ConHue, setep U He
TONbKO!




TpeHA Ha pa3suTUe BO306HOBNSEMOU
3HepreTUKM OXBATbIBAET MPAKTUYECKU BCe
CTPAHbI KOHTUHEHTA.




HauyuHaem ypok

B 1912 roay B xypHane Science (tom 36 ot
27.09.1912.) 6b1na ony6nUKOBaHa CTaTtha, B KOTOPOU
Npogeccop, UTANbIHCKUUA XUMUK APMAHCKOrO
npoucxoxaeHus, nucan cneayrolee... Ero cnoea
MOT U 6bITb 3NUFPAPOM K Halemy ypoky. TTepenaute
MO CCbLNKe, HA30BUTE UMS 3TOrO YesloBeKa U
npeanoxuTe LmMTaTy, OTPAXarolyH CMBIC U3y4YaeMoun

TEMbI. @

Al W\




Oxakomo YamuuaH

«Yronb npepnaraetr COSIHEYHYHO 3Hepruro
YyerioeyecTBy B ee camou
KOHUEHTPUPOBAHHOW OpMe, HO Yrosb
nucdepnaem. Heyxenu  uckonaemas
CONIHeYHas 3Heprua — eAUHCTBEHHOe, YTO
MOXeT UCMOoJsb30BaTb COBpeMeHHAas XMU3Hb
U umsmnmgum?»

==




3anonHaem Knacrep

Asepnabiune
UCHBUHURA DHEPTAn




Yto Xe yxe ucnonbsyercsa B
Poccun?

Betpo-napku 8 PoctoBCckoun, ApxXaHresibCKoU
0611aCcTaX U elle HeCKObKO perMOoHOB
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Yto Xe yxe ucnonbsyercs B
Poccun?
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ConHeuHbIe 3NeKTpOCTAHUUU BO MHOTUX permoHax
(obwaa mouwHocTb 6onee 400 MBT)7




Yto Xe yxe ucnonbsyercsa B

Poccuun?
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["eoTepmanbHbIe 3nekTpocTaHuum Kamuartckoro
Kpasa (CTaHUMM B Tpex pamoHax) 8



3 Kerca

+ KEMC Nel: BOAOPOHAS SHEPIETUKA
(Xumua, nNpoaBUHYTLIW YpOBEHbD)

+ KEMC Ne2: CONHEYHLIE BATAPEW
(ppusuka, 6a30BbIU ypOBeHb)

+ KEWC Ne3: BMOTENMO3HEPIETUKA
(buonorus, BbLICOKUU YpOBEHb)



Kevic Nel BopopoaHas
3HepreTUKa

KEJC Nel

BOJOPOJHAA SHEPTETHKA

CerogHa 4enoBeK MOMET [OIYYATE SHEPTHIO OPH IOMOINH EBerpa, ComHna H game
Ty P o : HL A ' ' ' Henonwzys npedioxcennoe obopydosanue, cobepume Vomanoexy 014 31eXmpoiuza sodsl.
. s

Bogoposa. Ha mepeeifi B3I, BOAOPOS — HASAIBHOE TOIUIHEO. BO-TIEPEBEIX, OH ABIAETCH
CaMEIM pACTIPOCTPAHEHHEIM 3TEMEHTOM BO DCeleHHOH, BO-BIOPEIX, OpPH €ro CrOPAHHH
BEICEODOKTAeTCA DONBIIOS KOMHIECTEO SHEPTHH H 00pasyeTcd Boja 0es BEIASTeHH KaKHX-TTHOO
BpeIHEIX razok. [IpeunymecTea EOJOPOIHOH IHEPTETHKH HeI0BEYECTEO OCOZHAIO Ve JABHO.

IIposepvme npasuisHoCmpb CXeMbl NOIVIEeHUR 8000p00a, COCMABTIeHHYIO 6aMu & npedvidyviyem
zadanie.

