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MHNOACHUTEJBHASA 3AIINCKA

YueOnas guciumuimHa «STEAM-mogxon B €cTeCTBEHHOHAYYHOM
00pa3oBaHUMY CIIOCOOCTBYET peaIM3allMK YKa3aHHOTO MOAX0/a MPY MOJITOTOBKE
OyIylIUX y4yuTesIel eCTeCTBEHHO-HAYYHBIX MTPEIMETOB B I1€/IarOTUYECKOM BY3€.

VYuebnas gucuumumHa «STEAM-mogxon B €CTECTBEHHOHAYYHOM
o0pa3oBaHMM»  CIIOCOOCTBYET pPAa3BUTHUIO  [MO3HABATEILHOW  AKTUBHOCTH
CTYJICHTOB, TBOPYECKOTO MBIILJICHUs, TMOBBIIIEHUI0 HHTepeca K STEAM-
00pa30BaHMIO, COBEPIICHCTBOBAHUIO METOJUYECKUX IMPUEMOB IO CO3JIaHHIO
MHTErPATUBHBIX 3aHSATUN U TIPOEKTOB.

STEM-nonxon — oaHa HW3 MHUPOBBIX TEHICHIMH B COBPEMEHHOM
00pa30BaHNH, OCHOBHAS UJIed KOTOPOH 3aKIIF0YAETCA B COJIEUCTBUM COKPAILICHUS
paspbiBa MEX1y 00pa30BaHUEM, HAYKOW U COIMAIbHO-3KOHOMHUUYECKOHN cepoi.
STEAM-o6pazoBanue B IEIOM MOAPA3yMEBACT CMEIIAHHYIO Cpeay OOyUueHus, B
KOTOPOM JIOTUYHO U OPraHUYHO — Ha MPHUHIMIAX B3aUMONPOHUKHOBEHUS U
B3anMocBs3u Mexay STEAM-6nokamu (Science, Technology, Engineering, Art,
MathematicS) — NpPOUCXOAWT CHHTE3 €CTECTBEHHBIX HayK, TEXHOJIOTHH,
WHKEHEPUH, TBOPUECTBA U MATEMATHUKHU.

STEAM-o0pa3oBaHue SBJISETCS OJHUM U3 HANpaBICHUW pPa3BUTUS Y
ydamuxcsi KiaoueBbix kommeTeHnuit XXI-ro Beka. B Oymymem Oyayt
HEOOXOUMBI CIIEIUATIUCTHI, KOTOpPhIE€ Obl MOTJIM pPEIIaTh Pa3HOIUIAHOBBIE U
pa3HoOMacImTabHble  MEXKIUCUUIUIMHAPHBIC  3a7aud, pa3pabdaThiBaTh U
KOHCTPYHUPOBATH 0OBEKTHI M MATEPHAIIBI JUISI PeaIU3aI[iH TPOESKTOB MO PEIICHUIO
I00AbHBIX M PETHMOHANBHBIX MpoOsieM. DyHIaMEHT B MOJTOTOBKE TaKUX
CHELHUATNCTOB JIOJHKEH 3aKJIaJbIBaThCSA B TOM YHMCJIE U B MPOILECCE MOJIyYEHUs
oOwero cpennero odpazoBanusi. OJHAKO, YTOOBI OCYIIECTBUThH MOJHOLICHHYIO
uaTerpanuio STEAM-moaxona B 00pa3oBaTebHOE MPOCTPAHCTBO, TPEOYIOTCS
MeJaroru, 3HAOIIUE U BJIaJICIOIINE METOIMKONW OpraHU3aluy 00y4eHUs B JIOTUKE
STEAM. Hmenno mnostomy STEAM-moaxon akTyaleH B MOATOTOBKE
COBPEMEHHBIX CHEIUAINCTOB — OYIyIIMX Yy4YuUTeJIeHd Ha KOMIETEHTHOCTHOMN
ocHoBe — pa3Butue STEAM-KOMIIETEHTHOCTH.

Heabro yuebHnoi aucuuruinasl «STEAM-nionxos B ecTeCTBEHHOHAYYHOM
oOpazoBanum» siBnsiercsa (popmupoBanne STEAM-koMIIETEHTHOCTH OymyIIETO
YUHTENI E€CTECTBEHHO-HAYUYHBIX MPEAMETOB, OCBOEHHUE OCHOB TBOPUYECKOU
NeSTETLHOCTH B 00JIACTH OpraHu3anuy yueOHoro mporiecca B oruke STEAM,
pa3BUTHE  HaBBIKOB  KOHcTpyupoBaHuss STEAM-3anstuii, coueicTBue
npodecCUOHAILHOM  camopeai3aiiui B OyAylled  meJaroruyeckoiu
NS TETBHOCTH.

3agaun yueOHON JUCIUTIIAHBIL:

— MOCJIEI0BATENIbHO PAa3BUBATh MPEJICTABIECHUS O CYIIECTBYIOIIUX MYyTSX
peanmu3anuu STEAM-mioaxona B yIpekIeHUIX OOIIETO CPETHETO 00pa30BaHUS;

— 00ecneynTh OCO3HAHHWE CTYAEHTAMH CYLUIHOCTH HHTETPalUH, pOJIU
MHTErPAaTUBHOTO MOAX0Aa B 00pa30BaHUU;



— cozeicTBOBaTh 0cBOeHUIO (hopm-u1 MmeTo10B STEAM-00pazoBanus;

— 00ecrneYnTh OCBOECHUE COJIEPKaHUS ¥ TEHJCHUIUNA pa3BUTHS IUPPOBBIX
TE€XHOJIOTUH, MCIOJIB3YEMBIX JJIs AUAAKTUYECKOTO compoBoxaeHus STEAM-
o0pa3oBaHus;

— o0ecIreunTh YCBOCHHE 3HAHMN O KOMIIOHEHTHOM cocTaBe STEAM-
KOMITETCHTHOCTH U MYTAX JUATHOCTUKH €€ C(POPMUPOBAHHOCTH y YUAIIHXCS,

— CIOCcOOCTBOBATh (POPMUPOBAHUIO MTPAKTUUECKON TOTOBHOCTH OYyTYIIIHX
yauTtenen Kk peanusanuu STEAM-nonxona.

MecTo yueOHOH NMCUMILUIMHBI B CHCTeMe NMOATOTOBKHU CHENMAJTUCTA.
CBsi31 ¢ IPYruMHu Y4eOHBIMU TUCHUIIJIMHAMU.

VYyebnas nucuumiuHa «STEAM-mogxon B ecTeCTBEHHOHAYYHOM
oOpa3oBaHMM» JIOTUYHO CBsi3aHa C JPYTUMU YYEOHBIMU JAUCIUIUIMHAMHU
yueOHoro miaHa crnenuaibHoct 1-02 04 02 buonoruss u reorpadusi. OHa
UHTETPUPYET TEOPETUYECKUE U TMPAKTHUUYECKUE 3HAHUS MO YYECOHBIM
JUCLUUIUIMHAM ~ €CTECTBEHHO-HAYYHOTO IMKJIA, METOJMKAM MpernoJaBaHUs
€CTECTBEHHO-HAYUHBIX JIUCIMIUIMH, TMEJAaroTUKe M TICUXOJIOTUU. YueOHas
nucuuminHa HOCUT «STEAM-moaxos B €CTeCTBEHHOHAYYHOM OOpa30BaHUM»
HOCHUT MHTETPATUBHBIA MEKIUCITUTIMHAPHBINA XapaKTep U SBISICTCS JIOTHIHBIM
MIPOJIOJKEHUEM B METOJMYECKOM MOArOTOBKE OyAyIINil yUUTENEeH eCTECTBEHHO-
Hay4YHBIX MPEIMETOB, JOMOJHSAS yueOHble TUCHUIUIMHBI «MeTouka o0ydeHus
reorpaduu: 4YacTHbIE BOMPOCH» U «Meroanka mpenojaBaHus reorpaduu:
o01111e BOMPOCHI».

Vuebnas nucuumiuHa «STEAM-mogxonq B €CTECTBEHHOHAYYHOM
00pa3oBaHUM SIBJISETCS HHTETPATUBHOM IMCIUTLTNHOM, OXBATHIBAIOIICH 3HAHUS
M0 €CTECTBEHHO-HAYYHBIM AUCHUIUIMHAM. [Ipu oTOope maTepuana B MEPBYIO
ouepelb YYUTHIBAIACH HEOOXOJUMOCTh OOECIEeUUTh HamboJiee TOJHOE
packpeiTHe peameta uzydenus — STEAM-moaxona.

N3yuenue y4eOHOM U CIUTLINHBI «STEAM-tiogxon B
€CTeCTBEHHOHAYYHOM O0Opa30BaHUM» JOJKHO O0ecreuuTh (HOPMUPOBAHUE Y
CTYJICHTOB CIIEHUATM3UPOBAHHON KOMIIETEHIINU:

CK-24 Pa3zpabatsiBath 1 anpoOupoBath MexaucuumuHapasie STEAM-
3aHATHS B KOHTEKCTE HUJIeH H PHUHIIMIIOB YCTOMYUBOTO Pa3BUTHS.

B coorBercTBUM C TpeOOBaHUSAMH OOpa30BaTEIBLHOTO CTAaHAApTa B
pesyabrare uzyudeHust qucuuiuinibl «STEAM-oaxol B €CTECTBEHHOHAYYHOM
00pa3oBaHUM» CTYJIEHT JOJIKEH:

3HATh.

