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Mpobnema u3MeHeHus Kknumata npusHaHa OpraHusauuent 06veguHEHHbIX Haumit (OOH)
OAHOM M3 Haubonee BaXHbIX rMobanbHbix Npobnem. lpobnema 3Ta mMobanbHas NOTOMY, YTO
nocneacTBMA M3MEHEHUS KNMMaTA OLLYLWAIOTCSA BO BCEX CTPAHAX U PErMOHAX MUPA, NPU 3TOM Kax-
Abl YeNOBEK B TOW MW MHOMN CTENEHW OTBETCTBEHEH 33 MPOUCXOAALME HA NNAHETE U3MEHEHMUS.
Mbl ABNAEMCSA KOHEYHBIMU MOTPEOMTENAMU TOBAPOB M YCAYT, A1A NPOU3BOACTBA KOTOPBIX HYXHbI
pecypchl M IHEPrus, a 3HAYUT — YINEBOAOPOJHOE Cbipbé (HedTb, Yyrosb U NpUPOAHbINA ras). Mpu nx
flobblYe U MCNoNb30BaHUM B aTMOChepy BbiOPACkIBAOTCSA NAPHUKOBBIE Ta3bl, B Pe3yNbTaTe Yero
YCUNNBAETCA TaK Ha3blBaeMblil NAPHUKOBBIN 3P HEKT U pacTET TeMnepaTypa BO3fyxa. TO — Hal
YINEPOLHbIA CNef, KOTOPbIA Mbl OCTaBAsEM Ha 3emne.

YT0Obl COKPATUTL HArpy3Ky Ha KAMMaT U CHU3UTb CBOM YINEPOAHbIA cnef, HeoO6xoanMo 06-
NafiaTb COOTBETCTBYIOWMMM 3HAHMAMK. BaHO, YTOObI 3TW 3HAHWUSA M NPUBLIYKM BOCMUTBIBANUCH
C MaJbix N1eT, 4TOObI Y)Ke CO WKONbHON CKaMbM KaXKAbl YeNOBEK MOHMMA, KaK BaXXHO GepexHo
OTHOCUTBLCA K MPUPOJE U e€ pecypcam.

C aToit uenbto Mporpamma passutus O0H (MPOOH) npu noaaepxke MobanbHOro akonoruye-
ckoro doHga (MP), NMpasutensctea Poccuiickoin Pepepaunn n komnanun «Koka-Kona» paspa-
6oTana KOMNNEKT MaTepuanoB A WKONbHUKOB No TeMe «/I3MeHeHMe KnuMaTa» nof Ha3BaHUeM
«Knumatnueckas wkatynkay. «Knumarmyeckas wkatynka» npoposKaeT CEPUID IKONOTMYECKUX
nocobuit ans yyawmxcs, kotopole 6611 paHee BbinyweHsl [MPOOH u eé napTHépamu: «Lkatynka
YépHoro mopa» n «bankanbCKUM CYHAYYOK».

«Knumatnyeckas WKaTyNnKa» CoOOEePKUT:

® UINOCTPUPOBAHHOE nocobue ONA WKONbHMKOB C NO3HaBATe€/IbHbIMW MaTepuaiamn 1 pas-
HOO6p33HbIMM BonpoCaMn “ 3aAaHUAMU, PaCCYUTAHHBIMW HA BbINOJIHEHWE KaK WHAUBUAY-
aJibHO, TaK KU B rpynnax, BONpocamMn no Teme «M3meHeHMe KnumaTtay, a TakKe MeTOAUYeCKuMu
peKOMeHaUumMAMU ons quTeﬂeVI Nno NCNOJIb30BAHUIO KOMNJIEKTA MaTe€pPMasiOB Ha YPOKax B pa3-
HbIX KNlaCCax;

o Ha6op UTPOBbIX ONMPOCHbIX KAPTOYEK;

® HACTEHHYIO KapTy, WMIOCTPUPYIOLWYIO BO3MOXHble NOCNefCTBUA W3MEHEHMA Knumarta
LN NPUpOLbl U YeloBeKa B Pa3NNYHbIX pernoHax K KoHuy XXI BeKa;

® N1aKat C COBeTaMun 0 TOM, KaK COKpaTuTb CBOWA yFJ'IepO,EI,HbIVI cnepn;
® ONTUYECKUIN QNCK, BKNIOYAIOWMI B cebs B 3/IEKTPOHHOM BMae BCE MaTepuanbl KOMNIEKTA.

OcHoBHas 3amaya «Knumatnyeckoi WKATYNKU» — NPEACTaBUTb WKOJAbHUKAM B UHTEPECHOIA,
3aHMMaTeIbHO-UrPOBON (hOpME BAXHYIO MH(OPMALMIO MO BONPOCAM, CBA3AHHbLIM C I106abHbI-
MU U3MEHEHUAMU KIMMATa, a YYUTeNsM — [aTb PeKOMEHAALWUMU NO UCMONAb30BAHUID 3TOW TEMbI
B PaMKax LWKOJIbHOM NPOrpammbl.

Hap co3panuem «Knumatnyeckoil WwWKatynku» Tpyamnach 6onblias komaHa astopos. Cpeau
HUX 3KCNEPTbl U3 CaMbX pa3Hblx cep: kaumatonoru, reorpacbl, GMONOrM, IKOHOMUCTHI, @ TaKXkKe
npodeccmoHanbHble feTckue nucarenn. bonbwon BKNaa B NPoOeKT BHEC/M OMbITHbIE Nefarory,
KOTOpble NOMOMK pa3paboTaTb peKOMeHJAUUN ANs YYUTENs NO UCNONAb30BAHMIO KOMMNJIEKTA Ha
YpOKax B WKone.

BaxHo, uto «Knumatnyeckas WKaTynKa» co3faHa cneunanbHO oNia WKOJNbHUKOB. 3710 CBOE-
ro poga MNNIOCTpUpPOBAHHAA IHUUKNONEANA NPO KNUMaT, rne B 3aHUMaTeNnbHoW Q)OpME onunca-
Hbl BaXHble U noa4acC C/NOXHbl€ BONPOCHI. Yutatenu CMOryT y3HATb, KaK MEHANCA Knnmar 3emnu



Ha MPOTAXEHUM WUCTOPUM WU KaK MpOABNAIOTCA COBPEMEHHble W3MEHEHMA KAMMaTta, Kak 3Tu
M3MEeHEHWUs BAWAKT HA NMPUPOAY M YENOBEKA M MOXHO W afanTUPOBATLCA K Heu3OexHbIM
NOCNEACTBMAM, KAaK MOXHO NpPeAoTBPATUTb OMACHble MOCNEACTBUSA M0OaNbHOrO noTenieHus
M YTO Y)KE 1eNaeTCs B pa3HbIX pernoHax mupa. OThesbHbI pa3gen nocobus nocBsleH ToMy, Kak
MOXHO COKpaTWUTb CBOW YINepoaHbIi cres.

«Knumatuyeckas wkarynka» Bnepsble Obina onybnukosaHa B 2014 rogy 1 npegHasHayanachb
cneuunanbHo AnA pOCCUNCKUX WKON. KOMNneKT Matepuanos noay4yna MHOFO NONOXKMUTENbHbIX OT-
3bIBOB, B TOM YMCNie OT yuuTenei u 3KkcnepToB u3 apyrux ctpaH. Moatomy MPOOH npuHsana pe-
WeHMe BbINYCTUTb MEXAYHAPOAHYI0 Bepcuio «KnMmMaTnuyecKom WKaTYNKU» Ha aHIMIACKOM A3blKe
nop HasBaHuem «Climate Box» 1 3anycTuTb HOBbLIA NPOEKT NO afanTaunMm KOMNAEKTa A/is HOBbIX
CTpaH.

K 2017 rony «Knumartnyeckas LiKaTynka» oxBaTbiBana yxe 8 cTpaH pernoHa BoctouHoii EB-
ponbl, KaBkasa u LleHTpanbHoi A3uu, cTaB No-HACTOAWEMY MeXAYHAPOLHbIM 00pa30BaTeNbHbIM
MPOEKTOM N0 M3MEHEHMI0 Knumata. B nnaHax — yyacTue HOBbIX CTpaH v n3paHue «Knumarnye-
CKOW WKATYIKU» Ha BCeX OCHOBHbIX A3blkax O0H.

Kpome Toro, aBTopbl 06HOBUAMN U cLienanu 6onee MHTEPECHbLIM, HE TOIbKO A1l POCCUICKUX, HO
W ans 3apybexHbIx YnTaTenei, nepBoHadvanbHoe pycckoe nsgaHme «Knumatnyeckomn WKaTynKmuy.
Hosyto Bepcuio komnnekta 2018 roga Ha pyCCKOM A3blKe Bbl CEMYac fepxKuTe B pyKax.

Mbl yBepeHbl, 4To «KnumaTyeckas WKaTynkay CTaHeT A WKOJbHUKOB MHTEPECHbIM M No-
Ne3HbIM UCTOYHUKOM MHGDOPMALMM O NpobNemMe U3MEHEHUS KNMMATA U MOMOXET UM HAY4YUTbCA
bepeXxHoMy OTHOLWEHMIO K npupoae!

Y3HaiiTe 6onble 0 NpoekTe Ha caiite www.climate-box.com.

OpraHusartopbl NnpoeKTa «Knumarnyeckas WKaTynKa»




lloporue apy3ba!l

2030, 2050, 2100 — 3710 roAbl, KOTOpble HaMbonee YacTo YyNOMUHAIOTCSA, KOTAA Mbl FOBOPUM
00 M3MEeHEHWUM KNUMATa, ero NOCNEACTBUAX, a TAKXKe HE0OX0AMMOCTY afAanTaLnmM K TEM U3MEHEHN-
M, KOTopble npou3oiayT B byayuieM. [Ins 6onblWKMHCTBA NoAei 3TO oYeHb fanékoe byayuee. Ho
He ANs IOHbIX YuTaTenei «Knumatnyeckon WKaTynku»! Itn roabl — BaxHble BpEMEHHbIE pybexu
Ans HOBOTO nokoneHus. e s 6yny paboTats B 2030 roay? Ine s 6yay *utb B 20507 byayT n
MOM AeTu cyactimebl B 2100? 3T BONpOChl HAYMHAIOT 3aaBaTb cebe CEerofHAWHNE WKONbHUKM
U CTYOEHTHI.

Craplwee nokoneHue NbiTaeTCA NOMOYb UM HAWTWM OTBETbl HA 3TWM BOMPOCHI, NOAABAA npa-
BU/IbHbLIA NMpUMep: Xopolwee 00pa30BaHWe, YNOPHbLIKA TPYA, KpPeaTuBHble UAEU U TeXHUYeCcKue
nHHoBauun. OfHAKO C M3MEHeHMeM KNMMata MOMEHAITCA He TONbKO NPUPOSHbIE YCN0BUA
Ha NnaHeTe — HalweM o6LLeM JOME, HO U MPUBBIYHbIA HAM CTU/b XMU3HU, @ TaKXKe BiarococTosHmue
HaWmux cemerd U ApYyrux Nofen, KT0 XWUBET C HaMWU MO-COCEACTBY WU B JANEKUX CTpaHax.
N3meHeHMe knumaTta Gynet BO-MHOTOM ONpefensTh YCNOBUA XU3HU YeNoBeYecTBa B byayLiem.

BoT nouemy «Knumatuyeckas wkartynka» Tak BaXHa U cBoeBpeMeHHa! Mbl JOMKHBI XOPOLWO
NOHWMATb, KaK HalM CEroAHAWHME PELEeHUs MOryT MOBAMATL HA Hawe Oyoyuwee u Oyayuiee
HaWKX geTeil U BHYKOB. HayuHble 3HaHWUS O BAUSHWUM YeNoBeKa Ha 3eMio, e€ KNUMaT U pecypchbl
[LOJKHbI NPENoAaBaThCs C CaMblX PaHHUX T, YTOObI C JETCTBA Mbl YYUNUCH BEPEKHO OTHOCUTLCA
K OKpy)Katoleii Hac npupoae. 3HaHWUA MOXHO NPENoAHECTH B pasHbix Gopmax. «Knumatuyeckas
WKATyNKa» NpeanaraeT HOBbI NOAX0A K OCBELEeHUI0 3TON CNOXHOW, HO 0YEHb BAXKHOI TEMbI.
Camble cOBpeMeHHble Hay4YHble pe3ynbTaTbl NPeACTaBieHbl 34eCh NPOCTO U HAMALHO: B BUAeE
doTorpaduii, rpaduKoB, KApPT U UHTEPECHBIX UCTOPMIA. Tak WKONbHUKAM OyAeT npolie YCBOUTL
HOBBI MaTepuan. 3aaaHus B KOHLE KaXAoro pasaena nocobms nomoryT ayyiie 3aKpenuTs Npon-
[lEHHbIE TEMBI.

Mobanu3auns npuHecia HaM MHOTO NMPeMMYLLECTB, HO Mbl MOKA elWeé He MpUCnocoOUANChH
K HOBbIM YCIOBMAM XW3HU B rM0GanbHOM NpocTpaHcTBe. Ha NpoTsXXeHUM ThicAYENeTUin Yenose-
4eCTBO NPUBLIKNO PearMpoBaTh U afanTUPOBATbCA K U3MEHEHUAM, KOTOPbIE MPOUCXOAAT B HAlLEM
HENOCPeACTBEHHOM OKPY)XEHWU. ITO ObINI0 BAXKHO AN BbIXKMBAHUSA. Halim BHYTpEHHME «4ETEKTOPbI
0MacHOCTM» He paboTaloT 3a Npefenamu Toro, YTo Mbl BUAUM U CAbIWUM. TeM He MEHEE, CErofiHs
HaWK OeicTBUSA, NPeXae BCero notpebneHme 3HEPrum M3 UCKONAeMoro TOMAUBA U NPUPOLHBIX
pecypcoB, UMEKT rnobanbHble NOCNeCTBMSA, KOTOPbIE CTABAT MO Yrpo3y BbiXKMBAHME BCEX HAC.

Haw «aeTeKTop OMacHOCTU» U CTU/b XWU3HU OCTPO HYXAaloTcs B 06HOBNEHMU. ITO OOHOB-
NIeHWe NPOUCXOAMT Gnarofiaps Hayke, KOTopas AAaéT HaM BO3MOXHOCTb MOHATb CyTb NPoGAEMb
M3MEHEeHMs KNMMaTa 1 OLLeHUTb BO3MOXHbIE CLIeHApKUM OyayLLero B 3aBUCMMOCTH OT BbIOPAHHOTO



HamMu 0bpa3a XWU3HU ceroaHs. bynyliee 3aBUCUT OT HAC camux: OyAEM M Mbl JKUTb XOTb U B Gonee
TENAOM, HO BCE )Xe KOM(DOPTHOM KNMMATE, K KOTOPOMY BOJbLIMHCTBO il0Aei Ha 3eMae CMocoOHbI
afanTUPOBATLCA, UK 3Ke U3-33 HEKOHTPOJIMPYEMOrO NOTENAEHUA MUP U3MEHUTCA HACTOJIbKO, YTO
NIOAM M IKOCUCTEMbI He CMOTYT CMPABMUTLCA € KaTacTpoduyecknummu nocneactsuamu? lMpepcrasbre
cebe: ec/im ypoBeHb MOPSs NOAHMMETCS 60ee YeM Ha OAUH METP, OTPOMHbIE YYACTKU CYLIW BAOSb
nobepexbs OKaXyTca Nof BofoM. MonspHele nbabl OYAYT TasnTb elWe ObICTpee, a IKCTPeMasbHbIe
NoroAHble sABNEHWs OyayT cayyatbcs BCE yvalle, HAHOCA ywepd Haubonee yA3BUMbIM CNOAM
HaceneHus. ITo ApYroln MUp, KOTOPbIA Mbl YBMAMM, ecnu OyAeM NpoAoNKaTh BECTU Ce0a «Kak
00bIYHO». XOTA «KaK 0ObIYHO» XKUTb NPU TAKOM cLeHapun Hu B 2100, HW paxe B 2050 rogy Mbl
Ve He CMOXKeM.

A1 HapetoCb, YTO C MOMOLLbIO HayKN " 06pa3OBaHVIFI, B TOM 4Yucne 4yepes yqe6Hb|e martepwuansl,
Takue Kak «Knumaruyeckas LWKATyNnKa», Mbl CMOX€EM 3apaHee NOArotoBUTb HOBOE MOKOJIEHUE
K NPUHATUIO NPABUNbHbIX pEMEHMVI.

Tomac Ctokep

Conpepacenatenb paboyeit rpynnbl I

«®usnyeckas Hay4yHas 0CHOBA M3MEHEHUSA KAUMATa»
MexnpaBuTeNbCTBEHHO rpynnbl 3KCNEPTOB N0 M3MeHeHMto kKnumata (MIINK)
¢ 2008 no 2015 ropbl

Mpodeccop dusnku, bepHckuin yuusepcutert (Lseiuapus)
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1. | Npo6bnema usmeHeHna KNumara

N3meHeHne KnumaTa — 0fHa U3 CaMbIX BaXKHbIX I'IpO6J'IEM COBPEMEHHOCTHW. Ecnu pBapguath net
Ha3aj eé 06cy>+<p,am/| TONbKO B HAYYHbIX KPpyrax, T0 CerogHa oHa Ctana O0YeBMAHOW Ans OONbLMNH-
ctBa. Mbl 3amMeyaeM, YTO CTAHOBUTCA Tennee, a NOroaa B LeJIOM — BCE 6onee U3IMEHYMBOWA.

To, 4TO KAMMAT Hallei NAaHeTbl MEHAETCA U MEHAETCA CTPEMUTENbHO, Y)Ke He Bbi3blBAeT CO-
MHeHuin. CmoTpute camu: 3a nocnegHue 130 neT cpefHAsA TemnepaTtypa Ha 3emne BbIpOCaa yxe
Ha 1 °C. [laxke Takoe, Ka3anocb Obl, HEOOMbLIOE NOBbILEHWE TEMNEPATYPbl B MacWTabe nnaHeTbl
ONacHO ANs eé XuTenen: pacTeHWin, XUBOTHbIX U AA HAac ¢ Bamu. Kpome Toro, 1 rpagyc — 310 B
cpegHeM no mMupy. A Befib B HEKOTOPbIX pernoHax, 0cobeHHO B ApPKTUKe, TenneeT ropasgo Obi-
cTpee!

Puc. 1.1. Kapma Habo0aembix usmeHeHul npuzemHol
memnepamypsi ¢ 1901 no 2016 200b!.
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N3menenue Temnepartypsl (°C 3a nepuoa ¢ 1901 no 2016 roast)
Cepbim ysemom 0603HaYeHbl 30Hbl, N0 KOMOPLIM Hem 00CMamoYHbIX OaHHbIX

lMnawema Hazpesaemcs!

C Hayana XX Bexka cpedHAs memnepamypa Ha 3emse BbIpoCaa
Ha 1 °C. 16 u3 17 nocnedHux em 8oWU B OCAMKY CaMbIX
ménJibiX 3a BCHO UCMOPUD MemeoHab00eHuUl, a peKopoHO
ménneim cman 2016 200. B CesepHom nosywapuu mako2o
ménnozo nepuoda, kak ¢ 1983 no 2017 200bl, He 6b1/10 3a No-
cnedHue 1400 nem.

MpaBunbHee roBOPUTb He «MMODOaNbHOE NOTEMEHUE», @ KU3MEHEHWUE KNMMATay, NOCKONbKY
pOCT TemnepaTypbl, TO €CTb NOTENNEHNE, — 3TO TONbKO OAHA YaCTb MPOLECCOB U3MEHEHUA KNK-
mata Ha 3emne. BmecTte c KnMMaTom BCA NMPUPOLA BbIXOAWUT U3 PAaBHOBECUA: TalOT NESHUKU U
MHOTONETHASA Mep3/10Ta, NOBbIWAETCA YpoBeHb MUPOBOro okeaHa, HABOLHEHUA, 3aCyXM U ypara-
Hbl CTaNM ClyyYaTbCs BCE Yalle, Norofa CTaHOBMUTCA BCE Honee nepemeHumBoi. Knumatuyeckue
M3MEHEHUs NPUBOASAT K rMOEN MHOTUX XKUBOTHBIX M PAaCTEHWUI, HE NPUCNOCOONEHHbIX K HOBbIM
YCNIOBMAM, OHU HAHOCAT 3HAYMTENbHbI IKOHOMUYECKUI yliepb M yrpoXatT 340pP0OBbi0 U Aaxe
KWU3HU Ntofent.




[MnoTe3 o npuyYnHax Takux nepemeH mHoro. OgHM nccnegoBaTeny FOBOPAT O BAMAHMUM HA HaLy
nnaHeTy aCTPOHOMUYECKMX NpoLeccoB (yBennynBaeTcs akTMBHOCTb CONHLA, N3MEHAETCA HAKNOH
3eMHOM 0CK), Apyrue obpallLaoT BHUMAHKE HA TO, YTO CaM YeNOBEK C ero Ype3MepHbIM 3Hepro-
noTpebneHnem CTan NpUYMHON KAMMaTU4Yeckux 6eacTBuit. Ha HeKoTopble Npouecckl, NPoMCXo-
AALLMe HA Halen nnaHeTe, Mbl MOXEM NOBAUATb, HA HEKOTOPbIe — HeT. W ecnu Hapg CoNHeYHOM
aKTUBHOCTbIO UM U3MEHEHMEM YI/1a HAK/IOHA 3EMHOM OCK Mbl He BAIACTHbI, TO NOBAUATb Ha 00b-
€Mbl BbIOPOCOB NAPHMUKOBbIX FAa30B YEIOBEK MOXKET.

TaK 4TO e MPOUCXOAMUT C NOroAoi U Knumatom? Kak MeHsncs knumat 3eMnu paHblue U Kak
OH MeHseTcs ceityac? KTo BUHOBAT B MPOMUCXOASALLMX U3MEHEHNAX? YTO TaKoe NapHWUKOBbIE ra3bl
M NpUYEM 3aechb Mbl c Bamu? [laBaiite nonpobyem Bo BCEM 3TOM pa3obpartbCs.

1.1. | Knumart n noropa

Jlloamn yacTo xanylTca Ha norody, a Ha KAMMaT — NoYTH HUKoraa. «Becb koHew, OKTAGPS aynu
yparaHHble BETPbl U NUAKU 3aTsHble Aoxau. [oToM npuwén Hos6pb, CTYAEHBIN, C CUNbHBIMU
YTPEHHUMU 3aMOpO3KaMW, C NefAHbIM BETPOM, OT KOTOpOro Gonenn IWEKM W KUCTU PyK»
(Ox. Poynuur «Tappu MotTep u OpaeH PeHnkcar). Bugute: naxe B nMTepaTypHbIX NPOM3BEAEHU-
X 06bIYHO rOBOPUTCA O NMOTOAE, @ 0 KNMMaTe — NoYTH HUKOrAa. M 3To no-yenoBeyeckn NOHATHO:
4TOObI Y3HATb O MOrOAE, LOCTATOYHO MPOCTO BbIMAHYTb B OKHO. Mbl CTanKkuBaemcs € Norogoi
KaXKabli [eHb, @ BOT KNMMAT — 3TO YTO-TO HenoHATHoe. O ero u3MeHeHMK ceityac roBOpAT NOYTH
BCE: U YYEHble, W NONUTUKM, U Bu3HecmeHbl. W YacTo oHM nNpoTMBOpeYaT ApYr ApPYry: OAHU
rOBOPAT, YTO 3TO XOPOLWO, ApYrMe — 4TO, HA0OOPOT, NNOXO, TPETbU YTBEPKAAIOT, YTO HUYEro
0CO6EHHOrO C KNMMATOM He MPOUCXOLMUT.

Korga Bbl BO3BpalyaeTech [OMOI M3 OTMYCKa, NPOBEAEHHOIO C POAUTENAMMU TAe-TO AaNeKo
OT AOMa, NepBOe, 0 YEM BaC 0ObIYHO CMpalIMBAIOT NO BO3BpPALlEHMM, NOBE3NO XU C MOroAoM.
A BOT ecnu Bbl CaMu peKoMeHayeTe Apy3bsAM OTAOXHYTb B TOM MECTe, rfe Bbl yiKe nobbiBani, To,
HaBEpHOE, cKaxeTe: «TaM 0YeHb XOPOLIMI KMMaT».

YeM e 0TIMYaloTCA NOHATUSA «MOroAa» U «KAUMar»?

==~

> Moz2oda - 3mo cocmosHue ammocghepsl 8 0GHHOU MoYKe 8 OGHHbIU MOMEHM
UIU 30 02PAHUYEHHbIU NPOMEeXYmOoK BpeMeHU (Hanpumep 3a Cymku unu
3a mecay).

To eCTb NOroa — 370 MrHOBEHHOE COCTOSAHME HEKOTOPbIX METEOPONIOrMYECKMX INEMEHTOB, XO-
POLLIO M3BECTHBIX HAM U3 eXeBeYepHEero NPOrHo3a norofibl: TeMneparypbl U BIAXHOCTU BO3/yXa,
atMocthepHoro faBneHus, 061a4HOCTH 1 paga Apyrux. No3Tomy, Koraa BHE3anHo 1eToM Lenyio
Hefenlo NPoXnafHo, MAYT TaKue NPONUBHLIE JOXAM, YTO [AaXeE BbICOBLIBATL HOC Ha YAULY HET
HUKAKOTO YKeNaHua — T0 3T0 nioxas noroga.

C=—=—o—2——1

4  Knumam - smo ycpeOHéHHoe 3HayeHue noz2oobl
8 0aHHOU MOYKe 3a ONUMeNbHbIU NPOMEXYMOK
spemeHU (HeckobKo Oecamunemud).

Hanpumep: neto oObLIYHO XApKOe U CyxOe, a 3UMa NpoXNagHas
 LOXANWBAA, CHer BbiNafiaeT 04eHb pefKo. Tak KpaTKo MOXHO onucatb
knumat CpepusemHomopbsa. Kak BepHo nogmetun Mapk TseH:
«Knumar — 370 10, YTO Mbl 0XMAAEM, NOTOAA — TO, YTO Mbl MONYYAEMY.
Habntopath 3a KNMMATOM, NPOCTO BLIMNSHYB B OKHO, HeNb3s!
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OCHOBHbIMU XapaKTEPUCTUKAMM KIMMATa CYMTAIOT:
* TeMnepatypy BO3/yxa U €€ U3MEHEHNe B 3aBUCUMOCTM OT CE30Ha,
® KOJIMYECTBO M PEXUM BbINAfeHUs OCA/IKOB B TEYEHHUE rofa,
® 0COGEHHOCTYH NepeMeleHns BO3AYLHbIX MACC,
* npeobnagarwllne BeTpa 1 apyrue.

ITM XapaKTePUCTUKM 0ObIYHO MOKA3bIBAIOT HA KIMMATMYecKux KapTtax (Puc. 1.1.1).

Puc. 1.1.1. [lpumep knumamudeckol Kapmsl Mupa.
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Bo3dywHasa macca — smo 6osbwoli no 066EMy y4acmok ammocgepsl ¢
npumepHo 00UHAKOBLIMU memnepamypol 8030yxa, dasjieHuem U Koauye-
CmMBoM BOOAHbIX NAPOB.

Ha6ﬂl0,£l,EHMFIMM, U3y4eHnem n NporHo3npoBaHUEM NOroabl 3aHUMAETCA CnelnanbHasa Hayka —
meTeoponorusa. V|3y‘-IEHVIEM KNnnMmaTta 3aHMMaeTca Kniumaroaorua.

Kak nozosapusatom 8 wymky xumenu UpnaHouu,
«Kkaumam 8 UpnaHouu usymumesibHbil, HO N0200a
e20 nopmumy.

WpnaHdua - 2ocydapcmso, pacnosioxeHHoe Ha
00HouménHoM ocmpose 8 3anadHol Espone.
llozoda UpnaHouu omnauyaemcsa cgoel UCKIOYU-
menbHoU u3meH4yusocmoto. 0OHaKo 3uma 30ech
04eHb MA2KAA, U Mpasa ocmaemcs 3eN€HoU Kpyanbll
200. M3-3a 3mozo WpnaHouto 4acmo Hasbisawm
«W3ympyoHbIM 0ocmpoBom».




Mo kakum memeoponozuyecKkum 3emeHmam
onpedenaemca no2oda?

Temnepamypa 8030yxa 6bisaem nonoxumensbHol u ompuyamensbHol. Toykol
paszdena mexoy NOJI0KUMENbHbIMU U OMpUYamesbHbIMU memMnepamypamu
8030yxa ssnsemcs 0 °C, koeda Bo0a 3amep3aem u npespaujaemcs 8 néo.

BnaxxHocmb 8030yxa 3asucum om KoJuyecmsa BOOSIHO20 NApPA 8 BO30yXe.
Koada 3umoli 8naxxHOCMb BbICOKAS, Mbl MEP3HeM bOJIbLIe. A B XKapy Npu BbICO-
Kol BIGXHOCMU CMAHoBUMCA OyUWHO.

061aka — 3mo ckonseHue Meabyaliux Kanes Uau Kpucmasnios 160a
8 ammoceepe.

Ocadku — pasnuyarom ocadku, ssinadaroujue u3 061axko8 (00x0b, cHee, neds-
HOU 00X0b, CHEXHAA UNU N1e0AHAA Kpyna, 2paod, CHEXHbIe 3epHa) U Bbl0eA-
Wuecsa Ha nosepxHocmu 3emau U npedmemos (poca, uHel, U3Mopo3b, 2071071€0).

DD & e

N\
N\
N\

Budumocms — 3mo npedesibHoe paccmosHue, 0aiblie Komopoz2o Habaoae-
MbIl 06beKm cuBaemcs ¢ YOHOM U CMaHoOBUMCSA HeBUOUMBbIM.

TyMaHbl — 3mo cKonieHue npooyKmMos KoHOeHcayuu Bo0SHO20 napa 8 6U3KUX
K NOBEPXHOCMU 3eMJIU C/105X B8030yXd.

AmmocgpepHoe dasneHue — OasneHue, co30asaemoe 8ecom 8030yxa.

Bemep - 3mo eopusoHmansHoe nepedsuxeHue B030yXd, KOMOPOE Bbl3bIBA-
emcs pazHocmbio ammocgepHo20 0aseHus.

LOI> @

1.2. | Tunbl KNAUMATOB M KNUMATMYECKMNE NOACA

Knumar B pasHbix TOUKax 3eMHOrO Wapa oTinyaetcs. BcnoMmHuTe: KOrga 3a OKHOM CTOAT 3UM-
HME MOPO3bl, MHOTWE IO CTPEMSATCA yexaTb B OTMYCK B JapKue CTPaHbl, rie B 3TO BPEMs MOXHO
KynaTbCsi B MOPE W 3aroparb.

C ApeBHUX BpeMeH y4YEHble aennamn 3emnto Ha Kanma-
TUYeCKMe noAca B 3aBUCUMOCTU OT BbICOTbI CONHLA HAfA
FOPM30HTOM U AAUHbI AHA. CaMo CNOBO «KAUMAT» B Nepe-
BOJE C rpeyecKoro A3blka 03HayaeT HaknoH ConHua. [eii-
CTBUTENbHO, KNMMATUYECKWe Pa3NynA Ha Halen nnaHe-
Te CBA3aHbI B NepBYylo o4epenb € TeM, 4To Tenno ot ConHua

WAINYIY HOL 3W IVIVVIEY O

en VILYdNOINHY HXINHVVI

pacnpefensercs no NoBepxHOCTU 3eMan HEpPaBHOMEPHO.
Takxe 60N1blIOE BAMAHME HA 0COBEHHOCTU KNMMATa OKa-
3bIBaeT 6/IM30CTb MOPS, LMPKYNALMA aTMOCHEPBI, PEXUM
BbINAfleHUs OCAfAKOB W APYri1e TaK Ha3blBAEMbl€ KKNMMATO-
obpasylowue daktopbi». OHM, B CBOKO 0Yepefb, CUILHO 3aBUCAT OT reorpadmMyeckux ycnoBuii,
Npexpe Bcero ot reorpaMyeckoi WMpOThI, @ TAKKE BbICOTHI HAJ, YPOBHEM MOPS.
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TeppuTOpNUM C NOXOXMM KNMMATOM NpefCcTaBAoT coboii WMPOKMEe NONOCH — TaK Ha3blBaeMble
«KAUMATMYECKMe nosca», KOTOPble NOCTENEHHO CMEHAIT APYr ApYyra N0 Mepe NpofBUNKEHUA OT
3kBatopa Kk nontocam (Puc. 1.2.1).

Puc. 1.2.1. Kapma knumamudyeckux noacos 3emau no b. [1. Anucosy.

- ApPKTUYECKMIt M aHTapKTUYECKNiA - Cy6Tponuyeckuit I _'1 Cy63kBaTopUanbHbli
- CyGapKrudeckuit u Tponuyeckuit - IKBATOPUANbHBIA
cybaHTapKTUYeCcKuit

YMepeHHbIN

B Poccuu n ctpanax BoctouHoii EBponbl, KaBka3a u LleHTpanbHoii A3um yauie Bcero Mcnonb3yioT
KnaccuduKaumui KNMMatoB, co3fiaHHyto B 1950-e roabl U3BECTHbIM COBETCKUM KAMMATONONOM
b. M. Anucosbim. CornacHo 3Toi KnaccudbmKaLmm BbILeNAeTCca No YeTbipe 0CHOBHbIX KMMaTuyec-
KMX NOACa Ha Kaxjoe nonywapue 3eMnu 1 TpU NEPEXOLHbIX.

Knumamuyeckue noaca - wupomeHsle hnoJsiocbl 3emHol nosepxHocmu,
umerowjue omHocumeJsibHo OaHOPOOHbIlj Kaumam.

OCHOBHbIE KNMMATUYECKME NOACA: IKBATOPMAJIbHBIN, TPONUYECKNIA, yMEPEHHBIN U nonap-
Hbii (B CeBepHOM nonywapumn — apKkTuyeckuin, B KOXXHOM nonywapum — aHTapKTUYECKUiA).
OHM CYMTAIOTCS OCHOBHbBIMM, TaK KaK KPYMblil ro4 34€Ch rOCMOACTBYIOT OAHU U T€ e BO3AYLIHbIE
Macchbl, XapaKTepHble A1 3TUX KNMMATUYECKUX NOSCOB.

Mexay OCHOBHbIMM HaxOAATCA NepexofHble nosca: Cy63KBaTopUanbHbIN, Cy6TPpONNYECKUM
u cy6nonapHbin (B CeBepHOM nonywapum — cy6apkruyeckuit, a B l0xHoM — cy6aHTapKTu-
yeckwmit). Bce nepexofHble KNIMMATUYECKME NOSICA MMEKOT B CBOEM Ha3BaHWUM MPUCTABKY «Cyb»
(Ha NaTMHCKOM AA3bIKe 3TO 03HAYAET KMOAY).

B nepexofHbIX KNMMATUYECKUX NOSCAX BO3AYLIHbLIE MACCHI MEHAIOTCSA N0 ce30HaM. OHM npuxo-
AAT CloAa NOOYEpeaHo U3 COCeAHMX NoscoB. Hanpumep, B cy6TpONMYECKOM KAMMaTe NETo Kap-
KO€, KaK B TPOMMKaxX, a 3UMa NPOXNaAHas, NOCKOJbKY HAa CMEHY TPONWUYECKOH NPUXOAUT yMepeH-
Has BO3AylHas Macca.




BHYTPM HEKOTOPBIX KNMMATUYECKUX NOSCOB BCTPEYAOTCA 0COObIe KNMMaTUYeckue obnactu ¢

/

KOHTUHEHTaNbHbIM, MOPCKMM, MYCCOHHBIM KAMMaTaMu MAM KAUMATOM 3anajHbix noGepe-
wuu (Cm. Tabnnuy 1.2.1).

O e o |
A Ce30Hbl 8 HHOM U CesepHOM nosaywapuax npAMo npomusonoJioXKHbI: C
aeKa6pﬂ no d?eBpaﬂb, Ko20a 8 CeBepHOM noaywapuu camoe X0J/I00HOe spemsA
200a, 8 0xHom nosaywapuu 8 camom pa3saape Jjiemo, u Hao6opom.
Tabnuya 1.2.1.Knumatsl 3emaun (no b.M. Anucosy).
CpeaHss Pexum u Lpkynauusa
Knumaruueckum TeMmnepatypa | konuyectBo | atmocgepbl U
Tun knumarta Tepputopus
nosc . atmoccpep- npeo6napawuue
3umoit | JleToM | 1y ocapkoB | Betpa
B o6nactu noHu-
JEHHOro aTmMoC-
B TeveHme tepHoro faeneHus | IxkBatopuanbHole 061acTm
JkBaTopuanbHbll | IkBaTopuansHull | +26 °C | +26 °C topmupyioTcs Adpuku, H0xHoN AMepukm
roga, 2000 mm | 7.
Ténnble u BRaxHble | u OkeaHuu
3KBaTOpUaNbHble
BO3JYLUHbIE MACCh
H0xHas u HOro-
B ocHoBHOM
Cy6- Tponuyeckuii BO BpeMs Bocroukas Asus,
. y +20 °C | +30 °C Mycconbl 3anapHas 1 LeHTtpans-
IKBATOPUANbHbLIA | MyCCOHHBI MYCCOHa,
2000 M Has Adpuka, CeBepHas
AscTpanus
. Tponuyeckun . o | B TeueHune Ceseprian Apuka, Len-
Tponuyeckuit . +12°C| +35°C Maccarel TpanbHas
Cyxoun roga, 200 mm
ABcTpanus
Jletom —
Mpenmy-
aHTUUMKNOHLI Npn | CpeansemMHoMOpbe,
LWeCTBEHHO
CpegusemHo- o o BbICOKOM H0xHas Adpuka,
- +7 °C | +22 °C | B xonoaHoe
MOPCKM BpeMs roga atMocepHOM HOro-3anapHas AecTpanus,
Cy6Tponuyeckuit 500 MM ! LaBneHnuu; 3anapHas Kanudoprus
3MMOW — LMKNOHbI
CVBTDONMYECKMUi B TeveHme Cyxvue BHyTpeHHMe yacTu mare-
y B 0°C | +40°C KOHTUHEHTanbHble | pukoB mexay 30 n 45°
Cyxoun roga, 120 mm
BO3JYLUIHbIE MACChl | B 060UX NOAYLWAPUAX
YMepeHTbIVI +2°C | +17 °C B TeyeHue 3anagHble BeTphl 3anagHole yacty Espa3uu
MOpPCKOW roga, 1000 mm un CeBepHoii AMepuku
YMepeHHbli B TeyeHue Bryrpenue yactu
P .| -15°C | +20 °C 3anagHble BeTpbI MaTepuKoB oT 40-45°
. KOHTUHEHTaNbHbIN roga, 400 mm
YMepeHHbIii [0 NONAPHbBIX KPYros
B ocHoBHOM
yMepEHHbIEII 20 °C | 423 oc | BO BPeMA neT- Myccorl BocToyHas okpanHa
MYCCOHHbI HEro MyccoHa, EBpasuu
560 mm
Cy6nonApHbil CybapkTudecknit | <25 °C | +8 °C B TeueHue Mpeo6napatot CeBepHble OKPaUHbI Espa-
roga, 200 mm LMKNOHbI 3umn n CeBepHoit AMepuku
B Teuenune
- - o -
Cy6nonApHbil Cy6§HTapKTqu 20 °C 0K(2n0 roaa, 20 500 Mpeo6napatot AkBatopus K?KHoro nony
CKuit nHmke | 0°C MM LMKNOHBI wapwusa ot 60° to.w.
MNonsapHblii ) I'Ionﬂprlq (ap- ) . B TeveHme Mpeobnagator Axsartopus CeBepHoro
(apKTUYeCKUI UNK | KTUYECKMIt unn -40 °C 0°C JlepoBuTOro okeaHa u
N . roga, 100 mm AHTULMKNOHBI
aHTapKTUYeCKU) |aHTapKTUYeCKuit) maTepuKk AHTapKTuaa
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I{paTKoe onucaHne KnnMmatos

3KBaTOpManbHbIA KNUMaT

[na 3toro TMna KnMMata XapakKTepHO rocnoa-
CTBO XKapKMX U BNAXHbIX IKBAaTOPUANbHbIX BO3AYLU-
Hbix Macc. Temnepartypa BO34yxa 34eCb MOCTOAHHA
(+24-28 °C), B TeueHue ropa 3ecCb BbiNagaeT 04eHb
MHOro ocagkos (ot 1500 fo 5000 mm). M3-3a Toro,
YTO KOJMYECTBO OCAAKOB MPEBbIWAET MCNapeHue,
MOYBbl B 3KBAaTOPMANIbHOM KNKMaTe 3a060N104€eHbI, HA
HWUX PacCTyT rycTble 1 BbICOKME BNAXHble neca. JKBa-
TOpUanbHbIN TUN KMMaTa hOpPMUPYETCS HAf ceBep-
HbIMU panoHamu HOxHoi AMepuku, Ha nobepexbe
[BMHeICKOro 3annBa, Haf 6acceitHom peku KoHro u
BepxoBbeB Huna B Adpuke, Hag Gonblieit YacTbio
WHpoHe3ninckoro apxunenara v npuieravlen K
HeMmy yactu NHpminckoro n Tuxoro okeaHos B A3uu.

Cy63KBaTopuanbHbIM KNUMAT

Mpu 3TOM TUNE KAMMaTa eXerogHo ObiBaloT f0-
XANMBble CE30Hbl — NIETOM 3eCh XapKo U 4acTo
BbINagaloT o6unbHble ocagku. C npuxoaom 3umbl
HacTynaet 6ofee NpPOXNafHbIi M CyXOM CE30H.
Ocapku B cy63KBaTOPMANbHOM KNMMaTe pacnpepe-
NATCA 04YeHb HepaBHOMepHO. Hanpumep, B cTonun-
ue lBuHen r. KoHakpu B gekabpe-mapTe Bbinagaer
15 MM 0CafikoB, a UtOHe-ceHTAOpe — 3920 MM. 3TOT
TUN KAMMaTa pacnpocTpaHEH B HEKOTOPbIX YacTAX
WHpuiickoro okeaHa, Ha 3anage Tuxoro okeaHa, a
TaKkxe Hag t0xHoi Asnen n B Tponukax Abpuku u
HOxHO AMepuKu.

Tponuyeckuu Knumar

B 30He Tponuyeckoro Kaumartuyeckoro no-
fICa TOCNOACTBYIOT AHTULMKIOHLI C BbICOKMM [aB-
NeHneM, W CTOUT ACHAs noroga noyTW Becb rOA.
[lna 3TOro KNMMaTMYeCcKOro nosca XapaKTepHbl
[ABa Ce30Ha: TENNbIN W XONoAHbIn. Temnepary-
pbl MoryT kKonebatbcsi oT +20 °C Ha nobepexbe
po +50 °C B rmy6uHe martepuka. CyTouHoe Kosne-
0aHWe TemnepaTtypbl TOXe OYeHb 3HAYMTENbHOE:
B JleTHee BpemA [HEM BO3[JyX HaKanserca Ao
+40-45 °C, Houblo Xe ocTbiBaeT ao +10-15 °C. B
TPOMMKAX YACTO BCTPEYAKTCA MyCTbIHM, Haubonee
KpynHas 13 kotopbix — Caxapa B Adpuke. B 6onee
VB/IAKHEHHbIX pallOHaxX pacnpoCTpaHeHbl CaBaHHHbI
U nucTtonagHole neca. TponMYecKuit Knumar xapak-
TepeH ana Mekcwku, CeBepHon n HxHoit Adpukuy,
LeHTpanbHoi ABctpanuu, ApaBUNCKOro NnoiyoCcTpoBa.




Cy6Tponuyeckuit Knumar

CybTponuyeckuii knumat npeobnagaeT B permo-
HaX, PAaCNONOXEHHbIX MEXAY TPONUYECKUMM U yMe-
PEHHbIMU WKpOTamMu, npumepHo mexgay 30° u 45°
CEBEPHOI U I0XHOW WUPOTLI. 3aeCh 00bIYHO Kap-
Koe Tponuyeckoe NeTo W [OCTaTOYHO NPOXNaAHas
3uma. CpeaHAs MecsayHas TeMnepaTypa 1eTOM Bbille
+22 °C, 3umoit Bbiwe -3 °C, HO 13-3a BTOPXKEHMUI MO-
NAPHOro BO3JyXa BO3MOXHbI 3aMOpO3ku Ao -10 ...
-15 °C, a u3pegka u cunbHble (8o -25 °C) mopo3ssl.
3T0T TMN KNMMaTa XxapakTepeH ana CpegmsemMHoMO-
pba, HOxHon Adpuku, Hro-3anagHoit ABctpanum,
CeBepo-3anagHoin KanudopHuu.

YMepeHHbI Knumar

3T0T TMN Knumata (QOpMUpPYETCA HaL YMepeH-
HbIMU WupoTamun (0T 40-45° ceBepHOI U HOXKHOM
WKUPOTbl A0 NONApPHbIX Kpyro). B CeBepHoM nony-
wapuu 6onee NONOBUHLI MOBEPXHOCTU YMEpeH-
HOro nosca 3aHumaer cywa, B KxHom 98% — 3To
OKeaHbl. YMepeHHOMYy KAMMaTy MpUCyln YacTble
M CUNbHbIE W3MEHEeHUA NOoroabl M3-3a LMKNOHOB.
MaBHas 0COOEHHOCTb YMEpPEeHHOro Kaumara -
yeTblpe Ce30Ha: ABa OCHOBHbIX — XONOAHbIN (3UMa)
n TEénnbii (NeTo), M [Ba NMPOMEXYTOYHbIX — BeCHa
n oceHb. CpeaHsas Temnepatypa camoro X0N04HOrO
mecsLa, Kak npasuno, Huxe 0 °C, camoro Ténnoro —
Bolwe +15 °C. B ymepeHHOM KaumaTte 3MMOM Ha
NOBEPXHOCTU 3eMNIN NIeXUT cHer. lpeobnagatowue
3anafHole BeTpa NPUHOCAT OCafKMU B TeYeHWe BCero
roga, 3a rof, Boinagaet ot 1000 MM B NpuOPEXHbIX
paitloHax o 100 MM B rybuHe MaTepuKa.

Cy6nonApHbIi

(cy6apKTuyeckuin/cy6aHTapKTUYECKMIA) Knumar

Cy6apKTUYECKNIA KNMMATUYECKWIA NOSAC pacno-
NOXEH MEXAY apKTUYEeCKUM M YMEpEeHHbIM KNuMma-
Tuyeckumu nosicammn CesepHoro nonywapusa 3emnu.
JleTom 3pecb rocnopacTByeT ymepeHHas BO3AyL-
Has Macca, 3MMoi — apkTuyeckas. Jleto KopoTkoe
1 X0NOfHOE — B UlONe Temnepatypa BO3Ayxa AHEM
penko nopgHumaetca Boiwe +15 °C, HOYblo nagaet
po 0...+3 °C. B TeyeHune Bcero neta He UCKIOYEHDI
HOYHble 3aMOPO3KW. 3MMOI TemnepaTypa BO3fAyxa
OHEM U Houblo cocTaBnset -35-45 °C. Tepputopus,
Ha KOTOPOI rocnofCcTBYET CybapKTUYECKUI KNUMAT,
3aHATa TYHAPON M NeCOTYHAPOWA, NOYBbI NpeAcTaB-
NAT c060V MHOTONETHIOW MEep3N0Ty, PacTeHUs W
XMBOTHble BCTpevatoTcs pepko. CybapkTuyeckuit
KAUMaT pacnpocTpaHéH Ha cesepe Poccun un KaHa-
Abl, Ha Anacke (CLUA), B HOxHoi peHnaHanm v Ha
KpaiHem cesepe EBponbl.




CybaHTapKTUYECKUIn KNMMATUYeCKU Nosc pac-
nonoxeH B HOXKHOM nonylwapuu Mexay ymepeHHbIM
W aHTapKTMYecKum noscamu. Mopgasnawwas 4acrb
CyOaHTapKTUYECKOW KNMMATMYECKON 30Hbl 3aHATA
MOBEPXHOCTbI0 OKeaHa. KonnyectBo 0CapKkoB [O-
cturaet 500 mm B rof.

MonsapHbIN KNUMar

Bolwe 70° ceBepHON 1 65° 10XHOW WKUPOTHLI rO-
CMOACTBYET MONAPHbIA KNUMar, obpasywouuii nBa
nosica: apKTUYeCKUn 1 aHTapKTuyeckuii. Becob rog
3[ecb Npeo6nafaloT NoNAPHbLIE BO3AYLIHbIE MACCHI.
ConHue HeCcKoNbKO MecsiLeB He NOsABAAETCS BO-
BCe (3TO BpeMs Ha3blBAETCA «MNONAAPHAA HOYLY) W
HECKOIbKO MecsALEeB He YXOLMUT 3a FOPU30OHT («no-
NApHbIN feHby). CHer u nép oTpaioT Gonblue Ten-
Na, YeM €ero noayyawT, NO3TOMY BO3AYyX CUIbHO
OXNAXAEH, CHEr He TaeT Becb rof. B TeyeHue Bce-
ro rofa 3[4ecb BbICOKOe aTMoctepHoe AaBlieHMe
(aHTULMKNOH), no3TOMY BeTpbl cnabble, 06/1aKoB
noytn Het. OcafikoB BbiNafaeT OYeHb Mano, BO3-
AYX HACbIWeH MeNKUMWU NeffHbIMU UMaMu, a ne-
TOM TUNUYHA NPOAOMKUTENbHAA MOpOCb. CpepHAs
Temnepatypa neta He npesbiwaer 0 °C, a 3umbl —
-20-40 °C.




lde Ha nnaHeme xon00Hee U xapye 8ce2o?

Camoe xon00Hoe Mmecmo Ha 3emne — BocmoyHas pasHuHa AHmapkmuosl. B asaycme
2010 200a ¢ amepukaHckozo cnymHuka NASA Aqua mam 6bin 3agpuKcuposaH Ho8bili pekopo
camoli Huskou memnepamypsl — -93,2 °C. Mexdy mem 3mom pekopo 8ps0 au 6yoem npu-
3HaH oguyuansHo. CoenacHo delicmsyloWUM HAYYHbIM CmMaHAapmam, Ymobbl uMepeHus
memnepamypsl 8030yxa 61U MOYHbIMU, OHU OOKHbI NPOBOOUMBCA HA NOBEPXHOCMU NA1a-
Hemel, a He U3 KocmMocd. [103momy npu3HaHHbIM MexOYHaPOOHbLIM COObLECMBOM peKopOOoM
camoli HU3Koud memnepamyps! 8030yxa noka ocmaémcs memnepamypa -89,2 °C, 3agukcu-
POBAHHAA HA Meppumopuu cosemcKol (a HbiHe pocculickoll) Hay4yHol cmaHyuu «Bocmok»
8 AHmapkmude 21 utonsa 1983 200a (Puc. 1.2.5).

Camoe xapkoe mecmo Ha nnaHeme — [onuHa Cmepmu 8 CLUIA. 13 uwona 1913 200a
mam 6b171 ycmaHosneH abconomHsili pekopd memnepamypsl 8030yxa 8 meHu — +56,7 °C
(Puc. 1.2.3).

Puc. 1.2.2. Pocculickas Hay4Has
cmaryus «Bocmok» 8 AHmapkmude. Puc.1.2.3. flonuta Cmepmu, CLUA.

Puc. 1.2.4. AMepuKaHcKull cnymHuk Puc. 1.2.5. [lauHble 0 memnepamype 8030yxa
NASA Aqua 66151 3anyuweH 8 2002 200y Y nosepxHocmu AHMAapKmMuobl, Noay4YeHHble
0J151 U3yYeHUs (hu3uYecKux npoyeccos ¢ amepukaHckux cnymHukos NASA Aqua

Ha 3emse. 8 2003-2013 200ax u Landsat 8 8 2013 200y.

MuHumanbHas TeMnepaTypa MpeablAyWMNA MUHUMYM
-93,2 °C 3admkcupoBaHa Vo : TeMmnepatypbl -89,2 °C
cnytHukoM NASA Aqua . r 6b11 3apermcTpupoBaH
10 aBrycTa 2010 T. o i e Ha POCCUIICKOM Hay4YHOW
5 cTaHumm «BocTok»
21 nionsa 1983 r.

MuHMManbHas TeMnepatypa
-93,0 °C 3adpmkcupoBaHa
cnyTHMKoM Landsat 8

31 uona 2013 r.
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Bonpochbl

1. Ecnn B CeBepHOM nonywapuu 3uma, TO Kakoe Bpems roga
B H0xxHOM monywapumn?

2. Yto Takoe BeTep? Kakue BeTpa Bbl 3HaeTe? Yem OHM pa3nu-
yatTca? B Kakux KnMmarax Takume TUnbl BETPOB rOCMOACTBYIOT
n nouemy?

3. B Kakom Knumatmyeckom nosice Bbl XUBETe? PaccKaxute
0 npeobnapatolleit B BaleM KIMMATUYECKOM Mosice morone

B pa3Hble BpeMeHa rofa.

4. B KaKMX KNUMATUYECKMUX MOsicax camble TpyAHble YCIOBUS
KU3HW AN PACTEHUN U MUBOTHBIX?

5. [ne xonoaHee — Ha CeBepHOM nontoce unu Ha HxHoM?




3agaHue 1.

3apaHue 2.

3agaHue 3.

3apaHue 4.

3apaHus

Urpa

Martepuanbl: KapTouKu C XapaKTEPUCTUKAMMU OTAEbHbIX 3Ne-
MEHTOB pa3fIMyHbIX TUNOB KIMMaTa: 3KBAaTOPUANbHbINA, TPOMKU-
YeCKWI, YMEPEHHbIN, NONAPHBIN.

B ynpaxHeHun moxeT y4acTBoBaTh 0T 12 10 24 yenosek. Kax-
Abl YY4ACTHUK NOAyYaeT OAHY KapTOUKY C onpeaenéHHOMn xa-
PaKTEpPUCTUKON Knumara.

Heob6xoanmo, o6wasch ¢ Lpy3bAMU, HANTU BCe XapaKTEPUCTH-
KW Knumarta u cobpatbcs rpynnoii. [Janee kaxpaas komaHaa no-
Ka3blBAEeT C NOMOLLbI0 NAHTOMUMUKM, KAKOI y HEE TN KnuMarta.

N3BecTHbIN amepuKaHckuin nucatens Mapk TeeH Kak-To nouwy-
™Mn: «Ecnu Bam He HpasuTCA noroga B HoBon AHrnuu, nogo-
XAUTE HECKOJIbBKO MUHYT».

Hap Kakumu ocobeHHoCTAMU KnumaTa u norofbsl Hosoi AHrum
nowyTuA nucatTens?

Hanpute pernon Hoeas AHrus Ha kapte CLUA. K kakomy knu-
MaTU4eCcKoMy NOsCY 3TOT PErmoH OTHOCUTCA?

Yto Takoe GnaronpusTHble U HebnaronpuaTHble Kaumatuye-
CKue ycnosusa?

Pa3,u,em/|Ter Ha rpynnbl u Bbl6epMTe OAWH U3 TUNOB KNKUMATA.

MoAroTOBbTE CLUEHKU-WYTKY B 3aWMUTY TUMA KAMMATA, KOTOPbIif
BaM LOCTaNCA.

Urpa

Llenb: noyyBCTBOBATL CEOS B 3KBATOPUANILHOM KNTMMATE U OLLY-
TUTb €XXeAHEBHbIN TPOMUYECKNA LOXKAb.

Xoa urpbl. Y4acTHUKM BCTAlOT B Kpyr. B LeHTp Kpyra BCTaér
BefylMN, KOTOPbIA MOKa3blBaeT BCeM pABMXKeHWUA. Boinon-
HAA OBUXEHWS, BeAYWMii MeJIeHHO KPYXMUTCA BOKPYr CBOEN
ocu. HoBoe fBMKEHME HAYMHAETCA TONIbKO NOC/e NOCNeAoBa-
TeNbHOTO BKJIOYEHUS B €r0 BbINOJIHEHWE BCEX YYACTHUKOB MO
Kpyry. [lBuxKeHMe KaxAbll YYaCTHUK MEHAEeT Ha chepywoliee
TONbKO TOTAA, KOraa BefylMi OKa3biBA€TCA HAaNpoOTMB HeEro.
OcTanbHble y4aCTHUKM NPOJOMKAIOT BbIMONHATL Npeabiayliee
ABUXEHMe.
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3apaHue 5.

NocnepoBarenbHOCTb ABUXKEHUMN. Beaywumin u nepBblin yyact-
HUK (NOTOM MO OYepenyn BTOPOW, TPETUI U Jpyrue) COefUHAIOT
CBOM NAAOWM U HAYMHAIOT UMU NOTUXOHbKY AenaTb KpyroBble
JNBUXEHUS. 3aT€M BbIMOSHAOTCA NaNbLAMMN LENYKW, NOTOM Ha-
YMHAIT XN0NaTh B Nafioly, NOTOM no 6efpam v NOTOM TonaThb
Horamu. Korga nocnepoBatenbHOCTb 3aKaHYMBAETCS, BCE BU-
XXEHUS BbINONHATCA B 06paTHOW NOCNefOBaTENbHOCTU. ITUM
YYACTHUKN UMUTUPYIOT 3BYKM JIMBHA OT Ha4yana [0 3aBepLieHns.

Kpocceoppa
Mo ropusoHTanu:

1. OauH 13 OCHOBHbIX MOKa3aTesiei Norofbl.

2. CocToaHune aTMocepsl B AaHHOE BpeEMA B aHHOM MeCTe.
3. Ce30HbI CMEHAIOT ApYr Apyra 3a OAMH ...

4. 0fMH M3 OCHOBHbIX NOKa3aTenemn norofbl.

5. 0a1H 13 OCHOBHbIX MOKa3aTesiei Norofbl.

6. MHOroneTHUN peXxum Norofbl, XapaKTepHbIN 418 AaHHOW
MEeCTHOCTH.

7. Pycckuit noat nepeoi nonosuHbl XIX Beka, oueHb
NOOMBLWINIA OCEHD.

8. Camoe no6KUMOE WKONbHMKAMK BpEMS roaa.

9. OT Heé KIMMaT 3aBMCUT B NEPBYIO 0Yepeb.

10. [naBHbIN repoi AeTCKUX 3MMHUX NPA3LHUKOB, fef,
NPUX0Aa KOTOPOTO BCE OYEHb XKAVT.

11. VI3BeCTHbIN UTaNbAHCKUI KOMMNO3MTOP, aBTOP COOPHMKA
npou3seneHunin «Bpemena ropa».

12. lopu3oHTanbHOE NepeABUXKEHNE BO3LYXa, KOTOpPOE
BbI3bIBAETCS PA3HOCTbIO aTMOCHEPHOrO JABNEHNUA.

10
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1.3. | Kak 1 nouemy MeHANCA KNUMAT B NPOLUNIOM

0 TOM, YTO KNUMAT Ha 3eMne MeHANCSA BCErAa, [orafaThCsa HeCn0XHo. KoHeuHo, repon MynbT-
(UNbMOB U KOMNbBIOTEPHbBIX UrP NMPO AUHO33aBPOB M NIEAHUKOBbIA NepUOA BblfyMaHbl, HO CaMu
AVHO3aBpbl CyLLECTBOBANMU, 06 3TOM CBULETENLCTBYIOT OCTABLIMECS NOCAE HUX MHOTOYUCTIEHHbIE
KocTu v aiua. Korga xunu auHo3aspel, 66110 ropasgo Tennee, 4em ceiyac. bbinm u nefHUKOBbIE
nepuoAbl, Koraa 6bI10 HAMHOTO XONOAHee, a NefHUK goxoaun fo Mocksbl, bepauHa u Yukaro,
NPUYEM ero ToNLWMHa OblNa 60sbLIE MHOTO3TAXHOMO foMa!

Ha npoTaXeHun COTeH MUNIMOHOB NeT UCTOPUM 3eMIM TeMnepaTypa MEHANACH OYEHb CUIbHO —
npumepHo Ha 10 °C (Puc. 1.3.1). 310 o4eHb MHoro! Eciu 6kl ceityac 6o Ha 10 °C Tennee, To B
CeBepHoit EBpone knumar 6bin 6bl COBCEM UHBIM, @ CPefiHAs rofoBas Temneparypa B CToKkrosbme
— KaK Ha Cpean3eMHOMOPCKOM nobepexbe, Hanpumep B bapcenoxe unu Mapcene. Kasanocs 6bl,
yTo B 3TOM nioxoro? Ho Beab Toraa B KOxHoi EBpone 6bino Obl Xapko Kak B [ly6ae. 3umoit ewé
HEMI0X0, HO NIETOM CIUWKOM Xapko! A Ha ApaBMICKOM MOYOCTPOBE CTaNo Bbl NPOCTO HEBO3-

MOXHO XUTb.
Puc. 1.3.1. [laHHble 0 memnepamype Ha 3eme
3a nocnedHue 500 mMaH nem.

321961-1990 rr., °C

NpeBbiweHne TemnepaTypbl Haf CpeaHei

-2

YactuuHoe NoKpeITME CyLIN NIbAOM MaccoBoe BbiMUpaH1e OpraHu3MoB —
CunbHoe nokpeiTne (8 nepuop 500-100 MaH neT Ha3ap, 6uokaTacTpotbl, NPUMEpHO
Cywn nbom 60M1bLUYI0 YacTb BpeMeHn AHTapKTMAA 370 1 240 MJH fieT Ha3ag

6bina cBo60aHA OTO Nbaa)




OmKyO0a y4€Hble 3Harom npo KaumMam npowsio20?

Temnepamypy y4€Hble paccyumanu, GHANU3UPys 2eosoaudeckue Nopoobl, OMI0KeHUSA Ha
OHe 03€p, Mopell u okeaHoB. JIEO ocmassisem cnedbl HA CKAAX, 8 OMJIOKEHUSAX CO OHa Opes-
HUx Mopell MOXHO 06HApPYXUmMb OCMAamMKU pacmeHuli NPOLW/IbIX 1em, KOmopbIM 015 KU3HU
mpebosanack onpedenéHHas memnepamypa.

Ans nocnedHez2o munnuoHa 1em y y4yeHsix ecms 20paz0o 6osee cosepieHHbI UCMOYHUK
nosy4eHus OaHHbIX — b0l AHMapkmuobl. J1€0 codepxum ny3sipbKU BO30yXd, KOMOpble
MOo2ym pacckazams 0 2a3080M cocmase ammocgeps! U 0 memnepamype Ha 3emae 8 npo-
waom (Puc. 1.3.2). Cambili OnuHHbIU ps0 OaHHbIX — npumepHo 3a 800 msic. 1em — nosyyeH
Ha poccutickod cmaHyuu «Bocmok».

OueHb Ha2A0HBIL UCMOYHUK UHPOPMALUU O KAUMAMUYECKUX U3MEHeHUSX NOCIeOHUX
cmosiemuli — 20008ble KOJIbUYa 0epesbes. B ménibie 20061 KOMbYA WIUPE, A B XONOOHbIE YXKe.
Takxe 0 KauMame NPOWI020 MOXHO Y3HAMb NO PAKOBUHAM MOPCKUX U NPECHOBOOHbIX MOJI-
JIIOCKOB.

HayKa, KomopaA 3aHUMaemcsa usy4eHuemM Kiumama npouisioeo, Hasbisaemcsa najieoKiau-
mMamorsnoausa.

Puc. 1.3.2. Y4éHbie docmatom cmonbuK aHmapKmuyecKo2o 0oa,
no Komopomy OHU CMO2ym onpedenums memnepamypy 8030yxa
U codepxaHue yeneKuca020 2a3a 8 ammocghepe 3emau 3a COMHU
mbicay nem.
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1.3.1. | MpU4YMHBI USMEHEHMI KNUMATA: MUIIMOHBI JieT

MbiTasscb OTBETUTH HA BONPOC O NPUYUHAX CUNbHbIX M3MEHeHWUI KnumaTa 3a nociegHue non-
MuUunnnapaa net, y4eHble pacCMOTpPENN BCEBO3MOXHbIE reosiorn4ecKkmne, aCTpoHOMUYeCKue, ouno-
nornyeckue, reomarHnuTHble U KOCMUYeCKue q)aKTODbI. M3qunm [axe chyxuv o0 npuwienblax c
AOPYIrux nnaHeT: a BAPYr oHM ncnonb3oBanu KaKOG-HM6y,U,b KNUMaTUYECKOE OpyXKue. Ho HMKakux
CNepoB BHEWHEro BMELWATeNbCTBA HE HAWAOCh. .. 3aTO BbIACHWIOCH, YTO TeMnepartypa Ha niaaHeTe
nocnegHne COTHU MUNNUOHOB NET onpeaenanacb pacnosioxeHneMm Ha 3emMHOM lwape MaTepMKOB!

ABM}KeHMe KOHTUHEHTOB

3eMHas Kopa — Ulb TOHKUIA BEPXHUI COW HAWeRN  pyc, 1.3.3. BuympenHee cmpoerue 3emau.
nnaHetsl (Puc. 1.3.3). lMop Hel HauMHaeTCcs MaHTMA —

OCHOBHas 4YacTb MAAHETbI, KOTOPAsA C HEKOTOPOM MyOUHbI finpo
npeacTaBnser cob0M O4YeHb TOPAYYI0 U BA3KYIO XKWUA- HwkHAR maKTA
KocTb. [10 Hel «nnaBaloT» TBEPAbIE NUTOCHEPHbIE NAUTHI.
OHW MOryT packanbiBaTbCs, Pa3be3KaTbCa UIN CXOLUTb-
CA, TOJbKO OYeHb MeAJieHHO — 0ObIYHO Ha HEeCKOJbKO
CaHTUMETPOB B o, HO 33 MWIUIMOHbI JIET MONYYUTCSA
HeMmano! 3To ABneHMe Ha3blBalOT ApendOoM KOHTUHEHTOB.
IpesHuin matepuk [laHrea MepseHHO pasgenanca Ha
4aCTU — KOHTUHEHTBI, OHW Pa3be3Xanuchb U CTANKUBANUCh
(Puc. 1.3.4). [lencTBUTENBHO, €CAW MOCMOTPETb HA
3anagHylo CTOpoHy AQpUKM U BOCTOYHYIO CTOPOHY
t0xxHOM AMepUKM, TO BUJHO, YTO OHU ObINN YACTbIO OJHOM
PaCKONOBLUENCA NAUTDI.

Ecnu matepukn Haxopatca OnM3KO K 3KBatopy,
TO Ha HWUX He HakannuBaeTcs NEQ, a ecAM OHWM GNU3KO K MostcaM, TO Ha HUX 06pasytTcs
NefHNKK, 4To Mbl cenyac Buaum B AHTapkTuge v B [peHnaHguu. benas noBepxHOCTb /bAa
W CHera oTpaKaeT COJIHEYHOE M3NyyeHMe 0OpPaTHO B KOCMOC, OHA OCTA&TCA XONOAHOM, a
TEMHAsA MOBEPXHOCTb 3eMIM WA BOAbI €€ MOYTU MONHOCTBbIO MNOMIOWAeT W HarpeBaeTcs.

BepxHssa MaHTusA

3eMHas Kopa

B REATSLY 5 Puc. 1.3.4. []pelip KoHmuHeHmos
3a nocnedHue 500 maH nem.

A - obpazosanue llaHeeu;

b - pasdenerue [laHeeu, o6pazosaHue
Jlaspazuu u [oHOBaHbI;

B - packon [oHOBaHbI, 06pazosaHue
WHOocmaHa, Ascmpanuu u AHmapkmuosl;

I - o6pasosarHue HxHol Amepuku,
Hayano packona Jlaspasuu.
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Korpa 310 ABNEHMe NpoOMCXOAMT HAa OFPOMHON NNOWAAW, TO OHO CTAHOBUTCA MaBHLIM (ak-

TOPOM BAMAHMA HA KAUMAT BCel nnaHeTol! B nocnegHue nonmunnuapga netr OCHOBHYIO

4acTb BPEMEHW KOHTWHEHTbl OblIM MOKPBITH JIbJOM MEHblle, YeM cerdyac, U OblIo Tennee.

=T benas nosepxHocme 160G U CHe2a ompaxaem CONHeYHoe U3JyyeHue 0b-
paMHO 8 KOCMOC, NOIMOMY OHA 0CMaemcs X0/00HOU, @ MEMHAA nosepx-
HOCMb 3eM/IU UAU B0ObI NOYMU NOJIHOCMbIO No2/0Waem usJjy4yeHue U Ha-
epesaemcs.

Ecnu knumar cunbHO MeHsNCs, 0COOEHHO B CTOPOHY noxonopaHua, Hactynanu 6MOKaTaCTpO-
(bbl, Korga 3a 0ecAToK MUNNTUOHOB NeT nornbanu MHOT1e XuBble OpraHn3Mbl U 0CTaBainUCb TONIbKO
CaMble I'IpVICI'IOCO6J'IEHHbIe K HOBbIM YCJ1IOBUAM.

Bo BpemsA 0AHOro M3 TakMx NOXoNoAaHu npumepHo 60 MIH NeT Ha3ap BbIMEPAU NOCNeAHME
[IMHO3aBpbl. 3TO ObIN MOCTENEHHbIN NPOLECC, BEPOATHO, ANMBLINIACA BoNee TbicAYM NeT. ToyHas
NpuUYMHa rnbenn AUHO3aBPOB HEM3BECTHA, @ MOXET UX ObII0 HECKONbKO, @ HE OAHA.

Mouemy 8biMepau OUHO3ABPbI?

lpumepHo 60 MaH lem HA3a0 BbIMepaU NocedHuUe OuHO3aspsl. [lodemy 3mo npou3owo,
Y4€éHble 00 CUX NOp He MO2ym MOYHO CKA3amb.

00Ha u3 meopuli — OUHO3aBPbl He BbIOEPKAaU
KOHKYpeHyuU ¢ 60s1ee «CoBepLICHHbIMUY XUBbIMU
opeaHusmamu. Hanpumep, ¢ maekonumarnuumu,
Komopsle 6blU pasmepom ¢ 6GeNKy, HO HOYbIO,
K020a 6b1710 X0/100HO U OUHO3ABPbI HE MO2/IU 0BU-
2ambCA, OHU cbedanu ux AlYa unu HaHoOCUAU UM
cMepmesibHble PaHbl.

Apyeas meopus — Ha 3emnto 8 palioHe HbiHeWHe-
20 Kapubckoeo mops ynan 02pomHbIli memeopum,
nadeHue Npusesio K NonaodaHurD 8 ammocgepy 2ueaHMCKO20 KOJUYeCmBaa nbliu, Komopas
Ha Kakol-mo nepuod 3acioHuna Hawy niaaHemy om ConHya. Cmano xo/n00Hee, NMuuypl,
Maekonumaroujue u MHoaue opyaue 0p2aHu3Msl K 3Momy npucnocobunucs, a OUHO3aspsbl He
Bbl0epXanU.

—

Ewé ooHa sepcus. MzsecmHo, ymo 051 Hekomopbix penmunuli (Kpokoousos, Yyepenax)
memnepamypa no4yssl onpedesisem, Camybl UIU CAMOYKU BbIYNAMCSA U3 KNAOKU AUY, 30Pbi-
moli 8 npubpexHsili necok. buonoau npednonaearom, Ymo makas 3as8UCUMOCMb MO2A NO-
B/IUAMb U HA KNAOKU OUHO3ABPOB, KOMOPbIe N0 Cymu MaKue e NPeCcMbIKAUUecs, MobKO
0YeHb BosblUUe. VI eciu memnepamypa makosa, Ymo Ha ceem NoABAAIOMCA 00HU CAMKU
(unu camypi), mo 80CNPoOU3BOOCMBO OOHO20 UJIU HECKO/IbKUX BUAOB npekpawaemcs. M amo
6e30 BCAKUX KAMACMPO, NOXAPOB, U3BEPIKeHUL Unu nadeHus 2u2aHmMcKux memeopumos!

CMeHa poBHO20 U BNIAXKHO20 KIUMAMA HA MAKOU, NpU KOMOPOM eCmb Ce30HHbIe U3MeHeHUs,
Oaxke HeOO/IbLLIUE, CO30a€M YC0BUS, KO20a KOPOMKUE Nepuodbl X0ON00HbIX HoYeli He Mo2ym
o0amb 00CMamoyHo mensia O/ BbIXUBAHUA 02POMHbIX mes moz0awHux penmunud. Ecau
makue spemeHa 01AMcA 00CMAMOYHO 007120, MHO2UE XUBOMHbIe 0c1abesarm U 8 KOHYe
KOHUY08 nozubatom.
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OpnHako camoe rmaBHOe KnMMaTuyeckoe cobbiTue npousowno 50 MaH neT Ha3ag. KoHTUHeH-
Tbl yAanAnAMch ot noatocos. CHera 1 Nbaa GbIIO OYEHb MANO, M TeMNepaTypa pocsia: oHa Obiia
npumepHo Ha 12 °C Bblwe, yem certyac. Ho «Bapyr» NHaus, kotopas Ao 3Toro 6bii1a OTAENbHOM
HebonblWoi nuTocdhepHoi NnuToi, Bpesanack B EBpasuto. 06pasoBanuck ropsbl [MManau, u Hada-
N0OCb TaKoe ABUXeHUe nuUToc@epHbiX NanT, 4To AHTapKTUAA 3aHana mecto Ha HOxHom nontoce
¥ nokpbinacb cnoem 6enoro nbaa (30-40 mnH net Hasaz). Temnepatypa Ha niaHeTe pe3Ko cTana
nafatb, Tak Kak Oenas nepsHas AHTApKTMAA CTana OTpPaXkaTb COJIHEYHOe WU3NyyeHWe 0OpaTHO
B Kocmoc!

MpumepHo 10 MAH NeT Ha3aj Ha CBOE HblHEWHee MeCTO Ha nnaHeTe BcTana [peHnanpus u
nokpbinack cnoem 6enoro NbAaa, YTo ewWwe NoHU3UN0 TeMnepaTypy, U OHa NpubaU3unach K coBpe-
MEHHbIM 3HAYEHUAM.

==

> locnedHue 500 maH nem Ha 3eme 6b110 20paz0o mensiee, Yem celiyac.
30-40 maH nem Ha3ad nokpsinace 1b00M AHmapkmuda, a 10 mMaH nem
Ha3ad - [peHnaHous, 8 pe3ynbmame 4Ye20 memnepamypa OnycmMuaack
00 CoBpeMeHHO20 YPOBHS.

1.3.2. | MpU4YnHbI USMEHEHNIN KNUMATA: AECATKU U COTHU TbICAY NeT

Mbl 3HaeM, 4TO B TeYEHME KaX[0ro MUAIMOHA NeT TemnepaTtypa Ha 3emie MeHANach. BoiacHu-
Nacb UHTepecHeWwas Bellb: NpuMepHO Kaxable 100 TbiC. neT Mbl BULUM OTHOCUTENbHO KOPOTKUM
nepuop Tenna, a BCE 0CTasbHOE BPeMA ropasfo XonofHee — 3T0 NefHUKoBble nepuofbl. Cenvac
Mbl JXMBEM B TEMJIbIA NEPUOA.

Puc. 1.3.5. Vi3ameHeHue memnepamyps! Ha 3emae 3a nocnedHue
800 mbic. nem omHocumesibHo cpedHe20 NOKA3amesis.

4 Temneparypa°C

N3meHeHune
Temnepatypsl (°C)

800 700 600 500 4000 300 200 100 0

MoyeMy Tak npoucxoauT? Y4éHble NpeanonaratT, YTo NPUYUHbLI BOSHUKHOBEHUS NeHUKOBbIX
nepuopoB 1 NepMofoB Nocneayiowero notenneHus — actpoHomuyeckue (Puc. 1.3.6).

Kaxpable 41 TbiC. NeT MEHAETCA HAKOH 3eMHOI OCK B npefenax mexay 22° u 24,5° (ceivac
OH cocTaBaseT 23,5°). 3T0 3HAYMT, 4TO B MOAAPHBIX PaloHax TO [JIMHHEe, TO KOPOYe NONApHas
HouYb. Ha obuiee KonnyecTBo Tenna, noctynatkouiero k 3emne ot ConHLa, 370, KOHEYHO, HE BIUSET,
HO CYPOBOCTb U NPOAOIKUTENIBHOCTb 3UMbI OT 3TOr0 3aBUCKUT.
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Puc. 1.3.6. V3meHeHus opbumsi U spaujeHus 3emau 8okpye caoeli ocu,
Komopsbie onpedensom HacmynieHue 1e0HUKOBbIX Nepuo0os.

T — n3MeHeHUs HAKNOHA ocK 3emnu;
E — n3meHeHns opbuTsbl 3emnu
(oTKNOHEHMA OpbOUTHI OT Kpyra);
P — u3meHeHuWe HanpaBneHus
0CY BpalLeHUs 3emnu.

Ocb 3emnu penaet Kpyrosble ABUXEHNA C NEPUOANYHOCTbIO 19-23 TbIC. NeT. BcnomHute: Korga
Bbl 3anyCKaeTe ny (BOJ'I‘-IOK), TO CHa4ana €ro BepxywKka CMOTpUT CTPOro Beepx, NOTOM OHAa Ha-
YMHAET ONUCbLIBATb KPYrn, a NOTOM BOJIYOK OCTAaHABJINBAETCA U NafaeT. 3emMnA Noxoxa Ha BONYOK.
KoHeuHo, 06 ocTaHOBKe BpalleHNA B ONMXKamne MUNNUOHBI IET HE MOXKET ObITb U peyun, Ho HeKoe
3amepnsieHua BpalleHna yxe npons3owno, n oCb 3€MIN HE CTPOro CMOTPUT HA OAHO U TO e MeCTO
Ha 3BE3QHOM HebocknoHe. Kak 1 HaknoH ocu, eé BpalleHne Ha npuxoa Tenna ot ConHua He BnuseT,
HO BJINAET Ha CYpPOBOCTb U NPOAO/IKUTENIBHOCTb XON10AHOTO Nepmnoda roaa B NONAPHbIX WKUPOTAxX.

Op6wuTa BpaweHus 3emnn Bokpyr ConHua M3MeHseTCs C nepuoaamu npumepHo B 400 Toic.
n 100 Tbic. net. Korga op6uTa 3emnu 6n13Ka K KpyroBoi, CE30HHbIE M3MEHEHUs MOTOKA Tenna
ot ConHua MeHblue, YeM Korga opouTa 3emnu — anaunc.

Korga 3uMbl B noNApHbIX paitoHax CTaHOBATCA [JIMHHEE U CYpOBee, CHer He yCreBaeT N1eToM
pacTasTb, OH HakannuBaetcs, 06pa3yloTcsa NefHUKKU. 3T Benble NefHNKK, B OTAUYUE OT TEMHOIA
NOBEPXHOCTW 3eMAU UAKM BOAbI, OTPAXAIOT NOYTU BCE CONHeYHoe u3nydyeHue. CTaHoBUTCA elwé
X0NoJHee, U NefHUKM PacTyT: ABUXKYTCA OT MOJIOCOB B yMepeHHble WupoTsl. HacTynaet negHu-
kool nepuog (Puc. 1.3.7).

MpoxoaAaT AeCATKM TbICAY NIET, U CO3/AIOTCA YCIO0BUSA AN 6ONee KOPOTKUX U TEMMbIX 3UM B yMe-
PEHHbIX M BbICOKMX WMPOTax. JIeAHUK HAYMHAET OTCTYNATh, U BCE BO3BPALLAETCA HA CBOE MecTo.
Tak 6bi10 13 ThIC. 1€T Ha3ap, KOrAa 3aKOHYMNCA NOCNefHNI NeAHUKOBbIN NEPUOA.

Puc. 1.3.7. A) CesepHas Amepuka 8o 8pems 1e0HUKOBOU 3N0XU
125 meic. nem Ha3ad u b) 8 Hawe 8pems.




/

MpumepHO 5—7 ThiC. NET Ha3af KAUMaT Obll HECKONbKO 6osiee TENMBIM U BAAXHBIM, YEM Ceil-
yac. Takue ycnosus 6biiM 6AArONpUATHLI ANA LPEBHEr0 YeN0BEKA WM PA3BUTUA LMBUIN3ALMH,
HO [lyMaTb, 4TO TAKOE Xe NoTernsieHne Ha napy rpaaycos Gyaer 61aroM 1 Ans COBPEMEHHON LMBH-
nu3auuu, He ctout! Tenepb y YenoBeKa UHble TPEOOBAHMA M YCIIOBUSA KU3HU, HAM YIKE Mo TOro,
4TO XBaTaeT TPaBbl 11 JOMALIHMX UBOTHbIX, @ B JIECAX MHOTO UYMK.

Bmecte c HacTynneHuem NeAHUKOBLIX NepUOLOB MeHANCA M ypoBeHb MUpPOBOro oKeaHa.
B xonopHble nepuofbl ypoBeHb okeaHa Obi Ha 50—100 M HUXe — UMEHHO TOrfa ApeBHUE N0AU
nepewnu u3 Espasun B AMepuky, BEpOATHO, B OCHOBHOM MO Cylle, @ YaCTUYHO — MO Y3KOMY
NponuBY, NOKPLITOMY NbAOM. B Ténnble nepnoabl NoCnefHUx COTeH ThiCAY NeT YpOBEHb OKeaHa
OblN Kak ceityac unu Bellwe Ha 5-10 M.

Yepe3 HeCKONbKO [eCATKOB ThICAY JIET Ha 3eMNe HAYHETCA Cnefyioluin NefHUKOBbI Nepuog.
Y4€Hble He MOryT CKa3aTb, Korga TouHo — yepes 15, 20 naun 30 ThiC. neT, CTONb CNOXHbI COYeTaHUS
nepuosoB U3MeHeHUA OpOUTLI U BpaLLeHUA 3eMnu.

OueBuaHbl ABe Bewm. Mepsas: 31o 6yaeT. BeposaTHO, HalM AanéKne NOTOMKM CyMEIOT XOPOLLO
npucnocobuTbCs, Beflb B CPEAHMX U TPONMYECKUX WMPOTax OyaeT He HAMHOMO XONofHee, YeM
ceiyac. Bropas: negHuKoBbIi Nnepuom NpUAET HECKOPO W He B BUJE PE3KOr0 NOX0N04aHMA 3@ rof
WK 3@ CTO JIET, iBUXKEHWe NeaHMKa 3aiMMET COTHM U TbicAYM ieT. Ha Knumat nocneaHero Toicaye-
NeTUs U nocieayoWmux CTONETUIR «NeHUKOBas NepPCcneKTUBay» BAMAHUA HE OKa3blBaeT.

==~

"4 Knumamuyeckas ucmopus 3emu 3a noceOHUl MUIUOH J1em — 3mo Ha4yano
UnU OKOHYaHUe IeOHUKOBbIX nepuodos. lpumepHo Kaxdsie 100 meic. 1em
cmaHosumca menso. Imom nepuod oaumca 20-40 meic. lem, nomom
CHoBa npuxodum noxonodaHue. Hosbili 1eOHUKOBbIL nepuod Heu3bexeH, Ho
00 Hezo ew€ om 15 do 30 mbic. iem. Ha cospemeHHble U3MeHeHUs Kaumama,
Komopble npoucxodam celdac u 6ydym npoucxooums B8 CHeOyoUUX
cmosiemusix, «1e0HUKOBAS NepcneKmuBsax» BAUAHUS He OKa3bisaem.

1.3.3.

"pW-IMHbI M3MEHeHMU KNUMaATa: CTONeTUN

3a nocnepHIo0 ThiCAYY N1€T B pa3HbIX YACTAX NNaHeTbl ObiN0 TO Tennee, To xonofHee. B teyeHune
HeCKONbKNUX JeCATUNEeTUIA nepenaj Temnepatypbl Bo3ayxa focturan 3-4 °C, uyto 6610 04eHb 3a-
MeTHO. KOHeyHo, TepMOMETPOB ThiCAYY NIeT Ha3aj He 6biNo, TeMnepaTypy N0AN U3MEPSIOT TONbKO
nocnepHue 300 neT, HO OCTannCh 3annucu 06 ypoxaiiHblx (TENABIX) U HEYPOXKANHBIX (XONOAHBIX)
nepuopax. O Temneparype y4€Hble MOTYT CyAUTb MO OTNOXEHUAM Ha AHe BOJOEMOB U N0 APYruM
npu3Hakam. OYeHb HAmMAAHbLIA UCTOYHUK MH(OPMALMK — TO0BbIe KONbLLA NPUPOCTa lepeBbeB.

Y4éHble 06bACHAIOT nepunognyeckue KonebaHus TeMneparypbl B Te4eHNE HEKOTOPLIX AECATU-
NETUIN U3MEHEHUAMU COSTHEYHOM AKTUBHOCTH, U3BEPKEHUAMU BYIKAHOB U NpoLeCCaMU B OKe€aHax.

Kone6aHusa cOnHeYHON aKTUBHOCTH

NHTEHCMBHOCTb CONTHEYHOTO U3/TyYEHUA NEPUOSMYECKN MEHAEGTCA U MMeeT 11-neTHue LuKNbI.
Ho HabnopeHus, Hayatble eweé B XVII Beke, Takxe nokasbiBatoT 40-45-, 60-70-, 100- 1 200-neT-
HIOI0 U3MEHYMBOCTb aKTUBHOCTU ConHua.

06bIYHO CONHEYHOE U3NYYEHNE MEHSAETCA He3HAYMTENbHO, HO KOraa ApYr Apyra CMeHsIT cpa-
3y HECKONbKO NepPUOJ0B C HU3KOW COTHEYHOW aKTUBHOCTbIO, HA 3eM/e CTAaHOBUTCS CYLECTBEHHO
xonopHee. Hanpumep, ¢ 1640 no 1715 roabl 6bI1 Tak Ha3biBaeMblil Manblil NeHUKOBbI Nepuoa,.
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Kak pa3 B 370 Bpems pycckuit uapb Nétp I 6611 B Hugepnavaax v yauBnsaacs, YTo 3MMoit no 3amép-
3WKUM KaHanam BCe NepefBUraloTCca Ha KOHbKax. [10TOM noxonogaHue 3aKOHYMNOCh, U NOJb30-
BaTbCA KOHbKaMu ctanu pexe (Puc. 1.3.8).

Puc. 1.3.8. H. duwep II. umenu HudepnaHdos
Kamarmcs Ha KOHbKAX N0 3amép3Luemy KaHany.
Ipasiops! u3 cepuu «ModHbie nepcoHaxu».
Huodepnarobi, 1682-1702 200s!.

U3Bep)KeHUAa ByNKaHOB

Y10 B NpMpofe BbI3bIBAET BOCXULLEHWE CBOEI MOLLbIO U M30LITKOM 3Heprun? BynkaHbl. Kak Bbl
AYMaeTe, BY/IKaHbl HArpeBaloT Un oxnaxaatoT atmochepy 3emnu? Ha nepeblii B3msAA HarpesatoT,
ropsvas naea 1 pacKanéHHble rasbl L€MCTBUTENbHO NOBLIWAKT TEMNEPATYPY BO3AYX3, HO TONBKO
PALOM C BYNKaHOM. Hanbonblee BAMAHME HA KIMMAT OKa3blBaeT ByJKaHW4Yeckuit nenen. Eciu
Npu U3BEPIKEHUN OH NOAHUMAETCA B cTpaTocdepy Ha BbIcoTy 10—15 KM, TO OCTaéTCA TaM HAAZOATO
u 3ateHset 3emnio ot CoNHLA, Ha BCeil NNaHeTe CTaHOBUTCS XOJIOLHee.




Jlloboe MouwHOe BynKaHWyeckoe u3Bep- Puc.1.3.9.Byrkan Tambopa Ha o. Cymbasa 8 MHOOHe3UU.

eHu1e, MpU KOTOPOM CTO n6 nenna gocturaet B pe3synbsmame kamacmpoguyecko2o  u3BepKeHus
1815 200a 8epxHAS 4ACMb BYIKAHA 0OPYWUAACH, U 06pa-

308a/1aCb BOPOHKA Quamempom 6 KM u 21y6uHol 1 K.

cTpatocdepsbl, BbI3bIBAET Yepes rof, IoKanbHoe
noxonopaHue. Hanpumep, nocne HanoNeoOHOB-
CKUX BOWH ntogu B EBpone HegoymeBanu, noye-
My HECKO/MbKO neT Noapsaj Tak xonoaHo. Oka-
3a0Cb, YTO NMPUYMHA B U3BEPHKEHUU BYJIKAHA
Tambopa Ha TeppuUTOpUM HblHewHel NHpoHe-
3uun. Tak 6b110 1 B 1983 rogy nocne usBepe-
HUA ByNKaHa Inb-YunyoH B Mekcuke, n B 1992
rogy nocne u3BepXeHus BynkaHa [uHaTy6o
Ha PununnuHax.

OpHako uyepe3 2-3 roga nenen ocepaer
BHM3, U [eCTBME BYIIKAHOB Ha KAuMaT 3emiu
npekpalwaeTcs A0 CNefylolero M3BepKeHus
c 3abpocom nenna B cTpatocdepy.

Takve n3BepxeHus peaKoCTb, ropa3fo Hale Cly4aloTCa U3BEePKEHNS, KOTOPbIE He BAUAIOT Ha
knumar 3emnu. Hanpumep, n3BepxeHue BynKaHa ¢ TpyAHOMPOM3HOCUMbIM Ha3BaHUeM Iadbag-
naiékiopnb B 2010 rogy B Wcnanguu. Toraa nenna 6bi10 04€Hb MHOTO, HO NULWb B HUXKHUX COAX
atmoccepsl: U3-3a Hero no Bcen EBpone He Mornu netate camonetsl. Toraa nenen 6bICTPo ocen,
He pacnpoCTPaHMBLUMCH NO BCEMY 3€MHOMY Lapy.

OKeaHUYeCKue TeyeHUA

Ynanocb f0Ka3atb, YTO ThICAYY NeT Ha3af, Koraa HOPBEXCKME BUKUHTY OTKPbIIW [peHnaHautio,
Tam Obin TENNbIK Nepuod. Mo3TOMY BUKMHTU Aaxe Ha3Banu e€ «3enéHoi 3emneiit». KoHeyHo,
[peHnaHaus Torga He Oblna NONHOCTLIO 3€NEHOW, NEAHMK, KAaK U Celyac, NOKPbIBaN NOYTU BECh
OCTPOB, HO Ha I0XHOM Kpae, CBOOOAHOM OTO NbAa, ObII0 OTHOCUTENBHO Tenno. [puynHa Takoro
KnuMMaTa Ha OCTpOBe Obina B KONebGaHUAX OKEAHUYECKUX TEYEHUI: OHU TEKYT TO CUJIbHEE, TO CNa-
bee, CTAHOBATCA TO YyThb Temnee, TO XONOAHee. ITOr0 OKA3bIBAETCSA [LOCTATOYHO, YTOObI B Pa3HbIX
yacTsax nnaHeTsl 6K Gonee TéNblE U GoNee XONOAHbIE NEPUOAHI.

Knumam Ha 3emne 8 npowinom HeOOHOKpAmHo meHAncA. O0HAKO HUK020a ewé CcpeoHAs
memnepamypa njiaHems! He U3MeHAAACk C MaKol HeseposmHol bbicmpomod, Kak celiyac:
noumu 1 °C 3a 100 nem. Takas becnpeyedeHmHas CKOPOCMb HexapakmepHa O ecme-
CMBeHHbIX npoyeccos. «bbicmpbie» 014 NaaHembl U3MeHeHUs NPouCcXoo0uau 3a CPOK HUKAK
He MeHee COmeH U MbICAY iem, Ymo 0415 Yesnoseyeckoll Ku3HU o4eHb medneHHo! Ho u kama-
CMpogbi ¢ «0OpyLIeHUeM» KAumMama 3a 200-08a — /IULLb CloXem 0J15 KUHOpUIbMOB, 0anéKuli

om peajibHocmu U Npo2Ho308.




Bonpochl

1. Yto O6bINO MaBHbIM (AKTOPOM U3MEHEHWIH KnMMaTa
B MacluTabe MUNIMAPAOB NeT?

2. Ckameiika KaKoro LBeTa Harpeetcs Ha COJHUe ObicTpee:
6enas unu 3enénan? Moyemy?

Kak 3TUM npumepoM MOXHO MPOUANIOCTPUPOBATL MPOLECCHI,
npoucxopAlMe Ha Halweil nnaHeTe?

3. Kakoe BaxHoe coObITUE B ABMXEHWUM NUTOCHEPHBLIX NAUT
npousowno 50 maH net Ha3aa? Kak oHO MoOBAMANO Ha coBpe-
MEHHbI 00INK nnaHeTsI?

4. Mpn nomoLwn Yero yaanoch y3Hatb, KaKUMK Obln TeMnepa-
Typa U XMMUYECKUIA COCTAB aTMoCdhepsl B TeYeHWe NOCNeAHUX
800 TbIC. NeT?

5. MoyeMy HacTynaoT NeAHUKOBbIE NepUOAbI?

6. Korga 3akoHumnca nocnefHUn nefHUKoBbIM nepuoa? bynet
v cnepyowmnin? Moxer M OH BHE3anHO HACTYNUTb B Ceayio-

wem rogy?
7. Kak ppesHue nogu nonanu u3 Espasuun B Amepuky? Jlogok
Y HUX He Obino, WnpuHa bepuHroBa nponusa ceryac 86 KM,

fpyroro 6epera He BUAHO.

8. BynkaHbl HarpeBaloT uan oxnaxpaatTt atmocthepy 3emnu?




3agaHue 1.

3apaHue 2.

3apaHue 3.

3apaHus

Hanoxute Ha hM3nyeckyo KapTy Mupa noaynpo3payHyto Oy-
mary, o6segute KOHTypbl Adpuku n HxxHON AMEpPUKM U Bbl-
pexbre. COBMeCTUTE BbIpe3aHHbIE KOHTUHEHTI.

Moxoxe Nu, 4TO OHU BbINKU eAMHOI YaCTbIo CyLWNn?
Kak oHa Ha3biBaeTca? Yto ¢ Hel cTano?
Kak 3to noBnuano Ha knumar 3emnu? Moyemy?

JKcnepuMeHT

Marepuanbi: Ba HebonblMx NUCTOYKA Oymarm — Genblit
1 YEPHBIW, ABA KYCOYKA NNACTUANHA OAUHON 4 CM U TONLWMHON
0,5 cm.

Xop 3kcnepumenTa. Cknelite Mctoukn Gymaru — nesas no-
noBuHa 6enas, npasas YépHas. [pukpenuTe KyCoukMU nnacTtu-
NIMHA NepneHANKYNAPHO NIUCTY C ero TbiIbHON CTOPOHBbI, O4UH
KycoYeK Ha benyto 4acTb, ipyroil — Ha Y€pHyto. NocTaBbTe NUCT
Ha pebpo, yaepK1Bas ero pykamu, u aepxute pagom C 1amnoit
(nyywe mowHoit). lamna cboKy byaeT ocBelwaTb ANCT.

Kakoi Kycoyek naacTUAMHA NpW Harpese NUCTA IaMnon ynan
nepsbiM? lMoyemy?

MpuBeauTe NpUMep aHaNOrMYHOro NPOLECCa, MPOUCXOAALLErO
Ha 3emne.

Bbl e 3HaeTe, YTO BO BpeMeHa AWHO3aBpOB Ha 3emsie 6biNoO
Tennee, yem ceityac. Ytobbl Ha 3emne cTano TeNo, Kak npu
[MHO3aBpax, AHTApKTMAA [OMKHA KYMTU» HACTONLKO Aaneko
oT H0xHoro nositoca, YTobbI TaM pacTasnn Bechb NéA.

Bo3bmute dhusnyeckyto KapTy Mupa u, yuuTbiBas eé macwrab,
nocyuTanTe, Ha Kakoe paccTosHWe B KuiomeTpax AOJKHA
nepemecTutbCcs AHTApPKTUAQ, YTOObI €€ LEHTP OKa3ancs He Ha
t0HOM nosntoce, a Ha 40° 10KHOI WUPOTHI.

Mpeanonoxum, 4o AHTapKTUAA ABUXKETCA HA 2 CM B roa. Pac-
CYMTaiiTe, Yepe3 CKONbKO NeT HACTYNUT HACTONIbKO CUJIbHOE NOo-
TenneHue, Bbi3BaHHOE TONIbKO ABMKEHUEM AHTAPKTUABI, YTOObI
Ha 3emne CMOMMN XUTb JUHO3aBPbI.
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1.4. | CoBpemeHHble M3MEHEHUA KIUMaTa

B TeyeHue nocnepHero cToneTus Temnepatypa CTpaHHbIM 06pa3om Hayana pactu. 3a 100 net
Ha nnaHeTe noTenneno noytu Ha rpagyc! B CeBepHom nonywapuu Takoro TENOro Nepuoaa, Kak
€ 1983 no 2017 ropabl, He 6bin0 3a nocnepHue 1400 net (Puc. 1.4.1).

Puc. 1.4.1. Kapma noka3bisaem, HA CKOJbKO 2padycos U3MeHUmach
memnepamypa 8 pasHbix pe2uoHax 3emau k 2017 200y no cpasHeHui
€O CpeOHuUM 3HaqeHuem 3a nepuod ¢ 1961 no 1990 200bl.

90° c.ww.

60° c.w.

30° c.w.

0°c.w.

30° 1.1

60° 10.11.
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OTKnOHeHWe TemnepaTypsl Bo3ayxa B 2017 rogy (°C) oT cpeaHeit Temnepartypel 3a nepuog ¢ 1961 no 1990 roasl.

YyéHble 0OBACHAIOT COBPEMEHHOE MOTEMIEHME HA NIAHETE yCUNeHUeM NapHUKOBOro 3ddekTa.

Puc. 1.4.2. IHepeemuyeckuli 6anaHc 3emau u napHUKosbil s¢hgpexkm.
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NapHuKkoBbIN 3pheKT

MapHuUKoBbIM 3ch(EKTOM Ha3bIBAIOT NPOLLECC, MPU KOTOPOM rasbl, Nblib, BOAAHOW Nap, Coaep-
Xalmeca B aTMocdepe, NOMOLWAIOT 3€MHOE TEMI0 U MeWatoT OTPAXKEHUIO ero 0T NOBEPXHOCTH
3emnu. Korga 200 net Ha3apg y4éHble onucanu 3ToT 3 dEKT, OHW 06paTUIN BHUMAHWE HA CXOA-
CTBO 3eMHOIi aTMOCdepbl C NAPHUKOM A5 BbIpalLMBaHUs oBoLei. Mo3ToMy rasbl, nornolwaioume
TennoBoe u3nyyeHune 3emnu, Ha3Banu NapHUKOBbIMU. [lapHUKOBbIE ra3bl, CoAepKalimeca B ar-
Mocdepe: yreKuCablii ras, metaH (o5 yno6cTBa OHM 0603HAYAKTCA XMMUYECKUMU hOopMynaMu
C02 n CH4) n HekoTOpble Apyrue, a Takxe BoAAHO nap. OHK 3afepXuBalOT MHPpPaKpacHoe u3-
Ny4yeHue, KOTOpoe NCXOAMUT OT NOBEPXHOCTM 3emnu. B pesynbrate HMXHWE cnon atMocdepsl Npo-
rpeBaloTcs. be3 napHukoBoro acdekTa cpefHAn Temnepartypa BO3Ayxa Yy NOBEPXHOCTH 3emnu
6bina 66l He +14 °C, Kak ceityac, a amwb —19 °C. Tenno 3emnu yxoauno 6l KOCMOC M aTMOChepy
He nporpeBano. Camo cywecTBoBaHMe XMU3HU HA NNaHeTe Torga 6bi10 Obl NOJ BONPOCOM.

Y4éHble [aBHO npefcKa3anu, 4To JoObIBAsA M CXKMUras yronb, HedTb U ras, yenosek OyaeT Bbl-
OpacbiBaTtb B aTMocdepy 6onblwoe konnyectso C02 u CHs, ycunueas napHuKoBblii 3cdekT. B ce-
peavHe XX BeKa NpeAcKasaHue noay4ymno NoATBEPKAEHME — KOHLEHTPALMA 3TUX Fa30B N0 BCEMY
Mupy cTana 6sicTpo yBennumsatbcs (Puc. 1.4.3).

