JKO0JOrH4ecKHe nMpoodjieMbl
IHEPreTUKU

U BMecTe ¢ TeM npoodJiemMa
JHEPIUH, C HAILIEH TOYKHU 3PCHHUS,
MOZKET CO31aTh CePbE3HbIE
TPYAHOCTH, & MOKET ObITh, 1
IHOCTABUTH I'PAHUIIBI IJIA PA3BUTHUS
yesioBeuecTBa HA 3emiie. He
HEXBAaTKAa, 2 H30bITOK YJHECPIrUH,
pacxoayeMoun Ha IJIaHeTe, MOKET
MPUBECTH K TAKOW CUTYAIlMU.

Axkanemuk E.K. ®éxoposn



Yes10BeK, KaK U BCE )KMBbIe OPraHU3MbI, He
MOKET CYIeCTBOBATH 0€3 MOCTOSTHHOTIO
norpeodjieHusa SHeprun. KojimuecrBo 3Hepruu,
He00X0AMMOe YeJI0BEKY B BHM/I€ MUIIH, XOPOIO
U3BECTHO U cocTaBiseT 2,9 kBru/cyrku. Ho yxke B
NEePBOOBLITHOM 001IeCTBE CYMMAapPHOe MOTpedIeHne
JHEPIrUH KAKIAbIM MHAUBUAYYMOM 3HAYUTEIbHO
MPEeBbINIAJIO 3TY BeJU4YMHY. Ues10BeKy ObLI0
HEA0CTATOYHO TENJIOBO IHEPIrUU COJTHEYHOTO
U3J1yYeHUs AJIs IPUTOTOBJICHUA MUIIU, 000rpeBa
Kuauma u T.a4. Heodxoaumoe 10noJTHATEIbHOE
KOJIMYECTBO SHEPT UM MOJYYAJIHU 32 CHET COKUTAHUS
TOIJIMBA PACTUTEJIbHOI0 MPOUCXOMK/ICHUS.



PoJ1b JHEePreTHKN B IKOHOMUKE
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Puc...Csass BBII (0oan. CIIIA ¢ uenax 2000 2./uen.) ¢ norpedieHuemM
IHEPreTUYeCKUX PecypcoB (k2 y.m./uen., 6 mupe ¢ 2000 2.)



MIH,T.

Ha 9BHBAJIGHT yYIVIA

JHepIud HaceJsenue
2500 ”q 7 2500 (e, gea)
2000 - 2000

1500
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ClIA Jarwmrckada 3angmHad CHI Boooxxmi Hu#t Afpura
Avepura EBpomna X DBocTox CTOK
BocTounasa
EBpona

Puc...IloTpedsieHre JHePIrUuu B Pa3JIMYHbIX CTPAHAX.



OcCHOBHBIE CIIOCOOBI MOJYYCHUSA
IHEPrUn

Poccus

Puc...CTpykrypa norpedjeHusi IePBUYHBIX JHEPreTHIeCKUX
pecypcos, B %.



Hedbotb
40%

[a3
23%

Puc...CTpykrypa norpedjeHusi IepBUYHBIX JHEPreTHYeCKUX
pecypcosB, B %.



10151 3J1IeKTPO3HEPruu B 001eM 0aIaHCe UCIO0JIb30BAHUS
JHEPruM B MUPeE MPOA0IKAET HEYKJIOHHO YBEJIUYUBATHCS
olepeKAIUMHA TEMIIAMM.

Tak, B P® nauunas ¢ 1950 r. 10J1s1 nepBUYHBIX
IHEPropecypCcoB, UCIOJIb3YyeMbIX HA BBIPA0OTKY
3JIEKTPOIHEPI UM, YBeJUYUIach ¢ 14 mouru 10 27%, a ¢
Y4€TOM 3aTPaT HA MPOU3BOACTBO TEIJIA HA JJIEKTPOCTAHIUAX —
10 50%. U Tomy ecTb HeMaJ10 npu4YMH. Cpean HUX
BbIJICJSIOTCS CJIeAYIoIue:

IEKTPUUYECTBO — CANHCTBCHHBIN BU/I JHEPrUM, KOTOPbIN
YAAETCH NPOU3BOAUTH B 00JIBIINX KOJINYECTBAX, NlepelaBarhb
HA 00JIbIINE PACCTOAHUA U CPABHUTEJIHLHO NPOCTO
pacnpenejasiTb Mex1y Pa3jJIuYHbIMU MOTPEOUTEIAMM;

TEXHOJOTMM, UCIOJIb3YIOIIHE JIEKTPOIHEPIrUuIo, 00J1a1a0T
MEHbIIEeH TPYAOEMKOCTHIO 10 CPABHEHMIO ¢ TEXHOJIOTUSIMHM HA
OCHOBE JIPYTMX JHEPrOHOCUTEJIEH, YTO 0COOEHHO BA'KHO B
CBeTe pacTyiuiero Jeuuura TPYAOBbIX PeCypcoB;



v

v

IIUPOKAsI YIeKTPU(PUKALUS IPOU3BOACTBEHHBIX
MPOoLEeccoB cnocoocTByeT 3(PpPeKTUBHOMY POCTY
MPOM3BOAMTEIBLHOCTH TPYAA, 0€3 dJIeKTpupuKaAuu
HEBO3MOKHA M KOMIILIOTEPHU3alusi MPOU3BOACTBA;

JIEKTPOIHEPIUSA ABJIACTCH YHUBEPCAJIbHbBIM
JHEPrOHOCUTEIEM. YHUBEPCAIBHOCTD JJICKTPUYECTBA
MPOSIBJICTCH KAK B CPABHUTEIHHOM JIETKOCTH
npeodpazoBanus B Apyrue opMbl JHEPruu, TaK U B
BO3MOKHOCTH MCII0JIL30BAHUSA JJIS MOJTyYeHUSA
ICKTPOIHEPIUU MPAKTHYECCKHU JIIO00I0 NEPBUYHOIO
UCTOYHHMKA IHEPIrUM, PEHTA0CJIbHOI0 HA JAHHOM JTaIlle;

B c(pepe IHePronorpedeHus JIEeKTPUIECTBO
BBICTYIIA€T KAK IKOJOTHYEeCKH YUCTHIN
IHEPrOHOCUTEIb (He YYMTHIBAs TEIJIOBOE
3arpsi3HeHue).



O01uM KO3(PPUIUEHT MOJE3HOI0 MCI0JIb30BAHUSA
JHEPIrUM HA TEIMJIOBbIX JIEKTPOCTAHIUAX MOMKET
OBITH onpeaeaéH U3 KoIpPUIUMEeHTAa IpeBpaLleHUSA
JHEPIrUM HA OTACJbHBIX CTAAMAX 3TOI0 MpoIecca.