— Hay4YHO-TIOHATUIHHBIN anmapat B oomactu STEAM-o6pa3oBanus;

— o pesynbratax STEAM-00pa3oBaHus U MyTAX UX JOCTUKEHUS;

— CYIIHOCTb U POJIb HHTEIPATUBHOIO MOIX0/1a B 00pa30BaHUU;

— METOJbI U TIPUEMBI, CIIOCOOCTBYIOIINE PEATM3AIUU MEXKIPEIMETHBIX
CBSI3€H M MHTETpaIuu B 00pa30BaHNH;



— OCHOBHBIEC MPHUHIIUIBI OPTaHU3AINNA YYeOHO-METOINYECKON pabOThI MO
peanu3alyy MeXIPEIMETHBIX CBS3€H U UHTETpaIK B Ipolecce 00y4eHus;

— 0COOCHHOCTH TMPOOJEMHOT0 M MPOEKTHOIO OOY4YEHUSI B YCIOBHSX
peanuzanuu STEAM-o0pa3zoBanus;

— npuHIUIBEI KoHCTpyupoBaHusi STEAM-3ansaTuii;

YMeThb:

— 0003HAUUTH KITIOUEBYIO ITpodiemy Juis peann3annu STEAM-noaxona;

— YCTaHABIUBATh MEXIPEIMETHbIE CBSI3M M IMOHUMATh AaKTyaJbHOCTb
B3auMOCBs3H STEAM-IUCIUIUINH;

— OpPraHU30BBIBaTh MPOEKTHYIO U  MPOOJIEMHO-OPUEHTUPOBAHHYIO
NEeATEIbHOCTh YYalIUXCsl W YOPABISTH NPOEKTAMU B YCIOBUAX pealu3aluu
STEAM-o6pazoBanus;

— MOJIb30BaThCS LUU(POBBIMU HCTOYHMKAMU HH(pOpMaluu, padboTaTh C
MOMCKOBBIMHU CUCTEMaMH, OTOMPaTh U CTPYKTYpUPOBATH HH(OPMAIIHIO;

— OCYUIECTBJIATH MOMCK, aHAJIU3 U OTOOp MPOrpPaMMHOT0 OOECIeUeHUs: U
UHCTPYMEHTOB Y4€OHOU ESITeIbHOCTH, KOTOPBIE MOTYT OBITh UCTIOJIb30BaHbI HA
STEAM-3angaTusx;

— pa3pabaThIBaTh TUIAKTHYECKUE MaTepHalbl B joruke STEAM.

B  pesymbrare  u3ydenus — gucummumHbel  «STEAM-nogxon B
€CTECTBEHHOHAYYHOM 00pa30BAHUM» CTYJICHT JOJIKEH BJIA/AETh:

— MpUeMaMU U CIOCOOaMU MHTErPaIlii KOHTEHTA U3 Pa3HbIX MPEIMETHBIX
o0Onacreii;

— HaBbIKaMu pa3paboTku u qu3aitna STEAM-3austuii;

— ONBITOM peah3alMi HCCIEA0BATENICKOTO U MPOEKTHOTO METOAOB B
ycnoBusix peanuzauuu STEAM-o00pa3oBanus;

— criocobamu 0TOOpa CcoAepX aHus M MPUEMaMU OpraHu3aluy y4eOHO-
MO3HABATEIbHON JEATEIbHOCTH y4yaluxcsa B ycioBusix peanusanuun STEAM-
o0pa3oBaHus;

— NpUeMaMU peaau3alii MEKIEPEIMETHBIX CBSI3EH;

— OCHOBaMH OPraHM3alMU  OIBITHO-3KCIEPUMEHTAIbBHOM M Hay4YHO-
UCCIIeI0BATENIBCKON AESTEIBHOCTH YUaIUXCS;

— cnoco0aM TMPUMEHEHUSI COBPEMEHHBIX METOJIUK M TEXHOJOTHH B
obpazoanuu s peanusanuu STEAM-nonxona;

— COBPEMEHHBIMU ITU(DPOBBIMU TEXHOJIOTUSIMU HA YPOBHE HEOOXOIUMOM
st opranuzanuu STEAM-o0y4denus;

— METOANYECKUM WHCTPYMEHTapUEeM JIMarHOCTUKH YPOBHS
chopmupoBanHocT STEAM-KOMIIETEHTHOCTH.

OCHOBHBIMM ~ METOJAMHM  (TEXHOJIOTHSIMH)  OOy4eHHs, aJeKBATHO
OTBEYAIOIINM LIEJISIM U3YUYEHHUS TAHHOW TUCIUIUINHBI, SIBJISIFOTCS:

— METOJbI MPOOJIEMHOTO 00ydeHus: (TIPOOJIEMHBIN BOIPOC, MpoOIeMHAas
3a/iayua, mpoOJIeMHAs CUTYaIlUs, UCCIEA0BATEILCKII METOT OOy4IeHMS);

— METOJI IPOEKTOB (MHXKEHEpHOE npoekTupoBanue, STEAM-nipoekTh);



— METOJbl MMHUTAIMOHHOTO MOJICTUPOBAHMS, YACTHYHO-TIONCKOBBIC H
ABPUCTUYECKUE METOIBI,

— BJIEMEHTHI y4eOHO-UCCIIEIOBATEIbCKON NIEATEIbHOCTH U TBOPUYECKOIO
MOJIX0/1a, peaju3yeMble Ha CEMUHAPCKUX 3aHATUSX U MPU CAMOCTOSITEIIbHON
pabore;

— METOJbI Pe(HIECKCUBHOTO MOTPYKEHUS.

CTpyKTypHpOBaHUE COACPKAHUS YICOHON AUCITUTUTHHBI OCYIIECTBIISCTCS
MMOCPEJICTBOM BBIZICJICHUS B HEM YKPYMHEHHBIX TUAAKTHYCCKUX CIUHUI] —
pa3nenoB, KOTOPBIE COOTBETCTBYIOT TJIABHBIM HAIMpPABICHUSM peaTu3aluu
STEAM-nonxona B 00pa3oBaHUM.

[Ipu otTbope Marepuana yYUTHIBAIUCh, B TMEPBYIO  OYEpE/b,
HEOOXOUMOCTh COOJIOJIEHUSI TOJTAlTHOTO M HWHTErPATUBHOTO OCBOCHUS
METOJIOB U MTPUEMOB HEOOXOIMMBIX JIJIs peanu3aiuu STEAM-o0pa3zoBanus.

HucnunnuHa usydaercs B 8 cemectpe. Bcero Ha usydenue yueOHOM
JTUCIUTUIMHBL OTBOAUTCS 98 vacoB, U3 HUX ayauTopHbIX — 48. Pacnipenenenue
ayJIMTOPHBIX YacoB IO BHJIaM 3aHATUNA Ha JHEBHOM (opme oOyueHus B 8
cemectpe. 4 dyaca Jmekmuii, 12 dYacoB mabopaTOpHBIX 3aHATHN, 32 dYaca
MpaKTUYECKUX 3aHATUM U 50 YacoB CaMOCTOSTENbHOW padOThl CTYCHTA.
TpynoeMKoCTh y4eOHOM TUCITUTIIIMHBI COCTABIISACT 3 3a4CTHBIC €AMHUITBI.

[IpomexxyTouHass arrecTandsi B COOTBETCTBHHM C YYCOHBIM IIJIAHOM
crienuaIbHOCTH B (hopMme 3aueTta (8 ceMecTp).



COJAEPXKXAHUE YYEBHOI'O MATEPHUAJIA

Pa3nen 1. BBenenmue.

[Tonsitue o STEAM-o6pa3oBanuu u ero ponu B (OPMUPOBAHUU Y
yuanuxcsd komnereHnuid XXI Beka. Ilpennoceuiku Bo3HuKHOBeHUsT STEAM-
noaxoaa B odpazoBanuu. [IpoOiemsl u npotuBopeuns B peanusauuu STEM-
00pa3oBaHUs.

Paznen 2. HurerpatuBHBbId moaxox kKak ocHoBa STEAM-
oOpa3oBaHmusl.

WurerpatuBHas cyuHocth STEAM-o0pazoBanusi. MHTerpamus kak
LHEHTPAJIbHOE TOHATHE MHTErPATUBHOIO TMOAXoAa K oOydeHuro. Pomb
MHTErPATUBHOTO MOJIX0/1a B COBPEMEHHOM 00pa3zoBaHuu. MIHTerpanus Tpaguuui
Y UHHOBAIMI 1pu 00ydyeHuu. VIHTerpaTUBHBIN MOAX0] B €CTECTBEHHOHAYYHOM
00pa3oBaHUU.

YpoBHUM HMHTErpalud B OOYYEHHHM KaK OTpPa)XXCHHE COJIEep>KaTEeIbHbIX
CBsi3eH yueOHBIX peAMETOB (110 pakTam, MOHATUSAM, 3aKOHAM TEOPHUSM, METOJIaM
HayK) M TPAHCIPEAMETHBIX CBA3€H (CHHTE3 KOMIIOHEHTOB OCHOBHOTIO U
JOTIOJIHUTENBHOTO  COZAEpKaHUsL ~ OOpa3oBaHMs). YPOBHHM  MHTErpalluu:
MYJIBTUIIPEIMETHBINA, MEKIPEIMETHBIN, TPAHCTIPEIMETHBIMN .

WuTterpupoBanHbiii  yuyeOHbI 11aH. CHHXPOHHCTHYECKHE KapThI
yueOHoro npouecca. MHTErpupoBaHHbI ypOK Kak ofHa U3 (OpM MHTErpaluu
€CTECTBEHHO-HAYYHBIX NpeAMeTOB. @POpMbI HHTETPUPOBAHHBIX  YPOKOB:
1acToo0pa3Hasi, CIHMpaJeBHIHAs, B3aHMMOIIPOHUKAIOIIAsA, KOHTpACTHasi,
TBOpYecKasi. CTpyKTypa HHTETPUPOBAHHOTO YPOKa.

