Juncnunimnaa «buosiorus»
nara 20.11.2023

TEMA: IINTACTUYECKHA OBMEH. ®OTOCHUHTE3

3adanus  evinonusromess mempaou. Ilocie evinoamwenuss 3a0awus pabomy HeoOX0OUMO
omckanuposams — ulU  cgpomozpaguposams U 8blCIAMb N0 INEKMPOHHOU  NOUme
olkond@yandex.ru

3aoanue onpasnaromcs Oewb 8 OeHb, m.e. OAHHYIO pabomy HeoOX00UMO OMnpasums MHe Hd
noumy 20.11.2023 0o 24.00

B mempaou nepeo svinonnenue pabomvi He06X00UMO YKA3aMb C1e0YIOULYI0 UHGOPpMAYUIO:
Damunus, Umsa cmyoenma.

I pynna:

Jama:

Tema 3anamusi:

3ananue 1: 3anonauth TabMUIyNel «DOTOCUHTE3 M €0 3HAUCHUEH
Tabmauua 1

doTocuHTE3 U €r0 3HAYECHHE

Onpenenenne NOHATHS POTOCHHTE3 3uayenue GOTOCHHTE3A

dorocuHTE3 3TO-

3aganue 2: 3apucoBaTh aHAaTOMMYECKOE CTPOEHHME JIUCTa MCHOAb3ys puUCyHOK Nel
«AHATOMHUYECKOE CTPOCHUE JIMCTa», OOO3HAUUTH CTPYKTYPbl CTPOCHHS JIHCTa, OOBSCHUTH
(YHKIHIO KQKIOW CTPYKTYPHBI JIMCTAa C TOYKHU 3peHHs nporecca porocunreza. OTBeT 0pOPMHUTH
B BHUJIE TAOJIALIBI.

AHaTOMHYECKOE CTPOCHHEC JIUCTA (I)YHKIII/II/I CTPYKTYP CTPOCHUHA JIUCTA
: o Ha3BaHue CTPYKTYpbI DyHKIUA
CroaGenntit
serodnan 1 BHHHGPMHC
. (KoXKHIIA)
TyGuarait
€ sewdman 2. Me30(bI/IHH
Mewire
3. Kcunema
4, ®dnosma
Kenzema Yersime 5. YCTBI/IHC
Ocnosstan Godna KamOuit (B 3OI0a60% THCTREX)
TEAHL Clenenxia

3apnanme 3: Ucnonp3ys pucyHok Ne3 «®a3bl (GoTOCHHTE3a», 3apUCOBATH CXEMY CTaaui
dboTocuHTE3a (CBETOBYIO, TEMHOBYI0). OTBET 0ODOPMHUTH B BHJIE CXEMBI:

Cxema ¢a3 dporocunTesa 3nauenne ¢a3 porocuHTe3a
Coerosan daa Tewsomas daza CereroBas ¢asa TemnuoBas ¢a3za
(rpalsl XJIOPOIUIACTa) (cTpoma X10pONIACTa)
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3aganme 4: 3anonHuth TaOmuIy «@PakTOpHl, BIMSIOIMIME HA CKOPOCTbH
¢dbotocunTe3a

DaxkTOopbI Bausinue pakTopa Ha CKOPOCTH
dorTocunTe3a
1. Cser
2. KoHneHTpauus AMOKCHIA YIilepoja
3. Temmeparypa
4. Cuab)xeHue BOIOH

3aganme S: OTBeThTE HA TECTOBbIE BONPOCHI:

