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NMPOEKTUPOBAHME LIEMEN — 370 yacTb cepuu 3aHATUM 418 ydeHUKoB STEM?2D.
CopepykaHue 1 CTPYKTypa 3aHATMA Bbinn paspaboTaHbl CMUTCOHOBCKMM
Hay4yHO-06pa3oBaTeNbHbIM LEHTPOM B pamMKax MHMumnatuebl Johnson & Johnson
WISTEM?D (Women in Science, Technology, Engineering, Mathematics,
Manufacturing, and Design — eHLWNHbI B HayKe, TEXHONOINU, pa3paboTke,
MaTeMaTuKe, MPOU3BOACTBE U NPOEKTUPOBAHMM) C UCNONb30BaHMEM LWABNOHa,
npepoctasneHHoro FHI 360 n JA Worldwide. 3Ta cepua cocTouT U3 MHTEPAKTUBHDIX
M yBNEKATENbHbIX MPAKTUYECKUX 3aHATUI A5 AEBOYEK (M ManbyMKOB) B BO3pacTe OT
5 po 18 net 13 Bcex cTpaH mupa.
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YseaomneHue 06 dBTOPCKUX NMpaBax

Hn ogHa n3 yacTemn AaHHOro moayna n HA ogHa U3 Npon3Bo4HbIX pa60T Ha OCHOBe
AaHHOIo moAaynAa He MOXKeT 6bITb MCNONb30BaHA UK BocnpousseneHa B nobbix uenax,
Kpome 3aKOHHOro Ncnosib3oBaHuA, 6e3 NnMcbMeHHOoro pa3pewieHuna CMWUTCOHOBCKOrO
Haquo-o6pa3OBaTeanoro LeHTpPa.

OuzaiiH n nnntoctpaunm Copum dnmaH
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NMPOEKTUPOBAHUE LIENEN

Tembl STEM?D: Hayka, TeXHONOrus, aNeKTPU4eCcTBO,
Lenu, NnpoekTupoBaHune
LleneBasa ayautopus: y4yeHuUku ot 9 oo 18 net

OMMNCAHUE 3AHATUA

Ha aToM 3aHATUN YYEHUKN MO3HAKOMSITCS C 3NEKTPUYECKUMM LIENsSIMU C MOMOLLbIO psiga
NPaKkTU4eCKMX 3a4aHui C UCNONb30BaHMEM MeLHOro MIOCKOro NPOBOAHMKA (MeAHOM
NEHTbI), CBETOANOA0B 1 ApYrMX 6a30BbIX KOMNOHEHTOB. Mbl BHEAPUNW pAL, KOHLENLMNA,
BKINIOYasi HanpaerneHne Toka, NONsipHOCTb, PA30MKHYThIE U 3aMKHYTbIE LIENW, a Takke
nocrnegoBaTenbHble U napanneneHble uenu. MNpy BbINOMHEHUN 9TUX 3a4aHNA YYEHNKN
nony4aroT npeactaBneHme 0 TOM, Kak MOXHO yNpaBnATb ANeKTPUY4eCcTBOM B Lienu, YTobbl
co3fgaBaTb NonesHble BeLy, O4HOBPEMEHHO y3HaBasi O BaXKHOW PONK SMEKTPUYECKON Lienu
B NOBCEOHEBHOW KMU3HMW.

NMPUMEPHAA QJNTUTENIbHOCTb:
3TO 3aHATUE 06bIYHO MaeT 60—90 MUHYT.

OTKPbITUA YHEHUKOB
Bo BpemsA 3aHATUA YYEHUKN CMOTYT:
. cobpaTb HECKOMbKO MPOCTbIX LIENEn, COCTOALLMNX U3 aKKyMYMNATOPHbIX
©aTapen, CBETOAMOLOB U Nepeksovartenen;
. ncnbITaTb NPOBOANMOCTbL pasHbIX MaTepunarnos;
. y3HaTb O NONAPHOCTU U HaNpaBneHUn TOKa;
. y3HaTb O nocrneaoBaTenbHbIX U NapanfenbHbIX Lensx U UCNbITaTb UX;
. NCMNOMb30BaTh HOBbIE 3HAHUA A4S CO34aHNS MHOMOLBETHOMO HOYHMKA.
NnoaroToBKA
MaTepuansoi:
. 1 aKk3emnnap pyKoBOACTBA MO 3aHATUIO HA KaXgoro ydeHuka
. Knerikas megHada neHta AnvHon 35 caHTUMETPOB Ha KaXX4oro yYyeHuka
. 2 akkymynaTopHble 6atapeu ¢ kHonkamy mowHocTbio 3 B (CR2032) Ha kaxgoro
yYeHuKa
. 4 csetogmona MOLLHOCTbIO 3 B (MO 0gHOMY C KpacCHbIM, 3eMNeHbIM, CUHUM 1

XentbiM CBeTOM) Ha KaXXagoro y4yeHuka

° 5 CKpernokK A5d KaXxaoro ydeHuka
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. 1 nonocka antoMuHneBon onbru pasamepom 16 x 0,7 cM Ha Kaxgoro yyeHuka

. 1 oepeBsiHHas nanoyka Ha Ka4oro y4yeHuka

. 1 cTakaH4MK U3 MNEHONONUCTUPONa Ha KaXX4oro y4eHumka

. CKOTY nnu knernkas neHta

. BuaeonpoekTop 1 KoMmnbloTep (419 AeMOHCTpaLUn UnncTpaunm B

npeseHtaunm PowerPoint)

OBLAA UHPOPMALNA ONA ®ACUTTUTATOPA
Kak nonb3oBaTbCA 3TUM PYKOBOACTBOM

3OTO pyKOBOACTBO MOMOXET BaM 00Yy4MTb YHEHMKOB Hay4HbIM 3HAHMAM, Nexaliym B
OCHOBE 3aHSATUS, U NPEeOCTaBUT MOSIe3HY NHGOPMALIMIO U OOCINOBHbIE (pasbl ANs
06 BbSCHEHUS KIOYEBbIX MOHATUN.

NMoarotoBKka BeayLwero:

1. OsHakombTech ¢ pykoBoacTBom Spark WiSTEM?2D. 310 knto4eBow pecypc ans
BCEX BOJIOHTEPOB, 3aMHTEPECOBAHHbIX B paboTe ¢ Monoaexbto. OH cogepxuT
BaxHble obme ceegeHms o STEM?D, cTpaTermm BOBMEYEHUS YHEHNL, U
coBeTbl N0 paboTe ¢ rpynnammn y4yeHnkoB. Ckadante JOKYMEHT Ha canTe
http://www.STEMZ2D.org.

2. O3HakoMbTECh C PYKOBOACTBOM MO BCEMY 3aHATUIO, KOTOPOE COOEPXKMUT MOSHbIN
YPOK HEOBXOAMMBIX HAayYHbIX KOHLEMLMIA U NOoLlaroBble MHCTPYKUUKN ANs
NPaKkTUYECKNX 3aHATUN.

3. B 3aBMCUMOCTU OT KonM4ecTBa BpEMEHW, KOTOpoe Yy Bac ByAeT ¢ yYeHnKamu,
BblOepuTe ABa UNW TpY 3aaHNs ONs BbINONHEHUS.

O6wue coBeTbl

*  V3-3a orpaHnyeHunin No BpeMeHn pekoMeHayeTCcsl NoAroToBUTL MaTepuarns! nepes
TEM, KaK y4eHVK/ NpuayT B Knacc.

