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B yem ueHHocTn CTEM 1 noyemy 310 Ba)KHO cerogHsi’

Bonee TOro arto
pa3BMBaET:
_ Growth Mindset -
Students know how they can use STEM/STEAM. TS D [FeeT

Metacognition -
MeTaHaBbIkn

Students know how to construct their own knowledge.

Culturally- relevant
teaching - Kynbtypa
Students increase STEM content knowledge, skills, and mindsets.

Socio- emotional

learning - OmnaTtus
Some STEM teaching strategies to meet the objectives above inclugdgs J

. : 21st-century skills -
driven nquiry - CoBpeMeHHbIe HaBbIKK

struction

Active
learning




NpuMepbl 3aHMMaTeNnbHbIX STEM ypokoB no MeToauke 5-E ypoka:

YpoK PU3IMKU UNmn MaTeMaTUKM, FrAe TeMa pacyeT TpaeKTopum
ABWKEHUS1 ABUKYLLErOCs1 06beKTa - MOXXHO AaTb Ha peasbHbIX
SKCMEePMMEHTaX, KOTOpble BEAYTCS! BOKPY MOCaAKM LLUATTIOB Ha
Mapc.
https://www.nasa.qgov/pdf/503466main_space_tech_grand_chall
enges_12_02_10.pdf

YpoK 6uonoruun, npo ToKkcons1asmMos, Befb COrflacHO
CTaTUCTUKE, MPUMEPHO KaXXObIN TPETUN >XUTESNMb HALLEN
MaHeTbl 3apaXkeH napasntamm «Toxoplasma gondii».
https:.//www.cdc.gov/parasites/toxoplasmosis/biology.html
KntoyeBoe B MCMOMb30BaHWKM NOAOOHbLIX CTaTeEN, Ha YeM danblue
Bbl Aefaete dokyc. K npmmMepy, MOXXHO YInybuUTbCa B TEMY Yepes3
BOMpoOChHI "TloyeMy ogHU Ntogm nepeHocaT 6eCCUMMTOMHO,
apyrme cTpanatoT MO3roBbIMU ANCHOYHKLUNAMN?", “KAK MOXKHO
MOBbICUTE MEPbI MPOPUITAKTUKIN?.



https://www.nasa.gov/pdf/503466main_space_tech_grand_challenges_12_02_10.pdf
https://www.nasa.gov/pdf/503466main_space_tech_grand_challenges_12_02_10.pdf
https://www.cdc.gov/parasites/toxoplasmosis/biology.html

Mogaensb 3t - Instructional Model.

5E KOHCTPYKTUBHbIN YPOK

Mpenogasarens: Oara; “ " r

Mpeamet/ knace:

Marepuansl k ypoky:

MpeaMeTHbIe CTAHAAPTDI:

YyebHble uenu (peaynkTathi 06y4eHVs) ANA YYLHUKOB:

\AuchdrepeHuMpoBaKne MeTOAUK 0ByueHNA:

1. ENGAGEMENT - BOBJIEYEHUE
o OnuwwuTe, KaK YuuTeNb 3aMHTEPECYeT yueHukos?
o Kakve BONPOCH! CNEAYET 3aAaTh Nocne Bosne4eHra?

2. EXPLORATION - UCCNEJOBAHUE
o OnuwmTe, Kak1e NpakTUHeckue / yMCTBEHHLIE 3a7aHNA ByayT BLINONHATS yualmech?
o CocTaBbTe CNUCOK KOHLENTYaNbHbiX BONPOCOB, CBA3aHHbIX C «DONbIION ugeen»,
KOTOpble y4MTens ByaeT Ucnonb3oeath, YTobLI CTUMYNMPOBATL M /UM COCPeAOTO4MTL
BHNMaHNe YYeHVKDB Ha UCCTe[0BaHNAX.

