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YBaxxaembili nedazoea!

lMeped Bamu memoodudeckue MamepuaJisl, pa3pabomaHHble cneyuasabHo 0718 BAC, KOMopble NOMO2ym Op2aHU-
30BamMb BHEYpOYHY pabomy u nodesiumbcsi ¢ 0embMuU 3HAHUSIMU B PA3HbIX 061aCcmsx HayKu B u2poBoli popme.

OHu c030aHbI B paAMKAX hpoekma «AmOMHbIU ypoK», Komopbil cmapmoBas B 200 75-nemus amomHol npo-
MblwneHHocmu Poccuu. [Tpoekm nosy4un No3umuBHbIU OMK/IUK Nedaz20208B, U K HeMy npucoeduHusiocs 6osee
300 wkorn.

Ce200Hs «AmoMHbIll ypok» cmas yacmbio Homo Science — macwmabHo20 npocsemumesibckoz2o npoexkma [oc-
kopnopayuu «Pocamom». Homo Science — 3mo naowadka, 20e u3BecmHble y4éHble U Hay4YHO-NONY/IsipHbIe
67102epbl 0OBSACHAIOM C/I0XKHbIE BeuwjUu NPOCMbIM SI3bIKOM B CAMbIX PA3HbIX XAHPAX U popmamax. Imo b6onblue,
yeM Hay4HO-NoNYASPHAS NIAM@OPMAa — 3Mo ewé u pecmuBaau Hayku, popymsi, 1eKyuu, KOHKypchbl. KoHmeHm
Homo Science noneseH npu nposedeHuU YpPOKOB, @ MakKxe 071 CAMOCMOSMeIbHO20 U3y4eHUs WKOIbHUKaMU.
B 2021 200y npozpamma npuypoyeHa k [ody Hayku u mexHoso2uli B Poccuu.

Mpoexm «AmomHbIli ypok» BkIo4aem B cebsi oHalH- U ogaliH-mMeponpusmus, KypCbl NOBbIWEHUS KBAIU®U-
Kauuu, Macmep-K1acchl, NPocBemumesibCKUe NPoeKmsl, d makxe BUOeoypOK, Komopbil noMoxem nozpy-
3umbcs B HOBYO memy. Bcé amo Bbi Halidéme Ha calime amomMHbIOYPOK.pg

Pezucmpupyldmecs Ha calime u ydacmBaylime B npocBemumesibCKoM npoekme «3Hepausi bydyujezox»: puHaucm
BMecme C y4eHUKOM CMaHym y4acmHuUKamu 3kcheduyuu Ha CeBepHbili NOJIOC, a elé 0Ba nedaz202a C yHeHUKamu
nonadym Ha npocBemumesibckoe meponpusimue B Coyqu. [ns yyacmusi npedsoxume ydeHukam npolmu
Ha calime BUKMOPUHY NO meMe YpOKa — 3mo nepBbIl U3 mpEex 3manoB KOHKYpPCa.

Bcem nedazozam, y4acmByloujUM B npoekme «AmOMHbIU YPOK», Mbl HANPABUM 6/102000pCMBEHHbIe NUCbMQ,
Komopble O0No/IHAM Bawe Nopmaeosuo.

MNpucoepnHuTbCAa K NpoekTy Homo Science:

www.homo-science.ru

@homoscience_ru

homoscience_ru

homsci

®®®0O
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JDHeprua agpa.
be3yrnepogHoe 6yayuwee

Boszpacm: 5-7 knacc.

Lless: dopMmMpoBaHMe y o0byvatomxca NpeacTaBleHNn O KOHUenumMmM 6esyrnepogHoro 6yayuwero u 0CHOBHbIX
HanpaBfieHWsAX eé peanusaLuun.

3a0ayu:

pacckasaTb 06y4alOLWMMCS O PA3NIUYHBIX UICTOYHUKAX MONYYEHUSA SHEPIUN Ha 3eMie;

bopMMpPOoBaTL NPeaCcTaBAeHNE O MOCEACTBUAX MACLUTaOHOMO NPOMBILNIEHHOMO NPOU3BOACTBA (BbI-
Opochbl B aTMocdepy, NapHMKOBLIN 3P PEKT U MX NOC/IeACTBUSA) U HEOOXOAMMOCTU BHEAPEHUS KOHLLen-
umnm 6esyrnepogHoro dyayuiero;

NMO3HAKOMMUTb C a/IbTEPHATUBHBIMU UCTOYHUKAMU SHEPTUM U ATOMHOM SHEPreTUKON Kak Hanbornee 3¢-
(beKTUBHbBIM UCTOYHMKOM Ha OaHHbIA MOMEHT;

pacckasaTb O TEPMOSIAEPHOM SHEPreTMKe Kak TEXHONI0rMmM AoCTUXeHUs 6esyrnepogHoro byayuiero;

NnoKaszaTb B3aUMOCBS3b 1 B3aVMOB/INSIHME NMOBCEAHEBHOr0 NoBefeHWs B ObiTy 1 MOCNeACTBUIA Hepaumo-
HanbHOro noTpebneHus.

Mpednonazaemeble pe3ysbmamsi:

Ob6yuyatowmecs 3HatoT:

e  BWIbl 3/IEKTPOCTAHLMIA B 3aBUCMMOCTM OT UCMOJIb3YEMOIO UCTOYHMKA SHEPTUM;

e  MEXaHW3M BO3HUKHOBEHWS MAPHUKOBOrO 3G deKTa, ero nocneacTeums;

e yem BO30OHOBMSIEMbIE PECYPChI OTINHAIOTCS OT HEBO30OHOBNAEMbIX;

e PACNOJSIOXEHWNE KPYMHbIX 3/TEKTPOCTAHLMIA, UCMOMb3YIOLLMX BO30OHOBNSIEMbIE UCTOHHUKU SHEPTUN;

e  OCHOBHbIE MYTN NPUMEHEHWS YENIOBEKOM 3Heprum aapa (pacnaga u cMHTesa).