Tleperiil BOQOPOAHEIH TOIIHEHEIH 3IeMeHT DBLI CKOHCTPYHPOBaH aHITIHACKHM YH4eHBIM ' ' ' Obcydume s spynne RpeuMyUIEcmMEa 1 HedOCmamKy 000POOHOT IHEPEMUKY KaK
Vamsamom rpo}‘BOM‘ e 30-x rogax XIX mexa. C ToukH 3peHHI «2e7eHOH» SHEPreTHKH ¥ FE ATHMEPHAMUEHOZ0 UCKIOUHUKA SHEP2UL. 3aniuume pesyTomam e mabiuyy.
BOZOPOJHEIX TOIUIHEHEIX 3IeMcHTOE Kpafue eeicoku# KIITT — 60%. Jma cpasmemma: KIIT[ = T —

IVMOIHX JBHCATelel BHYTPEHHETO CropaHia cocTaeaaeT 35-40%. ¥ P | - 2
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Kax MEI EMOHM, DO 3TOMY OapaMeTpy EOJOPOJHAT IHEPTeTHEA ABMAeTcE HamOoIee
TIPHBIEKATEIEHEIM HCTOIHHKOM SHEPTHH, HO BCE JKE CYMECTBYET Paf NpoOIeM, MEIIAOTHK e
MaccoBoMy OpHMcHeHHIO. (CaMad ITaBHas H3 HHX — [poliecc OoOEMH EoZopoda. (mo
MaTepHanaM HCTOYHHKA: hitps//econet ru/articles/vodorodnaya-energetika-nachalo-bolshogo-

uti

' ' ' Karue eonpocel soswuriu ¥ eac & xode umenua mexcema? Honpobyiime damp na v omeem,
s




Kenic Ne2 ConHeuHble batapeu

KEHC N2
COJITHEYHEIE BATAPEH

B 1912 rogy ma VIII MexnyrapogHoM KOHrpecce 0 OPHETATHON XMMHH HTATETHCKHA
yaensn [xaromo Yamuday NpeqcTaBHI JOKTAT, B KOTOPOM HM VIBEPEIATACE HEOOXOIHMOCTE
Iepexola K BOz00HORIAEMEIM HCTOYHHKAM 3HeprHE. M npuIyMEIRATE UeTOBEUECTEY HX EOECE HE
Hy:EHO. Begp TakoH HCTOYHHK CVIDECTEVET NMOMHMO HaIleH BOIMH Ve NpHOMHzHTensHO 4.5
MEITHapaa 1eT, H 310 — ConHre.

Conuie — 3T0 HCTOYHHK HeHcdeprnasMoH 3HeprHH, DIarogapsa KOTOpol obpazoramacs H
CYIIECTEVET JEH3HE Ha HAINEH IITaHeTe. UeTOBEK BCErOA MBITANCH MAKCHMATBHO HCIONBIOBATE
IOTyYaeMOe TeUI0, HATYYaeEMOe COMHIIEM, d C PA3BHTHEM HAVKH M CHENHATLHEIX TEXHOIOTHIL,
HAy9IHICA ¢ MAKCHMATBHON II01B30H, HCHOIB3I0BATE H CONHedHBlE qy9H. OJHHM HZ TakHX
Croco00E, CTATO MOMyYeHHe 3IeKTPHYECKOH 3HEPTHH, OVTeM NpeoDpazoBaHMd COMHEYHOIO
CBEeTa.

Conneunas Oarapea (maHens) — 3TO VCTPORCTEO, B KOTOPOM IO BOSIEHCTEHEM
COMHedHEIX Tyuefl, BEIpaOaTELIRAeTCA IIEKTPHYECKHA TOK. TeXHHYECKHMM H3LIKOM — CONHEeYHAd
IAHEeTh ABTAETCA OOBEIHHEHHEM OMpPelelcHHOTO KOTHIECTEA (DOTO3TEMEHTOE, ABTAOIMTHMHCT
IOTYHPOROJHHKOBEIME YCTPOHCTEAMH.

(smdopMaHOHHEN HeTOTHHEK: hitps://alter220 ru/solnce/solnechnava-batareva html)

IMocuempume sudeodpazmenm «Kax pabomaem coineunan bamapeas
https:ivoutu. be/uMEGz5mSPTS.

- ———
- ———
- ———

Karue eonpocs: gosHuxiu v eac npu npocmompe sudeo? Ionpobviime dams Ha HIUX omEem.

' ' ' Henonwsya mpedioxcennoe obopydoeanue, cobepume Vemauosxy U Hposedume oOWBUM.

o » o Homoxcume cotnewHyo bamapeio nod apxuil ceem na 3-3 murym. Hocie smozo nodxmoxume
ceemoduad x cotHeyHoll bamapee, ucnotb3Va nposoda c saxcuvmavi. Cobredaiime noiapHoces.
Ecau swl cobpaiu yomanoeKky npasuibto, ceemoduod Hawunaem ceemumsca. Umo Gvdem, eciu
COTHEYHYVIO BAMapen NPUKpLImb PYKOL Wil HaNpasunte O0NOTHUMETbHBIT UCMOYHUK ceama?