Puc. 1.4.3. CodepxaHue yenekucnozo 2asa 8 ammocgpepe
3a nocnedHue 400 meic. iem.
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KoHuenTpaums CO2 B atMocepe
(Konmqecnso yactuy, CO2 Ha MUAAKMOH APYruX YacTul,)

MapHukosble 2a3bl — 0OCHOBHAA NPUYUHA COBPEMEHHbIX U3MeHeHUU Kiau-
mama. B pe3ynbmame xo3alicmseHHOU 0esmenbHOCMU Ye/08eKd, 8 Nepsyto
oyepedb CXKU2AHUA UCKONaeMo20 monjausa, passumus asmompaHcnopma
U BbIpYOKU S1€CO8, KOHUEHMPAYUsA 8 amMocepe MaKux NapHUKOBbIX 20308,
Kak yenekucnell 2a3 (€0z), meman (CH4) u 3akuce azoma (N20), docmuena
PeKOpOHO BbICOKUX 3HAYeHUl, Kakux He bbi10 Ha 3emne no kpaliHel Mepe 3a nocnedHue
800 moic. nem! [lpupoOHoe codepxaHue yaneKucn020 2aza 8 ammocgepe MeHAN0Ch
Ha npomsaxeHuu ucmopuu mexoy 180 u 300 yacmamu C0z Ha MUANUOH Opyaux Yacmuy.
Ce200HAa yposeHb (02 cocmasnaem 400 yacmuy Ha muanuoH! C Ha4ana pazsumus npomsI-
nesHocmu (¢ 1750-x 20008) codepxaHue yeneKucno2o 2a3a 8 ammocgepe 8bIpocso Ha 40 %,
memaHa — Ha 120 %, a 3akucu azoma — Ha 20 %! [IpednosnoxeHue 0 mom, 4mo xo3sUcmBeH-
Has 0esimesibHOCMb Ye/08eKA NpuBoOUM K YCUNIeHUI0 NapHUKOBO20 3¢gexkma, snepssie
coenan weedckull y4énbil C. AppeHuyc ewé 8 1896 200y.




Puc. 1.4.4. Vi3mereHue 3a nocnedHue 800 msic. nem
OMHOCUMesbHO CpedHe20 noKazamens:

A — memnepamyps! 8030yxa;

b — codepxanus yenekucnozo 2asa (€0z);

B - codepxanus memana (CH4);

I — yposHa Muposozo okeaHa.

Pacyémsi no codep)Kano usomonos KUCﬂOpoaa 8 AHMaApKmu4yeckux boax.

4L TemnebaTypa A -

OTKNOHeHwUs
Temnepartypsl (°C)

800 700 600 500 400 300 200 100 0

CO2 b -

3001
250t

200

800 700 600 500 400 300 200 100 0

C02 (KonuyecTBO YaCTML, Ha
MUNJMOH LpYrux 4actuy,)

CH4 B

700
500

300 L . | | ! ! .
800 700 600 500 400 300 200 100 0
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Bpems (TbicsAy net Hasap) 3a HoNb ypoBHA MUPOBOTO OKeaHa NPUHAT CErOAHALHUA YPOBEHb.

OaHOBpPEMEHHO C TeMNEpaTypoil U KOHLEHTpauuWen NapHUKOBbLIX FA30B MEHANCA U YPOBEHb
MupoBOro okeaHa, NoKa3aHHbIl Ha HMXHeM rpacmke. B xonofgHble nepmoabl YpoBEHb OKeaHa
Obin Ha 50-100 M HUKe, @ B TEN/IbIE NEPUOAbI NOCNEAHMX COTEH ThICAY IET ypOBEHb OKeaHa Obin
KaK ceiyac unu Bbiwe Ha 5-10 M.
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BbizBaH nu poct KoHueHTpaumuu CO2 ToNbKO feATeNbHOCTbIO YenoBeKa MM 3TO eCTeCTBEHHbI
npouecc?

ExerofHo hOTOCUHTE3 U AbIXaHWE KUBbIX OPraHM3MOB AAKOT TAKOE KONUYECTBO YINEKUCIOrO
rasa, KOTopoe HamHoro 6onblue BbIGpocoB yenosevectsa (Puc. 1.4.5). Kpome 3toro, ussepra-
t0TCS BYNKaHbI U «bIWNT» OKeaH... OfHAKO C NOMOLLbIO M30TOMHOMO aHanM3a ObINO NOKa3aHo,
4YTO BCE )K€ OCHOBHAS NPUYNHA BO3HUKHOBEHUS NApHUKOBOTO 3t deKTa — AeATENbHOCTb YeNoBe-
Ka. [leno B TOM, 4TO MOJNEKYbI YINEKUCNOTO ra3a, 06pa3yloLerocs Npu CKUraHum yrms, Hedtu u
NPUPOAHOTO ras3a, OTIMYAKTCA OT MOIEKYN YINEKUCNOTO ra3a, KOTOPbIi BbIAENAOT NPU LbIXaHUM
XMBbIE OPraHU3Mbl.

U3omonubili aHanus. Amombl 00HO20 U MO0 e Beuyecmsa Mo2ym
cooepxame pasHoe KOAUYecmso onpedenéHHbIX Yacmuy — HelimpoHos.
Mo ux Kosmuyecmsy MOXHO onpedenums, omkyoa 8 ammocgepe B35/cS
YeNleKucnbIli 2a3 — om ObIXAHUS JKUBbIX OP2AHU3MOB UJIU OM CKUSAHUS Yens,
Hegpmu u npupodHo2o 2asza.

Puc. 1.4.5. Kpy2osopom (02 8 npupooe.
A
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Puc. 1.4.6. Pocm cpedHell memnepamypsi 8030yxa
Ha 3emne ¢ 1850 no 2016 200s!.
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1850 . 1900 . 1950 . 2000 .

CuHAR, KpacHas W YépHas Kpueble — faHHble MeTeoponoruyeckux ueHtpos CLUA u BenukoGputaHuu.
Monoca, 3aKpaleHHas CepbiM LLBETOM, OTPaXaeT [1ana3oH HeonpefeNeHHOCTH, C KOTOpbIM GpUTaHCKue
YUYEHble CYAAT 0 TOYUHOCTU UMEIOLMXCS JAHHBbIX.

OTKNIOHeHUs TeMnepaTypbl OT cpefHen 3a 1961-1990 rr. (°C)
o
o
o

OkeaH, neca v NOYBbl NAAHETbI NbITATCA KMNOMOYb» YENOBEKY M NOMOLWAT U3 aTMocdepbl
nonosuHy «Hawero» COz, HO Apyras nonoBuHa Hakanaueaetcs B atmoctepe (Puc. 1.4.5) u ycu-
NWBAET NapHUKOBbIA 3 dekT. B utore nporpesaetcs atmocdepa, a 3atem n okeaH (Puc. 1.4.7).
3ameTuM, 4TO YenoBekK eweé 1 BbIpyoUn 6oNbLLOE KONMYECTBO IECOB MNAHETLI, U Tenepb UX CMo-
cobHocTb nornowats CO2 3 aTMocdepbl MEHbLUE, YEM B MPOLLJIOM.

Puc. 1.4.7. 3meHeHus memnepamypsl 8006l 8 Muposom okeaHe
€ 1901 no 2016 200b! (8 cpedHem Ha enyburHe om 0 0o 700 m).
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N3meHeHua Temneparypbl Boabl (°C)

41 CeprM LLBETOM 0603HayeHbl 30HbI, NO KOTOPbIM HET AOCTATOYHbIX AAHHbIX.



NmeHHO OKeaH urpaeT mMaBHylO poab B POpMUPOBaHMM KnumaTta 3emnn. B HEM cocpepoToye-
HO Gonee 90 % 3HEePrun KNMMaTUYeCKol cucTembl nnaHeTsl. Ecim 6bl pocna TobKo TeMnepaTypa
atMmocdepsbl, HO He OKeaHa, To OUTb TpeBOTY ObINO Obl paHO. ITO Obl 03HAYaN0o, YTO IMABHOE 3BEHO
KNMMATUYeCKON CMCTEMbl U3MEHEHUAMM He 3aTPOHYTO. YBbI, TeMnepaTypa OKkeaHa pacTeT U3 roga
B roa! [103TOMy KNMMAToNOrK CYUTAIOT, YTO XONOLHbIE 3UMbI MU AAXe NOXON0JaHMe BO3[yXa Ha
BCEN NNaHeTe He MOTYT 03HAYaTb NpeKpaleHnus MobanbHoro notennexus. Begb 13 roga B rog
YBE/IMYMBAETCSA KONMYECTBO TEMA B KIMMATUYECKON cucTEME 3eMIN B LENIOM, IMaBHbIM 06pa3om,
B okeaHe (Puc. 1.4.7).

Kpome n3meHeHuna razoBoro coctaBa atmocepbl, YeN0BEK 3arpsA3HAeT BO3yX a3po30namMu —
Me/byYaiiluMMU YacTULAMM KaK 0ObIYHOW NbINK, TaK W PsAa BELLeCTB, 06pa3yioLnxcs oT BEIOPOCOB
3NEeKTPOCTAHUMIA, aBTOMOOMNEN U CAaMONETOB, NPU NIECHBIX MOXapax U CXKUraHUM Tpasbl. Bo3ayx
C YaCTMLAMM CYKUT NPENATCTBUEM ANA CONHEYHbIX IyYeil, YTO NOHMKAET TeMnepaTypy BOIM3M
nosepxHocTu. Ocenas Ha cHer u Nép, aspo30sbHble YacTuLbl (0CO6EHHO Caxa) CHUXKAIOT OTpa-
aTeslbHYI CNOCOOHOCTb NMOBEPXHOCTH, YTO YCUNUBAET noTenneHue. Takum o6pasom, YenoBek
W nporpesaeTt, U oxnaxpaaet nnaHety. K coxaneHuio, nepebiin hakTop — ycuneHne napHMKOBOro
3t deKTa — npumepHO B 3 pa3a cunbHee oxnaxaatoLiero fencraunsa. [103Tomy u roBopuTca o «rmo-
0asibHOM NOTENAEHUNY, BbI3BAHHOM YE€I0OBEKOM.

N3BecTHbIn knumaTtonor M.W. byasiko eweé B 1970-e rogsl AOBOALHO TOYHO paccyuTan poct
TemnepaTtyphbl U npeackasan, yto npumepHo ¢ 2000 rofa y YenoBeyeCTBa HaYHYTCA NPobaeMbl —
HOBbIE U KCTPAHHbIE» U3MEHEHUA KNUMaTa. Tak v Cnyymnocs.

Puc. 1.4.8. [Ipo2Ho3 usmeHeHus meMnepamyps! U KOJaUYeCmsa 0cadKos
Ha KoHey XXI seka no dsym sapuaHmam o06LeMupoBbiX BbIGPOCOB
NapHUKOBbIX 2a308: Haubosee 6aazonpusmHomy (cresa) u Haumeree
6nazonpusmromy (cnpasa).

Mi3meHeHne cpefHen 3a rof NpUNOBEPXHOCTHOM TemnepaTypbl Bo3gyxa B 2081-2100 rogax
no CpaBHEHMIO co cpegHeit B 1986—-2005 rogax

-2 =15 -1 05 0 05 1 15 2 3 4 5 T 9 N (°C)

M3meHeHMe rofoBOro KonnyecTsa ocaakos B 2081-2100 rogax
no cpaBHeHUIo co cpeaHuM 3a 1986-2005 rogax




C Toro BpemeHu, KaK YenoBeK Hayan CXWratb yrosib, TeMnepatypa BO3fyXa y NOBEPXHOCTH
3emnu Bbipocna Ha 1 °C, npuyém 3a nocnegHue 50 net poct coctasun 0,75 °C (Puc. 1.4.6). Ha
nepBbli B3MNAL KaXeTCs, YTO B 3TOM HET HUYero CTpalHOro: Befb 3TO CPeAHAA Temnepatypa no
BCeMy 3eMHOMYy lWapy u no Bcem ce3oHam! Ha fene mbl BUAMM, YTO rAe-TO pocT cunbHee. Ha-
npumep, B Poccuun notenneHune coctasuno 1,5 °C, a Ha KpaitHem CeBepe, B ApkTuke, yxe 2-3 °C
(Puc. 1.4.1).

Mpu 3TOM B HEKOTOPbLIX YacTax Poccum 3umoit notenneHuns HeT, a eCcTb noxonogaxue. Ecnm xe
B3ATb OTAE/IbHbIE HEJleNN U MecsiLbl, Mbl BUAMM CKayku: To 2—3 Hepgenu Ha 10 °C Tennee, a no-
ToM Ha 9 °C xonopaHee, yeM cpeaHAs AN BTOPOW NONOBMHLI XX BEKa TemnepaTypa ANns AaHHOTo
BPEMeHU rofa B 3Ton mecTHocTu. lMonyyaetcs B cpegHem notenneHune Ha 1-2 °C. Ho geno He B
HEM, a B pe3KuX nepenagax norofbl, B WITOPMOBbIX BETPAX, IMBHEBbIX OCafKaX MW CUNbHERWUX
cHeronapax!

bbino nu Takoe B npownom? KoHeuHo, aa. A.C. [yWKWH, N3BECTHbIN PYCCKUIA MO3T U NUCATENb,
B CBOEM npoussefeHunn «Esrennit OHernH» nucan:
CHez 8bInan MoabKO 8 AHBAPE
Ha mpemse 8 Ho4Yb. [IpOCHYBWUCH PaHO,
B oxHo yBudena TambAHa,
loympy nobeneswuti 08op. ..

(Oatel y MywkuHa — no cTapoMmy CTUAD, TO eCTb 3 sAIHBAps — 3TO HblHewHee 20 fekabps,
HO BCE paBHO, CHEr NO3[HWII ANs cpefiHeeBponeickoit yactu Poccuu, roe nepeeblit CHer o6blYHO
BbINAAaeT B OKTAOpE).

3HauuT 1 B XIX Beke ObU M TEN/bIE LHU 3UMOIA, U XONOA NETOM, CUIbHELMe WTOPMA U Ha-
BOJHEHWs, MOLHbIE CHeronaabl U ANUTeNbHble 3aCyXu, AaXe «NefAaHON [OXAb», KOraa BCE no-
KpblBAeTCA TONCTON KOPKOM nbaa.

Puc. 1.4.9. «TambsHa Ha kposamu. 3umay. Unnocmpayus [. benokura
K «EgzeHuto OHezuHy» (Poccus, 1999).




[MaBHOe B TOM, YTO Ternepb 3TW ONAaCHble ABAEHMA NPOUCXOAAT Yalle, a OyAYT NPOUCXOAUTD
ewé yaule! Mpu 3TOM 1 CuNbHbIE MOPO3bl TOXE BYAYT, XOTA CO BDEMEHEM, OHU, BEPOSATHO, CTaHyT
cnyyatbes pexe. KoHeyHo, 1 nonoxutenbHble 3G dekTbl 6yayT, HO HEraTUBHbLIX MOKA Mbl BULUM
oonblue.

Cefiyac ¢ MOMOLLBIO KOMNBIOTEPHBIX MOJENeNn, KOTopble YYUTbIBAIOT BCe 3 deKTbl — 1 ecTe-
CTBEHHbIE, M BbI3BaHHbIE YEJIOBEKOM — KAMMATONOMM He TONbKO OOBbACHMAKM npoucxopsliee,
HO 1 fanu nporHo3 Ha Becb XXI Bek. B 3aBMCMMOCTM OT BLIGPOCOB NAPHUKOBbLIX rAa30B TEMNepa-
Typa B 3TOM CTOJIETUM MOXKET BbIPACT OYeHb CUNbHO. Mpy 61aronpUATHOM CLEEHAPUM U3MEHEHUS
HeBenuku — 1,5-2 °C no cpaBHeHUIO € Hayanom XX Beka. 3aTo Npu camoM HebNaronpuUATHOM TeM-
nepartypa Ha nnaHete moxeTt Bbipactn Ha 5 °C, B Poccum — Ha 5-7 °C, a B ApkTuke n Ha 10 °C! 1o
0TPa3MTCA Ha KONMYecTBe 0CAAAKOB, HA YPOBHE OKeaHa, M 4acToTe BO3HUKHOBEHWUA ONACHbIX NO-
rogHbix aBneHni. Kak Buamm, knumar koHua XXI Beka CUIbHO 3aBUCUT OT AeATENbHOCTM YeNoBeKa.

KoHeuHo, BnusHue ConHua, BYNKAHOB, OKEAHUYECKUX TEUYEHUI W APYrUX NPUPOAHBIX MPO-
LLeCCOB TOXeE 04YeHb 3HauuTenbHo. O4HAKO BbI3BAHHbIE UMK U3MEHEHMUSA KIMMATa KPAaTKOCPOUHbI,
B pamMKax 60/bLIOr0 MPOMEXYTKA BPEMEHN UX POJIb HEBENUKA.

Mo3ToMy GONbIWMHCTBO YUYEHBIX CXOAUTCA BO MHEHWU, YTO, BEPOSTHEE BCETrO, YENOBEK Chirpan
OCHOBHYI0 PO/ib B U3MEHEHWUU KIMMaTa, KOTOPOE NMPOMCXOAMT Ha 3emne B nocnefHue 60 net
(c cepenuHbl XX Beka) n GyaeT NpoucxoauTb B bamxKanwee ctonetue.

[nasHoe 8usHUe Yesl0BeKA HA KAUMAMUYeCKYo cucmemMy — 8bI6pPOChI NAPHUKOBbIX 2a308
npu CXKU2aHUU Yenis, npupoOHO20 2a3a u Hegmenpodykmos. Yem meHbwe nompebreHue
3Mo20 MonauBa 3/1eKMpoCMAHYUAMU, MPAHCNOPMHOM, NPOMbILAEHHOCMbIO, 8 Obimy,
mem MeHble BJIUSHUE Yesl08eKa Ha kaumam. Ho s3Hepeemukol deso He oepaHuyusaemcs.
Yenosek sausem Ha Kaumam, 8bIpy6as neca — «mewas» um noznowams C0z uz ammocegepsi,
donyckas 60/bwiUe ymeyKu MemaHa u3 mpybonposooos, NpuMeHss 8 NPOMbILUIEHHOCMU
HOBblE CUbHOORUCMBYOUWUE CUHMemuYecKue napHuKosbie 2assl. [losmomy peweHue
npobsiemMbl KAUMAMa CMOsb CNOXHO, 8e0b 014 3M020 HAOO nepedenams BCHO MUPOBYHO
IKOHOMUKY, cOeslamb e€ «3eNEHOU» — OpyKecmBeHHOU Yes08eKy u Kaumamy.




Bonpochl

1. bbin 1 napHMKoOBbIN 3pdeKT B npownom? Moyemy?

2. louyemy B nocnegHne 100 net Temnepatypa CTPaHHbIM
o6pa3om yBenmumunach?

3. BuizBaH nu poct koHueHTpaumn CO2 B atmoctepe ecte-
CTBEHHbIMW NPUYUHAMU NN JEATENbHOCTbIO YeNoBeKa?
Kak 3to yganoch gokasarb?

4. NloyeMy MOXKHO CKa3aTb, YTO YENOBEK U HArpeBaeT, 1 OX/1aX-
paet nnaHety? Kakon adekT cunbHee?

5. Ha ckonbko rpagycoB yBenuuunach Temneparypa BO3fyxa
3a nocnegHue 50 net? [ge yBenudeHue Gonble: B Mupe
B LL€IOM WK B CEBEPHBIX CTpaHax EBponbl?




3apaHue

HaiiguTe cnun Tonctoro 6peBHa ¢ NIOCKMM TOPLLOM UK
60nblWOI NeHb.

PaCCMOTpMTe ronoBble KojsibUua NpUpPoOCTa ApeBECUHbI —
€CTb KaK TOHKHUe, Tak u bonee LWNPOKKHe.

Camble cTapble rooBble KOJbLa HAXOAATCSA B CEpefuHKe
CMUNa, a CaMble MOJIOAbIE — Y Kpas.

MocuuTaiite, cKoNbKO 3a nocnegHue 20 net 6bIIO TEN-
nbix neT (Wupokue KonbLa) M XoNofHbix neT (6onee
y3Kue KonbLa).
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2.1. KaKk n3meHeHusa KnumaTta BNUAIOT Ha...
2.2. KaK n3meHeHuMsa Kanmata BAMAIOT Ha...
2.3. KaKk nu3ameHeHus Knumara BAMAOT Ha...
2.4. Kak uameHeHus KnMmarta BAUAIOT Ha...
2.5. KaK u3MeHeHus KiMmaTa BAUAIOT Ha...
2.6. Kak nameHeHua KnumaTa BAUAIOT Ha...
2.7. Kak u3amMeHeHus Knumarta BAUALOT Ha...
2.8. Kak n3meHeHuna knumata BAUAIOT Ha...
2.9. KaKk n3meHeHuns Knumara BAUAIOT Ha...

2.10. Kak n3meHeHUs Knumata BAUSIOT Ha... COLUaNbHble Npo6sieMbl
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pPacTeHUSA U }KUBOTHbIX
neca

BOAHbIe pecypchbl
CeNibCKoe X03AMCTBO
npuopeKHblie pernoHsbl
ropHble peruoHbl
apKTUYECKUE PermoHbl

ropoaa
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76
94
103
109
119
133
148
158
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2.| Kak u3aMeHeHUs Knumara BAUAIOT Ha NPUPOJY U YeNoBeKa
Mo3KHO nu dAanTUpoBaTbCA K UX HeusbeXHbIM nocneacTtBuAM?

B npupope BCE B3anmocBsa3aHo. [laxe HebO/bLOe U3MEHEHME OAHOTO KOMMOHEHTA NPUBOAMUT
K U3MEHEHMAM MHOTUX Apyrux. BotT noyemy no mepe pocta Temnepatypbl Ha NaaHeTe Mbl MOXEM
Habnto[aTh U Apyrue, CBA3aHHblE C 3TUM, U3MeHeHus. [MoBbllwaeTcs ypoBeHb MMPOBOro okeaHa,
TaloT IeHUKU N MHOTONETHAA Mep3/10Ta, PACTET rof OT rofia YUC/I0 U MOLLHOCTb IKCTPEMANbHbIX
MOrOAHBIX ABNIEHMIA, TAKUX KAK BOJIHbI Xapbl, yparaHbl, NMBHU, HaBOLHEHUA, 3acyxu. [ossnaioTca
HOBbIE ONacHble UH(EKLMOHHbIE 3a00NeBaHNA U HOBbIE BPEAUTENN TaM, TAe UX HUKOTLA paHblue
He 6b110. ITU W pyrue NOCNeACTBUSA U3MEHEHUSA KNTMMATA ONACHbI /1A PACTEHUIN U XKUBOTHbIX, KO-
TOpble He CMOCOOHbI ObICTPO aANTUPOBATLCS K CTO/Ib Pe3KUM nepemeHam. OHM TakKe NPUHOCAT
OTPOMHbI IKOHOMUYECKMIA yuep6, yrpoxKatoT 3[0POBbIO0 U AAXKe XKU3HW Ntofei.

i

....I.!NIIII”““

HepaBHO 06HapofoBaHHble BbIBOALI MeXNpaBUTENbCTBEHHOW TPyNMbl 3KCNEPTOB MO M3Me-
HeHuto knumata (MMWK) — camoii aBTOpPUTETHO rpynnbl YYEHLIX-KNMMATONOrOB BCErO MUPA —
NOKa3blBAOT, YTO NMPOAOIKAIOWMECS M3MEHEHUA KIMMaTa MOryT B OyaylieMm NpuBECTU K elwé
bonee onacHbIM NOCNEACTBUAM A5 NPUPOLbI U YeNoBeKa.

Y106bl CHU3UTBL yiep6 OT KAUMATUYECKUX W3MEHEeHWH, YenoBeyecTBy HeoOXOAUMO 3apaHee
npennpuMHUMaTh COOTBETCTBYIOLLME NPEeAYNPEAUTENbHbIE MEPDI, TaK HA3bIBAEMbIE MepbI aanTauum.

Adanmayus - 3mo npucnocobnieHue ecmecmseHHbIX UnU AHMPONO2eHHbIX
cucmeM K akmuyeckomy unu oxudaemomy 8030elicmsuto U3MeHeHull
KAUMama, Komopoe no380/Aem yMeHbWUMb 8ped UaU UCNO0Jb308aMb
671a20NpuUAMHbIe  BO3MOXHOCMU OmM  U3MeHeHus Kaumama. MoxHo,
Hanpumep, nocmpoums 30aHusA, Komopsle 6yoym 6osiee ycmoldusbIMU K 3KCMPEMaibHbIM
No200HbIM ABNIHUAM,; COOpYyOUMb 3aumHble 0ambbl om HABOOHeHUl; BblBeCMU HOBbIE,
6os1ee ycmoliqussle K 3acyxam, copma cenbCKOX03AUCMBEHHbIX Kyibmyp uau npeonpuHAms
Opyaue mepebl.
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B TeueHne nocnepHux 50 neT yyéHble 0TMEYAIOT, YTO NOroAa BO BCEM MUpE CTana ropasno 6o-
Nlee IKCTPeManbHoit. B HOBOCTAX TO 1 feno coobLwaT 06 o4epesHOM CTUXMIHOM BeLCTBUM: pa3-
pywnTENbHbIN yparaH Ha PuannnuHax, HebbiBanas 3acyxa B ABCTpanuu, CuibHeiee HaBOJHEHNE
B EBpone, B Erunte Bnepsbie 33 122 roaa Bbinan cHer... Kaxaplil feHb Temneparypa ObET BCE Ho-
Bble PEKOPLbl: YPE3BbIYAHO KAPKOE NIETO, «NIIOCOBAsAY» TeMNepaTypa 3UMOW, Ha CMeHy KOTOpOIi
NPUXOLAT ABaJLATUIPAdYCHbIE MOPO3bI. ..

Bce 3Tn «kanpu3bi» norofbl No-Hay4yHoMy Ha3blBaOTCA NOroAHbIe aHOManuU. Hanpumep, He-
00bIYHbI XON0A B NETHUI Nepuop, unn HebbiBanble oTTenenn 3umon — Hambonee pacnpoctpa-
HEHHble B LleHTpanbHoit Poccun noroaHble aHomanuu (Puc. 2.1.1.).

Korga norofiHbie aHOManum CTaHOBATCA ONACHBIMU AN 3[,0POBbSA, KU3HU U XO3ACTBEHHOW-
[eATeNnbHOCTU JII0fei — 3TO OnacHble NOrofHble ABNEHUA.

(24 [Mo2odHbie aHomanuu — 3mo HapyweHue «nNpusbIYHOU» N0200bl N5 OaH-
H020 Ce30Ha, Mecaya uau 0Hs, 20e o0 «NpuUBbLIYHbIM» NOHUMAOM CpedHee
cocmosiHue no2o0bl 8 3MOM pe2uoHe 3a KAaKol-1ubo nepuod 8 npouisiom,

yawe scezo 3a 1961-1990-e 200s.

OnacHole no200Hble (2udpomemeoposnozudeckue) ABNEHUA — 3Mo NPUPOOHbIe NPOUECCH
U AABJIGHUS, CBA3AHHbBIE C NO200HbBIMU YCIOBUAMU, KOMOPbIE BO3HUKAOM 8 ammocpepe, 80-
dax cywu unu okeawe, u 8o30elicmsue KOmMopPbIX MOXem npusecmu K 2ubenu nooded, Xu-
BOMHbIX, pACMeHULl, a MaK)e HaHecmu cepbE3Hblll yuyep6 IKOHOMUKe.

K onacHbim no200HbIM SBNCHUAM OMHOCAMCA: NPOOOIKUMENbHAS Kapa UAU CUMbHBIL XO-
7100, 04YeHb CUNbHbIL Bemep, ypazaH, mponuyeckul wmopm (ma’ligyH), neinbHas (necya-
Has) 6yps, CUNbHbIU NUBEHb, 06UNbHBIU CHe20nad, cMepy Uau MopHAdo, HABOOHeHUe, 3a-
CyXa, CHeXXHas J1aBUHA, Ce/lb U MHo2ue opyaue.

06pamume BHUMaHuUe: 3eMaempaceHus, U3Bep)KeHus BYJAKAHOB8 U UyHAMU He 3a8Ucam
om Kaumama u no200si, u K onacHsim [NOMOJJHbIM asneHuam oHu He omHocamca!

Puc. 2.1.1. [lekabpsckuli doxdb 8 Mockse
meneps Hepedkoe AseHue.
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CunbHaA noiNbHAA 6YpA Ha bauxHem Bocmoke
8 ceHmsabpe 2015 200a

lMinbHble (necyaHsle) 6ypu 4awje B8ce20 CAy4aMCA 8 NYCMbIHAX U 3ACYWUBbLIX
peauoHax. OHu 6biBaom 0Byx BUOOB.

Xaby6, ymo 8 nepesode ¢ apabCKo20 03Ha4Yaem «CuUJbHbIU Bemepy, 3apoxodaemcs
B0 BpeMs 2p0308bIX (hPOHMOB U YACMO BO3HUKAEM KAK HAOBU2AIOWAACA CMeHa U3 necka
u nsiau. Ho, kak u 2po3osoli ppoHm, xabyb He dnumcs 00120.

Cywecmsyem s8mopol mun nbiibHbIX 6yps — 00N20XKUBYLWUE U WUPOKOMACWMAGHbIE,
Komopsie Mo2ym O/UmbCs 8 mMeyeHue HeCKoibKux OHel. B Vpake makue 6ypu yacmo
CBA3aHbI C YCMOUYUBLIMU CeBepPO-3aNa0HbLIMU B8empamu, HA3bIBaeMbIMU WAMAAL (YMo
03Hayaem «cesep» Ha apabCcKoM A3bIKe).

B Hayane ceHmsabps 2015 200a MaccusHas nbiibHAs Oyps C Xapakmepucmukamu
wamans u xabyba npowna yepesz Upak, UpaH u Opyeue cmparsi [lepcudckozo 3anusa
u BocmouHozo CpeduszemHomopss. CBOOKU HoBOCMel onuckiBanu nopbissl 8empa 0o 80 KM
8 y4ac. bwbinu coobueHus o 3akpeimuu 0opoe, ommeHax asuapelicos. Tbica4u toel
0Ka3aauck 8 60SLHULAX U3-30 NPobieM C ObIXAHUEM.

IMbinbHbIe Gypu MO2ym 6Gbimb 0COGEHHO OnacHsl 015 Adel, cmpadarwux acmmodl;
K MoMy e, OHU ABAIAIMCA NPUYUHOU pacnpocmpareHus 60ae3HemBopHbIX MUKpo6os. OHu
makxe NpuBodsM K BbIHOCY NOYBEHHO20 NOKPOBA, B8 0COBEHHOCMU 602ambiX NoJe3HbIMU
geuyecmsamu 1E2KUX Yacmuy, mem CambiM CHUXAS YPOKALUHOCM®.

B nocnedHue 20061 necyaHsle 6ypu cmanu npoucxodums Yawje Ha bauwxHem Bocmoke
u 8 Opyaux 3acywaussbix patioHax mupa, makux kak CesepHas Agpuka, CesepHbili Kumad,
Morzonus u Kazaxcmat, Ascmpanus, a makxe 8 yeHmpansHol Yyacmu CLUA. B Maspumatuu,
20e nycmeiHs Caxapa nokpsisaem 90 % meppumopuu, CIy4an0Cb MOJbKO 08e necyaHsle
6ypu 8 200 8 Hayane 1960-x 20008. Celiyac, no oyeHkam cneyuanucmos u3 Okcghopocko2o
YHuUsepcumema, ux yucio moxem docmuzams 80 8 200.

VyeHbie 208opAm, 4mo 6osiee yacmele NbisibHbIE 6_ypU ABJIAIOMCA pe3y/sibmamomM KaK
He3K0102UYHbIX MeM0o008 BeOeHUs CelbCKO20 Xxo3alicmsa, 8 mom 4ucae nepessinaca ckoma,
mak u pocma 2/100a/1bHbIX U JIOKA/IbHbIX memnepamyp u 6oJ1iee yacmeix 3acyx.

Puc. 2.1.2. CnymHuKo8bIl CHUMOK nblabHOU 6ypu Puc. 2.1.3. Haosuearowascs nblasHas 6yps,
Hao Upakom 8 ceHmsabpe 2015 200a. Agearucmat, 2013 200.
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Moropa HepBHUYaeT
Tak uTO e BCE-TaKM NPOMCXOAUT C MOTOAON U NPUYEM 34eCb U3MEHEHUE KNUMaTa?

[laHHble HAabNOAEHUI TOBOPAT O TOM, YTO KONIMYECTBO NOTOAHBIX KCTPAHHOCTEH» U ONACHbIX
NOTOLHbIX ABNEHMIA BO BCEM MUPE NOCTOSHHO PACTET. YYEHbIE CYMTAIOT, YTO 3TO MOXKET ObITh CBSA-
3aHO ¢ MobanbHbIM U3MeHeHMeM KnuMaTa. [oCKONbKY pacTET cpeaHAs TeMnepaTypa Ha nnaHere,
YBENMYNBAETCS UCNApeHMe BOAbl U3 OKeaHoB, 03€p U peK. /13-3a 3Toro B aTMOCdepe NoBbIWaeTcs
KONMYECTBO BNAru, YTo NPUBOAUT B OTAENbHBIX PaloHax K CUAbHBIM Aoxaam. Kpome Toro, n3-3a
bonee BbICOKOI TeMnepaTypbl B NOBEPXHOCTHbIX BOLAX OKeaHa Ype3BblyaitHO OnacHble Tponuye-
Ckue wrtopma (TaldyHbl) CTanuM BO3HMKATb ropa3ao yalye, Yem 3To ObiNo ewwé B cepeanHe npo-

LNOoro BEKa.

Bnuser ('-ITO BNoJiHE npe,qcr<a3yeM0) rmobanbHoe noTenjeHue U Ha NOBTOPAEMOCTb TaK
Ha3blBAE€MbIX «BOJIH }apbl».

Bonxa xapel — nepuod spemeHu npooomKumenbHoCMblo 60ee namu oHel
noopA0, Ha NPOMAXeHUU KOmMopo2o CPEeOHASA CymMOYHAA meMnepamypa Kaxk
mMuHumym Ha 5 °C sbiwe HopMbI 019 3mux OHel 200a.
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B nccnepoBaHuu, ony6ankoBaHHOM HeflaBHO B XypHane «Heiyep» (Nature) — ogHom w3
CaMblX ABTOPUTETHbIX MEXAYHAPOLHbIX OOWEHayYHbIX U3LAHUNA — TOBOPWUTLCSA, YTO OMACHble
norogHble fABNEHUA, KOTOpble paHblle Bo3HUKanu pa3 B 1.000 gHen, cenyac cnyyaroTcsa Kaxible
200-250 pHeit, TO ecTb B 4-5 pa3 yvawe. OgHaKo Ha BCeil MnaHeTe U3MEHEHWA KiuMmarta U ux
NOCNeACTBMA NPOUCXOOAT HepaBHOMepHO. B Tom e uccnepoBaHWM yyéHble OTMEYaloT, UTo
NOroAHble aHOMANNM MEXAY IKBATOPOM M TPONMKaMM byayT b6onee katacTpoduyeckumu. B ctpaHax,
PacnosioXeHHbIX B 3TUX WWUPOTAX, YNCNO IKCTPEMANBHO XKapKUX LHeN BbipacTeT B 50 pas, a uncno
AHEeN C nuBHeBbIMKU ocagkamu — B 2,5 pasa. C gpyron ctopoHsl, B HOxHoit EBpone, CeBepHoii
Adpuke, Ha bamxHem Boctoke, B Yunu u ABcTpanuu OyayT yalle ciyyatbCs Nepuoabl 3acyxu,
4TO FPO3MUT XKUTENAM 3TUX CTPAH U PErMOHOB HEXBATKOW NUTLEBOW BOAbI U MPOLOBOJIbCTBUA.

BaxHo umeTb B BUAY, 4TO OTKJIOHEHUE norofbl OoT KNMMaTUYeCKOM HOPMbl CaMO NoO cebe He
MOXET PaCCMATPUBATLCA KaK USMEHEHNE KIUMaATA. Hanpwmep, O4Y€Hb X0N104HAaA 3UMa HE TOBOPUT
0 NoxoJsoAaHNUU Knnumarta. ,U,J'Iﬂ BbIABIEHUA U3MEHEHUIA KNnmaTa HYXHbl IdHHbIE 3d BAUTENbHbIN
nepunopg spemMeHn nopsaaKa AeCATKa NeT " bonee.

MoroaHble aHOManUW MOTyT HAaHOCUTb OTPOMHbINA yuWepOd 3KOHOMUKE BCEro MUpa, a TaKxke
NPUBOANTb K YEIOBEYECKUM XKEPTBAM.

Bpasunus, 2005 rog

|
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OnacHble norogHble aHOMaNuN NOCNeAHUX net

BonHa xapbl B EBpone, 2003 roa. B Hauane asrycta 2003 roga ®paxuuto, Utanuio, fepma-
Huto, icnanuio n pag apyrux ctpad EBponbl Hakpblia camas MOLWHAA 3a NocnefHee BpeMs BOJIHA
xapsl. }apa Hayanaco B MIOHE M NPOLOMKANACL BNNOTH O CepeauHbl aBrycta. Ha cesepe ®pan-
UMW LHEBHble TeMnepaTypbl NpPeBbIlWany COPOKarpajyCcHyo OTMETKY B TeYeHMe Kak MUHUMYM He-
genu. Cneyuanuctol MHcTutyTa 3eman Konymbuiickoro yHusepcuteta (CLUA) nocumutanm, uto ata
BOJIHA JXapbl CTOMNA XMU3HM Gonee YeM 50 Toic. xuTenei EBponbl. Mo aaHHbIM PpaHLy3CKOTro Ha-
LMOHANLHOIO Hay4YHO-UCCNefoBaTeIbCKOro MHCTUTYTA 340P0OBbA U MefuumnHbl, neTom 2003 roga
CMepTHOCTb HaceneHus Bo PpaHuum 6bina Ha 60 % Bbile, YeM B npeablayiyme rofbl. MevanbHole
NOCNeACTBMA HeoOblYaiHo apbl Nobyanam MuHUCTEPCTBO 3ApaBooOXpaHeHns PpaHuun pas-
paboTaTtb cneymanbHblit MnaH gedcTBUin NO OLeHKe M NpodUNaKTUKe OCTPOro BO3LENCTBUSA No-
roAHbIX ABNEHWUIN Ha 340pOBbe YenoBeka. MogoOHbIe naaHbl GbiAKM BNOCNEACTBUM pa3paboTaHbl
“ B fipyrux cTpaHax Esponenckoro cotosa.

Puc. 2.1.4. AHomansHas xapa 8 Espone 8 2003 200y. KpacHbim ysemom
Ha Kapme nokasaHsl obaacmu, 20e cpedHas memnepamypa 8 uwone 2003 200a

3acyxa B bpasunuu, 2005 roa. PernoH, pacnonoxeHHblit B 6acceiiHe p. AMa3oHKM, NocTpa-
Aan oT 3acyxu, KOTOpas CYMTAeTCA CaMOM CUNbHOM 3a CTO NeT. Peku BbICOXIM HACTONLKO, YTO
Nty cB06OAHO NepefBUrannuch NEWKOM U e3AUNKU Ha BeNOCUNeAax TaM, IAe KaHO3 U MOTOpPHbIe
NIOLKMN paHee Obinn efUHCTBEHHbIM TPAHCNOPTHbIM CPEACTBOM.

VYparaH «Karpuna» B CLWIA, 2005 roa. YparaH «KatpuHa» ctan ogHWM M3 caMbiX YXKaCHbIX
cTuxuitHbix 6egcteuit B uctopuu CLIA. Paspywns fambbl, BOAa NONHOCTLIO CTEPNA C NULA 3EMINU
orpoMmHbiit ropoa HoBblit OpneaH. 90 % xuTeneii lOro-BoCTOYHbIX palloHOB WTaTa JlyusmaHa obiu
3BaKyupoBaHbl. Wl B nocnefHue roasl yparaHbl 1 TaidyHbl CTanu 3aTparnBatb HOBblE, fOCeNe He
NOABEPXKEHHbIe 3TUM 6efCTBUAM, TEPPUTOPUM.

HaBopgHeHue Ha [lanbHem Boctoke Poccum, 2013 roa. KoHel, neta u Havyano oceHn Ha
HNanbHem Boctoke Poccum 6binn HeoOblyaHO AoxanuebiMu B 2013 rogy. CunbHble TMBHEBbIE
AOX[M, OXBaTUBLIME BeCb 6acceitH p. AMyp 1 NPOAO/IKABIIMECS OKOIO AABYX MECALEB, MOCNYKU-
NIV NPUYKUHON IKCTPEMANbHOIO NoAbEMA BOAbI B peke. 1o JaHHbIM HabOAEeHWIA, KONUYECTBO Bbl-
NaBLWMX K HaYany aBrycta ocafkoB B AMypcKoii 061aCTh JOCTUIO UK Aaxe NPEBbLICUIO rO[j0BYIO
HopMy. MecTtamu ypoBeHb peku nogHUmanca Ha 9 m! [1oyT NOATOPbLI COTHU HACENEHHBIX MYHKTOB
Ha AMype OKaszanucb 3aTonieHHbiMM, 20 ThbiC. YeNoBeK OblM BbIHYXAEHbl OCTaBUTb 3a/UTble
BOLOM JOMA M XUTb BO BPEMEHHbIX NYHKTAaX pa3mMelleHna unn y poacTBeHHUKOB.
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BonHa xonopa Ha bauxkHem Boctoke, 2013 rop. 06pywuBwmnecs B aekabpe 2013 ropa
Ha bavxHuin Boctok u ceBep Adpuku xonona napann3oBany X13Hb B perMoHe 1 NpuBenu K ye-
NoBeYEeCKMUM xepTBaM. M3-3a cHeronafoB ObLIM OTMEHEHbI 3aHATUA B WKONAX, 3aKPbITbl OaHKM,
3aiep)KaHbl COTHM aBMAPENCOB, @ MECTHBIM XXUTENAM ObIIO PEKOMEHA0BAHO He MOKMAATL AOMA.

Mo)XHO N1 npeacKasaTb NOroAaHble aHOManum 3apa|-|ee?

K coxaneHuto, B 6ONbWNHCTBE Cy4aeB NpPeAcKasaTb ONacHble MOrofHble ABAEHUSA HeNb3s.
Moroay MOXHO NpeAcKasaTb MaKCMMyM Ha [iBe Heflenu — Kaxable 14 aHeit atmocdepa «06HOB-
NAeTcA», U NpocneauTh cneabl BO3AyLWHbIX NOTOKOB Ha 6onee fJONTUIA CPOK (U3MYECKN HEBO3-
MOXHO. 3apaHee BO3MOXHO /INlb CKA3aTb, YTO «3MMa OyIeT B CPEAHEM HA rpafyc NpoxnagHee,
yeM 0ObIYHON.

A BOT KpaTKOCPOYHbI/ NPOrHo3 noroapl 6biBaeT 6onee ToyeH. porHo3 noroabl Ha 3aBTpa
OT eBpoOneicKux meteocnyx6 cobiBaetcs B 96 % cny4yaes, Ha nocnesastpa — 93 %, Ha TpeTui
aeHb — 90 %.

JloNrocpoyHbIii NPOrHO3 BEPOATHOCTM BO3HMKHOBEHWUA OMACHbIX MOFOAHbLIX ABAEHUA NOKa
BO3MOXEH TO/IbKO B 0YeHb 0006wWEHHOM Buae. Hanpumep, ans cesepa EBpasuu akcTpemansHo
BbICOKME TeMMnepaTypbl, KOTopble ceityac HabnopaTcs pas B 20 net, k cepepuHe XXI Beka bypyT
NOBTOPATbCA B TPU pas3a yale — pa3 B 7 feT. K KOHLY BeKa OHUM MOTyT MOBTOPATLCA VXKe pas
B 3—5 JIeT, TO €CTb CTAHYT 60/1ee TUNUYHBIM ABIEHUEM.

MojkeT, CTOUT JO0BEpPATb NOroAHbIM NpUMeTam?

K coxaneHuto, 3TOT WWPOKO M3BECTHBIA B HApOAe METoA MpefCKa3aHWA NOrofbl He MOXeT
HMYeM nomoyb. [la ¥ BO BpeMeHa Halwwux aefywek u 6abylwek npuMeTbl TOXe ONpaBAbIBaINUCh
HeyacTo. [leno B TOM, 4TO B HacTosLLee BpeMA HaPOAHble NPUMETbl O NOroAe NOAHOCTLIO NoTepA-
NK CBA3b C MECTOM CBOEro BO3HUKHOBeHUA. [lpolie roBops, KOrAa-To AaBHbIM-AABHO NPUMeTa,
roBopALas o TOM, YTO, KO 3aLBeTaeT NOAOPOXKHUK, CNeAyeT XAaTb NOXONOAAHUSA, B KAKOW-TO
yactu Poccuitckoit nmnepun pabotana. Ho noau Bcé Bpems nepemellanuch, a ClefoBaTesibHo,
«MNepeHoCcHUIny BMeCTe C Co00i U NpUMeTbl, KOTOpble B APYrUX MECTax nepectanu CObiBaThCS.
B utore 3To npuBeno K nytaHuLe, KOTOPYIO «PacnyTaTby yKe HEBO3MOXHO.

Tak uTo ke Ham aenatb? Kak 60poTbcA c onacHbIMU NOroAHbLIMU ABJIEHUAMKU?

[ins Toro, YT0ObI OTBETUTL HA 3TOT BONPOC, HE HAAO0 ObITb HU AKAAEMUKOM, HI KIMMATOOIOM,
HUW paxe cnacatenem. MoToMy YTO OTBET Ype3BblYaHO NpocT: «Hafo HayaTh ¢ cebsa». Ham Hapo
cTaTb 6aUTENbHEe U He OblTb paBHOAYWHbIMK. W ecnu 6auTenbHee Hago ObiTb B CAMOM MPSMOM
CMbICNE — CNeANUTb 3a MOCNeAHUMU HOBOCTAMM
HAyKW, HE OTMaxMBaTbCA OT MPU3bIBOB YYMTbI-
BaTb W3MEHEHWE Kaumata Mpu NNaHMpOBaHMM
AONTOCPOYHbIX MPOEKTOB (CKaxeMm, npu mno-
CTPOViKe HOBOW Xene3Hon foporn Ha KpainHun
CeBep HEOOXO[MMO YY€CTb TassHUE MHOTONIETHE
Mep3/10Thl), TO HEPAaBHOAYWHEE Hajo CTaTb B
bonee WKUpoKoM cMbicne. Hapo ctaTb CTpoxe K
cebe, MEHATb CBOM NPUBLIYKM, HANPUMED, HaYaTb
bepeyb 3Hepruto. Hennoxo Gbl 3HATh, KaK BECTY
cebs B CUTyaLUsAX MOTOAHbIX OeACTBUIA, Hanpu-
Mep, yMeTb OKa3aTb MepByl0 MeAULMHCKYI0 No-
MOLLb YETOBEKY, YNaBLIEMY B 0OMOPOK OT Xapbl.
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Mpasuna 6e3onacHo2o nosedeHus npu y2po3e U 80 BpeMA ypazaHa,
6ypu, cMepya unu mopHado

Mpu nonyyeHuu wmopmosoz2o npedynpexdeHus Heobxoo0umo:

— 30KpbIMb 0BepU, OKHA, 4epOayHble KU U BeHMUAYUOHHbIE OmBepcmus;

- ybpams ¢ N0OOKOHHUKOB, 6AIKOHOB U NI00XUl npedmemsl, Komopsle Mo2ym 6bimb
nooxsaveHbl Bempom;

— OMKI0YUMb 2a3, BOOY, 3/1@KMPUYEeCm B0, N02ACUMb 020Hb B NeYAX, KAMUHAX;

— no02omosumMb 3anacekl NPOOYKMOB8 NUMAHUA U NUMbesoli BOObI;

— B3AMb Heobxo0uMble Belu U O0KyMeHMbI;

— YKPbIMbCA 8 NOOBAILHOM NOMEUeHUU UTU 3aU4UMHOM COOPYXeHUU.

Mpu sHe3anHoM 803HUKHOBeHUU ypaz2aHa, 6ypu, cMepya Heobxodumo:

a) ecau 8bl Haxodumech 8 dome:

— omodUmu om OKOH;

— ocmamscA 8 0oMe U cnpamamecs 8 6e3onacHom mecme (Haubosee HA0EXHbIMU YKPbI-
muAaMU NOC/yXXam No08aJbI UU Nepsble IMaxu 30aHull);

6) ecnu 8bI Haxodumecs Ha yauye:

— CcnpAamamsCcs om Heno200bl 8 N003eMHOM nepexode, Maza3zuHe, nodve3de doma;

— Halimu ecmecmseHHoe yKkpbimue (08paz, AMa, pos, KAHABA), IeYb Ha OHO U NJOMHO
npuXamsCs K 3emne;

— cnedyem OepxambCs Nooasibwie Om PeKkaaMHbIX WUMos, asmobyCHbIX 0CMAHOBOK,
Oepesbes, 0Nop MOCMOB, IUHUL 3/1eKmponepeday;

— HU B KOeM C/ly4yae He mpoz2ams 060pBAHHbIE 31€KMpPonposoaa.

Kax monbko cmuxus ymuxHem, He cnewiume nokudams ybexuuje, max KaxK ecms 8epo-
AMHOCMb, YMO WKBAbHbIE NOPbIBLI BeMPA BHE3ANHO MO2YM NOBMOPUMbCS.
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Bonpochl

1. ins kakoro ropoga — 60bLIOr0 UAU MANIEHBKOTO — CIOXHEE
COCTaBUTb NPOrHo3 norofbl? [loyemy?

2. Bawa cembs cobupaetcs oTMeTUTb Gnmxanwuin Hosbii fog
Ha npupoge. lporpamma npasgHuka Oyaet 3aBuceTb OT no-
FOAHbIX YCNOBUIA — NGO Bbl OyfeTe BECENUTLCA HA OTKPLITOM
BO34yXe, 1Mb60 B nomelieHnn. Kakoro ymcna MoxHoO XoTs Obl
npubNU3UTENbHO COCTaBUTb MPOrHO3 Noroasl Ha 31 gekabps?

3. Yem onacHa aHoMasbHas apa ans Yenoseka?

4. OTHOCMTCA nM 3emneTpAceHne K OnacHbIM MOTOAHbIM
ABNIEHUAM?

5. Bbinn nn paHblue onacHble NOrogHble ABNEHUSA, KOTOPbIE Mbl
ceiiyac Habnopaem — CunbHbIE BETPa, HABOLHEHWSA, «BONHbI
Xapbl» u gpyrue?




3agaHue

Y3HailTe y CBOEro yuuTens reorpaduu Kimmatuyeckue
rnoKasartesu s Balero ropoaa.

Kakum Gbino npowepwee neto — 6onee TENNLIM, YeMm
06bI4HO, MK 6onee X0NOAHbIM?




/

2.2. | Kak n3ameHeHua Knumara BAUAIOT HA... PACTEHUA U JKUBOTHbIX

Bce-Bce, Henb3s oboituce

Bce Ha cBeTe, be3 uynoBuLy Henenbix

Ha cBeTe HyXHbl, W pnaxe 6e3 XMIHUKOB

N mouwku 3nbIX U CBUpENbIX.

He MeHblue HyXHbI,

YeM CnoHbI. A ecnu Ham KTo-HMOYAb
JIwHuM nokaxercs,

HyHbl BCe Ha cBeTe! To 370, KOHeYHo,

HyxHbl BCe noapsag — OwnbKoM OKaxeTca. ..

Kto penaet mép
W k1o penaert sg.

b. 3axonep

Yto Takoe 6Mopa3Hoobpasue?




buopazxoobpazue — 3mo pazHoobpazue BUAOB pacmeHull U XUBOMHbIX,
2pub08 U MUKPOOP2AHU3MOB,  MAKXe MHOXeCcmso codemaHuli NpupoOHbIX
ycnosull (naHowagmos) u 02pOMHOE YUCIO BAPUAHMOB 2EHOB Y NOXOXUX
opeaHusmos. [pyeumu cnosamu, 6uopasHoobpasue — 3mo pasHoobpasue
opm u npoasaeHUl XU3HU Ha 3em/ie.

Y4yéHble BbIieNA0T TPU OCHOBHbIX TUNA 6MOpa3HO0Opa3ua:
® reHeTUYeCcKoe — Cpean OpPraHu3mMoB OiHOrO BUAA;
® BU0BOE — CPEMM BCEX XUBbIX CYLECTB Ha NiaHeTe;
® naHAwWadhTHO., UK IKOCUCTEMHOE — CPEN BCEX COYETAHUM YCNOBUIA 0OUTAHUA OPraHU3MOB.

YTo Takoe reHeTMyeckoe pasHoobpasue? Hanpumep, Ham
Ka)KeTcs, YTo BCe [MKMe TyCcu B OfHOMN CTae ofuHaKoBble. Ho Ha
CaMOM [ieNle OHU HEMHOTO OT/IMYAIOTCA OAMH OT Apyroro. Bcnom-
HWTe: B 3ameyaTesibHOM UCTOpUKM Npo nyTewectsme Hunbca ¢
AUKUMU TYCAMU Kaxpas nTuua Bena cebs no-csoemy. 310, KO-
HEYHO, NpuAayMaHHas UCTOpUSA, HO B PeanbHOCTU TaK U eCTb.
OnuH rycb cymeeT BbicTpee ApYrux 3aMeTUTb ucy, nogoupaio-
WYCA N0 NbAy K 3aCHYBLEN CTae, APYron NOMHUT NyXanKu C
COYHOII TpaBoOi1 Ha Gepery 03epa, TPeTUI NydLle APYruxX HaXoauT
JOopory no 3Bé3fam. A 3HAYUT, BCA CTaf OKAXeTCA B BbIUIPbI-
Wwe. M 370 OTHOCUTCA He TONBKO K AUKUM rycsam. Jllobomy Buay
KWBOTHbIX UMM PAaCTEHUIA HYXKHO pellaTb pa3Hble 3aAayu No BbXKMBAHWUIO, OTLENbHbIE OPraHu3-
Mbl C UCK/TIOYMTENIbHBIMU CMOCOOHOCTAMM CNPABATCA Nyylle, YeM OfMHAKOBbLIE, OYATO POOOTHI C
0L HOrO KOHBeMnepa.

l[eHeTUyecKoe pa3Hoobpasne AaéT Hauyano ob6pa3oBaHUI0 HOBbLIX BUAOB. buonoru cuutaor,
4To HebosblMe NOHAYany OTIMYKUSA B MOBEAEHUU U BHEWHOCTH, JONYCTUM, ABYX Me[BefeW, Co
BpeMeHeM, B HOBbIX MOKONEHUAX, Bo3pacTaloT. VM yepe3 MHOro net npa-npa-npaBHYKW 3TUX MeA-
Befeit, 06n060BaBLMe Pa3Hble TEPPUTOPUY, YXKE HAYUHAIOT NO-pa3HOMY A0ObIBATH NULLY, YCTpa-
MBaTbCA Ha 3UMHIOI0 CNAYKY (MM BOOOLLE MOTYT OT He€ 0TKa3aTbCs). Tak BO3HMUKAIOT AABA Pa3HbIX
BWUAA, HanpuMep Oypblii MefBeab U ero ruMananckuii TEska.

Bypesili medseds. [umanatickuli medseds.
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HaBepHoe, camoe noHATHOe — 3TO pa3Hoobpasne BMAOB 1 Honee KPYNHbIX CUCTEMATUYECKUX
rpynn, Hanpumep knaccoB unu Tunos. W 6e3 BCAKOI HayKu ACHO, YTO OAYBAHYMK OTMYAETCA
OT NOJOPOXHMKA, CTPEKO3a OT MypaBbs, @ BOPOHA OT ANUCHULbI. A BOT noyemy 3T (1 elwé munnmo-
Hbl BU[JOB XXMBbIX CYLLECTB) TaKue pasHble?

Kaxablii BUL OpraHn3mMoB Ha nnaHete urpa- Agppurarckas casaHHa u eé obumamenu.
€T CBOI0 0cobyto posb. B appukaHckoit caBaHHe
BEPXYLIKM TpaBbl 00beAa0T 3€6pbl, YTO NOHUMKE —
[OCTAETCA aHTMNONAM THY, ra3enb MOArpbi3aeT
TpaBy y CaMoii 3eMJ11, @ KOPHU U KNYOHU paspbl-
BaeT CBUHbA-00POAABOYHUK. TaK pacTuTenbHas
nULLa MCNonb3yeTcs Haubonee NONHO, U HUKTO
He MewWwaeT apyr Apyry. 3HauuT, 6ONbWUHCTBO
obutateneil JaHHOW MeCTHOCTWU OyAeT ChiTbiM
Y 300pOBbIM, A BCA 3KOCUCTEMA OyaeT cylecTBo-
BaTb JONIFO U yCTOYMBO. W BCE 3TO — Gnaroaaps
BULOBOMY pa3Hoobpasmio.

Pa3Hoobpa3ue 3kocuctem 6e3 Tpyaa 3amMeTuT Nto60 BHUMATENbHbIA NyTeWeCTBEHHUK, eCu
OH B COCTOSIHUM OTAUYMUTb OJIbXOBbIN Nlec 0T 6epE30BON POLLM MW KOPANIOBbIA PUd OT MaHrpo-
BbIX 3apocneil. becuncneHHble BapuaHTbl 3KOCUCTEM B NPUPOAE — CIOBHO pa3HOLBETHble fe-
Kopauuu, Ha oHe KOTOpPbIX Pa3BOPAYMBAETCA HECKOHYAEeMbl CNEeKTaKAb KPYyroBOpoTa XU3HW.
Mpuyem «aeKopaLum» ToXe y4acTBYIOT B HEM caMblM CepbE3HbIM 06pa3oM. Takoe pa3Hoobpasue
CO34a€T YCN0BUA ANA XKWU3HM OFPOMHOIO YMC/IA OpPraHM3MoB, obecneymBas UCTOYHUKU BOLbI U
nuiwy, yéexuiwa n nytm murpauun. Hanpumep, B ciy4yae CUAbLHOTO NoXapa HEKOTOPblE pacTeHUs
MOTYT COXPAHWUTLCSA BO BAAXHbIX OBparax. ECiM pasMHOXUBLIMECS CBEPX MEPbI HACEKOMble OyayT
YrpoXaTh Ypoxat Kaptodens, X OCTAHOBUT 30HA 11yOOKOro C€30HHOrO NPOMepP3aHuUs MOYBbI.
To ecTb YeMm Gonblie pa3HOOOpa3ne NMPUPOLHbIX YCIOBUIA, TEM BbILE WAHCHI A1 BbIXKUBAHUS BU-
LO0B U COXPAHEHMUA IKOCUCTEMbI.

PacnpedeneHue 8udo8 no nosepxHocmu
nnaaHems! — HepasHomepHo.  PasHoobpasue
8U008 B Nnpupode MAKCUMANbHO Y 3KBAMopa
U yMeHblWaemcs no HanpasaeHur K NoCam.
Cambie 602amsbie no BUOOBOMY pa3HOO6PA3UIO
3Kocucmemsbl — 00K 0eBble mponuyeckue Jsieca,
Komopsle 3aHUMarm oKoao 7 % nosepxHocmu
naaHems! u cooepxam 6osnee 4em 90 % Bcex
BUOOB, U3BECMHbIX HA CE200HS.

Nouyemy 6Mopa3Ho0Gpasue Tak BaXKHO?

BcnomHuTe, 4TO COBCEM HeflaBHO (MO MCTOPMYECKUM MepKaM) BCE, YTO YeNOBEK e, U3 Yero
CTPOMN XWUAWLLe, YeM NEeYuncs, U3 4Yero fenan OAexAy, KOro MCnonb3oBan Kak TpaHCNopT,
OH 6pan u3 okpyxatowei ero npupoasl. «Ceityac 3To He Taky», — ckaxeTe BbI? He coBcem. Hanpumep,
COBPEMEeHHble YYEHble A0 CMX MOP OFPOMHOE BHWMaHWe YAeNAloT NOWUCKY HOBbIX NeKapCTBEH-
HbIX BELEeCTB B TPONUYECKUX necax. [1na co3gaHnsa HOBbIX COPTOB CEIbCKOXO3ANCTBEHHbIX KYJlb-
TYP TaKXe HY)XHbl BULbI U3 LUKOI Npupoabl. MHOrMe OpurMHanbHble TEXHUYECKUE U300peTeHNs
«3aMMCTBOBAHbI» UHXEHEPAMM Y UBOTHBIX U PACTEHUN, y FPUOOB U MUKPOOPraHU3MOB.
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Ho, Bc&-Taku, 370 He camas rmaBHas posib 6Mopa3Hoobpasus. Camoe BaxHoOe, 4To BUonoOrun-
yeckoe pas3HoobOpasue co3[aéT cpefy 0OMTaHMA ANA BCEX XKMUBbIX CYLWECTB, B TOM YMCe U Ans
Hac ¢ BamU. YTo 3TO 3HAYMUT? YKe MHOFO MUANIMOHOB NET BCE, YTO PacTET, beraer, nnaBaeT, non-
3aeT U NIeTaeT Ha Halel nnaHeTe, Npucnocobunock K coctasy atmoctepsl 3eman. MiameHeHus
3TOr0 «KOKTeina» M3 ra3oB Tenepb MOTryT ObITb TONbKO COBCEM HE3HauuTenbHbIMU. Ho paxe
B aTMOC(epe C YyTb MOHMKEHHBIM COLIEPIKAHWUEM KMCIOPOA Mbl, KAK U MHOTUE JXUBOTHbIE, OyaeMm
4yBCTBOBATb Ce0A HeBaXHO. Ec/in e Kucnopoaa CTaHeT ellé MeHble — TO ... CaMU MOHUMAETE. ..
A 4TO NnopAepKMBAET YPOBEHb COEPXKAHMA Kucnopoaa B atmocdepe? 3enéHble pacteHus!

(a4 Hayka 6UOHUKa nomozaem pewiamsb UHXeHepHble 3a0ayu, UCNnosib3ys
3HQHUA O CMpYyKmype U Xu3He0esamenbHOCMU UBbIX OpP2aHU3MOB.
Hanpumep, uzy4eHue cmpykmypsl KOXU 0e/buHO8 N0380UMI0 CO30aMb HO-
BYI0 06LIUBKY 015 MOPCKUX CYO0B, YMO yBeUYUO UX CKOpocmb Ha 15-20 %.
00HUM U3 OCHOBONOMOXHUKOB 6UOHUKU cyumaemcs JleoHapdo 0a Bunyu,
Komopsili NbIMAsacs nocmpoums JsemamesibHblli annapam ¢ mawywumu
KpbINIbAMU, KAK Yy nmuy, — opHumonmep.
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Bce pacTeHus v XKMBOTHbIE, BCE MUKPOOPraHM3Mbl U rpubbl 06Pa3yoT 0YEHb CIOXKHO YCTPO-
€HHYI0 U TOHKO OTperynuMpoBaHHylo cucTtemy. lpeacraBbTe, YTO Bbl C APY3bAMM Ha LenbiX ABa
rofa oKasanucb Ha KOCMUYECKOM Kopabie, KOTOpbIit foMmkeH foneTeTb 40 Mapca u BepHyTbCA.
CKonbKO e B HEM pa3Hbix AeTaneil, npubopos, MexaHu3mMoB! MoaymaiTe, He NOX0Xa /M Hala
nnaHeTa Ha Takol kopabnb? Kaxpaas «aetanb» B HEM co3faBanach MUANMOHAMM NIET 3BONIOLUMY,
e€ [leiCTBMe HAaCTPanMBaNoCh Ha COBMECTHYIO paboTy C ThiCAYaMU ApYrux «aetaneiy. Yo xe cny-
YMUTCA, €CNN U3-33 OWMOKM IKUNAXKA MK yaapa METEOPUTA NOBPEAUTCA HECKONbKO YCTPOMCTB?
Ha nepBoe BpeMsi UX MOXHO 3aMEHUTb JpYrUMM NOXOXMUMU. A ecnu ewwé ofnH yaap KOCMUYECKO
CTUXWUW, TOTAA YTO?

MpuMMepHO TakoBa cUTyauus ¢ Buonornyeckum pasHoobpasuem 3emnun. Kawpblit opraHusm
BbINOHAET BaKHyl0 paboTty. OfMH yCBaMBAET CONHEYHYIO IHEPTUIO, APYrOi UCMONb3yeT e€ ans
MOrOHM 33 [OOblYel UM CMACEHUS OT XML HWUKOB, TPETUII pa3pywaeT MEPTBYIO JPEBECUHY WU
OCTaTKW NaBLIMX XUBOTHbIX U TaK panee... Kaxablii, camblil 6onbluoin 6a06ad n camblil ManeHb-
KU NUWARHWK, CaMbll TAXENDIA KUT M caMan NErkaa mefy3a — BCe OHU BaXXHble COCTaBHbIe Ya-
CTU XU3HU Ha nnaHeTe 3emns. A ecTb elé Hen3BeCcTHble HaMm BUAbl opraHn3moB! Bo3moxHO, nx
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He TaK Mano, Kak Mbl lyMaeM, HO OHU TOXe HYXHbl. MOXHO paccyxaatb 1 Tak: «bbiBanu B UCTO-
PYM XU3HU HA NIAaHETe BPEMEHA, KOrAa BbIMUPANV Lenble rpynnbl opraHn3moB. [1oaTomy noteps
OfHOro BMJA OpraHM3MoB — elé He KatacTpoda. Ml ogHOro gecaTtka, 1 0gHOM COTHU...». Cton!
HenpaBunbHo! Mbl Befib He 3HaeM, rae npefen yCTOMYMBOCTY HALLEro «KKOCMUYECKOTro Kopabnsay.
Bapyr Mbl ero yxe nepewnu? 3a HefoNryl MCTOPMIO YeNOBEYECTBA NPUPOA YKe 6e3B03BPaTHO
noTepsna He COTHIO U He TbICAYY BUAOB, a ropasao bonblue!

N ewg oaHa BaxHas Bellyb — COCTOsHWUE GUONOrMYECKOro Pa3HOo06Pa3nsa MOXKHO NpeacTaBuUTh
KaK CBOEro poga npubop, KOTOPbIA MOKa3biBAET CTeneHb YCTOMYMBOCTM, COCTOSIHUE 310POBbSA
npupoabl. ECiM BUA0B XUBbIX OPraHU3MOB MHOTO, KaXblil U3 HUX UCMPABHO UTPAET CBOKO POJib,
TOrAa TPOMUYECKMIA 1EC, OKEAHCKMI KOPannoBbii pud unu necHoe 6010TLE MOTYT CYILECTBOBATH
[I0CTAaTO4HO A0NIFO.

He C/I_V‘-ICIUVHO 00HUM U3 CaMbIX MAXENbIX HAKA3AHULU BO BCe B8pe-
MeHa 6b110 HA00120 3anepems 4ejioseka 8 mecHol Kamepe ¢ cepbimu
CmeHamu U He no3B80JiAimb emy ensdems Ha He60, 06Luambc;7 ( dpyeu-
Mu cywecmsamu.

Ecnu Ha 3emne cmaHem MeHblle PA3HbIX pacmeHull ¢ Kpacussbi-
MU U GpOMamHbIMU 4BemKamu (UU C HeB3PAYHLIMU U Henaxyyumu),
MeHble 2ubKUX 20pHOCMaes U cmpemumesibHbIX cmpuxel (unu
HEeYK/IIoXKUX 6POHeHOCUes8 U MedlumenbHbIX Yepenax), 3Hayum, Haw
obujuli dom BCE€ bosbLe ByOem CMAHOBUMBCA NOXOXUM HA MAKYHO
cepyio U CKyyHyto kamepy!

Kakue cyuiecTByloT yrpo3bl 6uopasHoobpasuio

Be3mATeXHOMY CyL|eCTBOBAHMIO KWBOIW nNpu-
poAbl BO BCEM €€ 6MONOrMYecKOM pa3Hoobpasuu
yrpoxaet npexpe Bcero yvesnosek! BeipybatoTcs
Nleca, pacnaxuBaloTCA CTEMM, BbIKUIAIOTCA CaBaH-
Hbl, ocylWwatoTcs 6010Ta, NPOU3BOANTCA NOOUTENb-
CKas M MpOMBICSIOBAs 0XOTa, BbINABAMBAETCA Pblba
n Tak panee. KoHeuHo, BCE 3TO fenaercs He C Le-
NbI0 VHUYTOXUTb AWKyl npupogy. Lens gpyras -
obecneynBarb pacTylyee HaceseHue naaHeTbl Npo-
AOBONbCTBMEM, MOMy4YaTb [APeBECUHY, [0ObIBATH
3Hepruio, pa3BoANTb OMALLHMIA CKOT, 0CBOGOXAATL
MEeCTO ANsi TOPOLOB, AOPOT, BOEHHbIX MONUIOHOB U
CBANOK, Aa MHOTO eLWé Ans yero.

OyeHb CMNbHO BAMAIOT HA GBMONOrMYeckoe pasHoobpasne U3MeHeHUs MPUPOLAHbLIX YCIOBMUIA.
3pnecb U nepenagbl TeMneparypbl, ¥ eCHbIe NOXapbl, U TasgHWE MHOTONETHEN Mep3NoThl, U OCy-
WweHmne 3a607104eHHbIX PaBHUH, U KONlebaHWs YPOBHSA OKeaHa U MHOTMe Apyrue npuynHbl. Bel yxe
3HaeTe, N0YeMy 3TO MPOUCXOAUT.

0aHO HeOObIYHO KapKoe NeTOo — 3TO elwé He KatacTpoda. M pacTUTenbHOCTb, M KUBOTHBIA MUP
3a TbiCAYeNeTHUs 3BONIOLMN NPUCTOCOOUINCH K KPATKOBPEMEHHBIM KIMMATUYEeCKUM KolebaHUAM
W K NOCTEeNeHHbIM U3MeHeHUAM B npupoae. OnacHoCTb A1 6MON0rMYecKoro pasHoobpasus — B
ObICTPbIX M HEOOPATUMBIX U3MEHEHUSAX BHELIHWUX YCNOBUiA. B nepBylo oYepesib 370 KaK pas Knu-
MaTuyeckue usmeHeHus. Monpobyem B 3TOM pa3obpaTbCs.
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Benukue BbIMUPAHUA U USMEHEHUA KJZIUMATA

3a Becb M3BECTHbIi COBPEMEHHOW HAyKe CPOK Pa3BUTWA XKWUBOW MpUpoLbl (@ 3TO HU MHOrO,
HU Mano — 6onblue TPEX MUNNNAPLOB NET), ObIN0 HECKONBKO AECATKOB NEPUOAOB PE3KUX N3MeHe-
HUW KNKMMATa, KOTOPble NPUBOAMIMN K 3aMETHOMY YMeHblUeHUto 6uopa3Hoobpasus. Cpeamn Takux
BPEMEHHbIX OTPE3KOB 0C000 BbILENAIOTCA NATb. VX 06bIYHO HA3bIBAKOT BEAUKMMU BEIMUPAHUAMU.

OfHMM M3 CaMblX paMaTUYHbIX NEPUOAOB ObiN MpuMepHo 250 MAH neT Ha3ag. Toraa Ha 3emne
He OblNO 3HAKOMbIX HAM PACTEHUI U KUBOTHbLIX, TEM HE MEHee, pa3Ho0bpa3ne KM3HU ObINo 0YeHb
3HaunUTeNbHbIM. W BOT LOCTATOYHO ObICTPO MO Fre0NOTMYECKUM MEPKAM, 33 KKaKNE-TO» HECKONIbKO
MUIMOHOB NIET, UCYE3/TU NOYTU BCE BUABI XKUBOTHBIX U PACTEHUIT (NOCNeAHMX ObINO TOrRa ropasfo
MEHbLUE, YeM XKMUBOTHBIX, TaK KaK XM3Hb B OKeaHax 1 MOpsx Obina ropasfo 6orade, 4eMm Ha cylwe).

B 2eonoeuyeckoli ucmopuu 3emau 8 buocgepe noCMosHHO NPOUCXOOUSIO
BO3HUKHOBEHUe U ucYye3HoBeHuUe BUO0B, BeOb HU 0OUH BUO He Moxem
cyujecmsosamse BeYHO. BbiMupaHue KomMneHcuposanoch nosisieHuem Ho-
BbIX BUOOB, U 8 pe3ysibmame obujee Yucs0 UG08 8 bUOCHepe BO3pacmano.
BbimupaHue 8u008 — ecmecmseHHbIl NpPoyecc 380/KUUL, KOMOPbIU
npoucxooum 6e3 smellamesbCMBa Ye108eKda.

YTo e 33 TaMHCTBEHHble MPUYMUHBI MPUBENU K NOYTU NOAHOMY BbIMUPAHUIO OAHUX BUIOB
M BO3HWKHOBEHUIO Apyrux? Y4yéHble cnpaBeanMBO NPEANoNaratoT, YTo MaBHLIM TONYKOM MO-
CNYXUNU CepbE3HbIE U3MEHEHUs HA MOBEPXHOCTU NIAHEThl — CMelleHne (apeiit) KOHTUHEHTOB
(06 3TOM Mbl y)Ke rOBOPUAU B MpeAbIAYILMX pa3fenax). ITo U3MEHUNO BCIO KApTUHY TOTAALIHEN
NPUPOAbI, B TOM YKC/Ie NONOXKEHUE FOPHbIX XPeOTOB U CUCTEMY MOPCKMX TeYeHuit. U, KoHeuHo,
KOpeHHbIM 06pa3oM n3MeHuACs kaumat 3emnu. Mocne ApeBHUX 3MN0X NMOXON0AAHMA HACTYNUIO
notennexue knumata. OH cTan cylwe, a Ce30HHble KonebaHus Temnepatyp — pesde. K Tomy xe
W3MEHMNOCh CofiepXKaHMe KUCIOPOAA B Npu3eMHoi atmMocdepe. Bcé 310 npuBeno, Kak Mbl yxke
3HaeM, K MaCCOBOI CMEHe OAHUX BUO0B KMBbIX CyLLECTB APYrMMU.

WcTopus c BEIMMpaHUSMM BUAOB MOBTOPANACH NOTOM HE OfMH Pas3, HO YXKe He B TaKOM Mac-
wrabe. MpumepHo okono 60 MAH NeT Hasaj Npousowna Apyras, AOBONbHO pe3Kas, NepemMeHa
00CTAaHOBKM Ha Halleii NiaHeTe, YTO NPUBENO K BbIMUPAHUMIO NOCNeAHUX AMHO3aBpoB. OHa Toxe
CONpPOBOXAaNnach KNMMaTUYECKUMU U3MEHEHUAMU, KOTOPbIE, B CBOIO OYepefb, YCUAUIMN npoLiec-
Cbl CMEHbl OHWUX XMBOTHbIX U PAacTEHWi ApyruMu. BmecTe ¢ fMHO3aBpaMu UcYe3nu U apyrue
TPYNMbl XMBbLIX CYLLECTB, HAMPUMEP MOPCKME MOJIIIOCKM aMMOHUTLI, NOXOXMe Ha bapaHby pora,
1 6€NEeMHUTLI, OKAMEHeBLME OCTATKW KOTOPbIX HAMOMUHAKT HAKOHEYHMKH cTpen. MoyTh nonosu-
Ha MOPCKWX 06uTaTeneil TOrAa 1CYe3Na, a CKOJbKO BbIMEPSIO Ha Cylle — TOYHO HEM3BECTHO, Befdb
Ha Cylle OCTaTKW OPraHM3MOB OYEHb NJI0X0 COXPaHAIOTCA.

AMMOHUMBI. benemHumel.

&/
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Knumatnyeckme u3MeHeHUs B CTOPOHY MOXONOAAHMA YACTO COMPOBOXAANUCL hOpMUPOBa-
HWEM NONAPHLIX NeAsHbIX Wwanok. OrpoMHble neasHble MaccuBbl [peHNaHAMM U AHTapKTUAbl U
ceilyac MOXHO yBuaETb Ha (oTorpadusax 3emnu 3 kocmoca. CKONbKO e BOAbl HYKHO, YTOObI
obpasoBanuch Takue wanku? HasepHoe, Hemano. A oTKyaa oHa 6epétcs? KoHeuHo, 13 okeaHa. B
npouecce hOpPMUPOBAHUA NeJAHbIX WANOK YPOBEHb OKEaHa MOHUXKAETCA, U YCIOBUA XU3HU ANs
BCEX NPUOpPEXHbIX OPraHM3MOB, KaK B BOAE, TaK U HA CyLUE, PE3KO U3MEHSITCS.

I'IonyqaeTca, 4YTO KNINMMATUYECKNE NU3MEHEHNA, MOMUMO BCETro Npo4ero, BJIMAKT HAa COCTOAHUE
6M0pa3HOO6pa3Mﬂ, I'IpW-IéM CHa4dana — He B Iy4lWYy0 CTOPOHY. Mocne 310ro XM3HbL HA 3emne no-
CTENeHHO BOCCTAHABJINBAETCA, HO OHA YXK€ COBEPLWIEHHO HE 6_\/,U,ET MOX0Xa Ha I'I]TJE)-KHFO}O! Ha Boc-
CTaHOBJIEHWE YXO4AT MUNNUOHbLI NET, HO BbIMEPLWKNE BUAbI YXE HE BEPHYTCA. XOTUM Nn Mbl OKa-
3dTbCA B OQHOM pAdY C TAKUMU UCHESHYBLUUMU OpFaHVI3MaMI/I?

KTo 13 }KMBOTHbIX paHbLue Apyrux pearupyer Ha U3IMeHeHUA Knmmara?

KoHeuHo, BCE, 0 YEM Mbl C BaMU 1O CUX MOP FOBOPMAM, 3TO «feNa AAaBHO MUHYBLIUX HEN,
npefaHbs cTapuHbl rybokon». HamHoro 6onee rmy6oKoii, yem UMen B BUAY NO3T. A Kak B Halle
BPEMSA KJIMMATUYeCKMe U3MEHEHUS BANAIOT HA XUBYIO NPUPOAY BO BCEM €& MHOroo6pasuu?

B nocnepgHee ctonetve nop BAMAHMEM YeNOBEYECKOW AEATENbHOCTU U pPe3KOoro U3MeHeHusa
KnnMmata CKOpPOCTb BbIMUPaHUA BUOOB NO BCEM nnaHeTe BO MHOTO pa3 npesBbiChNia €CTECTBEHHYIO.

CymTaercs, 4TO MENKMUE KNUBOTHbIE C MANIEHbKUM CPOKOM XM3HU CUNIbHEE 3aBUCAT OT YC/I0BUIA
cpefbl M N03TOMYy ObICTpee pearnpyioT Ha KnumaTuyeckue usmeHeHus. KpynHele opraHusmsl, Ko-
HEYHO, TOXE pearupytoT, HO YTOObI 3TO YBUAETD, HYXKEH ANUTENbHbLIA NPOMEXYTOK BpeMeHu. Hac
)K€ C BaMu, KaK uccnefoBateeil, MHTEpPecyloT COObITUSA, KOTOPbIE MPOUCXOAAT CETOLHA UAKU NPO-
“30iayT B HeAanékom GyaylleM, B KOTOPOM HaM C BaMu A0BEAETCA XKUTb.

3atmKkcupoBaHHoe B ropax CoBakuu HebGOMbILIOE, HO YCTON- babo4ka maxao.
4yMBOE NOBbIWEHME CPpeaHUX TemnepaTyp Bcero Ha 1,5-2 °C npu-
BEJIO K HEOXMAAHHbIM MOCNeACTBUAM. TennontobuBble KpacuBble
6ab0yKM U3 cemeincTBa NAPYCHUKOB — NOOGIUPUU U MAXAOHbI —
pacnpoCTpaHMAMUCh 33 NPefeNaMm N1ecoCTenHOM 30HbI, B KOTOPOM
KUAK, N CTanU NOABAATLCSA U HA 6oslee NPOXAAAHBIX U BAAXKHbIX
nyroBuHax. Kpome TOro, oHu CTanu pasMHOXaTbCA He [Ba, Kak
00bI4YHO, a TPU pasa B rof.

y Opyrux 6860‘-I€K, necmpoKpsbiibHUY, BECHO NOABAANMCH 0COOM TUMUYHBIX KOPUYHEBbLIX
OTTEHKOB, N€TOM — ‘-IéprIX, d OCEHbIO — CHOBA KOPUYHEBDIX. Ha atom YyyaecCHble npeBpalleHuns
He 3akoHyunuce. Co BPpEMEHEM U NNETHEE, U OCEHHEE NMOKOJIEHUA NECTPOKPbUIbHUL, CTaIN AEMOH-

CTpNUpoBaTb OKPACKY LIéprIX TOHOB, TO €CTb TUNNYHO NIETHIOIO.
Xyk kopoed-munoepag.
Tam e, B C/IOBaLKMX ropax, 6Mon0oru yCTaHOBUAM ABe Mpo- o RN [

TUBOMONOXHbIE TEHAEHLUMN B XKU3HU JXYKA KOopoeda-munozpaga
W 2yceHuybl nadeHuysl 3umHel. Xyk-Tunorpad pacwmpun none
CBOEI AeATeNbHOCTU C NOBbIWEHWEM TeMnepaTypbl. A BOT nafe-
HULA — NPOXOP/NMBAA TyCEHULA, HANPOTUB, COKPATUAA MaCLuTa-
Obl noefaHUs CBOUX M3NM0ONEHHbIX fepeBbeB. Bo Bcex cnyyasx
HaNWLLO NPAMas CBA3b TEMNEPATYPHbIX KoNebaHuii c noBefeHneM
HaceKoMbIX.
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ManeHbkas KyOUHCKAA NA2YWKA 0OUTAET B TPOMUYECKUX Ne-
cax, e B TeYeHMe JHA U B TeyeHue rofa konebaHus Temnepa-
TYpbl U BAXHOCTU COBCEM HebONbLUME, HO BCE-TAKU OHU €CTb.
BHuUMaHMe yuEHbIX NpuBAEKIN 0COOEHHOCTU B3aUMOOTHOLEHUS
X03AKHa (TOW camoil NATywWKN) 1 eé napasuta (n1ecHeBoro rpmob-
Ka). bblNo ycTaHOBNEHO, YTO NAapa3nT ropasfo MeHee ya3BUM Npu
M3MEHEeHUN YCNOBUN CPefbl, YeM €ro X03fUH. 3HaYUT, U3MEeHe-
HUS KNMMaTa AenaloT napa3uToB 6onee onacHbIMK, @ 3TO CTaBUT
nog, yrpo3y BCKO NONYNALMI0 BULA-XO3AWUHA, B JAHHOM Ciy4ae —
KYOUHCKO NATYILKK.

B xonopHbix Bopax HxHOro okeaHa paxe maneilwee noBbl-
WeHWe Temnepatypbl NPUBOAUT K MOBLIWEHUID KUCNOTHOCTM
1 YMeHbLUIEHWIO COAEPKaHMA kKncnopona. Monopgble 0cobu Hebob-
LWOr0 GHMAPKMUYEeCKo20 08YCMBOPYAMO20 MOJIIOCKA 1AMEepPHY/bl
3AUNMUYeckol NOKMLAT ONACHYI0 30HY, @ TE, KOMY MUHY/IO TPK
rofa, “3-3a BO3pacTHOTO OTMUPAHUA MbIWL, HE MOTYT MOKUHYTb
poAHble MecTa U MacCoBO rMOHyT. Bbl cnpocuTe: pasBse He MOryT
MONIIOCKW MPUMKNTLCA U BOCCTAHOBUTL YncieHHoCTb?! OKeaH xe
6onbwoin! K coxaneHuto, He nonyyutcs. [leno B Tom, 4To y 3T0ro
MOJITIOCKA CMOCOOHOCTb K Pa3MHOXKEHMIO MOABNAETCA KaK pas no-
CNle TPETbEro rofa XU3HW, KOrAa OH YTpayunMBaET NOJBUKHOCTD!

OnHMMK M3 NEepBbIX OWYLAIT U3MEHEHUA KNUMATA KOPA/I/ibl.
IT0 oYeHb YyBCTBUTENbHbIE OpraHu3mbl. Cnuwkom Ténnas unm
C/IMWKOM XONOAHas BOAa, HEJOCTATOK CBeTa, M3OLITOK mpume-
ceil — BCE 3T0 3ameifieT poCT KOpPaoB UM COBCEM NpeKpaLlya-
et ero. Kopannosble Noaunbl He MOryT NepefBUraThCs U OYEHb
MA0X0 NPUCNOCABAUBAIOTCA K U3MEHEHUAM cpefibl. [103TOMY OHU
BbIHY)KAEHbI XUTb M YMUPATb TaM, rae poaunucb. Mukposogo-
pOCAY, KOTOPbIE YCBAWUBAIOT A1 KOPAINOBbIX MOJMMNOB 3HEPTUiO
COJ/IHEYHOTO CBETa, BECbMA 3aBUCMMbI OT TeMnepaTypbl BoAbl. Ha
MHOTUMX yYacTKax aBcTpanuiickoro bonbworo bapbepHoro puda

ManeHbKas KyOUHCKAA SiA2YWKA.

Monntock namepHyna
INAUNMUYECKas.

Kopannoseiii pug.

yuéHble oTMeyatoT rnbenb Bofopocaeit U obecupeynBaHMe KOPaNNoB, YTO NPOUCXOLMUT, KOTAA
pud nornbaet. [IbiM OT CUNbHBIX NECHBIX U TOP(AHBIX NoXapos B MHAOHE3WM YyacTo conpoBo-
KpaeTcs Bbibpocamu B aTMOCdepy coefuHeHuit xene3a. OHK BbI3bIBAIOT OYpHBI pacLBeT BOAO-

pOCJ'IEVI, KOTOpble Bblpa6aTbIBa|OT AAO0BUTLIE AN1A KOPAIJIOB BEllECTBA.

MoTenneHne B NOAAPHbLIX PErMOHAX NPUBOAUT K COKPALLEHMIO
MNOWAAN CE30HHBIX MOPCKMX NbA0B. Ha HUXHe noBepXHOCTH
Nbla 0CO6EHHO MHTEHCMBHO PA3BMBAIOTCA MUKPOCKOMMUYECKMUE
pacTeHus okeaHa — ¢pumonsaHkmoH. OH ABAAETCA HayanoM nu-
WeBOi Lenoyku, KOTopas BKAOYAET KPUib, pblb, MUHTBUHOB U
APYrMX MOPCKUX NTULL, TIONEHEN U 3aKAaHYNBAETCA KNTAMU — HOXK-
HbIM TALKUM U CUHUM. Ecnu nbaa mano, To U MecTa ans pasmHo-
eHUA GUTONNAHKTOHA HeROCTAET. Kpunb He XuBET B GefHbIX
KOpPMOM BOJaXx, €ro MecTo 3aHMMaloT xeneobpasHble nonynpo-
3payHble CasbNbl, OPUrMHANBbHBIE JpeBHUE cylecTBa. W TyT nu-

Canbnel.

lWwesas Lenoyka npepbiBaercs! [leNo B TOM, YTO Ca/ibN NOYTU HUKTO HE €CT, KPOME HECKONbKUX
BUI0B PbI6 M MOPCKUX Yepenax. Wl Torna B 3MMHME MeCALbl KUTbl HE MOTYT HAKOMUTb [OCTATOYHO
UPA, YXOAAT U3 GeHbIX KOPMOM BOA, W Apyrue ux obutatenn. 310 ewé oAHO CBMAETENbCTBO
CNIOXHbIX B3aMMOCBs3eil B NPUpo/e, KOTOPbIE OTPAXKeHbl B GUONOrMYECKOM pasHoobpasniu.
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CokpalueHne ceBEepHOI MONAPHOW WANKW bAOB — CaMbIi
U3BECTHbIN NpuUMep noTenneHna Knumarta. JIEQ HyXeH ans mu-
rpaumii 6es020 medgeds v Lns €ro oxoTbl Ha ToNeHeir. Ho u ans
camux mioseHell Nép XWU3HEHHO BaXKeH — 6e3 Hero UM Herge
BblpalinBaTh AeTeHbllwen. Ecnu nepaHble nons yYMeHbLIAKOTCA
no naowanmn 6onblie 06bIYHOTO, TO TIONIEHEN CTAHOBUTCA MEHb-
we, 1 6enbii MeaBeAb NPU HefoCTaTKe MULM CbeAaeT fLOObITOro
TIONIEHS LIeNIMKOM, B TO BPEMSA KaK paHblue 00befan TONbKO CIOil
XMpa, @ OCTaTKaMMU TIONEHbeH TyWW NUTAAUCh BCE OCTasbHble
obuTtatenu ApKTUKM — necew, 1 MHOTOYMCIEHHbIe NTULbI. Tenepb
MM 1 3TOrO He fJocTaHeTcs!

Ha cesepHoi1 okpauHe EBpasuun nec MmeaneHHO, HO HEeOTBPATU-
MO HacTynaeT Ha TYHAPY, NPOABUTascCh Ha LECATKM KUIOMETPOB
3a ctoneTue. Mpu 3TOM U3MEHAIOTCA MecTa 0OUTAHWUS MHOTOYMC-
NEHHbIX NTUL U UCTOYHUKMN KOPMaA ANA HUX. Ténnble 3umbl B Ap-
KTUKe — HaCToAWan Katactpoda oA AUKUX U LOMALLIHUX o/1eHed.
OTTenenu v 3MMHME LOXAWM NOKPLIBAKT CHEr NeAsHON KOPKOM,
KOTOpas MelaeT ofieHAM [0ObiBaTb OCHOBHOW 3UMHMIA KOPM, in-
WaNHUK Arenb.

JleMMuH2, CaMblil MHOTOYMCIIEHHbI 0OUTaTeNb TYHAPbI, TOXE
CTpajaeT oT noTensieHna. Ero Hopbl paHblle BpeMEHMN 3annBaioT
Tanble BoAbl. be3 feMMUHra oCcTalTCA rofIOAHLIMU XULHbIE NTU-
bl U necubl.

AHTapKTVI‘-IECKOE no6epe>+<be, KOTOpPOE BbIMMAQUT KaK nefdaHasn
NYyCTblHA C OTAE/IbHBIMWU KAMEHUCTBIMU Y4aCTKaMK C Kpa|7|He CKyA-
HOWA PaCcTUTENbHOCTbIO, HEOXMNAAHHO AEMOHCTPUPYET UCCNE[OBaA-
Tensam 0bunbHble 3dpOoChu Wy4yKu GHmameU'-IeCKOUV, He6oNbLOoro
3/1aKa, KOTOpr[;i PaHee TONIbKO U MOT, 4TO NPATATbCA MEXAY KaM-
Hew oT CYpOBbIX BETPOB HOXHOMO0 KOHTUHEHTA.

Ha ppyrom KoHue 3emnu, 8 0aypckux cmensx, 4To nexar
mexgay baiikanom v MoHronbckumu ropamu bonblworo XuHraHa,
YUYEHbIE OTMEYAIOT YCUAEeHNe 3aCyLANBOCTA MECTHOTO KiMMaTa B
cBA3M C mobanbHbIM noTenneHnem. McyesatoT 03€épa n HeboNb-
WiKMe peKw, BbICHIXAlOT IECONONOCHI, PaHblle 0ObIYHOTO BbirOpaeT
cTenHas pactutenbHocTb. Kak pearupytot obuTatenu ctenu Ha
TaK1e U3MEHeHUs, HeTPYAHO Npefckasatb. B foHHOM une o6Ha-
PY)XMBAETCA MHOXECTBO JIMYMHOK U UKPbl B CTagWUM ryboKoro
nokod. lNTuubl OTKOYEBLIBAIOT B APYrue Kpas, MeHAs nyTu npo-
NéTa M MecTa rHe3foBaHuA. Het unu He xBataer Ha BCcex KOpMa
415 BOAOMIABAWMX U OKOJOBOAHBIX NTUL, TaKUX KaK 60/1bWOU
baknaH, cepas yanns, cepebpucmas yalika. MepecTaér cTpouUTb
rHé3pa eycb-cyxoHoc. M3-3a OTCYTCTBMS BOJONOEB YXOAAT BOJMK
u ucuya, 6apcyK, paxe xypass. NepHaTtble XULHUKK, KOTOPbIM
HYXXHO MHOTO BOAbl MPU MACHOW AKETE, TOXE OTKOYEBBLIBAIOT B
6onee npurogHele kpas. OTCyTCTBME TPaBbl IETOM — He TONbKO
beckopMuLa, Hanpumep As CTenHoro 3aliya-moaas. Emy eweé un
Herge npaTaTbcs! Xopowo npucnocobneHbl K 3acyxaM MeCTHble
abopureHbl Cypok-mapbazaH n 0aypcKuli CYcauK, HO U UM NpUXo-
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AUTCA TAXeno. YacTble noxapbl — CMepTenbHas yrpo3sa asis mes- Matys.
KUX 1 MEANUTENbHBIX Ha3eMHbIX XUBOTHbIX. Korga cropaer Tpasa,
HeT 3UMHUX KOPMOB A1 KONbITHBIX, U TbICAYHbIE CTaAA aHMuUI0N
03epeHos murpupyioT u3 Moxronuu B Poccuio. lMpu 3ToM BO3-
pacTaeT Harpy3ka Ha OCTaBLIMeCA HEMHOTOYUCIEeHHbIe BOLOMNOW,
CKYYEHHOCTb XWUBOTHBIX NPUBOAMT K PUCKY MAcCOBbIX 3abonesa-
HUit. HeoXXmMpaaHHO TaKOM 3acylWNMBbLIN NETHUWA nepuog conpo-
BOX/AAETCA MHOTOCHEXHbIMU 31UMaMK, NPU KOTOPbIX, HANpUMep,
AVKWIA KOT MaHys He MOXeT fobbiBaTh cebe nuuwy. Ectb, npaBpaa,
OAMH BUJ, KOTOPOMY NoTenieHne AET Ha NONb3y: daypcKull éx.
EMy ans HOpManbHOW XU3HM HYXXHO GoJblue NATU MecsALEeB Tenna, No3TOMy OH pacliupseT CBOE
MpPOCTPAHCTBO.

Kak coxpaHutb 6MopasHoobpasue?

[laBaiiTe nogymaem BMeCTe — 4TO MOXKHO cLienatb ansa usameHeHusa cutyauun? CoxpaHuts Tep-
PUTOPWUK, TAE MOTYT CMIOKOWMHO XWUTb BCE BUAbI LUKOW NPUPOAbI, KOTOpPbIE ewé ocTanuch? KoHeyHo.
Ho atoro HepocTtatoyHo! CTtoneTHue KonebaHMs KauMmaTta YeNoBEK OCTAHOBUTb HE B CMNAX, HO
CBO/1 BKNaj B 3T U3MEHEHUs OH MOXET W [O/KEeH YMEeHbLWMUTb, MOKA 3TO He NpuUBeNo K Heobpa-
TUMbIM nocneacTBusam. Kak xe 3to caenats? Cnoco6os MHOro. [MaBHOE — COKPATUTb U30bITOYHOE
notpebneHne B MHTEPECax NPeCcTUKa, MOAbI, MPOCTO MO NpPUBbIYKE. [TOMOXKET M Nepexop Ha IHep-
rocbeperaioline TeXHONOTUM, KaK B MPOM3BOACTBE, TaK U B 0ObIYHOM XM3HU. He NUWHMM cTaHeT
6onee 3KOHOMHOE MCNO/b30BaHME BCeX pecypcoB. Hy U, KOHEYHO, He Haao 3abbiBaTb, YTO OT
COCTOSIHMA BMOIOTMYECKOro pa3Ho0Opa3ns 3aBUCUT 340POBbE BCEW NPUPO/bI HALIEN NNAHETHI.

Ha 3emne ocTaéTcs BCE MeHbLUe MeCT, rae Obl YeNOBEK HE UCMOb30Ba NPUPOAHbIE PECYPChI,
He BAMAN HA OKpYXXalolyio cpedy. Bbl yxe 3HaeTe, YTO pacTeHUs U XMBOTHbIE 0OUTAIOT B OMNpe-
[ENEHHbIX YCNOBUAX. 3HAYMT, ANA UX BbKMBAHUA HEOOXOLMMO COXPAHWUTb UX «AOMA» — MeCcTa
o6utanus. Kpome Toro, pacTeHus, XUBOTHbIE, FpUObI CBA3aHbLI HE TOJbKO CO CPefoM, HO U Apyr
c gpyrom. Mo3TOoMy HEOOXOAUMO OXPaHATb He MPOCTO OTAESbHbIE BUAbI, A LEeNble NPUPOSHble
coobuwecTsa, NaHawWadTbl. IMeHHO A 3TUX Ueneit co3patnTcs 0cobo oxpaHseMble NPUPOAHbIE
TeppuUTOpUK — 3an0BeAHMNKM, 3aKa3HWUKM, HALMOHAbHbIE MAPKK, NAMATHUKW NMPUPOLbI.

HauMoHanbHble NAPKMU: YYUMCA COXPAHATL NPUPOAY

Y70 JKe TaKoe — HaLMOHANbHBII NapK? ITO OXpaHsaeMas TePPUTOPUS, KOTOPYIO MOTYT noceLyaTh
TYPUCTbI, OfHAKO AeATeNbHOCTb YeNoBeKa B HEM orpaHuyeHa. HauuoHanbHble napku o6bIYHO
CO3/3l0T B MeCTax, [e MHOro pasHo06pa3sHbIX NaHAWAhTOB (KaK TUNMUYHBIX, TaK U YHUKAbHBbIX),
PEAKMX, HAXOAAWMXCSA NOJ YrPO30i NCHE3HOBEHUS KUBOTHbIX, PACTEHUIA, YHUKA/IbHbIX F€0N0TU-
YeCKux, BOLHbIX 06beKTOB. HauMoHanbHble NapKu NOCeLatoT B3poC/ble U LeTU, MHOTUE U3 KOTO-
PbIX MMEHHO 3[,€Cb Y3HAIOT 0 M06aNbHbLIX 3KONOrMYECKUX Npobnemax. B HauMOHaNbHbLIX Napkax
OpraHu3ylT MUTOMHUKN AN Pa3BELEHNs PpeKUX BULOB PAacTeHUI U XKUBOTHbIX, KOTOPbIX MOTOM
nepecenstoT Ha OXpaHAEMYIO TEPPUTOPHUIO.

HayuonansHeili napk «/laxemaay, HayuonansHbili napk «/[xacnepy, HayuoranbHbil napx «Kprozepy,
JcmoHus. Kaxada. IOxHo-Adppurarckas Pecnybauka.
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Bnuser nu n3meHeHue kKAMMaTa Ha HalMoHanbHele napku? Mockonbky robanbHoe U3MeHeHe
KnuMaTta NpUBOAMT K NOXApaM, 3aCyxaM, MOBbILWEHMIO TeMnepaTypsl aTMOCdepsl U MHOTUM Apy-
TUM SIBNEHUSM, OHO HE MOXET He BNIUATb W HA NPUPOAY OXPAHAEMbIX TEPPUTOPUIA.
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lMepsbili HayuoHanbHbIl napk 6bi1 co30aH
8 CLUIA 8 1872 200y. Imo u3secmHbili napk
UennoycmoyH.

Cambili ONUHHBIO newexo0HbIl Mapuwpym
Haxooumcs 8 Opy20M aMepUKaHCKOM Hayuo-
HanbHoM napke — [peidim CMoku MayHmuHc.

bonbwolt bapsepHbili pug, 651a200aps Ko-
mopomy cyuecmsyem MHOXeCmBO XUBbIX
0p2aHU3MOo8, U Komopbll cunbHO cmpadaem
om u3MeHeHUll KAUMama, oXpaHaemcs KaK
yacms MopcKo20 HAYUOHANIBHO20 NAPKA
Ascmpanuu. OH makxe BHeceH 8 CNUCOK
BcemupHozo Hacnedua HOHECKO u npusHaH
O00HUM U3 ceMu npupoOHbix 4ydec csema.
Imo eduHcmBeHHAs Kugas CcmMpyKkmypa
Ha Hawel nsnaHeme, Komopas BUOHA
u3 Kocmoca.

