


YT0 XKe Takoe 3Heprua?

CNnoBO «3HEeprua» 3aMMCTBOBaHO M3 rPEYECKOro A3blKa M O3HAYaeT «AeNCTBUEY.

Ana Toro 4tobbl NHOO6OM OpraHKU3mM Hayan AencTBOBaTb, €r0 HE0H6X0AMMO HaKOPMUTb. A YTOObI
Hayan paboTaTb MexaHW3Mm, ero HaZlo CHabaUTb FOPYNUM AN NOAKAOYNTDL K d/1EeKTpUYecTsy. YTo
e BO BCEM 3TOM obulee? MNuula, 6eH3UH, SNEeKTPUYECTBO — UCTOUYHUKUN SHEPTUN.

SHepaua — UCMOYHUK O8UMXEHUSA, MomMmozarouwul cosepuwiames pabomy.

JHeprua — yausuTesibHoe aBneHue. Eo nponuTtaH Halw MUP. DHEPTrUA MOXKET HaXoAUTbCA B 0AAX
N YKUBOTHbIX, B KAMHSIX U PacTEHMAX, B UCKONAaeMOM TOMN/INBE, AEPEBbAX U BO3AYXE, B PEKAX U
o3epax. IHeprma NoOAHUMAET B KOCMOC PaKeTbl, ABUMKET aBTOMObUAAMK, Kopabaamu n
camoJieTaMM, 3aXKUraeT MUAIMOHbI OrHen 60bLINX rOPOAOB. IHEPTrUS AaeT HaM CBET, Teno,
CBA3b. M yem ganblue B CBOEM Pa3BUTUM NPOABUIAETCS YEN0BEYECTBO, TeM D0/blIe eMy HYXKHO
SHepruu.

Bo3moXKHOCTM aHeprumn 6esrpaHnYHbl. Hegapom yyeHble Korga-To HasbiBaiv ee «}KUBOW CUNOIY.
CeroHA aHeprua conpoBOXKaAaeT Hac Ha Kaxkaom wary. OHa npuBoAUT B AeNCTBME OrPOMHOE
KOZIMYeCcTBO NPMBOPOB M MEXAHU3MOB, KOTOPbIE AeNatoT HaLly XMU3Hb TaKoW KOMPOpPTHON. B3ameH
OHa TpebyeT He TaK YK MHOro — 6epeXXHOro OTHOLEHUA U SKOHOMHOTO NoTpebaeHus.




Kakue 6b1BaloT UICTOYHUKU 3HEPrUmn?

NCTOYHMKM SHEPTUM MOXKHO Pa3aenTb Ha BO30OHOBAEMbIe U
HeBO30bOHOBAAEeMble.

Bo3obHos1emMas unu peceHepamusHasa sHepaus («3eneHas sHeprua») —
3Heprus, Kotopasa BbipabaTbiBaeTCA NPUPOAHBIMU UCTOYHMKAMU, U ee AobblYa He
BPeAUT OKpY»KaloLLel cpeae. 3anacbl TaKOM SHEPTUU HEUCYEpPNaeMbl, pasMmepbl UX
HeorpaHW4YeHHbIe, eCcu CyAnTb No MepKam YenioBevyecTBsa.

NcToYHMKaMKM BO30OHOBIAEMOM SHEPTUM ABNIAOTCA CO/THEUYHbIN CBET, BOAHbIEe
NOTOKU, BETEP, NPUINBLI, reoTepMasibHas TenaoTa, 6MoToNINBO 1 ApP.

Okono 16 % mmnpoBoro notTpebneHns sHeprum NocTynaeT n3 BO306HOBAAEMbIX
MCTOYHUKOB SHEPTUMN.

