MdoTocHuHTE?R

CONHUE

COJIHEYHAA SHEPIUA +

BOJA (H20) na no4ysbl +

ANOKCUI YITIEPOOA (CO2) ua Bosnyx
obpasylor

OPrAHMUHECKME BELLIECTBA (caxap

n Kpaxman) +

KUCINOPOL (O2), BuiaensemMoii B BO3AYX




DoTOCHUHTE3 Y PACTECHUH

» POTOCMHTE3 — MpoLiecc 0bpa3oBaHKA
OpraHM4eckoro BeLlecTsa n3
YrMEeKNCNOro rasa u BoAbl Ha CBETY Mpwu
y4acTUn POTOCUHTETUYECKUNX
MMrMEHTOB. N s
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KIMETKN KOTOPOW borathl XrOpOnnacToM.

HToGb), RQUELE METHETRaa, BRexoann
HENPEEWIBHE,;- KIIGTHMCFEON MM BV OLFTH

RITETKN F§I6‘48TOVI I'IaﬁeHXVIMbI' S — 3aMblKaOLLMEKIETKN

AOCTEHOY O HBGH KB RIBOLMsY CTHULI
pery YR YT ResetEan onoi ax

XHEro, Tak 1 HWxHero anngepmuca; 7 —
MEXKINETOYHbIE NPOCTPaHCTBA.




XJIOPOIIACTHI

OBonovyka Kaneneka xapa
XnoponnacTa

Namenna Tunaxkoua




OcHOBHBIE KJIACCHI (OTOCHMHTETHYECKHX

IIATMCHTOB

= Xnopodunnsol
= KapoTnHounasbl
= QUKOOUMNHBI



Xnopoduns (OT [peq Chlorps 3ene,1-|bg|/| "
rerpPipydl@N =nicT) — -
06pa@OYBINOBMNBA
] H@H%P" Wusef“ ‘ 43
rgEyil ETEnaeTes Npouece ot
“Op(%( Miyeckomy d;TpoeHmo xnopocbvlnnbl —

MArHMeBble KOIVII'IJ'IeKCbI pa3J'II/I‘-IHbIX %“

T€ g B’ Xnopoq:wmnbl |/||V|e+0'r
(

0

Q‘ QTpOGHMQg ) CprKTypHO

(9] CN CH
e /
M, CH, & \cn {_\CP.

Chlorophyll . Chlorophyll b Bacterloclarophyll o




KaporuHouabl

= KapoTnHounabl - NpupoaHbie opraHNYeCcKnUe NMUrMeHThl
doTocuHTE3NPYEMBIE BaKkTEPUAMU, rPNdaMu,
BOLAOPOCHSIMA U BbICLULMMW PAaCTEHUSAMM.
MiaeHTudmumposaHo okoro 600 kapoTnHongos. OHK
MMEIOT NPEMMYLLECTBEHHO XXENTbLIN, OPaHXeBbLIN UK
KPaCHbIN LBET, MO CTPOEHUIO 3TO LUMKITUYECKNE UM
aLluKrnyeckme nsonpeHonabl.

KapoTuHbI BKITHOYAOT IBE OCHOBHbIX rpynmnbl
CTPYKTYPHO BN13KMx BELLIECTB:

KapOTUHbI
KcaHTOdomnnbl

N Opyrme pacTBOPUMbIE B KMUpPaX MUTMEHTHI.
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OpPaHX CH;




KcanToduiia

nepexogsaT B 6eH3uH. B cnekTpe
NOrroLeHNs KcaHTodura xapakTepPHb
TPW MOMNOChkI MOrMOLEHUS B CUHE-
domonetoBoun 4YacTu.



PurnkobununHel (oT rped. phykos — Bogopocsb 1 nar. bilis —
XXENn4b), MUIMEHTbI KPAaCHbIX N CUHE3ENEHLIX BOLOPOCIIEN
(Cbl/lKOSpI/ITpI/IHbI — KPACHbIE, (PUKOLUGHUHBL— CUHME); OeOKM 13
OTEPRELREooMonpoTenos, B cAcTaB HEBEIKOBOM YacTu
BROHIEXpONODOPEIOUNNHE! — AHAMOTY XETYHBIX
CTRYEAY P ackmpyoT LIBETOCAOBHRIQ NMrMexdTa dpIgcnuHTesa —
opodunna. BeligeneHey B RRUCTaINNYECKOM BALE
MUHOKMCIOTHI B ®. COCTaBNSIOT 8;§VZ2§1¥ElJ;IneBO,ElbI it 5°/
omodopbl — 4—-5% | Obllee coaepxkaHne @. B BOOOPOCHSX
cturaet 20% (Ha cyxyw-ma OKE neTke
0cobbix-YacTuuax= prkodbnnmnco "ax.”brnou_\amT KBQHTDI
CBETa B XKENTO-3eMEHO 00f1aCTN CNBKTPA. YHacTBYRT B
dooTOCUHTE3E B Kaye( TBE\COf: POBOXKAAr0LLMX MUTIEKTOB,
AOCTaBIIsis MOMOLEHHY K IHep A 0 e o1 MMYYECKN