IIpeoOpa3oBanue XUMHYECKOU YJHEPIUHU B
TEIJIOBYI0 B MOIIHBIX MAPOBBIX KOTJIAaX MPOTEKAET ¢
KIII = 88%. B mapoBoii TypOouHe B cpeanem 42%
TEIJIOBOM JHEPIUHU NMPEeBPANIACTCH B KHHETHYECKYIO.
KII/I 3jiekTporesneparopa 3Ha4YMTEJIbHO BbIIIE U
cocraBiasieT 98%. Takum o00pa3zomM, CyMMapHbIA
K11/l npeBpanmieHuss XUMHYECKOU JHEPI UM B
IEKTPUUYECKYI0 B 3TOM IMKJIE COCTABUT Bcero 36%.

KITA13¢ = 0,880,420,98100% = 36%



Puc...TeruioBasi 3JieKTPpOCTaHIUSA, padoTaoinas Ha yrie: 1 — yrojb;
2 — TONKA ¢ KOTJIOM M mapomneperpesarejiemM; 3 — TypOMHa;
4 — reseparop; 5 — TpancopmaTrop; 6 — KOHIACHCATOPDI;
— rpaaupHs; 8 — 3071a; 9 — Tpyoa.



SKX

CojiHeYHAas1 JHeprusa

CJaeayer pa3ju4yarb TPU CyHIECTBYIOINUX MYyTH B TEXHUKE
HUCIOJIb30BAHMSA COJTHEYHOM IHEPIUM:

npeoOpa3oBaHue COJTHEYHOM IHEPTUH B JJIEKTPUYECKYIO;
MoJIy4eHHe TEeIJIOBOM YHEPIrUM;

MPOM3BOACTBO OMOMACCHI, KOHIIEHTPUPOBAHHUE COJTHEYHOM
IHEPIrUM ABTOTPO(PHBIMM OPraHU3MaMH U MOCJIeAYIoIIee
HCI0JIb30BAHNE UX XUMHUYECKOU IHEPTHH.

Pa0oTbl mo TpaHchopManvMy COTHEYHOU IHEPIrUM B
ICKTPUUYECKYIO BEAYTCH IO IBYM HANIPABJICHUAM:

CO3aHMe COJTHEeYHbIX dIeKTpocTaHuuu (CIC), B KOTOPBIX
TEIJIOAJIEKTPONapoOBoil KOTe I, XapakTepHblil 1 TIC,
3aMEHCH HA COJTHECYHbIU MAPOBOU KOTEJI;

pa3padoTKa MOJYIPOBOAHUKOBBIX
(doTosrekTponpeodpazoBa-Tejae — (pOTOIJI1EMEHTOB,
CIIOCOOHBIX NMPEeBPAINATH COJHEYHYI0 SHEPIUI0
HEIOCPEACTBEHHO B JJICKTPUYCCKYIO.



Ucnosb30BaHne COJTHEYHON IJHEPTrUH
IKOJIOTHYECKH HArOoJIee ONPABAAHO: HET
Bpe/IHbIX BLIOPOCOB U HET HAPYIICHU A
OajiaHCa Y3HEPIruH, TAK KaK CKOJbKO
JHEPIrUU MONMAAAeT HA €€ NPUEMHUK
(HanmpuMep, NaHeJb COJTHEYHOM O0aTrapen),
POBHO CTOJILKO JHEPIruM OyIeT BbIAEJIEeHO,
B KOHIIe KOHIIOB, B IIPOCTPAHCTBO 3eMJIM,
T.e. He UMeeT 3HAYCHH S, OIJI0INAeTCH JIU
YHEPIUs MOBEPXHOCTHIO 3eMJIM HANIPSIMYIO
WJIH IOCJIe €€ MCIO0JIb30BAHUS.



ABTOTpPO(HBIE OPraHU3MBbI €KEr0AH0 ACCHMUJIMPYIOT B
pe3yJjbrare npouecca ¢porocuHresa oxkoao 200 mipa. T
yrijiepojaa, npeBpaiiasi ero B OpraHu4ecKkue coeAnHeHusl.

Oo011ee 3Heprocoaep:KkaHue 00pasyroInencs nNpyu 3ToM
ounomaccol ounenuBaercsa B 31021 /I'k. ITa BeJuunHa
npuMepHo B 10 pa3 npeBbINIAET €:XeroH0e MUPOBOE

norpedaenue 3Heprum u B 200 pa3 0oJsbmIe
IHEProCOAEPKAHUS €KEroaHO MOTPedasIeMOoit
YyeJI0Be4eCTBOM NMUIIH.

P PeKTUBHOCTH POTOCHUHTE3A C TOUKHU 3PEHUSA
TpaHchoOpMAIIMU COJTHEYHOU IHEPIrUU KPpanHe HU3KAsA, B
cpeanem 0,1% ot Teopernueckoii (paBuou 15%). Oanaxo
UMEITCHA PACTEHUS, KOTOPbIe HCOJb3YIOT 1 u gaxe 3%
COJTHCYHOU IHEePruM (HEeKOTOpbie PACTCHUS HA ceBepe).

Oo01ree KOJIUYECTBO JHEPIUU COJTHEYHOI0 M3JIyYeHHU ],
[oJIy4aeMoe MOBEPXHOCTHI0 3eMJIH 32 I01, 00J1ee YeM B
20000 pa3 npeBbIIaCT COBPEMEHHbIA YPOBEHb MUPOBOI'0
IPOM3BOACTBA JHEPTUM.



JlnepHas dJHepreTuka

VICTOYHMKOM 3HEPTYMH Ha AaTOMHBIX 3JIEKTPOCTAHIIUAX
(ADC) saBasieTCS OpOLECC ACICHUS TSHKEIBIX SAEp IIPU
B3aUMOJICUCTBUM UX C HeUTpoHaMmu. l1osmHOE
SHEPrOBBIJICIICHNUE HA OWUH JIEMEHTAPHBIN AKT
neixedus cocranigetr 200 M»B. Takoe BbicOKOE
SHEPrOBBIJICIIEHUE U OTIPEAECIISIET OTPOMHYIO
TEIIOTBOPHYIO CIIOCOOHOCTH SJIEPHOrO TOILIMBA,
MPEeBBINIAIOIIYI0 TEIVIOTBOPHYIO CIIOCOOHOCTH
OPraHN4YeCcKoro ToIJIMBa B MIWIJIMOHBI pas. B
COOTBETCTBUHU C IPUHIIUIIOM, ITOJIO)KEHHBIM B OCHOBY
MOJIYYCHUS YIIPABISIEMON PEAKIINH ICTICHHUS, BCE
AIEPHBIC PEAKTOPHI JCIISITCSA HA JBA TUIIA. PEAKTOPbI
HA TEIJIOBBIX WJIM MEAJEHHbIX HEUHTPOHAX U
PeaKTOPHI HA OBICTPBIX HEMTPOHAX WJIM PEAKTOPbI-
PA3MHOXKHUTEJIH.



