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Booa B pacteHuu
BoaHbIN peXxum MectoobmntaHnm

OKOMOrM4eckne rpynnbl pacTeHUnm 1o
OTHOLLUEHMNIO K BOOHOMY PEXUMY

Okonornyeckoe AencTBUE Ha pacTeHus
CHera v nbaa



1. Boaa B pacteHun

~ 3,5 Mnpa neT Hasag - XeMOoaBTOTPOMbI, MOTOM

doToaBTOTPOMbI

2 Mnpg net - pa3Hoobpa3ne COBPEMEHHbIX
LunaHobakTepumn

1,5 mnpg net - 9yKapuoThbl

600 mnH net - MHOTOKJ1ETOYHbIE CIOEBULLIHbIE
pacTeHus

400 mnH net - pacTuUTENbHbIE OPraHn3Mbl, KOTOPbIE

cTanv ocBamBaTb CyLLy

PacTteHuna Ha 50 — 98% cocToaTt 13 Boapbl.
dopmbi 800bI 8 pacmeHuUsIX:
XUMUYECKN CBA3aHHAA KOHCTUTYLIMOHHAA Boda -

INolxuIorHIpHIHEIEC PACTeHHA

FomMonorapHunbe
pacTeHus

Lichenes
OreHnb cyxoft poatyx

Ceterach u ap.
Myrothamnus

Selaginella

Bacteriophyta
Kcepodurinie
Bryophyta

Cyanophyta

Pleurococcus

Pterido-

%,  Chiorella Boda &
“gé_g @ H i Rhynia gr?y?a phyta Spermatophyta
§ E K G Chara /
[--16) Ulothrix m
Chlamydomonas Cladophora

Bakyonn

Puc. 8.1. MameHeHne BOAHOIO peXuUMa pacTeHHi B CBA3M ¢ npucnocobieHu-
€M MX K HaseMHOMY o0pasy XH3HH; nepexoa OT NOHKWIOTHAPHYHOCTH K ro-
mMorornapuuHocTv (no H. Walter, 1967)

noaaepXKMBaeT COCTOSAHNE HabyxaHUs LMTonnasmel U gpyrux CTPyKTyp,

BOJa B BMe PacTBOPOB - B KINIETOMHOM COKe BaKyonen v NpoBosLlen CUCTEME pacTEHUN.
FoMmeocTaTnyeckasa Boaa - HaMeHbLLEE KONMYECTBO BOAbI, MPU KOTOPOM pacTeHMe crnocobHo
nogaepXuBaTtb MOCTOAHCTBO BHYTPEHHEN cpeabl (roMmeocTas).

y 8udoe 3acywrnuebix mecm — 25 — 27, y pacmeHul cpedHuUx ycriosul yenaxHeHUss — 45 — 60, y
op2aHuU3Mo8 8 ycriogusix 0buribHo20 yenaxHeHuUsi — 65 — 70% om macchl Cbipo20 sewecmea.

M'mapaTtypa (0OBOAHEHHOCTb) - CTEMNEHb HACLILLEHHOCTM BOAOW LIMTOMNIIa3Mbl PACTUTENbHbIX

KNEeToK U 1uesioro opraHmn3ma.

lMolkuno2udpuyHOCMb U 20MOUO2UGPUYHOCMb pacmeHull.

noukunorngpuyveckue (ot rped. poikilos — pasnnyHbIn) — NepeMeEHHO- YBIaXHSAOLWMECS
romouoruapu4veckue (OT rped. homois — o0NHaKOBbIN) — MOCTOAHHO YBMNaXXHEHHbIE,
CrocobHble nogaepXunsaTb OTHOCUTENbHOE MOCTOSHCTBO 0OBOAHEHHOCTU TKaHEN




Monkunorugpuyeckne pacrteHus

CNOCOBOHbI BBIHOCUTb CUIbHOE U ANUTerNbHOE 006Ee3BOXMBAHME.
HUsWue pacmeHus (SOO0,00CJ'IU, .I'IULU&l:IHUKU) u MOXOO5,Da3HbIe, HeKomopsble rnariopomHUKU U yeermkoebie
pacmeHusd xapkKux rnycmaiHb.