Obcydume & spynne npeuMyLecmsa i HedoCmamKy coTHesHpx bamapeil Kax
ATBMEPHAMUEHOS0 UCHOYHUKA IHEPauL. Sanuuume pezyTemam € mabauyy.

- ——
- ——
- ——

Conueunrie batapen
+ -




Keunic Ne3 ConHeuHble b6atapeu

KEHC N2
COJITHEYHEIE BATAPEH

B 1912 rogy ma VIII MexnyrapogHoM KOHrpecce 0 OPHETATHON XMMHH HTATETHCKHA
yaensn [xaromo Yamuday NpeqcTaBHI JOKTAT, B KOTOPOM HM VIBEPEIATACE HEOOXOIHMOCTE
Iepexola K BOz00HORIAEMEIM HCTOYHHKAM 3HeprHE. M npuIyMEIRATE UeTOBEUECTEY HX EOECE HE
Hy:EHO. Begp TakoH HCTOYHHK CVIDECTEVET NMOMHMO HaIleH BOIMH Ve NpHOMHzHTensHO 4.5
MEITHapaa 1eT, H 310 — ConHre.

Conuie — 3T0 HCTOYHHK HeHcdeprnasMoH 3HeprHH, DIarogapsa KOTOpol obpazoramacs H
CYIIECTEVET JEH3HE Ha HAINEH IITaHeTe. UeTOBEK BCErOA MBITANCH MAKCHMATBHO HCIONBIOBATE
IOTyYaeMOe TeUI0, HATYYaeEMOe COMHIIEM, d C PA3BHTHEM HAVKH M CHENHATLHEIX TEXHOIOTHIL,
HAy9IHICA ¢ MAKCHMATBHON II01B30H, HCHOIB3I0BATE H CONHedHBlE qy9H. OJHHM HZ TakHX
Croco00E, CTATO MOMyYeHHe 3IeKTPHYECKOH 3HEPTHH, OVTeM NpeoDpazoBaHMd COMHEYHOIO
CBEeTa.

Conneunas Oarapea (maHens) — 3TO VCTPORCTEO, B KOTOPOM IO BOSIEHCTEHEM
COMHedHEIX Tyuefl, BEIpaOaTELIRAeTCA IIEKTPHYECKHA TOK. TeXHHYECKHMM H3LIKOM — CONHEeYHAd
IAHEeTh ABTAETCA OOBEIHHEHHEM OMpPelelcHHOTO KOTHIECTEA (DOTO3TEMEHTOE, ABTAOIMTHMHCT
IOTYHPOROJHHKOBEIME YCTPOHCTEAMH.

(smdopMaHOHHEN HeTOTHHEK: hitps://alter220 ru/solnce/solnechnava-batareva html)

IMocuempume sudeodpazmenm «Kax pabomaem coineunan bamapeas
https:ivoutu. be/uMEGz5mSPTS.

- ———
- ———
- ———

Karue eonpocs: gosHuxiu v eac npu npocmompe sudeo? Ionpobviime dams Ha HIUX omEem.

' ' ' Henonwsya mpedioxcennoe obopydoeanue, cobepume Vemauosxy U Hposedume oOWBUM.

o » o Homoxcume cotnewHyo bamapeio nod apxuil ceem na 3-3 murym. Hocie smozo nodxmoxume
ceemoduad x cotHeyHoll bamapee, ucnotb3Va nposoda c saxcuvmavi. Cobredaiime noiapHoces.
Ecau swl cobpaiu yomanoeKky npasuibto, ceemoduod Hawunaem ceemumsca. Umo Gvdem, eciu
COTHEYHYVIO BAMapen NPUKpLImb PYKOL Wil HaNpasunte O0NOTHUMETbHBIT UCMOYHUK ceama?

Obcydume & spynne npeuMyLecmsa i HedoCmamKy coTHesHpx bamapeil Kax
ATBMEPHAMUEHOS0 UCHOYHUKA IHEPauL. Sanuuume pezyTemam € mabauyy.

