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Jloporue apysbs!

Brl HaumHaere yBJeKaTeJIbHOe NyTellleCTBHE B YAMBHTeJbLHBLIA
H MHOrooGpasHblii MHpP JKHBBLIX OPraHusMoB. Baiium myTeBomuTesieM B
9TOM MHpe Oyner yueOHHK. DTOT YUeOHHMK — I[epBasi KHHUra KOMILIEK-
TA, KOTOPHIA HaspiBaercs «JIMHMA >KHU3HM».

Texcr yueOHMKa pasielléH Ha IViaBel ¥ naparpadgsl. Hy:xkHbl pa3s-
Hesa yueOHHKA BRI HAWISTe MO OIJIARJIEHHIO WM IO HASBAHHWIO B Bepx-
Hell JacTH CTPAHHIIEL.

IIpounTaiiTe HazBaHHWe TJABE], BBOJAHEIH TeKCT M HHMOpMANHIO O
TOM, UTO BHl y3HAETe H UeMy HAYUYHTech. JTO IIOMOXKeT BAM HOHATE, HA
Kakoil MaTepwas HY:XHO o0paTHThH ocofoe BHAMAaHHe.

IMepen wkazkaeiM maparpadomM TOMeIeHEl BONPOCHI, NpeJJaraionye
BAM BCIIOMHHTH M3YUYeHHEIH padee MATepHAJ, UTO TO3BOJHT JIydile Io-
HATE W YCBOHTHL HOBEIH.

BHUMaTeJILHO PACCMOTPHTE M HM3YuWTe MIUIIOCTPAIlMH, NpouuTaiiTe
MOJANMCH K HHM — 9TO INOMOMKeT BaM Jiydmie IHOHATE CojlepXKaHue
TeKeTa.

OTBerbTe Ha BONPOCH], 00O3HAYEHBIE 3HAYKOM m. M BBITIOJIHATE

3ajlaHlA, OTMeUeHHLIe 3HAYKOM

TepMuHEI, KOTOpEIE HY>XHO SANOMHHTH, HamedaTaHBl KXHPHBIM
mpu(pTOM, a Te, HA KOTOphle HeoOXoAMMO OOGpPATHTHL ocoboe BHHMA-
HHE, — HAKAOHHLIM WPUPMmMoM.

B koHne kamporo naparpada orMeueHbl 3HAKOM 0 M BhLlIeJIeHB]
mMpuU(pTOM HOBEIe [UIA Bac NOHATHA. MX HYMHO 3allOMHMTE W YMeTh
00'BACHATE.

Bonpockl NOBBINIEHHON CHOKHOCTH, NPHBeAGHHLIe B pyGpHKe
[TITSE]  AOmKHE HAYYHThH AHANMGHPOBATH HMIYYEHHBIH MaTe-
pHaI.

BHAuKOM @ OTMeYeHbl HHTepecHble (PAKTHl M CBEICHHMS.

Heo6xoAMMEIM YCJIOBHEM YCIEIIHOTO OBJAJCHUA 3HAHWSMH HBJIA-
ercA BEHITIONIHeHHe JaGopaTopHEIX pabor. B yueOHHKe OHM OTMeYeHEI
3HAYKOM §

Ha useTHOM (poHe NPHBEASH AONOJHUTENLHBIA MaTepHa s yriay6-
JIBHHOTO M3YYeHMA.
B koHIe yueOHMKa IOMELIEH yKasaTellb TePMHHOB.



ITonesubie coBeTsl

1. I'oroBsTech k paGore. IlpogyMuiBaiiTe, UTO BaM MOMKeT IOHALOOHUTH-
csi, KpoMe yueOHMKA.

2. Ywuras naparpacd, obparure BHMMaHHMe HA KJIOYeBble NOHATHA H
CBeJleHHs, BEUIeJIeHHEIE B TeKCTe.

3. PaccMarpuBas WUIIOCTPallMM, KOTOpLIe eCTh B laparpade, orMersTe
A cebd, KakHe >KHBEIe 0OBEKTHI BAM V)Ke 3HAKOMEI, a KakHe
BCTPeTHJIMCE BIIepBEIE.

4. TlogymaiiTe, KAk MOXKHO CBA3aThH MATepHa] maparpada c¢ OKpy:xa-

IOIel JKU3HBIO M BAIIHM JHYHEIM OIIBITOM.

. Yuurech paGoTaTh CaMOCTOATENLHO, HAUHHAS ¢ MOCTAHOBKH IEJIH W

mIanupoBanna. B nrom Bam nmomosker pybopuka «Illarm k yemexys,

(5

0003HaUYeHHAA 3HATKOM L !

6. KoHcyabTHpyHTECH YV VUMTE N, €CJH MNOABJIHIOTCH 3aTPyAHEeHH:H.
Obcyxpaiire npobyieMsl ¢ POAUTENAMU M TOBAPHMIAMM.

7. Henaitte cobcTBeHHEIN KOHCHeKT uaparpada Ha Gymare MIM Ha
KOMIIbIOTEpe B BHJe TeKCTa MM KpacuBoil cxembl. KoHcuekr
NOJIXeH COlepMaTh: INIABHYH HIeW, BHOBbL Y3HAHHLIE TepMHHEI,
OCHOBHEI€ MLEICJIH H BEIBOJEI.

8. MmuTte AONOJHHTENBHEIH MaTepHas, NOJL3YyAChH OHMOJIHMOTEeKOH HIH
pecypcamu HaTepHeTa. B sToM BaM momoryr pyGpukH, o6o3HaueH-

HEI¢ 3HAYKaAMH e " \-A >

9. lns  sydmero YCBOGHHS MaTepHala BBIIOJHANHTe 3afanus
aJleKTPpOHHOTO npuiaoxkenus (II1).

10. Ommevaitme ceou docmuncenus! B Terpagu cocraBbTe TabIMIy H3
Tpéx croabmos: «5f sHalos, «5 ymeros, «Mue mHETEpecHO»; 3amoi-
Halite eé nocie uaydenus kaxdoi remul. CospaitTe JUuHy0 namn-
Ky — «noprdonmnos. Cobupaiite B Heé paGoThl, JeMOHCTPUPYIOIIHE
Balll¥ yCIexXH: JOKJaAbl, NPOeKThl, PHCYHKH, (ororpadpuu, rpamo-
Thl, OT3LIBbI y!uﬂ'e.neii HT. II.

11. IloMHMTE, YTO MHOIOE 3ABHMCHT OT BaIllero >KeJJaHUA M HacCTOH4M-
BOCTH.

Henaem BaM ycnexoB B yuébe M HOBBLIX OTKPBITHH B MHTEpecHOM H
pasHooOpasHOM MHpe KHBOH NPHPOJLI!
Asmoput



Buonorna Kak Hayka

Bbl HAUMHAETe U3YUYEHHEe LUKONb-
Horo Kypca 6uonorum. Buonoru-
YyecKMe 3HAHMA M YMeHMs npM-
roanarca B Bawied NoBcegHeBHOM
XXH3HM. OHM MOMOrYyT NMOHATL M
NoNO6MUTL OKPYXAWIWYIO NpH-
pPoAy, YMeNno UCNoNb3oBaTh M
NpUMYMHOXAarTb & Gorarcreda.

BBEJEHHUE

Bbl Y3HAETE

— 0 TOM, N4TO Wu3yyaet
Hayka Guonorus,

— 00 OCHOBHbLIX MeToaax
OMONOrMYECKOn HayKu;

— 00 OCHOBHbLIX pPas3nnuumnsax
Mexay XWBOA W HexuBown
npupoaon;

— 00 OCHOBHBLIX UapcTBax
XWBOW NpUpoaLI;

— O pasHoobpasvy XUBbIX
OpraHuamoB KW cpepgax ux
00UTaHKS,

— 0 3Ha4YeHun Ounonorum
NS 4enoBeka U ero Xossin-
CTBEHHON [eATeNbHOCTH.

Bbl HAYYMMTECH

— cobnpgarte nNpaeuna pa-
00oThI B KabUHeTe DUoNorvKn.
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§ 1. BMWONOrMA — HAYKA O XXMBOWN NPUPOJE
. BCTOMHWTE | COBOKYVIHOCTb JKMBHIX OpraHM3MOB
Ha 3eMJje cOCTaBJIAeT OpPraHHYecKHid
MHp, HWIH >XHBYIO npupoay. Hayue-
HHeM BCeX IIpOHBJ’le‘EHﬁ JH3IHH 3a-
HHMaeTcs Hayka OHoJlorHa (OT rped.
fuoc — KHU3HL, J0zZoc — Y4YeHHe).

1. Hem XuMBOE OTAUYAETCA OT He-
Kusoro?

2. [ne obuTaloT XuWBbLIe OpraHu3-
Mbi?

Buoaxorna H3yuaeT CTpOeHHe H
HH3HelleATeJIbHOCTHL OprasMamMoB,
HX MHOrooGpasHe, cooBINECTBa, CBA3M ¢ OKPYIKAIOMICH cpeflod, 3aKOHE
HCTOPHYECKOI'0 M MHIMBHAYVAJILHOIO PasBHTHA, TO €CTh HCCJejyeT pas-
JIHYHEBIe¢ TPOABJJICHHA JXH3IHH. Buosoras Oﬁ’beﬂﬁ'ﬂﬂe".l‘ ey cHCTeMYy
HAyK O KHBOH npupoge. Hexkorophle M3 HHUX HpejcraBjieHbl Ha cXeMe
(puc. 1).

Ddusnonorus

UuTonorus
Bupyconorus f_.??::::gﬂom (cTpoenue
(Bupychbi) P . N KN3HEAEATENBHOCTL
KNeTok)
Mukonorus
(rpvbbi) : leHeTuka
53 R (HacnenCcTBEHHOCTL
Baktepuonorus BUONOIMNNS  EEIEERG
(OakTepun) SEe Y  opranvamos)
£ .= POy Ao
AHaToMus b 3konorua
(cTpoenue |5 (OTHOWEHUA
OPraHoB) BN W OpraHuaMos
3oonorus Botannka L oNAY coGoit

(xuBOTHBIE)  (pPacTeHus) ﬁfcoggﬁg(r?)me”

Puc. 1. buonornieckue AucumMniamHbl

Ha Bameil niaHeTe CJIOMKHJHNCE YVHHKAJIBHEIE YCJIOBHA, HeoOXomu-
MBle IS pasBHTHs Ha Heil cuspM. Bo-mepBhIX, TeMmepatypa Ha I0-
BepxHOCTH 3eMJH ofecneuMBaeT BO3MOMKHOCTE HaJHUHA OOJLIIOrO
KOJIMYecTBa BOJbLI B JKHIKOM COCTOAHHH.

Bo-BTOpEIX, 030HOBBIA c/I0# arMocdephl 3eMJIHA 3al[HOaeT OT YILTpa-
(HOJIeTOBOIO H3NYYeHUs, I'YOHTEJNBLHOIO I KHUBLIX OPraHU3MOB.

B-TpeThHX, coNHeYHLIE JIYYH NPHHOCAT HA 3eMJI0 CBETOBYIO HHep-
T'HIO, pacTeHHA upeobpasyloT eé B XMMHYECKYIO, KOTOpas 10 NHIeBOMH
nenyd mepejaércs APYrAM oOHTATeNAM MIAHETH (pHe. 2).
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Pacrenus PacturensHoAaHoe
HUBOTHOE

Puc. 2. Cxema NWLLEBOW Uenm

JKuBple OopraEH3MBEl Ha Hammell IiaHeTe OUeHb PasHOOGpPA3HEI M
MHOrouyncaennbl. OHM JKHBYT Ha cylie, B Bojie, B IlouBe, B Bosnyxe. 06-
JIacTh pacIpocTpaHeHHs YKH3HH COCTABJIAET 0cobyio 060/M0UKy SeMan —

6nocepy (or rpeu. 6uoc m cpepa — map) (puc. 3).

f@\ S T T T e ————

10,000

Puc. 3. Mpannubl Bruocdepsl
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bronorua — Hayka o XWBOW npupone

3uavenne oGuosorun. Muorue agymaior, 4ro 6HOJOIHA — 9TO NpocTas
HAyKa, CYTh KOTOPOH COCTOMT B TOM, UTOGEI paccMaTpHBATh B MH-
KPOCKOI IBeTKH PACTeHHH WJIH CMOTPeTh CKBO3L JIVIY Ha Nephs NTHI
HJIM IIepcTh KUBOTHEIX., Ha camom Jerne GHONMOrHMS — OYEHH CJOMKHAA
Hayka. Buosiornueckue 3HAHHMSA JIe3KaT B OCHOBE MEIHMIIMHCKHMX H CeJILCKO-
X03AMCTBeHHKX Hayk. DBHosorms pemaer BakHelIIMe NpaKTHYecKHe
sagaun. OfHa M3 HHX — I[POM3BOJCTBO NpPOAOBOJALCTBHA. [lus Toro
uToOKl OGeCNeYnTh NHTAHHEM pPacTYMVI0O YHCJIeHHOCThH HaceleHHsd
Hame# IaHeThl, HeoGXOAMMO HMMeTh BBLICOKONIPOAYKTHBHEIE cOpTa
CeTLCKOXO3ANCTReHHEIX PACTeHHH W TOPOJALI JKHBOTHEIX, a TaKKe cO-
BepIlleHHLIe MeTOALl WX BHIPAIHBAHHUSA. JTH NPoOJIieMEl HeJlb3f PelldTh,
He 3Hasl 3aKOHOB GHOJIOIHM.

Ouens BakHA 3ajlaua pa3paboTKH METONOB NpeAyHpe:KIAeHUS H Jie-
yenus GoJiesHell desoBeKka, 0COOCHHO TAKHX THAMKENLIX, KaK cepiedHo-
cocyauctrie, pak, CITM]I. Pemenne aToii 3agaun Tpebyer raybokoro ue-
CJIeJIOBAHHS JKM3HEHHBLIX IPONECCOB M MeXaHM3MOB, MMM YIIPaBJIsSIO-
MAX, KaKk B OTAEJBHEIX KJeTKAaX, TAK M B OPraHuaMax W coolIecTBax.

Baaropaps pocTHikeHHAM GHOJIOTMYeCKOH HAYKM B HPOMBIILUIEHHOCTH
NIAPOKO TMPHMEHSIOTCA coBpeMenHEIe Gnorexnosorni. Hanpumep, kedup,
IPOCTOKBAINA, HOIYpPThl, ChHIPBI, KBAC M MHOI'Me [APYrHe HPOAVKTHI 4eso-
BeK mnoJsrydaer Osarofiaps JeATeNLHOCTH ONpeeféHHLIX BWAOB IpHOOB H
baxTepuii. C NOMOMEI0 COBPEMEHHBEIX OHOTEXHOJIOTHI IPOMBINLICHHEIE
NPeIPHATAA BEITYCKAIOT BLICOKOMPEKTHBHEIC JIeKapeTBa, BHTAMHHEI,
KOPMOBEIE IODABKH JUIA CeIbCKOXO3ANCTBEHHLIX JKHBOTHEIX, CPeCTBa 3a-
OMTHl pacTeHHi oT BpejxuTeseit u GosesHel, GakTepHaibHbIe YIOGpeHHs,
a TaK)Ke Npenaparhl /Ui Hy’K/J [HINeBOH, TeKCTHJILHOH, XHMHUeCKOH H
JIPYIHX OTpacjeil MPOMBINUIEHHOCTH M JUIS HAYYHBIX [eJiei.

Baxkmeifimas 3ajiauya Halero BpeMeHH, KOTOpas BCTAJla Tepesi 4eso-
BeYeCTBOM, — OXpaHa NPHPO/LI B NPHYMHOKeHHe eé GorarcTB. YesoBer
CcBOEH XO3AHCTBEHHOH AeATEeJLHOCTHIO AKTHBHO 3arpAsHAET OKpY:Kaio-
HIYIO Cpeny, BCJeICTBHe 4ero NPOMCXOAMT COKpallleHHe YHCJIeHHOCTH M
Jlaske RGeS BHIOB JKWBOTHBIX W pacTeHHi. 3arpsisHeHHe OKpPYIKAIONIeH
cpejibl OTPHUIlATENILHO BJMHET W Ha 3/10poBke uejoBexa. OCTAHOBMTE pa3-
BHTHE NPOMBINLICHHOCTH WM POCT ropojioB HepoamoxkHo. Ho copepmenno
HeoOXOAMMO HPeJOTBPATHTEL YIpo3y, KOTOPYIO HecéT 3TOT Ipolecc NpH-
pojie ¥ CAMOMY 4eJIOBeKY, YTO Taike TpeOyeT IJyOOKOINo 3HAHHA 3aKO-
HOB OHOJIOTHH.

Takum OﬁpaSOM, Buonorus W3y4aeT He TONbLKO CTpoeHue U XU3HefeATenbHOCTEH
XUBLIX OpPraHMaMoB, WX MHOI’(}OﬁpaBME W paiBUTHe, HO W NOMOraeT pewuTb
npobneMy COXpaHeHWs W YNYHLEeHWA YCIOBWA XU3HKM Ha HalweRl nnadere.
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Jlns Toro urToOBI JIiydulle YCBOMTH MaTepHan maparpada, co-
craBeTe ero mias. Ilnan fnosskeH orBeuaTh cie[ylomuM Tpebo-
BAHMAM:

1. TIyEKTH IUIAHA JOJKHEl OTPAKATH IJIaBHEIe MEICJIH.

2. IlyuxTel niaHa JOJKHB OBITE CBSA3AHEl MeJY cOBOM 110 CMBICHY.

3. IlyaxTe ninasa GOpPMYJIHPYIOTCA KPATKO H Y&TKO.

IIpH cocTaBieHMH IJIAHA TEKCT AEJHTCH HA YACTH (CMEBICJOBHIE
eAMHHIOEI) M B KaXKA0H M3 HUX HAXOAWTCH IJIaBHAA MEICIL. YTOOEI
BaM ORLJIO Jlerde CHpPaBHTLCH € 9THM 3ajlaHndeM, YHTAsA TeKCT Hmapar-
pada, sagasaiiTe ABa Bompoca: «O uém 3iech rosopuTcA?» U «Uro 06
arom ropopurca?s. Ilepeeiit Bonmpoc momosker BaM pasOGHTE TeKCT Ha
«CMEICJIOBEIE €JHHHIEI», & B-ropoﬁ — BBIJI&JIHTE CaMoOe CyllecTBeHHOe,
rJaBHOe B 9TOI YacTH TeKcTa.

Yro mzydaer Guonorma? m Buonorus. 0
bBuocgepa.

Yro HaswiBaloT Buochepon?

Kakoe 3HauyeHue mmeer naydexwune bBuonormm
ANA 4Yenoseka?

1. lNpoanannanpyinte pucyHok 2 «Cxema nuuie-

BOW Uenu». CaMOCTOATeNbHO COCTaBbTe MNULLEBYIO
uenb, XapakKTepHylo ANA XMBbIX OpraHu3mos, obura-
oWwx B BalLe MecTHOCTU. CpaBHWTe NpeanoXeHHyIo
BaMK MULLEBYIO LieNb € MULLEBLIMK LenaMKn, CocTaB-
NeHHbIMWA BalMMK TOBaPULLIAMKM NO Knaccy. BuiAacHu-
Te, KaKOe YMUIO XKMBLIX OPraHWM3MOB NpPeCTaBneHo B
Haunbonee ONMHHOM NWLIEBOW Leny.

2. BuifiCHMTE Yy CBOMX POAMTENE, 3HAKOMbIX UX MHe-
HWe O 3HaYeHWH BUONOrMK B XKWU3IHW COBPEMEHHOro
venopeka. MNoarotopbTe CoOBUCHME, B KOTOPOM MNpPM-
BEfiUTEe KOHKPETHLIE NPUMePLl UCNONL30BaHUA Brono-
rMHeCcKMX 3HaHWA B NMOBCEOHEBHOW XW3HWM Y4enoBeKa.
3. CoctaBbTeé CNUCOK nNpodeccui, CBAIAHHBIX C
BUONOrMYecKMMIK HayKaMu.

Iloyemy GHMOJIOrHIO CYHMTAIOT Haykoil Gyayinero?
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§ 2. METOAbI U3YYEHMA BMOJIOrMM

Jinsi To3HAHWSA JKHBOH HPHPOJLI
VUEHOMY OUYeHbL Ba)XHO IPABHILHO

1. HTo n3yvaer Guonorua? BRIOPATh NIYTh HMCCICAOBAHHS, WJIH
2. Kakue uameputensHbie npubopbl meroq (OoT rpeu. memodoc — crocod
8bl 3HaeTe? HOBHAHMS), KOTOPLIM OH GYJIeT IOJb-

soBarkcsa. Pasmmuaior npakmuueckue
H meopemuyeckue Metoiansl. K mpak-

THYECKHM METOJ[aM OTHOCAT Halio-
denue n axcnepumenm (onvim). TeopernueckHe MeTOAL CBA3AHEI C
00BACHeHHEM pPe3yJLTATOB, MOJNYYEHHEIX B Xoje HaAOJIONeHHS WIIH
ONBITHBIM IMyTéM. OHH HPUBOAAT K YCTAHOBJIEHHMIO PA3JIMUHBLIX 3aKOHO-
MepHOCTei W B3aMMOCBA3eif, a B KOHEYHOM HTOre — 3aKOHOB NPHPO-
Abl. 3HAHME THX 3AKOHOB IIO3BOJISET YeJOBEKY IOHMMATHL IIPOIECCHI,
NPOHCXOJISAIAe B JKHBOW NPHpPOjle, NpPeJBHJETh WX M MCIOJL30BATE B
ODpakTHYECKHX IeJgAX.

Ha6monenne. OHAM M3 CaMbIX NEePBLIX MeTO/OB, KOTOPBIMH CTAJ
HOJB30BATHCH eIé NepBoORITHEIN uesioBeK, Oul10 HabaiogeHne. 3HaAHHUA,
noJiydeHnble npu HaGNIONeHHH 3a OKpyKaomeil npupomoi, JoOJH
nepeflaBayid M3 NMOKOJEHHS B TNMOKOJeHHe B BHJle Npejanwii, mpHMer,
sanuceil. ITOT MeTOJ M CerojlHA OCTA@TCH BAXKHBIM METOJOM Hay4HOI'o
nospanusa. Hanpumep, mMoxkHO HaGaiofiaTh 3a MOBe/leHAEM JKHBOTHEIX B
npupozne.

Tak kak nab.mone}ma f.[ﬂé’l' BOBMOZKHOCTE HNOJNYYHTH OTBET Ha IO~
CcTaBJIeHHBIH BOIPOC, OHO NOJKHO ORITH IleJleHAlpaBJIeHHBIM, TO ecTh
HMeTh ONpeleNIEHHyI0 yeas. JLnsa Toro uTobsl JOCTHIHYTH MOCTABJICHHOK
nejqH, HeoOXoAHMO paspaboTaTk naan Habawdenus, TO eCTh NOPANAOK
neiicreuii. Ilosygaemsie B Xoje HabmojleHHsA OTBeThl HA NOCTaBJIEHHBIG
BOIIPOCHI HeOOXOAMMO KaK MOKHO Nojpo0Hee 3alMCHIBATE B CHEHANEL-
HEIA Onesnurx nadawdenus. Ilpu osToM EHdero or cebs n1obaBisaTh HeJlb-
34. Jlna monaydeRHs JOCTOBePHLIX pPe3ybTATOB HeoGXOJIMMO HPOBECTH
HOBTOPHBIE naﬁmonemm B Tex e YyCJOBHAX.

JkcnepuMenT (OT JAT. Jxcnepumenmym — mpoba, onmuIT) — Golee
CJIOMKHBIH, ueM HaOMwoneHHe, npaxkTHdeckuil merton. C ero nomMoubo
MOKHO TOATBEPJMTE HJIM ONPOBEPTHYTH KaKoe-JTMG0 TpejAnosoxKenne.
Or HabmofleHUA DKCIEPUMEHT OTJIHYAeTCH AKTHBHBIM BosfeiicTBHeM Ha
H3y4YaeMblif 0GbeKT.

Hanmpumep, MOMKHO ONBITHEIM NYTEM YCTAHOBHTB, KAK BJIHAET IIO-
JuB Ha poct pacrenus. Jlns sroro GepyT TPHM Ipynnbl OJHHAKOBBIX
pacTeHmii (ofHOTO BHJA, COpPTA, BOZpACTa, pasMepa) H MOMEIAIOT HX B
OJIMHAKOBLIe YCJIOBHS (OCBEIEHHOCTL, TeMIIepaTypa BO3JYXa W T. IL).
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JiBe rpynmbl pacTeHHif HMCHOOJL3YIOT IS HMCCHeoBaHHA (PKCIepHMeH-
TajlbHEIe TPVIINE]), TPeTbI0 — J[JIA CpaBHeHHMA (KOHTPOJIBHAA IpyIIa).
Pacrenns sKcIepHMeHTaJbHBIX IPYII HAaYHHAIOT HO-PasHOMY IOJIH-
BaTh: OXHH YacTo, a ApyrHe peako. KoATponbHas rpynna pacTeHHH
noaydaer oObBIMHBIN IOJHB.

B Teuenme Bcero skcrmepHMeHTa HaGJI0JaOT 3a PpOCTOM W pPasBUTH-
eM pacTeHHM# Bcex rpynmn. IIpu sToM H3MepsOT BBICOTY, NJIOMalb
JucTheB H T. 1. Bee mokasarenu moapoGrHo sammchiBalorT. CpaBHHBas
nojgydeHHEIe JaHHEBIe, JeJAal0T BRIBOJ O TOM, UYTO HEJOCTATOK BJIArH IIpH
noJuBe HeGJAaronpUATHO CKA3bIBaeTCA Ha pPOCTe M PasBHUTHH pacTeHHM.
Yem Oosnbmre pacTeHHIl B HCCHAeyeMOi rpymie, TeM TOUHEee BEIBOJKI.

Ecnm npu cobniofeHMn ONHUX U Tex xe YCNOBUIA Pe3ynkTaTbl HECKONBKUX Ofbi-
TOB COBMNaAanT, TO FOBOPAT O AOCTOBEPHOCTA NOAYYEeHHBIX [AaHHbIX.

Hamepenne. BoJLIIMHCTBO HAYYHBIX HSKCIICPHMEHTOB M HAGJIONeHHI
BKJIOUaeT B cebA IpoBelleHHe pasHooOpasHEIX HaMepeHHi. Hamepe-
HHe — BTO OIpejleJieHHe KOJHYECTBEHHBIX 3HAYEHMI TeX HJIM HMHBIX
IIPH3HAKOB H3yuYaeMoro Oo0BeKTA WIH ABJIEHHSA ¢ NOMOIMLIO CIeIHATL-
HBIX TeXHHYeCKHX ycTpoiicTB. CaMbIM IPOCTHIM H3MepHTeJlbHBIM
WHCTPYMEHTOM SIBJfeTcs JnHeiika. C eé MOMOIIBI0 M3MEPSIOT JJIMHY,
IIUPUHY ¥ BRICOTY npeaMeToB. [ HM3MepeHHMs MacChl TeJl HCIOJbL3Y-
10T Bechl, JIIsSi H3MepeHHs TeMIepPaTyphl — TepMOMeTpEl. XOpoIno 3Ha-
KOM BaM NpHGOp IS M3MepeHHS BpeMeHHM — vuackl. [ mpoBefeHHsA
CJIOKHBIX H3MepPeHHil KOHCTPYHMPYIOT ClelHaJbHble NMPHGOPHI.

Y10 Takoe metofl? KakoBk! OCHOBHLIE MeTOfk! o Mertop. o
M3yHeHUA NPUPOAbI? HabniogeHue.
410 MOXHO aTk C NOMOLLLKD HabmogeHwia? JKCnepuMeHT.

yaH H3MEPEHH2.

Yem HabniofieHne OTIMHaeTCA OT 3KCnepuMeHTa?

Kakve Bbl 3HaeTe uamepuTensHbie npubopsl, He yno-
MAHYTbIE B y4ebHUKe? Tae ux ucnonbayior?

1. Pacckaxute o Bawmx Haubonee WHTepecHbix w
HaDMIOAGHUAX U3 XN3HW NPUPOABLI.

2. Wcnonb3yna Texcr naparpaca, chopMynupyate Tpe-
HopaHua, npeasaBnseMbie K HabniogeHuam.

KakumMu kauvecTBaMHM, Ha Ball B3IJIfAf, AOJXEKeH obja-
AaTh HAcTOSAIMK yueénnif? Kakue kauecTBa BRI XOTe-
Jau Osl pasBHTE B cebe?
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§ 3. KAK PABOTAIOT B JIAGOPATOPUM

IKcIepMMeHThH OGBIYHO MPOBOAAT
B CHeNMHAJLRHO 060pVIOBAHHEIX IO-
1. Kaxoe naﬁopaTopHog 0bopyso- MeIeHusx — naﬁqu};ropuax. Ipu-

BN BOM ! AIaCCTHO crynag K pafore B jabopaTopHH,
2. Kakue npasuna nosefeHus B na- HYKHO HAYYUTHCS MOJb30BATHCA 110~

6opatopun Bbl 3HaeTe? cymoit u npmbopaMu M HEYKOCHH-
TeJIbHO cobJiojaThk npasuja padoThl

B JabopaTopHu.

NMPABUNA PABOTHI B NABOPATOPUWN

* Henb3d NpUHAMaTL NULLY WU UCMONB30BaTh ANA eAbl U NUTEA NabopaTopHylo no-
cyay.

* Henb3s Tporats Nnpubopbl ¥ BewecTBa O3 pa3pelleHns yuuTens.

© Henb3n HIOXaTb HEe3HaKoMble BellecTsa, Npubnuxas yMx K nuuy. BabixaHwe na-

POB HEKOTOPLIX BellecTs MOXeT Bbi3BaTb pasfpaxeHue W OXOor AbiXaTelbHbX

nyTedn.

Henb3n UCnonb3oBarh HeM3BECTHLIe BELecTpa.

B cnyqae niobbix 3aTpyaHeHUid HeoDXOAMMO HeMeieHHO oDPaTUTLCR K YHUTENIO.

MNpu pabote cnepyer cobnmiofaTts aKKypPaTHOCTb U OCTOPOXKHOCTb.

Mo oxoH4aHuu pabotsl Bce Npubopbl U BelwecTBa AOMKHLI ObiTe BO3BPALLEHbI

Ha CBOE MecTo, a pabodee MeCTO NPUBEeHO B NOPSAOK.

s nposepienws oneita Tpebyetcn nabopatopHoe obopyaoBanme — nabopa-
TOpHas nocylla, paanuyHbie Npubopb! (HarpeBaTtenbHLie, U3MepUTeNbHLIE U Ap.)
W NabopaTopHLIE NPUHALNEXHOCTH.

JlaGoparopayio mocyny H ofopyjAoBaHHe B 3aBHCHMOCTH OT HX HAa-
3HAYEHHS H3TOTABJHBAIOT H3 CTeKJa, KepaMHKH, IJIacCTMACCHI HIIH
merayssa (puc. 4). Kpome ofniunoro crekJja, JUisi M3roroBJenus Jabo-
paTopHO# MOCYABI HMCHOOJBL3YIOT CIeNHalbHOE TepMOCTOHKOe CTeKJIO,
KoTOpoe chnocofHo BellepikaTh Harpesanwe. K snaGoparoproit nocyue,
KpoMe NpoOHpPOK M KOJO pasHOro o0béMa, OTHOCHTCA TAKMKe Yallkad
IIémpu. OBa uMeer GOPMY HEBHICOKOTO IJIOCKOTO OHIHHApa (pHc. 4, i),
KOTOPHIH 3aKpHIBAETCH KPHIIKOW Tako# ke QopMbl, HO 066JabImero
JIHAMeTpAa.

B nmpomecce nmpoBeieHHA pa3JIHYHLIX ONLITOB HCIOJL3YIOT pasHoe Jia-
GoparopHoe obopyaoBanue. Hanpumep, A/ nepeiHBaHHA >KHIAKOCTeH
NPUMEHAIOT goponxu (puc. 4, ), ana or6opa olpeleNéHHOr0 KoJude-
CTBA MMHIAKOCTH — nunemiu (puc. 4, d), LIS HepeHeCeHHA TBEPALIX
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BelecTs — wnameau. YacTo NpH NPUTOTOBJEHHH NpeNapaToB, pac-

CMATPHBAEMEBIX MOJ MHKDPOCKOIIOM, MCIONL3YIOT npedmemuvie cméxaa
(puc. 4, 6), nunyem (puc. 4, 2) U npenaposaivibie uzavi (puc. 4, e).

R \

Puc. 4. NaboparopHan nocyaa u obopyaosanue: Konbsl v MepHbie unMHAps! (a);
npeameTHble crékna (6); sopoHka (8); nuHuer (r); nunerxa (4); npenaposanbHas
urna (e); 4awka Metpu (x)

OBbACHUTE, NoveMy TPebyeTca 3HaTb U CobIo- 0 naﬁopampuﬂ.o
AaTh Npasuna noseeHus B naboparopum. naGaparop—

Kakve npaevna Bbl NpUMeHany B Duity? o6opy-

Paccmotpute pucyHok 4. Kakoe nabopatopHoe 060- Aonanue
PYAOBaHME MOXHO WCNONL30BaTL ANA W3MEPeHUA
00LEMa XWAKOCTH, ANA NPUroTOBNEHWA pacTBopa,
ANA NepenvBaHua pacTeopa?

Kakne npodeccun cpsisannl ¢ paGoroit B JaGopa-
Topun?
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§ 4. PA3HOOBPA3ME >XWBOW NPUPOADI

IlapeTBa  KHMBBIX  OPraHH3MOB.

B mxonnHOM Kypce GHOJIOTHHM dale

1. ;‘::mﬂaﬂ;’"“’ STNFEISONGH - OF BCero Hcnojbdyercs KJjaccupuka-

IUs, B KOTOPOH BBUIEJSIIOT YeThIpe

2. Kakve npu3Hakyu XapakTepHbl napersa: Bakrepun, I'pu6si, Pacre-
AR KMBBIX OPraHW3mMos? aus M JKuBoTHkIe (pHc. 5).

OTaAMuUHA KHBOTO OT HEXHBOIO.

Ha neppulif B3IJIsS{ OTJIHYATH JKHBOE
OT HEeXHBOI'O OpocTo, HO 3TO HEe COBCeM TaK. HKnupre OpraHHU3MEI CO-
CTOSAT M3 TeX JKe XHMHUYEeCKHMX DJIeMeHTOB, UTO H O00LeKThl HeMHBOH
npupoasl. Hekorophle 06BeKTH HeKWBOW NPHPOALI, HANPHMEp KpPHC-
TaJJIbl [OBAPEHHOH COJIM, MOryT pacTH. B TO Ke BpeMsA ecThb >KHBbIe
OPraHM3MEI, KOTOpPEIe MOTYT JJIATEJhLHOe BpeMs HAXOJHTLCA B COCTOA-
HHHM HOOKOH (HalpuMep, ceMeHa pacTeHuif). B aroT mepmox nposiBieHHA
HX KHU3He[AeATeNLHOCTH He3aMeTHRI, 4TO JlejlaeT HX MOXORHMH Ha
HeXKHBEIe 00BEeKTH. UYTo 3kKe oObejHHAEeT BCé KHBOE H OTJIHUYAET ero
OT HeXXHUBOU NPHPOILI?

Kaxawrii :KABOH OPraHA3M COCTOMT H3 KJIETOK (HCKJIOUeHHe COCTAB-
Jgstor Bupycel). Tena mesxuBoil npHpojsl (3a MCKJIIOYEHHEM OTMepIIHX
Opl‘aBHSMOB) KJIETOYHOI'0O CTpOeHHA He HMelT. EcTe OpraHH3MEI, CO-
cTOAIMEe M3 OAHOH KJeTKH (Haupumep, GaKkTepuH, OJHOKJIETOUHLIE

)

e

BakTtepun pubb! PacreHusn XusoTHble
Puc. 5. Llapctea XuBOW NpUpofibl
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JKHBOTHBIE, HEKOTOPEIE BoJopociH ¥ rpubsl), Apyrue o6pasoBadbl 60Jb-
IIHM KOJHYeCTBOM KJIeTOK (aanpuuep‘ IIBETKOBEIe paACTeHHHA, MHOIO-
KJIETOUHBIE 3KHMBOTHBIE).

Bee xuBLIe OPraHH3MEBl CXOAHBEI MO XHMHYECKOMY COCTaBy, TO eCTh
COCTOAT M3 OJHHX H TexX e XHMHYeCKHX coe}umenuii.

Beem OpraEuaMaM s KH3HH Heoﬁxom{uo IMOCTYIJIPHHe DHepraH
uaBHe. ['JIaBHBIM HMCTOYHHMKOM 3HEPrHM Ui Bcex oburareseil Hamei
minanetTsl gBasiercsi Coumne. dnepruio CosiHNa cnoco0HLI YJIaBIHBATH
seséHksle pacreHnA. OHE npeobpasyioT NOIVIOMEHHYI0 DHEPrHi0 COJHed-
HBLIX .nyqeﬁ B XHMHYeCKYIO DHeprui COo3JlaHHLIX HMH OpraHH4YeckKHX
BellecTs. 3eéHBIe pacTeHHA MOXMHO CPABHHMTE C eCTeCTBeHHBIMH
«XuMHYeckuMu JsaboparopusiMues. [loeflas senénnie pacrenus, Jpyruae
OPraHH3MBI OJYYaKOT HEOGXOJIH.MHE UM BelllecTBa H 3HepPrHio.

IHumanue u dvixanue ABIAKTCH XapaKTepHOH 0co0eHHOCTHIO BCexX
JKHBBIX OpPraHH3MOB, MOCKOJBKY ofecnedydBalT WX Ile(}ﬁXO}IHMHMH
BelllecTBAMH M 9Heprueii. B cBow ouepe/lb, OPraHM3Mbl BBIJEJISIIOT B
OKPYIKAIOMIYIO UX cpely NPOAYKTH cBoell kKHsHepeATeabHocTH. Takum
obpasoM, HeoOXOAMMOe YCJOBHE CYIECTBOBAHHUSA JKHBBLIX OPraHM3MOB —
oOMeH BellecTB ¢ OKPYIKalomed cpeloi.

JKuBRle OpraEU3aMEl CIIOCODHR! BOCIPHHHMATE BO3[EHCTBHA OKpPYKa-
OImend cpellbl M onpejleJénarM o06pasoM Ha HHMX pearMposaTh. JTO
fABJIeHHEe HAa3BIBAIOT pas/ipakHMOCThIO. Jl.us BCeX MHBLHIX OpPraHH3MOB
XapakTepHsl pocm W passumue, TO €cTh B Ipollecce JKHA3HA OpraHus-
MEl YBeJHUHBAIOT CBOH pasMephl H Maccy. Cnoco6HOCTE BOCHDOH3BO-
IAHUTL cebe NMOAOOHBEIX — BajKHeillllee CBOMCTBO KHBLIX OPraHMsMoB. JT0
SIBJICHHE HA3BIBAIOT pPasMHOMKeHHeM. COBOKYTIHOCTB BCEX STHX CBOMCTB
XapaxkTepHa TOJBKO LIS JXHBBIX OPraHU3MOB.

Kakue UapCTBa XMBLIX OpPraHM3MOB Bbl 3HaeTe? 0 UapcrBa: 0

bakTepun,
HYem oTNKU4aI0TCA XKUBl FAHWU3IMBI OT HEXMBBIX
ObLaIORE i e R il Fpmbbi, PacreHus,

JuBoTHble.
Kakoe 3Ha4eHue N5 CYeCTBOBAHUA XM3HU Ha 3eMm- Ob6MeH BelLecTB.
ne uMeet CrnocobHOCTL OPraHWU3MOB K PasMHOXEHMIO? Pa3fpaXxnuMocTs.

MCnonbayst NaMsaTky Ha ¢. 9, CocrabTe nnaM 0 PaszmHoxeHue.
naparpada.

0T 3eJIéable pacTeHHs?
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§ 5. CPEAbI OBUTAHUA OPrAHU3MVIOB

Cpena oburanma. Kasawlii opra-
HH3M 00HTaeT B ONpejeéHHON cpe-
1. H7o Takoe Guocdepa? mne. Bcé To, UTO OKpYy:KaeT XHUBOe
2. Kakue cpeasl 0DMTaHUA XMBbIX CYIecTBO, HA3LIBAIOT cpefpoil obura-

OpraHu3MOB BaM M3BeCTHbI? HuA. Ha 3emile cymecTByeT ueThipe
OCHOBHBIE cpe/ikl 0GMTaHUs, OCBOeH-
HbIé H 3acejIéHHEIe OpraHH3MaMH.
JT0o BOJHAS, HA3eMHO-BO3JYINHASNA,
NoYBeHHAs W, HAKOHeIl, OpraHuaMeHHas (cpejia, obpasyeMasi CAMHMH
SKHUBLIMM OpraHH3MaMH).

Kasxkpana cpena o6UTaHMA WMeeT CBOM ocoOeHHEIEe YCIOBHSA JKH3HH,
K KOTOPBLIM OpPraHM3Mbl npucnocabimuBaiorcs. ITUM obbsicHseTCH GOJib-
moe MHorooGpasde >KMBBRIX OPraHM3MOB Ha Hallled IUlaHeTe.

Bopa cay:xur cpenoif ofMTaHMA AJid MHOrMX opraHusmoB (puc. 6).
M3 BoABI OHM MOJYYAOT BCE, YTO HeOOGXOMMMO MM JUIS usHH. Boaubie

Puc. 6. Cpeabl Xn3uu: BoAHaA (a), HazemHo-Bo3ayWwHan (6)
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OPraHMsMbl OYeHb pasHoo0pasHbl, HO Bce MX OCOGEHHOCTH CTPOCHHMS M
NpHCIIOCOOJIeHHs OHpefessiioTesa (PHINIeCKHMH H XHMHUYECKHMH CBOMH-
CTBAMHM BOJBI.

Boja obnajaer BRITAJKHBAOIEH cHIOH. DTO CBOMCTBO MO3BOJISAET
MHOI'MM OpraHMsMaM [IapuTh B Tojue Bojakl. K HHM oTHocATcH Kak
MeJIKHe pacTeHHs W YKABOTHEIe, TAK W JIOCTATOYHO KPYNHEIE OpPranva-
MBI, HAIPpUMEp Me[y3bl. AKTHBHEIe ILUIOBIL! (pBIGBI, JeJNb(DHHBLI, KHUTHI
H p.) uMelorT ofTekaeMylo (popMy Tejla, 8 KOHeYHOCTH B BHJe IJaBHH-
KOB MM JacT. MHOrme BOJHEIE OPraHHM3MEl BeAYT MAaJIONOJBHKHEIN
WJIM Jlake NPUKPeIVIHHLIH ofpas KHU3HH, HANDHMED KOpAJJIOBLIe I10-
JIAIIEL.

Boja cnocofna HakKamIMBATL M VAEPHHBATEL TEIUIO, NMOITOMY B Boje
He OHIBAET TAKWUX pPe3KHX KojebaHMII TeMIepaTyphl, KAK Ha cyIme.

HHMBOTHEIE 3aCeJIMJIM BCIO TOJINY BOJLI, BILIOTH A0 CAMBIX I'VTyDOKHMX
OKeaHCKWX BOAJAAH. PacTeHHs JKHBYT TOJLKO B BePXHHX CHOSAX BOAH,
KyJa NPOHHKAaeT COJHEeYHLINH cBeT.

Boanmoe smadyenme AJA BOJAHLIX OPraHM3MOB HMeeT COJIeBOI cocTan
BOJBI.

Haszemuo-posnymuas cpena OGojiee cJokKHa W pasnooOpasHa, 4deMm
BojHAfA. BoJjbmioe sHaAUYeHHe JUIA SKHUBYIIMX B Heil OPraHM3MOB HMEIOT
cBOMCTBa M cocTaB Bosayxa. Bosayx Menee niorHuli, yem sopga. Ilo-
STOMY HaseMHBIM oDHTATeNdAM TpyAHee MHOAJepP>KHBATH CBOE Teji0 B
npocTpaHcTBe, 4YeM BOJAHBIM. JLis sTOoro MM HeoGXOJHMBI clenuaJbHbIe
npucrnocotieHHA: XHBOTHEIM — KpeNKHil cKejeT (HapY:XHEIH HIH
BHYTPEHHHI{), pacTeHHAM — CHJILHBEIE KOPHM.

Temneparypa BO3AYXa MOMKeT MeHATHCS O4YeHL ORICTPO M Ha GOJIL-
MIHX OpPOCTPpaHCTBAX, HO3TOMY JXHUBYIIHe Ha CYIIe OPraHH3Mbl HMeEJOT
pasIAuHLIe TMPHCIOCOOMeHNA, MO3BOJIAIONIAE BRIJICPIKABATE peskHe IIe-
penajibl TeMuepaTyphl.

Basknoe sHaueHWe [N HA3eMHBIX OPraHM3MOB HMeeT XWMHYECKHIH
coctaR Bosayxa. IlosTomy 3arpssHeHHe BO3AyXA OKA3LIBAET OTpHIA-
TeJLHOe BO3JIeHCTBHE HA JKHBLIC OPraHM3MBbl.

Y HaseMHEIX OPraHH3MOB, >KHBYIIHX B YCJOBHAX PA3IHUHONH BJaK-
HOCTH, TAKKe BRIpaAbOTAJIMCEH ClHelHaJbHEIe NpHenocobleHus.

ITousa — BepXHMIl PHIXJLIH cjioif cymu. OHA COCTOMT H3 HEXHBEIX
(KOCHBIX) HeOpraHHYecKHMX BellecTB (MHHepaJbHLIX BellecTB, BOALI H
BO3JIYXa), a4 TAKKe COJEPKHT MHOIO 3HBOTO (OHOJOTHYECKOr0) OpPranu-
YeCcKOro Bemjecrsa (OCTATKHM PACTeHHMI M MMHUBOTHBIX, HPOAVKTHEI HX pas-
JIOYKeHHsA — Tmepernoii). B mouse oburaior GakTepwH, rpubhl, YepBH,
HaceKkoOMble H HX JIHUMHKH M Jla’ke TaKHe KPYNHbIe }XHBOTHLIe Kak Kpo-
THI B 3eMyepoikn (puc. 7). [TosroMy mouBy HA3EIBAIOT GHOKOCHBIM TIPH-
POAHBIM oOpaszsoBaHHEM.
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Cpe,qu oburaHmua OpraH13MoB

Puc. 7. Nousa — cpena obutaHuA

Ilox nmeiicTBHeM oKpy:kajome# cpefhl MOYBA HeNpephIBHO H3Me-
HAeTcA. Boma or Joxjieil ¥ CHeroB pacTBOpAeT MHHepaJbHEIe BelllecTBa;
norubIMe >XHBOTHLEIE M PACTEHHS IONOJHAIOT IOYBY OpraHdyecKHMH
OCTATKAMH.

OrpoMHyio poJik Urpaer Mno4ysa B >kuMsHu pacrenwnii. Ilousa obnana-
eT 0ocoOBIM CBOMCTBOM — ILIOJOPOAHMEM, CIOCOGHOCTBIO 06GecHeuHBATH
pacTeHMs MHTATEJLHLIMHM BeIecTBAMM M BJAroi, cosjfaBaTh YCJIOBHSA
JUIA WX JKU3HeAeATeNhHOCTH. YeMm GoNbIle B MOYBe MHHEPANLHEIX
BelllecTB H IeperdHos, TeM oHa mjogopoaHee. OT mIogopoAus MMOYUBE
3ABHCHAT YPOXKail BOSZAENBIBAEMEIX KYJIBTYP.

IToupa mocTeneHHO HCTOIAGTCH H3-3a TOINO, UTO KAMALIH ypoxxai
YHOCHT M3 MOUBEI KAK0e-TO KOJNYEeCTBO MHHEPAJLHEIX BemecTB. Yro-
OBl BOCIIOJIHMTE MX COJep)KaHHe, B IIOUBY BHOCAT OPraHHUYECKHe H MH-
HepaJibable yaoOpenus. IloapoGuee o6 ynodpenusx Bel yzHaere B § 25.

Tena MHOTHX OPraHM3MOER MOTYT CIYXKHThH *KH3HEHHOH cpefiod AisA
JPYrux oprasmsmoB. J{u3ne BHYTPH APYroro opranMaMa xapakTepusy-
ercst GOJNBIIMM MOCTOSHCTBOM 10 CPABHEHHIO ¢ JKH3HBIO B OKPYKAIOIIeH
cpene. IlosToMy opraHH3MEI, HaXoAAmMWe cefe MecTO B Tejle paCTeHHMH
HJIA JKHBOTHEIX, YACTO MOJIHOCTLIO YTPAYMBAIOT OPraHbl M Jlase cucre-
MBI, HeoOXouMEle cBOGOAHOKHBYIAM BHAaM. 006 5THX B3aHMOOTHOIIE-
HUAX OPraHM3MOB Bhl y3HaeTe, uayuas OGHOJIOrHIO.
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Mon naGoparopun

Yrobul Jyulne YCBOMTH Y4eOHBIH MaTepHasl, HAYUYHCE IPABHIIEL-
h HO pabGorark ¢ TekcroM yueOHMKa. B sToM Tebe mnomoxker ua-
MaTka «Kax pabGoraTh ¢ TeKkcToM ydeOHWKAas.

1. Ilpouwnraiite HazBaHWe nmaparpacga. OHO OTpaskaeT ero rJIaBHOE CO-
JAleparanne.

2. IlpounraiiTe BOmpOCHl Hepej TekcroM naparpada. ITocrapaiiteck
Ha HAX OTBETHTHL. JTO MOMOMKeT BaM JIydllle NOHATH TeKCT napa-
rpaga.

3. IlpounraiiTe Bompockl B kKoHIle nmaparpada. OHM IDOMOryT BBIje-
JATHL HauboJiee BasKHEIH MaTepwas maparpada.

4. IlpounraiiTe TekcT, MbICJeHHO pasbeiiTe ero Ha CMBICJIOBbLIE e(H-
HHIIEI, COCTABLTE ILIAH.

5. IlpoBemure COPTHPOBKY TeKcTa (HOBhle TePMHMHEI M ONpefeSieHUs
BREIYUHTEe HAWM3YCTH, OCHOBHEIe IIOJIOXHeHHSA 3allOMHHTE, yMBﬁ'PB HX
JOKA3EIBATE M NOATBEPKAATE NPHMEpDAMH).

6. Kparko mepeckaxkure maparpad.

Kakue cpefibl OBUTaHWR XMBEIX OPraHU3MOB 0 Cpepa 0

BbI 3HaeTe? obuTaHua:

Kakue CBOWMCTBa XapakTepHsl BOAHOW cpege obuta- | BOAHAS,

el Ha3zeMHo-
BO3AyWHaNA,

Mo4YeMy CHWTAIOT, YTO HAa3eMHO-BO3AYlWHas cpefa nouseHHas
? L
bonee cnoxHa ans obWTaHWA, YeM BOAHan? OpraHU3MeHHas.

Y1o Takoe no4sa? Kakux oburatened noysbl Bbl
3Haete?

Kakosa ponb NoYsbl B XW3IHA PacTeHWi?

B 48M COCTOAT OCHOBHbie OCOBEHHOCTM OpraHnMaMoB,
WMaNonbL3YIWMX Tena ApYrux OpraHu3MoB Kak cpepy
0buTaHuA?

ITouemy opraEMaMbl, oGHTAIONME B HA3eMHO-BO3JYII-
HOH cpege, Gonee MHOrooOpasHel, UeM obHTalOmHe B
BOJIHO#?
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BbIBObI

Buosornsa — Hayka 0 3XH3HHM, O JXHUBBIX OPraHHsaMax, ofUTalOIUX Ha
3emue.

ObnacTe pacmpocTpaHeHHHA KH3HH cocTaBiafdeT o0cobyio o0D0J0UKY
Semun — Ouochepy.

Buosorus TecHO CBA3AHA CO MHOTHMH CTOPOHAMH NPaAKTHYECKOH
JIeATeNLHOCTH YeJIOBeKA — CeJBCKHM XO03SHCTBOM, MeIHIMHON, pas-
JHYHEIMA OTPACJAMH NPOMEINIJIEHHOCTH, B UYACTHOCTH IHINEBO, JI&r-
KOM H T. JI.

JKuBLie opramHaMel Ha Hamlell NJaHeTe O4YeHL PasHoOOGDASHEI H
MHOT'OYMCJIeHHEI. YUéHble BHUIeJHIOT 4eThlpe napcrea: Baktepuu,
I'pu6el, Pacrenns u JKuBoTHEIE.

JKuBble OpraEuM3MBI COCTOAT M3 KJETOK (MCKJIOYEHMEe COCTABIAIOT
BHpYychl). OHH NMATAIOTCA, ABINAT, PACTYT, PASBHBAIOTCH, PABMHOMKA-
JOTCH, BOCHPDHHUMAIOT BO3JeHCTBHA OKPYIKAIOMIel cpeikl U ONpe/ieéH-
HBEIM 00pasoM Ha HUX pearmpyior.

Kakmerii oprannam obHTaeT B onpenenéHHOl cpefe. Beé, uto oKpy-
JKaeT JKUBOE CYIeCTBO, HA3KIBAIOT cpefioi o0HTaHHS.

Ha pameii nnaneTe BRIIENAIOT YeTHIpe OCHOBHEIE cpejlkl OOHTAHHA,
OCBOEHHBLIE M 3ace)IéHHBLIe OPraHM3MaMH. OJTO BOJHAS, HABEMHO-BO3-
AyIIHasA, MOYBeHHAs M cpeja, obpasyeMas CAMHMH JKHBRIMH OPrans-
MaMHu (opraHu3aMeHHasd).

Kaskpasa cpesia mMeeT CBOM clHemA(GHUYECKHe YCIOBHA, K KOTOPHIM
OpraHMaMbl npHcnocabiaupaoTes. ITHM ofbAcHAeTCA GOJbINOE MHOIO-
ofpasHe >KMBEIX OPraHW3MOB Ha HAaIlleil IJaHeTe.



Knerka - ocHOBa riABA 1
CTPOECHMA
M XXM3HEeeATeNnbHOCTH

OpraHmMamos

YyéHble YCTUHOBMAM, HTO BCe
MHMEBEbI®e OPraHMzmbl HMeOT
KNeroyHoe cTpoeHMe (McKnilo-
YyeHHe COCTABNNIOT BUPYChI).

B KnerKkax npoMcxoadar Bce
MHU3HEHHO BAXHbI® npo-
Heccbl — NUTAHME, AbIXAHMHe,
o6MmeH Beljecrs, o6ecneuusa-
ouUMe UX CcYUecTBOBAHMe.
Mo3atoMy KNerTKy cuUMrTalr
OCHOBHOWH CTPYKTYPHOH M
PYHKUHOHANBHOH eaAMHMUUEeH
XuBoro opranmMzma. Musble
OPraHMaMmbl MOTYT COCTONATh M3
OAHOMW KNEeTKH MM MHOoXKecrT-
Ba KNeToK.

Bbl Y3HAETE

— O CTPpOEHUHn W XMMuyec-
KOM COCTaBe KNnevku;
— O XM3HEHHO BaXHbIX NPO-
Leccax, NPoTeKalowmx B KneT-
Kax;

00 ycTpoiCTBE Nynbl W
CBETOBOr0 MMWKpOCKOna W
npaeunax patoTul C HUMM,

Bbl HAYYMTECH

— MONL30BATLCHA NYNOW W
MUKPOCKOINOM,

— roToBUTL MUKpONpenapa-
Thl;

— coOnpaTte npasuna pa-
0oTel C OMONOrMHecKMMMn
npubopaMm W WHCTPYMEH-
Tamu;

— HaxoAuTb OCHOBHLIE Yac-
TW pacTUTeNbLHOW KNeTku Ha
MUKpornpenaparax um tadnm-
uax;

— CXemaTtuyecku wuaobpa-
XaTbk CTPOEHUE KNETKW.
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PasMmephl KJIeTOK HACTONBKO MAJIEI,
YTO paccMoTperh MX fea crnenualib-

. Kakue yBenuuutencHole npubo- HEIX TpHcnocobJieHHii HeBO3MOXKHO.

pbl Bbi 3HaeTe? Ilosromy 1 M3yueHHHA CTPOEHHH

*. INA 4ero UX NPUMEHSIOT? KJIETOK MCHOJBL3YIOT YBeJHYHTe b~
HEIe ITPHOOPHI.

Jlyna — npocreHmmHii yBeJMuH-

TeNbHLIH npubop. JIynma cocromT M3
YBEeJIMUMTENLHOI'O cTeKJia, KoTopoe JUis yjaobGerBa paBorhl BCTABJIEHO B
onpaBy ¢ pyukoif. JIynu OnIBAlOT pyYHEIE M INTATHBHEIE.

Pyunan ayna (puc. 8, a) MoKeT yBeJMUMBATEL paccMaTpUBaeMblit
o6mekT or 2 no 20 pas.

HImamusenas ayna (puc. 8, 6) yBenuuusaer oobext B 10—20 pas.

IMpapuna pabGoTe ¢ Jymoif oYeHb NPOCTEI: JYIOY HaA0 TOJHECTH K
00'beKTY MCC/eJOBAHUSA HAa TAKOE PACCTOSAHMe, IPH KOTOpPOM Haobpaske-
HHEe 2TOro obeKTa CTAHOBHTCH YETKHM.

C noMomibio JIYIIEI MOXXHO PacCMOTpeTh (POPMY JOCTATOUHO KPYITHEIX
KJIETOK, HO HM3YYUTHL X CTPOEHHe HeBO3ZMOMKHO.

CeeToBoOilf MHEpoOcKoOn (OT rped. Mukpoc — MaJdblii B cxoneo —
CMOTPIO) — ONTHYeCKHH NpUGOp JUIS paccMATPUBAHMS B YBeJIHYEHHOM
BHAle HeOOJBINHX, He pasiIuYHMEIX
npocThIM IiazoMm npexmetros. C ero
MOMOI[LI0 HM3Yy4aloT, HaOpHMep,
CTPOeHHEe KJIeTOK.

