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PABOTAEM C YVHEBHMKOM

B sroMm roay BbI OTKpBIBaeTe s ceDs HOBBIM yUeOHBIN
npeamer — OGHOJIOTHIO, UBYYAIOIIYIO MUDP KHBOM IIPUPOALI.
Bbl y3HaeTe, Kakoe CTPOEHHE MMeeT OPraHu3M paCTeHW,
JKHUBOTHBIX, TpuboB, GaxkTepuii M Kax OoH padoraer.

B arom Bam nomosxker yueOHuk. OH He TOJIBKO pac-
CKa’XeT O XUBBIX OPraHM3MAaX, HO U HO3HAKOMHT Bac C
VUEHBIMH-OMOJIOTaMM, CHeJaBIIMMH HeMaJo HaVYHBIX
OTKPBITHIHA.

U3 yuebHMKAa BBl y3HaeTe 00 YAUBUTEIbHBIX SBICHU-
AX JKHBOH NPHUPOALI, C €ro INOMOIINBI HAYUUTECH IIPOBO-
AUTE HADIIOZeHUS U OubIThHI. LI 3TOro HeoOXOAMMO I10-
BHAKOMUTBCH C TeM, KaK IIOCTPOEH BAIl HOBBLINI VUeOHHK.
On BrJarouaer 6 Tem. Ilepex Ka:kmoil TeMoil ecTk pyopH-
ka «Camoe... camoe...», KoTopas oTpakaer Haubojee sAp-
Kue (pakThl, Kacaloluecs NaHHON TeMBI.

Tema pasmenena Ha naparpadsl. Kakabiii maparpad
Ha4YWHaeTCd ¢ BBOAHBIX pyOpuk «Ber ysHaere...»,
«BenmomHUTE...» ¥ BCTYNHUTEJBHOTO TEKCTa, COAepIKalie-
ro ero riaaBHyio unei. Py6pura «Bsl y3maere...» mosHa-
KOMMT Bac C OCHOBHBIMM BOIIpOCaAMM, KOTOpPhIE IIPEHCTO-
uT uldyuursh. Pybpurka «BcenmomaHTe...» TOACKAMKET, YTO
HY’KHO BCIOMHHTL K3 paHee IPOHAEHHOI0 MaTepuasa,
yT00BI Jierdye ObIJIO0 YCBOUTH HOBBIM.

OcHOBHO# TekcT maparpada COUpPOBOKIAIOT PYOPUKMU
«Mou OuoJiorMYecKHue HccaefoBaHuA», «buosornueckui
0adoKHOT», «Hcraouenune w3 mpaBuia», «HMvmena B Omo-
JIOTHH» .

Py6purka «Mou OuOIOrHMUECKHE HCCIHSTOBAHMA» I10-
MOJKET BaM HAyYUTHCS NPOBOAUTH HAOJIOAEHWS 3a MKU-
BBIMH OPraHU3MAaAMM, CTABHTH HECJOKHBIe OMoJIOruyec-
KHe ONBITHI M CaMOCTOATEJbHO padoTaTh C pPasHBIMU
HUCTOYHUKAMHU 3HAHUN. «BHomoruueckme OJOKHOTBI» CO-
Jepskar MHTepecHbBle (haKThl O JKM3HU JKUBBLIX OpPraHM3-
MOB M JAPYIVIO JOHNOJHHUTeNbHYI0 nHGopManuio. U3 pyod-
puku «Hcraouyenuwe H3 NpaBUJa» BB y3HaeTe, 4YTO
JKUBad IpUpoJa XPaHUT B cefe MHOKECTBO 3arajok, Ko-
TOPBIE MPOTHBOPEUAT W3BECTHBIM MCTUHAM W MOJOMKEHH-
aAM. B pyopuke «MmeHna B OGHOJIOrMH» [IPEACTABIIEHBI CBE-
neHusd 00 YUEHBIX, KOTOPBIM OPUHAMAJIEMKAT BBIJAIOIIHECS
OTKPBITHA B oOsiacTy OMOJIOTMH.

B ocHoBHOM Tekcre naparpada 4acTo NIPUCYTCTBYET
pybopurka «Buodorye», KoTOpasg HIIIOCTPUPYET €ro
KOHKPEeTHBIMM IpPUMEepaMi WM BBIJeJIgeT O0IMyI0 3aK0HO-
MEPHOCTh. PsIOM ¢ OCHOBHBIM TEKCTOM BBl BCTDETHUTE
CCHIIKHM B BHIe cTpesoK ¢ 0ykBoil «II». Onm moxaswiBa-
0T, YTO M3y4YeHHe JaHHOTO MaTepualla CONPOBOKAAETCHA
BBIIIOJIHEHUEM JabopaTopHOM HIN IpPaKTHYecKoi pabo-
Thl, KOTOPAS COAEPIKUTCH B TETPAJU-IPAKTUKYME.
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3aBepmaT Kaxabii maparpad «Bompocsi», oTBeTHB
Ha KOTOpHIe, BBl OIpPEAEIUTe, HACKOJLKO XOPOIIO YCBOH-
JIM MaTepHajl HOBOrO YpOKa.

Ha mocrnemgHell cTpaHHUIE KayKI0il TeMBI IIPHUBEIEHBI
KpaTKHe BBIBOJLI [0 TeMe, cojepsKalliue eé OCHOBHBIE
upen. OEm mpexacrasieHsl B pyopuke «IlogBemém wmrto-
ru». «Bompocsl aus o0CysKIeHMsA» MOryT JaTh WHTepec-
HbI€ TeMBbI IJisd AuUcCKyccuu. [ moOMCKa OTBETOB HA HHUX
JKeJlaTeNIbHO HCII0JIb30BATh JOIMOJHUTEJIbHBIE HCTOUYHHKH
uHbpopmanuu. Hekorophle U3 HUX mepeduCeHbl PAIOM C
JaHHOU pyOpHKOIL.

YVuebHUK MDOIOJHSAIT TeTpaab-TPEHAaXKEp, TeTpaib-
NPaKTUKYM, TeTpajb-sK3aMeHaTOp U JJIeKTPOHHOe IIpH-
JIOJKEHHEe, COCTABJIAIONIHE eIUHBIA yYeOHBIH KOMILIEKC,
KOTOPBIM pacKpoer nepej BaMH YAWUBUTENBHBIA MHD KU-
BOHW IIPHUPOJEL.

Kemaem Bam ycmexa!l
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< Caman yOusuTenbHaa nnaHeTa
ConHe4HoOW cucTeMbl — 3emMns, Tak
KaK Ha Her eCTb >XW3Hb.

I
« CamMoe BaHOe BelLUecTBo Ha nna- |
HeTe — Bopda. |

) Camble apesHue obutateny nname- |
Tbl — BakTepun.

« Camoe rnmaBHoe CBOMCTBO OpraHu3-
MOB — CnocobHocTb npucnocabnu-
BaTbCA K YC/IOBUMAM OKpyXKaloLien
cpenbl.




Bbl V3HAETE:
@ YT0 M3yyaloT y4eHble-buonoru.

@ lMNoyemy Buonorvio CHATAIOT OYeHb
OPEeBHEN HayKoW.

BCNONHMTE:
@ Kakyio ponb UrpaloT pacteHus w

XUBOTHbIE B MNPUPOOE WU XU3HW Ye-
nioBeka?’

1. HacrkanvHble pucyHKu
nepeotbLIMHbLY JI0dell

2. Henoavsosanue pacmenuil
YeN06eKOM: A ) XUNCUHDBL

U3 NaabMOBbLX JUCMbES;

0) mMacao u3 O0nUBOK,;

6) xned u3 nuleHuybl;

2) odexmcda us JavHaA
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BMOJIOr'MA — HAVYKA
O XXMBbIX OPTrAHM3IMIAX

Bnarononque YyenoBeka 3aBUCUT OT YMEHUsI XWUTb B CO-
rmacum C npupopon, cobnpaTth 3aKOHbI, KOTOpble
OEVCTBYIOT W NOAAEPXMBAIOT XM3Hb Ha MNNaHeTe MUnmnap-
Obl net. [1o3ToOMy BaXXHO u3yyaTb CTPOEHMe XUBbIX Opra-
HW3MOB, 3HaTb, Kak OHW AbIWAT, NUTalTCs, nepensura-
0TCA, CBA3aHbl Mexay cobor u C HeXMBOW MPUPOOON.

YTO A . .. CnoBo «Omosiorusi» B IIepeBOJie
e I‘peqecrcoro O3HAYyaeT «ydeHue O Ku3Hu» (bios — KU3HL

u logos — yuenune). Illpegmer uM3ydeHH:A OHMOJIOTUHM —
JKUBBIE OPraHU3MBI: XUBOTHBIE, pacTeHus, rpudsl U Oak-
TEPUM — HUX NPOUCXOIKIEHHUE, PA3ZBUTHE, CTPOEHHE, TIPO-

Iecchl XHU3HEAeATeJIbHOCTH, CBA3b APYI € APYIOM H C
HE}XUBOM mpupoxoi. sKuBoil opraHuaM muaydaercs B OHO-
JOTHHW KaK eJuHOe IleJjioe, B KOTOPOM CJIajKkeHHO pabora-
0T BCE COCTABJIAIOIIHAE ero YacTH.

BEK HSY‘JEUI }KHBYIO npnpony ¥Ysxke mepBOOBITHBIE JIOAU,
sxknBme 20 uw OoJiee ThICAY JIeT Hasajll, MHOI'O 3HAJIH O JKH-
BOTHBIX, HACEIABIIHNX OKpy:kaBmui ux mup. CBuueress-
CTBO TOMY — JIOIIENIIVEe 0 HAC HACKAJBHBIE PUCYHKH OJIe-
Hell, OBIKOB, MAMOHTOB, TOYHO IMepeIalollie BHELIHWI B
JKUBOTHBIX, WX HOBAAKW M XapakTep ABMIKEeHUH. SHaHHWe
Ouomornuyeckux (PaKToB, HAIIpUMeEpP TOrO, KaKue >KHBOTHBIE
OIlacHBI, a KakWe, HAao0OpPOT, MOJIe3HEI, OBLIO HEODXOTHMO
HepBOOBITHOMY YEJIOBEKY: OT 3TOI'0 3aBHCesa ero JKWU3Hb.

Hamu npeakyu HaAKANJIMBAJIKA U IIepefaBain IMOCIeny-
IOIIAM IIOKOJIEHUAM U 3HAHUA 0 pacTeHUAX. PacreHusd
HCHOJb30BAJNCH JIIOABMH KaK OHILA, a TaKyKe [IJI U3ro-
TOBJIEHHUA OJEKJbl, OPYIKUHA, HHCTPYMEHTOR, JIEKAPCTB U
CTPOUTENBCTBA MKHJIMIIL.
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Muoro mHTepecHbIX M IOJIE3HBIX CBEeHEeHUIN O IIpaKTH-
YeCKOM HCIIOJIb30BAHUU PACTEHUI, KUBOTHBIX W I'PDHOOB
COXPAaHWJIOCh CO BPEeMEH CaMbIX ApPEBHUX IIUBUJIU3AIANA —
Erunra, Meconoramuu m Kuras.

ITepBble mONBITKHM O0OOLIUTL M CHUCTEMATH3UPOBATH
HAKOIJIEHHBIe 3HAHUA ObLIM mpeanpuaaTsl B J[peBHeil
I'penun. Kpynwaeiliuum OMOJIOTOM TOTO BpeMeHH OBLI
Apucrorens.

\(’L Apucrorens Hanucan tpya «Hcropus xm-

\‘/ BOTHBIX», I'Jleé IPUBEJ CBEIAEHUS O CTpoe-
HHUM Tejla KUBOTHBIX, crocofax HMX pas-
MHOKEHHUs, IIOCTPONKe ruésn, nurtanun. OH cocTaBui
«JlecTHHIIY cylIecTB», COIJIACHO KOTOPOH B IIpHpoOJe
IPOMCXOOUT MOCTEINeHHBIN IMepexo]] OT HEeXHUBBIX Tel K
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Teogpacm

0oJiee CJIOXKHBIM, KMBBIM opranmamam. IlepBoe 00006-
[IeHWe 3HAHUN O pPaCTeHUAX chesial YYeHUK ApPHCTo-
rena — Teodpacr. B ceoém muOroromuom tpyne «He-
cIeOBaHWsA O PACTEHMAX» OH OINCAJ CTPOeHHe
pacTeHMH, CIOCOOBI yXoJa 3a NJIOJOBBIMH, II0JIeBBIMH
¥ OTOPOAHBIMH KYJIbTYpPaMH, UX OOJIE3HH.

B nmanpHeiiimem BKJaJ B pasBUTHe OHOJIOTHU BHECH
MHOT'HE YY€HBIe, KOTOPLIE M3YyYaJId pasHble BUJABI JKHBBIX
OPraHM3MOB, HACEJAOIUX HAUIy IJIAHeTY.

'OBP N B coBpeMeHHO# OHOJIOTHH BBI-
HeNAI0T MHOMKeCTBO HAIlpaBJIeHUMH.

Bce OGmonornueckue HayKH claoxHO nepeuncauts! Ha-

opuMep, HCCIe0BaHUEM CTPOEHHS M KU3HeAeATEeIbHO-
CTHU OPraHM3MOB 3aHUMAIOTCSA MOPQOJOTHUs, aHATOMHUSA U
usnonorusi. Ocoboe MeCTO OTBOAMTCA 3KOJOTHH — HAy-
Ke 0 B3aMMOOTHOIIIEHHAX OPraHU3MOB MeKIAy co0oll u ¢
OKpYJKampIleil cpegoii. OTH 3HAHUA OYEHb BAYKHBI MIJIs

COXpPaHeHHWA NIpPHUPOAbI M 3JO0POBLA YEJIOBEK
. http://vk. Com/school _ipad

WzpasHa mHorum pacrequsm u
JKMBOTHBIM MPUNWCHIBANWCE MUC-
TMYeckne cBoWcTBa. Hampumep, B
HOpesHem Erunte Bepunu, 410
BOOHbLIMW pa3nueamMu Huna pyko-
Boant nee. B [pesHen [peumn
cYMTanK, 4To BHe3anHoe nosene-
HVYe KOHA TrpenBeliaer BOWHY.
AHIOTUHBIM rnaskamM C OPEBHUX
BPEMEH NPUN1CLIBaNOCL CBOWCTBO
rpuBoOpaxusaTth, a coky He3abyn-
K — cnocobHOCTb penate Cranb
04YeHb TBEPOOW.

3. Herxomopuvie Guosozuieckue
HAYKU U 00BeKMmbl UX U3YHeHUS

e
BOMPOCDI:

@ Y10 CnyXuUT NpeamMeTtoM n3yye-
HWs Buonormi?

@ lMoyemy XWBOW OpraHu3M npea-
cTaBngeT cobow eguHoe Lenoe?

© lNoyemy denosBek C OpeBHEMLLMX
BPEMEH W3y4an XMBYIO npupoay?
@ Kakue HanpasfneHus BblIAENAOT
B COBpemMeHHoW Buonorun?




Bbl V3HAETE:
@ Kak u3Hb Ha 3emne cesA3aHa C

HEYHYIO cucTemy?

HaxoAuTbCs s0da?

@ Kakue nnaHetsl coctasnawot Con-

@ B Kakux Tpex CoCTosHMAX MOXET

ceBepHoe cusHue

ATMOCOEPA

MaHTUR
A0po

: gmﬁ‘h-}v

e &
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VCJNIOBMH, HEOBXOMNVIbIE
a8 XXN3HMN OPrAHMZMVIOB

Hawa nnanera YHUKalNbHa, Ha Hew eCTb XM3Hb. 3efieHble

KOCMOCOM.

@ Yo coboi npepcrasnser 6uo- pacTeHuns urpalotT Ha 3emrne KocMu4yeckyio pofib. OHU

chepa. YNaBNMBalOT COSMIHEYHYIO 3HEPruio 1 CO34al0T CJIOXHbIe
opraHu4eckue coefuHeHus, cyxalime nuen u ncToM-

BCNMONIHMTE: HWUKOM 3HEeprum Ana XUBOTHbIX U Yenoseka.

. ; I EESETY Hama niasera —

KOCMUUYECKOe TeJio, OJHa W3 BochbMH IuiaHer CoaHeuHOH
cucrembl. B mentpe ConHedHOH CHCTEMBI HAXOAHUTCSH
ConHile — 3Be3fa, packanéHHsrt map. OHO Maayuaer B
MeJKIIJIaHeTHOe IIPOCTPAHCTBO SHEPIrui0 B BH/Ee TeIlia Hu
cBera. Brnaromaps ConHily Ha 3emie CIIOMXHIUCL OIaro-
IIPUATHLIE TeMIIepaTyPHBIE YCIOBUA A KU3HU OpraHus-
MOB, €CTh KHAKAA BOLA.

B —_— e —

. Ceasp 3eMJHM W KOCMOCA OCYIIECTBISIOT
aucThbsa pacreHuit. OHHU CIOCODHBI YJIABJIK-
BATH CBETOBYIO 3HEPruio, Ipeobpa3oBLIBATH

eé U co3JaBaTh OPraHUYecKHe BelllecTBa M3 yrIJie-

KHCJIOro rasa u Boabl. OpraHmyecKue BellecTsa,

CO3IaHHBIE DACTEHUSMH, MCIIOJB3YIOT B ITHILY

JKMBOTHBIE U YeJIOBeK. B pesyasTare IIPOIecChl

WX JKHU3HemeATeNhLHOCTH (0OMeH Be-

IIIECTB, POCT, pPasBUTHE) obecreuymnBa-

e

I0TCA DHEpPruein.

Hama niasera He TOJBKO YacTh
CosiHeuHOM cHCTeMBbI, HO W 4acTh Bce-
nennoi. OOmamaoniags MarHUTHBIM
mojeM 3eMJs OrpakIeHa OT MEeTeo-
PHTHBIX [IOKJIEH, IMOTOKOB KOCMHYeC-
Kot meimu. Ha nytu rybuTeIbHBIX
KOCMHUUYECKUX WBJIVYEHUN W MBJIUIII-
Hell COJIHEeYHOW JHEPruH HaXOIHUTCH
;,' aTmocdepa — BO3AYIIHAA 000J0YKA
3eMJIM — W eé 030HOBBIN CJI0I, 3aliu-
mammuil Bcé xuBoe. JLuBBIEe opra-
HHU3MBI B CBOIO OuYepelb OKAa3bIBAIOT
BIHsHWe Ha arMmochepy. Pacrenus cy-
I U BOZOEMOB oforaiiaimT armocde-
Py KHMCAOPOAOM, HEOOXOAMUMBIM IJIA
ABIXaHUA BCEM KHBBIM OPraHM3MaM.

4. O6orouku Semau



NAPOCDEPA W JINTOCHEPA [%ER" 68800350705 EUV0) o10): 08 Heledazed
YeCcKUX Kopabieil MOBEPXHOCTH 3eMJIHM Kaj)KeTCs TOJy-
6oii. I'mapocdepa — BojgHasa obosouka 3eMaM, 3aHU-
MaeT 3/4 moBepXHOCTH HAamIe#d IJaHeTsl. Boga B
rugpocdepe HAXOAUTCA B TBEPAOM (JIeIHUKH, aiicOep-
ru), razoodbpasHoM (BOAAHOW Iap) M KUIKOM COCTO-
aauax. UMeHHO HaJIu4YWe XHUIKOH BOABI B JOCTATOY-
HOM KOJIMUEeCTBe CO3/aéT HeoOXOoNuMBbIe YCJIOBHA A
JKM3HHM. B Tenax opraHU3MOB jKHIKasA BOJA HEODXOI M-
Ma JAJd NPOTEeKAHUs BcCeX JKU3HEHHO Ba’KHBIX IIPOIlec-
coB. JHusbie opranusmsbl (BOZOPOCIN, PAYKH, MOJUIIIOCKH)
B CBOIO ouepe/ib obDecrmedyuBaiOT YUCTOTY NPUPOIHBIX BOJ.

Jlurocepa — TBépmas obooUKa 3eMJH, COCTOSIIAA
U3 TOPHEBEIX NOpPOoJA U MuHepanoB. Eé BepxHHH clioi —
3eMHas Kopa. B pesayibrare B3aUMOIEHCTBUSA KUBBIX OpP-
raHW3MOB C HEXHUBOU NpPUPOHON (rOpHBIMHM IIOPOZAMHU H
MHUHepaJaMHu 3eMHOHW Kophbl) obOpasyercsas YHHUKaJIbHOE
IIPUPOJHOE TEJI0 — I[OoYBa.

CLEEGTETE Meskay Bcemm: obosiouxamu 3emun (cdepa-
MH) ¥ €€ JKHBBIMUA OOHTATENAMH CYIIECTBYET TecHas CBA3L.
HuBnie opraausMel 06UTaOT B TAApPOCc(hEpe, HUMKHUX CJIOAX
arMochepsl u BepxHel uactu JmTochepsl. ObsacTh ILIAHe-
Thl, B KOTOPOIl CYIIIeCTBYeT JKHU3Hb, HA3bIBAIOT OHOCHEpOoii.

20 030HOBbIN CNOW

(knnomeTpsl )
BUOCDEPA

JKuBple opraHmMambl pacnpocTpaHeHbI B Omochepe He-
paBHOMepHO. Haubosnbmiee pasHoofpasue M MHOTOYMCIEH-
HoCThb HaOJIomaloTCcsa Ha TIpaHUIAX MeXAy JguTochdepoi,
ruapocdepoii, armocepoii, TO ecTh Ha IOBEPXHOCTU 3eM-
au (B mouBe), B BEPXHUX CJIOAX BOJI OKEAHOB M MOpeii.

B npepenax Oumocdeps! cioxKuauck Hanbo-
Jee OJArONPUATHBIE YCIOBUS IJIsT JKUBBIX
OpPTraHU3MOB: JOCTATOYHOE KOJMYECTBO BO-
JABL, KHCJIOPOAA, YIJIEKHCJIOTO rasa, MUHEpPAJIbHBIX Be-
IIeCTB, OJIATONIPUATHBIA TeMIIepaTYPHBINA PeKuM, 3allH-
Ta OT I'yOUTENbHBIX KOCMHYECKUX M3JIYUeHMH.

“hitp:/lvk.com/school_ipad
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ConéHas Bopa

97 %

MpecHan BOAA =)

3 % IE

neaHuKn
nogsemHsle BOAbI
Bnara B awocqaepe
NOoBepPXHOCTHbIe BOAbI
BOAa B XXWBbIX OpraHmM3max

5. Cocmas zudpocgepol

Bona! Y 1ebs Het Hu BKYCa, HW
uBeTa, HW 3anaxa, Tebs HeBoO3-
MOXHO Onucatb.. Henb3s ckaszatb,
YTO Tbl Heobxoawma Ons XU3HM,
Tbl Cama W3Hb... Tbl camoe Bofib-
woe BoratcTBO B MUpE.

AHTyaH ge CeHT-2K310nepu

6. I'panuuyst 6uocgepvi

BEPXHAS rpaHuLLa
HVDKHAS TPaHvLa

BONMPOCDHI:

© [loyemy Ha 3emne XuBble opra-
HM3MbI, B TOM YUCIIE W Hefiosek, He
NoABepralTca Takow OnacHoOCTH, OT
KOTOPOW OHKW nornbnum Bel B KOCMU-
YECKOM NpOCTpaHcTae?

@ B 4ém 3aknioyaeTca KocMudeckas
pofb 3eneHbIX pacteHuin?

@ Yo HasbiBaloT Buochepoin?

@ Kak pacnpocTpaHeHbl xuBbie op-
raHusmbl B atMocdepe, ruapocde-
pe u nurtocdepe?




MNHIGEDHETEREGY/REHE
http://www.what-this.ru —

cant «J[leTckagd 3HUMKNoneous
What this?».

http:/ /sbio.info — doTtorane- |

pes Ha caute «[lepsoe Buoco-
obLecTsoy.

¥

http://vk.com/school_ipad
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NOABEAEM MTOIM

 Buomornsa maydaeTr jKHBOI OpraHMsM KaK eJWHOe Iie-
Joe, pazHooOpasue »KUBBIX OPraHU3MOB, MX B3aMMOOTHO-
IMeHuA MeXAy cob0oil B ¢ OKpy’Kallled cpeiou.

 Buonorunueckas HayKa INOCTOAHHO pa3BHEaeTcd, IIOJY-
Jasd HOBBIe CBeJleHHMA O JHHUBBIX OpraHM3Max.

W Cpsaayolilee 3BeHO MEXAY 3eMJIEH U KOCMOCOM — pac-
TeHuA. WX 3eNéHBIE JHCTHA IOINJIOUIAIOT COJHEYHYIO
9HEPrUI0 U CO3al0T OpPraHWYeCKHe BelllecTBa, CIIyiKallue
numeid 6akTepusaM, rpudam, KUBOTHBIM, YeJIOBEKY.

W JKuBble opraEmaMbl MOTYT JKHTh TOJIBKO B Ouocdepe,
rjie ecTh HeoOXOoAMMBble YCJIOBHSA AJA WX PA3BUTHUA U
Pa3MHOMKEeHUS.

W JHuBble opraHmMaMbl OKas3bIBAIOT BJIMAHNE Ha Bce o6o-
moukn Semiau (armochepy, ruppocdepy, aurochepy).

KHAN'A M JKYPHANDI:

E Kyesvikuna O. Knan vHa NOJOKOHHUKE: CEeKPeTHBIE Ma-

Tepuansl cagoeoga / O. KyBeikmHa. — M.: Usgatens-
ckuii Jlom Memepsakora, 2008. — 155 c¢. — (Hayu-
HbIe Pa3BJIeUYEeHHNd).

S Xoppuom Ixi. O Bcex co3gaHUAX — MYAPBIX U YAH-

ButenbHbrx / k. Xappuor; nep. ¢ aura. — M.: Hanx-
BOo «3axapoB», 2011. — 480 c.

BOMPOCHI iR OBCYXXGEHWA:

@ [pefcTaBbTe, YTO Bbl 3ax0Teny cTaTh bBuonorom. B Kakow
0bnact BUoNornMyeckon Hayku Bbl Obl MPOBOAWIM CBOE WUC-
cnefgoBaHue? MoYyeMy Bbl CHMTAETE UHTEPECHLIM MMEHHO 3TO
HanpasneHwe Buonorun?

@ KakvM obpa3omM MOXHO NpUMEHATb Buonornyeckue 3Ha-
HUS ON1A COXPaHeHUs OKPYXKaloLleh Hac npupogbl?

@ [lpuseanTe NpUMepbl BIUAHUA KMBbIX OPraHW3MOB Ha He-
XKUBYIO MPUPOaY.




CAMOE... CAMOE...

o Camaa Hw3kaa Temneparypa, npu
KOTOPOW BCTPEYIOTCA XKUBOTHbIE Ha
cywe (noc — B Cubupwu, Genble
Mensepoy — B ApKTWUKE), COCTaBnser
50 rpapycoB mopo3a. XuBoTHble
COXPaHAIOT akTUBHOCTL bBnaropaps
rycToMy MEXOBOMY MOKPOBY. TEnnbii
NepLeBON MOKPOB 3allMLLIaeT Teno
NUHIBWUHOB, 0bUTaTenei Apyron npu-
nonapHown obnact — AHTapKTUKMW.

JcaMbIMM CBETONOOWBbLIMN ABNA-
I0TCA pacTeHus, obuTaiollve B nyc-
ThIHAX, CTendx, Ha nyrax, a TakXe
BOAHbIE pacTeHWda C MNaBalowumMK
nucTeamMmK (KyObllika Xentasd, Kys-
LLVIHKW).




Bbl V3HAETE:

@ 00 o0bWux npusHakax XuBbIX
OpraHm3MoB.

@ O6 otnuuMTenbHbIX ocobeHHoc-
TAX NPefcTaBuTeneid pasHeiX LapcTs
XMUBOW MPUPOAbI.

BCNOMHWTE:

@ Kakylo obonouky obpasyior xu-
Bble OPraHU3Mbl?

@ YeMm XuBble OpraHW3Mbl OTNMYa-
IOTCA OT TeN HEeXWBOW MPUPOMbI?

1.1. Pasmnoxncenue —

OCHOBd HENpPepbleHOCMU MUIHU
Ha 3emie

http://vk.com/school_ipad

NMPU3HAKMN XXMNBDbIX
OPrAHM3NVIOB. LLAPCTBA
HKMMBOWN NPNPOADbI

OpFaHVBMbI O4eHb pa3HoobpasHbl No opme, pasmepam,
BHELIHEMY U BHYTPEHHEMY CTpoeHMio, 0bpasy xmsHu. Of-
HaKO eCTb MPWU3HaKK, CBOWCTBEHHbIE BCEM XMBbIM Opra-
HM3MaM, OTAMHAIOWME UX OT TeNl HEXMBOW MPUPOAbLI.

BAXHEULUWE NPU3HAKW XUBbIX OPFAHU3NVIOB %% e S op
FaHU3MBI UMEIOT KJeTOouyHoe cTpoeHMe. Mx Tenmo moixer
COCTOATH M3 OJHOU KJaeTKH (Bce Gaxkrepuu, HEKOTOPbIe
rpubbl, pacTeHus, KUBOTHBIE) WM M3 MHOTHX KJIETOK
(6onbHIMHCTBO IpuOOB, PACTEHWI, XHUBOTHBIX).

Kaxapiil sKUBOM OPraHUaM IPOXOJAUT MHAHBHIAYAJIBHOE
pasBHTHE, B IIPOIlecce KOTOPOro OH pacTéT U pas3BUBaeT-
csa. Cpok KU3HU OTAEJBHOTO OopraHuama orpanuuex. Ho
Osarozaps pasMHOKEHHI0O — BOCIPOM3BeAeHHI0 cebe mo-
AOOHBIX — KHM3Hb HA 3eMJie He ImpepbiBaercs. B pesyib-
TaTe M3 MKEJYyAdA BbIpacraer Ay0, M3 UKPHUHKH IYKH PasBH-
BaeTcA IMyKa, M3 KYPUHOIO SAUIA HOABIAETCH IIBIILJIEHOK.
TToTOMKY HEe ABIAIOTCA KONUEH POANTETHCKUX OPTaHW3-
MOB, TaAK KaK NpuobpeTarT HOBbLIe NPU3HAKK B IIPOILEC-
ce WHAMBUIYAJILHOIO PA3BUTHSA.

_g=% Kak/plii OPraHU3M TEeCHO CBS3aH CO CPeIon

{ ) obuTaHuUA ¥ HM3MeHdeT e€ IPOCTO HOTOMY,

= gro B Hel kuBET. VI3 cpeAbl OH MOIYdIaeT
HeoOXOAUMBIe IJIsI pocTa M Pa3BHTHs BelllecTBa. Herorto-
pble MPOAYKTHI, 00PA30BABIIMECH B IIPOLECCE €ro JKHU3HEe-

AedATeJIbHOCTH, BBIIEJNAITCA B OKPYHAIOIIVIO cpeny.

3aBHCHMOCTh OT CpeAbl OOHMTAHWSA 3acTaBJdgeT opra-
HU3MBI pPearupoBaTh HA BCe HM3MEHEHHSs, MPOUCXOAAINIe
B He#. 9TO UX CBOMCTBO HA3LIBAIOT Pa3apakMMOCTHIO.

Sdele e il ES Pactenusa croco0OHBI co3maBaTh opra-
HHUYECKHE BeIeCTBa M3 HEeOPraHWYEeCKHX, W UM He HYIKHO
AKTHUBHO IepeABUraThCcA B IIOMCKax mumu. IloaTomy oHH
JKHBYT IIOCTOSHHO HAa OJAHOM MeCTe, VKOPEHSAsCh B IIOYBE.
Pacrerns He Moryrt y0e:kaTh OT BPATOB HJIH II€PECeTHTH-
cA B TEILIbIe Kpad U OPUCIIOCcAdIMBAIOTCA K pasHoobpas-
HBEIM YCJOBUAM cpeabl. PacTyT pacTeHHsa BCIO >KHU3HB (OT-
cioga ux HasBaaue). OHM HMEOT MHOYKECTBO OJHUHAKOBBLIX
OpraHOB: KOPHEH, 1o0eros, JUCTHEB, IBETKOB, IIoAoB. Ha
CMeHY OTMepIIMM OpraHaM BBIPACTAIOT HOBLIE, B Pe3yb-
TaTe pacTeHUdA IIOCTOAHHO OOHOBJIAIOTCH.

http://vk.com/school_ipad




UAPCTBO XWUBOTHBIE

/KuporHbIe He CcIIOCOOHBI caM# CO3-

JaBaTh OopraHuyeckue BelnecTBa. IloaTroMy OHM AKTHBHO
IIepeMeniamnTcd B MPOCTPAHCTBE B MOMCKax mnuim. Poct
y JKUBOTHBIX OTrpaHMYeH. BOJBIIMHCTBO M3 HUX IepecTa-
IOT pacTH, JOCTUTas 3pPeyioro Boa3pacra. Ymejao OpraHos
nocrogHHO. OpraHel (GOpMHpPYIOTCA TOJBKO OAWH pas #
(GYHKIUOHUDPYIOT B TeYeHHe BCcel ;Kus3Hu 6e3 zameHbl. Fc-
JH MHUBOTHBIM He XBaTaeT KOpMa HWJIH BOJAbLI, OHH MOTYT
COBEPIIATH JJIUTEJIbHEIE IePexo/bl B UX HOUCKaX (CIOHEI,
AHTHUJOIIBI), MHOTHE ITHUIIBI COBEPIIAIOT IIEpPeIeThI.

LIAPCTBO IPUBbI

i ChIpoerkKu, noabepeésoBUKU, MYXOMO-
PbI, TPYTOBHKH, APOXKIKH, IIJIECEHb HA IIMIIEBBIX IPOAVK-

Tax — BecE 3T0 rpudsl. Kak u pacreHus, rpubbl HENIOABHIK-
HBl B TOCTOSAHHO pacTyT. Kak >KMBOTHBIE, OHU HHUTAKOTCH
TOTOBBIMH OPTraHUYECKHMH BeIlecTBAMMH.

TI'pubsl npucnocobieHbl K caMbIM Pa3JIHYHBIM YCJIOBH-
AM oburaHusa. OHU MOT'YT IOCENATHCA Harke Ha Teje »KU-

BOTHBIX M PACTEHHM.

\(\ Hexoropeie rpubbl HCIONB3YIOT AJIA ITHATA-

HHUA KJieil, Oymary, Koy, MaciasHYI0 Kpac-
Ky. IloaTomMy OHH HOBpPE)KIAOT KHUIHA B
OUOIMOTEKAX M KAPTUHBLI B My3esdX.

1.2. a) Boposuk; 6) pozamuku,; 6) Opoxiicu

APCTBO BAKTEPWUW

Ba}{'repma — MHEKPOCHKONOHYeCKHe

opranuambl. OHM HogBUIMCE Ha 3emie Oomee 3,5 MMIIIHU-
apgoB Jer Hazazn. Ha coBpeMeHHOH IuiaHeTe DAKTEPHUM €CTh
OpPaKTHYECKH BCIOAY (KpoMe KpaTepoB AeHCTBYIOIIUX BYJI-
kKaHoB). OHM OCBOMIH CYyLIY, BO3AYX, BOAY U IOYBY, CIIO-
CcOOHBI JXKHATH B OTCYTCTBHE KHCJIOPOAA, B KHUOAIHUX CTPY-
AX Treis3epoB, IPH HU3KUX TeMIleparypax, HalpuMep B
Anraprruge. OcobeHHO GJATONPUATHON CPemON IS MKH3-
HU OaKTepuil ABJIAETCA IIOYBA, COJEprKallasl OCTATKH pac-

TEHUH ¥ KUBOTHBIX.

Cam 1mpoiecc 00pasoBaHUA ITOYBBI

cTasl BO3MOsKeH Ouiarofapsa jKU3HeOeATeNILHOCTH DaKkTepuii.
Hexoropsle fakTepuy, IONAB B OPraHU3M YeJIOBeKa U JKH-
BOTHBIX, CTAHOBATCA NPUYUHON OMACHBIX 3aboseBaHUM
(nudrepus, TyOepKyNIE3, AUIEHTEPU).

http://vk.com/school_ipad
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Hekotopbie xuvBoTHbie (akTuHuy,
KOpannossle nonunbl, rybku) se-
LYT NPUKPEennéHHbIN 0bpas KusHu.

I

Hekotopbie oprambl y XuBOTHBIX,
HanpyUMep pora Yy CeBepHbIX OfeHen
W nocel, cOPacbIBAOTCA U exXerof-
HO OTpactaloT BHOBb. Y allepuubl
Ha MecTe OTOPBAHHOIO XBOCTa Bbl-
pacraer HoBsbIN.

BONPOCHI:

© Mo Kakvm npusHakam Mbl OTNU-
4aem XWBble OpraHu3Mbl OT Ten He-
XWBOW NpUpoabI?

@ Yem pacTeHMs oTaAMYalTCs OT
HKUBOTHLIX?

-

i

Q lMoyemy BoTaHUKM AnuTenbHoOe
BpEMS CYMTanu, 410 rpubbl — 370
pacteHusa?

-

.7

>

™



http://vk.com/school_ipad

AENEHMWNE LLAPCTB
Bbl Y3HAETE: HA FPYhnbli

@ Y10 M3ydaer cucremaTmka.

@ O pasHoobpasun u knaccuduka- B «axnom LapcTBe XVBOWN NPUPOb! HabNIoAaeTcs orpom-

SV 1ancTe Batsetiis et TisE Hoe pa3Hoobpasue opraHusmoB. [osTomy ans yaobcrea
VX M3yYeHWs LLapcTBa [enaT Ha Boree Menkue rpynnbl —

BCNOMMMTE: oTAEeNbl Y PACTEHUA U TUMbl Y KUBOTHBIX.

@ OTmnuyuTenbHble  0COBEHHOCTH : ¥
DACTEHMI 1 KUBOTHBIX. CUCTEMATUKA — PASOEN BUONONAN IR EDLLuXet: 8 : 1ol : 1)

pasHooOpasuy JKHUBBIX OPraHU3MOB IIO3BOJISET HAyKa CHCTe-
MAaTHKA. Y4YEHBIe-CUCTEMATHKHN OMMCHIBAIOT JKUBBLIE OPraHm3-
MBI W KJIACCU(HUIIUPYIOT WX — OOBEAUHAIOT B IPYINOBI II0
IIPU3HAKAM CXOJCTBA M Pa3JIMUMsA. SHAUUTEJIBHOE CXOACTBO
OPraHM3MOB PA3HBIX BHUOB TOBOPHUT O TOM, UTO OHH KOTZa-
TO TIPOMBOIIIN OT OfHOro obulero npeaka. [IpusHaxkm pas-

h Buonoru npegnonaratoT, 410 Ha

Halen nnaHete obutaer He me- JHYHSA INOABJAKOTCA B pesyabTare JJIUTEeJbBHOI'0 HMCTOpHYec-
g‘-‘e 100 Thica4 Bu1aos FPMG_DB- KOT'O IIPOIecca PA3BUTHA — IBOJIOLMH. B Xojle 9BOJIIOIUN
onee 350 TeicA4 BMAOB pacTe- (GOPMUPYIOTCA IPUCIIOCOOJIEHNA OPraHW3MOB K PA3JIHYHBIM
Hwi, 1,5-2 mMunnnoHa BWAOOB

X e VYCJIOBUSIM Cpeibl ODUTAHUS, HA OCHOBe 0OJiee MPOCTBIX Opra-

HU3MOB IOABIAIOTCH DOJee CIIOKHBIE.

1.3. Cucmemamuueckue zpynnbi
yapcme Pacmenus
u AHusomubie

* LAPCTBO PACTEHUS

NMOALAPCTBO

MokpbiTOCEMEHHbIE

3aHrmMmaioT rocrnoncieyolliee nonoXeHwe Ha CyLle.
MmeloT pasHoobpasHble No cTpoeHuio crebnu,
ANCTBA, KOpHU. OBpasyioT LseTkn 1. nnofsl. Ceme- P A
Ha CKPbIThI BHYTPW NfoAa. e HOFHAOK

CEMEWCTBO
FonocemenHbie

Ocsomnu cyly. PaseBuTbl KOpHeBas c1cTemMa, crebens,
nncTba. OBpa3yioT cemera, KOTopbie Y MHOMMX BUOB
HaxopATcs B Wuwkax. LIBeTKOB 1 nNnogos Her.

ﬂpOIdBpaCTalOT Ha CcyLle, BO BJlaXHbIX MecTax.
Pazeurbl CI'EﬁJ'IM, NCTbsa W KOPHW.

Moxoobpa3Hbie =
P 3enéHbie BOAopOCIU

OBUTAIOT B CUNBHO YBMAXHEHHbIX MecTax.
KopHu oTcyTcTBYIOT (BMECTO HUX HUTEBUOHbIE
BbIpoCTbl). Ectb cTebnun n nucrbs.

XKUBYT npeumyLLecTBeHHo B Boge. OgHokne-
TOYHbIE 1 MHOTOKNETO4HbIE OpraHu3mbl. OT-
CYTCTBYIOT NUCTbA, cTebnu, KOpHW.

http://vk.com/school_ipad




Xopaogbie

1.4. Cxodemeso »
npedemasumeneii MmMeeTca oceBoW CkeneT B Buae

cemeiicmea Kyuvu: a) cobonw; XOpAbl WMAW MO3BOHOYHWKA. [Mo-

—_——— LR 6) zopHocmail; 8) 8vidpa LOBUXHbBI, BeOyT akTUBHbIN 06p33
XKU3HK. K HMM OTHOCAT Kracchl:
B KaskA0M [apcTBe BHIAEAAIOT GOJiee MeJIKue IpyIi- Pbibbl, 3emHoBOAHbIE, lMpecmbika-

owwmecs, [mmusl, MnekonuTao-
wwe. Y MNekonutalLwmx camoe
CI0XKHOE CTPOeHUe U NoBedeHue.

nel. B mapcrBe JKUBOTHBIE €CTh THIIBI, KOTODPBIE, B
CBOIO OYepellb, NeJdATCA Ha KJacchl, KJIacChl — Ha
OTPAALI U Jajee HA 0oJiee MeJIKHe T'DYIIIBL.

Yem Mejbue CHCTEMATHYECKasd IPyIa, TeM 0oJbIiie
CXOIHBIX TPU3HAKOB y eé mpencrasuresneil. Cambie : YneHucToHOrue
6JM3KNe OPraHM3Mbl 00BEJUHAITCA B OIHH BHA —
rpynny oco0eil, MMeIOIMUX CXOAHbIe NPHU3HAKH M AAl0-
IIUX IIPH CKPEIqUBAHHUU ILJIOJOBUTOE TOTOMCTBO.

Cambll  MHOFOYUCAEHHBLIA  TWMN
>KMBOTHbIX, HACENAOWMX pasHo-
obpa3sHble cpefbl. MMeloT npoy-
Hbll XWTUHOBLIM MNOKPOB. Teno
pasgeneHo Ha otaensl. KoHe4Ho-
CTWU UMEIOT YNeHUCToe CTPoeHue.

[APCTBO XXVBOTHBIE

MOAUAPCTBO

Monniocku

Haubonee pa3HoobpasHbl B ‘BOAHON |
cpene. Teno cOCTOWT U3 TOJSIOBbI, Ty-
noeuwa W Horu. Y BGonblUMHCTBA
WMEETCH WU3BeCTKOBasA PakoBWHa. Y ro-
Do — KulieyHononocTHbie NOBOHOTMX MONMIOCKOB (OCbMUHOra,
CEMEWMCTBO KanbMapa) Hora npespaTunack B Be-
HeL, LynasneL, Ha ronose BOKPYr PoTo-

MHOrokneTo4Hble, npeMMmyLLecTBEHHO BOTO OTBEPCTUIS.

MOPCKME XUBOTHbIE. Teno npeacTaBneHo
[ABYXCNOMHBIM MELLKOM, BHYTPU KOTOPO- .
ro HaxoAwTCa KulleyHas nonocrs, rae

NPOMCXOAUT nepesapvBaHue nuum. Mo- )
NOCTb Tena CoobuiaeTcs C BHelWHen cpe- BOMNPOCHI N SALAHMA:

[0/i POTOBLIM OTBEPCTMEM. @ Yem pYKOBOACTBYIOTCHA Y4eHble-
cucTeMaTuky, 0bbeamHAs opraHums-
Mbl B Pa3nuyHbie rpynnbl?

@ Kak 3BoniouMa oTpaxaercs B
cucTemMaTke XKWBbIX OpraHusMoB?

\ @ HazoBuTe OCHOBHbIE OTAenbl
PaCTeHUM N WX NpeacTasuTenen.

Mpocreniime:

AmEGbi, MHpysopum, 3BraeHbi

Hambonee WMPOKO pacnpocTpaHeHbl B
MOpAX W MpecHbix Bopoémax. Opra-
HU3M NpeacTaBneH OAHOW KNeTKOW.
WmeloT cneumansHbie opraHbl OBLXe-
HUA — JIOXHOHOXKMU, DPECHWHKU, XIy-
THKM,

© Kakue Tunbl XUBOTHbIX BaMm WU3-
BeCTHbI? Kakue XWBOTHble Hambo-
flee BbICOKOOPraHW30BaHHbIE?




Bbl YZHAETE:

@ 06 3konoruveckmx akTopax
KUBOW W HEXWUBOW MPUPOAbLI.

@ O BAMAHWK YenoBeKa Ha XM3Hb
pacTeHUM N XKMUBOTHbIX.

BCNOMHMTE:

@ Kakue ycnosus Heobxoaumbl ans
XM3HW OpraHW3MOB?

T — ———

B nyctoiHe pHesHas Temnepartypa
Moxer gocturate 40 rpagycoe
Tenna B TeHW. [loatomy MHoOrue
KUBOTHbI® aKTWBHbLI B BeYepHue
Yacbl WM HOYbID, KOrAa cnagaer
Xapa. M3 Hop Ha noBepxHOCTb
3eMIU BLIBUPAIOTCA TYLUKAHYUKM,
Allepulbl, 3Men. Beinonsaiot a-
NaHru, AA0BUTHIE CKOPMNWOHLI.

XKunuuie B HekoTOpbIX Cydasx Mo-
XKET NCMOoNb30BaThCs TONMBKO [Aff Bbl-
BEOeHWA NOTOMCTBA. Tak, AsaTnbl Ans
OTKN3AKW AUl BbiAanbnmBaloT Kax-
Obln pa3 Hosoe aynno. [lpexHwe
Aynna 3acensioT Apyrve nivubl —
CYHWUBI, CKBOPLbI, MOMON3HW.

http://vk.com/school_ipad

CPELA OBMTAHMA.
SKOJIOMMHYECKME
DPAKTOPbDbI

), T OpPraHM3MOB HEBO3MOXHa BHe CBf3W CO Cpeaou
obuTtaHma. BbIXXWTb M OCTaBUTbL MOTOMCTBO OHW MOTYT
bnarogapa dopmMUpoBaHUio NpucnocobneHnin K gakto-
paM XMBOW U HEXWMBOW MPUPOABI.

OBUTAHUS U DAKTOPbI HEXXWBOW NMPUPOALI [Rejve:k
HU3MBI »XHUBYT B OIIPEJIEJIEHHOM cpeje oOMTaHWA: B BOJE,
OKOJIO BOJBI, HA IIOBEPXHOCTH 3eMaH, B nouse. Cpena obu-
TAHHUS BKJIIOYAET KOMIIOHEHTHI XKWBOM M HEKHUBOHU MIPHUPO-
AbI, IO-Pa3HOMY BIHAIOIIWEe HA opraHmambl. OXHHA UM He-
00X0oAuMBI, APYTHe — BpPEIHBI, TPeThu — 0Oe3pas/indHBbI.
Wx HasesIBaloT sKoJOrHYecKHMM (harKTOpaMM.

I'maBHBIE HeXKHBBIE KOMIIOHEHTHI CpeJIbl
oburaHus, 0e3 KOTOPBIX OPraHU3Mbl HE MO-
ryT oOOWTHCH, — 3TO BO3JYX, BOJa, OIpe-
OeJIEHHasi TeMIeparypa, CBeT.

Oxomornueckne (akTOpbl HEXHWBOW NPHUPOABI BCEra
OKAa3bIBAIOT BIUAHWE Ha JKUSHENEeATEJILHOCTH OPTraHM3MOB.
C muinei, BOZOW W BO3AYXOM OPraHM3MBbI IIOJYYAIOT Bele-
CTBa, HeoOXoAMMBIe JJIS POCTa M PA3BUTHSA, OCYII[eCTBJe-
HUA APYTUX KUSHEHHBIX TIporeccoB. Temmepatrypa cpenbl
MOXKET OKAa3bIBAThH KaK OJaronpuATHOe BIHAHVE Ha >KHU3Hb
pacTeHus WU KHUBOTHOTO, TAK W HEOJArompuATHOE.

CBer HeoOX0AUM pacTeHHAM [JA NHUTAHWUA, CO3JAaHUA
OpPraHMYeCcKMX BeIllecTB, OOraThiX sHepruen. BoiabrinH-
CTBO XHUBOTHBIX C HNOMOIILI CBeTa OPHEHTHUDPYIOTCH B
IIPOCTPAHCTBE.

Jl1a MHOTHUX JKMBOTHBIX BajsKHBIM 3KoJiorndeckuMm dar-
TOPOM CIYKUT JKHJINILe (rHesno, AYILIo, Hopa, mHeljepa, Jio-
roso). OHO MCIIOAB3YeTCsA IJIA OTABLIXA, CHA, BLIBEJEHUS IIO-
TOMCTBa, VKPBITHA OT Hemorojsl. JlmnuineMm Moker ObBITH U
TEPPUTOPHUA, Ha KOTOPOIl opranusm oburTaer, HAIpumep, 3a-
POCIIIMI TPVl WIM KOPAJUJIOBBII pud, Jlec MM Iapk.

Jaa MHOrMX KpPYNHBIX 3Bepelt (jauca,
BOJIK, THUTI'P, KabaH) JKHUIHUILEe — 3TO JOro-
BO, Wiy Jioropunle. OHO pacmosioKeHO Ha
MOBEPXHOCTH 3€MJIH, B YVKPOMHOM MecTe. JIOroBo Men-
Belell HasbIBAOT Oepijoroi. Jlocu, omeHHM, 3aWIbl OT-
JBIXAOT W YEPBIBAalOTCA Ha JdéKkax. Craga Mop:keit u
TIOJIEHEH coOMpalTes Ha JeK0uimax.

http://vk.com/school_ipad




K skosormueckum Gaxro-
paM OTHOCAT TaKKe APYTHe KUBbIe OPraHU3Mbl, KOTODbIE
JKHBYT PAJOM M B KOHTAKT C KOTOPBIMH OPraHW3M HeIpe-
peiBHO Berynaer. Tak, 'KUBOTHBIE TECHO CBA3AHBI C
pacrenussiMu. MHOrMe M3 HUX HCIOJBL3YIOT PDACTEHHUSA B
nuiny. [loenasa gucres, crebiin, NIOABEI U CeMeHa pac-
TeHUii, KUBOTHBIE M3MEHAIOT PacTeHUs H Cpely HX
oburanusi. B oTBeT Ha TMOBPEXKIEHUS KUBOTHBIMHU Y
pacTeHH# cHOpPMUPOBAIHUCH IIPUCIOCOOJIEHUA, ITO3BO-
JISIOIVe BOCCTAHABIMUBATE NOBPEKIAEHHBIE OPraHBL U
obecrieunBaTh MEJOCTHOCTHE opranuama. Cpemu pacre-
HUI TTHUIBI CTPOAT THE3NA, BBIBOAAT MOTOMCTBO.

http://vk.com/school_ipad

% ITeHouKa-TpPeIOTKA CKPBIBAET CBOE THES0
) B TpaBe. Ecinum cama OTHYKa CJIyYaWHO

“  rHe3mIo0 He YKa)keT, OINYCTHUBIIUCH, HAIIPHU-
Mep, ¢ KOPMOM K NTEeHIIaM, 3aMeTHUTh ero IpaKkTH4yec-
KM HEeBO3MOXXHO. ['He3[I0 CcBHUBaeTcd M3 TPaBWHOK,

IPUKPLIBAETCHA TPABAHOW KPBIIIKON U uMeeT GopMy
Bape)KKH, JiesKallel Ha 3eMJe.

Muorue KUBOTHBIE CPeIM PACTEHMHA NPAYYTCA OT
BparoB WJM 3aTauwBaloTcA Tpu oxote. Ilosocarasi oxkpac-
Ka JeTEéHbINIell oJieHeil CIMBaeTCAd ¢ IIOKPOBOM Jieca W 3a-
MUIaeT UX OT XUIMHUKOR. IlATHHCTAs OKpPACKa IIYKH
JejiaeT e€é He3aMETHOH Ha (poHe BOAHOM PaCTHUTEJIBEHOCTH.
B cBOIO ouepenb NTHLBI M 3BEPH CHOCOOCTBYIOT pacceie-
HUK PAcTeHWil HAa HOBBle TEPPHUTODHH.

REATENBHOCTS YENOBEKA KAK 3KOJIOTMYECKUW DAKTOP
Bonsnioe BAMsAHHME Ha KMUBbIe OPraHU3MBI OKAa3bIBAIOT
CBOEH NeATeJIbHOCTRIO JIOAH. YelOoBeK MOIKEeT VJIYUYIITHTH
VCIOBHSA KHU3HA AUKHAX PACTEeHHM U KHUBOTHBIX. /lnsa aro-
ro, HanpuMmep, paspabaTheIBalOTCA MEPONPUATHA IO CO-
XPAHEHHI0 M BOCCTAHOBJIEHHIO OXOTHHYbBHX W IIPOMBICJIO-
BBIX KHMBOTHEIX (cobonb, BeIApAa, HOpKa, 606p, Oenka).

OpHaKo HepeaKo YeJIOBEK paspyllaeT ecTecTBeHHYIO
cpesly o0uTaHMA NWKUX BHUJIOB, M3MEHsET YCJIOBHUA HUX Cy-
IIecTBOBAHHSI.

Wz-3a pacmamkm crened cralyd pegKHMU
/) apodsl, caWraku, TYIMIKAHINKH, MHOTHE

CTemHBIe NTHUIEI. BeIpyOKa JiecoB Ha 00-
IMIMPHBIX TEPPUTOPHMAX HAIIEH CTPAHBI BEJAET K YMEHb-
IIeHW0 YHMCJIEHHOCTH PAOYMKOB, TETEPEeBOB, IJIyxapei.
B cBAsm ¢ sarpsA3HeHWEeM pEK COKpallaeTcs YHCJIeH-
HOCTh PAa3/IMYHBIX BUAOB NPHUOPErKHBIX W BOMHBIX pac-
TEHHI, MOJIJIIOCKOB, paKoofpasHbIX, pPHIO.

hitp:7/vk.com/school_ipad

Ocrpos Ceston EneHbl B ATna-
TUYECKOM OKeaHe B MPOoWoMm
ObiT NOKPLIT fecom. B Hactosulee
BPEMS Ha TeppuTopuM OoCTpoBa
neca Het. MpUYMHON ero ucdes-
HOBEHUA CTanu fioau, KoTopbie
3aBe3nu Ha ocTpoB Ko3. Kosbl
oau4any,  PasMHOXMUIUCE U

YHUYTOXUAM MONOAble Aepesua,
KYCTapHWKK W Tpaebl. OcTpoB
Donblue He 3alUVLI3IT OepeBbA,
OH OTKpLIT BeTpam, ero Mioao-
pofHas No4YBa CMbITa Tponu4ec-
KUMU TIUBHAMMN,

BONMPOCDHI M A AHNA:

@ Y10 noHwmaloT nog cpenovt obu-
TaHWA 1 IKONOTUHECKUMK DaKTopa-
Mu?

@ lMpueeguTte npvMepbl BAWAHWA
3KOMNOrM4eckmx (hakTopos Ha Ball
OpraHu3m.

@ Mpueenute nNpumepbl BAUAHUA
XKVBbIX OPraHW3MOB pasHbIX BWIOB
Apyr Ha apyra.

@ MMpusepute npumepsl AesTenb-
HOCTU 4YenoBeka, MpPUBOAALLEN K
COKpPalWeHMIO0 YUCNEHHOCTU AUKNX
BUMAOB PacTeHM 1 XMBOTHbIX.




Bbl YVIHAETE:

@ 06 3konormyeckmx hakropax,
BIMAKOLWMX Ha OPraHu3Mbl B BOA-
HoW cpene.

@ Kak npucnocobneHsl BoaHble 0bu-
Tatenu K NOABMXHOCTW, MNOTHOCTM
BObI.

ECNOMHMTE:

@ Y10 Takoe 3konoruyeckue ak-
TOpbI?

@ [MoyemMy OpraHMaMbl MOTYT Cylile-
CTBOBaTb TOMbKO B ONpegeneHHon
cpene?

@ Kakmmu ceovcTBamii 0bnapaer Bo-
[a, HaxoOsack B XKMOKOM COCTOSHWIA?

http://vk.com/school_ipad
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1.5. IHonocmu,
HANOJHeHHbLe
8030YxX0M,

_6 cmebae 6001020
pacmenus ypymo

BOAA KAK CPEQA XM3HM
OPrAHM3IMIOB

BOﬂ,Haﬂ cpefla Xu3HU — rugpocdepa — BepoATHO, ca-
Mas OpeBHAS, OHa 3aHumaeTr 71 % nfaowaan 3eMHOro
Wwapa. B Hen obwutaer Gonee 150 TbicAY BUOOB >XMBOT-
HbiX 1 10 TbICSY BUOOB pacTeHWUn.

TIPUCMOCOBJIEHHOCTb BOAHbIX OPFTAHU3MOB K COOEPXXAHUIO
Wl HuBeIM OpraHu3MaM HeoOXOOUM JAJfA ObI-
XaHuA BO3AyX. B cocraB Boagyxa BxomuT Kuciaopox. Ox

y4acTBYeT B Pas/IO}KEeHHUH CJOKHBIX BeIleCTB, IOCTYIAaio-
IIAX B OPraHU3M C IHIIel, Ha Oosee mpocTthie. [Ipu aTom
BBIIENIAETCHA dHEPrus, KOoTopafd s3arTpadyuBaeTcda Ha IIPo-
Iecchl pocTa U PasBUTHA.

Copep:raHue KHCJIOPOZA B BOJAHOM cpene B 21 pas HU-
ke, ueMm B armochepe. Ilpu srom xXosopHas Boga Oojee
HaCBIIIIeHAa KHUCJIOPOJAOM, YeM Térnjasa. Bor moueMy B IIpO-
TOYHBIX BOAOEMAax, OBICTPOTEKYIIHMX TIOPHBIX peKax co-
JepxaHHue RI/ICHOPOI[a BbIIIIE, 9eM B IpyAax H 3aBOJAX.

IbimarT BOAHBIE OPraHU3MbI JIUOO Bcell MOBEPXHOCTHIO
Tesa (BOOOPOCHH, ITpocTeiIinue), Jubo ¢ MOMOIIBIO 0COOBIX
oprafHoB — kalp (pPbIObI, MOJLIIOCKH).

Ouenb TpeboBaTe/LHEI K BBICOKOMY COJED-
JKAHUIO KHCJIOpoJa B Boje (openb (0HA IKH-
. BET TOJBKO B TOPHBIX pekKax), xapuyc (a),
| I'0JIABJIb, ITecCKaphb (0OMTAIOT B XOJIOOHBIX M OBICTPBIX pe-
kax). Jlem, casau (0), €pir, HaoO0OpPOT, NPEAIIOYHUTAIOT
| JKUTH B TPYAax, MEJJEeHHO TEeKYIIUX peKax ¢ J0BOJb-

- | CTBYIOTCA MAaJbiM KOJIHYECT-
g8 BoM Kuciaopoxa. OHm mexseH-
© HO IJIABAIOT, HOJOJTY MOTYT

v

- S v

MHOI‘HG BOOHBIE pPacTeHHA B JIHCTOBBLIX ILJac-
TUHKAaX, YepeliKkax, cTebIaX MMeIOT KaMepbl WJIH
II0JIOCTH, KOTOPBIE 3amOJHEHBI BO3AYXOM H COEIH-
HeHBI Mexxay coboii. Ilo HEM BO3AYX MOKeT IOCTY-
maTh K KOPHSIM, 0c000 HYKAAIOIIUMCH B KHUCJIOPO-
Je, TAK KaK OHU IOTPYKE€Hbl B MJIMCTHIA TPDYHT.

http://vk.com/school_ipad
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NPUCMOCOBNIEHHOCTb XWBbIX OPFTAHM3MOB K NNOTHOCTU
SN  IInorHOCTH BOABI BBIIIE IJIOTHOCTH BO3AYyXAa.
OcobeHHO BBICOKA IJIOTHOCTH MOPCKOM COJIEHOH BOJBI.
WMeHHO TOSTOMY MHOT'HME MeEJKHe XUBOTHBLIE (Memyssl,
padk#) cuocoOHBI Kak Obl MapuTh B BOJE, He OIYCKAsCh
Ha aHO. Hekoropble BOZOPOCIH VIAEP:KHUBAIOTCA B BepX-
HHX CJ0AX BOABI OJarogaps TOMY, 9TO HX TKaHHM COmep-
JKaT OY3BIPBKH BO3AyXa. ¥ pPBIO TEJO MOKPBITO CIHIBIO,
YMEeHBIIAoINell TPeHHe IIPH IepPeBUKEeHNN.

BUXKHOCTb — OCOBEHHOCTb BOJ

B mopsax
M OKeaHaX MPOHCXOMAT IIPUJIMBBI U OTJIUBEI, MOIIHBIE Te-
yeHUA U mMTOPMbI. COPaAaBUTHCHA € CUIBHBIM TEUEHHUEM M
PasBUTEH OOJBINYI) CKOPOCTH KPYIIHBIM XUBOTHBIM, 00u-
TAIOI[UM B TOJIIE BOABI (KUTHI, AeJbMOUHBI, KaJIbBMAaphbI),
moMoraeTr TopunexosuaHas dopma Tega. ¥ pwid, oburaio-
mUX B peKax ¢ OBICTPLIM TeYeHUeM, HAIIpuMep y XapH-
yca, Takke yIAJHUHEHHOEe 00TeKaeMoe TejJ0 M XOPOIIo pas-
BHTad MYCKyJaTypa. 9TO IOMOTaeT XapHyCy IIOLOJTY
IIpeooJIeBaTh TedeHHEe PEeKH M HaXOIUTHCA Ha OLHOM
MecTe B OxKuUAaHuM nodsruu. Hexoropbie HeOONbIIHE KH-
BOTHBIE (JIMYMHKH IOAEHOK, pbida roJiell) He CHOCATCH
CTPEMUTENBHBIM BOAHBIM IIOTOKOM IIOTOMY, UTO HPSAYYTCS
o KaMHaAMHU. CyIIecTBYIOT BOJZOPOCJH, MOJLIIOCKH, PaKo-
obpasHble U Jaske HEKOTOpbIe PhIOLI, KOTOPbIe MPUKPEILIsi-
IOTCSA K KAMHAM U TAKUM 00pas3oM CONPOTHBIAITCA CHJIb-
HOMY TEYeHHIO.

Y peIOKM COMHKA, 0OGUTAIONIET0 B peKax
) IOxmuolt AmepuKu, WMeOTCA JBe IIPHCOC-
* km — Oploomeas u porosad. C HX IIO-
MOMIBIO pBIOKa Kak OBl ImaraeT II0 KaMeHHUCTOMY IHY
PEKH IIPOTUB O4YeHb CHUABHOTO TeueHusa. OHa gake Mo-
JKeT ITEepeJBUTaThCA BBEPX II0 KAMEHHBLIM IIJIUTAM IIOJ
IIOTOKOM BOJOIIaIa.

CTABWIIbHOCTbL BOAHOW CPENbI B Bomoémax yciaoBus
o0WTaHUA KUBBEIX OPraHU3MOB OTHOCHUTEIBHO CTAOHMIBLHEI.
Boga marpeBaeTcs U OXJasKIaeTcsa OYeHb MEAJIEHHO, II0-
9TOMY BOJHBIe OPraHM3MbI HE€ IIOJBEDIKEHBI BIHUAHUIO
PEe3KHX TeMIlepaTypPHBIX KoJsebaruit. McTopuyeckoe pas-
BUTHE BHJOB B BOJHOH Cpejle IIPOUCXOJUT MeAJEeHHO.
IpeBHelne pacTeHHA 3eMJIM — BOJAOPOCIH, CHIIPaB-
mige BeAVIIVIO poJb B oboramjeHuM 3eMHOH armoc(epsl
KHCJIOPOZOM Ha PAaHHMX dTalaX Pas3BUTHA HJIAHETHI, Ma-
JIO M3MEeHHJIMCh C TedYeHHeM BpPeMeHH. HMEHHO BOOHAaA
cpena Gorara «XKHMBBIMM HMCKOIIAEMBIMH» CPEIM KHUBOT-
HBIX. Hampumep, ApeBHeHIIMMM SBIAAKTCA MHOTHE BH-
JIbIl MOJIJIIOCKOB, PBIO, pakooOpasHBIX.

http://vk.com/school_ipad
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MOH BHOJIOTHYECKHE
: HCCJIEJOBAHUA
Jokaxure, 4To Y BOOHBbIX pac-

TEHWW ecTb MNOJNIOCTU, Hanon-
HeHHbie BO3OYyXOM.

«MOMOLLUHWK»

J B nmeTHWA nepuon Havgute B
npyay KybBbilkKy XEnTyio.

) Coenante nonepe4Hbin cpes Ye-
pelika Nnucra U paccmoTpuTe ero
CHa4asia HeBOOPYKEHHbIM Ma3omM,
3 3aTeM C MOMOLLbLID Nynbi.

W Hangute BO3AyLIHbIE NOMOCTH
1 0BBACHUTE UX 3HaYeHue.

o 3apucynte nonepeyHsin cpes
yepellka nucra,

BONPOCDHI:

@ Kak npucnocobneHs! xwusbie op-
raHW3Mbl K HeJoCTaTKy Kuciopoaa
B BOOe?

@ Moyemy Menysa

KPecToBu4oK

CBO60,E|,HO naput B ToO/We BOLAblI W
He OnyCcKaeTcqa Ha OHO?

@ Kakue npucnocobneqns k nop-
BUKHOCTM BOAHOW Cpefbl MMEoT
XKMBbIE OPraHN3MbI?




Bbl V3HAETE:

@ Kak pacreHus U XMUBOTHbIE MpK-
cnocobneHbl Kk pazHooOpazHbIM
YCNOBUAM Ha3eMHO-BO3AYLIHOW Cpe-
Obl.

BCNMOMHNWNTE:

@ KakoBbl 0cobeHHOCTY BOAHOM cpe-
Ob! XKN3HW?

@ Y70 BXOOWMT B COCTaB BO3dyXa?

http://vk.com/school_ipad

HASEMHO-BO34VILUHAR
CPEAA XXM3HN

HaBEMHO-BOB,D.quHaQ cpela — 3TO Cpefda KOHTPACTOB.
30ecb M3MEH4YUBbI TeMnepartypa W BNaXHOCTb BO3[YyXa,
OpraHn3Mbl nopgpepraroTcs OEencTBumio BeTpa, COJIHeYHOro
M3ny4yeHns.

OCOBEHHOCTW HA3EMHO-BO3[ 108 OpraHu3MEI,
OﬁHTalOLL'I,I/IE B Ha3eMHO'BOS,EI;YIHHOﬁ cpenge, OKPYXeHEI
BO3AYXOM. B oTiimume oT BOABI BO3AYX UMeeT Dojiee HU3-
KV IIJOTHOCTE H DoJiee BBICOKOE cojepixaHHue KHCI0PO-
na. Bospaymuable Macchbl Ha 3eMJie IOCTOSHHO IIepeIBH-
rapTcHa, IOo3TOMY BAaKHBIN 3KOJIOTUUYECKHUH Q)aRT()p B
Ha3eMHO-BO3IYIIHOI cpeme — Berep. OcobenHo 6oibiioe
3Ha4YeHHWe HMeeT BeTep B KH3HHU pac*reHHﬁ. Bes Hero mHe
MOIJIH ObI BOBOOHOBJIATHCHA M PACCENIATHCA TAKHE pacre-
HHXA, KaK COCHBI, €JIH, ﬁepéam, OCHHBI, TOIIOJIA.

\h Tam, rze BeTpbl AVIOT 4acTO B OJHOM Ha-
\J IpaBJIeHHUU (BBICOKO B ropax, Ha MODPCKHX

nobepexbax), y HepeBbeB (GopMupyercs
ocobasa ¢opma KpoHbI — (paaroobpasHasd.

] -
1.6. IoabiHb Geno8oil0YHAA

Ba)xkHBIH 9KOJOrHYecKWi (haKTOp HA3eMHO-BO3AYITHOU
cpenbl — Temieparypa. OCHOBHOM MCTOYHHK TeILIa HA 3eM-
ae — Counnme. ConHeuHBIE JYYH IIOTJVIOIIAKOTCS 3€MHOM I10-
BEPXHOCTBIO, €€ TeMIlepaTypa IOBBLIIIAeTCHA, ¥ OHA HaYMHA-
eT OTZaBaTh TeIJI0 B aTMocdepy, HarpeBasg TeM CaMbIM
BO3AyX. HacTe Tema yXOOUT B KOCMHYECKOE IIPOCTPAHCTBO.

TemneparypHble YCJIOBUSA MOBEPXHOCTH 3€MJIH UPE3BHI-
yailHo pasHooOpasHbel. Haumbosee xapKue TEPPUTOPHH —
9TO TpommKM M cydrponukm. Hawbosiee xXosomHble — IIO-
JISIDHBIe W IPHUMIOJsAPHBIe 0baacTu. Mexxay HUMM HaXOJUT-
CcA IPOCTPAHCTBO C YMEPEeHHOH TeMIepaTypoil BO3AyXa.

Bakuable akoJiorudeckune (akTOphl B HA3eMHO-BO3-
AVIIHOM cpeje — BJAMKHOCTb U OCBelléHHOoCTh. Hanuuwue
BOABI W CBETA BIIMAET HA YHCJIEHHOCTH U PACIIPOCTpPaHe-
HHYEe OPraHM3MOB IO IOBEPXHOCTH CYIIIH.

PUCMOCOBJIEHUS HAZEMHbIX OPFTAHM3MOB K BbiCOKWUM W
LRl NIV B oxapKuUx IYCTBIHAX, HA CY-
XWX COJIHEUHBIX CKJIOHAX PAcCTeHHUHA IOABEPrarTCA OIlac-
HOCTH TleperpeBa. B CBA3WM ¢ 3TUM HUX JUCThA M cTediu
HNOKPBITBEI CBETJBIMH BOJOCKaMH, KOTOPBIE PACCEeUBAIOT H
OTpa’KalmT COJHEYHBbIe Jyuu. B pesyabraTe pacTeHHE He
TaK CHJBHO HarpeBaercs. MHorme TpaBaHHUCTBIE IIYCTHIH-
Hble M CTENHBIE DAaCTEHHA B caMoOe jJKapKoe BpeMs mepe-
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XOAAT B COCTOAHUWE JIeTHero moxos. HansemHbie
nobern OTMHUPAOT, B MOYBE OCTAKTCHA IIO3€M-
Hble OpraHbl (KOpHeBHIIA, KJIYOHH), KOTOpPbBIE
UMEIT HEeKOTOPBLIH 3amac NUTATEIbHBIX Be-
mecTB. B OaronpuATHBIA OEePHOJ, IIOCTe TOMK-
Jleli pasBUBAIOTCA HOBBIE HAA3eMHEBIE ITOOEru.

BospeiicTBue HUBKHX TeMIIepaTyp pacTeHUs
nepeHocAT OuarogapA HAKOIJIEHHUIO OCOOBIX Be-
IIeCTB — CaxXapoB ¥ KHUPOB (OHU 3AMIUIIAIOT OT
samepsaHuga). OceHbBIO pacTeHUA YMEPEHHOro
KauMaTa cOpacelBalOT JIMCThA, YMEHBIIAS HCIAa-
peHMe. 3UMOM Yy HHX HACTyIaeT COCTOSHHE TJIy-
0OOKOro IOKOsi, KOT/a BCE »KHM3HEHHBIE MPOIECCHI
npuocTaHaBauBawTca. B XoloaHOM Kiumare
pacupocTpaHeHbl cTenioniuecs pacresusd. Ux mo-
0eru ¢ MOYKAMH 3UMVIOT IIOJ CHEI'OM.

JHU3HL JKUBOTHBIX TaKJKe 3aBHCHT OT TeMIlepaTyp-
HOro pe:xuma. llpucnocobiieHneM K XOJOJAHOMY KJIHMA-
Ty CHYy3KaT NYXOBOW W NEepbeBOM IMOKPOBBI Yy IITHIIL,
HIEPCTHBIA — Vy 3BEpei.

http://vk.com/school_ipad

\ . ¥V JjecHo# mTUIBI uuiKa (OHA M3 caMBIX
\ Menxux ntui gayeel Poccun) K 3ume umc-

JIO MYXOBBIX IEPLEB YBEIUYHBAETCH IIPH-
MEpHO Ha OAHY ThICA4YY. B pesayabTare yJIyd4IIaeTCH
TEIJIOBAA M30JALMUA Tejid, W ITHUIIA 3aIlUIlleHa OT Iepe-
oxnaxkaeHusa. Tak:Ke OYeHb TEIJIbIH HOKPOB HMEIOT
IMUHTBAHBI, CEBEePHBIA OJIEHb, OEIBIIN MEeIBelIb.

MHorue BHABI NTHI[ ¢ HACTYIJIEHHEM XOJIOLOB IIepe-
MeIalTcsa B MecTa ¢ OoJiee 6IaronpUATHBIMH TeMIlepa-
rypamMu. YTobbI IIEPEKUTh 3UMY, CYCIUKH, €3KH BIANAIOT
B CIAYKY, Oypble MegBeIM — B 3UMHMII COH.

K BbICOKMM TemMmepaTrypam >KHBOTHBIE TOE WNMEIOT
npucnocobnesud. Taxr, s »KUBOTHBIX NYCTHIHB TeMIIe-
paTypa HarpeToro mecka ryouTeJbHa. BBIXKHATL IIOMOTIaioT
moBeJiIeHUYeCKHe MaHEéBphl. Hampumep, simepHa KPyIJo-
roJIoBKa OBICTPO TPOCKAJB3bIBAET II0 HAIPETOMY IIeCKY,
3aTeM 3aMHupaeTr u, u3rubas TeJo, 3aKalbIBaeTCA B HEro,
BBICTABJASA HA NOBEPXHOCTh TOJBKO KOHUWEK HOCA.