Fomonorngpuyeckune pacteHus

PErynMpyoT CBOM BOAHLIM PEXUM 3a CHET MEXAHU3MOB, 3alMLLalWMX UUTONMasmy oT
CUNbHOIO 00E3BOXMBAHMUSA

HodaenmoLuee 60/1bWUHCMBO Ha3eMHbIX pacmeHuU

Y BbICIUMX PacCTEHUN OBOAHEHHOCTb UMTOMMNasmbl cbanaHcupoBaHa C OBOAHEHHOCTbLIO
KNETOYHOr0 COKa W OCMOTUYECKOE [daBfiEHNE €ro MOXET ChyXUTb MepoWn ruapaTypsbl
LMTONMa3Mbl.

rpaHI/ILI,bI rmapartypbl onpegendrTcd ontuMmalsibHbiMm 1 MaKCMMalsibHbIM ~ 3HAa4Y€HUAMU
OCMOTUYECKOro AasfieHnsa. Yem wmpe amMruJimTtyda Mexay HuMm, TEM bonbLle
I'IpI/ICI'IOCO6I/ITeJ'IbeIX BO3MOXXHOCTEN U3MEHEHNSI BOOHOIO pexnMa MUMeeT paCTeHUNeE.

36puaudpuquKue 8UolhbI - C LWMPOKUM Anana3oHoOM Mexay onTtuMmasribHbiM U MaKCUMallbHbIM

OCMOTUYECKMUM OaBfiEeHMEM KIMeTOYHOro COoka.

Mo2ym cyuecmeogams pu 3HadumesibHbIX U3MEeHEeHUSIX 800HO20 pexxuma Usnu 8 pe3ko omrudyaroujuxcs
ycrioeusix 068600HeHHOCMU.

ludpu4eckue eudbl - ¢ HEGONLLWINM ANaNa3oHOM MeXay ONTUMarnbHbIM U MakCUMarbHbIM

OCMOTUYECKNM OaBJiEHNEM.
He 8bIHOCAM pPe3KuUxX konebaHuu nyIO8Ul:I yelia>KHeHUs, 803MOXKHOCMU paccesieHUA UX OcpaHU4Y€eHbl.

M'udpocmabunbHblie pacmeHuUss - CNocoOHbI MoadepXuBaTb CBOK rMapaTtypy (pasButue
MOLLIHOM KOPHEBOW CUCTEMbI UMM OrpaHUYeHE pacxoaa BoAbl Ha TpaHCnMpaLuuio).
ludponabunbHbie pacmeHusi - C ManbiMM BO3MOXHOCTSIMU MoadepkaHNs OCMOTUYECKOIo
OaBreHust



dopmoobpasylowiee 3Ha4YeHUe rugpaTypbl

[Mpwn 3aTpyaHEHHOM BOAOCHAOXEHUM y pacTEHUN BO3HUKAKOT NPU3HaKku kcepomopdunama:

1. MenkokneTo4HOCTb, YMEHbLUEHNE Ppa3MEPOB OPraHoOB 1 BCEr0 OpraHn3ma.

2. YcTbuUa MeNKMe, Ho Ha eaunHNLYY NNoLwaan nucTa Ux MHOro.

3. YTOonuweHne nMcToBoK NNacTUHKK, NPy 3TOM CUITbHOE Pa3BUTME CTONOYATON TKaHW.

4. Knetkn Kcunembl MerikMe, B HUX MHOIO MexXaHUMYeCKUX BOJMOKOH, oblias nnowanb
COCYOUCTO-BONIOKHUCTBIX MYYKOB OTHOCUTENBLHO Benuka. CeTb XWUMNOK ryctasi, MPOMeXYTKOB
MeXay HUMU HEMHOIO.