HayuoraneHbili napk Hamu6-Hayknygpm
8 Hamubuu (3anadHas Agpuka) ussecmeH
61a0200aps CBOUM OPAH}KEBbIM NecYaHbIM
OIOHAM — CambIM BbICOKUM 8 Mupe. B Heko-
mopbIX Mecmax oHU 00cmu2am BbICOMbI
300 m om nosepxHocmu  nycmsiHU.
Ha meppumopuu 3mo2o 02pomMHO20 napka
s8cmpeyqarnmcs MH02006pa3Hble pacmeHus

U XXusomkHele.



HayuoHansHeil napk «kabid Ba», Poccus.

T atab

MpecHoBOAHbIE co0bLLeCTBA B Napke «IBepreiac» B wrate Pnopuga (CLUA) nsmeHsoTcs us-
33 NPUTOKA CONEHBIX MOPCKUX BOA M3 bnusnexalero Pnopuackoro 3anuea. YUéHole, COTPYAHUKM
OXpaHAEMbIX TEPPUTOPUIA, OCO3HANK, YTO NO-
A0OHbIE NPOLLECCHl YTPOXAIOT CyLLECTBOBAHMIO
HaLMOHaNbHbIX NApKOB, W pelwnnn JencTBo-
BaTb. TaK, AreHTCTBO N0 OXpaHe OKpyxatouiei
cpegbl CLIA n Cnyx6a HauMoHaNbHBIX NAPKOB
co3fanu cneunanbHyto nporpammy «llapku B
napTHEpPCTBe C Knaumatomy». bnaropapsa 3toi
nporpamme C NpUYMHAMU WU NOCNEACTBUAMM
KNMMaTUYECKUX U3MEHEHUI 3HAKOMUTCA Kak
nepcoHan napkos, Tak 1 ux nocetutenu. Mpw
3TOM TypUCTaM pPacCKa3biBaloT O TOM, YTO OHU
MOTYT CAenatb CaMu Ans peweHus rmobanb-
HbIX MpobnemM.

HayuoHanbHbil napk «3sepenetioc, Propuda, CLIA.

e

3anoBeAHMKU: npupoaa 6e3 yenoBeka

B 3anoBepHuke paboTaloT yuEHble, KOTOpble HAONIOAAKT 32 U3MEHEHUAMU B NPUPOEe U 3a-
MUCbIBAOT UX. 3AeCb HENb3s Aaxke cobupatb Arofbl, rpubbl, 10BUTL pbiby. B 3anoBefHMKax BoC-
CTaHAB/IMBAIOT BUAbI MCYE3AOWMX XKMUBOTHBIX, KOTOPbIX MOTOM BbIMYCKAOT B MPUPOAY.

C=—=——o——

3anosedHuk — 3mo oxpaHsemas meppumopus, Ha Komopol 3anpeujeHa
Nt06as OessmesibHOCMb Ye/l08eKa, Kpome Hay4YHoU.

B mecTax, rae npupoaa UcnbITbiBAET HE3HAYMTENIbHOE BAMAHME YeNoBeKa, Co3aatoT buocdep-
Hble 3anoBefHUKU. Kak NpaBuno, B HUX OXPAHAIOT TUNUYHbIE A1 LAHHO MECTHOCTM 3KOCUCTe-
Mbl, @ TAK)XX€ pefKue BULbI U NPUPOAHbIE coobLiecTBa. B TaéxHON MECTHOCTM 3TO Taiira, B TpONK-
YecKOW NpuUpoaHo 30He — Tponuyeckuit nec. CoxpaHeHne NpUPOabI TAKUX TEPPUTOPUII UMeeT
3HayeHMe ANs BCeil nnaHeThbl.

BuoctepHble 3aN0BEeAHNKM eCTb HA BCeX KOHTUHeHTax. HaBepHska Bbl Buaenu ¢hunbmbl 06
OXpaHseMbIx TeppuTopusx B Abpuke. MIMeHHO 6narofaps TakMM 3anoBefHbIM 30HAM W CETOAHSA
MOXeM BU[ETb Pa3HO0OPa3Hblit MUP NPUPOAbI 3TOTO KOHTUHEHTA.
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Bce 6uocghepHble 3anosedHUKU y4Yacmsylom 8 MexOyHapoOHoU
npoepamme HOHECKO «Yenosek u 6uocgpepa». meHHO Ha Makxux
meppumopusx y4éHble 8edym nocmosHHble 0umesbHble ucciedo-
BaHUSA OKpyKarouel cpedsl. B Hacmosauwee spemsa 80 MHO2UX 3aN0-
8edHuUKax Poccuu usyyarom sausHUe KAUMama Ha pacmumesnbHbll
u xusomHbili mup. Hanpumep, 8 Kaskasckom 6uocgepHom 3ano-
BeOHUKe y4EHble NpULWIU K BbIBOOY O MOM, YMO J1eC Ha CK/IOHAX 20p
nocmeneHHo «3abupaemcs» B8CE Bblle U BbILUE.

lpumepom 3Kom02u4ecKu 6e30nacHo20 Hayu-
OHQJIbHO20 NAPKA MOXem CAYXUmb aMepuKaH-
CKull napk 3atioH, 20e 5 mbIC. YaCMHbIX ABMOMO-
buneli 3ameHunu 0BymMsa O0eCAMKAMU aBMOOYCO8,
pabomarowumu Ha ease. Pe3ynbmamom cmano
3HayumeJsibHoe COKpaujeHue 8bI6POCOB NAPHUKO-
B8bIx 2a308. [locmpoeHHbIl N0 HOBbLIM MexXHO/O-
euam «3enéHblll yeHmp» 018 Mypucmos noymu
1/3 3Hepeuu nonyyaem om conHya, a 80 % no-
mpebHocmu 8 ocseujeHuu yoosiemsopsem 3a
CYém ecmecmseHH020 csema. B ménnoe spemsa
KOHOUYUOHUpOBaHUe B8030yxa npoucxooum 3a
cyém ocobbix ucnapumesnell ¢ 3KOHOMUYHbIM NO-
mpebnieHuem 3Hepauu. B xonodHoe spems menny
8 nomeujeHusx He 0aém «yxo0ume» NACCUBHASA
omonumesibHas cucmema ¢ HeobbI4HOU cmeHou
U3 mensionoIoWAOWUX Mamepuanos (KameHs,
Kupnu4), Komopas o6paweHa K CoNMHYY.

B poccuiickom HayuoHansHom napke Tazaxal
He mak 0aBHO yCMaHOBJIeHA Nepsas 3K0J02uY-
Has cucmema 3Hepeoobecneyerus. [ns obecne-
YyeHus 00HO20 U3 NPUIOMOB 3/7€KMpPU4ecmsom
menepb uCnosb3ytom 3Hepeuto sempa (paboma-
lom 8empozeHepamopsl) U CONMHYA (CONMHEYHbIe
naxenu). lpu 3mom cucmema asmomamuyecku
onpedesisem, KAKyl 3Hepeurd B8bl200Hee UCNOJlb-
308amb B8 OGHHbIU MOMEHM — COJIHeYHYIo UU Be-
mposyto. PaHbuie 30eck, Kak u 8 Opya2ux npuomax
U KOpOOHAax napka, 3Hepauro Noay4anu MmoJjbKo
om beH302eHepamopos. Imo u 0opo2o, u Hebes-
onacHo 014 oKpyXaroujell cpeosbl.

Hosas ocsemumensHas cucmema, pabomaro-
Was om 3Hepauu COJIHYA U Bempd, yCMAaHOBeHd
8 Adnepe, 8 napke KxHbie Kynbmypsl CO4UHCKO20
HAUUOHAIbHO20 NapKa.

70



3aKa3sHUKU U NAMATHUKN NPUPOAbI

B 3aKasHMKax OXpaHAEeTCA He BCE NPUPOAHOe COOOLECTBO, @ TONLKO €ro OTAEbHbIE YacTy,
HanpuMep, TONIbKO PACTEHUS, UM TOIbKO KUBOTHbIE, CKasbl UK neliepsl. ITO 3HAYNT, YTO 3anpe-
LIeHa TOJIbKO Ta ieATENbHOCTb YEN0BEKA, KOTOPAs YrPOXKAET OXPAHAEMOMY OOBLEKTY.

MaMATHUKM NPUPOLbI — 3TO YHUKANbHbIE MAU TUMUYHbIE, LEHHbIE B HAyYHOM, KyNbTypHO-
No3HaBaTe/IbHOM W 03[0POBUTEJbHOM OTHOWEHUW NpPUPOAHbIE O0OBLEKTH, Hanpumep 03€pa,
OTAeNbHbIE [epeBbs, reoNornyeckue LOCTONPUMEYATENbHOCTH, CTAPUHHbIE Napku. B npegenax
NaMATHUKOB NPUPOAbI 3anpelieHa ToNbKO Ta AeATeNbHOCTb, KOTOpas HaHOCKUT yiiepb oxpaHse-
MOMY O0OBEKTY.

Kak 0co60 oxpaHsemble TeppuUTOpUU NOMOraioT B 6opbbe
C U3MEHEeHUeM Knumara

Kakoii e BKNaj MOXeT BHECTU HALMOHANbHbLIA Napk (a4a v Niobas apyras oxpaHsemas Tep-
puUTOpYUA) B pelleHne npobnembl n3meHeHus knmumarta? Camblit 3HaUUTENbHBIN BKNAJ — YMeHbLUe-
H1e BbIOPOCOB B aTMOChepY yraeKucaoro rasa. Hekotopele napku, Hanpumep, npeanaraioT Typu-
CTaM nepefiBUTaTbCs HE Ha YACTHbIX aBTOMOOMNSAX, @ Ha 0OWECTBEHHbIX aBTOOYCaxX, paboTaloLmUX
K TOMY XK€ Ha anbTepHaTUBHOM Tonnuee. Camu COTPYAHUKM NapKa TaKKe WUCMONb3YIOT TPaHC-
NopT, MUHUMANbHO BAUAIOLLUIA HA OKpYXKalollylo cpedy. B mectax obcnyxusaHus nocetutenei
3HEpruto NosyyatoT OT BETPA, CONHLA, TEMbIX FOPAYMX UCTOYHMKOB. MaKCMManbHO UCNONb3yeTCs
€CTeCTBEHHOE OCBElLEHIE, CBETOANOAbI, @ IHEPTUI0 ANA CNYKEOHbIX 3[aHNI AT CONHEYHbIE
6atapeu. Typuctam npegnaratoT CyBeHUpPbl, CAeNaHHble U3 BTOPUYHOTO Cbipbsi, B Kae MOXHO
3aKa3atb 6/110f1a M3 MECTHbIX MPOAYKTOB: UX He TpebyeTcs NPUBO3UTL U3LANEKA, OHU NONYyYeHbl
Ge3onacHbIM s OKpyXatolei cpefbl cnocobom. Boaa B Tyanetax akoHoMuTCs 6narogaps cne-
UManbHo nofobpaHHoOI caHTexHMKe. TypUCTbl 3HAKOMATCA C NPaBUNAMU IKONOTMYECKM FPamMoT-
HOro v 6e3onacHoro noseaeHus 61arofaps MHOrOYMCIEHHbIM CTEHAM.

IKOTYpU3M: rapMOHMA YeJIOBEKA U NPUPOAbI

JlilobuTe nu Bbl XOAMTb B MOX0AbI U OTAbIXaTb HA Npupoae? Ecnu fa, To BNOJHE BO3MOXHO, YTO
yepe3 HeCKONbKO JIET Bbl C ApY3bAMU CMOXETE CTaTb HACTOAWMMU TypUCTaMu. A MOXKET ObITb,
[aXe 3KOTYpUCTamm.

Yem pasnuyalotca TYpuUCTbl U 3KOTYPMUCTHI?
Mpexpe BCero, OTHOWEHWEM K npupoge. IKo-
TYPU3M BO3HUMK He TaK VX M [AaBHO — TOrAa, Kor-
Aa Nioan CTanu 0CO3HaBaTb LEHHOCTb NPUPOAbI.
Beab oTabixaTb Ha NPUPOAE MOXKHO NO-pasHoOMY.
Hanpumep, MOXHO MpoCTO 3aexaTb B NleC Wu
Ha Oeper 03epa Ha aBTOMOOMWNE, BKIOYUTL My-
3blKy Ha MONHYK TPOMKOCTb, pa3Xeyb KOCTEp
TaM, rge 6onblue BCEro HPaBUTCA, BKYCHO MNO-
€CTb M OCTaBMTb nocne cebs ropy mycopa. Ho
eCTb cpeau TYPUCTOB Te, KTO roToB B36MpaTbhCs
Ha BeplWMWHbI FrOp TONbKO pagu TOro, Ytobbl Mo-
CMOTpPeTb Ha [MKOro 3Beps, HANTU pefKoe pacTeHWe, NOCAyWaTb MEHWe NTul, Hacna-
OMTbCA 3aKaToM M TUWKHOW. Wx rnaBHas uenb — yBWUAETb M YCAbIWATb NPUPOAY, KOTOPOW
COBPEMEHHOMY YesnoBeKy Tak He xBaTaeT. OHM He oCTaBiAT nocne cebs Mycop, HaoboporT,
yOupatoT ero 3a Apyrumu, n cobnoaaloT Bce HeOOXOAMMble NpaBuna. IKOTYPUCTOB C KaXablM
rofOM CTaHOBUTCA BCE OonbLue!
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IKOTYpPU3M — 3TO BO3MOXKHOCTb YBUAETb HETPOHYTYIO, AUKYIO NPUPOAY, MOHATh, HACKONLKO OHa
pa3Ho006pa3Ha, KaK CUNbHO 3aBMCUT OT YEJI0BEKA, M 33AyMaThCA Haf BONPOCOM: «A YTo 7 MOTy Cfie-
Natb ANS CBOEW NiaHeThbi?». YUaCTHUKM IKOMYTEWeCTBMIA M3y4aloT 3aKOHbI NPUPO/bI, Y4acTBYIOT
B AENCTBMAX, KOTOPble NOMOTaloT NOAAEPXKATb U COXPAHMUTbL €€, CTapaloTcs CBECTU CBOE BAUAHME
Ha OKpyJKaloLlyto cpeay 40 MUHMMyMA. Hy @ camu 3koTypucTuyeckune GupMbl OTAAOT YaCTb CBOUX
[I0XO/10B Ha 3alMUTY 1 U3yUYeHUEe OKPYKaloLLei cpeabl.

—

MHorue npupoaHble TEPPUTOPUM HAXOAATCA B OTAANEHHBIX MECTaX, B CENbCKUX paiioHax, rae
NOAM KUBYT Heborato. nn B MecTax, rne npoXuBaOT KOPEHHbIE HAPOAbl, HANPUMEP B IKYHMAX
tOHOW AMepMKM MNU B TOPHbIX paloHax Ha cesepe TamnaHga. Mo3ToMy 3KOTYpPUCTbI 0ObIYHO
3HAaKOMATCSA He TONIbKO C MPUPOAOMN, HO M C KYNbTypOW pa3Hbix CTpaH. bnaropaps akoTypusmy
HaceneHue TakMX PerMoHOB nosyyaeTt paboTy 1 LONONHUTENbHbIE CPEACTBA.

NTak, 3KoTypMU3M NOMOraeT NI0AAM YBUAETb KPACOTY M HENOBTOPUMOCTb MPUPOALI, MOHATb, Ha-
CKOJIbKO B OKpYXKaloLLeM MUpe BCE CBA3AHO, KaK MHOTO BUJ0B XXMBOTHbIX M pacTeHUin 06UTaeT Ha
Haleil nnaHeTe, U KakK CUIbHO COCTOSHWE OKpYXatolei Cpebl 3aBUCUT OT AENCTBUIA KaXXAOro
YeNoBeKa — He TOJIbKO B3POC/IOrO, HO M NOAPOCTKA U Aaxke pebeHKa.

Iko-omenb 8 Kocma-Puxke.

IKOTYpPU3M M U3MEHEHUe Knumarta

Ha nepBbiii B3rnapg, KaXeTcs, 4TO 3KOTYPU3M U U3MEHEHME KNUMaTa He OYeHb CBA3aHbl MeXay
coboit. Ho 310 He Tak! MHoOrMe TypuCTCKME OpraHM3auum yaenstoT 0ocoboe BHMMaHMe 3TOW Npo-
6neme. Yto Takoe nyTewectsue? ITo, Npexae BCEro, ABMKEHNE — HA CAMONETE UMW OKEaHCKOM
nanHepe, Ha noe3pge, aBTomobune unu aBTobyce. Ho Bce 3TM BUABI TPAHCMOPTA TaK MK UHAYe
MCNONb3YIOT TOMKBO W 3arPA3HAIOT OKpYXatoLyto cpedy. [1ns akoTypu3ma 6onblue BCEro Noaxo-
[AT BeNOoCUnea, newne u KOHHbIe NPOryaKu, CniaBbl N0 pekam. MoXHO BbICTPOUTb CBOM MapLipyT
Takum 06pa3oM, 4TOObl KaK MOXHO pexe UCNOo/b30BaTh A NepefBUXKEeHUs aBTOMOOUNY, BbIOU-
paTb 6osiee 3KoNOrnYecKn 6es3onacHble BULbI TPAHCMOPTA. TeM CaMbiM Mbl YMEeHbLAEM BbIOPOCHI
NapHUKOBbIX ra30B U BPEAHbIX BELWECTB B aTMoCdhepy.

MHoruve ntofu, ycTaB OT WyMa, TPAHCNOPTA U NPOYMX «NpeNecTeit» roposa, CTAHOBATCS IKOTY-
pUCTaMu 1 eayT B CeNbCKYI0 MECTHOCTb, y4aTCs BblpalyMBaTh MECTHbIE 0BOLWM U hPYKTbI, NUTAIOT-
cs 3Konoruyecku 6esonacHoit nuuweir. 06bIYHO BRafeNbLbl TAKUX MUHU-(DEPM UCMONL3YIOT alb-
TePHATUBHbIE MCTOYHMKM IHEPTUU, OTKA3bIBAIOTCSA OT XUMUYECKNX YA0OPEHUIA 1 CPeaCTB 3aWuThl
pacTeHui, AenatT U3 OpraHUYecKnx 0TX0A0B KOMNOCT. Takune 3Kodepmbl ecTb BO MHOTUX CTpa-
Hax, OfiHAaKO 0cobeHHO nonynapHbl oHKU B EBpone, ABctpanuu, Hosoit 3enanauu, CLLA n KaHage.

72



Y10 TaKoeE Kpacnaﬂ KHUTa U ANA 4yero OoHa Hymua?

KpacHas KHMra — 3TO CMUCOK PEAKUX U HAXO[ALWMXCA N0 Yrpo30M UCYE3HOBEHUSA BULOB XN~
BOTHbIX, pacTeHuit u rpu6oB. LiBeT eé HanoMrHaeT 06 oNacHOCTU 1 0 HEOOXO[MMOCTM 3aWUTUTD
M COXpPaHUTb Takue BUbl.

YXuBble opraHu3Mbl, KOTOpble HEOOXOAMMO OXPaHATb HA BCeil nnaHeTe, 3aHeceHbl B Mexay-
HapofHyto KpacHylo KHury. MnaBHbIit e8 3k3eMnasp xpaHuTCA B WBeliapckom ropoge Mopxe,
n3paéTca oHa bnarogaps MexayHapogHOMY COKO3Y OXpaHbl MPUPOAbLI U NPUPOAHBIX PECYPCOB.
MepBoe u3gaHue Boiwao B 1963 rogy. Mo dopme 3Ta He0ObIYHAA KHIUA 6O/bLUIE NOXOXKA Ha Nepe-
KMAHOW KaneHpapb, a He Ha NPUBbIYHYIO KHUTY. Toyemy? [leno B TOM, 4TO CO BpeMeHeM NoABAA-
tOTCA HOBblE CBELEHUS O TeX WU WHbIX BUAAX, B KHUTY A00ABNAIOT IUCTbI C HA3BAHMAMM HOBbIX
pacTeHUM, XUBOTHbIX, rpuboB. KpacHas KHUra NOCTOAHHO MEHAETCH, JONOJHAETCA.

[ins kaxporo BUAa B KpacHoi KHUTe NPUBOAATCS CBEAEHMUSA O €r0 pacnpoCcTpaHeHUM, YNCEH-
HOCTM, 0COBEHHOCTAX MECTOOOMTaHMUsA, HEOOXOAMMbIX Mepax Mo COXPAHEHUIO U MHOTOE fpyroe.
CTpaHunubl KpacHoil KHUTM OKpalweHbl B pa3Hble LBeTa. Ha YEpHbIX noMeleHbl Ha3BaHMA BbiMEp-
wux BupoB. K HUM OTHOCATCS, HanpuMep Mopckas (CTennepoBa) KOPOBa, CTPAHCTBYIOLWME roNy-
61, ApoHT. KpacHble CTpaHWLbl NOCBALEHbI UCYE3AIOWMM U 0COBO PEAKUM XKUBOTHLIM (AanbHe-
BOCTOYHbI 1eonapA, aMypcKUi TUTP, CHEXHbI 6apc, 3y6p). KnUBOTHbIE, YNCNEHHOCTb KOTOPbIX
yMeHblAEeTCs GbICTPbIMW TEMNAMU, YKa3aHbl HA XKENTbIX cTpaHuuax (bensiii MesBeab, po3osas
yailka, ;keipaH). XXUBOTHbIE U pacTEHUs, KOTOPbIX BOOOLE B NPUPOLE HEMHOIO, 3aNMcaHbl Ha
6enbix cTpaHuLax. ECTb MBOTHbIE, KOTOPbIE NOKA €LLE HEAOCTATOYHO U3YYeHbl, TaK KaK KMBYT B
TPYLHOAOCTYNMHbIX MecTax. VX nepeyeHb MOXHO HalUTW Ha cepbix cTpaHuuax. W, HakoHel, camble
obHapéxmBalowWwMe — 3eNEHbIE CTPAHMLbI, NOCBALEHbI BUAAM, KOTOPbIE IOAAM YXKe YAAN0oCh cna-
CTW OT BbIMUPAHUA (HanpuMep pevHoit 606p, noch).

Kaxpas ctpaHa, KaXablii pervoH Toxe CO3Aal0T CBOW CMUCKM PeAKNUX M OXPaHAEMbIX BUAOB.
B Poccum (CCCP) KpacHas kHura nossunack B 1974 rogy. 310 6bin He NPOCTO CNUCOK, 3TO 0ULM-
aNnbHbINA JOKYMEHT AN BbISBNEHNUS U OXPaHbl PELKUX U NCYE3AI0LNX BUAOB PACTEHUIN U XKUBOTHBIX.

Mepepn TeM, Kak 3aHECTU TOT UAKM MHOM BUA B KpacHyto KHUTY, y4EHbIE MPOBOAAT 6OMbLIYIO
paboTy no u3yyeHuto dnopsl, hayHbl, rPMOOB ONpeaenEHHON MECTHOCTM, BbIACHAIOT NPUYUHBI,
KOTOpble YrpOXalT CyWeCTBOBAHWUIO BMAOB, ONMUCHIBAOT MeCTa UX OOWUTAHWA U pelarT, Kak
MMEHHO MX HYXHO COXpaHATb. Ha cTpaHmubl KpacHo KHUIM nonagatoT He TOIbKO peAKue u 3Hae-
MUYHble (BCTPEYaALWMECS TONbKO HA AAHHOW TEPPUTOPKUM) BUAbI, HO M MHOTUE KPacuBOLBETYLME
UM Cbef00HbIe, NEKAPCTBEHHbIE PACTEHUS.

MpUYMHEL, NO KOTOPbIM XWBOTHBIX M PACTEHUA HYXKHO
OXPaHATb, AENAT Ha [Be Tpynnbl: NpsMble U KOCBEHHbIE.
MpsMble — 3TO KOTAQ YeNnoBeK CBOUMU LENCTBUAMU YHUUTO-
KAET XMBOTHBIX U PacTeHUs: 0X0Ta, cOOp NEeKApCTBEHHbIX
pacTeHui, BbIIOB pblObl M LpYrux BOLHbIX OPraHW3MOB.
KocBeHHble — 3T0 U3MeHEHWE MECTOOOMTAHUIA, B TOM YUCNe U
13-3arn06anbHbIX KNUMATUYECKNUX NepemMeH. K HUM 0THoCUTCA
M aKKIMMATM3aLWA XKWUBOTHbIX, WHTPOAYKLUA pacTeHuit
(Korpa «npuLenbLbi» B CUY TEX MW UHBIX TPUYMH BEITECHAOT
MeCTHble BUAbI), YHUUTOXEHUE PACTEHUI, KOTOPbIE ABNAIOTCA
KOPMOM [l XKMBOTHBIX, U MHOTOE Jpyroe.
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Bonpochl

1. HasoBute camywo 6oratyio no BMAOBOMY pa3HO06pasuio
3KOCUCTEMY Ha 3emJie.

2. Y70 TaKoe NpsMble U KOCBEHHblE MPUYUHbI UCYE3HOBEHUS
KMBbIX OpraHu3moB? MpuBefuTe NpUMepbI.

3. C yero 6bl Bbl C Jpy3bsIMM Hayanu pacckas O BAXHOCTM
coxpaHeHus 6uopa3Hoobpasus B cBo&M knacce? Kakue po-
Bofbl Hanbonee ybepuTenbHbl ANA LWKONbHUKOB, @ Kakue —
LN B3pOCNbIX?

4. NMoyemy KpacHas KHUra MMeeT MMEHHO TaKoM LiBET 0610KKN?

Kakue Bbl 3HaeTe pacTeHMs, XKWUBOTHbIE, rpuObl, 3aHECEHHbIE
B KpacHyto kHury? lNoyemy oHM ncyesatoT?

MoXHO N1 noMoYb COXPaHUTDb nx?

Kakoro uBeta ctpaHuubl ectb B KpacHom kHure?
[lns yero noHafo6MNOCH OKPALWMBATL UX B Pa3Hble LiBeTa?

MoyeMy c KaxAabiM nepenspanmem KpacHas KHUra CTaHoBMUTCA
BCE TosLe?

5. Kak notenneHue Knumara BiuseT Ha CEBEPHbIX OleHENR?

6. KTo moxeT cuutatb cebs aKOTypUCTOM?




3apaHue

Bcem knaccom co3spaiite cBoto KpacHyto KHury. lycTb
Ka<[blih U3 BaC HapuCyeT Ha CTpaHuLue onpenenéHHoro
LBETa XWUBOTHOE, paCTeHUE UK TPUO, HYXAALWMKIICA B
OXpaHe, N 00bACHUT CBOII BbIOOP.




Y10 Takoe nec?

Kaxpabiit M3 Hac xopowo npeacTaBnseT cebe, yTo Takoe nec. OfHaKo AaTb 04HO3HAYHOE onpe-
AeNleHne 3TOMY MOHATUIO, KaK 0Ka3aiocCh, 3aTpyaHUTENbHO. B Mupe cywecTByet 6onee 800 pas-
NNYHbIX onpepeneHunii neca! Cambil pacnpoCTpaHEHHbI Noaxof, ncnonb3yembln OpraHusauuei
06beanHéHHbIX Haumnit (O0H), BktoyaeT Takue nokasartenu, kak: 1) BbicoTa AepeBbeB — He MeHee
5 M, 2) COMKHYTOCTb KPOH AepeBbeB ([0N1A 3eMNN B TEHWU KPOHbI ilepeBbeB) — He MeHee 10 % u
3) muHumanbHasa nnowags — 0,5 ra. CornacHo 3TOMy onpefeneHunto, YyTb MeHee 4 MAPA ra uiu
okono 30% oT obuwei TeppuTOpUM CyWwn MOKPbITO ecamn. OKOMO NONOBUHBI MUPOBbIX JIECHBIX
MaCCUBOB PACcMoNOXeHO B TPEx cTpaHax: Poccun, Kanage n bpasunuu.

Tunbl necos

Jleca 06b14HO KnaccuduUUMpYIOTCA KaK BEYHO3ENEHbIE UNM INCTONAAHbIE U C TOYKM 3PEHNSA Npe-
obnapatowux ApeBecHbIX NOPOA (LIMPOKONUCTBEHHbIE, XBOWHbIE MK CMelaHHble). K OCHOBHbIM
TMnam necos otHocaTcs (Puc. 2.3.1):

® bopeanbHble neca (Taitra) — ceBepHble BeYHO3€eNEHbIe XBOMHbIE eca.
® LLInpoKONUCTBEHHbIE, XBOWHbIE U CMELLAHHbIe leca yMepeHHOro KnuMmara.

® Cpenu3eMHOMOpPCKME Neca, KOTOpble 0ObIYHO COCTOAT U3 BEYHO3ENEHBIX WMPOKONUCTBEH-
HbIX, XBOMHbIX U CKNepodUTOBLIX Mopod. B nepeBofe ¢ rpeyeckoro s3bika CKNepoduT 03Hayaet
«KECTKONUCTHOE pacTeHue». Takue [epeBbs U KYCTAPHUKU UMEIOT HeboNbluMe TEMHbIE IUCTbSA,
NMOKPbITbIE BOCKOBbIM HAPYXHbIM C/I0EM, YTOObI COXPAHUTL BNAry B 3aCyLNBbIe NETHUE MECAL|bI.

b TponmquKme n cy6TponmquKme BJIaXHble BEYHO3ENEHbIE, nepeMmeHHo-BAaXXHble€ TNCTONAA-
Hble U XBOWHbIE neca.

Puc. 2.3.1. Kapma npeobadatowux munos pacmumenbHoOCmu.

W
Tunbl pacTUTENbHOCTH
[ Tponuueckue u cyGTPONMYECKME BAKHbIE BEYHO3ENEHbIE leca [ Tponuyeckue n cy6Tponuyeckne caBaHHbl, KycTapHUKM
[ Tponuyeckue u cy6Tponuyeckine nepemeHHO-BNAKHbIE NMCTONAAHBIE Sleca [ Crenu
[1 Tponuyeckue u cy6Tponuyeckue xsolHble neca [ TopHble cTenu, nyra v KycTapHUK
] WupokonucTeeHHble U CMEWaHHbIE Ieca yMEPEHHOTO KauMara [] 3atonnsembie TpaBsiHbie cOO6LIECTBA U CaBaHHbI
B8 Xsolible neca ymepeHHOro Knumara I Manrposble neca
[_1 TaéxHble (6opeanbHbie) neca [ Myctbitu
[ Tyuapa Nbabl

[] CpeausemHomopckue XBOiiHbIE M LIMPOKOAUCTBEHHbIE Neca W KYCTapHUKK
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JieCa

Kak neca 3aBUCAT oT Knumara?

YXu3Hb neca u ero reorpacmyeckoe pacnpocTpaHeHne 3aBUCAT OT KIUMATUYECKUX YCII0BUIA,
B MEpBYI0 oyepefb TeMnepaTypbl BO3[yXa M KoauyecTBa ocafkoB. Knaumar no3sonser pactu
necam janeko He esfe. CeBepHas rpaHuuUa pacnpocTpaHeHUs €COB 3aBUCUT OT TeMnepaTy-
pbl BO3fyXa. TaM, e CTAHOBUTCA C/IMWKOM XONIOAHO, Nleca CMeHAoTcs TyHApoit. OfHako Tem-
nepaTypHble YCNOBMsA, 0COOEHHO HAa PAaBHMHAX, MEHAIOTCA He CKA4YKoM, a mocTeneHHo. [otomy
Ha rpaHuLe neca v TyHApbl hOpMUpPYeTCs nepexofHas 30Ha, B KOTOPOW MOXHO BCTPETUTb Y4acT-
KW KaK TYHAPbI, TaK 1 Neca. Takas nepexofHas 30Ha Ha3biBaeTcs necotyHppoii (Puc. 2.3.2).

MoNnoXeHWe XKHOM rpaHuLbl pacnpoCcTpaHeHUs feca — roe fec NepexoauT B CTenb —
onpegensieTcs KOAMYECTBOM OCAAKOB. B )apKux yCnoBUsX pacTeHWe MOCTOSAHHO ucnapsert
BAAry C INCTbEB ANs OXNaXAeHNUA. Ecnu e 0cafKoB B IETHMIA Nepuo HEMHOTO, TO Bary B noyse
HaKannMBaeTCa Mano, U y fepeBbeB BO3HUKAIOT 60/bliMe NpobaeMbl C € NogbEMOM Ha BbICOTY
KpoHbl. MOTOMY B TENABIX YCIOBUAX U NPU HEGONBbLINX OCALKAX NPEUMYLLECTBO NOAYYAIOT HEBbI-
COKMWe TPaBAHUCTbIE pacTeHus. Tak ob6pasyioTcs cTeny.

loMnMMo Knumara Ha naowapb NecHoro NOKpOBa Cepbé3H0€ B/IMAHWE OKa3blBa€T pEJ'IbE(b
MECTHOCTW, TPYHTHI, BOLOEMbI U NeATeNbHOCTb YeNoBeKa.

Puc. 2.3.2. JlecomyHadpa.
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Jleca ymepeHHo20 U cy6apkmuqeacoao KauMamu4ecKux nosacos

CesepHble neca, 20e npeobadarom xsoliHbie NOpodbl (COCHA, e/b, AUCMBEHHULA, NUXmMA,
Kedp), Ha3blsaomcs maéxHoimu (6opeansHeimu). imepecHo, ymo 8 Esponelickoli matiee
u 3anadHoli Cubupu npeobnadarom cocHbl U enu, a 8 LlenmpansHol u BocmoyHoli Cubupu —
JIUCMBEHHUYbI. IMO CBA3AHO C HANUYUEM MHO20/iemHell Mep3/10mbl Ha 02POMHbIX CUOUD-
CKUX meppumopusx K 8ocmoky om Enuces. Ima 30Ha okasbisaemcs Haubonee 6aazonpu-
AMHoU 015 Npou3pPaACMAHUA TUCMBEHHUYb.

Pasznuyus 8 memnepamypHsix yci08USAX, HANPUMEP CPEOHUX meMnepamypax 1emHux me-
csAyes, BpemMeHax cxo0a U yCmaHoBIeHUs CHEXHO020 NOKPOBA, NPUB0dAM K noopazoeseHur
MAéxHOU 30HbI HA CeBEPHYI0, CPEOHIOI U I0XHY0 maday.

B cesepomaéxHbix necax sbicoma 83pocibix depesbes Hesenuka — 10-20 M. B 10xK-
HOmaéxHeix necax depesbs mo2ym docmueams 50 m 8 sbicomy (Puc. 2.3.3). CpedHaa
madiea 3aHUMaem npomexxymo4yHoe Mecmo Mex0y cesepHol U I0XHOU He MOoJIbKO Nno 2eo-
epaghuyeckomy nonoxeHuto, Ho U no cpedHell sbicome depesses — 20-25 M.

K to2y om matieu pacnonoxeHa 30Ha wupoKonucmseHHsix necos (Puc. 2.3.4). 3decs
npeobadarom pasnudHsie sudsi 0y60os, 2pab, 853. B.iecosoocmse makue nopoobl HA3bIBAOM
msepodoucmBeHHbIMU, MO eCcmb IUCMBEHHbIMU nopodamu ¢ meépdoli OpesecuHol. HxHee
wupokonucmseHHbix necos 8 BocmoyHol Espone u LleHmpansHol A3uu pacnonazaromca
cmenu, a nepexo0Has 30HA HA3bIBAEMCA Jlecocmensio.

O6pamume gHUMaHue Ha mo, Ymo 8 3anadHol Cubupu u yeHmpanbHbix palioHax Cesep-
Holi Amepuku (Puc. 2.3.1) 30H@ WUPOKOSUCMBEHHbIX /1eCO8 B0OOWE omcymcmsyem,
a matiza HenocpedcmBeHHO nepexooum 8 cmenb. B amux pe2uoHax u3-3a KOHMUHEHMAsb-
HO20 KAUMAma ocadkos Bbinadaem Maso, Mam O04eHb CyX0, NOMOMY WUPOKOUCMBEHHbIE
Jleca, KomopbiM HY)XHO MHO20 B/1a2U, He 06pa3yomcs.

Puc. 2.3.3. 0xHas madea.
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Bausior nu COBpEéMEHHbI€ USMEHEHUA KZIUMATA Ha nec?
WHTepecHo, pearupyeT nn 1ecHoil NOKPOB Ha COBPEMeHHOe noTenneHue knumara? 0teer — fa!

0cobeHHO ApKO M3MEHeHUs, CBA3aHHble C MOTENJIEHUEM KNMMATa, NMPOSABAAITCA Ha CeBep-
HO rpaHuue pacnpoctpaHeHus neca. Ha NonapHom Ypane gepesbs U KyCTapHUKKU MOAHUMAIOTCA
Bbllle MO CKJOHAM rop, 3aHUMas NoCTeneHHOo Nosc ropHbix TyHAp (Puc. 2.3.5). BepxHas rpa-
HULA pacnpoCTpaHeHus NUCTBEHHUYHbIX fepeBbeB 3a nocnegHue 80-90 et nogHANach BBepx
B CpefiHeM Ha 35-40 M (@ B HEKOTOPbIX pernoHax u Ha 50—-80 M). poaBMKEHNE KYCTAPHUKOB
BBEPX N0 CKNOHY Ha 50 M 1 6onee oTMeyeHo B XnbuHax Ha Konbckom nonyoctpose (MypmaHckas
obnactb Poccuu). AKTUBHbIA POCT KYCTapHUKOB, B 0COOEHHOCTU WB, HAabNOJAETCA B BOCTOYHO-

€BPONencKUX TyHApax.

Puc. 2.3.5. V3meneHus pacmumenbH020 NOKpoBa
Ha MonapHom Ypane (6accelin p. Cobb).

1960 2000

| Tywapw
| pansHL

I pegonecsa

W coy T NOCE

Jepesna 8 2opax 0xHol AMepuku 6e2ym om xapbl

Jepesbsa U KycmapHUKU 8 20pHbIX pe2uoHax HxHol
Amepuku «ybezaromy» om Hecmepnumol Xapbl BBepx No
CK/I0HaM 20p — myoa, 20e B030yx ewé npoxsaoeH, 20e ewyé
MOXHO umb. B AHOax Oepesbs noOHUMaomcs 8 cpeoHem
Ha 2,5-3,5 m 8 200. []na pacmeHus, cmoAuwe20 Ha mecme u
CNOCO6HO20 «UOMU» MOJIbKO PA3MHOXASACh, 3MO MO2y4ull
pbiBoK. O0HAKO U3-3a 2/106a/1bHO20 U3MeHeHUs KaumMama
8 AHOax mensieem HacmosbKo 6bICMpPO, YMoO OepesbiM
Hado npeodosiesams no BepmMuKasu 6osaee 6 M 8 200, Ymo-
6bI 0CMaBamsCs 8 KOMGHOPMHOU memnepamypHoU 30He.

M3 38 Budos pacmenud, 3a KomopbiMu y4éHble Bedym HabiwleHue, bbicmpee Bcex
muepupyem weggaepa: oHa nooHumaemcs npumepHo Ha 30 m 8 200. A Bom @ukyc,
no-s8udumomy, 06peyéH: e2o CKOpoCcmb N0 BePMUKA/IU He npesbiwaem 1,5 M 8 200.

Knumamuyeckue modenu 2080psm o mom, ymo k 2100 200y moxem uc4e3Hyms 6osee
50 % mponuyeckux 8u008, eciu memnepamypa Ha naaHeme nossicumcs Ha 4 °C.

Mo mamepuanam «National Geographic»
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t0xHas rpaHuua neca Toxe MeHseTcs. B necoctenHoit u cTenHoi 30Hax eBpoNencKoil Yactv
Poccum npoucxoauT nocteneHHoe ucyesHoBeHUe Ay6pPaB — B OCHOBHOM M3-33 NIETHUX 3aCyX.
B baiikanbckoM peruoHe, Hao6OPOT, COCHOBbIE JleCa HACTYNAIOT HA CTEMHbIe 3KOCUCTEMBI,
4TO 06BACHAETCA YBEMYEHUEM KONNYECTBA 0CAAKOB. TakKUM 06pa3oM, I0XKHas rpaHuLLa leca cMe-
WAETCA He CTONbKO M3-3a POCTa TEMNEPATYPbl, CKONBKO M3-3a U3MEHEHUS PEXMMA YBIAKHEHUS.

B necax Poccuu 3a nocnegHue fecatnnetns u3MeHMAUCH NNOLWAaAKN, 3aHMMaemble HEKOTOPbIMU
ApeBeCHbIMKW NopoAamu, n yqéHbIe CYUTAKOT, 4TO BO MHOIFOM 3TO NPOUCXOAUT N3-3a NOTENJIEHUA
K1nmara. Hanpmmep, ,u,y6osb|e JleCa COKpPalWaloTCA B HOXHbIX PErMOHAX U, HaO60pOT, yBen4ynBa-
I0TCA CEBEPHEE, Ha rPaHULE NUCTONA[HbIX N€COB U CEBepHOVI Tanru.

Moutn no Bceit Poccumn mpér cokpalieHue naowanen enoBblx 1€COB. Y e noBepXHOCTHas
KOpHEeBas CUCTEMa, MO3TOMY OHA OKa3blBAETCA OYeHb YYBCTBUTEJIbHON K YBEIMYEHUIO 4aCTOTbI
¥ NPOJOIKMTENbHOCTU 3acyX, NpU 3TOM BO MHOrMX pernoHax Poccuu yBennymneaeTca niowanb
0epé30Bbix 1eCOB. ITO ABMEHNE XOPOWO M3BECTHO NecoBOAaM. [leno B TOM, YTO nocsie noxa-
pa unn BbIpyOKM XBOMHBIX A€PEBbEB HA WX MeCTe BbIpacTaloT CHayana 6epésbl U Apyrue men-
KONMCTBEHHbIE NOpOfbl, U TONLKO NOTOM, CO BpEMeHeM, NOABAIOTCA HOBble XBOWHbIE fepeBbs,
KOTOpble€ NOCTENEHHO HAYMHAIKOT BbITECHATb MENKOUCTBEHHbIE Bepé3y, OCMHY U onbXxy. OaHAKO
B noc/iefHue AecATUNeTUA 3TOr0 He MPOUCXOAUT: CKOpee BCero, XBOMHbIe AepeBbs He yCrneBatT
CMeHUTb bepé3oBble neca.

Puc. 2.3.6.En08bil nec.

CornacHo 6OMbWMHCTBY NPOrHO30B, U3 BCEX NIECHbIX PErMOHOB NAaHeTbl Haubonblwue n3-
MeHeHMs, CBA3aHHble C NOTEMIEHUEM KNUMATa, OyayT NPOMCXOAUTb B CEBEpPHbIX Necax EBpasuu
n CeBepHOi AMEpPUKM 3a CYET CMeLLEHNUA CEBEPHOM U IOXHOM NEeCHbIX rPaHuL. TaK, Npu NOBbI-
WeHUM Temnepatypbl Ha 2 °C obwas naowaab NECHOro NOKPOBA YBEJMUYMUTCA 3a CYET pacnpo-
CTPAHEHWS NecOB B COBpPeMeHHyt0 30HY TyHAP (Puc. 2.3.7). Mpu noBbilweHnn TemnepaTypbl Ha
4 °C oTcTynneHue necos OyaeT MATU NO BCEM KOXKHOI rpaHMLLe UX PacnpoCTpaHeHUs, MPUYEM
OHO CTaHeT 6o/ee MaclWwTabHbIM, YeM NPOLBUXKEHWUE IECHOTO NOKPOBA Ha CEBEP, B 30HY TYHAP.
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Bbi3BaHHOE M3MeHeHMeM KnumaTa obesneceHne 0XBaTUT NOYTK BCIO CpPeAHiolo nonocy Boctou-
Hon EBponbl 1 3anagHoi Cbupu. 3To 04eHb TPEBOXHbIN MPOrHO3, MOKA3bIBAKWMIA, HACKOBKO
CepbE3HOM MOXET CTaTh CUTYALMA C UCHE3HOBEHMEM JIECOB, €C/IN OCYLLECTBUTCA CaMblil Hebnaro-
MPUATHBIA CLeHapui NoTenaeHna Kamumara.

Puc. 2.3.7. [IpozHo3upyembie Uu3MeHeHus 1ecH020 NOKPOBa
Esponesi k 2100 200y npu nomenneHuu Ha 2 u 4 °C.

MNoTennexue sa 2°C MNoTennexue Ha 4°C

. Yeenwyexue necHoro nokpoea [ ¥YmeHbweHue TPABRHWCTOrD NOKpOBA
i YeenuueHue EYCTApHWKOBOTO NOKpOBA . YMeHBLEHWE NeCHOrD nokpoea
YESNUUEeHHS TRABAHUCTOMD NOEPOBa HzmeHsHne THROE Naca

M6enb NecoB OT NOXKapoB, HALWECTBUIl BpeauTenein
M 3KCTPEMaJIbHOW NOrofbl

Ewé ogHa bonblas npobnema o Necos, CBA3aHHas C U3MEHEHMEM KIMMaTa, — 3TO MacluTab-
Hble MOXapbl U HallecTBUs BpeauTeneil 13-3a bonee KapKoi Norofbl B NeTHuit nepuog. Xapa
W Apyrue 3KCTpeManbHble NOroAHble ABNEHNUSA YACTO CTAHOBATCA HENOCPEACTBEHHOW NPUYUHOIM
rmbenu necos.

JlecHble noXapbl BO3HMKAIOT MaBHbIM 00pa3oM B pe3ynbTaTe HEOCTOPOXHOTO 0bpalleHus ¢
orHém. OgHAKO ANA UX BO3HUKHOBEHUA HYXHbl OMpeAeNnéHHble MOroAHble YCI0BUA, @ UMEHHO,
coyeTaHue TENJON U CyXOM NOrofbl B TeYeHWe HeCKONbKUX AHEN uan Hefenb. B 3Tux ycnosusax
MOACHIXAET iecHan NOACTUNKA, COCTOALLAA U3 OTMEPLINX INCTbEB, XBOU U MENIKUX BETOYEK, MXOB,
NIMWANHMKOB ¥ TPaB, pacTylLuX NOA Noforom neca. JlecHas noacTuaka 6bICTpO BOCNNaMeHseTcs,
“ NOXap pacnpocTpaHseTcs Ha Gonblume naowanm. Takue noxapsl Ha3blBAOTCA HU30BbIMMU.

Mpu pacnpocTpaHeHWM OrHA B XBOWHbIX Jlecax OrOHb 4YacTO BbIXOAUT B KPOHbl [epeBbes.
XBOSi U Menkue BETBM €Ned U COCEH COAepxKaT 6O/bloe KONMYECTBO CMOJIUCTLIX BELLECTB,
MOTOMY OHU NErKo 3aropalnTcs U Ha XXUBbIX AepeBbax. B 3ToM cnyyae BO3HMKAET Bepx0BOiA NOXap
(Puc. 2.3.8), Hanbonee onacHblit 1 Pa3pynTeNbHbIA, NPUBOAALMIA K NONHOI rnbenu neca!

Moxapbl HAHOCAT OrPOMHBbIN yLep6 Necy: rMOHET MHOTO AepeBbLEB, YMEHBLIAETCA UX NPUPOCT,
YXYALAeTCcA COCTaB IeCOB, PACNPOCTPAHAIOTCA BpefLHble HacekoMble. [1pu M3MEHEHWUN KnumaTa
BEPOATHOCTb BO3HMKHOBEHUA MOXAapOONACHbIX CUTYALMIA YBENUYUBAETCSA, NOCKONbKY NOBbILWA-
eTCsA TEMNEpPATYPa, YTO NPUBOAUT K GoNee GbICTPOMY BbICBIXAHUIO IECHbIX FOPOYMUX MATEPUANIOB.
CraHoBUTCA 6oee JNMHHBIM TENMbIA CE30H FOAA, B KOTOPLIA MOTYT MPOUCXOANUTb NOXKAPbI.
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Puc. 2.3.8. JlecHol noxap.

HeobbluHo xapkoe neto 2010 roaa B LueHTpe EBponeiickoit yactn Poccum ocnabuio xBoiiHble
AepeBbs, NPUCNoCcobeHHbIe COBCEM K APYrUM ycioBusaM. Takue ocnabesline gepeBbs — NErkas
A00blYa A1f MHOTUX BUJOB HACEKOMbIX, KOTOPbIE XUBYT NOA KOPOW. B rofbl ¢ HOpManbHoO TeM-
nepaTypon U BNAaXHOCTbIO YNCIEHHOCTb 3TUX HACEKOMbIX KOHTPONMPYeTCA APYrUMU BUAAMU —
U XWLWHBIMW HACEKOMBIMU, M NTULAMKU. HO ecnu XYKOB-KOPOe0B CULWKOM MHOTO, IeCy Ha OrpoM-
HbIX NIOLWAAAX NPUXOANT KoHeL! Beicoxwme fnepeBbs ocTatoTcs cHavana 6e3 xBou, a NoTom 1 6e3
Kopbl. MHOTrOUMCNIEHHbIE FPUObLI-Pa3pyLINTENN APEBECUHbI NPOAOIKAIT CBOK HEBUAUMYI pa-
00Ty, 13-3a YEro KOPHU yXKe He YAepXKuBatT aepeBbs. 104 CUAbHLIM BETPOM OHUM NafAlOT OJHO
3a gpyrum (Puc. 2.3.9). U3 ncyesHyswero neca BMecTe C NTMLAMM YXOAAT O€NKN — Befb ypoxKas
WUWeK HeT 1 He npeaBuauTca. Ecnm Bogunach B TaKOM necy KyHULA, OHa TOXe ynger B nouc-
KaxX OXOTHWYbMX yroaui noboraye. 3enéHblil KOBEP NaHAbIWENR U KUCAULbI, paHee YKpbITbIA OT
NPAMOro COMIHEYHOTO CBETA, CMEeHAETCA 3apoCnaMW BeMHWUKA, MaNMHHUKOM, Kpanueoi. Cnosowm,
MeHseTCs Becb Habop BUAOB!

0aHaKo BCE elE MOXEeT BepHYTbCH Puc. 2.3.9. Bvisan 8 enbHUKe, ycoxuwem nocse
K MpexHeMy nofoxeHuto. Tak xe, Kak 3acyxu 2010 2oda.
¥ MoC/e NOXapoB, Yepes COTHIO-APYrYio
NEeT eNoBblii 16C BOCCTAHOBUTCS MOYTH
nonHoctblo. Ho Tonbko npu ycnosuu,
4YTO rOe-TO OCTANUCh TaKUEe e HEeTpo-
HyTble Jleca CO BCEM MpUNarawLmMcs
Habopom obuTateneii. N ecnu B nocne-
AylolWue rofbl He CAYYMTCA CTONb XKe
HEeoObIYHbIX KonebaHuit TeMnepaTypel.

Momumo 3acyx, rubenb necos Bbl-
3bIBAIOT U [pyrue 3KCTpemanbHble no-
rogHble SIBNEHWUA: yparaHHble BETPbI
M CMepuu, NPUBOASALLME K BETPOBAiaM
(Puc. 2.3.10), nuBHuK, BO BpemMs KOTO-
PbIX MPOUCXOANT NGO CMbIB OTAENbHBIX
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Y4aCTKOB Jieca, 6o OTMUpPaHUE OepeBbEB NpU ANUTENBHOM 3aTONNEHUN. MaccoBoe noBpex-
NEeHNE NepeBbeEB MOXET Bbl3bIBATbCA 0OMNbHO BbINABLIMM MOKPbIM CHETOM UMK O6}'I€}J,€H€HVI€M.
I'Ipm CUNIbHOM Tpaje npoucxoauT noBpexaeHune Kopbl BETBEWN, UTO MOXET Bbi3BaTb 3aMeETHOE
ocnabneHue nepeBbEB U NX YHACTUYHOE YCbIXaHUE.

B utoHe 2010 2. Ha meppumopuu Kocmpomckoli u cocedHux obnacmeli Poccuu 6ywesanu
cunbHeliwue ypazaHHsle sempbl. Mx ckopocmes docmueana 70-90 km/4. [locmpadanu xunsie
doma u nocmpoliku, 6bi1u 060pBaAHbI IUHUU 3/leKmponepeday, NosasneHsl 0epesbs 8 Hace-
NIEHHbIX nyHKMax. bosbwol yuepb Obin HAHECEH JleCHbIM HACaXOeHUAM obaacmu
(Puc. 2.3.10). llo oyeHke uccnedosameneli u3 Kocmpomckozo 2ocydapcmseHHo20 yHUBep-
cumema umeHu H.A. Hekpacosa, ypazaHel nosanunu neca Ha naouwjadu 21 meic. ea!

Puc. 2.3.10. [locnedcmsus semposana
8 Kocmpomckoli o6nacmu (Poccus).

WcTopus onepneHeHwii, cCoBpeMeHHbIE HayUYHble CBUAETENLCTBA U MPOrHO3bI MOKA3bIBAKOT, YTO
neca u fpyrue npupofHbIe 3KOCUCTEMbI MOTYT aAaNTUPOBATLCA K CAMbIM PAa3IMYHbIM KNUMaTUye-
CKUM ycnoBuaMm. Ho 3Ta agantauus B OCHOBHOM CBSi3aHa C MUTPaLUsMU — TO €CTb U3MEHEHUAMU
rPaHuUL, NPUPOAHbIX 30H U TUNOB PAcTUTENbHOCTU. Bo BpemMs onefieHeHUI neca COXPaHANNUCH Ha
CPaBHUTENbHO HEGONbILOI TEPPUTOPUM, @ OOLWMPHbIE NPOCTPaHCTBA EBpa3nm NoKpbIBaNuCh TyH-
Apamu 1 TyHApocTensmu. Mpu noTenneHnn nec Bo3Bpalian cebe CTaTyc JOMUHUPYIOLLEro TUNA
pacTuTenbHoro nokposa. OaHAKO COBpPEMEHHOE NOTemnieHne Pa3BUBAETCSA CIMWKOM ObICTPbIMU
TeMnamu. B 3Tux ycnoBusx BnoNHe BEpPOATHbI He MOCTENeHHble, @ KAaTacTpoduUyeckue CMeHs
TUNOB PACTUTENbHOTO MOKPOBA, TO €CTb MACIITabHbIe YCbiXaHUs NECOB C NOBbIWEHHOW BEPOATHO-
CTbI0 JIECHBIX MOXapPOB.

MoToMy nyywwe He [OBOAUTL MobanbHOe NoTenneHne Jo KpaiHoCTell, a obecneynTts nocre-
NeHHyIo CTabUNMU3aLMIo KNMMATUYECKOM CUTYaLMK Ha nnaHeTe!
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Kak neca Bnuva0T Ha KAUMaT?

Mbl c BaMK Y3HaNlun, KaK Khiumat u ero UsMeHeHuUsa BAUAKOT Ha Jieca. Ho oka3biBaeTtcs, cylecTey-
eT ¥ BNMAHME Neca Ha Knumar!

Hanpumep, 3enéHblit 1ec MeHseT oTpaXKeHWe CONIHEYHOTO CBETA 3€MHOW MOBEPXHOCTbIO, TEM
CaMblM BNWAS Ha KONWUYECTBO Tenna, nornowaemoro 3emnéi. PasHuua B Temnepatypax mexay
necom v 6e3necHoin TeppuTopueit 0COGEHHO 3aMeTHa B 3UMHMUIA nepuof. ConHeuHble Ny4un Xopo-
O OTPAKAKTCA OT 3aCHEKEHHbIX 6€3N1eCHBIX PABHUH, U B MEHbLUEN CTeneHN — oT 6oJiee TEMHbIX
NPOCTPAHCTB, NOKPbITbIX TAEKHBIMU €CAMU.

Jlec nomoraeT yaepuBaTb BAary B No4Yse W BAMAET HAa MCNapeHUe, fenas KaMmar perMoHa
6ofiee MAMKUM U BAAXHbIM,

B necy gonblue 3afepKmBaeTca CHEXHbIi NOKPOB — TaK CMaXKNBakTCA BECEHHUE CKAYKUN TEM-
nepatypbl U CHUXKAOTCA PUCKU BECEHHErO pa3sinBa peKu.

OpHaKo BaxHeMWee ANs Kaumata CBOMCTBO JIECOB CBA3AHO C YIMEPOAHbIM UuKAoM. Jlec
NorNowWaeT YIEKUCAbI ra3 u3 atMochepbl U XpPaHWUT CBA3AHHbLIN YIEpPOA B BUAE PA3NUYHBIX
OpraHWyeckux BelecTs. A Befib UMEHHO YINEKUCbIN ra3, nonagaowuin B atmochepy npu Cxu-
raHUM UCKOMAeMoro TONAMBA, ABNAETCA MABHON NPUYMHOI COBPEMEHHOTO NOTENNeHUA KIMMaTa.

OQueHb MHOrMe 3HAlT, YTO 3€NEHble pacTeHUA NOMIOWAT YIIEKUCAbIA ra3 W BblLENAaloT
Kucnopofd. ITOT Mpouecc HasbiBaeTcs POTOCMHTE30M, U NPOUCXOAUT OH OGnaroaaps 3Heprum
CONHEeYHoro cBeTa. [oCKoNbKY B necy MHOTO 3e/1EHbIX PACTEHUI — AepeBbs, KYCTAPHUKW, TPaBbl —
pacnpocTpaHeHO MHeHMe, YTO Nleca oborawaloT Kucnopoaom atMocdepy nnaHeTsl. B cpeacTBax
MaccoBOM MH(OPMAL MK NO OTHOLEHUIO K JIeCaM Y4aCcTO UCMONb3YeTCA TEPMUH «3eNEHble NErkne
nnaHeTtbl». MornoweHne KNCNOPOAA U BbILENEHME YINEKUCNOro ra3a — 370 ABe CTOPOHbI €ANHOTO
npouecca GoToCUHTE3a, NOTOMY MOXHO NOAYMATb, YTO JleCa HENPEMEHHO YAANAT YINEKUCbIA
ras u3 atmocgepsbl. Ho 37a ToYKa 3peHUa He BNOJIHE NpaBuUbHA!

Yto6bl pa3obpatbcs B npoLeccax 06MeHa yraeKUCIbIM ra3oM MEeXAy IeCoM U atMochepoil,
CHa4ana Hajo NOHATL, B KAKOM BUAE IEC COXPAHSAET YINepos, 3/1eMeHT, KOTOPbI B COEANHEHUM
C KMUCNOPOAOM 06pasyeT yriekncbli ras. Yrnepog BXoauT B COCTaB Ji0OOr0 OpraHUYecKoro se-
wecrsa. K npumepy, B Cyxoi ApeBecuHe 0K0J0 NONOBUHbBI MACChl MPUXOAMTCS UMEHHO Ha YIepog.

Yto TaKoe nyn yrnepona? Puc. 2.3.11. Cmsonosas OpesecuHa 0aém
2/1a8HbIl BKIAO 8 Ny yenepoda pumomaccel.

Jlloboit  KOMMOHEHT  3KOCUCTEMBI, COAEpXKa-
WKUA  3HAYMTeNbHble KOAMYECTBA OpraHM4yecko-
ro BewWecTBa, ABNAETCA XpaHWAULLEM Yrnepopa.
ITM  xpaHunMwa yYEHble Ha3bIBAKT  Nynamu
(aHrn. «pool» — 6acceiiH). B necHoii akocucteme
nmeeTcs 4 rnaeHbIX nyna ymepopa: 1) cdutomacca
(macca XuBbIX pacTeHuit), 2) MEpTBas ApeBecuHa, 3)
NoAcTUAKa (onaBline NUCTbA, BETKM), 4) OopraHnye-
CKOe BeLLecTBO NOYBbI.

NMyn duTOMacchl — 370 K1BbIE PaCTEHUA: CTBOLI,
BETBU, KOPHU, NNCTBA U XBOSA AEPEBLEB U KyCTapHU-
KOB, NUCTbA U KOPHM Tpas, mxu (Puc. 2.3.11). Kak
npasuno, Haubonee BeNnK BKNag B huTomaccy CTBO-
NOB [lepeBbeB, OJHAKO B CEBEPOTAEXHbIX UK 3abo-
NIOYEHHbIX COCHOBbIX Jlecax 3Ha4yMTesIbHA [0/ MXOB.
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NMyn mépTBOM ApPEBECUHBI COCTOUT U3 OTMEPLUMX
LepeBbeB U KopHeii. [Ipouecc oTMUpaHuUsa aepeBbes
NecoBOAbl Ha3biBalOT OTNAAOM. EcTecTBeHHbIN OT-
naj npouCXOnuT B pe3ynbrate KOHKYpPEeHUUM pacTy-
WMX OepeBbeB 3a CONHeYHbIN cBeT. bonee menkue
AepeBbs 3aTEHAOTCA CBOUMMU Gosiee KpymHbIMU CO-
OpaTbsiMK, HE NMOJIyYaloT AOCTATOYHO cBeTa Ans do-
TOCMHTe3a 1 NoCTeneHHo 3aceixatoT. [loatomy mono-
[OMi nec HamHoro 6onee rycToit, Yem ctapolit. Otnag
LEepeBbeB MOXET MPOUCXOAUTb U MPU Pa3AUYHBIX
HeONAronpUATHLIX CUTYALMAX: JIECHbIX MOXapax,
3acyxax, BCMblWKAaX pa3MHOXeHUA NecHbIX Bpepu-
Tenemn, TEXHOTEHHbIX 3arpA3HeHnsAx. B HapylweHHbIx
necax nyn yrnepoga B MEPTBOW JpeBecUHe MOXeT
MpeBblILaTh €ro 3anac B XXWBOIA.

JlecHas noacTUnKa npefcTaBneHa OTHOCUTENBHO
MenKUMKU parMeHTaMu OpraHM4yecKoro BeLlecTBa,
nexawmumn Ha nosepxHocTu noyssbl (Puc. 2.3.13).
B nepsyto ouepefb, 3T0 cyxue NUCTbA U XBOA, Me-
Kue cyxue BETOYKM, 1enecTKU LBETOB, WIIKN 1 Npo-
4ue dparmeHTbl, Onafalolwme C XWUBbIX PacTeHUN.
MononHeHne nyna NOACTUAKM Ha3biBAIOT ONAAOM.
B nucTonapHbix necax nononHeHune nyna nopCcTUAKM
Hanbonee NHTEHCMBHO MAET B NEPUOA OCEHHErO Nn-
cTonapa. B TaéxHbix necax onag xsou paBHOMepHee
pacnpefenéH no ce3oHam roaa.

3HauuTenbHble 3amackl yrnepoja HaxoAATca B
nyne noysbl. [leno B TOM, YTO NOYBa COCTOUT U3
MUHEpPanoB W OPraHUYeCcKWUX BelecCTB, B MepBYIO
oyepefb TaK Ha3blBaemMoro rymyca — BellecTBa
TEMHOTO LBeTa, NpefcTaBnsioWero coboit pesynb-
TaT [UTENbHOr0 NpeoOpa3oBaHWUA PACTUTENbHBIX
0CTaTKOB (MOACTUIIKM, MEPTBOW peBECUHBI U OTMEp-
Wwux KopHeit). lons yrnepogaa B rymyce pasHa 58 %,
TO eCcTb Bbllle MO CPaBHEHMIO C QUTOMACCOM.
YeMm TeMHee noyBa, TeM GOJblUE B Hell COAEPXKUTCS
yrmepoga (Puc. 2.3.14).

Puc. 2.3.12. Ommepwue Oepesbs 8x004m
8 nyn yenepooa MEpmBoL OpesecuHsl.

L . 1

Puc. 2.3.13. Bo spemsa nucmonada yznepoo-
HbI{ Ny NOOCMUIKU 3aMemHo yseauyusaemcs.

g - D T e
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Puc. 2.3.14. Pa3 noysa mémHas, 3Haqyum,
8 Hell MHO20 yenepoda.

. ‘___J- ,.J. = i:i' s -.-‘f'..-

B TaéxHbix necax B nyne dmutomaccl cogepxutca 21 % 3anaca yrnepoaa, B MEpTBOW fpeBecu-
He — 4 %, B noactunke — 3 %, B noyse — 72 %. VIMeHHO yrnepop noYBbl JOMUHUPYET B ITUX Necax.

B TPpONUYeCKMX necax CMTyauna HECKOJIbKO MHAA — Ha XXUBOE U MépTBOG opraHunyecKoe seuje-

cTBO npuxoautca no 50 % 3anacos yrepoga.

I'queMy TaKas pa3HVILI,a? B TaéxHbIx necax noaaBnAoLWAA YacTb OTMUPAOWNX paCTEHMﬁ pa3-
NnaraeTtcA I'pM6aMM " 6aKTepVI$|MVI, I'IpVILIéM CKOPOCTb 3TOT0 pa3yioXXeHna HEBENUKA. prI'IHbIe oT-
Meplwue CTBOJibl AepeBbEB pPa3iaraloTca B TeyeHue pecatuneTtuin! Huskas CKOPOCTb pa3jioxe-
HUA NPUBOAUT K TOMY, YTO B JIECY HAKANJIMBAKOTCA 3HAYUTENbHbIE MYJbl MépTBOI’O OpraHnyeckoro
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BellecTBa — MEPTBOMN APEBECUHbI, MOACTMKM U ryMyca noYsbl. B Tponnyeckom necy 3HauyuTeNb-
Haf YacTb NOACTUKM U MEPTBOW APEBECUHbBI NOTPEBONAETCA KUBOTHLIMU, B NEPBYIO 04epeaib Tep-
MUTaMU. ITO YBENMYMBAET CKOPOCTb PA3NIOKEHUs U YMEHbLAET BKAAA NyJ0B MEPTBOTO OpPraHu-
YeCKOro BelLecTBa B Yrepoa 3KOCUCTEMBI.

Puc. 2.3.15. (xema 6100xema yznepoda

biogxet yrnepoaa

Tenepb, KOrga Mbl 3HaeM BCE 0 Nynax yrnepo-
Aa B JIECHOW 3KOCUCTEMe, JaBaiTe MOCMOTPUM,
KaK CBA3aHbl 3TW Ny/bl Mexay co60ii U ¢ aTMOC-
depoit (Puc. 2.3.15). Yu€Hble Ha3bIBAKOT TaKYIO
cxeMy OlOAKETOM VYrnepoaa, no aHanoruu
C 3KOHOMUKOIA, B KOTOPOWA GIO[)KET — 3TO A0XOL bl
¥ pacxofbl hMHAHCOBbLIX PECYPCOB NPeanpuAaTUS
UNU CEMBU.

EovHcTBEHHOM «aoxoaHOM» CcTaTbén 6ioa-
)KeTa yrnepofa B JIeCHOM 3Kocucteme ABnserca
dortocuHTe3. lpu BanoBom doTocMHTE3E CO3-
[AETCA opraHuyeckoe BelwecTso. [lepBble, KTO
ucnonb3yet ero, — camu pacreHus. lloytu no-
JIOBMHA CO3[,aHHOro npu hOTOCHHTE3E BeLLecTBa
pasnaraeTcs B npouecce AblxaHMA caMux pacTe-
HWI, a yIepog 3Toro BellecTsa BO3BpalLaeTcs B
atmocdepy. OcTaBlyCA 4acTb OpraHUYecKoro
BelLeCcTBa Ha3blBAKOT YNCTbIM (POTOCUHTE30M, €ro
yrnepog nononHaet nya hbuTomacchl.

MHorounmcneHHble Xusble OpraHun3mbl, obuTa-

J1ecHoll 3Kocucmemel.

Bancb
HOTOCHHTED

i ey
HICTRHHE

Ut T
hOTOCM-TEY

Pracudm e g
NOSCTANKH

MNogcTanyka

Mysschumasen
MEpTRGH
OpeneoHimE

Mynandnicaima
MEGETRE

Paangmaine
MBETRCA
ApERECIHHG

MepTeas
APEBECHHA

Paancsseme

Koprinie

L e OB nirasu

fowme B iecy, NoTpebNAOT OpraHMyecKoe Bellye-
CTBO pacTeHUi. ITo ryceHunLbl 6aboyek u gpyrue [
HaceKoMble, Noepaiollne NUCTBY AepeBbEB, NTH- 3

bl M TPbI3YHbI, COOMpaloLMe NNOAbLI U CEMEHA, Opranieckoe BeLECTSO (OB) noves
NecHble KOMNbITHbIE, NUTatoLWnecs TpaBon U MONo-

AbIMU BETBAMM.

Beihod ¢ Bonass

B Taltre u ymepeHHbIX 1ecax 3HauyMTeNbHas YacTb APeBeCHOi MTOMACChl OTMUPAET, M 3TW pac-
TUTeJIbHbIE OCTATKU CTAHOBATCA A06bIYelN rpuboB u 6akTepuii (Puc. 2.3.16). OTMUpaHue yenoro
pacTeHus (Hanpumep ycbixaHue fepesa) ABNAETCA OTNAAOM, a OTAENbHbLIX YacTel (Hanpumep
NINCTLEB OCEHbIO) — ONAAOM. ITU NOTOKU NOMONHAIOT Ny/bl MEPTBOW JPEBECUHBI U NOLCTUNKU.

Mpu abixaHun rpuboB 1 GakTepuin yrnepos OpraHMYecKoro BewecTsa CBA3bIBAETCA C KUCO-
POZOM 1 BO3BpaLLaeTCa B aTMOCdepy B BUAE YIIEKUCIO0ro ra3a. Pesynstatom sBnsertcs pasnoxe-
HUe MEPTBOW ApeBecHHbl U NoAcTUNKKU. Hebonblwas YacTb BelecTBa 3TUX NYJ0B NpeBpalyaeTcs
B FYMYC ¥ NONOMHAET NyN yrnepona noysbl (3TOT NpoLecc Ha3bliBalT rymuguKkaumen). Ymepog
nonagaeT B NMOYBY U U3 XUBbIX PACTEHUI B BULIE OPraHUYECKUX BELECTB KOPHEBbIX BblAENEHU.

OpI'aHW-IECKOG BELWECTBO NOYBblI TAKXKE pa3iaraercs I'pl/l6aMM " 6aKTepVIFIMM C BblaesieHneM
YMMEKNCNOro rasa B aTMOCq)epy. HEKOTOPaf—I 4acCTb yrnepoaa BbIHOCUTCA U3 3KOCUCTEMDbI C TPYH-
TOBbIM N NOBEPXHOCTHLIM CTOKOM BOAbI: Bbl HABEPHAKA BUAENIN OCEHbLIO ONaBLWNeE NNUCTbA, NJbIBY-
wne no NeCHbIM pyybam.
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Jleca, rge MHOro 3penbix U CTapbiX AEPEBbLEB, Puc. 2.3.16. [pu6-mpymosuk paznazaem MEpmayio
NOMIoWAIoT U3 aTMOChepbI TaKOE Xe KONYeCTBO OpesecuHy u 8036pauaem y2nepoo 8 amHociepy.-
YINEKUCNOTO ra3a, KaK v BbiensioT. YrnepogHsle i B GEralb i
nynbl B TAKOM Nlecy OCTalOTCA C TeYeHUeM Bpe-
MEHMW MOCTOSAHHbIMMW. 34eCb B MOJIHOW Mepe npo-
ABNAETCA POACTBO C/IOBA «Nyi» C GacceiHoMm:
Koraa 6acceilH MofoH O KPa€B, B HEr0O yXe He
3a/UTb JONONHUTEbHLIX 06BEMOB BOAbI. TOYHO
TaK e W yrnepoAHble nynbl 3pesoro neca 3anon-
HEHbl NOYTK A0 KoHuA. OgHAKO 3TO He 3HauwuT,
YTO TaKWe neca He MrpaloT ponu B perynauuu
razoBoro cocrasa atmocdepsl. [Ipocto nepuog
aKTUBHOIO NOMNOLEHNA Yyrepofa B 3TUX Nlecax
OCTaNCA B NPOLWJIOM, @ HbIHE OHU ABNAITCA XPaHUTENAMU «3aKOHCEPBUPOBAHHOIO» YINepona,
TO €CTb TOrO, KOTOPbIN YKe He MOXXET Bbl3bIBaTb MAPHUKOBbINA 3P deKT.

Monopaple pacTyuwme neca no CBOeMy YrnepoaHOMY OIOIKETY OTIMYAKOTCA OT CTapoBO3pacT-
HbiX. Monogble neca HakanaMBalOT 3anackl Yrepoaa, yYaanas ero u3 atMocdepsl. ITOT YIepoa
Hakannueaetcs B nynax. [103ToMy UMEHHO MOIOAbIE IeCa B MOIHOW Mepe MOXHO CYMUTaTb «3eNé-
HBIMU NETKUMU» NNAHETHI!

Paznnuuna B BO3AeMCTBUM IeCOB Ha aTMocdepy

Mbl BbISsICHUAK, YeM pas3nn4yaroTca monogble 1 Ctapble neca: monoablie pactywmne neca norno-
WAloT YINEeKMCAbliA ra3 u3 atmocdepsbl M 61arofapsa 3ToMy MOTYT YaCTUYHO KOMMEHCUPOBATb Bbl-
Opochl 3TOro rasa oT CXKWraHWs yrmis, ra3a U HedTu. 3penble eca XpaHAT OFPOMHOE Kosnye-
CTBO ymepopja B CBA3aHHOM BUAE, HE AONYCKaA
06pa3soBaHuA YIMEKUCIIONO rasa v ero yyactus Puc. 2.3.17. [uzaHmckuli neHb 8 necax 3anaoHoli
B NapHUKoBOM 3ddekTe. [loTOMyY, €Cnu Mbl XOTUM Karadsl (nposuryus Bpumarckas Konyméus) —
MCNONb30BaTb Neca AJis NpefoTBpalleHUsa Kau- cBuOemesibCmMBO  UHMEHCUBHbIX pyboK nepsol

o nonosuHsl XX Beka.
MaTU4yeCKux naMeHeHnu, Mbl JONKHbI: 1) CaXaTb _ -
HOBblIE€ MOJiofble neca TaMm, rae necoB paHblle
He 6bINI0; 2) COXPaHATL CYLLeCTBYIOWME Neca.

B pa3sutbix ctpaHax (CLUA, Kanage, cTpaHax
EBponeiickoro coto3a u Apyrux) MHOFO MONOAbIX
NecoB, KOTOpble NOMOLWAIT YINEKUCAbINA ra3 u3
atmoc@epsl. B 3Tux cTpaHax 3KOHOMMKaA yxKe co-
XWUNacb, U CTPEMUTENbHOTO COKpALLeHUa niowa-
OV NecoB He npoucxoaut. MHorune u3 aTux cTpaH
(nanpumep CLWA, Kanapa, LWseuus, Wtanus)
B NocnegHue pecatuneTus eweé u noowpsatoT
COOCTBEHHMKOB 3eMeSb, CaXKaKLWMX HOBbIE Neca!

MockonbKy TaWra U ymepeHHble neca pactyT U NOMMOLWAT YINEepoA B TeyeHue [eCATKOB,
a MHOTAA W COTEH NeT, B TeX MecTax, rae NpoOUCXOANAN HapyLeHMA NeCcHOro NoKkpoBa B XX Beke,
ceiyac BO30OHOBNAIOTCSA Ieca M NPOUCXOAMUT HAKOMIEHWE UMM yriepoaa. ApKuii npumep — BoccTa-
HOBJIEHWE XBOWHOrO Neca B6/IM3M TUX00KeaHcKoro nobepexbs Kanagbl (Puc. 2.3.17). B Havane
XX BeKka 3Ta TeppuTopua OblNa MOKPbITA TMraHTCKUMKU XBOWHbIMKM necamu w3 nuxTbl [yrnaca
M KpacHOro Keppa, gocturaBwmmu Bbicotbl 80-90 M. K cepeanHe XX Beka 3Tv neca Obinn Bbl-
py6neHbl. [1o cux nop Ha MecTax ObIBLMX BbIPYOOK MOXHO YBUAETb TMraHTCKUE NMHU AUAMETPOM
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bonee 2 M. Mo3xe B KaHafe Obiau NpUHATBI CTPOrMe NPUPOA0OOXPAHHbIE 3aKOHbI, KOTOPbIE CMO-
cob6CTBOBaNM BOCCTAHOB/IEHUIO IECOB HAa MecTax ObIBLIMX py6OK.

CoBeplIeHHO MHas CUTYyaLMs B Pa3BMBAIOLMXCS CTpaHax, ocobeHHo B KDxHoit Amepuke, HOro-
BocTtouHoit A3umn u OkeaHun. HaceneHne n 3KOHOMUKM 3TUX CTPaH ObICTPO PacTyT, NOTOMY MoO-
CTOSAHHO TPebYITCA HOBbIE TEPPUTOPUM L1 YCTPOINCTBA CENbCKOX03ANCTBEHHbIX NONEN, pa3me-
weHuns thabpuk 1M 3aBOAOB, CTPOMTENLCTBA FOPOJOB, MOCENKOB W JOPOr. 3T AONONHUTENbHbIE
TEPPUTOPUM B OCHOBHOM 00Pa3yioTCA 3a CYET YHUUTOXKEHUSA TPONUYECKMX NecoB. lnowaan Bbl-

py6OK ObICTPO NpeBpaLLAlOTCs B CENbCKOX035i-
CTBEHHble 3eM/W, NOTOMY BOCCTAHOB/IEHUA Ne-
COB W NoCNneayowWwero NOrMoLWeHNs YIeKncaoro
rasa He npoucxogut. ®otorpadus, caenaHHas B
Tponuyeckoit yactn ApreHTuHbl (Puc. 2.3.18),
MOKa3blBAeT HAYyano yHUuYTOXeHuUsa neca. Jlec-
Hble 3eMNIN paHee NpPUHAANEXKANU apMUK, HO B
Hayane 2000-x rofos OblIM NepefaHbl B MyHU-
uunanbHoe ynpasneHue. MyHUUMNANMTET Bbl-
Aan paspelleHune Ha CenbCKOX03ANCTBEHHOE OC-
BOEHMe 3TUX 3eMeJib, M Hayanacb BbIpyOKa.

Bbipy6Ka NecoB B HEKOTOPbIX TPOMUYECKMX
pernoHax npoMCXOAMUT C 04EHb BbICOKOW CKOPO-
cTbto. 3a 30 net (c 1972 no 2002 rogbl) B Manya
Hogoii BuHee 6bino BbipybneHo okono 15 %
nnowaan poxaesbix necos (Puc. 2.3.19). Eweé
Ha 9 % nnowanu HOBOTBUHENCKUX LXKYHrewn
neca perpaavpyioT. Mo3ToMy BbIGPOCH NapHU-
KOBbIX ra3oB oT obe3neceHus B Hosoii [BuHee
BO3pocau 3a 371 30 net 6onee yem B 2 pasa.

Ceityac okono 10 % konuyecTBa yrnekucno-
ro ra3a, BblopacbiBaemMoro B atmocepy yenose-
KoM, 0bpa3syeTcs M3-3a BblpyOKM TPONUYECKUX
necoB. B pamkax OpraHusaumu 06beanHEHHbIX
Haumii o6cyxpaeTcs co3paHue mobanbHON cu-
CTeMbl AN COKpaLLeHMs BbIOPOCOB NapHUKOBBIX
ra3oB OT YHUYTOXEHUA NeCOB B Pa3BUBAIOLLMX-
€A cTpaHax. EcTb ABYCTOpOHHME MeXAyHapoa-
Hble MPOEKTbl MO COXPAHEHWID TPONUYECKUX
necos (Hanpumep cornaweHue mexay ABcTpa-
nven n NHpoHesueit). HekoTopble pa3suBato-
wmeca crpaHbl, Hanpumep Kutai, Uugus v Ko-
cta-Puka, npoBoAAT cOOCTBEHHbIE NPOrpaMMbl
no yBenuyeHuio niowaan necos. Ho B Lenom
cuTyaumua € cCOXpaHeHWeMm 3anacoB yrnepona
TPONMYECKMX IECOB NOKa BECbMA TPEBOXKHaAA.
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Puc. 2.3.18. bbiwas necHas meppumopus
(ApeenmuHa, nposuxyua Uzyacy).

Puc. 2.3.19. Teppumopuu ocmposa byzeHsusb
(Manya Hosas [BuHes), nomepsaswue necHoll
nokpos 3a 1972-2002 200bI.
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Ucye3HoseHUe mponuyecKux i1ecos

Tponuyeckue doxdesble leca — 00HA U3 BAXHelWux IKocucmem naaHemsl. Imo camas
6o2amas ¢ MoYKU 3peHus BUOOBO20 PA3HO0OPA3Us 3Kocucmemd. Tponuyeckue seca —
UCMOYHUK OpeBecuHbl, NUL4U, MeOUYUHCKUX Mamepuanos. OHU uzpatom o4YeHb BaXHYI0 poJib
8 peaynayuu Kaumama Ha 3emse. Micye3HoBeHUE MPonNUYecKUxX 1ecos8 npusooum K paspy-
WweHur n1000po0H020 C/I05 NOYBbI, COKPALYEHUI 6UOPA3HO00PA3US, HAPYLWEHUD IKOI02U-
yecko2o 6anaHca Ha 60/IbWUX MeppUMOPUSX U HA NJaHeme 8 YesoM.

Hecmomps Ha pa3Hbie Mepsl, 1eca ucyesarom o4eHb bbicmpo. bbicmpee sce2o naowads
Jiecos cokpawaemcs 8 HxHol Amepuke u Agppuke, 20e ¢ 2005 no 2010 200b1 66110 ympaye-
HO 0KoJ10 3,6 MJIH U 3,4 MJIH 2a Jleca.

Ce200HA BNIAXHbIE MponuYyeckue J1eca NoKpbisarwm aulib 5 % 3eMHol nosepxHocmu,
a cmo siem Ha3ao nokpeisanu 12 %. M kaxobili 200 BbIpyb6aemcs uau cxuaaemcs y4acmok
z1ieca, no naouwadu npesocxodswul AHenur, — 130 moic. KM?.

00Ha U3 2/1aBHbIX NPUYUH YHUYMOXeHUS /1eco8 — npespaujeHue Uux 8 CenbCKoX03U-
CMBeHHbIe 3eM/IU C meM, Ymobbl NPOKOPMUMb pacmyujee HaceaeHue mupad. BaaxHsie mpo-
nu4eckue s1eca 4acmo 3amMeHsaIomcs NAaGHMayusMu KogeliHo2o depesa, KOKOCOBOU NasbMbl
unu Kay4ykossix oepesses. B HxHol Amepuke 015 BAGKHbIX MPONUYECKUX 1eCO8 MAKXKe
cepbE3HyI0 Y2po3y npedcmassisem HepayuoHaIbHAs A00bIYG NOe3HbIX UCKONAEMbIX.

Mocne cunbHO20 nospexdeHus nec yxe HecnocobeH BoccmaHosumscs. Eciu sbipybums
Oepesbs Ha HebOJILWOM Y4acmKe, Mo Yepe3 HeCKOJIbKO Jiem OH BHOBb NOKPOEMCS J1ecoM,
ec/1u e BbIpybums 60/1bLYI0 NIOWAOL, /1eC Ha Hell, BO3MOXHO, y)Ke HUK020a He B03pooum-
cs1. CunbHbIl 0006 6yOem cMbIBAMb NUMAMeJibHble BeU,eCMBa, a KaAPKoe COJHYE BbIXxem
8epxHUli /10l NOYBbI, MAK YMO PACMU CMOXem MoJibKO COPHAS Mpasd.

Ymo moxHo coenams, Ymobbl cnacmu seca? B nepsyto o4epeds, cmpaHam, umeroum
6os1bwue naowadu mponuyeckux 1ecos, makum Kak flepy, Ikgadop unu NHOoHe3us, Heob-
X00UMO NpedIoXumb Bbl200HbIE B IKOHOMUYECKOM OMHOWeHUU afbmepHamusHble BUObI
X035licmseHHol 0esmenbHOCMU, 0I5 KOMOPbIX He HYXHO Bbipybams depesbs. VIHaye yHuY-
moeHue pacmumenbHOCMu NPoOOIKUMCA paou 000bIYU NONE3HbIX UCKONAeMbIX U NPoU3-
800cmBa npodosoILCMBUA.
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Kak ynpaBnaTtb yrnepoaHbiM 6anaHcom necos

/

BanaHc yrmepoaa B necy 3aBUCUT OT MHOrMX (DAKTOPOB, M3 KOTOPbIX CaMble BaXHble —
3T0 BO3J€eNCTBME Ye0BeKa, KatacTpodbl (eCHble NoXapbl, BCMbILWKY Pa3MHOXEHUSA BpeauUTenei
W Lpyrue), a TaKxe U3MeHeHus knumara. OkasbiBaeTcs, 6aNnaHCcoOM yriepoaa 1eCOB MOXKHO ynpaBs-
natb! Ecn cunbHO cOKpaTUTh 06BEMBI 3arOTOBOK ApeBeCUHbI, TO ieca OyayT nornowats 6onblie

yrnepopaa 13 armocdepbl.

OAMH M3 Takux MPOEKTOB OCYyLIeCTBAAETCA
BcemupHbiM oHpom pukoit npupoabl (WWF)
Ha [lanbHem Boctoke Poccuu. Npea npoekra —
0TKa3aTbCs OT NPOMbILLINEHHbIX pyOOK KeApoBO-
WWAPOKONUCTBEHHbIX NlecoB bacceiiHa peku
bukuH, ponyckaetcs nuwbL 3arotoBka ApOB
KopeHHbIM Hacenenuem (Puc. 2.3.20). Mpwu
3TOM MPOEKT npeanaraetT MeCTHbIM KUTenam
pa3BuBaTh TPAAMLMOHHbIE POPMbI MCNONb30BaA-
HUSA NecoB: COOp KeApOBbIX OPEXOB, ArOA, Fpu-
00B, NANOPOTHWUKA, TIEKAPCTBEHHbIX PACTEHUH.

Take BAXHO CHUXaTb yulepb OT NecHbIX
noxapos. logasnsiowas 4actb NOXapos BO3-
HUKAeT No BMHE 4YenoBeKa. JTO OCTaBEHHble
He NoralweHHbIMWU BO BPeMsl MUKHUKOB KOCTPbI,
OpOLEHHble HA CyXyl0 MOACTUAKY UMW NULWail-
HUKN ObIMALWMECH OKYPKW, NOAXUraHUe CyXo
Tpasbl (Puc. 2.3.21) u ppyrue cuTyauuu, Bbl-
3BaHHblE HEOCTOPOXHBIM 0OpaLLEHUEM C OTHEM
Ha npupope. Takoi 0ObluHbIA Npu3biB «bepe-
ruTe nec oT noxapal!» B yCI0BMAX KAUMATU-
YeCKUX W3MEHEHWI 3BYYUT MNO-HOBOMY aKTy-
anbHo. Ecnu Bam ypactca OTroBOpUTb CBOMX
npuaTenei oT NOAXora Tpasbl UK TOMONUHOIO
nyxa, 3aUTb KOCTEP nocne ceMenHoro oTabixa
B JleCy, Bbl MOXE€Te C MOJIHbIM OCHOBaHWEM
CYMTaTb, YTO BHECNU CBOI COOCTBEHHbLIN BKNAA
B NpefoTBpaLlUeHNe KNMMATUYEeCKUX U3MEHEHN]!
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Puc.2.3.20. Kedposo-wupokosucmseH-
HbIl niec bacceliHa p. bukuH oceHbio.

Puc. 2.3.21. [opum nodoxxéHHAsA n00bMU
cyxas mpasa.




Bonpochl

1. Kakue neca Ha3blBalOT TAEXHbIMU?

2. Kakas ppeBecHas nopoja npeobnapaet B 1eCHOM NOKPOBe
BoctouHo-EBponeiickoit Taiiru 1 noyemy?

3. Kak cmewaertca B nocnefHune AecATMeTUA rpaHuua nec-
TYHAPA W noyemy?

4. Npennonoxum, 4To K KOHLY 3TOro Beka notenneet Ha 4 °C.
Kak 370 oTpa3utcs Ha necax?

5. KaKk xo3sailcTBeHHas [eATeNbHOCTb YenoBeKa BauseT
Ha neca?

6. Kakne oCHOBHble Nynibl yrnepoAa UMEKTCA B IECHON 3KOCH-
cTeme?

7. MoryT v pacTeHus ablwarb?

8. Kakue opraHusmbl paznaralot MEpTBble pacTUTeNbHbIE
oCTaTKu?

9. MoryT nu cTapoBO3pacTHble Neca 0YUCTUTb aTMoCchepy
OT INIUHErO YINEKUCIoro rasa?

10. Moyemy TponuyecKkue neca TePAIOT 3anachkl yrepoaa’?




3apaHue 1.

3apaHue 2.

3apaHus

JKCcnepuMeHT

Ll,enb: BbIACHUTb, KAKWE AepeBbA U KYCTAPHUKHKU Haubonee yyB-
CTBUTEJIbHbI K NOTEMJIEHUIO.

Marepuanbl: HepacnyCcTUBLIMECA BETKW [epeBbeB, EMKOCTU C
BOAOM.

Xoa 3KcnepuMeHTa. JKCNepUMMEHT MPOBOAUTCA 3a HECKOJb-
KO Heflenb A0 TUMNUYHBIX CPOKOB CHEroTasHusa B pernoHe. Ha
yNinLe cpe3aeTca HeCKObKO BETOK C Pa3INyHbIX APEBECHbBIX U
KYCTapHUKOBbIX nopog (6epé3a, BA3, UBa, TONOAb, KNEH). BeT-
KW YCTaHAB/IMBAIOTCA B EMKOCTU C BOAOW, HAYMHAKOTCA Nepu-
oAnyeckune HabnopeHus. OTMeyaeTcs yBenMyeHe pa3MepoB
noYeK, CPOKM, KOrAa MOYKM 10NAIOTCA, yBENUYEHNE TIMCTOUYKOB.
N3mepeHus pasmepoB noyek NpoBogAaTCcA u Ha ynauue. ocne
pacnycKaHMs NUCTbEB [EePeBbEB HA ynuue CTPOATCA rpaduKm
yBe/MYEHUA pa3MepoB MOYEK WM UCTbEB B MOMELEHUN U Ha
ynuue. B 3aknioueHne 3kcnepumeHTa fenaeTca BbIBOA O TOM,
Kakue nopofbl lepeBbeB 60siee YyBCTBUTENbHbI K MOTEMNEHN IO
(6bicTpee pearupytoT Ha Tenno).

JKCcnepuMeHT

Llenb: BbIACHWTD, y KaKoii NOPOALI iepeBbEB B APEBECUHE CO-
AepXuTCca Gonblue yrnepoaa.

Matepuanbl: HecKobKO OpYCOUYKOB pasHoii apesecuHbl (ayo,
enb, 6epésa, 0CMHa U fipyrue), NMHeiKa, BECHI.

Xoa 3KcnepumeHTa. M3mepum pasmepbl Kaxporo 6pycouka,
paccunTaeM 06bEM (YMHOXUM AIUHY HA WUPUHY U HA BLICOTY
Opycouka) 1 B3BecuM ero. Pasgenum sec 6pycoyka Ha ero 06b-
€M, TaK Mbl Y3HAaeM, CKONIbKO rPaMM BECUT KyOUK LpeBecUHb
CO CTOPOHOIA 1 cM. Pazgenum nonyumelueecs YnCao Ha 2, 310
OyaeT Bec TONbKO yriepofa B 3ToM Kyouke. 06cyaMm nonyyms-
WWNCA pe3ynbTaT U CAeNaeM BbIBOJ O TOM, B KAKON LpeBecHOM
nopoge nyn yrnepoaa Gosblie, a 3HAYUT UMEHHO Takue feca
NPeANoYTUTENbHO CaXaTb C LENbI0 CHUXEHMS NapHUMKOBOTO

addekTa.
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3agaHue 3.

JKcnepuMeHT

Ll,enb: CPaBHUTb KONMMYECTBO KMCNOpOAad U YrEeKUCnoro rasa,
Bblaenaemoe paCtTeHUAMN Ha CBETY U B TEMHOTE.

Marepuanbl: ABe 6o/bluMe CTEKNSHHbIE EMKOCTU C repMeTuny-
HOM KpbIWKOW M BOfOW (NpUMEpPHO TpeTb 06BLEMA), YepeHKM
pacTeHWit C KPYMHbIMU INCTbAMMU, NYYUHKA, CMUYKU.

Xoa 3KcnepumeHTa. BHyTpb Kaxnpoi BbICOKOW MpO3payHon
EMKOCTU NOMeLaloT YePEeHKN pacTeHUN U repMeTUYHO 3aKpbl-
BaloT. OfHY éMKOCTb CTaBAT B TENNOE, CBETNI0E MECTO, APYryio
3aKpbIBAOT TEMHbIM NOKpPbIBANOM. Yepe3 1-2 aHA C NOMOLLbIO
ropslen ny4YNMHKU NpOBEPAIOT, B KAKOW U3 HUX Niama roput
fipye: pe3ynbTaT OLEHMWBAETCA Cpa3y Nocne CHATUA KPbILWKHY,
noka ras He ynetyumncs. HabnopaoT 3a ApPKO BCMbIWKOIA
niaMeHn NYYMHKW, BHECEHHON B «CBETNYIO» EMKOCTb Cpasy
nocne CHATUS KpbIWKK. B «TEMHO» BaHKe Ny4YnHKa, HaobopoT,
cnerka 3aryxaert. [lenaetcsa BbIBOA O TOM, 4TO Ha CBETY pacTeHune
BblAenseT Oonblle KUCNOPOLA, YeM VMEeKUCNoro rasa,
a B TEMHOTE HaobopoT.
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2.4. | Kak n3mMeHeHUsa KNMMaTa BAUAIOT HA... BOAHbIE Pecypchbl

Bopa B npupope

Cpep,m OFPOMHOI0 4ncna xXuMnUY4eCKux COeAuHeHUNR, BCTpeYaoWmxXca Ha Halen nnaHeTe, 0CO-
60e MecTo 3aHUMaeT BOJA — Ta CamMan BOAA, YTO TEYET u3 KPaHOB B HAWNX [OMaX, KOTOPYIO KNUNA-
TAT B YaWHMKaAX U KOTOpOﬁ MOJNIHbI PeKN, o3épa, MOpA U OKeaHbl.

Bopa MoxeT npe6biBaTh B pa3HbIX COCTOSHUAX: B TBEPAOM, JKUAKOM U ra3006pasHoM. 3UMON,
Korga Temnepartypa Bo3gyxa Huxke 0 °C, yalye BCEro Ha yauLe Mbl BULMM 3aMEpP3LUyto BOAY — NEA.
N3 kpaHa Bopa TEYET B XKMAKOM COCTOSIHMM, @ Ta CTPys Napa, KOTopas 6bET M3 3aKUMeBLEro
YalHUMKa — 3T0 ra3006pa3Hoe cocTosHMe BoAbl. Mex oy npoyunm, B 06nakax Bofa 04eHb 4acTo Ha-
XOAMUTCS Cpa3y B TPEX COCTOSHUAX — U UMEHHO C 3TUM CBs3aHbl pasHble hopMbl 061aK0B!

Puc. 2.4.1. Cepebpucmsie o6naka Hao Lligeyued.

00Ho u3 Kpacuseliwux ammocgepHsix 0bpa-
308aHUll — cepebpucmsie obnaka. OHu pac-
nosoxeHsl Ha Bbicome 76-85 km Hao 3emnéll
U 06pazyrmcsa UCKAIYUMENbHO U3 J1e0SHbIX
Kpucmansos, memnepamypa KOmopbix U onpe-
Oensem ux aHmacmuyeckuii suod. Cepebpu-
cmble 06J1aKa MOXXHO yBudemb MOJIbKO B HOY-
Hoe BpeMs B NOJIAPHBIX WUPOMAx, K020a OHU
nodcsequsarmcsa ConHyem, yxe 3awedwum 3a
JIUHUK 20pU30HMA.

Hayka, u3yyarowas 800y, Hasbisaemcs audpono2us. Cyumaemcs, 4mo
nepssle 2udposozudeckue uccnedosaHus nposoouau 5 meic. 1em Hazao
OpesHue e2unmsHe Ha peke Hun: oHU omcaexusanu ssicomy nagookos u
denanu ommemKu Ha cmeHax 30aHull, CKanax uau bepe2ossix 1eCMHUYAX.
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Ecnu 6bl Ha Hawem nnaHeTe He ObIIO BOAbI, TO HA Hell He Obl0 Obl U XXM3HU B €€ COBPEMEH-
HOM NOHWUMAaHUWU: MHOTMe BUAbl PACTEHUI W MUBOTHBIX COCTOAT YAaCTUYHO U3 BOAbI, U MPOLEHT
e€ copilepXaHua B Ux Tenax [OBONbHO BenuK. Hanpumep, mbl ¢ Bamu (Kak 1 Bce noau) Ha 60 %
COCTOMM W3 BOAbl. ITOT NOKa3aTenb 3aBUCUT OT BO3pacTa: OPraHU3M y HOBOPOXAEHHbLIX AeTen
COCTOUT 13 BOAbI Ha 86 %, a y NOXunblx nogen — nuib Ha 50 %. Mo3Tomy nuTL BoAy Ans nogen
MCKNIOYMTENbHO BAXKHO — BEfib U3BECTHO, YTO 6e3 efjbl YeIOBEK MOXET NPOXUTb OKOJIO MecsLa, a
6e3 Bofbl TONbKO OT 3 [0 10 cyTOK.

Bca Bopa Ha 3emne, KOTOpas MCNONb3YETCA UM MOXKeT ObITb MCMOb30BAHA YENOBEKOM, —
3T0 BOAHbIE pecypcbl. K HUM OTHOCATCA BCe BOAbI pek, 03&p, KaHaNoB, BOLOXPAHUAULL, MOpei
“ OKEaHOB, NOJ3eMHble BOAbI, MOYBEHHAN BNara, BoAa (NbAbl) FOPHbIX U NONAPHBIX NTEAHUKOB, U
Aaxe BofsHble napbl aTMocdepbl.

bonee 97 % Bceit BOAbl HA NiaHeTe HAXOAWUTCA B
OKeaHax u mopsx. /3BecTHO, 4TO B OKeaHe Bofa CO-
NEHas, N ANA NUTbA OHA HenpurogHa. B pekax, 03€pax,
pYYbAX U APYrux NOBEPXHOCTHbIX MCTOYHMKAX Mpe-
CHOW BObI, @ TaKXe MOA3EMHbIX BOAAX COLEPIKUTCA
meHee 1 % Bcero o6bEMa BoAbl Ha nnaHete! Kasanoch
Obl, 3TO COBCEM HEMHOTO, HO CylLlecTBYeT 1 Gonee 06-
WMPHBIA 3anac NpecHOn BOAbI — 3TO NeAHUKN U neas-
Hble wanku AHTapkTuabl u fpeHnaHguu. Ha ux gonto
npuxoguTca 2 % Bcen BOAbl HA 3eMNe — NoYTH B 8 pas
Oonblue, HEXENN B peKax 1 03épax BMecTe B3ATbIx!

Takum 06pa3oM, OHOI 13 OCHOBHBIX IKONOTMYECKMX 3a[a4 MOXHO CYMTaTb COXPAHEHMWe 3a-
nacoB NUTbEBOW NpPECHOi BOAbI — BeAb 6€3 HeE YenoBeK He CMOXET CyLecTBOBATh!

Mpobnema HexBaTKM MUTLEBOW BOAbI yCyryonsetcs rnobanbHbiM M3MEHEHWEM KIMMaTa,
a TaKkXe pocToM NOTPeGHOCTM B MPOLOBONLCTBUM M CPEACTBAX TUIMEHbl YBENUYMBAIOWErocs
HaceneHuna 3emnn. C Hayana XX Beka HaceneHue 3eMHOro wWapa Bbipocno ¢ 1,6 go 7,2 mnpa
yenosek — B 4,5 pa3a! B 60/bWMHCTBE CTPaH B nocnefHue feCATUNETUS UCMNONb30BAHKUE BOAI
YBEIMYUNOCH B CBA3W C POCTOM HACeNeHUs, MU3MEHEHUAMM B 00pa3e XU3HU U pa3BUTUEM Ceflb-
CKoxo3aicTBeHHOro nponssogctea. 0kono 70 % Bceii NpecHO BOLbI, UCMONIb3YEMOIA YENTOBEKOM,
npuUxoauTca Ha opoweHue noneit. Mo mHenuio skcneptos OOH, k 2050 rogy ons Npou3BOLCTBA
NPOAYKTOB NUTaHMsA OyneT HeobxoanMo nouTh 90 % MUPOBLIX PECYPCOB NMPECHOMN BOAbI.

