








§ 9. BCEMUPHOE
NMOTPEBJIEHUE SHEPTUUA

DHepronoTpebneHune
B pa3/INyHbIX o6LecTBax

[TepBOOBITHBIE 00II[ECTBA OXOTHUKOB 1 3€MJIefIE/b-
IIeB HYXXZIa/UCh JMIIb B HeOOJIBLIOM YIIpaBJIeH-
YeCKOM almapare. Boxxau mam coBeT crapeniuny
YIIpaB/IsIIA BCEM B 9TOM ob1jecTBe. BonmbuimHCTBY
BO>KIeil IPUXOANIIOCh OXOTUTBCS ¥ COOMPATh ypo-
»Kall BMeCTe C JPYTUMMM YIeHaMM IUIeMeHU. Ypo-
JKall pefKo OBIBaZ HACTONBKO OOWMIBHBIM, YTOOBI
MOYXHO OBIIO TIO3BO/TUTH BOXKISAM He paboTarh u
BCe BpeMsI IOCBATUTD YIIPAB/ICHNIO I/IEMEHEM.

B paHHUX 3emjefenbuecKnx OOIIeCTBAX C OFHOTO
MOCESHHOTO KIIOTPaMMa MIIEHUIIBI COOMpanu ot
Tpex JI0 JeCSATU KWIOTPaMMOB ypoxkas. [losBuics
U3/IUIIEK TPOfOBONBCTBYA. VI3nuiek sHepruum u
IPOIOBO/IBCTBIISI MOXKHO OBIIO BBIJIENUTD Ha COEP-
JKaHMe BOXKJIEN, /IeKapeil, CBALEHHNKOB ¥ BOMHOB.
ITU MI0OU He 3aHUMAINUCh 3eMJIEle/IieEM, HO OHU
obecreunBany CTabMIbHOCTD U 0€30IIaCHOCTD 3€M-
JIefieNbIieB, KOTOPBIE, B CBOIO OUePeb, MOTIU COCpe-
[IOTOYUTHCS HA YBETMYEHNI IPOU3BOJCTBA IINILN 1
sHepruu. Tam, e ObUIM 0COOEHHO XOpole YCIo-
BUSA I CEIbCKOTO XO3AMCTBA U MCIIOIb30BANCh
HIepeOBble  CENMbCKOXO3SMICTBEHHbIE TEXHOIOTUH,
U3JTUIIEK TPOIOBOIBCTBYSI M SHEPTUM OBUT IOCTA-
TOYHBIM [/Is1 0Oecriede Vs OOMBIINX TPYIII TIOfEIL.
KoH1ieHTparyist 60bIINX IPYIII TIOfIEl B IIOCETEHN -
X MIO3BOJISA/IA COJIEPIKATH CIEVA/INCTOB: KAMEHIIV-
KOB, [POBOCEKOB, KY3HEI[0B, TOPTOBI[EB Y MOPSIKOB.
ToBaps! u yc1yry, IpegocTaBIeHHbIe STUMI CIIeIy-
Q/IVICTaMI, TIOBBIIIATIV YPOBEHb >KU3HI TTIOEIL.

B navane cpennux BekoB B EBporme 6b110 1306pe-
TEHO BOJISIHOE KOJIECO, @ C HEM ¥ MAIIVHbI, KOTO-
pble MOIVIV IIO/IyYaTh SHEPIHUI0 U3 6OoIee MOIIHBIX
MICTOYHVKOB, YeM MYCKY/IbHasl CI/Ia YelloBeKa VN
paboyero >KMBOTHOTO.

B 1784 r. [IxxeiiMc YatT, B1ajesnel, MacTePCKOI 110
M3TOTOBJICHUIO Y PEMOHTY TOYHBIX IPUOOPOB, HO-
JIy4uJI ATEHT Ha I[IePBYI0 YHUBEPCAIbHYIO HApo-
Byto MammHy. C 3THX IOp 4YeloBeYeCTBO CMOITIO
VICTIONIb30BaTh KaK O1M03Hepruwo (Hampumep, ape-
BECUHY), TaK ¥ HEBO30OHOB/IAEMYIO 9Hepruio (Ha-
IpuMep, Yroib) Jyid coBeplueHMs paboTel. J3o0-
OpeTeHMe YaTTa CBHITPajo PeLIAoNIyIo POJb B Ie-
pexofie OT py4HOro Tpyza K MammnHHomy. Hegapom
Ha [AMATHUKE eMy HalMCaHO: «YBEIUYMI BIaCThb
4e/I0BEKA Hafl, IIPUPOLOIL».

B coBpeMeHHOM TEXHUYECKU Pa3BUTOM OOIIeCTBE
(cM. puc. 2.1) ucrionp3oBaHye HeBO30OHOBIIEMOIA
SHEPIUU OYeHDb BEINKO U HEIIPEPBIBHO PACTET.
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DHeprua ns pasHbiX UICTOYHNKOB

Jlo xona XIX Beka yrosb 1 peBecuHa ObUIN I71aB-
HbIMU MicToYHMKamy sHeprun. K 1890 r. HedTb co-
CTaBJIANIA TONBKO 2 % OT BCEX 9HEPrOMCTOYHMKOB.
Vcnonb3oBaHMe HEBO30OHOB/ISIEMbIX 9HEPTrOMCTOY-
HUKOB CUJIBHO BO3POCJIO II0C/IE BTOPOV MMPOBOII
BOJIHBI ¥ IIPOJO/DKAET YBEINIMBATHCA. JNEKTpUYe-
CTBO, IIPOU3BOAVMOE Ha TUIPOINIEKTPOCTAHIMAX U
A3C, npencrapnsAeT co60¥ MNIIb HeOOBIUIYIO YaCTh
o61ero sHepromnorpebnenus. Ha pucyHnke nokasan
IIPOrHO3 IPONU3BOJCTBA 3Heprum 1o 2060 ropa.

B Poccnm cnoxxmnach Clefyrolas CTpyKTypa Ipo-
U3BOJCTBA SHEPTUML.

HeoaunHakoBoe pacnpegeneHue
3Heprumn

JJOCTYIIHOCTD [IeIIE€BON SHEPIUK O6bUIa OJHOM U3
IPUYMH BBICOKOTO YPOBHS JKM3HVM B TOM YacTu
MIpa, Ie Mbl XVuBeM. [lo Omnpee/IeHHOrO ypOBHs
CYLIECTBYeT IpsiMasi CBsI3b MEXAY MaTepuaibHbIM
6/1arococTosiHMeM 00IIeCTBa U SHEPTronoTpebIeHN -
eM. Ho BbIlIIe 9TOTO YPOBHS CUTYAIVIS YC/IOXKHSIETCS.
[TonuTnyeckast BMacTb, ypOBEHb TEXHOJIOTMYECKOTO
Pa3BUTVSI HAUMHAIOT UTPATh 3aMETHYIO POJIb.

Kaxppii ror OOH my6nmkyer crarmctmdeckue
OTYETBI O TOM, CKOJIbKO SHEPIUM, B CPESHEM, IIO-

Oras
EHedTb
Oyronb
arac
HA3SC

O npouune

51,0%

Puc. 2.3. CtpyKTypa Npon3BOACTBa SHEPrnu
B Poccunm

TpeOIseT KaXK/Iblil XUTeNMb pasHbIX cTpaH. ITo He-
CKOJIBKUM NPMYVMHAM HaJJ0 KPUTUYECKN OTHOCUTD-
CA K 3TUM CTaTUCTUYECKMM JaHHBIM. Bo-InepBbhIx,
CYIIeCTBYeT 3HAUMTe/NbHAs pasHMIA B SHEPIroIlO-
TpebeHnn 60oraThix ¥ OeJHBIX /TIOfiell B OHON U
TOIl >Ke CTpaHe. Bo-BTOPBIX, OTYETbl BK/IIOYAIOT
TOJIBKO KOMMepuecKoe sHepromorpetnenne. Ha-
IpuMep, BO MHOTUX CTpaHaxX /IpeBeCHa BCe ellle
ABJIAETCA CaMbIM Ba)KHBIM 9HEPrOMCTOYHMKOM, HO
OH He BCerjja BK/II0YaeTcs B OTYET.

NopgymairTe n oTBeTbTe

PaccTaBbTe B XPOHOJIOTMYE€CKOM ITOpAAKE MCTOY-
HUIKNM S9HEPIrUM, KOTOPpbl€ CTAHOBMIINCD JOCTYIITHBI
9€/I0BE€YECTBY, HAaYMHAaA C CaMbIX PaHHIX:

— aTOMHaA SHEPTNA;

— MYCKY/IbHaA SHEPIUA pa6oq1/1x KMBOTHDIX;

— HedTb;

— 3Heprusd BeTpa;

— MYCKY/IbHas 3HEepIrusA 4e/I0BeKa;
— YIOJIb;

— 3Heprusd Mafiarollen BOIbl.

/HPAKTI/I KYM

3apaHune 9. O6cyaure

OpuH aMepuKaHell MCHOIb3yeT CTONbKO 3HEp-
IUY, CKOJIIbBKO [iBa €Bpolenua, 35 MHAUIILEB,
kZlO TaH3aHmieB u 600 6yranues. Yro ciy-

YNTCS, KOTAA MHANIAIBI, Oy TaHIIbI, Taﬂsaﬂmﬁuh
3aXOTAT MCIIO/Ib30BaThb CTO/IBKO >K€ JHEPTUM,
CKOJIbKO JCIIO/Ib3yéM MBI B PasBUTOM MMUpe?
CMoOXeM /1 Mbl HaCTONIbKO YBEINYUTDH MPOU3-
BOZIcTBO sHepruu? IIpaBbl 1 MBI, yBenM4uMBasg
CBOe IOTpebIeHNe SHEePIuH, B TO BpeMs, KOIra
IpyT¥ie He MOTYT cebe 9TOro MO3BOMNTH? /
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§10. NOCJIEACTBUA
OHEPITONOTPEBJIEHUA

Y mepnanm Bcerpa iBe CTOPOHBI, U SHEPTUA B 3TOM
cmbicnie He mckmodenue. ITompocty rosops, mnc-
II0/Ib30BaHIIE SHEPI UM VIMEET KaK ITOJIOKUTENbHBIE,
TaK ¥ OTpULIaTe/IbHbIe IIOCTIENCTBIA, KOTOPbIE TOXE
HaJ0 XOpouIo cebe MpeACTaBAATh. ITOT pasfer co-
CTOUT U3 JIBYX YacTel, B IIEPBOIL Mbl paCCMOTPUM
OTpUIIaTe/IbHbIe TOCTIEICTBIA SHEPTrONOTpeOIeH A
JUIL OKPY>Kaloley Cpefbl, BO BTOPOIl — TaKoe OT-
puLIaTe/IbHOE IIOCTIENICTBYE OYPHOTO pOCTa SHEPro-
noTpeb/IeHNs, KaK SHepreTM4ecKye KpU3VChL.

MocneacTBuAa gnsa okpyxawowen
cpepbl

CeropiHs IO VCIIONB3YIOT OOJIbIlle SHEPTUY, YeM
xorga-m6o. C OfHOM CTOPOHBI, 3TO IIMPOKOE JIC-
I1IO/Ib30OBaHIE 3HepI‘I/H/I O3Ha4Yae€eT, YTO Mbl MOJXEM

XXUTb ¢ 6OMBIIMMY YROOCTBAMI, HO C IPYTOI CTO-
POHBI, ITPY 3TOM BO3HUKAIOT IIPOO/IEMBIL.

Tak Kak HeT HI OfHOTO 9HEPTOMCTOYHMKA KOTOPBIII
He IPUYMHSI OB Bpeja OKpY>Kaloleil Cpefie, O4eHb
BO)XHO I 4e/loBevecTBa Oepedyb 9Hepruo. Mbl
JIOJDKHBI cOeperatb 9HEepruio, 4ToObl YMEHBIINTD
BpefiHOEe BosjericTBre Ha [Ipupony. Mbl 1OKHbI
JICIIONIb30BATh T€ YHEPrOMCTOYHUKM, KOTOpbIe Ha-
HOCAT HanMeHbLmit Bpen IIpupope. Tonpko Torga
MBI MO>KeM JJOCTUYb YCTONYMBOTO Pa3BUTUS LIMBHU-
NU3ALN.

YT0OBI IOHATH, IIOYEMY JCIIONb30BaHUE HEBO300-
HOB/LAAEMbIX SHEPTOMCTOYHIMKOB HAHOCUT TaKOl Bpey,
OKpY>Kalollleil cpefie, paccMOTpUM 6ojiee OIPOOHO
CUHTE3 U pa3jIoyKeHVe OPTaHIYeCKIX BeIleCTB.

B kxieTkax pacTeHmil, comepKalux XIOpoQuII,
COJIHEYHBIE JTyYM BBI3BIBAIOT IpOLecC (POTOCUH-
Te3a. PoToCHHTE3 — 9TO 0Opa3oBaHye OpraHyye-
CKUX BeIeCTB M3 YIJIEKMUC/IOTO ra3a 1 BOABI C IIO-
I7IOLIeHNeM SHEPIUM CBEeTA, COIPOBOXK/AIOIINIICA
BbIJieNleHneM Kucnopopa. Cxema mporecca ¢oTo-
CUHTE32a BBIIJIAANT TaK:

O6pasoBaBimmecss npu (GOTOCHHTe3e OpraHmye-
CKIi€ BellleCTBa SIBJISIIOTCS MCK/TIOYUTE/TbHO Ba>KHBI-
MM CTPOUTEIBHBIMY «KUPIIMINKAMI» IJISI «CTPOY-
Te/IbCTBa» KJIETOK XKMBBIX OPraHM3MOB. B «cTpon-
Te/IbCTBE» KJIETOK TAKXKe YYaCTBYIOT APYIMe 9Jie-
MEHTBI, TaKle, KaK a30T ¥ cepa. B KoHIle KOHIIOB
BO3HJKAIOT IeJIble >KMBbIe OPTaHU3MBI, TaKue, KaK
PacTeHMs WM SKUBOTHBIE.
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OpraHnyeckue BelllecTBa TOPI0YNE, T.e. CTIOCOOHBI K
CaMOCTOATEIbHOMY TOPEHMIO, IIO3TOMY X MOXKHO
VICTIOZIb30BaTh KaK TOIIMBO — VMCTOYHMK SHEPTUIL.
[Ipu ropenun B IpUCyTCTBUM KUCIOPOJA OpraHu-
YeCKle BeleCTBa PACIalaloTCsA Ha YITIEKMCIbIN ra3
u Bopty. Tak mpomcxopuT, Korja Ml CKMUraeM HedThb
VIV IPEBECHHY.

Takum 06pasoM, He3aBUCUMO OT TOTO, MCIIOTb3yeM
M MBI HEBO30OHOB/IsIeMOe TOIUIMBO WM OMOTO-
IUIVBO, YITIEKVIC/IBIN Ta3 BCe PABHO BBIOpAachIBaeTCs
B arMoc(epy. TeM He MeHee, eCTb O0/IbLIAsA PA3HN-
Ija MeXJy CropaHyueM OMOTOIUIMBA ¥ CrOpaHUEM
HEBO300HOB/ISIEMBIX BIIOB TOIUIMBA.

HeB0300OHOB/IsIeMble  9HEPrOMCTOYHUKY, HAaXoO-
pAmyecs B 3emie (HeTb, ras, yrojib), COmepKar
607bII0e KONMIYeCcTBO yriepona. Korga Mbr oxura-
eM HeBO300OHOB/IsIeMOe TOIUIMBO, YITIEPOJ, BbIOpa-
cbIBaeTcsl B atMocdepy B BHUie YIVIEKVUCIOTO rasa.
9T0 BiIeYeT 3a co0OIl yBeNMn4eHe KOHLeHTpalyn
YITIEKJCIIOTO Ta3a B aTMocepe.

Ecnmu e pocT 3amacoB 6uorommBa OyzieT paBeH
ero IOTpeO/IeHNI0, TO YBEINYEHMs COflep>KaHIA
YIJIEKUCIOTO ra3a B arMocdepe He IIPOM3OIfET,
IOTOMY 4YTO B Ipolrecce (OTOCHHTe3a pacTeHNA
IIOI7IOUIAIOT YIJIEKMCIIbII Ias.

Takum 06pas3om, yBenueHye KOHIEHT AL yIIe-
KJCTIOTO ra3a B aTMocdepe BBI3BAHO TOIBKO Cropa-
HJIeM HeBO300OHOB/ISIEMOTO TOII/IVBA.

Bospacranue KoHLEHTpanuy YITIEKUCIOTO rasa B
atMocdepe yCUIMBaeT TaK Ha3bIBaeMblil «[TAPHUKO-
BbIi 3¢eKT», 4TO, KaK [OIaraloT MHOTYE y4YEHbIe,
ABJIAETCA CEPbE3HOI YTPO30i1 YETIOBEYECTBY.

MapHukoBbin 3¢ PpeKT

[TapHuKOBBIN 3¢ deKT cylecTByeT Ha 3eMyie COTHU
MWWUIMOHOB JIeT C MOMEHTA IOsIB/IEHNUsI aTMocde-
pbl. Ecmt 651 ecTecTBEHHBIN TApHUKOBBIN 3ddeKT
He 3aJep>KMBajll Ha 3eMJle COTHEYHOEe TeIUIo, TO
CpenHss TeMIIepaTypa HIDKHMX C/I0eB aTMOC(eph
cocrapysina 661 —18°C, a, 3HAYUT, OTPOMHBIE TIPO-
CTpaHCTBa 3eMHOI IIOBEPXHOCTM ObUIM OBl IIO-
KPBITHI JIEAHUKaMU. VIMeHHO TapHUKOBBIT 9 deKT
CO3[Ial YC/IOBUA [/ TIOSIBJICHMSI SKU3HU Ha 3eMIre.
Brnaropapst mannkoBomy 3¢ ekTy cpenHsist TeMIe-
patypa Ha 3emie +14°C.

[TapHuKOBBI 9P PeKT Ha3bIBAETCS TAK IIOTOMY, YTO
3eMHas arMocdepa JiefiCTByeT IOJOOHO CTeHaM U
KpblIlle TapHVKa VIV TeIINIbL. B Tennmie conney-
Hasl 9HEPIVisl, B OCHOBHOM B BIJI€ CBETA, IIPOXOIUT



4yepes3 CTEK/ISAHHbIE CTEHbl M KpbIIY, JOCTUTAET
3eM/IM M HarpeBaeT ee. Harperad semna cama Ha-
YJYHAET U3/Iy49aTh S3HEPIUIO, HO Y>Ke B BUJE TEIIA, a
He ceTa. Korga conHeyHble my4n MPOXORAT Yepes
arMocdepy 1, YJaCTUYHO PacCceuBasch 00IaYHBIMU
CUCTeMaMM, JOCTUTAIOT TIOBEPXHOCTY 3eM/IN, OHUI
HarpeBalwT ee ¥ HIDKHUe crmon atMocdepsr. [Tpn
3TOM Y/IbTPadUONIeTOBOE CONHEYHOEe W3/TydeHue
npeobpasyercs B TeryioBoe (MHpaKpacHoe) U3Ny-
yeHye. [JapHuKOBBIE ra3pl aTMOCQEPHI IOIIOLIAI0T
OTPa)KaeMYI0 3€MHOJ IIOBEPXHOCTHIO TEIIOBYIO
MHPPaKPACHYIO Pafyalifio ¥ YaCTUYHO ITOCHIIAI0T
ee 00paTHO, cO37aBas yC/IOBUA IS JONIOTHUTEb-
HOI'O HarpeBa CaMOJ 3¢MHOJ IIOBEPXHOCTU U HIDK-
HUX c0eB aTMocdepsl. CTelleHb 3TOrO Harpesa u
KO/IMYECTBO OTPA)KEHHON pajyanuy 3aBUCAT OT
OTpakKaTelIbHOM CITIOCOOHOCTY TOACTU/IAOMIET TTO-
BEPXHOCTH (JIec, TpaBa, MalllHA, JIAHNK, CHET, CKa-
bl ¥ T.01.). O4eHb YIPOILIEHHO: CI0J BO3[[yXa BO-
KPYT 3eM/Iu, KOTOPBII MBI Ha3bIBaeM aTMocdepoii,
JEICTBYET KaK CTEHBI M KPbIIIa TETJINIBI.

Ha 3emsie mbl 6aaHcupyeM Ha OCTple HOXa B OT-
HOIIIEHNY IPUTOTHOCTY NPUPOIHBIX YCTIOBUIL [/
KV3HNU. DTO MOXXHO HOACHNUTD Ha IpuMepe O7i-
JKaimmx maaHeT — Mapca n Benepnol. Y Benepsl,
koropas 6mpke Hac K ConHIY, ecThb aTMocdepa.
ATtMocdepHOe faB/IeHMe y TOBEPXHOCTY BeHepsl B
100 pa3 6orblile, 4eM y MOBEPXHOCTM 3eM/n. AT-
Mocgepa Beneps! Ha 97 % cOCTOMUT M3 YITIEKVC-
JIoro rasa. Temmeparypa y MOBE€PXHOCTY IIJITaHETbI
pocturaer mioc 500 °C. VIMEHHO NapHUKOBBIN
3P deKT co3maeT TaKyl BBICOKYI0 TeMIIepaTypy.
JKusHb BpAf M1 MOXKET CyILeCTBOBATh IPU TAKOI
TeMIeparype.

Mapc panbme or ConHua, yeM 3eMiid, O3TOMY
HO/Ty4aeT OT Hero MeHblle sHeprum. AtMmocdepa
Mapca o4yeHb paspexxeHa, aTMochepHoe JJaBlIeHre




y noBepxHoct Mapca B 200 pas MeHblle, 4eM y
IIOBEPXHOCTM 3eM/IH, T03TOMY Ha Mapce HeT map-
HuKoBoro addexra. Atmocdhepa Mapca Ha 95 %
cocTouT u3 yraekucnoro rasa. Ha Mapce oyens xo-
nopHo: MuHyc 50 °C B CpelHMX MIMPOTAX ¥ MUHYC
100 °C B nonapHbIx mupoTax. HemaBHMe OTKpbI-
TUA MOKa3aan, YTO XU3Hb Ha Mapce Korja-To Cy-
1lecTBOBaia. TeM He MeHee, IPUPOJHbIE YCIOBUSA
Ha Mapce HacTO/IbKO CypOBbBI, YTO TaKMe CIIO>KHbIE
OpraHu3Mbl, KaK pacTeHN:d, XMBOTHbBIE, JIIONM, HE
MOTYT TaM >XUTb.

Ha 3emne cnoxunmuch yHUKanbHblE IPUPOLHBIE
YCIOBUA: >KUTb Ha Hel He C/IMIIKOM >KapKo U He
cmmKoM xonopHo. Ho B pesynbrare fesaTenbHO-
CTU 4€JI0BEKA, IIPEXJiE BCETO B PE3y/IbTaTe COKNUTa-
HJA TOIUIMBA M COKpAILleHN:A JIECOB Ha IUIAHETE, B
arMocgepe yBennuuBaeTCsl KOHIIEHTPaNys TaK Ha-
3bIBAE€MBIX «IIaPHUKOBBIX ra30B».

Camoe 6071bIII0€e OECIIOKOMCTBO BBI3BIBAET TO, YTO
IapHMKOBBIN 3P eKT ycyrybser rimobanbHOe U3-
MeHeHIe KIMMaTa Ha 3eMJie, YTO MOXKET IPUBECTI
K IIeJIOMY PsIIy TIPUPOJHBIX M COLMATbHBIX KaTa-

cTpod.

Gonymaﬁne N OTBETbTEe \
1. Yro Takoe poTocuHTE3?

2. Moxer nmu GOTOCUMHTE3 NPOUCXOAUTH B
TEMHOTE?

3. [louemy mcronbp3oBaHue OMOTOIUIMBA [IA
IIPOM3BOJCTBA JHEPIUM HE YBEIMYMBAET
KOHI[€HTPaLM/ YITIEKMC/IOTO Ta3a B aTMOC-

depe?
4. Kak BO3HMKAIOT KMC/IOTHBIE JOXKI ¢

5. UTo Takoe «ITapHMKOBBI 3PP eKT»?

6. MoXHO 11 OJHO3HAYHO yTBEPXHAATbh, 9TO

k NapHUKOBBIN 3¢ PeKT BpemeH?




Ta6bnuua

p,aHHble 06 OCHOBHbIX MapHUKOBbDbIX ra3axX 1 UX aHTPOMNMOreHHbIX NCTOYHUKaX NPponcxoxgeHna

MapHukoBbie

AHTpOﬂoreHHble

rasbl NCTOYHUNKN Aannbie
Yrnekucnwbin | Gkuranme nckonaemoro PoCT aHTpONOreHHbIX KOHUEHTpauuin: okosno 55 %.
ras C02 Tonnuea (yrvonb, HedTb M | KoHLeHTpaLWA 40 Pa3BUTUA MPOMbILLAEHHOCTH:
MPUPOAHBIN ras). 280 ppmv. KoHueHTpauua cerogHs: 370 ppmv.
JlecHble Noxapbi 1 BLIPY6- | pocr no cpasHeHMIo ¢ KOHLEHTpaLMeil 40 pa3BuTLS
KN NIECOB. npombiwneHHocT: 30 %.
[MyCTbIHI @HTPOMOTEHHOTO | Bemg cywecTBoBaHNA B aTMOchepe: (100-1000 feT)
MPOVCXOKAEHNA. 10-15 % ocTaeTtca B aTmochepe.
[pon3BoACTBO LUEMEHTA. | Morenuman robanbHoro notenneHus (GWP): 1.
MeTaH OTx0oabl AOMALLHUX XKWN- PocT aHTponoreHHbIX KOHUEHTpauuin: okono 20 %.
CH4 BOTHbIX. PasnoxeHvie KoHueHTpauua Ao pa3BUTUA NPOMbILIIEHHOCTU:
OPraHrikin Ha pNCcoBbIX 0,70 ppmv KoHueHTpauua cerogHs: 1,8 ppmv.
ronAax. PocT no cpaBHEHMIO C KOHLEHTPaLUWeRn A0 pa3BUTUA
[Mpon3BoACTBO, TPAHC- npombiLieHHOCT: 160 %.
ropT 1 CKUTaHWE Nckona- Bpems cywecTBoBaHuA B aTMochepe: 8-12 net.
emoro Tonnvsa. MoteHuwnan rnobanbHoro notenneHus (GWP): 21.
PasnoxeHue Ha cBankax.
Bo3moxHble 6yaywme
NCTOYHUKN:
TaAHWe BeyHON Mep3no-
Tbl, BblI3BaHHOE fieATeNb-
HOCTbIO YenoBeka.
BecenAawmn |Asotocogepalymne NCKYC- | POCT aHTPOMOreHHbIX KOHLEHTPaLWi: 0Kono 4 %.
ras Nzo CTBEHHbIE YyA0OpeHus. KoHueHTpauua oo pa3BUTUA NPOMbILLIEHHOCTU:
PasnuuHble nponssoa- 0,275 ppmv.
CTBEHHbIE MPOLIECCDI. KoHueHTpauua cerogHa: 0,317 ppmv.
CXKMraHvie NCKOMaemoro | Poct no cpaBHEHMIO C KOHLiEHTpaLel 4o pa3BuTua
TOMN/MBA 1 G1MOMACChl Npw npomblIweHHocTn: 17 %.
HU3KON Temnepatype. Bpems cyuiectBoBaHuA B atmochepe: 120 ner.
MNMoTteHuman rnobanbHoro notennenua (GWP): 310.
CFC, HCFC, XonognnbHUKN, MOPO- PocT aHTponoreHHoM KOHUeHTpauuun: okono 12-13 %.
HFC, PFC, 3UNbHbI€ YCTAaHOBKW, KOH- | KOHUEeHTpauna 4o pa3BUTUA MPOMbILLIIEHHOCTU:
SF_n gp. AviuvioHepsl. [poTneono- |0 ppmv.
6 *apHble cpeactsa. MeHa- | Koyientpaums 8 1994r.: 0,001 ppmv.
tHMecA cpeacTBa. Bpems cywectBoBaHuA B atmocdhepe: 50-50000 ner.
3ByKOMoOrNoWAIOLINE Ma- MoTteHuman rnobanbHoro notennenua (GWP): go 23 900
Tepuranobl ana SF..
O30H O3 O6pasyeTcsa B pe3ynbtate | POCT aHTPOMNOreHHOWM KOHLEeHTpauun: okono 9 %.

boToxnmmnyeckom peak-
uu1un, B TOM Yncne u coeau-
HEeHWUI, COAep aLunxca B
BbIX/TOMHbIX ra3ax aBTOMO-
bunei.

KoHueHTpauus B Tponocdepe A0 pa3BUTUS MPOMbILL-
NEHHOCTW: He onpeaeneHa.

KoHueHTpauua cerogHs: NpYMepPHO B ABa pa3a 60/b-
e, YeM 10 Pa3BUTUSA MPOMbILLIIEHHOCTH.

Bpems cywecTBoBaHuA B aTMocdepe: nprmepHo 1 me-
cau.




Apyrue nocneacTBUA pacTyLlero
3HepronoTpeb6neHuns

Korpa cropaioT opraHmdeckne BellecTBa, cepa U
a30T TakKXe BbIOpachIBalOTCA B arMocdepy. He-
BO300HOB/IAEMbIe SHEPrOVCTOYHMKM COJepKar
HAaMHOTO 0O0JIbIlle STUX KOMIIOHEHTOB, YeM, HaIllpy-
Mep, gpeBecuHa. Ilpm oxurammm yrida B aTMoc-
depy BbIENAIOTCA NbUIb, CaXKa, cepa, X1op, GpTop,
MUKPO3JIeMEHTbl — IIVIHK, CBUHEL], HUKEe/b, Meflb,
XpOM, KafIMIii, PTYThb, OpraHNYeCKIe COeANHEH N,
ABJIAIOLIVECA ICTOYHMKOM PAaKOBBIX 3a00J/IeBaHNIL.
B aTMocdepe sTi KOMIIOHEHTBI BCTYHAIOT B Peak-
VIO C KUCTOPOLOM M BOJOiI, pe3ylIbTaTOM Yero
ABJIAIOTCA TAaK HasblBaeMble KIUCIOTHbBIE [OXKIMN.

B 6onmpimmux ropofax ¥ IPOMBIIIIEHHBIX IIEHTPaX
obpasyerca cMmor. Bce 3T opMbl 3arpsasHeHusA
OKPY’KaIOIlleil Cpefibl, B OT/INYME OT MAapPHUKOBOTO
a¢ddekTa, UMEIOT MECTHBII XapaKTep.

Bornpie 31eKTpOCTaHINN, 0COOEHHO BOIOXPaHM-
JMIIA TUAPO3NIEKTPOCTAHIINI, 3aHMMAKT OIPOM-
Hble IJIOWIAJY 3eMIN. DT 3eM/IN YKe He MCIIO/Ib-
3YIOTCA B CE€/IbCKOXO3AJICTBEHHOM IIPOM3BOJICTBE.
B cTpanax ¢ 6071111071 IIOTHOCTBIO HAace/IeHNA He-
XBaTKa Ce/IbCKOX03A/ICTBEHHBIX 3€MeJIb IIPEJCTaB-
JIA€T CepPbe3HYI0 IpobieMy.

Vicnonb3oBaHMe pajyoaKTMBHBIX MaTepuanoB Ha
aTOMHBIX 37IEKTPOCTAHIUAX TOXKE IPEICTABIAET
00MBIIYIO YTPO3Y OKPY>KaIoIIeil cpefie.

/ MIPAKTUKYM

3apaHue 10.
MapHukoBbin 3pPpeKT

JlaBajiTe cMopemMpyeM HapHMKOBBIN 3¢ ¢eKT.
Bam monamoOuTCcA [Ba TepMOMeTpa C OfMHA-
KOBOJI LIKaJIO¥, TAaKMX MaJIeHbKUX, YTOObI OHM
MOITIM YMECTUTHCSI B OaHKe M3-TIOJ BapeHbs C
3aKpy4dMBalollericss KpbIKoil. B mepBoit 6aHke
YCTAaHOBUTE KYCOYEK YEPHOTO MATOBOIO Kap-
TOHA, KOTOPBI/I 3aKpOeT IPUMEPHO IIOTOBMHY
6aHky BHyTpu. TepmomeTp B 6aHKe JO/DKEH Ha-
XOIMUTbCA B 3aTEMHEHHOJM CTOPOHE OT KapTOH-
Ku. B gpyryio 6aHKy IOTOXUTE alIOMUHMIEBYIO
(b oNBry TOYHO TaK >Ke, KaK BBl YCTAHOBW/IN Yep-
HYI0O KapTOHKy B Ipefbifyiieii 6anke. Tepmo-
METp TaKXXe JJO/DKEH HaXOAUTbCA B 3aT€MHEH-
HOJI cTopoHe oT ¢onbru. IlocTaBbpre 6aHKM IpyT
BO3JIe JIpyra Ha OTKpbITOM conHue. Ilomecture
VIX Ha YTO-HMOY/b, 4YTO MOXKET CIy)KUTh B Kaue-
CTBE€ TEIUIOM3O/IALVOHHOTO MaTepuasa, Halpu-
Mep, Ha KHUTY. YOeauTecb, 4TO TePMOMETPBI
CTOSIT Ha 3aTeMHEHHBIX CTOPOHaxX 6aHOK. CKOpo
BBl yOeUTeCh, YTO TeMIlepaTypa IOfHIMAETCS
QbICTpee B OaHKe C YepHOI KapTOHKOI.

Bot yro mpoucxogut: B comHeYHbIX NyYaXx, HA
XOAIMX JO HAac, eCTb KOPOTKME U [JIHHbIE
97IeKTPOMAarHuTHole BOMHBL. KopoTkme — 31O
CBET, JUIMHHbIE — 3TO TEIIOBOE WU3JTy4EHNE.
CTekso 71eTKO MPOIYCKAaeT KOPOTKME BOJIHBI
(cBeT), HO IJIOXO MPOIYCKAaeT AIMHHOBOTHOBOE
(TemnoBoe) nanydeHue. B 6aHke c amoMIHMEBO
(b ombproit myun oTpakalTcsa OT MeTayuta. J[nnHa
BO/IH OCTAeTCA HEM3MEHHOJ ¥ OHM IOKUJAIOT
0aHKy TaK >ke JIETKO, KaK ¥ BOIINM B Hee. B 6anke
C YE€PHOI KAPTOHKOM JIy4y IIOIJIOIIAXOTCA CaMOI
KapToHKOJ. CO/THEYHasA SHEPIMsA HarpeBaeT Kap-
TOHKY, €€ TeMIlepaTypa nosbllaeTcs. Harperas
YyepHas KapTOHKA caMa M3/y4aeT 3HEpPIuio, HO
JUIVHA BOJIHBI Y 9TVX JTy4eii 60JIbIle, YeM Y COI-
HEYHBIX JIy4eil I OHM HE MOTYT BBITU HapyxKy
4yepes CTEK/IO. JHEpIusA TEIJIOBOTO M3ITy4eHUs
ocraeTca B OaHKe, yBeIM4YMBasA TeMIIEPATyPy
BO3lyxa B Heil. Takum >ke 06pa3oMm [elicTBy-
eT atMocdepa 3emm. OHa XOPOUIO IPOITyCKa-
€T COJIHEYHYI0 3HEepPIuio, KOTopas MPUXOAUT K
HaM B OCHOBHOM B BIfJle CBeTa. ITa SHepIus uc-
IOJIb3yeTCs Ha 3eMJle U IIpeBpalljaeTcA B [pyrue
BUJIbI 9HEPIUM. 3eM/IA K€ M3/Iy4aeT TEIJIOBYIO
9HEpPTUIO, KOTOpas 3afiepKuBaeTcs aTMocdepoit
1 He TIOKUJaeT 3eMIIio. /




§11. 9D HEPTETUYECKUE
KPU3UCDHI

INeKTpNYeCKUn N TOMINBHbIN
Kpusuncobl

Korma B 9KOHOMMYeCKM Pa3BUTBIX CTPAaHAX TOBO-
pAT 06 9HepreTM4ecKOM KpUsJce, OfpasyMeBaloT
9KCTpeMajIbHble CUTYallMy, KOTOpPble BO3HUKHYT,
ec He 6yfieT JOCTaTOYHO JlelIeBOI S7IeKTPOIHep-
ruv v HepTn. COITTACHO VIMEIOLIVMCS OLleHKaM,
pasBelaHHBIX B MUpe 3allacoB YIIA JJO/DKHO XBa-
TUTD ellje Ha HeCKOJIbKO COT JIeT, 3a1acoB HeTn —
npuOIM3UTeNbHO Ha 70 JIeT, a IPUPOJHOTO ra3a —
HIpUOIM3UTENbHO Ha 50 /1eT. DTV MPOTrHO3BI MOTYT
YTOYHATBCSA 110 MePe OTKPBITHSA HOBBIX MECTOPOXK-
JICHWi1, HO HeCOMHEHHO OJIHO: PaHO W/IU HO3[JHO
9T 3amachl Oy#yT ucromeHsl. UTo MbI Oymem uc-
I0/Ib30BATh IIOTOM KaK TOIUIMBO?

Bo usbexxaHue mMogoOHO CUTYALM, OTPOMHBIE Jie-
HEXXHbIE CPEICTBA PAaCXOAlyI0TCA Ha MOVMCK HOBBIX He-
(bTSAHBIX MECTOPOXK[IEHMIA, Ha CTPOUTENBCTBO HOBBIX
ATOMHBIX 97IEKTPOCTAHIINI ¥ OOJIBIIINX STIEKTPOCTAH-
Vi1, pabOTAOIVIX HA IPYTUX BU/IAX TOIUIVBA.