Puc...Cxema ycrpoiictea AJC ¢ BOI0-BOASIHBIM PEAKTOPOM:
1 — peakTOp; 2 — HACOC IEPBUYHON BOAbI; 3 — maporeneparop; 4 — napoBasi
TYypOMHA; S5 — JJIeKTPUUYECKHUUA TeHepaTop; 6 — KOHAeHcaTop mapa; 7 — Hacoc
BTOPUYHOM BOJbI



Lans Sy
€45 0y
£27) eaen

ERL Eaas vk

i

Rt fur

Puc...BHeIHUU BU aTOMHOM JICEKTPOCTAHIIUHA,
. CeBepck, Tomckast 00.1.



Puc...Cxema ycrpoiictea AJDC ¢ peakTopoM Ha ObICTPBHIX HEUTPOHAX:
1 — peakTop; 2 — peryJiupyroiuue CTep:KHu; 3 — IepBUYHbIN KOHTYP, TENJIOHOCUTEIb —
METAJNIMYEeCKUI HATPUI; 4 — BTOPOM HATPUEBbIN KOHTYP; S — maporeseparop; 6 —
TypOOreHeparop; 7 — KOHAEHCATOP mapa; 8 — oxJiaxaawinas Boaa



BoaopoaHas JHepreruka

Boagopoa siasieTcst HCKycCTBEHHBIM
TOILIMBOM U B HACTOSIIIIe€ BPpeMH paccMaTpUBaeTCH
KAK MEePCHNEeKTUBHBIN JHEPIrOHOCUTE/Ib, 110
HEKOTOPBIM MOKA3aTeJAM IPEBOCXOAAIIMN Taxe
HauOoJ1ee HIUPOKO MCIOJIb3yeMblil B HACTOALIIEE

BpeMs JHEProHOCUTEb — JJIEKTPOIHEPIUI0. B
MPUPOAE HET JOCTYIHBIX JJIsl MPOMBIIIJIEHHOTO
HCI0JIb30BAHUS KOJIUYECTB ra3zo00pa3Horo
BOAOPOAA, MOITOMY IOJY4€eHHUE BOAOPOAA B
KavyecTBe TOIJIMBA BcCerga Tpedyer 3arpar
IMEePBUYHOM IHEPIUM MCKOMMAEMOI0 TOIJIMBA,
SI/IEPHOM, COJTHEYHOU MJIM APYruX €€ BUaA0B. OaHO
M3 OCHOBHBIX NPEUMYILECTB BOIOPOAA 110
CPABHEHHUIO C YJIEKTPOIHEPrueu sABIACTCH
BO3MOKHOCTh €I'0 HAKOIJICHUS M XPAHEHUS B
AKUJTKOM HJIA Ia3000pa3HOM COCTOSTHUM.



IIpou3BoaACTBO M MOTPeEDdIEHHE DJTEKTPOIHEPTUH

KECTKO CBA3AHbI MeKAY coO00i. Ho 00béM
OTpPedJIeHUsI JHEPTUH ABJISAETCS HEPABHOMEPHBIM B
Te€YeHHe CYTOK U HA MPOTHAKEHUH BCEro roaa. 1o
IMPUBOIUT K HEOOXOAMMOCTH PadOThI
3JIEKTPOr€HEPUPYIOIIMX YCTAHOBOK B IMIEPEMEHHOM
peKuMe, IMPU 3TOM HEeH30€KHO BOZHUKAKT
CJI0KHOCTH B IKCILIyaTaluy 000py10BaHM A, MaaeT
3P PEeKTUBHOCTH NPE0OPA3ZOBAHUS IHEPIUH.

Emeé oqHuM npeMmMyiecTBOM UCI0JIb30BAHUA
BOAOPOA B KAYECTBE IHCPrOHOCUTEIS ABJIACTCHA
BO3MOKHOCTH 00J1ee IKOHOMUYHOI'O, [0 CPABHEHUIO C
ICEKTPOIHEPIrUen, ero TPAHCIMOPTHPOBAHUS HA
00JIbIIIHE PACCTOSAHMSA, XOTS 3/1€Ch €CTh €€ HeMAJIO
HepeluEéHHBIX MPo0dJIeM.



IlepcnneKTUBHOCTH MCNOJIL30BAHUSA BOIOPOIA B
Ka4eCTBE DJHEPIrOHOCUTEIA ONpPeaeasAeTCH U PAAOM
JAPYIrUX €ro CBOMCTB, CPead KOTOPHIX HEOOX0AMMO

HA3BaTh CJIeAYIOLIHE:

¢/ BBICOKOE yle/IbHOE YJHEProcoaep:KaHue B PaACY€Te Ha
eIMHHUIY Macchl (B TPH pa3a BbIIIe, YeM Y IIPUPOIHOI0
rasa);

¢/ BO3MOXHOCTb HCIIOJIb30BAHUS JIsl OJYYEHUS IHEPIrUH
UMEKIINXCH B IPOMBIIIJICHHOCTH ra30BbIX IOPEJIOK H
JABUraTesie BHYTPEHHEr0 CTOPAHUA HA TPpaHcnopre 0e3
CePbE3HBIX UX MOAM(PUKALINMT;

¢/ B XHMHYECKOI NPOMBINLIEHHOCTH U METAJLJIYPIrUH
BOAOPOA MOKET ObITH UCII0JIb30BAH B KAYeCTBE
BOCCTAHOBUTEJIS;

MPOU3BOJACTBO €r0 BO3MOKHO HECKOJbKUMMU CIIOCO0aAMU
(XHMHMYeCKHMM, YIEKTPOXMMUYECKUM, OMOJTOTHYECCKUM);

¢/ BO3MOKHA OpPraHU3aIMs Y)KOHOMHYECKH ONMPABIAHHOIO
NeNeHTPAJTU30BAHHOI0 MPOU3BOACTBA H HCIOJIb30BAHUSA
BOJ0PO/A.

<



3amachbl SJHepreTHYECKMX PeCypcoB M UX
POJIb B COBPEMEHHOM JYHEpPreTuKe

3C n npoume; 0,9
| /.1

A3C: 0.9 |

Yronb; -
3!1 las; 3,1

Puc...CTpyKTypa MHPOBOI0 3HEPreTUYECKOro DaaHca
(B Hayase XXI Beka, 13 MJipa. T yCJI0OBHOIO TOIJIMBA).
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Puc...CpaBHeHME €:KeroAHbIX NOTPEOHOCTEH B SJHEPIrUH 110 IBYM
cueHapusam (0,76 u 0,82) (a) ¢ moTeHHUAJIBLHBIMU BO3MOKHOCTAMM
BO300HOBJIA€MbIX HCTOYHUKOB 3Hepruu (0).



B0300HOB/IsIeMbIe MCTOYHUKHU YHEPIrUH

K HUM OTHOCATCS: peKH (TMAPOIHEPreTUKa), MOPCKHE
MPUJIMBbI U OTJIMBBI, TEIJ10 3eMuin (reorepMajibHas
3Heprusi) 1 CojiHIA (HeImoCpeACTBEHHO YHEPIus
COJTHCYHOU! paavallii UM JHEPrus BeTPa, MOPCKUX
BOJIH, TEIJIA MOpPEH U OKEAHOB).