MmeloT npepcrasneHme:

e 00 OCHOBHbIX BEXaX UCTOPUUN SHEPTETUKM;
e 0 «3e/IEHOM SHepreTnKe», 3HalT 0 € 0CODEeHHOCTAX;
e O MPUHLMME OENCTBUSA AOEPHON peaKkLunuy;

e O CYyTU TEPMOSILEPHOIO CUHTE3a.

CnocobHbi:

e OLEHWTb BNMSAHME CBOEN NOBCEAHEBHOM XU3HWN Ha OKPYXAIOLLYO cpefy, B TOM YMC/1e Ha POCT KOH-
LeHTpaLuK yrnekncrioro rasa B atmocoepe;

e BblAenuUTb Npeumyectea A3C C TOUKM 3pEHUSI OTCYTCTBUS BPEAHbIX BbIDPOCOB B aTMOCdepy;

e aHANM3UPOBATb SIBMIEHNE C 3aKPEMNEHHOM 33 HUMK POSIN.

Heobxodumoe obecrneyeHue:

TexHn4yeckue cpencTea o TPAHCAALUN BUAEOPONNKOB, MpPe3eHTauum.
MpeseHTaUmA K 3aHATUIO.

BnaHku c 3agaHnem o TMNax aNeKTPOCTaHLMN.

BnaHku c aHKeTOM No pacyeTy 3KONOrMYeckoro cneaa.

KapTouku ¢ 3agaHunem gns rpynn (Ha3BaHUS 3N1EKTPOCTaHLMI).
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e bonbuwas kapta Poccun.

e )KeTOHbI U3 LLBETHOM DyMaru Afisa AeneHns Ha rpynmbl.
lMnaH nposedeHus:

1) BBepgeHue B Temy ypoka. MorpyxeHue B TEMaTUKY 3aHATUS.

2) WCTOYHUKM 3HEprum Ha 3emsie 1 3KOJOrusi: 3HAKOMCTBO C UCTOPUEN Pa3BUTUS SHEPreTUKU, BIUSHUEM
NPOMbILLIEHHOIO Pa3BUTUS HA 3KOJIOTUHO.

3) AnbTepHaTMBHbIE UCTOYHWUKW SHEPTUU, OCHOBbI aTOMHOW U AfepHO GU3MKM, AfEepHbIe PeakTopbl U aTOM-
Has S3HepreTuKa: 3HaKOMCTBO C «3e/IEHbIMUY UCTOYHUKAMU SHEPrUn, aTOMHasA 3HepreTrKa Kak Hanbonee
3¢ PEKTMBHBIN UCTOYHMK.

4) 3SHeprus 6yaoylero: TepMoSLepHbI CUHTE3 Kak NPUPOAHOe SIBIEHME, TEXHOJIOTUU ero KOHTPOMpye-
MOFO BOCNpOW3BeAeHus.

5) TopaBeneHue UTOroB, pedriekcusi: BUKTOPMHA, OLeHKa 00Y4HaoLWMMUCS NONYYEHHbIX 3HAHWUI U OMbITa.
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[NnaH npoBeaeHUA 3aHATUA

Buabl pen-
TenbHOCTU

O6pasoBartenb-
HOe copepXaHue

CopeprxaHue B3aMMOAENCTBUA YYaCTHUMKOB

Meparor

O6yyatowmecs

MnaHupyemble pe3ynbTaTbl
Ana obyyarowmxcs
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MpumeyaHus

BeepeHue B TeMy ypoKa

UcTOUYHUKM 3HEprum Ha
3emne un aKkonorua

MUWH

10
MUH

MpueeTcTBME
yuuTtens.

Pacckas yun-
Tensa, pabota B
napax, pabota
C aHKEeTOMN.

Buapl McTo4HMKOB
3Hepruun. Ucto-
pUsi SHEpPreTuKu.
MapHWKoBbIN
addexT U ero
nocneacTeus.

* NpuBeTCTBYET 06y4ato-
Lmxcs;
* coobLaeT TeMy ypoka.

* pacckasbiBaeT 06 uc-
Monb30BaHUMN YEJIOBEKOM
Pa3fIMYHbIX UCTOYHUKOB
3HEepruun 1 NocneacTBUNAX
3TOro NPUMeHeHus;

* bopmmpyeT nNpepcTas-
NeHne o NaPHUKOBOM
a¢ddekTe 1 ero nocnes-
CTBUSAX;

* opraHusyeT paboTy

B Mapax;

* opraHu3yeT paboTy

C aHKeTOoW;

* Mo pe3ynbTaTaM aHKeTbI
aKTyanu3upyeT y y4acT-
HWKOB NpefCcTaBNeHus
06 1x noBceHEBHOM
BAVSIHUM HA OKPYXato-

Wwyto cpeny.

* OTBeYaloT Ha NpuBeT-
CTBUWe, HacTpaumBatloTCs
Ha JanbHerlwyto paboTy.

* OTBEYaloT Ha BOMPOCh!
yuutens;

* 3a4at0T BOMPOChI;

* paboTaloT B napax;

* 3aMONHAOT aHKEeTy U
yyacTBytoT B 06cyxae-
HUM eé pe3y/bTaToB.