CBeTOBOM MHKPOCKON COCTOWT
nu3 TpyOKH, MIM mybyca (oT Jar.
mybyc — Tpy6Kka). B BepxHeil yacTH
TyOyca HaxoguTcd OKyJaAp (or Jjar.
oxyayc — rnaz). OH cOCTOHT M3
OnpaBel H ABYX YBeJWUHTEJIBHBIX
crékos. Ha mmzkHem koHune TyOyca
HaXoguTca o0BLeKTHB (OT JaT. 003
exmym — lpejMeT), COCTOANHNA U3
ONpPABEl W HECKOJLKHX YBeJIWYH-
TeJbHBIX cTékos. Tybyc npukxpen-
JéH K IMTATABY W HOAHHMAeTCA H
olycKaeTcs ¢ IOMOIIbio BuHTOB. Ha
MTATHBEe HAXOJHTCHA TaKKe Npej-
Puc. 8. Nynbl pysnas (a) v MeTHEIH CTOJMHK, B IEHTpe KOTOpo-
wratMeHan (6) ro HMeeTcs OTBepcTHEe H NOJ HHM
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KIETKA — OCHOBA CTPOEHWS M XW3HEAEATENILHOCTH
zepkano. PaccmarpuBaeMblif Okynsap
HA TPeMeTHOM CTeKJie 00BeKT
noMeiaeTcd Ha IpeAMeTHBI
CTOJIMK W 3aKpenjserca Ha
HEM € IOMOILID 3aXKUMOB A
(puc. 9). MpeameTHbIR

I'1aBEBI npuHIUN paGorer  CTOMMK
CBETOBOTO MHKPOCKOIA 3aKJII0-
qaeTcsa B TOM, UTO JIYUH CBeTa
NPOXOAAT 4Yepes NPO3pavyHbIH
(MIM TONYyHpO3pAuHEIH) 006B-
eKT HMCcCJef[OBAHMUS, KOTOPBINA
HAXOJAHUTCA HA UpeJIMeTHOM
CTOJIMKe, ¥ IONAJaloT Ha CHC-
TeMy JIAH3 OOHeKTHBA H OKY-
Jspa, YBeJHUHBAIOMIAX H306-
paskenue. CoBpeMeHHEIe CBe-
TOBBIE MHUKPOCKOIIBI CHOCOGHEI
YBeJIMUNBATE H3obpaskeHue o
3600 pas.

Yrobhl y3HATH, HACKOJNbKo  FHUC 9. CBETOBOW MMKDOCKON
YBeJHUHBAeTCA H3obpakeHHe
INpH MCIOJAL3OBAHMN MHKPOCKOIA, HANO YMHOMXHTL YHCJO, YKasaHHOe
Ha OKyJfApe, Ha YHCJIO, YKasaHHOe Ha HcIojb3yemMoM obmekTHBe. Ha-
NpUMep, ecJH Ha oKyjApe croHT nmdpa 8, a Ha obbexkTHBe — 20, TO
KPaTHOCThL YBeJHdeHHs Oyiaer cocTaBaaThk 8 X 20 = 160.

C NOMOWLBIO KAKUX NPUBOPOR M3YHAIOT KNETKU? 0 | Nyna. 0
Yro npepcraBnsior coboi nynkli ¥ Kakoe yBenu- f&emso’;ﬂ.

YeHve OHM MOTYT AaTh? Ugf?:; :

M3 Kakux 4acren COCTOMT CBETOBOW MMKPOCKOM? oﬁbm;ls.

Kak onpefienvto ysenuyeHue, KoTopoe jaér cBetoBon

MUKpOCKON?

Haiaure B SHUMKNONEAMsX K UHTepHete, ®
KdKkue elle yBEJ"IM‘-IHTERb!'!bIE I'IpHGOpr Wonob-
3YIOT COBpPEMEHHble y4éHble. MOAroToBLTe KOPOTKOe

coobuierue.

TloyeMy ¢ NOMOIIBIO CBETOBOI'0 MHKPOCKONA HeJIb3s
H3yuaTh HeNpospauHkle mpeiMeTHI?
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YeenuaurensHsle npubops

Mon naGoparopmun

. Hekotopble KNeTkM MOXHO YBUAETb HEeBOOPYXEHHbIM Na3oM. 310
KNeTKM MAKOTM NMNOAOR apby3a, ToMaTta, BOMOKHA Kpanuebl (MX anu-
Ha NoCTUraeT 8 CM), XeNmoK KYpUHOTO fila — OfiHa KpYNHas Knerka.

) Paccua'rplmanlte KJIeTOYHOTO CTPOeHHA
pacTenMil ¢ MOMOIIBIO JIYIIBI

1. PaccMoTpHTe HEBOOPYXKEHHBIM IJIA30M M-
KOTh IUIOAOB ToMarTa, apbysa, sibioka. Hro
XapakTepHO MJIA HX CTPOeHHA?

2. PaccMoTpUTe KYCOYKHM MAKOTH ILIOJOB
nox aynoi. CpaBHHTe VBHIEHHOE C PHCYH-
koM 10, sapucyiite B TeTpalb, PHUCYHKH
noamumuTe. Kakyio gopMy HMeIOT KIeTKH
MAKOTH ILIOROB? Puc. 10. Knetkn Tomata

noa nynoi

q ¥YeTpoiicTBO CBETOBOIO MHKPOCKONA M HNPHEMEI paGoThl ¢ HMM

1. UsyunTe ycTpOHCTBO MHKPOCKONA, MOJBL3YACH PHCYHKOM 9.
Haiigure TyOyc, OKyaAp, 00BEKTHB, INTATHB C NPeIMETHHIM CTOJH-
KOM, 3epKaJio, BUHTEI. BRISICHHTe, KaKoe 3HaYeHHe MMeeT Kaxkjas
HJacTh.

2. IlosHakoMbTeCch ¢ NpaBHJaMH padoThl ¢ MHKPOCKOIIOM.

3. OrpaboraiiTe NopA#OK JAelicTBHH nNpH paboTe ¢ MHKDPOCKOIIOM.

NPABUNA PABOTbI C MUKPOCKOMNOM

+ MocTaBbTe MMKPOCKON WTAaTMBOM K cebe Ha pacctofHMm 5—10 oM oT KpaA
crona. B orsepcive NpeAMETHOrO CTO/IMKA 3epKanom Hanpasbre ceer.

© TloMecTuTe NpeIMeTHoR CTEKNO C NPUroTOBMEHHLIM NPEeNaparoM Ha NpeaMeTHbIA
CTONMUK. Baxpenme npegMeTHoe CTeKno 3aXXHMami.

© Monb3yAcb BUHTOM, NN3BHO onyctute Tybyc Tak, 4ToBbl HUXHWUA Kpan 0BbLeKTU-
Ba OKa3acA Ha paccToAHMM 1-2 MM OT npenapara.

* B oKynsp CMOTpWTe OAHWM [71a30M, He 3aKpblBaR W He 3aXMypuBas ApYrow.
[Nss B OKYNAp, Npy MOMOLM BUHTOB Me/SIeHHO nofHWManTe Tybyc, noka He
NOABMTCA 4eTKoe W3oDpaxeHue npeamera.

« Mocne paboTtel ybepute Mukpockon B GyTnap.

© MuKpockon — Xpynkuia 1 aoporoi npubop: paboratb ¢ HAM HAaNO aKKypaTHo,
CTpOro Cieays npasunam.
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MNpo4ynTanTe TEKCT O NepebiX MUKpockonax. Kak Bkl Aymaere, Kakoe 3Ha-
YeHve AnA pa3suTis BuonorMuM UMenu 3T OTKPbLITUA?

IlepBble MHKDPOCKONEBI C JBYMS
JIMH3AMH ObUIM H300peTeHkLl B KOHILE
XVI B. Opnako Toabko B 1665 r.
agrymuaguH Pobepr I'yk nmpumennn
YCOBEPIIEHCTBOBAHHBIN WM MHMKpPOC-
KOII JJIA MCCJIe[OBAHHSA OPraHM3MOB.
PacemaTpuBasi B MEKPOCKOI TOHKHIA
cpe3 npobkH (KOpsl NpobKOBOTO AY-
6a), on mHacumran go 125 miam nop,
MM sdeeK, B OJHOM KBaJpaTHOM
mioiime (2,5 cm). B cepaueBune Gy-
SHHEI, cTeO/AX pPasJIHYHBLIX pacTeHWH
TI'yk obHapy:xuia Takue ke SUeHKH.
OH pan WM Ha3BaHHe <KJIETKH»
(pumc. 11).

Puc. 11. Mukpockon P. l'yka u Bua
Knetok npobku no ero cobcrpeHHo-
MYy PUCYHKY

B xomme XVII B. royanjen, ANTOHH
BaH JleBeHnryk ckoHcTpyupoBaJ Gojee
COBEPIICHHLIH MHKDPOCKOI, NAOIHi
yBenuuenue o 270 pas (puc. 12). C ero
MOMOINEI0 OH OTKPELI MHKPOOPTraHH3-
mel. Tak Hauanoch H3yUeHHe KJIETOTHO-
Iro CTPoeHHusl OPraHM3MOB.

Puc. 12. Mukpocxon A. JleseHryka. B BepxHer 4actu Metannu-
YeCKOW NNAcTMHKK 3aKpenneqo ysenuuutensHoe crekno (a).
HabniogaeMbin 0DLEKT pacnonarancsd Ha KOH4MKe OCTPOM WIMbI
(6). BUHTBI Cy>XuMnu AnA (OKYCMPOBKM




KneTkn BceX JKMBEIX OPraHH3MOB
1. Y70 TaKoe XUMUHECKWIA dMNeMeHT? COCTOAT H3 ONHHX M Tex e XHMMH-
. Kakve xuMudeckue elieciea pam | JECKHX DJIEMEHTOB. ITH Ke dJIeMeH-

MIBECTHLI? ThI BXOAAT H B COCTAB O0'LEKTOB He-
SKHBOM npupojkl. CXOMCTBO cOCTaBa
YEKa3eIBaeT Ha OﬁmEOCTI; JKHBOM H
HEeXHWBOH NPUPOILL.

B knerkax Gonsmme Bcero comep-
JCATCH TAKHX XHMHYECKHX DJIEMeHTOB, KaK YIJepoj, BOJOPOMN, KHCJIO-
pox ® asor. Bmecre OHH cocTaBafiorT a0 98% Macchl KJIeTKH.

Oxono 2% Macchl KJeTKH NPHXOMHTCH Ha CJeAyIOliHe BOCEeMb dJie-
MEeHTOB: KaJWi, HATPHH, KaJbIH, XJOp, Marawii, keieso, ochop H
cepy. OcTajibHBEIe XMMHUYECKHe 3JIeMeHTHI collep¥xaTca B KJIeTEax
B OYeHE MAJKIX KOJHYecTBAX. [IpHMepHOe COOTHOMIEHHEe XHMHUECKHX
JJIeMeHTOB B KJIeTKe NOKa3aHO Ha cxXeMe:

Kucnopon Yrnepon Boaopon Kanbumia
®ocdop
Kanuia

XuAMHAYecKHe DJIeMeHTHI, COeJUHAACE MexAy coboii, o6Gpasyior neop-
zanuvecKue M opzanuvecKue BellecTsa.

HeoprannueckHe BelecTBa KJIeTKH — 5TO BOJa W MHHepPANLHEIE CO-
smn. Bonelme Bcero B KJjeTKe cofiep:kuTca Boawl (or 40 mo 95% eé o6-
meit Macesl). Boja npupaér Kierke ynpyrocrth, onpejeiser eé (qopmy,
yuacTeyer B oOMeHe BeIlecTB.

YeMm BeIIe MHTEHCHBHOCTL O0GMeHA BelecTs B TOH MM HHON Kier-
Ke, TeM OoJibIlle B HeH COAEepKUTCH BOJEL.

IIpubtausurensno 1—1,5% obmeil Macchl KJeTKH COCTABJISIOT MH-
HepaJLHEIE COJIH, B YACTHOCTH COJH KaJXbIHus, Kamusa, docdopa u ap.
ITH HeopraHMYeCKHe Bell[eCTBA MCIHOJL3YIOTCH I CHHTe3a Opranuvec-
KHAX MoJeKyJ (6enkoB, HYKJEeHHOBLIX KHcioT W Ap.). [Ipm memocrarke
MUHEPAJbHBIX BeIecTB HapyIIAITCH Ba)kHeHINMe Ipolecchl KH3Heue-
ATEJNHHOCTH KJeTKH.
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OpranpMveckHe BellecTBA — CJIOMKHBIE YIUIepoJcofiepxaliie coejH-
HeHuda. OHHA BXOOAT B COCTAB BCeX HHWBBIX OPraHH3MOB. CHauasa cuuTa-
JIM, YUTO OpraHHvyecKHe BellecTBa oﬁpaaylo'r TOJIBKO KHBBIe OpPraHH3MBI,
MOSTOMY WX H HASBAJNH opramvdeckuMu. K HUM OTHOCAT YTriieBOARI,
OeJIKH, KHpPLI, HYKJEHHOBLIE KHCJOTH M JIpYI'He BelllecTsa.

YraepoJsl — BaykKHasA TPYNIA OPraHHYecKHX BelNecTB, B peayLTa-
Te pacuHielUIeHHs KOTOPLIX KJIeTKH I0JY4alT 3Hepruio, HeoOXOoJAUMYIOo
JUISE AX JKASHeeATebHOCTH. YIJIeBOALl BXOAST B cOcTaB oBoJloueK KJe-
TOK, NpHAAaBafg HM NPOYHOCTL. 3alacalolie BelllecTBa B KJIeTKax —
KpaxMaJl ¥ caxapa, OHHM TAK’Ke OTHOCHTCS K YIJIeBOJAM.

Benku HrpamoT BasKHeHINYI0 pPOJb B JKHM3HH KJeToK. OHH BXOJAT B
COCTAB pPasHOOOPAZHLIX KJETOUYHLIX CTPYKTYP, PeryJupyiorT Ipolecchl
JKH3HeleATeJIbHOCTH H TOXe MOIYT 3alacaTbCA B KJeTKax.

dKups orknaneiBaiorca B Kjaerkax. Ilpm pacmennenuu xupop
ocBoDOKAaeTCA HeoOXoaMMas >KHBLIM OpraEmsaMamM DSHepruad.

HykJeHHOBBIe KHCJIOTH HIPAIOT BeAVINYI0 POJb B COXpaHeHHH
HacJe/CTBeHHON MHMOPMAIHN H Nepefade eé MOTOMKAM.

Knetka — 310 MUHMATIOpPHaR NpupoaHas nabopartopus, B KOTOPOA CUHTE3UPYIOT-
CA M NPETEepneBaioT M3MEHEHWA Pa3NuYHble XMMUYEeckue coefivHeHus. CXoACTBO
XMMUW4ECKOro COCTaBa KNeTox pasHbiX OPraHW3MOB [0Ka3biBaeT efWHCTBO XWBOW

NpUPOAbL.

Kaknx XMMUYeckux anementos Bonblle Bcero 0 HeopraHu- 0

B Knetke? yeckne
Bewecrea.
Kakyio ponb B Knetke urpaer a?
Ry B ls S OpraHnJyeckmne
Kakyio ponb B KNneTtke MrpaloT MUHepansHbie conu? BelyecTBa.
Kakue Belectea OTHOCAT K OpraHuyeckmm? Yrnesopbl.

KakoBo IHa4eHue HUYECKMX Be B B Knetke? ey,
BO 3 opra Liecre B e? Kupbl,

Y10 yKa3biBaeT Ha ODWHOCTE XMBOW WM HEXWBOR HyxnenHoBbie
npyupoabI? KHanoTsl.

Ilouemy KjeTKy CpaBHHMBAIOT ¢ MHHHATIODHOW NpH-
poaHOi naboparopuei?
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XUMMHYECKMIA COCTaB KNeTkKu

Mon naGoparopma

)
q Yrobul o6HAPYKATH BOJY ¥ MUHepaJibHbIe BeIlecTBa B PACTeHH-
AX, ImpojeiaiiTe cIeAYION{HE OIBITHI.

1. TlonoxwuTte B MpoGHPKY Kycoukd cTebis, KOpHs, JHCTHEB WM He-
CKOJIBKO CeMAH H Harpeﬁ're uxX Ha cjaboMm orHe. Yro mosBHJIOCHE Ha
CTeHKaX NpoOHPKH?

2. HarpeifTe KycOUKH pacTeHHs HA MeTAJUIHUeCKOH IUtacTHHKe. OHH
o0yrJMBaloTCH, NOABIAeTCS JLIM. D9TO CropaioT OpraHMyecKue Be-
mecTBa. Ha nnacruEKe ocTaérca 30J1a, COCTOAINAA H3 HeCcropamw-
MHAX MHHEPAJLHBLIX BeIllecTs.

)
q Yrobbl o0HAPYKHTH OpPraHMYecKHe BelecTBa B PacTeHHX,
npojiesiaiiTe clieyIOIe OIEITEHI.

1. BospMATe 3épHA NINEHWIE], PA3OTPHTE WX B CTYIKe B MYKY, J0-
faBpTe HECKOJIBKO Kalejb BOALI H IIPHIOTOBBTE KYCOUEK TecTa.

2. 3aBepHHTEe TeCTO B MApPJIO, ONYCTHTE Me-
IMIOYeK B CTAKAH C BOJAOH W IIPOMOTE ero.
OGpasyerca MyTHas B3BeCh.

3. IlepeneiiTe 4acTeE MYTHOH XHIKOCTH H3
cTakaHa B NpoOMpPKY M KalHUTe B Heé
2—3 wanam pacrBopa #opma. FuakocTs
npuobperéT CHHHA IBeT.

4. BospMuTe Ha KOHUHKe NMHHANETA KpaXMas
M paamenaiite B npobupke ¢ Bomoi. Kan-
HATE B 9Ty NPOOGHPKY 2—3 KallA pacTBo-
pa #ona. Bosa ¢ KpaxMajaoMm TOMKe CTAHET
cuHeil. 3HAYAT, B 3épHAX NINEeHHILl CO-
JEPIKHTCH KpaxMaJsl, KOTOphIA OKpammBa-
ercs Honom B cHMHMI mBeT.

5. KanauTe KaIUio pacTBopa Hojaa Ha paspe-
saHHbIl KayGenb kaprodens. Bel ybeau-
Tech, UTO B KJyOHe KapTodels ToXe ecTh
kpaxman (puc. 13).

6. PaccmoTpHTe OCTATOK TecTa Ha MapJe. Bl Puc. 13. KpaxmansHsie
VBHIIHTe KJeHKYW Maccy, ee Ha3kiBawT 3épua B KNetkax K.ﬂyﬁHﬂ
KJIeHKOBHHONH WJIH PACTHTENLHBIM OGeJIKOM. xapTodens
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7. BoapMHTe HECKOJILKO CeMHAH MOACOJHEeUHMKA, CHHMHTE ¢ HHMX KO-
KYPY W pasjaBHTe Ha JucTe OYMArH, BRl YBHIHTE >KHDPHEIe IATHA.
970 moATBEpPKAAET HAIHUAE 3HAYHTEILHOIO KOJIMYECTBA JKHpa B ce-
MeHaxX MNOJCOJHeYHHKA.

8. CpenaiiTe oOmmii BHIBOA O TOM, KAKOB XHMMHUeCKHil cocTap pacrte-
auit. CopmympyiiTe ero U sandIndTe B TeTPaib.

Wayumte Tabnuubl «CoctaB ceMAH NWEHWLLI U NOACONHe HMKa» 1 «Cofep-
XaHue XWpOB B KeTKax CeMAH pacTeHui®». Kakon BbIBOJL Bbl MOXeTe

caenarb?
CocTaB CemMsH MNWeHULbl U NOACONHeYHNKA
CopepxaHue seuwiects, %
Cemena Bofla opraHuieckue | MutepansHbie
BellecTsa BelecTsa
Mwennua 13,4 84,7 1.9
MogconHedHUK 6,7 89,8 =i

CoplepXaHue XUPOB B KJIeTKaX CeMAH pacTeHWA

PacreHue CopepxaHue Xupa
(B % or cyxoro Beca)
JlecHow opex 60-68
Kakao 50-58
KokocoBas nansma 65-72
MNoaconHe HuK 40-65
Ipeukvun opex 64

P WM3y4uB naparpad WM npoBeAs ONbITHI, 3anonHute B paboyen Tetpagu
T cxeMy «XUMUYeCKUIA COCTaB KNeTku».
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Kaxcpan kinerka umeer Tpu obsisa-
TeJbHBEIE YACTH: KJIETOUYHYID MeMO-
- Movemy and U3y4eHus KNeTok He- | papy, MATOIJIASMY M TeHeTHYecKHit
0BXOAUMO WUCNONBL3OBATL YBENu- anmapar (prc. 14).
“mTenbbie NpuGopL? Kiierounasn MemGpana He TOJIBLKO
- MoseMy MUKpOCKON, € KOTOPLIME  orpapmuMBaeT BHYTPeHHee COJep-
Bbl gaﬁoraere, Ha3LIBAIOT CBETO- | \ypyoe KieTKHM, HO M 3aNIMIAeT
BT ero or HeGJArONPHATHEIX BIIHSHHM

OKpYRalolell cpellbl, HOAIepPKHUBaET
onpeneaéanyio gopMy Kietok. Yepes MemGpany npoucxoiuT obMeH Be-
MeCTB MEXAY CONeP’KHUMEIM KJIeTKH H BHEITHeH cpejoi.

Knerkn Gaxrepwmii, rpu6oB M pacTeHuii, KpoMe MeMGpaHLI, MMeOT,
KaK HNpPaBHJIO, ellé M KJIeTOUHYH CTeHKY (oboxoury). OHa ABisercsa Ha-
PYIKHBIM CKeJIeTOM KJeTKH H onpejensier eé dopmy. Kierounas crem-
Ka MPOHHIaeMa JUIS BOJEI, coJieif  MHOIHX OpPraHHYeCKHX BeIecTs.

IIuronnasma — HOMYMUIAKOe colep:RUMoe KieTkH. B Heil HaxousT-
csl pasNAuHEIe opzamoudst (OT Tped. OpzaMoH — OPraH) W KJIEeTOYHEIe
Braouenus. lluTonnasma obbefuHAET BCe KJETOUHBIE CTPYKTYPHI H
obecrieudBaeT WX B3aHMOJEHCTBHE.

I'eneTnuecknii annmapar — BakHe#lImas uvacTk KJeTKM. MmMenHO oH
KOHTPOJIMPYET BCe NPONEcChl KH3HeAeATeNLHOCTH | olpejenser crnocob-
HOCThH KJIETKH K CAMOBOCHpOM3BefleHMI0o. B KJieTkax pacTeHHIi, >KHBOT-
HBIX ¥ rpuboB reHeTHYeCKHN annmapaT oKpy»<éH MeMmOpaHOH M HasbIBa-
eTcs AApoM. B Axpe pacnosioskeHbI HOCHTENIH HacJeACTBeHHOH HH(popMa-
IHH O KJIeTKe W OprauusMe B IEJOM — XpoMocoMbl (OT rped. xpoma —
Kpacka ¥ coma — Tenbne). OT XpoMOCOM 3aBHCHT CXOJICTBO POIHTEJIeH
u noroMcrBa. B szpe ModeT HaXOAMTBCA ONHO KM HECKOJIBKO SJphI-
mek. ¥ GakTepwii Afpa HeT M SJ[€PHOE BEI[ECTBO PACIOJIOMKEHO Helo-
CPeJICTBEHHO B IMTOILIA3ME.

OcofeHHOCTH CTPOeHHA KJeTok. KieTKH OopramMsMoB, OTHOCAIIIHXCS
K PasHBEIM IApPCTBAM JXKMBOM NPHPOALI, MMeIOT cBOM ocobGenHocTH. Tak,
TONBLKO KJeTKH pacTeHHil cojlepar B IMTOILIazMe miactuibl. Oy ObI-
BaloT OeCHBeTHRIMH HJIM OKpAIlleHHEIMH B pasjiHuHBIe IBeTa. B Gecmser-
HEIX IJIACTHIAX HAKAIUIHBAIOTCS 3anachkl MATATeNLHBIX BemecTs. Iliac-
THALI, OKpAIIeHHEIE B JKEJTHIH M KPACHEIA IBeTa, ONPEeNesAloT OKPACKY
JICTIeCTKOB I(BETOB, OCEHHHX JIMCTHEB, 3PEJILIX ILIONOB.

Hanbosiee BaskHOe 3HAUEHHe HMeIOT IJIACTHALI, OKpAIlleHHEIEe B 3e-
JIEHBIH IBeT, — xJjoponaacmut (OT rped. xjAopoc — 3eJIEHBIH), comep-
skamue xuopoduisa. B xiopomimacrax NMPOHCXOAHT mnpomnece (oTo-
CHHTe3a.
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Mnasmaruyeckan
membpana

fAapo XnoponnacTt

.

L

-

I . Knetounan
‘ *!P”/ ' CTeHka
7

‘ 95 ‘ \/\ .‘ e

Luronnazma

Puc. 14. XnBOTHaA W pacTuTeNlbHan KNeTkm

Bakyonu (or nar. eaxyyc — nycroil) copepsxar KJeTOYHBIH COK —
BOJHEIN PACTBOP OPraHWYeCKHX M HEOPraHWYecKHX coej[HHeHHi. B kie-
TOYHOM COKe pacTeHHiHl MOIyT cojlep:RaThCs Kpacslide BellecTBa (IIHI-
MEeHTBI), NpHAaloIHe CHHIOW, (PHOJETOBYIO, MAJHHOBYIO OKpPACKY Jene-
CTKAM H JAPYTHM YacTAM DACTeHHH, a TaK)Ke OCeHHHM JHCTBAM.

Hawubosiee npocroe crpoenre UMeloT KieTkH Gakrepuii. Knerkn rpu-
60B, B OTJIMUHE OT KJETOK PACTeHHil H JKMBOTHEIX, KAK IPaBHJIO, CO-
nepykar muoro sanep. Ho, HecMoTps Ha pasjiuyus B CTPOCHWH, KJIETKH
pacCTeHMii, JKHBOTHEIX H I'PHOOB MMeIOT CXOAHEIH HAG0p OPraHOHMIOB, He
CyIeCTBYeT NPHHIMIIHAJLHLIX OTJHYHNA M B pafoTe MX reHeTHYeCKOro
anmapara, H B Ipolieccax, CBASAHHLEIX ¢ 0OMEHOM BeIllecTB.

Kakyio QYHKUMIO BLINOMHART KNETOYHaA MeM- 0 KneroyHas o

BpaHa? MembpaHa.

[INA KaKMX KIETOK XapaKTepHa KIerouMasi CTeHka rmﬂamlasma.ﬁ

(obonouka)? Kakosa eé ponb? €HeTHHeCKH,
annapar. figpo.

Kakyio porib BLINONHAET reHETMHECKUA annapar KIetkn? | XpomocoMsl.

B 46M NPUHUMNMANBHOR OTAKYME B CTpOeHMM knetok — [I1acTugbl.
DakTepuid OT KNeToK pacteHun, XMBOTHLIX U rpuboe? Bakyonu.

O uéM cBHAETENBCTBYET CXOJICTBO XHMHYECKOTO COCTa~
BAa M CTPOEHHS BCeX KJeTOoK?
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32
CTpoeHue Knerku

Mos naGoparopun

)

IIpHroroBjienHe H paccMATPHBAHHEe NPeNapaTa KOXKHILB Yelryn
JIyKa NO0J MHEPOCKOIIOM

1. PacemorpuTe m300paykéHHyio Ha pHcyHKe 15 mociefoBaTelbHOCTE
HPHUIOTOBJIEHHS Npenapara KOMKHILLI YelllyH JyKa.

Puc. 15. MNpurotoeneHne Mukponpenapata KoXuubl Helyn fiyka

2. TlogroroBeTe NpejMeTHOE CTEeKJIO, TIATEJNLHO IPOTEepeB ero map-
Jnei.




R AL e P W G T R A o LW e e W
KITETKA — OCHOBA CTPOEHUS U XWU3HEAEATENLHOCTU

3. Ilanerkoii mamecure 1—2 KAy BOALI HA IpeAMeTHOE CTEKJIO.

4. Tlpr mOMOIIH MHHIETA OCTOPOYKHO CHHMHTE MaJeHBKHH Kyco-
YeK NpPO3pavyHOi KOMKHMIBI ¢ BHYTPeHHeH IIOBePXHOCTH 4YellyH
ayka. ITonoxATe Kycodek KOMKHILI B KAIUTIO BOJALI H paclpaBb-
Teé KOHUYHKOM npenapona.m,noﬁ HI'EL.

5. HaxpoiiTe KOXKHITY TIOKPOBHBIM CTeKJIOM, KaK IOKA3aHO Ha PH-
cyHke., PHIBTPOBAJIBHON OyMaroii oTTAHUTe JIMIIHIOKW BOMY.

6. PaccMoTpHTe NPHIOTOBJEHHLIA Hpernapar NpH MAaJoM yBejiude-
HHH. OTMETL'DE, KaKHe YacTH KJIeTKH BRI BHIHTE.

7. Oxpacekre npenapar pacTsopom ioaa. PuibTpoBaiLHON Gymaroi
¢ NPOTHBOIIOJIOMKHOH CTOPOHE! OTTAHHTE JHIIHHII pacTBOp.

8. Paccmorpure okpamennbii npenapar. Kakue msmenenus npo-

H3omLIHU?
9. PaccmorpuTe npenapar npu Goabmom ysenuuenud. Haiinure Ha
HEM TEMHYIO TMOJIOCY, OKPYKAIMYI0 KJIeTKY, — 000JOYKY; TOJ

Hell 30JI0THCTOR BelecTBo — IHUTOILIA3My (OHE MOMeT 3aHHMAaTb
BCHO KJIeTKY HJIH HaXOJHTLCHA OKOJIO CTEHOR}. B ODHTOILTazMe
xopomo BuAHO #Aapo. Haliiure BakyoJb C KJETOYHBIM COKOM
(oHa oTiHYaeTcs OT IHUTOIUIA3MEI IO IBETY).

10. BapucyiiTe 2—3 KJIeTKH KOMXHIB dYemyH Jyka. OGosHaubTe
060I0UKY, IHUTOINIA3MY, HAPO, BAKYOJIb C KJETOYHLIM COKOM
(puc. 16).

11. TlopymaiiTe, 3aueM IpenapaTrT KOMKHIL HelllVH JIVKa OKpaliuBa-
JIH pacTBopoM ifopa.

OGonouka Hapo

MNopw  Uwtonnaama

Puc. 16. KnetoyHoe CTPOEHWE KOXWLLI Nnyka




- LW N P MG PO A L N W
CrpoeHue Knerku

2 Jna moGoanaTelhHBIX

Brl 3Haere, uTO CYNIeCTBOBAHHE KJIETOK OTKPLLI AHINIMYAHHH
Pobepr I'yk B 1665 r. B croeil kaure «Mukporpadgus HIH onmuAcanne
MaJIBIX INpejMeTOB» OH IHCAJ: «IT0 MOIVIO Gbl KasaTbCH HEBepOHT-
HEIM, ecJii OLI B 5TOM He yOesKJaJl HAC MHKPOCKOI ¢ OYeBHIHONH Ha-
TJIAHOCTBIO® .

«HMcropnueckuiis mnpermapar P. I'vka BEl MoKeTe NPHTOTOBHTE H
H3YUYHTh CAMOCTOATENbHO. [[JIf 9TOro MOJIOJKHATe TOHKHIA Cpe3 CBeTIOH
npobkH B coupr. Yepes HeCKONBKO MHHYT HaYHHTe N00aBJSATH BOLY
IO KAIUIAM, YTOOBI YAAJHTE U3 KJIETOK BO3AYX, 3aTeMHSIONHI mIpe-
napar. 3aTeM paccMOTpHTe cpe3d NOj MHKpockonom. CpaBHHTE YBH-
JAeHHOEe IIOA MHKpockonom c¢ pucyHkoM P. I'yka ma e. 25.

q InacTuabl B KJTKAX JIMCTA DJIOJeH

1. IlpuroroBeTe npenapar KJeToK Jjucta siofeu. llas sroro
OoTAeJIHTe JHCT OT cTedNs, TMOJOMHTE ero B Kalio BOJILI Ha
npejMeTHOe CTeKJI0O M HAKPOHTe NOKPOBHBIM CTEKJIOM.

2. PaccMoTpHTe Tipenapar moji MHEKpockonoM. Haligure B kiaeTkax
ILUIACTH/BI, OTMEThETe HMX OKPACKY.

3. CpaBHUTe YBHJEHHOE IIOJ MHKPOCKOIIOM ¢ pucynkom 17.

4. BapHcyiTe CTpOeHHe KJETKH JIHCTA SJI0LeH.

Puc. 17. Tnactuabl B Knetkax nvcra 3nogen

vq IlnacTHasl B KJIeTKAX IUIOAOB TOMATOB, pﬂﬁll.llal, INHOOBHHEA

1. TIpuroToBLTE NMpemapaTsl KJeTOK IUIOJOB TOMATOB, PAGHHEL,
munopHuka. Jliag sroro B Kamio BOJALI HA NPeAMETHOM CTeKJe
HMIJIOH NepeHecHTe YACTHIY MAKOTH 1iofa. KomumkoMm WIriasl
pasjesuTe MSKOTh HA KJIETKH M HAKpo#Te NOKPOBHBIM CTEKJIOM.
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2. PaccMoTpHTe mpenapar moj MHKpockomom. Hailigure B KieTKax
IJIACTHABI, OTMETLTEe MX OKPACKY.

3. BapucyiiTe cTpoeHHe KJIETOK.

4. CpasauTe (POpMY M OCOGEHHOCTH ILIACTHJ HM3YYeHHBLIX KJETOK ¢
n300paskéHEEIMHA Ha pucyHKe 18. Onpenenure, moj KaKAM HOMe-
poM H300paskeHkl KJETKH IUIONOB psAOHHEI, ToMaTa, IIHIIOBHHKA,
COOTHEeCHTe HX ¢ PHCYHKAMH ILIOJOB.

5. CpaBHHTe KJIeTKM MHKOTH IUIOJOB € KJIeTKAMH JIMCTA JI0[eH H
KOYKHIIEI YellyH JyKa.

6. Obcyaure ¢ TOBapHIAMH IO KJaccy peayJbTaThl JabGopaTOpPHBIX
pabor.

7. CuenaiiTe BBEIBOJHI.

K
B 3 —

Puc. 18. MNnactuapl B KNeTKax nnoaos
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IIponeccsl KH3HENEATENLHOCTH B
rierke. JuBLle KJIeTKH ABIIAT, ITH-

- Kakve npoueccsl XuaHefenteb- TAIOTCHA, PACTYT H PasMHOMKAIOTCH.
HOCTU BaM W3BeCTHbLI? Bemecrsa, HeoOXoauMble A JKH3-
" Y10 Takoe XpOMOCOMBbI? HeAeATeTbHOCTH KJIeTOK, MOCTyHaiorT
. fpe HaxoAsTca XPOMOCOMBI B B HHMX CKBO3b KJIETOUHYIO MeMOpaHy
Knetke? B BHJIe pacTBOPOB W3 BHeINIHeil cpe-
Kakyio ponb XpOMOCOMbI MIPaKoT ABL B APYTHX KjaeToK. Ilpuuém mem6-

B Knetke? paHa XOpoINo NPoNycKaeT B KJIETKY
OIHH BelllecTBa (HAIDHMEp, BOAY) H

sajlepABaeT JApyrue.

B m000# KHBOH KJIeTKe IOCTOSHHO OCYIIECTBJISIOTCHA CJAOMKHEIE H
MHOIMoOOpasHble peakiluH, HeoOXoAMMEIe I eé XKHu3HeleATeJbHOCTH. Ec-
JIM BX XOJ Hapylmiaercs, TO 9TO MOMKeT INPHBECTH K CephLE3HEIM H3MeHe-
HHAM JKH3He[IeATeJbHOCTH KJIeTOK M Jaske K MX rubenu. Tak, momyqae-
MBEIe H3BHe OpraHMdYecKHe H MHHepalibHEIe Bel[ecTBA MCIOJL3YIOTCS
KJIeTKaMH [JJd oﬁpaaonanus neoﬁxomﬂnux HM BellecTB H IOCTPOEHUHA
KJIeTOYHBIX ¢TpykTyp. [IpH pacnajie opranMyecKHX BelllecTB BhUeJsieTcst
JHeprud, Heoﬁxonma.a AA HH3HeJeATeJIEHOCTH KJIeTKH.

B MHOroOKJeTOYHBIX OPraHM3Max IHUTOIUIA3MA OJHOM KJIeTKH o6bIu-
HO He H30JJHPOBAHA OT ODHTOILIA3SMEI JAPYI'HX KJIeTOK, pPaCHOJIOMeHHBIX
pajgom. HuTH oUTOIUIABMBEl COGJHMHSIOT COCeJHHE KJIETKH, IPOXOojs
yepes MeMOpaHY M IOPHl B KJIETOYHEIX 000J0UYKax.

IInTonsiasmMa MOCTOSHHO IlepeMelaeTcss BHYTPH KJeTKH. ITO 3aMeT-
HO TIO JBHYKeHHWIO OPraHomfoB. J[BHikeHHe MHUTONJIASMEI CIOCOGCTBYET
nepeMeljeHHU0 B KJIeTKax NHTATeJIbHBEIX BelllecTB H BO3JyXa. Yem ar-
THBHee KH3HeJeATeILHOCTh KJIeTKH, TeM 0oJkllle CKOPOCTE JABHYKeHHS
IHUTOIJIA3SMEL.

Pa:mpamlmlom. ﬂJ‘Iﬁ KJIeTOK XapakKTepHO Takoe CBOMCTBO BeeX KH-
BBIX OpPraHH3MOB, KaK pas/ipaXHMOCTL, TO eCTh OHH pearMpymoT Ha
BHEIIHHE ¥ BHYTPeHHHe BosjeiicTBHA. OJHOKIETOYHLIC OPraHU3MBI,
pearupys Ha YCJOBHA Cpefikl, MOTYT M3MEHATH CBOIO (pOPMY, ABHUTaTh-
CH B CTOPOHY IIMINH WJIH, naoﬁoporr. NOKHJATE MecTa, I'le VCJIOBHA He-
OaronpuATHEL.

Haﬁnmna‘ra BJIHAHHe TeMIepaTypbl HA HHTeHCHBHOCTHL [BHXeHHHA
NUATOIJIA3MEl MOKHO HA MHKpONpenapaTax pPAcTHTeNLHBIX KIIeTOK,
HanpuMep KJIeTOK JIHCTBeB 3JIOJeH. Yﬂaﬂomeﬂo, uyTo HauboJiee MH-
TeHCHBHLIM JIBHKeHHe IHTOIIA3MEI, KaK NpaBHJIO, OnIBaeT IIpH TeMIle-
parype 37 °C, HO yxe npu Temueparype seime 40—42 °C ono npexpa-
maeTc.
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Puc. 19. [leneHne knetkm

Jlenenme knerok. B ocHoBe BcexX (OPM pasMHOMEHMS JIeIKHT jlelie-
HHe KjeTKH (puc. 19). B peaynkrare He/leHMSA KJETOK OPraHM3MEI He
TOJNBKO Pa3MHOMKAKTCH, HO M pacTyT.

Jlenennio KJeTKH NOpejliecTByeT jAejende saxpa. Ilepex mawagom
AeJleHHMA KJeTKH HAApPO YBeJIHUHBAeTCH H B HEM CTAHOBATCH Xopouo
3aMeTHBI XpPOMOCOMEI. Brr ViKe 3HaeTe, YTO OHH NepeaaiT HacleJCTBeH-
HEle NPH3HAKH OT KJETKH K KJeTKe.

B peayinTaTe CJIOMKHOrO IpoIecca Ka)jaas XpoMocoMa Kak OBl KO-
nupyer ceba. Obpasyiores ABe OJMHAKOBEIE YACTH (XPOMATHIAEI), KOTO-
phle B XOoJle JIeJIeHHs PACXONATCA K PasHbIM noJiocaM kietkd. B axpe
KasK/Ioil M3 ABYX HOBEIX KJIETOK XPOMOCOM OKA3EIBAETCH CTOJBKO JKe,
CKOJILKO HMX OBLJIO B MaTepHHCKON KJeTke. BaskHo, UTO 9TH XPOMOCOMBI
ABIAAKTCA KOIMHAMH XpPOMOCOM ua’reprmcxoﬁ KJIETKH, 4TO obecneuH-
BaeT HaCJeJCTBeHHOe CXO/CTBO JIOUYePHUX KJETOK ¢ MCXOJHON MaTepHH-
cKkoii. B menTpe KieTKH M3 KJeTouHOH MemOpaHml ofpasyercsl mepero-
poiKa, ¥ BOZHMKAIOT [iBe HOBBIE [0oYepHHMe KJeTKH. Bcé copep:xumoe
MATOMJIA3MEl TAKXKe pPABHOMEPHO pacnpejleliieTcd MeXAY JABYMSA
HOBLIMH KJICTKAMH.

Kakue Npouecchl XuaHefieaTensHoCTH npote- @ Pazppaxu- o
KaloT B Knertke? MOCTb.

Yro Takoe pazapakuMocTb?
Kak npouMcxoaut aeneHue Knetok?

HeneHne knetku.

Kakxoe sHaueHWe HMeeT TO, YTO B fAJipe KAMIOH H3
JIBYX HOBBIX KJIETOK XPOMOCOM OKashiBaeTcsl CTOJLKO
JKe, CKOJIEKO HX OBLJIO B MATEDMHCKOH KieTKe?




o LW N P M G R o LW e e
KunaHenearenbHocTe KNeTku

E KNneroyHbln COK COMEePXUT MHOIO BOfbI, B KOTOPOWM PacTBOpeHb
opraHuyeckue Kucnotel (wiasenesas, abnoyHan, NUMOHHAA W ap.),
caxapa, MUHepasbHble CONW U Apyr1e BellecTea.
B KNeTtouHoOM COKe pacTeHuid pacTBOpeHbl pazHoobpasHbie Kpacaume pe-
LeCTBa, U3 KOTOpbIX Haubonee pacnpocTpaHeéH aHTouuaH. B 3aBMcumoc-
TV OT CBOWCTB PacTBOPa KNETOYHOIO COKa aHTOUMaH M3MeHsieT ero okpac-
Ky. Ecnu pacteop obnapilaeT CBOMCTBaMM LLENO4M, TO COK npuobpertaer
ronybon, CMHWA, CUPEHeBbIM WKW NWOBLIA UBET, eI CBOWCTBAMW KUC-
NOTHI, TO COK MMEET KPacHYI0 OKPacKy BCeX OTTEHKOB.

Ha6uonars ABH}KeHHe IHMTOILIASMEI Bhl CMOKeTe, IPHIOTOBHB
MHKpoOIpenapar JHCTa siofeH. J[nda 5Toro orjieldTe JHCT OT
creGid, NOJOMKHUTE €ro B KAIU0 BOALI Ha IpeJMeTHOe CTeKJIO M Ha-
KpO#Te MOKPOBHEIM CTEKJIOM.

Paccmorpure npemapart moi Mukpockonom. Hadigure B Kjaetkax
XJIOPOILIACTHI W TMpoHAabMIoAaiiTe 3a HX JABHIKeHHeM.

4(% Yrobel ybemuThes, YTO KJETKA peardpyer Ha M3MeHeHHe YCjio-
BHI cpejbl, MpojiejaiTe clIeyONANH OIBIT.
IloMecTHTEe BeTOUKY BOJHOIO pacreHus siofeu Ha 10—15 mun

B CTAKAH C BOJIOI, B KOTOPYIO JI0GARJIEHO HECKOJNBKO KANENh CITHPTA.
IIpuroToBesTe MHKpOlpenapaTr JHCTa 3JIOJeM M paccMOTPHTe ero mnoj
GOJLINAM YBeJIHYeHHEeM MHKPOCKONA.

Brl cmoxkere yOeguTHECA, UTO CTpyHuaToe ABHXKeHHe IIMTOILIA3MEI,
yBiIeKkaomee 3a cofoil XJIOPOILIACTHI, cTajo GoJiee MHTeHCHBHBIM.

IMopgymaiiTe W NIpeAIOKHUTEe ONBIT, KOTOPHIA OBl IOKAa3aji, YTO H3-
MeHeHHe TeMIlepaTyphl TAK)Ke BJIMSeT HA HMHTeHCHBHOCTH JBHIKeHHS
MATOILUIASMEl B KJETKaX JIHCTLER DJOJeH.

q IIpokHIATHTe KpacHLIe JHUCThEA (CBEKJILI, KJEHA, KAIlYCThl Kpac-
HOKOYAHHOI) B BoJle, K MOJYYeHHOMY PACTBOPY IO KAIJISAM IpH-
GaBpTe ciaabblii pacTBOp ykcycHoi kucejaorsl. HaGiopalite 3a mamene-
HHeM okpacku pactBopa. IlpmbaskTe K pacTBOpY clabLIid pacTBOp Ié-
noun (MHUTHeBOH coxbl WM ammuaka). Kak mamenunack oxkpacka?
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KIETKA — OCHOBA CTPOEHUS M XU3HEAEATENLHOCTY

BakyoiH B pacTHTeJLHBIX KJIeTKaxX NOABJISIOTCH MocTenenHo. B Mo-
JIOABIX KJIeTKaX KJIeTOYHOI'0 COKa COAepAHTCA Majo, MO3TOMY OH pac-
cesiH B BHJle MeJIKMX BakyoJieit B muromnasme. Ilo Mepe pocra KieTok
KOJIHUeCTBO KJIeTOYHOro coka ypenwmuHBaerca (pme. 20). IMTocremenno
BAKYOJH YBeJHYMBAIOTCA WM IPH CONPHKOCHOBeHMM cimBalorcsi. B pe-
syjasTaTe obpasyercsd ofHa-iBe GoabmuWe Bakyoad. B crapoit kierke
00OBIYHO MMeeTcH OfiHA GoJblIas BAKYOJIb, IOITOMY
MATOIJIA3MA, B KOTOPOIl HAXOAHMTCA AAPO, NPHIera- [
eT K KJeTouHOM obojiouke. Jp—j

Puc. 20. PoCT pacTUTeNbHOW KNeTku

MemGpana KJeTKH HMeeT CJIOXKHOE CTPOeHHe, OHA JIerko IpOHMIA-
eMa 1A OJHHX BeIlecTB M HempoHuMnaema ans aApyrux. Iloaympomrm-
naeMocThk MeMOpaHBl coXpaHsiercsi, moka kJjerka skusa. Taxum obpa-
30M, xexﬁpana He TOJBKO CcOXpaHAeT IIeJOCTHOCTH KJeTKH, HO H pe-
ryJupyer HOCTYIUIeHHEe BellecTB M3 OKpPYIKalollei cpelbl B KJIeTKY H
M3 KJETKH B OKPYJRaIOMyIo eé cpeiy.

OBGosiouka pacTUTeNLHOH KJIETKHM COCTOMT M3 CJIOMHOIO OpraHuvec-
KOTO BermecTBa — MeJunosnioasl. Eé mMpoHuasIBaloT MOpEl, KOTOpEe obec-
NeYMBAKT NPOHUKHOBEHHE B KJIETKY Pas/IMUHLIX BeIeCTB M B3aMMHBIH
ofMeH MMM Medcay KJerkamu. Yepes oTH ke NMOpHl NPOHHKAIOT W3
KJIeTKH B KJIeTKY TOHKHe HUTH IHTOILIA3MEI, CBASLIBAIONIHE BCE KJIET-
KH pacTeHHs >KHBOW eJMHON CBA3BI0. 3aKOHYMBINAS pocT 060JOYKa
npeficTaBisgeT coboif KAk OBl HADYXKHEIH CKeJIeT pPACTHTeNBHOH KIeT-
KH, IPHJAOIINIA el onpejeéaabie pasmepsl u (opmy. Ho nesunonos-
HaA o0oJoUKA He ABIAETCA JKHMBOH YacThI0 KJeTKH. JKHBEIe uacTH
KJIeTKM — 5T0 NHUTOIIazMa, MeMOpaHsl, AP0, XJOPOILIACTE ¥ ApYyIHe
oprason/isl. O6onouka e ¥ KJIeTOYHLIH COK, BANOJHAIONHN BaAKYOJIH,
BO3HUKAIOT B peayjbTare o0MeHa BelllecTB, IPOMCXOAAINEIO B MKHBBIX
YacTAX KJIeTKH.
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BblBOAbl K I'IABE 1

Bce kHBEIe OPraHH3MEI (32 HCKJIOUYEHHEM BHDPYCOB) HMEIOT KJIeTOYHOe
CTpoeHHE.

Ho 98% macchl KJeTKH COCTABIAIOT YTrJIepofi, BOAOPOA, KHCIOPOJ
u asor. Okono 2% oT Macchl KJIeTKH NPHUXOJMTCS HAa KAJWA, HATPHIA,
KaJILI|Ai, XJIOp, MArHwi, skemeso, (ocop m cepy. OcranbHBIe XHMH-
YecKHe 3JIeMEeHTHI COJIepPHATCH B OUeHb MAJIBIX KoJHYecTBax.

XAMAUeCKHe DJIeMeHTHI, COeJMHASCE MeKJAy coboii, obpasyior He-
oprasuieckKHe (BOJI.&. MHHepajibHbIe COJ'[H} H OopraHH4ecKHe BelllecTBa
(yriueBojkl, GeIKH, JKHPEI, HYKJIEHHOBEIE KWCJIOTEI).

Knerka cocrout m3 MemOpaHbl, HUTOIJIA3MEl M IeHETHYECKOI'0 All-
napara.

Yepez memOpaHy NPOHCXOAHT OOMeH BeIeCTB MeXJy BHYTPEHHHM
COJIePIKHMBIM KJeTKH H BHeIIHeH cpejioi.

Knerkn 6axrepmii, rpuboB B pacreHHi, KpoMe MeMOpaHEI, HMEIOT,
KaK NpaBHJIO, elé M KJeTOUHYIO cTeHKY (0bojouky).

B mmTOmJIIaZMe HAXOAATCA PA3JIMYHEIE OPraHOHALI M KJETOYHEIe
BriaovyeHHs. llpronnasmMa obGbefHHAET BCe KJIeTOYHBIE CTPYKTYPHI H
ofecrieyrBaeT HX B3aHMOJielicTBHE.

B kierkax pacTeHMi, JXMBOTHBIX M IrpuGOB reHeTHUecKHH anmapar
OKpY)KéH MeMOpaHON H HAshIBaeTcs fAJpoM. B sAxpe pacnosiosxkeHnl
XPOMOCOMBI — HOCHTeJH HacjeJcTBeHHOH HHGPOpMAIMM O KJeTKe M
oprasmame B IeJioM. B sjipe MozceT HAXOAMTHCH ONHO MM HECKOJBKO
AApeImIeK. ¥ OaxTepHil AApa HeT M AJepHOEe BeIeCcTBO PACIIOJIOXKEeHO
HellocpeJICTBeHHO B IHTOIJIASME.

JKHBBEIe KJIeTKH AHINAT, OHTAITCA, PacTyT H pPasMHOXKAIOTCH.
Knerka — 2T0 MHHMAaTIOpHas npupojaHas nabopaTopHs, B KOTOpPOM
CHHTe3HPYIOTCH H NpeTepreBaloT M3MeHeHHS pasIMuHble XHMHYecKHe
coeJJHHeHHA.

Knerka — cTpykTypHas ¥ (QYHKIHOHAJLHAS eHHHANA JKHBOrO Op-
raguama.



Muoroo6Gpasue
OpraHu3ImoB

Mup MHMBBIX OpPraHMzMmoB
O4YeHb MHOrooG6pazeH M HACUYM-
ThiBaer Gonee 3,5 mnH BMAOB.
Mo cBoemy CTPOEHMIO, JH3He-
AearenbHOCTH, ponM B npupoae
M JXH3HW YeJIOBeKa OpPraHMuzmbl
oTNMuAIOTCa APYr OT Apyra, M
No3TOoMYy MX BbiAenawT B ca-
MmocroaTenbHble LapcTea.

I'JIABA 2

Bbl Y3HAETE

— 0 pa3Hoobpazuu XMBbIX
OpraHn3MoR;

06 ocobeHHOCTAX CTpoe
Hus Bakrepun, rpubos, pac
TEHAX W XUBOTHBIX;

— 0 cpefe obutaHnsa DakTe-
puin, rpuboB, pacteHun u
XWUBOTHBIX;

O PO/IK pa3fiMyHbIX opra
HW3MOB B MNPUPOAE U XU3HW
Yyenopeka.

Bbl HAYYMTECH

— pacno3Hapatb OpraHui-
Mbl, OTHOCALLMECA K pPaznuu-
HbIM LIapCTBam;

CpaBHUBaTb OpPraHW3IMbl,
OTHOCALMEeCs K pazNiniHbiM
LIapCTBaM, HaxofuTb WX OCO-
DEHHOCTH;

oTNnYaTh OCHOBHBLIE BUALI
CbeloDHbIX LWAANOYHLIX TPU
DOB OT AA0BUTHIX.
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§ 10. KNACCMOMKALIMA OPrAHM3MOB

B macrosamee Bpemsa Ha 3emie TPyA-

1. Kakve obue npuaHaku xapak- HO BCTPeTHTh YYacTOK CYIOH HIH
TepHbl AN BCeX XWBbIX opra- Mop#, rje Ol He OBIIO XHBEIX
HU3MOB? cymecTs. Becero Mx HacuMThIBaeTCs

2. Kakve euabl oprawmamos el | Oonee 3,5 mum Bmaos. Cpemu HEX
3HaeTe? ecTh OJHOKJIeTOUYHBIE, MHKPOCKOIIH-

4HYecKHe OPraHd3Mbl H MHOTOKJIeTOY-

Hbleé I'MI'aHThI.

Ons Toro 4tobel Gbino yaobHO M3y4aTh XWBYIO NPUPOAY, OPraHWaMbl pacnpe-
[ensioT No rpynnam, 1o ectb Knaccupuuupylor. Knaccupukauma nossonser
pa3obpaTtbcd B OFPOMHOM MHOroODpa3vKM BMAOB, pacnpefendib X B CTPOroM
nopaake.

IIpn knaccHPHWKATWMH YYATHBAETCS He TONBKO CXOJCTBO BHENTHETO
M BHYTPEHHEro CTpoeHHHA. YUeHble MCCAeAYIOT IPOHCXOKIeHne BHAOB H
YCTAHABJIHMBAIOT POACTBO MexkAy HAMH. OJHH BHAL ABAAIOTCA OIN3-
KHMMH POACTBeHHHKAMHM, JpyIrHe — NaJbHUMH.

IMoapo6rO 0 KiIaccHMUKAIMA OPraHH3MOB Bl y3HaeTe B 7 Kiacce,
a MoKa MO3HAKOMHTech ¢ [ABYMS rpynnaMs (eAHMHHMIAMH) KiaccudHKa-
IHH: NAPCTBOM W BHIAOM. YuéHble o0be/lHHHIN BCe OPIaHH3MEI B YeThipe
napcrea: Bakrepun, I'pubu, Pacrernmsa m JKuBoTHEIE.

IHaperso — ouenn Goablnas rpynna opraHMsMoB, KoTopble obiaja-
0T CXOAHBIMH NPH3HAKAMH CTPOSHHS M IPONEcCOB >KH3HeNeATeIbHO-
CTH, OTJHYAIOTCHA OT JPYIHX IPYIN cHoco60M IHTAHHA M CTPOeHHeM
kjaerkn. Hanpumep, npegcraBuTenn naperBa Pacmenusa XapakTepusy-
0TCH HAJMYHeM B HX KJeTKaxX 3eJIEHOI'0o IurmMeHTa (Xjopodhuiia) u
CMocOBGHOCTEIO CO3/IaBATE OpranWYecKHe BelecTBA M3 HeOpramW4YecKHX.
ITourn Bce OHM BeAyT HeNOABHIKHBIA o0pas JKH3HH.

OpraauaMel napersa Jusomisie oOTIHYaET OrPpOMHOE MHOrooOpasve
H cJoXHBIe (OPME HoBefeHHA. JHHBOTHEIE B OTIHUYHE OT PACTEHHWH
NHUTAIOTCH FOTOBHIMH OPraHMYecKMMH BemecTBaMi. OHH AKTHBHO OTHIC-
KHBAKOT NHINY, YOe:KHINa OT BPArOB W HEINOrofAkl, MecTa, GJIATOIIPHAT-
HEIe JUISI PAsSMHOMeHMUS.

aperBo Baxmepuu BKIIOUAEST Medbuaillline OJHOKJIETOUHEIE OPraHH3-
MBI, HeBHJMMbIe HEBOOPYIKEHHLIM IJaszoM. B kierkax Gakrepuii Her
aapa. Oaam GakTepHH YYACTBYIOT B KPYTIOBOpOTE BeIecTB, ApPyrHe —
IpeBpaIiai T MOJOKO B IPOCTOKBAIY, TPeTbH — BBIBBIBAIOT Y JIOAe#
CKAPJIATHHY, XoJepy W MHOIMe JApyrde GOJIe3HH.
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T'puGet foaro OTHOCHIM TO K pacTeHu-
AM, TO K >XHBOTHEIM. Ceiiuac HX BEIJIeJIS-
0T B ocofoe [ApCTBO 3KUBOI IPHUPOJILL.
I'pu6el — opna W3 Hambollee pasHooOpas-
HBIX I'PYI KHBLIX oprasusmoB. OHH IM-
TAKOTCHA TOTOBRIMH OPramHYecKHMH Belne-
CTBaAMH.

Mur ¢ Bamu 6yieM TMOCTOSAHHO TOJNEL30-
BATBCA TAKOH eIHHHUIEH KiaccHpHKamuyu
OpramMsMoB, kak Bua. Bujg — sto rpyn-
na OpraEMa3MoB (ocobeif), CXOZHBIX MeK-
ny coboil ¥ sapuMalommUX obIyI0 TeppH-
TOPHIO. HazBanua BHAOB COCTOAT H3 JABYX
cjiop, Hanpumep Oepésa GopomaBuaTas M
Oepésa mymucTas, 3adll pycak M 3adr
Genak. OnHM BHIALI IIHPOKO paclupocTpa-
HeHEl Ha 3eMJe, WX MOMKHO BCTPETHTEH
IOBCIOJLY, HAIpUMep MNOJAOPOIKHHUK B0Jb-
moif, OJlYBAHYNK JIeKapCTBeHHEIH, 3asI]
pyeak (puc. 21, a). Jlpyrue BHAEI BCTpe-
4aloTces peflko, TOJLKO Ha onpejeséHHoi
TeppuTopHH. Hanpumep, BepOGIIOKBA KO-
JoYka, koOpa, cepnlii Bapan oburaior B

IOyCTEIHE, WMIIEPATOPCKHMHA NHHrBHH — FHC 21. Opraumambl pasHbix
B AHTapkTuje, Keurypy (puec. 21, 6) — BWA0B
B ABCTpaJiuH.
Ana 4ero KNaccuPUUUPYIOT OpraHU3Mbl? 0 Knaccngpu- 0
: Kaywms.
Kakosbl OTMHMTENbHBLIE NPU3HAKK LAPCTB XMBOW
npupoas? Mpueegure NpUMepbl OpPraHW3MOB BCeX Llapcrea xunBo#A
LapcTB. npupoael. Bug.
Yo Takoe sua? lNpuseauTe NpUMepb! BUIOBLIX Ha3Ba-
HUA.

