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Friends of the Earth Norway

YyebHoe nocobue SBNSETCA 4acTblo y4ebHO-METOAMYECKOro KOMMAeKca MexayHapogHoro npoekTta SPARE,
KoTopbii ocyuiectBnsetca ¢ 1996 roga B cTpaHax LleHTpanbHoi A3uu, KaBkasa u EBponbl npu nopaepkke
HopBexckoro obuwectBa oxpaHbl npuponbl. SPARE-wwKoONMbI 0CyLecTBNSAOT 06pa3oBaHMe WKOAbHMKOB B 0bnactu
3HeprosdPEeKTUBHOCTM Yepe3 MeXAMCUMNAMHAPHOEe o0yyeHue M npakTuyeckyl aesitenbHocTb. Yepes SPARE
WKOMBbHUKM yyaTCs 3IDHEKTUBHO M IKOHOMHO UCMOMb30BaTh IHEPTUIO U PeCYpChl B LUKOE U fOoMa.

HearenbHoctb SPARE Ha HauuoHanbHOM YpOBHE KOOpAMHMPYETCS OOWeCTBEHHbIMM OpraHu3aumMamMu B
COTPYLHMYECTBE CO LUKONAMM, TOCYLAPCTBEHHbIMUM 06pa30oBaTeNibHbIMU  MHCTUTYTaMW, OpraHamu BRacTw,
NPMPOLOOXPaHHbIMKU opraHm3aumusmu. KoopanHatopom npoekTta SPARE B Kbiproizctane sngetca 3 «BNOM».

MNpoekt SPARE HanpaBneH Ha BHeApeHWME HOBbIX MOAXOLOB K 0Opa30BaHWMI0 ANS YCTOMYMBOIO pasBUTUS,
BHeApeHMe B CTaHLapTbl HOBOIO MOKOJEHMS BOMPOCOB 3KOOrMYecKoi 6e30NacHOCTH, aaanTaunm K MU3MEHEHUHIO
KAumaTa, aHeprocbepexeHmto, UCMONb3yeT pa3zHoOoOpa3Hble GOpMbl AEeATeNbHOCTM MO BOBJIEYEHMIO OETEW M
B3POC/IbIX B MPAKTUYECKYIO 3KONOrMYECKYH LesTeNbHOCTb.

Mocobue npeaHa3HaYeHOo 415 MCMONIb30BaHUS HA YPOKAX eCTECTBEHHOHAYYHBIX AUCLMINIIUH B LUKOJE, Ha LUKObHBIX
(akynbTaTMBaXx, Ha 3aHATUAX IKONOTMYECKUX KpYxKoB ang aeten 13-17 net. OcHOBOM CTpaTerMn npuMeHeHus
3TOro nocobusa sBnseTCs agantaumus nocobus M MeTofoNorMu ANS KaxA0W CTPaHbl, @ TaKKe UCMNOb30BaHWe 3TOro
MaTepuana onsg nepenoAroTOBKM LWKOMAbHbIX yYMUTeNen 1 npenoaasaTenen nefarornyeckmx MHCTUTYTOB.

MpucoeaunHsaiTech K ceTM 06pasoBaHuA A/ YCTOMUMBOM SIHEPreTUKu!

[ob6po noxanoBaTtb Ha Hal canT: www.spareworld.org.

PacnpoctpaHeHue npusetcTeyetca. Ccbiika Ha MaTepuansl 06a3aTesnbHa.



OBPALLEHUE K YATATENAM

HacToswee yyebHoe nocobue aBngeTcs 4acTblo y4ebHO-METOAMYECKOr0 KOMMIEKCa MeXAyHapoa-
Horo npoekTta SPARE/LWUMMPY (School Project for Application of Resources and Energy/LLUkonbHbil
NPOEKT N0 UCMONb30BaHMIO PECYpPCOB M IHEPTUK), K KOTOPOMY NPUCOeANHUNOCH 16 CTpaH LleHTpanbHOM
A3uun, BoctouHo n HOxHom Esponbl, KaBkasa. C 2003 roga Kbiprbi3cTaH BKAKUYMACA B paboTy NpoekTa.

Ha ceroaHAWHWM aeHb MHOXECTBO CEPbe3HbIX 3KONOrMYeCKMX Npob1eM MUPOBOro YPOBHS CBS3AHO
C Npon3BOACTBOM U noTtpebneHneM sHepruun. Moesa SPARE/LUMMNPS - nepeitn ot obcyxaeHms rno-
6anbHbIX NpO6MEM K NPAKTUYECKMM AENCTBUSM, MOYYUTb OTBET HA BOMPOC: KAaK MOXHO YA0BNETBOPUTH
Haly NOTpebHOCTb B 3HEPreTUUYECKMX yCayrax: anas OTOMNEHUs, OCBELLEHMS, TpAaHCNopTa U T. 4. — 6e3
Yype3MepHbIX U OMACHbIX NOC/IEACTBUI AN NPUPOAbI, AN UBMEHEHUS KIMMaTa.

SPARE/WINPS - 3710 9pkui npumep o06pa3oBaHUs AN YCTOMUYMBOrO pa3BuTHA. [1poekT He TONbKO
[3eT 3HaHWUSA, HO NO3BONSET NPUMEHATb UX HA NPAKTMUKE: MOMOraeT NOBbICUTb 3PHEKTUBHOCTb UCMOSIb-
30BaHMA SHEPIUM B WIKONE U AOMA, pellaTh COLMaNbHble, 3KOHOMUYECKME U SKONOrMYyeckmne npobnemsl.
PesynbraThl MccnenoBaHMi M NPaKTUYECKMX HAaXOAOK LWKONbHMKOB B 061acTU 3HeproaddeKTMBHOCTH
MOryT ObITb NONIE3HbI POAUTENAM, APY3bSIM U COCEASM.

Mpoekt SPARE/LUTNPS noMoraeT ¢popMMpoBaTh COLMANbHY NO3ULMIO LWKONbHUKOB, AET UM OLLY-
WweHne 06LWHOCTU AeNCTBUI C pebaTaMmn U3 MHOTUX CTPaH, MPUIaLaeT LWKOMbHMKOB K MPOBEAEHMIO Ca-
MOCTOATENbHbIX UCCNEA0BAHUN, CTUMYAUPYET MHTEPEC K MPUMEHEHMUIO HAaYUYHbIX LOCTUXEHUN. X BKNa4,
BOCTpebOBaH KakK B HACTOSIWEM, TaK 1 ByayLiem, KOraa OHM CTaHyT NPOCBELEHHbIMU U OTBETCTBEHHbBIMMU
B3pPOC/bIMU NIOAbMMU.

MpoekTt SPARE/LUMWMPS 6bin co3paH HopBexXckmMM 06wecTBoM oxpaHbl npupoabl B 1996 roay. C Tex
nop NporpamMma OCyLLEeCTBASETCS U Pa3BUBAETCS WKOMAMMU U IKONOTMYECKMMM 0OLECTBEHHBIMU Opra-
HM3aLMaIMM BO MHOTMX CcTpaHax EBponel, B Helt yyacTBytoT 6onee 300 ThiCSY WKONBHUKOB.

MNepBoe yuyebHoe nocobue Bbi1o NnpefHasHavyeHo ang CkaHAMHaBUK, 3anafHown u LleHTpanbHoM EB-
ponsbl. Certyac nocobus SPARE/LUMMPI cyliecTByOT Ha MHOTMX 13blKaxX B BUAE MeYaTHbIX BEPCUM, Ha
CD v B NHTepHeTe. HoBble afanTMpoBaHHble Bepcun onybanmkoBaHbl B Poccun, Ykpaunne, MNonblue, Mon-
nose, PymbiHnn, AsepbarigxaHe, ApmeHuu, [pysumm, KazaxcraHe, TapxukmncrtaHe, TypkMeHuUCcTaHe, Y3be-
KucTaHe u Kbiprbi3cTaHe.

Bo MHormx cTtpaHax passutue npoekta SPARE/LUMUPI ocywectengsetrca npu nopgepxke MuHu-
CTepcTB 06pa3oBaHUS M HALMOHANbHbBIX MefarorMyecknx MHCTUTYTOB. MUHUCTEPCTBO 06pa3oBaHUs U
Hayku Kblprbl3cTaHa NoAgnMcano cornalleHne o coTpygHuyecTse no peanusaumu LLkonbHOro npoekra
MO MCMNOJIb30BAHUK PECYPCOB M 3HEPTUM B 06Pa30BaTENbHbIX YUPEXAEHUAX pecnybamKku.

B pamkax peanusaumm npoekta paspaboTaH kommniekc obpa3oBaTenbHbIX MaTepuanioB C y4eToM
ONbITa APYrMX CTPaH-Y4aCTHUL, MPOEKTA, B KOTOPbIV BOLWIO M Nocobue ong yuntens.

HacTtoswas Bepcmsa yuyebHoro nocobma SPARE/LUTMMPI npenHa3HavyeHa 419 MCNOMb30BAHUS B LUKO-
nax Kblproi3ctaHa.

Mebi 61a200apumM 8Cex WKONbHUKO8, yqyumenel, akmusucmos 0bu,ecmeeHHbIX opeaHusayull u cneyuanu-
CmMo8 pasnu4dHbIX UHCMUMymos, Komopsie nomozanu e passumuu SPARE/LLTINP3.

Mol makxe geipamaem npuzHamenbHocms MuHucmepcmay okpymarouieli cpedsl Hopgeauu, komopoe
oKasvieaem (UHAHCO8YH NOAOEPIKY Npo2pamme.

UH2Bunb0 Noperm3en

Norges
2180 MeHNDYHAPOOHTZT denapmamenma. w Naturvernforbund
Hopbencewozs oduecmba oxparit wpupodst

Friends of the Earth Norway



BBEAEHUE

B XX Beke yenoBeyecTBo CTONKHYNOCh C NPO6IEMOI 3KONOrMYECKOr0 KpU3MCa, CBA3aHHbIM C paspy-
WeHUeM cpeapbl 06UTaHMS. IHepPreTMKa M NPOMBbILLIEHHOCTb AANIU YENOBEKY HEBMAAHHOE paHEee Mory-
LLLeCTBO, 0AHAKO NOCTAaBM/IM NOA Yrpo3y CaMo ero CyLiecTBoBaHMe. HeKOTopble 13 UCTOYHUKOB SHEpruu,
KaK, Hanpumep, CONHeYHas 1 BETPOBas SHEPTruM, He CO34at0T BbIOPOCOB v Ge3BpeAHbI 415 OKPYXKatoLLe
cpenbl. OnHaKo B HacTosILLEe BPEMS NMOYTH BCE Chepbl AeSTENbHOCTH YEN0BEKA, BKIOYAs COBPEMEHHYHO
3KOHOMMKY, OCHOBaHbl Ha MCMO/Ib30BAHUU MCKOMAEMbIX SHEPreTUYECKMX PECYPCOB, 3anachl KOTOPbIX
3aKaHYMBAIOTCS U He BO30OHOBNAIOTCS.

CoBpeMeHHble cnocobbl MPpOM3BOACTBA SHEPIMM HAHOCAT HENOMPABUMBIN yLiepb npupoae 1 Yeno-
Beky. Okurag HedTb, yroib M ras, 1loau BbibOpacbiBatoT B aTMOChepy 3arpsA3HeHNs, ABYOKUCh Yriepo-
na (CO,) n apyrve napHMKOBbIE rasbl. 3arpA3HEHME aTMOCPEpPbI MPU MCMO/b30BaHNM HEBO306-
HOBNSIEMbIX MCTOYHUKOB SHEPIrMM BELET K U3MEHEHMIO KNIMMATA U, Kak CIeACTBUE, K TAHUIO
NONSIPHbIX NbAOB U MOBbLILEHNIO YPOBHS MMpPOBOro okeaHa. B pesynbrate TeXHOreHHOM .
[LeaTeNbHOCTM Mbl HE MPOCTO CXKMUFAeM Yrofb, HedTb M a3 Kak MCKONaemMoe TOMMBO, M
HO U Bblpybaem becueHHble ieca. Ha MecTe BbipybOK MOSBASOTCS MOCaAKM, MAXOT- :
Hble 3eMJIM, MapKK 1, BCE Yalle, NIaHTaLMu U ApYrUe UCKYCCTBEHHbIE arpOCUCTEMB,
npenHasHayYeHHble AN YOOBNETBOPEHUS PacTylMX NOTPebHOCTeN B 3HEpruu.
Mo cnoeaM npo@. 3. [x. LLlykypoBa, Takne arpocucTeMbI He SIBASIOTCS eAMHMLA-
MW BOCMPOU3BOACTBA XM3HU: KECTb MecTa Ha 3emiie, rae XM3Hb 3apoXKaaeTcs,
pa3BMBaeTCa M BO30OHOBASETCH, MU €CTb MECTA — FAe TPATUTCS, PpacxoayeTcs,
obepHseTcs, npeBpawasch B nogobume cMeptu. XnsHb TBOPUTCS M NpMpacTa-
eT AMKOM NPUPOLOH, HA MPOTKEHMM MUANMAPLOB NET BbIKOBABLUEN MUAIN-
OHbl BUA0B pPacTeHWUM, XXMBOTHbIX, DAKTEPUI 1 COTBOPUBLLENA NPUFOLHYIO OJist
HaLLel Xn13HW cpeny 0buTaHusa»?.

CokpalleHMe eCcTeCTBEHHbIX 3KOCMCTEM BEOET K CHUXEHUI YCTOMYMBOCTM
OKpY>KaloLWEN Cpeabl U YXYALEHWUIO ee XXM3HEHHO BaXKHbIX KayecTB. Hu oamH
BU, XXMBbIX OPraHW3MOB, B TOM YMC/IE U YENOBEK, HE MOXET CYLLEeCTBOBATb UC-
KNuMTeNbHO cpean cebe Nnofo6HbIX. KM3Hb BO3MOXHA TObKO B COOOLLECTBAX
W B ONpeneneHHOM COBOKYMHOCTU YC/IIOBUIA, XapaKTEPU3YIOLLMX MECTO MX 0OM-
TaHus. Kakabii BUA BbIMOMHAET CBOM OCODOEHHbIE DYHKLUMM M B MOMHOM Mepe He
MOXeT bbITb 3amelLeH apyruM. OT cocTossHMS BMopa3HO06pa3ns NPSIMO UAN KOCBEHHO
3aBUCAT BCe 63 NCKNI0YEHUS COLMANBbHO-3KOHOMUYECKME CEKTOPbI CTPaHbl. YKpenieHue
NPUpPOLHbIX OCHOB 3KOJIOrMYECKOM 6e30MacHOCTM — 3TO BAXXHENMLIMI 31EMEHT obecrneveHums
BbXKMBAHMUS M YCTOMYMBOCTM Kak Kbiprbl3CTaHa, Tak M NAAHETbI B LeIOM. Tonbko XXM3Hb co3aaer
ycioBus ans XKusHu! Bcs COBOKYMHOCTb BUAOB AenaeT MOBEPXHOCTb 3eMIW NMPUrOLHONM A8 NOAAEp-
YKaHUS XXM3HWU. BuochepHbie 3KOCUCTEMHbIE MEXaHW3Mbl MO3BOSIOT M1IAHETE YAEPXKMBATb BanaHC Mex-
[y NeperpeBoM U NepeoxnaxneHnem atMocdepbl NAaHETbl, pEFYIMPYIOT FAa30BbIM COCTaB aTMoCdepbl
W NOALEPXKMBAOT CTabUbHbIE MAPaMETPbl OKPYXKAIOLLLEN Cpebl, NPUroAHOM ANS HALLEero CyLLecTBOBa-
Hus. EcTecTBEHHbIE 3KOCMCTEMbI 06pa3yoT BnaronpusaTHY cpeny 0OUTaHUS AJ1 XXMBbIX OPraHM3MOB U
obecneynBatoT yCI0BMS ANS YCTOMYMBOrO pa3BuTHS. [oka ecTeCTBEHHbIE 3KOCMCTEMbI COXPAHAKOT CBOM
WUCXOLHbIMA COCTAaB M CTPYKTYpY, 3TM COOOLLECTBA MOFYT r’MOKO pearnpoBaTb Ha KonebaHusa KAMMarta,
CMSArYaThb €ro peskune KonebaHus U CHUXKATb NOCIEACTBMS HeraTUBHbIX aBneHnn. CoxpaHMBLUMECS ecTe-
CTBEHHbIE 3KOCMCTEMbI Kbiprbi3CTaHa SBASAOTCS MOLLHBIMM O4YaraMu CTabunmn3aummn He TONbKO FOPHbIX,
HO M NpUAeraKLLmMx paBHUHHbIX TeppuTopuin. OgHaKo B cMy pocTa obLiecTBa NoTpebieHns, SKOHOMMU-
Ka KOTOPOro MOCTOSIHHO HYXAAETCS B HOBbIX MCTOYHMKAX 3HEPTUM, YEIOBEYECTBO CTABMT MOA, Yrposy
XM3Hb AMKMUX IKOCUMCTEM — U TEM CaMbIM NOAPbLIBAET OCHOBbI CBOEFO CYLLECTBOBAHMUSI.

1 Mo 2. Ox. Wykypos: «4enoBek BHe Mpupoapl».



ConHue - 0OCHOBHOW UCTOYHWUK SHEPTUK A1 BCEX MPOLLECCOB, COBEPLUAKLLMXCA HA 3eMAe, B TOM YUC-
ne n xu3Hu. ConHeYHbIe y4n [OCTUrAOT 3eMan 3a 8 MUHYT 15 cekyHA 1 HarpeBatoT aTtMocdepy U
NMOBEPXHOCTb 3eMAu. [1ouTh BCS 3HEpPrus, KOTOpy Mbl noTpebnseM, ncxogut ot ConHua: Takne HeBO3-
0OHOBNSIEMbIE UCTOYHWMKM IHEPTUM KaK HedTb, yrosb 1 ra3 obpasoBanuch bnarogaps sHeprum ConHua.
bnarogaps CONHEYHONM 3HEpPrMM AyHOT BETPbI, OCYLLECTBSETCS KPYroBOPOT BOAbI B MPUpPOAe, Harpesa-
0TC MOPS U OKeaHbl, Pa3BMBAIOTCS PACTEHUS U XXMBOTHbIE, NEPEXOAMT HA HOBbIM YPOBEHb Pa3BUTUA
unBmnusaums. bes ConHua xm3Hb Ha 3emne npekpatutcs. 3a 15 MuHyT ConHLLE NOCbUTIAET HAM CTOMBKO
3HEepruu, CKONbKO XBAaTUIO Bbl YeNIOBEYECTBY Ha LieNbIv rof,. Ecnin Mbl HayuMMcs pasyMHO MCNONb30BaThb
3TY 3HEPrUI0, TO CMOXKEM PELLUUTb SHepreTnyeckme npobnemel B byayuiem.

CaMbli1 NpOCTOM CNOCOD YMEHbLINTD 3arpsisHEHME OKPYXKAtOLWEN Cpeabl U pa3pyLUeHMe eCTECTBEHHbIX
3KOCUCTEM — Bepeyb 3HEPrUto, UK, APYrMMU CJI0BAaMM, PaCX0A0BaTh 3Hepruto bonee pasymHo. OgHUM
CNOBOM 3TO Ha3bIBAETCS TaK — «3HeprocbepexxeHne». JKOHOMUTb SHEPTUI0 [IONI)KHO BCE YEN0BEYECTBO

W KaXXAblA YeIOBEK B OTAENbHOCTW. Mcnonb3ys MeHbLUe MCKOMAeMOro TOMAMBa AJiS MONyYeHUs
3Heprum, Mbl yMeHbLLIAEM KOMYECTBO BbIOPOCOB NAapHMKOBbLIX ra3oB B atMocdepy.

HecmoTpa Ha pa3Ho06pa3nMe MHEHWIM O MEPCNEKTUMBAX Pa3BUTUS IHEPTETUKM, OOSb-

LUMHCTBO CMELMANIMCTOB NOAYEPKMBAIOT [NIaBHOE: SHEPreTnKa AOo/MKHA obecneynTb

ee be3omacHoe Mcrnonb3oBaHue. Knouvesylo ponb B obecnevyeHun YCTOMUMBOTO

3HEPreTMYECKOro Pa3BUTUSI UTPAET IHEProcOepexxeHne, MOTOMY YTO COBPEMEH-
Hasi MMPOBAs 3KOHOMMKA OCHOBAHA Ha MHTEHCMBHOM MCMOJIb30BAHMM 3HEpre-
TUYECKMX PECYPCOB.

KbIprbi3cTaH, Kak 1 Apyrue CTpaHbl, Y>Ke BXOAUT B MOAOCY S3HEPreTUYeckoro
Kpu3uca, HeCMOTPS Ha TO, YTO B pecnybinKke ecTb HECKONbKO MOLLHbIX 3/1eK-
TPOCTaHLMIM, BO3BEAEHHbIX elle B coBeTckoe BpeMs. OgHako HepelleHHble
npobniemMbl ynNpaBneHUs He MO3BOMWAN B KOPOTKOE BpeMS NMPOM3BECTU He-
06X04MMYI0 MOAEPHU3ALMIO 3/IEKTPOCTaHUMI. Ha nepexonHbii nepuog, U
panee ogHMM 13 3PDEKTUBHBIX MyTeW NpPeofoNeHnUs KpU3nca U CMarvyeHus

€ro NnocneacTBUin MOXET CTaTb CTpaTerns aHeprocbepexxeHns n 3bPeKTMBHOro

3HepronoTpebneHus B ctpaHe. Kpome Toro, pa3Butue pbiHKa BO30OHOBASEMbIX

WUCTOYHMKOB SHEPIUM TAKKE MOXET LaTb CBOM MO3UTMBHbIE pe3ynbTaThl. Tak, Ha-

3 : npumep, Kbiproi3ctaH 06nagaeTt 3HaYUTeNbHbIM MOTEHLMANOM COMHEYHOro CUS-

A HMS1, 0COBEHHO 3TO KAaCAEeTCs FOPHbIX PErMOHOB, Fae NOKa3aTeNb CONHEYHOM paaua-

: 4 uun gocturaet 3 000 yacoB B rog. JHeprust ConHUa MOXET LUMPOKO MCMNOJSIb30BaThCA

B MECTHbIX COOOLLECTBAX M CTaTb a/bTEPHATMBOM pyOKe NecoB U KyCTapHWMKOB. B cTpa-

Hax LleHTpanbHoi A3um ans oborpesa 1 M? noMelleHns 3aTpaymBaeTcst B 5-6 pas 6onblie
3Hepruu, Yem B cTpaHax EBponbi?.

bonee pa3yMHO noaxoauTb K MPOM3BOACTBY M MCMOJIb30BAHMIO SHEPTUM — BOT 334343, KOTOPYH HaZo
peLaTtb An5 3KONOrMYHOr0 pa3BUTUS Kak Ha YPOBHE roCyAapCTBa, TaK U KaXKA0ro OTAENbHOro YenoBeka.
Bce Bo3pacTatolLee 6€CNOKOMCTBO O COXPAaHEHMM OKPYXatOLLEN Cpeabl NPUBENO YeNoBeYeCTBO K 0CO3-
HaHMIO HEOBXOAMMOCTM NO0OANBHOrO COrNaleHns 0 Nepexoae K YyCTOMYMBOMY Pa3BUTUIO LMBUIU3A-
LMu. YCTOMYMBOE pa3BuTME — TaKoe, MPM KOTOPOM YAOBETBOPEHME HALIMX NOTPEOHOCTEN He BbIXOAUT
33 paMKM CNOCOBHOCTM NPUPOLHbIX 06LEKTOB K BOCCTAHOBNEHMIO U HE OFPAHMYMBAET BO3MOXHOCTEN
ByayLWwmnx NOKONEHMI NO COXPAHEHMIO BbICOKOTO KAYeCTBa XXM3HW. « IKocucmeMsl — 0CHO8a Ycmolivugoz0
pazsumus Kbipabi3cmaHa» — 370 NOCIAHME CTaNOo LeHTPanbHbIM COAEPXKAaHNEM CTPAHOBOIO AOKNAAA Ha
cammute «PUO+20»3. (Pno+20 - TpeTbs BcemupHas KoHndepeHums OOH no YcToiMunBoMy pasBuTuio,
noHb 2012 r.).

2 «Sun Energy for Kyrgyzstan: Diffusion of Solar Energy Using in Kyrgyzstan», Collected articles of the most positive practices
of public participation in Central Asia for Sustainable Development, Bishkek 2007.

® [epcnekTuBbl «3eneHol» 3koHoMukK B KP, 2012: http://www.caresd.net/site.html?en=0&id=25396



KbIprbl3cTaH NpuHAA akTUBHOE y4yactne B «Pno+20», B CTpaHe Obli MOArOTOBAEH paf BaXKHEMWWUX [0-
KymeHTOB: «[Mo3uumsa KeipreiactaHa k «Pro+20», CtpaHOBOM OOKMAL MO NMEPCrneKTMBaM «3e1eHOM» 3KOHO-
MUKH, «COrnacoBaHHOE BUAEHME 0OLLECTBEHHbBIX 3KONOTMUYECKMX OpraHmn3aumi K «Pno+20», npeseHTauum
MO3UTMBHbIX NPAKTUK YCTOMYMBOTO Pa3BUTUS, pEaNIM30BaHHbIE B HALUEN CTPaHe, NPeaNOXEHUS O COTPYAHMU-
yectBe. Bce 310 cTano UToroM COBMeCTHOM paboTbl FOCYAAPCTBEHHbIX OPraHOB, 3KCNEPTHOro coobLwecTBa,
WHCTUTYTOB FpakAaHcKoro obuwiectsa. O3ByyeHHble mason generaumn KP nosuums, npeaioxeHus U uHu-
LMATMBbI COOTBETCTBYHOT OCHOBHbIM MAESM YCTOMUYMBOIO Pa3BUTUS MUPOBOro coobuiectBa u KbiprbisctaHa.

B Hactoqwee Bpemsa npasutenbctBo Kbiprbisckor Pecnybnuku Bo ucnonHeHne HaumoHanbHOM CTpa-
Terun ycronumsoro passutua o 2017 r., ytBepxxaeHHon YkasoM [pesunpeHta KP, paspabotano Hauuo-
HanbHYyl nporpammy u naH nepexoaa Kbiprbisckor Pecnybanku K ycTorMuymMBOMy pas3BuTuio. LleHTpans-
HbIM g4poM [porpamMMbl SBASIETCS BbICTPAaMBAHWE SKOHOMMYECKUX M IKONOTMYECKUX CUCTEM YMpaBieHUs
BOKpYr 4yenoBeka. B koHeyHoM wutore [lporpaMMa HanpaBfneHa Ha MOBbIWEHME KayecTBa >XU3HU Ntoaen
B YCJIOBUSIX BNAronpuaTHOM OKpyXKatowen cpeabl. B cBoeM obpalleHun k obuwectBeHHOCTM [lpe3naeHT
Kbipreizckon Pecnybnuku Anmasbek AtambaeB ckasan: «3eneHas S3KOHOMMKA — 3TO aKTyaslbHblW NyTb A1
pa3euTusa KbiprbisctaHa». Takum obpa3oM, Kblprbi3cTaH cBs3an cBoM o6pa3 byayuiero ¢ Mopenbko cba-
JNIAHCMPOBAHHOIO YCTOMYMBOro pa3BuTUS. KOHLEMLMS YCTOMYMBOrO pa3BUTUS CTPOUTCS HA NepecevyeHnmn m
paBHOM NpeaoCcTaBAeHNN NMOANTUYECKOr0 BHUMAHUS K cdepaM CouMyMa, IKOOTUU U IKOHOMUKU. K Takum
MOAUTMKAM OTHOCATCA Mepbl B cepe COLMANbHONO U SKOHOMMYECKOTO pasBUTKUS, COLMANBHON CnpaBea-
JIMBOCTU, YNPaBJEHME OKpY>KatoLlen cpenor, obecnevyeHns skonornyeckon 6e3onacHOCTU U yCTOMYMBOTO
pecypcononb30BaHUS.

OcHoBHas naes lNporpamMmbl YCTOMYMBOIO Pa3BUTUS COCTOMT B TOM, YTO Ha BCEX YPOBHAX COBPEMEHHOTIO
06L1ecTBa: MEXrocyaapcTBEHHOM, FOCYAAPCTBEHHOM, MECTHOM, UHAMBWUAYAIbHOM — AO/MKHbI ObITb MPUHATDI
CPOYHbIE Mepbl MO MPefoTBPALLEHUIO BCEMUPHOM 3KONOMMYECKOM KaTacTpodbl. Kaxabli M3 Hac AOMKeH
0CO3HaTb CBOH OTBETCTBEHHOCTb 3a Oyayuiee naaHeTbl. KnioyeByo posb B NpefoTBpaLleHnn 3Konormye-
CKOWM KaTacTpodbl Urpaet sHeprocbepexeHue. lNpobneMa pasyMHOro MCNoAb30BaHUS 3HEPrUM SBNSETCS
0HOM 13 Hanbonee ocTpbix NpobaemM yenoseyecTsa.

B lNporpamMme mocTaBfiieHa 3agayva OTKasa OT rPA3HbIX TEXHONOTMMIM M ONpeLeneHa opueHTaums Ha obe-
CNeYyeHne 3KONMOrmyeckor 6e30macHOCTM HaceneHus U COXPaHeHUs ecTeCTBEHHbIX 3KocucTeM. B pamkax
[lporpamMMbl onpeaeneH psg MHAUKATOPOB, 3HAYMMbIX 419 PAa3BUTUS IKOHOMMKM U COXPAHEHUS OKPYXKato-
e cpeabl: YyBEIMYEHME 00U BO30OHOBASEMbIX MCTOYHMKOB 3HEPrMM B 3HeprobanaHce cTpaHbl 4o 1,5%;
VAENbHbIA BEC KPEOUTOB, BblAAHHbIX HAa «3eNeHble» MPOEeKTbl OT 0buiero obbemMa KpeamTos, o 9,6 mapa.
COMOB; M/IOLaAb NOCAA0K CouuManbHoro necopassenerms ysenmdena ¢ 0 go 800 ra, nnowanb 0cobo oxpa-
HSieMbIX NpuMpoaHbIX Tepputopui (OOMT) - 7% oT TeppUTOpUM CTPaHbI.

Mo pewenunio OOH, k oxpaHe okpyxkatoLler cpeabl HE0OX0AMMO NPUBNEKATb AETEN U MONOAEXD BO BCEM
mMupe. 3agadva npoekta SPARE coctouT B TOM, YTOObI AaTb MOAPACTAOLLEMY MOKOAEHMIO BoMbLUe 3HAHWI 06
3Hepruun n ybeantb MONOAEXb B HEOOXOAMMOCTM CO34aHMS 0bLLecTBa, OCHOBAaHHOrO Ha 6e3onacHoM ans
OKpY>KatoLlen cpeabl, 6epeXkHOM MCNOIb30BaHMM SHEPIrMK. YUalmecs CaMmu NpUAYT K HYXXHbIM BbIBOAAM, K
TOMY, YTO JO/DKHbI 60/1ee paLMOoHanbHO MCMOAb30BaTh SHEPTUIO U HAYYUTb STOMY OKPYXXaIOLLMX.

CeroaHs, B35B B pyKM 3TO NOCOOME, BMECTE C YYEHMKAMM MHOTMX CTPaH MMpa Bbl CKasanu: «[la, Mbl co-
FNACHbl NPUHATL aKTUBHOE y4YacTue B COEpeXEeHMM SHEPTUM B LLKOE, LOMA, BE3LE.

Ha npaktnyeckmx 3agaHuax U npuMepax Bbl HAy4YMTeCb MCKYCCTBY BepexxHOoro, pa3syMHOro sHepronoTpe-
6/1eHMa M HAYHeTe NOHEMHOrY COXPaHSATb SHepruio. He xauTe, 4To Bbl Cpasy BCe NOMMeETE U CMOXKETe BCe
coenatb NpaBuabHO. Mbl XOTUM Hay4uTb BaC MCMONb30BaTh 3Hepruto 6onee pasymHo,Yem cerogHs. M, camoe
rNaBHOE, HAYMHATb Hapo € cebs u NpsMo ceryvac! Ha Monomexb fenaercs oTaenbHas ctaBka. Monogexp -
Hawe 6yaywee!

Hawwen uenbto LOMKHO CTaTb pa3yMHOE MCMONb30BaHWe 3Heprum 6e3 yuepba ansg okpyxatowen cpeabl, 1
TOrAa Mbl CMOXEM NPeoaoneTb U IKONOTMYECKME, U SHEPreTuyYeckue npobneMol.

Db deKTMBHOE UCMONb30BAHUE SHEPTUU U PECYPCOB — K/IIOY K HAWEMY ycnewHomy 6yaylemy!

YC/NNOBHbIE OBO3HAYEHUA
BHyTpuTEKCTOBbIE UToroBble Mstenad Ktoun K 3a8aHmsM
BOMPOCHI U 3a4aHUs BOMPOChI 1 334aHMS
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JHeprua n oKpyxarwowas cpeaa

& 1.YTO TAKOE SHEPTUA?

Uro TaKkoe 3Heprus u oTkyaa oHa 6epetca

XOTWTe y3HaTb OTBET Ha 3TOT Bonpoc? 3anaiite ero ceoum 3Ha- IHEPIMUA - obwas KonuyecTseH-
KOMbIM U 6IM3KMM — Bbl y3HaeTe MHOTO MHTEpecHOro. Hanpumep: Hasi Mepa [ABWXEHMS M B3auMo-
«JHeprusl — 3To CBET U TEMNO», KIHEPTUS — ITO TO, YTO Mbl EAUM, AEeNCTBMS BCEX BUAOB MaTepuu.

«IHeprus — 3T0 KOCMMUYECKME NyUmn», « JHeprus — 370 TO, Yero y JHeprus He BO3HUKAET M3 HHUYEro
MEHS HEeT»... M He ucYe3aeT, OHA MOXEeT TOoJib-

B NOBCEAHEBHbIX Pa3roBOpax U 6ecefax MOKHO yCibiwaTh: «Bpl KO MEPEX0AUTb M3 OAHOW  (opMbl

CerogHs nosiHbl 3Heprun!y, «Baw cnekTakab NOAABUA MEHS CBO- B Apyryto.

en aHepruemn», «XKectokas 6opbba B M1pe 3a HEBO30OHOBNISIEMbIE

MCTOYHMKM SHEPTUM NPOLOKAETCS». YenoBek, HEMHOIO 3HaKOMbIV C PU3MKOIM, MOXKET cKkasaTb: «CyLLecTBy-
0T pa3finyHble GOPMbl IHEPTUN: IHEP2US KUHEMUYECKAS, NOMEHUUAbHAS, MenJsi08as, XUMUYeCKas, 31eKmpu-
yeckas, HO 3aKOH COXPaHEHWUS SHEPIrUM YTBEPXKAAET, YTO SIHEPIUS HUKOTAA HE CO343eTCs U HE YHUUTOXAeTCs,
OHa MOXET TOJIbKO MepPexoauTb U3 OJHOM (GOPMbl B APYryto». TEPMUH «3HEPrUs» TPAKTyeTCs No-pa3HOMY
B MOBCEAHEBHOM XWM3HM U B Hayke. B 3TOM nNocobum Mbl pacCMOTPUM MOHATME «IHEPTUS» C TOUKM

MexaHu4yeckas 3peHMA HayKA. ,
Cnoso «IHEPruda» npomcxoguT OT rpevyecKkoro cioBa «energela», Cocto-

cBemoBas ALLEro u3 ABYX YaCTei: «en», YTo 03HAYAET B, BHYTPU», U «ergon,
yTO O3Ha4aeT «pabota». [osyyaeTcsa, YTo IHEpPrUs — 3TO YTO-
TO BHYTPM, 4TO 3aCTaBNseT Bce paboTaTtb. bes sHeprum Bce
mennaobBas
ObIN0 Bbl CTATUYHBIM, TO €CTb HEMOABUNKHbIM.
MoHATME «3HEpPrua» OMpenenseTca Kak Mepa pas-
JTIMYHbIX d)OpM AOBUXEHUA MaTePUU U KaK Mepa Mne-
xumuyeckas

pexofa ABMXEHMS MaTepUM U3 oAHOM GOpMbl B
apyryto. COOTBETCTBEHHO, BUAbI U TUMbl SHEPTUU

aHePZMﬂ pasnuyaloT no GopMaM [ABWXKEHWS MaTepum.

3/\eKW\PquCKaﬂ/ MOXHO BblAENUTb aienywouwme snabl aHEpruu:

AANEKMPOMaAZHUMHAA * MexaHMyeckas (KMHeTU4Yeckas M MoTeH-

LUnanbHas);
* CBETOBAS;
ﬂaepHaﬂ * TENNOBAY;

* XMMUYECKas;
ZPaeuw\a"WOHHaﬂ * 3/IEKTPUYECKAS/INEKTPOMArHUTHaS;
saepHas (pacnag, CMHTe3 aTOMOB);
rpaBMTaLMOHHAS;
* 3HEprusa BakyyMma.

aHepaus Bakyyma

PucyHok 1.1. Budel 3Hepeuu

MexaHuuyeckas sHeprus

Yawe Bcero B NOBCEAHEBHOM XM3HM HaM BCTPEYAETCH MEXaHUYECKas 3Heprus. 3To 3Heprusa Henocpen-
CTBEHHOIO B3aMMOLENCTBUA U OBMXKEHUSN DU3MYECKUX Ten u ux vacten. B pamkax mexanuku (pasgena
bOU3MKM) MEXAHUYECKYIO SHEPTUIO MOAPA3LENAIOT HA NOTEHLMANBHYIO (419 NOKOSALWMXCS TeN) U KUHeTHYe-
CKYH (BN9 OBUXYLLMXCS).

CyMMapHO noTeHUManbHas U KMHETUYECKas IHEPrUs CUCTEMbI TeN COCTAaBASIOT NMONHYIO MeXaHUYeCcKyo
3HEepruo An9 3ToN CUCTEMDI Ten.

MexaHunyeckas 3Heprus LWMpPOKO U3BECTHA YeN0BeKY C APEBHENLWNX BPEMEH U MPUMEHSETCS B Pa3HbIX
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YCTPOMCTBAX, TaKMX KaK CTpena, Konbe, HOX, TONOP, MOBO3Ka, MAATHUK, BETPSIHAS MeNbHMLA, BOASHOE KO-
neco, Napyc, rOHYaPHbIV KPYr, 4acbl M Apyrue camble pa3HoobpasHbie MEXaHWU3Mbl.

MpuBeneM npuMepbl Hanbonee pacnpOCTPAHEHHBIX U UCMOSb3YEMbIX MCTOYHMKOB MeEXaHWM4ecKon
3HEepruu: BeTep, TeYeHUe pekK, NPUANBbI U OTIMBbI MOPEN M OKEAHOB, CeNIbCKOX035IMCTBEHHbIE XXMBOTHbIE
M CaM YyenoBek.

3a4acTyto MexaHu4yeckas paboTa MCNonb3yeTcss Kak MPOMEXYTOUHbIM 3Tan Npu BbipaboTke 3/1eKTpo-

3Heprun. Npeobpa3oBaHMe MexXaHWYeCKOM 3SHepruu B

NeKTPUYECKYI0 OCYLLECTBASETCS reHepaTopamu
ToKa. B reHepatope npoucxoouT npespalle-
HWe BpaLLATeNbHOrO ABUXEHWUS Bana B dneK-
TpuyecTBo. [1ng BpalleHUss Bana NpUMEHSIOT
cnepyluinme NCTOYHUKM MEXaHMYECKOMN 3Hep-
rMKU: TeYEeHUE pek, OKeaHUYeckne nu Mopckue
npuanBbl U 0TAMBbI, BeTep. Of4HaKo OCHOBHOE
KO/IMYECTBO reHepaTopoB TOKa MO-MpexHeMy
paboTaeT Ha TENMOBbIX CTAHUMAX. 30ECb XMUMMU-
yeckas 3Heprus UCKomaemoro Tonauea npeoo6-
pasyeTcs B TEMJIOBYH 3HEPruio napa, Kotopas
3aTeM npeBpalaeTcs B 3/EKTPUYECKYK 3Hep-

TMI0 TOKA — YHMBEPCANbHbIWA CTaHAAPT, YAO0OHbIN

0119 UCNONIb30BaHUS M Nepefayn Ha bonblune
PucyHok 1.2. [pumep ucnonsb308aHus MexaHuyeckoli sHepauu paccToaHus.

KuHeTtnueckas sHeprus

lMocMoTpuTE Ha PUCYHOK 1.3 — KaTAWMICS Lap MOXET CABMHYTb OpYCOK, U OH nepeMecTuT-
cs. B aTomM cnyyae roBopsT, uTo Wap 06nafaeT sHepruein M BbIMOMHSET MEXaHUYECKYHO
paboTy. 3aMeTMM, YTO MEXaHWYeCKyr 3SHEpru ABUMXKYLLMXCS Ten Ha3bliBaKT
KMHETUYeCcKon 3Hepruen (rped. kinema - pBwxkeHue). KuHeTuuyeckas
3Heprus 3aBUCUT OT MacCCbl Tena WM CKOPOCTM €ero ABWMXKEHMS.
Hanpumep, uem 6onblie macca wapa,TemM 60/blie S3HePruu OH
nepepnact 6pycky npu yaape,TeM fanblue 6pycok nepe-
MecTuTcs. fonbIMU pykaMu TPYAHO THYTb MeTas, HO
KOra ABe MalluHbl CTANIKMBAKOTCA, UX MEeTaNAn4eckue
YacTu CMUHaKTCA. B CTONKHOBEHUM BbICBODOXAAETCS
3Heprus ABUXKEHMS, TN KUHETUYECKAs SHeprus, n ee
[OCTATOYHO, YTOObI pa3bUTb MaLLUHY. Pucyrok 1.3. [pumep ucnons308aHuUs KUHemuyeckol 3Hepauu

MoTeHunanbHan JHeprusa

JHeprui, KOTOpOKM Tefla MAW YacTM OOHOro Tena 06/1afakT NOTOMY, UTO
B3aMMOLENCTBYIOT C APYrMMM Tenamu (MM 4acTaMu Tena), HasblBakoT
NOTEHUMANbHOM 3Hepruen (nat. potential — cuna, BO3MOXHOCTB). «3a-
naceHHas» TenaMu NOoTeHLMaNbHas SHEPrus rotoBa BbIMJIECHYTbCS
Hapy>y, NPeBpaTUTbCS B SHEPruio ABWXeHUs. CkaTtas npyxuHa B
MexaHM4yeckux Yyacax obnagaet sHepruen, 4OCTaTOYHOM Ang pa-
60Tbl YaCcOB B TeYEHUe CyTOK unm bonee. PackpyTus 1 3atem oT-
NyCTMB AETCKUIA BOMYOK, MOXKHO COOBLUMTL €My IHEPTUIO, A0-
CTaTOYHYH A/19 BPALLEHUS B TEYEHUE HEKOTOPOrO BPEMEHM.
M, HaKoHeL, KaMeHb, HAXOOALMIACA Ha Kpato 06pbIBa,
TaK e, Kak 1 BOAa, NoAHATas N10TUHOM, 0bnagaet no-
TEHUMANbHOM 3Hepruen. A MpoucxoamT 3TO NOTo-
MY, UTO OHUM B3aMMOAENCTBYIOT C APYrUMU TelaMu
(unun vactamu Tena).

E

PucyHok 1.4. KameHs, Haxodswulics Ha Kkpawo 06pbiaa,
o6nadaem nomeHyuanbHol 3Hepaueli.

L CM. cant: www.syl.ru.
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CeeTtoBas (nyumucras) sHeprus. ConHue

ConHue 4BNSeTCS OCHOBHbIM WCTOYHU-
KOM 3Heprun Ha 3emne. XXusHb Ha 3emne
3aBMCUT OT NOTOKA 3Heprun, obpasyroLemn- !
CS B pesy/ibTaTe TEPMOSAEPHbIX peakLluHu, ‘»
noywmx B Hegpax ConHua. Konuuyectso (|
3Heprun, nocbinaemon CoNHUEM Ha 3eMIto,
paBHO 13-10% kan/rog. 310 AEWCTBUTENb-
HO TpyaHo cebe npencraBuTb. 3a 15 MUHYT
ConHue nocbinaet HaMm CTOMbKO 3HEepruu,
CKONbKO XBaTM/O Obl BCEMY YENOBEYECTBY Ha LieNbIi oA,

M3 orpoMHOro konmyectsa aHepruu, BoiaenseMorn ConHueM, TobKo HebobLIag 4acTb NonafaeT Ha 3eM-
mo. Okono 1/3 conHe4yHOM 3HepruM HemMeaneHHO OTpaxaeTcs 06paTHO B KOCMMYECKOEe MPOCTPaHCTBO B
BMAe cBeTa (aHaNorM4yHoO NIYHHOMY CBETY).

Mbl MOXXEM MCMOMb30BaTb COJIHEYHYIO SHEPTUIO B NPSIMOM U TPaHC(OPMUPOBAHHOM BUE:

PucyHok 1.5. M3nyyeHue ceemosoli 3Hepauu ConHuyem

* HENOCPEACTBEHHOE MCMNOb30BaHME CBETa;
* IBUXKEHWE BETPA, BOAbl, BO3HMKAIOLLEE OT HAarpeBaHUs 3eMU CONTHEYHbIMU JTy4aMu;
* COMIHEYHAs SHEpPrus, HAKOMJEeHHas B pacTEHUSIX.

Ucnonb3oBaHue npsamoro ceetal

C NOMOLLbID COBPEMEHHBIX TEXHONOMMI COMHEYHbINA CBET MOXET ObiTb aKKyMy/NMPOBaH M NpeBpalleH B
TEN0 UM INEKTPOIHEPTHUIO.

Monapas B LOM Yepes3 OKHA, NpsiMble COTHEYHbIE y4YM LAKOT HE TONbKO CBET, HO M Tenno. Koraa cBeT Ka-
CaeTCs NOBEPXHOCTH, OH NMepenaet Tenno. [onagas BHYTPb 34aHMUS, COTHEYHbIE Iy4M HArpeBatoT noMmetlue-
HUE BHYTPW, AaXe Koraa TemMnepatypa Ha yauue nagaet Huke 0°C. CBOMCTBO CONMHEYHbIX Slyyei HarpeBaTb
noMelLeHne UCNoNb3yeTcs B TeNAULAX ANS yBEIUYEeHWUs BereTalMOHHOro nepuoaa pacTeHui, a Takxke B
AM3aiHe JOMOB — YTOObl CHU3WUTb HYX[bl HA OTOMNNEHME.

Takum e 0Opa3oM MOXKHO Nierko HarpeBaTb BOAY Ha conHue. CoONMHeYHbIM KONNeKTop, 0OpaLleHHbIn K
CONMHLY, MOXeT ObITb BbINOAHEH M3 YepHOro MeTanna. Boaa HarpesaeTcs Nog NpsMbIMU CONHEYHBIMM yya-
MM [0 TeMnepaTypbl, HEOOX0AMMOM A9 AOMALLHErO MCMONb30BaHMA. Ecnm TpebyeTtcs 6osiee BbICOKAs TEM-
nepaTtypa, To MOXXHO CPOKYCMPOBATb CONHEYHbIE Ty4M. ITO AeNAeTCs C NOMOLLbI0 YBENNYMTENbHOTO CTeKNa
WK OTPAXKAOLMX 3epKan.

CKOHLEHTPMPOBAHHASA CONHEYHAs 3HEeprus MCNonb3yeTcs Kak B HEeBONMbLUMX MPOCTbIX COMHEYHbIX Mey-
Kax, Tak U B 0OOnbWOM MacwTabe, 4Tobbl 3anyCTUTb B AENCTBME MApPOBYK TypOuHY Ang BblpaboTku
3NEKTPO3HEPrUm.

OdBuxeHune BeTpa, BOAbl, BO3HMKaKOLWee OT HarpeBaHus 3eMnu CONHeYHbIMU nyyamu

ConHeyHble ny4ym NonagaoT Ha 3eMAto M B0 OTpakatTcs 06paTHO, MO0 OTAAKT Teno. Bbl MoXeTe 310
NpoBEpPUTb, MOMECTMB [iBA METaNNIMYeCKMX NpeaMeTa Ha COMHLE — OAUH TEMHBbIN, APYrOiM C OTpakatoLLewn
NOBEPXHOCTbI0. BCkope Bbl MOYYBCTBYETE pa3HUL B TeMnepaType 3TUX ABYX NPeLMETOB.

Jlyun npoxoaaT ckBO3b BO34yX, He HarpeBas ero. Ho koraa noBepxHOCTb HarpeBaeTcs, Tenno byaeT Tak-
Xe nepenaBaTbCs M BO3AyXy. HarpeTbivi BO34yX Nerye, U OH NoAHMMAETCs BBepX. A BbICOKas TeMnepaTypa
3aCTaBMT BOAY MCNApATbCA M NOAHMMATLCS BMECTe C HarpeTbiM BO34yXOM. YacTb MOMMOLWEHHON TENI0BOM
3Heprum MaeT Ha MCnapeHme BoAbl B OKeaHax, YTo NpuBoAMT K 06pa3oBaHuMio 061aKOB M, COOTBETCTBEHHO,
LOXASA U CHera.

[lBu>KeHne BOAbI, BETPA U BOSIH MOXeET ObITb MCMOMb30BAHO AN 3aMyCKa MenbHUL, Uan TypbuH ans npo-
M3BOACTBA 3N1EKTPOIHEPTUM.

ConHeuHasn JHeprug, HakonJieHHasa B pacTeHUusaxX

MeHee 1% CONHEYHOM 3HEpruu, AocTurarowen 3emnu, npeobpasyercs KNeTkaMu pacTeHun U Opyrux
boTOCHMHTE3MPYIOLWMX OPraHN3MOB 1 0becneynBaeT NPOLLECChI XU3HEAEATENbHOCTU BCEX XMBbIX CYLLECTB.
PacteHns nepeBoasT 3HEPrMto U3 0AHOM GOPMbI B APYryto, NpeBpaLLas CONHEYHYH SHEPTUI0 B XUMUYECKY!O.

L CMm. canT: www.syl.ru.
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ITOT NPOLLECC M3BECTEH KakK (pomocuHmes.
DHeprus CoNHeYHOro ceeta 0bpasyeTca B

pesynbTaTe TepPMOSAEPHbIX peaKLyii, npo- SHeprua

ncxoaawmx B Heapax ConHua. PacTenms conHeuHoro

MOMNOLWAIOT 3Ty SHEPr1I0 U MCMONb3YIOT ee, ceerd

4TO6bl NPEBPaTUTbL BOAY M ABYOKUCH yrne- [ Bona

pofa B yrNeBo/bl, TakMe Kak roKo3a, Kpax- ﬁé‘ — N\
Man u apyrue seulectsa. Kucnopog, Bbige- fy“ﬁ =

NFETCS B OKPYXKAIOLLYI Cpefy Kak npoaykT
(GoToCHMHTETUYECKMX peakumi. PacteHus

HYXAHTCA B BONbLIOM KONMYECTBE yrie- 3
poza Ans CBOEro pocta. Yrnepog, anserca COZ I . @
Hambonee pacnpoCTpaHEHHbIM BELLECTBOM o ) i 2)
B OpraHu3Me PacTeHUM U KUBOTHbIX. 7 ,:D:, O
[iByokucb yrnepopga L o)
Mcnonb3ys yrnepom Ans nocTpoeHus cBo- O35
€ro Tena, pacTeHMUs CO3Aak0T 3anac SHepPrum. R orcsa Kncnopon

MNpw oToeneHun yrnepoja OT KMCI0poAa
TakXKe 3anacaetcs 3Heprus. PacteHus Bo-
KPYr HaC CO34anu OrpOMHble 3anachkl yre-
pofa. [naBHbIA, Nerko AOCTYMHbIA 3anac
yrnepofa Haxoautcs B necax. Okono 90%
MWPOBOro 3HepronoTpebneHns OCHOBAHO Ha CKMraHUM Yrnepoaa, CO34aHHOro B npoiecce poTocMHTe3a
pacTeHWM. DTO OCHOBHAs YacTb Yrs, HedTu UK rasa. ITo MCKoMaeMoe TOMInBO, 06pa3oBaBLleecs U3 oTMep-
LWMX PACTEHWI, XMBLUMX MUAIMOHBI N1eT Ha3aa. OHO MCNOoNb3yeTcs ANS 3anyCKa 3NeKTPOCTAHLMIA, B KaYecTBe
MCTOYHMKA TEM/A M B Ka4yeCTBe TOMMBA 419 aBTOMALLUWH. B 4aHHOM cnyyae peyb He naeT 06 MCNonb30BaHMM
3HEPrum NPSAMbIX CONHEYHbIX y4e.

Okono 2 mnpa. 4yenoBek 3aBUCAT OT TPAAMLMOHHOM BMOMACChI (BPOBa U Yrosb) 415 MPUTrOTOBAEHMS NMULLM
n otonneHusi. Bo MHormx cnyyasix TpagMUMOHHOE CKUraHMe 6MoMacchl AAeT HU3KYH 3OPEKTUBHOCTL U
60NblIOE KOMMYECTBO [AbIMA, YTO NMPUBOAMT K MpoOJEMAM CO 340POBLEM M U3IMEHEHUIO K/IMMATA, O YEM
6yLeM roBopuTb HUXKeE.

PucyHok 1.6. ®omocuHmes

Tennosas 3Heprus

TennoBasi sHeprung cBsi3aHa C ABMXXEHMEM aTOMOB, MOJIEKY/ UKW APYTUX YACTULL, U3 KOTOPbIX COCTOUT TENO.
TennoTa, kak 1 paboTa, ABNSETCS He BUAOM 3HEPruu, a ToNbKo cnocobom ee nepepauun. o cytu, Tennosas
3HEeprus — 3To CyMMapHas KMHeTUYeckas SHeprus CTPYKTYPHbIX 3/1IeMEHTOB BelecTBa (0yLb TO aTOMbI, MO-
NeKynbl UAKN 3apskKeHHble YacTuubl). TennoBas aHeprus
CMUCTEMbI MJIOC NOTEHUMANbHAs 3HEPrns MeXaToOMHbIX
B3aMMOLENCTBUIA HA3bIBAETCS BHYTPEHHEN 3Hepruen
CUCTEMBI.

TennoBasi 3HePrus MOXET BblAENATbCA Bnarogaps Xu-
MUYECKMM peakumsam (ropeHue), 94epHbIM peakumsMm |
(oeneHue aopa, sAepHbIM CUHTE3), MEXaHWYECKMM B3a-
UMOAENCTBUAM (TpeHue). Tennota MOXeT nepenaBaThCs
MeXxay TeflaMKu C NOMOLLbIO Ten0oNpPoOBOAHOCTHM, KOHBEK-
UMW UK n3nydeHms’.

Xumnueckas JHeprua

Mon XMMWYEeCKOM 3Heprnem MNOHMMAOT NOTeHuMan &

BELLECTB TPAaHCHOPMMPOBATLCS B XMMUYECKOW PeaK- Pycyrok 1.7, PackanerHoe wene3o o6nadaem menogoii
LMKU MK TpaHChOpPMMPOBATb APYrMe BeLecTBa. 3Hepauell.

K XMMMUYeckon aHeprum oTHOCAT IHEPTUD XUMMUYECKO-
ro NoTeHuMana, yaenbHy TenaoTy CropaHus, rOpeHUe U IHEPTU XMMUYECKOrO B3pbIBa.
XuMuyeckas aHeprua ykasblBaeT Ha CNOCOOHOCTb TeN BCTYNaTb B XMMUYECKME peaKL M.

1 CM. caitT: dic.academic.ru.
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OHa 13BeCcTHa YenoBeYeCcTBY C CaMblX AABHUX BPEMEH U BCer-
[a NpUMeHanacb Kak B ObITy, Tak M HA Npon3BoAcTBe. MOXHO
MPUBECTU MHOXECTBO OKPYXaKLMX HAaC YCTPOMCTB, UCMONb-
3YHOLWMX XMMUYECKYH IHEPruio, HanpuMmep: KaMuH, Neub,
[OMHa, ra3oBas ropenka, nyns, CHaps4, pakeTa, caMoner,
aBTOMOOUb U T. 4.

XuMuyeckas 3Heprus npuMeHseTcs B MPOM3BOLCTBE
MeAMKAMEHTOB, NAACTUKA, CUMHTETUYECKMX MaTepuanos
.M.

Hanbonee npuMeHseMbIMU MCTOYHMKAMU XUMUYECKOM

3Hepruun 9BnatoTCs HedTaHbIe MecTopoXaeHus (HedTb U ee
NMPOM3BOLHbIE), FTA30KOHAEHCATHbIE MECTOPOXAEHUS (Mpu-
POLHbIV ra3), yronbHble HaccelHbl (KaMeHHbIM yrosb), 6onoTa
(Topd), neca (opeBecuHa), a Takxxe Mona (3eneHble pacrteHus),
nyra (conoma), Mops (BOAOPOC/M) M elle, HanpuMep, oTXoAbl
PucyHok 1.8. Pakema nooHumaemcs 8 kocmoc AE€ATENbHOCTU KXMBOTHbIX.
3a cyem eHympeHHell 3Hepauu caoparoue20  XMMUYECKME UCTOUYHWMKM IHEPTUM ABASIOTCS TPaLMULMOHHbI-
monsuea. MW, OOHAKO UX UCMOJIb30BaHME OKa3blBAaeT OOMbLUOE BAMAHME
Ha KAMMaT nnaHeTbl. Mcnonb3oBaHWe 3TUX MPUPOLHbLIX 3ana-
COB, 42 4 BOODOLLEe HapyweHne 3HepreTuyeckoro banaHca nnaHeTbl, NPUBOAAT K HenpenckasyembiM Mo-
CNepcTBUSM.

O6bI4HO XMMMYECKas 3HEPTUS, BbIAEIMBLLANACS B pe3y/ibTaTe pa3pbiBa BbICOKO3HEPreTUYeCcKnx u obpa-
30BaHMUS HU3KOIHEPreTUYeCKNX XMMUYECKUX CBA3EW, BbIAENSETCS B OKPY>XXAIOLLY0 Cpeay B BUAE Ten0BOW
3Heprnn. XMMMUEeCKy IHEPr1i0 MOXHO Ha3BaTb Hanbonee pacnpoCTPaHEHHOM U LUIMPOKO UCMOAb3YEeMOW
C APEBHOCTM M 0 HaWwMx fHeN. JIloboi npouecc, CBA3aHHbIN C rOPEHUEM, UMEET B CBOEI OCHOBE SHEPTUIO
XUMUYECKOro B3aMMOAENCTBMUS OPraHUMYecKoro (pexe — MMHEepPanbHOro) BewecTBa U KMCNopoaa.

CoBpeMeHHOE MpOMbIWNEHHOE BbICOKOTEXHOMOMMYHOE «ropeHue» OCYLLeCTBASeTCS B ABUraTensix
BHYTPEHHEro CropaHusa U razoBbix TYypOMHAX, B NIa3MEHHbIX reHepaTopax M TOMIMBHbIX 3/IEMEHTaX.

M1wa — UCTOYHUK XMMUYECKOM 3HEPTUK. [nLa — 3TO KTONAUBO» A5 NIOLEN U XMBOTHbIX, OHA CHabxaeT
MX XMMUYECKOW IHEepruen, KoTopas NepeHOCUTCS MOTOKOM KPOBM K HYXAAKOLWMMCS B HEN MblLWLAM. Mbiw-
Lbl MOTYT Npeobpa3oBbIBaTb YACTb NOAYYAEMOW IHEPTUM B MEXAHUYECKYH), C MOMOLLbI KOTOPOM MOXHO
NOAHMMATb rPy3bl U AenaTb APYryt0 nonesHyo paboTy.

dneKTpuuecKkas 3Heprua/3N1eKTpoOMarHMTHas 3Heprus

JnekTpuYeckas 3Heprus WMpoKo U3BECTHA YeN0BEKY M3 MOBCEAHEBHOM XXM3HU. DTO IHEPIUS, 3aKITHOYEH-
Hasl B 3/1IeKTPOMAarHMTHOM nosne. B pamkax 3nekTpoanHamuku (pasgena Gusnkn) sNeKTpoMarHuTHas sHep-
rMs BKAIKOYAET B ce05 Takme BUAbI IHEPTUM, KAK 31EKMPUYECKas U Ma2HUMHas.

JneKTpOMarHuTHas 3Heprus M3BeCcTHa W UCMOMb3yeTcs NoabMU usapesie. M3BecTHbl nocepebpeHHble 1
NO30/104EHHbIE APEBHEETMNETCKME U3AENUS, MOKPbITUE KOTOPbIX BbINOMHEHO 3/IEKTPOXMMUYECKMM METO-
[AOM. BnonHe BeposTHO MCNonb3oBaHMe APEBHMMU HAapoAaMu aHanora BonbroBa ctonba - nepBoro rasnb-
BAHMYECKOr0 3N1eMeHTa, B KOTOPOM 3M1eKTPUYECKMiA TOK nonydaetcs bnarofaps XMMUYecKow peakuumu B
ctonbe m3 Konew, Meou, UMHKA M TKaHW, MPOMUTAHHOM KUCNOTOW. Takxke C APEBHOCTU LIMPOKO M3BECTEH
3P EeKT HAKOMAEHMS SNEKTPUUECKOro 3apsaa Npy TPEHUU SHTaps O LWepCTb.

YenoeuyecTBo M34aBHA 3HAKOMO C eCTECTBEHHbIMU UCTOYHUKAMM 3M1EKTPOMArHMTHOM 3HEPrum, Takumu
KaK MOJIHUW, KOCMUYECKME 3/TEKTPOMArHUTHbIE BOJIHbI, MAarHUTHoe nose 3emMnu... OgHako YyenoBek noka
He ymeeT 3G beKTMBHO MCMOMb30BaTb CTECTBEHHbIE UCTOYHMKM 3NEKTPUUYECKOW SHEeprum B CBOUX LLensix.
MckntoueHue, NoXxanyn, COCTaBASET TONIbKO KOMMAC, B YCTPOMCTBE KOTOPOro MCMOMb3YHTCS CBOMCTBA IMHUIA
MarHUTHOro nons 3eMnu.
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Hukona Tecna - reHuWanbHbIM yYeHbIN-MPAKTUK, KO-

“ TOpbIM OCTaBUN SPKUI Cnes B UCTOPUM YenoBeyecTBa.

Ero nMeHeM Ha3BaHa €4MHMLA MArHUTHOM MHAOYKUMM.
Tecna nonyuymn 800 nateHTOB Ha CBOM M306peTeHuMs, a
Bcero ux 6bino okono 1000.

OH u306pen: UHOYKUMOHHbLINA ABMUraTeslb, aCUHXPOHHYI MALLMHY,
reHepaTopbl NepeMeHHOro Toka, TpexdasHble TpaHchopmaTopsl. by-
[ly4n ONMOHEHTOM DAMCCOHA, BCEMUPHO M3BECTHOIO aMepUKaHCKO-
ro usobpetatens v npeanpuvHumarens, Tecna KapauMHanbHO M3Me-
HWUN NPUHLMMBI UCMONIb30BAHMUS 3NEKTPUYECTBA, CYLLeCTBOBABLUME B
TO BpeMs, 060CHOBAB MepCnekTUBHOCTb NEPEMEHHOrO 3NeKTpuye-
ckoro Toka. Cumtaetcs, yto B 1893 roay Tecna noctpoun nepsbii
BO/IHOBOM pajuonepenatynk, onepeams MapkoHu.

B Hauvane 20 Beka y4eHbIN NOAYYNST HECKOJIBKO NMAaTEHTOB, CO34aB
YaCTOTOMETP, 3NIEKTPUYECKUIA CHETYMK M MHOTO ApYrnx usobperte- E— : =%
HuiA. 1915 rop npuHec B Guorpadumto dpusmka Hukona Tecna Homu- HMCO'M/ Tecaa
HauMio Ha HobeneBCkyto NpemMuio. 1856—-1943

M3BeCTHO MHOXeCTBO paboT u m3obpeteHuit Tecnbl, HO, KpOMe
TOro, NPOBOAS CBOM MHOTQYUC/IEHHbIE 3KCMEPUMEHTbI, Y4EHbIN CY-

NN OTKPbITb 3aKOHbI CYLLECTBOBAHUS U nonyyeHus 6ecnnatHoM 3Hepruun. YBbl, MUp TaK U He y3Han ero
CeKpeToB.

Tecna poomncs 10 uions 1856 ropa B He6obLLOM
ceneHuu Henoganeky ot ropoga Hoeu Cag, (AscTpo-
Benrpusg). OH poc nto603HaTeNbHbIM M HENOCeaNN-
BbIM MaJib4yUKOM, OCTAHOBMUTb LIANOCTU U MPOKA3bI
KOTOPOro MOMM TONbKO YAMBUTENbHble, Bonblue
MOXOXMEe Ha CKa3KM pacckasbl 6abyliKkn — «yepHo-
rOpPCKOM BefbMbl», KaK 3BaNiM ee B CEMbe, — O He-
BMOMMOM, PasMTOM MoBcloay «actpane». CNoBHO
OrPOMHbIM 3Meii, OH 06BONAKMBAET 3€MHOMN LWap OT
nontoca fo nontoca. OH — WUCTOYHMK BONLLEBHOM
BNACcTM M nob6Oro KONAOBCTBA, XPAHU/IULLE HEBU-
faHHOW 3Heprun. babywka pacckasbiBana BHYKY
0 Yyaecax, KoTopble TBOPUAN YMeEBLUME YNpPaBAATb
3TOM YyLEeCHOM CMIOM Maru, 0 Yapax, KOTopble OHU
HaBoAMAM Ha noaen. M kto Bbl MOr nogymaTb, UTO
yepe3 MHOro net 3TM 6abyWKMHbI CKa3kM CTaHyT
ANS MONIOLOrO YYEHOro peanbHOCTbIO.

CneumanbHocTblo Tecnbl CTAHOBWUTCS 3NeKTPO-
TEXHMKA, OCHOBHbIM BOMPOCOM — FeHEpUPOBaHME U
6ecnpoBofHas nepeaada Ha paccTOSHWE SHEPruu.
[MpOHMKHOBEHME B «acTpan» He TOJIbKO 03HAYano, Kak MULLET repMaHCKUMM NyeanumcT SH BaH Xen3uHra,
YTO «...TAKME MCTOYHMKM IHEPIUM, KaK KAMEHHDBIN Yrosb, HeTb U CMNA BOAbI CTAHOBUIUCH U3NULLHUMM, KAK
M TPAHCKOHTUHEHTAsbHbIE IMHMKU 3nekTponepenayn. Kopabnu, aBToMo6uam, camonetsl, Gabpukn 1 xunble
[lOMa MOINIM NOMyYaTb SHEPTUI0 HENOCPEACTBEHHO M3 dHepreTuyeckoro nonsay». Hukona Tecna nucan:

«Mbl npebbiBaeM HakaHyHe CBepLUeHWI, KoTopble ByayT MMeTb KONOCCanbHOe 3HaYeHne ang byayuero
nporpecca poaa noackoro. OLHUM U3 HUX 9BNSETCS ynpaBneHWe BbiNnageHneM ocafkoB. Bopa ncnapserca
M NOAHMMAETCS BONPEKM Cuie TKeCTU. Bo3ayLiHble NOTOKM HECYT BOASAHbIE Napbl, KOTOPbIe NPebbIBAOT Ha
BbICOTE B COCTOS\HWMM TOHKOW cycneH3un. Koraa paBHoBecHe HapyluaeTcs, BoAA NAafAET HA 3eMII0 U CTEeKaeT
0obpaTtHO B okeaH. Taknum obpasom, ConHue Bceraa NoaAepXKMBAET 3TOT XKMBOTBOPHbIN NOTOK. JHEPIUs, He-
obxoanmas ans Toro, 4Tobbl BbI3BaTb BbiNafeHMe AOXASA, MO CPABHEHMIO C €ro MOTEHUMANbHOM 3HEpruen,
nono6bHa mcKkpe, Bbi3blBaOLWEN B3pbIB 3apaaa AMHamuTa. Ecnm 6ol 3Ta YacTb NpMpoaHOro npo- ,,

PucyHok 1.9. UznyyeHue 3Hepauu npu  3N1EKMpPUHECKOM
paspsde. Kamyuwika Tecnbl

Llecca CO3HaTeNIbHO perynMpoBanach YenoBeKoM, OH Mor 6bl NMpeobpasnTb BECb 3EMHOM LIap».
(Cmames HalideHa 8 apxuse My3zes Hukonsl Tecnsi. BeposmHas dama HanucaHusi — 1919 2.)
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INEKTPUYECKMIA TOK KakK $IBIEHME MEPEHOCA 3NEKTPOMArHUTHOWM
3HEPIUK WMPOKO NMPUMEHSETCS AN Nepefayu SHEPTMM Ha paccTos-
HMS. OTa Nnepenaya oCyLEeCTBISETCS B paMKaX eAMHOM SHEPTOCUCTEMBI,
MOCKOJbKY, XOTS1 BblpaboTKa 3NEKTPUYECKOWM SHEPTMU OTHOCUTENIbHO
cTabunbHa No o6beMaM, NOCTABNSEMbIM B CETb, MOTPEGHOCTL B He
cepbe3Ho KonebneTcs B 3aBUCMMOCTH OT 06/1aCTU CTpaHbl U BPEMEHM.

Bo MHOIMX cyyasx anekTpuyeckas U MarHUTHasi SHEPTUM TECHO CBSI-
3aHbl ApYT C APYrOM, KaXKA4yH M3 HUX MOXHO paccMaTpuBaTb Kak «060-
POTHYIO CTOPOHY» ApYroi. [lepeMeHHble TOKM CO3AaK0TCA NMEPEMEHHbI-
MM 3IEKTPUYECKMMM MONSMU M 0Opa3yloT BOKPYr cebsi nepemMeHHble
MarHuUTHblE Nons.

Bo BpeMs pagmonepenaym B aHTEHHE CO3AAOTCS MEPEMEHHbIE TOKM,
KOTOpblE MOPOXAAIOT 3/1EKTPUYECKME M MArHWUTHblE Mons, obnapato-
LMe SNEeKTPUUYECKOM U MArHUTHOM SHEPTUEN, UNK, KaK Mbl MPEeAnoYm-
TaeM roBOPUTb, INEKTPOMArHUTHOM 3Heprueit. Ho 3T nons He npocTo
MyNbCUPYIOT OKOMO aHTEHHbI. YacTb MX OTPbIBAETCS U yNeTaeT B BUAE
MOTOKA 3M1EKTPOMArHUTHbIX BOJIH, KOTOpPbIE, ABMrasiCb CO CKOPOCTbIO
CBETA, YHOCAT C CO60I 31EKTPOMArHUTHYIO SHEPTUIO.

TakuM 06pa3oM, Mbl NpeacTaBnseM cebe 3neKTPOMarHUTHbIE BOJHbI
B BUAE ABUXKYLLMXCA NOME, NnepeHocawmx sHepruto. Koraa oHn ooctm-
ratoT NPUHUMAIOLLEN aHTEHHDbI, TO HABOAST B Hell Cnabble NepeMEHHbIe
PucyHok 1.10. ObpazosaHue 371ekmpo- TOKM C SNEKTPUYECKMMM U MArHUTHbIMK NONAMMU, KOTOPbIE B KOHEYHOM
MazHUMHoU 3Hepauu uTOre MpeBpaLLAtOT OOMbLLYIO YaCTb SHEPTMM BONH B CN1abblii Harpes

NMPOBOAOB NPUEMHMKA.

Mpu NOrNowWweHNM CBETa NPOUCXOANUT HAarpeEBAHME, MO3TOMY Mbl FTOBOPUM, UTO CBET TOXKE MNEPEHOCUT IHEP-
rmio. I3BECTHO, YTO M HEBUAMMbII CBET — Kak MHPPAKpaCcHOEe U3/yYeHue, Tak U yNbTpadrONETOBbIE NyyM
npencraBnseT coboi NOTOKM 3NEKTPOMArHUTHbIX BOJH. BMecTe ¢ pagnoBonHamMu Mbl 06beAMHSIEM MX NOA,
06LMM Ha3BaHUEM U3/TyyeHue. M3nydeHne NepeHoCHT SHEPTUIO B GOPME SHEPTMM INEKTPOMArHUTHOM BON-
Hbl. Koraa msnydyeHue nornowaercs, SHeprus usnyyeHus npeobpasyetcs B apyrme Gopmbl, yalle BCErO B
TEennory.

fAAnepHas 3Heprus

AnbbepT JMHIWITENH — BblAAOWMIACA PU3MK, CO3Aa-
TeNb TEOPUM OTHOCUTENBbHOCTU, OAMH U3 COo3aaTenen
KBAHTOBOW TeOpUM U cTaTMyeckon dusmku. Pabotol
JWHLWTEMHA NOAYYMAU LUMPOKYH U3BECTHOCTb. 3a OTKPbITUE 3a-
KOHOB doTo3PdekTa u paboTbl B 061aCTH TeOpeTUYeCKon Gusmn-
K1 DMHWTENH nonyumn B 1921 r. Hobenesckyto npemMuio.
B 1905 r. oH OTKpbIN 3aKOH B3aMMOCBSA3M MaCCbl U 3HEPIruu,
KOTOPbIN NEXUT B OCHOBE BCEN 4EPHOM dHEepPreTUKu.
YueHbit BHeC 60NbLLOW BKNAL B pa3BUTME KBAHTOBOW TeOpUM,
COrNacHO KOTOPOM CBET pacCMaTpMBAETCS KaK MOTOK (OTOHOB.
BeplmHOM HayyHOro TBOpYecTBa JWHLLTEMHA cTana obuas
Teopus OTHOCMTENbHOCTU, 3aBepLUeHHas MM K 1916 roay.
HayuHble Tpyabl DWHLWITEMHA Cbirpanu GOMbLIYH pPOnb B pas-
BMTUU COBPEMEHHOM (U3NKM — KBAHTOBOWM 3NEKTPOAUHAMUKM,
aTOMHOMN U gaepHon GUsnku, GU3NKK 3nemeHTap-

v (9]
DUHMAMEA  HbIX YACTHLL, KOCMONOTUM, aCTPOBUINKN. (SHUUKIO- ,,

1879-1955 neduyeckuli c108aps 10H020 ¢usuka. — M.: «[ledazo-
eukax», 1984).

CornacHo M3BecTHOMY ypaBHeHMI0 DitHwWTelHa (E = mc?), nloboMy BELLECTBY COOTBETCTBYET ONpeseeH-
HOe KONMYecTBO aHepruu. [pobnema B TOM, 4TOObI HAYYMUTLCS YNPABAATL 3TOM SHEPTUEN U AepXKaTb ee Noa,
KOHTponeM. HekoTopble aneMeHTbl B NPUPOAe, Kak U3BECTHO, PaM0aKTUBHbIE, TaK Kak OHW OTAAOT IHEPTUIO
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€ 60NbWNM U3NyYEHUEM (NyuM). YpaH — OAMH M3 TaKMX PaAMOAKTUBHbLIX 3NEMEHTOB. JHEPIUS OT pacnasa
ypaHa MOXeT ObITb MCNOMb30BAHA M A9 CO3AAHUS 9AepHOM BOMObI, U A1 MUPHbIX LLeNeit: B yNpaBnsieMblxX
npoLeccax B 14epHOWM YCTaHOBKE ANS MPOM3BOACTBA AEPHOM SHEPTUN.

JHeprua B 94EepHOM YCTaHOBKE MpUObIBAET M3-3a paCLLENNEHUs TKENbIX aTOMOB, TAKMX KakK ypaH. 3ToT
npoLecc NpUBoAMT K 06pa30BaHMI0 PAaAMOAKTUBHBIX OTXOA0B, KOTOPble ONacHbl ANs ntoaei. M Bceraa cyle-
CTBYET OMACHOCTb, YTO NPOLLECC PACLLENNEHNS PAAMOAKTUBHbIX BELLECTB BbIMAET M3-M0A KOHTPONS.

JHeprua ConHua 9BNSETCS pe3ynbTaTOM AEPHOM aKTMBHOCTU. BMeCTo pacluenneHns aToMoB, ABa IErKuUX
aToMa coenuHstoTcs. [Npu aAepHO peakumMu CUIMSHUS (CUHTE3a) Nerkux saep Boaopoaa B bonee Taxenoe
SAPO reNns BblAENSETCS OFPOMHOE KONMYECTBO 3Hepruun. Ecnm 6bl npouecc cMHTe3a yaanoch MCNob30BaTb
L1151 NPOM3BOACTBA 3HEPTUK, TO OH OKa3zancs O6bl NpUMeEpPHO B 6 pa3 3 deKTUBHEE peaKLMU AeNeHns ypaHa.
MCTOYHUK Cbipbsi MPAKTUYECKM HEOTPAHWYEH — BOLOPOA, MOXHO MOMYy4YaTb M3 OKEAHCKOW BoAbl. B ogHOM
KyBMYeCcKOM MeTpe BOAbl COAEPXKMUTCA CTOMbKO SAEP BOAOPOAA, YTO OHM MOTYT AaTb TAaKOE e KONMYeCcTBO
3Hepruu, Kotopoe nonyyaetcs npu oxkuraium 200 T HedTw. MpK ynpaBnsieMom TepMOSLAEPHOM CUHTE3E HET
OTXOZ0B M pPafiMaLMOHHOM OMaCcHOCTM.

McTouHnkoM 3Heprum ConHua SBNSETCS MMEHHO peakums TEPMOSAEPHOro CMHTE3a, NpoTeKakolas B
Hefapax Halero cBeTuna. [MaBHas TPYAHOCTb B OCYLLECTBNIEHWUM YNPABASEMON TEPMOSLEPHON peakumun —
€034aTb U NoaAepkaTb TeMrepaTypy BO MHOTO MUIZIMOHOB MPaycoB, KOTopas HeobxoaMMa Anis npoTeka-
HMS1 3TOM peakumu. [1o CMX Mop, HECMOTPS HA YCUAMS YYEHbIX Pa3HbIX CTPaH, OCYLLECTBUTb YNpaBASEMYIO
peakuMio TepMOSAEPHOrO CUHTE3A HE YAANOoCh.

UsmepeHue sHeprum

Ecnm 3Heprug cywecTByeT, Hago yMeTb ee n3MepsTb. B ObITy 31eKTpo3Heprusa M3mMepseTcs B KUI0BaTT-
yacax (KBteu). 1 kBTey — 370 NnpuUMeEpHO TO KOMMYECTBO 3HEPruU, KOTOpoe HeobxoaMMo, YTOObl pa3orHaThb
[eCATUTOHHBIM rpy30BMK C MecTa 1o ckopocTu 100 kM/uac. CTonbKo e 3Heprum becnonesHo pacxomyer 3a
CYTKM OCTaBNEHHAs BK/IOYEHHOM B KOMHaTe 40-BaTTHas namnouka.

B du3uke sHeprus nsmepsertcs B mxoynax (). CooTHoweHne Mexay eaquHULAMKU SHEPTUU NPUBELEHO
B Tabnumue Huxe.

Tabnuua 1.1. CooTHOLWIEHME MeXAY eAUHULLAMU SHEepPrum

BatTecekyHma (Btec) =1 pxoynb (Ox)

BatTeuac (Bteu) = 3600 Brec

KunogartTeyac (kBTteu) = 1000 Brey =103 BTeu

MerasaTTey4ac (MBTeu) = 1000 kBtey =10° Brey | =1 000 000 Bteu
luraBatTeyac (MBreu) = 1000 MBTeu =10° Breu | =1 000 000 000 Bteu
TepaBatTeyac (TBTeu) = 1000 BTey =101 Breu | =1 000 000 000 000 Btey

1.1. Otkypa 6eperca saHeprua?”

MonbepuTe K KaxkaoMy pUCYHKY COOTBETCTBYHOLLLEE 0O03HAYEHME: COTHEYHAS SHEPTUS, HEDTb, aTOM-
Has 3HEprus, SNEKTPOMArHUTHas 3HEPrus, SHEPrus BOAbI, yrosb, TPUPOLAHbIN ras.

* MpaKkTnyeckre ypoku No TeMe KAnMata u 3Heprum no Kypcy «JHeprus u okpyxatowas cpeaa» / Pea. O. A. MopoceHosa, O. H. CeHoBa. -
C-6,2014.
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> [Mocne BbIMONHEHUS 3a4aHUS OTBETLTE HA aieayroume Bonpochbl:

¢ /I3 KAKMX MCTOYHMKOB MOXHO nonyynTb :-)Heprmo?

* Kakne mMetoabl Mbl MCFIOﬂb3y€M,'~ITO6bI nonyynTb 3Heprmo?
e [1n5 yero Mol MCMoJsib3yeM 3T UCTOYHUKU :-)Heprvwl?

* Yto NponCxXoaunT, Koraa Mbl UX MCFIOﬂb3y€M?

1.2. HayuyHas nabopatopus - ¢ppyKkroBas 6arapeika

3Hanu v Bbl 0 TOM, YTO HEKOTOpPbIe PPYKTbl M OBOLLM C HALLIErO CTOMAA MOTYT BblpabaTbiBaTh 3/1€eK-
Tpuyecteo? MNMonpobyite 1 ybegutecb camu!

Heobxodumble Mmamepuansi:

* 3 IMMOHA;

* 3 OnecTawmx MeaHbIX MOHETDI;
* 3 OUMHKOBAHHbIX BUHTA;

* 4 NpoBOAa, KeNnaTenbHO C 3aKMMaMM Ha KOHLAX;

* HEOO/bLION HOX;
* HECKOJIbKO KNEALLMXCSA JIMCTOYKOB;
* HU3KOBOJIbTHbI CBETOAMOL,;

* MNACTMKOBAg KOpobka oT 35 MM dhOoTONMIEHKM YEPHOTO LBETA;

* FBO34b UM LLMO;
* MyNIbTUMED.

PucyHok 1.11. OUuHKOBAHHLIL 8UHM,
BKPYYEHHbIU 8 TUMOH

Puc. 1.12. Cxema coeduHeHuUs 8UHMO8 U
MoHem

Xopa, onbiTa

[MoMHM'Te BCE NMMOHbI — HAZABAMBAUTE ManbLAMM U Ka-
TalTe MX JO TEX MOP, MOKA OHM He CTAHYT MSATKMMU. ITO Ae-
NAeTca Ans Toro, YTobbl BHYTPU IMMOHA MOSIBMIICS COK. DTOT
LIar o4eHb BaXKEH — OT Hero 3aBUCUT 3DMEKTUBHOCTb BALLMX
JIMMOHOB. BKpyTHTE B IMMOHbI OLIMHKOBAHHbIM BUHT NpUG/IM-
3UTENIbHO Ha TPETb €ro AJIUHbI.

Mpy noMoLWM HOXA OCTOPOXHO BbIPEXLTE B JIMMOHE He-
6onbluyto nmonocy — Ha 1/3 ero gnvHbl. BctaBbTe B LWenb B au-
MOHE MefHYl0 MOHEeTy Takum 06pa3oM, YTobbl MOMOBMHA ee
0CTanacb CHapyxwu.

lpumeyarue

Y6enutecb, UTo MOHeTa bnectawas. Ecim MoHeTa cTapas u
6neknas, OTNOAMPYITE €€ METAIMYECKOM MOYANKOMN.

JInmMoH paboTaeT Kak 6ataperika: MOHETa — MOJIOXKMUTESb-
HbIM (+) NONOC, @ BUHT — oTpuuaTenbHbii (-). K coxanenuto,
3TO OYeHb CNAbbIM MCTOYHMK SHEPTUKU. HO ero MOXXHO YCUIUTD,
COEMHNB HECKONbKO IMMOHOB.

BcTaBbTe TakMM ke 06pa3oM BMHTbI M MOHETbI B ApYyrue ABa
JIMMOHA. 3aTeM MOAKNHYMTE NPOBOAA U 3aXKMMbI, COEAUHUTE
JIMMOHbI TaKMM 00pa3oM, YTOObl BUHT MEPBOro IMMOHA NOA-
K/H0YaNcs K MOHETe BTOPOro, M T. 4. [Noakntounte npoBoda K
MOHETEe M3 NepBOro IMMOHA M BUHTY M3 NOCNELHErO.

HakoHeL, NOMeTbTe 3HAKOM «+» NEPBYI) MOHETY, U 3HAKOM
«—» — nocnegHui BMHT. Kak 1 HacToswas 6aTaperika, Ball Ju-
MOHHbBIM aKKyMyNSaTOp UMEET NOJIOXMUTENIbHbIN U OTpULIATENb-
HbIA NMONKOCHI.
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Takoe coeanHeHMe Ha3bIBAETCS NOCNEA0BaTENbHbIM —
JIMMOHbI BbIpabaTbIBatOT TAKOE HAMPSKEHME U INEK-
TPUYECKYHO CUNY, KaK napa 6atapeek B (GoHapuke —
roe-to 2,5-3 Bonbra. Ho iMMOHHas 6atapes He co3na-
€T TOK, AOCTaTOUHbIH AJ19 TOro, YTOObl 3aXKeyb 1aMNoUKy
B (OHapuke.

Kak ke Mbl MOoxeM ybeomuTbCsi B TOM, 4TO HaTapes
pabotaeTt? OamMH M3 CNOCOOOB — MOAKMYUTL K Hel
YCTPOWCTBO, KOTOPOMY He TpebyeTcsi HanpskeHue
©osiblle 3 BOMbT M bosbluas cuia Toka. OgHO U3 Takmx
YCTPOMCTB — cBeToaMoa. Hebonblwoe HanpskeHue u
Heb0bLIOM TOK MOTYT 3aXe4b ANOL.

Puc. 1.13. Cxema coeduHeHus 8urmos u Mowem  CNEUMdUKaLMM CBETOANOAA MOTYT ObiTb CIEAYIOLLM-

MKM: 5 MM KpacHbIi cBetoamoga, 1,8 BonbTa, 20 MA. 370
03HayYaeT, YTo AnamMeTp anoma 5 MM, ana pabotbl eMy TpebyeTcs HanpskeHue B 1,8 BonbTa M cuna
Toka B 20 Munnnamnep. B Hawer 6aTapee Hanps>keHne 4OCTaTOYHOE, a BOT CM/1a TOKA — HET. YToOb!
3alUMTUTb ANOL, OT CBETA, Mbl MOMECTUAN ero B 6a40K OT MAEHKM.

OCTOPOXXHO npu nomowu wuna npoaenaite npubansmMTenbHo nocepenmHe 6ayka gBa oTeep-
ctus. 1ns aToro BamM MoxeT noTpeboBaTbCs NOMOLLb B3pOCbIX. [lanee, noMeTsTe OOHO OTBEPCTUE
3HAKOM «+», @ ApYyroe — 3HaKoM «—». 3arHuMTe NpoBOAA AMOAA, KaK MOKA3aHO Ha pUCYHKe. 3aTeM
BHMMAaTeNbHO ero paccMoTpuTe. lMon nouTu Kpyribli, HO O4HA rPpaHb BO3/e NPOBOLOB CKOLEHA —
3TOT MPOBOA, OTPULLATENBHbIN.

Bbl 3aMeTUAM CKOLLIEHHYIO FpaHb BO3JE JIEBOrO NPOBOAA?

BblipoBHSIMTE OTpMLATENbHbIA NPOBOJ AMOAA C OTBEPCTMEM B Hayke CO 3HAKOM «-». BcTaBbre
amog B 6avok. lNpoBennTte oTpuLATENbHbIM MPOBOA YEpPe3 «—» OTBEPCTUE U MONOXKMUTENbHbIN — Ye-
pes «+». [IpoTSHUTE NMpoBOAA Yepe3 OTBEPCTUS, MPOBEPUB MONSPHOCTb U YOEAMBLUUCD, YTO AMOL
HanpaBneH BBEPX.

Hy a Tenepb NnoarotoBMMca K caMoMy rnasHoMy. [oaseaute K «+» MOMOCY AMOAa «+» MPOBOL,
nuMoHa. lNMoaeamnTe «—» NPOBOA K «—» NpoBoay 6ayka.

Tenepb Mbl roToBbl! [oaKIUMTE MONOXUTENBHBIM NOAKC AMOAA K MONOXMUTENIbHOMY MOJHCY
b6aTapeu, NOAKAUYUTE OTpULLATENbHbIM nontoc. [Inoa ropuT!

OH Heapkui, Tak Kak 6aTapesi BbipabaTbiBAaET TOK HEOONLLLOM CUbl. TEMHbIM 6a40K NO3BONSET
3aMeTuTb 3TOT CBeT. KOHUMK Anopa paboTaeT Kak yBennuutenbHoe ctekno. Koraa Bbl MPpUCMOTPU-
TeCb K 3TOM TOYKe, TO IErko 3aMeTuTe CBET.

JTO A0KA3bIBAET, YTO Bbl TOMIbKO YTO caenanu 6ataperiky M3 IMMOHOB, U OHa paboTtaet!

Ecnu Bbl He BUAMTE, YUTO AMOL FOPUT, MONPOBYITE CieaytoLLee:

1. Bbl nepenyTtanu nNonspHOCTb AMOAA, T. €. MOMEHANN MECTaMun «+» U «—». [loBepHUTE Anoa u

NpOBEpPbTE, FOPUT 1N OH.

2. 0uon MOXeT BbITb OYEHb TEMHbIM, MONPOOYITe NPOAENaTh OMbIT B TEMHOM KOMHATe, faB Na-

3aM MPUBbIKHYTb K TEMHOTE.

3.Y6enuTechb, YTO BCe MPOBOAA XOPOLIO COEAMHEHbI: MPOBOAA, MOAKIHOYEHHbIE K MOHETaM W

BMHTAM, MOHETbI U BUHTbl XOPOLUO BCTaBNEHbI B IMMOHbI.

JkcnepuMeHTMpyeM panblwe. CO BpeMEHEM HampshKeHMe Ha NOoMCaX JIMMOHHOW OGaTapewu
YMEHbLUUTCS. 3aMeTbTe, HACKONbKO XBaTUT IMMOHHOM GaTapeun. Yepes HekoTopoe BpeMs Bbl 3a-
MeTUTE, YTO IMMOH NOTEMHEN BO3/1e BMHTA. ECM Bbl yaanuTe BUHT U BCTaBUTE €r0 Xe (MM HOBbIN)
B ApYroe MecTo IMMOHA, TO YaCTUYHO NPOANTE CPOK paboTbl 6aTapen. MoxHO ele nonpoboBatb
nomsTb 6atapeto, Bpems OT BPEMEHU MepeaBUras MOHETbI.

Bo3bMuTE MyNbTUMETP — 3TO YCTPOMCTBO MO3BOJIUT M3MEPUTL HampspkeHue batapen. Kakoso
0HO? KakoBO Hanps»eHne 04HOro IMMOHA?
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1. Yto obwero Mexay 6atapelikon, ropsieit CBe4OH, BbIHYTIM U3 Meun xnebom u
camonetom?

2. MoyeMy NOAHATLCS MO NIECTHULLE Ha NATbIN 3TaX TPyAHEe, YEM HA BTOPOI?

1. Kak Bbl NOHMMaETe, YTO Takoe 3Heprmsa?

2. Kakas aHeprus BnseTcs nepBOMCTOMHUKOM 3Heprum Ha 3emne? OBOCHYyNTe OTBET.

3. Pacckaxkute 0 CONHEYHOM 3HEpPrum.

4. O6bACHMTE, UTO TaKOe XMMMUYecKas aHeprma? NpueamTe npuMepbl.
5. Kakue ewe Buabl sHeprum Bam n3BecTHbl? MpuennTte npumepsl.
6. Cylw,ecTByeT M BEYHbIN MCTOYHUK SHEPTUN?

7. TpnBeguTe NnprMep NoToka GMONOrMYECKON IHEPTUM.

§ 2. NEPBbIA SHEPTETUYECKWIA 3AKOH:
SHEPIUS NPEOBPA3YETCA U
COXPAHSETCA

JHeprus cylwecTByeT B pa3iMyHbIX GOpMax U MOXET NepexoanTb U3 OAHOW B APYryt (FOBOPST, UTO
MPOUCXOAMUT NPEBPALLEHMNE IHEPTUM), HO HE MOXKET BbITb HM CO34aHA, HU YHUUTOXEHA.

Jlio6oe cobbiTHe, NPOUCXOASLLEE B MUPE, CBA3AHO C MPEBPALLEHNEM dHeprun. HeT npespalieHus
3HEepruu, HeT u cobbiTua. MpocieanMm HekoTopble ee nNpeBpalLeHuns. Mol yxxe 3HaeMm, uto ConHue - rnas-
HbI UCTOYHMK SHEPTUM AJ1S 3EMHOTO Wapa M Kaxaoro u3 Hac! CoNHeYHble Iy4n HeCyT onpesesieHHbIN
3anac aHeprum, HarpeBas NOBEPXHOCTb 3eMJIM, NPEBPALLANACH BO BHYTPEHHIOK SHEPTUIO BOAbI, MOYBbI U
TeN, HAXOAAWMXCS Ha HeW. Bo3ayLHble Macchl, HarpeBLWMCb OT MOBEPXHOCTU, MPUXOANT B ABUXKEHUE —
nossnseTcs Betep. BHyTpeHHSs 3Heprus, KOTopoi 06nafaroT BO34yWHbIE MaCChl, NPeBpaLLaeTcs B
MEXaHMYECKY IHEPTHUIO.

YacTb 3HEPrUM CONMHEYHbIX Iy4ei NMOrnowaeTcs MMCTbIMKU pacTeHUin. PacTeHuns, MCNoNb3ysa CONHeu-
HYIO SHEPTUIO U MUTATENIbHbIE BELECTBA, MOCTYMNatLWMe U3 MOYBLI, PaCTyT M HAKAMNIMBAKT CBOK Maccy,
TEM CaMbIM HakanauMBasi 3Hepruto. )XMBOTHbIE MUTAKOTCA PACTEHUAMMU U UCMONb3YHOT BHYTPEHHIOW
JHEprut NUTaTeNbHbIX BEWECTB. TakuM 06pa3oMm, BCe XMBble CyLeCcTBa HAa 3emne ANs NpoLeccos
XU3HELesTeNIbHOCTU UCMOb3YT BHYTPEHHIOW 3HEPTUI0 NMUTATENbHbIX BELECTB, B KOTOPY NpeBpa-
TUNaCb COMHEYHas sHeprus. «Knagoeas COMHUA» — TaK MOXHO Ha3BaTb OKPYXKAKLWMA MUP XKMBOM

npuposbl.
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KaMeHHbIN yronb, SBASHOLWMIACA NOKa eLle 0O4HUM U3 OCHOBHbIX MCTOYHMKOB 3HEPTUU, NpeacTaBnseT
coboM OKaMeHeBlLMEe OCTAaTKU IeCOB, KOTAA-TO POCLWIMX HA BONbWMX NPOCTPAHCTBAX 3€MJIN. 3HAYUT, U
B HEM 3anaceHa 3Heprus ConHua. B 6onoTax M3 oTMMpaOWMX pacTeHnin obpa3yroTcs nnactol Topda,
WMPOKO MCMOAb3YEMOr0 Kak TOMIMBO.

JHeprus XXMBOTHbIX, MUTAOLWMXCA PACTEHUSIMU, U IHEPTUS YeNioBeka — BCe 3TO npeobpa3oBaHHas
ConHeyHas 3Heprus. Bce wupe ncnonb3lyeTcs HenocpeacTBeHHoe Npeobpa3oBaHMe SHEPrnu CoNHeY-
HOTO U3NYYEHUS B INEKTPUUYECKYH IHEPTMio. BO3MOXHOCTM Ans npeobpa3oBaHUs M UCMONb30BaHUS
JHeprumn 9BAKIOTCA NOKa3aTeseM HayYHO-TEXHMYECKOro pa3BmTMS YenoBeyecTBa.

MepBbIM MCNONb3yEMbIM YenoBekKOM npeobpasoBaTeseM 3HEPrMM MOXHO Ha3BaTb Mapyc — WC-
nofib30BaHWe 3Hepruu BeTpa 4N9 nepemeleHus no Boge. [lanbHenwee pa3sBUTUE MCMOAb30BaHMUS
BETPa M BOAbl NOJYYMIO B BETPAHbIX U BOASHbLIX MenbHULUax. M306peTeHne n BHeapeHWe NapoBoW
MallWHbI MPOM3BEO HACTOSLWY PEBOMIOLMIO B TEXHUKE, T. K. NapOBble MaluHbl Ha Gabpukax u 3aBo-
[ax pe3Ko yBeauMyuau npousBoaMTeNbHOCTb Tpyaa. [1apoBO3bl M TEMIOXOAbI CAENANU NEPEBO3KMU MO
cywe u Mopto 6onee BbICTpbIMU M AeweBbIMKU. Ha HaYyanbHOM 3Tane NapoBas MalWHa CAYXWna Aans
npeBpaLLeHNs TEMNJIOBOW 3HEPIMM B MEXaHWYECKYH IHEPrMio BpPaLaloLLerocs Koneca, 0T KOToporo ¢
MOMOLLBI Pa3/IMYHOrO poaa nepepay (Banbl, WKMBbI, PEMHU, LENM) IHEPTMA NOCTyNana K MalmMHaM
M MexaHW3Mam.

Lnpokoe BHegpeHMe 31eKTPUYECKMX MALIMH — TeHepaToOpOoB A5 NPOU3BOACTBA 3N1E€KTPO3HEPIUU
M3 MEXAaHWYECKOM IHEePTrUu M ABWUraTenei, NnpeBpallaolinx 3N1eKTPUYECKY SHEPrUD B MexaHu4ye-
CKY10, — 03HaMeHOoBaNo coboM HOBbIM CKAYOK B pa3BUTUM TeEXHUKK. [ogBMANACh BO3IMOXHOCTb nepe-
[aBaTb 3HEPruo Ha B6onbluMe pacCTOSHMUSA B BUAE 3N1eKTPUUYECKOM SHEepruun, poamnach Lenas otpacib
NMPOMbIWNEHHOCTU — 3/IEKTPO3HEpreTuka.

B HacToqwwee Bpems co34aHO 60NblIOE KOMYECTBO NPMOOPOB, NpefHAa3HAYeHHbIX KaK ans npeob-
pa3oBaHUs 31eKTpO3Heprum B 060N BUA, IHEPTUKU, HEODXOAMMBINA ONS XU3HeOeaTeNbHOCTU Yeno-
BeKa (3/1eKTPOMOTOPbI, 3N1eKTPOHArpeBaTeNu, Namnbl OCBELLEHUS), TaK M UCMONb3YHLMX HeNocpes-
CTBEHHO 3/1€KTPO3HEPIUI0 — TENeBU30Pbl, PAAUONPUEMHUKN, KOMMbIOTEPBI U T. M.

PaccMOTpMM HeKOTOpble BO3MOXHbIE CXeMbl Mpeobpa3oBaHms SHEPruun, NO3BONSOWME NPOCIeanTb
npeBpalLeHne 3Heprun n3 oagHom GdopMbl B Apyryto.

C nomolLbio CXeMbl pacCMOTPMUM Mpeobpa3oBaHMe SHEPrUM HA TENJIOBOM INEKTPUYECKOW CTaHLUMN.
XuMHnyeckas sHeprua CKMraeMoro TOMAMBA MNpeBpaLLlaeTCs B TEMAOBYK 3HEPrU0 NOAYYEHHOTO U3
BOAbl napa. [lap BpawaeT Typ6u1HY, OT KOTOpPOM BpaLLAETCsS pOTOP reHepaTopa 3NeKTPMYEeCKOro Toka.
lMponcxoamT npeBpalLeHne TeNJOBOW IHEPTMM B MEXAHMUYECKYI0, @ 3aTeM B dfeKkTpuyeckyto. locne
3TOro MOJlyYeHHas 3/IeKTpUYecKas IHeprms MoxeT Npeobpa3oBbIBATbCS C MOMOLLbI 31eKTPOABUTra-
Tenen Wnu 3neKTpoHarpeBaTenei CHoBa B MEXAHMYECKY UK TENNOBYH 3HEPTUIO.

Mpsamoe npeobpasoBaHue

JHeprus BOAbI
P A (3Heprus Boabl 1 BETpa)

Mpeobpa3oBaHue 3Heprun
NpW HenocpeACTBEHHOM
MCMO/b30BaHNM ee
MPUPOAHBIX UCTOYHMKOB

X1MmMyeckas sHeprus Tonamea 060rpeB XuuLL, bbITOBbIE U
(mpeBecuHa, yrofb, HedTb, ras 1 ap.) MPOU3BOACTBEHHBIE HYX/bI

PucyHok 1.14. Cxema npeobpa3osaHus 3Hepauu
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lpeobpazoBaHue
XUMUYECKOW dHeprum
TON/MBA C
UCMONb30BaHUEM
TEens0BOM MaLLMHbI

MpeobpazoBaHue
XUMUYECKOW 3Heprum
TON/MBA C

XuMmuyeckas sHeprus Ternosas TennoBas MawmHa
TON/MBA (APEBECMHA, Yrofb, (napoBas Typ6|4|-|a MexaHuueckas
JHeprus JHepry
HedTb, ra3 1 ap.) WK IBUraTeb)
XuMuyeckas sHeprus Teruiosas Tennosas MalmHa
TONMBA (APEBECMHA, YTOfb, (napoBas Typ6m-|a MexaHwueckas
SHeprus SHepry
HeQTb, ra3 1 ap.) WK IBUraTeb)

UCNONb30BaHNEM
(Ha npuMepe TeNI0BOA

3EKTPUYECKOA
CTaHLMK)

JnekTpoaBMraTent lexepatop Toka
MexaHuyeckas sHeprus @

TennoBas 3Heprus
(0borpes xmnuLLa, bbITOBbIE U
NPOU3BOLACTBEHHbIE HYXKAbI)

IneKkTpoaBHUraTeNb IneKTpuyeckas sHeprus

PucyHok 1.15. lpeobpa3zosaHue 3Hepauu Ha mensosoli 3nekmpudeckoli cmaHyuu

PaccmoTpum euwe oamH npumep. MNnoTuHa ruapoanekTpocTaHUUKn neperopoamna peky, o6pasoBanoch
BOAOXpaHWUAMLLE. YPOBEHb BOAbl B BOAOXPAHUIMLLE NOAHANCS HA HEKOTOPYH BbICOTY MO CPABHEHMIO C
YPOBHEM BOAbI B pycne peku 3a NI0TUHOM, N03TOMY BOAA B BOAOXPaHMAMLLEe obnafaeT noTeHUMANbHOM
3Hepruein. [lagas ¢ 3TOM BbICOTbI, BOAA TEPSET NOTEHUMANbHYIO 3HEPTUIO U NPpUOOpeTaeT KUHETUYECKYHO
(nponcxoaunt npeobpasoBaHue 3Hepruu u3 ogHon dopmbl B Apyryto). [onagas Ha nonactu rmapo-
TYypOUHbI, BOAA OTLAET KMHETUUYECKYH IHEPruto, U TypbuMHa HauyMHaeT BpaLwaThCs, NPUBOAS BO Bpalue-

HWEe pOTOp 3NEKTPUYECKOro
reHepatopa, B KOTOpOM Me-
XaHWyeckas sHeprus nepe-
XOOMT B 3MIEKTPUYECKYH.
A panee anekTpuyeckas
3Heprua no npoBoAaM u-
HWUM 3nekTponepenayu Oo0-
X0auT K notpebutensam. Mpu
MOOKMIOYEHUU K CeTHU, Ha-
npuMep, 3N1eKTPONaMnoyKku,
NPOUCXOAMT npeBpaleHue
3/IeKTPUYECKOn 3Hepruu
B CBETOBYHD M TenjaoByk
3Hepruio.

PucyHok 1.16. lnomuHa eudpoanekmpocmanyuu. Boda, nadas c¢ bicomsi, mepsem
NOMeHUUAnbHyl 3Hepauko U npuobpemaem KuHemu4eckyro®.

1 CMm. cant: www.fizic.ucoz.ru.
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Mpouecc Nnpon3BoOACTBa, Npeobpa3oBaHMa M MOTPEBNEHMS SNEKTPUYECKON SHEPTUM B ITOM Clydae
MOXXHO M306pa3unTb B BUE CXEMbI:

KuneTnueckas 3Heprus IneKTpuyeckas 3Heprus B
najatoLLer Bozbl reHepatope 1 NpoBojax
loTeHuuanbHag sHeprus KuHetnyeckas sneprus (BeToBas v Tennosas
BOZibl B BOZOXPaHUAMLLE TypOuHbI 1 reHepaTopa 3HEepris B HUTK Hakana

JIaMMOYKK

PucyHok 1.17. lpoyecc npeobpasosaHus u nompebneHus 3nekmpu4eckoll IHepauu

loBops 06 3HEpruu, Mbl He MOXXEM OCTaBUTb B CTOPOHE OAMH U3 CaMbiX QYHOAMEHTANbHbIX 3aKOHOB
NpUpOLbl — 3aKOH COXpaHeHus 3Hepruun. K ero no3HaHMK 4eN0BEeYEeCTBO NPULLIO HA OCHOBE MHOrO-
BEKOBOMO OMbITa, CBUAETENbCTBO-BABLUEr0 O TOM, YTO MaTepusi He CO343eTC M He YHUYTOXKaeTcq, a
3Heprus gBnseTcs ee CBOMCTBOM. [lepBbIM 3TOT 3akoH chopMynmpoBan B 1758 roay pycckuit yyeHbli
M. B. JloMoHOCOB.

YYEHbIA-3HUMKNONEAMUCT, ecTecTBOUCNbITaTeNb U (uUo-

JI0T, MO3T U XYAOXHMK, drunocod ecTecTBO3HaHUS, opra-
HWM3aTOp OTEYECTBEHHOM HAYKM M eCTeCTBO3HaHMS. [10 ero UHULMATH-
Be M npoekTy B 1755 r. co3gaH MOCKOBCKMI YHUBEPCUTET.

B 34 roma oH cTan oAHMM M3 NEepBbIX PYCCKMX akaaeMukoBs. Kpyr
€ro UHTepecoB M UCCNefO0BaHWIA B eCTeCTBO3HAaHMM OXBaTbiBan cCa-
Mble pasfiuyHble 06nacTM QyHAAMEHTANbHbIX M NPUKNALHbIX HAYK
(bu3uka, xumus, reorpadus, reonorus, MeTannyprus, acTpoHoOMMS).
JIoMOHOCOB ry6OKO NPOHUK B MAaTEPUANIUCTUHECKYH) CYLLHOCTb NPW-
poLbl, NPOMNAraHAMpPOBan M pa3BMBai €e OCHOBHble (u3MYecKne u
dunocodckme NPUHLMNLI: 3aKOH COXPAHEHUSI MAaTEPUU U OBUXKEHUS,
MPUHLMMNbI MO3HABAEMOCTU, 3aKOHOMEPHOCTU 3aKOHOB MPUPOAbI.

YMeHMe aHann3MpoBaTh ABNEHMS B UX B3aMMOCBS3M U LUMPOTA WH-
TepecoB MPUBENIM €ro K psSAyY BaXKHbIX BbIBOAOB U LOCTUXEHUI B 00- MMW/AO'MM
NacT acTpoHOMMU. M3yyas aBneHUs aTMOCHEPHOro 3NEKTPUYECTBA], 1711-1765
OH BbIABUHYN MAE 00 3N1eKTpUYecKor Npupoae NonspHbIX CUSHUMA
M CBEYEHUIN KOMETHbIX XBOCTOB. B 1762 r. JloMOHOCOB co3pan oT-
paxkaTesbHbli Teneckon-pednekTop C HAaKNOHHbIM 3epKa/ioM, AaBaBLMM fpKoe n3obpaxeHue obbekTa.
JTomoHocoB nepebiM 06prcoBan noBepxHOCTb CONHLUA KakK OYLIYIOLMIA OFTHEHHbIMA OKEaH.

BpawaTenbHoe auxkeHne M. B. JIOMOHOCOB NOJIOXMA B OCHOBY CBOeW «HaTypanbHOM Gunocodumn» kak
0ZMH 13 hyHAAMEHTaNbHbIX NPUHLMNOB MUMPO34aHus. BbiBOoAbl MEXaHWUYECKONM TEOPUM TENNOTbI, MOATBEP-
[MB caMy ee, BrepBble 060CHOBANM rMnoTe3y 06 aTOMHO-MONEKYNSIPHOM CTPOEHWUM MaTepUK — aTOMUCTUKA
nonyymna ob6beKTUBHbIE eCTeCTBEHHOHAYYHble A0Ka3aTenbcTBa. C KOPMYCKYASIpHOW Teopuen M MOoneky-
NAPHO-KMHETUYeCckuMu B3rngaamm M. B. JlIoMoOHOCOBa HanpsiMyto CBS3aHHO €ro NOHMMaHWe akTyasbHOCTU
3aKOHA COXpaHEeHMs BewWweCcTBa U Cunbl (MK ABUXKEHMS). MPpUHLMN COXPAHEHUS CUAbl (MK ABUXEHUS) ANs
Hero cTan Ha4yaNbHOM akCMOMOM B PaCCMOTPEHUMN MM apryMeHTOB B 060CHOBAHMU MOJIEKYNIIPHOMO TEM0-
BOIO ABMXEHMS. AHaNOrMYHbl COOBPaXKeHMS O NMPUHLMNE COXPAHEHMUS BELLECTBA, MOKA3bIBAOLLEr0 HECO-
CTOATENbHOCTb Teopun Tennopoaa. B 1774 roapy A. J1. laByasbe onybnunkyet paboTy, B KOTOPOM OMMUCaHbI
aHaNOrMYHble ONbITbl; NO3aHee UM Obin CHOPMYIMPOBAH M OMYOIMKOBAH 3aKOH COXPAHEHWs BELLeCcTBa
- pe3ynbTathl onbiToB M. B. JJoMOHOCOBa He 6blin 0ny6aAMKOBAHbI, MO3TOMY O HMX CTaso U3BECTHO TOMbKO
yepes CTO NeT.