_CBET B )XXWU3HW HA3SEMHbIX PACTEHUW U XKMBOTHbLIX B®::T:hy
HYKeH PacTeHHUAM /Jisi MHOI'MX JKHU3HEHHBIX IIPOIECCOB.
Korpa conHeuHBIN JIyy majaeT Ha 3€JIEHBIN JIMCT, YacTh
COJTHEYHOM SHEeprum MnorJolaercsa. JHEPrus COJIHIA Tpa-
THTCA HA HarpepaHHe JIMNCTa, UCIIapeHWe BOJAbLI, HO 0CODeH-
HO BajKHO, UTO C €€ IOMOIIBI0 PACTEeHHUS CO3TAI0T OpPraHu-
YecKHe BeIecTBa, CJIyKalllue MHUINed CaMHM pacTeHUsM,
a TaKiKe JKMBOTHBIM, rpubam, GaxTepusaM.
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MycrbiHHan capanya B yTpeHHue
npoxnagHsle Yacsl obpalijaer k
conHeyHsIM nyyam Bokosyio, 6o-
nee WMPOoKYIo 4Yactb Tena. [HeEM
OHa MOBOP34MBALTCH K COMHLLY
Dosee y3koW YacTblo Tena — cru-
HOW,

e




Kucnuuy obbikHoserHyio 8 Hapo-
e Ha3biBaloT 3aA4ben KanycTown.
E€ nucToBblie NNacTuHkK pacno-
naraloTcs roOpv3oHTanbHO W KWMe-
0T TEMHO-3EeMEHYI0 OKpacky, 41O
cnocobereyer Gonee 3addekTns-
HOMY YCBOEHWIO CBeTa B TEHWC-
TOM necy.

OCBELLUEHHOCTES

CBETOJIIOBMBLIE

1.8. Ilpumepst pacmeHuil

I PA3HBLX 2pYynn no OMHOWEHUIO
K ceemy

—————— e ——

OpraHbl 3peHus.

Mtorve obutatenu newiep npwi-
CnocobneHbl K He3Ha4UTeNnbHOMY
MNU MOMHOMY OTCYTCTBUMIO OCBeLLle-
HUA. B pe3ynbrate y HWX He pas-
BUTbl 1N BOOOBLLE OTCYTCTBYIOT

J)
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ITo oTHOHIEHUIO K CBETY BBIAEJNSAIOT CBETOJIIOOUBBIE,
TEHEeBBIHOCJIUBbIE U TeHeawOuBble pacreHnd. CBeTomo0H-
Bbl€é DACTeHUsA — DTO TPABAHUCTBIE PACTEHUA IIYCTHIHB,
cremneil, ayros. Eciu cBeTOnwOMBOMY paACTEHUIO CBETA
He XBaTaeT, TO OHO IIJIOXO PACTET M MOXKEeT IOrMOHYTH.
TeHeBbIHOCAMBBIE PACTEHMSA PACTYT HA OCBEIIEHHBIX MeCc-
TaxX, HO MOTI'YT II€PeHOCHUTH U 3aTeHeHWe. ITO TPaBAHIC-
Thieé PACTeHUA ONYIIEK, JIECHBIX IIOJISIH, KYCTADHHYKH,
KYCTAapHUKM, OepeBbs. TeHero0MBBIE pACTeHUS IIPHCIIO-
COOHMJIMCH K JKU3HHM B YCJAOBHUAX IOCTOSAHHON TeHH, APKUN
c¢cBeT X yrHeTaeT. Takue pacTeHMs MOXKHO BCTPETHUTH,
HaAIIpUMep, B I'YCTOM €JIOBOM Jiecy.

TEHEBbIHOCHMBbIE. TEHEJIIOBUBLIE

CBeT — Ba)kHelIIee yCJIOBHE [AJIs CYI[ECTBOBAHUSA
MHOTHX JKUBOTHBIX. IIpu cBeTe 3KUBOTHBIE PA3bICKUBAIOT
OUILY, BBICMATPHBAIOT KEePTB MJHU CHEAAT 3a IOABJIEHU-
eM XHNIHUKOB. Tak Kak MHTEHCUBHOCTH OCBEINEHUS Me-
HAETCHA B TeUEHHE CYTOK, OOJBITMHCTBO KUBOTHBIX K 3TO-
My npucnocobmiauck. Muorume BenyT aHeBHOH o0Opas
KU3HHU. [IHEM aKTHBHBI JTAaCTOYKH, BOPOOBHU, CTPHIKH, 0-
MaIllHHe KYyphbl, MHOIUe 3BepH, Hacekomble (6abourwu,
CTPEKO3bl, MypaBbH).

# B cymeprax u HOYBIO OXOTATCH COBBI, Je-
\_/} Tydue MBINIM, AKTHBHEE CTAHOBATCH IIpej-
= craBurenn cemeiicrBa Komausn. HouHoii
00pas JKU3HU OTPAYKAETCS HA BHEIIHEM OOJIHKEe 3KUBOT-
HbIX. ¥ OAHUX IJla3a YBEJINUYUBAIOTCHA B pasMepax, y
APYIUX 3pAaYOK CTAHOBUTCS IIEJIEBHIHBIM.

i
|

W HTEeHCUBHOCTL OCBEeNIleHWsA M3MEeHUHMBa W II0 Ce30HaM
roja, JieroM AJMHHee OHHW, 3UMOH — HO4YM. B pesyabTa-
Teé pacTeHUs W KHUBOTHBIE pPearupyioT Ha Ce30HHYIO pPHUT-
MUKY OCBellléHHocTu. B oTBeT Ha VAJIMHEHHE CBETJIOTO
BPEMEHH CYTOK PACTEHHUS BBIXOJAT M3 COCTOAHUA 3UMHEe-
ro IOKOfA, V HUX HaYMHAIOT HaOyxaTh IIOYKH, pacnyc-
KaThCA JINCThA. JHWHMBOTHBIE BBIXOAAT W3 OIEIEHEHUd,
COAYKH, CTAHOBATCA AKTUBHBIMH, T'OTOBATCA K pOCTY,
Pa3MHOKEHHUIO.
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NPUCAOCOBNIEHHOCTh HA3EMHbIX PACTEHWM W XKUBOTHbIX K
Cpenn Ha3eMHBIX PACTeHUIl ecThb
BJIArOJIO0MBBIE, KOTODLIE MOI'YT JKHUTh U DPasBUBATLCA
TOJBKO B YCJIOBUAX CHJIBHOTO YBJIa)KHEHHUA. JTO Pasjaud-
Hble BHABLI OCOK, KaJy:KHHUIA U Hezabyaxa OosoTHBIE,
TpPaBUJIAT PEYHON, MATOPOTHUKH, MXU.

Pacrenus syroe (KjaeBep, FOPONIIKH, BACHJIBKH) H Je-
coB (ny0, KI€H, KaluHa, KONBITEHbL €BPONENCKUM, CHBITH
00BIKHOBEHHAA) NPUCIOCOOJIEHBl K KHM3HU B YCIOBHUAX
ymepenHoH BiaaykHocTH. OHM, KayK IIPaBUJIO, UMEIOT KPYII-
Hble ¥ IIHPOKWE JIUCTOBBLIE ILNIACTHHKH C APKO-3eJé- i'_lif}
HOW OKPACKOIi. L

B crensix m 0coOEHHO B IYCTBIHAX BJIAMKHOCTL BO3IY-
Xa HU3Kasda. 3gech 00UTaOT cyXxoawoOuseie pacreHusa. Cpe-
AV HUX eCTh PaCTeHHA-KOJIOI-
Ibl, HAIpPHUMep BepOIIKbA
KOJIIOUKa, KOpHeBas cHcTeMa
KoTOpo#l moObIBaeT BOAY Ha
rayoure 20 merpoB. YrToOBI
COXPaHUTL BOAY U YMEHBIIUTH
ncmapeHune, cakcayJisl, adenpa
HMET MeJIKHhe, MOX0XKHe Ha
YEeIIYHUKN JIMCThbA. ¥ KaAKTYCOB
JUCThSA BUIOU3MEHEHBI B KO-
A0YKH. B ToacTeIX cTebiax
KaKTyCOB 3amacaercs BJara.

= e :

-

BNATONIOBUBbIE

AR R R R R EAR Y

JokaxuTte BnusHWE CBeTa Ha
POCT 1 pasBUTME pacTeHuN.

«MOMOLUHWK»

) BoszbMute pgBa knybHa Kapro-
hens.

W OfnuH knybeHb octaBbTe Ha
CBeTy, Apyrovl Monoxuie B Tem-
HOe MecTo.

) Yepes 2-3 Hepgenw paccmort-
puTe KNyBHWU 1 NOSBUBLUMECS Ha
HWUX POCTKK, CPaBHUTE WUX LBET U
pasmepsbl.

) Choenante BbIBOA O 3HadeHuu
CBETa N4 Pa3BUTWA POCTKOB Kap-
Toens.

1.9. Kaxmycot — obumameau
nYyembLHU

- 1.10. ITpumepst HUBOMHBLX
PAIHBLX zpynn no omHOWeHUn
K sJaxHocmu

\JIOH BHOJIOTHYECKHE
- HCCJIEOJOBAHUS

BONPCCHI M SA0AHMA:

@ Kak HazeMHble XWBOTHbIE W pac-
TEHWUST NPVCNOCOBNeHbl K BbICOKUM
W HW3KUM Temneparypam?

@ O6bsACHUTE 3HayeHwe cBeTa B
XU3HW PACTEHWUI U XMBOTHbIX.

Q lMpusBeauTte NpUMeEpPbl CBETONIO-
OWBbIX, TEHEeBbIHOC/UBbLIX W TeHe-
NoBUBLIX PACTeHWIA.

@ lMpuseaute npumMepbl AHEBHbIX U
HOYHBIX XWMBOTHBIX.

@ MoxHo nu cyxonobueble pacre-
HWS MO BHELUHeMYy BWAY OTNU4UTh
OT pacTeHwu, obuTaloLMX B yCNo-
BUAX YMEPEHHOWN Bna)HocT?




Bbl VIHAETE:

@ 06 ocobeHHOCTAX MNO4YBLI Kak
Cpe,ﬂ,bl KWM3HWN.

@ O pa3HooOpasznu NOYBEHHbLIX Op-
raHM3MOB.

@ loyemy no4sy Hago Oepeub.

BCNOMHMTE:

@ Kakue ocobeHHOCTH xapakTepHbi
AN BOAHOM W Ha3eMHO-BO34YLHOW
Cpen XU3Hu?

@ Yro Takoe no4yea?

1.11. IMoueennwlit paspes (a);
cocmas noyevl (0)

MnogopoaHbIA
cnown

cnov

vy

BO3AYXa K

: ﬂy;bibi(

g= SRR =

KOMOYKM NoYBbI iﬁﬁ\
= S| O o,
0 (s N

MNMepexogHsbin

=

MouBooOpa3zyiowan
ropHas nopoga
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NMNOYBA KAK CPEAA =
HWN3HN. POJIb PACTEHMN
N JKMBOTHDbIX

B NOYBOOBPA3OBAHUM

Mousa — camas Mosnoaas u Hambonee 3acenéHHas cpepa
XUn3HM. OHa BO3HWKNA Ha 3emne BMecTe C XMBbIMW Opra-
HM3Mamu. Noka He OblNo XMBLIX OPraHM3MOB, HE MOrNo
ObITb W NOYBbLI.

S50 ITouma cocToUT M3 TBEPABIX HaCTHIL (MH-
HepaJIbHBIX M OPraHWYeCKUX BeIlecTB), B HEH ecTh BJja-
ra, BO3AYX U JKHWBBIE OpraHu3Mbl. TBEpPbIe YACTHIIHI MOY-
BBl CIMIIAIOTCA ¥ 00pasyloT KOMOYKH (arperarsl) pasHOro
pasmepa. Ilosromy mouBa o6jsamaer psixjocTbio. IIpoct-
PAaHCTBO MEKJY IMOYBEHHBIMHM KOMOUYKAMMW 3aIIOJTHEHO JIH-
00 BOAmoO¥, MO0 Bo3ayxoM. Boma u BO3AYX JIETKO HPOHH-
KaloT B IlecYaHble TOYBEI. ['IMHUCTBIE IIOYBBI COMEPIKAT
MeHbIIIe BO3AyXa, OHu OoJiee mioTHble. MuHepalibHEIE Be-
IIecTBa IMOYBBI — 3TO TJIMHA, IECOK, BOJA C PACTBOPEH-
HbIMM coyisMu. OpranudyecKne BelllecTBa HOYBBEI — mepe-
THOM, WA TYMYC, — OCTATKH XUBOTHBIX U PACTeHHI.

I'ymyc Heo6XoAuM [Jisi TUTAHHSI PaCTEHMIH.

\ /) O mpupaér mouBe TEMHYIO OKDPACKY, CIIO-

= cobeTByeT OOPa30BAHHMIO MOYBEHHBIX KO-

MOYKOB M yAep:KaHWio Boawsl. UMeHHO Oaaromaps rymy-

Cy IOuYBa OpPHOOpPETAaeT PBIXJAYI0 CTPYKTYPY, XOPOIIO

cHabxaerca KucaopogoM. Hem OoJibllle rymMyca B mOY-
Be, TeM OHa ILIOJAOPOJHEE.

CocraB MOYBEHHOTO BO3yXa CyIleCTBeHHO OTJ/HYaeT-
Cs OT cocTaBa aTMOC(I)epHOI‘O BO3OyXa.

nicnopon

{_: 2 1 "_HJ )

Yrnekucnbiv ras

Opyrve razol
(no 9 %)

( ; Yrnekucnein raz [pyrue rassl
8o 1%

(MeHee 1 %) (1 %)

1.12. Cocmae nousennozo (a) u ammocgeprozo (6) so3zdyxa
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oTcsA oco0Oble YCIOBHA, KOTOpHLIe He XapaKTepHBI AJA
APYTHUX cpen. 3Jechk OTCYTCTBYET CBeT, 0ojiee IMOCTOSH-
Ha TeMIlepaTypa IO CPaBHEHHUIO ¢ HA3€eMHO-BO3AYIIHOH
cpepoii. Jlerom B mouyBe mpoxJjajHee, a 3UMOI TeIjee.
B mouBe ocoOBIN rasoBeIl M BOAHBIN pexxumsbl. Jlaxke B
OUeHB CYXOH IMOYBe BO3AyX Oojiee BIaKHBIN, YeM Ha II0-
BepxHOCTH. [l09TOMY NMOUYBEeHHBIE OPraHU3MbI B MEHBbIIEHn

CTeleHW, YeM Ha3eMHbIe, ITOJBEPIKEeHBI YIpo3e BhICHIXA-
HHUA. YCJIOBUSA OOUTAHUSA B MOYBE TPU OOUIBHBIX W MPO-
JOJIZKUTENbHBIX OcaJgKax OJM3KH K YCJIOBHAM BOTHOM
cpenbl, a YCIOBUA OOUTAHUA B CYXOil IIOYBE — HA3EeMHO-
BOBAVIIHOM.

‘Ha nepBblif B3TJIA MOKeT NOKA3aThCHA, YTO B IOYBE OYEHb
MaJIO0 JKHMBBIX opraHuamMoB. OxHako sTOo He Tak. B Heil
obuTaeT MHOMECTBO OPraHM3MOB, KOTOPBIX MOMKHO YBH-
JIeTh TOJIBKO C MOMONIBK) MHKPOCKONA. JTO IIPEJCTaBHUTEe-
JIA BOJOpOCTeil, bakTepuii, rpuboB, depseii. Majasie pas-
MepbI IIOMOI'al0T MM IIepeBHIaThbCd MeXKAY IIOYBeHHBbIMM
KOMOYKAMM, INPOHMKATh Ha Ooabmylo rinydomny. Hexorto-
pble MEJKHEe JXKHBOTHBIE (HaceKoMbie, MayKH, KJEIIH,
MOKPHIIBI) 3aMEeTHBI HEBOOPY KEHHBIM IJIa30M MJIW IIOJ JIY-
noi. Bojee KpymnHbIE JKHUBOTHBIE (IOMKIEeBble UEepPBH, JIH-
YMHKH HACeKOMBIX, KPOTHI) IIPOKJAALIBAIOT B IIOYBE XO-
JAbl, [IO3TOMY HX HA3BIBAIOT 3€eMJIEPOAMM. 3aTacKUBasg B
CBOM HODKH OIIaBIIME JIUCTHA, I'Jle OHHU IIePerHuBaioT, KHU-
BOTHBIE YYacTBYIOT B (popMupoBaHuu rymyca. Kpome aTo-
T0, MOYBa BEHTHUJIHMPYETCsS W IlepeMelliuBaeTcs.

\(’\;\ TunmyHoe mouBeHHOE KUBOTHOe — KpoT. OH

! \J HMeeT ILJIOTHOe TeJo, KOPOTKHe I U Ma-
: nesbKkHue raasku. IlepcTte y Hero odeHn Ko-
porkas, HO motHas. OHA MOYKeT 3aryIasKUBATHCH W BIIe-
pén ¥ Hazajx, He Menlasg KPOTY IEepPeJBUIaThbCsi B TECHBIX

1.13. Opzanuszmvl, obumarouiue
8 nouee
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xofax. C HOMOIIbI0 IEPEeIHHUX JOHATOODOPA3HBIX KOHEU-
HOCTEH BTO >KMBOTHOE poOeT 3eMJ0. PaspbIXJIEHHYIO IOY-
BY KPOT MEPHOAWYECKU BHITAJIKMBAET HA [TOBEPXHOCTH.

IliomopoAHBINA CI0M HOYBBLI MOMKET pas-
pylIarbcsa IOJ IeMCTBUEM BeTpa HM3-3a CBEeJeHUSA JEeCcOoRB,
HEeIIPABUJIBHOIO IIOJHBA ¥ paclalllKy 3eMeJib (BA0JIb, a He
nomnepéx ckjgoHa). IlouBeHHBIe obOuTaTenu morudarwT u3-
3a HEYMeJIOTO IpPUMEeHEeHUs yIoOpeHHii, IpemapaToB IIpo-
TUB HACEKOMBIX-BPeIUTeJIeH.

WNzBecTtHO, 9T0 1 caHTUMETD MJIOAOPOJHOTO CJIOS IIOY-
Bel (opmupyercsa B teueHue 100 u Oosee mer. Ilostomy
K MOYBE HY’KHO OTHOCHUThLCS O4YeHBb OeperkHo.
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BONMPOCHI M SAQAHWA:
@ V13 Kakux 4YacTer coCcTouT moysa?

@ B yém 0cobeHHOCTb MOoYBbLI Kak
cpefnbl XW3HWU?
@ Onuwmre npucnocobnexmns K ycno-

BUSIM XKM3HW B MOYBE Ha npumepe
KakKoro-nmbo XMBOTHOrO.

@ lMoyemy B AOXANMBYIO MOroay
OOX/AeBble 4epBM BbINON3AIOT Ha
NOBEPXHOCTL MOYBbI?




Bbl V3HAETE:

@ 06 ycnoBuaAX OpPraHU3MeHHON
cpenbl obutanung.

@ O 4eprax npucnocobneHHocTy
OpraHv3MoB K YCIIOBUSM 0BWTaHWS
B OPYrux OpraHu3max.

BCNOMHMWTE:

@ OcobeHHOCTV BOLHOW, Ha3eMHO-
BO3OYLWHOW U MOYBEHHOW cpefd
KNZHW.

@ Kakve npu3Haku CBOWCTBEHHBbI
ANs XWBbIX OpraH1M3moB?

1.14. Brewnue (a) 5

u enympennue (0) napazumol

"‘{

o\

n— o o

Cpeav Menb4aliMx OpraHu3MoB
rnaHetbl — Gaktepuin — ectb na-
pasutuyeckue hopmbl. OHWU Bbl-
3bIBAIOT OfacHble 3aboneBaHus
KUBOTHBIX W YenoBeKa: fLyp, C1-
OupcKylo A3BY, XOnepy, Yymy, Ty-
Bepkynés, aHriHy. Ectb HakTepuu,
MOCenaoWmMecs B KMLWEYHUKE Ye-
noBeka, kKoTopble cnocoberByioT
nyyLemy nepesapuBaHuio U YCBo-
EHMI0 MWLM, ;

http://vk.com/school_ipad

OPrAHUINIEHHAA CPEAA
HKUN3IHN

Cpe,uom XKM3HW NS HEeKOTOPbIX OPraHW3MOB SABNFIOTCH
Apyrve opraHmambl. OHM MOryT MapasuTMpoBaTb B Opra-
HU3Me-X0381He, ObiTb De3pazNMyHbIMK ANA X038MHa UK
MCNONb30BaTh €ro Kak Mecto obutaHus.

OCOBEHHOCTWU OPFTAHU3MEHHOW CPELb| B SEVS: Cizani (=1 To)s g
cTBO JII0OOTO OpPraHmsMa — 3TO CIOCOOHOCTH IOAMEePIKU-
BaTh B TeYeHHE BCeil KM3HM IOCTOAHCTBO YCIOBUH BHYT-
pPeHHel cpefbl, OTJAHUYAIONIUXCS OT YCIOBHUI BHeITHeH
cpensl. Hanmpumep, y ITHIL ¥ MIeKONUTAIOINX TeMIlepa-
Typa Teja, COCTAaB KPOBHU OCTAIOTCA OTHOCUTEIBLHO IIOCTO-
AHHBIMY, HECMOTPs Ha JeicTBHe BHEIIHUX (aKTOpPOEB.

IToaTroMy OpraHM3MbI, HUCIOJB3YIOIIHE APY-
rme BUABI OPraHW3MOB B KadeCTBE CPEIbI
o0UTaHMA, MOIANAI0T B OTHOCHUTEJIBHO IIOCTO-
SHHBIE YCJIIOBUS TEMIIePATYDPbl, BJIAYKHOCTH,
COAEPIKAaHUSA MHUHEPAJIbHLIX M OpraHudec-
KHIX BeIlecTB.

NPUCNOCOBNEHNA OPTAHW3MOB K YCNTIOBUAM
OBUTAHUSA B OPTAHWU3ME XO3AUHA BEERETE
IIPHATHBIE YCJAOBHUA IOJIA HHM3HH BHYTPH Opra-
HHUBMAa-X03AWHA HAXOAAT pasjiHyHbIe IIapasu-
Tel. IX TaK HA3BIBAIOT IIOTOMY, UTO OHHM HeE
TOJNILKO OOMTAIOT HA IOBEPXHOCTHU WM BHYT-
pH TeJjla PACTeHHA WJIH KHBOTHOIO, HO M IIH-
TaoTca 3a ero cuér. HapyskHble mapasuThl
(bmoxu, KJIOIBI, KJIEIH) UMEIOT HPUCIIocobie-
HUA AJA YAep:KRaHUA Ha Teje X03AuHa. BHyT-
PEHHHEe NapasuThbl, HAIPUMEpP MEIHH, JKUBYT
B KHINEUHWUKE WU YIAEP;KHUBAIOTCA Ha €ro CTeH-
KaX PTOM-TIIPUCOCKON WMJIM KPIOYbSMM.

HaunbGosee sApKO npuconocobieHUs K MapasuTH3IMY
BbIpa’sKeHbl Y BHYTPEHHUX napasuToB. OHM HaAXOAATCH B
OTPaHUYEHHOM JKHU3HEHHOM IIPOCTPAHCTBE M IIOCTOSHHO
cHabxxaroTesa nuineir. B ¢asu ¢ saTum HabJIIOgaercs yipo-
II[eHHe WX CTPOeHUsA. ¥ BHYTPEHHHUX IIapasuTOB OTCYT-
CTBYIOT OPraHbl MEPEeIBUYKEHUA U OPTaHbl YYBCTB, KOTO-
pble HeOOXO0AMMEI CBOOOAHOMKHUBYIIUM KHUBOTHBIM IJIs
IMOMCKAa MHUIKM BO BHEIIHeH cpefe. ¥ MHOTUX HET AbIXa-
TeJIbHOH W NUIIeBAPUTENBLHOM CHCTEM, TaK KaK rasoob-
MEH ¥ BCAChIBaHHE MNHUTATEJbHBIX BEIIEeCTB IIPOUCXOIAT
uepes IIOKPOBEI Teja. Bojsbliaa gyacTs AU U 3apoAbIIei
napasmuToB morubaer, omajgas BO BHeEmIHOK cpexy. On-
HAKO OHM OYEHBb ILJIOAOBUTHI, UTO ITOBBINIAET WX IIAHCHI
Ha OCTaBJIEHHE IIOTOMCTBA.

http://vk.com/school_ipad
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\?/‘\ B kunreuHWKe TTHI[, XUIITHBIX 3BEPEH U Ueso-

\_J BEKA MAapasUTHPYIOT HENHH — JeHTOYHBIE
= yepsu. OHU UMEIOT TOJOBKY C YeTHIPbMS TIPU-
COCKaMH, Y HEKOTOPBIX eHlé ¢ XO000TKOM M KpPIOUYbAMH.
Haubosiee onacHbl I YeJIOBEKA CBUHOW M OBIUMI IIEITHHA.
Onu obpasyror orpomHoe upcsio auil (mo 600 MUIIHIOHOB
B TOf). 3apaskeHue IMPOUCXOAUT IIPU YIOTPeOJIeHUU B ITH-
Iy HEJOCTATOYHO MPOBAPEHHOI'0 WM HNPOXKAPEeHHOI'o M:AcAa.

ITapasuTtsr 00HapPYKEeHBI HE TOJbKO CPeIH KUBOTHBIX,
HO W cpeau pacTeHuii, rpubos, Oaxrepuii. Pacrenue-na-
pa3suT moBHJIMKa OOBUBaeTcda BOKpPYI crebisd Kpamnushbl,
KJIeBEpa HJH JIbHA W C IIOMOIIBIO IIPUCOCOK BpacTaeT B
HEro, mojydas BCe HeoOXOAMMbIe MHUTATEJbHBLIE BeIlecT-
Ba. PacreHmsa-mapasuTbl 00pasyoT OTPOMHOE YHCJIO Ce-
MsH, KOTOpPBIe MOIYT [JOJITO COXPaHATHCH B II0YBE, KaK
OBl OJKMIas BCTPEYH € pacTeHmeM-xos3suHom. Tak, BCxo-
JKeCTh CeMSAH IOBMJIMKHU coxpaHsercsa 6-—7 uer.

rue OpI‘aHPIBMbI chonbayro'r npyI‘He OpPaHHSM!:I, He Ipu-
UNHAS OPraHU3MYy-XO03dWMHY Bpena. B pakoBHHAX HEKOTO-
PBIX MOJIJIIOCKOB JKMBYT MeJIKHe Kpabbl, 8 HEKOTOPhIE BH/BI
pbIO OOUTAIOT B Tejle MOPCKOIO Orypila — TOJIOTYPHH.

\?f\‘ Y caMKu ropuaka oObIKHOBEHHOIO (pbIOKH,

\J obuTaomeilr B pexe AMyp) BbIpacTraer

S pmuHBR ginekaan. C ero IOMONIBIO WK-

pa OTKJIaAbIBAGTCA B MAHTHHHYVIO MOJIOCTH MOJLIIOCKA.

PazBurne MoO/IOAM HNPOUCXOAUT B YCJIOBUAX XOPOIIEro

cHAOKeHUs KHCJIOPOJAOM, TaK KaK PAIOM pacioJara-
IOTCA Ka0phl MOJIIIIOCKA.

PriOBI-KPHBOXBOCTKH CIIAcAalOTCA OT BParoB cpenn
UIOJIOK MOPCKHX eKel, a PBIOBI-KJIOYHBI — CpegH KIy-
YUX H{ynajeln akTUHHH.

Paku-otwensHuku umeior Gprou- i
KO, NWLWEHHOEe TBEPAbLIX MOKPO-
BOB, [O3TOMY OHW MOCENAIoTCA B
MyCThbIX PakoOBUHaxX MOMIOCKOB.
PaKkoBMHY OHM HocAT ¢ cobor u
NPpU ONacHoOCTK B HEE NpAYYTCH.
[pyroe MOPCKOE XMBOTHOE — aK-
TUHWA NPUKPENNAETCA K PakoBU-
He paka-oTllensHuKa, U OH HoCKT
eé BCO XM3Hb. [py 3TOM aKTv-
HUA KOPMUTCA OcCTatkamu nuim
paka, a pak AOoMofiHWTenbHO 3a-
LWALWEH SKIYYMMKW Ly nansuamm
aKTUHUU.

BONPOCEI N 3AAHMA:

@ B uéMm rnasHas 0cobeHHOCT Op-
raHW3MEHHOW cpefbl Xn3Hu?

@ Kak npucnocobnieHsl BHYTpeHHWE
napasuTbl K XW3HW B QpraHusme
X03AuHa?

@ TpvBeante NpUMEpPbl KUCNONb3O-
BaHWS OpraHM3mMamu Opyrux opra-
HM3MOB B Ka4ecrse xunuuia 1 ybe-
KULLE.



Bbl Y3HAETE:

@ O ectectBeHHbIX W NCKYCCTBEHHbLIX
coobLLecTBax XMBbIX OPraHU3MOB.
@ [Moyemy npupoaHbie coobliecTsa

CnocobHbl K ONUTENbHOMY CyLLecT-
BOBaHWIO.

BCNOMHMWTE:

@ Kakuve mecta obuTaHuUs XKUBbIX
OpraHy3MoB BaM M3BECTHbI?

@ Kakoe 3HadeHWe MMeeT CBeT B
XU3HU Ha3eMHbIX PACTEHUIA U XW-
BOTHbIX?

1 @ Kak npucnocobneHbl opraHusmbi
| K KW3HW B pasnnyHbiX cpepax?

1.15. Husnennvte

hopmul
pacmenuiL:
ke a) depeeo;
% 06) kycmapHuk;
' 8) KycmapHuuer;
2) mpaganucmote

Pacrerms ¢ noberamu, HyxaaioLm-
MUCS B OMOPE, OTHOCHAT K KMU3HEeH-
HowW hopme nuaHbl. Bo BRaxHbIx
TPOMWYECKMX Necax NaHbl Ooc-
TUraloT 3HaYUTeNbHbIX Pa3MepoB.
Hanpumep, poTaHroBble nanbMbl
Tponuyeckon Asumn nepebpackiBa-
foT cBou noberk Ha cocenHue pe-
peBsbsi, AocTAras Takvm obpasom
AnvHbl Ao 250 MeTposB.
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COOBLLECTBO XXMBDbIX
OPrAHMIMOB. POJIb
PACTEHMMN B COOGLUECTBE

Kusoe OpraHu3Mbl NecoB, Nyros, BOAOEMOB, BonoT 0b-
pasyloT npupogHble coobulectsa. Beayulas ponb B Co0b-
WecTBe NpUHAONEXUT pacteHusM. OHM CO3[aloT YCIoBUS
obuTaHUa ANa APYrvx OPraHW3MOB, CAIYXaT MULLEN Xn-
BOTHbIM, rpubam, BakTepusam.

B3AUMOCBA3b OPTAHU3MOB B COOBLLECTBE JE®):Te3 A% 18: (o]viu)
BHJIOB DACTEeHHH, KUBOTHEIX, rpubOB U OaKTepuii, mpu-
CIIOCODJIEHHBIX K COBMECTHOMY CYIIEeCTBOBAHUIO HA OJHOU
TEPPUTOPHH, COCTABJIAET NPHPOAHOe coobimectBo. B Ta-
KOM cooDIllecTBe pacTeHUA CAYKAT NUIleil U cpenoit obu-
TAHUA JJIf KUBOTHBIX. JJUHBOTHBIE, HAXOMSCH CPEJU pac-
TeHUH, OKA3bIBAIOT 3aMETHOEe BJNSHMWE HA WX KU3Hb.
Tax, mepejgBurasgchk B IIOMCKaX OHIIM, >XHUBOTHBIe oOja-
MBIBAIOT BETBU [AE€PEBLEB, BBITAITHIBAIOT TPABY. Y MepeH-
HOE€ BBITANITBIBAHHE TPaBBLI CIIOCOOCTBYET IEePerHUBAHUIO
qacTed OTMEpININX pPACTeHUH H IIPOPACTAHMIO BIABJIEH-
HBIX B HOYBY ceMsAH. MuUKpoopraHusMbl U rpubbl pasia-
ralT KUBOTHBIE W PACTUTEJbHBIE OCTATKH, CIIOCOOCTBYHA
HAKOMJIEHWIO B TTOUBE IMEPEerHOs U CO3/aBasi YCIOBUSA AJA
JKU3HH PACTeHUH.

PACTWTENLHBIE COOBLUECTBA. UX PASHOOBPA3VE B SRR wdo oy (R
JlaX OIHOrO IMPHUPOAHOrO cooD0IecTBa pasjindaiT coodie-
CTBO pacTeHWil, coolbmiecTBa KUBOTHBEIX, rpuboB u Oax-
Tepuii. PacrurensHoe coo0uiecTBO — COBOKYIHOCTH
pPacTeHHWi pasHBIX BU/IOB, KOTOPbIE yKHUBYT COBMECTHO, OKa-
3LIBAIOT BJAHSAHWE APYI Ha Jpyra M Ha cpeay OOMTaHHA.
Pasnmuator ecrecTtBeHHBbIe (Jieca, ayra, CcTemnw, 0ojora) #m
UCKYCCTBeHHEBIe (IIoJid, cajbl, HAPKH, OTOPOJABLI) PACTUTE b~
HbIe coobIiecTBa. THUII eCTECTBEHHOIO PACTHUTENIBHOTO CO00-
IecTBa ompejesseTrcsa npeobliagaromieil KU3HEHHOH Qop-
MOM PacTeHHH — pPACTEeHHAMH CO CXOAHBIM BHEIIHHUM
BHUJIOM HAJ3€MHBIX ¥ TMOJ3eMHBIX JacTeH.

B necHom cooOimecTBE rOCIOACTBYIOT Je-
PeBbA, B CTENsAX — B3aCyXO0yCTOWUHBEIE
TpaBbl, B TYHAPOBBIX 00JIOTaX — KycTap-
HUKH U KYCTaPDHUYKH,

BWAOBOWN COCTAB PACTUTENBHOIO COOBLLECTBA
pacTUTeNLHOM coO0IIecTBe COBMECTHO KHUBYT pasHEIe
BUABI pacTteHnii. Habop BHUI0OB, XapaKTepHBIX IJIA CO00-
IIecTBa, Ha3bIBAIOT BHAOBBIM cocraBoMm. CoobOimmecrsa

B ogrom
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CHJIBHO Pas3IindyaroTcs IO BHUIOBO-
My cocraBy. Borarel Bupamm
Jyra, crenu, Jeca. B TyHApax
M OYCTHEIHAX BHUIOBON COCTAB
bemeH.

B n0060M pacTATeIBHOM
co0bIIIeCcTBe eCTh BHABI-CTPO-
urexu. OHHU CO3HAOT YCIIO-
BUA OOMTAHUA JIJA NPYIHUX
oprasuamMoB. Hanpumep, B

COCHOBOM JIieCcy BHJ-CTPOH-
TeJib — COCHA OOBIKHOBEHHAS,
B OepésoBoM secy — Oepésa 60-
poraBuaTas.

B aybpaBax ocoObIi MHUKPO-
KJIAMAT W YCJOBUA CYIIECT-
BOBaHUS [Js APYTHUX pacre-
HUH co3zpaér nyd. Pamom ¢ gybom pactyT
sdAceHb OOBIKHOBEHHBIN (1), JHIa MeJKo-
JUCTHAS, KJEH OCTPOJHUCTHBIN (2).
3/ech OOBIYHBI KYCTAPHUKH: JIEIH-
Ha, KPYUIXHA, BOJYbE JIBIKO (3).
Cpeay MHOTOJIETHHX TpaB —
MeayHHIA HescHasa (4), maH-
JBINTI MacKHUH (5), KOOBITEHBb
epponeiicknii (6). Hdybpasa
Haubojsiee OoraTa rpubamm.
Mxu 3mech BCTpedYawTCcHd
PelKo.

B Takmx ecTecTBEeHHBIX €.€I.MIeCTBaX, KaK eJIOBHIE,
COCHOBBIE, nyOoBbIe Jieca, Oosiora, BUIBI pacTeHUN Ha-
CTOJIBKO CYKHUBAIOTCA APYT C APYrOM, 4TO «He BIOYCKAIOT»
K cebe copHBIe W 3aHOCHBIe pacreHudA. [larke eciau ceme-
Ha <«YYyKaKOB» IOIAAyT B COODIIECTBO M IPOPACTYT, MO-
JOoAbIe pacTeHusl MOrubHYT, HE BBIAEP:KAB KOHKYPEHIHMHU
¢ TIOCTOAHHO JXHUBYIIIMMH BUIaMH.

HUckyccraen-
Hble COOOIMecTBa BKJIIOYAIOT HeOOJbIIOE YHCJIO BHAOB,
KOTOPbIE HE MOLYT CYIIECTBOBATHL 0e3 MOMOIIH UeJIOBEKA.
On obpabarniBaeT IOYBY, IIOJHMBAET U yA0OpAeT pacTeHHsd,
fopeTcs ¢ COpPHSAKAMH M HACEKOMBIMH-BpemuTenamu. JLisa
TOBBIIIIEHUA YPOXKAWHOCTH KakJoe KYJILTYPHOE pacTeHHne
Tpedyer ocoboro yxoza. Kaprodens, HanpuMep, OKy4uBa-
0T, TOCEBbl MOPKOBH, CBEKJIBI MPOPEIKUBAIOT, a (hacoss u
ropox IOABA3BIBAIOT. ¥ IIOAOBHIX JepeBbeB 00pesaioT cy-
XHe BeTKH, He Jalollue ILJIONOB.

http://vk.com/school_ipad

BONMPOCDHI U SAO0AHNWA:

© [awte onpegenexue npupoaHo-
My COODLIEeCTBY ¥ pacTUTenbHOMY
coobuectsy.

@ TloyemMy pacTeHuss B MPUPOLHOM
coobulecTBe UrpaioT Beayllyio ponb?

@ CMOryT nM XWUTb TPaBAHWUCTLIE
pacTeHus enosoro neca (kucauua,
MaWHVK, FpyWaHKn) Ha Xopowo
OCBELEHHbIX MecyaHblXx no4YBax
COCHOBOrO neca?

@ Yem ecTecTBeHHbIE pacTUTEfbHbIE
coobulecTBa OTNMHAIOTCA OT MUCKYC-
CTBEHHbIX?

@ [okaxute, 4TO Oropof Ha npu-
ycafiebHOM y4acTke — 3T0 MCKYC-
CTBEHHOE MPUPOAHOE COOBLLECTBO.
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1 1 POJib JXUBOTHDIX, _
R R rPMGOB M BAKTEPUMN
@ O ponu kMBOTHbIX, rpuboe u B COOBI-I-‘ECTBE

Baktepuin B NpUPOAHOM COOBLLECT-

Be. Coobuiecrsa PACTEHUA Hepa3pbIBHO CBA3aHbl C cooblie-

@0 KpYyroBopoTe BeUecTB W ero CTBaMW XKMBOTHbIX, rpmﬁoB n 6aKTeplr1|:’1 KpyroBopoTom Be-

3HaYeHUKU ANS XKu3HW B Buocdepe. wecrs, obecneymsaiolmm HernpepbIBHOCTL XWM3HW B Mpe-
nenax buocdepsi.

BCNOMHMWTE:

@ Yto npeacrasnser coboit Npw- CoobiiecTBo pacTeHU# TeCHO

ponHoe cooblIecTBO? CBsI3AaHO C coo0DIIecTBOM XKHUBOTHBIX. Haubosiee Borar Bu-

© Kakosht oInVMMTEnEHBIE GeobanS IOBOIi COCTAB YXKMBOTHBIX B JIECHOM COOOIIEeCTBe. JTO CBHA-

HOCTU LapCTB XMBOM NPUPOabI? 3aHO ¢ DoJlee MATKUM KJIHMMAaTOM M BO3MOKHOCTBIO CEJIUTH-
¢ B DasHBIX YCJIOBUAX — HAa JEpeBhAX, KYCTapHHUKAaX,

@ Y70 HasbialT Brochepon?

JIECHOM TOACTHIKEe (Cl0e OmABIIMX JHCTHEB, XBOHW, Be-
ToK). [lepeBbs, KyCTapHUKH ¥ KYCTapHUYKU, TpPaBAHUC-
ThIE PACTEHUS, JeCHas MOACTHUJIKA IIPEACTABJIAIT cODOM
cBoeoOpasHble aTAXKU — SPYCHI, TAe 00UTAIOT caMble pas-
HoOOpasHbie KuBOTHBIE. Haablii BHJ JKUBOTHBIX 3aHM-
MaeT OIpeNeéHHBIN 9TaK.

B BepxHUX fApycax JIeCOB cpejHell MOJIOCHI
) Poccun, o6pa3oBaHHBIX [epeBbAMHU U KYyC-
~ TapHUKaM#, OOHTAT NITHUILL — AATJEI,
KJIeCThl, COBbI, AcTpebbl. IlepeBba cayxkar
TaKKe OpubeKUIeM g HEeKOTOPBIX MJie-
KomuTamwinux — 0enok, coHb. lloaxoxaniue
YCJIOBUS JJIS JKU3HU HAXOAAT B Jiecy kabaH,
BOJIK, MeJABelb, JIOCh, KOCYJId, 3adl Oedx.
JlecHas MOACTHUIKA — MECTO OOMTAHHS JJIs
0e3HOroi AIIEepUIlbl, O0BIKHOBEHHOW Trajio-
KN, MHOTHX HACeKOMBIX, MAVKOB, KJeIei.

_COOBLUECTBO IPMEOB W BAKTEPV [BE &oY: (3) S 88
baxTepuu ToKe oOpasyiorT cooburecrsa. OHE
NUTAIOTCS OPraHMYECKHUMH BeIllecTBAMM, CO-
JepsKaluMuca B OTMEPIINX JHCThAX, BeTKax,
KOpPHSX PACTeHUN M OCTATKAX KUBOTHBIX. Pas-
Jaraf ¥ux, rpu0bl ¥ 0aKTepuy y4acTBYIOT B 00-
pasoBaHUM I'yMyca M IIOBBIMIEHHN MJIOZOPOAHASA
nmouBbl. IloOUBEHHBIN NHEepPer”Hoil, B CBOK oOdYe-
peAib, CHYKHUT IHUINEeHl HEeKOTOPBIM OaKTepHaM
B MOKeT OBbITh IIpEeBPaNnléH B MHUHEpaJbHbIE CO-
au. PacreHHMA M3 HOYBBI MOTIYT IIOTJIOIIATH
TOJNBKO MUHepasibHbIe BemlecTsa. [loaTomy, ec-
JA B IOYBE IO KAaKOH-TO NPHYMHE HOorudaroT
OaxTepun W rpudbI, TOYBEHHOE ITUTAHUE pacTe-
HUH Hapyllaercs.
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AdpeBecHbIN

KycTtapHUKoBbIiA

pPaBAHMCTbIN
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KPYITrOBOPOT BELLECTB Pacrennsa moryomarmT M3 IIOYBBI
BOJly U MHHepaJIbHbIe BellecTBa, a U3 BO3AyXa — yrie-
kucablii ras. Iloxg peldicTBHEeM COJIHEYHOM JHEPruu B
JHUCTHAX PACTEHUN M3 MHUHEPAJBHBIX BEIecTB 00pasyiorTcs
opraHuueckue BemiecTBa. llosTomMy pacreHus Ha3bIBAIOT
IIPOU3BOIUTEISIMH OPraHndYeckux BemecTs. JuBorHBIEe HE
MOI'YT CO3IaBaTh OpraHmdeckue Bemiectsa. OHU MOJAYUATOT
X B FOTOBOM BHJie, HUCIOJB3YA B HHUINY Pa3Iu4YHBIE Op-
radgbl pacreHuii. [loaTomMy KUBOTHBIX HAa3BIBAIOT MOTPE-
OuTeNAMH OpraHMYecKux BeuecTB. llocie ormupaHus
pacTeHHl u rubesiu KUBOTHBIX coAep:Kaliuecs B HHUX Op-
raHuYecKHe BeIllecTBa € IOMOINLI rpuboB U DaKTepuid
pasjlaraioTcsa, TO ecTh rpudbl U 6aKTEPUH B IMPHUPOIHOM
coofI11lecTBe WUIpaioT POJib Pa3pyUIMTeNIell OpPraHuYecKHX
penlecTe. C moMoinbo 0cobbIx OaKTepuil 4acTh OPraHH-
YeCKHMX BeIleCTB, HaXONAIIUXCA B IIOYBe, pasjlaraeTcs Io
MUHEepPaJIbHBIX COJIeH, BOMBI, YIVIEKHCJIOrO rasa, KOTOpPhIe
BHOBb MOT'YT OBITH HMCHOJIL30BaHBI pacTreHuaMu. Tax B
NPUPOJE COBEpIIaeTcd KPYroBOPOT BelleCTB, BaKHBIM
3BEHOM KOTOPOI0 ABJIHAITCA TPUOBI U O0aKTepUH.

YcnosHble 0603Haueuusfw

ConHeYHbIn
cser

=

Kucnopog

Yrnekucnbin
ras

OpraHuyeckne
BellecTsa

MwuHepanbHbie
conwn

Bopa

& (

Kpyrosopor BemiecTB obecriedmBaeT HeIpe-
PBIBHOCTH JKM3HM HA Hamleil miaHere. Ec-
Ju ObI U3 NPHUPOAHBIX COOOIECTB, HAIIPH-
Mep, ucuUes3aH OakTepuu MW rpulObI, HaAmIa ILJIaHeTa
npeBpaTujiack 0bI B CKOIJIEHHE IMOTHOIIMX JKHMBOTHBIX
u pacrennii. Pacrenusa mcuepnasu ObI 3amachkl MHUHE-
panbHBEIX BemiecTB. Takum obpasom, bmarogaps Kpyro-
BOPOTY OrPDaHMYEHHOE KOJMYECTBO BEIleCTBa Ipuodpe-
TaeT CBOMCTBO OECKOHEUHOCTH.

http://vk.com/school_ipad
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Ckopocte 6vonoruieckoro Kpy-
rOBOPOTAa Ha Cylue COCTaBAAEeT ro-
Obl W OecATKW NeT, a B BOAHOW
cpefle — HecKkoNbKo AHen unn
Hegenb.

1.16. Kpyzosopom eeuwecms
6 npupode

BONPOCDHI:

@ Kak npucnocobneHbl XuBOTHbIE
K XWU3HW B NnecHom coobuiectee?

@ Kakue ponu BbINONHAIOT pacTe-
HWA, XUBOTHbIE, rpubbl 1 BakTepun
B NMPUpPOAHOM coobuiecTse?

@ Y10 NOHMMAIOT NOA KPYroBopo-
TOM Bellects B npupoge? lNoyemy
OH MpowncxoguT?




e

e

Bbl Y3HAETE:

@ O pasnuyHbIX TMNax OTHOWEHWN
MeXay OpraHmaMamMu OfHOro npwu-
poaHore cooblecTsa.

BCNOMHWTE:

@ Kak cBA3aHbl pacTeHus, XUBOT-
Hble, BakTepuu 1 rpubsl B coobuue-
crBe?

B necax cpenHein nonocst Poc-
cuM  obuTaloT necTpble  AaTnbI
TpEx BwWAOB: Bonbllon, cpenHui
U Mansii. OHW HEe KOHKYPUPYIOT
mexay cobow, Tak Kak Bonblion
MECTPLIA AATeN MUWeEeT KOpM Ha
CTBONAx [epeBbes, CpegHun —
Ha TONCTLIX BETBAX, Manbiid — Ha
MONOABIX BETKAX KPOHBI.

‘&uon BHOJIOTMYECKHE
' HCCJENOBAHHSA

Y6egutech, 4TO HEKOTOpble
pacTeHus BbIAensAOT BeLecTsa,
yrHeTalowme pacTeHusi-KOHKY-
PeHTbI.

«MMOMOLHWK»

W Bosbmute pgBa 6Gykera. OpuH
M3  TIONbMNAHOB (MW CYPEeHM,
po3), BO BTOPOM K TiONbMaHam
nobaBbTe HAPLMCChI.

) NocTaBbTe MX OAHOBPEMEHHO B
BOAY.

W Mposeaute HabnogeHus B Te-
YeHue HeCcKONbKUX AHe U Bblfc-
HUTe, B kakom bykete ugeTsl By-
Oyt yeagate BeicTpee.

) ObbscHUTe Habniogaemoe #AB-
nexHue.

RN RRRRRRRRRRRRRNRRRRRE
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OTHOLUEHMA OPrAHMIMOB

B COOBLUECTBE

B npupoarom coobuectse OpraHm3Mbl pasHbIX BWUAOB
BCTYMNAIOT B Camble PasnunyHbie B3aMMOAEUCTBUS APYr C
apyrom. bnaronaps 3TOMYy ecTecTBeHHble coobuiecTBa
ONUTENbHO U YCTOMHMMBO CYLLIECTBYIOT.

LRI e =V El B mecy mam Ha ayry 6Goias-

e cBeTa I[MOJYYAIOT Te pacTeHus, KoTopsie Boime. Crpe-
MfACh K CBETY, PacTeHHMs Kak Obl BCTymaiT APYL € APY-
roM B COPEBHOBAHWE: KTO ObICTDEE BBHIPACTET M OKAMKETCS

B YCJOBHAX JIYUIIEro ocBeleHus. JKuBor-
Hble COPEeBHVIOTCHA 3a OJWH BHJ WU,
ybexxniia, mecra obumramma. Taxkoii Tun
OTHOINEHWI, TIPA KOTOPOM OPraHMU3MbI CO-
PeBHYIOTCA 3a o0JaflaHue OSHUMH ¥ TeMH
JKe pecypcaMH, Has3bIBAIOT KOHKYPEHIIHei.
O6BIYHO KOHKYPEHTHBLIE OTHOIIEHUS BO3-
HUKAT MeXAY OpraHu3MaMu OJHOTO BH-
Aa, od0UTANIMMH HAa OJHOW TEePPUTOPHH
M BeAYIIUMM CXOOHBIA 00pas :KH3HH, Ha-
IpUMep MeKJy COCHaMM B COCHOBOM JieCy.
B pesyibTaTe KOHKYPEHIIMH COCHBI PasJiu-
JapTcd II0 BBICOTE M TOJIOHHE CTBOJIA.

KoHkypupoOBaTh MOTYT M pasHbIe BHJBI OPraHu3MoB. Tax,
Ha TOJIAX MEXJIY COPHBIMH ¥ KYJBTYPHBIMHA PACTEHUAMU
NPOUCXOJAUT KOHKYPEHIIHs 3a CBeT, BJjary u MHHepaJb-
HBIe BellecTBa. BpInanbiBasg COPHBIE PACTEHHS, YEJIOBEK
HOMOTAaeT KYJbTYPHBIM DACTEHHUAM OJep)KUBATHL H0oDeAy B
KOHKYpeHIuu. EciM moass ¥ Oropoiabl HE IPOMAIbIBATh,
OHHM 3apacTaiT, U yporkau pPe3KO IIajaioT.

UMEIIIUMHA Pa3HYI BBICOTY. Bojlee KpPYIHBIE JKHBOT-
HBle IIATAIOTCA BBICOKMMH TpaBaMH, JKHBOTHBIE CpeJ-
Hell BeJIWUYWHBI II0EJAI0T HeBLICOKHE PACTEHUs, MEJIKHe
pPacTUTENbHOAHBIE XHUBOTHBIE HIIYT KOPM Y CAMOW

3eMJIH.

HM3bexaTh KOHKYPEHIMM MHOIOUYMCJIEH-
HBIM KOIBITHBIM XHUBOTHBIM a(hpUKAHCKUX
caBaHH NOMOraeT NHUTAHWE PacTeHHUAMH,

coob1ecTse.

KoHKypeHTHBIE OTHOUIEHUS OIPENeJAT BUIOBOMH
cocrae coobimecrBa. Ecim opranmmsambl Moryt msbexars
KOHKYPEHIIUHA, TO OHH ODMTAIOT COBMEeCTHO. BUIbI pacTe-
HUW WM JKHBOTHBIX, KOTOpPble KOHKYPUPYIOT 3a OAHH U
Te K€ pecypchl, He MOTYT COBMECTHO OOHUTaTh B OJHOM

http://vk.com/school_ipad
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EHV . OcTpele 3arayrbie
KJIOB U KOI'TH, OTJHYHOE SDEHHE A CTPEeMUTEIbHBIN
NOJET IIOMOraloT XHUIMHOH INTHIE CXBATHTHL CBOIO
KeprBy (moaéBKy, pei0Oy, Menkyio nruny). Korrm,
KJIBIKK, & TaKKe CIIOCOOHOCTH K OblcTpoMy Oery —
ATUMH cpeacTBAMH 00J1alal0T JbBbI, TUI'DPBI, BOJKHU
A Apyrue XWIMHBIE 3Bepu. JAlepTBel 006J1aJ1a10T OT-
POMHBIM 3aIIaCOM HPHUCIOCOOJIEHN, MO3BOJIAIOIIAX
UM yoOepedbcs OT XHNIHUKOB: 3aMIlbl HNyTAOT Clie-
ABbl, YTKH 3aTaWBalOTCA Cpeld BOJHON pacTUTeNb-
HOCTH, MHOTHE 3MeM W SIMepPUIlbl IIHUIIAT, pasjyBa-

I0TCA W NPUHUMAIOT ycTpamarlnue mosbl. Takum
obpazoM, y XMIIHMKOB W JKepTB (OpPMHUPYIOTCHA B3aUM-
HbIe TPUCTOCOOJIeHNA, KOTOpPhIe MOAIEePKUBAIOT He00X0-
JAUMOEe COOOIIeCTBY paBHOBECHE YHCIEHHOCTH OpPraHHu3-
MOB 00OMX BHIOB.

JLLIEF _ : : il  ITapaduThkl HUCHOJL3VIOT
,upyrou oprannam Kak cpe,ny obHUTAaHUS B TedeHHe IJIu-
TeJIbHOTO BpeMeHH. OHM TPUHOCAT BpeJ OPraHU3MY XO-
3AauHAa, ocnabnasa ero. WUHorma napasuruuyeckue OakTte-
puH, rpudbl, XUBOTHBIE TPHUBOAAT OPraHU3M XO03AWHA K
rubenu. B aToM ciaydae BMecTe ¢ XO3AWHOM morubaer u
cam mapasur. Takum o0pasoM, OTHOIIEHUS MapasUT—XO-
3UH PEryJHpPYIOT YHUCJIEHHOCTH BHIOB B COODIIIECTBE.

. DBbIT ibIE OT ;0 B mpomecce mIUTENBHO-
ro cymeCTBOBaHHﬁ B O,IIHOM cooﬁmec'rBe CKJIaJBIBAIOTCS
TAK¥e U B3aHMOBBITOJHBIE OTHOIIEHWA. OHH BO3HHEKA-
0T MEXXJAY PacTeHUMAMH H JXMBOTHBIMHM, PACTEHHAMH H
rpubaMu, pPacTeHUAMH, KUBOTHBIMH M MHKPOODPIaHU3-
MaM#u.

\(\ Ha miepcTy JIeHHWBIIA MOI'YT CEJIUTHCA He-
_/__,J

KOTOpBbIe BHIBI 3€JEHBIX BomopocJeit. Bo-

JIOPOCJIA HCIIOJIB3YVIOT IMIEPCTh JTOT0 KHU-
BOTHOI'O KaK cpeAy oO0uTaHWA. A IIepcTh JeHUBIA,
foiaromapsi BOZOPOCASAM, HpUoOpeTaeT 3eJeHOBATYIO
OKpPAacKy, M CPeI¥ JIACTBHI OH CTAHOBHUTCH He3aMETHBIM
Ui XUIOIHUKOB.

B3anMOBBITOIHBIE OTHOIIEHUSA CKJIAJLIBAIOTCH U MEMK-
Iy KHUBOTHBIMH PAa3HBIX BHI0B. Hampumep, OVHBOJIOBBIX
CKBOPIIOB MOXKHO uacTo HabamogaTh CHAAIIMMH HA CIIH-
HaX KPYIHBIX a)pPUKAHCKMX KONBITHBIX (aHTHUIION, 3e0p).
IITunel KOPMATCA HACEKOMBIMH, HapasUTUPYIOIMIUMH Ha
Tejie 9THUX JKHMBOTHBIX, M TE€M CAMbIM BalIAIAIOT HUX OT
mHOTUX 3aboseBanuii. Kpome TOro, CKBOPI[BI KPHUKaMH
NpeaynpeskKaaoT KOIBITHBIX O NPUOIHIKEHNH XUNIHUKOB.

http://vk.com/school_ipad

1.17. Omnowenus
XUWHUK —HCepmea

WasectHo, yto KyKyllka nogkna-
AbIBaeT CBOW fviLla B rHé3pa apy-
X NTUL. BbinynuBLINCE, NTEHLI
KYKYLUKW BbITaNKMBaIOT U3 THe3aa
ALa U NTeHUOB ATWLbI-X03AMHa.
Tem cambIM KyKkyllka cOKpallaet
YWCNEHHOCT NTUL, BbIKapMNMBa-
IOWMX €€ MTeHLOoB. 370 ABNeHue
NOAYYUNoO HasBaHWe rHe3noBoro
napasutuama.

BONPOCKEI N SALAHWA:

@ lpu Kakux yCnoBUAX BOIHWKEIOT
KOHKYpPEeHTHble OTHOLUEHUA MeXAy
opraHmsmMamm?

@ Kak npucnocobneHbl XULWHUKW 1
XepTBbl K COBMECTHOMY OBWTaHWIO
B MPUPOHOM coobuiecTse?

@ Hazosute nocnencTBusi OTHOLLE-
HWIA NapasuT—XO03AWH NS NPUPOL-
HOro coobluecrsa.

@ [Npuseante NpUMepsbl B3auUMOBbI-
FOAHbIX OTHOLIEHWW Mexay pacTe-
HWUAMKW 1 XKMBOTHBIMMA.




MHINERH EdTEPE YR EHE

http: / /ru.wikipediaorg — oH-
nanH-3HUMKNoneans.

http:/ /www.gwij99.chat.ru —

otoranepesi, NOCBAWEHHAS XU~
BOTHbIM.

P

7

—

W HuBpix opranmsmMoB 00BeAMHSIOT B mapcersa: Pacre-
HudA, sKuBorHbie, 'pubslr, Bakrepuu. B kaskgom mapcrse
HabJIIogaeTcs OrpoMHOe padHooOpasue opranmuamos. IloaTo-
My mapcrBo PacreHus JAesAaT Ha OTHeNbI, a maperso JHu-
BOTHBIE — Ha THUIIBI.

w Bece »KuBBIe OPraHM3Mbl IIPUCIOCOOJEHBl K OIIpe/IeéH-
HOW cpejie "KU3HHW: HABEMHO-BO3AVIIIHONW, BOJAHOMR, IIOYBEH-
HOU, opranmsMeHHOUW. OHHM HoABepraiwTcAd BO3AEHCTBHUIO
9KOJIOPMYECKHUX (DAKTOPOB KUBOM M HEIXKHUBOU IPUPOJIBI.

o Pacrenus mpoms3BOAAT OpraHMYecKHe BelecTsa. JHu-
BOTHBIE WX IIOTPEOJIAIOT B IpPOHecce NUTaHWA. BakTtepun
U rpubbl pasjgaraT OPraHWYECKHe OCTATKU PACTEHUN U
KuUBOTHBEIX. Ob6pasywimuecs MUHepaJlbHBLIE BellecTBa
BHOBB MCIIOJIB3YIOTCSA PACTEHUAMHM [IJIA CO3MAaHUSA OPraHu-
JeCKHUX BellecTB. B pesyibraTe obecrnieunBaerTcsia KPYTroBoO-
POT BellleCTB W HEIPEepPhIBHOCTHL KM3HM B Omochepe.

o JHuBble opraHu3Mbl B IIPUPOJE KHUBYT COBMECTHO, 00-
pasysa coobmiecTBa. B coobmiecTBe, KaKk W B OTOE/ILHOM
opraHu3Me, BCe KOMIIOHEHTHI B3aWMOCBS3AaHBI, €CJIM HAa-
pylIiaeTrcs OAHO 3BEHO, TO 3TO CKas3blBaeTcsA Ha YKHU3HHU
BCEro coolImecTsa.

KHAN'd M JXYPHARNDbI:

h Bepouuyruit B.B. Ilogsepkainse, win TanHCTBEHHBIA MHD

Bomoéma / B.B. Bepbunkwuii. — M.: Ipoda, 2002. —
10,

S Junukgonenua aas gerein. T. 2. Buomorus / mox pej.

C.T. UcmammoBa. — M.: Asanra+, 1996. — 704 c.

BONPOCHI ANIA OBCYIKAEHNA:

@ Kak nokasaTb B3aMMHOE BAWSAHWE COCEH B COCHOBOM fe-
cy, aybos B aybpase?

@ ObbscHUTe, NoYeMy kKmcnuua, obuTalollas B TPaBAHMUCTOM
Apyce enoBoro neca, He Moxet obuTatb Ha nyrax.

@ [Mo4yemy KynbTypHbIe pacTeHus NPOUrPLIBaIOT B KOHKYpPEeH-
LMW1 € COpHbIMU?

@ B Kakmx cnydasx 4enosBek BAWAET Ha KOHKYPEHUMIO MeX-
Ly pacreHuamn?

http://vk.com/school_ipad



rJIABA 1

CTPOEHME KJIETKM

CAMOE... CAMOE...

) Camble ManeHbKue opraHuaMbl —
Baktepun. VX Teno coctout 13 of-
HOW KNeTKW, He MMeloLlen BaxHeun-
LEro KOMMOHEHTa — OhOopMNeHHO- &

ro sapa. v
) Camoe bonbwoe 4ucno agep (go W

30) umeloT knetku rpubos. %

) CaMble ApeBHWe pacTeHusa — ogd-
HOKNEeTOYHbIE BOLOPOCAM, a Camble
OPEBHWE XMBOTHbIE — MPOCTENLIME.
OHW obuTaloT Ha 3emne yxe He- |~
CKONbKO MWNNWapaoB NeT. 3

) Camble NPOCTO YCTPOEHHbIE MHO-
FOKNETOYHbIE XMBOTHbIE — TyOKM W
KMLIEYHONONOCTHLIE. OHU HEMOABUX-
Hbl 1 HE UMEIOT TKaHeW W OpraHoB.




Bbl Y3HAETE:

@ Y10 BCE XMBble OpraHW3Mbl CO-
CTOST W3 KITEeTOK.

@ WmMeHa y4eHbiX, BHECWWX BKAafg
B U3y4eHUe KIEeTOMHOro CTpOeHus
OpraHv3MoB,

BCNONMHMTE:

@ Kakve ysenuuutensHblie npubo-
pbl Mcnonb3yloT buonori?

1635-1703
AHITUACKMIA eCTecTBOUCTIbITaTE b,
Pa3HOCTOPOHHMWIA YYEHBIA U 3KCMe-
pUYMEHTATOP, apxuTekTop. Yny4-
Wun 1 M306pen MHorve npubopsl.
YCoBEpLEHCTBOBaN MUWKPOCKOM,
YCTaHOBMN KIIETOYHOE CTpoeHue

TKaHeW, BBEN TEPMUH «KneTKa.
N

Knetku 6biBaior pasHbix pasme-
pos. Hanbonee KpynHble Knetku,
HanpyMep MSKOTM noMuAaopa,
MOXHO YBWAETb HEBOOPYKEHHbIM
rnasom. Camble Mefkue Knetku y
OakTepuin. Menb4anwias M3 HUx
“MeeT pa3mep B OAHY OeCATUTbI-
CAYHYIO Jono caHtumetpa. bosb-
LWWHCTBO KNETOK PacTeHuin 1 Xu-
BOTHbIX BENWYMHOW B AECATbIE U
coTble JOonv MUAnMMeTpa.

http://vk.com/school_ipad

PA3ZBUTMUE 3HAHMA
O KJIETOYMHONM CTPOEHMM
OPrAHM3MOB

CTpoeHme XWMBbIX OPraHM3MOB AaBHO WHTEPECOBano y4é-
HbIX, HO HEBOOPY>XEHHbIM 1a30M MHOroe HEeBO3MOXHO
yBugeTb. [103TOMy AeTanbHO M3y4aTb CTPOEHUE >KMBbIX
OpPraHuU3MoOB Y4€Hble-b1onorn cMornM TONbKO nocne
n3obpeteHns ysenuyuTenbHbIX NPUOOPOB.

WUCTOPUA WM3YHEHWA KJIETOMHOIro CTPOEHWS OPrAHWU3MIOB

HexkoTopsle MelKHe 4YepThl BHEIIHEI'0 CTPOEHUS pacTe-
HUAW ¥ ’KHBOTHBIX MOXXHO PACCMOTPETH C IIOMOINBIO Pyd-
HO# aynel. OAHAKO AeTa/JIbHO M3Y4YUTH BHYTPEHHEE CTPO-
€HHe KHBBIX OPraHM3MOB BO3MOXKHO TOJBKO C IIOMOIILIO
MHKPOCKONAa (rped. micros — MaJiblii W Scope — pac-
CcMaTpPUBAIO).

ITepBBIii MHKPOCKOII OBLI CO3JaH TOJUIAHACKHMH MAac-
TepaMu emié B cepeaune 16-ro Bexka. A B 1665 roay anr-
JUHUCKHH ecTecTBoMcubITaTen b Pobepr 'vK mcmoabsoBa
yixe Oojiee coBepilleHHBINH MUKpocKol. C ero momMomeio OH
paccMOTpesI TOHKHN cpe3 pPacTHUTEJNLHOM NMpoOKM. ¥YYEHBIH
o0HAPY’KHJI, YTO IMPOOKAa COCTOUT U3 KPOIIEYHBIX AYUEeK,
IIOTHO IpWjerammux apyr K apyry. OH HasBanx ux mo-
naretan cellula — wnerka. 9To ObLIN HMEepPBBLIE KIETKH, KO-
TOpPBIE YBUAEI uesjioBeK. Tak B HAYKY BOIILJIO HOBOE IOHS-
THE — KJeTKa.

2.1. Muxpockon
Pob6epma I'yra

2.2. Cpes npoOru,
Hapucosanublit I'yrxom

MugKpocKOon moO3BOJIMJI HE TOJBKO 0OJbIIe Y3HATH O
KJIETOYHOM CTPOEHHH PACTeHWII W »KHBOTHBIX, HO H YBU-
JeTh MUP MHKDPOCKOIHYECKHX OpPraHu3MOB. Brepsble Ha-
OirI0iayI He pasiIHYMMBIE YEJOBEYECKHM TIJIa30M CyIIecTBa
roJulaEAcKMi Hatypaaucr AntoHu BaH JleBenryk (1675).

- On uz0o6pén Mukpockomn ¢ ysenumuenuem B 270 pas.
“hitp://vk.com/school_ipad




ITocTemeHHO 3HAHHWA O CTPOEHMM KJIETKHM pAaCIIApIA-
auck. CTajio U3BECTHO, YTO KJETKH — 3TO He IyCThie
adeiiku. OHM 3aNOJIHEHBI MOJVXKHUIKUM BA3KHM Ccofep-
JMUMBIM. B 1eHTpe KIeTKM pacroJaraercsa ajapo. Bmep-
Bble OTKDBLI M OIHCAJN AAPO aHrIHMCKHE OoraHuxk Po-
6epr Bpoyn (1831). 3arem O6b1IM OTKPBITH Apyrue
KJeTOYHBIEe CTPYKTYPHI. TpymaMu y4éHBIX pasHBIX CTPaH
YCTAHOBJIEHO, UTO €CTh OPraHW3MBbl, COCTOAIIHE TOJbLKO
13 ONHOM KJIETKH. MHOTOKJIeTOYHBIEe OPraHu3MBI IIOCTPO-
€Hbl W3 OTPOMHOrO 4UHcJa KJeTok. Takum oGpasom, ObI-
JIO ZOKA38HO, YTO BCE KUBOE MMEeT KJIEeTOYHOEe CTPpOeHHe.

K cepegune 19-ro croseruss HAKO-
NIUJIOCH JOCTATOYHO 3HAHHU O KJIETKE M KJIEeTOYHOM CTPO-
eHMH paCTeHHIl M JKHUBOTHBIX. HeMemKwe mMcciexoBaTesn
Maruac Ilneiimen u Teomop IlIBarH 0600mimaM 3HAHHUA O
KJIeTKe W CO3JalH KJIeTOUYHYI Teopuio (1838).

. OcHOBHEIE MOJIOMKEHUS KJIETOUYHON TeoOpHuH:
) ‘_I) ® BCe XHBbIe OPraHM3MBbI COCTOAT M3 KJIe-
\ TOK]

® KJIETKH PAa3HBIX OPraHM3MOB CXOJHBI II0 CTPOEHHID K
COCTaBY BeIllecCTB;

® B KJEeTKe INPOHCXOoAAT BCe IIpPOIleccCHI, CBOMCTBEHHEIE
JHHUBOMY OpraHMsMy: nmUTaHHe, AblXaHHWe, BBIJEJEeHHE.

Coycera 20 nmer kinerouHasi Teopus ObLIa JOIOJHEHA
BAKHBIM HoJIoKeHHeM: «Kakmasa KiIerka — OT KJIeTKH»,
TO €CTh HOBBI€ KJIETKH 00pasyioTca B pe3yabTaTe [aejie-
HUA MATEPUHCKOH KJIETKH.

B HacrodAmee BpeMs YCTAHOBJIEHO, YTO KJETKA — JTO
HauMeHbINAA EeOWHUIA CTPOEHUS KHMBOTO OPraHH3Ma.
Kaerka mmeer oueHb CJI0XKHOe cTpoeHue. Bce eé uwacru
TeCHO B3aMMOCBs3aHBI M CJaKeHHO paborarr. B mMHOro-
KJIEeTOYHOM OPraHHU3Me CXOJHBIe TI0 CTPOEHHUI KJIeTKH
o0beguHATCH W 00pasyoT TKAHH.
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2.3. Knemru:
a) neuenu;

0) maxomu apoysa;
8) moanodozo aucma

ulneﬁneu MaTtunac
1804-1881
Hemeuknin BoTaHuk, ero Tpyas
L | Cbirpanu BaXxKHylo ponb B8 060CHO-
Eaz-wm K/ETO4HOW TEOPUM.

LL'BaHH Teopop
1810-1882

Hemeuxunin 30010r, OCHOBOMO-

EO)KHVIK KNeTo4YHOM Teopuu.

J

BOMPOCHI U 3AJAHMA:

@ Korga u kem O6bina oTkpbITa
Knetka?

@ C nomoulblo Kakux npubopos
MOXHO PacCMOTPeTb KIeTKy?

© Ha3o0BUTe OCHOBHbIE MOMOXEHWUS
KJIETOYHOW TEOpuN.




Bbl YVIHAETE:

@ Kak ycTpoeHbl nyna U MUKpO-
ckon.

@ Kak nonb3oBaTbCA MWUKPOCKOMOM
1 MPUroTOBUTL MUKpoNpenapar.

BCNOMHMWTE:

@ Kakue ysenuuutencHble npubo-
pbl BaM U3BECTHLI U C KaKoW Lenbio
WX UCMONb3yIoT? 2

@ Kakue y4eHole elwé B 17-m seke

BHECNWM BKNag B coeeﬁmeH&raoea-
Hue MMKpOCKOI‘Ia"f' A | U
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2.4. Yeeﬁuwm mme
npuﬁopw“" ap W

a) thﬂrm. ayna;
0) pyi@a‘a ayna;

8) C8eMOBOIL MUKPOCKON

Tybyc

BuHTbI
HaCTPOWKK
Litatne
OBbLekTMBbI

MpeameTHbIN
CTONUK

3epkano

OcHoBaHwe

PABOTA C Nynom
M NMIMKPOCKOMNOM

.nyrla N MUKPOCKON CNY>XaT OCHOBHBbIMW yBENUYUTENbHbI-
MU NpubopamMu, KOTopble UCMONL3YIOT AN HayYHbIX UCCe-
AoBaHuA. OHW NO3BONAIOT YBUAETL NOBEPXHOCTHOE CTpoe-
HUE XWBLIX OPraHW3MOB W 3arnsaHyTb BHYTPb WX KNETOK.

CaMblii IPOCTOM YBEJIWYHUTEIbHBIN
npubop — ayna. I'maBHas eé yacTh — BBINYKJIOE YBEJIH-
YATEJIbHOE CTEeKJIO — JIMH3a, BCTABIEHHAas B OIPAaBY.
Jlyner gaiot yBenmdenue oT 2 no 10 u mayke mo 25 pas.
OpEuM M3 HUX HMeT Py4YKy (pydHas Jyma), Apyrue sa-
KpeIlJIeHbl B CHelHWa/JIbHOM INTAaTHBe (IITaTHBHAA JIyIa).
PyuHOl Jnymol MOYKHO IIOJB30BATHCH HE TOJBKO B j1abo-
paTopuy, HO ¥ BO BpeMsa HabmiogeHuit B nmpupoge. Ilra-
THBHASA JIyIa MMeeT CTOJUK M VKPEIUIEHHOe IOk HHUM 3ep-
Kajyio. PacemarpuBaeMslil 00BbEeKT KJIaAyT HA CTOJNHUK

¥ HaIIPaBJIAIOIOT HA HEro CBET C IIOMOIIBIO 3epKaJa.

Mukpockon —
CHOXKHBIN npubop, HaIIUN yBeJIWdYEeHHE B [ECATKH,
COTHH ¥ Ja’ke ThIcAYM pas3. B miKose 0OBIYHO TOJBL3Y-
IOTCS CBETOBBIM MHKpocKonoM. OH COCTOHT M3 3PHUTEJb-
HO# TpyOnI (TyOyca), mITaTHBa CO CTOJHMKOM H 3epKala.
3purensHaa Tpyba HMMeeT YBEJIHYUTEIbLHBIE CTEKJAa:
HUKHHEe cobpaHbl B O0BeKTHBE, BEePXHME — B OKYyJIApe
(nmart. okulus — rnas). Urobsl y3HaTH yBEeJHUEHHE MUK-
POCKOIIa, HAAO IEePEeMHOMKHUTHL HU(MPHLI, YKasaHHBLIE OKOJIO
cTéroy obbeKTHBa U OKyiadpa (Hanpumep, 20 x 7 = 140
0O3HaYaeT, 4TO MHUKpockKon ysBeauuupaeT B 140 pas).

Ins paceMoTpeHus o0beKTa O] MUKDPOCKOIIOM I'OTO-
BAT MHKponpemnapar. MuxkponpenapaTrT pasMelIalOT Ha
IIpeaMeTHOM CTOJIMKe. B oTBepcTHe CTONMKA W 3PUTENb-
HyI0 TpyOy HAIpaBJIAIOT CBETOBLIE JYYHU C IIOMOIILIO 3€p-
Kana. Brarogapsa 9ToMy IpemapaT OCBEIaeTcda M ero mue-
TaJHX XOPOIIO IPOCMAaTPUBAIOTCAH.