N
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Jkcneptel OOH Takxe yKa3blBalOT HAa TO, YTO NUTbeBAaA BOAA HEPAaBHOMEPHO pacnpepeneHa
no matepukam: B A3uu npoxueaet 60 % HaceneHua nnaHeTbl, O4HAKO OHO MMeeT AOCTYN NULb
K 1/3 BogHbIX pecypcoB. Mo faHHbIM BcemupHoi opraHu3auum 34paBoOOXpaHEHUs, BO BCEM
mupe noutn 800 MaH Yenosek (40 % M3 HUX NpoxMBaloT B AdpuKe) He UMeIoT [LOCTYNa B YUCTOM
NUTLEBON BOJE.

B 2015 rogy O0H 6binu npuHaThl «Llenn B 06nacTn ycToiMYMBOro pa3BuTusy, Cpeim KOTOPbIX —
3agayva obecneumnts k 2030 rogy BceobWMit LOCTYN K YUCTON BOAE U CUCTEME CAHUTAPUN.

Kak nsmeHeHue Knumara BAuAeT Ha BOAHbIe pecypcbl?

Bce ucTtouHnku npecHoi Boabl Ha 3emne (peku, 03€pa, 6010Ta, CHEXHBI NOKPOB, NefHUKH,
FPYHTOBbIE BOAbI) TECHEW MM 06Pa30OM CBA3aHbl C KNMMATOM. B n3BeCTHOW cTeneHu Bce OHU —
NPOAYKT KNMUMaTa, X0Ts, 6€3yCN0BHO, 3aBUCAT OT APYrUX KOMMNOHEHTOB NPUPOSbI.

Mbl y)Ke 3HaeM, 4T U3-3a NOTenNeHMs KNMMaTa BO MHOTUX paioHax naaHeTbl, BEPOATHO, yBe-
NINYUTCA YacToTa CUNbHBIX [OXAEN, YTO NPUBEAET K KaTaCcTPpoUyecKuM HaBOAHeHUsM. B apy-
rMx paioHax, Hao60poT, NPOrHO3MpyeTCs COKpalyeHMe 0CaAKOB, B pe3ynbTaTe yero OyayT valle
CNyyaThCA IKCTpeManbHble 3acyxu. W, yBbl, paiioHbl, KOTOpblE M TaK CTPajaloT OT nepen3bbiTka
BNIAru, CTaHyT ewé 6onee BNAXKHLIMU, @ 3aCyLWNUBbIE TEPPUTOPUM, OCOBEHHO PaiOHbI, KOTOPbIE
HAXO[ATCA B LEHTPANbHbIX YACTAX MATEPUKOB, OYAYT BCE Yalle 60pOTHCA C NOCNEACTBUAMMU 3aCyX.

MexnpaBuUTebCTBEHHAS rpynna 3KCNEePTOB N0 U3MEHEHMUIO KIMMATa OTMEYAEeT, YTO 0COOEHHO
CUNbHO BYAYT CTpajaTh OT HeJOCTaTKa BOAbI M3-33 MEHAIOLLEroCa KNumMara 3acyLinBblie paioHbl
Mupa — B nepsyto ouepeab, CpegnsemHomopckue ctpaHsbl, 3anag CLUA, 1oxHble panoHbl Abpuky,
CeBepo-BocTok bpasunuu.

Puc. 2.4.2. [lpoero3 obecneyeHHocmu cmpaH npecHoli Bodoli 8 2050 200y
no cpasHeHuIo co cpedHUM nokazamesem 3a nepuod ¢ 1961 no 1990 200sb!.
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N3meHeHne KinMmaTa TaKKe 3aMeTHO NOBAUAET Ha NEeAHWUKWU U CHeXHbIN NoKpoB. MeTeopo-
noruyeckune CNyTHUKKU NOKa3biBaloT, 4TO BO BCEM CeBepHOM nonywapuu 3emnu 3a nocnefHue
40 net nnowanb, 3aHATas CHeroM, 3aMeTHO yMeHblWwunacs. MiHaye rosops, Tenepb CHera He HaMl-
TWU B TeX MecTax, rae eweé B 1970-X rofax MOXHO OblI0 UTPaTb B CHEXKMW NO3[HENH 0CEHbIO MK
paHHeit BecHoii. Camoe 3aMeTHOe yMeHblUEeHWNe CHEXHOro NOKPOBa B ropax OTMeYeHOo Ha 3anaje
CeBepHoit Amepuku v B LiBeitapckux Anbnax — maeHbIM 06pa3oM, Ha HEOOMbLIUX BbICOTAX.

Puc. 2.4.3. Memeoponozauyeckuli cnymHux.

MemeoponoauvecKuli cnymHuk — UCKYCCMBEHHbIU
CNYmMHUK Hawel naaHemsl, CO30AHHbIU 0N Noy-
YeHus U3 KOCMOCa Memeoposo2U4ecKux OaHHbIX
0 3emse, Komopble UCNONbL3YIOMCA 0/ NPO2HO3d
noeo0ds! unu HabaoeHul 3a kKaumamom. C noMowbto
Opy2ux UCKYcCMBeHHbIX CNyMHUKO8 BO3MOXHA nepe-
0a4ya cuecHana mesnesuU3UOHHbLIX KAHas08, paboma
asmMoMoObUIbHbIX HABU2AMOPOB U MH02020 OpYy2020.

N3meHeHUs B KONMYECTBE W PexMUMe BbiNafleHNsA 0CAKOB, TassHUE TOPHbIX IeHUKOB U 0blee
NoBLILIEHME TeMNepaTypbl HA NnaHeTe — BCe 3T MPOABNEHUA U3MEHEHUA KauWMmaTta NpuBOLAT
K TOMY, YTO NOCTENEHHO MEHAETCA CTOK peK (To eCTb 06BEM BOAbI, KOTOPbLIA PEYHON NOTOK Nepe-
HocKT). OBLIYHO CTOK peK MEHSIeTCA OT CE€30HA K CEe30HY, OAHAKO eCTb HEKOTOpble MHOFONETHUE
3aKoHOMepHOCTU. [TonyyaeTcs, YTO M3-3a U3MEHEHMA KNMMaTa NPUBbIYHASA paboTa pekn Hapyla-
eTcA. B pesynbrate MOryT NnponMcxoanTh KpynHble HABOLHEHWA U 3aTOMIEHNE HACENEHHBIX MYHKTOB
BAO/Ib PEKM UK, HA0OOPOT, PYC/IO MOXKET NEPECOXHYTb. B yMepeHHbIX WMpPOTax pekn CTanu nosxe
3amMep3aTb M paHblie 0CBOOOXAATbCA OTO NbAad. Bce 3T M3MeHeHUs HEOOXOAUMO YUUTLIBATL MpK
NNaHUPOBAHUU XO3ANCTBEHHON AeATeNbHOCTU. Beab, KaK M3BECTHO, peKa UrpaeT OrpoMHyI0 pob
B 3KOHOMMKe. ITO TPAHCNOPTHAA apTepua ANs NepeBO3KW rpy30B U NACCaXKUPOB, UCTOYHUK IHEP-
TMU ANA TMLPOINEKTPOCTAHLMIA, UCTOYHUK NPECHON BOAbI AN II0AEN U OpoLleHna nonen.

i

o—<—<—4

bacceiin 8odoéma (8oOocbopHebili 6acceliH, Bodocbop) — yacme cywu,
C Komopoli Bce N0BEPXHOCMHbIE U 2pyHMOBbIE BOObI CMEKAOMCA 8 onpede-
NIEHHbIL BOOOEM, BKIIOYAS PA3/IUYHbIE €20 NPUMOKU.

Puc. 2.4.4. Cambiii 60sbwol 8B000c60pHbIL baccelin
v p. Ama3onku 8 HxHol AMepuke — e20 niouyaos
cocmasnsem 7 MIH KM2.

ATRENTHVICENR 1
AN F
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Puc. 2.4.5. Hun — camas npomsxéHHaAa pexka 8 mupe.

—

Puc. 2.4.6. balikan — camoe 60/1bLI0E NPECHOBOOHOE

CTpaHbI, KOTOpbleé MUMEKT CaMble 6onbLimne 03€po Ha 3eme.

3amnacbl NpecHoit BoAbl Ha 3emne, — 310 bpasunusa
(4epe3 e€ TeppuTOpPUIO NPOTEKAeT CamMas MOJHO-
BOfHaA peka B Mupe — Ama3oHka), Poccus n Ka-
Hapa.

OpHako 3anackl MpecHOi BOAbI pacnpefene-
Hbl BO BCEM MUpe KpalHe HepaBHOMepHo. OKono
700 M/IH YenoBeK B 43 CTpaHax yXe cerofHa cTpa-
AAI0T OT 3aCyX M HexBaTKu BOAbI. [laxe B cTpaHax,
obecneyeHHbIX BOAHbIMU Pecypcamu, TakuUX Kak
bpasunus unu Poccus, ectb 3acywnusbie o6nactu
C HepfoCTaToOYHbIMM 3anacamMu MpecHon BOAbI
(Puc. 2.4.8). N3meHeHna knumata TONMbKO YyCy-
ryonsT 3Ty NPUPOLHYI0 «HECMPABEANUBOCTbY:
OefHble BOJOM pervoHbl CTaHyT ewg Gonee
3aCyWAMUBLIMW U OYAYT UCNbITHIBATb MOCTOSHHbIN

«BOAHbIN cTpeccy (Puc. 2.4.2 n 2.4.7). Puc. 2.4.7. [lpozHo3upyemoe CoKpaujeHue BoOHbIX
pecypcos 8 CLUA: a) 6e3yuéma usmerneHull knumama
u 6) Cy4émom KAUMAMUYECKUX PUCKOB.

a) be3 yuéra u3meHeHuit knumata 6) C yuérom usmeHeHuit Knumara

Puck HexsaTku npecHon Bogbl B 2050 rogy

B KCTpeManbHbIi I 2KCTPemManbHblit
I Bbicokmit I Bbicokuit
[ Cpeahuin 1 CpegnHuir
1 Huskuit 1 Huskuit
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Puc. 2.4.8. {umenu woxHbix pe2uoHos Poccuu u LleHmpansHol
A3uu yme CmONKHYAUCL € Npo6aeMoli Hex8amxu 8o0bI.

Kak MOXXHO CHU3UTb PUCKKU?

[lo HefaBHWX MOP PYKOBOAMTENM, OTBETCTBEHHbIE 3@ BOAHOE XO3AWCTBO, HE 3aflyMblBANNCh
0 TOM, YTO M3-3a U3MEHEHUI KIMMaTa UM NPUAETCSA NepecMaTpuBaThb BCIO CUCTEMY yrpaBieHNS
BOAHbIMU pecypcamu. 0gHaKo 6e3 3Toro ye HUKak He 06oiTuch. Ecan 3apaHee He NpUHATL CO-
OTBETCTBYIOLWMX NpeaynpeauTeNbHbIX Mep, yiep6 oT HEOXKUAAHHbIX CUNbHBIX 3aCyX, HABOAHEHUIA
WAU OT COKPALLLEHNA 3anacoB NPECHOI BOAbl MOXET 6biTb OFPOMHbIM.

Bo-nepBsblx, HEO6XOANMO NMOCTOAHHO COBEPIIEHCTBOBATL METEOPOIOrMYECKUE NMPOrHO3bl. OHMU
MOMOraloT 3apaHee NpeAckasatb BEPOATHOCTb HACTYNIEHUS TOFO AU MHOTO ONACHOTO NOFOAHOMO
ABNEHUA — BYb TO CUbHBIN IMBEHb UAU IKCTPEMANbHASA 3acyXa.

B0-BTOPbIX, €CTb MHOXKECTBO MHMKEHEPHbIX PelleHNii, KOTOpble CHUXKAKT PUCKU ANS Noaeil U
MHGPACTPYKTYPbl. ITO MOXKET ObITb CTPOUTENLCTBO HOBbLIX MAOTUH W BOJOXPAHUNULL HA PeKax,
4TOObI 6bIIO NIErye PeryampoBaTh UX CTOK, COOPYXKEHME creuuanbHblx Aamb Baonb Gepera peku,
3aWMILAOLMX NPUOPEXHbIE NOCENEHUS OT CUNbHBIX HABOAHEHNUIA.

B-TpeTbux, Heob6x04MMO COKpalLaTh notpedaeHne Boabl. Hanpumep, MOXHO UCNONb30BaThL [0-
XEBYI0 BOAY UM MUCNOb30BaTh BOAY MOBTOPHO. Y)Ke CYLEeCTBYIOT CneuuanbHble YCTaHOBKU Mo
onpecHeHuo Mopckoii Boabl (Puc. 2.4.9). Hy u koHeYHO Heo6X0[MMO MOMHUTL O TOM, YTO BOAY
Haf0 PacxoAoBaTb 3KOHOMHO!

Puc. 2.4.9. 30800 no onpecHeHuw MOPCKOU B0ObI,
06veduHénHbie Apabekue Imupamsi.
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Kak opesHue uxoeliybl JlamuHcKol Amepuku
adanmuposanuch K MeHAIUWeMyca Kaumamy

OCHOBHbIM UCMOYHUKOM CYLecmBoBaHuUsA 015 KOPeHHbIX Hapodos LleHmpansHol u Hx-
Holi AMepuKu 6b11U CesIbCKOX03ALCMBeHHbIe Ky/bMypbl, KOMOPbIe OHU BbIPALLUBAIU BOKPYR
cBoux noceneHud. B 8bicoko2opHbIx palioHax, 20e 3apodunucs MHoaue OpesHue YuBuU3a-
yuu uHoeliyes, npou3soAcmMBo Npo00BOILCMBUSA 6blI0 02PAHUYEHO U3-30 HePABHOMEPHO20
pacnpedesnieHus 800HbIXx pecypcos. Bo spems ce3oHa doxdeli Hedocmamka 8 Booe He bbiJio.
A Kak e 06cmosnu 0ena 8 cyxoli ce30H?

Bo 8pems cyxo20 ce30Ha OCHOBHbIM UCMOYHUKOM B00bI bblU peKu, bepyujue c80€E Ha-
4asi0 U3 BbICOKO20PHbIX IeOHUKOB. O0HAKO peKu obecneyusanu 8000l MOJIbKO NoCeNeHuUs
800/1b peyHol 0o/uHbl. Ymobbl umems nocmosHHbII docmyn K B8ode, OpesHue uHoelickue
naemeHa 8bIHyX0eHbl 611U NPUOYMbIBAMb PA3/UYHbIE MEXHOI02UU U NPUCNOCobIeHUS.

JpesHue yusunuzayuu uHoelyes ymenu ynasausams, uabmposams u xpaHumse 0o-
X0esyto 800y, cmpoums HasemHble U NOO3eMHble OpocUmesibHble KaHAbl, Yycmpolucmsa
0714 U3MepeHUs Koauyecmsa XpaHumol 8oosl. OHU Oaxe cymesnu coeOUHUMb peyHble bac-
celiHbl Tuxo2o u AmnaHmuyecko2o okeaHos. Mmu 6bina paspabomaHa cucmema npoeHo3u-
poBaHusA no2o0sl. OHU onpedensnu, Koe0a 001xeH Ha4yambsCs ce30H 00x0el, a Ko2oa cyxol
Ce30H, Ymobb! Iyduie 0p2aHU308aMb N0Ces U CO0P YpoXas.

WHKeHepHble BO3MOXHOCMU KOpEH- Puc. 2.4.10. Cucmema cbopa 800si 8 Hacka

HbIX HAPOO0B8 AMEPUKU MaKXe No380Asu (toxHoe nobepexwve [lepy) 0217 nodsemHbix
aKBeOYKOB U N00aqu 8 CJI0U 2pyHMOBbIX BOO.

BbINPAMAAMb PYyCcAa peKk u cmpoums Mo-
CMbl, BUCAYUE USIU C 0NOPaMu, YyCMaHos-
JIeHHbIMU Ha OHe peKu. JlpesHue uHoeliybl
Makxxe UCNo/b308aaU NPOMOYHYI B0OY
0217 00Cy2a U penu2uo3HbIX yepemoHudl.
Hanpumep, caauwjeHHUKU Kynbmypel YasuH
Nnyckanau npomoyHyl 800y no mpybam
BHYMpU xpamos, 4mobbl NoaYy4UMb 38YK,
noxoxuli Ha pelYaHue s2yapa (s2yap 6bin
00HUM U3 ux 6oxecms).

Boda makixe ucnonb308anack 018 BbINUAUBAHUA KAMEHHbIX 6JIOKOB, NpUMEHAeMbIX 8
cmpoumesniscmge. Boda npocayusanace 8 xumpoymHO npooenaHHble Weau u 3amep3ana
mam HoYbi0 NpU MUHYCOBOLU Memnepamype, NOCmeneHHo c030a8as 8 KAMHe MpewuHb! npa-
BUNIbHOU (hopMbI.

To ecmb uHOeliybl LleHmpansHol u HxHol AMepuku, Komopsble XUau Ha 02poMHOU mep-
pumopuu om cospemeHHol Mekcuku Ha cesepe 00 Yunu u Ap2eHmuHs! Ha 02e, bbl1u nepso-
npoxodyamu no Ucnoib30BAHUI PA3IUYHbIX MexHono2ull 014 adanmayuu K Hebaazonpu-
AMHbIM KNUMAMUYECKUM YCI0BUAM.

Ce200Hs, B YCNOBUSX MEHSAIOWE20CS KAUMAMA U Kanpu308 n0200bl, Ob110 6bI Ype3sbiyali-
HO N0JIe3HO BCNOMHUMb U 0OHOBUMb, C YYEMOM COBPEMEeHHbIX HAY4YHbIX 3HAHUL, OpesHue
Mepbl adanmayuu.

o mamepuanam b.K. betimc u ap.
«UW3MeHeHUs KauMama u 800HbIe pecypcbi».
MI3UK, enesa, 2008.
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Bonpochl

1. Kak Ha3blBaeTcs HayKa, KOTopas U3yyaeT Boay?

2. Kakas cTpaHa 06/i1afgaet cambiMu 60NbWIMMM 3anacamMu BOA-
HbIX pecypcoB?

3. Kakvne pernoHbl M1pa, o NPOrHo3am y4YeHblx, MOTYT NOCTpa-
AaTb 60/blUEe BCEro OT HEXBATKM MPECHO BOAbI U MoYeMmy?

4. K bacceiHy KaKoii peKu 1 Kakoro Mopsi OTHOCUTCS Balll POLHOA
ropoa?
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3apaHue

HanguTe Ha pu3nKo-reorpaduyeckon Kapte Mupa peky
Ama3zoHka. OueHuTe e€ pauHy, nnowanb BofoCcOOPHOrO
bacceitHa U cpaBHUTE C CaMOW KPYMHOM PeKoW B Balleil

CTpaHe.
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2.5. | Kak n3meHeHuns KNMMarta BAMAIOT Ha... CeJIbCKOE X03ANCTBO

Ha nepBbiit B3, rmobanbHoe noTenneHne JOAKHO CNOCOBCTBOBATb PAa3BUTUIO CENbCKOMO
X03AMCTBa B ceBepHbIx cTpaHax. OgHako He BCE Tak npocto. [loTennenue B 06nactsx, rae [o
3TOro 6bIN10, K NPUMeEpY, CAUWKOM XOJI0A4HO, YTOObI BblpalMBaTh NiLeHULy, 06s3aTenbHO bypeT
COYETaThCA C NOTEMNJIEHUEM U B TEX PailOHaX, FAe A0 3TOro Obln MAEaNbHbI KNUMAT A5 CENbCKOTO
X03AMCTBa. TaM CTaHeT 3aMeTHO Xapye U, B 60NbLMHCTBE palioHoB, cywe! Bbipawmsarb Te xe
camble 0BOLWYM M DPYKTbI B paitoHax, rae Ux KyNbTUBMPOBAW HA NPOTSKEHUU CTONETUN, U CNOXKMU-
nUCb onpefenéHHble TPAAULMM CENbCKOrO X03AMCTBA, CTAHET ropas3fo CloXHee (UM BOBCE He-
BO3MOJXHO).

Takum 06pas3oMm, rae-To CeNbCKOe X03ACTBO CTAaHET Goiee BLITOLHbIM, A TAe-TO U HAa0bopOT.
N npenckasaTb KOHEYHbIA WTOr TaKOW «rN06GaNbHOM CEeNbCKOXO3AMUCTBEHHOW NepecTpoinKuny
ANA pa3NNYHbIX FOCYAAPCTB TOYHO NOKA eLué 0YeHb CI0XKHO.

HyXHO yuMTbIBATH, 4TO, KPOME KAMMATA, HA CENbCKOE XO3ANCTBO BAUAIOT eWe 1 gpyrue npu-
poaHble haKTopsl.

Hanpumep, B CLUIA, EBpone v Poccuu ofHa M3 OCHOBHbIX 3€PHOBBIX KYNbTYP — 03MMas NileHuua.
Mpv noTenneHnn KNMMarta 30Ha UaeanbHbIX KTMMATUYECKUX YCNOBUIM AN €€ BblpallUBaHMA CLBU-
HeTcA Ha ceBep. Ho nouBbl, KOTOPbIE HAXOAATCA B 3TUX HOBbIX PErMOHax, He TaK Xopowwu Ans
MWEHNLbI, KaK YEPHO3EMHbIE MOYBLI, HA KOTOPbIX €€ BbipalMBaloT cernyac! YTobbl ynyylwmuTh
KauyecTBO NoYB, NOTPeOYIOTCA MaclTabHble paboThl N0 YNYULLEHWUIO N0J0POAUS 3TUX TEPPUTOPUIA,
a 3T0 J0CTaTOYHO AOPOrO.

03uMas nweHUYa - 3mMo nNweHuya, Komo-
pyto cetom He BecHol, Kak 06bIYHO, a C KOHUQ
Jlema 0o oceHu. JJo HacmynieHus 3UMHUX XO-
710008 POCMKU NuwieHuysbl ycnesarwm npopa-
CMU U XOpOWO YKOPeHUMbCs, a C HacmynJe-
HueM BeceHHe20 menja npoooKAOM pacmu u Co3pesarom
HECKOJIbKO paHblUe, YeMm Aposbie (BeceHHUe) Nnocesbl.
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N3meHeHWe knumata Takxe BAMUAET Ha NPOU3BOACTBO (DPYKTOB W oBolieid. KOCTOUYKOBbLIM
(pyKTaM, 0CO6EHHO BUIWIHE U YepeLiHe, HYXHbl AHM C MPOXNafHOI TeMnepaTypon Ans co3pe-
BaHMUA. HEeCKONbKO CMIWKOM TENAbIX AHEN NOAPAL — U BEPOATHOCTb ONbIIEHUSA, @ 3HAYUT U CO3-
peBaHMA NN0AA, 3HAYMTENbHO CHUXKaeTCA. HecBoeBpeMeHHble 3aMOPO3KWU MOTYT HaHeCTU ewweé
6onblwumit ypoH. Tak, no3gHue 3amopo3ku B 2012 roay noryounu 90% ypoxas BUWHW B aMepu-
KaHCKoM wtate MuyuraH.

CTpaHbl, pacnonoxeHHble B yMepeHHOM U Gofiee CypoOBbIX KAMMATUYECKUX MOsCAX, TaKue
kak Poccus n KaHaga, MOryT CTONKHYTLCA C elé ogHON NpobnemMoi: pocT KOHKYPEHLUN Mexay
NeCHbIM U CeNbCKUM X03AiCTBaMU. M3-3a N3MEHeHNs KNMMaTta CTaHeT BO3MOXHbIM CenbCKOXO-
3AICTBEHHOE OCBOEHWE HOBBIX 3€Meflb, 3aHATbIX B AAHHbIN MOMEHT necamu. B pesynbrate mo-
ryT YBEAUYUTLCA TeMNbl BbIPYOKM necos. [laxe B Tex paloHax, rne cenbckoe X03aiCcTBo 61M3KO
K 3KCTpeManbHoMy (KpaitHWUI ceBep CeNnbCKOX03AMCTBEHHOW 30HbI), NPOLYKTUBHOCTL 1 ra 3emnu,
3aHATOrO CENbCKOXO3AWCTBEHHbIMU KyNbTypamu, BCE paBHO Gonblue, Hexenu y 1 ra, 3aHATOro
necom. Mo3tomy HeO6XOAMMO BAYMUMBOE NNAHUPOBAHNE CENbCKOX03ANCTBEHHOTO OCBOEHMUSA HO-
BbIX TEPPUTOPUA.

Bo BCEM Mupe cenbCKOMY X03ANCTBY NPUAETCA aAaNTUPOBATHLCA K HOBBIM KNMMATUYECKUM YC-
nosuAM. IKkcnepTbl MexayHapogHOM NpoLOBOALCTBEHHON OpraHM3aunmn NpuLWan K BbiBOAY, YTO
nocne 2030 roga BO MHOTMX pernoHax naaHeTbl YPOXaNHOCTb CeIbCKOXO3ANCTBEHHBIX KYNbTyp
OyAeT CHUXATLCA U3-33 U3MEHeHUIt KnumaTa. [porHo3bl NOKa3bIBAKOT, YTO CaMble CepbE3HbIE NOo-
CNeacTBUsA BEPOATHbI B TPONMUYECKUX PETUOHAX, e 0COOEHHO BbICOKA BEPOATHOCTb aNbHeMLe-
ro COKpaLeHu1a ypoBHA 0CaAKOB.

B cTpaHax Tponuyeckoit Adpuku obecneyeHne HaceneHus NpogoBONLCTBUEM U3-3a YCUMUBA-
tOLMXCA 3aCyX, HABOJHEHUI M NepenazoB KOMYeCTBA 0CAAKOB OYAET OAHOMN U3 IMABHbIX Npo6aeM
B 6nuxanwue gecatunetus. Mo oueHkam cneuuanuctoB BcemmpHoro 6aHKa, npu NOBbIWEHWUY
cpegHemMupoBoO Temnepatypbl Ha 1,5-2 °C 1 cokpaweHun Konmyectsa 0CagkoB K 2030-2040-m
rogam nnowanu AN BblpallMBaHNA KyKypy3bl, npoca u copro cokparatca Ha 40-80 %.

B MeKcuke M3-3a 3acyX CHUXAETCA NJoWaab 3eMeNb, NPUrOLHbIX ANs BbIpalLWBaHUA Mauca
(KyKypy3bl) — OCHOBHOI1 CE/IbCKOXO3ANCTBEHHOM KYNbTYPbI 4151 3TO CTPaHbI.

3epHosbie Kynemypsl — saxxHeliwas epynna
pacmerudl, Oaruwux 3epHo, OCHOBHOU npo-
OYKM nuUmMaHus YesnoBeKa, Cbipb€ 019 MHO2UX

'1 s
TRARE A
ompacneli NpoMbiWAeHHOCMU U KopMa 05 ‘-.'i \ ey
CeNbCKOXO3ALICMBEHHbIX KUBOMHbIX. K 3epHOBbIM Kynbmypam
OMHOCAMCA NUWeHUYd, poXb, puc, 08Ec, sYMeHb, KYKypy3d, = \ N\

Cop2o, NPoco, epeyuxa u MHozue opyaue.
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OcHoBHas 3epHoBas Kynbtypa HOro-BoctouHoin Asum — puc. Ero BbipawmBaioT, B YaCTHOCTH,
B AeNbTax KpynHbix pek. [1o mepe TOro, Kak NOAHWMAETCA YPOBEHb BOAbI B OKEAHE, HU3MEHHbIe
YYACTKM PEK OKA3bIBAKTCA 3aTOMNEHHbIMU CONEHOW BOLOM, YTO MOXET NPUBECTU K rMbenn noce-
BOB. 0CO6EHHO NOCTPAAaeT OT NOBbILWEHMA YPOBHA MOPSA Y4aCTOK TeppuTOopUn BoeTHama B aenb-
Te pekun MeKOHr — 0gHOM M3 MUPOBLIX LLEHTPOB BbipalMBaHua puca. oBblleHNe ypoBHA MOPS
paxe Ha 30 CM MOXeT NpUBECTU K COKpaLLeHUI0 NPOU3BOACTBA 3TOW KynbTypbl HA 11 %.

To ecTb iNA CENbCKOO X03ACTBA HAUGObLLUYI0 ONACHOCTL NPEACTABAAIOT TaKMUe NPOABIEHNSA
W3MEHEHUA KNMMaTa, KaK NoBblleHMEe TEMNEPATYPbl, U3MEHEHME PEXMMA pacnpeaeneHus ocas-
KOB, NOALEM YPOBHA MOpPs (415 NPUOPEKHBIX HU3MEHHOCTE) U YacTble 3aCyXM U HABOJHEHUS,
0C06eHHO B 0611aCTAX, NPEAPACTONOKEHHDIX K CTUXUIAHBIM GEACTBUAM. ITU U3MEHEHUA BAUAIOT
Ha CeNbCKoe X03AMCTBO, BCE Goee OCTPOM CTaHOBUTCA npobnema obecneyeHus NPOAOBOJb-
CTBEeHHOW 6e30nacHoCTH.

MpodosonbcmeerHHas 6e30nacHOCMb 3aK/04Aemcs 8 MoOM, 4mo Bce
Modu 8 ntoboe Bpems umetom 0ocmyn K 6e30NACHbIM, NUMAMeENbHbIM,
a Makxe NpusbIYHbIM U BKYCHbIM NPOOYKMAM NUMaHus, Heobxo0umbimM 0715
noo0oepaHus aKMuBHO20 U 300p0B020 06PA3a KU3HU.

Henb3s 3abbiBaTb M 0 TOM, YTO CENbCKOE XO3ANCTBO —
3TO UCTOYHUK foxoaa Ans 1/3 Bcex paboTaowux Ha 3em-
ne niofieit. B HekoTopbix cTpaHax Asuu u Adpukn 6onb-
e NONOBUHbI HAacCeNeHNs 3aHATbI B CENbCKOM X03AalicTBe!
N3meHeHMe KNMMaTa He TONLKO CHUXAET 0OBEMBI NPOU3-
BOACTBA NMPOAOBONLCTBUA, HO U BAUAET Ha JOXOAbl Hace-
NeHUs, CBA3AHHOTO C 3TOI OTpacabio! 3Ty LenoyKy MOXHO
NPOAONIKMUTb: eCNu BCNeACTBUE Kapbl U 3acyxu feduunt-
Hasf NULA roTOBUTCS B FPA3HON NOCYAe rPA3HbIMU PYKaMy
M He MOXeT NPaBWUIbHO XPAHWUTLCH, TO OHA CTAaHOBUTCH
ONACHOW AN 340pOBbA IIOAEN.
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To €CTb OLHUX NULLb MIOCOB U3MEHEHUE KNMMATA [/ CENIbCKOTO X03ANCTBA AAXE B CEBEPHbIX
CTpaHax He NPUHECET, 1 BbIPaLLMBATb aHAHACKI HA Jaye B bimKanwem Oyayliem Mbl C BaMU BpA[,
nu cmoxeM. [03ToMy Haflo 04eHb BHUMATENIbHO CMIAHMPOBATb U3MEHEHME CENIbCKOTO X035MCTBa,
4TOObI N36€XaTb 6ONbLNX YOBITKOB W, €CNIM €CTb TaKas BO3MOXHOCTb, U3BI€Yb KaKYI0-TO BbIroAy
OT NoTenneHus Kanumara.

U3meneHue knumama yxe yoapunio
no npoussodumenam Koge

3assneHue o mom, Yymo nomenyieHue speoum KogeliHomy 6usHecy, coenana MexoyHa-
pOOHas KogpeliHas opeaHusayus, o6veduHsowas 77 cmpax. Tom 1 °C, Ha kKomopslil no-
BbICUNIACH MeMnepamypa Ha naaHeme 3a nociedHue 100 nem, 0KA3GAUCh KpUMUYHbI 0N
KogheliHbIx n1aHmMayud.

Koge npuHocum conudHeili 0oxo0 makum cmpaHam, Kak bpaszunus, MHooHe3us u Ko-
cma-Puka. B 00Hol mosnbko bpasunuu 8 200 8blpaujusaemcs cabiuie 2 MAH m KogelHbix
3épen! O0Haro pocm memnepamypsl, 6oJiee yacmele 3acyxu U HOBble Bpedumesnu, Komopsle
noABAAMCA 8 patioHax, 20e BbIpauusaemcs Koge, CHUXAM KaK Koau4yecmso, maK u Ka-
yecmso cobupaembix 3€peH.

Haiimu 6onee npoxnadHsie y4acmku 015 BbIPALUUBAHUSA KOe He mak npocmo: 8 mpo-
nuYecKux cmpaHax 0/18 3mo20 Ha0o NOOHUMAMbCA 8 BbICOKO20pbe U NpU 3mom ewyé noobu-
pams nodxodsuue naowaoku. Tak Kak N0006HbIX y4aCMKOB HEMHO20, CMOSM OHU 00POXe,
Yem 3eM/1A HA PABHUHAX, 04 U OCBOEHUEe HOBbIX NIAHMAYULl moxe mpebyem 3Ha4umebHbiX
8/10)KeHUd.

Tak ymo Yawka Kogpe 8 Hedanékom bydywem Moxem cmams Hacmoswell poCKOWbio 015
yeHumenel apoMamHo20 HANUMKa.
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Bonpochl

1. Yem ApoBas nweHuLa omimyaercs oT 03UMOA?
Kakyto nyywe cesatb B Bawem pernoHe? Movemy?

2. Kakne 13 3epHOBbIX KyNbTyp BbIpalMBAOTCSA B BALIEM
pervoHe? Mpo3uT M UM U3MEHEHUE KNMMaTa?

3. Noyemy nosbiWeHWe YpOBHA MOPA ONACHO /1A NPOU3-
BoacTBa puca B Oro-BoctouHoit A3umn?

4. Y10 TaKoe NpoJoBONbCTBEHHAN 6€30MACHOCTb?
06bscHWUTE HA NpuMepe.

5. Kakas pons niogeit BO BCEM MUpe 3aHATA B CENIbCKOM
X03A1cTBe?
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3apaHue

Bmecte ¢ yuuTenem reorpaduu CocTaBbTe CRMUCOK
OCHOBHbIX Ce/IbCKOXO3AWCTBEHHbIX KYNbTYP, KOTOpble
BbIpaLLMBAIOTCS B BALLEM PErnoHe.

HaiiguTe nHdopmawmio 06 ypoxKanHOCTH ITUX KYNbTYp B
BalleM pernoHe 3a nocnefHue roasl. OHa yBennymsaer-
€A unu cokpawaetca? beuin nn 3a 3T0 BpeMa Heypoxau,
W C YeM OHM ObINKN CBA3AHBI?

MNogymanTe, KaK U3MEHEHUA KAMMaTa MOryT OTpasuTb-
CAl Ha MPOAYKTUBHOCTU 3TUX U LPYrUX KYIbTYp B BalleM
pernoHe. MoxeT ObiTb, HOBblE KNMMATUYECKUE YCNOBUA
NO3BOJIAT BbIPALLMBATb KaKMe-TO Apyrue KynbTypbl?
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2.6. | Kak u3mMeHeHUA KNMMaTa BANAIOT Ha... NPUOPEXKHbIe peruoHbl

B npubpexHoit 30He npoxueaet 6onee 50 % MMPOBOTO HAaceNeHUs, OHO NPOU3BOAUT Gonee
70 % BCeil MMPOBOI NPOAYKUMM. 3[eChb PACcMONOXEHbI MHOTME KpyMHeWwWwWe ropoaa, noprbl,
TYPUCTCKME 30HbI, NPOUCXOANT UHTEHCUBHAS IKOHOMUYECKAR AeATENbHOCTb.

bonee Toro, npm6pe>+<Hb|e 30HbI TECHO 3KOHOMUYECKU CBA3AHbI C y,U,aJ'IéHHbIMM oT 6epera pal7|-
OHaMW. n03TOMy BO3[eMCTBMA HA 6eperOBb|e 30HbI Cepbé3H0 BJINAIOT Ha 3KOHOMUKY N yCnoBUA
XWU3HWN paxe Baann OoT HUX.

MpubpexHble TEPPUTOPUN CUILHO NOABEPXKEHLI BO3AENCTBUIO U3MEHEHMIT KnuMaTa. OCHOB-
Hble Yrpo3bl ANA HUX — 3TO NOBbIWEHWE YPOBHA OKEaHa, YBENUYEHNE UHTEHCUBHOCTU WITOPMOB,
KOTOpble Bbi3bIBAIOT HABOAHEHUS W pa3MblBbl GEperoB, a Takke yBENMYEHUE YUCIA OMACHBIX
NOTOAHbIX ABNEHWIA.

MoebiweHue ypoBHA MUpoBoro okeaHa

YpoBeHb MupoBOoro okeaHa BOT yxe 6onee 100 neT HeykIOHHO pacTéT. 3a Becb XX BeK
OH noBbicuacs Ha 17 cm. Kasanoch 6bl, 3T0 COBCEM HEMHOTO, O4HAKO 1A CTPaH, PACMNONOXKEHHbIX
6NM3KO K YPOBHIO MOPS (MNU [AXe HUXKE HEro) 3T0 MOXET ObiTb Ype3BblyailHO onacHo! OpfHa
13 OCHOBHbIX MPUYUH JAHHOTO npoliecca — rMobanbHoe U3MEHEHUE KnUMaTa.

MexnpaBUTeNbCTBEHHAA Fpynna 3KCMEpTOB MO M3MEHEHMIO KAMMAaTa OTMEYAeT, YTo MOBbI-
WweHue ypoBHs MupoBoro okeaHa ¢ cepeaunHbl XIX BeKa NpouCcX0AnNo0 6bICTpee, YeM B CpefHEM
33 [Ba npepblaylmux Thicayenetus. B nocnegHee ctonetve ypoBeHb OKEaHa MOBbLIWAETCS BCE
ObicTpee u ObicTpee.

Cygute camu: cKOpocCTb NoBbIWeHMA ypoBHA MupoBoro okeaHa mexgy 1901 n 2010 rogamm
B CpefiHeM cocTaBnana 1,7 mm B rog (To ecTb Te camble 17 cm 3a cTonetue), mexay 1971 v 2010 ropa-
mMn — 2,0 Mmm B rof, a mexgay 1993 n 2010 rogamu — 3,2 MM B rog,.

CyliecTByIOT 1BE NMPUYMHBI NOBLILIEHUSA YPOBHSA OKeaHa:

1) TasHue negHMKOB [peHnaHanm u AHTapKTUABI, B pe3yabTate yero 8 MMpoBoOi OKeaH nocTy-
naeT JONOJHUTENbHbIN 06BLEM BOAbI;

2) TepMUYecKoe paclmpeHue Boabl. Mpy NoBbIWEHUM TeMNEPATYpbl BOAA paclumMpseTcs U 3a-
HUMAET 6ONbLW KNI 0OBEM B MPOCTPAHCTBE.
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[na nporHo30B U3MeHeHUA KnuMaTa y4€Hble NCNONb3YIOT COXHbIE MaTeMaTUYecKue mogenu,
KOTOpble YUYUTHIBAIOT CaMble pa3Hble PaKTOpbl, NPUBOAALME K U3MEHEHUIO KnuMaTa. KoHeuHo,
3TW MOLENN He MOTYyT TOYHO NpepfCKa3aTh, HA CKONbKO CAaHTUMETPOB BblpacTeT YypOBEHb OKeaHa
yepe3 30, 50 unu 100 net. Ho gManasoH, B Nnpeaenax KOToporo OyAeT pacT ypOBEHb OKeaHa,
onpeaennuTb MOXHO.

B naTom oueHouHOM floknage MexnpaBnuTenbCTBEHHAA rpynna 3KCNepToB N0 U3MEHEHUIO KIN-
MaTta nuLeT, YTo NPU pasHblx cLeHapuax yposeHb Muposoro okeaHa nosbicutca: oT 17 o 38 cm
K 2050 rogy u ot 26 go 82 cm k 2100 rogy. B cpegHem noBblileHWe YPOBHA OKeaHa K KOHLY
TEKyLLero CToNeTMa cocTaBuT oT 40 10 63 cM, @ 3TO yXKe cepbE3Has yrpo3a npuOpexKHbIM 30HaM.
OcobeHHO 3TO KacaeTcs MasblXx KOpasoBbiX OCTPOBOB TUXOro OKeaHa M HU3MeHHOro nobepe-
Kbs HOro-BocToyHoi Asuu. Tak Kak MOBbIWEHWE YPOBHA OKeaHa OyAeT HEepaBHOMEPHbIM, OHO
NPOrHO3UPYeTCS 3HAYUTENLHO 6OMbWIUM B TPONMYecKUX WwupoTax — B XXII Beke BO3MOXEH pocT
Ha 1-3 M, a B nocsiefyoLLune CTONeTUA He UCKII0YEHO NoBbileHne Ha 5—10 M OT HblHEeLWHero YpoBHS.

MpubpexkHble panoHbl OKAXKYTCA NOA BOJON?

3-3a noBbiweHna ypoBHA MrpoBOro okeaHa OKayTCs 3aTOMJEHHbIMW NPUMOPCKUE PaBHU-
Hbl, 6epera GyyT NOCTENEHHO NOTOLWEHbI MOPEM, @ BOJOCHA0XEHNE NPUOPEXHbIX PaiioHOB MO-
KET HapyWMUTbCA. ITO CepbE3HbIe YrPo3bl ANs NYCTOHACENEHHbIX MPUOPEKHBIX CTPAH, TAKUX KaK
baHrnagew, Hurepua unu UHgoHe3ua. loctpapatoT OT NOBbIWEHUA YPOBHA OKeaHa 1 oTaeNbHble
KpynHble ropoaa, B Tom ynucne Llanxaii, banrkok, Mymb6an, [Qxakapta, byaHoc-Aiipec, Puo-pe-
Xanenpo, Manamu, Hoeblt OpneaH.

MXumenu Huoepnarnoos 2o0mosamca K Knumamuyeckomy yoapy

HudepnaHobl pacnonoxeHsl Ha HU3MeHHocmu. bonbwas yacms meppumopuu 3modi He-
6071600, HO YPe38bI4ALIHO NPOMbIWIEHHO PA38UMOL CMPAHbI BbLIA NOJYyYeHA NYmémM ocy-
WeHUs NpUBPeXHbIX 30H.

TexHo/M02UU OMKAYKU BOObI COBEPUICHCMBYIOMCA YKe He nepsoe cmosemue. V306pe-
mamesibHble HUOepIaHOCKUE UHXeHepbl, npedsudesuiue U3MeHeHue YpoBHA MOps, 0aBHO
coBepuieHCMBYIom KOHCMPYKUUU 2U0pomexHuU4ecKux COOpYeHul, Komopble cnocobHbl
cOepxusams BCE BO3PACMAIOLUL HAMUCK BOOHbIX MACC.

Bempstbie MesbHUUbI UCNOIb308AUCH Agpcnélimoelix —
0/151 OMKAYKU BOObI U3 03€p. camas 6osbwas damba 8 Espone.

- ._!; g
m - —_—
4 e b — |

Mpu NoBbIlWEHNN YPOBHSA OKeaHa Ha 1 M OGyaeT 3atonneHo Ao 15 % naxoTHbIX 3emenb ErvnTta u
14 % noceBHbIx Nnowagen B banrnageww, 4To BbI30BET NepeceneHne muannoHos nogein! ConéHas
MOpCKas BOAa NonafaéT B NpuOpexHble rpyHTOBbIE BOAbI, KOTOPble BO MHOTMUX palloHaX 3€MHOr0
wapa npeAcTaBAAOT cOO0M OCHOBHOW UCTOYHUK NPECHOI BOAbI.
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Mo nporHo3aM Aaxe noBbllleHMe YPOBHA Mops Ha 0,5 M NpUBEAET K 3aTOMNEHUID OKOJO
40 TbIC. KM? NNOAOPOAHbIX paBHUH B Kutae. Hanbonee ysa3sBMMbIMU OKaXKyTCA 06WMPHbIE HU3KME
PaBHUHbI U HU30BbSA KPYMHbIX pek: XyaHx3, AHU3bI U APYrUX, TAe CPeAHAA NNOTHOCTb HAaCeNeHUs
nHorga pocturaet 800 yen./km?.

Puc. 2.6.1. [lpozHo3upyemoe 3amonseHue npubpexHbix
meppumopuli Ha Pa3uYHbIX MOMEPUKAX NpuU NOBbILIEHUU
YyposHa Muposozo okeaHa Ha 5 m.

B Mupe HacuuTbiBaeTCs 41 Manoe 0CTPOBHOE rocyaapcTBo. MHOTME U3 HUX BO3BLIWAIOTCA HAA
YPOBHEM MOPS BCEro Ha HECKOJIbKO AeCATKOB CaHTUMETPOB. Mpyu nosblweHun ypoBHs Muposoro
OKeaHa 3TM 0CTPOBA MOTYT NONHOCTbLIO MOTPY3UTLCS B BOAY, @ UX HaceneHne GyaeT BbIHYXKAEHO
UcKaTb NpUBEXMLLA B APYruX CTpaHax.

LitopmoBOe npegynpexaeHue

B nocnepnHee Bpems WTOPMbl B MPUOPEXKHBIX PailoOHAX UAW OTKPLITOM MOpe CTasn NPOUCXO-
JWUTb BCE Yale.

IKcTpeManbHble WTOPMOBbIE BETPbI Kak BOIM3M
bepera, Tak U B OTKPLITOM MOpE Bbi3bIBAIOT LUTOP-
MOBble HaroHbl — TaK Ha3blBAlOT PE3KUA Nopb-
€M YpOBHs BOAbl B MONYOTKPLITbIX MOPK BOAOEMAX
(3anuBax, HM30BbAX pek). O6pywwmBascy Ha nobe-
pexbe, LITOPMOBbIE HATOHbI YAaCTO CONPOBOXAAOTCH
3KCTPEMaibHbIMU 0CafiKaMU U HABOAHeHUAMU. ITO
MEeLaeT [BWXEHUI0 CyROB, paboTam Ha HedTsAHbIX
1 ra3oBblx NnaThopmax, Bbi3bIBAET 3p03Uto Heperos,
MelwlaeT oTAbIXy Ha nobepexsbe (Puc. 2.6.2).
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Tpazedusa Ha PuaunnuHax

B Hosbpe 2013 200a Ha QuaunnuHax cay4unacs MaclumabHas npupooHas Kamacmpo-
¢a. Ima cmpaHa, pacnonoxeHHas Ha 20pUCMoM apxunesaze, 06bI4HO NpuHUMaem Ha cebs
JIbBUHYIO 00J110 BCEX MUXOOKeAHCKUX maliyyHos, NpUKpbIBAs c060L a3uamckuii Mamepux.
Tak 6b110 U 8 3Mom pas.

CHayana Ha @uaunnuHax 6ywesan cynep-
matigyH «HMonaHoa», Komopsill YHEC KU3HU
1,8 msic. Yes08eK, 3amem Ha OCMpPoBa npuwia
Hosas Oyps — «3opatidax. [To daHHbIM uun-
NuUHCKUX saacmed, om cynepmatigpyHa nocmpa-
oanu 6,94 maH ¢ununnuHyes, cebiuie 580 meic.
yesi08eK NUWUIUCL KPOBA, NOCKOJbKY CMUXUS
nosHocmbio paspywuna 21,2 meic. 00M08 U Noy-
mu 20 msic. nospedua.

Ho cmpawHee sce2o no @uaunnuxam yoapun wmopmosol HG20H, KOMOpbIl 8 HEKOMmo-
pbix patioHax docmuzan 5 m. LlImopmossie Ha20HbI YACMO C/y4AOMCS, Hanpumep, 8 ycmoe
Hessl, 8bI3b18a5 HaBOOHeHUs 8 CaHkm-llemepbypae, Ho CaHkm-llemepbypa om WMopMOoBbIX
HA20HO8 3awuwiarom 0ambel, a Ha PuauNNUHax K 3MoOMy ABJICHUID OKA3G/IUCh HE 20MOBbI.

Pa3pyweHue 6eperos

Ewé oaHo cnepctBue noabéMa ypoBHS MOpsS — pasMblB U pa3pylieHUe BOMHAMKU U Npuboem
6eperos (Puc. 2.6.3-2.6.5). 0co6eHHO CUNbHO pa3pylueHne 3aTpOHYNO0 nobepexbe APKTUKU.
PaHble Gepera ObiaM Nyyile 3alMILEHbl IbAOM, TENEepb U3-3a NOTEMIEHNUA Niba CTANO MEHbLUE,
a WTOpMOB 6osblue, U pa3pylieHne GeperoB pe3ko yckopunocs. EcTb paiioHbl, rae 6epera otcTy-
natT Ha 10-25 n 6onee meTpos B rog!

Puc. 2.6.2. lllmopmoBsoli Ha20H.

J/A
— 5,0 M LUtopmoBo# HaroH

45m
HaroH 4,5 0,5 M BepxHsist Touka npunuea

CpeaHuin ypoBeHb Mops

Puc. 2.6.3. [lpumepsi pa3pyweHus
bepez08 8 Apkmuke.
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KoHeuHo, BOIHbI 1 MAaBOLKM «Cbefanu» bepera u paHblue. 3HaeTe in
Bbl, YTO TAKOE eOMbI?

3TMM CNOBOM Ha3biBanu OCTPOBA, KOTOpble CbeAanucb Bopoi. Ecnm
NOCMOTPETb Ha KapTy, COCTaB/eHHylo 6onee 100 neT Ha3ag, Mbl YBUAUM,
4TO MHOTUX OCTPOBOB yxe HeT (Puc. 2.6.4)! Ceilyac CKOPOCTb 3TUX NpO-
LeccoB yBenuyunach. MafaloT Masku, KOTopble CTaBUAW HA 6e30NacHOM
paccTosiHum oT 06pbiBa (Puc. 2.6.5), «CbeatoTcs» Aaxe AOBONBLHO Kpyn-
Hble MOCENKW, a NOJEN 0CTAaeTCA TONbKO nepecenaTs!

&

L%

Puc. 2.6.4. [pumepsi 3po3uu 8 Apkmure. KpacHbim Ve ecTb npumepbl, KOrga 3AaHua, Hasura-
068e0eHb OCMPOBA, KOMOpbIE yxe He cywecmsylom,  LWOHHbIEe MasKu MNWM Yy4acTKU JOPOr nNpulinoch

;I,IX «c;eﬂu» meﬁMa. ngaeMeHm Kapmesl 1890 e. npocTo 6pOCV|Tb 13-3a 3pO3uu, CNacTn ux 6b|ﬂ0
ope JlanmesblX, 10BOCUOUPCKUe ocmposa.

P P # HEeBO3MOXHO. bonee TOro, cnactu Henb3a paxe
HEKOTOpble HAaCeNEHHble NYHKTbI!

Puc. 2.6.5. HasueayuoHHbIl 3HaK «BaHbKUH»
6osbwe He cyujecmsyem. BocmoyHo-Cubupckoe
mope, 0. bonswol Jlaxosckud.

Hanpumep, Ha Anscke npuwnocb 6pocuTb Uenblii nocenok KuBanyHa, pacnoioeHHbli
Ha y3Koii nonocke cywu Ha 6epery CeBepHoro JlegoBUTOro okeaHa u nepecenutb 400 xuteneil
nojanbwe ot Gepera. CToumocTb Takoro npoekta — 6onee 200 MAH [ONN, XOTS NOCENOK Obin
HebonbLlWOW, 0Koso 70 4OMOB.

MMnsaxu Mopmyzanuu ucyezarom

JIKonoeu BcmpesoxeHbl meM, Ymo nobepexse
amoli esponelickoli cmpaHbl Haxooumcs nod 8o30el-
cmBsuem CuibHOU 3po3uu: yxe 8 bauxaliwee spems
MHO2Ue Nnopmy2anbCKue NASXU Mo2ym UCYe3Hymb.

lo oueHkam uccnedosamenel, 8 HEKOMOPbIX Me-
CMax OKeaH exe200HO nozioujaem 00 HECKOMbKUX
mempos bepeza. Xyxe sce2o obcmosm dena 8 pai-
OHe JWnuHbl HA Cesepe CMpaAHbI, 20e B8 MeveHue
nocnedHezo decamuaemus ucyesno 0o 70 M nobepe-
Xbs. Imom npoyecc Heobpamum!
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OnacHoOCTb ANA NPUOPEKHbIX

/

JKoCUctem

MoBbIWEHWE YPOBHS MOPS OTPAXKAETCS He TOJbKO HA MIOAAX U UX IKOHOMUYECKON AesTeNb-
HOCTU, HO M HAa NPUBPEXHBIX IKOCMCTEMAX, 0OUTAIOWMX KAK Ha Cylue, TaK U B MOpe.

OcobeHHO yA3BUMbI 3KOCUCTEMbI NPUOPEXHBIX HU3MeHHOCTelh. Kak npaBuno, oHu pacno-
NaralTCsA Ha ypOBHE BCEro HECKONbKUX CAHTUMETPOB Haj ypPOBHEM MOPA. 3TU HU3MEHHOCTU —
MecT006UTaHNe MHOTUX BUJOB XUBOTHbIX U PaCcTeHWIA, OHW UTPalOT KNIOYEBYIO PONb B HaKomMe-
HUW NUTaTeNbHbIX BelecTB. K TakKMM 3KocMcTEMaM OTHOCATCA IKOCUCTEMbI CONIEHBIX Mapluen —
HU3MEHHbIX MPUOPEIHBIX PANOHOB, 3a/IMBAEMbIX COIEHON MOPCKOI BOAOI BO BPEMS NPUIKUBOB.
MaHrpoBble ieca, KOTOpble pacnpocTpaHeHbl B NPUOPEKHBIX HU3MEHHOCTAX B 30HE BNAXHOMO

TPONUYECKOro Knnmata, TakKKe noCTpafatotT npu NOBbIWEHUN YPOBHA OKEdHa.

MoTenneHne oKeaHa NpeAcTaBiseT CyWECTBEHHYIO Yrpo3y Ais KopannoBbix pugos. Poct
TEMNepaTypbl BOAbl Bbile ONpPeaeNEéHHOr0 YPOBHA NPUBOAUT K TMOEIM MUKPOCKOMUYECKMX

BOAOPOC/EN, XUBYWNX B CUMOBUO3E C

KOopansaMn M NoCTaBnAlOWKUX UM 3HEPrUO pna pocCTa

M Pa3MHOXeHUA. bes noaaepXKu BO,D,OPOCﬂeVI KOpanibl UCNbITbIBAKOT CTPECC U O6ECL|,BeLIVIBaPOT-
ca. ﬂnMTeanoe NnoBbIWEHNE TEMNEPATYPbI MOpCKOI71 BOAbl MOXET NPUBECTU K Aerpagauum BCeW
3KOCUCTEMbI KOPAnioBbIX quDOB, KOTOpble ChyKaT cpep,017| 0bUTaHuS ONA MHOXeCTBa XUBbIX

opranusmos (Puc. 2.6.6).

JKocucTeMbl KOPaNNoBbIx putos
B ogacuocm

) ,3" > -
Benas uanns
Kynuk-copoka
MNenvkan

BHyTpeHHui pudh - naryxa :

Mopc«aﬁ Tpasa o @’
yﬁaHosue PbIObI
I g l“'I'I?'u‘“' i

20% 360

KOPan/oBbIX PUChoB NNaHeTbl  BUAOB TBEPABIX KOPanNos
1CYE3N0 32 HECKOMbKO BCTPEYaeTcs B bosbLIOM
NoCneaHNX AecaTneTni BapbepHom pudpe

I'pebenb putha

Puc. 2.6.6. [locnedcmsus usmeHeHus Kaumama
0/151 3KOCUCmeMbl KOpasi08bix pughos.

113-3a n3meHeHna knumara 1/3 N36bITOYHOTO YrNEKNCIIOro
B OKEaHe MoBbILIAETCS ra3a, HaxoasLLerocs
TeMneparypa Bofibl, B MOPCKOI B aTMocepe, NOrnoLIaeTes
BOAE COKPALLALTCA COAEPKAHIE .« OKeaHom. B pesynsrate
KanbLms. Kanbuuit HyxeH Ha MenKoBO/AbSAX NOBbILLAETCA
Kopannam u Apyrum Xusbim KNCNOTHOCTb BOJbI,
opraHuamam pucos 1 OpraHn3mam CTaHOBUTCSA
ANS CTPOUTENbCTBA CKeMeTa CNOXHee nofyyarb
6027 HEOOX0ANMbIE NA XKU3HN
bt MUHEePanbl U MUKPO3TEMEHTbI
Mepepuuii puh
2 CKnoH
Taépabli 2, B g MnakikTon
Kopann - Mopckue e b 5 CKOM OKYHb
0 3 ‘Phia-arren Tyuwatsl wt‘ﬂﬁ
- = g A et
S Y '\ﬁblﬁa-KHOVH = ".#M

21%
BCEX BI0B MOPCKMX
OpraHN3MOB CBA3aHbI

C 9KOCHCTEMaMu

KOpannoBbIxX

puchos o
0,1%
nnoLajmn MUpPOBOro
0KeaHa 3aHuMatoT
Kopannosble
pudhsl

2KusHb 250 MnH
4enoBek NpsAmo unn
KOCBEHHO 3aBUCHT
0T 3KOCUCTEM
KOPannoBbIx
puchos

KOpannosbIx puchos
HaxXoAATCA Nop
yrpo3oi
1CYE3HOBEHNSA
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U3meHeHuAa Knumara u pbi601I0BCTBO

Y4éHbIX U pbi6aKoB GECNOKOMT NOBbILIEHWE TEMNEPaTypbl U KUCIOTHOCTU OKEAHCKMUX BOf.
Mo mepe pocta KoHueHTpauuun CO2 B aTMoctepe pacTéT v NOMOLWEHNe ero OKeaHOM, YTO yBe-
nuuunBaet kucnotHocTb (pH) mopckoi Boabl. [Toka n3meHneHus pH u Temnepatypsl BOJ B OKeaHe
He TaK BEJIKM, HO M MX OKa3blBaeTCcs AOCTaTOYHO ANns obecuBeynBaHua kopannos. K cepeanHe
3TOr0 BeKa KMCIOTHOCTb MOXeT Bo3pacTu Ha 0,06-0,34 eauHuubl pH, yto B 100 pa3 6bicTpee eé
M3MEeHeHWI B NPOLIOM, N0 KpaiHen Mepe 3a nocnefHue 20 MAH NeT.

Mpu CTONb OBICTPbIX U3MEHEHUAX MHOTUM MOPCKMM OpraHusmam OyaeT CNOXHO afanTupo-
BaTbCA K HOBbIM yCN0OBUAM. M3MeHeHUs CBOICTB BOAbI B OKeaHe y)Ke MPUBOAUT K MAaccoBOMY
nepemeLeHnio MOPCKMX 1 NPECHOBOAHbIX BULOB Pbib, NPUYEM NepeMeLlaloTcs OHU He XaoTHUYHO,
a LOBOJIbHO LieNieHanpaBieHHo. TennoBoAHble pbiGbl CMeWaTcs K 60nee X0N0AHbIM BbICOKUM
WnpoTam. B pe3ynbTate MEHSAIOTCA MECTA NPOXMBAHMA 3TUX Pbl6. MpuUuKMHOI MUrpaLum sBAseTCS
He CTO/IbKO NOBbILEHME TEMNEPATYPbl BOAbI, CKOJIbKO YMeHbLeHUe 06bEMA hUTONNAHKTOHA — OC-
HOBHOIO KOPMa ANsi OKEAHCKMX pbl6. OTMEUEHO, YTO YNCIEHHOCTL TPpecku y 6eperos [peHnaHgmuy,
HOPBEXCKOM Cenbfu, ANOHCKO 1 aapuaTUYeCcKoi capanHbl BO3PACTAET B NepUobl noTenaeHui
KJMMarta 1 CUIbHO COKPALLAETCS NpPU NOXONOAAHMUM.

Puc. 2.6.7. [Ipo2HO3 u3mMeHeHUA KUCAOMHOCMU NOBEPXHOCMU OKeAHAa K KOHUY
XXI sexa npu Haubosee 6azonpusmHoM (c1esa) u HaumeHee 61a20NpUSMHOM
(cnpasa) cyeHapusx 8030elicmaus Yes108eKa HA KIUMAMUYeCKyto cucmemy.

A

. C.LJ;'E_ r’}@”g*éx \ ’!
YA

e

| [ [ 1 ioHY
-06 -055 -05 -045 -04 -035 -0,3 -0,25 -0,2 -0,15 -0,1 -0,05

Puc. 2.6.8. YépHsbili MmopcKoli oKyHb cmeujaemcs
Ha cesep no Mepe pocma memnepamypbl OKeaHd.

40
39,5
39
385
38

Lupora (°c.uw.)

375
37
1970r. 1975r.  1980r. 1985r. 1990r. 1995r. 2000 r. 2005 . 2010r.

Cneyuanucmsl HayuoHanbHO20 yNpasieHus OKeaHU4YecKux u ammocgepHsix uccnedosaHull
CLUA (NOAA) u Pameepckozo yHusepcumema pazpabomanu UHMePaKmusHyo npo2pammy
OCEANADAPT 0na omcnexusaHusi nepemelyjeHus pbi6 u 6ecno3soHOYHbIX 8 pe3yibmame
U3MeHeHUs KAumMama u nomenjieHus okeaxa. [Ipozpamma npedocmasiaem 8cem Keaarnujum
docmyn K uHgopMayuu o0 cCMeuweHUU 30Hbl pacnpocmpaxeHus nodmu 650 Mopckux 8U008
8 meyeHue nocnedHux 40-50 nem. Imom pecypc ocobeHHo nosneseH pbibakam u npedcma-
sumesiamM pblGHOU NPOMbILIEHHOCMU, KOMOpble Mo2ym B08peMs adanmuposams CBOK
OessmesibHOCMb C y4émom Habt0aemMblx UMeHeHUd.
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Mpobnema 3aK/iOYAETCA B TOM, YTO CErO[HA MHOTME BUAbl Pbl0 BbIIABAUBAIOTCSA YENOBEKOM
Ha npegene cnoCoOHOCTH K BOCCTAHOBJ/IEHMIO. 3TO Bbi3blBAET OECMOKOINCTBO: HEU3BECTHO, CMOTYT
N 3TU NONYNALUUM afanTUPOBATLCSA U COXPAHMUTLCS.

—

MoTeps NpubpexHoi cpefbl 0O6UTAHNSA, BKNIOYAS KOPANOBbIE pUdbl U MAHFPOBbLIE 3apoCay,
TaKXe ABNAETCA CYLLECTBEHHbIM PAKTOPOM, HEFaTUBHO BAUSIOLWMM HA NPOAYKTUBHOCTb pbib.

BcemupHas npopoBONbLCTBEHHAs OpraHuM3auus oTMevaeT, yTto pbiba ans bonee 2,9 mnpp
nogeit — 310 15 % cpepHeit HopMbl 6enka Ha YenoBeka. B Manbix OCTPOBHBIX U Pa3BUBAIOLLMX-
CA rocymapcTBax, Takux kak bavrapew, Kambopmxa, JkBatopuanbHas [BuHes, ®paHuy3ckas
[BuaHa, lambus, faHa, NHpoHe3ns u Coeppa-JleoHe pbiba ABNAETCA UCTOYHMKOM He MeHee 50 %
ynoTpebnsiembix B NULLY XUBOTHbIX 6€1KOB. [INf Ntofeil B 3TUX CTPaHAX, HAXOALWMXCA B 3aBUCU-
MOCTU OT pbIOONOBCTBA, Nt060e COKpalleHe MeCTHbIX pblOHbIX PpecypcoB NpepcTaBaseT coboil
cepbE3Hyto Npobnemy.
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Bonpochl

1. Kakas 13 cTpaH noctpapaeT 60nblue, €CNM YpOBEHb OKeaHa
noAHuMeTcs 6onee yem Ha nonmetpa — Lseiiyapus unu
Hupepnaugb?

2. Noyemy ycununock paspyleHue 6eperos mopei?

3. Y710 TaKoe egombl?

4. MpuBeguTte NnpuMepbl BAMAHUA U3MEHEHUA KNUMaTa
Ha NpMOPeXHbIE IKOCUCTEMbI.

5. MoueMmy pbiba «yxoAUT» B Boee BbICOKMUE WHUPOTHI?
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3apaHue 1.

3agaHue 2.

3apaHue 3.

3apaHus

HailiguTe Ha u3mnyeckoil kapTe Mupa rocyaapctea Pecnybnmvka
Manbgusbl 1 TyBany. Onpepmenute ux BbICOTY HaL YPOBHEM
MOps M OObACHWTE, YeM LA HWUX OmaceH NOAbEM YPOBHS
MupoBoro okeaHa. HaiiauTe cpefm 0CTPOBHbIX U MPUOPEXHbIX
roCyAapCTB pas/inyHbIX MAaTEPUKOB Te, KOTOPbIE TaKKe NojBep-
THYTCA OMACHOCTM ObITb MOJIHOCTbIO MM YACTUYHO 3aTOMNIEH-
HbiMK B 6nmxanwmne 50-100 net. MpesnoxuTe NyTH peleHns
npobsemsl.

MoKaXuTe Ha KOHTYPHOM KapTe, KaK M3MEHUTCSA 061K MaTepu-
ka H0xHas Amepuka, ecnv ypoBeHb MMPOBOro okeaHa NofHu-
MeTcs Ha 100 M: packpacbTe LBETHbIMU KapaHAALWaMM y4acT-
KW CylM, KOTOpble OKAaXyTcA 3aTtonneHHbiMu. MpuaymaiTte
reorpaduyeckme HasBaHWA LAA 3TUX Y4acCTKoB cywu. YTo
CNYYUTCA C MECTHBIMMU XUBOTHBIMU U PAaCTEHUAMM, NOTUOHYT N
OHW? 3anuwWunTe CBOU NPEANONOXKEHNUS B TETPALMU.

Te “3 Bac, KTO BlajeeT aHMUNCKUM A3bIKOM, MOTYT UCMOJb-
3oBatb nporpammy OCEANADAPT B WHtepHete (http://
oceanadapt.rutgers.edu/) u onpeaennTb, HACKONBKO U3MEHU-
Nacb 30HA PAaCNpOCTPAHEHNS PAa3NIMUYHbIX BULOB Pbl0 1 MOPCKMX
XMUBOTHbIX 3a nocnegHue 40-50 net. Kakue Buabl cMecTuamnch
K ceBepy 6osiblie BCero 1 noyemy?
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2.7. | Kak u3MeHeHuns KAMMaTa BAUAIOT Ha... FOPHble PermoHbl

Yto Takoe ropbi?

«Jlyywe rop mMoryT 6bITb TONLKO FOPbl, HA KOTOPLIX elé He ObiBan». ITM CTPOKW NpuUHaANe-
AT OfLHOMY M3 CaMblX W3BECTHbIX M JIOOUMbIX COBETCKMUX aBTOPOB-UCNoNHUTENEN Bnagummpy
Boicoukomy. [lecTBUTENbHO, rOpbl — OLHO U3 BeIMYaiLWmnX TBOPEHUN NpUpoAabl. Mano 4to moxeT
CPaBHUTbLCA C 3aXBaTbIBAIOWMM AyX OLLyLIEHWEM, KOTAA CTOULb HA BEPLIMHE ropbl: HAA roI0BOW —
TONbKO ToNyboe HeGO, a BHU3Y — KaXKyLWMWIACA TaKUM ManeHbKUM C OFPOMHOI BbICOTbI MUP
1 6enble obnaka... B Takme MoMeHTb 0COGEHHO OCTPO YYBCTBYELIb KPACOTY M MOTYLLECTBO NPUPO-
Obl U B TO e BpeMs e€ XpynKoCTb.

C Hay4yHOW TOYKM 3pEeHUs ropbl — 3TO NPUNOAHATas dhopMa penbeda, BO3BbIWAOWAACA HAA
OKpyJKatoLei paBHUHOI. Topbl, €CN 3TO HE ByKaHbl, PeAKO BCTPEYAIOTCA NOOAMHOYKE W Yalle
BCcero oOpasytoT ropHble uenu u xpebTbl. XpebTbl, B CBOK 0oYepefb, 0ObEAMHAIOTCA B rOpPHble
CTpaHbl MU TOPHbIE CUCTEMBI.

[opbl NPUHATO AENUTb Ha BbICOKME (BbICOTOI Gonee 3 Thic. M), cpeaHue (1-3 TbiC. M) U HU3KME
(Bo 1 Tbic. M). HusKoropbs 06bIYHO MMEIOT OKpYMble BEPLWHBI U NONOrUe CKAOHbI. Bbicokue

ropbl, HANPOTUB, OTIMYAOTCA KPYTbIMU CKIOHAMW U OCTPOKOHEYHBIMU NNKAMU.

fopbl M Knumar

lopbl MrpaloT BaXkHy ponib B hopmupoBaHum knumara. OHU co3patoT Gapbep Ans BO3AyL-
HbIX MACC, KOTOPbIM CNIOXHO NPeofoaeTb BbICOKME BEPWUHbI. 10 3TON NpUYMHE pa3Hble CKIOHbI
rop 4acTo MMeT HEMoXoXue KAMMaTuyeckue YCNoBUA: C OAHOW CTOPOHbI OCAfKOB BbinajaeT
bonblue, C APYron — MeHblUE; TAKXKe MOTYT CUIbHO OTNUYATbCA CPEAHAs TeMnepaTypa Bo3gyxa
“ naHpwadTol.

119




/

Eweé oaHa yHMKanbHas 0cCO6EHHOCTb rop — BbICOTHAsA NOACHOCTb. [posABnseTca oHa cnepyto-
WM 06pa3oM: No Mepe HapacTaHWUs BbICOTbI B FOpax MPOUCXOANUT CMEHA KNMMATUYECKUX U NaHf-
wadTHbix 30H (Puc. 2.7.1).

Puc. 2.7.1. BoicomHas noacHocme:
8848 m 2. [Iwomonyrema (lumanau)
r. xkomonyHrma u 2. Mox6nar (Ansnet).

8000

7000

6000

Mosic BEYHbIX CHEroB

4810 m
5000 r. Mou6naH
4000 4500
4000
Mosc
3500 BEYHbIX CHEros

3000
3000

2500
2000
1500
1000

JluctonagHsle LWWPOKONUCTBEHHbIE NieCa

2000

BeuHo3eneHble cy6Tponuyeckue neca

1000
KawTaHoBble neca, cagbl,
500 BUHOTPafHUKM, NONS

0 YecTkonUCTHbIE Neca 1 KyCTapHUKK
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Camble BbICOKUe 20pbl HA 3eMie

Camas BbICOKas 20pHaA cucmema Ha 3em- H. Pepux. lumanau. Isepecm. 1938 2.
ne — [umanau, ymo 8 nepesode ¢ caHcKpuma
03Hayaem «obumenb cHe208». [ecamb u3
0BeHadyamu «BOCbMUMBICAYHUKOB» (MakK
Ha3biBaom 2opsi 8bicomoli 6osiee 8 mpic. M)
HaxoodsamcA 30ecb. 30ecb Xe pacnosoxeHa
camas BbICOKAA MOYKa cywu — 2opa Jse-
pecm, u3BeCmHas Makxe Kak [xomonyHe-
ma unu Cazcapmamxa. Eé sbicoma 8848 m!

Camaa npomsxéHHaa 20pHas cucmema
Ha cywe — AHObI. Ima eueaHmckas 20pHas yens HxHol Amepuku npocmupaemcs 800/1b
8ce20 nobepexbs Tuxoeo okeaHa. Beicwas moyka AHO, @ makKxe 3anadHo20 U KXHO20 No-
nywapul 3emau — 20pa Akonkazya (6960 m).

[nasHas 2opHaa cucmema Esponel — Anbnel. OHU npoxodam no meppumopuu B8OCbMU
eocydapcms: Ascmpuu, lepmanuu, manuu, JluxmeHwmelHa, MoHako, CnoseHuu, ®paHyuu
u ligetiyapuu. lopa Moxw6nax (4807 m) Ha epaHuye DpaHyuu u Umanuu — camas BbICOKASA
moyka Anbn u 3anadHou Esponei.

CesepoamepuraHckue Kopounsepsl co- [syanasbill synkar Inbbpyc (5642 m) —
cmosam U3 HeckKoJibKux ZOPHbIX uenelj/ Hau- camas BbIcokas moyka Poccuu u sceli EBpOHbI.
6os1ee BbICOKUE U3 KOMOPbIX ANACKUHCKUL
xpebem u Ckanucmeie 2opsl. Ha Anscke
Haxooumcs sbicwas moyka CesepHol Ame-
puku u CLIA 2opa Mak-Kunnu (6193 m).

Camas sbicokas 2opa Appuku — BYNIKAH
Kunumandxapo (5895 m). Bvicwas moyka
Ascmpanuu — 2opa Kocytowrko (2228 m).

B Poccuu camas sbicokas 2opHas cucme-
ma — bonswot Kaska3, komopesili npocmu-
paemcs om YépHozo do Kacnuiickozo mops.
Boicwas moyka bonbwoeo Kaskasa, Poccuu — a no Hekomopsim oyeHkam u sceli Esponsi —
08y2n1a8bIli BYNKAH INbOPYC, BbICOMA KOMOP020 5642 M.

Bbl HaBepHsKa 3ayMblBaNCh, NOYEMY FOPHble BEPLWMHbI 4AacTO ObIBAKOT NMOKPbITHI CHEXHO
WanKon AaXke B TPOMUYECKMUX WupoTax. EWE nepBble moKoputenu rop 06HAPYXKWUAKM, YTO NpU
noabéme BBepX TeMNepaTypa BO3yxa 3aMeTHO MOHMKAETCA U CTAaHOBUTCS TPYAHO AbllWwaTh. Bos-
[lyX HarpeBaeTCcs CONMHLUEM M MOBEPXHOCTbIO 3eMn. HarpeBlwmnch, OH NOAHUMAETCA W paclmnps-
eTCcs, TepsAs nNpu 3ToM Tenno. To eCTb C MOBbIWEHUEM BbICOTbl HAaJ YPOBHEM MOPS MOCTENEHHO
CHWXAIOTCA AaBNEHNe BO3AyXa U ero Temneparypa.

N3BecTHo, 4TO npu noAabéME Ha KaXAbll KWNOMeTp Temnepatypa BO3fyXa CHUXKaeTtcs
Ha 6 °C. To ecTb ecnu y noaHOXMA ropbl BbicoTon B 4000 M Temnepatypa +24 °C, To y BepLWUHbI
oHa byaeT okono 0 °C! Bot noyemy, gaxe ecnu cpegHerofoBas Temneparypa Bo3ayxa B Tponuye-
CKUX WWMPOTAX HUKOTAA He OMYCKAeTCA HUKe HyNeBOW OTMETKM, Ha 6OMbLION BbICOTE B ropax BCE
PaBHO MOXET Nexarb CHer.
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[Opbl HE TONbKO BJIMAIOT HA KIWUMAT, HO U CaMW CUJIbHO 33BMCAT OT Hero. [OpHble peruoHsl
OfIHMMM U3 MEPBbIX PEArNpPYIOT HA U3MEHEHUA KNUMATUYECKNUX ycnoBuit! OCHOBHOM «MHOMKATOPY
W3MEHEHUS KAWUMATa B ropax — 3T0 JIEAHWUKM, KOTOPbIE N0 MEpe NOTENeHUs N NOXONOAAHMS
COKpALLAoT MK HAa06OPOT HapaLLMBAIOT CBOK MacCy.

Puc. 2.7.2. JledHukxossie obaacmu 3emau.

ApKTW4eckune o0CTpoBa

epHas Asus

. CesepHasn
Amepuka

L ]

- « ¥
LienTpanshas
Az "

A Ka Hosas
[BuHes

HoBas é?
3enaHgus

0xHas
+ Amepuka
L]

Talowaa Kpacora

JleaHunku B ropax obpasyoTcs Torna, Koraa HakoNMBLIMIACSA B BBICOKOTOPbE CHer npeBpalaer-
ca B nén. [Ins obpazoBaHus negHUKa HEOOXOAUM XONOAHbBIA M BAAXKHbBIA KNMMAT, NPU KOTOPOM
B TeYeHMe rofa Bbinafaer Gofblie CHera, Yem ycrneBaeT pacTasTb. Kak Tonbko Temneparypa
NOBbIWAETCA U COKPALLAETCS KONIMYECTBO OCAfLKOB B ropax, IefHUK nepectaeT Hakanamearb Maccy
1 HaYMHaEeT TanThb.

[OpHble NeAHUKN BO BCEM MUpe Hayanu TafTb, UK, KAK €LE NPUHATO FOBOPUTb, OTCTYNAThb,
oKono 15 ThiC. €T Ha3ap, KOrha Ha CMeHy NIeHUKOBOMY NepuoLy Npuiina HoBas 3noxa rmobanb-
HOro notenneHus. Nepuofnyeckn ux TasHMe CMEHAETCSA BpeMEHHbIM HacTynieHneMm. 3 uctopum
n3BecTHo, 4yTo B V-VII BeKax MHOrMe ropHblie nepeBassbl, 3aHATbIE B HACTOALLEE BpeMA NegHUKaMy,
CNYXWUAN KapaBaHHbIMU NyTAMU. 3aTeM KaMMaT cTan 6onee XON0LHbIM, NefHUKM HAa4yanu pacTu,
n ¢ XVII-XVIII BekoB 3Tu nepeBanbl ctanu TpygHoaocTynHbiMu. OAWH U3 TaKUX NPUMEpPOB —
3HameHuThIi nepeBan CeH-loTapa B Anbnax, KoTopblil Ha pybexe XVIII n XIX BekoB ¢ 60/blnM
TPYLOM CMOT NpeofoneTb BENUKUIA pycckuii nonkosogel, AnekcaHap Cysopos.

Puc. 2.7.3. A. llonos. [Tepexo0 yepe3 Anbnel. 1904 e.
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OpHako 3a nocnepgHue 40 net NeAHUKW MO BCEMY MUpYy OTCTynakT 0COOEeHHO ObICTPO
(Puc. 2.7.4). YuéHble OblOT TpeBOrY: CTPEMUTENbHOE TasHWE NEeHUKOB B ropax, KOTopoe npo-
MCXOLMT B HAWM AHM, HUKAK HE BMNUCLIBAETCS B eCTeCcTBeHHble uukabl! Camoe onacHoe To, YTO
CoKpalieHue 06bEMA /ibfa B ropax MOXET NPUBECTU K KaTacTpouUyeckum nocnefctBusM ans
NPUPOJbl U 3KOHOMUKMN FOPHbLIX PETMOHOB, @ TAKXXe NPeAropHbIX PABHMH, HA KOTOPbIX MPOXMBAET,
HM MHOTO HU Mano, 1/6 HaceneHus 3emnu!

Puc. 2.7.4. V3meHeHUe MaCCbl 20pHbIX 1€0- Puc. 2.7.5. Tak y4yéHble uzyyarom neOHUKU.
HUK0B no scemy mupy, 1945-2005 200bI.

[

[

[

‘ T
1945 1955 1965 1975 1985 1995 2005

Foprle JNIeAHUKU OoTCTYyNnaloT

JlepHuku Tumanaes oTcTynaioT B cpegHem Ha 10-15 M
B rofi. OcobeHHO ObICTPO TaeT NeAHuK [aHroTpW, OTKyAa
0epéT cBoE Havano peka laHr. Kaxablii ron oH coKpallaercs
Ha 30 M. [aHrOTPU — OLWH U3 CaMbIX MMABHbLIX UCTOYHUKOB
BoAbl Ans 500 MIH YenoBek, XuUBYLWHKX B fonuHe faHra.

YpesBblyaitHo ObicTpo oTcTynawT nepHukn B lepy.
3a nocnepHue 30 net Ux NaowWanb YMEHbLWNAACh, NO CaMbIM
CKPOMHbIM MOACYETAM, HA TPeTb.

Katactpoda Hacturna BynkaH Kunumanpkapo B Appuke: 3HaMeHUTan efoBas Wanka, npo-
CNaBfeHHas HeKOoraa aMepuKaHCKMM nucatenem 3. XemuHrysem B pacckase «CHera Kunuman-
[XXapo», NpaKTU4eckn pacrasnal

Puc. 2.7.7. CHexHasA wanka syakaHa KunumaHoxapo
npakmuyecku pacmasna.
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HaunoHnanbHbIn napk «Ieuwep» (ot anrn. glacier — negHuk) Ha rpanunue CLUA v KaHagb!
OblN Ha3BaH TakK NePBOOTKPbIBATENSIMU B YECTb MHOTOYMC/IEHHbIX IEAHUKOB, KOTOpPble OHU 06-
Hapyxunu B 3aewHux Ckanuctbix ropax. N3 150 negHUKOB, KOTOPbIE MOXHO ObIO YBUAETH TaM
B cepeanHe XIX Beka, k Hauany XXI octanoch TonbKo 25! CTtouT noToponuTbCA € NOe3KOM B 3TOT
KpacuBeMlWnid yrosoK nnaHeTbl: MO NPOrHO3aM YYEHbIX, B OAMXKAWLIME OECATUNETUA NEdHUKM
napKa MOTyT MOJNHOCTbIO UCYE3HYTb.

—

Puc. 2.7.8. HayuoHanbHeili napk «lneliwepy, aszycm 2013 2oda.

Puc. 2.7.9. TasHue nedHuka [puxHen
8 HayuoHansHom napke «lnedwep».

JlepHukmn ApxkaHTbep U MOHONAH, Kak U MHOTMe ipyrue NeAHUKM B Anbnax, Hayanu pesko
cokpauarbcs ¢ 1870 roga. 3a 310 BpeMs oHu oTcTynunu 6onee yem Ha 1 km. CornacHo oueHke EB-
pONenCcKoro areHTCTBa No oKpyxatollee cpepe, k 2050 roay 75 % anbnUinCKUX NegHUKOB pacTaerT.

B HoBoit 3enananu c 1975 no 2005 rogbl 06bEM NeaHMKOB cokpaTuncsa Ha 11 %. Cpean cambix
ObicTpo Talowmux — negHMKku Tacmanckum, Knacced, Mionnep u Mog.
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3HauuTeNbHblE  U3MEHEHMS  NPOU3OLWNK Puc. 2.7.10. JledHux bonbwoi Asay Ha Kaskase.
¢ nepHukom Asay Ha Kaskase. B koHue XIX ¢omo§pyKax6e3yumuaamuposaHo 1956 200om, a 3a
cnuHol — mo, 4mo ocmanoce om sedHuxa k 2007 200y.
BEKa B npoLecce TafgHWUA OH pa3fenuica Ha aBe _ _
4aCTW, KOTOpble MOJy4yunu HasaHue Manoro
n bonbworo Asay. CerogHa bonbwoi Asay yxe
coBceMm Hebonbuwoii. 3a nepuop ¢ 1957 no
1976 ropbl negHUK otctynua Ha 360 m, a ¢ 1980
no 1992 rogbl — Ha 260 M. CpefHAA CKOPOCTb
oTCTynaHua nepgHuka Manblii A3ay cerofHs
COCTaBAsieT 0Kosio 16 m B rog.

B poccuitckom lopHom Antae Konuyectso
nepHuKoB ¢ 1952 no 1998 rogbl yMeHbWHUNOCh
Ha 7,5 %. 1o cpaBHeHMIO C UX NONOXEHUEM B
cepeguHe XIX Beka, NefHUKM OTCTYMUAM Ha
100-120 m. Hanpumep, Codbuitckuin negHuK, 3a KOTOpbIM HabMOAAIOT cneymanucTel ANTaicKoro
rocynapCTBEHHOro YHUBEpCUTET], 3a nocnegHue 150 net otctynun Ha 1,5-2 km. lpu atom neg-
HUK «NOJHMMAETCA» Co CKopocTbio 20-30 M B rof.

Kak nsmeHeHue Knumarta BAUAET HA XKU3Hb YeJIOBEKA B ropax

Xu3Hb yenoBeka B ropax npoTteKaeT B CypoBbIX YC/IOBUAX. bonblne BbICOTI, CNOXKHbBIN pe-
J'Ibed) M 4aCTO MeHAKWaaca noroga ropasgo MeHee 6J'IaFOI'IpVIFITHbI A BefeHUs X03ANCTBa
B ropax, 4eM Ha paBHUHE.

Puc. 2.7.11. BnusHue usmeHeHull Kaumama
HQ XU3Hb Ye08eKd 8 20PaX.

MocneacTBus pna nopen

V6bITKM ANA TOPHOMBIXHOTO TypU3Ma
JlepgHukoBasn
30Ha

Pa3pylweHne HacenEHHbIX MYHKTOB, HAapyLIeHMe
TPAHCMOPTHbLIX MyTEN U MPOMbILIEHHbIX
COOpYKEeHU, rnbensb niopaei

CokpaleHue npurogHoix ans o6paboTkm
3eMeJfib, YMeHbLUEeHUE yPoXKas, yBenuyeHue
6e3paboTuLibl, KOHPANKTbI 32 BOAHbIE PECYpChl
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C paBHWUX BPEMEH NIIOAU CENUANCH B Y3KUX MEXTOPHbIX [OJMHAX, KOTOpPble OblaN OTAENEeHb
APYT OT Apyra BbICOKMMU FOPHbIMU XpebTamMm ¢ KpyTbiMU CKIOHAMM. 10 3TON NpUYMHE KOHTAKTHI
MeXay CoCefHUMU LONUHAMM (M HApoZaMK) 4acTo Oblnun 3aTpyAHeHbI. [lo cUX NOp B rOpHbIX peru-
OHax KaXablil HAPOA UMEET CBOM YHUKANbHbIE 00ObIYaM, KyNbTYpy U 0COOEHHOCTU BeieHNS X035ii-
ctBa. lNpun 3TOM yKnap XuTenei rop, MX OCHOBHAsA 3aHATOCTb — CeJIbCKOE XO3fMCTBO U TYpPU3M —
HANpAMYIO 3aBUCAT OT KIUMATUYECKUX yCIO0BUN. [laXke HE3HAYUTENbHbIE U3MEHEHUS KMMaTa MO-
ryT KpaliHe HeraTMBHO CKa3aTbCs HA 6M1Aronoay4YUmM ropHbIX PErMOHOB.

Typu3M KaTUTCA MO CKAOHY

Mpumep Anbn HarNAAHO NOKa3blBaeT, KaK M3MEHeHUs Knumarta
B/IMAIOT HA TYPUCTCKYIO NPUBIEKATEeNbHOCTb FOPHbIX panoHoB. Ce-
rOAHA 34ecb OAHa U3 Hanbonee NpUOBINbHLIX OTpacNei — ropHo-
NBKHbIV TYpU3M, 3@ CYET KoToporo popmupyetca go 20 % goxopa
anbnuUnUCckux ctpad. Ona 13 max xutenen Anbn B Asctpuu, lep-
MaHuu, Lsenuapumn n ®paHumm oTCyTCTBME CHEra 03HAYaeT 3KO-
HOMMYeCKyto KaTacTpody: 2/3 TypUCTOB NPUE3NKALOT TyAa, YTOObI
NoKaTaTbCs Ha JIblXKax U CHoybopAaax.

OpHako nporHo3bl HeyTewuTenbHbl: K 2030 rogy cHer B Anb-
nax nMpakTUYecKu nepecraHeT Bbinafatb HUXe oTmeTkn 1000 M,
B pe3y/ibTate 4yero MHOrue nomnyispHble rOpHONbKHbIE KypOpPThI
MOryT NpeKpaTuTb CBOE cylecTBoBaHue. B ABcTpuu nonosuHa
BCEX FOPHONbIXHbIX 633 pacnosioxeHa Ha BblcoTax fo 1300 M —
W OHWM OyayT BbIHYXAEHbI 3aKPbITbCA M3-33 OTCYTCTBMA CHera.
MeccumMUCTUYECKME NPOTHO3bI YXKEe HAYMHAIOT CObIBATLCA: 3UMOIA
2006—2007 ropoB 13 660 anbnuiiCKUX KypoOpTOB ObIIN 3aKPbITbI
60. MHOrMe 13 OCTaBLWKXCA JeiICTBOBANM TONbKO Onarofaps ycra-
HOBKaM, MPOM3BOANBILUM UCKYCCTBEHHBIN CHer. 3TO OYeHb NOBbI-
CMNO CTOMMOCTb OTAbIXA Ha aNlbNUACKUX KypPOPTaXx, M 6€3TOro cambix
poporux B EBpone, v cHU31NO B LLeNOM CNPOC Ha OTAbIX B Asibnax.

Y1o genatb 6e3 cHera? CnopTMBHAA MHAYCTPUA B MEPY CU afilanTUpyeTCcs K mobanbHoMy no-
TenneHuto. MaéT nouck apyrux BMAOB TYpU3Ma M OTAbIX3, KOTOPble MEHbLUE 3aBUCAT OT CHera.
Tepputopuu, NpefHa3HayeHHbIe ANA NblK, NPEBPALAIOTCA B NAPKU aTTPAKLMOHOB U KPYrnoro-
AW4Hble caHaTopuu. MoxeT HacTaTb BpeMs, koraa B Anbnbl TYpUCTbI BYAYT Npuesxatb He pagu
3UMHUX BUAOB CMOPTa, a A1 TOTO, YTOObI NOryAATL BAONb XMMBOMUCHBIX 03EP, 0TBEAATb MECTHbIX
NPOAYKTOB M NOABILWATH CBEXUM FOPHbIM BO3AYXOM.

Mocm Hao o3epom Tpugpm, Ligeliyapus.

llokazamener npumep o3epa Tpugpm s llIgeliyapckom pecuoHe
bepH. B 1990-x 200bI Haxoouswulics 30ecb e0HUK cman
3aMemHo COKpawamsCs, 8000 HA4aaa HANOJAHAMb Hebo bW oe
03epo, a 00/IUHa nocmeneHHo 06HaXambCs. PaHblie, 4mobbl
0obpambsca om 00HOU BepuwiuHbl 00 Opy20l, MOXHO 6blN0
npocmo nepelmu no nedHuKy. He doxudasce, noka nedHuUK
NoJIHOCMbIO pacmaem, MeCmHble 81GCMU pewuau nposecmu
nodsecHou mocm. (pasy xe nocie omKpsImus mocm cman
BU3UMHOU KapmoykoU pe2uoHa. Tenepb 0H npusiexkaem co0a
mypucmos co s8ce2o mupa!
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JledHuk Macmopypu 8 lMepy omcmynaem

Bo3sbiwaswutics Hao AHOamu nedHuk llacmopypu 00 HedasHe20 BpeMeHU NPUBNEKas 8
lepy moansl mypucmos u npogeccuoHanbHbix ckanonazos. 00Hako 3a nociedHue 30 sem
JIeOHUK YMEeHbLWU/CA HA Yyemsepms, a elé Yepe3 HecKoJbko decamusemudl, N0 MHeHUIO
YYEHbIX, OH MOXem NnoJHoCMbio ucye3Hymsb. Ha cmeHy kpacuseliwemy neli3axy u3 cHeea
u 160a NpuwIu YEépHble cKanbl. [lpu 3moM YUHOBHUKU 3anpemusiu BOCXOXOeHUS Ha 20py
Uu3-3a HecmabuibHOCMU 2pyHmMa, CBA3AHHOU ¢ masHuem N1e0HUKa.

llo cpasHeHuw ¢ Hayanom 1990-x 20008 KOAUYECMBO MYpPUCMOB, NPUE3KAID-
wux nosnwbosamscs nedHukom [lacmopypu, cokpamusnocs 8 3 pasza. Bcé amo sech-
Ma He2amusHO ckazasock Ha mypu3sme [lepy u Ooxodax mecmHbix xumenel. Ho ne-
pYGHCKUe OGU3HecMeHbl He CcOaauch U npudymanu B8ecbMa Heobbl4YHbIU Ccnocob, Kak
ucnone308ams 3my docmonpumeyamesbHOCMb. Tenepb OHU NOKA3bIBAOM  JIEOHUK
KaK naayesHbili pe3ynbmam U3MeHeHUs Kaumama, 4mo u 8 camom Oese npusjekaem
B8 pe2uoH Bcé 60blUe 3K010208 U J10603HAMENbHbIX MypUCMOB.

Ho xoms 6Gu3HecMeHbl U HAWU, KaK NOJy4Umb 861200y OM nomensaeHus Kaumamad,
npupody 3mum, yBbl, He BOCCMAHOBULb!

209N

CTuxuitHble 6eaCcTBMA B ropax

YObITKM B TYPUCTCKOM cthepe elé He camoe cTpallHoe. EcTb yrpo3bl u nocepbésHee. 310 CTU-
XUiAHble 6eACTBUA: NaBUHbI, CENM, HABOLHEHMS, KOTOPbIE U3-3a U3MEHEHWUI KNKMMaTa CTanu npo-
MCXoauTb B ropax BCE yaue. Pesynbtar — 60/blIMe IKOHOMUYECKUE NOTEPU U PUCKU LIS KU3HU
nopen.

=54, JlasuHa — o2pomHaa macca cHeaa, nadawWas UAU COCKANb3bIBAOUWAA CO
CKNOHOB 20p. CHexHble NaBUHbI MO2ym NnpuHecmu Kamacmpoguyeckue
nocnedcmsus. Tak, 8 gespane 1999 200a nasuHa maccol 8 170 mbic. m
NOJIHOCMbIO Pa3pywuna nocénok lansmyp 8 Ascmpuu u YHecna Xu3Hu
30 yenosek. B Ha4yane mapma 2012 200a cepus nasuH 8 AgeaHucmaxe
paspywuna xusnsie doma, no2ybus 6osee 100 yenosex.

Cenb — 2ps3eKameHHbIli NomoK 60/bLWOL CUbI, KOMOPbIU BHE3ANHO BO3HUKAEM 8 OOJIUHAX
20pHbIX peK. [puyuHoli BO3HUKHOBEHUS Cefis, KaK npasusio, CMaHoBAMcs NUBHU, OypHoe
masHue cHeea. Ewé o0Ha pacnpocmpaHéHHas npuduHa obpazoBaHus cesesbix NOMOKO8 —
npopbi8 1eOHUKOBbIX 03EP. KaK u 1aBUHbI, Cesiu MO2ym Npou3800UMb 02POMHbIE pa3PYLWEHUS.
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Korga negHuK oTcTynaet, ¢ Hero ctekaet Tanaa Bofa. CkannuBascb B ropHON [ONMHE, OHA
ob6pasyeT nefHuUKoBoe 03epo. Korga BoAbl CTAHOBUTCS CUWKOM MHOTO, 03€P0O MOXET nepenon-
HUTbCS U BbINTU U3 GEPEroB, NPOUCXOANT CUNbHOE HaBoaHeHKe. 1o oLeHKaM yyéHbix, 20 neaHu-
KoBbIx 03€p B Henane u 24 B bytaHe npeactaBnsioT 60NbLWYIO ONACHOCTb A/ NIOAENH, KUBYLLINX
HUXe no gonuHe. Ecnu npon3onaET npopeiB 3TUX 03E€p, M BOAA XNIbIHET B AOJIUHY, MHOTUE NIOAN
MOTYT NOTrMOHYTL MNKM OCTaTbCsA 6e3 KpbllwK Hap ronosoi. MofobHbIe HABOAHEHUA YXkKe He pa3
NPOUCXOANNN 33 MOC/eLHME TOAbl, B TOM Yyucie B fonnHax pek Txumnxy, lMapo u lyHakxa-BaHray
B byTtaHe. ccnepoBaHmsa pocCUNCKMX YYEHBIX NOATBEPIKAAIOT, YTO U3-3a OTCTYNNEHUA NeLHUKOB
CTanM YacTo BO3HUKATb NOAXOAALME YCAOBUA ANA NPOPbIBA N€AHUKOBbLIX 03Ep C NoCneayowmm
BO3HWKHOBeHMeM ceneit Ha bonbwom Kaekase.

03epo Two Ponna 8 Henane obpazosanocs u3 80Ok Marowux 1e0HUKO8. 3a nocneod-
Hue 50 1em OHO yBeNUYUJIOCh 8 CeMb pa3: Mak 6bICMpPo Matm 1eOHUKU 8 3MOM pezuoHe.
CoenacHo uccnedosanusam, cabiwe 20 nedHUKo8bix 03€p 8 Henane u 24 8 bymane moeym
8 CKOpOM BpemeHu 8bilimu u3 bepe2os. Eciu He 6yoym npednpuHamsl coomsemcmsytoujue
npedynpedumesibHble Mepbl, 3MO MOxem 0b6epHymbCA KamMacmpogu4eckumu nociedcmsu-
AMU 017 KU3HU t00ell U IKOHOMUKU 3mux CMpPaH.

Puc. 2.7.13. 3a nocnedHue 50 nem

Puc. 2.7.12. JledHukossie 03épa 8 [umanasx. 03. Two Poana ysenuyunocs 8 7 pas.
1857-58 1878
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CokpalyeHue 3anacoB NpecHOMn Bogbl

OyeHb cepbEé3HbIii BONPOC — rPAAYLWMIA HEAOCTAaTOK NpecHoW Bofbl. 3TO npobnema yxe
He TOMbKO ANA TOPHbIX PErMOHOB, HO W ANA NPEArOpPHbIX PaBHUH. JIEAHUKU — OAMH U3 TABHBIX
MCTOYHMKOB NPecHol BoLbl Ha 3eMle, TaK KaKk MHOTMe peku 6epyT B HUX cBoe Hayano. Cokpalye-
Hue 06BbEMA NbJa NPUBEAET K yXYALWEHNIO BOAOCHAOXEHUA NPELropuid, @ 3HAYUT U HEBO3MOXKHO
OyneT panbHeiilee pas3BUTME 3[4eCb CENbCKOTO X03AMCTBA, A0ObIBAOLWEd NPOMbIWAEHHOCTH,
3NEKTPOIHEPreTUKU. Yke ceityac feduuUT NpecHoi BoAbl B NPEAropHbIX paloHax CTaHOBUTCS
NPUYNHON CEPbE3HBIX MONUTUYECKUX KOHPNNKTOB.

lopbl TasAT B cebe MHOXeCTBO onacHocTel. [1o Mepe Toro, Kak MeHsieTcsl KNMMaT Ha 3eMre,
3TV ONACHOCTU MOTYT yCMNUBaTbCA. POCT TeMnepaTypbl, U3MEHEHMe KONMYECTBa 0CafiKOB, TasHUe
FOPHbIX IeAHMKOB U Gonee YacTble HenpepcKasyemble CTUXUiAHbIE OeACTBUS NPUBOAAT K KaTa-
CTPOMYECKUM NOCNEACTBUAM /1A NPUPOALI, HACENEHUA U IKOHOMUKN FOPHbIX PETMOHOB, A TaK-
€ 0OWMPHBIX MPEArOPHbIX PABHMH.
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Bonpochl

1. Ha Kakylo BbICOTY MOAHANCA aNbMUHUCT, eCAU Ha OTMeTKe,
Ha KOTOPOM OH ceifyac HaxoauTca, Temneparypa cocrtasnset -9 °C,
a y NOAHOXMA ropbl Ha YpOBHE MOPA B 3TOT )Xe& MOMEHT Temnepa-
Typa +18 °C?

2. byoet nu Ha BeplwurHe ropsl BolcoTo 5200 M Kpyrmibld rog ne-
XaTb CHer, eCin B CaMbli XXapKWUn NeTHU AeHb Temneparypa BO3-
Ayxay ee nogHoxusa +30 °C?

3. TMoyemy ropHble NefHUKW 4aCcTO Ha3bIBAKT WHAWKATOpPAMM
N3MeHeHUn Knumarta?
YTO C HUMU NPOUCXOAUT NPU U3MEHEHUM TEMNEPATYPbI BO3AYXa?