Tlo cux mop o4yeHb Majio0 CPEfCTB BK/IA/[bIBAETCS B
3¢ deKTMBHOE SHEProNoTped/IeHre ¥ B CTPONUTEb-
CTBO HEOOJIBIINX /IEKTPOCTAHLINI, MCIIONB3YIOINX
BO300HOB/IsIeMble 3Heproucrouynukyu. Ho, Moxer
OBITh, OTHOLIIEHME K TAK/M SHEPrOMCTOYHMKAM CKO-
PO M3MeHUTbCA K nydieMy? OT Hac ¢ BaMI 3aBUCHT,
4TOOBI OTHOLIEHNME OOIIeCTBA M BIACTEN K TaKUM
SHEProVICTOYHVKAM M3MEHWIOCH K JIYYIIeMYy.

TonanBHbIN KPN3NC

IToka MHAYCTpMANbHO pas3BUTbIE CTPAHBI TONIBKO
CTOAT IIepef; YTPO30il dHEPreTu4ecKoro Kpusuca,
KOTOPBIII MOXKET IPOM3ONTU B OyAyIleM, MHOTVE
JIOAM YXKe cervac OUIYINAIOT YXeCTOYalImil Kpu-
3JIC 9HEPIUY — KaTaCTPOPUIECKYI0 HEXBATKY Jipe-
BECHHBI, KOTOPYIO CKUTAKIT [/ IPUTOTOBIEHNA
MUY U JJIs1 060TpeBa JOMOB.

B cpaBHeHMM C MHJyCTpMaNIbHBIMU CTPAHAMM, KO-
JIMYECTBO SHEPINM, VCIIOIb3YEMOE Ha OJHOTO YeTI0-
BeKa B CTpaHaX TPeTbero Mupa, O4eHb Hu3Koe. J/leca
Il HUX ABJIAIOTCA BaXKHBIM 3HEPrOMCTOYHMKOM.
[IpakTmyecKy Ka>KAblil CEIbCKUI >XUTENIb IIOTHO-
CTBIO VI YaCTUYHO 3aBVICUT OT IPEBECUHBI B IIPU-
TOTOBJIEHUV IIUIIY 1 06orpeBe xuania. B ropomax
IPEBECHBIN YTOJIb U IPOBA ABJIAIOTCA CAMBIMU BaXK-
HBIMI SHEPTOMCTOYHUKAMMU [JIs1 OEIHBIX M CPEIHUX
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K1accoB. Jlo CMX IOp 9TV 9HEPrOVICTOYHVKY ObLIN
OecrIaTHBIMU MU XOTSI OB [IeIIeBbIMIL.

ITo manubiM OOH y>Ke ceropiHs MHOTVI€ MUJUIMOHbI
JIOfiell XKUBYT B MECTHOCTSX, I7ie MCIIOJIb30BaHMe
JIpeBeCUHBI IIPEBBIIIAET €€ BOCCTaHOB/IeHMe. Vic-
TOLIEHVIE JIECOB Ha 3eMJIe He MOXKeT IPOJO/IKAThCS
ponro. B mobasienne orMeTuM, 4TO TOIUIMBO CTa-
HOBUTCA Bce 6omee moporum. [Iyisi MHOTUX /Tofieit
MpOIecC TPUTOTOBNCHUSA UM CTOUT JOPOXKe,
yeM caMa IINIIa.

OTcyTcTBUE IpEeBECHHDBI B TAaKMX XOJIOJHBIX MECT-
HOCTAX, KakK Immamam, AHABI M [pyrue rOpHbIe
paliOHBbI, He JaeT Y€/I0BEKY BO3MOKHOCTH COTPETh-
cs okosto orHA. Korza mrofu Mep3HyT, oHUM 607blire
HOfIBEP>KEHBI OOTIe3HSM.

IlpeBecuHa, yronb, BBHICYLIEHHBIN IIOMET >KMUBOT-
HBIX, OTXOJ[bl [OMAIIHEro Xo03ficTBa (OBITOBOI
MYCOp) OCTAIOTCSI BYKHBIMM SHEPrOMCTOYHMKAMMI
BO MHOTUX CcTpaHax. KaX[blil IeHb iBa MUjUTHMap-
Jia 4eloBeK MOTPEeOISIOT MUILY, IPUTOTOBIEHHYIO
Ha JpeBeCHOM yr/ie min fgposax. [lomoBnHa BbIpy-
6/IeHHBIX /lepeBbeB 1 KYCTAPHMKOB MET Ha IIPUTO-
TOBJIEHNE TIUIIY 1 000TPeB MOMEI[eHMIL.

1,5 Muinmappa 4eloBeK He MOKET HalTH [OCTa-
TOYHO [IPEBECUHBI U IOITOMY Ji/IA HUX €€ OTCYT-
CTBME ABJIAETCA CaMbIM HACTOALMM SHeprerTunde-
CKUM KpU3UCOM!

B mepByio ouepenb, MMEHHO OefjHBIE CTPaHBI MC-
IIBITBIBAIOT S9HEPTeTUYECKNIT Kpusuc. B Tex Mecrax,
IZie ellle OCTAIUCh Jieca, OeHAKM He MMEIOT IIpaBa
coOMpaTh peBeCUHY, T.K. IpeBeC/Ha I JPEeBeCHBIN
YTOJIb CTa/IV MIpeIMeTaM} TOPTOB/IM U LIeHbI Ha HUX
Bospocnu. B Henane, Viupun n banrnagem 6egus-
KaM IIPUXOJVTCA BOPOBATD J[PEBECUHY U3 TOCY/ap-
CTBEHHDIX JIECOB VI YaCTHBIX BiafeHuit. OHu pu-
CKYIOT 3aIUIATUTDh WITPad WIN MONACTb B TIOPbMY,
eC/IM UX MOMMAIOT.

Korzma cenbcKkoXo3siCTBEHHbIE OTXO[bI M ITIOMET
)KMBOTHBIX MCIIONIb3YIOTCSI B KayecTBe TOIUINBA,
KMI3HEHHO HeoOXOMMbIe YIOOpeHNs He ITONaaloT
B 3eM/II0. ITO CHIDKAET YPOXKailTHOCTh 3eM/IU U Ka-
9eCTBO MACTOMUIIL, KOTOPbIE AB/SIOTCSA UCTOIYHUKOM
CYIIeCTBOBAHYSI MHOTHX JIFOJIEN B Pa3BUBAIOLINXCS
CTpaHax.

TonnmMBHBIN KPU3UC B TPETbeM MUpE yCTpallaeT,
T.K. O€[JHAKM 9TUX CTPaH Pa3pyIIal0T OCHOBHI CBO-
ero OyAyIlero CyIjeCTBOBAHUSA I TOTO, YTOOBI
BBDKUTD cerofiHsl. OHU Ie/IatoT 3TO He IIOTOMY, YTO
He MOHVMAIOT HOC/IefICTBUI, @ IOTOMY, YTO y HUX
HeT BbIOOpa.



MNpeacraBbTe Cebe,

4TO Ha 3eMJIie 3aKOHYMINCH 3arachl HeTn (He OeCKOHEYHBI )Ke OHM). UTO M3MEHUTCS B ITOBCETHEB-
HOV XXV3HY mofeit? Kakue ToBapbl 11 yCIyru MCYe3HYT 13 06mxoma’?

/ MIPAKTUKYM

3apaHue 11.
TpaHcNopT N oKpyxKalowas cpeaa

Apromo6mnp — perume XX Beka. B 1900 romy
OBIJIO BCETO HECKOIBKO THICAY aBTOMOOWMIIEN BO
BCEM MIPE, a cerofiHs Tonbko B CIIIA 150000000
aBTOMOOWIEl. YBelnn4YeHMe KOMM4YecTBa aBTO-
Mo6m7Iet 661710 TOF06HO B3phIBY. T.K. 60/MBIINH-
CTBO aBTOMOOWIEN VICIIONb3YeT ABUTATENN BHY-
TPEHHero Cropanmus, paboramolye Ha OeH3VUHe
VULV I13€/IbHOM TOIUIUBE, 3arpsA3HEHME OKpYKa-
IOIIell Cpefbl BBIPOC/IO B OOMBIIYI0 IpOOIeMy.
Ecmu 6bl B KaXXJ0#l cTpaHe ObIIO CTONBKO aB-
ToMob6utett, ckonbko B CIIIA, B Mupe 6b1710 6B
Oosbllle TpeX MMIMAPHOB aBTOMOOWMIIE. ITO
ObU1a OBI KaTacTpoda I OKPY>KaIOIeil CPefibl.
9TO 03HAYAeT, YTO MBI IOJDKHBI HAyIUThCS O71a-
rOpasyMHO JCIIO/Ib30BAaTh aBTOMOOVIIN.

B aToM 3ajaHum MBI pacCMaTpuBaeM MCIIONIb30-
BaHJe aBTOMOOWJIEI C KPUTUYECKOI TOUKI 3pe-
HUA. JIoCTaTOYHO M paliOHA/IbHO MBI MCIIO/Ib-
3yeM aBTOMOOW/IN, MVl MO>KHO YCOBEPIIEHCTBO-
BaTb VX MCIIO/Ib3OBAHME CAMUM U IIOMOTIaTh B
3TOM JAPYTUM.

BribepuTe HECKOTBKO TOYEK HENATIEKO OT HIKA
JIBI, THe BBl OyfeTe perncTpupoBaTrh JOPOXKHOE
ABIDKeHue. Pasmennrech Ha IpyIIIbl 110 IBa VI
TPM 4elI0BeKa. DTU IPYIIIbl 3aT€EM MOTYT CpaB-
HUTb pe3yJbTaTbl M TaKUM O0OpasoM Jydile
CIIPaBUTHCA C 3a[JaHNEM.

JIHTEHCMBHOCTb JOPOXXHOTO J[IBVDKEHMA pas-
An4aeTcs B TedyeHMe AHA. bymeTr pasymno pe-
TUCTPUPOBATDh ABVDKEHME 1 4ac paHO yTpowm, 1
qac B cepefiuHe JHA 1 1 4ac BeyepoM. Tak Kak
VHTEHCUBHOCTD JIOPO’KHOTO [IBVDKEHMA MOXKET
U3MEHATbCA JIeHb OTO JJH:A, MBI COBETYeM BaM
CIIEIUTD 3a JJOPOXXHBIM [IBVDKEHNEM [IBa [HA B
HeJle/TIo U IIpefijlaraeM BbIOpaTh BTOPHUK I YeT-
BEpI.

[pynnupyeM Bce BUABI CPENCTB IIepeBIKe-
HUA U 3aIMCBIBaeM MX 4MCIo B Tabm. 2.2. Pac-
CYMTaliTe, CKOJIbKO IPVUMEPHO OeH3uHa OBIIO
M3pacXoJ0BaHO 3a 1 yac HaOMIO/IeHUI U CKOJIb-
KO YTJIEKMCJIOTO ra3a IIPY 3TOM BBIJIETNIOCH B
armocdepy. Ha 100 kM aBTOMOOWIH B TOpOfe
B cpefHeM ucnonb3yeT 10 nuTpoB OeH3WHa.
CpenHsAA CKOpOCTD JBVDKEHNA aBTOTPAHCIIOPTa
B ropope 40 xm/4. ITpu cropanun 1 M* 6ensnna
BbIfleNIAeTcs 1,5 M? YITIeKICIoro rasa.

Tabnuua 2.2

Bupbl cpencTB nepeaBmKeHNA

KonunuecTBo, LUT.

MNoe3p/Tpameain:

ABTObYCbI:

[py30BuMKuN:

JlerkoBble aBTOMOGOUNN:

MoTtoumnknbi:

Benocuneguctsbi:

Apyrune?:

\
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§ 12. MEPCMEKTUBDI
HA BYQYLLEE

CeI‘O,'[[HH BO BCEM MINpE€ pacCTET NHTEPEC K NCIIO/Ib-
30BaHMI0O BO30OHOB/IAEMbIX 9QHEPrOMCTOYHMKOB.
B 0cO6EHHOCTM 3TO OTHOCUTCH K TaKUM SHEproun-
CTOYHMKaM, KaK COTIHI_[e, BETEp " 6]/[03HCpI‘I/IH.

3a mocnenHue 15 €T 3HAYNTENBHO YBEMYMIACh
KOHKYPEHTOCIIOCOOHOCTb BO30OHOB/ISIEMBIX 9HEP-
TOVCTOYHUKOB B CPaBHEHWM C TaKUMV MCTOYHM-
KaMMi, KaKk HeQTb, Ta3, Yrob U siiepHast S9HEePIUsl.
Ecnu aTa TeHAeHIMs IPOJO/DKIUTCS, BO30OHOBILsIe-
Mble SHEpPTOMCTOYHVKY 3aiIMyT OONBIIYI0 YacTb
SHEPreTNYeCKOTO PhIHKA. Y>Ke CETOTHS MBI BUUM,
9TO BO30OHOB/IsIEMble 9HEPIOMCTOUYHMKN MOTYT

YCIIEIIHO KOHKYPUPOBATh CO CTPOUTETLCTBOM HO-
BbIX ADC.

Takoe nonoxenue Bewleil oueHb pagyer. B orye-
Te, IPEACTABIEHHOM MEX/YHAapOJHOM KOMUCCHEI
OOH 1o oxpy>xaromieii cpefie M pasBUTHIO, CETOJ -
HAIIHAA SHepreTMyecKas CUTyalysA NpefcTaBlIeHa
ClIeAyIomMM 00pa3oM:

«MBI He MOXXeM XUTb 6e3 SHepTuu TOV VIN JPYToi
¢dopmbl. bByayijee pasBuTie IIOTHOCTBIO 3aBMCUT
oT Tex (OopM SHeprum, KOTopble OYyAyT IOCTOSAHHO
MOCTYIIHbI B BO3PACTAIOIINX KOMMYECTBAX U3 Ha-
JIe>KHBIX BO30OHOB/IIEMBIX MICTOYHUKOB, KOTOpbIE
He ABJIAITCA ONACHBIMM M He NPUYMHAIOT Bpefa
OKpy>Kalollleil cpefie. B HacToAIMIT MOMEHT MBI He
JIMEEM HIU OJHOTO YHMBEPCAIbHOTO MCTOYHMKA,
KOTOPBII ObI MOT 00eCIIeuTh Hac B OyAYyIIeM B CO-
OTBETCTBMU C HAIIMMM IIOTPEOHOCTAMIM.

[Ipo6reMa, ¢ KOTOPOJT MBI CTOJIKHY/IVICh, OTPOMHa,
U KaXKIbIIl MOXKET BHOCTY CBOVI BKJ/IaJI B €€ pellleHue.
MbI MO>XeM HadaTb C CaMOT0 IIPOCTOTO PeLIeHMs,
KOTOpPO€ BBITOJHO OONMBIIMHCTBY U3 HAC C 9KOHO-
MIUYECKOIl TOYKY 3peHMA, U 3TO pelleHNe TaKOBO:
Hay4YMTbCS UCIIONIb30BATh SHEPINIO, HAXOMALTYIOCA
B HallleM pacHOpsDKEHNM, HACTONbKO 9 PeKTUBHO
1 6e30IacHO 10 OTHOLIECHNIO K OKPY>KAIOLIel cpe-
Jie, HACKOIbKO 3TO BO3MOXKHO.

NopgymanTte n orBeTbTe

1. HO‘-ICMY 1A 49€/JI0B€YECTBA TaK Ba’XEH
Iepexon ot HEBO300OHOBIIIEMbIX 9HEPro-
MCTOYHMKOB K BO30OHOB/IAEMBIM ?







§13. KIMMAT

Ba)xHO MOHMMAaTh pasnnyne MOHATUN «KIMMaT» U
«noroga». KnmmMar — ato cpefHee cocTosgHME I0-
TOHBIX YCTIOBUI 32 I/IUTE/IbHBIN IIEPUOJ, BPEMEHM.
XoTs morofa ObIBaeT U DOXKIIUBOI, ¥ COTHEYHOII,
U BETPEHOI, U «CIIOKOMHONM», MBbI CK/Ia/IbIBaeM,
yCpenHAeM BCe TIOTOHbIE YCTIOBMA 3a I/INTE/TbHbIN
IIepyuoy, BpEMEHU, I CMOTPUM, CKOJIBKO B KaXK[Oil
MECTHOCTU B CpefiHeM ObIBaeT HOXKI/IMBBIX, 00-
JIAYHBIX M/IM COTTHEYHBIX JIHei. PaccunTaB cpefHue
TeMIIepaTypPbl, CpeHME CKOPOCTU BETpa, KOIM4de-
CTBO OCaJIKOB U JPYTUE yCPEJHEHHbIE XapaKTepu-
CTUKM /ISl ONIPENENIEHHOM MECTHOCTY Mbl BUJIVIM,
KaKOJl K/IMMaT Ipeoliasiaer.

[Toroga — 3TO TeKylee COCTOSIHME aTMOC(EPHBIX
YC/IOBUI 32 CPAaBHUTE/IBHO KOPOTKUII NEPUOT, Bpe-
MeHn. Knumat — 910 cTabM/IbHBIN TapaMeTp, OH Xa-
paKTepusyeT OIpe/ie/IeHHbIE PETVIOHBI, A TIOrofja —
HecTabWIbHA U M3MEHYMBA, OffHA M Ta >Ke IIOTofia
MOXKeT OBITb B PasHbIX PeriMoHaX MMUpa, B Pa3HBIX
KIMMaTH4ecKuX 3o0Hax. Iloroma MokeT MeHATbCA
ieHb OTO JH:, HO KIMMAT M3MEeHAeTCA O4eHb Mefl-
JIEHHO, Ha NIPOTSKEHNM I€CATVIETUI U/IN BEKOB.

EctecTBeHHOe nameHeHune
Kayumarta

Bce BpeM:A C BOSHMKHOBEHNA Halllell MIaHeThl K/IM-
MaT IOCTeNeHHO n3MeHsIcs. OH 3aBYCeN OT pa3mn4-
HBIXTE€O/IOTNYECKUX M1 ACTPOHOMMNIECKUIX M3MeHEeHMI],
TaKMX, KaK CO/IHEYHAsA aKTUBHOCTD, BYJIKQaHNYICCKasA
AKTMBHOCTD I CMEILICHNE 3eMHOI Op6I/[TbI. PasButue
JKM3HUM Ha 3€MJIE€ BCETa 3aBUCENIO OT KayMarta. Us3-

EctectBeHHbIN yukn CO>
B amuccuio CO>

’ COy
B aTMOCdepe
doTtodpcuHTes TpaHcnopm,
pacteHui

[podykmel xu3Hedeamerb-
Hocmu pacmerut
U XXUBOMHBIX, JIeCHble

AHTpONOreHHbIl BKNag

C. X. NpOMbIUWIJIEHHOCMb,
omonJieHue, cxkueaHue monsiuea

% 0718 nosyyeHue sHepauu
nO)Kapbl 3 #
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MEHEHVA B K/IMMATNYECKOM peXXIIMe VMeIN MECTO Ha
MPOTsDKEHNY MUJUIVIOHOB JIET. XO/IOJHbIE 1 TeIIble
IIepropbl CMEHAIN [PYT [Apyra, ¥ ydeHble HasBai
TaKye IMEPUOAbI COOTBETCTBEHHO — JIEIHUKOBBIMU
" MexneqHnKoBbiMuU. Celfdyac Ha IUTAHETE MEXJIEN-
HJKOBBDIVI IIEPUOJI, KOTOPHBIN Havasics oKomo 10 Thicay
net Hasazl. CaMblil XOMOHBIN NEPUOJ, CIEAYIOLIETO
JIEAHMKOBOIO IIEPMOMA IPOTHO3UPYETCA IMPUMEPHO
yepes 80 ThIC JIET, HO TPYJHO CKa3aTh, KOIJA OH Hay-
Hetcs. [lo MOHATUAM reosnorny, 3T0 CPaBHUTEIBHO
KOPOTKOe BpeMs, HO B MaciTabax 4YesIoBeYecKOu
VICTOPUM, 3TOT IIEPUOJ, AEICTBUTEIBHO JIO/ITUIA.

BnnaHune yenoBeka Ha Knumar

CeropH:a MBI 06CY>XKaeM M3MeHEHS K/I1Mara py-
rOro NopsjKa.

Heckonbko pecAaTmneTnii Hasaj CTano OYEBUJHO,
4TO COfiep)KaHMe B aTMocgepe BeleCTB, BbI3bIBAIO-
X TapHUKOBBIA addekT (yrnekucmoro rasa CO,,
MeTaHa, OKCUJIOB a30Ta M [PYIMX) 3a IOC/IENHVEe
250 et pe3ko BO3pocyo. BbI3BaHO 3TO, IIpeXx/ie Be-
ro, CKMTaHMEM JICKOIIaeMOTO TOIUIVBA: YI/IA, HeTn
U TIPMPOJHOTO rasa. VIcronb3oBaHMe JMCKOIIAEMOTO
TOIUIMBA BBICBOOOXKTIAET YIZIEKVICTIBI a3, KOTOPBIi
YAEPKUBAJICA B 3€MJ/I€ MIJUIVIOHBI JIET, ¥ IIOBBIIIAET
ero KOHIIeHTpa1uo B atMocdepe. [lapHuKoBbIit ad-
ekt ycyrybnaeTca 3a cyeT YHWYTOKEHNS JIeCOB U
paclIMpeHns CeNbCKOXO3AMCTBEHHBIX YIOOUL. YXKe
IIPOVICXOMIUT MHTEHCUBHOE TasiHYE TIO/IAPHBIX JIB/IOB,
VI3MEHEHVE OKEaHNYECKNX TeYEHNIA, CMELeHNe KIIN-
MAaTUYeCKVX 30H, BO3pAcTaeT yrpo3a IJI00a/IbHBIX 13-
MEHEHMI1 YKUBOJ TPUPOZIbL U YCIIOBUM JKUSHU MHO-
TUX JIIOfieil M BCero 4enobedecTBa. CpemHeromoBas
TeMIlepaTypa Ha 3eMiie noBbicuIach Ha 0,6 °C.

CeropHsi MapHUKOBBI 3 deKT BO3-
IIeICTBYeT y>Ke He TaK 0JaroTBOPHO
Ha >KM3Hb Ha 3eMJIe. YITIEKUCIbI Ta3
SIB/ISIETCS] €CTECTBEHHBIM YYaCTHUKOM
HIPUPOJHBIX IPOLIECCOB, HO KOJIYe-
CTBO 3TOrO ra3a B arMocdepe HAMHO-
rO [IpEeBBIIIaeT HeOOXOAMMBbIE KOTIYe-
CTBa /IS IPUPORHBIX IIMK/IOB. [Ipyrue
rasbl, BbIOpacbiBaeMble B aTMochepy
B pe3y/IbTaTe 4e/I0BEYeCKOIl JiesTeNb-
HOCTM, TAK>Ke y4acTBYIOT B GOpMUPO-
BaHMM MAPHUKOBOTO 3 dekrTa.

YBenuueHne BBIOPOCOB IAPHUKOBBIX
rasoB — 3TO C/IEJCTBME YCKOPEHHOIO
pasBUTHA B MUpPE IIOC/TA€ IIPOMBIII-
nenHon pepomonyy XIX Beka. VHgy-



CTpManM3anusA IMPOUCXO/NIa HA OCHOBE MaCCOBOTO
VICIIO/Ib30BaHMA MCKOIIAeMOro ToImBa (yI/id, Hed-
TV ¥ Ta3a) /I TTOTyYeHys sHeprvin. [1py coxxmranvm
sty Buibl TommuBa BbiiensaT CO, B armocdepy.
HeorpannyeHHbIlI pocT IPOM3BOACTBA M IIOTpe-
O/1eH1sI TOBApOB U YCIIYT, SHEProeMKas 9KOHOMUKA
BelyT KO BCe 60jiee MHTEHCHBHOMY IOTpPeOIeHNIO
sHeprun. Ha ceropnAmHMit feHb cpefHeMMUPOBbIE
BbI6poChl CO, COCTAB/IAIOT 4 TOHHBI Ha JTYITy Hace-
neHus B rof. OfHAaKO B TakMX cTpaHax, kak CIIIA,
Kanapa, Poccrsa oHM B HECKOIBKO pa3 IMPEBBIIIAIOT
061IeMNpoBbIe MOKa3aTeMN M0 HNPUYMHE UX 60Jb-
IIOrO ITPOMBIIIEHHOTO ToTeHIMana. o Hemas-
HEro BpeMeHM ITIABHBIMU MCTOYHMKAMM 3MMUCCUN
IIAPHUKOBBIX Ia30B ObUIM Oorarble cTpaHbl. Ho mpn
HaO/TIONAIOIIEMCS POCTE YVC/IEHHOCTY HACeTIeHNs U
9KOHOMMYeCcKOM pocrte B Kurtae, Vingum n ppyrux
a3MaTCKUX CTpaHaX KapTHA MOXKET M3MEHMUTbCA B
TeueHMe HEeCKOJIbKUX IMOCTIeAYIOINX AecATUIeTH,
0COOEHHO, ec /I MOy4eHNsA SHepIuu IPOfo-
KaTb UCTIONb30BaTh MICKOIIaeMOe TOII/IMBO.

3HAETE JIN Bbl, YTO:

* B OKeaHe pacTBopeHo B 50 pas 6onmbiie CO,,
4yeM B aTMocdepe?

o [eCATb CaMbIX JKapKuX /et (3a Bce BpeMs
Habmomennit) 6bn mociae 1990 roma ms-3a
pacrymiux 06bemoB Bbi6pocos CO,?
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§14.TMABHbIE
AHTPONMOTrEHHDIE
NCTOYHUKI NAPHUKOBbDIX
rA30B

CeI‘OJIHFI Y Hac €CTb OCHOBAaHNA IIO/IaraTh, 9YTO Y€/710BE-
YeCKaA OeATE/IbHOCTD CYIIECTBEHHO ycyry61/ma nsme-
HECHNA B aTMOC(bepe, BOJIE, ITIOYBE U B JKM3HU Ha IIJIaHE-
T€, BbI3BaHHbIC BbI6pOC&MI/I IIAapHMKOBBIX I'a30B...

NMpoussBoacTBO aHEprun
ANA Tenna n 3neKTpnyecTea

OHepreTnyecKue CTaHLUM PasHOTO TUIA BbIpaba-
TBHIBAIOT TEIIO U STIEKTPUYECTBO IS JKU/bH, CO-
LVIa/IbHBIX YYPEXIEHNI, IPYTUX 3[aHNIA 3 Pa3HbIX
VICTOYHMKOB SHEPIUIA, II€ TPAAMILMIOHHBIM AB/IAETCA
VICKOTIaeMO€ TOIUIMBO. YTO/Ib, HeTh ¥ IPYPOHbII
ra3 — camble OOJBIINE VMCTOYHVKM ITAPHUKOBBIX
rasoB Ha 3€MJIe, M YIJIEKMCIOTO ra3a B 4aCTHOCTIA.
B cMmecu mapHMKOBBIX rasoB YITIEKMC/IBIA Ta3 CO-
cTaB/sAeT 72 % BCeX IaPHUKOBBIX I'a30B, II03TOMY OH
IJIABHBIN BUHOBHUK I7106a/IbHOTO TIOTETUIEHMIA.

NMpombiwnieHHOCTb

[TponsBopcTBO M 06pabOTKa MaTepHaNIoB, MPOU3-
BOJICTBO IIeMEHTA J U3BECTH, JKeJle3a, CTaJIN, alio-



MVHJA U APYTYe IPOU3BOACTBA TPeOYIOT 60/IbIIO-
ro KommdyecTBa sHeprun. [103ToMy mpOMBIIIIEH-
HOCTb BHOCUT 3HAUUTEIbHBIN BKJIaJ B BHIOPOCHI
MapHNKOBBIX Ta30B B aTMOCdepy, 0COOEHHO yTiIe-
kucnoro rasa. ITorpe6nenne sHepruy IpOMBIII-
JIEHHBIM CEKTOPOM B Mupe Bblpocio ¢ 1971 mo
2004 rog Ha 61 %.

TpaHcnopT

Tpancnopt — Ha BTopom MecTe 1o Bbibpocam CO,,
U €ro [0/ MOCTOAHHO pacTeT. B EBporie ofHa ms-
Tas BpIOpocoB CO, MOCTyIaeT 3a CYeT TPAHCIIOP-
Ta, a B CIIIA TpaHcnopT BbIOpaceiBaeT OfHY TPeTh
Bcero oobema CO, B arMocdepe. BaxkHo oTMeTnTD,
YTO BBIXJIONBI MALINH He TONbKO comepykat CO,, HO
TaKOKe CTUMYIMPYIOT oOpa3oBaHye O30HaA, M3-3a
XMMMYECKOJ peaKly Ha CBeTy. B HIDKHUX c/1osx
arMoc(epbl 030H TaKKe BeleT ce0s KaK NMapHUKO-
BBIT I'a3, OH yAep>KMBaeT MHQPaKpacHOe M3ITyde-
HIe, OTPaXXEHHOE OT IOBEPXHOCTN 3EMIIM.

CenbcKoe X03ANCTBO

PasBeseHne >XMBOTHBIX M OTXOAbl UX IUILEBAPU-
TEe/IbHBIX IIPOLIECCOB — OJVH M3 OCHOBHBIX MICTOY-
HIUKOB €llle OJJHOTO IapHMKOBOIO ra3a — MeTaHa.
Jto 6omee 37 % Bcero aHTPONOTEHHOTO MeTaHa.
OcHoBHbIE 00'beMBI MeTaHa 00Pa3yITCA B Ta30BBIX
MeCTOPOXKAEHUSX, K JOObIYe IPUPOFHOTO rasa.

Ce/bCKOXO3AIICTBEHHbIE PACTeHNs, BbIpalBae-
MblIe Ha ITOJIAIX, — CaMbli1 OOJIbIIION MICTOYHNK a30Ta
B aTMoc(epe (a TakKe B BOJe), [TTaBHBIM 00pa3omM
U3-32 U3OBITOYHOTO JVICIO/Nb30BaHMA MIHEpaIb-
HBIX YZOOpeHMIL.

YHNUYTOXEeHue necoB

Huxkorpga emje He YHMYTOXA/IOCh TaK MHOTO JIeCa,
Kak ceifyac. Tponmdeckue jieca uc4yesaror ObICTpee,
4yeM Korga Obl To HM Obl10.. Kaskpslit ro BeIpy6a-
I0TCSI VJTU TIOTMOAI0T B JIECHBIX MTOXKapax 17 MJIH ra
7eca, 4TO MPUMEPHO B 4 pasa Oosblile IIOM[AAN
Nanvm. TaMm, Iie YHUYTOXKEH JieC, 4acTble JOX/U
CMBIBAIOT ITIOYBY, /I CO3/Ia€TCsI OIIACHOCTD OITYCTHI-
HuBaHUA. Tak KaK pacTeHMs UCIOIb3YIOT YI/IepOf,
B CBOMX (PM3MOIOTMYECKNX TIPOIleccax, TO, eCu
JiepeBbeB CTAHOBUTCS MEHBIIIE, TO MEHBIIIE YITIepO-
Jla TIOTJIOMIAeTCs PacTeHMsAMM U3 Bo3gyxa. VM meca
MEHbIIIe YeM paHbllle MOTYT CITY>KUTb KOMIIEHCATO-
poM m3MeHeHMs KiamMara. [lostomy, XoTs cBefe-
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Hue eca u He poussoaut CO,, 5TOT BUJ| HeATENb-
HOCTH) OKa3blBaeT OIPOMHOE BO3JIelICTBIE Ha YBe-
NMYeHye O/ TaPHUKOBBIX Ta30B B aTMocdepe.

§15. NOCJIEACTBUA
KIIMMATUYHECKUX
U3MEHEHUN

Bo3peicrBue Ha npupoay

Heckonbko gecatnieTnin Hasaj K1MMaT BO MHOTTX
permoHax Mypa CTaj MEHATHCA B MeHee TUIINIHYIO
CTOPOHY, CTa/yl 3aMeTHBI ABJICHN:, HEOOBIYHbIE
JUIS1 TOTO VUIM MHOTO ce30HA. TariyHBI, HaBOJHe-
HYISI, CHOKHBIE OYpU ¥ 3aCyXM CTaIM HOABJIATHCA
TaM, I7ie OHU OBUIM HeNIPUBBIYHBIMIY, U Ifie UX HU-
KTO He OXujasl. JIeTHNKM B BBICOKOTOPHBIX 00Oa-
CTAX, HAaIIpMMEDP, B €BPONENICKMX AJbIIaX M B aMe-
pukancknx Kopannpepax, Tasimu netom ObICTpee, a
JIe[IOBbIE MaCChl HApACTA/IN 3UMOI MeJJIEHHEE, YeM
paHblIe. YMEHbIIAETCA KOMMYECTBO Ib/Ia Y CHETa B
Cesepnoii EBpone u B Ipennangun, Ha ceBepe Ka-
Hajbl 1 B Cubupu. Cranm yMeHbIIATbCs 30HbI Bed-
HOJ Mep3noThl. IITnipl cTanmm MeHATh MapIIpPyThI
CBOMX IIEPEIETOB, ¥ Y HUX IIOCTEIIEHHO V3MEHAET-
CA BpeMs MUTpalNii, KIagKy ULl Y THe30BaHNA.
Y [Ipyrux >KMBOTHBIX TOXE OTMEYAKTCA CIBUIY
€XEroJHbIX [eVICTBUI, a pACTeHNA LIBETYT paHbllle
II0JIOKEHHOTO.

ITU cOOBITUSA B OTAEIBHOCTY MOTYT HJ O 4eM He
TOBOPUTD, HO B COBOKYITHOCTY OHM JAIOT Oortee sic-
HYI0 KapTUHY M3MEHEHUs K/IJMMaTa U €ro Imocyies-
cTBMiL. B rmo6anbHOM MaciTabe MOXXHO OXW/JIATh,
YTO OKEaHWYeCKue TeYeHUA M3MEHAT HallpaBlie-
HUe 13-3a 6O0/IBLIOrO IPUTOKA XOMOLHON IPeCHON
BOJIbl OT TasgAHUA CHEra U JIE[IHMKOB. YPOBE€Hb MOPs
MO>KET 3HAYMTETbHO IOBBICUTBCA B OJVDKalilIye
feCATUNETUA. DTO CUJIHO NOBNUAET KaK Ha )KM3Hb
B OKeaHe, TaK U Ha IpUOpeXHbIe 9KOCUCTeMbl. VI3-
3a CMEHbBl TEMIIEPAaTyPHOTO peXNMMa Ha3eMHbIe
U BOJHbBIE PACTEHMA U >XMBOTHbBIE, IIPUBBIKIINE K
ONIpEJe/IEHHbIM YCIOBUAM, YaCTO HE MOIYT IIpU-
CIIOCOOUTDBCS K HOBBIM YCIOBVAM Cpefibl 3a KOPOT-
KO€ BpeMs, a 3TO NPUBOAUT K OOJBLINM ITOTEPAM
6ropasHooOpasus.

Bospencreue Ha nopen

Bopma. HecmoTpsi Ha M30BITOK BOZBI B HEKOTOPBIX
permoHax, MIUp y>Ke CTOUT Ha IOpore Kpusyuca He-



xBaTKy Bogpl. Jlo 25 % HacenmeHMs mMupa KUBYT B
YCIIOBUAX ,ue(bmuma BOzibl, a y 40 % Bopa B 04eHb
IVIOXOM CaHMUTapHOM coctossHum. B 1997 romy OOH
00BbsIBIIa 22 MapTa BCEMVPHBIM {HEM BOJIbI, YTOOBI
IIpYB/IeYb BHUMaHe O0IIeCTBEHHOCTY K )XKII3HEHHO
Ba)XHOIT Tpo6yeMe 310poBbsi. Haubornbeit yrpose
HOJBEPIHYTBl 00/IaCTM IeHTpanbHON Adpukm n
O/IVDKHET0 BOCTOKA, I7le HeT JOCTYIIA K YMCTO BOJie,
a B 00/IbIIMHCTBE CTPaH AQPUKY, B MHJOKUTAVICKOM
permoHe ” B 3amapgHoi 4vacTu IO>xHOM AMepukn
OTPOMHBIII TIPOLIEHT 3a00/IeBaHNI BBI3BAH VICIIONb-
30BaHVEM MaJIOIPUTOHON BOJIBL.

npOAOBOﬂ bcTBUE

[mo6anpHOE MOBBIIIEHNE TEMIIEPAaTyphl MOXET
IPUBECTU K CMEUIEHUI0 KIMMATUYEeCKUX IIOSCOB,
6oree TerIble 06TACTY PACIPOCTPAHATCA JaIbIIe
Ha ceBep. OT 3TOro B PErMOHaX C IJIOOPOSHBIMU
IIOYBaMI I YMEPEHHDIM K/IIMaTOM MOTY T Ha4aTbhCA
9acThble 3aCyXM U HABOJHEHMS, YTO YXYHIINT YCI0-
B 3eMJIefieNlA. braronpuATHbI KauMar mepe-
MEeCTUTCS B CeBepPHbIE PETMOHBI, I7le TOYBHI OeHee
U MPOU3SBOACTBO NUILK CYIIECTBEHHO CHU3UTCA.
C mageHneM ypo>XKaiflHOCTM IIEHbI Ha IIPOJIOBO/Ib-
CTBIE PE3KO IOMIYT BBEPX.