5. CunbHoe pasBuUTHE ONYLLEHUS, KYTUKYbl, YTOMLLIEHNE KNETOYHbIX CTEHOK.

6. Pa3BnTas kopHeBas cuctema, NpeBocxoasiiias No Macce HaA3eEMHYH0 YacTb.

PacteHusi ¢ KcepomMopdHbIMM NpU3HakamMu YCTOMYMBBLI K 3aBAOaHUI0, OTNNYAOTCA PaHHUM
LIBETEHMEM U MNOAOHOLUEHNEM, JONTOBEYHOCTHIO.



BAJIAHC BOAbl B PACTEHUU

OCHOBHbIE CUIbI, Bbi3blBalOLME NOCTYMNIIEHNE BOAbl B PacTEHME U ee NepeaBMKEHNE:

* mpaHcnupauyusi

* KOpHeegoe OdaeJieHue,

BO3HMKAET pa3HuULA BOOHbIX MOTEHLMAN0oB 1 BoAa NepeaBuraeTcst OCMOTUYECKUM MyTEM A0
NPOBOASLLMX ANTIEMEHTOB KCUITEMBI.

KOPHEBOE OABJIEHUNE — cuna, Bbi3biBatoLas B pacCTeHNUN OQHOCTOPOHHUI TOK BOAbI C
pacTBOPEHHbIMW BELLLECTBAMU, HE 3aBUCALLMIA OT TpaHcnmpauuu.

Ha kopHeByto cuctemy 1 NOCTyNreHNe BOAbl BIUSIOT:

5: ﬁﬁ%’é’ﬂaeﬁ: yﬁga)KHeHun Mo4YeeHHbIX 20PU30HMO8.

3. Obecrne4eHHOCMb MUHepPasibHbIM MUMaHuUeM.
¢ocpopHbie yoobpeHusi criocobcmeyem pocmy U yerybreHU KOPHE8bIX cucmeM, a a3omHble — UX
YCUIIEHHOMY 8emerieHUKo

TPAHCITNPALNA

Tpatbl npu TpaHcnupauum - 97-99 % nocTtynueLLEen BOAbl U MHOTO SHEPrnm

TpaHcnupauusa cCHUMaeT ONacHOCTb NeperpeBa; TpaHcnupauusa TeM Bbille, YeM cylle aTMmocdepa
UHmeHcueHoCcmb mpaHcnupayuu — KONMMYECTBO WUCMapsieMOM pacTeHMEM BOAbl C eauHULbI
nrowaaun nucTa 3a eauHnLy BpeMeHu (B rpammax Ha 1 am? B vac).

TpaHcnupayuoHHbIU KO3(hpuyueHm — KONMYecTBO BOAbI (), MCMApAeMOW pacTeHMeM Mnpwu
HakonseHnn 1 r cyxoro BeLlecTsa.

MweHnue ana HakonneHust 1 r cyxoro BewecTBa HY>XHO NponycTuTb Yepes cedbs 200—750-kpaTHoe
KONMMY€eCTBO BOAbI, a bonee 3acyxoyctonymBomy npocy — 162—447.

lMpodykmueHOoCcmb mpaHcnupayuu — BeNUYnHa, obpaTtHasi TpaHcnMpauMOHHOMY KO3IULINEHTY,
NnokasblBaloLlas KONMMYeCcTBO CyxXoro BewiecTBa (), HaAKOMMEHHOro 3a nepuog TpaHcnupauuu 1kr
BOAbI.



2. BooHbIN pexxnm mectoooutTaHun

[1ns Ha3eMHbIX paCTEHMN OCHOBHOM UCTOYHUK BOAbl — aTMOCJEPHbLIE OCaaKN.

KonnyectBo 3aBUCUT OT oOLLeKnMMaTUYeCcKuUx YCNoBUW, pacrnpeneneHne — oT penbeda, a
KOHKPETHbIE YCINOBUS YBNAaXXHEHUS — eLLe W OT MOoYBbI.

Ba)KHa NS XXWU3HN pacTeEHNN OTHOCUTESTbHAA BNAaXXHOCTb BO3ayXxa.

