2. Hcropus u passutHe uaeii

2.1. IlepBble OTKpBITHA

B nauane XVII B. ¢mamanackuéi Bpau BaH [enpMoOHT
(van Helmont) BhipacTus B Kajke ¢ 3eMJeil J1epeBO HBBHI,
KOTOpPOE OH [IOJHBaJ TOJbLKO H0XKAeBOH Bogol. OH 3aMeTHsI,
YTO CHYCTS TATH JIeT AepeBO BHPOCIAO 10 6OJbIIHX pasMe-
POB, XOTS KOJHYeCTBO 3€MJH B KajKe NMPaKTUYECKH  He
yMesbinyiaoch. Ban I'efibMOHT, eCTeCTBeHHO, cllean BHIBOI,
4YTO MaTepual, U3 KOToporo o6pasoBajioch AepeBo, NMPOU30-
ues M3 BOJHL, HCIIOJb30BAHHOH Jas moauBa. B 1727 r. anur-
aufickuit 6oranuk Ctuen Xeitne (Stephen Hales) ony6au-
KOBAJ KHHUT'Y, B KOTOPO# coOBINAJOCH, UTO B KAYeCTBe ITUTA-
TeJBHOI'0 BEUICCTBA, HEOOXOAUMOrO iJisi POCTA, pPACTEHHS
HCIONb3YIOT TJIABHHIM obpasoM Bo3ayx. B mepuox c¢ 1771
o 1777 r. 3HaMenuTnit anrauiickuit xumuk Jxkozed ITpu-
crau (Joseph Priestley) (on 6bl1 oJHUM H3 NEPBOOTKPHI-
BaTeJel KUCJAOPONA) IPOBEJ CEPHIO OMBLITOB IO TOPEHHUIO
M ABIXaHWI0 ¥ MpUuIeJ K BHIBOAY O TOM, UTO 3eJieHble pac-
TeHHd cnocoOHH ofpamarth Te AbLIXaTedbHEE [IPOLECCH,
KOTOphle OBLIH 0OHAPYKEHbl B TKAHAX XUBOTHHX. [Ipucrau
CJKUIaj CBeuy B 3aMKHYTOM 00beMe BO3AyXa U OOHAPYKUII,
YTO MOJYYaBUIMHCSA TPUY 3TOM BO3AYX yKe He MOT Hojjep-
KUBATh roperue, Mblub, moMelleHHast B TakO# BO3AYX,
vmupana. OfHaKO BETOUKa MSATHl MPOJOJKANA KHUTh B 3TOM
Bo3ayxe HemeasiMu. B sakmiouenue Ilpuctau obHapyxui,
4TO B BO3/yXe, BOCCTAHOBJEHHOM BETOUKOH MATH, MoOria
BHOBb [OPEThb CBEYa, MOIJIa AHIIATL MLIIIb. Teneph Mbl 3HAEM,
4YTO CcBeua, Ccropas, morpebJsna KHCAOPOA M3 3AMKHYTOrO
ofbeMa BO3JyXa, HO 3aTeM BO3JyX CHOBa HACHIIIAJNCH KH-
caopogoM 6aarogaps (HOTOCHHTE3y, NMPOUCXOIUBIIEMY B 3e-
Jgernoft mate. CnycTs HeCKOJLKO JeT rojjanjackufi Bpau An
Hurenxays (Jan Ingenhousz), o6mapy:KuJ, 4TO pacTeHHs
EBIAEASIIOT KHCAOPO/ JINUIb HA COAHEUHOM C8eTY K UTO TOJb-
KO HX 3eneHble uacTy 06ecreYrBaIOT BhiIEIeHHe KHCA0POa.

JKan Cenebre (Jean Senebier), sannmabwmii B LBe#-
apuyu MOCT MHUHHCTpA, MoATBepAus jpanuble VMHreHxaysa n
MPOLOJIKUI HCCIeJoBaHMe, [I0KAa3aB, YTO B KAUCCTBe MUTA-
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TeJIbHOTO BEIIeCTBA PACTeHHs HCHNONB3YIT JBYoKuch yeie-
poda, «pacTBopeHHyl0 B Bofe». B navane XIX Bexa gpyro#t
wBelnapckuii HeenenoBatens ge Cocciop (de Saussure)
W3yyan KOJHYeCTBEHHble B3aHMOCBSI3H MeXIY . NMOIJIOUIeH-
HOA pacTeHHeM YIVIEKHCJOTOH, ¢ OJHO# CTOPOHBl, U CHHTe-
3UPOBAHHBIMH OPraHHYECKHUMHU BeILIECTBAMH M KHCJIOPO-
JoM — ¢ apyrofi. B pesyibTaTe CBOMX ONBITOB OH MpHIUEN]
K BBBOLY, 4TO 6000 TakKKe IOTpeb/sieTcs pacTCHHEM MpH
accumunsiiin COp. B 1817 r. xgBa (paHIy3CKHX XHMHKA,
Meabtbe (Pelletier) u Kaanrty (Caventou), suigenunu us
JINCThEB 3€JICHOE BEIeCTBO H HA3BAJNH €r0 XA20POPUAAIOM.
Cnenyiomel BaKHOH BeXOf B HCTODUH uadyuyeHudst HOTOCHH-
Tesa 6buIo cpenannoe B 1845 r. Hemeurum ¢dusmkoM Po-
Geprom Maiiepom (Robert Mayer) yrsepxzenne o Tom,
YTO 3€JieHble PacTeHHs NpeolpasylorT 3HeprHi0 CONHEYHOTO
C€BeTa B XHMHUecKylo axepauro. IlpeacraBiaenHust o QOTOCHH-
Te3e, CJAOKMUBIIKECS K CEpeAHHE NMPOULIOro BeKd, MOKHO BH-
Pa3UThb CAEIYVIOIIHM COOTHOLIEHHEM:
3enenoe