Co/iHeYHad YHePreTUuKa

B nocjieqHee BpeMsi HHTEpeC K npoodJeme
UCI0JIL30BAHUS COJTHCYHOU IHEPIUM PE3KO0 BO3POC.
IHoTeHIIMAIbHBIE BO3MOKHOCTH IHEPIreTHKH,
HUCIOJIL3YIOIEH HEMOCPEACTBEHHO COJTHCYHYIO
pPaauaAlUI0, YPEe3BbIYAUHO BeJIUKHU. O0I111ee KOJIUYECTBO
COJIHEYHOM IHEePIruM, MPOXoaAsilen yepe3 arMmochepy u
NOCTUT AN MOBEPXHOCTH 3eMJIN, OLICHUBACTCHA B
2000Q B roa. Ucnoab3oBanune guub 0,01% >3Ton
JHEPIrUU MOIJIO ObI 00eCTIeYUTh BCe CEeroAHsIIIHUe
NOTPeOHOCTH MUPOBOI 3HEPreTuKHU, a 0,5% —
IOJIHOCTHIO MOKPBITH NOTPEOHOCTH U HA NMEPCIHEKTUBY.



Puc...MHTEHCUBHOCTH COJTHEYHOM paJvallMy U IJIOIIAAb MOBEPXHOCTH 3eMJIH, HA
KOTOPYIO €2KEroJHO MAaJaeT MOTOK COJTHEYHOU IHEePruu, paBHbid 1Q, Ha
Pa3IMYHBIX IHPOTaX. Tak HA JKBATOpPEe MHTEHCHBHOCTH cocTanaser 251 Br/m?,

HeoOXxoauMas ImIomanab — 133 Thic. KM>.



IlInpoxo ObITYyIOIIECE YTBEPKICHUE 00
IKOJTOTHICCKON «YUCTOTE» COJTHCUYHOH
IHEPreTUKHN HEeA0CTATOYHO 000CHOBAHO.
Cama sHeprus g1a. Ho qid Toro 4roonl eé
YVJIOBUTH, U TPAHCHOPMHUPOBATH B YI00HYIO
J1s1 MOTPedIeHusa PopMY, HYKHBI
COOTBETCTBYIOIIIHE YCTPOMCTBA, 4 3TO
MarepuaJjbl. B mpouecce 1006194 ChIPbS U
[OJIYYEHHUS 3TUX MATEPHUAJIOB J1JIs
M3roTOBJIEHUS HEOOXOAMMBbIX YCTPOMCTB
OyaeT mpoMCXOAUTh CYIeCTBEHHOE
3arps3HEHME OKPYKAKIIeH Cpeabl.



JnepHas JHepreTuKka U e€ pecypchl

TepmosizepHasi JHEPreTUKA, OCHOBAHHAN HA
CHMHTeE3e si/iep AeuTepus WM saAep JeuTepus U
TPUTHUS, MHOTOKPATHO PACIIUPHAIOT ChIPbEBYIO 0a3y
siiepHO SHepreTuku. B repmosizepHon peakuuu D -
T ycjaoBHO JUMHUTHPYIOIIMM (PAKTOPOM
OKa3bIBAKTCS PECYPChI HE IeUTEePHUsi, a JIATHS.
Tpurusa B npupoae npakTu4ecku HeT. Kro mosyyaror
HCKYCCTBEHHO, 00J1y4as siApa JUTHUA HEUTPOHAMMU.

JINTUH JIUMUATHPYET Pa3BUTHE JHEPIETUKH YCJIOBHO,
[HOCKOJIbKY €r0 PeCypPCoB J0CTATOYHO, YTOObI
o0ecneYyuTh NOTPEOHOCTH HA MHOT'HE CTOJICTHS.
Ilepexon ke K TEpMOSIICPHOU JHEPIreTUKE HA OCHOBE
CHMHTE3a TOJBKO si/iep AeuTepus OTKPbIBAET
HEOIrPAHUYCHHBbIC BO3MOKHOCTH IJISl IIPOU3BOACTBA
JHEPIUM.



MHorojieTHUM OoNbIT IKcIyaranuu AJC u
HCCJIEeI0BATEIbCKUX PEAKTOPOB B HALIEH CTPaHe
IMOKA3BIBAECT, YTO ATOMHAS IHEPIreTHUKA HE TOJbKO He
yBeJIMYMBAET 3arpsisHeHus Ouochepbl, HO U
CIIOCOOCTBYET €€ 0310POBJICHUIO.

AIJC He TpedyeT KHUCJIOPOAA HJIA CKUTAHUSA
TOIJIMBA U He BbIOpPachbIBaeT OKCH/I0B
yrjiepoaa, He 3arpsi3HseT BO3AYUIHbINA OaccerH
OKCH/IAMHU Cepbl, a30Ta, THKEIBIMH
MeTaJJIaMHU, (PEHOJIAMHU ¥ KAHIEPOrCHHBIMH
BeIIeCTBAMM, JICTy4eH 30J10M U IPYTrUMHU
BpPEAIHbIMHA KOMIIOHEHTAMMU.

BbiOpochl paanoakTUBHBIX BemecTB 0T AJC B
pacuéTe Ha eTUHHUILY YJIEKTPUYECKOH MOITHOCTH HA
MOPSI0K HUKE BHIOPOCOB €CTeCTBEHHBIX

PaaHONPOAYKTOB, CONEPKAIIMXCH B OPraHuYeCKOM
TomJuBe (HanmpuMmep, B yrie) TIC.



Ta0muia

MupoBbie pecypchl IICPHOU JHEPreTHKHU

IMpuHUHn
MPOU3BOACTBA
JHEePruu

Buja pecypca

Pecypcsl B
JHEPreTU4eCKOM
IKBUBAJIEHTE, paBHOM

Peakropsl Ha

Ypan npu 3arparax Ha usBjedenue 10 130

TEMJI0BbIX 40
. AOJLL./KT
HelTpoOHAX
YpaH npu 3aTparax Ha U3BJIeYEHUE:
PeakTopsbi- | 10 130 goswt. / kr 1000
PasMHOXH- | 10 295 noJuI. / KT 2500
TeJH YPaH B OKeaHe 340000
yYPaH B 3¢MHO# Kope Ha riyouHe 10 S00 m 670000
JInTuil (Kak MCTOYHUK TPUTHSA) IPHU
Tepmosinep- | 3aTparax Ha u3Bjedenue 10 60 1oyr./kr
HbIe MPUPOAHOIO JIUTHSA 1900
peaKkTopbl | JUTHIl B OKeaHe 2750000
JAefTepuil B OKeaHe 4000000000




0,4% paIMOaAXTUBHEE OCAIKM

0,4% pasHHE MCTOYHUKH
0,4% mupodeccroHaJbHEE OGJyUYSHHE

0,I% aToMHad HPOMHILIOHHOCTE

Puc...Cpennsisi 103a 00,1y4eHusi HacesieHusi BesimkoOpuTanum.
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Puc...9Bojonust CTPYKTYpbI NOTPedIeHUus IHepropecypcos B Poccuu.



