JHepreTuKa

JKONI0rMyeckue nNpobaemMbl SHEPrETHKM.




[Ipo6.1€MbI SHEPrEeTUKM




JHepreTuKa - 3To Ta OTpac/ib NPOM3BOACTBA, KOTOpas pa3BMBaeTCA HEBMAAHHO ObICTPbIM
YUCNEHHOCTb Hace/IeHMA B YCJIOBMAX COBPEMEHHOI0 AeMorpagunyeckoro B3pbiBa yiBamBae
NpOM3BOACTBE U NOTPEONEHMM SHEPTUM 3TO NMPOUCXOAUT Yepes Kaxable 12-15 net. MNpu Tak
TEMMNOB POCTa HaCe/IEHUA U SHEPreTUKM, SHEPrOBOOPYKEHHOCTb NAaBUHOOOPA3HO yBE/IMYMBA
CYMMapHOM BbIpa*KeHUM, HO U B pacyeTe Ha Aylly HacesieHUA.

HeT ocHOBaHMSA 0XMAAaTb, YTO TEMIMbI MPOM3BO/CTBA M MOTPEGJIEHUSA SHEPrMM B GAMNKAMLLEN Ne
CYLLLECTBEHHO M3MEHATCS (HEKOTOPOE 3aMeJIEHME MX B MPOMbILLJIEHHO Pa3BMTbIX CTPAHAX KOMI
3HEpProBOOPYKEHHOCTM CTPAH TPETLEr0 MUPaA), MO3TOMY BaxKHO MOJIYYMTb OTBETHI HA C/IeAYHOLM

Kakoe BAMAHWE Ha 6uocdepy 1 OTAE/IbHbIE €€ 3/IEMEHTbI OKa3bliBalOT OCHOBHbIE BM/bl COBPEMEHH
BOZHOM, aTOMHOM) 3HEPreTUKM U KaK 6YAeT M3MEHATbCA COOTHOLLEHME 3TMX BUAOB B SHEpPreTmyec
6MKaMLLIEeN M OTAA/IEHHOM NEePCNeKTMBE;

MOKHO JIM YMEHbLLUTb OTPMLIATE/IbHOE BO3JIEMCTBME HA CPely COBPEMEHHbIX (TPAAMLIMOHHBIX) METO/
M MUCMOJIb30BAHMA SHEPIUM;

KaKoBbl BO3MOYKHOCTM NMPOM3BOACTBA SHEPIUM 3a CYET a/IbTEPHATMBHbBIX (HETPAAMLIMOHHBIX) PECYPCOB,
3HEeprus CoJiHUa, BeTpa, TepMasibHbIX BOA U APYrMX UCTOYHUKOB, KOTOPbIE OTHOCATCA K HEMCYEPMAEMBI
3KO0JI0rMYECKU YNCTbIM.

B HacTosilLlee BpeMs SHEpreTMyeckme noTpebHoCTU 06eCcneynBatoTCs B OCHOBHOM 3a CYET TPEX BM/I0B
SHEepropecypcoB: OpraHMYeCKOro Ton/jmea, Bobl M aTOMHOIo fipa. JHEpPrmsa Bo/bl MU aTOMHAs SHEpr
MCMOJIb3YIOTCA YEIOBEKOM MOC/IE NPEBPALLEHUS €€ B 3/IEKTPUYECKYIO SHEPrUio. B To ke BpeMa 3H
KOJIMYECTBO SHEPIrUM, 3aKIIOYEHHOM B OPraHUYECKOM TOMJIMBE, UCMOJIb3YETCS B BM/E TEMNI0BOU
peBpallaeTca B 3/1IeKTpuyeckyo. OIHAaKO M B TOM U B IPYroM C/lydae BbICBOBOXKAEHME SHEPT
OMJIMBa CBA3AHO C €ro CXMraHMeM, CaeloBaTe/IbHO, U C MOCTYNIEHUEM MNPOJYKTOB FOPEHU

peay.



