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YBAXXAEMbIN NEQAIOT!

Bnaropgapum Bac 3a NposiBNEHHbIN MHTEPEC K MPOEKTY «ATOMHbI YPOK».

Bcepoccniicknii « ATOMHbIAN YPOK» — €XerogHbli NPOeKT B COCTaBe HAay4YHO-MPOCBETUTENbCKOW MporpaMmmbel «Homo
Science» (www.homo-science.ru), opraHn3oBaHHOW MNpu nogaepxke lockopnopaunn «Pocatom». B 2022 rogy ATOMHble
YPOKM MPONAYT B LWKONax pernoHoB PO yxe B TpeTuin pas. MNpoekT cTabunbHO Nonb3yeTcs NonyaspHOCTbIO CPeAm Neparoros, a
NosyYeHHble 3HAHMA MOMOraloT NOBbICUTb MHTEPEC FOHOIO MOKONIEHUA K HAaYKe Y aTOMHbIM TEXHOTOMUAM.

«Homo Science» — coobLEeCTBO MONIOAbIX YYEHBIX U MOMNYASPMU3aTOPOB HAYKKN, KOTOPbIE AENATCA CBOMMU 3HAHUSIMU B
CTaTbsAX, PUNbMaxX M NOAKACTAX Ha eCTECTBEHHO-HAy4YHY0 TeMaTKKy. DTO Oonble, YeM Hay4yHo-MonynspHas nnatdopma, — 370
eweé mn pectmBann Hayku, Gopymbl, Nekummn, KOHKypcbl. KOHTeHT noptana «Homo Science» mMoxeT ObiTb MoneseH u Ans
MOArOTOBKM K YPOKaM, 1 A1 CAMOCTOSITENIbHOIO U3YYEHUS LIKONTbHUKAMMU.

MNepen Bamn metoanyeckme maTepuanbl, NOArOTOB/IEHHbIE CMELManbHO ANSA npoekTa ATOMHbIA YPOK, 4ToObl Bbl B
NPOCTOM M HecKy4yHoM Gopme CMOIMMN pacckas3aTb LWKOMbHMKAM O «CNOXHOM» — aTOMHOW 3HEpPreTMke U ee AOCTUXKEHUAX.
Kaxgblhn ATOMHbIA YPOK WHTEPAKTUBHbIN W BK/OYaeT B cebs nnaH M cueHapuin NPOBeAEHUS 3aHATUSA, METoAu4Yeckue
pekomeHaumu, a Takxke pasfatoyHble matepumansl. C cogepXaHMem ypoKa LWKOMbHUKM TakKXe MOryT CaMOCTOSITENIbHO
03HAaKOMMUTbCSH, MOCMOTPEB KOPOTKUIM BUOEOPONMK.

[ocTtyn K maTtepmanam ATOMHOrO ypoka M ATOMHbIX KJIaCCHbIX YAaCOB OTKPLIT B TeYeHue Bcero yyebHoro roga. Ho
TONbKO NpoBeas ATOMHbIN YPOK UMW ATOMHBIM KNAacCHbIA Yac B nepuof ¢ 17 oktabps no 17 Hosbps 2022 ropa, Bel cmoxeTe
CTaTb YYaCTHWMKOM Mefarornyeckoro KOHKypca «ATOMHbIM ypok X Jlegokon 3HaHWM». 3aperncTpupymtecb Ha cauTe
atomlesson.ru u npegnoxuTe Knaccy OTBETUTb HAa BOMPOCbI BUKTOPWHbI MO MUTOram ypoka, 4tobbl Bontn B Ton 50 cambix
aKTUBHbIX yYnTeneu.

MpOCBETUTENbCKUI KOHKYPC HamnpaBfieH He TOJIbKO Ha ynydlweHue Bawunx npodeccMoHanbHbiX HaBbIKOB, HO U Ha
dopmMMpoBaHME Nefarorm4eckoro coobuiectsa gnst oomeHa onbitom cpeam yuntenen PO. Cambi akTUBHbBIA Nefaror U OAnH 13
€ro y4eHMKOB MOJy4atoT BO3MOXHOCTb NMPUHATbL y4acTUe B NPOCBETUTENbCKOM 3Kcneamumm Ha CeBepHbIN NOMOC HA aTOMHOM
nepokone netom 2023 roga.

Mbl Oynem pagbl nonyuYntb oT Bac oGpaTHyt CBS3b MO 3/1eKTPOHHOM no4yte atomlesson@homo-science.ru vnv B
dbopme 0bpaTHOM CBSI3MN Ha canTe.

MpucoeanHsTeCh K Negarornyeckomy coobuiectsy B Tenerpam:

B no6pbin nyThb!



http://www.homo-science.ru
mailto:%20atomlesson@homo-science.ru
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NNAAH NMPOBEAEHUA ATOMHOIO YPOKA NO TEME
«ATOMHAS SHEPFETUKA — OCHOBA TEXHOJIOrM BYAYLUErO»

BospacT: 7 — 8 knacc.
MpoaonmkuTenbHOCTb ypoKa: 45 MUHYT.

Llenb: bopmrpoBaHme y 00yYatowmnxcs NpeacTaBieHnii 06 aTOMHOM SHepreTuke Kak BbICOKOTEXHOOMMYHOM OTPac/In

N OCHOBE TeXHOJIOrui Gyayuiero.

3apauu:

pacckasaTb O NPUHLUMMNAX NOy4YeHUS aTOMHOMW SHEPruu;

chopmmpoBaTb NpepcTaBneHne 06 yCcTponcTBe aTOMHOM 3NIEKTPOCTAHLMN U MPOTEKAIOLLNX B HEN MPOLECcax;
NMO3HAKOMMUTb C TEXHOJIOMMAMM, PA3BUTME KOTOPbIX 0OYCNOBNEHO Pa3BUTUEM aTOMHOM SHEPreTUKM;

chopmMmmnpoBaTb NpeacTaBieHne 06 aTOMHOWM 3NeKTPOCTaHLNM Kak 6e30nacHOM 1 3PHEKTUBHOM MCTOYHMKE SHEPTNK;
MO3HAKOMMUTb C HOBEMLWNMU MAaTEPUANAMU N aJAUTUBHBIMU TEXHONOTUSIMMA.

NMPEANMOJIATAEMbDIE PE3VYJIbTATDI

O6yuatlowmecs 3HaloT:

chepbl NPYMEHEHUA aTOMHOW SHEPreTUKK;

npuHUunn paboTbl aToMHOro peaktopa n A3C B uenom;

KaK paclwindpoBbIBAOTCA COKPALLEHNS B HA3BaHMAX aTOMHbIX PEaKTOPOB, B YeM UX OTINYMS;

0 yeTblpex bapbepax 6e3onacHocT Ha ASC, BHELHMX BO3AENCTBUSAX, KOTOPbIE OHM MOTYT BblAEpPXaTb;
chepbl NPUMEHEHUS YINepPOAHOro BOJIOKHA B aTOMHOM OTpac/an 1 apyrux chepax;

copepxXaHue NoHATUSA «afAUTUBHbIE TEXHONOMMU», HaNpPaBleHUA Pa3BUTUA aAUTUBHbIX TEXHONOMNN;
4YTO MOXHO CO34aTb NPY NOMOLM AAANTUBHbBIX TEXHOOTUN.