‘ Muxann BacmnbeBu4y JIOMOHOCOB — BEAUKMIA PYCCKUIA
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B nucbMe K J1. Dvinepy oH hopMynupyeT CBOM «BCEOBLLMIA eCTECTBEHHbIM 3aKOH», MOBTOPSAN €ro B Auccep-
Taumm «PaccyxaeHue o TBepaoCTH n xuakoctn ten» (1760):

«...Bce nepeMeHbl, B HaType C1yyatoLmecs, Takoro CyTb COCTOSIHMS, YTO CKOJIbKO Yero y O4HOro Tena oT-
HMMETCS, CTONbKO MPUCOBOKYMUTCS K APYrOMY, Tak exenu rae yoyaeT HeCKONbKO MaTepun, TO YMHOXMTCS
B ApyroM mecTe... Celt BCeoOLMIA eCTeCTBEHHDbIN 3aKOH NMPOCTUPAETCS M B CaMble NpPaBuna ABUXEHUS, MO0
TeNo, ABMXYLLLEE CBOEK CUIIOK ApYroe, CTOSIbKO e OHble Y cebs TepseT, CKONbKO CO0OLLaEeT ApyroMy, KOTO-
poe OT Hero ABMXEHMWE Moy4vaeT».

M. B. JIoMOHOCOB BCH XM3Hb HEYCTaHHO HOPONCA C OTCTANOCTbI0 U HEBEXECTBOM, 33 TOpPXe-
cTBO Hayku. OH yTBEpXAAN, YTo BceneHHas 6eckoHeYHa, YTo KakK Hawa 3eMn4, Tak U BCe cyle- ,,
CTBYIOLLEE B MPUPOAE HE HEM3MEHHO, @ HEMPEPbLIBHO MEHSETCS M Pa3BMBAETCA.

B coBpeMeHHOM HhOpMynMpoBKe 3aKOH COXPAHEHUS SHEPTUM TNACUT: «DHEPrUs He CO34AeTCH U He Uc-
YyesaerT, a IMLWb NepefaeTcs oT OAHOrO Tena K ApPYromMy uam npespailaeTcs u3 oAHOU (popMbl B ApYryio
B PaBHbIX KOJIMYECTBAX».

JTOT 3aKOH eflMH ANs BCEX SBIeHWUIA NPUPOAbI: PUINYECKMX, XUMUYECKMUX, BUONOTMYECKMX U T. M.

TbiCAYENEeTHUIM ONbIT HAYKU U TEXHUKU, MHOFOUMUC/IEHHbIE HAay4YHble 3KCMEePUMEHTbI NPUBENN HAaC K BbIBOAY
0 TOM, YTO 3HEPr1sa He MOXET HWU BO3HUKHYTb M3 HUYEro, HU MCYE3HYTb. [103TOMY MeuTa MHOrMx u3obpe-
TaTenen - CO34aTb MalMHY, KOTOpas Npou3Boamna Bbl MexaHuyeckyto paboTy, He MUTAsiCb OT BHELLHero
3HEepreTMYecKkoro MCTOYHMKA.

3aKOH COXpaHEeHWUS 3HEPTrMU BO MHOMMX CY4asx NPOTUMBOPEYUT HALLIMM HEMOCPEeACTBEHHBIM BOCMPUSATH-
aM. Ham kaxeTcs, uTo aHeprua 6yato Obl «nponafaeT». NogMactepbe KUAAET KAMEHLLMKY KMPMUY BBEPX:
KMHEeTUYeCKas 3Heprus Kupnuya ncyesna, noCcKonbkKy HaBepxy OH YXKe HaXOAMUTCS B COCTOSHUM MOKOS. AB-
TOMOGUIIb 3aTOPMO3UN — €ro KMHEeTUYeCKas 3Heprmna mucyesna. batapes kapmMaHHoro goHaps mcrowmnach
— 60/bLLIag YaCTb e XMMUYECKOM IHEPrUM ncyesna. MoxxHo npueectn 6ecyncieHHoe KoM4yecTBo nofob-
HbIX MPMMEPOB. Ha KaaoM Lwary HabnaaTCa SBNEHNS «MCHE3HOBEHUA» 3Hepruun. OfHako npu Banxkain-
lWeM pacCMOTPEHUN MOXHO ybeauTbCs, YTo Npu UCYE3HOBEHUM OLHOMO BMAA SHEpruu BCerga OfHOBpe-
MEHHO BO3HMKAEeT N0 MeHbLUeN Mepe OAMH HOBbIM BUA SHEPrMM, @ B DONMBLUMHCTBE CJIy4aeB M HECKOMbKO.
Tak, KUHETUYEeCKas 3Heprus KMpnuya B OCHOBHOM MepeLuna B NMOTEHUMANbHYIO M B MEHbLUEeN CTeneHn -
B TEMNNOBYIO; KUHETMYECKAS IHEpPrus 3aTOPpMO3MBLLEr0 aBTOMOOMNS — B TEMOBYH; XMMUYECKAs SHEprus,
copepxalasca B 6batapee kapMaHHoro GoHaps, npu ero pabote npeBpallaeTcs B CBETOBYHO M TEMJIOBYIO
3Hepruu; B pagMonpueMHuKe 1 TeNeB130pe 31eKTpuYecKkas SHeprus npeBpaLLaeTcs B 3ByKOBYIO, TEM/IOBYIO
W CBETOBYIO SHEPIUMU.

MHoroe 13 Toro, YTo Mbl paccMaTpuBanu B 3ToM naparpade, Morno 6ol Bbi3BaTb BonNpoc: «Ecnn aHeprus
COCTaB/SIET CBOMCTBO BCSKOM MaTepuu, TO MOYEMY XKe MUP CTPAZAET OT HefoCTaTKa SHeprMmM UM Kak ee Mo-
XeT He XBaTaTb, eC/IN MaTepUU BCEraa AOCTaTOYHO?»

Takol BOMNpOC BNOAHEe MpaBoMepeH. YMCTO MaTeMaTMuecKue pacyeTbl CBMAETeNbCTBYIOT, UTO, Korga (v
€C/I1) HayKa M TeXHUKA ByayLWwmx NOKONEHUI AOCTUIHYT TAaKOr0O YPOBHS, UTO YE/IOBEK CMOXET MPAKTUYECKM
noayyaTb 3HEPruio 13 Nbor Matepum B nonesHon Gopme, Hanpumep, B Gopme Tenaa Uau snekTpuye-
CTBa, BCe 3HepreTnyeckue npobnemol Mupa byayT pelweHsbl. MccnenoBaHus B 061acTi 54epHOM SHepPreTuku
ybenuTenbHO NOATBEPXKAANT Takoe NPefnoNioKeHMe, aXKe HECMOTPS Ha TO, YTO B KayeCTBe MpaKTUYeCKH
Nnone3Horo 4epHoOro ToNaMBa NMOKa MCMONb3YIOT TOMbKO Tak Ha3biBaeMble Aenawuecs Matepuansl, TO ecTb
HUYTOXHYIO OO0 MaTepPUM, KOTOPAsi UMEETCS B PACNOPSXKEHUM YenoBeYyecTBa.

HecmoTpsa Ha n306unmne aHeprmum, TMwb HeboNblIas ee YacTb COAEePXKUTCS B hopMe, NPUTrOAHOM ANst UC-
Nosb30BaHUA Ha AHHOM 3Tane Pa3BUTUS TEXHUKMU.

MTaK, 3aKOH COXpaHeHMs 1 NpeBPaLLEHMUS SHEPTUU — OAMH U3 DYHAAMEHTAbHbIX 3AKOHOB. 3HATb €ro He-
06X0OMMO KaXkA0My, UTOObI NPaBUIbHO OOBACHATL IBEHMS MPUPOAbI.

BbiBOADI

1. JHeprus npencraBnseT coboin oaHy M3 Hanbonee BaxXHbIX PUINYECKMX BEINUMH, MO3BONSIOLLMX ONMUCHI-
BaTb M 0OBACHATb NPUPOAHbIE ABNEHUS.

2. bnaropaps aHeprum npeaMeTbl NPUXOAAT B ABUXEHME, CIeA0BaTeNbHO, SHEPrMs HeobxoamMma ans Toro,
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4TOObl HauaTb Kakoe-TMBo ABUKEHMUE, YCKOPUTb NMEepeMELLEHME, YTO-TO MOAHATb, HarpeTb, 0CBETUTb, TO
€CTb BbINOMHWUTL paboTy.

. DHeprug, paboTa 1 TennoTa — CBA3aHHbIE MexXay co00M NoHATUS. [ToHsATUE «3HEeprua» CBS3biBaET BOEAUHO
BCE AB/IEHMS NPUPOLbI.

4. JHeprua SBNSIETCS OCHOBHOM MEpPOM ABUXKEHUS MaTEPUM.

. DHeprua sIBNIIeTCS OCHOBOM BCEX M3MEHEHMI M Npeobpa3oBaHuMii Ha 3emsie. Mbl He MOXEM ee MOYYBCTBO-
BaTb, NOTPOraTb UM YBULETb, HO MMEHHO 3HEPrus NO3BONSET CNOCOOCTBOBATL PA3BUTUIO LMBUIM3ALLUM:
KaXAYH CeKyHAY U MUHYTY YeloBEK MCMOMb3yeT SHEePruo Ha NPOU3BOACTBE M B CBOEN MOBCELHEBHOW
XM3HMU.

.Bce BuAabl AeATENbHOCTM YeNoBeKa CBA3aHbl C 3aTpaTaMM 3HEpruu, NO3TOMY OHa BCEraa urpana Bax-
HEWLLYIO PONb B KM3HM Yenoseyectsa. OBLLECTBO B LENOM U KaxK/bli YEN0BEK B OTAENbHOCTU HE MOryT
06x0aMTbCs 6e3 noTpedneHns sHeprumn. OHa ABNAETCA OCHOBOM XM3HU Ha 3eMe.

1.2

1. MocMoTpuTe BOKPYr M HAa30BUTE MpeaMeThl, KoTopble 0613430T NOTEHLMANBHOM
3Hepruen.

2.MpuBenmTe npumepsbl Ten, 061aJaRWMX KUHETUYECKOM IHEPTUEN.

3.Korpa Bbl M3pacxopyeTte 60/blue SHEPTUU: FOTOBSI YPOKM 33 MUCbMEHHBIM CTO-
JIOM C HaCTOJIbHOM IaMnon Mo HOCTbo 60 BT B Te4eHMe 3-X YacoB MU BKIOUYMB
3N1eKTPUYECKUI YalMHUK MoLHOCTbo 600 BT Ha 10 MUHYT, 4TOOLI NONKUTL Yato?

1.3. 3apaHune ana 3onywku: sonwebHOe UCNONb30BAHUE JHEPrUn®

Kak Bbl oymaete, yoactcs v 301yLKe pa3fenuntb NepemMeLlaHHble nepew, U Conb?
Xopa, onbiTa

1. Pacctenute Ha ctone 6ymMaxkHoe nosioTeHLe. HacbinbTe HA HEro Conb M MepeLl.

2. TwartenbHO NepeMeLlanTe NoXKKOM Conb U neped,. [onpobyiTe oTAENMTb COMb OT NepLa.
Ecnu 3710 BbI3bIBAET 3aTPyAHEHME, NPOAENaNTe CeayLlme eACTBUS:

e HapyWTe WapuK, 3aBXKUTE M NOTPUTE UM O LLIEPCTAHOM CBUTED.

e [logHecuTe Wapuk Nobamxe K CMecn conmn n nepua.

[Nepew NpUAMMHET K LWAPWKY, a COMb — HET.

ObvacHeHue

JTO elle OAMH NpUMeEp AENCTBUS CTaTUYECKOrO 3/1EKTpMYECTBaA. Koraa TpeLlb WapyK WepCTAHOM
TKaHbH, OH NpMObpeTaeT oTpULaTeNbHbIM 3apaa. Ecnv nofHecTu wapmk K cMecu nepua C CosbH,
nepew, HAYHET NPUTArMBATLCA K HEMY. ITO MPOUCXOAUT NMOTOMY, YTO SNEKTPOHbI B MEPEYHbIX Mbl-
JINHKaX CTPeMATCS MepeMecTUTbCs Kak MOXHO Aasblie oT wapuka. [epew, npuannaeT K LWapuky.

Conb He MpUTArMBAETCS K LWIAPUKY, TaK KakK B 3TOM BeLLECTBE 3/1eKTPOHbI NepeMeLLaoTCs NaoXo.
Korza Bbl MOAHOCUTE K COMM 3aPSHKEHHBIN LIAPUK, €€ INEKTPOHbI BCE PABHO OCTAKOTCS HA CBOMX
Mectax. Conb CO CTOPOHbI WApWKa He NpuobpeTaeT 3apsaa — OCTAETCS HE3aPHKEHHON WU HeW-
TpanbHON. [103TOMyY CONb HE NPUAMNAET K OTPULLATENBHO 3apPSHKEHHOMY LWAPWKY. 3TO — OOMH U3
CnocoboB MCMNOIb30BaHMS CBOMCTB SHEPIUM.
>

* [pakTnyeckne ypoku No TemMe KamMmarta 1 3Heprum no Kypcy «JHeprus u okpyxatowas cpena» / Pen. 0. A. MNMopoceHoBa, O. H. CeHoBa.
- (-6, 2014.
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1. Yto ewwe MOXHO caenaTb?
2. [MonyymTca nm 10 e caMoe € ApyrMmun cmecammn? MoxeTte nonpoboBaTb, HAaNpUMep, CMeLaTb Ca-
Xap C KOpuULEeW M NoMbITaTbCs Pa3fennTb 3Ty CMEeCh.

1.4. Pe3uHoBag neHTa

Xop, akcnepumeHTa
1.Mpunoxute neHty ko nby M  3anoMHuTe, Kakas 'y Hee TeMmneparypa.
J106 uyTKO pearvpyeT Ha U3MeHeHMe TemMnepaTypbl, U er0 MOXHO MCMOb30BaTb Kak U3MepH-
TeNbHbIN Npubop.
2.YnepxuBas pesunHy Mexay 60/bliMM 1 yKasaTeslbHbIM NanbLa-
MW 06enx pyK, pacTAHUTE Pe3UnHY.
3. HeMeoneHHO NpunoXxute pesunHy Ko noby.

UTOr: pacTaHyTas pe3uHa KaXxeTcs TenIou.

ObbvscHeHue

Pe3nHa COCTOMT M3 MONEKYN, KOTOPbIE CKPYYEHbI, KaK MPYXXMHbI.
PacTarMBas pesuHy, Mbl pacnpsMisieM BUTKK MPYXuHbl. Monekynbl
CHOBA CKPYYMBAKOTCS B MPYXXMHbI, KOFAA Mbl OTMYCKAEM pe3nHy. Mbl
MCNONb30BANIM MEXAHMYECKYIO IHEPTUIO, YTOObI PacTAHYTb 3Ty Npy-
KMHY, a pe3MHa UCMNob30Bana 3Ty SHEPTUIO A1 BO3BPATa B MPEXHEE MNonoxeHue. YacTb MexaHu-
YeCKOWM 3Hepruun nepeLusa B TENIOBYI SHEPTUIO (SHEPTUIO ABUKEHUS MONEKYN). DHEPTUS HYXKHA,
4TOObI PACTAHYTb PE3UHY; IHEPTUS HYXKHA M A5 TOTr0, YTOObl BEPHYTb €€ B MCXOAHOE MOSIOKEHME.
Ecnu B MOnekynsipHoi CTPYKType pe3uHbl HE MPOMCXOAMT U3MEHEHWI, TO ANS pacTaruBaHus U
BO3BpaTa B MCXOLHOE MOJIOXEHME TPebyeTcs 0AHO M TO e KONMYecTBO aHeprun. OHa nepexoaut
M3 OZLHOrO BMAA B A PYroi, HO He TepsieTcs. TO AEMOHCTPUPYET 3aKOH COXPAHEHMUSI SHEPTUM.

1. NMoyeMy MHOroCTyneH4aTbiM NPOLLECC NpeBPALLEHMNS XMMUYECKON SHEPTUMN B IN1eK-
TPUYECKYH HEBbIrOAEH?

2.Ha npumepe TennoBOM 3NEKTPUUYECKOM CTaHUMWU OMULLMTE MOCIEeO0BaTE/IbHOCTb
npeobpa3oBaHUst SHEPTUM TOMIUBA B 3NEKTPUYECKYHO.

3. Y10 obecneunBaeT BO3MOXHOCTb NPEBPALLEHMS XMMUYECKOM 3HEPrnn B paboTty?
4. O6bACHUTE BAXXHOCTb Npeobpa3oBaHMs IHEPrMM 419 YenoBeyecTsa.
5. B yeM 3aKk104aeTCs CMbICA 3aKOHA COXPAHEHMUS 3HEPTUM?

6. [puBenmTe npumepsbl Ten, 061aJar0LWMX MOTEHUMANbHON SHEpPruen.
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& 3. PABOTA, MOLWWHOCTD,
KO3®DUUMEHT MNONE3HOIO AENCTBUS

B noBcenHeBHOM XM3HU CNOBOM «paboTa» Mbl Ha3blBAaEM [EWCTBME YeNoBeKa MM YCTpOMCTBa. Hanpu-
Mep, Mbl TOBOPMM: paboTaeT rpy3ymk, paboTaeT XonoanibHMK, paboTaeT 3KCcKaBaTop, paboTaeT KOMMbOTEP.
B Hayke M TexHMKe TepMMH «paboTa» MMEET MHOWM CMbICN — Bosiee OnpeaeneHHbIN.

B okpyxatLLem Hac Mupe BCe Tena B3aMMOLENCTBYHOT MexXay co60iM NoCpenCcTBOM TeX UM UHbIX Cuil. B
pe3ynbraTte UX AeNCTBUS Tena MOryT nepemeLLatbes. Ecnm noa Bo3aencTemMeM cunbl TeNo nepemMeLLaeTcs Ha
HEKOTOpOEe pacCcTosiHME, TO OHA COBEPLUAET HaL 3TUM TenoM pabory. !

Yacto MexaHM3Mbl, CO34aHHbIe YENOBEKOM NS BbIMOSHEHUS OLHOM U TOW e paboTbl, 3aMETHO OT/IMYA-
0TCS MO CBOMM CBOMCTBAM. Tak, LOOPOTHbIN NMGT B CTApoOM AOMe NOAHMMAET BaC HA NATbIMA 3TaX 33 MU-
HYTY, B TO BpeMS Kak COBPeMEeHHOMY CKOPOCTHOMY NMMTY B BbICOTHOM JOMe A/iF 3TOro notpebyeTcs Bcero
HEeCKONIbKO CceKkyHA. Pabota 060MX MeXaHWM3MOB NMPOTUB CUJbl TSXKECTU, OYEBUAHO, OAHA U Ta XXe, OAHAKO
npou3BefeHa OHA 3a pa3Hoe BpeMs. [Ins XapakTepUCTUKM CKOPOCTW BbIMOSHEHUS MEXAHM3MOM paboTbl
BBEAEHO MOHATUE MOLLHOCTH.

PaccMoTpum ewe oguH npuMep. BarngaHuTe Ha pucyHok 1.18. 3emnekon v 3kckaBaTop Havyanu paboTtaTb
ofHOBpeMEeHHO. [1p1 3TOM 33 0AMHAKOBOE KOMMYECTBO BPEMEHM 3eMNEKON BbIMOMHUA MeHbLylo paboTy. B
3TOM C1y4ae roBOPSAT, YTO MOLLHOCTb 3KCKaBaTopa 60bLue, YeM MOLLHOCTb 3eMeKonNa.

Puc. 1.18. 3emnekon u 3Kkckasamop 3a 00HO U MO Xe 8pEMS BbINOJIHAIOM PA3Hy no 06veMy pabomy.

TaknMM 06pa3oM, Mbl MOXEM C YBEPEHHOCTbIO 3asIBUTb, YTO MOLLLHOCTb OO/IbLLE B TOM CUTyaLLMM, Fae COBep-
waeTcs 66nbwas paboTta 3a To xe BpeMs. M HA060POT: MOLLHOCTb MEHbLLE B TOM CUTyaLMu, FAe COBepLUIaeT-
csl MéHbluas paboTa 3a To e BpeMms.

MbI yKe 3HAaeM, YTO IHEPrus — 3TO CNOCOBHOCTb K COBEPLLEHMIO paboTbl,a paboTa coBepLUaeTcs, Koraa Ha
0ObEKT [ENCTBYET PU3MYECKAS CUNA, HANPUMEP, CMNA AABNEHUS, CUNA YNPYrOCTH, CUNA NPUTSXKEHMS 3eMAu
v Ap. Bbl He pa3 BUAENM, KaK HECYTCS CAHKM NO CKJTOHY ropbl, Kak HaberawoLwas BoiHa NpUNoaHUMaeT NOAKY.
CaHKM ABWMXKYTCS MOTOMY, YTO CYLLECTBYET CUA NPUTSXKEHUS 3eMIK, @ IOAKY NEPEMELLALOT BOJHbI.

MOLLHOCTBIO MEXAHU3MA HA3bIBAKOT OTHOLUEHue pG6OTI:I K MNPOMEXYTKY BpPEeMEHMU,
3a KOTOprﬁ 3Ta pGGOTG coBepLieHa.

Mbl BbISICHWUN, YTO B MUPE OCHOBOM BCErO SIBNSETCS dHEpPrus, 6e3 Hee He ByoeT coBepLaThCs HMKaKas
paboTa. Korga aHeprus MoxeT BbiTb MCNOIb30BaAHA, 060N 06beKT ByaeT coBepwatb paboTy — nHoraa co-

! SHUMKNONeaMYEeCcKMi CnoBapb KOHOTo dusuka. — M.: «leparormkas.
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31MAaTENIbHYH, MHOTAA Pa3pyLUNTENbHYIO. Takmum o6pa30M, Mbl MOXEM COEeNaTb [MaBHbIN BbIBOA:

Pa6oTa — 3TO 3Heprus B AEMCTBUM.

Ecnm ckopoCTb — 3T0 Mepa BbICTPOTbI, C KOTOPOW YENOBEK, MallMHa UM XMBOTHOE MOTYT ABMraTbCs, TO
MOLLHOCTb — 3TO Mepa TOro, HaCKOJbKO BbICTpo NpeobpasyeTca (Mau ucnonb3yetcs) sHeprus. MpuBeaeHHas
3[1€Cb aHaNor1s MOXeT ObITb 3aNMcaHa B BUAE NPOCTbIX 3aBUCUMOCTEN:

MpoiAEeHHbIM NyTb

Kak HalUTH ckopocTb? CkopocTb =
Bpems

MCﬂOAb3yeMC|SI JHeprusa

Kak HOUTU MOLLLHOCTb? MOLLLHOCTb =
Bpems

PaboTa 1 3Heprusa MMeKT OAMHAKOBbIE €AMHULbBI M3MepeHUs. Bbl 3HaeTe, UTo cHeTYMKM NoTpebnseMoi
3M1eKTPUYECKOM 3HEepPrMm OTCUMTBIBAKOT €e PacXoh, B eAMHULAX, HAa3blBAEMbIX KMNOBATT-4acC (COKPALLEHHO —
kBTeu). B du3smnke paboTa n aHeprusa namMepsTcs B oKoynax ([4x).

MOLLHOCTb MOXET U3MepATbCs B BaTTax (BT) nnu 6onee KpynHbIX eauHULAX, Hanpumep: KnnosaTT (KBT),
merasaTT (MBT) u ap.

OtmetnMm,yto 1 MBT = 1000 kBTt =1 000 000 BT.

MHoro 310 unm mMano: 1 kBt-4 aHeprum? MNMpumepHo CTONbKO 3HEprun ByaeT M3pacxofoBaHO HEGOSbLLION
3M1eKTPUYECKOM naMno4ykor mMowHocTbio 40 BT, ecnn oHa Byaet HenpepbiBHO ropeThb B TEYEHME CYTOK.

Koa¢pduumneHnt nonesHoro aeicremsa (KIMma)

[aBainte HeMHOro nopaccyxaaeM. [1onyctMMm, Mbl XXMBEM B AEPEBHE MU
OTAbIXaeM Ha pade. HaM HyXHO nMpuMHeCTM M3 KoNogLa BoAbl. Mbl ony-
CKaeM B HEro BeApo, 3a4epnbiBaeM BOAY M HAYMHAEM MOAHUMaTb. He
3a0bInn, KaKoBa Halla Lenb? MpaBuAbHO: 4OCTaTbh M3 KOIOALA BO4Y.
Ho Ha camoM pene Mbl NOLHMMAEM He TOMbKO BOAY, HO M CaMO
BEApO, a TAKXe LieMnb, Ha KOTOPOM OHO BMCUT. ITO 3HAUMT, YTO Ha-
psagy C nonesHon paboToi Mo NOAbEMY HY)KHOM HaM BOAbl Mbl
coBepluaem u becnonesHyto paboTty — nogbem Beapa U Lenu. PasymeeTcs,
6€3 HMX Mbl HE CMOIK Obl AOCTaTb BOAY, OAHAKO C TOYKM 3PEHMUS KOHEYHOM
LEeNn OenCcTBMS UX BEC BpeauT HaM. Ecniu Bbl OH Bbin MeHbLUe, NoHas
coBeplueHHas paboTa Toxe 6bina Obl MeHblUe, U HAM Obl0 Obl Nnerye
(npyrMmu cnoBamMm — Mbl 3aTpaTMAn Obl MEHbLUE 3HEPTUM).

B npocteiiwmx cnydasx MexaHu3M Nillb NepenaeT MexaHWYecKyr
paboTy OT MCTOYHMKA SHEPTMM K NoTpebuTento. Tak LeMCTBYHOT NpoCTbie
MalLMWHbI M BCE NepeaaToYHble UM NPUBOAHbLIE MEXAHU3MbI, NPEACTABS-
towme coboi pasnnyHble KOMOMHALMM NPOCTbIX MALUMH: HanpuMep,
pPeMeHHbI NpUBOA nepeaaet paboTy OT ABuraTens, Bpawaliero FPucyrok 1.19. [lpu nodveme 600bl u3
BEOYLW MM LWKMB, YepE3 BEAOMbIN LIKUB notpe6MTemo (cTaHky). Zggfniulfomg;’oa ZZTKZ;ZZGSM 2Hepeuro,

Kpome Toro, BO BCIKOM MexaHM3Me OENCTBYIOT CWU/lbl TPEHUS, HA
Npeofo/ieHne KOTOPbIX 3aTpayMBaeTcs 4acTb paboTbl, noTpebnse-

MOM MexaHM3MOM. JTa paboTa NpeBpaLLaAeTCs B TEMIO U 0ObIYHO SBNSETCS 6ecnonesHom.

JHeprus, noTpebnsemMas MalWMHOM, pacXO4yeTcs Ha MPEOAOSIEHME MONE3HbIX U BPEAHbIX COMPOTMBIE-
HWIA. MNonesHble — 3TO COMPOTUBAEHUS, AJ19 MPEOAOSEHMS KOTOPbIX MalWMHA NpefHa3HavaeTcs. BpenHbie -
3TO CONPOTMBIEHMS, NPEOLOSIEHME KOTOPbIX He AaeT nonesHoro addekTa. Ha npuMepe Konoaua MoxHO
coenatb BbIBOM, YTO BCSKMI MEXaHM3M MM MallMHa, COBepLIakome paboTy, 4OMKHbI OTKYAa-TO Moay4aTb
3Hepruio, 3a CYeT KOTOPOK 3Ta paboTa coBepLuaeTcs.
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OTHOWEHUEe MNOAE3HOM paboTbl (MOLLHOCTHU, IHEPruu), KOTOPYIO MEXAHUIM MNepeAd-
eT noTpebuTeAlo, KO BCEeW 3aTpa4yeHHOU paboTe (MOLLHOCTMU, 3Heprum), NOABOAMMOM K
MEXAHU3MY, Ha3bIBAETCA K O 3 P P ML M Ee HTOM NOAE3HOTIoO AeNCTBMUSA
AQHHOro MmexaHusma (cokpatieHHo — KMA).

KoaddumuneHT nonesHoro oencTasma xapaktepmusyeT CTeneHb COBEPLUEHCTBA TEXHUYECKOro YCTPOMCTBA B
OTHOLLUEHWUM NPOMCXOAALLMX B HEM NPOLLECCOB Nepefayn unm npeobpasoBaHUs SHEPTMM, MOKA3bIBAET,KaKas
4acTb NOABOAMMOM SHEPrUM NONE3HO UCMONb3YeTCs B pacCMAaTPUBAEMOM YCTPOWCTBE.

Takum obpaszom, ecnn pasgenuTb nonesHyo paboty (An) Ha BCHO 3aTpayeHHY0 MexaHM3MoM paboTy (As),
TO OoTHOwWeHKWe An/A3 1 ByneT nokasaTeneM 4acti paboTbl, KOTOpPAs MCMOb3yeTCs nonesHo. [1pM 3ToM YacTb
paboTbl, paBHag A3 —An, TepsieTca B CaMOM MexaHu3Me. [10CKoNIbKY NoTepU MOLLHOCTU HeM3beXHbl BO BCS-
KOM MexaHu3Me, TO nosie3Has paboTta BCerga MeHblie 3aTpadyeHHor pabotsl, M KM BCSkoro mexaHusMma
BCEraa MeHblue eanHULbI.

O6biuHo K1, BbIpaXkatoT B NPOLEHTaX.

NMoAe3Has aHeprus MoAesHas paboTa

= . 100% KNA = . 100%
3aTpa4yeHHas 3Heprus 3aTpa4veHHas pabdoTa

KNA

MoAe3Hass MOLLLHOCTDb

KMNA = .« 100%
3aTpa4yeHHAas MOLLLHOCTb

JloboW MexaHm3M CTpemaTca caenatb TakuMm, YTobbl BecrnonesHble NoTepU SHEPrMM B HEM Obliv MO BO3-
MOXXHOCTU Manbl, TO ecTb 4To6bl KM, 6611 Bo3MOXHO 6amke Kk 100%. [ns 3TOro yMeHbLakrT HAaCKOAbKO
BO3MOXHO CWU/bl TPEHUS U BCSKME BPeAHble CONPOTUBNEHMS B MexaHn3Me. B Hanbonee coBepLueHHbIX Me-
XaHM3MaX 3TM NOTEPU YAAETCS CHU3UTb HACTOJIbKO, uTo KI1[, oKa3biBaeTcs MakcMManbHo 6amnskum Kk 100%.

MHoOr1e MalKnHbI NOAYYAKT UKW OTLAKOT SHEPTUIO HE TOSIbKO B BULE MEXAHMYECKOM 3Hepruun. Tak, napoBas
TypbMHA MCNONb3yeT IHEPrUto, KOTOPOKM 06NafAeT HArpeTbid U CKaTblM Nap; ABUraTeNnb BHYTPEHHEro Cro-
paHWUs — 3Hepruio, KOTopow 0bnafaloT ropsaume u Cxkatble rasbl, 06pa3oBaBLUMECs NPWU CrOpaHUK roproYei
CMECK. JNeKTPUYECKUiA reHepaTop NosyyaeT MEXaHUUYECKYH SHEPruio, a OTAAET ee B BUAE 3eKTPUUECKOM
3Hepruu. Bo Bcex 3Tux ciyyasx, NOMMMO NOTepb Ha TPEHME, MOTYT BO3HMKATb U Apyr1e NoTepu: Hanpumep,
HarpeBaHWe NPOBOLHMKOB MPOTEKAIOLWMM MO HUM 31eKTPUYECKMM TOKOM. MNoHaTre KM v B 3TMX ciyyasx
COXPAaHSNET NPEeXHUI CMbICI, HE3aBUCMMO OT TOrO, B BUAE KAaKOM 3HEpPrnmn oHa notpebnsercs u otaaeTcs.

Paznuuator KM otaenbHOro snemeHTa (CTyneHun) mMawuHbl uan ycrponctea u KM, xapaktepusyowmii
BCH Lenb npeobpa3oBaHuii 3Heprum B cucteme. Hanpumep, Korga Mbl FOBOPUM, UTO TEMJIOBAs 3J1EKTPO-
cTaHums pabotaet ¢ KM, 35%, 310 03HavaeT, uto 35% (npuMepHo 1/3 4acTb) XMMUYECKON 3HEPruu, 0CBO-
60XOaloLWencs Npu CKUraHUM TONAUBA, NPEeBPALLAET—CS B INEKTPUYECKYIO SHEPTuIo.

KM pa3nuyHbiX NpoLLEeCcCOB MKW YCTAHOBOK, FAe MPOUCXOAUT NpeBpPaLLeHne SHePrUm, CUTIbHO OTIMYAOTCS
Apyr ot apyra.

CoBpeMeHHble NpubOpbl U YCTAHOBKWU Mbl-
TAKOTCA M3roTaBAMBATb TakMM 006pa3oM, 4TOObI
nx KM 6bin Bbiwe. Hanpumep, cOBpeMeHHbIe
3HeprocbeperatLime 3M1eKTpUYecKne namnbl.
Nx aHepronotpebneHne B 5-7 pa3 MeHbLue,
4yeM y 06bIUYHbIX N1aMMN HAKANMBAHMS. 3TO AOCTU-
raeTcs 3a CYeT TOro, YTO MEXaHU3M CBEYEHUS Y
3TUX NaMn OTIMYAETCS OT IAMM HaKanMBaHUs, 1
3Heprus npeobpasyeTcs B 6onbluelr CTENeHU B
CBETOBYI0, a He B TennoByto. [103TOMy 3T1 namnbl
[al0T [OCTAaTOYHOE KOMMYEeCTBO CBETa, Npy 3TOM
MPaKTUYECKM He HarpeBatoTCs.

O6bluHaga 40-saTTHasg namMna HaKaAUMBaHUS
npeBpalLaeT Tonbko okono 1,5% anektpuye-
CKOW 3HEepruM B BUAMMYIO CBETOBYIO 3Hepruto; PucyHok 1.20. SHepeocbepezatousue snekmpuyeckue n1amnsl
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JaXe camble nyylune namnbl HakanueaHua umetot KM He Bbiwe 5%. [To3TOMYy CTaBUTCS BONPOC O MoBCe-
MeCTHOM 3aMeHe NaMn HakannBaHUs 3HeprocbeperaLmMmMmn NamMmnamu.

CoBpeMeHHble 6onbluMe TennoBble 31eKTPOCTaHLMMU NPEeBPALLAT XMMUYECKYH0 IHEpPruto, 0CBODOXAAK0-
LLYHCS MPU OKUraHUKM TONMBa, B anekTpuyeckyto ¢ KM ot 35 no 40%. IusenbHble aBurateny pabortaroT ¢
KMA He Bbiwe 40-45%.

B cBA3M € npakTM4yeCcKMM MCNonb30BaHMEM 3HEPTMM 0ObIYHO FOBOPAT O €e NoTepe C TOYKM 3PEHMUS IKOHO-
MuKK. O4HAKO Takas NoTeps SHEPrUKU He NPOTUBOPEYUT 3aKOHY COXPAHEHWUS SHEPTUU. DHEPTUS, NOTEPSAHHAS
ANS SKOHOMMKM, HE NPEeBPATUAACh B HUYTO: peyb MAOET TONbKO O TOM, YTO YaCTb IHEPrUM NPeBpaTUNACh He
B Ty GOpMYy, KOTOPasi HaM B A@HHOM Cy4Yae HYXHa.

Korma Mbl 3anyckaem TennoByl MallWHY, TO AeNaeM 3TO C HAMEPEHWEM MNPeBPaATUTb XUMUYECKYH IHep-
T ToNAuBa (yrna, HedT U T. A4.) B MEXAHWUYECKYH SHEPIUI0, NOCKObKY B JAHHOM C/lyyae OHa NpeacTaBns-
eT AN1f HaC LEeHHOCTb. B opyrnx cnyyasx, Hanpumep, npu 0TONAEHUK, LEHHO MMEHHO Tenno. Ho He cneayet
AyMaTb, 4TO MPU 3TOM B KOTNAX TEMJIOBOW CTAHLMM HET noTepu 3Hepruu. K coxaneHuto, TONbKO MeHbLuas
4acTb Tenna, NONY4YeHHOro U3 XMMMUYECKOM IHEepPrum TOMINBA, LOCTUIAET HaLlel KOMHATbI, 60NbLuas e yxo-
AMT B TpyOy KOTENbHOM, fanee TepseTcs Npu nepenaye ropsyer BoAbl no Tpybam TennoTpacchl, Yyepes CTeHbl
KOMHaTbl 1 T. 4.

NTak, noTepu 3HEprum 03Ha4alT He UCHE3HOBEHUE ee, a TONbKO NpeBpaLLeHUs, KOTOpble He CTYXKaT Ha-
WKM LensM 1 nostomy 6ecnonesHbl. B 3ToM cMmbicie notepu 3Heprv NofobHbI BCEM NPOYUM NOTEPSM:
noteps wapda, Nep4yaTok He 03HAYaEeT NOMHOE YHUYTOXEHUE ITUX NPEAMETOB, APYrUM NIIOASIM OHU MOTYT
MPUHECTU NONb3Y, HO HEe HaM.

1.3. DHepreTuyeckasn apudpmeTuka®

Tennoag ctaHuus BoipabatbiBaeT B rog 1000 MBT sHepruun. CKONbKO 3HEprumn Ha
CaMOM Jene HeobXxoAMMO MONYUYMUTb HA CTAHL MK, 4TODObI BblAATb 3asBAEHHOE NoTpe-
oUTENAMM KONMYECTBO, €C/IM NONE3HOEe aencTeme ctaHumm 40%?

* MpaKTHYeckue ypoku no TeMe KamMMaTta U SHEPrMmM Mo Kypcy «IHeprus v okpyxatowas cpeaa» / Pea. O.A. MogoceHosa, O. H. CeHosa. -
C-Ne,2014.

1. [ariTe onpeaeneHuns NoHATUAIM «paboTas» U «MOLLHOCTb.
2. Kak MOXHO MOACYMTATb MOLHOCTb KaKoro-nMbo ycTpomncrea?
3. YeM OTMYaLOTCA ApYr OT ApYyra KKMA0OBATT» U KKMOBATT-4aC»?

4. MNpvBeguTe NpvMepbl Noe3HO M 6ecnonesHo 3aTpavyeHHOM 3HepruM B 3HAKOMbIX
BaM MeXaHM3Max U YCTPOMCTBAX.

5. Y1o Takoe Ko3DOULMEHT NONE3HOro AENCTBUS U KAK €r0 MOXHO NOACHMTATb?
6. CyLLeCTBYIOT I MALUMHbI U YCTPOMCTBA, AN19 pabOTbl KOTOPbIX HE HY)KHA SHeprus?

7.Kyna «mncyesaet» 6ecnonesHo 3aTpavyeHHas aHeprus?
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§ 4. BTOPOW SHEPTETUYECKUN 3AKOH:
KAYECTBO SHEPI'MU CHUXKAETCA,
HO HE MOBbILIAETCS

M3yyeHneM aHepreTMHeCKMX OTHOLLEHWUI B MUPE 3aHMMAETCS HayKa TepMoaMHaMuKa. My Hee, KOHEYHO
e, eCTb CBOM 3aKOHbI, KOTOPblE CUMTAKOTCS Hanbonee GyHOAMEHTaNbHbIMU MPUHLMMNAMM HALero MuMpo-
30aHuS.

YT06bl MOHATH, KAKOM CMbICA BKNadbiBaeT dU3MKa B MOHATUE «IHEprus», HEOOXOAUMMO 3HATb NepBbIii
3aKOH — 3aKOH COXPAHEHMUS IHEepruu, 0 KOTOPOM Mbl TOBOPUJIM Bbille (Ero OTKPbITUE CBSI3aHO C UMEHEM
M. B JlTomoHOCOBA), ¥ BTOPOI 3aKOH TepMOAUHAMUKK. C TOUKKM 3peHust BUonornm BTOPOM 3aKOH TEPMOAMHA-
MUKM Hanbonee nHtepeceH. OH NpeackasbiBaeT HanpasieHMe BCeX COObITUM, y4acTBYIOLWMX B IHEproobme-
He, U NO3TOMY Ha3blBAETCS KCTPenoin BpeMeHu». BoT ognH U3 BapnaHToB GOpPMyIMPOBKM BTOPOrO 3aKOHaA:

Mpu Bcex 3Heproo6MeHaX MWAM SHEPreTUYeCKMX MNPEBPALLEHUSAX, €CAM HEe MPOUCXOAUT
NnoTepU SHEpPrMM MAM TIOACQYM €€ U3BHE B CUCTEMY, TMNOTEHUMAAbHAS 3Heprus
HO KOHEYHOM 3Tane OyAeT BCErAad MeHbLUe, YeM TMOTEHUMAAbHOS 3Heprus MCXOAHOro
COCTOSIHHS.

BTOpOVI 3dKOH cornacyerca C noBCceaHEBHbIM OMbITOM. KameHb

6y,EI,ET naaaTtb C ropbl, HUKOrAa HE NOAHUMETCA Ha ropy. Tenno 6y- 3HTPO|‘|[;];] - B eCTeCTBEHHbIX
OeT nepexoauTb OT 6onee Tenaoro Tena K X0NO04HOMY, HO HMUKOrAa HayKax Mepa 6ec|1°pgn|(a CUCTEMDI,
B 06paTHOM HanpaBieHuu. COCTOSALLEN U3 MHOIMX 31IEMEHTOB.

[pyroi dakTop, CBA3aHHbIM C HAKONJEHWEM UK NOTepen Ten-
na (3Hepruu), MOXeT onpefenuTb HanpaefieHue npouecca. 10T
(akTop Ha3bIBAETCS 3HTPOMNMEN M ABNSETCS Mepor Becnopsaka uam ynopsaoyeHHoCTH cuctemsl. Hanpu-
Mep, Nepexoj, BOAbl U3 TBEPAOrO B XWIAKOE COCTOSIHME M 3aTeM B ra3oobpasHoe (BOASHOM nap) — 3HAO-
TepMUYECKMe NpoLecchl, noTpebnsaLme 3HaUnTeNIbHOE KOIMYECTBO Temnla U3 OKpyxawLlel cpenbl. B co-
OTBETCTBYHLLMX YCIOBUAX OHU NPOUCXOAAT CaMOMNpPOM3BONbHO. KNloueBbiIM MOMEHTOM B 3TUX MpoLeccax
SIBNSETCA YBENYEHME SHTPONUMN.

SIpko 1 okato copMynMpoBan ABa Havyana TepMOAMHAMUKM OCHOBATENb TEOPUM TEMOTbI, HEMeL-
Knin dmsmk, akagemmk P. Knaysmyc:

1. DHeprus BceneHHoM NOCTOSHHA.
2. JHTponusa BceneHHO cTpeMUTCA K MaKCUMYyMY.
Ty GOPMYNIMPOBKY HE MeHee 0O6pa3HO LOMOMHUA APYroN HeMeukui Guank-TeopeTvk A. 3oMmep-
denba;
* 3aKOH COXpaHEeHUs1 SHEepPrun UrpaeT B Mupe posib byxrantepa.

* 3aKOH BO3pacTaHUsl SHTPONUU UrpaeT B MUpe po/ib AUPEKTOPA, YKA3blBalOLWEro HanpaBneHne
ero passutusa’.

Korpa Taet nep, Bofa M3 TBEpAOr0 COCTOSIHUS MEPEXOAWT B XXMAKOE; MpW 3TOM PBYTCS CBS3W, KOTOPbIE
YOEPXXMBANM MONEKY/bI BOAbI B KpUCTanNax fibaa. Koraa Boaa McnapseTcs, To pBYTCS OCTaBLWIMECS BOLOPOA-
Hbl€ CBSI3M - M OTAE/bHbIE MOMIEKY/bI MEPEXOASAT B BO3AYLIHYIO da3zy. B 06omx cnyyasx 6ecnopsmok CUCTEMb
BO3pacTaer.

1 CMm. caiit: www.potential.org.ru
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B Hawew noBcefHEBHOM XXM3HWU Mbl CTANIKUBAEMCS C TEM, YTO YeM BOofbLie YMCIO OOLEKTOB M YEM OHMU
MeHbLle no pasmepy, TeM bonblue 6ecnopsaok. BosamoxHoctb 6ecnopsaka 6onble, ecnv Ha ctone 20 nu-
ctoB 6ymaru,yem ecnm ux 2 unum 10. Ecniv Bbl paspexete 20 nuctoB 6yMarn nononam, 70 SHTPONUSt CUCTEMBI
YBEIMUYUTCA, T. €. MOBLICUTCS BO3MOXHOCTb NS CO34aHus Hecnopsaka.

Mexay 3Hepruen n sHTponumen CyLLecTByeT B3anMMOCBA3b. ECM Bbl LOMKHBI MPUBECTM B NOPSA0K KOMHATY
WK PacnonoX1Tb KHUMM No andaBuTy, TO NOHMMAETe, YTO KTO-TO A0/MKEH NOPaboTaTh U 3aTPaTUTb IHEPTUIO.
N pa3noxutb BymMarn Ha CTo/ie MOXHO, TONIbKO 3aTpaTuB 3Hepruio. PucyHok 1.20.' unnwoctpupyeT BTOpoi
3aKOH TEpPMOAMHAMUKMW.

NcxopHoe cocTosiHue KoHeuyHoe cocTosiHme
MepnHble nnacTuHbI

dd o

Tenno nepexoauT OT TENJIOTO TeNa K X0/N104HOMY.

MOJ'IE‘Kyan rasa nepeTtekaroT U3 30Hbl BbICOKOIo AaB/EHNA B 30HY HM3KOIo AaBNEHUA.

€ 2

Mopspok CTaHOBMTCA BecnopaakoMm.

PucyHok 1.20. Unatocmpayuu 8mopo2o 3aKoHa mepMoOUHAMUKU

3anaceHHas 3Heprua B N1t060OM cyyae: B BUAE HarpeTbiX MeTaNIUYEeCKUX NNACTUH, B BUAE OABNEHUS MO-
NeKyN rasa UM 4eTko YNOXEeHHbIX KHWUT — paccemBaeTcs. B npupoae Bce npoLuecchl CTpEMATCS K Heynopsao-
YEHHOCTU, UK K 6ecnopsaky. TonbKo NPUNOXKMB IHEPTUID, MOXKHO M3MEHWUTb 3Ty TEHAEHLMIO MU BOCCTAHOBUTD
nepBoHavanbHoe coctosHMe. OgHako B KOHLLe KOHLLOB Becrnopspok byneTt npeobnanatb, NOCKONbKY obLiee
KONMYeCTBO 3Hepruun Bo BceneHHOM MMeeT KOHEYHYH BEIMUMHY.

3aKOHbl TEPMOAMHAMMUKM UMELOT peLLatoLee 3Ha4YeHMe AN BCeX eCTeCTBEHHbIX HAYK.

Haunbonee nHTepecHoe npuMeHeHWe BTOPOro 3aKOHa B 6MON0rMM KacaeTcs B3anMOCBA3MU MeXay HTPO-
nuew, C OAHOW CTOPOHbI, U MOPSAAKOM U OpraHu3auuen — ¢ Apyrov. XXuBble CMCTEMbI HEMNPEPbLIBHO TPATSAT
6onbLIoe KONMYECTBO IHEPTUK, YTOObI NOALEPXKMBATL MOPALOK, T. €. YTOObI COXPAHATb COCTOSIHME, AANeKoe
oT paBHoBecwus. [1p1 OCTUKEHUM PABHOBECUS XMUMUYECKME peakLmnu B KNeTKe OCTaHOBUAMCH Obl M HUKaKas
paboTa He coBepluanack. B coctosiHnm paBHOBecus knetka bbl Ckopo norubna.

XOTS 3HEeprus coxpaHsieTcs, OHa He MOXeT HbITb Npeobpa3oBaHa M3 0AHOW GOPMbI B PYryH0 MO HALeMy
YKeNaHMI0. 3TO HABOAMT Ha MbIC/b, YTO IHEPIUS XapaKTEPU3YeTCs He TONbKO KOMMYECTBOM, HO M Ka4YeCTBOM.

! PeiigH M., 3BepT P, AitkxopH C. CoBpeMeHHas 6oTaHuka. \ MNep. ¢ aHrm. - M.: Mup.
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1. Ha3HaueHue napoBo3a M 3/1eKTPOBO3a OAMHAKOBO. [104EMY 3N1EKTPOBO3bI BbITECHU-
NY NapOBO3bl C XeNe3HbIX Aopor?

2.MonpobyiiTe nepeyncnunTb BCe KaHasbl NOTEPb SHEPTUM NPU ABUXKEHMM aBTOMOOMNS.

Mcxops M3 Toro, 4To Mbl Tenepb 3HAaeM 06 3HepreTMYyeckMx 3aKOHaX, MOXEM CAEeNaTb BaXKHbIi
npakTMyeckuit BbiBoAa: He pactpaunBaiite sHepruio nonycry!

1.5. MaaTHuk*

OnbITHag ycTaHOBKA M300paxeHa Ha pucyHke 1.21.

HuUTaHOM MasTHUK BHaYane BUCUT HenoaBuKHO. OTMeYaeM 3T0 NONOXKEHUE KaK HYNeBOM YPOBEHb
NOTEHLMANbHOM 3Heprun. OTKIIOHSEM MAaSTHUK Ha HEKOTOPLIM Yroan U 3aMeyaeMm, YTo MasiTHUK Mpo-
XOAWT HYNEeBOM YpOBEHb M OTK/IOHSETCS B MPOTMBOMONOXHOM HanpasneHuu. Kak Bbl gymaeTe, no-
yeMmy 3710 npom3sowno? Noyemy konebaHUs NpekpaLLArTCa?

ObvscHeHue

HakonneHHas moTeHUManbHas 3Heprusi nNpu OTKIOHEHUM MasT-
HWKa NpPeBPaLLAETCS B KMHETUYECKYH MPU MPOXOXKAEHUU HYNEBO-
ro MONMOXeHus, a 3aTeM CHOBA MPEeBPALLAETCS B MOTEHLMANbHYIO
MpU OTKNOHEHMM B NMPOTMBOMONOXHOM HanpasneHuu. KonebaHus
MPeKpaLLaTCa MOTOMY, YTO MeXaHW4yeckas 3Heprus TepsieTcs B |
pesynbraTe AeNCTBUS HEMOTEHLMANbHbBIX CUA (CMMIbl COMPOTUBIE-
HUS BO34YyXa). 3HAYUT, €M YCTPAHUTb AEUCTBME HemnoTeHLManb-
HbIX CUJI, TOTAA 3NEMEHTbl CUCTEMbI MASIMHUK — 3emas ByoyT B3a-
MMO/EMCTBOBATbL TOIbKO APYr C APYroM (3aMKHyTas cucTema), U B
3TOM cnyyae konebaHus ByayT NpoAomKaTbC HECKOHEYHO A0NTO,
T. €. NOTEHLUMANbHAN U KMHETUYECKAs SHEPTUM MONEPEMEHHO ByayT
npeBpaLLaTbCca Apyr B Apyra.

PucyHok 1.21. HumsHol MasmHuk

* [lpakTMUYeCKMne YPOKHM Mo TEME KIMMaTa M SHEPTUM MO KypCy «DHeprus 1 okpyxatowas cpeaa» / Pen. 0. A. lNogoceHoBa,
0. H. CeHosga. - C-16,2014.

1. Y70 Takoe 3HTpONMUA?
2. ChopMynupyiTe 3aKOH COXPaHEHUS SHEPrUn (MepBblit 3aKOH TEPMOAUHAMUKMN)

3. Kak cooTHOCATCS nNOTEHUMANbHas JHEPIrMa MCXOOHOIro U KOHEYHOIO COCTOAHMSA CU-
CTEMbI NpH 3Heproo6MeHe UNN SHEPTETUYHECKUX I'IpE‘BpaLLI,EHVIﬂX?
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Tectbl K pasaeny | «<JHeprusa»

1. BctaBbTe nponyuieHHOE C/I0BO.

Obuwas KonuyecTBeHHas Mepa OBWXEHUA U B3aMMOAENCTBMSA BCEX BMIOB MaTepun Ha3blBAETCA

2. BbiGepuTte 04HO UM HECKONBbKO MPABUIbHBIX CYXKAEHUINA.

a) DHeprua He BO3HMKAET U3 HWUYEro M HE MCUYE3aET, OHA MOXKET TOSIbKO NMEPEXOAUTb U3 0AHOM (GOpMbl B
LpYryto.

6) CnoBoO «3HEpPrna» NPOUCXOAMUT OT FPEYecKoro «energeia», COCTOALLErO M3 ABYX YaCTeN: «en», YyTo 03Hava-
€T «U13, BHE®, U «ergon», 4to 03Ha4vaeT «paboTax.

B) ConHue SBNSETC OCHOBHbIM UCTOYHMKOM 3HEPIMM Ha 3eMne.

3. BblbepuTe npaBUIbHbIN OTBET.

Konuyectso aHepruu, nocbinaemont ConHueM Ha 3eMto, paBHo...
a) 13-1023 kan/rog;

B) 9-1025 kan/rog;

r) 15-1025 kan/roa.

4. BbibepuTe npaBUIbHbIN OTBET.

ConHeyvHas 3Heprus UCMoNb3yeTcs YenoBeYEeCTBOM...
6) ong Harpeea BOAbl U LOMOB;

B) 415 NPOM3BOACTBA reoTepMasibHOM 3Hepruu;

r) Npv NPOM3BOACTBE aTOMHOM 3Heprum Ha ASC.

5. BctaBbTe nponyuieHHOe C/I0BO.
BeTep, TeueHune pek, npuaMBbI U OT/IMBLI MOPEN M OKEAHOB - MPUMEpbI 3Hepruu.

6. Bbibepute 04HO MM HECKONIbKO NPaBUbHbIX CYXXAEHUNA.

a) Hanbonee npmMmeHseMbIMU UCTOYHMKAMM XMMUYECKOM SHEPruM ABNSKOTCA HedTb, MPUPOAOHBINA a3, Ka-
MEHHbIW yronb, Topod.

6) Mywa — npMMep KMHETUYECKON IHEPruu.

B) JneKTpuyecKas SHeprus — 3T0 IHeprus, 3aKN0YeHHas B SN1EKTPOMarHMTHOM nore.

r) M3 Knucabix GpyKTOB MOXHO MOMYYUTb IHEPTUIO.

7. BbibepuTe 0aMH MM HECKOJIbKO MPAaBU/IbHbIX OTBETOB.

TeneBn3op npeobpasyeT 31eKTPUYECKY IHEPTUIO B...
a) TENJIOBYIO HEPIUIO;

6) CBETOBYIO 3HEPIUIO;

B) 3BYKOBYIO 3HEpruio;

r) MEXQHMYECKYIO SHEPTUIO.
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JHeprua n oKpyxarwowas cpeaa

& 5.MPUPOOHDbIE PECYPCbI -
MCTOYHUKU SHEPTUU

B coBpeMeHHOM X0341CTBE MCMNONb3YeTCs
okosio 200 HaMMeHOBaHUI MUHEpPaNbHO-CbIpbe-
BbIX MaTtepuanos. [lpupogHbie (MMHepanbHble)
pecypcbl KNaccu@uUMpyoTCs U pa3fensatoTcs Ha
rpynnbl. Ha pucyHke 2.1. npuBeneHa akonormyec-
Kas Kknaccudukaums, KOTopas Xapaktepusyet
NPUPOAHbIE pecypcbl MO UX UCHEPNAEMOCTU U
BO3MOXHOCTU BOCCTAHABIMBATLCS.

Yactb mMcyepnaembix M Heucyeprnaembix (He-
BO306OHOBNSEMbIX) pecypcoB 06nafaloT 3Hep-
rMen, KOTOPYK YenoBevecTBO WMCMONb3yeT AJis
YO0BNETBOPEHMS CBOMX MOTPEOHOCTEN.

PECYPCbl HEUCYEPTAEMDIE - Heuccskaemas
4yacTb NPUPOAHBIX PeCcypcoB, HEAOCTATOK B KO-
TOPbIX He OLLYLLAeTCs cenyac u He NpeaBUAUT-
ca B 0603pumom bGyayweMm (Hanpumep, pecyp-
Cbl COJIHEYHOM 3Hepruu). MNoHaTHE BKAKOUaET
N1Wb caM (PaKT KBEYHOro» Moay4YeHUs pecyp-
COB, HO He YYUTbIBaeT HeusbexHble IMMUTbI UX
NpaKkTUYECKOro UCNOIb30BAHMUS.

NPUPOLHDBIE PECYPCbIl - cunbl npupoabl (npupoa-
Hble 6Gnara), obuw,ecTBeHHass NONE3HOCTb KOTOPbIX
NONOXUTENbHO WAM OTPULLATENbHO M3MEHSEeTCA B
pe3ynbTate TPYAOBOW AEATENbHOCTU 4YeNoBeKa, UC-
nonbsyemble (MM NOTEHUMANbHO MPUrOAHbIE ANA
MCNonb30BaHUA) B KayecTBe CpeacTs Tpyaa (3emns,
BOAHble MyTWU, BOAA AN OpPOLIEHUS), UCTOYHUKOB
3Heprumu (rMApO3Heprus, aToOMHOe TOMJMBO, 3anachbl
ropro4Mx UCKOMAeMbiX U T. A.), Cbipbs U MaTepuanos
(MUHepanbl, neca, pecypcbl TEXHUUECKOM BOAbI), HE-
NoCpeACTBEHHO B KaYecTBe NpeaMeToB noTpebneHuns
(nuTbeBas BoAa, AMKOpACTyliMe pacTeHUs, rpubbl,
LBeTbl, NPOAYKTbI pbi60JOBCTBA), peKpeauun (Mecta
OTAbIXa B Npupoae, 0340pOBUTE/IbHOE ee 3Ha4YeHue),
6aHKOB reHeTuuyeckoro ¢oHApa (pecypcbl HaAEXHO-
CTU 3KOCUCTEM, BbiBEAEHUS HOBbIX COPTOB M NOpoA)
MU UCTOYHUKOB MHGoOpMauun 06 OKpyxawweMm
Mupe (pyKkoBoasiuMe naseoHTonornyeckme (Gpopmbl,
3anoBeAHUKU — ITaNOHbl NPUPOAbI, BUOMHANKATOPDI
MT ).

Peiimepc H. @. «[lpupodonosv3loeaHues

[p1pOAHbIe pecypCbl
{ 0 ®
Heuncyepnaembie Wcuepnaembie

ConHeyHas
3Heprus

JHeprius MOpCKUX
OTNMBOB W
NpUIMBOB

JHeprus

3€MHbIX Hefp

JHeprus BeTpa

Tekywas Bofa

@ 00OOD
G0000

Bo3obHoBnseMble HeB0300HOBNSEMbBIE

YncTbin BO3RYX

MckonaeMoe TonaMBoO

(yronb, HedTb, ras 1 op.)
lpecHas Boza

Inopopoaras MeTannmnyeckoe
rlotsa MMHEpa/bHOE Cbipbé
(xene30,30n0T0 1 Ap.)
PacteHus
Hemertannnyeckoe
KUBOTHBlE MMHEepanbHOE Cbipbé

(rnuHa, necok, pocdatbl 1 ap.)

PucyHok 2.1. Skonozuyeckas knaccugukayus (no B. A. BpoHckomy) npupodHsbix pecypcos
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Bo3o6HoBNsiIeMble UCTOYHUKKU SHEPrUM

Bo3obHoBNSIEMbIe MCTOYHUKU SHEPTUM — 3TO UCTOYHWUKM
3HEepruu, B KOTOPbIX MPOMCXOAMUT €e MOCTOSHHOe BOCCTa-
HOBNEHME 3a CYeT NPUPOAHbIX UMkNoB. K Bo3obHoBnse-
MbIM MUCTOYHMKAM 3HEPruM OTHOCUTCS: CONIHEYHAas 3Heprus,
3Heprus BeTpa, 3Heprusg GoMacchbl, reoTepMasnbHas SHeprus,
3HEeprus pek, 3Heprus NpUaNBOB U BOJH, SHEPIUs, Onpeaens-
eMasi pa3HOCTbO TeMMepaTtyp no rnybrHe okeaHa.

ConHue, KaK U3BECTHO, ABNSETCS NEPBUYHBIM U OCHOBHbIM
MCTOYHMKOM 3Hepruu Ang Hawen nnaHeTbl. OHO rpeeT BCHO
3emnio, NPUBOAMT B ABUXKEHME PEKU U COOBLLAeT CUNy BETPY.

Betep - pe3ynbrar fencTBus ConHevyHoro Tenna. Betep
[yeT Hag MOBEPXHOCTbH 3eMSIM BCIEeACTBME Pa3/IMYHOIO
HarpeBaHus 3emnn ConHuem.

Pekn nutaloTcs  [oxaaMu, BbINAZAOWMMKM M3 Tyu,
06pa3oBaHHbIX M3 BOASIHOTO Napa OkeaHoB U 03ep. bruomacca
COCTOMT U3 OpraHUYecKkmMx BeLLecTB, KOTOpble MPOU3BEAEHbI
pacTeHUsaMU nyTeM GOTOCMHTE3a MPU NONAYYEHUU SHEPTUUN OT
ConHua.

Pasgen Il MicTouHMKM 3HEprum

PECYPCbl BO3OBHOBNS'EMbIE - Bce
NpupoaHble pecypcbl, Haxoaswuecs B
npenenax 6uocdepHoro Kpyrosoporta Be-
LLEeCTB, CNOCOGHbIE K CAMOBOCCTAHOBIEHUIO
(4epe3 pasMHOXeHHe UNU NPUPOLHbIE LK-
KNbl BOCCTAHOB/NIEHUSA) 32 CPOKM, COM3Me-
puUMble C TEMNOM XO03SMCTBEHHOM AesTeNb-
HOCTK YenoBekKa (M03TOMY pacTUTENbHOCTD,
BOAA B peKke — BO306HOBNsIeMble pecypcCbl,
a nouBa, yronb, HedTb U Ap. MUHEpPaNbHble
6oratcTBa — HeBo306HOBNsIEeMble). CneayeT
OT/IMYaTb KONMYECTBEHHYI0 U KauyeCTBEH-
Hyl0 BO306HOBMMOCTb PeCypcoB: BUA, XKK-
BOrO KO/MYECTBEHHO BO306HOBMM uepes
npoLLecc pasMHOXEHUS, HO He BO306HOBUM
Ka4yeCTBEHHO B C/ly4Yae ero McYe3HOBEHUS
(yTpatbl reHooHAA).

Tabnuua 2.1. MoTeHuman TonaMBHO-3HepreTuueckoro kommnaekca Koiprbickoi Pecny6nmkm *

B pe3ynbTaTe  MCMO/Mb30BaHMS  BO30OHOBASEMbIX
MUCTOYHMKOB IHEPrMM BcCeobluee TEMSOBOE paBHOBECHE
He HapywaeTcs, TaK Kak B 3TOM CJly4ae He U3MEeHSseTcs
KONIMYECTBO 3HEpPruu, MoCTynawuwen Ha 3eMin u
yxomoauen ¢ 3eMnu.

3anacbl
Buabl aHeprun
mnpa. TYT ? ef. usMm.
MNoTeHuman HeBU3

Yronb 19834 2317 mnpa. T

MpupoaHbI ras 0,006434 4700 MAH. M

HedTb 0,0291 20,2 MAH. T

MoTteHunan BM3 B rog

[MaposHepreTuka 19,85 162,7 mnpA. kBTey

Mwukpo MC 1,72 5,8 mnpa. kBTeu.

ConHeuHas 3Heprus 41,6

[eoTepManbHble UCTOYHMKM 20,9

Betep 473

buoras 1,21

PECYPCbl HEBO3OBHOBNS'EMbBIE - Ta

Mpu yBenuueHun 3sHepronotpebneHns Ha 3emne | 4YacTb MPUPOAHBIX pecypcoe, KOTopas He

CaMOBOCCTaHAB/IMBAETCS B npouecce Kpy-
roBopora BewecTts B 6uocdepe 3a Bpems,
coMsMepuMmoe C TeMNoOM XO35IMCTBEHHOM
[eaTeNlbHOCTM YenoBeka (MuHepanbl, no-
UBbl, BUAOOBOI COCTaB >XMBbIX CYyLLECTB
MTA.).

Bo3o6HoBNAEMan 3HEPreTUKa ropasao «UniLe» TPaAULMOHHbIX 3EKTPOCTaHUMIA U TEMNOCTaHUMIA, T. K. HE
HaHOCMT 3HAUMTENbHOTO yiiepba okpyskatolein cpeae. Hanpumep, npu paboTe conHeUYHOM BaTapen HET HK
ManenLwero wyma, abCcontoTHO HUKAKMX BbIX/IOMOB, €/ HE HY)XEH PEMOHT HECKO/IbKO AECATKOB JIET.

BHacToALLIee BpEMA YENOBEK ELLLE HE HAYYMIICA U3BNIEKATb BCIO HEOBX0AMMYI0 SHEPTUIO M3 BO30OHOBNAEMbIX
MCTOYHMKOB, Taknux Kak ConHue, BeTep, BoAa, 6GMOTONAMBO. 18 3TOr0 HYXXKHO OMNpeaeneHHoe BpeMa Ha

pa3BUTME HAYKU U TEXHOTOTUMN.

t OcmoHog A. O., bakupos H. b., Micaes A. U. Teorpadus KbiprbisctaHa: YuebHuk. - b., 2000.

2 TYT - TOHHa YCNOBHOrO TOM/MBA.
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JHeprua n oKpyxarwowas cpeaa

BaxkHas ponb BO30OHOBNSIEMbIX MCTOYHMKOB JHEPIrMMN 3aKNKH4YaeTca B CO34aHUU C6aﬂaHCMDOBaHHOV1
3HepFETI/1‘-IeCKOI7I CUCTEMDI, KOTOpAad B COYETaHMU C MeponpunaATUAMU NO COXPaAHEHUIO 6M0pa3H006paBMﬂ,
npUpoAHbIX 3KOCHUCTEM U  YMEHbLUEHUKO 3HepFOI'IOTp66IIEHI/1$| no3BO/IT CHU3UTb 3aBUCUMOCTb OT
MCKONaemMoro toniMea U TeéM CaMblM YMEHbLLNTb POCT Bbl6pOCOB ANOKCMOa yrneponga U opyrux snooB
3arpAasHAWMX BeLlecTB.

HeB0306HOBNSIEMbIE€ UCTOYHMKMN 3HEPrUU

HeB0306HOBNSIEMbIE MCTOYHMKM IHEPIUM — 3TO PasIMyHble ecTeCTBEHHO 00pa3oBaBLIMECS NPUPOLHbIE
coeauHeHWs, HaKoNNEeHHbIe B NPUPOAE B TEYEHWE MUNIMOHOB NIET M COAepXKaLlme 6onblume 3anacbl SHEPTUK.
K HMM OTHOCATCA MCKOnaeMble BMAbI TOMAMBA M NPOAYKTbl MX NepepaboTku. BaxHenwme 3 HUX — HedTb,
yronb, NPUPOAHbIN ras, cnaHubl, Topo.

MepBOHAYaNbHO 3HEpPrus, 3anaceHHas B 3TUX UCTOYHMKAX, Takxke mcxoamna ot ConHua. OcobbiM BMAOM
HEeBO30OHOBNSEMbIX MCTOYHMKOB 3HEPIUMU SBNSETCS YpaH — SAEPHbIA UCTOYHMK SHEpruu, TONAUBO ANS
ATOMHbIX CTaHLMM, TaK KaK ero npomucxoxaeHune He CBSI3aHO C nanydyenmem ConHua.

Bo3obHoBNseMble UCTOYHMKM IHEPTUM YCNEBAKOT NOMONHATLCA C TOM XKe CKOPOCTbIO, C KOTOPOM YenoBek
MX MCMONb3yeT, a AN8 HEeBO30OHOBNSEMbIX MCTOYHWMKOB 3HEPrun noTpebyrtoTcs MWUANUOHBI NeT AN UX
BOCCTAHOBNEHMS.

HeB0306HOBNSEMbIMM X HA3bIBAKOT NOTOMY, UTO HAKOMIEHUE B HUX IHEPTUU NMPOUCXOAUT 3HAUYUTENbHO
Me[/IeHHee, YeM MX UCMONb30BaHMe. 3anachkl 3TUX PeCcypcoB Ha MaaHeTe NOCTOAHHO COKPALLAOTCS.

[porHo3mpyembie 3anacbl MMPOBLIX PecypcoB yrna coctaBnsatoT ot 15 no 30 tpaH. 1, HedTM — 300 Mapa. T,
rasa - 220 TpnH. kybomMeTpos.

Tabnunua 2.2. 06wme 3anacbl SHepreTMYECKMX Noe3HbIX UCKONAEMBbIX (MO AaHHbIM Ha 1991 r.)

Buapbl nckonaemoro O6wue reonornyeckne ExxeroaHble 06beMbI
TonnAuea 3anacbl, MApa. T Ao6blun, MNpA. T
KaMeHHbIN yronb 13898 (BmecTe c BypbIM yrnem) 3
bypbivi yronb 1
Hedtb 354 3,03
MpupoaHbIf ras 271 19
foptoume cnaHubl 6,6 -
Muposble 3anacbl

HEBO306HOBNAEMbIX UCTOYHUKOB 3Hepruu

Yronb

J
J HedTb
J

Jd

JHeprusa conHua, nocTyn

[prpoaHbIiA ra3

YpaH

Muposoe

J notpebnexue
Brog

PucyHok 2.2. [000800i npuxod conHe4yHoU 3Hepauu 8 CpasHeHUU € 3anacamu Hego300H08/51eMblX UCMOYHUKO8 IHepaul
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Paspen Il VIcTOYHWMKM 3HEprum

CyuiecTByeT TOUKA 3pEHUS, YTO NPU HbIHELIHUX TeMNaX A0ObIYM 3aNaCcOB YIS XBATUT NpUMepHO Ha 270
net,HedT™™ — Ha 35-40 net, rasa - Ha 50 net. [Mo3aToMy HedTb 1 ra3 C KaxabIM rOA0M CTOST BCE AOPOXeE.

Kaxpoe roptovee BelectBo obnafaeT onpeLeNieHHON TenaoToW cropaHms. M3 HMX camas BblcOKas
Tennota cropaHus - y Hedtu. ExerogHo 3HeproHocuTenu pobbiBatoTcs B Honbwmx obbemax.
Bbicokopa3BuTble cTpaHbl nony4varT okono 80% 3Heprum M3 3TUX IHEPromctouyHukos. Kpome Toro,
YTO 3aMachbl 3TUX IHEPrOMCTOYHMKOB OrPaAHMUYEHbBI, UX OFPOMHbIM HELOCTAaTKOM SABASIETCS 3arpsisHeHWe
OKpY)XatoLwewn cpefbl, Kak B MECTHOM, TaK U BO BCeMIaHeTHOM MacluTabe. MNpu 3ToM Macca 06pa3yoLmxcs
razoobpasHbiX UM TBEPAbIX NPOAYKTOB CrOpaHMs, NOCTYNAOLWMX B OKPYXXatLLY Cpeay, B HECKONbKO pas
npeBbIWaeT MacCcy MCNONb30BAHHOIO TOMAMBA. Hanpumep, Npu OKMraHUM NpUpOAHOro rasa - B 5 pas, npwm
OKWUraHmm yrng — B 4 pasa!

Ha pucyHke 2.2.BMAHO,Kakoe OFpPOMHOE KOJIMYECTBO IHEPTMM MPUXOAUT Ha 3eMito oT CONHLA eXerogHo,
M KakKnMM HeboNbwMM 3anacom 061a4atoT B COBOKYMHOCTM HEBO30OHOBNSEMbIE MCTOUHUKM SHEPTUM.

2.1. DHepreTnyeckaa MaTemMaTuka *

1. BbibepuTe U3 NpeasioXKEHHbIX HUXE MCTOYHMKOB HEPrUM Te, KOTopble ucnonb3ykTes B Kbip-
rbI3CTAHE: CONMHEYHAs SHeprus, SHeprusi MOPCKMX MPUAMBOB U OTIIMBOB, SHEPIUSl 3eMHbIX Heap,
3HEeprus BEeTpa, TeKyLas BoAa, yronib, HedTb, ras, buoras, kussk, Topd, Aposa. Pacnpenenute mx B
Tabnuue Ha BO306HOB/sSIEMbIE 1 HEBO30OHOBNSIEMBIE.

UcTouHunku sHeprum B KbiproiactaHe

Bo3obHoBNsieMble HeBo306HOBNSIEMbIE

2.Tlpyn CKMUraHUM pasnnMyHbIX BUAOB TPAAULMOHHOIO OPraHMyYeckoro TonaMBa B MpoAyKTax cro-
paHus obpa3syetca pasHoe konunyectso CO,. Tak, npu MCNO/b30BaHMM NPUPOAHOrO rasa Ha 1 HM?
Tonnuea obpasyetca 2 kr CO,, a npu okuranum masyta - 3 kr CO, Ha 1 kr Tonauvea.

MocuuTanTe, B KakoM ropoge Bblbpacbisaetcs 6osbwe CO, npuM 0AMHAKOBOM 0O6beME MCMONb-
30BaHMg TonaMBa: TI. buwkek — 874,4 TbiC. Xutenen, MCNonb3oBaHue rasa; r. HapolH — 34,8 TbIC.
XWUTenewn, UCnonb3oBaHue yrnsa (MoXxeTe BMECTO YKa3aHHbIX FOPOLOB BCTaBUTb Te, KOTOpbie bmxe
K BaM). KakoBa npuymMHa pasHMLbl B BbIGpOCax?

* [pakTnyeckme ypoku no TemMe KnnMata U 3Heprum no Kypcy «SHeprus u okpyatowas cpeaa» / Pen. O.A. MopoceHoBa, O. H. CeHoBa. -
C-No,2014.

Tak moyeMy ke MMpOBOe COOOLECTBO MPOAOMKAET MCMOMb30BaTb HEBO30OHOBNSIEMblE UCTOYHUKM
3HEeprumn B Ka4yecTBe OCHOBHbLIX? Ha 3TO eCTb HECKONbKO MPUUYUH: BO-NMEPBbIX, SKOHOMUYECKUE (IHEPTUs
- 3TO AEeHbrU), BO-BTOPbIX, MOAUTUYECKME (IHEPIUS — 3TO BNACTb), B-TPETbUX, COLMANbHbIE (HEXenaHue
MEHATb MPUBLIYHbLINA YKNALZ XU3HM).

Mo oueHKaM yyeHbIXx-3KOHOMUCTOB, B XX| Beke ob6liee sHepronotpebneHve Ha nnaHeTe yABOMUTCS.
MupoBoe coobuiecTBo cepbe3HO 03abouyeHo npobneMoli BO3MOXHOro AeduunTa 3SHEpropecypcos.
Mo3aToMy yxXe celyac Hago CTPEMWUTLCS K Mepexofy MOoSlydyeHUs SHEprum OT HeBO30OHOBMSEMbIX
MCTOYHUKOB 3HEPTUM K BO30OHOBASIEMbIM!

1. Yto Takoe npmnpoaHble pecypcbl?
2. Kakune pecypcbl OTHOCSTCS K KaTeropnm BO30OHOBNSIEMbIX?
3. Kakune pecypcbl OTHOCSTCS K KaTeropun HeBO30OHOBNSEMbIX?
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JHeprua n oKpyxarwiasa cpesa

4. Kakoe BAuMsHUE Ha OKpY>XaloLlyt cpeny OKa3blBa€T UCMOJ/Ib30BaHNE HeB0300OHOBNS-
€MbIX MCTOYHUKOB 3Heprvw|?

5. Mouyemy ConHLe CYMTAOT MEPBUYHBIM U OCHOBHbIM UCTOYHMKOM 3HEPTUM AN HALLEN
nnaHeTbl?

6. [ToyeMy He06X0AMMO MEPEXOANTL OT UCMOb30BAHNS HEBO30OHOBSIEMbIX NCTOYHM-
KOB 3HEPr1M K MCMONb30BAHMIO BO30OHOBNSEMbIX?

& 6. HEBO3OBHOBJ/ITEMDIE
MCTOYHUKU SHEPTUU

CoBpeMeHHOe 4enoBeYvecTBO He MbICIMT MMPOBOE NPOM3BOACTBO 6€3 MCMO0b30BaHUS HEBO30OHOBNSEMbIX
MCTOYHMKOB 3HEPTUN: YrNa, HedTH U ra3a. BoicokopaseuTtble cTpaHbl nonyyatoT okono 80% aHeprum us atmx
3HEepProMCcToO4HUKOB.

Yronb
Yronb  6bin OlHUM U3 MepBbIX
MCNONb3yEMbIX HEBO306OHOBIEMbIX

3HEeprouMcTo4HMKOB. [NaBHas ponb B
OCBOEHWUW YINS KAaK UCTOYHMKA SHEpruu
npuHaonexut AHrnuun. TaM ke Havanacb
NPOMbILWJIEHHAs PEBOMOLMSI. Yronb
Obln pelawmM HakTopoM B pasBUTMM
€BpONenCcKon UMBUIN3ALMMN.

B 1774-1784 ropax [x. VYarr
pa3paboTan 1 NoCTpona yHUBEPCAbHbIN
NnapoBOM ABUraTeNb,KOTOPbIM B OCHOBHbIX
yepTax He M3MEHMUNCS [0 HACTOALLero

BPEMEHMN. PucyHok 2.3. KameHHblli yeone

MapoBoi aBuratenb NpespaLlan TENNOBYKO 3HEPruio, 06pasyoLLyoCs NpU CrOpPaHUK Yrns, B MexaHu4e-
CKYH 3Hepruto. [pMMUTUBHbIE MApOBbie MalUMHbI MCMOAbL30BANMCL YXKe ¢ Hadana XVIII Beka, HO TONbKO
YHMBEpCaNbHAsg MawuHa Yatta morna ObiTb NpUCnocobneHa K pasnnyHbiM NPOMbILIEHHbIM NpoLeccam.
Yronib, TakuM 06pa3oMm, CTAHOBMIICS YHUBEPCANbHbIM 3HEproHocuTeneM. lNaposbie cyga 1M noesga obnerym-
W nepeaBuKeHUe, U yrofib MOXXHO 6bl10 NepeBo3nTb NO BCeM AHINM U B KOHLLE KOHLLOB MO BCEMY MUPY.
HoBble roposa pociv BOKpyr 3aBoA0B, paboTaloLWMX Ha IHEPTUM YIS U OPUEHTUPOBAHHBIX HA MUPOBOWA
PbIHOK. MOXHO CKa3aTb, YTO yrosib 1 nap obecneunnm nobeny kanutanmsma Hag beosann3aMoM U MNONOXKUIM
Hayano 3noxe NPOMbILLIEHHOro Kanutanu3ma B EBpone n Amepuke.

B pe3synbraTte Mcnonb3oBaHus yrns Ang NpoM3BOACTBA IHEPrUM 3arpsi3HEHWE OKpYXKaloLLen cpenbl yBe-
JIMYNNIOCH, HO NMPEKPATUACS eLLe XyALWni npouecc — yHmutoxeHme necos. B XVIII-XIX Bekax 3arpsisHeHne
atMocdepsbl CTaHOBUTCS Npobnemoi 6onblwmnx roponos. CMOr (CMecb AbiMa € TYMAaHOM) U CErofHS BnseTcs
60/1bLwIONM NpobeMot 3arpsa3HeHns B AHINM.

Ewe B 1965 rogy yronb 6611 CaMbIiM BaXXHbIM 3HEPrOMCTOYHMKOM B Mupe. B 1985 roay yronb gasan 31%
NpOU3BOAMMON YenoBeYECTBOM 3Hepruu. Yronb yaobeH Ans npoM3BOACTBA NEKTPUYECTBA M APYrMX Npo-
MbILLEHHbIX NpoueccoB. OH AaeT AeLleBYH 3HEpPruio B CTPaHaX, Fae OH AOCTyneH?.

1 Peitmepc H.®. MNMpupopononbosaHue. CloBapb-cnpaBoyHUK. — M.: «Mbiciby, 1990
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B kauectBe 3HEprouMcToyHMKa B OCHOBHOM MWC-
NONb3yeTcsa NPUPOLHbIA U APEBECHBIN YroNb.

B npouecce nobblun yrns B atmochepy nogHMMa-
0TC HEKOTOpble rasbl U yronbHas nbinb. [lo noa-
CYETaM Y4eHblX, Npy exeroaHow fobblye 4 Mapa. T
yrns B atMocdepy Bblaensetca 27 mnpa. M®> MeTaHa
n 7 mnpa. m* aByokucu yrnepopa (CO,). Kpome Toro,
B BO34yX nogHumaetcq 200 TbIC. T NbiAn. B 3aMKHY-
TbIX MPOCTPAHCTBAX MOA 3eMNel HakKannuMBaercs
MeTaH, MHOTAA B CWUY Pa3HbIX MPUYMH BO3HMKAIOT
MoXapsbl B LWAXTaX, yrpoXas XM3Hu WwaxTepos. 1o3-
TOMy £06blYa yris cCYMTaeTCs OnacHoM npodeccuen.
Crpoxanwme TpeboBaHNS AOMKHbI NPeabABASTLHCS
K CMCTEMAaM BEHTUAIALMM LLAXT, K TeXHUKe Be3ona-
CHOCTM Ha WWaxTaX, K BOCCTAHOBNEHWUIO 3eMeNb, U3
KOTOPbIX A0ObIBAETCS Yronb.

[pyrasa rpynna 3arps3Hutenen atmocdepsl — 370
SA0BUTBIE rasbl, Mbib U AblM, NOAHMMAIOLMECS C
TEPPUKOHOB — MUCKYCCTBEHHbIX FOP M3 MyCTbIX MO-
poa, M3BneYeHHbIX 13 WwaxT. OTKpbITasg fobblyva yrna
COKpaLLaeT pecypcbl NPOAYKTUBHbIX 3eMenb. YToObI
n06paTbCs [0 YroNbHbIX NNACTOB, HAAO CHATL BEp-
XHUIM CNOM NOYBbLI U FPYHTA, @ CHATLIM TPYHT HAAOo
OTBE3TM NOAANbLUE M MOMECTUTb B XPaHUAULLA.

Paspen Il VIcTOYHWMKM 3HEprum

NPUPOOHbIN YIOJlb npeactaBnseT co60i NpoayKT
pasnioxeHus 60/I0THbIX pacTeHHit (MX BO3pacT - A0
300 MnH. net). PacteHns otMupanu, norpyxanucb
B 6071010 U 6binn norpe6eHbl NoA, CNOAMMU Necka.
MocteneHHO 06pa30BbIBANUCH TONCTbIE C/IOM TaKUX
OT/IOXKEHUIA. DTU OT/IOXKEHUSA NOA, AEeIUCTBUEM AaBne-
Hug, TeMnepaTypbl U MUKPOOPraHU3MOB NpeBpaLla-
JIMCb CHavana B Topd, a 3aTeM — B YroJib.

3ATPSI3HEHME - npuBHeceHue B KakKylo-116o cpe-
AY WU BO3SHUKHOBEHUE B HEl HOBbIX, OObIYHO He-
XapaKTepHbIX Ans Hee (U3MUYECKUX, XUMUYECKUX
MAu GUMONOrMYECKUX areHTOB UNU NpeBbllleHue B
paccMaTpuBaemMoe BpeMsl eCTeCTBEHHOro cpeaHeM-
HOroJieTHero ypoBHs (B npeaenax ero KpamH1X Ko-
nebaHui) KOHLEHTPALUKN NEPEYUCTIEHHbIX areHTOB
B cpegne.

CPELIA OKPY)KAIOLLLASl - cOBOKYNHOCTb €CTeCTBEH-
HbIX U U3MEHEHHbIX AEeATeNbHOCTbIO NloAen abuo-
TUUYECKMX U BUOTUUYECKUX (haKTOPOB, OKa3biBAOLLUX
B/IMSIHUE Ha YeNioBeKa.

B 06ounx cnyyaax HabnropaoTca notepu onpeneneHHon Tepputopun. BMecTe ¢ notepeit nnowaam ncyesa-
0T PacTUTENbHOCTb, MOYBA U XXMBOTHbIN MUP, BOCCTAHOBUTb KOTOPbIE YXKE HEBO3MOXHO.

Mpu CKWUraHum yrna ons nonyvyeHust SHeprum B atMocdepy Takke NocTynaeT OrpoMHOE KOJIMYeCTBO A40-
BMTbIX ra3oB: okcuapl asota (NO,), yrepoaa (CO,), cepbi (SO,), AbiM, KOMoTb v Ap. 30na, 06pasyowwancs npu
CropaHuu yrna Ha KpynHbIX TennoBblx ctaHumax (T3C), Takke cospaeT npobneMy npu BbIBO3e U CKNAAMUPO-

BaHWK €€ 3a ropoaoM.

Hukakon APVFOVI OHEPIroONCTOYHHUK HE Bbl6paCbIBaeT TaK MHOTO YrneKuMcaoro rasa, Kak yrosb.

OTpmuaTeanb|e nocneacTeuda npuMeHeHuna yrnga gnsa nonyvyeHmna sHeprun MOXXHO HECKOJIbKO YMEHbLLUNUTb
C NOMOLLbIO COBPEMEHHbIX TEXHONOMNI. BOT OCHOBHbIE U3 HUX:

° npuMeHeHne ycoBepLleHCTBOBAHHbIX KOHCprKLI,VIVI KOT/10B, CHWMXaKLWMX o6pasoBaHMe oKCcnaos

cepbl 1 a30Ta U Bbl6pOCbI 30/1bl;

° npUMEHEHNE OYMUCTHDLIX COOpy)KGHVIVI 7 CI)VIJTprOB ONa OYUCTKKU ObIMOBbIX A30B OT CEpbl, a30Ta U

30/bl;

° npuMeHeHne BOAHO-YIrOJIbHbIX CyCHEHBMVI BMeCTO yrns.

2.2.lopeHue yrnga B Kucnopoae®

1. [lns npoBeneHWs onbiTa BaM NOHA069TCA: CMMPTOBKA, KONba, yrosb, M3BECTKOBAs BOAA, KUC/IOPOL.
Mpu oxuranum yrns obpasyeTcs yriekucnblii ras. 1ns Toro 4tobbl 3T0 NPOBEPUTD, paCKauM Kyco-
YeK yrns Ha NIaMeHu CNUPTOBKM M ONYCTUM ero B Konby. [opeHue yrns ctaHoBUTCS 60/1ee MHTEHCKB-
HbIM, YeM Ha OTKPbITOM Bo3ayxe. [pu cropaHuu yrepoaa obpasyetcs yrnekucnbii ras: C+ 0, = CO,.
[lobaBuM B KONBY C ra3oM M3BECTKOBYHK BOLY — OHA MYTHeeT. M3BecTkoBas Boaa 0OHapyxuBaeT

YINEKNCAbIN ras.

>

* MpakT1yeckune ypoku no TeMe KmMMaTta U SHeprum no Kypcy «IHeprus U okpyskatowas cpeaa» / Pea. O.A. NMogoceHoBsa, O. H. CeHoBsa. -

C-6,2014.
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JHeprua n oKpyxarwiasa cpesa

2.B nome ecTb iBe Meyn, OTanIMBalTCA YeTbipe KOMHaTbl Mioulanabio 68 M2 Kaxabli rog cxxura-
eTca 6 M*> ppeBecuHbl 1 500 Kr yrns.

W3 yrna renepupyetca: 4,1 kBteu/kr sneprum; 0,43 kr CO, Ha KBTeu.

Mpu cropanum 1 kryra - ao 2,3 kr sei6pocos CO,.

Bonpoc 1: kakoe konuuectso CO, obpasyetcs B pesynbrate 06orpesa OMa eXerogHo?
Bonpoc 2: kakoe konunyectso CO, He byaeT BbibpoLeHo B aTMochepy, ecin ByaeT MCMnoNb30BaTbCA
Ha 170 Kr yrng MeHbLue?

Kak obpasyetcs yronb B npupoae?

2. Tloyemy yronb 6bi1 pelarowmm GakTopoM NPOMBbILLIEHHOW PEBOMIOLMM B AHIIUU U
BO BCEM Mupe?

3. [loyeMy MMEHHO yrofib AONr0e BpeMs OCTaBasiCsl OCHOBHbIM 3HEPrOMCTOYHMKOM B
MPOMBILNIEHHOCTM M Ha TpaHcnopTe?

4. B uyeM npenMyLLeCTBa YIS Kak MCTOYHMKA SHEPrUmU?
5. B yeM rnaBHbI HEQOCTATOK YIS Kak SHEProMCTOYHUKA?

HedTb  HedTenpoayKTbi

Hed)Tb ABNIAETCA HE TOJIbKO UCTOYHUKOM 3SHEPIUN.

OHa CNyXMT Takke CbipbeM AN HedhTeXMMUYECKOM npeacTaBnsiowas co6oii MPOAYKT pa3noXeHus

NPOMbIWNEHHOCT, NPOM3BOACTBA MIACTMACC U AAKE o nuokneTOUHBIX PACTEHMIi M OPraHU3MOB, KMB-

nekapct. lpubnusutensHo 90% Bceit [OOLIBAEMON 111y cotHM MUAAMOHOB et Hazaa. Morubas, oHM
J ’

Heq)Tl/I MCNonb3yrwT B KayecCTBe TOMJMBA, OCTaJibHad ¢OpMMpOBaJ1M OT/IO}KEeHMA Ha rny6m-|ax ot 30 me-
4aCTb MCNONb3YETCA ANnda nonydeHua Heq)TEXVIMVI‘-Ie- TpOB A0 8 KMIOMETPOB.

CKMX MpOAYKTOB. Takoe pacTounTeNnbCTBO SIBHO Hepa-
3yMHO.

HekoTopeble coctaBnstowme cbipolt (HeobpaboTaHHOM) HedDTM MCMONBb30BANUCL 41K NONYYEHUS SHEPTUK
COTHM neT. CoBpeMeHHas xe HedTaHas NpOMbIWAEHHOCTb poaunack B lNeHcnnbBaHum B 1859 roay. C tex
nop HedbTSHas NPOMbIWNEHHOCTb YBEPEHHO pa3BMBanach U cemnyac NMaMpyeT Ha MUPOBOM PbIHKE 3HEeprou-
cTo4yHMKoB. Cbipas HedTb pacnpefeneHa Ha 3emie HepaBHOMEPHO M TaK XKe HepaBHOMEPHO noTpebnseTcs
xutenamm 3emnn. OCHOBHbIe 3anmackl HeTU cocpepoToyeHbl B Poccun, Ha bivkHem BocToke, B JTaTMHCKOW
Amepuke n Abpuke. KpynHbie notpebutenu Hedtn — CLLUA n eBponeickue cTpaHbl, rae ee 3anachl He Tak Be-
MKW, NpOMbILWNEHHO Pa3BUTbIe CTPaHbl NOBbICMAM CBOM XMU3HEHHbIN YPOBEHb B MEPBYH0 oYepeb UMEHHO
6naromaps 66nbweMy noTpebneHuto HedTu. TeppuUTopUanbHOE pasaesieHne Npon3BoOACTBa M NOTpebaeHus
HedTVM B MMpe NMOPOAMNO KPYMHOMACLUTabHY MeXAYHApOAHYI0 TOProB/, KOTOPask M3 3KOHOMMUYECKOro
SBNIEHMS NpeBpaTMaaCh B NMOAUTUYECKOE M TauT B cebe 0nacHOCTb BO3HUKHOBEHUSI SHEPrETUYECKMX U KO-
HOMMYECKMX Kpu3ncos. Hegapom HedTb 4aCTO Ha3bIBAKOT KYEPHBIM 30/10TOMY.

Mpexpe yem fo6bIBaTL HEPTH, HAAO NPOBECTU rE0IOTMYECKYIO Pa3BeLKY, TO eCTb HAMTU 3aNexXn nckonae-
Moro. [ToTom BypsT CKBaXKMHbI C MOMOLLbIO BYpPOBbIX YCTAHOBOK, YTOObI f,06bIBaTb HEPTL U3 3E€MHbIX FYOUH.
3ateM cbipas HedTb NocTynaeT Ha HedTenepepabaTbiBatoLWMe 3aBOAbI UM HA TENNOBbIE 31EKTPOCTAHLMUM
NS OKUraHums.

MHoro HedT 1 HeTeNPOAYKTOB NOTpebnseT TpaHcnopT. Ho cevyac BO3pocC MHTepeC K pa3paboTke anek-
TpoMobunen, K CMOb30BaHMIO Fa30B MeTaHa M MponaHa B ABUraTensax rpy3oBMKOB, aBTOOYCOB, U T. 4. B
LaNnbHENLIEM 3TU Mepbl MOMOTYT 3aMEHUTb HedTb.

HedTb nerko TpaHcnoptnpoBaTh. O6bIYHO ee TPaHCNOPTMPYHOT NO HedTenpoBoAaM MK MOPeEM B HedTe-
Ha/IMBHbIX TaHKepax.

N3 BCex cOBpEMEHHbIX TOMIMBHO-3HEPTreTUYECKMUX PECYpPCOB HedTb OTIMYAETCS CaMOWM BbICOKOW 3KOHO-
MUYeckon 3pdekTMBHOCTbI. OHa Nlerko TpaHcnopTupyeTcs, 061a4aeT BbICOKOM TENNOTOM cropaHus. Ecam

HEDTb - 310 cnoXHas cMecb Yr/1eBOAOPOAOB,
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Paspen Il cTOUHUKM 3HEPTIUM

CpaBHMBATb C KAMEHHBIM YrneM, TO OHa Bblaenser
UYTo npousBoanT u3 HedTH? MeHbLUe 3arpsa3Hsawmnx sewects. [Npu ee nepepa-
CaMmble W3BECTHbIE MPOAYKTHI Nepepabor- 60TKE MOXHO MOMy4YaTb MHOMO PasfiMyHbIX MaTe-
KM HEdTU — 3TO TOMIMBO: BEH3MH, KEPOCHH, pvanoB, UCMOMb3yeMbIX B XO34MACTBE, B TOM uucie
AW3EeNbHOE TOMAMBO M TOMAMBHbIE Macna, BelecTBa ANS MULEBOM MPOMBIWNEHHOCTU. 32%
a Takxe napaq)MH, 6VITYM, CUHTEeTUYecKue MWUPOBOTIO I'IOTpe6f|eHl/|$| JHeprmm NoKpbiBaeTCsa 3a
BOJIOKHA, KOTOPble BXOAAT B COCTaB TKaHEMN, cyeT Heptn. OgHaKO TPYAHO CKa3aTb, HA CKOMIbKO
BOCK, KOMMpOBasnbHyt Oymary, kpacutenu eLle xBaTUT 3anacoB He@Tu. OHU MOryT BbITb UCTO-
AN MeYaTaHUs KHWT, raset, CUHTETUYECKMe weHbl yepes 35-40 net, ecnm He ByayT HaMAEHbI
MOtoLLMe CPeacTBa, YAobpeHus, L0XMMUKA- HOBbIE 3aNeXMW.
Tbl AN CENbCKOrO XO34MCTBA, NAacTMacco- B 10 >xe BpeMsi HedTb B onpeneneHHbIX YyCI0BM-
Bble MIUTKK, MIEHKNU U Ap. X SIBNIIETCS BELLECTBOM, 3arps3HSOWMUM OKpYXKa-
oLyt cpepny, 0C06eHHO NpoCTpaHCTBO MUpPOBOro

OKeaHa, BOAbl KPYMHbIX peK, NoA3eMHble BOAbl U
nouysy. [10 NpeanonoXeHMIM yYeHbIX, eXXerogHo B MMpoBoi okeaH BbinmBaeTcs Ao 30-35 MAH. T HedTH
n HedTenpoaykToB. [yt noctynneHuns HedTH B OKeaH CaMble pa3HOODOpasHble: eCTeCTBEHHbIE BbIXOAbI
HedTEHOCHbIX NAACTOB Ha fiHE OKeaHa, BbIopOChl HePTU Npu BypeHMM CKBAXKMH, aBapuM Ha HeTAHbIX NnaT-
dopmax, cbpoc 6annacToBbIX BOA NPU NOPOXKHEM XOAE TaHKEPOB, aBapuM HedTeHANUBHbIX TAHKEPOB U T. 4.

KpynHenwasa aBapus npomsowna 20 anpensi 2010 r. B MeKCMKAHCKOM 3anmBe Npu B3pbiBe HedTSHOM
nnatdopmbl «Deepwater Horizon» B 80 knnomeTpax ot nobepexbs wrata JlynsmaHa. Nocnenosaswumii no-
Cne aBapuu pasnue HedTH CTan KpynHenwmM B Mupe: 3a 152 aHa Bbinnnock okono 5 MunnmMoHos 6appeneit
HedTH, HePTIHOE NATHO AOCTUINO NIOLWAAM 75 ThICAY KBAAPATHLIX KWTOMETPOB. 3Ta O4HA M3 KPYMHENLWnx
TEXHOTEHHbIX KaTacTpod No HEraTMBHOMY BAUSIHMIO HA 3KOOMMYECKY 06CTaHOBKY!.

B nocnenHue rogbl obliee KONMYECTBO HEPTEHANMBHbLIX BONbLUErPY3HbIX TAHKEPOB AOCTUINO 6onee 250
eamHuL,. 65% pobbiTol HedT NepeBO3MTCA STUMM TaHKepaMu. MiHoraa cyaa TaHkepHoro ¢boTa Tepnar aBa-
pun. ECin npeanonoXuTb, YTo rpy30N0AbEMHOCTb HEKOTOPbIX TaHKepoB Aocturaet 200-300 TbIC. TOHH, Kpy-
LeHWe KaXa0ro U3 HUX paBHOCK/IbHO NIOKaNbHOM 3KON0rMyeckon Katactpode. Ha cywwe HedTb TpaHCnopTH-
pyeTtcs no TpybonposogaM. MHorga n TpybonpoBoabl TepnsT aBapuio, B pe3ynbTaTe NpOUMCXOAST 3aMnoBble
BbIOpOCHI HedTH Ha 3eMAIL0. ITO TaKkXKe NarybHO BAMSET HA IKONOrMYecKyo 06CTaHOBKY.

Ha noBepXxHOCTU BOAbI HEMTb CO34aET TOHYANLLYIO MACASHYIO MAEHKY. Y MOPCKMUX XXMBOTHbIX, NTULL, Ha Tena
KOTOpbIX NOMana Takas naeHka, HapyLwaeTcs TepMOperyaaums, XKMBOTHbIE MOTYT OC/IENHYTb NPy NonagaHum
HedTM B rnMasza u NornbHyTb. Ha MOBepXHOCTM BOAbI, MOKPLITON HEDTSIHOM NMIEHKOW, MCHe3aeT MIAHKTOH,
ABNSALLMIACS OCHOBHBIM KOPMOM A1 MHOTUX PblO, YHUUTOXAETCA caMa pbiba M Apyras >KMBHOCTb. M3-3a
HeXBaTKM KMCNOPOAA NMOBEPXHOCTb BOAbI MPEBPALLAETCS B BOAHYH MYyCTbIHI. Bo3poxaeHue Xu3HU 34echb
MOXEeT HauyaTbCs TOSIbKO Yepes Tpu-yeTbipe roga. B 6onee 3alimiLeHHbIX OT BeTpa M BOAH BOAAX 3TOT Mpo-
Lecc MoxeT 3aHaTb 10-15 ner.

PucyHok 2.4. Asapus 8 MekcukaHckom 3anuge

! B3pblB HedTsHOM NnaThopmbl B MeKCMKAHCKOM 3anMBe: KpynHeilas skonoruyeckas katactpoda CLUA. URL: http: //earthquake-
today.info/.

41



JHeprua n oKpyxarwiasa cpesa

2.3. HedraHble 3arpa3HeHus

Mouemy pa3nuBbl HepTU ryéuTENbHBI 419 BCErO XXMBOT0?

[lng Toro 4to6bl 3T0 NPOBEPUTD, 3AMONHMUTE CTaKaH A0 NOJIOBMHbI BOAOW. HanenTte B cTakaH pactu-
TeSIbHOE Mac/o Tak, YTobbl 3aM0ONHMUTL CTakaH NpubansnTenbHo Ha 2/3. ObpaTMTe BHUMaHMe Ha To,
YTO MacCso M BOAA HE CMELUMBAKOTCS. Tenepb NPOBEAMTE PYKOM MO MACISAHMUCTON MJIEHKE M MOMpo-
ByMTE OTMbITb MAC/I0, HE UCMOJb3YS MbIO.

O6vsacHeHue

HedTb nmnaBaeT Ha MOBEPXHOCTM OKeaHa M 0OpasyeT BO34YXOHEMPOHWULMAEMYHK MEHKY, KO-
TOpas HapywaeT BO34yXO- M TennoobMeH Mexay BOfoeMoM M atMmocdepoi. [MnaBatowas Ha
MOBEPXHOCTU HeDTb MaYKAET BCEX XXMBOTHbIX, KOTOPbIE C Hel conpukacatTcsd. OHa MOXeT ocTaTbCs
B Nepbax NTUL, B pPE3ynbTaTe Yero Te He CMOryT neTathb. [1T1ubl Takke MOryT OTPaBUTLCS HedTbIo,
€C/IM OHW NOMbITAKTCA KNHOBOM MOUYMCTUTL CBOU MEPbLIWKK. M3yyeHne nocnenctsuii ot HedTaAHOM
yTeuku u3 TaHkepa «Exxon Valdex» nokasanu, Yto ypoH OKpyXatoLern cpene, HAHOCUMbIN YyTeYKaMu
HedTH, cepbe3Hee, YeM NMpeanonaranoch paHee. B HacToswee BpemMs CYMTAETCS, YTO BpEeAHOE BO3-
[eNCTBME HAa MOPCKYH XXM3Hb MOXET ObITb OLLYTUMbIM LaXe NMPU COOTHOLIEHUWM MEHEE OAHOW YacTu

HedTM Ha MUAIMAPA, NOMNYASLUH.

Mpu ckunraHun HedTenpoaykToB B atMocdepy BbibpacbiBaeTcst 60nblLIOE KOAMYECTBO YINIEKMCIONO rasa.
MpunepepaboTtke HedTH B OKPY>KAIOLLYHO Cpeay BblAENAHOTCSA yrapHbli ras,coeAnHEHNS CBUHLLA,0KCU bl a30Ta
U cepbl, Bbi3blBasi 60NE3HM paCTEHWM, XKMBOTHbIX, YenoBeka. HedTb M HedbTenpoayKTbl — BbICOKOTOKCHMYHbIE
BELLECTBa, LEeNCTBYIOLLME HA BCE XKMBOE, 0COOEHHO Ha OpraHU3Mbl, HaXoaawWwmecs B 6BMONOrMYeCcKon Lenu.

Takum o06pasom, n pobblya, MU TPAHCMOPTMPOBKA, M MNepepaboTka HedTM COMpsKeHbl C BPeAHbIMU
BO3AENCTBMSAMM HA OKpyxatwlwyo cpeay. [1o3ToMy cnefyeT MCNonb3oBaTb €€ TOMAbKO TaM, rAe OHa
He3amMeHuMa. [lna npou3BOACTBA Tenaa Mbl MOXEM MCMONb30BaTb ApYrMe UCTOYHMKM, Be3onacHble Ans
OKpY>XXatoLLer cpefibl, KOTOPbIX XBAaTUT HAAOMTO.

1. Kak obpasyetca HedTb B npupoae?

2. B yeM npenMmyLLecTBa HEPTH KaK UCTOYHMKA IHEPTUM MO CPABHEHMIO C yrnem?

3. Micnonb3yeTcsa nn HedTb rae-HMbyab elle, KpoMe Npon3BOACTBA SHEPTUn?

4. CBa3aHbl 1 BpedHble NOCNEACTBUS OT UCMONb30BaHNUsa HedTM TONbKO C BbiGpocamu 3a-
rPA3HAIOLLMX ra30B MpU €e ropeHun?

PucyHok 2.5. lopeHue npupodHoz0 2a3a 8
6b1my
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MpupoaHbIii ras

MpupoaHbIf ras,kak n HedTb, U Yronb, 06pa3oBanca B 3eMne 13
OCTaTKOB PaCTeHUM U MENKUX XMBOTHbIX. 3aNeXun NpupoaHOro
rasa 0ObIYHO HaxomdTcs BMecTe C HedTbio, XOTS CyLLeCTBYHT
YMCTO ra3oBble MecTopoxaeHus. [pUpoaHbI ra3 HaxoauTCa B
3emne Ha mybuHe ot 1000 MeTpoB [0 HECKONbKMX KMTOMETPOB.
[@a3 TpaHcmopTupyeTcs K MecCTy noTpebneHuss no  ceTtu
TpyboNpoBOAOB, MEPEBO3UTCS HA HEPTAHBIX TAaHKEPAX MOPCKUM
nyTeM W B LUCTEPHAX — XKENe3HOL0POXHbIM TPAHCMOPTOM.

25% 3Heprum B Mupe BbipabaTbiBaeTCs M3 NMPUPOAHOro rasa.
Mo nobbiye rasa nepeoe MecTo B MUpe 3aHMMaeT Poccus.

CopepxxaHue 3HeprMn B MPUPOLHOM rase MOYTM TaKoe Xe,
Kak n B HedTWn. lNpupodHbIM ra3 MCNoNb3yeTcqa B KayecTse
TOMAMBA Ha 3NMEKTPOCTaHUMAX, B ABUratensx asTomobunen, B



ObITY M KaK Cbipbe B MPOMbIWAEHHOCTU AN MONYYeHUs
pasMYHbIX OpPraHMYeCcKMx BELLECTB, HaNpuMMep, NnacTmacc.
B 3K0MOrMYyeckoM OTHOLIEHWM MNPUPOMHLIA ras ABNAETCA
CaMbIM YMCTbIM BMAOM TOMAMBA, EC/IN CPABHMBATL C YIEM
M HeodTblo. pM ero cropaHun 06PasyeTcs 3HAYMTENbHO
MEHblUEe KO/IMYECTBO BPEAHbIX BELLECTB MO CPAaBHEHUIO C

Paspen Il VIcTOYHWMKM 3HEprum

NMPUPOOHBIA TA3 - cMecb rasos,
06pa3oBaBIIMXCA B HeApax 3emMau npu
aHa3po6HOM PasNOoXKEHUM OpraHM4ecKuX
BewecTs. MpUpoaHbIii ras OTHOCMTCA K
NONE3HbIM UCKONAEMbIM.

ApyrMMu Bugamm tonamea. GkuraHme npupoLHOro rasa ocsoboxaaet npnbnunsutenoHo Ha 45% MeHbLe
CO,, ueM cropaHue yrmig, u Ha 30% MeHble, yeM cropaHue HedpTM. OAHAKO CKMUraHWe YenoBeyecTBoM
NPUPOAHOTO rasa Takxke NpUBOAMT K YBEMUYEHUIO COAEPXKAHMS YINEKMCIOro ra3a B atMmocdepe.

B Hactoswee BpeMs MHOrMe rasonpoBOAbl HE TONbKO 3arpsA3HAKT OKPYXAKLWLYH Cpeay, HO U
NpeacTaBASOT NOTEHLMANBHYI0 ONACHOCTb KPYMHOMACWTAaOHbIX aBapuii, B pe3y/ibTaTe KOTOPbIX BO3HUKAET

OMNaCcHOCTb B3PpbIBOB U MOXXapoOB.

Yto npousBoaAaT 13 rasa?
MpupogHbIn ras OT/IMYHO
BCTYMaeT B XMMUYECKYH peakuuio
ropeHus. [lo3ToMy vawe Bcero
M3 Hero MoJyyakwT 3Hepruw -
37eKTpuYeckyro u Tennosyk. Ho
Ha OCHOBE ras3a MOXHO chenatb
ewe ynobpeHns, TONInBO, Kpacky u
MHOroe gpyroe.

PucyHok 2.6. [lobbiya 2aza

2.1

lNoHabnopanTe 3a TeM, Kak ropsT yrofib U NPUPOLHbIN ra3s. Kakon npouecc conpoBo-

XOAETCS MEHbLUMM BbIBPOCOM CaXkM 1 KONoTu?