B caMbIX ceBepHBIX 00/1aCTSX B 30HaX BECHOI Mep3-
JIOTBI TIOYBBI IIPY TasAHUY MOTYT BBIJETIUTD OTPOM-
Hble KonmdecTBa MeTaHa. CMellleHne KaIMMaTude-
CKMX IIOAICOB CO3/JaCT MJea/IbHbIE YC/TOBUA JI/IA pac-
IPOCTPaHeHNsI MHOTUX 0Ore3Hell, K KOTOPbIM He
IPUCIIOCO0/IEHBI CE/TbCKOX035I/ICTBEHHBIE U IPYTHe
LleHHbIE€ PacTEeHMUS.

bonesHn n murpayms

I[Tpu HexBaTKe BOABI M IUIIM YeTOBEK OyzieT Oo/biiie
nopBepsKeH 3aboneBaHuAM. C pOCTOM TeMIepaTyp
Tponmyeckue 6ONe3HM MOIYT PacHpOCTPAHUTHCA
Jyepe3 HACEKOMBIX Ha TEPPUTOPUN, TJie OHY paHblIle
He BCTpedanuch. JIpyrue mepeHoCYnKy 3abonepa-
HMII, HAIIpUMep, MBIIIN, TaKXKe YBelInu4aTr 4uC/IeH-
HOCTb B T€X MeCTaX, IJie TeMIIepaTypbl 6ynyT 60-

7iee IOAXOAAIMMU JIJI TPbI3YHOB, C/IeJOBATEIbHO,

OaKTepuu U BUPYCHI IIONAAYT B Te MECTA, T7ie TIOAN
K HUM He Ipucroco6neHsl. Manapus, xonepa, 60-
ne3Hb Jla/iMa pacIpoCTpaHATCA KaK B CBOMX ILIN-
pOTax, TaK ¥ B MEpy/VIOHaIbHOM HaIlpaBJIeHU.

VIsMeHeHus KnuMara y>Ke IPUBOIAT K OO/MBIINM
IepeMelleHNAM M MUTPALMAM JIIOfEN U3-3a pas-
PYLIUTENbHBIX TIOTOAHBIX YC/IOBUI, U3-3a YHU-
YTO)KE€HHBIX 1T0ceBOB. OXXNpaeTcs, YToO MUTpalun
JIIOJEN C LieIbl0 n30eraHnsa HaBOLHEHNI, 3acyxu u
rojofa OyzieT Bo3pacTaTh B OyAyIeM.

lNMoBbiWweHne ypoBHA MOpA

3a Becb XX BEK CPEJJHETOJJOBOE ITOBbIIIEHNE YPOBHA
Mops cocTaBuio 1-2 My, a ¢ 1990-x romoB o10T 110-
Kasaresb JOCTUT CBbIlIe 3-X MM B rof. [losbimenne
YPOBHA MOPS CBA3BIBAIOT C ITI06ATbHBIM ITOTETIe-
HueM. BO3MOXXHO, 9TO TOCNENCTBYE TassHUA CHeEra
1 71bfla B 60peasibHbIX 1 BHICOKOTOPHBIX PETVMOHAX.
IToBbInIeHMe YPOBHA MOPA IIPEfCTaB/IACT OOMBIIYIO
YTpO3y IPMOPEKHBIM 30HaM KOHTVHEHTOB.

/'3HAETE JIV1 Bbl, 4TO:

e 96 % Bcero cHera 1 Jbfia B MUp€e HAXOAUTCA B
AnTapkTuke u B [pennangyum?

o B Ommxaiimme 50 €T HYXXHO OyzeT Ipous-
BeCTU OOJIbIIle ebl, YeM 3a BCe MOCeNHIe
10000 sret, n3-3a pocTa HaceIeHNUA B MUpE.

o Kk 2050 romy 1 Mywumapy mofieil SO/DKHBL O6y-
OYT NIEPEMEeCTUTbCA B JpyTye PeroHbl U3-3a
M3MEHEHNA KIMMaTUYeCKUX YCIOBUIA?

« B Ompkaitmue 100 1eT ypoBeHb MOPSI MOXKET
MOJHATHCA Ha 90 cM?

TpeBO)KH ble CUIrHajbl
rno6anbHOro notensieHuA:

Mpl yxe BUAUM M3MeHeHUA. JIeMHUKM TaloT, pac-
TEHUS U >KMBOTHbBIE BBITECHAIOTCS M3 CBOMX €CTe-
CTBEHHBIX MeCT OOMTaHMS, A YUCTIO CUIbHBIX Oypb
U 3aCyX pacTer.

CeropHs Mbl BUIVM, 4TO...

—YJC/IO YparaHoB KaTreropuu 4 u 5 Mo4YTu yaBOMU-
J10Ch 3a nnocnenuue 30 eT;




— MaJIApYs paclpoCTpaHWIach Ha 6ojiee BHICOKIE
HIMPOTHI, HAIPUMEP, B TaKMX MecTaX, Kak Ko-
nmymburickrie AHppl, Ha Beicote 7000 ¢yTOB Hap
YPOBHEM MOPs;

— 6oree 270 BMIOB PAaCTEHMIT U XVBOTHBIX Y)Ke
pearupyioT Ha I1o6aabHOe MOTeI/IeHNe, IBUTa-
ACh ONIVDKE K TIOTI0CAM;

Ecnu r1o6anpHOe NOTeIIeH e IPOO/KUTCA TeMI
Ke TeMITaMJ, MbI MOXKeM O>KMAATh KaTacTpodude-
CKMX ITOCIIE[ICTBUIL, HAIIpUMeEp:

— KOJIMYeCTBO CMepTeil OT I706asbHOTO IOTe-
IJIEHNA YOBOUTCA BCETO 3a 25 JIeT U COCTaBUT
300000 gerOBEK B 'O,

— YPOBEHb MUPOBOTO OKeaHa MOXKeT BBIpacTu 60-
nee yeM Ha 20 GyTOB, MBI TOTEpsieM IIe/Tb(OBBII
nen B Ipennmanpuy u AHTapKTUKeE, 9YTO YHUYTO-
JKUT IpUOpPeXXHbIe 30HBI II0 BCEMY MUDY;

— [epyoybl AHOMAJIbHOIL JKapbl CTaHYT Oojiee 4a-
CTBIMU U 607Iee MHTEHCUBHBIMY;

—3acyX! M JIeCHble IOXKapbl OyHyT CIydaTbCs
qalie;

— CeBepHBIIl JIeOBUTBII OKeaH MOXKET 0CBOOO-
IUTbCA OTO N1bja K ety 2050 ropa;

—6o7nee MIUIMOHA BUJIOB SKUBBIX OPraHM3MOB IO
BCEMY MUPY MOTYT OKa3aTbCsl Ha TPaHM BbIMM-
panns x 2050 rogy.

§16. MEXXAYHAPOHDIE
COMNMALWEHUA

VsMeHeHMS KIMMaTa CTalIu 0OCOOEHHO 3aMeTHbI B
nocnepgnue 15-20 yet. B 1988 rogy Bcemupnaa Me-
teoponornyeckas Oprannsauusa u UNEP cospann
MeXNIpaBUTENbCTBEHHYIO TPYIIYy 3KCIEPTOB IO
usMeHeHuto knumara (MI'9VIK), B 3agaun koTopoit
BXOJUT OL|€HKAa PUCKOB K/IMMaTUYEeCKUX V3MEHe-
HUI, BBI3BAHHBIX Ye/IOBEYECKOM MIesATeIbHOCTBIO.

Beny1ue uHAyCTpuaibHble CTPAHbI JOTOBOPUINCH
O COBMECTHBIX JeMICTBMAX IO CHYDKEHMIO BBIOPO-
coB MapHMKoBbIX razos. Ha Kondepennuu OOH
1o mpobneMaM OKpY>Karolllell Cpefbl M Pa3BUTHA
B 1992 ropy B Puo-pe-’Kaneitpo onu nopmmcanu u
patuduiuposanu Pamounyio Konsenumio Opra-
Husanun O6beguHeHHbIX Hamuit 06 m3MeHeHun
xmMara (PKIMK). 9ra KonBeHuusa Hale/leHa Ha
60pb0y ¢ I7106aTBbHBIM IOTEIUICHNEM Yepe3 Co37a-
HIEe psAfia IIPOTOKOJIOB, CaMblil M3BECTHBIN U3 KO-
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TOPBIX — IIPOTOKOJ, NMOANNCAHHbIA B I. Kuoro B
nexabpe 1997 r. Lens Knorckoro ITporokorna: «cra-
Omm3anysa KOHIEHTPALI ITAPHUKOBBIX [A30B B aT-
Mocdepe Ha TaKOM YPOBHe, IIpM KOTOPOM He OyzneT
IIOIIYILI€HO OITACHOE AHTPOIIOT€HHOE BMEIIATETbCTBO
B KIMMAaTN4ecKyo cucremy». Ha 2007 r. 175 ctpan
paruduiuposanu Knorckuit mporokon. V3 Hux ot
36 pa3BUTBIX CTpaH TPebOOBANIOCH COKPATUThH BBI-
OpOCHI TAPHMKOBBIX I'a30B, & Pa3BUBAIOIIECS CTpa-
HBI 00513a/111Ch cOO0IAaTh O CBOMX BbIOpocax. Kunot-
CKMII TIPOTOKOJI IPERYCMAaTpPUBAeT IKOHOMIYECKIE
MeXaHU3MbI, KOTopble B riepuop ¢ 2008 mo 2012 rop,
OyAyT CTMMYIMPOBATh IIPVBJIEYEHNE VHBECTVILINI
B IIPOEKTHI HOBBILEHNSA 3PPEKTUBHOCTY MCIIONb-
30BaHMA SHEPIUM U PECYPCOB, CHVDKEHMS VICIIO/Ib-
30BaHMA YITIEBOLOPOSHOIO TOIUIVBA Y COKPAIL|eHNA
BBIOPOCOB ITAPHMKOBBIX I'a30B.

Ha xondepennuu OOH mno m3MeHeHMIO KIymMa-
Ta Ha 0. ba;m B 2007 ropy ObUIM NpencTaBIEHBI
189 ctpan. llenpio koHdepeHIVM ObUIO HANTH
fanbHeNmue Myt 60pbObl C M3MEHEHNUSAMN K-
MarTa, a TaK>XXe JOCTNYb HOBOTO COITIALeHN, KOTO-
poe cmennt Knmorckuit IIporokon, cpok peiictBus
KOTOpPOro ucrekaer B 2012 r. Y4acTHUKM [JOTOBO-
punuch fo KoHua 2012 roga onpenenntb OCHOBHbIE
007acTy HeVICTBUA COIVIALICHNSA, a TAKKe BpeM
paTuduKaLuy HOBOTO IIPOTOKOJIA.

CIHIA — mepBasd cTpaHa B MMp€ IIO TIOKa3aTeAM
BBIOPOCOB ITaPHUKOBBIX ra30B. Ha BTopoM MecTe —
Kwurait, Ha TpetbeM — EC, a Ha yeTBepTOM — PO.
W3 crpan EBpocorosa camble 0ojbliinie BBIOPOCHI
napHUKOBbIX Ta30B y [epmanun. CIIIA oTkasanuch
parudunuposarb Kmorckmit mpotokon, a Kurai
HOJIINCAT, HO OT Hero He TpeOyeTcs COKpaTUTD
BBIOPOCHI, TaK KaK 9TO Pa3BUBAMOIIASACA CTPaHa,
IIPOTPeCcC KOTOPOJ CMIbHO 3aBYICUT OT ITPOMBIII-
JIeHHOTO pas3BuTusA. lepmaHusa parudunyponana
nporokon B Mae 2002, Poccust B Hosi6pe 2004 T.

Haunnas ¢ 2007 roma Heckonbko mratoB CIHIA Ha-
qajIy IpefIPUHIMATh COOCTBEHHBIE YCUIVSL, BCTIEN
3a pemenyeM 1mrara Kamdopuns o coxpaiieHnn
BBIOPOCOB IIAPHUKOBBIX ra3oB B 2006 T., TeM ca-
MBIM OKa3bIBas JaBjIieHVe Ha efilepabHbIe BIACTL.
B sTix ceBepo-BOCTOYHBIX IITATAX, YIACTBYIOIINX
B 001I1eil MHUIMATYBE, )KMBYT B 001IIeil CIOXKHOCTHI
46 myH. yenoBek. Haunnas ¢ 4 nexabps 2007 ropa,
750 ropomoB B 50-Tu LITaTax CTaay NPUHUMATh
Mepbl II0 BBINIONHeHMIO TpeboBanHuit Kmorckoro
IIPOTOKOJIA.

Mmuorue Apyrme CTpaHbl, C IIOMOULIbIO IIpaBU-
TE€/IbCTB, a TAaKXe N IIYyTEM TIPaXKIAHCKUX WMHU-



I[MaTUB, Haya/y IPUHUMATb Mepbl M0 CHUKEHUIO
TEMIIOB M3MeHeHrs Kaumarta. C moMolpio obpa-
30BaTe/IbHBIX MIKOIbHBIX TporpaMm u CMI mrogu
Terepb MOTYT Y3HaBaTbh O IMIOOATIBHON CUTYyal[un
6osbire, yeM Korga-anbo mo 3roro. C IMOMOIIbIO
obpasoBaHus, a Takxke pagno u TB-mporpamm un
MHTEPHETa Mbl MOXKEM IIO/TyYUTh OTPOMHBIE 00B-
eMbl MHGOPMAIUY IO ITUM BOIIPOCAM.

3KC1’IeprI CYUTAIOT, YTO CHVDKEHME aHTPOIIOT€HHO-
ro BKIajga B 9MUCCHUIO ITAPHUKOBBIX I'a30B JOCTYII-
HbIMI CETOAHA TEXHUMKO-3KOHOMMYECKIMMU CIIOCO-
6aMI/I, MOYKET 00eCIeYnTh OCTaHOBKY r7106a/IbHOTO

noterieHua Ha ypoBHe 0°C, 4TO NpefoTBpaTUT
PUCK He0OpaTNMOII ITI06AIBHON KaTacTpOodbl. ITO
MOXeT OBbITb 0beclleuyeHO B IepBYI0 OYepedb 3a
cyeT SHeprocOepexeHms, BHELPEHNUS BO30OHOB-
JIsIeEMbIX MCTOYHMKOB SHEPIUH, HOBBIIIECHNsI HEP-
ro9¢pHeKTUBHOCTU MPOU3BOACTBA, COXPAHEHMS U
BOCCTAHOBJICHVIS JIECOB.

BaMm o4eHb Ba)XKHO IOMHMTD, YTO €C/IM MBI OyneM
paboTaTh BMeCTe, TO CMOXKeM OOPOTBHCS C M3MeHe-
HUeM KaumaTa, U KaXKJbIii, Jake CaMbIil MajleHb-
KMI1 Balll 3KOJIOTMYECKM JPY>KECTBEHHBIN IIOCTY-
IIOK — 3TO IIar K CIaCeHMIO Halllell IJIaHeThI.

Kl'lonymaﬁne N OoTBeTbTe

2
3
4
K CIIIA, Kanane, Kutae, Poccun n EC?

1. Kak BbI fymMaeTe, Io4eMy TakK JONTO NMPOSBILICI 3PPeKT OT BHIOPOCOB IaPHMUKOBBIX Ta30B (IIpo-
MBIIIIEHHAs peBomonys nponsouia B XIX Beke, a 3aMeTHbIe IIOCTIECTBYSI YCUIEHsI ITAPHUKOBO-
ro addekra cTanyu HabIIOAATHCA OOTee YeM yepes CTO JieT)?

. KakoBa riraBHas oelb Kuotckoro HPOTOKOHa?
0 Hoquy Ba’XHO JOCTUYD CIIEAYIOLIETO COITTAlIEHNA, KOTOpPO€ 651 cMeHmno Knorckoe?

. B ueM MoxeT ObITDH IIpUYMHa CaMbIX BBICOKIX B MUP€ oKa3aTeJien BI)I6POCOB ITApHMKOBbBIX I'a30B B

~

/




MPAKTUKYM
3apaHue 12.

Omymimre CerogHALIHION IIOTORY B BameM ropoge. OT/Im4aeTcs I OHAa OT TOJ, KOTOpasi OOBIYHO OBI-
BaeT B 3TO BpeMsA rofia?

/ MPAKTUKYM I
3apaHue 13.

Onummnre K1uMaT TaMm, rie KubeTe. COOTHOCATCA /1M CETOFHALIHNE IIOTOfJHbIEe YCIOBUA C KIMMaTOM
BaIIIerO PerMOHa W/IM OHYM HEeTUIINYHBI 71 Hero? CBAXKUTEeCh C MECTHOI MeTeOCTAHLIMEN U CIIPOCUTE O
3aNMCcAX M3MEHEeHMII IIOrofibl 3a ociegHue 10 eT. 3aMedaeTe /iU Bbl KaKye-TO M3MEHEHM B IIOTOIHOM
pexume?

1) CpenaiiTe TabmuIly ¢ yKa3aHUeM CPeJHEro KOMM4YeCcTBa COTHEYHBIX ¥ HOXKIMBBIX JJHEIl B TOAY 3a
nocnegHue 10 neT. CpaBHUTE JaHHbBIE, KOTOPbIE Y Bac eCTb. OTMETbBTE, €CTh 1M KaKMe-TO M3MEHEHUA
B pPeXIMe OCaJIKOB.

2) CpenariTe Tabnuiy cpeHeMeCsSYHBIX TeMIlepaTyp 3a nocaefHue 10 et B Balleit MECTHOCTH, 1 IIO-
k CMOTPMUTE, €CTb I/ U3MEHEHN B CPeJHNX TeMIlepaTypax 3a 3TOT IIepuoj, BpeMeHM? /







DHeprocbepexxeHne — cambii
AeLweBblil N 3KONornvyeckun
YNCTbIN KMCTOYHUK» DHEprumn

IIpoueccor npoussoocmea sHepzuu, Komopyo Mol
nompe6nsem, HAHOCAM YPOH OKpyxcaiouseli cpede.
Omom ypon 3acmaesnsem HAC 3a0yMamvCs HAO
BO3MONHOCAMU CHUNEHUST NOmpebneHuss dHep-
euu. bonee sgpgpexmusHoe ucnonviosamue sHepeuu
NOCTLYHUM HA NONb3Y OKPyHcarouseil cpede, U 6 Mo
Je epems npuHecem 6vl200bl. Mepvl no noeviuie-
HUIO IHEP20IPPeKMUBHOCMU NOBLICAM KOMPOpPm
Hawleli HU3HU U KA4ecmeo None3HbvlX npumeHeHuil
aHepeuu. Hakoweu, sxoHomus sHepeuu u pecyp-
€08 — CNOCO6 cokpamumy pacxoov.

§16. SO HEPTETUYECKUE
yanyru

OHeprus, 3aK/I04eHHas B He(TH, rase, WIK JPyroM
9HEPrOHOCUTEIIE, caMa 110 cebe He ABJIAeTCs HU I10-
ne3Hoit, Hy BpepgHoil. Ho pabota u gpyrue momnes-
HbI€ CIIOCOOBI IIPUMEHEHNS SHEPTUU, KOTOPbIe MO-
TYT OBITH IPOM3BENEHBI PV IIOMOIIY UCTOYHNKOB
9HEPIUM, — ITO OCHOBHBIE I ITOYaC HEOOXOMMbIE
9JIEMEHTHI Halllell MOBCEOHEBHON >XM3HU. MHO-
JK€CTBO Pa3/JIMYHbIX MCTOYHMKOB SHEPIUM MOXKET
OBITH MCIIO/Ib30BAHO IS ITOTYYeHVs CBETa, TeIlla,
MeXaHIYeCKOil paboThl M IJIA APYIMX IOJIe3HBIX
enelt. Takoe MCIONb30BaHNe MCTOYHMKOB SHEp-
IV Mbl Ha3bIBa€M SHEPTeTUYECKUMI YCIIyTaMMu.

CyuecTByeT 4eTblpe OCHOBHbBIE L€/l IIPVMEHE-
HIS 9HEPTUI. OCHOBHbIE I'PYIIIbI SHEPTeTUYECKIX

YCIIYT. KOTOpBble MOTYT OBITh OOeCIeYeHbl pas3ind-
HBIMY ICTOYHVMKAaMU 9HEPIVN:

« Harpesanmue

o OxmaxxgeHune

o Ocsemenne

o MexaHudeckas pabora

[Ipu sTOM 3Heprus, MONydYeHHas OT Pa3TMYHBIX
VICTOYHUKOB, IIpe00pa3oBbIBaeTCA 13 OFHOM Pop-
MBI B IPYTYIO (CM. cXeMy Ha CTp. 49, U I0/Ie3HoNn
MO>KET ABJIATHCS B Pa3HBIX CTy4yasx pasHasd popma
SHEepIUIL.

NMpumeHeHne HayKn

ITone3Hoe TpUMeHeHMe SHEPrUM MOXKeT OBITH JO-
CTUTHYTO Pas/IM4HbIMY CIOCO6amut. MOXKHO MCIIONb-
30BaTb pa3/4YHbIe VICTOYHVKV SHEPIUM, U IIOTyde-
HIIe 9HEPreTUIECKIX YCIYT MOXKET IIPOVCXOAUTD CO-
BepIIEHHO 110-pasHOMY. IloTepy moesHoil sHeprum
B IIpolLiecce ee IpeoOpasoBaHMii 11 ee BO3[e/ICTBIE Ha
OKPY>KaIOIIYIO CPEy 3aBUCAT OT ICTOYHMKA SHEPIUM
U OT VCIIO/Nb3YeMOlt TeXHOoruu. UToOb! MOBBICUTD
3¢ GEeKTUBHOCTD STUX IIPOLIECCOB U CHU3UTD BO3JIEi-
CTBIME HAILIeTO ITOTPeO/IeH ST SHEPIMM Ha OKpPY»Kalo-
IIYIO CPeAy, HY)KHO IPVMEHSATDb IIepeioBble 3HAHMSA
U3 eCTeCTBO3HAHVIA VI COLIVIOTIOTIA.

B rmaBe «oHeprus» ObUIM IpefCTaBJIeHBI [iBa 3a-
KOHAa TePMOAVHAMMKA. ITU 3aKOHBI JJAIOT HaM He-
KOTOpBbIe OCHOBHBIE IIPEATIOCHIIKY JI1 pabOThI HaJ|
sHeprocbepexxeHueM. [lepBblil 3aKOH TepMOJHA-
MUKM ITIACUT, YTO KOIMYECTBO SHEPTUM OCTAETCSA
IIOCTOAHHBIM, HO BTOPOJI 3aKOH yYTBEPXK/JA€T, 4TO
o0ljee KaueCTBO SHEPIMM CHIDKAETCA IMpU TPaHC-

/I'IPAKTI/I KYM
3apaHue 14.

tabmmupr 3.1.).

BcriomHuTe, B Kakux ¢opmax IposBiAeTcs sHeprus (cM. § 3) u mpoaHanmsupyiite, kakue GpopMsl
sHepruy obecreynBaT HaM HepreTIdecKue ycayru (IIocTaBpTe IUII0C B COOTBETCTBYIONIEN KIeTKe

dbopMaryy 3HEPrum B JpyTyie BUJIBL.

Tabnuua 3.1

JHepreTunye-

®opmbl 3Heprum

CKue ycnyru

TennoBas | Xumunueckas

JneKkTpuyeckas

CBeTtoBas MexaHunyeckas AnepHas

HarpeBaHue

OxnaxkgeHune

OcBelleHne

MexaHunyeckas

Kpa60Ta

—/
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OCHOBHbIE NICTOYHUKWU SHEPINA

Nckonaemsble: He@Tb, ras, yrosib,
reotepma’sibHble NCTOYHUKU

ApepHble: pyabl pagioakTUBHbIX 91IEMEHTOB

Bo3obHoBnaemble: cosiHeyHasi, ruapo-, bmo-,
BeTpoBasi, rnpuinBHas IHeprus

TpaHnchopmauus
B NMNoJiIe3Hylo paboTy

3arpsisHeHue

[MoTepwn aHeprum 1 BO3ENCTBME Ha

OKpPYyXaloLlylo cpeny

OHepreTn4yeckue ycnyrm

HarpesaHune, oxnaxaeHue, OCBELLEHMe,
MexaHuyeckaa pabdorta

Puc. 4.1. Cxema npouecca nepegauv 1 TpaHchopmaLm SHeprum
OT SHEPrOUCTOYHNMKA K NOTPebuTento



§17.0CHOBHDIE MPUHLUMUINDbI
DHEPTOCBEPEXEHUA

CTpeMsACh K yITy4YlIeHUIO >KM3HEHHBIX YCIOBUII U
CHIKEHUIO BO3JIENICTBMA Ha OKPY’KAIOLIYIO Cpeny,
HeoOXOJMMO HAITU METOAIbl M TeXHOIOIMY, KOTO-
pble TTO3BOIAT:

1. 3¢ deKkTNBHO NCIOTH30BATH IHEPTUIO

MBI JO/DKHBI KaK MOXKHO 0o071ee IIOJTHO MCIIOTIb30-
BaTh SHEPIMIO Ha MOJNE3HYI pabOTy M HU Ha 4YTO
nHoe! Hamm noTpe6HOCTY B IpYIMEHEHV SHEPI U
B II0JIE3HBIX L[e/IAX JIOJDKHBI YIOB/IETBOPATHCS IPU
MUHMMaJIbHBIX 6€CIIONe3HbIX 3aTpaTax. B kauyecTBe
IPYMEPOB MOXXHO IPUBECTH: YCTPaHEHMEe yTedeK
TEIJIOTO BO3[yXa U3 KBapTUPBI, MCIOIb30BaHME
9HeproadPeKTUBHBIX JIAMIIOYEK ¥ COKpalleHue
VICTIO/Ib30BAHS TOPSTIENl BOJIBL.

2. BoIOMpaTh UCTOYHUKY SHEPTUU ONITHUMATHBHO-
ro Kauecrsa (He BbIlIe HEOOXOTUMOro)

Ham He crefyeT 1cnonb3oBaTh IOHAIIPACHY 9Hep-
TUIO0 BBICOKOTO KadecTBa. B Tex cyyasx, korga Bos-
MOYKHO VCIIO/Ib30BAaTh SHEPIUI0 HU3KOTO KayecTBa
(Temyio), He CleyeT PacxofoBaTh SHEPTUIO BBICO-
KOTO KauecTBa (anekTpnyuecTBo). Ho maxe ecnmm Mbl
crIefiyeM 3TUM NPYHIMIIAM, OCHOBAaHHBIM Ha 3aKO-
Hax IIPUPOJbI, HeOOXO/ VMBI JOIIOTHUTE/IbHBIE YCH-
NMsL IO OpraHu3aIyy oOUecTBa U HalIeil XU3HU
YCTONYMBBIM 06pasoM. B 3TOT mporjecc KOMKHBI
BOBJIEKATbCs 1 OOILeCTBEHHbIE HAyKM, U1 TIOJINTUKA
1 001IeCTBEHHOE YYacTIe.
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3. OpraHn3oBaTh 001eCTBO M HALTY )KU3Hb
yCTOIYMBBIM 06pa3om

Ham o6pa3 >Xu3HM B COBPEMEHHOM O0O0LIecTBe
JIOJDKEH PasBUMBATbCS B COOTBETCTBUY C BbIlle-
U37I0KeHHBbIMU TpaBuaaMu. OpraHusaius oouie-
CTBA, BK/II0OYasi 3aKOHBI Y 9KOHOMMYECKIe PbIUari,
JO/DKHA CIIOCOOCTBOBATh 9HeproaddeKkTnBHO-
CTM, BTOPUYHOII IepepaboTKe MaTepuanos, pas-
BUTUIO OOIECTBEHHOTO TPAHCIIOPTA U APYIUM

COCTABJIAIOIMM YCTOMYMBOTO 00pasa XXIU3HL.

4. ITomy4nrp 60nbIIe C MEHBIINMMU
3aTpaTamMmu
PaccmarpuBas — pasiuMyHble  BO3MOXKHO-
CTVM 3HeprocOepe>xeHNsi, Mbl OOHAPY>XUM
OTPOMHBIE BO3MOYXHOCTY B 9TOM HaIlpaB-
NTeHuM. OHeprocOepe>xeHyue BO3MOX-
HO TIOBCIOAY ¥ C ITOMOIIbI0 MHOXECTBA
pasnmuyHbIX Mep. HekoTopble ycmmms
[0 9HEProcOepeXeHNnI0 MOryT ObITh
HPEeIpPUHATH IPSAMO 3[eCh M Ceifdac Ka>KIbIM
4e/I0BEKOM. DTO Mepbl, KOTOpbIE 3aBUCST OT JINY-
HOJ OCBEJOM/IEHHOCTM ¥ ydacTus. MHorme us
HUX He TPeOYyIOT HUKAKVX MHBECTULIMIL VI 3aBUCAT
VICK/TIOUUTENIBHO OT Halllero nosefieHus. [Ipyrue
Mepbl TpeOYIOT He3HaYMTe/IbHBIX WHBECTUIINIL
JUTST OTZIA/IKM ¥ YCOBEPIIEHCTBOBAHMSI MCIIONb3Ye-
MbIX TexHosnoruit. CKakeM, Balllell ceMbe HY>KeH
HOBBIIl XOTOAVIBHNUK. JHepronorpebieHne AByX
BHEIIIHE Of[MHAKOBBIX MOfe/IeNl C OJMHAKOBBIMMI
(YHKUMOHAIPHBIMY ~ BO3MOXXHOCTSIMU ~ MOXET
CUIBHO pasnuyarbcsi. BoiOpas 6onee apdexTus-
HBIIA, BBI OyzieTe cOeperath KaXX/[plil TOj] KaKOe-TO
KOJIMYeCTBO 9HEPTUNU BCE TO BPeMsI, [IOKa 3TOT XO-
JIOAUIBHUK OYeT BaM CITYXKUTb.

Kﬂ,nﬂ o6cyxaeHuns: x

[Tpoananmusupyiite cxemy TpaHCPOpMALN
9Hepruu B mojie3Hyio pabory. [lombiTaiiTech
HaJITV IpYMepbl IOTepb SHEPTUN U OIIpefie-
JINTh BO3MOKHBIE MEpBI 110 3Heprocoepexe-
HUIO B COOTBETCTBUM C TpeMsA IPUHLIUIIAMU

QHCPFOC(SCPC)KCHI/IH. j




§ 18. SHEPITOCBEPEXEHUE
B LUKOJIE U AOMA

Paboras Haj sHeprocOepe>xeHMeM, MbI paccMa-
TpUBaeM pa3/IMYHble BU/bI IPUMEHEHN SHEPTUN
B TIO/I€3HBIX LENAX U MCCAEeAyeM BO3MOXXHOCTU
IIOJTyYeHMA TOTO JKe pe3y/lIbTaTa ¢ MEHbIIVMMM pac-
XOflaMMl SHEepTuM, C IpUMEHeHNEeM MCTOYHUKOB
9HEPIUU MUHMMAJIbHO HEOOXOAMMOro Ka4ecTBa, 1
IIPY OITMMAaJIbHOM MCIIOJIb30BAHUY BO30OHOBIIsIe-
MBIX VICTOYHMKOB 3HEpruu. 3Jiech cCKopee MOXKHO

[aTb He MCYEPIbIBAIOIINII CIIMICOK PEKOMEHALINIA,
a IPUBECTY PAJ NPAKTUYECKNX IPUMepPOB. B Kax-
JIOM KOHKPETHOM CJTy4ae Mepbl II0 9Heprocoepexe-
HIIO C/IefyeT BbIOMPATh MHAVBUYaIbHO.

/1 momHuTE: cOepeyb OfHY eAVHNIY SHEpIUU To-
pasfo ydile, 4eM IpomsBecTy HoByi. COeperas
SHEpPIMIO JIOMa, BBl TAK)Ke YMeHbIIaeTe IOTepu
SHEpTUM IIPY ee IPOU3BOACTBE U TPAHCIIOPTUPOB-
Ke. HakoHer, BbI TaKk>Ke CHIDKaeTe BO3/IeJICTBE HA
OKPY>KAIOIIYIO Cpefny.

Ymaum BaM B Baieii Ba)kHoit pabore!

GH PAXHEHUE:

IToceTnTe Marasus, TOPIYIOINII XOMOAVIbHY-
KaMJ, 11 y3HaliTe y IpojjaBIa 00 SHEPronorpe-
O71eHNM pa3TMIHBIX MOJIeNeit. Beraucnure exe-
TO/JHYI0 SKOHOMMIO ¥ OOIyI0 S5KOHOMMUIO, MC-
XOZIA U3 CpOKa 9KCIUTyaTal My XONIOMU/IbHIIKA.

Bo MHOrMx cmryanmax sHeprocbepexeHne —
3TO BOIIPOC HE TONBKO MHAVBUJYATbHOTO pe-
meHys. MHOIMe CUCTeMbl U TeXHWYEeCKMe pe-
IeHNsT yXKe 3aUKCUPOBAHBI, U HEOOXORMMO
IPUHATIE KOJ/UIEKTVBHOTO peLIeHNs, YTOOBI
UX 3aMeHuUTb. BO MHOTMX [OMax OTOIUIeHVe
KBAapTUPbl IIPOU3BOANUTCS IIEHTPANTN30BAHHO
U3 pailoHHON TemnoceTn. JacTo JeiicTBUTENb-
HO HeoOXOfMMO y/IydlleHVe CUCTeMbI, HO I/
ero OCYILeCTBIeHMs HeoOXOAVMO BOB/ICYEHIE
MHOTUX CeMell, KOMMYHa/IbHbIX SHepreTuye-
CKUX CNTy>X0, TeXHUYECKUX CIEelNaINCTOB U3
MYHMIMIIA/INTETA, IIPOU3BOAUTENENT 060pyHO-

QaHI/IH nT O.

CoBpemMeHHbIe 9HEPrOCUCTEMbI 00/Ia/IAI0T cnog
HOJ CTPYKTYPOJ, i BO MHOIMX C/Iy4asaX Pe3y/b-
TaTbl YCWINI TI0 9HEPrOCOEPeKEHNIO 3aBUCAT OT
Y4acCTIsA SKCIIEPTOB M KPYIIHbIX opranmsauuit. Ho,
TEM He MEHee, BCe Mbl KaXK/bll1 IEHb IMEEM JIETIO C
SHEpTYeIt, U, y9aCTBYA B 00pa30BaHNN U B IPAKTH-
YECKUX JIEMCTBUAX Ha JIMYHOM YPOBHE, BCE MOTYT
CTaTh YaCTHIO MTPOIIECCA YCOBEPLIEHCTBOBAHMA.

Bce BMecTe 3TO COCTaB/IsA€T OTPOMHDINE TOTEHIIVAT
WA cOepe>xeHNs SHepTUM VI CHVDKEHUA BO3JIeli-
CTBUA HA OKPY>KaIOIIYIO CPENY KaK pe3y/IbTaT Ha-
meii mesitenbHOCTY. CpaBHMBAs OOLIETIPUHATHIN
YPOBEHb IOTPeO/IeHVISI SHEPIUM C IIPUMepaMul ee
Hanbosee 3QPEeKTVBHOTO JCIIONb30BAHNA, HEKO-
TOpbIE CIELA/IVCThI I10 SHEPTETHUKE ITPEIOKIIN
TepMUH «pakTop 4 ». B jonrocpounoit nepcrexTy-
Be LIe7IbIO IO/DKHO OBITH ITO/Ty4eHyIe B YeThIpe pasa
607IbIlIe TTOIE3HON PabOTHI OT KaXK[OM eIMHUIIBI
IEPBMYHON 3HEPTUM. ITO MO3BOIUT KaK CHU3UTD
3HepronorpedIeHNe 1 BO3JIEIICTBIC Ha OKPY>Kalo-

OIyro Cpeny, TaK U’ IIOBbICUTD YPOBEHD JKN3HIL. J

OBOIPEB MOMELLEHUIA

Bo3MOXXHO, A1 TeX, KTO JKMBET B TPOINUYECKOM
ecy, 060rpeB MOMEIIEeHNIT He TIPefCTaBIAeT IIPo-
6memsl. [l Hac, )KMBYIIUX B XO/TOJHOM KJIMMare,
HeoOXO[MIMO IPUAYMBIBATh UCKYCCTBEHHBIE METO-
Il coXpaHeHMs Terna. Ham Heobxopguma pocTa-
TOYHO TelyIas OfieXXha. Xopollas OfeXXfAa JielaeT
BO3MO>XHBIM BBDKVBaHME B YCIOBMAX CUOMPCKOII
saumbl. Ho mpakTnyHee n koM(popTHee METb BO3-
MO>XHOCTD CHATD C €65 MEXOBYIO LIAIIKy B IIKOJIe
win jfomMa. Poccmiickme cTaHgapThl ONpeRendioT
KOM(OPTHYIO TeMIIepaTypy BHYTPM IOMEILIeHMU
He HIDKe +18 °C. O60rpeB moMeleHNI CTan O4eHb
sHeproeMkuMm u jgopornMm. OborpeBaresibHbIe CH-



CTeMBbI ObUIV IIOCTPOEHBI, KOIZIa IIeHbl Ha 9HEPIMIO
OBUIV HUSKMMY, U 9PPEKTUBHOCTY He IpUjaBaIu
3HaueHMs. HeadeKkTMBHOCTb TemioceTeil 4acTo
IPUBOAUT K HEXBAaTKe TOIUIVBA, SKOHOMMYECKIEe
VIV TEXHUYECKYIe TIPOOIeMBbl 3aTPYAHAIOT MO iep-
»KaHMe KOM(pOPTHOI TeMIIepPaTypBhlL.

B sHeprocbepexxeHun mnpobrema He B TOM, Kak
JIOCTaBUTb OCTAaTOYHO Terrra. Hama mpo6nema B
TOM, KaK COXPaHUTb 3TO Telwto. Hampumep, nome-
1jeHye ObIIO OTHAKABI HarpeTo. Terepb OHO CTaIo
xonogHbIM. Kypna ymto remnno?

Wcnonb3oBaHMe ropsiuen Boabl

[l71s1 HarpeBa BOJbI HEOOXOAMMO MHOTO 9Hepruu. B
OOJIBIIVHCTBE MHOTOKBAPTVPHBIX TOMOB B Poccyn
II0/Ib30BaHMe ropsdeil BOJOM ObIIO mouTtn «bec-
IUIATHBIM», I YPOBEHb HMOTpPeO/IeHNs CTal BbILIE,
4eM B JPYIUX €BPOIENICKUX CTpaHax. VismMepenus,
nposefieHHbIe B AnaTuTtax (MypMaHcKas 06/1acTb)
B 2000 r., mOKa3anu, YTO OIVIH YETIOBEK pacXo/loBal
TaM 0OJIbliIe SHEPIMI Ha TOPAYYIO BOAY, YeM Iieas
cembs B Hopserun (3600 kBt -uac). B Hopsernmu B
KaXX/I0Jl KBapTHUPE YCTAaHOBJIEHDI CYETYMKMN IOTpe-
O71eHNA TOpAYell BOABL, 32 KOTOPYIO KaXKas CeMbs
IJTATUT OTJENbHO.