- ——
- ——
- ——

Conueunrie batapen
+ -




* YJeHblIe BCe Ydlle 3a4yMbIBAFOTCS HAA TeM, KaK MOXHO
ONTUMU3UPOBATbL ANbTEpPHATUBHBIE UCTOUYHUKU 3HEpruu,
T.e. cAenaTb UX 3gppekTuBHee. Hanpumep, cospatb
YCTAHOBKY (MU UCKYCCTBEHHLIWM OPraHU3m), KOTOPLIN
6bI OcyLlecTBNAN POTOCUHTE3 Nyvlle pacTeHun. B 2014
roay 6b1m onybNMKOBAHLI pe3ynbTaTbl MCMLITAHUM
YCTAQHOBKU, KOTOpas paboTtana OT CosiHeyHou batapeu u
Mo CYTU 9BNASIACH IN1IEKTPOXUMUYECKOUN SHEeUKOU: ABa
3M1eKTpoAa 661N NoMelleHbI B MUTATesbHYH cpeay C
6akTtepuamu Ralstonia. TTpy noasepneHUU BHelwHero
TOKA KaTanusatop Ha aHoAe NpoBOAUN pacluensieHue
BOAbLI HA KUCNOPOA U NPOTOHBI, @ KATANM3aTOp Ha
KaToAe — BOCCTAHOBIIEHUE NMPOTOHOB A0 ra3006pasHOro
BOAOPOAA. A 6aKTepumn NOrNoLWanu U3 OKpyxaroLleu
cpeabr CO2, cHUXas oNAacHOCTb NAPHUKOBOIO 3PeKTa.
(no martepuanam https://biomolecula.ru/articles/soiuz-
lista-i-metalla-iskusstvennyi-fotosintez) 13



buopeakToper, paborarowme Ha
CONHEeYHOU 3Hepruum.

toclecticty - ___ Compartment #1: PV el ONeKTpoAbl NOMelLeHbI B MUTATENbHYHO
cpeany c baktepuamu Ralstonia eutropha.
TTon pencTeuem ceeTa, CoOnHeyHas
baTapes nepenaeT 3MeKTpUYECKUIM TOK K
3N1eKTPOAAM.

Ha aHoae npoucxoaut paclienneHue
BOAbI HA KUCIOPOA U NMPOTOHBI,

a Ha Katoae — BOCCTAHOBMEHUe
NpOTOHOB A0 ra3oobpasHOro BOAOPOAQ.
STO U Ucnonb3yroT bakTepum Ans

co, NoJly4YeHUS OPraHUKU U3 YIIeKUCIoro
.. rasa (umkn KanbBuHa)

dinerest - CnocobHOCTb R. eutropha cuHTe3uposatsb
OpraHuKy npu Hanuuuu H, ouyeHb
. e UHTepecHa He TOSbKO B KOHTekcTe N,

Carmuariment #2 MES raactor HO U KaK BO3MOXHOe npunoxeHue
BOAOPOAHOU 3HepreTUKm

Microbes

14



3aaaHue Ans
KOHCTpYKTOpCKOro 6ropo

)




 TTpepnoxute caou
BAPUAHTBLIKOMOUHUPOBAHHLIX
UHXeHepHbIX KOHCTPYKUUU, KOTOpbIe
byayT coBmellaTb BO3MOXHOCTU
nepeYnceHHbIX anbTepHaTUBHBIX
MCTOYHUKOB SHEPTrUU U KCHUMATb»
Umeromecsa HeloCTaTKU. 3TO MOXeT
6bITb CXema UM onucaHue yCTaHOBKM,
UM peanbHas moaenb U3
0bopyAoBaHUS, NpenoCTaBNeHHOro Npu
peleHUU Keucos.
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CospemeHHbIEe pelleHus