MexnuuHocTHasE UMHTerpauus (COTpYJAHMYECTBO U COTBOPYECTBO
[IEJarOroB  €CTECTBEHHO-HAYYHBIX  MPEIMETOB, COBMECTHOE  OCBOCHHE
COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJIOTHM, KOJUIEKTUBHOE TBOPYECTBO).
MexnpenmerHas UHTErpanus (ennHCTBO MAaTEPUAIBHOTO MUpa,
B3aMMOOO0YCIIOBJICHHOCTD SIBJICHHUM MPUPOIbI, OOIIECTBA K SKOHOMUKH ).

Paznen 3. MexnpeaMernbie ¢Bsi3k M ux poabr B STEAM-
oOpa3zoBannu. MexnpeaMeTHbIe 1 MeTaNPeMeTHbIC IIOHATHS.

Unen STEAM-o0pa3oBanusi B TOHUMAaHUM CHJIbHBIX M CJIA0bIX CTOPOH
MPEeIMETHOLIGHTPUCTKOr0 oOyueHus. HemoctaTku mnpeaMeTHONM CHUCTEMBI
opranuzanuu ooydeHus. MexnpeaMeTHbIe CBA3M Kak OTpaXKeHHEe B y4eOHOM
IIPOLIECCE MEKHAYUYHBIX CBsI3ed. MeEXNpeaMETHbIE CBSI3M KaK MEXaHH3M H
CpeICcTBa MHTerpauuu. MexXnpeaMeTHbIE CBA3H B CHCTEME OOIIEro CperHero
0o0pa3oBaHus: MOHATHS U KiIaccuPpuKauus. Buabl MeXAUCHUILIMHAPHBIX CBSI3EH.

HanpagiieHuss ~ MEXNpPEeAMETHOTO  B3aUMOJCHCTBHUSA:  KOMIUIEKCHOE
M3Y4YE€HHE OJHOTO OOBEKTA/SIBICHHS METOJAMU PA3HbIX Y4EOHBIX MPEIMETOB;
UCIIOJIb30BAHUE METOJOB OJHOIO IpeAMeTa Uil M3YyYEHHs Pa3iIudHbIX



OOBEKTOB/SIBJICHUN HA JAPYrHUX TMpeAMeTax; TMPHUBICYCHUE PATUUYHBIMU
npeaMeTaMu  OJIMHAKOBBIX TEOPUM M 3aKOHOB JUISi HW3YYEHHS] Pa3HbIX
00BEKTOB/SIBJICHUM.

MeranpenMeTHble  TOHATAS W METANPEAMETHBIE  KOMIICTCHIIUH.
MexnpenMeTHasi UHTErpalusl Kak TEXHOJIOTUSI JOCTHKEHUSI METANPEIMETHBIX U
MEKIIPEIMETHBIX PE3YJIHTATOB.

Mertoauyeckue npueMbl NpU peanu3aluu MexnpeaMeTHoCTH. DopMbl
OpraHu3aluu y4eOHBIX 3aHSITUH, CIIOCOOCTBYIOIITHE peanuzaiuu
MEKIIPEIMETHBIX CBsI3€Ei (xoH(pEepeHIHH, CEMHUHApBI, AKCKYpPCHH,
TUJAKTUYECKUE UTPHI U JIp.).

Paszgen 4. IlpoGiemHOe oO0ydeHHe KAK IUAAKTHYECKAS OCHOBA
STEAM-o6pa3oBanusi.

OCHOBHBIE TOHATUS MNPOOJIEMHOro OOy4EeHHs: MPOOJIEMHAsl CUTyalus,
npoOieMHBI  BOMpoc, mMpobOiieMHass 3ajava, mpobiema. TpeOoBanus K
OpraHu3alud MpoOJIeMHOTO 00yuyeHHUs. JlesITeNbHOCTHBIM MOIXOJ B CUCTEME
po0IeMHOTO O0yUYEHUS.

Ortanel  npobiemMHoro oOydeHus. OcHOBHBIE (OPMBI  ITPOOJIEMHOTO
00yueHusl.

Cucrema mMetoq0B mpoOiemMHoro oOydenus. Cucrtema OOIIUX METOJIOB.
CucrteMa GUHApPHBIX METOI0B. METOIbI MOHOJIOTHYECKOTO U3JI0KEHUsS. MeTO b
pacCy)IarolIero M3JI0XKeHus. MeToJ Aualorhuyeckoro u3loxkeHus. Meton
SBPUCTUYECKUX 3aJaHui. MeToa UCCIeNOBATENbCKUX 3aJaHuil. Meton
MPOTPaMMHUPOBAHHBIX 3aaHUN.

[IpoGnemHasi cuTyanuss U €€ JAUJAKTHYECKHE BO3MOXKHOCTU. THIIBI
MpoOJIEeMHBIX CHUTyaluid. MeToaudeckue TpUEMbl CO3JaHus MPOOJIEMHBIX
cutyanuid. CymHocTh mpobsieMHo 3amaun. CTpykTypa NpoOJeMHON 3ajayu.
Tunomorust mpobGnemubIX 3amad. Cucrema mnpoOJEMHBIX 3ajlady. YPOBHU
CIOKHOCTH TMpoOJIeMHBIX 3anad. I[lo3HaBarenbHast posb Bompoca. Turbl
BonpocoB. [loctanoBka mnpobieMHOro Bompoca. I[IpuMepsl HCHOIB30BaHUS
TEXHOJIOTUA TPOOJIEMHOT0 OO0ydYeHHS Ha YpOKax MO €CTeCTBEHHO-HAYYHBIM
y4eOHBIM MpEeIMETaM.

Pasnen S. IIpoekTHOe 00y4eHHMe KaK TEXHOJOrHYecKass OCHOBa
STEAM-o0pa3oBanus.

CymHOCTh MPOEKTHOTO O0YUEHHUSI B €CTECTBOSHAHUU. MEXIIPEMETHBIN 1
MHTETPATUBHBIN XapakTep NPOEKTHON AEATENbHOCTH. J[epeBO Liesiel MPOEKTHON
nestenbHocTU. [locTaHOBKA yueOHBIX 3adad. AJTOPUTMBI TIPUHATHS PEIICHUN.
3Be3mouka oOaymbiBanus (M.b. IlaBnoB). OmnopHas cxema pa3MBIIIICHUN
(B.[. Cumonenko). Iletns quzaiiHa.

MeTonbl 00ydeHHs] MPOEKTHOM AESTENbHOCTU (TPaJULIMOHHBIE METOJIbI,
AKTUBHBIC METOJBI U METOJBI PENIeHU TBOPYECKUX 3amad). PaznooOpasHbie



METOAbl AKTUBU3ALMU MBINUICHUS Y4YalllUXCS: HSBPUCTUYECKUN, YaCTUYHO-
MTOMCKOBBIH, MPOOJIEMHOE U3JI0KEHHE.

DTanel IPOEKTHOMU IESITENbHOCTHU: UCCIEA0BATENBCKUI TEXHOJIOTUYECKUH,
3aKIIFOUUTEIbHBIMN.

Meton mnpoexktoB B STEAM-o0OpazoBanun. MeToasl MNPOEKTHOIO
0Oy4eHHs: MO3TOBOM IITYPM, JTU3aiH-aHAIU3, JIOTUKO-CMBICIIOBBIE MOJIEJIH U JIP.

[IpoexkTHass WH)KEHEpHAsl MACSATEIbHOCTh B IIKOJILHOM OOpa30BaHUM.
NuxxenepHoe npoeKTUpOBaHUE. DTarbl MPOSKTUPOBAHUSI.

Paznen 6. STEAM-o6pa3oBanue u ero cymuoctb. Moaeaun STEAM-
oOpazoBanue. HHTerpaTHBHOCTH M TMPOOJEMHOCTh KaK Ba)kHellIHne
cocrapiasmmne STEAM-o0yuenus.

STEAM-o0pa3oBaHnne Kak WHHOBAIMOHHAS TEXHOJIOTHS: IOHATHE U
cymHocTh. Ponb n ¢ynkunn STEAM-o6pazoBanus. IIpeumymectsa STEM-
obpazoBanus. PerpocnekTuBHbplli aHanu3 moHATHS «STEAM-o0pa3oBanue».
Bapuammun STEM+. STEAM-06pazoBanue B KOHTEKCT€ KOMIIETEHTHOCTHOTO
noaxona. STEAM-o6pasoBanue B mupe u benapycu.

STEAM-o0pa3oBanue kak MeTaguciuiuinHa. OCoOCHHOCTH peanu3aluu
STEAM-006pazoBanusi B yUpexACHUAX OOIIEro cpeaHero odpazoBanud. [lytu
unkmo3nu STEAM-nonxoma B o0pa3oBaTeIbHOE IPOCTPAHCTBO.

bazoBeie  moaxoast B STEAM-o0Opa3oBaHuM:  HMHTETrpaTUBHBIMH,
MEXAUCITUIMHAPHBIN, MPAKTUKOOPUEHTUPOBAHHBIN, MTPOCKTHBIN, MPOOIEMHBIH,
JKCIIEPUMEHTAJIBHBIN, HAYYHO-UCCIIEI0BATEIbCKAM, NHKEHEPHBIN, TBOPUYECKUH.

KitoueBsie nonsitust STEAM-o0paszoBanusi: STEAM-6moku, STEAM-
unterpanusa. Moaenu STEAM-o6pa3zoBanus.

Pazgea 7. ®opmbl u Metoasl STEAM-o0pa3oBanus.

®opmbl STEAM-00yuenus: STEAM-keiic, STEAM-ypok, STEAM-urpa,
STEAM-npoekr, STEAM-nenb, STEAM-uenens, STEAM-kondepeHmus,
STEAM-nareps.