Paccnpocute poavteneid unv y3Haute B MHTep-

Hete, nodeMy GakTepuu MOryT ObiTh «KynMHa-
paMu», «papMaleBTamMu», €NOMOLHWKAMK 3emne-
nensua», lMoarotoesre coobuieHue.

iU TloueMy sKHBEIE OPraHHSMEl COCTABISIOT efHHOE
meJjioe ¢ HeXXHBOH IpHpoOHoi?
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§11. CTPOEHME U MHOINOOEPA3ME EAKTEPMM

1. Ha kakue uapcrea NpuHATO pas-
JensiTb XUBbie OPraHU3MbI?

2. Yem crpoenne bakrepuanbHOW
KNeTkm anHuHI"Il‘laﬂH-lD oTNu4a-
eTCA OT CTPOEHWA KIIETOK rpu-
60B, pacTeHU W XWBOTHbIX?

HBIX COKpAIeHHIA.

KnerouyHasn obonoyka

SlnepHoe BeLecTeo

Uurtonnazma

KryTukm

V4

Puc. 22. Crpoenue DakrepuansHoi
KNeTku

Baktepun (or rpeu. Garxmepuon —
nmajoyka) —  JAOBOJNBHO  IPOCTO
YCTPOEHHBICE MHKPOCKOIIMYeCKHe, 4Ya-
e Bcero OJHOKJIETOYHEIE, OPraHH3-
mel. Mx orHOCAT K OTAGNBHOMY
napcTBy.

Crpoenne Gaxrepmii. Bakrepu-
aNbHble KJIeTKH OKPYKeHEI ILUIOTHON
obosoukoit, OJsarogapa KOTOpoOi

COXPaHAIT MocTOAHAYI0 dopmy. o

COCTABY M CTPOSHHIO KJeTouHasd oboJiouka GakTepHii CyIecTBeHHO OT-
JIMYaeTCH OT KJIeTOUHOH o0osIoukH pacTennii u rpubos. fupa, ornenén-
HOTO OT IMHUTOIIA3MEI MeMOpaHOi, B OakTepHANBLHOH KJleTKe HeT. Slgep-
HOe BemecTBO y GakTepHil pacnojioskeHo B nuroimsasme (puc. 22). Cpe-
Au GakTepHil ecTh NOABHM)KHEIE M HemoABHKHEIe Gopmel. Hekoropuie
GakTepuH HMeOT OJIMH MW HecKoJbKo ryrukos. IMoasmxnnie 6axre-
PWH [epefBHTAIOTCA NMPH MOMOINHA KI'YTHKOB HJH 3a CYéT BOJHOOOpa3-

dopma OakTepuit pasmooGpasHa: OHH MOTYT HMeTh BHJ NPAMBIX
MJIM M3OTHYTHIX Najlouek, IMMapHKoB, cnupasei. OueHs yacTo GakTepHH

o0pasyioT CKONJIeHHs B BHJE JUIMH-
HBIX M3OIHYTBIX Lelo4Yex, Irpymm u
mwiénok (pue. 23).

BonsmuHaCcTBO OakTtepuit Gec-
nBeTHO. TOJLKO HEKOTOpBLIE M3 HHX
OKpAllleHsl B MyPHYPHEIA MM 3eJé-
HBI 1(BET.

Pacnpocrpanenue  GakTepHii.
BakTepuu BcTpeualoTcd IOYTH I0-
BceMecTHO. OHHM JKHBYT BO JIBAAX
AHTApKTHAB IpPH TeMmueparype
~83 °C ¥ B ropAauMx HMCTOYHHMKAX,
TeMIIepaTypa KOTOPHX JOCTHraer
+85... +90 °C. Baxkrepun MHOIro4Huc-
JIeHHEl W pasHoo0pasHLl B TOYBe,
BOJlOéMAX, Ha IIOBEPXHOCTH CKaJ H
rIyGoOKO TIOJ[ 3eMJIEH, Ha IpejaMeTax
obuxoa, B KOpMax M HPOAYKTAX IIH-
TaHHWsA, B OPraHM3Max pacTeHwi,
JKMBOTHEIX M 4eJlOBeKa.
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Yenosus sxusa GakTepHil Takke pasHo- o 8
obpasHbl. OIHHM H3 HHX HeoOXOAHM KHCIO- M @
pon, Apyrue B HEM He HYMIAIOTCH M CHOCOG- Q_%o
HEl JKHTH B GECKHCIOPOJHON cpefe. e

Ilpu HepocraTke HMIM, BJATH, Pe3KHX
H3MeHeHHAX TeMIlepaTyphl IIHTOILIA3MA bax- @
TEePHAJLHON KJeTKH, CHHUMAaACh, OTXOIUT OT $
MaTepMHCKO# 000JIOYKH. 3aTeM 3Ta IHTO-
mIasMa OKpyrjserca H obpasyer Ha CBOel

NOBepPXHOCTH HOBYIO, GoJee ILIOTHYIO 0060~ ﬁ“%
gouky. Takyio GakTepHANBHYIO KJIETKY Ha-
3BIBAIOT cnopoit (oT rped. cnopa — cems).

Coopul 6aKTepHil COXPAHAKTCA OUYeHb AOJITO
B CAMBIX HeOJIArONPHMATHBIX YCJIOBMAX, He-

KOTOpEIe H3 HHX NepeHOoCAT HarpeBaHHe IO
+140 °C m oxnaxxmenue mno —253 °C. Omm
BEIICPKHBAIOT BRICYIIMBAHHE, He MOrmbaior

OpH KHNAYeHHH, 3aMopakuBaHuH. Cnoph ﬁ

JIerKo pasHoCATCS BeTPoM, Bojoi u T. jx. Ux

MHOTO B BO3ZyXe H NouBe. B mouBe CHOPEI ~
GakTepHit Moryr coxpamarses 20—30 u 6o-  PvC 23. Dopma Gakrepui
nee ner. IIpy HACTYIUIEHHH GJIArONpPHATHEIX

YCJOBHIl cHopa mpopacTaeT ¥ CTAHOBHTCSH

JKA3HeJeATeNLHON GakTepHeid.

Cnopbl Dakrepuid — 310 NpUCNocobnedre K BLKMBAHMIO B HeDNaronpuaATHLIX
YCNOBMAX.

Poss GakTepmii B nmpupoje H JKH3HM YelloBeka. BakrTepum — Bak-
Heiimmee 3BeHO O0IEero KpyroBopora BelllecTB B IpPHpPoOJe, TaK KaK OHH
paspymaiorT cJOMHLIe OpraHdYecKHe BellecTBa OTMEpPIIMX pPACTeHWH H
TPYIOB XHBOTHEIX, BbIJeJIHHA SKHBBIX OPraHM3MOB H T. I. Hexkoropkie
fakTepun crnocofHLI K (POTOCHATE3Y, X0Ts GOJBIIMHCTBO MCHOJL3YeT I'o-
TOBBIe OpraHH4YeCcKHe BelllecTBa. ITurasick 3THMH BemjecTBamMH, ﬁampm.l
THHeHMsl [peBpalmalT UX B neperHoil. OHM cpoeoGpasHble CAHMTAPHL
IIaHeThl.

IlouBennsle GakTepHH lpeBpallaloT llepertsoil B MHHepaJibHLIe Bellle-
CTBa, KOTOPHEIe MOTJIOIMAIOTCHA H3 TIOYBBEI KOPHAMHA pac'remﬁ.

Yesopek HcHoNb3yeT GaKTepHH B XO03AHCTBeHHOH [(eATe/IbHOCTH:
NpH ITPOM3BOJCTBE KHCJIOMOJOYHBIX MPOAYKTOB, CHIPOB, yKecyca, BHHA,
s3akBacke opomeil. OHH NPHMEHATCH HPH [POM3BOJACTBE AHTHOHOTH-
KOB, BUTAMHHOB ¥ JIPYI'HX BAXKHBLIX JUIS YeJIOBeKa BelecTs.
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Hexoropule nouseHHEIe HaKTepHH CIIOCODHEI MOTJIOMIATE A30T H3 BO3-
Jiyxa, HCHOJb3Ys ero B Npoleccax JKH3HeAeATeNLHOCTH, ITH asomui-
cupyouiue 6akmepuy JKABYT CAMOCTOATENLHO HJH MOCENSAIOTCA B KOp-
HAX GobGoBbix pacrenmii. IIpoHHKHYB B KOpHH G00OBBIX pacTeHHiH, aTH
faKTepHH BHEIBEIBAIOT pazpacTaHHe KJIeTOK KopHeil W of6pasoBaHHe HAa HHAX
kaybenskop. IlosroMy HX HaseiBaloT KiaybGeHbKOBRIMH (puc. 24). Onn
oforamalorT MoYyBy asoToM, YiydInasa eé IiofopojaHe.

Puc. 24. KnybeHbkoBble baktepuu

BonesnerBopHBle GakTepHH, Nonajas B OPraHU3M UesiOBeKa, OTpae-
JIAIOT ero MPOJAYKTAMH CBOeil KHU3HeAeATeJHLHOCTH. DTO CTAHOBHTCSH
NpHYMHONH pasBHTHA Takux sabojeBaHmWid, Kak THQ, XoJepa, dyma,
nudrepus, crogbHAK, cHpUIKc, TYOepKYIE3, aHrMHA, MeHHHTHT, Kapu-
ec 3yGoB | Jp.

Jna yHAUTOKeHH: OakTepHil B NOMEIeHHH, Ije Haxoauicsa 60Jib-
HOM, TPOBOAAT Ae3HH(EKIHIO, T. €. ONPHICKHBAHHe HWJIH OKYypHBaHHe
XHMHYECKHMH BelllecTBAMM, BHIZbIBAIOIIMMH rubesns Oakrepuit. [Lnsa
npeaylpescJeHds: HeKOTOPLIX 3apasHbIX sabosieBaHHN NPHMEHSIOT Ipe-
AOoXpaHHTeJIbHBIe IPDHBHBKH.

B macrosiiee BpeMs JUIS Ipeaynpesienusi GojesHei, BhIZBIBAGMBIX
GaKTepHAMH, POBOAAT CHelHAJbHEIe MePONPHATHA. YCTAHOBJIEH CTPO-
rui Bpﬂ'leﬁllhlﬁ KOHTPOJIL HAaJ] HCTOYHHKAMH BOJALI H IHIEBLIMH
npoaykTaMd. Ha BOJONPOBOAHEIX CTAHIHAX BOJAY OYHIAIOT B CIEIH-
ajNbHBIX OTCTOMHMKAX, NPONYCKAKT eé uepesd (PHJILTPHI, XJOPHPYIOT,
O30HHPYIOT.

Hpuanaxn oTpaBjieHHA NPOAYKTAMH, B KOTO]JHX PasMHOMHJIACH
bakTepHa — Bo30yaWHTeNb GOTYIM3Ma, MOTYT IPOABHTHCA deped 12—
24 u nociie ux norpebnenus. Eé san B neppyio ouepelb JelcTByeT Ha
HEePBHYIO CHCTeMY M MYCKYJATypy, BBISLIBAsl IOTepIO rojoca M cosHa-
HH#A, HapyIIeHHA 3peHHdA, NPOIEcCOB NMHINeBAPeHHA H AnxaHud. Ecim
CBO@BPEMEHHO YeJIOBeKY He BBecTH 0cofylo ChIBOPOTKY M IIpenaparhl,
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morJiomaroniie AA0BHTEIe BeIecTBa, MOMeT HACTYIHTEL cMepTh. YTo6E
MOJIHOCTBIO M30aBUTLEA OT GakTepHii B NUIMEBLIX NPOJAYKTAX, NpejHa-
3HAYEHHEIX JUIA JUTHTENLHOTO XPAHEHHS, OCYIIECTBIMIOT WX CTePHIH3a-
nuio. Crepunusanus (oT Jjar. cmepuiuc — OGecIUIONHBIN) — mpomecc
MOJTHOTO YHMUTOXKeHHS] MHKpPOOPraHHM3MOB M MX cnop. Pacmpocrtpa-
HEHHBIA MeToJ| CTepHJH3alMKM — JelcTBHe BBICOKHMX TeMIepaTryp
(+100 °C w Beime). JLus cTepHiIMsaniy TaKMKe HCHOJL3YIOT YJILTpa-
(HoNeTOBRIe JYYH, YABTPA3BYK, ONpe/le/iéHHEIe XHMHUECKHe BellecTBa
HT. I.

Pasmuo:kenne OGaktepuii. BakTepun pasMHOMKaOTCA JejleHHEeM Ma-
TePHHCKON KJeTKH Ha JBe jJodepHue (puc. 25). Ilpm OGaaronpusiTHbIX
VCIOBHAX Y MHOTHMX BHJIOB OakTepHii JejleHHe MOXKeT NPOHCXONAUTEH
uepes kaxkabie 20—30 mun. Ilpu rakoit v
CKOPOCTH pPasMHOXKeHHA IOTOMCTBO Off- '
HOH OaKkTepHH 3a IATH CYTOK CHOCOGHO .,/ \ ¥
ofpaszoBaTh Maccy, KOTOPOH MOKHO ORI-

-—  f
Jio OBl 3AalIOJHUTL BCe MOpPH M OKeaHHl. / y U e
K cuacTthio, B mpupojie 9TOro He IpOHC- 1 &
XOAHT, TAK Kak OaKTepHMH CJyXKarT ou- e
mei AJas APpYrHX OpPraHusMoB, GLICTPO : ~ i = )
noru6aioT, B OTJIHUYHE OT CBOHX CIIOp, \ }_. g
Moj| AeHACTBHEM CONHeYHBLIX JIVdei, npu Jd §
BHEICYIIHBAHWH, HeJOCTATKe ITHINH, Ha- N ?
rpesanuu cebime 65 °C, mon aeiicTBHeM i
AeSEE(UIEPYOIAX BeMeCTs H T. X. Puc. 25. PaamHoxeHne Bakrepui

Kakoe cTpoeHue umeer BakrepuanbHan knerka? 0 Baktepun o

% . FHAEHHS.
7
B uyém 3mHaveHue Daktepuid B npupose? [TONBOIILIO

Kakue GonesHu, sbiabiBaeMuie HakTepuamMu, BaMm nise- = GaKTepUM.
CTHbI? bGone3HeTBOpHbIe

C 4em CBA3aHO WMPOKOe PacnpocTpaHelne Baktepuin | O3KTEPHM.
Ha Halwew nnadere?

1. BbiCKaxuTe KPUTUHECKWE CyXAeHWA o Dak- 0
TepusX Kak BpefiHbiX OpraHu3Max.

2. [pepnoxure Mepbl NPeOCTOPOXHOCTA Npu obiie-
HUN € MHPEKUMOHHBIMKU BONbHBIMMK.

ITouemy Gez ZieATeJEHOCTH OAKTEpHH KM3HE Ha Bemile
ObU1a OBl HEBO3MOMKHA?
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§ 12. CTPOEHME M MHOINooOBPA3ME NPMEOB

Cpepa oburanua M MHOrootpasme.

I'pubnr obpasyor ocoboe mapcTBo

1. Kakue rpubsl Bbl 3HaeTe? 3KUBOYM npuponsl. B Hacrosinee Bpe-

M UX HacuMThIBaioT Gonee 100 Thic.

2. Eagi“pmm B IEMpORE BHAOB. JTo pasHOOOpasHBIE Opra-

' HH3MBI, OJHOKJIeTOYHBIC WJIH MHO-

rokJeToYHble, HMeOI[He pasjHy-
HYIO (opmMy.

I'puber obuTalor Bciogy, Ile HMeIOTCA OpraHWMYecKHe BelllecTBa, He-
obxoguMble MM JUIA ITHTAHHA: B [IOUBe, BOJe, >KHIHINAX, Ha pacTeHH-
AX H NHINEBBIX NPOAYKTAX, Tejie Ye/JIOBeKa W KHBOTHEIX.

Crpoenne rpubos. Hexoropeie rpubbl — ONHOKJIETOUHBIE OPraHM3MEI,
HO GONBIIAST UX YACThH MHOTOKJerounkle. KieTkn rpubos UMeIOT HACTOS-
mue Agpa. OGooOUKH KieToK GOJNbIIHMHCTBA I'PHOOB COMEpIKAT XHTHH —
BeIecTBO, XapaxKTepHoe JJfA Geclo3BOHOYHBIX >KHBOTHEIX. Teso rpmba
COCTOHT M3 TOHKHX GesIkIX HUTell, 00pasyiomux rpubHHILY, WIH Muyeauil.

Crpoenne musnounoro rpuba. Cpemu rpuboB nauboJiee M3BECTHEI
nuisnounsle. K HAM oTHocATcsa Genkle rpubhl, MoAGepE30OBHKH, PA3HO-
IBeTHBIE CBIPO@KKH, PHDKMKH H MHOI'Me JIpyTHe.

B noeceaHeBHOH XH3HM MEI Has3elBaeM rpubom JHMEL YacTh rpubHO-
ro OpraHMsMa, ero mioJosoe Tejo. Y GoJbIIHHCTBA CHefloOBHBIX IpuGoB
(3a MCcKJIIOYeHHeM Tpiodeseif, CTPOYKOB M CMOPYKORB) IUTIOAOBOE Teso 06-
pa30BaHO HOMKKOM M musnkoi (puec. 26). Orcofa M UX HasBaHHe —
musmovyHkle TpHOEL. IllnAnka W HOMKKa COCTOAT M3 IUIOTHO NpPHJErai-
mUX ApYr K ApYyry HuTeidl rpubHUnbl. ¥ omHMX rpudoB, Haupumep y
Gemoro rpuba, mojdepé3OBHKA, MACHSHKA, HHKHHH CJIOH IMIATKH co-
CTOHT M3 MHOTOYHCIeHHBIX Tpybouex.
1o mpybuamste rpudsl. Humuawii cnoi
OUIATIOK PBIXKHKOB, BOJHYIIeK obpaso-
BaH MHOI'OYHMCJIeHHLIMH [JIACTHHKAMM.
910 naacmuniamote TPABGEHL.

I'pubnl  c¢beobHBle H  AJOBHTHIEC.
Muorne rpuds chefobHEI (pHC. 27, a).
Haubosiee HeHHBIMM M3 HUX CUHTAIOTCH
oy MAMIIAHLOHEI, GeJikie, MacaATa, MOJOCH-

L ala HOBHMKH, NOAOEPE30BHKH, PLIXKHKH H Jp.
M:Ye;nﬁ Ilpu cGope rpmboB BaskHO YMeTh OT-
nHYATE chefobHLIe IPHOLI OT ANOBHTEIX.
Puc. 26. Crpoenue wnsnoysoro  HamGosiee onacusl GiefHas noraska, My-
rpuba XOMOp H JIoxHBIe onfAra (puc. 27, 6).

Mnogosoe Teno
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Muorue sjoBUThHie rpHOLI
MOoXO0KH Ha chenobHbe. Ha-
npumep, GjefHbIe HOMAHKY 110~
XO3KH HA IMAMITHHLOHEI, JKeJTd-
HBIH rpud moxoxx Ha OGesblit,
JIOXKHEBIe JIHCHUKH H OIATa
NOXO0KH COOTBETCTBEHHO Ha

|
chefoOHEIe JITHCHYKH W onATa. > ) ] &
Ecnu maitieHnsi rpub mo- Benviit g \ )
X0 Ha SNIOBHTHIA WIH BH T _ g
COMHeBaeTech B ero chemob- Cuipoexka
HOCTH, JIy4llle Takoi rpud He NopocuHoBuk  LLaMNuHLOH

G6epure. Crapkie ILIOJOBEIE Te-
Ja cbeloOHBIX I'pHOOB TOMKE
MOTYT OBITE ANOBHTHIMH.
Poas rpubos B npupone u
JKH3HM 4velioBeka. Paspymas
OCTATKH PACTEeHHH M KHBOT-
HEIX, TPAOKI YYACTBYIOT B KpYy-
rOBOPOTe BeIecTE B IpHpoe i
¥ B 06pajoBaHMH IUIOJIOPOAHO Myxomop  Jloxubie onsta BnesHas
ro ciof mnouBnl. M3 HekoTo- noraHka
g:;};_ rpc'lneﬁono%ﬂz:;l arlgrﬂﬁ:el;ig- Puc.6 27. Cvenobuble (a) u sposutsie (6)
Tpebusior B numy. I'puder fpitonl
HeoGXOAMMEl TIPH H3TOTOBJIeHHH XJeba, CHIDOB, B BHHOjAeanH H T. A. Ho
rpudbl MOIYT HAHOCHTH M GOJIBINOI Bpel: HOPTHTH HPOAYKTHI IHTAHHA,
paspymarhk mocTpoiiku. OJlHM M8 HHX BEISEIBalOT OOJIe3HH Y pACTeHHM,
JKMBOTHBIX M vejioBeka. JIpyrue BripaGareiBaloT s/IOBHThIe BelllecTsa,
KOTOPLIMH MOJKHO TSYKEJI0 M Jlaske CMepTeJIbHO OTPABHTLCH.

Kakoe CTpoeHWe MMeIOT WNAMOH4Hbie rpubbi? 0 rpubbI. o
rpubHuya.

Yro 1akoe rpubHMua v nnoposoe Teno rpuba?z

TR - P MnopoBoe Teno.
Kakue cvefiobHble 1 afloBuTbie Tpubbl Bbl 3HaeTe? CbefobHbie U
YeM TpyBuaTbie rpubbl OTNMHAIOTCA OT NnactuHyaThix? = FA0BUTbIE

Tlouemy rpuHOEI ABAAIOTCA GoJiee BHRICOKOOPTaHW3OBAH-
HBIMW OpraHuMaMamu, uem OGaxTepuu?
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Crpoenne u MHoroobpasue rpubos

Henb3s cobupatb rpubbl 86113 aBTOMODUNBHLIX LOPOr, XMMWUHECKMX W APYIMX
NPOMBILLNEHHBLIX NPEANPUATAN, 3arPA3HAIOLIMX BPeAHbLIMU BelecTBaMKM OKpyXa-
ollylo cpeay. Mnoaossbie Tena rpubos HakannMBaloT 3TK BELLECTBA.

OcoGeHHOCTH CTPOSHHMS MYKOpa M JApOiiKei

1. 3apanee yBIakHHATe Kycok OeJsioro xjeba, MOMecTHTe ero B
CTaKaH, HakpoiiTe Oymaroil M Bhllep:KHTe B TEIUIOM MecTe He-
CKOJILKO JIHelf, MoKa HAa HEM He pasoBLETCA IJICCEHbB.

2. IlpenapoBaJIbHOH HIJIOH CHH-
MHTe HEMHOTO I'PHOHHILI MY-
Kopa C IOBEPXHOCTH XJeba,
MoMecTHTe B KaILIO BOJALI Ha
npeAMeTHOM CTeKJe M Ha-
Kpo#Te NOKPOBHBIM CTEKJILIIT-
koM. PaccmorpHTe mpenapar ¢
MOMOINBI0 MHKPOCKONA IIpH
MajoM H OOJILIIOM YBeJHYe-
Huu. CpaBHHTe YBHIEHHOE C
pucynkom 28, 6. Haiigare
IrpUOHHMIY M ILIOA0OBOE TeJIO CO
CIIOpaMH.

3. Bapucyiite crpoeHue rpuba
MYyKOpa H HNOJANHIIATe HazBa-
HHA ero OCHOBHEIX UacTeil.

4. Paspejute B TEIJION BOje He-
GONBINOH KycOueK APOKIKei.
HaGepuTe B NIMNETKY W HaHe-
CHTe Ha npeJjMeTHOe CTeKJIO
1—2 kamiam BOALl ¢ KJeTKamMu aposksxeii. HakpoiiTe NOKpOBHBIM
CTEKJIBIIIKOM H pPacCMOTPHTe IpelapaTr ¢ MOMOIEI0 MHKPOCKOIAa
npu MajgoMm M GoJblnoM yeBenumveHnH. CpaBHHTe YBHIEHHOe ¢ pPH-
cyanxkom 29. Haligure oT/le/IbHEIe KIOTKH JAPOXKIKeH, Ha MX MOBEpX-
HOCTH PACCMOTPHTE BBIPOCTBI — MOYKH.

5. BapucyiiTe KJIeTKY JAPosKed M NOJINIIMTEe HABBAHWS €6 OCHOBHBIX
JacTeH.

6. Ha ocHOBe NpOBeIHHBIX HCCIeJoBaHMNi CHOPMYIHPYIITe BHIBOILI.

Puc. 28. NnecHesble rpubbl; neruumnn (a)
n Mykop (6)
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JpoxckE — MenbYaiiiine OJHOKJIeTOYHEIe IpHOEI (cM. pme. 29),
HMeloIHe pasjnyHylo (opMy (Hanpumep, mapa).

Puc. 29. [IpOXXH NPU CUNLHOM YBeNYeHn

IlnecHeBrIil rpub MyKOp 4dacTo moceiseTca Ha Xjebe, gpykrax,
opomax. Ero rpubHMIA COCTOMT BCEro M3 ONHON CHJIBLHO paspoclieics
M PAasBeTBJEHHOH KJIETKH ¢ MHOMKECTBOM sijep B IMTOILIA3Me.

I'pubauna apyroro miecHesoro rpufa — DeHHIM/LIA, B OTJIHYHE OT
TPHOHHAINEI MYKOpa, COCTOMT M3 BeTBANMXCSA HATeH, pasfeNéHHEIX Ie-
peroposkaMu Ha KJeTkH (puc. 28, a).

B 1928 r. anrumitckuii yuéaniii Anexcanjgep dieMHHr HCCIeI0BAJ
KYJBTYPHI 060Je3HEeTBOPHEIX 0aKTepHii, KOTOpPEEe BHIPANHBAJ HA ITHTA-
TenbHOU cpefe — arape. OH 3aMeTHJ, YTO B HEKOTOPHIX MecTax Ha
NOBEPXHOCTHL Arapa IONAJH CIOpPHEl IJIeCHeBOro rpuba NeHHOWLJIA H
obpasopanack rpubHHIEA, BOKPYr KoTopoii GakrTepuu norudau. die-
MHHT IPHINE] K BEIBOAY, YTO 9TOT IpH0 BEIZeNfAeT BelecTBO, yOHBa-
omee Gakrepun. A B 1940 r. 6bu1 BhiflesleH NepBbIH aHTHOHOTHK —
NEeHANAJINE, HCIONLE3YEeMEIH NpH JIeYeHAH MHOIHX WHQEKIAOHHEIX
gabosiepanuii. 3a 310 orKpeiTHe A. demuHr Gbu1 yaocroern HoGeses-
cKoit mpemMuH. B HacTosImee BpeMs MOJYUYEHBI AECATKH AHTHOHOTHKOB,
apPeKTUBHBIX LPH JIeUeHUH PASJIMYHLIX 3a00JleBAHMIA.

Tax HaseiBaeMBId ualiHbli rpEd — NpHEMep B3aWMOBEITOAHOTO CO-
cyIlecTBOBAHHA 0COOBIX BHIOB ApPOXK:Kel H OakTepmii. MexysoBHaHOE
Teso rpuba miapaeT B pacTBope ciaaakoro 4dasi. I'pm6 pacmennsier
caxap [0 CIIMpTa, KOTOPHI GaKTepHH YACTHYHO INpPEBpaINaioT B YKCyc-
HYI0 KHcJaory. B pesyibrare aTHX mporeccoB ofpasayercs NOJIe3HBIH
BHTAMHMHHEIH HAOHTOK C NPMATHEIM KHCJO-CIAJKHM BKYCOM.

TeKcra cocrasbte coobuieHue «Muoroobpasuve rpuboB M WX 3HaveHue

w Ha OCHOBaHMM W3y4eHHOro Matepuana naparpada W AOMONHWTENLHOTO
B NPUPOAE M XW3HW YenoBeKar,
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§ 13. XAPAKTEPMCTMKA LIAPCTBA PACTEHMA

PasnooGpasue pacrtenmii. Ilapcrso
Pacrernsa oowemguaser 6omee 320 ThIC.

1. Y10 Bbl 3HaeTe O pacTeHuAX? BHJIOB H IIPeJICTABJIEHO CAMBIMH pa3-
2. Mo KakuM NPU3HAKaMm pacTeHus HOOOpa3HLKIMKE (opMaMH — OT OJ-
OTNUYAIOT OT [PYrUX OpraHu3- HOKJIETOUHBIX MHKPOCKOINMYECKHUX
MoB? BOJIOpOCJIeH 0 OTPOMHEIX JepeBhLeB,

BO3BBIIIAIOMIMXCH Haj 3emiéit 6onee
vyem Ha 100 M (pme. 30).

PacTeHHs 3aHHMAIOT BCEBO3MOXKHEIe MecTa obHTaEmA. X MOMHO
BCTPETHTL B OTKPLITOM OKeaHe, CYXHMX IYCTHIHAX, ropax u Ha noGe-
pexbe AHTapKTHALI. PasjMuba NpoAo/IKHTENLHOCTE JKH3IHH DACTeHHH.
CymecrByior aydnl, koTopsiM Gosee 1000 Jjer, HO ecTh pacTeHus, JKH-
BYIHe BCEro HECKOJILKO MecHAIeB, HejleJb W Jake [Hei.

— 100m

=T1m

Bepésa CekBowa  OskanunT

Ene

Puc. 30. Paamepsl pacTeHuii




N L ME N P W G AT R A LW W
MHOIOOBPA3ME OPTAHU3MOB

Bee pacTeHHsl B 3aBMCHMOCTH OT CTPOeHHS TPAaJHIMOHHO NOJApasje-
JIAIOT HA HH3IIHe H BRICIIHEe.

Teno pambosiee NPUMUTHBHLIX HHU3IHMX PACTeHHI MOMET COCTOATH
H3 ofHoi KJieTkH. Teno MHOrOKJIETOYHEIX HH3NIAX PACTeHHH HA3LIBA-
0T CHAOeBHIEM WIH MaaiomMom (OT rped. maanoc — MOJOJAs BeTKa,
pocToK). ¥ 9THX pacTeHHH HeT HM KOpHeH, HW crebieil, HH JHCTHLEB.
Husmue pacTeHus He HMEIOT CJIOMKHOIO TKAHEBOI'O CTPOeHHS.

Tkamn MOABAAIOTCA YV BRICIIHX pacTeHdif. Tkams — 2T0 rpynmna
KJIEeTOK M MeXKKJIeTOUHOIO BellecTBa, HMMEMOIIHX CXOAHOe CTPOeHHe H
BLITIOJHSIOMMAX obmue GyHKIHHA.

V BRICHIAX pacTeHHH TeJI0 PACUJIeHeHO HA OPraHkl — JIHCTOCTe6els-
Hble mofern M KOpPHH (38 MCKIIOYeHHeM MXOB), KOTOpEIe COCTOSAT M3
Pa3MIHYHLIX TKaHeH.

Opran (rpeu. opzanon — opyaue, HHCTPYMEeHT) — 3TO 4acTh opra-
HHA3Ma, HMeloImasn onpejle/léHHoe cTPoeNHe, 3aHAMAIONAas onpeleléHHoe
[OJIO}KeHHe ¥ BHIIOJHSAIINAA Oupelie/léHHbIe (DYHKIHMH.

XapakTepHuie NPH3HAKH pacTenHil. PacTenusa HMeloT NpeHMYIecT-
BEHHO 3eJIEHYK OKpacky, HO MOryT OGbITh OKpalleHbl B KpPACHBIM,
Oyphiit, KEATEI W Apyrue nBera. OKpacka pacTeHHH olpejejseTcs
HAJIMYHeM B HX KJeTKaxX ocoORIX KpacHTejlei — NHIMeHTOB (OT Jar.
nuzmenmym — Kpacka). ¥ pacrenuii HauGojiee pacnpocTpaHéH sené-
HEIH MHTMeHT — XJiopodmriul. OH HrpaeT UYpe3BEUANHO Ba’KHYIO POJIb:
yJaBJIHBaeT coJHeYHbIe JIYdH M ofecledyMBaeT YCBOCHHe HX DHEPIrHH.
910 HeoOXONMMOE YCJIOBHe OCYIIecTBIeHHA ¢oTocHHTe3a (OT rped. gho-
moc — CBeT M cunmesuc — COoejiIMHeHHe) — Mporecca obpasoBaHHA Op-
ramvYecKuX COeJMHeHNH W3 HeOPraHWYecKHX 3a CUéT DHEPrHH CBeTa.

[NaBHOM XapakTepHoW OCOBEeHHOCTLIO NpeacTaBuTeNei LapcrBa PacteHus aens-
eTcA UX CnocobHOCTL K (POTOCKHTESY.

Kakue NpuaHaky NpUcylly NpecTaBuTensM 0 PacreHus o

Lapcrea PacreHuns? HU3WKe U
YTO Takoe TKaHW M OpraHbi? Bhiciune.
L Cnoeswuiye.

“em padMAIOTCH NPEACTABUTENM HU3LMX U BBICWMX | Tkamb. OpraH.
pactenui? dorocunTes.

ITouemMy pacTeHHMS BajXXHBI JJIS CYIIECTBOBAHUA JKHU3HK
Ha Hame# mianere?
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Mon naGoparopus

BHMMaTenLHo nNpouuTanTe TeKCT WM paccMoTpuTe pucyHku 31 wu 32,
Cocrasbre cxeMy «OCHOBHBIE 3Tanbl B Pa3BUTAN PacTUTENLHOTO MUpa».

K mapcrBy PacTenHs OTHOCAT Bee (DOTOCHHTe3MpPYIOIHE AJepHEIE
opragusmel. HusmmuMu pacreHMsMH ABIAIOTCA Bomopocau. Camo Ha-
3BaHMe THX PACTeHHH yKaskiBaeT HA WX obWTamme B Bojie. Cremyer
OTMETHTE, UTO 5TO HASBAHHWE He COBCEM TOYHOE, TAK KAK M CpPeJlH BEIC-
mux pactendit muorme oburaior B Bofe. K Bojgopociam orHocATCH
OYeHL pasHEIe OPraHH3MBEI, HO MX 00BeHHAET OTHOCHTENLHO IIPOCTOe
CTPOEHMEe W TO, UTO HMX TeJI0 He pacuJieHeHO Ha OpraH.l.

Bogopocim — apepHedInmue pacTeHHA HA Hameil niaadere. Kak cum-
TAlT Y4YéHble, OT HUX NPOM30LLIM BhiclMe pactreHns. UX mossienue
CBAIBAHO ¢ BRIXO/IOM pacTeHHid Ha cymy. OJHAMH H3 NepBBIX HA3eMHBLIX
pacreHunii 6ulM pocmime 1o GeperaM BofoéMOB pHHMOMMTEL (puc. 31).
Hx crpoenwe emé HANOMWHAJIO CTPOeHHE MHOTOKJETOYHEIX BOJOPOC-
Jieii: OTCYTCTBOBAJIM HacToAIMe cTebGiaH, THCTHA, KOPHHU, B BRICOTY OHH
JocTarand okoao 25 cm. Ho pHHHODHTEI yikKe HMelIH NPHMHATHBHYIO
NPOBOAANIYIO CHCTEMY H INOKDOBHYIO TKaHL, NpPefoXpaHABIIYIO HX OT
BBICBIXaHHS .

B Boje ycioBHS KW3HM OTHOCHTENLHO cTabmibHEIE. IlWTareanHEIe
BelljecTBa, PAcTBOPEHHBLIC B BOJe, MOIYT NOIJIONATHCH Bce moBepx-
HOCTBIO Tejla. YCJIOBHA JKH3HH HA cyme Gojee cypoBhle. IIpucnocobire-
HHe K 9THM YCJIOBHAM NPHBEJO K 3HAYMTEJLHOMY YCJIOMHEHHMIO CTpoe-
HAA HASEMHEIX DacTeHWH. ¥ HUX NOABAINCH CHeNHAJIH3HPOBAHHEIE
TKaHM # oprasbl. Hammume Gojbmioro umcia TKaHelf M pacuieHeHHe
TeJia HA OPraHbl — OTJHYHTEJILHAS YepTa BHICIIHX pacTeHMif.

Puc. 31. BoiXofi PUHMODMUTOB Ha CyLIy
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Or puUHHODUTONONOOHEIX pacTeHH NPOM3ONUIM JpeBHHE MXH,
IUIAYHEI, XBOIOH H NANOPOTHHKH. [/[peBHHe NANOPOTHHKH NAJH HAYAJIO
rojiocéeMeHHBIM, a4 OT HHX MNPOH3ONUIH MOKPLITOCEMeHHBIE pacTeHHs

(pmc. 32).

MokpbiTOCEMeHHbIe

MnayHoBuaHbIE

ManopoTHUKOBUAHLIE

MoxosuaHsie
PuHnodurs:

Puc. 32. Cxema NPOMCXOX/AEHUA BbICIUMX pacTeHui

B nponecce UmMTeNBHOrO PasBATHA OHHM pacTeHWs Ha 3emue Gec-
clleflHO HCYe3JH, JApPyrue Hey3HaBaeMo HaMeHuauch. [losromy mos-
HOCTBIO BOCCTAHOBHTE HMCTOPHIO PASBHTHS PACTHTENLHOTO MHPA OYEHb
TpyaHo. Ho yuéHble JOKasalM, YTO Bce COBpeMeHHBIe BHJLI pacTeHHi
NPOH30ILIH OT Gosiee ApeBHEX (opm. COBpeMeHHEIH PACTHTENLHEIH MHD
Hallel UaHeThl YAMBHTENLHO MHOroobpaseH.
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§ 14. BogoOPOCIM

Husmmme pacrennsa. K amsmum pac-
TEHUSAM OTHOCAT BOJOPOCIH, TaK

1. Kakoe cTpoeHue MMeer paciu- Kak OHH He WMeT HH KOpHeH, HH
TenbHan Knetka? crebiieii, HM aucTheB. D10 cHopHAaAs

2. 410 Takoe nnacm.uu? Kakue I‘pynua CcCaMbIX ,u;pesmix pac'reauﬁ
nNaciufbl Bl 3Haere? Ha 3emie.

Cpean Bojopocieii ecTh OJHO-

HKJIeTOYHBIe H MHOI'OKJIeTOUHEIe pac-
Teaus (puc. 33). Hecmorps HaA cpaBHMTEJNLHO MPOCTOe CTPOeHHe, pas-
JIAYHLIEe TPYIIEI BOAOPOCHe WMeIOT CBOM OCOGEHHOCTH M MPOHCXOAAT
OT PamyIMUHBLIX IIPEJKOB.

3enénsie Bogopocan. OMHOKIETOUHEIC 3eJIéHEIe BOAOPOCTH COlepiKar
XJIOPOIIACTHI ¢ XJIOPO(HILIIOM, KOTOPBIA M IPHAAET MM 3eJIEHYI0 OKpac-
KY. OTH BOJIOPOCIIH >KMBYT B OCHOBHOM B BOJ(é — IPECHON WJIH COJEHOMH,
HO BCTpe4YawTcHd BHILI, OﬁHTaIOI]IHe HAa CBIPBIX yYacTKax Io4YBbl, KOpe jae-
PeBBEB H JIPYIUX MecTax ¢ NOBLIIIEHHOW BIAKHOCTBIO. BHLI, >KUBYIIHe
BHe BOJBI, B IIepHOJX 3aCyXH HAXOAATCHA B COCTOAHHH IOKOHA.

Y MHOroKJeTOYHLIX 3eJIéHBLIX BOAOpOCi]el Tesio (CJIoeBHINE) HMeeT
dopMy HHTell HJIH IUIOCKHX JHCTOBHAHEIX 006pasoBaHWil. DTH 3ejéHEIE
BOJIOPOCJIH KHBYT KAk B NPecHOM, TaKk M COJEHOH Boje.

HamnGosee cio:xHOE CTpOEHHE cCpe-

Xnopenna JH BOJIOPOCJIeH MMeIOT XapoBhle BOLO-

Namunapws . pocaH, oGHTAOIHe B IPECHLIX BOJO-
éMax. JTH MHOIOYHCJIeHHLIE 3eJleHble
BOJIOPOC/TH 10 BHENIHeMY BHJY HAIoO-
MHHAKOT XBOIIH. Yy XapoBbIX HMewT-
csi ofpasoBaHusl, KOTOpEle 10 (hopMe
¥ BREINOJHAEMEIM (PYHKIIHAM HaIOMH-
HAIOT KOPHH, cTebJH, JHUCThS, HO [0
CTPOEHHIO OHH He HMelT HHUYero ob-
mero ¢ STHMH OpraHaMy BBICIHHX
pacreHuii (puc. 34).

Bypsie BojopociiH — MHOI'OKJIe-
b TOYHLIE, B OCHOBHOM MOpCKHe pacTe-
Huga. OO0mmuil BHeIIHMH NpHU3HAK
’_/ OTHX ‘BOJIOpO(:JIBﬁ ==  JKeJTOBATO-

. 6 Oypas okpacka caoesuuy (puc. 35, a).
Cnoesnma Gypeix Bojlopociieif GuiBa-

Puc. 33. BOAOPOUIM OfHOKNETOMN- 0T HHTeBHAHOI, IIAPOBHHOM, ILIac-
Hble (a) u MHoroknerouHbie (6) THHYATOH, KycTooGpasHoil (opMel, a
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Puc. 34. XapoBwle BOAOPOCTM Puc. 35. bypole (a) u kpacHeie (6)
BOAOPOCN

HX pasMephl Ko0JeOJITCH OT MHKPOCKONMUECKHX J0 I'HraHTCKHX (He-
CKOJIBKO JIeCATKOB MeTpOB).

Kpacnsie Bojilopociu, Win GarpAiHKd, B OCHOBHOM MHOTOKJIETOYHEIE
MopckHe pacTeHus (puc. 35, 6). B KileTkax KpacHBIX Bopopocieid, Kpo-
Me XJiopodWIUIa, cojilepiKaTcsAd KpacHble H CHHHe NMHTMeHTHI. B 3aBmcH-
MOCTH OT MX COYeTAHHH OKpacka GarpsiHOK MeHsAeTCH 0T APKO-KpacHoit
o roayGoBaTO-3e/IEHOH W Jfaske SKEATOMH.

Kpacarle Bomopocin BeckMa pasHooOpasHE! B O4eHL KpacHBH. OHH
HMeIOT NPHYYUIHBLIE (POPMBI: ILIACTHHYATHIE, IHIMHAPHYECKHe, HHUTe-
BHAHBIe M Kopajulonogo0HEIEe, B pPasHOH Mepe pasBeTBJIEHHEIE H pacce-
yénaele. B Mopsax GarpsiHkH BeTpedalorcsi noscemecTHo. Biaropapsi
TOMY UTO KpacHEIe IHT'MEHTEI CIHOCOOHEI YJIABIHBATE [a)ke OUeHbL He-
GOJIBIIOe KOJMYECTBO CBETA, OHM MOI'YT pacTd Ha riyoude 100—200 M.
Muorpe GarpaHKH CJHYIKAT TAMIEH JUIS MOPCKHMX JKHBOTHBEIX, MCIOJB3Y-
IOTCHd OHH M B IHINY 4YeJlOBeKa.

Movemy BOAOPOCAM OTHOCAT K HU3ILMM pacte- 0 Huzwmne o
HUAAM? pacreHus.

" Bogopocnu:
?
Kakoe CTPOEHME UMEIOT 3enéHble BOAOPOCN? 3enéubie, Gypsie,
Fpe oburaior U kakoe cTpoeHue umMeioT Bypuie BOJO- | KpacHble.

pocnu?
B 4ém 0CODEeHHOCTW CTPOEHMA KPacHbLIX BOAOpPOCNen?

MosxHO M Bce pacTeHus, ofuTalomMe B Bojie, OTHO-
CHTH K BOZOpOCIAM?
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§15. NUWARHUKW

JInmaitaukyu — cBoeobpasHas rpyun-
ma OPraHM3MOB, KOTOpas 3aHHMAaeTr
1. Yro 1akoe rpubHuua? ocoboe mecto B npupoze. Temo jm-
2. Yro Takoe xnoponnacti? Kakyio |  [WAHHHKa — clioeBHme — 0Gpasosa-

WKLIHD OHU BLINONHAIOT? HO MHepenjieTARIHMHCA HHTAMH
' rpUOHMILI, MeKAY KOTOPBIMH pac-

TMOJIOXKEHEl OJ[HOKJIETOUHEIE 3eJIEHEIe
Bojiopocin (puc. 36).

JImmaiiHuK — eJHMHBIH OPraHH3M, B KOTOPOM rpH6 cHaGkaeT BOMNO-
pPOCJH BOJIOH ¢ pAcCTBOPEHHBIMH B Hell MHHepPAJLHBIMH BellleCTBAMH,
a BOMOPOCTH B mporecce (OTOCHATe3a 06pasyiorT OpraHdyecKHe BelecT-
Ba, Heobxopumble rpuby. Takum obpasom, Mesxay rpuboMm M BoaOpoc-
JISIMH CYIIeCTBYeT TecHAs CBS3h, MOJIe3HAS KAK OJHOMY, TAK M JPyTroMy
OpraHusMy. JT0 siBjeHHe HasbiBaerTcsd cuMOMO3 (OT rped. cumouosuc —
COBMECTHAS JKH3HB).

JInmaifHWK BIHTHIBAET BJIATY Bceii IOBEPXHOCTBIO Teja, IJIABHEIM
obpasoM BJATY J0MJei, pockl H TYMAHOB. DT0 NO3BOJIAET JHINAHHHKAM
MOCeJATHCA HA TOJBIX CKAJAX M KPHIIIAX AOMOB, Ha CTBOJAX JepeBheB
H B IYCTBIHAX — Besje, rje ecTb cBer. Bes cBera HeBo3MokeHn (orTo-

CHHTe3 B KJeTKaX BOJOpOCc/Iell u Jin-
® Knetku BOROPOCAM  raiinuk mormGaer.

3 JIamafHNKH pasHoOOpaSHEl IO
BHeIIHeMY BMIY ¥ oKpacke. Paaiu-
YalT KYCTHCTHIe, JTHCTOBATELIE H HAa-
KHIOHBIe Jumaiauku (puc. 37).
CJioeBHINEe KYCTHCTRIX JHIIAHHHKOR
AeHCTBUTENILHO HANOMMHAaeT Kyc-
THK. OJIHM M3 HHX [OCeJAIoTCH Ha
BeTBAX JlepeBLEE H CBHCAIOT ¢ HHUX,
kak Oopoja, Jpyrue pactyT Ha IO-
BEePXHOCTH NouBHL. [lnacTmHuUaTOe
CJIOEBHINE JIHCTOBATHIX JIMIIAHHHKOR
HEeCKOJILKO TMPHIIOAHATO HAJ{ MOBepX-
HOCTBIO IIPUKPeIUIeHUS U IOX0Xe Ha
aucr. Haknmable JHINAWAHKH BEI-
MIAAHAT KAK TOHKas IUIaCTHMHKA, Tec-
HO NPHPACTAIOMAA K MOBePXHOCTH
NpPHKpeILUIeHHus. DTO0 caMble HelpH-
XOTJIMBBIE ¥ IIHPOKO PpaclpocTpa-
Puc. 36. Cxema CTPOEHUA NUILAWHMKE  HEHHEIE BHILL.
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HecMoTpsi HA BEIHOCJIMBOCTH JHINAWHAKOB, OHW OYeHEL TYBCTBHTENh-
HBI K 3arpAsHeHHI0 oKpymaomeii cpeisl. Ilosromy orcyrerBue Jauinaii-
HHKOB MOJKeT OBITh MOKA3aTesJleM HKOJOI'HYecKoro HeGJIaronogyqmus.

JKHBYT JIHMAHWKH JOJIT0, COTHH M Jae THICAYH JIeT, a pacTyT
O4YeHb MeJJICHHO: BCEro HEeCKOJbKO MHJLUIMMETPOB B T'OJ.

Puc. 37. Nuwainmkn: kycucrsie (a), nuctosatbie (6) M HakunHbie (B)

Kakoe CTPOeHUe UMEIOT JTAWAMHUKI? m JIALWaiHNKN: o

B 4éM 3aKII04aeTcs SBfeHue cumMbBruosa? KycTucTele,
nucroBarsie,

[pe BCTpe4alnTes NUILANHUKK? 0 HaKunHsle.

1. CocrapbTe nnau naparpaca CmbMOo3.

2. Wayuute NUWARHWKK Balen mectHoct. Onpepge-
nute, Kakuve (GopMbl NUWANHUKOR 3/1eCk BCTPEHAIOTCA.
Cpenaite Mx PUCYHKM W ONUCAHWA,

3. CaoenanTe BLIBOA O YACTOTE BO3MYXa B Ballew MecT-
HOCTW.

TloueMy JHINAHAAKH HASHIBAIOT ITHOHEPAMH pPACTH-
TeJEHOTO NOKpoBa?
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§ 16. MXM, NANOPOTHMKM, NNAYHbDI, XBoluu

Bricnive cnmopoBEie pacTeHHs: MXH,
NanopoTHHKH, IJIAYHBI, XBOIIH.

1. o TaKoe cnopa? MxH, B OTJHUYHE OT BOAOPOCIIEii,

2. Kakue opraHuMambl, paMHOXalo- HMeloT crebesb H JHCThHA. KopHeil y
UMecs Cnopammy, BaM M3IBECTHbI? MXOB HeT, MX 3aMeHSIOT PH30H/kI
(or rpeu. puza — KOPeHE H

aitdoc — BHA) — OGecrnperHble HUTE-

BHIHEIE KJEeTKH. C IIOMOINLIO pPH30~
HJIOB MXM VKpPEIUISIOTCH B IOYBe M BeackiBaior Bojay (puc. 38, a). Mxu
NPeMMYIeCTBeHHO PACIPOCTPAHEeHBI B XOPOIIO YBJIAKHEHHBIX MecTax,
H JIHIIL HEKOTOPble BH/bLI BCTPeYalOTCH B 3acyIUIMBBEIX objacTax (B cy-
XOH MepHoj| OHH HAXOAATCH B COCTOAHHH IOKOA H BO30GHOBJISIOT KH3-
HelleATeJIbHOCTL IIPH BhINIAJIeHHUHN 008,[[]{05).

[anopoTHHKH, XBOI[H, IJIAYHEI PACTYT B OCHOBHOM BO BIAYKHEIX
TeHHCTHIX Mecrax (puc. 38, 6, &, 2). 9170 MHOroJIeTHHe, Yallle BCero Tpa-
BAHWCTEIE pacTeHHsA. B TponmMdeckHX IMHPOTAX BCTPEYAlOTCS APEBOBHI-
HEle IIANOPOTHHKH. Bce OHM HMeloT KOpPHH, cTeG/H H JHCTHA. ¥ OTHX
pacTeHdii XOpoIno PasBHTHI OTJeJbHBIe BHABLI TKaHeH, 4TO IMO3BOJISAET
MM JOCTHTaTh GOJBLIINX pasMepoB.

MXW, NanopoTHUKM, XBOWW U MNAayHbl PAa3MHOXAIOTCA CNOPaMM, MO3TOMY WX
OTHOCAT K BbICLUAM CNOPOBBIM PACTEHMUSAM.

Puc. 38. Mxum (a), nanopothuku (6), xeouwm (8), nnayHe (r)
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CoBpemMeHHBIE ILJIAYHBI,
XBOIOIH H DAIIOPpOTHHEH — 3TO
IIOTOMKH OYeHb KPYIIHBIX Jpe-
BOBHIHEIX paCTeHWH, KHB-
mux oxkoao 300 wmam Jer
Haz3ajl B KaMeHHOYTOJBHOM
nepuojie Najleo30MCKOH 3pPhI
Ha BCeX MaTepHKax, BRJIIOYAST
Anrtapktaay. B To Bpema
KJAMMAT Ha Hamel nianere
OBLT HOCTOAHHO BJAXKHBIM H
TénaeiM. YacTo miM JHBHEe-
BREI€ JOMIH. B arHx YCJIOBHAX
pociiM JpeBOBHJIHbIE I'MI'aHT-
CKHe pacTeHHA, KOTophle (op-
mupopaau Jeca. Hekorophle
JiepeBhsl 9THX JIeCOB JIOCTHIa- Puc. 39 JlaHawadr KaMeHHOYrofkLHOro
au B BecoTy nourn 40 m. ITog  NEPUOA3
HX T[OJIOTOM CYIecTBOBAJH
HeGojIbIINe pacTeHHs, HANIOMHHABIINE COBPpeMeHHEIe MXH, HAlOPOTHH-
KM, XBOmM M Iuayasl (puc. 39). OrMupasi, oHH 00pasoBajid 3aJIeIKH
KaMeHHOIO Yriifd: MHOIOBOJHBIe peKH BO BpeMA pa3JIHBOB CHOCHIJIH
yHaBIIHe JIepeBbsl Ha MeJKOBOALS, MOKPLIBAJIM MX TAM HJIOM M IeCKOM.
“01[ AaBJieHHeM HAHOCOB H BOJElI JiepeBbA CIIPECCOBBIBAJIHCH H 3a
MHOI'Me MWIUIHOHBI JierT Oe3 JlocTylla KHcJopojla Nnpespamainuchk B
KaAMeHHHIH yroiak. B Imacrax KaMeHHOTO YIJIA HAXOAAT OTHEYATKH
H OKaMeHeJIble YacTH pacTeHMi M sxuBOTHBHIX. Ilo MCckomaembIM ocrar-
KaM yuéHbkle Y3HAIOT O PACTeHHMAX, KOTOpEIe KHJIH COTHH MHJUIHOHOB
JieT Haszall H JaBHO BBIMepJIH.

lNoveMy NanopoTHUKKM, XBOLLM, NNayHbl OTHOCAT o Mxw. 0
K BbICLUMM CTIOPOBBIM PacTeHUAM? ManopotHu

Yro Takoe puaonabl? MoveMy M3 Henb3ds HasbiBate = XBOLYM.
KOpHAMM? rnayHsbl.

Yem MXKU OTAMHAIOTCA OT BOAOPOCNEen?
Mo4emy cem4ac HeT APeBOBUAHLIX NanopoTHUKOB?

IToueMy MXHM — HHM3KOPOCJBIE DACTeHHMS, a [ATIOPOT-
HAKH B OCHOBHOM HMEIOT KPYIHEIE pasMephi?
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§17. CEMEHHDBIE PACTEHMA

1. Yro Takoe cemn?
2. KakoBo 3HaueHwe LBeTka?

Puc. 40. XBoWHoe pacTeHue — coCHa

Bricmine cemMeHHRIe PACTeHHA: I'oJIO-
CceMeHHLIe H IOKpPEITOCeMeHHEIe.
TosoceMenHEBle — HMCKIIOYATEILHO
HazeMHble BeUHO3eJEHbIe, pexce Jiuc-
TONAJHEIE JepeBhA, KYCTADHAKH WA
auaHbl. 'oJloceMeHHBIE MMeOT KO-
pens, crebeiik U JmeTha. Opm obpa-
3YHT CceMeHa, ¢ IIOMOIONbBID KOTODBIX

pasMHOKaIOTCH W pacnpocrpansioresi. CBoé HasBauue roJjioceMeHHBIe
OONYYHJIH NOTOMY, YUTO HX CeMeHAa OTKPRITO JIeXAT Ha NOBEPXHOCTH
yemyd mumex. M3 coBpeMeHHBIX rojloceMeHHBLIX HanboJee HM3BECTHBI
xpoiiasie. K AEM oTHOCATCS esb, COCHA, MHUXTAa, JHCTBeHHHIA, Keap,
MOMOKeBeNbHHAK, Kunapuc u ap. (puc. 40).

JIncTes y GONBIIMHCTBA XBOWHEIX V3KHE, HIOJLYATHIE — TAK HABEI-
BaeMasd XB0oA. ¥ HEKOTOPBIX BHAOB, HApPHMMep V KHUIIApHca, JIMCTbHA He-
myiuyaTeie. XBoSi AMeeT IUIOTHYIO KOMKHILY, MOKPEITYI0O BOCKOBHIHBIM
BellleCTBOM, IO3TOMY pacTeHHA HCHapHAIOT MaJj0 BOALI M XOpoIlno HnpH-

crnocobiensl K HeGJaronpusaTHLIM
yciiopuaM. XBOHHEIe pacTeHUA INH-
POKO pacnpocTpaHeHbl HA TeppHTO-
pHH Hamei CTpaHBI.
IokpeiToceMenupie pacreHus,
HJIH IBeTKOBBIE, — caMasd MoJIofasd
H B TO e BpeMHA caMad MHOIoOYHC-
JIeHHAsi Tpynma maperBa Pacrenmns.
Ona Briawuaer okoyio 250 TeIC. BH-
JIOB, MIPOM3PACTAIONAX BO BCEeX KJIH-
MaTH4eckHuX 3oHax. IlokpeiToceMen-
HEIE pacTyT B Boje (2Jo/es, KyB-
IHHKH) ¥ B 0e3BOJHEIX NVCTHIHAX
(cakcayy, BepOIIOXKBLS KOJIOYKA),
obpasyior Jgeca (ay6, Gepésa) B KoOB-
POM pasHOTpPaBbs MOKPLIBAIOT CTEIH
(TIOJIBIIAH, KOBBLIBL).
IlokpeiTOCeMeHHBIe pacTeHHH,
KaK W rojlocéeMeHHEIe, HMeET KO-
peHb, crebesyb, JHCTHA, HO Y HHX
ecTh ¥ Oprad CeMeHHOr0 pasMHOMKe-
HHUSA — IBeTOK, OTCIO[a IPOMCXOAHT
HX BTOpOe HazBaHWe — I[[BeTKOBbLIE
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pacrenus. Ilocne saBepimenus
nBeTeHus obpasyercA INJIOK, B
KOTOpOM HaxXogATCHA CeMeHa, CO-
Jep:Kalnie, Kak MpaBiJIo, 3arac
NUTATeNBLHBIX BemiecTB (puc. 41).
Y MOKPBITOCEME@HHEIX CeMeHa
pasBHBalOTCH BHYTPH ILIOAa, TO
ecTh OHH BAN[HIMERbl (MOKPHI-
THI), UTO IO3BOJAET UM Jyulle
NepeHoCHTh HebJaronpHusTHLIe
yeaoBusa. CpelH NOKPHITOCEMEeH-
HEIX eCTh JiepeBbs, KyCTapHUKH
u TpaBel. IloKpEITOCEMeHHEIE
pacreHus OBIBAIOT OJHOJIETHH-
MH, JABYJeTHHMH H MHOTrOJeT-
HAMH. OXHM H3 HOKPHITOCEMEHHLIX KHBYT OYeHbL HEJO0JII'0, BCero He-
CKOJIBKO MecsleB. 3a 95TO BpeMs OHM BRIPACTAIOT W3 CeMsH, 3aIBeTAIOT
M Jlal0T HOBREIe ceMeHa, nocje uero norubaior. Takue pacreHus Hasbl-
BAalOT OXHOJETHHMH. JIByJIeTHHe pacTeHHs 3anBeTaloT, HAloT ceMeHa Ha
BTOpOH rog u mormbaior. MHOrojJieTHHe pPACTEeHHA IBETYT H 00pasyioT
ceMeHa MHOrOKparHo. IIpofoJKHATENLHOCTE MX MKH3HM MOXMKeT HMCYHMC-
JIATECA [JeCATKaAMH H JaKe COTHAMH JIeT. YV GoJapIIEHCTBA IIOKPEITOCE-
MeHHBIX crefiam npsamocrosiue. Ho ecrh pacTrenus ¢ BhIOIHMHCH,
JIa3anmiEMH H IDOJ3YVIHMH cTebIAMH. @0])&!8. H CTpOoeHHe JHCTHEB,
a TaK)Ke CTPOeHHe KOPHEeBBIX CHCTeM Y PasHbIX IBeTKOBBIX pacTeHHi
TOKe O4YeHb Pa3HOOGpA3HEL.

