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BcTynutenbHoe cnoBo

YBaxxaembili nedazoea!

Meped Bamu memoodudeckue Mamepua/isi, Pa3pabomaHHbIe cneyuasibHo 0/18 BaC, KOMOpPble NOMOo2ym op2aHU-
30BamMb BHEYpOYHY pabomy u nodesiumbcsi ¢ 0embMU 3HAHUSIMU B PA3HbIX 061aCcmsx HayKu B u2poBol popme.

OHU c030aHbI B paAMKAX hpoekma «AmOMHbIU ypoK», Komopbil cmapmoBas B 200 75-nemus amomHol npo-
MbiweHHocmu Poccuu. lpoekm nosy4un No3umuBHbIG OMK/IUK Nedq2020B, U K HemMy npucoeduHusiock bosee
300 wkon.

Ce200Hs «AmoMHbIll ypok» cmas yacmbio Homo Science — macwma6bHoz2o0 npocsemumersibcko2o npoexkma [oc-
kopnopayuu «Pocamom». Homo Science — 3mo naowadka, 20e u3BecmHble y4éHble U Hay4HO-NONY/IsipHbIe
67102epbl 06BSACHAIOM C/I0XKHbIE BeuwjUu NPOCMbIM SI3bIKOM B COMbIX PA3HbIX XAHPAX U popmamax. Imo b6onblue,
yeM Hay4HO-NONYASPHAS NIAM@OPMA — 3Mo ewé u pecmuBaau HayKU, PopyMbi, TeKyUU, KOHKYpPCbl. KoHmeHm
Homo Science noneseH npu nposedeHuU YpOKOB, @ MakKxe 071 CAMOCMOSMeIbHO20 U3y4YeHUs WKOIbHUKaMU.
B 2021 200y npozpamma npuypoyeHa k [ody Hayku u mexHoso2uli B Poccuu.

Mpoexm «AmomHbIli ypok» BkIo4aem B cebsi oHalH- U ogalH-mMeponpusmus, Kypcbl NOBbIWEHUS KBAU®U-
Kauuu, Macmep-K1acchl, NPocBemumesIbCKUe NPoeKmsl, d makxe BUOeOypOK, Komopbili noMoxem nozpy-
3umbCcs B HOBYIO memy. Bcé amo Bbi Halidéme Ha calime amomMHbIUYPOK.pg

Pezucmpupyldmecs Ha calime u ydacmaylime B npocBemumesibCKoM nNpoekme «3Hepausi bydyujezox»: puHaucm
BMecme C y4eHUKOM CmMaHym y4acmHuUKamu 3kcneduyuu Ha CeBepHbili NOJIOC, a elé 0Ba nedaz202a C yHeHUKamu
nonadym Ha npocBemumesibckoe meponpusimue B Coyqu. [ns yyacmusi npedsoxume ydeHukam npolmu
Ha calime BUKMOPUHY N0 meMe ypoKa — 3mo nepBbili U3 MPEx 3manoB KOHKYpCa.

Bcem nedazozam, y4acmByouUM B npoekme «AmOMHbIU YPOK», Mbl HANPABUM 6/102000pCMBEHHbIe NUCbMQ,
Komopbie A0NOJIHSM Bawe nopmegosiuo.

MNpucoepuHuTbCA K NpoekTy Homo Science:

www.homo-science.ru

@homoscience_ru

homoscience_ru

(f) homsci

@ HomoScience



4 |Homo -
Science
POCATOM

CopepxaHue

lNnaH npoBegeHNa aTOMHOIo ypoKa 5
CueHapuin NpoBefeHUs aTOMHOMO YypPoKa 11
PekomeHpaumu K NnpoBeaeHUo aTOMHOIO YPOKa 16

JononHutenbHble MaTepuansl 18



NJ1AH NPOBEAEHUSA
ATOMHOI'O YPOKA




; Homo -

POCATOM

JHeprusa agpa.
be3yrnepogHoe 6yayuwee

Boszpacm: 5-7 knacc.

Lens: popmmpoBaHue y oby4datolmxca NpeacTaBneHnin o KOHLEeNULUn 6esyrnepoaHoro OyayLiero U 0CHOBHbIX
HanpaBfieHWsAX eé peanusaLun.

3a0ayu:

pacckasaTb 00y4atoLWMMCS O Pa3fIMYHbIX UCTOYHUKAX MOyYEHMWS SHEPTUM Ha 3eMIe;

bopMMpPOBaTL NPeACcTaBAeHNE O MOCEACTBUAX MACLUTaOHOMO NPOMbILNIEHHOMO NPOU3BOACTBA (BbI-
Opocbl B aTMocdepy, NapHMKOBLIN 3PPEKT U MX NOC/IeACTBUSA) U HEOOXOAMMOCTU BHEAPEHUS KOHLLen-
umnm 6esyrnepopgHoro dyayuiero;

MO3HAKOMMUTb C a/IbTEPHATUBHBIMU UCTOYHUKAMU SHEPTUM U ATOMHOM SHEPreTUKON Kak Hanbonee 3¢-
(eKTUBHbBIM UCTOYHMKOM Ha OaHHbIA MOMEHT;

pacckasaTb O TEPMOSIAEPHOM SHEPreTMKe Kak TEXHONIOrMM AoCTUXeHUs 6esyrnepogHoro Gyayuiero;

NMoKasaTb B3aUMOCBS3b 1 B3aVMOB/INAHME NMOBCEAHEBHOI0O NOBEAEHMWS B ObITy M MOC/IeACTBUI HepaLmo-
HanbHOro noTpebneHus.