1. B kakux opraHe/uiax KJIeTKH OCYLIeCTBJIsSIETCS Mpouecc (poTOCHMHTE3A
a) MUTOXOHJIPUU B) XJIOPOILJIACTHI

0) pruGOCOMBI I') XpOMOILIACThI

2. Kakue JiyuH ClieKTpa norjaoumaer XJopoguiui

a) KpacHbIC U (DHOJIETOBBIE  ©) 3€JICHBIC U JKEIIThIC

3. Ilpu pacuienjieHuN KaKoro coeMHeHNsl BbIIeJs1eTCA CBOOOIHBII KNCJI0PO/
npu (poTocuHTE3E

a) CO; 6) H,O B) ATO

4. Ha xakoii ¢aze odOpa3yercsi CBOOOHBINA KHCJIOPO/

a) TeMHOBass 0) CBETOBas  B) ITOCTOSHHO

5. Uto npoucxoaurt ¢ AT® B TeueHne CBETOBOI CTAUN

a) CUHTE3 0) paclierieHue

6. B Teuenne kakoii craaun GoToCHHTE3a, B XJIOPOILJIACTAX 00pa3yeTcs
NepPBUYHBIN YIJIeBOJ

a) cBeToBas CTaausl ©0) TEMHOBAs CTaIus

JEKIUS: IJACTUYECKHI OBMEH. ®OTOCHHTE3
1. CymHocTh 1 3HaYeHue poTocuHTE3a

[TogoOHO ApyruM OpraHu3MamM 3€J€Hble PAacTEHUs B KaueCTBE MCTOYHHUKA
HHEPIrUM HUCIOJBb3YIOT YIJIEBOABI U JPYTrHe€ OPraHMYECKHUE BEIIECTBA; OJHAKO B
OTIMYMe OT OONBIIMHCTBA OPraHU3MOB 3€JE€HbIE pACTEHUS — aBTOTPOPHI
(muTarouIMecs: CaMOCTOSITENbHO). PacTeHust co3/1al0T CBOIO MUILY CaMH B MpoIiecce
dbotocunTeza. I'ereporpodbl (KMBOTHBIE, TpUObI U OOJBUIMHCTBO OaKTEpHUil)
MUATAIOTCA TOTOBBIM OPraHUYECKUM BEILIECTBOM.
Domocunme3 — Tpoliecc 0Opa3OBaHUs 3€JIEHbIMU PACTEHUSIMH OPraHUYECKUX
BEII[ECTB U3 HEOPTaHMYECKUX (MOKCHUIA YIIIEpOaa U BOJIbI) IPU YUYACTUU CBETOBOM
DHEPruM, TOTJOIIEHHON XJjopoduiioM. B mporecce ¢orocuHTe3a 3a cuer
pacmieruieHus (hoTonrsa) BoJbI B aTMOC(EPY BBIACISIETCS KUCIOPOI:

6CO, +6H,0 » CH 04 + 60, 7

cneT + Xropodinis

B xoxe atoro cuHTe3a ayuncras sHeprus CoHIa IpeBpamaeTcs B XUMHYECCKYHO
DHEPIUI0 OpraHuveckux coeauHeHmi. I[locpemcTBoM (OTOCHHTE3a 3EIICHBIC
pacTeHHsl o0ecreunBal0T KOCMUUYECKYIO CBS3b JKM3HM Ha 3emiie ¢ BceneHHol u
OTIPENICIIIOT YKOJIOTHYECKOe 0JIar0COCTOSIHUE Halllel IuiaHeTsl. 110 coBpeMeHHbIM
JAaHHBIM, Ha 3eMJyie 3a cdeT ()OTOCHHTE3a €KEroJHo CHUHTe3upyercs okojo 100
MJIpJI. TOHH CyXOTr0 OPTaHMYECKOr0 BEIIECTBA, KOTOPOE MPUMEPHO TOPOBHY pac-



npeensieTcsa MEeXIy cymed u MopsiMu. M3 HazeMHOM pacTUTEIBLHOCTH Ha JIOJIIO
JICCOB MPUXOAUTCS 24,4 MIPJI T CyXOH OpPraHMYECKON MacChl, Ha JOJIIO IacTOMII
— 10,4, na namHio — 8,7, Ha MyCTBIHU U MOMYyNyCThIHU — 5,4 muipa T. briarogapst
(hOTOCHHTETHYCCKON IEATCIPHOCTH pacTeHHi B aTMochepe 3emMin cojepikaHue
JMOKCHUAA yriiepoda mNojaep:kuBaercs npuMmepHo Ha ypoBHe 0,03%, a kucnio-
pona — 21%, ®oTocuHTE3 — A3TO HE TOJHKO HMCTOYHHK IHUIIEBBIX PECYpCOB U
MOJIE3HBIX HCKOMAaeMblX, HO U (hakTop CcOAIaHCUPOBAHHOCTH OMOCPEPHBIX
MPOLIECCOB, BKJIIOYAas MOCTOAHCTBO coaepxkanus Oru  COz B atrmocdepe,
MIOCTOSTHCTBO COJIEpP)KaHUs T'yMyca B TTOYBE U TEMIIEPATYPHBIX YCIOBHUH.
N3 cka3aHHOTO BBITEKACT BBIBOJ O HEOOXOIUMOCTH COXPaHEHHUS 3€JICHOTO 11apCTBa
Ha Halllel TUTaHeTe, OCOOEHHO JIECOB. YMEHBIIEHUE IUIOMIAJU JIECOB U JIPyroi
PaCTUTENIBHOCTH, PAa3J0KEHHE TyMmMyca II0YB U YBEIMYHMBAIOIICECS CKUTAHHE
YEJIOBEKOM HCKOMAeMOIo TOIUIMBA MPUBOJAAT K HApyLICHUIO OHOCQEpHBIX
MIPOIIECCOB.