2.4. Napawmmn NMMOH *

HanonHute cocya Bogoi Ha 1 cM. BOTKHMTE TpM CNUYKM B IMMOHHYIO JO/bKY B DOPME Tpeyrosib-
HOW MMPaMUIbl TaK, YTOBbI FOJIOBKM CMMYEK CXOAMIMNCH HA BEPLUMHE NMPaMUAbI.
MoMecTuTe IMMOH CO CMMYKAMM Ha CEPEAMHY COCYAa Tak, YTobbl OH MIaBas B BOAE. 3aXKruTe YeT-

BEPTYIO CMIMYKY M €10 MOAOXKIUTE ApYyrue Tpu.

Hakpo#iTe IMMOH CO CMMYKaMM CTakaHOM TakuM 06pa3oM, 4ToObl OH BCTan B COCYA,

Yto Bbl HabnopaeTe?

Cosemel 0115 ycnewiHoii deMOHCcmMpayuu

JInMOHHas fonbka A0MKHA ObITb 4OCTAaTOMHO 6OJIbLIONM, YTOObI AepXKaTb CMMYKKU M B TO XKe BpeMs

He TOHYTb B BOAE.

ObvscHeHue

3a npocToTo 3Toro hoKyca CTOAT CIOXKHbIE BU3MYECKME NPOLLECCHI, 0BecneymBatoLme pesynsTarT.

>

* [pakTnyeckune ypoku No TeMe KamMMmaTta U S3Heprum no Kypcy «IHeprus u okpyxatowas cpena» / Pen. 0. A. MNMopoceHoBa, O. H. CeHoBa. -

C-16,2014.
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Bo-nepBbix, Mbl UMeeM 00bIYHbIN 3PdeKkT aTMOChepHOro AaBAEHUS, BbI3BAHHbIN PaCLIMPEHUEM U
CKATMEM ra3a BHYTPU CTaKaHa B pe3y/ibTaTe ero HarpeBaHus U OXJIAXKAEHUS. Tenno OT Tpex cnmyek
HarpeBaeT BO34yX BHYTPWU CTakaHa. [locie cropaHns BCero KMCNOpOAa BHYTPU CTakaHa CMUYKM ra-
CHYT, a BO34yx oxnaxpaaetcs. OXnaxaeHHbI BO34YX 3aHMMAET MeHbLUE NPOCTPaHCTBA, NO3TOMY BOAA
HaYyMHaAEeT MOCTynaTb B CTaKaH, 3aHMMasn 0CBOOOAMBLLMICS 06beM. Bo-BTOPbIX, peaKLMs ropeHus me-
HSEeT UMEILLYHOCA Cpefy, U3MeHsas 06beM rasa B cTakaHe. [opsiLimMe CMYKM NOMNOLWAT KUCIOPOS, U3
BO34YyXa BHYTPU CTakaHa. [IpoayKTaMmn 3TOM peakLmm SBASKOTCS YIIeKMCIbli ra3 1 Boga. Boga - 3to
XMIAKOCTb, NO3TOMY KOJIMYECTBO ra3a B CTakaHe YMEHbLUAETCS — M BOAA MOAHMMAETCS B CTakaH, YTo-
6bl 3aMONHWUTL 06BEM.

[opeHMe opraHMYecKoro TOMJMBa MMEET TOT e 3PPEKT, YTO U FOPEHUE CNIMYEK B 3TOM LEMOHCTPA-
LMK; KMCIOPOA M TOMAMBO (CAMYKM) ropsiT, 06pa3ys YraeKMcbli ra3 U apyrue noboyHbie NpoAyKThI
(Bomy). [@a3006pa3Hbiit YrNEKUCbIV a3 NOCTYNAeT B aTMOCheEpY, @ TAaKXKe MOXKET pacTBOPATLCS B OKe-

aHax, 06a 3Tn npouecca asn4aroTca 4acCTtbto yrnepogHoro Kpyroeopora.

2.5. loMalHAa SKOHOMMKA

1. MocuuTaiite NpUMeEpPHOE KOMMYECTBO ropsiyeit BoAbl, KOTOPYH MCMOJb3YeT Balla CEMbs 3a Heae-

JIK0 (ByLW, MbITbe MOCYAbl, BAHHA U T. M.).

2. MocyunTaite, CKONBKO IHEPTUM UCMONb3YeTCa AN HAarpeBa 3TOM BoAbl. YTOObI yBeNUUUTL TeMMe-
patypy 1 n Bogbl Ha 1 °C, Heobxoammo 4,2 k[ (4200 [xx). TemnepaTtypa X0n04HOM BOAOMPO-

BOAHOM BOAbI paBHa npuMepHo 6 °C.

3. Paccuutaiite, CKonbKo rasa HeobxoamnMo ObiNo CKeYb AN HarpeBaHUS BOAbI, KOTOPYK UCMONb-
3yeT Balla CeMbS ANS MbITbS NOA AYLWEM B TEYEHME HELenu U B TedeHue roga. [Mpu okuraHum

1 M*npupogaHoro rasa Bbigenserca 35,5 MIx aHepruu.

4. MopcunTaiiTe, CKOMbKO rasa HeobxooMMO CxKedb 3a MecsL, U 3a rof.

Kak obpasyeTcs npupoaHbIi ras?

MouyeMy NpMPOAHbIN a3 CYMTAETCS CaMbIM IKOMOMMYECKM YNCTBIM U3 HEBO30OHOBNSIE-

MbIX UCTOYHUKOB 3Hepr|/w|?

3. Buem npenmyuecTtBa U HEAOCTATKU NMPUPOAHOINo ra3da Kak MCTOYHUKaA BHEDFI/IM?

4. Kakyt onacHOCTb HeCyT ra3onpoBoabl?

Topd u roproune cnaHubl

KpoMe paccMOTpEeHHbIX Bbille HEBO30OHOBASEMbIX UCTOYHMKOB
3Hepruu, CyLecTBYOT TOPd M roproumne CiaHLpbl.

To, 4To nNonyyaembie M3 Hero TOophoBPUKETI ABNAKOTCS OTHOCU-
TENbHO AELEBLIM BUAOM TOMMBA, MO3BONSAET FOBOPUTL O LiENEco-
06pa3HOCTM NOAAEPXKAHUS MX MPOM3BOACTBA HA CYLLECTBYHOLWEM
YypOBHe.

TOP® - 310 MCKONaemMoe TOMN/IMBO,
KOTopoe 00pa3oBanocb M3 oOcCTar-
KOB MCKOMAEMbIX pacTeHHit B ycno-
Busax 6onot. Cnoit Topa B 60n0Tax
06bI4HO He MeHee 30 cMm.

OCHOBHbIM I'IOTpe6MTEJ'IeM TOpCbﬂHbIX 6pVIKeTOB aBngaeTcqa )KeJ'Ie3H0,EI,0pO)KHbII7I TPAHCNOPT U HaceneHue.
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PucyHok 2.7. 3anexu mopga PucyHok 2.8. [lobbiya mopga

loptoume cnaHubl MO CBOMM KauyeCTBEHHbIM MOKa3aTeNsiM He SBASoTCS 3PHEKTUBHBIM TOMNIMBOM M3-3a
MX BbICOKOW 30/IbHOCTM M HU3KOW TeNNoTbl cropaHus. OHKM He NPUTOAHbI ANS NPAMOT0 CKUraHus,a TpebytoT
npeaBapuTENbHOM TEPMUYECKOWM NepepaboTKM C NONyYEHUEM XKMAKOTO U ra3006pa3HoOro Tonimea.

Mpwu ycnoBum pa3paboTKy COBPEMEHHbIX TEXHONOMMIA A,00bIYM, NEPePabOTKM U CKUTAHUS, HE HAHOCSLLMX
BpeLa OKpYyXalLlei cpeae, roptoume CaHLbl SBASIOTCS NepCneKTUBHbIMU ANS SHEPTETUKMY.

FOPIO"YME CJTAHLbI npencraBnsioT coboii ne-
pexogHyio ¢opMy MCKONaeMoro TomauMBa oOT
yrmna K HedTu. foproume cnaHubl COCTOAT U3 Npe-
00/1a4a10WMX MUHEpPaNbHbIX U OpPraHUMYeCcKUx
yacrtei, nocnepHaa cocrasnser 10-30% ot
Maccbl MOpPoAbl M TONbKO B C/aHLAX C€aMoro
BbICOKOro KauectBa pgocturaer 50-70%. Opra-
HUYeckas 4acTb fIBNsieTca npeobpasoBaHHbIM
BELW,ECTBOM NpPOCTEMLINX BOAOPOCIEA WUNU U3-
PucyHOK 2.9 loprodue cnaHybi MEHEHHbIX OCTATKOB BbICLUUX paCTEHMﬁ.

1. Kak obpasyetca Topd? [oe ncnonb3yeTcs 3T0T BUA TONIMBA?
2. MOXHO 1M MCNOMIb30BaTb rOptOYME CNaHLbl Kak MCTOUHMK Tonauea? Novemy?

HeBo306HOBNSIEMbIE UCTOUHUKU JHepruun Kblprb|3c1a|-|a

Nckonaemblie 6oratctBa KbiprbiacTaHa — 3T0 B OCHOBHOM FOpHOUYME UCKOMaeMble, K KOTOPbIM OTHOCSTCS,
npexnae BCero, yrofibHble MeCcTopoxaeHus. Psa yronbHbIX MeCTOPOXAEHUIM pPacnonoxeH B HXXHOM Kbip-
rbisctaHe (CyntokTa, Kbisbii-Kug, Y3reH, Kok-AHrak u Taw-Kymbip).

YronbHble MecTopoxxaeHus ceBepHoro KelprbisctaHa pacnonoxeHsl B Mccbik-Kynbckor kotnosuHe (XKbip-
ranaH, Kamxu-Can) n KasakckoM 6accertHe (Kapa-Keue). O6wwme 3anachl yrns, COOTBETCTBYHOLWME COBpe-
MEHHbIM Tpe60BaHUAM NPOMBILLIEHHOCTH, COCTABAAOT 28,3 MAPA. T, U3 HUX pa3BedaHHble — 2,3 MNIpA. T, 06-
LensBecTHble — 26 mapa. 1. Obwme reonormyeckne 3anachl yras Ha TeppuTopum Kbiprbi3CTaHa COCTaBAAOT
28317 MAH. T, U3 HUX HA OCBAMBAEMbIX MECTOPOXAEHUAX — 1294 MNIH. T.

HedTaHble 1 razoBbie MeCTOpPOXAEHUS BCTpeyalTcs B ceBepHOM yactu DepraHckoi fonuHbl. OCHOB-
Hble HedTsHble MecTopoxaeHus: BoctouHbli M3backeHT, YaHrbip-Taw, Kapanbl-Cyy, CeBepHbIi PuwTaH,
MN36ackeHT.

la3oBble MecTopoxaeHms: Capbl-Taw, Kbizbin-Anma, Cy3ak, Ybiibipublk, Capbl-KaMbilw; ra30KOHAEHCAT no-
nyyatot us ctpyktyp CesepHoro Kapakubl-Kyma.

45



DHEeprua 1 oKpyxatoLwas cpeana

(aamave'd’y ‘eHudelrgl

‘Uidauo]|1°g ‘a0omdoqg ‘' ‘eoHUTLIreWeE )] ‘gaeded g’ ‘@0doHONMH'G'g) 119007-T007 ‘00000G:T MMUQAUISd KOMIEIIdI9Y XIAWSBLOMIM XiqHeawou 19idey  wewendalew O[]

(19fog s1qHaLrewdaL)
CIEEICITIET]

191708 a19HaLredaHM
19fAd a19H1A1d

197Ad a19HESLRW

€el n aLpaH

quo.L

o
o
o

H = <«

[DHDWIEI2AIGY 2IGWADUONIN JIGHEILOL] "OT'Z HOHAING
attkd swauHnwoiry Y

197Ad aigHTd|\

197Ad 19HBWdAD

BHUL|
dowedpy

oLouog

v

I
<D
©

ot ol
7 mymv

minrgAudad uoxdeiaidiay a0ddArad xiaHrodudu xiawaeuoddu erde))

46



Paspen Il VIcTOYHWMKM 3HEprum

Topd 1 roprtoume cnaHubl BCTPEYAKOTCS Cpefm 3anexen yrna B MectopoxaeHusax CyntokTbl, Kok-AHraka,
Kaprawa (8 paioHe Y3reHa). O6wue passefaHHble 3anacbl NPeBbIWatoT 65 MAH. T. B 0OKpanHHbIX U BHYTPEH-
HMX BNagMHaX Ha NepeyBNaXXHEHHbIX y4acTKax BCTpeYatoTcs Hebonblime nnowaam topda.

AN =

AToMHas (apepHan) sHepreTuka

ATOMHas 3Heprus CerogHs MCNosb3yeTcs NpaKTUYecKu
TONbKO NS MPOM3BOACTBA 3NEKTPUYECTBA, XOTS CyLLEeCT-
BYIOT NPOEKTbI TENIOBbIX aTOMHbIX CTaHLMIA. [epBbIi npo-
MbILLIMIEHHbIA aTOMHbIA peakTop 6bin 3anyweH B CCCP Ha
Nnpon3BOACTBEHHOM 006beauHeHun «Masgk» B 1948 ropgy, a
B 1949 roay — nepBbIii paAnoXmMMMUECcKUi 3aBog, rae 6biam
M3roTOBNEHbI NepBble 06pasLbl aTOMHOrO opyxus. MNepeas
aToMHag anekTpoctaHuma (A2C), nocTaBngLLAs 31eKTPo3-
Hepruio B 00LLyto ceTb, 6bina noctpoeHa m nyweHa B CCCP
B 1954 r. B ropoae O6HMHCKe Kanyxckor obnactu.

CeronHs BO BCEM MUpe aTOMHble 3nekTpocTaHuun (A3C)
[alT npuMepHo 17% npou3BOAMMOM Ha 3eMe 31eKTpo-
3Heprun. Hanpumep, B Poccnm Ha pecatn ASC npousso-
anTca npuMepHo 16% anekTposHeprum. Cnepyet OTMETUTD,

I'IepeqwchTe OCHOBHblIE MECTOPOXAEHNA YA B KprFbI3CTaHe.

I'IepeqwchTe OCHOBHblE MeCTOpOXAEHNA HECDTI/I B KprFbI3CTaHe.

I'IepeqmchTe OCHOBHblE€ MECTOPOXOEHNA Fa3a B KprFbI3CTaHe.

ﬂepeqmchTe OCHOBHblE MeCTOpPOXOEeHUA TOpCba N roproYnx CaHLUEB B KprFbI3CTaHe.

ATOMHA$ SHEPTETUKA - 370 cnoxHoe npo-
M3BOACTBO, BK/IOYaloLee B ce6s He TONbKO
ASC, HO M ppyrMe NpPou3BOACTBEHHbIE LMU-
K/bl: A06bIYA rOPHbLIX MOPOA, COAEPIKALMX
YPaH, UX TPAQHCNOPTUPOBKA, XPaHEHUE U T. A.

0TXO0Obl PAOMOAKTUBHBIE - 310 no6ou-
Hble 6MONOrMYEeCcKU UNU TEXHMYECKU Bpea-
Hble BelecTBa, KOTopble coaepar obpa-
30BaBlIMEC B pe3ynbTate AeaTeNlbHOCTU
YyenoBeKa paAUOHYKAMAbL. PapuoakTUBHbIE
otxoabl (PAO) onacHbl mpexpe BCEro TeM,
YTO copepXKaluecs B HUX PaAUOHYKIUADI
MOryT pacceuBaTbcs B 6uocdepe M Bbi3bl-

BaTb pa3/invyHble reHeTu4eCKue UsSMeHeHus B
KneTKax XuBbIX OpraHu3mMoB, B TOM 4ucnie 1
yenoseka.

4TO peyb MAET O NPOU3BOACTBE MMEHHO 31EKTPOIHEPIUM.

B pa3Hbix cTpaHax no-pasHomy oTHocatcs K ASC. Jinpe-
pPOM B MCMOJIb30BAHMM IHEPTUM KMUPHOTO aToMax» SIBNseT-
cst ®paHuuma. Okono 80% anekTpo3Heprum 3aechb Boipaba-
TbiBaeTcst Ha ASC. B lepmaHmm, HaobopoT, npuHsaTo pewenme kK 2020 roay 3akpbiTb Bce ADC Ha Tepputopmmn
CTpaHbl.

[lns paboTbl aTOMHOM 3M1eKTPOCTaHUMKN TpebyeTcs cneumanbHoe SaepHoe TOMNIMBO, 3aMnacbkl KOTOPOro Or-
paHMyeHbl. ATOMHAa 3HepreTMka — 3TO CI0XKHOE NPOM3BOACTBO, BKItoYatowee B cebs He Tonbko ASC, HO U
Lpyrue npou3BOACTBEHHbIE LUMKIIbI: LOObIYY FOPHbIX MOPO4, COAEPXKALLMX YPaH, UX TPAHCNOPTUPOBKY, Xpa-
HeHue 1 T. 4. V13 pyapl BbIAENAOT OKCUA YPaHa, a pafM0aKTUBHbIE OTXOAbl MAYT B OTBa.

MNpaBunbHee roBopuTb He 06 aTOMHOM 3HEPrUn, a O 9AEPHOM SHEPTUK, TO eCTb SHEPTMM aTOMHOIO SApa.
Ha A3C B kauecTBe MCTOYHMKA 3HEPrMM UCMONb3YIT PaSMUOAKTUBHbBIE XMMUYECKME INIEMEHTLI: YPaH Uau
NAYTOHWUM, 14Pa KOTOPbIX HEYCTOMUMBbLIE U NPU NMOMIOLWEHUN HEUTPOHOB MOTYT CAMOMPOU3BONbHO AENUTLCS
n obpa3oBbiBaTh bonee nerkue gapa. [pu ux geneHun Boigensetcs 60nbLwoe KOAMYeCcTBO TENIOBOM 3Hep-
run. LlenHas peakums geneHuns npouMcxonuT B SAEPHbIX peakTopax. Boigenvelieecs B aKTUBHOM 30He peak-
TOpa Tena0 NOrNoWAETCS XUAKUM TENNOHOCUTENEM, KOTOPbIM AOCTAaBNSET TEMIOBYO 3HEPIUI0 B Tenn006-
MEHHUK (MaporeHepaTop), rae OHa UCMONb3yeTca A9 NpeBpalleHms Boabl B nap. lanee nap HanpasnseTcs
Ha 0Obl4YHY0 NapoBYH TYpOMHY, BpaLLaOLLYH0 3NeKTPoreHepaTop, U 3Ta cucTeMa paboTaeT, Kak Ha 0ObIYHOM
TENJI0BOM 3NeKTPOCTAHLMMN.

Mcnonb3oBaTh saepHOe TONAMBO A1 BblpabOTKM 3MEKTPOIHEPTMM — Ype3BblYaiHO 3aMaHuYMBas uaes.
MpeumyiectBa atoMHbIx 3nekTpoctaHuuit (A3C) nepepn TennosbiMu (TOL) M rmaposnekTpocTaHUMAMU
(MC) o4yeBMAHbI: HET OTPabOTAHHOIO TOM/IMBA, ra30BbIX BbIOPOCOB, HET HEOOXOAMMOCTM BECTU OFPOMHbIE
06beMbI CTPOUTENbCTBA, BO3BOAMTbL MIOTUHbI MU XOPOHUTb MIOA0OPOAHbIE 3EM/IN HA AHE BOAOXPaHUIMLL,. U

! OcmoHoB A. 0., baknpoe H. b., Ucaes A. . Teorpacdus KbiprbizctaHa: YuebHuk. - b., 2000.
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BCE e LenecoobpasHoCTb CTPOUTENLCTBA M aKcnayaTaumn ADC yacTo CTaBAT NOL COMHEHME WU3-3a BPEAHO-
ro BO34EMCTBUS PafMOAKTUBHbIX BELLECTB HA OKPYXKAIOLLYIO CPesy M YenoBekKa.

dkonoruyeckne npobnembl, CBA3aHHbIE C pa3BUTUEM SAEPHON SIHEPreTUKM

OcHoBHble 3konornyeckne npobnembol A3C cBg-
3bIBa/IMCb C 3aXOPOHEHWEM OTpaboTaHHOro To-
NnnuBa, a Takxke ¢ nukeuaaument cammx A3C nocne
OKOHYaHMSA LOMYCTUMbIX CPOKOB 3KCMyaTaLMM.

CnepyeTt NOHWMMATb, YTO MPU CTPOUTENbCT-
BE M 3KCMAyaTauuMM aTOMHbIX 3/1EKTPOCTaH-
LM HAapyLIakoTCs NpaBa OyayLWwMX NOKONEHUN,

OpHako nocne YepHoObIIbCKOW KaTacTpodbl NOTOMY UTO 3MEKTPOCTAHLMIO CTPOMT OAHO
1986 ropa rnaBHYH 3KOMOMMYECKY OMaCHOCTb MOKO/MIEHME, BbIrOAY OT BbIpaBOTKU 3HEpPruu
ADC cTtanu cBS3bIBaTb C BO3MOXHOCTbIO aBapuM, nonyyaeT cneaytollee MOKONEHUe, a peLlaoT
KOTOpble MMEIT KpaliHe HeraTMBHble 3KONnoruye- npobnemMy C pagMoaKTUBHbIMU OTXOAAMMU M
CKMEe M IKOHOMMYeckue nocnenctsus. B pesynb- NUKBUAMPYIOT MOCNEACTBUS aBapuin — Byay-
TaTe YepHoObINbCKOM aBapuu PaaMOAKTUBHOMY Wwue nokonexHums!

3arpsI3HeHUI0 NoaBeprnach TeppuTOpma B pagnyce
bonee ABYX TbICSAY KMJIOMETPOB, OXBATMBLUAS CBbI-
we 20 rocypapcrs.

MNMocnencreust B3pbiBa Ha YepHOObIIBCKOM aTOMHOW 31€KTPOCTAHUMM Aanm 3HATb 0 cebe B nepBble Xe
Mecaubl. JTlogu, NpOXMBaBLUME HA TEPPUTOPUSX, MPUNEXALLMX K MeCTy Tpareauu, 3abonesanu Heusne-
4yMMbiMK BonesHsaMu. MNMocTpafanu NUKBMAATOPbLI NOCAEACTBUIA aBapuK: M3 obLLero ymMcia nMKBMAaTo-
poB B 600 000 okono 100 000 uenoBek yxe HET B XMBbIX — OHM YMEPJIXN OT 3/10KA4YECTBEHHbIX OMy-
XOnew U pa3pylleHns CUCTeMbl KpOBETBOPEHMUS. BONbLIMHCTBO OCTaBLIMXCS NMKBUAATOPOB CTPALalOT OT
MHOFO4YMCNEHHbIX 3a60neBaHMIA, B TOM YUC/IE€ OHKOMOMMYECKMX, PACCTPOMCTB HEPBHOW M 3HAOKPUHHOM
cUCTEMBI. 3T XXe NpobaeMbl CO 300pPOBbEM — y NOCTPAAABLUEr0 HaCceNeHUs NpUIeraoLmMx TeppUToOpUn.

OT aBapuu B YepHobbine nocTpafany He TONIbKO N0AM — BCE XXMBOE Ha 3emsie NoYyBCTBOBAO Ha cebe
CMepTeNbHY Cuny paauauuu. Nocnenctems KatacTpodbl SBAKIOTCS YXKaCalWMMK CBUAETENbCTBAMM Ye-
NOBEYECKOMN XanaTHOCTM.

YpokK, NpenofHeceHHbI YenoBeyecTBy YepHoObl1bCKOM KaTacTpod o, He Oblal OLLEHEH NHOABMM.

Cnyumsluascsa 8 mapte 2011 ropa katactpoda B ANOHMM NOKa3ana, YTo M B HACTOsILLEE BPEMS BEPOST-
HOCTb aBapuit Ha coBpeMeHHbIx AJC He ucKyaeTcs.

B pe3ynbTaTe cunbHeWWwero 3eMeTpICceHUs U NOCIeA0BaBLUErO 338 HUM LlyHaMM Npoum3oLuna KpynHas
paguaumnoHHas aBapusa Ha ADC «DykycmMa-1». 3eMneTpsaceHme U yaap LyHamu BbIBEIU U3 CTPOSI BHELLHME
CpeacTBa 3neKTpoCHabXeHus u pesep-
BHble [M3€e/bHble reHepaTopbl, YTO SBU-
I0Cb  NPUYMHON HepaboToCnoCOoBHOCTH
BCEX CMCTEM HOPMANbHOIO M aBapUMHOTO
OX/IAXAEHUS M MPUBENO K PaCMIaBleHUI0
AKTMBHOW 30Hbl PEAKTOPOB Ha 3Hepro-
6nokax 1,2 u 3.YpoBeHb pag1aumun Bosne
CTaHUMM npeBbicun HopMy B 20 pas.

B katactpode 1 oT ee nocnencTeuii no-
rmono 15 800 uyenosek. 3arpsizHeHue pa-
IMOAKTMBHbIM Lie3neM Obiio B 168 pas
6onee cnnbHbIM, 4eM nocne 6oM6bI, cOpo-
LWWEHHOM Ha XMpocuMmy, kaTacTpoda 6bina
bonee cTpallHOM,4eM B YepHobbIne. IBa-
KynpoBaHo 6onee 160 Tbicsu YenoBek U3
2 MWUINMOHOB, KOTOPbIEe NOABEPIINCH BO3-

nencteumio. [onHasa nuKeuoaumsa nocneq-
CTBMIT aBapuu 3aimet 30-40 nett. Pucyrok 2.11. Asapus Ha ASC «Dykycuma-1»

* TopbkuWe ypoKM snoHcKoi kKaTactpodbl. 04.04.2012.dykycuma. URL: http: www.russiancouncil.ru.
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BakHbIM ypokom DyKycHMbI CTaNo pa3BeHYnBaHne Muda o0 6€30NacCHOCTM aTOMHOM IHEPrETUKM.

MNMocne kaTacTpodbl B AnoHnKn Bo BceM mupe Ha ADC npMHMMatoTca Bce Heobxoaumble Mepbl anst obec-
neyeHus 6esonacHocTn paboTtaowmx Ha ADC noer 1 OXpaHbl OKpYXatoLwen cpeabl.

PannoakTMBHbIE OTXOAbI 06PA3YOTCA MOYTM HA BCEX CTAAMSAX SAEPHOrO LMKNA, U Nepuog, nosypacnaga
MHOMMX PaAMOAKTMUBHbIX 31EMEHTOB, TAKMX KaK YpaH WM NMAYTOHUM, UCNOJIb3YEMbIX B KAYECTBE UCTOYHMU-
Ka 3HEepruu, COCTaBNSET COTHM NET.

bonblumMe Hamexabl y4veHble BO3MAraldT HA MEPCNEeKTUBHbIA MCTOYHWMK 3SHEPruu: YrnpaBaseMbli
TepMOSiAEPHbIA CUHTES.

2.6. lpepHaa MmatemaTuka *

3adaHus 018 pabomsl 8 2pynnax

1 rpynna

1. Ha YepHoObINbCKOM aTOMHOM 3/1eKTpOCTaHUmMK pabotanu peaktopbl PBMK-1000. 310 03HavaeT
«peaKTop 60/bLION MOLLHOCTM KaHaNbHbI». TeNn0Bas MOLWHOCTb peaktopa — 3200 MBT, a anekTpu-
yeckas MoLLHOCTb 3Heprobnoka — 1000 MBT. Kakos K4 A3C?

2. Mo nHdopmaumm benopycckoro komuTteTa no npobsemMam nocnencTeuin katactpodbl Ha YAIC,
B TeyeHune 5 net (2006-2010) Ha NMKBMAALMIO NOCIEACTBUIM aBapuM Ha YepHOObIIbCKOM aTOMHOW
3NeKTpOCTaHLMKU pecnybnvka uctpatuna 1,5 mnpa. nonnapos. Ckonbko Pecnybnuka benapych Bbl-
HYXXA€Ha TpaTUTb Ha TMKBUAALMIO NOCIEACTBUI aBapUM eXeAHEBHO?

3. BpeMs, 3a KoTOpoe pacnafertcs NoN0BMHA KOMMYECTBA PAAMOAKTUBHOIO 3/1EMEHTA NIYTOHMS
(nepuopn nonypacnaga) — 24 Toicsumn net. Cumtas, YTo HOBOE MNOKONEHWE NOAEN NOSBASETCS Kaxable
25 net (BO3pacT, KOrga poAMTenu 3aBOAST AETEN), HaMAWUTE, CKOMbKO MOKOMEHUM CMEHUTCS, MOKa
pacnafeTcs NoAoBMHA NJIYTOHMS, BbIOPOLEHHOMO M3 B30OPBABLUEroCs peakTopa.

2 rpynna

1. Mpn aBapun Ha YepHOOLINLCKOM ATOMHOM 31EKTPOCTAHLMM CYMMApHbIA BbIOPOC paaMoak-
TUBHbIX BELLECTB B OKpyXatouyto cpeay 6bin 50 MKu, yto coctaBnsiet 3,5% obuiero konuyecr-
Ba PafAMOAKTMBHbIX BeLecTB peakTopa. Kakoe KoAMyecTBO pafMOaKTUBHbIX BELLECTB OCTaNOCh B
«capkodare»?

2.TaMMa-um3nyyeHue ydile BCEro noriowaeTcs CBUHLOM (B 1,5 pasa nyylle ctanbHOM 6poHM U B
22 pasa nyywe BoAbl). C1oM CBMHLA TONLLMHON 2 CM 0C1abnseT uanyyeHue B 2 pasa. Kakon Tonwu-
Hbl HY>XE€H CNOM CBMHLA, YTOObl 0CN1abutb M3nyyeHme B 128 pas?

3. CumTas HaceneHune 3eMnuM paBHbIM 6,5 MNIpA. YENOBEK, HAMAMTE, KaKOe KONMYECTBO PaaMOaK-
TUBHbIX BELLECTB NPUXOAMUTCS HA KAXKA0TO XKUTENS.

3 rpynna

1. DnekTpuyeckas MOLLHOCTb peakTopa, B30pBaBLIerocs Ha YepHobbIIbCKOM aTOMHOM 31EKTPO-
ctaHumn, 1000 MBT. MOLLHOCTb COBPEMEHHBIX BETPOBbIX TYpOUH aocTturaet 2 MBT. CKONbKO HYXKHO
BETPOBbIX TYPOMH, 4TOObI 3aMEHUTb OAUH peakTop?

CunTas, YTo CTOMMOCTb COOPYXKEHWS OAHOTO AAEpHOro 3Heprobioka paesHa 1,5 mapa. $, paccum-
TalTe, KAKOBa LOMKHA OblTb CTOMMOCTb COOPYXXEHWS OQHOr0 BeTpoarperata, ecim 6ol Mbl XOTenu
NOCTPOUTb BETPOINEKTPOCTAHLMIO TAKOWM Xe MOLLHOCTM.

Cnpaska

BeTtpoarperatbl MOLHOCTbIO 2 MBT CyLLLECTBYHOT M YCMELWHO NPOU3BOAAT SNEKTPOSHEPTUIO, HAMPU-
mep, B aHuun. CTouMoCTb NPOM3BOACTBA M YCTAHOBKM OHOMO BETPSIKA B HACTOSILLEE BPEMS 3HAUU-
TE/IbHO MEHbLIE 3 MUINIMOHOB A0/N1apOB. TakuM 06pa3oM, BETPOBAs SHEPTETMUKA HE TOMbKO 3HAUM-
TE/IbHO MEHEE OMnacHa, YeM aToMHas, HO 1 CYLLLECTBEHHO bosee AelieBas, BeAb A1 PaboTbl aTOMHOM
CTaHLMU HY>KHO AOPOroCTosILIEE 91ePHOE TOMIMBO, @ BETEP PabOTAET AAPOM.

* [pakTnyeckune ypoku no TeMe KAMMaTa U IHeprum no Kypcy «IHeprus u okpyxatowas cpena» / Pen. O.A. lNopoceHoBa, O. H. CeHoBa. -
C-6,2014.
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2. Mpu aBapun Ha YepHOBbLINBCKOM aTOMHOM 31EKTPOCTAHLMKM CyMMapHbIM BblIOpOC pagmoak-

TUBHbIX BELLECTB B OKpyxawuwyt cpeny 6bin 50 MKy, yto coctaBnset 3,5% obuiero konuyecr-
Ba paAMOaKTMBHbIX BELIECTB peakTopa. Kakoe Ko/iMYyecTBO paauMoakTUBHbIX BELLECTB OCTasoch B
«capkodare»?

3.pv aBapuu Ha YepHOObINbCKOWM aTOMHOM 3N1eKTPOCTaHumm B 1986 rony B okpy»karoLyto cpeny

B UMCsie APYrMX PafMOAKTUBHbIX 3/1IEMEHTOB NOMan MIyToHui 239, nepuo noiypacnasa KoToporo
24 TbicauM neT. PaccunTaiiTe, Kakoe KOMMYECTBO MAYTOHUS M3 YepHOObINbCKOWM aTOMHOM 3/1EeKTPO-
CTaHLMU BCE eLle HaxXoaMnoch B okpyxatowen cpene B 2006 rony?

To e - png n3otona uesnin-137 ¢ nepuonom nonypacnaga 30,0 ner.

4 rpynna
1. Mo uHdopMaunn benopycckoro KommteTa no npobnemam nocneacTeni katactpodol Ha YAIC,

B TeyeHune 5 net (2006-2010) Ha IMKBUOALMIO MOCNEACTBUIA aBapuM Ha YepHOObITbCKOM aTOMHOM
3/1eKTPOCTaHUMM pecnybnnka nctpatmna 1,5 mapa. nonnapos. KakoBbl 3aTpaThl, NOHeCEHHbIe Pecny-
6nmkow benapych 3a 20 net?

2.Mpun aBapmn Ha YepHOObITLCKOM aTOMHOM 3NEKTPOCTAHLMM CYMMapHbIA BbIOPOC paanMoakTUB-

HbIX BELLECTB B OKpyxKatowyto cpeay 6bin 50 MKu, uto coctasnseT 3,5% obLero Konnmyectsa pagm-
0aKTMBHbIX BellecTB peaktopa. [ToMHg, uto 1 Kn = 3,71010 bk = 3,7¢1010 pacnagoB B CEKyHAY,
paccyuTaiTe, CKOMbKO pacrnagoB B CEKYHAY MPOMCXOAMI0 Cpa3y Noc/ie aBapMm B OKpPYXKatoLLen cpe-
[le U B npeaenax paspyLeHHOro peaktopa?

3. PaccunTaifTe, CKONbKO pafMOaKTMBHbIX PacrnafoB B CEKYHAY MPOMCXOAMN0 Obl HA KaXaoM M?

MOBEPXHOCTU MNAHEThI, €C/IM Obl BCe BbIOPOLIEHHbIE PaIMOAKTUBHbIE BELLECTBA PAaBHOMEPHO pac-
npeLenuamcb No NoBepxHocTu 3emau. (CuntaTtb 3eMto WapoM paguycoM 6,4 ThbiCsy KM.)

HaiouTe, CKONbKO pacnafoB B CEKYHAY MpoMcxoamno 6bl Ha 1 M2,

Pacckaxute 06 aTOMHOM (S4epHOM) 3HepreTuke.

Pacckakute o nocnencTemnax YepHobbinbCKOM KaTacTpOdbl.

YT0 BaM M3BeCTHO 0 KaTacTpode Ha AIC «Dykycuma-1» B AnoHUn?
PacckaxunTe o npemnmyLectBax U Hegoctatkax ADC.

vihc N

lNoyemy HedTb, yronb, NPUPOAHbIN a3, ClaHLbl, TOpd Ha3bIBAOTCS HEBO30OHOBNSE-
MbIMW MCTOYHMKAMU SHEPTUMN?

o

B ueM npeumyLLecTBa M HEAOCTATKM HEDTU KaK UCTOUHMKA SHEPTUMN?

ﬂoquy JHEPreTmka OTHOCUTCA K 4YMCy 3KONOTrMYeCKu Hebe3onacHbIX 0Tpacne|?1
I'IpOMbILIJﬂeHHOCTM?

Kakune skonornyeckme npobniembl CBS3aHbl C UCMOMb30BAHMEM HEDTH?

9. TlloyeMy ras gBnseTcs HaMbonee 3KONOMMUYECKM YNCTbIM M3 TPALMLMOHHbIX 3HEpre-
TUYECKMX MCTOYHUKOB?

10. MNoyeMy ncnonb3oBaHMe HEBO30OHOBNSEMbIX UCTOYHMKOB IHEPrMM BeAeT K rNo-
6anbHOMY U3MEHEHMIO KIMMaTa?

11. Kakne Bbl 3HaeTe MeCTHble UCTOYHMKM 3Heprumn B KbiprbisctaHe? K KakuM BMOAM
NMPUPOLHbIX PECYPCOB OHM OTHOCATCS COMMACHO Knaccudumkauumn? B kakux panoHax
pecnybamnKmn BCTPEYAOTCS X MECTOPOXKAEHUA?

12. B kakor yactm Kbiprbi3cTaHa pacnonaratoTcst pa3BefaHHble 3anackl HedTn?
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Tectbl K paspeny Il «McTouHMKM 3HEpPrUM» (§ 5, 6)

1. Kakue npupoaHblie pecypcbl OTHOCAT K HEUCHEPNAEMBIM:

Q) YNCTbIN BO3AYX, IHEPIUS 3€MHbIX HEAP, COMHEYHAs SHeprus;

6) nnofopoAHas NMoyBa, 3Heprns MOPCKMX NPUAMBOB M OT/IMBOB, MPEeCHas BOAA;
B) aTMOChEepHbIM BO3AYX, 3HEPrus BeTpa, TeKyLLasn BOAA;

r) CONHeYHas 3Heprus, npecHas Boaa, N1040poAHas NoyBsa.

2. ACTOYHUKMN 3HEPruM, B KOTOPbIX MPOUCXOAMUT €e NMOCTOSSHHOE BOCCTAHOBNEHUE 3a CYET NPUPOAHbIX
LIMK/I0B, Ha3bIBAIOT

3. BbiGepuTe 04HO MU HECKONBKO MPABUIIbHBIX CYXKAEHUIA.

a) ConHue 9BngeTCs NePBUYHBIM M OCHOBHBIM MCTOYHMKOM SHEPIUU AN HaLlel NaaHeThbl.

6) B HacTosLLee BpeMs YenoBeK Hayuynncsa M3BnekaTb BCO HEOOXOAMMYIO 3HEPIUIO0 U3 BO30OHOBNASEMDIX
MUCTOUYHMKOB 3HEPIUM.

B) HeB0306HOBNSIEMbIE UCTOYHMKM IHEPTUM YCNEBAKOT NMOMNOAHUTLCS C TOM XKe CKOPOCTbIO, C KOTOPOM Ye-
NOBEK UX UCNONb3YET.

r) Camas BbICOKas TENJIONPOBOAHOCTb — Y HEPTU.

4. Mpu HbIHELWHUX TeMNaX A06bIYM NPUPOAHBIX PECYPCOB YA XBAaTUT NPUMEPHO Ha:
a) 35-40 ner;

6) 270 ner;

B) 50 ner;

r) 80 ner.

5. Mpu HbIHEWHMX TeMnax A06bI4M NPUPOAHDLIX pecypcoB HedTH XBaTUT NPUMEPHO Ha:
a) 35-40 ner;

6) 270 ner;

B) 50 ner;

r) 80 ner.

6. Bbibepute 04HO UM HECKONBKO NPaBWIbHbIX CYXKAEHWUNA.

a) Yronb 6b11 NEPBbIM MCMOMIb3YEMbIM HEBO30OHOBNSEMbIM SHEPrOMCTOYHMUKOM.

6) aBHas ponb B OCBOEHMM YIS KakK UCTOUYHMKA SHeprun npuHapnexut CLUA.

B) DHEProMCTOYHUK, MPY UCMONb30BaHWM KOTOPOTo BbIOpPaCbiBAETCS HAMMEHbLLEE KONMYECTBO YINIEKMCI0-
ro rasa,— 370 yrofb.

r) NpuMeHeHMe BOAHO-YrONbHbIX CYCMEH3Ui BMECTO YIS NO3BONSET YMEHbLWUTb OTPULIATENbHbIE NOC/es-
CTBMS MPUMEHEHUS YINS.

7. BbibepuTte 0AMH UK HECKONBbKO NPaBUbHbIX OTBETOB.

Mpy OKUraHUK yrasa Oas noayvyeHust SHeEpPrMn B atMocdepy NocTynaeT OrpOMHOE KOMIMYECTBO SAO0BUTbIX
rasos:

d) MeTaH;

6) oKcMAabl a30Ta;

B) YINIEKUC/bIN ras;

r) OKCKA, Cepbl.

8. BospacT pasnoxmelumxcs 60J10THbIX pacTeHui, 06pa3oBaBLLUMX CO60/4 Yrob, COCTABASAET:

a) 100 mnH. ner;
6) 200 MAH. neT;
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B) 300 MAH. ner;
r) 400 mMnH. net.

9. MpoaykT pasnoxeHns 60/I0THbIX PacTEHUIA, KOTOPbIE NOrPYXanucb B 6010TO U Gbn Norpe6eHbl noa,
c/l0eM necka noa, AeMcTBMEM TeMnepaTypbl, AaBIEHUS U MUKPOOPraHU3MOB, Ha3biBaeTcs

10. ChoxkHaa cMecb YreBOA0POA0B, NPeAcTaBnaowasn co6oi NpoAyKT pa3noXKeHus OA4HOKIETOUHbIX pa-
CTEHWI1 U OPraHM3MOB, XKMBLUMX COTHM MUJJIMOHOB NIET Ha3aA, Ha3biBaeTcs

11. HedTb 3aneraet Ha ry6uHax:
a) 3-80 kwm;

6) 8 M =30 km;

B) 10-50 km;

r 5-100 km.

12. Bbi6epute 0AHO MM HECKONIbKO MPaBU/bHBIX CYXXKAEHUN.

a) HedTb cny>XMT MCTOYHMKOM TOMAMBA, MPOM3BOACTBA NNACTMACC M NEKAPCTB.

6) MpOMbIWNEHHO pa3BWTble CTPaHbl MOBbLICMAN CBOM XXM3HEHHbIA YPOBEHb B MEPBY o4Yepenb MMEHHO
6naropaps 6onblwemy notpebneHnto HedTw.

B) HedTb 13 BCcex COBpeMeHHbIX TOMIMBHO-3HEPreTUYeCKMX pecypcoB OT/IMHAETCS CaMOW BbICOKOM 3KO-
HOMMYECKOW 3(PDEKTUBHOCTBIO.

r) HedTb N0 cpaBHEHUIO C KAMEHHbIM YI/IeM BblAensieT 60/blue 3arpsA3HALLMX BELLECTB.

13. ExxerogHo B MupoBoii okeaH BbiinBaeTcs HepT U HepTENPOAYKTOB:

a) 20-30 MAH. T;
6) 3—-35 MAH.T;

B) 35-40 MaH.T;
r) 40-55 MnH. T.

14. KpynHeiwasn HedTaHaA aBapus npousowna:

a) B YepHobbine B 1986 roay;

6) B YenabuHcke B 1951 ropy;

B) B I. bxonane B 1984 roay;

r) B MekcukaHckom 3anmee B 2010 rogy.

15. HedraHas nneHka ryoutenbHasa ansi MOPCKUX XKUBOTHbIX, MOTOMY UTO:
a) NJ10X0 NepeBapuBaETCS XMBbIMW OpraHM3Mamu;

6) HapyLaeTCs TepMOPEryNsaLms U CHUXKAETCS KONMYECTBO KMCIOPOAa;
B) NPUTArMBAET CONTHEYHbIE JTyYM.

16.HedTb M HedTeNnpoAYKTbI — BbICOKOTOKCUUHBIE BELLECTBA, AHACTBYIOLLME Ha BCE KMUBOE, 0COGEHHO Ha
OpraHusMmbl, Haxoaswmecs B 6MONOrMUECKON Lenu.

a) Aa

6) HeT

B) HE COBCEM

17. U3 HeB030619€MbIX UCTOYHUKOB IHEPIUU CAMbIM 3KOJIOTMUYECKU YUCTbIM CUMTAIOT:
a) HedTb;

6) yronb;

B) NPMPOAHbINA ras;

r) Topd.
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18. Bbi6epuTe 04HO MM HECKONbKO MPABUIbHbIX CYXAEHUIA.

a) 3anexu NpUpOAHOro raza 0bbIYHO HAXOAATCS BMECTe C yreM.

6) MNpupopgHbIN ras HaxoauTca B 3emne Ha rybuHe ot 1000 MeTpOB A0 HECKONBbKUX KUIOMETPOB.

B) Okuranue npupoaHoro rasa ocBoboxaaeT npubnusntenbHo Ha 45% Menblue CO,, yeM cropaxue yra,
1 Ha 30% MeHbLUe, YeM cropaHue HedTu.

r) OkuraHne 4yenoBeyveCcTBOM MPUPOLHONO rasa He NPUBOAMT K YBEIMUYEHUID COAEPXKAHUS YINEKUCIOro
rasa B atMmocdepe.

19.NepexopHaa ¢popMa UCKONAEMOro TON/IMBA OT YA K HepTU HasbiBaeTca

20. loptouune cnaHupbl He 9BNAOTCA 3PPEKTUBHBIM TOMJIMBOM MU3-3a:
a) TPYAHOAOCTYMHOCTH;

6) LOpOroBm3HbI;

B) BbICOKOW 30/IbHOCTU M HW3KOWM TeMNI0Tbl CrOPaHMs;

r) 60nblUMX BbIOPOCOB YINEKMCIOrO rasa.

21. Bbibepute 04HO UM HECKONbKO NPaBUIbHbIX CYXKAEHUA.

a) Topd - 310 MCKONaemMoe TONAMBO, KOTOpoe 06pa30BaNOCh U3 OCTATKOB MCKOMAEMbIX PACTEHUI B YCIO-
BUSIX BONOT.

6) TopdobpuKeTbl ABASKOTCS [LOPOrMM BUAOM TOMNMBA.

B) Cnovi Topda B 60n0Tax 06bl4HO He MeHee 30 cMm.

r) OCHOBHbIM NoTpebuTenem TopdaHbIX GPUKETOB SABNSETCS KENe3HOLOPOXKHbIMA TPAHCNOPT U HAaceneHue.

22. Kakoi NpOLLeHT 3/IeKTPO3HEepPruM NpUXOAUTCS Ha aTOMHbIE /IEKTPOCTaHLUMU B MUpeE:
a) 15%;
6) 17%;
B) 20%,;
r) 22%.

23, Kakas cTpaHa cuMTaeTcs 1MAepoM B UCMOJIb30BAHUU KMUPHOFO aToMax»:

a) Poccus;

6) lepmaHus;
B) ®paHums;
r) daHus.

24. BbibepuTte 0AHO UM HECKONbKO BEPHbIX CYXXAEHUN.

a) MNepBas atoMHas anekTpocTaHuma (A3C), NOCTaBNAOLWAS 3NEKTPO3HEPTUIO B 0OLLYO CeTb, Obl1a no-
ctpoeHa 1 nyweHa B CCCP B 1954 r. B ropoae O6HMHCKe Kanyxckoi obnactu.

6) 1ns paboTbl aTOMHOM 31eKTPOCTaHLMM TpebyeTcs saepHOe TOMIMBO,3aMnacbl KOTOPOro He OrPaHUYEHbI.

B) B KauecTBe MCTOYHMKA IHEPTUM UCMONb3YHOT PAAMOAKTUBHBIE XUMUYECKME INEMEHTI: YPaH UK NyTo-
HUI1, A4pa KOTOPbIX HEYCTOMYMBbI U NMPU NOTNOWEHUN HEUTPOHOB MOTYT CaMOMNPOM3BOIbHO AENUTHCS U
o06pa3oBbIBaTb OosEe nerkme sapa.

r) Micnonb3oBaHMe aTOMHOM 3HEPruM He OKasbiBaeT HEOGNAronpuATHOrO MOCNEACTBUS HA OKPYXXAIOLLYHO
cpeny v YenoBeka, NoTOMY YTO HET ra3oBbliX BbIOPOCOB B aTMOCdepy, He TpebyeTcs CTpOUTENLCTBA M0-
TMH U T. A.

25. UCTOYHMKOM 3Heprumn conHua sBNsieTcs npeobpasoBaHue saep:
a) BOAOPOJA B renunig;

6) BOOOPOAA B YIEeKMCbIN ras;

B) KMC/IOPOAA B YINEKMUCIbIN ras;

r) renus B BOLOPOA.
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& 7.BO30bHOBJ/IIEMDIE
(ANbTEPHATUBHDbIE)
MCTOYHUKU SHEPTUU

CyliecTByeT 5 KaTeropuit BO306HOBAseMbiX 3Hep- TEOTEPMAJIbHbBINA - oTHocswmitca K TennoebiM
FOMCTOYHMKOB: npoueccam B Heapax 3emMnu.

* CONTHEYHbIE; -
BMOMACCA - BblpaxkeHHOe B e€AMHULAX MacCbl

* BETPSHbIE;
R Bo;;ble. (Beca) unu 3Heprum KoAM4eCTBo XMBOro BeLecT-
. FEOTepM,aﬂbeIE' Ba TEX /1M UHbIX OPraHU3MOB (nonynsuuii, BUA0B,
» BroMacca. rpynn BuA0B, OTAE/IbHbIX XXUBbIX 3KOJOMrMYECKUX

KOMMOHEHTOB, BUOTUUECKUX COOOLLECTB B LLEIOM),
KaTerOpMﬂ «BOAHbIE» BKNKOYAET SHEPTIUIO, NOSTyYa- npuxoasuieecs Ha eaMHULY NIOLWAAU MU oobe-

EeMYI0 OT peK U OKeaHOB. Bce 31 nctouHnKM JHep- Ma. Onpenen;".o-r GMOMaCCV KOHCYMEHTOB, NpoAy-
'MW, KpoMe reotepMaibHbIX, CYLWLECTBYOT 6naro,u,ap$| LLeHTOB U peAyLeHTOB.

3Heprun ConHua. buomacca cocTouT U3 pacTUTenb-

HOro BellecTBa, KOTOPOE HaKOMWIO CBOK 3HEPTUIO

OT COJTHEYHOM nyTeM HOTOCHHTE3A. PEKM MUTAKOTCSA LOXKASAMU, KOTOPbIE BO3HMKAIOT M3-3a UCMAPEHUS MO-
peii, OKeaHoB, PeK U 03ep Noj AeMCTBUEM CONHEYHOro Tenna. BeTep AyeT Haf MOBEPXHOCTbIO 3eMM
BC/IeACTBME HEPAaBHOMEPHOro HarpeBaHus noBepxHocT 3emnn ConHueM.

leorepmanbHag sHeprus

3eMHas Kopa 9BNSeTCs OTHOCUTENbHO TOHKUM C/I0EM TBEPAbIX NOPOS, N1aBAKWMUX HA rOpsYen, B TbiCS-
4M rpagycoB, KMAKOM MarMe, pacnonoXXeHHOM HMXe. B HEKOTOpbIX MecTax TOHKUI C/1I0M TBEPAbIX MOPOA,
pa3pyLluaeTcs, U NaBa U3BEPraeTcs U3 akTMBMPOBABLUMXCS BY/NKAHOB.

B HekoTOpbIX MecTax Bbl MOXeTe HalTK ropsune UCTOUYHMKK, KOTOPble MOTYT OblTb MCMOJIb30BaHbI B Ka-
4yecTBe UCTOYHMKOB 3HEPruu. HoBble TexHONOrMK BypeHMsa NO3BONSAIOT MONYy4YMTh Bosiee AeLeBbii fOCTyn
K Tenny B HoBbix MecTax. B Micnanann u AbpukaHckon PudToBoi Yonau ectb MHOXECTBO MeCT, TAe Tensio
HaxoamTcs 6AM3KO K NOBEPXHOCTU. HO Aaxe TaMm, rae 3eMHas Kopa UMeeT AOCTAaTOUYHYH TOMLLMHY, MOXHO
npobypuTb 3—-5 TbiC. M B NyOUHY
M UCMONb30BaTb BHYTpPEHHee Te-
nao 3emMau ong OTOMJIEHUS U no-
NyYeHUs dneKTpuyecTBa.

PasBefmaHHble pecypcbl  Tep-
ManbHbIX BOJA (MCTOYHMKOB re-
OTEPMAJIbHOM 3HEpPrnn) C TeM-
nepatypon 40-60 rpagycoB no
Lenbcuio coctaBnawr 613 MAH.
O B roa. 70 % M3 HUX Haxo-
[ATCA Ha ceBepe pecnybnvku. B
MMPOBOM NPAKTUKE TakMe BOAbI
MCMNONb3YHTCSA, KaK NpaBuno, ang
TeNnoXNafoCHabXeHns  pasnuu-
HbIX 0ObEKTOB C MCMOb30BaHM-

Pucyrok  2.12. Camag MowHAA CMAHUUS  Ce200HS  YCMAHOB8MeHa €M TEMJIOBbIX HACOCOB W MWKO-
8 nycmeiHe 8 wmame KanugopHus (CLUA). BbIM NOAOrpEBOM BOAbl, @ TaKXe
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ans 6anbHeonornyeckux uenei. PeanbHbiMM ONng OCBOEHMS, B OaumKalweln nepcnekTuBe, SBASIOTCS
reoTepManbHble BOAbl C 3HEpreTMyeckuMm noteHumanom okosio 170 Teic. [Ox B rog, T. e. okono 27%
OT pa3BefaHHbix. Hanbonee OOCTYNHbBIMU U3 HUX CleayeT cuntatb MectopoxaeHus Ak-Cyy, Mccbik-ATa,
[xepranan, Oxetbi-Ory3. Ixanan-Abaa v ap. C AeiCTBYIOWNMKU CAHATOPHO-KYPOPTHBIMU KOMMEKCa-
MW, NepeBOA, KOTOPbIX HA COBCTBEHHbIE UCTOYHMKM TEMNA SBASETCS BECbMA aKTyaNlbHbIM?,

Bo3obHoBNSIeMas sHepreTMka B HacTosILLeE BPeMS SBNSETCS OAHMM U3 CaMbiX ObICTPO pa3BMBaKOLMXCS
CEKTOPOB 3KOHOMMWKM. MporHosmnpyeTcs, 4to B 6amkailumMe rogbl 3Ha4YeHUEe IHepreTMkn Ha BO30OHOB-
NSEeMbIX UCTOYHMKAX OyaeT CTpeMUTENbHO BO3PpacTaTb. JTO CBA3AHO C 06OCTPEHMEM IKONOTUYECKUX U
3HepreTMYeCKnX NpobneM, C KenaHMeM 1 peLlleHueM YesoBeyecTBa UATH MO NYTU YCTOMYMBOMO Pa3BUTHSI.
MnaHupyeTcs, 4To 3a cYeT BO30OHOBNSEMbIX MCTOYHUKOB B Bynywem byneT obecneyveHo no 30% ot 06-
WMX NoTpebHOCTelN YenoBeyecTsa B aHeprun. MMpoBOW 3HepreTMyeckuin coBet paspaboran ewe bonee
ONTUMUCTUYECKMIA cLueHapuit, no kotopomy B 2020 rogy 45% snekTposHeprum B Mupe byaeT noctynaTb
OT BO30OHOBNSIEMbIX UCTOYHMKOB SHEPTUW.

B HekoTOpbIX CTpaHax CywecTByT
cneumanbHble roOCyaapCTBEHHbIE Mpo-
rpaMMbl  pa3BWUTMS BO30OHOBNSEMOM
3HepreTMku. Hanpumep, B SAnoHmn -
3T0 nporpamMma «70 TbICAY CONMHEYHbIX
Kpbiw», B fepMaHun — «100 Tbicay con-
HeYHbIX Kpbiw», B CLUA - «MunnumoH
COJTHEYHbIX Kpbiw». CyMMapHas moll-
HOCTb (POTO3/IEKTPOCUCTEM, [LENCTBY-
OWMX B MUpe, COCTaBNSET NPUMEPHO
oauH ruraeatT (109 satr).

OpHaKo 3KOHOMMCTbI  MOACYMTANM,
4TO Ce6€CTOMMOCTb NONyYaeMOoM 3nek-
TPO3HEPruM OT COMHEYHbIX YCTaHOBOK
MHOFOKpaTHO MpeBbIWaeT aHanormu-
Hble MoKasaTenu npu UCMONb30BAHUM
LPYrMX UCTOYHUKOB. MIMEHHO 3TO 06-

PucyHok 2.13. ConHe4Has cmaHyus 8 MicnaHuu

CTOATENbCTBO 3aTPYLAHSAET UX aKTMBHOE UCMNONb30BaHME.

HekoTopble CTpaHbl yCNewWwHo pa3BMBAKOT rMApo3HepreTuky. Tak, B bpasmnuu, Hopsermum u Koiproiscra-
He 3HauYuTeNnbHas 4acTb BCcero obbema noTpebnsemMon 31eKTpo3Heprum BolpabaTbiBaeTCs rMAPO31EKTPO-
cTaHumamMu. B Poccun B nocnenHune fnecatb IeT NOCTPOEHbl 3KCNepUMEHTaNbHbIe reoTepMalbHble CTaHL MK
M CTaHUMM UCNONb30BAHUS IHEPTUM MPUIMBOB U OTIMBOB.

B kauectBe BO30OHOBNSIEMbIX MCTOYHUKOB SHEPIrUM MCMOMb3YHKTCS BETPOIHEpPreTMyeckmue yCTaHOBKM
M CTAHLMW PA3IMYHOMN MOLLHOCTU, Manble TMAPO3NEKTPOCTaHLMN MOWHOCTbO A0 30 MBT, coBpeMeHHbie
yCTaHOBKM NO NPOU3BOACTBY Bnorasa u nepepaboTtke GomMacchl (ApeBeCcHbIX 0TX0408, NPOAYKLMM pacTe-
HWEeBOLCTBA), re0TepMabHble UCTOYHUKM SHEPTUU U Ap.

MouyeMy ang YenoBeyecTBa TakK BaXeH nepexof OT HEBO30OHOBASIEMbIX IHEPrOMCTOYHMUKOB K resinoa-
HepreTuke (Mcnonb3oBaHue 3Heprum ConHuaA), TMApPO3HEepreTuKe, BETPOIHepreTuke n 6uosHepreTmke?
[MoToMy 4TO MOTEeHUManbHble BO3MOXHOCTU MCMOMb30BaHMS BO30OHOBASIEMbIX MCTOYHUKOB SHEPTUM OF-
POMHbI U HencyepnaeMsbl, NOCKONbKY OHM NOCTOSHHO MononHatTca 6narogapsa aHeprumn ConHua.

Kakue MCTOYHMKM 3HEeprMn MOXKHO OTHECTM K BO30OOHOBASIEMbIM?
Mouyemy ConHue sBNSeTCS NEPBOMCTOYHUKOM SHEPTUM?

OnuLKMTE BO3MOXHOCTM MCMO/b30BaHWA BO30OHOBNAEMbIX 3HEProMCTOMHUKOB B
Mupe.

! HaumoHanbHbIM AOKNa[ 0 COCTOSIHUM OKpyxKatoLlel cpeabl Kbiprbiackoi Pecny6nuku 3a 2006-2011 rogpl. - b.,2012.
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SHeprusa ConHua

MepBMYHBIM MCTOYHMKOM KXKAOr0 M3 NPUPOLHbLIX BUOOB
BO300OHOBNSIEMOM 3Heprum Ha 3emne aengetcs ConHue.
MouTn BCS 3Heprus, KOTOPY Mbl MOTpebnseM, UCXOAUT OT
ConHua. HanmoMHUM, YTO pa)ke TakMe HEeBO30OHOBASEMbIE
MCTOYHMKM, KaK HedTb, yronb M ras, obpasoBanucb 6na-
rogaps aHeprum ConHua. 3a 15 MMHYT OHO NOCLINAET HaM
CTONbKO 3HEpPruu, YTo ee xBaTmno Obl YenoBeyecTBy Ha Le-
NblA TOA, @ 3Heprus, nonyyaemas 3emMHbiM wapom ot Con-
Hua 3a rog, B 15000 pa3 npeBbiwaeT rogosoe notpebneHune
yenoseyecTBa.

ConHue nocbinaeT B OTPbITbIM KOCMOC OrPOMHbIN Anana-
30H AnmH BonH. Okono 1/3 poxopswero [0 Hac COMHEeYHO-
ro M3y4YeHUs MPUXOAMUTCS Ha UHPpaKpacHoe u3nyyeHue
(TennoBble nyuyun). YenoBeyeckuit rna3 He cnocobeH yBu-
LeTb ynbTpadmoneToBoe, UHPpPaKkpacHoOe, MUKPOBOTHOBOE U
pEHTTeHOBCKOE M3yyeHus. Buoumelii cBeT — 3T0 He Honee
OLHOro npoueHTa ot obuwero usnydenuns ConHua. MIMeHHo
ONMHHOBOMHOBOE WMHMPpaKpacHoe (TenfiioBOe) Wu3nyvyeHue
MCMONb3yeTcs MPU U3rOTOBAEHMU COMHEYHbIX YCTAHOBOK.

MNOTHOCTb NOTOKA COMHEYHOrO W3/yYeHUs], MpoLIeaLero
BCe Csion aTMocdepbl 1 poweawero o 3emnun ot ConHua,
coctaBnsieT npumepHo 1 kBT/M2 ConHeyHoe M3nyyeHue Co-
CTOUT M3 HOTOHOB. ITUM 06bACHAETCA DOTOIDPEKT.

WHOPAKPACHOE M3JTYYEHUE - HeBu-
AUMOE M3NyYeHUEe C AJIMHOM BOJNHbI OT
0,76 Mk po 1 MM. UHdpakpacHbie nyyn
3aHMMalOT CNEeKTpanbHyl 06nacTb, Nexa-
Y0 MeXAy KpacHbIM KOHLOM CheKTpa
BUAMUMDIX Jly4€A U MMUKPOBOJIHOBbIM M3-
nyyeHneM. UcTtouHMkamMmu MHppaKpacHoro
usnyvyeHus asnsiorca ConHue u ppyrue
HarpeTble Tena.

YNIbTPA®UOJNIETOBOE U3NTYUYEHUE - He-
BUAMMOE [N1a30M 3JIEKTPOMAarHUTHOE U3-
nyyeHue, 3aHMMaloLLEe CNeKTpasibHyIo 06-
nactb MEXAy BUOAUMBIM U PEHTIEHOBCKUM
u3Ny4eHMsIMM B npepenax AJIMH BOJH
ot 400 po 10 HM. [lo noBepxHOCTH 3eM-
nu poxogut Y(d-usnyyeHue B AuanasoHe
400-280 HM, 6onee KOpOTKME BOJIHbI YD-
nsnyvyeHns ConHua MOrMOLWAIOTCA 030HOM
cTpatocdepbl.

®OTOHbI - 370 cBETOBbIE YACTHULbI, HECY-
LMe SHepruio.

A MKM (&n1Ha BONHbI)

0,001 0,01 0,1 1 10 100 1000
| | |
UHdpakpacHoe Mwukpo-
BOJIHOBOE
KopoTkoBonHoBoe [lnuHHoBONHOBOE

PucyHok 2.14. BonHosoli 0uanasoH CONHEYHO20 U3JTy4YeHus

Ha noBepxHOCTM 3eMnu Mbl yKe BUAMM KaK MPSMOWM NOTOK, TaK M paccessHHoe atMochepoin M3nyyveHue.
M3 BCex CyLecTBYOLWMX BO30OHOBNSEMbIX UCTOYHMKOB 3Heprun ConHue, Hapsay C BEeTPOM, SIBNSeTCS ca-
MbIM JOCTYMHbIM M 3KONIOTMYECKMU YMCTbIM. YTOObI MCNONb30BaTh €r0 3HEepPruto, He0OX0AUMO peLLuTb Takme
BOMPOCHI: KaK YN0BUTb €ro HaubosbLIMi MOTOK, COXPaHUTb M NepenaTb Tenno notpebutento 6e3 noteps.

1. OxapakTepwu3yiTe NOTEHLMAN UCMONb30BAHUS COMTHEYHOWM SHEPTUM.

2. OnuwuTe cnekTp CONHEYHOM 3HEPTUMm.
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Mcnonb3oBaHMe CONHEUYHOI SHEprum

Npeq ncnonb3oBaHMS CONHEYHOM SHEPTUM CYLLECTBYET AOCTAaTOYHO AABHO, M YENOBEYECTBO B pa3Hoe Bpe-
M$ NO-pa3HOMY peLano 370t Bonpoc. CerogHs UCnonb3oBaHWe COMHEYHOW SHEPTUU NS MONyYeHUs Tenna u
371eKTPUYECTBA ABNSETCS OAHOM U3 CaMbIX MPOrpecCMBHbIX UAEN B chepe pa3BUTUS SHEpreTuku. Micnonbso-
BaHME COMIHEYHOM 3Heprun 6e3onacHo, BbIrOAHO M AOCTYMHO, UMEHHO MO3TOMY CErofHs BeaeTcs 6onboe
KONM4yecTBo pa3paboTok B 3ToM cdepe.

2.7. ConHeyHas ne4yb CBOUMMU pyKamMu

Bam Heobxodumo nod2omosums Mamepuab:

* SLUMK U3 KapTOHa uaun focok (mpumepHo 30 x 40 x 20 cm);

* antoMuHueByto donbry (okono 0,5 KB. M);

e CTEKNO WAW OPraHMYecKoe CTeKO (pa3Mep Mo KpblLlKe ALWnKa);
e BepeBKy (mpumepHo 1 meTp);

* K/JIEMKYIO NNEHKY (CKOTY, CAMOK/ENKA);

e TEpPMOMETD.

Lanee denatime cnedyroujee:
* MOKPONTE SLUMK BHYTPU HONBLION:

=g P
* MOKPOMTE KPbILIKY U3HYTPU ALLMKA PONbIov (Myylle pasriaKeHHOW); aL
* MPUKPENUTE BEPEBKY HA BHELLHIOK CTOPOHY KPbIWKK SWMKA (415 peryiMpoBaHug mo3uumm
KPbILLKK);

* 33KPOWTE ALWMK CTEKIOM, yCTAHOBUTE LMK HA COMHLE WM OTPErYINPYITE NO3ULMIO KPbILLKK AN15
ONTUMaNbHOIO OTPAXKEHMUS COMHEYHbIX SIy4Yei Ha BHYTPEHHIOK YaCTb ALMKA;

* MONOXUTE TEPMOMETP B SILUMK U CIeAUTE 33 MOBbILLEHWEM TEMMEPATYPSI;

* M3MepbTe, KaKoM MAaKCMMAsIbHOW TeMNEepaTypbl BHYTPU sLLMKA YAANOCh AOCTUYb, MONpobyiTe
YTO-HMOYAb NPUTOTOBUTL B MEYM: AMYHMLLY, YALLKY Yasi, COCUCKM UAM YTO-HMBYAb Apyroe (pac-
MONOXKMTE KACTPHOJIbKY WM CKOBOPOAKY B LLEHTPE SILUMKA).

MOXHO Ha3BaTb HECKONbKO GakTOpoB, 6narogaps KOTOPbIM NPeAnoYTUTENbHO UCMONb30BaHWE COMHEY-
HOM 3Hepruu.

besonacHo. Mcnonb3ys conHeuHyo 3Hepruto, Mbl NoApaXxaem npupoae. M 370 Tak e ecTeCTBEHHO, Kak
MUTb BOAY M AblWaTb BO34YXOM. MOXHO He 6eCNOKOUTLCS O CBOEM 3[0POBbE M 340POBbe BGU3KMX, UC-
MoJib3ysl COJIHEYHbIE CUCTEMDI 4151 060rpeBa M HarpeBaHUs BoAbl. MIcNonb30BaHME COMHEYHbIX YCTAHOBOK
CHWMXXAeT NpUMEHEHME APYruX BUAOB TOMNIUBA, B Pe3Yy/bTaTe UCMNONb30BaHUS KOTOPbIX YBENUUYUBAETCS KO-
NNYECTBO BbIGPOCOB NMAapPHMKOBbLIX FA30B, @ 3HAYMT, CONTHEYHAS IHEPTUS NPOTUBOCTOUT NAPHUKOBOMY 3-
dekTy. Mcnonb3ys aHepruto ConHua, Bbl BHOCUTE 3HAUYUTENbHbIV BKNAA B COXPAHEHME NPUPOLbI POLHOTO
Kpasi MU 3KOCMCTEM 3eM/U B LLENIOM, TO €CTb AleNIaeTe MUP A1 BalUMX AETEN U BHYKOB 6051ee KOM(OPTHbIM
1 300POBbIM.

BeiroaHo. McnonbzoBanue sHeprumn ConHua, 6€3yCc/IOBHO, BbITOAHO C SKOHOMMYECKOM TOUKM 3peHMS. Bbl
BKNaZblBaeTe CPeACcTBa OAMH Pas: NPy MNOKYMKe CONHEYHOM YCTAaHOBKMU AKX MAaTEPUANOB 419 ee U3roToB/e-
HWS. Bpemsi paboTbl COTHEYHOM YCTAaHOBKM — BPEMS OMpaBAAHMS BIOXKEHHbIX cpeacTs. OaMH pa3 BNOXMB
[EeHbIM B COJIHEYHYH YCTAHOBKY, Bbl YaCTMYHO WM MOJIHOCTbIO OCBOGOXAAeTe cebs OT HEOOXOAMMOCTH
eXXeMeCs4YHO NAaTUTb 33 ropsyyH BOAY M ONacaTbCs MOBbIWEHUS Tapndos. YeM Honblue 3Hepruu Bbl UC-
nonb3yete, TemM 6onblue nNpubbinn nonyymTe. Hannuo o6patHas 3aBUCUMMOCTb MO CPABHEHUIO C LLEHTPASib-
HbIMW CMCTEMAMM MOJAYM 3Hepruu. BknaabiBas CpenctBa U YCUMAMS B PAa3BUTME COTHEYHOM SHEPreTUKM,
Bbl MHBECTMPYETE B OYMLLEHME BO3AYXA, COXPAHEHME NECOB, TO €CTb B Oyayllee nnaHeTbl — a 3TO Haubonee
BbIrOAHOE BNOXeHue!

HoctynHo. Co3aaHve CONHEYHOM YCTAaHOBKM — YBNEKaTeNbHbIM NpoLecc. Bbl MOXeTe coBepLUeHCTBOBATbL
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ee, 0CBOMB OCHOBHbIE NMPUHLUMUMbI, U1 CO30aBaTb BCE 6onee u bonee 3¢)(beKTI/IBHbIe YCTaHOBKMW. MaTepmanbl,
KOTOpbIE BaM I'IOTpe6YPOTCFI, LLUMPOKO NpeACTaB/IEHbl HA PbIHKE KprFbI3CTaHa.

Kaxabiii M3 HaC MOXET BNYCTUTb B CBOIO XKM3Hb 6osbwe ConHua. M caenaTh 3TO He TaK YK C10XHOo. Ha ce-
rofHs CneunanuncTbl, paboTatolme Hag 3STUMM BONPOCaMu, AOCTUIM Bonblumnx ycnexo. Co34aHO OrPOMHOe
KOJIMYECTBO YCTPOWMCTB, MCMOJIb3YOLWMX CONHEYHYIO 3HEPTUI0. MOXHO C YBEPEHHOCTbH FTOBOPUTL, YTO OHM
NMOCTEMEHHO BXOIAT B XXM3Hb 0ObIYHbIX NOAEN, TAK KAaK MX CTOMMOCTb C KayKAbIM roAoM CHUXAETCs. A B He-
KOTOPbIX CTpaHax NPaBMUTENbCTBA BbIMNIAYMBAIOT AEHBIM TEM, KTO MCNOJIb3YeT BO30OHOBNSIEMbIE UCTOYHUKM
3Heprun y cebs goma. TakuM 06pa3oM rocyaapcTBo CrocOOCTBYET BHEAPEHMIO TEXHONIOTMIA aNbTEPHATMUB-
HbIX MCTOYHMKOB 3Heprnn. CamMbiMK pacnpoCTPpaHEHHbIMM CNOCO6AaMM UCMOIb30BAHUSI COTHEYHOM HEpPrum
SBNAIOTCA YCTAHOBKM, He Tpebyowme KanuTanbHbIX BAOXKEHMM, HO AAlOWME HEOOXOOUMMYHO 3HEPTUI0 ANs
ObITOBbIX HYXA, TAKMX KaK CYLUMKM, NEYKM, KOINEKTOPbI, ONPECHUTENN BOAbI, KOHLEHTPATOPbI, POTO/IEMEH-
Tbl U MHOTUWE ApYrMe.

2.8. Kak 3actaButb paborarb ConHue adpdektupHee?
%

[ns onbiTa BaM He06X0AMMO B34Tb ABE NNACTUKOBbIE BYTbITKM — YEPHYIO U
6enyto (Mnn Npo3payHyto). B obe ByTbiNnkM Of4HOBPEMEHHO HANMBAETCS 0AM-
HAKOBOE KOJMYeCcTBO BOAbI OAMHAKOBOM TeMnepaTypbl (TeMnepaTtypa u3sMe-
psieTcs M 3anucbiBaeTcs). 3aTeM OyTbINKM MOMECTUTE B CaMOe OCBeLLeHHoe
MecTo (K MpMMepy, Ha NOAOKOHHMK). Mo npowectBun 30 MUHYT fenaeTca 3a-
Mep TemnepaTypbl BOAbl B 06emx 6yTbiiKax.

B kakol byTbinike BOAa Harpenach cunbHee? Movemy? e

2.9. Kak npurotoBuTtb X0T-A0r ¢ nomoubio ConHua?

[lna 3TOoro BaM MNOHAA06ATCA CneaylolimMe MpeaMeTbl:
30HTUK; hONbra; CKOTY; MPOBOIOKA; BY0UKM; COCUCKM.

Xo0 pabomei

e Packporite 30HTUK.

 /I3MepbTe pasMepbl KAMHbEB BHYTPEHHEN CTOPOHbI
30HTa M HAHeCKTe pa3Mepbl Ha CaMOKJ/IEOLLYCS 3ep-
KanbHyo donbry.

e BoipexbTe 13 honbrn KNMHLbS NS 30HTMKA.

e [puknenTte Gonbry Ha BHYTPEHHIOK CTOPOHY 30HTA.

e YCTAaHOBWUTE 30HTMK TakMM 06pa3oMm, Ytobbl Bnects-
Lasg NOBEPXHOCTb OblIa MAaKCMMaIbHO OCBELLEHA COMHLIEM.

 Pa3pexbre 6y/0UKY M MOMOXKMUTE BHYTPb COCUCKY.

e AKKYpaTHO HaHW3blBalTE MPUIOTOBAEHHbIM XOT-40T HA MPOBOJIOKY.

* [1poBOSIOKY 3aKpeNUTE B CAMOM FrOpsiYeM MecTe 30HTUKaA.

e Yepes HeCKOMbKO MUHYT Ball XOT-A0r roToB. [puatHoro annetutal

Uro Bbl 06HapyxuTe?

ConHeuHble Nyyun, 0TpaXasiCb OT BOrHYTOM NMOBEPXHOCTU, CXOASTCS B OQHOM TOUKE, KOTOpas Ha3bl-
BaeTcsa dokycom. TeMnepaTypa B 3TOM TOYKE AOBObHO BbICOKAs, MO3BOAAOLLAS ObICTPO MPUroTO-
BUTb HEOONbLIOE KOMMYECTBO NULLM. A CaMOe 1aBHOe — HET HeOOX0AMMOCTU pa3BoOAMTbL KocTep!
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MpucnocobneHmns pns UCNONb30BAHUSA CONTHEYHOM SHEPrUm

OnpecHutenu BoAbl

[ns Kn3HeneaTenbHOCTU YenoBeKa B MYCTbIHHbIX pa17|0Hax HeobxoaMMOo Hanmune HDECHOﬁ BOAbl. MHOrMe
MyCTbIHHbIE paﬁOHbI MMEIT 3HaUMTENbHbIE 3anachl CONEHOM BOAbI, M HAMHOIO AelleBne ee OnpecCHATb, YeEM
NPpUBO3UTb U3 OPYTHUX MECT.

1. MuHepanusoBaHHas Boaa
2. bacceiiH

3. Tennousonsaums

4. vppounsonaums

5. CreknsiHHas Kpblwa

6. KoHpeHcar

7.TlpreMHbIN xenob

8. Tpybka ans puctunnara

PucyHok 2.15. ConHeyHbili ducmunnsmop-6accelin

CaMbIM NpOCTbIM YCTPOMCTBOM SBNISETCSA COMTHEYHbIM AUCTUNNATOP-6aCcCeitH, 3anoNHEHHbIM CONEHOM BO-
novi. CTeHKM 1 OHO Hernybokoro 6acceriHa O0/MKHbI ObiTb YepHbIMU. bacceliH HaKpbIBAeTCS NPO3payvyHOM
NMapoHenpOHMLAEMOM KPbILKOM. [TOTOK CONMHEYHOM SHEPrun, NPOLIEALLNIA Yepe3 KPbILKY, HAarpeBaeT BO4Y,
YyacTb KOTOPOK NpM 3TOM UcnapseTcs. BoasHol nap BCieLCTBME TENIOBOM KOHBEKLMM NOAHMMAETCS BBEPX
C HarpeToMn NOBEepPXHOCTU M OCAXKAAETCA HA Honee XONoAHOM KpbILWKe. 3aTeM YXKe Kanau BOAbl CKaTbIBAKOTCS
MO KpbILKE B Xenob, oTkyaa n nayTt Ha notpebneHue.

ConHeyHas neyb

ConHeyHy neyb MOXHO CAenatb, MCMOb3yS JIMCT KapTOHA,
MOKpbITOro dosibroi. Takme NpocTble U AOCTYMHble MaTepuassl
[LenatoT 3Ty Nevyb MAaKCMManbHO AELEeBOM M AOCTYMHOMN.

CerogHs1 paspabotaHo 6onee gecaTtka mMogenen 3Toro BMaa
CONHeYHbIX neveir. OHM NOoNb3yTCS 6ONbLLION MONYNSPHOCTHIO
B COJIHEYHbIX CTPaHaXx, TaK KaK MX Ierko cobupatb, NepeHoCcHTb,
[EMOHTUPOBATb, @ Takxe 6paTb C COBOM Ha OTAbIX HA NpPUPOJeE.
KoHeuHo, Npw kenaHmm MOXHO pa3paboTaTb M CBOK COBCTBEH-
HYK neyb, CaMoe MaBHOe, YTOObl NPUHLMN POKYCUMPOBKK CON-
HeYHbIX Nyyen cobntopancs.

OaMH 13 BapMaAHTOB COMHEYHOM Meyn npenacrasnser cobow
BOTHYTYIO JIMH3Y M3 OTPaXaloLEero MaTepuana, kotopas Qoky-
CUPYeT Ny4YoK COSTHEYHBIX JlyYel Ha onpeneneHHy TOuKY, rae
pacnonoXeHa KacTprons uan ckosopoga. Takas nvMH3a (amame-
TpoMm okono 1 MeTpa) Ao/mKHa BbITb 3aKpenieHa Ha MOABUXHOM
CTOViKe, 415 TOr0 YTO6bl MOXHO ObII0 perynnpoBaTb NONOXKEHUE
NS MaKCMManbHOro NonagaHus conHua. Yepes BC NMH3Y Npo-
TATMBAIOT META//IMYECKYI0 MOACTABKY Ans 6043, YaiHMKa,
CKOBOpPO[bl, KACTPIOSIN U T. A.

PucyHok 2.16. ConHeyHas neys Kopobyamozo
muna
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PucyHok 2.17. ConHeqHas neyb kopobyamozo muna  PucyHok 2.18. ConHeyHas neqs U3 napaboauqeckoli aHMeHH sl

ConHeuyHble CyLUMIKK

ConHeyHas 3Heprus WMPOKO MCNOMb3YyeTcs ANS CYWKWU NAOAO0B, CEHA, IeKAaPCTBEHHbIX TPAB B Hallew
cTpaHe. B HacToqwee Bpems Hanbonee yaobHbIMU U IDPEKTUBHBIMU SIBASKOTCS COMHEYHbIE CYLIUKU.
OHuM NpoCTbI B YCTPOMCTBE, IErKO MEPEHOCATCS M yAO0OHO XpaHATCS.

[ns co3paHUs CONHEYHOM CYLUMNKM MOXHO UCMONb30BaTh AEPEBSHHbIN AWMK (M3 DaHepbl UK TOHKUX
[OCOK) C ABYMS DOKOBbIMM CTEHKAMM M OHWULLEM M3 METANIMYECKOM CeTKM. BepxHaa KpbllKa AOMKHA
6bITb NPO3PAYHOM M NETKO CHMMATbLCS. BHYTPEHHIOI NOBEPXHOCTL ALMKA Ang 6onbwen 3hdeKTUMBHOCTH
NMoKpacbTe B YepHbIW LBeT. B Takol cywmnnke npoaykT HemocpeacTBeHHO 06ayyaeTcs COMHLEM, OHa No-
LOWMAeT oNg CylWKu 60NblUIMHCTBA NAOL0B.

[lng cywkun ceHa u nekapcTBeHHbIX TpaB 6onblue NOAOWAET CYLUMIKA, UCMONb3YIOLLAsA HeNpsSMble CON-
HeYHble NyUYn, — CYLUIMIKA C KOCBEHHbIM AeNCTBMEM. Takne CyLMAKKU COCTOST U3 COMHEYHOro BO34yXO-
HarpeBaTens U CylWMbHOW Kamepsbl. Bo3gyxoHarpeBatenb M3rotaBauMBaETCs M3 MAEHKU, HATIHYTOM Ha
NPOBOJIOYHbIW KapKac. BepxHsag NOBEPXHOCTb NPO3PaYHast, HUXKHAS KPAaCUTCA B TEMHbIW LBET.

CywunbHag kamepa npencraBnget cobom AWmMK ¢ CETKON BHWU3Y, OH YCTaHABAMBAETCS B TEHU UM cne-
LManbHO 3aTeHsieTcs. Kamepbl coefMHAIOTCA Mexay coboi NAeHOYHbIM KOpuAOpOoM. [1ng noBbiweHms
3 dekTa paboTbl TAKOM CYLIMIIKM HYXXHO MPUMEHSATb BEHTUIATOP Ha BXOJE BO34YyXa B HarpeBaTesbHYH
Kamepy.

PucyHok 2.19. ConHeyHas cywunka PucyHok 2.20. ConHe4Has Cywuskd, UCnob3yowas Henpsmolie
COJHEYHbIe ay4u
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2.10. UsroToBneHne CONHEYHOro KONNEKTOpa CBOMMU pyKaMm

BoT oamH 13 cnocoboB coenatb CaMOMy COMHEYHbIM KOMNEKTOp AN HarpeBaHus
BOAbI.

Bo3bMuTe Hernybokui MeTanimMyeckmm Awmk (mybrHa [A0mKHa
ObITb LOCTATOYHOM N5 pa3MeLLEHMS TaM XKECTIHOMO INCTA U U30-
NAUMM), TEMHDBIW XKECTSAHOM NINCT, paBHbIMA MO NAOLWAAN BHYTPEH-
Hel’ NaoLwanm ALWmnKa, M NNacTUKOBBIN LUMAHT.

B cTeHKkax ecTaHOro AwmKa B NPOTUBOMOMOXHbIX Yraax pacno-
JIOXXEHbI «CrOHbI» — YrnybneHuns oas wnaHra. 3ateM Bce no no-

MOXeT ObITb CONI0Ma, BETOLLb, TPSINKA), MOTOM — TEMHbIN Xe-
CTSHOM JINCT, KOTOPbIA yylle NMOKPACUTb B YEPHbIN LBET
(6onbLe YNOBUT COSTHEYHbIX TyYelt), U 3aTEM 3aKpenuTe
wnaHr 13 MNMBX noBepx nncra. O6a KOHLA BCTaBbTE B
CroHbl. Bce 310 HakpoMTe AIMCTOM CTeKNa TOALLM-
HOM 3-4 MM. MecTa KOHTaKTa CTEK/IA C XXeCTSHbIM
KOpMycoM noctapanTecb M301MPOBATb OT BOAbI
W BO34yXa.

MoacoeanHnB cBOOOAHbIE KOHLLbI LIAAH-
ra Kk 6aky, 3anofHeHHOMY BOAOM (OOMH
KOHeL, — B BepxHen 4yactu baka, opy-
FOM — B HWXKHEW), Bbl NOMYy4MTE MPOCTOE

YCTPOMCTBO A/1 HAarpeea BOLAbI. PucyHok 2.21. Cxema cosHeyHo20 Ko/inekmopa

HarpeBaHue Boabl

ConHeyHyo 3HEpruto NOBUTH AOCTAaTOYHO JIErKo, CIOKHEE ee COXpaHuTb. B HacToqwee Bpems paspabo-
TaHbl NPOCTble MOAENW YCTPOMCTB A5 HarpeBa BOAbl, KOTOPbIE MOXHO M3rOTOBWUTb CBOMMM pykamu. Tak,
HanpvMep, B YaCTHbIX JOMaX MOXHO YBUAETb CaMOe/bHble AyLIKW, KOTOPbIe rpetoT BOAY MpY NOMOLLM CON-
HEYHbIX Jlyyen.

Cambit npocToi cnocob — YepHbIM Bak nam Bo4Yka, pacnosioKeHHas Ha ConHue. TakuM 0bpasomMm, y Bac
HarpeeTcs BOAA B SICHbIN NIETHUI AeHb, Hanpumep, A4ng aywa. A ecin nofobHbINn 6aKk NOMECTUTb B LMK CO
CTEKNSHHOM KPbILWKOM, XOPOLWO M30/MPOBaTh, @ 3aTeM PACMONOXMUTb Ha KXKHYI0 CTOPOHY, TO Boda bymet
0CTaBaTbCS TEMIOM B NPOXNAAHbIA M 06M1aYHbIN AEHb.

PucyHok 2.22. YepHbili 6ak 0ns Hazpesa 800bl  PucyHok 2.23. YepHeblili 6ak 015 Hazpesa 8006l CO CMEKASIHHOU KPbIWKOL
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ConHeuHbIM KONNEKTOp

Hanbonee pacnpocTpaHeHHbIMU  COMHEYHbIMM
YCTaHOBKaMM SBASIOTCS COMIHEYHbIE KOJIEKTOPbI.
M3roToBneHme KoNnekTopa — yBiekaTe/ibHoe 3aHs-
THe.

Takasi conHeyHas ycTaHoBKa OymeT ynobHOM
M NONe3HOM Bellbl B 1H0OOM fOME M HAa LAYHOM
yyactke. COMHEYHbI KOMNEKTOp HarpeBaeT BOAY
MOCTEMNEHHO, HO A,OCTAaTOYHO BbICTPO M MOCTOSHHO. B
3aBMCMMOCTM OT 06beMa BOUKM KOMYECTBO BOAbI B
Konnektope MoxeT 6biTb 0T 60 1o 90 nauTpos.

PucyHok 2.24. ConHe4Hbili Ko€KMop
ConHeyHas 6ouka

3T0 ycTpoicTBO 3hMEKTMBHO OJ1 HArpeBa BOAbl KaK B XKapKue NETHUE, Tak U B
NpoxnagHble, BETPeHble OHU, U Aaxe 3UMON. JleToM Boaa B 60uYke nporpeBaeTcs
npuMepHo Ao Temnepatypbl 85 °C, a 3MMoIt Npu NPsSIMOM NoONaAaHWM CONHEYHbIX
nyyer npumepHo ao 30-40 °C. ConHevyHas 604ka — HE3aMEHUMbIW aTpUBYT ANs
CaZl0BbIX Y4aCTKOB, €€ MOXXHO U3rOTOBUTb CBOMMMW PYyKaMu M3 MOAPYYHbIX
Cpeacrs.
Ha cerogHAWHWI oeHb pa3paboTaHO HECKOIbKO Pas/iMyHbIX Moae-
new CONHEeYHOM BOoUKM.
UunuHppuueckaa moaenb yao06Ha TeM, YTO ee MOXHO MOAKIHYATb K
cucTeMe BOLOCHAOXeHUs B LOME M UCMOb30BaTh A4J1 IeTHEero aylua.
Takyo yCTaHOBKY MOXHO cAenaTb, MCNOMb3ysa UMAUHAP, B KOTOPOM
Boga Oypet HarpeBatbCs. [10BEPXHOCTb 33 UMAMHAPOM HYX-
HO 0BKNEeUTb OTpaXKaloWMUM MaTepuanoM U yTenauTb KOH-
CTPYKLUMIO TaK Xe, KakK U B OPYrUx MOLENsiX COMHEeYHOM
604kn. CBEpXY KOHCTPYKLMIO HYXKHO 3aKPbITb CTEKNOM MK
MOMMNITUNEHOM.
XonopHas Bofa A0MKHA NOCTYNaTb NO HWXHeN Tpybke. [Ans 3a6o-

PucyHok 2.25. ConHeyHas 6o4ka pa ropsiyeit BO/bl CMOHTMPOBAaHa Tpybka cBepXy.

ropAa4yad Bo4a

S f /

A

XonofHasa Bofa

XonogHaA Boda ropa4van Boda

PucyHok 2.26. LlunuHopuyeckas Mooens conHeqHol 6oyku  PucyHok 2.27. PaduamopHas Modens conHeqdHol 60Yku

PapnatopHas mopenb conHe4YHOM 60YKM 0ObIYHO KOHCTPYMPYETCS M3 CTaporo pafMaTopa WM LUNaHra.
Takasg KOHCTPYKLUMS NpeacTaBnsieT Cob0M HEYTO CpeafHee MeXAy KOINIEKTOPOM M CONMHEYHOM BOYKOMN.

62



Paspen Il VIcTOYHWMKM 3HEprum

M xoTs oHa BbICTpee HarpeeT Bo4y, KOMYECTBO TEMIOM BOAbI OYAET HECKO/IbKO MEHbLLE, YEM B OMUCAHHbIX
BblLLE MOAENAX COMHEYHOM BOYKM.

2.11. UsrotoBneHue CONHEYHOMU 6OUYKMU CBOMMM pyKaMu

[lng Toro 4tobbl CKOHCTPYMPOBATbL COTHEYHYIO BOUKY, HY>KHO B3STh SLMK MAX KOPOOKY, B KOTOpbIE
NMOMELLAETCS METAIMYECKMii Bak Osig HarpeBaHus Bodbl. bak MoXeT 6biTh N1t06Oro 06LEMa, B 3a-
BMCMMOCTM OT NoTpebHOCTeN B ropsyern Boae. Hanbonee aphekTMBHO MCNOb30BaTb EMKOCTb HE
mMeHee 60 nuTpoB.

bak okpawwmBaeTcs B yepHbii UBeT. Kopobky HeobxooMMo caenatb Tak, YToObl ABE ee CTeHKM
MOI/IM OTKPbIBaTbCS. Mexxay 6akoM 1 cTeHKaMu KOPOOKM BaXHO MOMECTUTb U30ALMIO U3 TOSICTOrO
€105 NEHOMNJIACTA, CTEK/IOBATbI, CTAPOM TKaHW UK 1060ro ApYroro TenjoM30sLMOHHOI0 MaTepuma-
N1a. 970 No3BoJiIIeET KOPoOKe HarpesaTtb Boay A0 + 40 1 6onee rpagyCcoB B 3MMHEE BPEMS, a JIETOM A0
65 rpagycoB. BHyTpeHHMe CTeHKM KOPOOKM M OTKPbIBAKOLLMECS CTEHKM MOKPbIBAKTCS (DONBIOM Uan
LPYrMMm oTpakatowmum matepuanoM. CBepxy M C OOGHOM M3 CTOPOH KOPOOKa MOKPbLIBAETCS CTEK/IOM
WM NPO3PaYHOM NIEHKOM, YTO CNOCOOCTBYET Boee ObICTPOMY HarpeBaHMIO BOAbI.

B KOHCTpYKUMM BOYKM TaKXKE CYLLECTBYET HECKOIbKO XMTPOCTEN. B 6ouke f0MKHO ObITh 3 OTBEp-
CTUS: N9 HaNoJIHEHMS BOLOW, A9 CAMBA U ANS OTBOAA BO34yXa, YTOObl He CO34aBanoCh AaBNEHME
nNpyY HAaMNOAHEHUU BOOOW.

Yepes oTBepcTve 4S9 CMBa BOAbI HYXKHO MPOAEPHYTb LUIAHT, HA BHYTPEHHEW CTOPOHE KOTOPOro
MPUKpenIeH NoMaaBoK M3 NAAaCTUKOBOIO My3bipbKa MAn Kakon-nnbo apyron. [onnasok byner aep-
XKaTb LWAAHT Ha MOBEPXHOCTU BOAbI M COOMPATh B MEPBYIO OYepenb HAarpeTyko BOAY.

OTonneHue AOMOB

[lns Toro uto6bl caenatb CBOM JOM MaKCUMasbHO TEM/bIM, MasI03aTPaTHLIM U 3KONOTMYECKM KOMPOPTHBIM,
HY>KHO OPMEHTMPOBATLCA Ha Boee LMPOKOE UCMOb30BAHME COMHEYHOM 3Heprun. CerofHs BblAENSHOT Nac-
CMBHOE M aKTMBHOE COMIHEYHOE OTOMNEHWE LOMOB. [1acCMBHOE OTOMNEHME SBNSIETCS COCTABHOM YacTblo
LOMa, He TpebyeT ycunuii No NOALEPXKAHUIO M OCHOBAHO Ha NMPUHLMNE MAKCMMANbHOMO MCMONb30BaHUS
CONHEYHbIX NTy4eit, TonaaaoLmMx Ha MOBEPXHOCTb AOMa B TEUEHME CYTOK. [1accMBHOE oTonNeHMe He TpebyeT
KOHCTPYMpPOBaHMs CneuuanbHbiX YCTPOWCTB /1Sl €r0 YIaBIUBaAHMS.

B ocHOBE aKTMBHOIO OTOM/IEHUSI NEXKMT UCNOJIb30BAHME CMeLMaNbHbIX TEXHUYECKMX CUCTEM MO YNaB/IMBa-
HUIO 1 NPeobpa3oBaHMIO CONHEYHOM SHEPTUM.

MaccuBHan conHeyHas JHeprua npu crpoutenbCcTee 4OMOB 3eneHble HacaKAEeHUA

B coBpeMeHHOM apXMUTEKType LWMPOKO MPUMEHAITCS pe-
WeHMs, yunTbiBatowme Hanbonee ahPeKTMBHOE MCMONb30-
BAHWE CONHEYHOM 3Heprnn. BaxkHbIMM MeponpuaTuamu,
TOYKM 3PEHMS MACCMBHOIO MCMOJIb30BAHWUS COMHEYHOM
3Hepruu, IBNAKTCA clieayolwme QakTopbl: OpUeHTauLms

CTPOEHUS HA Of, ero MakCMManbHaga Tenaousonaums, 3naHKe
YCTPOMCTBO «/10BYWEK» A5 COAHUA Tuna 3MMHUX Ca-

[00B, pacnpeaeneHme XuablXx NOMeLEHNN Ha COJTHEYHOM N

CTOPOHE M YMEHbLUEHUE BAUSAHUSA BHELWHUX 3aTEHSIOLWMX w E
06bekToB. CMpOEKTMpPOBaHHbIE U MOCTPOEHHbIE C YYETOM \ s /
3TUX MPUHLMNOB, CONHEYHble AOMa 4ABNAKTCA HE TOJIbKO 2112;25;?;3:@’]

3HepretTMyeckn 30 PeKTUBHbIMU, HO 06eCcne4YnBatoT MOBbILLEH-
HblA KOMQOPT U 300POBbIN MUKPOKAUMAT.

21 uioHsa

PucyHok 2.28. OpueHmauyus 0oma Ha ke 0511
UCNo/Ib308aHUS NACCUBHOU 3Hepauu
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L /)

PucyHok 2.29. lNaccusHoe omonneHue 0omMa C npsMbiM
Y1aBNUBAHUEM COTHEYHOU 3Hepauu

AKTUBHbIE CUCTEMbI OTONIEHUS A,OMOB

Kaxmas cemMbsi MeyTaeT XWTb B TEMJIOM YHOTHOM
[IOMe U TPaTMUTb Ha 3TO KaK MOXHO MEHblle CpeacTB
M3 ceMenHoro 6roaKeTa. Ta MeyTa BMOAHE AOCTUXKM-
Ma bnarogaps paspabotkam B 06/1aCTM OTOMIEHUS
noMoB 3Hepruent ConHua.

CHcTeMbI, UCNOSb3YIOLME CONTHEYHYIO 3HEPTUI0 AJ1s
OTOM/IEHUS, MAOEaNbHO MOAXOAAT AN 3aropoAHOro
[lOMa, Aaym, KOTTedKa. Taknme CUCTEMbI OTOMIEHNS U
ropsiyero BOAOCHABXEeHMS 3KOHOMUYHbI, KOMPOPTHbI
N ABNSIOTCS SKOMOMMYECKM YNUCTbIMM.

BooHas cucteMa conHeyHoro oborpeBa COCTOWT
M3 CUCTEMbI KOJIEKTOPOB, TPY6OMNpOBOAOB M HAcoca.

ConHeYHbIN KoNnekTop

DBAA%
\
>
D

[ Topsuyas Bopa

B XonopHas Boga

[opsuyas Boga

Perynatop

[ 1]

\
Pesepsyap

Koten

ConsipHas uMpKkynsums

Pucyrok 2.30. lMaccusHoe omonaeHue 0oMa ¢ Ucnosb308a-
HueM opaHxepeu

¥ et !

PucyHok 2.31. ConHe4HbIli KOJIEKMOp HA Kpbiie domMa

Heckonbko KONMNEeKTOPOB YCTaHABIMBAKOTCS
Ha Kpbiwe goma. [1ns cbopa HarpeTor Boabl
noasoauTcs Tpyba, KoTopas XopoLwo U30au-
poBaHa.

JT1a Tpyba nepeHoCHT Tenayl BOAy Ye-
pe3 Tpybbl B noMeleHuns. N3 nomeweHms
OXNaXAEHHA BOAA MpM MOMOLLM HACcoca
BHOBb NOCTYNAeT B CUCTEMY KOJINEKTOPOB.

Cucrtema paboTtaer B COMHEYHbIE AHM, NO-
3TOMYy A1 TEMHOIO BPEMEHM CYTOK M Mnac-
MYPHOM NOroApl ee HY>XHO KOMOMHMPOBATbL C
OpYrMMuK TMNAamMm oTonneHus. AKTMBHOE OTo-
naeHue Nosy4ymno CBOE Ha3BaHWME B CBA3M C
TeM, 4YTO AaHHbIe KOHCTPYKLMM MOMOratoT He
TOMIbKO COXPaHSATb M «NOBWUTb» COJTHEYHYHO
3HEeprut, HO 1 UCNOMb30BaTb €€ B TO BpeMS,
korga ConHua yxe HeT. B cuctemax aktMBHO-

ro oronnexHus fomoB COMHLEM OCHOBHbIM

XonopgHas Boaa I

TENNOHOCUTENEM ABNAETCA BOAA.

PucyHok 2.32. Cucmema omonneHusi ¢ UCN0/b308AHUEM CONHEYHbIX

KoJ1J1eKmopos
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lfenuotennuubl

OpHoW M3 nepcnekTUBHbIX obnacten uc-
MOMb30BaHUS COMIHEYHOM 3HEpruu B Ceflb-
CKOXO35ICTBEHHOM MPOU3BOACTBE ABNSAETCS
CTpoUTENbCTBO rennotennuy,. [IHeM B HuX
OCYLLEeCTBNSETCS aKKYMyNsLMS COJTHEYHOM
3HEpruMu, a HOYbK 3Ta aKKYMyAUMPOBaHHas
TennoTa nepefaeTcs NOTOKY BO34yXa, KOTO-
pblii 06orpeBaeT TennLy.

lobas Tennuua wM3Ha4yanbHO YCTPOEHa
TaK, YTO OHa B NO6OM Ciyyae ucCnonb3yeTt
CONHeYHyK 3Heprui. Ecnn  pacnonoxutb
Tenauuy C Kra Ha ceBep, TO OCTeK/IeHHas
MOBEPXHOCTb Ha HXKHOM CTOPOHE MNO3BO-
JUT HakannaueaTtb ropa3go bOonblie Tenna.
Co3paHune rpyHTOBOM HaCbINU Ha CEBEPHOM
CTOPOHE MOCTYXWUT CBOEro poAa akKymyns-
TOPOM TennoTbl AN HOYHbIX U MPOXNaAHbIX
yacos. Ons umpkynauumn Boayxa B TaKoM
Tennuue BaXHO NpeaycMOTpeTb Crneumasnb-
Hble KaHasbl.

Kpome Toro, B renvoteniiMue MOXHO MNpu-

Paspen Il cTOUHUKM 3HEPTIUM

— \

7

PucyHok 2.33. 1 - npo3paqHas uzonsyus, 2 — onopHas CmeHkda,
3 - cesepHas cmeHa, 4 - mennousonauus, 5 - aaneynwlii
aKKymynssmop, 6 — SWuKU ¢ paccadod, 7 — 3aUULEHHBIU 2pyHM,
8 - mennou3onuposarHsili pyHOameHm.

MEHSTb MOAMOYBEHHbIM FaieuHblit akkymynaTop». [ns ero cospaHus notpebyeTcs ranbka, webeHb unm
MPOCTO KaMeHb, KOTOpble 3acbiNarTcsa Ha 1 M? nnowaam nop Tenauuert B CTOPOHE OCTEKNEHHOW HXKHOM
NOBEPXHOCTU. [aNIbKy TakXKe MOXXHO NOMECTUTb B NPOAO/bHbIMA KaHan B MOy, NPOXOAAWMUI NO BCEN ANINMHE
Tennumubl. Tenauuy HYXKHO pa3MelLaTh Ha POBHOM MeCTe, He 3aTeHSeMOM 34aHuaMu unun gepesbsmu. C ce-
BEPHOM CTOPOHbI TENIMLA AOMKHA ObIThb 3aLLMLLEHA OT BETPOB 3a60POM MU KYCTAPHUKOM.

PucyHok 2.34. lpumep 2enuomennuysl 8 ¢. Hoso-lMokposka. Yylickas 061., Kipabiz3cmaH

2.2

MNpepncraBbTe cebe, 4To... Bbl paboTaeTe B MPOEKTHOM OpraHM3aLmm, MPOEKTUPYHOLLEN
Xunble 34aHUa ONs Balen MecTHOCTU. Bam nmopyumnu paspaboTtaTb NpoOeKT UHAMBUIY-
anbHOro Xunoro AoMa. Kakue npupoaHbie hakTopbl Bbl LOMKHbI YH4eCTb NPpY NPOEKTUPO-
BaHMM C TOUKM 3peHuUs aHeprocbepexeHms?
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OxapakTepu3yiiTe NpenMyLLEeCTBA UCMOb30BAHUS COTHEYHOM IHEPTUM.

N

Mepeunciute 3HaKOMble BaM YCTPOMICTBA, MOMOralWME COXPaHATb COMHEYHYHO
SHEPIUIO.

Pacckaxute 0 npuHUMNeE AENCTBUS CONHEYHOM BOUYKM M CONHEYHOrO KOIeKTopa.
UT0 Takoe NacCMBHOE MCMOMb30BAHWE COMHEYHOM 3HEpPrnm?
Kak MoXHO oTanimBaTtb OM npu nomowm 3Heprum ConHua?

o U~ W

PacckaxunTe o npuHUUne OENCTBUS reNMoTEeNINLbI.

Mpeo6pasoBaHue CONTHEUHOM IHEPTUU B INIEKTPUUECKYHD

Mcnonb3oBaHMe CONMHEYHOM 3HEPrMM He OrpaHMyYMBaEeTCs nps-
MbIM HarpeBaHueM BoAbl uin oborpesom Tepputopun. ConHeu-
HYI0 3HEepruo MOXHO Mpeobpa3oBbiBaTb B 3NEKTPUUYECKYHO Ha
OCHOBE TaK Ha3blBaeMoro ¢oToranbBaHMyeckoro addekTa.

lNpeobpa3oBaHWe CONMHEYHOM 3SHEPTUM B INEKTPUUYECKYH
NPOMCXOAMUT B CONHEeYHbIX GaTtapesax. [MpuHUMN pencTeums
CO/THEYHbIX GaTapel COCTOMT B MpsIMOM npeobpas3osa-
HUW CONHEYHOrO CBEeTa B 3NeKTpuyeckui Tok. [pu 3ToM
reHepupyeTcs MOCTOSIHHBIM TOK. DHeprus MoOXeT WuC-
MO/Mb30BaTbCS KaK HanpsaMyto, Tak M 3amacaTbCs B ak-
KyMynSTOpHbIX 6aTapesax Ang nocneayroLwero Ucnosb- -
30BaHMs Mpu HeobxoaumocTu. Ecnm Heobxommmo
nonyunts 220 B nepemeHHOro Toka, To Tpebyetca
MCrnonb30BaTh Npeobpa3oBaTesin NOCTOSHHOMO TOKA B
nepeMeHHbIN TOK — MHBEPTOPbI.

B HekoTopbIx cTpaHax, Hanpumep, B Kutae, renMoctaHumu, pa3MeLLeHHble B rOpoAax M cenax, NoaKo-
YeHbl K 0OLLMM 3NEKTPUYECKUM CeTaM. B TeueHne CBETOBOrO AHS NMPOMCXOAMT BbipaboTKa 3N1eKTpUYEeCcKoi
3Heprum, KoTopas NocTynaeT B OOLLYH0 3NeKTpUYecKyto ceTb. [0CyaapcTBO NOKyNaeT y NpoM3BOAMTENS 3Ty
NpOM3BEAEHHYIO 3/TIEKTPOIHEPTUI0 NO BbIFOAHOM LieHe. A MCNONb30BaHME 3N1EeKTPO3HEPrMn Ha HYXAbl MO-
TpebneHns NpoMCxXoauT Takxe U3 obLien cetu. Takum 06pa3oM, reIMoCTaHLUKU NOCTOSIHHO MOMOJHST Ha-
npspkeHne obLwmx ceTen.

PucyHok 2.35. ®omosnekmpudeckue naHenu

(DoTo3nekTpuyeckas WHBepTop Pacnpegenvtens [oBbILAOLLMIA O6wwas
MaTpuLa MepeMeHHOr0 Toka  TPaHCHOpPMaTop  3NeKTpuyeckas ceTb

O O 0 0

PucyHok 2.36. Cxema npeobpa3osaHusi NOCMOSIHHO20 MOKA 8 NepeMeHHbIl MOK 2eauocmadyuedi, 8K/IYeHHOU 8
anekmpocems

[NocnenoBaTenbHO COEAMHEHHbIE KPEMHMEBbIE MAACTUHBI HA3bIBAKOTCA (POTOINEKTPUUECKOM MATPULIEN.
Mof BO34ENCTBMEM CONHEYHBIX Nyyel BbipabaTbiBaeTcs NpsMoit ToK. MHBepTOp Ans COeAMHEHUS C CEeTbH
ropoga — anekTpuyeckoe obopynoBaHWe, KOTopoe rnpeobpasyeT NpsAMON TOK B MepeMeHHbI TOK OLHOW
4acToTbl, OLHOM AMMANUTYAbI, OOHOM (a3bl C CETbIO NOA, HaNpsbkeHueM. MNoBblwatowmin TpaHchopmaTop Ha-
NnaHcupyeT cuny Toka. [ocne nHBepTopa Yepes TpaHCGOpPMaATOp NEPEMEHHBIN TOK NONAAAET B OOLLYHO 3nek-
TPUYECKyLo ceTbl.

B nocnepgHue ropbl B Kutae npu cTpouTenbctBe NOOro Tvna 34aHWiA rocygapctBo 06s3biBaeT
CTPOUTENIbHbIE KOMMAHUK YCTAHABIMBATb HA KPbILLE U KXKHbIX CTEHAX refIMOCTaHLLMK, BKIOYEHHbIE B 0bLime
3N1EeKTPUYECKUE CeTU.

1 MaTepuasnbl MeXAYHAPOLHOIO CEMMHAPA MO TEXHOOMMM OCBOEHMS U UCMOJb30BaHMS conHeyHol aHeprun. KHP, CuHbL3sH, ¢ 12
no 31 mas 2013 r.
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Paspen Il CTOUHUKM 3HEPTUM

KOHTponnep
- 0JIHEYHOro
INEKTPHY

aNeKTpuyeckme
npu6opbi

T —

MHBepTOp pacnpeaenutens .