Cpes OKPHITOCEMEHHBIX MHOIO KYJBTYPHBIX pacTeHHi, HanpHMmep
OBOII[HEIe, XJIeGHEIe, TUIONOBO-ATOJHEIe, MACIHYHLIE, JIeKAPCTBeHHEIE,
KOpMOBEIe, TeXHHYeCKHe, IeKopaTHBHLIe.

Kakue pacteHms Ha3biBaioT rofioceMeHHbIMI? 0 [ ronoce- 0

Puc. 41. ToOKpbITOCEMEHHOE pacTeHue —
LUMNOBHUK

YoM MOKPLITOCEMEHHBIE PACTeHUA OTAMYAIOTCH g
OT rONOCEMeHHBIX? pacreHus.
IMokpbiTOCEMeH-

I'IO‘-W.'MY ronocemeHHbie M NOKPLITOCEMEHHBIE OTHOCAT Hble pacn"m.
K BLICIUMM CEMEHHBIM PacTeHuam?

Yro MDO3BOJMJIO NOKPHITOCEMEHHBIM CTATH CAMOM
MHOTOUHMCJIEHHOH H pACHpPOCTPAHEHHOH Tpynmoi
napersa Pacrenus?
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64
CemMenHble pacTeHns

Mon naGoparopun

Xpoliasle pacrenmsi (puc. 42) BEeASIOT ocoOble JieTyuHe BelecT-
Ba — (pumonyudul (oT rpedu. pumon — pacTeHHe H JAT. yudo — yoH-
Bal0), KOTOphIe MONABJAIOT PasBUTHe MHOIMX GaxkTepuili He TOJNLKO B
jiecy, HO M B ero OKpecTHOCTHAX.

MosxxeBeJbHHK BblgesseT (uToOHNHAOB B 6 pas Goibme, uem
ApyTHe XBoiiokle pacrTenus, W B 15 pas Goikime, dYeM JHCTBeHHEIE.
Iloaromy TaMm, rae pacTér MOMKKeBeJIbHHK, BO3JYX Bcerja 4Hime.

OTAAYATETEHON YePTOil MOMOKeBeJIbHUKA ABIAIOTCA COYHBIC JKeHC-
KHe IIHIIKH, 00pa3oBaHHEIE Pa3pOCIIAMHCH MACHCTHIMH UeIIyHKaMH.
Hx uacro ommGoyHo HAsHIBAIOT sfrofaMus. IIpH cospeBaHHH 3eJEHBIE
INHNTKH MOXCKeBeJIbHHKA UeDHeIT H CTAHOBATCA INOXOXXHMH Ha ILTOABI
YEPHON CMOPOJMHEL.

B mameii crpase Bcrpeuaercda Gomee 20 BHIOB MOMKIKeBelLHHKA.
Bce oHM HyK[alOTCH B OXpaHe.

XpoliHkie Jeca, HA3EKIBaeMbLIe TAWroH, 3aHAMAIOT OIPOMHEIE IIPOCT-
paHcTBa B Halell crpaHe. B HMX o0MTAIOT MHOI'Me BHJbI KHBOTHBIX M
pactennii. XBoiHEIe Jieca AAOT OCHOBHYIO MACCY CTPOHTENBLHOH H IO~
Aeslo4HON ApeBecHHBI. J[peBecHHa XBOMHBIX IMIMPOKO MCHOJbL3YeTCH
AJAA MponsBojicTBa OymMarn. XBOHHEIe CIYIKAT CHIDBEM A MONYYeHHS
6ans3aMOB M CMOJ, Kamdapkl, CIHPTA, NEJUII0JI03bl, MEIHIHHCKHX
npenapaTos M MHOI'MX JIDYIMX DOpoAyKToB. CeMeHa HEKOTOPHIX
XBOMHEIX COJlep:KAT Macjio, HcmoJs3yemoe B numy. Hampumep, cocHa
cubupckas (Tak HasbiBaeMbId CHOMpCKMI Keip) AaérT He TOJNBKO IeH-
HYIO JpeBecHHY, HO M CHefoOGHEIe ceMeHAa — KeJpOBEIe opemkH. Jlpe-
BeCHHA JIMCTBeHHHILI TBEpAAsi, CMOJHCTasA, JAOJIOBeYHAs, TaK Kak
NpaKTHYECKH He mojaérca ramennio. [TosroMy ApeBecHHA JHMCTBeHHH-
Ibl Bcerjia IeHHWJIach M IEeHHTCHA B HacTOAIlee BpeMsd.

1. Ha OCHOBaHMM WM3Y4EHHOrO Martepuana naparpaa v AONONHUTENLHOMO
® TEKCTa cocTaBeTe coobulehve «MHoroobpasve ronoceMeHHbIX U KX

3Ha4eHne B XW3HW 4HenoBeka».

2. BbIACHWTE, Kakue XBOWHbLIE PacTeHMA WCNONBLIYIOTCA B O3eNeHeHUU

BALEro HaceneéHHoro NyHKTa.

3. Mpeanoxure BapUaHT O3eleHEHNA Y4aCTKa Y Balued WKOMbLI UK floMa C

WCMNONbL3OBaHWEM XBOWHBLIX pacTeHui. OdopMmuTe CBOM NPefnoXeHWs.

ObcyauTe MX C YHALLMMUCA Knacca.
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CocHa

Puc. 42. Muoroobpasune XBOWHbIX
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CemeHHble pacTeHus

Moberom HasbiBaloT cTebenb ¢ PacnoNOXeHHbIMWU HAa HEM NUCTEAMM U NOYKaMK.
LiBeTok — 37O BMAOMIMEHEHHBIA Nober, Ha MmecTe KOTOPOro CO3peBaeT MNoA
C O/IHAM MK HECKONBKUMM CeMeHaMK.

Cems, B OTIMMME OT CNOpbl, — MHOrOKNeTodHoe obpa3oBanue, coctoslee U3
33pOALILA W 3anaca NUTaTeNbHLIX BEWRCTB.

Buemmuee cTpoeHHe HBeTKOBOrO PACTeHHS

1. PaccMoTpHTe BRIIaHHBIE BAM PACTeHH.
2. CpaBHHTe 3TH pacTeHHA C pacTeHHeM Ha pHcyHKe 41.
3. BapmcyiiTe B TeTpajJH OJHO pacTeHHWe H NOJNHIIATE €ro OpraHkl.

1. Cpefy NOKPLITOCEMEHHBIX PACTEHWUIA Pa3NMHaloT CNenyiolMe XU3HeHHbIe
opMbi: AepeBo, KycTapHuk, Tpasa (puc. 43). MMpueegute npumeps n3-
BECTHBIX BAM PACTEHWA Pa3HBIX KM3HEHHbLIX HOPM.

2. BoiCHWTE, Kakue MNOKPLITOCEMEHHbLI® PacTeHWA pPacTyT B pavoHe Balein
WKONbl. OXapakTepusyrTe HecKoNbKO M3 HWUX, 3anonHMBe Tabnuuy.

CKONbKO
HasBaHue | XXu3HeHHasn | MpoAOMKUTENBHOCTE pa3
pacreHms copma KM3HU B XXM3HU Fae pacrér
NAOJOHOCUT

3. fonocemMeHHbIe U MOKPLITOCeMEHHbIe PacTeHWA LWWPOKO UCNONbIYIOTCH B
O3EIeHEeHUM HACeNEHHBLIX NYHKTOB. M3yuute, kakue npeacrasureny obeux
rpynn pactyT pRaoM C BallMM AOMOM WM LIKONOW. BuIACHWTE, B KaKoW ne-
puof ol Hambonee pekopatuBHbl. peanoxure CBOM BapuaHThl o3eneHe-
HuA. OdopMUTe CBOM NPeIoXeHus. OBCyauTe uX C YHaUMMWUCA Knacca,
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Puc. 43. XusHeHHule GopMbl pacTeHui




R i LW A W G O R A o LW e e e W R

§18. LUAPCTBO JXMBOTHDIE

Yuénnle npeinoaraioT, 4To Neppbie
JKHBOTHEIE BOSHHKJH B MOpe OKOJIO

1. KakoBbl obume npusHakm Xu- 1,5 mupa ser masax. Ilaperso Hm-
BOTHBIX? BOTHEIe — OJIHA M3 CAMBIX GONBITHX
2. Kakoe 3HaueHue MMeloT XWBOT- FPYII JKHBBIX CYIIECTB Ha Halle#
Hble B NpUpone? mnarere. ITo pasnooGpasmio Ilaperso

/K HuBOTHRIE HaAMHOTO nIpeBOCXONHT
Ilapcreo Pacrenus. MasecTHO oKOMIO
2 MJIH BHIOB COBPEMeHHEIX >KHBOTHEIX. TpyaHO paccuHMTaTh, CKOJBKO
BHJIOB KHBOTHLIX CYIIECTBOBAJIO B NpeALIAYIIHe reoJIorHyecKHe HIIOXH.
Boamoxkno, uro MX 6ELI0O BOo MHOro pas Goablne, ueM COBPEMeHHEIX.

Celiyac ma 3emJie o0MTaeT MHOMKECTBO PasHOOGPA3HBIX KHBOTHBIX.
HX KoJMYecTBO HeBO3MOXKHO MOACYMTATE. OTpoMHEIE CKOILUIeHHS o0pa-
3YI0T KPYIHBIE XHMBOTHBEIE: ITHILI Ha NTHYBHMX Oazapax, MOpCKHe KO-
THKHA Ha JexOuIax, Kocikd pui6 B Mopsix. Boasmme cram ob6pasyior
nepejérHble NTHIBI, capaHua. OcofeHHO MHOTIOYMC/IEHHBI MeJIKHe JKH-
BoTHEIe. B 1 BOJIEI MOJKeT COep:KaThes OKoJMO 77 MIIH 5K3eMILIA-
POB MeJbuaiiluX BOAHBIX JKMBOTHBIX, 4 B 1 M° IOUBEI — HECKOJIBKO
COTeH THICHY MOYBEHHLIX KHBOTHLIX.

JKuBoTHEIe OT/IHUAIOTCSH BHENTHHM M BHYTDEeHHHM CTpDOeHHeM, pas-
Mepamu, oGpasoM xkHMsEM. ONHH MKHBOTHBIE MOKPHITHI IIEpCThIO, JAPY-
THe — NepLAMH, TPeTbH — Yemyéi, Yy UeTBEPTHIX eCTh PAKOBHHEI,
a y MHOIM'MX BooOlle HeT TBEPALIX yacTeil Tesa.

Ho Bce :KHBOTHEIe MMelOT o0IMe mpH3HakH. B KavecTBe MCTOYHH-
Ka SHePI'MHM OHH MCHOJL3YIOT I'OTOBhIe OpraHUYecKHe BelllecTBa, HaKoOI-
JieHHBIe JPYrAMH opranmsmMamu. JKHBOTHEIE mHTaOTCA GAKTEPHAMH,
I‘pllﬁﬂllﬂ. pacTeHHMAMH, JAPYIrHMH HHBOTHBIMH HJH HX OCTATKaAMH.
Takoit cnocof MATAHKS IOTOBBIMH OPraHHYecKHMMH BellleCTBAMH HAZLI-
BalOT reteporpodHBIM. PoCT >KHBOTHEIX OORITHO HpeKpamaeTcd Mmocje
ONpeeJIEHHOIO NepHojla PasBUTHS.

MHoOrue >XHBOTHEIE AKTHBHO nepejBHTAKOTCA: [OOJ3a0T, IIPHITAIOT,
Gerajor, Jgeraior, miuasaior. Ho ecTh cpefi KHBOTHBIX M MAJOTIOBH-
HEIe, BeJylNHe NPUKPEIUIEHHEIH 00pa3s »KHU3HH, HAIPHMep KOPaJLIOBEIE
noyunbl. CoocofHocTh GOJBIIHHCTBA JKUBOTHBIX K AaKTHBHOMY IlepejiBH-
JKeHUI0 OTJIHYACT MX OT APYIrUX OpPraHMsMOB.

Bee >KMBOTHBIE, HACEJAIOIIHe HANIY ILTAHETY, COCTABJSAIOT €8 *H-
BOTHBIH mMup. CoBpeMeHHBIe TpeJcTaBJIeHHA 00 HMCTOPHYECKOM pa3BH-
THH HBOTHOT'O MHpa H POACTBEHHEIX CBA3HX MeXIy Haunbojlee 3HAYTH-
MBIMH TPYNNaMH JXHBOTHBIX NOKAa3aHLl Ha pHcyHke 44. B rpynmm
JKUBOTHLIX 00BLeIHHAIOT HA OCHOBe JaHHEIX 00 MX pPoJcTBEe H CXOICTBEE.
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BECNO3BOHOYHBIE NO3BOHOYHLIE
Mnekonuraouine

Mpecmoikao=
umecs

P,

3emHoBOAHbIE

Monnockm
Akynbi M CKaThl

Apesnne puboobpasibie

Qe
N

Konsuatsie
HEPBEX

Mnockue vepaun

Kpyrneie yepsu

OaHoKNeTOMHbIe

Kuweyno=-
NONOCTHLIE

Puc. 44. PoAcTBeHHbIE CBA3A MEXAY rpynnaMu XUBOTHbIX
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o -“* yepenaxa
Kanyra

TopHLIA rychb

KemuyxHuua

TWYHOBAA
-

KpacHuih Bonk

SANOHCKMA KT Chexubiv Gapc

Puc. 45. X1BOTHLIe, HAXOAALLMECA MO Yrpo30M WUC4He3IHOBEHUA

Oxpana xHBOTHOro Mupa. PasHooOpasme XHBOTHOIO MHpa B IIO-
clleflHAe JlecATHJIeTHs cHIKaercs. I'aBpoil NpHYMHON MCYeZHOBeHMS
JKHUBOTHEIX CTAja [AeATeJLHOCTHL YejoBeka. Bripybas seca, pacnaxuBas
cTenH, ocymasi Gojora, 4ejloBeK paspymiaer MecTa OOMTAHMS JKHBOT-
HBIX, H OHH morumbator. M TONBKO moOcje TOro, KAk MHOTHe >KHBOTHBIE
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HedessiH Ge3BO3BPATHO, JIOJAH CTAJHM NOHHMATHL, YTO HAHOCAT Helolpa-
BHMEIH ymep6 BHAOBOMY MHOTroo6pasvio MPHPOIEL.

MHEMnHATHBY @O0 CHACEHHI0 HCYe3aMIUX JKHABOTHBIX IPOSABHI
MeskAyHAPOAHLIA €003 OXpaHLl npupoakl. B 1966 r. Owli cocraBiieH
CIIMCOK pPeJKHX H HCUe3aIHX MHBOTHBIX — Kpacnas kHura. Eé ua-
3BaHHe OOBSACHAETCHA TeM, 4YTO KpPACHBIH IBeT -— CHUHAJ 3ampera,
NOHATHBINA JIIOAAM BCEro Mupa.

B Poccum manmonainbHasi Kpacnas KHHMra, BKJOYalomas >MHBOT-
HBEIX, OhUIA BroepBhle H3gada B 1983 r. 9ro opunuankLHEIi COIPABOYHHK,
COlePIANAI CBeJIeHHUs] O COCTOSHHY KHBOTHBIX, HYKIAIOIMMAXCS B clle-
nuagbHOMH oxpase (puc. 45). B Kpacroit kaure Poccmiickoit Pepgepa-
MM HCHoJb3oBaHa ocofasi cHCTeMa JIeJIeHHs JKMBOTHBLIX HA KATeropum:
0 — BepoATHO MCUESHYBINHE >KHBOTHBEIe; 1 — HaXOAAMHAecH MOJ yrpo-
30 MCUEe3HOBeHHS; 2 — CcoOKpaljaioluecs B 4YMCJIeHHOCTH; 3 — pej-
KHe; 4 — HeompeJleéHHBIe MO CTATYCY; 9 — BOCCTAHABJIHBaeMEIe.

Jlns coxpaHeHHs JKUBOTHBIX, 3aHecéHHBIX B KpacHyio kHMUIY, 60Jb-
mioe 3HaYeHHe HMEIOT 3aNMOBeHHKH. JTO OoXpaHsdeMble NIPHPOAHEIe Tep-
PHTOPHMHM, HA KOTOPLIX NOJJHOCTBI 3alpelneHa Jobas XoasicTBeHHAas
JesATeNlbHOCTE: JIoObIYa MMoJIe3HLIX HCKollaeMbIX, pybKa JlepeBbeB M Kyc-
TApHHKOB, 0XOTa, PEIOHAA JIOBJIA, CEHOKOIIeHHe, cOop Arog M rpuboB.

Ouens BaxkHO, YTOOBL KaMJbli desiopeK OblJI BHMMATEJNBHBLIM K JKH-
BOTHOMY MHpY, CTPeMHJICH COXPAHATE MecTa oOMTAHMA M BHIOBOe pas-
HooOpasue >XHMBEIX opranusmoB. OT 9TOro 3aBHCHT YCTOWYMBOCTHL Beeil
JKHBOH NPHPOALI HA HamIel IjaHeTe.

CpaBHUTE NPU3HAKW PACTEHUA W XUBOTHBIX. Lapcrso 0
Y1o ¥ HUX 0DLEero v Yem OHW PasnuyaloTca? JKUBOTHbIE.

PaccMoTpuTe PUCYHOK 44 M COCTaBbTe MNaH pacckasa XKNBOTHBIA MUP.
O POJICTBEHHBIX CBA3AX MEXY XUBOTHbIMKU, Ykaxure = KPacHas KHura.
MecTO 4YefloBeKa B XMBOW Npupofe. 3anoBefHuUK.

1. ChopmynupyirTe npaewna nosefeHus 8 w
npypofe.
2. TogrotoskTe coobLEHWe O PEAKOM XWBOTHOM,
DGWTBDLI.IEM B Bawem pervoHe, U ero oxpaHe.

3. WCNonb3ya MHTEPHET-UCTONHUKM, HayMHO-NoNynap-
Hble XYpHaibi, raseTbl, KHUMM, MOAroToBbTe coobiue-
HME Ha TeMy «3anoBeflHUK MOEro pervioHa».

Iloyemy HeoGXOAMMO COXpaHHTHL pasHooGpasHe KH-
BOTHOrO MHpa Ha IJjaHeTe?
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§19. NOAUAPCTBO OJHOKJIETOUHDIE

Bujnoroe pasnoobpasme >XKHBOTHEIX

1. Kakue cucreMatmyeckne efuHu- orpomuo. IlosroMmy B coBpeMeHHOMH
Ubl MCNOMBL3YIOT B KNaccudmka- HaYKe O XMBOTHOM MHpe CYIIeCTBY-
UMK opraHuamos? OT CHOPHBIe BONPOCHI, N0 KOTOPLIM

2. M3 KaKkmx YacTel COCTOMT Knertka? VUéHEIe BeYT OYKABIEHHEIE JHCKYC-
CHH. YUHTBIBAA CTpoeHHe HHBOT-

HEIX ¥ POJICTBEHHEIC CBA3SH MeXXIy
OTAeJILHBIMHE Ipylnamu, OyleM pasjMuaTh B IapCTBe JKHUBOTHBIX [Ba
noagmapcTea: OJIHOKJIQTO‘IKHG ¥ MHOroKJIeTouHEIe.

Hoauaperso OpHOKJIeTOUHBIe 00BeIHHACT OJHOKJIETOUHEIE IIOABHMK-
HEIe OPraHW3Mbl, TATAOIHecs NOTOBLIMH OPraHHYeCKHMH BellecTBaAMH.
Jnsa obo3EaueHNsA ONHOKJIETOUHEIX KHBOTHEIX YACTO MCHOJL3YIOT Vi06-
HBIf, HCTOPHYECKH CIOYKHMBIIHICA TePMHH <«IIpOCTeiIres.

Kierka OZHOK/JIETOYHOIO >KHBOTHOIO BEINOJNHAET (YHKIHH IEJIOro
oprauusMa. OHa oHOBpeMeHHO ofecnednBaeT nepejiBHKeHne, IATAHKE,
pasMHOXKeHHe, OOMeH BemlecTB M JPyTHe NpoIecchl, cBOCTBeHHEIe
skUBbIM cyimiecTBaM. Iloaromy kieTkHM GOJBIIMHCTBA OHOKJIETOUHBIX
JKHBOTHRIX — O4YeéHB CJHOXXKHEIEé CHCTeMEI.

Pazmephl OHOKJIETOYHBIX JXHMBOTHLIX COCTABJIAIOT B CpejlHeM OT
0,1—0,5 mM. O6HTAIOT OJIHOKJIETOUHEIE YKHBOTHEIE B MOPCKOM H IIpec-
HO# Bojle, BJIAJKHOM IOYBe, B AIPYI'HX opraHuamax. BHemine oHH OvYeHb
pasHoOOpasHbl. M3BecTHHI JeCATKH THICAY BHJAOB COBPeMEHHBIX OJHO-
KJIETOYHBIX JKHBOTHBIX.

IosHAKOMHMCS ¢ OJHOKJIETOYHBIMM JKHBOTHLIMH, KOTOphIe He HMeloT
nocToaHHON ¢opMul Tena. Ux obwenuaAloT B rpynny Kophenoixcku.
HauGosiee HM3BeCTHRIC NpPeACTABHTE]H KOPHEHOMeK — aMébhl, 4To
B IlepeBOoJie C I'pedueCcKOro O3HavuaeT <«H3IMeHeHHes».

Ecan nmox Mukpockonom HabGamofaTh 3a amMéboil B Kalule BOALI, TO
MOXXHO YBHJIeTh, KaK €€ 3epHHCTasd IHTOILIasMa IIOCTOSHHO IepeTexkaer
OT OMHOI'O IOJIOCA KJIeTKH K fpyromy. Ilpu sroM 1o HanpapieHMIO IIO-
TOKA IATOIIABME! o0pasyercsi BRICTYT, KOTOPEI MeJJIeHHO BEITATHBAET-
csi. D10 hopMHUpYeTCs JIOMHOHOMKA, U aMéba neperexkaeT B TOM e Ha-
npapiesuy. Takoll THI J(BHMKeHHS HASLIBAIOT AMEOGOHIHBIM JIBHKCHHEM.
Y omaux BHAOB améd OORIYHO o0pasyeTcsd TOJBKO ONHA JIOKHOHOMKA,
Y JPYIHX — HeCKOJIBKO, IIPH TOM OHHM HANpaR/JIeHbl B PasHble CTOPOHBI.
ITocTosEHOE H3MeHeHHe (DOPMEI Tejla H 00pasoBaHHe JOKHOHOMEK BO3-
MO:kHO Giarojaps ToMy, 4TO OJIHOKJIETOYHOE TeJo aMél MOKPLITO OYeHb
TOHKOH 5JAacCTHYHOH IIHTOILIa3MaTHUYeCcKOH MeMOpaHOM.
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Puc. 46. KOpHEHOXKK

B Boje npyjos, GoJioT, KAHAB ¢ MJMCTBIM JIHOM Hapsay ¢ amébamMu
06UTAIOT PAaKOBHHHEIE KODHEHOXKKH: apneiura, audgdmorna (puc. 46).
Y pakoBHHHBIX KOPHEHOMKEK OJIHOKJIETOYHLIA OPraHMsM 3aKjIOYéH B
paxoBHHKY. OHa BRIIONHAET 3amuUTHYIO pyEKnuio. [lepeppuraiores pa-
KOBHHHbLIE KOPHEHOMKKH C INOMOIBLIO JIOKHOHOMEK, KOTOPhIe BBLICOBBI-
BalOT Yepe3 OTBepCTHE PAKOBHHKH.

Mos naGoparvopus

q PaszBenenne u usyueHue amMéd B naGopaTtopuu

1. lloaroToBkTe MHTATEJNLHYIO cpeiay ajas amébd. laa sroro B
yamky Ilerpu HaneiiTe OXJaXKAEHHYVI0O KHIAYEHYIO BOAY, HOJO-
JKHATE HECKOJBKO HeOYMINeHHBIX 3épeH pHca. 3akpoiiTe yamky
Ilerpu ¥ mocTaBkTe B TEIJIOE TEMHOE MeECTO.

2. Yepes HeCKOJLKO JHel BOKpYr sépeH pHca o6pasylorcs MYTHEIe
oblauka — 3TO CKOILIeHHA OaKTepwii, KOTOphle OYAYT CIYIKHTH
mHIe amédam.

3. B npUTOTOBIEHAYIO MHTATEILAYIO Cpejly ¢ MOMON[LIO MHIeTKH BHE-
cuTe KyJAbTYpy améd. 3akpoiite uamky Ilerpu u nocraBeTe B Tém-
Joe TéMHOe MecTo. AMEDKI OUeHL YYBCTBHUTENLHEI K TeMIepaTtype,
KOTOpas JOJXKHA MOJJepXHBATECA Ha ypoBHe +20—30 °C.

4. llpuMepro 4Yepes J(Be HeJeJId Bl MOMKeTe paccMaTpuBaTh aMéd ¢
NOMOINBID JYOBRI H IOJ MHKPOCOKOIIOM.

5. ¥YeujleHusIX améb zapucyiite B paboueil Terpajm.
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Ilnenénnoe mope

Heykioxkee, cTpaHHOE Ha BHJ YKHBOTHOE Me/JIEHHO (OUeHE Me[jeH-
HO: 13 MHJUIMMETPOB B Yac) nosasér no crexkay. OHo, Kak pesHHOBOE,
TO CIKHMAaeTCA B KPYIJIBIH KOMOYEK, TO PACKHALIBAET B CTOPOHEI Ka-
KHe-TO A3BIKH.

SISBIKH-JIOKHOHOKKH TAHYTCA BIEPER, JKHAKOe TeJ0 JKHBOTHOTO
nepenuBaercas B HuX. HoBEle BHIPOCTEI MOJIBYT jJajibile, W, IepejHBa-
fch B MX HYTPO, >XKHBOTHOE <IlepeTeKkaeT» Ha HoBoe Mecro. Tak omo
IyTellecTByeT B KalUle BOAbI, KOTOPYIO MbI 3a4epIHYJIH H3 npyia. 910
amMéba, MAKPOCKONHYECKOe OJHOKJIeTOYHOe CYINecTBO, M MBI paccMar-
pHBaeM eé moji MHKPOCKOIIOM.

OTHecHTeCh C YBaXKeHHeM K CTPAHHOMY CO3JIaHMIO: Bellb TAK WMJIH
NpHOJIH3ATENLEHO TAK BRITIANENH 2 MHJUTHADAA JIeT Ha3aj NpeJKH Bce-
ro »xusoro Ha 3emute. M ceifuac emé B HAIIEM OpraHM3Me KHBYT KJeT-
KH, OYeHE NOXO0XKHe HAa aMé6: JIeHKOIHTHE — Gelikie KPOBAHEIE TelbIA.

Bor améba HaTKHYJIAaCh HA 3eJIEHLIH INAPDHK — OJHOKJIETOUHYIO BO-
Jiopocyk. OHa oOHAMAET eé CBOMMH «HOKKAMH», 06TeKaeT cO BCeX CTO-
POH HOJYKHMIAKHUM TeJbIleM, M MHKDPOCKONHYecKas BOJOPOCHBL YiKe
BHyTpH aMméos!! Tak améba maraercd.

Kasxpapie ofHy-iBe MHHYTHI B €8 IPOTOILIA3Me MOABJIAETCH MajleHb-
Kasg Kaneiabka Boabnl. Oma pactér, pasfyxaeT W BApPYI' IpOphIBaeTcs
HapYXy, BELIMBafACH TeJa JKHBOTHOIO. JTO NYJLCHPYIOIIAA BaKy-
ol — <Dy alomee cepies aMéosl: TO 3/lech NOABHTCS OHO, TO TaM.
Bopa, nmpoHHKaoImmas CHAPYXXH B TeJi0 KpPOIIeYHOro cymiecTBa, cobm-
paercs BHYTPH Bakyoau. Bakyosb, COKpamasich, BHITAJKHBAET BOLY
HADYXKY, CHOBA B Ipyj. Bmecre ¢ BO#Ol BHYTPE KHBOTHOTO IIOCTYHAa-
eT pacTBOPEHHBIH B Hell kuciopon. Tak amédba ABIIINT.

3uaunT, y aMébnl Her KpoBH. HeoOXOoMMMEIH I ABIXAHHAA KHCJIO-
PoA HPHHOCHT, HpOCAYHMBAasCh B HPOTONJIA3MY, MOPCKad WM NpyHoBas
Bofla (cMOTpS MO TOMYy, Ifle amMéba KMBET: B Mope WJH mpyay). Boxa
3Ke BLIHOCHT HApPY»KY M nepepaboraHHbie amMé60il NpOAYKTEHI, HUIAK 06-
MeHa Belecrs.

ITocTenerEHO OMHOKJIETOYHEIX XHBOTHEIX PA3SBHJ/IHCE MHOI'OKJIe-
Tounble. IllecTbcoT MHJLUIMOHOB JIeT HasaJl Mope yike HaceldaJH rybku,
Me[y3kl, aKTHHHH. MX Majlo H3MeHHBIINeCcHd MOTOMKH JIOXKHJH 0 Ha-
[Iero BpeMeHH, W, paspesas MX, MBI MOMeM 3aMeTHTh, 4TO Y 9THX 3KH-
BOTHEIX TOXKe HeT KpPOBH.

Mopckasi Bojia — KOJBIOe/ b, B KOTOPOi 3apoiuiiachk KU3Hb, A0JIO
CIIYKAJIA CBOHM JIeTAM TPAHCHOPTHHIM CPEJICTBOM, XOCTABIABIIAM HX
TKAHAM HeOOXONMMBINA JJIS JKHU3HH KHCJIOPOI.
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Ho >xkuBoTHBIe, pagBuBasich, YCJIOXKHAMNCE. Boia y:ke He Morja Tak
MpOCTO, KAK Yy MeAy3 M I'y0OK, NMPOHMKHYTH CO CBOHMM JIPATOIEHHEIM
IPY30M KO BCeM CJIOKHBIM OpPraHaM HOBBIX cymects. M TyT coBepma-
ercsl (He cpasy, KOHeYHO, a 3a MHJUIMOHEI JieT!) 3amMeuaTesJhHOe Ipe-
BpalleHHe: BHYTPH JXHBOTHOro obpasyeTcsi cBO#l coGCTBeHHBIH «BONO-
nposofi»! Ilenas ceTh KaHAJNOB, HANOJIHEHHLIX KHJKOCTHIO, PasHOCH-
Imed KHCJIOpOZ [0 BCEMY Temy.

ITocrenenno 3a BpeMs J10JII0if 9BOMIONHA YMeHBINAIMCH B Heil KoH-
HEeHTPANMHM HEHYKHBIX MOPCKHMX COJIeli M NMOABHJIMCH HOBEIE BeIecT-
Ba. Majio-nmoMasry saxpadeHHasi «B IUIeH» MOpPCKasi BOJla NpeBpaTHJACh

B Uy[EeCHYIO XHIKOCTb, NHPKYJHDYIOIYI0 ceiiyac B HallHX BeHAX H
aprepusax. Tak mup 003aBéjica KPOBLIO. H.H. Acumyuwicun

> Mpo améb M MHOTUX APYIMX XKMBOTHBbIX NPOMUTANTE B KHMUre: [
\, AkUMYLIKMH WU. W. 3aHumarensHas buonorus. — M.: Mpoceelle-
Hue (cepus «TBOW Kpyrosop»). [

Kakux XMBOTHbIX OTHOCAT K noauapcrey Of- OpHokne- 0
HOKNeToMHbIE? Hazosute mx oblume npusHaku, TOYHblE

Kaknx XMBOTHBIX 0BbEAMHAIOT B rpynny KopHenoxku? | XKMBOTHbIE.
Cocragute niaH otBera ob ocoOBeHHOCTAX amebbl. AmébGompHoe
ABUXEHHe.

Kakoe iBUXeHue HadbiealoT amebonaHbM?

1. CpaBHUTE OAIHOKNETOMHBIX XMBOTHBIX C Bak-
TepUAMKM, OIHOKNETOMHLIMW BOAOPOCIAMMU W
rpubamu. Cocraebte Tabnuuy «CXOACTBO M PasNUuua
OfIHOK/ETOMHbLIX OPraHU3MOBY.

2. Ucnonb3ys WHTEPHET-UCTOYHUKW, Hay4HO-Nonynap-
Hbe XYPHanbl, rasetbl, KHUMW, Tekcr y4ebHuka, noaro-
ToBbTe cooblieHUe © Pa3HoOoDpPa3uK ONHOKIIETOUHbIX
KMBOTHBIX.

3. MpouynTanTe OTPLIBOK W3 Hay4HO-XYAOXeCTBeHHOro
pacckaza WM. U. AkumywikuHa «lneHéHroe mope». Ha
OCHOBE NPOYUTAHHOIO COCTaBbTe NNaH CBOero paccka-
33 0 XKM3IHeleATeNbHOCT aMed,

ITouemy B COBpeMeHHOM >XHBOTHOM MHpe OJHOKJIETOU-
Hble JXHBOTHBIC SIBJISIOTCS MHOrooGpasHOU W Ipolse-
Talomel rpynmoi?




TR A AL N P W G D R A AT LW e e W

§ 20 NOAUAPCTBO MHOMOKJ/IETOYHDIE.

BECNO3BOHOYHDIE YXMBOTHDIE

IToamapereo MHoroknerounsie o6n-
elMHAeT BCeX MKHBOTHEIX, TeJO KO-

1. Kakue HKUMKA  BBINONHAET
GYHKU TOPBLIX COCTOHMT M3 MHOJKECTBa Ke-

Knetka oOfHOKMETOMHOIO XWBOT-

HOrO? ToK. OHH BEINOJHAKT pasHble
GYIKIHAK: THINEBAPATENBLHYIO, JABH-
2. Tne obUTaIoT XUBOTHbIE? raTeJILHYI0, BaIUTHYIO U Ap. Pasge-

Jenne QYHKIUA MEKAY KJIeTKaAMH

NPHBEJIO0 K YCHISHHI0 HX B3aHMHOMN
3aBHCHMMOCTH. OTAeNbHBIe KJETKH MHOIOKJIeTOYHBIX JXHBOTHBLIX He MO-
I‘y‘l‘ CyniecTBOBATH CAMOCTOATEJNLHO. HOM'OMy NeJIOCTHOCTE OpraHH3Ma
MHOI'OKJIETOYHOI'O SKMBOTHOIO HOJEPXUBACTCH 3a CUET MeXXKJIeTOUHO-
TO B3aNMOJIeHCTBAA.

HepuBuayaibHOe pPasBHTHE MHOI'OKJIETOYHOI'O JXHBOTHOIO OGBIMHO
HAYMHAETCA ¢ OJHON ONJIOAOTBOPEHHON simexjgeTkH. OHA MHOrOKpAaT-
HO JeJIMTCH. Ho nocje nejieHHA KJIeTKH He pPacxolATCH. CXOH,I-ILIB o
CTPOCHUIO ¥ (DYHKIMAM I'PYNILI KJeToK obpasyiorT TKaHH, ofecredynBa-
HIHe KH3HeAeATeJIbHOCTE MHOT'OKJIeTOUYHOI'0 OpraHM3Ma.

Beé aro moarBepskjaeT NpeANosiodKeHHe O TOM, YTO OYeHb JABHO
MHOI'OKJIeTOUHEIe XHBOTHEIe MOTJIH Irponaoih'n OT OJHOKJEeTOUHEIX.
ITocrenenno, B Xojle JJIATEJNLHOIO HCTOPHYECKOIO PA3BHTHS MHBOM

-

Meaysa
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i e Ynutka

OcuMUHOr

Kopannossiit

Mopckan 3geana

Puc. 47. Becno3BOHOMHLIE XUBOTHbLIE
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NPHPOALI BO3HHKJO MHOMKECTBO pasjJMYHBIX
MHOTOKJICTOUHBIX JXHBOTHLIX. OHH pasnooGpasHbl
no (opMe, CTPOEHHIO Tejla M 00pasy XH3HH.

B mauane XIX Bexka (ppaHnysckuil y4éHbIH
/Man Baruer Jlamapk pasgenui KHBOTHBIH MHP
HA JIBe OCHOBHBLIC I'PYNNILI — OGeCHO3BOHOYHLIX M
MO3BOHOUYHBIX JKHBOTHRIX. Takoe jejeHne
HapeTBa >KMBOTHBIX He MMeeT CHCTeMATHUYecKoro
3HAYEHHSA, OJIHAKO MIHPOKO HCIOJL3yeTcH.

Becno3BOHOUHbIE — MHOTOMMCTIEHHaR TPYNna XWBOT-
HBIX, HE UMEIOWMX BHYTPEHHEro CKeneta, OCHOBOW

KOTOPOro ABASETCH MOIBOHOMHUK (puc. 47). XaH batuct Jlamapk
o (p ) (1774-1829)

BecnossoHOUHEIE COCTABAAIT NpHMepHO 95% BCcexX BHIOB COBpeMeH-
HBIX JKHBOTHBIX. OHH MMeloT pasiuuHoe crpoenve. O6niHe W pasHo0G-
pasue GeCIO3BOHOUHEIX JeaeT WX Besfecymumu. MHOrHe M3 HHX XO-
poimo npHcnocabiMBaloTesa K M3MeHeHHIo yeioBuii oburanns. Ilosnako-
MUMcA ¢ HamboJiee H3BECTHRIMH TpynmnamMH 3THX KHBOTHRIX.

I'yOru — npeMMyINecTBeHHO MOPCKHe JKHBOTHBIE, NPHKPeIJISHHbLIe
KO JHY M MOABOAHLIM mpeameraM. Teno rybok HanoMuHAaeT Gokaln, mpo-
HHU3aHHBLIA nopamu. Ha cBoGogHOM KOHIE Tejla HAXONHUTCH BLIBOJHOE
OTBEpPCTHE — YCThe.

Kuweunonénocmuwvie — XHIOIALIE BOJHEIe, NPeMMYIIeCcTBeHHO
MOpPCKHe, MHOTOKJIeTOUHbIe 3KHMBOTHBIE ¢ MEIIKOBMAHLIM Tesom. Ha ne-
peiHeM KOHIle TeJia PACIIONOYKeHO POTOBOe OTBepeTHe, OKPYKEHHOe IIy-
nanbuamu. CylllecTBeHHBIN NPH3HAK KHINEYHOIOJOCTHBIX MXHUBOTHBIX —
HAJIMYHMe B MX TeJle KHINeYHO! MOJIOCTH — IMOCHYIKHJI OCHOBAHHEM JJISI
HaspaHHA THNAa. K KHIIeYHONOJOCTHREIM OTHOCHAT TrHApPY, Menys3, KopaJja-
JIOBBIX MOJMIIOB.

Hezaokoxncue — obHTATENH MOpeil, NpeMMYIIeCTBEHHO JOHHEIE KH-
BOTHBIE, clocOOHBIe K Me[JIeHHOMY nepeaBHikennio. K osroif rpynme
OTHOCATCS MOPCKHe 3BE3JIkI, MOPCKHE e3KH, ToJIOTYpuH. PaszMepsl urio-
KOMHX COCTABJAKIT OT HECKOJbKHX MHJUIMMeTPoB 10 1 M.

Yepeu — rpynma MHOIOKJIETOYHEIX KHBOTHRIX C BEITAHYTHIM TeJoM, Gea
ONOPHBIX (CKeJleTHRIX) obpazopaHuii. OHM OOHTAIOT B NOYBE, MOPAX M Ipec-
HEIX BofioéMax. MHOrHe YepBH SRJIAIOTCA NAPASHTAMH PACTeHHH, YKHBOTHBIX
H yejoBeka. K YepBAM OTHOCAT ILJIaHAPHIO, SXHMHOKOKKAa, KOJIOBpaATKY,
JIOMIEBOIO YepBsi ¥ JIp.

Moanwcku — HazeMHEIE H BOJHLEIe XHBOTHEIe C MATKHM HeUJIeHHC-
THIM TeJIOM, MOKPBITHIM KOMHONU cKiajikoii — manTHeit. Teso mosmoc-
KOB COCTOHT H3 I'OJIOBBI, TYJOBHINA H HOTH. ¥ OOJBIIHHCTBA MOJLIIOC-
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lNoguapcreo MHOrokneTodHsle. becno3BoHOYHLIe XUBOTHLIE

KOB ecTh pakoBuHa. K MoJuniockaM OTHOCATCS YJIWTKH, MHIHH, YCTpH-
IObl, KAJEMAaphl, KapakKaTHIkl, OCEMHHOI'H.

Yaenucmonozue — rpynna 6ecrnosBOHOYHBIX KHBOTHBIX C CerMeH-
THPOBAHHBIM TeJIOM H YWIeHHCTBIMH KOHEeYHOCTAMH (o'rcma H HasBaHHe
JKHUBOTHBIX «WIEHHCTOHOIHe»). CHAPYKHM HMX TeJIO IOKPHITO TBEPHOH
Ky’rmtynoﬁ. OHa COCTONT B OCHOBHOM H3 OpPraHHYecKoro BelmecTBa XH-
THHa ¥ obpasyeT IaHIHMPb, KOTOPLIM 3allUiNaeT TeJo M BHIIOJHHET
(GYHKIHIO HAPYKHOTO CKeJeTa.

YsenucroHorne — camas GoJbllad rpynna >XKHBOTHBIX, HACeJAI0-
MAX HAMY Iuiadery. ITo BHAOBOMY MHOT0OOpasHI0 WIEHHCTOHOTHE HA-
MHOr0 NpPeBRINAIT YHCIAEHHOCTE JAPYTHX TIPVION KHBOTHRIX, a TaKKe
pacrenuii, rpubos, 6akTepuii. I1o o6HIHe BHAOB OOLICHSIETCHS XOPOIIO
PaA3BHTHIMH Y YIeHHCTOHOI'HX upncnocoﬁnennm K BCeBO3ZMOXHEIM
MecTOOOHTAHMAM W Pa3HBIM HCTOYHHKAM numu. K wienmmcronorum
OTHOCATCA pakoobGpasHkle, naykooOpasHEle H HaceKOMEIe.

ParxooGpasnsie — B OCHOBHOM BOJHEIe uBoTHEIe. UX Tesno cocrout
M3 TOJOBEI, TPYAHN (MJIH TosoBorpyan) u opiomka. Oprafgsl ALIXanus —
sxabpel. K pakooBpasHbIM OTHOCATCH paku, Kpabbl, OMaphl, KpeBeTKH,
JIAHTYCTHI.

llaykxoo6pasubte — 3TO B OCHOBHOM CYXOIYTHBEIE “WIEHHCTOHOI'HE,
KOTOpEIe HMeIOT BoceMb Hor. Teso maykoo6pasHBIX COCTOHT H3 TOJIOBO-

Capan4a

T e

Mancmﬁ Mypasei

Puc. 48. MHoroobpaine HaceKkombIX
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rpyan u opromka. K maykooOpasHEIM OTHOCATCHA NayKH, KJeIH, CKOp-
MHOHKI, CEHOKOCILHI.

Hacexombte — 9T0 WIEHHCTOHOTHe, KOTOPEIe MMEIOT IMecTh HOT M
Opradbl BO3AYIIHOIO ObBIXaHHUA — TpaxeH. Tesio HACEKOMBIX COCTOHT M3
TPEX OTNeJIOB: TOJIOBEI, IpyAH W Opiomka. ¥ GOJLIIHHCTBA BHJOB HAa-
CeKOMBIX pasBHTHl Kpeuibs. Hacekomble — camas Goapluas rpymnma
cpelH BceX KHABOTHEIX (pHc. 48). MUx Goxee 1 mum Bujpop. HawmGosee
pasHooGpaseH MHMpP HACEKOMBIX B TponMkax. B Gojee yMepeHHBIX IIH-
porax YHMCJIO HX BHJIOB He Tak BeJIHKO, HO o6Imas 4YHCJIeHHOCTL Hace-
KOMEIX OrpOMHA.

Camasn pasmoofpasHasi rpynmna HaceKOMbIX — kyk#H. MUX xapaktep-
HEI IPH3HAK — HAJHYMe KECTKHX M IPOYHEIX IepPelHHX KPHUILEB,
HA3BBIBACMBIX HAAKPLUILAMH. OHHM NPHKPBHIBAIOT BEPXHIOK CTOPOHY
GplomKa W 3ajHAe TepenoHvYaThie KPBLILA, NPH MOMOIH KOTOPBIX
JKYKH JIeTaior.

CpaBHuBan mexay coboi pasnuuHble rpynnbl Hecno3BOHOMHBIX XMBOTHBIX,
MOXHO 3aMETUTH, KK MOCTeNeHHO YUIOXHARTCA MX CTPOeHWe.

Kakux XWBOTHBIX Ha3blBalOT MHOMOKMETOHHbI- 0 MHorokne- 0

Mu? TOYHbIE

Kakvx XMBOTHBIX Ha3bIBAIOT BECO3BOHONHBIMU? XKHNBOTHbIe.
becno3BoHOYHbIe

Kakue rpynnbl Gecno3soHOMHLIX XMBOTHBIX Bbl 3HAe- | ywipoTHBIe.

Te? [laitTe UM KpaTKylo XapaKTepucTuky. ®

1. CocTaBbTe NMAaH-KOHCNEeKT TekcTa naparpada.

2. Ucnonb3ya Tekcr naparpada v pucyHok 47, co-
CTaBbTe MNaH pacckaza 0 Hecno3BOHONHBLIX XUBOTHBIX.
3. BuinuwmMTe U3 Tekcta naparpaja HOBbie MOHATUA,
HauguTe UX OnpefeneHnus B MHTepHeT-UCTOYHUKAX,
SHUMKNONEeAUHecKux CoBapax.

4. ACNonb3ys WUHTEPHET-UCTOMHUKK, Hay4HO-Nonynap-
HbIe KYPHanbl, KHUrM, Texcr y4ebHuka, nogrotosbre
cooblIeHWe O KAaKOM-NMBO HACeKOMOM.

ITouemy HacekoMBle ABIAIOTCA caMoif MHOrooGpasHoOM
TpyNNoi cOBpeMeHHBIX XHBOTHBIX?
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§21. NO3BOHOYHDIE YXMBOTHDIE

IloaBOHOYHEIE — 3TO rpynoa xH-

BOTHBIX, MMeEIOIMMUX BHYTPeHHMH

1. Y10 TaKkoe No3BOHOMHWK? oceBoii ckejer. OH aBagerca rub-
o KX KMBOTHER. HaGIBaIOT B Koif, HO mpouyHOH omopoit Tea.
pAMIA? Y GONBIIMHCTBA TO3BOHOUHEIX JKH-

BOTHBIX OCHOBOH CKeJjleTa SBJIfeTCH
no360HONHUK, YeM H oOhACHAeTCA
ux Hazpaaue. [103BOHOYHUK COCTOMT
H3 GONBIIOT0 KOJHYECTBAa OTAENBHBIX KOCTel — Mmo3BOHKOB. OHH co-
ellHHeHBl Mexcy coGoil mpouyHo, HO noABMKHO. [I03BOHOUHHK IPOXOAHAT
BJIOJIb BCEr'0 TeJla MKHBOTHOI'O — OT I'OJIOBBI JI0 KOHYMKA XBOCTA.

K coBpeMeHHEIM IO3BOHOYHEIM >XHBOTHEIM OTHOCAT PHIO, 3eMHO-
BOJIHBIX, TIPEeCMBIKAIOIMXCH, NTHIN, MJekonuTaomux. Ha pamaux cra-
AMAX CBOEro pasBHTHA Bce IO3BOHOUHEIE XHBOTHEIE MMEIOT CXOJHOe
cTpoenye. IT0 JOKA3BLIBaeT, YTO MMO3BOHOYHBIE JKHUBOTHBLIC IPOUBOILIA
ot obIero mpeaka.

ITo crpoernio u ofpasy >KH3HH IO3BOHOYHBIe HaxojsaTcsa Ha GoJee
BBICOKOM YPOBHE PasBHTHA, 4eM BCe OCTAJLHBIC KHBOTHEIE.

Pri6b1 — BOjHBIe NO3BOHOYHBIE JXHMBOTHLIE, JblIAlMe ¢ IOMOIIbLIO
skabp. 9T0 caMile JpeBHHe M HamGollee pasHoob6pasHEle COBpeMeHHEIe
NO3BOHOUHKIE 3HBOTHRIE (pHc. 49). Pribbl ABIAOTCH X0A0OHOKPOSHBL
MU HHBOTHLIMH.

XONOAHOKPOBHLIMM HA3bIBAIOT XMBOTHBIX C HEMOCTOAHHOM TemnepaTtypor Tena,
MEHAIOLLIEVCH B 3aBMCMMOCTI OT TeMNepaTypbl OKPYXKAIOULeR Cpejibl.

> D <A<

Mnorea
Kera Casan

O Yrops

Cespiora
Akyna=kaTpau

Puc. 49. Muoroobpasuwe poib
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Canamangpa 3enénan xaba Yepssra

Puc. 50. MHoroobpasve 3eMHOBOAHBIX

Teso MHOTMX pEI6 MOKPHITO TOHKHMMH, HAJETAlONIMMH OfHA Ha APY-
ryio, vemysmu. Camas pacupocrpaHénHas ¢dopma Tejia ¥ peib — obre-
KaeMasd, KaK ¥ Makpend. BoJbmAHCTBO LI IUIaBaeT ¢ MOMOIBIO MJIAB-
HUKOB. OlHM IJIABHMKH IPOTAJIKMBAIOT PLIGY Blepén, Apyrue — yaep-
JKHBAIOT TeJIO pHﬁ‘H B PaABHOBECHH H NOMOTawT H3IMeHATHE HAIpaBJIeHHe
JIBHKEHMUSH.

3eMHOBOHBIe — 3TO XOJOJHOKPOBHBIE MO3BOHOYHLIE >XHBOTHBIE.
Osn npucnocobiieHEl K KH3HH B HA3eMHO-BO3JIVIIHONW M BOJHOMN
cpejax. Oprasbl JbIXaHWs 3eMHOBOJHBLIX — Jiérkue. K seMHOBOJHLIM
OTHOCAT JArymeK, ab, KBAKII, TPHTOHOB, cajJaMaHApP, YepBAT
(puc. 50). Haubosee MsBecTHLIE 3eMHOBOJHLIC — JIATYIIKH.

Hpecmmmlecn — 9TO Ha3eMHBIe¢ XOJOJHOKPOBHLIE IIO3BOHOY-
HBle }XUBOTHBIe, JBIMANIHE ¢ HOMOIbIO Jérkux. Tejso npecMbIKaOIMX-
¢sl MOKPHITO CYXOH oporopeBmIel KoKei, YeImmysMH HJIH IATKAMH.
K npecMuIKamoImuMca OTHOCAT SINEPHIl, 3Mei, depenax, KpPOKOIHIOB

(puec. 51).

3enénan yepenaxa

&

Ceryarsiit NUTOH

Hunbckmit kpokogun

Puc. 51. Npeacrasureni NPecMbIKaoLLMxca
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MUHreuA i Nepenen 1
ScTpeb-TeTepeBaTHUK Daatou

Puc. 52. MHoroobpasue ntuy

Smepunpl NepeIBUralTes N0 3eMJie Ha PACCTABJCHHBIX B CTOPOHLI
Horax, BoJjioua OpIOX0 H XBOCT IO 3eMie (IpecMBIKaiTcs). ¥ 3Meil Hor
HeT, HO OHH NPEKPACHO TepeIBUrAlOTCd: MMOJ3al0T N0 3eMJie W ChIlTyYe-
MY HecKy, JIazalT IO JiepeBbAM, NPHITaloT, ILIABAIOT. DTO BO3MOXMCHO
Gaaroflaps MX rubKOMY TeJly, OCHOBY KOTOPOIr'o COCTaBJseT NO3BOHOY-
HHK M3 HECKOJBLKHMX COTeH TO3BOHKOB, M XOPOINO PA3BHTHIM MEITIIAM.

IITHUBI — HOKPHITEIE JEIKUMH NePbAMH MenioKposHble JKUBOTHBIE,
KOTOpEIe TMPOSABIAIOT AKTHBHOCTL B Jio6oe BpeMs roja.

TennokpoBHLIMM Ha3bIBAIOT XUBOTHLIX € MOCTOAHHOW BLICOKOA TemnepaTypoi
Tena, KoOTopas He 3aBUCUT OT TeMMNepaTyphbl OKPYXKalowWen cpefpl.

IMepepare KOHEWHOCTH ITHIL — KPBLILA, 3ajJHAe — HOrd. Boasmmm-
CTBO NTHI HpekpacHo Jeraer. He Moryr jerars KpylHBIe CYXOIYTHBIE
OTHIEL — crpaychl. HekoTophle NTHIEI OCBOMJIM BOAHBIN 06pas jKU3HH,
YTPaTHB cIOCOGHOCTE K HoJéry. TakoBel MHHTBHHEI (pHe. 52).

Muekonuraomue, WiH 3BepH, — TeIUIOKPOBHBIC NMO3BOHOUHBIE MH-
BoTHEIE (puc. 53). CoxpaHeHHIO Teljia cHOCOGCTBYET BOJIOCAHONH IOKPOB,
KOTOpBIH XapakTepeH Il MHOTMX 3Bepeif. OGBIYHO CAMKH MJEKOITHTA-
IOMUX POMKAAIOT KUBEIX JeTEHEINMeH M BEIKADMIHBAIOT MX MOJOKOM.
OTciofa HazBaHMe BTOH IPYNIILI KHBOTHBIX — «MJIEKOIHTAIOILIUES.
HexoTopele MJIeKONWTAIOMMe AJHTeALHOe BpeMs 3ab0OTATCH O CBOMX
merénbimax. ToJbKO ¥ MJIEKONMTAIOIHUX eCTh HAPYIKHOE YX0 — YIIHAA
paKkoBHHA.

Jlng MJIeKONMTAKIMX XapaKTepHa IIMPOKas NPHCHocobIgeMoCcTh K
pasnoobpasHBIM ycaoBHAM oOuranuda. OHM BCTpeyaloTes Ha 3eMHOM
mape NpPaKTHYECKH IIOBCEMECTHO, 3a HCKJIYeHHeM AHTADKTHIEL.
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Puc. 53. 3sepw, obuTtalowme B pasHbIX YCNOBUAX

HazemHEIe 3BepH — HauGoJiee OOIMHPHAA IPYIIIA MJIEKONHTAIOIIAX, 3a-
CeJIMBIIMX NpakTHdecku Beio cymy. IlojseMuble MIeKONMTAKOIME MOY-
TH BCIO JKH3HL IPOBOAAT B TOJIIE MOUBHL. Cpefl MJIEKONMHTAIIIHX eCTh
rpynna BOJHBIX 3Bepeil, KOTOpble HMKOTJa He BeIXOAAT Ha cymy. Ta-
KOBBEI KHTHI B Aenbduanl. K monéry mpucmocobensl JIeTalomue 3BepH.

KaKnX XUBOTHBIX HA3bIBAIOT NO3BOHOMHBIMU? Mo3BoHoY-
Hbleé XHUBOT-
KakuX XVBOTHBIX Ha3bIBAIOT XONOAHOKPOBHLIMM, e

a Kakux — TennokposHbiMKU? [pusenute NpUMepbl. Pbi6bI.

1. Mcnonb3ys WMHTEPHET-UCTOYHUKM, Hay4HO- w 3emHOBOAHbIe.
NONYNAPHbLIe XYPHanb!, KHAM, TexcT y4ebHuka, lpecmbikaroumecs.
noaroroeete coobuleHme ob oaHoW w3 rpynn nozso- | MITHLbI.

HOYHBIX XMBOTHBIX, Mnekonuramowme.
2. Paccmotpute pUcyHKM 52, 53 M coctaBbTe nnaH
paccka3a o NpUCNocobneHnax NTWLL U 38epei K Mmec-
TaM obuTaHus.

TloueMy MJIEKOIATAION{HE CMOTJIA IIHPOKO PACCEIHTE-
csi HA 3eMHOM mape?
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MHOIOOEPA3ME )XMBOW NPUPOADI.

§22. OXPAHA NPUPOAbI

Bor m mogomeén K KOHIY emé OfHH
1. Kakme ocobeHHOCTH XapaKTepHb! y‘!eﬁHHﬁ roa. B arom rojly BH

LR XKUBOW NPUPOALI? Y3HAJIH MHOT'O HOBOT'O O XXHWBOH IpH-
poxe. Ilus toro urobel 0GOGIIHTH
MOJyYeHHEbIe 3HAHWAA, MBI Ipejuiara-
eM BaM B paMKax IPOeKTHOro 3aia-

2. lNoYeMy HYXHO OXPaHATL XUBYIO
npupoay?

HHS MOATOTOBHTE M BEIONYCTHTE B
CBeT JXYPHAJ O MKHUBOH npupofe. ITOT KYPHAJ HOJKeH OBITh MOCBAIEH
6HoMorHUecKAM 00LeKTAM (PACTeHHAM, KHBOTHBEIM H JIp.) Bameil Mect-
HocTH. JKypHan Moxer OHITE HpecTaB/IeH KAk B OyMaXKHOM BapHaHTe,
TAK M B 3JIeKTPOHHOM BHJe.

IloaroroBry :kKypHasna HeoOXoguMo HauaTh 3apaHee. Ilpmerynmasa k
paBore, BMecTe ¢ y4dTeJeM ONpelesuTe Neih padorsl. ITO NOMOMKeT
NpABHJILHO CILUIAHMPOBATEH AalbHeHmue AelicTBuA. B mpomecce moaro-
TOBKHM JKYDHAJIA HCIHOJL3YHTE pe3yjbTAThl CBOMX HaOG/IONEHMHA M BbI-
MOJHEHHLIX NMPaAKTHYeCKHX paboT.