BuHTBE mTaTMBa MHKPOCKOIIA IpegHAa3HAYEeHBI IJIs
MEeXaHMYEeCKOTro MPUOIMIKEeHUA WIW VIAJeHUA 3PHUTEIbHON
TPpyOBI C JIHMH3aMK OTHOCHUTEJNLHO MIPEeAMETHOI'O CTOJIMKA.
9TO ITO3BOJIAET YCTAHOBUTL TAKOE PACCTOSHUE [0
riaas, Ipy¥ KOTOPOM IIpenapaTr BHIEH YETKO.

3TAmMbI PABOTbI C MUKPOCKOMOM

1. ITocTaBUTE MHKPOCKOII PYYKO#l IITATHBA U OKYJIA-
pomM K ce0e, a 3epKaJIOM K MCTOYHHKY CBeTa. ¥ CTaHOBHUTH
3epKajio TaK, 4TOOBI B IOJie 3peHHdA OBLI XOPOINO BHUAEH
OCBEINEHHBIH KPYr (CMOTPETh B OKYJIAP HAJO OJHUM IJia-
80M, He 3aKpbIBas APYIOH).

http://vk.com/school_ipad
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COCTAB M CTPOEHME

Bbl YIHAETE: KJIETOK

@ Kakuve seulectBa BXOAAT B COCTaB

KNETOK BCEX XKWMBbIX OPraHv3MoB. BCE XKWBble OpraHU3ambl COCTOAT U3 KJTETOK. Knetkn Hak-

@ Kakosbl 0bluve 4epTbl CTPOEHUA Tepuii, rpnboB, pacTEHUA WU XUBOTHBIX Pa3nM4aloTca.

BCEX KMETOK. N BCE Xe uMeloTCs npu3Haku, obuime Ons KNeTtok Bcex
OpraHM3mos.

BCNOMHWTE:

B e e B co-

KUE W MUHepanbHble Bellectsa 8 CTaB KJETOK BXOJAT OPraHWMYeCKHMe M HeOpraHmdecKue

nouse? (MuHepanbpHBIE) BemnlecTBa. Oprannyeckue BemecTea obpa-
3YIOTCA B KJIETKaX JXUBBIX opraHmamoB. K HuM orTHOCAT

OenKM, JKHUPBI U yriaeBoabl. HeopraHwdecKHe BellecTBa
IIMPOKO pAacIpoCTpPaHEeHBI B HexuBoil mpupoze. Camoe

BelecTBa KneTku =
v - paclIpocTpaHEHHOE HeOpPraHWYecKoe BeIIecTBO — BOJA.
j OpraHmyeckune j HeopraHmuyeckme OHa HeoOXxoaMMa BCeM KJIeTKAM H COCTABJSET OKOJIO
r" o 6eNKY Y « BOfa ' 70 % ux maccel. Boga — HenocpeICTBEeHHBIH YYaCTHHUK
s YrNeBoabl fe MUHEpanbHbIe MHOTHX IIPOIECCOB HHU3HEeAesATeJIbHOCTH: poCTa, pasMHO-
JKeHHsA, NUTAaHWUs, BhIJEeJIeHUs, IIePeABUIKEeHUA BEIIeCTB B

KJIeTKe M opraHmaMe. B BoJge pacTBOPEHBI MHHE-
pasbHEIE CcOJNM (HanmpuMep, DOBapeHHAA COJIb). i‘@

EEIA Beaxu — cioKHBIe OpraHUYECKHEe COeqUHEeHU .
M3 GesKOB IOCTPOEHBI Teja XHUBLIX opraHuamoB. OHH
V4acTBYIOT BO BCeX IpoIlleccax KH3HemesaTelbHOCTH. Pac-
THUTEJbHBIE OEJIKH UTPaloT OOJBIIYIO POJb B ITUTAHUM KU~
BOTHBIX M YeJIOBeKa. BoJibllle Bcero Takux OeJIKOB coaep-
JKHUTCA B ceMeHax pacreHuil. Cpeam KHUBOTHBIX OeIKOB
BCeM XOpPOIIIO 3HAKOM 0OelloK, cojep:Kalnuiici B KYPHHOM
Aune. B KiaeTKax OZHOro opraHuaMa MoOKeT OBITH He-
CKOJIBKO TBHICAY BHAOB PA3HBIX II0 CTPOEHHIO OEJIKOB.

T'emornobur — 6Genox kpoBu. B ero cocras
BXOJHUT KeJie30, U OH OKpAIluBaeT KPOBb
B KpacHBIX nBer. C moMomIpo remMorsiodu-
Ha OCYIIECTBJIsIeTCA MAOCTABKA KMCJIOPOZa KO BCEM
KJETKaM JKUBOTHBIX M uejoBexka. OH COAEpIKUTCHA B
0COOBIX KJETKaX KPOBH — KPACHBIX KPOBAHBIX TeJb-
nax. B 100 MunnuiauTpax KPOBH YEJIOBEKA CONEPIKUT-
csa 13—16 rpamMmoB remorao0OuHA.

WNurepdepor — 0Oenox, NOMOramliuili OpraHusMy
60pOTECA C PasIMUYHBIMKA BHDPYCHBIMH 3aboJieBAaHUAMH,
B YACTHOCTHU C I'PUIIIIOM.

YriieBoasl HeOOXOMUMEI BCEM XHMBBIM Opra-

HH3MaM KaK MCTOYHHK 3Hepruu. K HUM OTHOCAT IJIIOKO-

2.6. Opzanusm wenosera 3y, caxaposy, KpaxmaJg H Apyrue BellecrBa. B KiayOHAX

na 70% cocmoum u3 600wl ' Kaprodens, maogax 0aHaHa, ceMeHaX MIIeHUIIbl HAaKAaIlIu-
http://vk.com/school_ipad
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BaeTcA KpaxMall. ¥ MHOTHX XHBOTHBIX B II€Y€HH M MBIIII-
IIaxX OTKJIaABLIBAETCA B 3alac YIJIeBOJ TJIMKOIEH.

YriaeBoAbl OPHUAAIOT HIPOYHOCTH HEKOTORBIM YACTAM
OpPraHM3MOB, HaIIpHMepP BXOJAT B COCTaB JAPEBECHHBI pac-
TeHWui. YTIJIeBOJA XHUTHH 00pasyeT HAPYIKHBIA HOKPOB Ha-
CeKOMBIX M paxKooOpasHBIX.

BTNl B kierkax JKHBBIX OPraHU3MOB JKMPBI CIIYXKAT
3allaCHBIM HCTOYHHKOM 3Hepruu u Boabl. OcobeHHO OHH
BasKHBI [Jid MHBOTHBIX, BIIAJAKOIHX B 3MMHIOIO CIOAYKY
(cycnuku) mau obHTaIMUX B OyCcThIHE (BepOaiOabI).
Boasinme samacsl KHpa COAEPIKATCA B CEeMEHax pacre-
HU, HAIPHUMED JbHA.

Kuet-
Ka COCTOMT W3 B3aMMOCBA3aHHBIX dYacTeil, Kakmgas Hu3
KOTOPBIX MMeeT oco0oe CTpOeHHWe W Has3HadYeHUe.

CHapy:ku n00as KJIeTKa IMOKPLITA ILJIa3MAaTHYeCKOH
memOpanoi. ['maBHas pons MeMOpaHBI — 3aliuTa KJIET-
KM OT BHEIIHHX Bo3jeiicTBuii. B memOpane mmMmerorcs
IOpEI, UYepe3 KOTOPhIE COJEpPKUMOe OJHOW KIeTKH CO-
obiaeTcsa ¢ CONEPXUMBIM APYIUX KJIeTOoK. Yepes memo-
paHy BHYTPh KJIETKH OPOXOJAT IIMTATEIbHEBIE BeIlecTBa
U BOJA, 4 U3 Heé yAAJAKTCS NPOAVKTHI KU3HEAEATEIb-
HOCTH.

BHyTpH KJIETKHM HaAXOQUTCA IMTOILIA3Ma — BIA3KOe

IMoNAyXHuIOKOe BellleCTBO, KOTOpoOe IIOCTOAHHO ABHXeTCH.
B muTonnaszmMe mpoTeKalOT pasJUdYHBIE ITPOIlecChl, obeciie-
YHUBAKWIIIHE XXH3HeIeATeJIBbHOCTE KJIEeTHKH. Omna CIIYXHUT
BHYTPeHHeH cpefoii, B KOTOPOH pacnoJaraimoTcs KJIeTOYHbIe
CTPYKTYPHI,
OpraHoOM/IbI.

BHIIIOJIHAIONIAE OHpeJeIéHHble (PYHKIIHHA, —

BaxHeHmnii U caMblii KPYOHBIH KOMIIO-
HeHT KJeTKH — sapo. OHO OBLIO OTKPBITO
IIEPBLIM CPENH KJETOYHBIX CTPYKTYP.

KineTkn He BcexX OpPraHHU3MOB coiep:kaT sapo. Ham-
0oJiee mpocTOe CTPOEHHEe MMEIOT KJIeTKH OaKTepuil — ca-
MBIX APEBHHX OPraHM3MOB Ha 3emJye. B MX muTomiasme
HaXOAUTCH AAEPHOE BEIIeCcTBO, emlé He OQOpPMJIEHHOE B
AApo. ITH OPraHU3MBI HA3BLIBAIOT MOANEPHBIMH (IIpOKAa-
puoramu). Kierku rpubGoB, pacTeHHHA U KHUBOTHBIX CO-
JepiKaT AApO U UMeloT Oosiee ciokHOe crpoeHme. Taxue
OpraHM3MBbl HAa3BIBAIOT sAAepHBIMH (2ykKapuoramu). Ilo
MHEHHIO YYEHBIX, COTHA MUJITHOHOB JIeT Hasal ’KU3Hb Ha
3emye ObLIa MpeACTABIeHA UCKJIIOYUTENBHO 0e3balepHbI-
MM OPraHN3MaMH H JIMIIb 3HAYUTEJHHO I03)Ke BOSHHUKJIN
sA/lepHbIe.

http://vk.com/school_ipad

B knetkax cemsn pactemwin opra-
HWUYeCcKMe BeLLeCTBa HaKannmealoT-
CA B PasfuYHbIX COOTHOLIEHUAX.
Tak, B K/eTkax cemaH KyKypysbl W
pvca MHOro kpaxmana. B knetkax
cemsH haconn 1 Boboe zanacaert-
ca bonblue Benkos. B knetkax ce-
MSH apaxuca M NOACONHEeYHMKa
MHOrQ >KWPOB.

2.7. Cxema cmpoeHUs KIemok:
a) aykapuom;
0) npoxapuom

Anpo Lntonnasma

Mna3martuyeckan
mMembpaHa

flnepHoe
BeLLecTBO

BOMPOCHI N 3AQAHUSA:

© [lpuBeaute nNpuUmMepbl opraHnyec-
KWX W HeopraHwW4yeckux BelecTs
KNEeTKU.

@ lMo4eMy XuBbie OpPraHu3aMbl He
MoryT obxoguteca 6e3 Bogs!?

@ KakoBa ponb 6enkos, yrnesogos
W KUPOB B Knetke?

O Kakue o00wme 4epibl eCTb B
CTPOEHUM KIETOK BCEX >XMBbIX Op-
raHu3mMoB?

@ Yem knetku Gaktepwii oTAMHAIOT-
CA OT KMETOK PAcTeHUA 1 XMUBOTHBIX?




Bbl VIHAETE:

TOYHbIX OPraHU3MOB.
BCNOMHMTE:
npokKapuoTaMu?

poaHoMm coobuiecree?

http://vk.com/school_ipad

@ 06 ocobeHHOCTAX CTpoeHUs W
XKW3HELeATeNbHOCTM CaMblX [peB-
HUX M CaMblX ManeHbKUX OOHOKMNe-

@ Kakve opraHvMambl Ha3blBaloT

@ Kakosa ponb Haktepuid 8 npu-

2.10. Kancyavt 6axmepuanibHblx
« Kaemor (murxpogomozpagus)

http://vk.com/school_ipad

CTPOEHME KJNIETOK
BAKTEPMUM

nepsbie DakTepun nosBMNUCL, BEpOATHO, Donee Tpex c
NONOBUHOW MWINMAPAOB NeT Ha3ag M Ha MNPOTAXEeHUU
noYTM Munnuapga ner 6binv eOUHCTBEHHLIMU XXUBbLIMU
CyuwlecTBaMu Ha Halen nnaHete. B HacTosLiee BpeMs OHU
pacnpocTpaHeHbl NOBCEMECTHO M ONpeaensioT pasnuyHble
npouecchl, NPoMCXoaaLiMe B Npupoae.

VW EIET a7l Bakrepuu — OZHOKJIETOU-

HbIe MUKPOCKOIH4YecKue opranusmbl. OHM pasHOOOpasHbI
o opme: MOryT OBITH B BHJIE IPAMBIX HJIW M3BHUIUCTBIX
najodeK, IIAPUKOB, cnupajeii. [[nuHA TaTOYKOBUIHBIX
O0aKkTepuil COCTABJAET THICAYHBIE JOJXA MHUJIJIHMeTpA.
IMosTomy paske mpu IOMOUIM MHKPOCKOII& OTHEJbHbIe
fakTepum yBUAETH OUYeHB TpyaHO. OgHaAKO XOpOIIO pas-
JUYUMBI HEBOOPYKEHHBIM
IJIa30M KOJOHUU GaKkTepui,
COCTOANIMEe M3 MHOT'MX Thi-
caAu OaxkTepHMaNbHBIX Klle-
TOK. B nabopaTopHEIX yCJIO-
BUAX KOJOHUH 0OaKTepui
BBRIPAIIIMBAIOT HAa CIEI[HAJb-
HBIX Cpeaax, CoAepKallux
HeoOxonuMble nuTarenbHble 2.9. Koaonuu Gaxmepuil
BeIleCTBA.

Baxrepuanbras Kier-
Ka MOKpBITA IjaasMaThyecKoi membpanoit. C BHemIHe#
CTOPOHBI MeMOpaHbl PACIOJIOMKEeHa IJOTHAA KJIeTOYHAN
obomouka. OHa COCTOUT Hu3

LUwntonnasma
IPOYHOr0 BEIeCTBA W BhI-
THOJHACT BALUTHYIO U ONOp- Mem6paHa
HYIO GQYHKIHHA, OpUAAéT
KJeTKe IMOCTOAHHYIO (hopMy. W4 Cnmsucran
Yepesz membpany obecmedm- ) Kancyna

BaeTCA IOCTYILJIEHHWEe IIHTa-
TeJIbHbIX BelleCTB ¥ BBIXO/ B
OKPYIKaINyld Ccpexy IIpo-
IVKTOB oOmeHa. Yacro mmo- A
BEPX KJIETOYHOH ODOJIOYKH y  fgepHoe
baxTepuit BhIpabaTbiBaeTca  BELIECTBO
JONOJHUTENBHEIA 3aIUTHLIA
CJION CIM3U — Kamcyja.
Ha DoBepxHOCTH KJe-
TOYHOHU ODOJIOYUKH HEKOTO-
pBIX DaKTepHUH UMEIOTCH BbI-
POCTBI — [AJIMHHBIE JKIYTHKHA

Kneto4Han
obonoyka  XKrytmku

2.11. CmpoeHue
OarxmepuanbHoil
Kaemxu
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(opuH, nBa u 6GoJee) MU KOPOTKHE TOHKHNE BOPCHHKM.
C ux nomoieio O0aKkTepuy NepeaBUTaIOTCH.

OcHOBHO¥ npH3HaAK OaKTepHaJbLHON Kjer-
KH — OTCYTCTBUE AIpa, OTAENIEHHOTO OT
nuTomIasMel. BMecTo Azpa B meHTpPAIbHOM
YACTH KJIETKH HAXOJHUTCs sIePHOE BeIleCTBO, KOTOpPOoe
BBINIOJIHAET ero (yHKIUHN.

OrcyrcTBue 0OPMIIEHHOTO AApa W APYrHe 0COGeHHO-
CTH CTPOEHHS KJIETKHM — IIPU3HAKH, 0 KOTOPBIM BCEX
0aKTepHil 00BEIUHAIOT B IapcTBo BaxkTepuu.

PACMPOCTPAHEHWE BAKTEPUW M UX POJb B NnPUPOLOE Bak-
TEepUH — caMbie PACIPOCTPAHEHHBIE Ha 3eMJie JKUBBIE Op-
raau3mMbl. OHM OOGMTAIOT MOBCIOAY: B BOJE, BO3AYXe, MTOUBE.

Kaxpnasa OakrepmanbHas KJeTKa OYeHB Maja, HO 00-

mnjee 4yuciao GaKTepwii Ha 3eMJe OrPOMHO. OTO CBA3aHO C ‘ -

BBICOKOM CKODPOCTBIO pPasMHOMEeHHA ﬁaKTepHI’I.

Hexoropsie OaxkTepun npu HeDIaronpusaT-
HBIX YCJIOBUSX 00pasyioT COOPBI — MOKOS-
mipecs KJETKH, IIOKPBITHIE OoJiee IIJIOTHOM
o6osroukoi. Cropbl YCTOWYHBBI K BBICOKUM M HU3KHUM
TeMIlepaTypaM, BBICYIIMBaHuIO, paamanuu. OHU co-
XPaHAIT KUIHECIIOCOOHOCTh B TeUYeHHE MHOTUX JIeT.
Ilonagass B GaronpuATHYIO CpeAy, CIOpPHI JAlOT Hada-
JIO HOBBIM DaKTepHaNbHBIM KJjeTKam. Tak, cropsl Hak-
TePUH CHUOMPCKOM A3BEI COXPAHAIT KH3HECIOCOOHOCTH
B TedeHue 30 Jier ¥ MOT'YT CTATH IPUUYMHON BCIIBIIIIKHA
OIIACHOT0 WH(EeKIUOHHOTo 3aboreBaHUA.

BakTepuu BBITOJIHAIOT B
IIpupoJie caMmble pasnoobpas-
Hble (Qyakoun. OcHOBHAasA
UX PpoOJib paspynieHue
PACTUTENBHBIX U HHUBOTHBIX
OCTATKOB.

Benuka posas bakTepuii B
00pa3oBaHUM TONJIMBHBLIX IIO-
JIEBHBIX MCKOIaeMbIx. M-
JIMOHBI JIeT OHH pasjarajn
OCTATKM MOPCKHMX OpPraHmu3s-
MOB M HA3EMHBIX PACTEeHUWIA.
B pesynprare mMX sKu3Henes-
TeIBHOCTH C(OPMHUDPOBAIUCE
MeCTOPOXAeHus HedTH, IIpu-
POJHOTO Tasa, 3aJIe’KU YIJId.
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2.12. Murpogomozpapusn
noweenHmHou darxmepuu

SRRRER RN RN ERERNE Y

Kynes, xonepy).

MOH BHOJOTHYECKHE
- HCCJIETJOBAHMA

YcraHoBuTe 3HaveHue Kuns-
YeHUa MONoKa.

«[TOMOLLIHUK»

J B pasHble CTakaHbl Hanente
OfAMHAKOBOE KONMWYECTBO ChIPOro
W KMNAYEHOrO MOMOKa.

L lMocTaBbTe MX paaoM B Ténnoe
MECTO W npocneauTe, B Kakom
CTakaHe cKucaHue mosoka npo-
U30MAET BhicTpee.

W Pesynbrat obbsICHUTE.

Ecro 6aktepun, kotopsie npespa-
LaloT MOMIOKO B MPOCTOKBALLY.
[pyre Baktepuu NopTaT MpoayKTh!
nuTauua. bonesxersopHble BGakTe-
pUKM, MONaB B OpraHM3M 4enoBeka,
BbI3bIBAlOT OracHble 3abonesaHva
(ondrepuio, auzentepuio, Tybep-

BONMPOCDHI:

@ Moxem nu Mbl HasblBaTb DakTe-
pPUA KNeTKamu-opraHmnsmamia?

@ Kakoe crpoeHve nmeet baktepu-
anbHasa knetka?

@ KakoBO 3HaueHue baktepuit B
buochepe?




AL &

Bbl Y3HAETE:

@ Y710 0bUWero B CTPOBHUU KNETOK
BCEX 3YKapuoT.

@ Yem paznuyaioTca KIeTkn pacre-
HWR, XWBOTHLIX U rPrBOB.

BCNOMHMTE:

@ B 4EM COCTOMT OCHOBHOE OTNK-
4Yue [OAAEepHbIX OPraHU3MoB OT
AOEPHbIX?

@ Kakosbl 06Uine 4epTbl CTPOEHUS
BCEX KNeTok?

@ Vimeet nv BakTepuanbHas Knetka
MembpaHy?

MOH BHOJIOTHYECKHE
HCCJIENOBAHHA

Y opranusmoB kaxporo Bupa B
anpax KNeTtok CoaepXuTcs onpene-
NEHHOe Yncno xpomocom. Hanpu-
Mep, B KaXA0oW KneTke Yenoeeka
ux 46, ropunnsl — 48, KOPOBbI —
120, KpbikoBHMKA — 16.

YcTtaHOBUTE CXOACTBO M pas-
ANYUA CTPOEHUN KNETOK pac-
TEHUI, XXUBOTHBIX U rpuboB.

«[MOMOLLUHWK»

2 Hampgute obuwwme
CTPOEHWW KNETOK.

& Onpegenvte NpusHaku pasnu-
YA

— yCTaHoBWUTE Hanu4ue kre-
TOYHOW oBonoYku, nnactuag, Ba-
Kyonei;

— BbIACHWTE COCTaB KNeTo4HOW
obono4yku, 3anacHbix NUTaTeNb-
HbIX BeLLecTs.

YyepTbl B
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CTPOEHME KJIETOK
PACTEHMM, X KXNBOTHDLIX
N rPMLOB. BUPYCbI

Cpe,u,m PacTeHUIA, XUBOTHbIX M IPUOOB BCTPEYAOTCA Of-
HOKNETOYHbIe OpraHn3Mbl, HO BOMBLUMHCTBO U3 HUX — MHO-
rOKNeTo4Hble. Bce Mx KNnetku MMeloT sapa.

OBLUWME YEPTbHI CTPOEHWA SLQEPHBLIX KJETOK CHapysku Bce

AXEepHBIEe KJETKU IOKPBITEI TOHUaWmmen meMOpaHOi, KO-
TOpas 3alUINaeT BHYTPEHHEE COIAEepPIKUMOE KJIETOK, CBI-
3BIBAET WX MEMKIAY co00¥ W ¢ BHEIIHEeH cpejou.
Basxkuelinuii KOMIOHEHT BCEX KJIETOK PACTEHHWH, JKH-
BOTHBIX B rpuboB — spo. OGBIYHO OHO HAXOJUTCS B IEHT-
pe KJeTKH U COHEepPIHUT OAHO WJIHM HECKOJBKO ANPLIIIEK.
B szgpe uMeOTCs XpOMOCOMBI — CIEUAJIBHBIE TEJIbIla, KO-

ANEERESRRRRRRRRERAR

TOpHIE CTAHOBATCH BUIUMBIMH TOJILKO BO BpeMs JeJleHUus
KjeTkH. B HUX XpaHUTCA HacJeACTBeHHAsd HH(MOpMAIHA.
ObszarenbHas YacTh KJIETOK PACTEHHWH, JKUBOTHBIX H

Q) rpubos — OecnperHas NOJIYKHAKas umuromaasma. Ona

3amIoJIHAET IIPOCTPAHCTBO MeKAY MeMOpaHOHA M APOM.
B muromnasMe HaXOLATCSI OPraHOWABI, BBLINOJIHAIIIHE
pasHble (YHKIOHMH, a TAK)KEe 3amacHble IHTATeJbHLIE Be-
mectBa. OO0IIMe YepThbl B CTPOEHHH SAEPHBIX KJIETOK I'O-
BOPAT O POACTBE W €QUHCTBE HUX MMPOUCXOIKICHUS.

He-
CMOTPA Ha CXOJICTBO, KJETKH pAacTeHHWH, KHUBOTHBIX H
rpuboOB UMEIOT CYIeCTBEeHHbIe PA3IHu4Ynd.

B knerkax pacreHui u rpu0oB IoBepX MeMOpaHBI pac-
MMOJIOYKEHA IUIOTHAS KJeTOodHas 0D0JOYKAa, COCTOAINAs U3
YIJIeBONOB. ¥ PACTeHWU OHA ITOCTPOEHA M3 IIeJLIIOJIO3bI, a
y OospmimHCTBA IpUOOB — M3 XUTHHA. JUHUBOTHAA KJeTKa
WMEeT TOJIbKO KJIeTOUHYI mMemOpany. ILioTHON KiIeTouyHOU

000JIOUKH y HEE HeT.
TOK — HAJW4YWe B IUTOIJIasdMe OCODBIX Op-

' ‘ri ."|
=% raHOM[OB — IUIACTHA. B KJeTKax JHCTbeB

ILJIacTHABl 3esIéHble. B KieTKax APYrHX OPraHOB pac-
TeHHH IJAaCTHUABI MOrYT OBITH OecuBeTHBIMH (Kay0-

OrnuuuTe/bHAA YepTa PACTHUTENBHBIX KJIe-

HU), OpAaHMXEeBBIMH MM KpPacHBIMH (KOPHENJIOJHI,
NJ0ABI). 3eJléHble MJIACTHABI — 3TO0 XJOPOIJIACTHI
(rpeu. chloros — 3enéHBIN).

3eJIEHBIN L(BET XJIOpPOILIacTaM NPHUAAET OUIMEHT XJio-
poduna. C momMompi0 XJIOpO(UIIIA KJIETKU DPACTEHHH
YJIaBIMBAIOT SHEPTHUIO COJHEUHBIX Jiyueil M 00pasyioT op-
raHuYecKue BelecTBa U3 HEeOPraHHUYeCKUX.
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KnetouHas Bakyonu MnacTuabl Anpo  Uwurtonnasma
obono4ka A (xnoponnactst)

BknoyeHus dopo  Uutonnasama  MembparHa — BkuoveHus

I'pubHble KJIETKH, KAK U KJETKH XHUBOTHLIX, He UMe-
0T miactujx. B To ke BpeMsA y HHX €CTh HEKOTOpPLIe
npu3HaKm, cOnusxaoniue ux ¢ KjieTrkamMu pacreHui. Tak,
B IHUTOIJIa3Me TPHOHBIX M PACTUTEJbHBIX KJIETOK MMEIT-
¢ BaAaKyOJM — IIpO3padHble NY3bIPbKHU, 3alOJIHEHHBIE
KJIeTOYHBIM COKOM. SlnepHBble KJIETKH pasjiHdaloTcs
TAK)Ke BKJIIOUYEHWUSAMH — 3allaCHBIMU NUTATEJbHBIMU Be-
mecTBaMu. B KJeTKax pacTeHHMH 3amacaeTcs KpaxMall, B
KJIeTKaX JKUBOTHBIX M I'pubOB — IJIMKOIEeH.

Pasnuume B CTPOEHUM KJIETOK — BajKHBIM NPH3HAK,
110 KOTOPOMY fepHble OPraHU3MEI JIeJAT Ha TPH HAapCcTBa:
Pacrenunsa, usorasie u I'pubsI.

CymiecTBYIOT OPraHU3MbBI, HE HMeEIOIue KJe-
TOYHOI'O CTPOEHHMs. DTO BHPYChI. BUpychl ITapasuTHpy-
0T BHYTPH KJaeTokK. OHHM CHOCOOHBI KUTh M Pa3MHO-
JKaThCA TOJABKO B KJIeTKaX JAPYTHX OpPraHusMoB. BHe
KJIeTKH-X03dMHA BUPYCHl HEe NPOABIAIOT IIPHU3HAKOB
ku3HU. B Hacrosamee Bpemsa uasectHo Gosee 500 Bugos
BUPYCOB V »XUBOTHBIX u Gosiee 300 — y IBEeTKOBBIX pac-
TeHUI, Y UYeJOBeKa BUPYChl BLI3BIBAIOT Takue 3abonesa-
HHUS, KAK TpUNI, KOopb, BerpaHasa ocma, CIIWI. Ecrts
BHUPYCHI, HOpakaioniue KJIeTKH DAKTepuii.

2.14. CmpoeHue HEKOMOPbLX BUPYCOB:
a) supyc CITH]la; 6) daxmepua.ibHblil 8UpYyc
http://vk.com/school_ipad
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KnetoyHass  BxnoueHus
obonouyka

Bakyonwu

LinTonnasma Membpara

2.13. CmpoeHue KIemox:
a) pacmumenbHou;
0) JcusomHuoil; 6) 2pubHOil

B knetodHom coke Bakyonei MHO-
r'mx pacrez—mt?s cofjepxarcd Belle-
CTea, WCrolb3yemble HeNnoBeKOM.
B KopHEennodax CaxapHOW CBEKIIbI
W cepauesuHe crebnen caxapHoro
TPOCTHWKA 3TO Caxapo3a — WMCToY-
HWK Nony4YeHua caxapa. B co4HbIX
nnofax B BonbluMx KonuyecTsax
HaKannMBaeTcs Nioko3a u hpyk-
T03a, a4 B Bakyondax co3peBatoliunx
cemaH — Oonblwoe KOnm4ecTtBo
benkos. :

BONPOCDI:

Q@ Y10 0bLlEro B CTPOEHUW KNETOK
rprBOB 1 KMUBOTHBIX?

@ Yem pactutenbHble KNeTkM OTnun-
YalTCA OT KNeTOK pYyrux 3yKapuor?
Q lMoYemy XnoponnacroB HET B Xu-
BOTHbIX U FPUOHBIX Knetkax?




Bbl Y3HAETE:

@ 3a CYET KakuX NPOoLLeccoB NpPouc-
XOOUT POCT XMBbIX OPraHU3MOB.

@ Kakum obpazom 13 ogHOM mate-
pUHCKOW KneTku obpasyiotca ase
[o4epHue.

BCNOMHMTE:

@ Kaxue Bbl 3Haete MONOXeHud
KIeTo4HON Teopum?

@ YT0 Takoe XpoMocombi?

PacxoxneHue
XPOMOCOM

Anpa [Ba anpa
0bpa3oBaBLLMXCS
KNEeTOK

2.15. Henawuecs kiemiu
(pucynok ¢ murpogomozpaguu )

XpPOMOCOMb

B OfHOM
KieTtke

Henenve knetku npomcxoaut B
TeyeHue 1-2 4acos. lMepuog mex-
Ay OBYMS LeneHMaMW MOXET COo-
craBnaTe Ao 30 4Yacos. B 3710 Bpems
KNeTka He OTAbIXaeT, a roTtoBuTCA
K HOBOMY meneHwio. B Hen obpa-
3yloTca Benku 1 apyrve opraHuyec-
Kue sellectBa. Kpome Xpomocom,
yOBauBalOTCA elWe W HekoTopkle
Opyrve opraHovapbl. 5
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OBPA3OBAHME HOBDIX
KJIETOK

Bce xvisble opranuambl cnocobb pact. PocT opraHms-
MOB — pe3ynbTaT AeneHus knetok. Kaxmaas HoBas Knetka
BO3HMKAET TOMbKO MyTEM [efieHusi paHee CylecTBOBAB-
LWWX KIETOK.

CnosKHBINA TIpollecc, B pe3yJsbTarTe Ko-
TOPOI0 M3 OMHOU MATEPUHCKOHW KJETKH 00pasyiorTcs IBe
AOYepHUe, Ha3bIBAIOT JAeJIEHHEM KJIEeTKH.

BakHyio poJsib Ipu AeIeHUU KJIeTOK HUI'PAIOT XPOMOCO-
MBI, COJlepsKamecd BHYTPU azapa kiaeTku. OHu mepeparor
Hac/Ie[ICTBeHHbIE TIPU3HAKHW OT KJIETKH K KJeTKe u obecre-
YUBAIOT CXOICTBO JOYEPHHUX KIETOK ¢ MAaTepPHUHCKOH.

\m C nmoMOIIBI0 XPOMOCOM HACJIeICTBEHHAA
\ } uH(popMaL A IiepefaéTcs OT poAauTesael K
. moToMCTBY. JlouepHUe KIETKU MMOJYUAoT
IOJIHYIO HACJIEJCTBEHHYIO MH(pOPMAIIUIO, OHU COHEpPIKaT
TO Ke UYUCIO XPOMOCOM, UYTO M MaTepPUHCKad KJeTKa.

Yro6BI YHCJIO XPOMOCOM B JOYEPHHX KJeTKaX OBLIO
TaKHUM jKe, KaK ¥ B MATePHUHCKOH, He3amoJIr0 A0 Hadaja
JesieHus OHM yjBamBamorca. [lociie yaBoeHWa Kaskjgasd
XpoMoOcOMa COCTOMT M3 ABYX ONMHAKOBBEIX dacTeii. 3aTem
obonouka simpa pacnagaercsa (1). Xpomocomsl pacmojsiara-
I0TCA 1O «dKBaTopy» Kiaerku (2). Ha mpoTHBOIONIOMKHBIX
KOHIIaX KJeTKH ofpasyiorca ToHKue HuTH. OHEH npH-
KPelIdgioTcad K YacTAM XpoMmocoM. B pesyibsTaTe COKpa-
IeHUsA HUTEeH YacTH KaKIOol XPOMOCOMEI PacCXOIATCI K
PasHBIM KOHIAM KJETKH W CTAHOBATCHA CAMOCTOATEIbHBI-
Mu xpomocomamu (3).

2.16.
Cmaduu
denenus
KJaemku
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Bokpyr Hux obpasyercsa spepHas obosouxa. Kakoe-
TO BpeMs B ONHOM KJeTKe CYIIeCTBYIOT ABa fAJpa. 3aTeM
B CcpelHel yacTh KJeTKH obpasyercs neperopoaka. Ona
oTHeNIAeT AApa APYT OT Apyra W PaBHOMEPHO IENUT IIH-
TOILIABMY MEKAY MATEPUHCKOW M JOoYepHeH KJIeTKaMM.
Taxum obpasom JesieHUe KJeTKu zaBepiiaercsa (4).

Kasknas us o0pasoBaBIIMXCH KJIETOK COAEPKHUT OAU-
HAKOBOE UHUCJI0 XPOMOCOM. ¥ MHOTOKJETOUYHBIX OPraHu3-
MOE B IIePEeropofkax MeKJy KJeTKaMM OCTalTCA O4YeHb
MeJIKHe OoTBepcTHsa. Buarozaps UM coxXxpaHAeTCA CBA3b
MeKAY IIUTOIIA3MAMU COCEHHUX KJETOK.

IToce Toro Kak AejeHHe 3aBEpPHIMJIOCH, JAOYEepHUE
KJETKH PpacTyT, JAOCTUralOT padMepa MAaTEPUHCKOM KJeT-
KH U OOATH JIeJIATCH.

Momnoable pacTHTEJIbHEIE KIETKH COLEepsKaT
MHOTO BaKyoJiei, AP0 B HHUX PACIOJIOKe-
HO B meHTtpe. Ilo mMepe pocra KJeTKH Ba-
KYOJIY YBeJUUYMBAIOTCA B pasMepax M B CTApoOi KJer-
Ke CJIHBAITCA B OJHY OOJBIIYIO BaKyoab. fapo mpu
9TOM CMeIlaeTcsad K KJIETOYHOH 000JI0YKe.

Crapas KJjeTKa TepdeT CIIOCOOHOCTH

K JeJIeHUI0O ¥ OTMHPAaeT.

OHOKJIETOUHBIE OPraHUu3MBI,
HanpuMep OGaKTepuu, MOT'YT AEJUATHCH KaKIBIA NeHb U
najke KajkJble HECKOJBKO 4YacoB. B pesynbrare meseHUSA
IX YHMCJIEeHHOCTH Bo3pacraer. OHM PacHpOCTPAHAIOTCA IIO
njiaHeTe W HMrpaioT OOJBINYIO POJb B KDPYrOBOPOTE Be-
IIeCTB B IIPUPOJE.

Y MHOTOKJETOYHBIX OPraHM3MOB JeJIeHWe U POCT
KJIeTOK MPUBOAAT K POCTY U Pa3BUTHIO opraHuama. Ho-
BBle KJIETKH HYKHBI AJA5 (POPMHPOBAHUA Pa3jIMYHBIX
CTPYKTYp (KOpHEeH, JIHCTHEB M IIBETKOB y pacTeHHUH;
CKeJjleTa, MBIIINIl, BHYTPEHHUX OPraHOB y JXHUBOTHEIX).
3a cuéT HesleHHS KJETOK IMPOMCXOIHUT TaKyKe BOCCTa-
HOBJIeHVE TOBPEXKAEHHBIX dacTedl Teja (3apacraHue IIO-
pe30B Ha KOpe IepeBbeB, 3a’KHBJIEHHE paH y KHUBOT-
HBIX).

http://vk.com/school_ipad
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BOHbLLIVEH(.TBO KNeToK Oenatca 4e-
pe3 Kakom-TO NPOMEXYTOK BPeEME-
HW. Ho ectb kneTtku, Oensuimecs
MNOCTOAHHO, 3TO KNETKW KOXK 4e-
NOBEKa, KIeTKU BepxyLukn noGera
W KOHYMKA KOPHA Y pacTeHui.
Ectb Kknetku, KoTtopble, ofHaxabl
BO3HWKHYE, bonklie He OEenaTcA.
370, Hanpumep, KNeTkn Kposu —
KpaCHbte KpOBAHbIE Tenbla.

BONMNPOCDHI:

@ Kak npovcxogut geneHue Kiet-
Kin?

© Ecnwn nepep peneHvem B appe
KneTku umenocb 8 XpomocoMm, TO
CKOMbko ux Byner copepxatbca B
aapax obpa3oBaBLUMXCA KNEToK?

Q B 4yem 3aknioyaertcs Buonoruyec-
KO€ 3Ha4YeHWe OeneHns KIeTok?

Q [Moyemy NPOUCXOANT POCT XKNBBIX
OpraHu3Mos?




Bbl Y3HAETE:

HOW KNETKW.
OpraHv3Mbl.
BCNOMHMWTE:

XKUBOTHAA U rpubHasa Knetki?

http://vk.com/school_ipad

@ O pacreHusx, rpuvbax 1 XWBOT-
HbIX, TENO KOTOPbIX COCTOUT W3 Of-

Gl“,n,e obutaiot OOHOKNeTo4Hble

@ Yem pa3nMualoTCs pactutenbHas,

2.17. OdHorxemoyHbLe
godopocau:
a) xaopeana; 6) XJAO0POKOKK

2.19. Pumogmopa: a) nucm,
nopaicénnwvlit pumogmopoil;
6) Humu gumogpmopbt '

" 6 mranax pacmeHuii

Ha nosepxHoctv nbaa, NorpyxeH-
HOrO B BOAY, XMUBYT MHOrOYUCIEH-
Hble OAHOKNIETONHbIE BOAOPOCIH,
MO3TOMY B AHTapKTUKe BCTPEHaIoT-
ca ancbeprn U NbAuHbI 3ENeHbIX,
PO30BbIX U KOPUYHEBbLIX OTTEHKOB.

http://vk.com/school_ipad

OAHOKJNIETO4YHDbIE
OPrAHM3MbI

K onHoknetouHbIM OTHOCAT OpraHuambl, TEo KOTOPbIX
COCTOUT BCEro M3 OAHOWM KNeTku, umelowein aapo. OHK
coyetaloT B cebe CBOWMCTBA KNETKM WM CaMOCTOSTENIbHOIO
opraHumsmMa.

OHOKIIETOUHBIE PACTEHUA
HamnboJee 4acTO BCTPeUaloTes cpeau Bojopocseit. OpHOKIIe-
TOUYHBIE BOIOPOCTH OOMUTAIOT B MPECHLIX BOJOEMAX, MOPAX,
nouBe. IIIMpoKo pacmpocTpaHeHa B TPHPOJE IIADOBUIHAA
OJTHOKJIETOYHAA BOAOpPOCIb xJopessaa. OHa samjuiieHa
ILIOTHOM 0B0JIOUKOM, IOJ KOTOPOW HaxoauTcs mMeMOpaHa.
B murorasme pacrnoJiararTres SApo M OAWH XJIOPOILIACT,
KOTOPBLIN y BOJOpOCJel HA3LIBAIOT xpomatodopom (rped.
chroma — uger, phoros — Hecymuit). B HéM comepKuT-
ca xaopodunn. B xpomarodope moz geiicTBHEM COJHeU-
HOM sHeprum o0OpasyloTcs OpraHWYecKHe BelllecTBa, Kak
U B XJIOPOILIACTAX HA3EMHBIX PACTeHUH.

IToxoska HA XJIOPEJUTYy IIAPOBUAHAA BOJOPOCIHL XJIOPO-
KOKK («3eqéHblil mapuk»). Hexkoropbie BHABI XJIOPOKOKKA
oburaior 1 Ha cyure. UmeHHO
OHM NPHAAIOT CTBOJAM CTa-
PBIX IepeBbeB, IIPOMU3PAacTaIO-
IIIUX BO BJIAYKHBIX YCJIOBHUAX,
3eJIeHOBATHIIl OTTEHOK.

Ectes cpexm oOJHOKIIE-
TOYHBIX BOJOpOCJeil M IIo-
ABIKHBIE (DOPMBI, HAIIpHUMeED
xmamugomonana. Opranom
HepeABUIKEeHUA €M CIIYKaT
JKIYTUKHA — TOHKHE BBIPOC-
Thl IHUTOIIJTA3MEI.

2.18. Cmpoernue
xaamudomonadvt

KryTuku

CBETOYYBCTBU-
TefbHbIN
rnasok

Anpo
Obonoyka

Xpomartodgop

K omHOK/IeTOYHBIM rpubaM OT-
HOCAT MYKOp — 0esIyio NymucTyio mieceHb. Kierka my-
KOpa BBITAHYTA U COCTOMT M3 TOHKHUX OECIIBETHBIX BETBHA-
muxca HATeH. B KieTke HAaXOIWTCS MHOTO $iZieD, BAKYOJIH
¢ KJETOYHBIM COKOM. TOHKHE HUTH MyKOpa HPOHHS3LIBAIOT
xJie0Hble U APYrue NpPOAYKTHI, KOTOPbLIE CIYIKAT MUTATEIb"
HOM Cpefol, TaK KAK COAEPIKaT PasJMuHble OpraHuvYecKue
BelecTBa.

Ilpoparommecss B MaraswHax MAYKH JPOXK-
JKell — 2TO cIpeccOBaHHBLIE OJHOKJIETOUHBIE
rpUOBI ApoXKIKH. [IporkiKeBasd KJIETKA HMe-
eT TUIINYHOE CTPOeHHe I'PUOHON KJIEeTKH.
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OpHoKJIeTOUYHBIH rpub (QuTodTropa MOparKaeT KUBLIE
JUCThSA M KJYOHHM KapTodess, JHUCTbA WU IJIOABI TOMAaTOB.

ITo06HO OAHOKJIETOUHEIM
pacTeHMAM u Tpubam, CYIIECTBYIOT >XHBOTHBIE, ¥ KOTO-
PBIX (l)yHR]IHH omeJjoro opraHd3Ma BBINOJHAET OdHa KJeT-
kKa. 3000ru OOBEAMHMUIM BCEX ONHOKJIETOYHBIX >XHUBOT-

HBIX B Ooabmmyio rpynny — Ilpocrenmmue.
Hecmorpa Ha pasH0006-
pasme opranuaMoB oroii  2-20. Hugysopus mygenrvia:

a) 8HeuwHUlL eud;
6) cmpoenue

Ipynnbkl, B OCHOBE HX CTPO-
€HUS JIeKUT OJ{HA SKUBOT-
Haa kJjeTka. IloCKOIBKY
OHa HEe COJEepPIKUT XJIOpPOo-
I1JIaCTOB, HpocTeldlmue He
criocoOHbl 00pa30BLEIBATE OpP-
raHMYecKWe BeIllecTsa, a
INOTOMY HOTPebJIAT HMX B
TOTOBOM BH]IE. OHH nAaTa-
Iorcss OakTepuAMM, OJHO-
KJIETOYHBIMHU BOJOPOCJISMHA,
KYCOUKaMHN pasjararolqux-
ca opraausmoB. Cpeam HUX
MHOTO BO3OyIHUTENEeHd TAMKE-
JBIX 3a00JIeBAHHMI y JKHBOT-
HBIX W UeJjioBeKa (nuseHTe-
puiinasa améba, aambiauu,
MANAPUHUHBINA TIJIa3MOIUMI).

K nmpocreitmmuM, IIUpPO-

MNuiieBapuTensHas
BaKyo/b

CokpatuTensHas
: BakyoOIlb

MTOMNa3Ma

A0po

Mpocrenwme Hanbonee wmpoko
pacnpocTpaHeHbl B MopsAx W
NpecHbiXx BOAOEMax. Hekotopbie
M3 HWUX WUMEIOT Ha MNOBEePXHOCTU
Tena pakoBWHKM, JOpMa KOTOPbIX
o4eHb pa3HoobpasHa. Heobbi4ai-
HO KpacwBbl Paguonapuv, UMeio-
e BHYTPEHHWUIA TeOMETPUYeCKn t
NpaBwUibHbIN CKEenerT.

finpo

JT1oXXHOHOXKM

KO pacIpocTpaHEHHBIM B

bonblioe aapo

57 J 2.21. Cmpoenue

IpecHBIX BOJOEMAax, OTHO-  Obonouka o ;
cAT ameédy u HHDY30pHIO =

PecHu4ku >
ryensky. Ux Teno cocrouT

U3 IMHUTOIIAa3Mbl B ofHOro (améda) unu aAByx (MH(Dy30pUA
ryenska) auxep. B nuronnazme obpasyiorcda mHIIeBapu-
TeJbHBIE BAKYOJHM, B HHX IIPDOMCXOJHUT INepeBapUBaHHe
muiu. Yepes cOKpATHTENbHBIE BAKYOJM VIAJSAIOTCA M3-
OLITOK BOABI ¥ NIPOAYVKTHI obMeHa. CHapy:Xu Teso NoKphi-
TO MpoHHUILaeMoil 060Jioukoii. Hepes HEE TMOCTYMAT KHC-
JIOPOJ M BOJA, & BBIJENAIOTCA PasjIMYHbIE BEIIecTBa.
Bo/nbmIMHCTBO NPOCTEHIIIUX WMEIOT CHelnaJbHBIE Op-
TAHOMW/BI JABMIKEHHUSA — IKIYTUKH WM PEeCHHMUYKH. Y HH-
tysopum TydenbKu pecHHYKaAMW MOKPBITO BCE TeEN0, UX
HacuuTeIiBaeTcsa g0 10—15 meicAau. [IBuikeHHe aMéeOBI IIPO-
HMCXOAUT HOPH HOMOINH JIOMKHOHOMKEK — BbIIAUHMBA- N
HUI TeJa. G '
Hanuuywne clieffualbHBIX OPraHOUIOB (OPraHOB JIBHIKE-
HHUA, COKPATUTENIbHBIX U NHUINEeBAPUTEJbHBIX BaKyoOJeil)
NIO3BOJIET KJIETKaM IIPOCTEeHMINNX BBIIIOJHATH (DYHKIUU

HHBOTO opraﬂnama.
http://vk.com/school_ipad

amétnbl 00bLKHOBEHHOU

BONPOCHI:

© Yem OTNMYAETCH CTPOeHMe Kne-
TOK OfHOKIETO4HbLIX BOAOPOCNEN OT
CTPOEHUS KNETOK MHOMOKIETOYHbIX
pacreHuin?

© Yem pasnuuaeTca CTpoeHue Knet-
K OOHOKETOYHbIX pacTeHud 1 Xu-
BOTHbIX?

@ Moyemy ogHOKNETOYHbIE rPUDHI
HE COAep:KaT XMoponnacros?
O Kakue pononHuTesbHble OpraHo-

nabl ectb y npocrentumnx? C yem 310
CBA3aHO?




Bbl Y3HAETE:

@ B u4ém ocobeHHOCTH KONOHUanNb-
HbIX OPraHVu3MOB.

@ 06 obwux uveprax CcTpoeHUs
MHOFOKNETOHHbIX pacTeHun, rpubos
W XUBOTHBIX.

BCNOMHMTE:

@ YeMm OAHOKNETOYHbIE pacTeHWs
OTNM4EIOTCA  OT  OAHOKNETOYHbIX
rpvboB M XUBOTHBIX?

KOJIOHMAJIbHDIE
N MHOrNOKJIETOYHDIE
OPrAHM3NbI

B rnpouecce AnuUTenbHOro MCTOPUYeCKoro pasBuUTUA XXK-
BOW npuvpoabl M3 OAHOKIIETOYHbLIX OPraHM3MoB BO3HUKIN
Donee CrNoXHble — KOMIOHManNbHbIE, @ OT HUX — MHOTO-
KJNIeTO4Hble OpraHUu3IMbl.

KOJNIOHWANbHbIE OPTAHU3MbI KononnaisHbie OpraHus-

MBI COCTOSIT W3 OTHEJIbHBIX KJETOK, OO0BbeIWHEHHBLIX HHU-
TAMHM [UTOILIASMEI B OAHO Ienoe. Ec/M B KOJOHHUH HO-
rubaeT HECKOJBKO KJETOK, OHAa BCE PABHO IIPOJOJIIKAEeT
JKHUTh. B 3TOM NpPEeMMYINECTBO KOJOHMH Ilepeli OLHOKJIE-
TOYHBIMHA OPraHW3MaMHU.

2.22. MuozokniemouHbie
eodopocau: a) cnupozupa;
0) namunapus

B npynax BecHON U pAaHHHM JIETOM MOXKHO
VBHAETE BOJBBOKC — KOJOHHIO OJHOKJIE-
TOYHBIX BOzopochaeii. BolbBOKC mMeeT BHJ
HIAPUKA AHaMEeTPOM A0 2 MUJLJIMMETPOB, B KOTOPOM CO-
aepxuTca go 50 ThICAY KIETOK CO KIYTHUKAMN, HAIIPaB-
JeHHBIMH Hapy:Ky. KIeTKH BOJILBOKCA OYEHbL HOXOMKH
Ha KJeTKHM xjaamugomoHanbl. OHHM OendATcda, HO Hocie
JeJIeHHs JOo4YepHHEe KJEeTKH OCTAITCS COeJUHEHHBIMHU
obIIe caMu3bIo.

B orsimymMe OT KOJIOHMH TEeJI0 MHOTOKJETOYHBIX opra-
HH3MOB COCTOUT M3 MHOTHX KJIETOK, D0OJiee TeCHO CBA3aH-
HBIX Mexay coboi.

Haubosiee mpocroe ctpoe-
HHe cpeAy MHOTIOKJIETOUHBIX pacTeHUH y BOJOpPOCIei.
9To TaKk HasbIBaeMble HuU3mHue pacreHus. Macca apko-se-
JIEHOM THHBI, ILIABAIOIIEeH B IPECHBIX BoJoéMax, obpaso-
BaHA HAUTYATON BOLOPOCJILIO cunuporupoii. Huru comporupsr
pauHOM 1o 10 caHTHMETPOB COCTOAT U3 OJHOI'O pAja OnM-
HAKOBBIX KJIETOK ¢ xXpomarodgopaMu B BHUJe CIHUDPATIH.
Kaxpaa kieTka cmocobHa [eJIMThCA, HO IIocJie HeJIeHUd
J0YepHUEe KJIeTKH He PacXoAsaTcsd, a IPOJOJIKAIOT Pa3BH-
BATHLCS BMECTE, COCTABJIAA €IUHBLIA OpPraHusM.

Muorue MOpCKMe BOJOPOCIH IIO0 BHEIIHEMY BHAY Ha-
MOMHWHAIOT Ha3eMHBIe pacTeHus. VX MHOIOKJIeTOUHOE Te-
Jo uMeeT DoJiee CJ0KHOe BHeIlIHEe W BHYTPEHHee CTpoe-
HHE, YeM Y CIIMPOTUpPbI. ¥ OYpPOH BOJOPOCIH JIaMHUHAPUK
OHO TOXO0Ke Ha IMPOAOJroBATHIN JUCT Ha depemike. Ko
OHY JaMHUHAPUA [NPUKPEIIAeTCs ¢ IIOMOI[bI0 0COOBIX BbI-
pocToB. B oTimuyMe OT BOAOPOCJEN BBICIINE DPaCTeHUdA
MMEIOT TKAHW U OpPraHbl.

http://vk.com/school_ipad
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BriTaHYTBIE B IJIMHHEIE BETBSA-
mpecss HHATH KIJEeTKHU rpuboB 0o0pasyooT MHIENHH, WA
rpuOHUIY. Y MHOTOKJETOYHBIX IPUOOB HUTH pas/esieHbl
eperopojKaMy Ha 4YieHMKH. KaKJblii YJIeHUK COOTBET-
CTByeT OAHOU KJeTke. KieTouHble CTEeHKHU HMEIOT OTBEpP-
CTHHA, TAK 4YTO BCe KJETKH B3amMocBsAsaHbl. M3 mioTHOro
CILIETEHHsI HUTEH 00pasyioT-
csa mopoBeie Teya (to, aro B [lnogosoe
ofuxoje HaspIBaloT rpuba- €10
mu). OnsaTa ¥ MMaMIMHBOHBI,
OeJibie rpubbI U MOJOCUHOBH-
KM, KOTOpbIe coDUparoT B Je-
Cy, TOJBKO 4acTh 9TUX TPA- 4 ...,
60B, X IJIOAOBBHIE Teja. MULEenms
Bce MHOroKJeTOYHBIE
rpubbl OUTAIOTCA TOTOBBIMU
OpraHUYecCKHMMH BelllecTBa-
MH, COAEPKallUMHUCa B pac-
TUTEJIBHBIX OCTATKaX, MEpPT-
BOH W JKHBOH japeBecuHe, 2.23. Cmpoenue
[AMEBBIX NPOAYKTAX. MHOZOKJIemOo4YH020 zpuba

T'y6km — MHOTOKJIETOU-
HbI€ JXHMBOTHBIE, UMeloInue Haubojiee NPOCTOE CTPOEHHE.
OHM 00uUTAIOT B TEIJIONW MOPCKOW BOJle W HE IIEpeBUIa-
I0TCHA, TAK KaK NPHKpPeIJIeHBl K KamMeHucromy aHy. Temo
ry0OK COCTOMT BCEro M3 JABYX CJIOEB KJIIETOK.
MHOTOKJIETOUHOE XKMBOTHOE T'HJApa IIPeACTaBJIsAET CO-
00#i aByXcaolHBIA Memouek. OxHako rugpa mmeer 00-
JIee CI0KHOE CTPOEeHHE, YeM
ry6oka. Cpeam e€ KIIeTOK
eCTh MEBIIIIeYHEIe M HepB-
Hele. 'mapa mMoxxeT MenieH-
HO Iepe/iBUrathcda, 3axBa-
TBIBATH MNHIY € IIOMOIILIO
mynajer. JHBOTHBIX, UMe-
IOIMHUX CXOJHOEe C THUAPOH

2.24. Muozorxiemodtbvle
AHCUBOMHBLE:

| a) eybra; 6) zudpa;

8) KpacHbulil Kopann; z) medysa

Kurwe4yHan
NnonocTb

BONMPOCHI 1 SA[AHNA:

BHewHun cnon

CTpPOEeHHe, HAa3bIBAIOT KHIIed- KIeToK @ OBbbsichuTe, B 4€M NpenMyLecT-
HOLOTOGTEEaE: TIoTOetD SE (3kTogepma) Ba KOJIOHWaNbHbLIX OPraHU3MOB B
CPaBHEHUU C OJHOKNETOYHBLIMU.

Tella BBIDOJHAET (PYHKIIHIO
KuIneyHuKa. Iluma B Heé
IMOCTyIlaeT dYepe3 pOTOBOE

BHyTpeHHWIA cnoi
B rhe @ YeM MHOrokneTo4Hble opraHus3-

(BHTOﬂ,EpMa) Mbl OTNIMYAIOTCA OT KOMOHMANbHbIX?

orBepctre. K KHIDeYHOIIO- Mopowea @ Kak )I’(-.;TDOEHbi MHOTOKIETO4YHbIe

JIOCTHBIM OTHOCHT KOpPAaJJio- pacreHua’

BLIX TOJIMIOB, MEAY3. 2.35. Cmposnie © KakoBbl 0COBEHHOCTU CTPOEHUS
I'yOkm m KUIIEYHONOJIO-  npecro600HOIL 2udpbl MHOFOKJIETO4HbIX rprbos?

CTHBIE — HHM3IIHNEe MHOIO- @ KakoBbl MpevMyuIecTsa MHOFo-

KJIETOUHBIE JKUBOTHBIE. Y BBICIIUX 3XUBOTHBIX, KaK U ¥ KIETOYHbIX XMBOTHbIX Nepef of-

BBICIIMX pacTeHWil, CXOAHLIE IO CTPOCHUIO KJIETKH HOK/IETOHbIMM?

06pa3y10T TKaHH, a OHH, B CBOK O4Yepelb, OpPraHbl.
http://vk.com/school_ipad
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w C momoImpi0 MUKPOCKOIIA OBLJIO YCTAHOBJIEHO, YTO BCe
JKHBBIe OPTaHU3MBI COCTOAT U3 KJeTokK. KieTka — enuHU-
a CTPOEHUA U KUIHEeNeATeJIbHOCTH OPraHu3MOB.

W Bee kieTku mMmeroT o0miue 4YepThl CTPOEHUS, CXOAHBIHN
CcOCTAB HEOPTAaHHUYECKHMX M OPraHMYeCKHX BeIecTB.

W B kinerkax OaxTepuil HeT sAApa, OTAEIEHHOTO OT IIHUTO-
miaasmel. KieTKu pacTeHUil, KUBOTHBIX W IpubOB comep-
JKaT SAApPO.

W Knerku pacreHHil MMeOT XJIOPOILJIACThI, B HHUX obpa-
3YIOTCA OpraHudYecKue BelllecTBa. B KieTKax >XWBOTHBIX
U TpubOB XJIOPOILJIACTOB HET, IMO3TOMY OHM MCHOJB3VIOT
OpraHWvYecKHe BellecTBa, CO3JaHHBIE DACTEHMSAMM.

 HoBble KieTKH 00pasyioTcsi B pe3yJbTaTe AeJIeHHA Cy-
LIECTBYIOIIUX KJETOK. Biarogaps WX JeJIeHWI0 IIPOUCXO-
AUT POCT W Pa3BHUTHE OpPraHH3Ma.

o Kiaerku MOTYT OBITH cAaMOCTOSATEIbHBIMU oprasusMaMM.
B Kosm0OHMANBHBIX U MHOTOKJIETOYHBIX OopragsMsMax KJieT-
KH B3aHMMOCBs3aHBI.

KHM'n M XYPHADbI:

s Arxumywrun H.H. Mup xXuBoTHBIX. Becro3BoHOUYHEIE
uckonaemble xuBorabie /| MU.M. Axumymrguma. — M.:
Mgeicas, 1992. — 382 c.

! e KEpwu II. Oxorauku 3a mukpobamvu / I1. ne Kpron. —
M.: Amdopa, 2006. — 368 c¢. — (HoBasa sBpuKa).

BONPOCHI ANIA OBCYXXAEHMA:
@ O 4éMm CBMOETeNbCTBYET CXOACTBO COCTABa WM CTPOEHWS

l HTEP pEcypr' KNEeToK BCeX XWMBbIX OpraHMBMOB?
C
@ Kakue BelllecTBa BCTPEYAIOTCA B KINETKaX XMBbIX OpraHus-
MOB 1 OTCYTCTBYIOT B TeNlaX HEXMBOW MpUpOLabI?

& lMovemy opraHu3mbl pacTyT U pPasMHOXaloTCs?
@ Paspewwte crnop y4eHUKoB. OOWH U3 HWUX YTBEPXOAET, Y4TO

http:/ /naturalscience.ru -—
MHDOPMALIMOHHO-CNPAaBOYHbINA
cant «EctecTBo3HaHme».

http:/ /nanovsem.ru — caut Knetku rpubos Bonblue MOXOXM Ha KNeTKW pacteHun. He
«HaHoTexHONOrMu ans BCex». CNyYanHo rpubbl A0 HEOABHEro BPEeMeHV yHeHble OTHOCMIN
K pacteHuam. [1pyron c4utaer, 4to rpubHasa knetka bamxe K
/_ LS XMBOTHOWM, TaK Kak OHa He COOEPXMUT MaacTu.
i k

—
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FrJAABA 1l

TKAHU XXUBbIX |
OPrAHM3NIOB

CAMOE... CAMOE...

) Caman HeoDxopgumas Ona pacre-
HWWA TKaHb — OTOCUHTE3MPYIOLLAA.
OpraHuyeckne BellecTBa, CO3QaH-
Hble PacTeHUAMM, CNYXaT MCTOYHU-
KOM MWK ONA BCeX OPYruxX XMBbIX [&=
OpraHn3MosB.

) Camasn xapakTepHas Ans XWBOT-
HbIX TKaHb — HepBHas. B opraHu3me
XVMBOTHOIMO HET y4yactka Tena, rae
Obl He BbINo HepPBHbIX OKOHYAHWN.

) Camas TBEpHas W ynpyras TKaHb y
pacTteHum — MexaHuyeckas, a y Xu-
BOTHbIX — KOCTHas. KocTn MHOrmx
3Bepen 1 4YenoBeka BbiAepKWBaOT
Takoe Xe pacTaeHue, Kak 4yryH, a
Nno CONPOTUBIEHWID Ha CXKatue
BABOE MPEeBOCXOAAT FPaHuT.




Bbl YIHAETE:

@ Y70 y MHOrOKNeTO4HbIX OpraHmM3-
MOB KIETKW ODBeMHEHbl B TKaHW.

@ Kak cTpoeHue NoKpoBHbIX TKaHew
CBA3aHO C BbLINONHAEMBIMW UMW
yHKUMAMM.

BCNOMHMTE:

@ Yem OOHOKIIETOYHLIN OpraHusm
OTNW4AETCA OT MHOTOKNETOYHOrO?

@ KakoBbl 0COBEHHOCTW CTPOEHUR
KNeTOK PacTeHUiA U XUBOTHbLIX?

Briepsbie TepmuH «TkaHb» Gbin Uc-
nonb3osad 8 1671 rogy aHrnum-
CKMM ecTecTBoucnbiTateneM He-
emuven [pilo npyu UsydeHUU UM
BHYTPEHHEro CTPOEHWUs PacTeHun.
Mo cnoeam Y4EHOrO, OHO HaMOMHU-
Nno eMy KPy>XeBO Wnu MOSIOTHO.
BHellHee CXOACTBO BHYTPEHHero
CTPOEHWA PacTeHWU CO CTPYKTYpoW
NbHAHBIX UKW LWEPCTAHBIX TKaHen
nog4epkuBan B ceoux paborax u
WTaNbAHCKMIA HaTypanuct Map4enno
Manbnurt. 3TUX YHEHbIX CHMATAIOT
OTUaMV aHaTOMWUW PacTeHUIA.

Y xuBbix opraHuaMos moryT 6biTh
He TOMbKO HacToAlMe TKaHu. Y He-
KOTOPbIX FPUMOOB MMEETCR NOXKHas
TkaHb. OHa 0bpa3oBaHa crneTeHu-
eM ricos (Huten) B OTNMYKE OT
HacTosLLen TKaHW, obpasyioLencs
Y pacTeHunin B pe3ynbTate OeneHus
KIIETOK.

TKAHWU. NOKPOBHDIE
TKAHU PACTEHMM
N XKMBOTHDbIX

rpynnbt KNEeTOK MMEIOT Pa3HOoe HasHa4YeHWe: OfHWU CIyXaTt
onopow Teny, Apyrne obecneyusalotr nutaHue, TPETbU —
nepeaBuXeHVe BeLeCcTB B OpraHu3me. B COOTBETCTBMM C
BbIMOSHAEMOWN «paboTon» OHU UMEIOT CBOW Ha3BaHWA.

I'pynny KIeTox,
uMeInux oblgee mTpouc-
XOXKIeHNe, CXOJHOe CTpO-
€HHMEe ¥ BBHIIOJHAKIIUX
OIpefeNéHHYI GQYHKIUIO
B JXHBOM OpraHusMme, Ha-
3BIBAIOT TKAHBIO.

B HexoTOpBIX TKaHAX
KJIeTKU PaclOJIOXKeHBI OUYeHb
OJ1uM3KO0 APYr K JApPYyry, B
APYTHUX MEXKAY HHMH €CTh
IPOMENKYTKHA — MeRKIe-
TOYHBIE TPOCTPAHCTBA (MEXK-
KJETHUKH).

IEI/@ Ha nosepxHOCTH
BCeX OPraHOB BBHICIIMX pacTe-
HUN DACIIOJIOKEeHBI HOKPOB-
HBIe TKAHH.
OHE 3amuInamT pacre-
2 HUA OT He6JarompUATHBIX
ﬁfjczf;iu};ozo; 6) acPioeo: BHEIIHUX BO3IEHCTBUI: BBI-
F o easn CBHIXaHUS, MEeXaHUIECKUX
2 — MmemcrAemMHUKU NOBPEKACHUN, HPOHUKHO-
BeHUS K BHYTPEHHHUM TKa-
HAM O0OJIe3HETBOPHBIX MUKDPOOPraHU3MOB. THIHUYHOE
CTpOeHUe NMOKPOBHOM TKAHM MMeeT Koykuma aucra. Kiet-
KU KOKHUIIBI >KUBBIe. BOJBIIMHCTBO M3 HUX KPYIHBIE,
Ipo3payHble, OHU IJIOTHO IPUJEraioT APYr K ApPyry. Baa-
rofiapA TPO3PAYHOCTH KJIETOK COJHEYHBIH CBET NPOHUKA-
eT BHYTDPb JHCTa. JIpyrue KJIeTKH KOKHMIBI OoJjiee MeJ-
Kue, 3ejIéHble, TAK KaK COJEpXKaT XJOPOMJIACThI. DTH
KJIETKH PAacIoJIaraloTCA IapaMH ¥ HOCAT Ha3BaHMe 3aMbl-
Kamomux. ECIM OHH OTOABHUTAIOTCH APYT OT APYTa, MEeK-
Ay HUMU HOABJIAETCH IIedb; eCJU NIPHOGIMIMKAIOTCH APYT
K APYry (3aMbIKalooTCs), IIeJb BcYe3aeT. BO3ZHUKAIOMIVIO
MEXJIYy B3aMBIKAIOIMIUMU KJIETKAMHU IeJb HA3BIBAIOT
YCTBUYHON, a BCEé oOpasoBaHMEe — 3aMBIKAIOI[HE T
KJIETKH C YCTBUYHOM INEIbI0 — YCTBHIEM. 1

3.1. Tkanu aucmves

http://vk.com/school_ipad
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\ 3aMblKaloume
KNETKW YCTbuLL @

3.2. Yembuuye nucma mpadecKkarHyuu:
a) enewHuil 6ud; 6) nonepewnbvlil paspes

Y MHOTHX pacTeHHMH KOMKHUILA TTOKPBITA BOCKOM HJIH
APYrUMU BelllecCTBAMM, KOTOPhIe YCHJIWBAIOT 3alllUTy pac-
TeHHdA OT HUCHapeHWUs BOJBI.

\\.‘,h Verbuma MrparoT BajKHYH DOJIb B HCHA-
% /) penmwm Bogsel m rasoobmene. Korpa samsl-

r

3.3. Juembsa Quryca |
¢ BOCKOBLLM HANEMOM

1 Pacrionoxenve u yuncno yCTbAL Y

KalollHe KJIeTKM HANOJHATCA BOLOM, PacTeHWA 3aBUCUT OT YCNIOBUIA 0bU-
yCThUYHAA IIeJb OTKPhIBaeTcsa M rasoobpasHble Be- TaHWA. Y pacTeHun C NUCTbAMY,
HIecTBa, mapbl BOABI BBEIXOAAT Hapy:Ky. Korga saMbi- BBl S i g B s G I e

Abl (KyBWMWHKA), YCTbULE HAaXOAATCA
Ha BepxHeW CTOpOHEe [UCTOBOW
MaCTVHKK. Y HasemHblX pacTeHui,
KpallaimTcH. NNCTbA KOTOPbIX PacnonoXeHs! ro-
pU30HTaNbHO, YCTbULla B OCHOBHOM
HaxoOATCA Ha HUXKHEeW CTOpoHe nnc-

KamoIllHe KJeTKM TepsalT BOAY, OHU CHHMAKTCH,
YCTBHIIA 3aKpPBIBAIOTCH, ra3o00MeH B HCIapeHHe Ipe-

KieTKH KOMKHIIBI HEKOTOPBIX pacTeHU o6pasyioT BO- Ta. 30ECk Ha HUX He MOMaaaeT Mblfb
gocku. OHEM MOryT HOJIrO€ BpeMs OCTABAThCH JKHUBBIMHA M OHW MeHblue HarpesaioTcs. Eciu
unu OBICTPO OTMHpaTh M BalOJHATBCA BO3AYXOM, obpa- S e onaralich BEUHAKAITEG

Ho (uMpuc), To ycTbMUa UMeloTca
Ha obeux cropoHax nucra. Yvcno
yctbul B cpenHem pocturaetr 300

3y HA PACTeHHH MIEPCTHUCTBIA MM BOWUIOYHBIH IIOKDPOB.
Takoli TOKPOB OTpaskaeT dYacTh COJHEYHBIX Jydeld H

VMeHbIIaeT MCIapeHHe BOJEHI. Ha 1 KBagpaTHOM MWUNIUMETPE.
Y BnaronobuBbix pacteHun, Ha-
3.4. Paznuunbie (opmMbL B0NOCKO8 KONCUYbL PACMEHUIL npviMep y porosa, wux bonee 1300

Ha 1 KBagpaTHOM MUNIUMETPe.

MoamapeHHUK

3.5. Jlucmba, nokpsimole
BONOCKAMU

Kamuenomka

KpanuBa

http://vk.com/school_ipad




- MOH BHOJOTHYECKHE
HCCJEJOBAHHS

W3yunTte nokpoBHyIO TKaHb BET-
KW NUMbI.

«MOMOLLHUK»

J Bozbmure nober nunsl Tonwm-
Hol He Bonee 1 caHTUMeTpa M
paspexsTe ero nonepek. Yoenu-
Tecb, 4TO Mo Kpak nobera nAet
TEMHaA Kavma. ITO MOKPOBHas
TKaHb.

« Paccmotpute MuKponpenapat
«BeTka Nkl — nonepeyHsIA pas-
pes3» Npu yBefIu4eHUU CHavana B
56 pas, a 3atem B 300 pas.

) Ha cpese Hanaute NOKPOBHbLIE
TKaHWU — KOXuWUy, @ nog Helw —
cion nNpobkun.

) Coenawte BbiBOA O dyHKUMAX
KOXWLbI U NPOBKM.

PbIXNO pacnonoXeHHble KneTtku

3.6. CmpoeHue
YeueauiKl

AR NER RN RRRRERRERRRE
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Mononsie moberu AEpeBbEB U KYCTAPHHKOB IOKPBITHI
Koxxkunen. Ha Gojiee crapbsix moberax KOMKHUIIAa OTCYTCTBY-
eT, eé KJeTKH OTMHPAIT W OTIHeJymmuBaiTcsa. Ho emé
IO TOTO KaK dTO NPOM3OMIET, IIOJ KOMKHUIEH obOpasyercs
MHOrOCJIOMiHAaA NOKPOBHAs TKaHb — mnpodka. Kimerkm
OpobKHU MEpPTBBIE, 3ANOJHEHBI BO3AYXOM, ILJIOTHO IIpHJe-
raT Apyr K apyry. C Bo3pacToM TOJIMHHA OPOOKOBOTO
CJIOA yBeJIHMYHBaeTCcHd.

B mpobxe ectb ocobbie 00pasoBaHUA — YEUEBHUYKH.
9TO PHIXJIO PACIIOJIOMKEHHBIE KJIETKH. 110 MeXKJIeTHHKaM
YyeyeBUYEK CBOOOJHO IPOXOLAT rasbl, HOITOMY OHH, KaK
U YCTBUIIA B JUCTHAX, 00eCIIeyuBaAOT ra3soo0MeH MMOKPOB-
HBIX TKaHeil.

IIpobxa Ha cTBO/NIAX U BETBAX [EPEBHEB CIYIKHUT CBOE-
obpasubiM (QyTisipoM, OoJjiee HAHEKHO, YeM OLHOCJOMHAasA
KOXKHUIA, SalIUINAIOIIMM BHYTPEHHHUE TKAHU PACTEHUU OT
HebJIaronpUATHBIX BO3AEHCTBUI BHEIIHEN Cpeibl.

Y OonpIIMHCTBA JAepeBbeB NpobOKa € BO3PacToM cMme-
HAETCHA KOPKOMH, COCTOSAIN(eid M3 MEDPTBBIX TKaHel (CJI0EB
ONpoOKM M OTMepIINX KJeToK Kopkl). Toscras xopka emgé
foJiee HAHEIKHO IIPEeHOXpPaHAET CTBOJBI JepPeBbeB OT Mexa-
HUYECKUX NOBPEXK/JEHHI (IIOrphI30B >XHMBOTHBIX, JECHBIX
I0JXapoB, PE3KO0il CMeHBI TeMIIepPaTyp).

Ol

3.7. IlokpoeHuble mraHu
pacmeruil; a) aucma;
0) cmebasa (cmeona) u KOpHS




MHOTOKJIETOUHbIE HKH-
BOTHBIE, KAK ¥ pPACTeHHUH, UMEIOT IOKDPOBHbLIE 3MHTEIH-
anpHple TKaHM (onurennii). OHM IOKPBIBAIOT TEJIO MKH-
BOTHBIX CHApV’XW ¥ BBICTHUJIAIOT HM3HYTPH BCE IIOJbIE
opraHbl (cocyabl, AbIXaTejJbHbIe MYTH, JKeJIYA0K, KHAIIed-
HUK). KiIeTKnm Hapy’KHOTrO 3MHUTEJNHS PACIIOJOMEeHbl B
OfMH MJIM HECKOJBKO CJIOEB W IIJIOTHO IPHJIEraioT APyr kK
apyry. OHM MMEIOT IMJIOCKYIO, BBITSAHYTYIO WJIM ITHJIMHI-
pudeckyioo ¢popmy. MexKiaeTouHOe BeIlleCTBO PA3BHTO
cnabo UM BOBCE OTCYTCTBYET.

ITokpoBHBIE TKAHH JKHUBOTHBIX BBINOJHAIOT TY XKe
(DYHKIAIO, YTO ¥ TKAHU PACTEHMN: 3alMIIAIOT TeJO OT Me-
XaHHYECKHUX MOBPEMJIeHU, CIOCOOCTBYIOT IEPeXHUBAHUIO
HeOJIATONPUATHRIX YCJIOBHUM, YYACTBYIOT B razoodbMeHe.

IToKpOBBI CJHIOXKHOOPTAHU30BAHHBIX JXHUBOTHBIX, Ha-
IIpUMEp 3Bepei, UMeIT MHOTIOCIOWHEBIN sanurenuii. OH 06-
pasyeT BePXHHHU cJIOH Koxu. KieTKHU snuTenus B pe3yiib-
TaTe BHEIIHUX BO3NEHCTBHUIl MMOCTOAHHO OTMHUPAOT H
3aMEHAIOTCS HOBBIMH.