[na nosy4eHns 3NIeKTPUYECKOM M TENNOBOM U APYTrUX BUAOB SHEPTUN CTPOAT

pa3qinyHble YCTAHOBKWN U 3/TEKTPOC




dHeprua conHua

OCHOBA CONIHEYHOM 3N1EeKTPOCTAHUMN — 3TO
COoNHeuYHble baTapen nnun ¢potosnemeHTbl. OHU
OoTBeYatoT 3a Npeobpa3oBaHNE SHEPTUN COMHLA B
3NEKTPUYECKYIO 3Hepruto. M3nyyeHme ConHua Tak
YK€ MOXHO MCNONb30BaTb AA HYXKA,
TEeNNOCHAbKeHUA.

ConHue cBeTUT He BCcerga, No3Tomy
CO/IHEYHOM SNEKTPOCTAHLUMUN HYXKEH
aKKYMyNSaToOp, KyAaa aHeprua byaet
«CKIaAnpoBaTbCA», YTOObI NOTOM, HanNpumep,
HOYbIO UM B MACMYPHbINA HEMOTOXXUN AEHb, €€
OTTYAa MOKHO ObIN0 «A0CTaTby.




JHeprua seTpa

[NaBHbIN 3/1EMEHT BETPAHOW 3/IEKTPOCTAHLUN —
BETPOreHepaTop UM BETPAK. ITO BbICOKAA MayTa, Ha
BEPLUMHE KOTOPO YCTaHOB/IEHA OFPOMHas
TpexsonacTHasa BeTPOTypbuHa, NoxoxKan Ha nponennep.
C nomollb BETPAKA SIHEPrusa ABUMKEHUA BO3AYLLHbIX
Macc npeobpasyeTca B 3NEKTUYECKYIO, TENJIOBYIO U
ipyrve Buabl SHEPruii.

MpenmyLL,ecTBOM BETPAHOIO reHepaTopa aBAseTcs,
npexKae BCero, To, YTO B BETPAHbIX MECTax, BETep MOXKHO
CYMTATb HeMcUyepnaembiM UCTOYHUKOM aHeprun. Kpome
TOro, BETPOreHepaTopbl, MPOU3BOAA IHEPTULD, HE
3arpAsHAOT aTmocdepy BpeaHbIMU Bbibpocamu.

K HepocTaTkam yCTpOMCTB NO NPOU3BOACTBY
BETPAHOMN 3HEPTMN MOMKHO OTHECTU HEMOCTOAHCTBO
CUNbl BETPa U MaJIyo MOLHOCTb €AUHUYHOTO
BeTporeHepaTtopa. Tak»Ke BEeTporeHepaTopbl N3BECTHbI
TeM, YTO NPOM3BOAAT MHOIO LWYMa, BCNEACTBUE YETo UX
CTapatoTcs C




[eoTepmanbHan saHeprua

OrpomHoe KONM4YecTBO TEMNJI0BOM SIHEPTUMN XPAHUTCA B rNybMHax 3emnun. 310 obycnosneHo
TEeM, YTO TeMmnepaTypa Aapa 3eMan Ype3Bbl4aMHO BbICOKA.

[eoTepmanbHble 31EKTPOCTaHUMM paboTatoT Ha Tenie NPUPOAHbIX TOPAYNX MCTOYHUKOB.
Ncnonb3ytoT reoTepmanbHble UCTOYHUKU NO-pa3sHoOMY. O4HU MCTOYHUKU CNYXKaT ANA
TEeNN0oCHabXKeHuns, Apyrue — ANa NoSy4eHUs 31IeKTPUYECcTBa U3 TenI0Bor aHeprumn. Ceyac
TaKue CTaHUMM NOCTPOEHbI B 72 cTpaHax mupa, amanpytot 3gecb CLUA, duannnuHbl, chaHaua,
Kenunsa, Poccua.




dHeprua Boabl (rmaposHeprua )

Ha ruapoanekTpocTaHUMM 3N1EKTPUYECTBO
BblpabaTbiBaeTCs 3a CYET IHEPrMKU NaAatoLen Boabl.
Mo3TOMY CTPOAT TaKMe 06BEKTLI HA PeKax ¢ 60bLINM
TeYeHneM 1 nepenagamm B ypoBHE Ha MECTHOCTH.
Jinaepbl B 3TOM OTPACAKN — CTPaHbI, rae NnpoTeKkaeT
60/1blIOE KONMYECTBO MHOFOBOAHbIX peK: Poccus,
Hopserus, KaHaga, Kntan, bpasunnus, CLLA.