1@t wae. Ilpuaymaiite Haspanue xxypHany. Onpepnenure, Kakue 6HoJIO-
rudeckre o0LeKTHI (pacTeHHs, SKHBOTHEIe W JIp.) ¥ B KAKHX pyGpHKax
Oyayr onucansl B HéM. Iloackaska: BeiOHpaiTe Takue 00'BEKTHI, 0 KO-
TOPLIX BEI CMOKeTe PACCKA3ATH JIy4Ullle H WHTepecHee.
2 wae. BmecTe ¢ yuuTejleM pacnpejejuTe o0A3aHHOCTH:
® OTBeTCTBEeHHBII 3a coOJIOfleHHe CPOKOB BBINOJHEHHS 3ajlaHMil Ha
Kaj@cJoM aTane npoekTa (IJaBHBI pejakTop KypHAJA);
® OTBeTCTBeHHBIe 3a HHTepBEIOMpOBAHHE pOI[HTBJIeﬁ. y'-lHTeJIBﬁ.
OJHOKJIACCHUKOB H fp. (pemopTéprl);
* OTBETCTBeHHEIe 3a cOOp H HamHCaHHEe MATEePHAJIOB (KYPHAJIHCTEI);
* OTBeTCTBeHHRIe 3a IOATOTOBKY HaobpasuTesbHOro psafga (dororpa-
(PBI, XYIOMKHUKH);

e OTBeTCTBeHHLI 3a ofecnedenre HeoOXOAMMON TeXHHKOHU (IIPORKTO-

pa AnA Npe3eHTAIMH, ecJH JKYPHAJ BJIeKTPOHHEIMH).

PaGoraiiTe B nmapax MM rpynnax.
3-it waz. OdopMuTe Baml KYyPHAI.
4-it wae. Jloropopurech 0 opMaTe BaNMTHI NPOEKTa: B Kakoil (hopme
(HampuMep, YCTHEIE BRICTYIJIOHHS WM SJIeKTPOHHLIe Ipe3eHTANMHA) H B
KaKO# IocJieloBaTeJIbHOCTH OyAyT HATH cooblleHus H obcyxjieHue.
O0a3aTeJLHO YCTAHOBATE PerJaMenT — BpeMs, OTBeAéHHOe Ha coolbe-
HHe (Hanpumep, 5 MHH Ka)KJIOMy BhICTyIampIeMy) M obcyxxaeHue (Ha-
npumep, 10 mumm).

5-t wae. IlogBegnTe UTOrH MPOEKTa, MOGJIArofapHuTe BceX, KTO IPHHAI
ydacTHe B 9TOM MEpPONPHATHH.
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Bosmosken BTOpOI BADHAHT OPraHM3ANMH M IPOBeJeHHS HTOr0 Mpo-
eKTHOI'O 3ajJaHHA.

1@t waz. Paborasa MHAUBHIAYAJILHO, B apaxX WIH rpynnax, HoAroToBbTe
coobmennsa Ha BLIOpaHHEIE CAMOCTOATENLHO (WJIH MO 3aJlaHAI0 YUHTEJIS)
rembl. Hanpumep: «JlexopaTuBHbIe pacTeHHs Hamero kpas», «Ilpomxyk-
TH JKH3HeJeATeJLHOCTH GakTepHiis, «ChenobHEIe (AMOBHATEIE) TIPHOLI
Hamero Jjecas ¥ T. 1. Ilpm moproropke coobiieHHit HcHoab3yiTe pe-
3YJALTATHI CBoeif paboThl Ha NMPAKTHUYECKHX 3aHATHAX.

2-i wae. OdopmuTe cBon paboTel B BHAE AOKJIaja HJIH Ipe3eHTAIIHH.
3t wae. INogrorosere BeicTyILUIeHHe. YUTobbl Bamie BhICTYIUIeHHe GBLIJIO
yYCIeIIHEIM, NpHAepKABaTeCch CAeAYIOMero ILIaHa:

e BeTynuleHHe (060CHOBaHHe TeMEl COOOIIeHHH);

 OCHOBHAf YacThk (OCHOBHEIE BOIIPOCHI COJEpPKAHUSA TeMEI);

* 3aKJIOUeHHe (HOJBefleHHe HTOra CKA3AHHOIO).
4-it waz. O6cyanuTe BBHICTYIJICHHSI, ONeHUTEe OPHIHHAJIBLHOCTH HIeH,
JOCTYIIHOCTL €€ H3JIOXKeHHHA, odopMIeHHe.

5 waz. U nyymmx pabor cobepuTe KypHAI.

Mup sxkuBoil mpupoanl orpoMeH H pasHooOpaseH. C npHpojoil BRI
BCTpeuaeTech BCIOAY. Bac BoCXHINaeT He)XHAd BeceHHAH 3eJleHb, Kpa-
COYHOCTH IBETKOB W IJIONIOB, OCEHHMX JHCTHeB. BRI coBepmaere moxo-
ABl B Jiec, coGupaeTe rpubbl M sATOABI, caymaere Tpeau nrui. Ilpory-
JIMBASICE TIO TIOJNIO, BEI HabmioflaeTe 3a NopxanWeM Oafouer, Ky#Ka-
HHEM KYKOB M Iuéi, TpynoaiobueM MypaBbés. MHOIo yiMBHTeNbHBIX
TallH XpaHHT KHBasg npupogal ITHMHM TallHAMM OHA INEJAPO AEIHTCSH
C YeJIOBeKOM. HMO TOJIEKO HAYYHTHCHA BHAETH, CJALINIATE, J00uTE | Oe-
peun eé.

: > Xouy 3HaTh Gonblue...
- 1.AKMUMYyWKUH WU WU 3anumarencHas Buonorus. — M.:
lNpoceewenme, 2008.
2.AKMMYWKUH WU W Npuuyasl npupoasl. — M.: Mpocee-

wenue, 2009.
3. 6abenko B.I. PoxaéHHble nyteluectBoBatb. — M.: lNpoc-
BeuleHume, 2011,
4. Nappen [IX. Moa ceMba U Apyrve 3sepu. — M.. DKMoO,
2008,

5. KHura ang uteHua no 6uonormn. Pactenusa / coct. 1. W. Tpai-
Tak. — M.: lNpoceewenne, 1996.

6. Moy3T ®. He kpuun: «Bonku!l». — M.: Tpona, 1993.

7.CetoH-TOMNCOH 2. Pacckaibl O XUBOTHLIX. — M.:
Hlerckass  nureparypa, 20065.
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BbIBOAbI K I'MABE 2

OpraausMel, HacensonHe 3eMII0, COCTABIASIOT OPraHHYecKHd MHD.
Jlna ynoGeTBa MaydyeHHMs JXMBOH IPHPOALI OPraHM3MEI paclpenesisior
Mo rpynmaM — KJIACCHOHOHPYIOT. BEJIeAAIOT HECKOJIBKO CaMOCTOS-
TeJIbHBIX IAPCTB.

IlaperBo Bakrepum — OGesnajiepHEIe, B OCHOBHOM OJ/HOKJIETOYHEIE
opraausMel. BakTepuu rHMeHHMsl M IOYBeHHbIe GaKTepHMH paspyllaloT
CJIOJKHBIE OpraHMYecKHe BellecTBa, Ipespamas X B GoJlee mpocThie.
Taxkum obpasom, GaKTepHH YUYACTBYIOT B KPYIOBOPOTE BeIlecTB B IpH-
pone. Yesopek mcnoabayer GaKTepUH B XO3AHCTBEHHON JeATeNLHOCTH.
Cpenn 6axrepuii ecTh G0JIe3HETBOPHEIE.

Ilaperso I'pubel cocTaBIAIOT OAHOKJIETOYHEIE HJIH MHOI'OKJIeTOYHEIe
opraHH3MHI. JI1f DHTAHAA OHH HCIOJL3YIOT TOTOBHIE OpPraHHYeCKHe
BemiecTBa. I'pubbl mMeror GoJblloe 3HAUEHHMe B IPHpOJe M HIpaioT
CYIeCTBeHHYIO POJIh B JKH3HH UeJlOBeKa.

Ilaperso Pacrenunsa Brjouaer Ape GoJibIMe I'PYIILI: HU3IIHE pacTe-
HHSA ¥ BEICIIHe pacTeHHs. [JlapHas ocoOeHHOCTEH 3€JIBHLIX pacTeHHd —
cnoco6HOCTE K (porocuHTedy. HUsiMe pacTeHMs — BOAOPOCIH — HMe-
0T CPABHHUTEJLHO NpocToe cTpoenre. Cpe/ild HUX eCTh OJHOKJIETOYHKIe
H MHorokjerounsle. Teso Bogopocsei (cJOeBHINE) He pacwieHeHO Ha
TKAHW ¥ opraubl. K BLICIIMM pacTeHHAM OTHOCAT MXH, ILUIAYHBI, XBO-
¥, NalopOTHHKH, ToJIoceMeHHEIe M HOKpHTOoceMeHHEIe. MX Teio
pacuweHeHO Ha OPraHbl, Ka)XJbli M3 KOTOPBIX BBINOJHSET ONpeeséH-
HEle ¢pyHKOuHA. CpelH BHICIIMX pacTeHHH HaubGoJiee BHEICOKYIO OPTraHH-
3AaIHK HMeT NOKPHTOCeMEeHHBIE paACTeHHHA.

Ilapc'mo JKHABOTHEIE BKIIIOYAET OJHOKJIeTOYHEIe H MHOTOKJIeTOYHLIS
OpraHM3Mel, NOTPeGAAIONIHe I'OTOBbLIe OpraHHvuecKHe BemjecTBa. BoJb-
IIHHCTBO XMBOTHLIX CIHOCOOHO AKTHBHO TepPeJABHTATHCH.

OpHOKJIeTOYHEIe — MOABHIKHEIE OPraHM3MEI, COCTOAINME M3 OJHOMK
KJIeTKH, TATAIONHecs TOTOBLIMH OPTaHMYeCKHMH BemectBaMu. Kierka
OJIHOKJIETOYHOI'O XKMBOTHOI'O BBINOJHAET (DYHKIHH IEJ0ro OpraHusMa.

Tesi0 MHOIOKJICTOYHBIX JRMBOTHBIX COCTOHMT M3 MHOMKECTBA KJETOK,
BRHINIOJTHAKIIHX pasiHYHLIe tpmm O‘TJIBJILELIE KJIeTKH MHOI'oOKJIe-
TOYHOI'0 JKHBOTHOI'O He MOIYT CYINECTBOBATH CAMOCTOATEJbHO. MmHO-
TOKJIETOUYHRIX MHBOTHEIX JeJIAT HAa 0eCIo3BOHOYHEIX H IIO3BOHOYHEIX.
K Gecrno3BOHOYHEIM OTHOCAT I'y00K, KHIIEYHONOJOCTHBIX, MIJIOKOMHX,
yepBeil, MOJUTIOCKOB, WICHHCTOHOIHX (pakoobpasnble, maykoobpasHnie,
Hacekomele). K nmosBoHOuHBIM — phif, 3eMHOBOJHEIX, IPeCMBEIKAIO-
muxes, NTHI, MJIeKOIHTAIONHX.

ITocroaaHO B3auMOAeHCTBYA ¢ pacTeHHAMH, DakTepHAMH, rpubamMu,
JKHBOTHBIE YUACTBYIOT B KPYTOBOpOTe BeIiecTB B NpPHpoOJe.



u3HeeATeNbHOCTDL
OpraHuMImos

KaXablii oOpraHMam NocTrosiHHO
O6GMEeHHBASTCA BeOLeCTBAMM C
oKpyXawuen cpepoi. Mz Hed
OH nonyuyaer Kucnopoa Ang
AbIXAQHWA, NUTaresibHblie Belye-
CcTBA, HeoGXoAuMbIe Ang pocra,
PU3BHTHS, PAZMHOXXEHMUN.

Mz opranMzma B cpepy Bbifie-
naTca HeHYXHbie NMPOAYKTbI
XMuzHepearenbHoctn. Bnaropa-
pa Oo6MeHYy BellecTB OpPraHMam
npeacrapnsier coGo eauHoe
uenoe M ocyulecTenaer nocro-
AHHYIO CBfizb ¢ OKpYXawle#
cpepnoii. Ecnu npexkpauaerca
o6MeH BellecTs, npeKpaujaer-
€l M XXM3Hb OPraHMzma.

Bbl Y3HAETE

— 00 oOMeHe BellecTB Kak
rNMaBHOM NpU3HakKe XWBOro;
— 0 npoueccax XwusHepea-
TeNLHOCTH OPraHMamoe pas-
HbIX UapcTe XWBOW npu-
poAbl: MUTaHUK, AbIXaHWW,
nepeiBMXeHnn  BelLlecTs,
BLIlefIeHMN — Kak HeoOXo-
OUMLIX  ycnoeuax oOMeHa
BellecTs;

— 0 TOM, KakK 4esnoBek Uc-
NnonkL3yeT 3HaHUA O XWU3He-
NeATenLHOCTU OpraHuamoe
B MNpaKkTUYyeckon peATenb-
HOCTW.

Bbl HAYYMTECH

— NPUBOAUTL npuMeps!
npucnocootneHnin pacTeHui
W XMBOTHLIX K cCpefe 0Ou-
TaHus,

— NPOBOANTL HADNIOAEHWUS
34 XU3HLID PacTeHWii 1 Xu-
BOTHbLIX;

— CTaBuUTb OWONOruyeckue
3KCNepUMEeHTLl Mo u3y4ye-
HUIO NPOLECCOB XWU3Heaes-
TeNLHOCTU B OpraHuame u
OOBLACHATL UX pesynbTaThl.
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§ 23 OGMEH BELWECTB — IJIABHbIA NPU3HAK

WHMU3HA

HM3M OT HEXMBLIX Ten?

2. Y10 BaM M3BECTHO 0D 3Heprum?

1. Hem oOTNM4aETCA XWBOW opra-

Puc. 54. Pa3sTme NpopocTka u3 ce-
MeHW (3) U BLIKAPMNMBAHUE NTEHLIOB
ynonem (6)

OpraaMsMel pacTyT, pPasBHBAIOTCH,
PasMHOMKAIOTCH, eCJIM IOoJYyYaioT M3
OKpYIKalommei cpejabl BO3AYX, BOLY,
cBeT, TeIo, mHIy. B okpykaio-
MYy cpejly Opranu3Mbl BhIJEJSIOT
HeHY:XHBIe IIPOAYKTHEI XH3HeleHdA-
TedbHOCTH. B peayibrate Memxay
OpPraHW3MOM W cpefioif HelpepLIBHO
npoucxonuT obMeH pemecte. O6men
BelecTE — B3aHMOCBfA3aHHEIE ITPO-
meccel 06pazoBaHUs W paspylleHUA
Bel[ecTB, TNpOTeKalomMue B opra-
HH3Me H OGGCHG!‘!H.B&IOIILKE ero cBA3b
¢ OKpy3Kalollei cpejioi.

Ilponeccrsl o6MeHa BellecTBE HpO-
HCXOMAT B KJeTKax opraaMsma.
B HuX cioKHEIE OpraHHvYecKHe Be-
mecTBa IpH YYacTHH KHCJI0poja
pacmenngmoTea g0 6GoJiee NPOCTHIX
BemecTB. IIpu aToMm ocBoboxpaercs
sHeprusa. OHa HeOOXOMHMA KasKIoMy
JKUBOMY OPraHM3My, KaMXIoil Ku-
BOH KJeTKe.

3HepI‘Hﬂ HCIIOJIb3YeTCH OpraHH3-
MOM Ha IOCTPOeHHe HOBBIX KJETOK,
paGoTy OpraHoB, NOJJEep:KaHWE TeM-
nepaTypesl TeJla M ocyllecTBJIeHHe
BCceX INPOIECCOB JXH3HeAeATeJLHOC-
TH. Pacrenus HCIIOJIB3YIOT JHepPru
Ha obpasoBaHHe OpPraHHYeCKHX Be-
necTB, HX NepejBH3eHHe, PpoOCT,
pazBaTHe (pHc. 54, a). JKuBoTHBIE
pacxoAywT MHOI'o 3Heprsm npH
aAaKTHBHOM TmepeABH:kKeHHH (Oere,
HpbIKKAX, MaLIyIleMm Iojére, Ija-
BaPl'HH), OpPHeHTHPOBAHHH B IIpOCT-
pagcree. IITunel, HanpuMep, TPaTAT
Doabmioe KOJHYECTBO JHepruH Ha
BEIKADMJIMBAHHWE CBOEro IOTOMCTBA
(puc. 54, 0).
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Poct u
pasBHTHe

A A

IInTanne | Hcnonksopanne —»| JIBHKeHWE
JHEPTrHH OPraHH3MOM

Y Y

Obnosnenune
KJIeTOK H
TKaHe#

Pasmuoxenune

Heixanue

OCHOBHBIM HCTOUHHMKOM 9HepruM ABJAKTCH OpraHuvyecKHe BellecT-
pa (GexkH, >KHUDPHI, yrieBojkl). PacTenns caMH cosialoT opraHddeckue
BellleCTBA H3 HeOpPraHHYeCKHX, HCHOJJbL3YA 3HEPIrHID CBeTa. ﬁﬁnme.
rpudel ¥ GOJLIIHHCTBO OakTepHil MoTpebJISIOT roTOBLIE OpraHWYecKHe
BelecTsa.

CocraBHOl 4YacThbio ofMeHa BellecTB ABJIAeTCHA NMATaHHe — MoOTped-
JeHHe OPraHM3MOM HeoOXOJHMMEIX BemecTB (OPraHMYeCKHX M MHHe-
pajIbHBIX) M 3aKJIHOUYEHHOW B HHUX sHepruu. Biaromaps maraHHio opra-
HH3MEI OJYYAIOT BellecTBa, KOTOpPhIe HCMOJL3YIOTCS HA POCT, Mporec-
Chbl MH3HeeATeJIbHOCTH, BOCIHpOHM3BejeHHe. PasJIHlIHHS nponecchsl
MOCTYIJIEHHS, NpeBpaIeHds H BLIJIeJIeHAs] BelllecTB W DHEePrHHA W3
OpraiHsmMa TOHKO COIJiacOoBaHBbI H B COBOKYIHOCTH ofozHAYAIOTCH KaK
o6MeH BelecTB W SHEePIruH.

UYto Takoe oBMeH BellecTe? 0 06MmeH

Ontyna OpraHU3Mbl nony4anT nvurartencHblie Be- Bewy

WECTBa, HeoBXoanMble ANA oBMeHa BelecTs? ggﬁaaoaanue

KaK XuBble OpraHW3Mbl UCMOSLYIOT 3Hepruio? PaspyweHme

Movemy oBMeH BelecTs ABNARTCA OCHOBOW XU3HKU? BelecTs.

Hem OTNK4AETCA NUTAHKME pPacTeHHMr OT NMUTAHUA TPK- Hcnon e

HOB M XMBOTHLIX? SHepruu
OpraHu3Mami.

Kakas cyujectByer cBsisb Mexay 0OMeHOM BellecTB M
ofMeHOM SHeprum?
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Mon naGoparopun

t M3BecTHO, 4TO B Mpouecce Tpyaa (YMCTBEHHOTO W (DM3NUECKOrO)

== OpraHW3am YesioBeka pacxofyer dHepruio. UccnefoBaHuA YUYEHbIX
nokazanu, 4To pacxofi SHepru Niofien BO MHOTOM 3aBUCUT OT WUX BO3pac-
1a, obpa3a Xu3HW, npopeccum.

Beem kmBRIM oprammsMam, obfmralomuM Ha 3emJje, Heobxoamma
sHeprufa. OHa TakK)Xe HcIOJb3yeTcdA NpH pabore TpaHcmopra, (abpHK,
3aBojioB. McTOYHHKAMHM SHEPIHMH JUIA HHUX CJAYIKAT 2JIeKTPHYECTBO,
Hed)Th, NPUPOAHLINA ra3, KaMeHHEIH yroib. A 3HaeTe JH BHI, 4TO 06-
pasoBaHMe KaMeHHOI'O YIVIS HeNOCPeACTBeHHO CBA3AHO C pacTeHHAMH,
JKHBIIAMHA Ha 3eMmJie MAWIJIHOHEI Jer Hasan? IlormbGmme pacTenns
NOCTeNleHHO YIUIOTHAJMCH M IIOJ BO3JeHCTBHEM [aBJeHUS M BHICOKOH
TeMIepaTypsl NpeBpamaiick B KAMeHHBIH yroas (puc. 55). IToaromy,
CIXHTas KaMeHHEIH Yrojib, MbI CJKMIaeM OCTATKH JpeBHeHIIMX JIecosB.

Puc. 55. OTne4aTkM pacteHuii Ha KaMeHHoOM yrne
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Puc. 56. Ceetawas rnybokoBofHas Puc. 57. nekipuyeckuin ckar
puiba

HexoTopsle HaceKOMEIe, MeAy3hl, peIOEI (puc. 56) cmocoGHEI BhIfe-
JIATH CBETOBYIO dHepruio. OHM MCHOJL3YIOT eé JUISi OPHeHTHPOBAHUS B
HpocTpaHCTBe, JOORYH MHINW, NpefocTeperkeHHs H OTIHYTHBAHHSA XHII-
HHUKOB, IIpHBJIeYeHHs ocobeil Apyroro moJjia.

AnexTpAYeckHd ckar (pue. 57), ofrralommii B CpeiHaeMHOM Mope,
¢ NOMOIILIO BJIEKTPHYECKHX PaspsAlloB 3alllHINAeTCH OT aKyJ ¥ OChMH-
HOTOB, OXOTHTCA Ha MedakuX pui6. B pexax IOmmuoli Amepukn o6H-
TaeT sieKTpuueckuit yropb. Ilpm nmoMomm sjeKTPHUYECKHMX pPaspsijioB
OH MOKeT yOMTL MeJKOoe BOJHOe KHBOTHOe, HANpHMEp phIGY WJIH
JATYIIKY.

q Iuddenbaxua — IMHPOKO paclnpocTpaHéHHOE, H3BecTHOe H
JII06MMOe MHOTHMH JeKOPATHBHOe KOMHaTHoe pacreHme. Ilpo-
BeauTe HabmoeHHe 3a meerymeid auaddendaxneii. HaMephTe Temme-
paTypy B eé COIBeTHAX M CPaBHHTe ¢ TeMIepaTypoii B KoMHaTe. Bul
cAeliaeTe WHTepecHoe oTKpEITHe. TeMnepaTypa B conBeTusax audden-
Gaxum Oyner Ha 2—3 °C Beille, UeM TeMIepaTypa OKpPYKalOIIero
Bosayxa. IlogymaiiTe, Kak MOKHO OOBLACHAUTEL 95TO sBJIeHWe. Brije-
JAKT JH APYTHEe YACTH PACTeHHH TeIUIOTY B OKPY:RAOIyo cpery?
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§ 24. NOYBEHHOE NUTAHME PACTEHMA

1. Hem OTAMY3IOTCA OpraHu4eckue
BelLecTsa OT HeopraHU4eckux?

2. KakoBo 3HajeHWe nousbl B Xu3-
HU pacTeHuin?

30Ha npoBeneHus

30Ha BCackiBaHUs

KopHesoi BONOCOK

3oHa pocTta

3oHa nenexvs

Puc. 58. CTpoeHne KOpHA

ITo cmocoby mMHWTanHs BCe OPramW3-
MBI JeJIAT Ha aBTOTpO(HBIE U rere-
porpodusie (oT Tped. aymoc —
caM, zemepoc — WHOH, Apyroi,
mpoge — numa). l'ereporpodnnie
OPraHHU3Mbl HMCHOJBL3YIOT JUJIA IHTA-
HHSA T'OTOBBIe OpraHHYecKHe Belle-
crea. K oTolf rpynme oTHocATCH

BCe JKHBOTHBEIC W 4YeJIOBEK, I'puOnl, GoabimmHCTBO GaKkTepuit M HeKOTO-
pHie pacTeHH# (3apasuxa, IleTpoB Kpect).

AproTpodHbie oOpraiuamMbl 06pasyloT opraHWdecKHe BelllecTBa W3 He-
OpraHHYeCcKHX C HCIOJL30BAHHEM DJHEPIHH CcBeTa. Pacrenusn copaBeTH-
BO Ha3bLIBAKT YHHKAJLHOH (hpabpHKoH oprasuueckux pemects. Exxeron-
HO OHH CO3JaloT COTHH MHJLIHADAOB TOHH OpraHH4YecKHX BellecTB, KOTO-
PBEIMH IMTAIOTCH BCe APYI'Me OPraHHU3MbI, B TOM YHC/e M 4YejIOBeK.

BonsIMHUHCTBY pacTeHHMH CBOMCTBeHHO NOYBeHHoe (KOpHeBoe) H
BosaymHoe ((porocuHTes) nuranve. Bopopociu, a Takike HeKOTOpPhIe

BOJHBLIE DACTeHMS YCBAMBAIOT IHTA-
TeJbHEIE BellecTBa Bceil IIOBepx-
HOCTBIO TeJia. PacTenus ocymiecTniis-
0T TOYBeHHOe ITHTAHHWE ¢ IIOMOIILI0
KopHei.

B KopHe OT BepXYIIKH [0 OCHO-
BAaHUA BBIIEJAIOT YeThipe 30HRI:
JleJIeHHsI, pacTsikeHWs (pocTa), Io-
IJIoIeHus (BcackiBAHUA), IIpoBeje-
Husa (pac. 58).

B nouBeHHOM IIHTAHHH pacTeHUHA
BAKHYIO POJIL BRITIONHAET 30HA BCA-
CHIBAHHA, B KOTOPOH pacHojIaramoTcs
Kopneesie eonocku (cMm. puc. 58).

Ha 1 mMM° mOBepXHOCTH KOpPHHA
MozkeT pacnojarartecs or 200 jpo
400 KOpHeBHIX BOJOCKOB. 3a CUér
OIPOMHOI'0 YHCJIa KOPHEBBIX BOJIOC-
KOB BCACHIBAOMAasA MOBEPXHOCTH
KOpHSI BO3pacTaeT I[PpUMepHO B
18 pasz. Ha pucynke BHIHO, 9TO KOp-
HeBOH BOJIOCOK — OJlHA CHJIBHO BEI-
TAHYTAsA KJIeTKa JauHOH 1—2 MM,
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KopHeBble BOJIOCKH HeJOJIrOBeYHBEl M IOCTOAHHO oOHOBAsIOTCH. OHHM
MOKPHITEl CIM3BI0 H TeCHO CONMPHKACAIOTCA ¢ YacTHINaMi mouBel. Bia-
rofgaps aToMy obJieryaercs BcachiBaHMe BOJbI C PACTBOPEHHBIMM Belle-

CTBAMH.
KopHeBEle BOJOCKH MOTJIOMAIOT W3 MOYBHI BOAY ¢ PACTBOPSHHEIMH B

Helt MHHepaJIbHBIMH BellleCTBaAMM, KOTOpBIe HOCTYHAKT B COCejHHe
KJIeTKH, a 3aTeM B cocyanl kopus. ITo cocysam moj AaBjienuHeM BOAHBIH
pacTBop MOAHHMAeTcH B Jpyrde OpraHbl pacTeHHs. DTO JaBieHHe Ha-
SBIBAKOT KOPHEBLIM dasneHuem.

Mon naGoparopmusa

)
q HabGmopare KOpHeBoe [aBJjieHHe BBl
CcMOJKeTe, eclii Y KOMHATHOTO pacre-

HuA Ganb3aMuHa cpesxere crebesib Ha BHICO-
Te 10 cM B Ha meHEéK HajJeHeTe KOPOTKYIO
pesHHOBYIO TPYOKY, KOTOpas COeJMHHUT Ile-
HéK €O crexkJsHHOl TpyOkoi (puc. 59).
IlouBy B ropmke ciefyeT MOJIHThL TEIJIOMH
BOJIOM, MOCJIe Yero Bojia HAYHET NOJHUMATH-
cA Mo TpyOKe W BRITeKAThH U3 Heé. Ilomymaii-
Te, YTO M3MEHHTCS, eclid MOYBY MOJHUThH
XOJIONHON BOJOH.

L

Puc. 59. Cxema onbita:
nornoweHdme BoAbLI KOpHEM

YeM OTNM4HAeTCR NUTaHWe pPacTeHuin OT NUTaHWA ABTtoTpog-
HUBOTHBIX? Hbie U

KaKo# y4acToK KOPHA OCYIIIeCTBARET BCachiBanue poft- | T €TePOTPOPpHbIe
HOTO PacTBopa W3 NoYBbLI? OpraH13mbl.

- lNoygeHHoe
Y10 Takoe nouBeHHoe NUTaHue pacteHni? nUTaHue

pacTeHnn.
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§25. YAOBPEHMA

PacreHuss Xopomo pacTyT M pa3BH-
BAIOTCSH, eclIM NOoYBa COJ/EepPKHT B
1. B 4em cocrosT ocobeHHoCTH MOCTATOYHOM KOJHYECTBe Bce Heo0-

no4BbLI? XOoAMMBle MHHepaJibHble BellecTBa.
2. Kakyio ponb Wrpaer novga B B nponecce IIOYBEHHOTIO NHTAHMA
WHIHWA pacrel-luﬁ? pacTeHHMs NOIVIOIAKOT M3 MOYBBI BO-

Iy ¢ PACTBOPEHHBIMH MHHEPAJHLHEI-

MU BeulecrBamu. Jlioau, sanumalo-
H{Hecs pacTeHHeBOJICTBOM (IOJIEBO/I, OBOIIEBOJ, CAJOBOJA H JP.) AOJKHEI
BOBpeMs 3aMeTHTh, B KAKHMX BelllecTBax HYJJaeTcs pacTeHHe, M obec-
neyuThs ero HMH. ,IIJU[ ATOro B NOYBY BHOCAT MHHepaJbHbLI¢ H OpPraHM-
JecKHe ynoOpeHH:A.

YJIOBPEHUSA

MUHEPAJIBHBIE | OPTAHUYECKHE

b\ //\\

Aszoreele Kasmitasle ®ochopHEe Hagsoa Ilepernoit Topd HJOT;Tﬁ

ITponsBoasaT pasiH4YHLIe MHHepaJbHBIEe YJHoOpeHHs (CM. CXeMy).
A3zoTHBIe M KaJHMHHBIe YA0OpeHHA XOpOIIO pacTBOPAIOTCA B BOAe, IIO-
9TOMY HMX BHOCAT B NOYBY BecHOM mnepej nocesom cemsin. Pocdopubie
yAo6peHns IJIOX0 PACTBOPSIIOTCA B BO/le, MOYTOMY HX BHOCAT B MHOYBY
0CeHbI0, UTOOBI OHH IOCTENeHHO pPacTBOpHUIMCE H K BeCHe cTalu noc-
TYIHLI PACTEHHAM.

3a Jero pacTeHHd HCHOOJB3YIOT MHOI'O MHHepaJIbHBIX BellecTB. Ha-
NpHMep, pacTeHHs NMIIeHHIH Ha miomaan 1 ra normomaior Goiee 40 kr
agora, 20 kr d¢ochopa, 25 Kr kanusa. A KpyNHBIM pacTeHHMHAM, HalpH-
Mep Kaprogeiio, Tpedyercs emé GoJiblie MHHEpaJdbHBIX BeIecTs.

Opraauueckne yvaoOpeHHA — 2TO OTMepIIHe YACTH pACTeHHI H Ipo-
JYKTHl JKUSHEAeATeJLHOCTH MHBOTHLIX (llepernoit, topd, HaBO3, ITH-
upii noMér). B moure opraHMvuecKHe Bell[ecTBA paspymIaiTca 10 MHHe-
PAJILHEIX BelecTE M HMCHoJb3yloTes pacreHusiMu. OcobGeHHO IeHHLIM
OpranuyecKuM yoOpeHHeM ABJIAETCS HA&03, OH COJNEPIKHT BCe HeobXo-
AHMBble pacTeHHAM BelllecTBa. O6GRIYHO ero BHOCHAT B IIOYBY OCeHbIO, H
OH NOoCTeneHHO pasnaraeTcda A0 MHHepPANBHBIX BeINecTB, NMPHTOJHBEIX
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nna ycBoeHHA pacTeHMAMH. Hapoza meperEmBaeT Me/lsIeHHO, IO3TOMY
pactenmnst ofecrneynBaloTCd NUTAHHEM HA HECKOJBKO JIeT.

JInsi BEIABJIeHHS TOTPeOGHOCTH KYJLTYPHEIX PACTeHHH B yAOOpeHHAX
NPUMEHHAKT pasHoobpasHble MeToJbl. C MX OMOIIbLIO ONpelesior, Ka-
KHe BeljecTBA H B KAKWX KOJMYeCcTBaAX HeoOXOAHWMEI pacrenHio. Tak,
no okpacke, c¢opme, pasMepaM pacTeHHA MOMKHO OIpelejHTbh, Kakux
BelllecTB eMy He XBataer. Hampumep, mpH HejocTaTke asoTa pacTeHHe
cTaHOBHTCH OJe/lHO-3€JIEHBIM, NIPH HexpaTke (pocthopa y kKaprodess
JKeNTeoT M OTMHpPAIOT TKaHW 10 KpasM JIMCTa, a NPU3HAKOM HeJlocTaT-
Ka KaJHd CJOYHHUT NOoABJIeHHe Ha JHCTHAX OYPHIX NATeH.

HeobxoauMoe pacTeHHIo KOJHYECTBO NHUTATEJbLHLIX BeIecTB erd
OIpeleJIA0T MYyTEéM CPABHEHHHA yposkad Ha yIoOpeHHEIX H HeyAoOpeH-
HBIX JeJSHKAX.

Crnenyer cHCTeMATHYECKH BOCIHOJHATEL 3AMACKl MHHEDAJLHLIX Be-
necTs B Nouyse, CBOBpeMeHHO M CTpOro no HOpMaM BHOCHTH }'}105])9‘
musa. [Ipy sToM HAJO YUYHTHIBATE, YTO H3JHIIEK yAoOpeHWH BpeHT pac-
TeHHAM, YrHeTaeT MX pPOCT M pasBHTHe, CHHkaeT ypoxxai. Haunpumep,
npu u30BEITKe B MOYBe coJiel asoTa pacTeHHWe CHJIBHO BRITATHBAETCH
B JUIMHY, B KJYOHAX Kaprodelsd CHMIKAeTCH COlepiKaHHe Kpaxmaja, y
MHOI'MX PACTeHHI B KJIeTKaAX HAKAIUIMBAIOTCH HUTPATHL. Ynorpebiende
B IHINY OBOIIeH, coAepiXAmiAX H30LITOK HHUTPATOB, OKA3LIBAET BpegHOE
BIMAHME HA 370poBhe vyenopexka. Kpome Toro, BHecenmwe GOJBLIIMX JO3
yaobpeHHi BeléT K WX BHEIMEIBAHWIO JOXKAAMH WJIH NOJHBAMH B IpY-
ABl, peKH, ozépa, oTHero B BojloéMax rUOHYT pLIOLI M JApYI'He opra-
HH3MEI.

BHecenme ynobpeHuid ¢ y46TOM NOTPeBHOCTE pacTeHuin NO3BONAET IKOHOMUTE
cpeactea U Gepedb NpUpoAy.

v ?
Kakue Buabl yaobpeHwid Bbl 3Haete? o Yno6penus:
3a4eM HYXHO BHOCUTb B MO4BY yaobpeHun? MUHepanbHble,

Kak cka3blBaeTca HelocTaTok a3oTHbiX, dGocdopHbix 1 | OPraHuyeckue.
KanuWHLIX COMel Ha pocTe W pa3BUTUM pacTeHWin?

Kak Hano npuMmeHATs yaobpenus, 4Tobbl He fonycmis
3arpA3HeHuA UMK Bnuznexawmx BoaoEMoB?

Kakaa cymecrsyer cBS3b MexJly 0OMeHOM BelecTB M
obMeHOM SHEPruH?
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§26. ®OTOCMHTE3

B xkonme XVIII B. yuéHnle ¢ mo-
MOINBIO ONEITOB BLISICHHJIH, UTO JJIS

1. Kakue BellecTsa BXOAAT B CO- HOPMAJILHOI'0 pocTa M pasBUTHA
CTaB pacTeHuni? pacTeHHAM HeoOXOAMMEI BOja, MH-
2. KakoBa ponk XNOpPONNacroB B HepaJibHBEIe H OpraHHYeCcKHe Bele-
KWU3HU PACcTeHWIA? crea. Bul yyke 3Haere, 4ro BOAY H

MHHepaJLHBEIe BelllecTBa pacTeHHe

HOJy4aeT M3 IMOYBEI.

OTtkyna B pacreHnn GepyTcA opraHnueckHe BemecTBa? I'ie oHEH 006-
pasylorca? Y4éHble HAOLIA OTBeThl HA HTH Bompochl. OHH YCTAHOBHJIH,
YTO TAKHe OpraHdvYecKHe BelecTBa, KaK caxap ¥ KpaxmaJ (YriaeBojhl),
ofpasyloTcsd M3 YIJIEKHMCJIOro raza ¥ BOJEI B KJIeTKax, COHep:Kalux
XJIOPOMJNACTLI, H TONLKO NPH YYACTHH cBeTa.

Mpouecc 0Bpa3oBaHUA OPraHMYecKMX BELeCTB U3 HeopraHuyeckux (yrnekucno-
ro rasa v BOAb!) B X/IOPOMNACTax € WCMONb30BAHWMEM 3HEPIMM CBETa Ha3biBalOT
(POTOCHMHTE30M.

PorocunTes (puc. 60) MPOHCXONUT TOJBKO B TeX KJeTKaX, KOTOphIe
cofilep;kaT XJopomjaacTel. B xJslopomsacrax uMeeTcd 3eEéHBIH MHTMEHT
xJopoduiul, KOTOPLIA NpHUAaéT pacTeHHIO 3eJéHyI0 okpacky. Mmenno
OH YJIaBJIHBaeT HEpPruio cBeTa, HeoOXoAMMYIo A1a obpasoBaHHs opra-
HHYECKHX BellecTs.

Y pacrenmii HMeloTcA TpHcHocoOJeHHA A YIaBIABAHAA CBeTAa:
MIMPOKAaA M IJIOCKas JHCTOBaA IJIACTHHKA; paclojlodKeHHe JIMCTheB Ha
crebie Tak, 4ToOhl OHM He 3aTeHSJIH JPYT Apyra; npospadHas KOMKHIA,
uepe3 KOTOPYIHO, KaK 4yepe3 CTEeKJO, CBeT IIPOHHKAEeT BHYTDHL JIMCTA.

Yruekucislit ras, HeoOXoAMMBIH g GoToCHHTe3a, pacTeHHe Moo
maeT U3 BO3JyXa.

Yacro B pacrennsax ofpasyercsa OoJibIlle OpPraHMYecKHX BeIecTs,
ueM MoOxeT ORITH HeMeJJeHHO H3PACXOJOBAHO AJH pocTa M APYIHX
JKM3HeHHBIX nporeccoB. YacTh opranMyecKHX BeIecTB 3anacaercs B
ceMeHax, KIyOHAX, aAykoBHnax. Hambosee BaskHEIM H YacTO 3amacae-
MbIM pacTeHMAMH BellleCTBOM HABJIHeTCH Kpaxmal.

Kakxosa ke pons ¢oTOoCHHTe3a B NPHpOJIe H JKH3HH dedoreka? Co-
3/laHHBIe B Ipollecce (POTOCHHTe3a OpraHMYecKHe BelllecTBA — HCTOY-
HHK [THINA W SHEePTAH IS BCero KHBOro Ha 3emie. 3a MHJUIHAPALI JIeT
Ha Hamed [jadeTe HAKONMJIMChL GOJBIIMe 3alackl OPraHMUYeCKUX Be-
mecTs B BHje KaMeHHOro yris u ropda. Beé sro OuiBIIMe pacreHus, B
KOTOPBIX 3amaceHa npeobpasoBaHHAs COJIHeUHAsd IHeprHdA.
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B nponecce dgorocunTe-
3a pacTeHHA BRIJIEJIAOT
kuciaoposa. Umenno Giaaro-
mapsa (pOTOCHHTe3y Mojjep-
JKMBaeTCH MOCTOSHCTBO I'a-
30BOT'0 cOCTaBa B aTMmocde-
pe. B nacrosiinee BpeMs co-
Jiep:uTeAa oKoso 21% KuHe-
gopopa u 0,03% yraexkmue-
Joro rasa. B ucnosanszosa-
HHUH pacTeHHeM COJHEeUYHOMH
DHEPIHU NPOSBIsIeTCs CBI3hL
Mexay Semuéii m Kocmo-
COM — KOCMHUYeCKas poJib
pacrenuii. Ilorjmomenne B
nponecce (poTOCHHTE3a YI-
JIEKHCJIOTO Tasa CIYIKHT .
npensaTcTBHeM JIH YBeJH- i OPTAHWHECKOE BELLECTBO
YeHHS ero coflep:KaHnus B
aTMocdepe. BoifenseMuIil Puc. 60. QoTocuHTE3
pH (POTOCHHTE3e KHCJIOPOJL
B BHJle¢ KHCJOPOAHO-O030HOBOT'O 3KpaHa a'rmocq:epm JalnjHImaeT BCé
JKUBOE OT I'YOHUTENBLHOrO YJILTpadHOJeTOBOI0 H3JIYYeHH.

YesoBeK MIHPOKO HCHOJL3YET NMPOAYKTHI (POTOCHHTe3a He TOJBKO B
MUY, HO M B XO3AMCTBEHHON NeATeILHOCTH KaKk CTPOHMTeJLHBLIH MaTe-
pHas, CHIpBE JJIA TPOM3BOJICTBA BHCKO3HOTO Ménka, GyMarm, cmapra,
JIeKapCTBeHHEIX IIpernapaTos U Jp.

Yro Takoe otocuHTes? 0 dorocuHTes.

Kakue npucnocobnieHusi MMeioT pacteHms K Xnopogunn.

YNABAMBAHWIO CBETOBOM SHEPIUM? Xnoponnacrbl.
Oprannyeckue

Kakosa ponb xnopoduina 8 npolecce GotocMHTes’a? | peyjecrpa.

ModeMy y pacTeHuid, pacTyuiux pRaoM ¢ uemenTHbiM | KocMHyeckas
33BOJIOM, (POTOCUHTE3 MAET MeHee WUHTeHCUBHO? ponb pacreHuA.

B 4éM NPOABNAETCA KOCMUYECKas poNb PacTeHui?

IToueMy MOHO CUMTATBH, UTO JKH3HbL Ha 3eMJle 3aBH-
CHT OT (poTocHHTe3a?
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® YCTaHoBMeHO, 4TO 1 ra neca BeCHOM M NETOM 33 Yac Bbigenser

KMCNOPO/A CTONBKO, YTO ero IOCTaToqHO A Abixadua 200 yenosek.
® B ropoficKOM Mapke W3-3a 3arpsA3HeHus atMocdepbl MHTeHCMBHOCTH
(pOTOCMHTE3a Y pacTeHMid B 4 pa3a HUXe O CPaBHEeHWI0 C pacTeHusIMK
neca.

B nponecce dorocuaTesa ofpasyiorcs opranMdeckHe BelecTBa
¥ KHucgopox. YUrobml goxasaTk, 4TO ANnA 00pasoBaHMA OPraHH-
YeCKMX BeIecTB B JIMCTLAX PACTEHHAM HeOOXOJHMM CBeT, IOCTABHM
CcJAeAYIOMHNA ONBIT.
1. BospMéM /iBa JIMCTA: OJAMH C pacTeHUH, CTOABINEro Ha CBeTy,

JAPYroii ¢ pacTeHHs, HAXOJHBINerocs 2—3 JHA B TeMHOTE.

2. IIpoKHIATHM JHCThA B CIMPTe, 3aTeM IPOMOEM MX B BOje.
3. Hamecém Ha JHCTHEA pacTBOp iHofa B MOAHCTOM KAJIAH.

Ha pucysake 61 BuAHO, UTO OKpACKa JIMCTHEE HEOJMHAKOBA: JIMCT
pacTeHusd, HAXO[MBIIErocsi HA CBeTY, OKPACHJICA B CHHe-(HOJIeTOBLIH
IBeT H3-3a HAJHUYHA B HEM Kpaxmasa (puc. 61, a). Kpaxman obpasy-
ercd B JHcTe B nponecce gorocunTesa. C JIMCTOM pPACTeHMS, CTOSAB-
Imero B TeMHOTe, STOTO He MPOH3ONLIO0, TAK KaK B HEM HeT Kpaxma-
na (puc. 61, 6). 3mauur, Ansa ofpazoBaHMA Kpaxmaja B JIHCTBAX
HeoOXOJ[HM CBeT.

a 6
Puc. 61. OBpazoBaHue Kpaxmana B IMCTbLAX
3eneHbiX pacteHumn
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)
Jlas Toro urobsl JloKasaTh oGpasoBaHMe KHCJIOpOJia B mporecce
(oTOCHHTe3a, MOCTABHM CJEAVIONHEA OIEIT.

1. Bo3sbMéM BeTOYKH BOJHOI'0 PACTEHMS JIOleHM M MOMecTHM B GaHKy
¢ BOJIOi, TIpeIBAPHTENLHO 000TAMEHHON YTJIeKHCILEIM rasoM.

2. HakpoeM pacTeHHMs BOPOHKOM, Ha KOTOPYIO HajeTa HAIOJIHEHHASH
Bojlol mpobupka (puec. 62).

3. IlocraBum GaHKY Ha APKHHA COJIHEYHBLIH MM DJIeKTPHYECKHH CBer.
Bekope B nmpoGHpKe MBI YBHAMM BhIJleleHHe My3uIphkoB rasza. Kor-
Jla npobMpKa HANOJIHHTCA I'asoM, ¢ NOMOIILIO TJEIOme JTYUHHKH
BBISICHAM, 4YTO 9T0 3a ras. Ecim JyumHKa BCIBIXHET SPKUM ILjia-
MeHeM, 9TO GyjeT MOJATEepJeHHeM TOro, UTO B HPOGHpKe KHCIO-
poJ. CJIMOB&NJI!;BO, pacTeHHe Ha CBeTY BhLIeJAeT KHCIOPOIL.

Q:.«
Puc. 62. BolneneHue pacteHueM KWMTIOpOAa Ha ceety

1. Pewwwre 3aga4y. MOACHATAHO, YTO B CONMHEYHBLIAM AEHL 3eNéHas NucTea ob-
weit nnowaneo 25 M? QAT 3a 4ac CTONBKO KMCNOPOAA, CKOMLKO Tpeby-
eTca ANA [bIXaHUA OAHOMY HefoBeKky 3a 3TO Xe Bpems. [lbixaHue CKofNb-
KMX YenoBek Moxer obecneunts ofiuH Ayb ¢ oblien NNolaabio NUCTBbI
1500 m?? flybosas powa u3 50 oauHakosbix Aybos?

2. Moy CneuwansHo O3eNeHAIT ropofa, 0CODeHHO NPOMBILNEHHBIE Paro-
Hbl. OBBLACHATE, € KAKOW LeNnbio ITO Aenaetca. BuIfcHUTe, Kakue pacTeHus
BLICAXMBAIOT B BalLeM ropojie Ans 3TOW uenu.
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§27. NMUTAHME BAKTEPMWA M NrPUMGOB

IInranune Garrepwuii. BoasmuHCTBO
6aKTepHil MATAETCA T'OTOBEIMH Opra-

1. Kakve BeujectBa Ha3biBawT Op- HHYeCKHMMH BellecTtBamu. Ho ecthb
raHu4eckuMmn? fakTepuH, cnocoOHEIE CAMOCTOMA-
2. Y7o Takoe GorocuHTes? TeJIbHO CHHTe3HpPOBAThH OpraHuve-
3. Kam PONb UrpaeT NULLA B Xu- CKHe BellecTBa, HCHOOJB3VA B TOM
BOM OpraHuame? YMCJie ¥ dHepruio ceera. Tax, nua-
4. Yro Takoe MULenuin? HobaKkTepuH cHocobHEl 06pasoBLI-

BATH OpraHH4YecKHe BelllecTBa H3 He-

opranuqecxﬂx, BELJIEJIAS MNPH 2TOM
KHCJIOPOA. B HauaabpHEIHK nepHoj pasBHTHA MH3HH OHH CBII'DATIH BaiK-
HYIO pOoJib B HAKOILUIEHWHM KHMcJopojla B arMocdepe 3eMJn.

Ilo cnocoby muraHuA GaKTepHH, YIOTPeGJAMNIAe IOTOBEIE OPraHH-
YecKHe BelllecTBa, JeJAT HA JiBe IPYINLL: canporpodsl (OT rpeu. can
poc — THHJIOH W mpoge — NHATAHHE), NMOMYUYAIONHe OPraHAYecKHe Be-
IecTBa M3 OTMepPIIMX OPraHM3MOB WJIM BbLIeJeHHH KHMBBLIX OpraHus-
MOB, W HApasuThl (OT rped. napaszumoc — HaAXJeOHHK), MHATAIONHeCS
OpraHMYeCKMMH BellleCTBAMH HHUBBIX opranusmoB. K canporpodam or-
HOCATCS TMOYBeHHEIE, MOJIOYHOKHCJIEIe, MACIHSHOKHCILIe W Jipyriae Gak-
TepuH. Tak, mouBeHHBIe 0GAKTEPHH pAa3jaraiT IepPerHoil J0 MHHepalb-
HEIX BeIecTs, KOTOphIe MOI'YyT OLITh IOINIOMIEHLI W3 MOYBLl KOPHAMH
pacteHuit. MoslouHOKHCHEE OaKTepHH, NHTAACE CAXAPOM, comepsKa-
mUMesi B MoJioke, obGpasyioT moJjiounyio kuciory. Ilog eé peiicrsuem
MOJIOKO IIpeBpamniaeTcs B NPOCTOKBAINY, a CJAHMBKH — B cMerany. Kpa-
mIeHHe OBOINel, CHJIOCOBAHHEe KOPMOB TOMe IPOMCXOMAT € IMOMOINBIO
MOJIOUHOKHCARIX Oakrepmii. O6pasoBaBmascsa MOJOYHAS KHCIOTA TIpe-
JOXpaHfAeT OBOINM M KopMa oT pasnoxxenus. Ilapasuruam y GaxTepui
pacrupocTpaHén odeHbL IMMpoko. CymecTByioT GaKTepHH, MapasHTHPYIO-
mue B Tejie GakTepuii Apyrux Buaos. Cpeau GakTepHii-napasuToOB MHO-
ro 0OJe3HeTBOPHBIX, BEISKIBAIOIHAX pasiduHble 3abojieBaHWA y pacre-
Hﬂﬁ. AHBOTHBIX H YeJlOBeKA.

IInranue rpudos. Jlusg nuranus rpudaM HeoOXOAHMO roToBOe Opra-
HHYeCKOe BellleCTBO, YTO cbiam:xaer BHX ¢ KEBoTHEIMH. Ho mo CHOCOG}'
HNOIJIOMEHHs MHINKH — IyTéM BCAChIBAHHMSA, a He 3araThiBAaHUST — OHH
CXOJHEI C PACTEeHHAMH.

B zaBHCMMOCTH OT IIO‘I']:)QGBOCTH B KOHKPeTHBIX BelllecTBax TOT HJIH
HHOH BHJA rpuboB moceisieTca Ha onpefenéaHoMm cybGerpare. I'pubur me
crocoGHBl yCBAMBATE KPYNHBIE YACTHYKH I[UIH H MOI'YT BCACHIBATH
TOJIBKO JKHJKHe BellecTBa Bceil MOBepXHOCTHIO Teja. IlosTomMy HM
OYeHb BEII'OJHA boabmas IIOmaAbs NOBePXHOCTH MHIeIHA. Ilnmenapn-



R AL e P M G AT R A o LW e
XKW3HEAEATENBHOCTE OPFTAHN3MOB

TeJbHBLIe BellecTsBa, BhlleJse-
MEle TrpHbaMH, BO3AeHCTBYIOT
Ha MaTepHaja cybcrpara U NHom-
BepraioT ero 4YacTHYHOMY Mepe-
BapUBAHUIO BHe I'PDHOHOM KJeT-
KH. Taxoii momynepeBapeHHLIH
MaTepuaJl JIerko BcacklBaeTcH
BCeH IMOBEPXHOCTHLIO MHIIEIHS.

B zaBmcuMocTH oT cmocoba
norpebjieHHs OPraHH4YecKuX Be-
mecTB r'pudel, Kak ¥ GaKTepHH,
MOryT OBITL canpoTpodaMu WM
nmapasHTaMH.

I'pubbi-canpoTpoPel MUTAIT  pyc. 63. [PUGHI-NAPAINTH!

cA OpraHmvYecKHMH BellecTBa-
MM, KOTOphLIe He BXOJAAT B COCTAB JKMBBIX KJETOK, IO3TOMY OHM HUKO-
MYy He NMpHYMHAKT Bpefa. HampoTws, pasjaras opramddeckde Belect-
Ba MOrMOIIMX OPraHM3MOB, OHH, Hapapy ¢ canporpodHbIMH DakTepus-
MM, UTPaloT BAYKHYIO POJIb B KPYroBopore BemecTsB B 6mocgepe. IIpume-
paMH TaKHX rpHOOB ABJAITCA H3BeCTHRIE BAM MYKOpP, NeHHIIHJLI,
JIPOMCOKH M MHOTHe aApyrue (cM. puc. 28, 29).

I'pubei-napaszurel (pue. 63) mocenfAOTcA HA JKUBRIX OPraHM3MAax H
NATAIOTCH 3a MX c4ér, HAHOCA MM Goabinoit Bpej. I'pubbl-napasuThl,
nocejdONAecs HA KYJLTYPHHIX pPacTeHHAX, HAHOCAT OOJBINOH Bpej
CeJILCKOMY XO3SMCTBY, CHMIKAs YPOXKAW M JieJias NPOAYKTHI HelpHroj-
HRIMH B mumy. Ha pacremmsax mapasutupyer okojio 10 Teic. BHJIOB
rpuboB, Ha KHBOTHEIX B udejoBeke — okoJio 300 Bugos. OgHM U3 HUX
mocensOTed HA MOBePXHOCTH, JAPYTrHe — B TeJie CBOEro XOo3AWHA, 4Yac-
TO BBIZbIBAs TsKéjble sabojleBaHUsA.

Yro obuwero B nutaHmuu bonblumHcTea Dakre- 0 Canpotpogbi.
puiA 1 rpubos?

Yem Oaktepum v rpubui-canpotpodbl OTNMYAOTC OF
bakTepuin v rpubos-napasutos? I

B 4eM ocoDeHHOCTL NuTaHua rpubos?

ITouemy OGakTepHH, TPHOEI H KHBOTHEIX OTHOCAT K
pPasHLIM IapcTBaM, XOTS BCe OHH IHTAIOTCS TOTOBHI-
MH OpPraHHYeCKHMH BeliecTBamMu?
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10 lMutaHne Gakrepuit 1 rpubos

Mosn naGoparopmus

)
O6cstenyitTe pacTenmsi, pacTyiqye B paiioHe IIKOJLI, JOMa, Ha
nade. Ecom o6HapyskHTe pacTeHWs, NMopakéHHEIe GoJIeBHeTBOP-
HeIMH GakTepuaMH M rpubamu, To 3apHcyiiTe uau chororpadupyiire
ux. CpaBaHTe yBHAeHHOE ¢ pucyHKOM 64.

ITonbaysack aTiacaMu-olpefeNuTeNaMu ¥ marepuanamun HuaTepHe-
Ta, YKa*KUTe HA3BaHHWA pacTeHHd W GoJie3Hel, X NMOPA3SHBITHX.

Puc. 64. PacteHus, nopaxeéHHbie BonesHetBopHbiMKu Gaktepuamm (a) u rpubamm (6)

Y Jlna mobo3HaTeNBHBIX

JIoburenn-rpuGHMKH HA CBOHMX YYacTKAX YACTO BHIDAIIHBAIOT
rpubel. Bel Toxe MOMKeTe IONBITATHCH BHIPACTHTH I'PUMOLI Ha CBOEM
npHycajedHOM HJIM NPHITKOJBLHOM YYacTKe.

Jlns aroro B Jlecy cJefiyeT OCTOPOMXHO BHIKONATH HeGoJIbIIHe KyCcod-
KA (CO cMAYeYHRId KOpoOOK) IPpUOHMILI onpesieIéHHONO rpuda W mepe-
HecTH eé BMecTe C I'PYHTOM Ha y4yacTok. TIiareibHO 3a/I03KHTH I'PHOHH-
ny B Heraybokue (1,5 cM) SMOYKM, NPHMKPLITL PHIXJION JepHOBON
3eMJIEH MM CJIOEM CYXHX JIHCTHEB H CJErKa VBIAKHHUTE. Ecim moropa
chlpasi, YBIAMKHATL I'PHOHHIY HAA0 TOJLKO NPH Iocajike, ecid Ke
cyxasi, HYy’XHO NepHOAHUYECKH cJierKa cOpHI3rMBAaTh, HO He IIOJIHBATH!

MNcnonb3ys WHTEPHET-UCTOMHUKW, Hay4HO-MONYNAPHLIE XYpPHanbl, KHWATH,
TekcT yqebHuka, noaroToBsTe coobiueHne Ha Temy «BbipaupiBaHue rpubos».
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Bel y>xe 3HaeTe, 4T0 HEKOTOphie asoTGHKCHpYOIHe OaKTepHH MO-
TYT MOCeNAThCA B KOPHAX G0GOBHIX pacTeHHid (cM. pHc. 24).

I1H GakTepuu 06pasyioT coeilMHEHHA a30Ta, KOTOpPhIe HCIOJL3YIOT
pacrenusa. OT pacTendii GaKTepHH MOJYYAIOT YTJIEBOALI H MHHEPATh-
Hele coyu. Takum obGpasom, Me:xay GOGOBEIMH pACTEHHAMH H KJIV-
OeHLKOBLIMH GaKTepHAMH CYIIecTByeT TecHasl CBA3bL, NoJiesHasl Kak
OJHOMY, TAK M JPYroMy OPraHH3My — CHMOHO3.

IIprMepom cumOHO3a TaKKe ABIAAIOTCH JAMAWHAKH (cM. § 15).