STEAM-keiic — peanbHas cUTyalus, OCHOBaHHAas Ha KOHKPETHBIX
AKOHOMHYECKUX, AKOJIOTHYECKUX u COIMATBHBIX mpoOaemMax
MeXIMCUUILIMHApHOTO Xapakrepa. [Ipumepsr STEAM-keiicos.

STEAM-ypox — BapuaTUBHBIN JIOTUYECKHE BBICTPOCHHBIN TIpoIiece
o0yuyeHuss ¢ 0003HAUYCHHOW TMPOOJEMHOM O0OJACThIO MEXKIPEAMETHOTO H
MPUKIIAIHOTO XapaKTepa.

STEAM-urpa kak CpeICTBO OpraHU3ANUN Y4eOHO-TIO3HABATEIHHOU
JEATEIbHOCTH yYalIuXcsl Ha OCHOBE MEKIIPEIMETHOTO MOIX0/1a Yepe3 pa3BUTHE
AMOITMOHAIBHON cdephl (KBECThl, HACTOJbHBIC, JEIOBBICE U POJICBBIC WIPHI,
KOMITBIOTEPHBIE UTPHI U JIP.).

Merton npoekToB kak ocHoBa STEAM-o0pa3zoBanusa. STEAM-nipoekT kak
CHUCTEMa B3aMMOCBS3aHHBIX OJIOKOB, TMOCTPOEHHBIX HA OCHOBE NPHUHIIUIA



MEXAUCIUTUIMHAPHOCTH ¥ HAIEJICHHBIX Ha pellleHre 0003HAYEHHOU MPOOIEMBI.
Ocob6ennoctn STEAM-IpoEKTOB.

Peanuzanmss npoGiemMHOro oOydeHUs TOCPEACTBOM  MPOBEICHUS
tematnueckux STEAM-nueii. STEAM-genr — cuctemMa B3aMMOCBS3aHHBIX
oOmiel TeMaTHUKOW WM MpoOJIeMOl HHTETPUPOBAHHBIX YpOKOB. I[Ipumepsr
tematnuecknx STEAM-nHeit.

STEAM-neznens — 000CHOBaHHAs HA CHUCTEME MEXIIPEIMETHBIX CBA3CH U
oOmieit mpobieMaTtuke cepus HWHTETPUPOBAHHBIX YpOKOB. PazpaboTka
KaJleHJapHO-TeMaTudeckoro rmianupoBanus STEAM-uenenu.

STEAM-xoudepentus ¢opMa opranu3anuyd y4eOHO-IIO3HABATEIBHON
JESATEIBLHOCTH yUYalUXCs C IEIbI0 MPEJICTABICHUS PE3yJIbTaTOB COOCTBEHHBIX
MCCIIEI0BAHUM B 00CYXIeHUs onpeieeHHbIX TeM B joruke STEAM.

STEAM-marepr Kak oOCOOBIM BHJ OpraHW3allMd  BHEKJIACCHOU
AesTeNbHOCTH yyamuxcsi. O030p OTEYECTBEHHOIO M MHUPOBOTO ONBITA IO
opranuzauuu STEAM-narepei.

STEAM-coo0611iecTBa KaKk OpraHu30BaHHbIE 00BEAUHEHUS T1€/IaroTOB IS
pacnpoCTpaHEHUsT ONbITA M METOJUKU OpraHu3aluu  00pa3oBaTEIbHOTO
nporiecca B Jyoruke STEAM. Ilpumepst cereBoix STEAM-coobiiecTs
(mmarpopma  «Cremdopa», [nobanpHas miKoJdbHAs  Jlaboparopust —
«I'nobanJlad», «STEM Learning», «Siemens STEM Day» u ap.): ux uenp u
Ha3HauYeHHEe 00pa30BaTEILHOIO KOHTEHTA.

STEAM-siyeitku kak ¢opmbl A(PGEKTUBHON OpraHu3au  y4eOHo-
MO3HABATEJIbHOM  JEATENbHOCTH  Y4YallUXCA BO  BHEy4YeOHOE  Bpems,
ocymiectBisitome STEAM-opueHTHPOBaHHYIO IKCIIEPUMEHTATHHYIO HAYyYHO-
HCCIIEIOBATENIbCKYI0, METOIMYEeCKyl0 M  ydeOHyto pabory: STEAM-
na6opatopun, STEAM-tienTpsl, STEAM-1TKOJIBI, — TIPUHIUITHAIBHBIC OTIHYHUS
u ¢pyakuuu. [Ipumepst opranuzannu STEAM-sueex B PecniyOinke benapyces.

DKCnepuMeHTapuyM, Kak nepcrnektuBHas (popma opranuzaunun STEAM-
oOpazoBanus. HaydyHo-TexHuueckue mys3en.

Peanuzanmst wupmen ynmanmeHHOW Jaboparopur B 00pa3oBaTeIbHOM
koMmIuiekce 1o  peanuszaumu  STEAM-nonxoma. BupryanbHbll — My3ei
3aHUMATEJIbHOW HAYKH.

®abnadel (FabLab), kak o01iecTBeHHbIE MPOCTPAHCTBA JJIsl YUAIIUXCS C
OTKPBITHIM JIOCTYTIOM K IIH(GPOBOMY 000pPYI0BAHUIO.

[Icuxonoro-negarornyeckue TMpuUeMbl U METOABl B peaau3aluu
JUYHOCTHO-OpUEHTHpOBaHHOTO Toaxona B STEAM-o6pazoBanuu. Mera-u
MEXITPEIMETHBIE TOTPYKEHHUS. Y POK-TIOTPYKEHHE.

Green STEAM-nmoaxox kak cuHTe3 »J3Kojiormdeckoro u STEAM-
o0pa3oBaHus.
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Juzaitn-MpInuieHue kak oauH U3 3jeMeHToB STEAM-oOpa3zoBanus.
AJNTOPUTM JU3AH-MBIIUICHHUS TIPU MOCTPOCHUU YETOBEKO-OPUEHTUPOBAHHBIX
IIPOJYKTOB U yciyT. Jln3anH kak BceMUpHbIN A3bIK X XI Beka.

VYyebHO-ucCcaen0BaTeNbCKas JIEATEbHOCTh YYallluXcsi B KOHTEKCTE
STEAM-o0pa3oBanus.

[Iponiecc  mpoektupoBanusi STEAM-3aHsATHS: MO3rOBOM  LITYpPM,
KaptupoBanue W 1uianupoBanue. JuzaiiH STEAM-ypoka. STEAM-matpuna.
Kputepuu s¢pdexruBnoctn STEAM-3ansTuii.

Pasznen 8. Poab nugposbix Texnosnornii B STEAM-o0pa3zoBannu.

Ponps mudpoeix Texnonoruit B8 STEAM-o6pazoBanuu. /[unakruueckue
¢yukuuun UKT B STEAM-o6pazoBanuu. llenu u 3amaum HMCTOIB30BaHUS
uuppoBbix TexHosoruil B peanusauun STEAM-noaxona. KommbroTepHoe
MOJEIIUPOBAHUE KaK COBPEMEHHAs  TEXHOJOTWs I  H3YyYEeHHUS U
NPOTHO3UPOBAHUSI  Pa3BUTUA  TNPUPOAHBIX U  COUUAIBHBIX  SIBICHUI.
KomnroTepHasi cCUMyISIIIUN.

WnrepaktuBHble 3ananud. Ilpuembl paboTel ¢ rTpaduxoil, BumEO-,
aynuokonTteHoM. KomnbrotepHas rpaduka u ee posb B qusaitne STEAM-ypoxka.
Omnnaitn-cepucsl  aia ~ STEAM-oOpazoBanusi.  Ilpuembl  paboTel ¢
MHTEPAKTUBHON JOCKOM.

Buszyanuzanus napopManuu MexXnpeAMETHOTO XapakTepa Kak pueM st
dbopMHpOBaHUS  SMOIMOHAIBHOTO  OTKIWKA (CKpalOWHT, CKETYHOYTHHT,
MalHAMANIUHT). Busyanbnas kommyHukanus. I[IporpamMmubie cpencTBa
Bu3yann3anuu. [{udpoBoit croputessiuHr Kak popMar 0OIIECHUS ¢ yHAIIUMUCS.

Hcnonb3oBanne HHTEPAKTUBHOM JOCKHU Ha peduiekcuBHOM dTane STEAM-
ypOKa.

NHTepakTUBHOE BUJIEO KaK COBPEMEHHAs TEXHOJOTUSI HEJIWHEWHOIO
npencrasinenus marepuana B STEAM-oOpazoBanuu. Vcnons3oBaHue ayano
MIPUJIOKEHUH MTPU U3YYEHUU 0OBEKTOB U SIBIICHUH C MO3UITUN MEXIIPEIMETHOCTH.
AKTyanbHOCTh B€O-IM3aiiHa i1 COBPEMEHHOW IKOJbl. MHCTpyMEHTHI BeO-
M3aiHa.

[IporpammHoe oOecrieueHne AJis OpraHU3ALMKM MPOEKTHOTO O0Yy4YEeHUs
(Trello). GO-lab — wmynapTHAMCIMIUIMHAPHAS T[IaTGopMa ISl MPOCKTHOM
JEeSATENBbHOCTH YUaIUXCSI.

Hcnonp3oBaHue anmapaTHbIX cpelactB i opranuzaiuu  STEAM-
oOpazoBanusi.  JlemMOHCTpamusi  NPUEMOB  HMCIOJB30BaHUS  IUGPOBBIX
€CTECTBEHHO-HAYYHBIX nabopaTopuid, AIIEKTPOHHBIX MUKPOCKOIIOB,
OJTHOTUIATHBIX KOMIBIOTEPOB i perieHus 3agad STEAM-o0pa3zoBanus.