. Benyuime 3aHATUA JOMKHBI COCPEOTOMUTBCS HA YCTAHOBNEHUN KOHTAKTa C
yYeHVKaMu, Harnpumep Ha pacckase NUYHbIX U NpodyecCuoHarnbHbIX UCTOPUN.
PacckaxunTte, noyemy Bam HpaBuTcs STEM?D 1 noyemy Bbl Bbibpanu cBot
npodeccuto. lononHUTenbHbIE YKasaHUs Bbl HAaMAeTe B pykoBoAcTBe Spark
WISTEM?D.

. MocTapanTech NpeacTaBUTb HaydHble KOHUENUmn B TedeHre 10 MUHyT, YToObl OCTaBUTb
O0CTaTOMHO BPEeMEHM A5 MPaKTUYECKOro 3afaHns U NocrneayroLero 0ocyxaeHus.
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https://www.stem2d.org/

CoBeTbl N0 TeEXHUYECKUM Bonpocam

«  CrapaiTecb UCMNonb3oBaTh MEAHYIO NEHTY LieNbHbIM KyCKOM Ge3 pa3pbiBOB.
MonpocuTe y4eHUKOB NONPaKTMKOBATLCSA packnagbiBaTh NEHTY B yrnax, He paspesas
ee. Tak OT MeqHoOW NEeHTbI HE OCTaHeTCsl Mycopa.

*  OpuH 13 cnocoboB caenaTb nepekntoyaTenb — 3arHyTb KyCOK MeAHOW NEHTbI
B 0OpaTHYH0 CTOPOHY, OCTaBMB OOrbLUYH YacTb 3alUMTHOM Bymarn Ha MecTe.
OcTaBLUYHOCS NUMKYH0 YacTb MOXHO 3adMKCMPOBaThb Ha BbIBOAE NEHTbI, KaK Noka3aHo
Ha n3obpakeHun.

¢ OnekTpuyeckMe coevHeHNs!, Co3aaBaeMble C MOMOLLbIO MeaHOW NEHTbI, JOBONIbHO
xpynkue. YTobbl 06ecnednTb Haunyyllee Ka4ecTBO NOAKMYEHNs, CBETOAMOAbI
HeobXoAMMO 0O6MOTaTb AONOMHUTENBHbLIM OTPE3KOM MELHOW NEHTLI NOBEPX
OCHOBHOIO.

«  CseTogmnoabl, NCMONb3yeMbIE B 3TOM 3aHATUM, OAHOHANPAaBIEHHbIE, N Y HAX €CTb
OJIMHHbBIE N KOPOTKME HOXKM AN NONOXUTENbHBIX U OTpuUaTenbHbIX BbIBOAOB. [Mpu
HenpaBWNbHOM pa3meLLeHnn B Lienu (Ha06opoT) OHM He BKMYaTCS. YCTpaHUTb
npo6nemy MOXHO, MPOCTO NepeBepHyB cBeToAMOA, YTOObI COBMIOCTM NONSAPHOCTD.

. Ha kaxgoi cxeme uenu 6yayT nokasaHbl Hy)XHble LiBETA CBETOANOA0B. OTO BaXHO,
MOCKOJSbKY HanpsbkeHUe 1 CONpOTUBNEHME MOTYT OTNNYAaTLCS B 3aBUCUMMOCTY OT LIBETA
cBeToaMoaa, YTo NPMBOAUT K HEMpeaBUAEHHbIM c6osiM B Lienun. Hanprmep, kpacHble
cBeToaMoabl paccunTaHbl Ha HanpshkeHve 2 B, a 3eneHble 1 cuHne — Ha 3 B.
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3AHATUE U BBEOEHUE

MpuBeTcTBME N BBOAHAsA MHOpMaLusa nepen Hayanom 3aHATUA
+ [lonpuBeTCTBYNTE YY4EHUNKOB.

+  CoobLmTe yyeHkam CBOe UMS 1 OpraHmn3auuto, Ha KOTopyto paboTtaere.
Pacckaxunte o cBoem obpasoBaHumM 1 Kapbepe. Micnonbsyinte dopmy
«PacckasaTb nctoputo o cebe» B kKa4yecTBe OCHOBbI Af1s1 CBOErO pacckasa.
ByabTe rotToBbl OnucaTtb CBOK paboTy Uim 0bbIYHLIN pabovnii AeHb U
NpeaocTaBUTb JOMNOMHUTENBHY MHpOpMaLMIo o cebe:

» Bawe obpasoBaHue
* Tekywme paboyme NpoeKThbl

* NIHTepechbl 1 xo66u

* Moyemy Bam HpaButcss STEM?D u kak Bawa paboTa cBsizaHa Cc
aToM 0bnacTbio.

° HOHDOCVITG Y4E€HUKOB UITN D,OGpOBOJ'IbLI,eB, KOTOpbI€ NOMOrakoT BaM CerogH4,
npeacTaBuUTbLCA.

»  3apgaBalniTe BOMPOCHI, YTOOLI y3HaTb Gonblue 06 y4YeHMKaX N NX UHTEpPECaX.
OcHoBHasi Lienb — YCTaHOBUTb KOHTAKT C y4eHUKamu, 4Tobbl MM cTano
nobonbITHO y3HaTb Npo STEM?D 1 0 ToM, Kakoe 3TO UMEET K HAM OTHOLLEHUE.

BBepeHue B 3aHATHE

*  OObACHUTE, YTO NOHMMAaHME TOrO, Kak PaboTaloT aNeKTpMUYECKMEe Lenun, — 3TO
OT/IMYHBIV HaBbIK OS5 BCEX, KTO MHTEPECYETCS KOMMNbOTEPaMN, BUAEOUTPaAMU
N 34paBOOXpaHEeHNEM, HanpumMmep poboTaMu-xmpypramm, KOTopble MOMOratoT
Bpayam cnacaTtb Xu3Hu. CKaxuTe, YTO Ha N0LEN C TakKUMU TEXHUYECKMMN
HaBbIKaMu BbICOKWUIA CMPOC 1 OHW MOTYT caenaTb GnecTswyto kapbepy. CBsxuTe
3TO C Ballen UCTOPUEN, HACKOSBKO 3TO BO3MOXHO.

» [lpencraBbre 3afaHve 1 BbI30OBUTE peakumio Y Y4eHUKOB, 3aaaB Bonpoc: «KTo
WHTEPECYETCS AMNEeKTPOHUKON?» PacckaxnTte y4eHnKkam, YTO CEroHs Mbl U3y4um
3rEeKTPUYECKNe Lenn 1 To, Kak OHU UCNOMNb3YHOTCA Ans nonesHbIx Belen. Mol
NPUMEHMM 3HaHUS Ha NPaKTUKe, cobpaB HacTosLLME Lienu, a eLLe LIBETHON HOYHUK.

e [lokaxunte yyeHukam crnang 2 B npeseHTauun PowerPoint. Pacckaxute npo
KNIOYEeBY0 Maet — TOT haKT, YTO AneKTpUYecKne Lienmn ecTb NoBcloay.

« OrneKkTpuyeckue Lenu ecTb B UrpyLLKax, KOMMNbTEPaXx 1
APYrMX yCTPOWCTBAX, KOTOPLIMU Mbl MOMb3YEeMCS KaXXa bl
[A€Hb, HaNpUMep B namne.