CHMOHOTHUECKHE OTHOINeHHA ITHPOKO PAaCHpOCTPAHeHB MeXIy
rpubamMu 1 pacrenusavH. I'puOGHHKH 3HAIOT, YTO HOADEPB3OBHMKH wYalle
BCEI'0 MOYKHO BCTPeTHTH B OepesHske, OGexble rpubnl — BOaMsn OGepés,
COCeH, ejieif ¥ Jy0OB, PLKHKH — B COCHOBBIX M @JIOBBIX Jiecax, IOJO-
CHHOBHKH — B OCHHHHKAX. JTO OOBLACHAETCHA TeM, UTO MeKAy ompeje-
JIEHHBIMH BHIAMM pacTeHHH ¥ rpuboB yCTaHABJIMBAETCH TecHAs CBH3b,
noJie3Hass KaK OHOMY, TAK H JAPYTOMY OPraHM3My, TO €CTh CHMGHO3.

Huta rpuGHHAIL! IUTOTHO OILIETAIOT KOpPeHb PAcTeHHA H Jake Ipo-
HHKAIOT BHYTPhL ero, obpasys rpuboKopeHb, HIM Muropusy (puc. 65).
I'pubHEHEDA DorJjiomaer M3 DOYBHI BOAY H PACTBOPEHHBIE MHHepajIbHEIE
BellecTBa, KOTOphIe NMOCTYNAIT M3 Heé B KOPHH pacreHuit. B cBoio
ouepenb, TPHOHHAIA MOJYyYaeT OPraHAUecKHe BelllecTBA, HeOOXOXHMEIE
eif s nATaHMS ¥ o0pasoBaHMs IUIONOBLIX TeJl, U3 KOpHel pacTeHHii.

Puc. 65. Mukopmza
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§28. FETEPOTPODHOE NUTAHME

Kaxkpoe »KHBOTHOe HY’KAaeTcd B
nunge. OHa sBJseTCs MCTOUHHKOM

1. KakoBbl 0CODEHHOCTH CTPOEHWA IHIEeBEIX BeIecTB W DHEPIruH, KO-
W XKU3HeNeaTensHOCT OAHOKNe- TOphI¢ HCINOJBL3YIOTCH HHBOTHBIM
TOMHBIX XMBOTHBIX? JUIs pocTa, XHU3He[AeATeJLHOCTH H

2. YeM NUTAIOTC OPraHU3MbI? pasmuoskenus. HCuBoTHBIE HHTAIOT-

csl pacTeHHAMH, rpubaMH, APYTIHMH

JMUBOTHEIMH, a TaKKe MEPTBEIMH
opranusmMamMu. ITooToMy OlHHM H3 XapaKTePHEIX NPH3HAKOB YKHBOTHBIX
ABJIAeTCH lIOTpeﬁJ'IBHHe T'OTOBBIX OpPraHHYecKHX BellleCTB H BaKJOYEH-
HOH B HHX SHePrHH — reTeporpodHoe mMATaRHe. JXHBOTHEIE 3aXBATHI-
BaOT U ONOTJIOINAKT OPraHH3MEI IeJHKOM HJIH KyCKaMH. HOI‘JIO]I[éH'HM
NUINA M3MeJbuaeTcesl M paciieiisieTcsi ¢ MOMOIIBLIO 0coOBIX BelecTs Ha
KOMIIOHeHTEI, KOTOpEIe JIE'KO YCBAHBAKTCH KJIeTKAMH JXHBOTHOIO.
I'ereporpodro maraiores u rpubel (em. § 27).

Mpouecc nepepabotky MUK HA3LIBAIOT NULLLEBapeHNeM,

OpHOKNIeTOYHEIe 3KUBOTHEIe (HaupuMep, aMéba) M KHIIeYHOIOJOCT-
Hble (Mefyshl, I'MApLI, AKTHHHH, KOPAJUJIOBBEIE IOJHILI) 3aXBaThIBAIOT
MHIIEeBLle YACTHUKH IeJuKoM. J[obkIua y 9THX KHBOTHEIX IlepeBapuBa-
eTcs BHYTPH OpraHusmMa.

HWuaue mepeBapuBaloT mumy naykd. Ilayk OpokKajieiBaeT IOKDPOB
JKEPTBLI (MYXH, TJIH) H BIOPLICKHBAET B Heé CHIOHY C IHINEBAPHTELHBI-
MH cokamu. Jlo6nMa nepeBapuBaeTcA BHe OprammaMa nayka. Yepes He-
KOTOpOe BpeMH IayK BhICACBIBaAET MHIAKOE CONepPXHMOe XepPTBhI, KaAK Chl-
poe siio. A oT 3KepTBEI OCTAETCA TOJNBLKO TBEPALIA HADYKHBLIH IMOKPOB.

Y GoJBIIMHCTBA JKMBOTHBIX €CTh CllelMaJbHLIe OpPraHsl IHIeBape-
HHs, cnocofHEIe 3arjJaThiBaTh, pasMeNBYATE H NepeBapHBATE NHILY
(poToBasi HOJIOCTH, HHINEBOM, KeJYHNOK M Ap.). Brictpoe m sdipexrun-
HOe IllepeBapHMBaHHe ITMINH XapaKTepHO JJIA IITHIL.

ITo cnocobaM AOOEIBAHHA NHINM >XHBOTHHEIX MOKHO YCJIOBHO pasje-
JIATh Ha PACTHTEJLHOSIHBIX, IUIOTOSMHLIX M BCES/IHLIX.

PacTeHnsa coysKaT MHMEH A GONBIIOH I'PYNNEl PACTHTENIBHOAHBIX
SKMBOTHBIX (pHc. 66, a). OQHH KHBOTHBIE KOPMATCH ArOJAMH, COYHBI-
MH ILTOJAMH H CeMeHaMH pacmimﬁ. ,I[pyrne OHTAIOTCH 3eJIEHEIMH Uac-
TAMH pacTeHMii, oOrphizasd IOYKH, JHUCTHH, MOJOJALIe noberd. 1o MHO-
THe 3BepH, NTHILI, MOJLUTIOCKH, HACeKOMEIe. PHI[ JKHUBOTHBIX HNHTAaeETCH
HO/3eMHBIMH YACTAMH PACTeHHH, IOBpeKjasd KOPHH, JYKOBHILI, KJIYVO-
HA. PACTHTeNLHOSIIHEIMH SBISIOTCA MHOTHe PLIOEI, MOJUTIOCKH, WIeHHC-
TOHOI'He, BOJHBLIC 3BepH, YHOTpeOG/AolIHe B IHILY BOIHLIE PACTeHHA.
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Wmens
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Puc. 66. XnBOTHbIE: @ — pacTUTeNbHOAAHbIE, O — NNOTORAHLIe, B — BCeAfHbLIE

Inorosueie >XMBOTHBIC, WIM XHIHAKH, NHTAIOTCS JPYTAMH SKH-
BOTHEIMHA (puc. 66, 6). Hanpumep, ocHOBHON NWmed XHIHAKA PHICH
cayx;xar sainel. OOLIYHO XMIMHMK BHavase yOHMBaeT CcBOW JoObIuYy
(skepTBY), a 3aTeM moefaer eé. Ho mpesjie o JoJskeH KepTBY MOM-
MaTh. Jlad 5TOro y XMIIHMKA ecTh CHelHANBHEIe NPUCHOCOBIeHHA: OCT-
pBle KOITH, 3y06ul ¥ T. A. OlHAKO W Y JKepTB MCTOPHYECKH BHIpAGATEI-
BAIOTCHA 3alUTHEIe 0cOGEHHOCTH: IIHIEI, NAHIHPH, 3aIlATHAA OKpacka,
SIIOBUTHIE JKeJIe3bl, CIOCOGHOCTH GBICTPO NPATATHCS, 3APLIBATHCH B
PHIXJIEIH TPYHT, CTPOMTE HEJOCTYIHEIE XHITHHKAM YOerKHIIA.

Jlo HejaBHero BpeMeHM CUMTAJIOCH, YTO BCe XMIHUKH — BpefHble
SKMBOTHEIE. DTO Ipe[CcTABJeHHe OMMO0YHO. YHHUTOXKeHHe XHI[HHKOB
YACTO NPHBOJAT K HeKeJaTeJbHLIM IMOCHASACTBHAM M HAHOCHT GoJbInoii
ymepb u npupofe, W dejoBeky. deprsaMm XHIHAKOB OOGLIYHO CTAHO-
BaTCA GOJNIBHBIE M OcJabjieHHbIe HBOTHBIC. YHHUTOMXKeHHe XUITHHKAMU
TAKWX >KHBOTHBIX CHAepP:KHBaeT pacrnpocTpaHenue Gojesneii.

Bce:mnue HHBOTHRIE IIHTAKTCA Kak pac'rmem,noﬁ, TaK H B3HBOT-
HOIf muImel, a TAK)Ke OCTAHKAMH MOTHOIIMX JKUBOTHEIX (puc. 66, 6).
BceeanHbiM siBNfeTcA, HAUpHMep, OYpHIi MexBelk. JTOT MOIYUHii 3Beph
nUTaeTesl NPeMMYIecTBeHHO ATOJAMM, OpexXaMM, 3eJIEHBIMH YacTIMM
pacTeHHii, A TAKXXe HACEKOMLIMH H HMX JHUYMHKAMH, PEIOOH, Iajaibio.
OxoraTea OYpbId MeJBelb ¥ Ha KPYIHLIX JXABOTHRIX — Jiocel, kabGaHOB.
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CrefleHHYI0 IIMIIY KUBOTHLIE IIepeBAPDHBAIOT H YCBAMBAIOT. YCBOeHHAS
YacTh INAIH PACXOAYETCs HA NPHPOCT cOBCTBeHHOM MacChl M JKHBHees -
TeJLHOCTE OPraHW3Ma, HANpPHMep JUIA JALIXaHus, CONPOBOMKIAIOIErocs
BeELIEeJIeHHeM TeIlLlla. HpH ABIXaHHH IIHTaATeJlbHbIe BelllecTBa Baanmo,aeﬁ-
CTBYIOT C KHCJIOPOJIOM W IpeBpamaiorcsd B YIVIEKHCJILIH ras | Boxy. He-
nepepapeHHbIe OCTATKH IHINH YIAJHAKOTCHA H3 OPraHH3MOB MHBOTHBIX.

OTMeTHM, YTO rerepoTpodHOe MHTAHHE NPHCYIe W HEKOTOPHIM
XHIHBIM pacTeHMaAM. MHorse M3 HHUX cHocoOHBI 3aXBaThIBATE MEJKHX
IHBOTHLIX BHJIOM3MeHEHHBIMM JIMCTHAMMA. HawuGosee H3BecTHLI HACEKO-
MOAAHEIE PACTEHHS C JIMCTBAMH-JIOBYIIKAMH, JHCTHAMHU-THIYIKAMH H
JMCTHAMHM-KYBINUHYMKaMK (puc. 67).

JBycTBOpUATEIe JHCTHA-JIOBYIIKH ¢ 3yOIAMH ecTh V PACTeHHS BeHe-
puHa MyxoJioBka (puc. 67, 0). Kak ToJbKO HaceKOMOe NPHKOCHETCH K
YYBCTBHTEJIEHEIM BOJIOCKAM JIHCTA, e€ro CTBOPKH CTPeMHTEeJNLHO 3axXJio-
HBIBAKTCH. 3)1611]:1 o KpasiaM CTBOPOK JIHCTA CMBIKAWOTCH, H BRIXOJ
JkepTBe 3aKkphIT. Yem oTuasHHelf Ghérca AoOBIYA B 3amajiHe, TeM Kpel-
ye CXKHMalTCH CTBOpKHM Jucra. OHM Bcé cMJIbHee IPHJIEralT oOfHA K
APYrol M caaBiaMBaioT Ao0LIYY. BepXHAA NOBepXHOCTH JIHCTA YCesHA
MEJIKMMH KpPacHBIMH >KenéskaMu. OHHM BBUIEJAIOT JKHIAKOCTH C IHINe-
BAPHUTEJNLHLEIMKM BemecTBamu. Hleprea nepesapMBaeTcsi M CIHYIKHT MC-
TOYHHKOM [JONOJIHHTEeJBHOI'O NMHTAHHA 1A nenepunoii MYXOJIOBKH.

Cpel XHIHELIX pacTeHWi MHOIO BOAHLIX. B OoJoTHCTHIX BofoéMax
cpenaeii nogockl Poccum BCTpedvaeTCcd BOJHOe pacTeHHe-XHINHHK —
nyseipuaTka oOnikHOBeHHAas! (puc. 68). ¥ Heé Ha pasMem8HHLIX B Boje

Puc. 67. JIACTBA XMUWHBIX PACTeHUR: NUCT-KyBWKMHUMK (a), nuct-nosylwka (6),
NUCTLA-NUNYYKK (8)
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noberax MHOTo JIOBUYHX My-
3LIPDBKOB ¢ Kjananamu., Kasx-
ALIA TMY3BIPEK HANOJHEH BO3-
JAVXOM. CTeHKH KJalaHa BbI-
AeJIAKOT BelllecTBa, NpHBJIeKa-
oIMHe MeJJKHX BOJHBIX KH-
BOTHBRIX: AaHMI, NHKJIONOB,
uHbysopuii. Kranan ocraéres
JAKPBITBHIM, IIOKa €ro HHKTO
He 3asen. Kaxk ToNBKO XKHBOT-
HOe 3aTpPOHYJIO KJjalaH — OH
orkpeiBaercsa. IIpm aToM ¢ TO-
KOM BOJBI HBOTHO€ 3ACACHI- Puc. 68. XuHoe BoOHOe pacreHue ny3bip-
BaeTcs B JIOBUAMH NYy3BIPEK, a  4aTka obbikHOBeHHasn

BRIXOJ IIJIOTHO 3aKphbiBaeTCcH.

HaayTpu ero He oTKpHITE. Bofia BREIXKHMaeTCA W3 My3LIPLKA, OCTABJIAS
Jums Jo6eray. BEYTpeHHAA NOBEPXHOCTHL NY3LIPEKA BEIIEIAET BemecT-
Ba, nepesapuBammye sxeprsy. Tak, XuEble pacTeHns, IOMAMO IHTA-
TeJLHEIX BellecTB, BeIpabaTEIBaeMEIX B mOpolecce @QoTocHHTe3a,
HCIIOJB3YIOT JAJIS MHUTAHHSA MeJIKHX JKHBOTHBIX.

Y10 Takoe retepoTpoHoe NUTaHWe? 0 lereporpog-
Hoe
KaKuX KMBOTHbLIX Ha3bIBAKOT PaCTUTENLHORAHBIMKU?
Pe nuraHue.

Kakue npucnocobneqns s AoBbiBaHus MWLM uMe- | fluujeBapeHHe.

I0TCA Y XMLIHBIX XWBOTHLIX? KUBOTHBIE:

Ha3oBute M3IBECTHLIX BaM BCEAAHLIX XWBOTHLIX. pacTuTensHosgHble,
nnorosgHeie,

1. Ucnonb3aya WMHTEPHET-MUCTOMHUKK, Hay4HO- BceafgHble.

NonynapHbie XKypHano!, KHAM, 1ekct yqe()umca. x"u”‘h'e pacTeHus.

noarotosbte cooblleHue Ha Temy «Cnocobwl fobbiBa-
HAR NMALLM KMBOTHBIMW»,

2. Vicnonb3ya TeKCT naparpada, AONONHUTeNbHbIE MC-
TOMHMKM MHMOPMaLMK, CPaBHUTE OCODEHHOCTM nose-
JIEHUA XMLLHKMKA W PACTUTENIbHOANHOMO XUBOTHOTO.

3. PaccmoTtpure pucyHku 67, 68, npo4utanTe Tekcr
naparpada W NOAroToBbTE MNaH pacckas’a O XWULUHbIX
pacTeHusx.

G000 U A TloweMy BeesiiHBIE SKMBOTHBIE 0G0Jlee NPHCIIOCODGJEHEBI
K YCIOBMSAM OOMTAHMSA, YeM DACTHTeILHOSAHBIE?
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§29. ABIXAHME PACTEHMA M )XMBOTHbBIX

Bee xuBEIe OpraHH3Mbl JABIIIAT.
= TTonpobyiiTe 3aKpHITH POT, 3aXKAThH
1. Kako# ra3 npu AbiXaHuu norno- HOC M HepecTaTh AblmaTth. Yepes

LWaeTcs, a Kakou Bbiaenserca? HeCKOJBLKO CeKVHJ BEI IIOUYBCTBYeTe
norpefHOCTE I'NMYOOKO BHOXHYTH.
EskecexyHHO KJeTKaMm Joboro K-
BOr0 OpraHmaMa HeoOXOAMM KHCJIO-
poi. Banaca KHCJIopojla B OpralMaMax HeT, HO2TOMY ero nocToAHHOe
HOCTVIUIEHHE HBJISETCA JKH3HeHHO HeobxomummeiM. KHenopoj Bxomur B
cocras Bozjayxa (okoyo 20%), pacrBopsiercsi B Boje, IPOHUKAET B I0Y-
By. Biaropapsa stomMy opraHH3MEI, OOHTaloHe B PA3HEIX cpeiax, MOTYT
HCIIOJIL30BATEL ero JUNS JLIXaHus.

M3 okpyXaiolen cpefibi OpraHnaMbl NOCTOAHHO MOIMOWAIOT KMCIOPOA, a Bblle-
NAT YIMeKUCLIA ras. 3TOT NPOLECC NOCTOAHHOrO obmeHa raszamu (razoobmen)
MeXJly OPraHM3MOM W OKPYXAIolerd Cpefion nony4un HaisaHve AbixaHwe. be3
JbIXAHWA OPraHUIMbl He MOTYT NMTaTLCA, PACTH, PA3MHOXATHCA.

B oprammaMm ¢ numeid mocTynmaloT OeJIKH, SKHPHI, YTJeBOAHI.
B kJeTKax OHH BCTYIAKOT B PEaKIMH ¢ KHCJIOPOAOM M Kak OBl cropawor.
Ilpu aToM ciIosKHEIe MOJEKYJILI OPraHWYecKHX COeMHeHHH pacnajaioTces
JI0 KOHeYHBIX HNPOAYKTOB o0OMeHa — YIJIEKHCJIOro rasa M BOJBLI M BEI-
JlensieTcsl SHeprufA. IJTa SHEPrud HCNOAL3yeTcs OpPraHu3MaMH JUIA MX
JKH3HeNeATeJIbHOCTH: pOoCTa, PA3BHTHA, PASMHOMeHUHA, IBHKeHHA U Jip.

Y pasHBIX OPraHM3MOB JEIXaHHe MPOTeKaeT Mo-pasHOMY.

Jsixanne pacrenmii. Hanboslee HHTEHCHBHO AEIMIAT PACTYIIHE Opra-
HBEl pacTeHHs, o4eHb cjabo — cyxue ceMmeHa. CrenualibHBIX OPraHoB
ALIXAHUA Yy pACTeHHA HeT. Y BHICIIMX DACTeHHH BeAYyIIVIO POJL B ra-
3000MeHe UIpajoT YCTHHIA B KOXKHIE JIMCTHEB M 3eJIéHLIX crebieil U ge-
YeBHUYKH IPOOGKOBOrO CJI0H KOPH
(puc. 69). ¥ KpyUnHLIX pacTeHUH
MeKJY PHIXJIO pacrioJOKeHHEIMHA
KJleTKaMM HMeTCHA BO3AYIIHEIe
MpocTpaHCTBa (MeRKICTHHKH), H3
KOTOPBIX KHCJOpPOJA HDOCTylaeT B
KJIeTKH.

OcHOBHAA YACTL SHepPrHH, obpa-
6 sylonieicss NpH JABIXaHAH, HCIOJb-

ayeTcs pacTeHHeM Ha [IpPOIecchl
Puc. 69. Yctemua (a), yevesmyka (6) JKUBHEeATeNLHOCTH, a HeboJbinas

1.;'!‘.'
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Puc. 70. OpraHbl AbIXaHWA XMUBOTHBIX: _
a — xabpbl pbid; 6 — Tpaxen HaCeKOMLIX, B — NErKWe 3eMHOBOMHLIX

HacTh BbIAeJIAeTCA B BHIe TeILja. Hansenmnx YacTe pacTeHMHA OKpYyxe-
Ha Boamyxom. Tpyanee mpuxoaUTes KOPHAM, TAK KAaK B Io4yBe B 2 pasa
MeHbIIe KHcJopona. IlosroMy B pacTeHHeBOACTBe MCHOJL3YIOT pasjud-
Hble NPHEMBI, yJydlnaonmpe AbiXxanue kopHeil. KyanTuBaTropaMu mousy
PHIXJIAT H YBEJIHUHBAIOT IIPDHTOK BO3AYXa K KOPDHAM.

JipiXanue JKHMBOTHBIX. Y JKHBOTHBIX JLIXaHHMe Takke obecrnedyuBaer
norpedHOCTH BceX TKaHeH M KJeTOK B KHciaopoge. OQHOKJIeTOUHEIE Op-
ragM3MBbl, TPAMHATHBHEIE MHOTOKJIETOUHBIe (IYOKH, KHIIeYHONONOCTHRIR),
pAN YepBeii ABLIMIAT, TMOTJIOMAA KHCJIOPOJ M3 BO3AYXA MJIM BOJALI Beeil mo-
BEPXHOCTBIO Tejla. 3a CUéT NbIXaHHA Yeped KoKy obecneqmBaercs OKOJIO
50% razoobmMeHa y GONBITAHCTBA 3eMHOBOJHBIX.

C YcJioAHeHHeM CTpOeHHA OpraHH3Ma Y pasHbIX IpYI MHBOTHBIX
TMOABJIAIOTCSA CHeNHANLHLIe OPrankl ALXanusa (prac. 70): xabpsl (y 601b-
IIMHCTBA BOAHLIX 0eClO3BOHOYHEIX, pPbIf, JHUUHMHOK 3eMHOBOJIHLIX); Tpa-
XeH (y HACEKOMBIX); JIérkue (y HaseMHBIX MOJUIIOCKOB, 3eMHOBOJHBIX,
NpecMEIKAINAXCA, OTHI H MJIEKOIMHTAIOIIHX).

Kakoi NpoLLecc HasbiBaloT AbixaHuem? @ AbixaHue. 0
XKabpel.

B 48M COCTOMT 3Ha4eHWe AbIXaHWA?

Tpaxen.
Kak MOXHO [l0Ka3aTb, 4TO pacTeHvs Awblwat? Nérkue.
Kakue oprambl AbIXaHWUsA XUBOTHBIX Bbl 3HaeTe? Ycrbuua.

YeyeBHUYKH.

ITouemy Ha cBeTy y pacTeHHH TpPYAHO OOHApPYKHTH
nponecc AbIXanua?
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Mon naGopavopmun

3umoit Imoao JApAOM B NpeCcHBIX moénax HacTO He XBaTraerT

KHCJIOpOJa ¥ I03TOMY IHPOMCXOAAT 3aMOPHI pPHIGEL. YTOGHI
n3be;RaTh 9TOro, JIOAW BO JLAY AEJAIOT MpopyOH HIH 3aKAYWBAIOT
BO3JYX C IOMOIBIO HACOCOB.

MapkyM ¥ Neconapkn B KPynHbiX ropoflax nocetaer MHOro MIOAer, e oHu

0 OTABIX3OT NOJL KPOHaMK fiepesbes. MMovemMy B MeCTax MaccoBOro MnoceleHws
B3pOCNble AepeBbi OKa3biBAOTCA YrHETEHHbIMW, Mano BCXOA0B MOMOAbIX
lepesbes?

) Vo6eMTHCA B TOM, YTO PACTEeHHA JBIIIAT, BAM IOMOTYT HeCJOM-

Hble ONBLITHI.

OnsiT 1. B ABa OAMHAKOBREIX CcOCYyAa HAJILEM BOJAY, B KOTOPOMH pacT-
BOPEHO HeBOJLIIoe KOJHYEeCTBO MUHePAJbHLIX BelecTs, HeoOXoJu-
MEIX pacTeHHI0. B KaKJAEIA cocy/l OOMycTHM KODHSMH B PACTBOP IIPO-
poctky dacosn, 60608 MIKM ropoxa M sakpenum ux. PacTsop B ojHOM
H3 COCYHOB eXxeJJHeBHO GyAeM HACHIINATE BO3AYXOM C NOMOIILIO IIYJIbL-
pepusaTopa. JIpyroit cocyjl IJIOTHO 3aKpoeM KpPBLIIIKOH Tak, 4Tobbl B
Hero He NMPOHWKAJ BO3AYX. PacTeHus Bo BTOPOM cocyjie uepe3 HeKOTO-
poe Bpems morubHyT. Crenaiite BEIBOJ 0 NpHUHHe rubejn pacTeHHIH.

Onwit 2. Ha fiHO GaHKM HaJjeiiTe BOAY M HACBIILTE 10 '/; eé BI-
COTEI MPOPACTAIOIAX CeMSH Topoxa, (acold HJIH NmmeHANEHl. Banky
IJIOTHO 3aKpoilTe KphimKoil. B apyryio GaHky HackllbTe Takoe Ke
KOJIMYecTBO cyxuXx cemsaH. OGe GaHKHM Jlep:KHTe NPH TeMueparype
20—25 °C.

Yepes cyTkH onycraTe B 06e DaHKH ropsamyio Jy4uHky. OObsacHu-
Te, moueMy B GaHKe C CYXHMH ceMeHAMHM JYUMHKaA OyleT HeKOoTOpoe
BpeMsi ropeth, a B GaHKe ¢ NpoOpacTAlOIMMH CeMeHAMH JIYYHHKA
cpasy moracHer. CpejaiiTe BBIBOJ.

Yenoxuure onbIT: MOCTABETE OJHY OAaHKY ¢ HPOPACTAIOIMMH ce-
MEeHAMH B XOJIOAWIBHHK, a APYIyi0 — B TéIUuioe Mecto. Yepez oguH-
JBA JHA BHecHTe B GAHKH ¢ NPOPACTAIOIIMMH CeMeHAMM TJelolHe
ayunHEKH. B kKakoil GaHKe JYYHHKa moracHeT u mouemy? PacreHuHs
Aslmar Gojlee MHTEHCHBHO B TémioM mecrte. Ho riaBHBEIM ycioBHeMm
JILIXAHWA ABJISeTCA HANAYHE KHCIOpPOLa B BO3JAYXe.
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WUcnonb3yn Texkcr y4ebHuKa, AONONHWTENbHLIE WCTONHUKM MHGpOPMaUMK,
0 nogroToBkTE COOﬁU.{EHME 0 TOM, KaKk 4enoBexk WCNonbL3yetr 3HaHWA O AObl-
XaHUW pacTeHu B CBOEM [eATENbHOCTH.

IIpu BRIpaIMBAHWK KYJIBTYPHBIX pacTeHHH HeoOXoAHMO 3a60THTH-
¢ 0 TOM, 4ToOBl GBLUIO JocTaTouHo Bozayvxa. (Benommmre, kKakme
NPHEMEI 1A STOT0 HCIOJL3YIOT.)

OcofGeHHO CTPAIAIOT OT HeXBATKH BO3JyXa pacTeHus Ha sabosovyeH-
HBEIX IO4YBaxX, IIO3TOMY CHJLHO YBJI&}REEEEHE 3eMIIH OCyImiawT, B pe-
3yJpraTe yiaydinaercs cHaGikeHHWe KOpPHeH BO3JIYXOM.

Yrobul COXpAaHHATE CeMeHA B 3ePHOXPaAHWJIHINAX (dJaeBarTopax), Heob-
XOAMMO 3aKJajblBaTh HA XpaHeHWe cyxue cemeHa. Ilomemenue ciempyer
NPOBETPHBATH, YTOOEI K CeMEHAM IOCTOSHHO TOCTYIAJ CBEXKHI BO3AYX.
HO?I‘OM)" B 3epHOXpaHHJIHINAX, HNOMHMO B‘CTGCTBGHHOﬂ BEHTHJAIIHH
yepe3 OKHA H J(Beph, NPOBOJAT BEeHTHJIHPOBAHHE ¢ MOMOIILIO JIEKTPO-
NpuGOPoB, YTO MO3BOJIAET COXPAHWTHL 3€PHO B TeUeHMe psja JieT.

JIBIXaHMIO JHMCTHEB NPensiTCTBYeT CJIOM NBUIM, KOTOPLIA oceflaerT Ha
HUX H3 Bo3ayxa. Teépable mMenpuaiilie YACTHIE 3aKPHIBAIOT YCTHH-
a ¥ MelnaiT MOCTYIUVICHHIO BO3AyXa BHYTpPb Jucra. [losromy kom-
HATHBEIE DACTeHHA CJeAyeT NepHOAHUYECKH OUHMINATEH OT IBLIH.

Orpunaresbaoe BO3eicTBHe HAa PacTeHHs OKA3hIBAlOT M BpeJHLIe
NpHMecH B BO3JyXe — pe3yJabTaT BHODPOCOB NPOMEINLIEHHBIX IIpef-
npusaTHii. Bor moueMy npu osejieHeHMH I'OPOJIOB M HACeJ8HHBIX IyHK-
TOB BBRICA’KHBAIOT PACTeHHsA, VCTOWUYHBEIE K BpPeJHHIM BeIecTBAM H
3anblUIéHHOCTH Bo3ayxa (puc. 71). Takumu cpoiicrBamu objagaioTr
TONOMNG, JIANA, JKEATAA aKamMsa, AYyD H HeKOTOpHe JIpyrue pacTeHHs.

Puc. 71. O3eneHeHne
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§ 30. NEPEABWXEHME BELECTB Y PACTEHMA

B KaxXAOM JKHMBOM opraEmame o0s-
3aTe/ILHO MPOMCXOJMT IepejiBHike-

4. M3 Kakux BeliecTB COCTOAT Opra- HHe (HJIH TpPaclmopT) pPa3WYHEIX Be-
HU3MBI? mecTB (MHTATENBLHBIX, KHCIOPOA,
2. Kakve gelliectea nepefsuraiorca IPOAYKTOB pacnaza u Ap.). ¥ pacre-
no pacTUTenLHOMY opraHuamy? HHA ecTh TpaHCIIOPTHAH (]IpOBOJI.H‘

man) cucrema. OHa coegMHsAeT pas-
JUYHBIE YACTH pacTeHMs M obecrme-
UHBaeT MepeHoc BeIecTB OT OJHAX dYacTel K JAPYTIUM.

Y HuU3mMX pacTeHHii — BojopocJieif — HeT TKaHeill W BelllecTBa Ie-
PeABHTAIOTCA M3 OAHONW KJeTKH B JPYIyio. ¥ BEICHIAX pacTeHWii Boja,
MHHepalbHBEIE H OpPraHHYeCcKHe BelllecTBa NepeJBHIaKwTCHd II0 NMpoBOaA-
muM Teauam (puc. 72).

CuroBmaHasn

Yetemua Vi TPyOKa

KopHesuie BONocku

Cocyn

Puc. 72. Cxema NepeisuxeHns MUHepansHblx (KpacHble crpenku)
W OpraHuYecknx (CMHUe CTPenKK) BEWeCTB Mo pacteHuio
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HsBecTHO, 4TO KOpHH cHAGKAIOT pacTeHHe BOAOK M MHHepPaIbHBIMH
BellleCTBAMH. A JIACTHH, B CBOIO OUepefb, 00eCIeUHBAIOT KOPDHH Opra-
HUYeCKHMHM BelllecTBaMH, KOTOphle 00pasyiorcs B mpoiecce (pOTOCHHTe-
sa. Kak ’Kke IpOHMCXOAWT mepeABHKeHHe BemiecTB?

Bosa M MuHepaJibHBIe BellleCTBa Ilepe/BUTrAlOTCH IO cocyllaM, KOTO-
phle HAUYMHAKIOTCA B KOpHe, TAHYTCA 4depe3 crebesb B JIMCT M JAOXONAT
no kaxmoit ero kjerku. Cocyaesl — inuHHBIE TPYOKH, NpelcTaBJIAIO-
mue coboi MEPTBEIe KJETKH, NONepevHble Meperopojiki MesKAYy KOTo-
PHIMH DACTBOPHJIHCE.

Oprasuyeckue BemjecTsa o6pasylorcs B JHMCTHAX M Iepe/iBUraloTcs
B JIpyT'He OpPraHkl — KOPHH, I[BeTKH, IJIOJEI IO CHTOBHIHEIM TPyOKaM.
CuroBMIHble TPYOKM — JKHMBBIE BHITAHYTHIC KJETKH, NOlepedyHkbie Ie-
PeropojKy KOTOPHEIX NPOHHM3aHE MeJbuaimAaMu nopaMmu. CHTOBHIHEIE
TPYOKH pacIio/IoMeHbl B KOpe — ¢ BHYTPeHHeH CTODOHEL.

MepensuxeHue (TPaHCNOPT) BELLUECTB Y PacTeHWA NPOUCXOAMT C MOMOLLLIO MPo-
BOAALLGHA cuCTeMbl. OT KOPHA BOAA M MUHEPaNbHbie BELIeCTBA NepefBuraloTca
MO COCYAaM, @ K KOPHIO OPraHMYeckue BEUeCTBa — Mo CUTOBMAHLIM TPYOKaM,

He Bce oprammueckue BelecTsa, ofpasyemble B Iponecce (POTOCHH-
Te3a, MCIOJL3YIOTCHA A SKH3HeHAeATeNLHOCTH pacTeHus. YacTh opra-
HHYeCKHX BelllecTB OTKJIaJbIBaAeTCA B 3aiac. b4 IIIIeHHUI kLI, OBCa H PHH
OpranfYecKHe BellecTBa OTKJIAJLIBAIOTCSA B CeMeHAX, Y MODKOBH, CBEK-
JIBl H pejHca — B KOpPHeILmOZAaxX, Yy JaHALINIA H IObIpeA — B KOPHeBH-
max. B ceMeHax opramMueckmue BellecTBa CJIYKAT JUIS IMTAHHS pas-
BHBaAKOIMeErocHd 3apojkbillla, a HAKOIJIEHHEIe B BeTBAX, KOpPHeBHIOIAX,
JIYKOBHIAX MCHONL3YIOTCS JUIsi 00pasoBaHMs HOBLIX OPraHoB.

Kakoe 3HadeHue WMeeT nepeliBUXeHue BellecTs Mposoaswme o

B HM3HeNeATensHOCTU pacTUTenbHoro OpraHH.!Ma? TKaHH.

CpaBHUTe NyTM MEpeNBUXeHMR NO pacteHnio mume- | COCYAbL

pankHbIX W OPraHUHecKUX BeLlecTs. CutToBMAHbIE
TPYOKY.

Kakoe 3Ha4yeHue MMeeT OTNOXEeHWe OpraHuyeckux Be-
Wwecre B 3anac?

1. Ucnonkbaya pucyHok 72, coctasbTe pacckas o w
nepefBuKeHn BELeCTB Y pacTeHWi.

2. Ncnonk3ys A0NOAHUTENsHBIE UCTOMHUKK MH(OPMa-
LMK, 0OBLACHUTE, KaKyIo Pofib B NepeiBuXeHn BeliecTs
Y PacieHuid UrpaloT KOpHEeBLIe BOMOCKK M YCTbULA,

W Kax moskHO cnacTH ziepeBo ¢ IOBpPeXAEHHON Kopoi?
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Mos naGoparopmun

‘q Ongpir 1. Cpesanm nober JUNB ¥ NOMECTHJIN €ro B BOAY, HOJ-
KpalleHHYIO YepHHJIaMu (puc. 73, a). Yepes uernipe AHA cieina-
JIA nonepevyHbli cpea crebid. Ha cpese xopomo ObLIM BHAHEI OKpa-
meHHBIe BOJOKHA — J[PEBeCHHA, B KOTOPOW HAXOJAATCA COCYJHI.
CnenaiiTe BBIBOA O IepeiBUKEHHH BOABLI ¢ PACTBODEHHBIMH B Heil
MHHEPAJLHEIMA BeIeCTBAMH I10 PACTeHHIO.

Ecau B nojikpameHsyio BoJy HOMECTHTh BeTOUKY KOMHATHOI'O pac-
TeHHsa Oalk3aMHHA, TO MOYKHO YBHAETH, Kak BoJila TOAHHAMAETCH IO
crebmo B JHCTRA, OKpaIHBasg MX JKHIKH (puc. 73, 6).

OpesecuHa

Puc. 73. MNepensuxeHue Bewects no nobery pacreHus

OnpiT 2. BoIpeskbTe KOJBIO ¢ BepXHEro
cJIosi KOpHI JipeBecHoi BeTkH. [locTraBn-
Te BeTKY B Boay. Yepes HeKoTOpoe BpeMs Haj
BEIpe3oM ofpasyercs HAIUILIB. 9T0 CKOIJIeHHe
OpPraHMYeCKHX BeIecTs, KOTOphle He MOTIyT
nepeMecTHTHCA BHH3 Uepes cpesaHHoe KOJBIo
Kophel. M3 HamielBa pasBHBAIOTCH NPHAATOU-
Hele KopHM (puc. 74).

O uéM cBHAeTeNLCTBYET NAHHEIH ONEBIT?
CpenaifTe BBIBOJ.

Puc. 74. Obpa3osaHue
HannbiBa Ha Betke nowie
KONLLEBOW BhIPE3KU KOpLI
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Mpo4uTanTe TEKCT. BuINKIUMTE HEe3IHAKOMLIE ANA BaC NOHATHUA M HanauTe UX
onpegeneHun B CNoBapax Mnv WHtepHerte. Kakumu cBoWcTBamu obnapaer
Bepézopbid cok? Moarotossbie cooblueHre o nonb3e Bepesosoro coka. Npes-
noxwure npasuna cbopa Gepesosoro coka.

BecHo#f, KaK TOJIBKO HAYMHAET TAATH CHer, Gepésnl IPOCHINAIOTCH
paHbIe JPYTHX JepeBheB M HAYMHAIOT THATH IO CTBOJIY CBOM COK.
Bepéaopelif cok — HACTOAIME KJaje3b MHKpO3JIeMEHTOB, BUTAMHHOB,
caxapoB, OpPraHMYecKWX KHCJIOT, apoMaTHYeCKHX M AVOHILHBIX Be-
mectB. Kasanock 6bl, 1 Ha BKYC He 3aMBICJIOBAT, YacTO M He CJaJKHH
copceM. Ho ocrashTe ero Ha mapy AHell B TéILUIOM NOMeIEHHH — W 3a-
OpomuT, 3amyTHTCH Oepé3oBEIi cok. BuaHO, He mpocTas 5TO BOAHUKA...

Bepésopeiit cok obiaajaer cnocobHOCTHI0O HOpPMAaNM30BaTHL paboTy
sxenyaka. IlomeseH oH ¥ Ans JeueHHs 3aGoneBaHus Jérknx. Magasaa
6epésoBhIi COK yHOTPeOJSIA KaKk KOCMeTHYeCKOe CPeJicTBO. ¥ MBIBAACH
GepEézOoBEIM COKOM, CBOAAT NUTMeHTHEIe NATHA H yrpH. OueHb moies-
HO MBITh 0epé30BBIM COKOM rojioBy. OH CTHMYJHMPYeT pOCT BOJOC,
VKpeIUifeT HX KOPHH, JejlaeT I'VCTRIMH H IIYIIHCTRIMH, CHEMAaeT H3JIHIII-
HIOI0 JXHMPHOCTH. MeHIMHCKHe HCCIeOBAHMA IOKA3aJH, uTO Gepéso-
BEI COK MOMOraeT OPraHW3My CIPABHTHCA C BeCceHHeH cabocThio, aBH-
TAMMHO30M, PACCeAHHOCTBIO, VCTANOCTBIO M Aenpeccueit. Ilporusono-
KasaH Oepé3oBEIH COK TeM, Y KOro ajuiepruf Ha NBUIBNY Oepésnl.

Tounsli mepHoOA BEIeJIeHHA 6epé30BOro COKAa YCTAHOBHTH TPYAHO,
9TO 3aBHCHT OT NOTOAHBIX VeoBuii. OHaKo, KaKk NpaBHJO, COK HA4YHM-
HaeT Ge)xaTh, KOrJa TaeT cHer ¥ Habyxalor nmouku. COop coka mpekpa-
IaloT, KOrjla pacrnyckaloresl JIHCThI.

Cobupare «GepésoBrie cA&3bI» HYKHO TOJBKO B UHCTHIX Jiecax, IIO-
TOMY 4TO JiepeBo crnocofHO BIHMTHEIBATL BPE/AHLIE BellecTBA M BLIXJOI-
Hble rassl. Beibupalor Gepésy ¢ AuaMeTpoM cTBoJjia He MeHee 20 cMm H
Xopoiio passuroii kKpoHoii. Ha paccrosamm 20—30 cm or semiun B
CTBOJIe JiepeBa AKKYPATHO TIPOJIeJILIBAIOT MaJleHbKoe OTBepcTHe. Bask-
HO B3HATb, UTO COK HIET MexJy KOpOH M [peBeCHHOM, 10dTOMY INIy6O-
KYI0 JBIPKY JAeJlaTh COBCeM He HY)KHO. B cjenamHOe OTBepcTHe MM
HoJ HUM NPHKPEIISIOT JIOTOK u3 GepecThl, 10 KoTopoMmy Oyner cre-
Kare cok. esnobor posken GuITHL HAUpaBjeH B OYTHUIKY, OAHKY HIH
naker. He GepuTe ¢ ofHOro gepeBa MHOrO cOKa, HHAUe OHO morubGHer!

ITocne Toro kak cobepére cok, He 3afyabTe IMOMOYL JIepeBY BBHI3JO-
POBeThE: TYI'0 3aKpOHTe OTBepPCTHe CYXOii HErHHJIOH BeTKOH, BOCKOM
nin npobkoii. Torsia cok 3amoJHHT BCé NMPOCTPAHCTBO JIYHKH B Gyner
JAaxeine MPOAOJIKATE MOCTYIATE K BeTBAM. A JiepeBo GLICTPO 3aTAHeT
paHky HOBO# JpepecuHoli. XpaHuTh Gepé3oBBl COK MOMHO B XO0JIO-
AHILHAKe YyTh Gojee 2 CYTOK.
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§ 31. NEPEABWMXEHME BELUECTB Y XXMBOTHbIX

YV OAHOKIETOUHHEIX >KHBOTHEIX, HAa-
npuMep y amédnl oOBIKHOBEHHOM,
1. Kakve rpynnel BBOENAT B HH()Y30pPHA-TY(PeaLKH, IIepeHoCY Be-
LApPCTBE XMBOTHBLIX? mecTs  crocobeTByeT INOCTOSIHHOE
2. Kak no OpraHuaMy XWBOTHOrO ABBICHEE IETORAa3MLL,
NEPeHOCATCH NUTaTeNbHbIe BelLe- KneTkn MHOrOKJIETOUHBLIX CHBOT-
CTBa U KMUIopoa? HEIX MOJYYalT Bce HeoOXOoAHMEIe
JUIS JKM3HHM BelllecTBa M3 OMLIBalO-

el ¥X TKaHeBOW *KHJIKOCTH. ¥ Uep-
Beil, HACEKOMBIX H JAPYrHX Gecno3BOHOYHBIX JKHBOTHBIX 9Ta JXHAKOCTH
NHPKYJIAPYeT N0 BceMy TeJy W HaswBaercs remoaumdoii. Caman
coBepIleHHAA CHCTeMa IlepeHOoca BeIecTB — KpOBeHOCHAas.

Y NO3BOHOYHBLIX JXHBOTHBIX OT TKAHEBOH MXHIKOCTH OT/ejfercs
KpoBb. OHa ABHXKeTCA IO KPOBEHOCHBIM COCY/aM H CJIYXKHT IOCpeJHH-
KOM MeXJIy TKaHeBOH JKHMIKOCTRIO M BHemHeil cpejoit. Kposes menpe-
PBIBHO HOPHHOCHT Ka)XJ0H XHBOH KJeTKe KHCJIOpPOJ W IHTaTe/lbHEIe
BelecTBa, a YHOCHT ofpasywinuecs B KJeTKax YrieKucaulid ras,
HBJHIIKHA BOJIbI, HeHYXKHEIE NMPOAYKTHI oOMeHa BeIecTs.

CocraB kpoBH HeojHOpogeH (puc. 75). HMuakasa uacth KpoBH —
naasma. OHA COCTOMT M3 BOJLI, PACTBOPEHHEIX B Heil cojeill W mHTa-
TeJbHBIX BellecTB. B mjasMe HaxoisATcA He cBA3aHHBIE JPYT ¢ APYIOM
KJIeTKH — @opMeHHble dae-
MEeHMbl KpO6U: JIeHKOIUTHI,
OPHUTPOIHATEl M TPOMOOIHTEL.

Jdpumpoyumul yIacTBYIOT B
npornecce JLIXaHUS, KPacHBIA
nBeT MM npHaaér ocoboe Be-
mecTBOo — remoryiobuu. On
criocofeH JIerKo TMPHCOeHHATE
H orAaBarb KHcaopon. Jleixo
yumut — GecIBeTHEIe KJETKH,
HanoMuHawiHe améo6. Onm
e - BEIOJHAIOT 3aIlUTHYIO (PYHK-

Mnasma — : U0, 3axXBaThiBad M YHHUTO-

NeikounTs!

HRCB0 v e, JKasl NMPOHHKINHX B OPraHusM
. G6axrepuii u BupycoB. Tpombo-
SpUTPOLMTE! yumut obecneynBaloT CBEPTHI-

TpomBounTel  BaeMOCTH KPOBH IIPH IIOBpeXK-
Puc. 75. MNna3sma 1 (QOPMEHHble NeMeHThl  JIGHHH KPOBEHOCHBIX COCY/IOB
KpoBK H KPOBOTeUeHHAX.
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Y KHMBOTHEIX Tremonumda u
KPOBb IIePEHOCST NHTATeJbHLIE Be-
mecTBA W KHCJOPOJA, a TaKke yja-
JAIOT U3 OpPraHuaMa NPOAVKTHI 006-
meHa. J[BHsKeHHe TreMOJMAMODE |
KPOBH II0 cocyfaMm obecneunBaer
clenUaJLHLIA opran — cepaue. Ono
paGoraer kKak Hacoc.

Y nosxpesoro 4epssi (PyHKIAH
cepanma BRINDOJHAKNT  HECKOJBKO
TOJICTHIX KOJBLIEBBIX COCY/OB, pac-
MOJOKeHHBIX B IlepefHeil JacTH Te-
sa. Y HAcCeKOMBIX CHHHHON cocyj
pasjiesién Ha kamepsl. OH coobmiaer-
cd ¢ IOJOCTBIO Tejla 4Yepe3 oTBepc-
THA ¢ KJANAHAMH, KOTOpKIe IPOITyc-

MNpasoe
npeacepave

Neeoe
npeacepave

Nesbiit
Kenyaouex

MNpasin
Kenyao4ex

Puc. 76. CTpoeHue Cepaua Mnexko-
NATaLWero

KaloT KPOBbL TOJLKO B OJHOM HAalpapjeHu# (BIepéj) M 3aKpLIBAIOTCH

OpH 00paTHOM JABHIKeHHH KPOBH.

PriGbl HMelOT cepjiiie, COCTOMINEe M3 JABYX MbIIEYHBIX Kamep. OHH
00 OYepeJH COKPAIaloTcs M ¢ CHJIOH NPOroHAIT KpoBL K jkabpam.

IItTune u 3BepH HMeloT GoJiee CIIOMKHOE cepiie, COCTOsAlee U3 ue-
THIPEX KaMep — ABYX Hpejcepiuii M ABYX kenypoukos (puc. 76).

Ilmpxkymupyiomas 0o KPOBeHOCHOH cHCTeMeé KPOBb YV HMO3BOHOUYHEIX
SKMBOTHBIX BRINOJHSIET clejyolue QYyHKIHHA: TPAHCIOPTHYIO (lepeHoc
rasoB, IMHATATEJLHBEIX BellecTB M INPOAYKTOB oOMeHa), peryJaTOpHYIO
(nomuep:xanue TeMIieparyphkl Teja), 3alllHTHYIO (CBEPTHIBAEMOCTL KpO-
BH, YHHYTOKeHHe 00JIe3HeTBOPHLIX MHKPOOPraHM3MOB).

W3 Yero coCTOMT KpoBb?
Kakue (yHKUMK BLINONHART KPOBL?

KUBOTHBIX?

(YHKUMN KPOBU»,

MCMonb3ays MHTEPHET-UCTOMHUKW, Hay4HO-NOo-
NyNApHbIe XypHaNbl, KHAMM, TeKCT y4ebuuka,
nogroroesTe CDO&NEH“E Ha Temy «CoCcTag wn

Q| fure @

Cepaue.

KakoBo 3HatieHe Cepiilla B TPaHCropre BeWeCTs ¥ | KpopeHocHbIe

cocyasi.

Yem pasimyaercs TPaHCIOPT BEIECTB Y pacTeHwil u
sKHBOTHHIX? OTBeT IpejicTaBbTe B BHIE TaOJHIHI.




118 N A AL E A P W G 0 R e LW e e

§ 32. BBIJIENEHME ¥ PACTEHMMA M )XXMBOTHbDIX

OpraEH3sMEl B IpoIecce >KH3HeHes-
TeJLHOCTH 00pasyloT KOHeYHLIe Mpo-
9. Kak pacTeHWa YAansioT HEeHyX- JMVKTEI 00MeHA, KOTOphIe BBIIEIAIOT-

Hble BellecTsa? ¢ B OKpyXKalon(yio cpeny. Ocpobos-
2. Kak ynanfiotcs HeHyXHble npo- JleHHe OT HUX HABEIBAIOT BBIIEJIEHH-
OYKTbl  KU3HENeATeNbHOCTH Y eM. ¥ pacTeHuMii ¥ IpuGOB, B OTJIHYHE
KMBOTHBIX? OT JKHBOTHBIX, HeT CHemHANLHOH

BREIEJIMTEILHOM cucTeMel. [IpoaykThl
ofMeHa ¥ HAX MOTYT HAKAIJIMBATECA B KJIeTKaX W opramax. Hampumep,
IJIOIOBLIE TeJla CTAPBIX NUIANOYHLIX IPpHOOB cofepIKaT SMOBUTEIE Bele-
CTBA, MOSTOMY HMX HeJbL3H yuorpebaaTs B IHILY.

Y pacrenmii mIpoAYKTH oOMeHa BellleCTB HAKAIJIHBAIOTCA B BaKyo-
JSX KJeTOK, B CHeNHAJBHBIX XPaHHJIHMINAX, HalpUMep B CMOJISIHRIX
xomgax y xmﬁnmx. MJeYHBIX XogaxX y oJyBaHYHKA H MOJIOYAHA. VY mMHO-
roJIeTHUX pacTeHdil OHM HaKallIMBalTCes B Kope, MHOrJla B JipeBecHHe.
VYiaanesue NpoAyKTOB >KH3He[AEATEJIEHOCTH Y PACTEHHH NPOMCXOMIHT He-
pe3 KOPHM H ONaBIIMe JIMCThA. YCTAHOBJIEHO, UYTO K OCEHH B KJeTkax
JIHCTHEB HAKAILTHBAKOTCA BpeAHBIe IJIS pacTeHHs BellecTBa, KOTOpPEIe
VAAJIAIOTCH M3 pacTeHHA BMecTe ¢ ONAJaIUMH JIMCTBAMH.

Yepes yeTeHIA ¥ YeUeBHYKH KOPEI, HANpuMep Gepessl, M3 pacTeHus
yaajideTcs yrieKuciblii ras (cm. puc. 69).

Brilesienre caxapoB ¥ pacTeHHMil ocyIlecTBIseTcs ClelMalbHBIME 06-
PA30BAHHAMH — HeKmapHukamu. ¥ GOJBITHHCTBA PACTEHHH OHH HAXO-
JATCH B IBeTKAX, a ¥ HeKOTOPhIX — Ha credisax u jmcrbax. Hexrap o6-
JajgaeT 6a.l<1wepn::mmm\m CBOHCTBAMH H JanHImaeT 3aBA3bL IBeTKa OT
MHKpoopragnamoB. K ToMy ke HekTap HApAAY ¢ OKpamleHHLIM BeHYH-
KOM H apoMaTOM IIBeTKOB fABJfAeTCH BAXKHEIM HpHCHOcOOJeHHMeM A
NPHBJIEYeHHH HACEKOMBIX, OCYINECTBJIAIINNX IepeKpécTHOe OIbLIeHHe.

Yepes crnenuanbHbIe JKeJe3hl pacTeHdit B aTrMmocdepy BHIIEIAIOTCS
JleTyuHe BelllecTBa, B TOM uucije spupHEle mMacia. K apupoMacimuHbiM
pacTeHHsM OTHOCATCS TeJIAPrOHWSA, MATA, MeJHcca, sBKamanT. MHOrHe
H3 HHX HCHOJIB3YIOTCHA B JIeKADCTBEHHBIX IeJdAX, a TakMe [JiAd apomMma-
TH3ANAHA NPOAYKTOB, M3TOTOBIeHWs] NMapQIOMepHOH MPOAYKIIAH.

Onapmmue JHCTHA pacTeHHH COAEpPXKAT HeOpraHWUYeCcKHe W OpraHH-
YecKHe BellecTBa M IpejcTaBigior coboif odenbh nenHoe yjpoGpenue.
IToaromy cafloBOJAEI 3aKJAALIBAIOT JIACTHLA B KOMIOCTHEIe KyuH. Biaro-
Japsa onaBIIUM JIMCTBAM IOoYBa B Jiecy exXerojHo oﬁommaems nepe-
rEoeM. Bor moueMy HX He HaJO kKeub. BnojHe moHATHO, UTO cb6op omae-
MIHUX JHUCTHEB M BooOlle yjajleHHe JIeCHOH HOJCTHJIKH B Jiecy OTpHIla-
TeJLHO CKASKIBAIOTCHA HA JKH3HH JIePeBLeB.
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B ropomax, rge mouBa M BO3JYX 3arpAsHeHbl BREIXJIONHBEIMH rasaM#
aBrToMobmieii, BeIGpoCAMM NPOMBIIUIEHHBIX NPeANPHATHH, B JHCTBAX
HAKAIUIMBAIOTCA SIOBATHIe BemlecTBa. ITooToMy WX HeNL3A MCHOTB30-
BaTh JJIf IPHIOTOBJEHHA KOMIIOCTa, a IIOYBY CJe[yeT peryJispHo
yAoOpATE.

¥ pacreHMil BpeJlHbIe NPOAYKTHI JKH3HeleATeJbHOCTH YAANAITCH BO
Bpems JHcronmaga. JImcroman obwldeH y jiepeBheB W Kycrapaukos. Ma-
pefKa BeTpeuaeTcd Y TpaB, HaIpHMep Y KpamMBhI, HejoTporu. Macco-
BBII JIMCTONAM, MPUBOAAINMIA K MMOJHON moTepe JUCTHEB, NTPOHCXOMUT ¥
pacTeHMH YMepeHHOro mosica ¢ HACTYIJIeHHeM 3MMEI, & Y pacTeHHH
cyOGTPONTMKOB H TPONHMKOB B 3aCyNUIMBLINA MepHOJ.

Y ApeBecHBIX pPACTeHHH YMepeHHBIX HIHPOT MOATOTOBKA K JIHCTOIA-
Yy HaYMHAETCHA 3aJ0JIro 10 HacTyIUleHHs moposon. Ilepen smcronajgom
JIACTHS MEHSIOT CBOIO OKPAacKy ¢ 3eJéHOH Ha KENTYIo, OpaHKeByio,
KpacHyio B ap. (puc. 77).

Puc. 77. PasHooDpasme OKpacky NUCTLEB Nepef NIUCTONaLoM
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OrpennrensHbIR
CNOW

Puc. 78. DopMUpoBaHMe OTAENUTENLHOTO CIOA Nepef, NUCTONaaoM

9TO CBA3AHO C TéM, 4YTO K OCeHH IpPOHCXOJHT crapeme JIHCTEEB.
B BUX HakalIMBaWOTCH NPOAYKTH 0OMeHA BeIecTB, paspyllaeTcs 3esé-
HEIH IMHTMeHT — XJjopoduul. Bonee cToiikHe NHIrMeHTH! (KpacHEIe, >KEJ-
ThIe M J[p.) COXPAHSIOTCH ¥ NPHIAIOT JHCTBEAM OCEHHIOK OKPACKY.

CHUrHAJIOM K HACTYIUIEHHIO JIHCTONALA CIYKHT COKpAalleHHe JIHHBI
CBETOBOI'O [HHA. YCTAHOBJEHO, 4TO JepeBbdA BOJH3H YJIHYHBIX (poHapei
COXPaHAIT JMCTHEA AOJLINEG, YeM pacTyI(He BIaJIH OT HHX.

OIIaJJ.ER}IE JIHMCTEEB CBHA3AHO C HOABJIeHHEeM Y OCHOBAHMA JHCTa OT-
JEJUTEeNLHOTO CJIOS W3 JIeTKO pasheJlHHAINAXes KJIeTok (pue. 78).
Ilosromy paske npum HeOOJBLINOM BeTpe JMcTha onagaiwT. Ilpomosxku-
TeJLHOCTh JIACTONAMIA ¥ PasJHYHLIX pacTeHWi HeojuHakoBasi. Bepésa
cOpackIBaeT JHCTHA OKOJIO ABYX MecHleB, JHNa M Ay0 — B TeueHHe
JABYX Hepesb. JlepeBns, pacTymue B OJHHOYKY HIH HeOOJBINHMH IpyI-
mam, rae OHH INOABEp)KEHEl BeTpYy, TepHAloT JHCThA paHbIIe, UeM pac-
Tymme B Jecy. Jincronajaeie jJlepeBbs B JlecaX YMEpPeHHBIX IIHPOT CTO-
AT 0e3 JHCTLEB A0 BOCBMH-JIEBATH MecHIeB B I'OAY, BO BJIAXKHEIX TPOIIH-
HeCKHX JecaxX — HHOI'/la BCel'0 HeCKOJIBKO Jl,H.ei. JIHCTO[I&II, HIpaeT BaX-
HYI pPOJIb B 3KH3HH Jleca —— OIIABOIHE JIMCTHA IepPeravBalT H CIy:KaT
XopomuMm yrobpeHHeM, IpPefoXpaHAOT KOPHHM OT BhIMep3aHHH.

Ho me Bce pacrenmsa cOpackiBaioT JHcThA. Hekoropule coXpaHsiorT WX
BCIO 3HMY. DTO BeUHO3eJIHbIe KyCTApHHYKH: ODYCHMKa, Bepeck, KJIIOKBA.
Menk#e, MIOTHBIE JIACTBS 9THX pacTeHuii, ciabo Mcnapsionme Boay, COX-
passAtorca moj cHeroMm. C 3eNéHBIMH JMCTBAMH 3HMYyeT GOJBLINHHCTBO
XBOMHBLIX JlepeBbeB W Kycrapaukop. Hekorophle Tpaskl, HAIpHMeD 3eMJIs-
HHKA, KJeBep, YHCTOTeJ, TOXKe YXONAT IOJ CHer 3eJIEHBIMH.