4. Tloyemy ropHble perMoHbl 4acTo OTIWYAKOTCA 3ITHUYECKUM
pa3Hoobpasunem?

5. Ha3zoBuTe OCHOBHble OTPACAM X03ANCTBA TOPHbIX PErMOHOB.
Kak Ha Hux BnuseT u3MeHeHue Knumara?
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3apaHue 1.

3agaHue 2.

3apaHus

OTMeTbTE Ha KOHTYPHOII KapTe MUpPa BbiCOYAiiLIME FOpHble Bep-
WWHBI AR KAaXA0ro MaTepuka. K KakuM ropHbIM CUCTEMAM OHU
oTHOCATCA? Ha TeppUTOPMM KaKMUX TOCYAAPCTB PaCnoNOXEHbI?

KpacoTa # HEnpuUCTYNHOCTb FOPHbIX BEPLWMWH BCEraa CAYXu-
I UCTOYHWUKOM BLLOXHOBEHUS A/ M3BECTHbIX MO3TOB, NUCa-
Tenei, XyAoXHUKOB M KOMNO3UTOpoB. HazoBuTe M3BECTHblE
NIUTepaTypHbIe UMW XUBOMUCHbIE MPOWU3BEAEHUS, B KOTOPbIX
M300paXeHbl pa3iMyHble FOpHbIE CUCTEMbl WM OTAENbHbIE
ropHble BeplWwWHbl. Brbibepute nioboe noHpaBMBLIEECS BaM
NpOW3BEAEHNE M PACCKAXKWUTE, KAK M YTO B HEM MPULIOCH
Obl NOMEHATb aBTOPY, €CAK Obl OH XMA B 3M0XY M06aNbLHOIO
M3MeHeHUs Knumara.

Kayycuxa Xokycad «lopHbiii nepesan WHyme, Kiocio» u3
cepuu «Tpudyams wecms 8udos Pyozux». AnoHus, 1830 e.
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3agaHue 3.

Urpa
YYaCTHUKM UTpbI AENATCA HA [BE KOMAHAbI.

Komanpa N°1 - xutenu ropHoro noceneHus Boicokoe, KoTo-
poe pacnonoXeHo B ropax B fonuHe peku bbictpas. B no-
cnefHue roabl U3-3a TasHUA NeJHUKOB B BbICOKOTOPbAX peKa
BbicTpas YacTo cTana BbIXOAUTL U3 Geperos 1 3atannuearb no-
ceneHve. [103TOMy MECTHbIE XUTENN XOTAT NOCTPOUTL MAOTUHY
Ha peke, 4ToObl ybepeybcs 0T HABOAHEHMIA, @ 3a0HO NPOU3BO-
AWTb 3NIEKTPOIHEPrUio U CO3AaTb HOBble paboune mecta. lop-
HOe moceneHue HebOrato, JeHer Ha CTPOUTENbCTBO MAOTUHbI
HEeT, @ CaMM XMUTENUN XKUBYT B OCHOBHOM 33 CYET [OMALIHEro
xo3aicTBa. B nocnepHee Bpema 13-3a pocta Temnepartypsl B
ropax xuTenu Belcokoro ctanu BblpalmnBarh LBETH U 3K30TH-
yeckue dpyKThI.

Komanpa N22 — xutenu cena KopoBuHO, KOTOpOe HaX0AMTCA Ha
NpearopHoN paBHUHE, HUXe No TeyeHuto pekn beictpas. Ceno
KMBET 33XKMTOYHO, €r0 XUTeNN 3aHUMATCA (DePMEPCKUM XO-
3AWCTBOM, a BOLy M3 peku bbicTpas ncnonb3yioT ANs opoLeHus
nonen u ans nutbsa. utenm KopoBUHO N0OAT IK30TUYECKYIO
efly, pa3sneyenus u nytewectsus. B 6rogxete KopoBuHo ectb
cBob6OAHbIe AeHbIM Ans (UHAHCMPOBAHWS HOBLIX MPOEKTOB.

YneHam KoMmaHA HeobxoguMo 06CYAUTb Cnefylouine BOMPO-
cbl (yuuTenb UM KTO-TO U3 PebAT MOXKET BbICTYNUTL B POJK
MUHWUCTPA PETrMOHANbHOTO Pa3BWUTUSA, KOTOpbIA OymeT BecTy
neperoBopbl):

1) Kakue nocneacteus 6yayt ans aepesHn KopoBuHo, ecnu
KuUTenu BbiCOKOro NocTposT NNOTUHY 6e3 ux Begoma?

2) Ha kakux ycnosusx nepeBHs KOpOBUHO MOXeT COMMacuThb-
CA Ha CTPOUTENLCTBO MAOTUHBI U NPEAOCTaBUTb Ha 3TO CBOW
JeHbrun?

3) MoxeT nu nocenenne Beicokoe KaK-TO MHaye 3aWUTUTLCA
OT NOCNeACTBUI U3MEHEHUN KnumaTta?

4) Kakue HoBble NPOEKTbI M OTPAC/M X03AWCTBA OHU MOTYT pas-
BMBaTb co061Wa?
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dPKTUYECKHNE peruoHbl

ApkTuKa — 3TO ceBepHas nonspHas obnactb 3emnu, B COCTaB KOTOPOiN BxoaaT CeBepHblil
JlepoBuUTLIN OKeaH U ero Mops, ceBepHble Yactu Tuxoro u AtnaHTMyecKoro okeaHos, KaHagckum
Apktuyeckuin apxunenar, F'peHnavaus, octpoB LUnuubepren, 3emns ®panua-Uocuda, Hosas
3emns, CeBepHas 3emns, HoBocubuMpckue ocCTpoBa M OCTPOB BpaHrens, a Takke ceBepHble
nobepexbs matepukos EBpasus u CeBepHas AMepuka.

06wWwenpuHATEIX rpaHnL, ApKTUKK He cylecTByeT. Yalle BCero B KayecTBe I0XHON rpaHuULbl
ApKTUKM Ucnonb3yloT nonspHbli Kpyr (66° 33' c. w.). Mpu Takom onpepenerHunn obuwas niowaab
TeppuTOpUM APKTUKM coCTaBaseT 21 MaH KM2. BTopoit (knumaTtuyeckuit) cnocob onpepeneHus
rpaHuL, ApKTUKKM — no u3oTepMe uions. M3oTepma — 310 Boobpaxaemas NMHUS, 33 npegenamu
KOTOpOM CpefHAsA Temnepatypa B caMblil TENAbIN Mecal roga He npesbiwaet 10 °C. 3ta kauma-
TWYECKas rpaHuLa NPaKTUYeCKM COBNALAET C rPaHULEN APEBECHON PAaCcTUTENbHOCTH, CEBEPHEE
KOTOPOI iepeBbA NOYTU He BbIXKUBAIOT.

B ApKTuYecKkoM pervoHe pacnonoxeHbl Takue ctpaHbl, kak Poccus, CLIA (Anscka), Kavapa,
Hopserus, Weeuus, ®ununangus, Ucnangus, Lavus ([peHnanaums).

B ApKTuKe Tensieet ObicTpee, 4eM Ha NAaHeTe B LeIOM

B ApKTUKe U3MeHeHUs KnuMmaTta OLWyLATCA ropa3fo CuibHee, Yem B CpeaHeM Ha 3emne. 3a
nocnefHue LeCATUNETUA HA apKTUYECKOM nobepexbe EBpasuu notenneno Ha 2-3 °C.

Ewé HarnagHee B ApKTuKe nepenafbl norofbl. ECiv B yMepeHHOM KnmMmaTe «CKauykn» 00bluHO
He 6onee 10 °C — cerogHs Tenno, 3aBTpa Ha 10 °C xonoaHee, a Yepe3 HefleNl0 CHOBA TEMNJIEET, TO
B ApKkTuke oHun gocturatoT 20 °C. YacTo 6bIBaeT TaK, 4TO B OAHOM apKTUYECKOM PErvoHe NeTo Ha
5 °C Tennee, Y4em 370 ObINO B cepeanHe XX BeKa, a B cocegHeM pernoHe Ha 5 °C xonopHee, yem
Ob1N10 06bIYHO B NPOLLJIOM.
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Puc. 2.8.1. OnpedeneHue 2paHuy ApKmMuKu.
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MoxeT nokasarbCs, 4To Tenno B APKTUKe — 3TO XOPOLWO, HO Befb Janeko He Bcerga Tak! Yro
nyywe: mopo3 —35 °C c AcHoii 6e3eTpeHHON norogoit unm —20 °C, Ho ¢ meTenbio? KoHeyHo,
MOpo3 6e3 MeTenu nyylie, Tem 6onee, YTO K HEMY BCe AAaBHO Npucnocobunuce. [leno He B TeM-
nepaTtype Kak TakoBoW, Befib B APKTUKE He MOXKET ObiTb CUbHOW Kapbl, KOTAa JI0AN U XKUBOTHbIE
CTpajaloT OT neperpesa.

(faF4 B memeoponoeuu cywecmsyem noHsmue 8empo-xon00080U UHOEKC,
KomopbIli ompaxxaem JUYHblE OWYUWeHUS Yes08eKa npu 00HOBpeMeHHOM

1 B030elicmsuu Ha He2o Mopo3a u sempd. Hanpumep, npu memnepamype

-10 °C u ckopocmu sempa 30 km/4 Bempo-x0100080L UHOeKC bydem paseH

-20 °C, mo ecmb OWyUeHUS Ye0BEKA U PEaKyUs e20 0p2aHu3Ma Ha X000

6ydym coomsemcmsos8ams UMEHHO 3MOMY 3HAYeHUK, MO ecmb MOpOo3y

8-20 °(!

Ha Xu3Hb Ntogeil M Ha aKocMcTeMbl B ApDKTUKE BAMAIOT Apyrue KNUMMaTuyeckue napameTpsl:
cuna Betpa (MeTenu M WTOPMA), COKPALLEHNE MOPCKUX U PEYHbIX IbJOB, CUbHOE pa3pylleHne
beperos, TasHWe MHOroNeTHEN Mep3/10Tbl. [IPUYEM UX U3MEHEHUSA — HE NPOCTO CNEeLCTBUSA MOBbI-
WeHMs TemnepaTypbl, 3TO aKTUBHbIE CU/bI, CaMM MOBbIWAOWME TEMNEPATYPY. YyEHbIE Ha3biBaOT
3TO 0OpaTHLIMU CBA3AMU, KOTOPbIX KAaK MUHUMYM [BE.

1. M13-3a noBbiWweHUa TeMnepaTypbl NeffHble NONA TalOT U JIOMAIOTCA, @ MeXAY NbJMHAMM MO-
ABIAETCH MHOTO OTKPbITOW BOAbI, MO3TOMY BO3[yX HAYMHAET ObICTPO NporpeBatbCcs. TEMHAsA no-
BEPXHOCTb BOAbl, B OTNIMYME OTO /1bA3, He OTPAXaeT, a NOMOLLAEeT CONHEYHOe M3/y4eHune, BoLa
HarpeBaeTCs, ibAbl TAOT eLWE cunbHee n 3P eKT ycunusaetcs.

2. Yem 6onblie OTKPbLITOW BOAbl, TeM GoMblue UCMAapeHWe BRarM U KoAWYecTBO 06/1aKoB.
BcnomHuTe, B 06Ma4Hy0 noroy HOYM TENJbIE, @ B ACHYI0 — XONIOAHbIE, TaK Kak 061aKa 3afepxu-
BalOT Tenno. Tak e 1 B ApKTUKe: KOorga MHOTO OTKPbITOM BOAbI M 00/1aK0OB, TEMNEPATYPa BhIlLE,
0C06EHHO HOYbIO, YTO €L YCKOPAET TasgHWe NbA0B.

JIKkoHoMUKa ApkmuKu codemaem 08a OuamempasabHO NPOMUBONOJIOXKHbIX BUOA Oesmeslb-
Hocmu. C 00HOU CMOopoHbl, 3Mo mMpaduyUOHHbIe Cnocobbl BedeHUs X03ALUCMBA KOPEHHO20
HaceseHus: oxoma, pbl60708CMBO U 0neHeBoO0cmBo. C Opyzoli CMopoHbl, cywecmsyem
KpynHomacwmabHas 006b14a NpuUpOOHbIX pecypcos: Hehmu u npupoOHO20 2a3a, xenesd,
YUHKa, 30/10ma, aama3os, OpesecuHbl U mMopenpoodykmos 014 MexOyHapoOH020 pbIHKA.
KpynHetiwue skoHomuku 8 Apkmuke — smo Poccusa u CLUA (Anacka), 8 0CHOBHOM U3-3a UX
Oobbisatoweli u He¢hmeeasosoli ompacnel. TpaduyuoHHble BUObI 0esmesbHOCMU Npeoo-
snadatom 8 apkmuyeckux pe2uoHax KaHaos! u [peHnaHouu.
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Ucyesalowme nbabl ApKTUKK

C 1979 roaa 3a nbaamu ApKTUKM y4EHbIE HAOMIOAAT MPY NOMOLLM CNYTHUKOB. CnyTHUKOBbIE
AaHHble MOKa3bliBalOT, YTO KONMYECTBO NbAOB B APKTUKE pe3Ko nowno Ha yobinb (Puc. 2.8.2).
3a nocnegHue 35 net nnowapb nbAos B CeBepHoM JlefoBMTOM OKeaHe 1 €ro MOpAX COKpaTuaach
Ha 15-20 %.

0 nnowaau Nbaa NPUHATO CYAUTb MO €0 MUHUMANbHOMY KONMYECTBY 3a oA — 0ObIYHO MUHU-
MYM NbAa NPUXOAUTCA HA KOHel, ceHTAbps. B ceHTabpe 2012 roga 6bin JOCTUTHYT aBCONOTHBIA
peKopp, — NnowaAb MOPCKUX NbJOB coKpaTtunack o 3,41 mnH km? (Puc. 2.8.3).

Puc. 2.8.2. Kapmbl apkmuyeckux 16008
(nemuuli muHumym, Habmooarwulics 8 ceHmsbpe).
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KoHeuHo, 3umoit néx no-npexHeMy nokpbiBaeT BClo ApKTUKY. [laxe ruraHTckoe notenneHue
Ha 15-20 °C He caenaeT 3MMHMe TEMNEPATYPbl B NOAAPHbIX PETMOHAX NONOXKUTENbHBIMU, 3aMep-
3aTb Mops OyayT. OaHAKO ToNWMHA Nbaa OYAET ropasfo MeHblue.

CoKpalleHue NIOLWaAM U TONLWMUHBI MOPCKUX NIbOB, MO OLEHKaM POCCUIACKMX CMeLuanucTos
N3 APKTUYECKOTO W aHTapKTUYECKOro Hay4yHO-UCCIeA0BaTENbCKOTO UHCTUTYTA, OTKPOET HOBble
BO3MOXHOCTU Ans 60Jiee aKTUBHOIO UCMO/b30BaHMsA CEBEPHOrO MOPCKOTO NYTKU A4S TPAHCMOPTH-
pOBKM rpy30B 13 EBponbl B A31t0 M HA060POT. ITOT TPAHCMOPTHBIK MApWpyT no MopsiM CeBepHOTO
JlepoBuToro okeaHa ropasgo Kopoye TpaguuUMoHHOro — Yepe3 CyauKUil KaHan — MOXHO cyluye-
CTBEHHO COKPATUTb Pacxofbl Ha rpy30Bbie nepeBo3ku!

Haunbonblwue waHcol y cyaos npoiiTu CeBepHbIM MOPCKMM MYTEM MO OTKPbLITOW BOAE B CEH-
TA0pe, Korga naowanb AbAa MMHMManbHa. Ho, Kak MOXHO BMAETb Ha puc. 2.8.2, aaxe pekop-
AHO Manas nnowanb NbA0B He rapaHTUPYeT, YTO OTKPbITbl BCE NPOAMBLI, NPeXae BCero, Npoauns
Bunbkuukoro mexay Taimbipom n CeBepHon 3emnéit — y3koe mecto Bcero CeBepHOro MOpPCKOro
nytu. Tak 6b1n0 B 2007 rofy. W Ha060poT, NTbAOB MOXKET ObITb rOpa3ao 6osblue, a NPONMBbLI OyayT
OTKpbITH. MOKa 0YeHb paHO rOBOPUTH O CBOOOAHOM OTO NIbAOB MIABAHWUK BAONb aPKTUYECKOTO
nobepexbs EBpasun. Knumatmyeckue mopenn nokasblBaloT, YTO NETOM ApKTUKA MOXET CTaHO-
BUTbCA COBCEM CBOOOAHOII OTO NbJa TONbKO NpumepHo ¢ 2050 roaa.
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Henb3s Takxe 3abbiBaTb O TOM, YTO MpW TasHUM NbAOB B ApKTUKe 0bpasytoTcs aiicbepry,
KOTOpble MOryT ObiTb OMACHbI AN CYAOB, @ TaKXe AN He(TAHbIX NNaTPOPM, PacmoNOKEHHbIX
Ha wenbde B OTKpbITOM Mope. CynoxofHbIM U HedTef0ObIBAOLMM KOMNAHUAM HEOOX0ANMO B Oy-
AylieM NpefycMaTpuBaTh aKTUBHYIO 3aLNUTY OT aiicbepros, 4ToObl U36eXaTb CTONKHOBEHMIA C HUMU.

Puc. 2.8.3.MuHumanbHas naowaob MopcKo2o
b0a 8 Apkmuke 8 1972-2017 200ax.

MuHUManbHas NNOWAAL NbAA, MAH KM?

Vrpo3bl ANA XUBOTHbIX B APKTUKe

TasaHue nbpos B NOJIAPHbLIX WKUPOTAaX CUJIbHO BJINAET HAa MOPCKUX XUBOTHbIX, B TOM 4YuUcCne
M Ha «XO3AUHA» ApKTVIKVI - 6enoro mensens. KoHeuHo, cam nép €My HE HYXEH, HO MaBHadA Nulla
mensena — TIoONeHU, KOTopble BCErfa AepXatca y KPOMKU nibaa.

ApKTWyecKoi BeCHOM rpaHuLa IbLOB CABUIAETCsA HA CEBEP TaK ObICTPO, YTO MEAABEAM He ycne-
BalOT HA 3TO OTPearnpoBaTb W OKA3bIBAKOTCA OTPE3aHHLIMU OT THJIEHEH OrPOMHbIMU MPOCTPAH-
cTBammu Boabl 6e30 nbfa (Puc. 2.8.4). MepBefb MOXET NMPONAbITL JECATKU KUJOMETPOB, HO He
coTHU. Kpome Toro, meaBexara 3toro caenatb He moryT! B pe3ynbtate Ha 6epery octaércs 60/1b-
WO€e YMCNo XMBOTHbIX. OHM YacTo ronopaoT,
MAYT B MOCENKMU M HA MOMOWKM, BCTPEYAOTCA C

Puc. 2.8.4. benomy medsedio, ocmaswieMycs Ha cyue
4yenoBeKOM, YTO OnNacHO ansa 0beunx CTOPOH.

Ha paccmosHuu 6osee 100 KM om KPOMKU 16A0B U Mio-

Crocobbl peweHns np o6nemMsl ectb. Bo- JIeHell, «xo04emcs 8bIMby» 0m U3MeHeHull Kaumama.

nepBblX, HAKO YTOOLI Y BCEX B3POC/bIX Oblu
CpefcTBa OTNYrMBaHUA MefBefel; nyylle Bce-
ro pyXbfA C pe3nHoBbIMK Nynamu. Bo-BTOpbIX,
HAfl0 OYUCTUTL MOCENKM OT NULLEBLIX OTOPOCOB
MHOTOIeTHEN AABHOCTM W, Hanpumep, OTBe3-
M UX Ha 1-2 KM OT nocesika, 4tobbl MeaBeau
nownun TyAa, a He K Niogam. B-TpeTbux, HyXHO
cneauTb 3a MeBeaAMU, UMETb Aas 3TOro cne-
UManbHO OOYYEHHBbIX BOOPYXEHHLIX 04N,
TEXHUKY, paLum, CNyTHUKOBbLIE TenedoHbl. Tor-
03 MOXHO 3abnaroBpeMeHHO NpeAoTBpallaTh
KaK HamajeHua MeABeder Ha Nojen, Tak u
OpaKoHbepCTBO.
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B npuHumMne u Ha Gepery mefBeAb MOXET HAMTW MUL, NMyCTb HE CTOJIb BKYCHYIO M 00Ub-
HYI0, KaK MAICO TIONIEHS — MOTMOWMX NTUL, ANLA, MENKUX XUBOTHbIX. MOXET MeaBeab 0XOTUTLCS
“ 32 MOPXaMW, HO CNPABUTbLCS C B3POC/IbIM MOPXXOM MeABeAb He MOXeT. HyxHo HaliTu cnaboe,
paHeHOe XWMBOTHOE MM MOPXOHKA. MiHorga meaBensam ynaércs pe3ko BOPBATLCA Ha nexoulie
M TaK UCMyraTb MOPXKEWN, YTO HaYMHAEeTCs NaHWKa, AaBKa, U OTPOMHbIE CaMubl AABAT MONOAbIX
XunBOTHbIX. 0cO6EeHHO yiayHa Ans MeABens Takas 0xoTa OblBAeT, eC/M MOPXKMW PacmnoNoXUANCH
HEe Ha NJIOCKOM MJIsXKE, @ HAa CKIOHe MM CKaNbHbIX ycTynax. Torga, nagas ¢ ycTynoB BHU3, Kpyn-
Hble JXMBOTHbIE LaBAT MOOJbIX.

YBbI, pacnonaratbcs B CTOb HEY[OOHbIX MECTax MOPXKeN YacTo 3aCTaBNAET TO e OTCYTCTBUE
nbaa. Mopxam HyXHbl He TONbKO NaByyune NbANHbI, HA KOTOPbIX OHWU MOTYT OTALIXaTb NPU MUTPa-
UMK 1 He TepaTb cunbl. IM oyeHb BaxHbI Nbabl y 6epera! PaHble y 6eperos Obin «npunain» —
TONCTBIA Nef, YaCTUYHO Nexalynii Ha Gepery u obpasywolnii negosyo Kpomky. Tenepb u ero
ropasfo MeHblue M WTopMa GbicTpee pa3mbiBalOT yaobHbie ans Mopxkei nexo6uwa'l XusoTtHble
BbIHY)XAEHbl OTAbIXAaTb B APYrMX MecTax, r4e UM YyrpoXxaioT He TONbKO MeABef, HO 1 YenoBeK.

Bbinn cnyyaum, Korga ThICAYM MOpPXKEN NOSABAANMCL B HOBbIX
MecTax, B YaCTHOCTU, Nobam3ocTu ot aspoapomos (Puc. 2.8.5).
Mpu nosiBNeHMN camMonéta HaYMHaNacb NaHuka, U rmbnu pecsT-
KW XWUBOTHbIX. PelieHne okasanocb NpocTbiM: A0 NOABAEHMA
camonéra co3gaBancs WyM, YToObl MOPXK 63 MaHUKKW yWwiu B
Mope. [InNf 3TOro HYXHO TIWATeNbHO OTCNEXWUBATb NepeBuKe-
HUS MOPXKEW, HYXXHbI IO U TEXHUKA.

B bapeHueBoM M Kapckom Mopsx obuTaeT atnaHTUYecKuit
MOPX, 3aHECEHHbIN B KpacHyl0 KHUTY. Y 3TUX XKMBOTHbIX Mano
nexouw, npuyém OHM PaCnoNoXKeHbl He TONbKO B yAAnEH-
HbiX paitoHax 3emnu ®paHua-Mocuda, HO U B OTHOCUTENb-
HO NerkofoCTyMHbIX MecTax. [am MpoxoaAT TPaHCMOPTHbIE
nyTW, N0 KOTOPbIM OXWAAITCA aKTUBHbIE NEpPeBO3KW, Npenno-
naraeTcs noctaBuTb naatopmbl ans fobbiun Hedt M rasa.
Hy)KHO 04YeHb TWATENbHO CNEAUTb U BbIABAATL NPOONEMbI B CAMOM Hayane, 4ToObl He AOMYCTUTD
MCYE3HOBEHMUA MOPKA B 3TOM YaCTU APKTUKN.

Puc. 2.8.5. 35 mbic. Mopxeli Ha nobepexbe Ansacku 8 ceHmsabpe 2014 200a.
M3-30 masHus MOPCKO20 160 MOPXAM NPUWAOCL NPonasims 60/1bWOe
paccmosHue, Ymobsi Halimu nooxodsAuee Mecmo 014 1exouLya.
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Ewé ogHa npobnema — BbIXMBAHWE rPpeHNAHACKUX TioneHei B benom mope (k [peHnaHanm 3tu
TIOIEHWU HE UMEIOT OTHOLWEHMA, MPOCTO MX TaK Ha3biBaT). B oTnmumne ot menBepnei n mopxei,
TIOJIEHU HE MOTYT XUTb Ha Gepery, NOCKObKY TaM UM YrpoXaloT BOSIKM, COOAKM U Apyrue xuuy-
HUKW. [lnnTenbHoe BpeMs rpeHNaHACKuii TioNeHb 6bl1 06bEKTOM MOPCKMX NPOMbIC/IOB MOMOPOB,
0CO0EHHO LieHUNCh 6enbKM — [LEeTEHbIWW B BO3pacTe A0 ABYX HeAenb C O6enbiM NyWNUCTbIM Me-
XOM. B HacTosee Bpems npombicen 3anpelléH. TakiKe MHOTO XXMBOTHbIX NOrMOano Npu NpPoXoX-
OEeHWUM CYA0B Yyepe3 MecTa CKoneHuit TioneHeir. Ceiyac KanutaHbl CyLOB AOMKHbI UX 06XOAMUTD.

EcTb y TioneHeit u gpyras npobnema: mex y 6e/1bKOB 0UYeHb TENNbIN, HO HE BOAOCTOWKMIA, Nona-
AaHWe B BOAY UNM flaxe B NIYKU, 06pasytolLnecs NoBepx NbAa Npu ero TasHUu, Ans HUX rnbenbHo.
OHu mEp3HyT, 6onetoT 1 yacto rmbHyYT. BeposaTHo, B Byayliem, ecnu nbaa CTaHeT COBCEM Mano,
Heobxopumbl OyayT 3anoBefHble OCTPOBA, rae 6enbKu CMOryT CNOKOMHO NofpacTaTh.

Panble mioneHeli 8 besom mope 6unu padu
mexa demeHbiwel — 6esbK08. [lomom cepbé-
3HYI 0NACHOCMb NPeACmasaanu cyoa, uoy-
Wue yepes Mecma CKONJeHUS UBOMHbIX.
Tenepb y mioneHeli Opyeas npobrema — no-
menjieHUe KAuMama u ymeHbleHue s1edo-
sumocmu benoeo mopsa: 6e3 Kpenkozo 60a
OHU He Mo2ym BbIpaU4UBAMb NOMOMCMBO.

CTpa,u,a+0T OT M3MEHEHMIN KnuMmaTa He TOJbKO MOpPCKNe X1UBOTHblIE, HO U CEBEPHbIE OJIEHU.
Ha Konbckom nonyocTpoBe ONEHAM MelWaeT cnaobiit NeloBbIN NMOKPOB HA peKax, B Hayane 3uMbl
nacTyxun He MOryT neperHatb Ctafd B HyXHble MeCTa. OneHu MOFyTJ'IVI60 nepennbiBaTb peKVI,J'IVI60
nepexoanTb UX no Kpenkomy nbpy. Peka co cnabbim NbAoOM Ona HUX HeENnpeoAosIMMOe NnpenaT-
cTBue. Ha Ta|7|Mb|pe bonee PaHHee BCKPbITUE PEK N TaAHUE TYHAPbLI MELWAET MUTPALNN CEBEPHbIX
OJieHel K HepeaKo NpUBOAUT K TMOEeNM MHOTUX KUBOTHBbIX.

HemeaneHHO NpeKpaTUTb U3MEHEHME KNMMATA Mbl HE MOXXEM, NO3TOMY pelleHne Nnpobaemsl B
YCTPAHEHUM APYrUX NPENATCTBMIA, CO3AAHHbIX YeN0BEKOM. Hanpumep, Hy»HO, 4TO6LI ra30npoBo-
Abl HE MEewWanu Murpaunu oneHeii. Ceityac razonpoBofbl B 30He Mep3/0Tbl MAYT Haj 3eMNéil Ha
cneumnanbHbIX 0NOpPax, ONI€HN HE MOTYT HU NOANE3Th NOA TPy6aMu, HU NepenpbirHyTb. TpebytoTcs
cneumnanbHble «M-06pasHbie» NPOXoabl, YTOObLI KMBOTHLIE CBOGOAHO Npoxoaunu nog Tpy6amu.
Torga oneHsm Oyaet nerye NPUCNOCOOUTLCA K HOBbIM YCIOBUAM XU3HMU.

TassHMe MHOroJieTHe! Mep3noThbl
Ewe 6onee macwrabHas npobnema — TassHUe MHOTONIETHEN MepP3NOThI.

KoHeuHo, ntofin yxKe MHOrO ThiCAY NeT XUBYT B APKTUKE U B 30HE MeP3N10Tbl, HO 3TO KOPEHHbIe
HapofAbl CEBEPA — YYKYU, HEHLbI, AKYTbI, 3BEHKM, aleyThl, ONUKK, 3ICKUMOCHI. [lOMOB OHU He CTpO-
UK, U HUKAKOTO ylep6a OT UX XU3HKU Ha Mep3/ioTe He Obino. Korpa pycckue npuwnu B ApKTuky
¥ BrepBble BCTPETUNCH C TEM, YTO 3eMif MPOMEpP3aeT Ha MHOTO METPOB U NINLLb NEeTOM OTTauBaeT
€€ BepXHUW CNOoiA, OHU ObINO OYeHb yaUBIEHbI. BoeBoabl NuUcany Lapto, YTo 3eMsf NpoMEp3Las
U ceATb NiWeHULy Henb3s. B fIkyTcKe faxe cneunanbHO Konanu Konogel, YTobbl y3HaTb MyouHy
npomép3uero cnos. B 1686 rogy pownu fo my6buHbl 30 M, HO AHA MEP3NOTLI He AocTanu. Yepes
150 net ctanu yrybnaTb Konoaew, v aownu ao 116 m, Ho 1 Tam GbiNa Mep3noTa.
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MOHATb, YTO Takoe Mep3/10Ta, CMOMKU TONbKO B KoHuUe XIX Beka. Okasanoch, YTo mep3noTa
B page mect gocturaet 1500 M, 06bIYHO e NpOMEP3LWLKnii cnoit ¢ Temnepatypoit -2—7 °C umeet
TonwmHy go 100 m.

Puc. 2.8.6. 06Haxuswulica cnoli MHo2osemHel Mep3iomsl.
Apxunenae Unuybepzer (Hopseaus).

3ameTum, 4TO TaM, rge HeT Mep3NoThl, Noj 3eMnen Bcerga
«Tenno» — HeCKONbKO rpafycoB Bblle Hyns, N03TOMY He 3a-
Mep3aloT BOLOMPOBOAbI, @ TAKKE PyyYbu U HeOONblIME PEKM,
KOTOpble B 60NbLWIMX FOPOAIAX YACTO MAYT B NOJ3EMHbIX TPyOax
n TyHHensax. Ha puc. 2.8.12 MOXHO BMAETb, YTO 30Ha MHOTO-
neTHeln Mep3noThl 3aHMMaeT 0Kono 60 % Bcel TeppuTOpUM
Poccun. BepxHuit cnoit noYBbl N€TOM OTTAaMBAET, HO HA He-
6onblwyto mybuHy, ot 10 cMm Ha camoMm cesepe, A0 1 meTpa
Ha I0XKHOW rpaHuL,e Mep3noThl.

CTpouTb Ha Mep310Te CI0XKHO, TaK KaK BO3HUKAIOT Npobnembl ¢ pyHaaMeHTOM. pomEp3wnit
TPYHT HEBO3MOXHO KONaTb, €ro yaaétcs TONbKO OYEHb MeASeHHO Npoaanbameatb MAKM Nporpe-
BaTb M BbIHMMATb PACTasBIYIO XKUKY. [PYHT MOXKHO OYpPUTb, MUAUTL U AaXe B3PbIBaTb, HO BCE 3TO
AOpOXe 1 TpebyeT cneunanbHoi TeXHUKK. B MEpP3NOM rpyHTe MHOTO NbAa, MHOTAA BCTPEYAIOTCS
uensie cnou (Puc. 2.8.7), N03TOMy KOrAa OH TaeT, 00pa3yeTcs 0YeHb HEMPOYHbINA «NONYKULKUA»
C/0iA, KOTOPbIN HE AEPXKUT HU 30aHUS, HU OMOPbLI MOCTOB UK IUHWIA 3neKTponepeaay. Mpuxoput-
Csl CTPOMTb Ha CBAsiX, KOTOPble AOMKHbI YXOAUTb IYOOKO B 3eMII0 U CTOATb HA KPENKO 3aMép3LueMm
rpyHTE.
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Kpome Toro, netHee npotamsaHue WAET HepaBHOMepHO. [OBEPXHOCTb 3eMAU He upaeanb-
HO pOBHaA, a IPYHT MOXeT OblTb pa3HbiM OyKBanbHO B Mape METPOB BNEBO WAW BMpPaBo.
MpepncTaBbTe: rae-To B TENNOE BpeMs rofa CKannuBaerca 60/blue BOAbl, KOTOPas He MOXeT Npo-
COYUTLCA NOJ 3eMJII0, Beflb TaM 3aMEP3INiA rpyHT. HacTynaloT xonoaa, u Bofa 3amep3aeT B Buje
NOA3EMHbIX BKpanneHuit nbaa (AuH3) u cnoés. OgHako nég umeet 60Mbwmit 06bEM, Yem BoAa,
noatomy 3emns Bcnyynsaetca. 06pasytoTca Gyrpbl U HEPOBHOCTH, KOTOPblE pa3pyLLaloT 3[aHNsA
un goporu (Puc. 2.8.8, 2.8.9).

Ho Ha 3TOM npouecc He 3aKaHYMBAETCA.  Puc. 2.8.7.BepmuKanbHbili pazpes MHO201emHeMEP3NbIX
Ecnu TemnepaTypa pacTér, B KaKOii-TO 0CO-  110POO C1e0sHbIMU CAOAMU.
60 TENNbLIN rof MpoTaMBaHWe WAET CUNbHEE,
W nejsAHble CNOM TalT TaK, YTO BOAA MOXeT
cTeyb. Torga nop 3emnei obpasyoTcs nycro-
Tbl — TPYHT NPOCAXWBAeTCsA, B AMbl MOXeT
Nerko NpoBaNuUTbLCA ONOPAa MOCTA UAN UHUK
aNeKTponepeaay, aaxe Hebonblioe 3faHue.
3TOT npouecc HepaBHOMEPHOro NpoceaaHus
rpyHTa BCMeACTBME TAaaHUA NOL3EMHOTO bAa
Ha3blBaeTCca «TepmoKapcT». OH 0YeHb onaceH,
B TOM YyuCne U ans 60nbWKUX 3[aHUIA, KOTOpble
yXe He pa3 o0pywuBanuch M3-3a ObICTPOro
pa3BMTUA TEPMOKAPCTA, YTO COBEPLIEHHO He OXMAAN0Ch B NPOLLIOM, KOTAA 3TU 34aHUA NPOEKTU-
poBanucek 1 ctpounuch (Puc. 2.8.10, 2.8.11).

Puc. 2.8.8. Yuacmok nospex0éHHo20 Puc. 2.8.9. 30aHue souHcKol Yacmu, paspyleHHoe
JKe1e3HO00POXKHO20 nymu. U3-30 HepasHOMEPHO20 NyYeHUs U NPOCAdOK.

Ecnu kaumam meHsemcs, a memnepamypa pacmeém, mo co 8pemMeHeM 1emom Mep3oma
ommausaem Bcé 2ybxe u 2nybxe, mozaoa 21ybuHbl paHee 3a6umbix c8ali MoXxem He X8a-
mumb, U OHU «NONJIbIBYM»: 30aHUe HAYHEM NepeKausamscs u pyxHem.

Ho Hepepako yenosek 1 cam fo06aBnseT BoAbl B NpAMOM CMbicne cioBa. Mpu 6onee cunbHOM
TasHWU MEpP3N0Tbl BOAA M3-33 NPOTEYKM BOJONPOBOAA MW KaHANW3ALMM MOXKET CTaTb 60NbLWOIA
npo6aeMoii, Torfa Kak paHblue BCE CXOAWNO C pyK. TaKKe BaXHO cobniofaTh npasuna yobopku
CHera C KpbllWW 1 BOKPYT [OMA, HELLONYCTUMO, YTOObI Tanasn BoAa 3aTekna nog 3aaHue.
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YTo e fenatb? Beapb Mbl He MOXKEM HEME[IEHHO OCTAHOBUTb M3MEHEHMA KNKMMATa, @ CKOPOCTb
pa3pylieHnit oueHb Benuka! MpuxoauTcs TpaTUTb HEManble CPeACTBa Kak Ha NpsiMOe 3aMOopaXu-
BaHWe rPYHTOB, TaK 1 Ha ropa3fo 6osee oporue KOHCTPYKLUMK, He 60SLMECH HOBbIX YCIOBU.

Puc. 2.8.10. 3daHue, pyxHysuwee Puc. 2.8.11. 06pyweHue yena 30aHus.
8 noc. Yepcrudi (Poccus). Llenmp e. Axymck (Poccus).

[PYHT B APKTUKE MOXXHO 3aMOPO3MUThb C MOMOLLbIO JOBOJILHO NPOCTbIX YCTPOICTB. MiHOrAa ObiBa-
€T [OCTATOYHO NPOJIOXKMUTb NOJ, 3€M/IeN BEHTUNALMOHHbIE TPYObI, TOrAA 3UMOI XONOAHbIA BO3AYX
OXNAAMUT 3aMEP3LWMIN FPYHT [O OYEeHb HU3KON TeMNepaTypbl, U NETOM OH He ycneeT 0TTanaTb. Takoi
MeToj 0COOeHHO ynobeH Ans AOpor, rae ecTb HacbiMb. TaM 0ObIYHO [OCTATOYHO Yepes Kaxable
50 CM NPONIOXKMUTL TPYObI MAMeTPOM 0K0J10 20 CM, NPOXOAALLME CKBO3b HAChIMb MONEPEK AOPOTHU.

HacTo rpyHT 3aMOPaXWBAIOT C MOMOWbIO  pyc, 2.8.12. [lpoeHosupyemoe masHue MHO2ORemHell
YCTPOWCTB, KOTOpble HA3blBAKTCA TEPMOCU-  mep3nomsi 8 meyeHue XXI sexa. KpacHbim ommeyeHsl
cbOHbl I70 BepTUKaNbHaA pr6a repMeTM4YHO 30Hbl, 20e masHue moxem npousolimu do 2050 2o00a,

6 ! opaHxesbiM — 0o 2100 200a U XKENMbIM — 30HbI, 20@ MHO-
3aKpbiTas C 000X KOHLOB, €& HWKHAR qac.le 20/1eMHAS Mep3/10ma COXPaHUMbCA 00 KOHUA MeKyujezo
B IpyHTe, @ BEpXHAA HAa 2-3 M Hap 3eMNén  cmonemus.

(Puc. 2.8.13). BHyTpu Tpyba YactuyHo 3anon-
HeHa oXxnaxpawuwnm BelecTBOM (xnap,areH-
TOM), aMMUAKOM W/ XULKOW YINEKUCIOTON.
3umoin TepMOCU(OH 3aMOpaXMBAET TPYHT
3a CYET pasHuLbl TeMNepaTyp Mexny OTHOCK-
TeNbHO TENNLIM TPYHTOM (HECKONIbKO rpajycoB
HUXe HyNA) 1 BO3AYXOM, KOTOPbI Ha 20—40 °C
xonofHee. BaxHo, 4TO XxonofgHee OblO0 Ha-
Bepxy, a Tenjee BHU3y. BHWU3y TpyObl XKUAKNI

53

XNIafareHT ucnapsieTcs npu Temnepatype I T 1 2050 rony 3 AR } &
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rPYHTa, NpW 3TOM KaK Npu BCAKOM MUCMAPEHUM R A o
NPOMUCXOAUT oxnaxpeHue. Mapbl xnagareHta 55 e . iy
= A T E

MOAHWUMAIOTCA BBEPX, HO TaM OYEHb XOJIOAHO U
napbl KoHaeHcupytoTcs. KoHeYHo, npu 3TOM BbIeNAeTCA TeN0, HO OHO NN YyTb-4yTb NpOrpe-
BaeT Bo3ayx. XupKuit xnafareHT cTeKkaeT BHU3, U BCE noBTopseTcA. PakTMyeckn 3umoin Tepmo-
CUOH 3aKauMBaeT nof 3emio Xonog. Temnepartypa rpyHTa CHUXAETCA Ha HECKONbKO rpajycoB,
¥ 3TOrO XBaTaeT, YToObl OH NeToM He pacTasn. JleTom TepMocutoH He paboTaeT, Tak Kak BO3ayX
Tennee rpyHTa M xnafareHT BHYTpU TpyObl He UMpPKynupyeT. KOHEeYHO, MeTannnMyeckne CTeHKU
TpyObl MPOBOAAT TENNO Nof 3eMto, HO 3TOT 3ddekT cnabee, YeM 3UMHEe 3aMOpaXkKMBaHMeE.
Tak ypaéTtcs 3aMOpPO3UTb FPYHT Mo AOPOraMy M ONOpaMu ra3onpoBo/OB, AaXe Nof 60NbWUMH
34aHMAMU, HO CTOATb TEPMOCUMOHBI [OMKHBI MPUMEPHO Yepe3 Kaxabln metp (Puc. 2.8.13,
Puc. 2.8.14).

OaHaKo Gbiio Gbl HEBEPHO AyMaTh, YTO C TEPMOCM(OHAMU TasiHUe MEpP3/0Thbl He CTPaLlHO.
Nx Hago CTaBUTb OYEHb YACTO, @ HECMOTPA HAa NPOCTOTY TepMOocUMdOHbl goporu. MoacyuTaHo,
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4TO AN1A 3aMOPaXKMBAHWA TPyHTa Noj Onopamu ra3onpoBofoB B Poccun Hago pa3om noTpaTuThb
okono 10 mnpg gonn CLUA! Mpu 3ToM TepmocudOHbl — NULb BpEMEHHasA Mepa, Befb OHW MOTyT
NOHW3UTb TEMNePATYpy FPYHTA TONbKO HA HECKONbKO rpasycoB. [pu 6onee cunbHOM noTenneHnm
OHU yXKe 6eccunbHbl. [pUXOJUTCA «CTaBUTbY AOPOTM HA CMeuuanbHble 3arybnEéHHbIE B 3€MIH0
onopbl, PakTUYeCKN Aenartb CNIOLWHYI0 ICTaKady Ha CBasX, YTO MHOTOKPATHO YAOPOXaeT CTPOu-
TenbcTBO (Puc. 2.8.14).

Puc. 2.8.13. [lopoza c 3amopaxusarowumu Puc. 2.8.14. [lJopoza Ha cneyuanbHbix
mepmocugoHamu. 3a2/1yONEHHbBIX B 3eMJII0 ONOPAX.

3aMOpO31Tb FPYHT AANEKO HE BCEraa BO3MOXHO, OT WTOPMOB U CUILHON Geperosoi 3po3uu
3aMOpO3KOil 3alWMTUTLCA He noayyutcsa! Bcé valle cknagbiBaloTCsa CUMTyaLMM, KOraa cnactu Te
UNU MHble 0OBEKTHI HEBO3MOXHO. [puUxoanUTCs nepecensaTh Nofei Ha HoBble MecTa.

ElwE oanH BaXKHbIN MOMEHT: B NpoLiecce TasHUA BEYHON MeP30Thbl B TYHAPE U3 FPyHTa BbICBO-
6oxpaeTcs 60NbLIOE KONMYECTBO NAPHUKOBbIX FAa30B, KOTOPbIE B M30bITKE HAYMHAKT NOCTYNATh
B aTMOC(epy, ycunnBas NapHUKOBbIA 3P deKT 1 ycKopss mobanbHoe NOTENNEHNUE Ha NNaHeTe.

MoroaHbie aHOManuu B ApKTUKe

Tenepb Bbl 3HAETE, YTO NPY OLLEHKE MOTOAHbIX YCNOBUIA BaXHA HE TOJIbKO TEMMEpaTypa, HO W
BeTep. Mopo3 6e3 BeTpa BO BCEX OTHOWEHMUAX JIyYLLE, YEM CUNIbHAA METENb, KOTAA KpaiiHe CoX-
HO YTO-TO JeNaTb Ha OTKPbITOM BO3AYXE, KOTLa He MOXET nepeaBuraTbCa 00bIYHbIA TpaHCMOPT.
PaboTaTb B TaKMUX YCNOBMAX U CNOXKHO, M onacHo. CuibHbIX BETPOB B APKTUKE CTaHOBUTCS 60Jb-
e, a 3HAYUT HYXKHO Oosblie crneynanbHON TeXHWKM, OAEXAbl, cnacaTtesbHoro 060pynoBaHus
¥ 3anacoB Ha Cay4an NpOLOIKUTENbHbIX MeTenen.

Ctana Bbllwe BNAXHOCTb, Yalle NPOUCXOAAT YepeaoBaHMA OTTENeNei U 3aMOPO3KOB. B 3Tnx yc-
NIOBUAX [OPOTH, MOCTbI, TMHUM INEKTPONEpeaay Yalle NoKpbIBalOTCSA CNOEM Jibfa, 60NbLUE aBAPMWil
¥ NONOMOK. 34aHNUSA U COOPYKEHUA ObICTPee BETIAIT, TaK KaK OHU MOKPbLIBAIOTCA MUKPOTpPELLM-
Hamu. Mpu nonafaHuu B Maneiwyio TpelwuHy BOAbl U €€ 3aMep3aHun NER paclunpseT TpewuHy,
MOTOM OH TaeT, a TPel|UHa 3anosHAETCA GOMbWNAM KONMYECTBOM BOAb, OHA CHOBA 3aMep3aer,
Y TpelnHa ewé pacwupsercs. Yem yalye, Tem ObiCTpee NPOUCXOANT paspylueHue.

[lns HU3KMX MECT, HanpuMep Ans NonyocTpoBa fMan, cepbE3Hoit Npobnemoi cTaHoBsATCS 60-
Nee YyacTble cayyYau CUNbHenWero BeCeHHEero Noa0BOAbS, KOrga OrpoMHbIe TEpPUTOPUK MOKPBITI
cnoem BoAbl 10 MeTpa M Gonee. Ha fimane ctano Bbinafgath 6onblie CHEra, a TaeT apKTUYECKOM
BECHOI1 OH Tenepb ObicTpee. Kpome Toro, Tam 0TMEYEHO NPOHUKHOBEHME B TPYHTOBbIE BOAbI MOP-
CKOW BOAbI, YTO BbI3bIBAET CU/IbHYIO KOPPO3UIO MOA3EMHbIX YACTel BCeX COOPYKEHUA.
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Kak nsmeHeHue knmmara BauseT Ha KopeHHble Hapoabl CeBepa?

KopeHHble manouucneHHble Hapopbl CeBepa CUAbHO CTPafalOT M3-33 U3MEHEHUI KNUMATa,
NOCKONbKY YKNaA UX XWU3HW WU TPAJULMOHHbIE BUAbI SKOHOMWUYECKOIH [eATeNbHOCTU HanpsaMyto
3aBUCAT OT KAMMaTU4eckux ycnosuii. OxoTa, pbibonoBCcTBO, COOMPATENLCTBO U ONEHEBOACTBO
obecneynBaloT NIOAEN NULLEN, CAYKAT AAA HUX OCHOBHbIM MCTOYHUKOM J0X0[A W OYEHb BaXHbI
AN COXPAHEHMUA TPALULMIA, KYNbTYPbl 3TUX HAPOZLOB U TEPPUTOPUM UX MPOXKUBAHUSA.

Puc. 2.8.15. 06pa3 »u3HU KOpeHHbIX Hapo0o8 ApKMUKU.

BaxKHbI BUA [EATENbHOCTU AN KOPEHHbIX HAPOAO0B B apKTMYECKOM pernoHe — OfeHeBOf-
cTBO. M13-3a Gonee yacTbix OTTENeNei NpoMcxoauT 06pasoBaHue CNos Nbfa Ha rPyHTE, KOTOPbIN
OrpaHnyMBaeT AOCTYN CEBEPHOMY ONIEHI0 K NMIIANHMKAM, HAXOLAWMMCA NO4 KOPKOMW nbda. Tas-
HME MHOTONETHe Mep3N0Thl, U3MEHEHUS CHEXHOTO NMOKPOBa U Gonee paHHee TasHue u bonee
no3gHee 3amep3aHune peyHoro nbja NPUBOAUT K HAPYLLEHUIO NyTEN MUTPALUKU CEBEPHbIX ONeHel
MEXAY 3UMHUMMU U NEeTHUMU nactomwamu. N3meHeHUs MUTPALMOHHBIX NYyTEN AUKUX ONeHeN
Y COKpaLLeHMe YUCTEHHOCTU MOPCKUX KUBOTHBIX, [LOObIYE KOTOPbIX 3aHMMAIOTCSA Masble Hapoabl
CeBepa, NPUBOAMUT K TOMY, YTO JIOAMN BbIHYKAEHbI UCKATb ce6e HOBble MCTOYHUKM NUTAHUS U A0~
XO[l0B.

Y10 K€ MOXHO NpeAnpUHATL, YTOObI MOMOYb KOPEHHbIM HapoaaM ApPKTUKM afanTMpoBaThCA
K MEHAIOLMUMCSA KNUMATUYECKUM YCNIOBUAM?

1) PaCI'IpOCTpaHFITb Mchopmau,mo 00 U3MEHEHUsAX KNMMaTa U UX BO3MOXHbIX nocnencreuax,
4TOObI VY MeCTHOr0 HaceneHus Obl1a BO3MOXHOCTb 3apaHee NOAroToBUTHCA K BO3MOXHbBIM PUCKaM.

2) Pa3BuBaTh 3KOTYPU3M B 3TUX paiioHax.

3) Heo6x0aMMOo MOBbIWATL YPOBEHb MeJULMHCKOrO obcnyxuBaHua Ha CeBepe, 0CcobEHHO
B TPYAHOJOCTYMHbIX PailOHAX M NOCENKax, o06ecneynTb rapaHTMpoBaHHOe 1 BecnepeboitHoe Ten-
N0- U 3NIeKTPOCHabXeHMe.

A KaK )xe nonoxutenbHble 3(pdeKTbl noTenneHua?

KoHeuHo, n3meHeHue KnumaTa B ApKTUKe JAET U HEKOTOPbIe MO3UTUBHbIE BO3MOXHOCTU. MOX-
HO MeHblle TpaTUTb TONJKMBA Ha 060rpeB, MOXHO BOCNONb30BaThCs Gonee CBOOOAHBIM OTO NbAa
CeBepHbIM MOPCKMM NyTEM M Npolle A0CTaBNATb rpy3bl M3 EBponbl B finoHuto, Kutait u obpatHo.
Boonb CeBepHOro MOpPCKOro NyTU HYXHO NOCTPOUTb UHMPACTPYKTYPY A4 ABUXKEHUA CynoB —
MasKK, cnacaTefbHble CpefCTBa ANA LEWCTBUIM B Ype3BblYaMHbIX CUTyaUUAX, NOPThI, roe cyaa
MOIN Obl MepeXaaTb CUNbHbIE WTOPMA MW YKPbITbCA OT HEOXMUAAHHO NMOSABUBLIMXCA NEAAHBIX
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noneii. Kpome Toro, 6onee HeyCTONYMBLIA KIMMAT HapsAy C POCTOM CpefHUX TemnepaTyp bynet
npenojHOCUTL HEMANO CIOPNPU30B B BUAE METENEH MW BOSIH CUIbHEMLWNX MOPO30B.

MO3XHO COKpaTUTb OTONUTENbHBIA CE30H, HO HAfI0 HAYYUTLCS TOMMUTL C YMOM, MAAA He Ha AaTy
Ha KaneHaape, a Ha peasibHyl TeMNEepPaTypy 3a OKHOM, Ha pafuaTopbl OTOMNEHUA YCTAHOBUTb
PErynaTopbl, YTOObI U KUAbLLI CAMU MOTIM PErynMpoBaTb TEMNEpPaTypy B CBOMX foMax. [ns aToro
TpebyloTCA CneumnanbHble ycunus 1 06opyLoBaHue.

Bo scex apKmu4eckux pe2uoHax HecamusHbIX ABNeHULl
eopasao 6o/ibLUe, YeM NO3UMUBHbIX.

BbiB0O KAUMAMOM0208 U 3KOHOMUCMOB 0YeBUOeH -
npucnocobumsCs K MasHUO Mep3/i0msl, K 3p03ul, KO BCem
Opyaum He2amusHbIM NOCIEACMBUAM MOXKHO, HO MO 0YeHb
dopozo. [loamomy cmosb BaXHO Halimu cnocobbl 02paHu-
Yums 2106a1bHOE NomenseHue.
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Bonpochl

1. e noTenneHue cunbHee: B MUpe B LENOM unu B ApKTUKe?

2. lMoyemy TemnepaTypa BO3Ayxa ObICTPO BO3pacTaeT, Koraa
apKTUYECKOW BeCHOW nefdHble MONA JOMAKTCA WU NOABNAETCA
MHOrO OTKPbITON BOAbI?

3. NMouemy Genble MeaBenyu CTpajalT OT COKPAWEHMA NbLOB,
pa3Be UM HyXeH nég?

4. Kakaa onacHoCTb ceryac yrpoxaer TioneHam B benom mope?
5. [Toyemy TasHKe MHOrONETHEN MeP3/10Tbl ONACHO ANA 34aHNUIA?
6. Kak M3mMeHeHWe Knumata BAWSET HA TPafMUMOHHbLIA 06pa3
U3HU KOPEHHbIX HApPOA0B APKTUKU? YTO MOXHO Cenathb, 4ToObl

MOMOYb MM afaNTUPOBATHCA K MEHAIWMUMCA KIMMATUYECKUM yC-
noBuam?
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3apaHue 1.

3apaHue 2.

3apaHus

JKcnepuMeHT

Llenb: noHabnogath, Kak MeHseTcs 00bEM BOAbI NpMU 3amep-
3aHUU.

Matepuanbl: repMeTUYHO 3aKpbIBAlOWAACA CTEKNAHHas Oy-
ThbIIKa, BOAA.

Xop 3KcnepumeHTa. Haneite NonHylo CTEKNSHHYIO OYTbINIKY
BOAbI, 3aKynopbTe €€ W MoNOoXWUTe B MOPO3WNIbHUK. YTO mpo-
“3oWwno ¢ ByTbINKOW, Koraa Boaa 3amépsna? Moyemy 370 npo-
usowno? lposeauTte napannenb C npoueccamu, NPOUCXOAs-
WWUMK C BEYHON Mep3/10TOMN.

JKcnepuMeHT

Llenb: npocnenute u3meHeHne pu3nyecknx CBOMCTB BeLLeCTB
npu UX 3aMep3aHUK U pa3mMopaXKMBaHUN.

Marepuanbi: nnacTuKoBas unu OymaxkHas KOpoOKa CO CMeTaHOM.

lpumeyarue. Ecnu noysa 3amMép3na, a NOTOM OTTasNa, OHA yKe
He OyneT Takoii, Kak Ao 3aMep3aHus. B Heil MOryT nosBUTLCA
NeAsHbIe CNIOM, MPU OTTAUBAHWUU KOTOPbLIX MOYBA MOXET pas-
[leNINTbCA HA BOAY U rPYHT. NloCMOTpPETh, KaK 3TO NPOUCXOLMT,
MOXHO Ha NpUMepe CMeTaHbl.

Xop 3KcnepumeHTa. BosbMuTe GyMaXHYIO UK NNACTUKOBYHO
KOpo6ouKy cmeTaHbl. Monoxute B Mopo3unbHuk. Korga cme-
TaHa 3aMEp3HeT, OHa He ByaeT NpeacTaBnATb COO0M eauHbIN
KYCOK, B Hell OynyT BUAHbI cnou nbaa. NMpu oTTamBaHum Obis-
lWas cMeTaHa pa3fenutcs Ha Genyto XugKocTb 1 Genyto 6onee
rycTyto cybctaHumio (nocne nepemMelMBaHus CMeTaHa CTaHeT
MOXOXeM Ha Ty, KOTopas Obina B HAYane, U, KOHEYHO, €€ MOXHO
CbecTb).
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2.9. | Kak usmeHeHuA KNUMaTa BAMAIOT HA... FOPOAA

MonoBuHa niopen B Mupe JKUBET B ropoaax

C naBHMX BPeMEH HaceneHWe KaXAOW CTpaHbl WUAM reorpaduyeckoro pernoHa Aenunoch
Ha ropo/CKOe W cenbckoe. B roposax MCTOPMYECKN CKNAAbiBANNUCh NOAXOAALME YCAOBUA s
3aHATUI pemécnamu, Tam pacnosiaranucb nepsblie NPOM3BOACTBA, U B LENOM Obino Gesonac-
Hee WTb, YKPbIBWMCL 33 FOPOACKMMM CTEHAMU. B cenbcKoit MECTHOCTU 3aHUMANUCh CeNbCKUM
X03AMUCTBOM: BblpaL|MBaNM PACTEHUSA U Pa3BOAMUIMN CKOT.

Puc. 2.9.1. Cmapsili 20podckoli keapman 2. bepH
(Wseiiyapus), 1820 200.

OaHaKo ¢ koHua XIX Beka /ilofM MaccoBO MOTSHYNUCH B rOpoAa. ITOT NPOLECC CneyuanucTsl
Ha3blBalOT ypOaHM3auuen.

Yp6anuszayus - npoyecc no-
BbILUEHUS POJIU 20p0008 8 pa3-
sumuu obwecmsa. [lpedno-
CbIIKU ypbaHuzayuu — pocm
8 20p00ax NPOMbIWIEHHOCMU, pa3sumue
UX KYTIbMYPHbIX U NOAUMUYECKUX QYHK-
yud, yenybneHue meppumopuasbHo20
pazdeneHus mpyoa.
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B pe3ynbrtate yp6aHusaumm k 2008 rosy Aons ropoACKOrO HaceneHus BrepBble 3a BCHO CO-
BpeMeHHyto uctopuio npesbicuna 50 % (Puc. 2.9.2). A 3HauuT, U3yyeHne KNMMaTa ropoAcKux
TEeppUTOPUIA BaXHO, KAK MUHUMYM, A/ NONOBUHbI HACeNeHUA HaWen NnaHeTsl.

Puc. 2.9.2. [lonsa 20po0cko20 HaceneHUs U KpynHelwue
20poda mupa 8 2014 200y.

ByaHoc-Aitpec

Jlona ropoackoro HaceneHus (ypoBeHb yp6aHusauuu) Yuc Tb HaC KpYNHeMWMUX ropoaos™
= ggbg':)eofo & cabiwe 10 MAH yen.

e 5-10 MAH yen.
I 40-60 % ®  1-5 maH yen.

20-40 %

500 Tbic.-1 MAH Yen.
meHee 20 %

*YucneHHOCMb HaCeNeHuUs yKA3aHa ¢ y4émom
NpU20pOdHBIX 30H.

Camble KpynHble ropofa MMpa C HaceneHnem 6onee 10 MH Yenosek

Ne lopog CrpaHa YucneHHocTb HaceneHus (MH ven.)
1 Tokuno E Anouus 38,1
2 | fenm e V1105 26,5
3 | Wakxaii Bl .. 245
4 |Mym6an e V1115 214
5 Can-Mayny @ Bpasuaus 21,3
6 NeknH - KuTait 21,2
7 Mexuko I*I MeKcunka 21,2
8 Ocaka E AnoHMUs 20,3
9 Kanp = Eruner 19,1
10 | Hoto-Mopk % CLIA 18,6
11 [ fakka | ® | baHrnapew 18,2
12 Kapauu Makucrau 171
13 byaHoc-Aiipec [:] AprenTuHa 15,3
14 KanbkytTa I WHans 15,0
15 | Crambyn Typuns 14,4
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Puc. 2.9.3. lllanxali — cambil HacenéHHbil 20pod mupa:
8 HEM npoxusaem 6osee 25 MIIH Ye/08ex.

Mouemy ropoaa HasbIBalOT OCTPOBaMM Tenna?

lopoaa — 3T0 cBOeoOpa3Hble ropsumne IKONOTUYECKMUE TOUKM Hawel nnaHeTsl. [puyém cnoso
«ropsiume» 3feCb MOXHO NMOHUMATb OYKBANbHO: BIOPOCH! Pa3IMUYHbIX BEWECTB OT NpeAnpUATHil
W aBTOTPAHCNOPTA U3-3a NOTHO 3aCTPOIKM «3aCTaMBAOTCA» B NPU3EMHOM C0e aTMOChepbl
Haf, ropofioM, co3faBasn 3hheKT napHUKa ¥ NOBbIWAA TeMnepaTypy BO3Ayxa B TOPOACKON yepTe
Ha HECKONIbKO rPaflycoB N0 CPaBHEHMIO C Npuneratoweit Tepputopueit. NMoatomy yyéHble HasblBa-
10T ropojJia OCTPOBaMM Tenna.

Ocmpos menna — niowads 8 yeHmpe 606020 20p00a, 04151 KOmMopoli
XApaKmepHa noBbILWEHHAA N0 CPABHEHUKD C OKPauHamu memnepamypa
8030yxa. bonbwe sceco 3¢hghekm 2opodckozo ocmposa mensna 3amemer
8 BeyepHee U HOYHOe Bpems, 0CObeHHO BecHOlU U oceHblo. Pa3Huya
memnepamyp Mexoy yeHmpom 20poda u npucopooom Moxem AoCmMu2ame
8 amo gpema 10-15 °C.

3ddekT ocTpoBa Tenna B KPYMHbIX Meranonucax ewe 6onblie yCMNMBAETCA MO Mepe pocTa
TemnepaTypbl Hallen NnaHeThl.

0 ABNEHMM rOpOACKOro OCTPOBA TennAa Mbl 3HAEM M3 JIMYHOTO OMbiTa: BbLIXOAA BeYepoM
XKapKOro sieTHero AHsA M3 3[aH1A B LEHTPe ropofa, Mbl YyBCTBYEM NIWbL NPUATHYIO Npoxnagy,
He MeLlaloLLyo BeYepHe Nporynke no ropody B NE€rkoin ofexpe. B npuropofax faxe B camblit
KapKKI NeTHUI MecsL, HaXOANTbCA AONTO HA YULE B TO e camoe BpeMs Kak MUHUMYM 6e3 nér-
KO KYPTKM y)Ke A0BONbHO HeKOM(OPTHO. 3TO NPOUCXOANT M3-3a TOTO, YTO B FOPOACKON cpefe
NpU3eMHbIN BO3AYX OCTbIBAET MEAJIEHHee — ero HarpesaloT 3anaclmecs fJHEBHbIM TEMNIOM CTeHb
U KpbILWK 3AaHUNA.
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Puc. 2.9.4. (xema pacnpedeneHus memnepamypsl
Hao 2opodom (20podckoli ocmpos mena).

Temnepatypa °C

33
32
A *
[enosoit o 30
LeHTp
MpuropopHas lopoackue Cenbckue

paioHbl

HHEHTT P T T ILLTLLT T

Cenbckue Kommepyeckas Xunole kBapTansl MpuropopHas
pavioHbl 3acTponka B FOPOACKON yepTe 30Ha

Mepssie uccnedosanusa Kaumama 20po0os

lMepsbim uccnedosamenem Kaumama 20poda ciedyem c4umame aHeAUYAHUHA JlloKa
Xosapoa (1772-1864).

C 1806 no 1831 200 Xosapo B8En exeOHeBHbIE U3-
MepeHUs ammocgepHo20 0asneHuUs, memnepamypsl u
B1GXKHOCMU B030YyXa, KOJIUYeCmBa 0CcadKos u ucnape-
Hus 8 npuzopodax JloHooHa. CBou Hab00eHUs OH 00-
NOJIHAJ CBeOeHUAMU U3 2a3em, YNOMUHABLIUX O mex
UNU UHbIX Memeoposio2uyeckux AsneHusx. O00HaKo
Xosapd He u3yyan cneyuansbHo Kaumam JIOHOOHA, OH
usyyan kaumam goobuje, 8bI6pas JIoHOOH 0NopHbIM
nyHKmom Hab1to0eHus 3a no2odoli. besycnosHoli 3a-
cayeol uccnedosamens, KOMopbIU cyumaemcsa pooo-
HAYanabHUKOM 20pOOCKOU KAuMamosao2uu, cmana e2o
nonbIMKa cpasHUmMe OaHHble COOCMBEHHbIX U3Mepe-
HUl ¢ NnpoBOOUMbIMU MemeoposioeUYecKUMU U3mepe-
Husmu Koponesckoeo obwecmsa, HabawoamenbHblIl
NYHKM KOmMopo20 pacnosnazaics 8 yeHmpanbHol yacmu JIoHOoHa. Vimoeom nposedéHHo20
CpasHeHUsA cmano omkpbimue 3¢exkma, UMeHyeMo20 coBpeMeHHbIMU Uuccredosamenamu
20pO0CKUM 0CMpPOoBOM mena.
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Kak nsmeHeHue KAmMmara BJMSET Ha 3A0pOBbE rOPpoaACKUX xuteneun?

N3meHeHne Knumata oKasbiBaeT GOMblIOE BAWAHME HA XU3Hb M 300pOBbe YenoBeKa. Ecnu
paHblie Halle 340POBbe, KaK HaM Ka3anoch, MaBHbIM 06pa3oM 3aBuCesno oT 6e30MnacHoro nose-
[IEHNSA, HACNEICTBEHHOCTY, PO/IA 3aHATHIA, OKPYKaIOLLEN CPefbl U AOCTYNA K MeANKO-CaHUTApHOIA
NOMOLLYW, TO TENEPb CTAHOBUTCSA MOHATHO, YTO OHO 3aBUCUT M OT U3MEHEHWUIA KNKUMaTa.

B ropoaax, 0co6eHHO KpYMHbIX, U3MEHEHME KNMMaTa NpossaseTcs Haubonee sapko. Hanpumep,
pOCT TeMnepaTypbl Bo3ayxa B MockBe 3a npowoe cToneTue coctaBun 6onee 2 °C (B cpeaHem no
MUpY 3a 3TOT nepuoj Temneparypa Bbipocia Ha 1 °C). beicTpo noBbiwaeTcs Temnepatypa BO3-
AyXa 1 B ApYrux KpynHeix ropoaax no scemy mupy (Puc. 2.9.5).

Puc. 2.9.5. V3meHeHue cpedHe2000800 makcumabHol OHesHOU memne-
pamypsi 8030yxa 8 kpynHeliwux 2opodax Ascmpanuu 8 1980-2014 200ax.
KpacHas nuHus nokassisaem nuHeliHbIl mpeHd 3a Oecamunemue.
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IkcnepTbl BceMupHoit opraHM3auum 3paBooXpaHeHNs NpefnonarakT, YTo B pe3ynbsrare note-
NNeHUs NepUOoAbl IKCTPEMANILHO XXAPKOM NoroAsl B ropoAax byayT 6onee 4acTbIMU, UHTEHCUBHBIMU
n anutenbHeiMu. N3BeCTHO, YTO KONebaHUs AaBNEHUSA, TeMNepaTypbl, BIAXHOCTU MOTYT CO3/aBaTh
HEKOMQOPTHblE YCNOBUA 1A XKU3HU, U NOABNAETCA BCE OoMblue NPUMEPOB, KOraa NocnescTums
TaKUX U3MEHEHUI CTAHOBATCA MOUCTUHE TPArMYECKUMU AN NOXUAbIX NIOAEN, MANIEHbKUX AeTeit
W Ntogeit ¢ ocnabneHHbIM 300poBbeM. Bo BpeMs CUbHOM Xapbl TaKKe NOBbIWAETCA COAepXKaHue
B BO3JyXe NblbLbl PACTEHUIA U APYTUX YACTUL, KOTOPbIE BbI3bIBAIOT ANNIEPTUIO U ACTMY.

Japa 8 Ho4Hble yacbl 8 20podax iemoMm 0CO6eHHO
onacHa 0515 300posbs. Ecnu 8onHa xapsl dnumcs 60buwe
Hedesu, 3mo Moxem npusecmu K npobiemam ¢ cepoyem
u Oaxe cMmepmesnbHOMY UCX00y Y NOXuAblX Jtodel
u nmodeli ¢ ocnabneHHsbiM 300posbeM. CBbiwie 50 mbic.
Yesi08eK He CMO2IU nepexxume CUuMbHelWwy Xapy, ycma-
Hosusulytocsa 8 Espone nemom 2003 200a.
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B KpynHbIX ropoAax B XapKue fHW B rpynny pUCKa TakxKe NOMNaAaT JIOAM, KUBYLLME UK pa-
boTalowme B LEHTPE ropofa, a TaKxe NIAN, NpodeccuoHanbHas LeATeNbHOCTb KOTOPbIX CBA3aHA
C AUTENbHLIM NPebbIBaHWEM HA OTKPLITOM BO3fyxe (Hanpumep JOPOXHble paboune, cTpoutenn).

bonblwoe 3HayeHne MMeeT CBOEBPEMEHHOE NpeAynpeXxaeHne 0 HACTYMAEeHUU XKapbl, YTOObI
MeLWKU MOru NnoaroToButecA. o oueHkam 3kcnepToB BcemupHon meTeoponornyeckon opra-
HM3aLMK, TAaKOW NPOrHO3 AOKEH ObITb JaH HE MeHee YeM 3a 2 AHSA L0 HaCTYMIEeHUs XKapbl.

B co3paHuu nporpamm nomouwm Hacenewuio Haubonee npeycnenu CWA, KaHaga, ®paHuus
1 HeKoTopble Apyrue cTpaHbl. Hanpumep, B amepukaHckom ropoge ®unagensus nponaraHanpy-
eTcsa cuctema fobpbix YCayr BO BpeMs BOSH xapbl. CpeAcTBa MaccoBoil MHGOpPMaLMK perynsipHo
c00061al0T 06 N3MEHEHWUM NOTOHBIX YCIOBUIA, @ TAKXKE PAaCCKA3bIBAOT O TOM, KaK U30eXaTb Tenso-
Bbix 3aboneBaHuit. TenedoH «ropsyeit TMHUUY» NybRUKyeTcs
B raseTax, a TaKxe nomeLaeTcs B LLeHTpe ropoAa Ha 60n1bwom
3KpaHe, KOTOPbIi XOpoLwWo BUAEH u3paneka. Cnyxba HeoTnoX-
HOW MEAMLMHCKON NOMOLLM U YNPaBIEHUA NOXKAPHOW OXpaHbl
YBENNYMBAIOT YACNEHHOCTb CBOETO NepcoHana. [1na noxunbix
nofei co3aaHbl cneunanbHble KOHAULMOHUMPOBAHHbIE NOMe-
WeHus, Kyaa UX MOXeT OecnnatHO JOCTaBWUTb CheuuanbHas
cny6a MOMOLM 1 A€ OHU MOTYT OTAOXHYTb OT JKapbl.

Temnepamypsl, Komopsle NpusbiYyHbl 015 At00el, NPOXUBAIOUWUX B KAPKOM Kaumame,
Mo2ym cYUmMamsCsA GHOMAJIbHO BbICOKUMU Mam, 20e Kaumam bonee Mazkui. B CoeduHeHHbIx
Uimamax, Hanpumep, onpedesneHue BOJHbI Xapbl 3asucum om pezuoHa. B Cesepo-Boc-
MOYHbIX WMamax BOHOU Xapsl CHUMAOMCA mpu nocnedosamesnbHbIx OHA ¢ meMnepamy-
poli om 90 °F (32,2 °C). B KanugopHuu, 20e kaumam mensiee, BOJIHA Xapbl umeem bosiee
8bicokuli nopoe 100 °F (37,8 °C) 8 meyeHue mpéx unu 6onee OHeli nodpsd. HayuoHansHas
cyx6a no200bl 3apaHee onosewaem xumeneli 0 npedcmosuem nepuode Xapbl.

MepbI npedocmopoxxHoCMU 8 XAPKY N0200y

* Omoasaiime npednoymeHue odexoe U3 HamypasnbHbIX MKaHel: OHU NO3B0AOM OblLLAMb
KOXe U He npugoodsm K nepeapesy.

e [lepxxume npu cebe 6ymblNoYKy C NUMbEM, KenamesbHO 4mobbl 3mo Obla He CAULIKOM
X0/100HasA 800a. B xapy Hado 8binuBame He MeHblue 3 J1 XUOKOCMU 8 CymKuU.

e Cmapalimecb KaK MOXHO MeHble HaxXo0UumsCs N00 NPAMbIMU COJNHEYHLIMU Jly4amu.
Haubonee akmusHo conHye 8 nepuod ¢ 12 0o 16 4acos, N03mMomy 8 3Mo BpeMs xeaameJib-
HO B030epPambCs 0m BbIX00a HA yAULY.

* 06s3amenibHO Hocume 20/108HOl y6op.

* He nokynaiime ckoponopmsauwuecs npodykmsl: npu B8bICOKOU memnepamype 6akmepuu
PA3MHOXAMCS 04eHb 6bICMPO, NO3MOMY MOXHO NOJMY4YUMb CUSIbHOE Ompas/ieHue.

* Fwibme nobosbuwie osowedl, hpyKmos, pasnuyHsie canamsl U X0N00HbIE Cynbl.

* Om xupHoU u conéHol nuwyu Jy4uie omKa3amsCA.

* Cmapalimecs NoMeHb e HA2PYXAMb OPeaHU3M CNOPMUBHbIMU MPEHUPOBKAMU.

* Cmapaiimecb MeHble HepsHu4Yams: 60U cmpecc ycunusaem pucK BO3HUKHOBEHUS
menJi08020, COIHEYHO20 YOapa u cepOeyHo-coCyouCmbix 3a601e8aHUL.

* He cudume npamo nod KOHOULUOHePOM: KOHmMpacm memnepamyp Ha 3HOUHOU ynuye
U 8 NPOXIAOHOM NOMeLyeHUU 04YeHb BeUK, maKue nepenadsl ONACHbI NPOCMyOamu U dax;e
8OCNaneHuUeM 1E2KUX.
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N3meHeHue KnuMaTta HeraTMBHO CKa3biBaeTCs Ha 340poBbe yenoseka (Puc.2.9.6). Pacnpo-
CTPAHAIOTCA OnacHble WHGMEKLMOHHbIe 3aboneBaHus (Hanpumep 3HUedanuT, Manapus) B Tex
paiioHax, rae Ux HUKOr[a paHblue He 6bio, U YBENNYMBAETCS NEPUOA NOTEHLUANBHON MHDEKLN-
OHHOW ONACHOCTH.

Knewesol 3Hyepanum — supycHas uHgekyusa. B opzaaHusm yenose-
Ka B8UpYC NPOHUKaem nocje yKyca 3apaxEHHO20 Kaewa. IHyepanumHsie
Keuju — 0OCHOBHOU NepeHOCYUK BUpYca — 8BCMpeqaomcs 8 matize U ECHbIX
mecmHocmsx Cubupu, Ypana u JansHezo Bocmoka Poccuu. Ho 8 nociedHee
8peMs CAyYau 3apaxeHus yawe cmaau pe2ucmpuposamsca u 8 cpedHel no-
noce Poccuu, Cesepo-3anadHom pezuoHe, [losonxbe. Knewesol 3Hyepanum ommeyaemcs
Oaxxe 8 mex pe2uoHax esponelickol yacmu Poccuu, 20e e2o paHee HUK020a He HA60AanU.
YaéHble caumatom, 4mo 3mo €8A3aHO C nomensieHuem Kaumama.

Ténnas 3uma u BecHa 67a20npusMCMBYIOM pacnpoCMpaHeHulo Kiaeujel: OHU pexe
2UbHym 3umoli u beicmpee pamHoxaromcsa secHol. 06bIYHO uLb HEOObWAS 0015 BCeX
Kneuweli 3apaxeHa 3Hyegasumom. Ho ysenuyusaemcs obwee yucno kaewed, a 3Hadum,
U 4ucsIo 3apaxéxHbix ocobed.

Manapua (om uman. mala aria — «nnoxoli 8030yx»), unu 6010MHAA NUXOPAOKA, —
UHGeKyuOHHOe 3a60s1esaHue, nepedasaemoe Yes08eKy npu YKycax «MansipuliHeixy Koma-
pos u conposoxoaroujeecs Auxopadkol u o3Hobamu. s nepedayu manapuu Heobxoou-
MbIM YCI08UEM ABNACMCA KAK HAUYUEe CaMUX «MANAPULIHbIX» KOoMapos 8 daHHoU obaacmu,
makx u onpedenéHHol memnepamypsl, npu Komopou 8036youmens 3moli 60se3HU MoXxem
pa3BuUMbCA 8 Op2aAHU3Me KoMapa.

Mansapus xapakmepHa 0/ MPoNUYecKux CMpaH, Ho Aaxe 8 XAPKOM Kaumame umeem
3HaYeHue BbICOMA HAO yposHeM Mops: 60JIe3Hb MeHble pacnpoCmpaHeHa 8 20pHbIX pal-
OHax, 20e X0/I00Hble memMnepamypsl 3amMed/iAlom pazsumue napasuma sHympu Komapa.
lpu nomensieHuu KAUMamMa 2paHuya pacnpoCcMpaHeHus 30Hbl, ONACHOU ¢ MOYKU 3peHus
nepedayu manapuu, c0BU2aemcs K cesepy om 3KBAMOPa U 88epx no CKAoHam 2op. Nccredo-
BAHUS NOKA3bIBAIOM, YMO MANAPUS NOCMENeHHO pacnpocmpaHaemcs 8 6osee BbICOMHbIe
peauoHsl 8 KeHuu, Koaymbuu u 3¢puonuu, nodsepeas mem cambiM MUSTUOHbI 100U PUCKY
3a60/1e8aHUS.

Takxe cmaHoBUMCA O/IUHHEe «MANAPULIHbIL Ce30H» — BpemMsA 2004, 8 meYeHue KOmopozo
BCNbIWKU 3a60/1eB8aHUS Haubosiee Yyacmsl. 1o oyeHKam cneyuaaucmos, celiyac Ha meppu-
mopuu Poccuu roxHee 48° c. w. amom ce30H 0a1umcs 0kos0 75 oHell. B cpedHeli nosoce e2o
npoooxumenbHoCmMb He npesbiwiaem 50 OHel, 00HAKO y4YEHbIE NPO2HO3UPYIOM, YMO YKe K
cepeduHe XXI seka oHa ysenuqdumcs Ha 10-15 OHell. 3Hayum, yxe 8 6auxaliwem b6yodyuem
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Puc. 2.9.6. [locnedcmsus usmeHeHus Kaumama
0/15 300p0BbA Ye108eKd.

e 3aBMUCMMbIe OT TeMMEpaTypbl CJlyyau
3a60neBaHUA U CMepTH

* Bo31eMCTBUA HA 300POBbE, CBA3AHHbBIE C
3arpA3HeHneM Bo3ayxa

e 3a6oneBaHus, CBA3aHHbIE C BOAOW U NuULLEn
e Annepruyeckue 3abonesaHus

® bonesHu, CBA3aHHbIe C HACEKOMbIMU U
rpbi3yHamm

® Bo3fencTBus, CBi3aHHbIE C HEXBATKOMN MULLK
unun oAbl

° [Icuxunyeckue paCCTPOﬁCTBa, CBA3dHHbIEe B
U3MeHeHuem o6pa3a XU3HU U Murpauueﬁ

HaBogHeHUs Toxe HecyT B cebe CKpbiTble yrpo3bl. pu HaBofHEHUAX HapylwaeTcs pabo-
Ta BOLOMPOBOAHON CUCTEMbl M KaHanu3auuu, B pe3ynbrate 4yero BO3pacTaeT PUCK KULWEYHbIX
3abonesanuit. Kpome T0ro, B HEKOTOPbLIX paiioHax B BOAE, KOTOPAs CMbIBAET BCE HA CBOEM MyTH,
MOryT OKa3aTbCA AA0BUTbIE 3MEU, a MHOTAA [AXe... KPOKOAWbI, KaK 3TO NMPOMU30LLN0 BO BpeMs
HaBofHeHus B ABctpanuu B 2011 rogy.

YcunualoTca NCMXonormyeckue CTpecchl, Aenpeccus, CBA3aHHble C U3MEHEHMAMU B OKpYXa-
lolei cpene n 0bpase Xu3Hu. HaBepHsKa Bbl 3aMeyann 3a o060, 4TO MK NIOXO0i Norofe NOpPon
TaK He XOYeTCs HUKyAA MATU U HUYEero Aenatb. A eCnu nNaoxas noroga 3a OKHOM Cay4yaeTca BCE
yaule 1 yaue?

Kak nsmeHeHue Knmmara BausAeT Ha ropoackoe X03AMCTBO?

[lns ropofCcKoro xo3siMcTBa ONAacHOCTb NPEACTABAAOT IKCTPEMabHble MOrofHble ABIEHUS,
KOTOpble MOTyT HapylWwuTb paboTy TPaHCMOPTa, CUMCTEMY 3HEPro- M BOAOCHabOXeHus. M3-3a
HABOAHEHUI MOryT OKa3aTbCs 3aTOMJIEHHbLIMU 3[aHWUS, aBTOMOOMbHbLIE U XeNe3Hble Aopory,
MOpPCKMe NOPTbl M a3ponopThbl. V13-3a NOBLIWEHWS TEMNepaTypbl ObiCTpee paspyLlaeTcs AOPOXKHOE
MOKPbITUE, [OPOTU NPUXOAUTCA Yallle PEMOHTUPOBATL. Pe3Koe NOHMKEHWE TeMNepaTypbl 3UMOIA
n 06pa3oBaHMe HaNeAn Ha NIMHUAX INeKTponepeAay MOXeT NpUBECTU K 0OpbIBY NPOBOAOB —
[IOMa, WKONbI, 6ONbHULbI MAK NPeAnpUATUA OCTaHyTCA 6e3 cBeTa.

XuTensam ceBepHbIX CTpaH, BO3MOXHO, YAACTCA CIKOHOMMTb HA OTOMJEHMM CBOMX [OMOB,
6narofaps NOBbIWEHUIO TEMNEPATYPbl BO3[yXa B XONOAHOE BpeMs rofa. BoT TosbKO B HXKHbIX
ropoAax pacxofibl rOPOACKOI Ka3Hbl CKOpee BCero ewé 6ofblie YBENUYaTCs, NOCKObKY Yallie
NpuAETCA UCNONb30BaTh KOHANLMOHEPbI!

B nocnegHue 10 net yyéHble yaensioT 60/bwoe BHUMAHUE U3YYEHUIO BAUSAHUS U3MEHEHUSA
KnuMarta Ha ropoaa. Ml aTo NoHATHO — Befb NPaBUbHOE NPeACTaBAeHNEe O BO3MOXHBIX Nocnes-
CTBUSX NOTEMNEHNA NOMOXKET CEPbE3HO COKPATUTL CPEACTBA FOPOACKMUX OIOAKETOB, OTBEAEHHbIE
Ha BO3MelleHue ylepba oT 04epeAHOro HaBOAHeHUs. Bo3mecTutb yuep6 MoxHO OyaeT, Hanpu-
Mep, 338 CYET IKOHOMUM HA OTOMJIEHWUM B 3UMHUIA NEPUOA.
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Bonpochl

1. Kakoro HaceneHus Ha 3emne 6osibliue — ropoCcKoro unu
cenbcKoro?

2. [pe Tennee — B LeHTpe ropoAa UnW B paioHe ero oKpauH?
3. Yem onaceH ocTpoB Tenna nad 30poBbAa?

4. Kakue cylwecTByIOT HeratuBHble 3 dekTbl 4na 340pOBbA
OT NoTenneHusa Kaumara?

5. Kakue mepbl NpesoCcTOpOXHOCTN HEOOXOAUMO NPeANPUHATD
B XapKyto norogy?
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3apaHue 1.

3agaHue 2.

3apaHuA

Ecnu BO BpeMs NeTHUX KaHUKYN Bbl GyneTe OTAbIXaTb B CeJlb-
CKOW MeCTHOCTW, YCTaHOBUTE TEPMOMETP Ha ypoBHEe yeo-
BEYECKOro pocTa B TE€HW 32 OKHOM U PaHHUM YTPOM 3anuchl-
BaliTe ero nokasaHua. CpaBHMBaNTE UX C MPOrHO30M HOYHOM
TemnepaTtypel Bo3ayxa Anfa 6auxaniuero KpynHoro ropoaa Ha
TOT Xe AeHb. Paznnyatotca num nonyyeHHble uudpol? NMoyemy?

Ncnonb3ys yyebHUKK, CNpaBoOYHUKN U NHTEPHET, NOArOTOBLTE
pacckas 0 TOM, KaKylo nepBylo Nomolyb HE06X0AUMO OKa3aTb
YenoBeKY NpU TEMJOBOM yAape, CONHEYHOM OXOre, CUIbHOM
0OMOpPOXKEHWUU, anNepruyeckoil peakumy Ha Mblbly, YKyce
knewa. Kakue npodunaktuyeckue mepbl Heobxoaumo npea-
NPUHATD, YTOObI He 3ab6oneThb?
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coumanbHble Nnpo6nembl

Takue pa3Hbié MUPbI: pa3BUTbIe U pa3BUBaAlOLLUECA CTPAHDbI

B mupe cywectByet 6onee 200 cTpaH. Bce cTpaHbl CUABHO OTAKMYAIOTCA APYr OT Apyra. Y HUx
pa3Hoe reorpauyeckoe NonoXeHue, TeppuTOpuUa, NPUPOAA, KAMMAT, HaceneHue, IKOHOMUKA,
YPOBEHb XU3HU. [10 3TON NpUYMHE U3MEHEHUS KNMMaTA OyayT NO-pPa3HOMY BAUATH HAa HUX. PasHble
y CTPaH 1 BO3MOXHOCTM A1l TOFO, YTOObI CNPaBAATLCSA C HOBbIMU KNUMATUYECKMMKU NpobGnemMamu.

Mo ypoBHIO pa3BUTUA CTPaHbl NPUHATO AENUTb HA ABe OOMblIME TPyNMbl: pa3BUTbie U pas-
BMBaKOLUECA.

Pa3BuTble cTpaHbl — GoraTble roCyAApCTBA € 61aronpUATHLIMM YCIOBUAMM BIS JKU3HU U CUIIb-
HOW 3KOHOMMKOIA, B KOTOPOM 6O0MbIIYID POJIb UIPAKOT MPOMbIWAEHHOCTb, chepa ycnyr U GuHaH-
coBblil cekTop. XuTenu aTux cTpaH umeloT 6oee BbICOKUE LOXO0AbI, KAYECTBEHHOE MeAULUHCKOE
06CNyXnBaHME, BO3MOXHOCTb NONYYNUTL XOpoLlee 06pa3oBaHue, HaTU NepcneKkTUBHYIO paboTy,
a Takxe CBOOOAHbIE A€HbIM, KOTOPbIE OHWU MOTYT NOTPATUTb HA NOXOA B PECTOPAH, NOKYNKW UK
nytewectsua. K rpynne pa3sutbix oTHocATca ABctpanus, Hosas 3enanaus, CLUA, Kanaga, Ano-
Hus, PpaHuus, fepmanus, Bennkobputanus u apyrue ctpanbl EBponsl. Cpegyn pasBuTbIX CTpaH
BbIAENAIOT rpynny CTpaH C NepexofHOM IKOHOMUKOM, B KOTOPYIO BX0AAT Poccua u pap cTpaH
BoctouHon EBponbl, KaBka3sa u LleHtpanbHoii Asuu.

PasBuBawwmeca cTpaHbl TONbKO HEAABHO Hayanu aKTUBHO Pa3BMBaTb CBOK IKOHOMMUKY.
OHM [0 CUX MOP CUILHO 3aBUCAT OT TPAAULMOHHBIX OTPACiel X03AiCTBa: 3emaeenns, CKOTo-
BOACTBA, A00ObIYM NONE3HbIX MCKONAEMbIX. 34ech 60nee HU3KMI YPOBEHb KU3HU, XyXKe pPa3BuTa
CUCTEMA 3APABOOXPAHEHUs, MEeHbLUe COLMANbHbIX MPOrPaMM A/ HACENEHUS, BO3MOXHOCTE
nony4nTb 06pa3oBaHue U HalTH paboTy.

fpynna pa3BMBAIOWMXCA CTPaH 4Ype3BblYaNHO
pa3Hoo6pa3sHa. Cpeau HUX eCTb ObICTPOpaCTYLWMe
3KOHOMMUKH, WM HOBble WHAYCTPUANbHbIE CTpa-
Hbl, — 310 KwuTait, WHpua, KxHas Kopes, Typuus,
bpasunusa, ApreHTuHa, Mekcuka u gpyrue cTpaHbl,
KoTopble 6narofaps BbICOKMM TeMnaM pocTta npo-
MbILIJIEHHOTO MPOW3BOACTBA ObLICTPO [JOrOHAT
pa3BuTbie. MHOrMe BelK, KOTOPbIe Mbl UCMOMIb3YyeM
KaXnabl AeHb: ofexpaa, oOyBb, nocyaa, mebens,
ObiTOBas TeXHUKA, WrpYWKUW — NpOU3BOAATCA
Ha TeppuTOpUM 3TUX CTPaH, B NepByl0 oyepenb
B Kutae. Mo 06bEMY NPOM3BOAUMbBIX EKETOLHO
ToBapoBs u ycnyr Kutan yctynaet tonbko CLUA.

158



\

S

Ectb 1 47 HaumeHee pa3BUTbIX CTPaH. B 370l rpynne manblie OCTPOBHbIE FOCYAAPCTBA, FOPHbIE
CTpaHbl, He UMetoLMe BbIXOA K MOPIO, NepeHaceiéHHble TEPPUTOPUM C HEONATOMPUATHBIMU K-
MaTM4YeCKUMM yCNOBUAMU. ITO OYeHb OefiHbIE PErvOoHbI, UX IKOHOMUKA CNabas, a IlAN U UX Npu-
BbIYHbIA 06PA3 XKU3HW CUIBHO NMOLBEPXKEHbl BO3AENCTBUIO MPUPOSHbIX CTUXMiA. Bonbwas yacTtb
HaMMeHee pa3BUTbIX CTPaH pacnonoxeHa B Appuke u Asuu, a camble 6eaHble U3 HUX — bypyHay,
Konro, Jlnbepus, Coeppa-JieoHe, Manasu, Ipuonus, TaHzaHus, baHragew, 3ambus. Huuerta Tam
y)Xacalowas: nofasnstoliee 60bWMHCTBO HaCceNEHNs XUBET Ha MeHee yeM 2 fonn CLUA B geHb!
Y niopeit HeAOCTAaTOYHO eAbl, YUCTO NMUTLEBOI BOAbI, GONbHML, U WKON. [PaBUTENLCTBO 3TUX FO-
CYAapCTB He MOXKET BbINAayYnBaTh COLMANbHbIE NOCOOMSA UAKM NEHCUW CBOMM rpaxaaHam. MoaTo-
My ceMbM B G€AHBIX CTPAHAX CTApalTCA MMETb KaK MOXHO Gonble aeteir. [letn 6yayT nomorathb
POAUTENAM BECTU X03A1CTBO, pabOoTaTh HA NONAX U CMOTYT NPOKOPMUTb UX B CTApOCTu. [pu 3TOM
HEe CTOMUT 3abblBaTh, YTO M3-3a MNOXMX CAHUTAPHbIX YCNOBMIA, HEJOCTATKA eAbl U YUCTOI BOAbI,
a TaKXKe OTCYTCTBMA NONMKIUHUK U 6ONBbHUL MHOTUE [LETU 3[€Ch, YBbI, HE JOXWBAIOT 1O B3POCOr0
Bo3pacta! MoaTomy yem Gonblue AeTell POAUTCA B CEMbE, TEM GObLIE FAPAHTUPOBAHHOW NOMOLLM
Oyaet poautensm. Ha cerogHAWHUA feHb B GeAHeRWnX cTpaHax MUpa XMBET okoso 800 MiH
yenosek (11 % HaceneHus 3emnun), Npu 3TOM NPOM3BOAAT OHU MeHee 1 % MUpoBOM NpoayKLuK!

Puc. 2.10.1. Cmparsi Cegepa (cuHum)
u f0za (kpacHeim).

Yacmo passumsie u paszsusarouyuecs CmpaHsl Hassisarwm ewé cmpaHamu (Cesepa
u f0z2a. Maoa Ha kapmy (Puc. 2.10.1) HempydHo 0ozadambscs noyemy. [loumu 8ce pa3su-
msle cmpaHsl (kpome Ascmpanuu u Hosol 3enaHouu) Haxo0amcs 8 yMepeHHOM Kaumamu-
YecKoM nosce cesepHO20 NOJYWApPUS, 8 MO BPEMSA KAK pa3susaioLuecs cmpaHsl — 8 6osee
I0XHbIX WUPOMaAX.
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CoumnanbHoe HepaBeHCTBO

B okTabpe 2011 rofa HaceneHue nnaHeTbl AOCTUIIO OTMETKM B 7 MApf yenoBek. MNopasnsio-
lwee 6oNbWMHCTBO Ntofen — 5,9 Mapa Yyenosek, unu 84 % xutenen 3emnu, — XUBET B pa3BuBato-
LWMXCA CTPAHAX U TONBKO 16 % HaceneHus, unn 1,1 mnpp yenosek, — B pa3BuUTbIX (TaK Ha3blBaeMbIi
«3010T01 MuAnuapny). Mpu atom 16 % niofei, NpoxuBaloLwmx B 60ratbix rocyaapcraax, notped-
NA0T 6OMbLYI0 YACTb NPOM3BOAMMONM B MUpPE NMPOAYKUMK. ITO 03HAYAET, YTO BKNAL XUTEnei
3TUX CTPaH B MobanbHble BbIOPOCH NAPHUKOBLIX ra30B (Tak Ha3blBAEMbIN «YINEPOSHbIA Clea»)
ropasfo Bbllle, YEM BK/IAA XKUTENel pa3BMBaloOWMXCA CTPaH — Befib HAa NPOWU3BOACTBO NOTpeONs-
€MOW MMM KAXAbI ieHb NPOAYKLMUM TpebYeTCs KONOCCaNbHOE KONMYEeCTBO PeCypCOB U IHEPrUm.
Hanpumep, Ha noaaepaHue Xu3Hu CpeAHero aMepuKaHua yxoauT B 3,5 pasa 6oblue pecypcos,
YyeM B CpefHEM Ha OfHOro XuTens 3emnun, u B 9 pa3 bonblue, YeM Ha ofHOrO Xutens NHauu.
Monydaercs, 4to 1 Mapg obecnedeHHbIX ofei HECET 6OMbLIYI0 OTBETCTBEHHOCTb 33 NOC/e[-
CTBUA U3MEHEHU Knumara.

PaspblB Mexay KauyecTBOM XW3HM Goratbix U OGefHbix N0Aen Ha nnaHeTe orpomeH. CpepgHue
poxoapl B 20 Hanbonee 6GoraTbix CTpaHax Mupa B 37 pa3 npesblilwatoT goxoabl B 20 GefHerWwmnx
CTpaHax. 3TO O3HayaeT, 4yTo Ha Kaxpable 100 ponn, KOTOpble NOMy4yaeT CpefHecTaTUCTUYECKUN
»utenb Esponsbl uau CWA, xutens Henana unn 3cdmonumn nonyyaet nuws 2,5 gonn. [loxoapl
500 GoraTeiiwmx Ntofei B MMpe NpeBbIWatoT 06Wmnii fLOX0A 416 MIH 6egHelWnX Ntoaeil Ha NiaHeTe.

Xy)e BCero T0, Y4TO 13-3a 0YEHb BLICOKOW POXAAEMOCTU TeMNbl NPUPOCTA HaceneHus B pas-
BMBAIOWMXCA CTpaHax B 3,5 pa3a Bblle, YeM y Ux bonee obecreyeHHbIx cocepeit. Bo MHormx
beaHeinwumx rocyaapcteax AGpukn n A3un KONNYECTBO XKUTENEN MOXKET YABOUTLCSA 3a 40 N MeHee
net. CnegoBarenbHO, YBENNYUTCA YNCIO Hanbonee GefHbIX KUTENeN NNaHeThl.

Pa3pbis mexdy 6oeambiMu u 6e0HbIMU NI00bMU HA NaHeme o2pomeH. umenu passu-
mbIXx CMpaH, cocmasnsiowue 8ce2o 16 % MuUposo2o HacesneHus, nompebasiom 6o/buyio
yacms npoussodumoli 8 mupe npodykyuu u 6osee 70 % sceli 3Hepauu. C Opy20li CMOpPOHSI,
noymu 2,5 mapad ndell B0 BCEM Mupe KUBEM HA MeHee YeM 2 00/11apa 8 OeHb. [pu 3mom
1 mapd 4venosex He umeem docmyna K yucmol numseesol 8ode, a 500 mMaH 4enosek
Ha naaHeme cucmemamuyecku 20a00aom.
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OwmnbKoi 6bIN0 Obl AyMaTb, YTO OELHOCTb — YAeNn TONbKO HauMeHee pPa3BUTbIX rOCYAapCTB.
B 6oraTbix CTpaHax Takxe €CTb OTCTa/lble peruoHbl U Manoumyume ciou obwectsa. B CLUA,
Hanpumep, ynucneHHocTb 6efHbix B 2010 roay oueHuWBanacb B 46 MJIH YENOBEK, a 3TO OKONO
15 % Bcero HaceneHus ctpaHbl. B lepmanum noytn 1/7 yactb Hacenenus, 11,5 MaH YenoBek, KUBET
y YepTbl 6€AHOCTM UK yKe HUXKe Heé. YacTo HaumeHee obecneyeHHble rpaXKaaHe B pa3BUTbIX
CTPaHax — MUTPaAHTbI, MpUeXaBLIMe Ha 3apabOTKN U3 Pa3BUBAOWMXCA CTPAH, KUTENU CENbCKUX
PaloHOB M CTapbIX MPOMbILLNEHHbIX TOPOAOB, FAe WaXThbl ¥ 3aBOLbI 3aKPbIBAIOTCA U3-3a UX HU3KOW
NpUOLINBLHOCTY.

OpHako GefHAK no-aMepuKaHCKM M OefHsaK
no-apUKAHCKN XKUBYT COBEPLUEHHO NO-pa3HOMY!
Tak, yeptoit 6egHoctn B CLUA cuuTaetca poxon
22 TbiC. OOAN B rof Ha CeMbilo M3 4 4enosek
(To ecTb 0KoNo 15 foNN B A€Hb Ha YenoBeka). Mpu
BbICOKOM ypoBHe ueH B CLUA 3710 gencTeutensHo
coBceM Hebonblwas cymma. OgHako xutento bea-
HOM aDPUKAHCKOMN CTPaHbl aMePUKAHCKUIA Manou-
MVLLWI, UMetoLW Uil COBCTBEHHOE XUNbE C TyaNneTom
¥ BAaHHOW, KaXXeTca HacToswum Pokdennepom.

HepaBeHCTBO YCNOBMI XWU3HU, HEpPAaBHOMEp-
HOCTb pacnpefeneHns [OXOJ0B M BO3MOXHO-
CTEN MEeXOY KUTeNAMMU NaaHeTbl — O4HA U3 CaMblX
OCTPbIX COLMaNbHbIX Npobnem Ha 3emne. Kak BepHo
0TMeyYeHO B «JloKkNnaje 0 4eN0OBEYECKOM Pa3BUTUM —
2013» [porpammbl passutua OO0H, «kaxpbin
YesoBEK MMeeT MPaBO XWUTb MOJAHOLEHHOW W3-
Hblo. HUKTO He posiKeH OblTb 0OPEYEH HA KU3Hb
B HULLETE TOIbKO NOTOMY, YTO OH UM OHA MPUHAS-
NEXaT He K TOMY KJTacCy W XKUBYT He B TOW CTPaHe,
NPUHAANEXaT He K TOM 3THUYECKOW rpynne unu
pace, uaun He K Tomy nony». K coxaneHuto, npoucxopslme n3MeHeHna Kammara TobKOo ycunu-
BalOT NPO6GNEMbI COLMANBLHOTO HEPABEHCTBA M YCNOXHAIOT 3aA4ady No NpeofosneHnto 6eaHoCTH.