— O, - Opraunyeckue BelecTna -
pacTenye

CO, - H,0 4~ Cser

- XeMHdeckast SHeprus. 2.1)

Otnowmenne konuuecTBa COj, morsomenHoro npu Goro-
CHHTE3e, K KOJUUEeCTBY BhigejeHHoro Og TOUHO H3IMEPUJ
dpannysckuit @usuosor pacrennit bycsuro (Boussingault).
B 1864 r. on o6Hapyxkui, uto GOTOCHHTETHYECKOE OTHOLIE-
HHe, T.e. OTHolleHHe obbeMa BHaeneHHoro O K 06BEMY
noryiomenHoll COs, mouTd paBHO efuHuue. B Tom ke roxy
HeMenkuii 6oranuk 3akc (Sachs) (oTkpuBmui Takxke y
pacreHuit ApIXaHHe) MPOAEMOHCTPUPOBAN 06pasoBaHHe 3e-
ped xpaxmara npu GoTocHHTe3e. 3aKC HoMellan 3ejieHbie
JIUCTbS Ha HECKOJIBKO Y4COB B TEMHOTY IJig TOro, UTo6H
OHM H3DACXOJOBaJH HAKOIJIEHHHIA B HHX KpaxMmana, 3areM
OH BBIHOCHJI JIUCThSI HA CBET, HO MpH 3TOM OCBellaj J{IIb
TIOJIOBUHY KaxK[Or'o JIMCTa, OCTABJSA APYrYI0 HOJOBHHY JH-
cra B TemHoTe, CrycTs HEKOTOpOe BPEMS] BeChb JIHCT LEJHU-
KoM oOpabaThiBaJu napaMmH Hoja. B pesyanrare ocpemen-
Hasg 4acCThb JIUCTA CTAHOBWJIACH TeMHO-(DHOMETOBO#H,  4TO
CBUACTENbCTBOBANO 006 06pa30BAHWH KOMIIIEKCA KpaxMana
< fozoM, Torja Kak UBeT APYro# MOJOBHHHE JHCTZ He H3-
MeHsICS.
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Tlpamyio ¢Bsi3b MeXNY BHAENEHHEM KUCJAODPOAA U XJAOPO-
IJ1acTaMU B 3eJIeHHX JHCTBAX, a4 TaKXKe COOTBETCTBHE CIEKT-
pa pefcTBHs (POTOCHHTE3A CIEKTPY MOTVIOLIEHHS XJA0POPUJI-
aa (cMm. ra. 4) ycrauosua B 1880 r. Durensman (Engel-
mann). OH NOMECTHJ HUTEBUAHYIO 3eJeHY BOJLOPOCIbH
Spirogyra (puc. 2.1), UMeOUIYIO CIOHPAJLHO PACIOJOXKEH-
Hble XJOPONJIACTH, Ha NPEJMeTHOe CTEKJ0 MHKPOCKONA.

.B Temuote ' | Ha cBeTy B TemHoOTE

Puc. 2.1. Onutel DHresqbMaHa Mo H3Yy4eHHIO (POTOCHHTE3a Y BOJOPOCIM

Spirogyra ¢ moMowbl0 NOABHXKHEIX Oakrepuil. Bogopocis comepxurT

CIHpaibHEIl XNOpOILTACT; GaKTePHH ABHXKYTCA K o6jacTH Gojblieii KOH-

HeHTpaluHu Kucaopona. Caesa: OCBelleHHe Y3KHM JydoMm Geloro cBeTa.

B cepedune: ocsemienne mwHpoKEM JyuoM Genoro cera. Cnpaga: ocBe-

IeHHe Y3KAMH JyYaMH KpacHOTO M 3ejeHOTO cBeTa, 3aMeTbTe, U4TO Ha
3eJeHOM CBeTy KHCJOpPOJ He BBIACJSCTCS,