Mpednonazaemeble pe3ysbmamsi:

Ob6yuyatowmecs 3HatoT:

e  BUIbl 3/IEKTPOCTAHLMIA B 3aBUCMMOCTM OT UCMOJIb3YEMOIO UCTOYHMKA SHEPTUY;

e  MEXaHW3M BO3HMKHOBEHWSI MAapHMKOBOIo 3¢ deKTa, ero NocneacTeus;

e yem BO30OHOBIISIEMbIE PECYPChI OTINHAIOTCS OT HEBO30OHOBNAEMbIX;

e PACNOJSIOXEHWNE KPYMHbIX 3/TEKTPOCTAHLMIA, UCMOSb3YIOLLMX BO30OOHOBNASIEMbIE UCTOYHUKU SHEPTUN;

e  OCHOBHbIE MYTU NPUMEHEHMS YENIOBEKOM 3Heprum aapa (pacnaga 1 cMHTesa).

MmeloT npepcrasneHme:

e 00 OCHOBHbIX BEXaX UCTOPUUN SHEPTETUKM;
e 0 «3e/IEHOM SHepreTnKe», 3HatT 0 € 0CobeHHOCTAX;
e O MPUHLMMNE OENCTBUSA A0EPHON peakLuuy;

e O CYyTV TEPMOSILEPHOIO CUHTE3a.

CnocobHbl:

e OLEHUTb BAMSAHME CBOEN NOBCEAHEBHOM XU3HWN Ha OKPYXAIOLLYIO cpefy, B TOM YMC/1e Ha POCT KOH-
LeHTpaLuK yrnekncrioro rasa B atmocoepe;

e BblAenuUTb NpeumyLectBa A3C C TOUKM 3pEHUS OTCYTCTBUS BPEAHbIX BbIDPOCOB B aTMOCdepy;

e QHANM3UPOBATb SIBMIEHNE C 3aKPENNEHHOM 33 HUMUK POSIN.

Heobxodumoe obecrneyeHue:

TexHun4yeckue cpencTea onsa TPAaHCAALUN BUOAEOPONKOB, Mpe3eHTauum.
MNpeseHTaUmA K 3aHATUIO.

BnaHku C 3agaHnem o TMNax aNeKTPOCTaHLMN.

BnaHku c aHKeTOM NoO pacyeTy 3KONOrMYeckoro cneaa.

KapTouku ¢ 3agaHuem gns rpynn (Ha3BaHUS 3NEKTPOCTaHLUMIA).
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e bonbwas kapta Poccun.

e )KeTOHbI U3 LLBETHOM ByMaru Afia fAeneHns Ha rpynmbl.
lMnaH nposedeHus:

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

2) WCTOYHMKM 3HEeprum Ha 3emsie 1 3KONOorus: 3HAKOMCTBO C UCTOPUEN Pa3BUTUSI SHEPrETUKM, BIIUSIHUEM
NMPOMBILNIEHHOIO PA3BUTUS HA IKOMOMUIO.

3) AnbTepHaTMBHbIE UCTOYHUKN SHEPTUM, OCHOBbI aTOMHOW U AflepHOI GU3MKM, AAEpHbIE PeaKTopPbl U aTOM-
Has SHepreTUKa: 3HAaKOMCTBO C «3eJIEHbIMUY UCTOYHUKAMU SHEPrun, aTOMHas 3HepreTKa Kak Hambonee
30 PEKTUBHBIN MCTOYHMK.

4) DHeprus Gyayliero: TePMOALEPHbIN CUHTE3 KakK MPUPOAHOE SIBIEHNE, TEXHONOMMW Eero KOHTponupye-
MO0 BOCMPOU3BEAEHMS.

5) MoaBepeHue UTOro., pednekcns: BUKTOPUHA, OLeHKa 00y4atoWMMNCS NOSyHEHHbIX 3HAHWI 1 OMbITa.



MnaH nposedeHus

[NnaH npoBeaeHUA 3aHATUA

Buapbl pen-
TenbHOCTU

O6pasoBartenb-
HOe copepXaHue

CopeprKaHue B3aMMOAENCTBUSA YYaCTHUMKOB

Meparor

O6yyatowmecs

MnaHupyemble pe3ynbTaTbl
ANna obyvarowmxcs
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MpumeyaHus

BeepeHue B Temy ypoka

McTOUYHUKM 3HEprum Ha
3emne n aKkonorua

MUWH

10
MUH

MpueeTcTBME
yuuTens.

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

Buapl McTo4yHMKOB
3Hepruun. Ucto-
pusi SHEPreTuKm.
MapHWKoBbIN
a¢ddexT 1 ero
nocneacTeus.

* NnpuBeTCTBYET 0byYato-
Lmxcs;
* coobLaeT TeMy ypoka.

* pacckasbiBaeT 06 uc-
MoNb30BaHUUN YEJIOBEKOM
Pa3fIMYHbIX UCTOYHUKOB
3HEepPrum 1 NoCNeacTBUsX
3TOro NpUMeHeHus;

* bopMMpyeT NpeacTaB-
NeHne o NaPHUKOBOM

3¢ dekTe n ero nocnes-
CTBUSAX;

* opraHusyeT paboTy

B Mapax;

* opraHusyeT paboTy

C aHKeTOon;

* Mo pe3ynbTaTaM aHKeTbI
aKTyanusnpyeTy y4acT-
HWKOB NpefCcTaBNeHuUs
06 nx noBceHEBHOM
BAVSIHUM HA OKpPYXXato-
Lyto cpeny.