2. MarepuaabHas 6a3a ¢poTocHHTE3a
JIuct — riaBHBIN OpraH pacTeHHs, OCyIIeCTBIAIONUM GorocuHTe3. OH COCTOUT
U3 HECKOJBKUX CJIOCB aKTHUBHO (DOTOCHHTE3UPYIOUIUX KIETOK (KJIETOK
Me30(uIa), OKPYKEHHBIX 3aIlllUTHBIM CJI0eM (IMUAECPMHUCOM) M CHAOXKEHHBIX
NPOBOASIIMMU  JJIEMEHTaMHU (KUJIIKaMH), TpeAHa3HAUYCHHBIMU IS TEepeHoca
BEILIECTB B JBYX MPOTUBOIIOJIOKHBIX HAMPaBICHUSIX: MO KCHJIEME JKUIIOK BOJIa U
MUTATEIbHBIC BEIIECTBA MOCTYNAIOT B JIUCT, a O ()JI09ME aCCUMUIIATHI U TIPOYHUE
MPOAYKThI JKU3HEIECATEIIbHOCTH YAAISI0TCS u3 JUCTA. VYcerbuia,
MIPOHU3BIBAIOIINE AIUJIEPMUAC, OTKPBIBAIOTCS M 3aKPBIBAIOTCS I0OJ] BIHSHUEM
U3MEHEHUI Typropa 3aMblKalolIuX KIETOK. B me3odwuiuie nucra pacnoiokeHbl
IJIACTUABI — XJIOPOIUIACTHI, COJEpIKalllie 3eJ€HbIe MUTMEHTHI (XJIOpO(uIL),
MIOATOMY OKpPAcKa JIMCTHEB 3€JICHAs.
brnarogapst GoJbIION TOBEPXHOCTH W OMNPEACICHHOMY pa3MEIIEHUIO JTUCTHEB B
MPOCTPAHCTBE PACTEHUE MOKET MCIOJb30BATh KAaK MPSIMOM, TAK W PACCESHHBIN
ceer. Jlns »ddexTuBHOTO YynaBIMBaHUS CBeTa OOJBIIOE 3HAYCHHE UMMEET
ApXUTEKTOHHWKA PpPACTCHUs, TO0J KOTOpOH TOHUMAIOT MPOCTPAHCTBEHHOE
pacrojio)keHue  opraHoB. [[7s  TEHEBBIHOCIMBBIX  JIPEBECHBIX  PACTECHUM
XapakTepHA IUCMO8as MO3auKa, KOrJa JIUCThs OTJEIbHBIX BETBEHM pacrosararorcs
B OJTHOM TIJIOCKOCTH, HE 3aTE€HsIs IPYT JApyra.
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Pucynok 1- AHaTOMH4YecKOe CTPOCHHUE JIUCTA



@oTOCHMHTE3 CBSI3aH CO CHEUU(UUECKMMHU OpraHeilaMH KIETOK —
xjoporiactaMd. CymMmapHasi MOBEPXHOCTh XJIOPOILJIACTOB MOXET MPEBBINIATH
IJIOMIAh JIUCTHEB B JIECATKH W COTHHM pa3. B KieTkax CToJ04aTON MapeHXHMBI
Haxoautcss 30 — 40 xjoporuacToB, B ryodatoii — okoj0 20. XJI0pOoIuiacTsl
BBICIIINX PACTCHUNW HMMEIOT (OpMYy IBOSKOBBITYKIIOW JIMH3BI (IMCKA), KOTOpas
HamOoJiee yao0HaA AU TOTJIOMICHHUS COJMHEYHBIX jyded (puc. 1). C momompro
ANEKTPOHHOTO MUKPOCKOIA YAAIOCh YCTAHOBUTH YJIBTPACTPYKTYPY XJIOPOILIACTA.
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Pucynok 2 — Ctpoenne xjiopomnjiacra

CHapyXy XJIOpOILIACThl OKPYXEHbI JBOMHOW MeMOpaHO#l, cocTosen
IJ1aBHBIM 00pa3oM H3 OCNKOB W JIMOUA0B. BHYTpEeHHIOIO Cpeay IpeCcTaBIISICT
CWJIBHO OBOJIHEHHBIH OENKOBBIA Mampukc, U cmpomd, KOTOPYI0 TPOHU3BIBAIOT
MeMOpaHsbI — namennsl. Jlamennsl, COEIMHEHHBIE APYT C JIPYTOM,
o0paszyroT munakouowl. [IlnoTHO  mpuneras  Apyr K JAPYrY, TUWJIAKOUJbI
bOopMUPYIOT epaHbi.