JHEPro€éMKOCTh IKOHOMMUKHU H

IHeprocoepekeHue
JHEProEéMKOCTh COLIMAJIBHBIX PACX010B

ConunajibHbI€

PaCXoIbI BBII na HyumeBoe JHEPro€éMKOCTh
(kxamuTaJ) HA Ayury JHEpTO- COLHAIbHBIX
Crpanua ayury HACeJICHUsl, | MoTpedJIeHue, Pacxo/10B,
HACeJEeHHS TBIC. T yCJIOBHOI'O T YCJIOBHOI'O
TBIC. TOILIL. /qéﬂ‘ I0J1J1./9ei. B | TOmJInBa/Jyes. B | TomjauBa/l ThIC.
B I0J roa roj TOJLII.
DpaHuus 7,6 21,6 6.4 0.84
Us3paunianb 3,0 12,7 4.4 1.46
OUHIAHIUSA 5,0 23,7 8,9 178
oA 5,0 22,6 12,4 4,13
A 0,06 0,6 0,25 4,17
boarapus 0.5 2,0 3,9 7.80
Poccus 0.3 4,0 6,2 20,70




AHaJIU3 NMPOLECCOB TPAaHChoOpMALIUH
IHEPIUH.

CorjiacHO YCTAHOBUBILEHCH TPAKTOBKE 32AKOHA
COXPAHECHMS JHEPIUH, JHEPIrUs He MOKeT ObITh
YHHUTOKEHA WIM MOJyUYeHA U3 HU4Yero, OHa MOKeT JINIIb
MepPeXoaUTh U3 OJJHOT0 BUIA B JIPYIOM. JTO YTBEP:KIACHHE
CNpaBeIJIMBO JUIIb B CJIy4yae nmepesoaa JJrodoro Buaa
JHEPIUM B TCILUIOBYIO dHepruio. Ilpouecc oOparHou
TpaHcopMalMy TEMJIOBOM JHEPIUM B IPyrue BU/bI
JHEPIUM He BCEraa BO3MOXKEH U, eCJIU MPOUCXOAMT, TO B
JIIO0OOM CJIy4yae He MOJTHOCTBIO.

TenuioBasi oHeprus — pe3yJbTaT HEYNOPAA0YECHHOI 0
ABUKEHUA MOJIEKYJI H ATOMOB BeIlECTBA, B TO BpeMs KaK
Apyrue BUABI JHEPIrUuU — Pe3yJabTar YIOPAI0YE€HHOI0
JABUKEHUS.

Kak u B :KM3HHM, NMOPSAAOK MPOCTO NPEBPATUTH B Xa0C, A
clesaTb HA000POT ropasao TpPyaHee, TAK U B cJIy4yae
IpeBpPaAIeHUS HEYNOPSAA0YECHHOI0 IBUKEHUS B
YHOPSAI0YEHHOE.



IIpuMep: He0OXOAUMO PACCUUTATH KOJUYECTBO MIPHUPOAHOIO
rasa, s Harpesa 1m> Boasl ot 0 °C 10 100 °C B cayuae, ecoin
HarpeB ocyuiecTBisiercs diekrpoHarpensareseM (KII/1 98%) u
razosou ropesaxou (KIII 62%).

Pemenne: ni1s Harpesa 1m® Boans1 ot 0 °C 1o 100 °C
He00X0AMMO 3aTPATUTD:

Qr =V xCxT=1000 %1 x 100 = 10° kkau,

rae Q — KoJM4YecTBO TEIJIOBOM SHEPIUU (KKAJ); V0 — 00LEM BOABI
(MS); C — Tem10€éMKOCTH BOABI paBHast 1 kKkaJ/(MoJIb X rpaj.);
T — pasHoCTh TEMMIEparyp.

Tak kak KI1/I 3siekTponarpeBareisti paBeH 98%, 3arparsl
ICKTPUUYECKOU JHEPIUU COCTABHT:

Q3= =1,02 x 10° kka.

Oomumin KI1/I asiekTpocTannym, padoTaoined Ha NIPUPOAHOM
rae, COCTaBUT:

KIIA,. =0,37x0,98 x100% =36%,
oo,

IH0ITOMY IMOTPEOHOCTH B TENJIOBOU IHEPIrUHU, 00pa3yIOIeHCcH Npu
CKUTAaHUM npupoaHoro raza Ha TIC Oyner:

_ 1,02x10°
36

Q x100 = 2,83 x 105 kka.1.

oomI.



IIpyHMMAas TEMJIOTBOPHYIO CIIOCOOHOCTH MPUPOIHOIO
rasa, pasayio 9000 kxay/m’ , onpegeaum
MOTPEOHOCTh B IIPHUPOJTHOM rase:

5 3
V = 2,83x10" kkanx m” — 31’4 M3 )

d 9000(xxan) .
B ciyuae HenmocpeacTBEHHOI'0 HATPeBa BOAbI ra30Boii

rOpeJIKOM MOTPEOHOCTH B TEIJIOBOM IJHEPIrUH
COCTABHUT:

5
Q = 106’<2’“’”xloo = 1,61 x 10° kKau.
Pacxoa mpMpoaHOro ra3a, MMEKIIEro Ty xKe

TEIJIOTBOPHYIO CMIOCOOHOCTD, PABEH:

VIT — 116x10° kkanx M’ — 12,9 M3 .
9000xKkan o
JHeprocoepekeHne HA CEroAHSIIHUN 1eHb SABJISAETC

caMbIM 3P (PeKTUBHBIM, JICIIEBBIM U IKOJOTHMYECKH
000CHOBAHHBIM CPEACTBOM /JIsl pPellleHU
IHEPreTUYECKUX npoodsaemM, 0cooeHHo B PD.