BMecre € BOJXOPOC/BIO Ha NPEAMETHOE CTEKJ0 HAHOCHIACH
CYCIEH3Hs KJeTOK IOJABHXKHBIX OaKTepHuil, MoTpeb/siouiux
kucaopon. IlpenMernoe crekyio nomeniand B 3aKphHITYO Ka-
Mepy 6e3 BO3LyXa H OCBellasH. B 3THX yC/IOBHSX NOABHK-
Hble OaxkTepHu [OJMXKHH ObIIH mepeMellaTsCsi Tyna, TAe
konnenrpauus Op Guina seiie. Ilocne ocBellleHHs B Teue-
HHe HEKOTOPOro BpeMeHH o6pasell paccMaTpHBaNH MOJ MH-
KPOCKOIIOM H NOJCUYHTHIBAJH pacnpelesieHHe 6AKTEPHAIbHON
nonmyasnud. Okasanoch, YTo GakTephH KOHIEHTPHPOBAJHCH.
BOKPYT 3eJeHbIX IOJOCOK B HUTEBHAHOH Bogopocau. B 1apy-
rofi CepHH OMBITOB DHTeJbMaH OCBelaJ BOJAOPOCAbL CBETOM
Pa3HOr0 CHEKTPAJLHOr0 COCTaBa, YCTAHOBHB MPH3MY MEX-
Jly HCTOYHUKOM CBETA M NPEIMETHBIM CTOJHKOM MHKDPOCKO-
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na, HauGosbuiee uncao OGakTepHil B 3TOM Caydae CKamJIH-
BaJIOCh BOKPYr TeX y4aCTKOB BOAODPOCIH, KOTOPHeE OCBela-
JINCh CHHHUM H KpacHHIM obnacTaMmu cnexrpa. Haxoasmpecs
B BOJOPOCAAX XJOpOQHIIH NOIJIOUAJH CHHHA H KpacHbIH
cer. ITockonbky K TOMy BpeMeHH ObLIO VKe H3BeCTHO,
yto Ansi doTocHHTE3a HeoOXOMHMO TOrJoLIeHHe CBeTa, JH-
TelbMaH 3aK/JI0UHJ, YTO XJAOPOMHIIH yuacTBYOT B ($oTo-
CHHTE3e B KAUECTBE NUSMEHTOS, SIBISIOIHXCS AKTHBHBIMH
doTopenentopaMi, YpoBeHb 3HaHHH 0 (HOTOCHHTE3e B Haga-
Jie Hallero BeKa MOXKHO NpPEACTaBHTb CJAEAYIOUIHM ypas-
HeHHeM:

3eneHoe

(COs)p + HO + CBer ————— (0O,),, + Kpaxman -}-

pacrenHe

4~ Xumuueckasi sHeprus 2.2)

2.2. JlanabHelillee pa3BHTHE METOLOB H3YUeHMs
¢orocuHTE3a

Hrak, K Hauany Hallero Beka CyMMapHasi peakinus QoTo-
cHHTe3a Obiia yxke uaBectHa. OfAHako GHOXHMHS HaXOMH-
Jach He Ha TaKOM BBICOKOM YpOBHE, UTOOB ITOJHOCTBIO
DPaCKpHITE ME€XaHH3Mbl BOCCTAHOBJIEHHS JBYOKHCH yrJepoja
Jo yraesomoB. K coxaneuuio, cieayer npHsHaTh, uTo U Te-
Iepb Elle HEeKOTOpPhle acHekTh (POTOCHHTEe3a H3YUEHH JIO-
BOJILHO MNiox0, M3naBHa pesnasiuch NONBITKH HCCJAEXOBATDH
BJHSiHHE HMHTEHCHBHOCTH CBeTa, TeMNepaTypbl, KOHIEHTpa-
UM YIAeKHCJOTH H T.IH. Ha obOUH# BHXOJ (OTOCHHTE3a.
U xora B atHx paboTax HCCAE0BANHChL PACTEHHS CaMEBIX
Pa3HHIX BHJAO0B, OOJILIIMHCTBO H3MepeHH{l GbI0 BHIIIOJHEHO
H3a OJHOKJETOYHBIX 3€JeHBIX BOJOPOCIAX Chlorella u
Scenedesmus n Ha OJHOK/JIETOUHOH KIYTHKOBOH BOLOPOCIH
Euglena. OnHOKJIETOYHblE OPraHH3MH YyaobHee AJis KOJH-
YECTBEHHOTO HCCJEIOBAHHS, NOCKOJBKY HX MOXHO BHpa-
IHBaTh BO BCEX Ja60OPaTOPHAX IIpH BIOJHE CTAHZAPTHHIX
yeaoBusix. OHH MoryT ObiTh PAaBHOMEPHO CYCIEH{UPOBAHBI,
T. €, B3BellleHbl B BOJAHBIX 6y(epHBIX PacTBOpaxX, H HYXHHH
006beM TakoH CyCIeH3HH, WJIH B3BECH, MOXKHO OpaTh NMHIET-
KOff TOUHO TaK e, Kak IpH paboTe ¢ oOBIYHBIMH PacTBOpa-
MH. XJIOpOTIaCThl JiJisl- ONBITOB JIyYllle BCEro BHIAESITb H3
JHCTHEB BBICIIHX pacTeHndl. Yallle BCEro HCHOJBL3YIOT ILLITH-
HaT, IOTOMY UTO €ro JIerKO BHIPAIIWBATh W CBEXKHe JIHCThA



