


PBBAPH)KHMOCTB— 3TO YHHUBepCca/ibHOe CBOHCTBO
JKMBOI'O pearvmpoBarTb HAa BHEIIIHHMEe U BHYTPEeHHUe
BO3/1€eMCTBHs, KOTOPOE JIJKUT B OCHOBE INPUCIIOCOb/1eHUus
OpraHmM3sMa K YC/JIOBHUSAM OKPY >KaIleH cpeAabl M UX

BbBIDKHMBAHMNMNSA.
TPONMU3MBbI HaACTHUH TaKCHCHI pediexc
N3meHeHue ABH>KEeHUue U3MEeHeHUe oTBeTHas peakiusi
XapakTrepa pocTra | oTAe/nbHbIX YacTeu | Xxapakrepa opraHusma Ha
PacTUTE/IbHOI'O ABH)KEeHUs] pasjapakeHue,
opraHmMsma ocylecTB/isieMas
M KOHTpO/MpyemMasi
HEPBHOMW CHUCTEeMOM
y pacTeHUM: | IBUKEHUEe Y npocTrerilMx: |y MHOTOKJ/IETOUYHbIX
reoTporimMsm, JIMCTBEB K CBeTy XeMOTaKCHC, JKMBOTHBIX
reJIMOTPOriM3mM ¢dororakcuc




TponuaMbl — 3TO ABMXEHUSA OpraHOB pacTEHUN

B OTBET HA OQHOCTOPOHHEE BNUAHUE CBETA
(dbboTOoTpONN3M), 3eMHOE TAroTEHUE (reoTPONU3M)
N apyrme oaktopbl BHELWWHEN cpeabl, AeUCTBYOLME
HanpaBrneHHo. OHK HeobxoauMbl pacTeEHMIO AN
TOro, YTOObLI NPNCNOCOOUTL NOSTIOXKEHNE CBOUX
OPraHoB K 9TUM BHELUHUM dpakTopam. JTtobown
TPOMN3M MOXET ObITb MOMOXUTENBbHBIM UIMA
oTpuuaTenbHbLIM.

Ha4vano N3y4HeHWIo NMNPpunU4mH, Bbl3blBalOLLINUX
TPOIMnM3Mbl, MOJTOXWUJ1 BEJTTUKUIN aHTTIMNCKNN YHEHDBINU

Y. [lapBuH.



[TbinbUeBas TpyoKa nblfbLEBOro 3epHa, NPOPOCLLEro Ha pbifbLe
NnecTukKa pacTeHuUst CBOEro Buaa, pacteT nNnpamo U AOCTUTraeT
cemMs3ayaTka. ITO MONOXUTENbHbIM XeMOTponnam. Ecrnn xe
NbINbLUEBOE 3ePHO rnonagaeT Ha pblfibLEe NECTMKA LBETKA YYXXOro
Buaa, To TpybOKa cHayana pacTeT npsiMo, a 3aTem 3armbaetcs

B OOpaTHY CTOPOHY. OTO OTpULLATENbHbLIN XEMOTPOMU3M.

B naHHOM criydae OH NpenAaTCTBYET ONS1040TBOPEHNIO ANLIEKIETKM
B ceMsa3avyaTke. O4yeBnaHO, BELLECTBA, BblAensdemMble MeCTUKOM
PaCTEHNSI CBOEro BMAA, BbI3bIBAKOT MOMNOXUTENbHbIN
XeMOTPOMNn3Mm, a 4y>Xoro euaa — oTpuuaTernbHbIN.