[IurMeHThl, y4acTBYIOUIME B MOIVIOUIEHUU HSHEPrUUM CBETa, HAXOJATCSA B
MeMOpaHax TuiIakoua0B. IMEHHO 37ech CBeTOBas JHEpPrus IpeodOpasyercss B
XUMHUUYECKY0. DEpMEHTBhI, KOTOpPbIE KaTaJIU3UPYIOT MHOTOYHMCIIEHHBIE pEaKIUU
TEMHOBOH (a3pl (OTOCHHTE3a, a Tak)Ke OMOCHMHTE3 pa3IUYHBIX BEIIECTB, B
TOM 4YHCIIe OCJIKOB, TUTIONIOB, KpaxMasa, HaXOIITCs B CTPOME.

B Tumakonmax XJ0pormiacToB COIEpPKATCA 3€JEHbIE MUTMEHTHl — XJIOpoduiia u
xsopoduiut b, a TakKe KEAThIe — KapOTHHBI U KCAHTOMUIUTBI (KAPOTHHOUIBI).

@DOTOCUHTETUYECKUE MHUTMEHTHl HM30MpPATEIbHO TMOTJIOMAIT CBET B 00JacTH
BUJIMMOM YacCTH COJIHEUHOTO crekTpa (ammHa BosHbl 400 — 700 HM), 3Ty 0051aCTh
Ha3bIBAIOT (POTOCUHTETUYECKH akTUBHOM panuanueil (DAP). Jluctea nmornonator
B cpeaHeM okoino 60 — 70 % DAP, a ocrampHyl0 paguanuio OTpa)xawT U
npomnyckatoT. Kopa BeTBell U CTBOJIOB OOJIBIIMHCTBA JIPEBECHBIX pacTEHUM, 3a
UCKIIIOUeHueM Oernoil  OepecThl Oepe3, OpaHKEBO-KpacHOM MPOOKH COCEH,
noryomaet 10 80 — 90% u otpaxaer 10 — 20% sHepruu najaromniei pagualuu.
Xnopoduiiel HanboJiee WHTEHCHUBHO TOTJIONIAIOT KPacHbIE U CUHE-(PHOJICTOBBIC
Jydd  CIeKTpa, cinabo  TOTJOMAI0T  OPAHXKEBBIM W KENTHIA  I[BET.
YapTpaduoneToBsie U 3€JCHBIC JTYyUU MPAKTUYECKH HE MOTIIOMIAIOTCS, TTO3TOMY MBI
BUJIUM JIUCThS 3eJIeHBIMU. KapOTHHOU B TIOTJIONMIAIOT CUHUE W (PUOJIETOBBIE JTyUH.
[TornomeHHast 3TUMU MUTMEHTAMU SHEPTUsl EPEAACTCI OCHOBHOMY MUTMEHTY —



xsmopoduty. KpoMe Toro, KapoOTHHOHUIBI 3aIIUIIAIOT MOJIEKYJIbI XJI0PO(HIIOB OT
HEOOPaTUMOTO (POTOOKHUCIICHHMS.

3. XHMH3M M JHepreTuka (pOTOCHHTE3a
Domocunme3z — >5mo npoyecc npeodpPa306aHUs C8eMa 8 XUMUUECKYI0 IHepeuio
opeanuyeckux coeoureruil, cunmesupyemvix uz CO, u H,O.
@DOoTOCUHTE3 MMPOTEKAET B ABE (ha3bl: C8EHIOBYI0 U MEMHOBYIO.

Creropan pasa Temsonas daza
(rpadel XJIOPOIUIACTA) {cTpoMa XJ10pONVIAcTa)
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Pucynok 3- ®@a3bl poTocuHTe3a

[Iporiecc ¢oTtocuHTE3a HAYMHAETCS C MOMEHTAa OCBEIICHHS XJIOpOIacTa
BUJIMMBIM cBeTOM. [Ipu morjomeHnn MoJieKyoi xiopodusiia KBaHTa CBETa OJIUH
U3 €€ JJIEKTPOHOB IMEPEeXOAUT B "BO30YKJICHHOE" COCTOSHUE U TOJHUMAETCS Ha
0oJee BRICOKHI DPHEPTeTHUYECKUN YPOBEHb.