PucyHok 2.37. Cucmema 8bipabomku 31eKmpo3Hepauu pomosnekmpuyeckoll CmaHyuu, coeduHeHHoU ¢ cemsro 20p00a

Y conHeyHbix BaTaper ecTb SIBHOE MPeVMYLLECTBO Nepes LpYyrMMU reHepaTtopaMu — «Cbipbe», KOTOpoe
OHWM WCMOJIb3YHOT, HAKOTAA He 3aKoHuuTca. KpoMme Toro, conHeyHas 6atapes He MMeeT ABMXKYLLUMXCS W
TPYLLMXCA YaCTEN, @ 3HAUMT, MOXKET CIIY>KUTb MPAKTUYECKM BEYHO. HO, K COXKaneHuio, B LAHHbIM MOMEHT OHM
LLOBOJIbHO LOPOTHN.

TeM He MeHee, CONHeYHble (DOTO3NEMEHTbI YKE CEerogHs Haxonar cBoe npumeHeHue. OHM OKa3anUCb
NPaKTUYECKM HEe3aMEHMMbIMU UCTOYHMKAMM 3NEKTPUYECKOro TOKa B CMYTHMKAX M aBTOMAaTUYECKMX
MEXMNNaHEeTHbIX CTaHUMAX, @ Ha 3emsie — B MNepByl0 o4vepenb AN MUTaHWUS TenedOHHbIX CeTerd B
He3NneKTpUAULMPOBAHHbIX palioHax WM e [Ans Manblx notpebuteneit Toka (paguoannapartypa,
3N1eKTprUYecKue BpPUTBbI U 3aXKUTaNKM U T. 1.).

B 6ymyuiemM paccmaTpuBaeTCs Maes co3naHus MUPOBOWM CETU rennocTaHumMin. Eciv B ofHOM YacTu cBeTa

[leHb, TO M3ULIEK BbIpabaTbIBAEMOM 3NEKTPOIHEPTUM MO CETU
byLeT nepenaBaTtbCcs B Ty YacCTb CBETA, [4e B TOT MOMEHT
Houyb. TakMM o06pa3om, MMPOBas 3neKTpuyeckasn
ceTb  renmMocTaHumMi  cmorna Obl  obecneynTb

3NeKTpo3Heprueri OOnblWy YacTb HaceneHus

nnaHeTsl (puc. 2.38).

PucyHok 2.38. Moes enobaneHol cemu eenuocmanyud, PucyHok 2.39. [enuocmaHyuu Ha kpeiwe 30aHuli 8 Kumae
BKJIOYEHHBIX 8 0O UE 31eKmpuYeckue cemu
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JHeprua n oKpyxarwiasa cpesa

PucyHok 2.40. ConHeqHsie cadossie poHapu. PucyHok  2.41. Prwk3ak co 8CMpoeHHbIMU
¢omosnemeHmamu

B Kutae ceityac nponsBoasaTCs CONMHeYHbIe CafoBble (GOHAPUKK, KOTOPbIE aKKYMYMPYIOT COMTHEYHYHO 3HEep-
TMI0 B TEYEHME OHS U CBETAT HOUbO 6e3 3/1eKTpUYecKor NpoBOAKM 3@ CHET CONTHEYHbIX (OTO3/IEMEHTOB.

B nocnenHee Bpems B CBOOOAHYO NPOAAXKY NMOCTYMMUAM PHOK3aKM CO BCTPOEHHOM CONMHeYHOM BaTapeeit. Ak-
KYMYnaTop B HUX HaKanaMBaeT SHEPIUi0, NOC/Ie Yero C ero MoMOLLb0 MOXKHO MOA3aPSAUTb COTOBbIN TenedoH,
MI13-nneep MAn KapMaHHbIM KOMMNbIOTEP.

1. OxapakTtepu3yinTte NpUHLMN OENCTBMS CONHEYHbIX BaTapei.
2. HaszosuTe npenMmyLLecTBa MCNONb30BAHUS COMHEYHbIX BaTape.
3. Tpe ncnonb3yrotcst GOTO3NEMEHTHI?

Ucnonb3oBaHue conHeyHoM 3Heprumn B KbiprbisctaHe

Hawa ctpaHa obnagaeT 3Ha4YMUTeNbHbIM NOTEHLMANOM CONHEYHOMO CUAHKS, 0CODEHHO 3TO KacaeTcs rop-
HbIX pernoHoB. CpeiHerogoBas MNpPOAOMKUTENBHOCTb COMHEYHOro cusHust B Kbiprbisckow Pecnybnuke
coctaensgeT 2630 yacoB. DTO HEMHOrO HWXe, YyeM B Y3bekuctaHe (2870) n Typkmenun (2900). ConHeu-
HOe U3nyyeHue 9BNSETCS HeUCcYepnaemMblM UCTOYHUMKOM IHEPTUU.

B Hawel pecnybnuke n3-3a CNOXHOCTM penbeda v Hannuns 06nayHOCTU NPOAOIKUTENBHOCTb CONMHEY-
HOrO CUSHUS He npeBbiwaeT 5-6 yacos B Aekabpe n 10-12 yacoB B UKOHE, @ B Y3KMX FOPHbIX JONMHAX,
yWenbdX M Ha 3aTEMHEHHbIX CKNOHAX CONHLEe CBETUT B Aekabpe 3-4 yaca B CyTkU. BennunHa conHeu-
HOM pagMauuu, NPUXOAALLANACA HA PAaBHUHHbIE YYaCTKM Tepputopum pecnybnuku, npesbiwaet 1,1 Mkan/
M2 Mpu CpeaHerofoBOM YMC/ie YacoB conHeyHoro cusaHua 2300 u 6onee (585 Bt/M?), a B npubpexHo
nonoce o3epa Mccbik-Kynb conHeuHas aHeprua pocturaet 1,28-1,37 [kan/M? npu CONHEYHOM CUSHUM
2750-2957 yacosB B rog.

B HacTosuwee Bpems B pecnybnuke 6bino BHeapeHo okono 110 Tbic. M2 COMHEYHbIX YCTAHOBOK,
MCMONb3yeMbIX Ha PA3NUYHbIX NMPOMbIWAEHHbIX M CENbCKOXO3AACTBEHHbIX 0ObeKTaxX, a TakXe B XXW-
NIMLWHO-KOMMYHANIbHOM XO035IMCTBE M B ObITy, M3 KOTOPbIX B HACTOsILLEE BPeMS MCMO/b3yeTcs He bonee
15-20%".

Bpems paboTaeT Ha CONHEYHYI 3HEPruIo: CUCTEMBI, paboTatoLmne Ha COTHEYHOM 3Heprum, He TpebyioT
6onblIMX 3aTpaT NpuM 3KCNAyaTauumn m BbicTpo okynatoTcs. CoNHeYyHas 3Heprus MMeeT XOpPOLIMA NOTEH-

! HaumMoHanbHbIi AOKa[ 0 COCTOSIHUM OKpyKatoLlei cpenbl Kbiprbizckoi Pecny6nukm 3a 2006-2011 rr. - b.,2012.
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Paspen Il VIcTOYHWMKM 3HEprum

uMan ons MCrnonb3oBaHMS B LOMax 419 YOOBNETBOPEHUS 3HEpreTMYeckux notpebHocTelt cemel B Ha-
Wwewn ctpaHe. B coBpeMeHHOM 00LW,eCTBE TEXHOMOTMMM UCMONb30BaHMS CONHEYHOM 3HEPrMn HaxooaT BCe
6onblwee npumeHeHne. CoNHEYHblE YCTAHOBKM MOTYT MPUMEHSTLCS B CUCTEMAX OTOMNEHMS, OXNAXKAEHUS,
HarpeBaHMs BOZbl, NOMYYEHMS INEKTPUYECTBA, CYLUKMU, ONPECHEHNS BOAbI U BO MHOTUX ApYyrux chepax.

1. OxapakTtepw3yiiTe NOTeHLUMAN UCMNONb30BaHWUS CONHEYHOM 3Heprun B Kbiprbi3cTaHe.

2. Tpe vcnonb3yeTcs conHeyHas 3Heprus B KbiproisctaHe?

buosHeprus

brosHeprua 6bina caMor pacnpocTpaHeHHOW (GOPMOM 3HEPrMn A0 TexX Mop, Noka 4YenoBeyecTBO He
Hayaso UCMONb30BaTb MMAPOSHEPTMIO U SHEPTMI0 HEBO30OHOBASEMbIX MCTOUHMKOB. BbIBpOCHI yrnekncioro
rasa OT COKMraHus BMOTONNMBA He U3MEHSIOT COAEPXaHWUs YIMEeKMCNoro rasa B atMocdepe Ao Tex nop,
MOKa OKMraeMoe KOIMYECTBO HE MPEeBbILAET eXerofHbl NpupocT GMOMacChl. 3TO MPOMCXOAMT NOTOMY, HTO
fepeBbs U pacTeHns NOTPebAsIoT YrNeKUCbIv ra3 ansg CBOero
pocta. BMO3HEPIUSA - 310 BCe opMbl 3Hep-
SHeprusi, KOTOpasi MONY4aeTCs M3  PasfMUHbIX BUAOB  ryy nony4aeMoil OT KMBbIX OPraHUZMOB
bronornyeckoii Maccobl (BOMacchbl), Ha3blBaeTCs GMOSHEPTUEN. g pesynbTaTe nepepaboTKM UX Ten UK
OTKyna e B3sinacb 3Hepruis, 3akniodeHHas B ouomacce? OT  npopykToB sKM3HEmEATENbHOCTM - OT
ConHua. 3eneHble IUCTbS YNaBNMBAIOT CONTHEYHOE M3NYYEHME  cyyraHms APOB A0 MOMYHYEHMUs TEXHUYE-
B npouecce (OTOCMHTE3a C MOMOLLbIO 0CODBOro 3eNeHOrO  ckoro cnmpra u 6uorasa.
Bewectsa - xsopodunna. B pesynbrate ¢otocuHTesa u3
MPOCTbIX XMMUYECKMX BELLECTB: YINEKMCIOro rasa v BoAbl —
CUHTE3MPYIOTCA OpPraHMYecKMe BELLEeCTBa U BblAENseTcs KMCIopon. HecMoTps Ha Kaxyllylcs npoctoTy
doTocnHTE3a, Ha 3eMnie, NoXanywn, HeT 6onee yaAnBUTENbHOTO NPOLIECCa, KOTOPbIA CMOT Bbl B TaKOM CTEMNEHK
npeobpa3osBaTb Hawy nnaHeTy. POTOCMHTE3 - 3HEpreTMyeckas OCHOBA OMONOTMYECKMX MNPOLIECCOB.
JHeprus npu GoTocuHTe3e 06pasyeTcs B OY€Hb YAO0OHOM AN BMONOrMYEcKoro UCMonb3oBaHUs Gopme
- MONeKynspHoi, B BuAe Boratbix SHEpPrueit XMMMYeCcKMX CBA3ei B caxapax, 6enkax, Xupax, Kotopble B
nto6b0M MOMEHT MOryT ObITb MCMONb30BaHbI PACTEHUAMM ANS POCTa, @ 3aTEM M CbEBLUMMM 3TU PACTEHUS
)KMBOTHBIMM UNW NIOABMM.

buomacca

buonoruyeckoe coipbe @ ® (OpraHuyeckue oTXoAbl

npﬂMOE CKuraHue TepMOXVIMM‘{ECKOE npeo6pa3OBaHme buonornyeckoe npeo6pa3OBaHme

0 .. 0
®
O O

[lpoBa, conoma, Ku3sik, neaneTol JT1aHon buoras [lpeBecHblit yronb

PucyHok 2.42. lpeobpasosaHue buomaccsl

L 3ununr B. MycTb 6onblue B KM3HU ByaeT conHua //«9xo Owax, 11 uoxsa, 2011.
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MacwTabbl GOTOCUMHTETUYECKOTO Npeobpa3oBaHMs COMHEYHOM 3Heprum orpoMHbl. O6lwee notpebneHune
3Heprun B MMpOBOM MacluTabe coctaBnseT Tonbko 10% Bceld aHepruun, 3anacaemMoit 3a rog, 6narogaps ¢o-
TocuHTe3y! Obeperas oT BbipybKM ieca — nerkmMe Hawen naaHeTbl — Mbl COXPAHSEM U MPUYMHOXKAEM pe-
3yNbTaTbl GOTOCMHTETMYECKOrO TPyAa MUIMAPLOB PacTEHMI, @ C HUMM — XM3Hb HA 3emse. 3anaceHHas
yepe3 GOTOCMHTE3 B BMOMACCe CONMHEYHAs SHEPTUS CaMa MOXKET CTYXKUTb MOTOM UCTOYHMKOM SHEPTUMN.

06wmi npupoct BuomMaccol Ha 3emne pgocturaet 130 MUANIMAPLAOB TOHH CyXOro BeLLeCcTBa B rof. 370 CO-
oteetcTeyeT 660 000 TBT1eu B rog ( 1 Tepasatt = 1012 Bt). MnpoBoe notpebneHne 6G1MoaHeprum coctaBngeT
15 000 TBteu B rog, 3to npumepHo 15% mMuposoro sHepronotpebnenus. [1ng nonoBuHbl HaceneHus Mupa
buomMacca 9BngeTcst OCHOBHbIM 3HEPTOUCTOYHUKOM.

Bo3amoxHoCTM ong pocta notpebneHns Guo3Heprum BeIMKU: MOXHO YBEIMYMBATL MPOU3BOLCTBO U UC-
nonb3oBaHWe bruomaccel. Ho yBennyeHne notpebneHns 6MomMaccol B NPOM3BOACTBE SHEPTUM MOXKET BCTY-
NWTb B NPOTMBOPEYME C HEOOXOAMMOCTbIO YBENMYEHMS UCMONb30BaHUS BMOMACChl B MPOM3BOACTBE MpoO-
LYKTOB MUTaHUA 419 pacTyLero HaceneHuns 3emiu.

MNpvBeaeM NpUMEpPbI CaMbIX BaXXHbIX MCTOYHUMKOB BMOMACChI:
* OTXOAbl NECHON U fepeBOo0OpabaTbiBatoLLEN NPOMBbILLIEHHOCTH;
* OTXO[Abl LLeNI0N03HO-6YMaXKHOM NPOMbIWNEHHOCTY;
e OBMONIOrMYECKMEe OTXOAbl B CEIbCKOM XO3SMCTBE;
* CEeNbCKOXO3MCTBEHHbIE M TEXHUYECKME KYNLTYpPbI (Panc, MBa, TONOb, KUTAUCKUIM KaMbIW U T. AL.);
e OpraHM4yeckme BbITOBbIE U NMPOMbILIEHHbIE OTXOAbI;
 TBEpAble NPOM3BOACTBEHHbIE M ObITOBLIE OTXOAbI;
e CTOYHbIE BOAbI.

PacnpoctpaHeHHbIMM MCTOYHMKAMM BMOMACChI SBAKIOTCS 0TX0Abl OBYMaXKHOM M fepeBoobpabaTbiBatoLLEl
NPOMbILWNEHHOCTU, CAHUTApHas BblpybKa necos.

3Haa npupoay GOTOCUHTE3A, MOXKHO YXXe CAEeNaTb BbiIBOAbI O MPEUMYLLECTBaX MCNONb30BaHMSA BUOMacChI
KaK MCTOYHMKA IHEPTUM, TPU CKUFAHUM KOTOPOTO COAEPKAHME YINIEKMCIONO ra3a B atTMocdepe He yBennyu-
BaeTcs. PacteHna noTpebnatoT yrnekncbivi ras u nepepabatbiBatoT ero Ana cBoero pocta. [pu ropeHnn 6m-
OMacCbl He MOXeT 06pa30BaTbCa YrNeKMCnoro raza b6onblue, 4em 6bi10 NOrMOWEHO PACTEHUEM MPU XKU3HW.
Mcnonb3oBaHne Gomacchl ANng NPOM3BOACTBA IHEPTUM HE YBENMUMBAET KOHLLEHTPALMM YINEKUCIOro rasa
B aTMocdepe — B 3TOM U 3aKN0HAETCS IHepreTMyeckas LeHHOCTb 6BMoMacehl.

OKuraHue

Cambliit cTapblii cnocob npeobpazoBaHUs BroMacchl B 6MO3HEPrUI0 — CKUraHue apesecuHbl. 70% Hacene-
HWMS Pa3BMBAKLMXCSA CTPAH MCMOMb3YOT APEBECUHY KAaK UCTOYHMK 3Heprun. CpeaHUM pacxop, ApeBeCcUHbl
[ON19 NPOM3BOACTBA SHEPIUM B 3TUX CTpaHax coctaBnseT npumepHo 700 Kr B rof Ha ogHOro Yenoseka. bo-
Nlee NoNOBUHbI BbIpy6aeMoi ApeBeCUHbI CKUIaeTcs Ans nosyyeHns Tenna. Yacrto Ans 3Toro MCnosib3yrTcs
neyn CTapoi KOHCTPYKLMK, KOTOpble BbIOPAChIBAKOT 3arpsa3HAOLLME BELLECTBA B OKPYXKatOLLY0 cpeay. Ecnm
MCMONb30BaTb HOBbIE KOHCTPYKLMM MeYer ¢ KaTanm3atopamu, HEMTPanusyLWmMMm BpeaHble BELLeCTBa, 3a-
rpsi3HEHWE OKpYXKatoLwel cpeabl MOXXHO HAMHOMO YMEHbLUINTD.

Muponus

Muponus apeBecuHbl NpoucxoanT npu Temnepartype 450-500 °C.  MUPOJIM3 - 3to nepepa6oTka
BbuomMacca HarpeBaeTcs [0 TakOM TemnepaTypbl 0ObIYHO C MOMOLBID  YINEepoaoCcoaepKallero  Cbipbs
rasa, pacxofbl KOTOPOro OKymnatTcs B NONHOM Mepe. [poayKTaMu Nu-  NpU BbICOKMX Temnepatypax
ponu3a SBNSKTCA OPEBECHbIM Yrofib U roproumne rasbl (MeTaH, OKCUA — HeAocTaTKe KMciopopaa.
yrnepopna), npu CropaHum KOTOPbIX YKe B NPUCYTCTBUM KMCIOPOAA Bbl-

LenseTcs orpoMHoe (Mo CpaBHEHMIO C 3aTPAYEHHbIM Ha Ha-rpeB) KOIMYECTBO Tenna. IMeHHO 3T NpoayKTbl
MCMONb3YIOT KaK TOMAUBO Ans 060rpeBa M Kak Cbipbe B HEKOTOPbIX OTPACAAX NMPOMbILIIEHHOCTY.

dJepmeHTau.uﬂ HaBO3a

[laxke HaBO3 MOXET CIYXKMUTb UCTOYHUKOM SHEprmm!
Ecnu Bbl XMBeTe B YaCTHOM [0OMe C HeOOoNbWMM NpuycafedbHbIM y4acTKOM, KOTOPbIA CHAGXaeT Bac He
TO/IbKO OBOLLAMM M PPYKTaMM, HO U [,OCTAaTOUYHBIM KONMYECTBOM OpPraHMYeckoro Mycopa,To Yy Bac ecTb BO3-
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MOYXHOCTb CKOHCTPYMPOBaTb OMOra3oByo YCTAHOBKY.

OCHOBHbIMM NpPOU3BOAUTENSIMM OMOrasa SBASOTCS MUKPO-
opraHusMmbl. Y1066l NonyunTb GMOras, 4fig HUX BaXKHO CO34aTb
YC10BUS, MOAXOAAWME AN UX XKU3HU: HYXHYH TemnepaTypy
M BNAXHOCTb, OTCYTCTBME KMCIOPOAA 3a CYET repMeTUUHOCTH
Tapbl U cTUMynupytolwme fobasku. B Takmx ycnoBmsax MuKpo-
OpraHW3Mbl HAYMHAKOT paspyLuaTh CybCTpaT, MpU 3TOM NpPOAYyK-
TOM UX XU3HELesTeNbHOCTM SBNSEeTCa MeTaH (buoras) u MHo-
rme Apyrve nosiesHble BeLecTea.

buoras - 3To OTIMYHOE TOMNIMBO, KOTOPOE MOXHO MCNOJb30-
BaTb /19 OTOM/IEHMS MOMELLEHWUI, NPUTOTOBAEHUS MULLM U LpY-
TMX HYXA. M OH HUYYTb He XyXe, YeM 0ObIUYHbINA a3, KOTOpbIN

Pazgen Il MicTouHMKM 3HEprum

®DEPMEHTALMA HABO3A (6poxeHue)
- XMMMUYECKUIA npouecc, B KOTOPOM NoA,
BO3JeACTBMEM ONpeAeNieHHbIX MUKpPO-
OpraHM3MOB B OMNpeAeNeHHbIX YCno-
BMSAX (B 4acTHOCTH, NMpU TemnepaTtype
30-35 °C, 6e3 goctyna Bo3Ayxa) opra-
HUYECKMe BelLecTBa pasnaralTcs Ao om-
orasa. JTOT NPoLecC NPOUCXOAMT C y4a-
CTMEM 0COObix BewecTB - ¢(epMEHTOB
- GenKkoBbIX COeAUHEHUI, CUHTE3UPYIO-
LMXCA B K/IETKAX M YCKOPAIOWMX npoTe-
Kalowme B HUX peakumu.

MOCTYNaeT K HAaWMM ra3oBbiM NauTaM no Tpybam. Mpu aTom
cebecToMMOCTb ero ropasao MeHblle, a 3KOJIOTMYHOCTb HECPABHMMO BbiLLIE,

Mpouecc nonyvyeHuns 6uorasa BbIFNSAMT TakK: rePMETUYHbIA KOHTEMHEP 3anpaBnsieTcs OpraHUYecKUMu
ocTaTkaMM M3 pacyeTa: 5 Kr cyxoi 6uomaccel Ha 1 M®> Boabl. [lanee cucteMa 3aKpbiBaeTCst U MHKYOUpyeTcs.
KoHTeiHep MOXHO W3roTOBUTb M3 Xenes3a uau 6eToHa.

B npouecce nonyyeHns 6uorasa ectb ABa BaXKHbIX YC/IOBWS: BO-NEPBbLIX, OH AO/KEH NpoTekaTh 6e3
[oCcTyna kucnopopa (aHaspobHoe 6poxeHue), a BO-BTOPbIX, COAEPXMMOe OMOra3oBoM YCTaHOBKM
[OMKHO nogorpeBaTtbcs Ao temnepatypbl 30-35 °C. 3t ycnoeusi obecneyat Haktepusm KoMdopT, 4To
611aronpmaTHO CKaXeTCs Ha CKOPOCTM CMHTe3a b6uorasa. MNocne MHKyb6aumm raz MCnonb3yeTcs No HasHa-
yeHuto. Bbixop raza obbiyHo coctasnset 0,20,4 M® Ha kunorpaMm 6uomacchl. B pacuete Ha HebonbLyto
ceMbto (3 yenoBeka) NOy4YaeTCs, YTO eC/IM SKOHOMHO Pacxo4o0BaTh a3, TO EMKOCTb 6MOra3oBoi YCTaHOB-
KM OoMKHa 6bITb BCcero 35 m.

fa3
[a30B0e XpaHunuLe
® Komnpeccop
[pneMHuK ©® Ounbtp
OTXOZ08 buopeakTop
@ y
Hacoc
Oborpes
LLuT ynpasnenus Yno6peHrus
Hacoc
Koten

PucyHok 2.43. Cxema ycmpolicmea 6102a30800 ycmaHosKU

Kpome TOro, Ha nocnegHeMm 3Tane uMkna paboTbl GMOras’oBoi YCTAaHOBKM MpW BbICBOOOXAEHUM
nepepaboTaHHOM BGMOMACChl MOXHO MOMYYUTb M ApYyrMe MofesHble MPOAYKTbl: KOPMOBble [[06aBKM,
NeKapCTBEHHbIe npenapatbl, Cy6CcTpaThl AN BblpalMBaHUs PacTEHMI, BUOYL0BPEHMS U T. 4. 3aTEM MOXHO
3anpaBnATb YCTaHOBKY HOBOW MapTueit 6UoopraHUYecKMX OTX0A40B™.

Kak TonnmMBo MCMoNb3yoT He TONbKO HaBO3 (KM35K), HO M MPOAYKTbl ero nepepabotku. [NepepabatbiBatoT
HaBO3 Yalle COBMECTHO C KaHaMM3aUMOHHbIMU OTXOAAMM (OTXOAbl KOMMYHAIbHOMO XO35MCTBA).

(DepMeHTaLMs HaBO3a — OYEHb SKOHOMMYHAs TeXHOMOMMs. HegocTaTkaMu Noay4YeHns U UCnonb3oBaHuUa
6uorasa sIBNATCA ero NoBbllEeHHas B3PbIBOOMNACHOCTb M BO3MOXHOCTb 3apaXXeHus Ye/0BeKa napasuTamu,
obuTalwWwmMMKU B pasnaratolleiics 6uomacce. MNostoMy noasm, paboTalowmM Ha npousBoacTee 6uorasa,

' W.A.Oomawwos, B. A. KopoTeHko, A. B. KupuneHko. bbiToBasi akonorus. - b., 2004.
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0YeHb BaXKHO Cob/10AaTh NpaBuia TEXHUKKM BE30MacCHOCTU U IMYHOM FTUTUEHbI.
B eBponeiickux cTpaHax nonydyeHue 6uorasa WMPOKO pacnpocTpaHeHo. Tak, B [fepMaHuu umeetcs 6onee
1700 KpynHbIX 6MOra3oBbiX YCTAHOBOK, @ MENKME UCMOSb3YHTCA B 6ONbLIMHCTBE (GEPMEPCKMX XO3SICTB.

Opyrue cnocobbl nonyvyeHns 6uosaHeprum

Kpome 3T0ro, B MMpe CywwecTBYHT 1 Apyrue cnocobbl noayyeHus GuosaHeprmum. Hanpumep, B bpasunuu u
CLUA BbIMONHAKOTCS CaMble KpyMHble B MMpe NpOrpamMmbl MPOU3BOACTBA 3TUOBOrO CNMpTa 13 G1omMaccol.
B bpa3unuu n3 caxapHoro TPOCTHMKA, BbIPALLEHHOr0 CNeLManbHO ANs 3TUX Lenei, MPoU3BOAUTCS 3TU-
NOBbIM CNUPT, KOIMYECTBO KOTOPOrO MOKPbIBAET OKOO MONOBMHbI NOTPEOHOCTEN CTPaHbl B aBTOMOOMU/Ib-
HoM Tonamee. bonbWKMHCTBO aBTOMOOMNEN paboTaeT Ha CcNMPTO-6eH3MHOBOW CcMecH, copepxawen 20%
CMUPTa, XOTS HEKOTOPbIE UCMOJIb3YHT KaK TOMJIMBO YMUCTbIN STUNOBBLIM CNUpT. Micnonb30BaHWe CNMpPTOCO-
Lep>aLlero TonNIMBa B aBTOMOOUIbHbIX ABUraTeNIX BMECTO BEH3MHA CHUXKAET 3arpsa3HeHne aTMocdepbl
BbIX/IOMHbIMM Fa3aMu.

B EBpone ncnonb3oBaHMe CNMPTOCOAEPXKALLErO TOMIMBA AOCTaTOYHO NEPCNEKTUBHO, MOTOMY YTO 34,€eCh
06pa3yoTCs OrpOMHbIE OTXOAbl CEbCKOX03MCTBEHHOIO NPOM3BOACTBA M U3ULIKM CENbCKOXO3ANCTBEH-
HOM NPOAYKLMU, KOTOPblE MOXHO MCNOb30BaTh AJ18 NPOM3BOACTBA TAKOrO TOM/MBA.

N3 opyrux MCTOYHMKOB BUOIHEPTMM MOXKHO HA3BaTb PUCOBYIO LLENYXY, XMbIX CEMEYEK UM OPEXOB, CTe-
6,11 1 KOpOBOUKM X/10MKa, PPYKTOBbIE KOCTOUKM, Wenyxy Kode, pasHOo06pa3Hy COIOMY U T. 4.

2.3

Kak Bbl AymMaeTe, BO3MOXHO I UCMONIb30BaHWE CMMPTOCOAEPKALLErO TONIMBA B
KblprbizctaHe?

MepcnekTuBbl McnNonb3oBaHMA 6Mo3Heprum B KbiprbisctaHe

Buomacca conyTcTBylOLEN NECHON NPOAYKLIUK

Jleca 9BNOTCS OCHOBHbLIM MCTOY-
HUMKOM 6MOMacCbl M MOKPbIBAKOT
37,0 MAH. KMZ2 naowanu 3eMHoro
wapa. B Kbiproi3actaHe neca 3aHu-
MatoT 3,5% Tepputopuu: 3TO eno-
Bble, ap4yoBble, OpPEeXOBble, MUXTO-
Bble, TONoneBble, HepesoBblie neca.
Mo nnowagu pacnpocTpaHeHus
camyto 60/blWY0 TEPPUTOPUIO 3a-
HMMAIOT apyoBble fleca. Ha BTopoMm
mMecTe - enoBble neca. Ocoboe me-
CTO 3aHMMaAOT YHMKANbHblE OPEXO-
Bble /leca, He UMEOLLME aHaANOoroB B
Mupel.

MoTepu OpeBeCHHbI NMpoMCXoaaT
npyv CMAOWHbIX pybKax, nosane
PucyHok 2.44. buomacca neca Jieca, ero BbiIBO3e C AE/IFHOK U no-

t Konos 0. B.,Oxxymapgpinosa Y. K., XyaaibepreHos A. [l. i3MeHeHUWe KIMMaTa U ero BAWSIHWE Ha NIECHbIE 3KOCUMCTEMbI KbIprbi3cKoii
Pecnybnwuku // BectHnk KPCY. - b. - N2 6,2003.
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rpyske. Kak npaBuno, B NpOMbILAEHHOCTU HE WMCMOMb3YTCA NMHU M BeTKU. [Tpn obpaboTke u pacnun-
Ke ApeBecuHbl 06pasyloTCca LWenKku, ONUIKKU, CTPYXKKK U ApYyrue UCTOYHMKKM BUoMacchl Ans nepepaboTku.
JHepreTuyeckas LLeHHOCTb OAHOM TOHHbI YCNoBHOro Tonnmea (TYT) akBMBaneHTHa npubamMsnTensHo 2,33
T LpeBecuHbl npu BaaxkHoctn 10%. TakuM 06pa3oM, CyMMapHbIV FOL0BOW 3HEpPreTMYyeckuii NoTeHumnan
[peBeCHbIX OCTATKOB, KOTOPblE MOXHO MCMONb30BaTh Oe3 yuwepba ong okpyxatouwen cpeabl, B Kbip-
rbI3CTaHe COCTaBASET OT 3 A0 4 M/IH. T YUIOBHOMO TON/MBA.

CenbCKOX0381MCTBEHHOE 1IeCOBOACTBO

OOHMM M3 NEPCNEKTUBHbIX HAMNpPaBNEHUIA, KaK C SKOHOMMYECKOM, TaK M C 3KOOrMYECKOM TOYeK 3pe-
HUS, SBNSETCA CENbCKOXO03AMCTBEHHOE N1eCOBOACTBO. OHO OCHOBAHO Ha MCMOMb30BAHUM CMELMANbHbIX
ObICTPOPACTYLLMX APEBECHbIX HACAXKAEHMI (MBa, TONOb U APYrUe PacTEHUS), U3YUEHUE SHEPTETUUECKMUX
BO3MOXHOCTEM KOTOPbIX CErofHA aKTMBHO MPOBOAMTCA B paae 3apybexHbix cTpaH. [Ang KbiproidctaHa
0cobbiit HTepec npenctaBnseT uea. CpeaHerofoBoOM ypoxKait Npu YeTbipexseTHEM MepUoae pocTa UBbI
MoxeT gocturatb o 10-15 T apeBecuHbl ¢ rektapa. OAHOKPATHO 3a/0KEHHas MAaHTaLMsA MOXeT ObITb
MCMONb30BaHA A1 MOyYEeHUS Tpex-uyeTbipex ypoXKaes uBbl. B MaclTabax cTpaHbl MOXHO NOY4YMTb OKO-
N0 ABYX-TPEX MUJIMOHOB TOHH CYXOW APEBECUHbI, YTO COCTABNSET OT YETbIPEX 40 LECTU MUSIIMOHOB TOHH
YCNIOBHOIO TOM/MBA.

CenbCKOXO39MCTBEHHbIE OCTaTKU

Hanbonee nepcnekTMBHbIMKM aOng  6uM0-
JHEepreTMKU KynbTypamu (C y4yeToM npu-
POLHO-KNIUMATUYECKMX U XO39MCTBEHHbIX
YCNOBMIM Halieln CTpaHbl) ABASKOTCA KYKypy-
3a, panc, MHOroleTHMe TpaBbl, 3€pHOBbIE U
3epH06060Bble  KynbTypbl. [lnowanp naw-
HM B KbiprbiactaHe — 10,6 MAH. ra, 3aHsTas
3€pHOBbIMU KY/IbTYpaMM COCTaBASET OKOJIO
2,7% MnH. ra.

buoras PucyHok 2.45. Omxo0si cenbckoxo35a0cmeeHH020 Npou3goocmea

Kblprbi3cTaH uMeeT BbICOKOPA3BWUTbIM ar-
papHbIiA CEKTOP, B KOTOPOM BENUK YAENbHbIMA BEC XKMBOTHOBOACTBA M NTULLEBOACTBA. B pecnybnuke pabo-
TAOT XXMBOTHOBOAYECKME KOMMEKChI, HA KOTOPbIX €XerogHo 06pasytTcs MUAIMOHBI TOHH OTXO40B. JTH
0TX0A4bl NPAKTUYECKM 6e3 BCIKOM NpeaBapuTenbHOM 00paboTKM MCNOJb3YIOTCS B KaYecTBe yao6peHui.
OTO HAaHOCUT 3HAYMTENbHbIVM 3KONOrMYEeCKUI yuepb, 3arpsa3HATCS NoYBbl U BOJ0EMbI. B HacToquwee Bpe-
M$i pa3paboTaHbl TEXHONOMMYECKME MPOLLECChl, MO3BONAIOLWME NOMYYaTb M3 OTXOLOB XXMBOTHOBOACTBA U
nTMueBoacTBa 6uoras, KoTopbii cogepxut 60-75% metaHa, 30-40% yrnekucnoro rasa u okono 1,5%
CepoBOLOpPOAa U Apyrux netyumx Bewects. OH MOXeT ObITb MUCMONb30BaH B Ka4ecTBe TOMIMBA U NO3BO-
NSeT NPOM3BOAMTL KaK TEMJIOBYH, TAK U 3NEKTPUYECKYH 3HEPIUIO.

B uenoM, yuntbiBas BbllenepevyncneHHble MCTOYHUKM BMO3HEPTETUKN, UX CYMMAPHbIM NOTEHLMAN MOX-
HO oueHuTb B 8-10 MAH. T YCNOBHOIO TOMJIMBA, YTO COCTaBAseT npuMepHo 25-30% OT cOBpeMEHHbIX
noTpebHOCTEN CTPaHbl B 3HEPTUM.

Mpeumywecmea 6uosHepauu

* b1o3Heprus - Bo306HOBNSIEMAs SHEPTUS.
* b1o3Heprus pewaet NnpobnemMy UCNONb30BaHWUS OTXOAOB.
« TexHonorus nonyyeHus 6GUo3HepPrumM MoxeT BbiTb KOHKYPEHTOCNOCOGHA.

Hedocmamku 6uosHepauu

« [1ng nponsBoacTBa 6MOMaCChl HYXKHbl OOLIMPHbIE TEPPUTOPUMN.
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Ecnu Bbipybka necos byaeT Nnpon3BoanTLCS ObiCTpee, YeM eCTeCTBEHHbIN NPUPOCT, 3TO HaHeceT ce-
pbe3HbIN yepb oKpyxatowen cpeae.

 YBenuueHune HaceneHuns 3eMan U HeobXoAMMOCTb YBEMYEHUS NMPOWM3BOACTBA MPOAYKTOB NMUTAHMUS
03HaYaerT, yTo 3eMNs CTaHOBUTCS Bonee HeOBX0AMMOM AN NPOM3BOACTBA NIUEHMLbI, YEM AJ1S NPOU3-
BOACTBa OMOTONNMBA. 3aMeLLeHMe NULLEBBIX CEeNIbCKOXO3AMCTBEHHbIX NOCaA0K NocagkamMu buomac-
Cbl MOXET ewle 6onee ycyrybuTtb npobsemMbl C NPOAOBONLCTBMEM B PAa3BMBAOLLMXCS CTPAHAX.

* Mcnonb3oBaHue Topda B KayecTse 6MOTONAMBA NPUBOAMT K OCYLIEHWUIO BONOT, HAPYLWEHWUO TMapo-
NOTMYECKOro PeXMMa U BbICbIXaHUIO pek, yMeHblueHUo 6uopasHoobpasus, Ang kotoporo 6onota
OYeHb BaXKHbl.

e be30oTBeTCTBEHHOE MCMONb30BaHWE OMOTOMNIMBA MOXET NMPUBECTU K 3HAYUTEJIbHbIM Bbl6pOC8M
OKUCNOB a30Ta U CaXu, HO UCMOJIb30BAHME COBPEMEHHbIX TEXHOJIOTUIA MOXET MCKAKUYUTb 3TOT
HEeOOo0CTaToK.

2.12. IbixaHue ApakoHa: nony4yaem b6uoras

Bo3bmute paBe 6yTbinku. B 06e HeobxoaMMo HacbinaTb APOXOKM U caxap. HanenTte Tennyto BoAy.
Ha oaHy 6yTbinKy HafeBaeTCs BO3AYLWHbIN Wap, HA BTOPY — MeAMUMHCKas nepyaTka. Pasmewarite
coaepXxumoe.

[MpuMepHO yepes 2-5 MUHYT HaYyHeT BblaenaTbecs ras. Llapuk Ha B6yTbinke 6bICTPO HANOAHMTCS U
HapyeTcs. ByTbInKy € nepyaTkoM Noka OCTaBbTe U B KOHLLE 3aHATMS MOCMOTPUTE, CKO/bKO rasa B Hee
cobpanoce.

4 2.13. bnosHepreTuyeckasa MatemMaTuka®
%

1. 06wmi npupoct 6uomaccel Ha 3emne gocturaet 130 MUAIMApPAOB TOHH CyXOroO BeLLecTBa B
roa. 1o coorBetctByeT 660 000 TBTeu B roa. Mmposoe notpebneHne 6MO3HEPTMM COCTABNSET
15 000 TBteu. [NoacunTarite, Kakon NpPOLLEHT MMPOBOr0 3HepronoTpebieHns MoXeT obecneuntb
eXeroHbl NpupocT GroMaccol.

2. Ha ceuHodepme B 20 000 cBuHel 3a cytkn nonyvaetcs 9 600 000 n raza. 1000 kopos = 1M3,a
13 1 M® 6uorasa MoXHO BblpaboTaTb 40 2,3 KBTeu.

MopcumTanTe, CKONbKO CeMel MOXeT obecneynTb CBMHOMEPMA eXeMeCs4yHo, eCiM OfHA CeMbs
notpebnset B cpegHem 150 kBT aHeprum.

* MpakTMyeckne ypoku no TEMe KamMMaTa v SHEPTMM MO KYpCy «IHeprus u okpyxatowas cpega» / Pen. O.A. MogoceHoBa,
0. H. CeHoBa. - C-16, 2014.
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24

1. MopgyMainTe 1 HanuwuTe, KakMe MCTOYHUKM BMOMACChl eCTb B BalLen MeCTHOCTH.
broMacca MoxeT coCcToaTb M3 CleayoLWero:

e OTXOAbl 1€COBOACTBA M AepeB006paboTKy;
e ynobpeHus u bBruonornyeckme OTXo4bl CEIbCKOro X035MCTBa;
e TEXHWYECKME KYNbTypbl (panc v ap.);
e OpraHMyeckue OTXOAbl LOMALUHEro X035iCTBa U NPOMbILLNEHHOCTH;
* CTOYHblE BOAbI.
OnnwmnTe, KAKMM CNOCOBOM MOXHO MOSYYMUTb SHEPTUIO U3 3TOM OMOMACChI.

2.MpencTtaBbTe cebe,uTo C iMua 3emnm ucyesnum Bce neca. OnuwinTe, Kak 310 OTpa-
3MTCS Ha cyabbe yenoBeyecTBa?

Yto Takoe 61oaHeprus?
MNoyeMy BMO3HEpPrMo OTHOCAT K BO30OHOBNSIEMBIM UCTOYHUKAM SHEPTUMN?
Kak 3eneHblie nncTbs MOryT npeobpa3oBbiBaTh M 3anacatb sHepruto ConHua?

AW

Kakol npouecc npov3BoacTBa 6MO3HEPrMM paumoHanbHee: MMpoIn3 UAn nNpo-
CTOe OKuraHue 6uomaccol? Movemy?

5. 3auem HY>XHO BblpallMBaTb HOBbIE JiIECa B3aMeEH Bblpy6}'IEHHbIX? Tonbko nn ans
BOCCTAaHOBJIEHNA 3aMaCcoB ,D,peBeCl/IHbl?

Betep

Okono 1% conHe4YHOM 3HEepruum, KOTOpy nony4vaet
3emns, NpMBOAMT B ABWMXEHME aTMOCPepHble BO3-
[OYLWHbIE MACCbl. DTO NPOMUCXOAMT, KOraa BO3ayX Ha-
YMHaEeT NnepemMeLlaTbCcs M3-3a pasHuULbl TeMnepaTyp
B pas/iMyHbIX MecTax 3emnu. B uenom 3ta 3Heprus
B 100 pa3 npesbllwaeT Bce 3HepronoTpebneHne B
Mupe. Ho ToNbKO ManeHbKas YacTb 3TOM 3HEPrUM mUC-
NONb3yeTCs Ha NpaKTUKe.

YenoBeyecTBo Hay4MI0Ch MCNOAb30BATb IHEPTUIO
BeTpa o4yeHb AaBHO. Yxxe 3000 net Hasan yenosek
MycKancsa B NAaBaHWe HA AJIMHHbIE PACCTOAHMS, UC-
nonb3ys BeTPOBYH 3Hepruto. CerogHs BETPSHbIE MCTOYHUKM IHEPTUM MEPEXMBAIOT CBOE BTOPOE poO-
XOEHWE U UCNoNb3ytoTcs Bce Bonblie 1 6onblie B BUAE pa3fIMYHbIX BETPO3IHEPreTUYECKMX YCTAHOBOK.

BeTpsiHble 3M1eKTPOCTaHLMM NPOU3BOAST 3NEKTPOIHEPrMI0 TOMbKO TOrAa, KOrga AyeT AO0CTaTOYHO
CUNbHbIN BeTep. 119 BETPAHbIX TYpOUH C rOpM30OHTaNbHOM OCbi0 BpALLEHMS OH AO0/KEH MpeBbIWaTb
4-5 M/cek - eciM UX MOLLHOCTb Benuka, bonee 200 kBT; nnn 2-3 M/cek, ecnm ux molHoctb MeHee 100
KBT. [Topo6Hble BETPO3NEKTPOCTAHLMM 0ObIYHO COCTOST U3 BALLHM, HA BEPLUMHE KOTOPOM pacnonaraercs
KabMHa C 3/1eKTPOreHepaTopoM U peayKTopoM, K OCM KOTOPOro MpUKPENieHbl IONACTM BETPOBOM Typou-
Hbl.

KabuHa ¢ MallMHHbIM OTAENEHMEM NMOBOPAYMBAETCS B 3aBUCMMOCTM OT HAaNpaBieHUsl BETPa, MCNOJb3ys
3/1eKTPUYECKMIA MOTOp MAM CaM BeTep. MeHee pacnpoCTpaHeHbl BETPSHblIE 3N1EKTPOCTAHUMM C BEPTU-
KanbHOM OCbl BpalLeHMs. VX NpeuMMyLLecTBO — pacrofioXXeHWe 3MeKTporeHepaTopa Ha 3emse, OTCyT-

BeTpoBas 3Heprua sBnseTcs NpoaykToM
nerictemsa 3Heprum ConHua. lNpu HarpeBa-
HWUM BO34YX NOAHMMAETCS, BbITeCHAS Bonee
X0Ni0aHbIM BO3ayXx. Ipu 3TOM ob6pasyeTca
BeTep. Mcnonb3oBaHMe BETPOBOM 3HEpPruwu
OKa3blBAeT OYEeHb HEe3HAYUTEeNbHOEe BAUS-
HMEe Ha OKPYXXaloLLyto cpeay.

75



JHeprua n oKpyxarwiasa cpesa

PucyHok 2.46. Mcnonwb3osaHue 3Hepeuu 8empa
8 BEMPSIHbLIX MEbHULAX

BeTpoBas 3HEprus WMPOKO UCMONb3YEeTCs B CTpaHaXx, MMetowWwmx bna-

CTBME HEOOX0AMMOCTM OpueHTauuu Ha BeTep. OgHako
3Ta BeTpoTypbuHa TpebyeT AN9 HOpPMANbHOM PaboTh
3Ha4MTeNbHO B0Nee BbICOKMX CKOPOCTEN BETpA M Npea-
BAapUTENbHOW PACKPYTKM OT BHELIHEro MCTOYHMKA, YTO
co34aeT HeKoTopble NpobaeMbl Npy UCMONb30BAHWUM Be-
TPOYCTAaHOBOK.

MN3meHuMBas npuMpoaa BETpa pOXAAET OCHOBHYH Npo-
6nemMy BETPO3HEPreTMKM — NepemMeHHy B KaXabli MO-
MEHT BpeMEeHM MOLLHOCTb BETPSHOM 3NEKTPOCTaHLMK.
[o3TOMy HEBO3MOXHO MONY4YUTb OT OAHOW M30/1MpPO-
BAHHO paboTatolLei BeTpO3NEeKTPOCTAaHLUMM CTAOUAbHbIN
UCTOYHMK 3Hepruu. [lng npeofoneHns 3Toro HepocTaT-
Ka BeTPO3N1eKTPOCTaHUMS AO/KHA MMEeTb aKKyMynsaTo-
pbl NEKTPO3HEePrun. AKKyMynmMpoBaHue 3Heprum BeTpa
BO3MOXHO B 6o/blwnx o6bemMax 3a cYeT MPOM3BOACTBA
BOLOPOAA. BO3MOXHOCTb MCNONb30BaHNUS 3HEPTMKU BETPA
OyneTt NpuMBOAWUTbL K 3KOHOMMUWM OPraHM4ecKoro TonaMBa
(HeBO306HOBNSIEMbIX MCTOYHMKOB 3HEPrUM).

roNpuSTHbIA BETPOBOM KIMMAT, NNOCKMI penbed U MCMbITbIBAKLMX He-
[OCTAaTOK B APYrMX NPUPOLHbIX 3HEPreTU4ecKux pecypcax, TakMx Kak
HedTb, ras, yronb. K uncny nepenoBbix CTpaH Mo MCNOb30BaHUIO BETPO-
BOM 3Heprum oTHocatcs, npexae scero, Kutan, CLUA, Tepmanumg, [aHus,
NHpus n Ucnanmsa. MupoBbiM nupepoMm aBnsietcst [epMaHusi, B KOTOpPOM
oTkasanucb B 90-x rogax OT 3NeKTPUYEeCKMX arperaTos, BbipaboTka Ko-
TOPbIX NpeBbIWAET BbIpabOTKy aTOMHOM 3nekTpocTaHuun B 3000 MBT.
B [laHnun cymmapHas ycTaHOBNEHHAsi MOLHOCTb BETPSIKOB COCTaBnseT 4
BT, uto coctaBnset 20% obuiel BbipabOTKM 3neKkTpo3Heprum. CepuiiHas
€AMHMYHAsA MOLLHOCTb BETPOINEKTPUYECKMX arperaTtoB yBenmMumnach 3a
nocnegHee spema ¢ 400 kBt go 2,5-3 MBT. B uncno Begywmnx ctpaH no
MCNONb30BAHMIO IHEPTMM BETpa BOWNA MHAMS, rAe Ha HacToswee BpeMms
NMOCTPOEHO CTOJIbKO XKe BETPOTYPOMH, CKOSIbKO 1 B [laHuu.

MpUMeHeHME BETPOIHEPTETUKM — HE TONIbKO BOMPOC YPOBHS Pa3BUTMUS

TEXHO/IOTUMU U HaNMuKus BETpopecypca.

B Poccuun noteHuman BeTposHepreTnku cocrtasnset okono 30% npo-
W3BOACTBA BCeM 3ekTpoaHeprun. Hanbonee cunbHble M yCTOM4YMBLIE

PucyHok 2.47. BempsHas mypbuHa
€ 20pU30HMA/ILHOU OCbIO BPALLEHUS

BETpbl HabMOAATCS NO NobepexbaMm MOper M OKeaHOB, B parOHax

cTenen u NycTbiHb.

Hpyrue ctpanbl CHIT Toxe npucTynman K oc-
BOEHMIO CBOMX MOTEHLMANbHbIX BETPO3HEPro-
pecypcos.

AKTMBHO 3aHMMAIOTC BETPO3HEPreTMKOW B
Kasaxcrane. TaM noarotoBfieH MHBECTULMOH-
Hbli MPOEKT BETPO3NEKTPUYECKOM CTaHLMUK
«[)XyHrapckue BopoTa» MoliHoCTbio 5 MBT. Ha
rpaHmue KP n PK cToat BeTpoyCTaHOBKM MOLL-
HocTbio no 700 kBT. B cooTtBeTCcTBUM € Hauwmo-
HanbHOW nporpamMMor no GopcUpoBaAHHOMY
WHAYCTPUANbHO-UHHOBALMOHHOMY  Pa3BUTUIO
PK npenycmoTpeHo yBenuyenue gonn BUD B
3HepreTnyeckoM banaHce KasaxcraHa o 5% k
2024 ropny.

B VY3bekucraHe Bo3BeaeHa OMbiTHas BETPO-
3HepreTMyeckas yCTaHoBKa MolHoctblo 0,75

PucyHok 2.48. BempsiHbie 3/71eKmMpocmaHyuu ¢ 8epmuKaabHoL MBT B BOCTaHNLIKCKOM paiioHe TalKeHTCKoi

0Cbro spaweHus
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obnactu. B 2016 rony HaMeuyeH NPOEKT CTPOWUTENbCTBA NapKa BETPO3HEPreTMYeCkMX YCTaHOBOK MOLLHO-
cTbio 100 MBTL.

Npyrve pecnybnuku, pacnonoxeHHble B CpenHel A3uu, TakKe MOTYT UCMOb30BaTb HAZIMYME HA CBOMX
TEPPUTOPUSX NYCTbIHb, CTEMEN, NPEATOPUIA U MOPCKMUX NMOBEPEXMIA, TAE PEXMM BETPA NO3BOJISIET BO3BOAUTb
BJY. OnHako y HEKOTOPbIX M3 HUX MMEKTCS 3HAUMTENbHbIE PECYPChl YINIEPOAHOMO MCKOMAEMOro TOMIMBA,
KOTOpblE MOTYT YCMEeWHO KOHKYPUPOBaTh C SHEPTUEN BETPa, HanpuMep, B TYypKMEHUCTAHE.

lMepcnekTuBbl pa3BUTUSA BeTpodHepreTuku B KbiproisctaHe

Knumat n npupogHbivi penbed KbiproiactaHa cnoco6cTBytoT 06pa3oBaHMI0 MHOTOUYMCIEHHBIX BETPOB.
OcobeHHO 6naronpusTHBIMKM MO KOHLEHTPALMM BETPOBOM IHEPIUM TEPPUTOPUSMU SIBNAKOTCS NEPEBab-
Hble Y4aCTKM FOpHbIX XpebTOB C BbICOTHBIMU OTMETKaMu bonee 2,5 KM, BEpXHUE YaCTU CKNOHOBBIX LOMMNH
M KOTNOBMH, OTKPbITble CBOBOAHOMY BO3AENCTBUIO
BETPOB, M 61AronpmaTHbIe Y4aCTKM MEXIOPHbIX O0-
JIVH.

Mcnonb3oBaHne BETPOBOW 3Heprum B pecny-
6nuke npepnonaraeTcs  NyTeM MCNOMb30BaHUS
HebonblIMX BETPO3HEPreTMYeCKMX YCTAHOBOK Ma-
nor ™mouwHoctn 1-5 kBT ons BbipaboTkM 3nekTpo-
3HEeprMM W 31eKTPOCHabXeHMUs WHOMBUAYANbHbIX
notpebuTtenei Tam, rae ectb BETPOBOM MOTEHUMAnN
10-12 m/cek (ropHble nepeBasnbl U yLLeNbs).

Hanbonbliee YMCNO OHEN C CUNbHLIMM BETpaMM —
0o 120 gHelt - HabnogaeTca NMlib B palioHe ropo-
Ja Bbanbikybl, @ MO Apyrum MecTam kKonebnetcs Ao
40 pHel. B pa3Hoe BpeMsi B pasnMyHbIX paloHax
pecnybaukn OblM YCTaHOBNEHbI HECKONBbKO BETPO3-
HeproycTaHOBOK MOLLHOCTbIO 10 4 KBT.

OueHka BO3MOXHOCTEM NPOWM3BOACTBA 3SHEPTUM
BM3 nokasbiaeT, uto ¢ 1 M2 NOBEPXHOCTU CONMHEYHOrO KOMNEKTOPA MOXHO MonyyuTb 3a rog 5700 MIx
TENNOBOW 3HEpruun?,

B Kbiprbi3ctaHe nHxeHep-usobpetatens O. 3aiues cmoaennpoBan npoekT «ConHeyHas opTa ¢ BeTpore-
HepaTopaMMu, rae OCHOBHbIMWU UCTOYHMKAMU 3HEPruun asisg obecneyeHns Tenna B JOME CNYXAT COMHeYHas
3Heprus u Betep (puc. 2.49-2.51).

PucyHok 2.49. Modenb 3konozuyeckozo doma «ConHeyHas
Kpma c sempoeeHepamopamu»

lMpeumyuiecmea eempsHbIX 31eKmpocmaHyuii

 BeTpsiHble 3NeKTPOCTAHLMMU HE 3arpsa3HSIOT OKPYXKAIOLLYHO Cpeay.

» BeTpoBas 3Heprus, Tak xe, Kak 6M03Heprus, Npu onNpeaeneHHbIX YyCI0BUAX (BbICOKAsi CKOPOCTb BETPA,
L,0pOroe TONAnBO ANs1 06bIYHbIX 31EKTPOCTAHLMIA) YCNELIHO MOXET
KOHKYPMPOBATb C HEBO30GHOBSEMbIMU SHEPrOUCTOUHMKAMM.

| B\ TN

Hedocmamok eempsiHbIx 3n1eKmpocmaHyulii
* BeTep oueHb HeCTabUIEH, C HEOXMAAHHBIMU CUIbHBIMM NOPbIBAMM
M 3aTULWbAMU. ITO 3aTPYAHSET MCMONb30BaHME BETPOBOM IHEPIUN.
370, NOXanyM, eAMHCTBEHHBIM M HEOCMOPUMbIA HEAOCTATOK BETpa.
IMONCK TEXHUYECKNX pPELIEHWU, KOTOPbIE MO3BOANAN Obl KOMMEHCH-
pOBaTb 3TOT HEAOCTATOK, — 33[a4a HOMep OAUH BETPO3HEPTETUKM.
Ho, HecMOTps Ha HemOCTaTKM, MCMOMb30BaHME BETPOIHEPreTU-
KW MepcnekTMBHO B KOMMJeKce C JApyrMMu BO30OHOBNSEMbIMU
MCTOYHUKAMMU [N IHEProCHABXEHUS M30JIMPOBAHHbLIX HACENIEHHbIX
MYHKTOB, YAANEHHbIX OT APYrMX 3HEPrOMCTOYHWKOB, MPM NPABUIbHOM

NAAHUPOBAHMM U pasMelLeHun BIY.
PucyHok 2.50. BempozerHepamop

1 CMm. cant: www.uzdaily.uz.
2 HaumoHanbHbIM fOKNa[ 0 COCTOSIHUM OKpyKatowlein cpeabl Kbiprbiackoit Pecny6nuku 3a 2006-2011 rr.- b.,2012.
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3HaeTe M Bbl, YTO...

BETPO3HEpreTMkKa — 3TO CaMbli BbICTPO pacTywmi
MCTOYHMK 3Heprum 3a nocnegHune 30 net? [aHusa
6bln1a NMMOHEPOM BKJIIOYEHWUS IHEPTUM BETpa B CMU-
CTeMY 3HeprocHabxeHus cTpaHbl. B Havane passu-
M8 - B 70-ble rofbl — TEXHONOrMS BETPOIHEPreTU-
Ku Bblna KpanHe NpocTon, @ eaMHUYHAs MOLWHOCTb
arperatoB egBa gocturana 100 kBt B Hactosiwee
BpeMs BETPO3HepreTMKa cTana OA4HOM M3 BedyLuMX
oTpacsielt NpOMbILLNIEHHOCTH, 0becrneynBaroLen Kak
COOCTBEHHDbIA 3HEPreTUHECKMM PbIHOK, TaK M 3K-
cnopTupys 60MbLWYH YacTb NPOM3BELAEHHbIX BETPO-
arperaTos.

PucyHok 2.51.0nopa - mennoobmeHHUK 8HYMpu
doma

2.14. BopgHasa wnu BeTpsiHas MeNbHULA

1. Coenante BeTpsiHytO (BOASIHYHO) MENbHULYY CBOMMU pyKaMu. Bbl MOXxeTe MCNONb30BaTh KAPTOH-
HYH YNakoBKY M3-N0OJ, MOJIOKA UM COKa M CKpenku. OTpexbTe HU3 M BepxX KapTOHKM M BCE OCTaB-
weecs Ao BbICOTbl 5 cM. C1I0XMTE CTOPOHbI, KAaK NOKa3aHO Ha pucyHKe. COXXMUTE MPOTUBOMOJIOXKHbIE
CTOPOHbI BMECTE C NMOMOLLbI0 CKPEMNKM, YaCTb CKPENKM MOXKET ObITb CIOXKEHA Tak, 4Tobbl chopmmpo-
BaTb OCb (Ban), MJIM Bbl MOXETE BbINPSMUTb TPETbIO CKPENKY U BAETb €e B CepeanHy MeNbHUYHOro
Koneca. lep>xute MenbHULLY NOA KPAaHOM U BKIOUMTE BOAY. Bbl Takke MoxeTe 3aCTaBUTb MeIbHUY-
HOE KONeCco ABMraTbCs, AyS Ha HEro.

3TO MpOCTOE YCTPOMCTBO AEMOHCTPUPYET NMPUHLMMN paboTbl OOMbLINX U MasbIX BETPSIHbIX 3MEK-
TPOCTaHLMMN.

2. [MonpobynTe Ha BpeMsa npeBpaTuTbCa B PR-cnyx6y oTpacnn BeTpoaHepreTnku. MoarotoBbte
noboro poaa peknamHyo NPOAYKLMIO, Pa3BEUBALOLLYH OCHOBHbIE MUMbl O HEFAaTUBHbIX CTOPOHAX
BETPO3HEPreTUKM — LWyMe, yrpo3e A4fa NTmy U T. n. [1oarotoBbTe NAakaTtbl, BUAEOPOUKK, penopTa-
XXM, C/IOFaHbl, NECHM. ..

1. MNouemy BeTep OTHOCAT K BO30OHOB/ISIEMbBIM MCTOYHMKAM 3HEPTUm?
2. [lpuBenmTe npuMepbl UCMONb30BAHMS SHEPIMM BETPA B CEMOAHSLWHEM MUPE U B UCTOPUM.
3. B uyeM,no-Bawemy, rMaBHbIM HEAOCTAaTOK BETPA Kak 3HEProOMCTOUYHMKA?
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maposHeprus

MHorue ToicaueneTms 3Heprus, 3aKNUeHHas B TeKYLLen Boae, CIyUT yenoseky. Korga Hactynun Bek
371eKTpUYecTsa, NPoU30LWI0 BO3POXKAEHWE BOASHOIO KOJleca B BUAE BOASAHON TYpOUHbI B 31EKTPUYECKUX
reHepaTopax, NPOU3BOAALLMX SHEPTUIO; HEOOX0AMMO BbINO BpaLLaTh pOTOp, @ 3TO BMOJHE YCNELWHO MO-
rna penatb Boja. Tak noseuaucb ruppoanektpoctanHumm (MC). Mpenmywectea MIC o4yeBUIHbI: OHU He
3arpsa3HSIOT OKPYXaIoLWy Cpefy, UCNOAb3YIT HEUCCAKAEMbIA UCTOYHMK SHEPTUM M MPOCTbl B IKCMNY-
ataumu. [MopoaneKTpo3IHeprus — 370 BO30OHOBASEMbIA SHEPrOMCTOYHUK, T. K. BOAA MOCTOSIHHO TeYeT U
B NPOW3BOACTBE M'MAPO3NEKTPO3Heprum B atMochepy He BbiGpaChbiBAlOTCA BpeAHble BeLLecTBa. TeM He
MeHee, BOAOXPaHMAMULLA U MAOTUHbI TMAPO3NEKTPOCTAHLMIA MOTYT U3MEHUTb COCTOSIHME NPUPOLHOM Cpe-
[bl: OHM MELIAloT ABMXKEHUIO PblObl, NPUBOAAT K rMbenn Menkmx 6ecrno3BOHOUYHbLIX BOAHbBIX XMBOTHbIX.
CneunanbHble pbIBONPONYCKHbIE YCTPOMCTBA B MIOTMHAX YacTO He3addeKTUBHbI. TakuM 06pa3oMm, XoTs
CaMu TMAPO3NEKTPOCTAHLMMN HE 3arPA3HAIOT OKPYKAIOLLYIO CPeay, OHWU YXYALIAIT COCTOSIHME NPUPOLHOM
cpeabl M naHawadT.

MalunHHoe

JINHWUK 3NneKTponepeaa
3aaHue

(=)

[eHepaTOp

PucyHok 2.52. Yempolicmgo pabomei [3C

MUWHUManNbHbIM BPen OKPYXXAtoLLeN Cpefe HaHOCAT MOTOYHbIE FTMAPO3HEPreTUYECKME YCTAHOBKM.

Ha Mopckmx nobepexbsx UCTOYHMKOM 3HEPrrn MOTYT CNYXMTb nNpuamsbl n otimebl. C 1966 ropa aga
(paHLy3CKMX ropoaa MOMHOCTbI YAOBNETBOPSOT CBOM NOTPEOHOCTU B 3NEKTPOIHEPTMM 33 CYET NPUIUB-
HbIX NEKTPOCTaHLUMM. [MraHTCKYI0 NMPUNUBHYIO BONHY cO3aaeT npuTsxeHue JlyHol. MNpunvBHas BonHa Bpa-
WaeT TYpOuHbI, CBSI3aHHbIE C 3NEKTPUYECKMM reHepaTopoM, Kak Ha 06bl4HbIx DC.

MmpaposHepreTuka B KbiprbisctaHe

Kblprbl3cTaH OTHOCUTCS K CTpaHaM, HEAOCTATOYHO 06ecneyeHHbIM NMPUPOLHbIMU MCKONAEMbIMU TOMJIUB-
HO-3HepreTMYeCKMMM pecypcamm, HO UMetLMM BoNbluMe NepCneKTUBbI Pa3BUTUS IHEPreTUKM 33 CYET OC-
BOEHMs boraTerLmx ruapos3HepreTMYecKux pecypcos.

B pecny6nuke umeetcs 6onee 3500 pek 1 peuyLlek, KOTOpble NPUHAAIeXaT OCHOBHbIM BaccerHaM — peku
Colppapbu,AMyanapbu, Yy, Tanac, nu, Tapum n 03epo Mccbik-Kynb. BogHble pecypcbl 3TUX pek MpoTeKkatT
no Tepputopun Keipreizckon Pecnybnmkn n yxondr B rocygapcrea LleHtpanbHon Asunn. BoaHbix pecypcos,
npuTEKAOLWMX WM3BHE, B pecnybnuke HeT.

90% npouseoammMoit B Kbiprbisckol Pecnybivke 31eKTpO3HEPrMM BbipabaTbiBAETCA MMAPO3/IEKTPOCTAH-
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umnamm (MC), YTO MHOTOKPATHO MOBbIWAET NPMBEKATENbHOCTb MTMAPO3IHEPreTMYECKOr0 CEKTOpa CTPaHbl
ANS «3€e/eHbIX» MHBECTOPOB, 06eCNOKOEeHHbIX BONPOCAaM COXPAHEHMS NPUPOAHOro Kanutana ang byayLmx
NOKONEHWUHN.

BanoBoii rugpoaHepreTMyeckuin noteHuman 267 pek KolprolsctaHa npesbiwaeT cerofHs 245 mnpa. kBrey
3nekTpoaHeprumd.

B 1917 rony B Kblprei3ctaHe OeMCTBOBANO NATb 3ME€KTPOCTaHUMM obuier MowHocTbio 485 kBT. B 20-e
rogbl XX Beka 6bin noctpoeH pag mMenkux snektpoctaHumii (3C). Jiuwb B 1934 rony B pecnybnuke 6bina
CO34aHa CeTb NNHUIM anekTponepeaay (J1301). 3TOT rog M CUMTAOT FOAOM POXAEHUS HALMOHANBHOM SHep-
retnku. Ceitvac B KP pencreyet 20 2C. MNpoTskeHHocTh JIITT B Halleln cTpaHe ceiyac coctaBasieT okosio 70
TbiC. KM. OHM 0ObefMHEHBI B 4MHYI0 SHeprocuctemy. Hanbonee KpynHbIMU 3HEpPreTMYeCKMMU 0OBbEKTaMM,
noctpoeHHbiMK 3a nepmog 2009-2011 ropos., cTanu BbICOKOBONIbTHAS NUMHKUA «Anrynbtaw-Camar» (110
kB) n noacraHumm «Camat» (110 kB), noctpoeH u nyweH nepsbiit rugpoarperat KambapatuHckon C-2.

CeropHs BblpaboTka anekTpo3sHeprum gencteyrowmmm MC Keipreiackoi Pecnybnmku coctaBnsieT nopsaka
12,5 mnppa. kBTty. Ha ponto anekTposHepreTmkun npuxopmutcs okono 5% BBl n 16% obbema npoMbiNeHHOro
NpOM3BOACTBA CTPaHbI.

B HMXXHEM TeyeHUM pekn HapblH NSTb MOLWHbBIX MTMAPO3NEKTPOCTAHLUMIA COCTAaBNSIOT Kackad. Pecnybnuka
3KCNOPTUPYET YaCTb BbipabaTbiBaEMOM 3NEKTPOIHEPTUM B ApYruUe CTPaHbI.

B Hawewn cTpaHe K KpynHbIM cTaHuusaM oTHocaTcs TokTorynbckas [2C (1200 Teic. kBT), Kypncarnckas C
(800 TbIC. KBTeu ), Taw-Kymbipckas MC (450 Toic. kBT), Lamangpicarckas MC (240 Toic. kBT), Yu-KypraHckas
C (180 Tbic. kBT), KambapatuHckas MC-2 (120 Tbic. kBT)®.

PucyHok 2.53. Tokmoeynsckas [3C Ha p. HapbiH

PucyHok 2.55. Taw-Kymeipckas [3C PucyHok 2.56. LLlamandsicatickas [5C

L MHCTUTYT BoAHbIX Npobnem u runpoanepretuku HAH KP, 2000 .
2 [MepcneKTuBbl «3eN1eHOM» IKOHOMUKM B Kbiprbidckoit Pecny6amke. «PUO + 20w, buwkek, 2012.
> M6paumos O.wu ap. KeiprbizctaH / SHumMknoneaums. - b.,2001.
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Pa3Butue Manoii ruAposHepreTMku

Ele oamH cnocob fanbHemnwero pa3guTms rmapo3HEPreTMKM — 3TO UCMOMNb30BaHUE BbICTPOTEKYLLMX MeN-
KMX BOLOTOKOB.

CyMMapHbIli ruapo3HepreTMyeckuii noTeHuman obcnenoBaHHbIX Ha Tepputopum pecnybnauku 172 pek
M BOLOTOKOB,C pacxonom Boabl oT 0,5 no 50 ky6. M/c, npeBbiwaeT 80 Mapa. KBTey B roa, U3 HUX TEXHUYECKM
NMpUEMNEMbI K OCBOEHMIO cocTaBasieT 5-8 mnpa. kBteu B roa’.

Manas ruaposHepreTMka MoXeT ObITb OAHUM M3 Hanbonee 3KOHOMMUYECKM 3PDEKTUBHBIX HaMpaBAeHU
NOMyYeHUs1 3NeKTPO3Hepruun. Manble rugpoanektpoctaHumm (MC) nMetoT 6oNbLIOW CPOK CNYXObl U HU3KME
3KCnAyaTauMoHHble pacxoapbl. OHM He OKa3bIBaOT 3HAUYUTENbHOIO BO3AENCTBMS HA OKPYXKatoLwyto cpeay (B
oTnume ot TpagmnumoHHbix (). Micnonb3oBaHWe TakMX UCTOYHUKOB SHEPTUM BbIFOAHO B MAaIOHACENEHHbIX
BbICOKOFOPHbIX TEppUTOPUAX. [103TOMY, C Yy4ETOM HepocTaTka B pecnybsivke TOMAMBA, NPeXae BCero Hedtu
M rasa, CYHMTaeTCcsa NPUOPUTETHBIM CTPOUTENLCTBO DC Kak MCTOUYHMKA CAMOW AELLEBON SHEPTUN.

DEPUBALIMOHHBIA KAHAN BOOO3ABOP

CIYKUT IS TPaHCMOPTMPOB- npefHasHayeH [Ans  oTBoAa
KM BOAbl OT BOLO33aBOPHOrO BOZbl M3 OCHOBHOTO pyciia peku,
COOPY)XEHWSI K  HamopHOMy HeobxonMMoro ans pabotbl M-
6acceliHy [poreHepaTtopa

HAMOPHbI BACCEVH
CIYXUT A1 paBHOMEPHOM NMoAaYM
BOAbI B HANOPHbIN Tpyb6OonpoBos,

HAMOPHbI TPYEOMPOBOA,
CIYKUT ANS MOfAayuM BOLbl OT
HanopHoro 6acceiiHa K ru-

[LporeHepaTopy

BOOOCEPOC
Mukpol2C npeAHasHayeH Ans OTBOAaA
CIYKAT ANs BbIPABOTKM BOAbl OT rMAPOTYPBUHBI M
3NEKTPO3HEPTUM cbpoca eé B pycio peku

PucyHok 2.57. [puHyun deticmsus manoli [3C?

2.5

1. CaMbilt U3BeCTHbIN (HO He caMblii 6onbLlon) Huarapckuii Bogonas UMeeT BbICOTY Npu-
mMepHo 50 m, pacxon Boabl — 5900 ky6. mM/c. Ecnu 661 BCto 3Hepruto Huarapckoro sono-
nafa MoX-Ho 6bin0 6bl NPEBPATUTL B IN1EKTPUYECKYIO, CKONTbKO KBApPTUP, TAaKMX, KaK BaLla,
MOXHO Obln0 6bl 06ecneynTb 3NeKTpO3HEPruelt B Te4eHne MecsiLa, eCNu B CpefHEM CEMbS

TpatnT 300 KBT*Y 3n1€KTpO3HEpPrMm? >

1 HaumoHanbHbIM [OKNaL 0 COCTOSIHUM OKpyatowlei cpeabl Kbipreickor Pecnybnvku 3a 2006-2011 rr. - b.,2012.
2 Mnakat "MuKpornaposnekTpocTaHumm’, paspaboraro 3 “BUOM”.,
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2. MNpepncraBbTe cebe, YTo Bbl MHOMNAHETSAHMH W NPUAETENM Ha 3eMt0 B NOUCKAxX BpaTbeB MO pasyMy.
Bbl ¢ 3aBUCTbIO 0BHAPYXXMIK, YTO 3EMASIHAM AOCTYMHbI TaKMe BO30OHOBNSEMbIE UCTOYHUKM SHEPTUM,
KOTOpPbIX HET Y BaC Ha niaHeTe. YTo 3T0 33 UCTOYHMKM M MOYEMY Y BaC UX HET?

3. MpencraBbTe cebe, 4To Bbl MaBa aAMUHUCTPALMK Balen obiactu. NocTaBkM rasa B Bawy 06nacTb
pe3Ko orpaHuyeHbl. HanguTe Bbixon U3 CIOXKMBLUENCS CUTYaLLUMN.

4. MNpepcTaBbTe cebe, YTo Bbl B UMC/IE NEPBbLIX NOCENEHLEB 00XKMBaeTe 06MTaeMyto CTaHUMIO Ha Map-
ce. Kakme MCTOYHUKM 3HEPTUM Bbl MOXKETE MCMONb30BaATb Y Ce69 Ha CTaHLMKN?

5. 3anonHuTe Tabnunuy n CpaBHMTE BO30OHOBNSEMbIE M HEBO30OHOBNSIEMbIE SHEPTOMCTOUYHMKM. Ka-
KOW MCTOYHMK Hanbonee NoaxoauT A1 Ballen MeCTHOCTU? YKaXKMUTe NOSIOXKUTENbHbIE M OTpULATESbHbIE
CTOPOHbI UX UCMONb30BAHMS.

DHepromMcTo4HUK MonoxuTtenbHble CTOPOHbI OTpuuaTenibHble CTOPOHbI

2.15. BopgHasa wnu BeTpsiHag MeNnbHULA

[aBante nonpobyem Co34aTb UCTOYHUK BOOAHOM SHEPTUMW.

[lng 3T0ro Heob6xo4uMbI CneayLLMe MaTepuanbl: CTEKNSHHAS €MKOCTb, KAPTOHHbIM KBaApaT —
OCHOBA A/19 KpenaeHus, CNM1La, N1aCTMKOBbIE I0NACTH, MAACTUANH, AbIPOKOS, HOXHULLbI, N10THAA
bymara ons Bblpe3aHus fepxatens ojig CriumLbl, CKOTY, BOAA B YalHUKeE.

[bipoK0/IOM fienaeM OTBEPCTUS B KAPTOHKAX, KPEMUM MX CKOTYEM HA MPOTUBOMONOXKHbIX CTOPO-
Hax KBagpaTHOM KapTOHKM. Ha cimuy KpenuM IonacTy € MOMOLLbIO N1ACTUAMHA (MM MeHonnacTa)
Ha pacctosiHum 1-2 cm. Ha Kkycouyek nnactuamHa KpenmM HUTKY aanHon 40-50 cM, Ha KOHLLE HUT-
KM MOXHO MOBECUTb HEOOJBLIONM FPY3MK — A9 HaraLHOCTM NPOAEbiBaEMOW paboTbl.

KnageM cnuuy ropusoHTanbHO, NpoaeBaeM B 0TBepPCTUS. JlonacTn MoryT cBO60AHO BpaLLAThCS.

YcTaHaBAMBaEeM CMMLYy Ha Kpasi EMKOCTM, HA 1IONACTU NbeM BOAy (M3 OYTbUIKM), TONACTX Bpalla-
t0TCS, HUTb HAMaTbIBAETCS.

JTO NpoCTOe YCTPOMCTBO AEMOHCTPUPYET NPUHLMM paboTbl 6ONbLIMX U MaNbIX 3NEKTPOCTAHL M.

2.16. lpoeKT 3KkoNnorMyeckoro Aoma

PasbenTtecb Ha koMaHAbl N0 3-4 Yenoseka. 3a4a4a KOMaHA, — CO3AaTb NPOEKT (CXEMY, PUCYHOK) Ta-
KOro CenbCKoro [0Ma, KOTopbIi 6bl TpeboBan MEHbLLEro UCKYCCTBEHHOTO OTOMNEHMS M OCBELLEHMS 33
cyeT BOMbLIEro UCMONb30BaHMS CONHEYHOW SHEPrM, BUO3HEPrnM, BETPOBOW SHEPTUM, TMAPOSHEPTUM,
MPUPOAHBIX MaTEPUANOB, ECTECTBEHHBIX MCKYCCTBEHHbIX YNNOTHUTENEN.

MobexpaeT Ta KOMaHAQd, KOTOpas CO3A4aeT NPOEKT CeNbCKOro A0Ma, KOTOpbI TpebyeT MeHblue
MCKYCCTBEHHOM 3Heprumn ans oborpesa M OCBELLEHMS.
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OxapakTtepusyiTe NpeuMyLLecTBa rmApO3HEPreTUKH.
Hazosute HepgocTaTkn I, BIMAKOLLME HA OKPYXKAIOLLYHO Cpeay.
OueHnTe noTeHuman ncnonb3oBaHus aHeprn AC B KbiprbiscTaHe.

Onuwwure npemmyulecrtesa UCNosib30BaHUA BO30OHOBNSIEMbIX UCTOYHMKOB JHEprnMmn no
CpaBHEHUIO C NCMOJIb30BAaHNEM HeBO30OHOBNSIEMbIX.

MoyeMy CONHEYHY SHEPTUI0 CYMTAKOT MEPBOUCTOYHUKOM M BO30OHOBNSIEMOM, M HEBO3-
0OHOBNSIEMOM 3HEPIrMM Ha 3emne?

HazosuTte dakTopsbl, 61arogaps KOTOpbIM NPeanoYTUTENIbHO MCMOJb30BAaHME COTHEYHOM
3Heprum.

[loKaxkmTe BaXXHOCTb MCMOJIb30BAHMS COTHEYHOTO ANCTUANSTOpa-bacceliHa B 3acyLum-
BbIX pafOHax.

PacckaxuTe, roe n Kak MOXHO NPUMEHATb CONTHEYHbIE NEYN B 6bITy.

O6baCHUTE MEepPCNeKTMBHOCTb MCMONb30BAHUS COMHEYHOM CyWwunku B ycnosusax Kbip-
rbi3CTaHa.

[oe v onsg yero MoOXHoO NMPUMEHATb CONNTHEYHbIE KOJ1}'IeKTOpr?

ObbsacHuTe pasHuuy Mexay NMacCMBHOM M aKTUBHOM CONHEYHbIMM CMCTEMAMM OTOMe-
HUA.

PacckaxuTte, Ha YeM OCHOBAH MPUHLMN AEWCTBUS CONTHEYHOM TEMAULLbI?
OnuwmnTe NepcneKkTUBbl MCNONb30BAHMUS TENMOCTAHLMA.

O6bsicHWTE, NOYEMyY MCNONb30BaHME BUO3HEPTUK BbIFOAHO?

OnuiumMTe HeJoCTaTKM MCNOJIb30BaHMS BUOIHEPTUM.

OnuwuTe nepcnekTMBbI UCMOMIb30BaHNS 6MO3HeprMn B Kbiprbi3cTaHe.
Pacckaxute 0 noTeHUMane MCNosib30BaHWs BeTPO3HepreTMku B Kbiprbi3cTaHe.
Pacckaxute 0 NoOTeHUMANe MCMOSIb30BaHMS M’MAPO3HEPreTMKM B Kbiprbi3cTaHe.
PacckaxuTe, roe MOXHO ncnosib3oBath Manble DC B KbiprbisctaHe?
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TecTbl Kk pazaeny Il «AcToOUHUKM SHeprum» (8§ 7)

1. K B0306HOBASIEMbIM UCTOYHMUKAM SHEPrMU OTHOCAT:

a) CO/THEYHYIO U BETPSAHYIO SHEPTUIO;
6) reoTepManbHY 3HEPruto;

B) SHepruto bruomaccel;

) BCe OTBETbl BEPHbI.

2. Bbibepute 04HO UM HECKONbKO BEPHbIX CYXXAEHUN.

a) ConHevHast 3Heprus IBNSETCS NepPBOMCTOUHMKOM BETPOBOM SHEPTUN, TMAPOIHEPTUU U BUOSHEPTUN.

6) B HekoTOpbIX CTpaHax CyLeCTBYIOT CneLmanbHble roCyAapCTBEHHbIE NPOrpaMMbl pa3BUTUS BO30OHOB-
NAEMOW IHepreTUKM.

B) B Poccum paspaboraHa nporpamMma «MUMNMOH CONHEYHbIX KpbIL».

r) B bpaswnun, Hopeermn u Kbiprei3cTaHe 3HauuTeNbHas u4acTb BCero obbemMa noTpebnsemon
371eKTPO3HEpPruun BbipabaTbiBaeTCs rMAPOINEKTPOCTAHLMUSAMM.

3. HesalwuMLeHHbI YenoBe4YeCcKui rMas cnoco6eH yBuaeTb:

a) yNbTpadUONETOBOE U3NYYEHME;
6) MHDpakpacHoe usnyyeHue;

B) BUAMMbIN CBET;

) pEHTrEHOBCKOE U3/Ty4YeHMe.

R R R

4. BbluepKHUTE HeMpaBU/bHbIE OTBETHI.

Ncnonb3oBaHMe CONHEYHOM SHEPruu:
a) 6e3onacHo;

6) HeaPeKTUBHO;

B) 4OCTYMHO;

) HEBbIFOAHO.

5. /na onpecHeHus BOAbI UCMOJIb3YIOT:

Q) COMTHEYHbIN KONINEKTOP;

6) CONMHeYHbIN AUCTUANATOP-6acceiiH;
B) CO/THEYHYIO MNeYb;

) COTHEYHYIO CYLLUJIKY.

6. na HarpeBa BOAbI UCMONb3YIOT:

a) CONMHEYHbIM KONNeKTop;

6) conHeuHbIN gucTUNNaTop-H6acceiiy;
B) COJIHEYHYHO NeYb;

) CONMHEYHYIO CYLUWIIKY.

7. 0ng npuroToBNEeHUS NULLMU UCMONb3YIOT:

a) COMIHEYHbIN KONNEKTOP;

6) CONHeYHbIN AUCTUNNATOP-6acceiiH;
B) COJTHEYHYHO NeYb;

) COMTHEYHYIO CYLUUIIKY.
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Paspen Il VIcTOYHWMKM 3HEprum

8. Bbibepute HeCKONbKO NPaBUJIbHbIX OTBETOB.

[accMBHOE MCMOMb30BaHUE COMTHEYHOM SHEPTUM MPeayCMaTPUBAET:

Q) OpMEHTALMIO CTPOEHMS Ha HOT;

6) MakCUMManbHYH TENIOM30NALMI0 30aHUS;

B) YCTPOWMCTBO «/IOBYLUEK» ANS COMHLA TUMA 3MMHUX Caf0B;

r) pacnpegeneHue XKublx NoOMeLeHU Ha COTHEYHOM CTOPOHE M YMEHbLUEHWE BAWSHMUS BHELIHMX 3aTe-
HAIOLWMX 0OBEKTOB.

9. K aKTMBHbIM cMCTEMaM OTONJIEHUSI AOMOB OTHOCAT:

a) COMHEYHble KONNEKTOPbI;

6) conHeuHble AUCTUANSTOPbI-0acCeliHbl;
B) COJIHEYHbIE Neyu;

I) CONHEYHbIE CYLUMNKM,

10. B renuoTtennunuax ans ob6orpesa UCNO/b3YIOT:

a) buoras;

0) CONHEYHYI SHEPrUIO;

B) buoamsens;

I) COMTHEYHbIE KONEKTOPbI.

11. Cxema npeo6pa3oBaHUs COJIHEYHOM IHEPTUU B INEKTPUUECKYIO BbIMISAUT CEAYIOWUM o6pasom:

a) QoTo3NneKTpMyeckas MaTpuua — pacnpenenvTeNb NepeMeHHOro Toka — MHBEPTOP — MOBbILIAOLWMA
TpaHchopMaTop — 06Las IneKTpuyeckas cetb;

6) pacnpenenutens nepeMeHHOro Toka — (GOTOINEKTpUYecKas MaTpuua — MHBEPTOP
TpaHchopMaTop — 06LLas 3neKTpuYeckas CeTb;

B) (OTO3NEeKTpMUYEeCKas MaTpuua — MHBEPTOP — pacnpesenuTesilb NepeMeHHOro TOKAa — MOBbILLAKLMIA
TpaHcdopMaTop - 06Lag 3NeKTpUYecKas ceTb;

r) pacnpenenuTent NepeMeHHOro Toka — MHBEPTOp - (POTO3MEeKTpMYeckas MaTpuua — MOBbIWAOLWNIA
TpaHcdhopMaTop — 06Las aneKTpuyeckas cetb.

NOBbILLAOLLMMA

12. Bce popmMbl 3Heprum, nonyyaeMoi OT XXMBbIX OPraHU3MOB U B pesynibTaTe nepepadboTku UX Ten uam
NPOAYKTOB XXU3HeAeATeNbHOCTU, Ha3bIBaOTCA

13. 06wumit npupocT 6Momacchbl Ha 3emne cooTBeTCcTBYEeT TBTXU B roa;:

a) 440 000;
6) 550 000;
B) 600 000;
r) 660 000.

14. Y70 13 HMXKENEepeUnCNIEHHOro He OTHOCUTCS K MCTOYHMKaM 6uomacchi?

a) OTXOA4bl IeCHOM U fepeB0O0bpabaTbiBatoLLEN NPOMBILLIEHHOCTU
6) oTxonbl HedTenepepabaTbiBatOLLEN NPOMBILLNEHHOCTU

B) OTXO[b! LLeNNN03HO-0YMaXKHOM NPOMbILWIEHHOCTH

r) Guonormyeckme oTxoabl B CENbCKOM X034MCTBE

[l) CTOYHble BOAbI

15. MepepaboTka yrnepoaocoaepawiero cbipbsi Npu BbICOKMX Temnepatypax 450-500 °C u HepocTaTke
KUCNOpPOAA Ha3bIBAlOT

16. Xumuueckuit npouecc, B KOTOPOM NMoA, BO3AEHCTBMEM ONpeaeNeHHbIX MUKPOOPraHM3MOB B onpepae-
JIEHHBIX YC10BUSAIX (B YaCTHOCTH, Npu Temnepatype 30-35 °C, 6e3 pocryna Bo3ayxa) opraHM4YecKue Belle-
CTBa pasnaratorcs Ao 6uorasa, HasbIBaOT .
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JHeprua n oKpyxarwiasa cpesa

17. B Kblprbi3cTaHe neca 3aHMMatloT TEpPUTOPUIO B %:
a) 3,1;

6) 3,5;
B) 3,7;
r 4,1

18. Bbibepute 0AMH MU HECKONBKO NPaBUbHbIX OTBETOB.

B Kbiprbi3cTaHe Xopowui NoTeHunan ans MCnosib30BaHUs GUO3HEPrnn ms;
a) NecHom 1 neconepepabaTbiBaOLWEN MPOMbILWNEHHOCTH;

6) TBepAbIX 1 ObITOBbIX OTXOLOB;

B) CENIbCKOXO35MCTBEHHbIX OCTaTKOB;

r) nepepabaTbiBatOLLEN MPOMbILLIEHHOCTH.

19. BblﬁepMTe OAUH UTU HECKOJIbKO NpaBUJ/IbHbIX OTBETOB.

BeTpsiHble TypOMHbI C FOPU30HTANIbHOM OCbH BPALLEHUS...

a) COCTOAT M3 BallHM, HA BEPLLUMHE KOTOPOM pacnosaraetcs KabuHa C 3N1eKTpOreHepaTopoM;
6) MMELOT reHepaTop Ha 3eMJie C OTCYTCTBMEM OpUEHTaLuUK Ha BeTep;

B) TPeOYIOT NpeaBapuUTENbHOM PACKPYTKM OT BHELHETO MCTOYHMKA;

r) HET HWM OAHOTO NPaBMILHOTO OTBETA.

20. K uucny nepenoBbiX CTpaH MO UCNOJIb30BAaHUIO BETPOBOM JHEPrMM OTHOCATCA:

a) Kutan, Benukobputanus, lfepmanus, Janus, MHaona n Utanms;
6) Kutan, CLUA, lepmanusg, Janus, UHamsa n Mcnanus;

B) Kutan, lepmanug, lpeums, Danmsa n Mcnanus;

r) Kutan, CLUA, Tfepmanus, Poccuns, KazaxcraH m LWseums.

21.HepocTtaTtku NC:

a) 3arpsA3HSIOT OKpYXKatoLLyto Cpeay;

6) MCMONb3YHOT HEBO30OHOBNSAEMBIN UCTOUHMK IHEPTUM;

B) BbiGpachiBatoT B aTMochepy BpeAHble BELLECTBA;

r) NNOAOPOLHbIE 3eM/M 3aTanIMBAKOTCSA NOA, BOAOXPAHUAMLLA.

22. TupposHepreTMHECKUii NoTeHLMaN BCex BoA, coctasnseT ansa KbiprbisctaHa B MAH. KBT:
a) 31,5;
6) 37,5;
B) 43,7;
r 15,4.

23. Bbibepute 0AHO UM HECKOJIbKO MPaBU/bHbIX CYXKAEHUMA.

Mpeumywecrea Manbix C:

a) OHM He 0Ka3bIBAKT 3HAYMTENILHOTO BO3AENCTBUS HA OKPYXKAIOLLYIO Cpeay;

6) 3aTannmBaoTCa HebObLIME TEPPUTOPUM MOA, BOLOXPAHUIULLA;

B) MMeT B0MbLLON CPOK CNYXKObl M HU3KME IKC—MJTyaTALMOHHbIE pacxoapl;

) UICNONb30BaHME TAKUX UCTOYHMKOB SHEPTUM BbIFOLHO B MAJIOHACENEHHbIX BbICOKOTOPHbIX TEPPUTOPUSIX.
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3Hepr|/|9| M OKpyXawwasa cpena

§ 8. UICTOPUA DHEPTOMNOTPEBJIEHUA

M B npownom, U cerogHa notpeéneHue IMobas peatenbHOCTL YenoBeka npeanonaraet UCnonb3o-
3Heprum - He caMouenb, a CPeAcTBO  BaHWE SHEpPruum.
YNy4LEeHUs KauyecTBa XXU3HM. MNcTopus ncnonb3oBaHMs 3HEpropecypcoB yBOAMT Hac B
rnybokoe npownoe, KOrga YenoBeK Hayuyunics pasBoauTb
OrOHb M MOAYYMNT BO3MOXHOCTb 060rpeBaThCs M OCBeLLATb
¢ COOTHOWEHWE KONMYECTBA  3HEPITMK,  nNpoCTPAHCTBO BOKPYr Ce0S. JHEPruo Moayvanm nyteM COKu-

DHepronoTpebaeHue Ha Aywy HaceneHus -

noTpeénsemon 3a ONpPefeneHtblii  raHus ApeBecuHbl, KoTopas B GOMbLIMHCTBE Cydaes Gbina
nepuoa BpeMeHu (33 TO,D,), M HUCAEHHOCTM  nOCTYNHbLIM pecypcoM.

HaceNeHusi. 3Heprua BbluMCAAETCA B [MpUpy4MB >KMBOTHBIX, 4Y€NOBEK CTan MNPUMEHATb MX
HedTAHOM 3KBUBA/NEHTE U BK/IOYAET: MYCKY/IbHYIO CUY 019 NepeMeLLeHus, nepeBo3ku rpysos,

06paboTku 3eman. Mcnonb3osaHue Tpyaa pabos B ApeBHEM
MUpEe — elle OAMH NPUMEP MCMONb30BAHWUS «MYCKY/bHOM»
sHeprun. C KpaxoM paboBNaAenbYeckoro CTPos 3aKOHYM-
* 3N1EKTPO3HEPIUI0, BbIPABATLIBAEMYIO HA  jacy 3m0xa «KMBOM SHEepPreTUKW», 1 YeNOBEYECTBO CTano
TEMNOEBD,  aTOMHBIG,  TEOTEPMANIEHEDC M yeath HOBBIE MCTOYHMKM 3Hepruu. [pexae Bcero, Noam
FMAPO3NEKTPOCTAHLUAX. 06paTUNNCh K MCTOYHMKAM, KOTOpbIE BCeraa 6biin AOCTYMHbI
- 3HEpPrUM TeKyLLel BOAbI M SHEPrMM BeTpa.

* 3HEPruio, NoJly4aeMyto HernocpeacTBEHHO
NPU OKMraHUU pasNUYHbIX BUAOB TONIMUBA;

PucyHok 3.1. Micnonb3osaHue 3Hepauu 800bl U 8empd: A —MpPAaHCNoOpmupoBKa OpesecUHsl C UCN0A6308AHUEM 3HepauU
nomoka 800bl 8 peke; 6 — UCNoab308aHUe 8empa NApyCHbIMU Cyoamu

Monyumnu wWmpokoe pacnpocTpaHeHWe NapycHble Cyaa, BOAsSHbIE KOMeca, BETPSHbIE U BOASHbIE MENbHU-
Lbl, U3BeCTHblE yxe B [lpeBHew [peuun 1 B nepuon Pumckon umnepun. Tak, BOASHbIE Koieca, KoTopble K
cepepuHe XVIII Beka yxe 6binn pacnpocTpaHeHbl Mo Bcen EBpone, cTanu WKMPOKO MCNONb30BaThb 4/ Npu-
BELEHMS B AIBUXKEHWE CaMbIX Pa3HO0DOpPa3HbIX CTAHKOB M MEXAHW3MOB.

PazBuBatoLLanca NpoMmblLLIEHHOCTb TpeboBana Bce H6onblue 1 6onblie 3Hepruun. Benukum nsobpeteHnem,
NpefoCTaBMBLLMM Yell0BEYECTBY HEOOXOAMMYK SHEPTUI0 U BO3MOXHOCTb Aa/IbHENMLWero nporpecca, ctano
co3faHue [)xeiMcom YaTToOM napoBoM MalmHbl. Ee paboTa ocHoBaHa Ha Npeobpa3oBaHMM SHEPTUM, CO-
[Lepxallencsa B yrne, aepese unm topge.

OTO Cbirpano peLlawlLyd ponb B Nepexofe OT pyvyHOro TpyAa K MalwMHHOMY, MO3BOMMIO OCYLLECTBUTb
peBOMOLMOHHbIE Npeobpa3oBaHMs B pa3BUTMM TPAHCNOPTa — NOSBUANCH MApOXoA4bl M napoBo3bl. C 3Toro
BPEMEHM U HAYMHAETCA OTCYET NepmMona MHTEHCMBHOTO NOTpebneHns MCKoMaeMbiX TOMMBHbBIX PeCcypcos,
KOTOpble TpebyTCs 419 NONYYEHUS SHEPTUW.

[anbHeNwee ycoBEePLIEHCTBOBAHME MaLUMH NPOM30LLIO C M300peTeHMeM ABUraTesnieil BHYTPEHHEro Cro-
paHus, B KOTOPbIX BMECTO Napa UCMONb3yeTCss XMMUYeCKas SHeprus, BbIAENSOWAACS NPU CrOPaHUN XMULKO-
ro TonauBea.
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B 1897 rony Pynonbd [Aunsens paspaboTan ABuraTenb, KOTOPbIN 3aTeM 6bla HazBaH No Gamuamm usobpe-
TaTens. [lnzenbHole asuratenu 6onee MOLHbIE M 3KOHOMUYHbIE MO CPABHEHUIO C BEH3MHOBbLIMM.

[aHHble 0 nepBOM aBTOMOOME C ABUIaTeNEM BHYTPEHHErO CropaHus, CO34aHHbIM NoHAoHUeM CaMioaneM
bpayHom B 1826 ropy, CBUAETENLCTBYHOT O TOM, YTO aBTOMOOWb MMen ABuratenb 06beMoM 88 11, MOLLHOCTbHO
4 nowapmHble cunbl (. C.). ITO NO3BOJIS/IO MALUMHE NEPEMELLATLCS CO CKOPOCTLIO newexona. [1ns cpaBHeHMS:
COBPEMEHHbI aBTOMOOMNb C ABUraTeNneM B ABa AUTpa paboyero obbeMa umeeT MolHocTb 100-120 n. c. m
MOXET Pa3BMBATb BbICOKYH CKOPOCTb ABMXKEHMS.

LLInpokoe ncnonb3oBaHMe ABUraTeNe BHyTPEHHEro CropaHus NpMBeno K pocTy Ao6bluM 1 noTpebneHns
HedTH, KOTopas K HAaCTOALEMY BPEMEHM CTana OAHUM M3 OCHOBHbIX SHEPTETUYECKMX PECYPCOB, a LiEHA Ha
HedTb — MoOKasaTeneM, XapaKTepM3yHLWKUM MUPOBOE 3HepronoTpebneHne U COCTOSIHUE MUPOBOM 3KOHO-
MukK. Ecnn 0o koHua XIX Beka yrosib 1 gpeBecurHa 6binu rmaBHbIMW UCTOYHMKaMKM 3Hepruu, a B 1890 roay
noTpebneHne HedTH COCTaBASANO TONbKO 2% B 0bweM noTpebneHnn sHepropecypcos, 1o k 2000 roay nons
noTpebnsemMbix HeDTU U CKMXKEHHOTO rasa yBenmumnnacb fo 36%.

PucyHok 3.4. [epesbili asmomobuns ¢ 0guzamenem 8HympeHHe20 c20paHus
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[pyras BaxHas 0bnacTb, CBS3aHHAs C SHEPreTUKOW U 3HepronoTpebneHmnem, — 310 aneKTpoTexHuka. OT-
KpbITUSt M M306peTeHmnst B 06nacTu anekTpuyectsa B XIX Beke fanun HOBbIM MMMYNbC 419 YBENUYEHMS MPO-
M3BOLAMTENbHOCTM TPYAA M YAYULIEHWUS YCIOBUIA XXMU3HU NIIOLEN.

AHrnnickmin dumsunk Maikn @apagert B8 1821 rogy ocywectsmn BpalleHWe NPOBOAHUKA C SNEKTPUYECKUM
TOKOM BOKPYr MarHuTa, CO34aB AEeNCTBYIOLLYI Moaenb byayuiero snektpuyeckoro gsuratens. OTkpbiTms
yyeHbIx 1 n3obpetatener CronetoBa, Akobu, JleHua, JloabirnHa, 16104koBa, IAMCOHA, TeCbl U MHOTUX OpY-
rMx cnocobCcTBOBaNM 3NEKTpUBUKALMM COBPEMEHHOIO MMpa.

B coBpeMeHHOM WMHAYCTpUanbHOM OOLLEeCTBE OT SHEPrMM 3aBUCUT MpaKTUMYecku Bce. Ecnm nopcumtathb
pacxop, SHEPrMM HA OLHOIO YENoBEeKa B CYTKM, TO B KAMEHHOM BeKe TpaTUNoCh 0K0M0 17 MAH. oxoynen (co-
KpaweHHo - M1x), B cpeaHue Beka — 50, B MHAYCTpManbHyo 3noxy — 290,a B HacTosLee BpeMs B pa3BUTbIX
cTpaHax Heobxoammo 960-1050 M.

XX Bek, Korga crtana MCrnosib30BaTbCS SHEPrMs ypaHa (aTOMHble 31EKTPOCTaHLUMM, aTOMHbIE JIELOKOb,
ATOMHbI€ MOABOAHbIE IOAKM), MOXKHO HA3BaTb aTOMHbIM.

YenoBeyecTBO YXe CTaJKMBANOCb C 3SHEPreTMYeCKMMM KpU3MCaMM, KOrAa MNpeLsoXeHUe Ha pblHKe
3HEepropecypcoB pe3ko CHWXanoCb B CPABHEHMM CO CMPOCOM Ha HUX. CaMblil M3BECTHBLIM U KPYMHbIA MU-
pOBOI IHEPreTUYECKMIN KpU3KUC Hayanca oceHbto 1973 roga. OH 3acTaBun pa3BuTble CTPaHbl pa3paboTaThb
MeponpusaTUS 1 TEXHONOTMK, KOTOPblE MOMOMN Bbl CHU3WUTL NOTpebsieHne HedhTeNPOAYKTOB U YBENUUYUTb
3(PdEKTMBHOCTb UX MCMOJIb30BAHMS.

XXI Bek OpMEHTMPOBAH Ha UCMOb30BAHUE ANbTEPHATUBHbIX MCTOYHMKOB IHEPTUM, [MABHbIM 06pa3oM
CO/THEYHOM 3HEpPruu.

PucyHok 3.5. Ucmopus ucnonb308aHus 3HepauU 4e/108€KOM

COBepLIJeHHO ACHO, 4TO PpoOCT 3SHepreTM4eCknx 3atpar u I'IOTpe6J'IeHMFI HEBO30OHOBNSEMbIX
JHEPreTuyeCcknx pecypcoBs He MOXET Npoao/»KaTbCA 6eCKOHEeYHO. Cyl.l.l,eCTByPOT pa3ninMdHble NPOrHO3bl 06
ncyepnaHmm 3anacoB MCKOMAEMbIX 3HEPropecypcoB, KOTOpble A0/DKHbI NPUBECTU K rno6aan0My JHEpreTu-
YECKOMY U TONNMBHOMY KPpU3NCY. C pa3BnuTMeEM COBPEMEHHbDIX TEXHONOMMI 0OLLLECTBO BCE CUIbHEE 3aBUCUT
OT MCNOJIb30BaHNSA SHEPTUN.

reotepManbHas
400 000 3Heprus
MOpCKast 3Heprus s
Coneunas sHeprus | G
300 000 w
5
HoBas buomacca 2
2
200 000 JHeprua Betpa 38
3Heprus Bofbl 2
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100 000 (a3 g
HEdTH B _
S £
yronb Sz
0 2 2
1900r.  1920r.  1940r. 1960r. 1980r. 2000r. 2020r. 2040r. 2060r. £ =2

PucyHok 3.6. Cmpykmypa nompebneHus 3Hepauu 8 MUpe No UCMOYHUKAaM ¢ npozHo3om do 2060 2o0da
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3HauMUTeNbHAs YaCTb IHEPTUM MPUXOLUTCA HA HEBO30OHOBNIEMbIE MCTOYHMKM: ra3, HedTenpoayKTbl, yrob.
Mo3ToMy nepexon Ha anbTepHATUBHbIE UCTOMHMKM SHEPTUKM HEODXOAMM Yxe ceiyac. MpenctaBbTe, UTo OY-

OET, KOraa MCHe3HyT ras, Heq)TeI'IpO,ELYKTbI N yrosb. HO,D,YMaVITe, K KaKOMY Xa0Cy 3TO MOXET I'Ipl/IBeCTVI!

1. PacctaBbTe B XpOHOMOrMYECKOM NOPAAKE UCTOYHUKM SHEPTUU, KOTOPbIE CTAHOBM-
JINCb [OCTYMHbIMU A5t YENOBEYECTBA, HAYMHAA C CAMbIX PAHHMX:

amoMHas 3Hepaus;

MYCKY/IbHAsI IHEeP2US UBOMHbIX;

Hepms;

3Hepaus sempa;

MYCKY/IbHAsl IHEep2Us 4es08eKa;

y20rb;

3Hepausa nadarowieli 800bl.

OueHuTe cTeneHb 6€30NaCHOCTU 3TUX BULOB 3HEPIrMM NS YeN0oBeKa, CTeNeHb yulep-
6a ong okpyxatwLlen cpeapbl 1 Yyenoseka. [1n9 Kaxaoro BMAa 3Heprum onpeaenuTe no
10-6annbHOM WKane creneHb 6e3onacHocTn (1 - cambin 6e3onacHbiin, 10 - cambiit
ONaCHbIN).

2. 0o cux nop MHOraa MCNonb3yetTca yctapeslwada €aMHuua MOLWHOCTU, KOTOpas
onpenendeTca Kak «aowaanHaa cuna» (J'I. C.) HaanMep, B OWAANHbIX CM1aX 4acCTo
YKa3blBaOT MOLWHOCTb ABTOMOOMAbHbIX ABuratenei. Kak Bbl AyMaeTe, KaKkoBO npouc-
XOX[OEHME 3TON eANHMULbI MOLLHOCTM? quy OHa paBHAa N KakK OHa COOTHOCUTCA C OpYy-
MMM eOMHULAMM MOLWHOCTH?

3. lpenctaBbTe cebe, YTo... Bbl XXMBETe B B KoHUe XIX Beka. Ceityac nosgHui Be-
yep, Bbl CMAMTE Y KAMWHA M BCNOMMHaeTe cobbiTMsl npolwealero AHa. Pacckaxure,
KakKme UCTOYHMKM IHEPTMM U O YErO Bbl UCMONb30BANM B TEYEHME [HS, HAUMHAS C
caMoro yTpa? A Kakue MCTOYHUKM SHEPrum Bbl Obl UCMONB30BANU AJi1F 3TUX XKe Lenen
ceronHs?

[aBarite nonpobyeM A06bITb OrOHb M3 MOAPY4YHbIX MaTEpPUANOB.

Heobxoanmble MaTepuanbl: antoMUHMEBasi 6aHKa, rBO3b,AePeEBSAHHbIN OPYCOK, TpyT (Nt0boi MaTtepuan,
BOCMIAMEHSIOLMICS OT OAHOW UCKpbI: 6epe3oBas Kopa, Cyxas TpaBa, AepPeBSHHbIE CTPYXKKM, BOLLEHAs
bymara, pacnyLieHHas BaTa, eN10Bble LMLKW, COCHOBbIE UTOMKM), KYCKM NbAA, 2 AepeBAHHbIX AOLLEYKM,
BaTa, Tab/mLibl.

lpumeyaHue

TpyT, KOTOPbIV Bbl ByaeTe 3axuratb, LOMKEH ObITb MaKCUMabHO CyXMM. TOHKMI TPYT MOXXHO L00bITb
13 BOJIOKOH AepeBa. Hanpumep, Takxke MOXHO MCNOb30BaTh xaonyatobymaxkHble HOCKM. KpoMme Toro,
OT/IMYHO 3aropaeTcs pacTuUTENbHbIV NyX. [Jo6bIBaTb OFOHb HY>KHO TOIbKO B H€3BETPEHHOM MeCTe.

Kak 8,06bITb OroHb C MOMOLLbIO YKe/le3HOM 6aHKU

B3rnsHuTe Ha AHO 6aHOYKM — OHO BOTHYTOE M MPEKPACHO CMOXET «COBMPaTbh» COMHEYHbIE Ny4un. ITa
4acTb 6aHOUYKM MOXET ObITb MCNONb30BAHA AN AOObIYM OTHS, OTPAXKAs CONHEYHbIE Y4 B OAHY TOUKY.
B 3Ty TOuKYy, rae OKyCHpYHOTCS OTPAXKEHHbIE Jy4n, HAAO MOMECTUTb NErKO BOCMIAMEHSIIOLLEECS CyX0e
BELLECTBO (CeHo, bymary).

Kak 806bITb OrOHb C MOMOLLbLIO KYCOYKA NbAA

Jlen, okpyrnoi opMbl MOXKET CTaTb «MCTOYHMKOMY OrHS. ECiv nen He okpyrion hopMbl, C MOMOLLBO
>
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ropsiyer BoAbl UK COMTHLA MOXHO CaMOCTOSITE/NIbHO MPUBECTU €ro K HY>XKHOW dopMme. JInH3a rotosa.

[lo6biBaeM OroHb CMOCO6OM «Ky3HeLa»

Ecnm y Bac npu cebe nmeeTcs rBo3ab, TO NPOCTO HaMAMTE MaTepua, B KOTOPbIA MOXHO ByaeT B6MBaTh
reo3ab. [Janee npocto B6MBakTe re03ab MPUMEPHO TPU MUHYTBI, MTEPUOAUYECKM ero npoBopaymeas. OH
HarpeeTcs A0 TaKOM CTEMEHM, YTO C ero MOMOLLLbI0 MOXHO OyAeT 3axeyb KyCoueK TpyTa.

[lo6biBaeM OroHb C NOMOLLUBIO TPEHUS LIAPUKA U3 BaTbl

Mexay ABYX OOLLEeYEK HYXXHO MOMECTUTb KyCOYeK BaTbl. [10TOM NPOCTO pe3kuMMu 1 YaCTbIMU OBUKEHN-
MU YTHOXKbTE® BaTy AOLLEYKaMK. Yepes HeEKOTOpoe BpeMsl Bbl YBUAMTE, UTO BaTa HauHeT TieTb. Cnocob
[L0BOJIbHO NPOCTOM, HO AOCTaTOYHO 3DDEKTUBHBIN.

* MpaKTMyeckue YpoKM no TEMe KIMMaTa U SHepru Mo Kypcy «JHeprus v okpyxatowas cpeaa» / Pen. O.A. MogoceHoBa, O. H. CeHoBa. -
C-16,2014.

CocTaBbTe Tab/IMLLy CO CTMCKOM MPOAYKTOB, UCMONb30BAHHbIX 419 MTPUTOTOBEHWS 06€aa, KOTOPbIi
Bbl Cbenn BYepa. MpeanonoxuTe, rae NpoM3BeAeHbl NPoayKTbl. ECM oHM 6binv NpousBeneHb! B Ba-
LIEe MECTHOCTM — MOCTaBbLTE KPECTUK B NEPBOW KOMOHKE. ECIM OHM Npou3BeaeHbl LAaNEKO, HO BCE Xe
B Kblprbi3cTaHe — MocTaBbTE KPECTUK BO BTOPOW KonoHKe. Ecim npoaykT npueeseH B Kbiprbi3cTaH
M3-3a rPaHuLbl — MOCTaBbTE KPECTUK B TPETLEN KOIOHKE.

