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Oo6uwasa nidopmauusa

OnucaHue PHYWE

I3BECTHO, YUTO pacTeHusi NpeBpaLlaroT ABYOKMCh yriepoaa
(CO2) n Bogy (H20) B kucnopog (02) u rntokosy (C1206H12).
OT0 Ha3blBaeTcs POTOCMHTE30M, YTO O3HAYAET YTO 3TOT BUJ
obmMeHa BeLecTB paboTaeT TO/1IbKO NPy NOMOLLM CBETA.

[na Toro, 4To6bI pacTeHnst He "3afbIXasiMcb2 B TEMHOTE,
BaXKHO, YTOObI OHY A1 NOTYYEHNS SHEPTMM NPOLOMKAIN
npeobpasoBbiBaTh BelLecTBa B Apyrue. Bot nouemy
obpaTHasa peakuus npoucxoauT 6e3 ceeTa: pacTeHus
YNPaBASAOT KNETOUYHbIM AbIXaHNEM, KaK XXMBOTHbIE,

DTOT IKCMEPUMEHT CNYXUT A1 U3yyeHnst DOTOCUHTE3A U
K/TETOUYHOTO AbIXaHUsI B pacTeHUsX.

JKcneprMeHTasIbHasi ycTaHOBKa GMokamepoii 1
[AaTyvKOM

2/10

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

P4110669

. I
curricuLAB® | PHvwe
AononHutenbHaa nHdgopmauus (1/2) PHYWE
npeaBapuTent y paCTUeHwﬁ eCTb [1Ba TUMNa ra3006MeHa: OHU OCYLLECTBAAKT (DOTOCUHTES NpK
BO3[ECTBIMN CBETA U KNIETOUHOE [ibIXaHne B TEMHOTE.
3HaHuUA
£
MpuHUKMN DTOT 3KCMNEPUMEHT MOKA3bIBAET, YTO PACTEHUSA NMPOU3BOASAT KNCIOPO/, HA CBETY, HO
NoTPe6/ISIOT ero B TEMHOTE.

AononHutenbHaa nHopmauus (2/2)

Ll,enb Ll,enb 3TOlI0 3KCnepnmMeHTa - U3y4mnTb MeTabon3m paCTeHMVI B 3aBUCNMOCTU OT
KOHUEHTpaunn Kncnopona B repMmeTnyHO 3aKpbITOM COCye.
]
3agaum

YUYeHUKN 1 CTYAEHTbI SO/IKHbI MPOBECTU CleyoLLne YacTu 3KCrepuMeHTa:

o OnpegeneHvie 02-NPOU3BOACTBO BO BPeMs (DOTOCMHTE3A

@

o OnpepgeneHne O2-noTpebneHne BO BPEMS KJIETOYHOIO AblXaHUs

B kauecTBe asibTepHaTVBbI, 9KCNIEPUMEHT OYEHb XOPOLLO NOAXOAUT B KAUECTBE
[AEeMOHCTPaLMOHHOTO.

°PHYWE
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[AononHutenbHaa nHpopmauus (2/2) PHYWE

Llenb 3Toro aKkcnepumMeHTa - U3yunTb MeTabo/IM3M pacTeHuii B 3aBUCMMOCTH OT

Uenb
KOHUEeHTpauun kucaopoga B repMeTUYHO 3aKpbITOM COcyae.

YUYEHVIKM 1 CTYAEHTbI AO/MKHbI MPOBECTMN C/IeAYHOLMe YacTy IKCNeprMeHTa:

3agauu o OnpegeneHve O2-NPon3BOACTBO BO BpeMsi (hOTOCMHTE3a

o OnpepneneHne Oz-n0Tpe6neHV|e BO BpPeEMA KNETOYHOIO AbIXaHUA

@

B kauecTBe afibTepHaTVBbI, 3KCMEPUMEHT OYEHb XOPOLLIO NOAXOANT B KAYecTBe
[EeMOHCTPaLMOHHOTO.

WNHCTPYKUUK NO TEXHUKE 6e30MacHOCTU PHYWE

K aTOMy 3KCnepyMEHTY NPUMEHSITCS 06LLMEe UHCTPYKLMM NO 6e30MacHOMY NPOBEAEHMIO IKCNEPUMEHTOB Npu
npenofaBaHni eCTECTBEHHbIX Hayk.
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MaTtepuan
Mo3uuyuns Matepuan MyHkT No. KonuuecTtBo
1 Cobra SMARTsense - Kucnopog, 0 ... 20 mg/l (Bluetooth + USB) 12933-01 1
JKcneprMeHTaslbHas kKamepa gs1a potocmHTesa, 29 cm (11,4 aroima), NnogxoanT
2 64837-00 1
ona patumkos Cobra SMARTsense
3 ?peasureAPP - 6ecnniatHoe n3MepuTesibHOE NporpamMmmMHoe obecrneyeHne Bcex 14581-61 1
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MaTtepuan PHYWE

MyHkt No. KonwuuectBO

Mo3unuma Martepuan
1 Cobra SMARTsense - Kucnopoa, 0 ... 20 mg/l (Bluetooth + USB) 12933-01 1
QkcnepumeHTanbHaga kamepa ans hotocunHresa, 29 cm (11,4 aroima),
2 64837-00 1
noaxoauT ans aarumkoB Cobra SMARTsense
3 measureAPP - 6ecriyiaTHOe u3mepuTenibHOe NPorpamMmMHoe 14581-61 1

obecneyeHne Beex Np

HYWE

"k e

NMogrotoBka u
BbINO/IHEHVEe PadOoThbI
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JKcnepvMeHTaIbHasi yCTaHOBKa €
6UOKaMepoii 1 AaT4YnMKoM

NMogrotoBKa (2/2)
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PHYWE

CHauana cobupatot brokamepy, BCTaBNASA PE3NHOBbIE
3arnyLwKkn B COOTBETCTBYIOLLME OTBEPCTUSA. B 04HOW U3 3TUX
pe3nHOBbIX MPOOOK eCTb HEGOMbLIOE OTBEPCTHE, B KOTOPOE
MOXHO BCTaBUTb 30HA Aatyuka. lMocne atoro

pacTeHvie nomMeLLaeTcs B Kamepy.