OnHOBpEMEHHO TIOJ JEWCTBHEM CBETa MPOUCXOAUT (OTOIU3 BOJBI C
obpaszoBanriem moHoB H'u OH'. Bo30yxkIeHHBIH 3JICKTPOH NPUCOCTUHSICTCS K
noHy Bojopona (H'), BoccranaBnuBas ero g0 atoma (H). Jlanee atombr Bogopoa
COCTUHSIOTCS C HUKomunamuoaoenunourykreomuogpocgpamom (HAJ1D) u
BoccTaHaBiuBaroT ero 10 HAJI® « Ho.

WoHBI THAPOKCHIIA, OCTABIIKCH 0€3 MPOTHBOMOHOB H, 0TaI0T CBOM 3JIEKTPOHBI U
npeBpalarTcs B cBOOOAHBIE pagukansl OH, koTopble, B3aUMOIEUCTBYS JIPYT C
apyroM, obpasyroT Boay u cBoboaHwii kucimopona: 40H — 2H,0+CO,. Diek-
TPOHBI TUIPOKCUIIBHBIX TPYIIN BO3BPAIIAIOTCS B MOJICKYITYy XJIOpOQuUIIa HA MECTO
BO30YKJIEHHBIX. B mpoliecce mepexo 0B MPOTOHBI U JIEKTPOHBI HAKATUIUBAIOTCS
M0 pa3HbIe CTOPOHBI MEMOpaHbI IPaHa XJIOpOIUIacTa (MPOTOHBI HA BHYTPEHHEH, a



AJIEKTPOHBI Ha HAPYKHOU MOBEPXHOCTH) U CO3AAIOT pa3HOCTh nmoTeHuuanoB. Koraga
Pa3HOCTh MOTEHIMATIOB JOCTUTAET KPUTHUUECKOTO YPOBHS, MPOTOHBI MPOXOJAT MO
CHeruaibHBIM  KaHaJlaM MeMOpaH, B KOTOPBIX HaxomATcs (HEpMEHTHI,
cunresupytonme AT®. DHepruss NOPOTOHOB U BIEKTPOHOB HCHOJIB3YETCS
dbepmeHTaMu IS PUCOEAMHEHHS ocTaTtka ¢dochopHOr KUCIOThl K AM®D wumm
AJlD.

Takum oopazom, 6 ceemogyio paszy gpomocunmesa, Komopasa npomexaem
6 2pamnax XJa0ponaacmos moJbKO HA Ceemy, NPOUCX00Am cledyloujue
npoueccol:

1) gpomonus 600wt c évl0enenuem Kuciopooa;
2) soccmanoenenue HA/[® * Ho;
3) cunmes AT®.

B memnosyro ¢hazy gomocunmesza nakoniennas 6 ceemogyro ¢hazy
IHEP2UA UCHOJIL3YEMCA ONA CUHmMe3d MOHOCAXapuooe U3 IUOKCUaa yriepoaa
(mocTymaeT u3 BO3[ayXxa 4epe3 yCThUIla) U Bojgopoaa (orcoeaunsercs oT HAD
Hy) myTtem cioxxHbIX epMEHTaTUBHBIX peakiuii. B utore nomydaercs:
6CO; + 24H — CgH1206 + 6H-O.

B nanpHeiinieM MOTryT 0Opa30BBIBATHCS M-, TOJKMCAXapuiabl U Jpyrue
OpTraHUYECKUE COCIUHEHUS (AMUHOKUCIOTHI, XUPHBIE KHUCIOTHI W Jp.). ITOT
nporiecc He TpeOyeT MPSIMOro y4acTusi CBETa, MO3TOMY €ro0 Ha3bIBalOT TEMHOBOM
dazoii porocunTeza. OH MPOTEKAET B CTPOME XJIOPOILJIACTOB KaK Ha CBETY, TaK U B
TEMHOTE.

Koaddumment noneznoro aeiictusa porocuntesa gocturaet 60 %.

doToCHHTE3 — 3TO TIABHBIN MpoIlecC, MPOTeKaroil B Onocdepe. IHeprus
ConHila akKyMyJIMpyeTCS B XUMHUYECKHUX CBS3SIX OPTaHUYECKUX COEIWHEHHH, KO-
TOpbIE UAYT Ha MUTaHUE Bcex rereporpodoB. [Ipu stom armocdepa oborammaercs
KHUCJIOPOJOM M OUYHUIIAETCS OT M30BITKA JUOKCHUJIA YIIIEPOa.