* OTBeYaloT Ha NpuBeT-
CTBUWe, HacTpamBatoTCs
Ha fanbHewnwyto paboTy.

* OTBEYAIOT Ha BOMPOChI
yuuTens;

* 33[1310T BOMPOChI;

* paboTatoT B napax;

* 3aMOMHSAIOT aHKETY U
y4acTBYIOT B 006Cyxae-
HUW e€ pe3yNbTaToB.

* UMEIOT NpeacTaBneHne o6
OCHOBHbIX BEXaX NCTOPUK
3HEepreTuku;

* 3HAOT BUAbI 3N1EKTPOCTAH-
LM B 3aBUCUMOCTN OT UC-
MoJib3yeMOro MCTOYHNKA
3Heprum;

* 3HAlOT MexXaHN3M BO3HUK-
HOBEHMSA NAaPHUKOBOTOo 3¢d-
¢dekTa, ero nocnencTeus;

* MOT'YT OLLEeHUTb BANSIHNE

CBOE MOBCeAHEBHOM XU3HU

Ha OKpyXatoLLlyto cpesy, B
TOM YMCJIE HA POCT KOHLLEH-
TpaLumMK yrnekMcIoro rasa B
aTMmocdepe.

Mpe3seHTaums.

Mpe3seHTaums.

BnaHku ¢ 3agaHvem o
TUMNAX 3NEKTPOCTAHLNNA.

BnaHku c aHkeTOM.



Buapbl pen-
TenbHOCTU

O6pasoBaTtesibHOE
coaepxaHue

CopeprKaHue B3aMMOAENCTBUA YYaCTHUMKOB

Meparor

O6yyatowmecs
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MnaHnpyeMmblie pe3synbTaTbl ANA MpumeyaHus
obyuarowmxcs

AnbTepHaTUBHbIe UC-
TOYHUKM 3Heprun. Oc-
HOBbI aTOMHOI U
anepHon GU3MKU.
flnepHbie peakTopbl U
aTOMHas dHepreTuka.

10
MUH

Pacckas
yuuTens,
obcyxpae-
Hue, paboTa
B rpynnax.

AJ'IbTepHaTMBHbIe

MUCTOYHUKN SHEeprmnun.

Bo3obHoBnsieMocTb
pecypcoB. «3ené-
Hasa» 3HepreTuKa.
ApnepHas aHepre-
TUKa. ATOMHble
3NEKTPOCTAHLMMN.

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

* OpraHu3yet paboTy B
rpynnax, npy Heobxoau-
MOCTM AaeT NoACKa3KM
npv BbiNONHEHUN 3343~
HUs;

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

* OTBEYAlOT Ha BO-
MpoCbl, y4acTBYIOT B
obcyxaeHusx;

* B rpynne BbIMNOMHSIOT
3afaHuve no onpege-
NIEHUIO MeCToMNoJIoXe-
HWUS KPYMHBbIX
«3eNIEHbIX» 3NEKTPO-
CTaHLUNN.

* 3HaIOT, YeM BO306HOBNsIeMble pe- | [pe3eHTauus.
CYpCbl OT/INYAIOTCS OT HEBO30OHOB-
nsembIx;

* 3HAIOT PACMOSIOXKEHNE KPYMHBbIX
3N1eKTPOCTaHL MM, NCMOJb3YHOLWMNX
BO30OHOB/ISIEMbIe UCTOYHWKM SHEP-
rmu;

* 3HAaKOMbI C MOHATUEM «3eNE€Has
3HepreTnka», 3HatoT 0 eé 0cobeHHO-
cTAX;

* UMeIoT NpeaCcTaBieHne O NPUH-
umne 0EeNCcTBUS SAEPHON peakLmu;

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

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

bonbwas kapTa
Poccun.



Buapbl pen-
TenbHOCTU

O6pasoBaTtesibHOE
coaepxaHue

CopeprKaHue B3aMMOAENCTBUA YYaCTHUKOB

O6yyatowmecs

Meparor

MnaHupyemble pe3ynbTaTtbl ANA
obyuarowmxcs
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MpumeyaHus

DHeprusa 6yayuiero

MNopsepneHue 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
KOHTPONIMpyemoro
BOCMpPOU3BEEeHMS.
MexayHapogHbi
npoekT ITER.

3akpenneHuve nony-
YeHHoW UHdopma-
umm

* OTBEYaloT Ha BO-
NpPOChbI, y4acTBYIOT B
ob6cyxaeHunsXx;

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

* YYaCTBYIOT B 06CyX-
LEeHUW B rpynne.

* 3HAaKOMWUT C pa3paboT-

Kamu 1 NpPOeKTamu B

cdepe BocnpounseeseHust

TEepMOSLEPHOro CUHTE33;

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

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

* c obyyatoWwMMnCs aHa-
NU3MPYeT NpoLlesLumi

YPOK.

* UMeT NpencTtaBsieHne o0 CyTn
TepMoAaaepHoOro CMHTe3a;

* 3HaOT OCHOBHbIE NMPOEKTbI U
pa3paboTku, 6rarogaps KOTOpbIM
MOXHO CO3aTb 3HEpreTU4ecKku
BbIFOAHYIO TEPMOSIAEPHYIO YCTa-
HOBKY;

* YMEIOT aHaIn3npoBaTb AB/1eHNE
C BaKpEHHEHHOVI 3a HUMKU ponn.