* UMeKoT NpencTaBneHne 06
OCHOBHbIX BEXaX NCTOPUK
JHEepPreTuku;

* 3HalOT BUAbl SNEKTPOCTaH-
LM B 3aBUCMMOCTU OT UC-
NnoJib3yeMoro NCToO4HuKa
Hepruu;

¢ 3HAalOT MeXaHU3M BO3HUK-
HOBEHWNA NAPHNUKOBOIro 3(1)—
dJEKTa, ero nocnencTteums,

* MOryT OL€HUTb BNIAHUE

CBOE MoBCeAHEBHOM XU3HU

Ha OKpyXatoLLyto cpesy, B
TOM YMCJIe HA POCT KOHLLEH-
TpaLumK yrnekMcIoro rasa B
aTMmocdepe.

Mpe3seHTaums.

Mpe3seHTaums.

bnaHku ¢ 3agaHmem o
TUNax BHEKTPOCTaHuMVI.

BnaHku c aHkeToOM.
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MnaHupyeMmblie pe3synbTaTbl ANA MpumeyaHus
obyuatowmxcs

AnbTepHaTUBHbIe UC-
TOYHUKM 3Hepruun. Oc-
HOBbI aTOMHO U
apepHon GU3MKU.
flnepHbie peakTopbl U
aTOMHas dHepreTuka.

10
MUH

Pacckas
yuuTens,
obcyxpe-
Hue, paboTa
B rpynnax.

AJ'IbTepHaTMBHbIe

MCTOYHUKN SHEepPrmnun.

Bo3obHoBnsieMocTb
pecypcosB. «3ené-
Has» 3HepreTuKa.
AnepHas aHepre-
TUKa. ATOMHble
3NEeKTPOCTAHLMN.

* pacckasblBaeT 0 B0306-
HOB/ISIEMbIX MCTOYHMKAX
3Heprum 1 KoHLenumm
6esyrnepoaHoro bygy-
wero;

* OpraHusyet paboTy B
rpynnax, npyu Heobxoau-
MOCTM AaeT NoACKA3KM
npw BbINONHEHUN 3343~
HUS;

* pacckasblBaeT 0 pa3Bu-
TUW Y NPUMEHEHUN
aTOMHOM 3Hepruu.

* OTBEYAlOT Ha BO-
MpoCbl, y4acTBYIOT B
ob6cyXaeHusXx;

* B rpynne BbIMNONHSIOT
3afaHuve no onpege-
NIEHUIO MeCToMNOosIoXe-
HUS KPYMHbIX
«3eNIEHbIX» 3N1EKTPO-
CTaHLUNNA.

* 3HaIOT, YeM BO30OHOBNsIeMble pe- | [pe3eHTauus.
CypCbl OT/IMYAIOTCS OT HEBO30OHOB-
nsembIx;

* 3HAIOT PACMOSIOKEHNE KPYMHbIX
3NEKTPOCTAHLMM, NCMOb3YIOLLMX
BO30OHOB/ISIEMbIE UCTOYHWNKM SHEP-
rmu;

* 3HAaKOMbI C MOHATUEM «3eNEHas
3HepreTuKa», 3HatoT 0 eé 0cobeHHo-
cTAX;

* UMeIoT NpeaCTaBeHne O NPUH-
umne eNCTBUS SAEPHON peakLmu;

* 3HAIOT OCHOBHbIE MYTU NPUMeHe-
HWS YeNOBEKOM SILePHOM SHepPruu;

* NOHUMaIOT npenmyuectsa A3C ¢
TOYKM 3pEHUS OTCYTCTBUS BPELHbIX
BbIOpOCOB B aTMOChepy.

bonbwas kapTa
Poccun.
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MpumeyaHus

DHeprusa 6yayuiero

MNopsepnexue ntoros. Pe-
dnekcusa

12
MUH

1
MUH

Pacckas
yuuTens,
obcyxpe-
Hue, paboTa
B rpynnax.

BukTopuHa,
obcyxaeHne
UTOroB 3a-
HATUS.

TepmosifepHbIA CUH-
Te3 B npupoge. MNpo-
6nemsbl ero
KOHTpONMpyemoro
BOCMpPOU3BEeHMs.
MexayHapogHbin
npoekT ITER.

3akpenneHuve nony-
YeHHoW UHdpopma-
umm

* OTBEYaloT Ha BO-
NpPOChbI, y4aCTBYIOT B
ob6cyxaeHusXx;

* paccKasblBaeT 0 CyTH
TEPMOSIAEPHOrO CUHTE3a,
YC/I0BUSAX, HEOBXOAUMbIX
L5 ero Bocrnpouseege-
HUSA;

* YYaCTBYIOT B 06CYX-
LEeHuu B rpynne.

* 3HAaKOMWUT C pa3paboT-

Kamu 1 NPOeKTamu B

cdepe BocnpounseeseHus

TEepMOsLepPHOro CUHTEe3a;

* OpraHu3yeT B rpynnax
obcyxaeHne akTyasnb-
HOro COCTOSAIHMS U Nep-
CMEeKTUB Pa3BUTUS
BOLOPOAHOW 3Hepre-
TUKW.

* MPOBOAWT BUKTOPUHY; | * y4acCTBYIOT B BUKTO-
pvHe 1 aHanu3e npo-
Wwezllero ypoka.

* c obyyatoWwmMMnCs aHa-
NU3MPYeT NpoLlesLumi

YPOK.

* UMeoT NpencTaBsieHne o0 CyTn
TepMmoanepHoOro CMHTe3a;

* 3HAlOT OCHOBHbIE NMPOEKTbI U
pa3paboTku, bnarogaps KOTOpPbIM
MOXHO CO3aTb 3HEpreTUYecKu
BbIFOAHYIO TEPMOSAAEPHYIO YCTa-
HOBKY;

* YMEIOT aHaNn3npoBaTb AB/1eHNe
C BaKpEHHEHHOVI 3a HUMK ponn.