N3 kucnopoaa oOpa3oBajcs 030HOBBIM IKpaH, 3alIUIIAIONIANA KUBbIE OPTaHU3MBI
OT JKECTKOW KOpPOTKOBOJIHOBOM (0 290 HM) ynbTpadHOJIETOBOM paauanuu,
KOTOpasi OKa3bIBaeT ryOUTEIbHOE BO3JIEHCTBUE HA BCE KUBOE.

HazeMHble pacTeHuUs €KerogHo U3BJICKalOT u3 atMochepsl 20 MiIpa T yriepoja B
dbopme CO, (1300 kr/ra), a Bce pacTUTENIbHbIE COOOINECTBA, BKJIIOYAsT MOPCKHUE
BOJIopociu, — okoJio 150 mupa 1. IIpu 3ToM exeromHo pacxomyercs okoiao 3%
nuokcunaa yriaepoaa armochepst u 0,3% CO2 MOpPCKO BOBI.

4. BausiHne BHYTPEHHUX U BHEIIHUX (PaKTOpPOB HA poTOCHHTE3
K Beayumm ¢akropam BHYTpeHHEH perynsuun GOTOCHHTE3a OTHOCATCS CKOPOCTh
OTTOKA aCCUMMJITOB M3 XJIOPOIIACTOB U KOHUEHTpPALHUs XJIOpOo(duiia B JUCTHIX.
HNHTeHCHUBHOCTD (DOTOCHHTE3A JIMCTA B 3HAUUTEIBHON CTEMEHH 3aBUCUT OT 3aIipoca
Ha aCCUMMIJIATBI CO CTOPOHBI MOTPEOSIOMMX OpraHoB (aKenTopoB). MoIHbEIMU
NOTPEOUTENSIMU SIBIISIIOTCS MEPUCTEMATUUYECKUE TKAHH, B KOTOPBIX UAET aKTUBHBIN
ouocunte3. PacTymee nepeBo akTUBHO MOTPEOSET aCCUMUIIATBHI Ha POCT CTBOJIA,
BETBEH, KOPHEBBIX CHCTEM, Ha (POPMUPOBAHHE IJIOJIOB, CEMsH, Ha OWOCHUHTE3
KUBHLIBI Yy XBOWHBIX. JIt000O€ yCKOpeHHe OTTOKa acCCUMWJIATOB YCUJIMBAET
MHTEHCUBHOCTh (oTocuHTe3a. HebOnmaronpusaTHbie JecOpacTUTENbHbIE YCIOBUS



3a/IEpKUBAIOT OTTOK ACCUMUJIATOB M3 XJIOPOIUJIACTOB M 32 CYET ATOTO CHHKAKOT
akTUBHOCTHh (porocuHTe3a. K BHemHMM dakTopam, BAUSIOMUM Ha (HOTOCHHTES,
OTHOCSIT CBET, KOHIEHTpalUMUIO JUOKCHAA Yrjiepoja, TeMmmeparypy u
BOJIOCHA0KEHUE PACTECHU.