° I'Ionpocme YYEHUKOB YKa3aTb Ha npegMeThbl B Kilacce,
KOTOpble, KaK OHU CHUTAKOT, coadepXaT ANEKTPUYHECKNE CXEMbI.
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Heob6xoanmbie noHATUSA: ANNIeKTpu4veckKkue uenu, nonapHOCTb N HanpaBlrieHne TOKa

Cdhopmumpyrite 6a3oBOe NOHNMAHWE ANEKTPUYECTBA:

AnekTpuyecTBO — 3TO hOpMa IHeprumn, cnocobHas 3anyckatb pasHble BELLW.
Mo cyTun, 3T0 NpoXoXAeHMEe INEKTPOHOB Yepe3 Matepuan. ONeKTPoHbl — 3TO
KparHe MesnKue YacTuubl, KOTOpble COCTaBnsaT aTom. Ha ronoske Gynasku
MOXET NOMECTUTLCH NPUMEPHO 1 Munnunapg atomos!

lNokaxunte yyeHnkam cnangbl 5—7 B npeseHTaumm PowerPoint. lNpeacTtasere
KOHLLENLMIO TOro, YTO Lenn 1 3aneKTpU4eCcTBO HepaspbiBHO CBA3AHbI.

AnekTpuyecTBy Heobxoaum NyTb ANs AsmxeHus. Llenb aaet a1oT nyTh 3a
cyeT Habopa NPOBOAOB U 3NEKTPUYECKNX KOMMOHEHTOB, KOTOPbIE AENACTBYHOT
Kak TpyObl 1 06ecneynBaloT NPoXoXaeHue anekTpuyecTea. Mbl MOXeMm
NPOEKTUPOBATL LENN Tak, YTOObI HANpaBnsiTe NOTOK 3MEeKTPUYECTBa Mo
pasnuMyHbIM NyTSIM U Yepes3 YCTPONCTBA AN TaKMX NOMe3HbIX BELLEN, Kak
BKJIIOYEHME CBeTa, paauo, UrpyLLek Unm apyrux yCTPOMCTB.

* Y Bcex Lenen ectb:

O WCTOYHUK 3HEPruU, HanpumMep akKyMynsaTopHas
Gatapes (cnang 5);

O NOTPebuTenb aNEKTPOIHEPIMM, HAaNpPUMep namnoydka
(cnang 6);

0 C€nocob NoAKNIYEHUA UCTOYHMKA U noTpebuTtens,
HanpvMmep NpoBoa UM Matepuar, cnoCcobHbIn
nepegasaTtb 31€KTPUYECTBO — MPOBOAHUK (cnavg 7).

MokaxuTe yyeHukam cnang 8 B npeseHtauumn PowerPoint. Pacckaxute o
Pa3OMKHYTbIX W 3aMKHYTbIX LiensiX.

Llenn moryT 6bITb pa3oMKHYTbIMU UM 3aMKHYTbIMU. 3aMKHYTast Lenb —

3TO UMb C HENPepbIBHLIM NyTEM Nepeaayy anekTpuyectsa. PasoMkHyTas
Lenb — 3TO Lienb ¢ Npo6ernom Unm paspbiBOM, HanpuMep OT OTCOeANHEHHOTO
anemMeHTa. /3-3a aT0ro paspbiBa 311EKTPOIHEPIMS HE MOXET NepedaBaTbes No
Pa30MKHYTOW Lienu, 1 YCTPOWCTBO OCTAETCS BbIKIIOYEHHbIM UK 6e3 NUTaHus.

UzobpaxeHue 1.

aKKyMynaTop
g i

Pa30MKHyTan <’\ nepekio- 3aMKHyTan X
yaTtesb

Qnalvmowa ®

CMUTCOHOBCKMI HayYHO-06pa30BaTEAbHbIV LIEHTP
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O YCTPOWUCTBO, Ha3blBaeMoe nepeknto4varenem, MoXHO
NCNONb30BaTh ANsi 3aMblKaHNS 1 pa3MblkaHKs Lienen.
JrekTpuyeckne yCTpomcTBa coaepxar nepekrnovarenu
ANsi ynpaBneHns LensiMm — OHW BKITHOYatOT U BbIKIOYatoT
YCTPOMCTBA Ansi AOCTUXKEHUS NpeanonaraeMoro pesynsrara.

*  [lokaxuTe ydeHukam cnang 9, nsobpaxeHue 2 B npeseHtauumn PowerPoint.
Pacckaxunte 06 akkyMynaTopHbIX 6aTtapesx, NONSAPHOCTU U HanpaBieHnn ToKa:

Mbl Bygem ncnonb3oBaTh Ha 3aHATUN MareHbKUe akkyMynAaTOpHbIe
GaTapeun pasmepom ¢ nyroeuuy. Kak n y Bcex 6atapen, y HUX OBE CTOPOHbI.
NONOXUTENBHO 3apshkeHHasi, 0603Ha4YeHHas 3Ha4YkoM nnoca (+), n
oTpuLaTenbHO 3apsikeHHada cTopoHa 6e3 0603HauYeHUn. ANeKTPUIeCTBo
nepegaeTcs Mexay NONMOXMTENbHOW 1 OTPULLATENBHON YacTaMuU Lienu.

U3ob6paxeHue 2

1 \

NI IY

LTHLA A0 TERY '
P

&

* [lokaxuTe yyeHukam crang 10, nsobpaxenune 3 B npeseHtauunn PowerPoint.
Pacckakute o ceetoamnopax.

Ha 3aHsT1M Mbl Gyaem ncnosnb3oBaTb HEGOMNbLUME Pa3HOLIBETHLIE NaMMOYKK,
Ha3blBaeMble CBETOU3Ny4arlWmnMmn auoaamMmu unu ceetoguogamm. Kak
Ny aKKyMYNSTOPHbIX GaTapei, y HUX eCTb NONOXUTENbHO U OTPULATENBHO
3apsikeHHble CTOPOHbI. Heobxoanmo npaBunbHO ycTaHaBNMBaTbL MX B LiENW,
MHa4ye OHU He ByayT paboTaTb. 3aNOMHUTbL CTOPOHbLI MOXHO MO AfMHE
NPOBOAOB CBETOAMOAOB: ANIMHHASA = NOMOXUTENBHO 3apsKEHHAas!, KOPOTKas =
oTpuLaTenbHO 3apshkeHHas.

U3obpaxeHue 3
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3apgaHue: npoBOoAUMMOCTb MaTepuana
Kakune ns3 atux mMatepuanoB MOryT npoBoanTb SJ'IeKTpI/I‘-IeCTBO? A Kakue He MOFyT?

Llenu: yyeHnkn noctpost 6a3oByto Lenb U yBUANAT, YTO HEKOTOpPble MaTepuansi
NpoBOASAT 3MEKTPMUYECTBO, a APYrne — HeT.

UHcTpyKumum

1.

Pacckaxnte y4eHuKamMm o Mmatepuanax, c KOTOpbiIMU OHU 6le,yT p860TaTb, BKIrO4as
pykoBOACTBO AOJ1A YHEHUKOB.

Monpocute yvyeHukoB cobpaTb Lienb, NOMEeCTUB MEAHYIO NEHTY BAOMb HaneyaTaHHoro
nNyTU U COEANHNB OAVH KOHEL, C NOMNOXUTENbHOM (+) KNEMMOW akKyMynsiTOPHON
GaTapew, a gpyron — c oTpuuUaTenbHON (-), Kak NoKasaHo Ha n3obpakeHun.

a. lNokaxuTe ydyeHukam cnang 8 B npeseHtaumm PowerPoint — Tam
€CTb COBEThI N0 paboTe ¢ MeaHom NEHTOMN.