MpopacTaHue NbibUbi B NbULLEBYH TPYOKY

MbiNbUeBoOe 3epHO

Pbinbue

MbinbueBas Tpybka

Cemsizayartok

3aBs3b

Cnepmuu
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nono>xXwumrteJibHoble
oTpuUuuaTeJibHble

(ecnwun pacteHue
marmnbaerTca K UICTOYHUKY
pa3gpa*keHusa)

(srmbaHme npoucxoauT
OT MCTOYHMUKA
pa3apaxkeHums)




Crebenb € NUCTbSAMU NPOSABAAIOT NONIOKUTENbHDbIN
¢doTOTPONMU3IMM PACTYT MO HAMpPaB/IEHUIO K CBETY, a
KOpeHb — oTpulaTesibHbin poToTponuaMm(puc. 52).
PacTeHus pearnpytoT Ha rpaBUTaLIMOHHOE rose 3eMnu.
ObpaTuTe BHUMAHME Ha AePEBbLS, PACTYLLUME MO CKIIOHY
ropbl. XOTS1 NOBEPXHOCTb MOYBblI UMEET HAK/OH, AEPEBDLS]
PAcTyT BEPTUKaNbHO. Peakuns pacTeHnn Ha 3eMHoe
NPUTSXKEHUE Ha3blBaeTCca reorponuamMom(puc. 53).
KopeLlok, KOTOPbIN NOSABNSAETCA U3 NMPOpacTatoLLEro
CEMEHU, BCEraa HarnpaBieH BHU3 K 3eMJIE

— MOJIOXKUTENbHbIN reoTponu3amMm.llober c NUCTbsIMY,
PAa3BMBAOLMNCSA U3 CEMEHU, BCEraa Hanpas/ieH BBEPX OT
3eM/IN — OTpULIATE/IbHbIUA FreoOTPONU3M.



[TonoxutenbHbIK OTOTPONMU3M




\ / Puc. 53.feoTponunam: 1— LiIBETOYHbIN MOPLLIOK C
/ npsiIMOpacTYLLMMM NPOPOCTKaMMN peamnca; 2 —
LIBETOYHbIN FOPLLOK, NOMOXEHHbLIN HAabOK U
{-""""’ ?{: cogep Kalluics B TEMHOTE AN YCTpaHeHUs

m— | —% (oToTponn3sma; 3 — NpOpPOCTKN B LIBETOYHOM
ropLUKe N30rHYINCb B CTOPOHY,

[ B ’7345,25 ? NPOTUBOMNONOXHY OEUCTBUIO CUINbl TAXKECTU

=

| | (cTebnu obnagatot oTpuLaTenbHLIM
reoTpornnM3mom)
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—NnpeidMeTHoe CTekKno

KPHCTaANNHK
MOBaApPeHHOH CONK



WHpy3opuu oGncmmor

Kanns ceHHoro
HACTOS € bakTepusmm.




[ToMMMO TPONU3MOB, Y pacTeHUN HAONOAATCA ABUXKEHUS
MHOIo TMNa — HACTUN.OHM OT/INYAIOTCS OT TPOMNU3MOB
OTCYTCTBMEM OnpeaeeHHoN OPUEHTUPOBKM K Bbl3BaBLLEMY
X pasgpaxkuntento. Hanpumep, ecnm npuUKOCHYTbLCS K
NINCTbSAM CTbIASIMBON MUMO3bl, OHM ObICTPO CKaabiBalOTCA B
NpoAO0/IbHOM Harpas/IEHUMN N OMYCKalTC KHU3Y. Yepes
HEKOTOpOe BpeMSA NIUCTbS CHOBa NPUHUMAIOT MDEXHee
NONOXEHNE




Pazopadicumocms

MyxonoBka

Pacmenue ouens wybcmbBumensno K, Pacmenue obradaem bucmpoii peaKyueil
npuxocrnobBenuio Ha pazdpadicernue




Pasapa>kMuMoOCTb Y MHOIOKJ1IETOUYHbIX
XXUBOTHbIX. Pecnekcnol

* Pedonekc — 9T0 OTBETHaAA peakLua opraHu3ama Ha pasgpakeHue,
ocyllecTenaemas HepBHOU CUCTEMOMN.

* [lpeactaBneHmne o pedoriekce ObINO BbiCcKa3aHo elle [lekapTom.
o3gHee oHo ObIno pa3suto B Tpyaax M. M. CeueHoBa, U. n.
aBrioBa.