dHeprua NnpuUanBoOB

INEeKTPOCTAHUMAMM 3TOrO TMMNA ABNAOTCA
ocoboro BuAa rmaposnekTPoCTaHLUMY,
MCNONb3YHOLNE SHEPTUIO NPUANBOB. [PUANBHbIE
3NEKTPOCTAaHLMNM CTPOAT Ha Beperax mopen, rae
rpaBUTaUMOHHbIE cuabl JTyHbl n CoNHUA ABaKAabl B

CYTKHN NU3MEHAKOT ypOBEHb BOAbI. Ha nnaHeTte BCcero
4 VK I/ ~ - -




buoTomimBo

BHOTOMIMBO — TOTUIMBO W3 OHOJIOTHYECKOTO
CBIpPBSI, TTOTy4aeMoe, Kak MpaBuiio, B pe3yJibTaTe
nepepaboTKu OMOJIOTHYECKUX OTXOJIOB.

BHOTOIIIMBO — 3aMEHSIET NCKOTIAaeMOE TOTUTUBO -
ATO caMble Pa3HOOOPa3HbIE BU B BO30OHOBIISIEMBIX
WUCTOYHHMKOB dHEPruu. [IpuMephl BKIIOYAIOT
KyKypY3Y, COI0, BOJIOPOCIIH, OTXO/IbI Pa3TMIHBIX
MIPOU3BOJICTB: AEPEBOOOPAOOTKH, CEIIBCKOTO
X034MCTBA. Tak»ke UCIOIb3YIOTCS MyCOp CO
CTPOUTEINIbCTBA, OT BBIPYOKH Jieca, OT MPOU3BOJICTBA
Oymaru, ot pepMepCKUX XO3IUCTB, U AP.

[TpumeHsieTCsl B IPOU3BOJICTBE, KAk
AIIEKTPUYECKON SHEPTHUH, TaK U TEIIIOBOH.

B HEKOTOpHIX Cllydasx UCTIOIb30BaHUE
OMOMAcCCHhI pelllaeT JIBE 3a/1a4u: 00ECIeUnBAET
DHEpPTUeH M YTUIN3UPYET OTXOIBI.

Csxkuranve 6uomacchl CBSI3aHO € BEIOpOcamMu B
arMocdepy, U 3TO SBJISIETCS HEAOCTATKOM Tepe

APYIrUMHU NCTOYHHUKAMH SHCPIHUH.




Heso306Ho819eMble UCMOYHUKU IHepauU - 310 npupoaHble 3anacbl BELWECTB U
MaTepmasioB, KOTOpPble MOTyT BbITb MICNONb30BaHbl YEIOBEKOM A1 NPOU3BOACTBA SHEPTUN.
MpMmepom MOTyT CNYXKUTb AAEePHOE TONAMBO, Yronb, HedTb, a3, n Ap. JHeprua
HEeBO30HOHOBASIEMbIX UCTOYHMKOB, B OT/INYME OT BO30OHOBAAEMbIX, HAXOAUTCA B NPUPOAE B
CBSAI3aHHOM COCTOSIHMW U BbICBODOOXKAAEeTCA B pe3ynbTaTe LesieHanpaBAeHHbIX AeNCTBUN
yenoBekKa.

B LUMPOKOM MOHUMAHNM OHU TOXKE ABNAIOTCA BO30OHOBASSEMbIMU, HO HE MO MEPKAM
YyesioBEKa, TaK Kak ux obpasoBaHue TpebyeT COTEH MUIIMOHOB NIET, @ UX UCNO/Ib30BaHME
npoxoauT ropasao boicTpee.

Y Bcex HeBO30OHOB/IAEMbIX 3HEPTrOMCTOYHNKOB 0bLLEee TO, YTO OHM ByayT ncyepnaHbl Yepe3
OTHOCUTEeNbHO KopoTKoe BpemA - 100 - 200 ner.