6. Bonee 1OHBIM y4eHUKam MOXET ObITb NOME3HO HaKNenTb
AONOMHUTENbHbIV OTPE30K CKOTYA UMK KNEWKoW NeHTbl Ha
NOOKIMIOYEHHYI0 akKyMYnSTOPHYt0 6aTapeto, YToObI nyyile
3aKkpenutb ee Ha Bymare.

MonpocuTe y4eHUKOB NOAFOTOBUTL TECTUPYEMbIE MaTepuarsibl, pa3opBaB Ha ABe YacTu
KaXabl U3 HUX: MEeOHYIO NEHTY, Nonocky Gymaru (Moanoxky ot MeaHON NEHTbI) U
antMUHKeEBYHO donbry. Kpome Toro, y cTyaeHToB ByaeT ABe YacTu AepeBSIHHOM Nanoyku
1 OBE CKPErKM, KOTOPbIe HY)XHO YaCTUYHO Pa3orHyThb, Kak NoKa3aHo Ha U306paKeHuN.

[Monpocute y4eHNKOB COEANHUTL pasHble TECTUPYEMbIE MaTepuarnbl C ABYMS
KnemMmamu, Ucnorb3yst HEOObLLIOW OTPE30K MEOHON NEHTbI U OCTABUB MareHbKUI
(okono 1 cm) paspbIB B LiEHTpE.

I'Ionpocme YYEHUKOB 3aKpennTb CBETOANOObI HA KaXXA0M U3 TECTUPYEMbIX Marepumarnos,
YTOObI OHU 3aMKHYIM Lerb (Hy)KHO nepesepHyTb CBETOAMNOA, E€CI OH HE FOpI/IT).

Cnpocute yyeHukoB: «Kakne matepuarnsl NpoOBOAWAN ANeEKTpuYecTBo?» CnpocuTte,
yTO obLLlero y aTux marepuanos (LBeT, dopma, matepman u 1. 4.). MNonyunte
OTBETbI, KOTOPbIE NMPUBOAAT Y4aLLMXCS K BbIBOAY O TOM, YTO MeTansbl — XOopoLume
NpoBOoAHUKU. CKaxnTe, YTO MaTepumarnbl, KOTOPbIE HE MPOBOAST ANEKTPUYECTBO,
Ha3bIBaKOTCA U3oNATOPaMM.

'y )

Monoca antomMmH1esoi Gonbrv
Monoca meaHOM NeHTbI

[JepeBAHHaA nanoyka
EymamHaﬂ noA/I0XKa OT MeAHOl’I NeHTbI
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BBeaeHue B npoeKTUpoOBaHUe Lenu

. Mokaxunte cnanabl 12—14 B npeseHTaumm PowerPoint. MNpencraBbTe yyeHnkam
CXEMbI U NaHbl Luenu.

I'Iepep, co3gaHmnem uenn nHxeHepbl NCNomnb3yrT cneunaribHble CUMBOJbI OJ14
NOCTPOEHNA CXeMbl Uuenu Ha 6y|v|are nnm KomMmnbroTepe. YKaxuTe, YTo eCTb COTHU
3TUX CMMBOJ10B, HO Mbl COCPEAOTOYNMCA Ha NATU N3 HUX.

° [Mo3HakombTe Y4€HUKOB CO BCEMU CXeMaMu, OTMeEYad OCODEHHOCTM KaXKaoW N3 HUX.

K aTum cumBonam oTHOCATCS:

AKKyMynsTopHble 6aTapeu (4 apyrue MopkntoyeHHble/He NoAKMIOYEeHHbIe NPOBOAA:
MCTOYHMKM NUTAHUA NOCTOAHHOIO TOKa):

| + MoaknoYeHo He nogkntoueHo

T- | |

BKAtOYaET UHAMKATOPbI MONOKUTENBHOMN U HupHas Touka obo3HavaeT coeamHeHne, a 0bxoaHan
OTPULIATEIbHOM KNEeMM aKKyMynaTopHOM baTapen MEeTNA yKa3blBaeT Ha OTCYTCTBME COEAMHEHMA.
(ANMHHAA TOpU30OHTaNbHAA NMHMA 0603HAYAET «+»).

MepeknioyaTenu (pasoMKHYTble/3aMKHYTble PesucTtopsl (Takke notpebutenm
uenu): 3MEeKTPO3IHEePrum UnN Harpy3Ku):
Pa3OMKHyTaF_i/
3amMKHyTana
Mpn 3aMbIKaHKK Cxema nepekntoyeHns obpasyet ITa 31rsaroobpasHasn NMHMA 0603HaYaeT Harpysky
NOYTM HEMPEPbLIBHY IMHUIO. (ycTpoicTBO) MK cneumanbHblii pesuncTop,
I'IDELI,HE:BHaHeHHbIVI ANA OrpaHNYeHMA saNeKTpn4ecTBa
(Toka) B uenu.
CeeTtoanoab!: Mpumep cxemMbl NONHOM Lenu:
AN AN
1 !

N N

L] o]
Tpeer}'Ile/IK Hanpae/iieH B CTOPOHY OT NOJIOAKUTENIBHO npOCTaﬂ Lenb, COCToALWaA 13 ABYX CBETOAMO408B

3apAKEHHOW CTOPOHbI UCTOYHMKA NUTAHMA N ABYX aKKYMYNATOPHbIX HaTapeit ¢
NOCTOAHHOTO TOKa. [lBe cTpesikin 0603HaYatoT CBET. nocnenoBaTebHbIM COeAMHEHNEM.
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3apgaHue: nocneagoBaTenbHbIe Lenun

AKKYMYNATOpHbIE BaTapeun JatoT OrpaHNYEHHOE KONMMYECTBO 3NEKTPOSHEPrnn. MoTpebHocTm
B Hanpsh>XKeHWUWU YCTPOWCTB B LiENN YBENNYMBAIOTCS NPU NOCreqoBaTeNibHOM MOAKIHOHYEHMN

K akkymynsitopHon 6atapee (B nocnepoBaTtenbHou Lenu). Ecnu Tpebyemoe HanpsbkeHne
npeBbILIaeT HanpsXKeHne akkymynaTopHon 6atapen, ycTponcTea He ByayT paboTtaThb.

Lenb: y4eHUKM AOMKHbI M3YYUTb crneaylowme Bonpochi:
1. Ckonbko BonbT TpebyeTcs Ansa NnuTaHust namnoyek B 3Ton uenn?
2. CKONbKO HYXHO akKyMynaTOpHbIX 6aTtapen?
3. Kak obecneuntb paboTy ABYX CBETOAMOAOB MOLLHOCTbIO 3 B?
UHcTpyKuum

1. lMonpocuTe y4eHUKOB NOCTPOUTL LieMb C MOMOLLIbIO OAHOMO CUHErO U OOQHOro
3eMneHoro cBeToamoaa (4NnHHas Knemma ceerogmoa AormkHa ObiTb HanpaeneHa
K MONOXUTENbHO 3apsXKEHHOM CTOPOHE akKyMynsiTopHou GaTtapen). 3akpenute
CBETOANOAbI HA MEQHOW NEHTE C NOMOLLbIO AONOMHUTENbHbLIX OTPE3KOB MELHON
neHTbl. [OBTOPHO UCMNONb3yNTE akKyMynaTOPHYO GaTapeto, KOTOpPYH UCMONb30Banu B
NPOLUIOM 3aZaHuK, 1 NOAKNI0YMTE ee, Kak Noka3aHo Ha usobpaxeHun. CBeTtoanoabl
HE 3aropsrcs.