U3meHeHUAa Knumara 060CTpﬂIOT CoLUuaJibHbIE I'IpOGJlEMbI

Mbl yKe roBOPUAM O TOM, YTO BCE 63 UCK/IOYEHUA PETUOHbI U CTPAHbI MUPA UCTbITLIBAKOT BAUS-
HUE U3MEHEHUI KNMMaTa, HO HEKOTOPbIE U3 HUX, HANpUMeEp NPUOPEXHbIE, aPKTUYECKNE, TOPHbIE
TEPPUTOPUM UNU CENbCKOXO3ANCTBEHHbIE PalOHbl, 0COBEHHO CUIbHO CTPAAAIOT OT NOCNEACTBMIA
KIUMATUYECKUX N3MEHeHUI. NponcxoauT 3To NOTOMy, 4TO 06Pa3 KU3HM U XO3ANCTBO MECTHOTO
HaceNeHMs 0YeHb CUIbHO 3aBUCAT OT NPUPOAHbLIX YCIOBUI U KNMMaTa, N03TOMY N060e n3MeHe-
HWe NPUBOLMT K 60NbWMM NpobiemMam Ans IKOHOMUKN W 0bLLecTBa.

YuTenu 6egHbIX CTPAH U PETMOHOB 3aHATLI B OCHOBHOM B CENbCKOM X03saicTBe. JI1060it yaap
CTUXMU — 3aCyXa, HABOLHEHNE UNKN yparaH — MOMEHTAIbHO INLIAET 3TUX N0 eUHCTBEHHOTO
MCTOYHMKA AOX0A0B. Takume rocymapctea, Kak banrnagew, lautu unm Yap, He TONbKO OAHMMMU
13 NepBbiX OLYLAT HA cebe NOCNEACTBUA U3MEHEHUN KNMMATA, HO U HE UMEIOT LOCTAaTOYHO
AEHEr 1 pecypcoB, YToObl KaK-TO NPeAynpeAnTb BO3MOXHbIE PUCKH.

B 6eaHbix CTpaHax M3MEHEHMs KAUMaTa 0COBEHHO CUIbHO BAMAIOT HA XeHWUH. KeHwmHbl
BOCMUTBLIBAIOT [ieTei, 3a60TATCA O GOJIbHBIX MU MOXWUABIX NIOAAX, KOPMAT CEMbIO, BblpaliMBaOT
ypO3Kai, CoGMpaloT BoAy M TOMANUBO. Pe3ynbTaThl UMEHHO UX TpyAa 6osblue BCero 3aBUCST OT NoC-
NeLCTBUIA KTMMATUYECKUX U3MEHEHMUA.
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B Apyrux paitoHax, faxe C BbICOKMM YPOBHEM [0XO[0B, B 0COO0W OMACHOCTU MOTYT HaXo-
AWNTbCA ManeHbKUe [eTu, NOXuNble NIOAW, UHBANUAbl — Befb WX 3[0POBbE CWUJIbHO 3aBUCUT
OT NOTOLHBIX YCNOBUIA.

Hecnpasednusocms 3akn04aemcs 8 mom, Ymo 100U, Komopsle 8 HaUMeHbLel cmeneHu
omBsemcmBeHHbl 3a N0BbiLeHUe meMnepamypsl 3emMu, Mo2ym nocmpadams 8 pe3ysbmame
2106a16H020 nomensieHus 6osibuie 8cex.

Knumatunueckue MuUrpauuu

N3meHeHMA KnumaTta CTAHOBATCA NPUYUHOM Puc. 2.10.2. Toywo6bi 8 2. Puo-de-atelipo
MUTpaLMM JEeCcATKOB MUIMOHOB YenoBek, bery- (bpasunus).
Wnx OT 6ypb, 3acyX, HaBOAHeHUN. Mo ouLeHKaM .
3Kosioros, B 2010 rogy B MUpe HAacYMTLIBANOCH
cBbiWwe 40 MNH KAMMATMYEeCKUX MUTPaHTOB, Bbl-
HYXOEHHbIX MOKWHYTb CBOW JOMA MO NPUYUHAM,
CBA3AHHbIM C U3MEHEHUAMU OKpYXalowwen cpenbl.
Mo nporHo3am, kK 2050 rogy WX YMCNEHHOCTb
MOXeT gocTurHytb 200-250 MNH yenoBek.

B yncne noteHuUManbHO ONacHbIX PErMOHOB —
penvtbl pek Mekowr u laHr B HOro-BoctouHon
A3uu. ITO rycTOHACeNéHHble CenbCKOX03ANCT-
BEHHble paioHbl. [lporHo3npyemoe noBbilWeHMe
VYPOBHA BOAbl B 3TUX PEKAax Ha 2 M MpuUBEAET
K 3aTONN€HUIO OrPOMHbLIX NIOLWAAEN BO3AENbIBAEMbIX 3€MeNb. ITO BbIHYAUT MECTHbIX XXUTeNe,
3aHATbIX HA NOAAX, UCKATb HOBbIE MECTA A1l MPOXUBAHUSA U PaboThI.

YacTble 3acyxu WNM HABOLHEHWs, KOTOpble 0COOEHHO HEraTMBHO CKa3blBAKTCA Ha Cefb-
CKOM X03AWCTBE, MPUBELYT K TOMY, YTO MHOTUE XKUTENU CENbCKUX PaloHOB OyayT BbIHYXAEHbI
nepebpatbcs Ha 3apaboTku B ropoga. MofobHble MUTpaLUKM NPUBOAAT K TOMY, YTO B rOpofax
00pasyloTCcs Lenble paiioHbl NPOXMBaAHMA GEAHbIX MUFPAHTOB — TPYWOObI, rie 0ObIYHO LApAT
aHTUcaHuTapusa u npectynHocts (Puc. 2.10.2).

Xutenn Kapnbckux ocTpoBOB BCE Yallle CTanu NOKWUAATb POAHbIE MECTA 13-3a YCUINBAIOLMUX-
Csl TPOMMUYECKUX yparaHoB 1 TOpHaAo. [leno B TOM, YTO HY OfiHA M3 CTPaH PernoHa, 3a UckKye-
Huem CLUA n Ky6bl, ceroaHs He obnaaaet cpecTBaMu 4is NPOTUBOCTOSHUSA ITUM CTUXUAM.,

Puc. 2.10.3. Jlazeps MuepaHmos, 8bIHy#0eHHbIX NOKUHYMb Puc. 2.10.4. [Tocneocmsus ypazana «XalisHy»
POOHble Kpas u3-3a cunbHol 3acyxu. Comanu, 2011 200. Ha Qununnunax, 2013 200.
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ABctpanus n HoBas 3enaHamna yxe CTONKHYNINUCb C KIMMATUYECKMMU MUTPAHTAMM U3 OCTPOB-
Hbix rocynapcte Okeanuu. OctpoBa apxunenaros Tyeany n Kupubatu, pacnonoxeHHole Henopa-
NEKy oT ABCTpanuu, NoCTeNeHHO YXOAAT NoJ, BOAY U3-3a NOLbEMA YPOBHA BOLbI B OKeaHe. uTe-
NV 3aTOMJIEHHbIX OCTPOBOB BbIHYXAEHbI cnacaTbcs 6erctBoM. HoBas 3enaHpus yxke cornacunach
€)XerojHo BblAaBaTb NPABO HA XUTENbCTBO ANs 75 XUTeNei 0CTPOBOB, KOTOPbIE CTaNN KEPTBAMM
M3MeHEeHMs Knumara. IKoaoru B ABCTpanuu npegiaraioT CBOEMY NpaBUTENbCTBY TaKkKe BblAeNUTb
CneLuanbHyio MATPaLMOHHYIO KBOTY /s KNMMaTUyeckux bexeHues. MNpaButenscteo Manbams-
CKMX 0CTPOBOB AoroBopunock co LWpu-JlaHKkoit 0 nepeceneHun Tyaa CBOMX XuTenei B ciayvae
NOBbIWEHWSA ONACHOCTM YX0[,a OCTPOBOB NOZA BOAY.

- &
Al

Teppumopus ocmposHo2o 2ocydapcmsa Kupubamu cocmoum 8 0CHOBHOM U3 KOpPaJI/IO-
8bIx 0cmMpoBos. CpedHss Bbicoma ocmMpoBo8 HAD ypoBHeM MOps cocmassisem 8ce2o 2 M,
no3momy u3-3a nosblweHus yposHa Muposozo okeaHa oHU 8 medeHue npumepHo 50 sem
mo2ym yiimu nod 80dy. B Hacmosujee spems Ha ocmposax npoxusaem okoso 100 meic.
Yesi08ex.

B 2012 200y snacmu cmpaHbl NPpUHAAU pewieHue kynums 3emao y Pecnybauku @uoxu
u nepecesums myoa xumesel mex 0CmpoBos, KOMOPbIe MO2Ym OKA3ambCs N00 8000U.

HoBble KOHAUKTDI

N3meHeHne KnMMaTa MOXET CTaTb NPUUYUHON CEPbE3HBIX KOHMDINKTOB MEXAY NtoabMu. B oco-
OEHHOCTN BENUK PUCK BO3HUKHOBEHUA KOH(NMKTOB, CBA3aHHBIX C NPaBaMmn Ha 3eMI0, HEXBATKOIA
BOZbl M KTMMATUYECKUMU MUTPALMAMU HACENEHNUS.

MpuBeaéHHas Ha puc. 2.10.5 KapTa UANIOCTPUPYET BO3MOXHbIE COLMANbHbIE NOCNEACTBUS
W3MEHEHUA KNMMATA ANs PasNUyHbIX PEernoHoB Mupa. KpacHble «ropaymne» TOYKM NOKasbiBaloT
PErMOHbI, ANS KOTOPbIX 0COGEHHO BEIMKA BEPOATHOCTb BO3HUKHOBEHUA KOH(IMKTHBIX CUTYa-
M4, CBA3AHHBIX C M3MEHEHWEM KAWUMaTa. ITO 061aCTH, Fae PUCKM NONUTUYECKUX U COLMANbHBIX
KPU3MCOB, a TaKXXe YBEIMYEHUS MUTPALMOHHBIX MOTOKOB ByAyT BO3pacTaTh B pe3ynbrare Lesoro
pALA NPUYUH, TAKUX KaK ANUTENbHbIE 3aCyXM U HEXBATKA BO/bI, MOALEM YPOBHSA MOPS, 3acoNeHmne
MOYB M HEypOKau, OTCYTCTBME AOCTYNA K UCTOUYHWUKAM SHEPTUU.
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Puc. 2.10.5. [IpozHo3upyemsbie Kpu3UCHbIe cumyayuu 8 mupe,
CBA3GHHbIE C U3MEHEeHUEeM KaumMama.

ﬂporHosupyeMble KPU3UCHbIEe CUTYaLuUun, CBA3aHHbIE C U3BMEHEHUAMU KJIUMATA

‘E CokpauieHue pecypcos “] CHMXeHWe NpOM3BOACTBA "TopAyan" Touka

' npecHoit BoAbl NPOAYKTOB NUTAHUA

Bonee yacTbie U MHTEHCUBHbIE
282 onacHble norogHble ABNEHUSA
(yparaHbl, 3acyxu 1 T.M.)

3K0}10I'I/I'~IECKVI-06yCJ'IOBﬂeH Hasa
MUrpaumna HaceneHusa

MeayHapoAHOE COTPYAHMUYECTBO AJIA OKa3aHMA COLMANbHON NOMOLLM

YT06bl CHU3UTL COLMANbHBIE PUCKM OT M3MEHEHWUA KIMMara, HeobXOAMMO OCYLECTBASATL
cneuuanbHble NporpamMmbl NOMOLWM Haubonee ysA3BUMbIM CNOSAIM 0OLECTBA. ITO MOrYT ObiTb:
oOyyeHne u npodeccuoHanbHas nepeopueHTauus JIIOAEN, XKUBYIUX B CENbCKON MECTHOCTH,
4TOObl OHW OBNaAenu HoBOI npodeccueit U He 3aBUCEN MONHOCTLIO OT CeNbCKOTo X03AMCTBA;
NPOEKTbI N0 NePeCceNeHNIo KUTeNel N3 0NacHbIX PermMoHOB; CO3aHNe HOBbIX pabounx mecT B 6ef-
HbIX paioHax; HayyHble UCCNeA0BaHMSA, HAaNPaB/IeHHbIe HA BbiIBE[eHE HOBbIX COPTOB CEbCKOXO-
3AUCTBEHHbIX KybTyp, 60/ee YCTONUYMBLIX K 3aCyxaM; BBEIEHWUE CUCTEMbI PAHHEr0 ONoBeLieHus
HACeNeHNUs Npu CTUXUIUHBIX 6eacTBuaX. OfIHAKO HA BCE 3TU MEPONPUATUSA HYXKHbI L€HbIU, KOTO-
pbIX Yy G€MIHbIX CTPAH U MasoUMyLLEro HaceneHus HeT!

K HacTosemy BpeMeHM CO34aHO MHOXECTBO Pa3fNnyHbIX POHAOB U (HDUHAHCOBLIX MHCTPY-
MEHTOB, LieJib KOTOPbIX — MOMOYb PAa3BUBAOWMMCA CTPAHAM NPEOSOETh COLMaNbHble NPobaeMbl
1 NpobneMmbl, CBA3aHHbIe C OTPULATENbHBIMU NOCNEACTBUAMU U3MEHEHNIA KnMMaTa. OCHOBHbIMU
AOHOpPaMK, NpefoCTaBAAWMMN CPEACTBA HA PelleHne 3TUX 3ajay, ABNAITCA NPaBUTENbCTBA
pa3BUTbIX CTPaH, KpynHble GU3HEC-KOMNAHUM U MeXAYHApOAHble OpraHu3auuu, B NepBylo oye-
penb OOH.
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Bonpochl

1. Yem oTnMyaloTCs pa3BuTble U Pa3BUBAIOLLMECS CTPAHbI?
MoyeMy 3T rpynnbl CTPaH TaK Ha3bIBAIOTCA?

2. bonbwuHCTBO Ntopeit Ha 3emne XUBET B pa3BUTbIX MU Pa3BuU-
BAOWMXCA CTPaHax?

3. Kakue cTpaHbl Hanbonee ysa3BuMbl Nepes U3MEHEHUAMU KUMa-
1a? Mouemy?

4. MNoyemy nocnepcTBus U3MEHEHWUS KIMMATa 0COOEHHO CUbHO
CKA3bIBAKOTCA HA OeHbIX XUTEeNAX nnaHeTbl?

Kakue counanbHble npobiembl 060CTPAIOTCA B MUPE M3-3a U3Me-
HEHWIN Knumarta?

5. XMBOTHble 1 pacTeHUs He MOTyT NPUCNOCOOMTLCA K BbICTPOM
CMEeHe KnuMmara, a MoryT nin noau?
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3apaHue 1.

3apaHue 2.

3apaHus

Ha KOHTypHOM KapTe Mupa NOANULWMUTE W 3aKpacbTe 3eEHbIM
usetom 20 BefyLMX CTPAH MUPa NO YPOBHIO Pa3BUTUA IKOHO-
MUKW, Ha 3TON e KapTe 3aKpacbTe KpPacHbIM LBETOM W Noj-
nuwuTte 20 KpyNHewWwmx cTpaH no 06bEMY BbIOPOCOB NapHUKO-
BbIX ra30B (AaHHbIe MOXHO HanTu B Bukunepun).

MHoro nu nonyuunock coBnapeHnin? Ckonbko cpean Beaywmnx
CTPaH MMPA «FPA3HO-KOPUYHEBbIXY», KOTOPble HAHOCAT CaMblii
OonblOi Bpea Knumary 3emnu?

06bACHUTE, MOYEMY MMEHHO 3TW CTPaHbl B GOMbLIEN CTENEHM
BMHOBATbI B NPOUCXOAALMX U3IMEHEHUAX KNMMaATA?

MpefcTaBbTe, YTO Bbl paboTaeTe B MeXAyHapoAHOM (oHAe,
KOTOPpbIii BbILENAET LeHbIM HA NPOeKThl No Gopbbe ¢ nocnep-
CTBUAMU U3MEHEHUA KnumaTa. Kakue mpoekTsl nomowu bep-
HbIM CTPaHaM Bbl Obl NPOGMHAHCUPOBANY B NMEPBYIO OYepenb?
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3. | Kak npepoTBpatuTh OnacHble U3MEHEHUA Knumara?

Bbl yxe 3HaeTe, 4TO B nocnegHue rofbl 00bEM MApPHUKOBLIX Fa3oB B atMocdepe 3emnu
pacTét oueHb 6bicTpo (Puc. 3.1.1). N3BECTHO, 4TO ECTECTBEHHOE COLEPXKaHMWe YINEeKMCNOro rasa
B aTMOC(epe MEHANOCH B NOCNEAHUE ThICAYN NeT (CPean HUX BbIIN KaK MeXefHUKOBbIE NEPUO-
Abl NOTENNEHUA, TaK U NeHUKOBbIe noxonofaHusa) mexay 180 n 300 yactuyammu CO2 Ha MUNAKOH
Apyrux yactuy,. B 2013 rogy yposeHb CO2 B aTMocepe — BnepBble 3a NocaegHNe Kak MUHUMYM
800 TbiC. net! — npesbicun 0TMETKY B 400 YaCTUL, HA MUNTUOH.

Puc. 3.1.1. Pocm KoHyeHmpayuu y2neKucao2o 2asa 8 ammocgpepe
€ 1960 zo0a.

Brepebie 3a UCTOPUIO CYLLECTBOBAHUA Yesl0BeKa

conepxanue C02 B atMocdepe npesbicuo 400 YaCTUL Ha MUAUOH APYIUX YacTUL g @ 2
L ]
L ]

.
Ha MUIMOH

APYrux yacruy —
9 maa 2013 r.

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Kaxpblit 4enoBeK BHOCUT CBOIi BKNa4 B MPOUCXOAALME U3MEHEHUA KNMMATA, EEroAHO Bbi-
OpacbiBas NapHUKOBbIE rasbl B aTMocdepy. IMEHHO Mbl CTAHOBMMCS KOHEYHbIMU NOTPEOUTENAMM
TOBApOB M YCAYT, ANS NPOMU3BOACTBA KOTOPbIX HYXHA IHEPrUs, @ 3HAYUT — HEBO30OHOBNSAEMbIE
YINeBofopoAHbIe pecypchl (HedTb, yronb U NPUPOAHBIA ras). Mpu ux [oGbliye U MCNOb30BAHNMU
BbiOpacbiBaeTca A0 75 % BCex NapHMKOBbIX ra30B, CBA3AHHbIX C AeATEeNbHOCTbIO YenoBeKa.

Kak e 4enoBeyecTBO MOXET CHU3UTbL COAEpXKaHWe NapHUKOBLIX ra3oB B atmocdepe? EcTb
HECKOJIbKO OCHOBHbIX NyTeMn.

MepBblit NyTb — NEPENTU HA KNMMATUYEeCKM-6e30nacHble UCTOYHUKN 3Heprun. Ecin roopuThb
0 pa3sHbIX BUAAX YINIEBOLOPOAHOIO TOM/INBA, A0OLIBAEMOrO 13 3eMHbIX HEAP, TO CAMbI IKONOTNY-
HbIA U3 HUX — NPUPOAHBIN ras.

Ho MOXHO npou3BOAMTL 3Hepruio 6e3 Mcnonb3oBaHMs McKonaemoro Tonauea. C gpesHei-
WX BPEMEH YenoBeyecTBO npumeHseT Tenno ConHua, cuay BeTpa U Geryuiei Boabl, UCMob3yeT
6uoMaccy — 3T UCTOYHUKN 3HEPrUM Bo3o6HOBNsieMble. COBpeMeHHbIe TEXHONOTMN NO3BONAIOT
NPUMEHATb UX BONee WHPOKO.

BTopoii nyTb — cOKpalaTh exefHeBHOE NOTpebieHne IHeprum, NpuayMbIBas 6onee 3KOHO-
MUYHblE NPUOOPLI U U3MEHAR COOCTBEHHbIE MPUBLIYKM.

N TpeTwnit nyTb — NpM3BaTh Ha NOMOLLb pacTeHMs. MI3BeCTHO, YTO pacTeHMs MOMOLWAIoT yre-
KWUCNbIA ra3. 3HaYuT, COKpallas BbipyOKM 1eCOB, BbICAXXMBAs HOBblE A€PEBbA U PYrUE pacTeHus,
NN MOTYT YMEHbLLIATb KONIMYECTBO NApPHUKOBLIX ra30B B aTMocdepe.
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3.1. | «3enéHble» NCTOYHNKMU 3HEprum
3.1.1. | Y1o TaKkoe 3Heprua?

Bcé, uTo co3aHO B MUpe — MPUPOAOI UM YENOBEKOM — CO3AAETCA NPU MOMOLWM IHEPrUm.
Monyyas nobyio Belb, Ntobyio GopMy IHEPTUM, Mbl OTKYAA-TO €€ 3abupaem.

Bo3bMEM 00bIYHYIO WOKONAAKY. B MarasuH oHa nonana c ¢habpuku, rae nogn e€ npoussenu
¥ ynakosanu. [lns 3T0ro oHM MCNoab30Banu Kakao-600bl U caxap, KOTOpbIe OblW NpUBE3eHbl HA
(abpuKy c nonen, rae Apyrue NAM BolipalMBany 606bl U caxapHblil TPOCTHUK. Bce noau, KoTo-
pble TPYAUAKUCH Haf Halewn WOKOAAAKOMN, YTO-TO €11 U BO YTO-TO OAeBanuchb. Bce ctaHkmu v npu-
6Oopbl, KOTOPLIE MOMOraNM WOKONALKE NOABUTLCSA, CAENAHbI U3 NepepabOoTaHHbIX NONE3HbIX UCKO-
naembIX ¥ NPUBOAATCS B ENCTBME C MOMOLLbIO KaKO-1M60 3Hepruun. [lpyrumMu cnoBamm, BCE, 4To
Mbl UMEEM, MOABMIIOCH, MOTOMY YTO KTO-TO 3aTPaTWJl Ha 3TO 3Hepruto. [laxke Mol CaMu BbIPOCIM U3
KPOLUIEYHOro 3apofbllia, KOTOPbIN AN CBOEro pocTa nofyyan IHepruio XMMMYecKnx coeguHeHnin!

Y10 e TOrfa NoNyyaeTcs, HEeYKEeNN O CBOEM XU3HWU Mbl BCErfa ToNbKO 6epéM 4To-HUOyab
W HUYero He Aaém Npupoae B3ameH?!

KoHeuyHo HeT! Mbl npeobpa3yem Moay4YeHHyl 3Hepruto B Apyrue ¢topmbl M BO3BpaLya-
em eé€ mupy. Takum 06pas3oM, 3Heprus cama no cebe HUKOTAA He UCYE3AeT, OHA MEHSAET CBOE
cocTosHue. Hayka, 3aHuMawwWascs u3yyeHuem Haubonee o6WMX 3aKOHOMepHOCTEN Npeob-
pa3oBaHMA U Nepefays MexaHU4YecKoW M TenNoBOW IHEPruu, Ha3biBaeTCA TEPMOAMHAMUKOMN,
a MPaBWJIO COXPAHEHUS IHEPTUM — NEPBLIM 3aKOHOM TEPMOAUHAMUKK.

[lpyrue 3aKoHbl TepMOAMHAMUKM FOBOPAT HAM O TOM, YTO B MOMEHT MpeBpaLleHnil KaKas-
TO YaCTb JHEPrUM — MOXET ObiTb, U HebOMbIIAA — TEPAETCA M PACCEUBAETCA, €€ YKE HeNb3s
«cobpatby» Haszaf.

ﬂ,aBaVlTe pa36epéMCﬂ B TOM, KaK HblHELWHee 4enoBe4eCTBO MCNOJIb3YET SHEPTUIO. I'quemy no-
Tpe6neHme JHEpPrnun un I'I|Z)O6J'IEMa M3MEHEHUA KNMMaATa TaK CUAbHO B3aMMOCBA3aHbI? M MOXeET nun
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yenoBeyecTBo, bnaronaps aHepruu, NpeobpasuTb BCIO XKU3Hb HA 3emMnie, CienaB e€ 3eNéHoM, LBe-
TylEN M CYACTAUBOI? A raBHOE, MOXEM JIN Mbl CAMU V)K€ CETOfHA HayaTb NPUHUMATb yYacTue
B 3TOM NpeobpaxeHnun?

3.1.2. | OCHOBHble UCTOYHUKU IHEPTUM

YenoseyecTBo Nosib30BaNOCh 3HEPrueil BCeraa, U YYEHble Hayanu 3afyMblBaTbCA Hafd 3TUM
NpoLeccom el B ApeBHMUE BpeMeHa. VIMeHHO Torga OHUM CTanu KM3yyaTb CaMmblil MPOCTON BUA
3HEPriK, MEXaHUYECKYIO, HA3bIBaAsA €€ NoHavany «XKuBoin cunoi». MocteneHHo 6biNKM 0OHApYXe-
Hbl U ApYyrue BUAbLI SHEPTUN: INEKTPUYECKas, INeKTpOMarHuTHas, Tennosas, agepHas... OTKpbI-
Bas HOBble BUbl SHEPTUM, YENIOBEK YYNUTCA HAXOAMUTb €€ UCTOYHMUKM U NPUOYMbIBATb CNOCOOLI €€
NONE3HOro UCMNOb30BaHUSA.

B Hawel noBcegHEBHOM XW3HU Mbl MOAb3yeMcs GonbwuM Yucnom npubopos. Tenesusop,
KOMMbIOTEP, XONOAUNbHUK — BCE 3TW YCTpoWCTBA paboTatoT bnarogaps ToMy, Y4TO B HAlWMW AOMA
NPOBEAEHO 3/IEKTPUYECTBO, 3TO Camas NpuBbIYHAA Ans Hac hopma 3Hepruu. OTKyaa oHo GepéTca?

INeKTPUYECKYI0 IHEPTUI0 NIOAN HayYnnnch f06bIBaTh, Npeobpasys Te hopMbl IHEPrum, KoTo-
pble BCTpeYanucb M B npupoge. MpupofHble UCTOYHUKM IHEPTUM HA HALEN NAaHeTe NPUHATO
nofpasaensTb Ha ABe bonblune rpynnbli: HeBo306HOBAAEMblE (MW TPAAULMOHHbIE) U BO30OHOB-
naemble (uan anstepHatusHble) (Puc. 3.1.2).

Puc. 3.1.2. OcHoBHbIe NpupPOOHbIe UCMOYHUKU HEpeuU.

[MopoaHeprus

JHeprua npuauBOB-0TIUBOB

FeOTepman bHasf 3HepruA

MpupogHbIn ra3 JHeprua conHua

KameHHblit 1 Bypblit yronb

JHeprusa BeTpa

buomacca
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HeBo306HOBNSAEMbIE UCTOYHUKM IHEPrUM 0OPa3ylOTCA MAM BOCCTAHABNMBAOTCA B NpUPOAe
ropasfio MegJieHHee, YeM pacxoayTcs. ITO yronb, HeMTb, NPUPOAHbIA ra3, TOpd, KOTOpbIE TaKKe
Ha3blBAIOT YINIEBOAOPOAHBIMU NONE3HBIMU UCKOMAEMbIMU UAM UCKONAeMbIM TonnBoM. K HeBO3-
OOHOBNAEMbIM UCTOYHMKAM 3HEPrUM OTHOCATCA TaKXKe PafiMoaKTUBHbIE MeTannbl (YpaH, nayTo-
HUI U [pyrue), KOTopble UCMNONb3YIOTCA B SAEPHOI 3HepreTuKe.

Bo3obHoBNSIEMblIE MCTOYHUKM YEpPNaloT IHEPruio U3 MOCTOSAHHO NPOMCXOAALWMX B NPUPO-
Ae npoueccoB. CoNHeYHbIi CBET, BETEp, TeKyLWAs BOAA, [OXAb, NPUIUBLI-OTNBLI, TeNN0 3emMnu
CNOCOOHbI AaTb 6O/bLIOE KONMYECTBO 3HEPTUM, MPUTOM 3TU PecypChl NPaKTUYECKN Heucyepna-
€Mbl, OHWU UCYE3HYT TONbKO B HE0603pUMO AanéKom byayuieM, Korfa cama CoNHeyHas cuctema
3aBEpLNT CBOM XMU3HEHHbI UMKN. Takxe K BO30OHOBNAEMbIM UCTOYHWKAM OTHOCAT GUomaccy
(HanpuMep pacTUTENbHOE ChIPbE UNKU NPOLYKTHI KU3HEAEATENbHOCTU KMBOTHbIX, @ TAKXKE NOJy-
YeHHbI U3 ApeBeCUHbI YroNb, KOTOPbII LWMPOKO UCMONb30BAJICA B MPOLLIOM), TaK KaK OHa ObICTPO
BOCCTaHAB/MBAETCS €CTECTBEHHbIM MYTEM.

3.1.3. | YrneBopopoAHbIe UCTOYHUKU IHEPrUU

JBONIOLMA KMBbIX OPraHU3MOB HA NnaHeTe
NLET OT NPOCTOro K CNOXHOMY. bbino Bpems, Kor-
LA NNaHeTy Hacenanu npocTeiiline OpraHU3Mbl
M pacTeHus, KOTOpble BOCMPUHUMANN 3IHEPTUIo
CONMHUA W npeobpaxann eé B XWBYyW Maccy —
B ce6a camux. 0gHaKo M [O HAWMUX AHEN AOWEN
cnep ux cylwecrtsoBaHus. Begb aHeprus, Kotopyio
cobpanu HalWu NpeAWwecTBEHHWKW, HE Kcye3na.
OHa npoponaet XuUTb B NONE3HbIX UCKOMAEMbIX —
BellecTBax, KoTopble 06pa3oBannCb U3 OCTaHKOB
OTMepLNX XMUBbIX OPraHM3MOB. 3TO HedTb, NpU-
POAHbIN ra3, KAMEHHbIN yroab 1 Topd.

Bcé 310 — pap Hawwux npepkos, pe3ynbrar ux
XU3HW. Mbl JONKHBI OTHOCUTLCA K HEMY OepeXHo 1 ¢ 6n1arofapHocTbio. M KOHEUYHO e, HYXHO
MOMHUTb, YTO HUKAKOe HacneacTso He GeckoHeyHo! Ecau TpaTuTb €ro He 3afyMblBasiCh, HaM
Heyero GyAeT OCTaBUTb HALWKUM LETAM.

o224

4 VYenesodopodHelie ucmoyHuku 3Hepeuu (uUcKonaemoe monaugo) -

il 3Imo He(hmb, KaMeHHbIL Y201b, NPUPOOHBIL 2a3 (8 MOM Yuce U CaHYesbl

2a3, 006bIMbIl U3 YeO/bHbIX U C/IAHUEBbIX NAACMOB), 20plodue CAaHUb!

u Opyaue 2oproyue MuHepassl U geuwjecmsa, 0obbisaembie nod 3emnél unu

OMKpPbIMbIM CNOCObOM. Vickonaemble BUObI MONIUBA POPMUPYIOMCA B MeYeHue MUTUOHOB

Jlem 8 3eMHOU Kope U3 0CMAHKOB XUBbIX 0p2aHU3MOB. [Tpu UXx CKU2AHUU Yesl08eK u3siekaem
U ucnoJib3yem mensiosyko 3Hepauro.

Mpu CUraHUW YINEBOLOPOAHOTO Chipbsi — Yris, HETU MAU NMPUPOLHOTO ra3a — BblpabaThbl-
BaeTcsa 3Heprus. [lpomcxonut 3T0T npouecc Ha TennoBbix 3nekTpocTaHuusax (T3C). B mawmHHOM
3ane T3C yctaHoBNEH KOTEN € BofoA. [Tpu cropaHmmu ToniMBa BOAa B KOTIEe HarpeBaeTcs u npe-
Bpawaerca B nap. [ap nog faBneHnem BpawaeT A0NacTu NapoBoii TypOuHbl. TypOKUHA B CBOIO
oyepesb BpalLAeT reHepaTop, KOTOPbLIi BbipabaTbiBaeT INEKTPUYECKUI TOK. [lanblue 3neKTpuye-
CTBO MOCTYNAET B 3[aHNUA NO IMHUAM 3NIeKTponepeaay.
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Puc. 3.1.3. Cxema pabomsi T3L.

B rpapupHe
oxnaxpaercs

JInHuu 3nekTponepepay
(J13M) 6bIBalOT BO3AYLLIHbIE
¥ NOf3eMHble

(cunoBble kabenu)

Cxema pab6otbi TIL

MoBbiWwatowas
TpaHcdopmaTopHas
noAcTaHuus

[Tpn HarpeBaHuu
BOAa NpespaLya-
€eTcs B nap

[eHepaTop
BblpabarbiBaeT
3/1EKTPOIHEPT IO

Map
Bpalaer
TYypOUHY

MoHunxatowas
TpaHcdopmaTop-

Has noacTaHuus
Za £
A%
[opAyas Boga 'v W,

ana otonneHuna

Mo npoBogam
3NEeKTPUYECTBO
noCTynaer B ;OM3,
Ha 3aBOAbI 1
3NeKTPOTPAHCNOPT,

r—|

g=. 3abop Bogpl

Oka3anocb, YTO BbIrOJHEE BCEro COBMeLaTb npouecc A06bIYM 3NEKTPUYeCTBa C HarpeBoM
BOJbl, KOTOpPAs 3aTeM NOJAETCsA No TpyO6am B OTONUTENbHbIE U BOJONPOBOLHbIE CUCTEMBI KBAPTUP,
00NbHUL, WKON W LETCKUX CafoB, NPOMBIWAEHHbIX NPEANPUATUIA U APYrUX NOMelleHuit. Takue
3N1eKTPOCTaHLMN Ha3BaHbl TennoanekTpoueHTpanamu (TIL).

Koraa HeT BO3MOXHOCTM TpaHCMopTMpoBaTh Tenno oT TILl Ao Bcex XMNbIX AOMOB, CTPOSAT
KOTEJIbHbIE, OHW UCMOJb3YIOT IHEPTUIO TOMINBA TOILKO A1l OTOMIEHMS.

MoBCeMeCTHO yrneBoj0POSiHOE TOMIMBO Ha-
Yanu MCNosib30BaTb OTHOCUTENbHO HEAABHO —
NMWb C HAYaNIOM MPOMbILWNEHHON PEBONIOLUN.
Ha npoTsXKeHUN MHOTUX ThiCAYENETHIA O 3TOTO
“CNoNb30BannUCh B OCHOBHOM 3HEprua [poB,
COJIHLA, BETPa, BOAbI, XOTA B OTAENbHbIX Mec-
Tax nofiesHble WUCKOMaeMmble WCMNONb30BaNNCh
U paHblue.

CeropgHs Ha ucKkonaemoe TOMAWBO MNPUXO-
outcsa 81,4 % oT Bcero o6bEMa noTpednsemoi
B MUpe 3Hepruu, U3 BUAOB MCKOMAEMOro Ton-
nMBa HanbonbLWwyo ponb UrpatT HedTb — 31,7 %,
yrons — 28,1 % u npupopHbiit raz — 21,6 %
(Puc. 3.1.4).
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Puc. 3.1.4. [lons ocHOBHbIX UCMOYHUKOB 3HepauU
8 yesom no mupy, 2017 200.

1,5 %
2,5 % 9,7 % Mpouune
[upposHeprus buotonnuso BO30OHOBNSIEMbIE UCTOYHUKMU*
4,9 % 28,1 %
flpepHas aHeprus Yrons, TOpdh

21,6 %
MpupopaHbIi ras

*TNpoyne BO30OHOBNSIEMbIE UCTOYHUKY:
3Heprus BeTpa, CONHLA, reoTepMabHas 3Heprus, HU3KoNoTeHUanbHOoe Tenao 1 gp.

EcTb gBe OCHOBHble MpobneMmbl, CBA3aHHbIE C WCMOSb30BAHUEM YINEBOAOPOAHOIO Chipbs.
Bo-nepBbiX, OHO He GECKOHEYHO, M 3anackl ero UCTOWAKTCA, Npexae Bcero, HedTu U rasa.
Bo-BTOpbIX, NPU CXXMTAaHUM NPUPOJHOTO ra3a, HedTn M 0cobeHHO yrnA B aTMocdepy BblOpachiBa-
eTcs 60/1blIOE KONMYECTBO 3arPA3HAIOLWMX BELLECTB, @ TAKXKE NAPHUKOBbLIX ra30B, KOTOPbIE MOTYT
ObITb ONACHbI ANA KNMMATa, @ 3HAYUT A1 NpUpoSbl U 300poBbs Yenoseka. TIC u TIL, BribpacsiBa-
0T B aTMOCepy 3arpA3HAIoLMEe BEWeCTBa, a TaKXKe NAapHUKOBbIE rasbl.

Mbl MOMHMM, YTO NMAapHWUKOBbIE Fa3bl HEMOCPEACTBEHHO He BPEAHbl ANsA Halero 340POBbS,
HO Hakannueascb B aTMocdepe, OHW YCUANBAIOT MAPHUKOBbLIA IPGDEKT, YTO NPUBOAUT K POCTY
TeMnepaTypbl Ha NNAHETE U JPYrMM U3MEHEHUAM KAKUMaTa.

Kozoa nwodu snepsbie cmaiau ucnojib3osamsb
uckonaemoe moniuso?

Camas OpesHss u3 OelicmByOWUX KAMEHHOY20/bHbIX WAXM Ha 3emae 6biia OmMKpsIMa
8 lonnaHouu ewé 8 1113 200y. Ho ecmb csudemesnbcmsa UCNONb30BAHUS KAMEHHO20
u 6ypozo yens, mopga u 8 20paz0o bosee AaNEKOM NPOUITIOM.

B CpedHue sexa y20/1b 000b18a/ICA YXKe BO MHO2UX LLAX-
max 8 Espone, noamomy oH cman Oeuwesne 0pos. B pe-
3yIbMame y20/1b Ha4aau aKmMusHO UCN0b308AMb 8 Obimy
Oaxce 8 6e0HbIX Cembsx. Ho nockosbKy doma 8 me BpeMeHa
He 6b11u 060py00BAHbI ObIMOXOOAMU, 8 KOMHAMAX CKANJIU-
8a/1Cs e0KUL ObIM, U OblLIGMb B NOMeLjeHUU CMAHOBUIOChH
msxeJo.

C Hayanom npombiwneHHoU pesosoyuu nompebieHue yesis pe3ko 803poco.
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K XIX sexy dobbisanock 700 MAH m yens 8 200, 3amem HacmynuJ 4epéo Hegpmu.

Hegpme makxe uszsecmua yenoseyecmsy ¢ OpesHeluux
speméH. O0OHaKo uCnosib308aMb €€ 8 Kayecmse monausa
Hayanu auus ¢ cepedunsl XIX seka, nocie moeo, Kak 8 1855
200y 8 CLIA xumuk b. Cunnuman omkpbii, 4mo u3 Hegpmu
MOXHO Nnoay4yumse KepocuH. [locnedosaswemy HepmaHomy
bymy makxe cnocobcmsosan omkpbimelli 8 Mo 8pemMs Ho-
8bIli cN0CO6 06bIYU Hehmu € NOMOUbI0 BYPOBbIX CKBAXUH
BMecmo Ko00yes.

MpupodHsiii 2a3 Hayanu Maccoso npumeHamsb yxe pakmuyecku 8 XX seke.

Pacyétnl y“léHbIX NOKa3anW, 4To CXUraHme NCKonaemoro Tonsimea osia npon3sonCcrtea aHEPTrun
B COBPEMEHHbIX MacwTabax oKa3biBaeT CylecTBeHHOEe BJINAHNE Ha I'IapHMKOBbIﬂ 3q)(1)eKT. Bbixo-
OWT, 4TO ANnA 3alUThbl KINMaTa 4€10BEYECTBO AOJIXKHO COKpPATUTb n0Tpe6neHme yrneBoOAOPOAHbIX
pecypcoB 1 UCnonb3oBaTb 6onee 6esonacHble ONAa KnnMmata UCTOYHUKW SHEPTUN.

Puc. 3.1.5. Bbi6pocbi NapHUKOBbIX 20308 OM UCNO0J1b308AHUS
DA3/1UYHBIX Y2/1eB8000POOHBIX UCMOYHUKOB 3HepauU.

1600
< 1400 .
z
S& 1200 |
g
% e 1000 |
S 3
s 800
o o
S a
sz & 600
&S oo
23
2 200 .
0
Oypbliit KaMeHHblif HedTb NPUPOAHbIiA
yronb yronb ras
. CpenHuii 06BbEM BbIOPOCOB.
Ta6nuya 3.1.
WUckonaemoe yrapHbiit ras OKCUAbI a30Ta | ABYOKMUCb Cepbl
TONNMBO fblnb (C0) (NOx) (S02)
bypeiit yrons 3254 89 183 1361
KameHHblit yronb 1203 89 292 765
Hedtb 16 16 195 1350
MpupopaHbIi ras 0,1 15 93 1
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3.1.4. | AToMHas 3HepreTuKa

Y atomHbIx anekTpocTaHymit (A3C) BbIGPOCH NAPHUKOBbIX Fa30B NOYTH HyneBble. MoXeT ObITh,
OHM pelart 3agayy?

Hayka c TeyeHueM BpemeHU 3amsabiBana BCE mybxe B cTpoeHue matepuu. CHayana Bbisic-
HUJIOCb, YTO BCE BELIECTBA COCTOAT M3 MHOMXECTBA MOXOXMUX YacTUyeK — monekyn. Motom o6Ha-
PYXKMNOCh, YTO M CaMK MONEKY/bI KaK 6bl CKOHCTPYMPOBAHbI 13 Habopa aToMoB. Pa3HOBMAHOCTM
aTOMOB OblNM HAa3BaHbl XMMUYECKUMU 3/IeMEHTAMK, NPOHYMEPOBAHbI U BHECEHbl B TAGIULY —
Tabnuuy MeHpeneesa.

MoneKynbl pa3nnyHbIX BEWeECTB NP1 onpefenéHHbIX YCNOBUAX MOTYT PacnafaTbCs Ha aTOMbl 1
00pa30BbIBaTb MOJIEKY/bI HOBBIX BELWECTB — TAKOW NPOLLECC HAa3bIBAETCA XMMUYECKON peaKLueil.
Bo Bpems xuMUyeCcKoi peakuuu BbICBOOOXKLAETCA IHEPrUA, KOTOpas fepana aTtoMbl BMecTe.
HoBble coepnHeHUs MoryT Tpe6oBaTh 60JbLIE MK MEHbLIE IHEPTUM, TAK YTO NPU XUMUYECKOW pe-
aKLMW 3HEPrUs MOXET UK NOMOWATLCA U3 MPOCTPAHCTBA, UNU BbIAENATLCA. [OpeHne 0ObIYHOTO
TONAMBA — 3TO M €CTb XMMUYECKAsA PeaKLMs C BbiAeNeHUEM TEMNNOBOW IHEPrUU.

Ho uto Gynet, ecin BMewWwaTbCs He B CTPOEHUE MOJEKYNbI,
a B CTpoeHue atoma? Befb OH TOXe, B CBOIO 0Yepenb, COCTOUT
M3 YacTuL: Y4YEHble BbIACHWUAM, YTO Y Hero ectb sApo (NJOTHO
cnasiHHble Mexay co60ii NPOTOHbI U HEATPOHbI), BOKPYT KOTOPOro
BPaLLAlOTCA IMEKTPOHbI. ffpa HEKOTOPbIX XUMUYECKUX 3NEeMeH-
TOB cnocobHbl pacnagarbcs. [pu 3TOM, BO-nepBbiX, BbgeNseT-
cA 6onbloe KONMYECTBO TEMNOBOW IHEPrUK (KOTOPYKD MOXHO
cobuparb M UCMONb30BaATh), @ BO-BTOPbIX, U3/1y4aloTCa 0cobble
YacTuubl — paguauus. Takoe sBJEHNE HA3BANU PAANOAKTUBHbIM
pacnagom (pafMoaKTUBHOCTLIO).

IneKTpoH

PagMoaKTMBHOCTb NpUCYTCTBYET B NPUpPOAE Halleil NnaHeTbl. B 3aBMCMMOCTM OT perumoHa
YpOBeHb eCTeCTBEHHOI PaAMOaKTUBHOCTU MOXKeT Konebatbcs 0T 5 40 20 MUKPOPEHTreH B yac.
Takue [03bl pagMaLUM CYNTAIOTCA €CTECTBEHHBIMU U HYXKHBIMU [N YEJI0BEKA U BCEW XUBOWA Npu-
poabl. OaHAKO NpU yBeNUYeHUM J03bl paauaLnUsa CTAHOBUTCA CMEPTOHOCHOA!

B 1975 200y 8 CLLUA Bnepsbie nposesu pac4€msi 4acmomesl ONACHbIX ABAPUL HA AMOM-
HbIX 31ekmpocmaHnyusax. OHU NoKasanu, Ymo no00BHAS ABAPUS MOXem Cy4umscs 00UH
pa3 8 10 meic. nem. A yxe Yyepe3 Yyembipe 200a Ha aMOMHOU 31ekmpocmarHyuu Tpu-Madin-
AlineHo okono eopoda lappucbepe 8 CLIA makas asapus npousowna! [psmoi ywep6
cocmasun 1 mapo 0o/, KOcBeHHbIl — 100 mapo doan. Xopowo, Ymo nocmpadasuiux 6110
He MHo20! Yepe3 cemb nem asapus cayqunace 8 Cosemckom Coro3e 8 2opode YepHobbisib,
20e y4€Hble-amoMUWUKU Makxe yoexoanl,
4ymo nodobHoe Moxxem npou3olimu MosbKO
00uH pa3s 8 10 moic. nem.

Mo noBody makux oyeHoK GbiBLWUl ynpas-
nAouul Hemeykol komnaHuu «IHmepamomy
Knayc Tay6e 3ass8un, 4ymo nobbie yugppossie
0aHHble 0 BepoAMHOCMU aBapuu ¢ pacnias-
JleHueM A0epHbIX MONJIUBHbIX 3/1eMeHmMos8
MOXHO cYumams ncesooHay4YHol npuykpa-
weHHou beccmbicauyed.
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Yenosek Hayyuics ynpaenaTb AREPHOM peakumeit 1 MCNonb30BaTh BbIAENAOLYIOCA MPU 3TOM
3Hepruio. imeHHO Takol mpouecc 1 NEr B OCHOBY PaboTbl aTOMHbIX 37IEKTPOCTaHLMiA. ATOMHaAS
3NEKTPOCTaHLMA B KaYyecTBE UCTOYHWMKA 3HEPruu UCNoNb3yeT COXKHbIA NpoLecc pagnMoakTuB-
HOro AfEPHOro pacnaga. IHeprus, nojayyaemas U3 HeboNbLWOro KONUYECTBA AAEPHOMO TONINBA,
OrpOMHa, W MpK 3TOM OTCYTCTBYET BbIOPOC MAapHMKOBLIX ra3oB B atMoctepy. C TOYKM 3peHus
BAMSHUA HA KNWMMAT aTOMHas 3HepreTuka Kaxercs 6esonacHoit. OgHaKo He Hago 3abbiBaTh, YTO
Ha [,06bIYY ypaHa Ans aTOMHbIX 3NEKTPOCTAHLMIA TOXKE TPATUTCA MHOTO 3HEPrUU U NPU 3TOM Bbl-
OpacbiBAaETCA HEMANO NAPHUKOBLIX ra3oB!

EcTb y aTOMHbIX 371€KTPOCTaHLUMIN U CepbE3HbIN HepocTaTok. HoBble sfpa, obpa3oBaBLiMe-
Csl NPU UCKYCCTBEHHO OpraH130BaHHOM pacnafe (MX Ha3blBAKOT JOYEPHUMU), TOXKE MOTYT ObITh
pafiMoaKTUBHbIMU. Micnonb3oBaTh UX KaK TOMIMBO HEBLIFOAHO, @ NPOCTO TaK BO3BpaLiaTh B Npu-
poAy Hesb3s — OHM onacHbI! 3To Tak Ha3biBaeMble PaAMOAKTUBHBIE 0TX0AbI. KOHEeYHO, yyéHble
3TO XOPOLLO 3HAIOT 1 TWATENbHO NPOAYMbIBAIOT Pa3NyHbIe CNOCOOLI UX 3aX0poHeHUs. W ecnu 6bl
3TV cnocobbl paboTanu naeanbHo, Kak 3aAyMaHo, MOXHO Obl10 Obl CKa3aTb, YTO AaTOMHbIE CTAHLMUH
6e3BpefHbl. OfIHAKO B }XM3HU BCE He COBCEM TaK.

NmeHHO upe3BblyaiiHas OMACHOCTb, CBA3aHHAA C WCMOJb30BaHWEM SALEPHOW 3IHEpruu,
KOTOpas COXPAHAETCA Jae MOCNe 3aKPbITUA CTAHUMUM, CIYXUT NPUYNHON HeNpeKpaLLaloLnxcs
CMOPOB O TOM, KaK HY)XHO NMOCTyNaTh C aTOMHbIMU 3/IEKTPOCTAHLMUAMU: Pa3BUBATb UX U Aanblue
WNK e 3anpeTuThb.

B3pbiB Ha YepHobbinbekoit A3C 26 anpens
1986 roga notpsc Becb Mup. Mornbnu n nony-
YUK CMepTesbHble 3a0071eBaHMA MHOTUE NTIOAMN.
HenpurogHsiMu oia CenbCKOro X03AMCTBa CTanu
OKOJNO 5 MAH ra 3emenb (OrpomMHas TeppuTopus,
CpaBHMMas No nNiowagun c TeppuTopueir coces-
Hel ¢ YkpauHon ctpaHoi CnoBakueii!). Bokpyr
MecTa aBapuu Gbina cospaHa 30-KunomeTpoas
30Ha OTYYXKAEHUA, NPULINOCH CPOBHATL C 3eMNEN
COTHM MaJiblX HACENEHHBIX MYHKTOB.

Mo NpOWeCTBUM MHOTUX NIET MPOEKTUPOBLLU-
KW CTaHUMA CTanu yTBEPXKAaTb, YTO HAa HOBOM,
bonee coBeplweHHOM 000pynOBaHU OWUOKK
NpPOLWIOro NOBTOPUTLCA HE MOTYT.
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OpHako B COBPEMEHHDbIX YyCNOBUAX, KOTAa KINUMaAT Cepbé3H0 MEHAETCA, HEBO3MOXHO Aaxe npen-
CKa3aTb, KaKne HeOXUAAHHOCTU U CTUXUIHBIE ABNEHUA MOTyT HaC OXXnaatb.

Mpu cTpoMTENnbCTBE ATOMHBLIX CTaHuui B AnoHuu,
HECOMHEeHHO, MpocYuTbIBaNach 3almuTa OT YaCTbIX
B AnoHun 3emnetpsacenui. OgHako 11 mapta 2011 roga
B pe3ysibTaTe CMNbHelLWero 3eMNeTpaceHna u nocnepo-
BaBILUEr0 33 HAM LlyHaMM Npou30LWen cboi Bcex cucTem
HOPMaNbHOrO U aBapUNHOrO OXNAXAEHWUA PeaKkTopoB,
nocnefoBanu TenaoBble B3pbiBbl. boNbluoe KOANYECTBO
pPagMoaKTUBHbIX BeLecTB NONano B MOpe v B atmoce-
py, UX cnep ctan obHapyXmMBaTbCA BO MHOTMX CTpaHax!
[lo cux nop ypoBeHb paguaLum Ha nobepexbe, rae Ha-
xoautca AIC «Dykycuma-1y, npesbiwaet HopMy 6onee yem B 100 pas. 80 Tbic. togen NPULWAOCH
nepecenutb C 3apaXK€HHbIX TeppuTOopuin. HecmMoTpsA Ha 3aBepeHua BnacTei AnoHUM O TOM, YTO
cuTyauus ctabunmsmposanack, Yepes fiBa rofa nocje aBapuu B rpyHTOBbIE BOAbI N0 CTAHLMEN
nocTynanu HoBble PAfM0AKTUBHbIE BELECTBa, X KOHLEHTPaLKUA pocna, NPoAoMIKANUCh YTeYKK
13 pe3epByapoB C PaMOAKTUBHON BOAON.

ATOMHas 3Heprua — moryyas 3Heprus, Ho 3T0 Xe Aenaer eé onacHon. Boixoga u3-nop KOHT-
poniA, OHa NPWHOCUT CTONb PA3pyLIMTENIbHbIE MOCNEACTBUA, YTO €€ yXKe HWKAK HeNlb3sl Ha3BaTb
Hu 6e30nacHoOMn, H1 aeléBoi!

3.1.5. | Bo306HOBNsA@MbIE UCTOYHMKU IHEPTUU

Bo306HOBNSEMbIE UCTOYHWUKM IHEPTUM, KAK Mbl YIKE FOBOPUIMU, UCMONb3YIOT MPUPOJHbIE MPO-
LEeCChl U pecypchbl, KOTopble MO0 NPaKTUYECKU Heucyepnaembl, MO0 OTHOCUTENLHO ObICTPO
BOCCTaHAB/IMBAIOTCA €CTECTBEHHbIM MyTEM. 3TO COJIHEYHbIN CBET, BETEP, TEKYLLAs BOLA, NPUINBbI-
OTNUBbI, TENNO 3eMAU — BCE 3TU BUbl IHEPTMM YACTO HA3bIBAIOT ANbTEPHATUBHBIMMU, MW 3ENEHBI-
MW, NOCKOJIbKY OHU NPefCTaBsioT COO0M IKONOTUYECKM U KNUMATUYECKM 6€30MaCHbIl UCTOYHMK
3HEPruM B NPOTUBOMONIOKHOCTb YINEBOLOPOLHOMY TONAMBY. B 3TOT e pag BkawoueHa u 6uo-
Macca, XoTsl OHAa U CTOMT B HEM HEMHOTO 0COOHSAKOM.

Mo oueHkam MexayHapoOLHOrO 3HepreTUyecKoro Puc. 3.1.6. 3aso0d no npou3sgodcmay
areHTCTBa, Ha CErofHAWHMA AeHb 0KoNo 20 % MUpO- 6uomonusa u3 buomaccel.
BOTO MPOM3BOACTBA 3NIEKTPUYECKON 3Heprum obec-
neynmBaeTcs 3a CYET BO30OHOBAAEMbIX MCTOYHMKOB.
JKcnepTbl NOLFOTOBUAW Pa3NNYHbIe CLEHapUW pa3Bu-
TMA BO30OHOBNSEMON 3HepreTuku B Oyayuiem. B coot-
BETCTBMM C Haubonee 6GNAronpuaTHbIM CLEHapUEM,
K 2050 roay M3 KnMMaTnyecku 6e3onacHbix BO30OHOB-
NSIEMbIX UCTOYHUKOB MOXET ObITb nosydeHo Ao 60 %
BCEI 3NEeKTPOIHEPrun B Mupe.

ConHue

ConHue — UCTOYHMK IHEPruu, KOTOPbIA CO3Aana Ans Xu3HM Ha 3emne cama npupopa. Tak
noyemy Obl He MCKaTb MyTU MCNoAb30BaTh 3Hepruio ConHua Hanpamyo? Kamabli KBafpaTHblii
MeTp 3eMau nonyaeHHoe CoHLe 060orpeBaeT C MOLHOCTbIO OKOJIO MerasarTal

Jlioboe 3acTeknéHHoe nomeuweHne nog ny4amu ConHuUa NporpeBaeTcs. Ecnu B Bawe oKHO cBe-
1T ConHue, a B foMe NPoxnafgHo, pa3fBuUHbTE WTOPbLI U NPOTPUTE CTEKNA OT MblIX — 3TO npu-
HEeCET B Bdlly KOMHATY 4yTb oonble Tenna. B 0dBHWE BpeEMEHA B AepeBHAX NOAN NOJIb30BaAIUCh
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nepeBAHHbIMU CTABHAMMU. ﬂ,HéM OKHO OTKPbIBaNOChb AJif CBETA, @ HA HOYb 3aKPblBa/10OCb CTABHAMMU,
4TOObI COXpPaHUTb HAaKONNEHHOE TeNNO.

C pa3BuTMEM HayKU NIOAM HAayYUnuch «noBuTb ConHue» ewwe nyywe. EcTb 1Ba 0CHOBHBIX BM[A
MCMONb30BaHUSA ET0 IHEPTUN.

==~

i Eduruybl usmepeHua mouyHocmu

Bamm - eduHuya uzmepeHus mouwHocmu npubopa, mo ecms KoJu4yecmsa
pabomsi, KOMOpYto OH CNocobeH cosepwiuMb 3a onpedeséHHoe Bpems.

1 samm (Bm) — mowHOCMb nepedamyuxa 06b14H020 MOOULHO20 mesiehoHa.

1 kunosamm (kBm, 1000 Bm) - mowHocms Hebonbwoz0 obozpesamens. [lpumepHo ¢
makoli e MOWHOCMbIO CONHYe B8 NondeHb 0602pesaem KBaOpamHbIL Memp 3emu.

1 me2zasamm (MBm, 1000 kBm) - ene3H000pOXHbIE JJOKOMOMUBLI UMEIOM CPeOHIOH
MouwjHocms om 3 0o 10 me2asamm.

1 2uzagamm (Bm, 1000 MBm) - mowHocms KpynHeliwux 3/1eKmpocmaHyuii 8 mupe
006bIYHO U3MEPAEMCs 8 2UeasamMmax.

1 mepagamm (TBm, 1000 Bm) - nukosas mouHocms yoapa monHuu. 06was MowHocms
npou3sedéHHol Yenosedecmsom 3nekmposHepauu 8 2011 200y cocmasuna 22 meic. TBm.

ConHeyHble KOJIIeKTOpbIl yNaBANBAOT COJIHEYHOE Tenno. BHyTpVI KONNEKTOpPOB NPOTEKAET
no pr60l-IKaMM M HarpeBaeTCa Boaa (MHOI’,U,a BMECTO BOAbl MOTYT ObITb BO3ayX Unu cneuyunanbHoe
BELI.I,ECTBO-aHTVICprB). Takue conHeyHble KONNTIEKTOPbLI MOXHO UCNOJIb30BaTh ANA OTONNIEHNA KU~
J1bAA U HAarpeea BOAbI.

®oToBONIBTAUKA — BTOPOIl PACNPOCTPAHEHHbLIN CNOCO6 YNaBAUBAHUA U HAKOMIEHWUS CONHeY-
HOI1 3Heprun. PoTo3NeMeHTbl NMPEBPALLAIOT COMHEYHbII CBET B 3JIEKTPUYECKYIO 3Hepruto. Ons
BCEX Y)Ke [LAaBHO CTajM NPUBBIYHBIMU KaNbKynsaTopbl Ha (hOTOINEMEHTAX, CafoBble OHAPUKMY,
KoTopble JHEM COBUPAIOT IHEPTUIO, @ HOYbID CBETATCA. TOYHO Takue e HOTOINEMEHTbI, TONbKO
bonee KpynHble, 06pa3ytoT «CONHEYHbIE PepMbl» — Gonblune HOTOINEKTPOCTAHLMM.

T

CosHeYHble KOIIeKMOopbl yCmaHasu-
BAKOMCA HA Kpbitiax OOMOB No0 yeaom
K 20pU30HMY, PABHbLIM WUPOMe Mecm-
Hocmu.

DoTO3NEKTPUYECKME INEMEHTbI MOTYT TakK-
K€ MCNoNb30BaTbCA /1A PA3/IMYHLIX TPaHC-
NOPTHbIX CPeACTB: /100K, aBTOMOOWUNEN W
paxe camonétos! B Utanum n fAAinoHun doto-
3/1IEMEHTbI YCTAHABAMBAIOT HA KPbILWK NOE3[0B.
OHM NpOM3BOAAT INEKTPUYECTBO ANA KOHAM-
LLMOHEPOB, OCBELEHNSA N aBAPUIAHBIX CUCTEM.
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OCHOBHblE MPEUMYLLECTBA COMHEYHON IHEPTUM — e€ JOCTYMHOCTb, HeMCYepnaemocTb U Ges-
0nacHoCcTb. Mpu UCNONb30BAHUN CONMHEYHBIX YCTAHOBOK HE MPOUCXOAMUT BbIGPOCOB B aTMOChepy
NapHUKOBbIX ra30B MW 3arps3HAIOWMUX BEWECTB, @ 3HAYMT A1 KAMMaTa 3TOT CNOCOo6 NnoayyeHus
3Heprum 6e3speaeH.

ConHeyHasa 3Hep2usA:
20pA4aA 800a N/OC 31leKmpu4ecmso

B cmpaHax c xapkum Kaumamom COJIHeYHoe menJso yxe
0aBHO UCNONb3yemcs 014 nosydeHusa 3Hepauu. Ha kpsiwax
00MOB B MEN/LIX CMPAHAX 4YACMO MOXHO yBudems bOaKu
¢ 8000l, Komopas Hazpesaemcsa om COJIHeYHbIX ydel. 3amem
ama 2opsYas 800a UCNO/Ib3yemcs 0714 NOBCEOHeBHbIX HYXO.

B Uspaune kaxdoe 30aHue 00/XHO 6bimb 060pyO0BAHO
COJIHEYHbIMU KOJIleKmopamu 0714 Hazpesa B800bl. Ho daxe
8 6onee xonodHol [epmaHuu ecmb COJHeYHbIU 20p00 -
®palibype, 20e yenbie patioHsl Cywecmsym UCKI0YUMe/IbHO
3a cyém anbmepHamusHol 3Hepeuu ConHya. ¥ makux npu-
MepoB 8 HaWuU OHU cmaHoBumcs 8cé bobuie! R .

HepocTaTtku y 3T0ro cnocoba nosyyeHus 3Heprum Toxe ecTb — CUbHAsA 3aBUCUMOCTb OT NO-
rofbl ¥ BPEMeHM CYTOK, a TaKXe BbICOKAsi CTOMMOCTb KOHCTPYKLMM, CBA3AHHAA C NPUMEHEHUEM
PEAKNX 3N1EMEHTOB B COTHEYHbIX MaHensx. OfHaKo C pa3BUTUEM HOBbIX TEXHONOTUIA CTOMMOCTb
COJIHEYHBIX YCTAHOBOK NOCTENEHHO CHUKAETCSH, @ BO3MOXHOCTH A1 UX UCMNOb30BaHUS, Ha000-
poT, yBenmuuatotcs. Ewé ogmH HegocTaTok — npobaema yTuan3aumm otTpaboTaHHbIX CONHEYHbIX
3/1IEMEHTOB, B KOTOPbIX COAlEP}KaTCs BpefHble BewecTBa. PbIHOK yTUAN3aLMN CONHEYHbIX NaHe-
nei NoKa He CIOXMACS, a CPOK MX CNYKObl COCTaBAAET HECKONbKO AecAaTKoB eT. U ewé oaunH
HEA0CTAaTOK — 3aTpaTbl 3HEPTUM M GOMBLIOTO YMCIA YNCTOI BOLbI NPU NPOU3BOACTBE COTHEYHbIX
naHenei. Mo3Tomy n3obpeTatenu crapatoTca pa3paboTaTb HOBble, 6onee 3KONOrMYHble OTO-
3/IeMeHTbl, @ NPOU3BOAUTENAM MPUXOJUTCA NPOAYMbIBATE TEXHONOrMM NpUEMA U NepepaboTKu
MCMONb30BAHHBIX NaHenein.

Conxe4Hasa 3Hepaua pabomaem nocne 3axoda ConHya?

Inekmpocmanyus  ConaHa  pacnosoxeHa
npumepHo 8 100 KM K 1020-80CMOKY Om 20po-
0a ®eHUKC 8 aMepuKaHcKoM wmame ApU30Ha.
M3 conHe4Hol 3Hepauu oHa cnocobHa Bbipaba-
msigamb 0o 280 MBm 3Hepauu u cqumaemcs
00HOU U3 Haubosee MOWHbIX CONHEYHbIX 3/IeK-
mpocmaxyuli 8 Mupe, UCNob3yOWUX Napabo-
Jluyeckue 3epkana. Ho enasHoli ocobeHHOCMblo
KOMNJIEKCA MOXHO CHUMAamMb He e20 MOWHOCM®,
a cnocobHoCMb NPodoIKAMb BbIPAGAMbLIBAMb
37IeKmpo3Hepeur0 8 meyeHue 6 4aco8 nocie moeo, kKak ConHye 3alidém 3a 20pu3oHm.
VIMeHHO Ha 3MO B8peMs npuxo0AMCA NUKOBble HA2py3KU 8 OGHHOM pe2uoHe. Imo cmano
BO3MOXHbIM 610200apA HANUYUI CNeyuUabHbIX pe3epsyapos 015 XpaHeHus mena.
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MHoru1e 3KCNEepTbl CYMTAIOT CONMHEUYHYIO IHEPreTUKY IHepreTUKoil byayliero U oaHoM U3 oc-
HOBHbIX aNbTEPHATUB TPAAULMOHHBIM YINEBOLOPOLHbIM UCTOYHUKAM 3Hepruun. [paButenscTea
pa3Hbix CTPaH NOALEPXKMUBAIOT Pa3BUTME CONHEYHOI IHEPreTUKK, @ YaCcTHbIe KOMNAHMK BKNafbl-
BatOT 6ONbLIME IEHBIU B CTPOUTENBLCTBO COMTHEYHbIX INEKTPOCTAHUMIA. TepmaHus, byayun aaneko
He COJIHEYHOW CTPaHOM, CTana MUPOBbIM Nnaepom B 3ToM cepe. Cpenm apyrvux nepefoBbiX CTPaH
B 06/11aCTV CoNHeyHo aHepreTukun — Mcnanus, Utanus, ®panuus, CLUA, AnoHus, Kutaii.

Betep

Ewé oauH yacto ucnonbyemblil BO30OHOBAAEMbII UCTOYHUK 3HEprun — BeTep. MexaHu-
YeCKYI 3HEepruio Yero-To ABMXKYLLETOCH MOXHO Npeobpa3oBbiBaTb B 3JIEKTPUYECKYIO — 3TOT
NPUHLMN NEXUT B OCHOBE BETPOIHEPreTUKU. [leTn 3a6aBnfoTCA Pa3HOLBETHbIMU BEPTYLWKAMMY,
HO ecnu NOCTPOUTb OFPOMHbIE BETPAKM, COBPATh MX CPa3y MHOTO B KaKOW-TO BETPEHOI MecT-
HOCTW, TO BpalieHne TYypOUH CTaHeT UCTOYHUKOM 3N1IEKTPOIHEPriUmn Ans Nofiei.

BeTpsiHble MenbHUUbl M3BECTHbI C APEBHUX BPEMEH,
HO 0COOEHHO NOMyNAPHbI OHW CTaNM B CpPefHEBEKOBOM
Espone. Ha npoTaxeHun fonroro BpeMeHu OHU, HapALy
C BOAAHBIMU MeNbHULAMU, ObINU €AUHCTBEHHBIMU MaLLK-
HaMK, KOTOpble UCNOMb30BaN0 YeNoBeyecTBO. BeTpsHble
Me/IbHULbl UCNOb30BaNIUCL B OCHOBHOM [1A nepemona
3epHa, 06paboTKM ApeBecHHbl MNK opolieHus noneii. B
HupepnaHgax MHOrOUMCIEHHbIE BETPAHBIE MEbHULbI OT-
KauynBanu BOAY C OTBOEBAHHBIX Y MOPA 3eMenb, KOTopble
3aTeM WCNoNb30BaNUCh ANA BefeHUA CeNnbCKOro Xo3sn-
ctBa. CoBpemeHHble BeTpAHble YCTAHOBKU (MX KOPOTKO
Ha3bl- BAlOT «BETPAKW») YCTPOEHbI NO aHANOMMK C BETPS-
HbIMWU MebHULLAMMU.

Yawe Bcero BeTpsHble YCTAHOBKM pa3MelaloT B Npu-
OpexHbIX 30Hax, rae NOCTOSHHO JyeT CUJbHBIA BeTep.
IpM4Y€M C HeaaBHMX NOP Y€N0BEYECTBO HAYYMNOCH CTPO-
UTb BETPAHbIE MENIbHULLbI HE TOJIbKO Ha CyLle, HO U B MOpe.
Ha pacctosaHum 10-12 km oT 6epera (a uHoraa 1 Aanblue)
CTPOATCA TaK Ha3blBaeMble 0 dLOPHbIE BETPAHbIE 3NEKTPOCTaHL K. balHKu BeTporeHepaTtopos
yCTaHaBAMBAIOT Ha (DyHAAMEHTbl U3 CBaif, 330uTbix Ha mMybuHy fo 30 M. A camas HoBas Tex-
HoNornyeckas paspaboTka — CTPOUTENBCTBO NNABAIOWMX BETPAKOB, KOTOPbIE YCTaHABANBAOTCA
Ha nnaTtopmax-nonnaskax.

Cambil KpynHbil opPuopHsIll Bemponapk 8 Mupe

Cambil KpynHbil op@uopHsIl Bemponapk 8 mupe
no0 HasgaHuem «YonHU IKCmeHWH» Obln 3anylweH 8
2018 200y. Bemponapk pacnonoxeH 8 WpnaHockom
mope 8 14 km om o. YonHu, npuHaonexawezo Benuko-
bpumaruu. Inekmpocmaxyus obuyeli MouHoOCcmbo 659
MBm cocmoum u3 87 sempossix mypbuH. CmaHyus no-
MecHUNIa B8 CNUCKE CaMbIX MOWHbIX BemponapKos opy-
2oli 06vexkm «JloHOoH Ippeli», omkpsimeili 8 2013 200y
moxe 8 Benukobpumaruu. OH sxkarodaem 175 mypbuH
u obsadaem moujHocmsoto 630 MBm.
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KpynHas BeTpsHas hepma MOXKET COCTOATb U3 HECKOJIbKUX COTEH BETPSHbIX MeJIbHULL, pacno-
NOXEHHbIX Ha 0BLWNPHON TEPPUTOPUM — A0 HECKOBKMUX COTEH KBAAPATHbIX KMNoMeTpoB. Takue
BeTpsAHble hepMbl BKNIOYAIOTCA B OOLLYI0 3HEProCeTh U NEPeAaloT 3EKTPOIHEPruio Ha 6onblumne
paccTtosiHus! bonee mMenkue BeTpsiHble hepMbl UM OTAENbHbIE BETPAKM Yalle UCMONb3YIOTCA ANs
CHa6XeHWs INeKTPUYECTBOM YAANEHHBIX PAOHOB W HEGONbLINX 0OBEKTOB.

Ha cerogHsWHMIA AeHb 33 CYET IHEPrUM BETpa NMPOM3BOAUTCSA OKoNo 2,3 % Bceit noTpebnse-
MOI B Mupe 3neKkTpo3Hepruun. OfHaKO BETPO3IHEPreTUKa 0YeHb ObICTPO Pa3BMBAETCS, NOCTOSH-
HO NOSBASAIOTCA HOBble, 60Nee COBEPLIEHHbIE TEXHONOMMMU, KOTOPbIE NMO3BONAIOT MCMO/b30BaTh
3Hepruto BeTpa bonee achdekTUBHO. IKCnepThl MeXxayHApOAHOTo 3HEPreTUYECKOro areHTCTBa
NMPOrHO3upyioT, YTo K 2035 rogy BeTpoBas U CONHEYHAA IHEpPreTMka B COBOKYNHOCTU MOTYT Npo-
“3B0AMUTb A0 18 % BCEro HE0OX0AMMOro INEKTPUYECTBA B MUPE.

Yxe ceco0Hs 8 Hekomopbix cmpaHax Esponsl BemposHepeemuka
uepaem 6osbuiyto posb. Hanpumep, 8 [JaHuu ¢ nomowbto semps-
Kos npou3gooumcs bosee 40% 8ce20 3/1eKmpuyecmsd.

Puc. 3.1.7. Bemponapku 8 wmame KaH3ac,
CLUA (8sepxy) u Ascmpuu (8HU3Y).
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IHepruio ABMKYILENCA BOAbI MOXKHO UCMO/b30BaThb PA3HbIMKU COCOGAMU.

Haubonee pacnpocTpaHeHa ruaposHepreTuka, paboTatowwas no ToMy e NpUHLMNY, KaK 1 cTa-
PUHHbIE BOASHbIE MENbHULbI: PEYHOI NOTOK BpaLiaeT BEPTYLIKY, U SHEPrus 3TOro BpalleHus npe-
006pa3yeTcs B 3NEKTPUYECKYIO.

KaxeTcs, 4To BCE 04eHb NPOCTO, OAHAKO 3TOT CNocob [0OLIBATL IHEPTUID TOXE UMEET CBOM
MUHycChl. Beab ons Toro, 4Tobbl co3path IPeKTUBHYIO U MOLLHYIO rugpo3anekTpocTaHumio (MC),
HYXXHO MOCTPOMTb BbICOKYIO MAOTUHY M BCIO MOLb PeKW HAMpaBMTb Ha BpalieHue sonacteit
reHepatopa. lpu 3Tom cTpouTenscTBo IC HapyLWaEeT eCTECTBEHHYIO XU3Hb PEKU, MOXKET NOCay-
XUTb NPUYMHON NepemeHbl MUKPOKIMMATA U rMbenu peyHbix obutatenei. Lpyrumu cnoeamu,
K CTPOUTENbCTBY TMAPO3NEKTPOCTAHLMIA HYXKHO NOAXOLUTH OYeHb BHUMATENbHO U He 3abbiBaTh
0 HeOOXOAMMOCTU COXPAHATbL IKONOTMYECKOe PaBHOBECHE.

Puc. 3.1.8. Cxema nnomuHsi 2udpo3anexkmpocmaryuu (F3C).

JInHuu 3nekTponepenay
(13M)

MalwmnHHoe
3[aHue

[eHepaTop

Kpome Toro, Hy»HO 0Y€Hb XOPOLIO CNeANUTb 33 UCMPABHOCTbIO GONbLWKUX NNOTUH. Begb ecnu
CTeHa MIOTUHbI B pe3ysbTaTe aBapuu pa3pylnUTCs, TO 0CBOOOXKAEHHbIE BOAbI XJIbIHYT BHU3 MO
peKe MOTOKOM, CMETalolMM BCE HA CBOEM NyTW, U PeKa Ha MHOTME KUNOMETpbl BHU3 N0 Teye-
HUIO BbIAAET U3 CBOMX 00bIYHbIX Geperos. Tak, B pe3ynbrarte paspylwerus naotuHel NC baHbLao
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B 1975 roay B Kutae norn6no 6onee 170 ThiC. yeno- Puc. 3.1.9. Muru-I3C Ha p. Kokpa, CroseHus.
BeK. MOXHO BCMOMHUTbL U ropa3fo Gonee 6/KU3KyIO
Ham no BpemeHu asapuio Ha CaaHo-LlyweHcKo
MC B 2009 roay. B pe3synbTate Toi aBapuu nornbo
75 yenoBek, a B EHucelt nonano 60/blioe KONMYecTBo
TypOMHHOrO Macna.

CywecTByloT M 6GECNNOTUHHbBIE TUAPOINEKTPO-
reHepatopsl, ux HasbiBatoT MUHK-IIC u mukpo-I3C,
OHW YCTAHAB/MMBAKTCA Ha HEOONbIIMX peyylKax W
AdXe pYyubAX U COOMPAIOT IHEPTUIO TEYEHUA B aKKY-
MynaTop. MowWwHOCTb UX HEBENUKA, OHU FOAATCA NS
obecneyeHns 3Hepruen HeGONbIIMX XO3FNUCTB UK,
Hanpumep, KOPLOHOB 3anoBeAHMKOB Ha bepery peku (Puc. 3.1.9).

N Tem He MeHee, NO CPAaBHEHMIO C TEMJIOBbLIMU INEKTPOCTAHLMUAMM, pabOTAOWMMMK HA yrne-
BOZIOPOAHOM TOM/IMBE, TMAPOIHEPreTMKa cyntaetca 6onee 6e3onacHbIM AN KNumarta cnocobom
Npou3BOACTBA 3Hepruun. K Tomy e CTOMMOCTb BbIpabOTKM 371E€KTPUYECTBA HA FMAPOCTAHLUM
MeHbLUE, YEM Ha TEMIOBbLIX CTAHLMAX NPUMEPHO BABOE. 10 3TON NpUYMHE MHOTUE CTPaHbI CTapa-
OTCA MAaKCMMANbHO UCMNOAb30BATb NOTEHLMAN CBOMX pPeK AN NPOM3BOACTBA 3Hepruu. EcTb pag
rocypapcTs, rae [3C npounssoaat ot 90 go 100 % Bcen anekTpoaHepruu. I1o Maparesan, Hopserus,
TamKukucTaH, Ypyreai, YraHaa, 3amous, KamepyH, bpasunus.

AkTnBHO pa3BuBaet rugpoaHepreTuky Kutaii. B aToit cTpaHe pa3melleHo J0 NOAOBUHbI MaNbIX
TMAPOINEKTPOCTAHLMIA MUPa, a TakxKe KpynHeiwasa IC 3a 3emne «Tpu yuwenba» Ha peke AHU3bI
MowHocTbio 22,5 BT (Puc. 3.1.10). Ewe 6onee kpynHyto MIC «Ipang UHra» mowHocTbio 39 BT
nnaHupyeTcs nocTpoutb Ha peke KoHro B lemokpatuyeckoit Pecnybnuke Koxro B Adpuke.

Puc. 3.1.11. [3C «fcupemax Ha p. [lapaHa
Puc. 3.1.10. I3C «Tpu ywenba», Kumad. Ha epaHuye lapaesas u ApezeHmMuHsI.

BoJIHOBbIE 3/IEKTPOCTAHLMU CNOCOOHbLI MCMOb30BaTh CUY BOJIH B OKEaHe. JHepruio ABu-
XEHWA NOANPLITMBAIOLWEro Ha BOJIHAX NOM/IABKA, OKa3bIBAETCA, TOXE MOXHO NPeobpa3oBbIBaTh!
Bywytowas cTuxus, KoTopas B AaBHWUe BPEMEHA MOTIA TONIbKO YrpoXaTb MOPsKaM, CErOAHA Mo-
KET CTaTb AAPYroM YyesoBeKa. MoWHOCTb BOSIHEHNA B ECATKM pa3 NpeBblllaeT MOLWHOCTL BETPa,
Ha[0 TONbKO HAayYMUTbCs €€ UCNO/b30BaTh.

MpunneHble 3N1EKTPOCTAHLMUM UCNONbL3YIOT TaKOE YAMBUTENbHOE SBNIEHUE, KaK MpUIUBbI
W 0TuBbI. Bce nnaHeTbl, 3BE34bl U fpyrie KOCMUYECKUE Tena CBA3aHbl MeXay coboii cunamu rpa-
BUTALMM 1 BAMSAIOT Apyr HAa Apyra. 3emns Bpawaetca Bokpyr ConHua 1 BOKpyr cBoeii ocu, JlyHa
TOYHO TaK ke BpalyaeTcs BOKpyr 3emnu, B3aumHoe pacnonoxeHnue ConHua, 3emnun u JlyHbl BCE
BpeMs MeHseTcs. ITo BauseT Ha MUpoBoit OKeaH.
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JKcnepumeHmsl € UCN0b308aHUeM 3Hepauu 80H Beauck ¢ KoHya XVIII seka. [lepsas 3a-
ABKA HA NameHm BOJIHOBOU MesbHUUbI 6bl1a cOenaHa 8 1799 200y. Ho 0o npombiwneHHo20
BHeOpeHus npowén doneuli cpoK. llepsas BOHOBAA 31€KMPOCMAHYUSA ObiNa 0UYUATEHO
omkpsima 8 2008 200y 8 palioHe Aeycadopa (llopmyeanus) Ha paccmosHuu 5 km om 6epe-
2a. MowjHocms daHHoU 3nekmpocmanyuu 2,25 MBm.

B 2013 200y pocculickas KoMnaHus npe3eHmoBana Ha MexoyHapooHol Bbicmaske nep-
8YI0 pocculickyto pa3pabomky 80SHOBOU 3/1eKMPOCMAaHYUL, NpedHa3HayeHHol 014 cepuli-
HO20 npou3sodcmaa.

B mecTe cunbHbIX NPUAMBOB CTaBUTCA MioTUHA. CHAYyana OHa CTAHOBMTCA NPENATCTBUEM ANs
NpUAKNBA M He NYCKAeT BOLY B OYXTY, AOXMUAAACH, KOTAA YPOBEHb BOAbI NPUON3NTCA K MaKCK-
MasnbHOI TouKe. A MOTOM 3aC/OHKA OTKPLIBAETCS, M BOfA OKeaHa OypHO yCcTpeMnseTcs no ot-
KpbITOMY NyTW, Bpawas BepTywKy. Koraa ypoBeHb BOAbI C pa3HblX CTOPOH MAOTUHbI BbIPaBHU-
BAETCS, 3aC/IOHKA CHOBA 3aKpbiTa. Tenepb HYXHO XAATb OTIMBA: KOTAA BOAbLI OKEAHA OTCTYNAT,
TO Ta MX YaCTb, YTO «NOIIMaHa B NOBYLIKY», TOYHO TaK e NOTOPONUTCSA NOKUHYTb OYXTY, KaK TONb-
KO €€ BbIMYCTAT, U BHOBb 3aCTaBMT KOECO BPALLATbCA.

Camasa KpynHas 8 mupe npuausHas 31eKmpo-
CMaHYus pacnonoxeHa 8o ®paHyuu 8 ycmee
peku Parc. OHa 6bl1a nocmpoeHa 8 1967 200y
u cmana nepsol NpuauBHOU 3/7€KMPOCMAaHyu-
el Ha 3emne. Pa3Huya npusnugos u omausos
8 3momM mecme docmueaem 8 cpeoHeM 8 M, MaK-
cumasbHoe 3HayeHue — 12 M. 24 2eHepamopa
oduamempom 5,35 m u maccoli 470 m KaxObll BbI-
pabamsisarom 240 MBm 3Hepauu.

Tenno 3emnum

leoTepmanbHas IHepreTMKa ucnonb3yet Tenno 3emnu. E€ Henb3s cyutath BO30OHOBNSAEMOIA
B CTPOrOM CMbIC/le C/I0Ba, HO 3anachl Tenaa B Hefpax Halle niaHeTbl 4OCTATOYHO BeNuKu. B pan-
OHax BYNKaHWYeCKON aKTUBHOCTU ropsyme nog3emHble BOAbI MOTYT MOAHMMATLCA MO TPelMHaM
Ha NOBEPXHOCTb 3eM/IN U Yepe3 HeKOTOpble MPOMEXYTKW BPEMEHU C CUIOM BbIMNECKUBATLCA
BBEPX B BUAE CTPYW BOAbI U Napa — TaKoe ABNEHNe Ha3blBAETCA rem3epom.
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Ecnm B cooTBeTCTBYIOWEN MECTHOCTU NPOOYPUTL CKBAXMHY, AOXOAAWYIO A0 FOpsYUX noj-
BOZIHbIX 03€p, UX BOAY MOXXHO MUCMO/b30BaTh [/ OTOMNEHUS UAU BbIPAOOTKM 3NEKTPOIHEPTUM,
a ecnu Bofa MMeeT GNaronpuATHLIA COCTaB — TO M /1A BOLOCHa6XeHNs. CNOXHOCTb rugpoTep-
MaNbHON 3HEepPreTMKM — B HEOOXOANMOCTM BO3BpALLATh UCMOb30BAHHYIO BOAY NOJ, 3€MJII0, Yalle
BCEro XMMMUYECKN1 COCTaB 3TUX BOJ, HEe NO3BONISET COpachiBaTh UX B PEKW U 03€pa, a KPOMe TOro,
B pe3ynbTaTe UCMNoNb30BaHUsA ropsaYnx Bof noj 3eMiEN 06pasyioTca NycToTbl, MOXET NPOU30NTU
npoceAaHue rpyHTa.

MoxHo cneumanbHO 3aKaymMBaTh BOLY C MOBEPXHOCTU 3eM/IN Yepe3 CKBAXUHY B 3€MHble He-
4Ppa, rae B NPMPOAHOI NOA3EMHON «LyXOBKE» OHA BCKUMUT U BEPHETCA HA MOBEPXHOCTb Yepe3
COCe[IHIO CKBAXMHY B BMAE Napa. TaKylo 3HEpPreTMKy Ha3blBalOT NeTpoTepManbHoi. MetpoTep-
ManbHble npoekTbl pa3sueatoT CLUA, ABctpanus, Anoxus, lepmanus u OpaHums.

=
‘-

Haubosnee MowHas u u3secmHas epynna Puc. 3.1.12. Tpy6onposod eeomepmasibHol
) 3JleKmpocmaHyuu.
2eomepMasbHbIX  3/1eKMPOCMaHyull  Haxo-
oumcs cesepHee CaH-®paHyucko 8 CLUA. OHa
Hocum HazsaHue «lelizepcy u cocmoum u3
22 2e0mepMmasbHbIX 31eKmpocmaHyull ¢ obuyeli
ycmaHosieHHol moujHocmseio 1517 MBm.

Ha ®ununnuHax u 8 UcnaHouu — cmpaHax,
U3BEeCMHbIX AKMUBHOU BY/IKAHUYecKol Oes-
meJIbHOCMbI0 — 260MepMaJsibHble CMaHyuu obe-
cnequsatom okosno 1/4 sceli nompebnsemoli
371eKmpo3Hepauu. AKMUBHO UCNO/b3YIOM 2€0-

mepmasbHbie pecypcsl makxe Hosas 3enanous,
WNHOoHe3us, Anoxusa u Umanus.
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Hu3skonoteHuyManbHoe Tenno

CywecTByeT npubop, KOTOpbIl cnocobeH npespawats cnaboe Tensno B
cunbHoe. «bpat» 3Toro npubopa CTOMT MOYTU B KAXKAON KBApTUPE — 3TO
XONOAUNbHUK.

EcTb Heckonbko npuHUNNOB pa6OTbI XONOAUIbHUKA, OCHOBHOM U3 HUX
TaKoB. XnafgareHT 3a6mpaeT Tenno u3 xonoaunbHuka. Mocne yero KoMmnpec-
COpPHasa MallWHa 3aCacCblBA€T XNafareHT U CXWUMAET €ro noj AaBJIEHUEM,
npu 3TOM NO 3aKOHaM q3VI3I/IKI/I BblAeNAeTCca Tenno, KOToOpoe pacCcenBaeT-
CA B NPOCTPAHCTBE. Ecan mbl noTporaem XonoaunbHUK CHapyxu, OH 6yﬂ,€T
I'OpFHMM! NmeHHO NO3TOMY XONOAUNBbHUKKU AO0MXHbI CTOATbL noAanblle OT
OTONMUTENbHbIX I'IpI/I60pOB M He nonapatb nop npAMmble ny4u CONHUA, BEAb
370 «Bbl6p0LLIeHHOG» TENNO AOKHO I'IOCKOpEVI nepenasatbCAa B BO3QYX U HE
3aepXXnBatbCA Ha BHEWHUX CTEHKAX X0N104UNbHUKA.

B xonopunbHWKe XONOA COXPAHAETCA, a TENNO «BblOpachiBAeTCA», HO
BeAb MOXHO MOCTyNaTb HA06OPOT: NOAYYMBLIEECS TeNNO OyAeT COXPaHATb-
Csl, @ XONOA — «BblOpackiBaTbCA». Takoi NpubOp yxe ecTb, OH Ha3blBaeTCA
TENNOBbIM HACOCOM. TennoBble HACOChl CMOCOBHbI MOyYaTh TEMO OT Cla-

00 HarpeToii XWAKOCTH, BO3AyXa Un MHOTO BelwecTBa. OHM MOTyT «3abMpaTb» TEN/IO 3eMAN Ha
HeGonbWKUX MybuHaX, a eCu B 3UMHEE BpPeMs Yepes TenaoBOW HACOC MPONYCKaTb BbIXOAALLNA
13 KBApPTUPbl TENIbIA BO3AYX MU YXOAALLYIO U3 BAHHbBI UCNOAb30BAHHYIO TENYIO BOAY, TO 3HAUU-
Te/bHYI0 YaCTb YXOAALWEro Tenia MOXHO OyaeT BepHyTb 06paTHO B kBapTMpy. OfHaKo TennoBoil
HACOC He MOXXEeT HarpeBaTb BOAY CAMUIWKOM CUAbHO — Yalle Bcero He bonee, yem o +50 — 60 °C,
MO3TOMY €ro UCNONIb3YIT He KaK CAMOCTOATENIbHbIA UCTOYHMK IHEPrun, @ KakK AOMONHUTENbHbIN,

4TOObI COKPATUTL PacXofbl TOMIMBA.

KoHuenyus mennosbix Hacocos 6bina paspabomawa bpumanckul usuk Yunsam Tomcor

ewé 8 XIX seke 6pumaryem Y. TomcoHom (nopdom Kenbsu-
HOM) u ycosepweHcmsosaHa ascmputiyem [1. Pummep ¢oH
Pummuneepom. Ho HenocpedcmseHHoe npakmuyeckoe
npumeHeHue mensnosol Hacoc nosay4un nosxe, 8 XX sexe.
O0Haxobl uzobpemamens P. Bebep, 3xkcnepumeHmupys
C MOpPO3UNIbHOU Kamepol, He4YasHHO NPUKOCHYICA K 20pA-
yeli mpybe Kamepsl u 3adymMacs 06 UCnosb308aHUU 3MO-
20 menna. OH npudyman Hazpesams om 3mol mpy6bi
800y, HO 2opsyell BOObI NONYYUNOCL CAUWIKOM MHOZ0,
mozda Bebep coenan u3 mpybsl 3meesur, Komopsil
oboepesan u 803dyx 8 dome. [lomom usobpemamens npu-
CNoCo6UNICA BbIKAYUBAMbL MeNno U3 3eMAu... U BCKOpe
npooan c8olo cmapyio y20/bHyI0 Ne4db, KOMopas cmana e2o
cembe yxe He HyxHa!

buomacca

(nopd KenbsuH).

B Haww aHU pacTeHuUs NPoAoAKAIOT TPYA AANEKMX NPEAKOB, cCOOMpPaAs 3Hepruto conHua u, bna-
roaaps GoTocuHTe3y, HakanMBas eé B CBOMX Tenax. KocTép unu kammH 060rpeBaloT Hac NOToMy,
4TO AepeBo, KOTOPOE YesI0BEK NPEBPATUA B [POBA, JOTME oAbl TOBUIO U COOUPAN0 IHEPrUio
CONHUQ, a TaKkXe 0CBOOOXAAN0 BO3AYX OT YIMEKUCNoro rasa. [lepeBbs TPYAMAUCH ANS HAC Npu

XWU3HW, OHWN OTAQAKOT cebs Ham, Korga ymMumpatroT B OrHe.
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Ecnv nonesHble uckonaemele, O6pa3OBaBLLIV|eCFI O4YeHb faBHO, HE BOCNOJIHAIOTCA, TO 6momaccy
MO3HO noJiy4yatb 3aHOBO. pr6VIB Ona Tonnnea CTapoe AepeBo, Mbl MOXEM NOCAAUTL Ha €ro MecTte
HOBOE€, U 3a HECKOJIbKO AECATKOB NET OHO BbIPACTET. V|Cﬂ0ﬂb3y|0TCﬂ KaK TONJMBO U pa3yinvyHbIe
TPpaBbl, 3/1aKN, KOTOPbl€ yCNEBAIOT BbIPACTATb 3a JIETO UJIN faXKe 6bICTpee.

OpHako faBaliTe BCMOMHMM: MHOTME W3 HAC yxe
nosib30BaNCb MOMOLLbIO AepeBbeB, CUAS OKOJO
KOCTpa MU NOMsAAbIBAA Ha TaHel, OrHA B CafioBOiA
NeyKe, ¥ CKONbKO Xe lepeBbEB Mbl NOCAANNMN B3AMEH?
Tak e BC& nponcxonut v B 6onbliom Mupe. Boipy6-
KW NeCOB NIl PA3IMUHbIX HYXL — LEN0 HEXWUTPOe,
HO BCerga u Bbipybaiolime CaxatoT B3aMeH HOBble
neca? A Beflb 3TO TaK BaXXHo genartb!

Wcnonb3oBatb Kak TOMIMBO MOXHO He TONbKO [EPEBbs, HO U Te YacTU PacTeHMil, KoTopble
00bIYHO CYMTAIOTCA COPOM, HAMPUMEP, MPYU BbIPALLMBAHMM XNIONKA ANA OAEKAbI, 3epHA UKW NOo-
AO0B AN NPONUTAHNUA MOXHO cOOMPaTh M NepepabaThiBaTh WeENYXY, KOCTOYKM, CONOMY.

buomonnuso - monnuso, Komopoe nosy4aemcs U3 pacmumensHo20 Unu
JKUBOMHO20 CbIpbA, U3 NPOOYKMOB XU3HEOeAmebHOCMU 0p2aHU3MO8 Uau
Op2AHUYeCKUX NPOMbIWIeHHbIX 0MX0008 — mo ecmb 6uomaccel. B Hacmo-
Aujee BpeMs 00U HAYYUAUCL NOJy4ams XUoKoe buomonaugo 04 08u2a-
mesieli BHYymMpeHHe20 c20paHus (Hanpumep 6U0IMaHon unau 6uodusens),
msépdoe 6uomonsuso (Oposa, 6pukemsl, MONAUBHbIE 2PAHY/bI, Wend,
cosnoma, ny32a) u 2azoobpasHoe (6uoeas).

PacteHns npu XWU3HW NOMOWAIOT NPUMEPHO TO JKe KOJAWUYECTBO YIEKUCIOro rasa, KoTopoe
npu CKMraHuu soigensetcs. Ecam bl pacTeHus octasanuch nocne rubenu B NpUpoae, NpUMepHoO
TaKoe e KONMYEeCTBO ra3a BblAeNnAoCh Obl NOCTENEHHO W NPU WX neperHusBaHuu. buomacca
CYUMTAETCS OTHOCUTENbHO 6e30MacHbIM UCTOYHUKOM 3Hepruu. Ho ecnu B KayecTBe TOM/IMBA
NCMOMb3YIOTCA OTXOAbl MPOU3BOACTBA, HANPUMEP CTONAPHOMO (CTPYXKKA), TO 3TO NMpUMeEp yaay-
HOTO MCMNOJ/Ib30BaHMA BMOMACCHI, EC/IN e 3[40POBbIA NeC BbipybAETCA UMEHHO Ha ApoBa — 3TO
npUMep PacToYMTEIbHOCTH.

Cambli1 npocToit 1 pacnpoCcTpaH HHbI cNoco6 NPOM3BOACTBA IHEPriUM U3 GUOMACCH — 3TO eé
Coxuranme. Ho KOCTEp nerko pa3Becty TONbKO C CYXUMU U CMOAUCTBIMU LPOBAMU, MPUYEM eLUE U
Nexatb 3TV ApOBa AOMKHbI onpefenéHHbiM 06pazom. Mo3Tomy u3obpeTtarenu ctapawTcs npuay-
MbIBaTb BCE 60/1e€ IKOHOMUYHbIE YCTPOMUCTBA, KOTOPbLIE NMO3BONAKT CKUraTh C bonblei s dek-
TUBHOCTbIO U 3KONOTMYHOCTbIO paCTUTENbHOE CbIpbE Pa3HOM BNAXHOCTU U COCTaBa.
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PacTutenbHoe BOIOKHO MOXHO He TOIbKO CWUraTb, HO U NPOU3BOAMUTL U3 HEro yHUBEpCanb-
HOe TOMAMBO, KOTOPOE Jierye TPAHCMOPTUPOBATL M UCMOJbL30BaTh B TPAAMLMOHHbIX Npubopax
W ycTpoiicTBax. M3 pacTeHuii, coaepxkalimx Macno, MOXHO NPOU3BOANTb PA3NIMYHOE XULKOEe [U-
3e/1bHOe TONAMBO (Mnu Guopmusens).

3 caxapo- n kpaxmancopepalinux NpoAYKTOB MOXHO NOAYYaTh CMUPT, OH TOXe UCMNOoNb3yeT-
s Kak Tonnmeo (6uoataHon).

bpazunus — 00Ha u3 8edywux CMpaH Mupa no Npou3sooCcmsy U UCNob308AHUID 6UO3Ma-
HOJIO U3 CAXAPHO20 MPOCMHUKA. ImuoBssili cnupm 8 Hacmosujee 8pems nokpsisaem 18 %
nompebHoCmMu CMpaHsl 8 asmMomMobUIbHOM monJuse.

Puc. 3.1.13. 3a800 no npou3godcmsy Puc. 3.1.14. Ha 3anpaskax 8 bpasunuu
6uosmarosna 8 bpazunuu. MOXHO 3anpasums MawWuHy 6UOMoNaUBOM.

| . W

YousumensHbie ucmoyHuku JHepeuu

B Ascmpanuu 3anyujeHa nepsas 8 Mupe 3/7eKmpocunosas
YCMaHoBKa, UCNO/L3YIOWAA B8 Kayecmse monjusa Opexosyro
ckopayny. CmpoumensCcmso maxkozo 2eHepamopa 060wW10Ch as-
cmpanutiyam 8 3 MaH ascmpanulickux donnapos. 00HAKo 8bIco-
Kas npou3gooumesbHOCMb 3J1leKmpocmaHyuu, Kkomopas 6ydem
nepepabamsigams 00 1680 K2 HeHyXHOL opexoBoli CKOp/ynbl B
yac, npou3sooA npu 3mom 1,5 MBm anexkmpuyecmsa, no3gonsem
HadeAmbCsA Ha e€ bbICMPY0 OKYNaemocms.

WUHOulickue y4eHble npudymanu ewé 0OUH anbmepHamMuBHbI
UCMOYHUK 3Hepeuu. OHU pewusnu ucnonb308ams 6aHAaHbI, Opyaue
PpyKkmbl U 080WU, G MAaKx)e omxo0bl 0m HUX (KOPKU, cemeyKu)
sHympu 6amapeek. Om 4yembipéx makux 6amapeek mo2ym pa-
6omams HacmeHHble YACbl, INGKMPOHHAA UPA UNU KAPMAHHBbIL
KanbKynamop. Hosuxka paccyumaxa npexde 8ce2o Ha xumenel
CeNbCKUX palioHo8, KOMOopble Mo2ym camu 3a20masausams QpyK-
MO0B0-0B0LWHbIe UH2pedueHmbl 015 N003apsO0Ku bamapeex.

He 3a 2opamu mom OeHb, Ko20a Yes0BeK CMOXem CAMOCMOSMeENbHO BbIpabamsi-
sams 37eKkmpuyecmso! AMepukaHckue ucciedosamenu paspabamslsaom cneyuanbHyo
00y8b C N1IGCMMACCOBLIMU BCMABKAMU: B0 BpeMs X00b0bl Ho2a Gydem dagums Ha NAGCMUH-
KU, 3aCmaBAisis UX OKUMAMbCS U pacmseusamsCs, 4mo no3goaum ssipabamsisams 00 3 Bm
anekmpuyeckol 3Hepeuu. IMo2o KOAUYeCmsa 3Hepeuu BnoJHe xgamum, Ymobbl NOCAY-
wams Ha xody pacuo uau My3siKy, C3KOHoMus Ha bamapelikax!
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Eweé oauH cnocob ncnonb3osaHus Guomacchl — pepmeHTaLums.

CenbCKOX03ANCTBEHHbIE XWUBOTHbIE, NOEAAA PACTEHUA U nepe-
BapMBas UX, OCTABAAIT Nocie cebs HaBO3, KOTOPbIN TOXe MOXKeT
NOCNYXUTb ANA nosnyyeHus 3Heprum! Ecnm cobpatb B 3aKpbITOM
KOT/Ie HaBO3 U pa3finyHble NPOAYKTOBbIE OTXObl, @ NOTOM HarpeTb
3TOT KOTEN 10 50-60 °C, 6aKTepun HaYHYT NoefaTh OpraHMyecKoe
BelLecTBO, 06pa3sys Npu 3TOM ra3 MeTaH, KOTOpblii MOXHO coOu-
paTb M UCMONb30BaThb Kak TOMAUBO.