*[1yTb, NPOXOAUMbIN HEPBHLIM BO3OYXXOEHUEM OT
BOCNPUHMMAIOLLErO pasapaXXeHne opraHa 4o opraHa,
BbIMOMNHAOLLLEro OTBETHYIO peaKkumio, Ha3blBaeTCH
pedrieKTopHOU AYrou.



PASIOPAXMMMOCTD

Pazopa>XmMMoOCThb — 35TO CBONCTBO XXUBbIX
oOpraHM3MoOB pearmMpoBaTb Ha N3MeHeHne
OKpYy>XakLllien cpeqbl.

Mpumep:

- Orea:
ey CPTEEeAIRaD o
M DDA DAXCIHMCE

Bocipsmsir ag

infaurok”



PedonekTopHasa gyra

Peuentopbl = 4yBCTBUTE/IbHbIE HEMPOHbLI - LIHC
(BCTaBOYHbIE HENPOHDI)

Y

pabo4ynn opraH <= VICNOJIHNTE/IbHbIE HEUPOHDI



- PeuenTtopbl — 3TO OKOHYaHUA YYBCTBUTENbHbIX
HEPBHbIX BONMOKOH UMK crieyunanbHble
YYBCTBUTENbHbIE KNETKN, KOTOPbIE NPeodpasyoT
pasgpaxkeHne B HepBHble MMNYIbCbl. OCHOBHbIE
CBOMCTBA peuenTopoB — BbICOKaA
YyBCTBUTENBHOCTb U cneunduniHOCTb. Kaxabin
TN peuenTopa HaCcTPOEH Ha CBOU
pasgpaxutenb. Hanpumep, dotopeuenTopbl
pearmpyroT Ha POTOHbI CBETa, a XeMOopeLenTophl
— Ha gencTtBne XMMUYECKUX BELLECTB.



Pedpnekcobl

/ \



CesycnoBEHbIS

YCNoBHLIE

HMMEHITCA C pOAXILEHMA

MPUMOSPETATCHE B TEYEHWME HIMSHM

~ |EB TEHEHME FHIMUSHKW HE MSMEHAHTCA 1M1 HE

RMONYT HWEMEHATBCA KNI MCHEZATbh B

NOCTOSHHBIM YOCNOBKMARM

HCHEIZHIT TEYEHME KM3HMW
OOWMHAKOBRIE v  BCEX  OpraHW3Mos |y Kaaoro OPraHKsMa C SO
OAHOM BMAS COGCTEEHHBIE, MHAMEWAYANLHBIE

npucnocabmiesaaT OpraHiasmm KinpucnocabnueawT DRPTrAHKM3RM

MSMEHAKWMMC A YVCNOBHMAM

pedhnekTopHaa Ayra NpoxoanT  Yepes
CMNMHEOR MOZr UMM CTEON MONOSHOro

BEpEMEHHEA CBASL obpasyeTcA 8 Kape
S0MNE WM NOMYLW3PWIA

Mprimepsl

EbIOENEHKE
MMMOH= B POT

CNHOHBI MNp nonagadHitia

EblAENEHAE CINHHEI NP BEHMAOE NHMMOHA

COCATENBHBIM
HOBOPRO¥OEHHOMD

pednexkc | peakyma

B-rmeEcAadEoro
BYyThINOYICy C MONOKOM

pebeHKka  Ha

YHMXEHKWE, KalWenb, OTAEBPIME3aHWE DYHA
OT rOpAYera HarH1eEa

PEary A HOWKM/CODaiKM H3 HINWMHREY

O W L o —




Q@ /Ipumeput peghrexcos

@ CrmbaHune pykmn nam HOrm B OTBET Ha
MEXaHUYEeCKoe rnoBpexXacHme.

@ MuraHme npu pasgapa><eHun porosuLlbl.

@ Kawenb, Npu pasapa)eHnn ablxaTelbHbIX
MnyTen MHOPOAHbLIM TENOM (MOKPOTOW).

@ [NoTeHne nNpu neperpeBaHnn.
£ YyaweHune nynbca 1 AbIXaHua rnpu padoTe.

@ BblaeneHue CioHbI NPy NOCTYMJ1€HUA
MULLI B POTOBYIO MOJIOCTb.