Taoauma
YMeHbIIeHM e KOHIEHTPAIMM OKCHI0B a30Ta B OTXOASIIMX Ia3axX TeMJI0OBbIX
JIEKTPOCTAHIMUA B 3aBUCHMOCTH OT METO0/1a PeryJJupoBaHNs MPOLECCOB
ropenusi, %

IIpuémpbl peryJiJMpoBKH NMPOLECCOB rOPEeHUs

AByx-
Bung YMeHb- TByx- Cii:llg::ge PenupkyJis- Pem/g):inﬂ- Jlo6aB.1e-
TOILJINBA IICHUE yu P 110781 H HHUE BOAbI
cTaauiiHOe | M yMeHbIIIe- yMeHbIIIe-
pacxona ABIMOBBIX B 30HY
SS—— ropeHme HUe 308 HUEe pacxona ropeHns
pacxona BO3IyXa
BO31yXa
IIpupoaH.
a3 33 50 90 33 80 10
Ma3zyrt 33 40 73 33 70 10
Yrouab 25 35 60 33 S5 10




Taoauna
Cpe,uHee COACPKAHNUC HCKOTOPbIX TOKCUYHbLIX

KOMIIOHEHTOB B 3¢MHOM KOpe€ M YroJIbHOH 30J1€, I/T

3eMHadA YrojibHas 3emMHasg | YroJbHas
DJIEeMEHT DJIEeMEHT

KOpa 30J1a KOpa 30J1a
B 3 600 Co 18 300
Ge 7 100 Be 6 300
AsS 1,7 500 Pb 16 100
U 2,5 400 Ca 0,13 5
Vv 150 2800 Ni 58 700




JKOJOTHYeCKHe TPeOOBaAHMA, BbITEKAIOMINE M3
ooa3arebecTB P® nmo Pamounoii Kousenuuu 00
N3MEHEHHUHU KJINMATA

bobu1a npuaaTa B 1992 1. u Berynuiaa B cuay B 1994 1.
Ha 1 cenTs10psa 1999 r. yuactuukamu KoHBeHUIUH
ABJsINCH 166 rocynapcrs, 151 u3 kKoTopbIxX
KoHBeHUIUI0O paTu(PuuuMpoBaiv, B TOM yucjae PP,

Ha Tperbeu KoH(pepeHIUHY 00 U3MEHEHNH KJIUMATA
(1997 r.) B KHoTO OBLII NPUHAT 3aAKJIIOYUTEIbHBIN
IPOTOKOJI, KOTOPBIX MPeayCMATPHUBAET 001II€ee
COKpAallleHHEe BHIOPOCOB «IIAPHUKOBBIX) I'a30B B
armocdepy Ha 5,2%.

B coorBercTBUM ¢ Knorckum nporokosom kK 2008-2012
I'T. CTPaHbl EBPONENCKOro cor3a COKpaIiawT
BbIOPOCHI «IMAPHUKOBBIX» ra3oB Ha 8%, CIIIA na 7%
u Sinonust HA 6% o1 ypoBHst 1990 .



P® paspemieno k 2012 r. coxpaHuTh BHIOPOCHI
Ha ypoBHe 1990 1. Poccus parudpuuuponasia
KOHBEHIIUIO B 2004 1. ¥ ¢ 3TOro BpeMeHH OHA

3apadoraJa.

3a npeBbIlIeHHE BHIOPOCOB CBEPX
Pa3pelIéHHbIX YCTAHOBJICHbI CAHKIIUM.

Heucnoib30BaHHbIE KBOTHI BLIOPOCOB MOKHO
[POAATh.

Cyrs KHOTCKOI'0 IPOTOKOJIA B TOM, YTO
OH BIIEPBbIE MPEAT0KUAT IKOHOMHUYECKHUE
MEXAaHM3MBbI 110 SHEePro3pHEeKTUBHOCTH U
cOepeKeHNI0 PeCypCcoB M CTUMYJIHUPOBAJI

IHEProcoOepeKeHune.



st pacyéra SMHUCCHH YIVIEKMCJIOI0 ra3a
ObLIM 000CHOBAHBI M IIPUHATHI
HAIIMOHAJbHBIC KOI(PMUIMEHTHI IMUCCUHA
Tab6muna
Koa¢ppummentei smucenn CO, nusi PO

KoagpopuyueHmsi amuccuu

Buo monauea

T CO/TYy.T. T C/TIx
Teépaoe TomIMBO 2,76 25,68
T'a3o000pa3Hoe
TOILJIMBO 1,62 15,07
Ma3syrt 2,28 21,22




Biausinue C«KHMMAPHHUKOBLIX I'a30B> HA
N3MCHCHHUC KiINMATa

AHAJIM3 JAHHbIX U3MEHECHUS KOHIEHTPAIIUH CO2 , CH , 1
U3MeHeHus TeMneparypsl 3a 400 ThIC. J1eT 10 H.3. U
U3MEHEHMI0 TeMIeparypbl 3a 0oJiee AJIUTeJbHbIN Mepuoa
MOKAa3aJl, YTO OHU M3MEHSJIUCh B IIMPOKUX Mpeaeaax
MePUOAMYECKHU MO BJIUSIHUEM MPUPOTHBIX
(KOCMHMYECKNX) MPUYUH MOCKOJIbKY MEHAJIACH OPOUTA
3eMJIM M HAKJIOH €€ OCHM BpallleHHd, a CJIeI0BATEeJIbHO, U
KOJIMYECTBO JHEPrUM MOCTYIAKOIIEH HA 3eMJII0 OT
Counna. Takike ObLJI0 0TMEYEHO, YTO NMOBBIINIEHHU IO
KOHIEHTPAIMM «IIAPHUKOBBIX Ira30B» NpeAliecTBOBAJIO
MOBbILIEHHE TeMIIePaTyphbl, a He HaobopoT. U 310
HAXO/IUT JIOTHYHOE 00bSICHEHHE B BbII€JIEHUM Ira30B NPH
NMOBbINICHUM TEMIIEPATYPbl OKEeaHa — [VIABHOI'0 pe3epBa
ITHUX I'a30B.



OcHOBHasi NMPUYHUHA U3MEHEHHUSA KJIMMATA
- KOCMHYeCKas.

AHTPOIIOTeHHOE BJIUSIHME HA KJIUMAT
oueHuBaercsa npumepHo B 10%.

KHoTCKOro mpoTrokoJia rpexiae Bcero
CTUMYJIMPYET 3HeprocoepekeHune, a
YMEHbIIIEHHE BHIOPOCOB «IIAPHUKOBbIX
ra3oB» COKpamaeT BbIOPOCHI U APYIruXx,
TOKCHMYHBIX 3arpsi3HUTEIeH atMocdephl,
410 0€3yCJ0BHO MAET HA MOJIb3Y JIOAAM
(coxpaHsieT 310poBbe!).
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Puc...A3MeHeHne cpeiHed TeMIepaTypbl MOBEPXHOCTH 3eMJIH 3a
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10 JAHHBIM JOHHBIX ocaakoB IlossipHoOro oxeana.



M3MOHOHIME TOMMNOPAT YRR, °C (34 XX BaK - 0,7 °C)
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I1o3TOMY, OCHOBHASI NMPUYUHA U3MEHCHUA
KJIAMATA — NPUPOAHAA (KOCMHUYECKas).
AHTPOIOIreHHOE BJIMSAHME HA KJIUMAT
oueHuBaeTcsa npuMepHo B 10%.