* pasButTune CrocobHOCTU K aHa-
N3y N CaMOaHanumsy.

Mpe3seHTaums.

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

Mpe3seHTaums.
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CueHapun nposeaeHus
aTOMHOrO ypoKa

BeBepeHue B TeMy ypoKa

Bepywumii: [obpbii feHb, pebaTa! CerofHs Ha ypoKe Ham C BaMU NPEACTOAT HEOObIYHbIE BELLM: BMECTE Mbl Me-
peHeCEMCS Ha ThICSYM JIeT Ha3af, K POXAEHUIO ralakTUK, PACCMOTPUM CaMble MeNbYanmMe U3 BUAUMBIX F1asy
MpoLLeCCcoB U faxe 3arnsHem B byayuuee. Bce 3T, kKazanoch Obl, fanekue apyr oT Apyra Bellm, 06begUHSAET OAHO
— CTpeMneHue K «3e1éHoMy», CBOOOAHOMY OT BMELLaTeNIbCTB YeNoBeKa B Npupoay, byayliemy.

McTOYHUKM SHeprum Ha 3emne 1 3KoJorusa

Bepywwmin: [laBalite ceityac BMeCTe Npocsienm, novyemy Takoe «3eféHoe» byayluee CTaso He NPoCcTo MeYTom oT-
OenbHbIX NOLEN, @ 3afa4el, OT peLleHnss KOTOPOW 3aBUCUT BO3MOXXHOCTb JajibHENLLEN XNU3HM Ha 3emre.

[aBHbIM-[aBHO Ntoasm Gblna HeobxoaMMa 3Heprust Afs MPUrOTOBAEHMS MULLM U 060rpeBa Xunuwa. Jns sToro
OHW M3HaYanbHO okuranu gposa. Co BpeMeHeM NtoAn HaWAW B rNyGUHaxX 3eMan yrofib, HedpTb 1 ras. Ho nocne
OTKPbITUSI INIEKTPUYECTBA 1 NOSIBNEHUA MEXaHUYECKOro TpaHCnopTa (NapoBO30B M aBTOMOOMMEN) OHWN Hay4Yu-
NUCb NepeBoAUTb TEMNO B ApYyrve BUAbl SHEPrUM, MOCTPOUNN 3NEKTPOCTAHUUU U ABUraTeNn BHYTPEHHero
cropaHusi. NMoTpebHOCTb B SHEPrMM 3HaUYMTENbHO Bo3pocia. Kakme BUAbI 3NEKTPOCTAHLMIA Bbl 3HaeTe? Yem oHM
OTNMYAOTCA ApYr OT Apyra?

Omeembl oby4yarouuxcs

Bepywwmit: Cnacrbo 3a oTBeThl! A Tenepb S Npeasiarald TOYHO 3aNOMHUTb, Kakue e OblBatoT 3NeKTPOCTaHLMK U1
BbIMNOJIHUTb MOE 3aaHne. Bam Heob6xoaMMo 06beaNHUTLCS C COCEA0M MO NapTe 1 NPaBUIbHO COOTHECTU onuca-
HWe 3NEeKTPOCTaHLMM N e€é Ha3BaHWe.

Bedywuli pazdaém 6aaHKu ¢ 3a0aHuem (cm. MpunoxceHue 1). Obyyaroujuecs 8binoaHAM 3a0aHUe, a 3amem C ge-
Oywum rnposepsaom npasuabHOCMb €20 8bIMNOAHEHUS.

Bepywwuin: [1safLaTbhii BEK 03HAMEHOBAJICA 3HAYUTEbHBIM NMPOMbILLEHHBIM pocToM. 3a 100 neT Npon3BOLCTBO
3Heprum Bbipocsio B 50 pas. Tenepb Mbl HE MOXeM NpeACcTaBUTb CBOK XM3Hb O0e3 TpaHCNopTa, 3/1eKTPonpubopos,
MHTEpPHEeTa. Ll,eH0|7| TAaKOro nporpecca Ctanao 3Ha4ynTesibHOe NoBbllLeHNEe COOAePXKXaHUNA YINEeKUCIOro rasa B Halwen
aTMmocdepe.

OH NOoSsIBNAETCS NPU COKUraHWUM TOMNUBA, JaXe eC/iM Bbl He BUAauTe AbiM. OAMH KMIOrPaMM YIS Npu OKUraHUm
NPVBOAUT K BbIbBpoCy B aTMocdhepy NoYTH TPEX KMIOFPaMMOB Yr/1IeKMCI0ro rasa.

MoBblleHNe coaepXXaHWa YreKMCI0ro rasa NpUBOAUT K NapHMKoBOMyY 3ddekTy. YacTb conHe4Horo ceeTa, no-
najas Ha Hally niaHeTy, oTpaxaeTca obpaTHO B kocMoc. OfHako brnarogaps yriekncsiomy rasy, KoTopbin Kak
NAEHKa NapHMKa NOKpPbIBaeT 3emsto, BCE MeHblUe Ternia BO3BpalaeTca 06paTHO B KOCMOC, 1 TeMnepaTypa Ha
3emne HayMHaeT pacTu.

3a nocriegHIo0 ThICAYY NIET Halla NiaHeTa elWweé He Buaena Takoro notersieHMs. Ocob0eHHO OHO 3ameTHO Ha Ce-
BepHoMm [Montoce, rae 3a NocniegHUM BeK TeMMnepaTypa BblpoC/a NoYTU Ha 4 rpagyca. KaxeTcs mano, HoO MocmMoT-
puTe Ha KapTy nbaoB B CeBepHOM JlegoBUTOM okeaHe. XKEénTble NMMHUM — 3TO rpaHuLbl Nbga Bcero 30 neT Hazag,.
MHoOrux ThicA4YeneTHMX NefHNKOB yXe He CyLLeCTBYeT, a YpOBeHb MMPOBOro OKeaHa nogHancsa Ha 15 cm.