JKosIormyeckme npobiembl TEMNI0BOU
SHEPreTUKM




3a cyeT CHKM OMJIMBa (BKNtoYas yrosib, ApoBa U Apyrue 6Mopecypchbl) B HacTosLLEE BPEMS NPOU3BOAMUTCS OKOJI0

90% prum. [ JIOBbIX MCTOYHMKOB YMeHbliaeTca 40 80-85% B NpoM3BOACTBE SNEKTPO3HEPruu. lNpn 3ToM B
MPOMBbILLJIEHHO pa3BuU CTpaHax HedTb U HedpTeNnpoAYKTbl MCMOJIb3YIOTCA B OCHOBHOM A1 0b6ecnevyeHusa Hyx A
TpaHcnopTta. Hanpumep, B CLLUA (aaHHble Ha 1995 r.) HedTb B 06LWEM 3HEprobdanaHce CTpaHbl cocTaBnsAna 44%, a B
NONYYEHUNU SNEKTPOIHEPIUM - TONbKO 3%. [Ana yrna xapaktepHa NpoTMBOMOI0XKHAA 3aKOHOMEPHOCTb: Npu 22% B 06LEM
3HeprobasiaHce OH ABNAETCA OCHOBHbIM B NOJlyYeHMU INeKTpoaHeprun (52%). B Kutae gona yrna B nonyyYeHmm
3IEKTPO3HEPrMmn 61m3Ka K 75%, B TO e BpemMa B Poccum npeobnagaroiM UCTOYHMKOM NOAYYEHMA S/IEKTPOIHEPr MM

ABNAETCA NPUPOAHbIM ra3 (okoso 40%), a Ha A0 YrAa NPUXOAMTCS TONbKO 18% MoJsiy4aemMon sHeprmm, Aoas HedTh He
npesblwaeT 10%.

L)
B MMPOBOM MaclliTabe rMapopecypchbl obecneymBaloT NoayYeHe OKOJI0 5-67% 3NEKTPOSHEPrM, aTOMHAsA SHEpreTHKa,
Aaet 17-189 KTpo3Hepruu. Mpryem B PAAGIETPAH OHA ABNSETCA NPeobe ‘B dHepreTMyeckom banaHce
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BellecTtBaMu, Yyem ADC TaKoM e MOLLHOCTH.
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B Bbibpocax TI3C cogepuTca 3Ha4YnTE/IbHOE KOJIMHECTBO
A03bl B rogoBbix Bblbpocax TIC MolwHOCTbO 1 MAH. KBT coaepik
703, kenesa-400 MAH. 103, MarHMa -1,5 M/H. A03. JleTanbHbli 3 deEK
NOTOMY, YTO OHM NMonajarT B OpraHU3mMbl B HE3HAYUTEJIbHBIX KOJIMYECTBax.
OTpMUATE/IbHOr0 BAMAHMA Yepes3 Bo4Y, NOYBbl U APYr1e 3BEHbA SKOCUCTEM.
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MOXHO cuMTaTb, 4YTO TenjoBas SJHEpPreTruKa oka3biBaeT OTpMLUaTE/IbHOE B/IMAHNE MPaAKTUHECKM Ha BCE S/IEMEHTDLI CpeAbl, a
OpraHm3mbl U NX COO6LIJ,eCTBa.

BMecTe ¢ TeM BAUSIHWE SHEPrETUKM Ha Cpeay M ee obuTaTesien B 60JIbLIEN MEPE 3aBUCUT OT BUAA MCMOJIb3YEMbIX SHEPrOHOC
YMCTbIM TOMJIMBOM ABNSETCSA NPUPOAHbIM a3, Aanee cneayet HedTb (MasyT), KAMEHHbIE Yr/iM, Bypble Yr/n, cnaHubl, Topd.