MpoaykTbl B Bawem B apyrom 3a rpaHuuen DHeprusa Monb3a
ropope/cene paioHe
KbiprbizctaHa

lpumep
Kaptodenb
MopKOBb

X M

Monoko
Xneb
baHaHbI

Msco

Hpyrue
NPOAYKTbI

MomymanTe, Ha NPOM3BOACTBO Kakoi nuwm Tpebyetca 6onblue sHeprun. MpuMuTe BO BHUMaHWMe,
CKOJIbKO 3HEPrMM 3aTPAYMBAETCS HA BblpallMBaHWeE, MepeBO3Ky U 06paboTky nuwum. MomMeTbTe OyK-
BOM «3» B KOJIOHKE «DHeprusa» Ty nuLly, NpoOM3BOACTBO, 4OCTABKA M NPUTrOTOB/IEHME KOTOPOM Tpe-
byeT 60/blLEe 3HEPTMKU. MOPKOBb, KOTOPAs BbIPOCAA Y Bac B Oropoge v bbina HeMeaNeHHO CbefeHa,
[elieBas B OTHOLIEHWM 3aTpaT 3HeprMu. Ho eciv MOpPKOBb Oblsla KOHCEPBMPOBAHHOM, TO HAa Hee
M3pacxoA40BaHO 3HAYMTENIbHO OOMbLUIE SHEPTUM.

BbisiCHUTE, LEMCTBUTENBHO /M NMONE3HO 419 340POBbS TO, YTO Bbl Cbenn? [NoMeTbTe nuLLy, KoTopasi,
no-BalLeMy, nosiesHa, 6ykBow «[1» B nocnefHeln KONOHKE.

CoenaiTe BbIBOA, KaK Hall PaLMOH MOXET ObiTb YAYYLLEH C TOYKM 3PEHMUS SHEPro3aTpaT U nuTa-
TENbHOCTU, U MOXKHO I CHU3UTb MOTPEDIEHNE SHEPTUM, HE TEPAS KAYeCTBa XM3HW. Kaknum o6pa3om?

lodymatime, delicmeumesnbHO U eOUHCMBEHHbIU Nymb pa3eumus 4es08eqdecmsad — Hapaujusams
pacxo0 3Hepauu, UIU MOXHO pa3susamscsl KaK-mo uHaye?



1. OnuwuTe, KAKME YCUAUSA MPUNOXMUTL YENOBEKY HA OAMHAKOBbIE AEWCTBUS B pa3Hble Nepuoabl
Pa3BUTMS LLUBUAU3ALMUN:

d) KAMEHHbIN BEK,

6) cpenHue Beka,

B) XX Bex,

r) byoyLee.

2. Kak Bbl fymMaeTe, 4To JOMKEH CAenaTb YenoBek (eciM 310 BoobLe 6blI0 BO3MOXHO), YTOObI
Nnpou3BeCTy:

a) xneb;

6) omexay;

B) Aob6patbcs u3 buwkeka B Crambyn.

3. OnpenenwvTe, Kakne BUAbI SHEPTUM PACXOAYHOTCS HA 3TU BUAbI AEATENbHOCTY.

Ob6paTnTe BHMMaHUe, YTo, K NPUMEPpY, LOCTaBKa 3epHa K MeCTy NpOM3BOACTBA MYKMU U MOTpebu-
Tento xneba bbina ropasfo npouwe u 6nmke, yem B XX Beke. Mmerite B BUAY, YTO TO, YTO paHblue
Ka3anocCb HeAOCTMXUMbIM, Ceryac — peanbHOCTb. Ha To, YTO celyac MOXHO CAenaTb 33 HECKOJIbKO
4aCoB, paHbLLIe MO0 He XBATUTb U BCEMN XMU3HU. HO LLeHa 3TOMY — YBeIMYEHME KOTIMYECTBA IHEPTUM.

B Mupe exerogHo npoun3BoamTCa M NoTpebnseTcs orpoMHOe KONMYeCTBO 3Hepropecypcos. [1ns oueHKu
YPOBHS MX MPOM3BOACTBA M 3HepronoTpebneHns MCnoNb3yoTCs onpeaeneHHble nokasatenu, yaobHble ans
CPaBHEHWUS M IKOHOMMYECKMX pacyeToB. Hanbonee pacnpocTpaHeHHble Nokasatenu — 310 A06blYa UCKO-
naemoro TOMNAMBA, a TaKXKe NPOU3BOACTBO 3/1eKTPO3HEPrMM Kak Hanbonee yHMBEPCANbHOMO BUAA SHEPTUM.

fonoBas fobblva HedTH B MUpe COCTaBNSET NOPSAKA TPEX MUNMAPL0B TOHH. HedTb fobbiBatoT B 80 cTpa-
Hax Mupa. bonblwag yacTb LO6bIYM 3TOrO pecypca NPUXOAUTCS Ha cTpaHbl Mepcmackoro 3anuea u Poccuio,
KOTOpble 9BNSKTCA KPYNHEWLWMMMU ee NOCTaBLLMKAMM

MupoBas no6blua NpMPOAHOro rasa coctaBnseT bonee ABYX MWNNMAPLOB KyOuMYeckux MeTpoB B rop.
KpynHbiMu npounssoauTensmu rasa aenstorcsa Poccug, CLUA, KaHagpa.
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[lobblva KaMeHHOro yrng coctaBnset NpubAU3UTENbHO NATb MUNNMAPLAOB TOHH B rog, B 60 cTpaHax Mupa.

MupoBas BbIpaboTKa 31€KTPO3HEPTrMM COCTaBASET 0Kono 18 TpaH kKBTeu B roa. bonbluie Bcero ee nponssoaat
CLUA, Poccua, Anonus, fepmanms n Kanaga. Eciv npoaHanusmnpoBathb, M3 KakMX MCTOYHMKOB MOMyYeHa NeK-
TPO3HEPrUs, BbIICHAETCS, YTO 3HAUMTENbHbIE ee 00beMbl NPOU3BOASTCA CKUraHWEM MCKOMAEMOro TOnanea —
66,4%,TO €CTb MHTEHCMBHO MCNOMb3YIOTCS HEBO30OHOBNSEMbIE UCTOYHWMKM SHEPTrUK. M TONbKO Nopsaaka ABYX
ee NpOLLeHTOB B HACTOsLLEe BPpEMS MONYHAKT C UCMONb30BaHWEM BO30OHOBNSEMbIX MCTOYHUKOB SHEPTUM.

2,2%  BO306HOBNSEMbIE UCTOYHMUKM

rMApPO3HEpreTUKa

fanepHas SHepreTuka
66,4%
McKkonaemoe TOnIMBo

PucyHok 3.7. Muposoe nompebneHue 3Hepauu om pasaudHbiX UCMOYHUKO8

B HacTosiwee Bpems HabnoaaeTCs HePaBHOMEPHOCTb NOTPebneHns SHeprm pasnnMuHbiMm ctpaHamu. Kpo-
Me TOro, HabnaaeTcs pasHULA B S3HepronoTpebneHnn 1 Mexay OTAeNbHbIMK NH0AbBMU AaXKe B OOHOM CTpa-
He. Ecn B pouctopuyeckme BpeMeHa YenoBek, MCNOob3ys CBOK MYCKYNbHYHO CUNY M TEMAOTY KOCTPa, TpaTui
NpUMepHO OMHAKOBOE KOJIMYECTBO SHEPTUU, U pacnpeseneHne ee MOXHO NpuHATb Kak 1:1,70 Kk HacTosiwemMy
BPEMEHM HEPaBHOMEPHOCTb NOTPebNEeHUS SHEPTMM HA AyLlY HaceneHns MoXeT coctaBnaTtb 1:35 - 1:40.

[loCTynNHOCTb 3HEpPrUK SBNSETCS OLHUM U3 YCI0BUIA BbICOKOTO YPOBHS XM3HW. OQHAKO YPOBEHb XMU3HU 3a-
BMCWT He TO/IbKO OT KOIMYeCTBa NoTpebaseMon 3Heprn, HO 1 oT 3PEGEKTUBHOCTM ee UCMO/b30BaHMs. MOXHO
MHOTO U He3((EKTUBHO TPATUTb SHEPTUIO, U NMPU 3TOM BNarocoCTosHWE NKOAEN YBENNUMBaTLCA He byaet. ng
OLLeHKM 3(DDEKTUBHOCTMU UCMONb30BAHUS SHEPTUM MPUMEHSIIOT NMOHATUE KIHEPrOEMKOCTb IKOHOMUKM», DTOT
nokKasaTte/ib paccuuTbiBaeTcsa no dopmyne:

B NpOMbILLNEHHOCTU SHEPTUS MOXKET UCMOb30BaATLCA NMO-PAa3HOMY B 3aBUCMMOCTU OT NPOM3BOACTBA pas-
JINYHBIX NPOAYKTOB U YC/YT, NO3TOMY MOXHO BbIAENWUTb ABE IPYNMbl NOTPEOUTENEH SHEPTUM.

[Mepeas 2pynna - BCe YCTPOMCTBA, MEXAHWU3MbI U COOPYXKEHWSI HA NMPOMBILLNEHHbIX NPEANPUITUSX, KOTOpPbIE
MCMONb3YHOTCS B TEXHONMOMMYECKMX NMPOLLECCAX MO BbIMYCKY MPOLYKTOB M TOBAPOB M MOTPEBASAOT SHEPTULO.

TexHoNorMyeckuit NpoLLecc — 3To psaL NoCIefoBaTENbHbIX OMNepaLmii, B pe3ynbtaTte KOTOPbIX MosyyaeTcs
Kakoe-n1bo u3aenune UM nNpomykt. Hanpumep, ecim NoCTaBUTb LLEb U3rOTOBUTL B LUKO/IbHOM MaCTepPCKOM Ha
YpOKe TPyLL0BOro 06y4YeHUs pa3aenovHyo A0CKY (AepeBAHHYIO AOLWEYKY A8 HAPEe3aHMS OBOLLEN), TO MOXHO
BbIAENWUTb HECKONIbKO MOC/IEA0BATENbHbIX ONepaLyii: Noabop AepeBsHHOM A0CKM M 06paboTka ee pybaHKOM
[0 HYXKHOM TO/LLMHbI; pa3MeTKa Ha MCXOLHOM LOCKe pa3MepoB OyayLLEero U3Aenus; BbiNUINBAHUE HOXKOBKOM
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Mo pa3MeTKe AOLEYKM HY>KHbIX pa3MepOoB; CBEPIEHNE PYYHOW ApPeNblo OTBEPCTMSA ANS NOABELIMBAHMS Ha CTe-
HE M 3a4MCTKA NOYYEHHOIO U34ENUS HAXKAAYHOM ByMaron. ITOT TEXHONOMMYECKMIA NPOLLECC BbIMOHSETCS 3a
CYET MYCKYbHOM CUbl pabOTHUKA U He TpebyeT 3aTpaT SHEPropecypcoB Ha paboTy KaKMx-nMbo MexaHU3MOB.

MpencTaBuM, 4TO Takas e AoLeYKa NPOU3BOAMTCS C MCMONb30BaHWEM CneLManbHbIX CTaHKOB. CTporaHue,
BbINMUIMBAHME M WAMGOBKA NPOM3BOAATCS Ha AepeBOoobpabaTbiBaloLLeM CTaHKe, @ OTBEPCTMS AENATCH HA
CBEpAUNbHOM. [1ng 3TOro A0MKHa ObITb MCNONb30BAHA INEKTPUYECKAS IHEpPrus.

TexHonornyeckme npoLeccbl Ha COBPEMEHHbIX NPeANpPUSTUSX HAMHOTO CTIOXKHEE, YeM Te, YTo TpebyoTcs Ans
M3roToBNEHMS AOLLEeYKN. B 3aBUCMMOCTM OT BUAA NPOM3BOACTBA HA TEXHONOTMYECKME HYXXAbl MPOMbILLIEHHO-
ro npeanpusatna Tpatutca ot 50 1o 90% 3Hepruun OT 06LWMX 3aTPaT SHEPIUU NPELNnpPUATHS.

Bmopas 2pynna nompebumeneli 3Hep20opecypcos — NpeanpuaTus, KOTopble He 3a4eMCTBOBAHbI HeNnocpeacT-
BEHHO B TEXHOMIOMMYECKOM MpoLiecce, HO obecneynBatoT yCI0BMS AN NPOM3BOACTBA. HanpuMmep, ecin Bep-
HYTbCS K MPOLLECCY U3rOTOBNEHMS PA3feNoYHON AOLWEYKM B LKONbHOM MaCTePCKOM, TO HYXKHO YYMTbIBATb, YTO
nomeLleHue, rae paboTatoT LWKOAbHUKM, [OMKHO OCBELLATLCS M OTANMBATLCS B 3MMHEE BPeMS; 34eCh JOMK-
Hbl ObITb YMbIBA/IbHUKM, YTOObI BbIMbITb PYKM MOCAE OKOHYaHMS paboTbl. CBETUABbHMKM, BaTapen OTOMNeHNS,
YMbIBA/IbHUKM HANPSIMYH0 HE MCNOMb3YTCSA ANS U3rOTOBEHMS AOLLEYKM, HO OHM 0becneymBatoT bnaronpusT-
Hble YCI10BMS AN1 NPOM3BOACTBA.

Ha npombilwneHHbIX npeanpuaTuax paboTakoT CUCTEMbI OCBELLEHMS, OTOMNEHMUS, BEHTUASLMM, KOHAULMO-
HUPOBAHMA BO3AYyXa, BOAOCHAOXEHMUS, BOAOOTBEeAEHMS, 6€3 HAaNMUMS KOTOPbIX COBPEMEHHbIE NPOM3BOACTBA
MPOCTO HEBO3MOXHbI.

B HekoTOpbIX Cny4asx TeXHONOrnyeckme npoueccsl Ha NpeanpuaTUSX NO3BONSIOT NOAYYATb IHEPTUI0
WKW 3HEpropecypcbl, KOTOPble 3aTEM MOTYT UCMNONb30BATHCA HA 3TUX Xe NPeanpuUaTUSX UNU B APYrux
mMecTax. Hanpumep, npu HeKOTOpbIX NPOM3BOACTBEHHbIX MpoLeccax Bblaensercs 60nbloe KOAMYecTso
TEN0TbI, KOTOPAsi MOXeT ObITb MCNOIb30BAHA MM BbIOpPOLIEHA B OKpYXKawLWwy cpeny. Ha nepesoobpa-
6aTbiBalOWMX NPeanpuaTUaX B npoLecce Npou3BOACTBA 06pa3yroTcs 3HaYMTeNbHble KONMYecTBa Ape-
BECHbIX OTXOA0B, KOTOPble MOTryT 6biTb MCMNONb30BaHbl KAk 3HEPropecypc MM BblOPOLUEHbl HA CBasKY.
Mo3ToMy cnenyeT BblAeNUTb ABA HAMPaBieHUS B NOBbIWEHUN 3PDEKTUBHOCTM MCNONb30BAHUS IHEPTUM
B NPOMbIWNEHHOCTU: CHMXKEHME NOTpebneHns 3HepropecypcoB Ha MosyyeHue eamHuLbl NPOAYKLUU U
MCNoNb30BaHME B KAYeCTBe IHEpPropecypcoB 0TX0A0B, 06pasyowmxca B npouecce pabotobl.

[Mpouecc Nnpon3BoACTBa B CENLCKOM XO35M-
cTBE UMeeT obLime YepTbl C MPOMBILLIEHHBIM
NpOM3BOACTBOM B YaCTW NoTpebneHns sHep-
ropecypcoB, HO 3Ta OTPaC/b XapakTepu3yeTcs
onpeneneHHbIMU OTIUYUSMMU.

30ecb Tak ke TpebykTcs 3Hepropecypchbl
ONS TEXHOMOrMYeCcKMX MnpoLeccoB M Co3fa-
HUS YCIOBWMWA ANS  CEeNbCKOXO35SMCTBEHHOIO
npou3soacTea. Hanpumep, 4to6bl BbIPACTUTb
ypoXan Kaptodens, Hy)KHO BCnaxaTb none,
BHECTM yoobpeHus, 3acaauTb nosne KiyoHs-
MW, MPOM3BECTM NocCienywyo 06paboTky
noysbl OOpPOHOBaHWEM; MOCNE MOSBNEHUS
BCX040B TpebyeTcs MpoM3BeCTM HECKONbKO
MeXaypsaHbiXx 06paboTok ans 60pbbbl ¢ PucyHok 3.8. Mcnosnb3osaHue 3Hepeuu ConHUaA O/ 8bIpaujusaHus
COpHSIKaMW, 3aTeM yBpaTb YpOXKaM, BbIBE3TU  MeNIUYHbIX pacmeHul
€ro C nons, OTCOPTUPOBATL U NOATOTOBUTb K
XPaHEHMUHO.

Kaxkzaa TexHonornyeckas onepauus Tpebyet Tonamea 4/ Npon3BOACTBa aHepruun. Kpome Toro, 3HaumTeNb-
Has YacTb NOTPeHNSEMbIX PECYPCOB B CENbCKOM X03SMCTBE — 3TO CO/IHEYHAs SIHEPIUS, KOTOpas NpeBpaLLaeTcs
pacTeHUSAMU B NPOAYKLMIO 33 CHET npouecca GOTOCUHTE3a.

B XX Beke KONMYeCcTBO 3HEPrmm, 3aTpayMBaEMOe Ha NPOM3BOACTBO €AMHULbI CETIbCKOXO3SMCTBEHHOM NpO-
LYKUMK, BO3POCTO B pa3BuTbIX cTpaHax B 8—10 pa3. B cenbckoM X039M1CTBE, Kak M B NPOMbIWAEHHOCTU, UAET
MOMCK MYTeN CHWXKEHUS 3aTPAT SHEPTMM U BO3MOXKHOCTEN €€ MONYYEHUS U3 UCTOYHUKOB, KOTOPbIE paHee He
MCMONb30BaNUCH (HanpUMep, 0TX0A4bl XXMBOTHOBOACTBA).

95



MNotpebneHne sHeprumn: KTo 6onblue?

OpuH aMepuKaHel, UCNOb3yeT CTOIbKO 3HEPrUM, CKOSIbKO ABa eBponenua, 35 nHami-
ueB, 210 TaH3aHuiueB 1 600 6yTaHueB. YTo CAyumTCs, KOraa UHAMMLbI, OyTaHLbI, TaH3a-
HWUILLbI 3aX0TAT MCMOMb30BATb CTOJIbKO XKE IHEPTUM, CKONIbKO UCMONb3YHT aMepPUKAHLbI?

MMetoT M NpaBo NtoaM B HEKOTOPbIX CTPaHAX YBEIMUYMBATL CBOE NOTpebneHne aHep-
r'MK, B TO BPEMS KaK Apyrve He MoryT cebe 3TOro no3BosnTh?

ExxerogHo B MMpe BCceMM BMAAMM TpaHCMopTa ne-
peso3utcs 6onee 100 mapa. T rpy3oB 1 6onee ogHOro
TPUANIMOHA NACCaXMPOB. MMPOBbIE rpy30Bble U TPaH-
CMOpTHblE MepeBO3KM reorpaduyeckn pacnpepene-
Hbl O4YeHb HepaBHOMEPHO. V3BeCTHO, YTO TpaHcnopT
OblBaeT BOAHbIN, BO3AYLUHbIA M CyxonyTHbIM. K cyxo-
MYTHOMY TPAHCMNOPTY OTHOCATCS aBTOMOGUbHbIN, Xe-
Ne3HOL0POXKHbIM U TpyboNpoBoAHbIN. bonblias YacTb
rPy30B M NAaCCaXXMPOB NEepPeBO3UTCA aBTOMOOUbHbBIM
W XKene3HoL0POXKHbLIM TPAHCMOPTOM, KOTOPbIN SBNSET-
€ 3HaUYUTENbHBIM NOTpebUTENEeM 3HepropecypCos.

Kak n3BectHO, aBTOMOOMAM 1 aBTOBYCbl 060pYyA0-
BaHbl ABUraTeNsiMM BHYTPEHHErO CropaHus, KOTopble
OKMratoT 6eH3MH UK ansenbHoe Tonaueo. [Noatomy
yeM Bonee coBepLUEHHble TPAHCMOPTHbIE CpeacTBa
ByayT MCNonb30BaTbCa A1 NepeBO30K M YeM paunoHanbHee Oy-
AyT NPOM3BOAMTLCS NEPEBO3KK, TeM IPdekTMBHee ByayT MCNonb-
30BaTbCs IHEpropecypcbl U MeHblle MPOU3BOAMUTLCSA BPEOHbIX
BbIOPOCOB B aTMOCdepy.

B HacTofLee BpeMs nonyyunn pacnpocTpaHeHue eLle OauH BUA,
TpaHCNopTa, NONYYMBLUMI pa3BuUTMe Bnarofaps H6bICTPOMY pocTy
[06bl4M HedTU M NPUPOAHOrO rasa, — 310 TpyboNpoOBOAHbIN. DTOT
B, TPAHCMOPTA NPUMEHSETCS TONbKO 419 NepeKkaunBaHNA SHep-
roHocutenen — HedT M NPUPOLHOro rasa.

TpybonpoBOAHbIA TPAHCMOPT TaKXe ABASETCS noTpebutenem
3Hepruu, KOTopas HyxHa Ans npueoaa obopynosaHus, obecne-

— YMBAIOLLErO NEPEKAYKy SHEProHOCUTENEN: HAanpuUMep, KOMMPeC-
Pucyrok  3.10. XKenesHoOopoxHelli MpaH-  copos ans rasa, Haco-

cnopm

PucyHok 3.9. Mopckoli mpaHcnopm

g .

coB ana HedTu. BMecTe
C TeM, B CPAaBHEHMM C NepeBO3KOM HedTH MO XenesHon gopore, Tpy-
60nNpoBOAHbIV TpAHCMOPT NoTpebnseT MeHblle 3Hepruun. Mo3tomy
B nocneaHee Bpems yaensetcs 60nbloe BHMMaHWe NpoeKTMpoBa-
HUIO U CTPOUTENBCTBY HEPTENPOBOAOB M ra30MpPOBOAOB.

B Kbiproi3ctaHe BaXKHbIM NepeBO3YMKOM SIBNSETCS XKeNe3HOLO-
POXHbI TPaHCMOPT, KOTOPbIA NPOM3BOAUT OKONIO 75% BCex Bbl-
NoMHAEMbIX B pecnybnuke rpy3oBbix M okono 50% naccakmpckmx
nepeBo30K. B kauecTBe TOKOMOTMBOB Ha XKeNe3HoM Aopore UCnosnb-
3YyH0TCS TENI0BO3bI.

B TennoBo3ax ycTaHOBNEH AM3eNbHbIA ABWUraTenb BHYTPEHHEro i3 y
CropaHus, KOTOpbIV BpallaeT reHepatop. [eHepatop npomsBoaut  PucyHok 3.11. Tpybonposod
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3N1eKTPUYECKMIA TOK, KOTOPbIM NepefaeTcs Ha 3MeKTPOABUraTeNM M NPeBpaLLaeTcs B MEXaHMYecKy 3Hep-
rmio. Kak BUAHO, MpoLLecc Mpom3BOACTBA SHEPrMUM B TeMI0BO3ax 6onee CNOXHbIA U MHOFOCTYMEHYaTbIN, U, KaK
cnencraue, 3GEKTUBHOCTb MCMOMb30BAHUS SHEPrOPeCcypCoB 34eCh HMXKe. [103TOMy MHOTMe CTpaHbl CTpeMsT-
€S aNeKTpUULMPOBATH XKeNle3Hble AOPOry.

[OpPOACKOM 3NEKTPUYECKMI TpaHCMOPT Kbiprbi3cTaHa — TPOANenBbyCbl — TaKXKe MCMONb3YET 31eKTPUYECKYHO
3Hepru ropoACcKUX IHeproceTen. ITOT BUA, TPAHCNOPTa cYnTaeTcst bonee 3KONOorMyYHbIM, 0COBEHHO B CpaBHe-

Tuwe epeuwb...
MNopyMmavite, KaknM 06pa3oOM MOXHO CHU3WUTb UCMOb30BaHWE SHEPTUKU NPU NPeoao-
NeHUn pacCTOSHUN.

3adaHue

LLlectepo yenoBek MoryT gobpaTbcs A0 MecTa CBoeir paboTbl pa3HbIMM CNocobamm.
OT™meTbTe Hanbonee 3KONOrMYHbIE CNOCODbI B MOpPsAKe OT MeHbLLero K 6onbluiemy:

asmomobusne; mposnnelibyc; gesiocuneo;
mpameati; asmobyc; newkom.

MpeanpusaTus 3Toi chepbl 06€CneUnBatoT XXuble 4OMA TENIOM, SNEKTPOIHEPrUEN, BOAON; BbIBO3ST MyCOp U
OTXOAb! U3 HACENEHHbIX MYHKTOB, OCBELLAOT Y/IMLbl, OTBOAST CTOYHbIE BOAbI M OUMLLAIOT UX. ITa AEATENbHOCTb
Takxke TpebyeT 3aTpaT IHepPruu.

3HauMTENbHAA YaCTb IHEPTUU TPATUTCS HA OTOMIEHME 34aHMIA. TENNO NOMYYAOT B KOTEbHBIX UM Ha TEMIO-
BbIX anekTpocTaHumax (TILL), rae TennoBas aHeprus Npou3BOAMTCS MAPANNENbHO C 3N1EKTPO3HEpPruen npu
OKuraHuu Tonnmea. [lanee Tennota B BUAE ropsyeit Boabl TPAHCNOPTUPYeTCs no TpybonpoBoaaM K cucteMam
OTOMNEHUSs 30aHMIA. B 30aHMsX TENNOTa OT HarpeToi BoAbl Yepes Tak Ha3biBaeMble TENN00OMEHHNKM (B 60/1b-
WMHCTBE C/ly4aeB 3TO YyryHHblE paaMaTopbl OTOMIEHMS) NepeaaeTcs BO3AyxXy B 060rpeBaeMbix NOMELLEHUSX.

[lns Toro 4to6bl NoAaTb BOAY B BOAOMPOBOL HALUMX KBAPTMP MM AOMOB, €€ BHAYane HY>XXHO [00biTb 13
NoA3eMHbIX BOAOHOCHbIX FOPMU30HTOB MK 3abpaTb M3 pek. [locne 3Toro Boga HacocaMu nepekavnBaeTcs Ha
COOPYXXEHWS BOJOOYMCTKM, FAE MPOM3BOAMUTCS ee 06paboTka C Lenbio caenatb BOLY NUTbEBOM, TO eCTb bes-
OMacHom ans ynotpebnexus.

Ewe 6onee cnoxHas TexHonorus TpebyeTcs AN OYUCTKM CTOUHbIX BO, KOTOPbIE OTBOASTCS M3 COBPEMEHHbIX
roponoB. CTouHyto BoAy COBMPAtOT U NepeKa4YMBAKOT HACOCAMM HA OYUCTHbIE COOPYXXEHUS, FAE €e NPONyCKaT
yepes peLLeTKM 1 CneumasnbHble YCTPOMCTBA ANS OTCTauBaHuMs. 3aTeM CTOYHas BOAA NOCTynaeT Ha buonoruye-
CKYH0 0YMCTKY B 6O/bLUME EMKOCTH, B KOTOPbIX XMBYT MUKPOOPraHU3Mbl, O4MLLAIOLLME BOAY OT OpraHU4YeCcKux
3arpssHeHuit (puc. 3.12).

Mocne 6MONOrMYECKOM OYMUCTKM CTOYHAS BOAA OTBOAMTCS B peku. YToObl MUKPOOPraHM3Mbl MOMIM XUTb B
OUMCTHBIX COOPYXXEHUSX, UM TpebyeTcs BO3AYX AN AblXaHWS, KOTOPbIM NOAAOT BO3AYXOAYBKM, paboTatolme
KpYrnocyTo4yHo 6e3 nepepbiBOB. JKCMayaTaums BO34YXOLYBOK, HACOCOB ANS MEPEKAYMBAHUA BOAbI, APYTUX
MEXaHW3MOB U YCTPOMCTB — BCE 3TO 3HAUYMUTENIbHOE NOTpebneHne 3NeKTPO3IHEPrUM.
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PucyHok 3.12. O4ucmka cmoyHbIx 800: a — COOpyHeHUe 015 04UCMKU CMOYHOU 800k C UCNO6308AHUEM MUKPOOP2AHU3MO8;
6 - ycmpoticmeso 0a5 nodayu 803dyxa (6030yxo0dysKa)

YrnepogHbliii cnep,
CocTaBbTe nMepeyeHb NYHKTOB, U3 KOTOPbIX CKNAaAbIBAETCS 3HepronoTpebnexHme cpen-
Hero Xutens cTpaHbl (KbIprbl3CTaHLa, aMepUKaHLLA, MHAMILA 1 eBponenua).

B cnucke f,omKHbI 6biTb:
* Xwunbe (OTOMNEHME, SNEKTPOIHEPTUS);
* MpPOAYKTbI;
e onexna;
e TpaHCMOPT (eXXeAHEBHbIN 1 Noe3aKa B OTMYCK);
* NPOMBILNEHHOCTb (CTPaHbI).

OueHuTte no NATMB6aNNbHON LWKane IHepreTMYecKne 3aTpaTtbl — MHOFO UM MANo 3Hep-
TMU PACXOAYET XMUTENb KaXKA0M CTPaHbl?

O6bsacHUTE, NoyeMy Takag Honbluag pasHULA Mexay 3HepronoTpebneHvem amepw-
KaHua U uHauiua. B kakux Bupax norpebneHus sHeprum 3Ta pasHuua Hanbonbluas?
Kak Bbl oymaete, noyemy B EBpone ypoBeHb [0CTaTKa BbICOK, HO IIOAM MCMONb3YIOT
MEeHblLEe 3Hepruu.

B kakux BMAAX XO35SMCTBEHHOM AeATENbHOCTM YE0BEK MCMOMb3yeT 6osbliee KO-
JIMYECTBO 3HEPTMMU: MPOMbIWNEHHOCTb, TPAHCNOPT, CENbCKOE XO35MCTBO, ObITOBas
chepa?

MNMonymarite, noyemy?

Mbl paccmaTpuBanu 3HepronoTpebneHne Ha MPOMbIWAEHHbIX NPeAnpUaTUSX, FAe 3Hepropecypcbl uc-
MONb3YIOTCS B TEXHONOMMYECKMX NPOLLECCax, B pe3ynbraTe KOTOPbIX NMOMy4YaeTcs NpOM3BOAMMBIN NPOAYKT, a
TaKXe NS CO34aHMs YCI0BUIA ANs MPOU3BOACTBA: OTOMNEHUS 34aHWI, OCBELLEHUS U T. I

Ecnun paccMoTpeTb GYHKUMOHMPOBAHUE LUKOAbI C 3TOM TOYKM 3PEHMUS, TO Mbl YBUAMUM, YTO «MPOAYKT, Bbl-
MyCKAaeMblI WKOJION, — 3TO ee YYEHWUKM, NONYUYMBLUME 3HAHUS M ONbIT. M eciv Mbl NPOLOSIXKMM TAaKOro poAa
aHanM3, TO YBMAMM, YTO HA OCHOBHOM TEXHOMOMMYECKMI NPOLECC — nepeaavy 3HaHWI — TPATUTCS MeHbLue
3Hepropecypcos, 4eM Ha obecneyeHne B6naronpuUaTHbIX YCIOBUIA AN NPOBEAEHUS YPOKOB.

JHeprus, ucnonblyemas pasnnyHbIMmU NpMBopamMm Ha ypokax GU3MKKM, KOMMbIOTEPaMM Ha YpoKax UHMOP-
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MaTUKM — 3TO SHEpronoTpebaeHne B OCHOBHOM TEXHOOMMYECKOM MPOLECCe — MOMYYEHUMU 3HAHMIA. A oTo-
nieHune, BOAOCHABXEHME, OCBELLEHNE — 3TO 3aTPaTbl SHEPIMM Ha CO3AAHME XOPOLUMX YCIOBMIA NS MPOMU3-
BOACTBA 3HaHMM». B OT/IMUME OT MPOMBILLNEHHOCTH, B LLIKO/E B 3HAYMUTE/IbHOM YaCTM SHEprus TpaTuTca Ha
co3aaHue 61aronpuaTHbIX YCI0BMIA ANs 06y4eHMS, B TOM YMC/IE HA OCBELLEHWE M OTOMNEHME, BOAOCHabXe-
Hue. Mo3ToMy 6oNbLIMIA pe3yNbTaT Mo SHEProcbepeXKeHMI0 MOXET BbITb MOAYYEH MMEHHO B 3TOM 061aCTM.
KoHeuHo, Kakue TUMbl CBETUIbHMKOB MCMO/b30BaTb B KNaccax, pewaeT pyKOBOACTBO LKO/Ibl, HO BbIK/THOYaTb
OCBELLEHME TaM, [1€ OHO HE MCMOJ/b3YeTCs, — 3TO 06A3aHHOCTb KaxAoro. To e OTHOCUTCS U K APYrMM SHep-
ropecypcam.

Hanpumep, He3aKpbITbli KpaH BOAOMPOBOAA — 3TO PaCTOYMTE/IbHbIE TPaTbl MUTLEBOM BOLbl M SHEPTUM,
3aTPaYeHHOM Ha ee OYMCTKY M AocTaBKy. OTKpbITas AN NPOBETPUBAHMUSA M OCTABNEHHAsA HE3aKpPbITOW Ha
[onroe BpeMs GopTouka caenaeTt 6ecrnonesHoi SHepru HECKONbKMX KyBOMETPOB NPMPOLHOro rasa, KoTo-
pas 6blna NoayyYeHa B KOTENbHOM M NepeaaHa B WKoy B GOPME TENN0oBOM SHEPrUM.

lNpoBegute uccnegoBaHME 34aHWMS BaLIEN LIKOJbI, YTOObI BbISICHUTb, B KaKMX C/ly4Yasix ecTb Mo-
TEPS SHEPrMM UK ee SKOHOMMS. Ecm Bbl cUMTaETE, YTO B AAHHOM Cy4ae SHEPrMs SKOHOMMTCS,
TO MOCTaBbTE rasioyuKy HaNnpPoTUB OYKBbI «I». ECn e, HanpoTUB, ECTb MPUMEP MOTEPU SHEPTUU, TO
MOCTaBbTe rafioyuKy HanpoTMB BYKBbI «[1». 3a KaXXAbIM NYHKT AaeTcs oamH 6ann. B kaxgoi KoMHare,
KOTOPYIO Bbl MOCETUTE, UCCSIEAYMTE CUTyaUMIO MO BCEM mapameTpam. Koroa mccnegoBaHve byaet
3aBEPLUEHO, MOCYMTANTE Ban/bl OTAE/IbHO MO «3KOHOMWUWM» U OTAENbHO MO «noTepam». CaenaliTe
BbIBOJ, — TEPSIET /M BaLLA LUKOMA SHEPTUIO MU XKE COXPAHSET €e.

OKHa

I'IpOBepre YMC10 OKOH M Hannvyne CKBO3HAKOB.

BbicoTa noTonkos
OyeHb BbICOKME MOTONKM CITYKaT MPUYMHOMN

HeHy>XHbI CBET AOMKEH ObITb BbIK/THOYEH.

3: NnoTepU 3HEPIUW.
M: J:

M:
OcBeweHne barapeu

Mx pacnosioXkeHne B KOMHaTe BJIMAET Ha
COXpaHeHUE 3HEPINKN UK ee NMOoTePU.

NlomkeH BbITb pacnoNoXeH BHYTPU KOMHATbI U
ycTaHoBneH Ha 20° 3umon u 25° netom.

3:

K

3: 3:

M: M.

PacnonoxeHue me6enu BHewHue aBepu

Mebenb He fOMKHA 3aropaXkneaTb oborpesato- | [lBepu fOMKHbI ObiTb 3aKPbITbl, €C/IU BKIOYEH
wue npmbopsl. oborpeBaTenb.

3: )

M: M:

TepmocTtat MokpbiTMe Nona

KOprI MOMOTrakoT COXPaHUTb IHEPTUIO.

3:
I:

Umoau
SKkoHoMuUSA:
lMomepu:
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C TOYKM 3pEHMS SHEPreTUKM, HALWM CEMbM, KaK U CTPaHbI, TOXE HYXXAAIOTCS B SHEPropecypcax ans xus-
HW. M KaK OTAeNbHble CTPaHbl Pa3NNYaOTCs Mexay coboi B 3HepronoTpebneHum, Tak MOXET OTIMYaTbCS
notpebneHne pecypcoB B pa3Hbix ceMbsx. CTpaHbl, y KOTOPbIX IHEPropecypcoB HEAOCTAaTOYHO, MOKYNAKT
UX 'y ApYrux CTpaH, NOANMUCHIBAsi KOHTPAKTbI, e OrOBapUBAOTCS YC/TOBUS MOKYMKKU U LiEHBI.

Hawu ceMbu TakxKe 3aKMHOYAKOT MOXOXME KOHTPAKTbI C MPEeANnpUATUSMU, NPOAAIOLLMMU a3, SNEKTPO3-
Hepruto, Boay, TennoTy. YTo6bl 3HATb, CKOMbKO Mbl MOMYYUIM PECYPCOB, UCMONb3YHOTCA CNELMaNbHbIE U3-
MepuTenbHble NPUBOPbI — CYETYMKM.

PucyHok 3.13. Budbl 661mo8bix cuem4ukos: 0151 371eKmpo3Hepauu, 2a3d, 8006l U mensaa

Hanbonee npuBblYEeH AN HAC CYETYMK INEKTPUYECKOTO TOKA. CUETYMKM TENNOTbl, ra3a U BOAbl HAYanu
yCTaHaBAMBATb OTHOCUTENbHO HeAaBHO. [pUyYeM CYETUMKM TENNOTbl SABNSKOTCS Haubonee CAOXKHbIMU U
AOPOTMMM M MO3TOMY YCTAaHAB/IMBAOTCA Yalle BCEro HA 3A4aHMe UM rpynny 3aaHuid. CHeTYMKM rasza u
BOZbI, KAk MPaBWU0, yCTAHABAMBAOTCS B KAXKAOM KBAapTMpe unun aome. NossneHne 3tux npubopoB B Ha-
WKX KBAPTMPAx M LOMAx MNO3BONISET HAM CaMWUM MPUHUMATb pPELUEHWE O TOM, CKOJIbKO 3HEPropecypcos
MCMNoNb30BaTh.

PaccMOTpuUM 3HepreTMyeckne pecypcbl, KOTOPbIe Mbl UCMOb3YEM B ObITY.

— BaXXHbI MUCTOYHUK 3HEpropecypcoB B 6biTy. CerogHs MHOrMe nosb3yrTCS ra30BbiMU
KYXOHHbIMW NJIMTaMU, KOTOPbIMU OCHALLEHbI Xuble foMa. [a3 MOXeT ObITb Tak)Xe 3HeproHocUMTeNnemM ang
CUCTEM OTOMJIEHUS U FOPSAYEro BOAOCHAOXeHUS B 34aHUSX. B Tex HaceNeHHbIX NyHKTaX, rAe ra3onpoBoapbl
elle He NOCTPOEHbI, UCMONb3YETCA CKUXKEHHBIN ra3 B CNeLManbHbIX ra3oBbix 6annoHax.

MpupofHbIi ra3 fo6bbIBalOT U3 3eMJIM, @ 3aTeM TPAHCMOPTMPYHOT B ra3006pa3HOM BuAe K MecTy notpe-
6neHna no Tpybonposoaam. O cogepxut o 98% metaHa (CH,) n MoxeT conepxaTb HEKOTOPbIE Apyrue
rasbl. OKWXXEHHbIV ra3 nony4yatT Ha HedTe- uan rasonepepabatbiBaowmnx npennpuatuax. OH coctowT,
KakK npaBuo, u3 bonee 3HeproeMKMx razoB — NponaHa, bytaHa, N03TOMY Npu ero CKMraHUK BbloensaeTcs
3Hepruu Bonblue, YemM Npu CKUraHumM NPUPOLHOrO rasa.

Bopna, koTopas TeyeT M3 KPaHOB B HALMX LOMAxX U KBApPTUPAX, Y)Ke COAEPXUT B cebe
MOTPAYEHHYI 3HEPruto, TaK KaK Afs LOObIYM, OYUCTKM NPUPOLHONM BOAbI M NOAAYM ee noTpebuTensm, a
3aTeM NS OTBELEHMS U OYMCTKM CTOYHbIX BOA, TpebyeTcs 3HaUMTENbHOE KONIMYECTBO 3Hepruu. Mpu 3ToMm
ropsiyas BoAa CoAepXuT B cebe B MonTopa-ABa pasa bonblie 3aTpayeHHON 3Hepruu, 4yem xonogHas. U
YyeM paLMOHaNbHEe Mbl MCMOMb3YEM BOAY B ObITy, TEM MeHbLUEee KONMYECTBO 3Heprumn becuenbHo cbpa-
CbIBAETCS B KaHANU3aLMIO.

Ewe oOMH WMPOKO M MOBCEMECTHO MCMNONMb3yeMbii B ObITy 3Hepropecypc -
anekTpuyecTtso. [1onb3ysacb pasHoOObOpasHbIMKU 3nekTponpubopamu, Mbl NoTpebnsemM 3HauuTeNnbHOE KO-
JIMYECTBO 3Hepruu. 3To noTpebiieHne TeM BblllE, YEM 3HAUYUTENbHEE MOLLHOCTb 31€KTPONPMUOOPOB U YeM
6onee onuTeNbHOE BPEMS OHM HAaXOAATCS BO BKIHOYEHHOM COCTOSAHUU. [laHHbIE O MOLLHOCTM 3/1IEKTPONpHU-
6opa MOXHO YBMAETb HA TabMUKax, KOTOpble MPUKPENIEHbI K HUM.

Ha pucyHke 3.14 nokasaHo rogoBoe notpebneHune 31eKTPO3HEpPrum oTaenbHbIMU BbITOBBIMU MpUbOpa-
Mu. Kak Mbl BUAMM, Hanbonee 3HepProeMKMMn GbITOBbIMM NpUBOpaMK ABASKOTCS SNEKTPOMIUTLI U XONO-
LUNBHUKM.

Certyac B MarasuHax npogaetcs 60/bLIOe KONMYeCTBO pa3HO06pa3HOoM ObITOBOM TEXHUKK. [Ing cpaBHe-
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PucyHok 3.14. [odosbie 3HaueHus1 3HepaonompebneHus Haubosee pacnpocmMpaHeHHsbIX 6bimogbix npubopos 05
cmaHOapmHsix modenel, 1Iy4uux no IHep2o3IppekmusHocmu

HKS 3PDEKTUBHOCTM MCMONb30BAHNSA SHEPTUM I1eKTponprubopaMum NpUMeHseTCs Tak Ha3biBaemas LuKana
3HeproaddekTMBHOCTH, KOTOpasa bbina paspaboTtaHa B cTpaHax EBponerickoro cotosa (EC) n B HacToawee
BpeMa npumeHgeTca Takke u B KbiproidctaHe. JaHHas Wwkana no3BonseT CpaBHMBATb YPOBEHb noTpe-
611eHns 3Heprum OQHOTUMHBIX ObITOBbIX NPMOOPOB. Tak, eCIM Ha OAHOM M3 NMPOAALLMXCA B MarasuHe
XO0JIOAMNbHMKOB CTOMT MAapKMpPOBKa «A», Ha BTOPOM — «C», Ha TpeTbeM — «G»,TO 3TO 03HAYAET, YTO NepPBbIN
MMeeT Hauy4limMe NnokasaTtenun, BTOpon — cpefHue, a Tpetuin — xygwwme (puc. 3.15).

JHeprospHeKTMBHOCTb XonoannbHNK e————
M3rotoButenb KVAEVAEYS

[ ——
Mogenb * %%

MakcrmanbHO 3G deKTUBHbIN

« MNoppa3spenaerca Ha

7 kKaTeropuin: oTA go G

OpreHTUpPOBOUHbIE
SHeprosaTtpatbl
BbIYNCAAOTCA NyTeM
YMHOMeHMA
notpebnaemon
obopyaoBaHuem
5 3M1eKTPO3HEepPrnn Ha

MuHMManbHO 3GdEKTMBHbIN yCpeaHeHHoe Bpems

CpeOHuin pacxof 3NeKTPOSHEPIrn B rog, K ¥ o—

KBT-u, pexnm oxnakgeHus

Xonoponpovi3aBOANTENIbHOCTb, KBT KW .__I'

TennonpounssogutenbHOCTb, KBT Yem 60MbLLe BENNYMHA

KoadduueHT sHeprosadpekTnBHOCTA EER, Tem BbiLle 3HepreTu-

A BbicoKas G Hu3Kas A yeckasn 3$pPeKTNBHOCTL

PucyHok 3.15. llikana 3Hep203¢pekmusHocmu
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Takas e wWkKana MCNonb3yeTcs M Mpu MPOU3BOACTBE INEKTPUUECKMX namnoyek. M3BecTHO, 4To npu
MCNONb30BaHUM JTaMMN HakanueaHua (MapkupoBka E) Tonbko 5% 3Heprum nepeBOAuTCS B CBETOBYHO, Y
NIOMUHECLLeHTHbIX 3TOT nokasaTtenb yeenuymsaetca o 20-40% (Mapkuposka A unu B) (puc. 3.16).

%}/ ) “:t
Ceet Ceet
Tenno Tenno
95% 5% 60-80% 20-40%

PucyHok 3.16. Mapkupoeka 3nekmponamn

MNopoyMaviTe, KaKoM MyTb pa3BMTMS Ha MnaHeTe Haubonee uenecoobpaseH. Ectb nin
BbIXOA, U3 CUTYaLMK, KOTAA XXUTENU CTPaHbl XOTSIT YBENMUUTb 61arococTosiHue, HO nNpwm
3TOM npefen yBenuyeHus notpedneHns sHeprum 4OCTUTHYT?

Co3pavite NnaH AeCTBUIM NO pelleHuto 3Tol npobnemel. [ogymaliTe, kKakme GOpMbl
MCMONb30BaHMS IHEPTUKU U HOPMBbI XKM3HEOEATENbHOCTH YeN0BEeKa CMOTYT CYLLECTBEH-
HO CHW3WTb 3HepronoTpebneHne, HO NpU 3TOM NO3BOAST YEN0BEKY YyBCTBOBATL Cebs
CYaCTIMBbLIM?

WNccnepyite Bce anekTpuyeckne npubopbl B CBOEM AOME HA HanMyue LWKanbl
3HeproaddekTMBHoCTM. OnuwmKTe, K KaKOMY KNaccy 3Heproa@deKkTMBHOCTM OTHO-
CUTCA Kaxkabli Npubop.
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3HauUTENbHOE MCMOJIb30BaHWE 3HEp-
reTM4ecknx MCTOYHMKOB B COBPEMEHHOM
MMpe O03HayaeT, NnoMMMO KomdopTa AN
YyenoBeyecTBa, HEraTMBHOE BO3OENCTBUE
Ha OKPYXXAHLLYH Cpeay, KOTOpoe YC/IOXKHS-
€T YyC10BMUSI NPOXMBAHUS HA MJIaHeTe Ans
BCEX KMBYLLMX.

Mpouecc po6bluM TOMAMBA OKa3lbiBAET
cepbe3Hoe BO34encTBMeE Ha 3konoruio. [lo-
6blYa yrng MOXeT NPOM3BOAUTLCS B LWIAXTAX
MM B OTKPbITbIX Kapbepax. [Mpun ncnonb-
30BaHMUM WAXT U3 Heap 3eMNin Ha noBep-
XHOCTb MOAHMMAOTCA ThbiCAYM KYyOOMETPOB
nopogbl. [locne COpTUPOBKMN U U3BNIEYEHUS
yrna nycras nopoga cbpacbiBaeTcs B OT-
Banbl BOAM3M WIAXT, 9IBASAACH UCTOYHUKOM
NblbHbIX Oypb. [PYHT B MecTax pacnoso-
XEHMS WAXT NOABEPXKEH 0CeAaHU0 M 06Banam, NO3TOMY He06X0AMMO OTBOAMTb FPYHTOBbIE BOAbI OT
LIAXT U KapbepPOB, @ 3TO HEFAaTMBHO CKA3bIBAETCS HA pPEXMME NMOA3EMHbIX MCTOYHMKOB BOAOCHAOXEHMS.

[obblua HedTU M rasa Takxe cBsA3aHa ¢ NofobHbIMM npobneMamu. Kpome TOro, Mbl NOCTOSIHHO CJlbl-
wuM o6 aBapuax Ha TaHKepax. M koraa B Boay COpacbiBatOTCS TOHHbI HEDTH, HQ MHOTME KMIOMETPbI
BOKpPYr nornmbaeT Bce KMBOe. Hepeaku 1 aBapuun Ha HeTenpoBoAax.

B cBOtO o4epepb, CKMraHWe TOMAMBA Bbi3blBAET elwe 6onblime npobnemMbl. Bce BUAbI MCKONAeMoro To-
NJMBa MMEIT YINepPOLHY OCHOBY, TO €CTb COAEPKAT Yriepo. OTOT yrnepon 06pa3oBancs M3 0CTaTKOB
pPaCTEHUI U XXMBOTHbIX OANIEKOr0 MPOLUIOro B pe3ynbTaTe TEMJI0OBOro, MEXaHUYECKOro u buonoruye-
CKOro BO34EMCTBMSA M CTAan OCHOBOM TOM/IMBA, KOTOpOe ceryac fobbieaetcs. MNpu cKuraHuu nroboro m3
BMOOB TOM/IMBA 06pa3yeTcs BOASHOM nap
M YINEeKUCNbIA ra3 (ero HayyHoe HasBa-
| HME — OMOKCUA YrNepoaa, a XMMMUYeckas
\ dpopmyna - CO,).

MN3BeCcTHO, 4TO YrNeKucnbld ras no-
rnowaeTcs pacTeHMaMuM B npouecce
(hOTOCMHTE3a, MO3TOMY MpPU  CXKUIaHMMK
IpEBECMHbI COXPaHsfeTCa GanaHC Mex-
LY BbIAENAOWMMCS M NOIOWAEMbIM
yrnekucnoiM rasoM. lMpu okuMraHmm xe
MCKOMAaeMOro TOMAMBa Mbl MpeBpallaeM
«3aKOHCEPBMPOBAHHbLIMA» B MPOLWIOM B
Heopax yrnepog B Yr1eKUcbli ras n yee-

ikl - -

PucyHok 3.17. [lobbiua y2nsi omkpbimeiM cnocobom

PucyHok 3.18. BeixnonHele 2a3zel nNpu noay4eHuu KuHemuyeckol
3Hepauu 8 asmomobussax NIMYNBAEM €ero coaepxaHue B aTMochepe
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3emnu. MNoBbIWEHNE KOHLEHTPALMUK YINeKu-
CNOro rasa BeAeT K NapHUMKOBOMY 3D deKTy u
rnobanbHbIM KAMMATUYECKUM U3MEHEHUSIM.
BpenHbiMM MOryT 6biTb TakXKe MOCNeACTBUS
noctynneHns B aTtMocdepy Apyrnx rasos M
TBEpAbIX YacTuu,. Hanpumep, npu pabote Tu-
nuyHoin T2C mowHocTbio 1000 MBT Ha yrne B
cpenHeM 3a roa B atMocdepy copacbiBaeTcs
72 500 T yrnekucnoro rasa, 1100 T okcnoos
cepbl, 350 T okcMpos aszota, 300 T TBEpAbIX
4yacTuu, BMecTe C KOTOpbIMU BbIBPAChIBAOTCS
M pafMOaKTUBHbIE BeLleCTBa.

Okcuapl cepbl U a3oTa B aTMocdepe, B3au-
PucyHok 3.19. BeiBpocsi 3aeps3Hsiowux sewecms 8 ammocgepy MOAEWMCTBYS C Napamu BOAbI, MPEBPALLAOTCS
Ha T3C (menno3anekmpocmanyuu) B CEPHYI0 M A30THYK KUCNOTbI, KOTOpPble 4B-

NATCS NPUUYMHOM TaK HA3bIBAEMbIX KMCNIOT-
HbIX AOXAeW, 'ybuTenbHbIX 419 PaCTUTENbHOCTU U BOAHBIX 3KOCUCTEM.

CyuwiecTByeT yTBEPXAEHME, YTO HET HW OJHOMO MCTOYHMKA SHEPTUM, UCMONb30BaHWE KOTOPOro He Mpu-
ymnHano 6bl Bpefa okpyxatowen cpefe. Ha nepBbiit B3rnsa, OHO MOXET MOKa3aTbCs CMOPHbLIM, Beab
MMEITCS TEXHONIOTMKU NONYYEHUS IHEPTUU, HE CBSA3AHHbIE CO OKMraHWeM TONAnBa, Hanpumep, rmapoa-
HepreTuka. OLHAKO M NpU UCMONb30BaHMM TaKOr0 BUAA IHEPIMM CYLLEeCTBYET HeraTMBHOE BO3LENCTBME
Ha NPUPOAHYIO Cpeay: HApYLLAEeTCS eCTECTBEHHbIM CTOK pek, yXyALWatTCs YCN0BKUS CYLLECTBOBaHUS pbib,
BOAHbIX XMBOTHbIX M pacTeHUI, 3aTanaMBaoTCa 60MbluMe NAOoWaan, yBENMUMBAETCS UCNAapeHMe C BOA-
HOM NMOBEPXHOCTU U T. 4.

CerofHg BO BCEM MMpE pacTeT MHTEpeC K MCMOb30BaHMI0 BO30OHOBSEMbIX MCTOYHMUKOB.

B 0c06EHHOCTM 3TO OTHOCMTCS K TakMM MCTOYHMKAM, Kak 3Heprusa ConHua, BeTpa U GuoMacchl. 3a
nocnefHue rofbl 3HaYUTENbHO YBEINYMNACh KOHKYPEHTOCMOCOBHOCTh NPpUMEHEHUST BO30OHOBASEMbIX
3HEepropecypcoB B CpaBHEHWWU C UCMOJIb30BAHNEM HedTH, ra3a, Yris Uau aaepHoi sHepruun. Ecnm 3Ta
TEHLEHLMS COXPaHUTCA, BO30OHOBASEMbIE UCTOYHMKN 3HEprumn ByayT MCNONb30BaThCa Honee Wnpoko,
yeM cenvac. B otuete MexayHapoaHoin komuccum OOH no okpykatwllern cpeae M pasBUTUIO CEroA-
HALWHASN 3HepreTMyeckas CUTyauus npeactaBneHa ciegylwmnm obpa3oM: «Mbl He MOXeEM XUTb 6e3
3Hepruu TOoM wmnu apyron dopmbl. byayuwee
pa3BUTME MOSHOCTbI0 3aBUCUT OT Tex GopM
3Hepruu, KoTopble ByayT NOCTOSAHHO LOCTYMHbI
B BO3PaCTAKLWMX KOAMYECTBAX M3 HALEXHbIX
BO30OHOB/SIEMbIX MCTOYHMKOB U KOTOpble He
ABNAKOTCA OMACHbIMKM U HE MPUUMHAKT Bpeaa
oKpyatouien cpene. B HacToawWwmmn MOMEHT Mbl
He MMeEeM HU OLHOr0 YHUBEPCANbHOIO0 UCTOY-
HWKa, KOTOpbIM 6bl MOr obecneynTb Hac B Oy-
AyweMm B COOTBETCTBMM C HAWMMKU NOTpebHo-
CTAMUY,

TakuM o06pasom, nepep HaMu BCTaeT oOf-
poMHasa npobneMa. N Kaxabli MOXeT BHeCTH
CBOM BKNapg, B ee peweHue. Mbl MOXeEM HavaTb
C CaMOro MpoCTOro: Hay4YMTbCs MCMONb30BaTb
3Hepruio, HaxXo4sLY0CS B HaWeM pacrnopsxe-
HWU, HACTONbKO 3 PeKTMBHO M Be3onacHo no
OTHOLUEHMIO K OKPYXXatoLWen cpene, HaCKObKO
3TO BO3MOXHO.

PucyHok 3.20. Mcnonb3osaHue 3Hepauu eempa 0151 NoJy4deHus
anekmpuydeckoli - KAk — aJemepHamusa  UCNoib308aHUS
uckonaemo20 monsuea
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CocTaBbTe CNMCOK AEWCTBUIN (IHEPreTMYecKMx Mep), KOTOpble MOMOryT YMEeHbLMUTb
3arpsi3HeHue OKpYXXaloLLen cpeabl.

B 1978 roany TaHkep «Amoco Cadiz» cen Ha Menb Henoganeky ot nobepexbs bpeTta-
Hu (PpaHuma). M3-3a WTOPMOBOM MOroAbl CracaTesbHy OonepaLuio NpoBecty 6bino
HeBO3MOXHO. Kopnyc TaHkepa packononcs, 1 B Mope BbiTek/io 6onee 230 TbIC. TOHH
HedTU. Ha TOT MOMeEHT 3Ta aBapus Oblna KpynHenLwen 3K0N0rMyeckon katactpodon B
ncropmm Esponsl. Moacuntaro, yto nornbno 20 TbiC. NTUL,

Kakasi nnowapb 6bina 3arps3HeHa HedTbio, eC/IN U3BECTHO, YTO O HA TOHHA HETU Ha
NOBEPXHOCTU BOAbl 06pa3yeT NATHO naowaabto B 12 km??
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1. CooTHoweHWe KoONAM4YeCTBa 3SHepruu, NOTpebnseMon 3a onpepeneHHbli Nepuoa BpPeMeHU MU
UYUCNIEHHOCTU HaceNeHus, HasbiBaeTcs

2. «<MycKynbHas» 3Heprusa — 310
a) 3Heprus TeKyLen Boabl;

6) aHeprus BeTpa;

B) SHeprus asTomMmobunen;

) CMMa XXMBOTHbIX U YenoBeKa.

3. Dxxerimc YaTT nsobpen:

a
6
B
r

~

ABUraTeNlb BHYTPEHHEro CropaHus;
BETPSHYK Me/bHULLY;

BOASHYIO MeNbHULY;

NapoBYy0 MaLLUHY.

~ = =

4. YenoBeuecTBO cerogHa 60nblue BCEro 31IeKTPO3IHEPrMU NOTYYaET OT:

a) BO30OHOBNSIEMbIX MCTOYHMKOB IHEPTUM;
6) rmaopo3HepreTUky;

B) SAEPHOM SHEpreTUku;

) MCKONaemoro TonamBa.

5. Bbi6epeTe 04HO MM HECKO/IbKO NPAaBUJIbHBIX CY)XXAEHUIA.

a) B 3aBMcMMOCTM OT BMAA NPOM3BOACTBA HA TEXHOMOMMYECKME HYXAbl NMPOMbILWIEHHOTO NPeanpuaTns
Tpatutcs ot 50 0o 90% aHeprum oT 0OLWMX 3aTPAT SHEPTMM NPEANPUATUS.

6) MupoBbie rpy30Bble 1 TPAHCMOPTHbIE MEPEeBO3KM reorpaduyeckun pacnpeneneHbl paBHOMEpPHO.

B) Tponnenbyc cunTaeTcs Of4HUM U3 CaMbIX IKONOTMYHBIX BUAOB TPaHCMoOpTa.

r) Yem 6onee 3Heproa@deKkTMBHbIE TPAHCMOPTHbIE CpeacTBa OyayT MCNONb30BaTLCS AN NEPEBO30K, TEM
MeHbLLe ByaeT Npon3BOANUTLCS BpeaHbIX BbIOpOCOB B aTMocdepy.

[) 3HAaUYMUTENbHAA YaCTb SHEPTUM TPATUTCA HA OTOMSIEHUE 3LAHWN.

6. MpupopaHbIit ras copepXxut (Bbibepute 0ANH OTBET)
a) 21% kncnopoaa;
6) 78% as3oTa;

B) 1% yrnekucnoro rasa;
r) 98% metaHa.

7. Camble 3Heproad¢ekTUBHbIE MPUOOPbI UMEIOT MAaPKUPOBKY:
a) A;

6)
)
)

’

B
G
D

2@

8. BbibepeTe 04HO MM HECKOJIbKO MPABU/IbHBIX CYXXAEHUN.

a) Mpouecc nobbIuM TONAMBA HE OKA3bIBAET CEPbE3HOr0 BO3AENCTBME HA SKONOTHUIO.

6) MpyHT B MeCTax pacnonoXeHUs WaxT NOABEPXKEH 0cefaHuto n obeanam.

B) [pu CKkMraHum N60Oro 13 BUAOB TOMIMBA 06pa3yeTcs BOASHONM Nap v YINeKUCbIM ras.
r) MoBbllweHne KOHLEHTPALMKN YINEeKMCNOro ra3a Befet K 06pa3oBaHMI0 030HOBbIX AbIp.
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Paspen IV

JHEPIOCBEPEXEHUE



JHeprua n oKpyxarwiasa cpema

§ 11. NEPEXOO HA DPPEKTUBHOE
MOTPEBJIEHUE DHEPIUW

Xun3Hb coBpeMeHHOro obuwectsa HembliCIMMa 6e3 no-
TpebneHus 3Heprun. IHeprus Heobxoanma BO Bcex cde-
pax >Xu3HW yenoseka. [poueccel Npon3BOACTBA TOBApPOB
M yCIyr, He06X0AMMbIX YenoBeYeCcTBY, TPAHCMOPTUPOBKM,
6bITOBOro NOTPe6IEHUS SHEPTUM HAHOCAT 6ONbLIOW YPOH
oKpyXatowen cpege. M ¢ KaxabiM gHEM 3Konornvyeckme
npobnembl oboctpatotcs. OgHUM M3 nyTer peleHus
npobneMm, CBSI3aHHbIX C 3KONOTMEWN, ABASKOTCS NPUHLMMGI
YCTOMYMBOrO Pa3BUTUSI.

B nocnegHwe pecsatuneTus BO MHOMMX CTPaHax akTWB-
HO NPOBOAUTCS NOAUTMKA 3HPEKTUBHOIO MCMONb30BaHMUS
3Heprum n pecypcoB, 06CyX4aloTCsa NpenMyLLecTBa SHep-
rocbepexeHus, pa3paboTaHO MHOXeCTBO 3(DPEKTUBHbIX
MEeTOA0B M BO3MOXHOCTEN Ons cOepexeHus 3Heprum u
CHWXeHUS ee NoTpebnieHns B XuibiX NOMELLEHMSX, NPO-
M3BOACTBEHHBIX MpoLeccax, UHAUBUAYANbHOM UCMNOMb30-
BaHMW. HO, K COXXaneHmto, ewle HeOONbLIOM NPOLLEHT Hace-
NIeHMs 3HAKOM C 3TUMW METOAAaMM M UCNONb3YET UX.

CaMble npocTble cnocobbl 3HeprocbepexeHns LOCTYMHbI
LN KQXA,0r0 U MOTYT BbITb MPUMEHEHBI B BbITy hakTuuecku
NoBCeMEeCTHO. Ha ypoBHe oTaenbHoro notpebutens apdek-

YCTOMYMBOE PA3BUTUE - 310 npouecc
M3MEHEHUW, B KOTOPOM IKCNayaTaumus
NPUPOAHBIX PecypcoB, pasBUTUE JINYHO-
CTU U MHCTUTYLUOHA/IbHbIE M3MEHEHUS
COrnacoBaHbl APYr C APYrOM U YKPennsioT
HbIHEWHUA U 6yaywmMi NoTeHuMan yeno-
BEYECKOro pa3BUTUSA, HE BbIXOAS 3a paM-
KU CMOCOBHOCTU NPUPOAHLIX 06BEKTOB K
BOCCTAHOBNEHUIO. DTO YAOBNETBOpPEHHUE
nNoTpe6bHOCTEN HbIHEWHMX NOKOIEHUI 6e3
ywep6a ana 6yaywmnx nokoneHuin. OHo
BK/IIOYaeT B ce65 NOCTpoeHue B3auMO-
CBSI3ei HE TONIbKO MEeXAY KOMMOHEHTaMM
6unocdepbl U NOKaNbHbIMU IKOCUCTEMAMM,
HO U B3aMMOOTHOLIEHUSI MEXAY NIAbMU
M opraHusauuio obwecrsa B uenom. lMo-
3TOMYy YCTOMYMBOE pa3BUTME - OAHa U3
BEAYLMX JIMHUI TbICAYENETUS.

TMBHOE MCMONb30BaHME SHEPTUU NMPUHOCUT HE TONTbKO MPSIMYHO BbIrO4Y B BMAE COKPALLEHMS pacXO4oB, HO U
MOBbILIAET ypoBeHb KOMDOPTA B XXM3HWU. bonee cnoxHbie MeToabl SHeprocbepexxeHus, Hanpumep, N1aHUpPOB-
Ka AOMOB C YY4ETOM YNaBIMBAHMS CONTHEYHOIO TEMa, PEKOHCTPYKLMS CTapbIX CUCTEM OTOMIEHUS, TPUMEHEHME
HoBelLwero 3Heproad®eKTMBHOro 060PYA0BAHNS B MPOMbILIEHHOCTM AO/MKHbI CTaTb MOCTOSAHHOM 3a60ToM
rocyfapcCTBa, BNagenbLeB NpeanpustTmii U MeCcTHbiX agMUHUCTpaumin. Ho kaxaomy Heo6xoaMMOo NOMHUTL O
TOM, YTO, UCNOJMb3YS MEHbLUE SHEPIMM, Mbl YMEHbLLIAEM KOMYECTBO BpeaHbIX BbIBpOCOB B aTMOCheEpY.

JHeprocbepexeHne BbIFOAHO TaKXKe M IKOHOMMYECKM: MEPONPUATUS MO SKOHOMUU SHEPTUKU B ABA-TPU
pasa jeluessie, 4eM NpOU3BOACTBO M AOCTaBKa TAaKOrO Xe KOMYeCTBa SHEPTUMn.

MHOXeCTBO pa3IMYHbIX UCTOYHMKOB SHEPTUM UCNONb3YETCS A1 NONYyYeHUs CBeTa, Tenna, MexaHM4yecKkom
paboTbl 1 49 Apyrux Lenen. Takoe MCnosib30BaHME UCTOYHUMKOB SHEPTUU HA3bIBAETCS SHEpreTMYecKMmu
ycyramm.

OCHOBHbIE UCTOMHMKU 3HEPIUM Mlotepu 3uepruu
WUckonaembie: HedTb, ras, yrofb,
reoTepManbHble UCTOYHUKK TpaHchopmaums IHepreTHeckme ycryrm
flnepHbie: pyapl B NoNe3Hylo pabory Harpesanvie, oxnaxaenue,
PAIMOKTMBHBIX IEMEHTOB OCBeLLeHMe,

Bo3o6HoBNgeMblIe: ConHeyHas,
rMapo- 61o- BeTpoBas,
NPUNNBHAA SHEPTUS

MeXaHuyeckas pabota

3arps3HeHue 1 Bo3aeicTeue
Ha OKpYXalowLyHo cpeay

PucyHok 4.1. Cxema npouecca nepedadu u mpaHcgopMayuu 3Hepauu om 3HepeoucmodYHUKA K nompebumerto
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Paspen IV 3HeprocbepexeHue

CyLLecTByeT YeTbIpe OCHOBHbIE LIEIM MPUMEHEHWUS SHEPTUM U UCMONb30BAHMA SHEPTrETUHYECKMX YCIYT AN
obecneyeHns ceayLmMxX NPOLECCOB: HAarPEBaHUS, OXNAXKAEHNS, OCBELLEHMS, MEXaHUYECKOM paboTbl.

MoTepu NonesHow 3HepruM B NpoLecce ee NpeobpasoBaHMil U ee BO3AENCTBUE HA OKPYXXAIOLLYHO Cpeay
3aBUCAT OT MCTOYHMKA SHEPTUM M OT UCMONb3YEMOM TEXHONOrMKU. HeobXxoamnMo noBbICUTb 3HEKTUBHOCTL
3TUX NPOLLECCOB M CHU3UTb BO3AEMCTBME NOTPEBIEHUS SHEPTUM HA OKPYXKAIOLLYHO Cpeay.

MomHuTe: c6epeyb OAHY EAMHULLY SHEPIUU FOPA3AO NPOoLLLE, YeM NPOU3IBECTU HOBYIO!

OCHOBHble NPUHLMNbI SHEpProc6epexxeHus

1. DbdekTMBHO MCNONb30BaTb 3Hepruio. Mol 3. OpraHusoBaTb 06LECTBO M HaLUy XM3Hb YCTOM-
LOJIKHbl KaK MOXHO 60/see nosHO MCnofib- ymBbIM 0bOpa3om. Haw o06pa3 Xu3HM [oMmKeH
30BaTb 3HEPIUIO AN COBEPLUEHUS MONEe3HON COOTBETCTBOBATb NepBbIM ABYM npasunam. Op-
paboTbl! Hawun notpebHOCTM B NpUMeEHeHMM raHusaumsa obecTsa [OMKHA CNOCOBCTBOBATH
3HEeprun B MOME3HbIX Lensax AomkK- 3Hep-roahHeKTUBHOCTH, 3HeprocbepexeHuto
Hbl YAOBNETBOPSATLCSA NPU MU- M 3KOHOMUM pecypcoB, BTOPUYHOM Me-
HUManbHbIX 3aTpatax. Ha- pepaboTke MaTepuanoB, pa3BUTUIO
npuMep, WCNOAb30BaHUE 06LeCcTBEHHOroO TpaHCNopTa, Co3A4a-
3Hepro3ddeKTUBHbLIX HUID 3KONOMMYECKUM OpUEHTUPO-
NaMnoyek  No3BongeT BaHHOW MoOAenu MpOoM3BOACTBA,
CHU3UTb notpebne- D notpebneHuns u peanusaumm opy-
HWEe  3NEeKTPO3Heprun . IMX COCTaBASOWMX YCTOMYMBOIO
M MOBbILAET YPOBEHb obpasza xu3Hu. ng 3Toro Heob-
OCBELLEHHOCTU MoMe- | XOOMMO €034aTb MpaBWbHbIE
LEHUN. 3aKOHbI, YTBEPAUTb HOPMATUBLI U

2. BblbupaTb  MCTOUYHMKM 3KOHOMMYECKME pblyaru, KoTopble
SHEpPrUM  OMTUMASILHOTO 6bl nenanu 3HeprocbepexeHune ue-

necoobpaszHbIM M HEOHXOAUMBIM YCNIO-
BMEM XXM3HU B COBPEMEHHOM 00LLECTBE.

KayectBa (He Bbilwe Heobxo-
ammoro). B Tex cnyvasix, korga
BO3MOXHO MCMONb30BaTb 3HEp-
TMKI0 HWM3KOro Kayecrtsa (Tensno),
He cneayeT pacxoLoBaTb SHEPruio
BbICOKOIO KayecTBa (371eKTpuyecT-

4. CnocobcTBOBaTb BHEAPEHUIO NHOObLIX
CTUMYNOB 3HeprocbepexeHns. 3aKOoHbl U
3KOHOMMYECKME pblYarM BO BCEX CTpaHax
[OMKHbI CNOCOBCTBOBATL 3Heprocbepe-
BO). JKOMIOrMYECKN HErpaMoOTHO UC- YXEHWI0, BTOPMYHOM nepepaboTke Ma-
nonb30BaTb 31ekTpooborpesatenu Tepuanos, pa3BUTUIO 06LLECTBEHHOTO
NS yny4dleHns KoOMOOPTHOCTU XKu- - TpaHCcnopTa U ApyruM COCTaBAsHO-
nmuwa, ropasgo addexkTnBHee ycTpa- MM YCTOMYMBOIO 06pasa XM3HMU.
HWTb YTEUKM Tenna yepes LLeau 1 OKHa B
BalLen KBapTupe, knacce.

MeponpusaTusa no aHeproc6epexXeHuno B 6bITy MOXKHO YC/IOBHO pasAefivTb HA TPU rpynnbi:

1. manosampamHeie,K KOTOPbIM OTHOCATCS PEMOHT M yTenneHue ABeper U OKOH B MoAbe3aax, yCTaHOBKA
npubopoB yyeTa, B TOM YNC/Ie M TEPMOPErYNSITOPOB, NPUMEHEHUE MECTHbIX CUCTEM TeMI0CHAbXeHus,
MCNONb30BAHME CONMHEYHbIX KONNEKTOPOB A48 NpeABapUTeNbHOro HarpeBa BOAbl, NPaBUIbHOE NONb-
30BaHMWe ObITOBbIMM 31eKTpONpubOpamMmn 1 T.n.;

2. cpeOHe3ampame/e, K KOTOPbIM OTHOCATCA UCNOJ1Ib30BaHKE KaQueCcTBEHHOW TEeMnJ0BOM U Kopp03M0HHOl71
n3onaunun gna pr60I'IpOBO,EI,OB N BHYTPEHHUX UHXEHEPHbIX CUCTEM, 3aMEHAa OKOH Ha CTEK/TOMAKETDI;

3. B8bICOKO3amMpameHsie — 3TO yTenneHune CTeH, KpoBaun. B HEKOTOPbIX Cny4adax 3a cHeT Ha,ﬂCTpOﬁKM MaH-
capa u ewe o4HOro 3Taxa eMecrte C yTenJ1eHUeEM 3Ha4YUTE/IbHO CHUXKAETCA CTOMMOCTb npmpameHHoﬁ
TaKNUM o6pa30M Xunnaowaan.
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JHeprua n oKpyxarwiasa cpesa

4.1

Tabnuua 4.1. YMeellub 1 Tbl 3KOHOMUTb?

B Hawem pome Oa Het

Mbl BEAEM YUYeT SHEpPronoTpebaeHuHo.

MbI BbIKNHOYAEM CBET, KOTAa OH He HY>XEH.

XonoamMnbHUK CTOUT B npoxnagHoM Mecrte.

CTMpanbHas MallyHa MOMHOCTbO 3aMOIHEHA BO BPEMS CTUPKM.

Mbl He cTaBuUM Me6esb Nepes paaMaTopoM.

Mbl Ha4yanu MCNonb30BaTb IHEpProcbeperaroLme N1aMnoUKu.

MbI MCMONb3yeM MeCTHOE ocBelleHue (bpa, HaCTOMbHYI Namy).

Mbl npoBeTpMBaeM nomelleHme 6bICTpo U 3PEKTUBHO, BCEFO HECKO/bKO
MWHYT.

Mbl 3aKnenBaeM OKHa Ha 3UMY.

Mbl 3aTsirMBaem LUTOPblI HAa OKHAaX Ha HOYb.

Mol 3aKpbiBaeM KaCTprJIHO KpblLIJKOVI, KOrga BapuMm.

MbI MCMONb3yeM PaKOBUHY /1S MbITbS! MOCYbl.

Mbl yalue MCNONb3YEM AYL, YEM BaHHY.

Mbl X0OMM NELIKOM B KOy UK NOJIb3yEMCA BENOCUMEOOM.

MbI CHMXaeM TeMnepartypy B noMeLweHnn, Korga Mbl BbIXOANM.

MbI CHMXAEM TEMMEPATYPY B MOMELLEHUN HA HOYb.

Mol He NOKYyMnaeM ToBapbl, KOTOPblIe MOTYT UCMOJ1Ib30BATbCA TOJ/IbKO OOUH pas.

Mbl He NoKynaem ToBapbl B 60JIbLIMX YNAKOBKAX.

MbI peMOHTHPYEM BeLLM, BMECTO TOFO YTOObI 3aMEHUTD MX.

Cnoxwute BCe OTBEThI «aa». ECM Bbl noayumnnu:
e 0T 1805 0TBETOB «/Aa» — BaM HY)XXHO €Ll MHOI0 YYMTbCS, TaK YTO HauMHaiiTe ceinvac;

e 0T 600 10 - y BaC MHOrO XOpOLIMX NPUBbIYEK, KOTOPbIE MOTYT CTaTb OCHOBOW A9 AaNIbHEN-
Wwew paboTbl Hag coboi;

e o111 o 15 - Bbl IBNSIETECH XOPOLUIMM MPUMEPOM A5 APYIUX;
e o711 po 19 - KTO-TO M3 BaLUEN CEMbM [OMKEH CTaTb MUMHUCTPOM 3KOOTUU.

Mopymaiite, 4to 6blI Bbl caenanm, ecim 6bl 6bIIM MUHUCTPOM 3KONOTUU?
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Paspen IV 3HeprocbepexeHue

4.2. CuntaeM 3Heprumo

CKOMbKO SHEPTM MO3BOMUT CIKOHOMUTb Yac 3emnn’, ecin B HeM npu- /.
MYT y4acTue LIKOMbHUKM BCEro BaLLero Knacca U BCeu LUKOMbI?

KoAnyecTBO cemeit ° cpeAHee KOAM4eCTBO AaMI

Kak Bbl AymaeTte, MHOTO MK Mano 3HEPTMM MOXKHO CIKOHOMMTb TaKMUM
obpazom?

*Yac 3emnu - exxerogHoe MexayHapoLHoe cobbiThe, npoBoanMoe BcemupHbiM doHAOM aukoi npupoasl (WWF). Mposo-
[MTCS B NociefHolo cyb660Ty MapTa v Mpu3bIBaeT BCEX: YaCTHbIX UL, OPraHU3aLMu, LKOJbl, MyHULMNanbHble 06pa3oBaHus,
KOMMepUeckue yUpexxaeHus — BbIKOYUTb CBET U APYrUe HE XKM3HEHHO BaXKHbIe 3N1eKTponpubopsbl (kpoMe MBTOB) Ha OAMH
4ac, YTobbl CTUMYNMPOBATL MHTEPEC K NpobieMe M3MEeHeHUs KIMMaTa, S3HePreTU4eckoro obbeMHeHUs YenoBeyecTsa.

1. Bo3MOXHa N1 KM3Hb COBpEMEHHOro obuiectsa 6e3 notpebneHns sHeprum? 060-
CHYI1Te CBOM OTBET.

N

UTo TaKoe «yCTOMYMBOE pa3BUTHEN?

Mepeuncnnte OCHOBHblE LENM MPUMEHEHUS 3SHEPTMM WU UCMONb30BAHMS
3HepreTMYecKmnx ycnyr.

4. Tlepeuncnute 0CHOBHbIE MPUHLMMbI SHEProCOepexeHUs.

§ 12. PAUMOHAJIbHOE UCNONb30OBAHUE
TENJIOBOW DHEPTUU

HarpeBaHue v oxnaxaeHue, UCNnapeHue 1 KuneHue, niaBneHue 1 oTBepAeBaHme, KOHAeHCaLMs — BCe 3T
npUMepbl TENIOBbIX SBMEHWIA, KOTOPbIE KaXAbIM YeNOBEK UCMOMb3YeT B TEYEHUE CBOEN XM3HU ANs co3aa-
HWMS KOMGDOPTHBIX YCIOBUIA CYLLLECTBOBAHMS.

B03MOXHO, y TeX, KTO XXMBET B TPOMMKAX, HE CyLLeCcTByeT npobnembl 060rpeBa nomeLleHuin. TeM xe, KTo
XMBET B 30HE PEe3KO KOHTMHEHTANIbHOMO KMMaTa, He06X0AMMO MUCMONb30BaTh UCKYCCTBEHHbIE METOAbI MO-
NIYYEHUS U COXpaHeHus Tenna.

Mo caHMTapHbIM HOpMaM TeMmnepaTypa BO34yXa B XXW/bIX MOMELLEHUSIX OOMKHA COCTaBNATb HE HUXKe
18-20 °C. ExxerooHO Ha OTOM/JEHME 30aHUIM B CTpaHe TPATMUTCS OKONO TPETU BCEN MOTPebNsSieMoi SHepruu,
MO3TOMY TakK BaXKHa ee 3KOHOMMSI 3a CYET pa3yMHOro pacxoaa Temnna,a 3710 BO MHOTOM 3aBWUCUT OT Hac — no-
TpebuTenei. Tenno 9BASETCS HE TONIbKO BAXKHENLIMM YCUIOBUMEM YeIOBEYECKOM XM3HU, HO M MOKa3aTeNeM 3Ko-
HOMMWYECKOro pa3BWTMS rocyaapCTBa.

Mo nopcuyeTaM cneLmanucToB, 3KOHOMUS 3HEPTUM OKa3biBaeTcs B 4—5 pa3 bonee BbIrOAHbIM AEN0M, YEM
BbIpabOoTKa TaKoro e KOM4YecTBa SHeprum.

MopcunTaHo, yto fo 70% TennoBbix NOTEPb 34aHUS MPOUCXOAUT YEPE3 OKHA U ABEPU. DTOr0 MOXHO n3be-
aTb, YCTAaHOBWMB METaNIONIaCTUKOBbIE OKHA M ABEPU UK YTEMNIMB OKHA Pa3/IMUYHBIMKU Cnocobamu.
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JHeprua n oKpyxarwowias cpeaa

Yto BbI MOXeETe caenaTtb camu?

e YTennutb OKHa Ans ycTpaHe-
HWS CKBO3HSIKOB.

e [lpoBeTpnBaTb KOMHATy, OT-
KPbIB OKHO LWMPOKO M BCErO Ha
HECKONbKO MUHYT.

L

1

e Mlcnonb3oBaTb MexaHMYeCKyto
BEHTUNALMIO C BO3BPATOM
Tenna.

o

e Haitm n ycTpaHuTb wWwenu B
LBEPAX M OPYrnMX MecTax.

* [oKpbITb Hanbonee xonoaHble
NMOBEPXHOCTM B KOMHATE KOB-
pamu 1 ApyrumMmn TeNI0U301U-
pYKOLWMMM MaTepUanamu.

e He o6nuuoBbiBaTH GaTapen -
ans Toro 4tobbl Tenno Gecnpe-
NATCTBEHHO PaCNpOCTPAHANOCh
B MOMELLEHUMN.

e OToaBUMHYTL Mebenb oT baTape
OTOMNNeHMS.

* 3MMOMI NOBECUTb NNOTHbIE WITOPbI HA OKHA — OHU
He AO/IKHbI 3aKpbIBaTb 6HaTapeun oTonneHus.

» He paccTtaBnsaTb CTOWMKM Ans cywku 6enbs nepesn
b6aTapesmu.

» He neperpeBatb KBapTupy.

* YCTAHOBWUTb 3a paaMaTopbl OTOMJEHWUS TEM0O-
Tpaxartenu.

* YCTaHOBUTb MHAMBUAYANbHbIE U aBTOMATU3UPO-
BaHHble perynaTopbl Ha pafuaTopax OTOMAeHus
B KaXXA0W KOMHATe (ec/n 3T0 NO3BONSET CUCTEMA
OTOMNEHUS B BALLEM JOME).

3HaeTe M Bbl, UTO...

KOMHare;

NNEHHbIM YINaMm;

Te€NbHOE TENJO,

Ha LNUTeNbHbIV Nepuoa,

* BaM XOJIOAHO AaXe Npu BbICOKOW TeMnepaType BO3-
LyXa, eI KOMHATHbIE MOBEPXHOCTU XONOAHbIE;

* LUEPCTSHOM CBUTEP M XOPOLUME Tamoyku Co3aanyT
oltyuleHue Tenna 6e3 noBbileHUs TeMnepaTypbl B

° M3-33 HW3KOW TEMNOMNPOBOAHOCTU KOXM CTYMHEN |
OAM CNOCOBHbI, He 06XMrascb, XoauTb MO packa- |

e [aXe 3MMHEee CONIHUE CnocobHO Harpetb KOMHaTty
4yepes OKHa — MOo3ToOMYy pa3,u,Bl4ra|7|Te 3aHaBeCKK B
COMIHEeYHble [OHM, eI BaM HeobxoaMMO LOMOMHM-

° npeanoyvYTuTesibHee OCYyLWeCTBNATb BEHTUNALUIO, OT-
KpblBas HEHaA0/1T0 BCE OKHa, a HE NMPUOTKPbIBATb NX

4.1

M3 3aKOHOB (DM3UKM Bbl 3HAETE, YTO IHEPTUS HE MOXKET UCYE3HYTb. Ten/bli BO34YX
B KOMHATe COAEPXMT TennoByk 3Hepruto. Kyaa ywna 3ta aHeprus, Koraa KoMHata

CTaNa XonogHom?
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4 4.3
c

[aBanTte ybeommcs B TOM, YUTO pa3Hble MaTepuasbl MMEKT Pa3/IMYHYH TEMI0NPOBOAHOCTb. BO3b-
MUTE YalKy € ropsgunm yaeM. Onyctute MeTanaMyeckyro IOXKKY B YaLlKy, U JIOXKa Harpeetcs. lNo-
BTOPUTE TOT Xe OMbIT C AePEBSHHOW JIOXKOM, U Bbl YBUAMTE, YTO OHA NMPOBOAMT TEMIO O4YeHb C1abo.

HenonoBwxHbl BO34yX SBASETCS MIOXMM MPOBOLAHWKOM Tenaa U MOXET UCMO/b30BaTbCs B Kaye-
CTBE U30/19TOpa MEXAY CTEKIaMMU UK B CTEHAX. B cayHe Bbl MOXeETe HaXOAUTbCS NpU TeMnepaType
Bo3ayxa 90 °C,Ho Boga npu TOM e caMoi TeMnepaTtype bynert Bac 06xuraTb. Bel movyBcTBYETE 3TO,
NAeCcHyB BOAbl HA MeYb, MOTOMY YTO BO34YX CTaHET 60/1ee BNAXKHbIM.

4.4, Ceeva ropena

Haunbonee kombopTHas Temnepatypa - 310 18-20 °C. Npobnema 3HeprocbepexeHns 3aknoya-
€TCS He TONbKO B TOM, KaK AOCTaBUTb AOCTAaTOYHO TENIOTbl C MUHUMANbHBIMU NOTEPSMU, @ KaK CO-
XPaHUTb 3T0 Tenno. Bcem M3BECTHO, YTO yTeYKa BO34yXa SABNSETCH KPYMHENLIMM MCTOYHUKOM NOTePb
3Heprun (40%): No oLeHKe CneunanuncToB, BCe MaeHbKME LWenn 4oMa CpefHero pasMepa obpasyror
Ablpy oMamMeTpoM 1 M.

MpoBeauTe 3KCNEPUMEHT AOMA, BOCMOJIb30BABLUMCb CAMbIM NPOCTbIM MHCTPYMEHTOM NOMCKA No-
Tepb 3HEPrumn — CBEYOM. 3aXrnTe CBeYy, NOAHeCUTe K OKHaM M ABEPSM U BbIICHUTE, eCTb /1M B BalLeM
LOMe CKBO3HAKK. ECnu nnams cBeyn OTKNAHAETCS B CTOPOHY, TO 3TO FOBOPUT O HA/IMUMM CKBO3HSKOB.
3anuwuTe Bawu HabnaeHus. Npennoxnte BapuaHTbl pelleHns AaHHoM npobnemsl. CpaBHUTE C
0TBETaMM OAHOK/IACCHWUKOB.

4.5. NMpuHumaem mepbl

Pa3pa60Ta17|Te MEpbl 4719 YMEHbLUEHNA NOTEPb TEMJ1IA U 3anuUnTe UX B BUAE Tabnnupbl.

Tabnuua 4.2

MnaH pencremii no

O6beKT uccnepoBaHUS CTPOEHUS
3Heproc6epexxeHuio

OKHa (4MCJI0 OKOH M CKBO3HSIKOB)

Mon (MaTepuan nona, Hannyne KOBPOBbIX MOKPbLITUN)
MoTonok (BbicOTa, HANMYME TPELLMH)

CreHbl (MaTepuan CTeH, HaM4ne TpeLLmH)
HapyxHbie aBepu (MX NIOTHOCTb)

Me6enb (pacnonoxeHune mebenn)
OcBelleHne (Kak MCNob3yeTcs CBET)
Mcnonb3oBaHue 6bITOBbIX MPUMGOPOB (L,e1eco0bpa3HOCTb)
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4.6. 3 DeKTMBHOCTb UCMOJIb30BAHUA TENNA

JKCNepuMMEHT NPOBOAMTCA PALOM C paamaTopoM. TeMnepaTtypa Bo3ayxa usmepsetcs B 30-40 cMm
OT paamaTopa. 3aTeM Mexay CTeHOM U paanaTtopoM NoMecTuTe dosbry u Yepes 3-5 MUHYT U3Mepb-
Te TeMnepaTypy CHOBa C TOrO e PacCTOAHMSA. 3aTEM MOJIOXKMUTE HA PAAMATOP OAEAN0 MU TONCTYHO
TKaHb M M3MepbTE TEMNEPATYPY CHOBA. 3anULLIMTE NOYYEHHbIE AaHHbIe. [TogyMaiTe, Kak 3TOT OMbIT
MOXXHO NMPUMEHWUTb AN SKOHOMUM Tenna.

4.7. MaTteMmaTuKa Tenna

OCHOBHbIMM UCTOYHMKAMM NOTEPb TEMNA ABASKOTCS BXOAHble ABepu, okHa: 40-50%; notonku,
nosbl U noagan: 20%; BHewHMe cteHbl: 30-40%

ToNbKO repMeTMYHOCTb OKOH MPUBOAMT K MOAAepXKaHUIo TemnepaTypbl Ha 2-3 °C Bbiwe,a 1 °C
3KOHOMUT 5% 3Heprumu.

[ns otonneHus Heobxoamumo 200 KBTey/M? exxerogHo.

W3 yrna reHepupyetca: 4,1 kBteu/kr aHepruu; 0,43 kr CO, Ha kBTeu, npu cropaHuu 1 kryrsa - oo
2,3 kr Bbi6pocos CO,.

PewmuTe 3apgaun.
« B noMe ecTb ABe neuu, 0TanMBaKTCs YeTbipe KOMHaTbl nnowaabto 68 M2 Kaxablit rog, cxu-
raetcst 6 M*> gpesecuHbl 1 500 Kkr yrns. CKonbko CO, BblAEIUTCA EXXErofHo?

 Ckonbko CO, BblAENSETCSA EXEroAHO Ha OTonaeHWe KBapTupbl B 40 M? B perMoHe, KOTOPbIN
oTannuBaeTcs yrnem?

1. TMoyeMy HaM HEO6XOAMMO TPATUTb OFPOMHbIE CPELCTBA HA OTOMNNEHME OMA?

2. Kakue Mepbl Mbl MOXEM MpeanpuHNATb AJsl Toro, 4Tobbl coepeyb Tenao B HaleM
oome?

§13. DODEKTUBHOE UCNONIb30OBAHMUE
SNEKTPUYECKOWM DHEPIUU

OcBelueHue

JliooaMm ans XusHepesTenbHOCTU M BbIMOIHEHUS paboTbl HYXKEH CBET. 33 CBOK UCTOPMIO Ye0BEeYECTBO
MCNONb30BaN0 ANS OCBELLEHUS BCE, YTO MOXET ropeTb. Hanpumep, B CTapuHy MCNONb30BAAN IYYUHY — TO-
HEHbKYIO FOpSLLYIO LLEeMNoYKy, KOTopas AaBana Mano CBeTa, ObICTpO cropana, no3ToMy NPUXOAMNOCH 3aMe-
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HATb €e Ha HoBy. JltoaM Npopo/mkanu pabotate Hag CO3LaHWMEM APYrMX UCTOYHWMKOB cBeTa. bonee cra
NeT Ha3ag, 4J19 OCBELLEHUS NMOMELLEHMI CTanu UCMOb30BaTb CBEYM: CalibHble, BOCKOBbIE, NapadMHOBbIE U
cteapuHoBble. CBeT OT cBeumn Bbin gpye. OHa He Tak KONTUAA, KaK JlyunHa. [o3gHee Ha CMeHy UM npuwna
KepocnHoBas namna. OHa 6bina NpakTUYHEE CBEYM U JIYUMHBI.

JneKkTpuYecKoe OCBeLLEeHME BNePBbIEe MOSIBUNOCH B ropoaax B KoHue XIX Beka M MCNOMb30BaNoCh NePBO-
HayanbHO A/19 OCBELLEHMS YULL U MIOLAAEN. DNeKTpuYeckas namna crtana oOaHWM M3 BENUYANLIMX OTKPbI-
TUI TOrO BPEMEHMW.

CeroaHs Hawwy XM3Hb HEBO3MOXHO MPEACTaBUTb 6€3 UCKYCCTBEHHOTO OCBeLLLeHNs. KOHCTpYyKLMKU KBApTUP,
[LOMOB, NOMELLEHMI U ODUCHbBIX 303aHMIA NPEeANoNaratoT HaAMYMe UCKYCCTBEHHOMO OCBeLeHus. [1ns XKU3HM
1 paboTbl NOASM NPOCTO HEOHXOAMMO OCBELLEHWNE C MPUMEHEHUEM NaMI.

O6bIYHO ons OCBeLLeHMs CBOMX KBAapTUP Mbl MPUMeEHSIeM 0OblYHble NaMNOYkKM HakanueaHus. B 3aBucu-
MOCTM OT NOTpebHOCTeN HEOBXOAMMOro OCBELLEHMS UCMOMb3YEM Pa3/IMYHbIE MOLHOCTM 3TUX namn — 40 Br,
60 BT,100 BT.

Ho 13 WwKonbHOro Kypca Gu3MKM M3BECTHO, YTO KO3DPUUMEHT NONE3HOTO LEMCTBUS B TPAAMLMOHHBIX
NAMMNOYKaX HaKaJMBAHWMA OYeHb Man, B yylleM ciydae oH pocturaet 15%. M3 yero cnepyert, 4to m3 Tou
3/1EeKTPO3HEpPruKn, NoTpebnseMoirn namnamu HakanMBaHuA, 33 KOTOPYH Mbl 3a-

NNaTWAK, TONbKO Manas 4yacTb MOLWJIA Ha peasbHOe OCBELLEHWE KBapTUPbI
nnu noMeleHns. [lpyras yactb (85%) noTpayeHHOM 3neKTpo3Hepruun no-
TpayeHa Ha HarpeB LAHHOM NaMMNOYKM HaKANMBAHMS.

TexHWYeCcKMit Nporpecc He CTOMT HA MeCTe, U TepreTb TaKoe PacToyu-
TeNbCTBO TPALMLMOHHBIX NaMMN HakalMBaHWUS COBPEMEHHbIE M306peTa-
Tenu He Morn. Ha cMeHy cTapoi namne HakajMBaHMS NpULLIA HOBas
naMna - KoMMeKkcHas nioMuHecueHTHas namna (KXJ1), unm sHeprocbe-
perarLLas namna.

JHeprocbepexeHne 3aBUCUT HE TONbKO OT HOBMHOK MPOU3BOAUTENS, HO U
OT KaXX[,0ro YesloBeKka B YaCTHOCTY.

B HacToswee BpeMs Ha CMEHY IIOMUHECLEHTHBIM SlaMMnaM BO BCEM Mupe
NPUXOAAT CBeToaMoAHble namnbl. CBETOAMOLHAA JlaMMa — Ay4ylwas 3aMeHa
namnam Hakanmeanus u KXJ1. [puMeHeHWe CBETOLMOAHBIX IAMM MO3BOASIET
COKpaTUTb NoTpebneHne 3NeKTPUYECTBA; OHM He COLEepXaT PTYTW, BpeaHble
BbIGPOCHI pTYTH OTCYTCTBYHOT. CBETOAMOAHbIE NaMnbl cyxaT B 40 pa3 gonblue
namn HakanueaHus. CBeToBas oTgadva B HMX OT 6 A0 9 pas Bbiwe
QHANOMMYHbIX MO MOLLHOCTM NaMN HaKaUBAHMS.

PucyHok 4.2. CeemoduodHas namna’

YT1o Bbl MOXeTe caenaTb caMu?

e 3aMeHUTe CTapble TAMMNOYKM Ha TIOMUHECLLEHTHbIE UM CBETOAMOHbIE, MOTOMY YTO OHM
notpebnatoT B 5-9 pa3 MeHblle 3HEepruum, COXpaHas YpOBEHb OCBELLEHMS, U CNYXKAT B
20-40 pa3 gonbuie.

 BblkntoyanTe CBET, KOr4a OH HE HYXEH.
e [IpoTpaliTe NaMnoYku OT MbIIN.

e Yaue npMMeHsinTe B KBAapTUPE HUXKHEE OCBeLLeHWe (HacTobHas lamna unam 6pa) BMe-
CTO BEPXHEro, a TakXe N0 MakCMMYMY UCNONb3yHTe ecTeCTBEHHOE OCBeLLEeHNe BO Bpe-
M$ CBETOBOrO AHA!

e [loMOWTe OKOHHbIE CTEKNA AN YMEHbLUEHMS NOMIOLWEHNS CBeTA.

e CMeHuTe a6a>+<yp (ecnm 3TO HeO6XOJJ,MMO),a HE yCTaHaB}'IVIBalZTe OONONHUTENBbHOE OCBE-
weHune. lante 00CTyn AHEBHOMY CBETY, pa34BMHYB 3aHABECKWU.

! CeeToamopnHble namnbl — war B 6yayuwiee. URL: http: www.navigator-light.ru/.
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4.2

1. PacckaxunTe 0 cnocobax ocselleHMs OT APEBHUX BPEMEH 0 COBPEMEHHOCTW.
2. Kakne mepbl Mbl MOXXEM NpeanpuHATb 415 TOro, 4Tobbl cbepeyb 3n1eKTpUYecKyo
3Hepruto?

4.8. Kakyo naMnouKy Bblbpatb?

Tabnuua 4.3. PacueT 3KOHOMMUM OT UCMOJIb30BAHMSA KOMMNAKTHOM JIIOMUHECLLEHTHOM J1aMnbl, B OT/IU-
yue oT 1aMMbl HAKaIMBAHUS

KomnaktHas Jlamna
JIIOMUHECLLeHTHAs laMna HaKanuBaHus
Mokasarenb 1 2
A Cpok cy6bl, yac. 10000 1000
b Po3HM4yHag LeHa naMnoyku, CoOM. 150 15
C MoTpebneHune sHeprum, Brey 20 100
ik CronmocTb KBTe4 3Hepruum, com.
E [og0Bas CTOMMOCTb MOTPEOAEHHOM SHEPTMM, COM.

PaccumTanTe, 3a KakoM CpoK (yKa3aTb KONMYECTBO AHEN) OKYNATCS KOMNAKTHbIE TIFOMUHECLLEHTHbIE
Namnbl € y4eToM 6onee BbICOKOM LieHbl MO CPAaBHEHMIO C 1IAMMOM HaKanMBaHMS, HO 6onee HU3KOro
YPOBHS 3HepronoTpebneHus.

3a OCHOBY pacyeTa BO3bMMUTE LLIECTMYACOBYIO CYTOYHYHO paboTy 1aMnoyku 1 365 aHen B roay.

Tabnuua 4.4
Bupa namnbl Cpok cnyx6bl 3aTpatbl 3NeKTPO3HEPrum
(8 uacoB B AeHb) (pa6ota B TeueHue 8000 u)
Jlamna Hakanusakus, 100 Br 1000 4 (1000/8 = 125 aHei) 100 Br=0.1 «Br,

0,1 kBT * 8000 4y = 800 KBTey

27 B1=0,027 kBT
0,027 kBT » 8000 4 = 216 KBTeu

JltomMnHecueHTHas namna, 23 Bt 8000 y (8000/8 = 1000 pHewn)

Kakoii Bbl60p Bbl 6bl caenanm, PYKOBOACTBYACbL pe3y/ibTaTaMU 3TUX paCHETOB?

4.9. ApudpmeTrka ocseLeHuUs

Mcnonb3ysa nonyyeHHble pe3ynbTaTbl rOA0BOM 3KOHOMMM 3MEKTPO3HEpruM npu paboTe ogHOM
3Heprocbeperatowert Namnbl, NOACHUTANTE, CKOIbKO KMIOBATT-H4AaCOB MOrYT CIKOHOMMUTb B FOf, XKM-
TeNN Ballero AOMa, eC/IN KaXKAbIA 3aMEHUT OAHY NaMny HakanuBaHus Ha 100 BaTT Ha 20-BaTTHYHO
3HeprocbeperaroLuyto.

Ina nponszsoactea 1000 kunoeatT-4acoB Tpebyetcs oxkevb 300 Kr KaMeHHOro yrns, a BbIopoCh!
CO, B cpenHem 0,6 kunorpaMm Ha kunoeatT-4ac. [loacunTaiiTe, CKONIbKO B pe3ysibTaTe 3a rof MOXHO
C3KOHOMMTb YIS U HA CKOJIbKO COKPATUTb KosinyecTso Bbibpocos CO,.
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BbiToBbIE NPHGOPDI

OCHOBHbIMU M MOCTOSAHHBIMK MOTPEOUTENIMM SNEKTPO3IHEPTUM B ObITY TaKKe SBNSAKOTCS 3N1eKTpobbITO-
Bble Npubopbl. CTaTUCTMKA NOKA3bIBAET, YTO COBPEMEHHbBIMM 3HEPTro3IPdEKTUBHbBIMM ObITOBbIMU NMPUHOpaMu
NONb3YHTCS NPAaKTUYECKM BCE U, KaK MPaBuIo, 3TM npmubopbl paboTatoT no sHeprocbeperaklimMm TeXHOO-
rnsM. OQHaKO MOXHO YBEeNUUUTbL COepexxeHne INEeKTPOIHEPTUM He TONbKO 3a cyeT 6onee sHeprocbeperato-
WMX NpMBOPOB — CTUPANbHbIX MALUWUH, TEIEBU30POB, KOMMbIOTEPOB, MYy3bIKa/IbHbIX M BUAEOLLEHTPOB, HGEHOB
1 KOEMOJIOK, HO U, 4TO CaMOe IMaBHOE, — 33 CYET CTUNIA UX UCTMONb30BaHUS B ObITY.

XonogunbHUK — OQMH U3 CaMbIX HEOOXOAMMbBIX U SHEPrOEMKMX B MOBCELHEBHOW XW3HW 3NEKTPONpU-
60poB. BONbLIMHCTBO COBPEMEHHBIX ObITOBbIX XONOAMIBHUKOB 3KOHOMUYHbI B 3Hepronotpebnenunn. Ecim
CPaBHUTb MX C XoNoanNbHUKaMK 20-neTHel 4aBHOCTHM (TOro e 06bema), To pa3HuLLA B 3HepronoTpebneHmm
MOXET COCTaBNATb 3 1 faxe 5 pa3. CoBpeMeHHble XONOAUNbHUKM OTBEYAHT Knaccam A (HOMUHaNbHOe 3Hep-
ronotpe6nenne — 300 kBTeu B rog) unu B (HomnHanbHoe sHepronoTpebneHne - 365 kBtey B roa). CerogHs
B MPOAAXe LUMPOKO NPeLCTaBNeHbl 3HEPro3@PeKTUBHbIE XONOAUIbHUKM KNAcCoB A+ 1 A++. BO3MOXHO, OHM
bonee poporve, Ho NOTPEHNFIOT 3HAUUTENIBHO MEHbLUIEE KONMYECTBO 3/1IEKTPO3HEprun. B pesynbraTte nokyn-
Ka HOBOIO XONOAMNbHMKA MOXET B MONTOPA Pa3a CHU3WUTb CHETA 33 INEKTPUYECTBO.

JneKkTponauTa — 3TO OYE€Hb MOLLHbIN 3/1EeKTPONpMOOp B BaLLeN KyxHe, KOTOPbIA NPU BCEX BKIHUEHHbIX
KOH(dOpKax u fyxoBke MoxeT notpebnate no 20 kBT, uto B 10 pa3 6onbwe notpebaeHns MOLWLHOMO 3nek-
TpOYalHUKa WM yTiora. Ho YaiHMK OTK/I0YAETCS aBTOMATUYECKM, @ HE OCTaBAATb YTHOT BKIKOYEHHbIM Hac
Hayyunu ewe B feTcTBe. A BOT OCTaBUTb NJIUTY BKIKOYEHHOM Ha HEKOTOPOE BPEMS MHOTME X0341MKM NO3BO-
NA0T cebe LOBOMBHO YaCTO.

Y10 Bbl MOXeETe caenaTtb camu?

e ECiv BaM HYXXHO MCMNO/Ib30BaTb 3/1EKTPOYANHMK, TO MOAYMANTE O TOM, HYXXHO M BaM
KMNSTUTb MHOTO Boabl. B 6onbluinHcTBe cyyvaes goctatouHo 0,5-0,7 nutpa.

e Ecnu Bbl BypeTe cneamTb 3a YaMHMKOM UM BOBPEMS YAANSATb HAKMUMb, KOTOPAst NOSIBASI-
eTCca Npu ynotpebneHmnn XecTkon BoAbl, TO MOXHO OyaeT MCnosib30BaTb BCHO BOAY, HE
604Cb «MYyTU» Ha AHe.

e ECn Bbl aKTWBHbIA KOMMNbIOTEPHbIM NONb30BaTeNb, TO OTK/IOYANTE CKPUHCEMBEP Ha
KOMMbtoTepe, NyCTb BMECTO Hero Yyepes 5 MUHYT YCTAHOBUTCS YepHbIN 3KpaH. Mcnonb-
3yiTE OTK/IOYEHWE AMCTNES U XAYLWMIA pexXnM nocne gamtensHoro (6onee 20 MUHYT)
npocTos.

« [1poBepbTe, KaK Y BaC NOACOEAMHEH MOAEM Ans BbixoAa B MHTepHeT. OH MoOXeT BbiTb
3anuTaH OTLENbHO M HE BbIK/IKYATLCS MPU BbIK/IHOYEHUM KOMMboTepa. B 3ToM cnyvae
OH byneT noTpebnaTb 3neKTpo3Hepruto, pacxonys fo 30-60 BT (B 6onbimHCcTBE Cyya-
€B, KOHe4Ho, He 60, a Tonbko 10-30, Ho Beab BCe paBHO 3TO CYLLECTBEHHO).

e Ecnu Bbl peako nonb3yeTtech My3blKanbHbIM LLEHTPOM MM KOMMBIOTEPOM, BbIK/HOUYAWUTE
UX U3 CETH, Oaxe ecn 3KoHoMus ByaeT Hebonbwas. EcTb 1 opyrue «tuxme noxupare-
NM» 31eKTpuyecTBa. Ha nepeoe MeCcTo Mo pacxondy SHeprumn BbIXoAMT paboTa MHOrouu-
CNEHHOM 3NEKTPOHHOM ObITOBOM TEXHUKM, HAXOOALLENCS B XAyLleM pexume (standby).
Kazanocb 6bl, NyCcTsiK, HO €M Takux NpMOOPOB B KBAPTUPE MHOTO, TO 3TO YKe 3HAuu-
TeNbHbIA Pacxon SHepruu.

e HaunHas CTMpKy C MOMOLLbI0 aBTOMATUYECKOW CTUPaNbHOM MalliMHbI, BbibupanTe pe-
YKMM, KOTOpbIR Mcnosb3yet Temnepatypy ot 30 o 60°. B 601bWKMHCTBE Cly4aeB TaKOW
TemnepaTypbl 4OCTAaTOYHO AJ1 «NOBCeAHEBHOM» CTUpKM (Npu 30° B TeueHme nonyyaca).
Takas ctupka TpebyeT noutn B 10 pa3 MeHbLUe 3Heprun, 4eM NoaTopa Yaca CTMPKU Mpu
Temnepatype 90 °C.

 Ecnv Bawm cyeta Ha onnaTy aNeKTPO3HEPrnmM KAXKyTCs BaM BbICOKMMU, TPOBEPbLTE, KAKOM
Knacc aHepronoTpebneHns y Ballero XonoAnAbHUKA, U MPU BO3MOXHOCTM NpuobpeTute
HOBbIM, 3Heprocbeperatowwmii. Crapartecb NpnobpeTaTh ObITOBYH TEXHUKY Kacca A, A+,
A++,4TO NO3BONIMT BaM CTaTb IHeprocbeperatowum notpeburenem.
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¢ YCTaHOBWTE XONOAMNbHMK B CAMOM XO/I0QHOM MeCTe Ha KyXHe. Pa3M0pa)KMBaVITe €ero He
pexe 0oAHOro pasa B rog.

e [1axke B camoM COBpeMEHHOM XonoaunibHUKeE yCTaHaBﬂVIBaMTe perynaTtop B NOJIOXKEHMUE,
6nmskoe K MUHUMYMY, YTO 0ACT AOMNOTHUTENNbHYO 3KOHOMMUIO 6rooKeTa.

e [1ng 3KOHOMMMU JHEPIrMnU Npn MUCNONb30BAHUN INEKTPOMINTI OTKNHOYanTE KOHq)OpKy
3d HECKOJIbKO MUHYT A0 NOAHOM rOTOBHOCTM Ballero 6awoaa. bntogo noraer oo NoaHoM
FOTOBHOCTHU, UCNOJIb3Yy4 OCTATOYHOE TEMNJIO BbIK/IHOYEHHOM KOHCI)OpKVI

° Pa3Mep KaCTprosin 0onKeH COOTBETCTBOBATb pa3dMepaM UCTOYHMKA TeNJ1Ia U KONTMYECTBY

MPUroTOBASAEMON MULLM.