CHipKeHUe TIOTpebeHns ABJsAeTCA BOIPOCOM He
CTOJIBKO TE€XHOJIOTMM, CKOJIBKO OCBE€JOMJIEHHOCTU
U MOTMBALUM CHVDKEHMSA HAIIPACHOTO pacxopa
9HEPIUMN.

ﬁlna ob6cyxaeHmA: \

/13 3akOHOB (PM3VKY BbI 3HAETE, YTO SHEPIUS
He MOXXET MICYE3HYTh. TeIIblil BO3YX B KOM-
HaTe COJep>KUT TeIIoByl 3sHepruwo. Kynma
yIIJIa 5Ta SHEPIus, KOrja KOMHaTa CTajla Xo-

QOI[HOI‘/’I? J

KCFIOCOEbI
OHEPIOCBEPEXXEHUA

Hamm ceropusiiHme KoMa INOCTPOEHHI 6e3
0COOBIX COOOpa’KeHMIT O TOM, CKOJIBKO 9Hep-
ruu OymeT HeoOXOAMMO /s TOAJep)KaHUs
YZOB/IETBOPUTENBHOI TeMIIEPAaTypbl BHYTPH.
YTenneHue cTeH, IONOB ¥ KPBIII HEZOCTATOY-
HO. VIX mn60 fenamT 13 MaTepuanos, XOPOLIO
HPOBOMSAINX TEIIO, MO0 YTeNIsomlye CIon
HeJJOCTaTOYHO TOJICThle. 3a4acTyl0 B CTeHax
3aHUI 00Pa3yIOTCs «MOCTBI X0/IOfa» — ILIO-
XO yTeIUIEHHbIe MeCTa, yepe3 KOTOpble TEII0
YXO[UT HapYXXY.

ITo6aBuUTD yTelIeHne K CyLieCTBYIOIEMY CTPO-
eHnio — 6osbInas u, KaK MPaBUIO, OYEHb J[O-
QOI‘B.}I pabora. Ho 6110 6b1 OTIMYHON M[eeit

N00aBUTb HOBOE yTeIIeHNe TIPH KaHI/ITa}IbHOh
peMoOHTe CTeH M Kpbluu. Ecim Bamia KoMHaTa
OYeHb XOJIOfHAA, YTEIUIUTh €€ IIOMOIYT JaXke
IIPOCTO KOBPBI Ha CAMbIX XO/IOJHBIX CTEHAX U Ha
IIOJTy, ¥ TUIOTHBIE IITOPBI HAa OKHaX. Ho mropbr
He JIO/DKHBI IIOKPbIBaTh OTONUTE/IbHBIE OaTapen,
IPEIITCTBOBAaTh 000rpeBy KOMHar!

AddexTnBHEE M jIETYE BCETO CAMOCTOSATENTBHO
HIOBBICUTD 9HEProcbepeskeHe, yCTpaHUB CKBO3-
HAKM U3 11e7Iel], OKOH U JiBepell. B crapbie foma
HOCTYIaeT ropaso O0IblIIe XOIOZHOTO BO3YXa,
4yeM TpeOyeTcs misa BeHTWIANVM. Ecmu ckBO3-
HAK OILIYLIAETCA PYKOIL, TO 3TO ABHO C/INIIKOM
MHoro! XomogHble CKBO3HAKM MAYT W3 IIeJet,
HEIUIOTHO 3aKPBIBAIOLIMXCS OKOH U ABepeit. Xo-
poliieil IPUBBIYKON SIB/ISIETCS TIOATOTOBKA oMa
K 31Me, B IIpoljecce KOTOPOIl OTBICKMBAIOTCA U

3a/e/IbIBAIOTCS IIEJTIL. J
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ﬁque BCEro HauaTbh C OKOH. TpecHyBIIMe CTeK/Ia
HY>KHO 3aMEHNTb, a IL[e/IM 3ai30/IMPO-BaTh MIPO-
KJIagKaMy YI/VIM CIIeMajibHOV JIEHTON. Takoke
CTabBIM MECTOM SABJISIETCA IPOCTPAHCTBO MEXIY
OKOHHBIMM paMaMM ¥ CTEHOI, ¥ IO yIJIaM WM
B JPYIMX MeCTaX, Ifie COeUHAITCA pasyHble
S7IEMEHTHL.

C XOMOAV/IbHUKOM CUTYalMs TaKas ke, KakK U ¢
wapmpoﬁ, B HEM HeOOXOIVMO IOJiep)XIBaTh

HY)XHYI0O HaM TeMIleparypy. Y xononmanma
€CTb COOTBETCTBYIOlllee OOOpYHOBaHNe, KOTO-
poe «BbIKauMBaeT» TEIIO USHYTPY Hapyxy. [y
nopgep>xanusa 9pPeKTUBHOCTY Ipolecca HaM
HeoOXOMMO yOenuThCs, YTO BHYTPYU He CIIMII-
KOM MHOTO /IbIa, @ CaM XOJIOAV/IbHYK JTy4IIIe BCe-
rO PacIOJIOKUTh B Hambojee XOIOJHOM MecCTe
KBapTUPBI, YTOOBI pa3HNUIIA TEMIIEPATYP BHYTPU

VI CHApY>XJ1 XOJIOAV/IbHMKA Obl/Ta MUHVMA/IbHA.

7 YNPAXKHEHUE:

o IlokaxkuTe, 4YTO pasHble MaTepuanbl MMEIOT
PasIMYHYI0 TEIUIONPOBOJHOCTh. Bosbmure
YalIKy ¢ ropsAyuMm vaeM. OmycTute MeTa-
JIMYECKYI0 JIOXKKY B YAIIKY, X OHA HarpeeTcs.
IToBTOpUTE TOT K€ OMBIT C AEPEBAHHOI JI0X-
KOI1, U Bbl YBUIUTE, YTO OHA IPOBOAUT TEILIO

K OYeHb C1abo.

. HCHO,HBI/DKHblﬁBO3I[YXHB}'IH€TCHHHOXI/IMHPA
BOZIHVMKOM TeIl/Ia ¥ MOXKET MCIIO/Ib30BaThCs B
Ka4ecTBe M30/IATOPa MEXy CTeK/IaMU WU B
CTeHaX. B cayHe BbI MOXXeTe HaXOgUTbCS NP
TemIeparype Bo3ayxa 90°C, HO Boja npu Toii
Ke CaMoJi TeMITepaTypoit OyeT Bac 00KUTaTh.
Bbl mo4yBCcTBYeTe 3TO, IJIECHYB BOJbI HA I1€Yb,
IIOTOMY 4TO BO3JyX CTaHET Oosee BHaX(HbIMy

/ Teoperudecku, MOXHO co3[aTh abco-
JIIOTHO HEIIPOHMIIaeMOoe IOMelleHe, KaK
KOHCepBHas 6aHka. Ecii moMernieHne xo-
POIIO M30IMPOBAHO, UM PACIONOKEHO
B OTKPBITOM KOCMOCE, 9HEPTUS UIU TeM-
neparypa OyfieT COXpPaHATbCS TaM OYeHb
IOITO, HO OHO BpsJ 1M Oy#eT TORNUTBCA
IS KUbsl. B moMemmeHun misd >KUIbs
ecTb OKHa u ABepu. Ham Heobxommma
BEHTU/IALNA /1A JOCTYIIA CBEXKETO BO3TY-
xa. Bce 3T0O 1M03BO/IsIET BHIXOOUTD TEIJIO-
MY BO3[IYXY, a TEIUIy IIepefaBaTbCs Yepes
HOBEPXHOCTK ToMeleHus. Heobxonuma
IIOCTOSIHHAsA ToOfava JOIOTHUTEIbHOIO
TeIlIa J/Is1 KOMIIEHCALIUY €TO IOTepb.

B Hamem kmacce u oMax TEIIO yXOLUT

IBYMA CIIOCOOaMu:

o CKBO3HSAK MV BEHTU/IALMA, B PE3YIb-
TaTe Yero TEIIbI BO3AYX YXOOUT, a
MIOCTYIIAET XOJIO/IHbIA.

o Ilepemava Temma OT TeIIbIX BHYTPGH\
HIX ITIOBEPXHOCTell IOMelIeHUsA K XO-
JIOZIHBIM HapY>KHBIM.

Cy11ecTByeT MHOKECTBO CHOCOOOB IIPENOT-

BpaTUTh MOTepy TeIia U3 JoMa. MHorue

IIpYMepBbI TOKA3bIBAOT, YTO B HOBBIX JIOMaX

MOXKHO CYILECTBEHHO CHM3WUTb IOTpeO-

HOCTb B oTOIUIeHN). OCHOBHBIM IIPaBIIOM

ABNAETCA IPUMEHEHNe YTeIIeHNs, KOTO-

poe 3aTpyfiHsAeT IPOHMKHOBEHME TeIlIa

yepes noBepxHocTH. K TOMYy ke Heobxonu-

MO u3beratb CKBO3HsIKOB. CBEXNIT BO3LYX,

HOCTYIAOLVI B BEHTWIALVIO, JO/DKEH Ha-

IPeBaTbCs CTAPbIM BO3[[yXOM, BBIXOIAIINM

u3 goma. I[lorepn Terna He JOJDKHBI OBITH

TOpasfio BBIIIE, YeM «TeIJIOBbIE OTXOJbI»

OT Pa3HOOOPa3HBIX MTPOLIECCOB B fome. Vc-

TOYHMKAMM TaKUX «TEIJIOBBIX OTXOJOB»

SIBJISIIOTCSL JIIOIM, OCBETUTENbHBIE TPUOO-

PbIL, a TaKXXe pa3mI4Hoe 060pyIOBaHNe. /

YNPAXHEHUE:

Hapucyiite mom cBO€il MEYTBI BMECTE CO CBOVMMI OJHOK/IaCCHMKaMM. Ilocie aToro Bam HY>KHO «IIpO-
faTh» oMa ipyT fpyry. O6partnte BHMMaHMe IOKYIIaTe/Iell Ha HUSKUI PacXof] 9HEpIUM Ha SKCIITyaTa-
IMIO U COfiepyKaHMe JOMa, YTOObI IIOTyYNTh XOPOILIYIO LIeHY 3a[J0M.

N
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7 YNPAXHEHME:

M3smeppTe pacxop rops4eil BOAbI B CBOEN CeMbe
U TIOAICYNTATITe KOIMYECTBO SHEPIMM, HeoOXOmm-
Moe JI/Ig HarpeBa 3Toro o6beMa Bobl. Bl MoxeTe
JIETKO M3MEPUTH PACXOJ, BOIbI B MUHYTY, M3Me-
PMB BpeM: HaIlOJTHEHNA Befpa (HarpuMep, 1 nm
10 mmrtpoB). [l mopcdera pacxopa SHEPruym
BaM TaK>ke HEOOXOIMMO V3MEepPUTDb TeMIIepaTypy
BOZBL. BbI MOXeTe mcrionb3oBaTh Gopmy, puBe-
@HHYIO B KOHIIE 3TO¥1 I71aBbI (cTp. 60-61).

~

Kpome ucnonbsoBanus ropsiyeil BoAbl U3 Kpa-
Ha, MBI TPEEM BOJY NPV IPUTOTOBIEHUY TINIIN.
BonbIMHCTBO MOCY/JOMOEYHBIX ¥ CTMPATIbHBIX
MallH OOBIYHO CAMOCTOSATEJIBHO HarpeBaeT
BOJly C IIOMOUIbIO 3/IEKTPOHArpeBarenei. ITOT
IIPOLIECC TAK)Ke YaCTO MOXXHO YCOBEPLIEHCTBO-
BaTbh C TOYKY 3PEHMsI SHEPrONOTpeOIeHN .

/
ﬂ-ITO Bbl MOXETE CAEJIATb CAMU \

e YTemnmTb OKHA AJ1s1 YCTpaHEHNMA CKBO3HAKOB.

o Haiityt m ycTpaHUTD XONOAHBIE CKBO3HAKM U3 [IBEPEIL, IeTIeN U IPYTUX MECT.
o IToxpbITh HamboMIee XONMOAHbIE IOBEPXHOCTY B KOMHATe KOBPaMy 1 APYTMMM TEIIOM30MMPYIOLY-

MU MaT€purajIaMu.

o HPCHHO‘{TI/ITCHbHO OCYIIECTB/IATD BEHTW/IALINIO, OTKPbIBAaA HEHAJO/IT'O BCE OKHA, Y€M HE3HAYUTE/Ib-

K HO IIPMOTKPBIBasA X Ha JINTE/IbHbBIN TEPUOJ,.

YTO ELLE MOXKHO CAEJNIATb

e YCTaHOBUTbD VHAVBUAYa/IbHbIE VI aBTOMATU3VPOBAHHBIE PETY/IATOPhI Ha paamaTopax OTOIIEHNA
B Ka>1<,u017[ KOMHaTe (ecm/[ 9TO IIO3BOJIACT CUCTEMA OTOIIZICHMA B BalllIEM ,'E[OMe).
o lVcrmonb3oBaTh MEXaHNYECKYIO BEHTIIALINIO C BO3BpAaTOM TeEIlIa.

GHAETE NI Bbl, YTO... COBETbI 10 COXPAHEHUIO x
) XOPOLWIErO MUKPOKJTMMATA
... BaM XOJ/IOOHO [a’ke€ IIpU BbBICOKOU TeMnepaTy— B KHACCE:

pe BO3Jyxa, ec/ii KOMHaTHbIe TIOBEPXHOCTH XO-
JIOMHbIE?

... HIEPCTAHOI CBUTEP U XOPOIIINe TallO4YKM CO3-
Iafly T OLIYIeHye TeTIa 6e3 IOBBIIIeHN TeMIIe-
paTypbl B KOMHaTe?

... 13-32 HU3KOJ TETJIONPOBOJHOCTY KOXI CTYTI-
Hell JTIOAY CIIOCOOHBI, He 00>KUTasACh, XOUTD 110
PacKaJleHHbIM YITIAM?

... Jake HMU3KOe 3UMHee COJHIIe CIIOCOOHO Ha-
rpeTh KOMHATy 4epe3 okHa?! Iloatomy paspBu-
rajiTe 3aHaBeCK) B COJIHEYHbIE JHU, €C/IM BaM
He0oOXOMMO JOIIOTHUTEIbHOE TEILIO.

Poccusa ABnsgeTcas OmHMM U3 KPYIHENIINX
PErMOHOB MUpa, B KOTOPOM IIMPOKO PacHpo-
crpanensl TOlI] (Temnosnexkrpocrannunm)? Ilpn
HOBBIIIEHHOV 3 (eKTMBHOCTY OHM MOIIN OBl
CTaTh JIYYIIMMU ¥ Hauboree IMOKVMIU SHEPro-

Q/ICTeMaMI/I B EBpOHe.

 IIpoBeTrpuBaiite Knacc 2-3 MUHYTBL. ITO IIO-
3BONIAET BO3JYXy IIOMEHATHCA, HE OCTbIBAS.
910 HaMHOro 6071ee 9P PeKTUBHO, YeM CHUJETh
C OTKPBITBIM OKHOM B€Cb YPOK.

« IIpoBerpuBaiiTe Kmacc mocie KaXKIOro ypokKa.
o OtopBUHBTE HAPTHI OT OaTapeil OTOIIEHIS.

o OpeBaiiTecb COOTBETCTBEHHO TOTOMIE M TEM-
neparype. IlomHuTe, 4T0 HEKOTOpBIE JIOAK
CIIPABJIAIOTCA C XKapoil UM XOJIOJOM JIy4lle,
4eM Jpyrue.

o IloMenanTech MecTamy, TaK KaK HEKOTOpBIE
y4Jamecs IUIOXO IEPEHOCAT XOJNOf, a Jpy-
TVie — XKapy.

« IIpoBepbre, BCE M BHIXOAAT U3 K/IacCa Ha IIe-

peMeHax.
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/ MPUMEPbI

9xogom B HoBocnbupcke

B HoBocubupcke y>xe HeCKONBKO JIeT HaXOfINT-
CA B 9KCIUTyaTally 9KOZIOM, PAaCCYMTAHHBIN Ha
OfHY CeMbl0. B HeM OTONNUTENbHBIN CE30H, B
Te4eHye KOTOporo tpebyercss 060rpes, yMeHb-
mmcs ¢ 230 gaeit mo 90 mHelt. B aToM moMe ecThb
TaKXXe U JIpyTue 37IeMEeHThbl 39KO/IOMa, TaKye Kak
KOMIIOCTMPOBaHMe NOMALIHMX OTXO[OB U JIO-
Ka/IbHas IepepaboTKa CTOYHBIX BOJ.

Herckuii cax B Kuposcke

Kuposckuit gerckuit cag Ne 12 B MypMaHcKoii
0071acTV VICIIONB3YeTCS /IS JeMOHCTPALIMY BO3-
MOYXHOCTE}I IIOBBIUIEHNSA 3HeproaP¢eKTuBHO-
CTHU B CYIIeCTBYIOMMX 3AaHuAX. Kpome yTeme-
HIISI OKOH ¥ BO3BpAIlleHNA TeIIa B BEHTV/IALVN

Ny

]
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U3 KyXHU, ObUIa IIepecTpoeHa CrucTeMa OTOHHA
Husi. HoBoe pacmpepientesibHOE YCTPOVICTBO,
YCTaHOBJIEHHOE B IIOfIBaJIe, II03BO/IAET aBTOMa-
TUYECKM PeryINpoBaTh OTOIUIEHNE. ITO MOBBI-
maeT KOMQOPT ¥ CHIKAeT SHEPronoTpedIeHe.
Bce atm Meppl CHu3MIM SHepromorpebreHue
BaBoe. HoBas cucrema motpeboBana 6oee co-
3HATENBHOTO WCIIONB30BAHNS TOPSYeil BOJBL,
9TO HPUBENO K JIOMOTHUTEIBHOMY CHIDKEHWIO
9HEPronoTpebIeHns.

AOM BE3 OTOIJIEHUA

B IlIBenyn, B Tete6opre, 6110 mocTpoero 20 HO-
BBIX KBapTUp BooOIIe 63 KaKOi-mnb0 CYCTEeMBI
oToIUTeHyst. XOPOIIO yTeIJIeHHBIN JOM COYeTaeT
B ce0e NPUATHBI BHYTPEHHUII MUKPOK/IMMAT
U HM3Koe 3Hepromorpebnenue. [Ins oborpesa
JIoMa B TeYeHJ)e 3MMBbl OKa3bIBAETCS JJOCTATOY-
HO TeIlIa, NPOM3BOAVMOIO >XUTEISMU [OMa,
OCBeTHUTETIbHBIMU IIprbOpaMu u JpyruM o6o-
pynoBaHMeM. B joMe HeT CKBO3HSKOB, a B BEH-
TUIALVIOHHON CHCTEME CTapblil TEI/IbI BO3AYX
HarpeBaeT CBEXWIL, MpeX/e YeM OH HMOCTYINUT
B oM. COTHEUHBIIT KOITIEKTOP Ha KPBIIIe YIO-
B/IETBOPsIET MOJIOBMHY NOTPEOHOCTH B ropsident
Boje. CTOMMOCTD IoMa He BbIIlIe, YeM CTOMMOCTD
OOBIYHOTO JOMa, a JONOTHUTENbHOE 000pPYHO-
BaHJe OBICTPO OKYIIAeTCs 38 CYET YMEHbIIEHNs
OIUIAaThI CYETOB 32 SHEPTHIO. J

KCI'IOCOBbI
ODHEPTOCBEPEXEHUA

Topsiyass Bofa B OCHOBHOM MCIIO/IB3YeTCA JIIA
YMbIBaHMSA, NPUHATUA Jylla ¥ BaHHBI, MBITbA
IOCYZIbI, MO/, a TaKXKe CTUPKU. Byjapre BHU-
MaTelbHBbl I He MCIIOb3YiiTe OOJbIle Topsyei
BOJIBI, YeM He0OXOMMO /ISt STUX LieIelt.

YacTo TAXKENIO MEHATh CTapble IPUBBIYKY, HO
BaM HEOOXOAVIMO OLIEHUTb HOTpebjeHne rops-
Jeil BOJbI V1 BBLACHUTD, €CTb /I BO3SMOYKHOCTD €ro
YMEHBIINTb. BBl MOXeTe 9KOHOMUTb TOPSYYIO
BOJLy, YMEHbIIIasA MO0 CTPYIO BOABL, OO0 ee TeM-
neparypy. byabTe BHUMATEIbHBI, He TOITyCKaiiTe
TOTO, YTOOBI BOZIA /IN/IACh TIOHAIIPACHY, 1 IIOYM-
QMTE nporekamomye KpaHbl. [Ipy MbITbe 60Jb-

OIOro KOo/mm4ecTBa IIOCYAbI IO CTpYCI‘/JI ropﬂqeﬁ\
BOJbI pacXOAy€e€TCA OY€HDb MHOI'O SHEPT M.

He ocrasaiite Bogy BK/IIOYEHHOI, IIOKA BBI 41 -
cTute 3yObl. 151 KOPOTKOTO JiyllIa PacXofyeTcs
ropasfo MEHbIIe BOADBI, YeM [/ HAIIOIHEHUA
BaHHBL. Ho 11 {y11 Mo)keT OBITh YCOBEpPLIEHCTBO-
BaH. CrenmanbHble SHeprocOeperaromye [y-
IIeBble HAacafIKM MOTPe6/sioT MeHee 10 1/MuH,
IPeiOCTaB/AA IIPY 9TOM KOMQOPTHBI YIL.
Bo3MOXHO, BaM cliefiyeT U3MEPUTD PACXO, BOJIbI
B BalleM Jyuie?

ITpy mpuroToBNEeHNN NMUILY pa3Mep KacTPIOIN
[IOJDKEH COOTBETCTBOBATb pa3MepaM MCTOYHU-
Ka TeIUIa ¥ KOJIMYEeCTBY IPUTOTOB/IAEMOI INIIN.
Kpome TOro, Ba)kHO He MCIIONIb30BaTh OOJIbIIE
BOJbI, 4YeM HeOOXOAVIMO, ¥ YMEHbIIATh IIOTEepH
9HEepIuM, 3aKpbIBasd KaCTPIONII0 KPBILIKOIA. J
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K-ITO Bbl MOXETE CAEJIATb CAMU \

« He moitre mocymy nog cTpyeiit BOfbl, MCIIO/b-
3yiiTe 3aThIYKY B KYXOHHOJ paKOBMHE.

o Ecmu BBl 4yBCTByeTe, YTO BOfJA B AyllE WIN
KpaHe C/IMIIKOM XOJIOJHasA, BbI MOXKETE YMEHb-
LIUTD IO/Ia4y XOIOTHOM BOJBI.

 IlpmuHmmaiire gy, a He BaHHY. /14 HegoaroO-
IO JIyllla PACXOJYeTCA MEHbIIIE BOMbI, YEM /I
HAIIO/IHEHVI BAHHOIL.

o Jlyur momkeH ObITH KOMPOPTEH IPU pacxofpe
BOABI He Oonbuie yem 10 n/muH. Vi3mepbre

K pacxoj; BOfIbI B CBOEM JIyllle U MOMIINUTE HO-

BYIO HaCafIKy /I AyLIa, eC/IV PacXof C/IMII-
KOM BBICOK.

o OTpeMOHTHUPYIITe NPOTEKAIOLe KPaHbI ro-
psAYen BOLbL.

o Ilpy NpUTOTOBIEHUN TNUIY VCIOIb3YIiTE
KPBILIKM ¥ He JCIOIb3yiiTe GOMbIe BOJBI,
yeM TpebyeTcs.

« HanonHunTe cTMpanbHY0 MAIIVHY Iepes Hava-
JIOM CTUPKMU, TIPOBEPbTE MPOrPAMMY MAIIVHbI
VI METK) Ha OfieXK/ie, YTOOBI He MCII0/Ib30BaTh

Ype3MepHO BBICOKYIO TEMIIEPATYPY. J

YTO ELLE MOXXHO CAENATDb

o CHM3UTH II0TEpU TEIl/IA B TEIIJIOCETAX.

] Y,I[OCTOBCPI/[TCH, 4TO AgaBlI€HNE U TEMIIEPATYPaA B TEIVIOCETAX HE CIMIIIKOM BbICOKIL.

/ MPUMEPbI

B C.-Iletep6ypre u JleHmHrpajcKkoit o6macTyu,
HayyHaA ¢ 2000 ropma, MHOTME XUTENIN YCTAHO-
BIUIM B KBapTMpaX CYETUMKI rOpAYEil U XOIOJ-
HOJ Bopbl. CyMMBI CYETOB 32 BOJIY 3HAUYMUTETBHO
CHUBWINCH TIOCTIE TOTO, KaK /oM cTamm cbepe-
raTh BOJY U IUIATUTD 32 peajibHOE MOTpebIeHne,
a He 10 00m¥M HOopMaTyBaM. IIoKymKa 1 ycra-
HOBKa CYETYMKOB CTOMUT OKomo 2500-3000 py-
Oneit. Ilpy 5KOHOMHOM HOTpebIeHUN BOJBI
CyYMMapHas e)XeMecCs4Has IUIaTa 3a FOpAYYI0 I
XOJIONHYIO BOZIy YMEHBIIAETCS 110 CPABHEHMIO C
HopMaTyBamu Ha 300-400 py6neit. Takum 06-
PasoM, YCTAaHOBKA CYETYMKOB OKYIIUTHCS MEHee,
4yeM yepes TOfl.

Vicrionb3ys coBpeMeHHBIN Heprocbeperaoumii
Iyl ¥ OTHOCACH CO3HATE/NIbHO K 3Heprocbepe-
JKEHMIO, Bbl MOJXXET€ 3HAUYMUTEIbHO COKPAaTUTh
norpe6neHne ropsdeir Bogsl. Ecu Mbl cpaBHM
JICIIO/Ib30BaHMe ofgHoli ceMbeli B C.-IletepOypre
0OBIYHOTO AYIIA ¥ yIIa C COBPEMEHHOI 9Hep-
roc6eperarolieit HacafiKoil, TO MbI OTYYNM CJIe-
lyIOLIViEe Pe3y/IbTaThl:

[y 06BIYHOTO THIIA PACcXOFOBas 26 JI/MUH IIpU
II0/IHOM Harope BogbI 11 10 J1/MyH npy 06bI9HOM
Q)M(bOpTHOM VICTIOJIb30BAHUY Jy1lIa.

OHeprocHeperanuyio 1yeByo HacafIKy 6bI}Im
IMPOCTO YCTAaHOBUTb M IIPM €€ VCIIONb30BAHUN
pacxofoBanoch TONbKO 10 1/MMH IIpy IOTHOM
Harope 1 7,5 JI/MUH Ipu O0OBIYHOM KOMGOPT-
HoM pyure. HoByro Hacaiky MOXXHO OBLIO ycTa-
HaB/IMBaTh Ha HECKOJIbKO IMO3WUINI, MCIIONb3Ys
HPOCTON Tepekoyareb. Kpome 06b19HOI 1O-
3ULUY AYII MOXKHO OBUIO IEPEeK/TIOYNTh Ha Mac-
CXHBII pexxuM (7,5 J1/MMH), Ha pe>XXUM peyLu-
POBAHHOTO, JIETKOTO AyIia (4 1/MUH) U B TIO3M1-
LIMI0 TIOJTHOTO OTK/TIOUEHNA.

O6pryHOE 20 MMHYTHOE UCIIOTb30BaHNe HACAl-
KU [JaeT C/IeAYIOLe PE3Y/IbTAThL:

—noTpebeHne BOAbI TPy Maccaxe (5 MuH) —
50 muTpoB;

— nipy HambUBaHNM (7 MuH) — 0 INTPOB;

— IIpU CMBIBaHUY MbUIA (5 MuH) — 32 mutpa.

Bcero uspacxogoBano 80 1UTpOB BOABI, TOTAA
KaK IIpY JCIIO/Ib30BAHUM CTApOro 060pymoBa-
HUA U CAeRys NPeXHUM IPUBbIYKAM, PacXOf0-
Banochb 200 TUTPOB BOMbI.

OHeprocbepesxeHme coctaBuo 6omnee 4 kBr/u4!

Ecnu BBI XOUTe MOACYUTATDH Balle COOCTBEHOE
norpe6ieHne, MCHONb3yiiTe 3aflaHNA B KOHIIE

TAaHHOM IJIaBBI.
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OcBeuweHne

JTtopsam st paboThl HY>KeH cBeT. VI3Ha4abHO MBI
IPUCIOCOOJIEHBI J/IS TOTO, YTOOBI BECTU aKTUBHYIO
JKI3HD B CBET/IO€ BpeMs IHA U CIIaTh HOYbK. B co-
BPEMEHHOM O0IIecTBe HEATENbHOCTh IPOROJDKA-
ercs 24 4aca B CyTKU, ¥ MbI IIPOBOIYIM MHOTI'O Bpe-
MEeHJ BHYTPM 3[aHMIA, KyJa He MOIajaeT JHEBHOM
cBeT. OcOO6EHHO BenKa HeOOXOMMOCTD B JOIIONI-
HUTEIbHOM UCKYCCTBEHHOM OCBEIIEHUN B T€YEHME
KOPOTKMX 3IMHUX JJHEIl B CEBEPHBIX pallOHaX.

GHAETE JIN Bbl, YTO...

~

... 3a roj, U3 KpaHa BbiTedeT 2000 MUMTPOB, ecnu U3
Hero BbITeKaeT 10 Kamenb B MUHYTY?

... INIIa CTAaHOBUTCA TrOTOBOJ HE3aBUCUMO OT TOTO,
KUIIUT i OHA Ha OOJIBIIOM OrHe MM Ha MajieHb-
KOM, IIOCKOJIbKY TEMIIEpATypa KUIICHNA HE IIPEBbI-

QaeT 100°C.

3a CBOIO MCTOPUMIO Y€/I0OBE€YECTBO MCIIO/Ib30Ba-
7I0 [ OCBEIEHMA BCe, YTO MOXET roperb. Ilo-
cle M300peTeHNs 3NeKTPUYECKON JTaMIIOYKM M
BHEJIpEHUS I3JIEKTPOCETEN, SNEKTPUYECKUI CBET
OKa3aJicA HaWIY4YIINM CIOCOOOM MCKYCCTBEHHO-
ro ocsemenusa. OcpelljeHNe — 3TO OJHO U3 TeX
IIPUMEHEHUI S3HEPTUM, ITe NeMICTBUTEIBHO CTOUT
VICIIO/Ib30BaTh BBICOKOKAYECTBEHHYIO SHEPTUIO
3/IEKTPUYECTBA, HO U 3[J€Ch MOXXHO MCIIONIb30BaTh
JIHEBHOJ CBET B KOMOWHAIIMN C MCKYCCTBEHHBIM
OCBELIEHNEM.

KCI'IOCOBbI
OHEPTOCBEPEXEHUA

Vcnionp3oBaHue nepefoBoil OCBETUTEIBHON TeX-
HVIKM (9HeprocOeperaoiye TaMIIbl, OCBETUTE/Ib-
HbIE CICTEMBI) IO3BOISAET SKOHOMUTH 10 80%
37IEKTPOSHEPIUIA.

YcnoBue SKOHOMMYHOTO MCIIO/ZIb3OBAHMA
QCBeH_[eHI/IH — COOTBETCTBUE HOTPCGHOCTI/I B

OCBEIEHUN U YCTAaHOBJIEHHON OCBeTMTeHbHoB
TeXHMKI. MHOronmaMnoBas 10CTpa Ha IOTOJIKE
obecmeunBaeT OCBellleHle BCErO IMOMeEN[EeHNS,
HO BelleT K HeXXe/laTeTbHOMY 00pa3oBaHUIO
TeHU Tpu paboTe 3a MUCbMEHHBIM CTOJIOM,
LIBEMHOJM MAllMHOM, B YrO/JIKe ¢ UTPYLIKaMMU.
IJeneHanpaB/ieHHOE MECTHOE OCBeEllleHNE, He-
CMOTpPSI Ha MEHBIIYI0 MOLIHOCTDb JIaMII, 0be-
CIIEYNUT JIYYLIYI0 OCBELIEHHOCTh 0e3 Hexesa-
TeIbHOW TEHMU.
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 BrikmrouaiiTe cBeT, KOI7ja OH HE HY>KEH.

o Vcnionp3yiite sHeproadexkTuBHbIe Qyopec-
IIeHTHBIE TaMITOYKN. Toit SHepriy, KOTOPYIO BbI
IPeX]ie PACXO0Ba/IN /IS OTHOI IAMITOUK, Oy-
JIeT JOCTaTOYHO /IS STV HOBBIX JTAMIIOYEK.

K-ITO Bbl MOXETE CAEJIATb CAMU

~

o VHorpma nydiie CMEHUTb abaXyp, 4eM ycTa-
HaB/IMBaTh JOIOTHUTENBHOE OCBEIEHE.

o JlaiiTe MOCTYII JHEBHOMY CBETY, pa3[BUHbTE

3aHaBECKI...

/ 3HAETE /11 Bbl, YTO...

... TIEKTPMYECKIe JIAMIIBI ¥ IIPUOOPHI MOTyYa-
10T OOJIBIIIYI0 HATPY3Ky B MOMEHT BK/TIOUEHMS?
[l mpopeHns cpoka cimy>k6s! IpuOOpPOB BaM
CTIeflyeT He BBIK/IIOYATh MX, €C/IM BBl 3HaeTe, YTO
BCKOpe BaM OyfeT HeoOXOAMMO CHOBa UX JC-
II0/Ib30BAaTh.

. TEJIeBM30PBI M Apyrue HIpuOOpHI, MMelye

Qym(umo «stand-by» moTpe6nAI0T 3/mEKTpIde-

~

CTBO, [akKe €C/I OHU BBIK/IIOYEHBI C ITOMOIIbIO
IVICTAaHIIMOHHOTO ympasneHuA¢ [Ina momHoro
OTK/IIOYEHUs 10 HOYaM JMCIIONIb3YIiTe KHOIKY
BBIK/TIOUEHVIST, YTOOBI cOeperatb SHEPTUIO U CHIA-
3UTh OIACHOCTD MOKapa.

. cBeTble cTeHbl oTpaxarwT 70-80 % cserta,
B TO BpeMA KaK T€MHbIE OTPa)kKalOT TOIbKO

10-15 %? J

TpaHcnopT

[IpencTaBbTe cebe, 4TO BBI COOVMpPaeTECh HABECTUTD
IpyTa, XXUBYILero B 50 KumoMerpax oT Bac. YTo6b
1o6paThCA O HEero, Hy>KHO 3aTpaTuTh sHepruio. Ee
KOIMYECTBO 3aBUCUT OT CIIOco0a MepeBYDKeHNA.
Ecnu BBI CIIOPTUBHBIN Y€/TOBEK M YCIOBUA IO3BO-
JIAI0T, TO MOYKHO IIPOEXATh 3TOT Iy Th Ha BEIOCUIIE-
me. Bamemy Teny nmotpebyercs 1 kBreuac sHeprun
B popme muuy. Ha 06paTHOM 1Ty Ty BBI, BO3MOKHO,
IpefIoYTeTe CeCTh Ha aBTOOyC. Bamma mona B mo-
Tpeb/IeHNN TOPI0YEro aBTOOYCOM COCTABUT OKOJIO
1 muTpa roproyero, 9To cooTBeTCTBYET 10 KBTeuac.
Ecnu BMecTo 3TOTrO BBI IIOEETE OTHM Ha MalINHE,
norpebjeHye TOPIOYEro COCTABUT 5 JIUTPOB MK
oko710 50 xBreuac.

Cnoco0bl niepefiBIKeHIsI, ONIVICAHHbIE B 9TOM IIpU-
Mepe, OT/INYAIOTCS Pa3HBIM KOJIMYECTBOM 9HEPIUN,
HeOoOXOAVMMBIM IS HOCTVDKEHVS OHOTO M TOTO XKe
pesynbraTa (rmepeMecTuTh Bac Ha 50 kM). Beicokoe
norpe6eHye 3HEPIUYU B IIpYMepe C MalllHOI 00y-
CTIOBJICHO ee OO/IBIIVMIY IIOTEPSIMYU B MOTOPE 1 JO-
HO/THUTE/IbHON paboToll 10 nepeMernieHuo 1000 xr
Beca MalIVHbI, B JOIOTHEHVE K BECy BaIlleTo Te/la.

[Ipu ogHOM U TOM XXe MeTOfie epefBVDKEHU MO-
TyT ObITH 6O/bLIVE pa3Iu4Ks B 9HEpronoTpeoie-
Huu. B To BpeMs kak 0oObIYHas MallHa PacXOyeT
10 mutpoB TomnmmBa Ha 100 KM, Ma/leHbKasA COBpe-
MEHHas MalllTHa PacXOflyeT BCEro 3 MmMTpa Ha TOM
e PACCTOSTHUML.
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7 YNPAKHEHME: I

BospMuTe OOBIYHBIN POCCUIICKNUIT TOBAP, Clie-
JIAHHBIN U3 HECKONbKMUX MaTepuanos. ITocra-
paiiTech y3HaTh, I7ie OH IPOU3BEMIEH U OTKYy/a
IIOCTYIAIOT PA3/M4YHble MaTepuaibl [IA €ro
IIpOM3BOACTBA. BosbMuTe KapTy 1 Hapucyire

JIVHVN, IIOKa3bIBalolyie II€pE€BO3KM pa3jind-
HbIX MaT€pH1ajIoB.