2. [lonpocute y4eHUKOB OLEHUTb CXeMy Lienu 1 NpoBECTN MO3roBOW LUTYPM MO MOBOAY
BO3MOXXHOW npobnembl. MNpn HeobxoanMOoCT NpoanTeCh No cxemMe. Ecnm HyHo,
NOMOruUTe yYeHkaM peLlmnTb Npobnemy, cnpalimBas, CKOMbKO BOMLT NOTPEONAT nUX
ceetoguoabl (kaxabii no 3 B) n ckonbko 6atapesa moxeT Bbligath (3 B). Hanpasnsante
YYEHUKOB, YTOObI OHM MOTIM NOHSATb, YTO AN CXEMbI HY>XHbl ABE€ aKKYMYNATOPHbIE
OaTapen.

3. PeweHune: O6bACHUTE y4eHUKaM, YTO Kakaomy ceetogmony Ansi paboThbl
HY>XHO HanpsbkeHue 3 B, MOCKOmMbKy 3T0 nocrneaoBaTeribHasA Lenb, B KOTOPOW
SMNeKTPU4eCTBO MAET NO OAHOMY MyTW, U ABYM CBETOAMOAAM MOLLHOCTLIO 3 B ans
paboTbl HY>KEH MCTOYHUK 3HEeprun MoLHocTbio 6 B. OgHako, Kak 1 ABa cBeToamnoaa
no 3 B B nocnegoBatenbHOCTM TpebytoT 6 B anekTpoaHeprun, ABe akkyMynAaTOpHbIe
6atapeun mowHocTbio 3 B gatot 6 B anekTpoaHepruu.

a. [nsa BbINONHEHWS 3a4aHNS YYEHUKN AOIMKHbI OTCOEANHUTD
NONOXUTENBbHYIO MEAHYI0 NEHTY OT akKyMynsaTopHow 6atapew,
yCTaHOBWTbL BTOPYIO BaTapeto Ha nepsyto (cobntogas cxemy
coeanHeHNs «oTpuLaTenbHO 3apsKeHHast CTOPOHa K
MOSIOXUTENBHOM» ) U CHOBA NOACOEANHUTDE MEAHYHO NIEHTY K
NONOXMTENBbHOM KreMmme BTopon 6atapen. Tenepb cBeTOAMOAObI
3aropatoTcs, Tak Kak JOCTYMNHO NUTaHMe MOLLHOCTLIO 6 B.

Csetoguopn 3 B Csetogmopg 3 B

AKrymynaTop 3 B
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3apaHue: napannernbHbie Uenu

Y4YeHbIM NOCTOSIHHO NPUXOOUTCS UCKaTb CNOCOObI 3KOHOMUTBL AHEPTUID, N30bpeTas
KpeaTuBHble peLLeHnst AN NUTaHust YCTPOUCTB C MEHbLUUM KOSIMYECTBOM PECYPCOB U
mMaTepuarnos. B npegbiayliem 3agaHuy Bbl y3Hanu, YTO BOMbTaX HaKannmMBaeTcs no

Mepe NoAKMYEHNSA YCTPONCTB ApYyr 3a Apyrom. Ho ecrnv aTn yCcTporucTBa NOAKIIHOYEHbI
napannenbHO, KOraa y KaXaoro yCTpOMCTBa eCTb COOCTBEHHbIN ANEKTPUYECKUIA NYTb

K akKyMynsiTOpHou 6aTtapee u OT Hee, BONnbTax He yBenunyusaetcd. Bce octaetca
HenamMeHHbIM. B criegytollem 3agaHum HY>XXKHO HaMTU cNoco® NOAKMAYUTL TPY CBETOAMOAA,
MCNonb3ys TONMbKO OAHY akKymMyrnsaTopHyto 6aTtapeto.

Llenb: yyeHukn ByayT NpoekTnpoBaTb M TECTUPOBATbL NapannenbHbie Lenu, 4Toobl
3aropenocb cpasy HeECKONbKO CBETOAMOAOB.

UHcTpyKunm

1. CkaxuTe, YTO yY4EHbIM NOCTOSIHHO NMPUXOAMUTCS pocTuratb
MakCMMyMa C MEeHbLUMMW pecypcamMu, YToObl YaOBNETBOPUTL
pacTyLLMin CNpoC Ha 3HepreTuyeckne pecypcbl. O6bSACHUTE, YTO
YMHbIN YYEHbIA MOXET UCNOMb30BaTb OAMH aKKyMynaTop Anst NMTaHus
He OfIHOro, M Aaxe He OBYX, HO BCeX Tpex cBeToamoaoB. O6bsicHUTE,
YTO BOMbTaX YBENMUYMBAETCS B NOCNeN0BaTENbHON Lienu, HO He B
napannenbHOMW, Ie y KaXaoro yCTponucTBa CBOWM NyTb K UCTOYHUKY
NMUTaHUS U OT Hero.

2. [Monpocute yy4eHnKoB nopaboTaTb C OAHOKMIACCHMKaMn n
NCNonb30BaTb CXeMbl, NPeACcTaBleHHble paHee, AN NPOEKTMPOBaHUSA
uenu, B KOTOPOW MOryT OAHOBPEMEHHO ropeTb TPU CBETOAMNOAA,
NCNonb3ys TONbKO OAHY akKymynaTopHyto 6aTapeto n obecneynsas
CBOM NyTb AN KaXxgoro ceetoguona. lNonpocuTte y4eHNKOB HapMCcoBaThb 3TY LieMb Ha
pabounx nucrax.

3. CkaxwuTte y4yeHUKaMm, 4TO OHU MOTYT UCMOJ1b30BaTb J'II'06yI'O KOMOMHaLMIO UMEIOLLINXCSA y
HUX MaTepunanoB Ana co3gaHnda U TeCTupoBaHUA nNpoeKkTa Lenu. 3aTtem YYEHUKN MOTYT
NOCTPOUTb LiENb HA OCHOBE CXEMbl.

lNpumeyaHue. Micxods us npedbidyweao 3adaHus, y4eHUKU MO2ym Hacmaueame Ha
MOM, YMO UM HY>XHO mpuU akkymyrnsimopa obuwetli MowHocmbio 9 B. Obsi3amerbHO
rnod4yepkHUMe pasHuuy mexx0y rnocriedosameribHOU Uerbio, 8 KOmMopol ece
€c8emo0u0db! pacrosioXeHbl Ha 0OHOM rymu, U napasnnesibHoU Uerbk, 8 Komopou
KaxO0bIli ceemoduod umeem ceoll rMymb K akKyMyrisimopy Uiu om Heezo.

lNpumepbl cxembl Lernm
(creBa) v BCTpOEHHOW
uenu (cnpasa) anA
2TOro 3aAaHUA.
(Bukuneams)
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3apaHue: MHOrouBeTHbIN HOYHUK

Uenb: YHYEHUKN UCMONb3YHKT NOJTy4YeHHble 3HaHUA OAnA cCoO34aHnA MHOITouBeTHOro
HOYHMKa. C nomoLbto nepeKmoaneneﬁ YHEHUKN MOTYT aKTUBMUPOBaATb CoOYEeTaHNE
cBeToamonoB AonAa MHOrouBeTHOro CBeTunbHUKaA. I'IepeKmoanenM MOXHO 3aKpennTtb C
NMOMOLLBbK CKPENOK.