W3 KIeTOK HaAPY’KHOIO DIHUTENHsa MJICKONHTAIOMIUX
pa3BHBAIOTCSA HOTOBBIE U CAJIBHBIE JKeJledbl, a TaKKe MO-
ryT o0pasoBBIBATHCA BOJIOCHI, HOI'TH, aMaJb 3y0OB.

KieTkn snuTenns KHUIIeYHHUKA HUMEOT Ha
HapyXHOM CTOPOHE BHIPOCTHI MeMOpaHbI —
MHKPOBOPCHHKN. OHH YBeJIWYHUBAIOT IIO-
BEePXHOCTh CONPUKOCHOBEHHS KHUIIEYHHKA C MUIIEBOM
Maccoii. KneTKm IOBIXaTelbHOIO SIIH-
TeIUsA WMEIOT PEeCHWYKM, KoJiebaHusd
KOTOPBIX O00EeCIeunBaloT ABUIKEHUE
CAN3H W yAaleHWe YacTHUYeK IBLIU U
Apyrux BemiecTB. Kpome Toro, cyiie-
CTBYET KeJIe3HCThIi 2MHUTEeNnHii, Kier-
KM KOTOPOroO BXOAAT B COCTAB JKeJIE3.
OHHU BBIIOJHSAIOT CEKPETOPHYIO GyHK-
UK — BBIJEJISAIOT 0CO0BIe BellecTBa
(cekper): CHIIOHY, IHUIIeBapUTeJIbHBIE
COKH, IIOT, MOJIOKO.

http://vk.com/school_ipad
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Y peyHoro paka M MHorvx Hace-
KOMbIX KNETKW 3NUTENWUS BbIAENAT
MPO4HOe OPraHN4eckoe BELIeCTBO —
XWUTUH, KOTOPbIA COCTaBNsieT OCHO-
BY WX Hapy>XHOro ckeneta. Y MHO-
X MO3BOHOYHBIX XUBOTHBIX KIIET-
KW Hapy>XHOW MOKPOBHOW TKaHu
0DpasyloT NpoYHbIE POroBblE MO-
KpbITUS (Yewyn — y 3Men, naHum-
pM — y Yepenax, WepcTb — Y 3Be-
pewn).

Buder anumenus:
a) scacevlearuiuil;
6) OvixamenvHblil;
6) Jcenezucmotii

Q@ Kakue dyHKUMKM BBLINOAHSAIOT MO-
KPOBHbIE TKaHW?

@ Y710 Obulero B CTpPOEHUM NOKPOB-
HbIX TKaHeW pacTeHnin U XUBOTHbIX?
@ Kak ycrpoeHbl yctbuua? Kakue
DYHKLUMM OHY BbINONHAOT?

@ Y10 Takoe npobka? Kakylo pornb
B HEM WrpaiT YeyeBUHKun?

@ Kakue yHKLMW BbINOAHAIOT 3NK-
TeAnanbHble KNETKW, BLICTUNALIME
BHYTPEHHME OpraHbl >KMBOTHbLIX?




Bbl YV3HAETE:

@ Kakoe cTpoeHune umeer TkaHb,
BLINONHAIOWAA OMNOPHYIO (MYHKLMIO
Y pacTeHun.

@ Kak ycTpoeHbl TKaHW pacTeHuw,
No KOTOPbIM NEpeABUraloTcsa Boaa 1
nuTaTenbHbLIE BELLeCTBa.

BCNONMHMTE:
@ Y10 Takoe TKaHb?

@ Kakue TKaHW pacTeHuw Bbl yxe
3Haere?

http://vk.com/school_ipad

B crebne nbHa BonokHa cocraens-
o1 20-30% Bcen macchl. Yeno-
BeK 04YeHb JaBHO WCMOMb3yer BO-
NOKHa fNbHa AONA WM3roToBNeHWUs

W3roTOBNEeHa B FOPHbIX oﬁnac_sﬁ)_c
WHavn okono 9 Thicay net Hasad, .
LLIMpPOKO MCNonb3yloTc TakxXe BO-
nokHa gxyta. OHWM o4eHb r!po’q—
Hble, MO3TOMY W3 HUX [enaioT Be-

PEBKK W KaHaTbl.

TKaHewn. I'IepBan TKaHb W3 HUX 6blﬂa‘_. 0,

MEXAHMYECKME
N NPOBOAALUNE TKAHM
PACTEHMN

OI'pOMHOE 3Ha4YeHWe B XWM3HW Has3emMHbIX paCTeHMﬁ
MMEIKT MeXaHWYeckne U npoBofsline TKaHW.

Kasxnerit mabmronan, Kak TOH-
Kas COJIOMWHA, IOAAEP KUBAs TAMEIBIH KOJOC, pacKadu-
BaeTcd Ha BETPY, HO He JIOMAaeTcCH.

ITpounoCTh pacTEHHIO TIPHUAAIT MEeXaHHYECKHEe THKa-
Hu. OHU CIIyKaT ONMOPO#W TEM OpPraHaMm, B KOTOPBIX HAXO-
aarca. KineTKM MexaHMUYECKHUX TKaHel HMMeT YTOJIIEH-
HBbIe ODOJIOYKH.

B nucTeaAxX ¥ APYyrux op-
rafHax MOJIOJIBIX pAaCTeHHuH
KJIETKH MeXaHWYEeCKOM TKa-
HU JKuBble. Takas TKaHB
pacrnoJjiaraeTca OTHeJIbHBIMHA
TAMKaAMMA 0] ITOKPOBHOU
TKaHBIO cTeDJIA U YEepelrKoB
JIUCTHEB, OKAMMIIAET MKUJIKKA
auCcTheB. KieTKuW HKUBOH
MeXaHWYeCKOH TKaHU JIeTKO-
PACTSAYKUMEI ¥ HE MEIIaioT
pacTu TOW UYACTH PACTEHUSA,
B KOTOpPO¥W HaxoxaTca. bia-
rogaps 3TOMY OpraHBI pac-
TeHUH AelcTBYIOT noxobHo npy:xuHaM. OHHM cHnocoOHEI
BO3BpPAIIAThCHA B MCXOJHOE COCTOAHWE IIOCJIe CHATHS HAa-
rpy3ku. Kakaplii BHeJ, KaKk BHOBb IIOJHHMAaeTCd Tpaga,
IIocJie TOTO0 KAaK II0 HeHW IPOIIEJ YeIOBeK.

Onopo# 4YacTsM pACTEHUA, POCT KOTOPHIX 3aBep-
IEH, TakKye CHAYKUT MexaHMdecKass TkaHb. OgHakKo
3pesible KJETKH 3TOM TKa-
HU MéprBble. K HUM OTHO-
cAT ny0saHBIE U JApeBECHBIE
BOJIOKHA — JJIMHHBIE TOH-
KHWe KIeTKH, cobpaHHEIE B
TSOKHA WX Oy4Ku. BosokHa
OPUIAIOT NPOYHOCTH CTebh-
aw. Koporkue MEpPTBEIE
KJIIETKH MEeXaHUYeCKOM TKa-
HU (UX Ha3bIBAlOT KaMeHHC-
THIMM) 00pas3yT CeMeHHYIO
KOJKYPY, CKODJYIOY OPEeXOB,

Bakyonb Lwuronnasma

KneTto4Has

CTeHKa
---..,.g“l‘"‘ --?:

3.8. Cmpoenue kiemok
HCUBOIL MEXAHUYECKOIL
mKaHu (nonepeunbwlil

paspes)

3.10. Ilonepeunbvlii pazpe3

B0JOKOH — MEPMEbLX
KAeMOK MexaHuwecroil

mraHu
http://vk.com/school_ipad

KOCTOYKH ILJIOJOB, IPHUAAIOT
MAKOTH TPYII KPYIUTYa-
TBEI XapaxTep.



Bo Bcex wacTax pacTeHHd HaXoO-
nATcsa mpoBogamue TKaHu. OHHM obecneumBaOT IIEPEHOC
BOABI M PACTBOPEHHEIX B He# BeIECTB.

IIpoBopAnIMe TKAHKA C(POPMHPOBAJNCHL B CBA3H C IIPH-
crocobJieHHEeM pacTeHHU K O0HMTaHUIO B JBYX cpelax —
HA3eMHO-BO3AYIIHOM ¥ HOUYBeHHOUW. VIMeHHO II09TOMY HX
JIBe — JIOpeBecCHHa U Jyo.

IlpeBecuHY HAa3BIBAIOT BOJOIPOBOAAIIEH
\ } TKaHpo. Ilo Hell OT KOpHe# K JIHCTHAM
: MOMHUMAIOTCH BOJIA W PACTBOPEHHBLIE B HEH
MHuHepanbHbIe conu. JIyG — 3TO BHYTPEHHAA HaCTh KO-
pei. ITo 1y0y OT JNHCTHEB K KOPHAM IIEPEABHIalTCA Op-
rasudeckue BemectBa. llpesecuua u syb obpasyior B
TeJle pacTeHHsA HeIPEPBLIBHYK PAa3BEeTBJIEHHYIO CHUCTE-
MY, COEIWHSIOIIYI0 BCe ero YacTH.

I'maBHBIE TPOBOAAINME DJIEMEHTHI JPEBECHUHBI Y IIBET-
KOBBIX pacreHuii — cocyabl. OHu npencraBiadaT coboi
ANWHHBIEe TPyOKH, o0pasoBaHHBLIE CTEHKAMU MEDPTBBIX
Kiaerok. CHauasa KiIeTKu ObI-
JIA JKUBBIMUA U MMEJIA TOHKUE
pacTsaKHUMBbIE CTEHKH. 3aTeM
CTeHKH KJIETOK OJ[peBEeCcHesIH,
JKUBOE COJIepIKHUMoe IIoTHO0JIO.
Ilomepeunble  IepPeropojku
MEeMXAY KJeTKaMH paspyliu-
JUCh, W 00pasoBajuCh COCY-
ael. OHH COCTOAT M3 OTHENb-
HBIX 2JIEMEHTOB, IIOXOXKUX Ha
6ouoHKM 6e3 AHA W KPBIIIKH.
ITo cocymam ppeBeCHHBI OT
KOpHEe#i K JIMCThAM CBOOOIHO
IPOXOJUT BOJA C PACTBODPEH-
HBEIMHW B HEM BeIecTBAMMH.

IIpoBosame aJIeMEeHTHI
ayba — IKUBBIE BBITAHYTHIE
KJIIeTKH, COeAWHEHHBIE KOH-
mamMu u obpasymolue AJIWH-
HbIE PAJBI KJIETOK — TPYOKH.
B nmomepeuH®IX cTeHKax EJIE-
TOK Jy0a HUMeTCH KT
orseperusa. Taxue ¢
XO0XKH Ha cx_»x-ft};; X
TpyOKM Ha3BIBAIOT CHTOBM-
aeivMH. [lo HUM epexBUTraioT-

3.12. CmpoeHue
cumosudnoit. mpyoru
( npodonbHblil paspes):
a) kaemka-cnymuuya;
0) cumosudtble

naacmuru;
CA PacTBOPBI OPraHMYECKHUX  4) moppui caoi
BEIIECTB OT JIMCTHEB KO BCEM  yumonaasmol

opraHaM pacTeHHd. (adpo omcymemeyem )

http://vk.com/school_ipad
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3.11. Cmpoenue cocydos
Opesecunbvt

Knetku, obpasyiouime cutosup-
Hble TpybKku, UMeloT Heobbl4Hoe
cTpoeHue. B npouecce pasButus y
HUX OTMUpaeT AAPa, a OT UMTO-
nnasmbl OCTAETCH TOHKWUW CNow,
npuUXaTbii K Kneto4How obonouke.
Hecmotps Ha otcytcTBue sapa,
3T KNeTku xwusble. [lpoueccsl
TeNIbHOCTU B HUX MOA-
oT 0cobbie, pAnoM. Haxo-
ETKU-CNYTHULLBI.

BONPOCDI:

@ Kak cBA3aHO CTpOEeHMe KIeToK
MEXaHWUYECKOW TKaHWU C WX QYHKUW-
AMun?

© Kakve pBa Bwiaa nposogsaLlen
TKaHW ecTb y pacTteHunin?
@ Kakoe crpoeHue uMmeloT cocyasl

W cutoBUaHbIe TpYBkKU? Kakoso wux
3Ha4yeHwe?

© lMoyemMy pacTBOpPEHHble OpraHu-
Yyeckue BelecTBa, Nepefsuralo-
LMeca OT JINCTbEB K KOPHAM, He
cMelnBaloTcs € BOAOW, KoTopas
NoOCTynaer OT KOPHEW K NMUCTbAM?




Bbl V3HAETE:

@ Kakoe crpoeHue MMmeeT TkaHb, B
KneTkax kotopow obpa3zylotca opra-
HUYecKMe BellecTBa.

@ B Kakowm TKaHW 3anacaroTcs opra-
HWYeCckune Bellecrea.

@ Kakve TkaHy pacTeHun paloT Ha-
4ano BCeM APYrUM TKaHAM.

BCNOMHMWUTE:

@ Kak cBA3aHO CTpPOEHME MexaHu-
HeckMX 1 NPOBOAALLNX TKaHEr C KX
PyHKUMAMIN?

@ loyeMy NUCTbA pacTeHU UMEIOT
3eMeHbI LuBeT?

3.13. ®omocurnmesupyrouan
MmKaHs Aucma

Knybru kaptodens comepxat po
20 % Kpaxmana, a Takxke Oenku,
BUTamuHbl. PoawHa 3TOro pac-
TeHus — KOxHas Amepuka, rae
WHOEWUb!I Ha4anu BbipallmBaTth ero
14 Ttbicay net Hasapn. B Poccuo B
KoHue 17-ro seka [értp [lepsbin
npucnan kaprodens w3 [onnau-
Anun. Bblpawieate ero B Poccum
Ha4any no ykasy CeHara.
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OCHOBHDIE
N OBPA3O0OBATEJIbHbDIE
TKAHAU PACTEHMM

K octoshbim Trarsm pacTeHUn OTHOCAT (POTOCUHTE3UPY-
oWylo ¥ 3anacaioulyio. Havano BcemM TKaHsM pacTeHus
[aloT obpasoBaTtenbHbie TKaHW.

Toneko y 3enéHbIX pacre-
HUHA ecTh (porocuHTesupyomas Teanbk. OHA COCTOUT U3
TOHHKOCTEeHHBIX HWBBIX KJIEeTOK, IHUTOILJIa3Ma KOTOpPBIX CO-
JEePIKUT MHOIOYMCIeHHBIe XJopoIuiacTel. B HUX obpasyior-
csi OpraHpuecKue BellecTBa. POTOCHHTE3UPYIOIAs TKAHb
HMeeT 3eJIEHYI0 oKpacKy. Kpome 3eséHOro nurmMeHra, B
KJeTKax (poTOCHUHTEIUPYIOUIEA TKaAHU coJep:karcs gj:’&,»
JKEJIThIe W OpaHyKeBble MUIMEHTHI.

Kinerkn TKaHHU pPaCIOJOXKEHBI PBIXJIO, MEKJAY HUMH
€CTh MEeXKKJIETHUKHM — IIPOCTPaHCTBA, 3allOJIHEHHbIE BO3-
AYXOM, KOTOPBIHl ITPOHUKAET CIoja 4Yepes3 yCThHIA.

DoTOCUHTE3UPYIONIasd TKaHb 00pasyer OCHOBHOH 00b-
éMm sgucra. OHa HaxoguTCA MOJ €ro MpPO3PAadYHON KOMKH-
e, KoTopas He IMPeIlsTCTBYeT IMPOHWKHOBEHHWIO COJIHeY-
HOI'O CBeTa K XJOpOoILJacTaM.

K HakomjeHUIO 3amacHBLIX Be-
HIECTB CHOCOOHBI BCE JKUBBIE KICTKH M TKAHU PACTeHUIi.
3amacalouUMHu HA3BIBAIOTCSA TAKHE TKAHU, Y KOTOPBIX
sanacamomas (PYyHKIUSA ABJIAeTCA IJIaBHOM.

Kiaerkn 3amacamineil TKaHU KPYIIHbIE, JKUBLIE, C TOH-
KUMHU CTeHKaMHu. B HUX cojep:KaTcs pasjduyHbIe ITUTAa-
TeJlbHBIE BEIeCTBA B BHe 3€peH Kpaxmala, Kamejlb Mac-
Jla, PACTBOPEHHOTO B KJIETOYHOM COKe caxapa.

3anacamliie TKAHK PACIOJaralTcad B PasIUYHBIX
oprasax pacreHuii. B ceMeHax OHH COAEPIKAT NHUTATEJb-
HBIE€ BeIecTBa, HeoOXOAUMBIE [JIA PA3BHTHS 3apOALIIIA.
B KopHAX, KAyOHAX, JYKOBHMIIAX 3alac NUTATEJbHBIX Be-
I[eCTB UCIIOJB3yeTCs AJs PocTa PacTeHMil mocje mepesu-
MOBKH.

3.14. 3épna kpaxmana 6 KiemrKax
KaAYybna wapmogensn (a)

U 8AKYOIU C PAcmeopom Yzaesodos
8 KJaemkax msaxomu sonoxa (0)



Pacrenus, OﬁlflTaIOIIIHe B 3aCyLLJIMBBIX MecTax, HMe-
0T 00063710 BOOO3anacawIinyr TKaHb, HaXOAAIYIOCA B
cTedaAax MU JHUCTHhAX.

OcHoBHaaA (PYHKIMA KJIETOK
o0paszoBaTeJIbHONM TKaHM — JgejneHune. KieTKkum uUMeOT
TOHKHE 00OJIOYKM, IJIOTHO HPUJIEraloijue APYr K APYTY.
OHHM cofep;KaT UHUTOILIA3MY M KPYOHOE AAPO C SAApPBILI-
KaMH, BAKYOJH B HUX OTCYTCTBYIOT.

Y BBICIIHX pacTeHH KJaeTK:h obpasoBa-
TeJBHOM TKAaHW PACIIOJOKEeHBI HAa BEPXYII-
Kax moberoB, Ha KOHYMKE KOPHfA, ¥ OCHO-
BAHUS MOJIOABIX JIUCTBEB, MEXAY APEBECHMHON W KOpPOH
CTBOJIOB AE€PEBbEB M KYCTAPHUKOB. 3apOMAbIII, U3 KOTO-
poro pasBHMBaeTCd pacTeHHe, IIeJIMKOM COCTOUT M3 00-
pasoBaTenbHON TKaHU.
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Oneu Kiaerku obpasoBarTesib-
HOM TKAHH 3aJepKUBaiTCA B pas-
BUTHH U JeNATCA B TeUeHHE BCel
JKMBHHU pacTeHHsA, obecmeyuBast
ero poct. M3 apyrux KiaeTok obpa-
3VIOTCSA TOCTOSSHHBIE TKaHH (II0-
KPOBHBIE, MeXaHWUYeCKHEe, OCHOB-
HBIE U Apyrue).

Anpbilwko
Obonoyka

UuTonnasma

3.15. Pacnonoxcenue u cmpoeHue
00pa3oeéamenbHblX MKAHEIL U UX
KJIemok

Bunaromapa peneHMIO KJIETOK pacHmycKa-
I0TCSA MOYKM U OYTOHBI, cTeDJu, JUCThA U
KOPHHU pacTyT B JJWHY ¥ TOJIIWHY, a U3
ceMsH BbIpacTaioT npopocrrku. Obpaso-
BaTeJibHAA TKaHb obecmeuuBaeT pPOCT
pacTeHna W obpasoBaHUE HOBBIX
TKaHEHl M OpPraHoB.

- MOH BHOJOI'HYECKHE
HCCJEJOBAHHSA

YcraHoBUTe Hanuuue 3anaca- ;
Iolen TKaHu B KnyOHaX kap- I

Todhens. 3 "
«MOMOLLIHUK»

) OTpexbTte
KapTodens.

W HaHecute Ha Hero kanmio pas- .
GaBneHHOro pacrsopa uopa. |

) lMNpocnegure, kak WM3MeEHWMNaCb !
oKpacka Kycouka knybus. . i

) Cnenawte BbIBOLA O TOM, Ka- '
KOe 3anacHoe BellecTBO OTKNa-

AblBaeTca B knyOHe kaprodens.
B kietkax KakoW TKaHw OHO OT- ‘
KnagsiBaeTca?

Kycodek KnybHa

R RN AT E R R R RN RN R Y

e

BONPOCHI:

@ Kakue TkaHW OTHOCAT K OCHOB-
HbIM?

© Kak cBf3aHO CTpoeHWe Knetok
poTocMHTE3UpPYIOLEen TKaHu C eeé
yHKUMen?

© lpe B pacteHusx HaxoauTcs 3a-
nacatollan TkaHb? KakoBo eé 3Ha-
yeHue?

@ Kak CBfA3aHO CTpOeHue KNeTok
obpa3zoBatensHOM TKaHM C  UX
yHKUmen?



| Bbl Y3HAETE:

@ Kakylo ponb urpawTr coefumHu-
TENbHBLIE TKGHW B OPraHu3Me Ku-
BOTHOTO.,

@ Kakue TuUnbl coeguHUTENBHOWN
TKaHWU CyLLEeCTBYIOT.

BCNOMHWTE:

| @ Kax cTpoeHue 3nuTenmanbHbiX
: TKaHe >XMBOTHbIX CBA3aHO C WX
DYHKLMAAMN?

COEAMHMTEJIbHbIE TKAHM
MNBOTHDbIX

OCHOBHy}O Maccy Tena >XMBOTHbIX 0DpasyloT CoeauHU-
TeflbHbIE TKaHW. M3 HUX COCTOAT XPSLLM, KOCTWU, CyXOXMW-
N, CBA3KW, KPOBb.

Crpoenmue co-
€IMHUTENbHbIX TKAHe# Y PAa3HbIX KUBOTHBIX W B PA3HBIX
JacTAX OAHOT'O OpraHmaMa pasjanuyHo. IIpm sTom obmias
0CODEHHOCTh MX CTPOEHUA B TOM, UYTO KJIETKH CJIIOBHO
pasfpocaHbl B Macce MEXKKJIETOYHOI'O BellecTBa. Brigens-
0T HECKOJIBKO THIIOB COEJQMHMUTEJbHBIX TKAHEH, BBIIIOJ-
HAWIIUX pas3Hble PYHKIIAH.

\ % B oprammsme »XMBOTHBIX IIOBCIOJY BCTpeYa-

) erTcs BOJOKHMCTAs COCJUHHTEIbHAT TKAHb.

=" Ona cBA3BIBAET KOMKY C MbBIIIIAMHA, YAEePHKU-
Bafd eé B HY)KHOM IOJIOKEHHM, COeIWHSeT Mexay coboil
opraHbl. KJleTKH 3TO#H TKaHM OKPYIKEHbI I'YCTOU CEThIO BO-
JIOKOH, KOTOPbIe 006pasyioT MeKKJIETOUYHOE BeIeCTBO.

KocTu crenera — BHYTPeHHeH OIOPHI
IMO3BOHOYHBIX KUBOTHBIX — (POPMHUPYET KOCTHAH TKAHE.
B eé cocraB BXOAAT MHHEpaJILHBIE BellleCTBa, IIPUIAIO-
iMe el IIPOYHOCTh, W OpraHuYecKHe, obecreuymBaloIue
2JIACTHYHOCTE. TaxKoe codYeTaHWe MO3BOJAET KOCT-
HOM TKAHH BBIIOJHATHL ONOPHYIO (PYHKIIHIO.

KlleTkn KOCTHOW TKAaHU OCTAIOTCH JKHWBBIMM U BbIJe-
JAT TBEPAOE U IIPOYHOE MEKKJIETOUYHOe BeIleCTBO B Te-
yeHHe BCeil JKHU3HU KUBOTHOTrO. Memxay coboil KIeTKH
CBABAHLI MHOI'OYMCJIEHHBIMH OTPOCTKAMM, JIEMKANIMMH B
MEKKJIeTOYHOM BellecTBe.

Kocrrnaa Txamb (opmMupyer Koctu. Poct M nuraHme
KocTeil obeciieuMBaeT MOKPBIBAIOIIAA MX HAJAKOCTHHILA.

I'onoBKY KoCTel MOKpBLIBAET XpsIie-
Basa TKaHb. OHA HAXOAWTCA B MeCTax HMX COEJAUHEHHH,
YTO NPUAAET CKeJIeTy I'i0KOCThb.

KieTkn XpAmeBOod TKaHU IO-
OAMHOYKE HMJIHA TPYIIaM#H IIOTPy-
MKeHBl B YIIpyroe MeXKJeTO4HOoe
BemecTBo. CKeJleTbl aKyJa H CKa-
TOB HE MMEIT KOCTHOM TKaHU H
IIEJIMKOM IIOCTPOEHBI M3 XPAIIeil.
Y uejioBeKa XPHAIL MOMHO IIPOILY-
IaTh B YIIHOA PAaKOBHHE U B KOH-
YWKe Hoca.
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Oco6oii coeguHMT-
TEJbHOH TKAHBIO SABJISIETCH
kpoBb. OmHa cocTouT U3
HHIKOTO MEKKJIeTOYHOTO
BEI[eCTBA — IJIa3Mbl ©
KJIETOK KPOBH: YDUTPOILH-
TOB (KpacHBIX KPOBAHBIX
Tejgern), JgedkonuTos (Oe-
JBIX KPOBAHBIX TeJell) u
TpoMOOIIHTOB (OKPYIJIBIX,
OBAJIBHBIX KJETOK HJHA
MJIACTUHOK). 3.18. Kposeb

\m KpoBb cBA3BIBaeT pasiaudHbIe YACTH TeJa
,) MHOT'OKJIETOUYHBIX HHUBOTHBIX. C IIOMONIIBE

' SPUTPOLMTOB OHA JOCTaBJIAET KHUCJIOPOJA OT
OpPraHoOB ABIXAHMWA KO BCEM KJETKAM M TKAaHAM, a OT
HUX YHOCHT yraekwcyblit ras. C moMoimbio JIEHKOLH-
TOB KPOBBL 3alHIlaeT OPraHM3M OT 00JIe3HeTBOPHBIX
OaKTepuii 1 BUPYcOB. TPOMOOIUTHEI YUYACTBYIOT B CBED-
ThIBaHHKM KpoBHU. COOTHOIIEHNE KJIEeTOK KPOBH HOJMKHO
OBITH ONIPeleJIEHHBIM JAJId HOPMAJBHOTO (OWYHKIIMOHUPO-
BaHMWA OpraHM3Ma.

Ilpy aBMAEHUHM KPOBH IO CAMBIM MEIKHM COCYyJaM —
KanujjisipaM OHUTaTeJIbHbIE BeI[ecTBA B PACTBOPEHHOM
COCTOAAHUM IPOHUKAIOT B MeKKJETOYHOEe HPOCTPaHCTBO.
B pesynnrrare obpasyerca THaAHEBas KUAKOCTh. U3 Heé
BOo3HUKaeT numda (rpeu. limpha — Biara, yucrasd BOJA),
KoTOopas cobupaercs U TOCTyHnaer B auMdarhiyecKue co-
Cy/ibl U M3 HMUX CHOBA TONaJaeT B KPOBb.

KpoBs, suMda u TRaHeBas KUIKOCTb CO3JAIOT BHYT-
PEHHIOI CpeAy OpraHusMa.

HupoBaa TKaHb TaKKe OTHOCHUTCH K
coeUHHUTENbHBIM TKaHAM. OHa cocTOUT M3 GOJBIIOIO KO-
JIMYEeCTBa JKUPOBBIX KJETOK. B OCHOBHOM 3Ta TKaHbL pac-
nojiaraeTcd B HOJAKOMXKHOM
KHUpoOBOM cJyoe. B Hell oTkna-
ABIBAIOTCA B 3amac JKHUPHI,
KOTOpPbI€ MOTYT HCIOJbB30-
BAThCA OPTraHU3MOM B CJIY-
gyae HeZOCTATOYHOTO TIHATAa-
Husa. Kpome rtoro, :xuposas
TKaHb IIOMOraeT (XHUBOTHBIM
COXPaHATH TEIJIO U 3aIUIIa-
€T UX OT BHENIHHX YIapoB.

3.19. Hluposaa mranb
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Mnasaowme B KpoBU 3pUTPOLNTHI
Brepsble 0BHapyXun UTanbaHCKUA
Bpay M. Manbnuru. OgHako OH
MPWHAN WX 33 XWPOBbIE LWAPUKK.
Hpyrue uccneposateny NpuHUMa-
N KNEeTKU KPOBWM 33 MNy3bipbku
BO3ayxa. Bnepsbie Ha3Ban Mx Kpo-
BAHLIMW LWapukamu A. JleseHryk.

Y yenoseka kpoBb KpacHoro uge-
Ta. J70T UuBeT obecneunsaeTca
0CODbIM BELLEeCTBOM — MUIMEHTOM
reMornobuHom, copepxauumcs B
spuTpounTax. KpoBb MOMMOCKOB
MOXKeT BbiTb HE TOMBKO KpacHow,
HO 1 ronybown, 3aBUCKT 3T OT TO-
0, Kakow 3nemMeHT COAepXUTCH B
NMUFMEHTe KNeToK KPOoBWM — Xefe-
30 UK Mefb.

BONMNPOCDHI:

@ B 4éMm cxoacTBO BCex TWUMOB CO-
eUHUTENBHOW TKaHn?

@ [lodvemy KpOBb OTHOCHAT K COeAM-
HUTENbHLIM TKaHam?

@ Kak cBf3aHO CTpOeHWe pa3nuy-
HbIX COEfUHUTENBHbIX TKaHen € WX
QyHKUMAMUN?




Bbl YVIHAETE:

@ O crpoeHun U yHKUMAX Mbl-
LIeYHbIX TKaHen.

@ 06 ocobeHHOCTAX CTPOEHMUSA HepB-
HOW TKaHW.

@ Y10 Takoe mMmnynsC.

BCNOMHMTE:

@ Kak XWBOTHbIE COBEpLUAOT ABU-
KeHus?

@ Kakuve TKaHK xapakTepHbl TONIbKO
AN\ pacTeHun?

fAnpa

MNonepeyHble Monockl

3.20. Ilonepeyrno-norocamasn
MbLULeHHAA MKAHb

Mbitiubl 3aaHen MblLLLB!

MbILWWEYHAA U HEPBHAA
TKAHN X XMBOTHDIX

y AKUBOTHLIX, KakK U Y pacreHle, Takxke ectb ocobble TKa-
HW, XapakKTepHble TOJIbKO ONnAa HUX. 3TO MblleYyHas wu
HepBHaa TKaHW.

Ilepemelnenye KUBOTHBIX B IPOCT-
paHCTBE, TPAHCIOPT KPOBH IO COCY/aM, ABMIKEHHUE MUIIA
B KUIIEUHWKE, BAOX M BBIJOX ¥ MHOTHE APYrue IPOIecCh
HEeBO3MOJKHBI 0e3 yuacTua mblmeuHou Tkaau. Oxa obnaga-
erT BO3OYAMMOCTBI0O ¥ COKPATHMOCTBIO, ObOecreyuBaeT IBH-
JKeHHe TeX OPraHOB, B KOTODBIX HaxoauTcsa. Pasmudaior
IOIIePEYHO-TIOJIOCATYIO B TJIAJKYIO MBIIIEUHYIO TKAaHb.

ITonmepeuno-moxocarasi MplIIeYHAA TKAHb COCTOUT M3
BBITAHYTBIX KJETOK-BOJOKOH. Kaskgoe BOJOKHO conep-
JKUT MHOT'O Aep W HMeeT IOIePeYHYI HCYepUYeHHOCThH
3a CUET UepeJOBAHUS TEMHBIX M CBETJBIX y4acTKOB. Bo-
JIOKHA COeIUHSIOTCS B INYYKHU PasHOIr'o pasMepa, obpasysd
CKeJIeTHBIE MBIIIIBI, KOTOPbIe NMPUKPEIIAIOTCA K gy
KOCTSAM. 4

Kakgoe BOJIOKHO MOKeT cokpamnarbeda. llpum ogHO-
BPEeMEHHOM COKpAaIIeHUH BOJOKOH B NYy4YKaX ITPOUCXOLUT
cokpalnesnue Bceil mbiminsl. [lomepeuHo-mosocaTbie MbBIIII-
Ikl OBICTPO COKpAaIIaloTCsaA M OBICTPO YTOMIAIOTCA. Yeso-
BEK MOJKeT YIpaBIATHE UX paboToil, mosTOMY CKeJIeTHVIO
MYCKYJATYpPy HasbIBAIOT Npou3BoJibHON. EcTh ocobasa mo-
[IepeYHO-TI0J0caATasA MBILIeYHASA TKaHb — cepledyHasi, Ko-
Topas obpasyer CTEHKY cepjua.

KOHEYHOCTW

Mbiwwiup!
nepepHen
KOHEeYHOCTU

MbiLwLp
TynosuLia

‘\;(T JIo6oe [BUMKEHHEe BBLICOKOOPTAHU3OBAH-
3 ) HBIX JKMBOTHBIX — 9TO OYE€HBb CJIOMKHAA
B caa)XeHHasds paboTa MHOTHX TpPYII

MBIIII. ¥ MJICKONHUTAIINX MMEHHO MOIepPedHO-II0-
JocaTble MBIIIIBL Onarozaps cBoeHd crnocobHOCTH
coKpalnarThcs obecredrMBalOT pasHooOpasHbIe ABUKE-

HUA Tejna. Hawmbosiee pasBUTHI MBIIIIBI, IIPUBOIA-
Iye B JABHIKEHNHE KOHEUYHOCTH.

OpHosOepHbIe KNeTku

3.21. I'nadkaa mMbLUuleLHas
mKaHb

I'magkass MpliedHas TKAHb COCTOUT W3 BBEITAHYTBIX
OHOSIEPHBIX KJIETOK WM He MMEeT IIONePedYHOil McUepUeH-
HocTH. EI0 BBICT/JIAHBI CTEHKU BHYTPEHHUX OPraHOB M
KPOBEHOCHBIX COCYZOB. [JTafK#e MBIIIIEl MEAJIeHHO CO-
KpalaoTesa W MeIJIEHHO YTOMJISAITCA. [JIaJKyI0 MyCKY-
JdaTypy (Kak ¥ cepaedHyi0) HA3LIBAIOT HEIIPOM3BOJBLHOI,
TaK KAk OHA paboTaeT HE3aBHUCHUMO OT BOJIM YeJOBEKA.

Meimeunass TKaHb oOpasoBajiachk B IIPOIEcce HUCTOPH-
YECKOI'0 PasBUTHUS MHOTOKJIETOUYHBIX JKMBOTHBIX. Hé Imo-
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ABJIEHHE CBA3AHO C MOTPEeOHOCTHIO JKMBOTHOT'O OPraHM3Ma
B AKTHBHOM IIE€PEeABHI)KEHHH IJId IIOMCKa IIWIIH, 0Jaro-
NPUATHBIX YCJIOBHII OOMTAHUA M CIIaceHHsA OT Bparos. Ilo
CBOEMY ITPOMCXOJKAEHHIO M (PYHKIHAM MbIINIEYHAA TKaHb
TECHO CBf3aHA C HEPBHOIA.

Ipyras xapakTepHas TOJLKO IJIsI MKH-
BOTHBIX TKAHb — HepBHas. Eiro ofpa3oBaHBI I'OJOBHOH U
CIMHHOM MO3I M OTXOAAINMEe OT HUX Hepsbl. OHA mIpen-
cTaBJieHa HEPBHBIMH KJETKAaM{ — HeHpPOHAMH W BCIOMO-
rareJbHBIMHA KJeTKaMu. He#lpoHBI
COCTOAT W3 Tejla C AAPOM, KOPOTKUX
H JUIMHHBIX OTPOCTKOB.

I'naBHBIEe CcBOMiCTBA HEPBHOM TKa-
HN — BO030yIMMOCTH M IIPOBOJH-
MocThb. KOPOTKHE OTPOCTKH HEPBHBIX
KJIEeTOK IIPOHHUBBIBAIOT pPAa3JIAYHBIE
YAaCTH TeJa KHBOTHBIX (KOXKY, MBIII-
IpI, Opra"el nuineBapenus). OHu uc-
OBITBIBAIOT pasiparkeHue OT JeicTBUSA
PA3JIMYHBIX BeIlecTB, (QUIUYECKUX
daxTopoB (IHUIIHU, BBHICOKOH HJIM HUB-
KO TeMIepaTyphl) U BO30YyIKZarTCH.
OT KOpPOTKHX OTPOCTKOB BO30VIKIe-
HHe Tepenaérca K Teny KJeTKH, Ja-
jJjee IO OJUHHBIM OTPOCTKAM — B
MO3I, & OT HEero — OTBeTHOe BO30yixK-
JeHHe K TOH YacTH TeJja, KOoTopas mo-
JIyumJia pasjpakeHue.

3.23.

Hepsenasn
Kaemxa —
HeillpoH

Bo30y:xkaeHue, HIpoxojsiiee II0 HEPBHBIM
KJeTKaM, Ha3bIBAIOT HMMOyJbcoM (JaT.
impulse — ypap, Tonuok). Umnynsc, Bo3-
HUKAKIOUA B OKOHYAHHUAX HEPBHBIX KJIETOK, IIOCTY-
naer B moar. Orryza oH

nepemaérca pabodueMy Op- S
ragy, B KOTOPOM BO3HHUKa-
eT OTBeTHasdA peaKmusd.

Hanpumep, Ha paszapake-
HUEe KOJKM PYKH BBICOKOM : T
PasppaxeHvie Peakuus

TeMIOepaTypoil BO3HHKAaeT
OTBeTHAsA peakIusa — pPyKa
pe3ko orTaépruBaeTca 3a Cxema nepedayu
CUET COKpAINEeHHS MBIIIIL. umnyavca

Bﬂaroaapa HEepPBHBIM CBA3AM OpPra"dbl B CHCTEeMBI OD-
raHOB Oﬁ'be,ﬂHHHIOTCﬂ B egHMHOe IIejioe, NpPONCXOoIHuT IIpH-
cnocobneHune oprasumsmMa K MeHAKWIIHMCA YCIOBHAM

PRERER Lk http://vk.com/school_ipad
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3.22. HepeHasa mxatb

Heviporbi pasnuuaiorca dopmoi,
pa3mMepamu, KOnv4ecTBoM OTPOCT-
KOB U (yHKUMAMU. YyBCTBUTESb-
Hble HeWpOHbl BOCMPUHUMAIOT
CUrHanbl W3 BHeWHen cpefbl.
[lBvratensHele HerlpoHsbl nepega-
IOT HEPBHbIE WUMMYfbChI K MCNOf-
HWUTEeNbHLIM OpraHam. Ectb He-
POHbI, CBA3bLIBAIOWYE HEpBHbIE
KNeTKW Apyr C OPYroMm.

BOMNPOCDHI:

Q@ Kakue Tunbl TKaHel BCTpeYalTcs
TOJIBKO Y XWBOTHbIX?

© Kakme Tunbl MbILIEYHbIX TKaHen
BaM W3BECTHbI?

@ [ns Kakoro TMna TKaHW Xxapak-
TepHbl CBOWCTBa BO3ByAMMOCTU W
NMPOBOANMOCTA?

@ Kak CBfi3aHO CTpPOEHWE KIeToK
HepBHOW TKaHW C eé dyHKUMamu?




«MnnioCTpMpoBaHHas 3HUMKNO-
negusa no Buonorum.

2

. / '

w Teno GonbHIMHCTBA MHOI'OKJIETOYHBIX DPACTEHUM MU KU-
BOTHBIX COCTOMT M3 TKaHe.

o TraHHE COCTOAT M3 KJIETOK W MEKKJIETOYHOI'O BeIlecT-
Ba. Bce KIeTKM TKaHel B3aMMOCBA3AHBI.

» Tranu OBIBAIOT pas3HEBIX BUAOB. KaKablil BUJ TKaHER
uMeeT 0cob0e CTpOeHHEe W BBINOJHAET ONPEeAelIéHHYIO
(MYHKIIMIO.

w @OTOCUHTE3UDYIOIAsA TKAHbL XapakTepHa TOJBKO IJid
pacTeHWii, a MBIIIeYHAs WM HEePBHAsA — TOJBKO IJd JKH-
BOTHBEIX. OHAKO €CTh TKAHH, KOTOPbIE BEIIOJHAIOT CXOM-
Hble (DYHKIIUW M IIPUCYTCTBYIOT U y PacCTeHUM, U Y KHU-
BOTHBIX.

« Hannume TKaHe# M UX corjlacoBaHHas pabora Mmo3BO-
JIAI0T MHOI'OKJIETOYHBIM OPraHM3MaM YCIHEIIHO OCYIIEeCTB-
JATH KUBHEHHO BAYKHBIE IIPOLECCHI M IIPHCIOCAbIMBATH-
CA K Pa3IMYHBIM YCJIOBUAM OKPYIKAIOIIEH Cpezbl.

KHMIrM M XXYPHANDI:

5 Ozypeeea I'.'H. Boranuka / I''H. Orypeera, U.M. Mux-

aseBa. — M.: Mup sanukaoneaunii Asanra+, 2007. —
96 c. — (ManocTpupoBaHHAA SHIUMKJIONEAUS UIKOJb-
HUKA).

! Kyevixuna O. Tlucema nacekomsbix / O. KyBeikuna. — M.:

WUsparensckuit [fTom Memepaxkosa, 2009. — 176 ¢. —
(HayuHble pasBiedYeHHs).

b IIIKOJIBHBIN aTiIac-ONpejeuTelb BLICIINX PACTeHUMN. —

M.: IlpoceBemenne, 1991. — 240 c.

BONPOCHI AJiA OBCYXXOQEHWA:

@ Kakaa TkaHb obecneyuBaer UENOCTHOCTL PacTUTENBHOMO
opraHusma?

@ Coaepxat N1 HOTOCUMHTEIUPYIOLLYIO TKaHb KOpHW, cTebnu,
LBETKW W NAoAbl PacTeHWIA?

& Kakoe 3Ha4yeHue B XW3HU NO3BOHOYHbIX XWBOTHBIX UMEIOT
KOCTHaf W xpaulesas TkaHW?

@ MoxeT N XMBOTHbIA OpraHU3M cyllecTBoBaTtk He3 xupo-
BOW TKaHW?

Q lMogymanTe, noyemy y pacTeHUMn HeT MbILeYHON WU Heps-
HOW TKaHew.

http://vk.com/school_ipad



FrNABA IV

OPrAHDI
N CUCTENDbI OPrAHOB
HMBbIX OPrAHU3MOB

CAMOE... CAMOE...

o™

) Camble M3MeH4YMBbLIE OpraHbl pac-
TEHWUM — nuctba. OHW MOryT npe-
BpallaTbCA B KOMOYKW, YCUKMK, 4e-
WYWAKK, CTaHOBWUTLCH NOBYWKaMu
AN HaceKoMbIX.

o Cambivt BOMNbLIOW LBETOK Ha 3em-
ne UMeer Tponuyeckoe pacTeHue
amopgodpannyc ¢ octposa Cymart-
pa. Ero Bbicota npesbilwaer poct
Yenoeeka.

) Camble OpUrMHaNLHO YCTPOEHHbIe
XKMBOTHblIe — noroHodopsl. OHM
NPAYYTCH B CBOMX AOMMKAX — OTKPbI-
TbiX C OBYX CTOpOH Tpybkax. Tpybka
MOroHOMOPb! 33AHUM KOHLOM NOrpy-
XeHa B un. M3 nepegHero KoHua
TPYBKW BLIOTCA ANWHHBIE Liynanbla.
Y 3TUX XWUBOTHLIX eCTb Cepaue w
NMPOCTENLLNK MO3T.

s




Bbl Y3HAETE:

@ O B3anMoCBA3M BCex Yactemn op-
raHm3ma.

Hel B opraHuame.
BCNOMHMTE:

SKUBOTHbIX?

http://vk.com/school_ipad

@ Kak perynupyetca cornacosaH-
Has AeATeNsHOCTb OPraHoB W TKa-

@ Kakve TKaHu ecTb y pacTeHui u

4.1. Baaumoceasv mraeil
U 0p2aH08 pacmeHuil
6 npouecce numaHusA

OPrAHM3IM —
EAVMHOE LIENOE

o600 opraHvsmM — efuHoe uenoe. Knetku, TKaHW, op-
raHbl, CUCTEMbI OpPraHOB TECHO B3aMMOCBSA3aHbI.

YV BBICIIMX pacTeHHR
CBfA3b MEMXJV KJeTKaMu O00ecrneduBaOT TOHUYAWIITHE HUTH
IUTOILIA3MBI, KOTOPBIE IPOXOAAT UYepes OTBEPCTUA B KJe-
TOYHOH 000JI0UKE 1 COeAUHSIOT COAEPIKUMOE COCeTHUX KJe-
TOK. ¥ MHOIOKJIETOUHBIX >XKMBOTHBIX KOHTAKT W B3aHMO-
JeificTBHEe KJIETOK IPOHCXOAAT dyepes KJIeTOUHYIO MeMOpaHy.

CxopHble MO CTPOEHHIO M AEHCTBYIOIIHE COBMECTHO
KJIeTKU 00pasyroT TKaHHW. B3aMMOCBA3L PACTHTEJbLHBIX
TKaHeil 0COOeHHO APKO NPOABJSIETCA B IIPOILecce HUTAHUSA
pacTeHMIA.

Knerkn o0cof0il MOKPOBHOH TKAaHU KOPHSA
[IOTJIOLIAIOT BOAY B MUHEpaibHbIe BellecT-
Ba. JTOMY CIIOCOOCTBYET MCIApEeHUe BOJbL
yepes YCTBUIIA MOKPOBHOI TKAHM JIMCTA.

OpraHnvyecKHuX BellecTB.

ITo kmeTkam npoBogAINell TKAHH CTEOIT
(cocymam) Boa U MHHEPAJIBHBIE BEIIECTBa
NOCTYHAIOT B JINCThA W APYIHE OPraHbI.

B xumerkax (OTOCHHTE3HMpYIOHIedl TKaHH
BOJla, MUHepaJIbHbEIE BEIeCTBA U YIJIEKHC-
JBIH ras pacxonyiorca Ha oOpasoBaHUe

Ilo kneTkam mpoBoAAmIell TKAaHH (CHTO-

9 Yrne-
KMCIbIA
ras

 ConHeYHbIN
cBer

Kucno- . - Mapebl
pon { B N4  BOObI

Boga

1N MUHE- 1
panbHble CTEBEJIb
BelecTea ¢ &

— TpaHcnopT Bodbl

BHIHBIM TPYOKaM) opraHuvYecKHe BellecT-
Ba IOCTYNAIOT BO BCE OPraHbI M HAKAILIN-
BAIOTCA B KJETKAX 3amacaloleil TKaHH.

N MWHEpanbHLIX BELecTs
— TpaHCnopT OpraHU4eckux

BELLIECTB

U3 Traneit
dopMuUpYIOTCSA OpPraHbl U CHCTEMBI OPIaHOB, CIEI[HAJIM-
BUPYIONIHECcHd HA BBHINOJHEHHH ONpPeNeéHHBIX (MYHKIIHM.
OEM He CcHoCOOHBI CYIIECTBOBATH CAMOCTOATEJILHO BHE
IeJIOCTHOT'O OPraHM3Ma M TeCHO CBA3AHBI APYT C ZPYI'OM.

http://vk.com/school_ipad
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Jlcr — oprad, B KOTOPOM HOPOMCXOAHUT (DOTOCHHTES.
Jlucr obecrmeunBaeT yrijieBoJaMu He TOJIBKO cels, HO U
IpyrHe OpraHsl pacTeHud. IlepemenieHue BOJALI U MHHE-
PaJIbHBIX BeIIeCcTB OT KOPHEN K JIMCThAM, a OopraHuyec-
KHX BeIIecTB B 00paTHOM HaOpPaBJIEHHUH OCYIIECTBISETCH
mo crebao. OH TaKKe CIYHKHUT ONOPON AJA JHUCTHEB,
IBETKOB H ILIOJOB.

Oprassl U CHCTEMBI OPraHOB JXHUBOTHBIX TOXKE B3aM-
MOCBA3aHBEI Mexxay coboit. Jlérkwme, xabpbl MM Tpaxeu
OCYIIEeCTBJIAIOT ra3o00MeH OpraHM3Ma C OKPYIKalolmei
cpenoii. IlummeBapurensHas cucrema obecrieumBaeT mepe-
BapHBaHWe NHUIH. TpaHCHIODPT ra3oB W HHUTATENbHBIX Be-
IIeCTB MPOMCXOAUT C yYacTHeM KPOBEHOCHOM CHCTEMBI.
BrelmenuTenpHas cUcTeMa OCBOOOKZAeT OPraHM3M OT IPO-
IYKTOB oOMeHaA.

Perynsanuio nes-
TeJbHOCTH JKHUBBIX OPraHM3MOB € MOMOIIBI0 TOPMOHOB
HA3BIBAIOT TYMOpAJbHOM. ¥ pacTeHWil ropMOoHBI, AU (u-
TOIOPMOHBI, BBIJIEJAIOTCA HEKOTOPBIMH KileTKaMHu obpa-
30BaTEeILHON TKAHH. ¥ KHUBOTHBIX I'OPMOHBI 00pasylOTCH
0COOBIMH JKeJiesaMH, MOCTYHAa0T B KPOBb U PA3HOCATCH
1o Bcemy opraHusmy. ['OpMOHBI CTUMYJIUPYIOT MIN yrHe-
TAIOT POCT M JeJeHHe KJIeTOK, o0meH BermecTB. ITomumo
ryMOpPaJdbHON, yV KHBOTHBIX ecThb OCOOBIH, HpHCYyLIHN
TOJBKO MM, THII peryiadAnnf.

Y OGonapmIMHCTBA JKHUBOTHBIX OCHOBHYIO
{ / POJIb B PEryJsluu JesATeJbHOCTH OPraHus-
=" Mma wurpaer HepBHas cucrema. HepBHBIE

UMIYJILCHl BCerJia HAIpaBJeHbl K OIpPeJeéHHBIM KJIeT-

KaM, TKa#EaAM ¥ opraHaMm. OHN peryjupyroT MX COCTOsS-

HUE ¥ JeATeIbHOCTh. JTOT IIPOIECC HA3LIBAIOT HEPBHOM

peryasauueii. HepBHasa peryaanus OCYIIeCTBIAETCH

ObICTpEEe, UeM ryMopajbHasd.

OteeT opraHv3ma
Ha pasgpaxeHue

BocnpusaTtne

Bospewncrime pasgpaxeHus (g
pasgpaxutens v nepefaya v¥
BO3Dy X AeHWA 5

HepBHasa u rymopajibHasg peryjidaiins B3anMOCBS3aHBI.
ObpazoBanme rOPMOHOB H BbIJEJIEHME HUX B KPOBBL IIPOUC-
XOOHUT II0J BINSAHHUEM HEPBHOM CHCTEMBI, 4 Ha €€ cocTod-

HHe, B CBOKO O4Yepeb, OKa3bIBAKT BJIHAHMNE I'OPMOHEI.
http://vk.com/school_ipad

\&\mu BHOJIOTHYECKHE
HCCJETOBAHHS
Hokaxute, 4yto pocTt nobera

pacteHusi perynupyet ero
BepxyLuKa.

«[TOMOLLIHUK»

) Cpexbre aBa nobera nepesa
WKW KYCTapHMKa W NOCTaBbTE KX
B BOAY.

O Y nepeoro nobera yganute

BEPXYLUEYHYIO MOYKY, Y BTOPOro —
oCTaBbTe ee.

O lNpocneaute, Kakume MOYKW
pacTyT aKTUBHO.

) Coenawte BbIBOA O TOM, rae
HaxoAaaTcs (UTOrOPMOHbI, pery-
nupyoume poct nobera.

D uroropmoHbl Ha3bIBalOT POCTO-
BbiMu BeuwlectBamu. OHW MOryT
ObiTb ABYX BMAOB: OAHW CTUMYNU-
pYylOT POCT W XU3HEeAeRTenbHOCTb
K/IETOK W OpraHos, ApYyrie okasbl-
BaloT yrHetaiollee pgencreme. Tak,
UTOrOpMOHbI,  0bpasymumecs
npv nNpopactaHuu CemsaH, CTUMY-
NWPYIOT POCT pacTeHus, a (uro-
ropmoHbl, obpa3syioluecs npu
CO3peBaHuW NNodoB y opHoner-
HWX PacTeHWW, BLI3LIBAIOT CTape-
HWe opraHm3ma.

BOMNPOCHI:

Q@ Kak B3ammocsszaHbl TKaHu B npo-
Liecce nUTaHWA pacreHns?

@ Kak cBA3aHbl KNetkm W TKaHW B
opraHusme?

@ B 4em nposensetcs B3aMMOCBA3b
OpraHoB U CUCTemM OpraHos?

@ Y10 TaKkoe ropmoHbl? Kak OHM
LENCTBYIOT?




2

@ W3 kakux vactein coctouT nober.

@ lMoyemy MOYKY HA3bLIBAIOT 3a4a-
To4YHbIM noberom.

BCNMONMHMTE:
Q@ Kakve TkaHu ecTb y pacteHvin?

B

.’A'.)’ Bepxy-
- lueyHas

NnoYka

[a3yxa

nncTa
MazywHasn
foYKa

Y3en

4.2. CmpoeHue 6ezemamueH0z0
nobeza

http://vk.com/school_ipad

OPIrAHbl 1 CMCTEMDbI
OPrAHOB PACTEHMM.
NMOBEI

Y mHoroknetouHbix BOAOPOC/IEN Telo He pasfesnieHo Ha
opraHbl 11 MMeeT BWA, HUTEeW, NNacTUHOK WUNU KYCTUKOB.
Y BbICLUMX pacTeHur B cBA3M C obutaHwem B HazemHo-
BO3[YLUHOW Cpefe BO3HWKNM BEreTaTvBHble U reHepaTus-
Hble OpraHbl, COCTOALME N3 TKaHen.

Opransl, KoTOpEIe OGecre-
YMBAIOT OCHOBHBIE MPOIECCHI JKUBHENEeATeIHHOCTH PACTH-
TEJBHOT'O OpPraHM3Ma: IMUTaHWe, POCT, AbIXaHWe, BEIZEJIeHHE,
Ha3BIBAIOT BereraTHBHbIMH. OCHOBHBIE BEreTATUBHBIE OP-
raHbl pacTeHHM — mober U KopeHb. Bce moberu omHOTO
pacreHusi 00pasyoT CHCTEMY NO0eroB, a COBOKYIIHOCTH
BCEX KOpHE#l — KOPHEBYIO CHCTEMY.

Kpome BereraTuBHBIX, ¥ PACTEHUU €CTh I'eHEePaTHBHBIE
opra”sl (Jar. genero — poXKIaio, MPOU3BOXKY), WIH opra-
HBI Pa3dMHOXKeHHus. K HUM OTHOCAT IIBETOK, ILIOJ, CEeMsd.

Ilo6er — 710 crTebenb C pPacCHOJIO-
JKeHHBIMHW Ha HEM JHCTBAMH u moukKamu. Hanmuue
JUCTHEB — TJIaBHOe OTJIn4Yme mnobera OoT KopHsA. Iloukwm
MOTYT OBITH BEPXYUIEYHLIMH W OOKOBBIMH. BepxXymiedHbie
pacmnoJiaraloTcsa Ha BepxyIinke nobera, 60KOBbIe — IO €r'0
OOKaM HaJ KaKJAbIM JHCTOM. YTOJ MeXXJAY JUCTOM M pac-
MOJIOKEHHOW BBINIE YACThIO cTeOJIsI HA3BIBAIOT Ma3yxou
Jucra, a OOKOBBIe NOYKH, HaXOAAINIHecd B Hasyxax
JIUCThEeB, — MNa3yIIHBIMH.

VyacTok crebis, Ha KOTOPOM HaXOAATCA JINCT W IIa-
3yIIHAS MOYKA, HA3bIBAOT ya3aoM. OH 00OBIUHO TOJIIE MeK-
JOY3JIuA — ydacTKa cTebasa Mexay AByMs ysiaamu. Tarkum
ob0pa3oM, mober COCTOMT W3 MOBTOPAIOIIMXCA YIACTKOB:
MEeKIOY3JINHA, Y3JI0B C JUCTLAMH M HOYKAMH.

Taxkoe cTpoeHHe HMeOT BereraTuBHbie moberm. Ox-
HOBPeMeHHO C BereTaTMBHBIMHKM Ha pacTeHHMHM MOIyT OBITE
reHepaTuBHbIE ITOOErn, HecyIIde IBeTKH WU ILJIOMIBI.

~ g~ B 3aBUCHMOCTH OT AJWUHBI MeEXIOY3JIUA
: ) pasauyaT YAJUHEHHBIE ¥ YKOPOUYEHHBIE
=+ no6eru. ITo HampaBieHMIO pocra moberu
OBIBAIOT NPAMOCTOAYMMH (DOJIBIIMHCTBO [EpPEeBLEB, PO-
MaliKa), pee NPUNOAHUMAINMHACH (KOIIadybda JamnKa),
HOJIBYYMMM WJIHM CTeIIIIUMucs (JIyroBoM yay, jamdyaTriKa
TYCHUHASA), BRIONIUMUCH (XMeJlb, BbIOHOK), HEILIAIIIAMMA-
ca (MBIIMHEBIE ropourek). PacTreHus ¢ LEeNIAOIUMUACA U
BBIOIIUMHCS [MoOeraMy Has3bIBAIOT JIMAHAMM.
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ITouky HasbIBalOT 3adaTouHbIM noberom. CHa-
PY:KH OHA HOKDPBITA NJIOTHBIMH KOMKHCTBIMH YeIlysaMu,
IIoJ KOTOPBIMHM HaXOOATCA 3aYaTOUYHBINA crebenbs W Ma-
JIeHbKHEe 3aJYaTOYHbIe JHCThA. B masyxax 9THUX JHCTHEB
pacHoJiosKeHbl OYeHb MeJIKHe, eIBa Pa3jIuuYuMble B m—ﬁ
JAyIy 3a4aTOYHBIE HOYKH. 14

IToueuHnble Yemyu 3alUIIAIOT 3aKJIIOUYEHHBIN O] HU-
MH 3aYaTOYHBIHA mOOEr oT BhICHIXAHWA M NPOHUKHOBEHHUS
BHYTPL OOJIE3HETBOPHBEIX OPraHM3MOB, YV 3UMYIOIMUX II0-
YeK — OT 3aMeps3aHud. ¥ He-
KOTODBIX JIePeBBEB YeNIyH
OPONUTAHBI CMOJIOW, HAIPH-
Mep y Tomoss U Gepésnl. ITO
YCHJIIMBAET 3AaIllUTy 3adaTodu-
HOTro mobera.

Ha Bepxyiike MOYKH Ha-
XOOUTCA He:Haa obpasoBa-
TelbHadg TKaHb. KiaeTku eé
[IOCTOSAHHO JeNATCS u obeciie-
4YUBAOT (hOPMUPOBAHHE BCeX
3a4YaTOYHBIX OPraHoB Oyay-
mero nobera.

IToukn moryT OBITH Bere-
TATHBHBIMHM W Te€HEpPATUBHBI-
mu (uBerTouHkiMHu). M3 Bere-
TATHBHOH NoYKHM obOpasyercs
crefesib ¢ JIUCTHAMHU H IIOYKAa-
Mu. B remeparuBHON IOuUKe
u3 o0pasoBaTelIbHOH THKaHU
(hopMupyeTcs 3a4aTOK COIBE-
THSA WUJIW OAMHOYHOTO I[BETKA.
W3 Takoil HmOYKHM BEIPACTAET
IBETOHOCHBIN ITO0Er.

[Mo4e4yHble
yeLlyu

3a4aTo4Hble
cousetma <—|

v
3ayaTo4Hble A
NNCTLS

3a4aTouHbIN
crebens

Bec-
HOM moYKH Ha noberax HaOy-
xapT. BHyTpHM mOYKM mpouc-
XOJUT WHTEHCHBHBIA pOCT
BCeX eé dJacTeill, O0CO0eHHO
JUCTEeB U Mesxpoyanui. He-
KOTOpOe BpeMs YeIllyH OCcTa-
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I0TCA TJOTHO COMKHYTHIMH.
3areM OHH pPa3JABHUraTCsI H
HNOABJIAITCA 3€JIEHBIE CBEpP-
HYTBIE JIMCTOYKH MOJIOAOTO
nobera. B pasnpHelieM modedyHble YEIIYH [IPU PasBEPTHI-
BaHUHM MOYKM onagaioT. Ha crebiie oT omaBIIMX YeImyi
ocraroTcAa pyOdubl B BHJAe KoJjell, — IodedHble Kouabna. Ilo
HUM MOXKHO IIOJCYHUTATE BO3PACT BETBEH JEpPEBLEB U KYyC-
TAPHUKOB.

4.5. Paszseépmuieanue
nobeza u3 noYKu

http://vk.com/school_ipad

3ayaTo4yHbie
foYKH

aTOHHbIE

| — NACTBA
Mo4eyHsle
Yelym

3a4aTo4HbIN
crebensb

4.4. BecemamugHnasa novka

!&mn BHOJIOTHYECKHE
UCCIEIOBAHUSA

NMpoHabniopante 3a pas3Bép-
TbiBaHUEM rouyek.

«MMOMOLLHWK»

) Cpexbre Be3nuctHbi nober
knéHa (tononsa, pabuHbl) K1 no-
CTaBbTe ero B BOAY.

) OTmeTbTe Bpems, Koraa nouku

W Ykaxure, Hepes Kakoe Bpems
Ha4YHYT pa3fBuratbCa Yeuyn u
NOABATCA MONOoAble NNCTLS.

) Cpnenalte BbIBOA O TOM, node-
My PasABUraloTcs Yelym 1 CBep-
HYTble JTUCTbA.

R R R AR NN EY

Il

BONMPOCDHI U 3AAHMA:

O Ha3soBuTe BeretatMBHble W reHe-
paTuBHble OpraHbl pacTeHun.

O Kakoe cTpoeHine vimeer nober?

@ [okaxuTe, 4To NoYka — 3a4aToy-
HbIA nober.,

@ Y710 NMpomMCXOauT C MovKaMn Bec-
HoW?

HaYHyT HabyxaTb. IE




Bbl! Y3HAETE:

@ O 3HayeHuM cTebng B XU3HU
pacTeHuni.

@ Kakoe crpoeHue mmeeT crebens.

BCNOMHMWMTE:

@ K KakuMm BUOaM TKaHel OTHOCAT
KOXMULLY, NpobKy, KOPKY, ApeBecuHy
n ny6?

@ Kakoe cTpoeHue uUMeloT cocyapbi
1 BOMOKHA?

Or cTpoeHns NOKPOBHBIX TKaHew 3a-
BMCUT BHELHWA BWA ctebnga. Y nux-
Tbl 1 Oyka crebent ocTaércs rnag-
KM Ha NPOTAXEHWN BCER XU3HMU,
Kopka He obpazyetca. Y XBOWHbIX
y>Ke Ha PaHHWX 3Tanax passmTva B
KOpe MOosBAAITCH CMOMSHLIE XO-
Abl. Y Bepéssl Benas nokposHas
TKaHb (Bepécra), B coctas KoTO-
pow BxoauT npobka, cmexserTcs
TONCTON KOPKOW. KneTkm KOopku
MEpPTBbIE, He pacTarmealoTca 1 0b-
pasyloT npu yTonuieHun crebns
TPeLUMHBI.
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CTPOEHME N ®YHKLIMM
CTEBJIA

CTe6enb nMeeT OONbLUOE 3HAYeHMEe B XM3HU pacTeHus.
Crebenb — onopa, CBs3yloLlee 3BEHO MEeXy BCEMW opra-
HaMW pacTeHusi, MecTo Ana 3anacaHus BewlecTs. [ngd Bbi-
NOMHEHNS 3TUX (PYHKLUUN B HEM XOPOLIO Pa3BuTbl NPOBO-
Ofume, MexaHudeckme 1 3anacaiouime TKaHwu.

Crebennr — «och» mobera.
OH BHIIOJHAET OHNOPHYIO (GYHKIMUIO, «Hep:KHuT» Ha cebe
JIMCThsI, IMOYKH, IIBETKH, ILJIOABI U BBEIHOCUT HUX K CBeTY.
Crebenb ocymiecTBIAET TaKyKe TPAHCHOPTHYIO (DYHKIIHIO.
ITo HeMy mepeaBHUralTCA BOJAA W HMHUTATEJbHBIE BelllecTBAa
OT OOHUX OPraHOB K APYILHUM.

Y MHOTIHX TpaB, BceX JepPeBbeB M KYCTADHHUKOB B
crebyie OTKJIAABIBAIOTCA B 3aIlac IHUTATEJIbHBIE BeIecTBa,
KOTOpBIe HCIOJIB3YIOTCA JJA POCTa IIO4YeK, IBETKOB U
mwirogos. CiemoBaTenbHO, cTedellb BRIMOJHACT €I U A
saracarmoInyo (QyHKIIUIO. pE

Cuapyxmu creGens 3amiu-
Ia0T OT BHEIIHWX BO3JeHCTBUN MMOKpoBHBLIe TKaHu. Ca-
MBI BepXHUH ciIoH cTrebnsa — woxuna. OHAa OpUCYTCTBY-
eT TOJNBKO y MoJoabix BerBeii. ITox KosKume# y HUX eCcThb
CIION KJIETOK, COHepKalluX XJOPO(MHIII, TO3ITOMY MOJO-
JAoil crebesb BBINOJIHAET ellé U (POTOCHUHTE3IUPYIOUIVIO
(hyHKIIHIO. ¥ 0ojee cTapbIiX BETBEH KOMKHUIA CMeHAEeTCH
APyroil NOKPOBHOI TKaHBI0O — mnpobkoii. Ilox npodkoi
HaxXxoAuTCcsa Kopa. BHYTpeHHHI CJI0H KOpbBI — Jy0.

4.6. Cmpoenue cmebas
(nonepeurvlii cpea
mpéxnemmuezo nobeza Aunwt)
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B crebne B cocraB sgyba BXOAAT CHTOBHIHBLIE TPYOKMH,
n1y0saHBIE BOJIOKHA M 3anacampoiiue TKauu. JlyOsHble BO-
JIOKHA MPUAAI0T CTebI0 IPOYHOCTD.

Crnenyromuil 3a KOpPOH CJOH KJIETOK — KaMOui. 9TO
obpaszoBaresibHAA TKaHb. KJIeTKH KaMOus KHUBBIE, B pe-
8yJIbTaTe UX JEeJIeHHs 00pasyioTcsa KJeTKH Jyda M JpeBe-
cuHbl. IIpM 2TOM B CTOPOHY ApeBeCHMHBLI KaMOWii OTKja-
AbIBaeT KJIeTOK OoJiblle, YeM B CTOPOHY KOPBI.

JdpeBecuHa — caMBIil MOIIHBIM CJIOM, 3aJerarimuii
mox xkambuem. OHa, KaKk u JyD, COCTOMT U3 PA3HBIX KJie-
TOK. B eé cocraB BXOAAT cOCyIbl M BOJIOKHA. Bece sTu 00-
pasoBaHua MEpPTBhIe. EMMHCTBEHHBIE JKHUBBIE KJIETKH Ape-
BeCHHBI — 3amacalolue.

K meHTpYy OT IpeBeCHHBI PACIIOJOMKEHA CepAIeBUHA.
KreTKH cepAlLieBHHBI »KHUBBIE, KDPYIIHEIE, TOHKOCTEHHEIE,
BBIMIOJIHAIOT 3aIACAOIIVI0 (PYHKIIHIO.

3a cuér
obpasoBaTeJbHON TKAHHU, Ha-
XoAfAleiics HA BepPXYIIKe I0-
foera, crebenb pacTér B AJIN-
Hy. lenenue KiIeTox Kambus
obecrreunBaeT poctT cTebas B
TOJIIIHHY.

¥V nmepeBneB, nmpouspacra-
IOIIUX B YCJIOBHUAX yMeEpeH-
HOTO KJIMMAaTa, JAeJeHue KJie-
TOK KaMmMO0usa HadYuHaeTCHA
BECHOM M B3aKaHYMUBaeTCs
ocenpio. BecHoit obpasyiores
fosee KpynHbIEe KJIETKH, a K
KOHILY JieTa — y3KHe, ¢ TOJI-
cTeiMuA  obosourkamu. B pe-
ayabTate QopMHUpyeTcA Tro-
AMYHOE KOJBI0 — IIPHPOCT
opeBecuHBI 3a rox. Kaskmgoe KOJBIO COCTOUT M3 CBETJIO-
ro (yJeTHero) m TEéMHOro (3uMHero) ciyioéB. Ilo umeny ro-
OUYHBIX KOJell HAa CIMJIe CTBOJIA MOXKHO OIpeesIuTh BO3-
pacTt nepesa.

fogmyHble konbLia
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BospacT gepeBbeB HEOAMHAKOB MU KOJed-
JIeTCsI OT HEeCKOJBKHX JecATKOB (Oepésa,
OCHHA) M HECKOJBKHX coTeH (ejb, COCHA)
a0 2—5 Teicsgu jger. BospacT CeKBOHSOEHIPOHA, WJIHN
MaMOHTOBa JepeBa, npomapacramoiiero B CeBepHoi
Amepurke, — 3,5—4 TeICAYH JIeT, AHAMETP CTBOJIA —
10-12 wmerpoB. B xorHne 18-ro Beka B Cemnerajyie ObLI
obnapyken 6a06ab, BO3pacT KOTOPOr'O IIPEBBLILIAJ 5 ThI-
csY JIeT, 4 AMaMeTp CTBoJa ObLT paBeH 9 merpam.

http://vk.com/school_ipad

TonnyHble konbua MoryT «paccka-
3aTb» O KAMMATe NPOLUMbIX feT.
OHW MOTYT BbITh WMPOKUMM U y3-
kumu. LLlupokue obpasylotcs B
TEMMbIE W BAaXHbIE rofbl, Tak Kak
3TW YCIoBUS CNOCOBCTBYIOT Mpu-
pocTy ApeBeCcHHbl. Y3Kue roavd-
Hble KOMbLla BO3HWKAIOT B XOMOA-
Hble W CyXWe rofbl.

\&HOH BHOJIOTHYECKHE

: HCCJIETOBAHHS
Onpepenvte BO3pacT Aepesa
no cnuny.

«MOMOLLHUK»

J BHUMATENbHO pPaccMoTpuTe
MOBEPXHOCTb CMWNa APeBecHoro
crebna.  Hamgute rogunyHbie
KOnbLa.

w CocuutaiTe rofnyHble KonbLa
OT UEHTpa A0 KOpbl 1 onpegeny-
Te BO3pacT fdepesa.

W logymaiite n onpegenute, Ka-
KWe rofu4Hbie Kojbla crapuie:
Te, KOTOpble HaxoaaTcs Onuxe K
Kope, unu Te, KoTopble Bruxe K
cepauesuHe.

BONPOCHI:

@ Kakvie dyHKUUM BbINONHSET CTe-
Benb?

@ KakoBo BHyTpeHHee CTpoeHue
crebna?

@ Kak pacrér crebens?

© Ckonbko roAu4yHbIX Koneu B

cTBONE pecatuneTHero ayba?




Bbl YVZHAETE:
@ Kakoe crpoeHwe MMeeT nucT.

Ha nobere.

BCNOMHMTE:
@ Kakoe crpoeHue umeer nober?
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Q Kak MOTYT pacnofiaratbCa nUcTbA

4.7. Buewnee
cmpoeHue
auema

Nucrosas
nnacTuvHka

Yepeluok

OcHoBaHue

4.8. Jlucmva
¢ NPUIUCMHUKAMU

Cuasyune YepellkoBbii

BHELWHEE CTPOEHME
JIMCTA

B nvcronx NPONCXOAUT MPOLECC, OTINHAIOLLMINA PacTeHns ot
rprboB N XMBOTHbIX, — ODBpasoBaHWe OpraHnyeckux Be-
Lwecrs. JINCTbs y4acTBYIOT B MCMapeHny BOAbl U razoobmeHe.

JIuer — BoroBad vacTh mobe-
ra. OH cCOCTOUT M3 JHUCTOBOH ILIACTUHKH, YepellKa, OCHO-
BAHUSA U NPHINCTHUKOB.

JlucroBas IJIACTMHKA — 9TO pacUIMpeHHAs 4YacThb JIHC-
Ta. BHM3y OHA IepexoAuT B YepelIOK — CYMKeHHYI cTeb-
JEeBHAHYI YacTh JHCTA. Uepemiok o00JiaflaeT yInpyrocrbio,
TO HejiaeT MeHee OUIYTHMBIMH Vyaaphkl IO JHCTY rpaja,
Kamejgb AOK[AA, IIOPBIBBI BETpPa, a TAKKe BBIHOCHT JIMCT K
ceBery. HuiKHAA dYacTh dYepellka IepexXofUuT B OCHOBAHHE
JIHCTa, KOTOpPOEe CBA3BLIBAET JIMCT C y3JIOM CTelsid.

Ha ocHoBanmm jmcra Hepeaxo obOpasyioTcs BBIDOCTBEI —
npuIucTHUKEM. Wx 00BIYHO aBa, OHU CBOOOJHBIE MU
cpacrapTcd ¢ yepemikoMm. IIpuimcTHHKM MOryT OBITH 3e-

JIEHBIMH, MOZOOHO JIHCTOBOM

ILUTACTUHKE, WA TPO3PaAYHBI-
MH. ¥ HEKOTOPBIX pacTeHHH
(Gepésa, yepémyxa, JIAIa) NpU-
JIHMCTHUKH PaHO OHafarT U Ha
B3POCIBIX JIMCTBAX HMX HeT.
Ects pacrenus (kaparasa, W
JREJITadA aKamusa), Y KOTOPBIX
IPUJINCTHHUKYA BUAOW3MEHEHBI
B KOJIOYKHW M 3allUIIaioT pac-
TeHUA OT MOEJAHUA FKUBOTHBI-
Mu. B TO Ke BpeMs MHOTrHe
pacTeHusd He HMEIOT HPHJIHCT-
HUAKOB (JIAHABIII, CHpPeHb, IIac-
TYIIbA CYMKAa).

MpunucTHUKIN

JlcT ¢ YepemIKOM HAa3bIBAIOT YepelIKo-
BBIM, a 0e3 uepemrka — CHASYHM. Y IIIIe-
HUIIBI, OBCA, T'BO3JAHUKU JINCThA CHUAAUYHE,
uX IJIACTHHKA cpas3y MNepexoJWMT B OCHOBaHHE JHCTa H
OXBaTBIBAeT cTebelb.