* pasButune CrocobHOCTU K aHa-
N3y N CaMOaHanumsy.

Mpe3seHTaums.

YKeToHbl U3 LIBEeTHOM
6ymaru ona pene-
HWA Ha rpynmnbl.

Mpe3seHTaums.
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CueHapun nposeaeHuUs
aTOMHOrO ypoKa

BeBepeHue B TemMy ypoKa

Bepywwmii: obpbii aeHb, pebaTa! CerofHs Ha ypoKe Ham C BaMU NPEACTOAT HEOObIYHbIE BELLM: BMECTE Mbl Me-
peHeCEMCS Ha ThICAYM JIeT Ha3af, K POXAEHMWIO raflakTUK, PAaCCMOTPUM CaMble MeNbYanimMe U3 BUAUMBIX rnasy
MPOLLeCCOB U faxe 3arnsHem B Oyayuiee. Bce 3T, Kazanoch 6bl, fanekue apyr oT Apyra Belm, 06begUHSAET 0gHO
— CTpeMeHMe K «3e1éHOMy», CBOOOAHOMY OT BMELLATENIbCTB YENOBEKA B Npupoay, byayliemy.

MCcTOYHUKM SHeprum Ha 3emne 1 3KoJorusa

Bepywwmit: [laBalite ceiiyac BMeCTe Npocsienm, novyemy Takoe «3eféHoe» byayluee CTasio He NPoCcTo MeYTom oT-
OenbHbIX NOLEN, 3 3afa4el, OT pelleHnss KOTOPOM 3aBUCUT BO3MOXHOCTb fa/lbHENILEN XN3HM Ha 3emrie.

[aBHbIM-aBHO NtoasM Oblfla HE0OX0AMMA 3HEPrUst AN MPUFOTOBNEHMUSA NULLM U 060rpeBa Xunuua. ns storo
OHW M3HaYanbHO okuranu gpoea. Co BpeMeHeM NtoAn HaWIn B rnyGuHax 3eMnu yronb, HedpTb 1 ras. Ho nocne
OTKPbITUSI INIEKTPUYECTBA N NOSIBNEHUS MEXaHUYECKOro TpaHCnopTa (NapoBO30B M aBTOMOOMWNEN) OHWN Hay4u-
NUCb NepeBoaUTb TEMNO B ApYrve BUAbl SHEPrUW, MOCTPOUN SNEKTPOCTAHUUU U ABUraTeNN BHYTPEHHero
cropaHusi. MoTpebHOCTb B SHEPrMM 3HaUMTENbHO Bo3pocia. Kakme BUAbI 3NEKTPOCTAHLMIA Bbl 3HaeTe? Yem oHM
OTNIMYAIOTCS ApYr OT apyra?

Omeemeobl 0by4yarouuxcs

Bepywwmit: Cnacmbo 3a oTBeThl! A Tenepb S Npeasiiarald TOMHO 3aNOMHUTb, Kakue e OblBatoT SNeKTPOCTaHLMU U1
BbIMNOJIHUTb MOE 33aHne. Bam Heob6xoaMMo 06beaNHUTBECS C COCEA0M MO NapTe 1 NPaBUIbHO COOTHECTU onuca-
HWe 3NEeKTPOCTaHLMMU N e€ Ha3BaHWe.

Bedywuli pazoaém 6aaHKu ¢ 3a0aHuem (cm. MpunoxceHue 1). Oby4yaroujuecs 8binoaHAomM 3a0aHUe, a 3amem C ge-
Oywum rnposepsaom npasuabHOCMb €20 8bINOAHEHUS.

Bepywumit: [IBaguaThii BEK 03HAMEHOBASICS 3HAYUTENbHbIM NPOMBILLIEHHbIM pocToM. 3a 100 neT NPomn3BoACTBO
3Hepruu Boipoco B 50 pas. Tenepb Mbl He MOXEM NPEACTAaBUTL CBOK XM3Hb 63 TpaHCMopTa, 3/1eKTPoNprMbopPOoB.,
WHTepHeTa. LleHoW Takoro nporpecca cTano 3Ha4yMTesIbHOE MNOBbILEHWE COAEPXAHUSA YrNEKMCIIOro rasa B Hallen
atmocodepe.

OH NoABNSETCSH MPU CKUraHUM TOMIMBA, AaXe ec/iv Bbl He BUANUTE AbiM. OAUH KWUOrPamMMm Yris NPU COKUraHUm
NPUBOAUT K BbIOpOCy B aTMochepy NoyTy TPEX KMNOrPaMMOB YrIeKMCIIOro rasa.

MoBblleHWe cofep)aHUsa YIIeKMCIoro rasa NpMBoOAUT K MapHUKOBOMY 3ddekTy. HYacTb CONHeYHOro cBeTa, no-
najas Ha Hally njaHeTy, oTpaXaeTcs obpaTHO B KocMoc. OfHako bnarogaps yrnekucsiomy rasy, KOTopbii Kak
nnéHkKa NapHMKa NoKpbIBaeT 3emsio, BCE MeHblUe Terna BO3BPalLaeTcs 00paTHO B KOCMOC, U TeMnepaTtypa Ha
3emne HauMHaeT pacTu.

3a nocriegHIo0 ThiCAYY NIET Halla NiaHeTa ewWweé He Buaesna Takoro noteryieHMs. OcobeHHO OHO 3ameTHO Ha Ce-
BepHoMm [Montoce, rae 3a NocnegHUM BEK TeMMNepaTypa BblpoC/ia NOYTU Ha 4 rpapyca. KaxeTcs mano, HoO MocmMoT-
puTe Ha KapTy nbaoB B CeBepHOoM JlegoBUTOM okeaHe. XKEénTble MMHUM — 3TO rpaHuLbl Nbga Bcero 30 neT Hasag,.
MHormx Tbica4YeneTHUX NeJHMKOB YXXe He CYLLeCTBYET, @ yPOBEHb MMPOBOI0 OKeaHa NoAHsIcs Ha 15 cm.