Cger. [Io oTHOmIEHUIO K CBETY BCE€ pACTEHUs MACNISIT HA JABE TPYIIbL:
CBETOJIOOUBBIE U TEHEBBIHOCIUBBIE. OHU Pa3IMYaIOTCS KaK M0 aHATOMUYECKOMY
CTPOCHHUIO JIUCTHEB, TaK u 1o (U3HOTOTHIECKUM pU3Ha-
kaM. Ceemoiobugvie TPaBSIHUCTBIE PACTEHUSI HE BBIHOCAT 3aTEHEHUS U PACTyT Ha
OTKPBITBIX MecTax. K HHM OTHOCATCS BCE CEIbCKOXO35MCTBEHHBIE KYJBTYPBI,
pacTeHust JIyroB, CTENEH, MyCTbIHb, COJIOHYakoB. Cpenu ApEeBECHBIX MOPOJ]
CBETOJIIOOMBHI JTMCTBEHHUIIA, COCHA, SICEHb, OCHHA, Oepe3a, 1y0 u ap. OHU pacTyT
Ha OTKPBITHIX MECTAX WM B IEPBOM BEpXHEM spyce Jieca. CBETOIIOOUBBIE IEPEBbS
OTIMYAIOTCS aXYPHOM KPOHOM, OBICTPBIM OUYUIIEHUEM CTBOJIa OT CY4YbEB, PAHHUM
U3PEKUBAHUEM JIPEBOCTOSI. 1eHegblHOCUBbIe IPEBECHBIE PACTEHUS, TAKHE KaK €llb,
MUXTa, KJIEH, BS3, JuNa, psOWHA W JAPYrue, XOpOIIO MEPEHOCAT 3aTEHEHHE U
BCTPEYAIOTCSI KaK B BEpPXHEM sSpyce, TaKk U BO BTOpOM. Bricokou
TEHEBBIHOCJIIMBOCTBIO OTJIMYAIOTCS MHOTHUE KyCTapHUKHU (JIeIIMHA, KpPYIIUHA,
oepeckier, Oy3nmHa W Ap.), @ TaKXKE JICCHBIC TpaBbl M MXH. [CHEBBIHOCIMBBHIC
JIPEBECHBIC PACTEHUS OTJIMYAIOTCS TYyCTOM W TUJIOTHOM KpOHOW C OOJBIION
MPOTSKEHHOCTBIO 10 BBICOTE CTBOJA. [J1s1 HUX XapaKTEepHO MEJICHHOE OYUIIICHUE
OT Cy4beB. JIUCThSI CBETOMIOOMBBIX pACTEHUN UMEIOT 00Jiee TOJICTYIO JHCTOBYIO
IUTACTUHKY, XOPOIIO Pa3BUTYIO CTOJIOYATYIO0 MAapEeHXUMY, OOJIBIIOE KOJIMYECTBO
YCTBUIl WU TPOBOASIMIMX IydykoB. Cojep:KaHHE€ TNHUTMEHTOB MEHBIIE, YEM Yy
TEHEBBIHOCIIMBBIX. boljiee BBICOKOE cOAepKaHWE MUTMEHTOB U OTHOCUTEIbHOU
JIOJIK XJIOpOo(HILIa 6 U KApOTUHOUIOB Y TEHEBBIHOCIUBBIX PACTEHUHN 00ecrieynBaeT
s pexkTrBHBI  (OTOCHHTE3 B YCIOBHSIX HHU3KOM HWHTCHCHMBHOCTH CBETa U
paccessHHOM panuanuu. CBETONIOOMBbIE M TEHEBBIHOCIUBBIE PACTEHUS HMEIOT
pa3HBI XOJT CBETOBBIX KPUBBIX. Y TEHEBBIHOCIUBBIX CBETOBOE HACHIIIECHUE
HacTynaeT npu OoJiee c1adOM OCBEIICHHH U, KpOME TOTO, C8eMOBOU KOMNEH-
cayuonnwiti nynkm (CKII), T.e. Ta OCBELIEHHOCTb, MPU KOTOPOH (POTOCHMHTE3 U
JIbIXaHUE YPaBHOBEIIUBAIOT JAPYT APyra, HACTyIMaeT paHbllle. ITO CBS3AHO C TEM,
YTO TEHEBBIHOCIUBBIC PACTEHUs] HMMEIOT 0o0Jieeé BBICOKYD HHTEHCUBHOCTH
dboTocMHTE3a TPU HUBKOW OCBEIICHHOCTH W HEBBICOKYIO HMHTEHCHUBHOCTh
apixanusi. CKIT mmumpoko HCmonb3yeTcss NpH OLEHKE KayecTBa U COCTOSTHUSA
€CTECTBEHHOTO BO30OHOBIICHUS B JIECY, MMOCKOJIBKY MOJAPOCT HAYMHACT CTPaJaTh U
OTMHUpPAaTh MOJ TOJOTroM Jieca Mpu ocBeuleHHocTd, paBHor CKII wim Huxke ero.
[TepuonnuHocTh pyOOK yX0/1a 32 IecoM Takxke ornpezaensercs senmununnoi CKII.

Konnenrpauus auoxcuga yrJepoaa. CO, — ocHOBHOUM cyOcTpar ¢o-
tocuHTe3a. Ero comepkanue B arMoc(epe B 3HAUUTETHHON CTENEHU OMpenesseT
WHTEHCUBHOCTH nporiecca. Konnenrpanus CO;, B atmocdepe coctapiseT 0,03 %.
[Ipu 5TOM KOHIIEHTpAIlMU UHTEHCUBHOCTh;(DOTOCHHTE3a cocTaBiseT juib 50 % oT
MaKCHUMaJIbHOW BEJIMYMHBI, KOTOpas nocturaerca npu conepxkanuu 0,3 % COo.
[TosToMy B YCJIOBUAX 3aKpBITOrO T'pyHTa BechbMa A()PEKTHUBHBI MOJKOPMKHU
pactenuii COx.