BblicOKOpa3BuTbie CTpaHbl NoAy4YatoT okono 80% saHeprmum u3 rasa, HedpTM U yras.




Yronb

Yronb 6611 NepBbIM NCNONb3YyEMbIM HEBO30OHOBASIEMbIM S3HEPTOMCTOYHUKOM. [NaBHaA ponb
B OCBOEHWM YINA Kak UCTOYHUKA SHEPTUU NPUHAANEKUT AHTAUN.

B KauecTBe 3HEProMcToYHMKa B OCHOBHOM UCMO/Ib3YeTCA NPUPOAHbIN U APEBECHbINM Yro/ib.
MpupoaHbIN yronb NpeacTaBaaeT cobon NpoayKT pas3NnoxKeHna 60N0THbIX pacTeHUn (nx
Bo3pacT - 4o 300 mAH. neT). PacteHna oTmmnpanmn, Norpyaamcb B 6010710 1 66111 norpedbeHbl noa,

cnoAMM necka. NocrteneHHo 06pa3oBbIBAINCH TONCTbIE CIOUN TAKUX OTNOXKEHWUIA. DTN OTNOKEHUS
noa, AeNCTBMEM AaBNEHUs, TEMNEPaTypPbl U MUKPOOPraHM3MOB NpeBpaLLaIncb cHavyana B Topd, a

3aTeMm B Yro/b.
Ewe 50 net Hazag yronb 6611 CAMbIM Ba*KHbIM 3HEPTOMCTOYHUKOM B MUpe. Yronb yaobeH

N5 NPOU3BOACTBA /IEKTPUYECKON N TennoBo aHeprun. OH AaeT AeLleBYHo SHEPTUIO B CTPaHaX,
rae 3TOT SHEeProMCTOYHUK AOCTYMEH.




HedTb

HedTb - 370 cnoxHasA cmeck yrneBoAOpPOA0B, NpeacTasaAowas cobon NnpoayKTt
Pa3/10’KeHUA O4HOK/IETOYHbIX PACTEHUIN U OPraHU3MOB, XMBLUMX COTHU MUAZIMOHOB /1EeT HA3aA4,.
Mormnbasn, oHn popmMmnpoBanM OTNOKEHMA Ha NybMHax oT 30 MeTpoB A0 8 KNIOMETPOB.

HekoTopble cocTaBasawowme cbipoit (HeobpaboTaHHOM) HedTU MCNONb30BaANMUCH ANA
NOAYYEHUA IHEPrUM COTHM neT. CoBpemeHHasn e HedpTAHAA NPOMbILIEHHOCTb poAnAach B
MeHcunbBaHum B 1859 roay. C Tex nop HepTAHAA NPOMbILLIEHHOCTb YBEPEHHO Pa3BMBaNach u
celyac nmgmpyeT Ha MMPOBOM PbIHKE SHEPTOUCTOYHMKOB.

N3 HedTU Nnpon3BogAT 6EH3UH - IMABHbIA MCTOYHMK SHEPTUM oA 6ONbLUIMHCTBA MALUMH.




MpupoaHbIN ras

25% 3Heprnm B mmpe BbipabaTbiBaeTcs U3 NPMPOAHOro rasa. Mo aobbiye rasa
Poccua ycToMumBo 3aHMMAET NepBoe MecTo B MMpeE.

3anexun NpupoaHoOro rasa obbIMHO HAXOAATCA BMecTe C HedTbto, XOTA CYLLEeCTBYHOT
YUCTO ra3oBble MecTopoXKaeHus. MpMpoaHbIN ras, Kak HedTb U yroab, obpasoBasnca B
3eM/1e U3 OCTAaHKOB PAaCTEHUM U MEJIKUX }KUBOTHbIX.