JlucTha pasHBIX pacTeHUM pasindaloTcsa II0 YHUCIY
JHUCTOBBLIX ILJIACTHHOK. JIHMCT ¢ OJHO# JIMCTOBOM HJIACTHH-
KOU HasbIBAIOT MPOCTBIM, a JHCT C HECKOJBKHMM ILjIac-
THHKaMH, pPAacIOJOKeHHBIMH Ha o0ieM dYepemike, —
ciaoskHbIM. KakIyio NIacTUHKY CJIOKHOTO JIHCTA §
Has3bIBalOT JIMCTOYKOM. 4
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NACTbSA PACTEHWUIA

MPOCTHIE

CNO>XHbIE

JIMCTOPACINONOXEHWE Tlopsanox pasMeleHHus JHCTHEB
Ha nobere Ha3BIBAIOT JHCTOpacmojoxkenuem. llpu oue-

PETHOM JIMCTOPACHOJIOJKEHHHM OT KayKJoro yajua crediad
OTXOAUT OoxuH jauct (nuna, sbiousd, Gepéza). Ilpu cy-
NPOTHBHOM JIMCTHA Pa3MeNmIalOTCsA Ha Kax/J0M y3Jie IIO-
apHO, OAMH TIPOTHB APYToro (CUpeHb, KIEH, Kpammsa).
Ectbs pacTeHus, ¥y KOTOPBIX HA OJHOM y3Jié Pa3Mellaercs
Tpu Jucra u Gosee (BOpOHHH rJias, ajojed, OJieaHIApP) —
9TO MYTOBYATOE JTUCTOPACIOJIOMKEHUE.

|

4.10. Jlucmopacnoaoxcenue: a) odepédnoe;
0) cynpomusHoe; 6) mymosuamoe

OOBIYHO JHCTHA pacHnoJiaraloTcs Ha pacTeHHH Tak,
uyTo0OBl MEHbIe 3aTEeHATH APYr ApPYyra.
http://vk.com/school_ipad

4.9. Tunwvt aucmees

Y crpenonncra v apyrx BoaHbix
pacTeHnin nobern HecyT NUCTbA C
pa3Hon GopmMon NUCTOBOW Nnac-
TUHKW. [1OABOAHBLIE NMUCTLA 3TUX
pacTeHuin NeHTOBWIHbIE MK pacce-
YEHHbIe, @ HaaBoAHble — LenbHble.
D70 CBA3AHO C 0COBEeHHOCTAMM
obutaHus B pasHbix ycnoBusx. Pac-
CeYEHHbIE MOABOAHbLIE NUCTHA —
«WINCTBA-Kabpbl» — npucnocobne-
Hbl MOrNOLWATh PacTBOPEHHLIN B BO-
[e Kncnopog.

BONPOCHI N SA[AHMA:
@ KakoBo BHelwHee CTpoeHve n1cta?
@ Yem YepewikoBbIA NNCT OTAVYa-
erca o1 cugadero? [pueegute npu-
Mepbl pacTeHWn C YepellkoBLIMU U
CUARYUMUN NUCTEAMMN,

@ Hangute yeptbl OTAUYMA MNPOC-
TOr0 NUCTa OT CNOXHOTO.

@ Kak pacnonaralorcs IvMCTba Ha
nobere?




Bbl YV3HAETE:
@ Kakue TkaHu 0DpasyioT nucTbs.

@ Yto npegcragnser cobont xunka
nncTa.

@ Kak pacrnonaratorcs KUK,

BCNOMHMTE:

@ Kakue pacreHus OTHOCAT K CBe-
TONOWBLIM, 8 KakMe — K TeHeBbl-
HOCNUBLIM?

@ B 4ém 0cobeHHOCTM CTpoeHus
KNeTok (DOTOCMHTE3UPYIOLLEen TKa-
HW?

TKaHb

TKaHb

Koxuua

Cron64atasn

Fybuaras

Jlucren MHOMMX pactenuin Bbinens-
I0T feTyyue Bewecrsa, rybutensHo
AeicTBYIOLLMe HAa MMUKPOOPraHu3-
Mbl. Msco, peiba nyswle coxpaxs-
foTcs, ecnu ux oBepHyTb NUCTBAMMU
XpeHa, YecHoka. YecHo4Hbie NyKo-
BMLblI NONE3HO CcaxaTb Mexay
rpagkamMu  CagoBON  3eMASHUKMN.
Boinensemble vMK netysue Betie-
CTBa 3aWMTAT pacTeHus OT Cepou
FHUN.
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KJIETOYMHOE CTPOEHME
JIMCTA

Jucr, kak v see opraHbl pacTeHusi, UMeeT KNeTo4Hoe
CTPOEHME U COCTOUT M3 Pas3fNu4HbIX TUMOB TKaHewn. Ero
CTpOeHue 0ByCNIOBNEHO YHWKANbHOM CNocobHOCTBIO obpa-
30BbIBaTh Ha CBETY OpraHu4eckne BelecTsa.

Crapysxn Jjucr
HMeeT KOMKHIYy — IOKPOBHYIO TKaHb. KyCcOUeK KOIKHIIBI
MOJKHO JIeTKO CHSATH, 3alleIMB HWIJIOH, W PacCMOTPeTh Ha
cBer. OHa mpospauHa, Giarozapd 4eMy CBeT IPOHHKAeT B
MAKOTH JucTa. KoKuIa COCTOMT M3 JBYX BHIOB KJIETOK.
BonpmuHCTBO 13 HUX OecIBeTHEIE, ILIOTHO MpPUJIEraillne
Apyr K apyry. Hekoropsle KieTku 3enénbie. OHEH obpasy-
0T yCThUIIa. ¥ BOAHBIX DACTEHHI yCThHUIIA HAXOATCA HAa
BEPXHeH KOJKHIe JINCTa, Y PACTeHHH, IIPOM3PACTAIOIINX
Ha cylle, — Ha HHUMKHEMH.

Knetku cronbyaton

TKaHU
BonokHa
MEeXaHUYeCcKom
TKaHW g
C s
ocyabl
b3
CutoBMaHbIE
TpybKM
MeXKneTHMKIM

Knetku rybuyatom
TKaHW

Ycrbuua

4.11. BhympenHee

Bonocok cmpoeHue Jaucma

KneTkn MAKOTH JIMCTA, PACIOJIOXKEHHBIE IOJ Bepx-
Hell KOMXUIeH, MOXO0MKH HA CTOJOMKH H COAEep:KaT MHOTO
XJIOpOILIacTOB. ATO croabuarasa TkaHb. llog Heil pacno-
JIOKEeHBI KJIeTKW HeNpPaBUJIBHOHW (DOPMBI ¢ MEHBIIHUM HHC-
JIOM XJIOpOILIAcTOB. JTO rydbuaras TeaHb. Mexxay Kiert-
KaMH HAXOAATCH KPYIIHBIE MEKKJICTHHKH, 3al0JIHEHHBIE
BO3AYXOM.

Cronbuaras m rydodaTas TKAHH SABIAIOTCI PasHOBHI-
HOCTAMH (POTOCHHTE3UDYIOIIEeN TKAHU.
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B nmerhaXx pacTeHWH TPOBOIAAININE TKAHU
00pasyIoT MIpPOBOAAIINE NYUYKKM — IKMHIKH.
Ilo cuToBUAHBIM TPYOKAM KHJIOK W3 JIMCTh-
€B JBMIKYTCsS OpraHMYecKHe BeIlecTBa, IO COCyJaM B
JIMCThs IIOCTYIAET BOJA M MHUHEpaJbHbIe colu. B cocras
NPOBOAAIIUX IYYKOB BXONAT BoJsiokHa. OHH mpmgaioT
JKMJIKAM IIPOYHOCTD.

TWUMbl XXWNKOBAHWA NNCTLEB Pacmoisioskenne KHMJIOK B
JIMCTEe Ha3BbIBAIOT JKHJIKOBAHHMEM. PasamdyaioT HECKOJbLKO
THUIIOB MHUJIKOBaAHHAA:

— IapajjieJibHOe — KpPYIHEBIe KUIKH OPOXOIAT IIa-
payiesibHO APYI APYry (IIIeHuIla, poros);

— ceT4yaToe — IlocepejrHe JIMCTOBOH MNJIACTHHKH
IIPOXO/UT MOIIHAA TJIABHASA HUJIKA, a OT Heé orxonaT 6o-
Jee TOHKHe OOKOBEIE; B3aMMHOE DACHOJOMKEHHUE MKHJI0K
HAaIIOMMHAET IIep0 NTUIEI (CHpPeHb, KpaluBa);

— JAYroBOoe — KayKaasd JKHJIKa, KpoMe IIeHTPaJIbHOMH,
MB30THYTa AYro# (JMaHABIII, HOXOPOIKHUK);

— BWJIbYATOE — JMHUJKH pacroJjiaralmTcs BAOJIb JIUCTA,
OfHA »XWJIKa pas3BeTBJIAETCA Ha JBe, U OHU He IIepeceKa-
oTcA (IAaOmOpPOTHUK, THHKIO W APYIHE NPEeBHUE PACTEHNHA).

http://vk.com/school_ipad
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NIOH BHOJIOTHYECKHUE
- HCCJIEOBAHHST

N3yunte pacnonoxeHue
pasHooOpasue NUCTbeB BalLKUX
KOMHAaTHbIX pacTeHun.

"

«MOMOLLHUK»
W Onpegenute, kKakue nucTbs Y
KaX[oro n3 pacreHuin:

— NPOCTLIE VNKU CNOXHBIE;

— YepeLlKoBble uUnu crasyue.
) Onpepenute, Kak pa3MewlaoT-
CA NUCTbS Ha noberax pacTeHuiA.

) BoisicHuTe, Kakoe XunkoBaHue
MMEeoT NINCTbA.

U 3anuwinte pesynbTatbl KCCne-
[OBaHMA.

4.12. Runkosarue aucmbves

CETYATOE

AYrOBOE

BUJIBYATOE

Y pacrenuii, obuTanomux B
YCJIOBHUAX XOPOIIeH OCBEMIEHHOCTH, JIUCTHSI COMEPIKAT He-
CKOJIBKO CJIOEB CTOJIOUATBIX KJIETOK. XOpPOIIO PasBUTA B
HHUX U ry04yaTas TKaHb. TaKWe JHUCTHA HA3LIBAIOT CBETOBHI-
MH. ¥ TEHEeBBIHOCJIHMBBIX PACTEHHI JHUCTbA MMEIOT IO OJHO-
MYy CJIOI0 MEJIKMX CTOJIDUATBHIX KJIEeTOK, W ryduarad TKaHb
y HUX MeHee pasBuTa. Takme JHUCTHA HA3BLIBAIOT TeHEBbI-
vmu. Takum oOpasoM, JHCTOBBIE IJIACTHHKH Y CBETOBBIX
JIACTBLEB TOJIIE, YeM Yy TeHEeBbIX, OJHAKO B TEHEBBLIX JIMNCTH-
AX XJIOPOILJIACTBHI KPyIHee M comepskar Gojbine XJI0poduii-
aa. IlosTomy OoHM M HMeEIOT TEMHO-3eJE€HYI0 OKpacky. Cse-
TOBBIE JIMCThSI CBETJIO-3€JIEHBIE, TAK KAK B HUX COJEPIKUTCH
MeHbile xJjgopoduiia. CBeTOBbIe U TEHEBbIE JHCTHS Pa3iIy-
4alTcA pasmMepaMu. B JiecaX pacTeHUA HUMEIOT KPYIIHBIE
JIMCThHA, KOTOPBIE YJIABJIUBAIOT OOJIbINE CBETA.

http://vk.com/school_ipad

BONMPOCHI M 3AJAHMNA:

@ W3 kakux TKaHem COCTOAT KOXMU-
ua U MAKoTb nucra?

© Yem obycrnoBneHo pa3Hoe pacro-
NOXEHWe YCTbUL, Y pacteHun, obu-
TAIOWMX B Pa3HbIX CPenax XusHu?
@ Kakue TKaHW HaxomsaTca B XuWn-
Kax nucra?

@ Kakue Tumbl XWUNKOBaHWA Bbi
3Haete? [lpuBegute NMpUMepkI.

@ Kak pasnuuaetcs BHYTpeHHee
CTPOEHWe CBETOBbIX W TEHEeBbIX
cTbes?




Bbl Y3HAETE:

@ Kakoe 3HayeHue w cTpoeHue
MMEeT KOpeHb.

@ Kakve ObIBAIOT TWMbI KOPHEBbIX
cncTem.

BCNONMHMTE:

@ KakoBbl 0cOBEHHOCTM NOYBLl Kak
cpenbl XWU3Hu?

@ Kakoe 3HaueHue mmeer obpazo-
BaTeNbHaa TKaHb?

4.13. 30HbL KOpHI

http://vk.com/school_ipad

KOPEHDb

KOpeHb BbIMNONHAET CIJYHKLI,MIO nornoweHna 13 no4ebl BO-
Obl C MWHepanbHbIMW BelleCTBaMuU. OH 3aKpennaetr u
yaepXxuMBaeT pacrteHne B rno4dee. B KOpHAX MOTYT OTKNadbl-
BaTbCA 3anacHble rnutatelibHble BelleCTBd.

Kopens — oceBoii oprai pacTeHusd, KO-
TOPBIA B OTIHYHE OT cTeD/Id He pacuJieHEH Ha V3Jbl, MeK-
JOYy3JIAsA U He MMeeT JucTheB. KopeHb HapacTaeT B IJHHY
B TeYeHHe BCel KHM3HU PACTeHHUHA, NPOJABHUTAsACH CDPEAn
TBEPABIX YacTHIl IMOoYBBI. I 3amiUThl HEXKHOTO KOHYMKA
KOPHA OT MeXaHHYeCKHX HOBpe}Rﬂe}lHﬁ B YMeHBIIeHHA
TPEHU:A CHYKHUT KopHeBo# uexyuk. OH obpasoBaH KjeTKa-
MH DOKPOBHOW TKAHM, KOTOPBIE OTCJIAMBAOTCA U 00pasy-
0T CJIM3b, O0JIErYaroulyio IPOABHMIKEeHHEe KOPHS B IIOYBE.
Y pacTyiiero KOpHA YexXJHUK 00HOBIAAeTcHA KarKIbli HeHb.

3oHa
npoBefeHns
30Ha
BCacbIBaHWA
30Ha
pacTaxeHus
W pocta
30Ha
[enexun 4
Z ;'!’-.
ZRRist=Es Q‘!{u’
N ERR g
S
KopHeso#n é%'gggaab
YEXTUK 'Eﬁgnéﬁ(
£1e)* )5
L)

ITog KOpHEBBIM YEXJHKOM pacrojaraercs
3ouHa pexenns. OHa cocrouT M3 obpasoBaTesb-
HOll TKaum. Kiaerkm aroil Tkanu gensarca. O6-
pasoBaBHIMeCcHd KJETKH pacTAruBalOTCA B IIPO-
AOJIBHOM HANIPABIEHUH W (POPMUPYIOT 30HY
pacTsasKeHHMsE ¥ pocra. JTo ofecredmBaeT pPoCT
KOpHA B AnuHy. W3 KieToK oOpasoBaTenbHON
TKaHu (GopMHUDPYyIOTCA APYrUe TKaHW — II0-
KpOBHAadA, MNPOBOAAINAA M MeXaHUUYecKasd.

3a 30HOH pacTsKeHHUs cleAyeT 30HA Bca-
cpiBaHMA. B 5TOil 30HEe M3 KJIETOK 0coboil Io-
KPOBHOM TKaHU o0pasyercsa MHOMECTBO KOpHe-
BBIX BOJIOCKOB. ¥ MIIEeHUIIbl, HAIIPUMED, UX J0
100 ma 1 KBagpaTHOM MWJILJIAMETPE II0-
BEPXHOCTU KOPHA.

4.14. Kopneavle 6010CKU

http://vk.com/school_ipad
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BhIpaCTalOIeM y4YaCTKe KOpPHSHA.

y Buarogaps KOpHEBBIM BOJIOCKaM BCACBIBAIO-
) mad HMOBEPXHOCTh KOPHS YBEJIMYMBAETCH B
JeCATKH U Jaske COTHH pa3. KopHeBble BO-
JIOCKH paboTaroT KaK KPOXOTHBIE HACOCHI, KOTOPHLIE BCa-
CBIBAIOT M3 IIOYBBI BOJY C PACTBOPEHHBIMH B HEll MHHe-
paJIbHBIMM BellleCTBAaMH. 30HA BCACBIBAHUA TOJBUIKHA,
OHa MEHsIeT CBO€ MECTO B II0YBE B 3aBHCHMOCTH OT pPOC-
Ta KOpHA. KopHeBbIE BOJOCKHU KUBYT HECKOJBLKO HHEH
M OTMHPAOT. 30HA BCACHIBAHMUA BO3HUKAaeT HAa BHOBb

Ha mecte npesxkHeii 30HBI BcachiBaHHA (popMHUpYeTcs
30Ha npoBexeHus. 1o KieTKkam 5TOH 30HBI BBEpPX, B HaMI-
3eMHBIe OpPraHbl, IPOBOAATCA BOJa U MUHepaJlbHBIE Belle-
CTBa, a BHHU3, OT JIHCTheB K KOPHAM, — OpraHHYecKHe.

KneTku MOKpoOBHOU TKaHM 30HEI IIPOBEEHUS Y B3pOC-

JBIX pacTeHuil IOpPpH OTMHPAHHH MOTYT HACIAUBATBLCSH
JAPYT Ha apyra, o6pasysa npodKy. B pesyibraTe B3pOCHBIMH

KOPeHBb O/IpeBEeCHEeBaerT.

Ha 30HY npoBefeHHMS NPUXOAUTCS OOJBIIAS YACTh

JUIAHBL JONTOMKUBYIOIMX KOPHEI.

TWMbl KOPHEBbIX CUCTEM

CoBOKYIHOCTE BCEX KOpPHEH

pacTeHus HA3BIBAIOT KOPHEBOH cucremMoli. Pasmuuaror aBa
THIIA KOPHEBLIX CHCTEM — CTep:KHeBasg M MOYKOBATAasd.

B crep:HeBOM KOPHEBOM cHC-
TeMe BBIAENAIOT I'JIABHBIA KOPEHb.
On pacTér CTPOro BHU3 U BbIJeJIs-
eTcd Cpead NpPOYUX KopHel 60Jb-
mied pAamHON ™M ToamiuHOM. OT
TJIABHOI'O KOPHA OTXOAAT DOKOBBIE
kopau. CrepskHeBasg KOpHeBas
cucTeMa XapaKTepHa IJdA Topoxa,
IIOJICONTHeYHNKA, HacTylIbell cyM-
KM, OJyBaHUYMKA U MHOTHX IpPYy-
I'MX PacTEeHWId.

MoukoBarasi KOpHeBas CHCTe-
Ma CBOMCTBEHHa 3JaKaMm, I0J0-
POKHHUKY W APYIHM PACTEHUAM,
YV KOTOPBIX TJAaBHBIA KOPEHBb IIpe-
KpamiaeT pocCT cpas3y B HayaJe
pasBuUTHA 3apoabimia. IIpu atom y
ocHOBaHmMsA mnobera oOpasyroTcs
MHOT'OYHCJIeHHbIe KOPDHH, KOTODPbIE
HA3BIBAIOT NPHIATOYHBIMH. Pacre-
HHEe PasBHBAaeT IIyYOK, WA MOYKY,
bosiee-MeHee OMWHAKOBBIX TI0 TOJ-
H{MHe, JJMHe ¥ pPasBeTBIEH- &
HOCTH NPUAATOUYHBLIX KOpHeit,

@

77
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MOH BHOJIOTHYECKHE
- WCCJIEOBAHUS

Uccnepynte 30HY BCacblBaHUA
MOMNOL0ro KOPHS.

«MOMOLLHNK»

w ObesxuTe CTakaH mMapnewn. Ha-
newnTe B CTakaH Bofbl, 4Tobbl oHa
CMa4umBana NpPoBUCLLYIO Mapaio.

w Ha mapnio nonoxure Heckonb-
KO CemsH MLIeHWLblI WAV ropoxa.

w CrakaH nocrtaBbTe B Tennoe
MeCcTO W MepuofM4ecki nobas-
nauTe BOAy.

) Yepez 7 pHel paccMmoTpute
oTpocline Kopewkw. Hangute
30Hy BC€acCbiBaHWA C KOPHEBbLIMW
BOJIOCKAMM.

AUy

Y opgHoro pacreHus pxu, Bbipa-
WEeHHOro B Tennuie, obuias anvHa
BCex KOpHe coctasuna 623 kuno-
MeTpa, TO eCcTb OKasanacb pasHoOW
paccrosHuio oT Mockebl 1o CaHkT-
MeTepbypra. ObLWas NOBEPXHOCTL
BCeX KOpHeW y 3TOro e pacieHus
Obina bonblle MNOBEPXHOCTU Haf-
3eMHbix opradoe B 130 pas.

T T — A g

4.15. KopHeabie cucmembl:
a) cmepicresasn;
0) mourxoeamas

BONPOCHI:

© Kakylo ponb B XW3HW pacTeHus
UrPaeT KopeHb?

@ Kakuve 30Hbl BLIOENAIOT B KOP-
He? Hem OHW OTNMYAKTCA OpYyr OT
apyra?

@ Kakow TkaHbio 0bpazoBaHbi Kop-
HeBble BONOCKM? Kak CBA3EHO WX
CTPOEHUE C BhINOAHAEMBIMU DYHK-
umamm?

Q Yem oTnMYaeTca rnaBHbIA KO-
peHb OT DOKOBBIX WM MPUAATOYHBIX
KOpHen?




W —— b

Bbl Y3HAETE:

@ Kakve BMAOM3MEHEHWUS NUCTbEeB,
cTebnei 1 noYek CyLiecTByioT.

@ Kakyio ponb wrpaior Buoouame-
HEHHbIE noberu.

BCNOMHMWTE:

@ Kak npucnocabnusaiotca pacre-
HWS K nepeHeceHWio HebnaronpuaT-
HbIX TemMnepaTtypHbIX YCNoBUiA?

efnvHoe Lenoe.
o

riéTe WMoranH Bonbgranr
1749-1832
ABTOp TpyAOoB «OnbIT 0 METaMop-
doze pacreHun» (1790), «Yde-
Hue o ugete» (1810). WU.B. TéeTe
paccMmartpusan npupomsy W BCE
xMBoe (Bkjlo4aa 4enoseka) Kak

Mpeobpasosarue U cmeHa dyHK-
UM OpraHa MOryT MPOUCXOAMTh
Ha Hawwux rnasax. Tak, y Aukou
FPYLWW KOMOYKa MPOXOAMT CHaya-
Na craguio NoudkK, 3atem CTaguio
KopoTkoro obnucreeHHoro nobera
1, HaKoHell, cOBCTBEHHO KOMIOYKM.

4.16. Konwuru

JUECTMOB020 NPOUCXONCOCHUS:
a) onyHyus; 6) dapbapuc;
cmeb.le6020 NPOUCXOHCOCHUA:
6) GoApbLULHUK

http://vk.com/school_ipad

\(\«‘ V amnoas, araBbl, TOJCTSIHKH BOJA 3amacaer-

BUNAOU3INIEHEHWNA
HAASENVIHDbIX NOBEINOB

b4 HEeKOTOPbIX PacTeHW B MPOLIEeCce 3BOMIOLUMUWU OTAENb-
Hble YacTy NoBEeroB CUMbLHO WU3MEHUAUCH: NIUCTbS, Hanpu-
Mep, NPEeBPaTUnCh B YCUKM UKW KOMIOYKU. Yem xe Mo-
XeT BblTb 0OYCNIoBeHO Takoe npespalleHue?

BUAOWU3IMEHEHWSA NMOBEroB Ilog BnmaAHMEM pa3IMYHBIX

9KoJorudecKknx (axTopoB (HEZOCTATOK BOJLI, CBeTa,
JelicTBMe BBICOKMX HJM HH3KHX TeMIlepaTyp) OpraHBI
pacTeHUH M3MEHAITCA W IPUuoOpeTalT AOINOJHUTEbHbLIEe
dyEEnuu. Belukuii HeMeKHU 10T, (puyaocod U yUEHBIN
Horaus Bonsgraur I'éte paspaboran Teopuio meramopdo-
3a (BumomsmeHenuni) pacrenuii. Ocoboe Buumanue M. I'ére
VIAEJIAT JUCThAM — CAMBIM H3MEHUYMBBIM YacTAM II0OEros.
JlucTthss MOryT mpuoOpeTaTrs OPHUCIOCODJIeHWA K Pas3sHbIM
VCJIOBHAM BHEIIHEH cpeJbl U MEHATHCA Ha OJHOM Imobere
B TEeUEHHE JKHU3HU PACTEHUSA.

Pacrenus, KHUByIIHe B YCJIOBHAX
cyxoro m xapxoro kiammara (kaxrtycsl IH0:xHOl AmMepu-
Ku, monouay Adpurn), umMerT couHble moderu. B Hux
3amacaercsi Boja U obpasyioTcs OpraHudYecKue BeljecTBa.

\-;) cA B JUCTBAX. g yMeHbIIeHUSA HcHape-
. HUS BJATW C TOBEPXHOCTU JIHCTA TOJICTHIE
JHUCTHA YaCTO MNOKPBITEI BOCKOBBIM HAJIETOM.

ECUEITOA JIucTea y KaKTy-

COB IIPEeBPATUIINCH B KOJIOUKH,
KOTOpBIE TO3BOJHAIOT 3HAYM-
TeJIbHO YMEHBIIHUThL HCIIape-
HUE BOABI B 3aCYILIUBBIX YCJIO-
BHAAX.

JIncThs, BULON3MEHEHHBIE
B KOJIIOUKH, BCTPEYAIOTCH U Y
APYTUX pacTeHWil, HaIpuMmep
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y Dapbapmca. ¥ 0OAPBINIHWUKA, AUKON I'DyIIHA, TEPHOBHU-
Ka TOKe eCTh KOJIOYKH, HO OHHM HPOM3OILIIH W3 YKOPO-
UYEHHBLIX TMOOEros.

ObpasoBaHKe KOJIOUEK JIIOOOro IPOMCXOIKAeHUA OObIY-
HO CBfA3aHO C HeJOCTATKOM BJIarm. Y HEKOTOPBIX KOJHYHUX
pacTeHMii IpU BhIPAIIMBAHUM B MCKYCCTBEHHBIX BJIAsKHBIX
VCJIOBHUAX BMECTO CTEOJIEBBIX KOJIIOYEK BBIpACTAIOT mmoberu
C JHUCTHIMH.

4.17. Ycuxu ozypua (a)
u zopoxa (6)

YV MHOTHX Ja3dIimx
pacTeHUH HMETCA YCHKH —
BHJIOU3MEHEHHBIE YaCTh JIHCTA,
1ejgble JIHCThSA HWJIHA 1noberu.
Yeuku 00samaoT cHoCOOHOCTHIO
BaKPYYMBATHECA BOKPYI OMNOPEI
(npyrux pacTeHui, U3Topoaein).
Crebens y TaKHxX pacTeHHH
00BIYHO TOHKHMH u caabdsiii. O
HecrmocoO0eH  CcaMOCTOSATEJIBHO
COXPAHATH BEPTHUKAJIBHOE II0JIO-
JKEeHHe.

Y ropoxa B YyCHKH IIpeBpa-
ImaeTcsa BepXHAA 4YacTh JIHCTA.
Y 4YHMHBI B pPasBeTBJEHHBIN YCUK
BHIOHM3MeHAEeTCHA BCHA JIMCTOBAadA
ILIACTUHKA, Y BUHOTPaAa U oryp-
1a — Bech moder.

Kouan — npumep sBujousMenéHHod mouku. OH
oOpasyercsa TOJBKO YV KYJALTYPHOU Kanycrsl. CHauana 11o-
ABJIAIOTCS OOBIUHEIE 3€JI6HBIe JINCThsA. 3aTeM pPas3sBEPTHIBA-
HUe JINCThEeB W3 BepXyNIedyHOH MMOYKH OpeKpamiaercHd.
Ilouka HaYMHAET CHJIBHO YBEJIHYMBATHLCA B pasMepax H
npeppamiaerca B KouyaH. JIMCTha KodaHa IOYTH OeciBer-
HBI, COJEpP;KaT MAaJI0 XJOPOIUJIACTOB, MSACHCTHI M HaKaILJIU-
BalOT MHOTO BOJABLI M PACTBOPMMBIX 3allaCHBIX BEIECTB.

BosHUKHOBEHHE KOYaHA CBs-
3aHO C IIPOMCXOXKIEHHEM KAaIllyc-
Tel. POAWMHA IIPEeJIKOBOT0 BHIA
KVIbTYpHOII KamycTel — Cpenu-
3eMHOMODPBE. 3Jech IIOCJIe TEII-
JIO BJIA’KHOI BECHBI HACTyIaeT
sKapKoe 3acyllIuBoe JIeTO, KOTO-
poe GJIarOHOJIYUYHO MOIKET Iepe-
JKUTH BOJO3allacarlnas IIoYKa.
Ha BTOpOI#T TroJ, BeCcHOH, 3aIachl
BOALI M IIHUTATEJLHBIX BEIIeCTB
pacxoAyioTcAa Ha pa3BUTHE ILBe-
TOHOCHOI'O IoGera M cospeBaHHe
CeMHAH.

4.18. Kouan kanycmbyl
http://vk.com/school_ipad
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Acnaparyc pactér Ha nobepexbsx,
obaysaembix Betpamu. Bmecto
NUCTBEB Y HEro NepUcTbie NNCToob-
pa3Hble ctebaun. LLnpokne Ancrbs
LUTOPMOBOW BeTep PasopBeT Ha Ky-
COYKM, @ MePUCTBIM «INCTBAMY ac-
naparyca OH He CTpalLeH.

MOH BHOJIOTHYECKHE
YN HCCJIEJOBAHHSA

JokaxuTte, 4TO Ko4yaH — 3TO
BMOOU3MEHEHHAas noyka.

«MOMOLLHUK»
W Pazpexste  Ko4aH
BOOMb Ha paeHble 4acT.

' Ha npogonbHOM cpe3e Hanam-
Te crebensb.

W Ha crebne Hangure nUCTbA.

) B nasyxax nucrbee Hangure
3a4aTO4HbIE MOHKM.

) CpenaiTe BbIBOM O MPOWCXOX-
JEeHWM KoYaHa.

Kanycrsl

R R R R R RN RN

BONPOCDHI:
@ lMoyeMy uWHOrga BOfa Hakamnnu-
BaeTCcA B NUCTbAX M noberax?

@ lMoYyemMy y HekoTOpbIX pacTeHui
nmcTba unn nobery npespaTUNnCh
B KOMIOYKN?

@ Y Kakux u3BeCTHbIX BaM pacTte-
HAW UMEIOTCA YCUKIA?




: Bbl VZHAETE:
; @ lMoyemy nopzemusie nobern Bu-
OOU3MEHAIOTCA.

@ KakoBo 3Ha4yeHue BUOOM3MEHEH-
HbIX NoA3emMHbiX Noberos 1 KOpHen.

BCNONHMTE:

@ Kak npucnocabnusaiotcs pacre-
HUS K nepeHeceHuio Hebnaronpuat-
HbIX TeMrepaTtypHbIX YCIOBWA?

@ KaxkoBbl 0CHOBHbIE yHKLMW MNO-
bera?

http://vk.com/school_ipad

BUAOWU3IMEHEHWSA NMOBEIOB

MoasemHble noberu V
(cronombi) KnyBHu

4.19. Knyonu xapmogeis

OcHoBaHwe
KnyoHa

Bepxyulka
KIyoHs

4.21. Brneuwnee cmpoenue’
KAYOHA Kapmodeis

BNAONIMEHEHMA
NMOA3SENHDbIX NOBEIroB
N KOPHEM

nO,D.?:EMHbIe FIOG@FI/I, Kak 1 Hag3emMHble, BUOOWU3MEeHAIOT-

ca, npucnocabnmneasch K ycnosuaM cpefbl. KopHU Takxe

HepeaKo MoryT npuobpertats HeobbIYHbIM BUA.

Y HEKOTOpPBIX PACTEeHHI ecThb
noaseMubie nmoderun. OHU OTIUYAIOTCA OT KOPHEH TeM, UTO
coxpaHaoT npusHakm mobera. OObIYHO IOA3eMHBII mober
uMeeT Y3Jbl U MEKAOY3JHusA, a HA ya3jiaX — JHuCThA (XO-
TA OBl MaJeHRKHe #W OecliBeTHBIe). B masyxax JIHCTHEB
MOA3eMHOTO 1mobera pacrnojaraioTes O0KOBBIe ITOYKH, a Ha
ero BepxXVIIIKe — BepXylleuHas II0YKa.

ITonsemusble MoGErn MOMOTAIOT PACTEHHUSIM
MEePEeHOCUTH HEeOIaronpUsATHLIE YCIOBUA

= (xomopn, sacyxy, kapy). Ilouku moasem-
HBIX TT00eroB HaxXogATCHA TJy0sKe NOBEPXHOCTH IIOYBEHIL.
3uMOiT OHH YKPHITBI cCHeromM. B moaseMHBIX moberax
HAKAIJMWBAIOTCH 3allaCHbIe NUTATEJbHLIE BeIlecTBa,
HeOOXOAWMBIe IJisi PA3BUTUS U3 [MOUYEK HAJA3EMHBIX II0-
oeroB. C moMoIIbI0 TOJBEMHBIX ITODErOB HPOHCXOIUT
BEreTaTUBHOE DA3MHOYKEHUE DaCTeHUMH.

PaziuuamoT TpU OCHOBHBIX THIIA
IIO/I3€EMHBIX TTODEroB: KOPHEBHUIILE, A
KIyOeHb U JIYKOBUILY.

KopHeBHIIle BHEIIHEe HAIIOMHHAET
KopeHb. OT Hero oTpacrapT IPUIATOY-
Hble KOPHHU, & W3 BEPXYIIEYHOH HJIU
MasyIIHOM IIOYKM BECHOM pasBU-
BAaKOTCA Hal3eMHEIe noberu.
KopueBuine uMerT JaHABIII,
MaTb-U-Mauexa, IbIpei, Kpa-
nHUBAa.

4.20.
Kopnesuwe
KYneHvl

Knybens — BepxXyIllledHOe
YTOJIIIEHHEe IIOJ3eMHBIX Iobe-
roB (CTOJIOHOB), B KOTOPBIX 3a-
nacaercsa Kpaxman. Ha nmosepx-
HOCTH KJIYOHA B yIrayOJIeHHsX
HAXONATCSA MO 2—3 MOYKU, HAa-
3piBaemMble raaskaMm. HMx
DoNbIlle HA BePXYIIKe KJIy0-
Ha. Knydoau obpasyiorca y
TonuHAMOyYpa (3eMJIAHOH Tpy-
mu), Kaprodemusd.



Jlykosuma — boTO mWoO-
fer ¢ oueHb KOPOTKHM ILJIOC-
KHM cTebieM — [OOHIIEM H
COYHBIMHU JIHCTBAMH — 4e-
MyAMH, B KOTOPBIX 3amaca-
I0TCS BOJZA M NHTATEeJbHBIE
BemjecrBa. HapysKHble de-
IMIyA JIVKOBHIIBI OOGBIYHO
naéauareie. M3 Bepxylued-
HOWl TIOYKHW JOHIIA Pa3BUBAa-
I0TCs HaI3eMHBbIe 3eléHbIe
JINCTBS W I[BETOYHAS CTPEJI-
ka. JlykoBuubel obpasyiorcsa @

y JyKa, TIOJbIIaHA, HAPIUC-

ca. BOJBIMUHCTBO TYKOBUYHLIX PACTEHHH 00HUTAIOT B CTe-
mAX. 3/ech 38 KOPOTKHI BJIAYKHBIM TIEPUOJ OHH yCIeBa-
JOT Pa3BUTH 3€JEéHBbIe JIUCThA, OTI[BeCTH W 0o0pasoBaTh
ILIOM, MCIIOJB3Ys 3amac IHTAaTeJIbHBIX BeIecTB.

Bujonsmenenus KopHeii oueHb
pasraoobpa3Hbl. ¥ HEKOTOPBLIX PACTEHWUIl B KOPHAX OTKJIA-
ABIBAIOTCA 3amacHble NHUTaTeJbHbIe BelllecTBa. TaKkue KoOp-
HU CHJIBHO pas3pacTapnTcd B TOJIIMHY U npuodperaroT
HeoObIYHBIA BHemiHWHN BUA. Ecam 3anmacHble BellecTBa
HAKAIJIMBAIOTCH B IIaBHOM KOpHEe, 00pasyioTcsA KOPHEILIo-
ObI. ECI[I/I 3alacHbBIe BelllecTBa HAKaAIJIMBAKTCHA He B IJaB-
HOM, a4 B IPHUAATOUYHBIX KOPHAX, TO 00pa3yioTcs KOpHeBbIe

KJIVOHH.

4.23. KopHenanodbi:
a) moprogu; 0) c6€K.bl

4.24. KopHegble
KAYOHU 2eopzuna

B Tpommkax Ha 3aTOIJIAEMBIX, OeZHBIX KHCIOPOJOM
IouYBax y [AepeBbeB (DOPMUPYIOTCA AbIXaTelIbHbIe KOPHH.
OHH IMOOJHMMAKTCH HaL HOBEpXHOCTbIO ITIOYBBI U CHaﬁ}Ra‘
0T IIOJ3eMHBIE OPTaHbl BO3JVXOM uUepe3 CHellHaJbHEIE OT-
BEpPCTHA.

Y nepeBneB, pacTylIux o Geperam Mopeii, obpasyroT-
cA XonyJabHble KopHHM. OHH BBLINOJHAIOT OMOPHYIO (QYHK-
A0, TIOMOTAIT [AEPeBLAM COXPAHATH YCTOMUYMBOCTH HA

3bIOKOM T'pyHTE.
http://vk.com/school_ipad

4.22. Jlywosuua ayxa

8 paapese:

a) coumbvle wewyilvamsle
AUCMb;

0) cyxue dewyilnamole AUCTbIA;
6) éepxyuleinan noika;

2) nasyuHas nouka;

d) emebenwv (doHue);

e) npudamovHble KOPHU

Y uHawnitckoro BaHbAHa KOPHM BO3- | |
HUKaIOT Kak NpuaaToyHble Ha ropu- |
30HTafbHbIX BETBAX AepeBa W CBe-
LUMBAIOTCA BHWM3. [IOCTUIHYB MO4BGI,
OHW CUNBHO Pa3BeTBRAIOTCH, npe-
BPalLanch B TONCTblE CTONBOBUAHBIE
obpaszoBaHua, NoanepXuBaLLmMe
KpoHy fAepeBa. bnarogaps Hanu-
YUIO XOAYNbHbIX KOPHEW-noano- '
pok KpoHa BaHbsiHa pa3pactaercs
B CTOPOHbI, MOKPpbiBasa nnollanb
po 500 kBagpaTHbIX MeETPOB.

BONMNPOCHI U SAAHMA:

@ lNpuvBenute npumepsl BUAoW3MeE-
HEHHBIX NoA3eMHbIX noberos. Ka-
Ke (YHKLWW OHW BbINONHSAIOT?

© [lokaxuTe, 4TO KOpHeBWLlE —
370 nopa3emMHbli nober.

© Kakue cyliecTsyioT BMAOMIMEHE-

HWs KOpHen? Kakve QyHKUMK OHWK
BbIMNONHAOT?




Bbl YVIHAETE:

@ Kakue cucrembl opraHoB Bblge-
NAOT Y XKUBOTHbIX.

@ Kakue dyHKUMKM B OpraHusme
XWBOTHOTO  BbIMOMHAIOT  pasHble
CUCTeMbl OpraHoB.

@ Kakue cuctembl  perynvpyior
COBMeCTHyto paboTy BCeX OpraHos.

BCNMONMHMTE:
@ Kakue opraHbl XWBOTHBIX Bbl
3Haete?

& Kakne ocobeHHOCTU CTpOEHUS Xa-
pakTepHbl Ana XWBOTHLIX, ObuTalo-
LWMX B Pa3NW4HbIX Cpepax?

4.25. Onopno-dsuzamenvHasn
cucmema HUGBOMHbLX:
HAPYNHCHBLIL Ccreem
HACCKOMbBIX — JNCYK oJeHb (a)
U BHYMpPeHHUl cKesem
nO360HOYHbLLX — KeHzypy (0)

y MHOFMX XKWBOTHbLIX MEeXaHW4e-
CKOe WM3MeNb4YeHWe nuiuin ﬂpOMC-
XoauT B 0COBbIX OpraHax ¢ Ton-
CThiMK  MbllLEYHBIMKW CTeHKaMK —
MyCKyJ‘FbeIX Kenyokax, rge nuila
nepetupaetcs. Y [A0XAEBOro 4ep-
BS, Hanpumep, ecTb MYCKYbHbIN
MeLLloK Ond Takoro nepetunpaHuis.
Mtuukl, y KoTopblx HeT 3y6os,
UMEIOT 300 1 4acTo 3arnaTbiBaioT
He60ﬂbLLllde Kamellk, nomorar-

e uMm B M3IMenbYeHM MULLA.

. 4.26. ITuwesapumenvnas
cucmema peiHozo paKa

http://vk.com/school_ipad

OPrAHbl U CMCTENIbI
OPrAHOB >XMBOTHDbIX

TkaHn XvBOTHBIX, Kak W TKaHW pacTeHWi, BXOGAT B CO-
cTaB opraHoB. OpraHbl 0OpasyloT CUCTEMbI OPraHoB, KO-
TOPbIE BbIMOAHSIOT PasfnyHble YHKLMN,

Onopnyio, mBUTaTENb-
HYIO M 3aIUTHYIO (PYHKIIUU Y KUBOTHBIX BBHIITOJHAET OMOP-
HO-IBHraTeJIbHas cucTeMa. ¥ MHOTOKJIETOUHBIX JKHUBOTHBIX
B XOJe SBOJIOIUHN MOABUJIOCH DOJBINIOe pasHoobpasue OIop-
HBIX CTPYKTYP M IpHcIocobieHWN nasa ABu:keHusa. Takue
OeCcIIO3BOHOYHBIE JKMBOTHBLIE, KAK HaceKoMble, Iaykoobpas-
Hble, PAaK0oOOpasHbIe, UMEIOT HAPYIKHBII CKeJleT, K KOTOPO-
MY HPUKPEILIAIOTCA MBIIIIIEL. JTOT CKeJeT

XOpOIIIO 3aIHUINaeT, HO He JAET Tesly pac- [\M

Ti. [ToaTOMY POCT JKHBOTHBIX COIIPOBOJK-
Jaercs JUHbKAMHK. B 9TOT MOMEHT TeJO / e
OYeHb VA3BUMO, TaK KaK HOBBIE HOKPO- / {8
BBl B TEUEHHME HECKOJBKHX YaCOB MJIH
JHEH OCTaTCA MATKUMH.

YV NO3BOHOYHBIX KHUBOT-
HBIX (hopMupyeTca BHYT-
PEHHUH CKeJeT, KOTOPBIH
He OTpaHUYMBAET pas3Mephl
TeJga KHUBOTHOTO, TaK Kak
cnocobeH pacTu BMecTe C
HHUM.

IImmesapurensHas cucre-
Ma CJVKHAT JJdA NepeBAPUBAHUA NUIM WU IOJYYEeHHA M-
TaTe/JbHBIX BeIecTB, HeOOXOJMMBIX OPraHU3MY JKHUBOTHO-
ro. 9TH HOpoIecchl IPOMCXOAAT B PA3JHUYHBIX OTHeJax
MUIIEBAPUTEILHOW CHCTEeMbI, U WX HA3BIBAIOT IMUIEBApe-
HueM. ¥ ITO3BOHOUHBIX XHMBOTHBIX HHINeBapUTeIbHAdA
cucTeMAa COCTOUT W3 PasJUYHBIX OPraHoB, O0OPA3YIOMINX
OHUIeBapuTeNbHbIA TpakT. IlepeaBuraschs o HeEMY, IIH-
ma cMayuBaeTcsd, pasMeJbyaeTcs WM pacllelligeTcs 0
PACTBOPUMBIX HUTATEJbHBIX BemiecTB. OcoGEHHOCTH CTPO-
eHUs IUINEeBaPUTEJbHBIX OPTaHOB Y PAa3HBIX KHUBOTHBIX
3aBUCAT OT THIIA THIIH.

http://vk.com/school_ipad
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CUCTEMbI OPTAHOB AObIXAHWUA W KPOBOOBPALLEHWUA A bI-

xaTejbHasi cicreMa obecriedyuBaeT rasoobOMeH B Teje YKu-
BOTHOI'O: IIOCTYILIEHME KHCJIOPOAa U BBIJEJIEHUE YIJTIeKUC-
goro rasa. Opradbl ABIXAHUSA PAa3JHUYHBl Y KUBOTHBIX,
o0MTAIOMIMX B PasHBIX cpegax. ITO MOryT OBITH KabpHI,
JETKHe, TPaxewu.

ITo xpoBeHOCHOH cHcTeMe IUTATeNbHBIE BellecTBa M
KUCJIOPOJ MOCTYIAIOT K KJIETKAM TeJjla JKMBOTHBIX, a

Kposenocnasa cucmema
HCUBOMHBLX.
Hezamxknymas:

a) peunozo paxa; 6) nuenvi;
8) KYy3Heyuka.

3amxHymas:

2) puibbl; 0) agzyuwiku

BpeJHBbIE BeIlleCTBA M YIVIEKHCJBIN ras ymajdaioT-
cAd U3 HUX. KpoBb, ABMIKYIIAsCA II0 COCYIaMm
KPOBEHOCHOII cHcTeMBbl, BBINOJHAET elié M 3a-
muTHY0 (pyEKDuo. E€é ocobble KIETKH — JIeH-
KOOHWUTHl YHUYTOMKAKT MIONABIINE BHYTPH Opra-
HU3Ma DaKTEepHUH M BUPYCHI.

Eciim KpoOBb ABMIKETCS TOJABKO IIO
cocymaM, He Iomafas B IIOJOCTh Te-
Ja, TO TAKYI0 KPOBEHOCHYIO CHUCTe-
My HasbIBaOT 3aMKHyTOi. OHA XapakTepHa s
HKOJBYATHIX ‘IEPBEL"’I M IIO3BOHOYHBIX HMHUBOTHBIX.
KpoBeHocHas cucTeMa MOJJIIOCKOB M HACEKO-
MBIX HEBaAMKHYTasi, TAK KAK KPOBb M3 COCYIOB
MOCTYIAET B IOJOCTH TeJa MEeKJAy OpraHaMu.

YenosxxHeHe KPOBEHOCHOM CHCTEMbI O0YC/IOBIEHO IOAB-
JIeHWeM OpraHa, o0ecleuHMBaIOIero IepeABUKeHHe KPOBH
mo cocyzam, — cepauma. OHO MOMKeT ObLITH JABYXKaMEPHBIM
(v pbi6), TpéxraMepHBIM (V JATYIIKH), YeThIPEXKaMEPHbIM
(v orug v MiIekonurapomnx). Bo3HUKHOBEHHE YeTBIPEX-
KaMEpPHOI'o cephlla, COCTOAINEero M3 ABYX JKEeJNYAOYKOB U
IBYX IIpeicepauii, He JAaéT KPOBH CMeIIMBATHCHA. HKpOBb,
Hecyllasd KHCIOPOA K KJIeTKaM W TKAHAM, He CMelIuBa-
eTCA C KPOBBIO, VAANAIOIIEN M3 HUX YIJIEKHCIBIH ras.

OcHoBHas QyHK-
U BBIICJMTEIIBHON CHCTEMbI — BBIBEJIEHHE M3 OPraHu3-
Ma HEeHYKHBIX INPOAYKTOB JKHU3HeleATeJbHOCTH. Hamnbo-
Jlee CJIO}KHOEe CTpPOEHHEe HMeeT BBIJEeJHTE/IbHAA CHCTeMa
IMO3BOHOYHBIX. OHaA COCTOMT
U3 MapHBIX TOYEeK, MOYEeTOY-
HUKOB, MOYEBOTO IIy3bIPA M
MOYEHCIIYCKATEeIBEHOIO KaHa-
Jia. ¥ 0ecrmo3BOHOYHEBIX JKH-
BOTHBIX BBIJIEJIUTEJILHAS CHC-
TeMa 4Yaile BCero MMeeT BHJ
PasBeTBIEHHLIX TPyDOOUeK.

4.27. BuidenrumenvHan
cucmema 0ecno360HOUHBLLX
HCUBOMHBLY

4.28. BouideniumeibHasn
cucmema NO360HOYHbBLY

HCUBOMHBLX
http://vk.com/school_ipad

Hacexombie He ucnons3yior kposk
AN TpaHcropTa ra3os. Y HUx ans
3TOWM LEenu Cnyxat HanosHeHHble
rasoM TPybouKM-Tpaxeu, NoAXoas-
LLMe KO BCEM KNeTKam.

Mo4eson
ny3bipb

MoyeucnyckaTenbHbIn
KaHan




4.29. Ilonosas cucmema

HCUBOMHBLX!
) a) camMKu AAZYWKU;
: 0) camua nseYywKu;
) 8) causna (zepmagpoduma)

Mnockmnn yepsb ceuHOW LeneHs —
repmapoamnt. Ero neHrosmaHoe
i | Teno CoCTouT U3 YNeHUKoB. B kax-
OOM YNeHuKe pa3BUBaIOTCA KeH-
CKas 1 My>KCKas NofioBble CUCTEMbI.
B pe3ynbrate camMoonnogoTBOpe-
HWUS CHa4dana Pa3BuUBalOTCA OpraHbl
| MY>KCKOW MOJSIOBOW CUCTEMBI, @ 3a-
' Tem 0BpasyioTcs opraHbl XeHCKOMN
s MONoOBOM CHCTEMbl. Yepe3 HekoTo-
poe BPEeMSA YNEHWKK, Haxopslume-
CA Ha 3afiHeM KOHUe Tena, 3anof-
HAKOTCA 3penbiMi - arlaMu, OauH
| | 4epBb MOXeT 0Opa3oBbiBaTb A0
COTEH MUWANMOHOB AWl B rog.

HepeHble HepsHbin

http://vk.com/school_ipad

Oprasel MOJOBOH cHCTEeMBI 00ecIedrnBalOT pasMHOMKe-

HUEe JKMBOTHBIX. K HMM OTHOCAT IIpeMXJIe BCEro MOJIOBBIE
JKeJie3dbl, B KOTOpPBIX 00pasyioTcs MTOJOBEIE KJIETKH: B
JKEHCKHUX ITOJIOBBIX JKeJsesaX (AMYHUKAX) — AHIEeKJIeTKH,
B MYIKCKUX (CeMEHHUKaX) — CHepMaTO30UIbI.

Y OonbHIMHCTBA YKUBOTHBIX JKEHCKHE W MYKCKHE II0-
JIOBBIE JKeJiedbl (hOPMUPYIOTCS ¥ pasHbiX ocobeil. Taxme op-
I'aHU3Mbl Ha3bIBAIOT PasleIbHOIIOJBIMM. Ecnu xe n MY~
CKHe, ¥ JKeHCKHe IIOJIOBBIE JKeJe3bl 00pas3yloTcs Y OILHOI
0co0H, TO TaKHe OPraHM3Mbl HA3BIBAIOT repMadpoauTaMu.

HEPBHASA W SHOOKPUHHASA CUCTEMBI CoryiacoBaHHYIO pa-

00Ty BCEX CHCTEM OPraHOB Y KUBOTHBIX OOECIEUUBAIOT
HepBHAasg ¥ 9HJOKPHMHHAas cucTeMbl. OT HX 4YéTKOil mes-
TEJIBHOCTH 3aBUCHUT COCTOSHHME OpraHuama B meaom. Kpo-
Me TOro, HepBHasd CHCTeMa IIOMOraeT >KMBOTHBLIM OpPHEH-
THPOBATHCA B OKPYKAIOIIEM MIpe.

\{(‘\ HauGonee npuMHUTHBHAS HEPBHAA CHCTEMa
/| BOBHHKJIA B BHUAe pPas30pPOCAHHBIX IO TNy

JKHBOTHOI'O HEpPBHBLIX KIJIETOK, oﬁpasym-
IIIHX HEePBHYI CeTh. Venoxuenue B Xome DBOJOIIMH
IIPpHUBEJIO K BOBHUKHOBEHHUIO HepBHOfI TKAHWU U €€ CKOII-
JICHHK B BHJ/I€ HEPBHBIX Y3JIOB.

I
. eudpa nAaHapus

HawuGonbniero pasBUTHA HEePBHAs CHCTeMa JOCTHIaeT
y II03BOHOYHBIX JKMBOTHBIX. B Hell pasiuyaioT IeHTpaib-
HyI0 u nepudepudeckyo uactu. K mnepudepudeckKou
HEePBHOM cHCTeMe OTHOCAT HepBbl M HEPBHBbIE V3Jbl, pac-
OJIOJKEeHHBbIE B DPA3JIWYHBIX ydacTKax Teja. lleHTpanb-
HYIO HePBHYIO CUCTEMY COCTABJISIOT FOJOBHOM M COMHHOMN
mo3r. COMHHOW MO3T' CBS3BIBAET TOJIOBHOW MO3I' C Oopra-
"HaMu Tesa. IIo HepBaM M CIMHHOMY MO3TY BO30OyKIAeHHE
IIOCTyIIaeT B I'OJIOBHOW MO3T.

http://vk.com/school_ipad
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[onoBHOWM CnuHHOW

Hepsbl, oTxogawme
OT ronoBHONO U CNMMHHOTO
MO3ra

4.30. Hepsunas cucmema
MACKONUMAIOULUX

MepegHui
MO3T

. g#==% T0JI0OBHOI MO3T GOJILIIMHCTBA NO3BOHOYHBIX
) COCTOUT W3 UATH oTHesoB. [Ipomoarosa-
- TBIA MO3I' ¥ MJIEKOIUTAIOIIAX H dYe-
JOBEKA VIpaBJIsgeT KPOBEHOCHBIMH COCYIamMu,
cepauebueHneM, AbIXaHUEM, IVIOTAHHEM, CJIE300T-
nenenueMm. CpemHHMII MO3r OTBeUaeT 3a OOIIYI0 KOODIH-
HAIlMI0 ABMJKEHHWH B npocrpaHcTBe. Mosskeuok obecme-
YHMBAET COIJIACOBAHHOCTH ABHIKEHMI. B IIPOMEXKYTOUHOM
MO3TI'e COCPeJOTOYEHBI IEHTPhI allleTUTa, arpeccuu, yao-
BOJIbCTBHA U crpaxa. CaMblii MOJIOIOH OTHEI I'OJIOBHOTO
Mosra — mepenani mosr. OH uMeeT CIOMKHOE CTpoe-
HHe U O0YC/IOBIMBAET NHOBeJeHHEe MJIEKOIIHTAI0-

mux. IloBepxHOCThL GONBIMNUX TOJNYITAPUN
nepeagHero mMoara o0OpasoBaHa HECKOJIBKUMH
CJIOAMH HEPBHBIX KJETOK. ¥ MJIeKONHTAI-
IIUX C OPOCTBEIM IMOBeAeHMeM (MBIIIY, KPOJIHU-
KH) HNONYIIAPHA TJIafgKue. ¥ XUIHBIX MJIEKO-
MUTAOIAX B 00e3bAH, OTJHYAIOIUXCA CIOMHBIM
moBegeHNeM, IOIYIIAPHS MMET MHOIOYHCJ/IEHHBIE H3-
BHJIMHBI, CKJIAOKH 1 OOpPO3/AbI, YBEJUYUBAIOIINE ITOBEPX-
HOCTH II€pegHero Moara.

Mo3zxe4ok

CpenHun mMo3r
[MpoMeXyTO4YHbLIN MO3T

Mpoponroeatbin
MO3r

MNepegHuiA _

Mo3xeyok

[MpogonroBatbin
MO3r

CpegHuA MO3r
[TPOMEXYTOUHBIA MO3rF

JHIOKPHHHAA cHcTeMa O0beJuHSAET jKejge3bl BHYT-
penHeli cekpernuu. OHU BeIpAOATHIBAIOT AKTHUBHBIE Bellle-
cTBa (rOpMOHBI), KOTOpPBIE BJIMUAIOT Ha AEATEIBHOCTL BCEX
CHCTEM OPraHOB.

C HepBHOII ¥ BHAOKPUHHONH cHCTEeMaMU
TECHO CBABAHBI OpraHbl yyBcTB. OpraHbl ciayxa OTBEYAloT 3a
nepejauyy 3BYKOBBIX KOJIeOaHMII M BOCIPUSTUE 3BYKA, a Op-
ragbl 3peHUd — 3a BUJeHHe BHemrHero mupa. C IoMOIIBIO
OpPraHoOB ODOHAHWS >XUBOTHBbIE BOCIPUHUMAIOT Pa3IAUYHBIE
3amaxu, a C IOMOIILI0 OPraHOB BKYyca — BKYCOBBIE pasjpa-
muTenn. Oprassl OCsA3aHUA BOCIPUHUMAIOT NIPUKOCHOBE-

HHA, TeMmIepaTypHbIe H boseBBIE paa;ﬁ%ﬁieggrﬁfschool ipad

I

BONPOCDHI:

© Kakue cuctembl opraHos Bbife-
NAIOT Y XUBOTHBIX?

@ O 4ém cBuaeTenbCTBYET YCNOX-
HeHWe CUCTeM OpraHoB MO3BOHOY-
HbIX >XMBOTHbIX MO CPaBHEHUID C
©ecrno3soHOYHbIMK?

© Kakue cuctembl OpraHos pykoBo-
nat paboton Bcex opraHoB K 0Bb-
eOVHSIOT 1X B LENOCTHbIA OpraHinam?




MHTGEPHETEPEGYPCHIE

http://www.wikiznanie.ru —
3NEeKTPOHHasA 3HUMKIoNeams «Bu-
KU3HaHWe.

http:/ /elementy.ru/email —
[eTckan CTpaHuM4ka Ha caute
«3nemeHTbl DONbLUIOA HayKu».

s Gl

W W3 TKaHel y pacTeHUM M JKHUBOTHEIX cocToAT Oojee
CJIOKHBIE cuCTeMbl — opradbl. CTpoeHHe OPraHOB MHO-
TOKJIETOYHBIX OPraHW3MOB 3aBUCHT OT HX (GpyHKOHIA. Op-
raHel, BBIIOJHAIINE CXOAHBIE (DYHKIINU, O0BEIUHAIOT B
CHCTEMY OpPTaHOB.

W Y pacTeHMI BBIZEJIAIOT BereTaTHUBHEIE W I'eHepPaATHBHEIE
opranbl. BereTaTuBHBIX OPraHOB ABA — MM0OEr M KODEHB.

) IToGer cocrouT U3 cTediisg, TUCTHEB U HmoudeK. [louka —
9TO 3a4aTOYHBIN mober. B nHCTBAX NPOMCXOAUT MIPOIECC
dorocunresa. Crebesb CIYIKUT OMOPOH JJIsi APYTUX Opra-
HOB, II0 €ro IPOBOAAIIMM TKAHAM IIepeABUTraiOTCs BOJA,
OpraHnYecKHne U MUHEpaJIbHBIE BelecTBa. KOpeHb VKpemn-
JfeT pacTeHHe B [OYBE U BCACLIBAET M3 HEE BOAY U MU-
HepaJibHbIE BeIeCTBAa.

 CymecTByioT pasHooOpasHble BUJOM3MEHEHUS Berera-
TUBHBIX OPraHOB, KOTOPbIE HO3BOJAIOT PACTUTEIHLHOMY
OPTraHU3MYy MPUCTOCADINBATHCA K PA3JIUUYHBIM YCJIOBUAM
OKpYIKaIoIeil Cpensbl.

 CucTeMbl OPraHOB JKMBOTHBIX PasHOOODAsHBI U CIIOXK-
HbI. BBIZIEIAIOT OIMOPHO-ABUTATENbHYIO, NUIIEBAPUTENb"
HYI0, KPOBEHOCHYIO, ALIXATEeNbHYIO, BBIAEJIATEIbHYIO, 10~
JIOBYIO, DHIOKPUHHYIO M HEPBHYIO CHCTEMBbI, OPraHbl
yyBeTB. CorslacoBaHHYIO IesTE€IbHOCTL BCEX CHCTEM Opra-
HOB U HOBEJeHUE KUBOTHBIX 00ECIeYnBAIOT dHIOKPUHHASA
¥ HepBHAas CHCTEMBI.

KHAI'M M XXYPHAJDbI:

S HMuporareie — M.: Mup sHumrigoneguii Apanra+,
2007. — 232 c. — (OHnuKIomenMsa J0003HATENb-

HBIX).
S Pacrenusa / mep. ¢ amra. — M.: Ilnanera percrBa;

Actpens, 2000. — 40 c.

BONPOCHI ANIA OBCY)XAEHMA:

@ lNogymarite, nodemy CTBONbI AEPEBbEB Ha3blBalOT NeTo-
NUCBIO NPUPOAbI.

@ Ectb nu opraHbl y ruapel, Meaysel, Bypoi Bogopocnu —
namuHapum?

@ ObbAcHWUTE, KaK CTPOEHWE NUCTa 3aBUCUT OT YCnoBun o0bu-
TaHWs pacTeHui.

@ [NonymawnTe, YTO NPOW3OWAET, ClU MPULLMMIHYTL BEPXYLUKY
FNaBHOTO KOPHA Y PacTeHWUNr, UMEIOLLUUX CTEPXKHEBYIO CUCTEMY.

http://vk.com/school_ipad



rNABA V

CTPOEHME
N XKMSHEQEATEJIbDHOCTD
OPrAHM3MIOB

CAMOE... CAMOE...

) Camoe ObICTpOE BOOHOE XXMBOT-
Hoe — Me4-pbiba. OHa MOXeT pas-
BuBaThb ckopocte Ao 130 kunomer-
pOB B 4ac, YTO MO3BOMSET € Nerko
OBroHATs MHOTME MOpCKMe CyAaa.

 Camoe Bonbluoe cems — y cei-
LLIeNbCKoW NanbMbl — anuHon 50 cax-
TUMETPOB M BECOM 25 KMNOorpamMmos.
OpHako cenllenbckas nanbMa He 0b-
nafiaeT pekopaoM no pasmepy nnopa.
Camble Bofbluve nnoabl WMeeT Tbik-
Ba, UX BEC MOXeT Joctvratb Oonee
500 kWnorpaMmMos.

 Camblin BblCTpopacTywmini opra-
Hu3m — rpub Beceénka. OH pacTer
CO CKOPOCTbIO 5 MWUNNUMETPOB B
MUHYTY.

« Cambli NPOOOmMKUTENBHBIM NEepUoa
LBeTeHus — y opxuaen. LiBeTbl y HUX
coxpaHsioTca Ha crebrne po 80 aHem.




Bbl Y3HAETE:

@ lMovyemMy opraHuambl COBepLIaIOT
LABUXKEHWA.

@ Kak nepeasuraioTcs XUBOTHbIE.

BCNMOMHMTE:

@ Kakoe crpoeHume MmeloT ofHoKNe-
TOYHbIe OpraHu3mbi?

@ Kak npucnocobneHs! XWUBOTHblE
K MNepegBuXeHUI0 B  PasfinyHbIX
cpegax?

@ B 4éM paznuume HapykHOro w
BHYTPEHHero ckenera?

JIOXKHOHOX KW

5.1. Jleuixcenue améonot

5.2. CymouHoe deudcerue
couysemus: a) ympo; 06) demv;
8) seuep; 2) HOUb
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ABMIKEHME XXMBbIX
OPrAHMIMOB

Opto 13 BaxHeWNX CBOVICTB BCeX XUBbIX OpraHM3MoB —
CNocobHOCTL K ABvXeHWo. OCODEHHO CNOXHbIMU U pas-
HOODPAa3HbLIMIN ABUXEHUSAMKN OTNIUHAIOTCH MHOTOKNETOYHbIe
KUBOTHbIE,

OpHOKIETOU-
Hble OpPraHU3MBI MOI'YT IIepeMelaThCA B IIPOCTPAHCTBE
pasaeIiMHu crocobamu. MHOrue GaKTepUH, OJHOKJIETOUHLIE
JKUBOTHBIE M BOJOPOCHH II€PEJBHUTAIOTCA C IMOMOIILIO
IKIYTHKOB. WX MoskeT OBITH OT OOHOTO A0 HECKOJBKHX
ThICAY. JHIyTHKH ABUKYTCA BoJiHOOOpasHo. WUubysopuun
nepeMeInapTCcsa B BOJAHOW cpele ¢ IOMOUILIO pPecHHYEeK.
Onu Oosee uem B 10 pa3 Kopoue KI'YTHKOB, UX IBUMKE-
HHA IIOX0KHM Ha KoJieDaHWA MaATHHKa. Ameéda ABUIKeTcH
C IIOMOIBI0 BPEMEHHBIX BBIPDOCTOB IUTOILIA3MbI — JIOMK-
HOHOMKEeK. BbeIlycKasd JIOKHOHOKKH, OHA CJIOBHO IepeTe-
KaeT ¢ OJHOI0 MecTa Ha apyroe. IIBuikerca ameéda co CKO-
pocThI0 MeHee 1 MHUIIMMeTpa B MHHYTY.

Pacrenus u rpubsl B
OTJIHYHE OT KUBOTHBIX He IIepeMellalTcd B IPOCTpPaH-
crBe. OgHAKO 3TO He 3HAYMUT, YTO OHHU HE COBEPIIAIOT
ABHM)KEeHUH. BOJBIINHCTBO ABUIKEHWH rpuboB HM pacre-
HUNi — pesyabrar ux pocra. I'opmoH pocta, obpasyio-
IIUHCA B KJIETKaX pacTeHMH Ha BepxXyluke nobera, O4eHb
YyBCTBHTEJIEH K cBeTy. lloaToMy TeHeBas cTopoHa cTebis
pacTér OpicTpee ocBelnéHHOii. Crefens marubaerca B Ha-
IIpaBJeHrMH HCTOYHHKAa CBeTa.

Y pacreHnil HEKOTODPBIE ABUYKEHUS BOBHUKAIOT B OTBET
Ha JgelicTBHA (DAKTOPOB BHEIIHeH cpeibl. Tak, riIaBHBIM KO-
PeHb ToJ AeHCTBUEM CHJILI 3eMHOI'0 MPUTAMKEHUSA pPacTeT
BEPTHKAIBHO BHHU3, a crefejb IIOJ BIHMAHHEM CBeTa —
BBEpPX. ¥ JIMCTBEB XOPOIIIO BBIPAYKEHBI ABHKEHHS HA CBET:
JIMCTOBBIE ITIJIACTHHKH, OCOOEHHO B YCJIOBHAX 3aTeHEeHUdd,
pacmoJiaraiTcs IMepneHAnKYIsAPHO COJIHeYHbIM JiyuaMm. Bia-
rojaps ABHIKEHMIO OPraHbI PacTeHWH MOTYyT MAaKCHMAaJIbLHO
HMCIIOJIB30BATE CBET, BIAl'y W IUTATeJbHBIE BEIIeCTBA.
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OBVXKEHWE XWBOTHbIX B ornmune oT pacTeHMIl M TIpH-
00B OOJNBIIMHCTBO KHUBOTHBIX AKTHBHO nmepeaBuramTCcda B

npocTpaHcTBe. PasHooOpasHbIe CIIOCODLI ABUMKEHUS CJIY-
JKAT JJIA TIOMCKA M NOTpeb/ieHusA MUK, u3besKaHuA omac-
HOCTH. VIMEHHO II09TOMY Yy MHOTOKJIETOUHBIX KHBOTHBIX
B IIpOIleCcCe MCTOPUYECKOro pasBuTud chopMUPOBAIACh
CIIO’KHAA OIOpPHO-ABHrarejbHas cucrema. OcHoBa TaKoi
CHCTEeMEBEI — CHKeJIeT.

- 7=,V NO3BOHOUHBIX }KHUBOTHBIX CKEJIeT BHYTPEH-
) muit. OH NOCTPOEH M3 KOCTHOM M XPAIEBOR
= rxaneii. YacTu CKejeTa COEAMHSIOTCH HEIo-

ABMIKHO MJIHM C IIOMOINBIO cycTaBoB. K cKesery nmpuxpemn-

JIAI0TCA MBIIIBI. [IpK COKpAIIEHUN MBIIII, YACTH CKeJe-

Ta paboTalT KaK phlYarv, 4YTO NPUBOAWUT K Pa3IHMYHBIM

JBMIKEHHUAM.

Il aKTUBHOIO IepefBUIKEHHsS B PA3JIMYHBIX cpemax
YV KUBOTHBIX c(OpPMUPOBAINCH PA3HOOOpa3HbIe KOHEYHOC-
TH. BoaHBIE KHBOTHBIE NEPEABUIalOTCA C IIOMOIIBIO
IIJIaBHUKOB (pbIObI) MM J1acTo00pasHBIX KOHEYHOCTEH
(MOopcKMe KOTHUKH, MOp:Ku). 1louBeHHEBIE KMBOTHBIE POIOT
XOABI C IMIOMOINBIO IPUCIHOCOOJIEHHBIX IJIS 3TOT0 POOIUX
nepegHUX KOHEYHOCTei. ¥ OOJBIIMHCTBA JKHUBOTHBIX,
o0uTAIONINX B HA3€MHO-BO3AVIIHOW cpejie, MMEIOTCHA CIie-
IHaJbHBIE JABUTraTeJbHBIE KOHEYHOCTH. C MX IIOMOIIbLIO
OHH COBEpPIIAaT pasHooOpasHbIE ABUIKEHWS: X0oadaT, Oera-
10T, IoJa3ai0T, npeiraoT. HekoTopele JKUBOTHBEIE CIIOCOO-
HBI JIeTaTh. KPBLIbA IITHI, U JETYYHX MBIIIEH — 3TO BH-
JIOM3MEeHEHHBIe INepeJHHe KOoHedHocTH. Kpbuibsa 0abouex
A JPYTUX HACEKOMBIX — 3TO BBIPOCTHI MTOKPOBOB.

5.3. Cnocolbl neped6unceHuUs HUBOMHBIX 6 PA3HbLX cpedax

HeKOTopb;e MOPCKME XWUBOTHbIE,
HanpuMep akTMHWKU KU KOpanno-
Bble MONWUNbI, NPUCNOCobUNnCL K
NPUKPenneéHHoMy obpasy >XU3HW.
MNooBUXHbI Y HUX TONBKO OTAENb-
Hble 4acTu Tena — wynansua.

BOMNPOCHI:

@ Kakoe 3HayeHue B XXU3HU XUBbIX
OPraHn3MoB MMEET ABVXeHWe?

© Kakoebl cnocobsl nepeagvxeHus
O[HOKNETOYHbBIX XWBOTHbIX?

@ Kakue pgBuxeHus cosepluaior
pacreHuns?

@ C noMoLblo Kakux npucnocob-
NEHWIA MNepefBUraoTCa XUBOTHbLIE,
obuTalolme B pasHbix Cpeaax Xuns-
HW?




P — gy ey cied

ey

Bbl YV3IHAETE:

@ Kak npovcxogut noYseHHoe nura-

HWe pacTeHui.

@ Kakwe opraHbl pacteHus y4acisy-

IOT B NOYBEHHOM MUTaHWA.

BCNOMHMTE:

@ Kakoe crpoeHune umeeT KopeHb?
@ B kakow 4actu KopHa pacnonara-

IOTCH KOPHeBble BONOC Kin?

Q@ Kak CTpoeHWe KOPHEBbLIX BONOCKOB

CBA3AHO C WX (DyHKUUAMN?

MOH BHOJIOTHYECKHE
HCCJENOBAHMS

MposeauTe onbIT, AOKa3bIBaO-
WK CylecTBOBaHWe y pacre-
HUA KOPHEBOro AaBfeHus.

«MOMOLLHWK»

@ CpexbTe Haf3emHylo 4acTb Y
KOMHaTHOro pamer—mn, OCTaBWB
De3NUCTHBIM  NEeHEK  BbICOTOM
2—3 CaHTUMeTpa.

W Ha neHék HapeHbTe npobky ¢
OTBEPCTMEM, B KOTOpPOE BCTaBbTe
NPOo3payHyio TpyoKy.

O Mpocregute, kak Tpybka 3a-
NOMHAETCA XKUAKOCTBIO.

W Caenavite BLIBOA O CYLIECTBO-
BaHWU KOPHEBOro AaBneHwus.

RERRRRRARRRRARRRRRRRRAN RN
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NMOYBEHHOE NMUTAHME
PACTEHMM

Muranve — npoLecc MorfoLweHns 13 oKpy>Katollen cpe-
Obl 1 yCBOEHUS HeobxoanMbIX ANS XW3HM BewecTs. bna-
rogapsi NUTaHUIO OpraHM3Mbl MOFYT pPacTy, Pa3BMBaTLCS,
BOCNPOM3BOANTL cebe NoAoOHBbIX.

MNPOLIECC MOYBEHHOIO MUTAHWSA EEEEslolitcdleas @B loleuniandi(cizes ks

B OpPraHU3M pACTEHHS PACTBOPOB MHHEPAJbLHBIX BeIeCTB
M3 IIOYBBI M YCBOEHHA HX KJIeTKaAMHKH HA3BIBAIOT INTOYBEeH-
HBIM IMUTAHHEM. ¥ OOJILIIWHCTBA HA3€MHBIX PACTEHHI OHO
IIPOMCXOAUT C IIOMOINBI KOPH:A. B 30He BcachklBaHHUA KOpP-
HEeBbI€ BOJIOCKH ITOTJIOIAIOT W3 IIOYBBI BOJY U PACTBOPEH-
Hble B Hell MHHepaJibHEIe BelfecTBa. OHH TECHO COIIPUKA-
capnTcd ¢ HOMOYKAaAMHM IMOYBEI M IIOYBEHHBLIM pPAacTBOPOM.
Causp, obpasymoliascs Ha IIOBEPXHOCTH KOPHEBBIX BOJIOC-
KOB, PacTBOPSET YACTUIIHI TTOYBBI M 00JIETUaET MHUHEDPATh-
HOEe THUTaHWEe PaCTeHMIA.

ITorsomiénHble KOPHEBBIMH BOJIOCKAMM BOJAa W MUHe-
pajbHBIE BelllecTBa IMOCTYNIAIOT B IIPOBOAAIIYIO 30HY KO-
HfA. 37ech II0 COCyAaM IPOBOAANIEH TKAHU OHHU IIOJ AaB-
JIeHueM TOCTYNalT B crebenb. ITO HaBIeHHE HA3BIBAIOT
KOPHEBBIM.

- Hanuuwme KOpHEBOro JaBJIeHUS AOKas3bIBa-
L. } er «mymauy» pacTeHH#l — BBIJENeHUE COKa
= 1¥3 NOBPEXKAEHHOTO WM Iepepe3aHHOTro
crebnsa. OcobeHHO MHTEHCHBHO COKOIBUIKEHUE IIPOUC-
XOOUT BECHOW. ¥ MHOTMX KOMHATHBIX pacTeHHUU paHo
YTPOM MOKHO HaOJIIOZATH BBIJEJeHHE KalleJeK BOJbI
o KpafaM JHucTa. ITO fABJIEHHE TOXKe CBUIETeILCTBYET
0 KOPHEBOM OaBJIEHMUU.