UmeroT npepcraBieHune:

0 NpoLieccax, KOTopble NPOUCXOAAT C aTOMaMn NMbBO a4pPaMM aTOMOB M CONPOBOXAAKOTCA BblAE/IEHUEM SHEPTUY;
0 3Ha4yeHun A3C manoun mowHocTu n MNMATIC;

0 3aMKHYTOM Si4€PHOM TOM/IMBHOM LIVKIIE;

0 3HayeHuu npoekTa «l1popbIBY»;

0 B3aMMOCBSA3M B PAa3BUTUMN TEXHONOTNM;

00 OCHOBHbIX MPUHLMMNAX MPOEKTUPOBAHUS cucTeM Be3onacHocTM Ha ADC, X pasBUTUUY;

0 cUcTemax 1 cnyxbax, HanpaBNeHHbIX HAa TIMKBUOALMIO NOCNEeACTBUN BHELUTATHbIX CUTYyauni Ha A3C;

0 NPeBOCXOACTBE HOBLIX MaTepuanos (yrnepoaHoe BOIOKHO).

CnocoOHbI:

Ha3BaTb NMpenMmyLecTtea NCNnoJib30BaHUA aTOMHOM JHEPIreTUKH;
PaCCKa3aTb O PA3JIMYHbLIX HAa3HaA4YEHNAX PEAKTOPOB;
OOroBopunTbCA O COBMECTHbIX pelleHNAX B Nape.

HEOBXOAWMOE OBECIMNEYEHME:

¢ TeXHn4yeckne cpencTtea Anda TpaHcnaunm npe3eHTauunm,
* Npe3eHTauna K 3aHATUHO.

NNAH NMPOBEAEHUA:

oOuUTh WN =

. BBepgeHuve B Temy ypoka. MNorpyxeHue B TeMaTUKY 3aHATUS.

. PazBuTne aToMHOM 3HEPreTnKM, ee 3a4a4n U NpenmyLLecTBa.

. AToMHas anekTpocTaHumsa. MpoekT «MpopbIB» M aTOMHbIE€ CTAHLUN Manon MOLWHOCTH.

. TexHonornu, pa3BuTre KOTOPbIX HEOOXOAMMO AJ1F PA3BUTUA aTOMHOM SHEPTreTUKM.

. besonacHOCTb aTOMHOWM 3HEPreTUKN: MACCUBHbBIE M AKTUBHbIE CUCTEMBI.

. HoBble maTepuanbl Kak OCHOBa nporpecca 4enioBeyectBa. losiBneHne, Ga3oBble MPUHLMMLI U MepBOe MPUMEHEHUE

afaOoUTUBHbBIX TEXHOJTOTUN.

. MNogBepeHne ntoros, pecbneKcvm: BUKTOPUHa, OLEeHKa O6y'-IaIOLLI,VIMMCFI MoNy4eHHbIX 3HAHWUM M onMbITa.
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COOEPXXAHWE B3AUMOJENUCTBUA

MUHMPOCBELLEHUS POCCUU

B bl OBPA3OBATEJIbHOE YYACTHUKOB PI-I;J;CJI';ISI'I:\\'IFIE:,I\M’LEH HEOBXOAMUMbDIE
DEATENIbHOCTU COOEP>XAHUE A MATEPUATDbI
OBYYAKOLWUNXCAH
NEQAror OBYYAKOLWLMECA
BeepeHune B Temy 2 MUH MpueeTtcTBMe - NpuBeTCcTBYeT - OTBEYalT Mpe3seHTauus
ypoka yyuuTens oOyuyatoLmxcs Ha NpuUBETCTBUE
- coobulaeT Temy ypoka
Pazsutue 5 MnH Pacckas yuutens, OeneHune agpa. - pacckasbiBaeT 06 - OTBEYalOT Ha - UMEIOT NpeAcTaBieHne 0 Npoueccax, Mpe3eHTauua
aTOMHOM becepa JdpeKkTUBHOCTL AAEPHOrO yCTPONCTBE aTOMa U BOMPOCHI y4nTens NPOUCXOASALLMX C aTOMaMM MBOo sspamm
3HEepPreTUKu Tonnuea. Chepel npoLeccax ¢ HUM, KoTopble -33at0T BOMpPOCHI, aTOMOB, CONMPOBOXAAOLWMXCA
NPMMeHeHNst aTOMHOM NO3BONAIOT MNONyYaTb Yy4acTBYIOT B Bbl4eNeHNeM SHepruu;
3HepreTUKu. 3Hepruto: obbeanHeHne obcyxaeHnn - 3HatoT chepbl NPUMEHEHMSA ATOMHOM
aToOMOB, AefieHue agpa JHEpPreTUKY;
- bopmMupyeT NpepcTaBneHne - MOTYT Ha3BaTb NPeMMyLLeCTBa
O NNtoCax aTOMHOM NCNONb30BaHNS aTOMHOM SHEPreTUKn
3HepreTuKu
PeweHwne 8 MUH Pacckas yuntens, PacyeT 1 cpaBHeHUe - y4YacTBYyeT B peLleHumn - pelweHue 3aga4n -MMeloT NpeacTaBneHne o Mpe3eHTaums,
3aga4n paboTa B napax KOIMYECTBEHHbIX 3a4a4m KONMMYeCTBEHHbIX MOKa3aTensax TeTpaab, pyyka
nokasartenen notpebneHus notpebneHus Tonnmnea gns padotsl TIC
TonaMBa gna padotbl TAC U n A3C
A3C
ATOoMHas 8 MVH Pacckas yuutens, YCTPOMNCTBO 1 NPUHLMI - pacckasbiBaeT 06 - OTBeYalT - 3HaloT, NPUHLMN paboTbl aTOMHOIO Mpe3eHTayms
3NeKTpOoCTaHUuMS. obcyxaeHne paboTbl aTOMHOrO YCTPOWMCTBE MU NpUHLUMNe Ha BOMNpPOChl, peakTopa 1 ASC B Lenom
MpoekT «MpopbIB» peakTopa. Buabl aToOMHbIX paboTbl aTOMHOr0 peakTopa y4acTBYIOT - MOTYT paccka3aTb O Pa3fINYHbIX
M aTOMHbIe pPeaKTOpOB. ATOMHble - PacCKa3bIBaeT O Pa3/INYHbIX B 00CYXOEHUsAX Ha3HaYeHMAX PeaKToOpPoB
CTaHUMWN Manon CTaHUMWN MaNio MOLLLHOCTH. Ha3HaYeHMAX PeaKTOpPOB: - 3HAOT, KaK pacwmndpoBbIBatOTCS
MOLLHOCTW. BbicTpble peakTopbl U nccnegoBaTenbCkme, COKpalleHWNs B Ha3BaHUAX aTOMHbIX
npoekT «lpopbIB» pPEeaKTOpPHbIE CyLOBble PEeaKTOPOB, B YEM UX OTNINYMISA
YCTaHOBKU N peaKTopbl - UMeIOT NpefacTaBneHune o 3HavyeHun A3C
cneuvanbHOro Ha3HavyeHus, manom motHocTtm n NATIC
MHOroLefieBble peakTopbl - UMEIOT NPeACTaB/IeHNE O 3aMKHYTOM
- paccka3blBaeT O 3HAYEHUN A0EPHOM TOM/IMBHOM LinKIe
- UMeIOT NpeAcTaBfeHne 0 3Ha4YeHUN
npoekTa «lpopbiB»
TeXHOHOFVIVI, 2 MUH Pacckas yuuTensa TEXHOHOFVII/I, passuTne - PaCcCKa3blBaeT O - OTBeYyarT - UMeKT NpeacTtaBsieHne o0 B3aMMOCBA3N I'Ipe3eHTau,|/|;|
pa3BuUTUE KOTOPbLIX KOTOpbIX HeobX0ANMO ANis B3aMMOCBA3UN Pa3BUTUSA Ha BOMPOChI B Pa3BUTUM TEXHOIOTUN