Exxe200H0 Ha 3emne obpasyemcs okos0 170 mapo m nepsuYyHol buoso2uyeckol Maccol
u npubausumensHo mom xe 06v€M paspywiaemcs.

3.1.6.

HDEMMyI.I.I,ECTBa N HEAOCTATKU Pa3J/INYHbIX
MCTOYHUKOB 3HEpruu

Mocne TOro, Kak Mbl Y3HaNM O Pa3IMYHbIX UCTOYHUKAX IHEPTUM, XOUYETCA MOHATb: TaK Kakue
e M3 HUX — camble nyywmne? Kakme — camble 3konornyHoie? Kakme — HaumeHee BpefHble 14
knumaTa? Kakue — camble gellésblie?

ﬂapamempbl CpasHeHUA UCMOYHUKOB 3Hepeauu
® BbI6PpOChI NAPHUKOBbIX 20308 NpU 000bIYe U UCNOJIb30BAHUU.

® Bbibpocbl BpeOHbIX Beuyecms, onacHbix 015 300p0BbsA Yen0B8eKa U OKpyxatouel cpedsbl,
npu 0o6bl4e U Ucnosb308aHUU.

® Cmoumocme nepeso3Kku monjusa om mecma 000b14U K 3JleKmpocmaHyuu.
® Cmoumocme nepeaaqu menJsia u 3jiekmpu4yecmsa Ha paccmosHue.

® Cmoumocms cmpoumesib€msa 3H€p2€mU'-IeCKOL7 cmaHyuu, eé pa6omb/ u 0deMoHmMaxa
nocjszie OKOH4YaHUA CpoKka C/7_V)K6bl.

® JKosozuyeckue pacxoosl (3ampamsl HA ycmpaHeHue Kkamacmpog, Ha neyeHue del
U KOMneHcayuu ceMbAM noeubLIUX, BbICA0KA pacmeHul 019 KOMNeHcayuu 8s16pocos).

® Knumamuyeckue u 2eoepaguyeckue ycro8US, B KOMOPbIX HAX00SMCA npeonpusmus
no svipabomke 3Hepauu. M3 kakozo Bodoéma bydem nocmyname 800Q, HACKO/LKO /1€2KO
obecneyums eé oqucmky? Kyda Oyrom sempsi 8 3mom mecme, 6b18at0m /iU Kpumuyeckue
no2o0Hble unu celicmuyeckue ycnosus? Hackonbko y0obHbI mpaHcnopmHsle nymu, no Ko-
mopsim 6ydem docmasnsamscs cbipse? Kakue npupoOHbie 06beKmsl U HaceEéHHbIe NYHKMb!
Hax00Amcs 8 HenocpeocmseHHou 6au3ocmu?

® OyucmHoe obopydosaHue u nepepabomka omxo0o8. Hackonbko cospemeHHoe 06opydo-
BaHue Moxem bbimb YyCMAHOBIEHO HA CMAHYUU? JocmamoyYHo U Xopowa cucmema 04ucm-
Ku, xsamum au naowadedl, npedycMompeHHbIx 01 XpaHeHus u nepepabomxu omxo0o8?
Moxem cnyqumscs mak, Ymo 8 nepssle 200bl 0esmesbHOCMU CMAHUUU He BO3HUKHem
«sBHbIX NPO6IeM» C 0MX00aMU, HO B KAKOU-MO MOMeHm 8cmaHem 80npoc: Kyoa ux 0esams?
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OTBET Ha 3TV BONPOCHI HE TaK MPOCT, KAaK MOXET NOKa3aTbCsl Ha NepBblil B3MAA. [leno B ToM,
4TO NAapaMeTpoB, N0 KOTOPbIM HAM NPUAETCA CPaBHUBATb TOMIMBO, OYEHb MHOTO.

HeBo3MOHO roBopuTb 06 3h(HEKTUBHOCTU TEXHONOTUM U CTOMMOCTU IHEPTUM B OTpbIBE OT
BOMPOCOB M3MEHEHMA KNMMATa, 3KONOTUM 1 340POBbA. M No3TOMY nepen NpUHATUEM peLleHuit
0 CTPOMTENbCTBE M paboTe IHEpreTUYeCcKUX CTaHUUin HeoBXOAMMO NPOBEEHNE CaMbX PAa3HbIX
3KCNEepPTU3: TEXHUYECKON, IKOHOMUYECKOM, IKONOTUYECKON U ApYruX.

[laBaiiTe ewé pa3 BCMOMHUM 1 CPAaBHWUM NPEUMyLIECTBA U HEAOCTATKN OCHOBHbIX MPUPOAHbIX
UCTOYHUKOB IHEPTUM.

VYronb

Hedtb

MpupopHbIi ras
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ATOMHas 3Heprus




Tenno 3eMau U HU3KONOTEeHLMAJIbHOE TenJao

buomacca

—

Ecnn Bo306HOBNsEMbIE UCTOYHUKM IHEPTUM HEMCYEPNAEMbl U 3KOJOTUYHbI, TaK noyemy Obl
He B3ATb W HE 0TKA3aTbCA NOJHOCTbLIO OT YA, HedTH, ra3a N aTOMHbIX INEKTPOCTAHLMIA B NOAb3Y
3e/1EHbIX TeXHONOornn?!

Moka AN WKMPOKOro pa3BMTUA BO30GHOBNAEMOW 3HEpPreTMKW ecTb OrpaHuyeHus. Pabota
3/IEKTPOCTAHLMI HA BO30OHOBSEMbIX UCTOYHUKAX IHEPTUM 3aBUCUT OT KTMMATUYECKUX YCIOBUIA
(cunbl BETpa, HANUYMA PEK, KONMYECTBA CONHEYHBIX [HEN), HET KaKUX-TO YHUBEPCabHbIX pac-
YETOB WX MUCMOJIb30BAHMUSA, KOTOPbIE MOXHO pa3paboTaTh pa3 W HaBcerga. B KaXaom oThenbHOM
Clyyae CTaHuus OyaeT UMeTb KaKue-To CBOM 0COOGEHHOCTU. [lpyrumMu cioBamu, YTobbl UCMONb-
30BaTb 3HEPrul0 BO30OHOBNSEMbIX UCTOYHWUKOB, HYXHO MPUNOXUTL BoNblie ycunuit (U peHer)
B MOMEHT X pa3paboTku u noctpoiku. OfgHako 6narofaps HOBbIM TeXHONOMUAM 3D HEKTUBHOCT
NPOW3BOACTBA IHEPrUM U3 BO30OHOBASEMbIX UCTOYHWUKOB MOCTENEHHO NOBbILAETCS, @ CTOUMOCTb
NPOW3BOACTBA — CHUXKAETCA.

JHepreTMyeckas oTpacib, 0OCOOEHHO OTPACau, CBA3aHHble C UCMOMb30BaHUEM HedTH, rasa
W YIS, OYeHb [OXOAHA, TaK KaK IHeprus nocTosHHO BocTpeboBaHa. B 3Toit oTpacnu 3ageiicTeo-
BaHbl 04YeHb OosblwMe AeHbru! Mo3TOMy BO3HWUKAKT MHOTOYMCIEHHbIE CTOJIKHOBEHUS MEXAY
npeacTaBUTeNAMU BNACTH, BU3HECA M 0OLECTBEHHBIMIU OpraHU3aLUMsMU N0 OXPaHEe NMPUPOAbI.
JTa cuTyauMs OAMHAKOBA BO BCEX CTPAHAX MUPa, HO €CW CMOTPETh Ha CUTyauuio B MaclTabe
BEKOB, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO B LiE/IOM YeJI0BEYECTBO BCE JKe JABUKETCA K NOHM-
MaHuio 006lWecTBEHHON NoNb3bl. HakoHel, TOPMO3UT BHeAPEHUE HOBbLIX TEXHONOMWi UHEpPLMS
4eNIOBEYECKOro MbllfeHns. BceneHHas rotoBa [apuTb HaM CBOK 3HEPruio, HO As 3TOMO Mbl
AOKHbI HAYYUTbCA UCMONb30BATH NPUPOLHbIE BO3MOXKHOCTH TaK, YTOObI yAyylwaTh HaW KIMMaT,
a He pa3pyluaTb €ro B NOroHe 3a CUIOMUHYTHLIMU BbITOAAMM!
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Bonpochl

1. Kakue UCTOYHMKM 3HEPTUM UCMONb30BANUCH B PEBHOCTU?

2. Kakne cnocobbl WCnonb30BaHWUsA COMHEYHbIX Oartapeit Bbl
3Haete?

3. MNepeuncnute Kak MOXHO Gonblue HaKTOPOB, KOTOPbIE HYXHO
YYUTLIBATb /15 ONpefeneHuns obLei CTOMMOCTY NONYYEHUSA IeK-
TPO3HEPTUM U3 TEX UNU UHBIX UCTOYHUKOB IHEPTUN.

4. 3}'IEKTpVI‘-IECKI/Ie OBUTraTesin He OCTaBNAKT nocne cebs BpeAHbIX
Bbl6pOCOB. MOXHO N1 CYUTATb X CAMbIMU IKONOTUYHBIMU?

5. MlnocKkue conHeyHble KONJIEKTOPblI YCTAHABINBAKOTCA Ha Kpbl-
Wax AomMoB nopf yroM K FOPU3OHTY, PaBHbIM WKPOTE MECTHOCTHU.

Kak Bbl gymaete, noyemy?
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3apaHue 1.

3apaHue 2.

3apaHus

JKcnepuMeHT
Llenb: KOHCTPyMpOBaHWE anbTePHATUBHOIO OCBELLEHMA.

Marepuanbl: npo3payHas nnacTukosas OYTbIIKA C BOLOW, He-
00bLLION CTONUK, Ofesna.

Xop 3kcnepumeHTa. HakpoiiTe cTonMK ogesnamu TaK, 4ytoObl
NONYYMBLIMIACA «AOMUK» HE NPOHMKan cBeT. Bosbmute Oy-
THINIKY C BOAOW W LEIMKOM CNpAYbTECh B «fOMUK». [TpocyHbTe
OyTbINKY B WeNb Mexay oaesnamu. Bl monyumnu namnouky,
OCBeLLaloLLYI0 Ball 3aTEMHEHHBI «AOMUK». TaK XKe MOXeT cBe-
TUTbCA MPO3PayHas MIACTUKOBAA JIMHENKA, 3a)aTas Mexay
NAAoHAMM.

Pazgenutech Ha rpynnbl N0 KOJMYECTBY CnocoboB A06bIYM
INeKTpoIHeprun. Kaxpoi rpynne HYXHO NOATOTOBUTb
[OKNap B 3aWuTy CBOEro cnocoba fo6blYM 3HEpPrun u uHdop-
MaLMI0 0 KMUHYCAX» BCEX ApYrux.

3aTeM NOAroTOBbTE M MpoBeauTe Aebathl O Nonb3e W Bpefe
Pa3fIMYHbIX 3EKTPOCTAHUMUI, B TOM 4YUCIe NPUMEHUTENbHO
K TOMY PEruoHy, rae Bbl XUBETE.
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3.2. | IHeproapcheKTUBHOCTb U 3HEprocbepexeHmne

I'IepBbuZ cnoco6 no3aboTUTLCA O NNaHeTe — 3T nepeﬁTM K UCNoJib30BaHUIO TeX UCTOYHNKOB
3Heprun, spen ot noJy4eHnAa KOTopbIX 6_\/,D,ET MWUHWUMaNeH.

BTopoi cnoco6 - 3To cokpauwartb CBOE 3HepronoTpebneHue. Mbl MO3HAKOMUMCS C ABYMs

ONM3KMMU, HO BCE e Pa3NUYHLIMU NOHATUAMU — IHepreTuyeckas 3heKTUBHOCTL (IHeproad-
(heKTUBHOCTb) M 3HeprocbepexeHue.

YcTpoicTBO sABnsieTcA 3HepPro3eKTUBHLIM, KOTAA A1 MOJYYEHUS HYKHOMO pe3ynbTata OHO
3aTpayMBaeT MeHbLle IHeprun No CPaBHEHUIO C APYTUMU TaKUMU YCTPOIMCTBAMM.

Hanpumep, nBe namnbl MOTyT faBaTb OfMHAKOBOE KOJMYECTBO CBETA A/ Balleil KOMHATbI,
HO NpMW 3TOM NOTPe6AATL PA3/IMYHOE KONMYECTBO 3NIEKTPO3Hepriun. Ta namna, Kotopas notpednser
MeHblue 3Hepruu, bynet 6onee aHeproahHeKTUBHOIA.

Puc. 3.2.1. CpasHeHue 3Hep203ekmusHocmu

pasiu4HbIX 1aMNOYeK.

| |
|

".II I

V¥
o 1
1

— ==y - — gy =

—y - _— 0 - =

= — —_—

TpaAULMOHHaA JIOMUHECLEHTHARA CBETOAMOAHASA
NamMna HakanuBaHus (aHeprocbeperatowas) (LED)

. 3Hepzo3hhekmusHOCMb — cOOMHOWEHUe Mexdy 3ampayusaemoli (unu
-

umerowyelics) aHepauell u Nosne3HbIM NPOAYKMOM, NOAYYAEMbIM NPU IMUX
3ampamax.

HepzocbepexkeHue — Mepbl, HANPABIEHHbIE HA YMeHblUieHue 06beéma
ucnosib3yemoli 3Hepeuu U Ha BoBJeYeHUe B X03AUCMBeHHbI( 060pom
B0306HO0B/ISIeMbIX UCMOYHUKOB IHEpauU.

YToObl c6eperaTb ANIEKTPO3HEPT U0, HYXHO BbIKNOYaTb CBET, KOrAa OH HE HYXEH, BOBpeEMA
MbITb OKHa, CBE€TUJIbHUKU N CaMW NaMbl, BbI6VIpaTb 6osiee 3KOHOMUYHbIE NaAMMb npu Ux 3aMeHe.

To ecTb B GONbWMWHCTBE C/ly4yaeB ANA IHEProcOepeXKeHUs He HYXKHO HUYero M3oOpeTarb,
AOCTAaTOYHO NPOCTO U3MEHWUTb CBOM MPUBLIYKM U MPEKPATUTL TPATUTb IHEPTULO 3ps!

B cpedHem no mupy Ha ocseweHue npuxodumcs okono 20 % 31ekmposHepeuu, nompebs-
emoli 30aHuUAMU. IHepeocbepezaroljue Mepbl NOMO2aM COKpamums nompebeHue 3J1eK-
mpu4ecmsa u pacxodbl Ha ONaamMy 3JleKkmpo3Hepauu npu 3mom 6e3 yuwepba 05 0CBeUEH-
Hocmu nomeuwjeHud. o oyeHkam MexOyHapoOHO20 3Hepeemuyecko2o azeHmcmaa, k 2030
200y MOXHO cbepeyb CMOJIbLKO 3eKmpoIHepauu om ocsewjeHus 30aHul, CKolbKO nompe-
6n5em 8cs Appuka 8 meyeHue 00H020 2004a.
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Hanpumep, Bce Mbl N0 yTpam YUCTUM 3yObl. Hy)XHO 1M HAM B 3TOT MOMEHT, 4TOObI 13 KpaHa TeK-
na Boga? Het! OHa Hy)XHa TONbKO B TOT MOMEHT, KOTAA Mbl y)Ke ononackusaem pot. Ho noHabnio-
AainTe 3a coboil 1 3a CBOEN CeMbEN: y BCEX NI, KOTAA OHU YUCTAT 3y0Obl, BEIKNIOYEH KpaH? A Befb
4TOObI NOAATH BOJY B HALW KpaH, paboTana CTaHLMUA BOLONOATOTOBKM, CUCTEMbI HACOCOB, C/IOBOM,
TONbKO 3HEPr1u NOTPATUIOCh HEMANOo, NPO BOAY He roBOPUM!

Korma Bbl Bbik/toYaeTe TeneBn3op (a 3a4actyio U Apyrue
3/IeKTPOHHbIE MPUOOPLI), Bbl OCTAB/ISETE €0 B PEXUME OXM-
naHusa. OfHAKO He BCe OCO3HAKT, YTO B TAKOM MOJIOXKEHUU
TeNeBMU30p NPOAOMIKAET NOTPEONATH IHEPrUto, XOTA U B He-
3HaYuTeNbHOM KonudvectBe. CeMelHbI CYET 33 CBET HEMHO-
ro yBeIMYMBAETCSA OT 3TOr0. ITO KAXKETCA HeCyweCTBEHHbIM,
HO KaKoe KOJMYeCTBO 3Hepruu pactpaTutca, ecau Mbl no-
CYATAEM TO[OBble MOTepu B MacwTabax BCEro AoMa, ropo-
Aa, ctpabl! MoaToMy B cTpaHax, rae K 3HeprocObepexeHuio
OTHOCATCA CEepbE3HO, PEKOMEHAYIOT He OCTaBAATb TEXHUKY
B peXuMe 0XXWAAHUA, a BbIKNIOYATb €.

lodcyumaro, Ymo 3apa0Kka MobubHO20 mesedhoHa (8 200) omsemcmBeeHHa 3a Bbl0ese-
Hue 0,3 k2 (02, a ecu 3apsA0Ka MOBUIbHUKA BKIDYEHA 8 pO3emKY NOCMOSHHO, HO NPU 3MoMm
He ucnosie3yemcs, mepsemca 2,4 ke (0z.

Bbi6pocsl CO2, cBA3aHHbIE
C UCNo/Ib30BAHUEM MOOUIbHbIX MesiedhoHOB

47 Ke 8 200 — npu UCNOb30BAHUU 2 MUHYMbI 8 OeHb

1250 K2 8 200 — npu UCnoab308aHUU 1 Yyac 8 OeHb

00Ha MuHyma — npumepHo 57 2

00Ho SMS-coobuweHue — 0,014 2

Mouck 8 Google - 0,2 2 (8 200 8b16pocbi om Google — 1,3 maH m)

IT-uHAyCTpMA OTBETCTBEHHA NpUMEPHO 33 2—2,5 % r106anbHbIX BBIOPOCOB YINMEKUCIOro rasa.
Haunbonbluyio poab UrpatoT NepcoHanbHble KOMNbIOTEPbl U MOHUTOPLI — 40 % OT BCeX BbIOPOCOB
IT-unpycTpun.

HaBepHoe, He BCe 13 BAC 3HAIOT, YTO CerlYac B MUPe pPa3BUBAETCA TaKoe Hanpas/ieHue, KaK
«3eNEHbIN XOCTUHI» — TAKOW BUA, UHTEPHET-XOCTUHTA, KOTOPbIN UCNOMb3YeT 3eEHbIE TEXHONO0M UK
BN CHUXKEHWS HeraTUBHOIO BAIMAHWUA Ha KIMMAT U OKpyKaloLyto cpefy. Kak npaBuio, oH BKIIO-
YaeT KOMNEHCALMI0 BbIOPOCOB YINEKUCNOTO ra3a, UCNOJIb30BaHMe BO30OHOBNSEMbIX UCTOYHUKOB
3Heprun (ConHua, BeTPa, BOAbI, Tenna 3emMaun), NOCaAKy AepeBLEB U APYruX pacTeHUid u fpyrue
AeiCTBUSA, HanpaBNeHHble Ha coxpaHeHue 3Heprumn. Ecnu poct IT-uHAYCTpUM ByaeT NpoaoNKaTh-
CA C TAKOW e CKOopocCTbio, To Kk 2020 roay 3arps3HeHUs OT CyMMapHOro BO3AeiCTBUA paboThl
BbIYMCIUTENbHBIX CUCTEM NPEBLICAT aBMALMOHHbIE BbIOPOCHI. HeKoTOopble CneunanucTbl Kak Bapu-
aHT 3e/IEHOT0 XOCTUHTA BbIAENAT 001auHble TexHonoruu. OHW No3BONAIT HAMHOTO Gonee 3¢-
(heKTUBHO UCMOb30BATL BLIYUCIUTENbHBIE MOLWHOCTY (B NEPBYIO OYEPEAb CHU3UTL NOTpebieHe
3/1eKTPO3HEPTUm).
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061a4HbIe mexHoI02UU

MeHsaemcs He MOJIbKO peasbHbIl MUp, HO U BUPMYanbHbIld. He mak 0asHo nosb3osamesnu
VIHmepHema nosy4uu 8 CBOE pacnopsxeHue mak Ha3biBaemble «06J1a4HbIe MEeXHOI02UU.
Celivac ux ucnons3ytom, 8 YyacmHocmu, Facebook, Twitter u me mak Ha3biBaemble «OBUKKUY,
Ha KOmMopbIx 0CHOBAHbI cepBuckl Google Docs, Gmail u dpyaue nodobHsle.

bosbluHCMBO Be6-calimos U CepBepHbIX NPUNOKeHUL
pabomarm Ha KOHKpeMHbIX KOMNbOMepax uau cepsepax.
«06nako» — 3mo cemb KOMNblOmMepos, obecneqyusarUiux
patomy onpedenéHHoli cucmemsl, NpedoCMABAAIOUAT o
nompebumesto ycayeu 8 8UOe N0Jb308AHUA NPO2PAMMHbLIM
obecneyeHueM UAU XpaHeHUs OaHHbIX. MOXHO cka3ams, gﬂ
4mo 3mo 2106abHbIL BUPMYANbHBIU KOMNbIOMep, 20e npu- = E
JI0XKeHus pabomarom He3asuUCUMO Om Kax0020 KOHKpem-
H020 KOMNbomMepa u e2o KoH@uaypayuu.

B

C pazsumuem wupoKononocHo2o docmyna 8 UHmepHem Heobxo0uMocms 8 mom, 4mobbi
npusoxeHue pabomasno UMeHHO Ha BalleM KOMNblomepe, CMAHOBUMCS BCE MeHee U MeHee
onpasoaHHou. [lockonbKy Bce «0baka» HacmpoeHbl mak, 4mobsl pabomams coobuwa,
npusioxeHusm 00CmMynHa BCA CyMMAPHASA MOWb 3MUX KOMNbOMepos, Kak 6yomo 6bl 3mo
npusioxeHue BbINOJHANOCh HA KOHKPEMHOM 0mOe/bHO B3AmMoM Komnblomepe. Bcé 60/b-
Was 4acme COBPEMeHHO20 NPo2PaMMHO20 obecnedeHuss 0CHOBAHA HA Beb-mMexHoM02usX,
a «0b/aKa» Bce20 NUWb NOOXBAMbIBAOM 3cmagemy, Ymobbl NOOHAMb Npeumyuecmsa
8e6-NpuoXeHUl Ha HOBbIL YpOBeHb.

TexHunyeckue M306peTEHVIﬂ yenopevyectea COBEPLIEHCTBYIOTCA C KaXXAblM aHEM. Ho BoT
Mcnonb3yeTca nnb manan yactb! Begb pgna Toro, 4TOObI NPUMEHATb HOBOE M306peTeHI/Ie BMeCTO
yCTapeswero, B3pocC/jibiM nNi0AAM Tp66yETCFI npeogonetb MHEPLUUIO CBOUX NPUBbIYEK.

BO-I'IepBbIX, HYXHO HanTK BpeMA Ha 3HAKOMCTBO C HOBbIM M306p€TEHMeM.

B0o-BTOPbIX, HYXKHO 3aTPaTUTb AE€HbIM U CUAbI HA TO, YTOObI YOPaTh, HaNpuUMep, CTapblii CTaHOK
W 3aMEHUTb €ro HOBbLIM, a Jl0Aeil, KoTopble paboTanyu 3a CTAaHKOM, Hay4yuTb WUCMONb30BAHUIO
n3o6peTeHmii. MOTOM 3TU [eHbrM OKYNATCA M NPUHECYT NpuUObINb, HO BeAb 3TO OyAeT He cpasy,
TaK YTO HE BCEM XOYETCA HanpAraTbCa pagu byayuwero.

B-TpeTbux, ntoaaM, KoTopble 3apabaTbiBanu [eHbrM Ha NpoAa)ie CTaporo o6opynoBaHus,
He 3ax04eTcs TepATb CBOW GU3HEC, 0COGEHHO eciM OH NPUHOCKN UM GONbLOI [OXOA. BnonHe
BO3MOXHO, YTO OHM ByAyT BO3MyLIATLCA HOBbIM M300pETEHMEM M BCAYECKM MEWATb €ro BHe-
APeHUto, HacTpauBas ntofeil NPoTUB M306peTeHMs UNKM Aaxe HayaB 60poTLCA C M30bpeTaTeseM
NPOTUBO3aKOHHBIMU METOLAMMU.

[ins 0630pa Bcex 3HeproathheKTUBHbIX TEXHONOTUI NOoTpeboBanuch Obl ToNCTblie ToMa. Mpu-
4EM He Bcerga cekpeT 3 dEKTUBHOCTY 3aKNI0YAETCA UMEHHO B MEXAHWU3ME, MHOTOE 3aBUCUT U OT
OpraHu3alum npouecca.

IHeproateKTMBHOCTL M 3HeprocbepexeHne o4yeHb BaXHbl. [NA KaXnon cembu —
3TO COKpaAleHNEe KOMMYHa/bHbIX PacxofoB. [1f 3HepreTMyecknx KOMNaHUM — CHUKEeHMe 3aTpart
Ha TOMAMBO, @ 3HAYMUT CHUKEHWUE CTOMMOCTU INEKTPOIHEPruu. [N CTpaHbl — 3TO 3KOHOMMUS
pecypcoB, MOBbIWEHWE NPOU3BOAUTENBHOCTM M KOHKYPEHTOCMOCOOHOCTM MPOMbIWIEHHOCTU.
[lnst KNMMarta — 370 CHUXKEHME BbIOPOCOB NAPHUKOBLIX ra3oB B aTMOChepy.
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B cpegHem kaxgbln xutenb Poccum Tpatut npumepHo 2 KBT-4 B feHb. IKOHOMHBIN XUTeNb
yknapbiBaetcs B 1 KBT-4 B feHb, @ pacTountenibHOMy Hago 3 KBT-u B fieHb.

Ha puc. 3.2.2 noka3aHo, 13 Yero COCTOUT rofj0BOW 3HEProboaXeT cpefHero xuTtens Poccum
B €ro KBapTupe.

BripaboTka 1 kBT-u B cpegHeM cBs3aHa ¢ Bbiopocamu 800 r CO2. B ueHTpanbHOM YacTu eBpo-
NeincKoi TeppPUTOPUM CTPaHbl BBIOPOCH! B 2 pa3a MeHblUe, MOCKO/IbKY TaM MHOTO 3/IEKTPO3HEPTUM
patot TIC Ha npupogHom rase, [IC n A3C, a yronb noytn He ncnonb3lyercs. pu ncnonb3oBaHum
rasa sbl6pocbl C02 MeHble, a yrs — 3HAYUTENbHO 6ONbLIe; HA COBPEMEHHbIX CTAHUMUAX KOMOM-
HUPOBAHHOTO LMKNA — MEHbLLE, HA CTapbIX — OoNbLue.

[0BOpsi O CEeBEpHbIX U [ANbHEBOCTOYHbIX pernoHax Poccuu, rge Mcnonb3yeTcs MHOrO yrs,
a TPAHCMOPTMPOBKA TONAMBA TpebyeT MHOrO 3Hepruu, 3koHomuto 1 KBT-4 MOXHO nepecuuTatb
B CHUXeHMe BbiIGpocos npumepHo Ha 3 kr CO2. Toraa cemeiHyto roA0BYI0 3KOHOMUIO TPEX YENOBEK,
nepeLeawnx u3 «CPeAHNUX» B «KIKOHOMUYHbIE» NOTPEOMTENU, MOXHO oLeHnTb B 3T CO2 B roa.

Puc. 3.2.2. [lomeHyuan 3K0OHOMUU 3/1eKMPOIHep2UU B XUJIbIX 30AHUSX.

1200
MoTeHUMan 3KOHOMUM INEKTPOIHEPTUM
B XWJIMLHOM CEKTOPE COCTaBaseT
100 50 mnpg KBT-y
E,': [ KonguumonuposaHue
o 800
¢ [ 3nektpooborpesartenu
2
5 600 B Noporpes Bogel
T
= L
L MpuroToBneHune nuwm
T 400
&
= I XonogunbHukm
200
B 3nexTpobeiToBLIE
npuéopsl
0 B Ocsewenme
JNlyywne CpenHue Xyowwe
nokasarenu nokasartenu nokasarenu
13C, pabomarowyas 13C, pabomarowas
Ha KameHHOM yaJie. Ha npupodHom 2ase.
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3.2.1. | 3KonornyHbIe BUALI TPAHCNOPTA

MOMUMO 3MEKTPOCTAHLMIA, MOCTOAHHLIM NOTPebUTeNneM yrNeBOAOPOAHOrO TOMAMBA CTan
TpaHcnopt. KoHeYHo, B CpaBHEHUM C OFPOMHOI 3NeKTPOCTaHLMel pacxoh ToniMeBa B aBTOMO-
Oune HUYTOXEH, OJHAKO M YUCIO aBTOMOOME BO MHOXECTBO pa3 NpeBbllaeT YNCIO CTaHLMIA.
B 06Lweit CNOXHOCTM HA TPAHCNOPT NPUXOZUTCA OKOMO 13,5 % MUPOBLIX BbIOPOCOB NAPHUKOBbIX
rasos, B ToM yncne 10 % — Ha aBToMO6UN.

MopaBnsiouiee 6ONbIWMUHCTBO JIEFKOBbIX aBTOMOOMNEN NCNONb3yeT B KayecTBe TONNUBA GeH-
3uH. CoBpeMeHHbIi aBTOMOOUAL Ana cropaHus 1 n 6eH3nHa pacxoayeT okono 200 n Kucnopo-
Aa. 310 6onble 06bEMA KMCIOPOAA, BALIXAEMOTO YEJIOBEKOM Ha NPOTAXEHUM CyTOK. B cpeaHem
npu npobere 15 TbiC. KM 32 OAWH rof aBTOMOOMAb CxkMraet 1,5-2 T Tonnmea u 20-30 T KMCiopoaa.

B npouecce paboTbl ABuratens BHYTPEHHero cropaHus B atMocepy BblOpachiBalOTCA Bbl-
XNOMHbIe Ta3bl, B COCTaB KOTOPbIX BXOLAT a30T, Napbl BOAbl, YINEKUCAbIA ra3 (COCTaBNAIOLLMIA
oT 1 o 12 % BbIGpoCcOB No 06BEMY), @ TaKKe TOKCUYHblE COEAMHEHUS U aXe KaHLEeporeHHble
(caxa u 6eH3anupeH).

Bbibpockl CO2 oT 1 T 6€H3MHA — OT A0ObIYK [O CKUraHUs — cocTansAtoT 3769 kr CO2.

BansHue TpaHcnopTa Ha M3MEHeHMe K/iuMMata OrpoMHO, MOCKONbKY GONbWKMHCTBO BWAOB
TPaHCMOPTa UCNO/b3YeT MCKOMAaeMoe TONAUBO, NPU CUraHWM NPOAYKTOB KOTOPOro B aTMocdepy
BblgenseTca yrekucabli ra3. OfgHaKo pasHble BUABI TPAHCNOPTA UMEIOT pa3Hylo CTeneHb BAUA-
HUsA. Tak, Hanbonee 6e30NaCHLIM MOXHO CYUTATb XKENE3HOAOPOXHbIN TpaHCNopT. ABTOMOOUNM
OTBETCTBEHHbI 3a N04TH 80 % BLIOPOCOB NAPHMUKOBLIX Fa30B 0T TpaHcnopTa (Puc. 3.2.3).

Puc. 3.2.3. [Jons 8b16p0COB NAPHUKOBbIX 20308
PA3UYHbIMU BUOGMU MPAHCNOPMA.

lons Bbl6p0COB NApHUKOBbIX ra3oB pa3/IM4HbIMU BUAAMU TPAHCNOPTA

0,5 %

¥ene3HopopoXHbIA

7 %

Mopckoi

79,5 %

13 %

Bo3aywHsii

79,5 %

ABTOMOGUIBHbII

Y10 MOXKHO caenatb Ans VMeéHblUeHUA BIUAHUA TPAHCNOPTA Ha KnAumar?

Hanbonee o4eBMAHbIN U 04EHb LENCTBEHHbI METO, — 3TO 3aMeHa HEKOTOPbIX NOe3/0K Tene-
(OHHbIM UNK BUAEO/ayamno-obueHmem. HaBepHoe, Hanbonee NoNynsApHoi ocTaéTcs Nporpamma
Skype, no3Bonsiolas 06wWwaTbCs ¢ APY3bSMU B 11000 TOUYKe MUPa, rae ecTb VIHTepHerT.

Ecnny Bac u Bawmux poauTenen ectb BO3MOXHOCTb BbiOOpa BMAA TpPAHCNOpPTa — NpefnoynTai-
Te noe3a. Noe3pa B Lenom 6onee 3KONOrMYHbIA CNOCO6 NpeofoneBaTh AasbHUE PACCTOAHUSA, YEM
camonérsl. CoBpeMeHHble TEXHOOrMM B 0611aCTH KeNe3HOL0POKHOMo TPAHCNOPTA 3a NocieaHee
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[EeCATUNETUE 3HAYUTENbHO NPOABUHYANCH BNEPEd. B KOHCTPYKLMAX MCNONb3YIOTCA MEHEE TAKE-
Nible ¥ MeHee rPOMO3AKME MaTepUanbl, COBEPLIEHCTBYIOTCA ABUATENN.

Bo cpaHuy3ckom noespe AGV Kax[blit BaroH 060pynoBaH CBOUM COOCTBEHHbIM ABUraTeNeM.
Takas KOHCTPYKLMA NOBbIWAeT IHeproaddeKTuBHOCTb aBuratens Ha 20 %.

CeTb  BbICOKOCKOPOCTHbIX JKene3Hblx ~ PUc: 3.2.4. IHepaosppexmustibii
CKopocmHou noe30 «CuHKaHCIH» 8 AnoHuu.

pgopor B flnoHun HasbiBaetca «CuHKaH-
C3H». 3a nocnefHee BpeMmA el yaanocb
YBEAUYNUTb CKOPOCTb CBOMX NOE3[0B U
COKpaTUTb noTpebneHne 3Heprum Ha 40
%. HoBble nérkue noesna C YaAUMHHEHHOM
thopmoit «HOCa» ros0BHOrO BaroHa 6onee
a’3pofMHaMUYHble 1 ropa3fo bonee 3Hep-
roaccdektusHble (Puc. 3.2.4).

MHorue 3apybexHble XenesHo[0poX-
Hble areHTCTBA aKTUBHO MHMOPMUpPYIOT
CBOMX MaccaxupoB o 6onblen 3Kono-
TMYHOCTN WMEHHO XKeNe3HOAO0POXHOro
TpaHcnopta (Puc. 3.2.5).

Ecnu Bbl netuTe Kyma-to CaMon&ToM, Puc. 3.2.5. [lpumep uHpopmuposaHus naccaxupos noe3oos o
To BLIGUpaliTE aBUAKOMNAHNW, UCMOAb3Y- MeHblUeM BKIA0e Xene3HO00POXHO20 MPaHCnopma 8 u3meHe-

. HUe KAUMAma No cpasHeHuko ¢ dpyeumu cpedcmeamu nepedsu-
towme HoBbI napk camonetoB. OHW OKa-  wenus (06pamHas cmopora 6unema e Mmanuu,).

3bIBAIOT MEHbLUIEE BUSHUE HA COCTOsAHUE
OKpY)KalolWei cpeapl U Kaumar, yem 6o-
nee cTapble MoAeNu.

Complimenti, con la scelta del
P Ayt P . al pianeta emissioni di CO,
npu pa3pa60TKe HOBbIX mMopenen Camo- Ad asampio, ennfranta i kg di CO, smessl in madia®

-
NETOB 6blNa CKOPOCTh, TEMepb K BONPOCY PR, pmeiansicon ad Qi slls Biade: ’f
6osiee cUCTeMHbI noaxod. Bo BHMMaHKe
pa3paboTyMKamMu NpUHUMAETCA COKpalle-
HWe KonuyecTsa TONAMBA U YrNEpOLHOro
cnefa npu npoussoacTee. Pa3paboTymku
3aHOBO MPUCMATPMBAIOTCA K TypOOBUH- -I-ﬁ
TOBbIM camonétam. Ecnu net pBapuatb ¢b}ﬂ
Ha3aj Ka3anocb, YTO BpPeMs TaKuUX CaMo- Roma - Venazia
NEToB npowno (peakTUBHble NaNHepsl * Dok da elaborarions ENEA (rfenmento oo 2008;
OKa3anucb ObICTpee), TO CerofHs noau ** Vulore rispormioto per posseggend rispento alla media ira culo ed aereo
CHOBA 33aAyManucb Haj YCOBEPLIEHCTBO-
BaHMEM CTaporo B1Aa CaMONETOB.

Napaofi - Milano

HekoTopble aBMaKOMNaHWM NPefoCTaBAAIOT YCAYrM KOMMEHCauuum BbIOGPOCOB YIMEKUCIO-
ro rasa ot nepenéta. VIHTepHeT-cepBUCHl NO3BONAIOT paccumTbiBaTh BblOpochl CO2 npu nobbIX
nepenérax U OJHOBPEMEHHO WX KOMMeHcupoBaTb. Hanpumep, pnuTenbHbId nepenér
(noytn 18 Thic. KM) U3 Bepnuna B CaH-®paHumcko KomnaHuei «JlodTraH3a» CONpoOBOXAAETCS
Bblopocammu 1440 T CO2 Ha 1 naccaxupa. Pasmep komneHcauun ans nonéta B 06a KoHUA B 3KO-
HOMUYECKOM Knacce coctaBut 29 eBpo. BHecéHHble naccaxupamu cpeactsa nowayT
Ha NPUPOJOOXPaHHbIE MPOEKTbI, CBA3AHHbIE C U3MeHeHUsMU KnumaTa (Puc. 3.2.6).
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Puc. 3.2.6. Pacyém sbibpocos (02 u pasmepa KomneHcayuu
om nonéma bepaun - CaH-@paHyucko — bepauH 8 3KOHOMUYe-
CKOM KJ1acce camonémom Komnauuu «Jlrogpmean3a.

In cooperation with DE | EN

& Lufthansa

Your flight:
From: Berlin (DE), SXF to: San Francisco (US), SFO, Roundtrip, Economy Class, ca. 18,300 km, 1 traveler

CO, amount: 1.440 t

Portfolio: lufthansa

Your contribution to carbon compensation: EUR 29.00
This will support the two climate protection projects "Solar Lighting in rural Ethiopia" and
"Energy-efficient Cook Stoves for Siaya Communities, Kenya".

£myclimate

1%l e Gold Standard

Pacckaxute pogutensm 06 3Hepro3achheKTUBHOCTU aBTOMOOUIEN, €CIM OHW NAAHUPYIOT No-
KynKy. MoAcKaXuTe UM, 4To HYXHO BblOMpaTh aBTOMOOMbL KNAaccoM He HUXe EBpo-4 (eBponeit-
CKMe 3KONOrMYecKne CTaHaapThl pernaMeHTMpYIoT CofiepiKaHue B Bbixnone aBToMobOUei yrneso-
AOPOAO0B, OKCMAOB 3a30Ta, yrapHOro rasa u TBEpAbIX YacTuLL).

,U,J'IFI TOro YTOObI YMEHbLWNTb BNUAHUE aBTOMOGMANEN Ha KnKUMarT, HEO6X0}J,VIMO CO6J'IlO,U,aTb npa-
BWJ1a 3KOBOXAEHUA N COKpallaTb TpaHCI'IODTHbIﬁ yrnepo,u,Hblﬁ cnen. I'IpaBMna JKOBOXOEHNA UME-
0T HE TONbKO 3KONOTMYECKUIM CMbICA, HO M 3KOHOMUYECKM BbIFOAHbI CAMUM Bnagenblam. Paccka-
XuTe 06 3TOM B3pOC/ibIM, KOTOPbIE UCNONb3YIOT aBToMo6unu!

Bonpoc 06 3¢hheKTUBHOCTM M 3KONOTMYHOCTU aBTOMOOMNbHBIX BUraTeNeil TaKKe ocTaéTcs
OAHUM W3 CaMblX aKTyasbHbIX. ECIM OTHOCKUTENIbHO HEAABHO OCHOBHbLIMWU UCTOYHMKAMM TOMIMBA
ANs TpaHcnopta OblM MasyT, CONApKa U GEH3WH, TO Cceyac UM Ha CMEHY MPUXOJAT MaLUUHBI,
paboTalolme Ha rase — pacxoj TOMIMBA NPU 3TOM MEHSIETCA He CUNIbHO, HO CaMu BbIGPOCHI CO-
AepXaT ropasfo MeHblue 3arpA3HALMX BELLECTB.

Takxe Bbl HAaBEpHAKA 3HAeTe O rMOPUAHBIX aBTOMO-
OuNAX, 3NEeKTPOMOOUAAX M aBTOMOOWASAX, MCMONb3YH0-
Wwux 6uotonnueo. ECcTb M 3K30TUYECKME TPAHCMOPTHbIE
CpencTBa — MalwMHbl, paboTalolme Ha BOAE U ABUKEHUM
Bo3gyxa (BeTpomobunu). CylwecTBYIOT M CONHEYHblE
anektpomobunu! C 1975 roga B Lseiiuapuu nposoasT
MHOrogHeBHoe paniun «Typ fie CoNb», Ha KOTOPOM BCTpe-
4aloTCA BCE HOBUHKM CONMHUeMobuneil. B Hawe Bpems
oHK yxe He pegkoctb. B CWA, bonrapuu, Weeiyapuu
v [epMaHnmM OTKPLIBAOTCA COTHEYHbIE aBTO3aNPaBOYHble
cTaHuum!

Puc. 3.2.7. Mapxoska 0ns 3nekmpomobuned.

feasas o o B K
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Mpasuna 3k080xdeHus:
COKpauiaem mpaHcnopmHsiii y2nepodHslii cned

® Boiko4ame 0su2amesib npu ocmaHoBsKax u 8 doseux ﬂp06KGX.

® (nedums 3a cocmosiHUeM asmomMobusis: NpasuibHAs pe2yauposKa KOJEC CHUXaem no-
mpebseHue monausa Ha 5-10 %, pe2ynspHoe mexHu4ecKoe 00CaYXUBAHUE ABMOMOOUSIA —
00 10 %.

® Pe2y/iApHO KOHMpPOAUPOBAMb Oas/ieHue 8 WUHAX: 0axe 8 20pOOCKUX YCI0BUAX WUHBI,
YpoBeHb 0asieHUs 8 KOMOPbIX HUXe HOPMbI Ha 25 %, yseauqusaom conpomusaaemocms
asmomobuns npu cmapme ¢ mecma Ha 10 %.

® /icnonb3o8ame cucmemy KAUMAM-KOHMPOJIA/KOHOUYUOHUPOBAHUA 8 asmomobuse
bepexxHo: He UCno/b308amb, ec/lu memMnepamypa oKkpyxarouweli cpedsl mo2o He mpebyem,
He OMKPbLIBAMb OKHA, eC/lu CUCMeMa KAUMama BK/0YeHd.

O TOpMO3LImb niasHo, 3mo no3B80JiAem ucnoJjib3osams npeumyuiecmsa UHepUUoOHHO20 o8u-
JKeHus asmomobuns, ,DGCXOO_VH MUHUMQ@JIBHOe KoJiu4ecmBso monjiusa.

® [lo0Bo3umb nonymyuKkos. B 3anadHsix cmpaHax 3mo Hasbisaemca «kapnyny. [lepesoss
C coboli ewé 3—4-x 4es0BeK, BbI COOMBEMCMBEHHO CHUXaeme BblIOPOChI 8 3—4 pasa.

o Jlgueamsca 8 00HOM psAdy: NOCMOsHHbIE NnepecmpoeHus cnocobcmsyom yseaudeHurn
pacxoda monausa u coomsemcmseHHO 8bI6POCOB Y2IeKUC1020 2a3d.

® Buieaxams 3a6/1a208pemMeHHO, u3be2ams Noe300K 8 Yackl NUK, 3apaHee NJAAHUPOBAMb
mapwpym.

® F30umb ¢ He6oMbWOUl, HO NOCMosHHOU cKopocmbio. MeHblie N0b308aMbLCA NEAAsbIO
mopmo3a, 60/1ble 0BU2AMbCS HAKAMOM, MOPMO3UMb U Pa320HAMbCSA 6oJiee NaagHo, Npo-
2HO3UpoBams cumyayuto Ha dopoze (He paszoHAMbCA neped KPACHbIM CU2HAJIOM CBemo-
¢opa). CnokoliHbIl cmusb BoXO0eHUS npuBoOUM K 3KOHOMHOMY pacxo00B8AHU MONaUBd.

® He Bo3ums nuwHull epy3 Ha Kpsiwe. Ha ckopocmu 120 km/4 nycmoli 60Kc 01 6azaxa
ysenuyusaem nompebaeHue monausa Ha 5-10 %, 6OKC 015 20pHbIX bl — HA 10-20 %,
gesiocuned — Ha 30 %, 3anosiHeHHbIU 6OKC 014 6azaxa — Ha 35-40 %.

CospemeHHbILi 3/1eKmpomMo6U/Tb.

| | 1 P \

| '4-_1| 1]1_ J . e
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Hap co3paHuem 3KonormyHbix aBTomobuneit cerogHs paboTaloT BCe KpynHble aBTONPOU3BO-
autenn — ot «TonoTbl» u «Ayau» po «®eppapu» u «Ponnc-Poitca» — 3KONOTMYHOCTb MaLIMUHBI
CTana TakWUM Xe BaxHbIM (DaKTOPOM Npu e€ NoKymnKe, Kak kKauyecto, 6esonacHocTb U ueHa. Kom-
NaHUN COPEBHYIOTCA MeXAy 060/ B CTPEMJIEHUU MAKCMMANbHO C3KOHOMMUTb 3HEpPropecypcbl
1 B CBEAEHUN K MUHUMYMY HEraTUBHOIO BO3[ENCTBUSA HA OKPYKaIoLyIo cpeay.

BbiGpoChl NapHUKOBBIX ra30B B MacWTabax ropoja MOXHO COKpaTUTh, NOOYAWB Ntofeid, Nosb-
3yOLWMXCA aBTOMOOUAAMY, NPeLnoYecTb 0OLEeCTBEHHbIA TpaHCNOPT. Ho Ans 3TOro ropoAcko
TPaHCNOPT [ONKeH ObiTb ObICTPLIM U YAO0OHBIM, 0XBATbiBaTh BCE PalOHbI FOPOAA, CBA3bIBATb LIEHTP
C OKpanHaMu, lO/IKeH CTaTb 6onee HaAEKHON M [elWEBOIl anbTepHaTUBON NMYHOMY aBTOMOOUSIO.
Ecnu e nepeBecTy 06WWeCTBEHHbIA TPAHCNOPT HA NPUPOAHbIN a3, rTMOpUAHbIE U 3NEKTPOLBUTa-
Te/N, MOXHO CYLECTBEHHO CHM3MUTb BbIOPOCHI MAPHUKOBbIX rAa30B M YNYy4WNUTL KA4eCTBO BO3Ayxa
B FOPOACKON yepTe.

Kapnyn — coemecmHbie noe3dku Ha asmomobune

Kapnyn (aHen. carpool) — 6e3803me30HbIl NpoB03 Nonym4uKos, 06bI4HO Npu exeoHes-
HbIX N0e30KaX.

Imom cnocob nepedBuxxeHus N0380Jisem CHU3UMb HA2PY3KU HA MPAHCNOPMHbIE cucme-
Mbl 20p0008.

lMepsoe 3HayumenbHoe ynomuHaHue o kapnyne damupyemcs 1940-mu 200amu. Tozda
snacmu CLUA ¢ yenbto obecneyums apmuto monaugom 0643au asmosiadesbyes 8 ntoboe
nymewecmsue 6pams 8 80U asmomobuibL nonymyukos. Takum o6pa3om CMpaHa 3KOHo-
muna 6bl 02poMHoe Kosuyecmso beH3uHa. 00HaKo 3ma udes umena 0OUH CyujecmseHHsl
Hedocmamok: asmomobuaamMu 8 mo Bpems 8a0enU Nullb obecneyeHHble 00U, Komopsle
He XeNa/Iu CaXamb 8 CBOU MAWIUHbI C1y4aliHbix mo0ed.

B 1970-e 200b1 8 Jloc-AHxenece Bnepsbie noABUIUC, 0MOe/ibHbIe N00ChI 0BUXeHUS 015
Kapnyna, celiyac ux MHo2o Kak 8 CesepHoli Amepuke, mak u 8 Espone (oHu obo3Hayaromcs
CneyuanbHbIMU 3HAKaMU, a makxe 6esbiM poM6OM, HAHECEHHbIM HA NOBEPXHOCMb OOPOX-
H020 NosIoMHa). B Hawu dHu kapnyn cnocobcmsyem cokpaweHuto yucaa asmomobuneli Ha
00po2ax, ymeHbwiaem nompebHOCMb 8 NAPKOBOYHbIX Mecmax, a 8 2106a1bHOM Macwmabe
no380s17em yMeHbW UMb BbI6POCHI NAPHUKOBbLIX 2a308. [ naccaxupos sbl200a cocmoum
8 3KOHOMUU cpedcm8 (YMeHbLWamcsa pacxoobl HA MONJUBO, PEMOHM, NAPKOBKY).

Puc. 3.2.8. BvideneHHble Kapnys — noaockl Ha Wocce
01 asmomobuseli ¢ naccaxcupamu, CLUA.

- 4 -
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Benocuned — campiii 3K0102U4HbIU BUO mMpaHchopma

CambiIl 3K0102U4HbIL, NPOCMOU 8 IKCNAYAMAYUU U K MOMY e nosie3Hbll 0115 300p08bsA
8U0 mpaHcnopma — gesocuned. Y4éxble noocyumanu, 4mo eciu Kaxobil 0eHb 0obupamscs
00 WKO/bI UU pabomsl Ha BesloCUNede BMeCMo asmoMobU/I[, MO MOXHO COKpamume Juy-
Hble BbI6POCHI NAPHUKOBbIX 2a308 HA 1 m 8 200.

OcobeHHo nonynsapHbI sBenocunedsl 8 Hudepnavoax, Jaxuu, Hopseauu, LLiseyuu u lepma-
Huu. B Konereazere 1/3 wumeneli dobupaemcs 0o pabomsl Ha sBesocunede. B Amcmepdame
40 % xwumeneli noNb3ylOMCs BEOCUNCOOM KAXObIl OeHb, a 00Was OIUHA BeNOCUNEOHbIX
dopoxxek 8 amom 2opode cocmasnsem 400 Km.

3.2.2. | bbiTOBas TexHUKa U 3neKTponpnoéopsl

Bo MHOrux cTpaHax Mupa AeNCTBYeT CrnelunanbHas cucTeMa MapKUpOBKM ObITOBLIX NpMOOpPOB
no ux 3¢ eKTUBHOCTH.

EBponeiickas 3TukeTka aHeproaddektnsHocTu (European energy label) obs3atensHa gns He-
KOTOPbIX ObITOBbIX 371€KTPONPUOOPOB M Namn, npogasaemblx B ctpaHax EC ¢ 1995 ropa (Puc. 3.2.9).

Lenb 3TON 3TMKETKM — AaTb NOKynaTtenaMm BO3MOXHOCTb CPaBHWUTb 3HEPro3eKTUBHOCTb,
a TaK)Xe HeKOTOpble CBOWCTBA aHANOrMYHbIX TOBAPOB OAHOIO MW HECKONbKMUX NPOU3BOAUTENEN.
Haunbonee aHeproadeKTUBHbI TOBAPHI, MMetoLme Knacc 3Hepro3ddeKTUBHOCTU «Ax, TG0 «A+,
«A++», «<A+++».
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Puc. 3.2.9. CumsosibHAA 3MuKemKa 3Hep2o3pexkmusHocmu
HOB020 006pasya 017 Xon00UMbHbIX Kamep, npodasaembix
Ha meppumopuu cmpaH Esponelickozo coro3a.

Knacc aHepreTuyeckon appeKkTBHOCTU
npubopa

lopoBoe noTpebneHne 3NeKTPoIHeprium KBT-y,
“3MepeHHOe B COOTBETCTBMM CO CTAHAAPTOM,
U3 pacyeta paboTbl Npubopa 24 Y B TeYeHUe
365 gHen

o 06wmit nonesHbin 06LEM (B NUTPax)
LN XPaHEHUA CBEXUX NPOAYKTOB

06wmit nonesHbin 06LEM (B NUTPax)
L1 XPAaHEHUS 3aMOPOXKEHHbBIX

9 YpoBeHb wyma (B feunbenax)

3Hak 3HeproaddekTuBHocTu «Energy Star» 6bin pas-
paboTaH AreHTCTBOM Mo oxpaHe okpyatowen cpeasl CLLA
(EPA) B 1992 ropy. CraHaapT, npu BbINONHEHUMW YCNOBUM
KOTOpOro Aasanocb NpaBo Ha UCNONb30BAHME MAPKUPOB-
KW, 6biN NpefHa3HayeH ANA KOMMbIOTEPHbIX MOHWUTOPOB
C HM3KUM 3HepronoTpebnennem. Ceityac 98 % Kommblo-
TepoB MMeIOT 3Ty MapKupoBKy. CerogHa Takas MapKku-
pOBKa NpucBanBaeTcs Takxe 65 Apyrum tunam TOBapoB:
oT npubopos fo cTpoeHuit (Hanpumep, B CLUA 3T0T 3HaK
3HEproaeKTUBHOCTM MUMeloT Gonee 1,4 MAH 3[aHMIA

n 6onee 20 Thic. 3aBOJOB U Pabpuk).

Puc. 3.2.10. 3Hak 3Hepeo3ppexmusHocmu
«Energy Star», paspa6omatHbili 8 CLUA.

g,

ENERGY STAR

B 2002 roay ¢ nomolbto nporpammbl «Energy Star» amepukaHupbl COKpaTUaM BbIGpoCk nap-
HUKOBbIX ra3oB Ha 53,5 MaH T CO2, 3KBMBANEHTHbIX TOAOBbLIM Bb|6pocaM 14 mnH asTomobunei,
M n3bexanu UCnonb3oBaHWUs 3Heprumn B pasmepe 5,3 MBT. ITo N03BOAMIO B LLEIOM CIKOHOMUTD
7 Mnpa ponn. B 2012 roay cokpatyeHue BbIOPOCOB NapHUKOBbIX ra30B OblN0 yKe paBHO 254,7 MAH T.



JTkKeTKa 3HeproathdHeKTUBHOCTM coobLaeT NnoTpebuTento He ToNbKO UHbOpPMaLMio 06 KO-
HOMWYHOCTM NPUOOPA, HO U O ero BO3MOXHOCTAX. Beab cTMpanbHas MalWWHa AOMKHA B NEPBYIO
oyepefb XOPOWO CTUPATh U BbIXKMUMATb OeNbE, a y)Ke BO BTOPYI — 3KOHOMUTb pecypchl. B no-
cnefHve roabl NOKynaTenn CTapatTcs BbIOMpaTh TEXHUKY, KOTOPAs HE TONIbKO XOpoLW o paboTaeT,
HO 1 3KOHOMUT UX ieHbr, @ 3HaYuUT — u pecypcol 3emnn (Puc. 3.2.11).

Puc. 3.2.11. BnusHue 3Hep203¢hchekmusHOLl MAPKUPOBKU
U MUHUMGJIBHBIX CMAHOAPmMo8 3Hep203¢pexmusHocmu
HQ pbIHOK X0A100UILHUKOB U MOPO3U/ibHUKOB 8 cmpaHax EC.
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Bnpoyem, nOMUMO 3HEPro3PEKTUBHOCTH, HAM HYKHO HE OWMBUTLCA U C OLIEHKOI BAUAHUS
3/IeKTpUYecKoro npubopa Ha 3aopoBbe. Beab HoBble NpUGOPLI, KOTOpbIe N03BONAT 3 HeKTUB-
Heil MCNONb30BaTb IHEPTrUI0, KOHCTPYMPYIOT MHKEHEPDI, @ HA BONPOC O TOM, KaKOe BO3AeNCTBUE
3T0 M300peTeHMe OKaXeT Ha OpPraHW3M Yes0oBEeKa, MOTYT OTBETUTb TONbKO MeauKu u 6uonoru.
[la v He Bcerfa no6oyuHble 3 deKTbl 04eBUAHbI Cpa3y! M03TOMyY cyyaeTcs Tak, YTo Bpep OT KaKoii-
TO HOBMHKM OOHAPYKMBAETCA NULWbL NO NPOLWECTBUM BpeMeHU. HeaocTaTku HOBbIX TEXHONOT Wil
He 03HayaloT HEBO3MOXHOCTM UX UCMOJb30BATb — BEflb KOHCTPYKL MM MOXKHO COBEPLIEHCTBOBATb.
Ho B nto6oMm cnyyae Mbl LOMKHBI OTHOCUTBLCA K HOBBIM NpUGOpPaM BHUMaTENbHO — 6e3 npegpac-
CYNKOB, HO 1 6e3 6ecneyHoCTH.

Hanpumep, HeflaBHO Hayann pacnpoCTPaHATLCA UHAYKLUMOHHbBIE KYXOHHbIE NANUTHI, KOTOPbIE
0YeHb ya0OHbI B UCMONB30BAHNUM M IKOHOMHO TPATAT SHEPIUI0 — OHU HATPEBAIOT He BCE BOKPYT,
a TONbKO AHO KacTtpionu. OQHAKO BO3[ENCTBUE BUXPEBBIX MAarHUTHbLIX NOJMEN HA YenoBeKa ellé
He UccnefoBaHo.
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3.2.3. | 3enéHoe cTpoutennCcTBo. lMlaccUBHbIE U AaKTUBHbIE AOMA

ABTOMOOMNAMM MNU [aXe MOJHbIM Habo-
pOM ObITOBOM TEXHMKM MOJb3YIOTCA HE BCe —
3TO BOMPOC 00pasa XU3HW. A BOT B Xuauwe
HY)XAatoTcs Bce noau. No3Tomy naes nocTponTb
Hanbonee 3Hepro3deKkTUBHLIA [OM Bcerga
BOJIHOBaNa yenoBeka. M KpecTbsiHCKue uM306bl,
M WATPbl KOYEBbIX HAPOAOB BO3BOAUIUCHL C
YYETOM HAPOAHOTO 3HAHWA, [LaXe €eCin OHO
He 00bACHANOCH Hay4yHo. Pycckas neuyb, Ko-
TOpYIDO Cenyac MOXHO yBMAETb 4Yale B
CKa30YHbIX uibMax, Obila OYeHb XOpo-
Wwnm npumepoM  3Hepro3ddeKTUBHOCTH.
ToncTole CTEHKW XOPOWO XpaHUAU  Tenno,
AbIMOXOJ C MepeMblyKaMW MO3BONAN B3ATb V

. Puc. 3.2.12. Buuku — kgapman 30aHuli ¢ HUKUMU
AblMa BCE €70 TE€NNO. 3Hepeozampamamu 8 XenbCuHku (PuHasHOUS).
B ¢hacad 30aHus 8cmpoeHs! naHeu, akKyMyaupyio-

Ho BepHémcs B Hawe BpemA. B Havane 1974 LLle ConHesHyIo FHep2ul.

roAa NPOM30LWEN Pe3KNii CKAYyoK LieH Ha HeTb,
pacxofbl Ha obecneyeHue XWibsi 3HEpruei
pe3Ko BO3pOC/M, U 3TO NOPOAUNO BCMIECK aK-
TUBHOCTM n306peTatenein. Hayanu nosBasTbCs
nepBeble 3K30TUYECKME JOMUKM, X035eBa KOTO-
pbIX BONOLWANN B XU3Hb IKONOTUYECKME NOJ-
X0[bl, UCNONb30BANMN UCTOYHUKM aNbTEPHATUB-
HOM 3Heprun. 3aTem HavyanocCb CTPOUTENLCTBO
cneuuanbHbIX AEMOHCTPALMOHHBIX 3A4aHWNA, B
HEKOTOpbIX CTpaHax NpaBMTENIbCTBO Ha4yano
NOOLWPATb TAKNE NMPOEKTHI.

B 2002 rogy 6b1n oduLManbHO yupexaéH BceMUpHbIA COBET N0 3KONOrMYECKOMY CTPOUTENb-
CTBY, KOTOpbI 00befuHseT 30 ThiC. KOMNAHUA B chepe CTPOUTENbCTBA U HEABUKMMOCTU M3 80
CTpaH mMupa. Ero y4acTHMKM NOCTOSHHO WLLYT HOBbIE CMOCOOLI CHU3UTH KONMYECTBO PECYPCOB,
KOTOpble NOHAZ00ATCA HA BCEX CTAAUAX XKU3HW 3[4AHUA: U NPU CTPOUTENLCTBE, U NPU UCMONb30-
BaHWUM, U NPU PEMOHTE U AeMOHTAXe, A1 KOTOPOro KOrAa-HWOyab HacTynUT CPOK. YunTbiBaeTCA
HE0OXO0AMMOCTb CHUXATb BbIOPOCHI MAPHUKOBbIX Fa30B U 3arpsi3HEHKE BOJ, MUHUMU3UPOBATL KO-
NIMYEeCTBO MYCOPA, 3aWNUTUTL GNUXKaWyo cpedy obutaHus. Takue 3aHnsa 06xoaaTca Npu cTpou-
TeNIbCTBE HECKOJIbKO JOPOXe, Of/HAKO 3TN HALEHKM OKynatoTca yxe 3a 5-10 ner.

B 3aBucumocTu oT TOro, Hackonbko 3tdekTBeH 3Heprocbeperawlnii oM, ero Ha3biBaloT
MaCCMBHbIM UM aKTUBHbIM. [lacCMBHbIV JOM HE HYX[AETCA B OTONAEHUU UK NOTPEOASET OKONO
1/10 yacTu 3Heprum, Kotopas notpebosanack 6bl NOXOXKEMY 0ObIYHHOMY JOMY. A BOT aKTUBHbIiA
[IOM He TONIbKO TPAaTUT Mo 3HEPrim, HO faxe cam e€ BbipabaTbiBaeT — a NPU KaKUX-TO YCIOBUAX
MOeT [aXe 0TAaBaTh eé B LeHTPaNbHYI0 3neKTpuyeckyto cetb! BcTpeyaetcs Takke BbipaxeHue
«YMHbI [JOM» — 3TO 3HAYUT, YTO B HEM MPOMCXOAMUT aBTOMATUYECKUIA aHANNU3 3HepronoTpebne-
HUA U aBTOMATUYeCKOe ynpaBieHne KakuMn-To npubopamu.
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MaccuBHbIN AOM

OpHa U3 raBHbIX MAEH NAaCCMBHOTO OMA B CEBEPHbIX CTPAaHAaX — YMeHbLIEHWE TENNONOTEPD
30aHua. B upgeane otonneHune naccMBHOro AoMa Npoucxoaut Gnarogaps Tensy, Bblaensemomy
KMBYIWMMN B HEM NtofbMU U ObITOBbIMKU Npubopamu. Mpu HEOOXOAUMOCTU [OMONHUTENBHOIO
o6orpesa xenartefbHO UCMNONb30BaThb aNbTEPHATUBHbIE UCTOYHUKM IHepruun. Mpu cTpouTenbCcTBe
TaKoro JOMa HepeaKo MCNOMb3YIOTCSA KUPMUYK, U TOTOBJIEHHbIE U3 NepepaboTaHHOro Cbipbs.

Tennon30aMpyoTCA He TONBKO CTEeHbl, HO U NOJ, NOTOOK, YepaakK, nofBan... Aaxe pyHAaAMEHT.
TwarenbHO NPOCNEXMUBAETCH, YTOOBI B KOHCTPYKLMMU HE ObINIO TaK Ha3biBaeMbIX KMOCTUKOB X0J10-
[a» — JeTaneil u nepemblyek, Bpoge Obl MANEHbKMUX, KOTOPble MOPOi CTAHOBATCA MPUYUHON OX-
NAXAEHUs 3[AHUN, B LLESIOM NPEeKPaACcHO yTenn&HHbIX. MpuMeHsas NogoOHbIE TEXHONOTUW, MOXKHO
CHU3UTb NoTepu Tenna noytu B 20 pas!

konozuyeckue cepmugpukams! 014 30aHull

B nocnedHue 20061 nonyyunu 6onee wupokoe pacnpocmpaHeHue cmaHoapmsl 3KO0-
euqeckoli cepmugukayuu 30aHull. Haubonee npusHaHHsle U pacnpocmpaHéHHble 8 Mupe
cucmemsl — BREEAM (Benukobpumarus), LEED (CLUA) u DGNB (fepmarus).

Cucmema 3xonozuyeckoli cepmugpukayuu BREEAM paspabomara 8 1990 200y.
Ha ce2o0HAwHULl deHb 8 Mupe Hacdumsigaemcs 6onee 200 moic. 30aHud, noay-
quswux smom cepmuguxkam. OyeHUBAOMCA KA4ecmso ynpasjeHus 30aHuem,
300posbe U Camo4yscmsue XUJbU0oB, 3HEep203ppekmusHOCMb, mpaHcnopm,
8000, UCNO/b3yeMble Mamepuasbi, 0Mxo0bl, UCNONb30BAHUE 3eMe/IbHO20 y4acm-
Ka, 3a2psA3HeHue.

Cucmema 3xonoeuyeckol cepmugpukayuu LEED pazpabomara 8 1998 200y.
Kpumepuu oxsamesigatom 6 pa3denos: ycmolyusoe passumue meppumopuu,
A pexmusHocmb nompebaeHus 800bl, 3Hep2ul, 0OXpaHa ammocghepHo2o 8030yxa,
mMamepuasnbl U pecypcol, Ka4ecmso BHympeHHel cpedbl, UHHOBAYUU. 30aHUsA Mo2ym
npemeH008amb HA 4Yembipe YPOBHA cepmuuKkayuu: 06bIYHbIL, cepebpAHbId,
30/10moli U N1IAMUHOBLIL, 8 3ABUCUMOCMIU OM KOUYeCMBA HABPAHHbIX 6aN08.

OH 0CHOBAHA Ha uOee KOMNJIEKCHO20 NIGHUPOBAHUSA: OYEHUBAIOMCA CPA3y KO-
JI02Usl, 3KOHOMUKG, COYUGbHO-KYbMYPHbIL U (YHKUUOHANbHBIL acnekmesl,
a maxxe pacnosioxeHue 30aHus.

Cucmema 3konoeuyeckol cepmucpurayuu DGNB pazpabomara 8 2009 200y.

lepsoe 30aHue Ha bauxHem Bocmoke
¢ hnamuHosbIM cepmugpukamom LEED

lTocmpoexHoe 8 1995 200y, 30aHue Top2oso-npomsiwneHHold nanamsl [y6as (06vedu-
HEHHble Apabckue IMupamsl) ABAeMCA APKUM NPUMepoM moeo, KaK cmapbili HebocKpéo,
nompebastowull 60bWo0e KONUYeCmB80 3Hepeuu U 800bl, MOXHO nepedesams 8 COBpeMeH-
HOe, 3K0JI02UYHOe U 3Hep203ppekmusHoe 30aHue.

C 1998 no 2013 2006l nompebieHue 3HepauU Ha 4Yen08eKa
8 30aHUU COKpamuaocb Ha 63 %, a 800bl — HA 92 %, Yymo a...ll- Sy
no380uUM10 C3KOHOMUMs noymu 5,8 maH donn CLUA Ha onna- :
me c4yemos. [locne peKoHCMpyKyuu He6OCKpé6 noayyun
cepmugukamsl «Energy Star» u nepsbili Ha 8céM buxHem
Bocmoke nnamuHossiti cepmucgpuxkam LEED.
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TwarenbHO NpofyMaHa KOHCTPYKLMA OKOH: CTeKkNo-  Puc. 3.2.13. Gomozpapus 8 UHparpackbix
NaKeTbl repPMETUYHbI, CTEKNA CHAOKEHbI CMeLManbHoil “VYaX NOKassisaem, HACKOMLKO SGgeKmus-
. o Hee menJiou3oiAyusa naccusHozo doma (cnpa—
NNEHKOM, KOTOPAs BMYCKAET CBET U TNNO BHYTPb, @ BOT g4y no cpagrentio ¢ 06bivkbiM domom (Cresa).
U3HYTPU UX oTpaxaeT. Camble GoNbLIME OKHA HanpaBJe- .
Hbl HA COJTHEYHYIO CTOPOHY.

MpogymaHa cuctema oborpesa, KOHLMLMOHMPOBa-
HUA U BEHTUAALMM, pacxomylolwas pecypcsl bonee -
(heKkTUBHO, YeM B 00bIYHbIX AoMax. K npumepy, co3pa-
I0TCA TaKue KOHCTPYKLUWM, B KOTOPbIX BbIXOLAWMIA U3
AOMa BO34yX U NOCTYNAKWMN C yAULbI LYT MUMO Apyr
Apyra B cneuuanbHOM Tenn000OMeHHUKE, e HarpeTbii
BO3JyX KBapTUpbl OTAAET CBOE Tenjo XO0NOAHOMY 3UMHeMy BO3AyXy. A NeToM XapKuin BO3yX
C ynuubl, NPOXOAA B AOM NOJA 3eMNEN, yCneBaeT HEMHOMO OCTbITb OT CONPUKOCHOBEHUA C Mpo-
XNafHoM 3emneii. ToYHO TaK e 3abMpaeTcs 3Heprus M y UCNonb3oBaHHOW Bopbl. KoHeu-
HO, MHOTAA M Takue aoMa TpebyeTcs LOMONHUTENbHO HArpPeTb WIW OXNAaAWUTb, HO HYXXHO Ha 3TO
Kyga MeHble 3Hepruu. [paBaa, c TeYeHWEM BpeMeHU OOHAPYXKMACA Y TaKON KOHCTPYKLUM
M MUHYC: BO3AYXOBOJ, BCE-TaKW TpebyeT 3ab60Tbl, U €CNU OH 3anbIINACA, UIW NPU CTPOUTENLCTBE
MCNONb30BANUCh HEHATypasbHbIE MaTepuansl, WAM 4YTO-TO ObINO CAENAHO HEKAYECTBEHHO —
BO34YX MOXET CTaTb HEAOCTATOYHO CBEXMM. Hy)XXHO TakXe NOHMMaTb, YTO M Mebenb B TaKUX
AOMax He ONKHA BbIAENATb B BO3JYX Pa3/inyHble BpeLHble BelecTBa.

i
i
|

Ha Kkpbilwe fOMa ycTaHaBAMBAKOTCA CONHEYHbIE KOMEKTOPbI, a ecin 3T0 yAobHo, To u Be-
TpAKu. [lpy oCBelWeHnn TaKKe WUCNONb3YITCA CaMble 3KOHOMHble NaMmnbl — CBETOAWOf-
Hble, @ rOe-To fAaXe YMyAPATCA OCBelWatb [OM, NPOCTo cobupas conHeuHbln ceet! Cy-
WecTBYeT U MHOXEeCTBO Pa3/IMYHbIX MeNoyen, KOTopble B CyMMe MOryT AaBaTb OLWYTUMYIO
3KOHOMMI0. (TPOMTENbCTBO NACCUBHBIX JOMOB NOCTENEHHO 0OpeTaeT BCE 60NbWKI pa3max — Tak,
k 2006 rogy no Bcemy mupy (6onbleit yacTblo B EBpone) 6bin10 yike Gonee 6 ThiC. NACCUBHBIX
LOMOB, OPUCHBIX 3[aHMWI, Mara3uHoB, WKOJ, OETCKUX CafoB. [JMpeKTuBa, NpuMHATas CTpaHamu
EBpocoto3a B gekabpe 2009 rona, 1 BoBce TpebyeT, yTobbl K 2020 roay Bce HOBbIE 34aHMA ObiAM
ONIM3KN K IHEPreTUYeCKON HelTPaNbHOCTH.

IHepzo3ghpekmusHasa pe3udeHyua npembep-muHUCMpa
Benukobpumanuu

Hom 10-12 Ha [layHuHe-cmpum — 00HO U3 CaMbIX U3BeCMHbIX 30aHull 8 yeHmpe JIoHOo-
Ha. 3mo pe3udeHyus npembep-muHucmpa Benukobpumanuu. Celiyac 300-nemHee 30aHue
nepexxusaem no3manHyto MoOepHU3ayuto, Komopas npedycMampusaem nepexoo Ha HoBble
3Hepaocbepezaroujue U IKON02UYHbIe MeXHOM02UL, MAKUe KaK:
® gBmomMamuyecKuli KOHMPOJib 0CBEUeHUS CO BCMPOeHHbIM dam-
YUKOM OBUXKEHUSA;
® ymusu3ayus menaa, 8bl0esAeMo20 om 37eKmponpubopos,
015 Hazpesa 2opA4veli 800bI;
® yIyYWeEeHHAs menaou3onayus;
® cmecumeiu ¢ 6os1ee HU3KUM pacxo0oM BOObI;
® c6op Oox0esoli B0ObI 0715 OpoLeHUs cada;
® nepepabomka 6osee 90 % cmpoumesibHbiX 0MX0008.
bnazodapsa npoepamme no MoOepHuU3ayuU, pe3udeHyus npemsep-
MuHucmpa Benukobpumaruu yxe nony4una cepmuguxkam 3Hep-
203pexkmusHocmu BREEAM.
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Ixkowkona 8 CLIA

B cpeoneli wrone Cudsenn ®peros (CLLUA) nompebneHue 3Hepeuu cHuxeHo Ha 60 %,
800bI — Ha 90 %.

Bo dsope wkonbl uckyccmseHHoe b6osomuye-
npyo, ycmpoeHHoe mak, Ymo 8004 U3 KyxHU
U YMbIBAJIbHUKOB YACMUYHO B HEM o4uwaemcs
U 3amem NOBMOPHO UCNOIb3Yemcs 8 myanemax. » _ :
Ha Kpbiwax pebama svipawusarwm osowu U e Il L L
3e/1eHb 019 cmosi08ol, UCnonb3ya OnA Noausa =1 |2] S '
doxoesyto 800y. [lumbesas 800a 017 mexHuUYec-
KUX HyXO yxe He ucnosib3yemcs!

B smom patiioHe CLIA yacmo 6bisaem o4eHb xapko. [loamomy y 30aHUS WKOJIbI ecmb
cneyuanbHas cucmema oxaaoumesibHbiX 6aweH, Komopsle oxaaxoarom ménnbil 8030yx
C yuysl, npexode Yem OH Nonadém 8o BHymMpeHHUe nomeweHus. TosbKo 8 camble xapKue
OHU B KN1GCCax npuxooumcs B8KAKYaMb KOHOUYUOHEPSbI.

YemaHosneHsl ycmpolicmsa, pezynupyrowue nomoK CONHEYHbIX Jyyeli: OHU Hanpas-
JIAIOMCA 8 nepsylo 0Yyepedb 8 MEMHbIE KOMHAMbI, 20e HyxeH 00NnoJHUmMesbHbIl csem.
Ha okHax, Komopble 8bIX005M HA CONHEYHYI0 CMOPOHY, CO30aHbI CNeYUATbHbI 3aMeMHeHUs,
3auuLanLue BHympeHHUe nomMeweHus om nepezpesa.

AKTUBHbIN AOM

AKTMBHOE 3aH1 e BK/OYAET B Ce05 HEKOTOPbIE U3 yKe YNOMSAHYTHIX 3HeprocoeperanLmnx Tex-
HOJIOTUIA, KOTOPbIE MCMOJ/b3YIOTCA B NACCUBHbBIX AOMAX: TEMIOMU30MALMIO MU PACMONOKEHME OKOH
OTHOCUTE/IbHO CONHEYHOrOo cBeTa. [ToMMMO 3TOro, aKTUBHOE 3[jaHWEe CaMO NMPOM3BOAUT IHEPTUt0
13 BO30OHOBNAEMbIX MCTOYHMKOB, UCMOMb3Ys CONIHEYHbIE KONNEKTOPbI A/ HArpesa BOAbI, reo-
TepMabHble TENJOBbIE HACOChI MU Lpyrue anbTepHaTUBHbIE TeXHONOrMK. [epBbiii B MUpeE aK-
TUBHbII [IOM Obl NOCTPOeH B [laHuu, M HA CETOAHAWHMI fieHb B [laHUK CO3AaH Lenblit nopTan no
aKTUBHbIM JoMamM — www.activehouse.info.

lpumep akmusHo20 doma 8 JJaHuu

«/Jom ON15 XU3HU» — AKMUBHbIU OoM 8 [laHuu C Hys1esbIM
sbibpocom COz. [lom cam npoussooum 3Hepeuro U3 B030-
6HOBJIIeMbIX UCMOYHUKOB U Oaxe 60/blue, YeMm HYKHO
0218 cobcmseHHo20 nompebneHus. ConHeyHbili menso-
80U HACOC U COJIHeYHble KOJIIeKmopbl BbIpabamsisaom
3Hepeuto 019 omonJieHus U Hazpesa 800k, a COJTHEYHbIE
naxenu — anekmposHepeuto. OkHa om nosa 0o NOmMosKa
3aHumarom 40 % ¢acada 30aHuUA: MAK nomewjeHus no-
Jyqarom 60/iblie ecmecmseHHO20 COJIHEYHO20 cBema U
menna. Bce KomHamsl ocHaweHbl damyukamu u yMHoU
cucmemoli ynpasneHus, Komopsle pe2ucmpupylom u no00epXusarm onmumanbHbie mem-
nepamypy U BAGXHOCMb B8030yxd, ABMOMAMUYECKU OMKPbLIBAOM OKHA, Ymobbl npose-
mpumb noMeujeHue, U BbIKII0Yarm csem, K020a Bbl BbIXOOUME U3 KOMHAMbI.
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3.2.4. | 3enéHble ropopa

Mo BCEMY MUPY €CTb MHOXECTBO NMPUMEPOB BHeAPeHUs 3HeprodddeKTUBHbIX TEXHONOTM
B OTAENbHbIX 3aaHMAX. Ho 310 ewé He Bcé! HacTynuno BpeMs, Koraa ntogn 06beauHATCa U ois
6onee macwTabHbIX NPOEKTOB.

JKonoruyeckne ropoga... Yenosek meytaer o HUx faBHo. MpepcTasBbTe cebe Lenbil TOPog,
CMPOEKTUPOBAHHBII B rapMOHUM C OKpYyXKatoweii cpefoi. Xusylune B HEM NtoaM CTPEMATCA pac-
XO[L0BaTh TOJIbKO AeNCTBUTENbHO HEOOXOAMMblE pecypchbl, 3a60TATCA 0 YucToTe npupoabl. Bes
3Heprus B ropoje NPOM3BOAMUTCA C NOMOLLbIO BO30OHOBASEMbIX MCTOYHMKOB. OTXOAbI Nnepepaba-
TbiBalOTCH, 06peTas BTOPYIO XU3Hb. JlIOAM B 3TOM ropoje BCEM CEpALEeM NOHUMAKOT Heobxoau-
MOCTb 3a00Tbl 0 NIaHeTe U Apyr O APYre, @ NOTOMY CPeau HUX LApAT MUP U COornacue...

Bcé Gonbluee KoNMYeCTBO NtofeN XOTeNN Obl, YTOObI 3TU MEUTbl BONAOTUAMUCH B XKU3Hb. U Ha-
YMHaeTca 6onee BAYMUYMBOE NPOEKTUPOBAHUE 3eEHbIX TOPOLOB. B Takux ropoaax YmcTblit BO3-
AyX 1 yncrtas Boga. CtouHble BOAbI NPOXOAAT OYUCTKY U CHOBA UCMOJb3YIOTCA A1 KOMMYHAJIbHbIX
HyX[. Bce oTxoabl TakKe nepepabatbiBatoTCA U MCMOMb3YIOTCA MOBTOPHO. MHOXECTBO NAapKOB W
03Ep B LieHTpe ropoja no3BoNAI0T CyLLeCTBEHHO CHU3UTb 3 (eKT Ten0BOro oCTposa. [lenosble,
MPOMbILIEHHbIE U UMbl 30Hbl TOPOAA CMNAHUPOBAHbI TakK, YTOOLI ObIIO YA0OHO AOOMpaATLCA
13 ,OMa Ha paboTy UK B WKOAY, B TOM YnCie U Ha Benocunefe. Ha Kpblwax JOMOB pa3buTbl cagbl
MW YCTAHOBNEHbI CONIHEYHbIE MaHeNn U 6aku ans cbopa foxaeson Boabl. [pu cTpouTenscTee
KUNbIX U 0OLLECTBEHHbIX 3[aHUI MPUMEHSIOTCA TEXHONOTMMU NMACCUBHBIX M aKTUBHBIX OMOB.

Cpasy Bce ropoaa Henb3s nepefenartb B 3KOJNOTUYHbIE, OAHAKO N0 BCEMY MUPY YIKE HAYMHAET-
Csl YAaCTUYHOE BOMJIOLLEHINE NOAOOHBIX MIAHOB.

Camcé (flaHus)

Xutenu partckoro octpoBa CaMcé MOAHOCTbIO
obecneynBaloT cebs 3Hepruein U3 B030OHOBASEMbIX
MCTOYHMKOB U Aa)e NPOAAlT 4acTb 3Heprun. [ns
AOCTUXEHUs NofobHOro pesynbrata NoHagobmnoch
10 net 1 80 MAH J0NN UHBECTULMIA, ONHAKO BCE BJIO-
KEHUS y)Ke OKYNWUIUCH 3a CYET MPOLAXKM INEKTPo-
3Heprum.

OctpoBuTaHe noctpomnu 10 BETPOBLIX YCTAHOBOK
Ha cywe 1 11 B Mmope. B ob6uwieit cnoxHocTn 3Tn Be-
TporeHepaTtopbl npon3sogat 28 [BT-4 aHepruu B rog,.

,U,J'IFI nonyvyeHna tTensna Ha OCTpoOBE UCMNONb3yeT-
ca BO300OHOBNsAeMas 6uomacca: Conoma, ppesec-
Hbl€ ONUNKKU U Jpyrue oTxonbl paCTEHMVI CXKuUratoTcsa
B KOTEJIbHbIX.

Mnowanb ocTpoBa coctaBnseT 114 KM? OH Bbl-
TAHYT C CeBepa Ha tor noyTn Ha 50 KM u foctura-
eT 6onee 20 KM B CaMoii CBOe LMPOKOW YaCTU.
Ha octpoBe npoXuBaeT 4 TbiC. YeNOBEK, M3 KOTOPbIX
OONbWMHCTBO 3aHUMAIOTCA CENbCKUM XO3ANCTBOM.
B KkpynHelwem HacenéHHOM nyHKTe TpaHebbEpr
nposusatoT Bcero 800 yenoseK, HO OH roOpAo Hasbl-
BaeTCsA ropojomM.

i
L
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Macpap-Cutn (06beanHéHHbIe Apabckne IMuparsl)

Macpap (B nepeBope ¢ apabCKoro s3bika «MCTOY-
HUK») — HOBbI 3Koropog B 06beAnHEHHbIX Apab-
ckux Imuparax (0AJ). fopog pacnonoxeH B amupare
A6y-[labu B 17 KM OT CTONULbI CTPAHbl U HeAaneko
OT MeX[yHapoAHOro asponoprTa.

Npes ctpoutenbcTBa 3e1EHOTO TOPOAA B MYCThIHE,
3HEepruio Ans Kotoporo obecneynBatoT BO30OHOB-
nsemMble UCTOYHWUKM, NPUHABNEXKNT afMUHUCTPALMUN
Aby-[labu. Mpeanonaraertcs, 4To HaceneHue ropoaa
COCTaBUT OT 45 po 50 ThbiC. YeNOBEK, €lE OKONo
60 ThiC. yYenoBek OyayT eXeAHEBHO Npue3XKaTb
B Macaap Ha paboty. OCHOBHblE MPeanpUATUA U KOM-
naHwuu OYAyT Cneunann3MpoBaTbCs Ha pa3paboTke
M NPOM3BOACTBE 3KONOTUYECKM YUCTBIX TEXHONOTUI
¥ ToBapoB. B ropose nonHocTbio 3anpeléH aBToMo-
OuNbHbLINA TpaHcnopT. Xutenu GyayT nepepBuraThCs
newKoMm, Ha Benocunefax, Ha 06LWecTBEHHOM TpaHC-
NOpTe MK HA HOBbLIX, YNPABISEMbIX KOMMbIOTEPOM,
Takcu. Bokpyr ropoaa Bo3BoguTCA BbiCOKas CTeHa
ANs 3alWNUTbl OT rOPAYEro NycTbIHHOTO BeTpa. BHyTpu
OyaeT MHOTO TEHUCTBIX YNOYEK.

B Macpape yxe peincresyer Hay4HO-T@XHONOTMMYECKUA UHCTUTYT, 30eCb TaKKe PacnosioxeH
rnaBHbl opuc MexayHapoOLHOTo areHTCTBa N0 BO30OHOBNAEMbIM UCTOYHMUKAM SHEPTUM.

OctpoB Tpexep-AinneHp (Can-®paHuucko, KanudopHus, ClI.IA)

B wrate KanudopHus B 1939 rogy 6bin co3paH
WCKYCCTBEHHbIN oCTpoB Tpexep-AineHg. [naHu-
pOBaNoChb, YTO Ha HEM OyLeT MOCTPOEH a3ponopT,
HO nomewana Bropas Mwuposas BoiHa. BoeHHo-
mopckue cunbl CLLA noctponnu Ha 0CTpOBE BOEHHYIO
6a3y, koTopas 6bna pacopmuposaHa B 1996 roay.

Cetuac Ha Tpexep-AineHa NpoXoaAaT MPOBEPKY
naev 3KonornyHoro crtpoutenscrtea. lpeagnonaraert-
A, YTO XMUTb Ha ocTpoBe OyayT 13,5 TbiC. YENOBEK.
MpoM3BOACTBO 3NEKTPUYECTBA HAa OCTpoBe Oyaert
NPOUCXOANTL MpPK MNOMOWM CONHEYHbIX OGaTapei,
KoTopbiMu nnaHupyerca K 2020 rogy nokpbite 70 %
KpblWw 3aaHunit (3To gact go 30 MBT-4 3nekTpuyecTsa
Kaxabl rof). EWE oAMH UCTOYHMK INEKTPUYECKON
3Heprunm — BeTpAHble 3neKTpocTaHuuu. [opoxaHe
OyayT NoKynatb OBOWMW U (QPYKTbI C OPraHUYecKoi
thepMmbl, KOTOpas PacnonoXuUTca B 4YepTe ropofa,
OyayT €3AMTb TONIbKO HA IKONOFMYHbIX aBTOMOOUAX
W XWTb B 3KOJ0Max. Bo3sopasalmecs Ha ocTpoBe 31a-
HUA yXKe cepTuduumpoBaHsl no cucteme LEED.
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Iepdopa (AHrnua)

Llepcdopa — HOBBI 3KONOTUYHbINA FOPOA, 3aAy-
MaHHbIA B TPAagMLMOHHOM aHrmunckom cTune. [lo
nnaHy NPOeKT LOMKeH ObiTb 3aBeplWEH K 2020 rogy.
Peanusaumio npoekTa noanepxueaer npuHy Yapnbs.
Bce 3paHua B 3TOM 3KOropope OyayT BO3BELEHb
M3 3KONOrMYECKM YUCTbIX MaTepuanos, MNpou3se-
LOEHHbIX B AHMMKU, Npu4YéM He panee yem B 80 KM
OT MecTa CTpouTenbCTBa. Takum 06pasom yrnepoj-
HbI cnef OT CTPOMTENbCTBA MOXHO OYAeT yMeHb-
WNTb: Befib He HYXHO OyaeT nepeBo3nTb Matepua-
Nbl Ha 60NblIMe PAcCTOAHMA, BbIOPACHIBAs NpU ITOM
B aTMOC(epy NapHUKOBbIE rasbl.

fopoA CnNaHMpOBaH TaK, YTOObI MepeABUraTbCa MEWKOM W Ha Benocunepax Obino yno6HO
n ObICTPO, YTOOLI 6e3 ocoboro yuwepba ans yaobCTBA KUTeNei MOXHO ObiNo Aaxe 3anpeTuTb
aBTOMOOW/IbHBIN TPAHCMOPT B HEKOTOPbIX €ro yacTax. [PoCTpaHCTBO Ha Kpbllwax JOMOB TOXe
OyAeT MCNOMb30BaTLCA: TAM YCTAHOBAT INEKTPUYECKMe BaTapen u GyayT BbIpaLLMBaTh pasNuyHble
pacTeHus.

BankyBep (Kanapa)

KaHnapckuin ropog BaHkyBep n3BecTeH Kak OfuH
13 CaMbIX 3KONOTMYHbIX ropoaos B CeBepHoin Amepu-
Ke. [opoficKue BnacTu pewnnu NoMTH ganblue u npu-
HANM aMOULMO3HBINA NNaH — npeBpaTUTL BaHkysep
B CaMblil «3e1E€HbINY rOPOA nnaHetsbl. [1naH, KoTopeli
Obl1 pa3paboTaH NPy aKTUBHOM y4aCTUM MECTHBIX KU~
Tenen, BKAOYAET TaKne Mepbl, KaK NOJHbIA nepexop
Ha BO306OHOBNsAEMble UCTOYHUKM 3Heprun u 100 %
nepepaboTKy M yTuamsaumio otxopos k 2050 roay,
pasBuTUE CeTU BeNOCUNefHbIX U NewwexoaHbX [Oo-
POXEK, CTPOUTENLCTBO «3€NEHBLIX» 3JaHUNIA, Nepexos,
Ha APYXKECTBEHHblE KAMMaTy BuAbl 0OLLECTBEHHO-
ro TPAHCMOPTa, a TaKXe CO3J4aHue MecTHbIX tep-
MEepCKUX PbIHKOB W ropoackux capos. Kpome Toro,
rOPOLCKME BNACTW B COTPYLHMYECTBE C ONAroTBOPUTENbHLIMU OpraHu3auuamu cosganu PoHp
ANA 3eNEHOr0 ropofa AnA NOALEPKKM MeCTHbIX MHMUMATUB B 3TON cdepe. bnarogaps peanu-
3auum 3Tux mep, BaHKyBep CMOXeT CHU3UTb BbIOPOCH NapHUKOBLIX ra3oB Ha 80 % k 2050 rogy
no cpaBHeHuio ¢ yposHem 2007 ropa.
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Bonpochl

1. B Kakue yacbl 3HepronoTpebaeHne Gonble?

2. Kak Bbl flymaeTe, aKTyasbHbl 11 BONPOCHI 3HEprocbepexeHus
BNA KApKUX CTpaH?

3. KaKk HyXHO NpOeKTUpOBaTb ropoj, YTobbl OH MOT Ha3blBaTbCA
3e/18HbIM?

4. Kak Bbl fymaeTe, B KaKuUx MecTax Ballero oMa MOXeT TepAThCS
Terio? Kak 3Toro MoxKHo nsbexars?

5. 4YeM pa3iMyaloTCa «NACCUBHbIEY, KAKTUBHbIE» U KYMHbIE» LOMA?
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3apaHue 1.

3apaHue 2.

3agaHue 3.

3apaHus

Monpocute y poanTenen KBUTaHLMUM 06 onnate 3NeKTPO3Hep-
rMW 3a NpolewWnin rog, BINUIIKUTE KOANYECTBA NOTPAYEHHbIX
KMN0OBATT-4aCOB W MOCTPOWiTe rpaduK.

Y3HailTe 00bEMbI NOTpebNeHUs 3NEKTPOIHEPTrUM OCHOBHBIMMU
ObITOBLIMW MPUOOPaMU: XONOAUIBHUKOM, CTUPANbHON Malu-
HOM, MbINECOCOM, TeNIEBU30POM, TAMNOYKaMK U fpyrumu. Ins
3TOr0 HYXHO OyaeT: 1) y3HaTb MOWHOCTbL NpMbOpa M3 ero na-
CnopTa; 2) NpUMEpPHO MOACYMTATb, CKONIbKO YacoB B [ieHb pa-
60TaeT 3TOT NpMbOP; 3) YMHOXKUTL 3TO BPEMS HA KONUYECTBO
AHeil B Mecsaue; 4) yMHOXUTb MOLWHOCTb NpUOOpa Ha BpeMs ero
paboTbl.

CocTaBbTe Ha TOM e NUCTKe BTOPOW rpaduk — cymMapHoe
noTpebneHne 31eKTPO3HepruM BawmMmmu GbITOBEIMU Npubopa-
mu. lpoaHanuaupynte nonyumswmnecs rpadumku, nogymaiTe,
noyemy B HUX HabNOJAIOTCA PACXOXKAEHMA U C YEM ITO MOXKET
ObITb CBA3aHO. BmecTe ¢ poauTensmu nopymainTte, 4To BbI
MOeTe cfieNnarb, YToObl COKPATUTb PAcXof, INEKTPOIHEPTUN.

Hapucyiite 60/1bLuyto KapTy 3KONOTMYECKOTO FOPOAa, B KOTOPOM
xoTenu 6ol uTb Bbl. Kak oH ByaeTt Ha3biBaTbCA? B kakoi reo-
rpacuyeckoil Touke bynet HaxoauTbca? Kak B HEM ByayT pac-
nonarartbCs ynuubl? byaer an no HUM e3guts TpaHcnopt? Kakne
npeanpuATMA OyayT B HEM HAaXOAMTbLCA (MK UX He OypeT BO-
Bce)? B kakoi yacTu ropopa GynyT NOCTPOEHbI LJOMA W NOYeMy?
Hapucyitte, kak OypmeT BbimAfeTb BalW COOCTBEHHbIN AOM
B 3TOM ropoge. W3 yero oH 6yaet noctpoeH? K kakomy tuny
AoMoB byneT oTHOCUTLCA? HanuwuTe 06 3TOM COYMHEHMe.

Ha ctpaHuue Bukuneanm «CtabunbHble ropoaa» M Ha gpyrux
MHTepHeT-pecypcax y3HaiiTe 06 3KONOrMYECKUX MHULMATUBAX
B Pa3fNIMYHbIX FOPOAAx MuUpa. PasbiwuTe noapobHyo nHdopma-
M0 O COBPEMEHHOM COCTOSIHUM KaKoro-nubo u3 3konoruye-
CKWX FrOpPOLOB U cfieaitTe Aoknag 06 3ToM ropoje B WKOJE.
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3.3. | YrnepoaHbiii cnep,

Jliobas yenoseyeckas [esaTeNbHOCTb, MPU KOTOPOI UCMOJb3YETCA IHEPTUS, BAUSAET HA KIMMAT.

Mbl €304M Ha aBTOMOOMNAX, NyTeWeCcTBYeM B Lpyrue roposa U CTpaHbl Ha CaMoNETax, NoJb-
3yeMcs TeJleBU30paMu U KOMMbIOTEPAMU, TOTOBUM efly, @ NOTOM yOupaem e€ B XONOAMNbHUK. Mbl
BblpyGaeM neca, 4Tobbl NpousBecTn bymary u mebenb. Mbl BKItOYaeM OTONNEHME 3UMOIA, @ KOH-
AMLMOHEpbl N1eTOM, U CBET B HALIMX AOMAX rOPUT Kpymbii rod. Tak Mbl OCTaBnsem Ha 3emne CBOW
JINYHBIA YINepoaHbIN cneg.

VYrnepoaHbIf cnep — 370 COBOKYNHOCTb BbIOPOCOB BCEX MAPHUKOBbLIX ra30B, NPON3BEAEHHbIX
4eNIOBEKOM, OpraHu3aLuei, MeponpuaTMeM, NPoOAYKTOM, TOpOJOM, FOCYAAPCTBOM MPSMO UM KOC-
BEHHO.

Yenekucnwili 2a3 cocmasnsem okono 75 % scex Bbl6p0COB NAapHUKOBbIX 2a308, CBA3AHHbIX
C OesmenibHOCMbI0 YesnoseKa. [lolimume: Hem Huyez2o «becniamHo20» 0a5 Kaumama!

CHuXeHWe BbIBPOCOB NAPHWUKOBBIX ra3oB — COOGCTBEHHOMO YrNEpoAHOro cnesa — MOXHO
CYMTATb NOKA3aTeNIeM IKOIOrMYECKU OTBETCTBEHHOIO NOBEAEHUS.

[ins yno6cTea nofcyéTa U BOCNPUATUA BCE NAPHUKOBbIE ra3bl NepeBoasT B 3kBuBaneHT CO2,
TO €CTb PACCYUTHIBAIOT, KAKOW 0OBEM yrneKucnoro rasa oo Obl BbiAENEH NPU ONpeaenéHHOM
BUAE fieATeNbHOCTU. ITOT 00bEM YKa3biBatoT B efuHmMLax CO2-3KB.

YanepooHviti cned

* E-mail-coobweHue — 4 2
® Mo xe coobujeHue, eciiu 8 HEM ecmb AoCMamo4yHo 06bEMHoe BoXeHue — 50 2
® nacmuKossil nakem 8 ma2azuHe — 10 2

* 0,5-1umposas 6ymsbiaika ¢ 8000l MecmHo2o npouzsodcmsa — 110 2

® g cpedHem bymebinka — 160 2 A
® MopoxeHoe — 500 2
® napa 0XUHcos — 6 K2
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MpaMbie BbIGPOCHI — 3T0 06BEM YINEKUCNOTO ra3a, KOTOPbIA 3aBUCUT OT UCMOb30BAHUA UC-
Konaemoro Tonnuea. Hanpumep, npsAMoit cnep Npou3BofCTBa — 3TO CKObKO NAapHUKOBbLIX ra3oB
Obl10 BEIOPOLWEHO BO BpeMs paboThl 3aBofa unu habpuku unm Bo BpeMs paboTbl aBTOMALLIUHBI.

KocBeHHble BbIOpOCbl — 06bEM (02, BLIOPOLWEHHbIN B aTMOCheEpY NpK NPOU3BOACTBE 3HEP-
TMU 1 €8 TPAaHCNOPTUPOBKE ANA NPOU3BOACTBA NPOAYKLMM, KOTOPYIO Bbl MOKYNaeTe, U NpeAocTaB-
NeHUA yCIyr, KOTOpble BaM HYXHbl. IMEHHO Ha 3Ty 4acTb YINEPOAHOrO CNeja Mbl MOXEM BAUATD:
Mbl MOXXEM MOJYMaTb — U He KyNuTb OAHOPA30BbIA CTaKAHYMUK, NOAYMATb — U HE NOEXaTb CErofHs
Ha MaLlMHE, a NPONTUCH NELIKOM, NOAYMaTh — U He 3aMyCKaTb CTUPAbHYIO MaLWMHY C NOJIOBUHHOM
3arpy3Koi.

Pacuétbl ymepogHoro cnepa (0co6eHHO KOCBEHHbIX BbIOPOCOB) CIOXHbI, MOCKONbKY HEe0b-
XOAMMO YYUTbIBAaTb MHOXECTBO Pa3HblX PAKTOPOB U HAWTM 6ONbLO 06bEM MHDOpMaLmK. Kpo-
Me TOro, cnef, O4HOrO M TOrO e ToBapa OyaeT OAMHAKOBLIM [/1fi MPOM3BOACTBA U Pa3HbIM Ans
noTpebuTens, NOCKONbKY BAXHO YYMTHIBATb TPAHCMOPTHblE M AAMWUHUCTPATUBHbLIE PACXOLbl
ANA JOCTaBKW TOBapa.

Tak, HanpuMmep, yrnepoaHblit cnep a610Ka U3 CBOEro cafa, CbeAeHHOro Nog, AepeBoM, Ha KOTO-
poM oHo Bblpocno, coctanseT 0 r CO2. Eciun Bbl nokynaete s6/10KK, BbipalieHHble B BalleM peru-
OHe B C€30H (TO eCTb IETOM U B HaYyase 0CeHU), TO YIepoAHbIi cnep sbnoka coctasut 10 r CO2.
YrnepoaHbiit cnep, MMNopTHOro s6noka (NpuBe3éHHoro, Hanpumep, U3 Utanuu) coctasut 150 r CO2.