M cKycCcTBEHHBIU (POTOCUHTES

IToneITkKM BOCNpOU3BECTU (POTOCUHTES - NpeobpasoBaHUe
3Heprum CONHeYHOro CBeTa B 3Hepruko XMMUYECKUX CBS3el.
PoTokaTanuTUYeckmue CBOUCTBA U3BECTHBLI A9 HEKOTOPLIX
Hebuonoruyeckmx eellecTe, B YaCTHOCTU Ans
MeTannNoopraHUYeCcKUX KapKacoB - KPUCTANNUYECKUX CoeauHeHUN,
COCTOAWMUX U3 MeTansoB U opraHuveckux eeluects, O6bIMHO OHU
NpoABNAFOTCA MPU OCBELLEHUU YNbTPapPUOoNeToOM, A0S KOTOPOro B
COnHeYHOM cBeTe cocTasngeT nuwb 4 npoueHTa. K Tomy xe,
O6bIYHO B HUX UCMONb3YHOTCA KpaMHe A0OpOrue MeTansibl, Takme
KaK NAaTuHG, peHUU n upuaun. M3-3a aToro Mcnonb3oBaTb UX Ang
WUCKYCCTBEHHOIO (pOTOCUHTEe3a OYeHb Aoporo. B ceoew pabote
yUYeHbIe peliniiv MCNONb30BATb MeTaNI00praHUYecku Kapkac Ha
OCHoBe ropasfo 6onee AOCTYMNHOrO TUTAHA.

https://econet.ru/articles/165001-uchenye-nauchilis-ochischat-
vozduh-s-pomoschyu-iskusstvennogo-fotosinteza
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https://econet.ru/articles/165001-uchenye-nauchilis-ochischat-vozduh-s-pomoschyu-iskusstvennogo-fotosinteza

®oToCUHTETUYeCKMe buornbpuaHsie
CUCTEMBI

« B 2015 roay yueHbIe us KanugopHum co3aanuy yCcTaHOBKY,
rae OToaHOA CKOHCTPYUPOBAHHOIO peaktopa npu
OCBelleHUM pacluennseT BOAY Ha KUCIopoa, NPOTOHLI
U 31eKTPOHbI, KOTOpbIe HaNpaBNAFOTCA NO NPOBOAHUKY
K KaTtoAy. YTo6bI NOBLICUTL CKOPOCTb (POTONU3A BOALI,
UAyLWero Ha rpaHuLe pasaena gas, POoToaHoA cAaesaH
U3 KpeMHUEBbIX HAHOMPOBOAKOB, MHOIOKpATHO
YBeSIMUYUBAFOLWUX erO NOBEPXHOCTb.,

°  (POTOKATOA 3TOWN YCTAHOBKM COCTOUT U3 «neca» Ti0,-
HaHOCTepXHeu, cpeau KOTOpbIX pacTyT
bakTepun Sporomusa ovata. dneKTpOHLI OT (POTOAHOAA
NOCTYNAFOT UMEHHO K 3TUM baKkTepuam, KoTopbIe
UCNOMb3YHOT UX KAK BOCCTAHOBUTESbHbIE 3KBUBANEHTLI AN
npespalieHus pactsopeHHoro B cpepe CO, B auerar.

« https://biomolecula.ru/articles/soiuz-lista-i-metalla-
Iskusstvennyi-fotosintez

19


https://en.wikipedia.org/wiki/Sporomusa_ovata
https://biomolecula.ru/articles/soiuz-lista-i-metalla-iskusstvennyi-fotosintez

TTurmeHTbI + CONHEYHbIE
baTapeun

* Wcnonb3osaHue npupoaHLIX 6enkos-nuUrmeHTos

otocuctemsr I B conHeuyHbIxX 6atapesax. B kneTtke 3tu

efNlKM HaxoAasaTca B nUnuaHou membpaHe. OHa nomoraet
qpoTocucteme I «aepxaTb CTpOU» U BLICTYNaAeT
«msonaumen». 3ameHnTb 3Ty MembpaHy npeanararoT
NenTUAOM — KOPOTKOW LieNOYKOU U3 LWeCTU OCTATKOB

AMUHOKUCSIOTLI aNAaHUHA U OAHOU GMUHOKUCTIOTBI JTIU3UHGQ.

Y nyuwmTb NOrnolleHue ceeTta Takou bartapeeit NOMoraroT
HAHOMOKPLITUS — pAAbL CTepXHeW U3 OKCUAA LIMHKG Unu
rybuatbie CTPYKTYpbI U3 OKCUAA TUTAHA. OAHAKO 3TU
TeXHONMOrnU NOKa He BLIWSU Ha ypOBeHb, KOraa
KOMMepyeckoe NPOU3BOACTBO CTAHOBUTCA
LilenecoobpasHbIM.

https://indicator.ru/biology/put-k-svetu-uspehi-
promyshlennogo-fotosinteza-chast-1.ntm
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https://indicator.ru/biology/put-k-svetu-uspehi-promyshlennogo-fotosinteza-chast-1.htm