/3HAETE IMBbL, YTO...

... BBl MOJKETE IIpO€XaTh B IIECTb pa3 [a/IbIlIE
Ha 9/IEKTPOIIOE3[E, Y€M Ha CaMOJIETE, 3aTpa-
TUB TaKO€ JX€ KO/INMYECTBO SHepI‘I/H/I?

... B IBUTaTeJie BHYTPEHHETO CropaHus 6onee
4yeM 60 % sHepruy TOIUIMBA YXOAUT Ha TEIIO

QBBIMOHBI? J

YTO ELLE MOXKHO CAEJIATb

o IInanupyiite ropop ¢ yaeToM sppeKTUBHOTO
06111eCTBEHHOTO TPAHCIIOPTA.

o IloBbimraiite 5 PeKTUBHOCTD TPAHCIIOPTHBIX
CpeJCTB.




KCI'IOCOBbI
ODHEPTOCBEPEXEHUA

MamyHa u camoneT — Hamboee 3HEproeM-
KIe CIoco6sl mepenBiKeHus. Bce Bupjpl 06-
I[eCTBEHHOI'O TpPaHCIOpTa — aBTOOYC, moes,
TpaMBall ¥ METPO — SABJATCA Hanbosee s¢-
(beKTUBHBIMU METOJAMI IIePeIBIDKEHNS C TOU-

{M 3peHus SHEpIUM.

[lns obmiecTBa, CTpeMsAILIErocs K 3HCPI‘OC6D
PEeXEHNIO, BAXXHO Ppa3BMBATh OOIIECTBEHHBIN
TPAHCIIOPT M CJAe/NaTh ero IIpUBJ/IeKaTeTbHOI
a/IbTePHATUBOIA.

TpaHCIIOPT HYXE€H He TONbKO IS I0e3MIO0K
nropeit. Topapbl TOXe IepeBO3AT Ha OoblIne
paccTOSAHUA, HauMHAA OT HOOBIYM CBIPbA [0
MecCTa IIPOM3BOJCTBA U, HAKOHEL], 0 Ballero

MarasmHa. J

MoTrpe6bneHune n BTOpnyHan
nepepabortka

B Poccun Hamn6obIIyIo JOMI0 SHEPIUM MOTpedia-
eT IPOMBIIIIEHHOCTb. T0, YTO OHa IPON3BOAUT, B
OO/IBIION CTEIIeHV VCIIONb3YeTCs APYIMMU IIpef-
HOPUATUAMIY IS IPOM3BOACTBA TOBAPOB, KOTOPbIE
HOTPeOIIAI0TCA HaceTIeHNeM VN 9KCIIOPTUPYIOTCA
3a rpanuny. ITorpebnenne ToBapoB ¢opmupyer
3HAYMTE/NIBHYIO [OMI0 HAIIero OOIero SHeproro-
TpebeHusI.

/" YTO Bbl MOXETE CAENATD )
CAMU

o IlnanupyiiTe Bamly [esTeIbHOCTb TaKUM
00pa3oM, YTOOBI BBl MOI/IM UCIIO/Ib30BaTh
0O0II[eCTBEHHBIIT TPAHCIIOPT.

o lcnonb3ayiiTe BENOCUIIEN MV XOAWUTE IIelll-
KOM, KOTJIa 3TO BO3MOYKHO 1 0€30I1aCHO.

o IlokymaiiTe MeCTHBIE TIPOAYKTBI, KOIZa

K 5TO BO3MOYKHO. J

KCI'IOCOBbI
ODHEPITOCBEPEXEHUA

CymecTByeT HeCKOJIBKO CIOCOO0B CHUSUTD Pac-
XOf, SHepruu B HpombliieHHOCTH. OpuMH 13
HIX — TIEpeXO/l Ha BBIITYCK MeHee S3HEPTOeMKOI
npopgykuuyu. OKOHHbIE paMbl MOTYT IPOU3BO-
IUTBCA U3 a/lIOMUHNA Win U3 fepea. Kakoil n3
BapMaHTOB 00Jiee 9HEPrOeMOK?

JHOrpa MOXXHO u30eXaThb IOKYIKM HOBOJI
BellVl, OYMHUB cTapyo. Hambonee sHeproad-
(EeKTMBHBIM pelleHNeM SBJAETCS VMCIOTb30Ba-
HIEe UMEIOIIUXCS BeIlleii.

Ecnu Bewpb cTanma HerogHOM A1 UCTIONIb30BAHMA,
COXpaHSeTCs BO3MOXKHOCTb JICIIO/Ib30BaTh Te
MaTepuabl, U3 KOTOPBIX OHA cAie/laHa. Bropuy-
HO€ JCIIO/Ib30BaHMe Ji/I1 MHOTUMX MaTepuanoB
@HHCTCH OT/INYHBIM CIOCOOOM YMEHBIIEHNA

CBAJIOK U COEpeXeHMs SHepIUIL. Hpomsmoncmox
METAJI/IOB BCEX BUJOB AB/IAETCA OYEHDb SHEPTO-
eMKJ)M, HO UX BTOpUYHas IepepaboTKa MOXeT
OBITH OCYIIECTB/IEHA C TOPa3f0 MEHbUINMIU 3a-
TpataMy SHepruyu. Bbl MoxeTe mepepaboTarhb
20 Kr ajoMNUHUA, 3aTPATUB TO K€ KOAUYECTBO
9HEPINY, 4TO TpeOyeTcs A MIPOU3BOACTBA 1 KT
AJIIOMUHNA.

Ecnm Hanmyymme ¢ TOUKM 3peHNs OKpy>Kalolein
cpenbl a/lbTePHATUBBLI (BTOPMYHOE MCIIONb30-
BaHMe U IepepaboTKa), HeBO3MOXKHBI, TO MOX-
HO OOCYANTb BO3MOXHOCTb CXKUTAHVSA C LIeIbI0
npousBojcTBa Temna. Ho cxxuranme mycopa 4a-
CTO CHUJIbHO 3arpA3HAET OKPY>KaloUIYI0 Cpefy.
Huxorpa He crefiyeT CXuUrath CMelIaHblil Mycop.
Hy>kHO cOOTBeTCTBYIOIIMM 00pa3oM COPTUPO-
BaTb MYCOpP, YTOOBI He OTPABUTb BCE BOKPYT, U
CKUTATb MYCOpP TOMBKO B CHEI[aIbHOM 0060py-

IOBAaHUN. J
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/YNPAMKHEHMWE: I

Bsrannte Ha undpsl, oTpaskaue HEKOTO-
pble 13 Hanboee SHeProeMKIX IIPOMBIIITIEH-
HbIX oTpacneit Poccun. Iloctapairech HailTu
IpyMepbl OOBIYHBIX NTPEIMETOB BOKPYT cebs,
KOTOpbIE TIPOM3BOAATCA LEINKOM WINA 4Ya-

CTUYHO KaXK[IOM U3 3TUX OTPACIIEIL.
(3HAETE M BbI, YTO...
... MYCOp — 3TO Pecypc, Je)Kaluil He Ha CBO-

eM MecTe?

. IIpY BTOPUYHOI IHepepaboTKe aTIOMUHIS
cbeperaercst 95% sHeprun?

. IIpN IIOKYIKE KAa9€CTBEHHbIX TOBAPOB BbI,
KaK IpaBUIO, 9KOHOMITE 1 YMEHbIIAETE KO-

wquTBo Mycopa?

/"YTO Bbl MOXETE CAENATD )
CAMU

o PeMoHTMpYJITE U IPORO/DKATE UCIIONb30-
BaTb CTapble BEIIV BMECTO ITOKYTIKY HOBBIX.

 CpaBaiiTe Ha BTOPUYHYIO IIepepaboTKy BCe,
4YTO MOXKHO CHATb TaM, I7ie BbI KUBeTe.

o IlpuoGperarite Gymary u [pyrue Belu,

K IIPpOU3BENEHHDIE 113 OTXOJOB.

YTO ELLE MOXXHO CAEJNIATb

» Pa3BuBarh crcTeMbl BTOPUYHOIT Ilepepabor-
KU U pasfie/IbHOro cbopa Mycopa.

o lcnonp3oBaTh Ipyu NPOM3BOACTBE TOBAPOB
OTXOJIBL.

/ﬂPAKTI/I KYM

3apaHue 15. CocraBbTe
«dHepreTn4yecKnin nacnopT»
CBOEe KBapTUpbl Unv goma

[l71s1 3TOTO 3amONTHNTE CrIefytomye Tabmusl (4.2
n 4.3).

115 3anomHeHMs Tab/IuI] BaM Heo6xouMo OyzeT
00paTUTHCSI 32 MOMOLIBIO K popuTensim. Mor-
HOCTb IIPrOOpa yKa3aHa B €ro Maclopre Min Ha
camoM mpubope (mpuMep: MeKTpUIECKIe TaM-

noukn). VspacxomoBaHHas SHEPIVA pacchTbA
BaeTcA TaK:

OHepeuss = MOULHOCMb X 8pems pabormbl

Vicrionp3ys maHHble Tabnuubl 4.1, paccunraiire,
CKOJIBKO YI/IsA, He(pTH, rasa HYXXHO CKedb I
IOy YeHV s U3PAaCXONOBAaHHO Ballleil ceMbeil 3a
CYTKM 37IEKTPUYECKOI SHEPTUM U CKOJIBKO YIJIe-
KJICJIOTO Ta3a BbIIETIUTCSA IIPU 3TOM.

ITpu ompepenenuy Macchl M3PACXOZOBAHHOTO
TOIUIVBA ¥ 00beMa BBIENVMBIIETOCA IIPY 3TOM
YTJIEKMCTIOTO Ia3a MCIOIb3YITe CEAYIOIINE BbI-

PaKEHNA:
Tabnuua 4.1

Ne HavmeHoBaHune YpenbHas TennoTa cropaHna, | YaenbHoe KONMYeCTBO yrie-
n.n BuAa ToNnBa KBT u/ Kkr, KBT. u/ m3(gna rasa) Kucnoro rasa, m3/kr, m3/m3
(pnarasa)
1. | Yronb 8,1 1,7
Hedtb 12,8 1,5
3. MpupogHbIn ras 11,4 1,2

Tabnvua 4.2. Buabl 1 NCTOYHUKK 3HEPTUN

Bup sHeprum

NcTouyHnk

Tennosas sHeprus (4ns oTonneHus)

LieHTpanbHOe oTonneHne, COGCTBEHHDIN NCTOYHUK Te-
NIOBOV 3Heprnn (ra3oBbil KOTes, Neyb, COOCTBEHHAsA
KoTesNbHas)

TennoBas sHeprus (aNa NPUroTos-
NeHns NuLn)

3J'IeKTpI/Il-IeCKVIe MJINTbI, ra30Bble MINTbI

dneKTpryeckas ceTb, 4PYro NCTOYHUK

KBneKTpmquKaﬂ
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Tabnuua 4.3. XapakTepucTukm SJ'IeKTpOI'IOTpGGI/ITeJ'IeVI\

&JlekuCﬂOZO 2asa

Ne HaumeHoBaHue Konwu- CymmapHas Bpems pa- | dnekTposHeprus,
n.n 4YecTBO, | MOLLYHOCTb, | 60Tbl3a cyT- | n3pacxogoBaHHasA
wT KBT KW, yac 3a CyTKM, KBT.u
1 | DdneKkTpuyecKkne namnol
2 | XonogmnbHUKM
3 | DneKkTpuyeckue neum
4 | CTmpanbHble MaLLVHbI
5 | TeneBusopbl
6 | MarHUTOQOHDI
7 | KomnbtoTepbl
8 | dneKkTpuryeckme YanHnKm
9 |YTiorm
10 | Opyroe o6opynosaHme
CymmapHoe noTpebneHne 3n1eKTpUYeCckon SHeprm 3a CyTKU:
Ona nedpT 1 yrnsa — Jis npupogHOro rasa —
IHepeUusd IHepZUsl
Gt ) :( Yyoenvras menioma cz2opanus) (o6em monruea) :( Yyoenvras menioma czopanust)
obvem ) ) ya;;l;ZZSCZZ/;ZZZZZBO) (ymeK?fCZZ jfo Zaga) — (06vem monnusa)x (yaeﬂbuoe Koxzuuecmeo)

yeuexuciozo zasa/

3apaHue 16.
AomalwHaAnA paborta

Hammmnre coumHeHme Ha TeMy «IDHEPIUA U
MbI» O PO/ 3HEPTUM B Hallell XU3HU U KU3HUI
m1aHeTsl. [loyeMy MBI JOIDKHBI MCIOIB30BaTh

sHepruto 6onee apdexTnBHO? Kak MBI MOXXeM
SKOHOMUTD 3Hepruo? OnuimnTe, YTO KOHKpeT-
HO BBI JIe/IaeTe Ceifyac Ayl 9KOHOMMI SHeprum?
OO6bACHNIN TV BBI CBOMM JPY3bsAM U POAUTETIAM
IPUYMHBL, TI0 KOTOPBIM HEOOXOAMMO cOeperaThb
SHEpIu?

6ana|-me 17.
CpenanTte cTeHp

Nno 3HeprocbepexeHno

BoipexxpTe 3aMeTKM 06 sHeprocbepesxeHnn n3
razeT 1 )XypHanoB. O6cypuTe cofgepxaHue 3a-
MeToK. IIpoBenuTe KOHKYpC Ha Ty4IINii pUcCy-

HOK 1 ¢poTorpaduio Ha TEMy «3Heproc6epa
KeHne». [Ipuknerite aTu 3ameTku, gortorpa-
(b]/[]/[ U pPUCYHKM Ha CT€HJ U IIOBECHTE TaM, I'l€

n y‘laHU/IeCH n Y‘II/ITCHH CMOFYT nx yBI/[I[eTb.
[Tyctp Bamwm popurenu, crapuime 6partbs, ce-
CTPBI WM APY3bsA IOMOTYT BaM B 0popMIIe-
HUU CTEHA.

6aAaHme 18.
N3mepeHne pacxona ropayen

BOAbI U pacyeT 3Heprum,
Heo6XxoaMMOI1 ANA ee HarpeBa

Poccmiickue HOpMBI, ONpeRenAIIle ypOBEHb
noTpe6/Ie s TopsTuell BOAbI, O4eHb BBICOKM TI0
CPAaBHEHUIO C [PYTYMU CTPAHAMMA.

CrpouTenpbHOl HOPMOJ IpU IJIAHUPOBAHUMU
CHCTEMBI TI0fIa4Yyl TOPAYEil BOABI B KBAPTUPY AB-

~

NsieTcsl YpOBeHb IoTpebneHus 7,5 1/M* BOABI,
uMeronent temneparypy 55°C. Ilpegnonaraercs,
YTO IOJIOBMHA BOABI UAET Ha KYXHIO, a pyras
IIOJIOBMHA B BAHHYIO KOMHATY.

3aHecuTe B Ta6m/1uy 4.4 ja"HHbBIE O pacxoje ro-
pAdell BOABI B Ballleil ceMbe. Pe3ynbrarbl sKo-
HOMuM 3aHecuTe B Tabmuuy 4.5. Tabmuua 4.6
MO3BO/IUT BaM PacYUTaTh SKOHOMUIO SHEPIUN.
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Tabnuua ansa 3anofiHeHus MsmepeHvuZ

~

Tabnvua 4.4. N'SMEPEHWE PACXOOA MOPAYEN BOAbI

Oyw KpaH 1 KpaH 2
A | CKonbKo cekyHA NoHagobuTca aAna Toro, Ytobbl Ha- | cek ceK ceK
6patb 10 NUTPOB BOAbLI NPV HOPMaNbHOM VCMOJb30-
BaHUMN?
B | Paccuet B nnTpax B MUHYPY. n/MUH n/MUH n/MUH
Mpumep: MNoTpeboBanock 40 cek
40 cek:60 =0,66 MVH
10 n/0,66 MuH = 15,15 NUTPOB B MUHYTY (1/MIH)
C | CKoNbKO MWHYT B Helento Bbl NCMONb3yeTe KpaH? MUH/He[. MUH/Hep. MUH/Hep.
D | CKonbKo NNTPOB BOAbI Bbl UCMOMNb3YyeTe B TeYEHUM n/Hen. n/Hep. n/Hep.
Hepgenu?
E | Temnepatypa Bogbl go HarpeBaHuA? (M3mepbTe Tem- | °C °C °C
nepaTypy XOf04HOW BOAbI)
F | TemnepaTypa ucnonb3syemon Bamu ropaden sogbi? | °C °C °C

MNOACUYNTANTE PACXOM MOPAYEN BOAbI N PE3YNLTATHI
NMOCINE BBEOEHNA MEP (OBOPYOOBAHUE, USMEHEHWE MNMPUBBLIYEK)
Mo 3KOHOMUK BOAbI

Tabnuua 4.5

Mpennonaraemoe notpebneHve n/Hep,.
ropsaver BoAbl 4O BBeAeHNA Mep Nno

SKOHOMWUKN

Mpeanonaraemoe notpebneHve ro- | n/Hep.
psAuein BoAbl MOCne BBeAeHWs Mep Mo

SKOHOMUN

KonnuectBo cbepekeHHON Bobl n/Hepn.

Bbicuntante npegnonaraemoe obblu-
Hoe noTpebneHve BOAbI B Ballen ce-
Mbe. [ocne o06cyxaeHna mep no cbe-
peXeHno NocTapanTech BbIMOMNHATD
HeKOoTOpble U3 HUX U NOACUYNTanTe
pe3ynbTraTy SKOHOMUN

MNOACYNTANTE BOSMOXHYH SKOHOMWUIO SHEPT A

Tabnuua 4.6
Hanuwwure Mpvimepbl
B yudpax
J | PazHnua temnepatyp B °C mexgy xonoga- °C 37°C (ropsyvasn) — 7°C (xonogHas) =
HOW 1 ropAYen BOQom =30° pa3Huua
K | KonnuectBo cbepexxeHHON BoAbl NIATPbI 150 n
L | DkoHOMUWA 3Heprun B Hegento B KBT/u. KBT/u 150 n x30°C x 0,0011 =4.90 KBT/u
nuTpbl (3koHOMKA) X °C (yBenuyeHne tem-
nepatypobl) x 0,0011*

N

nepeBefieHHbIe B KBT/4 myTeM menenus Ha 3 600 000.

*0,0011 — ko3¢ duIMeHT NCIIONb30BaHHbI IpU HOACYeTaX, 6asupyercs Ha sHepromoTpebneHuy Bopbl, 4200 Ik,

/
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YACTb 5

SHEPIETUHECKUE

NCTOYHUNKHA




Bo3o6HoBNAeMmMble
SHEePronCTOYHUKMN

Bo3oOHOB/IsleMble  9HEPrOMCTOYHMKM — MOXKHO
CTPYHIMPOBaTh B ILSITh KAaTerOPMil: COTTHEYHBIE,
BeTpsiHble, BOJHbIE, IeOTepMaibHble U Omomac-
ca. Kateropus «BopHbIe» BK/IIOYaeT SHEPIHIO, 110-
Jly4aeMyIo OT PeK ) OKeaHOB. Bce 9Ty McTOYHMKM
9HEPIMY, KpOMEe TIeOTepMajIbHbIX, CYIECTBYIOT
6naropaps sHeprum ConHia. buomacca cocrout
U3 PaCTUTEIBHOTO BellleCTBA, KOTOPOe HAKOIIIO
CBOIO 9HEPIMIO OT COJTHEYHOI IyTeM (POTOCHHTe-
3a. Pekut IMTAIOTCS JOXK/SAMM, KOTOPbIE BO3HUKAIOT
U3-3a VICTIAPEHVsI OKEaHOB U 03ep IOf| HAeliCTBIEeM
COTTHEYHOTO TeIlTa. Betep fyeT Hafi MOBEpXHOCTBIO
3eM/IV BC/IE[ICTBYE HEPaBHOMEPHOIO HarpeBaHNs
nosepxHoct 3emmn ConHueM. leorepmanbHas
9HEpPIUsl — 3TO SHEPrus MOA3eMHOro Teryia. Mbl
paccMOTpMM TONMBKO Hambojee paspaboTaHHBIE U
IePCIEeKTYBHBIE ICTOYHVKIL.

§ 19. COJIHLE

CosHIle IOCBIIAET B OTPBITHINE KOCMOC OIPOMHBII
IManas3oH JauH BonH. OKO/IO OHOV TpeTu HO0XO-
JALIETO0 [0 HAc COMHEYHOTO M3TY4YeHUA IIPUXO-
IuTCA Ha MHQpaKpacHOe M3IydeHMe (TeIIoBble
nyun). YemoBek He MOXeT BUZIETh YIbTpO-MHPpa-
MMKpPOBOJIHOBOE U1, TeM 60Jiee, peHTTeHOBCKOE 13-
nTydeHye. BupuMelir cBeT — 31O He 6oJIee OHOTO
IPOILIEHTa OT OOIIIeTo M3TyYeHN s COMHIIA.

[T10THOCTD MOTOKA COMHEYHOTO M3/IyuyeHUs IIpo-
IIeJNIero BCe CI0M aTMOCHEepbl M IOLIEIIEro
no 3emmu oT CojHIA, COCTaBIAeT IPUMEPHO
1 xBr MexB. ConHe4YHOE U3Ty4eHME COCTOUT U3
(OTOHOB KOTOpBIE, OTPBIBASACH OT IIOBEPXHOCTHU
ConHija, HecyT 3Hepruio ot 1 1o 3 3B. (amekTpoH-
BO/bT). DOTOHBI — 9TO CBETOBbIE YACTUIIBI, He-
Cyliye KOJIMYeCTBO 3HEpPIui, KOTOpble, HOMafas
Ha IpeMeThbl, MOTYT BBIOVBATh 3/IEKTPOHBI C IO-

0,001 0,01 0,1 1 10 100

1 1 1
A MKM (ON1MHA BOMHbI)

NHdpakpacHoe

- KopoTkoBonHoBoe

1000

MUKpPO-
BOJIHOBOE

- [OnvHHOBONHOBOE
Puc. 5.1. BonHoBOW riana3oH COTHEYHOTO U3yUYeHNA

< Iy

AN
Hpﬂmoe\

u3JIyueHue

/

T

PacceanHoe usiayueHue

®

BEPXHOCTU TIpeaMeTa. ITUM 00bscHsieTcss (HoTo-
addexr.

Ha nmoBepxHOCTM 3eM/IM MBI y>Ke BUAUM Kak IIps-
MOJ1 IIOTOK, TaK ¥ paccessHHOe aTMocdepoit nsiy-
JeHue.

13 Bcex CyIIeCTBYIOMMX BO30OHOB/IIEMBIX NCTOY-
HVKOB 3HEpIUM, COMHIIE, HAPSIAY C BETPOM, SIBJIS-
€TCs CAaMbIM JJOCTYIIHBIM U 9KOIOTMYECKY YMCTHIM.
YTOOBI MCIIONB30BATH €TO SHEPINIO, HEOOXOAMMO
pelINTh TaKye BONPOCH: KaK YIOBUTb €ro Halu-
OOJIBIIINIT TIOTOK, COXPAaHUTD U TIEPEeaTh TEIIo MHo-
TpebuTento 6e3 moreps.

Ha ceropns cnenmanucTsl, paboTarliye HaJ 3TU-
MU BOIIPOCAMMU, JOCTUIIN 60MbIINX ycrexoB. OHU
CO3HaMM BCEBO3MOXKHbIE YCTPOMCTBA: CYLIWIKH,
IIEYKWU, I(O)I)'IeKTOpr, OHPCCHVITCHI/I BOJObI, KOHIIEH-
TPaTOpHl, POTOITEMEHTHI U MHOTHE fApyrue. Mox-
HO C YBepeHHOCTI)IO FOBOPI/ITb, 4YTO 3T YCTPO]o/ICTBa
6YI[YT 6I)ICTPO BHerHTbCH, TaK KaK X CTOMMOCTb
C K)KIIbIM TOJIOM CHIDKAETCsI. A B HEKOTOPBIX CTpa-
Hax HpaBI/[Te}'IbCTBa BbITVIAYMBAIOT JEHbIM TEM, KTO
I/[CHO)IbSYCT BO306HOBHH€MI)I€ MCTOYHUKUN QHCPFI/H/I
y ce6s noma. Takum 06pa3oM rocyapcTBO Cloco6-
CTByeT BHe)IpeHI/IIO TeXHOTIOI‘I/II?I aHbTepHaTI/IBHbIX
MCTOYHUKOB SHepFI/II/I.

CaMbIMU PacIpOCTPaHEHHBIMU CIIOCOOAMMU  JC-
MO/Tb30BAHMSI COTTHEYHON SHEPTMM, KaK ¥ MHOTO
JleT Hasaj, SBJIOTCS YCTAaHOBKM, He TpeOymolue
KaIUTa/JbHBIX BIOKEHMII, HO JAIOIINe He-
00XO[VIMYIO 9HEPIMIO J/IsI TAKMX OBITOBBIX
HY’KJI, KaK OIIPeCHEeHJe BOJbI, HarpeBaHe
BOJBI 1 OTOIUIeHNe NOoMOB. HarpeBaHue
BOJBl U OTOIIIEHME JIOMOB MBI PacCMO-
TpuM Oojiee MOAPOOHO, TaK KaK Ba’KHO
HOHSATB, YTO IPOMCXOANT C TEIIOM U Ky[a
oHo fieBaeTcsi. K Tomy e, Bol camn y ce6st
JIoMa MOYKeTe IMTOTPOOOBATh UCIIONIb30BATh
HO/Ty4YeHHble 3HAHMA.



OnpecHeHue BOADbI

Hnd >KusHeneATeTbHOCTI Ye/I0BeKa B IIyCThIHHbBIX
palioHax HeoOXOJVMO Hamu4ye IMPEecHOV BOHBIL.
MHuorue NmyCTbIHHbIE PailOHbl MMEIT 3HAYUTENb-
HBI€ 3aI1achl COIEHON BOJIbI ¥l HAMHOTO JIEHIEBJIE €€
OIIPECHATD, Y€M IIPMBO3UTD U3 IPYTUX MECT.

CaMbIM IPOCTBIM YCTPOJICTBOM SIB/IAETCA COTHEY-
HBIIT ucTHasTop-6acceitn (puc. 5.2). OH cocTo-
UT U3 HeTTyOOoKoro 6acceifHa ¢ YepHbIMM CTEHKa-
MU U JTHOM ¥ TIPO3PayvHOl ITapOHEIPOHMUIIAEMON
KPBILIKOJ, 3aIllI0JIHEHHOrO COojieHoi Bopoit. IloTok
COJIHEYHOM SHEPTUM, NPOLIEAIINI Yepe3 KPBILIKY,
HarpeBaeT BOJY, YaCTh KOTOPOI IpU 9TOM MCIa-
pserca. BopsaHoI map, BCIEACTBUE TEIIOBONM KOH-
BEKIUI, TIOIHMMAETCA BBEPX C HarpeToli MoBepX-
HOCTM M OCaXKfIa eTcA Ha 60J1ee XOMOHON KpBIIIKe.
3areM y>Ke KaIlIM BOZAbBI CKaTbIBAIOTCSA IO KPBILIKe
B 5Ke/100, OTKYy/a ¥ UAYT Ha OTpebieHue.

KPBIIIIKA

2

L SRS PSP G-
e et

/777777777777
Punc.5.2

2KeJ100

HarpeBaHue Bogbl 1 oTONNIeHNE
AOMOB

Panee p1a 9Toil LeMM MCIIONB30BAIM OTKPBITHIE
pesepByapsl (puc. 5.3a), 3aTeM CTanM CO3JaBaTh
M30/IMPOBAaHHbBIE, B KOTOPBIX TeMIIEPATypa MOBbI-
IIajiach B HECKONIbKO pa3 (puc. 5.36) n BakyyM-
HbIe, Ile OTePU TeIlIa IOTHOCThI0 OTCYTCTBYIOT
(puc. 5.3B).

Hwuoxe, B 3aagax Mbl JaiiM HECKOJIBKO IIPUMEPOB,
KaK MOXXHO CaMJM IIOCTPOUTD 3TO Y cebs oMa.

[t [ [ ] TR
N30JIA0 A
BaKyyM

Puc.5.3
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Camblil TpocToit cioco6 — yepHbIit 6ak 1 604-
Ka, pacHojoXeHHass Ha conHie (puc. 5.4). Takum
obpasom, y Bac Harpeercs Bopa, Hanmpumep, mjsa
Aylla, B ACHDBIV JIETHUI JEHb.

Puc.5.4

A ecnu mono6HbIT 6aK Bbl ToMecTnTE B AIMK CO
CTEK/IAHHOM KPBIIIKOJ ¥ XOPOIIO M30/IMUpYyeTe
(puc. 5.5), 3aTeM paCIONOXUTE HA IOXKHYIO CTO-
POHY, To Torga Bel cMoXeTe PMHMMATD JyLI VN
MBITb ITIOCY/Y laKe B O0jiee MpOXIagHbIi 1 00/may-
HBIN JIEHb.

Pwuc.5.5

A BoT emie ogHa 6071ee YCOBEPLUIEHCTBOBAHHAS CI-
cTeMa JyIs HarpeBaHUs BOJBI, KOTOpylo Bbl camu
cMoxere caenath (puc. 3.6). OnmcaHue Bbl HalieTe
B KOHIIE I7IaBbI.

Puc. 5.5

B nmanHOM ciydae 3¢ eKTMBHOCTD MOBBIIIAETCS
U3-3a TOTO, YTO MEHbUINIT 0OBEM TEIIOHOCUTELS
(3mech 3TO BOfA) IMPKYIUPYeT 4epe3 IUIOLIAjb,
IOIVIOIIAONIYIO 60Iblilee KOMNYECTBO COTHEYHOTO
U3/Ty9eHNs, a TOTepy TeIIa COKPAIAIOTCS 3a CUeT
XOpolLeil N30IALUN.



Mp1 cMOkeM 607Iee PerysipHO UCIOIB30BATh COTI-
HeYHble CUCTEMbl 1 BHEIIHNE HATPEeBaTelN BOJBI
JUIs1 OTOIUIeHMsI ToMOB. KoHeuHo, oHu 6071ee yroo6-

Hbl B PeTyIMpOBaHNUM, IOfa4Ye B HY>XHOE MECTO,
aKKyMY/IMPOBAHNM Y TIO3BOJIAIOT I1O/Iy4aTh IOCTA-
TOYHO BBICOKVIE TEMIIEPATYPBHI.

Ho, A Toro, 4To6bl IOMYYNTh MaKCUMAJIbHBII
3¢ deKT, MOKHO CTPOUTH OOJIbIINE KOMIUIEKCHI
C VICIIO/NIb30BaHMEM JIOPOIMX MaTepuanoB (Mefnb,
ATIIOMMHIAN ).

BoT Tak BBIIIAAUT KOTIEKTOP, CHOCOOHBII HAarpeTh
Bony o +90 °C. IIpenmyniecTBa TaKMX CUCTEM —
yBe/IM4YeHue CTeTIeH! MOTTIOIeHM A COTHEYHOTO 13-
JIy49eHVA U IIpU XOPOIHCIU/I n30aA0M BO3MOXHOCTDb
COXpaHATb TeIIo B 3uMHum gHu. Kak mpasumino,
TaKye KOMIIJIEKChI MHTETPUPYIOTCA B CUCTEMY OTO-
TJIEHNSA JXUTIBIX JOMOB.

OTonneHune CoONHeYHbIM
n3JsiyyeHnem

Vnes orammmsaTrh JoMa SHEPTUEN COTHEYHOIO W3-
JIy4€HU M3BECTHA C JPEBHENIINX BPEMEH, KOIfa
HAIlM IIpeJKM CTPOWIM JOMa OKHaMM Ha for (Jyis
Ye/I0BEYECTBA JKMBYILETO HAa CEBEPHOM IIONYyIIA-

CTeKNAHHaA KpbllWKa

yepHas usbrparenbHas
NOBEPXHOCTb

KecTAHoN Kopnyc

MeaHas Tpybka

nsonauna

pun). Ho u B Hame BpeMsa MbI MOXKeM BUJETD, KaK
VH>XEHEPbI IPOEKTUPYIOT MYHUIIMIIA/IbHbIE Y 4aCT-
HbI€E JOMa, OCHOBaHHbIE Ha IIACCUBHOM OTOIIEHUN.
[Tpy pOCTBIX apXUTEKTYPHBIX IIPUCIIOCOOTEHNAX,
IIyTeM Y/Ia4HOTO pPacIOIOKeHNA OKOH, CTEH U KPbI-
IIY MOXXHO CSKOHOMUTD TEIIO, & 3HAYUT U JJeHb-
ru. Ha npakTuke moma ¢ MacCMBHBIMU CHCTEMaMU
OTOIUIeHMsI 000TPeBAOTCA ellle JIy4llle, eC/IU B HUX
VIMEIOTCSI BEHTUIATOPBI, O/arofaps KOTOPBIM Te-
IUIBIV BO3[IYX IVPKYIMPYET MEXIY KOMHATaMM.

[Touemy >xe koMHarta HarpeBaeTcs¢ Ha aToT Bonpoc
MbI HalifleM OTBET, BCIIOMHVB CBOJICTBa COTHEYHO-
TO U3Ty4eHN s, ONMCAaHHbIE B CAMOM Hayajie I7IaBhl.

13 Bcero amamnasoHa JUIMH BOH COTTHEYHOTO U3ITY-
gyeHus (cM. puc. 5.1.) B JHEeBHOe BpeMsI CYTOK B HAlll
JIOM JIy4lile BCEro IPOXOANUT CKBO3b CTEK/IO KOPOT-
KOBOJIHOBOE M3JTydeHMe. TaM OHO HarpeBaeT IIpef-
MeTBHI U TIePeXOINUT B YaCTh JUIMHHOBOJTHOBOTO M3-
JTy4eHs, KOTOpOe He MOXKeT IIPOiITI 06paTHO Yepes
CTEKJIO, TO eCTb Hapyxy. Takum o6pasoM, KOMHaTa
IOCTENIeHHO HarpeBaeTcs. Bbl HABEPHO yrKe YnMTajn
0 MapHUKOBOM 3¢ deKTe, KOTOPBIl TAKUM 00pa3oM

HarpeBaeT Hally IJIaHETY, HO TaM JJIMHHOBOTHOBbIE
JIy4y He MOTYT BBIMITY B KOCMOC 3-3 Halllell aTMOC-
depbl, I7ie CKOMM/ICH TAPHUKOBBIE T'a3bl.

pacwmpu-
TeNbHbIN 6aK

KOJINEKTOPbI

BEHTWIb —




ConHeyHble cucTembl
ANA NONYUYEHUNA dNeKTpnyecTBa

KoHneHTpanusa cOMHEYHON 3HEPTUM IO3BOJAET
IIOTy4aTh BBICOKMe TeMmmeparypsl (go +70 °C),
YTO BIIO/IHE ZOCTATOYHO [JIsI pabOTHI TEIIOBOTO
nBuratesnsa. K npumepy, ecnu co3gars mapadonmn-
YeCKMil KOHIeHTpaTop guaMeTrpoM fo 30 M, TO
ero MolIHOCTh cocTtaBuT 700 KBT, a 3TOrO BHHOJI-
He nocTatoyHo 1A monydenus 200 kBt smek-
TPO3HEPTUM.

CylLIecTBYIOT CTaHIUM, COCTOSINME U3 MHOXe-
CTBa He6OJII)Il[I/[X KOHI_[eHTPI/IPYIOH_U/IX KOJIJIEKTO-
POB, KXKJIBIIl 13 KOTOPHIX HE3aBUCUMO CIIENUT 3a
conmHIleM. TakyX KOHIIEHTPAaTOPOB MOXET OBITb
HECKOJIbKO [IeCATKOB U 6oree. Bce oHm mepemator
COTTHEYHYIO 9HEPTUIO >KUKOCTY TEITIOHOCUTEIIIO,
KOTOpasi COOMPAETCs: OT BCeX KOMIEKTOPOB K II€H-
TPAIbHOI 9HEPTOCTAHIUN 1, IPe0bpasysich B Ia-
poreHeparope, IOCTYIIAET Jajee B BUE SIEKTPIU-
YecTBa MOTPEOUTETIO.

A BOT eme onuH Haubosee PacIpOCTPAHEHHBIN
CII0C006, MO3BOJIAIOIINI ITOTYYaTh NIEKTPUIECKYIO
SHEpPIMI0 IPSAMO U3 COJTHEYHOTO M3/TydeHusA. Bl
BCTpeyaeTe 3TOT CIOCO0 Ha KaXX/[OM IIary — 3TO
¢doToaneMeHThl. XOTs y HUX €CTb OfVH HEJOCTAaTOK,
KaK J1 y BCEX YCTPOVICTB PabOTAOIMX OT COTHEYHO-
O V3/Ty4YeH)sI — OHU PabOTAIOT TOJIBKO IIPY SICHOM
ColHe4YHOM jHe. [IpyMHINII 1eficCTBYA UX NPOCT.

Kak Bl yxe 3HaeTe, cBeT IpeficTaBAeT co60l1 Ja-
CTHUIIBL, VX Ha3bIBAlOT poToHaMM. OHM HECYT sHep-
TUI0, KOJIMYECTBO €€ 3aBJCUT OT TOTO, B KaKOIi 00-
JIACTY, IIMHHOBOJIHOBOW WMIX KOPOTKOBOIHOBOIA
oHu HaxopaArcd. Ilomagad Ha npeMeThl, OHU BbI-
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OMBAIOT 3/IEKTPOHBI C €r0 IIOBEPXHOCTHU. DTOT MPO-
1jecC Ha3bIBaeTCs POTONEKTPIIECcKNM 3P PekToM
Y MOXKeT ITPOMCXOANTD Ha MeTaJUINYeCKOil TOBEpPX-
HOCTM, B XXVJKOCTV U B OTHE/IbHOM aTOMe rasa.
CaMbIM IIPOCTBIM M YOOHBIM MaTepyuajioM sBJIA-
ercs MeTa/ul. OfIHAKO He BCe MeTalIbl MOTYT JaThb
OIVMHAKOBBI 11 Bcex (oToapdekrt. Tak mMenp u
IUIATVMHA HeCIIOCOOHBI J1aTh 9 dexTa mpy Bo3feit-
CTBMM BUJVIMOJ 4acTu crekTpa. CaMbIM JIyqIINM
MaTeprajoM oKasancsa KpeMHmit. K Tomy ke Ha
3eMJIe IO 3amacaM OH Ha BTOPOM MecCTe IOC/Ie KVIC-
JI0pOfa, 4TO B OyAyIeM 6ymeT cioco6CTBOBATD €0
MacIITabHOMY OCBOEHMUIO.