N3yueHnne 0CHOB KOAUPOBaHUS, TPOrPaMMHUPOBAHUS KaK HCKYCCTBEHHOTO
A3BIKA, JIEKAIIET0 B OCHOBE COBPEMEHHOT0 MHKUHUPHUHTA U BEO-TEXHOJIOTUHN —
nByx u3 OasucHbiXx HampaBineHudd STEAM-o6pasoBanus. M3ydenune oOBEKT-
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OpUeHTHpOBaHHBIX s3bIKOB (Make code, Scratch) ¢ nenbio co3nanus 0ObEKTOB
1 poBOI cpepl KaKk OHU U3 DJICMEHTOB MH)KUHUPUHTA U TN3aiiHa B KOHTEKCTE
STEAM-o06pa3oBanus. Jlonunas cuctema, html, CS, JS.

[Tpumepsl KCIONB30BAaHUS OJAHOIIATHBIX KOMITBIOTEPOB B OpPraHU3alluU
yueOHO-TT03HABATEIbHOM AeATeabHOCTH yuamuxcs B joruke STEAM.

Tpancpopmaiivsi  OMBITHO-DKCIIEPUMEHTAIBHOW  JACSITENBHOCTU:  OT
MMOCTAHOBKU KJIACCUYECKUX OIMBITOM MU 3KCIEPUMEHTOB 10 LU(PpoBbIX. Poib
BUPTYyaJIbHBIX 3KcniepuMeHTOB B STEAM-00pa3zoBanuu.

Hayunast »xkypHaJMCTHKa KaK peQJIeKCUBHO-OLICHOYHBIM MpUeM U
CpPEACTBO pa3BUTHS HAYYHOM KOMMYHHMKAIIMM — OJHOW W3 MNPUOPUTETHBIX
komriereHuui XXI Beka u pesynpratra STEAM-ob6pazoBanusi. IIpuHIUIBI
Hay4YHOM )KypHAJINCTUKHU Ha NPUMEPE OHJNanH-pecypca «bnomonexkymna.

Paznenr 9. STEAM-KOMIETEHTHOCT, M  JAHATHOCTHKA  ee

c¢popMHUPOBAHHOCTH.
[Tonsitue o STEAM-KOMIIETEHTHOCTH, €€ CTPYKTypa W COAECPKAHHUE.
YpoBHU c(hOpMHUPOBAHHOCTHU STEAM-KOMIIETEHTHOCTH. Kpurepun

chopmupoBanHocT STEAM-KOMIIETEHTHOCTH.

Mertonsl onieHku ypoBHs cpopmupoBanHocT STEAM-KOMIETEHTHOCTH
ydaimuxcs (mpoOJieMHbIe 3a7]a4i U MPOOJEMHBIE CUTYaAIlUU C MEXIPEIMETHBIM
coJiepKaHUEM, IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu, 3aauu
UCCIIEOBATENBCKOTO Xapakrepa). MexAyHapoJHbIle MPOrpaMMbl MO OLEHKE
00pa3oBaTeNbHBIX JOCTHKEHUN yUaIUXCSl.

OmnnaitH-pecypcbl  JUlsi  AMArHOCTUKH  YPOBHS  C(HOPMHUPOBAHHOCTHU
STEAM-komriereHTHOCTH  ywamuxcs.  OCOOEHHOCTH  KOHCTPYHUPOBAHUS
3alaHUM.

PediekcuBHBIN 3Tar: BBIABICHHE W KapTUPOBaHUE MpoOJieM B 00JacTh
STEM-o0pa3oBanus.
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YYEBHO-METOJUYECKAS KAPTA YYEBHOM JUCHUILJIAHBI
«STEAM-IOAXOJA B ECTECTBEHHOHAYYHOM OBPA30BAHUN»

(1HeBHast hopMa MOJTy4YeHHs BbICIIEro 00pa30BaHuUsl)

Ne Ha3BaHue pa3aena, TeMbl, 3aHATHS, IepeYeHb H3y4aeMbIX KoJsnuecTBo ayTuTOPHBIX 4YacoB =
/0 BOINPOCOB (KOJIUYECTBO YaCOB) = E
¢
(%]
g « E 9
= = =
2] 5 ) = L
2 = @ g5 S v 2
= = = o = 299 & 3
o 9 = = > 2= =3 1=y
5 o 3} = & == 43 > =
= = =3 S o S Q= & = =
= = £ = ] = e S FEE = 3=
= s = E = == 5= 2 o= = 2 S 2E
= = Z = = = S E o = 5 5 g =
: S5 EF | EE | 28| FZiz. | £ S5 s
) (5} S = v a =5
= =8| =28 08 | O a ~8E =& = e z 8
1 2 3 4 S 6 7 8 8 9
8 cemectp
1 |BBenenme. Ilonstue o STEAM-o0pa3oBaHMM W €ro poiu B 1 Mynsrumenunitnas | [2]
¢dopmupoBanun y  ywammxcs ~komrereHumd XXI  Beka. NIpEe3ECHTaLNs [4]
IMpennocsiiku Bo3uukHOBeHUss STEAM-Tiomxo1a B 06pa3oBaHuUH. [5]
[Mpo6mems! u ipoTHBOpedns B peanmzanuu STEM-o0pa3oBaHus. [6]
2 HurerparuBHbIii noaxon kak ocnoa STEAM-o6pa3oBanusi. 1 - 6 -
2.1 [UnrerpanuonHas cyuHocts STEAM-o0pa3zoBanus. MHTterpanus 1 2 MyibTume quitHast [7] [Bemonnenue
KaK LEHTPaJIbHOE MOHATHE HHTETPATHBHOTO MOAX0a K 00yUeHHIO. IIpe3eHTaINs [10] jmumMBHAYaNBHBIX U
PO MHTETPATUBHOTO MOAX0/1a B COBPEMEHHOM 00Pa30BaHUU. [11] [rpynmoBbIX 3amaHmMid 1O
MHuTerpanus Tpa Ui 1 HHHOBALUH TpH 00yYCHHH. MHTETpalyu CONEpKAHUSA
MHTErpaTUBHEIN MOAX0/A B €CTECTBEHHOHAYYHOM 00pa30BaHUU. [pa3HBIX y4eOHBIX
[pPeIMETOB
2.2 |YpOBHU MHTETPALXHU B 00YUYECHHH KaK OTPAKEHHE COIEPKATEIBHBIX 2 2 Meroauueckue [10] Bsimonnenue
CBsi3eil ydeOHBIX peaMeToB (1o GakTam, MOHSITHSIM, 3aKOHAM YKa3aHus IS [11] pMHIMBHIAyaNBHBIX W
TEOpHsIM, METOJIaM HayK) ¥ TPAHCIIPEMETHBIX CBA3eH (CHHTE3 BBINOJIHEHUS [12] |[rpynmoBeix 3amanuit mo
KOMIIOHEHTOB OCHOBHOTO U JIOTIOJIHUTEIBHOTO COAEPIKAHUS WHJIMBHIYaJIbHBIX U MHTET ALK COAEPKaHUS
0OpazoBanust). YPOBHU MHTErpalIUH. TPYNIOBBIX 3aJaHUN [pa3HBIX y4eOHBIX
[IpPeIMETOB




2.3 |[MuterpupoBaHHbIi yueOHbIN 1aH. CHHXPOHUCTHUECKUE KaPThI [10] [CpynmoBble 3amaHus:
yaeGHOTO mporecca. VIHTerpupoBanHbIN ypOK KaK ofHa u3 popm [11] [«MHTErpHpPOBAHHBI
MHTETPAIAY €CTECTBEHHO-HAYYHBIX TIPeAMETOB. POpMBI [12] [yHeOHbIi mnany,
MHTCTPHPOBAHHBIX YPOKOB. CTPYKTypa HHTETPUPOBAHHOTO yPOKa. «CHHXpOHUCTHYECKHE
MeITMUHOCTHAs HHTerpanus. MexnpeaMeTHas UHTerparisl. kapThl yaeGHoro

Iporecca.
ITnaH-KOHCHIEKT
MHTETPUPOBAHHOTO YPOKa
(110 BEIOODY CTyIEHTA)
3 [Mexnpenmernsbie cBsa3u 1 ux poab B STEAM-o6pasoBanum.
MesknpeaMeTHbIe U MeTanpeIMeTHbIe MOHATHSI.

3.1 [Mnen STEAM-06pa3oBaHust B IOHMMAHHH CHIIBHBIX U CIa0BIX MynbruMmenuitnas | [13] |BoimonneHue
CTOPOH IIPEAMETHOLIEHTPUCTKOTO 06yqu1/I;1. Henocratkn IpE3CHTAlMA [14] MHAVBUYAIbHBIX 3aJaHUH
MPEeIMETHOM CHCTEMBI OpTaHU3aIK 00yICHUS. MeXIpeIMETHEIC 10 KKIIOMY 13
CBSA3M KaK OTPAKEHUE B y4€OHOM MPOLECCE MEKHAYUHBIX CBI3EH. HalpaBJICHIN
MexnpeaqMeTHbIE CBSI3U KaK MEXaHU3M U CPEJICTBa HMHTETPALUH. MEKIPEAMETHOTO
MexnpeqMeTHbIE CBSI3U B CHCTEME O0LIEro CpeIHero o0pa3oBaHus: PIAMMOMEHCTBHA
MOHATHS U Kiaccuukanus. Buabl MEXAUCIMIUIMHAPHBIX CBS3EH.