B KOHeYHOM cY€Te, NoTenIeHe KOCHYIOCh BCEro YeI0BEYECTBa, B AECSTKN pa3 BO3POCSI0 YMCIIO NOrOAHbIX aHO-
Manum, B TOM YMCJIe yparaHoB, 3aCyX U HABOQHEHUN.

He Tonbko npombiluieHHOe MPOM3BOACTBO SB/AETCH NUCTOYHUKOM MOBbIWEHUSA COAEPXaHMA YreKMCnoro rasa.
MoBceaHeBHas XM3Hb (MUTaHME, MepPeMELLEHMA) TOXE CKNaAbIBAaeTCA B ONpeAenéHHbl cfief Kaxaoro M3 Hac.
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W 3TOT cnep MOXHO paccumTaTtb. fl NpeAnarato Kaxzomy U3 BacC Ceiivac 3anoJIHUTb aHKeTy, KoTopas NMo3BOnUT
y3HaTb, CKOJIbKO FEKTapOB 3eMHOW MOBEPXHOCTU TpebyeTcs, 4Tobbl 06ecneynTb BCe Ballmn NoTpebHoCTU.

Bedywuli pazdaém b6aaHKu ¢ aHkemoli (cm. lNpunoxceHue 2). Obyyaroujuecs 8binosHAM 3a0aHue, a 3amem C ge-
oywum obeyroarom nosyvyeHHole OaHHbIE.

AnbTEepPHaTMBHbIE UCTOYHUKWN 3Heprun. OCHOBbI aTOMHON U siiepHON GU3MKU. AaepHble PeakTopbl U aTOMHas
3HepreTuKa.

Bepywmii: Kak Mbl CEFOfHS yXXe BCIOMHUAN, MOMUMO CKUFaHUS TOMJIMBA, YE/I0BEYECTBO M3APEBe HAay4YMN0Ch
MCMONb30BaTb 3HEPrUio pek, BeTpa 1 ConHua. MHorve 13 Bac Buaenv BeTpsiHble U BOASIHbIE MefIbHULLbI, @ HEKO-
TOPbIM MNOCHACT/IMBMUNOCH NPOKATUTLCS MO BOAHOM FNaAn Ha NapyCcHUKE, Pa3roHSEMOM CUON BeTpa.

Ha cerofHsi BO BCEM MUpe CTPOSITCS COTHU BETPSIHbIX, CONHEYHbIX U TMAPO31EKTPOCTaHLMIA. TO Tak Ha3biBaeMble
BO30OHOBNAEMbIE UCTOUYHUKN SHEPIUN — UX HENb3A UCHepnaTb, OHU BOCCTAHAB/IMBAIOTCS 33 CHET MPUPOLHbIX
npotieccos. MNpeKkpacHbI cnocob NoNyYUTb SHEPrUI0 U HEe 3arpsi3HUTb OKpyXatowyo cpeny. [Jons «3enéHoMn
3HEpPreTUKN», Kak eé Terepb NPUHSTO Ha3blBaTb, PAaCTET OT rofa K rofly He TO/IbKO BO BCEM MUPE, HO U B Hallel
CTpaHe. A 3HaeTe N1 Bbl, rAe B POCCUM HaxoasTca Takue 31eKTPoCcTaHLUm?

OTBeTbl 06yyatowmxca B cnyyae 3aTpyOHeHus, BeOywWwMIA MOXET Ha3BaTb M MOKasaTb Ha KapTe Takue
3NeKTpocTaHumu, kak: CasHo-yweHckasa MC (Pecnybnuka Xakacus), MapkuH-
ckas BOC (PocToBckas obnactb), C3C «OxoTHMKOBO» (Pecnybnuka Kpbim), bpat-
ckas MC (MpkyTtckas obnactb), MyTHoBckas N'eodC (KamyaTckuin kpaii)

Bepywumii: OfHaKo BCe 3TU 3MEKTPOCTAHLMM HE CNOCOOHbI B OAUHOYKY 3aMEHUTb Ham CKWraHWe ApoB, Yris,
HedTenpoaykToB. [leno B TOM, YTO BETEP He BCeraa AyeT, a COMHeYHble NaHenn 6ecrnonesHbl HoYbto. Heobxoanm
WCTOYHUK SHEPIUM, KOTOPbIN OyaeT C OfHON CTOPOHbI Ge30MacHbIM ANg NpUpoabl, a C APYron CTabubHO Bblae-
NSTb 3HEPruio B loOoe Bpems [Hsl B TEHEHME MHOMUX fieT. M TyT Ham Ha NomoLLLb NPUXOAUT siaepHas pusmka.

