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BaeMasi TEMHOBOH, MOXKET IPOTEKaTb KAK B TEMHOTE, TaK
H Ha CBeTy.

CBETOBYIO H TEMHOBYIO PEaKUHH MOXKHO PasfeadTb, HC-
HOb3YsA BCIBILIKYM CBeTa, AJSIIHECHs KpaTKHe AOJH CEeKyH-
Jbl. Benblllky cBeTa AJUTENBHOCTHIO MEHbIIe OXHON MHJI-
aucekyHabsl {107® ¢) MoXHO mOAyuUHTH JAH60 C TMOMOLIBLIO
MEXaHHYECKOro MPHCIOCO6eHHs, TOCTABHB HA NYTH MyYKa
MOCTOSIHHOTO CBETa BPaAIOIHACS OHCK CO MIEAbIo, JHGO
3JIeKTPHUECKH, 3apsiKasi KOHAEHCATOP H pa3psiKasi ero ye-
pes BakyyMHYIO HJH rasopaspsjuHyio Jammny. B kauectse
HCTOUHHKOB CBeTa IMOJb3YIOTCS TakKxXKe PYOHHOBHIMH Jase-
paMu ¢ AJaHHOH BoJHBl u3aaydenusi 694 um. B 1932 r. Dmep-
con (Emerson) u Apuoapx (Arnold) ocBemanu cycmneH3uio
kierok Chlorella BcneilikamMu c¢BeTa 0T rasopaspsiiHol
JaMIbl C JAHTeNbHOCTbIo 0Koio 1075 ¢, OHH H3MepsiIH cKo-
POCTb BBIJIEJIEHHA KHCJIOPOAA B 3aBHCHMOCTH OT 3HEPTHH
BCHBILEK, AJHTENLHOCTH TEMHOBOrO TNPOMEKYTKA MEXIY
BCOBIIKAMA H TEMIIEPATyphl CYCleH3WHu Kjaertok. Ilpu yse-
JIHYEHHH HHTEHCHBHOCTH BCIBILIEK HacChilleHHe GOTOCHHTe3a
B HOPMaJIbHBIX KJIETKAX HACTYNaJo, KOTLA BHAEAAAACH OJ-
Ha moJgexkyna Op Ha 2500 moaexrys xjaopoduiana. IMepcoH
¥ ApHOJbJ CHEeNaaH BBIBOJA, YTO MaKCHMAaAbHBI BHIXOH (O~
TOCHHTE3a ONpEJEeNseTcss He UHCJIOM MOJeKya xJopodunna,
MOTJIOMIAIOINUX CBET, a YHCJIOM MoJekysn depMeHTa, Kara-
JIM3VpYIOLWEro TeMHOBy10 peaknuio. OHu Takxke o6HAPYIKH-
J¥, YTO IIpH YBEJHUEHHU TEMHOBBIX WHTEPBAJOB MEXIY
NoCJAe0BATENbHBIMH BeNbLKaMHU 3a npegennt 0,06 ¢ Brixon
KHCJIOpOja B pacuere Ha OAHY BCHLIIKY yXKe He 3aBHCeR
OT JJHTeJbHOCTH TEMHOBOrO HHTepPBaJa, TOrja Kak npH 6o-
Jee KOPOTKHX MPOMEXYTKaX OH BO3PAacTaj ¢ YBeJHUEHHEM
JJATENBHOCTH TeMHoBOro unrepsana (ot 0 xo 0,06 ¢). Ta-
KHM 00pa3oM, TEMHOBas DPeaklHsi, KOTOpas ONpeaeisieT
VPOBEHb HACHUICHHS (DOTOCHHTE3a, 3aBepllaercs NPHMEPHO
3a 0,06 c. Ha ocHoBe 3THX maHHBIX OBIJIO PACCUHTAHO, UTO
CpefiHee BpeMs, XapakTepH3yIOIlee QKOPOCTb peakiHH, Co-
craBuso oxosao 0,02 ¢ nmpu 25%C.

2.5. BaxkHbie oTKpbiTHS. POpPMHUpPOBAHME HOBBIX
NpeACcTaBJACHUH

Cocrosinve 3HaHuii B o61actH GoTocHHTe3a B Havyajge Haile-
ro BeKa MOXKHO ObljIo 6Bl BHIpA3HTh YPABHEHHEM
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Ceer
CO, 4 H,0 ————— (CH,0) -0, (AG =48 - 10* [ix =

Xaopoguan

== 114 kkan). (2.3)