3ABUCMMOCTb MOYBEHHOIO NMUTAHUSA OT BHELUHEW CPE[bI
PaGora KopHe#l 3aBHCHUT OT TeMmIepaTypbl nouBbl. llpu
HU3KHUX TeMIepaTypax BCACBIBAHWE BOJbI KOPHAMM oOcJjia-
OeBaeT W JajKe NPHUOCTAHABJINBAETCH, KODHEBOE NABJIEHUE
nagaer. Ha mouBeHHOe MUTAHWE PACTEHHUI OKA3LIBAET BJIM-
SHUE COCTAB MHOYBHLI, HAJIMUUE B HE MHUHEpPAJbHBIX Be-

1[ecTB. YCTAHOBJIEHO, 4YTO COEAHMHEHHWsT as0Ta,

" ¢
' dochopa, Kanus HeOOXOAUMBI PACTEHUSAM B 0OJIb-

mux KoaumuecrBax. Tak, pacrTeHusA IIIEHUIBI HA
naomanu, paBHoM 1 rekrapy, morJoumiamT OoJiee
40 kunorpammoB azora, 20 kKmirorpamMmor (ocdo-
pa, 25 kmiaorpamMmoB Kanusa. HemocTaTok asora
3ajJlep;KHUBaeT poct pacreHusi. IIpu HexBaTke doc-
_+ (opa zagep:kuBaeTcs IBEeTEHHE U ILJIOJOHOIIEHHE.
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HexoTopele aiaemMeHTHI (3KeJjie30, Meab, IHHK, MO, OpoM,
00p) TpedVIOTCA PACTEHHMIO B OUE€HB MAJBIX KOJIHUYECTBAX.
OmHako HEJOCTATOK JHO0OTr0 2JIeMEeHTA B IIMTAHHU pacTe-
HHI OTPUIIATEIBHO CKAB3BIBAETCH HA €r0 POCTe U PA3BUTHH.
B ecTecTBeHHBIX NPUPOAHBIX VCIOBHAX MOTJIOIIEHHEBIE
H3 II04YBBI MHHepaJibHBbIE BelllecTBa YacTHYHO BO3BpaIlia-
I0OTCA C OHNABIIMMHM JIUCThAMU. Ha MonsAax, 3aHATHIX Cellb-
CKOXO3AHCTBEHHBIMH PACTEHHUAMH, HOYBa HMCTOINaeTcsd,
TaK KaK BMeCTe C YpoyKaeM 3a0HparoTcsd MU IIHTATEJILHBIE
BemjecTBa. IloaToMy Ha I10JIS BECHOM M OCEHBIO BHOCHAT
ynobpenus, obecrieywBaioniie IMUTAHUE DPACTEHUH.

OCOBbIE CMOCOBbLI NMATAHWUA PACTEHWW Y HEKOTOPBIX

pac’renﬂﬁ BO3HHKJH HpHCHOCOﬁJIeHHﬂ K BOCHOJIHEHHIO
HegocTaTKa 3SJIEMEeHTOB IIHTaHHA CBOBOﬁpaSHMMH CIIoco-
bamMmu — IIoay4daThk IHTaATeJIbHBIE BellleCTBa OT APVIHUX
JKHBBIX OPraHM3MOB.
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\(‘\ Pocanka pacTér Ha OOJIOTHCTBIX IOYBAaX,
J GenHbIX adoroM. HemocTaToK asora oHA BOC-

““ HomHSEeT NMUTAHUEM HACEKOMBIMHU. JIHMCTBA
pOCﬂHKH HMOKPBITEI BOJIOCKaM#M C }I{EﬂéSKaMH, BbIOEIHA-
OIMUMHA JUIDKHEe KalneabKH, HoXoyxue Ha pocy. K mum

Pacrenuns mMoxHo Bbipalmsath u
6e3 nouyssl. Takon cnocob HasbiBa-
eTca rugponoHukon (rpey. gidros —
Bnara u poneo — paboratb). Pa-
CTEHWA BbICaXMBAKOT HE B MOYBY,
a B rpaByid WU MPOMBITLIA MECOK,
KOTOpbIE CAYXaT TOMbKO Ans 3a-
KpenneHus KopHeBblx cuctem. Bce
HeobxoouMmble ONA XU3HU MUHe-
pankHbIe BEWeCTBa pacteHus fony-
YaIOT U3 CMNeunansHbIX PacTBOPOB.

IPUKJIEUBAIOTCA MeJKHe Hacekombie. Ilpu aToMm Juct
MeJJIeHHO CBOpadYuBaeTcs, HaKpPBIBAeT HAaCEKOMOe H
obBoNaKMUBaeT ero ciamsnbio. HacekoMmoe nepeBapuBaeTcs,
JUCT BCAChIBAeT ITMUTATEJIBHBIA pPacTBOP, OOraThlili a30-
TOM. 3aTeM JHCT pacKpbIBaeTcs, U OCTABIIMECS HA HEM
TBEP/LIE YACTH HACEKOMOro caysaer Berep. K mmorosia-
HBIM PACTEHHAM OTHOCAT TaKiKe IY3bIpYaTKM, KUDAH-
KM, BEHEPDHHY MYXOJIOBKY.

B mpupoge BcTpedalmTCA pPacTeHUA-
napasuTel. IX KopHeBas cHcTeMa IIpej-
HasHavYeHa He JJIS NOYBEHHOI'O ITUTAHHWS, a
ISl U3BJIEYEHUSA COKOB APYIHMX PACTEHUM.
B cpenueii monoce Poccun pacipocTpaHEHBbI
NoBMJIMKA (IIapasuTHUpyeT Ha CMOPOJHHE,
TEIKBEe, KpalnuBe) U 3apasduxa (ImapasuTupy-
er Ha nopaconHeyHuke). Crebiu MOBMJIMKHN
06pasyioT IMPUCOCKHU, C MTOMOIIBI0 KOTOPBIX
OHAa BHeApHAETCA B TeJI0O PaCTeHUA-XO03AWHAa
U nuTaercs 3a ero cuér. KopHu sapasmxu
CpacTalwTCA ¢ KOPHAMM XO03AWHA TaK, YTO
UX HEBO3MOYKHO OTJAEJNUTH APYr OT JApyra.
Pacrenme IeTpoB KpecT HapasuTHPyeT Ha
KOpPHAX JepeBbeB U KycrapHukoB. OHO
HMeeT COYHOE CBeTJIOE KOPHEeBHUINe ¢ de-
IIVEeBUTHBIMMA KPACHOBATHIMH JIHCTBAMU.
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a) sapasuxa

6) nosuaurka

5.4. Pacmenusa-
napasumsi:

Ha nodcoaHeyHuKe;

Ha Kkpanuee

BOMPOCDHI:

@ KakoBa ponb KOpPHEBLIX BONOCKOB
B MNOYBEHHOM MUTAHWU PACTeHUIA?

@ loyemy BOAa C pPacTBOPEHHbLIMU
MUHEPaNbHBIMKU BELecTBaMK MOf-
HUMaeTcs BBepx no crebnio?

@ [loyemy Ha NOAA BHOCAT pasnuy-
Hble BuAabl ynobpeHuin?

@ Kak BoCnonHseT HenocTatok aso-
Ta pocaHka?

@ Kak nuraioTca pacreHuns-napasmTei?




Bbl Y3HAETE:

@ Kakyio ponb cbirpany onbiTel U
HabniogeHWs B M3y4eHUW BO3AYLIHO-
ro NUTaHWA PacTeHun.

@ 410 Takoe (HOTOCUHTE3 W NpW Ka-
KWX YCNOBUAX OH MPOMCXOAWNT.

@ Kakoe 3HaueHue umeer (hoTOCKH-
TR

BCNOMHMTE:

@ Yem 3eneHble pacTeHuns oTnMYaloT-
€A OT ApYrvX OpraHW3moB?

@ Kakoe crpoeHvie vMeeT OTOCUH-
Te3UPYIOLLas TKaHb pacTeHu?

npncmm Dxozed
1733-1804
AHIMUNCKN eCTecTBOMCTbITaTeNb.
W3y4an y4actve rasos B npouec-
cax obmMmeHa BellecTs y pacTeHui,
Bnepeble wnccnefoBan npouecc

OTOCHMHTEe3a.

G )

Orxpbitvie . Mpuctnv npovisseno
Donbluoe BnevatneHvue Ha yqeHbii
Muvp. JToHOOHCKOe Koponesckoe 0b-
LLEeCTBO NPUCYAMNO aBTOPY 30M10TYIO
Menans. [pe3vaeHT obulectsa no-
ACHWN: «IJTO OTKpbITUE ybexnaer
Hac, 4T0 HeT DecrnonesHbix pacre-
HUW. HauyuHaa C Benu4ecTBeHHOro
Oyba 1 KoH4Yas NocniefHelo Menkoio
ObITMHKOIO, BCe MonesHbl Off Yeno-
BeKa... Betep NOCTOSHHO YHOCUT K
pacTeHusAM WCNOPYEHHbIA BO3AYX,
nofaep>MBas Mx pocT U obecrneyu-
Basl Hally Kv3HbY. ;

| S :
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DPOTOCMHTE3

Bony M MVHepanbHble BellecTBa pacTeHusi MonyvailoT C
NMOMOLLBIO KOPHEeW. JINcTea obecneymnBaloT opraHnyeckoe
NUTaHWEe pacTeHMn. B oTnuyme OT KOpHEeW OHW HaxoaaTcs
He B Mo4YBe, @ B BO3AYLHOW cpefne, No3ToMy OCyLLecTBna-
IOT He Mo4YBEeHHOe, a BO3AYyLUHOe MUTaHue.

Oxouso 350 mer Hasan yuénerit S erbMOHT BriepBhIe I10-
CTABHJI ONBIT II0 M3YUYEHUIO NUTAHUA pacTeHuil. B rauasA-
HOM TOpPIIKEe C MOYBOM OH BBIPAINUBAJ HUBY, H00ABIAS TY-
Ia TonbKo Boay. OmamaBiime JHCTHS YYEHBIH TIHATENBHO
B3BemmuBaji. Yepes H jeT macca UBBI BMECTe C ONaBIINMHU
JUCTBAMHM yBenuumyack Ha 74 xunorpamma 500 rpam-
MOB, a Macca II0YBbl VMEHBLIINUJIACHE BCEro Ha H7 rpaMMOB.
Ha ocnoBanum aroro §l. I'erbMOHT NpPUINET K BBIBOAY,
YTO BCE BellleCTBa B PACTEHHUHU 00pasyioTcd HEe U3 MOUYBHI,
a u3 Boael. MHeHUe O TOM, UYTO paCTeHHWEe YBeJUUYUBAET-
cA B pasMepax TOJBKO 3a CYET BOJBI, COXPAHANOCH M0
KoHua 18-ro Beka.

B 1771 ropay amrnmiickmii xuMukr [I:Kosed
\:L/' Ilpucrnu m3ydyan yrieKucJabIil ras, HJIWH,

: KaK OH ero HasbIBaJl, ¢«HCIIOPYEHHBIH BO3-
OAVX», W C/IeJaJl 3aMeYaTe/IibHOe OTKpbITHe. Eciu 3aKeun
CBEUY U HAKPBITH €€ CTeKJAHHBIM KOJIIIAKOM, TO, He-
MHOT'O IOropeB, OHA HoracHeT. Mbllb, HAKPBITAA KOJI-
naKoM, HauWHaeT 3aabixarbes. OJHAKO ecad II0J KOJi-
IIaK BMeCTe C MBIIIBI0 IOMECTHTh BETKY MATHI, TO
MBIIIL He 3aJbIXaeTcsa. 3HAYUT,
pacTeHusA <«UCIPABIAIOT» BO3-
oYX, WUCIOPYEHHBIA IbIXaHU-
€M KHUBOTHBIX, TO €CTh Ipe-
BpANIAIOT YIJIEKHCJBIA Tra3 B
KHCJIOPOJ.

Onwvim Hoc. ITpucmau

Hemenkuit 6oranuk IOanyc Cakc ¢ DOMOIIBIO OIBI-
TOB JIOKAa3aJi, 4YTO 3eJIEHbIe PACTEHUS He TOJIBKO BBIJe-
JAKT KHUCJIOPOJ, HO H CO3JAIT OpPraHMYecKHe BeIlecT-
Ba, cIaysKallue MNHINEeH Apyrum oprammsmam (1862).

I'maBHOe oTaAMuYHe 3eJEéHBIX PACTEHHUH OT
,[[pyI‘HX AHHUBBIX OPraHH3MOB — HaJIMUMe B HX HJIeTKax
XJIOPONJIACTOB, COJAEpKAMUX XJI0poduaia. XIopoduLl
obaazaeT CBOHCTBOM yJaB/IWBATh COJHEYHEIE Jy4YH, DHEp-
TS KOTODPBIX HeoOXoAamMma JJId CO3JAHUA OPraHNUYecKUX
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BeniecTB. IIponece o6pasoBaHud OPraHWYECKOTO BEIECT-
Ba M3 VIJIEKHMCJOTO ras3a M BOABI C IIOMOIIBIO COJIHEUHOM
3Hepruud HasbpiBawT QorocunTe3zoMm (rpeu. photos —
cBer). B mponecce ¢dorocuHTEza He TONBKO 00pasyiorcsa
oprasudecKue BelllecTBa — caxapa, HO M BbIJendeTrcs
KHCJOPOI.

CxemaTHuyHO Oporecc (POTOCHHTE3a MOMKHO H300pa-
3UTE TaK:

_ = 3HEeprua ceera
gofa + yrnekuaibii ra3 ————————=

caxapd + kucnopof

Bopa mormoiaercs KOPHEBBIMH BOJOCKAMH W II0 TIPO-
BOJAIEH cHCTeMe KOpHeH m crebad IepeaBUraerci K
JUCThAM. YTJIEKHCIBIA r'ad — COCTABHAS 4YacTh BO3AYyXa.
OH nocrynaer B JIUCTHA 4Yepe3 OTKpPBITEIE yerbuua. Ilormo-
IIeHUIO0 YIJIEKMUCJIOTO rasa CcHocoO0CTBYET CTPOEHHE JIHCTa:
IJI0CKAaA TOBEPXHOCTH JHCTOBBLIX NJIACTHHOK, YBeJINMYHUBA-
Iolas IJIONIAAb COIPMKOCHOBEHHS C BO3AYXOM, HaJIH4He
OOJBIIOTO YHCJA VCTBUIL B KOJKHUIIE.

O6pasyromueca B pesyiabrare (GOTOCHHTE3a caxapa
mpeBpanlampTes B Kpaxman. Kpaxman — 3TO opramnude-
CKOe BeIIecTBO, KOTOpOe He pacTBopsercsa B Boge. Ero
JerKo ODHAPYIKHUTH C IIOMOIIBIO pacTBOpa MOMAA.

JIloxaskeM, UTO HA CBETY B 3€JIOHBIX JMCThAX Pac-
TEeHUH M3 YIJIeKHCJIOro rasa M BOJLI o0pasyercss Kpaxmal.
Ilnss 8TOTO PACCMOTPHM OIIBIT, KOTOPBI B CBOE BpeMs OBLI
nocrasieH 0. Cakcowm.

KomHaTtHoe pacreHue (IIeJaproHUI0 WJIXA IIPUMYJIY) BbI-
JepP;KHUBAIOT ABOE CYTOK B TeMHOTe, YTOOBLI BeCh KpaxmaJll
M3PACXOL0BAJICA HA IPOIECC AbIXaHHA. 3aTeM HEeCKOJbKO
JINCTHEB 3aKPBIBAIOT ¢ ABYX CTOPOH 4Y€pHOU OyMaroi rak,
qT00bI ObLJIA HIPUKPBITA TOJBKO HX 4YacThb. [IHEM pacTeHNe
BLICTABJSIOT HA CBET, a4 HOYBLIO €ro JOIOJHUTEJIhHO OCBe-
IIAIOT € TIOMOIIBIO HACTOJBHOM JIAMIIbI.

Pacteop
voaa

MenaproHus

http://vk.com/school_ipad

http://vk.com/school_ipad

00000000

._Kucnoron

CAXAPA

YTIEKUCTBINA
ra3 BOJA

5.5. Yenosus, HeoGxodumbie
Oaa 8030YUIHO20 NUMAHUSA
pacmenuil

MOH BHOJOI'HYECKHE
HCCJETOBAHUSA

Jokaxute camMoOCTOATENbHO,
yTo Ana obpasoBaHusa XJ0po-
¢dunna Heobxogum ceerT.

«[MOMOLLHWK»

W MNonoxute knybeHb kKaptode-
Nd Ha CBET [0 Havana npopacra-
HUs.

. Kakoro ugeta noberu obpasy-
loTCA Y KnybHA Ha ceety?

U Bozbmute knybeHb kaptode-
ng, npopoclinii B TemHote. [lo-
Beru kakoro upeta obpa3yioTca B
3ITOM Cny4ae?

W O 4ém cBuaeTensCreyeT onbIT?
Coenaite BbiBOA.

5.6. Onvim, dokasvléaloujliil
obpasoganue Kpaxmaaia
6 3eNEéHbLX JUCMbAX HA Cc8emly




Jlec — BaxHbLIM UCTOYHIK KNCIOPO-
03 ¥ NOrNoTUTeNb YIMEeKMCnoro ra-
3a. [pu4EM nec cpepHero Bo3pacra
MCMONBL3YET yrnekncnoro rasa onb-
e, 4em Monogele nocapku: 1 rek-
Tap LWEeCTUAECATUNETHEro COCHAKA
nornowaer 13 TOHH Yrnekmcnoro
rasa B rog, a ABafuUaTWNETHero —
9 TOHH. Y CTapbiXx OepeBbeB Cno-
cobHOCTL yCBauBaTb YrNEKUCblA
ras ¥ BbIAENATL B atMocdepy Kuc-
nopop cHwxaetca. MpupoaHoe co-
obUWecTBo, B KOTOPOM COCPEnoTo-
YeHbl rnasHble necHble 6Goratcrea
Hallen CTpaHbl, — Tawra.

5.7. Onbim, 00Ka36I6AIOULUIL
Heo0x00uUMOCmb Y2leKUCL020
2aza 0asa omocuHmesa

http://vk.com/school_ipad
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Yepea cyTKH HCCIIelyeMble JHCThA cpe3anT. YTo0bl
BBIACHUTH, B KaKOl uacTH Jjucra obpasoBajicsa Kpaxmall,
JIUCThA KHUOATAT B Boje (4rTobbl HAOYX/IM KpaxMmalbHBIE
3épHAa), a 3aTeM BBIJEPIKHUBAIOT B ropsadyeM cHHpTe (XJ0-
podHuII IpH BTOM pacTBOPSAETCA M JHCT ODeclBeduBaeT-
cs). 3aTeM JIMCThA IMPOMBIBAIOT B BOJE U JEUCTBYIOT HA
HHUX cjabbIM pacTBOpPOM Moja. Te y4acTKU JIHCTHEB, KO-
TOphIe OBIIM HA CBETY, NPUOOperarT OT AedCTBUA HMojaa
CHUHIOIO OKDacKy. 9TO O3HadaeT, YTO KpaxMaJ o0paszoBa-
cA B KJeTKaX OCBeIéHHoM dacTtu jaucrta. CremoBareabHO,
doTOCHHTE3 IIPOUCXOJUT TOJLKO HA CBETY.

Yrobsl AOKAa3aTh, U4TO AJA 06pasoBaHMSA
KpaxMaJjia B JHCThbAX HEOOXOAUM YIJIEKHCIBINA ras, KOM-
HATHOE DacTeHUe TaKiKe IIpPeABAPUTENIbHO BhIJEepPKUBAIOT
B TeMHOTe. 3aTeM OJAHWH H3 JHCThEB IIOMEIalT B KOJ0Y
¢ He0OJNBIIMM KOJHYECTBOM H3BECTKOBOM Boabl. Houdy
3aKPBLIBAIOT BATHBIM TAMIIOHOM. PacTeHHe BbICTABIAIOT
Ha CBET. YTJIeKHCJIBIHA a3 IOTJIOIAeTCA M3BECTKOBOM BO-
0¥, TIO3TOMY ero B KoJ0e He Oyaer. Jluer cpesaercsa u
TaK ’Ke, KaKk ¥ B MPEABIAYINEM ONbITEe, MCCIEAYeTCs Ha
HaJu4uue Kpaxmaja. JIuCT BeIep:KHUBaeTca B ropadeil Bo-
Je W B cunupre, odpabareiBaercsa pactBopoMm moza. OmHa-
KO B JTOM cCJIyuyae pe3yJbTaT OmbITa OyJAeT MHBIM: JIKCT
He OKPAIIMBAaeTCAd B CHHMAM I[BET, TAK KaK KpaxMaJl B HEM
He comep:xkuTcsi. CienoBaTesibHO, JJsA 00pasoBaHUA Kpax-
MaJjia, KpoMe CBeTa M BOJIBI, HEOOXOIUM VIJIEKUCIBIN Ias.

==
i} Pacteop
_Bara . |' nona '
-
} : ST
: ""/ “Boja NN

M3BecTkoBas
BOAA

TaxkuM 00pa3zoM, MBI OTBETUJIM HA BOIIPOC, KAKYIO -
Iy TOJy4YaeT pacTeHue u3 Bozayxa. OmeIT mokasas, 4To
9T0 yriekmciblii ra3d. OH HeoOXoaum mJisi oOpasoBaHHUS
OpraHWYeCcKOoro BellecTBa.

OprasmusMoB, CAMOCTOSATEIBHO CO3AOIIUX OpraHudec-
KHe BelllecTBa IJd IMOCTPOEHHWA CBOEro Teja, Ha3bIBAIOT
asrorpodamu (rpeu. autos — cam u trofe — nuiga).

http://vk.com/school_ipad
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&3
Tvo-
OBI JOKAa3aTh, YTO B IMpOIec-
—
ce doTocHHTE3a pacTeHusd O] __:?
BH,I(E.IIEIOT BO BHEeIIIHIO
cpely KHCJIOPOJ, paccMorT-
PHM OIBIT C BOAHBIM pac- .. TJ'IeIOLL.Laﬂ

| LA Kwcnopon

5.8. Onwvim,
dorkasviearoujull
auldenernue 3eneHbLMU
pacmenuamu
Kucaopoda Ha ceemy

TeauemM oaJyoneeii. Iloberm ny4HKa
3JIOeN OIYyCKAOT B COCY[ C
BOLOM M CBepXY HAKPBIBAIOT :

DEY: p \3110;1@9

BopoHKo#. Ha xomer Bo-
POHKHM HAEeBalT MPOOUPKY
¢ Bomo¥#. Pacrenue BBHICTABJISAIOT Ha CBeT Ha JBOE-TPoe CV-
Tok. Ha cBery siojes BbiAendeT Ny3bIpbKH rasa. OHU
CKAaIlJIMBAIOTCHA B BEPXHEM YacTu MPOOUPKM, BHITECHAA
Boxy. [is TOro uroOBI BBIACHUTH, KAKOH 3TO ras, mpo-
OMPKY aKKypaTHO CHHMAIOT ¥ BHOCAT B HEE TJEKIIYIO
ayuuHKy. JIy4MHKA SApKO BCIBIXHBaeT. JTO 3HAYUT, YTO
B KoJIDe HAKOOWJCA ras, MOAJAep;KHUBAIOIIHHA IOpeHue, —
KHCJIOPOJT.

=% PacreHus BBINOJIHAIOT B NPUDPOAE DPOJb
\ /| mpousBoAHMTENEH OPraHUYECKOro BEIHNeCT- |
\‘) BEI;), OﬁecfleHHBaH nﬁmeﬁ ApyTrue opl‘lfrilﬂﬂs- THMHpﬂ3EB :
KnumeHT ApkagbeBuy |
Mbl. ExKerogno pacrenud norgomarpT 600 muninuapaos 1843-1920 '
TOHH YIVIEKHCJIOTO rasa m obpasyior 450 mMuaimapaos OTeyecTBeHHbIA BOTaHMK 1 (hU3UO-
TOHH OpraHW4YecKoro BemlecTBa. IIpu sTom B armocde- nor pacteHun. BHeéc 6Gonbuwon
Py BeIgendercsa 6osnee 460 MuIIMapAOB TOHH KHCJIOPO- BK/aj B BblCHEHME KOC}dM'-IeCKOI?ﬂ
na. Biaaromapa GoTocHHTe3y KOJHYECTBO KHCJIOPOJA B 60“” SENEHBIX PacTERA. )
BO3AyXe ocraérca mocToaHHBIM (21 %), a armocdepa
3eMJIM IPUTOAHA IJIA JKUSHH.
BONMNPOCHI U SAQAHNA:
Pacrenusi, copepaxaiiue Q@ Yro Takoe doTocmuHTes?
XJIOPO(UIII, CIIOCOOHBI YJIaBJIMBATH COJHEUHYIO 3HEPTHUIO @ Kakoea ponb xnopotumnna wu
1A IPEeBPAaIlaTh €€ B XMMHYECKYIO SHEPIrUl0 OpraHuYecKMux XN0ponnacros B npouecce ¢oTo-
coenuaenuit. [losromy Kinument Apkansesuu Tumupsizen CuHTe3a?
Ha3BaJ X PoOJib Ha 3eMJje KocMudeckoil. HacTs sHepruu @ Kakvm OnbiToM MOXHO [0Ka3aTb,
CosHna, 3amacéHHOM B OPraHWYEeCKOM BeIllecTBe, MOJKeT YTO Ha CBETY B NUCTbAX 0bpa3sytoT- |
J0JIrO0 coxXpaHAThcA. KaMeHHBIN yronab, Topd, HeDThH €A OpraHu4eckue BellecTsa? |
COCTOAT M3 BEIeCTB, KOTOpPbIe B JalléKie TreoJIOrHUecKle @ Kak fokasatb, 4to Ans rnpouecca
BpeMeHa ObIIM 00pasoBaHBI 3€JIEHBIMH PACTEHUAMHU U oToCUHTE3a HeobxoamMm yrnekuc-
Bobpanu B cebsa suepruwno Connuna. Coxkuras IpupogHbIE nbiA ras?
roproune MaTepHuasbl, YeJOBEK OCBOOOKIAET 3HEPTHUIO, @ lpuBeaute [0Ka3aTenbCTBa Bbi-
3allacéHHY MHJIJIMOHBI JIeT Ha3aj] 3eJIEHBIMH PACTeHHA- AeneHus Kucnopopa B npouecce
Mu. BrifensgeMbIil PACTEHHUAMM KUCIOPOI MOAAepP:KUBAET (hoToCKHTE3a.
0B0HOBBIN cjoi armochepsl. OH 3amuITIaeT BCE KUBOE HA @ B 4yém 3aKioYaeTcs KocMuYeckas
3emiie OT T'yOMTENBHOrO BO3IEHCTBUSA KOPOTKOBOJHOBBIX pOfb 3eNEéHblX pacTeHuin?

yAbTPaA(UOJIETOBBIX JIYUEH.
http://vk.com/school_ipad
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Bbl YV3HAETE:

& Kakoe 3Ha4eHWe umeer wmcnape-
HWe BOfbl B XXU3HW PacTeHWM.

@ B 4em 3akioyaeTcs 3HaveHue
nucronaga.

BCNMOMHMTE:
@ Uro Takoe mcnapeHue?

@ Kakume opraHbl pacTeHus urpaiot
FMaBHYIO POfib B MCMapeHumn?

@ Kak ycrpoeHs! ycrbuya?

Non BHOJIOTHIECKHE
HCCJIETOBAHHSA

JokaxuTe, 4TO NUCTbs Mcna-
paoT BOAY.

«MOMOLLHWK»

W MNomectute B8 Konby otaenb-
HbIA nober, He oToenas ero oT
KOMHAETHOrQ pacTeHns.

O lopneiwko konbel 3akpouTe Ba-
TOW.

J MNpoeegute HabniogeHus 3a
NnosiBNeHWeM Karenek BOAbl Ha
CTeHKax Konbbl.

W CpenanTe BbIBOAb.

PERRRRRRRRRRRARARRRN RN

doKa3bLBaOW UL
"800bl AucmbaAMU
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MCNAPEHME BOADbI
PACTEHUANMMN.
JIMCTONAA

Bona BCerga npucytcTeyet B knetke. OHa obecneymsaer
CNOXHbIE NPOLLeCChl XMn3HeaeaTenbHoCTK. be3 Boabl Knet-
ka norubaer.

WCMNAPEHME BOAbI NNCTbAMMW Boxga mocrymaer B pacre-

HHUE W3 MNOYBBI B OOJBINUX KOJHUYECTBAX, HO Iasa (oro-
CUHTEe3a eé HAaJ0 COBCeM HeMHOTo. BOibpInas JacTh BOJBI
ucoapsercs.

Bougsnoii nap obGpasyercsa Ha HOBEPXHOCTH

) KJIEeTOK MAKOTH JHCTA, CKAIJIMBACTCH B

= MeMKJIeTHMKAX W BBIXOAUT Yepe3 YCThHU-

Hele menn. OTKpBIBAA WM YMEHBIIAS YCTHUYHBIE IIe-

JIA, pacTeH’e YBEeJUYHBaET

UM YMEHBIIAeT CKOPOCTh

ncrapeEns. IIpy 3aKpBITHIX

YCTBUIIAX Tap He BBIXOIHUT

HapysKy, a HAKAJIHUBAeTCH
B MEXKKJEeTHUKAaX.

IlokasaTh IpoIlecc wucIia-
PEHHUSA U POJIb JIMCTHLEB B HEM
MOKHO ONBITHBIM myTém. [lns
8TOr0 HEOoOXOoAMMO cpesaThb
nBa OAMHAKOBBIX mobera ¢
JIUCTHAMM. ¥ OJHOIO U3 HHUX
JuCThA yaanuTb. [loberu mo-
MECTUTHL B JiBe mpobupku, 3a-
[OJIHEHHBIE BOJOM [0 OZMHAKOBOro ypoBHA. [lobGaBuTh He-
CKOJBKO KaTlelb PACTUTENbHOro Macja (4Todbl MCKJIHYNTH
hcnapeHie ¢ IOBEpXHOCTH Boabl). TpeTbio mpoGHpPKY ¢ Ta-
KHM e KOJIMYeCTBOM BOJALI M Macja OCTaBHThL 0e3 mobera,
UCIONb3ysA e€é B KadyecTBe KOHTPOJILHOU. YiKe Ha CIIefyio-
e CyTKH OyJeT HoJIyUeH pesyJib-
TaT: YPOBEHB BOJABLI B NIPOOUPKE C
noberomM, HeCyIIUM JIMCTLHA, IIOHHU-
3UTCH 3HAYHUTEJILHO CHJIbHEee, YeM B
npobupke ¢ 0e3IMCTHBIM IOOErom.
QueBnuzHO, 4YTO I00Er € JIHCTHAMH
ucrapsieT BOALI Oosblle, yeM mmober
0e3 JHUCTHEB. SHAYMUT, OOJIBIIAA
4acTh BOJBI, IIOCTyHAIOIleld B pac-
TEeHHEe, UCIAPAETCH JHUCThAMU.

http://vk.com/school_ipad




YCNoBuA, BIINAKOLWME HA NCTNAPEHUE MHTeHCUBHOCTL HC-
MapeHus 3aBHCHUT OT YCJIOBUIL OOMTAHUA PACTEHUWIi: CHUJIIBI
BeTpa, TeMIlepaTyphbl U BJayKHOCTH. IIpHA BBICOKOI TeMIe-
parype, ApKOM OCBEIIeHUH, HeDOJBIION BJIAKHOCTH, BET-
pe mcrapeHue CHJbHEe, 4eM B THUXYIO MACMYPHYIO TIOrO-
oy. ¥ pacTeHWi, MCIOBITLIBAIIIHAX HEIOCTATOK BJIaru,
HeDOoJIBIINe JHUCTOBBIE IJIACTUHKHM W COOTBETCTBEHHO HE-

0OJIBIIIOE UUCTO YCTHHIL.

. TOK BOJIBI C PACTBOPEHHBIMH MHUHEDAaJbHBI-

=¥ MM BemlecTBAMH II0 PACTEHHUIO B BOCXOMAA-

memM HampaBJeHHHn. YeM MHTEHCHBHEE HCIIADEHHE, TEeM

ObicTpee mepegada BOALI OT KOpHe K JjucThAM. llpm

HCHAPEeHUH NPOUCXOAUT OXJAKIEHUe OPraHusdMa, 4To

0CO0EHHO BajXHO [AJIA PACTEHUil CONTHEYHBIX MECT 00u-

TaHusa. Bcam HApPYIIeH OpOIecc HUCIAPeHWs, pacTeHue
Ha COJIHIE CTPaJaeT OT O0KOIOB.

Hcnmaperue moafep:KUBaeT HeIPEpPBIBHBIMI

http://vk.com/school_ipad

EcrecTBeHHOE OTAEeHUE JIUCTHEB OT cTelJIsd
IIPU WX OTMHPAHWUM Ha3bIBAIOT Juctonamom. Ha crebie B
0e3IMCTHOM COCTOSHMM OCTalTCA NoYKu. MHoromeraue
pacTeHus, KOTOpPbleé B 3WUMHEE BPEMS rojia JIMIIEHBI JINCTh-
€B, HA3LIBAIOT JIMCTONAJHBIMM WM JIeTHE3eJEHBIMH (JIHna,
Oepésa, JucTBeHHUIa). PacreHus, y KOTOPBIX JIMCThA CO-
XpaHAITCA B TeUeHHEe BCEro rojia, Ha3blBAIOT BEUHO3EJIEHBI-
MU (e1b, COCHA, MOJKIKEBeNLHUK, OpycHuKa). C sucronagom
npekpamiaerca ucnapenue. Ec-

au OBl BUMOM COXPaHAJJHUCH 218 Be?”c”
BEUHO3ENEH020

JUCThA Y JHUCTONANHBIX NE€PEBb-  puemenus — eau (a)

€B 1 KYCTADHUKOB, TO PACTEHHA  y JAemHe3eiéH020

mormbygu 6Bl OT HCCYyIIeHud.  pacmenus — Oepésvt (6)

HronpuaTble JHCTHSA XBOMHBIX
pacTeHHW# TpUCHOCOOJIeHbI K
VMEHBIIEHUIO KCIIapeHUs: HMe-
0T HeOOJBIIYK TOBEPXHOCTH
XBOMHOK, TOJICTEIe OO0OJIOUYKH
KJIETOK KOXKHIIbI, MOIIIHBIMA BOC-
KoBoii Hanér. Hassanue «Beu-
HO3eJIEHBIe» He O3HadaeT, YTO
pacTeHHMd COXPaHAKT JHCTHA B
TeueHWe Becell xusHH. Jlucro-
maj y TAKHX pacTeHUM IIpouc-
XOAUT, HO ONaJalT TOJNbBKO
crapble JIMCThs, a MOJOABIE CO-
xpangiorca. Hanpumep, JucTha
y enm coxpaHsmorcsa 5—7 Jer, y
cocEbl — 3—4 ropma, y OpycHU-
KH — OoJIbIlIe Toja.

http://vk.com/school_ipad

reﬁnc CtuBeH
1677-1761
AHTIIUNCKUIA BOTaHWK, XUMUK ©
1| ectecTBOMCTbITATEND. W3y4an ABu-
ol KeHue BoAbl B pacTeHusax, Ao-
Bl kazan ponb nUCTbEB B 3TOM

4 npouecce 1 paccintan CKopodb i

¥l cnapeHus.

Kpome ocenHero nucronapa, s
NPUPOLE CYLLECTBYET U NETHWUN
nuctonad. OH NpoucxoguT B ca-
BaHHax, Hanpumep 3anagHon Ad-
pukwn, roe Habnopaerca netHsn
3acyxa. Ha atot Ge3sogHbIn nepu-
ofl nepesbs cOpacbIBalOT NUCTBY.
MpuynHOW nucTonaga B MYCCOH-
HblX necax MHouW Toxe ABnAeTcs
3acyxa, HO TaM OHa NPUXCAMTCH
Ha 3UMHWE Mecaubl.

BONMPOCDHI:

@ Kak pokaszatb ponb NUCTLEB B
ncnapeHua soasl paCTeHVIFEMM?

@ Kakoe 3Ha4yeHue B XW3HWM pacTe-
HIIA MMEET UCnapeHue Boabl NUCTb-
amm?

Q@ Kakon noBepxHOCTbIO — HUXHewr
WM BEPXHEWM — NWCTbA  UCNapsioT
BoAdy? Kak 310 npoucxogur?

0 Kakopo 3Ha4eHwe nucronana?

@ Kakve pacteHwus Ha3blBaloT NWC-

TONagHbIMKM, a Kakue — BeyHozene-
HbIMW?




Bbl Y3HAETE:

@ 06 otnenax MULLEBaPUTENBHOMO
TPpaKTa XUBOTHbIX.

@ Ha kakve rpynnbl OensT XWBOT-
HbIX B 3aBMCMMOCTM OT cnocoba nu-
TaHuA.

BCNOMHMTE:

& B 4yém rnasHasa ocobeHHOCTb M-
TaHWA pacTenuin?

@ KakoBbl CTpoeHWe U MyHKUUK
SMUTENNA XKUBOTHBIX?

@ B 4éMm 3HaveHwe nuLleBapuTens-
HOW CUCTeMbl?

L OpraHn3Mos.

Mpocrenwee xusoTHoe 3BrneHa
3enéHas umeer xnoponnacrsl. Mo-
3TOMY Ha CBETY OHa MUTAeTCA Kak
pacTeHue, CO30aéT opraHu4eckue
BellecTBa. B TemHoTe 3BrneHa mc-
nonb3yeT roTOBble OpraHuyeckue
BeulecTBa, obpasylouiecs B BOAO-
eMax npv pasnoXeHWn oTMepLLNX

Meyers — caman kpynHas xene-
3a B opraHuame. CnoBo «nevyeHby
NPOVCXOANUT OT CNOBa «neYys». B Hen
BbipabaTblBaeTcs  3HauMTENbHAA
Yacte Tenna. OHa CAYXUT «BHYT-
PEHHEW MeYKon», corpesaloLlen
opraHu3m. [llpouecchl, npoTtekaio-
e B NeyvyeHW, pa3HoobpasHbl.
3peck NpoMCcXoauT pacliennexHue
MHOTUX MUTaTENbHbIX BELECTB W
WX 3anacaHue, obe3BpexuBaHue
f00B, 0Opa3oBaHue xendu. Xenyb
cobupaetca B XKen4yHOM My3bipe,
€€ ponb B MNULLEBapeHun o4eHb
BayKHa. .

http://vk.com/school_ipad

MATAHME XXMBOTHDIX

Murarive xuBoTHBIX cyliecTBeHHO OTAMYaeTCs OT NUTaHMS
pacTeHuin. B 3aBMCMMOCTM OT criocoba nuTaHus Bblaens-
10T Pa3nuyHble rPynnbl XUBOTHBIX.

ITo cnocofy muTaHWUA BCe
JKUBOTHBIE — TreTepoTpodbl — OPraHU3MbI, YVIOTPeOJISIO-
e B NUIY IOTOBLIe OpTaHUUYecKHe BellecTBa. lluTaHue
JKMBOTHBIX HAUMHAETCA C 3aXBaTa M 3arjiaThbIBAHUSA MUIIHA.

(N Y OONBIIMHCTBA MHOTOKJIETOYHBIX YXHBOT-
\J HBIX eCcTh NHIeBapuTeabHas cucrema. OHa
=" ymeer BUA TPYOKH, HAsbIBaeMO# MuUIeBa-
puaTenbHBEIM TpakToM. llumieBapuTeNbHBIA TPAKT IOJe-
JEéH Ha OTAEJbI: POTOBadg IIOJIOCTH, IJIOTKA, NHIIEBOJ,
JKeJIYIOK, KUIMIeYHnK. K mumeBapuTens»HOM cUCTeMe OT-
HOCAT TAKI}Ke [IeYeHb U HOKeIVIOUYHYIO KeJieay.

-
Cnenas Moxxenyno4Has Pomaas;l\
KuLLKa xenesa nonocTb
Mpsamas
KUMLLKa
Tonietas Mmotka
KMLIKa Muweson
ToHkasn
KWLUKa Kenygok [NeveHb

N J

CTeHKHN NUIIEeBAPUTEIBHOI0 TPAKTA BBICTJIAHBLI BIIUATE-
JUAJBHON TKAHBIO, KOTOPAA COAEPIKHUT MHOTO KeJI€3, BhI
JeNSIONUX CIAU3b, MUINEBAPUTENbHBIE COKH W CIICIIAaIIE*
HbIe BeiecTBa — (epmerThl. OHM DOCTYHAIOT B KHUIIPTHUK
M YYaCTBYIOT B Il€peBaPMBAHWH ITHIIIH.

Ilpomecce muIieBapeHus y »KMBOTHBIX HAYWMHAETCA B PO-
TOBOU II0JIOCTH, a4 MPOJOJIKAETCA B JKEMYIKE M HAYATHHOM
OTHesie KHIIeYHHKa. IlepeBapeHHas IMAMIa BCACBIBAETCHA dYe-
pes amuTeMalbHBIE KJIETKH BHYTPEHHeil IOBEePXHOCTHIO
KHIIeYHUKAa, KoTopas o0pas3yer MHOYKEeCTBO CKJIaJI0K.
CrIagKU MOKPBITHI OECUNCIAHHBIMHI BBIPOCTAMHU — MHUKPO-
BOpCHMHKaMH. Bjiaromapa TAKOMY CTPOEHHIO BHYTDPEHHAA
IIOBEPXHOCTh KUIMEUHNKA YBEJINUHBAETCH K IIHTATEJLHBIE
BellecTBa ObICcTpee BcachiBaroTca. Kaykaada MUKPOBOPCUHKA
COIEPIKUT CeTh MEJILUYaMIINX KPOBEHOCHBIX cocyaoB. C mx
TIIOMOIIBIO TATATENLHBIE BEIecTBa M3 KWUIIeYHHKa IIPOHU-
KaioT B KPOBb, KoTopas obecnedyrMBaeT MX TPAHCIOOPT KO
BCeM opraHaM M TEaHAM KHBOTHBIX.

http://vk.com/school_ipad
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Muorue KUBOTHbIE ITH-
TAOTCH TOJBKO PACTHUTENbHON numei (moberammu, ceme-
HAMMJ, [JIOJaMH, HEKTAPOM), MX HA3LIBAIOT PACTHTEJIHHO-
apaeiMu. Hanpumep: peIOBI TOJICTONOOMK U OesbI aMmyp,
MBIIIH, OypyHEAYKH, Oesnku. [[na cpedaHusa W pa3MabiBa-
HUSA PaCTUTENBHOW IHIIH IIPHCIOCO0JIeHBI 3yOBI JKHBOT-
HBIX. TaK, Vv rpepI3yHOB HepegHHe 3y0bl HMEIOT OCTPLIE pe-
JKyIIue Kpas, KOTOpble HHUKOrZa He CTauyuBaITCH,
MOTOMY YTO PACTYT BCIO JKH3HB. ¥ PACTUTEJNLHOSAIHBIX
JKUBOTHBIX JJIWHHBIA KHUINEYHMK, TAK KaK PACTHUTEIbHAS
IUAIIAa JOJI'O HepeBapuBaeTcs.

5.11. PacmumenvHosadHnoe
HCUBONMHOE — 0JIEHDB

Xumnsie KH-
BOTHBI€ HCIIOJB3YIOT B MHUINY APYTUX KHUBOTHBIX. XHWII-
HUKHU CpefH HaCeKOMBIX — CTPEKO3Bl M MHOTHE JKYKH,
cpeau peI0 — OKYHH U aKyJbl, Cpeld NITUI, — fAcTpedbI U
coBel. HacTUrHYTE B yAep:KaTh JKEPTBY XHUIHLIM 3BEpAM
W OTHIAM [OMOTAI0T CHJIbHbIE KOHEUYHOCTH, XOPOIIee 3pe-
HUEe, MOII[HBbIE 3arHYThIe KJIOBBI W KJBIKH. llumia Xuniau-
KOB IepeBapuBaeTcs ObICTpee PACTUTEJbHOI, II03TOMY HX
KHUIIeYHUK Kopoue.

JKuBOTHBIE-TAPA3UTEI TOJKHBI IDOHUKHYTE B OPraHU3M
X03iMHA M, 3aleNHBIINCH, YIEepPiKaThCA HA ero Teje WIH B
opraHax M TKaHAX. Tak NHATAIOTCA HEKOTOphbIe HACEKOMBbIe
(konbl, OJIOXHW), MHOT'HE ILJIOCKHUE U KpPYIJIble YepBH.

5.12. XuwHoe y’ueomHoe —
acmped

Kax, — mnapasur. Ona npu-

cacelBaercsa K pbi0e, BuIe-
JseT NHUINeBAPUTeJIBHBIH COK Ha eé
TEeJIO, a4 3aTeM BCACBIBAeT IlepeBapuB-
nmiecd THaHHM.

\(\ Muuora, oburamuias B pe-

EIGNE [MagaasmuMgEu — 3TO0
JKUBOTHBIE, ymoTpebiadioIinue B
INAINY TPYIBI JKUBOTHBIX. Ha-
npuMep, rpudsl U THEHBI, KYKH © Kakoe cTpoeHvie MMEET nuiiesa-
MepTBOeabl. putenbHaA cucrtema KMNBOTHbIX?
Bceaanble xuBoTHBIe nuta- 2-13. Ipugp — @ Kakum obpaszoMm nuTatenbHble
JIOTCA W PacCTeHHAMH, M KUBOT- HUBOMHOE- NADANLUUIE BeLLecTBa NoCTynaioT KO BCem opra-
HBIMH. ITO 00e3bAHBI, €3KH, 0y- Ham?
pele mMenBenu, kabaHbl. Bypsiit @ K kakowm rpynre no Tuny nura-
MeABeIb MOKeT OXOTHUThBCA Ha HWUA MOXHO OTHeCTHU Yenoeeka?
peIOy, KPpYIHOTO 3Bepsa. B TO e @ C 4eMm CBA3aHbI PasNnyMs B CTPO-
BpeMsi OH BBIKalbIBaeT KJIYOHU, eHUU MULLEBAPUTENLHON CUCTEMBI
JYKOBHUIBI DacTeHW#, KoIllaeTcs XWLLHWUKOB U PaCTUTENBHOALHBIX XKi-
B MypaBeMHHKaX, JAKOMHUTCA 5.74. Medaeds — BOTHbIX?

MAJUHOH U MEIOM. 6ceadHoe HUBOMHOE
http://vk.com/school_ipad

BONPOCDI:




Bbl Y3HAETE:

@ Kakne cywectsyior rpynnbl Hak-
Tepur W rpubos no cnocoby nura-
HWA.

@ Yem nutaHue rpubos otnuyaercs
OT MWUTaHWUA PacTeHU N >KUBOTHbIX.

@ Kak ocylecTBASeTCca COXUTENb-
cto Gaktepuin u rpubos ¢ pacre-
HWUAMIA,

BCNOMHMTE:

@ Kakoe cTpoeHue WMeKT KneTku
Baktepun 1 rpubos?

@ Y10 noHUMaIOT rnop B3aUMOBbI-
FOLHBIMK OTHOLWEHWAMK OpraHu3-
MOB B coobuiectse?

5.15. Knybeuvru Ha KOPHAX
00006bLX pacmeHuil

o o —

)
B atmocdepe Hawen nnaHets! co-
nepxurca B 8000 pa3 bGonbuie
asoTa, Yem B noyee. be3z Bakrepui
a30T, Cogep>Xalmincs B BO3AYXe,
HeOoCTyNeH [NA 3eneHbIX pacteHnia.

http://vk.com/school_ipad

NMATAHUE BAKTEPMM
n rPMBOB

Pacrerns sbinontsior dyrkumio npovssopmreneii opra-
HUYecKoro BelecTBa. XKMBOTHbIE UIPalOT Pofb MoTpedu-
Tenen, NUTaINTCA rOTOBBLIMN OPraHUYeCKMMU BeLLeCTBaMU.
baktepun u rpubbl — paspywmutenn, oHu pasnaratot
OCTaTKM >KMBOTHbIX N PACTEHUA OO MUHEpanbHbIX Be-
LLECTB, KOTOPbIe MOCTYNaloT B MOYBY M BHOBb MOMMOLLAIOT-
Csl pacTeHusaMu.

BoabmuHCETBO GakTepuii — reTepo-
Tpo(bl, TUTAIOTCA IOTOBBIMH OPraHUYECKHMH BelllecTBa-
mu. Paanaras MX, OHM CTPOAT CBOM KJeTKu. HexoTopsie
rereporpoHbie OAKTEPUM TMHTAOTCA OPTAaHUYECKUMU Be-
IecTBaMM, COAEpIKaIUMMCA B OTMEPIIMX OpraHu3Max,
BBIJIeJIEHUAX PACTEHHH U JKHBOTHBIX. Taxkme GakTepuu
00MTAIOT NPEeuMYINeCTBeHHO B IIOYBe, a TaAKIKe Ha KoiKe,
B KUIIEUYHUKE JKUBOTHBIX. Pagiaras opraHudecKue Bele-
CTBa, NOYBEHHBIE OGAKTEPUM BO3BPAILlalOT B IIOYBY MHHE-
pajbHBIE COJIA, a B aTMmoctepy — yIrJIeKHCAbIA ras, He-
00XOMUMBIA 17151 (POTOCHMHTE3a.

BaxTepuu-napasuThl MOCEJIAIOTCA B TKAHAX YeJIOBEKa,
JKHUBOTHBIX, PACTEHHWU W BBI3BIBAIOT PA3JIMUYHBIE MH(DEKIIHA-
oHHBIe 3aboseBaHusA. K HUM oTHOCAT TYODEPKYIE3HYIO U
AU3EHTEePUIHYI0 NAJ0YKH, BO30yauUTe/Ieil aHTUHBI.

\/“ He Bce DakTepuy NHUTAIOTCA TOTOBBIMH Op-

\ )) raEnyecKuMu BemmecTBamMu. Cpemu Oaxre-

=" puH ecTh aBTOTPO(GBEI — 3TO IHUaHODAKTE-
puu. IlogobHO pacTeHMAM, OHM IIPOM3BOLAT B IIPOIlECCE
doTocHHTE3a OPraHNMYECKHe BEIeCTBa M BBIAEISAI0T KHC-
Jgopox. IlmanobakTepusaM NPUHANJIEKUT IVIaBHAA POJbL B
oboramenun arMocdepsbl KUCIOPOJIOM Ha PAaHHHX aTamax
pa3BUTHA XU3HU Ha 3eMle.

Ha xopuax ¢aconu, 6060B, JIOODHHA MOXKHO YVBH-
IeTh KJIyOeHbKH pasMepoM MeHbIlle 0yJIaBOYHOI TOJOBKMH.
B Hux HaxoAATCA OYeHL IIOJIE3HBIE MJIS PAcTeHUH KJIy-
OenbKoBble OaxTepuu. OHM DOrJIOMIAIOT A30T M3 BO3AYXA
1 peo0pasyioT ero B JOCTYIIHBIE JJI PACTEHWH A30THEIE
coeguHeHusaA. KnybeHbKoBBIe OaxkTepHu cHaOKaloT pacre-
HHEe a30TOM, 4 CaMM M3BJIEKAIOT U3 KOPHEH HeoDXOoIUMEIe
LS JKU3HeNeATeJbHOCTH BelnecrTBa. Korjga pacreHusa oT-
MHPAIOT, COEUHEHUSA as30Ta OCTAITCA B IMMOYBE U IIOBBI-
maiT eé naonopoaue. IlogobHbBIe B3aMMOBBITOJIHBIE OTHO-
IIeHUA MeMK/Ay Ppas3JMYHBIMH OpPraHM3MaMH HA3BIBAIOT
cumOuo3om (rpeu. symbiosis — coBMeCTHas >KH3HL).

http://vk.com/school_ipad




BosbmuaCTBO TPpUbOB — TreTepoTpo-
(¢ei. Haubosiee MHOrOUMCIeHHBI HMOYBEHHBIEe rpudbl. OHH
IUTAIOTCA OPraHuM4YeCKMMH OCTaTKaMH paCTEHHﬁ, HHUBOT-
HBIX, pa3pyunias UX OO0 MHAHEPaJbHBLIX BeIlecTB.

\_‘(’\ Ecth rpubbl, KOTOpBIE IIONYYAIOT OPraHH-

/) deckue BelecTBa U3 KOpPHeH Jepesnbes. Ilpu

" sToM MUIeJUN Tpuda IMJI0THO OILIETAaeT KO-

PEeHbL U JaKe NPOHMUKAET BHYTPL KiaeToK. OOBIYHO HUTH
rpubOB IMOMAgalOT B KOPHU B MECTaxX OTMEDPIIMX KOpPHEe-
BBIX BOJIOCKOB M KaK OBI BBITIOJHAIT WX (YVHKIIHIO.

HOFJIOHJ,&H H3 IIOYBBI BOAY H MHMHepaJibHBbIe BellecTBa,

Cpean mMukpockonuyeckmx rpu-
00B ecTb XMWHWKN. OHWM NOBAT
0BUTaIOWMX B MOHBE MENKUX Yep-
BEW — HeMaTof, Nonb3yachb Knen-
KUMU YTONEHWAMKW Ha KOHLax.
Mockonbky HemMaToabl HaHOCAT
yuiepb  cenbCcKoxo3ANCTBEHHbLIM
KynbTypam, W3y4aeTcs BO3MOX-
HOCTb MCNONb30BaHMA rpubos B
Bopkbe ¢ HUMU.

rpudbl yaydmniaioT IOYBeHHOe NMHUTaHue pacTreHuil. B pe-
ayJgbrare obOpasyercsas TIpubOOKOpeHBb, HWJIH MHKOpH3a
(rpeu. mykes — rpub u rhiza — KOpeHB).

5.16. 'pub mpymosukx, napazumupyowuil Ha cmeone depesa

Hexoropeie rpudbl NUTAIOTCA OPraHUYECKHUMH Belle-
CTBaMH, COJEpIKalMMHCA B NIHIIEBBIX HIpoxaykrax. Ilpy-
THe NapasuTHPYIOT, IIOCENAACh Ha JKHUBBIX OPraHM3Max
(pacTeHUAX MW XKUBOTHBIX) U MHUTasACh 3a UX cuér. Tak,
HEeKOTOpble Ipubbl MOIYT IOCEJIHTHCA Ha TeJle 4YeJoBeKa,
BBI3bIBAS pas3jiMuyHbIe 3a00J/IeBaHHUA, KOTOPhIe TAK U HA3bI-
BAIOT — TI'PUOKOBBIMH.

Huia nmurasua rpubbl UCHOJIB3VIOT CJIOMKHBIE OpTraHu-
YecKHe BellecTBa, KOTOPble HEe MOr'YT IIPOHUKATH B KJIET-
KU Hepes KJeTouHble obonouxu. ITuieBapurenbHbIil COK,
BBIHEHHIOILIHII/JICH Y dHBOTHBIX B KHIIIeYHHK, Y I‘pHﬁOB BEI-
pensercsa Hapy:ky. C moMmoiibio ero ()epMeHTOB IPOMUCXO-
AUT pAacCIIenJieHue CJO0KHBIX OPraHWYecKUX BeIecTB HAa
fosee mpocCThIie, KOTOPBIE BCACBLIBAIOTCH BCEeH IIOBEepX-
HOCTBIO rpubda.

http://vk.com/school_ipad

- 5.17. Ilnecresviit 2put
Ha n.node pacmeHus

BONMPOCHI N ZAAHMA:

@ MMo4yemy GakTepuy U rpubbl Bbi-
MOJIHAIOT B 3KOCKCTEMax QYHKUNIO
paspyliurenen?

@ B 4em cxopcTBo W pasnuyme nu-
TaHus Baktepun 1 rpubos?

Q@ Yto Takoe cumbuos? lMpusegure
nprMepsbl.




Bbl Y3HAETE:

@ Kakoe 3Ha4yeHue umeer ObixaHue

B >KM3HW OpPraHM3MoB.

@ Kak pblwar pacreHus, baktepuu

N rpubbl.

BCNOMHMTE:

@ Kakue Bellectsa Heobxogumbl

onga ¢otocuHTesa?

@ Kakuwe Beuectsa obpa3yiorcs
npouecce oOTOCKMHTE3a?

@ KakoBO CTpoOeHuMe [poxKen
rpubos?

B

W

wmﬁ BHOJIOTHYECKHE
- HCCIENOBAHHUS

Lokaxure, 4To B TemHoTe
pacTeHus BblAensiioT TONbKO
YrneKucnbin ras.

«MOMOLLHWUK»

) B Donbluon creknsHHbLIA COCYAl
nomectuTe KOMHaTHoe pacreHue.
) 3aKpouTte cocyn CTeksiaHHOW

KPbILKOW U NOMeCTUTE B TEMHOE
MEeCTo.

) Yepe3 cytkuM pgocTaHbTe cocyn
WU OMNyCcTUTe B HEro 3aXOKEHHYIO
NYHUHKY.

o HTO npoucxoduT € Ny4UHKoM?
ObbscHUTE pe3ynbTaThl OMbITa.

PRRRRRARRRRRRRARARARRRRRRARRRRAA RN RD
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AbIXAHME PACTEHMA,
BAKTEPMM U TIPUBOB

,U,nﬂ NPOTEKaHWA MPOLECCOB XM3HEAEATeNIbHOCTU BCEM
Knetkam Heobxoamma 3Heprus. OHW Nony4aloT eé B Npo-
Lecce AblxaHus.

JApixanue — mpomecc, mpu
KOTOPOM MO/ JeHCTBHEM KHCJI0POAa IPOUCXOIUT pPasyo-
JKeHHWe OpraHMYEeCKUX BEIIeCTB C BBIJIEJIEHHEM 3IHEPIrUH.
Jlpixaaue OOJIBINMHCTBA HHUBBIX OPraHU3MOB IPOHUCXOIHUT
OJMHAKOBO: TOTJIONIAETCS KHCJIOPOJ, a BhIAEJIAETCA yrie-
KHucJabIM ra3. CxeMaTH4YHO NpPOIEcC ABIXAaHUS MOMKHO
n300pasuTh TaK:

OpraHwyeckue BelllectBa + Kucnopog

Bofa + yrﬂEKMCﬂbiﬁ ras + 3Heprus

IOeixanue CBA3AHO C HENPEPBLIBHBIM MMOTPeGJIEHHEM
KHCIOpOJAa KIETKaMM 3KUBBIX opranuaMoB. Kucmaopon He-
00XOAUM [JIsi pacilellJIeHUs CJIOKHBIX OPraHUYecKUX Be-
IIEeCTB JIO YyIJIEKHCJOro rasa u Boabl. IIpm aTom ocBOOOIMK-
JHaeTcs PHeprus, KOoTopad pacxoAyercsa HA pPas3iMdyHbIe
IIPOIECCHI JKU3HEEesATEJbHOCTH: POCT, Pa3BUTHE, PAa3MHO-
JKeHue, cuHTesd OeskoB. MIMeHHO B OCBOOOMKAEHHUH DHEP-
'Y, 3aKJIOYEHHON B OPraHWYECKUX BeIecTBax, U COCTO-
AT 3HAYeHUe AbIXaHuA. B mpomecce AbIXaHUA CJIOMKHBIE
OpraHWYecKre BeIecTBa paclamaloTcs Ha Dojiee IIpocThie
nocrenenHo. IToaTomy sHeprus BeIZesisgeTcs HeOOMBIIUMU
IMOPIUAMH U KJETKa He IeperpeBaercs.

IleIxanue pacTeHHWit — Ipoliece,
MPOTHUBOMOJIOKHBIN (QoTocuHTe3y. Ilpum (dorocuHTEze U3
YIJIEKHCJIOTO rasa M BOALI 00pasyloTcs opraHudYecKue Be-
IjecTBa M BBIAEJNAETCA KHCJIOPOI.

Ilpu gpIXxaHUM OpPraHWYECcKHe BellecTBa IOJ AeHCTBH-
eM KHCJIOpOJa pAacllellIAgTCa A0 YILJAeKHCIOro rasa u
Boawl. CoJlHeuHas 3HEPrusd, KOTOpasa Oblja 3amaceHa B
npoiecce (POTOCUHTE3a, pacxoayercda Hpu Abixanun. Po-
TOCHHTE3 OCYIIEeCTBJIAETCA TOJBKO HHEM. [[pIxaHue WOET
BO BCeX KJIeTKAX HEIPEPBIBHO — U AHEM U HOYBK. 3HAa-
THT, Ha CBeTY B PpacTeéHHH IMNPOHCXOOAT OBa IPOTHBOIIO-
JIO’KHBIX IIpoliecca — (DOTOCHHTE3 M JAbIXaHHE, a B TeM-
HOTe — TOJBKO ABIXAHHE.

Kucnopona mpu (oTocuHTE3e BBIJENsIeTCsS Topasio
Donbine, yeM pacxoayercsa B mponecce abixaHus. [loato-
MY BO3AyX Ooraue KHUCJIOPOJAOM Tam, TJe 00JbIITe 3eJIEHBIX
pacTeHui.
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\ MHTEHCHBHOCTL ABIXaHUS PacTeHUWil 3aBU-

' CHT OT cozeprKaHus BOABI B KieTkKax. Cy-

X¥e ceMeHa ApImaTr oueHs caabo. C yBemu-

YeHHEeM BJAaKHOCTH AbIXaHWE CeMSAH YCHINBAeTcs B

COTHH ¥ THICAYHM pasd. JTO uMeeT OOJbINOe SHAUYEHUE

A TpOpacTaHWs CEeMSAH, HOCKOJBLKY YCHJIEHHEe AbIXa-

HHAS CONPOBOXKIAETCS BBIAEJIEHHEM OOJBIIOro KOJUde-

CTBa 9HEPIHH. JHEPrus HeoOXoAMMAa IJIS POCTA M pas-
BUTHUS 3apOJBIIIA, HAXOIIIIEroCs B CEMEHH.

Ha apixanwe pacTeHUM BJIMSIOT CBET U COJEpIKa-
HHEe KHCJIOPOoAa B OKpyskalomieil cpeze. Ilpm Hemocrat-
Ke KHclopojaa apixanme yraeraercsi. CBerT BBI3BIBaeT
IIOBBINIEHNE TeMIIepaTyphbl pacTeHHs W, CJIeZ0BATElb-
HO, YCUJIEHUE ALIXaHWA.

HeimmaT Bce opraHsl pacreHdWsi. BoJibliioe 3HadeHHe
IS TIOCTYILIEHHA KHUCI0POJa K BHYTPEHHUM YacTIM pac-
TEHUS, OCOOEHHO K TOJ3€MHLIM, UMEIOT MEXKKJIeTHUKH.

Bakrepuu, xoTopsie
ABIIIAT, MOTPEDJsAA KUCIOPOJ IJiA Pa3JIOKeHUs OpraHu-
YeCKUX BeIeCTB A0 YIVIEKHCJIOrO rasda M BOJbI, HA3bIBA-
I0T a9pPOOHBIMH.

Bakrepuu, He HyKIalol[uecsd B KHUCJIOPOJe, HA3BIBA-
0T aHa’poOHBIMH. OHU A00LIBAIOT DHEPTHIO B pe3yJbTa-
Te OpPOMKEeHMsA — PAa3JOYKEeHUs CJIIOMKHBIX OpPraHMYecKUX
BeIecTB (HanpuMep, caxapoB) Ha 0oJee NpPOCTbIie OPraHU-
yecKkHe BellecTBa 6e3 morpebnenus xkuciaopona. Ilo obpa-
3YIOIIUMCS IIPOAYKTAM PA3JIUdYaioT CIIMPTOBOE, MOJIOYHO-
KHCJIOe, MACJISAHOKHUCIO0e U Apyrue BUILI 6poskenusi. [Ipu
CIMPTOBOM OpoOsKeHMHM caxap pacnajaeTcs 0 CIOHUpPTA,
IPH MOJIOYHOKHCJIOM — JI0 MOJIOYHOH KHCJIOTHI.

5.18. Moaounorxucavie dbaxmepuu

5.19. [poxcocu

BosnpmmHCTBO rpubos AbI-
miaT, HMCHOJb3yd KHCJIOPOJ BO3AVXa AJA pacllenJeHUs:d
OpraHMYeCcKMX BEIIeCTB ¥ OCBOOOKAeHUs sHepruum. HEcThb
rpubsl (Hampumep, APOXKIKH), KOTOpbIe MOI'YT JKHUTH B
OeckuciiopogHoil cpeme. OHuM cOpaKMBaAOT OPraHUYecKue
BemgecTBa. JIpOKIKM IDHUPOKO HMCIOJB3YIOTCA B XJjebore-
YeHWUHM, IMBOBAPDEHHWH, BUHOJEIHH.

http://vk.com/school_ipad
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Mpoueccsl Gpoxerus Gakrepuin v
rpubos umeloT o4veHb Gonblioe
npakthyeckoe 3HayeHuwe. C no-
MOLLBIO MOMOYHOKMCTBIX DakTepuia
MOJIOKO MpeBpallaerca B MpocTo-
KBallly, Keup 1 Opyrue MosoYHo-
Kuncnble NPoaykTel. KealleHue oBo-
LLen U CUNOCOBaHNE KOPMOB Takxke
MPOMCXOAVT MPW MOMOLUMA MOJOH-
HOKMCbIX BakTepuin. Yenosek m3-
[aBHa pa3Boaun M UCNOoNL30Ban
OpoXokU. [ipoxoky Bpoagar, pasna-
ras caxap Ha CnVpT W YrNeKUcnbIi
ra3. [ly3bipbku yraekucnoro rasa,
obpasyolmecs B Tecte, Aenat
xneb nopucTbIM K NErkum. Takoi
xneb nydile nponekaetca U obna-
[AaeT OTANYHBIMU BKYCOBLIMUW Kaye-

CTBaMu.

BONMPOCDI:

@ 3auem HyXeH KMCNOpod >KMUBbIM
opraHmamam?

Q@ B uém cocTouT pasnuyune npo-
LIeCCOB AblXaHWa U (oToCHUHTE3a?

© Kakow npouecc HassiBaloT Opo-
KeHuem? [ns Kakux opraHu3mos
OH XxapakrepeH?

@ Kakum obpazom bakrepum v rpu-
Bl nony4aioT 3Hepruio, Heobxomau-
MYIO ONS KU3HWU?

@ Kak xuBble opraHv3mMbl UCMofb-
3yI0T 3Hepruio, ocsoboxaaemyio
npy AblXaHwuu?




Bbl Y3HAETE:

@ Kak npoucxofuT npouecc Abixa-
HUA Y XNBOTHBIX.

@ C nomoLbio Kakux OpPraHoB [Obl-
lWaT XKMBOTHbIE.

@ Y70 Takoe Manbi M Gonbluown
Kpyru kposoobpalleHus.

BCNONMHMTE:

@ Kakas cucrema opraHoe obecne-
YBAET [AbIXaHWEe XWBOTHLIX?

@ Kakoi ras HeobXxoauMm >KMBOT-
HbIM A5 KU3HW?

@ KakoBbl 0cobeHHOCTU KpOoBOOG-
palleHna B 3aMKHYTOW KPOBEHOC-
HOW cucTeme?

5.20. Haobpwt
mpecku

XKabepHasn
Lesb

KabepHble
ThIHHKA

XKabepHble
NenecTkm

S
» //

5.21. Mabepnoe Ovixanue

5.22. [lotxameabnas cuemema
onoxu
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AbIXAHME
N KPOBOOBPALILEHME
KMNBOTHDIX

HKusorhbie Nony4alT HeobXOAUMbBI UM KUCIOPOL M3
atMocdepbl UNK BoAbl, B KOTOPOM OH PacTBOPEH. 1o3To-
My WX OpraHbl AbixaHua pa3HoobpasHbl. CBA3b OpraHoB
LbIXaHWs CO BCeMM TKaHsMM opraHuama obecneyvBaer
KPOBEHOCHasi cucrema.

(O LRl N lel: R PN 20 B pesysibraTe ABIXaHUA ¥

JKMBOTHBIX, KaK M y pPacTeHui, OCYIecTBJAeTCA rasood-
MEH: B OpPraHH3M NOOCTyIaeT KHUCJJI0POX, a U3 OpraHm3Ma
yaansgeTcsa YIJIeKHCJBIH ras. ¥ OJHOKJIETOUHBIX KHUBOT-
HbBIX (améeba, MH(Y30pHUA) M IPOCTO YCTPOEHHBIX MHOTO-
KJIETOUHBIX (MHOrMe YepBU) rasoobMeH IPOUCXOAUT Uepes
IIOKPOBBI Tesa. ¥ OOJBIIMHCTBA MHOT'OKJIETOYHBIX »KHUBOT-
HBIX CyIIecTByeT HoTpefHOCTE B TpaHCIOPTe KHCJIOPOAA
K KJeTKaM, PACHOJIOKeHHBIM /JajieKo 0T HOKpoBoB. Kro
o0ecrieuBaIOT OPraHbl IbIXaHUA W KPOBEHOCHAdA CHCTeMA.
KpoBb CHy»KHUT IIePeHOCUUKOM KHCJIOPOAA U YIVIEKHCJIOro
raga. OHa AocraBiserT KHUCIOPOJA KO BCEM KJETKaM opra-
HHU3Ma KUBOTHOTO M OCBOOOXKJaeT MX OT oOpasoBaBIIEro-
cs B mporecce paboThl KJIETOK YIVIEKHCJIOro rasa.

OpraHs! ABIXaHUA KUBOT-
HBIX OTJAWYATCA OOoMbHIMM paszHooOpaszmeM.

tHabpel BOBHMKJIM Y BOAHBIX IIOBBOHOYHBIX YKHBOTHBIX
Kak IIPOM3BOJHBIE TJIOTKHW B BHE BHEIPOCTOB KOXKK II0 ODEMM
cropoHaMm Tesa. JKabpel peI0 pacrosioKeHbl NOA KabepHBI-
MM KPBIIKAMHA W COCTOAT M3 3KabepHBIX IYT ¢ 3KabepHBIMHI
gernectkamMu. OHM IIPOHHU3AHBI MEJIBUYAUNIUMU KPOBEHOCHBI-
MH COCyJaMH, 4epe3 CTeHKHM KOTODPBIX HMAET raso0o0MeH.

()IIF&IiLJ OAbIXaHMA Ha3eMHBIX HBOTHBIX — Tpaxew
nérkue. Tpaxen HaCEKOMBIX — 3TO TOHKHE TPYOKH, IO KO-
TOPBIM KHCJOPO/[ BO3JIyXa JOCTABJIAETCA KO BCeM BHYTPeH-
HUM opraHaMm. OTBepcTusa Tpaxedl — ABIXAlbIla — HaXO-
AATCcA 00BIYHO Ha OpIoIIKe HaceKkoMmoro. IIpm coxpalmeHun
MBI, OPIOIIKA BO3AYX BBITAJKUBAETCA M3 Tpaxeu, a IpH
UX paccrabieHHMM — MDOCTyIaeT BHYTPH TeJja.

Hbixanbue Mocrynnexue

Kucnopoda

¥ " YpaneHwe
YrneKncnoro
rasa

Tpaxeona
http://vk.com/school_ipad

Tpaxeq
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KpoBb, HacbilleHHan
KUCNIOPOAOM

Kposb,
HacbllWeHHan
yrl’lE‘KMCJ’IbIM

2 Kanunnapsl
5.23. Jlézrkue MaeKonumamouiux

JNéroyHble

JIérkue — opradbl gbLIXa-
p A NYy3bIPbKM

HHA Ha3eMHBLIX NO3BOHOYHBIX
JKMBOTHBIX. ¥ JATYIIEK OHU
[IPeACTABIAIOT CcOOO0M ITOJIbIe MeIIKu. B JErKux KpOKOIu-
JIOB, Yepenax, 3Me#l eCTh IeperopojKu, KOTOpPhIe YBeJIH-
YMUBAIOT WX IMOBEPXHOCTH. JIérKwe OTHUIL ¥ MJIEKOIIMTAIO-
X COCTOAT M3 TOHKOCTEHHBIX JIETOYHBIX NY3BIPHKOB.
CTeHKH NIYy3LIPHKOB IIPOHMU3aHBI MEJIKHMH KPOBEHOCHBIMH
cocymamMu. Biaaromapsa TaKOMY CTPOEHHIO JIETKHX IOBEPX-
HOCTH ra3zooOMeHa yBeJIWUYMBAETCA BO MHOTO pas.

KpoBb KHMBOTHBIX, MMEIOIIUX
JIETKHe, MPOXOAUT II0 ABYM KPYraM KpoBooOpalleHus: Ma-
agomy u Gonpuniomy. 1lo mamomy (nérounomy) Kpyry KpoBo-
o0palieHusi KPOBbL HJAET OT cepana K JérkumM. B Jnérxmx
coBepiiaercsa rasoo0MeH, KPOBb HACBIIIAETCA KHUCIOPO-
JOM H IIOCTyHaeT B cepile. JTa HacCHIINeHHad KHCJIOPO-
A0M KPOBB jlajiee 1Mo OOJBIIOMY KPYIy KPOBOOOpamIeHHS
IIOCTYIIaeT KO BCeM OpraHaM M TKaHAM, a OT HUX — o0par-
HO K Cephiy.

bonbluon kpyr
KpoBOOOpaLLeHus

Manbiv Kpyr
KpoBoobpalleHua

http://vk.com/school_ipad

Opranamn fbixaHus poib ABRAIOT-
ca xabpel. OpHako cylecteyet
o4eHb Heborblias rpynna ABoaKo-
Abllwalimx peib, UMelowwmx 1 xab-
pbl, U nérkue. XMBYT 31K pbiDbl B
BoNoTUCTBIX HU3UHAX, 3aCTOMHbIX
peukax 1 o3epax Adpukn, HOxHOM
Amepukn 1 Asctpanuu. [nutens-
Hbl@ 3acyx¥ 4acTo MpUBOAAT K
MOAHOMY MEPechIXaHuio MeCT ux
obutaHua. B atom cnydae ABog-
Kofbllatime pbibbl NepexofaT Ha
Nero4yHoe AbixaHue.

5.24, I'azoobmen 6 nézrux
- MAEKORUMARULLX

Y mnexonvaouwix nérkue 3aHuma-
0T okono 6 % obbema Tena Hesa-
BUCKMMO OT ero Beca. Jlérkue pas-
JeneHbl Ha MHOXEeCTBO MenKnx
MELLIOYKOB — anbBeon, KOTOpsle BO
MHOFO pa3 YBENWYUBAIOT MOBEPX-
HOCTb, MPUrOAHYIO Ans rasoobmeHa.
Tak, y uenoseka 1 kybuyeckuin caH-
TUMETP NErO4HON TKaHK KmeeT 0b-
Lyt ra300OMEeHHYI0 MOBEPXHOCTh
300 kBagpaTHbIX CaHTUMETPOB.

