Tema 1. Buabl 3HepropecypcoB U cioco0bl MX HCIOJIb30BaHuA. (2 yaca)

Obwue ceederusl.

[Ton sHepropecypcaMu MOHUMAIOTCS MAaTePUAIbHBIE OOBEKTHI, B KOTOPBIX
COCpPEIOTOYEHA BO3MOXKHAsl JJISI  WCHOJIb30BAHWUSI DHEPrus. OHEpPrus —
KOJIMYECTBEHHAs! OLIEHKA Pa3IMYHbIX (OPM IBUKEHUS MATE€PUHU, KOTOPHIE MOTYT
MpeBpalaThcs IPyr B JIpyra, YCIOBHO MOJpa3AeNsieTcss MO BUIAM: XUMHUYECKas,
MEeXaHUYeCcKas, AIeKTpuyecKas, saepHas u T.1.

N3 OGonbiioro MHOrooOpas3usi pecypcoB, BCTPEYAIOIIUXCSA B MPUPOJIE
BEIICIITFOT OCHOBHBIC, UCIIOIB3YEMbIC B OOJIBITUX KOJTMYECTBAX JJISl MPAKTHYECKIX
HYXK]I.

K osHepropecypcam OTHOCAT DSHEPrul0 peK, BOAOMAAOB, pa3JIMYHbIC
OpraHu4ecKkrue TOIUIMBA, TaKue, Kak yroib, He(Th, ra3, sAepHOE TOIUIMBO —
TSDKEJbIE DJIEMEHTHI ypaHa U TOPUS, & B NIEPCIEKTUBE — JIETKHUE JIEMEHTHI U T.J.
DHepropecypchl pa3iesisitoT Ha BO300HOBIsiIEMble M HEBO300HOBIsieMble. K
NEPBBIM OTHOCATCSI T€, KOTOPbIE MPHUPOJA HENPEPHIBHO BOCCTAHABIMBAET (BOJA,
BETEp U T.A.), & KO BTOPHIM — paHEE HAKOIUICHHBIE B MPUPOJEC, HO B HOBBIX
TeOJIOTUYECKHUX YCIOBHUSIX MPAKTUYECKU HE oOpa3ytoluecs (HarpumMep, KaMeHHbBIN
yrojib, He(pTh, ra3 u ap.).

[Toka yenoBEYECTBO WIMPOKO HCIMOIB3YET TOJBKO IHEPTHI0 XMUMHUYECKHUX
rOpPIOYMX, IPUTOM OPTraHUYECKOTO MPOUCXOKACHUS, 3aM1aChl KOTOPBIX COCTABIISIOT
BCETO J0JIM MPOIEHTA BCEX pecypcoB aHepruu Ha 3emuie (Tadm. 1.1).

Tabmuma 1.1 — OpuHEHTUPOBOUHBIE MHUPOBBIE 3amachl OCHOBHBIX

OpPraHUYCCKUX I'OPHOYNX.

Bupel roprouero Passenanurnie H3BiexaeMble
Mapna Ty.T. % MapaTy.T. Y%
Bcero 12800 100 3800 100
B ToMm uucne
yIoJib 11200 87,4 2900 76
HEPTH 740 5.8 370 9,7
I'a3 npupoHbIit 630 4,9 500 13,3

poYue 230 ~1,9 30 ~1,0




B Hacrosimiee Bpemsi «3KOHOMHUYECKas LEIECOO0Pa3HOCTh H3BICUCHUS
OTPEICIISIETCS CTOMMOCTBIO M BO3POCIIMMHU MOTPEOHOCTSIMU B dHEpropecypcax. B
pe3yibTaTe He(DTSHBIC BBIIIKH YXOASAT BCE NAJBIIE B MOpPE, XOTS Ce0ECTOMMOCTD
He(dTH Bo3pocia BTpoe. HanekHbIMU KpUTEpHUEM 1EIECO00pa3HOCTH U3BIICUEHUS
MOJKET OBITh JINIITh OTHOIIIEHNE YHEPTOEMKOCTH M3BJICKAEMOT0 NCTOYHHUKA YHEPTUN
(U2) x KonuyecTBY 3aTpaueHHON »SHEpPruu (BKIIOYAsl OBEILECTBICHHYIO B
pacxolyeMbIX MaTepualiax, aMOpPTU3UPYIOIIEH dYacTh o00OpydoBaHHS U T.1.),
KOTOPOE JIOJXKHO OBITh OOJIbIIIE €IUHUIIBI.