aKTMBHbLIM MOJeKyna xndpocbmnna Hegmnkodb HasblBatoT

Phycoerythr

HEeBEenKoBY0 (XPOMOGOPHYH0) YACTb 3TUX NMUTMEHTOR

TC




D1aBOHOMIHBLIEC MUTMEHTBI
= dnaBoHOMAbI — Hanbonee MHoOrouYncrieHHas

paCFIpOCTpaHeHbI B BbICLLNX paCTeHm'-lx OHu
NPUHUMAIOT Y4&CTiR B8 T oTamtiT23e,
obpasoBaHUM NUrHUHA N cybepuHa.
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Light reactions |
(Thylakoid membranes)

CeToBbIC peaKIUM:
3aBUCAT OT CBETA

He 3aBucar ot remreparypsl
brictprie < 10 (-5) cek

[IporekaroT Ha MeMOpaHax

Carbon reactions
(Stromal enzymes)

TeMHOBBIC peaKUUM:

He 3aBucsr ot cBera
3aBUCAT OT TEMIIEPATYPHI
Mennennsie ~ 10 (-2) cex

IIporekarot B ctpomMe Xit



CBeroBas ¢a3a gporocuHresa
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1. BBenenne 3Heprum B 0M0JIOTHYeCKHE CUCTEMbBI Yepe3 BOCIPUHUMAIOLIHE
NUTMEHTHbIE CHCTEMbI

2. IIpeoOpa3oBaHue JHEPrUU CBETA B «OHOJOTMYECKYI0 IHEPTUI0»



TemuoBast pa3a (porocuHTE32

B TemHoOBYy0 (pa3y poTOCUHTE3A SHEPIUA, HAKOMNNEHHAdA KNneTkaMmu B
monekynax AT®, ncnosnb3yeTcsa Ha CUHTE3 MI0KO3bl N OPYrnx
opraHuyeckux sellecTs. [Ntoko3a obpasyeTcsa Nnpu BOCCTAHOBIIEHUM
yrrnekucroro rasa - CO2; ¢ yyactuem npotoHoB Boabl 1 HAL®-H.

B monekyrne yrrnekucrnoro rasa CoOaepXXnTca oauH aTom yrrepoaa, a B
MoOnekyne rnoko3sbl nx wectb (C6H1206).

Yrnekucnora, NnpoHuKaroLlas B JINCT U3 BO34yxa, BHa4varne
npucoeauHAETCH K opraHn4eCckomMy BeLLeCTBY, COCTOSLLEMY U3 NATU
yrrepoaHbix atoMoB. [pu aToMm 0bpasyeTcs 04eHb HENPOYHOE
LLeCTUYrnepoagHoe CoeanHeEHNe, KOTopoe BbICTPO pacLensiieTcs Ha
OBe TpexyrnepoaHbie Monekynbl. B pesynsrate paga peakumn ns
OBYX TPeXyrnepoaHbIX Moriekysi obpasyeTcd ofHa LecTuyrinepoaHas
MONeEKyna rmKo3bl. ATOT NPOLECC BKIHOYAET psAL nocrnenoBaTernbHbIX
doepMeHTaTUBHbLIX peakunin ¢ UCNOoNb30BaHUEM 3HEPTUN,
3akrodeHHon B ATO. Monekyrnbl HAL®+H; nocTtaBnsaoT UOHBLI
BOAOpoOAa, HeobxoaMmble O3 BOCCTAHOBSIEHUS YIMEKNCNOro rasa.

Takum obpasom, B TeMHOBOW (pase POoTOCUHTESa B pesynbrate psaa
depMeHTaTMBHLIX peakunn NPonNCcXxogquT BOCCTaHOBMNEHME
YrIEeKUCNOro rasa BogopoaOM BoAbl 40 MMHOKO3bI.