UHCcTpyKUuUM

1. Ortkponte cnang 11 npeseHtaumm PowerPoint n kpatko pacckaxute o
nepekno4aTene n o0 ToM, Kak caenaTtb ero: Hy)KHO 3arHyTb KyCOK MeQHOW NEHThbI B
0o6paTHY CTOPOHY, HEe CHUMas BymarkHYIO NOAMOXKY (CM. n3obpaxeHue)

2. OObsACHUTE yyYeHuKam, 4TO Tenepb OHKU ByayT co3haBaThb Lenb AN MHOMOLBETHOMO
HoYHMKa. [lonpocuTe y4eHMKOB crieoBaTth NPUBEAEHHOMY HUXKE LLIAGMOHY 1
NPUMEHSTb 3HAHWUSA, NONYyYEHHbIE B Kracce, YTobbl BbINONHUTL 3agaHue. Ans
HOYHMKA HYXHbI:

a. [iBe akkymynaTtopHble 6aTapen 1 oTpeskn MeAHON NeHTbl Pa3HOWN ANVHbI.

0. OpgHa nocnegosatenbHasg (KpacHbI CBETOAMOA) U O4HA naparnnenbHas
uenun (CUHUI 1 3eneHbl cBeToanoab!).

TpVI nepeknw4arena ana yrnpasieHna uBeTtHbIMAU CBETOANOOaMN.

r. YueHukun ByayT MCNonb30BaTh NepeknodaTeni Ans aKCnepUMeHTOB C
LLlensiMy pasHbIX LBETOB: CUHWUIA + KpacHbIN = (OMONETOBBIN; 3eMeHbIN +
KpacCHbIN = OpaHXeBbIN; KPACHbIN + 3eMeHbI + CUHUA = GenbIn.

Aa. Hap ceeTogmogamm Hy)XHO MOCTaBUTb CTakaH4MK M3 NEeHOMONUCTUPOna —
oH ByaeT paccenBaTb CBET U AeNCTBOBATbL Kak abaxyp.

3. BOHyC. Ecnun nossonsiet BpeM4A, NonpocnuTe y4eHMKOB HapncoBaTb CXemMy uenu and
HOYHUKaA.

w
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NMPOEKTUPOBAHUE LIEMEN

PYKOBOOCTBO MO 3AHATUIO AOJA
YYEHUKOB




Bawa 3agava no paspaboTke...

Lienn no3BonstoT Ham UCMosb30BaTh AM1EKTPUYECTBO pasnuyHbiMu cnocobamu. Mei
BCTPEYaAEM MX BE3[e, M OHM SIBMNSAOTCSA BAXHOW YaCTbio HaLLe NOBCEAHEBHOMN XKNU3HM.
OnekTpuyeckne Lenn NCNomnb3yrTes B UrpyLLKax, KOMNbOTEpax, Tenesnsopax,
TenedoHax 1 fAaxe B OCBELLEHUN HaWMX 4OMOB. B 3ToM 3agaHum Bl y3HaeTe o
pasnMYHbIX TUNaxX Lenen, co3gasBasi U UCMbITbIBas Kaxabl TUN. 3atem Bbl Oyaete
NCMosb30BaTh MNOSyYeHHbIe 3HAaHMS AN CO34aHUS MHOTOLIBETHOIO HOYHMKA.

Kputepun (uenwu):

° Y Bac AormkHa ObITb BO3MOXHOCTb ynpaenAaTb HOYHUKOM.

CBeT HOYHMKA OOMMKEH MEHATH LIBET.

OrpaHuyeHusa
. [nsi HOYHMKa MOXHO MCMONB30BaTh TOSBKO MaTepuanbl, NPEAOCTaBMNEHHbIE
npenogaBaTtenem.
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3apgaHue: NpoBOAUMOCTb MaTepuana

HekoTopble MmaTepuanbl NPOBOAST 3NEeKTPUYECTBO, @ HEKOTOPble — HeT. Mbl
HasblBaem 3TV MaTepuanbl NPOBOAHMKAMU 1 usonsatTopamu. MoxeTe nu Bbl
yragatb, kakue maTepuanbl SBRASOTCA NPOBOAHMKAMN?

UHcTpyKuUum

1. CHumuTe Bymary ¢ MeQHOWN NeHTbl U NPUKNENTe MeaHYH NEeHTY BAOMb OPaHXEBOro
nyTW, NokasaHHOro 3aeck. [lloacoeanHNTe OAMH KYCOK NEHTbI K MONOXUTENbHO
3apskeHHON (+) CTOPOHE akkymynsTopa (Ha3biBaeMOW KNeMMOW), a Apyron K
oTpuLaTeNbHO 3apskeHHOM (-). 3adnKenpymnTe akkymynaTOpHY0 6aTapeto ckoTyeM,
4yTOObI OHa Ny4Lle aepxanacb Ha Gymare.

2. Pa3sorHuTe OBe CKpenku 1 paspexbTe OCTaBLUMECs TECTUpYeMble MaTepuansl
(nepeBsiHHasA nanodka, nonocka bymaru, antoMnHMeBasa onbra, MegHas neHTa) Ha
OBe 4acTu U NPUKITENTE NX K BEPXHEN U HUXKHEN YacTaM NMyTU C MOMOLLLI MegHOM
neHtbl. OcTaBbTe HebonbLLON 3a30p (1 CM) B LEHTpe.

3. UYtobbl NpoBepuUTb, Kakne TecTupyemMble MaTepuarbl MPOBOASAT 3NeKTPUYeCTBO,
yaepXuBanTe LIBETHOW CBETOAMOL NONepek Kaxaoro matepuana (4nvHHas HoXxKa
HanpasneHa BBepX). NonpobynTe nepeBepHyTb CBETOANOA, ECIIN OH HE 3aropaeTcs.

4. Kak y3HaTb, NpOBOASAT N1 Matepuarbl 3NeKTPU4ecTBo?

+

\

LepeBAHHaA nNanoyka
Monoca antommHmMeBon ¢bonbru
MNMonoca meaHOM NEHTbI

BymarkHas Noa/ioKKa OT MeHOM NIeHTbI

© 2019 Smithsonian Institution

16



BBeaeHue B NpoeKTUpoOBaHUe Lenu
[Mepen NOCTPOEHNEM LIENMN UHXEHEPBI UCNOMb3YIOT cneumarnbHble CUMBOSbI AN
CcO3aHnsa cxeMbl Lenn Ha Bymare unm KomnbroTepe.

K aTmm cumBonam oTHOCATCS:

AKKyMynsiTopHble 6aTapewu (1 gpyrue TopaxkntoyeHHbIe/He NoAKNIoYeHHbLIe NpoBoAa:
MCTOYHMKN NUTAHUS NOCTOAHHOTO TOKa):

I + MoaKntoyeHo He nogkntoyeHo

— | |
| |

MepekntoyaTenu (pa3soMKHyTbie/3aMKHYTble Pe3uctophl (Takke norpedutenu
uenu): 3NEeKTPO3HEePrun UNKU Harpy3ku):
Pasom-
KHYyTaA
_
3aMKHyTaA
CeeTtoguoabl: Mpumep nonHom uenu:

N\ I\

F——R—
72

——
—_—
——
—— —
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3apaHue: nocnepgoBaTtesibHbIe Lenu

AKKYMYnSTOpHble GaTapen JatoT orpaHNY4eHHOEe KONMYECTBO 3IEKTPO3HEPTUN.