HeobxoauMo onsa
pa3BuUTKA
aTOMHOM
3HEepPreTUKK

Pa3BUTUA aTOMHOM
JHepreTnkn: CucTtembl
6630I'IaCHOCTl/I, KBaHTOBbIE
TeXHONOrnm, HoBblE
mMaTepuanbl U agaonTUBHbIE
TexXHoNornm

TEXHONOrnmn
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BUAbI OBPA30BATEJIbHOE YYACTHUKOB PE3VNIBTATbI 1S HEOBXOOWMUMBbIE
OEATEJIBHOCTU COAEPXXAHUE A MATEPUAIbI
OBYYAKOLLNXCSH
NEQAror OBYYAIOLLNECH
BesonacHocTb 7 MUH Pacckas yuntens, MpoeKkTUpoBaHMe CUCTEM - PaccKasbiBaeT O 3HAYMMOCTU - OTBEYAlOT Ha - UMeIOT NpeacTaBneHne 06 Mpe3eHTauumsa
aTOMHOM obcyxaeHne 6e3onacHocTu Ha A3C. NMPOEeKTUPOBaHUS CUCTEM BE30MACHOCTU Ha BOMpPOChI, OCHOBHbIX MPUHLMMAAX
3HepreTmkm AHanus aBapwuii Ha ASC 1 ero A3C y4acTBylOT B NPOeKTUPOBaHMUA CUCTEM
YYET B Pa3BUTUUN CUCTEM - PaccKasbiBaeT O BHELWHMWX BO3LENCTBUSAX, o0b6cyxaeHUsX 6e3onacHocTn Ha A3C, ux
bGe3onacHocTU. KOTOopble crocobHa BblAepXaTb cUCTEMA pa3BUTUK
MHorocTyneH4atble 6e3onacHocTn A3C - 3HaloT 0 YeTbipex bapbepax
cuctembl 6esonacHocTU. - 3HAKOMMT C NPUHLMMOM 6e3onacHocTV Ha ASC, BHELUHUX
CrcTemMbl NIMKBUAALUN MHOTOCTYMNEHYaTOCTUN 3aLUUTDI BO3[€ENCTBUAX, KOTOPbIE OHU MOTYT
nocneacTBui n - pacckasbiBaeT 0 4 6bapbepax BblAEPXaTb
HOpPMMpPOBaHUS 6e3onacHocTn Ha A3C - UMEeIOT NpeACcTaBNeHNE O
HaceneHus - 3HAKOMMUIT C pa3paboTKamMun POCCUNCKUX cucTeMax u ciyxbax,
y4eHblx, obecrneymBaoLmm HanpaBfeHHbIX Ha IMKBUAALMIO
[OMOJTHUTENbHbIE YPOBHM 6E30MacHOCTH NocneacTBUMA BHELUTATHbIX
- 3HaKOMMUT C NogpasfeneHnsm no cuTyaunn Ha A3C
NUKBUAALMN NOCEeACTBUN
HoBble maTepuansi 4 MUH Pacckas yuntens, YrneponHoe BONIOKHO U ero - pacckasbiBaeT O Ha3HaYeHMM HOBbIX - OTBEYAloT Ha - UMeLoT NpeacTaBfeHne o
KaK OCHOBa obcyxaeHne XapaKTEPUCTUKMN. MaTepuanos BOMPOCHI, NPeBOCXOACTBE HOBbIX
nporpecca MpuMeHeHWe yrnepogHoro - paccKasbiBaeT O CBOMCTBAX yrepogHOro Yy4YacCTBYHOT B maTepwuanos (yrnepogHoe
YyenioBeYecTBa. BOJIOKHA B aTOMHOM BOJIOKHA U cepax ero nprMeHeHns obcyxaeHnsax BOJIOKHO)
MosBneHwue, 3HepreTuKe. ALAUTUBHbIE - 3HAaKOMMT 0DYHaIOLMXCS C MOHATUEM - 3HatoT chepbl NPUMEHEHUS
6azoBble TEeXHONIormm «afaUTVBHbIE TEXHOJIOTUM» U UX MIIIOCaMMU YrN1epOAHOro BOSIOKHa B aTOMHOWM
NPUHLMMNGI 1 oTpacnu u apyrux chepax
nepeoe - 3HalOT coepXaHue NoHATUSA
npUMeHeHne «afaUTVBHbIE TEXHONIOTUMY,
aAoUTUBHBIX HanpaefeHns UX Pa3BUTUSA
TEXHONIOTUI - 3HAIOT, 4TO MOXHO CO3AaTh NPU Mpe3eHTaums
MOMOLLM afAUTUBHbIX TEXHONIOT UM
MopBeneHve 8 MUH BukTOopUHa, 3akpensieHne nNony4eHHon - NPOBOAMUT BUKTOPUHY - Y4aCTBYIOT B - pa3BuTME CNOCOBHOCTU K Mpe3eHTaumsa

utoros. Pednekcus

00CyXeHNE UTOTOB
3aHATUA

nHdopmMaLmm

- c 0byyalWNMUCS aHanu3npyeT
npoLweaLwnii ypok

BUKTOPUHE U
aHanuse
npoleaLwero
ypoka

aHann3y n caMmoaHanumnsy
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CLEHAPWI NMPOBEAEHNA YPOKA

CLLEHAPUI NPOBEAEHNA ATOMHOIO YPOKA
«ATOMHAS SHEPTETUKA — OCHOBA TEXHOJ1OrM BYYLLErO»

1. BBEAEHUE B TEMY YPOKA

cnAng 1

B Hauyane 3aHATMA oby4atowmecs GopmMupytoT 3 KOMaHAbl, ANS OaNbHEWLEro pacnpepeneHus
3a4aHuUIM cpepu rpynm.

cnAung 2

Bepywun: [Jobpbiv oeHb, pebaTtal Ham ¢ Bamy 04eHb MOBE3/10: Mbl XXMBEM B O4E€Hb TEXHOJIOTUYHbIN
BeK, HaM [OCTYMHbl TakKMe OOCTMXEHWUS HAayKM U TEXHWUKMU, KaK MHTEepPHEeT, XpaHeHMne U nepefada OaHHbIX,
BbICOKOCKOPOCTHOM TPAHCMNOPT, NosieTbl B KOCMOC. [1Na yooOBNeTBOPEHUA BCex NoTpebHoCTen YenoseyecTea
HeobXoANMO OrPOMHOE KOMYEeCTBO 3Heprun. Kak Bbl AymaeTe, OTKy4a €e MOXHO B3ATb?

[laBaliTe HEMHOro pasomMHemcsi nepepg ypokom. CUNbHO-CUIbHO NOTPEM NafoLWKK Apyr o gpyra —
YyBCTBYETE TEMMO B HUX? DTO NPOSABNIEHNE SHEPTUU. TPEHNEM BaLLMX NALOHEN, HANPSHXKEHMEM MYCKYNOB PYK
M Nney Bbl BbICBOOOXAAETE CBOK SHEPTUIO.

Kakue eue UCTOYHUKN JHEepPrmu Bbl 3HaeTe?

OmBemabi 0by4yarouuxcs

2. DHEPIUA AAPA U PA3BBUTUE ATOMHOW SHEPTETUKU

Beaywwmii: Cnacn6o 3a oTBeTbl! Bbl NpaBbl, MICTOYHMKOB 3HEPrUM Ha 3emfie MHOXEeCTBO, [aBanTe
MOCMOTPMM, C MOMOLLbIO KaKMX NPOLLECCOB Mbl MOJTy4aEM U3 HUX SHEPTUIO.