Ce30HHOE pacnpefneneHne U TUMNbl 0OCaaKoB

CHer, rpag, ooXab — n3amepsemMble ocaaku

Poca, TymaH, n3aMopo3b U NHEN - HEU3MEPSAEMbIE

CHer, 13Mop0o3b. MHEW MOMNOSHAT BOAHbLIE 3anackl MNoYBbl, YPOBEHbL MPYHTOBLIX BoA. [dencrtene

rpaga.
BEJIMYNHbI OCAOKOB B PA3HbIX BOTAHUKO-TEOFPA®UYECKUX 30HAX

BocmoyHas yacmu Caxapbl - dox0eu He bbigaem rno 10 nem, 8 nycmabiHsax FOxHou Agpuku 25 — 30 mm
ocadkog 8 200, 8 CyXOoM KOHMuUHeHmasribHoM Krumame [lpuapanbs u lNpubanxawbs — 80 MM, enaxHbil
mponu4eckud nec 2 500 mm 8 200.
[Ona XapakTepuCTUKM BOLAHOIMO pexmma MECTHOCTU YYeT TOSMbKO KofiMyecTtBa OCadKoB
HeLOCTaTO4eH.
BaxHbl rugpotepmuyeckme ycnosua (koaghgpuyueHm yenaxxHeHuUsi — OTHOLUEHMe
cpeoHerogoBoM CyMMbl OCagKOB Ha BENUYMHY UCMapsSeMOCTW C  OTKPbITOM  BOLHOM
NOBEPXHOCTU B JaHHbIX YCIOBUSIX).

Ky > 1 — 2yMuOHbIe TeppnTopum

Ky <1 — apudHbie TeppuTopun



BOOHbIN PEXXUM NOYBbI

Booa noyBbl — OCHOBHOM WCTOMHMK Bnarv Anst pacTeHun, 3aBUCALLEN OT OOLLEKNMMAaTUYECKUX
YCNOBUA 1 OT KanUmsspHOM CBA3U C rPYHTOBbLIMU BOAAMM.

FPYHTOBbIE BOAbI MMHEPANN3oBaHbl, HO 06egHEHbI KNCITOPOAOM.

pyHTOBLIE BOAbI 0BecneymBatoT pe3epB NOYBEHHOW BRary, yCTpaHsoWwmnm nepedon B NOCTYMNIIEHUN
BOAbI.

BOOHBIl pexum noYyebl —COBOKYMNHOCTb BCEX NOCTYMNMEHUN, NEPEMELLEHUN, yaEepKaHUS N pacxoda
Bnarun 3a onpegereHHbIn nepuos.

Pacxod rnoyseHHoU 800bI 8KritoHaem ucriapeHue, nompebreHue 800bI pacmeHusiMu (OecyKyusi) U CmokK
(Mo8epxXHOCMHbIU, 8HYMPUNOY8EHHbIU, 2pyHMOo8bIU).

B Poccum ocHoBHbIE TUMNbI BOAHOIO peXXuma rnoys:

1. Mep3/10mHbIO mumn. noysa B TeYeHMe BereTalMoHHOro nepuoga OTTaMBaeT Ha CpaBHUTEMbHO

HebonbLUYo rMyGuHyY. Mo4YBbl 0BUMLHO YBMNaXXHEHb! 32 CYET Tanoro Cros U HaaMep3nOTHOW BEPXOBOAKMN 13
aTMocdrepHoun Bnarn. XapaktepHa JIMCTBEHHNYHAdA Taura.

2. [IpoMbIBHOU MU NOYBEHHO-TPYHTOBAA TOMLLA EXErofHO NpoMadYnBaeTcs aTMocepPHbLIMU 1 TanbIMu
BOZlaMW [10 FPYHTOBLIX BOA,. XapakTepeH Ans ryMuaHbix obnacrei.