B KOHeYHOM cYéTe, NoTenIeHNe KOCHYIOCh BCEro YeI0BEYECTBa, B AECSTKN Pa3 BO3POCSI0 YMCIIO NOrOAHbIX aHO-
Manni, B TOM YMC/Ie yparaHoB, 3aCyX U HABOQHEHUN.

He Tonbko npombiluieHHOe MPOU3BOACTBO SBAAETCH UCTOYHUKOM MOBbIWEHUA COAEPXaHMA YreKMcIoro rasa.
MoBceaHeBHas XM3Hb (MMTaHME, NepeMELLEHMA) TOXE CKNaabiBaeTCA B ONpeaenéHHbll cief Kaxaoro M3 Hac.



Homo -
Science

POCATOM

CueHapuli nposedeHus

W 3TOT cnep MOXHO paccumTaTtb. fl MpeAnarato KaxzoMmy U3 BaC Ceiivac 3anoJIHUTb aHKeTy, KoTopas Mo3BOnUT
y3HaTb, CKOJIbKO FEKTAPOB 3€MHOW MOBEPXHOCTU TpebyeTcs, 4ToObl 06ecneynTb BCe Balmn NoTpebHoCTU.

Bedywuli pazdaém b6aaHKu ¢ aHkemoli (cm. lNpunoxceHue 2). Obyyarouuecs 8binosaHAM 3a0aHue, a 3amem C ge-
oyuwum obcyroarom nosyvyeHHole OaHHbIE.

AnbTepHaTMBHbIE UCTOYHUKUN 3Heprum. OCHOBbI aTOMHOWN U siiepHON GU3MKK. AaepHble PeakTopbl U aTOMHas
3HepreTuKa.

Bepywmii: Kak Mbl CErofHs yXXe BCNOMHUAN, MOMUMO CKUIaHUS TOMJIMBA, YE/I0BEYECTBO MU3APEBNE HAay4YMIOoCh
MCMONb30BaTb 3HEPrUIO pek, BeTpa 1 ConHua. MHorve 13 Bac BUenv BeTpsiHble 1 BOASIHbIE MeSIbHULLbI, @ HEKO-
TOPbIM MNOCHACT/IMBMUNOCH NPOKATUTBLCS MO BOAHOM FNaAn Ha NapyCcHUKE, Pa3roHSEMOM CUON BeTpa.

Ha ceropHsi Bo BCEM MUpe CTPOSITCS COTHU BETPSIHbIX, CONTHEYHbIX U TMAPO31EKTPOCTAHLMIA. TO Tak Ha3blBaeMble
BO30OHOBNAIEMbIE UCTOUYHUKN SHEPTUN — UX HENb3A UCHepPMaTb, OHW BOCCTAHAB/IMBAIOTCS 33 CHET MPUPOLHbIX
npotieccos. MpeKpacHbI CNocob MOMYyYUTb SHEPIUI0 U He 3arpsisHUTb OKPYXatollyo cpeny. [ons «3enéHon
3HEPreTUKN», Kak e€ Ternepb NPUHSTO Ha3blBaTb, PAaCcTET OT rofa K rofy He TONbKO BO BCEM MUPE, HO U B HalLelN
CTpaHe. A 3HaeTe N1 Bbl, rae B Poccun HaxoasTcs Takue 31eKTpoCcTaHumm?

OTBeTbl 06yyatowmxca B cnyyae 3aTpyOHeHus, BeOywWwMIA MOXET Ha3BaTb M MOKasaTb Ha KapTe Takue
3nekTpocTaHumm, kak: CasiHo-WyweHckas MC (Pecnybnuka Xakacust), MapkuH-
ckasi BOC (PocToBckas obnactb), C3C «OxoTHMKOBO» (Pecnybnvka Kpbim), bpat-
ckas MC (MpkyTtckas obnactb), MyTHoBcKas N'eodC (KamyaTckuin kpaii)

Bepywumii: OfHaKoO BCe 3TU 3MEKTPOCTAHLMM HE CNOCOOHbI B OAVUHOYKY 3aMEHUTb Ham CKWUFraHWe ApoB, Yris,
HedTenpoaykToB. [leno B TOM, YTO BETEP He BCEraa AYeT, a CONHeYHble NaHenn 6ecrnonesHbl HoYblo. Heobxoamm
WCTOYHUK SHEPIUM, KOTOPbIN OyaeT C OfHON CTOPOHbI Ge30MacHbIM A8 NPUPOoAbI, a C APYron CTabubHO Bblae-
NSiTb 3HEPruio B l0O0E BpeMs [iHS B TeHeHMEe MHOMUX fieT. U TyT Ham Ha nomoLLb NpUxXoauT siaepHas pusmka.