Camblii U3BECTHbIN CNOCO6 — CXKUraHue Tonnmea. Mbl COKMIraem yrosb, MPUPOLHbIN ra3 N HedpTb —
M nonyyvyaem 3Hepruto. Kak roput, Hanpumep, yronb? ATOMbl Yyrnepona, M3 KOTOPbIX COCTOUT Yrofb,
COeAMHATCA C aTOMaMM KMUCNopoda M3 BO34yxa, BO Bpemsi 3TOro npouecca BblaensieTcs 3Heprus. B
MNPOLLSIOM CTOJIETUM YY€EHbIE OTKPbISIN, YTO MOXHO HE COeANHATb aTOMbI, a AEeNUTb UX.

CnAnAg 3

Bo Bpems 3KCNEepUMMEHTOB BbIACHWIOCbH: MO BO34EeNCTBMEM HEWTPOHOB sfiApa ypaHa CrnocobHbI
pacnagaTbcs, BbICBOOOXAAsi OFPOMHOE KOIMYECTBO 3Hepruun. MNprnyem npouecc feneHns agep ypaHa MoXHO
cAoenatb CTabubHbIM. DTOT MPUHLKUM MONYYEHUS SHEPTUM MPU pacnage saaep NeXuT B OCHOBE aTOMHOM
SHepreTuKMu.

CNnAnA 4

[aBaiiTe paccuMTaem n CpaBHUM KONMYECTBEHHbIE NOKa3aTesNu NnoTpebneHus Tonnamea gnsa pa6otbl T3C n A3C:
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1) CkonbKo yrna Heo6xoAMMO CXKeub eXkefHeBHO AnsA padotbl TIC
Tennosou mowHoctu W = 1,7 IBT1?

YoenbHas TennoTa cropaHus yrns paBHa 30 MIx/kr.
Won*T=M*q, raoe

T — KONN4YeCTBO CeKyHA B CyTKax

M — macca yrns, Kr

g — YAeNbHasa TennoTa cropanusa yrns, Ox/kr

2) CKonbKo ypaHa exxegHeBHO aenutcs Ha ADC tennoBoin mowHoctu W = 3 'BT?
Ha ogHo peneHune Bbigensetca 200 M3B.

W*T=N*Ef*e, rge

T — KONNMYeCTBO CeKyHA B CyTKaXx

N — KonmMyecTBO aTOMOB ypaHa 235

Ef — sHeprus nenenus, 3B

e=1,6*10-19 Ox/3B

Beaywwmii: O1TnnyHaa pabota, pebaTta! IPPeKTMBHOCTD NPUMEHEHUSA ALEPHOIO TOMMBA MOPAXKAET.
CpaBHUTE, B rof COBPEMEHHAs aTOMHAsA 3NeKTPoCTaHUMA noTpebnaet 20 TOHH ypaHa 1 BblAENSET CTOMIbKO
3HEpPrum, CKONbKO BbIAENMNIO0Ch Obl MPU OKUFAHUK 2,5 MUNMOHA TOHH YIS,

ATOMHasi OTpac/ib Ha AAHHbIA MOMEHT 3aHMMAeT OOHO M3 CaMbIX MEPCMNEKTUBHbIX HaNpaBleHU B
3HepreTuke. B Hawel cTpaHe ee pa3BuTneM 3aHMMaeTcsa fockoprnopaumsa «PocaTom».

3HaeTe N Bbl, rae NPUMeHseTCa aTOMHasa 3Heprua?

OmBembl  obyyarowuxcs (GMOMHbIe  3/1eKMPOCMAHYUU, aMOMHbIU  /1€00KO/IbHbIU  piom,
BOOpYyXXeHue, yry4duieHue ypoxas u bopbba c Bpedumensamu, MeduyuHa, KOCMu4Yeckue 3Kkcheouyuu)

CNANA 5

Mbl He NPOCTO TakK AENUIUCb HA KOMaH[bl, CEroAHs BaM NMPeAcTOUT y3HaTb 06 aTOMHOM OTpac/iu, a
Bbl CTaHETE 3KCMepTaMM aTOMHOM 3HEPreTUKK, Kaxaas M3 3 KOMaHp nosly4yaT CBOE 3afaHMe M KAapTOYKM C
BOMPOCaAMMU:

Mpynna «1»: cobepeT nHbopMaLUio 0 NpUHLMNe paboTbl coBpeMeHHbIx ADC;
Mpynna «2»: cobepeT MHGOPMALNIO O TUMAX ATOMHbIX PEaKTOPOB;

Mpynna «3»: cobepeT MHbOPMaLMIO 0 cucTeMax besonacHOCTM coBpemMeHHbIx ADC;

Y Ka)KﬂOIZ rpynnbl y>Xe e€CTb MnjiaH CTaTbW, KOTOprI?I HY>XHO 6y,u,eT OOrnoJiIHnTb CcBegeHNAMN, KOTOPbIE
Bbl 6y,u,eTe noJiydaTb B XOo4€ Hallero 3aHATUA.
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Kaxpablh 3KCnepT [LO/MKEH CTapaTbCs 3anmncaTbh Kak MOXHO CKopee M npu 3Tom pasbopumso,
MaKCUMYM MHPOPMaLMK, Kacatowencs ceoen 3agaun. [Ins 3Toro y KaXxaoro skcnepTa ecTb pyyka (KapaHaal)
M Gymara ons 3anmcen u MoMeToK.

Brnepep 3a HOBbIMW 3HaHUAMM!

3. ATOMHAA SNIEKTPOCTAHLINA. MPOEKT «MPOPbIB» N ATOMHbIE CTAHLMN MAJIOA MOLLHOCTM.

CNANA 6

Beaywmii: ons nosiydeHUst 3EeKTPOIHEPTMM B ATOMHOM 3SHEPreTMKe MCMOoNb3ylTCA aTOMHble
peakTopbl.

ATOMHbBIN peakTop — haKTMYeCKN «BoYKa» C «KUMSATUIIbHUKOM», B Ka4eCTBE KOTOPOro BbICTyMatoT
TOMMBHbIE CTEPXHU. TOMNMBHbIE CTEPXHW (TB3Jbl) HAarpeBatT TennoHoCUTeNb — OObIYHO 3TO BOAA, HO
MOXEeT ObITb XXNOKNI MeTan Unu ras.

Mocne HarpeBaHWs TEMOHOCUTENb HAMPABNAETCS K 3aMKHYTOMY KOHTYPY C BOAOWM, KOTOpPas yxe
NpeBpPaLLAETCA B Map. DTOT Nap KPyTUT Gonblyto TypObuHY, NPMBOASLLYIO B OBUXEHME reHepaTop, KOTOPbIN
BblipabaTblBaeT 3/eKTPO3Hepruto. PeakTop CO BCEMM CUCTEMAMM YCTaHABAMBAETCS B CreuunanbHoe
3alMLIEHHOE 3[aHNEe — OHO Ha3blBaeTCs SAepPHbIM 3Heprobnokom. AToMHasa 3nekTpocTaHums, A3C — 370
BE€Cb KOMNeKkc 6,10koB. Ha 04HOM CTaHLUMM MOXET ObITb OANH, @ MOXET OblTb N HECKOJIbKO 61OKOB.