3.2 |[HampaBiieHus: MEXIIPEIMETHOTO B3aUMOIEHCTBHSI. Meromnueckue [13] [BblmonneHue
MeTanpenMeTHbIe TOHITHS U METaIllpeAMETHbIE KOMIIETEHIUH. YKazaHud A4 [14] pMHIMBHAYaIBHBIX 3a7laHuH
MesxripeAMeTHas UHTErpalis KaK TEXHOJIOTUs TOCTHKEHUS BBIIIOJTHCHUA [0 KQMIOMY 3
MeTanpeMETHBIX 1 MEXIIPEAMETHBIX PE3YJIbTATOB. VHIUBUAYAIbHBIX HalpaBJICHIN

3aJaHuH MEKIPEIMETHOTO
B3aUMO/ICHCTBUS

3.3 [MeToanueckue IPUEMBI [IPH PeAU3aUE MEKIPEAMETHOCTH. Metoaudeckue [5] [[nan
DopMEBI OpraHu3auy YIeOHBIX 3aHATHH, CITOCOOCTBYOIIUE YKasaHus I [6] MexauCUMILTHHAPHOTO
[peaM3aliy MEeXIPEIMETHBIX CBs3el (KOH(EepeHIINH, CEMUHAPBI, BBINOJIHEHUA | [13] MEPONPHUATHSA IO 3a/IAHHOU
SKCKYPCHH, IMIaKTHYECKHE UTPBI U JIP. ). TPYNHOBBIX 3a/aHUH | [14] [TeME

4 po6Gaemnoe o0y4eHune Kak auaaKkTudeckas ocnoa STEAM-

00pa3oBaHusi
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4.1 |OcHOBHbIE TIOHATHS IPOOIEMHOIO 00yYEHHUS: IPOOIEMHA MynsTUMequiiHas [3]
cuTyauus, TpoOIeMHBIH BOIpoc, MpoOiIeMHas 3aada, npoodiema. NpE3eHTALMs [8]
TpeGoBaHMs K OpTaHU3aINH MPOOIEMHOTO 00YUECHHS. [14]
leATeabHOCTHBIN OXO0 B CHCTEME IPOOIEMHOro 00yYeHHs. Metonmieckue VHMBHyaIIbHBIC 3aaHuA
Orarbl npobsieMHOro 00ydeHus. OcHOBHBIE (hOPMBI TPOOIEMHOTO yikasaHHs LA © HpUMCpaMu
A —— BBITOTHCHHS MCIIOJIb30BAaHHS METO/IOB

CaMOCTOSTEILHOM MPOOIIEMHOTO O0yYeHUS
Cucrema MeTo10B IpobieMHoro o0y4yeHus. Cucrema o0Iux paGOTEI
MeTo0B. CricTeMa OMHAPHBIX METOA0B. MeTObI MOHOJIOTHYECKOTO VIHMBH/Y A bHEIE 3aaHNA
M3J105KeHUs. MeTobl pacCyKarolero u3inoxenus. Meron c mpuMepamu
IMUAIOTUYECKOTO U3JI0KEHUS. MeTOo 1 3BPUCTUUECKUX 3aJTaHUM. MCIIOJIL30BAHUS
Merton nccneoBaTeNbCKUX 3aAaHui. MeTo mporpaMMHpPOBaHHBIX TEXHOJIOTUH IPOOJIEMHOTO
BaTaHuH. 00y4eHust Ha ypOKax Mo
[MpobnemMHas cCUTyanus ¥ ee TUIaKTHICCKIe BO3SMOXKHOCTH. THITBI €CTECTBCHHO-HayIHBIM
MPOOJIEMHBIX CHTyannil. MeToandecKkue IprueMbl CO3aHuUs y4eOHBIM IPEAMETaM.
mpoOieMHBIX cuTyanuii. CylHOCTb PpoOIeMHO 3a1atH.
CtpykTypa npoOieMHOM 3ana4n. TUIonorus NpoOJeMHBIX 3a1ad.
Cucrema poOJIeMHBIX 3a1a4. YPOBHH CIOKHOCTH MPOOIEMHBIX
Bagau. [lo3HaBaTenbHas posb Bompoca. TUIbI BOIPOCOB.
ITocTaHOBKA MPOOIEMHOTO BOTIPOCA.
5 [[poekTHoe 00yueHHe KAK TeXHOJOrn4eckas ocnosa STEAM-

00pa3zoBaHus

5.1 |CymHOCTb IPOEKTHOTO 00YYEHUS B €CTECTBO3HAHUM. MyneTumequitHast [9] MmouBHOyanbHBIE 3a1aHHUS
MexnpeaqMeTHbIA 1 MHTEIPATUBHBIN XapaKkTep NPOEKTHOM IIPE3CHTALIML [13] [c mpumepaMu
InesTeIbHOCTH. JlepeBo Lelield MPOeKTHOM eI TeIbHOCTH. [14] (MCHOJIB30BaHNA METONOB
IMocTaHOBKA yIEOHBIX 3a1a4. AITOPHTMEI IIPUHATHS PENICHHUIA. 00yHeHUs IPOEKTHOMH
3Be3nouka o0aymeiBanus (M.B. [1aBnoB). OnopHas cxema (ICATEILHOCTH
pasmeinuieHnit (B.J]. Cumonenko). [letns nu3aiina.
MeToapl 00ydeHus TPOEKTHOH AesTensHOCTH. Pa3zHooOpa3HbIe
IMETO/IbI aKTHBU3AIIMH MBILLICHHUS YUaIUXCsl. ITarbl HPOESKTHOM
eI TeTFHOCTH.

5.2 Meton npoekros 8 STEAM-06pa3oBanuu. MeToibI IPOEKTHOTO MynbTume quitHas [9] MHnuBHoyanbHBIE
00yueHuUs1: MO3rOBOH IITYpM, TU3aiH-aHAIU3, JIOTUKO-CMBICIIOBBIE NPE3CHTALMSA [13] palaHus C IpUMEpaMU
MOJICIIN 1 JIp. [14] MCTIONBb30BAaHUSA METOI0B

00y4YeHHUs TIPOCKTHON
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5.3 [[IpoekTHast HHKEHEPHAS JESTENBHOCTD B IIKOJILHOM 00Pa30BaHHH. 2 Metroandeckue [9] |HMuauBHOyanbHbIE 3aJaHUA
MmxeHepHOE IPOSKTHPOBAHNE. JTaIlbl TPOSKTHPOBAHMS. yKa3aHust 115t [13] ¢ IpuUMepaMu
BBITIOJTHEHUS [14] | MCTIONB30BAHHSA METOIOB
WHIUBHIYaIbHBIX U 00y9eHUsI IPOCKTHOM
IPYIIOBBIX 33daHUH JeATeIIbHOCTH
6 |STEAM-o0pasoBanue 1 ero cymuoctb. Mogean STEAM- 8
o0pazoBanue. UHTerpaTMBHOCTb U NPO0JIEMHOCTDb KaK
Ba:kHelimue cocrapisiomme STEAM-o00y4enus
6.1 |STEAM-o6pa3oBaHye KaKk HHHOBALOHHASI TEXHOJIOTUSL: TIOHATHE U 4 Mynbsrumenuitnas | [2] |MHauBHAyanbHBIE 3aaHUS:
cymHocTh. Ponb u pyrkuun STEAM-o6pasoBanus. [Ipenmymectsa IIPE3CHTALHS [5] @HHOTHPOBAHHBII CIIMCOK
STEM-o6pa3oBanus. ny6uMKaLuii 0 ponu,
STEAM-00pasoBanue Kak MeTaaucumiiia. Oco0eHHOCTH Meronueckue (yHKITHMAX 1
peamm3arn STEAM-06pa3oBaHus B yIpeKICHUAX 00MIero ykasaHms LA npenmymectsax STEAM-
cpennero obpaszosanus. [Tyru nnkmosun STEAM-noaxona B BBITOMHCHI o0pasobars
CaMOCTOATEIHLHON
0Opa3oBaTeNnbHOE IPOCTPAHCTRO. paGoTHI T rp—
o pa3paboTKe MyTH
mukio3un STEAM-
MoaXo/a B
oOpazoBaTebHOE
POCTPAHCTBO
6.2 [bazoBbie noaxoasl B STEAM-00pa30BaHiu: HHTErPATUBHBIN, 4 MyinbTume quitHast [2] MEouBHIyanbHBIE 3aaHUA:
MEXAMCLUUIIIMHAPHBIN, TPAaKTUKOOPUEHTUPOBAHHBIH, IPOEKTHBIH, NIPE3EHTAINA [5] [MpUMEpBI HCTIOJIL30BAHMA
MPOOIIEMHEIH, SKCIIEPIMEHTAIBHBIHA, HAyTHO-HCCIIE0BATEIbCKHIA, [9] (6a30BbIX 110/1X0/10B B
VH)KEHEPHDIH, TBOPUECKHIA. Metoaudeckue STEAM-o0pazoBanuu
Kirouessie monatust STEAM-o6pa3zoBanus: STEAM-610ku, yKasauust i
STEAM-unTterpauus. Monenu STEAM-o06pa3zoBanusi. BBITIOTTHEHHA BrIno;enie rpynmosbix
CaMOCTOSATENILHOM (paboT 10 MHTErpaluy U
paboTsI BoIeneHn0 STEAM-
KJIACTEPOB YIEOHBIX
peIMEeTOB
7 |\ ®opmbl u MmeToanl STEAM-o06pazoBanus 10
7.1 |®opmbl STEAM-06yuenus: STEAM-ketic, STEAM-ypok, 4 MynbTHME qHiHAS [2]
STEAM-urpa, STEAM-npoekt, STEAM-nens, STEAM-Henens, TIPEe3eHTAIIHS [5]

STEAM-kondepennus, STEAM-nareps.

(9]

16




STEAM-keiic — peaypHas CHTyanus, OCHOBaHHAsI HA KOHKPETHBIX
PKOHOMHYECKHX, 3KOJIOTHYECKHUX U COLMAIBHBIX MpodiIeMax
MeKTucIHIUTHHApHOTO XapakTepa. [Ipumepsr STEAM-keficoB.