IlpumepHno A0 nauana 1930-x romos MHOrue mccieqoBaTeH
B 3TO# 06JiacTH moJiarajil, 4TO NepBHYHasi peaxuus ¢(oTo-
CHHTE3a 3aKJIoyaercss B pacCllielJieHHH JBYOKHCH YrJaepoia
IHoj peficTBHEM CBETa Ha YrJepon M KHCJIODOA ¢ MOCHeAyIo-
[IHM BOCCTAHOBJIEHHEM YIVIEPOZA ;O YrJIeBOJOB C YYAaCTHEM
BOJAB B X0Je HECKOJNBKHX MOCTelOBaTeNbHEIX peakuufi, dra
TouKka 3peHHsi H3MeHmsnach B 1930-X romax B pesy/ibTaTe
JBYX BaXHBIX OTKPHITHH. Bo-mepBniX, OblIH 0OHApPYXKEHBI
Pa3sHOBHAHOCTH 6akTepuil, cnocobubIX accumuaupoBaTs COq
M CHHTE3HPOBATL YIJIEBOAMI, He HQUOAb3Ys [IJsf 3STOrO JHEP-
THIO CBeTa. 3areM ToOJMAHACKHIE MHKpoGHosor BaH Hun
(van Niel) cpasuua npolleccs $OTOCHHTE3a y pacTeHHH H
6agTepHil M moKasaj, uTO HEKOTOphle OAKTepHH MOryT ac-
cumunnposars CO; Ha cBety, He Bbijgentssi npu 3toM O,
Takne 6akTepHH cIOocOGHBI K (POTOCHHTE3Y JHIIb IPH HaMU-
YUY NMOAXOxAUlero cy6cTpaTa — A0HOpa Bogopoda. Ban Hun
cunutan, 4yto (OTOCHHTE3 MOXKHO ONHCaTh OGIIHM™ ypaBie-
HHEM

Cger
CO, + 2H,A ———— » (CH,0) + H,0 + 24, (2.4)
Xaopoguna

rie HyA — ogucaenuniit cy6erpar. Ban Hun npennosoxun,
4TO0 (POTOCHHTE3 3e/MeHBIX paCTeHHH H BOAOPOCell ABASETCH
YacTHHIM ciydaeMm, korga HeA—31t0 HsO u 2A— 310
Og. Torna nepBHYHBIM GOTOXHMHUECKHM aKTOM B (OTOCHH-
Te3e PacTEeHHH JOJKHO OBITh Pas/ioKeHHe BOABLI HAa OKHCJIH-
tens (OH) u BoccranoButesnsp (H). 3ateMm mepBHuHHI BoOC-
craHoBHTe b (H) Moxer BHi3BaTh BoccranoBieHne COz 1o
OpPraHHYecKHX BeUIECTB, COCTABJASIOIIHX KJETKY, a HepBHU-
Hblfi okucaurens (OH) pacxopyercs B peakum, B KOTO-
poil BricBoboxnaercs O H cHoBa monyuaercs HyO. TMoanoe
ypaBHeHHe Jj1s5 dOTocuHTE3a pacTenHit no Ban Huny mox-
HO 3amHuCcaTh TakK:

Ceer
CO, 4 4H,0 ————— (CH,0) - 3H,0 - O,. (2.5)

Xnopogpuaa

D10 cyMMapHasi peakiys, NpoTeKawlasi B TPH OTAENbHHX
3ramna:
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Cser

(1) 4H4 CO, - (CH,0) 4~ H,0, 2.7
(11I) 40H - 2H,0 - O,. (2.8)

W3 310l nmocaenoBaTeNbHOCTH DPeEakiHil OTUETIHBO BHUJIHO,
4TO KHCAOPOJ B (POTOCHHTE3E IPOHCXOXHT H3 BO/JHI, A He H3
YTJIEKHCJIOTHL,

Bropoe Baxuoe orkphiTHe cienan B 1937 r. P, Xunn
(R. Hill) B Kem6puaxckom yHHBepcHTeTe. C MOMOLIbLIO
AuddepeHunanbHOro LEeHTPHGYrHPOBAHHS rOMOreHara TKa-
Hell JHCTa OH OTAENHT (POTOCHHTE3HPYIONIHE YACTHIH (XJ10-
pOILIacThl) OT AbixaTefbHBX yactul. ITonyuennele Xuajom
XJIOPOIJIACTH NPH OCBelleHHH caMu no cebe He BHIAEASIH
KHCAOpOoga (BO3MOXKHO, H3-32 TOrO, UTO OHH ObLTH MOBpEXK-
HeHbl TpH pasfeneHud). ONHAKO OHH HAUHHAMH BHIAENATH
KHCJIOPOM Ha CBETY, €CJIH B CYCHEH3HI0 BHOCHJIH MOAXOMS-
mHe AKUENTOPH 3JMeKTPOHA (OKHCAHTENH), Hanpumep dep-
pHOKCANnaT KaJjHsi WM (eppHuHaHuy kanusi. [IpH Bbiaene-
HUH oJAHOH MoJsekyabn O GOTOXMMHYECKH BOCCTaHABIHBA-
JINCh YEeTHpe 3KBHBaJieHTa OKHCAHTeNds. [losgHee Oblio
0GHApYKEHO, UTO MHOrMe XHHOHHBI H KPacHTeJH BOCCTAHAB-
JIMBAIOTCs1 XJIOpoIacTaMu Ha cBety. OnHaKO XJIOPOMIACTHE
He Morad BoccraHOBUTH COg, NPHPOAHBIA AKIENTOP 3JEKT-
poHOB IpH (oToCHHTe3e. DTO sBJIEHHE, H3BeCTHOE Tellepb
Kak peaxnus Xujna, HpencraBiser coGofi HHAYIHpyeMBIH
CBETOM MEPEHOC 3JeKTPOHOB OT BOJB K HEDH3HOJOrHUECKHM
OKHCAHTENsiM (pearedram Xu/aa) MNPOTHB rpajMeHTa XH-
MHYECKOro MOTeHIHasa. 3HaueHHe peakidu XHIja COCTOHT
B TOM, UTO OHa NPOJEMOHQTPUPOBAJIA BO3MOXKHOCTb pasje-
JEHHS] ABYX MPOLECCOB — (HDOTOXHMHUECKOTO BBIAEJEHHS Kii-
c7A0poJ4a M BOCCTAHOBJEHHS YrJAEKHCAOTH TPH (OTOCHH-
Tese.