Bcé, uto Mbl HabnlOfaeM BOKPYF, COCTOUT U3 aTOMOB. VX yCTPOMCTBO AOCTaTOYHO NpocToe. B LLeHTpe aToMa ecTb
$4P0, @ BOKPYr HEro ABUraeTcs PO U3 NNErKMX 3NEKTPOHOB. BoKpyr afpa aToMa MOXET ObITb pa3HOe KOSIMYECTBO
3nekTpoHoB. OT 3TOro KoIMYeCTBa 3aBUCSAT CBOMCTBA BELLECTBA, KOTOPOE M3 STUX aTOMOB U cocTouT. ObbeanHsns
aTOMbI Pa3HbIX BELLECTB, Mbl MOXEM MONYYUTb SHEPruto. Hanpumep, Kak Npu ropeHun: aTomsl yrinepoga, us Ko-
TOPbIX COCTOUT YroJib, COEAMHSAIOTCS C aTOMaMM KMCOpoa U3 Bo3ayxa. ITOT nNpouecc AaéT sHepruto. Ho cTo net
Ha3aj 0Ka3anoch, YTO Ky[a BbIFOHEE He COeAMHSATL Liefible aTOMbl, @ AeNUTb SAPa CaMblX OONbLUNX U3 HUX.

B Heapax 3emnu cofepxuTca peakuini metann — ypaH. Ero sgpo oveHb 6onblioe U «HEKpenKoe», eciin ero no-
TPEBOXWUTb, OHO HEMPEMEHHO pacnajaeTca Ha YacTu. Mpu 3Tom BblaensieTcs 3Heprus, Anas KOTOPOW NpULLIOCh
Obl COEAMHUTD AECATKM MUIIMOHOB aTOMOB Yriiepoaa.

B Hawewm cTtpaHe B 1954 roay 3anycTuUnn NepBy0 B MMPE aTOMHYIO 3NeKTPOoCTaHuMIo. BnepBble atom nonyuun
MUpPHOE NpMMeHeHne. Bam npuxoannock cibiwaTh 0 Her?

Omeemeol obyyarouwuxca (ObHuHckas ASC, Kanyxckas obaacms).

JPheKTUBHOCTb MPUMEHEHUS AAEPHOMO TONAMBA NopaxaeT. CpaBHUTE: B rog, COBPEMEHHAs aTOMHas 3/1eKTPO-
CTaHuus notpebnset 20 TOHH ypaHa M BblAENAET CTONbKO 3HEPrnn, CKOMbKO BbIAENMNOCh Obl NPU COKUFraHUK
2 500 000 TOHH yrns, 4TO COOTBETCTBYET BblOpOCy B aTMocdepy 7 MUINIMOHOB TOHH Yr/1eKMCI0ro rasa.

B Mupe Ha cerogHs HacuuTbiBaeTcs 6onee 200 aTOMHbIX 31EKTPOCTAHLMIA, KOTOPbIe MPOM3BOAAT okosio 15 % Bcew
MMWPOBOW 3NEKTPO3HEePrnn. JlInaepom B TexHonorum ctpoutensctsa ASC aenaetcsa Poccus.

DHeprusa 6yaywero

Bepywumii: OfHaKo MOMUMO SHEPruun pacnaja saep CyLWecTByeT U APYron MOLHENWNA UCTOYHNK Be3yrnepos-
HoW 3Hepruu. MNpumep ero paboTbl Mbl BUAUM Kaxabll fieHb nocne Bocxoaa ConHua. BHyTpu Halwewn 3Be3abl Npo-
NCXOAMT He pacnaj fAapa, Kak C YpaHOM Ha aTOMHbIX 3/IEKTPOCTaHLUMAX, @ HA00OopOoT, sapa aTOMOB BOAOPOAa
CIMBAOTCS APYr C APYrOM.
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MoBTOPWUTL TaKOM NPOLLECC — MeYTa YenoBeYecTBa. [NaBHasA CI0XXHOCTb — NMOBTOPUTbL Ha 3emrie yC/10BUSl, B KOTO-
pbiX OH NpoTekaeT Ha ConHLe: co3aaTb HEOOXOAMMYIO TEMNEPATYPY U NIIOTHOCTL BellecTBa. A Beab 370 bonee
15 mMunnvoHoB rpagycoB. BrnepBble Takon TemnepaTypbl CMOMAW AOCTMYb B HalleW CTpPaHe Ha YCTaHOBKe
TOKAMAK-3A 50 net Hazag. MexpayHapoaHbii npoekT ITER, B KOTOPOM 3HaUMTENbHYIO POJib UTPAKOT OTEHECTBEH-
Hble pa3paboTKK, NIaHUPYET 3anyCTUTb NEPBbLIN PEAKTOP, B KOTOPOM CTAHET BO3MOXHbIM 00beAUHATb A pa aTo-
MOB, B Te4eHue bnunxalllero ecaTUIeTUa U OTKPbITb NMYTb K CO34aHUIO YXXe MPOMbILLIEHHbIX 06pa3LoB.

Mbl ycnenu ob6cyanTb Tak MHOIO CNOCOO0B, KOTOPbIE NMO3BOJIAT NIOASIM MOJTyYaTb HYXXHOE KOJIMYECTBO SHEPrum
npu 3Tom coxparss 3emnto! [aBaliTe BMecTe nonpobyem oueHUTb, Tak v 3T0. Celrvac KaxaoMy U3 BaC 51 B Cy-
YaHOM NopsiAKe pa3fam LBETHOM XETOH M MOC/Ie 3TOro NonpoLy 06beaMHUTLCSA B FPYMMbl MO NONYyYEHHbIM LiBe-
Tam.

LHeneHue Ha 5 2pynn 8 3asucumocmu om ysema.