3. [lMepuoduy4yecKku nNpPOMbLIBHOU mMuM. B pasHble rofbl BOAHBLIA PEXWUM CKNaabiBaeTcsa TO MO
MPOMbLIBHOMY, TO MO HEMPOMbIBHOMY Tuny. dopmupyetca B oGnacTtsax, rae KoadMULMEHT YBRaXHEeHUs

npumepHo paseH 1. Cepble NecHble NoYBbl LUIMPOKONUCTBEHHBIX TECOB U NTECOCTENHbIE YePHO3EMbI.

4. HenpombIeHOU MUIT. no4sa NpoMa4mMBaeTCsa Ha OTHOCUTENBHO HEBOMbLLYIO MYGUHY. XapakTepeH ans
apuaHbIx obracTtein rnybokuM 3aneraHvem rPyHTOBbIX BOA. XapakTepeH AnA CTenHbIX YepHO3EMOB WU
KaLLTaHOBbIX MOYB.

5. [JecykmueHO-8bIMOMHOU MUI. BO3BpalleHWe Bnary B aTtmocdepy MPOUCXOOQUT B OCHOBHOM
Gnarogaps TpaHcnvpauun. BosHukaeT B obnactax ¢ KoadduUNEHTOM YyBraXXHEHNA MeHblue 1. XapakTtepeH
AN NYroBO-4Y€PHO3EMHbIX 1 NYroBO-KaLLTaHOBbLIX MOYB.

6. BbINOTHOM TUN: Bnara HenocpeacTBEHHO (PU3NYeckn ncnapsetcsa. BosHukaeT B apuaHbIX obrnacTax
Npu oYeHb BN3KOM 3arneraHun NOYBEHHO-TPYHTOBLIX BoA. Pexvum conoH4Yakos.



KonnyecTtBo BOAbl B NOYBE MEHSIETCS B TEYEHNE CYTOK, NO CE30HaM W Mo rogam.

[MOCTOSAHHO MEeHSATCA U POPMbI BOAbI B NOYBE:

|) xuMmnyeckn ceasaHHas

2) napoobpasHas

3) copObuMOHHO-CBA3aHHasa (rMrpockonuyeckast n nneHo4YHas)

4) cBobogHasa (rpaBuUTauMOHHAS U KanusasgpHas — B OCHOBHOM UCMOSb3YEeTCs pacTeEHNAMMN).
BnaroemMKocCTb - KONIM4eCTBO BOAbI, YAEPXMBaAeMOE NOYBOW (r10/1Has 8., rosiegas 8.).

BOOHbIN PEXXUM ®UTOLIEHO30B

B necHbix duToueHo3ax nepepacnpenenstoTcs atmocdepHble ocagkm (oo 75%)
3aepXMBAETCS KpOHaMM N 3aTEM UCMApPHAETCS.

OueHb rMrpockonuyHa fecHada NnoacTunka, Bnuteisarowas Ao 85% tanon Bogbl.

JlecHble pacTeHnst akTUBHO TPaHCMMPUPYIOT, MOBbILIAETCHA BNaXXHOCTb JIECHOIo BO3AyXa.
[MoBbILLEHHAs BNAXXHOCTb 0OYCrOBNNBAET CyLLECTBOBAHNE NECHbIX TPaB-rMrpodmTOB.
JlecHble maccuBbl BNUSAKOT Ha KNumaT oOLWMPHBIX TeppuTopuin. Hag necHeiMu nnowagamm
ocagKoB BbinagaeT bonbLue, YemMm Hag 6e3necHbIMU.

CnocobctByd MeOnieHHOMY TasiHUKO CHera, JleC CUITbHO YMEHbLUAeT Ha3eMHbIA CTOK,
NPensiTCTBYH 9p03Mn NOYB.

B nyrosbix TpaBOCTOAX TOXe (POPMUPYETCH CBON MUKPOKINMAT.
Uem 6ornblle COMKHYT TpaBOCTOM M 4em Oorblle ero macca, Tem Oonblie OH MOXeT
3agepxatb aTMocdepHbIX 0cagkoB 1 TeM BorbLIE BAAXXHOCTb BHYTPU HEFO N Ha4 HUM.