Y KHBOTHBIX B Ipolecce ofMeHa BelecTB Takike obpasyiores mpo-
AVETHE H3HeAeATeJbHOCTH. HOBTOMY Kaxjoe XHBOTHOe CTpeMHTCHA
COXPaHATL HYKHBIe BelllecTBA M YIAJATH BelllecTBa, KOTOpble eMy He
HYJRH'H, a4 HHOTJA H OIACHLI JIJIS Hero.

usorHble mo-pasHoMmy u3baBiATCH OT HPOAYKTOB obmena. Ha-
npuMep, amMéba oT HIITHINKOB BOJALI M3baBiseTcs ¢ MOMOIILIO COKPATH-
TeJbHON Bakyosu (puc. 79), Koropasi, HepHOAHUYECKHM COKpAaIasich,
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CokpartutensHas
BaKyons

Puc. 79. Buipeneqve y ameds Puc. 80. MNOYKA MNEKONMUTAIOLMX

BRITAJIKMBaET HApPYKY HaXoNAIIYIOCH B Hel »XHMAKOCTL. Beeil nosepx-
HOCTBIO TeJIa YAAJAIOTCHA HeHY:KHBIe BelllecTBa Y I'MAp, Meays.

¥ GoMBIMMHCTBA MHOTOKJIETOUHBIX JXHBOTHBIX QYHKIHIO BhIjleIeHHA
BBIIOJHAIOT clelHalbHble opranel. Tak, y M0MIeBOro 4epBs ecrb Ka-
HaJbOE — HedpHAHH (OT rped. He@poc — IMOUKa). ¥ HACEKOMBIX
GYyHKIHIO BhIJICJEHHA BBINOJHAIOT TpyGYaThie BLIPOCTHI KHINEYHHKA.
Y peIO MpOAYKTEI oOMeHA YAAJIAIOTCA uepes >KaOpel M IMOYKH, KOTOpPHIe
SABJISIOTCH OCHOBHEIM OPraHOM BBhUIeJICHHSI ¥ NO3BOHOYHBIX 3KHBOTHBIX
(puc. 80). ¥V nTHn ¥ MJIEKONMATAIONAX B Npolecce yAalleHAA HeHYK-
HBEIX BellleCTB YYACTBYIOT TaKiKe JérKHe, KHINeUYHHK, [IOTOBbIE JKeJle3bl.

Fae y pacTeHWiA HaKannNMBalOTCA NPOAYKTHl 0D- BbigeneHune.
MeHa Bellects? TMoyku.

KaK NpoMCXOAMT BhIAENeHue BPeaHbIX BELLeCTs y pac- Jucronap.
TeHWA?

Kakue NpoaykKThl obmeHa BewecTs BLIAENAIOTCA K3
OpraHmMima NO3BOHOMHBIX XUBOTHBIX “Yepe3 nerkue,
KULLIEYHWUK, MOTOBLIE Xeneswl?

1. Buinuiumte M3 Tekcra naparpata HOBbie Mo-
HATWA, HalauTe MX OonpeaeneHns B MHTepHeT-
MCTOMHUKAX, IHLMKNONeAUYECKUX CNoBapax.

2. Ucnonb3ys MHTEPHET-MCTOMHUKKM, Hay4HO-MONYAPHYIO
nuTepatypy, noarotogkTe cooblieHMe Ha Temy «3Haue-
HWe MPOLECCOB BbIIENeHWA Y KMUBbIX OPraHUIMOB».

Yem pasnmuaercs BhJleJIeHHe BemIeCcTB ¥ PacTeHWil
skuBoTHBIX? CocraBbTe CpaBHHTeNbHYIO TabiHIy.
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BbIBOAbl K IJIABE 3

O6MeH BelecTB — OCHOBHOE CBOMCTBO BceX OpraHmMsMoB. OpraEmsMel
HelpephlBHO OOMEHHMBAIOTCH C OKpYIKalollell cpejloil BellecTBaMy
1 sHeprueir. C mpekpamenmeM o0OMeHAa BellecTB NpeKpamiaercs H
JKHU3HD.

ITuranne — HeoOXogmmMoe yeaoBHe oOMeHa BemiecTs. Ilo emocoby nm-
TAHHA BCeé OPraHH3MEI JeJAT Ha JBe IPYNIBI: aBTOTPO(EI H reTepoTpo-
(dul. ABTOoTpo(bHEIE OpPraHMsMbl o0pasyloT oOpraHMvYeckHe BellecTBa M3
HeOpraHHYeCcKHX C HCOOJL30BAHHEM 3SHEpPrHH COJIEII,& HIH 3SHeprHH,
ocpoboxcjalomeics B Xoje XHMHYecKHX peakumii. ereporpodubie
OpPraHM3MEI ITHTAKOTCH IOTOBEIMH OpPraHHYeCKHMH BellleCTBAMH.

Heixague — nponecc MOCTOSHHOro obOMeHa rasamMu (rasoobmemn)
MeyKAy OPraHM3MOM M OKpYJKalomei cpejoii. B peayasraTe ALIXaHAA
ocBoboxkiaeTcs SHePrus, 3akJIOUEHHAs B OpraHMYecKMX BelecTBax
KJIeTOK. JTa SHeprusi MCHOoJb3yeTcs HA MPOIecChl KH3HeAeATeIbLHOC-
TH OpraHHMaMa: nuTasde, pocT, pasBHTHe, PasMHOMeHHe, IepelBHXKe-
HHe BemjecTs.

TpaHcHOpPT BemlecTE B OpPraHA3Me obDeclieUHBAET CBA3L MEXKAY Bce-
MM OpraHaMH OPraHM3MAa M ¢ OKpyskalomiei cpemoit. Tpancnopraas
cucTeMa pacTeHHH Ipe[cTABJEHA COCYJAMH H CHTOBHAHEIMH TpyOKa-
MH. Y KHBOTHBIX OCHOBHBIMH MePeHOCYNKAMH ITATATENBLHBIX BeIecTB
H KHCJIOpOo/ia ABJAITCA I'eMoJauM(pa ¥ KpPOBb.

Brienenne — ocBoGosjeHHe OPraHH3Ma OT BpPeIHBLIX IPOAYKTOB
JKASHeAeATeALHOCTH. Y pacTeHHH OHH YAaNSiOTCH ¢ ONABIIAMH
JIMCTHEAMM. ¥ JKHBOTHBIX BhlJleJIeHHe OCYHIeCTBJAeTCH 'epe3 HoBepx-
HOCTE TeJla, CHCTeMY BRIJICJUTENLHEIX TpyOouek, xabphel, NMOYKH,
JIErKHe, KHIIeYHHUK, KOXKY.



PazmHo)XXenmue,
POCT M pa3BUuTHE
OpraHMsmMoB

PazmHoXXeHHe — o6azarenbHoe
CBONCTBO NIOGOro XXuHBoro opra-
HMzma. OHo o6GecneynBaer Boc-
npouMzBefieHue ce6e NOAOGHLIX
M CNoco6GCTRYeT YBeNMUYeHMIO
yucna ocobei. Bnaropapsa
PA3MHOXEHHIO HA CMEeHYy no-
rMGLUMM OpPraHuMzmam nosaeng-
orca HoBble. [Mo3ToMy XH3HBL
6MonorMyecKkoro BUaa npoaon-
MKAerca COTHM M ThICAYM ner.

Bbl Y3HAETE

— 0 OMONOrMYecKoM 3Have-
HUW Pa3MHOXEHUS;

— O pasHbiX cnocobax pas-
MHOXEHUS! OpraHM3MoR;

— 00 0COBEHHOCTSX pocTa U
pazBUTUA PacTeHuii n Xu-
BOTHbIX;

— O Mpuémax BelpallmveaHusa
pacTeHuil 1 yxoaa 3a HAMMK,

Bbl HAYYMTECHL

— NPOBOAUTL HabnoAeHUs
3a pOCTOM W pa3BUTUEM
PacTeHUA N XUBOTHBIX;

— CTaBuThL OMoNorMyeckue
IKCMEepUMeHTL! No Npopatum-
BaHUIO CeMAH, W3YYeHUIo
BAMAHUA aKTOPOB cpeabl Ha
POCT U pasBuTUe pacTeHuin u
OOLSICHSITL UX pesynbTaThl;
— pa3aMHOXaTkb PacTeHus.
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§ 33 PASMHOXXEHME OPrAHM3MOB,
- * Ero sHAYMEHME

- TE ! PasmuosxkenHe — 5TO BOCHPOM3Bejie-
1. Kak Pa3MHOXaIOTCA pageHH“? Hue cebe HOIEOGEHX OpraEH3MoOB,
Ba;kHoe c¢BoicTrBo kHMBoro. Pamo
HJIH IO3HO OPraHW3Mbl IOrubaioT:
OJIHH OT CTApOCTH, Jpyrue or Gojes-
Heil, TPeTbH CTAHOBATCH >KEPTBAMH
xumEUKoB. OgHAKO €O CMepThIo
KaXXJIOro OPranM3Ma >KH3HE BHJOB Ha 3eMile He mpekpamaerca. Biaro-
Japd pasMHOMKEHHI0 Ha CMeHY NOrufaiompM M YMHpPAKIIUM ocobam
NMPHXOJAAT HOBLIe MOKOJIEHHA OPranu3MOB.

Ilpn pasMHOMeHHH NIPOHMCXOAMT YyBejlMdYeHHe uucia ocobei, op-
FAHMSMBl paccesisioTcsl Ha HOBhle MecTa. PasMHOMeHHe CBS3aHO C poC-
TOM — YyBeJHUYeHHeM MAacChkl H pasMepoB H pPa3BHTHeM — BHYTpPeHHH-
MH ¥ BHEIIHHMH HM3MEHEHHSMH, KOTOpPBIe NPOMCXOAAT OT MOMEHTA
obpas3oBaHHA [0 CMEepPTH OPraHHU3Ma.

Pasznnuaior Gecniosioe ¥ nosopoe pasmuoskenue. HambGosiee apesnwnit
H IpoCTOi cmoco® pasMHOXKeHHS — Gecmonkwrii. OH ocymiecTBIAeTCHA je-
JIeHHWeM, CcIlOpaM¥ M BereTaTHMBHLIMHM opraHamu. B Gecnmosiom pasmuo-
KeHHH YJYacTByeT Bcero ojuH oprammuaM. IIpm srom cnocobe pasMuoke-
HHUA coxpaHdgercd HaubGoJbllee CXOACTBO IIOTOMCTBA € POMMTEJISAMH.

B mososoM pasMHOMKEHWH YUYACTBYIOT MY3KCKas W KeHcKasi ocobm,
OPOMCXOMAUT OIJIOAOTBOPeHHe — CJMAHHEe MYMKCKOH H 3KeHCKOH moJio-
BEIX KJeTOK. [loaToMy NpH NOJOBOM PASMHOMEHHHM KA /LI Opranusm
HacjeayeT cBoiicTBa 000HX pOJHUTesIeH.

Pasmuoxkenne pacreHudit. ¥ pacTeHMil IMHPOKO pacnpocTpaHeHO Be-
TeTATHBHOEe pasMHokeHHe. OHO IPOHMCXONHUT 34 CUET OTAeJeHHS Bere-

2. Y10 Bbl 3HaeTe O Pa3MHOXEHUW
KUBOTHBIX?

L
£

Puc. 81. BereraTMBHO® PA3IMHOXEHWE UBETKOBLIX pacTeHui
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TATHBHBIX OPraHOB HJIM MX YacTeil OT MATePHHCKOIO OpraHMsMa W pas-
BHTHS U3 HHX HOBEIX, JOouepHHMX pacteHwil (puc. 81). IIpm BereraTus-
HOM pa3MHOMKeHHHM HoBad ocofb oOpasyeTcd H3 9YacTH Tejla MaTepHH-
CKOT'0 OpranM3Ma, ModTOMY OHa HacJie/[yeT Bce ero NMpH3HAKH.

¥ nBeTKOBBIX pacTeHHH BereTaTHBHOe pa3MHOMKeHHe B IIPHpOJe Ipo-
HCXOJIT ¢ MOMOILIO BCeX OPraHnoB, HA KOTOPHIX o0pasylorTcd IOYKH —
6yaymue mobern. BereraTHBHOe pasMHOMKeHHe II03BOJSET paCTeHHAM
O6nicTpee paccelAThHCS W 3aHAMATH HOBBIe TLIOIAH.

Muorue copHble pacTeHHd, HAIpHMep OJyBaHUYMK, IEIpe#, ocoT,
pasMHOMKalOTCA BereraTBHo. C HHMH odeHb TpyAHO Goporbes. Beigep-
HYB OAYBAHUYMK H3 IIOYBHI, BBl HABEDHAKA OCTABHTe B Hell uacTb KOp-
HeBMINA, M3 KOTOpOro BhipacTeT HOBoe pacrenwe. Hexkorophnie JecHbie
TpaBhl PasMHOMKAIOTCH ¢ IIOMOIILIO AJHHHEIX KODHEBHIN, TAK Kak ce-
MeHHOe pasMHOKeHHe Y HHMX 3aTpPyJHeHO H3-3a OTCYTCTBHSA OIIbLIHTe-
Jeii, HeflocTaTKa cBeta ® Ap. K TakHM pacTeHHAM OTHOCHTCH JIaH/BIII.

YuacTkaMH HUTeil, oT/leJleHHeM YacTH TeJla B MecTe IpHKpeIlLTeHHu:A
K TPYHTY MOTYT pPasMHOKATHCSA BOJOPOCHH. ¥ MXOB M NANOPOTHHKOB
MOI'YT paspacTaThCi M OTHEJATHCH JPYT OT Jpyra MoJojble mnoberu.

Hexorophlie pacTeHHsA: BOJAOPOCIH, MXH, MAMOPOTHHKH — pasMHO-
SKalTCA ¢ moMombio cnop. O6srvHO cnop obpasyerca mHOro. OHH O4YeHb
MeJIKHe M JEérkue, IM0odTOMY pasHocsATCA BeTpoMm Ha GoJbImnue pac-
croaHAA. 3 orpoMHOro KoJH4YeCTBa CIOpP JIHINL HeMHOTHe IONajaioT B
GuaronpusATHRIC YCJIOBHSA M IpopacTaioT, AaBasi Hayajlo HOBOMY opra-
HHU3MY. SHAUHTeJbHAA e HMX uvacTk norubaer. Ilosromy obpasoBanme
pacTeHMAMH WM rpudaMu GOJBINOrO KOJWYecTBa CHOp sBJfeTcs IpH-
crnocoblieHdeM K BRIKHBAHHIO M COXPaHeHHIO BH/A.

Yro Takoe pasMHOXeHWue? 0 PasMmHoxXe- 0
HHe.

Kakoebl ocobeHHocTH Becnonoro pasmMHoXeHuA?

becnonoe
nWE'MY MHOMMEe pPacTeHWs PasMHOXalTCA npevMyiLe- paJMHD)KEH”B.
creeHHo BecnonbiM cnocobom? BereratuBHoOe

!
1. PaccmoTpute pucyHok 81 W cocTaBbTe nnau 0 | pasMHoXeHHue.
pacckasa o BerertaTMBHOM Pa3MHOXEHWW uBert-
KOBbIX pacTeHui. Monbepute npuMmepst.
2. Unonb3ys MHTePHeT-UCTOMHUKK, Hay4HO-Monynsap-
HBI® XYPHanb!, KHUM, Tekcr yusebHuKa, noarotosbie co-
obuieHre Ha TeMy «PasMHOXEHWE C MOMOLLLIO Crop».

IlouemMy MHOrHe KYJILTYPHEIE DACTEHHS PASMHOMKAIOT
BereTaTUBHO?
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E BereratMBHOe pa3MHOXEHWe NPUMEHSIOT NpU O03eneHeHW ropoaoe,
B CeNbCKOM XO3MCTBE. HanpuMmep, KpbKOBHUK, CMOPOAUHY, (PNOK-
Chl, MaprapuTki pa3MHOXaloT flefleHneM KycTa; 3eMISHUKY — ycamu, Kap-
Tohens — KNyoHAMA,
Yacto Ans pasMHOXEeHUA WCMONb3YIoT YepeHkn — vacTb crebns, nucra,
KOpH#l, KOTOpble pa3BuMBaloTcd B HOBbIM nober. CrebnesbiMu yepeHkamm
Pa3MHOXAIOT CMOPOAMHY, TPAflecKaHUMIO, NeNnaproHuio; KOpPHeBbIMK Ye-
peHKaMu — LUMIMOBHWUK, ManuHy; NIMCTOBLIMU YepeHkaMu — BeroHmio.

q Brr moskere PasSMHOMHTE YepeHKaAMH KOMHATHEIe PACTeHHA CI)H'
Kyc, Kojeyc u ap. ILia 9Toro HapesxbTe YepeHKH ¢ 3—4 JIHCTb-
aMu. JIBa HIXKHMX JHcTa cpekbre (o0bAcHWTe 3adem). YepeHKH mo-
cajuTe B AIHK C IIO'{BOﬁ. HORpHTOﬁ YM&JKH@HHLI.M necKoM, HAKJIOH-
HO mox yriom 45°. HakpoiiTe YepeHKH CTeKJAHHONH OGaHKOi, YTOORI
YMeHLIIHTE HCHIAPpeHHe BOMLI. ‘{epea ABe-TPH HeJleJIH Ha HHKHeil uac-
TH YepeHKOB, IOCAXKeHHBLIX B NouBy, ofpasyiorcs KopHH. Mosojsie
pacTeHHdA nepecajguTe B N'OPIIKH H yxamrmaﬁre 38 HHMH.

B nocinenHee BpeMs IIHPOKOe NPHMeHeHHMe B HAPOJAHOM Xo03diicTBe
HOJIYYHJI emé OfMH cnocol BereTaTHBHOI'O PASMHOMCEHHS — M3 OJHOMN
KJIeTKH WIH KYyCOUKA TKAHH. JTO TAK HASHIBAEMEIN Memod Kyivmypol
mranei (puc. 82). O NosBoJserT 3a CPABHUTENLHO KOPOTKOe Bpems
Ha HeGoNbBMMX ILIOIMANAX, AaxKe B NpoOHpKe, NONYYATH MHOTOUHCIEH-
HOe IOTOMCTBO ONpPeeéHHOr0 pacTeHusd.

C nomomsio MeTo[la KYJALTYPEI TKaHel yajoch HANAAHTE MPOMBITI-
JIeHHOe IPOM3BOACTBO TAKOI'O PEAKOro M NEeHHOro JIeKAPCTBeHHOI'o
PACTeHHS, KaK >XeHbINeHb. ECIH B eCTeCTBeHHBIX YCJOBHAX TOJNBKO K
50 rogam Macca KOpHA JKeHbINeHHd cocTaBjiseT okojo 50 r, To B HeC-
KYCCTBEHHBIX YCJIOBHAX 9TY MAacCy MOJIyYaloT NPHMEpPHO 3a MIecTh-CeMb
Henelsb.

Becniosioe pasMHOMKeHHe XapakTepHO M Juist skuBOTHBIX. Ilpm srom
NOTOMCTBO IPOM3BOAMT OfHA pOAHMTeNkcKasa ocobk. Ilpocreiimasa dop-
Ma Gecrnosoro pasMHOMKeHHS JKMBOTHBIX — Jejgende. OHo cBolcTBeH-
HO OAHOKJIETOUHBIM H HEKOTOPHIM MHOT'OKJIETOUHBIM 3KHBOTHEIM.
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Puc. 82. MeTo KynbTypbi TKaHe#

BecnoasiM croco6oM pasMHOXMKeHHA NPeCHOBOJHON THMAPHI ABJIAET-
ca nouxkopanwe. Ilpu GaaronpMATHLIX YCJIOBHSAX Ha Tejie IMAPL 06-
pasyioTcd HOYKH, KOTOPEIe pacTyT H Uepe3 HeKOTOpOe BpeMsA oOThAe-
JAOTCA OT MATEPHHCKOrO OpraHMsMa, NpeBpamasich B MOJOALIX I'MAp
(puc. 83).

Puc. 83. becnonoe pasmHOXeHue
NPECHOBOAHON TMPbLI NOYKOBaHWEM
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§ 34. NONOBOE PA3SMHOXEHME

)I.TI.FI MHOTHX OprasUsmMoB, B TOM

UHCJie KHBOTHRIX H pacremrii. Xa-

1. KakoBo 3HavyeHWe pa3MHOXe- PAKTEPHO NMOJIOBOE PaAZSMHONKeHHEe.
HUA? IIpr mosoBOM pasMHOMKEHHH KaK-
Jaa ocobh obpasyercs OT JIBYX pojH-

2. Kakue QyHKUMK BLINONHART Kne-

TOMHOE SApo? TeJBCKHX ((opM — KeHCKOH H

my:xckoil. IlonoBoe pasmMHOXKeHHe

TMPOHCXOMHAT MYTEM CIHHAHHA IOJO-
BBIX KJIETOK — MYXXCKHX M sXeHCKHX (puc. 84). Mymmckue KiIeTKH o0ObIv-
HO MeJIKHe, MOABHXKHEIe. OHM He COJ@pXKAT 3amaca NHTATENLHBIX Be-
mecTB. HleHCcKHe NOJIOBEIe KJIETKH — #iillekaeTkH. OHM KpyliHee MY-
CKHX, He HMeIOT JKI'YTHKOB M GOraThl MATATEJLHEIMH BeI[eCTBAMH.

IIpomecc cAMAHUA MYKCKOH M KeHCKOH MOJIOBRIX KJIeTOK H ofpa-
30BAHUS BHIOTHI — [epPBOH KJIETKH HOBOrO OpPraHMsMa — Ha3LIBalOT
omynogoreopennem. Biarosapa onJofloTBOPeHUIO JOUepPHHI OprasusM
noJiyqaeT NpU3HAKH MaTePHHCKOr'O H OTIOBCKOI'O OPraHH3MOB.

Y IBeTKOBEIX pACTeHHIl MOJOBBEIE KJETKH 00pasyloTcid B I[BETKe:
MY3KCKHe — B ThIUMHKAaX, a JKeHCKHe — B necrukax (pumc. 85). Bmyr-
P¥ NLUIBHAKA THUMHKH CO3PeBAlOT NBEUILIEBRIe 3épHa (nmbUIbma). Ha
KOHUYMKe IecTHKa MMeeTcH JIMIKOe PhUIblle, VJIaBJIMBAIONIEe NBLILIY.

B mectuke pacrnosiaraeTcs 3aBfA3h, COJAEPIKAMAA OJWH HJIH HECKOJb-
KO ceMAzavaTKoB. B NBLIBLIEBEIX 36pHAX CO3PeBAOT MYMKCKHE IO0JIOBhIe
KJeTKH, 4 BHYTPH CeMA3aYaTKa — JKeHCKas IOJIOBas KJeTKA.

Yrobul B nBeTKe 3aBAsajicAa IJIof M obpasoBajiuchk ceMeHa, JOJMKHO
NPOH3OUTH ONBLICHHEe, TO ecTh NLUILIA JOJMKHA [MONACTHL Ha PhUIbLIe
mectuka (pue. 86). Ecim neliena H3 THRIUMHKH HONAJaeT HAa pPHLUILIE
TOI'0 e CAMOr'o IBeTKa, NPOMCXOMHUT camoonsirenue. EcaH NbUbLIa
NepeHOCHTCA BEeTPOM MM KHBOTHEIMH, HANPHMeD NOTHIAMH KOJIHOpH,
NPOMCXOMUT nepexpécmuoe onvlienue.

Tlocne Toro Kak NBUILIEBOE 3€pPHO IMONAJO HA PHUILIE MECTHKA, OHO
npopacraer, obpasyd NbUIBIEBYK TpyOKyY, KoTOopas vepes CTONOHK

MmecTHKa JOCTHraeT cemAsavaTka.
ITo neutbLEeBOil TpyGke B cemsazava-
TOK TPOHHKAIOT MYKCKHe TOJOBHIe
KJIeTKH, ¥ IIPOMCXOIUT OIUIOLOTBOpe-
HHe — CJHSHMe JBYX IIOJIOBRIX
6 KJIEeTOK — MYXKCKOH H KeHCKOMH.
B pesyiaeTare omnogorsopeHus ob-
Puc. 84. Xenckan (a) v Myxckan (6)  paayerca ofHAa KJIeTKa, e€ HA3BIBAIOT
NOMoBbLIe KNeTku BHTOTON. 3aTeM 3HMrOTa JIeJHTCSA HA
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JiBe KJeTKH, IOTOM Ha 4YeThipe, BOCEMb
u T. A. PassBuBaeTcsi MHOIOKJIETOUHBIH
s3apoabiin cemenu. Kpome szapojsima,
3pejyioe ceMfl COJEPIKHT 3aNacaIylo
TKaHbL (SHAOCIEPM) M CeMEeHHVIO KOXKYpY.

CemeHa HAXORATCS BHYTPH ILIOJOB —
CyXHMX B couHbiX. Ecau B 3aBA3H necTH-
Ka OJIHH CeMsA3a4aToOK, TO pasBHBaeTCs
OfHO ceM#A, 4 ecJIM MHOro, To obpasyer-
¢Sl MHOT'O CeMsiH.

Takum o6pazoM, Ha MATEPHHCKOM
pacrennu ofpasyiorcs cemena. ITo mepe Fvc. 85 Cipoenme uperxa
co3peBaHHMsA OHH omajaioT c¢ Hero. Ilpm
6JIArONPHATHLIX YCJOBHAX CeMeHAa IIPOPACTAlOT M U3 HUX Pa3BHBAOTCH
HOBEIe pacTenHsfA. [[oJNOBEIM IyTéM pasMHONKAIOTCA He TOJLKO pacre-
HUS, HO U GOJBLINMHCTBO JKHBOTHBIX, H YeJIOBEK.

Thi4MHKa

MNecrtuk

Puc. 86. OnbineHue: setpoM (a), xvBoTHEIMK (6), camoonsineHve (g8)

KaKoBo BUONOrMYEckoe 3HaueHue NonoBoro o ‘ Monosoe 0

PA3MHOXEHMA OpPraHu3IMoB? Pa3MHOXeHH
Yem Becnonoe paMHOXeHWe oTMvaeTca or nono- | SALEKIeTKa.
BOro? 3::"30”"99'

Kak npoucxoaut nonopoe paMHoXeHue y LUBETKOBbIX = 3prora
pacredmn?

BV S [loueMy OpH IOJIOBOM PasMHOMKEHHH MOTOMCTBO OKa-
3EIBAETCA PasHOOGPA3HBIM?
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E lMocne oniofoTBOPeHUs B 3aBA3b NECTUKA MHTEHCMBHO MOCTYNAIOT

= nuTatenbHble BellecTBa. M3 3aBa3u obpasyerca MAof, a M3 cems-
3auatka — Cemsl, B KOTOpPOM HaxoawuTcs 3apofpil. ObbiuHO cemaH obpa-
3yetcsi MHoro. HanpumMep, ofiHo pacteHue nebenpl obpasyer okono 100 Tbic.,
HeneHbl — oKoflo 500 ThIC., TONONA — OKONO 27 MIH CeMSH.

Y, Pacemorpure pucyHok 87 M BLICKAXKHTE INPEANOJOKEHUs] O
pacrnpocTpaHeHHH ILIOAOB M CeMAH B IpHpoJe.

Puc. 87. PacnpocTpaHeHue CemaH

MNpounTtante TekcT y4ebHuka. Kakon yuwiepb 300poBbi0 HenoBeka HaHOCAT
BpefiHbie NMPUBLMKKM? Hamaute ACNONHMTENbHYID MHGOPMaumio B WHTep-

Hete,

IMoroeopuM 0 BpeAHEIX NPHBHIYKAX, KOTOpDHE BIMAIT HA PA3BHTHE
3apojiblllla 4YeJOBeKa M B IeJIOM Ha 3J0poBbe. JTO KypeHHe, ynorpeb-
JIeHHe AJKOTOJSA H JAPYTAX HAPDKOTHYECKHX BemecTB (OT Tped. HapKo-
muKxoc — NPHBOAAILINI B olelleHeHHe, OAYPMAHUBAIOIIMIA).

IIpn KypeHHH OpPraHH3M OTpaBifeTcd HAKOTHHOM. HWKOTHH OTHO-
CHTCH K YHCAY CHIbHeHMHMX sA0B. B cHUrapeTHOM [biMe COHEPMHUTCH
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oxoso 800 pasnHUHEIX BpeJHEIX BemecTB. ITosToMy KYPHILIAKA PH-
UHHAIOT BpeJl He TOJBKO cebe, HO B OKpy>kalomuM. Bauxasa rtabaunsii
JbIM, OPHCYTCTBYIOIME IPH KYPeHHH JIOAH OTPaBJIAIOT CBOH opra-
HH3M, KaK H KYPHJBNIHKH. B JErKHX KypAIIHX JI0fel HaKalJIHBalOT-
¢Sl YacTHIb! caxu u jérra. Ilosromy MX JIErKHe CBOMM Ips3HO-4Ep-
HBIM [BETOM pe3K0 OTJHYAKTCA OT PO30BBIX JIErKHX HEKYPHANIHX.
Y KYpHIBIIHKOB YXYAIIAeTCs NaMsATh, BHEMAHWE, CHHIKAETCH CONPO-
TABAsieMocTh K Gomesnam. Kypamme sabosieBaloT pakoM JIETKHX B
10—30 pa3s uame HeKypAIIUX.

Hurxomun onaceH JUisi pasBHBAIOMErocs 3apojbima. 3apoAbIl Io-
JiyuaeT HHKOTHH BMecCTe C JPDYI'HMH BellleCTBAMH H3 OpraHHsMa Mare-
pH. YCTAHOBJIEHO, YTO Ka)jasd BEIKYPeHHAA CHrapera yMeHBIIaeT
cHabxxeHHe 3apojbila KHcjgopopoM Ha 10%. Emé He coapeBmas ne-
YeHb IJIOfAa He MOXKeT CHPABHTHLCH ¢ NOCTYIAIONHMH B OPraHM3M sjlo-
BHTBIMH BelleCTBAMH, H OHH HAKAIJIMBAKTCHA B €ro TKaHAX.

YpespuvalftHo onacHbLIM JUIS PA3BHBAIOIErocs 3apojibila SBJISeTCS
ynorpebjieHHe MATEPRI0 AJK02045. YCTAHOBJIEHO, YTO OH HAKAILIMBA-
ercsi B KpoBH IUiofia. OcoGeHHO IJIOX0 BIHSET AJKOrojb HA HEePBHYIO
cucreMy Oyaymero pe6énka. 1o oOBLACHASTCS TeM, YTO KJIETKH IoJIOB-
HOr0 ¥ CHHMHHOI'O MO3ra OYeHb YYBCTBHTEJLHEI K ajkorojiwo. Bor mo-
yeMy OpH yOoTpebJeHHH AJKOroJA POAHTENAMH HOBOPOXKAESHHLIE
YacTo OKasblBalOTCH ¢ jAedeKTaMy YMCTBeHHOrO pPasBHTHA. Y HHX
HApVIIeHBl TICHXWYeCKHe IMpOMecchl: NaMATh, BHHMAaHHEe, MEIILJIeHHE.
Henapom ¢ jpaBHMX BpeMEH AJIKOroJbh HAZHLIBAJIM <«IOXHTHTEJIEM pac-
cyakas. [Hocrosmuoe ynorpebiende ajKkorojs BhISHIBAeT PasBHTHe He-
HajeunMoii GosesHH — ankoroimmsma. OCHOBHEIMH UYepPTAMH B Xapak-
Tepe aJKOIOJMKa cTaHoBATCA IpydocTh, 0e33KaJoCTHOCTh, Y8pCTBOCTD,
SrOMCTHUYHOCTEH, GE30TBeTCTBeHHOCTE.

CuabHOE BOZJeHCTBHe OKa3hLIBAIOT HA IUJIOJ MOCTYNAloIiHe B ero
KpOBE Hapromuueckue eeujecmea. IlpacrpacTie K HADKOTHYECKHM Be-
ImecTBaM — THKENI0e ICHXHUYeckoe zabojileBaHHe, CONPOBOMKAAIOIeecH
HapyImeHHeM paboThl BceX OPraHOB W NPHBOAMAINEE B HTOre K CMEpPTH.
Emé nme popupiimecsi JeTH HADKOMAHOB CTAHOBATCH 3ABHCUMBIMH OT
HAPKOTHKOB, MOCKOJBKY OHH IOCTYNAIOT B KpoBb IUofa. Takwe feTH
IJIOXO pasBUBalOTCA (PH3MYECKH, NpeApacHooKeHbl K pasJHYHBIM
saboJieBaHMAM, HYy:KIaOTCS B ocoboM HaOGMIOJleHHH Bpadeii.

YoorpebieHHe HADKOTHKOB H AJIKOroJifA, KAK H KypeHHe, e CTAB-
JiieT OrpOMHYI0 ONACHOCTHL JUIA 3[0poBbsi yesoBeka. [loka y Bac He
NOABHIHCE STH BpeJHLIE NPHBEMUKH, 3aJyMaiiTech, UTO BAaIla 3XKH3HL,
3/I0POBLE, YCIeXH 3aBHCAT TOJLKO OT Bac.
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§35 POCT U PA3SBUTUE — CBOMCTBA XXMBbIX
° OPrAHM3MOB

BCTIOMHMT!

. B ornMuMe oT HeXKHBBLIX Tes, opra-
1. Y10 TaKoe poct? HUZMEI B TeUeHHe >KH3HH PACTYT H
passuBalorTes. Mul mabioaeMm, Kak
M3 TOYeK BEIpacTaoT moberwd, pas-
BEéPTHIBAKOTCH M PacTyT JHCThAH,
MOABJIAIOTCA TBETKH, KOTOpPHEIE €O
BpeMeHeM IpeBpalaioTcsd B IJIOMLI.
YacTo yauBiasgeMcs, Kak ORICTPO pacTyT meHKH, kKotaTa. [ITeHnsr mpes-
palapTca BO B3POCJILIX ITHIL, & JHUYHHKH H KYKOJKH — B HACEKOMBIX.

2. Kakme npu3Hakn ceuaerens-
CTBYIOT O pOCTe OpraHu3MoB?

PassuTve opraHuima or onnopoteopeHun (0Opa3oBaHMA 3UroTbl) A0 eCTecTBeH-
HOW CMEepTM Ha3blBaldT MHAMBUOYANBHBIM pa3sBUTHUEM.

Poer — »9T0 yBesqW4eRHe Macckl W pasMepoB opranusma. Pacrenms
pacTyT Bcio :kH3HB. O BoapacTe JlepeBa MBI MOJKeM Y3HATH, IOJACYHTAB
YHes0 rofryHbIX Koser (puc. 88). OnpemesnThs BO3pacT PHIGE MOMKHO
no uYemrye, B KOTOPOH KasKIBIA rox obpasyeTcsi HOBHIH CJIOH.

Jlisl KMBOTHBIX XapakKTepHAa HeOJMHAKOBAS CKOPOCTh pocTa, Hepas-
HOMEpHOCTh ero, BCJeJCTBHEe Yero NPOMOPIHH Teja ¢ BO3PACTOM MeHA-
foress. OnpejleléaHast NMepHOJHMYHOCTL pocTa HabuofaeTrcs Y MHOTHX
SKHBOTHBIX B 3aBHCHMOCTH OT BpeMeHH rojla, Korja MeHSIOTCH YCIOBHA
HX OuTaHuA. Y OGOJBIIHHCTBA >KH-
BOTHEIX 3aMejl/IeHHe pocTa IPOHCXO-
JUT OCeHbI0 M 3HMOM, a YycKope-
HHe — BeCHOH H JIeTOM.

B orimume or pacreHHii, 60ab-
MIAHCTBO JKMBOTHBIX M YeJIOBEK pac-
TYT [0 ONpejeléHHOrO Bo3pacrTa,
3aTeM MX pOCT 3aMejUIsfeTcs ¥ IpH-
ocraHaBiauBaercA. CKopocTh pocra
ocoBeHHO BeJIMKa B HavYaJIbHBIA me-
PHMOJl KM3HW OPraHM3MOB.

IloarakomMuMcA noapobHee ¢ poc-
TOM H pasBATHeM pacrenwii. Pacre-
HHe pacTéT Kak B JUIHHY, Tak H B
Tonmuny. Poer B JUIHHY mpomcxo-
JUT 00BIYHO B BepXyIIKax noberos u
Puc. 88. lofnuHBIe KONLLUA Ha CNWMe  KOpHEM, rjie paclofIOMKeHbl KJIeTKH
Jlepesa obpasoBaTeJEHON TKaHH.
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IIpyunnaa pocta pacTreHHi — JleJleHHe ¥ pocT Kjierok. UMenno c¢ ne-
JIeHHSA KJIeTOK 00pasoBaTelbHOM TKAHH HauwHaeTcda pocT. Eciam obpe-
3aTh BepPXVIIKHM KOPHSA M MOJOALIX 10GeroB, TO 3TO NPHBENET K mpe-
KpaImeHwio UX pocra W obpasoBanwio GOKOBLIX KopHeil W mobGeros. Bor
noyeMy y paccajibl KamycThl, TOMATOB M APYIHX KYJbLTYPHLIX pacTeHHi
NPHIUNLIBAIOT KOHUYWK KOPHA BO BpeMsf Nepecajikd B OTKPHITHIHA
IPYHT. 2T0 YBeJIHYHBAET IJIOIAL KOPHEBOI'O ITUTAHMSA PACTEHM M I10-
BEIIIaeT yposkaii. Emxeronxnas obpeska JiepeBbeB M KYCTAPHHKOR TaKike
crnocobeTByeT obpaszoBaHHI0 GOKOBRIX NHo0eroB M IO3BOJISET YIPABJIATH
pocroMm pactrennii. Pocr GOJBLIIHHCTBA pacTeHMH MPOMCXOAMT IEePHOJIH-
YeCKH: epHOoJ AKTHBHOI'O POCTA BECHOH H JIETOM CMeHAeTCH 3aTYXAHH-
€M IIpPOIeCcCOB pPocTa OCeHBLIO.

¥ Bcex OpraHU3MOB B TeUeHHE YKH3HH IIPOHCXOAAT HeoOpATHMEIE H3-
MeHeHMA: YBeJIHUMBAKIOTCH pasMephl, Macca, HOSBJAIOTCA HOBhIe opra-
HBI, TO €CTh IMPOHCXOJAWT pasBUTHe. Y IBeTKOBOIO PACTeHHS DPA3BHTHe
HAYMHAETCH ¢ MOMEHTA OIUIOJOTBOPeHHS, (POPMHUPOBAHMA pPa3JIMYHBIX
TKaHeH W OpraHop, ob6pas3oBaHMA CeMAH, WX NPOPACTAHMA M 3aKaAHYH-
BaeTcs o0pasoBaHMeM HOBBIX CeMSH.

EcTh pacTenmsi, KOTOphie MPOXOAAT BCe 95TH HTANLI B TeUeHHe OHO-
ro roga. ITocsie oOpasoBaHMA HOBERIX CeMSH STH pPACTE€HHS IOrH6aioT.
Takne pacTeHMs HA3LIBAIOT OJHOJETHHMH. ¥ JAPYIrHX pacTeHH cemMeHa
0bpasyiores TOJBKO HA BTOPOM Ioj *KHU3HH, MOSTOMY HX HA3EIBAIOT ABY-
JeTHUMH. BOJBIIMHECTBO NBETKOBLIX pacTeHuii ofpa3syer ceMeHa esKeroj-
HO B TeueHHe MHOrHX JieT. TakHe pacTeHHs HA3LIBAIOT MHOTIOJIETHUMH.

Poer oprasmama MeHseT ero CBOMCTBA M BLIBRIBACT KauyecTBeHHLIE
M3MeHeHHs — PpasBHTHe.

YTO NeXWT B OCHOBE POCTa OPraHWaMoB? 0 Pocr. 0
3a C4BT Yero NPOUCXOAMT POCT KOpHS U nobera WHanBnay-
Y pacreHui? anbHoe

Kak 33BUCMT POCT M pPa3BuTUe OPraHu3MoB OT YUIO-
BAW cpefbi 0DUTaHUA? -

1. lNpountante TekcT naparpada, cocrasbre 0
nNaH OTBETa Ha BONPOC: «4TO JIEXUT B OCHO-

Be pOCTa OpraHW3MoB?»

2. CpaBHuTe 0CODEHHOCTW POCTa M Pa3BUTKA OPraHui-
MoB. [laHHbie npejcrasbte B Buae Tabnuubl,

W ITouemy pocT H pasBHTHE B3aHMOCBA3AHEI?
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Mona naGoparopusa

=) NpoaonxureNbHOCTb XWU3HW OPraHU3MOB 3aBUCUT OT YPOBHA UX Op-
= TraHu3aumu. OJHOKNETOYHbIE OPraHW3Mbl XUBYT BCErO HECKONbKO
[Hen, Hanpumep ameéba 1—-2 aus. MHOTOKNeTOYHbIE — OT HEeCKOJbKMX
NHer 10 HecKoNnbKux COTeH WM faxe Teicay ner. Hanpumep, cekBons-
[eHapoH (MaMOHTOBO [1epeB0) XMBET ThicAuM e, ens — 500—600 ner,
NOJICONHEYHUK — OfIHO NETO, MOPKOBL — 2 rofla, MblluM — 2—3 roaa,
[oxaeson yepeb — Ao 10 ner, ciodH — go 80 ner.

MNpouuTanTe TekcT yyebHMKa. 3a4eM HeKOTOpbIM OpraHu3mMam Heob-
XOAMM Mepuof, NoKos? NCnonbays MHTepHeT-UCTOYHUKU U [ONONHA-
TeNbHYI0 nuTepatypy, NoArotoesTe cooblueHe O Nepuofe NoKos
Y >KMBOTHbIX,

3umMoit y pacTeHHi yMepeHHBIX IIMPOT HaGJIOJAeTCs] NePHOMN NOKos.

Ilokoit pacreHHMii — Takoe COCTOAHHME, NPH KOTOPOM HOUYTH IIOJ-
HOCTBIO NPHOCTAHABJIMBACTCH POCT M PE3KO CHUKAeTCs HHTeHCHBHOCTH
ofmMeHa BemecTB. B COCTOSHMHM NOKOSI MOTYT HAXOAWTHCH IejLie pac-
TeHWs, MX ceMeHa, CIOpEI, MOYKH, KJYOHH, JYKOBHIEI, KODHEBHINA
H Ap. PacTenns yMepeHHEBIX IIHPOT HAYMHAIOT TOJTOTOBKY K COCTOSHHIO
IOKOsA eIé ¢ oceHH. B aTOT mepHOJ pesKo CHHIKaeTCHd CKOpPOCTh poc-
Ta, s3amejuiserca mpomecc AnxaHnAa (B 100—400 pas cnabGee, yem
JleToM), YCHJIMBAaeTCH OTJIOMKeHHe 3alacHhIX BelllecTB. JlMcTonagHbie
HNOpojikl cOpPACKIBAIOT JIMCThA, 4 MHOIJIA W IeJibie JUCTOHOCHEIE BeTKH.

IIpogomkATENLHEIH NOKOH ceMAH pacTeHHH obfecneuHBAeT HX JJIH-
TeJBLHYIO COXpPaHHOCTH Ge3 IpopacTanusi. ¥ TONOJS, MBEI — HECKOJb-
KO Hezesab, V¥ 6060BeIXx — 50—150 jner, a y HEAHICKOrO JOTOCA CeMe-
Ha He TepsioT BCXOKecTh faxke B Tedenue 400 jer.

B mepuoj mokosA NMOKoAI@ecd OPraHEl TPyAHO nmpobyaute. Hampm-
Mep, TOJNbKO uTo yOpaHHBIe ¢ 1ojs KJAyOHM Kaprodeis He OGyayT cpa-
3y TpopacTaTk B TEIUIOM H BiaskHoM mecke. Ho k BecHe y HHX mo-
ABATCA POCTKM, M DTOT HpOIEce Y3Ke TPYAHO Oyier 3ajepiKaThb.

B To ke Bpems paspaGoTaHhl pasNIHYHLIE CIIOCOGEI MCKYCCTBEHHOIO
BhIBe/IeHMS OPraHOB pacTeHHWs M3 cocToAHMA nokos. Hanpumep, nns
NoJIy4eHHs IBeTOB B 3HMHEe BpeMs NPHMEHAIOT MeTOJ «TEIJIBIX
BaHH». PACTeHHA CHPEHH ¢ OBETOUYHEIMH INOYKAMH BMECTE ¢ KOPHeBOH
CHCTEeMOM IOrpyskaloT B BOJAY ¢ TemuepaTypoit 30—35 °C ma 10—
12 u. IlpuMepHO 4Yepe3 TPH HeAeJH Y CHPEHH DAaCIyCKAIOTCH JIHCTHA
¥ IBeTOYHBLIE MOYKH.




R LW i P M G PO R A oL e e W
PAIMHOXEHUE, POCT U PA3BUTUE OPTAHU3MOB

Mcnonb3yn MHTEPHET-MUCTOMHUKM, HAYYHO-NMONYNAPHLIE XYPHans!, TeKcT
yqebHuKa, noarotoBbTe cooblleHue Ha Temy «Pa3uive HACeKOMbIX®,

CrnoskABle UKL PA3BUTHA HMeloT Hacekomule. ITpeskae uem mpe-
BPaATHTHCH BO B3POCHLIX 0co0eil, OHH IPOXOUAT HECKOJBKO CTAIH.
Hanpumep, nmepecTpoiKoi BCero OpraHA3Ma CONPOBOKIAETCH PA3BATHE
6abouxkun. Mz oraokenHOro 6abouxkoil AMNAa BEIXOAHT JuruHka (ryce-
HUna). Ona He mMoxoxa HA Bapocsoe Hacekomoe. JIMUMHKA MATAeTCH W
pacTér. JIOCTHTHYB OIpe/leJéHHEIX pasMepoB, JHUAHKA IpeBpamjaeTcH
B KyKoaxy. B HenoJBHIKHOM KYKOJIKe NPOMCXOMST CJIOMKHLIE IpoIec-
CEl NepecTPOMKH JHUYMHOYHEIX OPraHOB B OpPraHEl Bapocioi GaGouxkm
(puc. 89, a).

Paanmne, IIpH KOTOPOM HAaceKoMoOe IPpOXOJAHT 4YeThIpe CTajgHH:
AWNO — JHYHHKA — KYKOJKA — B3pOCJOe HACeKOMOe, Ha3blBaloT
pasBATHEM ¢ IOJXHLIM npeBpamennem. Tak paspuBaloTes kykH, 6a60u-
KM, 0JI0XH, KOMAphl, MYXH, IUEJLI, OChkl, MypaBbM H HEKOTOpEIe ApY-
THe HACeKOMEIe.

TapakaHsl, capaHua H KJIONOEI PAasBHBAIOTCH HO-ApPYyromMy. ¥ STHX
HACEKOMBLIX M3 SIa BRIXOAUT JHMYHHKA, KOTOpas [0 BHeIIHEMY CTpO-
eHHIO, oﬁpaay JKH3HH H IDHTAHHI NOXO0XXa Ha B3pOCiioe HaceKOMoOe.
YeuinenHo nmHTasCh, AAYMHKA pactér. Ilepropnueckn oHAa JHHSAET H
CTAHOBHTCHA Becé Goslee MOXOKel Ha Bapociioe Hacekomoe. IIpu stom Ky-
KoJIka He ofpasyercs. PasBHTHe, IPH KOTOPOM HACEKOMOE€ IPOXOIHT
TPH CTAJMHA: AWMO — JHYAHKA — B3pOCioe HACEKOMOe, HA3EIBAIOT
pasBATHEM C HEIOJHBLIM npesBpaineHuem (puc. 89, 6).

\

VAT P Y
s = L <t )
s ® {

Anua JInamukmn Bapocnwii knon

Puc. 89. LiMknel pa3euTA Hacekombix: @ — Babouku; 6 — knona
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BbIiBObl K FNABE 4

PasMuokenne — BOCIpOM3BeleHHEe cebe HOI[OGHHX OpPraHA3MOB —
OCHOBHOe CBOMCTBO Bcero xuporo. OHO clocobCTBYeT YBeJHYeHHIO
HHCJAa ocoﬁeﬁ. pacceJieHHIO OPraHM3sMOB H OCBOHHIO HMH HOBBIX Tep-
puTopmii. Pasznmuuaror Gecnosoe M IOJ0BOE pasMHOXMKeHHe.

Becnonoe paamuomenue ocymecTBiasercsa JeJeHHeM, clopaMHd H
BereTATHBHEIMH oprasaMu. IIpm GecmoioM pasMHOXMXEHHH COXpaHSeT-
ca HauboJiblllee CXOJACTBO IIOTOMCTBA C POAMTENLCKOH ocobbio. Ilpm
9TOM HOBEIe OPraHHM3MBEI HacJHeJAYVIOT NPpH3HAKH MATEpPHHCKOI'O opra-
HH3MAa.

ITonoBoe PasMHOXeHHe — pasMHOXXeHHe, B OCHOBe KOTOpOro Je-
JKUT OIUIOAOTBOPEHHMe — CJMSHHEe MYMCKOH M JMeHCKOH IOJIOBBIX
kjaeToK. IIpu mosoBOM pasMHOKeHHH PasBHTHe HOBOTO OpPraHMsMa Ha-
YHHAETCH ¢ Pa3BHTHS OIUIONOTBOPEHHOM HAMIEKJIETKH — B3HIOTHL.

B pesynsTaTe moJIOBOTO pasMHOMKeHHS 00pasyercs IMOTOMCTBO, CO-
uyeraipmiee B cebe cBoiicTBA ABYX pasHEIX opraHmaMoB. IlosTomy mpm
HOJIOBOM PasMHOMKEHHH IOSBJSIOTCS OPraHU3MbLl ¢ HOBLIMH NpH3HA-
kamu. OHH, Kak OpaBHjo, Gojee ’KH3HECHOCOOHEI W JIydlle IPHCIIO-
cobJIeHbl K YCJOBHAM CVIIECTBOBaAHMS.

Pocr — yBelHuUeHHe MACCEI H pasMepoB OopraHHsMa -— OJHa H3
ocofeHHOCTeH BceX JKHBBLIX opraHmsmoB. PacreHus pacrTyT B TeueHHe
BCceil kHM3HN. XapaKkTep pocTa YV JKHBOTHEIX pPa3jAdeH.

HepuBHIyaibHOS pa3BHTHe — pasBHTHe OpPraHHM3Ma OT 3apoje-
HHSA (3MTOTHI) /0 €CTeCTBeHHOH CMepTH.

Ilokoit — npucnocobiieHre OPraHM3MOB K IepeHeceHHMI0 HeGiaro-
NPHATHRIX YeioBHid. B COCTOAHME NMOKOS Y OPraHM3MOB NPHOCTAHAB-
JIABaeTCH pOCT, YMeHLINaAeTCHA CcOAep:KaHHe BOABI B KJeTKaxX, 3amen-
JIAIOTCH NPOIecehl JKH3HeAeATeNILHOCTH.



Perynauyuna
MU3HEACATENbHOCTH
OpPraHu3mMoB

PazapaXXMMocTb ABNAETCa BAX-
HbIM CBOHCTBOM BCeX OPraHMs-
moB. Bnaropapa pazapaxumo-
€T o6ecneuMBaeTca CBA3b Opra-
HHMZMOB €O cpefiloi OGMTAHMA M
KOOpPAHHMUPYeTCa AeaTesibHOCTh
BCeX OPraHOB OPraHMima B Le-
nom. Y pacreHuii 3TM npoueccbl
perynupyiorcas oco6biMM Be-
uwecreamu (ropmonamu). Pe-
TYNauua J>XU3HeAeaTeNbHOCTH
JKUBOTHBIX HAPAAY ¢ FOPMOHA-
MM oGecneunBaeTcs pAenArelb-
HOCTBIO HEOPBHOM CHMCTeMBbl.

IJIABA D

Bbl Y3HAETE

— 0 B3aMMOOTHOLUEHMAX
opraHvama u cpefn;

— 0 rymopansHoi peryns-
uMm  pesTenLHoOCTU opra-
HU3MOB;

— O  HeiporymopankHOWM
perynsiuum y XuBOTHBIX;

— O NOBEAEHUN XUBOTHLIX;
— 0 pednekcax;

— O OBWKEHWW Y pacTeHWi;
— O NepefBmxXeHUU XUBoT-
HbIX;

— O UeNnocTHOCTU OpraHua-
ma.

Bbl HAYYMTECH

— NPUBOAUTL NPUMEpPLI B3a-
WMOCBSI3W  OpraHMaMa W
OKpyXalolein cpefbl;

— packKpblBeaTk 0COGEHHOCTH
peryniuMm  OeaTensHOCTU
oprasmMama, pasapaxmmocTu;
— NPOoBOAUTL HabnoaeHus
3a MNOBefeHUEeM XWBOTHLIX
W pacTeHuit;

— CTaBuThL OUonoruyeckue
aKCNepUMeHTLl No BhipaboT-
Ke YCNOBHLIX pednekcoB Yy
XXWBOTHbIX.
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PaaapamumocTs — BajKHOe CBOI-

Y10 Takoe pa3apaxuMOCTbL? CTBO 3KMBBIX OPraHU3MOB, UX CIOCO6-
HOCTHL BOCIIPHHHMATEL BO3JIeHCTBASA

KaK opraHuamel pearvpyior Ha

MIMeHeHUss B OKpyXaloLied BHeINHe#l cpejbl M pearMpoBaTh Ha

cpene? aax. Tak Kak ycJIOBHA B OKpyKaio-

meii cpene IMOCTOAHHO MEeHHAKTCH,

M0G0 JKHABOM OpraHMsM pearmpyer
HA 5TH H3MeHeHHA. Ecin Gbl opraHH3MEI He 06Jaaili 5THM CBOHCTBOM,
TO OHH He MOrJH Obl BRIKMBATHL B H3MEeHHBIIMXCH YCJIOBHAX Cpejbl
obHTAHHA.

Pacrenue npu HejocTaTKe cBeTa He OCTAéTCH NACCHBHBIM: Y HeEro
YAJMHHAOTCA ¢Te6an, Garofapsa YeMy yJydIIaeTcs OoCBelleHHe JHCThHeB.
KopHu npu HexpaTKe MHHEDAJBLHBIX BeIleCTB PacTyT BIIMPhL M BIJIYyOb.

Tlo-pasHoMy pearspyiorT Ha CMeHY JHS ¥ HOYH >KHBOTHEIe (pHc. 90).
OpHy MHUBOTHBIE BeAyT JAHeBHON ofpas »kuaHu: mMHOrme Gaboukm, mué-
JIBI, AMEPHIBI, CYCHAAKH, NMPYAOBEIe JATYIMKH. OHA AKTHBHO OTHICKH-
BawT NHIMY, OOIIOHIAKOT eé, CKPHBIBAKOTCHA B CJIyuae OIACHOCTH B pa3a-
JIMYHBIX YKPBITHAX. [lpyrue >KABOTHBEIE BeJAyYT HOYHOU 0o6pas >KH3HH.
B TremHOTE OHH MAaNO3ZaMeTHHI JJIf BpParoB, HM Jierde obecneudTh cebs
nuimei. K HOYHBIM JKHBOTHBIM OTHOCSTCS pedHbIe PaKH, JOMKJeBbie
yepBH, kabkl, €W, MEIIH, BOJKH, COBEI. PeuHOl pak Ha NOHCKH
MM BBIXOAUT HOUBIO, 110 3anaxy OThICKMBaeT Najafb, HaXOMHALIYIOCH
Ha Gepery, W BBINOJ3aeT K Hell WIH JIOBAT MEJKHX JKWBOTHBIX.

OpraHuaMbl pearMpyloT Ha Ce30HHbIe M3MeHeHHS B OKpY Kalolnei
cpeie. Emé no HacTymJleHAs SHMHHX XOJOMOB Y PacTeHH co3peBaioT
oAkl U ceMeHa, olajlalT JIMCThHA, 3aMellJideTcH obmMeH BelllecTs, Lipe-
Kpamaercsa mu[m\n,rﬁ POCT, CHHXKaeTCA HHTeHCHBHOCTH JBIXaHHA. Bet-
BAM H TOJICTHEIM JpeBeCHBIM CTBOJIAM He CTpPaAIIHLBI MOPO3LI. B HHX, B
OTJIMYHE OT JINCTHeB, HMeeTcsl NpodKoBas TKanb. OHA COCTOMT M3 MEpT-
BEIX KJIETOK, CTEHKH KOTODBIX NPOIHTAHEI OCOOBIM BellecTBOM, Hempo-
HHIAeMBIM JUIS sRHjKocTell ¥ rasos. Baarojaps sromy npobka npej-
oxpaHseT JepeBO OT IOTePH BOJLI M 3ACHEIXAHHA.

FuBoTHble, KAK W pacTeHHs, ¢ KOHIA JleTa HJIM ¢ Havyaja OCeHM I'o-
TOBATCA K 3AMe: OTKOYEBHIBAIOT B Mecra, GoraTele IMHINei, coBepmaioT
nepe.né'ru, YCHJIEHHO NHTAITCH H HAKAILUIMBAKIOT 3HP, 3alacamT Kop-
Mma. C HACTYIJIeHHeM 3HMEI MHOTHe >KHBOTHEREIe CTAHOBATCA MaJIomon-
BHJKHBIMH H BIAJAIOT B OllelleHeHHe, CHAYKY, 3UMHMII coH. Kak ke
OHH Y3HAKOT O IpeAcTodAneM H3MeHeHHH BpeMeHH 1"0118? HSBB(‘.THO, qTo
MHOI'He 3XHUBble OPraHHU3Mbl OUeHb TOYHO OINpeeHoT BpeMs.



A L A WM G PO R oL e e
PEMVIIALMS XUZHELEATENILHOCTA OPFAHU3MOB

Puc. 90. XuBOTHBIR, BEAYLIME AHEBHOW W HOMHOW 0Dpa3 XuaHu

Y(:'ranonneno, qTO BaXXHeWIIUM CHIHAJIOM HACTVIJIEHHA HOBOTI'O
ce3oHa #ABJAETCH HM3MeHeHHe J0JIroTel cseroBoro gus. CoorHomeHue
MPOAOIKUTENLHOCTH CBETJIONO ¥ TEMHOIO BpeMeHH CYTOK HABEIBAIOT
tpomnepnoxnamou. On peryjiupyer xXoj OHOJIOrHYIeCKHX Yacos, CpPOKH
pasBHTHA pac'reuuﬁ H MUBOTHLIX. B 3omax YMepeHHOI'o H XOJIOJHOIO
KJIHMAaTa YﬁHB&IOm‘Kﬁ C KOHIA HIOHSHA JIeHb CIYKHT IpeJBeCTHHEKOM
Hacrynaiomeit sumni. M maobopor, npubnisalonuit nocie 22 nexabpsa
JAeHb CBHAeTeJILCTBYeT O HacTYyIJIeHHH BeCHEI.