Korga Bce nogrotosutesibHble paboTbl OyAyT cAenaHbl,
cnepyert 3anycTutb npunoxeHne measureAPP n

MOAK/MHOUNTL AATYUK K MOBUIBHOMY YCTPOWCTBY U/IN HOYTOYKY
¢ Windows 10. 3aTem kamepa 3aKkpbIiBaeTCs 1 MOXXHO
HauvHaTb N3MepeHye.

MpumeyaHue. 15 NONyYeHUst XOPOLLUNX pPe3y/sTaToB 06e
yacTU IKCNEPUMEHTA A0/MKHbI A/IUTLCA He MeHee 30 MUHYT 1
6bITb NPUMEPHO OAMHAKOBOI NPOAO/IKUTENBHOCTMW.

°"HYWE

B 3TOM 3KCneprMeHTe A/151 USMepPEHS KOHLEeHTpaLun kuciopoda Heobxogumbl Cobra SMARTsense 1 npunoxeHne
measureAPP. Y6eautecs, uto Ha Bawem ycTpolictse (M1aHweTe, cMaptdoHe, MK ¢ Windows 10) BkitoueHa
hyHkums "Bluetooth" (npunoxeHne moxHo 6ecnnartHo 3arpy3ntb 13 App Store - QR-kogpbl H1Xe).

Tenepb OTKpONiTE NpuoxeHne measureAPP Ha Baluem ycTpoiicTse.

measureAPP gnia onepauyoHHbIX
cuctem Android

°PHYWE

measureAPP ana onepayoHHbIX measureAPP aonsa nnaHwetos /
cuctem iOS MK ¢ Windows 10
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BbinonHeHune pa6otbl (1/2) PHYWE

BaxHO, uTOObI 6MoKamMepa 6blsia repMETUYHO
3aKpbiTa. ECnv pe3nHoBbie NPOGKM 1 KPbILLIKIA
[lepaTcs HeAOCTaTOUHO NAOTY €0, Bbl
MOXETE 3aKpenuTb NX C MOMOLLbIO CKOTHa Un
yero-To nogo6Horo.

3MepeHune A0MKHO BbiTb YCTAHOB/IEHO Ha
HenpepbIBHOE, TaKKe PEKOMEHyeTcst
OTKaNn6prpoBaThb AATUMK HA HOJb.

[nsi BTOpPOI1 YyacTn n3MepeHunst kKamepa [Ao/mkHa
ObITb 3aTEMHEHA, Kak Ha KapTUHKe cneBa. 3To
NCNosb3yeTcs AN n3MepeHusi NoTpebneHns
Kucnopoaa, gjicrjikmre aTo NPOMCXoanT B HOUYHOE
BpPEMSI.

3areMHeHHas buokamepa

BbinonHeHue (2/2)

Koraa Bbl 3aKOHUNTE U3MEPEHNS, pe3ynbTaT A0/HKEH BbITAAETb NPUMeEpPHO Tak: Cnesa - 3MepeHve npu
CBETE, CNpaBa - U3MepPeHVe B TEMHOTE. YTOGbI TEOPETMYECKN paccunTaTh 06LLee NPOU3BOACTBO KUCI0POAa,
HY)XHO J06aBUTb KMC/I0POA, KOTOPLI NOTPeGNAETCA B TEMHOTE, MOTOMY UTO OH TaKXe pacxodyeTcs npu cBeTe.
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OueHka (1/3) PHYWE

MoyeMy pacTeHus Takke AblliaT K1eTkamum?

[MockobKy pacTeHus NPOU30LLIN OT XXMUBOTHbIX, TO NPU
HeOGXOLI,VIMOCTVI OHW MOTYT NepekvarbCA Ha
d)OTOCVIHTe3 NN KNETOYHOE AbiXaHue.

MoToMy 4YTO B MPOTUBHOM C/ly4ae He XBaTW/IO Gbl
3HEpPrumn B HOYHOE BPEMSI, KOT4a HEe MOXET ObITb
oCyLecTB/EH (POTOCMHTES.

UT06bI HE NPOM3BOANTL C/AULLKOM MHOTO O2, KOTOPbINA
TOKCUYEH AJ151 PaCTEHUIA.

UT06bI He paspyLUMTbLCA MO HArpy3Koi 13-3a CINLLKOM
OnMBKOBBIV IUCT MO, BOAOWA 60bLIOr0 KOSIMYECTBA XPaHUMON [/1H0KO3bI.

3apgaHue 2 (2/3) PHYWE

PacTeHus Bcerga gpliar Knetkamu PacTeHus Bcerga ocyLLecTBNSAT
(ooTOCUHTES

O npaBW/bHO
O NpaBubHO

O He npaBwuIbHO
O He npaBW/IbHO
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3apaHue 3 (3/3) PHYWE

B kakoil yacTu KneTku npoucxoanTt B kakoi YacTu KNeTku npoucxoauT
ooTOCUHTES? KNneToyHoe ApixaHue?
B MUTOXOHAPUSAX B nna3martnyeckoi MeMbpaHe K1eTku
B xnopodchmnne B MUTOXOHAPUAX
B aape knetkn B appe knetkn
B xnoponnacte B Bakyyne
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