MoTpebHOCTM B HaNpsiXKeHUM YCTPOWCTB B LIENW YBENNYMBAKOTCSA NPY NocrnenoBaTernbHOM
NOAKINIOYEHMM K akKKyMynsaTopHon 6atapee (B nocrnegoBaTenbHom Lenu). Ecnn ans
yCTpOMCTB TpebyeTcsa GonblLue HanpshkeHus, YeM eCTb Y akKyMynaTopHon 6atapen,

yCTpONCTBa He OyayT paboTtaTb.

Llenb: nsayunte nepevyncrieHHblIe HUXe NMYHKTbI.
1. Ckonbko BonbT TpebyeTcs Ana NnUTaHus namnoyek B 3Ton uenn?
2. CKOnbKO HYXHO akkyMynsaTOpHbIX 6aTtapen?
3. Hawnmgute cnocob 3axeyb gBa cBeTOAMOAA MOLLUHOCTbIO 3 B pasHbiX LIBETOB.

UHcTpyKuum
1. lMocTtponTte uenb:

a. CHumMmnTe Bymary ¢ MeaHoM NeHTbI U NPUKNENTe MeAHY0 NEHTY BOOSb
OpaHXXeBOro nyTu.

0. OcTtaBbTe gBa HEGONbLUKMX 3a30pa B BEPXHEN YacTu NyTu, Kak NokasaHo Ha
n3obpakeHun.

B. MopcoennHUTE O4MH KyCOK MeOHOW NEHTbI K NOMNOXUTENBHOM (+) Knemme
aKKyMynsaTopHown 6atapeu, a gpyron kK otpuuatensHon (-).

r. 3adukcupynTe akkymynsiTopHyto 6atapeto ckot4em, 4Tobbl OHa Nny4iue

Aepxanacbk Ha bymare.

2. PasmecTuTe 0anH CMHUIA U OOMH 3eNeHbIN CBETOAMOA Nonepek 3a30poB Tak, YTOObI
WX ANUHHbIE HOXKM Bblnn HanpaBmeHbl BNPaBo (K NOSIOXKUTESNbHOW KnemMMme).
3akpenuTte cBeTOAMOALI MEAHOW NTEHTON.

Bonpoc: kakon-HMbyab ceetoamon 3aroperica? MNodemy?

3. Cxema uenv noMOXeT HanTU 1 yCTpaHUTb Npobnemy, a Takke npugymaTtb cnocob
BKMNOYMTb 06a cBeTOAMOAa C MOMOLLbIO AOCTYMHbLIX MaTepmanos: ONONHUTEMNBHbIX
AKKyMYIATOPHbIX GaTapen N MegHON NEHThI.

AkKkymynatop 3 B

© 2019 Smithsonian Institution
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3apgaHue: napannenbHble Lenu

Y4eHbIM NMOCTOSIHHO NMPUXOAUTCS UCKaTb CNocobbl SKOHOMUTb SHEPTUIO, 306peTast
KpeaTuBHbIE PELLUEHWUS AN MMTaHUS YCTPOWCTB C MEHbLLUMM KONTMYECTBOM PECYPCOB U
matepuanos. B npeabiayliemM 3agaHun Bbl y3Hanu, YTO BOMLTaX HakanmesaeTcs rno
Mepe MOAKMHYEHUs YCTPOCTB Apyr 3a ApyroM. Ho ecrnu 3T ycTpoicTBa NoaKoYeHbl
napannenbHo, KOraa Yy KaXKaoro yCTpoMCTBa €CTb COBCTBEHHBbIN 3NEKTPUYECKUI NyTb
K aKKyMynATOpHOW B6atapee 1 OT Hee, BOMbTax He yBenudnBaeTcs. Bce octaeTcs
HensMeHHbIM. B cnegytolem 3agaHnm Hy>XXHO HanTK cnocob MOAKMYUTL TPU LIBETHbIX
cBeToaMoAa, UCNONb3ysl TOMNbKO OAHY akKyMYNATOpPHYo 6aTtapeto.

UHcTpyKkuum

1. BmecTe cO CBOMMW OOHOKIACCHUKaAMM UCMOMb3yNTe CXeMbl Lenen, npuBeaeHHbIe
Ha cTp. 18, Ana co3gaHns Lenu, KoTopas MOXeT 3axedb TPU LBETHbIX CBeToanoaa
C NOMOLLbIO OOHOMN akKyMynaTopHou 6aTtapen. HapucyinTe uenb B BblAeNeHHOM ANns
3TOro MecrTe.

2. WcnonbayiTte nioboe covetaHme MaTepmanoB 4518 CO34aHnst U NPOBEPKM Lienu,
CMPOEKTMPOBaHHOW Ha NepBoM aTane. [ocTponTe CXxeMy Ha YepTexe.
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3apgaHue: MHOrouBeTHbIN HOYHUK

Mo3gpaensem, Bbl caenanu ato! Tenepb Bbl NOHUMAETE OCHOBbLI PaboThbl SNEKTPUYECKMX
uenen. Tenepb AaBanTe UCMONb3yeM NOMYyYEHHbIE 3HaHWS, YTOObI CO3aaTb HEYTO
Nnosie3Hoe N NHTEePECHOE: MHOMOLBETHbIN HOYHUK!

UHcTpyKumnmn

1. CospgaiTe CBOM MHOMOLBETHbIV HOYHUK, UCMOMb3Ys CXEMY HUXKE U MONyYEHHbIe
3HaHus. [loGaBbTe nepeknoyaTenu, YTobbl MOXHO ObINO pellaThb, Kakoi CBET
BKIMIOYUTb.

2. Wcnonb3yiTe cTakaH4MK U3 NEHOMONUCTMPOra B KayecTBe abaxypa 1 noctaBbTe ero
Ha cBeToaMoabl.

3. TloakcnepumeHTMpynTEe C Nepeknodatensamm, 4Tobbl co3gaTh HYXHbIN BaM LBET
ocBelleHus. Hanprumep: cuHUi + KpacHbI = PUONETOBLIN; 3eMeHbl + KpacHbIN =
OpaHXeBbLIN; KPACHbIN + 3eMeHbln + CUHUIA = Benblii

4. BoHyc. Hapucynte cxemy Lenu ans HoYHUKa.

-+
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KOHTPOJIbHbIA CNIUCOK BEOYLWEIO:
CHEJNAN JIN Bbl 3TO? . .

] Mpountatb Spark WiSTEM?2D. 310 knto4YeBow pecypc Ansi BCeX BONOHTEPOB, 3aNHTEPEeCOBaHHbIX B
pabote ¢ monogexbto. OH onpenensieT NpuHUMnbl n dounocoduto STEM?D 1 cogepXMT OCHOBaHHbIE HA
nccrnegoBaHnsaX CTpaTernm 1 CoBEThI MO 06ecneveHnio BOBMEYEHHOCTU 1 B3aMMOAENCTBIIO C AEBOYKaMM B
yuyebHOM npouecce. ATOT JOKYMEHT MOXHO ckadaTbk ¢ Beb-canta www.STEM2D.org.
] MoceTnTb yupexaeHne, B KOTOPOM OyaeT NpoBOAUTLCS 3aHATME, U NoHabnoaaTh 3a y4eHukamm
(HeobGsi3aTenbHo). Mpy NoceleHun obpaTuTe BHUMaHWE Ha criegytoLlee:
] Kaknm 06pa3om B 3TOM yUpexaeHM NPUHSITO Y4acTBOBATh B XoA4e 3aHATMA? Hanpumep, OOmKHbI
N YY4EHUKN NOAHMMATL PYKY, €CIU OHW XOTST OTBETUTb Ha BOMPOC MU BbICKa3aTbCH BO BPEMS
obcyxaenna? Kak npenogaeateny pearmpyroT Ha y4€HUKOB, KOTOPbIE MeLLaloT MPOBOANTL
3aHATMe? Bbl BUauTe kakne-nmbo npobnemsl, KOTOpble MOrYT BO3HMKHYTb Npu paboTe ¢ krnaccom?