A KaKkoBa 0OCHOBHAaA 1oJb3a 0T Kuorckoro
nporokoJa? Ilpexae Bcero OoH CTUMYJIUPYeET
IHeprocoepexkeHue, a yMeHbllleHUEe BLIOPOCOB
«MAPHHUKOBBIX I'a30B» COKpPAaIaeT BHIOPOCHI U
JAPYIrUX, TOKCHYHBIX 3arpsi3HUTE el aTMoc(ephl,
410 0€3YCJ0BHO MAET HA MOJIb3Y JIOAAM
(coxpaHsieT 310poBbe!).



B nexaope 2009 r. B Konenrarene cocrosijiach 15-s1
KOH(pepeH M cTpaH-yyacTHul Pamounoit kouBeHunu OOH 00
U3MEHEHUU KJIMMATa, HA KOTOPOH IJIAHMPOBAJIOCH BHIPA00TATH
HOBOE MEKIYHAPOAHOE COIJIALIEHUE 0 COKPALIEeHUHN BHIOPOCOB
MAPHUKOBBIX ra3oB Ha nocT Kuorckuii nepuon (2012-2020 rr.).

KoH(epeHu M 3aKOHYNIACH IPOBAJIOM B CBSI3M C
HEeNPUMUPUMBIMU MO3UNUAMHA pa3BuBaroiuxca crpad (Kurau,
Nuaust, FOAP u bpasuaus) u passursivu (CIIHA, EBpocoro3s,
Kanaga u ap.). PazBurblie cTpaHbl X0TEJIU HABA3ATH
Pa3BUBAKINUMCH HENMOCUJIbHOE JJI1 HUX OpeMsi 00pBObI ¢
BbIOPOCAMM MAPHUKOBLIX I'a30B, YTO 3HAYUTEJIbHO ObI 3aMeIJIUJI0
UX IKOHOMHUYECKHUI POCT, HA YTO OHU PE30HHO OTBETHJIH,
MOCKOJIbKY COBPEMEHHASA CUTYAIUsl CJI0KUJIACH 110 BUHE
Pa3BUTHIX CTPAH UM U OpaTb OCHOBHOE OpeMs pPacxo0B Ha ceOdl.

I1o muenuro akagemuxka H.II. JlagépoBa: «/Ilunamu, koropbie
BBICTYIIAKT ¢ HErAaTUBHBIMU MPOTHO3aMU (KAaTACTPO(PUUYECKUX
MOCJICACTBUM I1002JbHOI0 NOTEIVICHUS 0T BLIOPOCOB
MAPHUKOBBIX Ia30B) IBUKYT KOMMEpPYeCKHe U MOJTUTHYECKUE
HHTEPEChD).



Ha xonen 2009r. muposbie BoIOpocsl CO, pacnpenesiinch
cjaeayromum oopasom, B %: Kurau - 24 CI]IA 21, EC - 12,
Nuausa u Poccusa — 6.

B xoxe quckyccuil Ha KOH(epeHIIUU CTPAHbI BHICKA3aJIU
CBOM HAMEPEHMsI CHU3UTH BBIOPOCHI, 110 cpaBHeHUIO ¢ 1990r., B
%: EBpocoro3 — Ha 20 (k 3Tomy Bpemenu EBpocoro3 miianupyer
CHU3HUTH NOTpedieHue yriieBoaopoaos Ha 20% 3a cuér
yHeprocoepexkenusi 1 20% - 3a cuéT mepexomga Ha
aJIbTePHATHBHbIE HCTOYHUKH 3HEPTHH, TO eCTh BbIOpochl CO,
CHMIKAKTCH aBTOMATUYECKHM ), SimoHusa - Ha 17, ABcTpajaus — Ha
S. CHIA 0paju 00513aTe/IbCTBO CHU3UTH BblﬁpOCbI Ha 17%, Ho mo
oTHOIIEeHUIO K 20051, (mo oTHomeHuIo 1990r. 3To BCcero 2-3%). A
BOT K 2050r. oHM 00€1al0T CHU3UTH BbIOPOCHI MAPHUKOBBIX
razoB Oosiee yem Ha 80% (!) ( K 3TOMY BpeMeHr aAMUMHUCTPALUAS
B CIIIA cMeHMTCH HEeCKOJBKO pa3). Kurai Tak mxke npeaioxuni
CHU3UTH BbIOpPOCHI HA 40-45%, HO TOoxke 1O cpaBHeHUIO ¢ 2005r.

Poccus npenioxuia cHu3uThH BbIOpockl CO, Ha 25%, HO B
CBSI3M C Pa3BaJIOM 9KOHOMUKHM OHH M TAK YMEHbIIMJIUCH 110
cpaBHeHu0 ¢ 1990r. Ha 38% (T0 eCTh, MBI IPEAJIOKHUIIH HE
yMeHbIlIeHHEe BLIOPOCOB, a X yBeanveHue Ha 13%).



IIpoBany KoneHrareHckoro caMMuTa croco0CcTBoBaJjio v
onyosankoBanue B CMMU cekpeTHOU NepenucKy KJIMMAaToJ10I0B
CHIA u BeaukoOpuTaHUHU, U3 KOTOPOU CTAHOBUTCS SICHO, YTO
TeMIeparypa Ha 3eMJie He BO3pacTaeT, a Ha00opoT
MOHUKACTCSH U ITH JAaHHBbIE CO3HATEJIbHO MCKAMXKAJIUCH B MOJIb3Y
KOHUENIMHA BCeoOIero nmorenjieHus no BUHe MapHUKOBbIX
ra3os.

Hy u cepbE€3HbIM (PAKTOPOM ABJISIETCH MHCHUE HALIIMX U
MHOI'MX 3aPY0€KHbIX KJIMMATOJI0I0B, YTO 10JI51 BJUSIHUSA
YeJI0BEeKAa Ha KJIMMATHYeCKHe H3MEHEHUS OCTACTCH
TPYIHOONPeEAeaAsieMO M HEICHOU. 3HAYUTEJIbHAA YACTh
KJIANMATHYECKUX U3MECHEHUH CBA3aHA C IVI00aJIbHBIMHU
NO0JTOCPOYHBIMM TPEHAAMU, U, YTOObI MbI HU C/IeJIaJIU, CKOpee
BCEro KaKue-To0 U3MEHEHM OyIyT NPOJ0JIKATHCH B CHITY
€CTECTBEHHBIX NPUYMH.

Mexny npouum, konuenTpanus CO, B armocgepe Mapca
npesbimaer 95%, onnaxko Kpacnas NIAHETA HAMHOTO
X0J10/1Hee 3eMJIn.



IIpo0iieMa TenJI0BOro 3arpsi3HeHus

JlokajibHOE TeIJIOBOE 3arpsi3HEeHHE OKPY:KaKoIIei
cpeabl

OCHOBHOE KOJIMY€CTBO TeJ0BOM 3Hepruu Ha TIC u

TIII mocTynaer B OKPYKalUIYI0 CPeAYy HA CTaAUH
KOHJAEeHCALIUH nmapa, okoJio 50-55% ot TemioBon
IHEPruH, BbIJEJIsIeMO IIPU CTOPAHUHU TOILIMBA.