OueHuTh MPUPOJIHBIE PECYPChl NETSUIETOCsS SIIEPHOTO TOIUIMBA OYEHb
CIIOXHO. YHWCIO0 TEePBUYHBIX SACPHBIX TOIUTMB OTPAHMYCHO JIBYMS: YPaHOM U
TOpUEM. 3aJie’)Kd ATUX DIEMEHTOB B 3E€MHON KOpe U COAEpKaHUE B BOAAX
MupoBoro okeana ype3Bbl4aifHO pacCpPeIOTOUYECHBI U MAJIOKOHLIEHTPUPOBAHBI.

Heego3z06H067156MbIEe MpaduyuoHHble UCOYHUKU SHEPSUL.

Opranuueckue TOIIMBa (roproyee).

OcHoOBHBIC CBeJicHUS. TOINIMBOM MOKET OBITH Ha3BaHO JIFOOOE BEIIECTBO,
CIIOCOOHO€ TpU TOpeHUHM (OKHUCIEHWHU) BBIACIATH 3HAYUTEIHHOE KOJIUYECTBO
TerioTel.  [IpakTudeckas 1eI€cOO0pPa3HOCTh TOIJIMBA  ONPENENSETCS  €ro
KOJIMYECTBEHHBIMHM  3amacaMu, yA0OCTBaMH JOOBIYM, CKOPOCTh TOPEHUS,
TEMJIOTBOPHOM  CITOCOOHOCTBIO, BO3MOXHOCTBIO JITUTEIHHOTO XPAHEHHS U
0€3BPEIHOCTHIO TPOJAYKTOB CTOpaHMS ISl JIFOJEH, PaCTUTEIBLHOIO U JKHUBOTHOTO
Mupa u obopyaoBaHusi. CyliecTBYIOT €CTECTBEHHBIE (IPUPOJIHBIC) BUAbI TOIUIUB U
HCKYCCTBEHHBIE.

[Ipouiecc 0CBOOOXKAECHHS XUMHUYECKOHM SHEPrUM NPEJICTaBIsAET COOOi
peakiuoo OKHciIeHUsl Troprouero. [[o3ToMy XHMMHUYECKHE TOIUIMBA COCTOST U3
TOPIOYEro U OKUCITUTEIS.

loprourie  TomauMBa  OBIBAIOT  OPraHUYECKOTO U HEOPTraHHUYECKOTO
npoucxoxnaenus. OHU  MOTYT TBEpPABIMH, KHAKA ¥  Tra3000pa3HBIMHU.

OxucnurenasaMu CJIy’XaT BCHICCTBA, BKIIIOYANOIIHEC 3JICMCHTBI C HC3allIOJIHCHHBIMU



BHEIIHUMH aTOMHBIMU 00O0JIOUYKaMH, HAIPUMEPKUCIOPO, Y KOTOPOrO HE XBaTaeT
JIBYX 3JIEKTPOHOB, (PTOP U XJIOP — MO OJTHOMY.

B Hacrosiee Bpemsi B SHEPreTUKE B OCHOBHOM HCIIOJIb3YIOTCS TOIUIMBA
OPraHUYeCKOT0  NPOUCXOXKIAEHUs. Bce  BuABl  OpPraHMYECKOro  TOIUIMBA
NPEACTaBIAIOT CcOOOM  YIJIEBOJOPOAHBIE COCAMHEHUS, B KOTOPBIE BXOJISAT
HEOOJIbIINE KOJIMYECTBA IPYTUX BEIIECTB.

K TBepmomMy TONIMBY OTHOCAT: KaMEHHBIM M OypwIid yroib, Top(d, IpoBa,
CJAHIIbl, OTXOJbI JECOMUIbHBIX 3aBOJIOB U JE€PEBOOOJIETOUHBIX IIEXOB, a TaKXKe
pPacTUTENIbHBIE OTXO/bI CENbCKOX035IICTBEHHOTO TPOU3BO/ICTBA.

K kuakomy TOIUIMBY OTHOCST HE(PTh, a TaKKe pa3jIMYHbIC MPOAYKTHI €€
nepepaboTKu: OCH3WH, KEPOCHUH, pa3HOOOpa3HbIe Macja W OCTATOYHBIM MPOIYKT
HedTenepepabOTKu — Ma3yT. VIcKycCTBEHHOE KUAKOE TOIUIMBO U FOPIOYHE CMOJIbI,
a TaKKe Maclia MoyyyaroT Mpu nepepadoTKe TBEPIbIX TOIUIHB.