XOTA B HacToALWEee BpeMA 3HAYMUTEIbHAA 4014 S/IEKTPOSHEPr MM NPOU3BOAUTCA 3a CHET OTHOCUTESIbHO YMCTbIX BUA0B TOMIMBA (
3aKOHOMEPHOM ABNAETCA TEHAEHUMA YMEHbLUEHMA UX A0AU. [0 MMEIOLWMMCA MPOrHO3aMm, 3TM SHEPrOHOCUTENIM NOTEPAIOT CBOE B
nepeon YetBeptu XXI cToneTums.

He ncknoueHa BepoATHOCTb CYLLECTBEHHOMO YBEJIMYEHUA B MMPOBOM dHeprobasaHce 1Cnosib3oBaHMA yrasa. Mo umetowmmca pacye
TaKoBbl, YTO OHU MOTYT 06ecneymBaTb MMPOBbIE MOTPEGHOCTU B SHEPruM B TedeHne 200-300 neT. Bo3morkHas [106bl4a yrieu, c yye
MPOrHO3HbIX 3aMacoB, OLeHMBaeTCA 60/1ee YeM B 7 TPUJIMOHOB TOHU. 03TOMY 3aKOHOMEPHO OXMAATb YBEMYEHMA AONMN YINIEN MU
nepepaboTKM (Hanp1Mmep, rasa) B NoJyyYeHMn S3HEPruu, a, ClefoBaTeslbHO, U B 3arpA3HeHMn cpeapl. Yram cogepart ot 0,2 ao gecar
OCHOBHOM B BMJE NUpUTA, CybdaTta, 3aKMCHOro xesnesa 1 rmnca. Mmeromecsa cnocobbl yiaBAMBaHUA Cepbl NPU CXUMAHUM TONMBA
MCNONb3YHTCA M3-3a CIOXKHOCTM U JOPOrOBU3HbI. [103TOMY 3HaUYMTEIbHOE KONMYECTBO ee NocTynaeT M, No-BMAMMOMY, GyaeT nocTynaTb
NepCrneKTMBE B OKpYy:KaLlyto cpesy. Cepbe3Hble 3K0N0rnMyeckue npobiemMbl CBA3aHbl C TBEPAbIMM oTxodamu TIC - 307101 U WiakaMK. X
Macce yslaBAMBaeTCA pas/iiHbiMU PUIbTPaMuU, BCe Xe B aTMocdepy B BUAe BbibpocoB TIC exerogHo noctynaeTt okoao 250 M/IH, TOHH
aspo3osiel. MocnegHne cnocobHbI 3aMETHO M3MEHMTb GaslaHC COJIHEYHOM pagmaumm Y 3€MHOM NOBEPXHOCTU. OHM e ABNATCS AApaMM K
napoB BoAbl M (POPMMPOBaAHMA OCAAKOB; @, Nonajas B OpraHbl AblXaHWA YeN0BeKa M APYruX OpraHM3MoB, Bbli3blBalOT pas/iMyHble pecnmpaTo
3ab60/1eBaHUA.

Bbi6pockl TOC ABAAIOTCA CYLLECTBEHHbIM MCTOYHMKOM TAKOrO CU/IbHOTO KaHLIEPOreHHOro BeLLEeCTBa, Kak 6eH3onmpeH. C ero AeMCTBUEM CBA3a
HKOJIOrMYECKMX 3a60s1eBaHMM. B BbiIGpocax yrosibHbix TIC coAep:KaTca TaKKe OKUC/Ibl KPEMHUS U a/IlOMMHUSA. ITM abpasuBHblE MaTepUabl
aspyllaTh JIErOYHYIO TKaHb M Bbi3blBaTb TaKoe 3a60/1eBaHMUE, KaK CUJIMKO3.

epbe3Hyto NpobeMy B6am3n TIC NpeAcTaBAsSET CKIAAMPOBAHUE 30/1bl U UILIAKOB. 1A 3TOro TPeBYTCA 3HAUYMTE IbHbIE TEPPUTOPUM,
€MS He MCMOJIb3YIOTCA, a TaKXKe ABNAITCA 04YaraMu HaKOMJIEHMA TAXKEIbIX METAJIZIOB M MOBbILUEHHOM PaMOAKTMBHOCTM.