Temmneparypa. Biusinue Ttemnepatypsl Ha (OTOCHHTE3 3aBUCUT  OT
WHTEHCUBHOCTH  oOcBemeHus. [Ipu  HHU3KOW  OCBEIIEHHOCTH  (HDOTOCHHTE3
MPAKTUYECKA HE 3aBUCUT OT TEMIEPATYyphbl, TaK KaK JIMMUTUPYETCS CBETOBBIMU
peakiusiMu. [Ipyu BBICOKOW OCBELIEHHOCTH CKOPOCTh (DOTOCHMHTE3a OIpEaeseTCs
MPOTEKAHUEM TEMHOBBIX PEAKIUA W B ATOM Ciydae BIMSHUE TeMIIEpaTypbl
MPOSIBIISACTCS. OTYETIIUBO. J[Jist OOJIBIIMHCTBA PACTEHUI ONTUMAJIbHAsI TeMIepaTypa
cocraBisier 20 — 30 °C. TeMnepaTypHbIi MUHUMYM JJisl XBOMHBIX KOJIEOJIETCS
mexay -2 u -7 °C.

Cua0xenne Bogoii. Ha wuHTeHCHBHOCTH (OTOCHHTE3a ONArOmpUsTHO
BIIUSET HEOOJbIIONH BOAHBIN aedurut (10 5 %) B kieTkax jucTbeB. OJHAKO TPHU
HEJIOCTATOYHOM  BOJIOCHA0’)KEHHUM  MHTEHCUBHOCTh  (DOTOCHMHTE3a  3aMETHO
CHUKAETCsl. DTO CBA3AHO C 3aKPHIBAHUEM YCTBHII, B PE3YJIBTATE YETO 3aMEIISIETCS
nocraBka CO; B JMCT, a Takke C 3aJepKKOW (PepMEHTAaTUBHBIX peaKUuid
dboTocHHTE3a M OTTOKAa OOpa30BaBIIMXCS MPOIYKTOB (DOTOCHHTE3a M3 jJucTa. B
MPUPOJIHBIX YCIOBUAX HEAOCTATOUYHOE CHAOXEHUE JIUCTHEB BOJOM MOXKET OBITh
BBI3BAHO KaK ITOYBEHHOM 3acyXoi, Tak W HU30BITKOM BOJbl B mouBe. [lpu
3aTOIUICHUH B TTOYBE CO3AI0TCS MOJTyaHa’pOOHbIE WK aHAYPOOHBIC YCIIOBUS, MPU
KOTOPBIX KOPHH pPACTEHUA HE MOTYT TOTJIomaTh BOAY B JOCTATOYHBIX
KOJIMYECTBAaX U B JINCThSIX BOBHUKAET BOJIHBIN JEDUITUT.

CyTouHblil x0x (porocuHTe3a. B €CTECTBEHHBIX YCIOBHUAX IPU CIOKHOM
B3aMMOJICCTBUM BHEIIHUX W BHYTPEHHHX (AKTOpPOB CYTOYHBIH PUTM
dboToCUHTE3a HEYCTOWYMB W TMOABEPKEH 3HAYUTENIbHBIM HW3MeHeHusM. llpu
YMEPEHHOW JHEBHOUN TeMIlepaType U JIOCTATOYHOM BOJIOCHAOKEHHH (POTOCHUHTE3
HAYMHAETCSI C BOCXOJOM COJIHIIA, JOCTUTa€T MAaKCUMyMa JHEM, IOCTEIEHHO
CHIUXKAACh K BEUEpy, M MPEKpallaeTcs C 3aX0JI0M coJiHLA. [Ipu moBbIIEHHON
TEMIIepaType ¥ HHU3KOW BIAXHOCTH MAaKCUMyM (OTOCHHTE3a CIBUTaeTCs Ha
paHHue 4yachl. YacTo mNpU BHICOKOW HAMPSHKEHHOCTH METEOPOJIOTHUYECKUX
(dbakTopoB HAOJIIOAACTCS 3HAYUTEIBHOE CHUXEHUE (POTOCHHTE3a B MOJYACHHBIC
4achl, CBA3aHHOE C 3aKPHIBAHUEM YCTHHI] U YMEHBIIIEHUEM OTTOKA aCCUMUIISITOB.