Jlo 70% wu 60ree KUAKUX TOIUIMB HUCIOJIB3YETCSl Ha TPAHCIOPTE — aBHALIUA,
aBTOMOOMJIM, TPaKTOpa, CyAa, KEJIE3HOAOPOXKHBIA TPaHCHIOPT .9TEMIOBO3BI),
okono 30% cxkuraercs B BUAE Ma3yTa Ha TEIUIOBBIX JJIEKTPOCTaHIUAX. ChIpyro
He(Th B KAUECTBE TOIUIMBA B KOTEJIbHBIX HE IPUMEHSIOT.

K razoo0pa3HoMy TOIUIMBY OTHOCST MPUPOHBIN ra3, 100bIBAEMBIN U3 HEIP
3eMJIM, TOIMYTHBIA HEPTIHOW ra3, ra3000pa3Hble OTXOJbl METaJUIypPTrUYeCKOro
NpOU3BOJICTBA (KOKCOBBIH M JOMEHHBINM ra3bl), KPEKUHIOBBIA Ta3, a TaKke
TeHEPATOPHBINA ra3, MoJy4aeMblii HCKYCCTBEHHBIM MYTEM M3 TBEPJOTO TOIUIMBA B
0COOBIX Ta30reHepaTOPHBIX yCTAaHOBKaX. ['a3000pa3Hbie TOIIMBA CXKUTAIOTCS Ha
TOC s modayyeHus 3JIEKTPUUECKONW U TEIIOBOM SHEPTUU U B OYEHb HEOOJBIIIOM
KOJIMYECTBE MCMOJb3YETCS HAa TPAHCIIOPTE.

["a3000pa3Hoe TOIUIMBO MO CPAaBHEHHUIO C JPYTUMHU BHJIaMU TOIUIMB MMEET
pSAI CYIIECTBEHHBIX MPEUMYILNECTB: CrOpaeT MpU HEOOJBIIOM H30BITKE BO3/1yXa,
o0pa3ysl NMpOAYKTHI IMOJHOIO TOpeHHs 0e3 AbIMa M KONOTH, HE JaeT TBEPIbIX
OCTaTKOB, YIOOHO i1 TPaHCHOPTUPOBKH IO Tra3ompoBojJaM Ha OoJbllne
pPacCTOSIHUSL U TIO3BOJISIET MPOCTEUIIMMH CPEICTBAMHU OCYILECTBIIATH CKUTAHHUE B

YCTaHOBKAaxX CaMbIX Pa3HbIX KOHCTPYKUMWA M MoIIHOCTEH. ["a3000pa3Hoe TOIIMBO



JIEIUTCSI HAa €CTECTBEHHOE M MCKYCCTBEHHOE. EcTecTBEHHOE, B CBOIO OYepe.b
JEUTCS Ha IPUPOJTHOE U HEPTEIPOMBICIOBOE.

SAnepHast sHEPTUS U MEXAHU3M TEILJIOBBIICICHHUS.

SnepHast »Heprust OCBOOOXKZAaeTcs B BHUAE TEIJIOBOW B Ipolecce
TOPMOKEHUSI TPOIYKTOB SIIEPHOIO JEJICHUS WJIM CHUHTE3a AaTOMHBIX SIED,
JBIDKYIUXCSA C OOJIBIIMMU CKOPOCTSMH, W TIOTJIONICHUS WX KUHETHYECKOU
HHEPrUU BEIECTBOM TEIIIOHOCUTESL.

N3BecTHO, 4YTO MOJHAs JHEPrusi CBSI3UM — DHEPrus, HeoOXoaumas JUis
JIeJICHUs sijpa Ha OTAEJIbHBIE MPOTOHBI MU HEUTPOHBI, WM, YTO TO € CaMoe,
DHEPIUs, BBIICIAIOMIASACA IPU CHHTE3€ Sapa W3 OTIEIbHBIX IPOTOHOM U
HEeWTpoHOB. Ecnu m3BecTHa Macca m siapa, COCTOSINETO U3 Z MPOTOHOB U A-Z
HEHUTPOHOB, TO €ro MOJIHAs YPHEPTHUs CBSI3U OyIEeT paBHa:

E. = [m,Z + m, (A-Z) -m] ¢,

rje mp,— Macca IpoTOHa; M, — Macca HEUTPOHA; A- MacCOBOE YMJIO, PABHOE
YWJIy IPOTOHOB U HEUTPOHOB B SIAPE; C — CKOPOCTh CBETA.