MoceTuTe MarasuH, TOPryroLLMi XONoAUIbHUKAMK, U y3HalTe y npoaasLa 06 sHep-
ronotpe6aeHnn pasnnuHbix Mogenei. Bblunmcante exerofHyo 3KOHOMUIO UCXOAS U3
CpoKa 3KCMNyaTaLmm XoNoAUIbHUKA.

.10

CocTaBbTe «3HEpreTMyYecKuii NacnopT» CBOeM KBapTUPbl MK AOMA.

[ng aToro 3anonHuTe cnepyrowme Tabaunubl (4.6 n 4.7).

[lns 3anonHeHuns Tabnuu, Bam Heobxoammo Byaet 06paTUTLCS 32 MOMOLLBIO K poanTeNnsM. MOLWHOCTb
npubopa ykasaHa B ero nacnopTe MAM Ha CaMOM Npubope (MpuMep: ANeKTPUYECKME TAMMOYKMN).

M3pacxonaoBaHHas aHEprus paccumTbiBaeTCs TakK:

OHeprus = MOLLHOCTb * Bpemsa paboTbl

Mcnonb3ys faHHble Tabnunubl 4. 2, paccumTaniTe, CKONbKO Yrs, HedTur, rasa HY>KHO CKedb A8 nosyye-
HMS M3PACXOA0BaHHOW Ballel CEMbEN 3a CYTKM NEKTPUYECKOM SHEPTUM U CKONBbKO YINEKMCIOrO ras3a
BbIAENNTCA MPU STOM.

Tabnuua 4.5
YpnenbHas Tennora YnenoHoe KONM4ecTBo
o HaumeHoBaHue BUAA
Ne Tonnuea cropaHus, KBreu/kr, YIIEKUCNOrNO rasa,

KBTeu/M3(ang rasa) M3/kr, M3/M? (BN rasa)

Yronb 8,1 1,7

Hedtb 12,8 1,5

[MpupoaHbI ras 11,4 1,2

Tabnuua 4.6. Buabl U UICTOUHUKKU SHEPrUU

Bupa sHeprum UcTouHMk
TennoBas aHeprus (41g OTONIEHUS) LleHTpanbHOE oTOneHNe, COOCTBEHHbIM MCTOYHUK
TENI0BOM 3HEPTUM (ra30Bbli KOTEN, NeYb, COOCTBEHHAS
KOTesbHas)

TennoBas aHeprus (415 NPUroTOBAEHUS MULLM) | DNEKTPUYECKUE MIUTbI, Fa30BbI€ MANUTHI
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dneKTpuyeckas saHeprus JneKTpuyecKas ceTb, APYroi UCTOUHMK

Tabnuua 4.7. XapakTepuCTUKKU 3/1IeKTponoTpeburenei

OneKkTpo3Heprus,
U3pacxoao0BaHHad 3a
CYTKM, KBTeu

KonuuectBo, | CymmapHas Bpems pa6otbi
LT MOLLHOCTb, KBT | 3a cyTKM,uac

=
10

HaummeHoBaHue

JnekTpuYeckme naMmnol

XonoaunbHUKK

JNeKTpUYecKkme neum

CTVIpaﬂbeIe MaLllUHbI

TeneBusopbl

MarHUTOQOHbI

KomnbtoTepsl

JNeKTpUYeCcKme YamHUKM

W[ o|IN|Ov([UL [ PM W |N|-

YT1ioru

10 | Opyroe o6opynoBaHue

CymmapHoe nompeb6eHue 3neKmpuyeckoii 3Hepauu 3a CymKu

Ona Hedt! n yrna

SHeprus
(Macca TonAausa) =

(YaeAbHas TenAOTa CropaHua)

(O6bvem yraekucaoro rasa) = (Macca TonAmea) « (YAeAbHOE KOAMHECTBO YFA€KMCAOTO rasa)

[nsa npupopHoro rasa

OHeprus

(O6bem TONAKBA) =
(YAaeAbHAs TENAOTA CropaHms)

(O6vem yraekncaoro rasa) = (O6bem TONAMBA) « (YAEABHOE KOAMHECTBO YTAEKUCAOTO rasa)

4.11

1. CoctaBbTe AMarpaMMy rogoBoro notpebneHmns sHeprum B BalleM AOME MO CYETAM 33 INEKTPU-
yectBo. Ckonbko KBTeyac B MecdL noTpebnseT Bawa cemMbs? CKONbKO YE0BEK MPOXMBAET B
BaleM gome?

2.CpaBHWTe OMarpammy MoTpebfieHns 3HepruyM B BaAlLEM AOME C AMarpaMMaMu noTpebsieHus
3Hepruu B 4OMax (KBapTnpax) BallMX OSAHOKIACCHUKOB.
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4.12

CocraBbTe cxemy ﬂOTpE6ﬂ€HMFI 3NEKTPO3HEPIrMK B BallEM AOME MO NMpennoXXeHHOMY o6pa3uy n
HapmcyﬁTe cXemy :-)Hepron0Tpe6neHm1 no an6opaM M MX MOLLHOCTU Ha aNbbOMHOM NncTe 6yMaI'M.

JHepronotpebneHue

/4N

<

Jlamna HakanvBaHua 5 WT. no TeneBu3op 2 wr.no
60 Breyac = 300 Breuac = 0,3 kBt/4ac 100 Breyac = 200 Breuac = 0,2 kBTeyac

/ \

4 4.13. 3aBMCUT M pacxop, SHepruuM OT pasmepa KOHGPOPKU M
b KacTpronun?

1. Bo3bMwuTe TpU KACTPOIN: OAHA C MEHBLIMM OUMAMETPOM [iHa, YEM AMAMETP KOHGDOPKK, Apyras
C paBHbIM AMAMETPOM, TPETbS C OO/BLUMM AMAMETPOM [IHA, YEM AMAMETP KOHDOPKHM.

HanenTte Bo BCe KacTptonmn no 1 n Boasl.

MocTaBbTe HAa KOHPOPKY NEPBYO KACTPIOMKO C AHOM MEHbLIUM, YeM AUAMETP KOHDOPKM.
Onpepenute, 3a Kakoe KONMYECTBO BPEMEHM 3aKMNeNa BOAA B KACTpione.

[locne 3TOro BbIK/IYUTE MAUTY.

N e

PaccunTaitTe n3pacxonoBaHHY 3NEKTPO3IHEPTUIO (IHEPIMS = MOLLHOCTb * BpeMs paboTbl), pe-
3yNbTaT 3anuiumTe B Tabnmuy 4.8.

7. To e camoe npoaenanTe ¢ ApyrMMu KacTprofisiMm Npu OAMHAKOBbIX YCIOBUSAX.
8. CoenanTe BbIBOA, M 3aMULLUTE €rO.

lMpumeyanue
HarpeBaHue cnemyeT HauyMHATb C XOJIOAHOM KOHMOPKM, M BOAA AOMKHA OblTb OAHOM M TOM Xe
TemnepaTypbl.
Tabnuua 4.8
CooTHOLWEHMe AMaMeTpa AHa KacTproaun Bpems 3akunaHusa Boabl | Pacxopn aHeprum B

1 AuameTpa KOHPOpKU (1 nuTp) B MMH KBTey

,ﬂ,VIaMETp KaCTpHJin MEHbLUE AMaMETPa KOHd)OpKM

[OunameTp KacTpronu paBeH gMaMeTpy KOHMOOPKH

[OunameTp kacTptonm 6onblie anameTpa KOHPOPKU

Bbieod
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4 4.14. KunsiueHue BoAbl NPU 3aKPbITOM U OTKPbITOM KPbILKE
%)

1. Hanevite B KacTptonto 1 nUTp BOAbI, 3aKPOMTE KACTPHOIO KPbILWKOM U NMOCTaBbTE HA MMUTY.

2. Bkniounte nanTy 1 3aUKCUMpynTe BpeMS 3aKUMMaHUS BOAbI.

3.HaneiTte B KacTptonito 1 MTP BOAbI, HE 3aKPbIBAWTE KACTPHOJIIO KPbILWKOM M MOCTaBLTE HA MAMTY.
4. Bkntounte nauty 1 3admKCMpyiTe BpEMS 3aKMMNaHMS BOAbI.

5.Tlocne 3T0ro BbIKAKYUTE NAUTY.

6. Paccuntaiite M3pacxoLoBaHHYK 3NEKTPO3HEPTUIO (SHEPTUS = MOLLHOCTb X BpeMsi paboTbl) B
NMepBOM U BO BTOPOM CJlyyae.3anuwunte B Tabnauuy 4.9.

7.CoenaiiTe BbIBOA, U 3aMnMLUKUTE €ro.

lMpumeyanue
HarpeBaHue cnegyeT HauMHaTb C XONOLHOM KOH(DOPKM, M BOLAA LO/MKHA ObiTb OAHOW M TOM Xe
TeMnepatypsl.

Tabnuua 4.9

BpeMﬂ 3aKunaHus BoAbl Pacxon JHeprum B

Hanuune (oTcyTcTBME) KPbIWKK Ha KacTplone (1.7MTp) B MUK KBTeu

KacTtptons 3akpbiTa KpbILLKOM

Kacrtptons 6e3 KpbILwku

Bbieoo

4.15. 3aBUCUT 1K pacxopn, SHEPruu OT CTENEHU BNAXKHOCTU TKaHU
Npu rNaxxeHun?

1. Bo3bMuTe TpM NonoTeHLA: OAHO NepecyLleHHoe, BTOPOe BNAAXHOE, TPeTbe MOKpPOE.
2.0T1rnapbre nepBoe NosoTEHLLE.

3. Onpenennte, KAKOe KOIMYECTBO BPEMEHM MOTPAYEHO HA 3Ty paboTy.

4. PaccumTanTte M3pacxo40BaHHYH SHEPTUI0 (SHEPrMs = MOLLHOCTb « BpeMs paboThl).
5.To xe camoe npoaenariTe C ABYMS APYrMMU MNONOTEHLAMM NPU OLMHAKOBbLIX YC/I0BUSIX.
6. Caenawre BbIBOA M 3anuwmTe ero B Tabaunuy 4.10.

lMpumeyaHue
YTior omkeH paboTaTb B O4MHAKOBOM peXMMeE NpU MaXKeHUU BCeX TPEX BeLlen.

Tabnuua 4.10

Bpems, 3aTpaueHHoe Ha | Pacxopn 3Hepruu B

CreneHb BNAXXHOCTU TKAHU
rna)keHue B MUH KBTey

TkaHb cyxas

TkaHb BNaXkHas

TkaHb MOKpas

Bbigod
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JHeprua n oKpyxarwowias cpeaa

1. Kakue 6biToBblE NPUBOPDI SABASIOTCS OCHOBHBIMU M MOCTOSIHHBIMK NOTpebuTens-
MW 3HEpPrnM U noyemy?

2. Kakve mepbl Mbl MOXeM MpeanpuHATb ANS TOro, YTOObl 3KOHOMWTb 3M1EKTPU-
YeCKy 3Hepruto B 6bITy?

§ 14.DKOHOMUA TOPAYEN BOAbI

[opsiuas BOAA B OCHOBHOM MCMOJIb3YETCSA AN YMbIBAHUS, MPUHATMS AYLIA U BaHHbI, MbITbst MOCYAbI, MON3,
a Takxke CTUpKW. [lns ee HarpeBa HEOOX0AMMO MHOro 3Heprun. B HacTosLiee BpeMs Tapudbl Ha ropaYyto
BOAY PaCTYT, MO3TOMY CHUXEHME NOTpebneHns SBASETCS BONPOCOM He CTONbKO TEXHOOMMM, CKOMbKO MOTH-
BaLlMen K SKOHOMUM CEMENHOTO DroaXeTa.

KoHeuHo, TaKeNo MeHsTb CTapble NPUBbIYKKU, HO B COBPEMEHHbIX YCIOBUSX HEOOX0AMMO KOHTPOIMPOBATb
noTpebneHme ropsyer BOAbl U UCKATb BO3MOXHOCTM ee 3KOHOMUU. [Ins 3TOro HeobXxoAMMO NOMHWTb, UTO
yepes npoTeKalwWwmi KpaH B yMblBaNibHUKe BbiTeKaeT 6onee 130 n1 BoAbl B HEAENHO.

Yto Bbl MOXKeTe caenaTtb camu?

* [1py NPUrOTOBNEHUMN NULLM BAXKHO HE MCNONb30BATh HOMbLIE BOAbI, YEM HEOBX0AMMO, U
YMEHbLUATb MOTEPU IHEPTUU, 3aKPbIBAS KACTPIOMKO KPbILKOM.

e OTPeMOHTUPYIiTE CMECUTENbHYIO apMaTypy, YCTAaHOBUTE AO/ITOBEYHbIE KepaMuyeckue
npoknaaku. M ecnv Hanop BoAbl B KPAaHE OYEHb BEIMK — HEMHOXKO MPUKPOITE 3a4BUXK-

Ky Ha BXO4HOM Tpybe B KBapTMpe.
e [1pn uncTke 3y60B He OCTaBNANTE BOAY BK/KOYEHHOM.
e OMH 13 cNocoboB 3KOHOMUM ropsver BOAbl — yMeHbLUeHMe T1Mbo CTpyu BOAbl, MO0 ee
. Temnepatypsbl. Henb3sa gonyckaTb, 4To6bl BOAA IMNACh NOHANPACHY, HAAO CBOEBPEMEH-

HO YMHUTb NpoTEKatoLLMe KpaHbl. [Tpy MbITbe 60NbLIOTO KONMYECTBA NOCYAbl NOL CTPyei
ropsiyeit BoAbl pacxo4yeTcs MHOTO 3Hepruum, No3ToMy NoCyay yylle MbiTb B YaLLKe.

e [1py NpUHATMM oyLIA PAaCXOAYETCS ropasfo MeHbLUe BOAbI, YEM 415 HAMOMHEHWUS BaHHbI.
Ho 1 oyw MoxeT 6biTb 3KOHOMHBIM: CMeLManbHble 3HeprocbeperatoLme oyLeBble Ha-
cafkun notpebnsatot MeHee 10 n/MuH.

e [Ing ydyeTta pacxona BoAbl Heo6X0AMMO UMETb B KaXKA0M KBapTupe I'Ipl/I60pr y4yeTa.
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3HaeTe M Bbl, YTO...

22 mapTa - MexayHapoaHbii aeHb Boabl? OTMEYaeTcs OH He NMOTOMY, YTO Ha 3eM/ie MHOro BOfbl,
a MOTOMY, YTO OHa BCe yalle TpebyeT 3awwuThl.

Bcerna niv yenoBek 3a60TUIICS O YUCTOTE M CBEXECTM BOLbI An9 NuTba? OKONMO 4 ThbiC. NeT HA3aL B
MHAENCKMX MeOMUMHCKMUX TPaKTaTax COBETOBANOCh AepXaTb BOAY B MefHbIX COCYAaX, BbICTaBNATb
€e Ha CONIHEeYHbIW CBET 1 PUNLTPOBATh Yepes APeBECHbIN Yrofb.

3ab0TMNCS N YeNnoBeK B AaNeKMe BPEMEHA O TOM, YToObl BoAa Oblna MOGAMKE K €ro Xuau-
wy? Ewe B OpeBHem ErvnTe ons 3TOro npoknagbiBanu AEePEBSHHbIE M MeTanInyYeckne Tpyobl.
[OpeBHuit Pum cHabxancs BOZOM C MOMOLWbK TFPaHAMO3HOM  CUCTEMBI
aKBeAYKOB.

MpoTtekatowmii KpaH npmuBoamT K notepe 7000 n Boabl B roa npu Men- - fﬂ\
NIEHHOM KanaHuK, KOTAa Xe Kanau cieaytoT 04Ha 3a APYroi, To noteps \
BoAbl MOxeT coctasnsatb o 30 000 n B roa. & (0
YHUTa3, B KOTOPOM BOAA OEXWMT NMOCTOSHHO HEBMAMMbBIM pydeli- o V1

kom, TepsieT o 100 000 n Boabl B rof; 3aMeTHbIW Ans rnasa noToK p )
s ,

“

BOZbl (MPU HE3HAYUTENIBHOM BUAMMOM HapyLEeHWU CNOKOMHOM no-

BEPXHOCTU «6ntoaLa» BOAbl B YHUTA3e) O3HAYaeT MoTepio OKOsI0 6'
400 000 n Boapbl B rog. 4
MnLwa CTaHOBUTCA rOTOBOM HE3aBMCMMO OT TOrO, KUMWT /1N OHA Ha
60NbLIOM OFHE MM HA MafleHbKOM, NOCKO/IbKY TeMnepaTypa Kune-

Hus He npesbiwaet 100 °C.

4.16. UsmepeHne pacxopa ropsiued BoAbl U pacveT dHEeprum,
Heo6X0AUMON ANA ee HarpeBa

CrponTenbHOM HOPMOW NPU NIAHUPOBAHUM CUCTEMbI MOAAYM FOPSYEN BOAbI B KBAPTUPY SBASETCS
ypoBeHb noTpebnenus 7,5 n/m? Boapl, uMetowein Temnepatypy 55 °C. MpeanonaraeTcs, 4To NONOBU-
Ha BOAbl MAET Ha KYXHH0, a Apyrasi NOIOBMHA — B BAHHYH KOMHATY.

3aHecuTe B Tabnmuy 4.11 naHHble O pacxofe ropsyer Boabl B Balel ceMbe. Pe3ynbrathl 3KOHO-
MWK 3aHecuTe B Tabnuuy 4.12. Tabnmua 4.13 no3BoAUT BaM paccuMTaTb SKOHOMMIO SHEPTUM.

Tabnuua 4.11. UsmepeHue pacxoaa ropsuei Boabl

Oyw Kpan 1 KpaH 2

CKONbKO CEKYHA MOHAZ0buTCs ans Toro, 4tobsl HabpaTb 10

Uik . a ’ P Cek Cek Cek
JIUTPOB BOZLbI NMPU HOPMAsIbHOM UCMONb30BAHWUM?
Pacyem e numpax e MUHymy
Mpumep: nompebosanocs 40 cekyHO.
40 cex. : 60 = 0,66 MUH. nfmiH n/muH n/muH
10 n/0,66 MuH = 15,15 nuTpOB B MUHYTY (/I/MUH)
CKONbKO MUHYT B HELLENO Bbl UCMOb3yeTe KpaH? MWH/Hen, MWH/Hep, MWH/Hen,
CKONbKO NUTPOB BOAbI Bbl UCMOJIb3YETE B TEYEHWNE HEpenn? n/Hepn, n/Hepn, n/Hep,
TemnepaTypa BoAbl 10 HAarpeBaHus? oC oC oC
(M3MepbTe TEMNEpATYpy XONOAHOM BOAbI.)
TemnepaTypa UCNONAb3YEMOM BAMU FOpsiuei BOAbI? °C °C °C
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4.17

MoacumTaiTe pacxon ropsayei BoAbl M 3anuiuMTe pesynbTaTbl NOCAEe BBeAeHMS Mep (060pyaoBa-
HUEe, U3MEHEHME NPUBbIYEK) MO SKOHOMUM BOAPbI.

Tabnuua 4.12. MNpepnonaraemas 3KOHOMUS ropsuei BoAbl

Mpennonaraemoe noTtpebneHue ropsyen Boabl L0 n/Hen Bbicuutaiite npepnonaraemoe 06biy-
BBEAEHMS MEP MO 3KOHOMMMU Hoe noTpebsieHne BOAbI B BalLeil CEMbE.
MNMocne obcyxaeHus Mep no cbepexe-
n/Hen HWIO NOCTapalTeCh BbIMOMHATL HEKOTO-
pbl€ U3 HWUX U NOACYUTANTE pe3y/bTaThl
3KOHOMMMU.

I'Ipe,u,nonaraeMoe I'IOTDE6J'I€HME FOpFILIEﬁ BOAbI
nocne eBeaeHNa Mep no 3KOHOMUU

Konnuectso cbepexxeHHON BOAbI n/Hen,

4.18

[NMopcuntanTe BO3MOXHYH 3KOHOMMIO SIHEPIUN.

Tabnunua 4.13. Pacuet 3KOHOMUM ropaYeli BOAbl

3HayeHue

B undpax Mpumepebl

PasHuua temnepatyp B °C MexXay XON04HOM M

e el C 37 °C(rop.) =11 °C (xon.) = 26 (pa3HuLa)

KonuuectBo cbepexxeHHOW BOAbI JINTPBI 1100 n

DKOHOMMUSI SHEPTMM B HedeNto B KBTey

(muTp * °C yBenuueHus temnepatypsbl « 0,0011%) (el ALbede He - DRI = Sl e 1

KakoBa MoxeT ObITb 3KOHOMUS MOEN CeMbel TPaAMLMOHHOIO TONAMBA 3a HeAento npu paumo-
HanbHOM noTpebneHumn ropsayer Boabl ?
Pacxod yens:

KOA-BO COKOHOMAEHHbIX KBT*4 0,48 Kr/KBT*4= Kr HOT. TONAUBA

Pacxod Hegpmu:
KOA-BO COKOHOMAEHHbIX KBT*4 * 0,30 Kr/KBT*4= Kr HOT. TONAUBA

Pacxod easza:
KOA-BO C3KOHOMAEHHbIX KBT*Y4 * 0,35 Kr/kBT*4y= M3HOT. TONAMBA
roe 0,48; 0,30; 035 - yaenbHbIM pacxon TonAnBa Ha Npou3BoacTBo 1 KBTey u M3/kBTey ang rasa.

Ina nepecyera Ha CO, KOIMYECTBO KI HAaTypasibHOrO TOM/IMBA MOXHO YMHOXMTb MPUMEPHO Ha 2,5.
[na rasa - Ha 2, png masyTa — Ha 3.

* 0,0011 - ko3 dULMEHT, UICNONb30BAHHBIN NpK NoacyeTax, 6asupyerca Ha sHepronoTpebneHun Boabl, 4200 [x, nepe-
BefeHHble B KBTey nytem penenus Ha 3600 000.
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4.4

Paspen IV 3HeprocbepexeHue

Hanuwute counHeHne Ha TeMy «IHeprus U Mbi». OnpegenvTe ponb 3HEpruu B
HALWeM XXU3HU U XKM3HWM nnaHeTbl. [loyeMy Mbl 4OMKHbI MCNONb30BaTb IHEPruto 6o-
nee 3 dekTMBHO? Kak Mbl MOXEM 3KOHOMMUTb 3Hepruio? OnuwmnTe, YTO KOHKPETHO
Bbl Aenaete cemyac ans 3KOHOoMUKU 3Heprum? OBbACHUAM NN Bbl CBOMM APY3bsIM U
pPOAMTENSIM MPUUMHBbI, MO KOTOPbIM HEO0BX0AMMO Bepeyb SHepru?

1. [Ing kakux uenen B ObITY MCMNOJIb3YETCS ropsyas Boaa?

2. Kakne Mepbl Mbl MOXEM NpeanpuHSTb 4Jis Toro, 4Tobbl cbepeyb 3HEPrMIO U CIKO-

HOMUTb ropsivyo Boay?

§ 15. TPAHCIOPT

MalumrHa n camoneT — HaMbonee 3HeproemMkKue Cnocoobbl
nepensmxeHns. Bce Buabl 06LWECTBEHHOrO TpaHCMoOPTa:
aBTOOYC, Nnoe3n, TpaMBal M METPO — SIBNAOTCA Haubonee
3P deKTUBHbIMM MeToAaMM NEPEeOBMKEHUSI C TOYKM 3pe-
HMa 3Heprun. s obuwecTa, CTpeMALLErOCs K 3Heprocbe-
PEXEHWI0, BaYKHO pa3BMBaTb OOLLECTBEHHbIM TPAHCMOPT U
COoenaTtb ero NpuBneKkaTenbHOW anbTepHAaTUMBOW. TpaHCnopT
HY>XeH He TO/IbKO 419 noe3nok ntogen. Toeapbl ToXe nepe-
BO35ITCS Ha OOMbLIME PACCTOSIHMS — OT MeCTa A06bIUYN Cbipbs
[0 MecTa NpoM3BOACTBA M HAaKOHEL, 40 BALUEr0 MarasmHa.

Yto Bbl MOXETE caenatb camu?

3HaeTe M Bbl, UTO...

Bbl MOXeTe MnpoexaTb B LeCTb pas
Janblue Ha 3nekTponoesae, 4eM Ha
camoneTe, 3aTpaTMB TaKoe Xe KOou-
4eCTBO 3HEepruu;

B ABUraTese BHYTPEHHEro CropaHus
6onee yem 60% 3Heprum TONNMBA
YXOAWT Ha TENO M BbIXNOMbI.

e [lo BO3MOXHOCTK MCI'IOJ'Ib3yl7ITe 00LLECTBEHHBI N TPAHCMOPT, NOCKOJIbKY OH bonee
6e3onacHbIi anga 0pr>+<arou.te171 cpensbl. Korga 310 BO3MOXHO, I'IOJ'Ib3y171Ter Benocune-

-
’% OOM WM XoAuTe newwkoM. Tak Bbl CIKOHOMMUTE Ha TOMMBE, NapKOBKE N TEXHNYECKOM

O6Cﬂy>KVIBaHMM, d ele — npuHeceTe nob3y C06CTBeHHOMy OpraHunsmy.

e Ecm Bbl pewmnun npuobpectu aBToMobOWb, MOKYyNanTe MoAeNb, KOTOpas He BpeauT
OKpYXXatolen cpeae M TpaTUT MUHUMYM TFOpoYero, M 3ab0TbTeCb 0 €e TEXHUYECKOM
COCTOSIHMU. JIMLWb NpaBUbHOE AABNEHUE B LUMHAX NMO3BOIUT COKPATUTb HA 10% pacxo-
[bl roptoyero. 370 CIKOHOMMT BALLM CPEACTBA M YMEHbLUMT BbIOPOCH! YIIEKMCIOrO rasa.

* [pu BbIGOpE TOBApPOB OTAABaMTE NPEeANOYTEHME TEM, KOTOPbIE NMPOM3BEAEHbI B BalLEM
pervoHe. TakumM 06pa3oM Bbl CIKOHOMMTE CPELCTBA, 3aTPAYEHHbIE HA MEPEBO3KY 3TOMO
TOBapa, U, C1Ief,0BaTeNIbHO, BHECETE CBOM BKNAA B 3aLUMTY OKPY>XKAIOLLEN Cpeapbl.
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4.5

1. Bo3sbmuTe nt0b60M TOBAp, CAENAHHbINA U3 HECKOJIbKMX MaTepuanos. [ocTtapaiTtech
y3HaTb, [Ae OH NPOM3BEAEH M OTKYAa MNOCTYNAT pa3iMyHble MaTepuasnsl 419 ero
Npo13BOACTBA.

2. Bo3bMuTe KapTy U HapUCyITe TMHUK, MOKA3bIBAOLLME NEPEBO3KM PA3IMUYHbIX Ma-
Tepuanos.

3. Onpepenute 06LMI MYTb, KOTOPLIA NOHAZ00OMACS AN TOro, YTOObI 3TOT TOBap A0-
CTUT Ballero ropoga/cena.

4 4.19
p _

BbiiauTe Ha TpOTyap 0KOM0 BalLeW LKOJbl M NOHAb/I0AaNTE 33 pa3NMYHbIMU BUAAMM TPAHCNOPTa
B TedeHune 30 MuHyT. CrpynnupyiTe BCe BUAbI CPEACTB MEPEABMKEHMUS MU 3aMNULLUTE UX KOIMYECTBO
B Tabnuuy 4.14.

Tabnuua 4.14

Buabi CpeacTB nepeaBuXXeHua KonuuectBo, Wwr.

Moe3n,

ABTO6YC

[py30BUMK

JlerkoBoi aBTOMOOWJIb

MoToumkn

Benocunen,

MMoacumnTanTte, CKONbKO NMPUMEPHO 6eH3MHA OblNI0 M3PaACX040BAHO TPAHCNOPTOM 33 30 MUHYT U
CKO/IbKO YrNEeKMCI0ro rasa npu 3ToM BblAENUNO0Ch B aTMOCdepy.

Ha 100 km aBTOMO6MAL B ropofe B cpeaHeM ucnosbdyet 10 nutpoB 6eH3nHa. CpefHSs CKOpOCTb
[OBWKEHUSI aBTOTpaHCnopTa B ropoae — 40 km/u. Mpu cropaiun 1 M* 6eH3uHa Bbigensetcsa 1,5 M3
YrNeKncioro rasa.

4 4.20. TpaHcnopTHaaA MaTeMaTHKa
(2

3a BpeMs 3KCmlyataumMmu aBToMobuns B TedeHne 6 ieT B atMocoepy BoibpacbiBaetca a) 9 1 CO,,
6) 80 kr yrnesogoponos.

lModcyumaiime:

1) Kakoe KOnMMYecTBO Kaxaoro M3 Hux BblOpacbiBaeTcs B aTMOCdepy B TeYeHUE rofa OAHWM aBTo-
Mobunem?

2) Kakoe konM4yecTBo BpeaHbIX BbIOPOCOB He MoMnageT B aTMocdepy BO BpeMS NPOBELEHMS aKLMM
«[leHb 6e3 aBToM0o6UNA»,ecnn 50 TbiCSY aBTOMOOMAIMCTOB BaALLEro ropoaa NpeanoyTyT nepensu-
raTbCs Mo yAuLLAM ropoaa, BOCMO/b30BaBLUMC YCTIyraMu 06LLEeCTBEHHOMO TpaHCMopTa?

126



Paspen IV 3HeprocbepexeHue

Kakue Buabl TPaHCMOPTA CHUTAKOTCA CaMbIMU 3¢CbeKTl/IBHbIMl/1 n noquy?

2. Kako# Bua TpaHCNopTa Bbl NpeanoYmTaeTe ans nepeasuxeHns Ha Hebosblume pac-
cTOsHUA?

3. Kakue kputepuu npu BblbOpe TPaHCMOPTHOTO CPEACTBA MOMOIYT BHECTU BK/IAZ, B
npouecc sHeprocbepexeHms?

8§ 16.NMOTPEBJIEHUE U BTOPUYHAA
MEPEPABOTKA

OcHoBHbIM NOTpebuTenem aHeprum IBASETCS MPOMBbILLIEHHOCTb. [IpOMbILLIEHHbIE TOBAPbl YaCcTO UCMOb-
3YHOTCS APYrMMU NPeanpUaTUSMU, NOTPebnatoTCS HaceneHUeM Uan SKCNOPTUPYHOTCS 3a rpaHuuy. [otpebne-
HWe ToBapoB GOPMUPYET 3HAUUTENBHYH [0/0 HaWero obuero sHepronoTpebneHus.

B npouecce 3KOHOMMYECKOM U ObITOBOM AEATENbHOCTM YenoBeka 00pasyroTcs OTXOAbl — BELWEeCTBA MU
npeLMeTbl, MOHOCTBIO MM YaCTUYHO YTpaTMBLIME NOTpebuTenbCckne CBOMCTBA U3-3a GMU3NYECKOro Uan Mo-
paNbHOro M3HOCA.

B Kbiprbi3actaHe OTX0Abl MOAPA3LENATCS Ha 0mxo0sl nompebaeHus U npou3sodcmaa.

llod omxodamu nompebaeHuss NOAPA3yMEBAIOTCA M34eNMs, MaTepuanbl M BELLECTBA, YTPaTMBLUME CBOM
noTpebuTenbckne KayecTBa BCIeLCTBME MX (U3MYECKOro MAM MOpanbHOro n3Hoca. K otxopaM notpe-
6neHns Takke OTHOCSATCS TBepAble OblTOBble OTXOAbl, KOTOPbIE BO3HMKAIOT B MPOLLECCE XM3HEeOeaTeNbHOCTH
nofen. laHHas kateropms 0TX040B B OOMBLUMHCTBE C/1y4aeB YMNpaBfseTcsl MeCTHbIMM OpraHamMu BAacTu -
opraHu3aTopamu ux cbopa, TPAaHCMOPTUPOBKM M pa3MELLEHMS Ha CneLuanbHO OTBELEHHbIX MeCTax.

lpou3godcmeeHHbiE 0mMx00bl — OCTAaTKM MATepUanoB, Cbipbs, nonydabpukatos, obpasoBaBluMecs B
npouecce NpoM3BOACTBA MPOAYKLUUMU WM BbIMOAHEHUS paboT M yTpaTMBLUME MOAHOCTBIO MM YACTUYHO
CBOM NoTpebutenbckne CBOMCTBA, @ TaKXKe CONYTCTBYIOLLME BELLEeCTBa, 06pasytolmecs B npouecce npoms-
BOACTBA M HE HAaXOAsLMEe NPUMEHEHNS B 3TOM MPOU3BOACTBE.

Kak npaBuno, otxogbl noTpebneHus u NpouM3BOACTBA MOryT COAEPXaTb Bel,ecTBa, KOTopble obna-
[Jal0T OMaCHbIMM CBOMCTBAMM (TAaKMMM KakK TOKCUY-
HOCTb, B3pbIBYATOCTb, BOCNIAMEHSAEMOCTb, BbICOKAS
peakuMoHHas cnocobHocTb). Ecnv B oTxomax mno-
TpebneHns B CUNY CBOEro UCTOYHMKA 0Bpa3oBaHUs
OMacHble OTXOAbl COAEPXATCS pefKko, TO B OTXO4Ax
MpOM3BOACTBA MOTYT NPUCYTCTBOBATb B TAKOM KOJ/N-
YyecTBe M B TAaKOM BUAE, YTO NPEACTaBNSIOT HEMoCpes-
CTBEHHYIO MM MOTEHLMANbHYI0 ONAaCHOCTb ANS 340-
POBbA NOAEN MU OKPYXKatoLWEeN cpeaplt.

[opbl OTXOA0B — 3TO HEMCNOb30BaHHbIE PECYpPChl U
BbIOpOLEHHas Ha BeTep aHeprus!

Ha HacToslwmMii MOMEHT M3BECTHO YeTblpe OCHOB-
HbIX cnocoba yTUAM3auMM OTXOLO0B: 3aXOPOHEHMeE,

CKUraHue, KOMNoCTMpoBaHue v nepepaboTka. PucyHok 4.3. MonuzoH meepdsix 6bimogsix omxodoe (ThO)

! HauMoHanbHbIM AOKNAA O COCTOSHWMM OKpYXKatolei cpeabl Kbiprbizckoit Pecny6nukm 3a 2006-2011 rr. - b.,2012.
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3axopoHeHHne BbITOBbIX OTXOA0B HAa CBaJIKaxX U NOJIMrOHAX

MonuroH onisg yTMnmsaumm U 3aXo0poHEHUS ObITOBbIX OTXOLOB — Y4aCTOK, 006eCcrneynBatoLwmii MpueM, cKna-
LMPOBAHME U XpaHeHMEe BbITOBbIX OTXOA0B, TO €CTb KOMMIEKC NPUPOLOOXPAHHBIX COOPYXKEHMI, NpeaHas-
HaYeHHbIA N U30nsUMM M 006e3BpexXmnBaHMUS OTXOO0B. [10IMroOHbI 06bIYHO paccuMTaHbl Ha 15-20 ner
MCNonb3oBaHMS. [locne MCTeYeHMS Cpoka 3KCnayaTauMmM HeobXoAMMO NpPOBEdEHME BOCCTAHOBUTENbHbIX
MepOonpUSTUIA U PEryNSPHBIA KOHTPOb HAZ, BAUSHUEM YXKE 3aKPbITOro MOJIMIOHA HA OKPYXXAloLWYH Cpeay.
Ho MHorvMe coBpeMeHHble NOAUIOHbI AANeKM OT Maeana v MMeT CeayoLMe HeAoCTaTKuU:

e OTXOAbl HAXOANTCS HA OTKPbLITOM BO34YXe, NOABEPratoTCs BO3AENCTBMIO aTMOChEPHbIX 0CaAKOB M pas-

HOCSATCS BETPOM;

e QTCYTCTBME TMAPOM30NALMM U CUCTEMBI LPEHAXKHbLIX TPYO Ha MOAMIOHAX NPUBOAWT K 3arpsi3HEHMIO
FPYHTOBbIX M MOBEPXHOCTHbIX BOA S40BUTBIM (DUIBTPATOM;

* He OCYLWeCTBNSETCA OTKayka 6Morasa, KOTOpblA MOXET MCMO/Ib30BATLCA AN NPOM3BOACTBA TEMNa U
3/1EKTPO3HEPIUM;

e 0ObIYHbIA MYCOp CMELUMBAETCA C TOKCMYHBbIMU OTXOLaMM (MPOCPOYEHHbIE IEKAPCTBA, PTYTbCOAEPXKA-
LMe TEPMOMETPbI U NFOMUHECLLEHTHbIE TAMMbl, A00XMMUKATbI, TAKKU, KPACKK), YTO MOBbLILLAET ONACHOCTb
MOJIMIOHOB;

*  MOHWTOPMHT MOMMIOHOB NPOUCXOANT KpalHe HEPETYASIPHO.

CkuraHue mycopa

70 OAMH U3 NPUMEHSEMbIX CMOCOOOB YTUAM3ALMM OTXOL0B, PACNpPOCTPAHEHHbIV B €BPOMENCKMX CTpa-
Hax. B HacToslwee BpeMs B 3amafHOEBPOMNENCKMX CTpaHax oT 36% (®paHums) no 80% (Lseruapus) TEO
okuraetcq. OgHako npu 3ToM cnocobe yTUAM3aLuuMmn OTXOA0B BAXKHO YYMTbIBATb TEXHOMOMMIO OKUraHus, a
MMEHHO: B KaKOM TuMe TOMKKW U NpU KaKoM TeMnepaTtype 6yaeT ocywwecTBASTbCS npoLecc. Takxke Heobxo-
AMMa npeaBapuTeNibHas COPTUPOBKA MyCOpa, T. K. HE BCE ero BUAbl NOABEPratoTca CoxxkeHumto. Cnepyet yka-
3aTb, YTO NPU HU3KOTEMMNEPATYPHOM KECTECTBEHHOM» TFOPEHWMM 00Opa3yeTCs MHOXECTBO NIETYYMX BELLECTB
(BcnoMHuTe abiM KocTpa). OTcloaa BbITEKAKOT OTPULATENbHbIE MOMEHTbI, 0 KOTOPbIX HE CTOUT 3abbIBaTb:

* MpU HWU3KOTEMMEPATYPHOM FOPEHUM OTXOAO0B B BO3AYX MonanaeT 60/blioe KOMUMYECTBO TOKCUUHBIX
BELLECTB: OKCUAbI CEPbI, XJIOPUCTbIA BOJOPOA, OKCUbI a30Ta M ApYr1e ONacHble XMMUYECKne coegmHe-
HUS, HaNpuUMep, KpaiHe S40BUTblE AMOKCHHbI, BAbIXaHME KOTOPbIX MOXET MPUBOAMTb K TSXKENbIM A1
3[0pOBbS MOCNEACTBUAM U ObITb YTPO301 AJ1S KU3HMU;

* CylecTByeT nNpobnemMa C 3aXOPOHEHMEM TOKCMYHOWM 30/1bl, 06pasytoLleics npu okuradium TEO: xoTb

OHa ¥ MeHblue No 06bEMY, HO TOpPa3A0 TOKCUYHEE CKUIAEMbIX OTXOAO0B.

AnbTepHaTUBHOM TEXHONOMMEN HU3KOTEMMEPATYPHOIO CropaHMs ABNAIOTCS BbICOKOTEMMEPATYPHbIE Neyu;
MPUMEHSIIOTCS TAKXKE [OMOSIHUTENbHbIE TEXHONOMUM NEPEMELLMBAHMS OTXOAOB B MPOLECCE FOPEHUS, NPU
KOTOpPbIX NPaKTUYECKM BCE BMUAbI ObITOBbIX OTXOA0B, NOAAAIOLMXCS FTOPEHMIO, NMOMHOCTLIO CrOPatoT U pac-
NagatoTcs [0 YINEKUCIOro rasa, BOAbl M ManoOTOKCMYHbIX LWNAKOB. [py NpUBAMKEHHOM K Maa3MeHHOMyY
06Mre 0TXOA0B MOXHO BbIAEIUTb HECKO/IbKO MN/OCOB:

* 06beMbl BTOPUYHbIX OTXOA0B OT OKMIaHMs (30/1a, WAk, Mbiib) B HECKONbKO pa3 MeHblue o6beMoB THO,
MOCTYNaLWMX Ha TepMUYecKyto nepepaboTky;

e B pe3ynbTaTe BblCOKOTeMMnepaTtypHor obpabotku THO Guonormyeckme 3arpsisHEHUS YHUUTOXAKOTCS
MOMHOCTbIO;

* 3JHEpruio, BbIAENSEMYIO NMPU OKUFAHWM OTXOLOB, MOXHO MCMNONb30BATb A/ MPOM3BOACTBA 3N1EKTPO-

3Heprum.

MyCcopoCKMraloLWmin 3aBo4 AOMKEH BbiTb 3N1EMEHTOM CNOXHOOPraHWM30BaHHOW CUCTEMbI COPTUPOBKU U
BTOPUYHOW YTUIM3ALMM OTXOLO0B.

KpoMe 3axOpoHeHMs Ha MOAUIOHAX UM CKUIaHWS, BO3MOXEH 3KOIOMMYHbIA CNOCO6 BTOPUYHOW nepe-
paboTKM OTXOA0B, KOrAa OHM NepecTaroT NOHMMATLCS KakK OTXOAbI, @ CTAHOBATCS CbipbeM A1 MAaKCMMAbHO
NPUBAMXKEHHbIX K 3aMKHYTbIM MPOU3BOACTBEHHbLIM LMKNaM. MIMeHHO Tak paboTatoT akocucTemsl. Ans 3a0-
POBbIX 3KOCUCTEM, B OT/IMYME OT TEXHOTEHHbIX, HET MOHATUS KOTXOL0BY.

Ha puc. 4.4 nokasaHa MoAeNb 3KONOrMYHOr0 0TeNs B ANOHUM, rae OTXOAbl COPTUPYHOTCS U YTUIU3UPYHOTCS
AN HYXA caMoro otens. Takum 06pa3oM peanusyeTcs NpaBuo: KOTXOAbl — B LOXOAbI».

JneMeHTaMM OpraHn3aumMm 3aMKHYTbIX LMKIOB OTXOA0B SBASIOTCA pa3fenbHblii c6op u BTOpMYHAA ne-
pepaboTka 0TXOL0B, B TOM YMC/Ie U KOMMNOCTUPOBAHMe.
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@

C ®dabpuku

"g;(oublz

6ymara,
X\0 TKaHb,

2
lMakeTbl, 6yTbINKK,
nnacTuk

A Oropopapl

HoBble
1aCTUKOBbIE

CTouHble
BOAbI

PucyHok 4.4.1 Modenb 3aMKHYmMO020 3K0/102U4eCK020 YUK

PaspenbHblit c6op M BTOpUUHas nepepaborka

Haunbonee BbiroaHow 1 6e30nNacHOM ANg OKpYXaloLen cpeapl aBnseTcs BTOpUMUYHas nepepaboTka.

BropnuHas nepepaboTka nMeeT cnenylowme noNoXKUTENbHbIE aCMNEeKTbl:

* 3KOHOMSATCA 3HEpropecypcsbl;

e COKPALLAKTCS 3aTpaThl, CBA3aHHbIE C 3aXOPOHEHMEM ObITOBbIX OTXOA,0B, pELatoTCs NpobaeMbl ¢ Nou-
rOHAMK U MYCOPOCKMUraTeNbHbIMU 3aBOAAMM;

* MPOMbIWNEHHOCTb 06eCcneYmMBaeTca AeLIEBbLIM CbipbeM;

°  MOSIBNSIETCS 3HAUYUTENbHbIN LOXOA, OT peann3aLmm BblAeNeHHbIX N0Jie3HbIX ObITOBbIX OTXO4OB;

* CO3[4al0TCs HOBble paboume MecTa Ha
nepepabaTbiBaOWMX NPEANPUATUSX;

° pa3BMBAKTCS 3IKOJIOTMYECKM YUCTblE
TEXHONOTUMU;

° YMEHbLUAeTCs BpeaHoe BO3AeNCTBUE

. EgXOprxa}Omy}O CPEAY EbITOBLIE EYMATA

PaHSAOTCS NPUPOLHbIE PecypCbl ANs 0TX0AbI kesth

OyoyLWMX MOKONEHUIA.

WASTE

OpHako CylecTesyeT 1 paa npoﬁneM, CcB4a-

3aHHbIX C NepepaboTKoit BbITOBbIX OTXOAOB.
Ha ctaguu npeobpasoBaHMs OTXOAO0B BO
BTOPCbIpbE BO3HMKAET npobnema pasge-
NEeHUs OTXOA0B.

PucyHok 4.5. lepsuyHas copmuposka omxo008

! MpuknagHas caHutapus - b.: 2009- ctp. 31 cxema nogrotosneHa E. MoctHoBow
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Bonpoc copTMpoBKM OTXOLOB B pa3HbiX CTPAHAxX pellaeTcs no-pasHomy. OauH M3 BapMaHTOB npeanona-
raeT cbop M COPTMPOBKY OTXOAOB Ha CMeLMaNU3UpPOBAHHbIX NPeanpUITUIX (COPTUPOBOYHbLIX CTAHLMAX).
Jlpyroi noaxon 3akntoyaeTcs B pasfeneHuMn OTXOA0B elle Ha CcTaamu cbopa.

PaspenbHo cobupaloT cnepyolme BUAbl OTXOLO0B: MaKynaTypy, CTEKNO0, MAACTUK, OpraHUYeckue OTXOAbl,
KpynHorabapuTHble M OnacHble OTXOAbI; BCE OCTAZIbHOE OTHOCUTCS K KaTeropuu HenepepabaTbiBaeMbix OT-

XO[L0B U HanpaenseTcs Ha noauroHsl TbO nnn MycopocxkuraTenbHble 3aBoAbl.

MpoayKTbl BTOpUUHOI NepepaboTku

MeTannuyeckue, cTanbHble U aNtOMUHUEBBIE
6aHKM NepennaBnglTCs C LENb MOnyyYeHus
CooTBeTCTBYIOWEro MeTanna. Mpu 3tomM Ans
BbIMIABKM aNIlOMUHMS U3 BaHOYEK ANs NpoX/a-
OMTENbHbIX HAMUTKOB TpebyeTcs Tonbko 5% ot
3Heprumn, HeobXOAMMOW ANS U3rOTOBNEHWS TOTO
e KOMMYEeCTBa alIlOMUHUS U3 pyabl. TO Aenaet
BTOPUYHYIO NepepaboTKy 04eHb BbIFOLHOM.

(Tekno uaeT Ha nepennasky, NOCIe Yero w3
Hero MOXHO 3aHOBO MOJy4aTb 6aHKM, BYTbINKM;
CTEKNAHHbIM 6OM HWM3KOro KayecTsa nocsie us-
MeNbYeHMS UCNOMb3YETCs B KAYECTBE HAMOHM-
TeNns 4N CTPOUTENbHBIX MaTeEPUANIOB U KPacKMu.

MakynaTtypa MAeT Ha Npou3BOACTBO HOBOM

3HaeTe M Bbl, YTO...

MYCOp — 3TO pecypc, IeXallmii He Ha CBOEM MeCTe;
npu BTOPUYHOM nepepaboTke antoMuHUs cbepe-
raetcst 95% aHepruu;

MpY MOKYMKe KayeCTBEHHbIX TOBApOB Bbl, Kak
NpaBuI0, 3KOHOMUTE U YMEHbLUAETE KOJIMYECTBO
Mycopa;

B Kblprbi3cTaHe exeroaHo obpasyeTtcs okono 128
MJTH. T TBEpAbIX ObITOBbIX OTXOA0B; OKOO 3 MAH.T
M3 HUX — OTXOAbl NOTpebneHus, NONOBUHY M3 KO-
TOPbIX COCTABASAOT MCMONb30BAHHbIE YNAKOBKM, B
T. 4. 13 000 T M3T-6yTbINOK; OCHOBHAs MX Macca

Bymaru; 3 HU3KOKaYeCTBEHHOM M3roTaBIMBa- yaansetcs Ha nosmroHsl TbO, okono 1,5% - ne-
toT 06epToYHyt0 Bymary u KapToH. bymaxHble pepabatbiBaeTcs;

OTXOAbl MOXHO WCMOMb30BaTb B CTPOMUTESNb- * B OA B CPEAHEM HA OAHOTO XWTeNs pecnybamku
CTBE [/19 NPOM3BOACTBA TEMIOMU30NALMOHHbIX npuxoamTcs okono 350 Kr oTxonoB.
MaTtepu1aros.

MNacTMk MOXHO MCMONb30BaTh B MPOM3BOL-
CTBE CTPOMTESNbHbIX MAaTEPUANOB, Pa3/IMYHOMO BMAA M30STOPOB, MOXKHO €NaTh U3 HEMO TOBAPbl HAPOAHOTO
notpebnexus (Beapa, KaHUCTpPbl, MONMITUIEHOBYIO MIIEHKY, SILLMKM, BEDEBKM U T. 1.).

TekcTuNb MAET Ha NMPOM3BOACTBO HETKAHbIX MAaTEPMasoB M M3rOTOB/IEHME KaHATOB, WHYPA, MELIOYHbIX
TKaHew, ynakoBO4YHOro MaTepuana, iMHosieyMa.

3HaueHue BTOPUYHOM NepepaboTKM OTXOA0B B COBPEMEHHOM MMpPE HeNb3sl HEAOOLEHMBATb. Pecypcbl
MHOIMX MaTepUanoB Ha 3eMNe OrpaHUYEHbl U HE MOTYT BbITb BOCMOJTHEHbI B CPOKM, COMOCTaBMMbIE CO Bpe-
MEHEM CYLL,ECTBOBAHMS YENOBEYECKOM LUMBUAM3aLMK. K TOMY Xe, MONaB B OKPYKaloLyto cpeay, Matepuanbl
0BbIYHO CTAaHOBATCA 3arpsA3HUTENIMU. Ha ceronHawHuin aeHb nepepaboTaHHble OTXOA4bl M 3aKOHYMBLUME
CBOM XXM3HEHHbIN LMK/ M3LENMA 4aCTo ABIAOTCA 60/ee AeLeBbIM MCTOYHUKOM MHOMUX BELLECTB U MaTepu-
asoB, YEM MCTOUHUKM MPUPOLHbIE.

Komnocmposal-me

KoMmnoctupoBaHue - 310 TexHoNnorusa nepepaboTkn 0TX0A0B, OCHOBAHHAN HA UX eCTeCTBEHHOM BMONOru-
yeckoM pasnoxeHuun. OHa NpMMeHseTCa ANS OTXOA0B OPraHMYecKoro NPOUCXOXAEHMS, Npexae BCero pa-
CTUTENbHBIX (MUCTbS, BETKM U CKOLLEHHAN TPaBa), a TakXKe A9 NULLEBbIX U CMeLIaHHbIX 0TX0L0B. KOHeYHbIM
NPOAYKTOM KOMNOCTUPOBAaHUS SBNAKOTCS OpraHuyeckme yaobpeHus.

MepeuncnnM npenmyLLecTBa KOMNOCTUPOBAHUS:

e KO/IMYECTBO OTXOAOB, pa3MeLLAEMbIX HA NMOJUIOHE, yMEHbLIAETCS, MPOU3BOAATCS OpraHUYeckue yao-

6peHus;

e MpOoLEeCcCy KOMMOCTUPOBAHUS MOXET ObITb NOABEPrHYTO He Bonee 25% Maccbl ObITOBbIX OTXOL0B;

* KOMMOCTHbIE SIMbl MOXHO AeNaTh M HA MHAMBUAYANbHbIX CAA0BbIX YY4ACTKAX, U HA CMEeLManbHbIX N10-

Waakax B NpOMbILLJIEHHOM MaclwTabe.

Ho, kak 1 B Apyrux ciyyasx yTuansaumm, npu KOMNoCTMPOBaHMU ObITOBbIX OTXOA0B CYLLECTBYHOT Onpese-
NeHHble HeaoCTaTKU:

*  KOMIMOCT MOXEeT COLEepXKaTb TSHXKENble MeTabl, Takue Kak CBUHEL, Meflb, UMHK, XPOM, KaaMMUiA. [o3Tomy

KOMMOCTMPOBAHMIO MOANIEXAT TONIbKO OpPraHMYecKune BeLLecTBa.

130



Paspen IV 3HeprocbepexeHue

MNpo6nema otxonoB B KbiprbiscTaHe

3a ANuTeNbHbIA Mepuop, XO03SMCTBEHHOM
0esaTenbHOCT  Ha TeppuTtopun Kblprbi3CKon
Pecnybnvkmn ckonmnocb OrpoMHOE Konuye-
CTBO TBeEpAbIX ObITOBbIX U MPOMbILIIEHHbIX
OTXOAOB, COAEepXawux  PaguMoHYKAUAbI,
CONU TSKENbIX MeTannoB (kagMui, CBUHEL,
UMHK, PTYTb), @ TaKXe TOKCWMYHble BellecT-
Ba (LMaHMAObI, KMCNOTbI, CUAMKATbI, HUTPATHI,
cynbdatbl U T.4.), OTPULATENBHO BAUSIIOLME
Ha COCTOSIHME OKpYXKatoLLen cpefbl U 340po-
Bbe HaceneHus. CornacHo CTaTUCTUYECKUM
OaHHbIM, 00OWMIA OObEM HAKOMAEHHbIX M
exerogHo 06pasyroWwmnxcs OTXOL0B YyBenu-
YyMBaeTCs, pacTyT MAOWaAu 3emefb, OTBe-
AEHHbIX MO/, 3aXOPOHEHME OTXOA0B, U 3TO HA  pycymok 4.6. Opeanudeckuil KoMnocm
(doHe cnabo pa3BUTON CUCTEMbI COKpALLEHMS
06pa3oBaHNs U MOBTOPHOMO MCMOb30BaHUS OTXOA0B, BHEAPEHMS MAaNOOTXOAHbIX TEXHONOTUN.

OcHOBHas 4aCTb TOKCMYHbIX OTXOA0B HaxoamMTcs Ha TeppuTopum Mccbik-Kynbcko u baTkeHckon obna-
cten. B batkeHckon 06/1aCTU MMaBHbIMW MCTOYHMKAMM MX 00pa30BaHMS 9BASIOTCS XakaapKaHCKWIA pTyT-
HbIM KOMOMHAT M KagaMKaiCkmnii CypbMsiHbIA KOMBMHAT. B Uccbik-Kynbckol 061acTM KonnMyecTso OTX040B
pe3ko Bo3pocno ¢ 1997 roma B CBA3M C BBOAOM B [ENCTBME 30/10TonepepabaTtbiBaloLLero KoMouHaTa
«KymTOp».

Ocobyo npobneMy npeacTaBAStOT CKOMAEHUS OTXOLOB M XBOCTOXPAHWML, 3aHUMAIOLLMX 3HAUUTENb-
Hble nnowagu BOAM3KM HaCeNeHHbIX MYHKTOB, B ropax, Ha yyactkax Bogocbopa u T.4. Hambonbag
yrpo3a 3arpsi3HeHMs COXPaHSeTCs B TPAHCrPaHWYHbIX 006nacTaX Ha CKAOHAX rOpHOro obpamneHus
@epraHckoi 1 Yyickor fonuH (paroH r. Marnyy-Cyy, n. LekadTap n op.)~

YT1o BbI MOXeTe caenatb camu?

» PeMOHTHpY#TE M NpoAoO/MKaNTE MCNONb30BATL CTapble BELLM, He 0653aTenbHO no-
KynaTb HOBbIE.

» CaaBaniTe Ha BTOpMYHYIO NepepaboTky Bce, 4TO nepepabaTtbiBaeTcs B BaLlew MecT-
HOCTK (MaKynaTypy, N1acTMKoBble BYTbITKM U Ap.).

g%

' ’ * Mpu pacneyaTtke UCMONb3yiTE BYMaXKHbIEe IUCTbI C 06EUX CTOPOH.
‘ ’ » CoaBaiite CTEK/ISHHbIE BYTbIIKM B MECTa NpUeMa A1 BTOPUYHOTO MCMO/b30BaHMSI.

e OTKaXXMTeCb OT MCMOMb30BaHMS NNACTUKOBBLIX NAKETOB B NoNb3y KpaCuUBbIX X0391-
CTBEHHbIX CYMOK.

4.21.YnakoBKa 1 SHeprus

XopoLwo U3yymTe ynakoBKY NpPOAyKTOB — Bymary, niactuk, KOHCEpBHble BaHKKM U T. A. HekoTopble
TOBApbl Mbl MOY4YaeM B CJIOXKHbIX YNAKOBKAX, HANpPUMep, COK B MOKPbITbIX U3HYTPU aSOMUHUEM
KApTOHHbIX KOpO6Kax, BO3MOXHO, C MNACTUKOBOM CONIOMUHKOWM, MPUKNEEHHOM cHoky. T. e. Ans npo-

M3BOACTBA YNMAaKOBKMU 6bla1a MCNOJSIb30BaHA JHeprus. >

! HaumoHanbHbIM fOKNa[ 0 COCTOSIHUM OKpyKatowlein cpeabl Kbiprbiackoi Pecny6nuku 3a 2006-2011 rr.- b.,2012.
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1. OueHuTe pasnmyHblie TOBapbl M UX YNaKOBKY C TOYKM 3peHus pacxopda sHeprum. Obcyaute

OAHOKNACCHUKAMU U YUYUTENIEM, KaK NMPON3BOLOATCA U YTUNUSUPYHOTCA YNTAKOBOYHbIE MaTEPUASIbI. MNo-
CTaBbTE TOBaApbl B Ta6nv|uy B nopaaKke BO3paCTaHUA SHEPTETUYECKUX 3aTPAT HAa UX NPOU3BOACTBO.

2. 06cyamTe, Kak MOXKET Lasblie UCMOb30BaTbCA YNAKOBKA. BO3MOXHbIE BapuaHTbl OTBETOB:
 [pupoaa paspyLluaeT ynakoBOYHbIE MaTepUasbl — OHM PA3NaratoTCa U FHUIOT.

* YnakoBKa MOXeT BbITb COXKEHA M YACTUYHO BO3BpallaeT 3HEPIUt0, 3aTpa4Y€HHYH Ha €€ NMpoun3-
BOACTBO.

* YnakoBKa MOXeT ObITb CAaHA — HAMPUMEP, CTEK/ISIHHbIE BYTbIIKW. ITO NOBAEYET TPAHCMOPTHbIE
pacxoppl U T. 4.

* YnakoBKa HyAaeTcsi B 6OMbLIOM KOMMYECTBE IHEPTUM, YTOObI ObiTb YHUUTOXKEHHOW MM MO-
BTOPHO MCNONb30BATHCS, HANPUMEP, ANFOMUHUEBBIE KOHCEPBHbIE BAHKM.
* YnakoBKa He MOXeT BbiTb MCMONb30BaHA MOBTOPHO MK NepepaboTaHa.

3.TpeononoxuTe, Kak MOXHO CAenaTb yNakoBKy TOBApOB AeLleB/e B OTHOLEHMM 3aTpaT SHEPTrUM.
lpynnamu no 3-4 yenoseka 06CyANTE MPULMHDI, MO KOTOPbIM TOBAPbI ObI/IM YyNaKoBaHbl TAKUM UK

MHbIM 06pa3oMm. O6cyanTe anbTePHATUBHYHO YNAKOBKY.

Mpoaykr Mopsaaok OueHka AnbTepHaTMBHas ynakoBKa

4.22. DKonorn4yeckui cnep, ::, q.‘«ﬁ

Ecnu Bbl xoTuTe Y3HaTb, KAKOM 3KOMOrMYeCKUn cnep, NMYHO Yy BacC, OTBETbTE HA BOI'IpOEb.ﬁTe

YT00bl BbIYMCAUTL IKONOTMYECKMI Cien, Heo6X0AMMO BblOpaTbh COOTBETCTBYHOLLEE BALLEMY ob“p&sy
XXM3HM YTBEPXKAEHWE U MPOBECTU CNOXEHME/BbIYUTAHME KOAMYecTBa 6annos, ykas

cnpasa.

CyMmupys 6ansbl, Bbl NOAYYMUTE BEANYMHY SKONOTMYECKOrO Cneaa. {"’(;-\ir‘v
<% 2w
s .& Yo,
Tecr ?} “‘%\g B
1. Xunbe R
1.1.Tlnowanpb BaLLEro XMbs MO3BOJISET AepKaTb KOLWKY, a cobake HOpManbHbIX
pa3mMepoB 6b110 Obl TECHOBATO. +7
1.2. bonblwag, NpoCTopHas KBapTupa. +12
1.3. KoTTemx Ha 2 ceMbMm. + 23

bannei, nonyyerHHbie 3a omeem Ha 0NPoC 0 Ju/be, pasdesume HA KOAUYECMEo Jdell, Hueyuux 8 HeM.

2. Ucnonb3oBaHue 3Heprum

2.1. [ina oTonneHuMs BaLero LoMa UCMONb3yeTcs HedTb, MPUPOAHDBIV Fa3 UK Yrofb. + 45
2.2. [ins oTONNeHMs BaLlIero ,oMa UCMONb3yeTcs SHEPTMS BOAbI, CONHLA UM BETPA. +2
2.3. BONbWMHCTBO M3 HAC NOYYAET 31EKTPOIHEPTUIO U3 TOPHOUMUX UCKOMAEMDIX,

nosTomy fobaBbte cebe +75
2.4. OTonneHune BaLIero ,oMa YCTPOEHO TaK, YTO Bbl MOXETE peryMpoBaThb ero B

33aBMCUMOCTM OT MNOroApbl. -10
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2.5. B xonoaHbIvi neproa roga 4oMa Bbl TEMIO OAETHI, @ HOYbKD YKPbIBAETECH

ABYMS o0fesnamu. -5
2.6. Bbixoos U3 KOMHaTbl, Bbl BCErAa raCMTe B HEM CBET. -10
2.7. Bbl BCerga Bbik/toHaeTe CBOM ObITOBbIE MPMOOPbI, HE OCTABNAS UX B AEXKYPHOM pexnme.— 10

3. Tpancnopt

3.1.Ha paboty Bbl €3aMTe Ha 06LLECTBEHHOM TPAHCMOPTE. + 25
3.2.Ha paboTy Bbl MaeTe NEWKOM UM efeTe Ha Benocunese. +3
3.3. Bbl e3aMTe Ha 06bI4HOM JIErKOBOM aBTOMObME. +45
3.4. Bbl ucnonbsyete 60/bLWIONM U MOLLHBIA aBTOMOOWAL C MOHLIM NMPUBOLOM. +75
3.5. B nocnegHuin oTNycK Bbl NETENN CAMOIETOM. + 85
3.6. B oTnyck Bbl exanu Ha noesae, npuyem nyTb 3aHsan 40 12 Yyacos. +10
3.7.B oTnyck Bbl exanu Ha noe3ae, npuMyem nyTh 3aHan 6onee 12 yacos. +20
4. MNutanue

4.1. B npoayKTOBOM MarasmHe Uan Ha pbiHKe Bbl MOKYNaeTe B OCHOBHOM CBeEXue

NPOAYKTbI (xneb, dpyKTbl, 0BOLLM, pbiBY, MSICO) MECTHOFO NPOU3BOACTBA, U3

KOTOpbIX caMu rotoBute obes. +2
4.2. Bbl npegnoynTaeTe yxxe 06paboTaHHble NPOAYKTbI, Nonydabpukartsl,

CBEXE3aMOPOXEHHbIE roToBble 611043, HYXXAAKOLWMECs TONbKO B Ppa3orpese, a

TaKXXe KOHCEpPBbI, MPUYEM HE CMOTPUTE, FAE OHU MPOU3BEAEHDI. + 14
4.3. B 0CHOBHOM Bbl NOKYMaeTe roTOBbIE MM MOYTM FOTOBbIE K YNOTpeBAEHMIO

MPOAYKTbI, HO CTapaeTech, YTOObl OHWU BbiNM NPOM3BEAEHbI MOBAMXKE K [OMY. +5
4.4. Bbl egnte MACO 2-3 pasa B Hegento. +50
4.5. Bbl egute MAco 3 pasa B AeHb. +85
4.6.NpenonoynTtaeTe BereTapmaHCKyo MuLLy. +30

5. Ucnonb3oBaHKue Boabl U GyMaru

5.1. Bbl npMHMMaeTe BaHHY eXXeaHEeBHO. +14
5.2. Bbl npuHuMaeTe BaHHy 1-2 pasa B Hepgento. +2
5.3. BMecTo BaHHbI Bbl €XXKeAHEBHO NPUHUMAETE AYLL. +4
5.4. Bpems oT BpeMeHu Bbl NonMBaeTe NpuycagebHbii y4acToK Uan MOeTe CBOM

aBTOMOOWAb U3 WNaHra. +4
5.5. Ecnu Bbl XOTUTE MpOYMTaTh KHUIY, TO BCErAa NOKyMaeTe ee. +2
5.6. MHorpa Bbl 6epete KHUIMM B 6MBNIMOTEKE MM BepeTe NOYMTaTb Y 3HAKOMBbIX. -1
5.7.TpounTtaB rasery, Bbl ee BbiOpacbiBaeTe. +10
5.8. BbinucbiBaeMble Mnn nokynaeMble BaMu ra3eTbl YATAET NOC/e BaC ele KTo-To. +5

6. bbiTOBbIE OTXOADI

6.1. Bce Mbl co3paeM Maccy oT6pocoB 1 Mycopa, no3ToMy fobaBbTe cebe + 100
6.2. 3a nocnenHM MecsL, Bbl XOTb pa3 caAaBanu OyTbIIKM. -15
6.3. BbibpacbiBas Mycop, Bbl OTK/1aAblBAETE B OTAENbHbIN KOHTEMHEP MaKynaTypy. -17
6.4. Bbl coaete nycTble 6aHKM M3-MOL HAMUTKOB M KOHCEPBOB. -10
6.5. Bbl BbibpacbiBaeTe B OTAENbHbIM KOHTEMHEP MNAACTUKOBYH YNAKOBKY. -8
6.6. Bbl cTapaeTecb MOKynaTh B OCHOBHOM He ()aCoOBaHHbIe, @ pa3BeCHbIe TOBApbI;

MOMYYEHHYHO B MarasuHe ynakoBKY UCMOJb3yeTe B XO35MCTBE. -15
6.7. 13 nOMalLHMX OTXO40B Bbl AenaeTe KOMMNOCT AN5 yaobpeHuUs CBOEro y4yacrtka. -5

Ecnu ebi xuseme 8 20pode € HaAce/leHUeM 8 NOJIMUJIIUOHA U 60/buie, yMHOX(bMe eawl o6wiuii
pe3ynbmam Ha 2. >
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lModeodum umoau

Paspenute nonyveHHbit pesynstaT Ha 100, 1 Bbl y3HaeTe, CKOJIbKO reKTapOB 3€MHOM NMOBEPXHOCTH
HY)XHO, YTOObI YA0BNETBOPUTL BCE BALLUM MOTPEOHOCTU, M CKONbKO NoTpebyeTcs nnaHeT, ecin bbl Bce
NIOAM XMW TaK XKe, KaK Bbl.

1,8 ra
3,6ra
54 ra
7,2 ra
90 ra

10’8ra * XX X X ¥

*

* *

* % %

EE

* X X X X

[lns TOro 4to6bl BCEM HAM XBATWIO OAHOM MaHETbI, HA 1 YenloBeKa AOMKHO NPUXOAMTLCS He Bonee
1,8 ra npoaykt1BHOM 3emMnn. 1ns cpaBHeHust: cpenHui xutenb CLUA ncnonbsyet 12,2 ra (5,3 nnaHetbl!),
cpenHui esponeel, - 5,1 ra (2,8 nnaHeTbl),a cpeaHuit xutens Mosambuka — Bcero 0,7 ra (0,4 nnaHeTbl).

4.23. ApudmeTnka BTOPUUYHOIO Cbipbs™

3a npoweawuii y4ebHbin ron pebsta Hawer LWKOMbl, y4acTBYs B akuum no cbopy Makynatypsl,
cobpanu 7 ToHH 90 Kr Makynatypsl. [logcumTanTe, CKOMbKO AEPEBbEB COXPAHUIIM YYaLLMECs HaLen
LKOJIbl, ecnn 4 Kybuuecknx metpa apesecuHbl uam 100 kr Makynatypbl cnacatot 1 gepeBo. 3ateM
noacuuTaiiTe, ckonbko ToHH CO, CIKOHOMSAT WKOJIbHUKM, €M B CPEAHEM OAHO B3POC/IOE AEPEBO
nornowaet oaHy ToHHy CO, 3a 20-50 ner.

lMpakT1yeckue ypoku no TemMe KamMMmaTa M 3Heprumn no Kypcy «IHeprus u okpyxatowas cpena» / Pen. O.A. MopoceHoBsa,
0. H. CeHoBa. - C-1N6,2014.
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8.
9.

B pe3ynbtate yero o6pasyoTcs OTXoAbl?

YTto Takoe NonuroH gns 3axopoHeHus 6bIToBbIX 0TX040B? [aiTe onpeneneHume.
Mepeuncnunte 0CHOBHbIE HEA,OCTATKM 3aXOPOHEHNS OTXOL0B HA MOJIMIOHAX M CBAJIKAX.
HazoBuTe npenMyLLecTBa Npu CKUMraHMM Mycopa Ha NOMIroHax.

Ha3oBMTE OCHOBHbIE HEAOCTATKM MPU CKMFaHUMM Mycopa Ha NOIMIOHaXx.

Y70 Takoe KoMnocT?

Ha30B1Te OCHOBHbIE MpenMyLLEeCTBa KOMMNOCTUPOBAHMS NPpKU BTOPUYHON NepepaboTke
Mycopa.

MNepeuncnute HepOCTaTKM KOMNOCTUPOBAHMS NpU BTOPUMYHOM nepepaboTke Mycopa.
KakoBbl MOMAOXMTENbHbIE AaCNeKTbl BTOPUUYHOM NepepaboTKku OTXOA0B?

10. HazoBuTte npobneMbl, CBS3aHHbIE C BTOPUYHOM NepepaboTKoi 0TX040B.

11. Kakme npoayKTbl MOXHO MOMYYMTb NOC/E BTOPUYHOM NepepaboTku?

12. Y10 Mbl MOXEM CAENaTb CaMK, YTOObI MOMOYb pELLIEHUI0 NpobaeMbl 0TX0O0B?
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Tectbl K pasgeny IV «JHeprocbepexxeHue»

1. K MmanosarpatHbiM MeponpusaTUsIM Mo SHeprocbepexeHuto B 6bITy OTHOCAT:

a) UCNoMb30BaHUE KAYECTBEHHOM TEMIOBOM M KOPPO3MOHHOM M3019LMK AN Tpy6ONpOBOAOB U BHYTPEH-
HUX UHXKEHEPHbIX CUCTEM, 3aMEHA OKOH Ha CTEK/IOMAKETbI;

6) yTenneHue CTeH, KpOB/K;

B) PEMOHT U yTenaeHue ABEpeit U OKOH B NOAbe3aX,yCTaHOBKA NPUBOPOB y4eTa, B TOM YMC/IE U TEpMOpe-
ryNATOpOB, NPUMEHEHME MECTHbIX CMCTEM TEMNOCHABXKEHMS, UCMOMb30BAHME COTHEYHbIX KOIIEKTOPOB
ANS NPpefBapUTENbHOIO HAarpeBa BOAbI, NPaBUIbHOE MOb30BaHWE ObITOBLIMM 3EKTPONpUBOpaMMm.

2. Mo caHuTapHbIM HOpMaM TeMnepaTypa BO3A4yXa B XXWJIbIX MOMELLEHUAX AO/KHA BbITb HE HUXKe:
a) 16-18 °C;
6) 18-20 °C;
B) 20-22 °C;
r) 22-24°C.

3. Kakoii Bup, namn gaet 60nblue CBETOBOM IHEPrMU U HE 3arpsA3HAET OKpyXalowyio cpeay?

a) laMna HakannBaHms

6) NtoMMHECLLeHTHas lamna
B) CBETOAMOAHASA NaMna

r) KepoCcMHOBas namna

4. lna 3KOHOMMUM ropsiueit BoAbl LLesecoo6pasHO NPUMEHSATD:

a) ayw;
6) BaHHY.

5. PacctaBbTe BuAbI TPaHCNOpPTa NO 3HEProeMKoCTu, HauyuHasgd C CaMoOro 3HeproeMKoro o HammMmeHee
JHeproeMKoro € TO4YKu 3peHusa HOTpGGnEHMﬂ HeBO306HOBNAEMbIX UCTOYHUKOB JHepruu.

a) Benocunen,
6) camonet
B) noesp

r) aBTobyc

6. Komnnekc npMpoa00XpaHHbIX COOPYXXEHMIA, NpeAHA3HAYEHHbIN ANA M30N5LMU U 06e3BpeXXKMBaHUSA OT-
XOA,0B, Ha3bIBaeTCA

7. Bbi6epute 04HO MM HECKO/IbKO MPaBUJIbHBIX CYXXOEHUNA.

CxkuraHune TbO nmeet cnepyrowmne 4OCTOMHCTBA:

a) 06beMbl BTOPMYHBIX OTXOA0B OT CKMIaHMs (30N1a, Wwnak, nbiib) B 6-20 pa3 MeHbwe obbemos ThO, no-
CTYMaLWMX Ha TeEpMUMYECKYIO NepepaboTky;

6) B pe3ynbTaTe BbICOKOTEMMEpPATYpHOW 06paboTkn TBO HGuonornyeckue 3arpssHEHUS YHUUTOXKAKTCA
NMONHOCTbLIO;

B) SHEPruto, BbIAENSEMYO MPU CKUIAHWUM OTXOLO0B, MOXKHO MCMOMb30BaTb AS MPOM3BOACTBA 3NEKTPO-
3Hepruu.

8. TexHonorus nepepaﬁo'n(u OTX04,0B, OCHOBaHHasl HA UX eCTeCTBEHHOM 6M0N0rMYeckoM Pa3/10XXeHUu,
Ha3biBaeTCs
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9. Haubonee BbiroAaHbIM U 6e30NaCHBLIM A9 OKPYXKaloLLEeN cpeabl ABNSETCA Cnocob yTunusaumm Heopra-
HUYECKUX OTXOA0B:

a) OKuraHue,

6) BTOpUYHas nepepaboTka;

B) CKNaAMPOBAHME HA CBA/IOYHOM MOJIUTOHE;

r) 3aKanblBaHWE B MOYBY.
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& 17. KNIUMAT 3EMJIN.
®OPMUPOBAHUE KJIUMATA

Mopoi 3a KOpOTKOE BpeMs Mbl MOXeM HabnoaaTb CMEHY HECKONbKMX MOrOAHbIX SBAEHWI: LOXAb,
CHer 1 conHue. Bce oHM NpoTeKaloT B pa3fiMyHbIM NepUoa BpeEMEHU OT HECKOMbKMX MUHYT A0 HECKONbKMUX
Hedenb U CBA3aHbl C UBMEHEHMEM COCTOSAHUS aTMocdepbl B onpeaeneHHon reorpadmnyeckon MecTHOCTH.
JT0 1 ecTb noroaa. bnaropaps uenoMy KoMnaekcy MccnefoBaHMi Mbl MOXKEM Nerko y3HaTb MPOrHO3 Noro-
[bl Ha TeKYLWMI AeHb UK BAMXKANLILYI0 Hefento, 3arNsHYB B UHTEPHET UK 0BpaTUBLUUCH B CNEeLManbHYo
cnyx6y noroabl.

Mo pafno U TENeBUAEHMUIO Mbl YACTO CbILLMM MOHSTUE «KAMMAT». MOXHO yoibiwaTth: «Knumat B 3TOM
CTPaHE OYEHb XKAPKUM U CyXOm» unmn «KanmaT B 3TOM HYaCTW 3€MHOTO LWApa AOBObHO XONOAHbIN, BIAXKHbINAY»
“ T.N.Tpy 3TOM HeNb3sa CYUMTATb MOHATUS KKIMMAT» U KMOTOAA» CUHOHUMUYHBIMK. DTO pa3Hble YPOBHM 060-
HLLeHNs KoMMeKca NPUPOAHbIX SBNEHMIAL.

lNoroga B pa3Hbix MecTax pas/inyHa, u ee AMHAMUKA CMAbHO BapbMpyeTCs B 3aBUCMMOCTM OT MHOXECTBA
napameTpoB. [10CTaTOYHO CNOXHO TOYHO PacCUMTaTb MPOrHO3, TaK Kak BCS METEOPONOrMYeckas Hayka co-
CTOWT U3 MepecekaloWwmnxcsa CMCTEM UCUNCIEHU. B pesynbTate Mbl BUAMM B MHTEPHETE MPOrHO3bl MOroAbl,
4aCTO He MOoA03peBast AAXe, YTO 33 KAXKAbIM U3 HUX NIEXUT Lenas cucteMa anddepeHumnanbHbiX YpaBHEHU.
Bce e nporHo3 — 310 BepOSTHOCTb Pa3BUTUS NPeACKA3aHHbIX COObITUI, 1 YeM Bonblue Nepuoa NPorHo3n-
pPOBaHUA — TEM MeHbLUe BepOSTHOCTb COObITHS.

MoHenenbHUK BropHuk Cpena Yetsepr MatHULa Cy66orta BockpeceHbe
Mapt MapT MapT MapT Mapt MapT MapT
Dr 213 ~ . .
+7 #1558 | +4 £ +5 +108| +5 1288 +7 +158 +9 +18W +10 +18

PucyHok 5.1. [Mpumep 7-OHe8H020 npoz2HO3a nNo200sb!

FOBOpﬂ 0 K/InMaTe Ha MNJaHeTe, Mbl CTaJIKUBAEMCA C UHTE-
peCHbIM dBNEeHUEM. C onHom CTOPOHDI, KaXabl rof 3a 3u-
MO npuxoanT BeCHa, 3a BECHOK — JIETO, 3a KOTOPbIM CNe-
AYyeT OCEHb U ONATb 3UMMa — TO €CTb HabntopaeTca HEeKoTopaq
NOCTOSIHHOCTb, CE30HHOCTb. B TPpOMNMKax Tenso, Ha noakcax
NNaHETbl — XON04HO.

ATMOC®MEPA. 1. Masoo6pasHas 060-
Nnoyka nnaHeTbl Ha 3emne, BKIKOYalo-
LLas CMeCb Pas/IMYHbIX ra30B, BOASHbIX
napoB U nbiieBbiX (Aa3P030JibHbIX) Ya-
cTUL; 06bIMHO AenuTcs Ha Tponocdepy,

C Apyroi CTOpOHbI, U3y4ast KNMMAT, MOXKHO MPUATU K MHEHMIO
0 ero BbICOKOM M3MEHUYMBOCTU, HA KOTOPYHO BAMSIET MHOTO (ak-
TOpOB. B nepByto ouyepenp, COCTOSHME OKpYXatoLLen cpeapl.

Knumat 3emMnu — AMHaMMYHas cucTeMa, napaMeTpbl KOTo-
pow cnocobHbl KonebaTbCa: pacTu U 3aTyxaTb. Tak, Hanpumep,
BCNeA 33 yBeNMYEHWEM YPOBHS UCMApPEHUI YBENUYMBAETCS
M TemMnepaTypa OKpYyXaloLlweln cpeabl, 4To, B CBOK O4epeap,
cnocobceTByeT ewe 6onblwemMy ncnapexuto. M HaobopoT, yem
MEHbLUE MHTEHCMBHOCTb UCMAPEHUS, TEM XONIOAHEN OKPYXKa-

crpatocdepy, mesochepy u Tepmoche-
py. 2. Kak 3Konormyeckuit KOMNOHEHT
- CJI0M BO3AyXa B MOYBE M Hapj, ee no-
BEPXHOCTbIO, B Npeaenax KoToporo Ha-
6n0aaeTcs B3aMMHOE BAUSIHUE BCEX
3KONOrMYECKMX KOMMOHEHTOB (BKJIO-
4yas caM BO3AyX).

ouwaa cpega. I'IpM 3TOM NOHUXEHUE TeMNEPATYPbl CHUXAET U MHTEHCUMBHOCTb UCMApPEHUA BOAbI C NOBEP-
XHOCTM OKeaHa. Ha atom npumepe BuaHbI KoniebaTeNbHble CBOMCTBA KAMMaTa MO Tak1M napaMeTpam, Kak

TemMnepartypa U MUHTEHCMBHOCTb MCNapeHuA.

YyeHble, U3y4aBLUME 3TU SBNEHUSA, OTMETUIN MHTEPECHYI0 0COBEHHOCTb: CYLLECTBYET HEKMIA Npeaen, 06-

t A.0.Moppe3oB., npe3eHTaums «M3MeHeHMe COBPEMEHHOTO KnmnMaTay. — bulikek, 2011.
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NacTb J0O3BOJIEHHOT0, 3@ KOTOPbIN KonebaHus He Bbixoadt. KonebaHue oT npeaena Ao npenena Hanomu-
HaeT ABMXXEHME MAATHMKA, KOTOPbIA OT HauMBbICLIEH TOUKM — NMpeaena — CnafaeT BHU3 U, MPOXOAs CaMyto
HU3LLYO TOYKY, NEPEXOAMT B NMPOTUBOMOOXKHOE COCTOSAHME, HABMPAET BbICOTY M LOCTUrAET CBOEro obpart-
HOro npeaena.

Knumat 3eMnn - 310 CMCTEMaA, HAX0AAWAACA B AMHAMUYECKM YCTOMYMBOM COCTOSHWUM —AMHAMUYECKOM
paBHOBECMM. TaKOE COCTOSAHME MOXHO CPaBHMUTb C COCTOSIHMEM BENOCUMEAMCTA, HAXOAALErocs B NOCTo-
AHHOM ABWXEHMU. MoKa BeNoCMNeamncT eaeT C AOCTaTOYHOM CKOPOCTbIO — OH HE MaAaeT, a Kak TObKO OH
OCTaHaBNMBAETCS — TEPSAET paBHOBeCHe. Tak M C KIMMATOM: Noka paboTaeT nnaHeTapHblit MEXaHW3M, NoA-
LEPXKMBAOLLMIA KTMMAT, OH KONEBeTcs BOKPYr HOPMasibHbIX BEMUYMH, MPU Pa3pyLIEHUM 3TOTO MEXAHM3Ma

CTabMNbHOCTb KNMMaTa Takxke pa3spyliaeTca.

Tabnuua 5.1. KnumaT u noroaa

KIIUMAT

noronoA

OnpepeneHue

Knumat - 310 Habop norof Ans KOHKPETHOro reorpa-
dunyeckoro panoHa 3a Heckonbko gecatunetuin (30-40
net). Ecnv noropna meHsieTcs BbICTPO, TO U3MEHEHUS KNK-
MaTa uMayT HaMHoro meaneHHee. Knumat xapaktepusy-
€TCca WMPOAKMM AMANA30HOM NapameTpoB. PasnuuatoT
TUMbI KAMMATa: TPOMUYECKUIA, KOHTUHEHTANbHbIN, yMe-
PEHHbI, apKTUYECKUIA U T. 4. 1

Moropa - 310 PU3MYeckoe COCTOSIHUE aTMOCPepbl UK
KNMMATUYECKOW CUCTEMbI 3eM/N B AAHHOM TOYKE 3eM-
HOTO Wapa B 3afaHHbIi MOMEHT BPEMEHU. XapaKTepu-
3yeTCsl COCTOSIHWMEM aTMocdepbl: TeMnepaTypa BO3AyXa,
[laBfieHMe, CKOpOCTb BETPA, BIAYKHOCTb, 0CaAKW, COJTHEY-
HO€ CHsiHME M 06/1a4HOCTb, @ TAKXKE TyMaH, MHEWH, rpa v
LpYrue 3N1eMEHTbI MOroabl2.

3aKOHOMEPHOCTb Ha6Il0AAEMbIX ABNEHUM

LonroBpeMeHHble HabnaeHMs 3a CYMMOM Morog Ha
onpeneneHHoln Tepputopun. Ce30HHblE U3MEHEHUS —
3TO CMEeHa Ce30HOB roJa: 3MMa, BECHA, IeTO, OCEHb.

CyTO‘-IHbIe M3MEHEHNA Nerko OoWyTnTb B Te4YeHne aHA no
MOBbILWEHUKD NN NOHWMXEHUIO TEMINEPATYPbl BO34oYyXa U
BbiMaaakoWmMM oCagKaM.

MporHosupyemocTb

(nabo noppaeTcs NpOrHo3MpoBaHuio. Bo3MoxeH Tonb-
KO 0BOLWMiA BEPOSTHOCTHBIM NMPOrHo3 Ans 60oMblunx Tep-
pUTOPUA.

[porHo3mpyemMocTb MMeeT BbICOKYH CNpaBeasiMBOCTb
TONIbKO B Mpenenax KopoTKoro nepuona BpeMeHM (40
Henenu). Yem Bonblie BPEMEHHOW Nepuof, TeM MeHee

O0CTOBEPHbI MPOrHO3bl.

Uzyu

eHue

Knumatonorms — 3710 Hayka, uM3ydarowas Kiaumatuye-
CKYH CUCTEMY, B KOTOpYH BX0asT atMocdepa, OkeaH
M cywa Hawew nnaHeTtbl. Ha Bclo 3Ty cuctemy BnuseT
ConHue, OT KOTOPOro Ha 3eMn UAYT MOLLHbIE MOTOKM
CBETOBOrO, TEMI0BOr0 WU YNbTpadMONeToBOro u3ny4ye-
Hui. Hanbonee HafexHble AaHHble NPeaoCTaBANIOT M-
LLpOMETeopoormyeckmne CTaHuMu. MupoBas cetb Takmx
CTaHUMI CyLLeCcTBYeT HeA,AaBHO, MO3TOMY AaHHbIe O AJU-
TEeNIbHbIX KOMebaHuax KaMMaTta cneuuanucram-kKinMa-
TONIOraM MPUXOAMTCS MONYYaTb M3 KOCBEHHbIX NPUPOL-
HbIX U UCTOPUYECKMX MCTOYHUKOB, M3y4ast TOPPAHUKM,
NeAHWKMU, LOHHbIE OT/IOKEHUS 03ep, NeTOMUCU U apxe-
0NorMyeckme HaxoaKu. 3TM UCTOYHUKM PacCKasblBAKOT O
TOM, KaKuUM 6bl1 KITMMAT COTHU M JLlaXKe ThICSYM NeT Ha3ag,

MeTteoponorua — 310 Hayka 06 atmocdepe 3eMau u
NpoUCXOAsALLMX B Hel npoueccax. bonee kpatko - Ha-
yKa, KOTopas u3y4aet norofy. Meteoponoru perynspHo
M3MepsIT TemMnepaTypy BO3L4yXa, BOAbI, MOYBbI, CleasT
3a TeM, KaK MEHSIIOTCS BNAXHOCTb, aTMOChepHOe AaBne-
HWe, HanpaB/ieHWe U CKOpPOCTb BETPOB, MHTEHCMBHOCTb
BOAHbIX MOTOKOB. [1pM UCCnenoBaHUM M pacyeTax Mc-
MONb3YHTCS CaMble COBPEMEHHbIE CPEeACTBa CNIEXEHMUS
33 XOA0M CpefHMX NOoKa3aTenen noroasl: pagnMo3oHapbl,
6ecnunoTHble caMoneTbl, AaTYMKM Ha BbILIKAX, CNeLm-
anbHble Npubopbl M 060pyAOBaHME U T. M.

! TMoppesos A. 0. MNpe3eHTaums «/3MeHeHMe COBPEMEHHOIO KamMMarTas. — buwkek, 2011 .

2 TaM xe.

139




JHeprua n oKpyxarwiasa cpesa

Perynauusa knumarta 1 XXusHb

PazpaboTumkm Teopumn Guotuyeckoi perynaummn B.T. TopwkoB 1 A. M. MakapbeBal CYMTatoOT, YTO NPUroa-
Hble A4/191 XXM3HM YCII0BUS, B TOM YMciie Npeaenbl U3MeHeHUs TeMnepaTypbl 3eMHOW NMOBEPXHOCTU, Moaaep-
XMBAKTCA TONbKO Bnarofaps ynpaBnstoweMy AeACTBUIO HeHapyLweHHoW dnopbl U dayHbl (6MOoTbl) 3emnn.
OTM BbIBOAbI MOXHO NPOMNNIOCTPUPOBATD, €C/IM 06PATUTLCS K OAHOM UCCNef0BaATENbCKOM 3aaa4e, NoCTaB-
neHHoi NASA? - aMeprKaHCKOM NporpaMmon no KOCMUYECKUM UcceaoBaHuaMm. Lienb nporpamMmbl — HatTH
4TO-TO Takoe cneumduyeckoe, MO YeMy MOXHO OMpeaensTb HajnMuue UAU OTCYTCTBME XXU3HWM Ha ApYrux
nnaHetax. O4HMM M3 NapaMeTpoB, IErKO LOCTYNHbIM NPU UCCNEf0BAHMM, OblNO NPEeaNOXEeHO CpaBHEHME
atMocdep nnaHer.

Hauanu nsyuenune n otpabotky Metoamk ¢ nnaHeT ConHeyHOM cucteMbl. M3yyas nnaHeTbl, yueHble OT-
KPbUIX, UTO XMMMUYECKMIA COCTAB M3YYEHHbIX UMK MNAHETHbIX aTMochep CONMHEYHOM CUCTEMbBI CXOX MeEXay
€060, HO CMIbHO OT/IMYEH OT aTtMocdepbl 3emMan. TeMnepaTypHble PeXMMbl 3eMIM U OPYIMX NAAHET TOXe
CunbHO pasnunyatotcs. CoctaB aTMoCchepbl BAMKANLIMX K HAM MAAHET HAXOAMUTCS B ONpeaeieHHOM CTabusib-
HOM (TepMOAMHAMUYECKOM) paBHOBECUW®. 3AeCh NOA TEPMOAMHAMUYECKMM PAaBHOBECUEM HYXKHO NMOHUMaTb
KYCTOMYMBOE» U KHEYCTOMYMBOE» COCTOSIHMS U ra30BbIN cocTaB atMocdep. [1poaHann3mMpoBas CNeKTp U3ny-
yeHus atMocdep pasnnyHbix naaHeT COMHEYHOM CUCTEMDI, MONTYYUAN CeayloLmMe pesynbraThl.

Mapc. CpegHsia Temnepatypa — MUHYC 53 °C, KOHUEHTpaLums yrnekucnoro rasa — 95%, azora - 2,7%, ku-
cnopoaa — 0,1%; opyrve rasbl — 2,2%, Boaa — B BUAE nbAaa. M 3T0 COCTOSIHME OYeHb YCTOMYMBO, XON04HAs
YyCTOMYMBAs CUCTEMA, KOTOPasi CTabubHO ABUraeTcsl BHYTPU KOCMMUYECKOr0 NPOCTPaHCTBa.

Boga B cocTosiHMM napa
CpepHss Temnepatypa
+477°C

@0 c.T a-B

CO,-98;

N,-1,9;

0; —.Cneppl,
apyrve rasnbl - 0,1

Bopa B TPEX COCTOAHUAX .

KNOKOCTH, napa M nbAa
CpegHaa TemnepaTtypa
150G
aTmMmocoep
C0O, -0,03;

N,-78;

02 = 21 7

I/IHepTHbIe ra3bl,

napbl Bofbl v nprimecy - 0,97

Bona B COCTOSIHUM nbaa
CpenHaAa TemnepaTtypa
-53°C

nnaHET
CO,-95;

N,-2,7;

02'0,1

apyrve rasbl — 2,2

PucyHok 5.2. OcHogHble KoMnoHeHmbl ammocgep Hekomopbix naaHem ConHeyHol cucmembr*

1 CMm. canT: http://www.biotic-regulation.pl.ru/les.htm.

NASA (anrn. National Aeronautics and Space Administration) — HaumoHanbHoe ynpasneHue CLUA no aspoHaBTuKe U UccnenoBa-
HUI0 KOCMMYECKOro NMPOCTPAHCTBA — areHTCTBO, NpMHaanexallee denepansHomy npasutensctey CLUA.

TepMoaMHaMUYECKOe PaBHOBECHME — COCTOSIHWE CUCTEMBI, MPU KOTOPOM OCTAKTCS! HEM3MEHHbIMU MO BPEMEHU MaKpOCKOMuYe-
CKWE BEIMYMHbI 3TOW CUCTEMBI (TEMNEpaTypa, AaBeHne, 00beM, SHTPOMUS) B YCIIOBUSIX M30JIMPOBAHHOCTU OT OKpYXatoLLei cpe-
[ibl. DTV BEIMYMHBI He SBASKOTCS MOCTOSIHHBIMM, OHW ULb KONEBMIOTCS BO3/1e CBOMX CPEeLHWMX 3HayeHui. Ecnu paBHOBeCHO
CUCTEMe COOTBETCTBYET HECKOJIbKO COCTOSIHUIA, B KaX[I0OM M3 KOTOPbIX CUCTEMA MOXKET HaxOLUTbCS HEONpPeaeneHHo [0Nro, TO O
CUCTEME TOBOPST, YTO OHA HAXOAMTCS B METacTabunbHOM paBHOBECUM.

4 OpyM 0. dkonorus: B 2-x Tomax. - T. 1. TMep. c aHm. - M.: Mup, 1986. - C. 35-41.
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BeHepa. TemnepatypHoe konebaHue B npepenax + 477 °C, yrnekucnbiii ras - 98%, asot - 1,9%; npyrue
rasbl — 0,1%, Boga - B BuAe napa. lpyroi nonoc — yCTOMYMBOCTb B MEPETPETOM COCTOSAHUM.

3emns. Ha 3emne Habnopaetca atMocdepa, coctoawas us 78% asora, 21% kucnopoga, yrnekmcnoro rasa
- 0,03%; nHepTHbIX ra3os, npumecen 1 napos Boabl — 0,97%. CpepHag Temnepatypa — natoc 15 °C. Hanu-
yme KMCIopoaa, KOTOpbIi ABASETCA HOCUTENEM XKU3HU ANS HAC, — COBEPLLUEHHO UCKIHOYMUTENbHbIM NapaMeTp.
Boaa Ha nnaHeTe 3eMnsi HAXOAMUTCS B TPEX arperaTHbIX COCTOSIHMAX — Nied, Nap M XXMIOKOCTb.

Cnepyet yKasaTb, YTO 3TO YHMKANIbHOE SIBJIEHWE M CO3L43ET BO3MOXHOCTb CYLLECTBOBAHMS HA Hallel nna-
HeTe XKu3Hu. OoHaKO HasMuymMe BEeLLEeCTBA OJHOBPEMEHHO B TPEX arperaTHbiX COCTOSIHMUSAX OY€Hb HEOObIYHO
C TOYKM 3peHUst paBHoBecus. M Tenepb, e B3STb TPU NapaMeTpa: CPeLHIo TeMMnepaTypy, COCTaB aTMoC-
depbl U COCTOSIHME BOAbI — Mbl BUAMM, YTO 3eM/S PE3KO OT/IMYAETCS OT APYrMX NAaHeT.

3aKOHOMEpHO BCTAEeT BOMPOC: KAKOW MEXaHU3M MO3BONSET Halen aTMOChHEPHOM CUCTEME HAaXOAMTbCS B
[laNIeKOM OT PaBHOBECUS COCTOSAHUM? BbISACHMNAM, YTO €AMHCTBEHHbIN MEXAHW3M, KOTOPbIA MOXET NOAAEPXKM-
BaTb CMCTEMY B TAKOM COCTOSIHUM — Hannume buocdepbl.

OTclopa MOXHO BbIBECTM Te3WUC — bnaronpusaTHble ycnoBus ang XusHu Ha 3emne co3paet caMa XKusHb!
Mpw 3TOM BaXKHO MOHUMATb, YTO XKM3Hb €CTb HE CBOMCTBO OTAENBHOIO OpraHM3Ma, a CBoMcTeo buocdepsl B
LLesioMm.

[anee 6bina NOCTPOEHA rMNOTETUYECKAS MOAENb 3EM/IU, HE HACENEHHOM XMUBbIMW OpraHu3Mamu. Ha Ta-
Ko nnaHeTe 3eMna TeMnepatypa 6bina anmbo + 290 °C,nnbo - 50 °C. Boza B TakMX YCNOBUSX HAaXoLMNaCh
6bl B BUAE Nbaa Uv B BMAE Napa, Kak Ha Mapce nnun BeHepe. MpoueHT yrnekucnoro rasa 611 66l ropaszno
BblLLE TOrO, KOTOPbIM HabnopaeTca cenyac, u goctmran 6ol 98%, a kncnopoaa 6bi10 6ol MeHee 1%, noTomy
YTO Hanuume cBOOOAHOrO KMCIOPOAA B TakKMX YCIOBMSX MANOBEPOSITHO, TaK KaK OH SIBNSETCS aKTUBHbIM
BELLECTBOM, BCTYMAIOLWMM B PEAKLMU OKMCIEHUS (UIM peaKLUKU FOpPeHUS).

CornacHo 3akoHaM TepMOAMHaMUKK, aTMOCPepa Kak CUCTEMA M3 CMECU Fa30B, MOABEPraloLWMXCA HAarpeBy
M OXNaXAeHuto, byoeT CTpEMUTBCS K ONPeLeNeHHOMY SHEPreTUYECKOMY U XMMUUYECKOMY (CTPYKTYpPHOMY)
paBHoBecuH. [103TOMY KMCNOPOZ, KaK CUSIbHbIA OKUCAWUTENb, IEFKO BCTYMAIOWMIA B peakumu, U Apyrue xu-
MMYECKM aKTUBHbIE BeLLeCTBa B aTMochepax Mapca 1 BeHepbl NpakTMYECKM HE BCTPEYAtoTCs, U, HAaNpoTuMB,
npeobnapatot Hanbonee MHepTHbIE (HE aKTUBHbIE) COEAMHEHMS, HAaNPUMeEp, YINEKUCbIN ras.

Ha 3emne MOXHO HabnopaTh Apyrytd XxmuMuio. C TOroO MOMEHTA, KaKk COBPEMEHHAs KMCI0pOAHas aTMOC-
(depa nprobpena HbIHELHWI BMA U CBOMCTBA, OHA M3MEHSNACh HE3HAYUTENBHO, HECMOTPS Ha TO, YTO B HEW
HabNo4ATCA B BbICOKMX KOHLEHTPALMAX TaKMe aKTMBHbIE BELLECTBA, KaK a30T M KMCIOPO.

Mo Teopumn npodeccopa 6modusnkn Buktopa leopruesBmya loplikoBa M ero Kosner, Ctano SCHO, Y4To
npurogHas ons XXu3HW yenoBeka OKpYXKaloLas cpefa Co3[aetcs M YyCTOMYMBO NOALEPXKMBAETCS B OMNTU-
MaflbHOM A9 CyLLeCcTBOBaHMS KM3HU COCTOSAHMM €CTECTBEHHbIMM, HEHAPYLUEHHBIMM YE€NOBEKOM 3KOJI0TU-
YeCKMMM Co0BLLeCTBAMM XKMBbIX OPraHM3MOB — 3KOCMCTEMAMM, KOTOPblE KOMMNEHCUPYIOT HApYLLUEHMS OKpY-
atoLwen cpeapl, He NPEBOCXOASLLME MOPOra pa3pyLweHUs 3TOM CUCTEMBI.

B NpoTMBONONOXHOCTb 3TOMY, OCBOEHME €CTECTBEHHbIX 3KOCUMCTEM B XOLE XO39MCTBEHHON LEeATENbHOCTH
yenoBeka paspyLlaeT MexaHu3M BMOTUYECKONM perynaumMm B NOKanbHbIX MaclTabax U HeMpepbIBHO ocna-
6nset ero rnobanbHy MOLWHOCTb. HapyLleHHble 3KOCUCTEMbI M MCKYCCTBEHHbIE BrocucTeMbl (Mons, nacTou-
La, 3KCNIyaTMpyeMble fieca) He CnocobHbl K BMOTUYECKONM perynaumnm okpyxatLen cpenbl. Hanpotus, oHu
[LEeNCTBYIOT Kak AecTabuim3aTopbl OKpyKatowern cpeabl U MCNOJb3YHT HAKOMJIEHHbIW pecypc CTabunbHOCTH
NS CBOErO CYLLeCTBOBAHMS.

Takoe npencTaBneHne 0 NPUPOLHbLIX PEryASTOPHbIX CBOMCTBAX NPMpPOAbI MOMHOCTLI) ONpOBEpraeT cyLle-
CTBOBaBLUEE paHee NpeacTaBieHne 0 TOM, YTo XK13Hb pa3BMBAETCS TONbKO TaM, rAe CyLLecTBYT 6naronpu-
ATHblE 419 Hee YCI0BMS, @ 3BoA0LMS XKU3HM NPOMCXOOMT B BOMbLUMHCTBE CBOEM 33 CYET afanTaLu XXMBbIX
OpPraHWM3MOB K HOBbIM YC/IOBUSIM.

Brvocdhepa He HaxoaMTCS M HUKOTAA HE HAaXoAMNacb B COCTOSAHMM paBHoBecus. OHa MonyyaeT 3Hepruo
ConHua u, B CBOK oYepesb, M3Ny4YaeT onpenesieHHOe KOIMYeCTBO SHEPTMU B KOCMOC. DTU SHEPTUU pa3HOro
CBOWCTBA (KayecTBa). [Nonyyaet 3eMns KOPOTKOBOHOBOE M3y4YeHUE — CBET, KOTOPbIW, TPaHCHOPMUPYSCh,
HarpeBaeT 3eMnt. A B KOCMOC OT 3eMAU yXOAWUT AJIMHHOBOJIHOBOE TEMI0BOE M3nyyeHue. M H6anaHc aTmx
3Heprui He cobnopaercs: 3eMnsa U3NyvyaeT B KOCMOC HECKO/IbKO MeHbLUe 3Hepruu, yem nony4aet ot Con-
HUa. DTy pa3HOCTb — HebonbLlIMe AONU NPOLEHTA — U YCBaMBAET 3eMNisl, TOUHee, ee Bruocdepa, koTopas Bce
BpeMS HaKanIMBAET IHEPIUIO. DTOr0 HEOGONbLIOrO KOIMYECTBA HAaKaMIMBAEMOW SHEPIMM OKA3bIBAETCS [0-
CTAaTOYHO AN TOro, YTOObI NOAAEPXKMBATb BCE IPAHAMO3HbIE MPOLLECCHI PAa3BUTUS MNAHETbI. ITOM IHEPTUM
0Ka3an0Cb AOCTAaTOYHO AJ18 TOro, YTOObl OAHAXAbI HA MOBEPXHOCTM HAlUEeW MIAHETbl BCMbIXHYAA XM3Hb U
BO3HMKNA Buocdepa, utobbl B Mpouecce pasBuTus Buocdepbl NOSBUIICS YENOBEK U BO3HMK Pasym.
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5.1

MocMoTpuTe C yuuTENeM MU C POAUTENSIMU MPOrHO3 NOroAbl B MHTepHeTe Ha 10 aHei.

MonyyeHHble AaHHble 3anuwunTe B Tabnuuy u B TeyeHne 10 nocnepyowmx agHen HabnopanTe 3a
TOYHOCTbIO MPOrHo3a. Bce HabntoaeHMs 3anucbiBaiTe B TeTpafb. Ha 0AMHHAALATLIN AeHb CPaBHUTE
AaHHble MO NPOrHo3y Co CBOMMMU HabnoaeHuamu. Coenaite BbIBOA.

JeHb

MporHo3 ®dakr
Dara (Temnepartypa, (Temneparypa, PasHunua
0CaaKM) ocafKm)

1-bi4

2-o1

3-un

4-bii

5-bInn

6-01

7-o#

8-oi

9-bIiA

10-bi1#1

ik N

5.1

Kak MOXHO 0xapakTep130BaTh KIMMAT MECTHOCTU, B KOTOPOW Bbl XXMBETE?

OT yero 3aBMCUT NPOrHO3 noroabl? MovyeMy CNOXHO faBaTb NMPOrHO3 NoroAbl Ha
ONUTENbHbIA CPOK?

Kakne npumeTbl Bbl 3HAETe, MO KOTOPbIM MOXHO AaBaTb NMPOrHo3 norogbl? Ha
KaKOM CPOK MOXHO AaTb MPOrHO3 noroApl No 3TMM npumetam? MNoHabnopanTe,
paboTatoT M 3TU NPUMETbI CErOAHS.

Kakune GakTopbl BAUSIOT HA KIMMAT Ha Hallen nnaHete?
B ueM paznunume TepMMHOB «MOrOAA» U KKAUMAT»?

UTto n3yyaert Hayka KanmaTonorna?

YTto n3yyaet Hayka MeTeoponorna?

B ueM cneundunyHOCTL 3€MHOIO KNMMaTa, B OT/IMUYME OT KNMMATOB nniaHeT Mapc
n Benepa?

Kak Bbl MOHMMaeTe Te3nc: «XKM3Hb co34aeT ycnoBma anst XKU3HU»?
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§ 18. YCTOMYNBOCTb KJIUMATA

KonebaHve knumaTMyeckux napaMeTpoB Ha MNpoTsxke-
HWM NOCNELHUX HECKONbKMX MUMIMOHOB JIET HE BbIXOOMT 33
npesenbl, 4To No3sonsieT XXM3HU CywecTBOBaTb Ha Hallew
nnaHeTe. HakonneHHble ManeofaHHble NMOYTU 33 MUAIMAPL
nocnefHMX NeT NOKa3blBAKIT, YTO cpeaHernobanbHas Temne-
paTypa 3eMHOW NMOBEPXHOCTU OTKIOHSANACh OT COBPEMEHHO-
ro 3HauyeHusa + 15 °C He 6onee, yem Ha 5 °C B Ty U apyryto
CTOPOHY,T. €. He onyckanacb Huxe + 10 °C n He nogHMManacb
Bbiwe + 20 °C. CywecTBoBaBLLIas Yepea Ne4HUKOBbIX U MEX-
NefHUKOBbIX NEPUOAOB OLHO3HAYHO YKa3blBAeT Ha CyLLeCT-
BOBAHME YCTOMUYMBOCTU KNMMATa. [10BbILIEHWE TeMMepaTypbl
BbI3bIBaNIO AENACTBME CUJI, TOPMO3SILLMX 3TO MOBbIWEHME (T. €.
HacTynaeHue NefHUKOB), @ MOHWXEHUE TeMNepaTypsbl C yBe-
JIMYEHMEM NIOLLAM NIeAHWUKOBBIX LLMTOB NPUBOAMIO B OeN-
CTBME CUJIbl, KOTOPblE CNOCOBCTBOBANU POCTY TEMMEpaTypbl U

®OTOCUHTE3 - o6pasoBaHue B KneT-
Kax pacTeHuii opraHM4YecKux BeLLecTs,
TaKMX KaK yrneBoAbl U aMUHOKUCIOTbI
(3 KOTOpbIX CTpOATCA Genkosblie MO-
NeKynbl), U3 HEOPraHU4YeCKUx - yrne-
KUCNOro rasa U BoAbl — C NMOMOLLbIO
3Hepruu ceeTa, NOrNOLWaeMoro xJiopo-
dunnom.

PEOYLEHTbI - opraHu3Mbl, KOTOpblE
NUTAIOTCA MEepTBbIM OPraHU4YeckuM Be-
ILEeCTBOM M MpU 3TOM paspylialoT ero
AO MPOCTbIX HEOPraHU4Yeckux coeau-
HeHu. Hanpumep, rpubbl, 6akTepum.

TasiHWIO NbOB.

KoHeuHo, Beaywmum hakTopoM, BAUSIOWMM Ha GOPMUPOBAHME KIMMATUYECKMX XapaKTEPUCTUK, ABNSETCS
COJIHEYHOE U3NYYEHUE, OCTUratoLLEE NOBEPXHOCTM 3eMan. OHO 3aBMCUT OT paccTtosiius 3emam ot ConHua.
Mpu 3TOM OT nosBneHna Xn3HM Ha nNnaHeTe okono 4-4,5 MMANMApAOB NEeT Ha3ad U A0 HAWMX AHEN UH-
TEHCMBHOCTb MHCONALMM NPAKTUYECKM HE M3MeHUNTack. BMecTe ¢ TeM, KIMMAT HEOAHOKPATHO NpeTepneBan
cepbe3Hble U3MEHEHMS.