Bepywumii: Y kaxpon rpynnel OyaeT cBosa 3agadva. B TeuyeHne TPEX MUHYT 06CYANTb BCE «3€NEHbIE» UCTOYHUKM
3Heprun, a 3aTem NoAennTbCs CBOUMMM BbiBOZamu co Bcemu. Kaxpaana rpynna nonyvyaeTr BOSMOXHOCTb MOJIb30-
BaTbCA MHTEPHETOM M CNPaBOYHbIMU MaTepUanamm ans NoMcKa AOMNOHUTENbHbIX apPryMeHTOB. 3agayuu rpynn:

- YépHbin ugeT. Kputnyeckas oueHka. Heobxoanmo BbISIBUTb BO3MOXHbIE MPENATCTBUSA, PUCKM, OMACHOCTHU.
- XKénTbii ugeT. MNonck NpenmMyLLecTB 1 NCOB.
- KpacHbin ueeT. Kakue ollyLeHms 1 nnYHble NPeanosioXeHMs eCTb N0 NOBOAY «3€1EHbIX» MCTOYHUKOB SHEPI M.

- benbii LBeT. AHanu3 gakToB. YTo yXe peasibHO AOCTUIHYTO B COKPaLLeHMMN BbIOpOCa YrieKncsioro rasa npu no-
Ny4YeHUN SHEpPrum, Yero oObEKTUBHO He XBaTaeT.

- 3enéHbin uBeT. [Tonck Apyrmx nyTen, KOTopble NO3BONAT COKPAaTUTb ONacHble BbiIGpoCkl B aTMocdepy.
ObcyrcoeHue 8 2pynnax, ebicmynaeHus, obujee obcyxioeHue u nodsedeHue umozaos.

Bepywumii: Cnacr60 3a akTUBHYO paboTy! bonbluoi B3pbiB TexHOMOrMiA B XX BEKE NPUBESN K TEMHbIM KMMaTHye-
CKUM BpeMeHaM, Nopa M HaMm 3aXeyb CBOW 3BE3[bl, UCMONb30BaTh «3e/IEHYIO» 3HEpPruto. M, BOIMOXHO, 3axeyb
3TW 3BE3[bl YAACTCA KOMY-TO M3 BaC.

lNodsedeHue umozoB. Pegprexkcus

Bepywmii: BoT 1 NofoLWén K KOHLY Hall ypok. YTo Obl10 caMbiM BaXKHbIM CerofHsi Ha ypoke? O Yém Obl Bbl XOTENM
y3HaTb 6onble? O YEM U3 CerofHsILIHEro Bbl Obl XOTENIM pacckasaTb CBOUM BAN3KUM?

Omeembl 06y4aroUUXCA.

Bepywumii: B 3aBeplueHWe Hallen BCTpeYU faBaniTe NPOBEPUM, YTO Bbl Y3HANW U 3aMOMHUN, U OTBETUM Ha BO-
NPOChl BUKTOPUHBI.
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BOHpOCbI BUKTOPUHDI

B 4ém uenb mexxgyHapogHoro npoekta UT3P? 3anycTuTb NepBbI peakTop, B KOTOPOM CTaHET BO3-
MOXHbIM 06beANHATL AApa aTOMOB.

Kakue sanekTpocTtaHuuMm ucnonb3yiot Bo3o6HoBna- C3C, 3¢, B3C.

2
EMBLIEMCTONHUKW SHepruv: MosicHeHue: ConHLe, BOAa U BETEp — Pecypchl, KOTo-

Pble HE NCHepPnbIBakOTCA NO Mepe NX NCMNOJIb30BaHNUA.

Ha kakux Bugax anekTpocTaHuuii B Poccum Bbipa- TennosnekTpoCcTaHLuu.
GaTbiBaeTCA 60nbLue BCEro 3NeKTpo3Heprum?

Kakue anekTpocTaHLUM NPOEKTUPYIOTCA C YYETOM [eoTepMarnbHble 3MeKTPOCTaHL UK.

7 2 5
AeicTeua JlyHbl u ConHua OAHOBPEMEeHHO? 370 0cobbIit BUA MMAPO3NEKTPOCTAHLMM, NCMOMb3YIo-

LU SHEPrUi0 NPUIUBOB, @ GaKTUYECKN KMHETUYECKYHO
3Hepruio BpaweHua 3emnu. [MpunvBHbIe CTaHUUK
CTpoAT Ha bepery mMopeWn, rae rpaBUTALMOHHBIE CUTbI
JNlyHbl v ConHua ABaxAbl B CYyTKWU U3MEHSIOT YPOBEHb
Boabl. KonebaHua ypoBHs Boabl y 6epera MoryT AoCTU-
ratb 18 meTpos.

B kakom cy6bekTe PD HaxopAaTcA KpynHenwme con- Pecny6nvka Kpbim.
HeYHbIe dNIeKTpoCcTaHLUN?

Fpe u Korga 6bina nocrpoeHa nepBasA aToMHas 1954 r., ropog OGHUHCK.

3neKTpocTaHuma?

YTo Takoe «3enéHble UICTOYHUKN SHeprum»? Bo3o6HoBNSIEMblE UCTOYHWUKW SHEPT UK, UCMO/b30BaHME
KOTOpPbIX COKpaLLaeT BbIOpOChI yriepoaa B atmocdepy.

YTo TaKoe «yrnepopHbiii cnepy»? COBOKYMHOCTb BCEX BbIOBPOCOB MapHMKOBbLIX Fa308B, Npo-
M3BeAEHHbIX MPAMO M KOCBEHHO OTAENbHbIM YenoBe-
KOM, OpraHu3aumen, MepornpusaTUem v NPoayKTOM.