] Kakvum obpasom yypexaeHvie NoMoraeT KaxaoMy yHeHVKy YyBCTBOBaTb cebsi KoMpopTHO n
0CO3HaBaTb CBOK 3HAYMMOCTb?

] Kak obycTpoeHo nomeLleHve ans 3aHatuin? Bam notpebyetca nepeaBurate CTOMbI MNW CTYNbs ANs
npoBeAeHNs Kakon-nmbo yacTu npeseHTaummn?

] Kakvum obpasom Bbl MOXETE NpyBreYb NpeacTaBuTens yupexxaeHs K NpPOBEAEHUIO Npe3eHTaummn?

L] BcTpeTtnTthbea € NpeactaBuTenemM yupexaeHus n o6CcyanTb opraHn3aumoHHbIE MOMEHTbI.

] MoaTBepauTL AaTy, Bpemsi U MecTo NpoBedeHUs 3aHATUS.
] [MoaTBEepAUTL KONMMYECTBO YYEHWUKOB, KOTOPbIE AOIMKHbI MOCETUTL 3aHATHE. JTa MHdOpMaLmUs
NMOMOXET BaM PeLUMTb, KaK pa3fenuTb YYEHMKOB Ha KOMaHAbl U CKOMbKO MatepuanoB npuobpecTy.
] Mpn HeobxoAMMOCTN NPUBMEYb AONONHUTENBHBIX BONIOHTEPOB.
L] MoaroToBUTLCA K 3aHATUIO:
] MpounTtaTh BCe TEKCTOBbIE MaTepuarnbl 3aHATVSA Nepes ero NpoBeaeHNeM.
] Mpw xxenaHnm aganTMpoBaTh 3aHATNE B COOTBETCTBUM C BaLUMM JIMYHBIM OMbITOM, a Takke
KyNbTYPHBIMM 1 3bIKOBBIMU HOPMaMK BaLLero coobLuecTBsa.
] BanonHutb hopmy «PacckasaTb nctoputo o cebey, KoTopas NOMOXET NOAroTOBUTL pacckas Ans
YYEHMKOB O Ballem obpa3oBaHnmM 1 kapbepe.
] Ecnu ons nposeneHns 3aHaTusA Tpebyetca pasgenvTb YYEHUKOB Ha HECKOMbKO KOMaH[, 3apaHee
nonpocuTL Npenofasarens cpopMmpoBaTb KOMaHAbI.

] MoTpeHupoBaTbCsa B NPOBEeAEHUN Npe3eHTaumm, BKIoYas akTueHoe obyveHune. ObazartensHo!

] BbinonHuTb 3aganHve 1 ybeanTtbes, YTO Bbl CMOXETE MPY HEOBXOAMMOCTN OBBACHUTL yYeHUKam
TEOpeTUYECKME NOHATUS 1 YTO Bbl 3HAETE BCE MPaBUIbHbIE OTBETHI.

] MogroToBuTh HeobXxoauMble Matepuansl (M. pasaensl «Matepuansi» n «pyMepHasi CTOMMOCTb
maTepuanoBy») 1, eCin 3TO yKa3aHo B pasgene «logrotoBkax», pacneyararb pasgaToyHble Matepuansl Ans
YYEHMKOB M KOHTPOrbHble Tabnuubl Matepranos. Kpome Toro:

] CTpyKkTyprpoBaTb Matepuansl, YToObl yOeAUTLCS, YTO Y Kaxaov KoMaHabl eCTb BCE MpeaMeThl,
nepevucneHHble B pasaene «Matepuanbi». [TOMHUTE, YTO HEKOTOPbIE MaTepuarnbl UCMOMNb3YTCS
KOMaHAamy COBMECTHO.

] MoaroToBWTL NOMELLEHVEe NS 3aHATUA. B yacTHoCTu:

] Y6eanTbCs, 4TO CTOMbI U CTYSbS pacCTaBneHbl TaK, YTOOb! Bbl MOMM NPaBUMbHO PaccaauTb BCe
KOMaHAb!.
] Mpw xxenaHum npuHecTn potoannapar, 4Tobbl AenaTb hoTorpadum Ha 3aHATUN.

] MonyunTb HeOOXOAMMbIE paspeLLeHns OT poanUTeNnen nnm opmbl 0 cornacuy Ha OTOCLEMKY Ans
NpoBefeHUs 3aHATUS.

] XopoLuo nposecTtu Bpems!
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®opma «PacckasaTb UCTOpPUIO O ceber

Ota hopma nomoraeTt BosIoHTepaMm, BbINOMHAOLWUM (hyHKUMN BEAYLLErO HA 3aHATUN,
NoAroToBUTLCA K pasroBopy 06 UX MHTepecax, obpasosBaHum 1 kapbepe STEM?D.

CBEOEHWA O BAC

wvs:

LOmKHOCTB:

KomnaHus:

Koraa v noyemy Bbl 3anHTEpecoBanucs STEM2D?

Kak Bbl cyMTaeTe, 4To UMEHHO YHEHUKN, 0cOBEeHHO JEeBOHKM, nony4ar Bo BPEMA 3TOro 3aHATUA?

NMOBONbITHLIA GAKT

PacckaxuTe HEMHOro 0 CBOEM NUYHOM OnbITe. BOT HECKONBKO NAEN:

o [logenuTeck [ETCKUM BOCNOMUHAHWEM O TOM, KOrda Bbl BrnepBkLIE NPOABUITA MHTEPEC K STEM.

OnvwwuTe ceoit nyTb U PACCKaUTE O TOM, YTO Bbl npoGosanu, Yemy Hay4YUnnchb, Kak nobunuce
ycnexa u T.4.

© Hey.u,aqw W ownBKU — 3TO TOXE Xopowaa TemMa ana oﬁcym,quuﬂ: PacCCKaXnTe O TPYOAHOCTAX U
npoﬁnemax, C KOTOpPbIMW Bbl CTONKHYTUCb, U O TOM, KaK Bbl X Npeoaonen.

OBPA30OBAHUE U KAPBEPA

Kakve 3aHATna/Kypcbl U3 TEX, YTO Bbl MOCELLan B CPEAHEN LLKOME U B yHUBEPCUTETE,
Bornblue BCero 3anuHTepecosany Bac U noMornm sam?

o]

Kak Bbl MOHANK, YTO XOTUTE NONYYMTL Npodeccuto STEM2D?

Ky,ua Bbl NOCTYNUINK nocne LWKorbl K KaKoWn A1nnom Bbl I'IOﬂ}/HMﬂI/I? Ecrniu ebi MeHsinu crneyuanbHOCMb
80 spemMs oﬁyquu;t, obwbsicHuUme y4eHuKam, nodemMy ebl 3rmo coenarnu.

Kakve 0683aHHOCTU Bbl BbIMNOMHSIETE HA TeKyLLe AoIMKHOCTU? Obsg3amenbHO pacckaxume, Kak bl
ucnone3yeme Hasbiku STEMPD 8 medeHue c8oe20 06bIYHO20 paboyezo OHSI.
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