Bcé, uTo Mbl HabNlOfaeM BOKPYF, COCTOUT U3 aTOMOB. VX yCTPOMCTBO AOCTAaTOYHO NpPoCToe. B LeHTpe aToMa ecTb
f4P0, @ BOKPYr HEro ABUIraeTcs pon U3 NIErKMX 3NEKTPOHOB. Bokpyr afpa aToma MoXeT BblTb pa3HOE KONNYECTBO
3neKTpoHoB. OT 3TOro KoIMYeCTBa 3aBUCSAT CBOMCTBA BELLECTBA, KOTOPOE U3 3TUX aTOMOB U cocTouT. ObbeanHsns
aTOMbI Pa3HbIX BELLECTB, Mbl MOXEM MOYYUTb SHEPrunto. Hanpumep, Kak Npu ropeHun: aTomsl yriepoga, Us Ko-
TOPbIX COCTOUT YrOJib, COEAMHSAIOTCSA C aTOMaMM KMCIOpoa U3 Bo3ayxa. ITOT npouecc AaéT sHepruto. Ho cTo net
Ha3aj 0Ka3anocb, HYTO Ky/a BbIFOJHEE He COeAMHATb Liefible aTOMbl, @ AeNUTb SAPA CaMbIX OONbLUNX U3 HUX.

B Heapax 3emnu cofepxunTca peakuii Metann — ypaH. Ero sgpo oveHb 6onbluoe U «HEKpENKoe», eciin ero no-
TPEBOXWUTb, OHO HEMPEMEHHO pachafaeTcs Ha YacTu. Mpu 3ToM BblAeNsieTcs 3Heprus, AN KOTOPOW MpULLIOCh
6bl COEAMHUTD AECATKM MUITIMOHOB aTOMOB Yriepoaa.

B Hawen cTpaHe B 1954 roay 3anycTunmn NepByt0 B MUPE aTOMHYIO 3IEKTPOCTaHLMIO. BrnepBble aToM nony4mn
MUpPHOE NpuMeHeHue. Bam npuxoamnnoch cnbiwaTb 0 Her?

Omeemeol obyyarouwuxca (ObHuHckas ASC, Kanyxckas obaacms).

3ddeKTUBHOCTL NPUMEHEHNSA SAEPHOrO TONANBA NopaxaeT. CpaBHUTE: B rof, COBPEMEHHasi aTOMHAs 3/1eKTPO-
CTaHumsa notpebnsieT 20 TOHH ypaHa U BbIAENSIET CTONIbKO 3HEPrUN, CKONBbKO BbIAENUNOCH Obl MPU CKUraHUM
2 500 000 TOHH yrns, 4To COOTBETCTBYET BbIOpOCY B aTMOCchepy 7 MUIIMOHOB TOHH YrNIeKMCNOro raza.

B Munpe Ha cerogHsa HacumTbiBaeTcsl 6oniee 200 aTOMHbIX 3/1€KTPOCTaHLUI, KOTOPble MPOM3BOASAT 0koo 15 % Bcen
MMPOBOW 3N1EKTPO3HEepPrUKn. JlIngepom B TexHonorum ctpontensctea ADC sensetcs Poccus.

DHeprusa 6yaywero

Bepywumii: OfHaKo MOMUMO SHEPruun pacnaja saep CyLWecTByeT U APYroi MOLHENWNA UCTOYHNK Be3syrnepos-
HoW 3Hepruu. MNpumep ero paboTbl Mbl BUAUM Kaxabll fieHb nocne Bocxoaa ConHua. BHyTpu Halwen 3Be34bl Npo-
WCXOAMT He pacnaj sAapa, Kak C YpaHOM Ha aTOMHbIX 3IEeKTPOCTaHLUMSX, 8 HA00OopOoT, sapa aTOMOB BOAOPOAA
CNIMBAOTCS APYr C APYrOM.
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CueHapuli nposedeHus

MoBTOPWUTL TaKOM NPOLLECC — MeYTa YenoBeYecTBa. [NaBHasA CIOXHOCTb — NMOBTOPUTbL Ha 3emrie yC/10BUSl, B KOTO-
pbiX OH NpoTekaeT Ha ConHLe: co3aaTb HEOOXOAMMYIO TEMMNEPATYPY U NIIOTHOCTL BellecTBa. A Beab 370 bonee
15 mMunnvoHoB rpagycoB. BrnepBble Takon TemnepaTypbl CMOMW AOCTMYb B HaleW CTpPaHe Ha yCTaHOBKe
TOKAMAK-3A 50 neT Ha3zaa. MexpayHapogaHbin npoekT ITER, B KOTOPOM 3HaUYNTENbHYIO POSb UFPAOT OTEHECTBEH -
Hble pa3paboTKK, NIaHUPYET 3anyCTUTb NEPBbLIN PEAKTOP, B KOTOPOM CTAHET BO3MOXHbIM 00beAUHATL SAPa aTo-
MOB, B Te4eHue bnuxanllero ecaTUIeTUa U OTKPbITb NMYTb K CO34aHUIO YXKe MPOMbILLIEHHbIX 06pa3LoB.

Mbl ycnenu o6cyanTb Tak MHOIO CNOCOO0B, KOTOPbIE NMO3BOJIAT NOASM MOJTyYaTb HYXXHOE KONIMYECTBO SHEPrUM
npu 3Tom coxpaHss 3emnto! [aBalite BMecTe nonpobyem oLeHUTb, Tak v 3T0. Cellvac KaxAoMy U3 BaC 51 B Cy-
YaHOM NopsiiKe pa3fam LBETHOM XETOH M MOCSIe 3TOro NonpoLy 00beAMHUTLCSA B FPYMMbl MO NOMY4eHHbIM LiBe-
Tam.

LleneHue Ha 5 2pynn 8 3aeucumocmu om ysema.