Ha ADC »>ra BesimunHAa elié 00JbI1Ie M COCTABJIAET
151 BBIOP (Bomo-BOAsIHBIX peakTopoB) 65-68% ot
o01IeH TEeIJIOBOM YHEPIru, BbIpadarbiBaeMou B
peakTope.

B HacTosiiee BpeMsi HauOoJ1ee pacipoCTPaHEHHBIM
XJIAJ0AreHTOM NP KOHAeHcanuu napa Ha TOC u
ADC aBJjgeTcs BOAA CHCTEMbI TEXHUYECKOTO
BogocHaO:kenus (CTBC).



[100a1bHOE TEILI0OBOE 3arPSA3HEHME,
BbI3bIBAIOIIEEC HAPYIICHUE YCTOUYHNBOCTH

ounocdepsl 3emin

Oco0y1o poJib B HAPYIICHUH YCTOMYUBOCTH OMochepsbl
UI'paeT HeNpepPbIBHLIM POCT NMPOU3BOACTBA U
oTpedJeHUusi IHEPrum, a Jrdoe ee MCNoJIb30BaHNE B
KOHEYHOM MTOIe NPUBOAUT K PACCEMBAHUIO U
MOSABJICHHUIO HA MOBEPXHOCTH 3eMJIU TONOJHUTEIbHbIX
HCTOYHUKOB TeILia.

3arpsizHeHune armocdepbl, BOAHOM cpeabl U MOBEPXHOCTH
(cymin) pa3jim4HbBIMM TOKCUMYHBIMHU BelleCTBAMH
0e3yCJIOBHO OKa3bIBaeT MaryoHoe BJaMsiHue HA Ouocdepy,
HO 3TH NMpoLecchl 0oJiee ynpaBJisieMbl. YiKe
CyHIEeCTBYIOIIHE TEXHUYECKHE CPEACTBA MO3BOJISAIOT
pemiarb 00JbIIMHCTBO 3TUX MPO0JeM (BOIPOC B LIEHE U
Bpemenn). [loTepro xe Temna, paccemBaHue MOKHO
YMEHbIINTH, HO U30€KATHh HEBO3MOXKHO, ITOMY
MPEensATCTBYIOT 3AaKOHBI IPUPO/BI.



I1poruos pasBuruss MUPOBOIO
IHEPronmoTpedJeHus MOKA3bIBAECT, UTO YiKe K
2040 r. cyMMapHass MOIIHOCTH
AHTPONMOIeHHbIX UCTOYHHMKOB A0CTUTHET 1%
oT SHepruu CoJIHIIa HA MOBEPXHOCTH 3eMJIM, A
ITO yKe YPEBATO CEPbE3HBIM HAPYIICHUEM

[J1002JIbHOI0 IKOJOIHYEeCKOr0 PABHOBECHA.

IIpo0uema ycyryoiisiercs emeé TeM, 4To 00J1bIIas
4YacTh JSHEPruu NPOU3BOAUTCH MYTEM
CKUTAaHUS HCKOIIAEMOI'0 OPraHu4eCKOro
TOIJIUBA (Yrojib, HeTh, ra3) ¢ 00pa3oBaHueM
3HAYMTEJIbHOI0 KOJIHYECTBA «MMAPHUKOBBIX)
ra3os (B ocHopiom CQO, ), KoTopbie camMu
BJMAIOT HA [VI00aJIbHOE NOTENJICHHUE.



IlogoOHBbIe IBJIEHUS CO BpEMEHEM U PACCTOSIHUEM
0T UCTOYHUKA 3aTyXAK0T, 2 UX IHEPIUs
pacceuBaercs. Ho MokeT BCTYIIMTH B ICHCTBHE
U oOparHast cBsi3b. B 3TOM cCiaydae
BO3HUKAET CAMOIIOACPKUBAOIIAACH LEIMHASA
peakius, 1 He3HAYMTEJIbHOe COObITHE MOXKET
MOCJYKMTH TOJYKOM, KOTOPbIH, 00/1a1as

TPUITEPHBIM 3 (PeKTOoM, NPUBEAET B JeUCTBUE
SIBJICHUS 3HAYUTEJIbHO 00JIbLIEr0, 10 CPABHEHUU
¢ HUM, MacIuTaoa.

Tak MHOrue KJIMMAaToJIOrd CYMTAET, YTO
100aJIbHOE MOTeNJIeHUuEe MOXKET MPUBOAUTDH K
YYalleHUI0 YPAraHoB MJIM, 10 KpanHen Mepe, K
BO3PACTAHUIO UX HHTCHCUBHOCTH. Takum
00pa3oM, MOKET CO3AaThCSl MOJIOKUTEIbHASA
oOpaTHasi CBf1I3b: BOSHUKHOBEHHE yparaHa oyier
CoCcOo0CTBOBATH (POPMUPOBAHUIO HOBBIX
YyparaHos.



JHEPreTUYEeCKU KpPU3uC (HeXBATKA NMEPBUYHBIX
IHEPropecypcoB) MUPY HE Ipo3ut, TeM Oojiee Poccun. «Ha
3eMJI€ HET HeAOCTaTKa B SHEPTUU. BrICOKOA () PEeKTHBHOE
HCIIOJIb30BAHNE MECHEE 3arPSA3HSAIOIINX U HE MCUYCPIIBIBAOIIIX
CBOEH 0a3bl HICTOYHUKOB HE TOJIBKO BO3MOKHO, HO M BBITOJTHO
IUIA YIOBJIETBOPEHUS HYXK/I YeloBeKay. M Kak mucain akaJieMuK
E.K. ®€nopoB: «B X0/1€ TEXHUYECKOTO MPOrpeCca 4€I0BEUYECTBO
B I1€JIOM HE TOJILKO HMKOT/Ia HE MCIIBITHIBAJIO HEIOCTATKA B
SHEPrETUYECKUX PECYPCaX, HO BCErJa HAXOAUIO HOBBIE, 4YaCTO
NPUHIIMITMAILHO HOBBIE CIIOCOOBI ITOJYYEHHS SHEPTUH, 3200
10 TOT'O, KOIZIa MOIJIM BOBHMKHYTh OIPaHUYCHHUS, CBI3aHHEIC C
HUCTOILIEHUEM U3BECTHBIX PECYPCOB.»... «M BMecTe ¢ TeM
nmpoodJjieMa IHEPruM MOXKET, C HAILIEH TOYKH 3PeHHUsl, CO3/1ATh
CepbE3HbIe TPYIHOCTH, a MOXKET ObITh, M IOCTABUTD
rpaHMIbI JJIsl pa3BUTHA YejoBedyecTBa HA 3emuie. He
HEXBAaTKAa, a N30bITOK YHEPIrHuH, PACX0AyeMO HA IJIAHETe,
MOZKET NMPUBECTH K TAKOW CUTYAIIUI.