STEAM-ypok — BapuaTHBHBIH JIOTHYECKHE BRICTPOSHHBIH TPOLece
0Oy4eHust ¢ 0003HaYeHHOI TPOOIEMHO 00J1aCTHIO
MEXIPEAMETHOTO U IPHKIATHOTO XapaKTepa.

STEAM-urpa kak cpeicTBo opraHu3anny yueOHO-103HaBaTeIbHOM
e TeTPHOCTH yYaIlluXcs Ha OCHOBE MEXIIPEIMETHOT 0 IoAX0aa
Hepe3 pa3sBUTHE SMOLMOHAIBHON cepsl (KBECTHI, HACTOJIBHBIC,
ITeNOBBIE M POJICBBIC UTPHI, KOMITBIOTEPHBIE UTPHI U P.).

Metox mpoekToB kak ocHoBa STEAM-o0pazoBannsa. STEAM-
MPOEKT KaK CHCTEMa B3aMMOCBS3aHHBIX OJIOKOB, IIOCTPOCHHBIX Ha
OCHOBE NPHHIIHIIA MEXXIUCIUIUTMHAPHOCTU W HALICICHHBIX Ha
pereHre 0003HaYeHHOM mpobsembl. OcobeHnoctu STEAM-
MIPOEKTOB.

Peanu3aiust mpoOIEMHOTO O0YYEHHUS TIOCPEACTBOM ITPOBEACHUS
mematnueckux STEAM-nneii. STEAM-nens — cucrteMma
B3aMMOCBSI3aHHBIX O0IIEH TeMaTHKOI WiH MpooIeMoit
MHTETPUPOBAHHBIX YPOKOB.

STEAM-Henens — 000CHOBaHHAs Ha CHCTEME MEKITPEIMETHBIX
cBs13ell M 00mIel MpobIeMaTHKe ceprsi HHTETPUPOBAHHBIX YPOKOB.
STEAM-xoudepenus popma opraHu3anni yueOHo-
[TO3HABATEILHOM AESITEIIBHOCTH YUAIIHXCSL.

STEAM-narepsb Kak 0COOBIi BUI OPraHU3aIliH BHEKJIACCHOM
IIESITeIbHOCTH yYaIIuXCs.

Meroguueckue
yKa3zaHus 1A U
WHIUBUAYAIbHBIX U
TPYIIOBBIX 3aJaHUMN

Pazpabotka STEAM-
KEHCOB

ITran-koucnext STEAM-
ypoKa

MeTomuieckas pa3paboTka
STEAM-urpst

MeTtoandeckas pa3padboTKa
STEAM-mpoekra

[TprMepbl TEeMaTUYECKUX
STEAM-nHeill.
PazpaboTka kaneHIapHO-
TEeMaTU4ECKOTO
rmanupoBanust STEAM-
HEEIH.

PazpaboTka mrana
STEAM-koHdpepeHun 1
STEAM-nareps
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7.2 |[STEAM-coo0lecTBa KaKk OpraHu30BaHHbIE 00bEAHHEHHUS] Mynbrumenuitnas | [2] [[lepeuens STEAM-
IIe1aroroB ISl pacIpOCTPAHEHHS ONBITA U METOAUKHA OpTraHU3aIliN NpE3CHTaIN [5] [cooOmiecTB (XOT-11CT)
o6paszoBarenbpHOTO Tporiecca B oruke STEAM. Tlpumeps! ceTeBbIX [9]

STEAM-coo011ecTB, UX Lelb M Ha3HAYeHHe 00pa30BaTeIbHOIO Metonmieckue
KOHTEHTA. yikasaHHs LA
BBITIOJTHEHHS VunuBuyabHbIE 3a1aHMsL:

STEAM-sueiiku kak Gopmbl 3¢ GeKTHBHOM OpraHu3anuy y4eOHO- caMO;g%ZTTiJIILHOH (S)?_SEXI\CA}’_I:;eC g:}éf%l{cl;;;ycn
[O3HABATEILHOM e TENFHOCTH YYaIllUXCsl BO BHEY4eOHOE BpeMs,
ocymecTrisitone STEAM-opueHTUPOBaHHYIO
PKCIIEPUMEHTAIBHYIO HAyYHO-UCCIIEI0BATEIbCKYI0, METOANYECKYIO
u yae6Hyto padory: STEAM-nabopatopuu, STEAM-neHTpHI,
STEAM-11KoIBl, — IPUHIHUITHAIBHBIC OTIAYHASA U PYHKITHH.
[Mpumeps! oprarmzanuu STEAM-sueek B Pecryonike Bemapycs.
DKCIIEpUMEHTapuyM, KaK IIepCIeKTHBHAs ()opMa OpraHu3alnu Paspabotia nepets
STEAM-o6pazoBanns. Hayuno-rexHmueckne My3ed. Peannzanms R

paso) 1 Y ! PKCIIEPUMEHTapHyMa 1
uien yAaleHHO! 1abopaTopuu B 06pa3013aTeJ31)H0M KOMILIEKCE 110 Ay HO-TEX HHUECKOTO
peanu3anuu STEAM-nionxoaa. BuptyansHelil My3eit My3es
BaHMMAaTEIbHOU HAYKH. [epeueHb BUPTYaIbHBIX
Dabnader (FabLab), kak o01iecTBeHHbIE MPOCTPAHCTBA JIJIS My3eeB (XOT-JIHCT)
[YUaIMXCsI C OTKPBITHIM JIOCTYIIOM K U(GPOBOMY 000pPYIOBAHHUIO.
[Ncuxomnoro-nenarornieckKue NpUEMbl M METO/IBI B peaT3alliy [T1aH-KOHCIEKT ypoKa-
ITMYHOCTHO-OpHEHTHPOBaHHOTO moxona B STEAM-o6pa3oBanum. [IOTPYKEHUS 110
MeTa-u MeXIpeIMETHbIE IOTPYKEHUS. Y pOoK-orpysxkenue. Green OIpE/ICNICHHON TeMaTHKe
STEAM-noaxos Kak cuHTe3 3Konorudeckoro u STEAM- (110 BBIGOPY CTY/IEHTA)
o6pazoBams. [Tran-xKoHCTIEKT Green

STEAM-3ansTus
'YueOHO-HcceioBaTeNbCKast AEITENbHOCTD YUAIUXCsl B KOHTEKCTE
STEAM-o0pa3oBaHnus.
7.3 lu3aiiH-MBILUICHHE KaK OAMH U3 2JieMeHToB STEAM-06pasoBanmusL. Meronnueckue [2] |Bemonnenne nu3ain-

IATITOPUTM AU3aiH-MBIIUIEHUS IPU IOCTPOCHUHU YEIIOBEKO-
OPMEHTUPOBAHHBIX IPOAYKTOB U yCIyr. /{u3zaiiH Kak BCEeMUPHBIH
s3bIKk XXI Beka.

YKa3aHus Ul 1
TPYIIOBBIX 3alaHUN

Mertoauyeckue
YKa3aHus IS
BBIIOJIHEHUS

CaMOCTOSITCIIbHOM
paboTsl

[5]
(9]

IpOeKTa
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7.4 [Mpouecc npoekrupoBanus STEAM-3aHATHS: MO3TOBOM IITYpM, MynsTMeuiiHasA [2]
KapTHpoBaHHE M ITaHupoBaHue. n3aiin STEAM-ypoka. STEAM- NpE3eHTALMs [5]
marpuna. Kpurepun sappexrusroctrn STEAM -3aHATHIA. [9]

8 [Poan uudposbix Texunoaoruii B STEAM-oGpasoBanumu.

8.1 |Munaxruueckue pyuxuuu UKT 8 STEAM-o6pasosanuu. Lenu u Metoaudeckue [13] [[Mepeyens onnain-
3aJa4r UCII0JIb30BaHUA uI/IcppOBLIx TEXHOJIOTUH B peaiu3alun YyKasaHnusl U1 1 . [14] MHCTPYMCHTOB
STEAM-monxona. KoMmbioTepHOE MOJETHPOBAHNE. TPYNNOBBIX 3a1aHUN

BrinonHeHne

KommproTepHas cUMYISIHH.

Buzyanuzarus nHGOpManuy MEKXIPEIMETHOTO XapaKTepa.
BuzyanbHast koMmMyHuKaims. [IporpaMmusie cpencTaa
Buzyanuzanun. KommeioTepHas rpaduka u ee poib B Au3aiiHe
STEAM-ypoxka.

Vcnonb30BaHHE MHTEPAKTUBHON JOCKHU Ha peiIeKCHBHOM dTare
STEAM-ypoxka.

MHTepakTHBHOE BUCO KaK COBPEMEHHAs TEXHOJIOTUS HEJTMHEHHOT 0
npencraBieHus marepuana B STEAM-o6pazoBaHumu.
Vcrionp30BaHue ayino NPHIOKEHUH IPH N3y4eHUH 00BEKTOB U
SIBIICHUH C TTO3UIIUHM MEKIIPEIMETHOCTH. AKTYalbHOCTH BeO-
Imu3aiiHa 11 COBpeMeHHOH mKobl. MTHCTpyMEHTH BeO-n3aiiHa.
[MporpammHOe oOecniedeHre sl OpraHU3aUH IPOSKTHOTO
o6yuenust (Trello). GO-lab — mynapTuanCIMIUITHHAPHAS TAThOPMA
IUISl IPOEKTHOM ESTEIbHOCTH yUalTHXCS.

Mcrnonp30BaHue anmapaTHBIX CpeAcTB At opranuzanuud STEAM-
0oOpa3zoBanust. JleMOHCTpAIKs MPHEMOB HCIIOJIb30BaHUS ITHPPOBBIX
€CTECTBEHHO-HAYYHBIX Ja00paTopuil, 3IeKTPOHHBIX MUKPOCKOIIOB,
OTHOTIITIATHBIX KOMITBIOTEPOB UIs pemieHus 3axady STEAM-
oOpazoBaHusl.