IKONOrMYecku OTBETCTBEHHbIE KOMMepYecKMe KOMMaHMM KOMMEHCUPYIOT CBOI YIEpOAHbIN
Cnef, WHBECTUPYA CPeACTBA B KIMMATUYECKME MPOEKTbl Uiu npuobpertas yrnepogHble ceptudu-
KaTbl Y M3BECTHbIX KOMNEHCUPYIOWMX KOMNAHWIA. ToBapbl UAU YCIYTY C HUSKUMU UNU HYNEBLIMU
Bblopocamu CO2, nnn BbIGPOCH! OT KOTOPbIX ObIIM KOMMNEHCUPOBAHBI, MOTYT MOJYYUTb COOTBETCTBY-
HOLLYI0 HU3KOYIEPOAHYIO UK YINEPOSHO-HENTPANbHYIO MapKUPOBKY, MOLTBEPKAAIOLLYIO UX «LpY-
XeCTBEHHOCTb» Knumaty (Puc. 3.3.1). Takas MapKuUpOBKa BAKUAET HA BbIGOP NoTpebuTeneit B nonb-
3y MIMEHHO 3TOro TOBapa Uiu ycayru.

c‘rH‘E pnﬂll .
NEUTRAL 5 Puc. 3.3.1. llpumepsi yenepoOHO-HelimpanbHbix
COMPANY MApKUPOBOK.
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Bonpochl

1. Yo TaKoe yreponHbiii cneg?

2. B KaKkux epuHMLAX CYUMTAETCA YINEPOAHbI cnep?

3. Yeit yrnepopHbit cnep Gonblie: y KAYOHWKM, BblpaleHHON
B COOCTBEHHOM 0ropofe, Unu y KnyOGHUKK, KOTOPYI NpUBE3NMN U3-

3a py6exa 1 kpacuso ynakosanu? Moyemy?
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3apaHus

3ap.a|-w|e 1. Tect «Mo# yrnepoaHbIn cnepy
A. Korga B MarasuHe Bbl nmpuobpetaete oBowy, GpyKThI,
TO Yalue BbibupaeTe:
— MeCTHble, HeynakoBaHHble (1 6ann);
— 13 I0XKHbIX PETMOHOB CTPaHbI, HeynakoBaHHble (2 6anna);
— 13 ®paHumun, HugepnaHpos, ApreHTUHbI UNKU [PYrux CTpaH,
HeynakoBaHHble (3 6anna);
— UMNOpTHble, pachacoBaHHbIe B UHAUBUAYANbHbIE YNAKOBKM
(4 6anna)?

b. CymKa, c KOTOpOM Bbl XO4MTE 3@ MOKYMKaMU:

— NbHAHAA UM xnonyatobymaxHas (1 6ann);

— GyMaxHbIi naket (2 6anna);

— NOAMUITUNEHOBLIN NAKET, HOWY ero ¢ coboi (3 6anna);

— MOMUITUNEHOBbIE MaKeTkbl, KOTOpble 6epy Wau nokynaw
Ha Kacce B MarasuHe (4 6anna).

B. B kaKoi1 Tape Bbl NoKynaeTte 06bIYHO cebe HanuTKu:
— B bymaxHoit (1 6ann);

— B CTeKNsiHHON (2 6anna);

- B aNloMMHKeBON (3 6anna);

— B MjacTMaccoBon (4 6anna)?

I. Kakyto KHUry Bbl NpeanoyTéTe:

— HOBYIO, KyNJeHHylo B MarasuHe (4 6anna);
— 3NeKTpPoHHyIo (3 6anna);

— KEM-TO YXKe NpoyYmuTaHHyio (2 6anna);

— 6ubnunoteunyio (1 6ann)?

I. ToToBA Nnogapok Apyry, Bbl NpeanoyTeTe:

— SIPKYI0 M KpacuBylo bymary, Bam BCE paBHO, U3 Yero oHa cie-
naHa (4 6anna);

— 6ymary co 3HaKaMy 3KOMApPKUPOBKM, CBUAETENbCTBYIOWMUMM
0 BO3MOXHOCTHU eé nepepabotku (2 6anna);

— UCNONb30BaHHYI0 KOPOOGOUKY MAW MaKeT, NPeABapUTENbHO
CaMoCTOATENbHO yKpacue ux (2 6anna);

- nofapuTb nofapok 6e3 ynakosku (1 6ann).
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3.4. | Kak a mory nomoub nnaHerte?
CoKpallaem CBOW yrnepoaHbiin cnep,

Ha npupofy 1 Knumar BAUAIOT He TONIbKO NApPHWUKOBbIE ra3bl, HO U HAWMW C BAMU MPUBBIYKHU.
[laBaiiTe NOCMOTPUM, KaK UMEHHO Mbl MOXEM COKPaTUTb CBOW YINEPOAHbIV Cnef v NOMOYb NiaHeTe.

TemnepaTtypa Bo3ayxa B NOMeLLEHUU 1 TenNoBOoi KomcopT

B cTpaHax ¢ xonogHbIMu 3MMaMu NOYTU BCE 3AAHUA HYXAAIOTCA B OTOMNEHUN U COXPAHEHUM
Tenna. bonbWMHCTBO OTONUTENbHLIX CUCTEM B CTapbiX 34aHUAX ObLM MOCTPOEHbI B TO BPEMS,
Korga LeHbl Ha TennoByl0 3HEpruio ObiM HU3KUMK, U 3Hepro3thHEKTUBHOCTU He NpUAABaNM
3HayeHus. B 6onblmHcTBe ropofoB B cTpaHax BoctouHoit EBponbl, KaBkasa u LeHTpanbHoi A3uu
TENNOBas IHEPrUs NOAYYAETCA OT CKUrAHMA rasa Uim yrs, YTo NPUBOAUT K BbIOpOCAM NapHUKO-
BbIX ra30B, BIMAIOLMX HA KIUMAT.

AJ'IbTepHaTVIBHbIe BApPWaHTblI NONYYEHUA SHEPIUM ONA OTONNEHUA — 3TO UCNONb30BaHUE COJ-
HEYHbIX KOJUIEKTOPOB N TENJIOBbIX HACOCOB, OHAKO TaKME TEXHONOIMMN B HallUX CTPaHaX NUllb
HA4YUHAIOT pa3BUBaTbCA, U Ha3BaTb UX WHMPOKO paCHPOCTpaHéHHbIMM M OOCTYMHBIMWU NOKa HENb3A.

Cambiit npocToii cnoco6 — Tennon3onAuus. Puc. 3.4.1. [lamusmaxHbili Oom 1960-x 20008 nocm-
Ha notepu Tenna BAuAI0T cneaytolme gea ak- POUKU «C8emumcsa» om menaonomeps MeXNAaHe bHbIX

TOpa: pa3Huua Temnepatyp B NOMELWEHUN N Ha CmbiKo8. PaOuKanbHbim peweHuem (ecnu pe4b He uoém
YTiie W TENTOMSOTAIOH CEOTCTSS Cre, 0,0, 1L KTV Moxer G oo
MepeKpbITUil, OKOH, MOJIOB. 3HAYUTENbHASA YACTb  pemenHbix WmyKAMypPHbIX CUCMEM.

TenNa NOKUAAET nomeueHnsa 4epe3 CUCTEMbI
BEHTUNALNN. Tennonmepm TaK}e MOTyT BO3HU-
KaTb U3-3a CKPbITbIX ,EI,ECbEKTOB, “3-3a OWMNOOK
B MPOEKTUPOBAHNN, HEKAYECTBEHHO BbINOJIHEH-
HbIX CTPOUTENbHbIX pa60T, CTapeHUA KOHCTPYK-

LMA M TENNOU30NUPYIOLLUX MATEPUANOB.

[ns Toro yto6bl YBUAETb, HACKONBKO XOpPO-
O COXPAHSAIOT TENJIO CTEHbI, NEPEKPLITUS, OKHA,
W ONpefenuTb, rae NPoUCXoAAaT yTeyku Tenna,
MCNONb3YIOT TENN0BU30Pbl — NPUOOPbI, NO3BO-
NA0LMEe OLEHNUTb pacnpefeneHmne Temneparypb
N1060ii NOBEPXHOCTM, HANPUMEP, CTEHbI XKMIOTO

Puc. 3.4.2. [lpodysaemsili Y201 Kupnu4yHo2o 0oma
goma. PacnpepeneHue Temnepartypbl oToOpa- 8 Canxkm-llemepbypze. 3amemHsl mensonomepu

¥aeTcs Ha nmcnnee (|/| B ﬂaMHTM) KaMepH KaK BMecmenpUMbIKGHUﬂOcmEKﬂeHUﬂ6GJ7KOHOBUCfneHbI,

a makxe no weam neperb/muﬁ.

LLBETOBOE MNOJIe, rae onpefenéHHon Temnepary- .- .

pe COOTBeTCTBYET onpeAenéHHbli uset. Pagom
C 1300paxeHneM Bcerga NpUBOAAT LWKany, no-
Ka3blBaloLY COOTBETCTBME LiBETA HA PUCYHKe
“ Temneparypbl.

B nobom naHenbHom gome camoe cnaboe
MECTO C TOYKM 3pEeHMs NoTepb Tenna — CTbIKM
naHeneil HapyXHOro CTEHOBOTO OrpaXAeHMS.
Ho 1 KayecTBO yCTAaHOBKU OKOH OTBETCTBEHHO
33 NoTepu Tenna Aaxe B HOBbIX OTPEMOHTUPO-
BaHHbIX 3JaHUAX.
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Puc. 3.4.3. KpacHble namHa Ha pucyHke — pacnoso-
JKeHHble no0 okHamu doma paduamopsl. 100 okHamu
nepso2o0 3maxa BUOHbI 30HbI ymedex menaa (npozpes
paduamopamu omonaeHus,).

VTenneHue KBapTUpPbI MU fOMA

® CoBpeMeHHble NNaCTUKOBbIE MW JepeBAHHbIE OKOHHbIE KOHCTPYKLMM NpeKpac-
i HO 3aLWMLLAIOT OT X003, 38 HUMU NIErKO YXaXMBaTb, OHW NPOCTbI B IKCNJIyaTaLuu.

i ® Ecnn noMeHATb OKHAa HEBO3MOXHO, TO 3aWMuTech ux ytenneHnuem. lpoigute
BAOJIb PaM C 3aXXEHHOW CBEYON WU TOHKMM MEPBILKOM U C UX NOMOLLLIO HaW-
AUTE CKBO3Hble OTBEPCTUA. ITU Wenn HeobXOLMMO 3alnakneBatsb. Jlyyle 370 caenarb 0CeHbIo,

NOCKOJIbKY WNAaKNEBKA He BbIHOCUT pe3Kux nepenagos tTeMneparypeol. HaHocaT e€ Ha CyxXue pambl.

® 3aKneuBaiTe OKHA Ha 3nmy. K poctonHcTBam COBPEMEHHDbIX yTEI'IJ'IVITEJ'IEﬂ MOXHO OTHEeCTHU
Haﬂ,é}KHyIO Tennon3onAauuld OKOH M BO3MOXKHOCTb MHOTOKPATHOrNo0 OTKPbIBAHWUA—3aKpbiBaHUA
OKOH C HaKNE€EHHbIMWN YNNIOTHUTENAMN.

® Ecnau B nomeleHun TPYAHO COXPaHATb TENJO, Bbl6epI/ITe NNOTHbIE WTOPbI.

* CywecTByIOT M TeNIOOTPaXatoLue NIEHKKU, KOTOPbIe He BbINYCKAOT Tenno 13 goma. Nx mox-
HO YCTaHaBNMBATb B MEXPAMHOe NMPOCTPAHCTBO, @ NPU ONpefeNnéHHbIX CXeMax KpenieHus Ha 1eTo
MX MOXHO CHUMaTb. HEKOTOPbIN HEAOCTATOK 3TOMN TEXHONOrUMU B TOM, YTO OCBELLEHHOCTb HEMHOIO
nagaert — nNA€HKa nponyckaet ToibKo 80 % BMAMMOrO CBETA, U €CIM OKHA KBAPTUPbl HAXOAATCA
B 3aTEMHEHHbIX MecTax (Hanmpumep nepBblil 3TaX, CEBEPHAs CTOPOHA, CBepXY GankoH cocefei,
HanpoTMB CTBON fiepeBa), TO YMeHblUEHWEe OCBELLEHHOCTH CTAHOBUTCSA KPUTUYHBIM. HO 1 B 3TOM
C/lyyae MOXHO B3BECUTb NJKOCHI U MUHYChI: B3POCAbIE B 3UMHEe BpeMs BOOOLWE peaKo ObiBatoT
[OMa B CBETNOe BpeMs CYTOK, @ MHOTMe AeTu 3aHUMAIOTCA AHEM B KPYXKaX W CEeKUMAX, TaK 4To
nofo6Has NNEHKA B HEKOTOPbIX CIyYasX MOXKET OLLYTUMO Bblpy4aTb.

® Ecnu BXOAHAs ABEPb NMPONYCKAET X004, TO UAeaNbHbI BAPUAHT — 3aMeHUTb €€ Ha HOBYIO.
Ecnn Bbl MeHsieTe aBepb — BHUMATENIbHO OTHECUTECH K BbIGOPY KOMMNAHWM-YCTaHOBIMKA. TOM-
HUTE, YTO €CNM COOCTBEHHO ABEPU HE3HAUYMUTENbHO OTAMYAKTCA MEXAY COOOM, TO KaYecTBO MX
YCTAHOBKM — 0Y€Hb BaXHbIN (haKTOP KaK B CHUKEHWUM NOTEPb TENNA, TaK U B U30ALMK OT LWyMa.

® Ecnu NBEPb NOMEHATb HEBO3MOXHO, TO eé yTenneHne MoXxHo oCylwecTBuUTb, obus OBEPb TOH-
KUM neHonnacTtom, BAaTUHOM UK APYTrUM TENTIOU30IUPYIOLWNM MaTeEPNAIOM, a 3aTEM KOXK3aMEHN-
Tenem. OTaenbHoe BHUMaHue yaoenawoT Wwenn nopg ABEPbIO, Yepe3 KOTOPYIO yXoauT Tenno. YT006bI
1306aBUTLCA OT HEE, MOXHO HaKNenTb Ha OBepb cneynanbHyIo LI.I,éTKy, YCTaHOBUTb nNopor nnu cae-
NaThb €ro BblllIE.
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® Eci B nOMeLeHN XO0A4HO, TO BAXXHO YTENAUTb CTeHbl. Cnefyer NnoMHUTL, YTO yTenieHue
HapYXHbIX CTeH Hanbonee 3PPeKTUBHO, HAaNpUMep, C UCNONb3OBAHUEM TEXHONOTUM KMOKPOTO»
tacapa. K cteHe kpenutcsa Tennonsonupylowmii matepman (Ha OCHOBE MUHEpPANbHOW MAK CTe-
KNOBaTbl), @ 3aTeM OH OTWTYKATypUBAETCSA MU MOKPLIBAETCSA KPACKOIA.

® Eweé oauH cnocob coxpaHeHus Tenna — NpaBuIbHAA paccTaHoBka mebenun. Boonb cambix
XONOAHBIX CTEH AOMKHbI ObITh YCTAHOBEHbI WKAMbI — TOFAA OHW OyAYT CAYKUTL LOMNONHUTENb-
HbIM MpensTCTBMEM [N NPOHWKHOBEHUs X0J0[4a BHYTPb nomelieHus. Mebenb B nomelieHnm
He [L0/KHA NPensaTCTBOBATh LMPKYNALUM TENJOMO BO3AyXa, NO3TOMY He CTaBbTe HUYEro pPsAoM
c 6arapeei.

e Camblil NpOCTO U fewWweBbll CMOCcO6 YTENNUTL MOA — MOJOXMUTb IMHONIEYM Ha BOWOYHOM
ocHoBe. OfHaKO HM B KOEM Cly4yae Henb3A NPUKNEUBATb €ro K nojy, MHaye CAUMILUACA BOMOK
noTepsieT TenNON30NALNOHHbIE CBOWCTBA. Takxe nop Nto60e U3 HamobHbIX MOKPLITUIA MOXHO
YKNafblBaTb U30IMPYIOLLYIO MIEHKY UAKU CNeLUanbHbln yTenauTeb.

® Hanbonee o4yeBMAHbINA CNOCOD YNYYWNTL KAYECTBO OTOMNEHMA B MOMELLEHUN — 3aMEHUTb
CTapble pafuaTopbl OTOMNEHMA HA COBpPEMEHHble GuMeTannuyeckue. Y4uTbiBanTe, YTO Takue
paboTbl HY)XXHO MPOBOAMTL A0 Hayasa OTOMUTENbHOro ce3oHa. MnaHupys npuobpecTu HoBble
papuaTopsl, BbibMpaiiTe Takue, KOTOPbIE OCHALEHbI PEryANPOBKOI MOLHOCTY.

® Ecnn 3aMeHa HEBO3MOXHA, TO MOXHO 3acTaBUTb CTapble 6aTapen paboTatb ¢ 6onbleil OT-
favei. [ns 3Toro HEOOXOAUMO CHATb C HUX CTApyl0 KPACKY, OWKYPUTb U BLIKPACUTL B TEMHbIN
UBET — MaAKas U TEMHAA NOBEPXHOCTb OTAAET HA 5-10 % Tenna 6osblwe. TakKe MOXKHO B3ATb
nUCT aHepbl, NOKPAacUTb CepebpUCTOi Kpackoil MauM okneutb oNbroi, a 3aTeM NOMECTUTb
3a Gatapeto. Takoi TennooTpaxatowmii 3KpaH HanpaBuT TEMIO B NOMeLLeHMe, U Bbl He byaeTe
BNYCTYI0 060OrpeBatb CTeHbl. batapen Hajo perynsipHO NPOTMPAThb OT MblAM, MOCKOJbKY OHA
npenatcTByeT Tennootaaye. LLUTopbl u mebenb He JOMKHBI MPENATCTBOBATL OTTOKY Tenna oT pa-
AVatopa B nomelleHue.

® He neperpesaiTe cBol0 KOMHaTy! Jlyywe HapeTb 4TO-TO TENJOE, YeM AOMNONHUTENbHO
HarpesaTb BO34yX.

® Korpa Bbl npoBeTpMBaAETE NOMELWLEHNE, AenanTe 3TO 3aN1NOBbIM CI'IOC060M, HEHaAOoNTro WKupo-
KO pacnaxHyB CTBOPKY OKHa 1 OTKPbIB ABEPb ANA CO30aHUA ABUXKEHUA BO3AyXa.

MpurotoBneHue nuwm

IneKTponaMTa — OYEHb MOLLHBI 3NEKTPONPUOOP: NPU BCEX BKITIOYEHHbIX KOH(OP-
Kax 1 AyXOBKe OHa MOXeT noTpebnaTh Ao 20 KBT, yTo B 10 pa3 Gonblie MOLUHOTO
3NEKTPOYaNHMKa UK yTiora.

® [ToMHWTE, YTO [HO KACTPIOJib U CKOBOPOAOK, KOTOPbIE Bbl MCMOJIb3YETE, AOMKHO ObITb POB-
HbIM U TONCTbIM. HepoBHOe Wau BOrHYTOE AHO VAJMHAET BpeMA NpurotoBneHus nuwm no 40 %.

e Kactptons gomkHa O6biTb TAaKOro e pa3mepa, Kak KoH(OopKa, 4ToObl TENNO He TepsNOoCh.

® [lonb3ynTech KpbiwKoi! Mpu NpUroToBAEHUM NULLM B OTKPLITON MOCYAE PACXOA SHEPruu
Bblpacrtaert B 2,5 pasa.

®3a5 MUWHYT 0O KOHUA NPUTrOTOBNEHNA MUK INEKTPOMIIUTY B HEKOTOPLIX Cny4aax MOXKHO
BbIKJTIOYNTb U UCNOJIb30BATb OCTATOYHOE TENJO0.

® licnonb3oBaHue cneunanbHbix 6bITOBbIX NPUHOPOB (KOdeBapoK, CKOPOBAPOK, MyNbTUBA-
POK) MOXeT AaTb 3KoHOMMI0 J0 30—40 % 3Heprum, npu 3TOM BABOE COKPATUB PACXO[, BPEMEHMU.
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e Ecv nepen BapKOM KalM 3anuTb Kpyny BOAON Ha HECKONbKO 4YacoB, Kalla CBApUTCH
GbICTpee U COXpaHuT B cebe Gosblue BUTAMUHOB. MPEUKY MOXHO 3aMayMBaTb OKOJO 4Yaca, puc—
[0/blie, @ BOT (hacosib UM ropoOX MOXHO 3aMayMBaTh Ha 3aBTpallHKUIA AeHb C Bedepa. Kcrarty,
co6CTBEHHOE BPEMsi MPU 3TOM TOXe IKOHOMUTCA: Beflb 33 BapslUIENCA KPyNnoi Haflo CleAuTb.

® He CTOMT HaNMBaTh IMWHIOK BOAY ANs BapKU.

® He HanuBaeMm NOMHbIA YaMHUK, €CIU HYXEeH KUNATOK BCEro A OJHOM YallKu.

XonoaunbHUK

XonogMNbHUK — CaMblil IHEPro€MKMin npubop y Bac AOMa, M OT €ro KayecTsa

M CTUNA WCMONb30BaHWUA Ball OWOMKET 3aBUCUT OYEHb CUNbHO. Ecnu cpaBHWTb

COBPEMEHHbII XONOAUNbHUK C €ro NpealecTBeHHNKoM 20-neTHel faBHOCTH (TOro

e 00bEMa M NoTpeOUTENbCKUX XapaKTEPUCTUK), TO pa3HMLA B 3HepronoTpebe-
HUU MOXKET COCTaBNATb 3 U Jaxe 5 pa3, 0COOEHHO eCNU Yepe3 CTapble YNIOTHUTENU, MOTEPSBLIME
3M1aCTUYHOCTb, B XONOAMIbHUK NPOHUKAET TENNbIA BO3ayX. [InA 3IKOHOMHOW cembu U3 1-2 yeno-
BEK MOKYMNKa HOBOTO XONIOAUNBHMKA MOXeT B 1,5 pa3a CHU3UTb CYeTa 3a NIeKTPUYeCTBO.

o HPE)KJJ,E YeM OTKpbITb, NOAYyMaeM O TOM, YTO HAaM B XONOOUJIbHUKE HYXHO. l[l,OCTaTOl{HO
CEKYHAbI, 4TOObI TENNbIN BO34YyX KOMHATbl NPOHUK B X0N0AUNIbHUK Ha MECTO XOJI04HOTO.

® Ecnu xonofunbHUK GONbLLIOIA, Nyylle BCEro NOCTaBUTh B HEFO MHOTO BApPEHWI U CONEHUN.
Befb npu OTKPBLITUM XONOAMNBLHUKA HA MECTO XOJOLHOMO BO3AyXa ObICTPO NPUXOAUT TEMABIN,
a eC/IM MecTo 3aHATO, TO «PasrynaTbCa» Tenay ocobo Herge.

® Hukorga He CTaBMM B XONOAWUNbHUK TENAyio eay! [la M cam XONOAUNbHUK NO BO3MOXHOCTH
pa3Mmellaem noaanbliue oT 6atapeu, NAUTHI U MPAMbIX CONHEYHbIX NyYeil.

o EMKOCTI/I C NPOAYKTAMU 3aKpbiBaeM, 4TOObI BNara U3 HUX He ncnapanacb U He KOHAEeHCUpPOo-
BanaCb Ha CTEHKAX MOPO3UNbHUKA.

® Yaue pa3mopaxKmBaem Xono4UAbHUK C pyYHOM CUCTEMON Pa3MOpPO3KM!

OcBeleHue

= ® lcnonb3ys COBPEMEHHYI0 OCBETUTENIbHYIO TEXHUKY, MOXHO CIKOHOMUTL 0 40 %
3Hepruu.

® Hepeako BMecTo MOLHOI NOCTPbI Mo, NOTONAKOM 6osiblie NoAoMAET ToyeyHoe
OCBELEHNE B TOM MeCTe, rae Mbl paboTaem unu yutaem. Monb3yemMcs NepeHOCHbIMU Namnamm
U CBETUIbHUKAMU.

® [nagkas 6enas noBepxHocTb oTpaxaeTt 80 % HanpaBNEHHOO Ha Heé CBETa, TEMHO-3€e/1EHas —
TONbKO 15 %, 4€pHas — 9 %. Mpu Bbibope Mebenn, 060€eB, NOKPbIBAN AN KOMHATbLI OTAAAUM NpPea-
noyTeHune Gonee CBETNLIM LiBETAM.

e OAMH M3 caMblx MOTpscaloWMUX CNocob60B yBENMYMBATL OCBELEHWE NpefefbHO NpoCT:
NAaMNOYKN U CTEKNA OKOH HY)XXHO BOBPEMs NpOTUPaTh OT Mblu!

® bonblwasn 4acTb CBeTa NMPOHWKAET B KOMHATY Yepe3 BEPXHIOK 4aCTb OKHA, MO3TOMY B 3TOM
MecTe 0COOEeHHO BaXHO ero HUYeM He neperopaxumnsatb.
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BbiToBbIE NpUOOPDI

/il
-

CHMXeHMe 3HepPronoTpebIeHNs MOXET AOCTUrATbCA 3a CYET CTUSA UCMNONb30BAHUS
ObITOBbIX NPMOOPOB.

® BbibMpas HOBYIO ayano-, BUAEO- UM KOMMbIOTEPHYIO TEXHUKY, OTAAEM npej-
MOYTeHME YCTPOWCTBAM C MeHbWWUM 3HepronoTpebneHnem. KoHeYHO, peleHus 0 MnoKynKax
B CEMbE NMPMHMMAIOT POLMTENU, HO BCErAa ecTb BO3MOXHOCTb pacckasaTb UM O TOM, YTO HaM
M3BECTHO — BMOJIHE BO3MOXHO, YTO OHU MPUCYLIAKOTCA.

® [l0NHOCTbIO BbIKIOYaEM BCE INEKTPONPUOOPLI, KOrpa UMK He nonb3yemcs. Takue npudopsl,
KaK TeJleBU30p, NPU BbIKIKOYEHWUU NYbTOM NEPEXOSAT B KCMALMUMA» PEXNUM, OH CYUTAETCA IKOHO-
MUYHBIM, HO IHEPrUA NPU 3TOM BCE e noTpebnsercs.

® He ocTaBnsiem BKIIOYEHHBIMU B CETb 3apAAHbIE YCTPOWCTBA AN MOOMbHbIX MTPUOOPOB.

® [lonb3yeMcs KaueCTBEHHbIMW YANMHUTENAMU C NPOBOLOM 6GonblIoro cedeHus. Mpu manom
CEYEHWUM NPOBOJ, HAYNHAET rPeThCA, U INEKTPOIHEPTUA YXOANUT HEe HA NONEe3HYI0 PaboTy INEKTPo-
npubopa, a Ha HarpeBs NPoBOAA YAIMNHUTENS.

Pacxop Boabl
® Moemcs nNoA aywem, a BAHHY NPUHUMMAEM Mo NPa3gHUKam».
® 10 Kanenb U3 KpaHa B MUHYTY — 3T0 263 N B rog. KpaHbl Hago YMHUTL BOBpeMA!

® Y Kaxjoro B1Aa KpaHOB eCTb CBOM 0COOEHHOCTU. KpaHbl HA pe3nHOBbLIX Mpo-
KNnagKax MOryT MpoTeKaTb Yalle, HO 3aTO 3aMEHUTb 3TOT MaJIeHbKUIA KYCOYEK pe3nHbl cnocobeH
nt060i WwkonbHUK. LLlapoBble M Kepamuyeckue KpaHbl MOTYT CYXKWUTb OYEHb LONTO, HO TONBKO
MpW TOM YCNOBUMU, €C/IN Nepef HUMM Ha Tpybe ycTaHOoBAEHb! DUALTPBI, MOTOMY YTO MOJMPOBAHHbIE
4aCTW 3TUX KPAHOB 0YEHb YYBCTBUTEJIbHbI K YaCTUYKAM PXaBuuHbl B Boge. Kepamuueckue KpaHbl
Haj0 3aKpbiBaTb MATKMM ABMXKeHMeM. He Tak [aBHO Ha pbiHKE NOABUAUCH TepPMOCTaTUYeCKue
CMeCUTENIN — OHMW [LOPOXXE, HO 3aTO MO3BOJAIOT ObICTPEe M TOYHEE HACTPAUBaTb TEMNEPATYPHbIN
PeXWUM BOJbI, @ 3HAUYUT, COKPALLATL €€ HEHYXHbIW pacxon.

e [lpnobpeTaeM NpUBbLIYKY 3aKpbIBATb KpaH B MpoLecce MCMONb30BaHWUA BOLb, €CAN OHA
He TpebyeTcs HeNpepbIBHO. B 0TAENbHBIX CEMbAX NPUBLIKAM NOA NPOTOYHON BOJOM YNCTUTD Kap-
TOWKY, CTUPaTb — OAAHAKO BCE 3TO MOXHO [ieNnath, UCNonb3ys yAoOHbIe Ta3bl UK BeAEPKU. MbiTb
NoCyLy, ecin eé MHOTO, TAaKXXE Nyylle ONTOM — CHayana BCK HAMbIUTL, NOTOM BCIO CMONOCHYTb.
B coBpeMeHHbIX paKOBMHAX MHOTRA ECTb 3arYLWKK, TaK YTO EMKOCTbIO AN BOLbI CTAHOBUTCA CaMa
paKoBUHa.

'J

CTMpKa 1 rnaxeHue 6enbs

@ e [lpu cTupke Heobs3atenbHo Harpesatb Bogy A0 90 °C u 3anyckaTb MONHbLIN
UMK — TAaKON pPeXMM NpepsycMOTPEH AN CTUPKU Belel ¢ 6onblwmMu 3arpasHe-
N HUAMU. ECIM GeNBE M OAEK[A MCTIONB30BANNCH AKKYPATHO U He ObIIM MCNAYKaHbl,
7\ BCE BMOJIHEe OTCTUPAETCS U NPU IKOHOMHBbIX pexkumax (NoBCefHEBHas CTUPKA UK
ﬂp KHOMKA YCKOPEHMA CTUPKM — Ha KAXLOW MallWHe A5 3TOro CBOM HAabop BO3MOX-
HocTel). bonee Toro, COBpeMeHHble CTUpaNbHble MOPOLKN COAEPKAT EPMEHTDI,
\ ) obecneyuBaloLime Ka4eCTBEHHYIO CTUPKY NPy HU3KOMN Temnepatype. Takas cTMpka
TpebyeT noytn B 10 pa3 MeHblue IHEPrUW, 4eM NOATOPA Yaca CTUPKM NpU TeMmne-
patype 90 °C.

o Harpy>+<aeM CTUpaibHYIO MalWKUHY NOTHOCTbIO, HE 3KOHOMUYHO CTUPATb OAHU OXUHCBI.
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e Bewwn B GapabaHe CTUpPaNbHO MALWMWHbLI JOMXKHbI pacnonaratbCsi PaBHOMEPHO, WMHaye
MallMHa He CMOXET NepeiT B pexuMm ObiCTporo BpalieHus GapabaHa. Torga npu BpaweHuu
ueHTpudyra byaeTt UCNbITHIBATb MEHbLIE NEPErpyY30K, LMK CTUPKM 3aKOHYUTCA ObiCTpee, a AeTa-
JIX CTUPANBHOM MALIMHBI OYAYT CAYXUTb LONbLLE.

e [Ipu rMa)eHUM yTIOroM COPTUPYEM BELLM MO MATepuany — MOXHO HayaTb C HU3KUX Temne-
patyp, NOTOM NepeiTH K Belam, TpebyoLMM BbICOKUX TEMNEPATYP, @ HECKOJILKO MeNKuUX Bellen
OCTaBUM A TOTO, YTOObI JOMNALMUTL UX YXKe NOC/e BbIKNIOYEHNS yTiora.

b HeKOTODbIe BelK, ecnn nocne CTUPKN UX aKKypaTHO pa3MeCTUTb Ha BellaJlIKaX, HE HYXHO
VTIOXNUTb.

HOBTOPHOE ncnosib3oBaHue Cbipba

Mbl NpUBLIKNW BUAETb BOKpYr cebs n3obunue Belei, HO 3TO He 3HAYUT, YTO OHM
AOCTaloTCA AapoM. BcE, yem mMbl nosnb3yemcs, NPouU3BEeLEHO NPU NMOMOLLU SHEPrun
W TpyAa MHOrux ntofein. Mpu 3Tom 0TXofbl Npy NPOU3BOACTBE BELWEN U PACTyLLUE MY-
COpHbIE CBANKM CO3[a0T HE6NAroNpUATHbIE A1A MU3HU MECTa U BIMAIOT HA KNUMaT.

b I'Iepe,q I'IOKyFIKOVI HOBOM Beln scerga CTOUT nogymarb, ,EI,EVICTBMTeﬂbHO NN 3Ta Belb HYXKHaA.
Bo3mMoxHO, oHa HYXHa nllb Ha Hebonblloe BpeMA, U €CTb BO3MOXHOCTb Y KOFro-T0 eé O0JIKUTb.

b BE]I)E)KHOE OTHOWEeHMWe npopsieBaeT XXNU3Hb BeLen.

e Ecnin Belb N0 KAaKOM-TO NPUYMHE CTaNa HaM He HYXHa, CTOUT NoAyMaTb, KOMY OHA NPUrOAUT-
csA. VIrpywkmn unu ogexay, 13 KOTopbiX Mbl BBIPOCM, MOXHO OTAATb B [ETCKMUIA Caf, B MPUIOT UK
NPOCTO Manbllwam Bo AABOpe. B ViHTepHeTe TakKe CyLEeCTBYIOT COOOWECTBa, e Ntoan npeanaraoT
KaKue-To CBOM Belyy B MOAAPOK, U KaK HU YAUBUTENbHO, O4eHb MHOTUE BELLW HAXOAAT HOBbIX XO-
37€B. V13 TIOOMKOB MM KOPOBOYEK YMENbLIbl MACTEPAT YTO-TO HOBOE. KTO-TO pecTaBpupyeT cTapble
KYKNbl M UTPYLWKK. KTO-TO yMmeeT cobupaTh U3 HECKONIbKUX HEUMCTPABHbIX NPUOOPOB OANH AENCTBY-
oW,

® [lpounTaHHbIE KHUIW, KOTOPbIE Mbl HE MEPEYUTHIBAEM, MOXKHO OTHECTU B OGUONMOTEKY MK
B MYHKT OYKKPOCCMHIA, MONYNSPHOTO B NOCAEAHME FOAbl: CNelnanbHble MOA0YKM NPU HEKOTOPBIX
KHUXHbIX MarasuHax unm 6ubanoTekax, Kyaa MOXHO NMPUHECTU NOOYI0 CBOIO KHUXKKY M 0OMEHATD
Ha Apyryto, KOTOpYIo TyAa NpPUHECIn [0 Bac.

e Ec/in Bellb OKOHYATENbHO C/IOMaHa, TO MaTepual, U3 KOTOPOro OHa CAieNlaHa, MOXHO NYCTUTb
B nepepaboTKy. B eBponeiickux ropopax pasgenbHblil c60p Mycopa AaBHO CTal NPUBLIYHON pe-
aNbHOCTbIO, HO GONBIWMHCTBO FOPOAOB B ObIBLIMX COBETCKUX CTPAHAX MOKA 3TUM MOXBACTATbCA He
MoryT. MoXxHo nouckatb B VIHTEpHeTe, rae-HWOyab B BaleM rOPOfe AOMKHbI ObITb NYHKTHI NPUEMA
BTOPCbIPbs, BAPYr BaM NOBE3ET, U OHWU HAXOAATCA Hepfaneko? MoXHO Takxe nonpoboBaTh 00b-
eLUHUTb YCUANA XKUNbLOB Ballero A0Ma, NOrOBOPUB C YNpPaBASIOWMM U PACKNEUB IMCTOBKU, UK
00beANHUTLCA C APY3bAMU UMW NONBITATbCA YTOBOPUTL WKONbHOE pykoBoacTBO. CoobLa MOXHO
HabupaTb AOCTAaTOYHO NAACTMKA, MaKynaTypbl U MeTanna, YTobbl noesfKa B MyHKT NPUEMA Cbipbs
MMeNa CMbICI.

e B marasuHsl HYXHO 6paTb CBON CYMKW, OTKa3blBasACb OT T€X NAKETOB, KOTOPbIE nNpeanaraloT
Ha Kacce. OctaBuM 3710 y,D,O6CTBO ON1A UCKNTIOYUTENbHBIX C/y4YaeB. Cenyac npegnararb nonanaTune-
HOBbIE MaKeTbl AnA NOKYyNnoK CTano 00bIYHbIM CEPBUCOM; B KaKNX-TO Cny4asaX 3710 y,EI,O6HO U HeoO-
X0AuUMO, HO BE3[E, rie Mbl MOXEM OT HUX OTKA3dTbCA, ydlle rOBOPUTb 006 3TOM nponaslam. B He-
KOTOPbIX CTPAaHaX faxe BBOAUTCA o6s3aTenbHas nnara 3a NN1aCTUKOBYIO YNAKOBKY WK, HaO60pOT,
npenocCTaBnATCA CKUAKWN ONA ﬂOKyﬂaTEHGVI, npuuwenwnx B MmarasmH co cBOEM CyMKOVI.

® Pacxogyemble NOBCELHEBHO U AONTO XPAHALMECH CTUPANbHBIA NOPOLLOK, WAMNYHb, HEKOTO-
pble Kpynbl Nyyile NOKynaTb B 60NbWKUX ONTOBbIX yNakoBkax. HanomHuTe 06 3Tom pogutensm!
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Tabnuya 3.4.1. CpasHerue 6ymazu, nosnyyeHHol uz 100 %
nepsu4Hol yennnossl u bymaeu, Ha 100 % uz2omosieHHol
U3 BMOPUYHORO CbipbA (8 pacyéme Ha 1 moHHy bymazu).

bymara, Ha 100 % bymara, Ha 100 %

M3roTOBNIEHHasA U3 U3roTOBNEHHAsA U3 | IKOHOMMA

NepBMYHON LLeNNt0N03bl | BTOPUYHOIO Cbipbs
Wcnonb3oBaHue fpeBecuHbl |3 T or 31 (24 pepeBa)
WNcnonb3oBaHue 3Heprum 11,1 TbIC. KBT-Y 6,5 TbiC. KBT-y 4,7 ToiC. KBT-Y
Bbibpochl napHuKoBbIx ras3os | 2581 kr C02 1625 kr CO2 956 kr CO2
CtouHble Bogbl 72,2 TbiC. N 39,1 TbIC. N 33,1 ThIC. N
TBEpAble 0TXoAabI 1033 kr 506 Kr 528 kr

Ecnu mbl coxpaHum 1 T Gymaru, To Mbl Takxe coxpaHum 13 T HedTu, 4100 KBT-4 3nekTpo-
3Heprum u 32 1 Bogbl. [Ipon3BoacTBo v neyatb ogHoro nucta A4 — ato 28 r C02, a konupoBaHue
ogHoro nucta A4 — 380 r CO2.

IKoHOoMUSA 3Hep2uu npu hpou3sodcmse NpodyKyuuU
U3 BMOPUYHO20 CbIPbA

Antomurul — 95 % Medb — 70-85 % Csuney - 60-80 %
HuHk - 60-70 % Mazruti — 95 % Cmane - 70 %
bymaza - 64 % lnacmuk — 80-88 % Cmekno - 68 %

Takum 06pa3om, YToObl CHU3UTL CBOWA YINEPOAHbIA CNef, cTapanTech UCNOAb30BaTb MEHbLIE
3Hepruu (He pacTpayumBaiite e€ BNYCTYIO), HE NOKYNANTe HEHYXHbIE B U NpesMeThl C U3NULL-
Hell ynakoBKOW, caBaiiTe Mycop B nepepaboTKy, XO4uTe NEWKOM 1 e3AUTe Ha Benocunese, koraa
3TO BO3MOXHO, MOKYNaNTe NPOAYKTbl NUTAHUA, NPOM3BeLEHHbIE B BaleM pernoHe. W, HakoHel,...
Oyaem Bcerga NOMHMUTb, YTO HALIW NEPBbIE MOMOLWHUKN — pacTeHus. beperute ux n no BO3MOX-
HOCTW BblCaXKMBanTe U JoMa, 1 BO feope!

Drinks cans
only
-

Caniau yfed yn Gnig
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Bonpochl

1. Ha ynuue xonofHo, a JOMa HET NPUBLIYHOrO OTONNeHuUs. Yeno-
BeKy 316K0 B cBoeli kBapTupe. Kakue U3 npepioxeHHbIX Cnoco-
60B corpetbcs Bbl cuMTaeTe 6osiee [LENCTBEHHbIMU U IKOHOMUY-
HbIMW U Noyemy?

1) HapeTb Ténnyio KODTY U HOCKK;

2) NONOXWUTb NOA HOTU KOBEP;

3) cbecTb YTO-HUOYAb;

4) BbINUTb TOPAYMIA Yaii;

5) BK/IIOYMUTb 3NIEKTPUYECKUI 060rpeBaTenb;

6) TaHUeBaTb, NpbIraTb UK beratb;

7) 3a)eyb OrOHb B MeYN UNN KaMUHE;

8) NPUHATL TOPAYYI0 BaHHY;

9) cecTb TaM, KyAa NaAatoT CONHEYHbIe NYYK.

2. YT0 3KOHOMHEE M NPU KAKUX YCNOBUAX — NPUHATb BaHHY WK
MbITbCA MO gyluem?

3. MOXHO M cuMTaTh YCTAHOBKY BOAAHbIX CYETYMKOB 3HeprochHe-
peraiollei mepoi n noyemy?

4. TpaTum 1 Mbl 3HEPruio, NoJb3yACb BOAOWN B MHOTO3TaXHOM
pome? Ecnu ga, To Kakywo?

5. Kakue mepbl No 3HeprocOepexxeHunio Bbl yKe NpeanpuHuMaeTe
B CBOEM foMe?

6. Kakue mpaBuna BaxHo cobsiofaTb Mpu Mojb30BAaHUM XOJO-
OUAbHUKOM?
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3apaHue 1.

3agaHue 2.

3apaHue 3.

3apaHus

Hapucyiite Tabnunuy, COCTOALLYIO U3 YeTbIPEX KONOHOK. B nep-
BOW KOJIOHKE B TeYeHMe HefeNM MOCTOSSHHO OTMeYanTe cayyau
He camoro 3¢ @eKTUBHOr0 MCNONb30BAHUA 3IHEPrUU BOKPYr
BaC — Ha ynauue, [oma, B WKone. Bo BTOpoi KONOHKe NOACHAN-
Te, KaK MOXHO Ob110 Obl BO BCEX ITUX CNYYaNAX COXPAHMUTb YaCTb
3HEpruu Unu ncnonb3oeatb €€ 6onee ahdekTMBHO. B TpeTbeit
KONOHKe 3anucbiBanTe YyBULEHHbIE ClyYan IKOHOMUU. A B yeT-
BEPTOM KONOHKe 3anucbiBanTe Of4WH C/y4ai 3a [eHb, Korga
Bbl IMYHO CMOT/IN UCNOb30BATb IHepruio 6onee 3hHeKTUBHO
M HEMHOXKO M3MeHunn Mup K nydwemy. CpaBHUTE CBOW
Tabnuuy ¢ Tabamuamu cBOMX OAHOKNACCHMKOB. [MoaroToBbTe
[OKNaj no utoram HabnogeHun.

MpoBenuTe peBuU3N0 CBOMX Belleli (enatenbHo BMecTe C po-
autensmun). [ins aToro HanpuTe CBELEHNUSA O MeCcTe UX NPou3-
BOACTBA M OTMETbTE HAa KapTe MMPa ropofa, M3 KOTOPbIX Oblau
npuBe3eHbl 3TU Beln. B oTaenbHyio rpynny Bbigenute Belwy,
KOTOPbIMMW Bbl HE NOJIb3YETECH, KOTOPbIE NPUOBpPeNy cnyyaiiHo,
He noaymas. loacuuTaiite paccTosHUe, KOTOPOE OHU Npoje-
nanu no pgopore K Bam. Pe3synbtaTom Baweit paboTbl [oMXKHA
CTaTb NPOM3BONbHAS Tabauua (gMarpamma, KapTa), B KOTOPOii
Bbl OTPa3uTe YacTb MHGOPMALMM, KOTOPYIO MONYYMAU: MecTa
NPOM3BOACTBA BELLeiA, TUMbI, HA KOTOPbIE Bbl JEIUTE CBOU BELLY
(HyXXHblE, He HYXHble, NoNe3Hble BPeMsA OT BPeMeHM, NofBep-
ratowmecs BTOPMYHOI NnepepaboTke, NOAXOAAWME ANS PA3HO-
ro BUJA TBOPYECTBA U Jpyrue).

Pa3genute knacc Ha cemb rpynn, Kaxaas U3 KOTOPbIX N0 Xpe-
outo BblOepeT cBOK OKyC-rpynny: MAafwue WKONbHUKY;
CTaplue WKONbHUKN; AOMOX03ANKN; NEHCUOHEPbI; MPOMbILLI-
NEeHHWUKW; NoNUTUKK; yuutens. Kaxpoi rpynne npeacTouT pas-
paboTaTb MPOeKT No NponaraHae 3HeprocOepexeHus u Hep-
ro3eKkTUBHOCTM aNns ceoen Gokyc-rpynnel. Bam HyxHO:

1) NnpuAyMaTh OLMH UAKM HECKOJIbKO AEeBU30B AS NPOBeLeHNS
cBOe MHPOPMALMOHHON KaMNaHuu;

2) HapMCcoBaTb Nakar C NpU3bIBOM K 3HeprocobepexeHuto;

3) pa3paboTtatb nporpammy MeponpuUATWii, KOTOpPas NMOMOXeT
Balwei (oKyc-rpynne NPOHUKHYTLCA MAeAMU IHeprocbepexe-
HWA U BONNOTUTb UX B XKU3Hb.

BkniouyanTe B nporpammy camble HeoxupaaHHble ngeun! B 3a-
BUCUMOCTU OT (DOKYC-Tpynnbl 3TO MOXKET ObiTb U KYKOJbHbI
CNeKTaKNb, M U3LaHHAA KHUXKA, N NPeaNoXeHns no rocyaap-
CTBEHHOMY pethOpMMPOBAHHUIO.

Mocne npoBefeHNUsA 3aWMTbl NPOEKTOB HEMpeMeHHO NOBeckbTe
NyyliKe nNnakatbl B WKONE MAM NOAbEe3Je CBOEro OoMa.
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3.5. | Ino6anbHoe cOTpyAHMYECTBO B 06J1aCTU M3MEHEHUA KIUMaTa
U YCTOMYMBOrO Pa3BUTUA

[lo koHua 1970-x rogoB NpobaemMoit U3MEHEHUSA KNMMaTa MHTEPECOBANUCH [aBHbIM 06Pa3oM
YYEHble, paboTatolme B 3Toi 0bnacTu.

B 1979 roay Ha [MepBoit BceMMpHOIA KOH(EPeHLMM No KauMaTy Obin NpeAcTaBAeH P A0KNAA0B,
B KOTOPbIX NPUBOAUANCH fAHHbIE O TOM, YTO [eATEeNbHOCTb YeI0BEKA OKA3blBAET CyLeCTBEHHOe
BNIMAHME HAa U3MeHeHue knumata. CHavana 3ToT GakT NpUBNEK BHUMAHME XKYPHANMUCTOB, 3aTEM
WMPOKOI 0OWECTBEHHOCTM U, HAKOHEL, NPaBUTENbCTB.

B 1988 roay npobnema u3MeHeHWs KnumaTta Obina npusHaHa OpraHusaumeit 06beUHEHHDBIX
Hauuit ogHUM 13 ocTpenwmx rmobanbHbIX BbI30OBOB, CTOALWMX Nepes YeN0BEYECTBOM.

K u3yyeHuto npobnembl M3MEHEHUs KnuMata OblvM NPUBNEYEHbI NIyYlIME YYEHbIE CO BCErO
Mupa. B Tom e 1988 roay 6bina co3gaHa MexnpaBuTeNbCTBEHHAA rpynna 3KCNepToB Mo U3-
meHeHwuio knumata (MMIUK). Mepep 3Toit rpynnoii akcnepTtos Gbina nocTaeneHa 3agaya npoaHa-
NIM3MPOBATb UMEILWMECS HAyUYHble JaHHbIE W NMOKa3aTb, KAKUM 00pa30M AeATeNbHOCTb YenoBeka
BJINSIET HA K/IUMaT.

Mepsbit poknag MMNK 6bin ony6nukosaH B 1990 rofy. B HEM Obina noaTBEpXkAEHA peanb-
HOCTb Yrpo3bl W3MEHEHWUs KNMMata U HemoCPefCTBEHHAA CBA3b MPOUCXOAALMX B N06GANbHOM
aTMoccepe NpoLeccoB C AeATENbHOCTbIO Yenoseka. Mo3xe 6bino

BbINyLLEHO eweé yeTbipe Takux goknaga MMVK, nocnegHuit — § % United Nations

o C Fromework Comvention on
B 2013 rogy. B 3Tux poknagax YTOYHANMCH OLEHKN U3MEHEHUS Climate Change
KNMMaTa Ha OCHOBE CaMbiX NOCNEAHMUX HAYYHbIX NCCNELOBAHUIA,

I'IpOBe,D,éHHbIX y‘-IéHbIMVI CO BCEro mupa. MWK

[ns 6ONbWMHCTBA YYEHBIX CTANO ACHO, YTO C U3MEHEHUEM
KMMaTa MOXHO M HY)XHO 60poTbcs. BecTu Takyto 60pb0y HeBO3-
MOXHO, €CM K Hell He NPUCOeAMHATCA CTpaHbl BCEro Mupa.
A cpenatb 3TO nyywe BCEro MOXHO nop arugoi OpraHu3aumu
06beanHEHHbIX Hauuit.

Moatomy B 1992 rogy Ha cnewuuanbHOM MeXLYHAPOLHON KOH-
depeHumnn O0H cTpaHbl JOrOBOPUINCH O HEOOXOAUMOCTU COTPYA-
HMYaTb MO KAMMATMYECKUM npobnemam. 3TW [OTOBOPEHHOCTH
CTpaH 6binK 06beauHEHbI B 0OWMIA MEXAYHAPOAHbLIA AOKYMEHT
noa HassaHumem PamouyHas koHBeHuua OOH 06 m3meHeHuu
Knumara.
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Cnepyet OTMETUTb, YTO KNMMATMYECKasa KOHBEHLMA npefycMaTtpuBana LENCTBUA NO OrpaHu-
YEHMI0 M COKpALLEHUIO BLIGPOCOB MAPHUKOBbLIX ra30B TONLKO Ha 1990-e rofpl, TO eCTb TONbKO
po Hactynnenus XXI Beka. [Toatomy B 1995 rogy, yxe Ha nepBoi KoHdepeHLnn CTOpOH KOHBEH-

uum (To ecTb CTPaH, K Heil NPUCOEANHUBILMXCA) ObINO NPUHSA-
TO pelleHue o pa3paboTke JONOAHUTENBHOIO MEXAYHAPOS-
HOrO IOKYMEHTa, KOTOPbIY perynupoan obl gencteus CTopoH
KOHBEHLMW Ha CefyloWmnii nepuos BpeMeHu.

MexayHapoAHble neperoBopbl N0 pa3paboTke 3TOro HOBOTo
AOKYMEHTa OblIn 0YEHb CNOXKHBIMU U TPYAHbIMU. TeM He me-
Hee CTpaHaM yaanoch AOroBOpUTHLCA, U B Aekabpe 1997 roaa
B AAinoHuu, B ropose Knoto, 661 NPUHAT HOBbI MEXAYHAPOA-

HbIN [OrOBOP, KOTOPbIA NOAYYMN COOTBETCTBYIOLlEE Ha3Ba-

Z Hue — KNOTCKMiM npoToKon.
’ OcobeHHOCTbIO 1 0TAMYMeM KMOTCKOro npoToKona oT Ku-
D MaTUYeCKOW KOHBEHLMUN CTano TO, YTO Pa3BUTbIE CTPAHbI B3A-
nn Ha cebs oba3aTenbcTBa He npeBbicuTh B nepuop ¢ 2008
no 2012 roabl onpeaenéHHbIX YpoBHeN BbIOPOCOB NAapHUKO-

BbIX Fa30B M0 OTHOLWEHMIO K 1990 roay, KOTOPbIA ObIN NPUHAT
6a30B0I TOYKOII OTCYETA.

Hanpumep, EBponeiicknii Coto3 06s3ancs cOkpaTutb CBOM BbIOGPOCH Ha 8 %, AAnoHUs — Ha 6 %,
Poccus n YkpanHa — He npeBbICUTb YpoBeHb BbIOpocoB 1990 roaa. Mtoru BoinosHEHNS NonoXe-
Hui Knotckoro npotokona 6ynyt oduumansHo nogseseHsl B KoHue 2014 ropa.

CLLUA, cTpaHa, Ha Ybto [0 NPUXOLMIOCH camMoe 6ONbLOe KONNYEeCTBO BbIGPOCOB NapHUKO-
BbIX ra30B B MMpE, aKTUBHO y4yacTBOBasa B neperosopax no KnoTckomy npoToKony, HO No3xe,
B 2001 ropny, oTKasanacb K HeMy NpUCOeAUHUTLCA.

Takum 06pa3om, oo KoHua 2012 roga ofgHo-
BPEMEHHO IeNCTBOBANMN VKe 1BA MEXAYHAPOA-
HbIX AOrOBOPA: KAMMATUYeCKas KOHBEHLMS,
KaK MeXOyHapoAHbI AOKYMeHT, onpeaensio-
WU oblwme HanpaBneHUs AeATEeNbHOCTU Ye-
noseyecTa B 60pbOe C U3MEHEHWUEM KNTMMaTa,
n KWOTCKMIA NPOTOKON, 3aKpPenuBWIWN KOH-
KpeTHble 00s3aTeibCTBa MPOMbIWIEHHO pa3-
BUTbIX CTPaH, TAKUX KakK cTpaHbl EBponeickoro
Coto3a, 1 CTpaH C nepexofHOW 3KOHOMMUKON,
Takux Kak Poccua nnm YkpaunHa.

Tak Kak nepuop 0653aTeNbCTB MPOMbILWIEHHO Pa3BUTbIX CTPAH U CTPAH C NEPeXoaHOM IKOHO-
MUKOW B KOHLe 2012 roaa UCTEK, BO3HMKNA HEOOX0AMMOCTb NPOBEAEHMA HOBOTO payHaa nepero-
BOPOB ANA Crefylouero nepmoaa, HaymHatouwerocs ¢ 2013 roga. Mostomy B 2013 rogy pa3sutble
CTpaHbl CHOBa [;OrOBOPUANCH 00 UX AaNbHENW X 0653aTeNbCTBAX N0 COKpaLLEHMIO BbIOPOCOB nap-
HMKOBbIX ra30B Ha nepuop ¢ 2013 o 2020 roaa, ropas3fo 6onee CyLIECTBEHHbIX, YEM NpeXae.

Ho k 3ToMy BpemeHM MO CaMbiM pa3HbiM 06CTOATENLCTBAM OTHOWEHME K KuoTckomy npo-
TOKONY y pAAa CTpaH u3meHunocb. B poroBopéHHocTax Ha 2013-2020 roabl He yyacTByOT
CWA, KaHaga, finoHus, HoBaa 3enangua un Poccua. Wx aprymeHTaumsa TakoBa: MUp M3MEHUACA,
B oTAnymne oT 1990-X, NOYTW BeCb POCT BLIOPOCOB NMPUXOAUTCA HE Ha Pa3BUTble, @ HA Kpyn-
Henwmne pa3BuBatowmeca cTpanbl — Kutair, WHpuio, bpasunuio, FOAP n ppyrue, a Knotckun
NPOTOKON MX 0653aTeNIbCTB N0 BLIOPOCAM He NpeAyCMaTpUBAET B NPUHLUNE.
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Takum 06pa30M, MOXHO BbIOe/IMb HeCKOIbKO 3manos 60pb6bl qejiose4ecmsa c U3SMeHeHU-
emM Kiaumama:

® 1992 200 - PamoyHas KoHseHyus O0H 06 usmeHeHuu kaumama. Cmpaxs! 002080pUNUCH
compyoHu4ams 0158 NPomusoOelicmBUsA U3MeHeHUAM KAumMama u 8epHyms 8b16pocbl nap-
HUKOBbIX 2a308 00 yposHA 1990 200a k KoHYy XX BeKa.

® 2008-2012 20061 — nepsbili nepuod obszamesnscms Kuomckozo npomokona. 37 passu-
meix cmpaH u Egponelickoe coobuwecmso 0653a1Ucb COKpaMuMmb CB80U BbIOGPOCHI NAPHUKO-
BbIX 20308 B cpe0HeM Ha 5% no cpasHeHuto ¢ yposHem 1990 2o0a.

® 2013-2020 2006l — Bmopoli nepuod obszamenbcms Kuomckozo npomokosa. Pazsumele
CMPaHbI NPUHAU pewieHue COKpamums c8ouU 8bI6pockl Ha 18% om yposHa 1990 2o0da. 00-
HAKO cOCMas y4acmHuUKo8 omauyaemcs om nepsoz0 nepuoda.

® 2015 200 - npuHsmo [lapuxckoe coanaweHue ¢ HAYUOHAbHO-oNpedensemMbIMu BKAAOa-
MU cmpaH 8 2106asbHble YCUMUSA NO COKPALeHUI0 BbI6POCOB NAPHUKOBbIX 2a308 nocse 2020
200a.

® [locne 2020 200a — scmynseHue 8 cuny llapuxckoeo coanawieHus.

B nekabpe 2015 roga cTpaHbl BCTPETUAUCH HAa KaMMaTuyeckoit koHdepeHuun O0H B Mapu-
e, 4ToObl pa3paboTaTb HOBOE BCEOOBEMIIIOLLEE COMMALIEHWE NO KAMMaTy Ha nepuog nocne 2020
ropa. B pe3synbrare 3101 KoHdepeHuMn 6bin0 NpuHATo Mapuxkckoe cornawenue. OCHOBHAsA LeNb
HOBOrO [IOKYMEHTa — OrpaHUyYmnTb POCT rMobanbHo TeMnepatypbl B npefenax 2 °C oTHOCUTENbHO
LLONHAYCTPUANLHOTO YPOBHSA (U, N0 BO3MOXHOCTH, B npegenax 1,5 °C), utobbl u3bexarb Hambonee
KaTacTpouyecKkux NoCNefCTBUIA U3MEHEHWIA KNMMaTa.

[Ina [oCTUKeHUA 3TOW Lenun CTpaHbl NpeacTaBuan U COrNacoBany CBOU LONTOCPOUHbIe Len no
CHUXEHMI0 BIOPOCOB NAapHUKOBbIX Fa30B (TaK Ha3blBaeMble «MAaHUPyeMble HALMOHANbHO-0Mpe-
fensemble BKnagbi») Ao 2030 roaa. Takxke CTpaHbl JOMKHbI OyayT pa3paboTatb JONTOCPOYHbIE
CTpaTeruu HU3KOYIMEePOAHOro Pa3BUTUS, a TaKXKe NaHbl N0 afanTaLnumu K HEM30eXKHbIM KIuMaTy-
YeCKUM U3MEHEHUAM.

MapucKoe cornalweHne foakHo BCTynuTb B cuny ¢ 2020 roga. [lo 3Toro cTpaHam npeacTout
pa3paboTaTb NpaBuia BbINONHEHWUS COMNALIEHMA U paTUPULMPOBATb €ro.

MexayHapoaHas fLesTenbHoCTb B LU
006/1aCTV U3MEHEHUS KNMUMATa OYeHb
TECHO nepenneTaeTcs c Oonee
WMPOKON cdhepon OelCTBUIA Yeno-
BEYeCTBa — C AeNCTBUAMU MO JOCTH-
KEHMI0O  YCTOMYMBOrO  Pa3BUTHUSA,
HeobxonMMOro pns  mobanbHOro
npouseTtaHua. Ycronumsoe pas-
BUTUE BKIOYAET TPU KOMMOHEHTA:
3KOHOMWYECKOe pa3BUTUE, COLM-
anbHoe Gnaronosiyynme U 3KONOTU-
yeckylo 6e3onacHocTb. [lpoGnema
W3MEHeHWs KNMMaTa TeCHO CBf3aHa
C KaxablM u3 Hux (Puc. 3.5.1).
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Ha [eHepanbHoit Accambnee OOH B ceHTsbpe 2015 roga 193 cTpaHbl npuHsanu «[lo-
BECTKY AHS B 00/1acTM yCTOWYMBOro pas3BuTMA Ha nepuog Ao 2030 ropaw, a BMecTe C Hell —
17 ueneit B 06nactu yctoitumnsoro passutus (LLYP). 3Tv uenm npusBaHel CTUMyNIMPOBaTL AeNCTBUS
CTPaH U MeXAYHAPOLHOE COTPYAHUYECTBO B 0611ACTAX, MMEKOLLUX OTPOMHOE 3HAYEHMe ANis Yeno-
BeyecTBa v nnaHeThl (Puc. 3.5.2).

Puc. 3.5.1. Tpu KomnoHeHma Puc. 3.5.2. 17 yeneii 8 o6nacmu ycmoliyugozo pazsumus (LYP)
ycmoliyuso2o passumus. —

SOPORUEE LEOPONLE AT TR HE
o EAK DGRy EPLRE AHA

.

1 FAPTHEFUTIG
B pENTRENE Ll gLt
TR BTN PATEATIE

o
@ Oy
PAIBHUTHAR

B yacTHoCTH, Lenb 13 HanpaB/iieHa Ha NPUHATUE CPOYHbLIX Mep Mo 6opbbe C U3MeHeHMeM Kiu-
maTa. MHorue gpyrue LIPT Takxe cBs3aHbl C U3MEHEHWEM KMUMaTa, Hanpumep, uenb 7 «0becneye-
HWe JOCTYNa K HAeXHOW, yCTOMYUBON U COBPEMEHHON IHEPTUUN ANA BCEXX.

B coBpemeHHOM Mupe TexHONOrMYecKoro nporpecca okono 1,3 mapg yenosek, 80 % u3 KoTo-
PbIX MPOXWBAIOT B CEIbCKOW MECTHOCTM, BOOOLLE He MMEIT JOCTYNA K 3NIeKTPUYECKOI IHeprum.
JTo bGepHelwee HaceneHue 3emnu coctaBnset 6onee 18 % wu3 Gonee yem 7 MAph YenoBeK,
NpoXuBaloLmx Bo BCEM mupe!

Ewe 6onblue nofein, Npuban3nTenbHo 3 MAPA YeNnoBeK, MCNOb3YIOT AN NPUIOTOBNEHMSA MUK
n oborpeBa TpaauLMOHHYIO Gomaccy — ApoBa, XBopocT. Mo oueHkam BcemupHoit opraHu3aLum
34paBOOXPaHeHMs, 3arpa3HatoLMe BEWEeCTBa, BbiOpacbiBaeMble B aTMochepy npu CKuraHum buo-
Macchbl C UCNONb30BaHWEM He3IPhEKTUBHBIX YCTPONCTB ANA NPUrOTOBNEHUSA MULLM, MOTYT NpuBe-
CTU K NpeXaeBpeMeHHOW cMepTn 1,5 MNIH YenoBeK B rog Unu 6onee 4 ThiC. Y€NO0BEK B [l€Hb —
3T0 6OJ/blue, YEM YUCIO NIOAEN, YMUPAKOWMX eXefHEBHO OT Manapuu, Tybepkynesa u CMU[a
BMECTe B3AThIX.

I GepHble NOAM KUBYT B cTPaHax AQpUKM t0Hee camoii 601bWwoii nycTbiHM Mupa — Caxapsl,
B HOxHoW A3un u Jlatunckon Amepuke.

I70 TaK Ha3biBaeMas «npobsiema IHepreTMYecKom 6egHOCTUY.

ObecneyeHne fOCTyNa K 3KONOTUYECKN YUCTbIM, 3DHEKTUBHBIM, OCTYMHBIM MO LEHE U HAAEX-
HbIM 3Hepropecypcam ABAAETCA KIKYEBbIM acMeKTOM rno6anbHOro NpoLBeTaHus M Cnocobom
CHU3WTb Harpysky Ha knumat 3emnu. C fpyroil CTOPOHBI, LeneHanpaBieHHas NoAUTUKA B 0bna-
CTW KNKMMaTa cnoco6CTBYET pauyMoHanbHOMY U 3P dEKTUBHOMY UCMOb30BAHUIO IHEPreTUYECKNX
pecypcoB. Takum 06pa3oMm TeCHO CBA3aHHble ApYr C APYroMm Npobnembl 3HEPreTUKU U Knumara
NPOYHO 3aHANN OJHO U3 MaBHbIX MecT B noBecTke aHA O0H v Bcero yenoseyecTsa.

[oBOpPSA 0 MEXAYHAPOAHOM COTPYAHMYECTBE, HENIb3A UMETb B BUAY TOJIBKO TO, YTO A€NALOT CTPaHbI
¥ NMPaBUTENbCTBA, MOCKONbKY M MPOCTbIE NIOAM OCO3HAKT BAXHOCTb 3TOI NPobaeMbl M 00beanHSA-
0TCA ANA e€ peleHuns.

Kax<ablil 4enoBeK MOXET BHECTU CBOM JINYHbIN BKNA[, B CMATYEHUE KIMMATUYECKUX U3MEHEHUN,
COKpalLas CBOW yrnepoaHbin cnega.
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3apaHue 1.

3apaHus

B 3tom Gnoke 3agaHuit Bam npepctouT monpoboBaTh cebs
B PO/IY MEXAYyHAapOAHOro neperosoplynka. lMpountante: «10
3anoBefen MeXayHAapoOLHOIo NEPeroBOpLLMKa» U Bbly4uTe UX.

10 3anoBepeit MeXAYHAPOAHOr0 NeperoBopLIUKA

1. KoHueHTpupyiTe BHMMaHWe Ha 0O6CYX[aemoM BOMpOCe,
He oTBNeKailTecb. He yxoanTe B CTOPOHY, He nepeckakuBainTe
Ha Apyrue Tembl.

2. TMocTapaitech ycnbiWwath W BbIAENUTL MABHYIO UAe, Npu
3TOM obpaLlyaiiTe BHUMAHKE Ha COepXaHue, a He Ha opMy.

3. Nepectpasupyitte T0, 4TO CKaszan cobecegHuk, 4ToObl npa-
BUNILHO MOHATb €70 MO3MLMI0 M MOAYYUTL MOATBEPKAEHMUE
(«Ecnu s He owwmbaioch, To Bbl x0oTenu ckasath, 4TO...»,
«[paBUABLHO K A MOHAN, YTO...»).

4. 3apaBaliTe BONpPOCHI.

5. YBaxalite MonyaHue cobeceHMKa, He TOPOMMUTECH 3aMof-
HATb Nay3bl.

6. NHTepnpeTupyitTe MHDOPMALMIO KaK C TOYKM 3peHUs CBOEH,
TaK U C TOYKW 3PEHUA YYIKOI KyNbTypbl.

7. CTapaﬁTer He HapenAaTb Y4yxoe nosefeHne CBOMM CMbICJIOM.
8. OTnoxute OUEHKWN U OLEHOYHbIE CYXXOEHUSA.

9. Yyutecb pacrnosHaBaTb HeBepOanbHble Co0bLEHNs cobe-
cefHuKa (MUMUKY, XKECTbl, MO3bl, UHTOHALMIO W Ap.).

10. He penaiTe BbIBOJOB HA OCHOBAHWUMW OJHOTO XeCTa, Tenof-
BUXEHUA, 3HAKA.

KcTaTtn, ogHOM M3 yCnewHblx cTpaTernii npu obweHnm ¢ npea-
CTaBUTENAMU APYIUX KYNbTYP MOXET CTaTb 3/eMeHTapHoe
nogpaxaHue cobeceaHuky. KonmpoaHue noBagok naptHepa
Mo neperoBopam 3HAYMTENbHO MOBBIWAET WAHCHI UX NONOXKM-
TENIbHOTO UCX0Aa, NpUYeM ANa BCEX 3aUHTEPEeCOBaHHbIX CTO-
poH. BO3MOXHO, CTUAbL XameneoHa MOMOXET BaM MpeycneTb
B MEXAYHAPOAHbIX neperoBopax. B nobom cnyyae, Bexnu-
BOCTb, YBaXKeHWE K COOECeHUKY U €ro KynbType, OTKPbITOCTb
B 0OUIEHMM CNOCOOHbI TBOPUTL yyaeca. Te e npaBuna
AEeNCTBYIOT U B Ballel NOBCEAHEBHOMN XU3HU.
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3apaHue 2.

3apaHue 3.

Urpa

MNpeactaBbTe, yto Bbl yuyactByete B «KoHdepeHumn OO0H
Mo U3MEHEeHWIo KMMaTa» u cobupaeTtech 06CyxaaTb Npobnems
pa3sHbiX CTPaH, CBA3aHHbIe C U3MEHEHWNEM KInMMaTa.

MoAroToBbTE KpaTKOe NPUBETCTBEHHOE BbLICTYMAEHUE, KOTO-
poe rnaBa Ballero rocyAapcTBa 3a4nTaeT A BCeX YYAaCTHUKOB
KoHdepeHuun. B BbICTYNAEHUM HY)XHO pacckasatb oO:
— KAMMaTe M OCHOBHbIX MPUPOLHbIX PECYpPCax CTpaHbl;
— XW3HU HaceneHus CTpaHbl;
— BeAYLMX OTPACNAX IKOHOMUKH;
— BAUAHMU U3MEHEHWIA KNMMaTa Ha NPUPOAY, Ntofen
1 3KOHOMUKY;
— pe3ynbratax, KOTopble Balla CTpaHa oxupaer
OT KOHepeHLuu.

Mocne NPMBETCTBEHHOTO BLICTYNEHUSA YYACTHUKN KOH(DEPEH-
UMM BbICKA3biBAIOT CBOM MHEHUA O TOM, KaK NpefoTBPaTUTb
nary6Hble BAMAHUA U3MEHEHUN KNMMATa Ha NPUPORY M KU3Hb
HaceNeHus CTpaH — Y4aCTHUKOB KOHEpEHLMU.

B KOHLe Urpbl y4acTHUKM BbIOMpatoT nobepmtens — yyauierocs,
KOTOpbIA NpUHUMan Haubonee aKTUBHOE yyacTue B 06CYXKAe-
HUM, Ybs peyb Obina Hanbonee NPaBUIbHON, ApryMEHTUPOBAH-
HOW 1 UHTEPECHOMN.

Bbl npefcTaBnseTe Ha MeXAYHAPOAHbIX NEPEroBopax no noj-
rotoske “PamouHoit koHBeHLun O0H 06 n3meHeHuUn Knumara”
OAHO 13 MaNblX OCTPOBHbLIX FOCYAAPCTB TUXOOKEAHCKOrO peru-
oHa. Onupasck Ha BONpPOCHI, NOArOTOBLTE AOKNAA.

1) Kak Bbl cuMTaeTe, Kakoe M3 O0XMUAAeMblXx NOCNELCTBUIA
NOTENNEHNUA KAMMATA MpPEeACTaBAseT HauOGONbIYI Yrposy
LNA Ballen CTpaHbl?

2) YTo HyXHO Jenatb B CNyyae, €M YpOBEHb OKeaHa byper
TaK CUNIbHO PacTy, YTO BOSHUKHET Yrpo3a nosHOro 3aTON/eHuns
BCEil TeppuUTOpMU BaLLEro OCTPOBA?

3) K KakuM MexayHapofHbIM OpraHuM3aLuAM WU roCyfapCcTBam
Bbl NNaHMpyeTe 06paTUTLCA 338 NOMOLLbIO?

4) Kak Bbl nnaHupyeTe COXPaHATb KynbTypy CBOEN CTpaHbl
B C/ly4ae NoHOro 3aToneHus 0CTpoBa?
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4. | MeTopnyecKne peKoMeHAALMNMN JNIA YUNTENA
No MCNONb30BAHUIO KOMNJIEKTA Y4€OHO-UrPOBbIX
matepuanoB « Knumatmyeckas WKaTyAKa» B WKoJe

«Knumatnyeckasa WKaTynKa» — 370 KOMMJEKT y4eOHO-UrpoBbLIX MaTepuanoB Mo Teme
«M3meHeHMe KnMMaTay, aApecoBaHHbIA yyawmumes 2—11 KNaccoB U yyuTensm, npenoaatowmm
npeamMeTbl 06pasoBaTeNnbHO 06nacTn «EctecTBo3HaHMeE U «OKpyKAIOWMIA MUPY.

3apaum «Knumatuuyeckom WKATYNKN»:

— [aTb yyalWMMCa 3HaHUA 06 OKpyKaloWeM MUPe, eUHCTBE U Pa3iMunUAX NPUPOSHOIO U CO-
LMANbHOTO, O YENIOBEKE U €ro MecTe B NPUpoJe U B 00LLeCTBe;

— NPOLBUraTh MU COXPAHEHUs U BEPEXHOTO OTHOWEHMUSA K NPUPOAE;

— BOCNUTATb Y NOLPACTAIOLWEr0 NOKOJIEHUA IKONOTUYECKYIO KYIbTYpPY OTBETCTBEHHOTO NoTpe-
6utens, chopmMrpoBaTh HaBLIKM IHEPFO- U pecypcocbepexeHus;

— 0Ka3aTb NMOMOLLb YYUTENIO B MOAFOTOBKE U NPOBEAEHMM YPOKOB NO TEMAM, NPAMO U KOCBEH-
HO CBfA3AHHbIM C TEMOW M3MEHEHUA KaumaTa.

Komnnekr yue6HO-UrpoBbix MaTepuanos « KnumaTnueckas WKaTyAKa» COAEPHKUT:

— UANIOCTPUPOBAHHOE MOCOOMEe /i YYaALLMXCA C MO3HABATEIbHBIMW MaTEpUANamMm, HTEPaK-
TUBHBIMW W MHAUBUAYANbHBIMU 3a0aHUAMM, @ TaKKe Bonpocamu no Teme «/3meHeHne knumaray;

— MeTofMyYecKue peKoMeHAaLWUW A y4yuTensa no MCNnonb30BaHMIO KOMMJEKTa MaTtepuanos
Ha ypoKax B pa3/IMyHbIX Knaccax;

— Habop MrPOBbIX ONPOCHbLIX KAPTOYEK;

— Kapty «M3meHeHue Knumarta: noCneacTeua gna npupoabl U Yyenoseka K KoHuUy XXI Beka,
€C/M YeI0BEYECTBO He CAeNaeT BCE BO3MOXHOE, YTOObl COKPATUTL BIOPOCHI MAPHUKOBLIX Fa30BY;

— niakar «/I3meHeHue K1Mmara: CoBeTbl 0 TOM, KaK COKPaTUTb CBOW YIIePOLHbIN cnegy;

— ONTUYECKMIt LUCK, BKNIOYAKOLWMIA B ce65 B INEKTPOHHOM BU[E BCE MaTepuanbl nocobus.

MepBoHayanbHO «Knumatuyeckas wkatynka» npefHasHayanacb s POCCUNCKUX WKONbHM-
KoB 1 negaroros. OAHAKO MaTepuasbl KOMNAEKTA U PeKOMEHAALMK ANs yuuTenei byayt nonesHs
NpW NpoBeAEHUN YPOKOB U Ha BHEYPOUHBIX 3aHATUAX U B JpYruxX CTpaHax, 0COOEHHO B CTpaHax
BoctouHoi EBponbl, KaBkasa u LleHTpanbHoi A3uu, rae WKoNbHas nporpaMma UMeeT MHOTo 06-
WX YepT C POCCUICKON.

Nocob6ue ANA WKonbHUKoB « Knumarnyeckas WKATYJIKa»

Mocobue copepxut paspensl «pobnema uaMeHeHus knumaray, «Kak u3MeHeHus Knumara
BAIMAIOT Ha NpUpoay W Yyenoseka. MOXHO W afanTUPOBaTbCA K NX HEU36eXKHbIM NOCNeACTBUAM?»
n «Kak npepoTBpaTUTL ONacHble U3MeHeHUs Kaumata». OHO NOMOXET yyawmumca B pa3BUTUM
YMEHWUN N HaBbIKOB OMpefeneHns TUNOB KAUMaTa, NPUPOAHBIX 30H, PACCKaXeT O B3aWMOCBA3M
reorpaMyecknx KOMMOHEHTOB MPUPOAHbIX KOMMNEKCOB,  HAy4YWT BbIAEeNATb, OMNWUCHIBATH
M OOBACHATb CyWECTBEHHble NPU3HAKKU reorpaduyeckux OOBEKTOB U ABNEHMIA; NMPOBOAUTDL
HabniofeHUs 3a NOroAow, OTAENbHbIMMU reorpatuyeckummn 06beKTaMu, NpoLeccamMm U ABNEHUAMMY,
MX U3MEHEHWAMW B pe3y/ibTaTe NPUPOLHbIX U AHTPOMOTreHHbIX BO3AEWCTBMIA; WCMONb30BATh
aNnbTEPHATUBHbIE BULbI SHEPrUM; COONIOLATL NPaBKUIA NOBEAEHUS B ONACHbIX CUTYALMUAX, SKOHOM-
HOro MCNONb30BaHMA pecypcoB B ObITY W WwKone, Ha npupoae. NHdopmauums kaxporo pasgena
nocobus ABNAETCA XOPOWMUM [OMNONHEHWEM JNA yrybneHus MHOrux Tem obpa3oBaTenbHbIX
nporpamm. OHM NpUBELEHbI B OTAENLHOI TabnuLe.
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Bonblwoe konunyecTBo akTOB NPMPOAHLIX AHOMaNMUii, NPUMEPOB MNOCAEACTBUIA BAUAHMA
M3MEeHeHUs KNMMaTa Ha NpUOpeXHble, FTOpHbIE, apKTUYECKNE PEr1OHbI, Ha Ieca, FOPOAA U CTpaHbl
[afyT BO3MOXHOCTb yYalMMCA CaMOCTOATENIbHO aHaNM3MpoBaTb MHGOpPMaLUto, CTPOUTb runoTe-
3bl ¥ NPOrHO3bl AN NPUPOAHbLIX MPOLLECCOB U ABNEHWI NTPUMEHUTENBHO K CBOMM PervoHam.

Mocobure OKaXeT NOMOLLb YYuTeN0 B HDOPMUPOBAHUM OCHOB HAyYHOTO MUPOBO33PEHMS, pas-
BUTUW MHTENNEKTYaNbHbIX CNOCOOHOCTEN U NO3HABATENbHbIX MHTEPECOB WKONbHUKOB. Mocobue
MOMOXET y4alMMca NOCMOTPETb HA MUP C TOYKM 3peHus acTpoHoMa, reorpada, 3konora...
Hanunuume KpacoyHbix MANOCTPALUIA, CXEM, TPAUKOB MOMOXKET 3aKPENMUTb 3HAHMA 06 3BONIOLMUM
Ha NpuMMepe NPUYUH U3MEHEHWUS KAMMATa B MPOLNOM, COBPEMEHHOM 06aMKe naaHeTbl 3emns;
NPOCTPAHCTBEHHOM pa3nnymm npoLeccoB GopMUPOBAHMA KNMMATA, reorpatmyeckux 0cobeHHo-
CTAX NPUPOAHBIX KOMMNEKCOB Pa3HbiX MAaTEPUKOB U OKEAHOB; MPAKTUKW NMPUPOAONO0b30BaHMS,
NPUPOAHLIX U AHTPOMOrEHHbIX MPUYMHAX BO3HUKHOBEHWS 3IKONOTMYECKMX npobnem, mepax
MO COXPAHEHMIO NPUPO/bI U 3alMTe II0AEN OT CTUXUIAHBIX MPUPOAHbLIX U TEXHOTEHHbIX SBNEHUH,
0 napHuKoBoM 3chdekTe U 6MOPA3HOOOPA3NM KIU3HM, YINEPOAHOM Clefe YeNnoBeKa Ha 3emne.

BOI'IpOCbI MU 3adadHuUA, npennaraemblie B noco6uu, N0O3BONAT UCMONb30BATH NnoJly4€HHbIE 3HAHNA
Ha NpaKkTuke.

Mocobue MoxeT 6bITb MCNONBb30BAHO A/ PaboThl C yyalwmumucs 2—11 Knaccos, HO 0COBEHHO
BOCTPe6OBaHHbLIM OHO MOXET ObITh WKONbHUKAMK 10—13 neT Kak B OCHOBHOM 06pa3oBaTeibHOM
npouecce, Tak U B JONOJAHUTENbHOM 06pa30BaHNUM, BO BHEYPOUHOII JeATENbHOCTY.

WNcnonb3oBaHue matepuanoB nocobus OyAeT ycnewHblM, eCau yyutens OyayT BKAOYATh MX
B 3aHATUA C YYETOM BeayLlei AesTeNbHOCTY YYalMUXCs, UX NoTpeOGHOCTEN, MHTEPECOB U BO3MOX-
HocTeit. [Ins ogHMX OGyneT MHTepeceH BeCb TEKCT NOCOOMA, AN APYrUX — TONbKO HEOoOblYHble
(aKTbl, UANIOCTPALUM UAN UAEN [N NPOBELEHUS IKCNepuMeHTOB. J1060i WKONbHUK HANAET
B MOCOOMU YTO-TO MHTEPECHOE N HOBOE UMEHHO ans cebs. [peanaraem yuuTensm Toxe nofonTu
K KOMMJIEKTY TBOPYECKM U aKTUBHO MCMONb30BaTb MaTepuanbl B LONOJHUTENbHOM 06pa30BaHNUM
1 BO BHEYPOYHOI eATeNbHOCTU: NPOBEAEHUN BHEKNACCHBIX MEPONPUATHUIA, NPUPOLOOXPAHHBIX
aKUUM, NpeaMeTHbIX HefleNib, KOHKYPCOB U BUKTOPWH, KPYXKKOBbIX 3aHATUN.

KonnekTue aBTOpoB UCKPEHHe HAfleeTCs, YTo paboTa C KOMNIEKTOM y4eOHO-UTrPOBbIX MaTepH-
anos «Knumaruyeckas Wwkatynka» noOyanUT yUaLLUXCS, UX yuuTeNei U pogutenein USMeHUTb CTUNb
CBOEW XU3HU Ha Gosiee APYKECTBEHHbIN, 3300TNUBLINA N0 OTHOLWEHMIO K OKpYXKaloweil cpese.

06pa3oBaTtenbHble NPOrpaMmbl
HauanbHoe o6uwee o6pa3oBaHue

¢ O6pasoBatenbHas nporpamma «Llikona 2100». Okpyatowmit mup. AeT. yueb. BaxpywesA.A.,
Janunos [.4., Paytnan A.C. n gp.

¢ Obpa3oBatenbHas nporpamma «fapmoHusy. Okpyxatowuit mup. ABT. yyeb. Mornasoea 0. T.

¢ O6pasoBatensHas nporpamma «llkona Poccuuy». Okpyxawowmnii mup («Mup BoKpyr Hacy).
ABT. yueb. MNnewakos A. A.

CpeaHee obuee o6pa3oBaHue

* [lpupogoBeneHue. 5 knacc. AsT. yueb. Mnewakos A.A., Conun H.U

® buonorus. 6-9 knaccel. AeT. yue6. Conunn H.W., 3axapos B.b., 3axaposa E.T.
® buonorus. 10-11 knacchl. ABT. yueb. Aracdonos W.b., Cueornasos B.W.

e [eorpadus. 6-9 knacchbl. AeT. yue6. [lpoHos B.M. u gp.

e [eorpadums. 10-11 knaccbl. ABT. yyeb. Makcakosckuii B.I1.

® Xumus. 8-11 knaccel. ABT. yye6. [abpuensH 0.C.

e Gu3nka. 7-9 knaccol. ABT. yueb. MNépbiwknH A.B., TyTHUK E.M.

e Dusunka. 10-11 knaccol. ABT. yueb. leHgeHwTeiH J1.3.

¢ ObXK. 5-9 knaccsol. ABT. yue6. Tonopos W.K.
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HAYAJIbHOE OBLLLEE OBPA3OBAHUE

Ha3BaHue
pasgena nocobus
«Knumatuyeckas

LKaTyNKa»

1.1. Knumat u
noroaa

Okpyatowuit Mmup / Mup BOKpyr Hac

06pasoBatenbHas nporpamma
«llikona 2100»

2 Knacc

e Tema «[loropa u Knumar»
* Tema «[TpupopaHble 30HbI»

3 Knacc

* Tema «Bo3pyx, ero coctas
1 CBOMCTBa»

O6pasoBarenbHas nporpamma
«lfapMoHuA»

2 Knacc
* Tema «Pa3Hoobpa3une 061aKkoB»

3 knacc

* Tema «[TpupopaHble ABNeHUs U Npu-
poaa»

* Tema «Temnepartypa v eé
“3mepeHmne»

* Jkckypcus «HabnoaeHne oceHHUX
M3MeHeHWil B Mpupoae»

® Tema «[1porHo3 norogbi»

* Jkckypcus «HabnoaeHne 3MMHUX
M3MeHEeHWil B Mpupoae»

* Tema «3uMHUe ABNEHUA

B HEXXMBOI NpUpoAae»

* Jkckypcus «HabnoaeHne BeceHHUX
M3MeHeHWil B Npupoae»

* Tema «BeceHHue aBneHus

B HEXXMBOI NpUpoae»

* Tema «JleTHue u3meHeHus

B HEXMBOI 1 XXMBOI Npupoae.
lpaBuna 6e30nacHoro NoBeAeHUs
BO BPEMS JIETHUX KaHUKYN»

4 Knacc
* Tema «[lTpupogHble 30HbI Poccum»
* Tema «[Tpupopa pogHoro Kpas»

O6pa3soBaresibHasi nporpamma
«llkona Poccum»

2 Knacc

* Tema «Temnepatypa
1 TEPMOMETP»
* Tema «470 Takoe noroga»

1.2. Tunbi
KJIUMaToB U
KAUMaTMyeckKue
nosca

2 Knacc

* Tema «[TpupoAHbIe 30HbI»
* Tema «Knumar 3emnun»

® Tema «[lpupopHas
30HaNbHOCTbY

4 Knacc

* Tema «[pupopHas 3o0Ha. CypoBas
ApKTuKa»

® Tema «PaHumas TyHapa»

* Tema «XXapkue nycTbiH1»

¢ Tema «[pupopa rop»

* Tema «[lpupogHble 30HbI Poccuny

* Tema «Marepuk Espasus. lpupoga
MaTepuKa, Hapofbl, ero HacenaiLue»
* Tema «Acpuka, e€ npupoga.
WNccneposarenu Adpukmny»

* Tema «Amepuka. [lepBooTkpbiBaTe-
v Amepuku. Mpupopa CeBepHoro u
l0xHoro MmatepukoB»

® Tema «ABCTpanusa. YHuKanbHble pac-
TEHWSA 1 XKUBOTHbIE

AscTpannu»

* Tema «AHTapkTuaa. OTkpbiTue AHTap-
KTWAbl POCCUIACKUMM NyTeleCTBEHHN-
kamu. CypoBas npupopa matepuka»

4 Knacc

* Tema «PacnpepeneHue
CONHEYHOro Tenna Ha 3emne
1 ero BNUSHWE Ha XUBYIO
npupoay»

® Tema «llpupogHele

30Hbl HallelN CTpaHbl: 30Ha
ApKTUYECKUX MYCTbIHb, 30HA
TYHAPbI, 30Ha 1IECOB, 30HA
CTenei, 30Ha NyCTbIHb, Cy6-
TPOMUKMU»

e Tema «0cobeHHOCTU Npu-
pOAbl KAXAOW U3 30H»

e Tema «0OcobeHHoCTU
X03ANCTBEHHOW [eATeNbHOCTH
Nniofiei, CBA3aHHbIE C NPUPOA-
HbIMU YCNIOBUAMM. IKOAOT M-
yeckue npobnembl Kaxaon us
NPUPOAHbIX 30HY»
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Ha3BaHue pas-
Jena nocobus

HAYAJIbHOE OBLUEE OBPA3OBAHME

Okpyatowunit mup / Mup BoKpyr Hac

O6pasoBarenbHas O6pa3soBarenbHas 06pasoBarenbHas
«Knumatuyeckas
nporpamma nporpamma nporpamma
LWKATY/IKa»

«llikona 2100» «lapmoHua» «lllkona Poccumn»
1.3. Kak 4 Knacc
1 noyemy ® Tema «Hayka actpoHoMus. 3emns — nnaHe-
MEHAJICA Knumar Ta ConHeyYHo cuctembl»
B NPOLINAOM - * Tema «ConHue u 38€3abl. BiuaHue ConHua -

Ha 3emio»
* Tema «KpyrocBeTHble MyTelwecTBUA»

1.4. CoBpemeH-
Hble U3MEeHeHuA
Knumara

2 Knacc
* Tema «YenoBeK — 4acTb XKMUBOWA
NpUpPOLbI»

3 Knacc

* Tema «Bo3gyx 1 ero coctaB»
* Tema «/[lBuxeHue Bo3gyxa.
Kak ucnonb3yiot Bo3pyx»

4 Knacc

® Tema «[lpownoe u HacToswwee
rnasamu akonora. [pegcraBneHme
0 COBPEMEHHbIX IKOIOTUYECKUX
npo6iemax naaHeTbl»

YacTb 2. Kak usme

HeHWA KNUMaTa BAUAIOT HAa NPUPOAY U YenoBeKa.
MO3KHO M aAaNTUPOBATLCA K UX HEU36EXKHBIM NOCNEACTBUAM?

2.1. Kak usme-
HeHUA Knumara
B/IUAIOT HA
noroay

2 Knacc

* Tema «lpo3a. besonacHoe noBegeHune
BO BPEMS FPO3bI»

* Tema «[lpupogHble Tena n ABAEHUA»

® Tema «Bopa Ha 3emne. OkeaHbl 1 MOpH.
lMpaeuna 6e30nacHOro NoBefeHMUs Ha
Mope»

3 Knacc

® Tema «Heobbl4HbIE NPUPOAHbIE ABNEHMUS.
Mpasuna 6e30nacHOro NoBefeHNs BO Bpe-
Ml Ype3BbIYANHbIX MOTOHbIX ABAEHUIAY

* Tema «JleTHNEe U3MEHEHUS B HEXUBOM

1 XuBoi npupoge. Mpasuna 6e3onacHoro

NoBeJEHUA BO BPEMSA IETHUX KAHUKYN»

4 Knacc
* Tema «[lpupopa poaHoro Kpas»

2.2. Kak
U3MeHeHus
KNMMara BAUAIOT
Ha pacTeHua u
¥UBOTHbIX

2 Knacc

o Tema «[pupoga-
Has
30HaNbHOCTb»

2 Knacc

® Tema «Marepuk EBpasus. Viccnepgosare-
v Asum. lNpupoaa matepuka, Hapofbl, ero
Hacensoume»

* Tema «Adpuka, e€ npupopa»

® Tema «Mpupopa CesepHoro u KxHoOro
MaTepuUKOB»

® Tema «CypoBas npupoaa matepuka»

2 Knacc

e Tema «Kakue GbIBatOT pacTeHus:
LepeBbs, KYCTapHUKM, TPaBbl; UX
CyLLEeCTBEHHbIE MPU3HAKU»

e Tema «Kakue GbIBaOT XKUBOTHbIE:
HaceKoMble, pbibbl, NTULbI, 3BEPY;
UX CYLLeCTBEHHbIE NPU3HAKUY

e Tema «KpacHas kHura Poccuu:
3HAKOMCTBO C OTAEe/bHbIMU pac-
TEHUAMU U KUBOTHLIMU U MepaMu
MX OXPaHbI»

3 knacc

e Tema «PacTeHus, ux pasHoobpa-
3ne»

® Tema «Pa3mHOXeHMe 1 pa3BuTHe
MBOTHbIX. PONb XXMBOTHBIX B NpU-
pofe 1 Xu3HK yenoseka. Bansauue
YenoBeKa Ha XWUBOTHbI MUP»
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Ha3BaHue pas-
Jena nocobus

HAYAJIbHOE OBLLEE OBPA3OBAHME

Oxpy:atowwuit mup / Mup BoKpyr Hac

06pasoBarenbHas 06pa3oBatenbHas 06pa3oBarenbHas
«Knumatunyeckas
nporpamma nporpamma nporpamma
LKaTyNKa»
«lllkona 2100» «lapmoHuA» «llikona Poccum»
2.3. Kak 4 Knacc 3 Kknacc
n3MeHeHus ® Tema «Poccus — ctpaHa necos» ® Tema «CBA3M B npupoae»

KAUMaTa BAUAIOT
Ha jeca

® Tema «llpupopa pofHoro Kkpas»

® Tema «[louyBa, e€ cocTaB. }Husble
cyliecTBa noysbl. NpepcraBneHue
06 06pa30BaHUM NOYBLI U PO
OpraHM3MOB B 3TOM NpoLecce»

2.4. Kak 3 Knacc 2 Knacc 2 Knacc
U3MeHeHUA ® Tema «Tena u Belle- ® Tema «Bopa Ha 3emne. OkeaHbl 1 ® Tema «Bo3pyx u Bofa, Ux 3Ha-
Knumara BAMAIOT | CTBa» Mops» YeHue A1 pacTeHMNA, JUBOTHBIX,
Ha BOJHblE ® Tema «Bopa, e€ cBoit- e Tema «3HayeHuWe pek ans naein» yesioBeKa»
pecypchbl cTBa» ® Tema «[lpecHble BOBOEMBI. ® Tema «3arpsa3HeHue BO3yxa v
Peka u eé yactu» BOAbI. 3aWwmTa BO3gyxa U BOLbl OT
e Tema «3HayeHue BOAbI AN BCErO 3arpsa3HeHns»
XWUBOrO Ha 3emne. 3arps3HeHue ® Tema «[lukopactyiue u Kynb-
BOAOEMOBY» TypHble pacTeHns. KomHaTHbIe
3 Knacc pacTeHus U YXOA 38 HUMU»
® Tema «CtpoeHue u cBoiicTBa 3 Kknacc
BELecTB» ® Tema «Bopa, eé concrea. Tpu
e Tema «KpyrosopoT Bogbl B cocTosHusA Bofbl. KpyroopoT Bofbl
npupoge» B NpuUpoae»
2.5. Kak
U3MeHeHus

K/IUMaTta BAUAIOT
Ha cesibCKoe

X03ANCTBO
2.6. Kak 2 Knacc
n3MeHeHuA ® Tema «[lloBepxHOCTb 3emnu.

KAMMarta BAuAIoT
Ha NpubpexHble

Matepuku 1 oKeaHbl»

peruoHbl

2.7. Kak 3 Knacc 2 Knacc

n3MeHeHUs e Tema «lopHble nopoapl | ® Tema «lopbl U Ux pa3Hoobpasue»

KAMMara BAUAIOT | U MUHepanbl» ® Tema «BynkaHbl. be3onacHoe -
Ha ropHble NOBEAEHNE B ropaxy»

pPernoHsbl ® Tema «[lpupopa rop»

2.8. Kak 4 Knacc

M3MeHeHUA ® Tema «[lpupogHas 30Ha. Cyposas

KJIUMaTa BAUAIOT
Ha apKTU4YecKue

ApKTuKa»

peruoHbl
2.9. Kak 2 Knacc 2 Knacc
U3MeHeHusA ® Tema «Poccuitckue ropopa. ® Tema «lopog, rae Mbl KUBEM:
KNuMaTa BAUSIOT _ KpynHeiilwne ropoga—MunanoHepsl, | OCHOBHbIE 0COBEHHOCTU»
Ha ropoga ropoga—repou
® Tema «lopoxaHe u censHe.
Mpobnembl COBpeMEHHOTO ropoaa»
2.10. Kak
n3MeHeHUs

KNMMaTa BAnAIoT
Ha couuanbHbie
npo6sembl

242




Ha3BaHue pasgena no-
cobus «Knumatnyeckas
LWKATYIKa»

3.1. «3enéHbie»
MCTOYHUKM 3HEpPrum

3.1.1. Y7o Takoe
3Heprus

3.1.2. OcHOBHbIe
MCTOYHMKM 3HEpruu

HAYAJIbHOE OBLLEE OBPA30OBAHUE

Okpyatowwmit mup / Mup BoKpyr Hac

O6pa3soBarenbHas
nporpamma
«llkona 2100»

3 knacc

® Tema «JIHeprus —
UCTOYHWK ABUKEHUSAY

e Tema «MHoroo6pasue
NPOSIBNIEHUN IHEPTUM»

® Tema «3neKTpMYecTBO,
CONTHEYHbIA CBET,
najawlas BoAa — ABNEHUS,
06ycnoBneHHbIe AeNCTBUEM
3HEprum»

06pa3oBaresibHas
nporpamma
«lapmoHuA»

O6pasoBarenbHas
nporpamma
«lkona Poccun»

3.1.3. YrneBopopoaHbie
MCTOYHMKM 3HEpruu

3 Kknacc

® Tema «Topd, KaMeHHbl i
yrob, HedTb U NPUPOAHbIN
ras — ucKonaemoe TOnaNBo,
€ro NponCXoXpeHne»

3.1.4. AToMHas 3Hep-
reTuka

3.1.5. Bo306HOB-
nAembie UCTOYHUKK
3Heprum

2 Knacc
® Tema «[iBmxeHue Bo3gyxa. Kak
MCNONb3YIOT BO3JYXY

3.1.6. Npeumywecrea un
HefO0CTaTKN PasUyHbIX
MCTOYHUKOB 3HEpPrum

2 Knacc
® Tema «ConHue — GamxKanwas K
3emne 3Be3nay

3 Kknacc

® Tema «[lonesHble nckonaemsle.
PasBenka v fobbiya nonesHbIx
MCKOMaeMbIX»

® Tema «loptoune nonesHole
ncKonaemble. JKonoruyeckne
npo6aeMmbl, CBA3aHHbIE C UX
J006blYeil U TPaHCNOPTUPOBKOIY

3.2. 3Hepro-
3(heKTUBHOCTb U
3HeprocbepexkeHue

3.2.1.
JKoNOruyHble BUAbI
TpaHcnopTa

3.2.2.
BbiToBas TexHuKa
1 3neKTponpu60opbI

2 Knacc

® Tema «Bupgbl TpaHcnopra.
Mpo6nembl 3arpsA3HeHUs Bo3ayxa
1 BOAbI MPY NCNONb30BAHNUK
TpaHcnopTa»

3.2.3. 3enéHoe cTpou-
TenbcTBo. MaccuBHbIE U
aKTUBHble fOMa

3.2.4. 3enéHble ropoaa

4 Knacc
® Tema «CTpouTtenbHble MaTepuanbl»
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HAYAJIbHOE OBLLEE OBPA30OBAHUE

Ha3BaHue pas-
Jena nocobus

Okpyxatowunit mup / Mup BoKpyr Hac

nomoyb nnaHe-
Te? Cokpawaem
CBOM yrnepoa-
HbIX cnep

apyx6e c npupopoin»
® Tema «Halwa maneHbkas
nnaHeta 3emnay

«Knumatnyeckas | O6pasosatesbHas nporpamma 06pasoBatenbHas nporpamMmma 06pasoBatenbHas nporpamMmma
LWKaTyNKa «llikona 2100» «lfapMoHUA» «lWkona Poccun»
3.3. Yrnepog- 2-4 Knaccol
HbIi Cnep, ® Tema «Yunmca pewarb
JU3HEHHble 3afaun»
3.4.Kakamory | ® Tema «Kak Ham xuTo B

3.5.
fo6anbHoe
COTPYAHUYECTBO
B o6nactu usme-
HeHUsa Knumarta
M YyCTOWYUBOIO
pasBuUTUA
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