B nepron BO3HWMKHOBEHMS XM3HM Ha MNNaHeTe aTMocdepa MO CBOEMY ra30BOMY COCTABY pe3KO OT/IMuYa-
Nlacb OT COBpPEMEHHON. B Hel npakTuyeckn OTCYTCTBOBAN CBOOOAHLIM Kncnopod. Kpome a3oTta, B aTMOC-
(bepe B 3aMETHOM KOMMYECTBE MPUCYTCTBOBANM METaH, aMMKak, CEpOBOAOPOA, BOAOPOA, YINEKUCbIN ras,
BOAsIHbIe napbl. ATMOCdepa Obina BOCCTAHOBUTENBHOM, M ANS NOAABNAIOWErO OONbLIMHCTBA COBPEMEHHbIX
BMAOB CMepTenbHON. bonee NonoBMHbI TOr0 BPEMEHM, KOTAA XM3Hb CYLLECTBYET HA NIIAHETE, OHA NpOTEKana
B (POpMe OAHOKNETOUHbIX OPraHM3MOB, 0OUTAIOLLMX B YCIOBMSAX OTCYTCTBMS KMCIIOPOAA B MEPBMUYHOM OKe-
aHe Ha [0CTaTOYHO 60/bLOoN rMybuHe, Kyaa He MPOHUKANW ryouTeNbHble ANt HUX YNbTPadMONEeTOBbIE NyYM.

BO3HMKHOBEHME paCTEHWUI, 3BOIOLMS, POCT pa3HOOOpasnsa M YNCIEHHOCTb (DOTOCMHTE3MPYHOLLMX Opra-
HW3MOB, NOOOYHbBIM NPOAYKTOM XM3HEOEeATENbHOCTU KOTOPbIX CTan CBOOOAHbIN KUCIOPOA, B KOHEYHOM Cye-
Te NPUBENU K KapAMHaNbHOMY M3MEHEHMIO TA30BOM0 COCTaBa aTMOCHEPbI U BbIXOAY PACTEHMI U XKMBOTHbIX
Ha cywy (cm. puc. 5.3).

Xun3Hb Ha cywe noseunack Bcero okono 500-600 MUNNMOHOB NET Ha3aa, U YCUI0BUS AJig 3TOro Obiaun co-
34aHbl camow buochepoii. MNpuMep ¢ KMCIOpOAHOW aTMocheport (aTMochepor OKMCIEHHOW) — Haubonee
pKoe MoATBepPXAeHMe cpenoobpasyloler aeatenbHOCTM Buopa3Hoobpasusa. Yepes buoreoxmmmyeckue
LIMKNbl BCEM CBOEM XM3HEAEATENbHOCTbIO BMOCHepa aKTUBHO Npeobpa3yeT BEPXHME C/IOM MNAHETbI; IMTOC-
depy (Ha rybuHy B fecaTku KM), ruapocdepy u atmochepy’.

BayKHO MOHMMATb, YTO KNIMMAT HE MOXET ObITb CO3aH JIOKANIbHO, OH AOJIKEH ObITb 61aroNpUATEH Ha BCEN
nAaHeTe cpasy, NOTOMY YTO CaMas MeHbLLIAs eAMHMLA, KOTopas YNpaBaseT BCEM KNMMATOM - 370 BcA [1ha-
HeTa. [lonkHa ObITb Npeobpa3oBaHa BCA NAaHeTa A5 TOro, YTobbl OHa Obl1a NpurogHa ang xusHu. CHavana
dhopmMunpoBanacb 3eMHas buochepa, TakuMm 06pa3oM BO3HUK TUM KIMMaATa, KOTOPbIA MOXHO Ha3BaTb bMoc-
(epHbIM, TaK Kak OH co3aaH 6uocdepoi.

Co3paHmeM KMMaTa MOryT 3aHMMATbCS TOMIbKO €CTECTBEHHbIE 3KOCMCTEMBI. BCce nonbITkM YyenoBeka npo-
[IBUHYTbLCA B 3TOM 06/1aCTM He 06ecrneynBatoT TEXHOIOMMYECKOM 3aMeHbl eCTECTBEHHOIO MexaHu3Ma b1oTu-
yeckow perynaumn. Kpome Toro, BCe, YTO Mbl Ha3bIBAEM OKY/IbTYPEHHbBIMM 3EMSAIMU, MAXOTHbIMU 3EMNISIMU, Ca-
[aMu, MapKaMu U T. 4. — 3TO BCE aHTPOMOreHHbIe 3KOCMUCTEMbI, HEFaTUBHO BAMUAIOLLME HA paboTy BMOTMYECKOrO
MeXaHW3Ma YNpaBneHUst OKpyxKatowel cpeabl. OHM He CO34at0T KM3Hb, a TO/IbKO €€ Pa3pyLUAOT U UCMOSb3YIOT.

! BepHapckuii B. U. Buocdepa. - M., 1967.
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B skonornyeckoe coobLLECTBO He MOryT BXOAUTb xu3He- BUOTUYECKUA HACOC BJIATU - 310
CNOCOOHbIE «BUAObI-OE30E/TbHMKMY», HE BbIMOMHAOLME HUKA- CUHXpPOHHOE AEﬁCTBMe BCeEX AepeBbeB
KoV paboTbl, M, TeM bonee, «<BUAbI-FaHICTEPbI», pa3pyluaolwme 06CNY)KMBAIOWMX [,EPEBbS OCTAb-
NEeATeNbHOCTb OCTaNbHbIX BMAOB coobliecTBa. Bce coobuue- .
CTBa, BK/IOYABWIME KOraa-nMbo TakuMe BMAbl, Pa3pyLUMan HBIX OPFaHKSMOB COOBLLIECTER, Hanpas
OKPYXKaBLUYK MX Cpesy U UCYe3n B NpoLLecce ecTeCTBEHHO-
ro otbopa. CnegoBaTesnibHO, U3 BCEX BO3MOXHbIX XKM3HECMo-
COOHbIX BUAOB peanbHO CYLLECTBOBANO U CYLLECTBYET WLLb
HMYTOXHO Masioe KOJIMYeCTBO BMAOB, 3 UMEHHO Te, KOTOpble
B COCTOSIHMM BbIMNOMHSATb B paMKax COOTBETCTBYHOLLMX 3KOJIO-
rMyeckmMx coobects HeobxoamMMyo paboTy No CTabunmsaumm OKpyXKawLwen cpenbl. YHUUTOXEHMUE 3TUX
BMOB HapyLaeT CTPYKTYpy COOOLECTBA M pa3pyLUaeT YCTOMYMBOCTb OKPYXKatoLLen cpeablt.

Ecnu roBopuTb 0 ponu NeCHbIX IKOCUCTEM B CTaBMNM3ALMM KIMMATA, TO HY)KHO OTMETUTb, YTO €CSIU B pe-
3ynbTaTe BMELLATENbCTBA YENOBEKA NPOUCXOAMUT YNPOLLEHME NECHOM 3KOCUCTEMbI, TO OHA CTaHOBUTCS 6o-
Nnee HeyCTOMUYMBOM, NOABEPKEHHOM HApyLWeEHUSIM. MMEHHO MO3TOMY MCKYCCTBEHHbIE APEBECHbIE HAcaXae-
HWs1, TeM Bonee 0fHOMNOPOAHbIE M OLHOBO3PACTHbIE, HE B COCTOSIHUM BHOCUTb LOCTATOYHbIN BKNag, B paboTy
BMOTMYECKOrO MEXAHU3MA PErynsaLMM OKpYXKatoLwei cpeabl. AHTPOMOreHHbIe 3KOCUCTEMbI He 061aAa0T TEM
3anacoM yCTOMUYMBOCTM, KOTOPbI XapaKTepPeH AJ1 HEHAPYLWEHHbIX CTECTBEHHbIX 3KOCUCTEM.

Kak 6b110 Cka3aHO BO BBEAEHMM, 3KOCUCTEMbI — OCHOBA YCTOMUYMBOrO pa3BuTus KbiprbidctaHa. OT cocTo-
SHUS BMOpPa3HO0OPa3Ms NPSIMO UM KOCBEHHO 3aBUCST BCe 63 UCKYEHMSI COLMANbHO-IKOHOMUYECKME
CEeKTOpbl CTpaHbl. YKpenneHue npupoaHbIX OCHOB 3KON0rMYyeckoi 6e30MacHOCTU — 3TO BaXKHEMLWMI 3ne-
MEHT 0becrneyeHns BbKMBAHWUS M YCTOMYMBOCTM KaK Kblprbl3CTaHa, Tak U NNaHeTbl B LENOM.

NeHHoe Ha BoBieYeHue aTMochepHOi
BNaru Co CTOPOHbI OKeaHa, copa3mep-
HOlM 06beMy BOAbl, BO3BPALLAOLLENCS
B OKeaH B peKax.

Apxen [poteposon Maneo3son e3030I% KanHo3zon

QdotocnHTesnpylowme aBToTpoPbl

Bbixop Ha cywy pacteHuin
N XKMBOTHbIX

O6pa3oBaHNe 030HOBOrO C/10A

®@

O
R
@)
&

o

°%

%)
ﬂnepmal-me cBo6oAHOro Kucnopopa B atmocpepe

ATMmocdepa BOCCTaHOBUTENbHAA ATMmocdepa okucnTeNnbHanA

2000 MAH. neT Ha3ag 600 500 400 300 200 100 0

Puc. 53 (CmeHa munos ammocgep u noseneHue B03MOMHOCMU 8biX00a HA Cywy 8bIClUUX pdcmeHul u
HUBOMHbIX KAK Pe3y/ibmam Mu3HedesmenbHoCmu pomocuHmesupyuiux asmompogos?.

t TopuwkoB B.T.,MakapbeBa A. M. O 6MOTUYECKOI PEryNsiLMmM U NEPCNEKTUBAX COXPAHEHMS XM3HU. — M., 2002
2 lllykypoB 3. [1x. Ha ocHoBaHMK paboTbl A. B. 16n0koBa, A. . KOcydoBa «JBoNOLMOHHOE yyeHues, 1989.
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MexayHapoaHoe HayYHoe COOOLEeCTBO B CBOMX AMCKYCCUSAX BM/IOTHYH NOAOLIIO K yYeTy 6MOTUYECKO-
ro MexaHuM3Ma peryiMpoBaHMUs OKpYKatoLLlei cpeabl, U B 0COOEHHOCTU K MOMbITKE €ero 3KOHOMMUYECKOM
oLeHKn. Ha ocHoBaHMKM pa3HOO6pa3sHbIX MCCAELOBAHMMI, OLLEHOK M aHanM3a CNeumnanucTbl BblAeNUIN He-
CKONbKO 3KOCWUCTEMHbIX YCIYr UKW TOBAPOB, 3HAYMMOCTb KOTOPbIX HENb3S NMEPEOLEHNUTb. YacTu M3 HUX
XOPOLLO MOHATHbI COBPEMEHHOMY YE/I0BEKY, TAKME, HANPUMEP, Kak 3CTETUUECKMI U pEKPEaALMOHHbI No-
TeHUMan Npupopabl, NPOM3BOACTBO KMCIOPOAA M YCBOEHME YINEKMCIOrO rasa, obecneyeHme 4YenoBeka
NnpoayKTamMu U MaTepuanamu. [lpyrue ke He Ans BCEX HAMpPsAMYIO CBA3aHbl C 61arononyyYnem YenoBeka.

Mpu 3TOM, BCE 3KOCUCTEMHbIE DYHKLMM BAUAIOT HA 61arononyyne YenoBeka, npuyYeM, no MeHbLLIEN Mepe
yeTblpe 3KOCMCTEMHbIE YCIYTU CBA3aHbl C YYAaCTUEM IKOCMCTEM B PETYNALMKU KNMMATa:

* GOpPMUpPOBaHMeE, perynsums u ctabunmnsaumsa knmMata (Temneparypa,
BNAAXXHOCTb M T. M.);

* NpVBNEYEHMEe 0CaAKOB, BOLOPErYNALMA U OYUCTKA BOLbI; Hu popma 3em-
* CHUXKEHME YaCTOTbl U Pa3pyLUUTENIbHOCTU CTUXMIAHBIX OeACTBUIA; /M, HU ee BpalLeHMe, HH
* perynsuua razoBoro cocraBa atMocdepbl. HEPOBHOCTb €€ MOBEPXHOCTM
Bce npupogHbie coobuectBa no-cBOEMY y4acTBYHOT B Npo- HEe WMEeKT NPSMOro OTHOLWEHUs
LLecce npeaocTaBNeHMs IKOCUCTEMHBIX YCNYT, CBA3AHHbIX C pe- K YCTOMYMBOCTM 3EMHOr0 K/IMMaTa.
rynaumen oKpy>xatwen cpenbl. Cunbl, obecneunBatome 3Ty YCTOM-
Jleca v nyra 06n1afatoT HaMBbICLIMM MOTEHLMANOM B CO343-  |YMBOCTb, MOrYT CO3[4aBaTbCsl TONbKO
HMM BNAroNpuUATHOrO KAMMaTa ANg XWU3HM B 061acTn yBnax- camoi XKMU3HbI0 — HEeHapyLIEHHbIMMU
HeHMs. yenoBekoM coobuecteamu  day-

Hbl U (NOPbI CYLWIM U OKEAHOB,
KOTOpble COCTABASAOT BCO

TOJIbKO XKU3Hb CO3AAET YCJIOBUA ANA KU3HU

PucyHok 5.4. IkocucmemHsbie QyHKUUU 1eco8
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HapyLieHHble 4enoBEeKOM 3KOCUCTEMbI UM aHTPOMOreHHble TeppuTOpuK (MOAS, OrOPOAbl, NAapku U Ap.)
BHOCSIT HEFaTMBHbIM BKIA4 B PErynaumio OKpyxatLen cpefbl. Yalle Bcero oHM camu SBASKOTCA noTpebu-
TeNIMM TEX 3KOCMCTEMHbIX TOBAPOB M YCIYT, KOTOpble MPOU3BOAST UX AuKKe cobpaTbs. [oka ecTecTBeHHble
IKOCMCTEMBI COXPAHAKOT CBOM MCXOLHbIA COCTaB M CTPYKTYpPY, 3T coobuiectBa MoryT rubko pearnpoBaTb
Ha KonebaHus KNMMaTa, CMArYaTh ero peskune KonebaHus u CHUXKATb NOCIEeACTBUS HEraTUBHbIX SBEHUN.
CoxpaHuBlUMECS eCcTecTBeHHble 3KoCcMCcTeMbl Kbiprbi3cTaHa SBASKOTCS MOLHBIMW O4YaraMu CTabunmsaumu
He TOMbKO FOPHbIX, HO U NPUIEraloWmUX PaBHUHHbLIX TEPPUTOPUIA.

PaspylieHHble 3KoCUCTEMBI SBASIOTCS MCTOYHUMKAMM pacnpOCTPaHEHUS paspyLUeHui An9 OKpyXatolen
MeCTHOCTW. Ha Tepputopumsx, rae npomcxoaaTt Bblpy6KM, BbiNackl CKOTA, UHTEHCMBHOCTb Ype3BblYaMHbIX CHU-
Tyauui, TAKMX KaK Cenu, ONOM3HU U T. M. BO3PACTAET, @ YPOXKANHOCTb CeNbCKOXO3SMCTBEHHOM MPOAYKLUMK
CHWMXaeTcs.

TaknM 06pa3oMm, COXpaHss ecTeCTBEHHbIE 3KOCUCTEMbI, Mbl MOBLILLIAEM WX NMOTEHLUMAN B Perynsummu u cta-
6unM3aumMmn KNMMaTa Kak Ha NOKaNbHOM, TaK U Ha rMob6anbHOM YPOBHSIX.

Mo MHeHMIO Kbiprbi3CKOro 3konora, npodeccopa Lykyposa 3. [IX., pa3BuTbie 3KOCMCTEMbI MOTYT nepe-
XWUTb U TpaHCHOPMMPOBATL MNPAKTUUYECKM BCE BUAbI BPEAHbIX BO3AEMNCTBUM, 32 UCKNHOYEHUEM KpalHe TOK-
CUYHBIX U PAAMOAKTUBHBIX 3arpSI3HEHUI, KOTOPbIE Pa3pyLLAT CaM MexaHu3M XKU3HMU.

HEHAPYLUEHHDIE

ECTECTBEHHDbIE S

OKOCUCTEMDI

KNIUMAT

HAPYLWEHHDbIE - -
ECTECTBEHHbIE HEyf(L?"MJrTBbM
OKOCUCTEMBDI

HEMNPEACKA3YEMOE

AHTPONOTEHHbIE

3KOCUCTEMDI M3MEHEHUE KJIUMATA

KNIUMATUYECKAS KATACTPO®DA

PucyHok 5.5. CoomHoweHue cocmosHus 3kocucmem U kaumama*

Taknum 0bpa3oM, «3penas skocuctema» NoaaepXKMBaeT COBPEMEHHbIN COCTaB atMocdepbl, obecneunsaert
cTabunmszaumio u perynmpoBaHue knmmara. o «3penoi 3koCcucTeMon» NOHMMAETCS He BO3PaCT, a HaNu-
yme BCEro KOMmniekca BMAO0B, MaKCMManbHO 3P PEKTUBHO 0becneymnBatoLwMx CaMoperynsLmi 3KOCUCTEMDI
M NO3BONISOLLMX YCNELHO KOHKYPUPOBATb C COCEAHUMM FKOoCcMcTeEMaMU. OOHOM U3 BAXKHbIX XapaKTepUCTUK
3pesbIX eCTeCTBEHHbIX HEHAPYLIEHHbIX 3KOCMCTEM SBASETCS UX CMOCOOHOCTb AONTO CyWweCcTBOBaTb BO Bpe-
MeHU 6e3 CyLeCTBEHHbIX U3MEHEHWI CTPYKTYPbl 3KOCUCTEMBI. TONIbKO eCTeCTBEHHbIE NPUPOLHbIE CUCTEMBI
obecneynBatoT CTabUNBHOCTb, YCTOMYMBOCTb U, KaK CNeACTBUE, HAAEXKHOCTb rnobanbHOM Guocdepsl 1 ee
KOMMOHeHTOB. B paboTtax 3konoros KOoxunHa u floBapaa OaymMoB 6b110 MOKa3aHOo, YTO MAaKCUMMasbHbIM Ypo-
Xal (a Wwupe — 3KON0ro-CcoumanbHO-3KOHOMUYECKUIA 3P deKT) MOoXeT ObITb MOyYeH Npu onpeneneHHOM
coyeTaHuu nnowasen, npeobpa3oBaHHbIX YENOBEKOM, M €CTECTBEHHbIX IKOCMCTEM. DTO COYeTaHWe A0CTU-
raetT MakCMManbHOro 3HayeHus 6uonpoaykuuun npu pacnpegenenun 40% : 60% (40% — mnckyccTBeHHbIe
akocuctembl u 60% — ectecTBeHHble 3KocucTeMbl) 2. [lanbHelluee CBOe pa3BMTME 3Ta MOAE/b Noyynna 3a
CYeT BblAEeNEeHNS B UCKYCCTBEHHbIX IKOCMCTEMAX rOPOoAa M cena,To eCcTb ypbaHM3NPOBAHHbIX TEPPUTOPUN
(cm. puc. 5.6).

1 WykypoB 3. x. CounHeHus. — buukek, 2008. - 406 c.
2 Peiimepc H. ®. konorus (Teopuu, 3aKoHbl, NpaBUaa NpUHLMMbLI M runoTessbl). — M.: XXypHan «Poccus Monogas», 1994. - C. 159-161.
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[leno B TOM, YTO KOIMYECTBO HAKOMJEHHOW BMOMACChl ANst eCTECTBEHHbIX 3KOCUCTEM — Hanbosiee BaXKHbIW
nokasarte/b CTabunbHOCTM 3KOCUCTEM. ECTeCTBEHHBIE SKOCMCTEMbI B3aMMOLENCTBYIOT C OKpYXatoLLen cpe-
[LOM Yepe3 HaKonneHHyk umMmn bruomaccy. Ecnim Guomacca B coobuyectse HauMHaeT NafaTh, a 3TO BO3MOXKHO
B pe3y/ibTaTe 3aMeHbl CTECTBEHHbIX 3KOCUMCTEM HA UCKYCCTBEHHbIE NAHALWAPTLI HA 6ONbLWKNX MNAOWAAAX, TO
06beEM rogoBOM MPOAYKLUMM BMOMACChI pe3Ko NadaeT. 3TO NPMBOAMUT K 0CNabNeHMIO peakLMmn 3KOCUCTEMDI
Ha OKPY)XaIOLLYKO Cpeay, CHUXKEHWUIO YCTOMYMBOCTM IKOCMCTEMBI. ITOT NPOLLECC MMEET CXOXKME TeHAEHLMM
C onycTtbiHMBaHMeM. Kak cnencreue, Baie, 3a YMeHbLWEHNEM HAKOMIEHHOW BMoMacChl BO3pacTaeT YMcio
KaTacTpod v CTUXUIHBbIX 6eACTBUIM KakK Ha TEPPUTOPUM 3aMeEHbl SKOCUCTEM, TaK U Ha rM0bHaNbHOM YPOBHE.

Mo MHeHuto npodeccopa 3. [Ix. LLlykypoBa, kniuMaTt GopMUpyeTCs HEe MAPHUKOBbLIMM Fra3aMu, KIIMMAT — 3T0
cocTosiiue atMocdepbl. CocTosiHMe aTMocdepbl 3aBUCUT OT ra30BOr0 COCTaBa. A B MapHMKOBbIX ra3ax CaMblii
6onblion No 06veMy — 3TO yrekucabin ras. OH Kak pa3 obnagaert 3TMM NapHWKOBBLIM 3 dekToM. Tak BOT,
rasoBblii COCTAaB aTMOChEepbl perynpyeTcs He TeM, YTO AeNaeT Yen0oBeK, XOTS 3TO BHOCUT CBOM BKNaA, HO B
OCHOBHOM, 1 Npexze BCero, OH PerynpyeTcs >XMBbIMU OPraHn3MamMm, paCTEHUAMMU U XKMBOTHbIMMU, KOTOpPbIE
OpraHu3oBaHbl B 6uocdepy, B eCTeCTBEHHbIE 3KOCUCTEMBI.

MpobnemMbl € KAMMATOM HAYANUCb C TOFO MOMEHTA, KOrAa YeN0BEK YHUUTOXMA AMKYI0 NPUpOay Ha Lwe-
cTMpecsTM 1 6onee nNpoLeHTax cylwn. To ecTb YesloBeK paspywmn MexaHu3M BuoTuuyeckon perynaumu. B
70-80-x rogax npownoro Beka cooTHoweHne 40% k 60% 6bino HapyweHo, U TEHAEHUMS COKpPaLLEeHUs
€CTeCTBEHHbIX 3KOCUCTEM BCE elle COXPAHSAETCs. ITa CMTYaLus NPUBOAUT K MOHMXKEHMIO NOTeHUMana 6uo-
TMYECKOro ynpaBNeHMs OKPYXKatoLLeln Cpeflol Ha BCel NniaHeTe.

TeHpeHUMs HapyLweHns BUOTUUYECKOW perynsLmmu, UCTOKU KOTOPOM Obliv 3an0XeHbl 3a40Mr0 A0 ceMuie-
CATbIX TOA0B, OblNa 3aMeYeHa Pa3IMYHbIMU YYEHbIMU U NOAUTMKAMK XX cToneTms. Hanmbonbwmii obuiect-
BEHHbI/ pe30HaHC Obl1 BbI3BaH paboTaMu yyeHbix Pumckoro knyba, NoAroTOBMBLUMMU CEPUIO LOKNAAO0B,
Takux, Hanpumep, Kak «penensl pocta»!, «3a npegenamu pocta»? u ap. 3T paboTbl ObIIM MOCBSLLEHDI
BOMpPOCAM YCTOMYMBOIO Pa3BUTUS, TMMUTAM MPUPOAHbIX PECYPCOB HA MAaHeTe 1 ap.

MmeHHO B paboTe «[lpenensbl pocta» Bnepsble AeTaNIbHO PpAacCMATPUBANMUCh AMHAMMKA M NPOTrHO3bl pas-
BUTUS Hallew nnaHeTbl. B 3Toi pabote aBTOpbl OTMEYanu TeHAEHUMIO YCYrybneHms CMCTEMHOMO KpuU3nca,
KOTOpbI HabrpaeT 060pOTbl B CBSA3MU C MHTEHCUBHbBIM UCMOSb-
30BaHMEM HEBO30OHOBMIAEMbIX WMCTOYHUKOB 3HEPTUM,
pOCTOM HaceneHus u 3arpsisHeHneM. Bce 3Tu Tew-
AEHLUMM HanpsMyl CBA3aHbl C paspylleHUeM
60/1bLLIOr0 NPOLEHTA ECTECTBEHHbIX 3KOCUCTEM
W, CefoBaTenbHO, C MOAPbIBOM BUOTUYECKO-
ro NoTeHUMana ynpaBfieHUs OKpYXatoLlen
cpenbl.

Takum 0bpa3om, pe3toMmpys BblllecKa-
3aHHOE, MOXHO OTMEeTUTb, YTO KIMMaT
celyac NpocTo Bbilen us-nog, uotuye-
CKOrO KOHTPONS M HAYMHAET U3MEHSTHCS
XaoTuyecku. To ecTb BepOSTHOCTb TOro,
YTO OH MOTENJIeeT, paBHA BEPOSTHOCTH,
yto OH noxonogaer. OH MOXeT u3Me-
HWUTbCS, NPUYEM COBEPLUEHHO KaTacTpo-
dunyeckn, B 06e CTOPOHbI. ITa CUTyauums
ropasgo CTpallHee MOTOMY, YTO NOAOpPBaH
caM MexaHusM (GOpMMPOBaHUA KAMMaTa —
Xueas MNpupoga.

CoOTBETCTBEHHO BCE HAlM YCUAUS MO CTabu-

IM3auUMM  KIIMMATUYECKUX  WM3MEHEHUN,
[OMKHbI BbITb HaMpaBAeHbl Ha BOCCTa- PucyHok  5.6.  OnmumansHoe  npouyeHmMHoe  COOMHOWEHUE
meppumoputi 0a15 obecneyeHus 3kono2uyeckol ycmodqugocmu (10% -
ypbonandwagpmel, 30% - cenvckoxossiticmeeHHbie meppumopuu, 60%
— ecmecmseHHble IKOCUCMeMbl)

HOBJIEHME €CTeCTBEHHOIO0 3KOCUCTEMHO-
ro MeéxaHusMma perynaumm Cpe,ﬂ,bl!

1 Mepoys [. X., Menoys [I. /1., Panaepc M., Bepuc B. B. Mpepensl pocta. - M., 1991.
2 Mepoys [1. X., Menoys [I. /1., Panaepc M. 3a npeaenamu pocta. - M., 1994.
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5.2.MamATHbIe AaThl

[NocTapanTecb BCMOMHUTb BMeCTe C poaMTensMm u 3admKCcMpoBaTb, Kakas noroga
6bl1a B KOHKpeTHble aathl (K npumepy, 1 ceHtabps, 1 aHBaps) 3a nocnenHue 3-5 ner.
lMomMHWTe Nn Bbl NOro4y B 3TM AaThl B Apyrue npeawectsytolme roabl? Bel korga-Hu-
Oyab C/bIWAnU OT B3POC/bIX O KAKMX-TO MOrOAHbIX aHOMaNMsX Ha Ballel TeppuTo-
pun? MOXHO I FOBOPUTb O KAaKMX-TO TEHAEHLMSX B USMEHEHWUM NOTOAbI B 3TU JHU?

5.2. OnbIT NoA, AepeBoM

Bo3bMuTe TepMOMETP A4N1S U3MepeHUs TeMMEepaTypbl BO3ayxa. BuliauTte Ha ynuuy. HaiauTe 60/b-
LIOe AepeBO U U3MepbTe TEMNEPATYPY NOYBbI MOA, AEPEBOM, TAE UMEETCS TEHb. 3anULIMTe NokKasaTesb.
3aTeM U3MepbTe TEMMEPATYPY MOYBbLI HA OTKPbLITOM MECTe, KyAa XOPOLLO NOMafakT COMTHEYHbIE JTyUM.

1. Onpepenute pasHuuy TeMnepaTyp Noj AEPEBOM M HA OTKPbITOM MecTe.
2. OnpepenuTte, B YeM CYLLHOCTb 3TOM Pa3HULLbI.

3. Kak Bbl OYyMaeTe, BIUAET NI Halnyme gepesa U Apyrux paCTeHMﬁ Ha COXpaHeHune 6anaHca
MeXxay XonoaHbIMU U TENMIbIMU TeMnepaTypaMM?

4. Auto bynert, eciv BCe AepeBbs OyaeT YHUUTOXKEHbI?

1. Kak nsMeHsinacb cpenHernobanbHas Temnepatypa 3eMIu Ha NPOTKEHUM NO-
cnegHero Munnuapga net?

Kak meHsnacb atMocdepa B nepmos BOSHUKHOBEHWS XXM3HU Ha 3eMne?
PacckaxuTe 0 ponu NecHbiX 3KOCUCTEM B CTabUAM3aLMM KIMMaTa.
Kakue skocucTteMHble QYHKLMKU BAUSIOT Ha Bnarononyyne yenoseka?

vl A NN

MoyeMy aHTPOMOreHHble TEPPUTOPUMN BHOCST HEFATUBHbIM BKNAA, B PErynaumto

OKpYyXatoLen cpeapl?

6. Kakoe onTMManbHOe MPOLEHTHOE COOTHOLIeHMEe Tepputopuin ana obecnede-
HMS KOSTOrMYECKOM YCTOMYMBOCTM Ha 3emne? MNovemy?

7. Kakue nnaHeTapHble NOPOroBble 3Ha4YeHUs1, onpeaenstowme «b6es3onacHoe npo-

CTPAHCTBO» 419 Ye/I0BEYECTBA B OTHOLWEHUMN MPUPOLHbIX CUCTEM 3eMIIU, BbILL-

NV 33 NpesenbHO AONYCTUMble 3HAYEHUS?
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§ 19. KAK YEJIOBEK MEHAET KJIMMAT

MporHo3vpoBaHue KAMMaTa B HaCTOALEE BPEMS MPOHMKIO BO BCE CheEpbI KM3HM obuiecTBa. MoBbl-
LUEHME KayecTBa NPOrHo3oB obecrneynno 6onee 6e3onacHoe Mope- U BO3LyXOMjaBaHWe, pacmpuio
3G HEKTUBHOCTb CENbCKOr0 X0351MCTBa M Ap. HecMoTpsa Ha 3To, e roBOPMTb O LOATOCPOYHbIX MPOrHO3ax
M3MEHEHMS KIMMATa, CYLLECTBYET [OCTAaTOMHO 60MblIAA HEONPEAENEHHOCTb. Pa3HOCTb MOAXOL0B, MUCMOb-
3yeMblIX FPYNnaMm y4eHblX U UX PasNnUHbIMU LUKONAMM, OTPAXKAETCS B CUIbHO PA3HSLLMXCS NOTYyHaEMbIX
MMK pesynbTaTax NporHo3a KamumaTa. HecMoTps Ha 370, BCe yYeHble COrNacHbl B OAHOM — HabNoaaeMble

M3MEHEHUA B Opr>KaIOLLI.EI7I cpene noareepXXAaroT TOT ('baKT, 4YTO UBMEHEHUE K/IMMATa NPONCXOAMNT.

U3mMeHeHUue KauMara: HOBaq
peanbHOCTb, CLleHapUU U NPOrHO3bl

3a nocnegHne 10 000 net cpenHss
TeMnepaTypa Ha nnaHeTe 0CTaBanach Lo-
CTAaTOYHO CTAabMNbHOW, BapbUpys MEHbLLE
yem Ha 1 °C, TeM caMbIM No3BONAa 4e-
JIOBEYECKON UMBWUIM3ALUMM O0CTMUYbL Ha-
nbosiee onNTMManbHOr0 Ha CEroAHALIHUNA
neHb nokaszatena - nawc 15 °C. OgHako
abCoNOTHBIN ycnex Halwen LMBuUIn3aumm
MOXXET paspyLUMTENbHO BAMSATb Ha KiU-
MaT, KOTOPbI [0 CEroAHALIHEro AHS Obin
UCKNYNUTENBHO  BNaronpusTHbBIM - ONs
Hac.

Mpobnema, ¢ KOTOpPON Mbl CTankuBa-
eMC$sl CEerofiHs, 3aK/4YaeTcs B TOM, YTO C

NAHOWA®T - 370 yyacToK 3eMHOM NOBEPXHOCTH,
OAHOPOAHDbIA MO CBOEMY MPOUCXOXKAEHUID U UCTOPUM
pasBMTUA U OrpaHUMYEHHbI NPUPOAHLIMU pydexXamu.
OH xapakTepusyeTcs TeppuUTOpPUaNbHOM LeNOCTHOCTbIO,
reHeTM4eCKUM €AMHCTBOM, OAHOPOAHOCTbID Feonoru-
4yecKoro CTpoeHus, penbeda, KIMMaTa, eAMHOO06PasHbIM
CoYeTaHUEM rMApPOTEPMMUYECKUX YCIIOBUIA, MOYB U Ap.

U3MEHEHUE KJIUMATA - 310 HabniopaeMble U npo-
rHO3MpyeMble, LONITOCPOYHbIE U3MEHEHUS CPeAHUX KIH-
MaTMUYeCKMX NoKasaTeneii, a Takke M3MEHYUBOCTb KIIH-
maTta. BknlouaeT Takme aHOManum, Kak 3acyxu, CM/IbHbIe
WTOPMbl M HaBOJHEHMUS, BbI3BaHHblEe €CTECTBEHHbIMM
NPUYMHAMM UM BEATENIbHOCTBIO YeloBeKa.
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PucyHok 5.7. TpeHd enobansHol memnepamypsl Ha meppumopuu Kelp2bi3CmMaHa 8 yesioM 3a 8ecb Nepuod UHCMpPYMEH-

masnbHeix HabooeHul 8 2padycax Llenscus®

! Bropoe HaumnoHanbHoe coobueHne KP no pamouHoit KoHBeHumn OOH 06 nsmeHeHun knmmata. 2009 r.
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Hayana MHAYCTpManbHoMi pesosntoumm B TedeHme 250 net BbIBpOCHI MAPHMKOBLIX ra3oB B aTMocdepy Me-
HSOT ee PU3MKO-XMMUYECKMe CBOMCTBA C BecnpeLeaeHTHOM CKOPOCTbH. DTO CTano NpUYMHON Hambonee
pe3koro 3a nocnegHue 650 000 net n3MeHeHMs cocTaBa aTMocdepbl. HecMOTps Ha NpeanpuMHUMaeMble
HaMM 3HAYMTENbHbIE YCUAUS MO CHUXXEHUIO BbIOPOCOB NAapHMKOBLIX ra3oB, B TEYEHME MOC/eAYOWMUX ae-
CATUNETUIN U BNOCIEACTBUN MU3MEHEHME BCEMMPHOIO KAMMaTta byaeT NpoxoamnTb C 6ONbLIOK CKOPOCTbLHO,
roe BeposTHas aMnauTyaa konebaHus temnepaTyp
OyneT 3aX0aMTb 3@ MpMeMieMble 419 HaC Npeaeno.

XonogHas dasa nocnegHero oneaeHeHus 3aKoH-
yunacb 8 000-10 000 net Ha3am, U cenyac Mbl Xu-
BEM B KOHLLE TEM/IOr0 MeX/1eAHWKOBbS, 32 KOTOPbIM,
Mo CTAaTUCTUKE, AO/KHO MOCienoBaTb o4yepenHoe
oneneHeHune. CornacHo NpPorHo3aM, OHO MOXET Ha-
CTYNUTb B BAnKaMLLMe HECKONBKO ThbICAY NET.

(DaKT 3HAUYUTENIbHOIO YBENUYEHMS CpedHeN TeM-
nepaTypbl BO34yXa Yy MOBEPXHOCTM 3eM/IN He
BbI3blBAaeT COMHeHus. PerynspHole HabnwopeHus
BCEMMPHOW CETM METEOPONIOrMYECKMX CTaHLMI
MOATBEPXKAAOT U3MEHEHME CpeaHel TeMnepaTypbl. TOYHOCTb UBMEPEHMI U CTATUCTUUECKAS AOCTOBEPHOCTb
pe3y/nbTaTOB HE OCTaBAOT COMHEHMI B CaMOM (aKTe M3MeHeHMtL,

Hukorna B uctopumn yenoseyectsa He 6bi10 HK CTO/b 6onbwoi KoHueHTpauun CO, B aTMocdepe, Hu
CTONb Pe3KOoro ee pocTa, Kakoe Mbl BUAUM ¢ 1980-x rogoB. 3T0 A0KA3aHO HENOCPeACTBEHHbIMU U3Me-
peHMsSMM COCTaBa My3blpbKOB BO34YXa, BMEP3WMX B Nlef, B AHTapKTUAE M COXPAHMBLUMXCS B HEMPUKOC-
HOBEHHOCTW C ApeBHUX BpeMeH. bypeHune [0 rnyb6uHbl, COOTBETCTBYOLWEN BPEMEHHOW OTMETKE OKOJ0
800 TbIC. neT Ha3ag, N03BONSET NPOCAeAMUTb NOCIEeL0BATENbHOCTb IEAHMKOBbIX NEPUOLOB (OHM Bbi3BaHbI
ACTPOHOMMYECKMMMU MPUUYMHaAMM). [0 aHaNM3y M30TOMOB yYeHble BOCCTAHOBMAM M TeMNepaTypy NpoLio-
ro: LEeNCTBMTENbHO, BpEMEHAMM HA Halel nnaHeTe 6b1o Tennee, yeM cenyac. B 1930-e roabl BO Bpems
akcneamumm «YenockmHa» B ApKTMKE TOXe OblIo ropasno Tersee, yem B XX Beke B LenoM. Ho pocta
koHueHTpauumn CO, B aTMochepe He Habntoaanock, a Gbi1 paBHOMEPHbIN NPOTPEB BCEro aTMOCHEPHOro
ctonba. Certyac nporpes oTMeyaeTcs ToNIbKO B Tponocdepe (Mog «NnapHMKOM»), @ Bbille, B cTpaTocdepe,
noet oxnaxaeHue. [oatomy Bce «ObITOBbIE» HabNOAEHMS, NPUMETBI M Aaxe 0b6paboTka psaa Habnwae-
HWI Hap TeMnepaTypoi 3a XX Bek He paboTatoT.

MupoBble AepaBbl MPU3HAKT, YTO 3a MO-
cnegHue 20-30 neT (M TONbKO 3a 3TOT Mepw-
o[, paHee BCe OMpenensnocb eCTeCTBEHHbIMMU
dakTopamm) n B XXI Beke B LLeNIOM U3MEHEHUE
K/IMMATa HOCUT QHTPOMOTEHHbIM U HEraTUBHbIN
XapakTep, YTO OTPAXKEHO B AOKYMEHTaxX Me-
XayHapogHoin koHdepeHumn OOH no wmsme-
HEeHMIO KAuMaTa.

5.3

Y3HaWTe y poamuTenen, Kakor Oblla MeCTHOCTb, FAE Bbl XKMBETE, paHblLEe, BO BDEMEHA AET-
CTBa BalmMXx poauTenen. Yto M3MeHUnoch 3a 310 Bpems?

MapHukoBbIi 3¢ ¢eKT u ero nocneacTsuUs

MapHMKOBbIM 3P EKT Ha3bIBAETCS TaK NMOTOMY, YTO 3eMHag atMocdhepa AenNCTByeT NoA0OHO CTEHAM U Kpbl-
e napHuKa UM Tenauupl. B Tenaumue conHeyHas 3Heprus, B OCHOBHOM B BMAE CBeTa, NPOXOAUT yepes
CTEKNSHHbIE CTEHbI U KpbIWy, AOCTUrAeT 3eMAn U HarpesaeT ee. Korga COMHeYHble yun NpoxXoasT yepes
atMocdepy 1, YaCTUYHO paccenBasiCb 06/1aYHBIMKU CUCTEMAMMU, OCTUIAOT MOBEPXHOCTU 3E€MAN, OHWU Harpe-
BAIOT €€ U HUXHME CJion atMocdepsl.

Harpetas 3emns caMa HauMHaeT U3yyaTb SHEPTUIO, HO YKe B BMAE Tenna, a He cBeTa. [lapHWKoBbIe rasbl
atMocdepbl MOMOWAT OTPaXXaeMyHo 3eMHOM MOBEPXHOCTHIO TEMIOBYI SHEPTUIO M YACTUYHO NOCHINAIOT ee
006paTHO K 3eMHOM NOBEPXHOCTK, CO3aBasg YC/I0BUS AN ee [OMNONHUTENbHOrO Harpesa. «Onesno» napHu-

1 KokopuH A. O. i3mMeHeHue knumaTa: O630p COCTOSHMS HAYy4HbIX 3HAHUI 06 aHTPOMOreHHOM M3MeHeHUK KnumaTta / KokopuH A.
0.: PP3L, GOF, WWF Poccuu, 2005. - 20 c.
2 KokopwH A. 0., CmupHosa E. B. MU3meHeHue knumarta: Nocobue ans neparoros ctaplumx knaccos. — M.: WWF Poccuu, 2010.- 52 c.
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KOBbIX ra3oB B Tporochepe, COCTaBNAOLEE MEHEe
O[HOro MpoLEHTa BCei aTMocdepbl, BbINOMHAET
KM3HEHHO BaXKHY0 (YHKUMIO peryiuposa-

. HMA KNMMaTa Ha nnaHeTe. B pesynbrate
g 1 3TOr0 «MPUPOAHbLIA MAPHUKOBBLIA 3b-
.f deKT» yaep>XMBaeT Ha niaHeTe Temne-

Qﬁ patypy Ha 30 °C Bbiwe, YeM OHa bbina

§ 6bl 6€3 BO3HMKHOBEHMS AAHHOIO 3¢-
éﬁ” (eKTa, uTo, Kak HaM M3BECTHO, CyLle-

CTBEHHO BNMSIET HA XM3Hb B LlenoM?,

éfﬁ@i@@ Knumat  npucnocabnusaetcss K

fonee TOHKOMY C/I0K0 MAPHWMKOBbIX

rasoB yepes «rnobanbHoe notenne-

HMEe» NOBEPXHOCTU 3eMNIN U HUXKHUX

cnoeB atMocdepbl. OTO MOBbILLEHUE

TeMnepaTtypbl CONPOBOXAAETCH ApYru-

MW U3MEHEHUSAMU, Hanpumep, B 061a4HOM

MOKPOBE M BETPOBbIX pexumax. HekoTtopble

M3 3TUX MU3MEHEHWI MOTYT B JaNlbHENLLEM YCH-

NMTb noTenneHune (MoNoXnTenbHas 0bpaTHas CBS3b),

a apyrue - MpOTMBOLENCTBOBATb eMy (OTpUUATENbHas

obpaTtHasa cBs3b). Pa3HooOpa3me ykasaHHbIX B3aUMOAeN-

CTBMI 3aTPyAHSET MOMbITKM CNeunanncToB B TOYHOCTH

onpeaennTb CTeNeHb U3MEHEHUS KAMMATa B Nociesy-
oLme gecaTuneTmns?,

PucyHok 5.8. MapHukoseili 3¢ppekm

54

MpoBeouTe 3KkcnepuMeHT. [MonoxmTe ABa Kybuka NbAa Ha YEpHYK MOBEPXHOCTb.
OnMH HaKpoWTe NPO3payHbIM MAACTUKOBBIM MW CTEKNSIHHBIM CTakaHoM. [TocMoTpuTe,
KaKoM KyOMK nbaa pactaet bbicTpee.

Bbi6pocbl napHMKOBbIX ra3oB

BbI6pOChl NapHUKOBBIX FAa30B NPOMCXOAAT U3-3a TOrO, YTO B KAYeCTBE UCTOYHMKA SHEPTUM LUIMPOKO MpU-
MEHSITCA pa3/iMyHbie BUAbI MCKOMAeMOoro Tonaunea (yronb n HedTb). Kpome ToOro, B pesynbtaTe yenoseye-
CKOM feaTenibHOCTU B aTMoCchepy nonajatoT U Apyrue NapHUKOBbIE ra3bl, HAMPUMEp, MeTaH, 3aKMUCb a3oTa U
Lenbli psa XI0pCOAepXKalmx BelecTs. HecMoTps Ha To, UTO OHM NPOM3BOASATCS B MeHbLIMX 0bbeMax, He-
KOTOpble U3 3TUX ra3oB Kyaa 6osiee onacHbl C TOYKM 3peHUs MobaNbHOro NOTENAEHMUS, YEM YIIEKUCbINA ras.

Heckonbko aecatuneTnin Hasapg CTano O4YEBMIHO, UTO COAEpXKaHMe B aTMOCdepe BeLLeCTB, Bbi3bIBAOLLMX
NapHWKOBbIN 3O@eKT (YrNeKMcaoro rasa, MeTaHa, OKCMA0B a30Ta U apyrux), 3a nocnenHue 250 net pesko
BO3poCn0. Bbi3BaHO 3TO, Mpexae BCero, CKUraHMeM MCKOMaemoro TonavBa, KOTopoe 06pa3oBbIBaNOCH B
3eMmJie MUSIIMOHBI JIET, YHUUTOXEHWEM IECOB U PaCLUMPEHUEM CENTbCKOXO3SMCTBEHHBIX YIOAUNM.

MocnenHwe noneeka HabnAaeTCS ycuneHMe NapHUKOBOro addekTa, MmMetoLLee obLLennaHeTapHbIi xa-
pakTep. B aTMocdhepe HeykNOHHO pacTeT KOIMYeCTBO YINEKUCIOro rasa.

YBenuueHue BbIOPOCOB NapHUKOBbLIX FA30B — 3TO C/IeACTBME YCKOPEHHOIO pasBMTMS B MMpe nocsie npo-

1 [esatenbHoctb cuctemMbl OOH B 061acTh 3MeHeHus knmmata ot 18.03.2012. URL: http://www.un.org/ru/climatechange/causes.
shtml.
2 lWykypoB 3. Ox. CounHeHus. - buukek, 2008. - 406 c.
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MbllWeHHOM peBontoummn XIX Beka. MHayctpuanusaums npo- [JIOBAJIbBHOE USMEHEHUE KJIMMATA
MCXOAM/IA HA OCHOBE MACCOBOTO WCMONb30BAHMS UCKOMAEMO-  — 3TO He nAaBHOe MoTersieHue, a npe-
ro Tonauea (yrns, HedTu 1 rasa) Ans Nony4eHns sSHeprun.Tpu  yne pecero gucbanaHc — cunbHas pac-
OKMraHumM 3TW BMAbI TOMNKBA BbiAenstoT B atMocdepy CO,. He-  ouka Beeit kKIMMaTMUECKoil cucTeMBbI
OrpaHMYEeHHbIN POCT NPOM3BOACTBA U NOTpebneHns TOBapoB U Ha (OHE OTHOCMTENILHO MEM/IEHHONO

YCyT, SHEProemMKas 3KOHOMMKa BEAYT K BCe 60/iee MHTEHCMB- .
pocTa cpeaHeit TeMnepaTypbl NIaHeTbl.
HOMY I'IOTpe6}'IEHI/IIO JHepruu.

CerogHs eCcTb OCHOBAHMA NonaraTb, YTO YenoBeyeckas aes-

TE/IbHOCTb CYLLECTBEHHO MOBAMANA HA U3MEHEHUS B KIMMATUYECKOM CUCTEME 3EeMIN.

B TeueHune nBaguaTOro CToneTMss MMPOBAs CPpeaHss TeMnepaTypa NOBEPXHOCTU YBEMYMAACh NPUMEPHO
Ha 0,6 °C, npnyemM nNpubAU3UTENBHO ABE TPETM 3TOr0 NOTEMJIEHUS NMPoM30WNo HaumnHas ¢ 1975 roga. B
b6nmxariwem byaylem KNMMaTonory NporHo3MpyroT AanbHENLLMEe U3MEHEHMS, CBA3aHHbIe C M0b6aNibHbIMU
M3MEHEHUAMM KJIUMATa, B TOM YMCIE U NPOLOIKEHUE NOTEMNNIEHMS.

MocneacTeua aMeHeHUa KiMMarta

MNoTenneHue knMMata 3a nocnegHue OecaTuneTus — odeBmAHbiM dakt. OanHHaauate n3 12 nocnegHux
net (1995-2006) nonanu B 4Mc10 ABEHAOLATH
CaMbIX TEM/bIX NET N0 pe3ynbTataM UHCTPYMEH-
TaNbHbIX HabnoaeHW rnobanbHOM MPU3EMHOM
Temnepatypsl (c 1850 roaa). Poct Temnepatypbl
HabnogaeTcs No BCeMy 3eMHOMY LWapy, AOCTUras
okono 1 °C (8 EBponeickom pernoHe) 3a no-
cnefHee cToneTue.

OTMeuaTCs LOBOMBHO 3HAUYUTENbHbIE M3Me-
HeHMs BbiNageHms ocaakos. Tak,B CeBepHOM Ya-
cTm EBponerickoro pernoHa crano 6osblie ocag-
KOB, B TO BPEMS KaK B FOXKHbIX PErMOoHax KimMmar
cTaHoBuTCS 6onee 3acywnusbiM. Habnogaemoe
MOBbILIEHWE YPOBHS MOPS, YMEHbLUIEHWE NpoTS-
YXEHHOCTM CHEXHOMO M Nef0BOro NOKPOBA Takxke
COrNacykTcs € NOTenaeHmeM.

Habnopatotcs Takke MHOrOUYMCIEHHbIE [0N-
rOBpeMeHHbIe U3MEHEHUs B LAPYrMX Xapakrte-
pucTMKax knumarta. B nocnegHee Bpems B Mupe
Yy4aCTUIUCh Cy4am SKCTPeMasbHbIX MOrOAHbIX
SBNIEHWIA: HABOLHEHWI, yparaHHbIX BETPOB, NB-
HEeBbIX A0X4eWN, ONON3HEN, MTABOAKOB, XXapbl U XO-
1043 B Pa3MYHbIX KNIMMATUYECKMX 30HaX MUpa.

Mo oueHke MexayHapO4HOM rpynmbl 3KCNEPTOB N0 M3MeHeHUIo knumaTa (MIBUK), Bce 3Tm cobbiTus CBS-
3aHbl € r06anbHbIM U3MEHEHUEM KMMATA, KOTOPble HAHOCAT CTPaHaM MMpPa OrPOMHBIN SKOHOMUYECKUI
yuiepb 1 yHOCAT YenoBeYecKMe XU3HM.

MexnpaBuTenbCTBEHHAS Fpynna 3KCNepToB no m3MeHeHuto knnmata (MUK, anrn. Intergovernmental
Panelon Climate Change, IPCC) - opranusauus, ocHoBaHHas B 1988 roay BceMupHoi MeTeoponornyeckon
opraHusauument (BMO) u MNMporpammort OOH no okpyxatoweti cpege (FOHEM) ons oueHku pucka rmobanbHo-
ro U3MEHEeHUs KIMMaTa, BbI3BAaHHOIO TEXHOTeHHbIMK hakTopamu (oencteus yenoseka). B 2007 rony MMUK
nonyumna, BMecte ¢ AnbbeptoM lopom, HobeneBckyo npemMuio Mupa.

B cBoem 4-om otuete (2007 r.) MUK Bbloenuna oCHOBHYK TEHAEHLUMIO B MPOUCXOAALLMX KIMMaTUYe-
CKMX M3MEHEHUSAX: YCUneHne napHMKoBoro 3 gekxra.

B 5-om otuete (2014 r.) MUK paccMaTpuBanmncb NOCIEACTBMS, BbITEKAIOLWME U3 3TOM TEHOAEHLMM:

MoTenneHue knumaTa Ha nnaHeTe BygeT npo-
MCXOAMUTb MOCTEMNEHHO, OHAKO NMOCNeACTBUS IKC-
TpeManbHbIX KNIMMATUYECKUX SBNIEHWIA — yparaHbi,
HaBOOHEHUS, MEPMOAbl 3aCyXU U CUBbHOM Xapbl
- OyZyT BO3HMKATb BHE3AMHO U OLLYLLATbCS OYEHb
octpo. Obe TeHAeHUMM MOryT HebnaronpusaTHO
BO3[€MCTBOBATb Ha CaMble OCHOBOMOJArawume
[leTepMUHaHTbl 300pOBbS, TakMe KakK BO3A4yX,
BOAQ, MULLA, Kpbllla HafL rO/0BOWM M OTCYTCTBME
bonesHen. XoTs M3MEHeHMe KaMmarta SBASeTCs
rnobanbHbIM SIBNEHMEM, ero nocnencremsa Oy-
[YT pacnpocTpaHATbCs HepaBHOMEPHO. YueHble
COrNacHbl B TOM, YTO MEPBbIA U CaMbli MOLLHbIN
yaap 6yayT UCnbITbiBaTb Pa3BUBAOLLMECS CTPAHbI
n HebonbLUMe OCTPOBHbIE rOCYAAPCTBaA.

3asaenexue [eHepanbHoro aupektopa BO3,a-pa
Maprapet YeH «Bo3nencTeue nameHeHus knmma-
Ta Ha 340pOoBbe Ntoaen», 7 anpens 2008 r.

1. Bce cTpaHbl M 3KOCKUCTEMbI CTPAZAOT M ByayT CcTpajaTh OT M3MEHeHMs KnnMaTa. EauHoro cueHapwms
pa3BUTUS COBBITUIA AN BCEX CTPAH HET, HO OTMEeYeHbl Hanbosnee ys3BUMble MeCcTa Ha 3eM/e U HEKO-
TOpble HeraTMBHble 3 deKTbI, CBA3aHHbIE C KTMMAaTUYECKMMKU U3MEHEHUSIMU, B TOM uncie B ApkTuke. K
npumMepy, nepcnekTuebl CEBEPHOro MOPCKOro MyTU O4YeHb 3bl6KMe (BpeMS HaBUTraLMK YBEIUYUBAETCS
MeLIEHHO, @ KOJIMYECTBO ONACHbIX MOTrOAHbIX ABNEHUI, METENEN — YBENUYMBAETCS).
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PaspenV W3meHeHue knnmaTta

2. Knumat pencteyeT He «caM no cebe», a HAaKNaAbIBAaETCS HA yXe cyulecTeylolwme npobnembl. B mupe
€CTb CTPaHbl, [Ae YPOBEHb XXM3HM NTI0AEN Ype3BblYaMHO HU30K,TaM NIoxXas MeamLMHa, N10X0e X035MiCT-
BOBaHMe, 6e4HOCTb. B COBpeMEHHbIX KIMMATUYECKMX YCIIOBUSIX ANS STUX CTPAH NPOrHO3 Hebnaronpwm-
ATEH, B CTPaHAX Xe C XOpOLWO pa3BUTOM MeAULMHOM aAanTUPOBATbCS K KTMMATUY4ECKMM U3MEHEHUSIM
oynet nerye.A 3T0 03HAYaET,4TO aAANTMPOBATLCS HYXKHO, MPEXAE BCErO YNy4LLas 3KOHOMMKY, CENIbCKOe
X0351MCTBO, MEAMULIMHY.

3. Bo3perictBMe KNMMaATUYECKMX U3MEHEHUI HA YeNIOBEKA NPU BapuaHTax yBENUMYEHUS TEMMNEPATYpbl HA
3emne Ha 2 rpagyca unu 4 rpagyca - o4yeHb pasHoe. B nepsom cnyyae (+ 2 °C) nnwwb Hebonblas fons
naaHeTbl OyaeT cTpagath OT AedumumTta npecHorn Boabl — A3ug (B T. 4. LeHTpanbHas A3us), Appuka. Mpwm
BTOPOM cueHapuu (+ 4 °C) BO3aenCTBME KOCHETCS NPakTUYeCKM BCEX, HanpuMmep, necam AMasoHKM
OyLeT rpo3unTb 3aCyxa, a 3TO OYEHb CYLLECTBEHHO.

OT HalMX AenCTBUN, OT CHUXKEHMS BbIBPOCOB 3aBUCUT OYEHb MHOTOE — MUp MOTEM/IeeT Ha NKC 2 rpagyca

WX Ha NKC YeTbipel.
PucyHok 5.9. M3meHeHue enobansHol memnepamypsl (N0 cpasHeHu ¢ 00UHOYCMpuansHol 3noxol)?

0°C ee 2°C 3°C 4°C 502G
MpopoBonbcTBME CHVPKEHVE YPOXKaeB C/X KyNbTYp, OCOBEHHO B Pa3BHBAIOLLMXCA CTPaHaX
; CHVKEHVIE YPOXKAEB BO
HEKOTOPBbIN POCT YPOXAEs B BLICOKUX LIMPOTaX MHOTVIX PA3BUTbIX CTPAHaX

VICYE3HOBEHYIE HEBOSBLLINX FOPHbIX SIEAHUKO 3HaUNTENbHOE COKPaLLeHe BoJOCHab-
Bopa yrpo3a BOAOCHABKEHIO B HEKOTOPbIX PErOl KEHWA BO MHOTVX pErvioHaX, BKito4an yrpg%belTwESyMr?Hye%louﬁm '}"é’;? o
1OxHyto Appuiky 1 CpeansemMHOMOpbE
DKocncTembl
06LUIMpPHOE pa3spyLiieHie pacTyLLee YMCNIO BUZOB Ha rPaHm BbIMUPaHUA
KOPPANoBbIX PUGOB

JKcTpemanbHble
norogHblie ABJIeHNA

PaCTyLLas UHTEHCMBHOCTb LUTOPMOB, JIECHDBIX MOXAPOB, 3aCYX, HABOAHEHI 1 BOJIH Xapbl

PNCK pesKux n YBENMUMBAIOLIMIACA PUCK OBPATHbIX CBA3EN, YCUNBAIOLIVX HEraTUBHbIE SheKTbI;
HE06PaTMMBIX N3MEHEHA pe3Kuie 1 KpynHOMacLITaGHble 3MEHEHNA B KIMMATUYeCkoi crcTeme

3TO UHTEpEeCHO
MepBble kKIMMaTUUECKue 6eXeHLbl NOKUAAIOT CBOM OCTPOB™

BoT 1 HacTynmn 3TOT AeHb, KOTOPbIV CTAHET BAXKHOM BEXOM B COBPEMEHHOM UCTOPUM U3MEHEHMS KIN-
MaTa — NoSIBUAUCH NepBble 0OPULMANbHO MPU3HAHHbIE KAMMATUYeCcKne 6exxeHupl. UMy cTanu xutenu oa-
Horo n3 Kaptepetckmnx octpoBoB B [lanya Hosow [BuHen. OHM AOMKHBI yNaKOBaTb CBOM BELLM M HaBCer-
[la NOKMHYTb CBOM A0M. M3-33 U3MEHeHMs KnMmaTa NoBbIWAETCS YPOBEHb BOAbI B MUPOBOM OKeaHe, 3T0
rpO3MT 3aTOMJIEHMEM MX OCTPOBY. [10 MPOrH03am, OH MOXET MCYE3HYTb C iMua 3eMaum K koHuy 2015 roaa.
Bcero ¢ octposa 6yayT nepeceneHnbl okono 2000 yenosek. [1ng HUX NOTeps AOMA CTAHET paHOM, KOTOpas,
BEPOSATHO, He 3aXXMBeT HUKoraa. Ha cocenHeM ocTpoBe, uTo nobosblue 1 NoBbIWwe, 4718 HUX CTPOSIT HOBbIE
LOMa, rae oHM ByayT cenutbCs M 06yCcTpamBaTh HOBYHO >kM3Hb. ECIM npaBuTenbCTBa CTpaH MMpa He Ha-
YHYT NpeanpuUHMMAaTh HEMeLIeHHbIX AeMCTBUIA, HaNpaBIEHHbIX HAa COKpaLLeHne BbIbpOCOB MapHUKOBbIX
raso.,TO0 B CKOPOM BpeMeHW Mbl CMOXeM yBUAETb Bonee MacluTabHble onepaummu No NPUHYAUTENbHOMY
nepeMeLLEeHMI0 XuTenen MasbliX OCTPOBHbIX FOCYAAPCTB U MPUBPEXHbIX TEPPUTOPUI.

*Tumyp Mapucos. Skonormyeckas opranmnsaums «ManeHbkas 3emnsy. [o matepuanam: www.treehugger.com, 2014.

! KokopwH A. O. M3mMeHeHue knmumaTa: O630p COCTOSHMS HAYUHbIX 3HAHWI 06 aHTPOMOreHHOM U3MeHEeHUM KauMaTa / KokopuH A.
0.: PP3L, GOF, WWF Poccuu, 2005. - 20 c.

2 0630p poknaga Hukonaca CrepHa «9KOHOMMKA M3MeHeHUs knnMmaTay / KokopuH A. O., Kypaes C. H.: WWF, GOF - M.: WWF Poc-
cum, 2007. - C. 30.
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5.3

3anonHuTe TabnumLy aHTPOMOreHHbIX BbIOPOCOB MapHMKOBbIX
rasoB B CBOeM obnacty.

AHTPONOreHHbINH UCTOUHUK Kakue napHuKoBble rasbl
BblIOpOCOB o6pasylotca

[pepnpuatue «...»

5.4. 06nako B 6yTbinke

[aBanTte nonpobyeM co3aatb c06CTBEHHOE 06/1aK0. HanenTe B nNacTMKOBYH OYTbIIKY HEMHOIO BOAbI
(MpuMepHo 1 yariHy NOXKY). 3aXKruTe CUYKY U yoeamTechb, 4TO OHa XOPOLUO ropuT, 3ateM BpockTe ee
B OyTbIIKY. BbICTPO 3aBEPHUTE KPbILLKY M COXMUTE BYTbINIKY NSTh MW WeCTb pa3 (C 60bLLON OyTbINKOM
BaM NpuaeTcs npofenatb 310 bonbluiee ynucno pas). Bol yBuauTte, kak B OyTbinke 0b6pasyetcs obnako,
KOTOpOe YyaecHbIM 06pa3oM McUe3aeT KXKAbIN Pas, Koraa Bbl OKMMaeTe ByTblKy.

CoBeTbl AnS yCneLwHoM AeMOHCTPaLUK
MonpobyiTe n06aBUTL B BOAY HEMHOMO MULLEBOIO KPacuUTeNs — 3TO NOMOXET YCUAUTb HAMNSAHOCTb
aKcnepuMeHTa. Jlyylie ncnonb3oBaTb ManeHbkue 6yTtbiaku (500 mn).

Kak Bbl pymaeTte, Kak 310 paboTaer?

Obnaka 06pasyoTcs, Koraa Kanam Boabl B BO34yXe OCTbIBAOT, d 3aTeM OCELAKT HA YaCTUYKAX MblIK.
B 3TOM LEeMOHCTpaLUMM YaCTUYKM MbiAM MOAYYMAUCh OT AbiMa ropsuien cnuyku. Bosoyx B 6yTbuike
OXJTAXK[ANCS 3a CYeT ocnabneHns oasneHus nocne okatms ByTbinku. GkuMas GyTbiIKY, Bbl MUSMEHSIN
TeMnepaTtypy: KOMYECTBO BO34yxa B OyTblIKe MOCTOSHHO, HO CKaTWe MIACTMKOBOM OyTbiIKM M3Me-
HaeT 0bbeM rasa. PaclwumpeHue 6yTbinku obecneyvBaeT NOHMXKEHME TEMMEpPATypbl BO34yXa — B 3TOM
Clyyae [OCTaToOYHOEe A8 TOro, YToObl BOASHOM Nap Hayan NpeBpaLLaTbCs B XXMAKOCTb — 06/1aKO.

3TO UHTEpeCHO

B HacTosiwee BpeEMA y4eHbl€ UCMONb3YHKOT TY XK€ TEXHONOIMIO ANnd 06p830BaHMﬂ 06/1aKoB Haf, TEPPUTO-

pUSMU, TLLE HYXXEH AOXAb. DTOT MPOLLECC HA3bIBAETCS 3aceB 001aKOB M 3aK/IHOUAETCS B BbICBOOOXAEHUM
«MOCEBHbIX» YacTuL, (06bI4HO KpUCTannoB Moamnaa cepebpa) B BO3AyX. ITM YaCTULbl UMEHHO TOTO pas-
Mepa, KOTOPbI HEOBX0AMM AN KOHAEHCALUMM Ha HMX 061aYHbIX Kanesb, U TaknuM 06pa3om obpaszyroTcs
obnaka (1, BO3MOXHO, L,OXb).
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PaspenV W3meHeHue knnmaTta

§ 20.MPOTHO3bl U PUCKUN USMEHEHUS
KINUMATA B LEHTPANTbHOWM A3UMN

CornacHo cueHapusM naMeHeHns knmmara, k 2030-2050 rr. noBbilweHne TemMnepaTypebl B LleHTpanbHOM
A3un coctasut + 1°C+ 3°C. Ecm He BymeT NpMHATO Mep N0 BOCCTAHOBJIEHMIO ECHbIX 3KOCUCTEM, CNOCO6-
HbIX K cTabunmsaummn yposHa CO,, orpaHM4eHmnio BbIGPOCOB M NMPOAOIKMTCA HaKoMIeHne B atMocdepe
MapHUKOBBIX ra30B, K KOHLY CTOJIETMS MOBbILLEHWE TEMNEPATYPbl MOXET cocTaBuTb + 3°C + 6°C.

LeHTpanbHas A3usg — 3T0O O4YeHb YS3BUMbI PEerMoH B KOHTEKCTe M3MeHeHus kaumaTta. o BceM
MPOrHoO3aMm, yxe wuaywas Aerpafauns NefHUKOB MpPOAOMKMTCS. HacTopaxuBaeT OMMCaHHbIA B 5-M
Hoknage MUK nporHos. B Tom cnyyae, ecnu cpefHag TeMnepaTypa BO34yXa B BbICOKOropbsiX BO3pa-
cteT Ha 8 °C M Npu 3TOM KOAMYECTBO OCAAKOB YMEHbWMUTCSA HA 16% (4TO HE UCKNKYEHO, eCNn poCT
KOHLLeHTpaLuuii NapHMKOBBLIX ra3oB B atMocdepe OyaeT MATM NO MakCMManbHOMY cueHapwmio), kK 2100
rofy NegHUKM MOryT MCYe3HyTb. Toraa ycioBMS BEeAEHMS CENbCKOTO XO3(MCTBA CTaHYT B [LaHHOM pe-
rMOHe 0COBEeHHO TSXKenbiMK,a obecneyeHne HaceneHus NPoAOBOIbLCTBMEM NOTpebyeT 6onblumnx 3aTpaTt .

OxumpaeTtcs, 4TO MOBbIWEHWEe TeMnepaTypbl BO3AyXa NPUBEAET K YCUNEHUIO 3aCyLLIMBOCTM KIMMATA,
YTO BbI3OBET OMACHOCTb 3aCyXM, TAKKE MOBMSAET Ha YBEIMYEHMUE UHTEHCUBHOCTU TastHUS IEAHWMKOB, YTO, B
CBO o4yepefb, MOBbICUT PUCK HABOAHEHMM U cenel B LleHTpanbHOM A3nu.

Mpon3BOACTBO NPOAYKTOB CEIbCKOTO XO3SMCTBA CHU3MUTCA M3-32 HEXBATKM BOAbI, 3aCyXWU, HABOAHEHUN,

Xapbl U T. M.

Kbipreiackas Pecny6nunka npuHana 3akoH N2 11 ot 14.01.2000 r. 0 npucoeamHeHmm K PaMOYHOM KOH-
BEHLUMM 06 M3MEeHEeHUU KnumarTa. 3akoH Kbiprbisckor Pecnybnvku o patndumkaunmn Knotckoro npotokona
n PaMouYHOM KOHBEHLMM 06 M3MeHeHun knumata 6bin npuuat 15.01.2003 r. Hawa ctpaHa npucoeamHm-
nace K gononHeHumto Knotckoro npotokona ot 16 anpena 2009 roga.

Yennene mobankHoro
-napHukoBoro acpcpekta

" i OTpaxeHue i nornoiLeHne
(Ll COMHEUHOTO ManyueHHs

'IL’J'G g.a

%ﬁwqanue CYMMapHOI0 UCNapeHus
¢« (ssanoTpancnupaLn) :
_ ¥ noTepk BOAbk i g

KNUMATUYECKIX rnpoLeccos
(Hanpumep, Snb-HuHb0) n:;’i‘-lm:a

f ; Buibpocki
" MosbilweHne NapHUKOBLIX ra308
' | @ Wadposonen | |
R \ ‘Coupamoﬂus‘ nnowaau ' BB
Tasumne MepanoTel MOPCKOro nbaa ; TbinsHele Gypy

PucyHok 5.10. M3meHeHue knumama e LleHmpansHol A3uu?

1 KokopwuH A. O. M3meHeHue knmumaTa: 0630p [latoro oueHoyHoro goknaga MUK, - M.: BceMupHbIii ¢hoHA AMKOKM Npupoabl
(WWF),2014.- 80 c.

2 ZOIl Environment Network 2009. Climate change in Central Asia. A visual synthesis based on official information from the
communications to the UNFCCC, scientific papers and news reports.
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B KbiprbisctaHe ans peanusaunmn PaMoOYHOM KOHBEHUMKM 06 U3MEHEHUU KMMaTa u KMOTCKOro npoTokona
NoAroToBfieHo M npeacrasneHo B CekpetapuaT KoHeBeHuun Btopoe HaumoHanbHoe coobuweHne Kbiprbis-
ckor Pecnybnvkn no PamouHon koHBeHumnn OOH 06 nsmeneHun knnmarta (MMKP ot 6 mag 2009 ropa N?
274), B KOTOPOM PacCMOTPEHbI BOMPOCHI YS3BUMOCTU M afanTauum K YCI0BUSIM U3MEHAKLLErocs KnumaTa B
CeKTopax — BOAHbIE pecypcChbl, CENbCKOE XO31CTBO, 340POBbe HACENEHUS M Ype3BblYaiHble KNMMaTUYeckme
CUTYyaLMMN.

OCHOBHbIMU WMCTOYHMKAMM BbIOPOCOB MAPHMKOBbIX ra30B B Kbiprbi3cTaHe $IBASIKOTCS MCNOAb30BaHME
3Heprumn u cenbckoe xo3sncTeo. Obwue BbIBPOCHI NAPHUKOBbLIX FAa30B Ha Aywy HaceneHus B 2005 r. cocTa-
Bunun 2,5 1/4en. CO,-3kBMBaneHTa, Brtodas 1,7 1/4en. CO,. bonee nonoenHbl BbIGPOCOB NAapHUKOBbIX ra308
NPUX0AMTCS Ha buwkek n Yyrickyto ob6nacTb.

MN3meHeHMe knmMMaTa oTMevaeTcs U Ha TeppuTopun Kbiprbidckon Pecnybnnku. OueHka npupocTa Temne-
paTypbl 33 nepuoa HabnLeHW B paloHax CpeaHeropbs 1 BbICOKOropbsl MOKA3bIBAET yBEIUYEHUE TeMe-
paTypsbl B npegenax 0,5-1,5 °C. B cpepHem Temnepatypa Bo3gyxa ysennumnacb Ha 0,8 °C. CyMMa rofoBbIX
ocaakos 3a nepuof 1965-1990 rr. ymeHbwnnacs Ha 12 MM (3%) No CpaBHEHUIO C NpeabIAYLLIMM NEPUOLOM,
1930-1964 rr. YacToTa NosSIBNEHNS 3aCyX C PA3NIMYHOM CTeNeHb MHTEHCUMBHOCTM YBEINYMAACh B 2 pasa.

I'Ipor|-|03 U3MeHeHUs KinmMaTta U nocnencrtemsa ero usMeHeHus B KblprbI3CTaHe

O6beKTUBHbIE AaHHblE AMArHOCTUMKM IKONOrMYeckor 06CTaHOBKM CBMAETENBbCTBYIOT, YTO Ha TEppUTOpUMK
Kblprbi3cTaHa OTYET/IMBO NPOCIEXMBAKOTCS CUMNTOMbI F106aNbHbIX HEFAaTUBHbIX NMPOLLECCOB, MPEXAe BCEro
CBSI3aHHbIX C Aerpagaumen 3eMenbHoro hoHaa 1 CokpaleHMeM Buonormyeckoro pasHoobpasus. lMoa Bos-
[LeNCTBMEM rMObBaNbHbIX TEHAEHLMI NOTEMNNEHMS KNMMaTa BO3pacTaeT BEPOSTHOCTb NEPCNEKTUBHbIX PUCKOB
LNS CTPaHbl, CBA3aHHbIX C TpPaHCHOpMaLMen 3anacoB BOAHbLIX PeCYypCOB, YXYALLEHUEM YCI0BUIA Xn3Heobe-
CNeYeHns HaceNleHns 1 ecTeCTBEHHbIX 3kocucTeM. OfHaKo B KbIprbi3CTaHe elle COXPaHUIUCh YHUKANbHbIE
NpuMpoaHble CO0OLLLECTBA, KOTOPblE HEOOXOAMMO COXPaHATbL ANS CTabUNM3aLMM 3KONOTMYECKOM 06CTaHOBKM
He TONbKO B CTpaHe, HO M B LleHTpanbHO-A31aTCKOM permoHe.

Mo paHHbIM [0CYnapCTBEHHOrO areHTCTBa MO OXPaHe OKPYXAatoLWer cpefbl U NIeCHOMY X034MCTBY MpU
MpaBuTenbctee Kbiprbiackon Pecnybnnku, ocobyto TpeBOry Bbi3biBaeT B 3TOM MaHe BO3LENCTBME U3Me-
HEHWS KAMMaTa Ha COCTOsiHME NnefHMKoB Kbiprbisckor Pecnybnuku. JleHUKM — 3TO XpaHWAuMLLe 3anacos
NPeCcHOM BOAbl, KOTOPbIMU MUTAKOTCS MHOTOYMCIEHHbIe pekn. OHM TakKe UrpatoT BaXHYHK pOJib B YCTAHOB-
NIeHWM OMnpeneNieHHOro KiMMaTta Ha obwupHoM Tepputopumn BOKpyr. Ha Tepputopum Koipreisckorn Pecny-
6nmKkn HacuuTbiBaeTcs 8208 nenHMKOB, MMetoWwmx 06wy naowanb oneseHeHns 8076,9 KB. KM, € 06LWMM
o6beMoM 494,7 ky6. KM. Ha ceroaHsaWwHMi LeHb NAoWwaab onefeHeHus yke cHuamnack Ha 20%. Mo oueHkam
CNeLunanncToB, eCTb peasibHas onacHoCTb Toro, uto K 2100 rogy Ha TeppuTOpuKM pecnybanku He OCTaHeTCs
nenHukoB. 3a nepuog 1959-1980 rogos Ha MNMamunpo-Anae ucues 1081 negHuk, Ha 3annumiickoM Ana-Too —
71 nepgHuK, pe3Ko yMeHbLUUICS 06beM NeHMKOB MaccuBa AKLWbIMpak, GOpMUpYOLWNiA CTOK peku bonbLioi
HapbiH. YTpaTa negHWKOB MpuUBELET K COKPALLEHWIO CyMMapHOro noBepxHOCTHoro ctoka k 2100 r. 6onee
YyeM B ABa pasa.

Mo oueHKaM HauMOHabHbIX 3KCNEPTOB, U3MEHEHUE KnuMaTa byaeT cnocobCTBOBaTb M3MEHEHMSM U B
6uopasHoobpazum pecnybnuku. Npennonaraercs 3HaUUTENbHOE paclUMpeHne NYyCTbIHHOIO U CTEMHOrO Mo-
acoB. OxxnaaeTcs NoabeM BEPXHEN rpaHuLLbl MyCTbiIHHOMO nosica Ha 400 m, ctenHoro - Ha 250 m, neconyro-
BOro — Ha 150 M u cybanbnuickoro — Ha 100 M. PocT onycTbiHMBaHUS, CBA3aHHbIM C NMOBbLILLEHMEM TEMMepa-
Typbl, 0yaeT ycyrybnarscs pocTom aerpasaumm 3emenb, 00yC10BNEHHOM BOLHOM 3p03Meit U3-3a YBENUYEHMUS
yMcna NnosiMBOB. 3a OJMH NONMB B OpPOLLAEMOM 30He cMbiBaeTcst oT 10 ToHH 40 20 TOHH C rekTapa naowaam
MeSIKO3eMJ/ICTBIX YaCTUL, — CaMOW NIOAOPOAHONM YacTu noys. B 6yayuiem 3to 6ynert co3paBaTtb Npobiembl B
obecneyeHnn NpoaoBONLCTBEHHOM COCTOATENBHOCTM CTPAHbI.

CornacHo nccnefoBaHMIM HaLLMX YYeHbIX, Hanbonee NoABEPXXEeHHbIMK cekTopamu B Kbiprbi3ctaHe npwm-
3HaHbI:

e BOAHblE pecypchbl (TasgsHME NeaHUKOB, 0OMeneHue 03ep, yBeimyeHne o6beMa NOBEPXHOCTHbIX CTOKOB);

e 3100poBbe (poCT 3a60/1eBaEMOCTU M CMEPTHOCTM OT 60N1e3HEeN, CBA3aHHbIX C U3MEHEHUEM KIUMATA);

e 3KOCMCTEMBI (pa3pyLLeHME IKOCUCTEM, UIMEHEHME UX TPaHULL);

e CENbCKOE XO3[MCTBO (CHUXEHME YPOXKAMHOCTU PA3fIMYHbIX BULOB CENbCKOXO3MCTBEHHBIX KYNbLTYP U

nacTouL);

e KNIMMAaTMYeckMe 4YpesBblYaiHble CUTyauuu (yBEIMYEHME TpsA3eBbiX MOTOKOB, OMOJI3HEN, NPOPbIBOB

03€ep, NaBUH).
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PucyHok 5.12. CocmosiHue onedeHeHus 8 2100 2. omHocumensHo 60-bix 200087

M3meHeHue KnMMaTa u yBenMyeHne HYacToTbl U CUAbl CTUXUMHBIX 6eaCcTBUIA

fopHasa TeppuTopus Kbiprbi3ckor Pecnybnunkm B 3HaUYMTENbHOM CTENeHM NOABEPXKEHA BO34EMCTBMIO OMna-
CHbIX NPOLLECCOB M SBEHUM, TAKMX KaK OMON3HWU, CeNU, NaBUHbI 1 Ap. Takxke B pe3ynbraTe TasgHUS eAHUKOB
B ropax Kaxgzoe s1eto o0bpasyoTcs NefHUKOBbIE 03epa, HEKOTOPbIE U3 HUX AOCTUIAKOT BOMbLIMX pa3MepoB.

! Bropoe HaumoHanbHoe coobuernune KP no PamouHoil koHBeHUuunM OOH 06 uamMeHenun knmumarta. 2009 r.
2 Brtopoe HaumoHanbHoe coobuerune KP no PamouHoi koHBeHUuunM OOH 06 usmMeHenun knmumarta. 2009 .
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J1aBUHbI

Cenun

OnonsHu

’ [MoBbiWEeHNE NHTEHCUBHOCTU M CHVIXXeHNe NHTEHCUBHOCTU

PucyHok 5.13. [pozHo3upyembie mpeHObl UHMEHCUBHOCMU HEKOMOPbIX Ype38biualiHelx cumyauyuli 8 Keipeei3cmaHe 00
2100 2%

YacToTa M MHTEHCMBHOCTb MOATOMNJEHMIA TaKxke BO3pacCTaeT. M3-3a noatonneHui NMPOUCXOOUT 3arpda3He-
HWe 3arnacos ﬂpeCHOVI BOAbl, BO3pACTAET PUCK 60ﬂe3HEVI, nepenarnwmxca Yyepes soay, n O6pa3YIOTC$I MECTa,
61'Iar0|'|pMﬂTHbIe ONna pa3sMHOXEHUA HACEKOMDbIX, ABAAKLWMNXCA NepeHOCHNKaAMU 60ﬂe3Hel7|,TaKVIX KaK KOMa-
pbl. HaBoaHeHuMs Takxke NpUBOAAT K Pa3pyLleHUI0 XUNuL, Cy4aam yTonneHna u CI)I/I3M‘-IECKVIM TpaBMaMm, K
ne3opraHn3saumn B 06/1aCcTM oKazaHUs MEeONKO-CaHUTAPHbIX YCYT.

CokpaweHne 6Mopa3sHOO0Opa3UA U CMELLEHUE IPAHUL, SIKOCUCTEM

Knumatuyeckne MaMeHeHus), 4axke oYeHb He3HAUUTENbHbIE, MOMYT HapyLWKTb 6anaHC BUAOB B 3KOCKCTe-
Max, M HEKOTOpPbIE XMBbl€ CYLLeCTBa OyAyT BbIHY>XAEHbI MEPEMECTUTHCA B APYr1e panoHbl, NPUCNOCoOOUTLCS
WNIM NOTUBHYTD.

YyeHblie nogcumTanu, yto ot 15% no 40% BMAOB PacTEHUI U KMBOTHbIX MOTYT MCYE3HYTb C U3MEHEHUEM
KnnMaTa. YXe cerofHs NpomcxoamT pocT BbIMMpPAHUS B pe3y/bTaTe M3MEHEHMS KMMaTa, 0C0OOEeHHO cpeaun
TeX BUOOB, KOTOPbIE BbIHY>XAEHbI XXUTb UM XXMBYT M PA3MHOXAKTCS B Y3KMX AMana3oHax KosiebaHuit okpy-
KaloLLen cpenpl: TeMNepaTypbl, BAKHOCTU U T. 4. TaK, K U3SMEHAOLLMMCS YC/TOBUAM Cpeabl He MOTyT MpUCO-
CoOMTbLCS HEKOTOPbIE BUAbI Yepenax 1 NiryLex.

Knumatuyeckne n3aMeHeHMs BAUSKOT Ha YBEIMYEHME KOJTMYECTBA NIECHbIX MOXapOoB, pacnpoCTPaHSOLLMX-
CS1 B pe3ynbraTte NPOrHO3MpyeMbIX MPOAOJSIKUTENBHbIX 3aCYLUIMBbIX MEPUOLOB B IECHBIX PEMMOHAX, @ TaKXKe
CNOCOOCTBYHOT CMELLEHMIO TPAHMLL SKOCUCTEM BBEPX, B FOpbI.

YyeHble NpeanonaratoT, YTO BEPXHAS rPaHMLA MYCTbIHHOMO MOSCa Ha toro-3anagHoM Kblprbi3ctaHe nog-
HumeTca B ropbl Ha 200 M; ctenHoro nosica — Ha 250 m; neconyrosoro nosca — Ha 150 M. MccnepgoBaHus,
npoBedeHHble B paMkax [lepBoi HauMOHanbHOW MHBeHTapu3auuu necos KeiproidctaHa (YbiHrogxoes A.,
Cypannaesa B.,2010), BblaenstoT 4 OCHOBHbIE€ BUAA NECHbIX 3KOCUCTEM: OPEXO-MI040BbIe, XBOMHO-EN0BbIe,
ApYOBbIE M MOMMEHHbIE, KOTOPbIE Ha AaHHbIM MOMEHT 3aHMMalOT 5,6% Tepputopmnn?. IMEHHO 3HAEMUYHbIE
0pEeX0-MNNoA0BbIe U NMOMMEHHbIE Jleca Hanbonee YyBCTBUTENbHbI K USMEHEHUIO KNMMaTa.

C knuMaToobpasytoLen TOUYKM 3pEHMS, OLHUMU M3 HAUBAXKHEMNLLMX TECHBIX 3KOCUCTEM /151 HALLEN CTPaHbl
SABNAIOTCA NPUPEYHbIe NOMMEHHbIE Neca.

lMoMMeEHHbIN Nec — YHUKaNbHbIA CMMOMO3 AepeBbEB, KYCTAPHUKOB M TPaB, KOTOPble CBOMMM KOPHAMM Ha4-
€)XHO COXPaHSsIOT bepera OT pa3MbIThs, @ P10 peku YAEPXKMBAKOT Ha O4HOM MecTe. TaM, rae pyybu U peku

* Btopoe HauuoHanbHoe coobueHne KP no pamoyHoit KoHBeHuun OOH 06 uameHeHun knmmarta, 2009.
2 HauwmoHanbHas oLeHKa NecHbIX U ApeBecHbIX pecypcoB Kbiprbizckoit pecny6amku 2008-2009. OTBeTCTB. 3a Bbinyck A. YblHroa-
xoeB, B. Cypannaesa. MNpoekt MAO, 2010.
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no 6eperam NOKpPbITbl FYCTbIMM 3apPOCSIMU LEePEBLEB U KYCTAPHUKOB, PEKM NMOJHOBOAHEE, YaCTO BCTpeYatoT-
CS POOHUKM U pyYbM. HEHApYLLEHHbIM, 300POBbIM MOMMEHHDbIM NeC — 3TO YHMKaNbHAs 3KOCUCTEMA, KOTOpas
CaMa pacluMpsieT 30HY CBOEro Cyl,eCTBOBaHUS, yAEpXnBas U NpuBaekas Bnary, genas bonee MArkum u
BMIQXKHBIM MECTHbIN KNMMaT, CTUMYNMPYS BbiNafeHne 0CaaKoB. ECin pekn — KpOBEHOCHbIe COCYAbl 3EMIN,
TO MOMMEHHbIE /1eca — KPOBEHOCHbIE COCYbl XXMBOM Npupoabl», — oTMeyaeT npodeccop 3. . LLykypos.

He paspylieHHble NoMMeHHble coobuiecTBa 061aaatoT 60/bLIMM BUOOBbLIM pa3Hoo6pa3smeM. [1o HUM pac-
CensTCa MHOTME NpeacTaBuTeny pacTUTENbHOIO U XXMBOTHOIO MMpa. OHM NOAAEPXKMBAKOT €AUHCTBO U HOp-
ManbHOe GYHKLUMOHMPOBAHME COCEAHUX C HUMM IKOCMCTEM. B NoiMeHHbIX coobuiecTBax 0bMTaeT 6onblioe
KOMYECTBO HACEKOMbIX, B TOM YMCie 3aWMLaoWmnX Nnpuierawwme K norMe nonsg v fyra oT pasfmyHbiX
BpeauTenen.

Bo MHOrom yactoTta 1 paspyLIMTenbHOCTb NOXapPOoB, 3aCyX, HABOAHEHMI, @ TaK)Ke BETPOB B 3HAUMTEbHOM
Mepe NpoBOLMPYETCS HapyLeHUeM IeCHOro MOKPOBa.

HapyweHHas noMeHHas 3KOCUCTEMA He B CMNax YAepXaTb Pa3pyLUUTENbHYK CUY FOPHOM peku, npe-
[OTBPaTUTb YaCTOTy M MacwTabbl ywepba oT NaBoAKOB M cenei. Kpome TOro, Takas 3KOCMCTEMA CHUXKaeT
YPOBEHb YBAAXXHEHHOCTU U MPUBOLMT K OCYLLUEHMIO OKPECTHOCTEN pek 3a CYeT APeHNPOBAHMUS MOA3EMHOMO
CTOKa.

Yacto noiMeHHble coobLlecTBa npeactaBfieHbl pparMeHTapHo. OHM HaxoasaTCs B reorpauyeckon m3o-
NSLMKU Opyr OT APYra, YTO HEFAaTMBHO HA HUX BAUSIET. HET NpuToKa CcBeXUX 0C0Bel pacTeHUI U XKUBOTHBIX,
HOBbIX reHoB. Hebonbliag nonynauma XMBOTHBIX U PACTEHWIA, OCTABLIASCS B TaKMX YCIOBUSX, HAUYMHaeT
[erpagupoBaTh U BbIpOXAATbCS.

HeymepeHHble pybku 1 Bbinac B NoMe BeAYT K MOYTU MOSTHOMY MCHE3HOBEHUIO TaKMX MPUPOLAHBIX CO06-
WeCTB BO MHOMMX MeCTax 3TOro YyAeCHOro Mmupa, Yto ycyrybnsercs HeraTMBHbIM BIMSIHMEM NOCIeACTBUN
M3MEHEHUS KIMMATa Ha PEKU U UX MOMNMY.

OHyCTbIHMBaHMe U perpapauua 3emMesb

Herpagaumns 3eMenb B XX BeKke yCKOpuiacb
M3-3a BO3pacTalollero obuiero gaBneHus co
CTOpPOHbI MPON3BOACTBA CEJIbCKOXO35MCTBEH-
HbIX KY/JbTYyp, YpE3MEPHOro Bbinaca AoMaLl-
Hero CKoTa, KOHBEPCMM W BbIPYOKM Necos,
ypbaHU3aLMM M 3KCTPEMAJIbHbIX MOro4HbIX
SIBNIEHMI, TAKMX KaK 3aCyXW U 3aCONEHME MpU-
OpEXHbIX 3€MESb, 3a/IMBAEMbIX BOJTHAMMU.

OnycTbiHMBaHKWe gaBnsieTcs Gopmoi perpa-
[auuun 3emenb, B Npouecce KOTOpOM nnoao-
pOZHbIe 3eM/IM NPEBPALLAKOTCS B MYCTbIHM.

Herpapaumio 3eMenb BbI3bIBAOT MHOMOUK-
CneHHble HaKTopbl, BKAKOYAs 3KCTpeMasibHble
MOroAHble SIBNEHNS, 0CODEHHO 3aCyxXu, U Oes-
TENbHOCTb YeNoBeKa, MpMBOAALLLAA K 3arpsas-
HEHUIO MW Oerpagaumm KayectBa MOYB U
NMPUrOAHOCTM 3€MJIM, YTO HEraTMBHO CKa3bl-
BAETCS Ha MPOM3BOACTBE MULLEBLIX NMPOAYK-
TOB, CPeACTBAX K CYLLEeCTBOBAHMIO, NPOM3BOACTBE M NPeaoCTaBlEHMM OPYIMX MPOAYKTOB U YCITYT 3KOCUCTEM.

B Kbiprbi3ctaHe cepbe3HO CTOMT npobnema BOCCTa-
HOBMeHMs nactouw. o MHEeHMI0 MexXayHapOAHbIX
3KCMNepToB, M3y4yaBlwmx nocne pacnaga Coserckoro Co-
1033 COCTOsSIHME MacTomL, B Kbiprbi3CTaHe 4OCTAaTOUYHO
66110 5-10-T neT ANg BOCCTAHOBEHUS Pa3pyLLIEHHbIX
TeppuTOpU B MCXoaHoe coctosHue. Ceivac paspy-
LeHHble NacTbuLa He MCNOMb3YIOTCS Ha MPOTSIXKEHUU
6onee 20-Tn net, @ BOCCTAHOB/IEHME TaK U HE MPOM-
30wwno. PaspyLlueHHble coobLiecTBa (MaTpuLbl) BOCMPO-
M3BOAST TOSIbKO cebe NofobHble —pa3pyLleHHble NpK-
pOAHble KOMMIEKCbl. [e060TaHMKM Takmne coobuiecTsa
Ha3bIBaKOT A/IMTENbHOMNPOU3BOAHbIE, OHU [OCTAaTOUYHO
YCTOMYMBbI B CBOEM KOMMPOBAHMK CaMux cebs.

lpog. 3. . Llykypos

OeduuuTt nuTbeBoi BoAbI

Octpenweit npobnemort MOXeT CTaTb AedULMT NpecHoM Boabl. [IpUUMHONM 3TOro ByAeT 3HaUUTENbHOE TasiHME
NEeAHUKOB M CHEXHUKOB. Ha Tepputopum Kbiprbi3cTaHa Haxoaunoch okono 45% scex negHnkos CpeaHert Azuu,
1 OHU 3aHMManu 4% Tepputopum KbiprbisctaHa. CerogHsa nnowanb CoKpalleHus negHukos coctaenseT 15%.

o HekoTOpbIM NporHo3am Ha cneaywowme 100 net, B Kbiprbi3cTaHe NPOM30MAET MOHMXEHUE YPOBHS 03e-
pa Mccblk-Kynb 1 apyrmux ropHbix 03ep. Oxupaetcs ycuieHne HepaBHOMEPHOCTU BbINafeHUs LOXAEN NO
BPEMEHM U MO perMoHam. JInBHeBbIe JOXKAMN OYaYT CMEHATHCS NEPUOAAMM 3aCYXM, YTO BYAET CUABbHO BAMUSTD
Ha CeNbCKOXO35MCTBEHHbIE PErMOHDI.
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3ﬂ.0pOBbe HacesleHUa U USMeHeHune KnmmaTta

bonee rny6bokoe noHMMaHWe HaMu NpobneMm, CBA3aHHbIX C U3SMEHEHMEM KNIMMATA, NMOJIHOCTbIO MEHSEeT
HaWwwu B3rnsaabl M Ha GaKTOPbI, BAKSIOLWME HA 340pOBbe. ECM paHblle Halle 340p0Bbe, KaK 3TO HaM Kas3a-
J10Cb, rMaBHbIM 06pa3oM 3aBuceno oT 6e30nacHOro NoBeaeHMUs, HACeACTBEHHOCTH, poJa 3aHATUIA, BO3-
LEeNCTBMA MeCTHbIX GAKTOPOB OKpYXKatoLen cpeabl U J0CTyNa K MeAUMKO-CAHUTAPHOM NMOMOLUM, TO Tenepb
CTAaHOBMWTCS MOHATHbIM, YTO Halle 340pPOBbe 3aBUCUT €lle M OT COCTOSIHUS aTMoCdepbl AU U3MEHEHUS
Kaumara.

M3MeHeHWe KnMMaTa OKa3biBAeT O0/bLLOE BAMSHME HA XXM3Hb M 340POBbE YesioBeka. 3TO 0COOEHHO ak-
TyaNibHO AN9 Tpynn HaceneHus, Hambonee YyBCTBUTENbHbIX K KONeOaHUSIM KNMMaTUYECKMX NapaMeTpoB.
M3BeCTHO, YTO KONlebaHMs AaBNEeHNS, TeEMMePaTypbl, BNAXXHOCTU MOTYT CO3aBaTb HEKOMMOPTHbIE YC/IOBKS
4ns xusHu. Moasngsetca Bce 6onblue NPUMEPOB, KOTAA NOCNEACTBUS TaKUX M3MEHEHMI CTAHOBATCS MOW-
CTUHE TparnyecKkumum.

CornacHo pesynbTaTaM MCCIea0BaHMM M OLLEHKAM BO34ENCTBUS HA 300POBbE, B pErMOHE B BamKanwwme
LeCATUNETUS] OXMAATCA Cneayllne nocneacTemns: aeduunT NMTbEBOW BOAbl M HapyLIEHME KauyecTBa
CaHWUTAPHbIX HOPM, BONE3HM OT HeJoCTaTKa NMUTAHMS, 3a60/1eBaHMS OpPraHOB AbIXaHUS U annepruyeckue
peakuuu, yBenmyeHne KonmyecTsa TpaBM, Cy4aeB CEpAEYHOCOCYAMUCTbIX 3ab01eBaHUM, pOCT MHPEKLUM-
OHHbIX M Napa3uTapHbix 3a6oneBaHuUi.

BeposiTHble npobnembl Ong 340pOBbsS NHOAEN BO BCEM MMpE BbIXOAAT AANEeKO 3a npenenbl ove-
BMAHOrO MNpsSIMOro BO34EMCTBMA BO BpPEMS CTUXMIHbIX 6eACTBUIA: HAaBOAHEHMM, LUTOPMOBbLIX BETPOB,
MeTenen, TopHago U T.N. HaBoAHeHMS U TaldyHbl HEpeaKo NPUBOAST K INUAEMUSIM — MACCOBOMY 3a60-
JIEBAHMIO NIIOAEN, BbI3BAHHOMY MJIOXMM KaYeCTBOM BOAbl, 00/bLUIMM YUMC/IOM MOCKUTOB, TPbI3YHOB M APYrUX
NnepeHOCYMKOB OMACHbIX 6one3HeN.

3a ypapamMu CTUXMM HepenKo «MAyT» BCMNbllWKKM 6GoNe3Hel, CBA3aHHbIX C NOCTTPAaBMATUYECKUM
CTPEeCCOM U NCUXMYECKMMM pacCTporCcTBaMU. [InntenbHble 3aCyxu, 0COOEHHO CONPOBOXAAMOLWMECS CUb-
HbIMM BETPAaMM, YACTO NEPEHOCALLMMM Mblfb, MECOK M APYTrMe BELWECTBA, 1ECHBIMM NMOXapaMu U TPaBAHbI-
MU ManaMu, HEraTMBHO BNIMSIOT HA JIlOAEN C 3a601eBAHUSIMU KOXM, OPraHOB AbIXaHMS, B T. Y. 6pOHXMASb-
HOW acTMOM. JTM npobnemMbl CuibHee BCero nposBnstoTcs B Azuu, Appuke n ABCTpanuu.

Yto KkacaeTcs 6bonesHen, nepenalLmMxcs Yepes Boay, HaLo NOHUMATb, YTO BO3OYAUTENN MHOTUX MHPEK-
LMOHHBIX M Mapa3uTMyeckmnx 3aboneBaHnii MHOrOKPaTHO aKTMBU3UPYIOTCS Npu Bonee BbICOKMX TeMnepa-
Typax, 0COOEHHO NPU BbICOKOM BIAXKHOCTU UM CUMBbHbBIX LOXASX.

B oTHOWweHMK 3aboneBaHMit, NepeaaBaeMbIX «NEPEHOCUMKAMMU» — HACEKOMbIMMU, KNTELLAMM U TPbI3YHa-
MU: MepPEHOCYMKM HEKOTOPbIX MHPEKLMOHHbIX 3a00/1eBaHMIA CTAHOBATCS 60nee akKTUBHbIMM W/UNKW pac-
MPOCTPAHAOTCS Ha «CEBEpP» MPU MOBbILWEHWUM TEMMNEPATYPHI.

B psge HayuyHbix paboT roBopuTCS O BbISBIEHHOM BAMSAHUM KIMMATUYECKUX M3MEHEHMI Ha pacnpo-
CTPAHEHHOCTb «rnobanbHbiX» 3ab0NEBAHNUM, TAKMX KaK rpunmn, Tybepkynes u reMopparMyeckme nmxo-
pagkul.

CrouT Takke 06paTnTb BHMMaHME Ha Apyrue coumanbHblie aCnekTbl USMEHEHWS KNMMATA: POCT HEPABEH-
CTBA, COLlMANbHOM HAMPSKEHHOCTH, KOHDIMKTOB, BO3HMKAIOLLMX B TOM YMUCIE M 33 TEPSIEMbIE B pe3y/bTaTte
M3MEHEHMS KNMMaTa NPUPOAHbIE PecypcChbl.

B 5-om poknage MIBUK, 0 KOTOpOM Mbl FOBOPW/IM BblLLE, BbIAENAKTCA pa3/iMyHbie BMAbl BO3AENCT-
BMIA. BaXKHO MoAYepKHYTb,YTO HEFaTMBHbIE NOC/IEACTBMSA U3MEHEHUS KIMMaTa NO-pa3HOMY NPOSBAKIOTCS
B PasfiMyHbIX rpynnax HaceneHms. OHW Hamnbonee SABCTBEHHbI cpeay 6e€AHOro M ManoMMYLLEro Hacene-
HUS, HA TEPPUTOPUSIX C HU3KMM KayeCTBOM 34pPAaBOOXPAHEHMS, BbICOKMM YpOBHEM 3ab0/ieBaeMOCTH, B
T. Y. UHDPEKLMOHHOWM, BbICOKUMU PUCKAMK OT APYrUX HeraTMBHbIX (akTOpoB (HEQOCTaTOYHOE MMTaHue,
KypeHue, ankorosib, HApKOTUKM U T. [1.), CHUXKAKOLWMX BO3MOXHOCTM OpraHmn3Ma K CONpoTMBIIEHUIO Hebna-
FOMpPUSTHLIM YCIOBUAM U PA3IUYHBIM MHPEKLUAM.

My>XUMHbl M XKEHLLMHbI UMEKT HEepPaBHbIM [OCTYN KO BCEM TMNaM pecypcoB. Hanbonee ya3BneHHyto
rpynny B 3TOM acrneKTe COCTaBAAKT XeHWMUHbI U aeTu. [pobnemMa reHaepHOro HepaBeHCTBa NPUCYTCTBYET
B coBpeMeHHOM obuwectBe Kbiprbi3cTaHa, B KOTOPOM KEHLLMHbI MCKIOUYEHbI M3 06LLECTBEHHOM XU3HU U
NpUHSATUS peleHnin. OCHOBHbIE MONUTUYECKME PELIEHMS MPUHUMAKOTCS MY>XXYMHAMU, BE3 y4yeTa MHEHUI U
MHTEPECOB XEHCKOro nona. A Beab BOCNUTAHUE AeTEN, BeaeHMe ObITa, B TOM YMC/e M 06ecneyeHne ceMbu
NMUTLEBOM BOAOM, IOXKATC B OCHOBHOM Ha XEHCKME Nieyn. MIMEHHO XXeHLIMHbI U AeTM Bonblue noaBep-
KeHbl 60NE3HSIM OT HEA,0CTATKA NMUTAHUS, MHDEKLIMOHHBIM M MNapa3nTapHbIM 3a601eBaHUSM.

! KokopuH A. O. U3meHeHue knmumata: 0630p [MaToro oueHouHoro aoknaga MUK, - M.: BceMupHbIii doHA AMKOM NpUPOLb
(WWF),2014.- 80 c.
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5.5. KnumaT MeHsieTcs - Tebs KacaeTtcs

CocTaBbTe CNMUCOK NPOSIBNEHWUI U3MEHEHMS K/IMMATa, KOTOPblE MOTYT MNOBAMSTL HA
bynyLuee Bawero permoHa. [onpobyrite COCTaBUTb MPOrHO3: KAKMM MOXET CTaTb K/n-
MaT B BalleM permoHe yepes 50 ner.

K kakMm nocnencremsam npuBeneT NoTeneHne Knumata B KI::IpFIJIBCTaHe‘.7
Ha3oBWTe OCHOBHbIE MCTOUYHUKM MapHUKOBbLIX NA30B B KblprbISCTaHe.
PacckaxkuTe 0 COCTOSIHWMM NEOHUKOB B KblprbI3CTaHe.

AN =

I'IepeqmchTe BO3MOXHble CTUXMIAHbIe OenCcTBMS B KprFbI3CTaHe, CBA3aHHbIE C
M3MEHEHUEM KJTMMATa.

5. PacckaxuTe, kak NMOBAMUSET U3MEHEHME KNMMaTa Ha 6uopasHoobpasne U 3Ko-
CUCTEMDI.

Kakoe 3HaueHne MMEKT NOMMEHHbIE Nleca B K)'II/IMaTOO6pa3OBaHI/II/I?
Kak noBnnset uUsMeHeHWe KnnmaTa Ha 300p0OBbE HaceneHnd KprFbIBCTaHa?

§ 21. CMATYEHUE NOCNEACTBUN
U3IMEHEHUA KIUMATA

CMaryeHne nocneacTBuii U3MEHEHUs KMMaTa — 3TO UCMOMb3YEMbIA B KNMMATONOMMU TEPMUH, KOTOPbIV
OXBATbIBAET AENCTBUSA, NPEANPUHMMAEMbBIE B LEENSIX CHUXEHUS KONMYECTBA BbibpacbiBaeMbix B atMochepy
MapHMKOBbIX FA30B UM YAANEHUS 3TUX Fa30B M3 aTMOCdhepbl.

[lepeBbs yaanaoT n3 atTMocdepbl YINEKUCIbIN a3 1 NOMOLWALT YrAepos, N03TOMY IeCOHacaXaeHne ume-
eT o4yeHb 6onbwoe 3HaveHune. K coxaneHuto, Bbipybka n1ecoB NpuBOAMT K MOBTOPHOMY BbIOPOCY yrnepoaa B
aTMocdepy, YTo ABNSETCS OAHOM U3 OCHOBHbIX MPUYMH TOTO, YTO BbICOKOE COAEpPXKaHWe yrneposa B aTMOC-
bepe npeacTaBnseT Ha CEroAHAWHMI AeHb CEpbe3HYI0 Npobnemy.

CMsaryeHue BO34EMCTBUS KIMMATUYECKMX USMEHEHWIA UMEET NPSAMble U HENMOCPEACTBEHHbIE BbIFOAbl AN15
yenoBeka. Pan npeanoxeHHbIX CTpaTeErmMii CMArYEHUS MOXKET NONOXMTENbHO NOBUATb HA MEAULMHCKME MO-
ka3satenu. Hanpumep, yMeHblUeHWe BbIpabOTKM 3HEPTUM C MOMOLLBK CKUTAHWUS YIS COKPATUT 3arpsisHeHme
aTMocdepbl, TEM CaMbIM YMEHbLIWUT KOIMYECTBO PecnMpaTopHbiX (3a60n1eBaHUs OpraHoB AblXaHuUs) U cep-
LEYHOCOCYAMCTbIX 3aboneBaHumit. MpenoctaBneHne BO3IMOXHOCTEN AN UCMOb30BAHUS aKTUBHbIX BUAOB
nepeiBUXeHMs (€343 Ha Benocunese u xoabba) MOXET TakKe COKPATUTb YPOBEHb 3arps3HEHNUS OKpYXKato-
wei atMocdhepbl U YMEHbLIWUTb TPABMATU3M, CBA3aHHBINM C TpaHCNOPTOM. [ToTpebneHne NpoayKTOB NUTaHWS,
BbIPALLEHHbIX B MECTHbIX YC/IOBUSX, @ TAKXKE TeX, KOTOPble HAXOAATC B HUXKHEN YaCTU MULLEBOM LLENOYKM
(Hanpumep, GpPyKTOB, OBOLLEN M 3epHOBLIX KynbTyp), OyaeT cnocobCTBOBaTb COKPALLEHUIO pUCKa KaUMMa-
TUYECKUX U3MEHEHWUI M MOHMKEHWUIO PUCKA 3a60NEBaHMUIA KOPOHAPHbIX apTepuid, MHCYNbTA, TMNEPTEH3UMU,
0XMpeHUs n auabetal.

Mepbl N0 CMArYEHUI0 HEOOXOAUMBI, TaK KaK OHW BO3AEMCTBYIOT HA BEJIMUMHY U CTEMEHb U3MEHEHUS KIK-

t KopoteHko B.A.,omawoe M. A., bytoknsiHoB A. U. u ap. U3MeHeHne knuMaTa 1 340poBbe: MNocobue ansg MeguumHCKux paboTHu-
koB. - b.,2013.
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MaTa. B nepeyto o4epenb 3T Mepbl HeobxoaMMo NPUHATb NPOMbILLIEHHO Pa3BUTbIM CTPAHAM, Ha KOTOPbIE
npuxoanTca OCHOBHOI 06bEM Bbl6p0COB NapHUKOBbIX ra30B.

LencrBeHHOE U 3Cb¢eKTVIBHOG cMaryeHme nocneacTBuii USMEHEHMS KnnMmaTa B pa3BMBaAOLLMXCA CTPAHAX
3aBMCUT OT TEMMOB M06aNbHOMo pacnpoCcTpaHeHna U nepegayun wanamx TEXHO/OMUM, B N1aHe BO3OENCT-
BUA Ha KIMMaAT.