3. EXPLANATION - PA3BACHEHUA
o OGbACHEHUS YuaLMXCH AOTUKHBI NpeawecTeosars (!) BEGASHWO TePMUHOB UK
NOSICHEHHIt yuuTeneM. Kakue BONpoCcs! Wim METOAb! yuurens 6yaeT uenonb3osarb,
YT0Ob! NOMOYEL Y4EHHKaM CBA3aTL CBOM VCCNIe0BAHUA C M3Y4aeMOoil KOHLENLMeR?
o CocTasbTe CUCOK BOMPOCOB ANA MbILNeHka Gonee BLICOKOTO NOpARKA (aHanwa,
CHHTE3, CO3Jjakue), KoTopble yuuTenb ByaeT Mcnonb3osaTs, YTo6LI TpeGoBaTs OT
Y4EHHKOB OBBACHEHWIA U NOMOYL M 0BOCHOBATH CBOU DBBACHEHUA.

4. ELABORATION - PA3PABOTKA
o OnuwwTe, KaK yjalyecs pasoBbIOT DONee CIIOXHOe NOHNMAHMe KORLeNLM.
® Kaxoit crosapHbi# 3anac GyneT BBeaeH U kak OH OyneT cassaH ¢ HabniopeHusmu

yyawmxcs?
o Kax 3T 3HaHHA NPYIMEHAIOTCA B HALWEH NOBCELHEBHOM XIaHU?

5. EVALUATION - OLIEHKA
o Kak yvauecs npoREeMOHCTPUPYIOT, YTO OHY AOCTHINM Lienk ypoka?

o omHvTE 0 (HOPMATHBHOI OLEHKE Ha NPOTAIKEHUY BCEro YpoKa, 8 TAKKE B KOHLE YPoka.




3aHuMaTeNnbHble STEM ypoku:

3. MpumMepbl Authentic Learning ona ypokKoB aHIJIMMCKOro
WUJIN KbIPrbi3CKOro, rae CTofT A3blKOBble 3aAa4M MOXXHO
paccKpbiBaTb Yepe3 TeMbl “CMapTPOHbI U BSISIeHUEe Ha COH"
https://www.sciencenewsforstudents.org/article/evening-scree
N-time-can-sabotage-sleep To ecTb 6paTh TEMbI, C KOTOPbIMM
CTAJIKMBAOT yYallMecs Kaxabl OeHb.

4. YPOK UCTOPUM KaK aeTeKTus “yYoumncrteo lOnua Liesapsa’.
Cpeau ynukK: Bblpe3ku N3 PUMCKOM ra3eThbl, pacllndpoBKa
3acefaHma ceHaTa, 3ak/1toYeHne cyaMeasaKenepTa, 3arnmcKm C
npenynpexaeHnem Lie3apsa o NnokyLleHnmn, moKasaHma
cBuaeTenen yommcrea. 3aaada; BbIACHUTb, KOMY Obl/10 BbIFrO4HO
ero yommcTBo 1 No KakMM MprYmMHaM.
https:/www.mrroughton.com/history-mystery-labs/cold-case-r
ome



https://www.sciencenewsforstudents.org/article/evening-screen-time-can-sabotage-sleep
https://www.sciencenewsforstudents.org/article/evening-screen-time-can-sabotage-sleep
https://www.mrroughton.com/history-mystery-labs/cold-case-rome
https://www.mrroughton.com/history-mystery-labs/cold-case-rome

Inquiry approaches

Traditional Traditional Lab
Math/Science
‘(Review) | Pre-existing info
+ Lecture
= ‘ :
Goal of experiment |
A \ (Verify pre-existing
| Examﬁles _ info)
! (Teacher directed) Hypothesus
] (Derived from pre-
: ‘ existing info)
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. B
Instructions
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I Student work
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l Coming to conclusions ~
e’ ‘
= Lab report
Ll

Checking against ‘ ” : : g S—— ' . '
- ol o Checked against ementation or Created by
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CTEM