VY nenbHas 3HEPrus CBA3M siipa — SHEPIHsl, MPUXOIAIIASACA HA OJUH HYKJIOH
(obmiee Ha3BaHWE YACTHUIBI U3 MPOTOHA W HEUTPOHA), AJisi OONBIIMHCTBA saep (C
A= 50 -90) nmpu MepHO TTOCTOSTHHA U cocTaBisIeT 8,5 M»aB.

B oOnactu TspKenbIX siiep OHA YMEHbIIAeTCs, JOCcTuras 3HaueHus: 7,6 MaB
st ypana. Takum oOpazoM, Hanbosee CTaOMIBbHBIMH OKa3bIBAIOTCS DJIEMEHTHI C
MacCOBBIMHU YHUCIaMHU MpuOan3uTenbHO oT 20 g0 200, mo3ToMy 3HEpreTU4YecKu
BBITOJIHO TPOU3BOJUTH JICJICHUE TSKEIBIX SJ€p U CHUHTE3 Jierkux. YToObl
OCBOOOXK/ICHHE SIICPHOM HHEPrUM HAyajaoCh, HAJI0 TMOJABECTH HEKOTOPYIO
HaYyaJIbHYIO SHEPIHIO — SHEPTHIO aKTuBaluu E,.

Bozobnosnsemvle mpaouyuonnvie ucmoyHUKU IHEPSUL.

DHeprus ABMKEHHS BO3yXa B arMocdepe.

Berep — oauH U3 mEpBBIX MCTOYHUKOB YHEPTrUM, OCBOCHHBIX YEIOBEKOM.
3anacel BeTpa B 100 pa3 mpeBbIIAIOT 3amachl THIPOIHEPTUHM PEK, OAHAKO B
HACTOSIIIIEE BpEMsSl JIBUTATENId, HCIOJNb3YIOUIME SHEPIHI0 BETpa, HMEIOT

YCTaHOBJIEHHYI0 MOIIHOCTH Bcero 1300 MBt u narot okono 107 MBTteu snepruu,



yto coctaBisier npumepHo 0,002 wmupoBoil mnorpeOHocTH. Tem He MeHee,
DHEPreTUYECKUM KpU3UC B psAOE CTpaH 3amaja 3acTaBWJI BO3BPATUTBCA K
UCIIOJIb30BAHUIO W 3TOr0 MCTOYHUKA dHepruu. CoCTaBlIeHbl HAlUMOHAIbHbBIE
IporpaMMBbl MCCIEI0BaHUN U pa3pabOTOK MO CO3JaHHUIO U yCOBEPILIEHCTBOBAHUIO
BETPSAHBIX ABUTATEJIEH AIEKTPOCTAHLIUMN.

Ha 3emie cymecTBylOT MOCTOSIHHBIE BO3AYIIHBIE TEYEHHUS K 3KBAaTOpPY CO
CTOPOHBI CEBEPHOTO M IOKHOTO IMOJyIIAapHil, KOTOphIE 0O0pa3yloT CHCTEMY
11accaToB.

[loMuMO TMOCTOSIHHBIX JABM)KEHUH BO3AYIUHBIX CJIOEB  CYIIECTBYIOT
NEPUOIMYECKUE JBUKEHUS BO3JyXa C MOPS Ha CyIly U OOpaTHO B TEUEHHE CYTOK
(Opusel) u roga (Mycconsl).. [IpoucxoxaeHue OpU30B U MYCCOHOB OOYCIJIOBJIEHO
pa3IMUHBIMU TEMIIEpaTypaMud HarpeBa BOJbl B MOPSAX U MOBEPXHOCTH CYIIH
BCJIEJICTBUE UX PA3JIMYHON TETNIOEMKOCTH.

IIpy  COBpEMEHHBIX  a’3pOJIMHAMHUYECKH  COBEPIUEHHBIX BHUHTaX H
npeobpasyomux ycrpoiicreax 2,6e10° M> hpoHTa BeTpa MOTYT AaTh MOIIHOCTD
150 MBT nipu 0001 CKOpOCTH BETpa, MPEeBbIIAONIEH 6-8 KM/4.