5.25. Kpyau
KpPO8000PaAULCHUS

BONPOCHI:

@ Kak Obllart XWBOTHbIE, HE MUMe-
[oLMe cneuranbHblX OpraHoB Abixa-
HMA?

@ Kak abilat Hacekomble?

@ Yto obulero mexay xabepHbiM 1
NEFO4HLIM AbIXaHVem?

@ TMoyemy Manbld Kpyr kpoBoobpa-
LLEeHWA Ha3blBalOT NEroYHbIM?




Bbl YIHAETE:

@ Kak MOXHO npocnegutb nepe-
OBVXEHWe BOAbl M MUHEpanbHbIX
BELWECTB No cTebhio.

@ KakoBa ponb KPOBEHOCHOW ciC-
TEMbl B TPaHCMOPTE BELECTB.

BCNOMHMTE:

@ Kakue nposogailimMe TKaHu pac-
TEeHWW Bbl 3HaeTe? Kakoe crpoeHue
OHW UMeIoT?

@ KakoBa posib KPOBEHOCHOM CHC-
Tembl B MpOUECCax NWUTaHWUA WU Obl-
XaHWUA XKMBOTHBIX?

@ Kakoi nyTb NpOXoauT KpoBb MO
BonbLWOMY ¥ Manomy Kpyram Kpo-
BoobpateHna?

5.26. Onvim, 0oka3bl8AIOULLLL
dsurcerue 800bL

U numMamenbHblX 6euLecme
no cocydam opesecurbl

5.27. Onwvim, 00KA3bl8AIOULLIL
deudicerue OpzaHuUYecKux
seuecms no CumosudHbLW
mpybkam ayoa

http://vk.com/school_ipad

TPAHCNOPT BELUECTB

Y MHOrOKNeTouHbIX OpraHM3MOB KNeTKM pasHbix TKaHeil
yoaneHsl apyr ot gpyra. Moatomy y HMx cchopmmpoBanacs
TPaHCNOPTHasa cucTeMa, obecreynBaloLas NocTynneHme ra-
30B W NUTaTeNbHbIX BELLECTB KO BCEM OpraHaM U TKaHsM.

NEPEABUXXEHWE BELLIECTB B PACTEHWUWA

Yro06EBl y3HATE, KAK

paboTaeT TpaHCIOPTHAS CHCTEMAa PaCTeHHIl, IIPOBEIEM
IBa OIIBITA.

Ousrr 1. ITob6eru Tomomns (Kié-
Ha, UBBLI) IIOMECTHM B COCYJ C BO-
JOM, NOJAKpalleHHOMW KpPacHBIMU
yepHWJIAMH. Yepes3 /IBOe CYTOK Cle-
JlaeM HEeCKOJIBKO TIPOJOJBHEIX U IIO-
mepedHbIXx cpe3oB crebas. Ha Bcex
cpesax YBHAHMM, YTO OKpacHjach
TOJIBKO ApeBecuna. Kopa u cepmie-
BHHA OCTAJIUCh HEOKpAaIlleHHBIMMU.

I9TO 3HAYUT, YTO BOJA C pac-
TBOPEHHBIMH MWHEPAJIbHBIMH Be-
miecTBaMM IIOJHUMAaeTcd II0 COCcy-
JaM IpeBeCHUHBI cTebss.

Oneir 2. JIBa nmobera momec-
THM B COCYJ C BOZOH W BBICTABHUM
Ha cBeT. llpeaBapurenbHO Y OOHO-
PO M3 HUX CHHUMEM KOJbIO KOpPbI (IIMPUHOM 3 CAHTUMET-
pa), orcrynue or KoHma mobera 8—10 camTumerpon. Ye-
pes 3—-4 Hegmenum y moberoB pasoBLIOTCA IIPUAATOYHBIE
KOpHHU. ¥ HEIOBPEeXAEHHOTro mobera KOpHH 00pasyiorcsa
Ha HUXKHEM KOHIe. ¥ mofera ¢ KOJIBIIEBBIM CpPe30M IIpH-
JaToYHble KOPHH Pa30BBIOTCA HAaJ OTOJEHHBIM YUYACTKOM
crebusi. ITog KONBIEBBIM CpPE30M KOpHeN He Oymer, Tax
KaK, CHAB KOJbIO KOPBI, MbI INOBPEeIMJIM CHUTOBUIHBIE
TpyOKu. OprannyecKue BeIecTBA W3 JIUCTHEB, IEpeJIBUTra-
fCh 1O JIyOy, JOLLJIM 0 MEeCTa cpe3a M 3[eCh HAKOIIMIHCH.
ITO CIOCODCTBOBAIO PA3BUTHIO NPUIATOYHBIX KOPHEH.

Taxkum o6pasoM, ONBIT AOKAa3bIBaeT, UYTO OpraHuyec-
KHe BellecTBa IepefBUTalOTCH IO Kope cTebiis, CUTOBUI-
HBIM TpyOkam say6a. OHM ABMIKYTCA KO BCeM oOpraHam
pacTeHHsa — K KOPHAM, IMOA3eMHBIM Ioberam, BepxXyIi-
KaM HaJ3eMHBIX TO0eros, IBETKAM, IJIOJaM, CeMeHaM.

ITogo6HO TOMY Kak
IPOMCXOAUT TPAHCIOPT BEIIeCTB IO HPOBOASAIINEH cucre-
Me pacTeHHs, KPOBEHOCHas cucremMa obecreunBaer mnepe-
HOC KHCJIOpOJa M IIHTATeJbHBIX BeIleCcTB KO BCeM opra-
HaM M TKaAHAM [O3BOHOYHBIX JKHMBOTHBIX. M3 TKaHell B
KPOBb MOCTYMIAIOT YIVIEKHCIBLIM ra3 U ODPOAVKTEI 0OMeHA.
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OcBoboKaeHHEe KPOBU OT YIJIEKHCIOTO Tasa MPOUCXOTHUT
B OpraHax AbIXaHW#A, a OT APYTHX HEHYIKHBIX BeIlecTB —
B OpraHax BBIJIEJIEHUS.

I'nmaBHBIM OpraHoM KPOBEHOCHOW CHCTEMBI, oDecrnedu-
BAIOMIUM €€ TPaHCHOPTHYIO (DYHKIIHIO, ABJIAETCH Cepaile.
OHO urpaer poJjb Hacoca, KOTOPBIA 00ecrneduBaeT KPOBO-
obpamenne. Cepjle IepexKaunBaeT KPOBL IO KPOBEHOC-
HBIM COCYAaM.

\Jh Y OTHI 1 MIEKONUTAIIIHUX CEepAlle YeThl-

J péxxamepHoe. B JeBoifi ero mnoJOBHUHE
= ppoxogur GoraTas KHCJIOPOAOM AapTepPH-
aJbHAd KPOBb, B IPaBOM — BEHOB3HAsd, HACHIIEeHHAS
YIJIEKHUCJIBIM rasoM. Biarosaps Heperopojke B Cepi-
e apTepuajbHad W BEHO3HAs KPOBL HE CMEIIHUBAIOT-

Y GonblUMHCTBA XMUBOTHBIX cepaLe
fepeKaYymnBaeT KpoBb BCEraa B OOHY
CTOPOHY, MO3TOMY OHa Te4éT B Of-
HOM HanpasneHun. OpHako y obo-
NOYHUKOB (MPUMUTUBHBIX MOPCKIX
XMBOTHbIX) KpPOBb Mepexkaynsaetcs
TO B OAHY, TO B APYIYIO CTOPOHY.
370 3aBUCUT OT HanpaBneHus co-
KpallleHus Tpybyatoro cepaua: B
TEYEHUE HECKOMbKMX MUHYT COKpa-
WEeHns MayT B OAHOM Hanpasne-
HWUMK, 3aTeM OHW 3aMemfioTca, a
nocne nayssl MAYT B NPOTVBOMO-
NIOXHOM HanpasneHuu.

i ,

csa. JIBurxeHme apTepHaJibHONW KpoBU obecreuymBaer
BECh OpPraHM3M KHCJIOPOAOM. BeHO3HAas KPOBL H3
cepana mocrynaer B jJdérkme. Tam oHa ocBobo)kjgaer-
cd OT YIJIEKHUCJIOro rasa, HACBIIAaeTcs KHUCIODPOAOM H
BHOBB IIOCTYIIAe€T B Cepjlie.

MpaBoe JleBoe
npencepaune npencepaune
MpaBbin TNesbin
Kenyno4ek Xenyno4ek

YV nary-
1IeK, AIMEpHUI], 3Mel, KPOKOIHUJIOB, Yepenax KpPOBbL CMe-
IIMBaeTcA B OJHOM M3 OTJeJIOB cepAana. B pesyiabraTe BO
BCe OpraHbl IOCTyHaeT KpPOBbL, OenHas Kucaopomgom. Ta-
KHe JKHUBOTHBIE ABJAIOTCA XOJOAHOKpOBHBIMH. Temmepa-
TYpa MX Teja 3aBHUCHUT OT OKDPY:Kalolled cpeibl. ¥ IITHIL
U MJEeKOIIMTAINHX KPOBL, HACBIIEeHHAd KHCIOPOAOM, He
cMeIIMBaeTcsa ¢ KPOBBIO, HeCyled YIJIEKMCJBIH ras Hu
apyrue BeirectBa. IloBhINIeHHEe COJlePIKaHUA KHUCJIOPOAA B
KpoBu ofecreunBaeT BhIJleJieHHE OOJBINOT0 KOJWUYeCcTBa
JHeprum, oOgaromaps 4emMy 9TH JKHBOTHBIE UMEIOT IIOCTO-
AHHYIO TeMIIepaTypy Teja M ABJIAI0TCH TEeIJIOKPOBHBIMH.
JTO I03BOJIAET MM Jierde IIepPeHOCHTH HeDJaromnpusaTHBIe
YCJAOBHUA cpelbl U MIHAPOKO PACCEJIATHCS MO TJIaHEeTe.

5.29. 3mea u aszywka

== IOﬂOdHOKpOGH ble MUBOMHbLLE
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5.28. Borx — mensokposHoe
HCUGOMHOE

BOMNMPOCHI:

@ Kak gokasath, 4TO BOAA U MUHe-
panbHble CONW MNepeaBMraioTcs no
coCyfam APeBecUHbl, a opraHmnyec-
Kue BEellecTBa — MO CUTOBUAHBIM
Tpybkam nyba?

© Kak ocyllecTBnseTca TpaHcnopT-
Has YHKUMSA KPOBEHOCHOW cucTe-
MbI?

@ [Movemy nTUL WM 3Bepent OTHOCAT
K TEMNNOKPOBHbLIM?




Bbl Y3HAETE:

@ O 3Ha4eHnM BblOEneHWs Oas Xu-
BbiX OpraHW3MOE.

@ Kak npoucxogut BblgeneHue y
OHOKNETOYHbIX 1M MHOFOKNETOYHbIX
pacteHu, rpuboB U KUBOTHBIX.

BCNOMHMTE:

@ Bce nu BeulecTBa, nocTynatoLme
B OpraHvaM B Mpouecce nUTaHus
XMBbLIX OpraHM3MOB, YCBaMBalOTCA
umn?

Y peyHoro paka opraHom Bbige-
NleHua CnyxaT aHTeHHanbHble,
WNu 3eneHblie, Xxenesbl. 3T nap-
Hble Xerfe3bl PacnonoXeHbl B ro-
noBHou 4Hactu Tena. Kaxpaa xe-
nesa CcoCTOMT W3 Mellka, 3a
KOTOPbIM CNeayioT ANVHHbLIA 13-
BUTOW KaHaneLl M MO4eBOW ny-
3bipb. OHa OTKPbIBAaeTCH BbiAenn-
TeNbHOM Mopow Yy OCHOBaHWS
CMeunanbHOro ycmka — aHTeHHbI,
No3TOMY €€ 1 Ha3blBaloT aHTeH-
HaNbHOM Xenesou.

5.30. Buidenumenvras cucmema:
a) améonvt;
0) Ooxcdesozo uepés
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BbIAEJIEHME.
OBNEH BELLECTB

BbI,ELeJ'IEHVIe — npouecc, obecneynBalolnn BblBeAEHWE 13
opraHn3ma obpasyioLMXCs B NpoLecce XusHeaesTenbHoC-
TU HEHYXHbIX OpraHn3My BewecTs, 13dbiTka BOAbl U CO-
nen. B COBOKYNHOCTK C npoueccamn ObIXaHWs U NUTaHKUS
OH obecreymBaeTr obMeH BeleCcTB — OCHOBY XW3Hemes-
TenbHOCTU Moboro opraHmsma.

YV OZHOKJIETOYHBIX BOAOPOCJei
NIPOUCXOAMUT IIPOIecC BhIAEJeHUHA HEHYXKHBIX BeIlecTB
BCeHl TOBEPXHOCTHIO Teja. BmecTe ¢ 3TUMH BeIlleCTBAMHA
BbIJIeJIAeTcsd W HM30LITOK BOJBI. JTO NpefoXpaHsAeT IUTO-
ILJIasMy OT Pas3’KUIKeHHsd, a KJEeTKY — 0T pasdyxaHHH.

MHoOroxJieTouHble BOZOPOCJIM U Has3eMHBIE pacTeHUd
TAKMKe BBIAEJAT NPOAYKTHI oOMeHa BCell MOBEPXHOCTBIO
Tesia. OHAKO HEKOTOPbIE IPOAYVKTHI JKH3HEAeATeIbLHOCTH
HAKAIJIMBAIOTCA B BAKYOJIAX U BBIBOAATCH 4Yeped 0coObie
00pasoBaHUA — JKEJIE3KH, BOJIOCKH M HEKTaApHUKK. B artux
caydasaxX BBIfleJISeMble PACTeHUAMM BellecTBa BBIIIOJIHAIOT
NOMOJHUTEIbHBIE (DYHKIIMHU: TIPUBIEKAIOT HACEKOMBIX-
OIIBLJIMTEJIeH, 3aIUIIAI0OT PAcTeHUus OT 00JIe3HEeTBOPHBIX
rpuboB M MHUKPOOPTaHWU3MOB, OTIYIMBAKT TPaBOAIHBIX
JKHBOTHBIX.

JlucronagHble pacTeHusA 0CBODOMKIAIOTCA OT HAKOIIHUB-
IMWUXCSA BPEAHBIX BEIIECTB, cOpachiBasg JIUCTHSA.

Y MHOI'dX OZHOKJIETOUHBIX M-
BOTHBIX, OOMTAIONIAX B BOAHOU cpene (amMéObI, MHQY30-
puM), BpeoHbIe BellecTBA U3 OPraHU3MAa BBIBONATCHA Uepes
COKpaATHUTe/IbHbBIE BaKYOJIH. y KHIOIeYHOIIOJIOCTHBIX MHKH-
BOTHBIX (IHAPBI, MeAy3bl) NPOAYKTHEI 0OMEHa BBIJEJIAIOTCSH
TaK JKe, KaK Y BOJAOPOCJIell, — BCEH IMOBEPXHOCTHIO TeJja.

BopoHka

KaHanel,

CokpartuTenbHasn

@ Bakyoslb Mopa
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¥V MHOrnx paxkooOpasHBIX W HayKooOpasHBIX BpeJHBIE Be-
eCTBA OTKJAJLIBAIOTCA B TKAHAX IMOKPOBOB, KOTOPBIE
cOpachIBalOTCA BO BpeMs JUHBKH.

Y OOoNBIIMHCTBA KUBOTHBIX €CTH CIellHajibHbie opra-
HBI BeIZleneHns. Hanboslee IpUMUTHBHAS BbIAEJINTEILHASA
cucremMa y Ijockux yeppeil. OHa mnpejcraBjieHa TOHKHUMU
M3BUJIHNCTHEIMU KaHadbmamu. OIMH KOHEI KaHaJblla HAa-
YUHaeTcsas B Teje >XMBOTHOIO, a APYroll — OTKPHIBAETCS
Hapy Ky BBIJIEJIMTEJIBHOM TOPOIi.

Y moskaeBoro 4yepBs HEKOTOPBIE IPOAYKTHI MKU3HEe-
ATEJIBbHOCTH BBIAEJNAKTCHA B IIOJOCTH TeJja. CIO,I[a BBIXO-
JAAT BOPOHKM — pacIIMpPeHHWe KaHajublleB. B HUX mocrty-
HaeT MOJOCTHAsS JKUAKOCTb C HEHYIKHBIMH OpPraHHU3MYy
BeIlleCTBAMH.

Y Hm03BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa IJIABHBINA Op-
raH BhBIJEJIEHWs — MmOYKH. JT0o napHbiii opraH. Ilouek B
OopraHusme JiBe.
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e

4 OcHoBHas (yHKUIUA HOUYeK — BbIpaboTKa
mouun. Ha BHyTpeHHeM Kpae Ka:KJoil mod-
KU uMeeTcs yraybyieHMe — IOYedHbIe BO-

pora, 4epe3 KOTOPbIe BXOAAT B IMOYKY U BBIXOLAT M3
Heé KPOBeHOCHBIe cocyabl. Ilo HUM B IMOYKY mocTyma-
eT KpPOBb, B KOTOPO#l coJeps;KaTcs HeHYIKHbIe OpraHu3-
My BemjecTBa, cOOpaHHBIE BO BCeX TKAHAX W OpraHax
JKUBOTHOr0. B IoYKe KPOBb (PHIBTPYETCS uUepe3 Kop-
KOBO€ M MO3T0OBOE BelmecTBO M obpasyerca moua. Moua
cobupaerca B 0co00OM HOJIOCTH — IIQYEYHOU JIOXaHKe, a
3aTeM BBIBOJAMTCS W3 OPraHM3Ma dYepe3 MOYEeTOUHHKM.

Heobbiunyio Mody Bbigensior Ha-
3eMHble npecMblkaolimecs, obu-
TaloWMe B Cyxux MecTax, rae He
xBataer sofbl. [poaykT obmeHa —
MOYa BLIXOOWT B BUOE NacTbl wauv
NONyTBEPAOrO LUapuka.

Mo3roBoe
BelLecTBo

KpoBeHocHble
cocyqbl

Kopkogoe [lode4Has MoYeToHHMK
BELECTBO flIOXaHKa

M3BecTHO, U4TO BemlecTBa, MONAHAA0NIe
B OpraHM3M M3 BHEIIHEH cpefibl, HE OCTAIOTCA HEU3MeH-
HBIMU. B Ka)go# KileTKe HIET CHHTEe3 CJOKHBIX Be-
mecTB. OQHOBPEMEHHO € ATHM IIPOMCXONAT IIPOILECCHI
pacmaza CJIOKHBIX BemiecTB Ha Oojsiee mpoctbie. Hacrthb
IIPOCTBIX BEIeCTB BhIJieJsieTcd OOpPATHO B OKPYIKAIOIYIO
cpeiy, a 4YacTh CJVIKHUT MATEPHAJIOM [IJsi 00pasoBaHUS
HOBBIX BelllecTB. BaaumocBaA3aHHBIE MIPOLECCHl IIOTJIONie-
HUdA, CO3JaHWUA, pa3pylleHusd, HepelBHKeHUA WU BbIIeJie-
HHUSA COCTABJAIT 00MEH BeIecTB. JTO I'JIABHEINA MPU3HAK
sKuUBBIX opraHuamoB. C mpexpamnieHueM oOMeHa BeleCTB
JKUBOM opranuaM ymupaer. OOMeH BeIecTB BCErja CBs-
3aH C IpeBpaljeHUeM JHEePrum — e€ HAKOIJeHHeM B
CJIIOJKHBIX BellleCTBaxX W BBIJIeJIeHWEM B IIpoliecce MX pac-
naza.

OOMeH BelecTB, MPOMCXOMANIANA BHYTPU KaKI0I0 Op-
ragusMa, obeclieuMBaeT B3aMMOCBI3h OPTaHM3MOB CO Cpe-
I0i O0UTAaHUA U ABIAETCA OCHOBOM OHMOJIOTHUYECKOI'0 KpPY-
TOBOPOTA BeleCTB B IPHUPOJE.

http://vk.com/school_ipad

BOMNPOCDHI:

© Kakoe 3HaudeHue Ana XusHeges-
TeIbHOCTWU OpraHu3sMa UMeeT npo-
Liecc BblgeneHus?

© Kakue obume yeptbl npouecca
BblAeneHns Yy OOHOKNEeTOYHbIX W
MHOTOKNETO4HbIX OpraHu3mMoB?

@ Yem pasnuyaioTca BbloenuTenb-
Hble CuCTeMbl OOXOEBOro 4epsd W
NNOCK1X Yepeen?

@ KaxkoBO 3HadeHue W CTpoeHue
no4yek?

@ W3 kakux MpoueccoB CKNafbiBa-
eTca obmeH BeuecTs?




Bbl Y3HAETE:

@ Kakumu cnocobamut pasmHoxa-
I0TCA OpraHn3mMbl.

@ Kak npowcxogut becnosioe pas-
MHO>XeHWe 6aKTepMF1, OOHOKNEeTOY -
HbIX BogOpoCHen 1 rpubos.

@ Kak, 3Has cnocobbl pasmMHOXeHUs
PacTeHW, MOXHO paccapuTe WX Ha
y4acTke WAV 03eeHUTb KNacc.

BCNOMHMTE:

@ Kak npoucxoput geneHuve kie-
TOK?

R

Ckopocts pasmHoxenus Gakre-
pui orpomHa. B GraronpusTHbIX
yCIoBUAX HOBOe [efeHve HacTy-
naet Yepesd 20 MUWHYT. 3a CyTKW
W3 ofHoW knetku moxer obpa-
30BaThCs 72 MOKONEHWA, TO eCTh
720 000 000 000 000 000 000
Knetok. BecuT 3TO KOAMYECTBO
Baktepun 4720 TOHH! CRMOLWHbLIM
KOBPOM MOKpPbITb Hally nnaHery
Bakrepun mornv Bbl BCero 3a He-
CKOMbKO CYTOK. 3TOM0 HEe NponCXo-
OWUT KM3-3a konebaHus Temnepa-
TYPbl Cpefibl, HeAoCTaTKa MALLIEBBIX
PECYPCOB WU APYrUX NpUYUH. -

5.31. Jlenenue 6axmepuanbHoll
KJaemKu

KonbLiesas
XPOMOCOMa

http://vk.com/school_ipad

PA3SNVHOX>XXEHME
OPrAHM3MOB.
BECMNOJIOE PASVIHOXXEHME

HKizb Ha 3emne cyllecTBYeT HECKOMBKO MUNVAPIOB
net bnarogaps CnoCcOBHOCTU OPraHU3MOB K PasMHOXe-
HUIO — BoCnpou3BefeHuio cebe NopgobHOro NOTOMCTBa.

[ PIT TNV {ZIEN Pasauualor aBa cnocoba pas-

MHOKeHHudA: Decriosioe U 1moJjioBoe. B fecrmosiom pasMHOM«Ke-
HHH yyacTByeT omgHa ocobb. Ilpm sToM mouepHUIT OpraHu3M
HECET BCe IPHU3HAKH MATEPUHCKOTO opraHuaMma. bBecroJioe
PasMHOMKEHHEe HNPOHUCXOAUT C HOMOIILI0 CIIOpP WJIA Berera-
TUBHBIX opraHoB. Cnopa — ocobas KJieTKa, KoTopas OT-
Jensgercsa OT MaTepHHCKOr0O OpraHM3Ma M IpopacTaeT IpH
06JIATONIPUATHBIX YCIOBUAX, 00pasysa HOBBIN opranuam. Op-
HO pacTeHHe MOKeT JaBaTh MUJLINOHEBI crop. IIpm Berera-
THBHOM pa3sMHOMKEHHWH HOBBIH OPraHMU3M Da3BUBAETCHA M3
KJIETOK WJIH YacTel BEreTATUBHBIX OPTaHOB.

ITosoroe pasMHOMKeHHe oOTHYaeTcA OT Oecmosoro
TeM, YTO B HEM Yy4aCTBYIOT JiBe 0COOM U HOBBIM OPraHU3M
obpasyercsa B pes3yJyibTaTe CIUSHMUA JKEHCKOM M MYIKCKOH
TOJIOBBIX KJIETOK. B WTOre CAUAHUSA IOJIOBBIX KJIETOK —
OILIOOTBOPEHHUsA — pPa3BUBAETCS HOBBIA OpraHWU3M, He-
CYLINM HpU3HAKKU 000OMX pOAUTETIeH.

Becnosioe pazmuo;xenue Gak-
TePUHA MPOUCXONUT MYTEM JIeJIeHUs KJIeTKU Ha ase. B 6ak-
TEPHAJIbHOM KJIeTKE HaXOAWUTCA OJHA XpoMOcOoMa B BHJE
rosbiia. Ilepex menmeHmeM oHa yaBamBaercda. Kaxkpasa mo-
YyepHAA KJIeTKa IoJydaeT II0 OJHOM XPOMOCOME U ABJISETCS
KOMNHel MaTepUHCKOH KJIEeTKH.

4 Y OaxTepuil O4YeHB BBICOKHIT
J TeMII pasMHOXeHudA. Bor mo-
=" yemy, momaB B OPraHW3M de-
JIOBEKa, 00Jie3HeTBOPHBIE DAKTEPUM BCEro
32 HECKOJbKO YacOB MOTYT IIPHBECTH K
PasBHUTHIO OIAcCHOTO 3aboeBaHUA.

Y mHOrux faKTepHuil B pesyJibTaTe YILIOT-
HEHHUS BHYTPEHHErO COAEepP:KMMOro M KJIeTod-
HOU 000/si0uKK oOpasyiorcss cmopbl. OHE OT-
JUYAIOTCA CTOMKOCTBHIO K HeOJaronpuaTHBIM
yenosusam. Ho crnopsl OakTepuil ciayskar Aasa
coxpaHeHHsi ocobeil, a He JJId PaSMHOKEHU,
KaK yV pacTeHud U rpuboB.

http://vk.com/school_ipad
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3eséHadg BOJOPOCIb XJIOpEe/JIa PasMHOMKAeTcs
TOJBKO OecrosiblM IyTéM — cmnopamMu. B Kierke xjoped-
Jibl HECKOJIBKO pas NPOUCXOAUT JAesieHue supa. Bokpyr
KayJIoro HOBOTo Axapa obocabimBaeTcda y9acTOK ITUTOIIIA3-
MBI U (hopmupyerca 0060J09Ka. B pesyibrare BHYTPH Ma-
TEPUHCKOM KJIeTKH obpasyercsa HecKoabko cmop. Crenmka
MATEePUHCKON KJETKH pas3phIBAETCH, W CHOPHI BBIXOJAT
Hapyxky. O6pasyioTcsa HOBbIE OPraHU3MBbI.

OnHOKJIeTOYHBIe IPUOBLI APOKIKK PA3MHO-
JKATCAd IMMOUYKOBaHHMeM. Slapo mMaTepuH-
CKOH KJEeTKH [eJIATCH, I[OCJe Yero OmHO
AZPO OCTAGTCH B IIPEKHEN KJIeTKe, a JApyroe BMecTe C
JacThIO IIMTOILIA3MbBI IMEPEeXOIUT B AOUYEpHIOW. [lodep-
HAA AopacrTaeTr A0 pasmepa marTepuHcKo#. «Ilepemreex»
MeKAYy KJIeTKaMH CTAHOBHTCH Y3KHM, obOpasyeTcd me-
peropojika, AouYepHAs KJIeTKa OTHAeldeTcd

OT MaTepUHCKOIA. [Q

5.32. Pasmuoxcenue
00HOKIeMOYHOU B8000poCalL
XN0penNbL

PASMHOXEHUE OQHOKJIETOYHbIX XVBOTHbIX EN0iE

HOKJIETOYHBIE XHUBOTHBIE UAIlle BCEro PasMHOMKA-

oTca OecnoJibIM HIyTéM. ¥ aMedbl 0OBIKHOBEHHOM

mnepej JejleHMeM MaTepPHHCKAs KJeTKa IIepecTaer

NATAThCA W BBITATHBaeTrcA. SApo ymiuHsSercd,

3aTeM NepelnIHypoBbIBaeTca momoJsiaMm. OnHOBpe-
MEeHHO B KJeTKe oOpasyeTcs NepeTsKKa, KoTopas
JeJIUT eé Ha JBe NPUMEPHO paBHBIe dacTu. B 0Oia-
TONIPUATHBIX VCJIOBUAX améba mennrTcs OJWH pas B
CYTKH.

5.33. enenue améont

B HebsaronpuATHBIX YCIOBUAX TeJO aMEObI CTAHO-
BHATCH KPYIJIBIM M Ha ero IOBEPXHOCTH oOpasyercs ILIOT-
Hadg s3amuTHaA obosiouka. AmMéEéDa MepexouT B COCTOSHHUE
IHMCThI, Oyarojapsa KOTOPOMY OHAa MOXKeT IepeHOCUTH He-
JOCTATOK BJaru (IpH BBICBIXAHHHM BOLOEMA) U HU3KHE
remueparypbl. Ilpy 6aronpusaTHBIX YCIOBHAX amMéba 11o-
Kupaer 060ouKky muerhbl. OHA BBINYCKAET JIOKHOHOMKKH,
HAUYWHAET IMUTATHCA U pa3MHOXKaTheA. LlucThl MoryT pas-
HOCHTBCH BETPOM, YTO CIOCODCTBYET TaKIKe DPACCEIeHHIO

aMéb B aApyrme mecra oOMTaHHUA.
http://vk.com/school_ipad



5.34. PasmHoONceHUue cnopamu
zpuba pwuiacurKa

MOH BHOJIOI'HYECKHE
HCCJAEOLOBAHHS

BbipacTUTe pacTeHusa Tpapec-
KaHUMM M3 4YepeHKa, a y3am-
Bapckon umankm — u3 nucra.

- «[MOMOLLHWK»

W OtpexsTe HacTs nobera Tpa-
JleckaHumMu U UCT C YepeLukom
y3ambapckon huanku.

W Onyctute 4epeHokK W NUCT B
DaHo4Ky C BOAOW M NOCTaBbTe eé
B TEMJIOE W CBETNOE MEeCTO.

) 3ameTbTe, Ha Kakow OeHb npo-
NCXOAUT pa3BUTUE NMPUAATOYHbBIX
KOpHEeW Ha HW>KHer 4acTu YepeH-
. Ka W Yepeuwlke nucta.

« lNocagute YepeHoK U JIUCT €
KOPHSAMW B 3eMII0.

PRERRRRERRRRDRRRRAR DY
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IIpu pasMHOKEHHH CIIOpaMH Ha po-
JUTEJIBCKOM opranuamMe (GOPMHPYIOTCS CHeIlHalbHBIE 00-
pasoBaHHMsi. B HHUX pasBUBAIOTCA MHOTOYHCIEHHBIE OJ-
HOKJIETOUHBIE CIIOPHI.

Y rpuboB Takue opraHsl o0pasyloTcsi Ha HUTAX MHU-
HeJIus UIH B ILJIOOBBIX TejlaX. Y BBICIIHUX DPACTEHUH CIIO-
pPHl pas3sBUBAIOTCA B 0COOBIX O0OpasoBaHUAX,
AMEIINX pasiudayno dopmy.

Y MX0B, HaImpuMep, 9TO KOPO-

Eo. Kopobouka

5.35. Cnoput 2puba myxopa

CnopaHruu

T

5.36. Kopoboura
co cnopamu mxa
KYKYUWKUHA
JbHA

CNOCOBbl BETETATUBHOIO PA3MHOXEHWSA PACTEHUWN Be-
reTraTUHBHOE pPa3MHOMeHHe CBOII;ICTBEHHO HHU3IIIMM M BBIC-
UM pacTeHUsAM. MHOrOKJIeTOYHBIE BOAOPOCIH Pa3MHO-
KATCA MYTEM OTAENeHHs YACTeH Tela WU OTAeTbHBIX
KJIETOK.

Y BBICIIHX paCTEHWH CYIIECTBYET HECKOJIBKO CIIOCO-
00B BereTaTUBHOro pasMuokeHusi. Oxume U3 HUX — oOpa-
30BaHHE KOPHEBBIX OTHPBICKOB. Y MAJHWHBI, IIAIOBHUKA
HAa KOpPHAX o00pasyrmTca mod-
KH, U3 KOTOPBIX BBIPACTAIOT
monoasie moberu. OHU pacTyT
OpicTpee, yeMm 1oberu, pasBH-
BaOIMUecad U3 CeMAH, Tak
KaK II0JIB3YIOTCS YIKe pas3BH-
TOH KOPHEBOM CHCTEMOI.

BereraruBHOE pasMHOMKe-
HHE BO3MOMKHO M € IIOMONILIO
BHIOU3MEHEHHBIX M0O0Eros —
JIYKOBHUIL, KJAYOHEH M KOpHe-
BuIl. MHOrOYHCIeHHBIE JTYKO-
BHYKH-IETKU 00pasyorcs y
TIOJIBIIAHOB ¥ JIMJIWMHA.

5.37. PasmHoxwceHUe MATUHBL
KOPHeBbLMU OMNPbICKAMU

http://vk.com/school_ipad



Kaprodens pasMHOKaeTca KIAYOHAMH, a COPHAK IIbI-
peii — KopHeBuineMm. C momMomipio ycoB (moasydux
HaJA3eMHBIX NODEroB) pasMHOKAaeTCs 3eMJsIHUKA. J?

©®
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5.38. PasmHoxceHUe 4eCHOKA B030YUIHbIMU JyKosuyKamu (a),
Opuoguaayma evi8odrkosbimu novkamu (6),
3emaAsnHuUKU ycamu (6), neipes KopHesuuiem (z)

B npupose BereraTHBHOE Pa3MHOKEHHE ITO3BOJAET
PaCTEeHHAM BBIKHMBATH M PACCENATHCI B YCJIOBHAX, KOrJa
IIOJIOBOE PasMHOKeHHEe CeMeHaMH 3aTPYAHEHO.

MCKYCCTBEHHOE BETETATUBHOE PA3MHOXEHWE PACTEHUU
IIpu pasBefieHMH KYJABTYPHBIX PACTEHHUH YeJIOBEK HC-
noas3yeT pasHooOpasHbIe CIOCOOBI BEreTaTHBHOI'O pas-
MHOKeHHsaA. Hamnbosee IMHUPOKO IPHUMeHsETCA PasMHOMKe-
HHE ¢ IOMONILI0 OTBOAOK, JHCTOBBIX H CTE0JEeBBLIX
YepPEeHKOB, IIPUBUBOK.

IlpuBuBKa — 2TO IEPEHOC YACTH OJIHOTO
'} pacrenmus (mouxku, dyepeinka) Ha apyroe. C ne-

“  peBa KyJBTYPHOIO cOpTa GepyT YepeHKH
MJIM TJIasKU-TIOYKH C KYCOUYKOM Kopbl. I'1askm coemuss-
0T cO cpe3oM cTebiigd Ha AUUYKe W 3a0MHTOBBIBAIOT. JTO
obecrieurBaeT NUTAHME IVIa3Ka U IPEJOXpPaHAeT MOPaAHEH-
Hble TKaHHU OT 0OJEe3HEeTBOPHBIX MHKPOOPraHW3MOB.

OTBOAKM — 5T0 mO0eru, Crennalb-
HO OTBEAEHHBIE OT PACTEHHSA W IIPH-
JKaThle K 3eMJie JJisi YVKOPeHEeHH.

YepeHOK — 3TO HYacThb
nobera ¢ MOYKAMH, KOPDHAMHA
wiu auctbaMu. V3 uepeHka
BLIPACTAET HOBOE PACTEHHE.
Tak MOXHO PpasMHOKATH
CMOPOAUHY, HUBY, PA3IAUHbIE
KOMHATHBIE PDACTEeHHA.

B Hacrosmiee BpemMs AJA BEreTaTUBHOIO PA3MHONKE-
HUAA PACTEeHUU HMCHOJB3YIOT KJETOUYHBIE KyJabTypbl. Ilpm
aTOoM crnocobe pasMHOMKEHHS [eJioe pacTeHHe I0JIyYaioT
U3 HECKOJBLKHX KJIETOK, 4YTO IT03BOJIAET OLICTPO Pa3MHO-
JKUTh LIEHHEIE COPTA.
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BOMPOCDHI:

© Yem Becnonoe pazMHOXEHWE OT-
NMYAETCA OT NONoBOro?

@ Kak pasmHoxaiotcs baktepum u
OLHOK/IeTOYHble BOAOPOCIM?

@ Yo obLlero B pasmMHOXEHWUM Of-
HOKJTETOYHbIX FPUBOB 1 KMBOTHBIX?
@ Kakue cnocobbl BeretatMBHOroO
Pa3MHOXEHUs CYLLEeCTBYIOT?

@ Kak pa3MHOXaloT KyfbTypHble
pacreHmna?

@ Tae obpasyioTcs cnopel y rpubos
1 MX0B?




Bbl Y3HAETE:
@ V13 Kakmx 4acTeir COCTOMUT LIBETOK.

@ Kakyo hyHKUMIO BbINOMHAET LBe-
TOK.

BCNMOMHMTE:

@ B uyéMm pasnuMumMsa nonoBoro u
Becnonoro pasMHoXeHus?

http://vk.com/school_ipad

NOJIOBOE PA3SNMIHOXXEHME
UBETKOBbIX PACTEHMM

Bonbumtcrso OKPY>KaloLMX HaC pacTeHUn UMeloT LBeT-
Kn. HecmoTps Ha BHellHee pa3HooOpa3ve, BCe LBETKU
NMeIOT CXOAHOEe CTPOeHWe U NpUCnocobneHbl Ans Nono-
BOr0 PasMHOXEHWUS PacTeHWUN.

QUEAEEITY  IlBeTok — BHUAOM3MEHEHHBIA YKOPO-
YeHHBIM mober, NpUCHOCODJIEeHHBIN MIJA ONBIJIEHUSA U

pasMHOKeHusA. Ilo IpoBOAAIMM TKAHAM IBETOHOKKH B
IBETOK IMOCTYIIAalOT BOJAa ¥ MHUTATEJbHBLIE BemlecTsBa. Ha
BepXHeil, pacCIIMPeHHOM YacTH IIBETOHOXKKH — IIBETOJIO-
JKe pacIoJIOMKeHbI BCe OcTalbHBIe YacTu IBeTka. Hapyxk-
HbIE 9JI€MEHTHI IIBETKA — YaIleJHCTHKH W JIeNecTKH.
YamenucTUKH HWMEIOT 3eJIEHYI0 OKPACKY M B COBOKYII-
HOCTH 00pasyloT 4damedkKy. JlemecTKM coCTaBIAOT BeH-
9uK. Y pacTeHHil, ONBLIAEMbIX HACEKOMBIMH, Jiemne-

CTKHM OKpalleHbl B sIpKUE IIBeTAa. [}

Yameuka ¥ BeHYHK 00pasylOT OKOJIOI(BET-
HUK. BOnBIIMHCTBO pacTeHui (IIMIOBHUK,
3eMJISHUKA, KOJOKOJBUYWK) HUMEIOT JABOI-
HOW OKOJIOLBETHHK. ¥ JIMJIAHA, KAy KHUIBI
IPOCTOM BEeHYMKOBUIHLIA OKOJOIBETHHUK.

OKONOUBEMHUKU:
npocmoi (a) Hapyucca
u 0eolHoll (0) KoIOKOABHUKA

BHyTpH OKOJIOI[BETHUKA PACIIO-
JIOYKEHBI TJIaBHBIE YacTH IIBeTKAa —

Jlenectok BeH4MKa ~
. )

i
GHﬂbHHK

ThIMMHKA

ThI4MHOYHARA
Qwrb

Yaleyka
C YalwenucrTmkamm

LiseToHOXKa

TBIYUHKH U OJUH WA HECKOJBKO
Pbmbua nectukoB. C MX IOMOIIBIO IIPO-
HCXOJHUT II0OJIOBOE PasMHOMKEHUE
pactenui. TerumHKA — MyIKCKasa
7 yacTh nBeTka. OHa cocToUT H3
>§ THIUMHOYHON HUTH M NBIJIBHHUKA.
v, B neinpHUKE CO3PEBAIOT MNBLIbIE-
= BbIe 3€pHA, WIH IbLIbIA. B Kam-
OOM IbBLIbIEBOM 3epHe (QOpMH-
pyioTcAa II0 JBe HEeIOJBUXXHBIE
3aBg3b_/ MYJKCKHEe I[0JIOBble KJIeTKH (cuep-
muu). IllectTuk — KeHCKad 4acTh
LiseTonoxe neerka. OH uMeeT HHIKHIOIO,
PACIIUPEHHYK YacTh — 3aBA3b
M BEpXHIOI0 4YacTh — pPBLIbIE.
Y OonbIIUHCTBA PACTEHUU MEKIY
HUMH HaXOJHUTCH CTOJOUK.

5.39. Cmpoenue
usemra
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BayTpH 3aBA3HM pacrojiaralTcs 3adYaTKH
OyAyIIHX CeMAH — ceMaA3adYaTKH. 3aBs3b
3aIUIaeT CeMA3aYaTKH OT BBICHIXaHUA W
noefaHus HACEKOMBIMH. HaKIBIH ceMA3av4aTOK HMMeeT
MOKPOBBLI ¥ COJEP3KUT 3apOALIIIEBbIH MelIoK. B 3apo-
[IBIIIEBOM MeIlKe HaXOAATCA JKEeHCKas II0JIOBasg KJIeT-
Ka — #AWNeKJeTKa W HeHTpajbHasg KJIeTKa. II0OKpPOBEI
ceMa3a4aTKa CMBIKAIOTCHA He MOJHOCTBHIO, OCTABIAA Y3-
KUl KaHay. Ero Has3pIBalOT NBLILIEBXOAOM. 3aBs3H B
I[BETKAX CJMBBI W BHUIIHHU COJEPKAT II0 OJHOMY CeM:-
3a4aTKy, a4 B [OBETKAX MaKa WX THICAYH.

@ NECTUK

LleHTpansHas knetka
3apogasiLeBbli

Mbinbue-
BXOM,

Cemsa-
3d4dTKKA

CEMA3AHATOK

HWHorjpa Ha OJHOM DAacTEHWH THIUMHKHA DPA3BUBAIOTCHA B
OIHUX IBETKAX, 4 MEeCTHKH — B JPyrux (orypen, KyKypy-
3a). Takue pacTeHWs HA3BIBAIOT ONHOAOMHBIMH. Y psAAa
pacTeHWil THIYMHOYHBIE W IEeCTUYHBIE IBETKH PasBUBAIOT-
¢ HA pasHBIX pacreHuax (uBa, obiienuxa, KpanuBa JIBY-
JoMHAasi). 9TO JABYAOMHBIE PACTEHH.

Y MHOrMX pacTeHHii IBETKH cOOpaHbl B
rpynmnel — conBerusa. Ecim nBeTku (cupdadne MK Ha LiBe-
TOHOJKKaxX) HAaXOAATCA Ha TJIABHOW OCH, TO TAKHE COI[BETHHA
Has3pIBalOT MpocThIMU. Eciy IBETKM pacrosyiosKeHBI Ha 00-
KOBBIX OCSX, 9TO CJIOJKHBIE COI[BETHS.

Yuecno IBETKOB B COLBETUSAX pAa3JIMYHO — OT He-
CKOJNBKNUX (ropox) a0 aecaTKOB Thicad (arasa). Pasnmu-
Hbl U pasmeps! counseruii. Hambosee KpylHBIE COIIBETHA
Yy HEKOTOPBIX IaJbM.

®
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B

- MOH BHOJIOI'HYECKHE
HCCJIEJIOBAHHA

HayuwnTtecb onpepenstbe 4acTu
LBeTKa Y KOMHAaTHbIX pacre-
HUMN.

«MOMOLLHWK»

J Copeute uBeTkM 2—3 KOMHaT-
HbIX pacteHui (Banb3amui, ne-
NIAProHUs, amMapuinmc).

) Hampgute UBETONOXe, OKOMOo-
LBETHUK, ThIYMHKM, NECTUKMA,

) Onpepenvrte TWM OKONOLBET-
HUKa (NpocTon UnU ABOMHOW).

) 3apucynte UBETKW W NoOANwn-
WKMTe WX HacTu.

5.40. Tunwvt cousemuii:
a) xKucmu; 6) Koaoc;

8) CHONCHBLI KOJOC;

2) nowamok; 0) 30HMUK;
@) CHONCHBLIL 30HMUK;
JC) KOp3uHKa

BONPOCDHI:

© Kakoe crpoeHuve nmeeT LBETOK?

@ Kak ycTpoeHbl ThiMMHKM M nec-
TUK?

@ Y10 HaxomuTCs BHYTPM 3aBA3u

necrmka?

@ Kakoe CTpOEHUE UMeeT OKONo-

LIBETHUK?

@ Kak cBfizaHO CTpoeHMe LBeTKa C
ero dyHkumen?




Bbl Y3HAETE:

@ Y10 Takoe onbineHwe U Kak OHO
NPOUCXOAMNT.

@ Kak obpasyerca 3apofpill ceme-
HU.

BCNOMHMWTE:

@ Kakon BHewHWNn obnuk mMmeloT
pasHble LUBETKW?

| @ Kakue uBeTkM MMeloT pacTeHus,
onbinaemMble HaceKoMbIMA?

5.41. Cxema onvLieHus:
a) camoonviieHue;
i 0) neperxpécmmoe onviieHue

5.42. «ITuenunvlit» usemor
HanepemaHKu
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ONbIJIEHME

B pe3ynbrate useTeHns obpasyiotca nnogpbl. OaHako nino-
Ibl He CMOryT 3aBfi3aTbCA, eC/N He NPOU3ONAET OnblieHMe.

ITepeHOC NBLIBIOBI ¢ OBLIBHUKOB THIYMHOK
Ha PBLIbIE IMEeCTUKA HA3LIBAIOT ONMbLIeHHeM. Helu mbLIb-
Ila IoIlafaeT HAa PBIIbIE HECTHKA TOro e I[BeTKa, TO
MPOUCXOAUT camoombliaenne. OHO uyacTo BeTpedaercs y
KYJBTYPHBIX pacTeHWH (ImieHuna, ropox, ¢acons). Ca-
MOOIIBLJIEHME MOIKET IMIPOUCXOAHUTHL N0 I[BEeTEHHUs, €MIé B
OyroHax. Eciu meLIbIla ¢ TBIYMHOK OJHOIO IIBETKAa Ilepe-
HOCHTCA HA PBLIBIE IIEeCTHKA JPYroro, To 3TO mepeKpéct-
HOe ombLIeHue. B mpHupome OoHO WMeeT OTPOMHOE 3HAUe-
Hue. IIeIIbIa OJHOIO IBETKA MOJKET IEepPeHOCHTHCA Ha
PBLIBIIE IEeCTUKAa APYroro BETPOM ¥ BOJOM, HO IJIaBHBLIE
OUBLIUTENH PACTEHHI — MKHBOTHBIE. [lJIs MOJyUYeHUs HO-
BBIX COPTOB U IOBBIIIEHHUSA YPOKANHOCTH CYIIECTBYIOIIHUX
JeJIOBEK HCIOJIB3YET HCKYCCTBEHHOE NepPeKpECTHOe OIbI-
JeHHe.

OIbINEHUE PACTEHWUA HACEKOMbIMW IIBeTKH TpHUBIEKAa-

IOT HACEKOMBIX APKOHM OKPACKOW W THINEeH — IIBLIBIOU
u HekTapoMm. Hexkrap — clnagKuii COK, KOTOPBIH BBIJEISA-
IOT 0CODBIe YKEeJNEe3KW — HEeKTapPHUKH.

(\ ITs1Ib1a OYEHBb EeHHBIH IMUIIEeBOH TPOIYKT.
\) Boanbmioe konmyecTBo OEeJIKOB, JKHPOB, ca-

=+ XapoB M BHUTAMMHOB JeJIaeT e¢ IPHBIEKA-
TeJIbHOM JJIA MHOTMX HacekoMmbIX. [loemas Oosbimoe Ko-
JIMYECTBO NbLIBILI, HACEKOMBIE HE HAHOCAT PACTEHUAM
3aMEeTHOTO BpeJia, TAK KaK NBLIBIEI ITPOU3BOAHUTCA TO-
pasago Oonblie, yeM Tpebyerca ans onbLieHus. Hampu-
Mep, IBeTOK fA0JIoHH comep:KuT oKoo 100 TeicAY NBLIbL-
IIeBBIX 3€peH, a AJA OIBLIeHHs uX Tpedyercsi OKOJIO
JecAaTKAa.

Muorme pacTeHHsA ONBLIAIOT nmuélibl. UX poroBoil am-
napat (cocymas TpybKa ¢ sS3pI9YKOM), IIEeTHHKH Ha TeJe,
IETOYKH U KOP3WHOUKM Ha HOMKKAX CHEeIHaJbHO IPH-
crocobieHsl s cOopa U IMepeHeCeHUs IIBLIBILI U HeKTAa-
pa. llBeTku, onblIgeMble NUYEJIaMHU, HMMEIOT KPYIHYIO
JIMIIKYIO TNBUIBIY W APKO OKpAIIeHHBbIA BeHYHK. Y «IIye-
JIMHBIX» IBETKOB €CTh CBOEr0 pojia IIocaJ0uYHasA ILJIOIIaf-
Ka, a HEKTAPHUKM IOIPY’KeHbl B IJIy0b IIBETKAa M HAXO0-
OATCA Y OCHOBAHUS BEHUYMKA. 3JeCh OHU HEHOCAraeMbl
JUIST TPBIBYINEro anmnapaTta KYKOB, HO IPH 3TOM JOCTYII-
HbI [IJIA IUY€JI, IIMeJeldl U APYIr'ux HACeKOMBIX.
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Bonpmiyio poss B ONBUIEHWM OBETOB HrpamT 6abou-
ku. OHE mpUIeTalT K IBeTKY 3a HeKkrapom. lIninsma c
OBLIBPHUKOB INPHJIMIIAET K TeJbIy HACeKOMOI'O M Iomaja-
eT B JIpyrue nBeTKu. ¥ 0abodyek Xopoino pasBuUTO 000OHS-
Hue. BoT modyemy IBeTKH, OIbLIsieMble MMM, OOBIYHO
oYeHb AymucThie. MHOrme pacreHuMsi IBETYT B KOHIE Jie-
Ta, Korma 6aboyek 0coGeHHO MHOTO.

¥ xykoB obOHsAHHE PasBUTO Jyuille 3peHus. OnbLise-
Mble MMH I[BETKHW dacTo Oenble, He APKHE, HO 0bA3aTenb-
HO C CHJIBHBIM (PPYKTOBBIM MM NPAHBIM 3anaxom. I[Ber-
KH, OIblLIdeMble MyXaMH, HMeT 3anax nmajgajiH.

B momckax
HeKTapa IBeTKH IIOCEeINalOT NTHUIGI: KOJHUOpH, HEKTapHHU-
1[bI, I[BETOUHHUIILI, MONyran. ¥ OTun ciaboe o00OHAHUE, HO
XOpOIIO Pas3BHTO 3peHHe. BoT moueMy IIBETKH, KOTODPBIE
OHHU ONIBLIAIOT, ApKHe (00BIYHO KpacHBIE), KPYIHBIE WA
cobpaHBI B COIBETHsSI, HO CO cJaldbIM 3amaxom.

\\(\ HexoToprle pacTeHHs HMeIOT IIpHCIOCOO-
L\ /) neHEs K O0COGBIM BHAAM ONBIIHTEJEI:

= MeJKHM TIpBI3yHaM, JEeTY4HM MBIIIaM,
omoccymMaM W Jajke yauTKaMm. JleTyuue MBIIIH, THTA-
IOUIHecH HA IBETKAX, UMEIOT BBITAHYTYIO MOPAOYKY H
AJHHHBIN, NaJIeKO0 BEICOBBIBAIOINHUIICA A3BIK. llBeTKH,
OonblLIAeMble JeTYYHMMH MBIIIAMH, KPYIHBIE, C 3ama-
XOM, HespKHe, PAacKpBIBAIOTCA IIOCJIe 3aKaTa COJIHIIA.
9TO CBA3aHO C TeM, 4UTO JIeTYYHe MEIIIH NHTAIOTCH
TOJIBKO HOYBIO B OTBICKHBAIOT I[BETKH, MOJB3YACH 000-
HAHUEM.

"bHHHKa oneiNgeTca ToONbKO wWwme-
NAMK. BQDXHHE nenectkn NbHAHKK
06pa3yioT kak Bkl BepxHioio ryby,
a HUMXHMe — HuxHiow. Korpa
WMenb CagMTcs Ha TakoW LBEeToK,
HWXKHAA ry6a nog ero TAXeCTbio
ONycKaeTcsi, OTKPbIBas  y3KYyio

wenb, KyAa M BNON3aeT Haceko-
moe. Moka wmens gobupaetca oo
HeKTapa, OH OCTaBNseT Ha Pbinblie
necTuka Mbifblly, NPUHECEHHYIO C
OPYTMX LIBETKOB JIbHAHKMU.

C nOMOIIBIO BETPa OIbI-
JAITCA MHOrHe aepeBbs (Ay0, Tomosab, Oepésa) U TpaBhl
(ocoka, KpanmBa, meipeii). VIX nBeTKH HeB3paudHbIe, MeJ-
KHe, dacTo coOpaHHBIe B couBeTus, cnabo OKpanieHHbIe
u Ges apomarta. OKoJonBeT-
HUK YV BeTPOOIBLISAEeMbIX
pacTeHHii B BHAe UYeIIyeK,
niaéHouyex aubo coBceM OT-
CYTCTBYET, a NbLLIbIAa OYEHb
MeNlKas, JEérkKkas M cyxas.
Ona ofpasyercsas B Orpom-
HBIX KOJIHYECTBAX M JIeTKO
IIEPEHOCHUTCHA II0 BO3AYXY.
IlepeBbsa, ONBIIAEMEIE
BETPOM, IBETYT WM A0 pac-
IyCKaHUA JHUCTHEeB (01bXxa),
HUIH OJAHOBPEMEHHO C HX
pacnyckaHueMm (ocuHa).

5.43. Coysemue Oepéavi

BONPOCHI U 3AAAHMA:
© Y10 Takoe oneineHme?

@ Yem oTAMYalOTCA LBETKWU BEeTpo-
OnbIAAEMbIX pacTeHWMn OT Haceko-
MOOMNbINAEMbIX?

@ lMpusegute npumepbl pacTeHuiA,
OnbiNAemMblX pasHbiMA cnocobamu.




Bbl V3HAETE:

@ Kak uBetok npespaliaetca B
nnog.

@ W3 yero cocrout cems.
@ Kakue BbiBaioT nnogbl.

@ Kakoe crpoeHWe Mmeer 3aBA3b?
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ONnMNOAOTBOPEHME
Y LBETKOBbIX PACTEHUMN.
CEMEHA M NNoAabl

Mocne onbinerms nponcxogut onnogotsopere — npo-
LlecC, B pe3ynibTaTe KOTOPOro LBETOK MpeBpallaeTcs B
nnoA. lMnodbl, Kak v UBETKM, O4eHb pPa3HOOOpa3HbI.

BCNOMHMTE:

onnoaoTBOPEHUE
& Y10 Takoe onbineHve M Kak OHO
npovcxoauT?

H]:IJIBU.eBOE 3€pHO, IIOonaB Ha pPbLIbL-

e IMecTUKa, MpopacTaeT BHM3 TOHKOM Tpybroit. Tpybka
IPOXOAUT IO CTOJOMKY IIECTHKa M Yepe3 IBLIBIEBXO0M
NPOHUKAET B CEMA3a4YaTOK, B €ro 3apOJAbIIIEeBbI MEIIOK.

5.44. Jleoiinoe onnodomeoperue
u o6pa306auue CeMeHU

M B neuibneBoil TpyOKe MMeIOTCA JBa cIep-
{ J musa. Korpma oHa npoHHMKaeT BHYTPHL 3apo-

ABIIIIEBOTO MeIlKa, OJHMH H3 CIepMHEeB

MECTUK

[binblUesoe 3HOoCNepM
3epHO

Peinbue 3apoablLu «
[binbueBas
TpyOka

AruekneTtka

LleHTpanbHas
KneTka

N CnepmMuum
CEMA3AHATOK

CJIIMBaeTCHd C ANWNEKJIEeTKOHN — MOPOHC-
XOAHUT OILIOAOTBOpeHHe. B pesynbra-
Te obOpasyerca asurora. W3 3UroTH
pa3BUBaeTCs MHOTOKJIETOUHBIH 3apo-
aeimi. JIpyroil cumepMuii ciamuBaeTcd C
IeHTPaJbHOM KJIETKOM, KoTopad MHO-
rOKpaTHO AeNHuTcA U 06pasyeT BOKPYT
3apOoJBIIIa 3alacarmlilyio TKaHb, fora-
TYH THTATEJIBHBIMHA BEIIECTBAMH, —
sanocuepm. IlokpoBbl cemsazayaTKa
paspacTralTcsa U IIPeBpallaiTca B ce-
MEHHYIO KOMKYPY. 3apojbIII ¢ 3araca-
onieif TKAHbIO U KOXKYPOH COCTaBJIA-
eT ceMs.

L |

5.45. Cmpoenue ceman: a) nuienuuvt;, 6) pacoau

Mokposbl
SHpocnepMm
3apoabii

Cemaponu

Ilpomecc, nmpu KOTOPOM JABa cCIep-
MUSA CIHBAIOTCA € JABYMSA pPas3HBIMH
KJEeTKaMW, HAa3bIBAIOT JABOMHBIM OILJIO-
moreopeauemM. OHO XapaKTepHO TOJBKO
IJs IBETKOBBIX PAaCTeHHIA.

Cemsa — KaagoBas
pacTeHusas. B HEM comep:KHUTCHA 3apo-
ABINI OyayImero pacTeHus W 3amac Iu-
TaTeJbHBIX BeilecTB. KoxKypa cemeHu
3alllAIAeT 3apOALIII OT HeGIaronmpuAaT-
HBIX BOBJEMCTBHH. 3amac IUATATEeNbHBIX
BEIEeCTB B CEMEHAX IIIeHUIbl HAXOJUT-
cd B 9HAocHepMe, a B cemeHax (hacoam

B ropoxa — B CeMAZOJAX. ¥ IBETKO-
BBIX DacTeHUil ceMeHa 00pasyioT- i

ﬁ“! -
cA BHYTPH ILIOZA. 4
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LRGN VY GonbmivHCTBA HBETKOBBIX pacTeHUil 1oz qop-
MUDPYeTCs M3 3aBA3U IECTHKAa B pe3yJibTare ONLIJIEHHS M
omnomoTrBopenusa. Hepenko B obpazoBaHUM ILIOfA yYaCT-
BYIOT M JAPYr'He YacTH IBeTKAa: IBETOJIOXKe — Y 3eMJIAHH-
KM ¥ IIHIIOBHHUKA, IIBETOJIOXKEe M 3aBA3b — ¥ A0JI0HHA.
IInoxer oueHb pasHoOOpasHbl. PasjnnuaoT oxgHOCe-
MAHHBIE ¥ MHOrOCEMAHHBIE ILIOALI. UHCIO ceMsiH 3aBH-
CUT OT YHCJIa CeMA3aYaTKOB BHYTDHM 3aBs3u. Bciu B 3aBd-
31 OJHUH CEeMA3a4aTOK, TO B ILIoge OyaeT OIHO ceMsd
(mmenuIa, DOACONHEYHUK). Y apOysa, ropoxa, oryp- g9
Ia B ILJIOZAX MHOTO CeMsH. v
W3 crenku 3aBsas3m o0pasyeTcs CTeHKa MJIoja — OKOo-
aoryogHUK. Ecau OKOJNONJIOAHUK COUYHBIH, TO IIJIOMALI
HaA3bIBAKT COYHBIMH (HOMPI“
I0p, CJIHUBA, [EepPCHK), €CJH
CyXO# — cyXHMH (Mak, Kai-
TaH, KYKypy3a, ropox).
Ilnogsr mMewT pasHBIE
HaspaHusa. KoCTAHKONA HAa3bBI-
BAIOT COYHBIH OJHOCEMSH-
HBIH ILJIOJ, ATONOW — cCOY-
HBIM MHOTOCEeMSAHHBIHA ILJIOH.
K CYXHM OJHOCEMAHHBIM
ILJoJaM OTHOCHAT Opex, ce-
MAHKY ¥ 3epHOBKY (opex
uMeeT JIePeBAHUCTHIH OKO-
JIOMJIONHUK, YV 3€PHOBKH OH
IJIEHYATHIA, & Y CEeMAHKH —
koxkucteiin). Cyxmue mMHOroce-
MsHHBIE ILTOABI — 3TO KOPO-
bouka (MakK), cTpy4ox (Kamyc-
ra), 606 (ropox). ¥ crpyuka
MEKY CTBOPDKAMHU eCTh [epe-
ropojika, Ha KOTOpPOH pacro-
JarapTcs ceMeHa, a y 006a
IIEPETOPOAKH HET.

5.46. Ilroder kKaxkao
5.47. Tunwt naodos

nnogbl PACTEHUIA

COYHbIE

nnoabl

OgHOCEMAHHBIE MuoroceMsHHEBIE BOMNMPOCDHI:

opex, CeMsHKAa, 3ePHOBKAa 0006, cTpyuox, Kopobouka @ Kak obpasyiotcs cemeHa u nno-
Obi?
COYHBIE 5
: @ lNoyemMy y LIBETKOBbIX pacTeHui
OpHOCEMAHHEIE MuoroceMaHHBIE ONNOAOTBOPEHUE HasbiBalOT [BON-
HbiM? Kakoe OHO UMEeeT 3HayeHue?
KOCTAHKA Aroja “

@ W3 kakux Hacten coctouTt cema?

@ B uém nposienseTcs pasHoobpa-

Hespenple miaoasl oOBIYHO 3€JIEHBIE, HO II0 Mepe Co-
3ue nnogos?

3peBaHWs Y MHOTHX PACTEHHI OHH HpHoOpeTarT SPKVIO
OKPAackKy.

http://vk.com/school_ipad



Bbl Y3HAETE:

@ Kakue cnocobsl pasmHOXeHus
BCTPEYAIOTCA Y XKMBOTHbIX.

@ Yem HapyxHoe onnoaoTBOpeHue
OTAN4AEeTCA OT BHYTPEHHEro.

@ Kakux XWMBOTHbIX OTHOCAT K -
ueknagywmm, a Kakmx — K XMWBO-
poAsLUM.

BCNOMHMTE:

@ Yem Oecrnonoe pasmMHOXeHMe
OTNIM4ARTCA OT MOJIOBOrO PasMHO-
XKeHua?

@ Kak HasblBaloT Mpouecc CnusaHus
MYXKCKUX W KEHCKUX ramer?

5.48. Becnonoe pazmHo}ceHUe
2udpul

5.49. Ilonoeoe paszmHoONceHUe
2udpbL: @) HUBOMHOE
€ MYMCKUMU zamMemami;

0) acusommoe

C WEeHCKUMU 2amMemamu
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PA3SMHOXXEHME
MHOrNOKJIETOUHbDbIX
HMNBOTHDbIX

HKusothbie, kak u pacTeHus, pPa3mMHOXalTCs Becnonbim
M NonoBbiM crnocobamu. OCOBEeHHOCTU PasMHOXEHWS
MHOIOKNETOYHbIX XWBOTHbIX BO MHOIOM OfpegeneHsb
yCIOBUAMIN UX 0BUTaHKA.

BECMNOJIOE PASMHOXXEHWE Becnonoe pasMHOMKeHHE Xa-

pakTepHO Iys DoJjiee HU3KOOPTaHM30BAHHBIX YKHMBOTHBIX,
HanpuMep ruipbl. Jlerom mpu 6JaronpUATHBEIX YCIOBHIX
OHa pasMHOXKaercsa nouxkosanumem. Ha Tese rupper obpa-
3yeTcs BBIIAYUBAHWE CTEHKH Teja — II09Ka, KoTopas
pactér, GopMHUPYA HA BEepIIHHE POT W 3aYaTKH OIyIIaJerl.
ITouxka y ocHOBaHMA OTIIHYPOBHIBAETCH, HajaeT Ha AHO U
HEePexXOIAT K CAMOCTOATENIbHOM Ku3HU. MHOrma mouykoBa-
HUe UJET TaK SHEePruyYyHO, UYTO eIlé 0 OTPhIBAHUS IEePBOM
IOYKH HA TUApe ychoeBaroT obpasoBaTbeda 2—3 Apyrue.

HekoTopble XMBOTHBIC, B TOM
qucie W THApa, Nepel HACTYILUIEHHMEM XOJOIOB pazMHOKa-
IOTCA TOJOBBIM IyTéM. Haumnaercsa aTOT mporecc ¢ obpa-
30BaHUSA IIOJIOBBIX KJIETOK — ramer. MysKcKue IIOJIOBBIE
KJIETKH KUBOTHBIX — CIIEPMATO30MABI. B OoT/IMUMe OT crep-
MKHEB PAaCTeHWil OHM NOABMKHBI. CrepMarozouabl (opMu-
PVIOTCA B MYJKCKHX IIOJIOBBIX JKeJie3aX — CeMeHHHMKax.
HleHCcKHe TIOJOBBIE KJIETKH — SAWIEKJeTKH HeIIOJBHIKHBI,
uMeroT OOJIBIIION 3amac muTareNbHBIX BemlecTB. OHuM 00pa-
3YIOTCA ¥ CAMOK B JKEHCKHX IIOJIOBBLIX Kejle3axX — AUYHU-
kKax. IIpy mosI0BOM PasMHOMKEHWH TNPOUCXOAUT CIUSHUE
IBYX TIOJIOBBIX KJIETOK — ANMEKJETKH W CIepMaTo30Hga —
omnoporBoperne. M3 obpasoBaBIieiica mocje OILIOAOTBOpe-
HUSA KJETKW — B3HroThl ()OpMUPYeTCA HOBBIM OpPraHmsM,
COYETAIONIHN NPUIHAKHK 000HMX POJAHUTEJIEH.

ITpeuMyIecTBO IOJOBOrO Pas3MHOMKEHUHA
L\ ) nepez, 6eCIONBIM COCTOMT B TOM, YTO IIO-

~+" TOMKH IIOXOKM Ha DOJHUTENEd U B TO Ke
BpeMsA HEe3HAYUTEJbHO OTJHYAITCH OT HUX M APYT OT
apyra. Passoo6pasue Hac/HeACTBEHHBIX IIPDH3HAKOB
NO3BOJIAET OPraHM3MaM OJHOrO BHJAA JIyUIlle IPHCIIO-
co0UTCA K MEeHAKIIUMCH YCJIOBHUAM Cpebl OOHUTAHUA.

¥ GOJBLIMHCTBA PbI0 U 3€eMHOBOAHBIX (JIATYIIKH, a0k,
TPUTOHBI) AWNEKJIETKH OIIOJOTBOPAIOTCA CHEPMATO30MIa~
MU B OKpy’Kalolled MxX BoaHOU cpeme. Takoe ormiomorBope-
HHe HasblBaeTcsa HapyHbBIM. Eciou omnnomoTBopeHHE KJeT-
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KH IPOMCXOAUT BHYTPH Tejla CaMKM, OHO Ha3bIBaeTCd BHYT-
peraum. BHyTpeHHee OIJIOLOTBOPEHHE XapaKTEepHO AJA Ha-
CEKOMBIX, MPECMBIKAIONIUXCS, NTHUIL, MISKOMHUTAIINX.

5.50. Pazmnodcenue aseyulku

Passurne HOBOTO opra-
HH3Ma XHBOTHOI'O MOMKET IMPOMCXOAUTH BO BHEIIHEH cpeme
MJIM BHYTPH opraHuama marepu. MHOrue >XUBOTHEIE OT-
KJIaABLIBAIOT ANWIA B TEX MECTax, I/ie HMeITCsH YCIOBUSA AJIA
ux passutusa. Hacekomeie — TaM, e €CTh ITHINA JJA BbI-
XOAAIIEH U3 AWIa JUYUHKHA (Ha JIUCThAX, B OyTOHAX IIBET-
KOB, PAAOM C 3aBaA3aBIIuMuca ruogamu). IIpecmbikaroniu-
ecsi OOBIYHO MOMEIIAIOT KJAAKy B IIeCOK, IOYBY WJIH
THAIOIMHEe JgucThia. Llog melicTBUEeM TeMmepaTypbl OKpy:Ka-
IOIIel cpefbl UM B PE3YyJIbTATe BBIJIEJIEHUSA TEILTa THUIO-
IIUMH PaCTHUTEJbHBIMHA OCTATKAMH B AWIAX Pa3BUBAKOTCH
sapoabimu. fulepuiisl, uyepenaxu, KPOKOJHWJIBI, IITUIILI
OTKJIAABIBAIOT OILIOJOTBOPEHHEIEC AIlA ¢ DOJBIINM 3aIIacoM
OUTATENBHEIX BerlecTB. fiina Amepun W 3Med HOKPBITHI
CHADPYIKHU KOMKHCTOH 000JI0YKOM, a Ailla KPOKOLWJIOB, 4e-
pelax W OTHI[ UMEIOT HM3BECTKOBYIO CKopiaymy. Beex D
9THX XHWBOTHBIX HA3BIBAIOT AWIEKJIANYIIAMH. 4

BonblMHCTBO MASKONUTAIOWMX —
xumBopoaswme. OQHaKo HeKoTopble
NPUMUTUBHbLIE MAEKOMUTaIoLWME, K
KOTOPbIM OTHOCSAT aBCTPANWMCKUX
YTKOHOCa W exuaHy, OTKNafabiBaioT
Anua. YTKOHOC WX HacuxuBaeT, a
exMaHa BbIHALLMBAET B KOXWUCTOW
cyMke Ha Bpioxe. AhUa 3TUX Xu-
BOTHLIX KPYMHble W COQEpXaT 3Ha-
YUTENBHOE KOMWYeCTBO MUTaTeNb-
HOMO XenTka.

\

[naueHTa

MynosuHa |

MiekonmuTAOIIUM CBOHMCTBEHHO JKHBOPOMK-
) neHme. 3apoAbIIl pasBUBaeTcia B 0COOOM

opraHe caMKH — wMaTkKe. Takoe pasBUTHe
HAas3bIBAETCH BHYTPHUYTPOOHBIM. 3apoJbIll XOPOIIO 3a-
IUINEH OT HEDJIAronpuATHBIX BO3AEHCTBUI cpeabl. ITO

3apofbil
CreHku
MaTKu

ofecrieunBaeT MJIEKONMTAIOIIMM BBICOKYIO BBIKUBae-
MoCTh moToMcTBa. Ha cBeT mosiBiAlOTCA BIoJHE cdop-
MHPOBABIINECHA IEeTEHBIIIN.

5.51. Maexonumarwouiue ¢ 0eméHbLLLAMU

|

BOMNMPOCDHI:

@ ne obpasyioTcs MyXCKUe W KeH-
CKWe MNosioBble KNeTku?

@ VY Kakux >KMBOTHBLIX BCTpeYaeTcs
Hapy>XHOe OmnJIofoTBOpeHue?

@ Yem BHyTpeHHee ornofgoTsope-
HWe OTNNYaeTCa OT HapyXHOoro?

Q@ Kak npoucxogut BHYTpUYyTPOG-
HOe passutue?




Bbl Y3HAETE:
@ Kak npopacraer cems.

@ Kakue nepuopsl pasBUTMAS NpPo-
XOOUT pacTeHue.

BCNOMHMTE:

@ Kakoe ctpoeHvie umeiot nober u
LBETOK?

Crebenek

[Mo4e4ka
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MHANMBMAVAJIDHOE _
PA3SBMTME PACTEHMM

Jlio60i1 OpraHmM3M MPOXOAUT 3Tanbl UHAMBUAYANbHOIO
pa3BuTUa. B 3TO Bpems OH pacTéTr, pa3BuBaeTCs, CTapeer.
BONbWWHCTBO pacTeHUn BeayT MNpUKpenséHHbin obpas
XU3HW. T1O3TOMY WX UHAMBUAYANbHOE Pa3BUTUE CUALHO
3aBUCUT OT YCNOBMIM cpeabl 0butaHus.

HAYANO MHAWBUAYANBHOIO PA3BUTUA ERELGIR(Yi(e):Ehdshi

Hble BO3PACTHBIE M3MEHEHUs OPraHM3Ma HA3bIBAIOT MH/IH-
BHAYAJbHBIM padBuTHeM. [lepuros MHAMBUAYAJIBLHOTO pas-
BUTHA OT 00pas3oBaHUA 3UTOTHI A0 (DOPMUPOBAHUSA CEMEHHU
Ha3BIBAIOT 3aPOAbIIIEBHIM.

Kopeluok

Cemsagonm
(3apopablileBble NUCTLA)

5.52. IIpopacmanue ¢acoau (a)

u zopoxa (0)

3apoasilll — 3TO 3aYaTOK HOBOTO pacre-
Husa. OH HAXOAUTCA B CEMEHM M COCTOMUT B
OCHOBHOM u3 oOpasoBarenbHOU TKaHU. [ln-
TaHHe 3apojbliia obecrieyrBaeT HHAOCIEPM HJIH CEeMSJI0-
gu. CemenHas KOKYypa 3allyIlaeT ero OT BHICBIXAHUA U
HeOJIaronpuATHBIX BO3/JAeHCTBUN BHEIIHEH cpeibl. 3apo-
OBl o6JafaeT TeEMHU jKe BEereTaTUBHBIMHA OpraHaMu, 4TO
u BapocJoe pacreHue. OH uMeeT OHY (B CeMeHH IIIIIe-
HUIIbI) uau aBe (B ceMeHHU (pacojii) ceMAN0JH, 3apOjibl-
IIEeBBLIH KOPEIIOK, 3apOJABIIIEeBLIN cTebeIéK U IOUeUKY C
3apoABINIEBEIMH JIMCTOYKaMM.

@ PA3BWUTUE NMOCJIE OBPA30BAHNA CEMEHW

ITocie 3apoABIIIEBOTO IEpHOJa HAaYWHAETCH
ImpopacTaHHe CeMeHM — HaCTyIaeT HepHO
IOHOCTH.

MHoro Hejenab, MECAIEB W AaKe JIET ce-
Ms MOXKeT npeObIBaTh B IOKoe. TOJIBKO B
0COOBIX YCIOBHUAX, NPU HAJIWAYUM BJAaru,
Tellyla ¥ BO3AVXa, OHO OXHBaeT M Tporaercsa
B poct. Ilpopacrasa, cema IorjomniaeT BOAY.
3amacHble NUTATE/JbHbIE BEIecTBa PACTBO-
pAIOTCA B HEM W PacXoAylOTcA Ha IHUTAHHUE
sapopbinia. Kierku obpaszoBaTe/IbHON TKAHA
IeNATCs, ¥ CeMeHHas KOXKypa paspbIBaeTcHd.
IlepBBIM W3 CeMEHM BEBEIXOAWAT 3apPOABIIIEBHII
Koperok. OH YKDEIIsieT MOJIOLOe pPACTeHHE
B IIOYBEe W HAYMHAET BCACHLIBATH BOAY M MH-
HepaJIbHbIe BEIIeCTBa. S3ATEeM BBITATHBAETCH
crebesléK ¥ BBHIHOCHT Ha IIOBEPXHOCTH 3€M-
JIM CeMANO0JU W IMoYeuKy. Brelmemmwue ce-
MAAOJHA Yepe3 KaKOoe-TO BpeMs CMOPIIHWBA-
IOTCA ¥ OmazaimT. Y HEKOTOPHIX pacTeHHit
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(HanpuMep, y ropoxa) ceMsAJ0JHU OCTalTcA B nouse. VM3 za-
POJBIIIEBOI MOYEYKM pasBHUBaeTcsa moder.