€lTCA AaHHble, YTO eC/im Obl BCA CErOAHALWHAA dHEepreTMka 6a3npoBasiach Ha yrie, To Bblopockbl CO, coctaBasanm 6ol 20 Mapa,.
3KU K 6 MIpa. T/roa). 310 TOT NpeAen, 3a KOTOPbIM MPOrHO3UPYHOTCA TaKME M3MEHEHUA KAMMaTa, KOTOpble 06YyC/I0BAT KaT
o6uocoepsbl.

- CYLLECTBEHHbIM MCTOYHUK NOJOIPETLIX BOJ, KOTOPbIE UCMOJIb3YHOTCS 3[€Ch KaK OXJIaXKAALWMM areHT. ITM Bo/ibl He
€Mbl, 00YC/I0B/IMBAA UX TEMIOBOE 3arpsi3HEHME U COMYTCTBYHOLIME EMY LiEMHbIE NPUPOAHbIE PeaKUuM (Pa3MHOXKEH
b TMADOBUOHTOB. NMDeBDalLeHUe TUMUYHO BOHbIX SKOCUCTEM B BOJZIOTHbLIE U T. n.).



JKOJIOrMyecKkue npoobsiemMbl
rMAPO3HEPreTUKM




OfHO 13 BaXXHENLINX BO3OENCTBUI TMAPOIHEPTETUKM CBA3AHO C OTHYXXOEHMEM 3HAYUTENbHbIX Nnowanen nnogopoaHblx (nonve oxpaHunuLia.
B Poccun, roe 3a cyeT ucnonb3oBaHus ruapopecypcos nponssoantca He 6onee 20% anekTpuyeckon aHeprnm, Nnpu CTPoUTENbCT MeHee 6
MITH. ra 3emernb. Ha nx mecte YHUYTOXEeHbl eCTECTBEHHbIE SKOCUCTEMBI. 3HAYUTENbHbIE NNowanmn 3eMenb B6Nn3n BogoXpaHuUnmLL nnexHve B
pesynbrare NoBbILWEHUS YPOBHS MPYHTOBbLIX BOA. OTWU 3eMIIU, KaK NpaBuiio, NepexoasT B KaTeroputo 3abonoveHHbIX. B paBHUHHbIX Hble 3eMnu
moryT cocTaBnaTb 10% 1 6onee OT 3aTONSMEHHbIX. YHUYTOXEHUE 3eMeNb U CBOMCTBEHHbLIX MM 3KOCUCTEM NPOUCXOAUT TaKKe B pesy. nsa Bogom
(abpasnn) npu dpopmmnpoBaHum 6eperoBon NiMHUKU. ABpasnoHHbIe NpoLeccbl 0ObIYHO NPOAOIKAKTCA AECATUNETUAMUN, UMEIOT CreacT BonbLunx
MacC NOYBOrPyHTOB, 3arpsi3HeHWe BOf, 3auneHne BogoxpaHunuu,. Takum obpasom, Co CTPOUTENBCTBOM BOAOXPAHUIULL, CBA3AHO pe3
rMOpoNIorMyeckoro pexmumMma pek, CBOMCTBEHHbIX MM 3KOCUCTEM 1 BUOOBOrO cocTaBa rmapoOMOHTOB.