3HaHMe M yMeHHe YIPaBJATE BHYTPEHHHMM BpeMeHeM Opranusma
HMeeT OoJibIlIOe 3HAUeHHEe B JIeUeHHH PasIHIHEIX saﬁo.ueBaHnii, INOBEI-
IIeHUH NPOAYKTHBHOCTH DACTeHMH M JKMBOTHBIX.

Kak pearvpyior pacteHus W KMBOTHbIE Ha CMeHy Pasgpaxu- @
JIHA W HOYM, BpeMeH roaa? MOCTb.

10 Takoe oTonepuoiniM M KakoBa ero ponb B Xu3- mmﬂep”o,ﬂ“.?ﬂ.

HELleATeNbHOCT PacTeHWd U KUBOTHBLIX?

LNV ST TToueMy BaskHeHMIIHM (PAKTOPOM CE30HHBIX M3MEHeHHMM
B JKHBOH IpHpOJe ABIAETCA JJIMHA CBETOBOTO JXHAT?
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Pa3paxuMocTs — CBOFCTBO XUBLIX OPraHM3MOB

Buosorpueckne uackl — TaK HA3LIBAKOT CHOCOOHOCTHL KHMBEIX Op-
TaHu3MOB OPHEHTHDOBATLCS BO BpeMeHH. BHoslormueckHe 9achkl ecTh
Yy Bcex MMHUBOTHHIX. EcJM JoOMaIIHMX JXHBOTHBIX WJIH KHBOTHBIX
300MIapKa KOPMHATE B O{HO H TO JKeé BpeMs, TO ¢ HACTYIUIEHHeM vaca
KOpMJIEHHS XHBOTHLICe HAUMHAIOT BecTH ce0d HeCIOKOMHO M Bce Bpe-
M#A [OCMaTPHBAIOT HA KOPMYIIKY M TO MeCTO, OTKY/Ja MOJAaloT ITHINY.

He obxomuTcsas 6e3 GHOJOrHUECKHX UYACOB OONLIIWHCTBO 3Bepeif,
o0HTAIIMX Ha ceBepe, KOrja OHHM MEHSIOT CBOM JErkuil JeTHWH Ha-
pan Ha Gojee TEINBIA 3uMHHI. HekoTophkle M3 HEX — 3afan-0ensk,
necern, ropHocTail — HajeBaloT <OGelible OJeMKJILI», KOTOpLIE Jeaior
HX He3aMeTHRIMH Ha Oemom ¢oHe cHera (puc. 91). 3umoit Gesas
OKpacka clacaeT saiflla OT pasJIMYHLIX XHIHMKOB, a Hecly U I'OpHO-
CTaio IMO3BOJAeT He3aMeTHO NoAKpacThed K JAobhIde.

YcraHoBileHO, YTO CMeHa Hapsaja (JHHbKA) HoxUHHAETCH GHOJOIH-
YeCKHM dYacaM: Korjla JIeHb COKpamaeTcs J0 ONpelelIéHHOH BeJHYH-
HbI, JXHBOTHBIE HAUMHAKIOT «IlepeojieBATLCA». Y CeBepHOI0 OJIeHS €
HACTYIUIeHHEM 3HMMEl IIepCTh CTAHOBHTCA TIyine W juuHHee. [Ipn atom

Puc. 91. Ce30HHbIE M3MEHEHM B XKU3HK XWBOTHBIX M pacTeHun
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PEMYIIALMA XN3HEAEATENILHOCTA OPTAHU3MOB

BRIDACTAIOT BOJIOCHI, CepJAIeBHHA KOTOPHIX 3alloJIHeHA BO3JAYXOM.
IloaroMy 3MMHHMIE MeX CeBepHOro OJieHd JISrKHi M OUeHb TEILIbIH.

JKuBOTHRIM GHOJIOTHYECKHE HYachl NOKA3BIBAIOT, KOIjJla HY3KHO Ipo-
CHINIATHECH, BEIXOAWUTE HA OXOTY, CHAMATH «TEILUTYI0 myoys. Mcoonssys
GHOJIOrHYeCKHe Yachl, JXMBOTHLIe HAXOASAT APYr APYra, oupejeiasior
BpeMsd, Korja IoABHTCH HOBOe HNOTOMCTBO.

Kak 661 npujepskuBasich BHYTPEHHEr0 pacliMcaHus, Kajjaas ITH-
Ila OpocelIaeTcA B CTpPOro orrpe;[eﬂiimiue Jackl H HAYHHAeT NeTh:
cojioBeil — B 2 U HOUM, KYKYIIKHM, HBOJrH — B 3 4. Bopofpu mpo-
cemasoresa B 6 u yrpa.

BuonorpyeckuM yacaM HDOJYHMHEHA M KH3Hb pacTeHHMil. YuéHBIMH
YCTAHOBJIEHO, YTO MHOTHE JepeBhbs JeTOM ¢ Yaca HOYH N0 IATH yTpa
IOYTH He pacryT. 0!]1'1‘80‘1‘03, UTO OHH B 3TO BpeM# <«CIIAT». Pacrenus
NePHOJHYECKH HM3MEeHSIOT MOJIOKeHHe NBEeTKOB, CONBeTHH, JHCTHeB,
noberos. Ilociue 3axona COJHIA HEeKOTOphEIe JieCHBIe TpaBhkl CJIOBHO
VBSAAIOT, ¥ HAX ONYCKAIOTCA JHMCThA, 3aKpeiBaorcs nserku. Ha pac-
CBeTe OHH IIpHHHMAKT HOPMAJBHOE NOJIOMEeHHEe.

OcofeHHOCTh IBETKOB PACKPBIBATLCH M 3aKPLIBATHCHA B ONpelesiéH-
HOe BpeMs CcyTOK ObLIa M3y4yeHA INBeACKHM yuéHbeIM Kapnom JIunmeem.
Ha xaymGe oH mocajiuil pacTeHHs, IBeTKHM KOTOPBLIX OTKPBIBAJIMCH H
3aKPLIBAJIACE B ONpefe/IEHHOe BpPeMs CYTOK, M II0 HAM MOYKHO OBLIO
onpejeadaTb BpeMd.

Ha xaymbe JImaHes romy0Oble IBEeTKH IHKOPHSA W PO3OBEIE IBETKH
IIUIIOBHUKA PACKPBIBAIMCE B 4—5 4 yTpa, 3KEIThIe CONBETUS ONyBAH-
gyuka — B 5—6 u yrpa, mBerkH kKaprodess pacnyckaiuch B 6—7 u
yTpa, a mosgHee, B 7—8 u, — Hororkw, Gapxarnul, BeioHKH. Ilocne
NOJYAHA NBETKH MMOCIeIOBATEIHHO 3aKPhIBANMCH: ¥ IIMKOPHA ¥ OlyBaH-
yuKa — B 14—15 4, y Kanesayasl (Hororkop) — B 15—16 u 1 T. A.

BHOJ’IOI'H‘[QCRHG Yackl CBOMCTBEHHLI H HeJIOBeKY . Omme'ma. y
KaskJ0ro uejloBeKa ecTh «BHYTPeHHHI OyAHJIbHHK», XOTH He BCce yMe-
0T MM noJibzoBaThess. Hekoropeie jofn faior cefe YCTAHOBKY, «3aBO-
JAT cBOil OYAMJIBHAK» HA ONPEJeJIHHBI Yac W MPOCHIAIOTCA HWMEH-
HO B 3TO apems.

Bonsmoe BIAAHAEe HA OHOJMOrAYecKHe Yachl 4YeJIOBeKA OKA3RIBAIOT
JUIMTeNbHEIE IlepeJIéTsl ¢ 3anajla Ha BocTOK HMau obpatrHo. HabGmoparo-
mascs MpH 5TOM NepecTpoiika GHOJOIMYECKHX YacOB BHISBIBAET Y 4e-
JIOBEKa YXY/IIeHHe CAMOYYBCTBHHA, YCTAJIOCTh, CHJILHOE HeJOMOraHue,
OeccoOHHMIY, NOABASETCH KeJaHHe cHaTh JHEM W OoJpPCTBOBATH
HOYBIO.
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HayunB mpejLIAVINHE TeMBI, BEI
Y3HAIM O TOM, Kak OaKkTepuH, IpH-

Kakue npoueccel KuaHesiestesb- Obl, PACTEHUS W SKABOTHBIC MHTAIOT-
HOCTU NPOMUCXOAAT B OPraHname? cs, ABINIAT, PACTYT, PA3BUBAIOTCH M
OT Hero 3aBUCHT POCT U Pa3sy- pasmuoxkalores. JusHennsie npo-
e OpraHUIMOB? meccel y BCeX OPraHH3MOB IIPOHCXO-

AT YéTKO M CJaskeHHO ﬁnaronapﬂ

TOMY, 4TO KH3HEeATeILHOCTE KarK-
JIoro M3 HUX peryampyercs. Bojibliyio pojib B PeryJsiiMy KH3He/les -
TeJLHOCTH OPraHH3MOB HMTpaloT GHOJIOrHYecKH AKTHBHEIC BelrecTBa —
ropMoHSbI (0T rpey. xopmMao — MNPHBOXKY B JABHKeHHe, Bo3byxxaaiw). Ilo-
Jlo6HBIe OHOJIOTHYECKHe PeryJIATOpPHI, HecylHe WH(MOPMAIHMIO O COCTOA-
HHH KJIETOK, CYINECTBYIOT KakK V OJHOKJEeTOUHBIX, TAK M Y MHOIOKJe-
TOYHBIX OPraHH3MOB.

T'opMOHE! BEIIENAIOTCA CHENHATH3ZNPOBAHHEIMH KJOTKAMH M OKA3EI-
BalOT IeJieHANpaBJIeHHOe JielicTBAe Ha JPYTrHe TKAHW W opranbl. B arom
NposABIAETCA TAKOe CBOMCTBO NOPMOHOB, Kak cremupuuHOocTh. HacTs
rOPMOHOB OYeHbL OBLICTPO paspymiaeTcs, MOITOMY, BBIJIEJSACH B MeKKJIe-
TOUHYIO KHJKOCTE, TAKHe TOPMOHBEI MOTYT JeiicTBOBATE TOJBKO HAa CO-
ceniare Kierku. JleifcrBrue Apyrux GHOJIOrHYECKH AKTHBHLIX BellecTn
Gostee mpojio/zkATeNBHOE. M30MpaTelbHO KORTPOIUPYA KU3HEeHHEIe Npo-
1ecchl, IOPMOHBI OOYCJOBJMBAIOT HOPMAJBHYIO JXKU3HeAeATeJbHOCTh
BCEro oprammsmMa. Peryimpyiomee BosfieiicTBHe PasJIMYHLIX TOPMOHOB HA
(DVHKIIMH OpraHH3Ma Ha3bLIBAIOT rOPMOHAJILHON peryaauueii. Ona apns-
eTcs COCTABHOH YACTERIO TYMOPAJNBHON peryiaanuu (orT Jar. 2ymop —
uAKocTh). Hapsily ¢ ropMoHaMu B OCYIIECTBJIEHHHM IyMOpaJbHOR
peryJisiiiy y4acTBYIOT IPOAYKTH o6MeHa BelecTs, BbljesieMble KJeT-
KaMH B TKaHAMH B XKHIKHe Cpelbl OpraHMsMa — KpOBb, JHMAQY, TKa-
HeBYIO JHjikocTh. Hanpumep, ecii B KpPOBH YBeJIHYMBAETCH COJlepra-
HHe YTJIeKHCJIOro rasa, 4YeJloBeK HAUHHAET ABINATH INIyOXKe. DTO CBA-
3aHO ¢ TeM, YTO YIJIeKHCJILIA ras jleficTByeT Ha JuIXaTeJLHLIH IeHTp.

CroskHasi cHCTeMa TYMOPANBHON PEryisiiiaf CYIIecTBYeT V IBeTKO-
BeIX pacreHuit. Hanpumep, Ha Bepxyluke nofera M KOHUMKe KOPHH Yy
HHEX 06pasyioTcsi TOPMOHE! pocTa. O6pa3oBaBITHecs NOPMOHEI IO MPOBO-
JNAIAM TKAHAM HepeMelnalTcH [0 PACTeHHIO M BIMAIOT Ipexjie BCero
HA IHATOIIA3MY MOJIOJ[LIX KJETOK.

I'opMOHEI pocTa MOI'YT YCHJIMBATH HJIH 3aMe/UIATH POCT U JleJleHHe
KJIeTOK, 3aKJIaJIKy ¥ pasBATHe Noyek, o6pasoBaHve W POCT HOBBIX KOP-
Heii. Kpome sroro, y pacrteHuii BEHIpAOATHIBAIOTCA T'OPMOHEI, PeryIHpy-
I0IMe IBeTeHHe, ofpasoBanMe IJIOJOB, MOKON IOYeK W CeMsIH, yBsja-
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HHe JIHCTHER H JIPYI'He NpOolecchl Mu3-
HeeATeTbHOCTH. ¥ MXHBOTHBIX IO
KOHTPOJIeM TOPMOHOB IIPOTEKAaloT OC-
HOBHEIe 5TANKI PA3BHTHA OPraHM3MA C
MOMEHTA ero 3apoxKJeHus 1o riaydokoi
crapoctdu. Hanpumep, y HACeKOMEIX
rOPMOHEI PeryJupyloT pocT, JHHLKY H
OKYKJHBaAHWe T'YCeHWI], MOJOBOe pas-
MHOXEeHHe M JpyrHe mpomecchl. ¥ ue-
JoBeKa, spepeil ¥ NTHIL GHOJOIHYeCKH
AKTHBHEIE BeIecTBa BRIPAGATHIBAIOTCH
B CHeNMaJLHLIX OpraHax — KeJieszax
BHYTPeHHeH ceKpenuH (9HAOKPHH-
HBIX), KOTOphEIE TECHO B3aMMOCBA3AHLI
H 06pas’yioT SHAOKPHHHYIO CHCTeMY.

Hz6eiTOuHOE CcolepKaHHe I'OpMOHA
B KPOBHM NPHBOAHT K YMEeHLIIEHHIO ero
Begiesienuda. Hepgocrarok, maoGopor,
CTHMYJIHpYeT BhIjIeJleHHe NopMoHa.

lopMoHEI BIHSIOT Ha pabGoTy opra-
Hop. Hanpumep, IpH NOBBLIINEHHH CO-
Jep:KAHHA AJPeHAJIHHA B KPOBH yCHJIHBaeTcA paGora cepfma, Cy>KaloT-
¢ KPOBEHOCHBIE COCY/ALI, IOBRIIIAETCS TeMIeparypa TeJla M YpOBeHbL
TIIOKO3EI B KPOBH.

HepocraTounoe M M30BLITOYHOE BLJIeJIeHWEe MOPMOHOB Y YeJIOBeKa
MOKeT IPHBECTH K SHAOKPHHHEIM 3aboneBanuam (puc. 92). C mapyme-
HHeM TI'OPMOHAJBLHOM pPeryJjfanuy BO MHOI'OM CBH3aHEI IIPOIeCCHl crape-
HHS, PASBHTHA cepjledHO-COCYAHCTHIX H psAja ApYrux sabojgeBaHuii.

Puc. 92. TUraHTM3M ¥ Kapnuko-
BOCTb Y 4enosexa

KakoBa pofib FOPMOHOB B XM3HEAEATENLHOCTH o TOpMOHBI. 0
OpraHW3MmoB? ropmoHans-

MoyeMy OpraHMaMbl BLICOKOOPraHM30BaHHLIX Xupor- = Haf PErynauns.
HbIX (3BEpelt U NTUL) (YHKUMOHMPYIOT Kak eauHoe = |YMOPanbHas
uenoe? . perynauusi.

H Y10 Takoe rymopanbHan perynauva?

K ueMy MOMeT NpHBeCTH HapyIIeHHe I'YMOPAJbHOM
peryJisinui opranmsma?
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B peryiadinuy AedATelbHOCTH MHO-

Yem XWBOTHLIE OTNMY3IOTCA OT TOKJeTOUYHEIX JKHBOTHRIX OYeHbL
ApYrvx oprannsmos? BaKHYIO POJIL MIrpaeT HepBHAA CHC-
KakoBo 3HaudeHue perynauvm 8 Tema. C eé noMombio ocyllecTRiIA-
XKU3HeeATeNIbHOCTH  OpraHM3- eTcs OmICTpas CBA3b KJIETOK, TKa-
MoB? Heif, OpraHoB M CHCTeM BHYTPH

OpraHu3Ma M ¢ BHeIIHeH cpeloi.

Hepspas cucrema odpasoBaHa HepBHOH TkaHbio. OCHOBHBIMHM KJeT-
KaM¥H HepBHOH TKaHH ABAMAIOTCA Heliponsl. Ka:kawelili Helipom cocTouT
H3 TeJia, OT KOTOpOro OTXOAAT HeCKOJBbKO KOPOTKHX OTPOCTHKOB H OJHH
JIHHEALIA (prc. 93). Heilfponsl 061afaloT YYBCTBHTENLHOCTHIO K CBeTY,
3BYKaM, 3anaxamM, OPHKOCHOBEHHMAM, H3IMeHeHHMAM TeMIepaTyphbl
B T. J. 9TH pasjpa’keHHsA BOCIPHHHUMAIOTCA OKOHYAHHAMH KOPOTKHX
OTPOCTKOB HEHPOHOB.

Ilpn pasnpaskeHHH YYBCTBHTEJHHOIO OKOHYAHWSA B Hel{poHe BO3HH-
KaeT CHIHAJ — HepBHEIH HMmyJakc. ITo KOpoTKOMY OTPOCTKY HepBHEIM

HMIYJLC JABHIKeETCH K Teiuy aeﬁpona. 3areM 1no

JAJHMHHOMY OTPOCTKY OH Iepelaércs APYIHM HepB-
Efgggmf HBIM KJeTkaMm. Tak or ojHOro HeiipoHa K Jpyromy

CHTHAJI JIBHKeTCA B MO3T. 3Jech MOJyYeHHAS WH-
(dopmanua nepepabareiBaercs. 3aTeM OTBeTHBINA
CHTHAJI M3 MOSTa IO JAPYTHM HelfpoHaM mepejaércs
K pabouemy opraHy, M ero pabora MaMeHseTCH.

OTBeTHYI0 peaKNnHio OPraHM3Ma Ha pasjpaske-
HHe, OCYHIeCTBISEeMYI0 ¢ IIOMOINLI0 HePBHOH cHcTe-
MBI, HaspiBaloT peduiexcom. Ilpumepamu peduiek-
COB ABJIAIOTCHA BhIJeJIeHHe CJIOHEI IIDH BHJAE JHMO-
Ha, cJézoTedeHHe NPH YMCTKe penyaToro Jyka,
KameJjib, YHXaHHe.

XapakTep B3aMMOOTHOIIEHHMI >XMBOTHBIX C OK-
py>Kalolei cpe/ioif W IPYrAMHA OPralmd3MaMH OIpe-
Jlejigercs YpPOBHEM pPA3BHMTHS HEPBHOM CHCTEMBI.
DnunHHBIR Hanpuwmep, y OpecHOBOJHOM THAPEl caMas MpocTas
OTpOCTOK [0 CTPOeHMIO HepBHas cucrtema. OHA HpeAcTaBleHA

] pacrpeleIéHHON O TeJy CeThio HePBHEIX KJIETOK.

-(?\. ¥ KHBOTHBIX ¢ GoJjiee CJI03KHOI HepBHOH cHcTe-

MOl ecTh CKOIUIEHHS HePBHLIX KJIETOK — HepBHEIe

Puc, 93, Cipoenve  yaiael ¢ OTXOAANIMMH OT HHX HepBamu. Taxyio
HenpoHa HEPBHYIO CHCTeMY HMMeeT MOJLIIOCK NPYNOBHK.
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HawunGomnee Pa3BHTaA HepBHAA CHCTeMa Y NMO3BOHOYHEIX KHBOTHBIX:
puﬁ. 3eMHOBOJHLIX, NpeCcMBIKAIOIHXCH, NITHI, H MJIKOIIHTAIOIHX
(:mepeﬁ). V 3THX KHBOTHEIX HepBHafA CHCTeMa COCTOHT H3 TOJIOBHOTO
MO3ra, CIIMHHOI'O MO3ra ¢ OTXONAIHMH OT HUX HepBaMH.

Bonbmas yacTe IJIMHHBIX OTPOCTKOB HEeHPOHOB Y IO3BOHOYHBIX I1O-
KpBITa crenuaibnoii ofonoukoif, Giaarogaps KOTopoil HepBHBIE HMITYJIhb-
CEI IepefalTcid HaMHOIO OhIcTpee, UeM Y APYTHX >KHUBOTHEIX.

I'1aBHBIM KOOPAHHHPYIOIIAM [EeHTPOM ¥V I03BOHOYHBLIX JKHBOTHBIX
SIBJIAeTCA rojioBHOH Mo3r. C HepBHO#M CHCTeMOH TeCHO CBA3AHEI OPTraHEI
YYBCTB: 3peHMs, cJyxa, o0OHAHAA, ocA3anus, Bkyca. B cocras opranos
BXOIOAT KJIeTKH, crnocoOHBIe BOCIDHHHMATE HNPHKOCHOBeHHSHA, JIBI"‘ICTBBB
3ByKa, cBeTa, XHMMHYECKHX BelllecTB.

CHreansl, MoCTyNalomiAe W3 OPraHoB YYBCTB MW JPYTHX OPraHoB,
CYMMHDYIOTCH M IlepepabaThiBaloTcH B HepPBHBIX yajaX WJIM B CIMHHOM
| rosopHoM mosre. [locse sToro K opramaM MOCTYNAIOT OTBeTHREIe CHI-
HAJLI, PeryJHpYIoIHe AedATelbHOCTE OPraHoB.

KusHeeATeILHOCTS MHOTOKJIETOYHBIX SKHBOTHRIX KOOPAHHHPYETCS
3a CYET COBMECTHOIO AeiHCTBHA TyMOPAJLHOH M HepBHOH peryJAnHH,
KOTOPYI0 HaskIBAIOT HelporymopanasHoil peryiasuueii. I'yvmopannuas
peryindanya Io3pojdAeT KOOPAHHHPOBATE IAJNHTe/JIbBHEIE NpOIEeCCHl JHH3He-
JNleATeJbHOCTH: POCT, WHAHBHAyaJibHoe passuThe. HepBHas peryisnms
MO3BOJIAET XHMBOTHHEIM OBICTPO BOCIPHHHMMATL H ONEpPATHBHO pearupo-
BATh Ha BHeIIHMe M BHYTpPeHHHe pasjipaxkeHus. C nomomsio Helpory-
MOpPaJBLHOH peryaanun obecneudBaeTcs corjiacoBaHHas paboTa Becex
CHCTeM OpraHoB, NOJJep:KHBaeTcH MOCTOAHCTBO BHYTPeHHeH cpejbl M
YCTOMYHBOCTE BCeX (PYHKIHHA opranusma.

Kakoe CTpoeHue UMeer HerpoH? m . HepsHas 0
Yro Takoe pedexc? cucrema.

ped ~ B He¥ipoH.
KakoB MeXaHu3M HeMporyMopansHoW perynaumu? Pegpnexc.
HazosuTe XuBOTHLIX C Hambonee passutoit HepsHon = HeWporymopans-
CUCTEMOIA. Haa perynayus.

1. BuINWILKTE W3 TexcTa naparpaga HoBbIE Mo- w
HATAA, HaITuJ,HTE WX onpepenedHue B 3HUMKNoNe-

JMHEeCKoM CnoBape, MHTepHeT-uCTOMHUKaX.
2. PaccMoTpyTe pUCYHOK 93 M cocTasbTe NnaH paccka-
33 O CTPOEHUWM HEWMpOHaA.

Iouemy skH3HENEATENHLHOCTH KHBOTHBIX peryjaHpyer-
CH IYTéM COBMECTHOIO JAeMCTBHS I'yMOpajbHON M
HepBHOH peryjsuu?
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)
q HayvyenHe peakiiHM AKBAPDHYMHBIX PHI6 Ha pasjJpamuTelH H
(opMHpORAHHE ¥ HHX pe(pIeKCOB

1. Habmiogasa noBeneHHe pEIO B aKBADHYMe, BEISICHHTe, KAK PHIGH pe-
armpyioT Ha pasiduyHble pasjipadkeHusi: OpOIIeHHBIA B BOJY KOpM,
ONYIIeHHLIH B AKBAPDHYM cav0K, IMOCTYKHBAHHE 10 CTeHKe aKBapH-
yMa.

2. Heckonsko AHeH MOAPAA, HelOCPEACTBEHHO Iepej] KOpMJeHHeM
peI®, BKIIOUAMTe HaJl AKBADHYMOM 3JIEKTPHUECKOe OCBellleHHe.

3. HaGmiogaiiTe 3a TeM, Kak PHIOEI peardpyioT Ha BCIBIIIKY CBeTa.
ITocne peaknum prIb gaBaiiTe peIGAM KOpM.

4. Yepes HecKOJBKO JHeH M3MEHHTe VCJOBHS ONLITA M IOCJHe peak-
IHH pHIO HA OCBeIleHHe He JaBaiiTe UM KopMm. Kakne ma3MeHeHHA
B nopejlesn pui6 BRI Habmogaere?

5. B TeTpajiu 3aIHMINHATEe BEIBOJ O (JOPMHPOBAHHH ¥ PHIG pedieKcoB.

3BepH AHAJNMBHAPYIOT cojiep-
JKalHecsd B BO3JAyXe XHMHYeC-
KHe BelecTBa ¢ IMOMOINLI0 Hoca,
a BelecTsa, B3fAThble B pOT, € IIO-
MOmBI0 A3LIKAa. B oraHume or
3Bepeil y sMeil UyBCTBA BKyCA H
sanaxa He obocobJieHsl.
3Mes HIOXaeT BO3AYX, «IIpo-
Oysi» ero Ha BKyc. BricoBhiBas
PasfBOeHHEIN A3KIK, OHA cobHpa-
eT 3anaxd Ha ero BJIAMKHYIO 1o-
BepXHOCTE (pHc. 94). 3aTeM smes
oTnpapjifer 5TH npofbl Ha aHa-
Puc. 94. JIA3, TPHKAMAS KOHYAK ASLIKA
K HéDy, rie pacloJiodKeHb! cllellHa/bHbIe YYBCTBHTeIbHbIe AMKH. B HuX
HAXOAATCHA OYeHL TOHKHEe BOJIOCKH, KOTOpPEIe ompenesifaorT XAMAYeCK At
cocras 1po6 M HANPABJISIOT MH(OPMAIMIO B MO3T.

Wcnonbays QONONHUTENbHbIE UCTOMHUKKM MHpOpPMaUMK: MHTEepHeT, Hay4dHo-
nonynApHyio nuTepatypy (XypHank!, KHUM), HaAOUTe, KaK pa3Hbie XWBOT-
HbIe OPWUEHTUPYIOTCA B NpocTpaHcTBe. OBcyawTe NonyHeHHsle CBeAeHUs
B Knacce.
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TonoBHOM MO3r MO3BOHOUYHEIX >KMBOTHEIX COCTOMT M3 IATH oTHAeJIORB:
IPOJOJTOBATOI0 MO3ra, MO3JKeUKa, Cpe/lHEro Moara, HpOMeXYTOUHOI'O
MO3ra ¥ IepejJHero Mosra, COCTOAIIero M3 JBYX moaymapuid (pue. 95).

Ilpodonzosamutit M032 KOOPAMHHUPYET MHOMKECTBO pedieKcoB, He-
OOXOMMBIX NSl NOUIePKAHUS KHU3HKU: JbIXaHue, COKpAalleHue cepaia
H COCYAOB.

Bonsiuve nonywapms

MepenHnit Mo3r _

Moaxe4ok

MpoponrosaTtwiii MO3r
CpenHuin Moar

Puc. 95. TONOBHOW MO3r MNO3BOHOYHBIX
JKMBOTHBIX

Mosxcenox KOOPIMHHDYeET CJIOJKHBIC JBHIKeHMS W OTBevaeT 3a NOJ-
JepxkaHHe paBHOBecHd Tena. Moa:KeuoK JIyullle PasBHUT VY IIOJBHIKHBIX
MO3BOHOYHBLIX KHBOTHBIX: PbID, NTHIl, MJICKOIHATAIOMMX (3Bepeit).

OueHs pasHOOOpPAsHEI H CJIOKHEI (YHKIOHH CPeJHEr0o H IPOMEXKY-
TOYHOIrO Mo3ra. Cpeduuil Mo3z y4acTByeT B KOOPAMHAIIMHA OPHMEHTHPO-
BOYHEIX pedJieKcOB Ha 3pHTeJbHEIe H 3BYKOBBEIe pasjpaskemnf. [Ipo-
.nw:xymouuuﬁ Mo3z TAKM¥e YyYacTBYeT B KOODAHHAIIHH 3peHHA.

ITepednuit mo32 — OTJeN TOJOBHOTO MO3Ta, COCTOSAIAN H3 MOAKOp-
KH M KOphl GoJbIINX noaymapuii. OH gBigercs BadkKHeHIIMM OTIesIoM
HepBHOH cHcTeMBl M HauboJiee PA3BHT Y NTHI, 3Bepeld W ocobeHHO Y
YeJ0BeKa.

IMoBpesxienne Kakoi-TAG0 YACTH I'OJIOBHOIO HJIM CIIMHHOIO MO3ra
NPUBOAHUT K HOTepe YYBCTBHTEJIHHOCTH HIM K NAapaaddy TOH HIH HHOHK
YACTH TeJa.

MCNoNb3ys MHTEPHET-UCTONHNKM, Hay4HO-NONYNAPHLIE XYpPHanbl, KHWMM,
TeKCT y4ebHWKa, NoarotoBbTe cooblieHue Ha Temy «HepeHas cuctema
NO3BOHOYHBIX XWUBOTHBLIX®.
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CuocobHOCTL OpPraHu3MoOB coOBep-
mars onpejejJéHAble AeHCTBAA H pe-

KaK opraHvambl pearupyior Ha
arupopaTh Ha BHYTpeHHHEe M BHeI-

M3IMEHEeHUA B OKpYXalolLen cpe-

ne? HHe GAKTOPhl HASHIBAIOT HOBEIeHH-
= 5 eM. OHD HanpaBJ'IEHO Ha coxpaﬂeﬂne
B 4em nposBnsercs nosepaeHve? OpraHM3MOB NPH M3MeHeHHH YCJIO-

BHH OKpysKalomeil cpeisl, cmocob-
CTBYeT BBLIXKHBAHHIO M OCTABJICHHIO
MOTOMCTBA. DJIeMeHTHI MOBejleHHs, NPOABJAONIAeCH B JBHIraTelbHOMH
AKTHBHOCTH, M3BeCTHBI y pacrenuii. Hanpumep, HacekoMosHEIe pacTe-
HHS BeHepHHA MYXOJOBKA M POCAHKA JIOBAT HACCKOMEIX, CJYXKAIMHX
JUISE HUX OJJHUM M3 MCTOYHHKOB ITHIIH. Y pacTeHHs MHUMO3bl CTHIILJIH-
BOIf IPH NPHKOCHOBEHWH OLICTPO CKIAJLIBAIOTCH JIMCTHSA.

Y KMBOTHBIX IOBeJeHHe IPOABJIAETCH B JABHIKeHHIX, HOJIOMeHUAX
TeJla, M3JlaBaeMbIX 3BYKaX, JKecTaX M MUMHMKe, U3MeHeHMAX OKpPacKH.

- -

Kowka sHUMaTensHas Kowka gpemner Kowka npossnsier
w 6ogpasn 6ecnokoncTeo

Kowka penaet suibop Kowka nemoHcTpupyer Kowka wwnur
mexay noberom rOTOBHOCTL K 0BOpOHe
W HanageHuem W yrpoxaer

Puc. 96. TuNbl NOBEAEHUA KOLLIKM
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CymecrByiorT pasabie BHIALI NOBeJeHHS ¥HBOTHLIX: IHINEBOE, OPHEHTA-
NHOHHOE, KOHKYPEHTHOe, PenpOAYKTHBHOE, 0OIecTBeHHOE.

Bel HeopHOKpaTHO HabJofa/IM 3a NOBeJleHMEeM KOIIKH. Y3HATh O eé
HAMEePeHHAX MOKHO IO BHEIPAMKEHHI0 MOPALI H MOJOXKEHHIO Tela
(puc. 96). BcnoMHHTe, Kak TIIATEJBHO KOIIKa-MaMa BhLIH3LIBaeT
KorAT. IllepoxoBaThiM fI3LIKOM OHA V/JAJISET ¢ IMEPCTH Bce MOCTOPOH-
HHe yacTHk. Taxk komka nposaeiager 3abory 0 IOTOMCTBe.

Komka momedaeT cBOIO TeppHTOPHI0 MaXy4uMMH BemecTBamMu. Oma
TPETCA CBOMM TeJIOM O JiepeBbd, Mebelb B JIOMe M JpYIrHe IpeaMeThl,
ocTaBASIA HA MX NOBEPXHOCTH 3amax. YJacTok, NOMeYeHHLIH nmaxyuu-
MH BelecTBAMH, IPHHAJIEKHT TOJBKO 3Toi KomKe. Tak y Komek mpo-
SIBJISeTCS TePPUTOPHAJILHOe NOBeJleHHe.

Bo BpeM#s ccophl, HAIpHMep H3-3a NHIIH, TEPPHTOPHH HJIM NAPTHE-
pa, ¥ KOIIeK NpOoABIAeTcHA arpeccuBHoe mnopefeEue. OHM NPHHHUMAaIOT
yrposkalomde Mo3kl, A3AI0T cBoeoOpasHLIe 3BYKH, MpeAyIpeskjas Mmpo-
THBHHMKA O CBOMX HaMepeHHMAX M sanyrusasd ero. B peayiaesrare ciaboe
SKMBOTHOE yeTymaer Gojiee CHILHOMY.

Habmonasa 3a 0X0T0H KOIIKH, MOM¥HO HNOJYYHTH IpejicTaBleHue o eé
mamesoM mnopefienrn. Komka ofesaHO mojicTreperaer Ao0eray. BhicMar-
PHBAas >KePTBY, OHA CJIeTKA NPHIOJHHMAETCH W, CrOPOHBINHCEH, MeJIeH-
HO TojKpajsiBaeTcs k Hel. IIpy sTOM JABHIMKEHHS KOIIKH COBepIIeHHO
GecrryMHEBI. BEIc/IenHB 700Uy, OHA HEKOTOPOE BpPeMs CTOHMT C ONYIIeH-
HOH IoJIOBOM, 3aTeM BHe3alHO MMOJHAMAETCH Ha 3aJlHAX Janax, cCTpeMH-
TeJIbHO NPHITAeT M HeOKHJAHHO HamajgaeT Ha keprBy. IlosTomy komr-
KY HasplBalOT KPaAAVIIUMCS OXOTHHKOM.

Takum ob6pazoM, OPralmM3MEl ¢ TOMOINLIO NMOBEJEHHSA PeryJaHpyioT
CBOM OTHOIIEHHMA C OKpY:KaromuMm Mupom. IIpu sToM OHH cTpeMsATCH C
HAWMEHLIITHMHA 3aTPATAMH SHEPIrHH VOBJIETBOPHTE CBOHM NOTPeOGHOCTH B
nuine, NpoCTPAHCTBE M BPeMeHH.

Yro TaKoe noseneHue? 0 . MoBefeHue. 0

KakoBO 3HaueHue NoBefeHUA B XWU3HW OpraHui-
MOB?

lMp1BeanTe NPUMEpL Pa3HbiX BUAOB NOBEAEHUA Y A0-
MAaLUHUX XMBOTHBIX,

AL g4 TTogemy B JKHSHA SKHBOTHEIX GOJBINOe SHAYCHHE HMe-
0T npuobperéHHele, cBA3aHHLIE ¢ oOyuYeHHeM (OpMBI
TnoBejileHAA?
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ITourn Bce KHBBIE CYIeCTBa CIIO-
cOOHBI IPUBOAXUTEL B JIBHIKEHHE XOTS

Kakue cnocobbl ABMXEHUA Xu- 6u1 uacts cBoero Tena. Tax, Bcé Bpe-
BOTHBIX BaM M3BECTHBLI? MA H3MeHAIT CBOE I0J0KeHHe B
KaKOBO 3HaYeHMe ABUXEHWA B NPOCTPAHCTBE M COBEPINAIOT JBHIKe-
XU3HK OPraHU3MOB? HUA pacTylHe 4YacTH pacTeHH.

Hanpumep, B HanpapBJeHHH HCTOU-

HHMEKa cpeTa uarudbarTca MoJOALIe
HOPOPOCTKH M BePXYIIKM mobera ¢ jgucthamMu. Msrnbasch, opramsl pacre-
HHH 3aHUMAIOT OOTHMAJLHOE IOJIOMKeHHe MO OTHOIIeHHI0 K HMCTOUHHKY
cpera. IIpu npopacrasny ceMeHH, He3aBHCHMO OT €I'0 IOJIOXKeHHS, 3apo-
ABIMIEBEIH KOpemoK 006A3aTeJbHO PACTET BHH3, a TJIABHHIH mober —
BBepX. Ecim npopocTok nepeBepHyTh KOPHEM BBepX, a HoGeroM BHHS, TO
yepe3 HEKOTOpOoe BpeMs KOpeHb H30THETCA BHH3, a mober — BBepX.

B ominMume or pacTeHMid, GOJBLIIMHCTBO JKMBOTHBIX MOIVT JABHIATh-
csl BceM TeJIOM M NepeMeIarhcs ¢ MecTa Ha MecTo. CaMBIM IPOCTRIM
ABJISeTCS NACCHBHOE JBHKeHHe JKHBOTHHEIX B IOTOKaxX BO3AYXa M BOJ-
HBEIX TeYeHHAX.

OpEMM H3 caMbIX [JPeBHHX M HPOCTHIX fABJseTcH aMébouiHOe [BH-
JKeHHe ¢ TMoMombIo BrnaYmBamuii. Taxkmm ofpasom mepememaeTcs
OJIHOKJIETOYHOE XHBOTHOe aMéba oOBIKHOBeHHad, a Tak:Ke (DaromuTel —
CHeNHAaJU3HPOBaHHbIC 3alHTHRIE KIETKH, YHHYTORaimue GosesHe-
TBOPHEIe MHKPOOPraHH3MEI B Tejle KHMBOTHBIX H UeJIOBeKa.

Muorue oRHOKJETOUHEIE M MeJjKHe MHOIOKJIeTOYHLIe JKHBOTHELIE
nepeJBHTalTCA C MOMOIBIO JKTYTHKOB H pecHHYeK. JHryTHkoB, Kak
NpaBuyio, OAWH WM aBa. OHM JUIHHHee, YeM pecHHYKH. C IOMOIIBIO
JKTYTHKOB IlepeMelaiTes, HampuMep, OAHOKJEeTOYHEIe OPTraHH3MBl —
6610, a Takke IBIJIeHA 3ejléHa#, XJaMHIOMOHaja. PecHHUKH ciry:kar
OprafHoHjIaM¥ JIBHKeHHS WHQY30pHiA, JHUHHOK MHOIHX BOJHEIX YepBei
H pAfa ApYIHX SKHBOTHBIX.

B nepepBu:keAHH 6oJiee KPYNHBLIX JKHBOTHBIX YYACTBYIOT MBIIIIIH.
OHH MOryT coKpamarhkcA H, HaobOpOT, VAJIHHATLECHA, IPHBOAA B JBHIKe-
HHe oprauusm skuBoTHOro. Habiiojas 3a NONSYIHAM JOMKAEBLIM Yep-
BEM, MOXKHO YBH/JETh, KaAK IO ero TeJy IPOXOAHT BOJHA COKpPAIleHHH.
IIpu sroM yTOomMNEHHBIe YYACTKH TeJla YepeAyHTcs ¢ TOHKHMH M BbI-
TATHBAIOIIMMHCH.

l'onoBonorne MOJUNIOCKH: KaJbMaphbl, OCbMHHOI'H M KapaKaTHI(bl —
MOTYT JIBHTATLCA PAsHEIMHA crocobaMu. OJHA CKOJML3AT MO BOJHAM (OCH-
MHHOI aproHaBT), ApPyIrHe MUaTcs, KaKk peakTHBHad pakera (Kajibmap,
ockMHAHOT) (pHe. 97).
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PErYIALMA XU3HELEATENILHOCTU OPFAHU3MOB

Y WIeHHCTOHOI'MX YKUBOTHBLIX: pa-
KOB, NAYKOB, HACEKOMEIX — IIOABH-
JIUCH CHellHalibHble OPraHbl IepejBH-
JKeHHsl — KoHewHocTH. OHHM cocTOAT
M3 WIEHHMKOB M NPHBOAATCA B JBH-
skeAwe MBmnamua. Kpome wvOr, y
MHOTMX HACEKOMBIX eCTh KpPBLIbAH.
C uX moMOmEBI0 OHH OCBOHMJH BO3-
aymHeyio cpeny. IlepBrie neraromue
HACEKOMBIe MMOSABMJIMCE Ha 3emie PUC. 97. PeaKTvBHO® MBUXEHUE
okoso 200 MJH JeT Hazam. OCLMUHOra

Croenmassuast ONOPHO-ABHTATEN b
Hasg CHCTEeMA, COCTOANAA M3 KOCTeH W MBI, CYNIEeCTBYeT Y IIO3BOHOY-
HBIX JKHBOTHBIX — pbI0, 3eMHOBOJHBIX, NpPeCMBIKAWIIMXCSH, HNTHI[ X
MJIeKONATalomuX (3Bepeii). Biarogapsa sToMy MO3BOHOUHEIE YKWBOTHEIE
cnocofHLl AKTHBHO MepeMeInaTbcd B BO3JyXe, Boje, IIOYBe M Ha €€ I10-
BepXHOCTH.

PaznuuHbIMH crnocofaMy M ¢ PaszMYHON CKOPOCTBIO IUIABAIOT B BO-
ne peibel. B sToM nponecce GOJBIIYIO POJEL MIPAlOT IJIABHUKH, ocobeH-
HO XBocTOBOiH. C ero moMomsio peiOE ILUIEIBYT BHEpEX.

Y TakMx akTHBHBEIX IJIOBIOB, KAK KHTHl H AeJbMDHHLI, NepeiaHe Ko-
HEYHOCTH NPeBpPATHIHCE B JacThl. OCHOBHEIM OpPraHOM ABH’KEeHHA STHX
BOJHLIX 3Bepeil CHYMHT MOIHBIH XBOCT, 3aKaHYMBapIuiica ABYX-
JIONACTHEIM IIJIABHHKOM.

Kak no TBépjoMy rpyHTy, TAK M B BOJle MOI'YT AKTUBHO IepejiBH-
rarbca 0oGpRI, OHJAATPEI, JATYINKH, kabel. MUX sagame mansl cHabke-
HBl IJlaBaTeJIbHEIMH IepeloHKaMH, HATAHYTRIMH MeXIy NalbIlaMH.

Crpoenre MHOTHX KHBOTHHEIX B NEpPBYIO0 ouepelb NpHcHocobIeHO
ans uepeasuxenusi. IIoABMIKHOCTL HO3BOJIHET MM HAXOAWUTH MHILY,
MOKHJAATHL HeOJATONPHATHEIE MecTa, CHACATHCA OT XHIMHHKOB. Takmm
obpa3omM, ABH)KeHHEe SABJAETCA OJHHM H3 Ba)KHEHIINX CBOHCTE JKHBEIX
OpraHu3sMoB.

Kakue BUXEHUA COBEPLIAIOT PacTeHus? AsuxeHns 0
= aCTeHUA.
KakoBO 3Hau4eHue [IBMXEHUA B XMIHW pacTeHun? y p
lMepegsuxeHue

C NOMOWLI0 KaKUX OPraHOB MepefiBUraioTci XWBOT- | JMBOTHBIX.
Hble?

ITouemy y >KHBOTHEIX, B OTJIMYHe OT PACTEHWIA, BRIpa-
GOTAJIMCH pasjAvHbIe CIOCOOR NepeBHKeHus?
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JBuxeHne opraHU3MoB

q Ouens pasHOOGpasHLI 10 CTPOCHHIO H (DYHKIHAM KOHEYHOCTH
HACEKOMEIX: ILTaBaTejbHBEIe (CKYK-ILUIaBYHell), AJsA cOopa NBLIbL-
el (mMens), XBaTaTelibHbie (Bomb), GerareibHble (Mypasei), komna-
TensHEIe (MeaBenka) (puc. 98). Kak BEI AyMaeTe, ¢ 4eM CBS3AHEI 9TH
BHIOHM3MeHEeHHH KOHeuHocTei?

xgaratenbHasn

nnagartensHas

GeratensHas

ans cbopa Nbinbubl
KonarenesHas

Puc. 98. [lpurartefibHble KOHEYHOCTHM HACeKOMBIX

HETEPBCEH MeXaHH3M peaKTHBHOI'O JBHYXeHHA IOJOBOHOI'HX MOJ-
mockoB. HaOpaB B CBOSE MYCKYJHCTOe MEIIKOBHIHOE TeJO BOJABI, JKH-
BOTHOE pe3ko cokpamiaeT Meimmnel. IIpm sTom Boma ¢ cmioi BeIGpackl-
BAeTCH M3 Tejla Yepe3 BOPOHKY M MOJUIIOCK, NOJAODHO pakeTe, YyCTpeMJIs-
eTcsa Buepén. BeackiBaHWA BOJIBI M PeAKTHBHEIE TOJNUKH B IOJIOCTH Teja
¢ HeyJIOBAMOM OBICTPOTON CJIGAYIOT OIHO 3a JAPYIHM, M MOJUIIOCK pake-
TOIf NMPOHOCHTCS B CHHeBe oKeaHa. MycKysjaTypa y roJIOBOHOTHX MOJI-
JII0CKOB Xopoimo pasBura. C eé NMOMONIBI0O BOPOHKA MOMKeT MOBOpAYH-
BaTLCA B JTIOOYIO CTOPOHY, YTO MO3BOJIAET JKHBOTHOMY OBICTPO pasBopa-
uyupathed. Kanbmapel, GecnpephipHO paboras TeJIOM-MEIIKOM, MOI'YT
MYaATECS B MOrOHe 3a PHIGAMM €O CKOPOCTEHIO o 50 KM/4, Jaske BHITIPHI-
I'MBATE M3 BOJLI M IPOJIETATE HEKOTOPOe PacCTOHHHE IO BO3AYXY.
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PEMYIISILINS XU3HELEATENLHOCTA OPTAHU3MOB

IToaBoHOUHBIE JKHBOTHEIE IIPH IepefBHXEHAH [0 cyIle XOAAT, IpPHI-
rator ¥ Geraior. I[Ipy 5TOM OHHM MCIOJB3YIOT YeThIpe (pexe JBe) KOHeY-
HOCTH KAk peiyaru. BricTpee BceX HA KOPOTKHEe JHCTAHIMH Oeraer
JJUHHOHOIMH remapn. OH 3a HeCKOJBKO CeKVHJ| pasBHBAeT CKOPOCThH
110 xm/4, HO MOXKeT Jep:KaTh eé JHmEL 15 ¢. AHTHJIONE CHOCOGHEI
pasroaaTeed Ao 110 KM/4u ¥ coXpaHATE TY CKOPOCTHL Ha HECKOJBKO
MHHYT, a 3atem Oojsee mosydaca 0e:kaTs co cKopocThio 60 kM /4.

B orimume oT GOJNBINHHCTBA >KHBOTHEIX, CBODOJAHO Ilepe/IBHTA0-
MUXCsA B MPOCTPAHCTBE, PACTEHHS] BeAyT NPHKPeILIEHHLIA 0obpas MU3HH
H KaXxyTcdA HaM HeNOABHIHHBIMH. Ha camom ke Jgejle B NOCTOAHHOM
JIBHOKeHHH HAXONATCH IUTOIUIASMA W OPraHOMJLI PACTHTENLHBIX KJe-
TOK, pA3JHYHEIE OPraHEI pDACTeHMIi: cTeG/IH, KODHH, JIMCTHEHA, INBETKH.
Tak, B mouBe KOPHU IepeMellaloTcd [0 HAUPABICHWIO K IUTATEJIbHBIM
BelllecTBAM. JTO CHOCOGCTBYET pPACIIHMPEHHIO o0JacTH OOHTAHHA KOPHeH
B JyUIIeMy MCIOJb30BAHMIO HAXOAAIMXCH B Hell BOALI M MHMHepasb-
HEIX BemiecTB. HagsemHasle mofern pacTeHHi NepeMelialoTcd B BO3JAVXe
BBEpPX M BIIMPL, YBeJUUYHBAHA ILIOIMANL BO3AYIIHOIO ITUTAHMA.

JIMAH JABHKYTCSA B HANPABJeHHH ONOPHEI — KPYIHEIX CTBO-
JIOB JlepeBLEeB, OOBHBAIOT MX M BHIHOCAT JIMCTBA K CBETY.

Bri moxkere maGuiofarh 3a JBHXKeHHeM IBETKOB M CONBeTHH V pajua
pacrennii. Hanmpumep, conBeTHAa OAyBaHYHKA YTPOM OTKPHIBAIOTCH, a
BeYepoM 3aKphiBalOTCH. ¥ TIOJNbIIAHA IBETKH PACKPBLIBAIOTCS IIPH IO~
BHIINIEHHWH TeMIOepaTyphkl BO3AYXAa HJIH APKOM OCBeIlleHHH, a 3aKpkiBa-
JOTCH IPH 3aTeHeHWH WJIA NOHHMIKeHHH TeMIleparyphl. JIBHskeHns mper-
KOB CBA3AHEI ¢ MX NPHCHOCOGJEHHAMH K INepeKpPECTHOMY ONLLICHHIO
HACEKOMBIMM, C 3aIUTON OT HeGJArOUPHATHLIX YCJIOBHIA.

B ocHOBe J060T0 ABMKeHHS PACTEHHS JIe’KAT ero poct. OH 3aBH-
CHT OT YCJIOBHMH cpelbl (TeMIeparyphbl, OCBeI[@éHHOCTH, 3eMHOI0 HpH-
TAKEHNS H AP.) ¥ OT cojiep’KaHWAS POPMOHOB B KieTkax. Yame Bcero
ABHXKeHHe NpPOABIAeTCA B BHAe H3ruboB opraHoB. Hanmpumep, Bepxym-
KH noberos marubaloTcsa B CTOPOHY cBeTa.

CrebGele B KOpeHL IO-PA3HOMY PEArHpYIOT HA 3eMHOe NPHTAXKeHHe.
Crebenb pacTér BBepX, B NPOTHBOIOJIOMKHOM HANPABICHHH OT JeHCTBHSA
CHJIEI 3eMHOro NpHUTHMKEeHHS, a KOpeHb BHH3 — II0 HAIpPaBJIEHHIO
JeAcTBUA 3TOM CHJILI.

CpaBHuTe ABUXEeHWe pacTeHuid W XMBOTHbIX. [laHHble npefAcraBbTe B BUE

® BHUMaTENBLHO ﬂpoqmaﬁne TeKCT naparpaqaa 4] AOI‘IO.I"IHNTEIIH-IHF! Matepuan.
Tabnuub!.
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B :kHBOif mpHpOJe MHOTO OpPraHH3-
MOB, COCTOAINIHX H3 o,:[noii KJIeTKH.
Y10 TaKoe Knetka, TKaHb, OpraH? TakoBsl GakTepHuH, OJHOKJIETOYHBIE
BOIOpOCJIH, l‘pHﬁH H HBOTHEIE.
Y Bux kaerka obJajaer BceMH
cBOicTBAMHM, NPHCYIIHMH opra-

KaKoBb!l NpuU3Haku XWBOro?

HH3MY.

Knetka — CTpyKTypHas M (YHKUMOHANbHAs efiMHWLA XWBOTO OpraHuiMa.
Y MHOTOKNIETOHBLIX OPraHU3MOB IPYNINbl KNETOK, CXOAHBIX MO CTPOSHMIO U (YHK-
UMAM, COCTABNAIOT TKaHW. M3 TkaHen (hopMUpYIoTCs opranbl. OpraHsl AeicTey-
0T COBMEeCTHO M 06p33y'IOT CUCTeMbl OpraHoB, BhLINONHAKOLWLWE BaXHenwme
XMU3HEeHHble npoueccs! (puc. 99).

Hanpumep, B opraEHaMe >XHBOTHHIX OOBIYHO B3aMMOJEHCTBYIOT cle-
AylolllHe CHCTeMbl OPraHOB: ONOPHO-IBHraTe/ibHAs, NHINEBapHTebHAS,
JILIXaTeJbHAA, BRIAEJUTe]LHAA, KPOBeHOCHASA, IOJoBasA, HePBHAA W 9H-
NOKpHHHASA.

Onopno-deuzameasias CACTEMa COCTOHT M3 CKeJieTa W MBI, KO-
TOpble K HeMY IPHKpeIUIeHbl. JTa CHCTeMa BBIIOJHHET B OpraHusMe
SKMBOTHOI'O OIIOPHYIO, JABHI'ATeJBLHYIO W 3alATHYIO (PYHKIHH.

Huwesapumenvias CACTEeMA COCTOHT H3 OPraHOB, 00eCIeUHBAIOIIHX
H3MeJibYeHHe W IlepeBapHBaHHe IHINH, BCACBIBAHHMEe INHTATEJLHBIX Be-
miecTB ® ylajleHHe M3 OopraHM3Ma HellepeBapeHHBIX OCTATKOB.

Butderumensnan cacTeMa CIYXKAT JJs BBIBeJICHHS M3 OpranusMa
H30LITKA BOABI H BpeJHBIX NPOAVKTOB oOMeHa BemecTB. Kpoeenocnas
CHCTeMa cHabKaeT KaIyI0 KJeTKY BCeM HeoOXOMHMBIM LIS eé 3Ku3-
ud. Pabora cepina obecnieunBaer JBHIKeHHWe KPOBH II0 COCYIAAM — KpO-
BooOpamenue. Biarogaps pabore opraHoB nojo8oil CHCTEMBI HPOHCXO-
JIAT pasMHOKeHHe KHBOTHEIX.

Hapymenue paborbl 06010 M3 OPraHoB oTpa)kaeTcs Ha (YHKIHO-
HHPOBAHHWH JIDYTHX OPraHOB M B KOHEYHOM CYéTe Ha JKH3HeJeATe/bHOC-
TH Bcero opramuama. Hanpumep, npH NOBpekIeHHH KOPHA Y pacTeHHA
HapymaeTcs nocrymienue Bojibl. Ilpy HejpocraTke BOJLI B JIHCTBAX
npekpamaerca obpasoBaHHe NHUTATeJLHBIX BelllecTB, KOTOphIe HeobXo-
JHMBI JUJISI pOCTA BCeX OPraHoB pacTeHHs.

Takum obpasom, KJeTKH, TKaHH, OpPraHkl H CHCTEMEI OPraHOB B
OoprasusMe B3aHMocBaAzaHbl. OHH QYHKIMOHHMPYIOT COIJIACOBAHHO H CO-
CTaBJIAIOT eHHOE Iejoe.
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PETYIIALNA XUSHEQEATENLHOCTA OPTAHU3MOB

Puc. 99. Cuctemb! OpraHoB 4enoBeka

Kakosa pofib KNeTOK B XM3HW OHOKNETOMHbIX 0 LenocrHocts
¥ MHOTOK/IETONHBLIX OPraHuIMoB? opraHu3mMa.

MoMeMy OpraHbl B MHOFOKMETONHOM opraHuame pabo- | K/I€TKH, TKaHM,
TalT COrNACOBAHHO? OpraHbl, CUCTeMbl
opraHos.

HH3MA?
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BbiBOADbI K I'MABE 5

Pasjipa’kMMOCTh — OTBeTHAS peakIHs OpPraHMsMa Ha BO3jeHCTBHSA
BHemmHeil cpexwl. Pasapa’kMMocTh IDpPHCYIIA BCeM >KHBEIM oOpra-
HH3MAM.

T'yMopansHaa peryianus — peryjsalis JKA3HeAesATelLHOCTH, OCY-
niecTriageMas 6HOJOIMYECKH AKTHBHEIMHE BelllecTBAMH — I'OPMOHAMM,
NPOAYKTAMH OOMeHA BeIecTB, BRIJEISCMEIMH KJCTKAMH H TKAHAMH
B KpPOBBb, JIUM(Y H TKaHEBYIO JXHIKOCTh.

HepBHas peryasinusa — peryjasilids, ocyINecTBiseMas HepBHOMI
cHcTeMoii. OCHOBY HepBHOM CHCTEMEl COCTABJISAKOT HEHPOHEI, COCTOA-
mHe U3 Tea, JUIMHHOI'O M KOPOTKOI'O OTPOCTKOB.

HeiiporymopasnbHas peryJjfAlns — COBMecTHOe AelicTBHe HepBHOM
H I'yMOpPaJILHOH peryiasnuH, obecneurBaloliee corjiacopanuyio padory
BCeX OpraHoB MHOIOKJIeTOYHOT'O OpraHH3Ma.

Peduiekc — oTBerHAsl peakiys OpPraHMsMa Ha pasjpakeHHe, ocy-
mecTBaAgeMas ¢ MOMOINLI0 HepBHOM cHcTeMul. Peduiexkchl OGnIBaioT
BpOM/IéHHLIe B npHoGpeTéHHEIe B TeueHue >ku3Hu. C HOMOIIBIO NpH-
o0peTéHHLIX pedUIeKCOB OPraHU3MEl MpHcnocabIHBaOTCsS K H3MeHeHH-
SAM OKpY’Kawlneil cpeikbl.

IMoBenenne — neiicTBHA, CcoBepIIaeMble OPraHAEMAMH NPH JHOOLI-
BAHMH IHIIH, PAZMHOMKEHHH, NLIXAHHH H JPYTIHX Opolneccax >KH3He-
nesrenbHocTH. IloBejienre CBOMCTBEHHO BCEeM JKMBBIM OPraHH3MaM.
Ono cnocoﬁc'mye'r BEDXXHBAHHK OPraHH3MOB H OCTABJeHHK IOTOM-
cTBa.

JipH:xeHHe MO3BOJAET OPraHM3MaM HAXOAHTH NHINY, 3alHINATHCS
OT BparoB, 3amMMarh HauboJsiee Gnamnpnsmue JNA JKH3HH MecTa
obuTanud.

OprasuaM — 3TO eHHOe Iejoe. ITa IeJOCTHOCTh obeclieuuBaeTCsH
corjacoBanHoif paGoToil BceX OpraHOB, XHMMHYeCKOW H HepBHOH pery-
JIAILHeH.
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