3. dKonormyeckue rpynnbl pacTeHuu no
OTHOLLEHMIO K BOOHOMY pPeXnmy



KCEPO®PUTbI - Var | P

\‘ g

3ACYXOYCTONYNBBIE L ' s
= AL i
MecTtoobutaHue - mecta ¢ HegocTatkom | A5 ¢ '\_ "~

[TpucnocobneHuns:

Bnarn, 3acyusinBble pal/IOHbI cTenu, y \' L

MYCTbIHW.

.,4

XopoLlo pasBuTbl KopHU, nx macca B 10-kn pa3

6ornblie macchl No6eros (Bepbmoxbakormoara) R

Y HeKOoTOpbIX HET NMUCTLEB (cakcayn)

Y_CYKKYNEeHTOB CTebNN MAcucTble, NMUCTbS-
KOMIOYKM (KaKTyCbl)

ctebenb TBepAbIN, NIMCTbS
MscUcTble (anoa, arasa)

YMeHbLUEHME UcnapeHnsi B 3a cuet By 2 D M S el o
BOCKOBOIO Haneta Ha NUCTbsIX (TONC e R R R
onyLUeHME NUCTLEB



ME3O®PUTbI
«Me30» - cpedHul, «gumocy - pacmeHue

MecToobOUTaHUE:

XunByT B ycrnosusx cpeaHero,
HOpPMasibHOro yBNaXXHeHu4.

MpucnocooneHus:
* bornblioe KoNMYeCcTBO YCTbML

He Bbloep)XMBarT 3aCyXu, TK. ........

Hem ripucriocobrieHul 0Oris
HakorneHusi u yoepxxaHusi enaau.




FT'MTPO®UT bl- BnaronobuBblie

«2ue2pocy - efaxHblil, «bumoc» - pacmeHue

MecToobutaHue:
cbipble neca, bonota, bepera BOOOEMOB,
TPONUYecKmne BrnaxkHble neca

OcoBbEHHOCTU: HET NpucrnocobneHuit ans
orpaHMyeHns pacxogoBaHUs BOObI

[MpucnocobneHuna ang voaneHusa n3dbiTka
BRaru:

1. KpynHble yCTbULa;

2. Yacto 0bpasyoTcsl BOSIOCKU
N3 XXNBbIX KNETOK ANd yBENNUYeHns
NOBEPXHOCTU NUCMNapPEHNS;

3.cnabopasBuTtas KopHeBast nuaHa
CUCTEMA;



»

CeomunyHuK (colpble neca)




[urpodounTbl Ha beperax BOOOEMOB — «3€MHOBOHbIE
TSTTO\ey  pacTeHus» S s SRR

TPOCTHUK



[napoduTthbl

«2U0pox»-eo0a, «bumoc» -pacmeHue
A.MoNnHOCTLIO NOrpyXeHbl B BOAY UK N1aBalOT HA NOBEPXHOCTMW.
OcobeHHOCTU:
1.Inoxo pa3BuTbl cocyabl UM OTCYTCTBYHO COBCEM.
2. He pasButa MmexaHun4deckasi TKaHb, T.K. ...
8o00a cama nodoepkusaem pacmeHue 8 eepmuKasibHOM [1OS10XKEH
3. ECcTb BO34yLLUHbIE NOMOCTM B YepeLlKax NMUCTHEB.
4.YBenuyeHne NoBepXHOCTU Tena no CpaBHEHMIO ero Maccou.
5. He BbIkMBaOT Ha BO3ayxe.

POroJIMCTHUK paoecT BOOOKpacC






[uapoduTthbl
«2udpor-800a, «bumoc» -pacmeHue

B. CNoCoOHbI XUTb 1 BHe BOAbl, HO KOPHU AOMXKHbI
ObITb ODOfA3aTesribHO B BO/, \

& S S .
RSV, 0. p
.y

yacTyxa

CTPEnonuncT

Ternopes



4. dKonornyeckoe aencreme Ha
pacTeHUA cHera v nbAaa