KpOMe TOro, CywecTByrOT UCCnengoBaTe/ibCKMUE PeaKTOPbI, KOTOPbIE UCMOJIb3YHOTCA A4 NpoBeaeHnA
HaY4HbIX 3KCNeEpPUMEHTOB U Hapa6OTKM N30TOMHOW npoayKumnu (VICI'IOJ'Ib3yI'OTCF| B FI,D,epHOVI MmeanunHe,
MPOMDBIWNEHHOCTN U OPYrnX OTpaCJ'IFIX), d TaKXe peaKTOopHble CyoBbl€ YCTAaHOBKU N PEaKTOPbI CrneunasibHOro
Ha3Ha4eHun4d. HEKOTOpre peakTopbl MHOrowenesble, T. €. OAHOBPEMEHHO BbLIMOJIHAKOT B YyMpaBiadaeMoOM
pexunme HeCKOJIbKO beHKLI,MOHaJ'IbeIX 3a0a4 (Hanpmmep, nosiydeHne >3NEKTPO3HEPTINN, TennocHabxeHne
MPOMbBIWTEHHOCTU U )KKX) A66peBI/|aTypb| B HAa3BaHUAX PEaAKTOPOB OTPaXakT MUX HaA3HaAYEHUNE, a TaKXe
BaXkKHeuLImne CI)VI3VIKO-T€XHVI‘-I€CKVI€ N KOHCTPYKTMBHDbIE 0COOeHHOCTW.

cnAang 7

Tak, Hanpumep, «BBOP-1000» o3HayaeT «BOOO-BOASIHOM 3HepreTU4eckMin peakTop» (peakTop
anekTpuyeckom mowHocTtbio 1000 MBT, roe Boga — v 3ameanuTenb, U TENJIOHOCUTESb).

CNANA 8,9

«PBMK-1000» — 370 «peakTop 00NbLON MOWHOCTN KaHaNbHbIW 3N1eKTpuYeckomn mowHocTbio 1000
MBT», «BH» — «ObICTPbI HaTPMEBBIN» (PeakTop Ha ObICTPbIX HEMTPOHAX C HATPUEBBLIM TEM/TIOHOCUTENEM).

NHorga peakTopbl Ha3blBAOTCS M MO APYrMM OCOOEeHHOCTAM: Hanpumep, BB3OP 4yacTto HasbiBatoT
PEeaKTOpPOM C BOAOW nofd gasneHnem (No 0CHOBHOMY NMPUHLMMNY Tensocbema), a PEMK — Bogo-rpadmntoBbim
Knnawmnm (Boga — TeNNOHOCUTEND, rPAadUT — 3aMeannTenNb, U BOAa NPeBPaLLAeTCs B Nap HENocpenCcTBEHHO
B aKTMBHOM 30He). Kak Bbl AymMaeTe, YeM elle peKTopbl MOTYT Pa3nmMyaTbCsa Mexay cobomn?

OmBembi 0by4YaroujuUXCs
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Bepywmin: peakTopbl OTNIMYAKOTCA HE TOMbKO MO TEXHONOMMK, HO U No MowHocTK. Ha A3C cenvac
YyCTaHAB/IMBAIOT OONblUME peaKTopbl, MOTOMY YTO 3TO 3KOHOMWUYECKU LienecoobpasHo. Ho ecTb mecTa, rae
MHOTIO 3N1IEKTPO3HEPIUM HE HY)XKHO, MO3TOMY UCMOJIb3YHOTCA PEAKTOPbI MASION MOLLHOCTMW.

Kak Bbl fymaeTe, B KAKOM MECTHOCTM MCMOJb3YOTCSA Takne peakTopbl U novyemy?

OmBembl oby4yarwuxcs (kpatHut CeBep, yoOasieHHble 20poda, ucnosib3oBaHue A3C b6osee
5KOHOMUYHO U He mpebytom NOOKIHYEeHUsI K Ma2UuCmpasibHbIM 3Hep20cemsm).

CNAMA 10

ATOMHbIE@ CTaHLUM MaNION MOLLHOCTU, OCOGEHHO nJjlaBy4YMe — 3TO ele OAHO HanpaBneHue
3BOJIIOLUMN ATOMHbIX CTaHuMi. [MnaBydas ADC «AkagemMumk JIOMOHOCOB» YyXe paboTaeT Ha YykoTke,
obecneymBan anekTpo3Hepruen ropopg [esek. Ewe 4yeTbipe nnaByuymx Gnoka noctpoaT gns bammckoro
PYLHOrO MeCTOPOXAEeHUs, KOTOPOe ToXe HaXoanTCAa Ha YyKoTke.

Co34aH NPOEKT HAa3eMHOM aTOMHOW CTaHLWM Masiol MOLWHOCTU, NepBbii 0b6pa3eL, KOTOPoW NOCTPOST
B AKkyTun. OgHa Takas CTaHUWUSA, MOLWHOCTbIO okono 50 MBT, moxeT 6e3 nogknto4yeHnss K MarmctpanbHbIM
3HeproceTs M obecneymBaTb 3/1€KTPO3HEPrMen M TEenaoM YyAaneHHble ropofda cC HaceneHuem 100 Thbic.
Xutenen.

CNnAnA 11

Beaywmii: eCTb U Tak Ha3blBaeMble ObICTpble peakTopbl. B HUX 3Heprua Aenswmx HeMTPOHOB ropasao
BbllLe, YeM B TEMOBbIX peakTopax. BaxHoe npenmyLLeCcTBO peakToOpoB Ha ObICTPbIX HEMTPOHAX B TOM, YTO B
HUX MOXHO 3arpyXaTb TOMJMBO, CAeNaHHoe Ha 0ase OTpaboTaBWero TOMJMBA — TAKOro, KOTOPOE YyXe
3arpyxanun B peaktop. Peaktop BH-800 Ha Benosipcko ADC — 3To B HacTosiLee BPeMS eAUHCTBEHHbIN B
MUpE peakTop, KOTOPbIM paboTaeT Ha TakoM Tonnmee. Korga oHO 3arpy)aeTcs B peakTopbl HECKOIbKO pas,
CO3[3eTCA 3aMKHYTbIM SAEPHbIN TONMBHbIN LK.

Y TEXHONOMMM 3aMKHYTOro A4EePHOro TONAMBHOMO LMKNA ABA MMaBHbIX JOCTOMHCTBA, KakK Bbl AyMaeTe
Kakoe?

OmBemabi 0byyaroujuxcs

Beaywui: OTnMyHble BapuaHTbl oTBeToB! [epBoe — Ana co3fgaHns saepHoro Tonanea notpedyetcs
[,00b1BaTh ropasfo MeHblue ypaHa. BTopoe — 0TX040B TOXe CTaHeT ropa3fo MeHbLUe.

B ObICTpbIX peakTopax B KayecTBe TEMJIOHOCUTENS MCMOJMb3YKT He BoAy, Kak B BBIP, a Xuakmu
MmeTann. Hanpumep, HaTpun — 3Ta TEXHOMOMMS yXe XOpOoWo M3BecTHa. Poccna — eAMHCTBEHHas B Mupe
CTpaHa, roe paboTaloT ABa MPOMbILWIEHHbIX ObICTPbIX HaTpueBbiX peakTopa: bH-600 1 BH-800. Pocatom
NNaHMPYET NOCTPOUTb HOBbIN, O0Nee MOLLHbIN BbICTPbIN HAaTPMEBLIM peakTop, bH-1200.