= BoccTtaHoBreHue yrrnepoaa npoucxoguTt B CTPOME XJiopornnacTa
B LMKIEe peakunn, N3BECTHbIX Kak umkn KanbeBuHa. Linkn
KanbBuHa - He eAMHCTBEHHbIN NyTb MKcauuy yrnepoaa B
TEMHOBbIX peakuusix. ¥ HEKOTOPbIX pacTeHUW NEPBLIN NPOAYKT
domkcaummn CO2 - He TpexyrrepoaHasa monekyna 3-
rmmuepodocdara, a YeTblpexyrnepogHoe coeanHeHue -
okcanoauetat. OTctoga 3ToT NyTb POTOCUHTE3A NOMNYHUST
Ha3BaHne C4-nyTtun (C4-pacteHus). OkcanoauertaT 3aTemMm ObICTPO
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OﬁfmeHHaﬂ c C4-nytem dootocmHTesa. Y C4-pacteHni unkn

NbBMHA OCYLLECTBNSETCA MO NPEUMYLLIECTBY B KNeTKax
obKnagok npoBoasaLwwmx ny4vykos, a C4-nyTb - B KNETKax

6 GWNA@HWTE §H§1@ NWWQ@TM
dooTocmHTE3a,"HO OHM B Npen Horo pacTeHus
NPOCTPaHCTBEHHO pa3aeneHbl. C4-pacTteHunsi boree 3KOHOMHO
yTunmaupytot CO2, yem C3-pacteHus, otyactn bnarogaps Tomy,
4yTO doocdoeHonnMpyBaTkapbokcmunasa He nHrnoupyetca O2 u,
Takum obpasom, C4-pacteHnst obrnagatoT cnocobHOCTbIO
nornowarts CO2 ¢ MnHMMarneHoun notepen soabl. Kpome Toro, y
C4-pacTteHnn npakTUYeCcKn OTCYyTCTBYET poToabIXaHUE - Npouecc
BbiaeneHns CO2 n nornoweHnsa O2 Ha CBETY.




C4- nyTh porocuuTe3a

Uwro nacsme

Xnoponncar Xaoponnaer
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(pOTOCMHTETUYECKHU AKTHUBHAS
paguanus

= POTOCNHTETUHECKN AKTUBHAA
PAOVNALINA (PAP) , yactb conHeuHOM
QHEPrnKn, K-pasgt MOXET UCMNONb30BaTLCH
pacTeHnsaMn ans gooToCcnHTE3a.
CoOTBETCTBYET NONOCE BUOAMMOIO CBETA
n coctasnsieT oK. 50% oT cymmapHoOu
QHEPrNn CONMHEYHOIo U3NyYeHUs.



(A) Chlorophylls

Absorption

DdDAP : 380 - 710 am

UV Violet Blue  Green Yellow Orange Red IR
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Chlorophylla Visible solar spectrum
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Wavelength (nm)

Kaporunonasr: 400-550 am

IJIaBHBIM MakcumyM: 480 HM




3eJJEHBIC HACAKICHUS

3enéHble HacaXaeHUs — COBOKYMHOCTb APEBECHbIX,
KYCTapHWUKOBbIX U TPABAHUCTbIX PAaCTeHUin Ha

onpeaenéHHon TepputTopumn. B ropogax oHW BbINOMHAKT psag
PYHKLUMIN, CNOCOBCTBYOLLMX CO30aHNIO ONTUMAanbHbIX
YCITOBUI ANS TpyAa U OTAbIXa XXUTenemn ropoaa, OCHOBHbIE
N3 KOTOPbIX — 0300POBMNeHne Bo3ayLLHoro 6accernHa
ropoga 1 ynydileHve ero MMKpoknuMara. 3tomy
CMnoco6CTBYIOT CrieaytoLLe CBOMCTBA 3eMEHbIX
HaCa)KaAEeHWN:

NOrnoLwleHne yrnekncnoro rasa v BblaeneHne Kncropoaa B
Xoae PpoToCcnHTE3A;

NOHW)KEHME TeMNnepaTypbl BO3ayXa 3a CYET UcnapeHus
BRaru;

CHWKEHWE YPOBHS LLYMA;
CHWXXEHUEe YPOBHS 3arpsA3HeHust Bo3ayxa Mblfblo 1 ra3amu;
3allMTa OT BETPOB;

BblAeNeHne pacteHnsamMn dnToOHUMO0B — FNETYYMNX BELLECTB,
ybunaroLwmnx 601e3HETBOPHbIE MUKPODLI;

NONoOXNTESNIbHOE BIINAHNE Ha HEPBHYHKO CUCTEMY HEJTOBEKA.
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Ha O4HOIO qenoseKa