Bepywumit: Y kaxpgow rpynnbl OyaeT cBosi 3a4a4a. B TedeHne Tpéx MUHYT 06CyanTb BCe «3€NEHBIE» UCTOYHUKU
3Heprun, a 3aTem NoAeNnTbC CBOMMMU BbiBOgamu co Bcemu. Kaxpana rpynna nony4yaeT BOSMOXHOCTb MOJib30-
BaTbCS MHTEPHETOM U CMIPABOYHbBIMW MaTepUanamMmn Ansi NOMCKa AOMONHUTENbHbIX apryMeHTOB. 3a4ayu rpynn:

- YépHbin upeT. Kputnyeckas oueHka. Heobxoanmo BbISBUTb BO3MOXHbIE MPENATCTBUSA, PUCKM, ONMACHOCTMU.
- XKénTbi uBeT. MoMCK NPenmyLLECTB U NJHOCOB.
- KpacHbI uBeT. Kakue oLyl eHWs U IMYHble NPEANOIOXEHUS eCTb MO NOBOAY «3eJIEHBIX» UCTOYHMKOB SHEPIUN.

- Benbin uBeT. AHanu3 dakToB. YT yxe peanbHO JOCTUIHYTO B COKPALLEHUM BbIOPOCa YreKUCIoro rasa npu no-
NY4YeHUW SHEPrum, Yero oObLEKTMBHO He XBaTaeT.

- 3enéHbin LuBeT. [oncK Apyrux nyTen, KOTopble NO3BONAT COKPATUTb OMacHble BbIOPOCH! B aTMocdhepy.
Ob6cyrcoeHue 8 2pynnax, 8bicmyraeHus, obujee obcyxoeHue u nodsedeHue Uumozos.

Bepyuwumii: Cnacmb0 3a akTUBHYIO paboTy! Bonbluoi B3pbIB TEXHOMOrMIA B XX BeKe NPUBEN K TEMHbIM KNnmaTuye-
CKMM BpPeMeHaM, Nopa 1 Ham 3axKe4b CBOW 3BE3[bl, NCMOMb30BaTb «3eNEHYI0» 3Hepruto. M, BO3MOXHO, 3axeyb
3TW 3B€3[bl YAACTCA KOMY-TO M3 Bac.

looBedeHue umozoBs. Pegnexkcus

Bepywmii: BoT 1 NofoWEN K KOHLY HaL ypok. YTo Bbino caMblM BaXKHbIM CErogHs Ha ypoke? O 4ém Obl Bbl XOTeNU
y3HaTb 6onblwe? O YEM 13 CceropHsILLHEro Bbl Obl XOTENM PacckasaTb CBOMM ONIN3KUM?

Omeembl 06y4arouUXCH.

Bepywumii: B 3aBeplieHWe Hallen BCTpeYU AaBariTe NPOBEPUM, YTO Bbl Y3HANAW U 3aMOMHUN, U OTBETUM Ha BO-
NpPOChl BUKTOPUHBI.



CueHapuli nposedeHus

BOHpOCbI BUKTOPUHDI

B 4ém uenb mexxgyHapogHoro npoekta UT3P?

Kakue aneKTpocTaHuM1 UCMONb3yOT BO306HOBNSA-
eMble UCTOYHUKU SHeprun?

Ha kakux Bugax aneKkrTpocTaHuuii B Poccum Bbipa-
GaTbiBaeTCA 60nbLue BCEro 3NeKTpo3Heprum?

Kakune anekTpocTaHUUM NPOEKTUPYIOTCA C YYETOM
Aencrteua JlyHbl  ConHua ogHOBPEMEHHO?

B KakoM cy6beKkTe PD HaxopAaTcAa KpynHenwme con-
HEeYHbIe 3IeKTPOCTaHLUn?

Fpe n kKorpa 6bina nocTpoeHa nepBasd aTOMHasA
3neKTpocTaHuma?

Y10 TaKoe «3enéHble UCTOYHUKU DHEPrum»?

Y10 TaKoe «yrnepopHbii cneg»?

Yem onaceH napHUKOBbI 3pdeKT?
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3anycTuTb NepBbIN PeakTop, B KOTOPOM CTaHET BO3-
MO>XHbIM 0ObEAUHSATL fipa aTOMOB.

C3C, 3¢, BaC.

MosicHeHune: ConHue, BOAa U BETEP — Pecypcbl, KOTO-
pble He NCYepbIBaAOTCSA MO MEPE UX UCMOJb30BaHWS.

TennosnekTpocTaHUNN.

FeoTepMasibHble 3N1EKTPOCTAHLMM.

JTO 0Cob6bIN BUA, TMAPOINEKTPOCTAHLMNN, NCMOSb3YHO-
WM SHEPTUIO NPUINBOB, a GaKTUYECKM KMHETUYECKYIO
3Hepruio BpaweHua 3emnu. [pUIMBHbIE CTAHLMMU
CTPOSIT Ha Oepery MopeWn, rae rpaBUTaLMOHHbIE CUIbI
JlyHbl n ConHua ABaxAbl B CYyTKM WU3MEHSAIOT YPOBEHb
Boabl. KonebaHus ypoBHs Boabl y 6epera MoryT 4oCTu-
ratb 18 meTpoB.

Pecnybnuka Kpbim.

1954 r., ropog OGHUHCK.

Bo306HOBNSIEMbIE UCTOYHWUKW SHEPT UK, UCMONb30BaHME
KOTOpPbIX COKpaLLaeT BbIOpOChI yriepoaa B atmocdepy.

COBOKYMHOCTb BCEX BbIOPOCOB MAPHMKOBBIX Fa30B, NPo-
N3BELEHHbIX MPSMO M KOCBEHHO OTAENIbHbIM YenoBe-
KOM, OpraHu3aumneit, MepornpusaTUEM UM NMPOLYKTOM.

BbIMMpaHue BUA0B XUBOTHbIX (He ycneBatoT NpUCroco-
OUTbCA K ObICTPOMY NOTEMNJIEHMIO KIIMMATa).

MNoBblWeHne ypoBHA MOPA.