TennoHocuTenem B OGbICTPOM peakTope MOXeT ObiTb CBMHeL,. WM cenyac PocaTom peannsyeT npoekT
«lMpopbIB» — CTPOUT NepPBbIM B MUpe ObICTPbIA PeakTop CO CBMHLLOBbIM TennoHocutenem BPECT-O/-300 B
CeBepcke. lMpoeKkT peanusyetca NO NPUHUMMNY 3aMKHYTOro A4epHOro TonamBHOro umkna. Kpome Toro,
BPECT-O[1-300 OygeT ropa3no HagexHee OGnarofaps «ecTecTBeHHOM 0e30MacHOCTU»: MaKCUMManbHOMY
MCMNONb30BAHMIO B 3aLMUTHbBIX CUCTEMAX 3aKOHOB NPUPOAbI N CBOMCTB MaTepMasnos.
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4. TEXHOJIOINU, PA3BUTUE KOTOPbIX HEOEXOOMUMO 016 PA3BUTUA ATOMHOWN SHEPTETUKN

Bepywmi: yyeHble U MHXeHepPbl MOCTOAHHO PabOTalOT Hag TeM, YTOObI CO34aTb HOBbIE N YNYYLWNTb
cywecTByrowme agepHble TexHonorum. CoBepLleHCTBYHOTCSA CUCTEMbI, MOBbIWatowme 6esonacHoctb ADC 1 nx
YCTOMYNBOCTb K MPUPOAHbIM N TEXHOFEHHbIM paKTopaM. HaaeXHble TEXHONOrMM HYXHbl He Tonbko gnsa A3C,
HO N ANA CO30aHMA AnepHOro Tonnmea. Hanpumep, ana ueHTpUdyr, KOTopble NCMONb3YTCA ANA O4HOMO U3
3TarnoB CO34aHUA A4epHOro Tonanea, oboraweHns, UCNoNb3yT KOMMO3UTHbIE MaTepuanbl. bnarogapsa nm
LeHTpudyrn gonblwe 1 nyduwe paboTtatoT. [JaBanTe nobnmxe NO3HAKOMUMCA C TeM, Kak obecne4vmBaeTcs
6e3onacHocTb Ha A3C.

5. BE3OMNACHOCTb ATOMHOW DHEPTETUKU

Bepywmin: aToMHble CTaHUMW C CAMOM0O Havyana PaccYnTbIBAINCb, MPOEKTUPOBANNUCH U BO3BOAUINCH
Kak O4YeHb HageXHble. PykoBoguTenn COBETCKOro aTOMHOMO NpoekTa Jiydlle BCeX 3HaNu, Kakasa orpoMHas
CUNa 3aK/loYeHa B aTOMe, M MOHUMAU, YTO Y HUX HET NpaBa Ha OWMOKY. ATOMLLNKN MCXOAWN U3 TOTO, YTO
CTaHLUMS AOMKHA ObITb HageXxHon n 6esonacHon. ADC, HauMHas C CaMoW NMepBon B MMpe, paboTatoT fonblle,
4yem ObINI0 M3HAYaNbHO 3aMaHMPOBAHO. [10Ka3aTeNbCTBOM MOXET CTaTb cyabba O6HMHCKoM ADC, KoTopas
npocnyxuna 48 net — Ha 18 neT ponbwe MosioXxeHHOro cpoka. B yenom, ASC NpoekTUPYHOTCA TakMM
00pa3om, YTOObI OHM MOIIN BblAEPXATb 3EMNETPSICEHNE, HABOAHEHME, TOPHAA0 1 AaXe NafeHns caMmoneTa.

PazpaboTymkm COBEpPLIEHCTBOBAN CUCTEMbI OE30MACHOCTU TEXHOJSIOMMM AaTOMHbIX PEaKTOPOB Ha
NPOTAXEHUM BCEX [ECATUNETUIN X IKCMTyaTaumn. belnn yuTeHbl BCe yPOKM «aBapui BeKa»: Ha CTaHUUM «Tpu
Mann Anneng» (CLUA, peaktop Tvna PWR) 1 Ha YepHobbinbckon A3C (CCCP, peakTtop Tvna PEMK). Kpome
TOro, Nocsie OLEHKN MNPUYUH U NocneacTBui aBapum Ha ADC «Dykycuma» (AnoHusa, peaktop TMna BWR),
OblnM  NpoBefeHbl [OMONIHUTENbHbIE aHANM3bl 0Ee30MacHOCTU C  Yy4YeTOM BHELWHWUX JKCTPEMaSbHbIX
BO34ENCTBUN. Pe3ynbTaTbl aHANIM30B YyYTEHbI B HOBbIX MPOEKTaxX PeaKTOPHbIX YCTaHOBOK.

CnAng 12

B KOHCTpyKUMsX poccumnckmx ADC npeaycMoTpeHa MHOMOCTyNeHYaTasi CMCTeMa 3alnTbl, Ky4a BXOASAT
KaKk aKTuBHble (Tpebyiolmne aKTUBHbIX OENCTBUI MepcoHana), Tak M MnaccMBHble (gencTeylowme 3a cyeT
eCTeCTBEeHHbIX PU3NYECKNX NPOLLeCCOB) cMcTeMbl Be3onacHocTK. K NacCMBHbIM, B YaCTHOCTU, OTHOCATCS Tak
Ha3blBaemble YeTblpe Oapbepa 6e30MacHOCTM, KOTOpble YXe CTanAu  «30/0TbIM  CTAaH4APTOM»
rnyb6OKO3LWEeNOHMPOBAHHOWM 3aLLUNTLI.

YeTbipe 6apbepa 6e3onacHocTH

1 6apbep — Kepamuyeckmne TonnmeHble TabnetTkn. Kepammnka obnagaet 6onee BbICOKON TEPMUYECKOM
YCTOMYMBOCTBIO M YNPYrocTbio, YeM MeTansbl U crnaBbl. Kepamnyeckne TabneTkm MeHblle MOABEPXKEeHbI
nedopmaummn n pacnnaBneHuto.

2 6apbep — 000/104Ka TB3/I0B, BbIMNOSIHEHHASA U3 LUPKOHUS SiAepPHOM 4yncToTbl. OHa NpensATcTByeT
BbIXOAY NPOAYKTOB AeNeHUs 3a Npegenbl TpyOoK.

3 6apbep — MepBbl KOHTYpP. B Hero BxoasT peakTop, TpyOonpoBoAbl Pa3HbIX BUAOB, MMABHbIN
UMPKYNSLUMOHHBIA  HAacoC, MaporeHepaTop, CUCTEMa KOMMEHCAaUMW [aBleHuMs  TernjioHocuTens u
060pyaoOBaHNE CUCTEM HOPMaNbHOW 3KCMNyaTauMm u GesonacHocTW. PeakTop caena caenaH mM3 cTanm
TonwmHon 20 cm, KoTopasa yaepXMBaeT NPOAYKTbI AeNeHMA BHYTPU NepBOro KOHTYpa.
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4 Gapbep — KOHTEMHMEHT WM repmoobonoyka — [ByxC/loMHasa o0onouyka, roe pasmelLaeTcs
OCHOBHOE 000pyAoBaHWE pPeaKTOPHOM YCTAaHOBKU. BHyTpeHHSS — M3 npefBapuTesibHO HaMpsiXXeHHOro
xeneszobeToHa. [N MNPOYHOCTM W TFEepPMETUYHOCTU €e BHYTPEHHAA MOBEPXHOCTb MOKPbITA CBAPHOWM
00NNLOBKOM M3 YIrNepoaucTon ctanu. BHewHss o6onoyYka BbINOSIHEHA M3 MOHOJIMTHOrO >Xene3obeToHa
TONWMHOM oKosio MeTpa. Obe 060104KM 0becrneynBatoT NOJSTHYHO FrePMETUYHOCTb, 3aLLNLLAA BHELWHNIA MUP OT
BHYTPEHHEN aBapumn, a BHYTPEHHME CUCTEMbI — OT OMACHbIX BHELIHNX BO34ENCTBUN.