MpPoeKTHO-OPUEHTUPOBAHHO

MoagenupoBaHue

UHXXeHepHOe NnpoeKTupoBaHue

noaxoA e obyueHue
Onucanune 1. Yyutens npeacrasnser Yyutene npeagcrasnseTr Yyutens (MNKU y4eHUK) CTaBUT 3agady unv.
anroputma ybeauTtenbHbI cueHapui ABMNeHue UnNu cueHapun, npobnemy AusanHa, KOoTopyto Heob6xoaumo
paboTbi

2;
3.

a.

b.

c.

d.

e.

f.

g.
4.
5.

uccneqoBaHUst U peLueHus
npo6nem, kak npasuno, c
NoOMoLLbIO BBOOQHOIO
OOKYMEHTa Uunu Buaeo.
CTyaeHThl onpenensitor,
YTO UM HYXHO 3HaTh,
4TOGbl NOHATL U PeLWnTL
npoGnemy.
MNMpenopasarens npoBoAUT
obyuyeHue, OCHOBaHHOE Ha
noTpebHOoCTAX yYalmxcs,
Takux Kak
NPSMbIE UHCTPYKLUW,
MuHu-naboparopum,
AeMoHcTpauum,
CeMUHapsbl,
cobecenoBaHus,
naGopartopHbie paboThl,
pa3paboraHHble
yYawmmuncs,
nT. Aa.
CTyAeHThl pewaroT
npo6Gnemy B npouecce
oby4yeHus u gensiTtcsa
NPOAYKTOM.
3arem oHmn
pasmMbILNsOT/pednekcupyro
T Hag cBoum obyyeHuem.

a y4YeHUKOB NPOCAT
BbISICHUTb, KaK 3TO
paboraeTr?

Yyawmecs npoBogsT
3IKCNepuMeHTbI OAnsA
cGopa gaHHbLIX U
npeacrasnsioT cBoe
MbilLUNeHue/BuaeHue:

C NOMOLLLIO
rpacdpunyeckux cpeacTs,
MaremMaTudecKknx
mofenein u3 rpapukos n
yeprexen
3a4encTBOBaHHbIX
MEeXaHU3MOB.

Yyawmecs nensartcs
CBOMMM MoAEensMu Ha
co6paHuun BCcero knacca,
M yYuTenb nomoraeTt um
NPUIATU K KOHCEHCYCY.

pewnTb.
Yyauwmecs onpegensatoT npobnemy,
YUYUTbIBas 3aNHTEPECOBAHHYIO CTOPOHY,
KpUTEepum ycnexa u orpaHunyeHust
BO3MOXHbIX peLueHun.

CTyaeHTbl NpuayMbIiBalOT MHOXXECTBO
BapMaHTOB peLUeHUA U MOryT
UCMNONbL30BaTh 3KCNEePUMEHTbI, YTOObI
BbiOpaTh OoOQHY uaeto Ana pelweHus Ha
OCHOBE [laHHbIX 3KCNEePUMEHTOB UNu
nccnenoBaHuin.

3arem yvaluecs co3faroT NpoToTun
CBOEro peleHusi U AoKasarenbCcTrBo
KOHUEenuMm A5si HeKOTOPOW YacTu CBoOero
peLueHus.

CTyneHTbl NPOBOAAT TECTbI HA NpoToTUune,
4TO6bI ONpeaenuTb, COOTBETCTBYET N OH
NoTPebHOCTAM 3auHTEepecoBaHHbIX
CTOpPOH, BKtovas nabopaTtopHble paboThl,
MHTEPBbIO, ONPOCHI U / NN KPpUTHUYECKHnE
3amMmevaHus.

Yyauwmecs o6HOBNAKOT CBOW AU3alH Ha
ocHoBe cobpaHHbIX OaHHbIX U MOTyT
YTOYHUTbL MNOCTaHOBKY 3aJa4qn No mepe
TOro, Kak y3HalT 0 PyHKUUSX Au3anHa.
HakoHeu, cTyaeHTbl 4enATCA CBOUM
AN3aNHOM, a TaKkKe ero npuynHamm n
no6bIMM KOMNPOMUCCAMMU, KOTOPbIE UM
NPULLNOCH NMONTU.