Mpobnembl B ceIbCKOM X035IMCTBE, KOTOPbIE BEAYT K HE-
LOCTaTKy NPOAOBOMLCTBUS.

Bepywumii: 1 Gnarogapto Bac 3a akTMBHOE yyacTue B Halem ypoke. [lo ceugaHus!



PEKOMEHAALINI
K MPOBEAEHMUIO
ATOMHOI'O YPOKA
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JlononHumesnbHble Mamepuassl

PekomeHpaunm K NpoBeAeHnIo
aTOMHOIO YPOKa

Bo3pacTHble 0c0O6eHHOCTU Y4aCTHUKOB

Yemoiivueoe sHumaHue — 10-15 MUHYT, fanee HeobXxoaMMa CMeHa AeaTeNnbHOCTHU.
MakcumanbHas npodosancumensHocms 3aHAamusa — 1 4ac ¢ oba3aTeNbHbIM NEPEPLIBOM.

Pe6GE&HOK B 3TOM BO3pacTe y4YnUTCA apryMeHTMPOBaTb, 4OKa3blBaTb CBOK TOUKY 3PEHUSA, Y HEMO aKTUBHee pa3BMBa-
eTcs abCcTpakTHOoe MbllwneHue. Beaylan aeaTenbHOCTb B 3TOM BO3pacTe NocTeneHHo NepexoamnT ¢ y4ébbl Ha 06-
WeHue, CTaHOBUTCA BaXHbIM OblTb B rpynne, B KOMaHOe. XOpOLWO MOAONOYT PosieBble U [AefoBble Urpbl,
00CyXaeHNEe KOHKPETHbIX KENCOB (TeKCTOBbIX, BUAEO). MOXHO faBaTb MeHee YETKMe 1 bonee TBOpYecKkue 3a-
Jayn, Nnpeanaratb BOMNPOCh! M NpobneMHble CUTyaLmm.

Bo3MoOXXHble TPYAHOCTU B NnpoBefeHUnN 3aHATUN

Ecnu Bbl CTONIKHYNIUCH C TEM, YTO y4acTHUK(K) 3agan(n) Bonpoc, Ha KOTOPLIA Bbl HE MOXETe OTBETUTb, TO MOXHO
MCNoJIb30BaTb Ccriedytowme cTpaTermm:

e [obnaropaputb 3a Borpoc (Ho He dopMmanbHasi 61arofapHOCTb, @ 03BYYUTb, MOYEMY 3TO MHTEPECHbIN,
YMECTHbIN, BaXKHbl BONPOC).

e [psAMO cKa3aTb, YTO MOXOXE, Bbl HE 3HAEeTe Ha HEero OTBET (M3BMHATLCSA HE HYXHO, Bbl He 0653aHbl 3HaTb
Kaxzayto aetarnb).

e ECnM eCTb BO3MOXHOCTb, ONEepPaTUBHO CBA3aTbCA C TEM, KTO TOYHO 3HAeT oTBeT. Ecim HeT — ckasaTb pe-
6sATam, YTO MOKa OCTaBUM 3TOT BOMPOC, @ BO BPEMS BbIMOMHEHUSA UMM 3a4aHMI NOCTapPaTbCsa HAUTU UH-
dbopmaumio 1 gaTb OTBET.

e Ecnuv onepatuBHO BbISICHNTb MPABUJIbHBIA OTBET HEBO3MOXHO, NPeanoXuTb pebaTam nogymaTb, Kakom
CNeLManucT MoXeT 3HaTb OTBET.

KpaTkoe onucaHue BapuaTueHbiX Gpopm

3apaHuve Mo COOTHECEHUIO HAa3BaHMA M ONUCAHUS 3/TEKTPOCTAaHLMN MOXHO 3aMEeHUTb Ha MPOCMOTP BUAEOPOJINKA
no 3Tol TemaTuke (BMAbl 3N1eKTPOCTaHUui). JIb6o MOXHO 3a rpynnamm oby4atoLWMXCa 3aKPenUTb TOT UM MHOM
BUL 3N1IEKTPOCTAHLMM U MONPOCUTb UX C UCMOJIb30BAHMEM CMPaBOYHbIX MAaTePUaNoB co3gatb UHorpacdumky ob
3NEKTPOCTaHLMAX.

Ha sTane Bonpoca, rae B Poccum HaxoasTcs «3enéHble» 31eKTPOCTaHLMU, MOXHO BMeCTe C 00y4aoLWMMNCA HAUTK
MX Ha KapTe.



AONOJIHUTEJIbHDIE
MATEPWAIJIbI
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LononHuTenbHbIE MaTepuasbl

CcbINKK Ha AOMNONIHUTE/IbHbIE MaTepualbl

TepmosigepHbili cuHTe3. DHeprus 6yayuiero. https://www.atomic-energy.ru/video/83070

Kak noctpoutb ConHue (cneumnanbHblit penopTa) https://www.atomic-energy.ru/video/72700
Poccusa 24).

FopusoHTbl aToma: UTIP. https://www.atomic-energy.ru/video/67296

Ypok «JKonornyeckne npobnembl aneKTposHep- https://resh.edu.ru/subject/lesson/5922/main/79074/
reTUKM U NyT"n UX pelueHna».

Kak paboTtaeTt A3C. https://rosatom.ru/about-nuclear-industry/powerplant/

BeTposHepreTuka. Kak paboTtaet? https://rosatom.ru/production/vetroenergetika/

BogopopHas sHepreTuka. https://rosatom.ru/production/vodorodnaya-
energetika/

Ypok «4ucTble UCTOUHUKU SHEPrUU». https://resh.edu.ru/subject/lesson/7927/start/306122/




BukKTopuHa

JHeprua agpa.
be3yrnepogHoe 6yayuee.