CopeprkaHue sHeprmn B NPMPOAHOM ra3e NoYTH TaKOe *Ke BbICOKOE, Kak B HEPTH.
MpUPOAHbBIN ra3 NCNONb3YETCA KaK TON/IMBO Ha 3/IEKTPOCTAHUMAX, Kak BbITOBOE TON/INBO
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ApepHaa sHeprua

[NnAa nony4yeHus sHeprum ms
AAEepHOro ToNAMBa CTPOAT aTOMHble
3N1EeKTPOCTaHUMN. Peakuna geneHma
AApa ypaHa NpomcxogmT B OCHOBHOM
610Ke aTOMHOM 3N1EKTPOCTAaHLUMKN NPU
3TOM BblAENAETCA KON0CCaNbHOEe
KOJIMYECTBO SHEPIUM.

MpenmyL,ecTso B TOM, YTO Camyto
AEeLeBYO 3/IEKTPO3HEPTUIO NONYYALOT
Ha aTOMHbIX SNEKTPOCTAHLUAX.

HepoctaTKom TaKux
3NEKTPOCTAHLUNIM ABNAETCA
0TpaboTaHHOE pPagMoaKTMBHOE
TONANBO M Npobaembl CBA3aHHbIE C €ro
yTUAn3aumen.

Kpome mozo, ymo 3anacel He80306HOB1eMbIX IHEP2OUCMOYHUKOB8 02PAHUYEHbI, UX
02POMHbIM HEOOCMAMKOM A8/19emcs




UHTepecHble paKTbl

v'Topaz Solar Farm — KpynHeiwasa B mupe GoTo3NeKTpUYecKasa CTaHLMA MOLLHOCTbIO 550
MBT, pacnonoxeHHasa B wraTte Kanndophumsa, CLLA.

v'BeTpAHble Me/bHULbI MCMONb30BaNNUCh ANA Pa3Mona 3epHa B Mepcum yxe B 200-m roay
00 H.3.

v'BeTpAHble MeNbHULbI, NPOM3BOAALLME 31EKTPUYECTBO, Bbinn n3obpeTeHbl B 19 Beke B
[OaHnun. Tam B 1890 roay 6bina NoCTpoOeHa NepBas BETPO3/IEKTPOCTaHLMA.

v'MepBan reoTepmanbHas 31€KTPOCTaHLMA B6blna NyLeHa B sKkcnayaTaumio 8 Utanum 8 1904
roay. Npnyem paboTtaeTt oOHa 40 CMX NOP U AOBOJIbHO yCNeLwHo!

v TIPUHATO CuMTaTb, YTO BNepBble A1 BbIPabOTKM 3NeKTPUYECTBa MMAPOIHEPTMI0
ncnonb3osan B 1878 roay aHINYaHUH YUnbAm APMCTPOHT AN1A NUTAHUA e4UHCTBEHHOM
3NEKTPOAYroBOM IaMIbl B CBOEN Xy4,0XKECTBEHHOM ranepee.

v'Caman ApeBHAA YyroNbHas WaxTa pacnosnoxeHa B [0N11aHANM — Yroab Tam CTanu
nobbiBathb ewe B 1113-m rogy. [laHHaA WwaxTta 40 cux nop paboTaer.

v'HedTb ncnonbayeTca nogbmm yke 6onee 6000 net. [lpeBHME erMNTAHE U BNOCAEACTBUM
rPEKU NCMONb30BAIN ANA OCBELEHNA NPUMNTUBHbBIE NaMMbl, TONJIMBOM A1 KOTOPbIX
CNYKUNU Nerkme HedTu.

v'Tonbko 6narogapa HedpTn KnTbl BblIM CnaceHbl OT MOAHOrO ucTpebneHna. B 19 seke
CYyLLLECTBOBAN OFPOMHbIN CMPOC Ha KNTOBbIN XMp. OH LUMPOKO UCMONb30BasICA B
oCBeTUTe/IbHbIX 1Iamnax. M3-3a NoBbILWEHHOro CNpoca, OXO0Ta Ha KUTOB K cepegumHe 19 Beka
npusena K novYTn NOJIHOMY BbIMUPAHUIO




Cnacubo 3a BHUMmaHue!
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