B xope manbpHeinIero pasBUTHUA YBEJIHMUYUBAIOTCA pas-
Mepbl pacTeHusA, (POPMUPYIOTCA TKAHWU WU BereTaTUBHBIE
OpraHbl, 3aKJIAJALIBAIOTCS OpPraHbl pasMHOKeHUs. [lepeBbs
B nepeeie 5—10 jer pacTyT OUYeHb MeJJEHHO. 3aTeM KOp-
HeBas CHCTeMa pa3BHUBaeTcsdA, AepeBO HabupaeT CHIY, Ka-
aerid ropx moberu mpupacraoT Ha 30—50 canTHMeTpOB.

C mepBOro nBeTeHUd HAUYMHAETCSH MEePHOJ 3PETOCTH.
IIpoucxoauT yCcHUIEHHBIA POCT IBETOYHBIX HOYeK, (hopMu-
pVvIOTCHA IBeTKH, 00pasyloTcs IJIOABI U ceMeHa. Y MHOTIO-
JIETHUX PACTEHHIl 9TO caMbIif JOJIHH IIePHOJ >KH3HU.

5.53. Hu3HeHHbLL
UUKJL UBemK0o8020
pacmenus

Ilocnegunii mepwoj HHAMBHAYAJIBLHOIO Da3BUTHA —
nepuoyn crapocru. OH XapakTepusyeTrcs NpeKpalleHueM
IJIOIOHOINEHUA M HACTYIIJIEHHEeM eCTeCTBEHHOW CMepTH.
OnHONeTHME W JABYJETHHE pacTeHHs NormbaioT mocJe
eIMHCTBEHHOIO IBETEHUA ¥ TJIOZOHOIIEHUd.

ITpomoMmKUTEIEHOCTE HHANBHIYAJILHOTO Pas-
BUTHA Y PACTEHMI PAsIWYHA: OT OJHOIO I'O-
na (YyKpom, ropox) A0 ABYX JieT (MOPKOBB,
CBEKJIA) M [0 JAECATKOB JieT (MHOTrOJIeTHWE TPaBbI, KyC-
rTapEuKu). MHOTHe [gepeBbsi KHUBYT HECKOJBKO COTEH
ner. Cample JOJNTOBEYHBIE M3 PACTEHWII HAa TEePPUTOPHU
Poccun — ay6 (mo 1000 ser) m xamran (xo 2000 mner).

http://vk.com/school_ipad
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MOH BHOJIO'HYECKHE
HCCIAETOBAHHA

Jokaxxute, 4yTo Ans npopacra-
HWUA CeMfAH Hy)KHhI Bnara wmn
BO34yX.

«MOMOLLHWK»

J Bosbmute TpM CTakaHa W no-
noxwute Ha AHo kaxpgoro 10-15
CeMsAH ropoxa.

& OOmH cTakaH ocTaBbTe CyxuM,
B Apyrov pobasbre Bogbl, YTODLI
OHa TOMbKO CMadvBana cemeHa,
B TpeTbeM CemMeHa TMONHOCTkIo
3anenTe BOLOW.

(U lMocTtaBbTe cTakaHel B TEnnoe
MECTO Ha 3—4 gHs.

J OBbACHWTE MNOnyYeHHble pe-
3yNbTaThl.

Tonbko
Boda

Bona u
BO3yX

CemeHa CemeHa CemeHa
OCTanucb  Npopociv  Habyxnw
Bes
U3MEHEHWIA

BOMNPOCHI U 3A[AHMA:

@ CpaBHwWTe CTpoeHWe 3apopfbilen
nuweHuUbl U daconu.

@ Kakue ycnosus Heobxooumsl ans
npopacraHna CemaH?

© Kak npoucxoaut npopacraHue
ceMaH daconn u ropoxa?

@ Kakue nepuogbl
>KU3HEHHOM UMKIe pacTeHunn?

BblOENAT B

@ Yem xapakrepusyercs nepuop
HaCTyMNeHna 3penoctn y pacteruin?




Bbl Y3HAETE:

@ O nepwogax WHOWUBUAOYaNLHOrO
Pa3sBUTUA >KUBOTHbIX.

@ Yem npsamoe paseuTHe OTAUYAET-
Ci OT HEenpsiMoro.

@ O aktopax, BAMAIOWMX Ha Npo-
[AOIKUTENBHOCT KU3HU KUBOTHbIX.

BCNOMHMTE:

@ Kak BbIrNAAAT NUHMHKKA 1 KYKOS-
KW Hacekombix?

@ Yem otnmyaeTcs ronoeactuk oOT
B3POCIION NATYLIKW?

5.54. Pazsumue aiiuya
Janyemuuka

) j
S -

3urota . [pobnerve

Hacekomble nopéHku umMelor oueHb
HEOBBIYHBIN KM3HEHHbIM LMKN. WX
NUYUHOYHaAA CTagua AnuTCs Ao 3
net, Torga Kak B3pocsioe Haceko-
MO€e XumBeT 2-5 paHew. B3pocnas
NofeHKa MMeeT [ABe Mapbl cetya-
ThIX HEXHbIX KPbIbILLEK, TPYU XBOC-
TOBbIE HWUTWU WM HepasBuTLIn PoTO-
Bol annapatr. OHa He MoxeT
nuTaTecst U norubaet nocne onno-
LOTBOPEHUs 1 oTKNnagku awnu. Ju-
YUHKa XMBET B BOLE, akTUBHO M-
TaeTca W HECKONbKO pas NMHSAET.

NTnamHKm Beixon
B3pocsion

ocobu

http://vk.com/school_ipad
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NMHANBMAVAJIbDHOE
PAZBUTME XXUBOTHDIX

y KUBOTHbBIX, PasMHOXaloWWMXCA NooBbIM rlyTéM, nHOn-
BuAyanbHOe pd3Buthe Ha4dMHaeTcd C onnoaoTBopeHua W
BKJTIOYaeT HeCKONbKO nepuonos.

IlepBBil PO PaA3sBUTUSA — 3a-
ponsinersiii. OH HAYMHAETCA C OJHOM KJETKH — 3UTOTHIL.
3urora geaurcd Ha 2, 4, 8 W Ooabllle KJETOK, HO BHOBDL
of0pasoBaBiIyecs KJIETKH He PacTyT.

Taxoii mpoiecc Ha3BIBAIOT APOO-
JIEHHEeM.

MHOrOKNEeTOUHbIV 3apOblLL

Poct 1 passutue

\

3apofbliia

B pesysbrare o0pasyercsi MHOTOKJIETOYHBIN 3apOZbIII,
U3 KJIETOK KOTOPOrO B HajibHeinieM (hOPMUPYIOTCS TKAHH
¥ OpraHbl HOBOTO XHMBOTHOTO. IIpomomxmurenbHOCTL 3apo-
JBIIIIEBOTO Tepuojia pasHas. ¥ KYKYIIKH, HAIPUMED, OH
anutcsi Bcero 12 cyrok, y ciaonuxu — 1o 660 cyTok.

ITocaie BBI-
JYIUIEHUA W3 ANNA WIH POXKACHUS Y JKHUBOTHBIX HAYWHAET-
cdA mocje3apoabinieBoe passuTHe. Ero mepBbId atam —
nepuoys (hOPMHPOBAaHUS MU pOCTa OpraHuama. PasBuTue Ku-
BOTHBIX B 9TOT NEPHOJ MOXKET HATH Io-padHomy. Eciu mo-
TOMCTBO [OXO)K€ Ha pPOAHUTEesIel, HO OTJIHYaeTcs OT HHUX
TOJIFKO MEHBIIMMM pasMepaMu, TO 9TO — pa3BUTHE 0e3
npeppaigenusa (mpamoe). OHO XapaKTepHO IJIS HEKOTOPHIX
HACEKOMBIX, pbI0, IIPECMBIKAMIINUXCA, IITHI[ 1 MJICKOINUTAIO-
mux. IIpu TakoM pasBUTHHU OTCYTCTBYET CTaIVA JIMIUHKH.

5.55. Pazsumue 6e3 npespauieHus
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Y Ipyrux KUBOTHBIX PA3BUTHE HAUWMHAETCH CO CTAAHUU
JUYUHKH, OTJIMYaIIIeica oT B3pociablx ocobeii. B atom
caydae HMeeT MeCTO pas3BHTHe ¢ IpeBpalleHHeM
(mHenpamoe). Tak pasBuBawOTCA JArYIIKHA U OOJBIIHHCTBO
HACEKOMBIX. ¥ TOCJeJIHUX BBIAEIAIT PasBUTHE C IIOJ-
HBIM ¥ HEIIOJIHBIM IIpeBpalieHueM.

Ilpu pa3BMTHM € HENOJHBIM
IpeBpalieHueM HaCceKoMoOe IPOXo-
OUT TPH CTAAUM: AWUIO — JIHUYUH-
Ka — B3pocJasi oco0b. Beurynus-
masicsa H3 sAlma JAYHHKA BO
MHOTOM y’Ke MOX03Ka Ha B3POCJBIA
opraauaMm. C HeIOJIHBIM IpeBpa-
nieHeM pas3BUBAaIOTCA capaHua,
KY3HEeUYHWKH, TapaKaHbl, KJOIHI.

ITpu moHOM NMpeBpAlIeHHH PAa3BUTHE HUJIET B YeThIpe
craguu: AWIO — JHYAHKA — KYKOJIKa — B3pociad
ocobb. JImuMHKA OTIaMYaeTcss OT B3POCIOT0 HACEKOMOTO
He TOJIFKO BHEIIHHM CTpoeHHeM U oOpasom xkusHm. OHa
IepexoJauT B COCTOAHME MMOKOSA — CTAHOBUTCH KYKOJIKOM.
N3 KyKOJNKH BBIXOJHUT B3pocjoe Hacexkomoe. Tak
pasBHBAOTCH KYKH, 0a00UYKH, MyXH, OUEILL.

5.56. Pazsumue HAcCeKomozo
€ HENnoNHbLM NPespauLeHueM

Mg’

5

5.57. Pazsumue HACEKOMOZ0
C NOJHbLM npespauieruem

Iocne mepmoaa dop-
MHPOBaAHHA H pOCTa HaACTYyIIaeT IIepHuoj IIOJIOBOH 3peJioc-
TH, KOTJa TIPOHMCXOIHT aKTHBHOE pPasMHOMeHHe X HBOT-
HBIX. 9TOT IIepuog nmpomoJsKaercsa OT HeCKOJBKHX YacoB
A0 HECKOJIBKUX NeCATHOB JIeT. CROPOCTB PasMHOMEHHA HU

YUCJEHHOCTh MPUHOCHMMOIO IIOTOMCTBA TaK)Ke OUeHb pas-

auuHbl. Hanmpumep, peiba-iyHa B TeUueHHe KHU3HHU OTKJIA- BOMPOCDHI:

aeiBaer no0 300 MUITMOHOB MKPHMHOK, a CJIOHMXA POXKAA- @ Yem oTnvuaetca passuTve NTUL

eT IepBoro AeTéHsbima B Bo3pacte 10 jer m 3a BCIO JKH3HDb OT pa3BUTUs NAryLIKWU?

IIPUHOCUT He OoJiee T HeTEHBIIIEH. @ Yem pasnuyaercs pasBuTME Ha-
C saBeplneHHeM IIOJOBOM 3PEIOCTH HAYWHAETCH IMepH- CEeKOMbIX C MNONHBLIM W1 HEeNnonHbIM

on crapocru. OH 3aKaHYHMBaeTcs €CTECTBEHHOM CMEpTHIO. npespatLeHviem?

B sror mepmop yracamoT Bce (DYHKIMUK OpraHus3Ma. © Kakue nepvoab! BbIAeNaioT B WH-
IIpomo/KUTENBHOCTE KU3HU YV FKUBOTHBIX COCTABJIA- AnBUAYanbHOM pPa3sBUTHUK XWBOT-

eT OT HEeCKOJBbKHMX dacoB (MHQys3opuu, améonr) mo 100 u HbIX? B 4éM Mx 0CODEHHOCTI?

nasxke 200 ner (cyxomyTHBIE Ueperaxu).
http://vk.com/school_ipad




Bbl YV3HAETE:

@ Kakue npucnocobneHus K pac-
MPOCTPaHEHUIO MMEIOT rpubbL.

@ Kak pacnpocTpaHsaioTcs pacteHums.
@ Kak paccensiorca XUBOTHbIE,

BCNOMHMTE:
@ Kakue Tunbl NNoAoB Bbl 3HaeTe?
@ Kak nepefBuraloTca XWBOTHbIE?

@ Kak nmpoucxogut Gecnonoe pas-
MHOXeHue rpubos U pacTeHun?

http://vk.com/school_ipad

5.58. Cnopbt 600HbLX 2puboe

ITrodsi-napawwmury:
a) odysanuur; 06) 600ar;
8) crkepda; 2) KOBbLILYL

PACCEJIEHME
N PACNMPOCTPAHEHME
XKMBbIX OPFTAHMU3IMOB

Crocobrocs « pacceneHmio — BaXHOe CBOWCTBO BCeX
opraHuamoB. OHO HeobXoAMMO ANf OCBOEHUS MOTOMKA-
MW HOBbIX TEPPUTOPUIA C BRAronpUATHLIMU AAS XU3HK
YCNOBUAMMU.

Baxrepuu pacnpocrpa-
HeHBI IoBceMecTHO. OHM mOIazalOT B OPraHU3M dYeJIOBe-
Ka M XHUBOTHBIX ¢ OMUIel 1 Bopoii. MHOrHe Ooje3HETBOP-
Hble DaKTepUH IIEePEeHOCATCSA HACEKOMBIMH M I'DBI3YHAMH.

I'pubbl paccensoTcsa ¢ IOMOINEIO cmop. Menkne mnbLie-
BUJHBIE CIIOPHI IMEPeHOCATCH BeTPOM Ha JeCATKH M COTHH
kunomerpoB. Obmnue B BO3[yxe cCHop Takux IpuboB, Kax
MYKOD WJIH NEeHWIIWJLI, CIYKUT HPUYNHON 3alljieCHEeBEHUS
IPOAYKTOB.

Cropbl HEKOTOPBLIX OMHOKJIETOYHBIX BOJAHBIX I'pUOOB
HMeIOT Pas3BeTBJIEHHYIO (popMy, UTO yBeJIMYHBAET UX IHO-
BEPXHOCTh M IIO3BOJIAET JOJITO VIAEPXKHUBATHCA B TOJIIIE
BOJBI, NepeMeliaschk ¢ TeYeHHEeM.

M#uorue MHOIOKJIETOYHbIE TPHUOLI PACIIPOCTPAHSIIOTCH MY-
XaMM, 4YepBAMH U JIMYMHKAMHW, TaK KaK CIOPbLI IPHJIUIIAIOT
K ux reny. CHopsl momazaioT ¥ B OIEpeHHe IITHI], [IepPCThb
3BEPEH M MEePeHOCATCA MMM Ha 0OJbIIMe pPacCTOSHUA.

Bce caZoBoABI 3HAIOT: pac-
YUAIIEeHHBIH YYaCcTOK B3€MJIH HeJoJro OyJeT IycToBaTh,
yepe3 HECKOJBKO AHeH MOABATCH POCTKM U OBICTPO IIO-
KpPOIOT BCH 3€MJIH.

PacreHus BeayT DpHKpEILIEHHBLIN 00pas 'KusHU. B cBs-
31 C 9TUM Y HUX C(HOPMHPOBAIIOCE MHOKECTBO TPHCIOCOD-
JICHWH K pacHpocTpaHeHHIo ciiop u cemsH. [laske ciabbiid
BeTEPOK NEePeHOCHUT CIIOPHI MallOPOTHHUKOB W CeMeHa OpPXH-
Jiell, KOTOpBIE BECAT THICAYHBIE AOJHA MUJIATPAMMA.

Bosee KpymnHbIe ceMeHa, OepPEeHOCHMBbIE
\ \J BETPOM, MMEIOT BOJIOCKH, Pa3JIMYHBIE BEI-

=" pocrbl, objervaiiue mapeHne B BO3AYXE.
VY opyBaHUMKA MYYOK BOJIOCKOB Ha IJIOJe NPEBpaTHJICH
B nojpobue mapaurora. TONONHUHBIN HNYX, KPYHKAIAid B
BO3AyXe B KOHIlE HIOHS, HE UTO WHOE, KaK pacIipocTpa-
HAom@Aecda ceMeHa. IlIoabl BA30OB M KIEHOB HMEIOT
KpbLJIaTble BBIPOCTHI.

Cxema
ee BpalleHus

Kpbinatka
KneHa

CemeHa 0OCOK, APYI'AX BOJHBIX M NPUOPEKHBIX pacTe-
HUM OKPYIKEeHbl MENIOYKaMH, 3all0OJHeHHBIMH BO3IYXOM,
YTO MOMOTAeT UX PACHPOCTPAHEHHWIO BOJOH.
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5.59.. ITnodvr 3emaanuru
JLuBOTHBIE TOENAIOT COY-

HbIEe TIJIOABI, WX CeMeHa He
[IEPEeBapUBAaIOTCA M IIOIAJA0T
Ha 3emu0. Hekoropele cyxue
ILTIOALI 00MAmAaT pPa3IUYHBI-
MM KpPHOYKaMHU ¥ IIeTUHKAa-
MM, KOTOPBIMH OHM IIEILJIsi-
IOTCS 3a IIEPCTh JKUBOTHBIX U
OIeKy YeJIOBeKa. ¥ MHOIMX
pacTeHHW# CeMeHHBIE KOpOo-
GOYKH, CTPYUYKH JIONAIOTCH, U
HAXOAAIIMECS B HHAX CEMEHA [ 7 T AT -
pasbpaceIBaOTCs. , g
Pacrenusa paccendwTcs
U ¢ IIOMOIIBIO BEreTATHUBHBIX
opranoB. Hanpumep, mouxkmn
BOJHOI'O pPAaCTeHHA 3JIoJen
IPUJIMIIAIOT K OHHUILY CYIOB,
JamnaM W HmepbAM IITHIIL.

5.60. I1no0dbl ¢ KpoOYKaMU:
a) uepeda; 0) ezpasujam peLHOlL;
8) penewokr

5.61. Ilepexcamu-noae

OJHOKJIETOUHBIE >XUBOTHBIE IIPU
BBICBIXaHMHY BOJOEMA MOKPHIBAIOTCA ILJIOTHBIMK 0D0JIOUKAMMU,
o0pasysa nucTty. B TakoM BHIEe OHHM MOTYT HEPeHOCHUTHBCH BET-
pom Ha GoJbInue pacCTOAHUSA. BOJBIIMHCTBO MHOIOKJIETOY-
HBIX JKUBOTHBIX CIIOCODHBI K AKTHBHOMY IE€DEIBUIKEHUIO.

Y HeJleTaWIIUX HACEKOMBIX (MypaBbEB, TEPMHTOB,
TJel) B IEePHOJ, PAa3MHOMKEHHUA MNOABIAIOTCA CAMILBI U
caMK# ¢ KpbuibaAMu. CaMKa M HOBOE MHOKOJEHHE MOTYT
OCBaMBaTh HOBLIE TEPPHUTOPHH.

Jnsa pacuimpeHMs MeCTOOOMTAHUN KUBOTHBIX 00JIb-
I0e 3HadYeHHe MMEIT MHUIpalHM — peryJjspHble, ITOBTO-
pAMOIIAEcS W3 rojia B IoJi mepeMelneHusa OOJIBIIOTO YmC-
Jla JKMBOTHBIX M3 OJHOTO MeCTOOOMTAHUA B Jpyroe.

5.62. Kpvirameie camey (a)
u camra (0) necHbLX PblIUX
. MYpaewvés

\ﬁ Camsble OOJBIIAE MHUTPAIMHA OCYIECTBIAIOT

nrunbl. HanpuMep, 4épHbIe cTPHKYA U3 EB-
POIBI YJIETAIOT 3UMOBATh Ha 0r AQPUKH H
octpoB Mapgarackap. [[JuHHBIE IIepeléThbl COBEpPIIAIOT

nongpHble Kpadku. OHM TIPOBOLAT JIETO B CeBePHBIX BONPOCDI:
TYHApPaxX, I'7ie BBIBOAAT NTeHNoB. OCeHb0 9TH NTHIIHI IIe- @ Kak paccensiotca Gaktepuu u
peneraror B HO:;KHOe moJiymiapue, a BeCHOH CHOBa BO3- rpubei?
BPAIlAIOTCH K MecTaM pasMHO:KeHusA. Takum obpasom, @ Kakue npucnocobrnenus K pac-
JiBa pasa B roJi KpauKu IpoJieTaiT 6osee 17 ThicaAd KH- NPOCTPAHEHMIO BETPOM, BOAOKM W
JIOMETPOB. KMBOTHBIMU MMEIOT PacTeHus?
@ Y10 Takoe MUrpaums XUBOTHbIX?
Murpanuu coBepIlIaloT CeBepHBIE OJIEHU, AHTHUJIOIMKI. Q@ Yem pasnuuaioTcs nepuogmyec-
Heperyasipabsle IepeMelleHHs XapaKTepHBI IJs OeJioK, Kne 1 Henepuoanyeckne murpa-
KJIeCTOB, capanuu. OCHOBHAas NPUUYMHA TaKUX IepeMelre- umun? Kakoe 3HadeHne OHW uUMeioT?

HHHA — IIOHUCK KOpMa B IIepH0oJ] MacCOBOI'0 PasMHOMKEeHHA.
http://vk.com/school_ipad




Bbl YV3HAETE:

@ Kak XuBble OpraHv3mbl MPUCHO-
cabnuBaloTCcs K MepuopmHeckon
pUTMUKE MPUPOALI.

BCNOMHMTE:
@ Yro Takoe noropa?

@ KakoBbl 0COBEHHOCTU BeceHHen
M OCeHHeW Mnorodbl B Ballel MecT-
HocTn?

@ KakoBbl MpUYMHbLI Nepuoguyec-
KWX MUrpaumia nruu?

@ Y10 03HAYalOT OHM OCEeHHero u
BECEHHEro PaBHOOEHCTBUSA, 3MMHe-
ro W NETHero ConHUecToaHua?

B cesepHbix paioHax netom ceet-
noe Bpems CYTOK AIMHHEee, Yem Ha
fore. MosTomy 34eck npowvspacta-
0T pacTenus anuHHoro aHa (nwe-
HWLLA, POXb, OBEC, kapTodens, ro-
pox, BMKa). YTobbl 3TV pacreHua
3alusenu, OfvMHa CBETOBOro AHA
fonxHa bbitb Bonee 12 4acos.
PacTeHuMa KOpPOTKOro OHA — Bbl-
XOAUbl M3 I0XKHLIX panoHoB (apa-
X1C, PUC, €OfA, XNONYaTHWK). [ns
UX LBETEeHUs CBETNOe Bpems He
OO/KHO npeBsiWwaTte 12 4acos.
BONBLWMKMHCTBO pacTeHuin OTHOCAT K
rpynne HewTpanbHbIX, KOTOPbIe
3alBeTaloT Npy pasHon ANuHe AHS
(omyBaH4MK, TPOCTHUK).

http://vk.com/school_ipad

\(\ JlIMHA CBETJIOT0 BPEMEHM CYTOK — BeJIH-
! \?‘J qMHA, MOCTOSHHAS JJIs KaXKJ0T0 KaJleH ap-

CE3OHHDbIE USVMIEHEHMA
B NPUPOAE

N XMXNIHEAEATEJIbHOCTM
OPrAHM3IMOB

Bo miorux MPUPOAHBIX SABMEHUAX CyUIecTBYeT CTporas
MOBTOPSEMOCTb: C OMpefAenéHHON PUTMUYHOCTBIO AeHb
CMEHSieT HOYb, OHO BpeMsA rofa MNpPUXoamMT Ha CMeHy
Apyromy. MepruognyHOCTb BHELUHUX BO3LAENCTBMIA 0DyCno-
BUNA PUTMUYHYIO aKTUBHOCTb XMBbIX OPraHU3MOB.

I PuTMmbel, Dpucyniue JKHBBIM OPraHM3MAaM, HA3bI-
Baor OmopurmMamu. CyTs HX B TOM, 4YTO OIpeAesIEHHOE
COCTOSIHHE OPTraHU3Ma IOBTOpPseTcHA uepe3 Hosiee MM MeHee
peryJjsipHble IIPOMEKYTKH BpeMeHM. B OCHOBe ce30HHBIX
PUTMOB JIeXKaT M3MEHEHWs YCJIOBUU cpelbl B pas/iMdYHbIE
BpeMeHa roja (uepefoBaHME PAa3HON IPOAOJIIKHUTEIbHOCTH
IHSI, HUSKUX M BBICOKHUX TEMIEPATyp, «CYXHX» M «BIIAMX-
HBIX» ce30HOB). OZHAKO BJIAa’KHOCTH M TeMIepaTypa BO3AY-
Xa YacTo M3MEHSAMTCH II0J BIMAHUEM CJIYYalHBIX (PaKTo-
poB. IlosTomMy cHUTrHANBHBEIM (AKTOPOM, OPHEHTHUPYIOIIUM
JKUBbIe OpPraHua3Mbl Ha (hOpMHUpPOBaHUE IIPHUCIIOCODIEHHH K
opeacToAnNIM Ce30HHBIM H3MeHeHHMAM, CIOVEHT JJHHAa
CBETJIOTO BPEMEHH CYTOK.

HOrO AHSA B ONpPEAeNeHHOW TOYKe SeMJIN.
Tax, mepBoro ceHTabps, Korga HauyMHaeTcd yueOHBIH
rox, Ha mupoTe ropoxa flpociaBias CBeTOBOU [eHb
paurca 13 gacos 59 muuyr. B npeasigyineM rogy AJiu-
Ha CBETOBOro AHA OBIIA TAKOH ’Ke, ocTaHeTCd OHA
IpeKHEe U B IOCTEeAYIOIINAEe I'OAbI.

JInuHa CBEeTOBOrO AHS BO3PACTAET B BeCeH-
Hee BpeMs. B orBer Ha 3TO y GOJBIIHMHCTBA pac-
TeHHH NPOHCXOMUT Pa3BUTHE IOOEros, yCUJIeHHUE
pocra. Ilpu cokpallleHHH CBETJIOT0 BPEMEHH Cy-
TOK oceHbIo n0 10-12 yacoB pocT pacTeHUH
IIpeKpalgaercsa, OHM cOpachIBAIOT JIMCTBY M IIe-
PEXOAAT B COCTOSSHWE 3MMHEro Iokod. sHuBoT-
Hble TaK’Ke pearupyioT Ha H3MeHeHHe IPOAO0J-
JKUTEJbHOCTH [AHA M IIPHCHOCAOIHMBAIOTCA K
Ce30HHBIM HM3MeHeHHAM B npupoje. Hampumep,
OJIA OTHALO HU3MeHeHHe JAJWMHBI CBEeTOBOIO IHA —
CHUTHAJI JJIf IIePeJeéTOB M KOYEBOK.
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: ¥ Kampmgoro BHIA KHUBBIX OPraHHU3MOB
) cchopMupoBayicad CBOM NIHUKJ PpPasBUTHIA,
#  CBABAHHBIA C NUKJIAMH PasBUTUA APYTUX
OpraHusMoB cBoei MecTHOCTH. Tak, hmanku B cpegHein
nojioce Poccuu 3alBeTaiOT BECHOM, IIOKa Apyrue Tpa-
BBI €I[é He MOAHSJINCH, U UX HEeMXHBIe IBeTKH XOPOIIO
3aMeTHBI cpeAd Oypoil IPOMIJIOrogHed TpaBbl AJId Ha-
CeKOMBIX-OIBLIATEIeH.

BECEHHWE W OCEHHWE SIBJIEHWSA B >XMBOW MPUPOLE JEOI:(e):a
Hble SBJIEHHA MMEIOT IIPOTHBOIOJIOMKHYIO HAIPABJIEHHOCTh
BECHOH M oceHbI0. B Mapre KOpHM pacTeHHii BOMpaT
BJIAT'Y OTTAfABIIEH MTOYBHI, HAUMHAETCHA COKOJIBUIKEHWE,
HabyxawoT nmouku. M3 nTUn HepBBIMH IPHJIETAXOT I'paydH,
3aTeM CKBOpIIbI, ’KaBOpoHKM. B Hauaje ampenss mo o0o-
YHHaM Oopor moABJAKTCA 30JIOTHCTHEIE T'OJIOBKH MATbh-H-
MavexXu. 3a HeH IBETYT XOXJIATKH, MENYHHILA, KaJIyiK-
HUna. WBBEI M oOJbXa emé He O[eJIUCh 3eJIéHOu
JUCTBOH, a y’Ke IBETYT, OTPa’kasich B BeCEHHEH BO-
ne. Beieg 3a onbpxo0i pacmyckaeT cepéxXKu Oepésa.
B mepBoii mosnoBUHe anpens MPHJIETAIOT U CTPOAT
reésga 3a0amxku. YyTh DO3aHEEe MNOABISAITCH
ApO3abl, IPUJIETAIOT CTAW »KypaBiei, ryceu,
yTok. B Mae mBeryTr uepémyxa, CHpeHBb, JIMIA.
K Mecram rHe3OBHI CIIEIIAT HACEKOMOSAHBIE
OTHIBI: MYXOJOBKH-IECTPYIIKH, TOPHUXBOCTKH,
COJIOBbM, KYKYIIKH.

K mauany oceHHW y pacTeHUH 00pasyloTcs ILJI0-
ABI M CeMeHa, HacTyllaeT Iopa HUX pPacCeMBAHUI.
Iloce mepBBIX 3aMOPO3KOB JIUCThS KEJITEIOT, Ha-
yuHaerca gucronan. Ilpupona roroBUTCa K 3UMHEMY
cHy. B 3010TBIe OCeHHUME JHHW NOTHOLI cCOMBAIOTCA B
cTau, yJeTaloT JKYypaBJH, a IIOcJie IIepBOI'0 CHera — rpa-
yun u ckBopubl. IIpauyrca Hacexkomsle. Jlmcromaz zaBep-
maeTcsa K KOHILY OKTAOpsA. 3BepH HapAMKATCA B 3UMHHE
my6er. ITokugamoT poagHbIE MecTa YTKHA M I'yCH, a CHeru-
PH, CBUDHCTENH, KJECThbl IIPUJIETAIOT 3UMOBATb.

Hayka, usyyaiomas ce3oH-
Hble ABJIEHUSA NPUPOALI, — (enosorus. B Kamaoit mecrt-
HOCTH CBOM CPOKH HACTYILJIEHMS Pa3HBIX CE30HHBIX fBJIe-
Hui. YTo6BI yCTAaHOBUTHL I9TH CPOKH, HeOOXOZUMO B
TeueHWe HEeCKOJBbKHX JieT BecTH HaOmmomenmsa. OHH mos-
BOJIAIOT BBIAENIHUTH HaubojJee paHHME M NO3AHHE CPOKH
HACTYILUIEHUS KaKoro-JM00 SABJEHHUS M BBIYMCIUTL Cpej-
HUM, HauboJiee BePOATHOCTHLINA cpok. Eciau cobpars maH-
Hble IJId PSAfa Ce30HHBIX ABJIEHWH, MOYHO COCTABHUTH Ka-
JeHAApPh IPUPOMILL.
http://vk.com/school_ipad

HapopgHbie npumeTbl
ONuHHbIe COCYynbkM — K AONron
BecHe.

Anpenb C BOAOI — Mal ¢ Tpa-
BOIO.

Kak B Mae poxpp, Tak u byner
POXb.

MonHusa Ge3 rpomMa paHHel Bec-
HOW — K 3acylunvBomy nety.
fpoMm B ceHTsbpe — xAw Ténnow
OCeHMU.

JncTba ¢ Bepésbl U fyba onagator
Ha4YUCTO — XXKOWU CYPOBOW 3UMBL.

BONMPOCDI:

Q@ Kakown hakTop CinyXuT CUrHanom
Ans (GOPMUPOBaHMSA Y XUBbIX Opra-
HM3MOB NPUCNOCOBNeHUA K Ce30H-
HbIM M3MeHeHWsM B npupoge?

@ Kakue pacteHvs 3auBeTaioT paH-
HeW BecHon?

@ Kak cka3blBaeTcs npuxon BeCHBbI
Ha XW3HW XNBOTHbIX?

Q@ [na uyero npoBoaaT GeHonoru-
yeckue HabniopeHus?




NHITEBHETEPEGY/PEHIE

i http://sbio.info — cant «Mep-
I\ Boe 61oCooBLLEeCTBOY.

http: / /www.ro .ru — caut
5 «TpaBaAHUCTbIE pacTeHus Poc-
| cuu». '
f > N
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W PacTeHua DOJIYyYaAOT M3 HOYBBI BOAY W MHHEpAJbHBIE
BeIl[ecTBa, a OPraHuYecKne BellecTBa OHHM CO3Aai0T B IIPO-
necce (orocuHTesa. Bce apyrme opraHM3MBI B IIpOIEcce
OUTaHUS MCIOJIL3YIOT OpraHWvYecKHe BeljecTBa, obpaso-
BaHHBbIE PACTEHHUIMH.

W ia obecrieyeHHs KHU3HENEATEIBHOCTH V JKHBOTHBIX B
IpoIecce PasBUTHUS YKHUBOU NPUPOABI CHOPMHAPOBAINCH CHC-
TeMbl OPraHOB, BBIIOJHSAKIIINE PasHOOOpasHbIE (DYHKIIHH.

 IIponececsl IMOCTYILIEHMST BEIIECTB B OPraHM3M, CHHTE3
HOBBIX BEIIECTB M YAaJIeHHe IPOAYKTOB paclaja COCTABJIA-
1or oOmeH BemnecTB. Buaromaps o0OMeHY BeIeCTB KHBEIE
OpraHM3Mbl YYaCTBYIOT B KPYIrOBOPOTE BellleCTB B IIPHpOJe.

 JKuBpie opraHmsaMbl CHIOCOOHBI K pasMHOXKeHUI0. Cro-
cobbl Gecmojioro pasMHOMKeHuUsi pasHooOpasHbel. IlosoBoe
PasMHOKeHHe — OCHOBA YBOJIIOIIMOHHOTO Da3BUTHA KU-
BOM IPHUPOIHI.

B mHIUBUAYAJILHOM Pas3BUTHHU OT POXKIEHHUSA OO CMEDPTH
BCe JKUBbIE OPTaHU3MbI IIPOXOAAT OIpeeNéHHbIe MEePUOJbI:
3apOJIBIIIIEeBhI, MOJIOTOCTH (FOHOCTH), 3PEJIOCTH M CTAPOCTH.

W /KuBble OpraHM3MbI C MOMOINBIO PA3JIMYHBIX IPUCIO-
coOJIeHMH paclpoCcTPaHATCA II0 NJaHeTe, PACIIUDPAA
TEPPUTOPUIO OOUTAHMA.

KHMr'n M XXYPHANDbI:

s Kysvikuna O. O nwopax u orunax / O. KyBelkuHa, —

M.: Uspatenbckuii [Jom Memepsakosa, 2010. —
288 c¢. — (HayuHble pasBiiedyeHHHA).

s Tuxonoe A.B. Jlerckas SHIUKJIONEAUSA [AMKVHIJIEH: Ha-

yd.-mmontysa. uspanue nna peren / A.B. Tuxonos. —
M.: Pocman-IIpecc, 2006. — 80 c.

BONMPOCDHI AJIA OBCYXXAEHMA:

@ Kak Bbl cuMTaeTe, KakoW raz — KUCIOPOA UK YreKuchbii
ra3 — BaXHee ANA XW3He#esTeNlbHOCTU PacTeHWR, XWBOT-
HbIX, rpyuboB?

@ OauH yYeHWK CYUTaeT, YTO rMaBHbIA OpraH LBeTKa — BeH-
YUK, KOTOPbIW NPUBNEKAET HaCEKOMBbIX, APYroW — YTO ThbI4YMH-
KA W nectuk, 6e3 KOTOpblX HEBO3MOXHO OMO0LOTBOPEHME.
Kto npag?

@ CpasHWTE NPOBOAALLYIO CUCTEMY PACTEHUIA C KPOBEHOCHOM
CUCTEMOM XMBOTHLIX. YTO ux obbenuHser?
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Bor v npongeHa nocnegHsas Tema y4ebHuka. Bbl y3Ha-
nY, 4TO BCE Y4acCTM OpraHM3Ma W NpPouUecCbl ero >Xu3He-
LeATenbHOCTU TeCHO B3auMocCBA3aHbl. Camasd MasneHbkas
yactuua noboro XnBoro opraHuama — knetka. Ha 3em-
ne ecTb OpraHn3mbl, cocToswme n3 ogHon Knetku. Kner-
Ka nuTaertcs, AbIWWT, BblAeNnseT NPoAyKThl pacnaga, Ae-
nutca. [leneHme KNetok — OCHOBa pocTa M pasButuAa
MHOTOK/IETOMHOro opraHu3mMa. Kaxasiv opraHm3m bnaro-
faps obmeHy BellecTB W MPEeBPALLEHNIO IHePrun Hepas-
PLIBHO CBfi3aH CO Cpefown cBoero obutaHus. bakrtepuu,
O[IHOKNETO4YHbIE W MHOrOKNeTo4Hble rpubbl, pacteHus wu
XMUBOTHbIE CYLLIECTBYIOT COBMECTHO, obpa3sys coobuiecT-
Ba. CoobuiecTBa XmMBbIX OPraHU3MOB TakXe CBA3aHbl CO
cpefovn cBoero obuTaHMa KpPYyroBOPOTOM BeLLecTB W
3HEeprumu.

Brnepeon netHune Kanwkysnbl. OTNpasnsacb B noxog, B
nec, Ha nyr, K peke, BCNOMHUTE TO, YeMy yCrenn Hay4nTb-
Csl Ha ypokax buonornn. Yumtecb BHUMATENbHO BrNsAfbl-
BaTbCA B Kaxjoe XuBoe CyllecTBo. [lpossuTe CBOIO JHO-
D0o3HaTeNbHOCTb, W TOrAa Bbl YBUAMTE, KaK YAUBUTENbHA
1 pasHoobpasHa XU3Hb BOKpPYr Hac!

PazHooOpasve BUOOB XMBbLIX OPraHM3MOB — BaXHoe
yCNnoBmne CyLIeCTBOBaHMA 3eMHOWN XU3HW. V3y4eHunio pas-
HOODpa3ns XMBbIX OPraHW3MOB MOCBALLEH pasgen buo-
normm 7 knacca. B npouecce 3HakoMcTBa € pa3Hoobpa-
3nemM pacTeHuin, XUBOTHbIX, rpubos un Daktepun wn
obuieHMsa C NPUPOAOK Bbl Hay4MUTeCh fy4lle NoHUMaTb ce-
6a n apyrux niogen, pasMbiWIATb O MecTe U 3HavyeHuun
4yenoseka Ha 3emne.

[o BCTpeun B HOBOM y4ebOHOM ropy!
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CJIOBAPD

AsToTpodsl — opraHu3Mbl (pacTeHHUs, HEKOTOpPLIe OaKTe-
puu), co3palolie OpPraHuYecKHWe BellecTBa W3 HEOPraHH-
Y9eCKHX.

Anaspo6ubIe opraHM3Msbl (aHa’po0BI) — OPraHU3MBI,
criocoOHBIe JKUTH U PAa3BUBATHCA B YCIOBHAX OTCYTCTBUS
B cpelle KHUCJIOPOaa.

AprepuanbHasa KpPOBb — KPOBB, O0OramiéHHas KHCJIOPO-
JIOM.
AspobubIe opranu3msbl (adpobbl) — OPraHM3MBbI, CIIOCOG-

Hble XHTbh H PaA3BHBATLBCA TOJIBKO B YCJIOBHAX HaJHYHA
B cpeze cBOOOAHOrO KHCJIOPOA.

Benku — ciosKHbIe OpraHUYecKHe COeIUHEeHHA, UTrpaloiue
BeJVIIYIO POJIb B IIPOIlecCax sKH3HEeAeATeIbHOCTH KJIEeTKH.
Becnonoe pazmHosKeHue — BocIpousBefeHue cebe momod-
HBIX oco0eii 06e3 y4JacTHA HOJIOBBIX KJIETOK, IIYTEM OTHe-
JIEHUSA OT MaTepPUHCKOr0 OpraHuaMa MW PasBUTHUSA CIOP.
Buomorna — COBOKYIIHOCTH HAyK O YKHUBOW mpuUpoje, U3y-
YalIIUX CTPOeHHe M (PYHKIMH KHBHIX CYIIECTB, HX
pacopocTpaHeHHe, IPOMCXOXKAeHHe U pPa3BHUTHEe, CBA3HU
APYr ¢ APYrOM W C HEXXHUBOM IIPUPOMIOI.

Buochepa — obsacts HalIe# MIAHETHI, B KOTOPOH CyIIe-
CTBOBAJIA U CYMIECTBYeT JKHU3Hb.

Boraauka — yacTh OMOJIOrHMH, COBOKYIHOCTH HAYK O pac-
TeHHuAX.

Bposxenune — mpouecc, ¢ MOMOIBI0O KOTOPOI'O OPraHMU3MBbI
MOJIYYAIOT 9HEPTUI0 OPH PACHIeIIEHWH CJIOKHBIX OPraHH-
YeCcKUX BemecTB 0e3 ydyacTHsa KHCJIOPOZAA.

Bakyosu — mOJIOCTH B IUTOIMJIA3M€ PACTUTEIBHBIX U
rpUOHBIX KJIETOK, 3allOJIHEHHBIE KJIETOYHBIM COKOM (pac-
TBOPEHHBIMH B BOJle HEOPraHMUYEeCKHMMH BeIlecTBaMM).
BereraTuBHOE pasMHOXKeHHe — 00pasoBaHMEe HOBOI 0CO-
61 W3 YacTH MATEPUHCKOTO OpPraHu3Ma, OJAUH W3 CII0CO-
00B OecroJsioro pasMHOMKEHHA.

BereraTuBHBIE OpraHbl — 4YacTH pacTeHHii: mober (cre-
0enb, JHCTHSA, NOYKH) U KOPEHb, BBINOJHSAKOIIHE (DYHK-
UM MATAHUA, oOMeHa BelllecTB ¢ BHEIIHEN cpefoil W Be-
TeTaTHBHOTO Pa3MHOXKEHHUS.

Beno3nas KpoBb — KpPOBb, HACBIIIEHHAs YIJEKHCIBIM
rasoM M ODpoaykramu oOmeHa.
BzanMoBBIrogHBIe OTHOIIEHUS — B3aHMMOJEHCTBHA Opra-

HU3MOB PAa3HBIX BHOB, B PE3VyJIbTaTeé KOTOPHIX MOBBIIIA-
IOTCSI BO3MOJKHOCTH KAaXJOro M3 HHX B BBI)KHBAHHH H
Pa3MHOKEHHNH.

Bupnsi-crpourenn — npeobiagarmoiue B coolliecTBe BH-
OBl PACTeHHil ¢ CHJIBLHO BBEIPAXKEHHOH cpenoobpasyromieid
CcIocOOHOCTHIO.

http://vk.com/school_ipad




—=>
http://vk.com/school_ipad

Bupycel — HekJeToOuHBIe (OPMBI KH3HH, CHOCOOHBIE
JHUTHh U PAsMHOMKATBCA TOJBKO BHYTPH KJETOK.
BayTpeHnHee OILIOMOTBOPEHHME — IIPOIECcC CIUSTHUSA
MYKCKUX U KEeHCKHX MOJIOBBIX KJETOK, COBEePIIAOIUii-
cAd BHYTPH Tejla CAMKH.

Bryrpuyrpo6Hoe pa3BuTHE — pa3BUTHe 3apojblla B
ocoboM opraHe caMKHM — MaTKe (V MJIEKOIIHTAIOIIUX).
Boanas cpena JKM3HH — COBOKYIHOCTH YCJIOBHUM HeMXKH-

BOIl NIPHPOJBLI, HEOOXOAMMBIX IJA BOJAHBIX >KHMBBIX Opra-
HHU3MOB.

Bo30yaumMocTs — CIIOCODHOCTH KHBBIX KJIETOK, OPTaHOB U
OPraHU3MOB BOCIIPUHMMATH BO3AEHCTBHUA Pa3fparkuTesei.

I'amera — mosoBas Kiaerka (MysKcKas, »KeHCKAas), y4acT-
ByIOIIlas B IIpOIlecce IOJIOBOTO PasMHOMKEHHHA.
I'enepaTuBHBIE OPraHbl — OpPraHbl MHOTHX IpUOOB, BOJO-
pociieit ¥ pacTeHHWH, BBLINOJHAIIHE (DYHKIINIO IIOJOBOIO
PasMHOMKEeHHUS.

I'ereporpodsl — OpraHu3Mbl, HCIOJBL3YIOIIUE B KadecT-
B€ MCTOYHHWKA DHEPIHMH TI'OTOBBIE OpraHUYecKHe BellecTBa
(Bce 3KXMBOTHBIE, I'pudnl, ODONBIIUHCTBO DaKTepuii).
I'oguaHbIe KOJbIIA — 30HBI IIPUPOCTA JPEBECHUHBI 3a IO,
obpaszoBaHHbIe KaMOueM, HauboIee XOPOIIO BhIpaKeHHBIE
VY IpeBeCHBIX PACTeHWH YMEpPeHHOro Iosca.

I'opmonbl — GMOJIOTHYECKHN AKTHUBHBIE BeIeCTBa, OKAa3bI-
BawOIlqye BJHAHHE Ha HHU3HeOeATeJIBHOCTH OPraHM3MOB.
I'y6uarass TKaHb — PasHOBUJHOCTHL (DOTOCHHTE3UPYIOMIEH
TKAHHW, COCTOAINEH M3 KJIEeTOK HEeNPaABUJIBHON (OpPMEI C
KPYIIHBIMHA MEKKJeTHUKAMH, 3all0JIHEHHBIMH BO3JYXOM.
I'ymopansHas peryasuMsa — OLUH M3 MEXaHU3MOB, OIpe-
JeNAI0NINI CcOrIacoBaHHOE HeUCTBUE BCEX JKM3HEHHO BayK-
HBIX IIPOIECCOB B OpraHM3Me, OCYIIeCTBJSAEeMEBIA uYepes
KPOBb, AUM{(Yy, TKAHEBYIO KHUJAKOCTH C IIOMOIILI OMOJIO-
IMYeCKM aKTHBHBIX BEIIECTE — TI'OPMOHOB.

JBoiiHOE OILIOOTBOPEHMEe — IIPOIlecc, IPH KOTOPOM OILJIO-
[OTBOPSAETCA HE TOJbKO ANNEKJeTKAa, HO M LEeHTPAIbBHOe
APO 3apOALIIIEBOT0 MeIIKa (BCTpPeYaeTcd TOJBKO Y IBeT-
KOBBIX pPacCTeHHH).
JlpeBecuna — NpPOBOJAIIAA TKAHb PACTEHUM, COCTOAIIAS
M3 COCYHOB, 00pasoBaHHBIX CTEHKAMM MEPTBBIX KJIETOK.
Ipobmenne — psa IMOCHEAOBATENBHBIX IEJeHHH OILIONO-
TBOPEHHOM AMNIEKJETKHM, B pe3yJbTaTe KOTOPLIX OHA, HEe
yBeJIMYMBAsCh B pasamepax, pasjeisercs Ha 0Oojiee meJ-
KHe KJIeTKH.
deixaame — NOpouLecc MOIVIOIIeHHs OPraHU3MOM KHCJO-
pojia ¥ BBIZIeJICHUS YIVIEKHCJIOrO rasa.
Jdsixanusa opraHbel — opragsl (3kabpsl, Tpaxem, JIETKHE),
BBINIOJIHAIONIME (DYHKIIUIO ra3zoobMeHa KHUBOTHOI'O C OKPY-
JKaoIe cpegol — BOJHOW WMJIM BO3AYIIHON.
http://vk.com/school_ipad
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JKab6psl — oprasbl raszoobMeHa BOAHBIX JKXHUBOTHBIX.
Juaku amera — OpoBOAANIME NMYYKHU, CHAOKEHHBIE Me-
XaHHYECKHMMH BOJOKHAMM, 00pasyiollHe CKeJeT JIHCTO-
BOH MJACTHUHKU U O0ecriedyuBaroOl[de TPAHCIIOPT BEeNIecTB.
JKupoas TkaHsL — PASHOBUJAHOCTHL COCJIWHUTEJIHBHON TKAa-
HU KHBOTHOT'O OPUraHU3Ma, COCTOAIAA U3 KJIETOK, COIep-
JKAIUX B OMUTOIIA3ME JKUPOBBLIE BKJIKYEHHS.

JKHpBI — CIOKHBIE OpraHWYeCKHe COeIUHEHH, CayiKa-
II¥e HMCTOYHHMKOM 3JHePIrid M BOJABI B KJIIETKEe.

3apoabIeBbiil MePHO — MEePUO0/, HHAUBAAYAIBHOIO pas-
BUTHA OT OOpa3oBaHUA 3UrOTHI 10 (DOPMHUPOBAHHUA CeMe-
HA (V CeMEeHHBIX PACTEHHM) M 0 MNOSABJIECHUS 3apOoIbIIIa
U3 AUNa WIH poXKJIeHUsA (y KUBOTHBIX).

H3MeHYHBOCTE — CHOCOOHOCTH NOTOMKOB IIpuoOpeTaTrh
HOBBI€ IIPUBHAKH, OTJIHUYAIOIINE HUX OT POAHUTEJIEH.
HuaagunBuayanbHOE pa3BHTHE — COBOKYIHOCTH mpeobpa-
30BaHUN ocobu OT 3apokAeHusA (ONJIOLOTBOPEHUS dAillle-
KJETKH) 10 KOHILA JKU3HH.

Kam6uii — oOpasoBaTenbHas TKaHb, 34 CUYET [AeJIEHHAA
KJIETOK KOTOpO# crebenb pacTéT B TOJIIHHY.

Kixerka — ocHOBHasi CTPYKTYpHas M (DYHKIHOHAJIbHAS
eIUHHIA, CIIOCOOHAA K CaMOBOCIPOUW3BEJEHUIO.
Kiaerounas Teopus — OAHO u3 Haubojee BaYKHBIX OHO-
Jorpueckux o000mieHni, COIJIacHO KOTOPOMY Bce opra-
HHU3MBI HMEIOT KJEeTOYHOEe CTpPOeHHe.

Kaybens — BHAOHM3MEHEHHBIH MOA3EMHBIA mober, B cTeb-
Jle KOTOPOT0 HaKaIlJIMBAeTCd KpaXMall.
Koxkuna — mepBHuYHAas NOKPOBHAsA TKaHb pacTeHHM, CO-

CTOANEASA M3 JKHUBBIX IIJIOTHO COMKHYTHIX KJIETOK, pa3BH-
BaeTcs Ha JHUCThAX M MOJOABIX cTebJiAX, BBINOJHAET 3a-
HATHYIO QYHKIUI, GYHKIAK ra3000MeHa U WCIapeHUs.
KonoananbHbie OpraHM3Mbl — OPraHW3MBI, YV KOTOPBIX
ocobM HOUYEepHUX IMOKOJEeHHH OCTAITCA COeIUHEHHBIMH C
MaTePUHCKHUM OPraHHU3MOM.

KoHKypeHTHBI€ OTHOIIEHHS — B3aHMOMEHCTBHASA MEKIY
OpPraHu3MaMi OJIHOTO MJIM Pa3HBIX BUJOB, COPEBHYIOIIHX-
Ccs 3a OJHU U Te K€ Pecypchl cpeibl IPH HUX HEJOCTATKE.
Kopka — BTOpMuYHAas MOKPOBHAS TKaHb, COCTOAINAA W3
MHOI'MX CJIOEB MEPTBBIX KJIETOK.

KopaeBume — moaseMHBIN moOer, MMeIUuicsa Yy MHOTO-
JIETHUX TPAB U KYCTAPHUKOB.

KopHeBble OTHPBICKH — HAI3eMHBIW I00Er, pasBUBaioO-
muiicad U3 KOPHEBOHW NPHUAATOYHON MOYKH M CIHYIKaIlui
JJIsi BEereTaTUBHOTO PAa3MHOIKEHHS.

KocTtHas TKaHbh — pPas3HOBHUJHOCTH COEJWHUTEILHOM TKAa-
HH, COCTOAINEH M3 KJETOK, HAXOAAIIHUXCA B TBEPIAOM
MEKKJIETOYHOM BeIEeCTRBe.
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KpoBeHocHas cucreMa — cHCTEMa COCYIOB M IIOJIOCTEH,
10 KOTOPBIM IPOMCXOMUT IHUPKYIANNUST KPOBH.

KpoBs — BHJ COEAMHUTENBHOU TKAHH, IMUPKYJIUPYIOMIEH
B KPOBEHOCHO# CHCTEME BCEeX II03BOHOYHBIX M HEKOTODPBIX
0eCII03BOHOYHBIX XHUBOTHBIX.

Kpyrun kpoBooOpamennsa — cHUCTeMa LUPKYIANHANA KPOBH
Y KHUBOTHBIX, ODecmeumBaioniasd 0OMeH BEIIECTB MEXIY
OpraHM3MOM W BHEIIHEH cpejoil.

Kpyrosopor BemecTe — MOCTOSSHHOE IIepeMeIlleHHhe Be-
IIECTB MeXKAYy arMmocdepoit, Io4Y4BOM, ruapochepoit, JIuUTo-
chepoil U JKUBBIMH OPraHM3MAaMH.

JIérkue — opraHbl BO3AYIIHOIO ALIXaHUA BCEX HA3EMHBIX
TO3BOHOYHBIX.

JIlmer — oJMH M3 OCHOBHBIX OPraHOB PACTEHMM, BHIIIOJIHSA-
omui GyEKnun (PoTOCHHTEe3a, UCHapeHusA M razoodMeHa.

pAABl (CHUTOBHIHBIE TPYOKH).

JlyosiHble BOJOKHAa — pas3HOBHAHOCTHL MeXaHHYECKOH
TKAHH, COCTOANIEH M3 BBITAHYTHIX B IJUHY KJIETOK C
VTOJNINEHHBIMA M YacTO OJPEBEeCHEBINVMMHU 000JOYKaAMH.
JlykoBuuia — BHAOM3MEHEHHBIN NOJA3eMHBIN mober ¢ Ko-
POTKHUM YTOJIIEHHBIM cTebieM (HOHIE) U MACHCTBIMHA
JIACThSAMH.

JlucroBasi ImJAacCTHHKA — pacIIMpEeHHAas dYacTh JIMCTA,
HMelonlas BepXVYIIKY, Kpail ¥ OCHOBAHUE. .
JIncropacnoio:xenHe — MOPAJOK PasMeEIeHUs JIUCTheB > r 1
Ha crebie. }
Jlydb — mnpoBoasamas TKaHb PACTEeHUH, COCTOAIIAA W3 3
TOHKOCTEHHBIX JKHUBBIX KJIETOK, 00pa3yoIuX IJIHHHBIE f
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MexanuyecKHe TKAHH — ONOpPHBIe TKAaHW pacTeHUHA,
obecneuynBaOINUE €ro MPOYHOCTh.

Murpauusa — B3aKOHOMEDPHBIE HepeMelleHHs >KHUBOTHBIX
Ha 3HaA4YHTeJIbHbIe pPaccToOdAHHMA, CBA3aHHBIEe C M3MeHeHH-
€M YCJOBHWII CYIIeCTBOBAHHUA B MecTax OOMTAHMSA.
Mukogorusa — d4acTh OMOJIOTMM, HAYKA O rpubax.
Mukxopuza — rpubokopeHb, 00pa30BaBIIUMUCH B Pe3yJib-
Tare cuMOMO3a MHUIEeNHs rpuba U KOpPHEN BBICIIEro pac-
TeHHUHA.

Muxpo6uosioruss — d9acTh OMOJIOrMM, HAYKa O MHUKDOOP-
raHM3Max, IIPEeHMYIIEeCTBEHHO 0 DaKTepusaxX U BHUPYyCaX.
Mugpockon — ONTHYECKUN NpuOOp AN M3YYEHUS MHUK-
POOOBLEKTOB.

Munenunii — BereTaTuBHOe Teljio rpuba (rpubHmuia), co-
CTOsAIee M3 TOHKHUX BETBAIIUXCH HUTEH — rud.
MHOI‘ORJIBTO‘IH]»IE OpraHMsMsbl — HKHBOTHBIE, PacTeHHMdA H
rpu0bBl, TEJ0 KOTOPBIX COCTOMUT M3 MHOTUX KJIETOK.
Mpimubl — OpraHbl Tejia KHUBOTHBIX W YEJ0BEKa, COCTO-
ANIAEe W3 MBINIEYHOW TKAaHM, CIHOCOOHON COKpamarbes

Ioa BJIHMAHHEeM HEePBHBIX HMMIIYJBCOB.
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HazemHo-BOo3aymHasa cpefa KH3HH — COBOKYIHOCTBL YCJIO-
BHI HEKHMBOHW NPUPOABI, CJIOKHMBIIMXCA HA TPAHHUIE II0-
BEPXHOCTH CYIIH W BO3AyXa.

Hapy:xnaoe omjioxoTBOpeHMe — CIMUSAHHE CIepMaTo30ujaa
U AANEKJEeTKU B BOJHOH cpele.

HacnxencrBeHHOCTs — CHOCOOHOCTH JKUBBIX OPraHU3MOB
nepeiaBaTh CBOM IIPUBHAKU TOTOMCTBY.

Heilipor — OCHOBHas KJIeTKAa HEPBHOM TKaHUW, WMelOIas
JAJIAHHBIE W KOPOTKHE OTPOCTKH.

Hempsimoe pa3BuTHe — Da3BHTHe C IpPeBpallleHUEM.
HepBHas peryasauua — KOOPAUHUDPYIOIIee BIUAHUE
HEePBHOU CHCTeMBI Ha KJIETKH, TKAHH M OPraHBI, IIPHUBO-
OsAllee UX JIeATEeJHLHOCTb B COOTBETCTBHE C HOTPeOHOCT-
MK OPTaHU3Ma W U3MEHEHHAMH OKDPYIKAIOUIeH cpejbl.
HepeHasa cueremMa — COBOKYIHOCTH HEMPOHOB M JPYIHUX
CTPYKTYP HEPBHOH TKaHW, OCYIIECTBJAIOIINX HEPBHYIO
PEryaanyuio ¥ KUBOTHBIX W YEJIOBEKa.

HepBHBIN MMOyJIb¢ — BOJHA BO30YIKIEHHHA, pacmpocTpa-
HSAIOIIAACSA II0 HEPBHBIM KJeTKaM M oleclieuMBalouias Ie-
penauyy mHGOpPMAaIHUN OT PEIENTOPOB K HEPBHBIM IeHTpaM
M OT HAUX K OpPraHy.

O0MeH BemecTB — B3aMMOCBA3AHHBIE W ONHOBPEMEHHO
NpOTEeKaloIe IMpOoIlecchl, o0ecleumMBalOIue POCT, pas-
MHOXKEHWEe U JKUBHEeNeATEeIbHOCTh OPraHU3MOB, WX CBSA3b
C OKpyJsKaloIeil cpemou.

OKOJOUBETHHK — COBOKYIHOCTH MOKPOBHBIX JHCTOUYKOB
I[BETKA, OKPY’KAWIMUX TBIUYMHKHN U IeCTHK.
Oxpy:xarmas cpela — COBOKYIHOCTh YCJIOBHH, B KO-
TOPBIX 0bUTaeT maHHAA 0COOB.

OnnroporBopenne — CAHMAHHE MYMCKOH ¥ KEHCKOH ra-
MEeT, B peayJabTaTe KOTOporo obpasyercs 3UIroTa.
Onblierne — MEePEeHOC NBLIBIBI ¢ NBIJIBHUKA HA PHLIBIE
MeCTHKA.

OpranusaM — IIeJIOCTHAsS JKWUBasg CHCTeMa, COCTOAIad W3
B3aMMOCBA3AHHBIX W COINONYMHEHHBLIX 3JIEMEHTOB — Kie-

TOK, TKaHe#, OPraHoB, CHCTEeM OPraHOB, YYACTBYIOIIUX B
IIpoIeccax >KH3HeAesTeJIbHOCTH.

OpraausMeHHasi cpeja KH3HM — COBOKYIHOCTH YCJIO-
BU, ITO3BOJSIONIAX HAapasUTHYECKUM OpPraHH3MaM, CHM-
OMOHTAM JKUTh M PpPAa3BUBATHCH HA ITOBEePXHOCTH WJIHU
BHYTDH APYTHX OPraHH3MOB.

IMapazuTuam — cnoco® J0OBIBAHUA NHUINH, IPH KOTOPOM
mapasuT moJydaeT IMUTATeNbHBbIE BellecTBa 3a CUéT opra-
HHU3MAa-X03AMUHA.

IlepexpécTHOoe oOnbLIEHHE — II€PEHOC MBLIbILI I[BETKA
OMHOTO pacTeHus Ha JApyroe.
Ilecturk — »KeHCKasd YacTh I[BeTKAa, YYacTBYIOIas B 00-

pas3oBaHHuHM ILJIOIO0B.
http://vk.com/school_ipad
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IInmeBapuTeabHAsA BAKYOJb — CIEIHaJbHBIA OpPraHou
MPOCTEHIINX, B KOTOPOM IIPOUCXOAHUT BHYTPHUKJIETOUHOE
NHIeBapeHue.

IInoxy — opraH pasMHOKEeHH:A BETKOBBIX pPACTEeHWIH,
pasBuBaoniuiica u3 neerxka. CiayuT anasa (opmMupoBa-
HHUfA, 3allUTBl ¥ PacHpOCTpaHEeHUs BaKJIIOUYEHHBIX B HEM
CeM#AH.

IloGer — oprau pacTeHHI, COCTOAIIWN W3 cTeDJisdA, JUCThH-
€B U IOoYeK.

IlokpoBHBIE TKAHH — TKAHW PACTEHHUH, PACHOJIOKEeHHBIE
Ha rpaHUIEe ¢ BHEIIHEH Cpemnoi.

IlonoBoe pasmMHOKEeHHEe — IIPOIECC, IPH KOTOPOM HOBBIM
OpraHu3M pas3BHBaeTcd M3 3UIOTHI, o0pasylolleicsa B pe-
3yJbTaTe CIUAHUSA MOJOBBIX TaMer.

Iloua — cpena KU3HW, BKJIKOYAIOIAA TBEPAYIO YacThb
(opranuuecKue W MHUHEPAJIbBHBIE BEI[eCTBA), KHUIKYIO
JacTh (IIOYBEHHBIH PACTBOP) M NMOYBEHHBIH BO3AYX.
IlouBeHHOEe MUTaHHE — COBOKYIIHOCTH IIPOIECCOB MHOIJIO-
IMeHNusA, NMepeJBUKEeHUS W YCBOGHWUA BOJLI U MHHEPAaJb-
HBIX BEIIeCTB PacTeHHEM.

INouka — Bauartox mobera.

Iloukn — mnapHbIe OPraHbl BBIJEJIEHUS Y ITO3BOHOYHBIX
JKUBOTHBIX.

IIpuBuBKa — cHoco0 BereTaTMBHOIO PABMHOYKEHHA ILJIO-
JIOBEIX JIePEBBLEB.

IIpuaueTHHKM — TapHBIe TPUIATKM OCHOBAHWS JIMCTA.
IIpobka — MHOrocC/IOHHAA NOKPOBHAS TKAaHB PACTEHHM.
IIpoBoasmue TKAHWM — pACTUTENBHBIE TKAHU OPraHusMa,
caysKamiye AJig IepelBUIKEeHUsI MUTATEIbHBIX BEIHIECTB.
IIpsamoe paseuTHe — pasBUTHE, XaPAKTEPUIYIOI[EECA OT-
CYTCTBHEM JHYWHOYHON CTAJMH.

PazapamxumMocTs — CcHocoOHOCTH KJIETOK, TKaHeH, opra-
HOB ¥ IIEJIOTO OPraHMU3Ma pearupoBaTh HA BHYTPEHHEE U
BHeIIIHee BO3JelicTBUE.

PazmHoKeHHe — CBOMCTBO XHUBBIX OPraHU3MOB BOCIIPO-
U3BOAUTE cebe MoJMOGHBIX, 0OecIIeYnBas HEIPEPHIBHOCTL U
IPEeMCTBEHHOCTh »KH3HH.

Pacrurensnoe coobmecTso (PUTOIEHO3) — COBOKYITHOCTH
pacTeHMN Pa3HBIX BHJOB, YKHUBYIIMX COBMECTHO HA OXHOM
TEPPUTOPHU U OKA3BIBAIOIIUX BIMUSHHUE ADPYr Ha Jpyra u
Ha cpely OOHTaHUSA.

CamoonbsiieHMe — MPONECC MepPeHoca NBLILILI ¢ MbLIb-
HHKA Ha PBLLIbIE IIECTHKA TOTO Ke I[BeTKAa.

Cemsa — opraH IOJIOBOTO Pa3MHOMKEHHUS U paccegierys
pacTeHWi, COCTOAIIHI M3 KOMKYpPhI, 3aracaio TKaHU
¥ 3apojbIIa. g

Cemsiioiim — TepBbIE JIMCTHSA PACTEHUH, A0 eCH
B CeMEeHH.
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CepaueBnHa — IIeHTpPaJibHAsA YacTh cTebiasa HMIN KOPHA
CEeMEeHHBIX pPacCTeHHWi, COCTOANIIAA HU3 3aracalolleidl TKaHU.
Cum0Ou03 — (dopMa B3aWMOBBITOJHOI'0 COBMECTHOTO CY-
HIeCTBOBAHUSA JKUBBIX OPTaHU3MOB.

Ckesler — COBOKYIIHOCTH TBEPJABLIX TKaHEH B »KHUBOTHOM
OopraHuaMe, cIy:kamnias OINOPOH Teja.

CoepuuauTeIbHAA TKAHh — TKAaHb JKMBOTHOI'O OpPraHu3Ma
C pa3BHTBLIM MeXKJIeTOYHBIM BelleCTBOM, BBIIIOJHAIOIIAA
ONOPHYIO, TPAHCIOPTHYIO M 3alIUTHYIO (DYHKIIUH.
CoxkparurenpHas BaKyOJb — OPraHouj IIpocTeiIiiero,
BBINTOJIHAIONHN (DYHKIINIO BBIAEJIEHUS.

CoobmmecTeo rpuboB (MUKOIEHO3) — COBOKYIHOCThH T'DH-
00B pasHBIX BHUJOB, OOMTAIOIIMX Ha OJHOW TEPPHUTOPHH.
Coo0uiecTBO KUBOTHBIX (30011€HO3) — COBOKYIHOCTDL JKH-
BOTHBIX Pa3HBIX BHUJA0B, OOHUTAKNIUX HA OJHOW TEPPHUTO-
PHH.

Couserne — mo0er pacTeHHs, HECYI[HH I[BETKH.
Cnopanruii — opraH, B KOTOPOM 00pasyloTcs CIOpPHI.
Cpema sKM3HHM — COBOKYIITHOCTBH YCJIOBUM HEKHBOM IMIPHU-

PO/ibI, HEOOXO[AMMBIX JJIf KHU3HH OPraHWU3MOB,.
Cpena o0uMTaHMA — COBOKYIIHOCTBH YCJIOBMH JKMBOII M He-
JKHUBOU NPHPOALI, B KOTOPBIX oDHUTaeT 0COObL MJIM BHUJ.

TenioKpoBHBIE KHBOTHBIE — JKHMBOTHBIE C IIOCTOSAHHOH
TeMIeparypoi reaa (MJIEKOIHUTAIONINE, IITHILLI).
TpascnopTHasa cHcTeMa PAacTeHMH — IIPOBOAAMIAA CH-
cTeMa, OCYIIeCTBJIAIONIAA JOCTABKY HeOOXOJMMEBIX Be-
I[eCTB K OpraHaM ¥ TKaHAM pPAaCTEeHUM.

Tpaxen — BO3JYXOHOCHBIE AbIXaTeJIbHbIe TPYOOUKH y He-
KOTOPBIX OECIIO3BOHOUYHBIX KHUBOTHBIX.

TeumHKa — MYX>KCKOU TeHepaTHBHBLIM OpPraH IIBeTKAa.

¥YraeBoasl — OpraHUYECKHE BeIeCTBa, SABJIAIOIHUECS HC-
TOYHUKOM 9HEPIHM B KJIETKe.

¥Yerpulla — CcHeIMANbHBIE 00pa30BaHUA KOMKHIBI JIMCTA,
COCTOAINNE U3 ABYX 3aMBIKAIONIUX KJIETOK W MeKKJIeTHH-
Ka (YyCTbUYHOM IIeJin), 4Yepes3 KOTOpble OCYILEeCTBISETCH
HcIapeHue U razoobMeH.

®epmenTsl — 0EJIKOBBIE BeIlecTBa, MOCPEACTBOM KOTO-
PBIX OCYIIECTBJIAIOTCHA BCe Tpolecchl 0OMeHa BEIiecTB U
TIpEeBPAIEeHUsA SHEPIWH B KMBBIX OPraHU3Max.
PDoTOCHHTE3UPYIOIIAsA TKAHL — TKAHb PACTEHHI, B KJeT-
KaxX KOTOPOH co3JaloTcs OpraHuYecKHe BelecTBa B TPO-
ecce (porocuHTE3A.

XumHENIecTB0 — cnocob no0bIBaHUA THIIHA, OPU KOTO-
POM XHWIIHHUK JIOBHT, YOMBaeT U IoefaeT KepTBY.
XJaoponjaacTbl — OPraHOHW/ABI KJIETOK PACTEHHH, B KOTO-

PBIX OCYIEeCTBJIAETCH (]JOTOCHHTGS.
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Xuaopodmir — 3eJIEHBIM IIUTMEHT PACTEeHHWI, ¢ IIOMOIIbIO
KOTOPOTO OcyIlecTBisiercsa (hOTOCHUHTES.

X0JIOMHOKPOBHbBIE JKMBOTHBIE — YKHBOTHBIE C HEIOCTOSH-
HOM TeMIIepaTypo# Teja, MEeHAOIeNCH B 3aBUCUMOCTH OT
TeMIIEPATYPhI OKPYyKawnieid cpeanl (Bce 6€CIIO3BOHOUYHEBIE,
pbIOBI, 3€MHOBOJIHBEIE, IPECMBLIKAIOIHecs).
XpomaTodopbl — OPraHOMUAbLI BOJOPOCJEH, KOTOPbIE CO-
Jep:kaT MHUTMeHTHI, ofecrneynBaroniyue (hoTOCHHTES.
XpoMocoMBI — CTPYKTYDHBIE 3JIEMEHTHI sifipa, obecriedu-
BAOII[He Tepefady HAacJeICTBEHHOW WH(MOPMAIIMH OT Ma-
TEPUHCKON KJIETKH K HOYEPHUM.

XpsameBasa TKaHb — Pa3HOBHUJIHOCTH COEJUHUTENbLHOI
TKAHW HEKOTOPBhIX O0ecriO3BOHOYHBIX M BCEX II03BOHOY-
HBIX, BBIMOJIHAIONIAA OIOPHO-MEXaHUYeCKYI0 (DYHKIINIO.

IlapecrBo — ogHa ©3 caMbIX KDYIHBIX T'PYIN OPraHU3-
MOB, IIpU3HaHHAasA B OHMOJIOrMYECKOI CHCTeMaTHKe.
[IBeTox — BHAOM3MEHEHHBLIH YKOPOYEHHBLIA Iober y Imo-

KPBITOCEMEHHBIX PACTEHU, NPUCIOCOOJeHHBIN AJIA ONIbI-
JIeHHsA W Pa3MHOYKEeHWs.

Yepenoxk — uwacTh nobera, UCIOJAb3yeMas IJIs BereTaTHB-
HOTO PA3MHOKEHHUS.

YeueBHYKH — YYaCTKH NPOOKH € PBIXJIO PACIIOJIOMKEHHBI-
MH KJIeTKaMH, dYepe3 KOTOphle YV PaCTeHHH OCYNIeCTBJISA-
ercsa raszoobmeH.

JBOMIONUA — IMPOIECC HMCTOPUUECKOr0 PA3BUTHS KHUBOMN 3 b |
OpHUPOJBI, B pe3yabTaTe KOTOPOro Ha OcHOBe OoJiee 1mpoc- ;
THIX BH/A0B OPraHM3MOB BO3HUKAIOT 60Jiee CJIOMKHBIE.
Jronoruueckuit daxrTop — GAKTOP Cpejbl, KOTOPLIHA
BO3JIEMCTBYET Ha OPraHU3M.

JKOJOTHS — HAYKA, U3YYAKNias B3aWMOOTHOIIEHUS Op-
raHU3MOB B cOO0IIecTBe W MX CBA3H CO CpPeHoii.
JHIOKPUHHAS CHCTEMa — COBOKYIIHOCTH SHIOKPHHHBIX
JKeJIé3, OCYIIECTBJIAIOIUX TIOPMOHAJNBHYIO pPeryiasiiuio
BCEX IIPOLIECCOB KHU3HEAEATEeIbHOCTH.
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BHI[OCHBDM — HInHUTaTelbHasd THaHbL, pa3BHBAWIIIafACHA B
ceMeHH pac*rennﬁ.
JuuTenualbHas TKAaHb — TKaHb, INOKDPHBIBAKWOINAA TeJ0 M

BLICTHJIAIOINAA II0JIbIe OPraHbl MHOTOKJIETOUHBIX >KHMBOT-
HBIX, BXOAAINAA B COCTAB JKEJE3 W BBINOJHAIOOAS 3a-
IMIUTHYIO U CEKPETOPHYI (DYHKIIUH.

SAnpo — oOCHOBHOU OpPraHoOWJ KJETKH, B COCTAB KOTOPO-
ro BXOAAT XPOMOCOMBI, OOeceYrBaloue meperayy Ha-
CIEJICTBEHHBIX IIPU3HAKOB OT MaTEPHHCKON KJIETKH K
JIOYEPHUM.

ditnexnerka — KeHCKAs IOJIOBAsi KJIETKA, U3 KOTOPOH B

pesyabTaTe OILJIOJOTEOPEHHMA pPa3sBHBaeTCH HOBBII OpraHmMsM.
http://vk.com/school_ipad
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