YxyalweHue kadecTsa BOAbl B BOAOXPaAHUIMULLAX NPOUCXOANT MO PasfnnyHbIM MpuydnHaM. B HUX pesko yBennymBaeTcs Konnm4ecTsBo opraH
CYeT yuweawmnx nog BoAy SKoCUCTEM (OpeBecuHa, apyrme pactTuTenbHble OCTaTKu, r'yMyc MOYB U T. M.), TaK U BCNeacTBUE UX HAKOMMeHNs
3ameaneHHoro BogoobmeHa. OT0 CBOEro pofa OTCTOMHUKM U akKyMYISTOpPbI BELLECTB, MOCTynarLwmx ¢ BOAOCOOPOB.

B BogoxpaHunuLiax pesko ycunmBaeTcs nporpesaHne Bog, YTO MHTEHCUMULMPYET NOTEPIO MU KUcnopoga v apyrue npoueccol, 0bycrnosn
3arpsasHeHuneMm. [locnegHee, COBMECTHO C HakonneHnem BMoreHHbIX BeLeCTB, CO30aeT yCnoBua Ans 3apactaHns BOOEMOB Y MUHTEHCUBHOT
B TOM YuCre 1 40BUTbIX CUHe3erneHbIX (UmMaHen). 1o aTum npuymMHam, a Takke BCneacTeme MeasieHHoM OOHOBIISIEMOCTU BOA PE3KO CHUXKAaEe
CaMoOoYMLLEHMIO. YXYALLIEHe KadecTBa BOAbl BeAeT K rmbenn mHorux ee obutartenen. BospacTtaet 3abonesaemocTb pblIbHOro ctaga, ocobeH
renbMyHTaMn. CHMXalTCA BKyCOBble KadyecTBa obutartenen BogHon cpedbl. Hapylwatotes nyTn murpaumm pold, MaeT paspyLieHme KOpMOBbIX
T. N.

B KOHeYHOM cueTe, NnepekpbITble BOAOXPaHUMNLLLAMUN PeYHble CUCTEMbI U3 TPAH3UTHbLIX NPeBpaLLalnTCa B TPAH3UTHOAKKYMYNATUBHbIE. Kpome 6u
30€eCb akKKyMyIupyoTCA TshKenble MeTannbl, paguoakTUBHbIE 3fIEMEHTLI U MHOTME S00XMMUKaTbl C ANUTENbHBLIM NEPUOLOM XU3HWU. [1poayKTbl akk
npobnemaTn4HbIM BO3MOXHOCTb UCMOSIb30BaHUS TEPPUTOPUI, 3aHMMAEMbIX BOOOXPaHUNULLAMM, NOCNe uxX NukeMaauun. Mimetotcs gaHHble, YTo B
3aureHusi paBHUHHbIE BOAOXPaHUIMLLA TEPSIOT CBOK LIEHHOCTb Kak aHepreTudeckne obwekTbl Yepes 50-100 neT nocne nx crpoutensctaea. Hanpwm
4710 BGonblas AcyaHckasi NoTUHa, nocTpoeHHas Ha Hune B 60-e roabl, 6yaeTt HanonoBuHy 3anneHa yxe kK 2025 rogy. HecmoTpsa Ha OTHOCUTENBHYHO
3HEeprumn, nonyyaemMon 3a CHeT rmapopecypcoB, AoNA UX B aHepreTnyeckom banaHce NocTeneHHo YyMeHbLIaeTcs. OTO CBA3aHO Kak C ncveprnaHMem Ha
AeLleBblX PeCypcoB, Tak U ¢ 6oNbLLOK TepPUTOPUAanbHOM EMKOCTBIO PpaBHUHHBIX BOAoXpaHunuwy,. CuyntaeTcs, 4To B NepCcrnekTMee MMpoBOe Npon3BoAc
Ha 'OC He Byaget npesblwaTtb 5% OT obLien.