Mbl MOXEM COKpPaTUTb Bbl6p0CbI MapHKUKOBLIX ra3oB, eC/I YMEHbLINMM MCNONIb30BaHME UCKOMAEMOro TO-
nanea ona nponssoacTsa 3HEPrMn U 06paTVIMCﬂ K anbT€PHATUBHbLIM UCTOYHUKAM 3HEPIUN, TAKUM KaK CON-
HeYHaqa sHepruda, sHeprnua BeTpa 1 soAbl.

bonblwoe 3HavyeHne B AeNCTBUSX, HanpaBNE€HHbIX Ha CMArYeHne nocneacTBUi U3MeHeHMS KNMMaTa, MMeeT
COXpaHeHMe eCTeCTBEHHbIX 3KOCUCTEM KaK cbaKTopa, KOTOprVI COEPXKMBAET pE3KUE KITNMMATUHECKUNE KOoNe-
68HM9.ﬂ,€p€Bbﬂ yoandawT U3 aTMOCCDepr yrﬂeKMCﬂbIVI ras u nornowarT yrnepon, no3ToMy neCoHacaxxaeHue
MMEET 0YeHb OO/bLIOE 3HAYEHME,

CMArYEHUE NOCEACTBUN
U3MEHEHUA KIIMMATA

4

MEXAYHAPOOHbIE MEXAHU3Mbl  HALIMOHAJIbHbIE MEXAHU3MbI AAANTALMOHHBIE MEXAHU3MbI

‘

FMOBATIBHAACTPATENVIA . MEXAHM3MbI YMCTOTO i i MECTHBIE CTPATETVM _
WMEHELUIR KAMATA P A BT i CMAFYEHUA NOCNEACTBUI  CMAMMEHUANOCIENCTBUN
(PKVIK, KNV P) (MEPEAAYA TEXHOJIOTUN) | ™ 3 iEHEHMA KTUMATA V3MEHEHUA KIIUMATA

BHEAPEHUE AJIbTEPHATUBHbIX UCTOYHUKOB DHEPT N

PucyHok 5.16. CmMsa2yeHue nociedcmsuti U3MeHeHuUsl KaumMama

ME)K,D,yHapOAHbIe ycunua no npenoTepalleHnio USMeHeHUs KiuMarta

B 1988 roay lMporpamma OOH no okpyxatowein cpeae  KUOTCKUIA MPOTOKON - npoToKon
(BPOI\I/;ISI'I) n BcemupHag METeopO.ﬂOFM:/IECKaﬂ opraHusaums g OrpaHMuEHUM M COKPALLEHUM Bbi-
(0] P AR SOMECTC NPT Gpocon napuKo raon passT-

MU cTpaHaMmu, Takumu Kak CLUA, fino-

cbopa aKTyanbHOM WHGOPMALMK, KACAOLWLENCA U3MEHEHUS P e |
KMMaTa 1 BblpaboTKM MpeaioxeHuit. 3Ta rpynna B coctape 4%, FOCCUSA, CTpaHbl EBpOMenckoro

pPaccpenoToUeHHbIX No BceMy Mupy 2500 Beaylumx yueHbix €OH03a M T.n. B 2008-2012 rr. Keotbl
3KCMEPTOB OCYLLECTBASET aHANN3 TEKYLLEN HAYYHOM UHpop- BbIOPOCOB NAapHMKOBbLIX rasoB - CTpPoO-
MaLuMmM No 3TOMy BOMpPOCY. ro ycraHosneHHas KuoTtckum nporo-
OcHoBHas 3ana4ya MMKK cocTonT B nepuoanyeckom Bbiny-  KOJIOM HOpMa BbiGPOCOB NapHUKOBbIX
CKe OLLeHOK COCTOAHMS 3HaHUM 06 u3MeHeHnn knumata. M- rasos.
MK Takxe rotoBWT cneumanbHble AOKNAAbl U TeXHWYeCcKue
LOKYMeHTbI 1 noaaepxmeaeTt PaMouHyto koHBeHUmo OOH 06
naMeHenun knumata (PKMK OOH) nocpencteom cBoer paboTbl Haj MeToA0N0rMIMU COCTaBAEHUS HALMO-
HaNbHbIX KaAACTPOB NAapPHMKOBbIX ra30B.
B 1997 roay B gononHeHune k KoHBeHUmMn Bbin NpUHAT KMOTCKMI NPOTOKON, 0643bIBAIOLLMIA pa3BUTbIE
CTPaHbl COKPATUTb BbIGPOCHI MapHMKOBbIX ra3oB K 2008-2012 rogam Ha 5% ot ypoBHsa 1990 roga.
KWOTCKMI NpoTOKON — 3TO MeXAyHApOAHOe CornalleHne, KOTOpoe ycTaHaBMBaeT 0643aTenbCTBa pas3Bu-
TbIX CTPaH MO OrpaHUYeHuo BbIBpOCOB NapHMKOBbIX ra3oB B 2008-2012 rogax.
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PaspenV W3meHeHue knnmaTta

Mepbl no aganTauuum K nocneacreuaMm UaMeHeHUqd Knumarta

YenoseyecTBo XMBET B YCNOoBUAX MEHAKLLETOCA KNMMATAa, U MO3TOMY Mbl AOJ/XKHbI XK€ CErogHAa Hay4nTbCAa
pearnpoBaTtb Ha 3T U3MEHEHUA. COBpEMeHHbIe I'IpO6)'I€MbI, CBA3aHHbIE C KTIMMaTUYECKUMHN U3MEHEHUAMMN,
Tpe6y+0T OT KaXXaoro 13 Hac I'IpMOﬁpGTEHMFI HOBbIX 3HAHWM U HABbIKOB, KOTOPbIE NMNO3BOMIAT HAM BbDXUTb B
yanoBmUAX MEHAKLWEroca Kammara. K ycnoBuam agantaunm K U3SMEHEHUAM KIIMMaTa MOXHO OTHECTU KakK
rocyoapCTBeHHbIE OEeNCTBMS, TaK U Te, KOTOpPbIE Mbl MOXEM CO34aTb CaMM. Ha rocyoapCtBeHHOM ypOBHE Ha
OCHOBE Hay4HbIX MCCNenoBaHUM U NMPOrH030B BbICTPanNBAETCA CTpATErna pa3BuUTUA.

AuTo YXe cerogHa Mbl MOXEM CAEMAaTb HAa MHOUBUAYA/IbHOM ypOBHe? Bot HEKOTOpPble NPpUMEpPBLI.

CoxpaHsitte aKocucrtembl!
Co3paBaiite neconocaaku ans npepoTBpalLeHus cenei!

PaclimpeHune TeppuUTOpUiA €CTECTBEHHbIX IECHBIX COOBLLECTB — OAMH M3 CaMbiX CYLLECTBEHHbIX MEXaHM3-
MOB YCMNIEHUS BUMOTMYECKOI perynsaumnm Knmumara. s paclmpeHus TeppuTopuii 3KOCUCTEM HEOBX0AMMO
€03/1aBaTb MUKPO3anoBeaHUKM.

MWKpO3anoBeaHMK — 3TO OTHOCUTENbHO HEBO/bLLION Y4aCTOK, HAa KOTOPOM HE NMPOM3BOAUTCS XO3AMCTBEH-
Has [eAaTeNnbHOCTb: pacnallka, Bbinac CKoTa, 3aCTpoiKa U T. .

B oTMume oT 0c060 0XpaHseMbIX NPUPOAHbIX TEPPUTOPUIA, MUKPO3AMNOBEAHUKM HE TPEBYHOT OTBeAEHMS U
U3bATUA U3 XO3ANCTBEHHOTO MCMOb30BaHMA 3HAUYUTENbHbIX Maowanei. OHM 3aHUMAKOT OUYEHb HEBObLLIKE
YYacTKM, HE MMeloLLMEe 0COBO0M MPaKTUYECKOM LLEHHOCTU: Heyaobbs, KAMEHWUCTbIE M CKanWUCTble MecTa, OB-
parv 1 T. n. MMKpo3anoBeaHMKK He TpebyoT GUHAHCMPOBaHUA ANS CBOEr0o (GYHKLMOHMPOBAHMS, yayULLIAKOT
cpeny 06UTaHMS, CHUXKAIOT YMCIEHHOCTb BpeauTenei M notpebHOCTb 3aTpaT no 6opbbe ¢ BpeauTensmu,
MOBbILLAIOT MPOAYKTUBHOCTb CEbCKOXO3AMCTBEHHBIX YrOAMIA, MOBbILIAKT 3KONOTMYECKYH CTabUIbHOCTb U
03[10paBAMBalOT NPUPOAHYIO CPeay.

Mpu HEOBXOAMMOCTU OropaXKMBaHWUs CleayeT BbibMpaTb MeCTa C eCTECTBEHHbIM OrpaHUYeHMEM 4OCTyNa
L9 CKOTa U NPUMEHATb A48 OrpaXkaeHWUs MeCTHbli MaTepuan. Hanpumep, 3aropoaku, CTEHKMU U3 KaMHeW,
KOTOpble NPEerpa)aatoT BXOZ B Y4acTOK Cas MM oBpara.

O
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MUKpO3anoBegHNKa
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Ej Komnniekc HeHapyLLIeHHbIX
NONMEHHbIX CO0bLLEeCTB

PucyHok 5.17. [pumep cxembl c030aHUSI MUKPO3aN08e0HUKA
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HazHaueHWe MMKpO3anoBeAHMKa — BOCCTaHOBNEHME B1opa3zHoobpa3ns Ha y4acTKe M ero NoBbllLEeHWE Ha
npuneratwowwmx Tepputopusax. CIMWKOM UHTEHCMBHbIM BbINAaC MAM CNOLLIHAs pacnalwika NpMBOAAT K UcYes-
HOBEHWMIO MHOTUX MONE3HbIX U NPOLYKTUBHbIX BUAOB. Hanbonee kopMHble 1 NpuBneKaTe/bHble TpaBbl NoN-
HOCTbI BbI€AAKTCS CKOTOM M HE MOTYT AaTb CeMsIH. BcneacTBme 3TOro nonesHbiM BUAAM NTULL U HACEKOMBbIX
Herae pa3MHOXaTbCs.

B MuKkpo3anoBeaHuke, CO30aHHOM Ha NacTouue, 6e3 HarpyskM CKOTa pacTyT TPaBbl, CEMEHA Ha KOTOPbIX
6naronony4yHo Co3peBatoT U Pa3HOCATCS Ha BonbluMe pacCTOsHWUS BOKPYr MMKpO3anoBeAHMKa. Takoe pac-
NPOCTPAHEHME CEMSIH MOJIE3HbIX U KOPMHbIX PACTEHUI NOBbLILIAET KAYECTBO NACTOMLL.

Pa3MHOXatoLWwancs B MMKpO3anoBefHWKe Nnone3Has GayHa CHU3WUT YUCIO BpeanuTenei U 03L0POBUT Ceflb-
CKOXO351MCTBEHHbIE yroabs. B paae cnyyaes ans npusneyeHms nonesHbiX BUAOB MOXHO YCTPauUBaTb UCKYC-
CTBEHHbIE THE340BbS (YOexuLLa) U NpoBOAWTb ApyrMe GUMOTEXHUYECKME MEPONPUATUS, HE HapyLuatoLwme
YCNOBUWS A5 BOCCTAHOB/IEHMS €CTECTBEHHOr0 61Mopa3Ho06paszus.

OcHOBHbIe npuHUUNbI OpraHn3auuMm MMKpo3anoBeaHUKOB

° Onopa Ha BHYTpEHHME pecypcCbl: HE A0/IKHbI UCMOJ1Ib30BATLCA y,EI.O6p€HI/I$I,XI/1MVI‘-IECKI/Ie BewectBa U T. 4.

» He MewaTb NpMpoae, To eCcTb NO3BONATb XM3HM Pa3BMBATLCA TaK, KaK OHa MbITAE€TCA pa3BMBATbLCS HA
yuyacTke.

» [lomoratb NpUpPOAHbLIM TEPPUTOPUSIM. ITa MOMOLLb AOMKHA ObITb OCHOBAHA Ha Y4aCTUM MECTHOrO CO-
obLecTBa B CO34aHUMM MAKCMMaNbHO 6MaronpusaTHbIX YCIOBUIA ANS CYLLECTBOBAHUS Pa3/IMYHbIX Op-
raHM3MOB HA 3TOM TEPPUTOPUMU. DTOTO MOXKHO NErKO AOCTUYb 33 CYET CO3AAHMS CMELMaNbHbIX MeCT:
KOpMyLUeK, CneumanbHbIX MECT NPOXMBAHUS, LOMUKOB U T. 4. [11g 3TOro BCEro NMLlb MOXHO COXPaHUTb
CTapble ynaBluue AepeBbs, NPEKPaTUTb BbINAc Ha TEPPUTOPUM, OCTABNNATb MHM, BETOLb U Ap.

e 3aMelleHue QYHKLMI MECTHbIX AUKUX LEeCTPYKTOPOB KOHCTPYKTUBHbLIMU BUOAMM.

[lecTpyKTOpbl — 3TO BUAbI, KOTOPbIE NOEAAKOT pacTeHus. [IMKue AeCTPYKTOPbl — 3TO AMKME KMBOTHbIE, Hace-
KOMbI€, NTULLbI, MIEKOMMUTAIOLLME, KOTOPbIE MUTAKTCA PACTEHUSMM.

STOT NPUHLMN BAXKEH B CBSA3M C TEM,YTO B ECTECTBEHHbIX YCIOBUSAX HA IKOCUCTEMY MOCTOSIHHO BO3LENCTBYHOT
XMBbIE CYLLECTBA, B NEPBYIO OYepefb 3a CYET NoeaHus pacTeHuit. B ycnoeusx, Koraa Ha Tepputopum ciabo
NPEeACTaBIEH KOMMIEKC AMKMX KMBOTHbIX, KOTOPblE Bbl MOMIU NOEAATb PACTEHUS, YENOBEK LO/KEH CAMOCTOS-

Caxkaitte sapycamu!

[II sapyc
JlepeBbs

Il apyc
KYCTapHUKH

E
[ apyc X =
TpaBa

1A
r\lll /
(\\‘ ':

PucyHok 5.18. SlpycHas nocadka pacmerul
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PaspenV W3meHeHue knnmaTta

TENbHO YAaCTMYHO «noeaaTb» BMOMACCY pacTeHMI — OPraHM30BaB CKALLUMBAHME HEDObLUMX YHACTKOB (NEHTOY-
HOE MM MO3aMYHOEe CKALUMBaHME) B pa3HbiX MeCTax MMKpO3anoBeaHuKa (Ha naowaam He 6onee 25-30% ot
obLen TeppuUTOpUU MUKPO3aNoOBEAHMKA).

Mpn 3TOM, BO-NEPBbIX, CKALIMBAHWE HYXXHO MPOBOAMTb Tak, YTOObI OCTAaBaNIMCh HE3ATPOHYTbIE YYACTKM C
MOSIHOCTbIO BbI3PEBLUMMKU CEMEHAMM ANs obecneyeHmst HoBOM reHepaumn. CKallmMBaHME NO3BONSIET HOBbIM
BMOAM MpPOM3pacTaTh Ha 3TOM TEPPUTOPUM. DTOT NPUHLIMM HaMbonee akTyasieH ANis CTEMHbIX U IYFOBbIX MU-
KpO3anoBeaHMKOB.

¢ OrpaHuyeHue U NpekpaLleHne MHTEHCMBHOIO NPUPOAONOAL30BAHMS HA TEPPUTOPUM. DTOT NPUHLMN
MOXHO 06ecneynTb 3a CHET OropaXkMBaHMs y4acTka Kak MpUpOAHbIMU, TakK M UCKYCCTBEHHbIMU MaTepu-
anamu.

Hanbonee ycTonumBbIMM 3KOCUCTEMAMM SBASKOTCS Te, rae 6oratoe buonormyeckoe pasHoobpasue. Takoe
pa3Hoobpasue AOCTUIAeTCS B TOM YMCIE U 3a CYET SPYCHOCTM NMpUpPOAHOro coobuwectea. CBoeobpasHas
«&MHOTO3TAXHOCTb», KOrAa BEPXHUI SpyC 3aHMMAIOT AepeBbsl, CPeAHUI — KYCTAPHUKK, @ HUKHWUIA — TPaBbl,
yalle Bcero HabngaeTca B NECHbIX CO0OLWEcTBax, B 0COOEHHOCTM B MOMMEHHbIX Jiecax, YtTo obecrnevymBaeT
MX CTabUNbHOCTb.

Mocapka pacTeHuii B NoiMe peku AOMKHA CTPOMTLCS NO NPUHLMMY NOBbILWEHUS APYCHOCTM, KOTAa CHava-
Na BbICAXXMBAETCS MHOTO BMAOB TPaB, KYCTAPHMKM, @ 3aTEM — HU3KOPOC/blE M BbICOKOPOC/ble AePeBbS.

Takag opraHu3aumMs Nocagok co34acT Mecta 06UTaHMS MHOTUM PefKUM U NONEe3HbIM HACEKOMbIM, 3BEPSIM
M NTULAM, CO34aCT YCI0BUA AN19 HAAEXKHOM 3alWMTbl NPUNEraloWwmnx Nonem 1 Nyros, a Takxe caenaeT ux npu-
B/IEKATENIbHBIMU AJ1 IKOTYPU3Ma U OTAbIXA NOAEN.

OseneHgirte TeEppUTOPUIO p33H006pa3HbIMM MeCTHbIMU BUAAMU paCTEHMﬁ

B npouecce BOCCTaHOBNEHUS BMOTUYECKON peryns-

LMW KNMMaTa NecHble coobLlecTsa MrparoT OCHOBHYHO MaTtb NMPUHLMIMNOB eCTeCTBEHHOro 03e/IeHeHUs
ponb. [1ng noBbllWeHMS YCTOMUYMBOCTM JIECOB HEOBXO- ¢ O3eneHeHne MecTHbIMM BMOAMU

VMO NPOBOAMTL NOCAAKU LPEBECHBIX U KYCTapHUKO- e Wcnonb3oBaHne pasHoobpa3HOro kKonuue-
BbIX pacTeHui. [pn BbIBOpe OCHOBHOM YNOp HYXHO CTBa BMAOB PaCTEHWI

[enatb MMEHHO Ha BMAbl, KOTOPbIE NPOU3PACTaOT Ha * lpuBneyeHne HaCeKOMbIX, MTUL, U APYTUX
[aHHOM TeppuTopuu. [ns peanusaumm Takoro Tuna KMBOTHbIX Ha Y4aCTOK

03E/IEHEHMS OTEYECTBEHHbIMU YYEHbIMM Oblna pas- ¢ VickntodeHne xummyecknx Metofos obpa-

OOTKM pacTeHun
e [locagka 30HanbHO pa3HOOOpa3HbIX MO
dbopMe U BbICOTE pacTEHMM

paboTaHa KOHLEMUMA eCTeCTBEHHOIO O3e/IeHeHuS.

JTa KOHUeNuus aenaeT OCHOBHOW ynop Ha UCNONb-
30BaHMe AM3aNHEepCKUX naen, NpeasiodKeHHbIX CaMoW
nNpupoaoK 0N9 03eneHeHums.

ﬂpeumymecmea ecmeCcmeeHH020 03€J/IeHeHuUs

o [lns o3eneHeHus Nerko nofobpatb HE06X0AMMbIE PacTEHMS, TaK KaK Cpean AUKUX U KYNbTYpPHbIX pa-
cTeHuI Kbiprbi3cTaHa ecTb MHOTO AEKOPATUBHbIX BUIOB.

 PactutenbHble cO06LLECTBA, XapaKTepHble A1 JaHHOW MECTHOCTM U KIIMMATUYeCcKoro nosca, TpebyoT
ropasfio MeHbLUE YCUAKIA MO NOALEPXKAHUIO U yXO4y.

 PacTeHus co34a0T ONTUMAsbHbIE MUKPOKIMMATUYECKME YCIOBUS A1 HACENEHHOTO MYHKTA, A0MA, rAe
OHM NPOM3PACTaIoT.

e BHoCAT BKNag B coxpaHeHne 61ON0rMyeckoro pasHoobpasmns AaHHOM MeCTHOCTU (MyTeM pacnpocTpa-
HeHUs CeMSH).

» CocTosiHME 3[0pOBbS, NPUKMBAEMOCTb M 3aLLMLLEHHOCTb OT BpeauTeneit y 60/bLIMHCTBA PaCcTEHUH
MECTHOrO MPOM3PACTaHMS FTOPA3/0 BbIlLE, HEXXENN Y 3aBE3EHHbIX!
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e (CTOMMOCTb MECTHbIX paCTEHMVI Ha NopAnoK HMXKe,YEM Yy NPUBE3EHHbIX.

KoHuenums ecTeCTBEHHOIO 03e/IeHEHUS NpeayCMaTPUBAET UCMOb30BaHWE BUAOB PaCTEHMI, NponU3pa-
CTAlOLWMX BOKPYF Bac, a TakKKe NPUMEHEHUE AM3aNHEPCKUX UOEN, OCHOBAHHbIX Ha MECTHbIX NaHAalwadTax.
TakoM noaxon MOXET CTaTb YacCTbl0 HOBOrO AM3aliHa BalIero yyacTka, eCTECTBEHHO M MPUBNEKATENbHO
M3MEHWB ero 06/IMK B ly4Lyt CTOPOHY. AKTYanbHO NpU TakoM AM3aiHe BbICOKOE pa3Hoobpasune nucnosnb-
3yEMbIX B 03€/IEHEHUM BUOB PaCTEHMIA, CO34aHUE YCIOBUIA AN NPUBNEYEHMUS HACEKOMbIX, MTUL, U Ap.

'l ” Mcnonb3yitTe KOMNOCTHbIE AMbI AN NepepaboTKu opraHMYecKkoro Mycopa

CazoBbl KOMMOCT XOPOLU M BbIFOAEH BO BCEX CMbl-
cnax.[lng pacteHmin KOMMNOCT — 3TO NpeKpacHoe opra- He OKMraiiTe IMCTbA M TPaBY — OHY Npekpa-
HUYeckoe yaobpeHue, HacblWeHHOe HeobX0aUMbIMU CHbIP KOMMOHEHT KOMMOCTOB 1 XOpOLUEE Y0-
MMKPO3/IEMEHTAMWN M TyMycOM. [lng nousbl - cpen- 6peHue Ans Bawero caga Wi oropoda. Or-
CTBO, ynydllatowee CTPYKTypy rpyHTa, OKasbiBatolee HEM YHUUTOXAKTCS LeHHeWLne noYBEeHHble
paspbixnawolee u cbeperatowee Bnary AenCTBUE. MMKPOOpraHM3msbl, 0becrneunBatoLime MHOrne
Mpu KOMNOCTUPOBaHUKN 06E3BPEXMBALOTCS MATOrEH- nonesHble CBOMCTBA NoYBbl. KOCTpbI Ha nonsix
Has MuKpodnopa 1 anua renbMmMHTOB. KoMnocT - 310 M Oropojax NpUBOOAT K YXYALUIEHUIO Cpesnbl
OT/IMYHAA «CTO/I0BaaA» Oaa NTUL, U MEeNKMX HaCeKo- 0BMTaHMUA XXMBOTHBIX M MTULL, YHUUTOXKEHMIO
MOSAHbIX XMBOTHbIX, @ TAKXe MECTO MaccoBOro 06- NOYBEHHOIO rymyca, HapyweHUIo CTPYKTYpbl
MTaHUS M Pa3MHOXEHUS AOXKAEBbIX YEPBEM, KOTOpbIE MO4BbI 1 CHKEHWIO NI0A0POAUS.
(Hapsamy ¢ 6akTtepuamu u rpubkamm) pasnaratot op-

raHu4yeckue BeLLecTBa, NPOM3BOAS KOMMOCT.
Mpy Npon3BoACTBE KOMMNOCTA OTNAAAeT HEOBXOAMMOCTb XKeUb SINUCTbS U TPABY — 3TO NPEKPACHbIN KOM-

Yro KnacTb B KOMNOCT:
4yeM Mesibie Matepuan, Tem bbicTpee KOMNOCT ByaeT nepepaboTaH B rymMyc.

conoma
cBexas

CKOLLEHHas
TpaBa

30714
npownorogHne
NNCTbA
KYXOHHbIE
0oTX0Abl
OMUNIKHU

CeHO

PucyHok 5.19. Co30aHue KoMNOCMHbIX M
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PaspenV W3meHeHue knnmaTta

MOHEHT KOMMOCTOB U Xopollee yaobpeHue AN Balero caga uam oropoaa.
OrHeM YHMUTOXAlOTCS LEeHHeMLWwne NoYBEHHble MUKPOOPraHu3Mbl, obec-
neynBaloLMe MHOrMe mnonesHble CBOMCTBA Mo4Bbl. KOCTpbl Ha Mmonsx M
oropofax NpUBOAAT K YXYAWEHUKO Cpefbl 0OUTAHMS XMBOTHBIX M NTUL, eXerogHO OT nocnen-
YHUUTOXEHMIO NOYBEHHOIO ryMyCa, HapyLWEeHUIO CTPYKTYpPbl MOYBbI U CHU- CTBUI BO3LEIICTBUS
KEHUIO N1oACpOAMA. [OMOKCMHOB  yMMpaeT

[lna co3paHmsa kKoMnocTa BaM notpebyeTcs aepeBsaHHAs KOHCTPYKLMS He 10 20 000 yenosex.
mMeHee 1M (1 x 1 x 1) B yaaneHHoM 4yacTm caga.

BakHO, 4TOObI 3eneHble CJIOM YepeaoBannCh C CyXnMMmM — 3To obecneymn-
BaeT BEHTUNALMIO M YCKOPEHME npoLiecca.

HenpuatHble 3anaxu CBUMAETENbCTBYOT O TOM, YTO MPOLECC KOMMNOCTUPOBAHUS MAET HENPABWUNbHO. 3a-
nax aMmMmnaka — 06 M3NULLIHEM KONMYECTBE a30TOCOAEPXKALLMX (3E1EHbIX) BELLECTB M O HEA0CTAaTKe KMCIO-
poaa. B atom cnyyae HeobxoanMmo fo06aBUTb yrneponocoaepxalme (KOpMYHEBbIE) MaTepUansl.

lNomecTuTe KOHTeHep Ha 3eMiie, YyTo6bl YepBM, BaKTepUM, FPUOKM U T. M. MOTIM NONAAATb B KOMMNOCTHYHO
Ky4y 419 YCKOPEHMs MpoLecca rHUeHus.

Mo p[aHHbIM MWpo-
BbIX nccnenoBaHUM,

He cxuraite uspenua us nnactmka

Mpy OKUraHuMM nnactMaccbl B atMocdepy BbiaenseTcs 60nblloe KOAMYECTBO 3arpsi3HAIOWMX BeLLecTs,
KOTOpble Ype3BblYalMHO BPEAHbI KaK A1 OKPYXKatoLLen cpefbl, Tak U AN 340pOBbs N0AEN.

[bIM OT OKMraHWa COAEpPXUT OnacHble S4bl — OKMCIbI Cepbl, a30Ta, GEHObI, TOKCUYHbIE YIIEBOA0POAbI,
KaHLepOoreHHble AMOKCUHbI, CNOCOOHbIE BNMSATb HA HACeACTBEHHOCTb, HE TOBOPS YXKe 0 APYTMX COeAUHEHMU-
X CBUMHLA, PTYTU U OPYIUX TSHKENbIX METANIO0B, KOTOPblE NMPUBOAST K YBEIMYEHUH OHKONOrMYeCckmx 3abone-
BaHWM, BPOHXUANbHOM aCTMbl, 33601€BaHMIA OPraHOB AbIXaHMS U APYrMX ONacHbIX 6onesHewn.

«YBopKa» NyTeM CKMUraHWsa NOAMITUNEHOBBIX BYTbIOK, MAKETOB U APYTMX U3AENUN M3 NNACTUKA HAHOCUT
HemnonpaBuMBbIN Bpes, 340p0Bbio YenoBeka. [pu ropeHun MNBX-nnactnka (06pe3ku nMHoneyMa, Kpblluku oT
NNaCcTUKOBBIX OYTbINIOK, KOX3aMEHUTENb, KNeeHKa, u3onauua kabens, GaoMactepsl U MHOTME Apyrue usae-
nus) Boigensetcs 6onee 75 BbICOKOTOKCMYHBIX BellecTB. Cpean HUX — CaMblil CUMbHBIV 94, CO34aHHbIR Yeno-
BEKOM — AMOKCMH. OH cnocobeH HakaniMBaTbCs B OpraHuM3Me, NOCTENEHHO OTpaBnsas u youeas.

MUcnonb3yiiTe BO306HOBNSIEMble UCTOYHUKU SHEPrUM —
COJIHUe, BETEP U BOAY

Bo306HOBNSIEMbIE UCTOYHMKM SHEPTMM — MPEKPACHasi aibTEPHATMBA CYLLECTBYIOLLMM UCTOYHMKAM. Con-
HEYHAs S3Heprus He TONbKO IKOHOMUT PECYPChbl CEMbM, HO M 3Koornyecku 6esonacHa. CoxpaHeHWe 3KOCK-
CTEM M UCMONb30BAHNE BO30OHOBSEMbIX MCTOYHMKOB IHEPTUM — MPEKPACHbBIN MEXAHU3M CHUXKEHUS Bbl-
6poca aHTPOMOreHHbIX NAPHMKOBbIX ra30B. B HacToAWmMiM MOMEHT KOMOMHUPOBAHHOE MCMOJIb30BAHME 3TUX
TEXHONIOTMIA MOXET MNOJIHOCTbIO 06eCcneynTb SHEPreETUYECKYH HE3aBUCUMOCTb OMa, CEMbMU.

beperure 3Hepruio!

‘R

Mcnonb3yite aHeprocbeperatolume namnbl 1 OTONUTENbHOE 060PYA0BaHME. 3aMeHa 1AM HaKanMBaHMA
Ha BbICOKOI(DEKTUBHbIE, CBETOAUOAHbBIE U AP. TEXHONOMMM NO3BOSET 3KOHOMUTb 0 90% 31eKTpO3HEPTUM,
KOTOpas pacxofoBanach Ha OCBELeHUe nomelleHuit. Kpome Toro, Takue TEXHONOrMM 06ecneyumnBakoT KO-
HOMMWIO NMPUPOAHbBIX PECYPCOB, UCMOMb3YEMbIX /1 MONYYEHUS INEKTPUYECTBA, U, TaKMM 06Pa30M, CHUKAIOT
BbIOPOCHI AHTPOMOrEHHbIX MAPHMKOBbLIX rA30B B aTMOCHEpY.
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beperurte Tenno!

A

MpoBoauTe TENIOM30NSLMIO LOMOB. MICNONb3yiTe COBPEMEHHbIE M TPALMLUOHHBIE TEXHONOMMMU U30NSLMM
AOMOB. bonbLuas yacTb Tenna, KOTopas UCMoAb3yeTcs HaMKU AN 060rpeBa XUNULLA, TEPSIeTCs 13-3a C1aboi
TENNOM30NALMN. YCUNEHME U30NSALMM OKOH M ABEpPENt, UCMoNb30BaHUe 3DHEKTUBHBIX NeYeit — BCe 3TO Tex-
HONOIUM, NO3BONAOLME 06ECNEYNTL IKOHOMMUIO AN CEMbM M Barononyyne Ans NpUpoLbl.

CnepuTe 3a YUCTOTOM BOAOUCTOHHMKOB.
bepeXXHO OTHOCUTECH K MUTHEBOM BOAE.
He cnuBaiite 6bITOBbIE OTXOAbI B PEKM U apbiKu

MobanbHble M3MEHEHMS KNMMaTa NPUMBOAAT K YBEMYEHUIO KONMYECTBA 0CAAKOB, HAPYLLAIOT CYLLECTBYIOLLME
CUCTEMbI BOLOCHAGXeHMS, COKpALLAKOTCS 3anackl NUTLEBOM BOAbI; MPOUCXOAUT €e 3arpsisHeHue, NoBbILAeT-
CS TeMnepaTtypa NOBEPXHOCTHbIX BOA, CNOCOOCTBYIOWAS POCTY MUKPOOPraHM3MoB. B Takux ycnosusx Boaa
CTaHOBWTCS UCTOYHMKOM POCTa, Pa3BUTUS M pacnpocTpaHeHus Bo3byanTteneit MHMEKLUMOHHbIX 3a601eBaHMI.

[ins npenoTtBpalleHms 3TUX NOCNeACTBUIF He06XoaNMMO cobntoaaTh CneaytoLme Mepbl NPeaoCTOPOXKHOCTH:

ynotpebnaiTe Ans NUTbS U NPUTOTOBIEHWS MULLM TOSIbKO KMMSYEHYHO BOAY;

He Nonb3yWTecb BOLOM M3 apbIKOB, PEK U APYrMX OTKPbITbIX UCTOYHMKOB;

MOWTE PYKW C MbIJIOM Nepes efoi U Nocsie NoceLLeHns TyaneTa;

CTpOWTe TyaneTbl Ha paccTosiHun 20 METPOB OT UCTOYHUKOB BOAbI;

cnepuTe 3a YNCTOTOM TEPPUTOPUM BOKPYT UCTOYHMKOB BOAbI (HE LLOMYCKANTE CKOT K UCTOYHUKAM MUTbE-
BOM BOAbI);

cobntoparite caHUTapHblEe MPaBUIA NPU COOPYXKEHUMU KONOLLLEB;

He LLoNyCcKanTe CTOKa CTOYHbIX BOA M MycOpa B KOMOAELL, 3aKpbIBaMTe Konoaew, PerynspHo cegute 3a
YMCTOTOM KOJIOALEB;

cnepuTe 3a UCNPaBHOCTbIO paboTbl KONOHOK M BOAOMNPOBOAHOM CETH;

MCMNONb3YyITE MbIIOMOIOLLME CPEACTBA, IEFKO pasnaralolimecs B NpUpoae (Xo3gMCTBEHHOE MbIO, CTU-
paNibHble ¥ MOKOLME CPEACTBA MOCNEAHUX NMOKOMEHUN);

orpaxpganTe NpUpoLHbIe MCTOYHUKM BOAbI (POLHMKM, APTE3NAHCKME CKBAXKMHbI), COBNtofaiTe npaBuna
OXpaHbl BOJOUCTOYHUKOB;

He 3acopsiiTe bepera pek,03ep U Ap.;

obopyaynTe CTOKM ANS C/IMBHbLIX U CTOYHbIX BOA;

NPaBWIbHO pa3MeLLaTe U COOpYXKanTe KaHaNM3aLMOHHbIE CENTUKM (CTOYHbIE SMbI).

bbITOBbIE CTOUYHbIE BOAbI AENSATCS HA «cepbie» U «4yepHble».

«Cepble CTO4YHbl€ BOAbI» — 3TO CTOKU, NOCTynakvwme mn3 BaHHOM, KYXHM, CTMpaJ'IbHOVI MallWHbI (B nx co-
CTaB BXOAAT MblsioMoKOLWMNe Cpe,EI.CTBa).
«‘-Ieprle CTOYHblI€ BOAbI» — 3TO CTOKU, NOCTYyNaKLWMeE U3 Tyaneta.

CToKM MOryT NpeABapUTENbHO PA3AENaTbCsl BHYTPU AOMA WM MOCTynaTb B eauHylo cucteMy cbopa u
nepepaboTku. [INg OUUCTKM «CTOYHbIX» BOA NPELNAraeTcs X pasfaeNbHblii CO0p, T. K. NPUHLMUM 06e3BPexXU-
BaHMs HECKO/IbKO Pa3NNYeH.
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HenocpeacteeHHoe BO3AENCTBME U3MEHEHUS KIMMATa B MEPBYIO 0Yepeb NPUBOAUT K YBEUUEHUIO CI1Y-
yaeB 3ab60/1€BaEMOCTM HaceNeHus 6oNe3HIMMU CepAEYHOCOCYAMUCTON CUCTEMBI, CUCTEMbI KPOBOOBpaLLEHMSA
W ObIXaTeNbHOM CUCTEMbI U MOSABNEHMIO HOBOOOPA30BAHMIA.

[N npenoTBpalLeHms 060CTPEHMI XPOHUYECKMX 3a60/1€BaHMIN HE0OX0AMMO COBI0AATL CIEAYIOLME MEPbI:

perynspHo nocewianTe Bpaya Aas NoayyeHus KOHCYNbTaumii 1 06cenoBaHui, KOHTPONUpYiiTe Teye-
HWe 3ab0neBaHuUs, peryaspHO NpUHMMaiTe Ha3HaYeHHble BPAYOM IEKAPCTBEHHbIE CPEACTBa;
YKenaTesbHO YCTAHOBUTb B MOMELLEHMUSAX KOHAULMOHEPDI;

ynotpebnsaite 6onblue XUAKOCTU (4al, BATAMUHU3UPOBAHHbIE HAMUTKK U Ap.);

No BO3MOXHOCTM M3MEHUTE BpeMsi paboTbl B NEPUOL, NOBbILEHWS TEMNEPATYPbl BO3AYXA;

6onbLie 0bpallaiTe BHUMaHWe Ha COCTOSIHME 34,0POBbS MOXMIIbIX JIOAEN U AeTel;

cobntofarte npodunakTMyeckme Mepbl 415 NpefoTBPaLLEHUS pa3BUTUS M 060CTpeHMs 3aboneBaHuit;
BEAMTE 30POBbIVi 06pa3 XMU3HMU.

CobnropaiiTe NnpaBuia IMYHOM U 06LWECTBEHHOM MTMIUEHDI

[lna npenoTBpalleHns pa3BUTUA MOCIEACTBUIA BAUSHUA U3MEHEHMS KAMMATA Ha 3[40pP0OBbe HEOHXO0AMMO
cobntoaaTh NpaBuna IMYHOM TUIMUEHDI:

cneguTe 3a YMCTOTOM pyK M Tena;

perynsipHo npuHMMamTe gyu;

cneguTe 3a YNCTOTOM ofexabl, 00yBu;

COAEepXnTe B YUCTOTE BOMOCHI U HOTTH;

ynoTpebnanTe KayeCcTBeHHbIE MPOAYKTbI MUTaHUS C cobntoaeHneM npaBua 06paboTKM U Npurotosne-
HWS MULLK;

cobnoparite NpaBuaa rmrreHsl Npy 06WEeHUU C 4OMALLHUMU KMBOTHBIMM.

BaxkHbIM (haKTOpOM NpefoTBpaLLEHMS PpacNpPOCTPAHEHUS M pa3BUTUSA 3aboneBaHUI aBnseTCs cobnoae-
HMe Mep 0OLLECTBEHHOM TMIUEHDI:

perynspHo ybupaiTe mycop;

He OKMranTe pacTUTeNbHble OCTAaTKM U NPOAYKLUMIO, COENAHHYI0 M3 NAaCTUKA,

MCNONb3YyMTE KOMMOCTHbIE SMbl;

ceamTe 3a YMCTOTOM YOOPHbIX MOMELLEHMI, AOMA U MPUYCaaeOHbIX Y4aCTKOB;

cneguTe 3a YMCTOTOM MOMELLEHUI ONa coaepXaHMs CKOTa, Capaes;

perynsipHo NpoBOAMTE MeNKME rMapoTeEXHMYECKME MEPONPUATUS ONS NpeaynpeXxXaeHms pa3BuTuUs Bbl-
naoaa MansgpunHbIX KOMapoB.;

3alLMLLANTe 4OMALLIHUX XXUBOTHBIX OT MH(PEKLMOHHbIX 3aboneBaHuin (oenante NpuBMBKM NpoTMB 60-
nesHew);

obpallanTech K BETEpMHAPHOMY Bpayy Npu NoA03peHUU Ha MHMEKUMOHHOEe 3aboneBaHme y AoMall-
HUX XXUBOTHbIX;

cobnoparite npaBmia Bbinaca XMBOTHbIX (BO M3bexaHWe pacnpoCcTpaHeHUs CMOMPCKOM 93Bbl, SILLYPa,
bpyuennesa u ap.).

YuuTecb oKasbiBaTb NEPBYI0 NOMOLIb
NPy Ype3BbIYANHbIX CUTYaLMAX

Bo BceM Mupe NpoMCXoauT yBENUUYEHUE KONMYECTBA CTUXMIMHbBIX BeACTBUI, M MO3TOMY ObICTPbIMM TEMNA-
MW YBENMUYMBAETCS YMCNO NHOAEN, MOMYUMBLLMX TPABMbI MM OCTaBLLUMXCS 6€3 KpOoBa.
Ona cHxkeHns ywepba n puckoB ans 340p0BbS HEOOXO0AUMO:
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* M3y4yaTb NPaBMa NOBEAEHWUS NPU Pa3BUTUM YPE3BbIYANHbBIX CUTYALIMIA: CENN, MABOLKM, TaBUHbI, 3eM/ie-
TpsACEHUS U Ap.;

e M3yyaTb NpaBMa OKa3aHWs CaMo- U B3aMMOMOMOLLM, NEPBOM MEAMLMHCKOM MOMOLLM B IKCTPEMarb-
HbIX CUTyaLMaX;

e 0 BO3MOXHOCTM CO34aBaTb MOBMIIbHbIE TPYMIbl A1s OKa3aHWs NEePBOI NOMOLLM NOCTPAAABLUMM.

5.6. CornawieHue: noanucbiBaeM U HeT?

3adaxue onsa pabomesl 6 2pynnax

1 rpynna: UHAyCTpHanbHO pa3BUTbIe CTPaHbI
YpOBEHb XW3HU NOAEN — BbICOKMI, ypPOBEHb BbIGPOCOB NMapHMKOBbLIX ra30B — BbICOKMI, 4OCTATOY-
HO€ KO/IMYEeCTBO AEHer.

2 rpynna: PasBuBarowmecs cTpaHbl ¢ 601bLIMM SKOHOMUYECKUM POCTOM
YpoBEeHb XW3HU NIOAEN — HUXKE CpeaHero, ypoBeHb BbIOPOCOB MAPHWMKOBbIX FA30B — CPEAHWH,
CTpeMNeHne AOTHATb MHAYCTPUAbHO Pa3BUTbIE CTPAHbl MO YPOBHIO XXU3HMU.

3 rpynna: CrpaHbl € NepexoaHoii SKOHOMUKOM
YpOBEHb XXM3HU Nt0AEN — CPeaHNI, YpOBEHb BbIOPOCOB MAPHUKOBbIX FA30B — BbICOKMMI, CTPEMIE-
HWe JOrHaTh pa3BUTble CTPaHbI MO YPOBHIO XXU3HW.

4 rpynna: Manble oCcTpOBHble rOCyAapcTBa
YPOBEHb XM3HU NOAEN — HU3KMIA, yPDOBEHb BbIOPOCOB MapHMKOBbIX FA30B — HU3KWIA, CTPEMIEHME
- 4T06bI CTPAHA He yLNa Nog Boay.

3adaua: ncxons U3 MHTEPeCoB COBCTBEHHOM rPyMMbl CTPaH, NOY4acTBOBaTb B MEXAYHAPOLHOM COMna-
LIeHMM (NOoAMMCaTh — OTKA3aTbCs OT NOAMMCAHMS, B35Tb 0053aTeNbCTBa — He HpaTb 06s13aTenscTs). O6s3a-
TE/IbHO NPUHSATb BO BHUMAHWE YCUI0BUS CTPaHbl — CEPbE3HbIE 0053aTENbCTBA, KOTOPbIE MOXET NOANUCATb
[AMMIOMAT, MOTYT CTaTb HEMOCU/bHbIMM JJ151 CTPAHbI, HEOOX0AMMO B3BECUTb BCE MUHYChI U MKOChI.

Ycnoeue: B Kax o rpynmne A0/MKHbI ObITb YYalMecs, rpatoLimMe ponb AuniomaTa, y4eHoro, ooue-
CTBEHHOW OpraHu3auun, BU3HeCMeHa, XXypHanucTa, 00bIMHOrO rpaXkaaHMHa.

lMpumepHoe coenawerue o Knumame

Mbl, CTpaHbl MMpa, NOANUCHIBAEM MEXAYHAPOAHOE CornalleHme o Kanmare u 6epeM Ha cebs 064-
3aTenbCTBa:

* CHW3UTb BbIBPOCHI NAPHMKOBLIX ra30B Ha 40%;

* YBeMYUTb 3HeprosddekTnBHOCTb Ha 40%.

Mocne TOro, Kak rpynnbl roTOBBI, «NpeacenaTent COOpaHUA» OOMKEH HAYaTb payHA, NEPEroBOpoOB.
Bo BpeMs nmeperoBopoB CTpaHbl AOMKHbI NPeACTaBUTb CBOK MO3WLMIO. 3aTEM, €C/IM HET MOJIHOIO
cornacus, BefyLumii oaeT BpeMsl Ha MOMCK AOFOBOPEHHOCTU. B 3TOM y4yacTBYHOT BCe CTOPOHbI — Te,
KTO He COMNIaceH, M OCTasibHble — Kak Habnogatenu. Xog npolecca AOMKEH HAaNnOMMHATL AebaTbl
— CTOPOHbI apryMEHTUPYHOT CBOK MO3MLMIO, MbITAOTCA YoeauTb NPOTUBHWUKOB, MPEaIOKUTb Apyrue
(hOpMYNMPOBKM O/ COMNALLEHUS UK OPYrUe BAPUAHTBI.

B KOHLe urpbl He0B6X0AMMO [AaTb OLLEHKY MPOMCXOASLLEMY: MOYEMY CTOPOHbI HE MOTYT AOrOBO-
pUTLCS, €CTb JIM BOSMOXHOCTb COBMECTHOMO NMPUHSATUS pelleHus? XopoLwu M JoNrMe NeperoBopbl
NS peweHus npobnembl?

Peanuszauus coznawieHus

MNpencTaBbTe, YTO Aeneraumn BEPHYIMUCb AOMOM C NOAMMCAHHbIM cornaweHneM. Mx 3agava — Ha
YPOBHE CTPaHbl MOKA3aTb aKTyasbHOCTb NMPO6JEMbl MONMTUKAM U 0BLLECTBEHHOCTH, YOEAUTb, YTO
COr/alleHme COOTBETCTBYET MHTEPECAM CTPaHbI.

Korga rpynna BbICTYynaeT, KCTPAHOM» CYMTAKOTCS OCTasibHblE FPyNMbl. 3aCyLIANTEe BbICTYMAEHUS
BCEX rpynm, 3aTeM 06CcyamMTe — Kakoi U3 rpynn yaanoch yoeamTb «CTpaHy», a Kakom — HeT.
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PazpenV W3MeHeHWe knumara

Kakue peicteus Heo6xoaAMMO NpeLnpUHATbL YEN0BEYECTBY ANS CMATYEHNUS NO-
CNefCTBUIM U3MEHEHUS KnuMaTa?

Mepeuncnute NpeanpuHATbIE MEPbl ANS afanTauMu K NOCIeACTBUSAM U3MEHe-
HMSI KNIMMaTa B paMKax MeXAYyHapOLHOro COTpyAHMYECTBA.

KaknMm 06pa3om neconocasku npenoTBpaLLatoT cenn?

MNepeuncnunte OCHOBHbIE MPMHLMMbI OPraHN3aALMKM MUKPO3aNOBEAHUKOB.
lMoyeMy nocaaka pacTeHMI OOMKHA OCYLECTBAATLCS Apycamm?

YTo KNamyT B KOMNOCT?

Kaknm 06pa3oM MOXHO YCTPOUTb MOYBEHHbIV QUALTP C NpyaoM?

UTo Bbl MOXETE CAENATb Y)KE CEroAHs AN CMATYEHMS NOCNEACTBUIA U3MEHEHMUS
KMMaTa Ha CBOEM YPOBHE: B CBOEH LUKOJE, B CBOEM AOME, B CBOEM paioHe?
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Tectbl K paspeny V «M3mMeHeHUe KnumaTa»

1. ®dusnuyeckoe cocrosiHue atMochepbl AU KIMMATUUYECKOW CUCTEMbI 3eMIU B AAHHOM TOYKe 3eMHOro
Wwapa B 3aAaHHbIi MOMEHT BPEMEHM Ha3bIBaIOT

2. CocTaBbTe OAHO UM HECKONIbKO NPABU/bHBIX CYXKAEHUIA.

MNoroga xapaktepusyetcs:
a) TemnepaTypoK BO3ayxa;
6) LaBneHWeM BO34YyXa;

B) CKOpOCTbIO BETPA;

) BAAXXHOCTbIO;

[) CONMHEYHbIM CUSAHUEM.

3. Hayky, usyyaiowyio KiMmMaTM4eCcKyo CUCTEMY, B KOTOPYIO BXOAAT aTMocdepa, oKeaH U Cylua Hawewn
NAaHEeTbI, HA3bIBAIOT

4. CpepHeropoBas TeMnepartypa 3eMau paBHa:
a)-5°C

5. Bbl6epeTe 0AHO UM HECKOMBKO NPaBUbHBIX CYXXAEHUA.

a) bnaronpusTHble ycnoeus ons XXusHu Ha 3emne co3paeT cama XKusHb.

6) TonbKO HEeHApYLEeHHbIE 3KOCMCTEMDI (1eCa) OCYLLECTBASIOT 3KOCUCTEMHbIE QYHKLMM.

B) EcTecTBEHHbIE 3KOCUCTEMbBI — CaMble HUXKHUE 31IeMEeHTapHble eaVHULLbI BOCNPOM3BOACTBA XU3HMU.
r) Mapku, co3gaBaemMble 4eNOBEKOM, CMOCOOHbI MOAAEPXKMBATD XKU3Hb Ha 3eMie.

6. CoepmHute CTpesiKkaM1 4acTu U3 1eBoro U npaBoro CTONGMKOB, YTOObI nonyyunacb npaBuJibHaa Xa-
PaKTepUCTUKa NJIaHET.

1. CpenHecyTouHag TeMnepaTypa - 53 °C;
KOHLLeHTpaLms yrnekucnoro rasa 95%, asorta
2,7%, kucnopoga 0,1%, apyrue rasnl - 2,2%,;
BOAA - B BUAE Nbaa.

1. BeHepa

2. TemnepaTypHoe KonebaHue B npepenax +
477 °C; KOHLEHTpALMS yrnekmMcioro rasa
98%, azota 1,9%, apyrux rassel — 0,1%; Boga
B — BMAe napa.

2.MnaHeTa 3eMng C XU3HblO

3. TeMnepaTypHoe konebaHue B npenenax
ot - 50 °Cpo + 290 °C; KOHUEeHTpauums
yrnekucnoro rasa 98%, kucnopoga MeHee
1 %; Bopa — B BMAE NbAa MM napa.

3.Mapc

4. CpenHernobanbHasg Temnepatypa + 15 °C;
KOHLeHTpauus asoTa 78%, kucnopoaa 21%,
yrnekucnoro rasa 0,03%, MHepTHbIX ra3os, 4. MnaHeTa 3emns 6e3 X13HU
npumMecer n napos Boabl 0,97%; Boga - B
BMAE NbAa, XMAKOCTM U Napa.

7. CocTaBbTe OLHO UM HECKONIbKO NPaBU/IbHbIX CYXXAEHUA.
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K napHWKOBbLIM raszaM OTHOCATCS:
) YreKnCbIn ras;

6) oMOKCKMabI a30Ta U Cepbl;

B) MeTaH;

r) BOAOpPOS;

[l) KNchopoga.

8. CocTaBbTe 0QHO MU HECKOJIbKO npaBUbHbIX CY)KAEHMﬁ.

JKOCUCTEMHBIE YC/YTU, CBA3aHHbIE C y4acTUeM 3KOCUCTEM B GOPMUPOBAHUM KAIMMATA — 3TO
a) dopMupoBaHue, perynaums u ctabunmsaumsa kamMara (tTeMnepaTypa, BNaXHOCTb U T. M.);
6) npuBneyYeHne 0cafkoBs, BOAOPEryN[LUMS U O4YMUCTKA BOAbI;

B) CHMXKEHME YaCTOTbl M Pa3pyLUMTENIbHOCTU CTUXMIHBIX 6eaCTBUN;

r) perynsums ra3oBoro coctaBa atMocdepbl;

L) pbiGHblE pecypchl;

€) NYLWHWUHa;

X) NeKapCTBEHHbIE TPaBbl.

—_ T = O —

9. Bbibepute NpaBubHbIN OTBET.

OnTuManbHoOe NpoLEHTHOE COOTHOLLEHWE TEPPUTOPUIA AN obecneyveHmns 3K0T0rMYeckom YyCTOMYMBOCTHU:
a) 20% ypbonaHawadtel, 30% cenbckoxo3ancTBeHHble Tepputopum, 50% ectecTBEHHbIE SKOCUCTEMBI

6) 10% ypbonanawadtbl, 30% cenbckoxo3ancTeeHHble Tepputopumn, 60% ectecTBeHHbIE SKOCUCTEMBI;
B) 10% ypbonaHawadtbl, 40% cenbCKOX0359MCTBEHHbIE TeppuTOpun, 50% ecTecTBEHHbIE 3KOCUCTEMBI;

r) 5% ypbonanowadtbl, 35% cenbckoxo3ancTBeHHbIE Tepputopum, 60% ectecTBEHHbIE SKOCUCTEMBI.

10. BblﬁepMTe OAUH UIU HECKOJIbKO NpaBUJIbHbIX OTBETOB.

B HacTosLwee BpeMs1 naHeTapHbIe MOPOroBbIXe 3HAYEHUSI NPEBbLICUN:
a) U3MEHEHMNE KNIUMATa;

6) HapyLweHne BUOreOXMMUYECKOro LIMKNA;

B) COKpalleHne b1Monormyeckoro pasHoobpasms;

r) paspyLieHne 030HOBOrO (/1051 B CTpaTocdepe;

[l) OKMCNEHME OKEeaHa;

e) notpebneHne NpecHow BoAbl;

X) U3MEHEHMS B NpoLEeccax 3emMnenonb30BaHums;

3) BO34ENCTBME a3p030N4 Ha aTMocdepy;

W) 3arpsisHeHNE XMMUYECKMMM BeLLEeCTBaMM.

11.K 2100 roay no nporHo3am y4eHbIX KOJIMYECTBO JIEAHUKOB:

a) COKpaTUTCS;
6) yBennuuTcs;
B) HE U3MEHUTCS.

12. BbibepeTe 04HO MM HECKOJIbKO MPaBUJIbHbIX CY)KAEHUMN.

N3meHeHWe knmuMaTa B LleHTpanbHOM A3un npuseneT K
a) YMEHbLUEHWUIO OMNO3HEBOM ONACHOCTH;

6) yBENMUYEHMIO CeNeBoi ONacHOCTY;

B) NOLTOMJIEHNI0 MHOTUX HACeNIeHHbIX MYHKTOB;

r) YBEMYEHUIO CUbl U UHTEHCMBHOCTU 3EMNETPSICEHUN.

13. MpoTtokon 06 orpaHMYeHUM M COKpaLLEHMU BbIGPOCOB MAPHUKOBLIX FAa30B PasBUTbIMM CTPAHAMM,
Takumm Kak CLUA, inoHus, Poccus, ctpanbl EBponeiickoro coto3a u 1. n. B 2008-2012 rr., HasbiBaeTca

14. CocTaBbTe OAHO M/IM HECKOMNBKO NPABU/BHBIX CYXKAEHUA.
Mepbl AN CMArYEHWS NOCNEACTBUIA U3MEHEHUS KIMMaTa — 3TO
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a) COXpaHeHMe eCTeCTBEHHbIX IKOCUCTEM;

6) o3eneHeHue TeppuTOPMM pa3HOO6PA3HBIMU MECTHBIMU BUAAMU PACTEHWIA;
B) MCNONb30BAHME KOMMOCTHbIX M ANs nepepaboTkM OpraHM4eckoro Mycopa;
) MCNONb30BaHWE BO30OHOBASEMbIX MCTOYHMKOB IHEPTUM;

[l) SHeprocbepexeHue;

€) aMurpaums B Mecta c Hanbonee 61aronpusTHOM OKpYXKatoLLel cpenow.
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MOCCAPUN

AsToTpOod

Apantauusa

AKkknumaTtusa-
ums

Akkymynsatop

AHTpONOreHHbIi
dakrop

Apean

ApupHoctb

Atmocdepa

AspoamHammKa

A3sposonb

banaHc
TenaoBou

OpraHu3M, CUHTE3UPYIOLLMIA BELLECTBA CBOErO Tefa M3 HEOrpaHMYECKMX COCTaBAs-
towmnx, obecneymBarowmnii 06MeH BeLLecTB C UCNONb30BaHWeM 3Heprum ConHua (re-
ANOTPO() MU SHEPTUK, OCBODOXKAAOLLENCS MPU XMMUYECKUX PeakLmax (xeMoTpod)
OKMCNEHMS aMMMaKa, CEpOBOAOPOAA M APYrMX BELLECTB, UMEIOLWMXCS B BOAE, NOYBE
M noanouse.

1. DBOMOLUMOHHO BO3HMKILLEE npmcnoco6neHMe OpraHM3MoB K ycnoBuam cpepbl, Bbl-
paxawueecd B USMEHEHUN UX BHELWWHUX U BHYTPEHHUX ocobeHHoCTeN.

2.JToboe npmcnoco6neHme OpraHa nnu opraHn3ma K UsmMeHArnLWwmnmca ycnoBsmam cpe-
Obl.

1. anCI'IOCO6}'IeHVIe Kakoro-nnbo BMaa K HOBbIM ycnoBuAaM CyLlecTtsoBaHUA, B KOTO-
pble OH nonan ¢ UCKYCCTBEHHbBIM €ro nepecesieHnemMm.

2. Komnnekc MepoanﬂTMVI Nno BCENEHUIO K-N1. BUOa B HOBblEe MeCTa 06MTaHVI$l,I'|pOBO-
IUMBbIN B LEeNsxX 060raleHms eCTECTBEHHbIX UK MCKYCCTBEHHbIX cooblecTs nones-
HbIMM ONg YenoBeKa OpraHn3mMamMu.

yCTpOﬁCTBO ONa HakonneHnda sHeprmu C Uenblo ee nocieayrouwero ncnosib3oBaHuA.

Pe3ynbTaT NpsMOro BO3AEWMCTBMS YENOBEKA Ha OKPYXKAIOLLYH MPUPOLHYI Cpeay,
NPUBOAALMI K HAPYLIEHUIO DYHKUMOHUPOBAHMSI ECTECTBEHHbBIX 3KOCUCTEM.

O6nactb pacnpocTpaHeHus:

1) cucTemMaTMyeckor rpynmnel XMBbIX OPraHnM3MoB (BMAa, posa v T. 4.);
2) onpeneneHHOro Tuna 6MoNormyecknx coobLLecTs;

3) CXOAHbIX YCNOBUMK;

4) cXoAHbIX 06BLEKTOB (HACENEHHbIX MECT U T.M.).

CyXOCTb KNnMaTta, npnBoadaa K HeAOCTaTkKy Bnarn anga >KU3HM opraHM3mMoB.

1. la3006pa3Hasg 060/104Ka NAAHETbl Ha 3eMile, BKIKYatoLWas CMeCb pasfiMyHbIX ra-
308, BOASIHbIX MAPOB M MblAEBbIX (@3p030/bHbIX) YaCTHL,; OObIYHO AEMTCS HA TPONOC-
depy, ctpaTocdhepy, Mesocdepy 1 Tepmocdepy.

2. KaK 3KONornyeckunii KOMMOHEHT — C/I0M BO34yXa B MOYBE U HAJ, ee MOBEPXHOCTbIO,
B Npeaenax KoToporo HabnaaeTcs B3aMMHOE BIMSIHUE BCEX IKONOTMYECKMUX KOMMO-
HeHTOB (BKNtOYas caM Bo3ayx). CoBpeMeHHasi aTMocdepa B 3HAUYUTENbHOW CTeNeHM
- NpPOAYKT XXMBOro BelecTBa 6uocdepol. NNonHoe 06HOBNEHME KMCNOPOAA MNAHETI
YXMBbIM BeLecTBoM npouncxogmt 3a 5200-5800 net,a Bcs ero Macca npoxoauT vyepes
YXMBble opraHu3mbl NpnbansutensHo 3a 2000 net. ATMocdepHas yrnekncnora npoxo-
OUT Yyepes XuBble opraHmnambl 3a 300-395 ner.

Pazgen MexaHuKu, U3ydaroLlmii ABUKEHUE Ta30B M B3aMMOAENCTBUE ra30B C ABUXKY-
WMMMCA B HUX TBEPAbIMU TENAMM.

B3BelweHHble B ra3oo6pa3H017| cpene 4aCtuyku TBEPAbIX UNU XKXUOKUX BellecTs. A3-
p0O30/n C XXKMOKMMU YaCTUUAMU — TYMaH, C TBEPpAbIMU YaCTULUAMU — ObIM.

CoBOKYMHOCTb NPUX0AA M pacxoaa Temnaa atMocdepbl MM 3€MHOM MOBEPXHOCTY.
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Buomacca

buocdepa

BanoBoii BHy-
TPEHHMI npo-
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leoTepManbHblit
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Mo6anbHoe
noTtensieHue

Mo6anbHbIi

fymyc

Derpapauus
cpenpbl

Derpapauus
MouYBblI

3arps3HeHue
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BbipaxkeHHOE B eMHMLAX MacChbl (BECA) UM SHEPTMM KOIMYECTBO XMBOTO BELLECTBA
TeX WM UHbIX OpPraHM3MOB (MONYNSILUIA, BUAOB, FPYNbl BUAOB, OTAENbHbIX XUBbIX
3KONIOrMYECKUX KOMMOHEHTOB, BUOTUYECKMX COOBLLECTB B LLENIOM), MPUXOASLLEECS Ha
eAVHMLY Naowaam unm obbema. OnpenensoT 6uoMaccy KOHCYMEHTOB, MPOAYLLEHTOB
W penyLEeHTOB.

YacTb 3eMHOM CUCTEMBI, BK/IOYAIOLLAS BCE DKOCMCTEMbI U XKMBblE OpPraHM3Mbl B aT-
Mocdepe, Ha Cylle UM B OKeaHe, BK/tOYasi MpOM3BOAHOE OpraHMyeckoe BELecTBO.
3710 060104Ka KM3HN — 06/1aCTb CYLLECTBOBAHMSA XXMBOIO BELLLECTBA.

CoBOKYMHas CTOMMOCTb BCEX TOBAPOB W YC/IYT, NPOM3BEAEHHbIX B TEYEHUE rofa Ha
TEpPUTOPUM LAHHOW CTPaHbl.

OTHOCAWMICS K TENNOBLIM NpOLECCaM B Heapax 3eMu.

Opl’aHVI3M, NUTAKOLLMINCA TOTOBBIMM OpraHn4yeckuMmMu BellecTtBamMm U He CNOCOBHbIN
CUHTE3NPOBATb OpraHM4yeckmne BewecTtsa M3 HeopraHM4eckmnx.

1. CoBokynHOCTb BCex BoA 3eMan (ryOMHHbIX, TOYBEHHbIX, TOBEPXHOCTHbIX, MaTepH-
KOBbIX, OKEAHMYECKMX, aTMOChepHbIX). Kak ocobasi 3eMHas 060104Ka paccMaTpmBa-
t0TCS NWLLb BOAbI, HAXOASLLMECS HA MOBEPXHOCTU MAaHETbl (MaTEPUKOBbLIE U OKEeaHM-
yeckue).

2. KOMMOHEHT KNMMaTUYeCKOM CUCTEMBbI, COCTOSILLMIA M3 MOBEPXHOCTHLIX M NOA3EM-
HbIX BOZ, B XXMOKOM COCTOSIHUM, TAKMX KAK OKeaHbl, MOPSI, peKM, NPECHOBOAHbIE 03epa,
FPYHTOBbIE BOAbI.

KpaTtkocpouHoe ycuneHve napHuMKoBoro s¢dekTa, Bbi3BaHHOE aHTPOMOreHHbIMU Bbl-
6pocamm NapHMKOBBIX ra3oB. dPdekT Obin NnpeackasaH B XIX Beke, HO Ha4yan Nposs-
NATbCS TOJIbKO C pOCTOM BbIGPOCOB NAapHUKOBbLIX ra3oB B 1980-x rr.

OTHOCSALLMIACS K TEPPUTOPUM BCETO 3EMHOTO LIapa, BCEMUPHbIN.

OpraHuyeckoe BeLL,ecTBO NOYBbI, 0O6pa3ytoLLeecs 3a CHET PA3/I0XKEHUS paCTUTENbHbIX
M KMBOTHbIX OCTaTKOB M MPOAYKTOB >XM3HEAESATeNbHOCTU OPraHM3MOB (CMHOHUM —
neperHom).

CoBMeCTHOE yXy/LIeHME NPUPOAHOI U COLMANbHOM Cpen,T. €. AerpaaLms OKpyxKato-
LLei YenoBeka cpebl B LUMPOKOM NMOHUMaHUW.

MocTeneHHOe yXyAWweHUe CBOMCTB NOYBbI, BbI3BAHHOE U3MEHEHUEM YCNIOBUIA MOYBO-
06pa30oBaHUa B pe3ynbTaTe eCTeCTBEHHbIX MPUYMH (HAanpUMep, HACTYMIEHNUS CyXOM
CTEeNM Ha YEePHO3EMbl) U/ XO3SWCTBEHHOM AEATENbHOCTLIO YeN0BEKA (HEeNpaBuIbHas
arpoTexHuKa, 3arpsi3HeEHNE U T. [I.) U COMPOBOXKAAILEECS YMEHbLIEHUEM COAEpPXKa-
HUS FyMyCa, pa3pyLUEHNEM NMOYBEHHOW CTPYKTYPbl U CHUXKEHMEM MIOLOPOAMS.

1. MpuBHeceHWe B Kakyto-1Mbo cpeny WM BO3HUKHOBEHWE B HEW HOBbIX, 0ObIYHO
HeXapaKTepPHbIX AN Hee PU3NYECKUX, XMMUUYECKMX MAU BUONOrMYeCKUX areHToB
WK NpeBbllLEHNE B pacCMaTPpUMBAEMOE BPEMS eCTeCTBEHHOIO CpeHEMHOrONETHEro
YPOBHS (B Npenenax ero KpamHux konedbaHui) KOHLEHTPaLMM NepeunciIeHHbIX areH-
TOB B Cpeae.

2. YBeNMyeHne KomM4yectTBa GU3NYECKUX, XUMUYECKUX MU BUONOrMYeCcKMX areHToB
CBepX HeJABHO HabNoAaBLIENCS HOPMbI (HaNnpUMep, MOMYTHEHME PEYHbIX BOL Noc/ie
noxnasq).



3arpsi3HeHue
QHTpOMOreHHoe

3arpsisHeHue
XUMUYECKoe

3arpsasHutenb

3akucb asoTa
N.O

U3meHeHHe
KnuMmaTta

MU3MeHuUnBOCTb
Knumarta

U3oTonbl

U3oTOonHbIN
MeTogn,

Uudpassyk

MudpakpacHoe
usnyyeHue

Uudpactpyk-
Typa

KBoTbl
BbiGpOCOB
NAapHUKOBbIX
rasos

[noccapwi

3arp$|3HeHme, BO3HMKAKLLEE B pe3ynbTaTe AEATE/IbHOCTU N0AEen, B TOM Ymcie ux npsa-
MOro nnn KOCBEHHOTO BINAHNA HA UHTEHCUBHOCTb NPUPOAHOIO 3arpa3HeHuns.

M3MeHeHHe ecTeCTBEHHbIX XMMUYECKMX CBOWMCTB CPEeAbl, MPEBbILIALOLLEE CPEAHEMHO-
roNeTHue KonebaHus KOMMYecTBa KakMx-nMbo BELECTB A/18 pacCMaTpuMBaeMoro ne-
p1OAa BPEMEHM, UM NPOHUKHOBEHUE B CpPefy BELLeCTB, HOPMasibHO OTCYTCTBYHOLLMX
B HEM, UM B KOHLEHTPaLMSX, NPEBbILIAIOLWMUX HOPMY.

1. lobowi (NpuMpOOHbIM U AaHTPOMOreHHbIM) GU3NYECKMI areHT, XMMUYecKoe Belle-
CTBO U BMonormyeckuit BuA, (raBHbIM 06pa3oM MUKPOOPraHn3Mbl), NONaAaAoWMN B
OKPYXKAIOLLYH Cpesy UK BO3HMKAOLWMIA B HEM B KOIMYECTBAX, BbIXOAALLMX 33 PAMKM
00bIYHOTO CBOEro HaNUuMa — NpenesbHbiX eCTeCTBEHHbIX KONebaHuin unm cpegHero
NpUPOAHOro GoHa B pacCMaTPMBAEMOE BPEMSI.

2. Te Xe areHTbl, BELWECTBA M OPraHu13Mbl, HAXOAALWMECS B OKPYXKatOLWen cpeae B KO-
NINYECTBAX, NPEBbILLAKLLMX XKenaTeNbHble ANS KAaKUX-TMbo uenen (Hanpumep, ans He-
KOTOPbIX NPOM3BOACTB TPeOYeTCS XMMUUYECKM YNCTas BOAA, IULLIEHHAs BCAKMX ecTe-
CTBEHHbIX NMPUMECEN, BbICTYNAIOWMX B JAHHOM C/ly4Yae KaK 3arpsisHUTENb, XOTa ANs
CEeNbCKOXO3AMCTBEHHbIX MM ObITOBbIX Lienel Takas Boga byaeT cumtatbes cBoboa-
HOW OT 3arps3HuTens).

TpeTni No 3HaYMMOCTU NAPHUKOBBINM a3, yunTbiBaeMblt KMOTCKMM NpoTOKOM0M. Bbl-
[enseTcs npy Npou3BOACTBE M NPUMEHEHUU MUHEpPASIbHBIX YA0OPEHUN, B XUMMYe-
CKOWM MPOMBILINEHHOCTH, B CEJIbCKOM XO3SMCTBE U T. M.

CratucTnyeckn 3HayMMoe u3aMeHeHue nnMbo cpenHero COCTosHMS KanMata, nmbo ero
M3MEHYMBOCTU, KOTOPOE COXPAHSETCS B TEUEHME ANUTENbHOrO BpeMeHu (0BbIYHO He-
CKOMbKO AecaTunetuin unu bonee).

OTHOCKTCS K KonebaHMsAM BOKPYr €ro CpeAHEero COCTOSIHUS, BKOYas Ciydyamn aKcTpe-
MasIbHbIX NMOTOAHbIX SIBNEHUA.

Pa3sHOBMOHOCTM OAHOIO M TOMO YK€ XMMMUYECKOT0 31EMEHTA, OT/IMYAIOLWMECS aTOMHOM
Maccom.

MeTozbl M3y4yeHUA recslorMyecknx npoueccos, OCHOBaHHblIE Ha MCCnegoBaHUU CO-
OEPXaHNUA U COOTHOLLIEHMUM paAnNO0aKTUBHbIX, paANOTEHHbIX U CTabWNbHbIX M30TOMOB
OTAENIbHbIX XUMUYECKUX INEMEHTOB B NOPHbIX NOpOoAaX, MMHEPaAanax, NpUupoAHbIX BO-
Oax, ra3ax n opraHM4eCckoM BELLECTBE.

He cnbilunmMble yenoBevYeCcknm YXOM 3BYKOBbI€ BOJIHbl O4YE€Hb HW3KOM YaCTOTbl.

Hesugumoe nsnyyenume ¢ gaivHon BosHbl oT 0,76 MK o 1 MM. MIHbpakpacHbie nyun
3aHMMALOT CNeKTpanbHY 061aCTb, NeXallyto MeXay KPaCHbIM KOHLLOM CNekTpa Bu-
AUMBIX Iy4er U1 MMKPOBOJTHOBbLIM M3NyyeHueM. MICTOYHMKaMu MHGPAKPACHOro nU3ny-
yeHus aBnaoTca ConHue U apyrve HarpeTble Tena.

Komnnekc BcnomoraTesibHblX OTpacieln X03gMcTBa MaM NpoU3BOACTB, 06CIyXMBato-
LMX OCHOBHbIE OTPACIN UM NPOM3BOACTBA.

Crporo ycraHoBneHHas KMOTCKMM NpOTOKO/IOM HOpMa BbIBpOCOB NAapHMKOBbIX ra30B.

177



JHeprua n oKpyxarwiasa cpesa

Kuotckuii
NpoTOKON

Kuzak

KoHBeHuua

Knumar

Kpusuc
3KOJIOrM4yeckui

NanpwadT

Jlutochepa

JlokanbHbIN

MeTtaH CH,4

Mangapus

Matepuk
(KOHTUHEHT)

178

MpoTokon 06 orpaHMyYeHUn U COKPaLLEHMM BbIOPOCOB MapHMKOBbLIX FA30B Pa3BUTbI-
MM CTpaHaMu, TakuMK Kak CLUA, inoHus, Poccus, cTpaHbl EBponenckoro cotosa m T. .
B 2008-2012 rr.

BbicylieHHbI B hopMe KMpnuyein HaBo3 C NMPUMECb COJTOMbI, CITYXKaLLMIA TOMJMBOM
Ha tore, MHOrAA ynoTpebnsaBLWNIACS M AN NOCTPOEK.

MexxayHapoAHbIv AOroBOp, COrNaleHne no Kakomy-nMbo cneuuanbHOMy BOMpoCy.

CoOBOKYMHOCTb MOrof B JaHHOM reorpadMyeckoM MecTe MPUHATO HasblBaTb KAMMa-
TOM. JTO CpefHee COCTOsiHMe atMocdepbl M PACMONIOKEHHON MO, HEK Cywu Uau
BOAb! B ONpefeNieHHOM perMoHe B KOHKPETHbI nepuon BpeMeHu. Knumat onpeaensi-
€T MHOTONETHUM CTaTUCTUYECKUI peXXMM norodbl 3Toro mecta. OCHOBHble 0COOEHHO-
CTU KMMATa 3aBMCAT OT MOCTYMNJIEHWUS SHEPTUM CONTHEYHOTO U3NTyYEHUS, LUPKYISLMM
BO3JYLIHbIX Macc B aTMocdepe 1 xapakTepa NoACTMNAKOLWEN NOBEPXHOCTU JAHHOIO
MeCTa,a TakxKe onpeaenseTcs reorpadmyeckon WUPOTOM M BbICOTOM MeCTa Haf ypoB-
HEeM Mops, yLANEHHOCTbK ero 0T MOPCKMX NOBepexmnin, 0COBEHHOCTBIO pacTUTENbHO-
ro MOKpOBA, HAIMYMEM NIEAHUKOB M CHErOBbIX MOKPOBOB, CTENEHbIO 3arpsi3HEHHOCTH
atMocdepsl.

HanpsikeHHOe COCTOsIHME B3aMMOOTHOLLEHUI MeXay YeNoBeYeCcTBOM U Npupoaol (B
cucTeMe «Brocdepa 1 YeNOBEK»), XapaKTepU3yoWasncs HECOOTBETCTBMEM Pa3BUTUS
NPOU3BOAMTENbHbIX CUMT M MPOU3BOACTBEHHbIX OTHOLLEHMI B YeN0BEYECKOM 06LLecT-
BE PeCcypco-3KON0rMYecknM BO3MOXKHOCTSIM Buocdepbl.

JTO y4yacToK 3eMHOI MOBEPXHOCTU, OAHOPOAHbLIM MO CBOEMY MPOUCXOXAEHWUID U
UCTOPUM PA3BUTUS U OrPAHMYEHHDBIA NPUPOAHBIMU pybexxamu. OH xapakTepusyeTcs
TEeppPUTOPUANBbHOM LLENOCTHOCTBI, FEHETUYECKMM €4MHCTBOM, OLHOPOAHOCTbIO re0/10-
FMYECKoro CTpoeHus, penbeda, KMmaTa, eAMHO006Pa3HbIM COYETAHUEM TMAPOTEPMU-
YeCKMX YCNoBwiA, MoYB, GUOLLEHO30B.

BHewHsq chepa «TBEpAOM» 3€Mau, BKIKOUAKLLAN 3EMHYI0 KOPY M BEPXHUI CIOW
MaHTuK (cybcTpat). HuxkHasa rpaduua J1. npoBoaumTcs Hag acteHochepon. Jo 60-x rr.
20 B. NOHMMANach Kak CUHOHUM 3€MHOM KOPbI.

MeCTHbI, CBOMCTBEHHbIA JAHHOMY MECTY, He BbIXOAALWMM 33 onpeaeneHHble npeae-
Nbl.

BTtopoit no 3HauMMocTu ras KMoTckoro npoTokona. Bbiaensercs B CENbCKOM X039MCT-
Be, Ha CBasfikax, Mpw yTeukax 13 Tpybonposoaa v T. 1.

OcTpoe uHdekuMoHHOe 3aboneBaHme, CoNpoBoOXaatoLweecs NPUCTYNaMm TMXOPaaKK.
PacnpoctpaHeHve Manspuu BO3MOXHO MpU HaNUUMKM UCTOYHUKA MHbeKuun (6onb-
HOro Mangapwuen), MansipuMHbIX KOMapoB M 6AroNPUATHLIX KIMMATUUYECKMX YCTOBUIA.
Mansipus xapakTepusyeTcsi HapacTaHMEM FOMI0BHOM 60NM, FON0OBOKPYXeHueM. Pas-
BMBAETCS Ae30pUeHTaLMS, COHIMBOCTb, CMYTAHHOCTb CO3HAHUS, UTO CBMAETENbCTBYET
0 Hayane KOMbl. B mepnoa MCTUHHOM KOMbI CO3HaHWe OTCYTCTBYET, TeMnepaTtypa Tena
nosbiwaeTca go 40,0 oC.

Y4acTok 3eMHOM KOpbl (ee CyxonyTHas rbiba), COCTaBNEHHbIN ApeBHeN NnaTGopmMon
M MPUMBIKAKOLWMMM K Hel 6onee MONOAbIMU CKNAAUYaTbIMKU CTPYKTYPaMU U OKPYXKEH-
HbI CO BCEX MM BONBLWMHCTBA CTOPOH MUPOBBLIM OKeaHOM. MaTepuKun OTIMYaKTCS
Apyr OT Apyra MHOrMMMK MOKa3saTensamu, B TOM YMCe COCTaBOM BMAOB PACTEHWUMN U
YXMBOTHbIX, 3KOCUCTEMAMM, CIAaraeMbIMU 3STUMK BUOAAMU U Ap.
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BepxHuit cnoi ropHbix NOPOA, C OTpULLATENIbHOM TEMMNEePaTypoOi, HENPepbIBHO COXpa-
HAOLWENCA BEKaMU U TbICAYENeTUIMU B reorpaduUyueckux 30HaX apKTUYEeCKUX My-
CTbIHb, TYHAPbI U TalrW.

MeTannbl ¢ 60NbWNM aTOMHBIM BECOM (PTYTb, CBMHEL,, LIUHK W Ap.), aHTPONOreHHoe
paccemBaHue KOTOpbIX B BUAE conei B buochepe npmBoaMT K OTPABNEHUIO MU YI-
po3e oTpaBneHus xueoro. Hanbonee nevanbHylo M3BeCTHOCTL Npuobpena 6onesHb
MMHaMaTa — TSKeNoe OTpaBfeHMe NoAeN PTYTbio, HAKOMMBLLENCS B TKaHAX pbid B
OTPaB/IEHHOW 3TUM MeTanN0M MOPCKOW BOAE.

OpraHusmsl, BennymHa kotopbix oT 50 o 500 MKM (o119 XMBOTHbIX — Menbye 500
MKM).

CnexxeHue 3a KakKMMK-TO 0OBEKTAMU UM SIBIEHUSMU; B MPUSTOXKEHUU K CPEAE XKU3HM
— C/IeXKEHMEe 33 ee COCTOSIHMEM U MpefynpeXxaeHne 0 CO3L4AIWMUXCS KPUTUYECKMUX
cUTyaumsx (noBblleHme 3ara3oBaHHOCTM Bo3ayxa ceepx MAK v T. n.), BpeaHbix unm
OMacHbIX AJ19 340pOBbs NOAEN, APYrMX XKMBbIX CYLWECTB, X COOBLECTB, MPUPOAHbIX
M @HTPOMOreHHbIX 06LEKTOB (B TOM UMC/Ie COOPYXKEHUI).

YacTtb okeaHa, 6onee nnu meHee (HO BCEraa He NMOMHOCTbIO) OTAENEHHAs OT Hero cy-
Len namM noaBoaHbIMM BO3BbILEHHOCTSMW M NMO3TOMY OTIMYAKOLLANCS OT OTKPbITOrO
OKeaHa rmaponorMyeckum pexkuMom, 60bLWNM BO3AENCTBMEM COCEAHEN CYLUM, BKO-
TOM M OPYrMMK NPU3HAKAMM.

OTHOCAWMICS K MYHULUMUNANTUTETY — HU3LWeNn TeppMTopmaanoﬁ eanHunLe Uin opraHy
MECTHOro caMoynpasiieHnAa B paae CTpaH.

DNEeKTPUUECKM He3apshKeHHas 3NeMeHTapHas 4acTmua, BXOAMT B COCTaB aTOMHOIO
agpa.

JInweHune Kakom-nMbo MeCTHOCTU, TEppUTOPUM Neca.

TpexaToMHas Monekyna kucnopoga (03), obnagatowas 601bLWON XMMUYECKON peak-
TUBHOCTBIO M TOKCMYHOCTbH. MakcMManbHas NIOTHOCTb 030Ha HabnwaaeTcs B 030-
Hocdepe.

Cnont atMocdepbl, 61M3K0 coBnagaroWwmMin co cTpatochepont, nexawmuin mexay 7-8
(Ha nontocax), 17-18 (Ha akBaTope) u 50 kM (C Hanbonbluer NNOTHOCTbIO 030HA HA
BbicoTax 20-22 KM) Hag NOBEPXHOCTbKO MNAHETbl M OTIMYAKOLLMIACS MOBbILIEHHOWM
KOHLLEHTpaL e MOMIeKY/l 030HA, OTPAXALLMX XKECTKOe KOCMUYEeCKoe MU3NyyYeHue,
rmbenbHoe ong xueoro. [pegnonaraeTcs, YTo rMmobanbHoe 3arpsisHeHMe HEKOTOPbLIMM
BeLlecTBamMu (ppeoHaMu, OKUCIAMM U 3aKMCIaMM a30Ta U Ap.) MOXKET HapyLWnTb QyH-
KUMOHMPOBAHME 030HOBOIO 3KpaHa.

fnobanbHas COBOKYMHOCTb BCeX OKeaHOoB U Mopen. CpenHsas rmybuHa MmupoBoro oke-
aHa 3,8 kM (TouHee 3794 m). Haubonee rnybokue BnaguHol — MapuaHckuin xenob
- 11034 m (Tuxui okeaH) u lNyapto-Puko — 8385 M (AtnaHtnueckumin okeaH). O6Lwmit
o6bem Bog Muposoro okeaHa 1370 MaH. kM3, CpeaHas CONeHOCTb BOA, OKeaHa 35 r/
KT.

lNoTeps MECTHOCTbIO CMIOWHOW PACTUTENbHOCTU C AaNbHENMLEeN HEBO3MOXHOCTbIO ee
BOCCTAHOBNEHUS Be3 yyacTus yenoBeka. Kak npaBuiio, HabnogaeTcs B 3aCyLUIMBbIX,
HO He 0693aTeNbHO XXapKnx 0b6nacTax. [IponMcxoauT Kak B pe3ynbTaTe NpUpOaHbIX, Tak
M rMaBHbIM 06pa30M aHTPONOreHHbIX MpUYMH. [Tpouecc onyCcTbIHMBAHUS MAET CO CKO-
pocTbto 7 kM2/4. o yrpo3om onycTbiHMBaHUA HaxoamuTcs 30 MaH. kM2 (19%) cywm.
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CneunanbHo O6YCTDOEHHbIe MeCTa 019 3aXOPOHEHNA PaAMNOaKTUBHbLIX M TOKCUYHbIX
OTXO0A0B.

[Mo6oYHble BUONOTMYECKM UM TEXHUYECKM BPEeAHbIe BELLECTBA, KOTOPblE CcoaepyKaT
obpasoBaBlIMecs B pe3ynbTaTe AeATe/IbHOCTU YenoBeKa pafuMoHykanabl. Pagmoak-
TuBHble oTxoabl (PAO) onacHbl npexae BCEero TeM, YTO COAEPXKALLMECS B HUX paju-
OHYK/IMAbI MOTYT paccemBaTbCsl B Guochepe U Bbi3blBaTb PA3/IMYHbIE FrEHETUYECKME
M3MEHEHMS B KNETKAX XMBbIX OPraHM3MOB, B TOM YMC/IE U YENOBEKA.

a3, nornowatowmin B atMochepe m3nydyaeMoe 3emnen Tennosoe mnanydenue. (Yrne-
KMCNbIM ra3, MeTaH, PpeoHbl (X10pdTopyrneBoaopoabl), 030H, OKCMAbI A30Ta).

HarpeTtas noBepxHOCTb 3eMn UCMYCKaeT TennoBoe u3nyvyeHune, 6onbLuas 4acTb KOTO-
poro nornoLaeTcs atMochepon TeM cuibHee, 4eM H6osblLe B HEl MapHMKOBbIX ra30B.
TakuM 06pa3oMm, poCT coaepXKaHMs 3TUX ra30B YCUIMBAET NMAapHMKOBbLIN 3 deKT aT-
Mocdepbl, BbINONHAS poib CBOEOOPA3HOM NOAMITUNEHOBOM MIEHKM.

MepepaboTka yrnepofoCcoAepXKalLlero Cbipbs MpU BbICOKUX TeMMepaTypax U Heao-
CTaTKe KUCNopoaa.

CnocobHOCTb NOYBHI YAOBNETBOPATH I'IOTDE6HOCTVI paCTeHMVI B MUTATE/IbHbIX Belle-
CTBax W Bnare v Ha 3TOM OCHOBe obecneunBaTb ypo>|<a17| NnUWEBbLIX U TEXHUYECKUX

KYNbTYp.

CoctogHune atmocdepbl B 4aHHOM MecTe 3eMu B OnpeneneHHbii MOMEHT UK UH-
TepBan BpeMeHW. DTO COCTOSHME onpenenseTcs AMHaMUKOM atMmocdepbl, GU3MKo-
XMMUYECKUMM NPOLLECCaMM B HEM U ee B3aUMOAENCTBMEM C NOBEPXHOCTbIO 3eMau
M C KOCMMYECKMM MPOCTPAHCTBOM, @ TaKXKe COBCTBEHHOM BHYTPEHHEW 3HEPreTUKOW
aTtMocdepbl U NOBEPXHOCTM 3eMIN.

3arpssHuTenb (Kak NpaBuIo, XMMUYECKUN).

CaMoCTosATENIbHOE €CTECTBEHHO-UCTOPUYECKOE OMOKOCHOE TENO, BO3HMKILEE B pe-
3y/bTaTe BO3AENCTBUS XKMBbIX M MEPTBbIX OPraHWM3MOB, aTMOChEpPbl U MPUPOLHbIX
BOA, Ha MOBEPXHOCTb FOPHbIX NOPOA, B 06CTaHOBKE Pa3/IMYHOIo KIMMaTa U penbeda u
B YC/IOBUSIX 3EMHOWM rpaBUTaLMU. XapakTepU3yeTcs MI0LOPOANEM.

MCKyCCTBeHHOE BOCCTaHOB/IEHME N1OA0POAMA NMOYUBbI U PACTUTENBHOIO NMOKPOBAa MNo-
1€ TEXHOreHHOro HapyweHua npupoabl (OTKprTbIMVI FOPHbIMM pa3pa60TKaMM nT. I'I.).

VTBepx,u,eHme BbICLLMM 3aKOHOAATE/IbHbIM OPraHoOM FOCYJJ,apCTBeHHOVI B1aCTN MeX-
AOYyHapoaHOro 4orosopa unu cornaweHud, npuaarowee UM opnandyeckyro cnny.

Bce npupogHbie pecypcol, Haxoaswmecs B npenenax 6uochepHoOro Kpyrosopora Be-
LLLeCTB, CNOCOBHbIE K CAMOBOCCTAHOB/IEHMIO (Yepe3 pa3sMHOXEHWE WU NPUPOLHbIE
LIMK/bl BOCCTAHOBJIEHMS]) 338 CPOKM, COM3MEPHMbIE C TEMMOM XO039MCTBEHHOM AesTeNb-
HOCTU yenoBeka (MO3TOMY PacTUTENbHOCTb, BOAA B peke — BO30OHOBMMbIE pecypcbl,
a NouYBa, yrosb, HedTb M Ap. MMHEpanbHble 6oraTcTBa — HeBO306HOBUMbIE). CnepyeT
OTINYaTb KOIMYECTBEHHYHO U Ka4eCTBEHHYH BO30OHOBMMOCTb PeCypCOB: BUA, XMBOTO
KOSIM4YeCTBEHHO BO30OHOBMM Yepe3 npoLecC pa3MHOXEHMUS, HO He BO30OHOBUM Ka-
YeCcTBEHHO B C/lyyae ero Mc4esHoBeHUs (yTpaTbl reHodoHAA).

Ta yacTb NPUPOAHBIX pecypCcoB,KOTOPast He CaMOBOCCTAaHABAMBAETCS B MpoLecce Kpy-
roBOpoTa BellecTB B Guochepe 3a BpeMs, COUIMEPMMOE C TEMMOM XO35IMCTBEHHOM
[esTenbHOCTM YenoBeka (MMHepanbl, MOYBbl, BUAOBOWM COCTaB XMBbIX CYLLECTB U T. A.).
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Hewnccsakaemas 4acTb NpUpOAHbIX PeCypcoB, HEAOCTATOK B KOTOPbIX HE OLLYLLAETCs
ceryac U He npeaBuamTCs B 0603pMMoM Byayuiem (Hanpumep, pecypcbl CONHEYHOM
3Heprum). MoHATUE BK/IKOYAET NULLb CaM GaKT «BEYHOTO» MOMYYEHUS PECYPCOB, HO He
YYMTbIBAET HEU3BEXKHbIE TUMUTBI UX NPAKTUYECKOTO UCMOb30BAHMS.

1. MNpupoaHble 06beKTbI M SBNEHNS, UCMOMb3YEMbIE B HACTOALLEM, MPOLIIOM U Byay-
weM Ang nNpsaMoro M Hempsamoro notpebneHuns, cnocobCTaylolMe CO34aHUI0 MaTe-
puanbHbIX 6OraTcTs, BOCNPOM3BOACTBY TPYAOBbIX PecypCoB, NOAAEPXKAHMUIO YCII0BUIA
CyLWeCcTBOBaHMS Yen0oBeYeCTBa M NOBbLILAOLLIME KAaYeCTBO XU3HM (pecypcbl yoobCTB,
3cTeTUYeCcKMe pecypchbl 1 ap.).

2. Tena u cunbl npupoabl (MpupogHblie 6nara), oblecTBeHHas MONEe3HOCTb KOTOPbIX
MONOXWTENIbHO UMM OTPULATENbHO M3MEHSEeTCS B pe3ynbrate TPYAOBON AesTenbHOC-
TW YenoBeka, UCnosibyemMble (MM MOTEHLMANbHO MPUroAHbIe AJ1S MCMOMb30BaAHMS)
B KayecTBe CpefCTB TpyAa (3emMn4, BOAHbIE MyTHU, BOAA AN9 OPOLUEHUS), UICTOYHUKOB
3Hepruun (TMApO3HEeprus, aTOMHOe TOMAMBO, 3aNacbl FOPHYMUX UCKOMAEMbBIX U T. 4.),
Cblpbsl MU MaTepuanos (MMHepasnbl, leca, pecypcbl TEXHUYECKOW BOAbI), HEMOCPeaCT-
BEHHO B KayecTBe npeaMeToB nNoTpebneHus (MUTbeBas BOAA, AMKOpaCTyLiMe pacTe-
HWS, rpubBbI, LBETbI, MPOAYKTbl pblO0MOBCTBA), pekpeauuun (MecTa oTabixa B NPUpoAe,
03[0pOBUTENbHOE ee 3HayeHue), baHka reHeTMyeckoro GoHaa (pecypcbl HagEeXHO-
CTU 3KOCUCTEM, BbIBEEHNS HOBbIX COPTOB M MOPOA) MM UCTOYHUKOB MHDOPMaL MK
06 oKkpyxatLleM Mupe (PyKoBoAsLLIME ManeoHTonornyeckne hopmbl, 3aN0BELHUKM
- 3TaNIOHbl MPUPOAbI, BUOMHAMKATOPLI U T. M.); NPY 3TOM U3MEHEHME COCTOSIHUS 3TUX
Ten v cun (9BAEHUS) NPUPOAbI B MPOLECCe UX MCMOb30BaHMS MPSMO UM KOCBEHHO
3aTparMBaeT MHTEpEeChl X039MCTBA Cenyac unn B 0603puMMoN nepcnekTmse.

CnocobHOCTb MpUPOAHOM (3KONMOrMYECKOM) CUCTEMbl K BOCCTAHOBAEHUIO GanaHca
BHYTPEHHMX CBOWMCTB MOC/IE Kakoro-nMbo NpMpoAHOro MM aHTPOMOreHHOro BAMS-
Husa. OcHoBaHa Ha NpuHUMMNE 0OpaTHOW CBA3M OTAENbHbIX COCTABASIOWMX NPUPOA-
HYI CMCTEMY MOACUCTEM U KONOTMUYECKMUX KOMIMOHEHTOB.

HOHyHDOBO,D,HMKOBbIVI I'Ipl/l60p, FEHepMDYPOU.LMVI Npu NpoxoXaeHnn 4yepe3 HEro anek-
TPUYECKOro TOKa CBETOBOE MU3Ty4EHUE.

MonyyeHue CNOXHbIX COeAMHEHUI 13 Bonee NPOCTbIX.

O3HauvaeT gencreus no ynydlweHU BIUAHUA yenoBeYveckom AesTeNbHOCTM Ha KiK-
MaTUYECKYy0 CMCTEMY, Yalle BCEro B BUAe CTpaTeFMVI, HanpaBNEHHbIX Ha COKPaLllEHNE
Bbl6pOCOB MapHUKOBbLIX rA30B UJIN yCUeHne Mep no nx yoaneHu mns3 aTMOCCI)epr.

1. COBOKYMHOCTb €CTECTBEHHbIX M M3MEHEHHbIX OEeATeNbHOCTbIO Ntoaern abnoTnye-
CKMX M BUOTUYECKMX (DAaKTOPOB, OKA3bIBAKOLLMX BAUSIHUME HA Ye/lOBEKA.

2. YacTtb npupoabl, KOTOpas HEMOCPEeACTBEHHO M ONOCPEAOBAHHO BAMSET HA YeNioBe-
4eCcTBO, ero rpynnbl 1 OTAENbHbIX 04N (MaTepUANbHO-3HEPreTUYeCKU, MHGopMaLm-
OHHO-MCUXMYECKM U COLMANBHO-IKOHOMMUYECKH).

3. Komnnekc abrnoTmyeckorn m BUMOTUYECKON Cpen, BAUSIOLLMIA HA YeNoBeEKa, ero Xo-
354CTBO, — COYETaHMe YMCTO MPUPOLOHbLIX U MPUPOAHO-AHTPOMOreHHbIX Ten U sBne-
HWI, OKa3bIBaKOLLMX HEMOCPEACTBEHHOE M ONOCPedOBaHHOE BO34ENCTBME HA Yeno-
BEKa, U eCcTeCTBEHHO-pecypCHble 3KOHOMMUYecKMe nokasatenn GyHKUMOHMPOBAHMS
HapOAHOro X03AMCTBA B HACTOALLEM M ByayLLEM.

HanueHoe CyAHO, NpeaHa3Ha4YeHHOEe 414 NePeEBO3KU XKNOKNX NMPOAYKTOB 6e3 Tapbl.
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NBmxywascs cpepa (ras, nap, XXWAKOCTb), UCNONb3yeMas ANs NepeHoca TennoBoW
3HEprum.

COBOKYI'IHOCTb BCEX BUOOB I'IpeJJ,I'IpVIFITVIVI no nobsblye, npon3BoacCTBY, TPaHCMNOPTUPOB-
Ke, npeo6pasoBaHmo, pacnpeneneHnio U UCnosib30BaHMKO BCEX BUOOB 3HEPIUNn.

bonesHu, nepenatowmecs oT 6ONLHOIO K 340pPOBOMY Yepe3 KPOBOCOCYLLMX HACEKO-
MbIX U KNELLEeH.

He BuavMoe rna3om 3neKTPOMarHWTHOE M3yYyeHue, 3aHUMaKLWEee CNeKTPanbHY
061aCTb MeXAY BUOUMBIM U PEHTIEHOBCKMM M3/Iy4EHMSMU B Npenenax oJivH BOH OT
400 po 10 HM.[Jo noBepXHOCTM 3eMn LOXOAMT YNbTPAaPUONETOBOE U3/TyYEHME B AN-
ana3oHe 400-280 HM, bonee KOPOTKME BOMHbI MOMOLWAKTCS 030HOM CTpaTtocdepbl.

1. PocT v passuTme ropoaos.
2.MprobpeTeHne cenbCckor MeCTHOCTbI0 BHELLHUX M COLMANBbHBIX YepT, XapaKTepHbIX
AN ropoaa.

CornacHo ¢popmynmposke Komuccnun OOH no BonpocaM oKpyxKatowen cpeapbl U pas-
BMTMUSI, pa3BuUTHE OOLLECTBA SIBNSIETCS YCTOMYMBBIM, T. €. MOXET NOALEPXKMBATHCS B
TeYeHWe J0Nroro BPEMEHU, EC/IM OHO «MO3BOJISIET YAOBAETBOPSATL NOTPEOHOCTM Hbl-
HELUHNX MOKOMEHW, He HaHOCS NpK 3TOM Yyuepba BO3MOXHOCTAM, OCTaBASIEMbIM B
HacneacTBo 6yaywMM NOKONEHUSIM ON1S YAOBNETBOPEHMS UX COOCTBEHHbIX NOTPeO-
HOCTEM».

MNepepaboTka, ynoTpebneHne C Nonb30oK (HanpuMep, OTXOL0B NMPOU3BOLCTBA).
COBOKYMHOCTb BCEX BUA,0B XXMBOTHbIX KakoM-1MO0 MECTHOCTU MK BCE 3eMAu.

XUMUYECKMIA MPOLLECC, B KOTOPOM MOj, BO34EMCTBMEM OMPEAeNeHHbIX MUKPOOpra-
HW3MOB M3 GMOMACChI MOYYAOT STUNOBbIM CMPT. ITOT NPOLLECC MPOXOAUT Yepe3 pas,
NoCNeaoBaTeNbHbIX CTaAMUMA, MPUYEM AN KaXKA0M CTaaumM HEOOXO0AMMbI CBOM MUKPO-
OpraHu3Mbl.

O6pasoBaHMe B KNeTKax pacTeHWi OpraHMYeckMx BelecTB, TaKMX Kak yrnesonpl u
aMUHOKMCNOTbI (M3 KOTOPbIX CTPOATCS GENKOBble MOJMIEKYb), U3 HEOPraHUYeCKUX —
YrNEeKUCIoro rasa M BoAbl — C MOMOLLbID 3HEPrUM CBETA, NOMOLWAEMOro xnopopun-
NoM.

INEKTPOHHbIV NpMOOP, B KOTOPOM B pe3y/bTaTe MOMIOWEHNUS NAAAIOLWENO HA HErO
CBETA FrEHEPUPYETCS INEKTPUYECKUI TOK.

BHYTpMKNETOYHbIV OpraHouna pacTUTENIbHOM KNeTKu, B KOTOPOM ocyLlecTeaseTcs ¢o-
TOCWMHTE3; OKpALUEH B 3€MieHbli LBET (B HUX NPUCYTCTBYET xnopodunn).

3e/1eHbli NMUTMEHT PACTEHMIA, C MOMOLLbIO KOTOPOTO OHW YIAB/AMBAIOT SHEPTUIO CON-
HEYHOrO CBETA M OCYLLECTBAAOT HOTOCUHTES,

[a3bl Mnu NeTyyne Xnakoctn, KOTopblie NMPUMEHAKTCA B Ka4YeCTBE OXNaXAarLWero
dreéHTa B X0/104M1NbHbIX YCTAHOBKAaX U KOHOMUMOHEPAX BO34YyXa, a TAK)XKE B Ka4eCTBE
HaMoJIHNTENA B a3P030J1bHbIX 6annoHYMKax.

KpaliHuii, npenenbHbii.
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BHEKTPOH 3J'IEMEHTapHaﬂ 4acTnua C OTpUUaTENIbHbIM 31EKTPUYECKUM 3apaaoM, BXOAUT B COCTaB
BCEX aTOMOB U MOJIEKYII.

dnemeHTapHble  O6ulee Ha3BaHME MeNbYaNLWMX YACTUL MaTePUU, HE ABASIOLLMXCA MONEKYNAMM, aTo-
YacTULbl MaMu UM aTOMHbIMU SApaMMU.

Jkocucrema 1.JTro60e coobLLecTBO XMBbIX CYLLECTB M ero cpeaa 0buTaHus, 06begMHEHHbIE B em-

Hoe (YHKLMOHaNbHOE Lefoe U3-3a B3aMM03aBUCUMOCTU MPUUYUHHO-CINEACTBEHHBIX
CBSI3€M, CYLLEeCTBYHOLWMX MeXay OTAeNbHbIMUM CpefoobpasyroWwmnuMmn KOMMNOHEHTAMM.
BbloenstoT MMKPO3KOCKCTEMBI (HanpuMmep, CTBON MHUIOLLErO AepeBa U T.M.), ME303KO-
CMCTEMBI (ec, Npya U T.M.) U MaKPO3KOCUCTEMbI (OKeaH, KOHTUHEHT U T. .).
2. MHdopMaLMOHHO-CaMOpa3BMBaOLLAsCS, TEPMOLMHAMUYECKM OTKpbITas COBO-
KYNMHOCTb BMOTUYECKMX 3KONOTMYECKMX KOMMOHEHTOB M abMOTUUYECKMX UCTOYHWUKOB
BELLEeCTBA M 3HEPruu, eAMHCTBO U (YHKLMOHANbHAs CBS3b KOTOPbIX B Mpepenax
XapaKTepHOro Ans onpefeneHHOro ydyactka buocdepbl BpeMeHM M MPOCTPaHCTBA
o0b6ecneynBaloT NpeBbILEHNE Ha 3TOM YYacTKe BHYTPEHHUX 3aKOHOMEPHbIX Nepeme-
WEHWI BeLLeCTB, S3HEPTUKU U UHPOPMALMM HAL, BHELWWHMM OOMEHOM M Ha OCHOBaHWUU
3TOro HeonpeaeneHHo AOATY0 CaMoperynauuio (BHyTpeHHee LenecoobpasHoe pery-
NUPOBaHUe, CAaMOBOCCTAHOB/IEHUE M Pa3BUTME) LLEeNOro Nog ynpassiiowmM BO3aeN-
CTBMEM BMOTUYECKMX U BUOTeHHbIX COCTaBASAIOLWMX.

DHeprus Obuwas KonuyectBeHHass Mepa ABUXKEHUS M B3aUMOOENCTBUSI BCEX BUAOB MaTEPUM.
JHeprus He BO3HMKAET M3 HUYETO M HE MCYE3AET, OHA MOXKET TONbKO MNEPEXOANTL U3
oOHOM Gopmbl B Apyryto. [ToHATHE 3HEpruKn CBSA3bIBAET BOEAMHO BCE SBNEHUS MpU-
poAbl.

HTponus (oT rpey. entropia — NOBOpPOT, NPEBpPALLEHUE) NOHSATUE, BNEPBblE BBEAEHHOE B TEPMO-
OMHaMuKe (pasfen dU3MKKM, U3yyatoLwmMii COOTHOLWEHUS U NPEBPALLEHUS TENNOTb U
ApYyr1x hopM 3Heprum) ans onpeneneHns Mepbl HeO6paTUMOro paccesiHUsS SHepPrUm.
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JHeprua n oKpyxarwiasa cpesa

Knouu K 3apaHuam

Tectbl K pa3peny | «JHeprus»
1. 3sHeprueii

2.3) 6) B)

3.a)

4.6)

5. MexaHun4eckom
6.3)B) )

7.6) B)

8.2)6) B)r) o) €)
9.3)
10.1-3;2-1;3-2

MpakTukym 2.6

1 rpynna

1.31,25%. (KNM = 1000/3200100% = 31,25%)

2. 857 Tbic. $ B AeHb. 1500 MAH. $ / (52365) 0,857 MnH. $ B AeHb = 857 Tbic. $ B AeHb.

3.960 nokoneHui. 3a 100 net cmeHnTCa 4 nokonenus, 3a 1000 net - 40 nokoneHui, 3a 24 Toicaum net —
960 nokoneHun.

2 rpynna

1. 1380 MKwu. BHyTpu octanocb 100% - 3,5% = 96,5%. Mponopuusa 50 - 3,5,x - 96,5; x = 50¢96,5/3,5 =
1380 MKw.

2. 14 cM. 2 cMm ocnabnset B 21 = 2 pasa. Chegytowme 2 ¢cm ocnabsar yxxe ocnabneHHoe B 2 pasa M3nyyveHne
ewe B 2 pa3a - T.e.4 cM 0C1absT nepBoHaYanbHoOe m3nyyeHmne B 22 =4 pasa.6 cM-B 23 =8 pa3,8cmMm -8
24 =16 pas,al4dcm-B27=128 pas.

3.50MKn/6,5106 uen. 7,7 Ku/uen 2,321011 pacnapa B CEKYHAY HA KaXX4Oro YenoBeka.

3 rpynna

1.3 MnH. $.1 500 mMaH. $/ 500 = 3 mMaH. $.

2. BHyTpu octanocbk 100% - 3,5% = 96,5%. lNponopuwma 50 — 3,5,x - 96,5 x = 50296,5/3,5 1380 MKwu.

3. 99,9%. 3akoH pagnoaktnsHoro pacnaga N(t) = NO2 - t/T. Yepe3 20 net N(20) = NO+2 - 20/24000
N0<0,9994. To xe ana usotona ctpoHunin-90 ¢ neprmoaom nonypacnaga - 29,2 net. (Oteet: 62%). (N(20) =
NOe2 - 20/29,2 N0<0,622).

To e ans usotona uesmi-137 c nepuogom nonypacnaga — 30,0 net: 63% (N(20) = NO<2 - 20/30 NQ-
0,630).

4 rpynna

1.6 mapa. $. 1,5 mapa. $+4 = 6 mapa $

2. B okpyxatowyto cpeny 6bin10 BbibpowweHo 50 MKu = 500106 Kn = 500106¢3,721010 pacn/c = 1,85¢102
+6 + 10 pacn/c = 1,85.1018 pacn/c.

3.01BeT: 3600 pacnafioB B CeKyHAY Ha KBagpaTHbIM MeTp. Hariaem nnowanb noBepxHoCcTH 3eMnn. R =
6400 kM = 6,4¢106M.S =4 R2 = 4031440961012 m 25,14.1014 m2. HaitaeMm, CKONIbKO pacnagoBs B C
npoucxoamno 6bel Ha 1 M2.1,85¢1018 pacn/c / 5,14¢1014 m2 0,361018 - 14 pacn/(ceM2) = 3,6¢103 =
3600 pacn/(cem2).

Tectbl paspeny Il «AcTouHUKM 3Heprumn» (naparpadbl 5, 6)
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9.yrnem
10. HedTblO
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15.6)
16.2a)

17.8)

18.6) B)
19. roptoumMMmM CaHuaMm
20.8)

Tectbl paspeny Il «AcTouHUKM 3HEprumn» (naparpadbl 7)
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TecTbl K pazpeny IV «DHeprocbepexxeHue»

1.8)

2.6)

3 B)

4.3)

5. camonert - aBTobyC — Noe3p, — Benocunes,

6. NONUIOHOM AN YTUAMU3ALMKU U 3aXOPOHEHUS BbITOBbIX OTXOL0B
7.3) 6) B)

8. KoMnocTMpoBaHMem

9. 6) BTopu4yHag nepepaboTtka

TecTbl K pa3peny V «M3MeHeHue kniumaTa»
1. noropou
2.3) 6)B) 1) o)
3. KAIMMaTonornen
4. r)
-3;2-1;3-4,4-2
) 6) B)
.a) 6) B)
.a) 6) B)

r)
)

0.3) 6) 5

1.3)

12.6) B)

13. Knotckum
14. 2)6) B) 1) 0)

=0 00N ovu»m
O\mmmH

188



OlMMABJIEHUE

BBeneHue

Paspen | JHeprus
§ 1. Y7o Takoe 3Heprua?
§ 2. MepBbiii 3HEpreTMUECKUIH 3aKOH:3HEprusa npeobpasyeTcs u coxpaHaeTcs
§ 3. Pa6ota, MOLWHOCTb, KOI(PPULMEHT NONIE3HOIO AEICTBUS
§ 4. Bropo# 3HepreTM4ecKuii 3aKOH: KQ4eCTBO 3HEPrMm CHUXKAETCS, HO He NOBbILAETCSA

Paspen Il UcTouHuKK 3Heprum
§ 5. MpupopaHbie pecypcbl = ICTOYHUKKU SHEPTUU
§ 6. HeB0306HOBNSIEeMble UCTOUHUKU SHEPTUU
§ 7. Boso6HOBNsiIeMble (anbTepHaTUBHbIE) UCTOYHUKU SHEPTUU

Paspen lll DHepronoTpebnexune
§ 8. UcTtopusa sHepronoTpebneHuns
§ 9. MpoussoacTBO U NOTpebaeHMe IHEPruM B pasMUHbIX chepax YenoBeveCcKomn XU3HH

§ 10. BnusHue 3HepronoTpe6aeHus Ha OKPYXaloLLYIo Cpeay.
MepcnekTnBbl MCNONb30BaHMA 3HEpruun B Gyaylem

Paspen IV DHeproc6epexxeHune
§ 11. Nepexon Ha 3 pekTUBHOE NOTpebAeHMEe SHEPTUU
§ 12. PaunoHanbHoe UCMNONb30BaHWE TENNOBOM SHEPIrUK
§ 13. D¢ deKkTMBHOE UCMONb30BaHME INEKTPUUECKON IHEeprum
§ 14. DxoHOMMUSA ropsiyeli BoAbl
§ 15. TpaHcnopt
§ 16.MoTpebneHue u BTOpuuHasa nepepaboTka

Paspen V UsMeHeHue knumaTta
§ 17. Knumar 3emnu. PopmMupoBaHue Knumara
§ 18. YcroitunBocTb KIMMaTa
§ 19. Kak uenoBeKk MeHsIeT KIMMar
§ 20. MporHosbl U pUCKU U3MEHEHUSA KIMMATA B LLeHTPabHOM asuu
§ 21. CMAryeHune nocneacTBUii U3SMEHEHUs KIMMaTa

Moccapmii
Jutepartypa

Kniouu K 3apaHuam

18
25

29

33
34
38

54

87
88
93
103

107
108
111
114
122
125
127

137
138
143
149
155
161

175

184

186






	cover-01
	book i
	book ii
	book iii
	book iv 2
	book v
	cover-01