Pasnoxenne Boxsl, IpHBOJSALIEE K BBHIACIEHHIO CBOGOJ-
HOro KHCJIOPojAa npu (HOTOCHHTE3e, GbLIO yCTaHOBJEHO Py-
GenoMm (Ruben) u Kamenom (Kamen) s Kanungpopunn 8
1941 r. Oun nomecTH/NH QOTOCHHTE3NPYIOUIHE KJIETKH B BO-
Ly, OOOTalleHHYIO H30TOIOM KHQJIOPOXA, WMEIOIIHM Maccy
i8 aromubix enunuy (1¥0). Hsortonueifi cocTaB Kucaopoaa,
BLIJIEJIEHHOI'O KJIeTKaMH, COOTBETCTBOBAJ COCTaBY BOJBI, HO
He CO;. Kpome Ttoro, Kamen n PyGen oTKpbIIM pajgHoax-
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THBHBIH H30Tonm !*C, KOTOpBIi BIOCAEACTBHH VCHEIIHO MHC-
nonb3oBaan Daccam (Bassham), Bencon (Benson) u Kaib-
un (Calvin), uayuasiive myTh MpeBpallleHus yriepola MpH
¢otocuHTeze (. 6). KanbBHH M ero COTpYJAHHKHM MOKa3a-
JIH, 4TO BOCCTAHOBJEHHE YIJIEKHCJIOTH [0 CaXapoB MPOHUC-
XOJAHUT B Pe3y/ibTaTe TEMHOBHIX (DEPMEHTATHBHBIX DPeEaKIHil,
MpHYeM JJs BOCCTAHOBJEHHS ofaHOH moJekyan COg Tpeby-
I0TCSl BE MOJIEKYJIBI BOCCTAHOBJIEHHOTO MHPUANHHYKJIEOTH LA
(NADPH) u tpu mounekyint ATP, K ToMy BpemeHH poab
ATP ¥ MHPHIMHHYKJEOTHAOB B ABIXZHHH TKaHeH yxe ObLia
yCTaHOBJEeHa, Bo03MOXKHOCTb (OTOCHHTETHYECKOTO BOCLTa-
nosjeHusi NADP no NADPH BolzeneHHbIMH XJopomiacra-
MH Obta gokazaHa B 1951 r. B Tpex pasHbIXx Ja6opaTopH-
ax. B 1954 r. Apuon (Arnon), Annen (Allen) u Yorau
(Whatley) mnpomemoncTprpoBanu (OTOCHHTE3 BHe KJerT-
KM — oHH Habmoganu accumuaauuio COp; u BhpeseHHe
Og BHIIEJIEHHBIMH XJIOPOIJIACTAMHY LIMHHATa. B Teuenne cie-
IVIOIEro AECATH/IETHS U3 XJIOPOIJIACTOB YA aJ0Ch BHIAEAUTD
ek, yyacTByIOIlHE B IEePeHOCe 3JeKTPOHOB- mpH ¢oTo-
cHHTe3e, — (eppeJOKCHH, MJacTOIHaHHH, GdepperioKCHH —
NADP+-penykrasy, uutoxpomst b u f u T. 1.

Takum 06pasoM, B 340POBHIX 3@JEHBIX JHUCThAX MO Aefi-
crBuem csera ob6pasyiorcs NADPH u ATP. Boccranosu-
TeJibHble 3kBHBajeHTH NADPH wu sueprust ruaposausza ATP
HCTONB3YIOTCA A BoccTaHoBaeHHst CO2 1o yriieBolOB B
NPHCYTCTBUH (BEPMEHTOB, IIpHYeM aKTHBHOCTL HEKOTOPHIX
(hepMEeHTOB peryJHpyeTcsi CBETOM.