BogoxpaHunuiia okasbiBaloT 3aMeTHOe BNUAHWE Ha atMocdepHble npouecckl. Hanprumep, B 3acywnmBbiX (apuaHbIX) paoHax, ucnapeHme CAloBepXHOCTU
BOZIOXPaHUIMLL, NPeBbLILAET UcnapeHne ¢ paBHOBESMKOM NOBEPXHOCTU CyLUN B AeCATKM pa3. C NOBbILLEHHbLIM UCNApEHNEM CBA3aHO NOHWXEHUE TeMMepaTypbl
BO34yXa, yBenmyeHne TyMaHHbIX aBneHnn. Pasnnyme tennoBbix 6anaHcoB BOAOXPaHUMNLL 1 NpuneratoLlen cywm obycnosnmeaeT (hopMUpoBaHne MECTHBIX BETPOB
TUna 6pu30B. BTN, a TakkKe apyrve sBNeHns UMeKT CnecTBUEM CMEHY SKOCUCTEM (He Bcerga NosnoXUTENbHY0), daMeHeHre norogbl. B paae cnyYyaes B 30He
BOLOXPaHUIM1LL, NPUXOANTCA MEHSTb HanpaBneHne CenbCcKoro Xo3snMcTea. Hanpumep, B I0XKHbIX YacTax MMpa HeKoTopblie TennontobuBble Kynbrypbl (6axyesbie) He
yCrneBaloT BbI3peBaThb, NOBbILLAeTCs 3aboneBaeMOCTb PaCTEHNI, yXyALWaeTCa KayeCTBO NPoayKLMK.

Wsgepxkn rmgpoctpouTenbCcTBa ANs cpebl 3aMeTHO MeHbLUE B FOPHbIX panoHax, rae BogoxXpaHunua obbl4HO HeBenvkuy no riiowaan. OgHako B CeMCMOONacHbIX
FOPHbIX panoHax BOOOXPaHUNMLLA MOTYT MPOBOLMPOBaTb 3EeMNETPACEHUS. YBENNYMBAETCH BEPOSATHOCTb OMOM3HEBLIX SIBNEHUN U BEPOATHOCTb KatacTpod B
pesynsraTte BO3MOXHOIo paspyLueHust nnoTtuH. Tak, B 1960 r. B MHaun (wtat NyHxxapaT) B pe3ynsraTte npopbiBa NNoTMHLI BeAa yHecna 15 Thicsay XXU3Hen noaen.
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*?ganacaMM ﬂ,u,epHdro TOMNNMBA, TaKk U CO WaasLmnm Bos,u,eMCTBme"f
npenmMyLlecTeam OTHQQuIQs;IaKme BO3MOXHOCTb cTpouTensctea ASC, He I'IpI/IBFl3bIBaF|CbJ§_M.éCIO-|90>K,D,eHI/IF|M
pecypcoB, NOCKOSIbKY MX TPaHCMOPTUPOBKA He TpebyeT CyLeCcTBEHHbIX 3aTpaT B CBS3M C MarbiMyi 06bemMamu.
[ocTtato4yHO OTMETUTb, YTO 0,5 Kr A4epHOro Tonsnea NO3BOSISET MNOSyYaTb CTOMBLKO XXEe SHEPrNU, CKOSTbKO
cxuraHne 1000 TOHH KaMeHHOro yrns.

[o cepeanHbl 80-x rogoB YenoBeYeCTBO B S4EPHON SHEpreTuke BMAEN0 0AnH N3 BbIXO4OB N3 9HEPreTuy4eckoro
Tynuka. Torbko 3a 20 neT (¢ cepennHbl 60-x [0 cepeamnHbl 80-X rogoB) MUpoBast A0S 3Hepl'eTl/IKM nosy4aemMou
Ha ASC, Bo3pocna CKI C HyneBbIX 3Ha4eHn Ao 15-17%, a B psife cTpaH oHa MpyoLLen.
Hwn oanH gpyron BuA 3HepreT|/||< € Mer T @x TEMMNOB pocTa. [lo HeAaBHETO BPEMEHN OCHOBHBIE ) ’Ei?
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