PasButye (oT0971€MEHTOB IIPOVICXOAWIO MHTEH-
CUBHO II0 Meép€ OCBOEHMs KOCMOCA, KOIjja CO3/iaBa-
nuch porobarapent I CIIy THUKOB M KOCMUYECKIX
cranuuit. /Inmp B KoHnle XX BeKa IPOMBIIIIEH-
HOCTb HaCTPOM/IACh HAa HAPOJHOE XO3AMCTBO.

= Bbl, HaBepHOe, BCTpeYany KapMaH-

[ FPra -

Hble Ka/IbKY/IATOPDI, Yachl, 3apsiAHbIE
ycTpoiicTBa, oHapy, paboraromue
OT  CONMHEYHBIX  (POTOI/IEMEHTOB?
C Ka>X[IbIM TOfIOM MBI Bce 60/IbIIIe BYI-
UM VX IIPYIMEHEeHMe B OBITY.

K -
3A0AY4N

COJIHEYHAA MNEYDb

BaMm HeobxoguMO:

1. lumk “3 KapTOHa WM JOCOK (IpMMepHO
30x40x20 cm);

2. AnmromuneBasi ornbra (okono 0,5 KB. M);

3. Crek/o MM OpraHMYecKoe CTEKIO0 (pasmep
0 KPBIIIKe SIIIKA);

4. Bepeska (npumepHo 1 meTp);

. Kneitkas nmienka (ckoT4, caMOK/IelKa);

6. Tepmomerp.

ul

Ianee Bol mOMKHBL:

1. IToKpBITH AMK BHYTPY POIBIOIL.

2. IToKpBITh KPBIMIKY U3HYTPU AIUKA QOIBroi
(Tyd1ie pasrmaXkeHHOIT).

3. IIpukpennTth BepeBKY Ha BHEIIHIO CTOPOHY
KPBIIIKY AMMKa (J/IA peryIMpoBaHNs I03M-
LUV KPBILIKN).

4. 3aKpbITh AMIMK CTEK/IOM, yCTAHOBUTD AIIMK Ha
COJIHIIE U OTPEry/IMPOBATh MO3ULMIO KPBILIKA
IJIA ONTMMAJIbHOTO OTPa)KE€HMA COHEYHBIX
Jy4ell Ha BHYTPEHHIOI 4acThb ALMKA.

5. [Tonoxxnure TepMOMETP B ALK U CIEUTE 3a

K IIOBBIIIEHEM TEMIIEPATYPHI.

. VIamepbTe, KaKoil MaKCMMa/IbHON TeMIepaTy-
PBI BHYTPH ALIVKA YAAIOCh TOCTUYb.
. [lonpo6yriite yTO-HMOYAD IPUTOTOBNUTD B IT€YNL:

SANYHULY, YalIKy 4Yasi, CBapUTh COCUCKU WIN
4TO-HUOYAD ApyTroe (PacHoNOXNTe KaCTpPIOJIb-

Ky VIV CKOBOPOJIKY B LIeHTpe SAIIVKa). J

JononHntenbHble BONpPoOCHI:

1. CKONIbKO CTOUT IOCTPOJIKA COTHEYHOI TEeUKM?
CKONIbKO CTOUT IPUTOTOB/IEHNE SAVYHNUIIBI Ha
npoBax? CKONBKO APOB HEOOXOAMMO OOBIYHOI
ceMbe /I HPUTOTOBJIEHUA IUINM B TeYEHUN
OJIHOT0 Tofma?
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. CrernaiiTe JONOTHNUTE/IbHBIE «KPBUIbS» U3 PONIb-

i 1A Amyka. [JoBeICUT /i 3TO TeMIiepaTypy B
AMNKe?



/

COJIHEYHbIV KOJIIEKTOP

Bot opyH 13 ctoco60B cienaTb caMOMY CONTHEY-
HBIJ1 KOJUIEKTOP JI/Is1 HarpeBaHUs BOJBL.

BospmuTe HernmyOOKMil MeTa/UIMYecKMil SIUK
(rmy6uHa fOMmKHA OBITH JOCTATOYHON /A pas-
MeIl[eHNs TaM >KECTSHOTO JIMCTAa UM M3OJISALIN),
TEMHBII JXeCTAHON JIUCT, PAaBHBIN 110 IIJIOLIALN
BHYTpPEHHEN IUIOIA[V AIVKA, Y IJIACTYKOBBIN
mtaHr (puc. 5.8). B cTeHKax »eCTSHOTO sIjuKa
B IIPOTUBOIIONOKHBIX YITIaX PACIIOIOXKEHBI «CTO-

HBI» — YITyONeHNA I/1A LIJTaHTa.
== crommr IInaur us IIBX
HKecranoit TeMHI’mU
ATUE YKECTSTHOM
JIACT
=

Puc.5.8

3aTeM Bce IO NOPAAKY Y/IOXKNUTE B >KECTAHON
AmYK. BHavase usonAnmio (9To MoXeT OBITh CO-
JIOMa, BETOIIb, TPAIKA), IOTOM TeMHBIVT KeCTs-
Qoﬁ JIVICT, KOTOPBIN JTy4llle IIOKPACUTD B YEPHBIIA

1BeT (3T0 OOJbIIe YIOBUT COMHEYHBIX JIy4eil),
u 3ateM waHr u3 I[IBX nmosepx nucra n 3akpe-
nute, 4To6 He 6onTancsa. O6a KOHIA BCTABbTE B
CroHbl. Bce 3TO HakpoiiTe UCTOM CTeK/Ia TOJ-
IMHOM 3-4 MM U MecCTa KOHTaKTa CTeKJIa C >Ke-
CTSIHBIM KOPITYCOM IOCTapaiTech M30/MMPOBATh
OT BOJIBI 1 BO3[yXa.

[TopcoenMuuB CBOOOAHBIE KOHIIBI IITAHTA K
0aKy, 3all0O/IHEHHOMY BOZIO1, (OAMH KOHel] — B
BepXHell 4acTu 6aka, Apyroyl — B HUDKHENT) BB
HO/MTy4YNTe IPOCTOE YCTPONCTBO JyIA Harpepa
BopibI (puc. 5.9).

monymaﬁrre N OTBETbTe

1. Kakyo ofiexx/ly nydille HaJeTb B >KapKuii
COJIHEYHDIN IeHb — CBETIYI0 VI TEMHYIO?
[Touemy?

2. Ha payHbIX ydYacTKaXx MHOTME YCTPauBalOT
AYLI, YCTAaHABIMBas HaJ [YLIEBOIl KaOMHOI
6aK ¢ BOJIOIl, KOTOpasi HarpeBaeTCsl COMHIEM.
B kakoii 11BeT Hajj0 KpacuTb 9TOT 6ak? Kakoe
3TO MCIONIb30BAHME COTHEYHON SHEPIum —

K ITACCYBHOE VI aKTUBHOE?

/

3. BBITOZHO /M MICHONIB30BaTb COHEYHBIE 3JIe-
MEHTBI JyIg TIOJYYeHMs 9S/NIeKTPO3Hepruu
B C.-Ilerep6ypre? Ilouemy?

4. Hoquy JIMEHHO pa60Ta HaJ KOCMMNYCCKIMNI
IIporpaMMaMu CHUJIbPHO IIPpOABMHY/Ia BIIEPEN
JICIIO/ZIb3OBAaHIME COJIHEYHBIX 3JIEMEHTOB /1A

HIOTyYeHM s SHEPTUM?
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§ 20. BUOSHEPTUA

310 60nbLUE, YeMm 06OrpeB
C MOMOLLbIO APEBeCUHbI

BbuosHeprus Ob1a caMoOil pacIpOCTpaHEHHON
¢dbopMoIt sHepruu [0 TeX HOp, TOKA YeTOBEYeCTBO
He Haya/Io VCIIO/Nb30BaTh I'MAPOIHEPTUIO U SHEP-
TMI0 HEBO30OHOB/ISIEMBIX VMCTOYHMKOB. BpIOpOCHI
YIJIEKMCIOTO Tra3a OT CKUTaHMsA OMOTOIUIMBA He
M3MEHSIOT COfep>KaHsI YITIEKICIOTO ra3a B aTMOC-
depe 10 Tex 1Op, MOKa CKUraeMoe KOMNIecTBO He
IIPEBBIIIAET eXETOAHbI IPUPOCT 61OMACCHL. ITO
IPOMCXOANT IIOTOMY, YTO JiePeBbsI I paCTeHMsI [O-
TpeOJIAIOT YIVIEKUCIBIIL Ta3 /I CBOero pocrta. Mbl
006 9TOM y>Ke paccKa3bIBa/ B IPOILJION ITIaBe.

Y10 Takoe 6MmosHeprun

OHepryus, KOTopasi IONy4aeTcsl U3 pasINdHbIX BU-
OB OMOIOrMYecKoil Macchl (6MOMacchl) Ha3bIBa-
eTcsi 6mosneprueit. OTKyz#a e B3sIach SHEPIs,
3akmoueHHas B 6uomacce? Ot ConHna. 3eneHble
JIMCTDSI YIABINBAIOT COTHEYHOE U3TydYeHNe B IIPO-
recce GOTOCHHTE3A C TOMOIIBIO 0COOOTO 3€/IEHOTO
BelllecTBa — XI0po¢uia. B pesynbrare porocun-
Te3a 13 IPOCTBIX XMMUYECKMX BeELIeCTB — YIJie-
KJCJIOTO Ta3a M BOJbl — CUHTE3UPYIOTCS OpPraHu-
YeCKie BEIEeCTBA U BBIJIENIAETCS KUCTOPO].

HecMmoTpst Ha KaXXyIIyocst MpocToTy oToCKHTe-
3a, Ha 3eMJIe, TIOXKaTyil, HeT 6oJiee yAMBIUTETbHOTO
Ipoljecca, KOTOPbI CMOT OBl B TaKOJI CTeIIeHN Ipe-
o6pasoBarhb Haury mraHety. QOTOCHHTE3 — 3Hep-
reTu4eckas OCHOBA OMOIOTMYECKMX IIPOLIECCOB.
Oueprus npu ¢GoTocuHTe3e 006pasyeTcsi B OYEHb
YEOOHOV nj11 OMONOIMYEeCKOro VCIIO/Ib30BAHNA
dbopMe — MOTIEKY/ISIPHOIL, B Bfie 60raThIX 9HEPIU-
el XMMIYeCKUX CBsi3ell B caxapax, Oe/kax, Kupax,
KOTOpBIe B 000/ MOMEHT MOTYT OBITh MCIIOIb30-

BaHbI paCTEHNAMMU [/I51 POCTA, a 3aT€EM U CbEBIUIVIMU
9T pacCcTE€HMA XUBOTHBIMU WJIN JIIOAbMIL. VimenHo

6narogapss pOTOCHMHTE3y CONHEYHAs! SHEPIMs MO-
JKeT OBITh 3amaceHa Ha MWUIMOHBI jieT (pu obpa-
3oBaHuM HedTH, Ta3a, yrs, Topda). [Ipaktudeckn
BCsI KMBas MaTepysi Ha 3eMsie IIpefiCTaBIIsAeT cOO0I
IPsMOIL VIV OTJA/IeHHBI pe3ynbTaT pOTOCKHTe-
TUYECKOM JIeATEIbHOCTY PacTEHNIA.

Macmtabel  HOTOCHHTETHYECKOTO Tpeobpa3oBa-
HIISL COTTHEYHOJI 9Hepruu orpoMHbl. Obmiee moTpe-
OrmeHne 9Hepruy B MUPOBOM MaciiTabe COCTaBIs-
eT TonbKo 10 % Bceil sHepruy, 3amacaeMon 3a roj
onaropaps ¢otocuuTedy! Obeperas or BBIPYOKU
Jleca — JIeTKVe Hallleyl IVIaHeTbl, Mbl COXpaHAeM I
IPUYMHOXAeM pe3y/IbTaThl (HOTOCHHTETIYECKOTO
TPyZia MWIIMAPOB PAacTeHWIT, a C HUMYU — >XV3Hb
Ha 3emste. 3anaceHHast yepe3 GOTOCHHTE3 B O1ioMac-
Cce COTTHeYHasl SHEPIMs caMa MOXKeT CTY>KUTb IIOTOM
VICTOYHVKOM 9Hepruy. OOBIYHO 3TO TeIyIoBast Hep-
rus. Ho u3 61oMacchl MOXXHO IIPOVI3BOANTD U 37IEK-
TPOSHEPINIO, XXNAKOE TOIUIVBO U BOTOPOL.

[IpuBeneM mpuMepbl CAMBIX Ba)KHBIX MCTOYHUKOB
61OMAaCCHI:

o OTXOfBI JIECHOM U [lepeBooOpabaThIBaoIel
MIPOMBIIIIEHHOCTH;

e OTXOZBI IIE/UTIONIO3HO-OYMaXKHOJ IIPOMBIIIJICH-
HOCTU;

o O1OIOrMYECKIE OTXOMbI B CETbCKOM XO3SCTBE;

e CebCKOXO3SIIICTBEHHbIE TEXHIYECKIIE KY/TbTYPbI
(pamc u gip. );

¢ OpraHmyeckue ObITOBBIE U IIPOMBIIIICHHbIE OT-
XOJIbI;

e CTOYHBIE BOJDI.

PacpocTpaHeHHBIMM VMCTOYHMKAMM  OGUMOMACCHI
SIBJIIIOTCST OTXOJ[bI OYMa>KHOI U IepeBO0OpadaThI-
BAIOIIlelT IIPOMBIIITIEHHOCTH, CAHUTApPHAs BBIPYOKa
JIECOB.

O61mmit mpupocT 6uoMaccel Ha 3eMyie TOCTUTAeT
130 MuIIMapHoOB TOHH CYXOTO BeleCTBa B roff. ITO
cooTBeTcTBYeT 660 000 TBTeu B ros. Muposoe no-
TpebneHne 6mosneprun cocrapysieT 15 000 TBrey
B TOfI, 9TO NpUMePHO 15 % MUPOBOro 3HEProIo-
Tpebenus. 1 OMOBUHBI Ha CeJieHust Mupa 6mo-
Macca SIB/ISIETCS OCHOBHBIM 9HEPTOMCTOYHMKOM.
Poccus obmanaet 60ormee 1/5 MUPOBBIX 3aI1acoB Ape-
BECHHBL

BosMoxHOCTM 151 pocTa noTpebnennsi 61MosHep-
T BENVKU, 9aCTUYHO IIYTEM YBE/IMYIECHNA IIPON3-
BOOCTBA M MCIIO/Ib3OBAaHIA 6I/IOMaCCbI, JaCTNM4YHO
IIyTeM yaydilleHus sHepronpoussopcTsa. Ho yse-
JIN4YEeHIE HOTP€6H6HI/IH 6I/IOMaCCbI B IIpOU3BOACTBE
QHEPIUM MOXKET BCTYHI/ITI) B IpOTUBOpEYNE C HE-



00XO[IMOCTBIO YBEINYEHVS VICIIONb30BaHMs O10-
MacChl B IIPOM3BOJICTBE IPOAYKTOB MUTAHUA /I
pacTyIero HaceneHms 3eMJIi.

OT 6uomaccbl K 6uoaHeprun

3Has npupony GOTOCHHTE3a, MOXKHO YKe CHieaTh
BBIBOJIBI O MPENMYILEeCTBAX MCIIONb30BAHNS O110-
Macchl KaK MCTOYHMKA SHEPIMM, IPU COKUTAHUU
KOTOPOTO COfiep>KaHle YITIEKMCIOr0 ra3a B aTMOC-
depe He yBenmumBaercs. PacteHus motpe6s-
I0T YIJIEKMCIIBIIL a3 U HepepabaTbiBalOT €ro My
cBoero pocra. [Tpu ropenun 61omMaccel He MOXKeT
o6pa3oBaThbcs 9TOro rasza 0osnblile, YeM OBIIO TO-
IJIOLEHO pacTeHMeM Ipy XusHu. VcronpaoBanue
010OMacChl /I IPOV3BOACTBA SHEPTUY He YBeINU-
YyBaeT KOHIIEHTpAalUM YINIEKMCIOrO rasa B aT-
Mocdepe!

Mrtak, Mbl paccMOTpenu HpUYMHBI SHepreTmye-
CKOJI ILIeHHOCTM Omosnormyeckux macc. Kak >xe
MOXXHO IIpeo6pa3oBbIBaTh ¥ NCIIONb30BaTh WX
SHEpruio’?

CxxunraHme

Cawmbli1 cTapslit criocob npeobpasoBanms 6romac-
Cbl B OMO9HEPruI0 — CKNUraHue ApeBecuHbl. 70 %
HaceJleHNs Pas3BUBAIOLUXCA CTPAaH MCIONb3YIOT
IpeBeCUHY KaK UCTOYHMK sHeprun. CpegHuii pac-
XOJ] IpE€BECUHBI JI/I1 IPOU3BO/ICTBA SHEPTUM B 3TUX
CTpaHax cocrasnger npumepHo 700 Kr B rop Ha
OJJHOTO 4€JIOBEKa.

Bornee nonoByHbI BBIpyOaeMoll ApeBeCUHBI CKNUTa-
eTcsd JJid MoNydeHus Tema. JacTo i sToro mc-
HIO/Ib3YIOTCS CTaphle Ie4l, KOTOpble BBIOPAChIBAIOT
3arpASHAIOLINE BEIIECTBA B OKPY)KAIOIIYIO CPERY.
Ecnu mcnonb3oBaTb HOBblE KOHCTPYKLIMM IIeYeN
C KaTa/M3aTOpaMM, HEMTPANM3YIOIINMM BPESHbIE
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BeI[eCTBA, 3aTPsI3HEHE OKPY>KaoIIeil Cpefibl MOX-
HO HAMHOTO YMEHbBIINUTD.

Muponus

[Tuponmms — 3TO pas3yoXKeHMe OpPraHUYecKUX Be-
mecTB 6e3 OCTyIIa BO3[[yXa IIpM BBICOKOII TeMIle-
parype. Ilmpomms ppeBecMHBI IPOMCXOIMUT IpU
450-500 °C. HarpeBaercst 61omacca 1o Takoi TeM-
HepaTypsl OOBIYHO C IIOMOLIBIO ra3a, OfHAKO Pacxo-
bl IIOCTIEJHETO C NMMXBOM OKymarTcA. ITpogykramu
IIPO/IN3a ABJIAITCA JPEBECHBIN YTO/Ib U rOprodne
raspl (MeTaH, OKCUJ YIJIepOfia), PV CTOPAHUU KO-
TOPBIX y>Ke B IPUCYTCTBUY KICIOPOZIA BBIENALTCS
OrpoMHOe (II0 CPaBHEHMIO C 3aTpPayeHHbIM Ha Ha-
TpeB) KOMMYECTBO TeIUla. VIMEHHO 3TV IpPOIYKTHI
JVICHIOJIB3YIOT KaK TOIUIMBO JJIs1 00OrpeBa U KakK Chl-
pbe B HEKOTOPBIX OTPAC/IAX IPOMBIIITIEHHOCTI.

depmeHTauna HaBo3a

Ilaxke HABO3 MOXKET CITY>KUTb MICTOYHVMKOM 3Hepryu!
Kak TOIIMBO MCIIONB3YIOT He TONBKO HABO3, HO U
IPORYKTBI ero mepepaborku. IlepepabaTpiBaioT Ha-
BO3 4allle COBMECTHO C OTXOJaMyi KOMMYHA/IbHOTO
xo3sancTBa. [emo B ToMm, 4yTo 06a Buga OMOMAacchl
cofiep>kaT MUKPOOPTaHM3MbI, KOTOpble B OIpefe-
JICHHBIX YC/IOBUSAX (B YaCTHOCTH, IIpU TeMIleparype
50-60 °C, 6e3 mocTyma BO3[jyXa) pas3jaralT OpraHiu-
YecKue BelecTBa 1o 61orasza. ITOT MPOLiecC Ha3bl-
Baetcsl pepMeHTAaIVel, TAK KaK IPOUCXOINT C y4a-
CTHEM 0COOBIX BellleCTB — (PePMEHTOB — OETKOBBIX
COEIVHEeHNI, CUHTE3UPYIOIIMXCS B KIIeTKaX U YCKO-
PSIOIINX IpOTeKalye B HUX peakuuu. OCHOBHOI
COCTaBJIsOIIelT Oyorasa sB/sIeTCsl MeTaH, P Cro-
PaHNU KOTOPOTO BBI/IE/ISIETCS TEIIO. YCTAHOBKY /IS
(dbepMeHTaIVM HABO3a OYEHb YOOHO MCIIO/IB30BATh
Ha pepMax, MOHOCTHIO 0beciednBasi UX MOTPEOHO-
CTY B 9Hepruu (CM. pUCYHOK).




DepMeHTALMSI HABO3a — OY€Hb 9KOHOMUYHAS TeX-
Honmorus. HegocTaTkaMu MoydeHns M UCTIONb30-
BaHUs1 6110Ta3a SBJISIOTCS €T0 MOBBILIEHHAS B3PHI-
BOOITACHOCTDb U BO3MOXKHOCTD 3apa’KeHIsI Ye/ToBe-
Ka MapasuTaMy, OOMTAMNIMMI B Pa3/araromleincs
6uoMacce.

Apyrue cnoco6bl nonyyeHns
6Mo3Heprun

B bpasunuu n CIIA BBIIONHAIOTCA caMble KpyI-
Hble B MMpe NPOrpPaMMbl IPOU3BO/ICTBA STUIOBO-
ro crupra u3 6momaccel. B Bpasmnmmu n3 caxap-
HOTO TPOCTHMKA, BBIPAIlEHHOTO CIELaNbHO JJIA
3TUX IiefIell, NMPOU3BOAUTCA CTONBKO 3TUIOBOTO
CIIMPTa, YTO 3TO IOKPBIBAET OKOJIO ITOIOBMHBI I10-
TpeOHOCTEI CTPaHbl B aBTOMOOVM/IBHOM TOIIIVBE.
BonpumHcTBO aBTOMOOMIIEN paboTaeT Ha CIUPTO-
OeH3MHOBOI cMecy, comepkameit 20 %cnupra,
XOTs HEKOTOPBbIE MCITONIb3YIOT KaK TOIUIVBO YMCThIN
3TWIOBBIN crupT. Vicnonb3oBaHMe CIMUPTOCOLEP-
JKaIl[ero TOIUIMBA B aBTOMOOVIJIBHBIX JBUTATe/IAX
BMecTO OEH3MHa CHIDKAeT 3arpsisHeHue arMmocde-
Pbl BBIXJIONHBIMM TasaMu. B EBporie ncnonb3osa-
HII€e COIMPTOCOEP>Kalero TOIIMBA OYeHb IIepCIIeK-
TUBHO, IIOTOMY 4TO 3JIeCb 00pa3ylTCsl OrPOMHbIE
OTXOJbl CENbCKOXO3ANCTBEHHOIO IPOM3BOACTBA
M M3JMIIKA CENbCKOXO3AMCTBEHHOW IPORYKINH,
KOTOPble MO>XHOMCIIO/Ib30BaTh [/ IPOM3BOACTBA
TaKOTO TOIINBA.

V3 apyrux MCTOYHMKOB OMOSHEPIMM MOXKHO Ha-
3BaTh PUCOBYIO IIETYXY, )XMBIX CEMeYeK VI ope-
XOB, CTeO/MM ¥ KOpPOOOYKM XJIONKA, (PYKTOBBIE
KOCTOYKY, LIeNyXy Kode, pa3HOOOPa3HYIO CONIOMY,
CIIenMaIbHO BBIPALMBAEMYI0 01IOMacCy TpaBsSHU-
CTBIX PaCTEHUI.

Mpenmywecresa 6Mos3Heprun

o Buosneprusi — Bo306HOB/IsIeMast SHEPTHSL.

o BuosHepruss He yBennumBaeT KOHI[EHTPALMIO
YIJIEKMCTIOTO ra3a B arMocdepe.

« Buosneprus pemraet npo6emMy MUCIIONb30BAHN
OTXOJIOB.

o TexHomorus nonydeHst 6MOHEPruM KOHKYpeH-
TOCIIOCOOHA.

Hepgoctatkn 6uosHeprumn

o Jl/s1 mpousBoACTBa O6MOMACChl HY>KHBI O0IIMp-
Hble TePPUTOPUL.

» Ec/m BpIpyOKa 71ecoB 6ymeT mpousBOANUTCSA OBI-
CTpee, 4eM eCTeCTBEHHBIII IPUPOCT, OyfieT HaHeCeH
cepbesHblil yulep6 okpy»karoieit cpee. Iloatomy
HeoOXO/IMMO YBETNUMBATDh BBICAJKY 1€COB 1 3260-
TUTBCA O HUX.

« YBenmueHue HaceyreHnsa 3eMau 1 HeoOXOIMMOCTh
yBe/IMYEeHNsI TPOV3BOACTBA MPOAYKTOB MUTAHUS
O3HaYaeT, YTO 3eMJISI CTAHOBUTCA OO/Ibllle HEOOXO-
[MMa JIJIs1 TIPOVM3BOICTBA IIIEHNI[BI, YeM J/IsI TIPO-
M3BOJACTBA OMOTOIUIMBA. 3aMelleHMe MUIEeBbIX
Ce/IbCKOXO3AMICTBEHHBIX ITOCAOK IIOcagKaMy O1o-
MacChl MOXKET ellle YCYTYOUTh HeTOCTATOK IIPOJO-
BOJIBCTBYS B Pa3BUBAIOI[MXCS CTPAHAX.

« Vcnonp3oBaHue Topda B KauecTBe OMOTOIIINMBA
HIPUBOAUT OCYIIEHUIO 6OJIOT, HapyILIEHNIO TUPO-
JIOTMYECKOTO PeXMMa U BBICBIXaHMIO PEK, YMEHb-
HIeHNI0 610pa3Ho06pasus, A1 KOToporo 6omora
O4eHb Ba)KHBI.

o besorBeTcTBEHHOE MCIONB30BaHME OMOTOIIN-
Ba MOJKET IPUBECTU K 3HAYUTE/IbHDBIM BbI6pOC&M
OKMCJ/IOB a30Ta U CaXK!, HO MCIIO/Ib30BaHE COBPE-
MEHHBIX TeXHOJIOTUI UCKIIYAET 3TOT HEJOCTATOK.

Kﬂonymal‘in'e N OTBETbTEe

1. Yro Takoe 61M03Heprus?

2. IToueMy 6103HEPIUI0 OTHOCAT K BO30OHOB-
JI1€MBbIM MCTOYHVKAM SHEpPIum?

3. Kak 3eeHble /MCTbS MOIYT IpeobOpasoBbI-
BaTh 1 3amacaThb sHepruto ComHua?

4. Kaxoit mpoliiecc Mpou3BOACTBa OMOIHEPTUU
palMoHaNbHee NMPONAU3 WM IPOCTOE
COKUTaHue 6110MacChl?

K [Touemy?

5. 3a4eM HY)XHO BBIpAll[BaTh HOBBIE Jleca B3A
MeH BbIpyO/neHHbIX? TonbKO /u It BOocCTa-
HOBJIEHUSI 3a11aCOB JIPEBECHHBI?

. [TpoBennTe aHAMOTMIO MEXAY NUCTBIMU —
«IOBYIIKAaMI» COTTHEYHON SHEPTUU — U COJ-
HeYHbIMM 971eMeHTaMu. CpaBHUTE TaKue 0Co-
OEHHOCTY, KaK Heobxomgumas IUIOLANb IIO-
BEPXHOCTH, HEOOXOAMMOCTh OPMEHTAIUN Ha
COJIHIIE, CTPYKTYpa ¥ LIBET IOBEPXHOCTH, U B
KaKOM BUJie XpaHUTCs nonydeHHast o ConH-

Ila SHEpru:. J
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NMPEACTABDBTE CEBE,

qTO C ML 3eMyu ucuesnu Bee yeca. Kak ato orpasurcs Ha cyppbe yenmoBedecTna?

/ MIPAKTUKYM

3apaHue 19.
Buo3Heprus B Bawem MeCTHOCTIU

[TogymariTe M Hanmmmure, KakKyie MCTOYHUKMU
61MoMacchl ecTh B Balllell MeCTHOCTI. buomacca
MO>KET COCTOATDb U3 CIEAYIOILErO:

o OTXOJIBI IECOBOJICTBA 1 IepeBOOOPAOOTKIL;

o ymoOpeHMS M OMONIOTMYECKNE OTXOBI Cellb-
CKOI'O XO34JICTBa;

o TeXHIYEeCKIe Ky/IbTYpHI (palc 1 fip.);

o OpraHM4YecKyue OTXOMbI JOMAIIIHETO X03AMCTBA
VI IPOMBIILIEHHOCTY;

K CTOYHBbIE BOJBI;

KoneuHo jxe, 4To-HMOYAb U3 Hepe‘{I/ICHEHHOTR
HalifeTcs B Bamell obmacTu. [IpeBecHble OTXO-
bl MOI'YT MCIIO/Ib30BAaTbCA /1A HPOI/I?’BOI[CTBa
OpuKeTOB. YIoOpeHNA U 6MOIornYecKye OTX0-
JIbI CEeIbCKOTO XO3SJICTBA MOTYT OBITH MCIIONb-
30BaHBI [ o6orpeBa. TexHMYECKIe KYIbTYPbI
MOTYT OBITh VICIIO/Ib30BAHBI /I/IS IPON3BOACTBA
6uorormmBa. Cxurasi opraHMYecKue OTXOJbI
JOMAIIIHETO XO3SMCTBA UM IIPOMBILITIEHHOCTH,
MO>XXHO II0/Iy4aThb TEIJIOBYIO 9HEPINIO, a CTOY-
Hble BOZIBI MOXXHO MCIIO/Ib30BaTb MJIs IPOU3-
BOJICTBa O1OTa30B, KOTOPbIE B CBOI OYepenb
MOTYT NPUMEHATbCA IPU IPOU3BOACTBE dJIEK-
TpUYeCTBa.

/

§ 21.BETEP

Oxkomno 1 % conHe4HO 9Hepruy, KOTOPYIo IO NIy-
JaeT 3eMJId, IPUBOANT B IBVDKEHME aTMOC(epHbIe
BO3/JIyIIHbIE MAacChl. DTO NMPOUCXOANT, KOIfja BO3-
[IyX HauMHAeT IepeMelaTbCsA M3-3a Pa3HUIIbI TEM-
IepaTyp B pasIM4YHbIX MecTax 3emmn. B nienom sra
sHeprus B 100 pas mpeBbllIaeT BCE€ SHEPTONOTPE-
6nenue B mupe. Ho Tobko MajieHbKask 4acThb 9TOM
SHEPIUM VICIIO/Ib3YeTCs Ha IPAKTHUKE.

YenoBeyecTBO HAYy4YMIOCh MICIIONb30BATh SHEPIUIO
BeTpa Ha paHHEN CTafiuyl CBOETrO Pa3BUTUA. YKe
3000 ;meT Hasaj 4YeOBEK ITYCKAJICA B IJIaBaHMeE Ha
JIMHHbIE PACCTOSHMNA, VCIIONIb3YA BETPOBYIO SHEP-
0. CerofHA BETPAHbIE UCTOYHMKI SHEPIUM II€-
PEXUBAIOT CBOE BTOPOE POXK/I€HME U VICTIO/Ib3YIOT-
cs Bce 6orblire 11 6onblIe.

BeTpsiHble 371eKTPOCTAaHIMM IIPOU3BOJAT 9NMEKTPO-
SHEPIMIO TOJIBKO TOIZla, KOIZA AYEeT JOCTaTOYHO
CUIBHBIN BeTep. I BeTpAHBIX TypOUH C ropu-
30HTa/IbHOJ OCbI0 BpallleHUs OH JOJKEH IIPEBbI-
matb 4-5 M/ceK — ecnu MX MOIIHOCTb BeINKA,
60ree 200 kBT, mimm 2-3 M/cek, ecu UX MOIIHOCTD
MeHee 100 kBr. ITonfo6HBIe BETPO9TIEKTPOCTAHIIUN
OOBIYHO COCTOSAT U3 OALIHY, Ha BEPIINHE KOTOPOI
pacronaraeTcs kabuHa C 3/IeKTPOTeHepaToOpoM U
PeNyKTOPOM, K OCM KOTOPOTO IPUKPEIJIEHbI JI0-
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IacTy BeTpoBoOil TypOuHbl. KabuHa ¢ MalMHHBIM
OT/Ie/IeHN €M IIOBOPAYMBAETCS B 3aBUCUMOCTH OT
HallpaBJIeHUs BeTpa, VUCIIONb3Ys 3NMeKTPUYECKII
MOTOP M/IU CaM BeTep.

MeHee pacnipocTpaHEHbI BETpsAHbBIE 37IEKTPOCTaH-
oumc BepTI/IKaHhHOﬁI OCbI0 Bpalll€eHI . Nx IIpenMy-
I[ECTBO — PACIIONIOXKEHNE STeKTPOreHepaTopa Ha
3€MJIE€, OTCYTCTBUE HeO6XO,[[I/IMOCTI/I OpMeHTanun
Ha Betep. OfHaKo 9Ta BeTpOTYpOMHa TpebyeT st
HOPMaJIbHOI PabOThI 3HAYUTENBHO O0JTIee BHICOKUX
CKOPOCTell BeTpa U Ipe[BapUTEIbHON PacCKPYTKNU
OT BHEIIHETO NCTOYHMKA.

Vsmen4ynBas npupoja BeTpa pOXK/JaeT OCHOBHYIO
npo6eMy BETPOSHEPIeTUKM — IIePEeMeHHYI B
Ka)K[ bl MOMEHT BPEMEHJ MOILJHOCTb BETPSAHON
anexTpocTaHuyy. I[losToMy HEBOSMOXXHO IIONTy-
4UTh OT OFHOI M3ONMMPOBAHHO paboTarolieil Be-
TPO3NEKTPOCTAHIMN CTAOWIbHBI/ IO BeTMYMHE
MOIJHOCTY MCTOYHMK SHeprum. JIna npeomonenns
9TOr0 HENOCTATKa BETPOINEKTPOCTAHLIUA J[OJDK-
Ha VMETb aKKyMY/IATOPbI 3/IEKTPOSHEPTUN, YTO U
JlelaeTCsA I BETPOINEKTPUIECKUX YCTAaHOBOK He-
60JIbILION MOLIHOCTH, VI OHA NO/KHA OBITh nopu-
COeMHEHA K 9Heprocucreme. B sneprocucreme nc-
II0/Ib30BaHMe SHEpruy BeTpa OymeT IPUBOIAMUTD K
9KOHOMMM OpraHmdeckoro tommsa. Kpome rtoro,
B 3HEpProcucTeMe, BKIIOYaLIell B cebd Imapos-



JIEKTPOCTAHIMM C OONBIIMMM BOJOXPAHWM/INIIA-
MM BO3MO>KHO aKKyMY/IMPOBATh SHEPIMIO BETpa B
6onpumMx 00béMax. AKKYMYIMpOBaHME SHEPIUK
BeTpa BO3MOXKHO B 00/IbIINX 00bEMaX 3a CYET IpoO-
U3BOJICTBA BOLLOPOJA.

BeTpoBas sHeprusa mMMpoKo UCIONb3yeTCA B CTpa-
Hax, IMEIOIVX O/1aroNpusATHBI BeTPOBOJ K/IMMaT,
IUTOCKWII penibed 1 MCIIBITHIBAIOLIVX HEJOCTATOK B
APYyTUX TPUPONHBIX 3SHEPreTUYECKUX pecypcax,
TaKUX, Kak HeTbh, ra3, yronb. K umcny mepepo-
BBIX CTPaH IO MCIOIb30BAHNMIO BETPOBOI 3HEp-
TUM OTHOCATCH, NpeXie Bcero, lepmanus, [lanus,
Vicnanusa, CIIA. MupoBbIM NHUAEPOM ABIAETCA
Iepmanus, B KOTOpOI OTKasamnch B 90-x rogax ot
CTPOMUTENbCTBA AaTOMHBIX 3/IEKTPOCTAHIINIA 1 32 KO-
potkoe BpeMs noctpownu 6onee 8700 MBt BeTpo-
97IEKTPMYECKUX arperaTroB, BBIPaOOTKa KOTOPBIX
IIpEeBBIIAeT BEIPAOOTKY ATOMHOI 9/IeKTPOCTAHIINN
B 3000 MBT. CepuitHas eV HMYHAS MOIIHOCTD Be-
TPO3/IEKTPUYECKIX arperaToB YBeIN4MIACh 32 I10-
cnepnee BpemA ¢ 400 kBt go 2,5-3 MBrt. B uncno
BEAYLIVX CTPaH 110 XCIIO/Ib30BaHNIO SHEPIMM BETpa
Bouuia VIHaus, rie Ha HacTosALee BpeMs IOCTpoe-
HO CTOJIBKO K€ BeTPOTYpOUH, CKO/IBbKO U B [laHuM.
IIpon3BOACTBO BETPAHBIX SNEKTPOCTAHIMIL CTA/IO
BA)KHOJ 4acTbI0 9KcnopTa [lanunm u [epmanun. Sra
otpacinp B nociegHme 10 et obecreunna paboToit
6oree 50 000 yenosek B EBporie u pa3BuBanach Obl-
CTpee, 4eM OTpPaC/Ib TeIeKOMMYHMKALUY (MOOMIIb-
Has CBA3D)!