Kak MeHsieTcA 3apgava yuutena?

Mypp,a / Pa|-|b|.ue~ o | A3bIpKbI KyHAep / Ceﬁqac:

- 1.  OKyyuynap aMHe KbinblIn XaTbiwaTt? / Yem 3aHATbI yyawmeca?
2. MyranumguH pony KaHgan4a esrepynyn kangbil? / F'oe yuutenn?
: 3. OKyy makcaTTapbl KaHaan? / YyuebHo-o6pa3oBaTenbHas Lenb M3MeHuMnacb?



KnroueBble chyHkunm CTEM yuutens

ObyueHune
yepes
AencTBus

MNMpaBo
ronoca

CoBmMecTHasa
paboTa

OGpaTtHas
CBfi3b

YyeT nHTEpecoB

OnddhepeHumnaymus
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4 Bnpa npobrnemMHOro ypoka

Question

Pre-existing info

Gather info

Design experiment.

Gather data

Draw conclusions

[ledazoe moxem
ougbpepeHyuposamse ypok,
UCrosnb3ys pasHble YPOB8HU

3ad0aHudl.

“Noateepxpatowmin”

“CTPYKTYypMPOBaAHHbLIN”

“Hanpasnsowmnn”

“‘OTKpbITBIN”

Figure 2. Modified version of the four-
level model of inquiry. How much
information is given to the student?

LeveI Question? Methods? Solution?

mquury

Given to

1 Given to Given to

Students Students Students
2 Given to Given to

Students Students
3 Given to

Students
4

«3HaHue He nepenaeTcsi, OHO


https://drive.google.com/file/d/13FUoWVFRd0EfMUm_ar_k9-wEWkWWswDZ/view?usp=sharing
https://drive.google.com/file/d/13FUoWVFRd0EfMUm_ar_k9-wEWkWWswDZ/view?usp=sharing
https://drive.google.com/file/d/13FUoWVFRd0EfMUm_ar_k9-wEWkWWswDZ/view?usp=sharing
https://drive.google.com/file/d/13FUoWVFRd0EfMUm_ar_k9-wEWkWWswDZ/view?usp=sharing
https://drive.google.com/file/d/13FUoWVFRd0EfMUm_ar_k9-wEWkWWswDZ/view?usp=sharing

MHeHne yunTenbHULUbI N3 roc.LUKosbl B AnekcaHOpoBKe:




STEM n nepecmoTtpeHHasa TakcoHoMus brniyma

Creating

Can the learner justify
a stand or decision?
CospaHune

Can the learner distinguish Vs N

Lk between different parts? . OueHKa

- AHanums

T 5" Can the learner use information
l‘“el"" in a new way?




UYTO Mbl NepeXXunm, Kakme ypoku BblyueHbl?

A. HeMnpo HayKM MoMoratoT y4YnTento noHMmMaTb
CYLLIHOCTb YYEHUKA N PeHOMEHbI Pa3BUTMA YesloBeKa.

B. 3MoOUMOHAaNbHbIN UHTENNEKT yuuTena onpegenaeTt
FMMOKOCTb MbILLUIEHMA M OTHOLLEHMSA K ydallmmca 6e3
APbIKOB.

C. OHNnauH pecypcbl obneryatoT Tpyd y4nTena n BHOCAT
BKa4 B MOTUBALIMIO K yyebe.

D. TMpodeccnoHanbHoe obLeHue BOOXHOBIISET,
oboraulaeT co3gaBaTb MHHOBALMOHHbIE M1aHbl YPOKOB

M MOMOraeT B NPOdMAaKTUKE BbIFrOpaHMA.

A. ONHLWTENH: «[ Oe 9TO TONbKO BO3MOXHO,
oby4eHue OO/MKHO CTaTb NepexuBaHuem»
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BPEMA YCUIIUBATb CUJIbBHOE! COOBLLA!

https://t.me/mudgalim edu https://www.facebook.com/STEAMHUBEDU2021
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