3T 6apbepsbl genatoT ADC MONHOCTbLIO 3aWMLLEHHOW OT NtOObIX HEWTATHbIX CUTYaLMW, HO HECMOTpPS
Ha 3TO eCcTb ewe psg Mep M cuctem, obecneymsatowmx 6OesonacHocTb ADC: noBylWKa pacniaBa;
noABellMBaHNe CTepPXHeN-MNornoTuTenen, KOTopble CNOCOOHbI MPEeKPaTUTb AOEPHYH PeakLuto; CUCTEMA
aBapPMNHOIo OXNaXXAeHNs PeakTopa; CMCTEMbI MOAAYM BOAbI, CUCTEMbI Pa30pbI3rMBaHUSA pacTBopa bopa.

Ha kaxpon ADC ecTb CBOM MoApasfeneHua rpaxpaHckon obOpOHbl M NMKBUAALMU MOCNenCTBUM
ype3sBbl4anHbix cuTyaumn (MO n YC). OHM HaxoaATCA B MOCTOAHHOW MOTOBHOCTM U OCHaLLLEHbl HEOOXOAMMbIMM
TEXHUYECKUMU CPeACTBaMMU, B TOM YMC/Ie Pe3epPBHbIMU UCTOYHUKAMU MUTAHUS U Pe3epPBHbIMM HAaCOCAMM.
OO6blYHblE NOXapPHbIE MALUMHbI MOTYT MOAKNHOYATLCS K TIOOOMY 3HEpProbioKy Yepes cneuunanbHble WTYLepbl
Ha Kopnycax ON0KOB, KOTOpble pPa3HEeCeHbl HAa Pa3Hble CTOPOHbI C TeMm, 4TOObl He ObiTb OLHOBPEMEHHO
noBpexaeHHbIMKU. CyLecTBYOT cneumanbHble WTabbl No yNpaBneHUo KPU3NCHBIMU CUTYALMAMN, PEryNspHO
MNPOBOAATCSH COOTBETCTBYHOLME YYEHUS.

Bonblwoe 3HayeHWe ypenseTcs BOMPOCaM WMHPOPMUPOBAHUS OOLLECTBEHHOCTM O HELWTATHbIX
COObLITUSAX HA SAepHbIX 00bekTax. OMNoBeLLEHNE MPOU3BOAMTCA Yepe3 CooOWeHMa cneumnanbHbiX CyXo6 no
paboTe c 06LECTBEHHOCTBIO, CyLLECTBYOWMX Ha Bcex ADC U MHOTMX NPeanpuaTUsaX aTOMHOM OTPaC/Iu.

6. HOBbIE MATEPUAJIbl, KAK OCHOBA TMNPOrPECCA YEJIOBEYECTBA. MNMOABJIEHUE, BA3OBbDIE
NPUHLMIMbI U NEPBOE MNPUMEHEHUE AQAUTUBHbIX TEXHOJIOMUNA.

Bepywmin: cBepxnpoyHbie MaTepuanbl O4YeHb BaXHbl ANS ATOMHOM OTPAC/aM, WCMNOSb30BaHME
COBPEMEHHbIX MATepPMasioB OYeHb BaXHO nMPU CTPOUTENbCTBE U PEMOHTE HAAEXHbIX ATOMHbIX
3N1EKTPOCTaHL M.

CNnAnA 13

Tak, HanpuMmep, nocne cunbHenwero 3emnetTpsceHns B AnoHum B 2011 rogy BbICTOANM U NONYYUNU
MeHblue Bcero paspyweHun Te ADC, KoTopble ObiINM yKPenaeHbl C MOMOLbIO apMaTypbl U3 YreBOJIOKHA.
MomMMmo ocobol MPOYHOCTU, MaTepuanbl Ha OCHOBE YrNepOAHOro BOJIOKHA He MOABEpPXeHbl KOPPO3uu,
MArHUTOUHEPTHbI N He TEPSIOT CBOMX CBOMCTB MPU CBEPXHMU3KUX TEMMNEPATYpPax, OHU NMPOYHee CTann u nerye
antoMuHus. VMiIMeHHo Onarogapsi nocnegHemy CBOMCTBY YI/IEBOSIOKHO MOXHO WMCMOJSIb30BaTb HA ATOMHbIX
3NeKTPOCTAHLUMAX B NOOON YacTn cBETa HE3ABUCMMO OT KIIMMAaTUYECKMX YCIOBUN.

OpfHa 13 oTpacnen NpUMeHEHNA YrNeBosIOKHa B aTOMHOMW SHepreTuke — 3TO NPOM3BOACTBO ra3oBbIX
LeHTpundyr no oboraweHunto ypaHa. PaHee gaHHoe obopyaoBaHMe NPOU3BOAMNIOCHE U3 Pa3/INYHbIX CMIAaBOB
ANIIOMUHUSA, HO YINIEBOJIOKHO OKa3asioCb 3HA4YUTENIbHO NpoyHee u fierye. CpaBHUTE: MaKCMMabHAsA CKOPOCTb
BpaLLEHUS POTOPA U3 Ny4dLlwmx ctanen — 498 m/c, a U3 yrnepogHoro komnosumta — 750 m/c.
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YrneBoNOKHO MPUMEHSIeTCS B aBMACTPOeHMU (Ons Cco30aHUMA JNEerknx M MPOYHbIX 3/IEMEHTOB
CaMOsIeToB), aBTOMOOWNEeCTpoeHUn, BeTpPo3HepreTuke (co3paHne OONbWMX W Nerkux nornacten AnNs
BETPSKOB), CTpOUTENbCTBE (MOBbIWEHME NPOYHOCTU KOHCTPYKLNI), MeanumHe, cnopte (co3gaHmne Nerkoro u
NPOYHOIr0 MHBEHTAPS) N APYIrMX BaXKHbIX chepax AesATeNbHOCTU Yel0BeKa.

[MOMMMO Pa3BUTUSA HOBbIX MaTEPMaNoB, BaXXHO pPa3BMBaTb M CpeacTBa Mx o06paboTkKM, co3gaHma 13
HUX TpebyeMbix AeTanemn, 3arotoBok u T.4. Cernyac y 4enoBeyecTBa €CTb TEXHOIOMMU, KOTOPble MO3BONAOT
BO3BECTU [LOM 32 HECKONIbKO AHEW WAW M3roTOBWUTb [JeTann [OBUraTenss 3a HeCKosIbKO 4YacoB. Takue
TEXHOJIOTMM MONYYUNIN HA3BAHWE «afaNTUBHbIEY

CNANA 14

OHM NO3BONAIOT CO34aBaTb TPEXMepHble O0ObekTbl, AeTann WAM BelWwKu nyTemM MOoC/IOMHOro
nobaBneHna matepuana: naacTtuka, MeTansa, 6eToHa M, BO3MOXHO, B OyayliemM — 4e/ioBeYECKOW TKaHW.
Takue TpexmepHble mnu 3D-06bekTbl co3gatoTcs ¢ nomouwbto 3D-npuHTepoB. Ha3BaHMe TexHOOrmnm
NPOWU30LWNIO OT aHrMnckoro cnoea add — gobaenate. OQHO M3 NPEeMMyLEeCTB aaANUTUBHbIX TEXHOMOMMN —
BO3MOXHOCTb CO34aHNA 00BEKTOB CNTOXXHOW GOPMbI U CTPYKTYPbI C BbICOKOM TOYHOCTbIO.

TepMuHbl «agOuTUBHOE TeXHoMornm» U «3D-nevyaTb» 4acTO MCMONb3YOT KAaK CUMHOHMMbI. TepMUuH
«3D-nevyaTb» MOSIBUNICA PaHblle M ero Yalle ynoTpebnawT, Korga pedb MOeT O Hegoporux AoMallHUX
NpuHTepax. B Maclwtabax NpoMbilIEHHOrO NPOU3BOACTBA OObIYHO FOBOPAT 00 aAAUTUBHbLIX TEXHOMNOMUAX.
Kak Bbl ;yMaeTe, YTO MOXHO CO3aTb NPM MOMOLUY aAANTUBHbIX TEXHONOMUIA?