Yem onaceH napHUKOBbI 3pdeKT? BbiMU1paHue BUAOB XUBOTHbIX (He ycreBatoT NPUCOCOo-

OUTbCA K ObICTPOMY NOTEMNJIEHMIO KIIMMATa).
MoBbilEHWE YPOBHS MOPS.

Mpobnembl B celIbCKOM XO35IMCTBE, KOTOPbIE BEAYT K HE-
LOCTaTKy NPOAOBONLCTBUS.

Bepywumit: fl Gnarogapto Bac 3a akTMBHOE yyacTue B HaweMm ypoke. [lo ceugaHus!



PEKOMEHAALINI
K MPOBEAEHMUIO
ATOMHOI'O YPOKA
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PekomeHpaunm K NPOBEeAEHNIO
aTOMHOIO YPOKa

Bo3pacTHble 0cO6eHHOCTU Y4aCTHUKOB

Yemoiivusoe sHumaHue — 10-15 MUHYT, fanee HeobXoAMMa CMeHa AeATeNbHOCTH.
MakcumanbHas npodosaxcumensHocms 3aHamusa — 1 4ac ¢ o6a3aTeNbHbIM NEPEPLIBOM.

Pe6GEHOK B 3TOM BO3paCTe yYUTCS apryMeHTUPOBaTb, 4OKa3blBAaTb CBOK TOUKY 3PEHUS, Y HEFO aKTUBHEe pa3BMBa-
eTcs abcTpakTHOe MblWwneHMe. Beaylias nesTenbHOCTb B 3TOM BO3PacTe NOCTENEHHO NepexoamnT ¢ y4ébbl Ha 00-
WeHMe, CTaHOBUTCSH BaXHbIM OblTb B rpynne, B KOmaHAe. XOpOLWO MOAOMAYT POseBble U [efoBble Urpbl,
0b6cyxaeHNe KOHKPETHbIX KeMCOB (TEKCTOBbLIX, BUAEO). MOXHO faBaTb MeHee YETKME U Oofee TBOpYecKMe 3a-
[ayn, npegiarate BOMPOCh! U NPOGAeMHbIe CUTYaALIMK.

Bo3MoOXXHble TPYAHOCTU B NnpoBeaeHUN 3aHATUN

Ecnu Bbl CTONKHYNIUCH C TEM, YTO y4acTHUK(K) 3agan(n) Bonpoc, Ha KOTOPbIA Bbl HE MOXETe OTBETUTb, TO MOXHO
NCNoSIb30BaTh Criedytowmne cTpaTermm:

e [lobnaropgapuTb 3a Bonpoc (Ho He dpopManbHas 6/1aro4apHOCTb, @ 03BYYUTb, MOYEMY 3TO MHTEPECHBIN,
YMECTHbIN, BaXKHblI BONPOC).

e [lpsAMO cKa3aTb, YTO MOXOXE, Bbl HE 3HAEeTe Ha HEero OTBET (M3BUHATLCA HE HYXHO, Bbl He 06A3aHbl 3HaTb
KaXxayto aetanb).

e ECnM eCcTb BO3MOXHOCTb, OMepPaTUBHO CBA3aTbCA C TEM, KTO TOYHO 3HAeT OTBeT. Ecnim HeT — ckasaTb pe-
6sATaMm, YTO MOKa OCTaBUM 3TOT BOMPOC, @ BO BPEMS BbIMOSIHEHUSA UMM 3a4aHMI NOCTapPaTbCa HAUTU UH-
dopmaumio 1 paTtb OTBET.

e Ecnu onepatuBHO BbISICHUTb MPABUSIbHbIA OTBET HEBO3MOXHO, NPeanoXuTb pebatam nogymaTb, Kakom
CMeLManunucT MoXeT 3HaTb OTBET.

KpaTkoe onucaHue BapuaTueHbIX popm

3apaHue Mo COOTHECEHUIO HAa3BaHMA M ONUCAHWUS 31EKTPOCTAaHLMN MOXXHO 3aME@HUTb Ha MPOCMOTP BUAEOPONINKA
no 3Tol TemaTuke (BMIbl 3N1eKTPOCTaHUui). JIb6o MOXHO 3a rpynnamm oby4atoLWMXCa 3aKPEenUTb TOT UM UHOM
BUL 3NEKTPOCTaHLMM U NMOMNPOCUTb UX C UCMOJSIb30BAHMEM CMPaBOYHbIX MaTePUanoB co3gatb MHborpacduky ob
3NEKTPOCTaHLMAX.

Ha aTane Bonpoca, rae B Poccnm HaxoasTcs «3enéHble» 3N1eKTPOCTaHL MM, MOXHO BMECTe C 00YYaoLWMMNCS HAUTU
MX Ha KapTe.



AONOJIHUTEJIbHDIE
MATEPWAJIbI
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LNononHuTenbHblE MaTepuasbl

CcbINIKKN Ha A,OMNOJIHUTEJIbHbIE MaTepualbl

TepmosgepHbili cuHTe3. DHeprus 6yayuero. https://www.atomic-energy.ru/video/83070

Kak noctpoutb ConHue (cneumnanbHbiii penopTax https://www.atomic-energy.ru/video/72700
Poccua 24).

Fopu3soHTbl aToma: UTIP. https://www.atomic-energy.ru/video/67296

Ypok «JKonornyeckne npobnembl aneKTposHep- https://resh.edu.ru/subject/lesson/5922/main/79074/
FreTUK1M n NyT"n UX pelueHua».

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

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

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

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




BukKTopuHa

JHeprua agpa.
be3yrnepogHoe 6yayuwee.