HeycroitunBocTs BeTpa NMPUBOAUT K HEOOXOAMMOCTH MPUMEHEHUS! CPEJCTB
AKKyMYJSIHUU DHEPIUU. OJTO YIOPOXKAET YCTAHOBKY, U B LEJIOM CTOMMOCTH
[OJIy4aéMOM SHEpPruHM BbIIIE, YE€M Ha THIPOIJIEKTPOCTAHIMUSAX M HAa MHOTHX
TEIUIOBBIX 3JIEKTPOCTAHIUAX.

I'mpposnepreTnueckue pecypesl.

I'unposnepreTuueckue pecypcsl Ha 3emie oleHHuBaroTcs BeanuuHoil 33000
TBTeu/rojl, HO MO TEXHUYECKUM MU IKOHOMHUYECKHMM COOOpa)K€HUSIM M3 BCeEX
3amacoB JOCTynmHbl oT 4 10 25%. OOmmii ruaponoTeHuuan pek Poccuu
ucuucnsiercs B 4000 muiH. MBTeu (450 Thic MBT cpenHeronoBoro yCTaHOBIEHHON
MOIIIHOCTH), YTO cocTaBisieT mpuobausutensuo 10-12% ot muposoro.

B oTnnune OoT HEBO30OHOBISIEMONM XMMHYECKOM SHEpPrvHU, 3allaceHHOU B
OpraHM4EeCKOM TOIUIMBE, KUHETUYECKAas DSHEPIus ABWXKYIIEHCS B pPEKax BOJbI
BO300HOBIIsIEMa — Ha THAPOIHEPIUU sBIIsAeTCA BakHbIM npeumyiiectsoM ['DC. K

HX IIPECUMYIICCTBAM OTHOCATCS TAKKE:



1) nHeGompIas CTOMMOCTh IKCIUTyaTallid M OTCI0JIa HU3Kas ce0eCTOMMOCTh
SHEpruH, BeIpadbaTeiBaemoit Ha ['DC;

2) Ooubllasi HAJAEKHOCTh PalOOThI, OOBSICHSIEMAass OTCYTCTBUEM BBICOKHX
TEMIEpaTyp W JAaBJIE€HUH B TUAPOTYpOMHAX M OTHOCUTEIBHO HEBBICOKUMU
CKOPOCTSIMH BpPAILIEHUS dTUX TYPOUH U TUAPOTEeHEPATOPOB;

3) BBICOKAass MAaHEBPEHHOCTb, OmpenenseMas HeOONbIINM BpEMEHEM,
TpeOyromuMest i BKIIOYEHUSI B paboTy, Habopa HArpy3kH, a TaKKe OCTaHOBA
['3C (9T0 BpeMst COCTaBIsI€T BCETO HECKOJIBKO MUHYT).

CrpoutenberBo 'DC BO MHOTHX CllydasiX pellaeT TakKe 3a7aul CHaAOKEeHHUsI
BOJI0I TOPOJIOB, POMBIIIUIEHHOCTH U CEIBCKOr0 XO35MCTBA.

Pabora ['DC B ortnuune or TOC kapauHaIbHO HE YXYJUIAET CAHUTAPHOIO
COCTOSIHMSI BO3AYIIIHOM Cpe/ibl M KauecTBO BOJbI B BogoeMax. Hemocrarkamu ['9C
SBIIAIOTCS. UMX 0oJiee BBICOKAs CTOMMOCTb MU OOJIBIION CpPOK CTPOUTEIHCTBA B
cpaHeHMM ¢ TOC, a Takke 3HAYUTEIbHBIE TEPPUTOPUHU, 3aHMMAEMBbIE
xpanwiimamy.  OgHAaKO  3TH  HEJOCTaTKM  OOBIYHO  KOMIIEHCHUPYIOTCS
npeumyniectsamu 1'9C.

Bonpocwt ona camoxonmpons.

1. Uto Takoe 3HEpropecypcbi?

2. [lepeuncnure OCHOBHBIE BO30OHOBISIEMBIE U HEBO300HOBIISIEMbBIE

DHEPreTUYECKUE PECYPCHI.

3. HazoBure aneMeHTapHBINA COCTAaB TBEPAOTO TOILIMBA U BUJIBI TOILINBA.
4. Yro sBIsETCS OCHOBHOM XapaKTEPUCTUKOM JIF0OOr0 BH/1a TOTUIMBA?
5. Ha3oBuTte OCHOBHOM NPHUHLMII IIOJYyYEHHs] TEIUIOBOM DJHEPIMM Ha

ATOMHBIX CTaHIIUAX.