Omsemsbi obyyarowuxcs (u3denuss nompebumesibCKo20, NPOMbIW/IEHHO20, MeOUYUHCKO20 U
BOEHHO020 HQ3HQ4YeHusl, U 3mo 0asieko He Bce. Kamepbi, MobusibHble mesnegoHbl, 0emasu oBuzamesed,
BHymMpeHHss omoesika aBmomobusieli, 0emasiu u y3/1bl CAMOJ1IemoB, CMAHKU U MeOUYUHCKUe UMNIaHMameal

u op.)

BEIJ,VI.I.I,VIVI: 3TOT CMNMCOK MNOCTOAHHO nononHsaeTtca. CenMyac TEXHONOMMM NO3BONAKT HaneyaTaTb TO,
YTO paHee Ka3aJloCb HEMbICJIMMbIM — Halnpumep, eay, AOHOPCKME OpraHbl, U 3TO OaNeKo He npenen
a4 aNTUBHDbIX TEXHONOIMMMN.

8. NOABEAEHUE NTOIOB, PEDJIEKCUA

Beaywmii: Ceryac KOMaHZaM HYXHO MOArOTOBMTb CBOM 3aMMCM K Mpe3eHTaumn, Bblbepute
npeacTaBUTeNs OT rpynnbl 418 NPe3eHTauun.

3awuma npezeHmauyuu
Bepywui: OTnnyHas KoMaHAHas paboTal

CerogHs Mbl ycnenn obcyamTb TakK MHOro rpaHer atomMHoW 3HepreTukn! Kakue npemmyllecTsa
aTOMHOM 3HEPreTUKM Bbl MOXETe Tenepb HAa3BaTb?

Kak Bbl AymaeTe, NoYeMy BaXHO pPa3BMBaTb He TOJIbKO CMOCOObI M CpeacTBa MoslydeHUst aTOMHOM
3HEpPrum, HO U MHOTME ApYyrMe CMeXxHble obnacTn?

OmBembi 0byyarouuxcs
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MUHMPOCBELLEHMS POCCUN

CLEHAPWI NMPOBEAEHNA YPOKA

Beaywmii: BOT 1 NopoLen K KOHLY Haw ypokK. YTo Oblo camMbiM BaXKHbIM CerogHs Ha ypoke? O yem
Obl Bbl XOTenM y3HaTb 6onbwe? O YeM 13 CerofHSILIHEro Bbl Obl XOTENM paccka3aTb CBOMM ON3KMM?

OmBsembi 0byyatowuxcs

Beaywmii: B 3aBeplueHMe Hallen BCTPeYM [aBalTe MPOBEPMM, YTO Bbl Y3HANW W 3aMNOMHUAN U
OTBETMM Ha BOMPOChI BUKTOPUHBDI.

Ob6y4arouue no QR-ko0y nepexodsim HQ CMPAHUYY C BUKMOPUHOU

Beaywuit: a 6narogapto Bac 3a akTMBHOE y4acTue B Hawem ypoke. [lo cengaHms!
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MMMMMMM LEHNS POCCUM

PEKOMEHAOAUWU K NPOBEAEHUIO ATOMHOIO YPOKA NO TEME
«ATOMHAS SHEPFETUKA — OCHOBA TEXHOJIOrM BYAYLUErO»

BO3PACTHbIE OCOBEHHOCTUN YYHACTHNKOB

YcTonymBoe BHMMaHue — 10-15 MMHYT, [Janee HeobxoauMmMa CMeHa [fOesTenbHOCTU.  MakcumarnbHas
NPOAOIKUTENBHOCTb 3aHATUA — 45 MUHYT. BaxkHO 3a4eMCTBOBaTh PU3NYECKUN KOMIMOHEHT B 3a4aHMAX (M1 pa3MUHKaX).

Bepywas aesaTenbHOCTb B 3TOM BO3pacTe NoCTeNeHHO NepexoamuT € y4€bbl Ha obLieHme, CTaHOBUTCA BaXKHbIM ObiTb B
rpynne, B KOmaHze. [pn 3ToM peKoMeHyeTCs CoCpefoTOUNTbCA Ha Co34aHnM Ge3onacHor atMocdepbl.

XopoLo nogonayT posieBble U AeNoBble UrPbl, 06CYXAEHNE KOHKPETHbIX KEMCOB (TEKCTOBbIX, BUAE0). MOXHO faBaTb
MeHee YETKKne 1 bonee TBOpYECKME 3a4a4M, NpeasiaraTb BOMPOCh! U NPo6ieMHble CUTyaLUN.

AONOJIHUTEJIbHbBIE MATEPUATIDI

Hay4yHo-npocBeTuTenbckasa nnatdpopma «Homo Science»

100 BONpOCOB U OTBETOB 06 aTOMHOU YHEpreTuke

HoBble maTepuanb! gna 6uoMmeaULUHCKUX TEXHOTOrMM

ATOMHbIE TeXHOJIOrMU B KOCMOcCe

Kak paboTaeT aToMHas sHeprusa

ALAVTUBHbIE TEXHONOIMU, ObICTPOE NPOoTOTUNUPOBaHUe U 3D-NpPUHTEP B KOCMOCe

ApepHas meanunHa, YKYC paanMoOaKTUBHOrO Nayka U raMma-HOX

Bugeoo63op Bcex AIC Poccumn

MpoeepeHo ApkTukoun. Kak pabotaeT camasa cesepHasa ADC B mupe

Komno3suTtHble TexHonoruu. Kak B Poccuu cospalot matepuan éyayuero



https://clck.ru/32Farh
https://www.tvel.ru/upload/iblock/af1/af13ee8747c95e047a5c6bd558eff9e2.pdf
https://clck.ru/32FbZQ
https://clck.ru/32Fbaq
https://clck.ru/32FbbS
https://clck.ru/32FbcC
https://clck.ru/32Fbd5
https://clck.ru/32Fbdk
https://www.atomic-energy.ru/video/120238
https://www.atomic-energy.ru/video/126514
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PA3OATOYHbIE MATEPUAITIDI

Mpynna «1»: cob6epeT HPpopmauuio o NpuHLMNe paboTbl coBpeMeHHbIx ADC:

1. YTOo MOXET ABNATLCA TEMIOHOCUTENIEM B aTOMHOM peaKTope?

2. Kakme cmcTembl OTBEYAIOT 33 BblPabOTKY 31eKTpo3Heprum Ha ADC?

3. Kak Ha3blBaeTcs 34aHMe, B KOTOPOM YCTaHOBIEH peakTop?

MNpynna «2»: co6epeT MHPOpMaLUIO O TUNAX aTOMHbIX PeaKTOPOB:

1. A6bpeBnatypa «PEMK» 0603HavaeT?

2. Kakne tunbl ADC MCnonb3yloTCa B yAaNneHHbIX ropogax?

3. [naBHble N/OCbl PEAaKTOPOB Ha ObICTPbLIX HEMTPOHAX?

Mpynna «3»: cobepeT nHPpopmaLmio 0 cucTemax 6e3onacHoOCcTU coBpemeHHbix A3C:

1. OT KaKNX TEXHOMEHHbIX U NPMPOAHbIX KaTakK/TIM3MOB 3allMuUleHbl COBpeMeHHble ADC?

2. 3a cyeT Yero paboTatoT akTUBHbIE cMCTeMbl 6e3onacHocTn ADC?

3. Y70 npepcTaBnatoT cobon 4 6apbepa besonacHocTn coBpemeHHon A3C?