[IpuMeneHne BETPOSHEPTEITUKM — HE TOIIBKO BO-
IIPOC YPOBHA Pa3BUTUA TEXHOJIOTUM M HaIN4MA
BeTpopecypca. B [Janum BeTpopecypc Bbllle, 4YeM
B lepmaHny, HO B [epMaHuM BeTpOIHEpreTnKa pas-
BUBaeTCs 00JIee MHTEHCUBHO, IIOCKOIbKY ITPUHATHI
HOMUTUYECKUE pelleHNs], CIOCOOCTByoLIe BHe-
IIPEHIIO0 BO30OHOB/IAEMbIX ICTOYHMKOB SHEPTUIL.

B Poccunm 3a nmocnegHme 5 1€T MOCTPOEHO U ITyIlle-
HO B 9KCIUTyaTallMi0 HECKOJIBKO HOBBIX BETPO3HEP-
reTUYeCKMX YCTaHOBOK. B bamkupum ycranosie-
HbI 4 arperara no 550 xBTt, B Kanmuunrpapackoit
obnmactu, Ha Gepery Mopsi CTOUT yKe 20 YCTaHOBOK,
M YCTAaHOBJIEHHas MOIIHOCTb BETPOIapKa COCTa-
Buna 4,5 MBt na KoManpopckux ocTpoBax BO3-
BeJIeHbI /iBe BeTPOTYpOMHBI 1o 250 kBT kaxxpas, B
MypmaHcKe BolIa B CTPOJ OfjHa BETPOYCTAaHOB-
kKa mowHocTbio 200 kBr. O61as YCTaHOBJ/IEHHAS
MOILHOCTD BeTpoarperaTos B Poccun B 2003 r mipe-
Bbicuna 10 MBT.

beiBmme  ¢eneparuBuble pecryomukn  CCCP,
HbIHE — He3aBJICHMbIe TOCYAPCTBa, TOXXe IPUCTY-
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MMM K OCBOEHMIO CBOMX IOTE€HUMA/IBHBIX BETPO3-
Hepropecypcos. B Ykpanne pgake IpumHAT crenu-
aJIbHBIN 3aKOH OOJIErYaloNNii Co3aHye 1 paboTy
BETPOSHEPreTU4ecKNx cTaHumii. COITacHO JlaH-
HBIM MEXIYHAPOJHO CTaTUCTVKM, yCTAHOBJICHHAS
MOILIHOCTb BETPOArperaToB YKpauHbI IIpeBbICUIIA
5 MBT. B njenom 6bI1cTpo 0CBaMBaT CBOM pecyp-
Cbl SHEPIUM BeTpa TaM, I7ie HeT COOCTBEHHBIX TO-
IUTMBHBIX PECypCOB U TaM, I7ie IOTPeOUTeNb OYeHb
yZhasieH OT sHeprocucteM. Tak, B OCTOHMM U APYTUX
cTpaHax banTuy, BeTpoycTaHOBKM paclpocTpaHe-
HBI Ha XyTOpaXx, Ha ocTpoBax banrtuiickoro mops u
B NpUOpeXHBIX paitoHax. B bemapycu Bo3BenmeHo
HecKo/bko BOY cyMMapHO!I MOIIHOCTBIO OKOJIO
1 MBT. AKTMBHO 3aHMMAIOTCA BETPOIHEPTeTUKOM
B Peciy6nmke Kasaxcran. Tam noprorosieH nHBe-
CTULVIOHHBIV IIPOEKT BETPO3/NIEKTPUUECKON CTaH-
uun JXyHrapckue BOpOTa, MOIIHOCTBIO 5 MBT.
Ipyrue peciybnuku, pacrionoxeHnHsle B CpenHeit
A3y Tak >Xe MOTYT MCHOJb30BaTh Hajauyyue Ha
CBOMX TE€PPUTOPUAX IYCTbIHb, CTEIEN, IIPEATrOpuit
VI MOPCKUX ITOOEpeXuil, Tje PeXXM BeTpa I103BO-
nsgeT Bo3BoauTbh BIY. Opnako, y HEKOTOPBIX 13
HIUX MIMEIOTCA 3HaYUTe/IbHbIE PECYPCHI YITIEPOSHO-
T'O MICKOIIaeéMOr'0 TOI/IMBA, KOTOpble MOTYT YCIIell-
HO KOHKYPMPOBATh C 9HEprueii BeTpa, HalpuMep B
Typxmenucrane.

B AsepbaiipkaHe Takxke eCcTb 6oraTble 3anachl Hed-
TU U Tra3a. B 1o ke BpeMs [JaIbHOBUIHONM IONINUTU-
KOJI SIB/ISIETCSI COXPaHEeHMe HeBO30OHOBIISIEMbIX TO-
IUVIMBHBIX PECYpPCOB U Pa3BUTVE BO30OHOBI/ISAEMBIX.
Hambonee cnoxnasa cutryauusa B Apmenyn un Ipy-



3un. B ropax BeTep KOHEYHO €CTb, HO TaM TPYHZHO
OIIpeJieNINTh TOYHO NEPCIEKTVBHbIE TUIOWAIKN JI/IS
B3Y. CtpoutenbcTBo B ropax TakXe CyLeCTBEHHO
C/IO)KHee, YeM Ha paBHMHax. Kpome Toro, B Apme-
HIU VIM€ETCA BHOBb 3aIlyllleHHasA aTOMHasA 37IEKTPO-
cTaHuuA. XOTA MeCTOIO/IOKEHME €€ Ha reoornye-
CKOM pasjioMe He JA€T IIOJIHOV YBEPEHHOCTU B €€
IONTOBPeMeHHO HaI&KHOCTH U 6€30MIaCHOCTIL.

Poccuiickas ®epepanusas — 3TO CTpaHa C caMoit
00/BIION TeppUTOPUEIL Ha 3eMJIe, PaCcIIONOXKEHHOM
B Pa3HbIX KJIMMAaTNYECKUX MOACAX, YTO OIPeNeaeT
BBICOKIII TOTEHIIVA/I 9Hepruy BeTpa. TexHmdyeckui
HOTeHIMa cocTaBysieT 6omee 6200 MUUIMAPHOB
KIWIOBATT 4acCOB, WM IIOYTU B 7 pa3 IPEBbIIIAET
BCE COBPEMEHHOE NPOU3BOACTBO 3/IEKTPOIHEPTUN
B cTpaHe (876 mipz. KBty B 2000 1).

Haubonee cunbHble u ycToitumBble BeTphl B Poc-
cuM HaOMIOAI0TC 1O TOOepeXbsiM Mopell u
OKEeaHOB, B palloOHax cTemell 1 MycTbiHb. Kak pas
3Iech KpyIHble BeTpomapkyu Mormu Obl obecre-
YUTh 3HAYUTEIbHBIN 00bEM 3/IEKTPOIHEPTUN, TAK
KaK MOIIHOCTb BETPOBOTO ITOTOKA, a 3HAYNUT U €r0
9Heprus, HaXOAATCA B KyOM4YeCcKON 3aBUCUMOCTHI
oT ckopocTu Betpa! Takux mect B Poccun He MHO-
ro — 9TO BOCTOYHOe nmobepexne ocTposa Caxa-
JIVH, KpaliHuii 1or KaM4aTky, OKpecTHOCTHU IOCeI-
koB IleBek v bunnbuHo Ha YykoTke, mpubpexHbIe
paiionbl MaragaHcKoit 06/1acTu, pacionoXeHHble
BO/IM3Y BBICOKOBOJIBTHBIX ceTell «MaragaHaHep-
ro», 10KHOe Iobepexxbe poccuiickoro JlambHero
Bocroka, BOMM3Y BBICOKOBOIBTHBIX ceTell Brapm-
BOCTOK, Hukomaesck-na-AMmype — KomcomMombek-
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Ha-AMype, B CTEIIHBIX pailoHax BOMu3u pexu Bos-
ra, B crenax u npearopbsax CesepHoro KaBkasa
n Ha KosmbckoMm monyocTpoBe. 3[ieCh MMEITCS
KpPYIIHbIE IIPOMBIIIEHHBIE NOTpebuTeNny, Cylie-
CTBYeT pa3BUTasA CETb JIMHUI 3/IEKTporepenad u
BO3MO>XHOCTb KOMIIEHCUPOBATh HECTAOM/IBHOCTD
HOCTYIUIEHVSI BETPOBOJ SHEPTUY 33 CYET PabOTHI
TUAPOSIEKTPOCTAHLIVIA.

Bonpias yacTh TeppuUTOPUIL C TOBBILIEHHBIM BET-
POBBIM 3HEPTONOTEHIIMATIOM — MaJIOHACE/IEHHbIE
TYHJPbI ¥ CTEIIN, QpKTUYECKIIE ITYCThIHN. 371eCh IIPU-
MeHEeHIIe SHepIMI BeTpa BO3MOYKHO /I CHAO>KeHIA
97IEKTPOIHEPTMell  yHaJeHHbIX, W30IMPOBAaHHBIX
MaJIbIX TIOTpebuTerneil. B HacTosIee BpeMs 3TI HO-
TpeOUTeNN UCTIONb3YIOT AU3eNb-3TeKTPIIecKe Te-
HepaTopbl. BHenlpenue 37iech BETPOINEKTPUIECKIX
arperaToB MO3BONUT CIKOHOMUTD JJOPOTO€ IIPUBO3-
HOe JIM3€/IbHOe TOIUIVBO ¥ CHUSUTD BBIOPOCHI Iap-
HIKOBBIX I'a30B OT CKUTaHNA 3TOTO TOIUIMBA.

ITpy BBICOKOIT IFIOTHOCTY HAaCe/IeHsI BCETa BO3HM-
KaeT KOHQIVIKT MEXIy Pas/MYHBIMI MHTEpecaMu B
OTHOLIEHNN MCITONb30BaHA 3emmn. B EBpore, B cBs-
3Vl C 9TVM, BO3HMKIIA IPOOIeMa OTCYTCTBIUA CBOOOA-
HBIX IUIOLIAiell TIOf KPyIHble BeTporapku. OCHOB-
HYIO MacCy IIPOTECTOB IIPOTVB CTPONUTETHCTBA HOBBIX
BETPOIIAPKOB BBI3bIBAET TaK Ha3bIBaeMOe «BU3yalb-
HOe BO3ZIelicTBYe» Ha maHpmmadr. Bo nsbexanne ato-
ro, B HACTOsIIllee BpeMsi OOBIYHBIM CTAa/I0 pa3Mellie-
HJfe HOBBIX KPYIIHBIX BETPOIIAPKOB Ha HEITTyOOKIX
NPUOPEKHBIX aKBAaTOPUAX MOpeil, BAIM OT JIIOf-
HBIX nobepexxnit. [1py aToM Tak HasbiBaeMoe «ogpd-
IIOPHOE» PACIIONIOXKEHe BETPOIapKa yIy4IliaeT ero
sHepreTmyecKye rnokasarenm. B EBpone mranupyerca
nonyuntb 6onee 10 % anmekTpornorpedneHns oT Io-
IOOHBIX «OQd-IIOPHBIX» BETPOIAPKOB.

Kak u nmr06ast HOBast OTpac/b 4e/IOBEYecKoil Iesi-
TETbHOCTH, BETPOIHEPreTHKA OKa3bIBAET BIMAHME
Ha oKpy>kamwoyio cpeny. lllym oT BeTpoarperaros,
CTOJIKHOBEHMe ITUI C JIONACTSAMY BeTPOTYpOuH,
BauAHNe BOY Ha pagmo curHaapl — BOT apry-
MEHTBI, Hambosee 4acTo JICHO/Nb3yeMble IIPOTUB
pasBuTHA BeTposHepreTuku. [IpaBunbHoe nmanm-
poBaHue pasmerieHus: BOY mosBomser usbexarb
PacnonoXeHusa BETPO3NEKTPUYECKMX CTaHLUII B
Haybosee «IyBCTBUTENbHBIX» MECTaX, M Ha IpakK-
THMKe TaKUX IPo6IeM He BOZHMKALT.

Oco0eHHO NepCIeKTBHO pa3BUTIE BETPOIHEpre-
TUKJ B KOMIUIEKCE C JPYTMMY BO300OHOBIIAEMbIMU
VICTOYHUKaMU [JIs SHEpProcHa®>XeHus M30mupo-
BAaHHBIX HACEJIEHHBIX ITYHKTOB, yIaJIeHHBIX OT APY-
TUIX SHEpPrOMICTOYHVIKOB.



NMpenmyuiecTtBa BeTPAHDbIX
3NEeKTPOCTaHLNN

o BeTpsHble 3/IeKTPOCTAaHLMM He 3arpA3HAIOT
OKPY>KaIOIIYIO CPefy.

 BeTpoBas sHeprius, Tax ke, Kak 61109Heprus, Ipu
OIpelle/IeHHbIX YC/IOBUAX (BBICOKAsA CKOPOCTD
BeTpa, JOPOroe TOIUIVBO /L1 OOBIYHBIX /IEKTPO-
CTAHINIT) YCIEITHO MOXKeT KOHKYPUpPOBAThb C He-
BO300HOB/IAEMBIMI SHEPTOVICTOYHUKAMIL

HepocTaTtky BeTpAHBIX 3MeKTPOCTAHIUIT — Ka-
JKylecs 1 ieliCTBUTe/IbHbIe

o Berep oueHp HecTabwieH, ¢ HeOXXNMJAHHBIMU
CWJIbHBIMI TIOpBIBAaMI M 3aTHMUIbAMU. IJTO 3a-
TPYAHAET MCIIONb30BAHME BETPOBON SHEPIUIN.
ITO MoXKanyi, efMHCTBEHHDI ¥ HEOCIIOPUMBII
HeJOCTaTOK BeTpa. [Ionck TexHmyeckmx peie-
HI1, KOTOpPBIe TI03BOMMIN ObI KOMIIEHCHPOBATbH
3TOT HEJOCTATOK — 3a/la4a HOMEP OJMH BETPO3-
HEPreTUKMA.

o BeTpsHble 5M€KTPOCTaHUUM CO3[AI0T MHOTO
IIyMa ¥ BBITIAMAT YPOAIMBO Ha POHE CebCKOI
MECTHOCTU. ITOT Te€3UC OYeHb CIOPHBIN — IO
eBPOIIEJICKMM IpaBUIaM BEeTPOTYPOMHBI CTa-
BATCA Ha TAKOM PAaCCTOSHUM OT >KUIBIX 3[a-
HUIL, 94TO OBI LIYM OT JIONACTEN He IpeBbIllal
35-40 peunben. Jns cpaBHeHMs: IyM B oduce
coctasnsgeT 50-60 gmemubernn, a B cajloHe aBTO-
Mob6mna — 70-80 gmewmubes, HO HUKTO Ha 3TOM
OCHOBAHMUM He OTMEHseT O0(UCHl U aBTOMOOM-
mu. C TOYKM 3peHMsi OOBIYHOTO Ye/loBeKa, Be-
TPOTypOVHA BBIIIAAUT OTHIOAb HE YPOJJINBO, a
[la’Ke OYEHDb M3AIIHO U YKPAIIAeT AePeBeHCKUI
nemsax.

° BeTpﬂHbIe JNIEKTPOCTAaHIMIM CO30AaI0T IIOMEXU

Tejie- U paguocurnanam. IloscemectHoe mpume-
HeHlJe BETPOYCTaHOBOK — TOJIBKO B T'yCTOHAce-
nenHoit EBpone ux 6omee 25000 mTyk, I03BO-
JIA€T JyMaTh, YTO STOT TE3UC HEBEPEH, TaK KaK
IpeXxJe YeM IMOCTPOUTh BETPOYCTaHOBKY, pas-
pellleHNe Ha 3TO Ja€TCA B TOM YMCTIe ¥ OPTraHaMy
pajano u TeleBeNlaHN.

BeTpsiHbIe 9/1eKTpOCTAaHIMM HAHOCAT Bpef, IITH-
IJaM, eC/IM PacCIo/araloTcs B palioHe NMTUYbMX
6a3apoB, Ha MyTAX MacCOBOJ MUTPAaLINy U THE3-
noBaHuA nuil. Ilostomy mpolecc momydeHus
paspellleHnsa Ha CTPOMUTEIbCTBO BETPOTYpOMH
HauMHaeTCsA ¢ 00X0/ja IPUPOIOOXPAHHBIX Opra-
Hy3anuit. CTOUT Tak)Ke OTMETUTD, YTO 6O0/IbIIoe
KOJIMYECTBO ITHUI] TMOHET Ha IMHUAX 3/1eKTPO-
nepenad. BeTporeHepaTopsl, Kak IIpaBUIO, AB-
JIAI0TCA MECTHBIMM VMCTOYHMKAMU SHEpPIUM U
HO3BOJIAIT M30€XaTb [UIMHHBIX JIVHUI 37IeK-
TpoIepesiad — a 3HAYNUT, ¥ CHUSUTD KOTIMIECTBO
TMOHYIIMX IITHUI,

Berpanble 3smeKTpocTaHIMM 3aHUMMAIKT II0-
Je3Hble CebCKOX03AlcTBeHHble 3emnu. Cra-
TUCTMKA NpUMeHeHUs BeTpoTypbuH B EBpo-
Ile ¥ B MUPE IOKA3bIBAET, YTO OHM 3aHMMAIOT
He Oormee 1 % Teppuropuu, Ha KOTOPOIT pac-
nonararoTca. [nsg Toro 4troObl He NOPTUTH
BO3JYIIHBIN IIOTOK PacCIONIOKEHHON pALOM
BETPOTYPOVMHBI, OHY JIO/KHBI HAXOAUTHCSA Ha
paccrosiHuu He MeHee 10-15 fuameTpoB pabo-
4ero Kojaeca — JjiA COBPEMEHHBIX YCTaHOBOK
310 paccrosanue cocrasager 200-500 MmeTpoB.
/I mpakTmyeckm Ha BCEM 3TOM PacCTOAHUM
MO>KHO BBIPAI[MBATh 00BIE KY/IbTYPbI, IaCTN

/ 3HAETE 11 Bbl, YTO...

BETPOIHEPreTNKa — 3TO CaMblil OBICTPO paCTYIIMIl MICTOYHVK SHepruy 3a nocneguue 30 jer.

JlaHns 6bpUIa MMOHEPOM BK/IIOUEHVS S9HEPTUY BETpa B CUCTEMY SHEpPrOoCHaOXeHVA CTpaHbl. B Havare
pasBuTus — B 70-ble TOIBI TEXHOIOTYS BeTPOIHEPTeTUKY ObIIa KpaiiHe IPOCTOI, a eAVHIYHAs MOLII-
HOCTb arperaros efBa focturana 100 kBt. B HacTosmiee BpeMsa BeTpOSHEPreTHKa CTala OJfHOM U3 BeMly-
VX OTpacyIell IPOMBIIITIEHHOCTH, oOecIieuyBarolell Kak COOCTBEHHBII SHEPreTUYEeCKII PHIHOK, TaK
stcnopmpyﬂ 0O0JIBIIIYIO YaCTh IIPOM3BEAEHHBIX BETPOATrPEraToB.

JKMBOTHBIX U T. II.

NoaymanTe n oTBeTbTE

1. IloyeMy BeTep OTHOCAT K BO30OHOB/IIEMbIM VICTOYHMKAM 9HEPIMU?
2. IIpuBenuTe NpuMepbI KCIIOIb30BAHNA SHEPTUM BETPA B CETONHALIHEM MUPE U B UICTOPUML.
3. B 4eM, o-Bamemy, I7IaBHbI HEJOCTATOK BETPA, KAK 9HEPTOMCTOYHMKA?
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Kﬂ PAKTUKYM

3apaHue 19.
BoasaHasa nnn BeTpsAHaa menbHuLUa

¢4, 1ys Ha HETO.

Cpenaiite BeTpsHYI (BOAAHYIO) MEITbHNUIY CBOMMM pyKaMu. Bwl Mo-
XKeTe JCIO/MIb30BaTh KAPTOHHYI0 YHAKOBKY M3-TIOJ MOJIOKA M/INM COKa
u ckpenkyu. OTpeXxbTe HU3 U BepX KAPTOHKMU, ¥ OTPEXbTE BCE OCTAB-
meecs /10 BBICOTHI 5 cM. C/I0XKUTe CTOPOHBI, KaK ITOKa3aHO Ha PUCYHKE.
CoXMNTe NPOTMUBOIONIOKHBIE CTOPOHBI BMECTE C IIOMOIIBIO CKPEIKI,
4acTh CKPENKYU MOXKET OBITh CJIOXKEeHa TaK, 4YTOOBI cHOpMUPOBATH OCh
(Bas), M1V BBI MOYKETE BBIIPSIMUTD TPETHIO CKPEIIKY U BIETH eTo B cepe-
JIMHY METIbHIYHOTO Kojieca. Jlep)XuTe MebHNILY 110, KPAaHOM U BKJIIO-
41ITe BOAY. BBI Tak>Ke MO)KeTe 3aCTaBUTh MeTIbHIYHOE KO/IECO ABUTATh-

1

/

§22.TMAPOSHEPIUA

MHorne ThBICAYENETUS BEPHO CIIYKUT Y€NIOBEKY
JHEPTINA, 3aK/JII0YE€HHAaA B TeKYIIIeIZ BOzE.

Korzma HacTynmmn Bek 3/1eKTpU4ecTBa, IPOU3OIITIO
BO3POXKJIEHVE BOJAHOTO KOJieca B BIMJE BOJAHON
TYpOMHBL. ODJIeKTpUYECKIe TeHepaTOphbl, IIPOU3-
BOJAIIYE SHEPIuIo, He0OXOoauMO OBUIO BpallaTh,
a 9TO BIIOJIHE YCIIEIIHO MOITIA Ae/laTbh BOfa. Tak
nosBmuch ruppoanekrpoctaniuu ([9C). Ilpen-
mymecTBa ['DC oueBUJHBI: OHM He 3arpsA3HAIOT
OKPY’KAIOIIYIO CPefy, MCIIONb3YI0T HEMCCAKAEMBIN
VICTOYHVMK 3HEPIMU ¥ IPOCTHI B SKCIUTyaTaIlVIIL.
B Poccum 20 % snekTposHepruy NponsBOAUTCA Ha
rugpoanekrpoctannyax (I'9C). Iugpoasnekrpos-
Heprysi — 3TO BO30OHOB/IAEMbIiT 9HEPTOUCTOYHMK,
T. K. «TOIUIMBO» — BOJa IIOCTOSIHHO IIOIOTHSAETCS
U B IPOV3BOJCTBE IUAPOTIEKTPOIHEPIMM B aTMOC-
(depy He BBIOpACBIBAIOTCS Bpe[jHbIE BellecTBa. TeM
He MeHee, BOJJOXPaHIININA Y TJIOTVHBI TUPO3TIeK-
TPOCTAHIUII CU/IBHO BJIVIAIOT Ha CETIbCKYI0 MeCT-
HOCTb ¥ MOTYT M3MEHUTb COCTOSIHVE IIPUPOJHON
cpensl. BojoxpaHwinina 1 IJIOTMHBL MEIIAIOT [IBU-
JKEHUIO PBIOBI, IPUBORAT K TMOeIN MenKux Oec-
II03BOHOYHBIX BOJHBIX )XMBOTHBIX. CIieluanbHble
PBIOONIPOITYCKHBIE YCTPOMCTBA B IVIOTVHAX YacTO
HeapexTuBHBI. B 00I11eM, MOXXHO CKa3aTh, 4TO,
XOTS CaMI TMAPOINIEKTPOCTAHINI HE 3aTrPA3HAIOT
OKPY>KAIOLIYIO Cpely, OHM YXYAIIAIOT COCTOSHIE
IPUPORHON cpenbl U MaHAmapT. MUHNMaTbHBIN
Bpell OKpY>Kalolllell cpefie HAaHOCAT IIOTOYHbIE TU-
IpOSHEpreTYecKyie yCTAaHOBKIL.

MoskeT oka3zarbcs 3¢ PEeKTUBHBIM VCIIONb30BAHNE
TU/IPOSHEPTeTHYECKOTO OTEHIIMAIA U ThEBbIX BO-
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IOBOJ OB, TEXHOTIOTMYECKUX BOJOTOKOB IIPEAIIPUA-
TUit, Bogocopocos TIL], mpoMbliTeHHBIX U KaHa-
JIN3ALIMOHHBIX CTOKOB. ECTh OIIBIT MCIIO/Ib30BAHUSA
9HEPTUM 03€PHBIX BOZOCOPOCOB 1 OPOCUTETBHBIX

BOZIOBOJOB.

/ NPEACTABLTE CEBE, I

YT0 BB MapCHaHMH, ¥ IPUIETENN Ha 3€MIIIO B
TIOJICKaX OpaThbeB IO pasyMmy. Bl ¢ 3aBucThIO
OOHAPY>XI/IM, YTO 3eM/ITHaM HOCTYIIHBI Ta-
K/ie BO30OHOB/ISIeMble VMICTOYHVKY SHEpIUM,
KOTOPBIX HeT y Bac Ha Mapce. Yto 310 32 uc-

QO‘{HI/IKI/I ¥ IOYEMY Y BaC X HET? J




Ha Mopckux mobepexbsx MCTOYHUKOM 3SHEpIuu
MOTYT CITy>KUTb NPUIMBBI ¥ OT/MBBL. Haumnasa c
1966 ropma, fBa (HPPaHIY3CKMX TOPOfia MOTHOCTHIO
YIOB/IETBOPSIIOT CBOM IHOTPEOHOCTM B 9/IE€KTPO-
9HEpIUM 3a CYeT NPWIMBHBIX 3J€KTPOCTaHIMUIL
IMra"TCKy1o NpUIMBHYIO BOJIHY CO3/IaeT IIPUTSIKe-
Hye JIynsl. [IpuimBHas BoMHA BpallaeT TypOVHBI,
CBSI3aHHbIE C 97IEKTPUYECKUM T€HEPATOPOM, KaK Ha
06brunbIX [DC.

Kﬂonymal‘irre N OTBETbTEe \

CaMmblil 13BeCTHBIN (HO He caMblil 6OJbIION)
Huarapckuit Bogomaz uMeeT BbICOTY IpUMep-
HO 50 M, pacxop Bogb! 5900 ky6. m/c. Ecnm 651
BCIo sHepruio Hmarapckoro Bopomaja MOX-
HO OBUIO OBl IPEBPATUTb B 3/IEKTPUYECKYIO,
CKO/TBKO KBapTUP, TaKMX, KaK Ballld, MOXKXHO
OBITIO 6BI 00eCIIeYnTh STEKTPOIHEPIVET] B Te-
yeHue Mecsana? [l pacyera y3HaiiTe y popu-
TeJieN, CKOTbKO KBT.4 3/1eKTpOsHeprum TpaTut

/ MPAKTUKYM

3apgaHue 20. CpaBHUTEe BO306HOBNAEMbIe NCTOYHUKWN SHepruv

3anonHuTe TabmuIy u cpaBHUTe COMHIE, BeTep, BOAY U 610MacCy Kak MCTOYHMKM sHepruu. Kaxoir
VICTOYHVK Hanbosiee OAXOUT J/IS Ballleil MeCTHOCTI?

Qama CeMbsA B MECAII. J

3Hepr0I/|CTO'-IHI/IK

MonoxutenbHble CTOPOHDbI

OTpvu.l,a'ren bHbI€ CTOPOHbI

—/

HEBO3OBHOBJIAEMbIE
SHEPTONCTOYHUKM

PaccMoTpuM camble BaKHbIe HEBO30OHOBIIsIEMbIe
9HEProucTouHNKN. HeBO30OHOB/IsIEMBIMU HAa3bI-
BAIOT 9HEPTOMCTOYHMKY, KOTOPble 00pa3oBaicCh B
Hefipax 3eM/IM B Te€YeHMe MUIMOHOB JIeT. Y Bcex
HEeBO300HOB/IsIEMBIX S9HEPrOMCTOYHUKOB 0011jee TO,
9TO OHM OYAYT MCYEpIIaHbl Yepe3 OTHOCUTEIbHO
KopoTkoe BpeMsi — 100-200 net. Bozo6HoBIsI€-
Mble SHEePTOVUCTOYHVKY OYAYT ZOCTYIIHBL, IIOKa Cy-
mectsyeT ComHIle.

MBI paccMOTpUM, KaKyie HeBO30OHOBIIsIeMble 9HEp-
TOMCTOYHMKY OOJIbIlle BCEro MOTPebIsieT YemoBe-
4eCTBO, y3HaeM 00 MX IONOXUTENIbHBIX Y OTPU-
LIaTeTbHBIX CBOVICTBAX, O TOM, KaKye ITOC/IeNCTBIAS
II/1 9KOJIOTMYECKOI CUTyalM Ha 3eMJie MeeT UC-
II0/Ib30BaHMe TaKMX MCTOYHMKOB, U TI0YEMy HeoO-
XOJMIMO COKpAIIaTh UX MOTpebIeHNe.

CoBpeMeHHOe NHYCTPUaIbHOE 00I1eCTBO HEMbIC-
MO 6€3 TAKMX HEBO30OHOB/ISIEMBIX 9HEPTOUCTOY -
HUKOB, KaK ras, HeQTb 1 yronb. BeicokopasBuTble
CTpaHbl MONAy4aloT 0komo 80 % 9Heprum u3 STUX
9HEPTrOVCTOYHIUKOB.



Kpome Toro, 4To 3amachl 3TUX 3HEPrOMCTOUYHNKOB
OTPaHMYEHbl, X OTPOMHBIM HEIOCTATKOM SIBJIAET-
sl 3arpsI3HEHMEe OKPY Kalolllell cpeibl KaK B MecT-
HOM, TaK ¥ BO BCeIUTaHeTHOM Macturabe. IIpu aTom
Macca 06pasyonxcsa ra3000pasHbIX UM TBEPABIX
IPOAYKTOB CTOPaHMs, IOCTYMAIUX B OKPY>Kalo-
Y0 Cpefly, B HECKOJIbKO Pa3 IpeBbIIIaeT MaccCy
UCIIONIb30BaHHOTO TomyBa. Hampumep, npu cxu-
TaHUY IIPUPOJHOTO ra3a — B 5 pas, Ipy CKUTAHUN
yr1s — B 4 pasal

Braromapss mpumeHeHnioo 6o0ree COBepIIEHHBIX
TEXHOJIOTHIT B IIPOM3BOACTBE SHEPIMM YAAETCS He-
CKO/IbKO CHU3UTH OTpPULATENIbHOE BO3ENICTBIE
TOIUTMBHO-9HepreTnyeckoro kommrekca (TOK) Ha
OKPY>KAIOIIYIO Cpefy (CM. pUCYHOK).

§23.YIOJib

YT07b OBUI IIEPBBIM UCIIOTb3yeMbIM HeBO30OHOBILA-
€MbIM 3HEPTOMCTOYHMKOM. [JIlaBHas ponb B OCBOe-
HUM YT/IA, KaK VICTOYHVMKA SHEPIUM, IPUHAJIEKUT
Anrnun. Tam >xe Hadanach IPOMBIILIIEHHAS PEBOJTIO-
. Kak MbI yBUAVIM, Yyroib ObU1 penrarommm ¢ak-
TOPOM B PasBUTUM €BPOIENCKON LIMBUIN3ALIN.

B1774-1784 ropax [I)x. YaTT pagpaboTan u mocTpo-
MJ1 YHUBEpPCa/IbHbII IIApOBOI IBUTATEb, KOTOPbIN
B OCHOBHBIX 4YepTaxX He M3MEHWICA 0 HacTosllle-
ro BpemeHn. IlapoBoii fBurarens npespaijan Te-
IUIOBYIO 9HEPIVIO, 0OPa3yIOLIYIOCs TPV CTOPaHNU
yI7Id, B MeXaHN4ecKylo sHepruio. IIpuMurtuBHbIe
IIapOBbI€ MAIIVHBI MCIIO/Ib30BAMNCh YK€ C Hadajia
18 BeKa, HO TO/IBKO YHMBEPCA/IbHAA MalllHA YarTa
Mor/Ia ObITh HPUCTIOCOOIEHA K PA3IUYHBIM MPO-
MBIIIIEHHBIM TIpOL[eCCaM. YTONMb TaKMM oOpasoM
CTAaHOBWICS YHMBEPCAa/JIbHBIM 3HEPIOHOCUTETIEM.
[TapoBble cyga u 1moesga o6/Ierymay nepeBiKe-
HIe, VI YTOTIb MOXKHO OBIIO IIepeBO3NUTDb IO BCeil
AHIIMM U, B KOHIIE KOHIIOB, 110 BceMy Mupy. Ho-
BbIe TOPOJa POC/IN BOKPYT 3aBOJIOB, paboTarommux
Ha 3HEPTUN YITIA M OPUEHTMPOBAHHBIX Ha MIPOBOII
PBIHOK. MOXKHO CKas3aTh, YTO yTOJIb ¥ Iap obecrie-
4y obefy KamuTaausMa Hap QeomamsmMoM 1
IIOJIOKW/IV HayajIo 3M0Xe IPOMBIIIIEHHOTO Kallu-
TanusMa B EBpone n Amepuke.

B pesynbrare ucnonp3oBaHus yIiis Jis IPOVU3BOJ-
CTBa 3HEPIMM 3arpsi3HEHNUE OKPYIKAIoIeil Cpefbl
YBEINYNIOCH, HO IPEKPATHU/ICS ellle XYAIINil Ipo-
necc — yHmutoxenue ynecoB. B XVIII-XIX Bekax
3arpsisHeHue aTMocdepsl CTAaHOBUTCS IPOOIEMONt
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607b1MX ropogoB. CMor (cMech ibIMa C TYMaHOM)
U CETOfIHs SIBJIsIeTCs OOJBIION POO/IeMOoNt 3arpss-
HeHUS B AHITINNL.

Erme B 1965 ropmy yronp 6611 caMbIM Ba>KHBIM 9Hep-
rOMCTOYHMKOM B mMupe. B 1985 rogy yronb gaBan
31% npou3BOAMMOI YENOBEYECTBOM ISHEPIUMN.
Yronb yno6eH fi1d Ipou3BOACTBA 37IEKTPUYECTBA 1
APYTUX IPOMBIIIJIEHHBIX IponeccoB. OH faeT fe-
LIEBYIO SHEPIUIO B CTPAHAX, I7j€ 3TOT SHEPrOUCTOY-
HIK JOCTYIIEH.

B xayecTBE 9HEPrOMCTOYHMKA B OCHOBHOM MCIIO/Ib-
3yeTCs IPUPOLHBIN U SPEBECHBIN YTOJIb.

[TpuponHbIl Yronp NnpeacTaBisieT coO0I MPORXYKT
pasno>xeHus1 6OJIOTHBIX pacTeHu (MX BO3pacT —
no 300 myH. n1eT). Pactenns ormupany, morpysa-
JIACH B 60JI0TO 11 OBUIN TTOTPeOeHbI OJ, CIOSIMU Tie-
cka. [TocTeneHHO 06Pa30OBBIBAMIICH TONCTBIE CION
TaKMX OTIOKEHMIL. DTV OT/IOKEHUA IOJ, NeliCTBU-
€M JjaBJIeHMs, TeMIlepaTypbl U MUKPOOPIaHU3MOB
IIpeBpalla/IlCh CHaYama B TOpQ, a 3aTeM B yTOJb.

[Tocne mo6brum GombIIas YacThb YIS IOCTYIIAET Ha
TEIUIOBbIE 3IEKTPOCTAHLIMY, IJie BBIE/ISIOIeecs
IIPY €TO CTOPaHVM TEIUIO HarpeBaeT BOAY 0 KuIle-
HYIs1, 00pa3yoIuiics ap BpallaeT TypOVHBI, CBs-
3aHHBIE C NIEKTPUYECKUM TeHEePaTOPOM, KOTOPBIII
U BbIpabaThIBaeT MEKTPUUIECKuUil ToK. IIpu satom
TOJIBKO OffHAa TPeTb TeIUIa PACXOAyeTcs Ha Ipo-
U3BOZICTBO 3JIEKTPOSHEPIMM, OCTA/TbHBIE XKe [IBe
TPETV TEIUIOBOY SHEPIUM U3Ty4aloTCsA B aTMocde-
py. Hobbrya yrns — omacHas npodeccus. Crpo-
XKaiie Tpe6OBaHMs JO/DKHBI NPEeNbBIAThCA K
CCTeMaM BEHTM/ISAIMM LIaXT, K TeXHUKe Gesomac-
HOCTM Ha IIAXTaxX, K BOCCTAHOBJIEHNUIO 3€MeJlb, U3
KOTOPBIX JOOBIBAETCs YTOb.

Bo3apeiictBue TOK
Ha OKpYXXaloLuylo cpeay
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Yronb, KaK SHEPrOMCTOYHNK, OMACEeH /A OKpy-
Karoleit cpenbl. IIpy cxuranum yris o6pasyoTcs
AOBUTBIE Ta3bl, TaKue, KaK yrapHbIN ra3 (OKNCb
YITIepOfia), CEPHMCTHII Ta3 (JIBYOKVICD CEepbI) U Tasbl,
B/IVSIIONINE Ha K/IVIMAT, HallpUMep, YITIEKMCIIBII Ta3.
BbIOpOCHI 3TUX Ta30B CU/IBHO YBETUYVIINCH CO Bpe-
Me€H NPOMBILIEHHOV peBomounn. Hukakoi gpy-
roifi TUII HEBO30OHOBJISIEMOTO SHEPrOMCTOYHMKA
He BBIOpachIBaeT TaK MHOTO YITIEKMC/IOTO Ta3a, KaK
yronb. 3arpsA3HeHNe MPOU3BOAAT TAK)Ke Yro/lIbHas
BT U CaXKa.

OTtpunaresnbHble NOCTEACTBUAS MPUMEHEHNS YIS
JI71A IOy YEeHM I SHEPIUY MO>KHO HECKOIbKO YMEHb-
IINTDH C IOMOIIBI0 COBPEMEHHBIX TeXHONOIMIL. BoT
OCHOBHBIE U3 HUX:

e IIpPUMEHEHNE YCOBEePIIeHCTBOBAHHBIX KOHCTPYK-
U1 KOT/IOB, CHIDKAIOIIMX 00pa3oBaHIe OKCHUIOB
Cepbl 1 a30Ta I BBIOPOCHI 307TBI,

o IpPUMEHEHJEe OYMCTHBIX COOPYXXEHUIl U Puib-
TPOB /I OYMCTKY IBIMOBBIX Ta30B OT Cepbl, a30-
Ta ¥ 3071bI,

e TIpUMEHEH)Ee BOJHO-YTONbHBIX CYCIEeH3UI BMe-
CTO yT/I,

e yTWIM3ALUA OTXONOB B MHTEpecax HapOAHOTO

XO3AMCTBA.

1. Kak obpasyeTcs yronb B mpupoge?

2. Iloyemy yronp 6b11 pemaromyM GaKTopoM
IPOMBIIIEHHOJ PeBOMIOUMM B AHIIMM U
BO BCEM Mupe?

3. IloueMy MMEHHO yTO/Ib IO/ITO€ BpeMsI OCTa-
BaJICI OCHOBHBIM SHEPrOMCTOYHNKOM B
IIPOMBIIIJIEHHOCTH 1 Ha TPAHCIIOPTE?

4. B yeM nmperMyIecTBa yI/Is, KaK UCTOYHMKA

SHEeprum?

B d4eMm I71aBHBINI HENOCTAaTOK VI/A, Kak

9HEPrOMCTOYHMKA?

Kﬂop,yma nTe N OTBETbTE

5.

N
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§ 24. HE®OTb

Hedrtb siB/IsieTCs1 He TONMBKO MCTOYHMKOM SHEPTUIL.
OHa CIy)XUT TaKXe ChIppeM Jyisi HedTexmmmde-
CKOJ1 TIPOMBIIITIEHHOCT, IIPOM3BOACTBA IIIACT-
Macc ¥ jgaxe sekapcT. [Ipmbmmsnurensro 90 %
Bcell ;oObIBaeMoll HepTH JMCIO/NIb3YIOT B Ka4yeCTBe
TOIUIVBA, OCTA/IbHAS 9aCTh JCIIO/Ib3yeTCsA I HO-
TydeHUs He(PTEXMMIYECKMX IIPORYKTOB. Takoe
PacTOYUTENBCTBO IBHO HEPa3yMHO.

Hexkoropsle cocTaBismonme cbipoii (Heobpabo-
TaHHOII) HepTU MCIIONb30BAMNCH [JIA MOTyYeHUA
sHeprum cotHu sieT. CoBpeMeHHas1 ke HedTsHas
IPOMBIIUIEHHOCTb pOAmMnIach B IleHcunpBaHuM B
1859 ropy. C Tex nop HepTsAHAs IPOMBIIIJIEHHOCTD
yBepEeHHO pa3BMBaach ¥ ceifyac MMAnupyeT Ha M-
POBOM pBIHKe 3HeproncTouHuKoB. Ceipas HedTb
pacrpereneHa Ha 3eMie HEpaBHOMEPHO, U TaKXKe
HepaBHOMEPHO HOTPeOIAeTCA SKUTEIAMM 3eMIINL.
OcHoBHuble 3anacsl HedTn (He cunras Poccun) co-
cpeporodeHnl Ha bmwknem BocToke, B JIaTmHCKOM
Awmepuxke u Appuxke. Kpynubie norpeburenn xeg-
™ — CIIA u eBpomnenickme CTpaHsl, Ife €€ 3anachl
He TaK BeNMKN. [IpOMBIIITIEHHO pa3BUThIE CTPAHBI
HOBBICU/IV CBOVI >KM3HEHHBII YPOBEHb B IIEPBYIO
o4epenb MMeHHO Omarofaps 6onbpuieMy norpebie-
HUO HedTH, YeM B GeHBIX CTpaHax. lTeppuropu-
a/IbHOe pasfie/ieHye IPOoU3BOACTBA U HOTpebIeHNs
HeTM B Mupe IOPOAMIO KPYITHOMACIITAOHYIO
MEX/[yHapOIHYI0 TOPrOBJIIO, KOTOpasi I3 9KOHOMM-
YeCKOTO SABJICHNA [IPEBPATIIACh B IOJIUTIYECKOE 1



TauT B ce0e OMacHOCTh BO3HMKHOBEHUS JHepre-
TUYECKUX M 3KOHOMMNYECKNX KPU3NCOB. Henap0M
He(bTb 9JaCTO HA3bIBAIOT «Y€PHBIM 30/I0TOM».

Hedtp — 9TO cmoXHas cMmech YIZIEBOOPOMOB,
IpefcTaB/soIas coboil MPOAYKT PpasioKeHMs
OJIHOKJIETOYHBIX PAaCTE€HWIT M OPraHU3MOB, >KUB-
VX COTHY MWUIMOHOB JieT Hasaz. [lormbas, oHn
dbopMmpoBaM OTNIOKeHA Ha ITy61Hax oT 30 MeT-
POB [0 8 KMJIOMETPOB.

[Tpexxne yeM 00bIBaTh HepTh, HA/IO IPOBECTH Te-
OJIOTMYECKYIO PAa3BEIKY, TO €CThb HATI 3a/IeXKI MC-
xoraeMoro. [ToroM 6ypAT CKBa)XVMHBI C IIOMOLIBIO
OypOBBIX YCTAaHOBOK, 4TOOBI HOOBIBaTh He(PTH U3
3eMHBIX [TyOUH. 3aTeM cbIpas HeTh IOCTYIIAeT Ha
HedTenepepabaTpIBaloIe 3aBOJIbI, T/ie U3 Hee II0-
JTy4aloT O€H3MH, KePOCHUH, JU3eIbHOE TOIINBO, T1a-
paduH, 6utym u gpyrue Heprenponykrel. Hedrb
TAK)Ke MOXKET IIOCTYIIaTh Ha TEIUIOBBIE JNIEKTPO-
CTAHIVIN J/IsI COKUTAHVISL.

Muoro HepTu M HedTenpOLYKTOB NOTpebisieT
tpaHcropt. Ho ceifyac Bo3poc MHTepec K paspa-
00TKe 37IeKTPOMOOWIIEN, K JMCIIOTb30BaHNIO Ta30B
MeTaHa ! IIPOIIaHa B IBUTATE/IAX IPY30BUKOB U aB-
TOOYCOB, U T. [i. B manpHerieM 3T Mepbl IOMOTYT
3aMeHNTDb He(Tb.

Hedtp nerxo Ttpancnopruposarb. O6bI4HO €€
TPAHCIIOPTUPYIOT 110 He(PTEIIPOBOIAM VI MOpEM
B He(pTeHa/IBHBIX TAHKEPaX.

HedTp — oueHb OrpaHNYeHHBII 110 3ar1acaM SHep-
roycTOoYHMK. TpyaHO cKa3aTh, Ha CKOJIBKO ellle XBa-
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TUT 3anacoB HepTy. OHM MOTYT OBITH MCTOIIEHBI
gepe3 50-100 seT, eciu He OyAYT HalifjeHbI HOBbIE
3alexu. B moboM ciydae, Mbl CPOYHO JOJDKHBI
HaliTy 3aMeHy Heprtu. HeobXommmo Haiitu gpyrve
9HEPrOMCTOYHUKY, Oe30IacHbIe [IA OKPY KaIoIeil
Cpenpbl, ¥ KOTOPBIX XBaTUT HA/IONITO.

U mo6blya, M TPaHCHOPTMPOBKA, M IepepaboTKa
He T COMpsDKEHbI ¢ BpeAHBIMI BO3/EICTBIAMM Ha
OKpY>KalolyIo cpefy. JacTo IpOUCXOAAT pasiuBbI
He(TI B pe3y/bTaTe ee yTeUKy 13 CKBKIH WJIN IIPU
TPaHCIIOPTUPOBKe. BpeMsi 0T BpeMeHU MBI BUANM,
KaKoJl BpeJ HAHOCAT HPUPOJe aBapuy HePTSHBIX
TaHKepoB. Pa3nmBbl HeTH 6/1M3KO OT Heperos 0co-
OeHHO BpeIHBI /151 MOPCKIIX IITHL], MKPBI ¥ MaJIbKOB
PbIO, 0OMTAIONIVX OKOJIO IIOBEPXHOCTY B IIPUOPEX-
HBIX Bofax. boree KpymHas ppi6a HaXORUTCS B ITTy-
OVIHHBIX BOZIaX, Kyia HeTb OOBIYHO He IPOHMKAET.
Ha npubpe>xHbIX IPOCTPaHCTBAX, KOTOPbIE OTKPBI-
Tbl BETpPY, T€YCHNAM M BOJIHAM, IIPOXOAUT 4-5 net
IO TOTO, KaK MCYe3HYT BCe HOCTeACTBNUS pasiuBa
Hedtu. B 60/ee 3ammieHHBIX OT BeTpa U BOJH BO-
[aX 9TOT IIPOLLECC MOXKET 3aHATh 10-15 terT.

Ha noBepxHoCTy BOAbI He(Th CO3[jaeT TOHYANILIYIO
MAacC/IAHYIO IIJIEHKY. Y MOPCKMX >KMBOTHBIX, IITHII,
Ha Tejla KOTOPBIX IIOIIaJIa TaKas IJIEHKA, HapyIlaeT-
CAl TEPMOPETY/ALNA, )KUBOTHBIE MOTYT OC/IENIHYTh
IpY TIONa/JaHNY HeTH B I71a3a U IOTMOHY Tb.

ITpn oxuranuym HedTeNpORyKTOB B aTMocdepy
BBIOpAchIBAaeTCsAA OOJIbIIOE KOMNYECTBO YITIEKUCIIO-
ro rasa. [Ipu nepepaborke HepTU B OKPY>KAIOILYIO
Cpefly BBIE/NAIOTCS YrapHbII Tras, COeNUHEHMs
CBIHIIA, OKCHU/IBI a30Ta ¥ CepBl, BbI3bIBast OOME3HN
pacTeHut, )KUBOTHBIX, Ye/IOBEKA.

Takum o6pasom, ucronb3oBanue HeTY IPUINHA-

eT 0OJIBIION yiepO OKpy>Kalolleil cpefie — OKea-

HaM, aTMocdepe ¥ XUBBIM opranuamam. Ilostomy

CJIefiyeT MCIIONIb30BaTh €€ TONbKO TaM, IZie OHa He-

3aMeHrMa. [IJis1 TIPOU3BOACTBA TEIUIa Mbl MOXXEM

UCIIONb30BATh [Jpyrue WUCTOYHMKM, Kpome Hed-

TU, — 37I€Ch OHA BITOJIHE 3aMEHVMA.

mop,ymaﬁrre N OTBETbTEe \
1. Kak obpasyetcst HedTh B ipupope?

2. B yeM npenmyiectBa HedTH, KaK UCTOUHM-
Ka 9HEPIUN, TI0 CPABHEHMIO C YI/IeM?

3. Viconb3ayercss mu HepTHh Ine-HUOYAD elg,
KpOMe ITPOM3BOJICTBA S9HEPTUN?

4. CBsI3aHBI /1M BpeHbIE MMOCTIEACTBUA OT MC-

II0/Ib30BaHMsI HeTI TONIBKO C BBIOpOCaMu
3arpA3HAIOLINX Ta30B NIPU €€ TOpeHNn? J




§ 25. MPUPOAHbDIN A3

25 % sHepruym B Mupe BbIpabaTbIBaeTCs M3 IpPU-
ponHoro rasa. ITo go6erde rasa Poccys ycroirumso
3aHMMaeT IIepBOe MeCTO B MUpe.

3ajIe>XXy1 IPUPOFHOTO ra3a OOBIYHO HAXOAATCS BMe-
cTe ¢ HeTHIO, XOTS CYILIECTBYIOT YMACTO Ta3OBbIe
MecTopoXKzaeHuA. IIpupopHelil ra3, kak HeTb U
yromnb, 06pa3oBaicsa B 3eM/Ie M3 OCTAHKOB pacTe-
HUI ¥ MEJIKMX KMBOTHBIX.

CopepskaHue 3HepIuy B IPUPOJHOM Tase IOYTH
TaKoe ke BBICOKOe, Kak B Hep . [IpupopHbIil ra3

VICTIO/IB3YETCA KaK TOIUIMBO Ha 3/IEKTPOCTAHINAX,

KaK ObITOBOE TOIVINBO, KaK CbIpb€ B IPOMbBIIIJIEH-
HOCTHU, N T. .

[TpupopHbIii ra3 ABIsAETCA CaMOM YMCTOM POopMOIt
HEBO30OHOB/IAEMONI SHEpIMi: B HEM OYeHb HU3-
KOe COfiep>KaHle AJOBUTBIX BELECTB, I OH MOXKET
CropaTh OYeHb OBICTPO, IIO3TOMY OH IIPOCT B JVIC-
nonb3oBaHM. TeM He MeHee, IPOOIeMbl BBIOPOCOB
YITIEKUCTIOTO Ta3a IpY UCIIONb30BAHUY IIPUPOJHO-
IO rasa OCTalTCA.

[a3 MO>XHO TPaHCIIOPTMPOBATh K MeCTy IoTpebite-
HIUA 10 TpybaM. MOXXHO CHUSUTDH TeMIIepaTypy,
4TOOBI ra3 IepeleT B XKMAKoe coctogHue. Torma
€ro MOYKHO I1epeBO3UTDb B He(PTAHBIX TAHKEPaX.

ﬁonymaﬁrre N oTBeTbTe \

1. IloueMy IpMpOAHBIN Ta3 CYMTAETCA Ca-
MBIM 9KOJIOTMYECKM YUCTBHIM U3 HEBO3-
0OHOB/IAEMbIX MICTOYHVMKOB 9HEPIMN?

2. B uem, IIO-BalllEMY, IIpEVMYIIECTBA 1 HE-
JOCTAaTKM IIPpUPOAHOIO ra3a Kak, MCTO49-

HIKa 9HEprum? j

7 YNPAMKHEHWUE:

1. 3anumuTe, CKONbKO BPEMEHM BbI IIPOBOJUTE
B JIyllle ¥ CKOJIbKO Pa3 B HEJE/I0 Bbl MOETEChH
HOJ, YILIEM.

. Copocute [pyrUmx 4YIE€HOB CBOEN CEMbH,
CKOJIBKO BP€MEHM OHM MOIOTCA IOJ, JyLIeM U
CKOJIbKO pa3 B HEJIE/I0 OHY IPMHUMAIOT JIYIII.

. CKOIbKO pa3 MpMHUMAIOT AYII BCe YIEHbI Ba-
1IIel CEMbU B HENETIO?

. CKOJIPKO MMHYT 3TO COCTaB/IA€T B HEJEII0¢

. VIamepbTe, CKOIbKO BOJIbI IIPOXOIMT Y€pe3 Ballly
AYLIEBYIO JIEVIKY TPV HOPMAJIbHOM [ABJIEHVI.
I 3TOrO M3MephTe, CKONbKO BPEMEHM 3aIIONI-
HAeTcA MepHoe Bepo. IloBropure msmepenne
HECKOJIbKO Pa3 ¥ BBIUMCIINTE CPEHEE BPEMA.
YT06BI HOACYNTATD PACXO BOIBI B MMHYTY, IIOf -
CTaBbTE BalllV PE3Y/IbTAThI B YPABHEHVIE BHUSY.

. Vicionb3yiite aTy MHpOpMAINIO BMECTe C OT-
BeTaMy Ha 3 ¥ 4 IYHKTBHI, YTOOBI BBIICHNUTD,
CKOJIbKO TUTPOB BOJbI BbI I Ballla CeMbsA JC-
II0/Ib3y€eTe B HEJEIIO.

(O6vem 6edpa 6 rumpax) X cexyno

(cKonwKo cexyno 3anonnsemcs 6eopo)

N

= (pacxoo 6 aumpax 6 Munymy )

. Ilogcunraiire, CKOIbKO SHEPIUK MCHOHbS}’e’A
Cs1 LIS HarpeBa 3Toi BOAbl. YTOOBI yBeMM4INTD
Temneparypy 1 1 Bopsl Ha 1°C, Heo6XomuMO
4,2 x]JIx (4200 k). TemriepaTrypa X0/IOfHON
BOZIOIIPOBOJIHOI BOZbI paBHa npumMepHo 6°C.
Bor mpumep mnopo6HOoro pacuera. CKOIBKO
9Hepruy HeoOXOoAUMO, 4T00BI HarpeTh 1000 11
Bognbl oT 6° C go 50°C?

1000 x 4200 x (50-6) = 184,8 M.

. Paccunraiite, cKonbKo rasa HEOOXOIMMO ObIIO
OKeub ISl HarpeBaHUsA BOJBI, KOTOPYIO JC-
HO/Ib3yeT Ballla CeMbsI [/ MBITbS IIOJ, AylIeM
B TeueHNe HeJie/ ¥ B TedeHue ropa. [Ipu cxu-
rauyy 1 Ky6. M IIpMPOJHOTO rasa BBIJE/IACTCS
35,5 M/Ix sneprum.

Ecnmy BBI >XUBeTe B JOMe, Ifje HET ropsde-
r0 BO JOCHaOXeHWsI, PaCCUUTANTE, CKOTIBKO
3/IeKTPOIHEPTUY BbI TPATUTE JI/I1 HATPEBAHMS
BOJIbl JI/I1 XO3AMCTBEHHBIX HYXJ. Y3HalTe y
ponuTesneit, CKOIbKO MPYMEPHO BOABI HYXKHO
HarpeTh JIA MBITbA ITOCYHABI 3a CYTKU. JJanb-
Ille BBIITOJTHUTE IIYHKTBI 6 ¥ 7, U BBl y3HaeTe
CKOJIPKO 97IEKTPOIHEPIUYU TPeOYeTCsI /sl Mbl-
ThS1 IIOCY/BI B Balllell ceMbe B TeUeHe Heflen

I B TCUYECHNE L E€JIOTO Irojga. J
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/ MPAKTUKYM

3apaHue 21. MbiTbe noa Aywem

30Ba/Ii TOPAYYIO BOLLY.

Korga Mbl npyHMMaeM BaHHY, MOeMCsA IIOJ, AYLIEM M/IY MOeM IIOCYAY, TO Mbl MICIIONIb3yeM MHOTO TOps-
Jeri Bogbl. [l HarpeBa BOAbI UCIIONb3YeTCs 9HepryA. [109ToMy BaXKHO, 4TOOBI MBI pPa3yMHO UCIIONb-

Koma MbI MOE€MCA IO, AYIIEM, KOINMYECTBO I/ICHO}Ib?;YCMOf/'[ BOIbI 3aBUCUT OT TOT'O, CKOJIbKO BpEMEHU
MbI MOE€MCA U CKOJIBKO BOJbI IIPOITYCKAET JIeliKa Agyuia.

CYIJ_[eCTBYIOT HOBbI€ BBl NYHIEBBIX JIEEK, KOTOPBIE CHMIKAIOT KOIMIECTBO I/ICHO}'II)3Y6MOI7[ BOJbI U, B
TO JX€ BpeM, YJIO6HI)I OJ1d MBITbA. Hosrie AYLIEBbIE JIEVIKI MCIIO/Ib3YIOT OKOJIO IIOJIOBMHBI TOTO KOJIN-
gecTBa BOIbI, KOTOPOE€ MCII0/Ib30BA/IOCh CTAPbIMU NYIIEBBIMI I'OJIOBKAMIL.

~

/

§ 26. ATOMHDIE
SNIEKTPOCTAHLU AU

AToMHas 9HeprusA CerogHs MCHONb3YeTCA IIPaK-
TUYECKM TONBKO A TPOM3BOACTBA 3NEKTpUYe-
CTBa, XOTA CYHIECTBYIOT IPOEKTHI TEI/IOBBIX aTOM
HBIX cTaHIuil. [lepBas aToMHas 3/IeKTPOCTaHINA,
IIOCTABJIAIOIAsA 3TeKTPO3HEPIUI0 B OOILIYIO CETb,
6bu1a moctpoena u nymena B CCCP B 1954 1. B ro-
pone O6uuHCcke Kamyxckoit obmacTm.

CerofHs BO BCeM Mupe aTOMHbIe 37€KTPOCTaH-
un (A9C) maroT npumepHo 17 % mpousBOAVIMON
Ha 3emsie aneKTposHeprun. B Poccum Ha pecaru
A9SC mpousBoguTcsa NnpuMepHo 16 % 3/meKTpoa-
Hepruu. [loguepkHeM, 4TO pedb UJET O IPOU3BOJ-
CTBe MIMEHHO 3/IEKTPO3HEPIMH, B 0011leM MUPOBOM
IIPOM3BOJICTBE BCEX BUJOB SHEPTUNU [0/ aTOMHOI
9HEPIeTVKY CKPOMHee — 4yTb 6osble 6 %.

B pasHBIX cTpaHax mo-pasHoMy oTHOCATCA K ADC.
JIupepoM B MCIONbB30BAHUM SHEPIUM «MUPHOTO
aToMa» asnAeTca Ppanuna. Oxono 80 % snexTpo-
sHeprum 3uech BblpabaTbiBaeTcsa Ha ADC. B lep-
MaHNM, HA060POT, IpUHATO perreHue k 2020 roxy
3aKkppITh Bce ADC Ha repputopun crpassl. B CIITA

Punc.5.10
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II0C7IE HECKONIbKMX JIET CIIaJila B AlEPHON 3Hepre-
THMKe, OHa BHOBb OODBSBJIEHAa OJHUM M3 IJIABHBIX
HaIlpaBJIeHUII SHepreTmMyeckoil crpareruu. B As-
CTpMM IO pe3y/bTaTaM OOIeHALMOHAIBHOTO pe-
(dbepeHyMa OBIIO IPUHSTO pellieHNsI He BBOAUTD B
9KCIUTyaTallMI0 €JVHCTBEHHYIO IIOCTPOEHHYI0 TaM
aTOMHYIO CTaHIMIO. [JaHNA IOTHOCTBIO OTKAa3a/1ach
OT IIpMMEHEHNA aTOMHOJ SHEPTUNL.

Kak pa6boTtalot aToMHble
3NeKTpocTaHynn?

ITpexxe Bcero Ha0 CKasaTb, YTO BbIPAKEHMA
«aTOMHas 3NEKTPOCTAHLVA», «aTOMHAs SHEPIUA»,
CTpOro roBops, HeBepHbL IIpaBuabHO TOBOPUTH
He 00 aTOMHOII SHEPIuM, a O AAEPHOI SHEPIUL, T. €.
sHepruy aToMHOro Axpa. Ha ASC B KayecTBe MCTOY-
HUKa SHEPIMM VCIO/Nb3YIOT Pa/INOAKTBHbIE XVMU-
YecKle 97EMEHTDI YPaH WM IUTyTOHMIA. fAipa aTux
9/IEMEHTOB HEYCTO/YMBbIE ¥ CAMOIPOM3BOIBHO
pacmafiaoTcsl Ha 6onee nerkue sAzppa. Ilpu pacmage
Afep 9TYUX 97eMEHTOB BbIJENAETCS OOJIbILIOE KO-
4eCTBO TEIUIOBOI sHeprun. Peakiusa pajinoakTus-
HOTO pacIa/ia IPOUCXOANT B A/IEPHBIX peaKTopax.

Cxema Hamboree pacmpocTpaHeHHOro B Poccum
TUIA SIIEPHBIX PEaKTOPOB M300paskeHa Ha PUCYH-
Ke 5.10. BeienmBieecss B aKTMBHO 30HE PEaKTO-
pa TeIUIO MOIJIOMIAETCS KUAKUM TETJIOHOCHUTEIIEM,
KOTOPBIII IPOKAYMBAETCA Yepe3 aKTUBHYIO 30HY
peakTopa HacoCOM. TelIOHOCUTeNb [OCTaBIIseT
TEIUIOBYIO SHEPIUIO B TEITIOOOMEHHNUK (ITaporeHe-
parop), Ifie OHa IlepefaeTCsl BO BTOPUYHBIN KOHTYP
U VICTIOJIb3YeT Cs I IIpeBpallleHys BOABI B Iap.
[lanee map HampaBsfeTcsAd Ha OOBIYHYIO NAPOBYIO
TypOMHY, KOTOpasi BpaljaeT 3JIeKTPOTreHeparop, u
9Ta cucTeMa paboTraeT Kak Ha OOBIYHOI TETTOBOI
9NMEKTPOCTAHINMN. TelIOHOCUTENb BO BTOPUYHOM



KOHTYP€ HMKaK He CONPUKACAETCA C aKTUBHOI 30-
HOJ peakTopa.

SmepHas sHepreTMka — 3TO CIOXKHOE IPOM3BOJ-
CTBO, KOTOpO€ BK/I0UaeT B cebs He Tonbko ADC.
Copeprkaiye ypaH TOpPHBIE IIOPOABI JJOOBIBAIOT
B PYAHMKaX. VI3 pyabl BBIJENAIOT OKCUJ YpaHa, a
pafioaKTMBHbBIE OTXOAbI UAYT B OTBas. [lamee OK-
CIJ] ypaHa HallPaBJIAIOT Ha 3aBOJ, 110 IPOU3BOICTBY
TOIUTMBHBIX TabneTok. Heckombko Takmx TabmeTox
IOMEIIAI0T B 000/I0YKY U3 CIIaBa LMPKOHNA, Ta-
KM 00pa3oM IO/Ny4aeTcsl TeIIOBBIe/IAIOMINIL
anemeHT (TB371). HeCKONMbKO TB3/710B 00 BENMHSAIOT B
c6opku, KoTopsie focTapsAT Ha ADC 1 momMena-
I0T B aKTUBHYIO 30HY fAflepHOro peakTopa. Otpabo-
TaHHOE SflepHOE TOpIoYee U3B/IEKAIOT U3 PeaKTopa,
oxyaXaaroT Ha Tepputopuyn ADC 1 OTIPABIAT B
CreLMaabHOE XpaHWINIIE, TAK KaK OHO IMeeT BbI-
COKMI1 YPOBEHb pajMOaKTUBHOCTU. B HacToAmiee
BpeMs He CYIIeCTBYeT TeXHOIOI MY Oe30I1acHOI] I1e-
pepaboTKM, TPAaHCIIOPTUPOBKY ¥ XPaHEHVA PAiNO-
aKTMBHBIX OTXOJIOB, ¥ OHM COXPaHAIOT ONACHOCTb
Ji7151 4e/I0BeKa U IPUPOJbl MUIIMOHBI JIET.

NMpenmyuwectea n HegoctaTKkn A3C

AnepHas sHeprua o6majjlaeT OYeHDb BBICOKOI CTe-
IeHbI0 KOHIeHTpauuu. Ilo KommuyecTBy mnpous-
BOJVIMOM 9Hepruu 1 Kr ypaHa paBeH 2,5 ThicAYaM
ToHH Jy4qurero yrs! [Tpu pabore ASC B HOpMab-
HOM peXXUMe HeT BBIOPOCOB I'a30B, BBI3BIBAIOIINX
HNapHUKOBBIN 3¢ (}eKT, B YaCTHOCTH, YITEKUCIOTO
rasa. ADC He 3arpsA3HAIT MIOYBY U BOJOEMBI 30-
non u mnakamu. Ho A9C npousBogAT 3HaYUTeENb-

HOE TeIJIOBOe 3arpsI3HeHIe IPYPOJHBIX BOIOEMOB,
VICIIONBb3YeMBIX I 3a00pa 1 BBIOpOCA BOJbI, VIC-
IIO/Ib3YEMON A OXJIaXKJAEHUA peakTopa. B 3um-
Hee BpeMsI pasHUIIA TeMIIEPaTypbl COPOCHBIX BOJ
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U eCTeCTBEHHOJI TeMIIepPaTypbl BOJbI MOXET JO-
cturathb 10 °C. TennoBoe 3arps3HeHNe yCUINBAET
IPOIIeCChl 9BTPO(MPOBAHNA BOLOEMOB, IPUBOJUT
K VIBMEHEHUIO eCTeCTBEHHBIX YCIOBUII OOMTaHUA
KVBBIX OPTaHM3MOB.

CrpoutenbctBo ADC 06XOANTCS IPUMEPHO B 5 pa3
JIOpO>Ke, YeM CTPOUTENBCTBO OOBIYHOI TEIIOBOI
97IEKTPOCTaHLIMY, paboTaleil Ha yrye. Beicokas
CTOMMOCTD AflepHBIX peakTopos 1 ADC B 1€10M
00BSCHIETCSI HEOOXOIMMOCTBIO 00€CIeYUTh CTPO-
rme Mepbl 0e30IACHOCTM I IPeROTBpAleHNs
aBapuit. Kpome Toro, He cmenyer 3abbIBaTh, YTO
CTOMMOCTDb TPAHCIIOPTUPOBKMU, XpaHEHNUA U Iepe-
paboOTKM pPagMoaKTUBHBIX 0TX070B AJC oveHb
BbIcoka. [loaTomy, Bompekn mMudy o felnieBu3He
aTOMHOI 3HEPTUM, OHA ABJIAETCA CaMOVl JOpOron
SHepruel, eciu y4ecTb BCe pacxofbl, BKIOYas 10-
OBIYY VI TPAaHCIIOPTHPOBKY Pa/II0AKTUBHOTO ChIPbA,
cTpoutenbcTBo ASC 1 yTUIN3ALMI0 OTXOMOB.

Ypes3BbIUaiiHO C/IOKHBIM ¥ ONACHBIM IIPOLECCOM
ABnAeTca feMOHTaX ADC 1o OKOHYaHUM ee HOP-
MaJIbHOJ 3KCIUTyaranuy (Iocie McyepraHus pe-
cypca).

Cepbe3Hasi OIACHOCTb, OOYC/IOBIEHHAs VICIIONb30-
BaHMEM AJIEPHON 3HEPIUM, TAUTCA B PaclIpoCTpa-
HEHMY 110 MUPY PaJiIOaKTVBHBIX BeIlleCTB, KOTOpPbIe
VICTIONB3YIOTCA ISl M3TOTOB/IEHUA SAIEPHOTO OpPY-
XKV U, KaK C/Ie[ICTBYIE, MOTYT OBITb MCIIO/Ib30BAHBI B
ANEPHON BOMHE VI B ATEPHOM TEPPOPU3ME.

Apapuu Ha AIDC. OcHoBHasa omacHOCTb ADC —
BO3MOXKHOCTDb aBapmil C TAXKEIbIMM IIOCTIEfICTBI-
samu. ABapus Ha YepHoObuibckoit A9C B 1986
rofy — caMas KpyIHas 13 aBapyil TaKOro pofa.
Macmtabpl 3TOJ aBapuy HOCAT IOVICTMHE IJIO-
OanbHBII XapakTep. Ee mocnencTBus omyTnio Ha-
CeJIeHVe MHOTYX CTpaH. DKOHOMIYECKU yiep6 ot
YepHOOBITBCKOIL KaTacTpOdbl B TPY pasa IpPeBbI-
IaeT SKOHOMIUYEeCKUI 9P PeKT OT UCIOIb30BAHNA
aTOMHOJI 9HEPIMY 32 BECh CPOK ee CYLeCTBOBAHIA
no karactpodsl. [Toka mpobrema obecrieueHmst
0e30IaCHOCTY AJEPHOI SHEPTeTUKM OCTAeTCA He-
PELIEeHHOIA.

Bonpmme Hapgex bl yyeHble BO3ATalOT HAa TaKOM
NIE€PCIEKTUBHBIN ICTOYHMK SHEPIUM, KaK YIIPaBIi-
eMblil TepMoAepHbI cuHTe3. IIpu anepHoi peax-
uuu cusHKs (CMHTe3a) JIETKUX sfiep BOJopofia B
Ooree TsDKeNMOe PO Teisl BBIEAETCS OTPOMHOE
KONMM4ecTBO aHepruu. Ecmu ObI mporjecc cuHTe3a
yOa/loCh MCIONIb30BaTh ISl MPOM3BOACTBA JHEP-
TUM, TO OH OKa3ascsi Obl MpUMEPHO B 6 pa3 adex-



TUBHEE peaKIuN JiefleHuA ypaHa. VICTOYHMK ChIpbsA
MPaKTUYECKM HEOTPAHMYEH — BOJOPOJ, MOXKHO I10-
Jly4aTh 13 OKEaHCKOI BOAbL. B ofHOM KyOuueckoM
MeTpe BOJbI COIEPIKUTCA CTONBKO ANEP BOJOPOAA,
YTO OHM MOTYT JIaTh TaKOe€ K€ KOINYeCTBO SHEP-
UYL, KOTOpoe mony4yaerca npu cxuranny 200 ToHH
Hedru. [Ipn ynpasiseMoM TepMOsIepHOM CHHTe-
3e OTXOJOB HeT BooOIIe (He CYMTaTh >Ke OTXOLOM
XVMMIYeCK! VHEPTHBIN Ta3 Tenii!), HUKaKol pa-
[VIAlIOHHOM OIIACHOCTM TOXKE HET.

Vicrounnukom sHeprum CONHIIA ABIAETCA VIMEHHO
peakusA TEPMOSAJEPHOTO CHMHTE3a, IPOTEKAromasa
B HeJpax Hallero ceeTuia. [JlaBHasg TPymHOCTH B
OCYILI€CTB/IEHNN YIIPAB/AEMON TEPMOAIEPHOI pe-
aKIMM — KaK CO3JaTb U MOAJep>KaTh TEMIIEPATYPY
BO MHOTO MIIUIVOHOB I'PaflycoOB, KOTOpas Heo6Xo-
[VIMA /1A IPOTEKAHMA 9TOM PeaKIUIL.

Jlo cux nop, HeCMOTPS Ha BCe YCU/IMA YYEHBIX pas-
HBIX CTPaH, OCYIIECTBUTD YIIPAB/IAEMYIO PEAKIIIO

monymaﬁrre N OTBETbTEe

Mas 13 Ipyrmux JMICTOYHMKOB?

1. Kaxoi1 13 HeBO30OHOB/IAAEMBIX ICTOYHMKOB Y€/IOBEK Ha4a/l MCIIO/Ib30BATh PaHbIIIe BCEI0?
2. Kak moxxHO 6epeyp yromnp, HedTb 1 raz? V moyemy aTo He0OXOANMO?
3. Kakas ¢opma sneprum B kakylo npespaiaercs Ha AJC?

4. MO>XHO /1 yTBEP>KIaTh, 4YTO SHEPIVIA, BbI pabaTbiBaeMas Ha ADC, feleBsie, 4eM SHeprus, IoTydae-

TEPMOANEPHOIO CMHTE3a HE YIA€TCA.

Q B gem 3akmiouaerca onacHoCcTh ADC 1A /ofiell U OKPY>Kalolleit CpefbI? J




3AKNIOYEHUE

OHepreTnka — Ta 00/1aCTh YeTIOBEYECKOII JlesATe/b-
HOCTY, KOTOpasi OKasbIBaeT caMoOe PaspyLINTe/b-
HOe BO3fieVicTBMe Ha npupony. OTyacTu 3T0 BO3-
JiericTBYe 0OYC/IOB/IEHO 3aKOHAMY CaMOJ TIPUPOJIbI,
HampumMep, Ipy NpeobpasoBaHNUU IHEPIUN HU3KO-
ro KayecTBa B 9HEPruio 6ojiee BBICOKOTO KavueCTBa.
Ho Bo MHOIMX cryyasx 3arpsAsHeHue OKpY»Karo-
IIeil cpefibl He SIBJISIeTCS] HeM30eXXHBIM U CBSI3aHO
¢ HeaQdeKTUBHBIM MOTpebIeHNeM SHEPTUN, C MC-
[IO/Ib30BaHMEM HEBO30OHOB/ISAEMbBIX MCTOYHMKOB
9HEPIUM, C HEeXKeaHNUeM IepepadaTbiBaTb OTXO/bI
IPOM3BOACTBA U T. 1. DTM HETaTMBHBIE IIOCIIE]-
CTBUSI 9HEPrONOTPeO/IeHNs BIIOJIHE PEOJOINMBI,
XOTsI MHOIZIAa 9TO TpeOyeT 3HAYUTEIbHBIX CPENCTB

Y OCYIIECTB/IAETCS OOBIYHO C OONBIIMM TPYHOM.
Ho y genmoBedecTBa HeT BbIOOpa. Myutmapyel et
IMOHA0OMIINICH, YTOOBI YEJIOBEK CMOT JOCTUYD HbI-
HeIllIHell cTereHy UyBWIMsauyu. V ecnm Mbl Xo-
TVM, YTOOBI 4€/I0BEYECTBO U BCe JKMBOE Ha 3eme
IPOJIO/DKAJIO >KUTh U HACTAX/AThCs )KM3HDIO ellje
beccyeTHOE KOMMYECTBO ITOKOJIEHMII, TO VICHIONb-
30BaHue 0e301IacHOI ¥ BO30OHOB/I€MOI 9HEPT UM,
pasyMHas 9KOHOMUA U 3G (PeKTUBHOE JMCII0/Ib30Ba-
HIE VIMEIOLIENICA SHEPTUM — €IVHCTBEHHBIN CIIO-
c0o0 JOCTNYb ITOI LIEIN.

Ha nac meXut orpomMHas OTBETCTBEHHOCTb CO-
XPaHUTb MUP IPUTOJHBIM K IIPOKVBAHUIO JIIOJEN,
JKUBOTHBIX, PAaCT€HMI, BCEX >KUBBIX OPTraHM3MOB.
[TycTp 9TO cTaHeT Hallei OOIell L[e/IbI0 U IIe/IbI0
KaXXIoro 13 Hac!

Venexos sam!