Hayunas »ypHaIHCTHKA KakK pedIeKCHBHO-OIIEHOYHBIN IPHEM U
CPEICTBO Pa3BUTHUS HAYYHON KOMMYHHMKALUU — OJHOM U3
mpuopuTeTHbIX KomneTeHuii XXI Bexa u pezynptata STEAM-
oOpazoBanust. [IpHHIMITEI HAYYHOH KYPHAIMCTUKH Ha IpUMepe
oHIalH-pecypca «buoMonexyna.

MeTtoanueckue
YKa3aHUs IS
BBITNOJIHEHUS

CaMOCTOSITEIbHOM
paboThI

MHAWBUIYAIbHBIX 3aJaHUH
[10 MPOTHO3UPOBAHUIO
TpaHchopMaIin
MPUPOJTHOM, COLIMAILHON U
YKOHOMIYECKON CPeIbI

Pa3paboTka
MH(GOPMALIHOHHOTO
raKara
MEXKIUCITUITTIMHAPHOT'O
collepIKaHUs

CrieHapuii ”HTEPAKTUBHOTO
BHICO

ITpumeps! aTana
pedrexcun Ha STEAM-
BaHATHH

Pa3paboTka mo amanTaruu
mpoekta miargopmsr GO-
lab

[TpuMepbI HCIIOTB30BAHUS
€CTECTBEHHO-HAYYHBIX
imabopaTopuit

TexcT HayYHO-NOMYJISIPHOM
(paboThI
MEXTUCIATIMHAPHOTO

XapakTepa
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8.2 |[MurepaxruBHbie 3ananus. [IpueMbl paboTsl ¢ rpadUKo, BUIEO-, Metoaudeckue [13] [MHTepakTHBHOE 3a1aHUE,
aynuoxoHTeHOM. Omnaiin-cepsuchl 1t STEAM-o6pazoBaHusl. yKa3aHus 1Jis 1 [14] pbinonHeHHOE B hopmare
[TpreMsl pabOTHI C HHTEPAKTUBHON JTOCKOM. S 110 BBIOOPY CTY/ICHTA B

TPYIIOBBIX 3aAaHIH 3aaHHOM ITPOTPAMMHOM
oOecrieueHnn

8.3 [M3yuyeHne OCHOB KOJIMPOBAHUS, IIPOIPAMMHUPOBAHHUS KaK Metonudeckue [13] [IpunoxeHue Ha 1060M
MCKYCCTBEHHOIO A3bIKa, JIEKALIETO B OCHOBE COBPEMEHHOI'O YKa3aHus U 1 [14] [0OBEKT-OPHEHTUPOBAHHBIX
MH>KUHAPUHTA U Be0-TEXHOJIOTHIl — IBYX U3 Oa3HCHBIX TPYIIOBBIX 33aHUH SI3bIKOB (110 BBIGOPY
manpasieanii STEAM-o6pa3zosanus. U3yuenne o6beKT- CTY/ICHTa) B JIOTHKE
OprueHTHpOBaHHbIX A3bIKOB (Make code, Scratch) ¢ nespio co3aanus STEAM
00BEKTOB IU(POBOI Cpezbl KaK OJHH U3 JIEMEHTOB HHXHHUPHHTA
u nu3aiiHa B KoHTekcTe STEAM-00pa3oBanus. J[BomdHas cucTema,
html, CS, JS.

8.4 [[IpuMepsI UCTIOIB30BAHMUS OTHOIUIATHBIX KOMIILIOTEPOB B Meronuueckue [13] [[Ipunoxenue amus
OpraHU3aIK yIeOHO-TT03HABATENEHOMN eI TEIbHOCTH YYaIluXCs B YKaszanus U1 1 [14] [oAHOMIATHOTO
oruke STEAM. WHIMBHIYalIbHbIC U KOMITBIOTEPA TI0 B PaAMKax
TpancdopManys OMBITHO-3KCIEPUMEHTAIBHOM AEATENHOCTH: OT TPYIIOBBIX 3a7aHui STEAM-sansTis 1o
[MOCTAHOBKU KJIACCHYECKUX OIBITOM U 9KCIIEPUMEHTOB 10 Sa/aHHON TCMATHKE
rdpoBsix. Posb BUpTyanbHbIX 3kcniepuMeHToB B STEAM- PaspaGoTia (parmenta
0Opa3oBaHUH. STEAM-ypoka ¢

MCIIOJIb30BaHHEM
BUPTYaJILHOTO
DKCTIEpUMEHTa
9 |STEAM-KOMIETEHTHOCTH U UATHOCTHKA €€
copMupoBaHHOCTH.

9.1 [[Moustie 0 STEAM-KOMIIETEHTHOCTH, €€ CTPYKTYPa U COJEPIKAHME. Mynbstumennitnas | [13] | TecToBoe onnaiiH-3a1aHue

'Yposuu chpopmupoBanHocTr STEAM-komnerenTHocTH. Kpurepun IIPC3CHTALIMA [14]

chopmupoBanHOocTH STEAM-KOMIIETEHTHOCTH.

Mertonp! orieHKH ypoBHs chopmupoBanHocTH STEAM-
KOMITETEHTHOCTH yJamuxcst (MpoOIeMHbIe 3a1a41 1 poOIeMHbIe
CUTYaIH C MEeXIPEIMETHBIM COJIeP’KaHHEM, TPAKTHKO-
OpHMEHTHPOBAHHBIE 3a]1a4H, 3a/1a4H UCCIIEI0BATEIHCKOTO
xapakTepa). MexayHapoJHbIe IPOrPaMMBI TI0 OIICHKE
00pa30BaTENBHBIX JOCTIKEHUH yIaIIuXCS.
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9.2 |OmaifH-pecypcsl Wi AHACHOCTHKH YPOBHS c(pOPMUPOBAHHOCTH 2 Mynerumenniinas | [13] | TecroBoe onnaiH-3a1anue
STEAM-komnereHTHOCTH ydamuxcs. OcobeHHOCTH NIpe3CHTALNA [14]
KOHCTPYUPOBaHUS 3aJaHUM.
Pe@neKCHBHLﬁiaTaH:BHﬂBHeHHeIlKapTHpOBaHHenpOGHeNIB Metoaudeckue
oo6mactu STEM-o0pa3oBaHusl. yKazaHus Jyist
BBITIOJTHEHUS
CaMOCTOSITEIHHOM
paboThI
12 32 50 3auét

MTOI'O:
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HEPEYEHb PEKOMEHAYEMBIX CPEJCTB TUAI'HOCTHKHA
KOMIETEHIUU CTYAEHTA

JlnarHocTMka KOMIETEHIHMM CTYAEHTOB MO Mepe U3y4YeHus YydeOHOU
JTUCHUTUIMHBI MPEJIIoIaracT UCIOIb30BaHUE BOMPOCOB U 3aJJaHU TEMATUYECKOTO U
TEKYyIIEr0 BHUJIOB KOHTPOJS. MPOMEKYTOUYHBIM  KOHTPOJb PEKOMEHIYEeTCA
OCYIIECTBIIATE B (hopme 3auéTa.

J171s1 OLICHKH IOCTUXKEHHUM CTYJICHTOB PEKOMEHIYETCSI UCTIOb30BaTh
CICYIOIINN TUATHOCTUYECKU UHCTPYMEHTAPHA:

— TPOBEAEHUE TEKYIINX KOHTPOJBHBIX OMPOCOB IO OTAEJIBbHBIM TEMaM;

— 3aIMTA BHIMOJHEHHBIX HA MPAKTUYECKUX 3aHATUSIX UHIUBUIYAIbHBIX U

— TPYIIIOBBIX 33/IaHUM;

— TUIAHBI-KOHCIIEKTHI 3aHATUN U MPOEKTOB,;

— YCTHBIU OIIPOC;

— cobecenoBaHUE.

METOAUYECKHE PEKOMEHJAIIUH 110 OPTAHU3AIIUU U
BBIIIOJJHEHUIO CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

VYuutbiBass ~ CyIIECTBOBAaHME  pPa3HBIX  MOAXOJAOB K  OpraHU3aluu
CaMOCTOSITENIbHOM  pabOThl MpH W3YYEHUM Y4€OHOM JUCIHUIUIMHBI, MOTYT
UCIOJIb30BaThCS CIEAYIOIINE METOUYECKIE PEKOMEHAALINN:

paboTa CTYJIEHTOB COCTOMT B TIpopabOTKEe OO030pHOIO JICKIIMOHHOTO
maTepuaiga, B H3YYEHMM [0 Y4YeOHHMKaM MpOrpaMMHOIO MaTepuaja M
PEKOMEH/IOBAaHHBIX TPENoiaBaTe]eM JUTePAaTypHbIX HCTOYHHKOB, BBITOJHEHUU
pacy€THBIX, rpaduyecKux padoT u T.1.;

paboTa mpemnojaBaTeNsi COCTOUT: B OOYYEHHUH CTYJACHTOB CIocoOam
CaMOCTOSITENIbHON y4eOHOU pabOThl U Pa3BUTHH Y HUX COOTBETCTBYIOIIMX YMEHUN U
HABBIKOB; B BBIJCICHUN OTICIBHBIX TEM TMPOTPAMMBI WIM WX 4YacTedl is
CaMOCTOSITEJIbHOTO M3Y4YEHUsl CTYyJCHTAMH MO y4eOHHKaM U y4EOHBIM MOCOOUSIM,
OHJIaliH-pecypcaM 03 U3JI0KEeHUSI MX Ha JIEKIUU U 0€3 TpopaboTKHU Ha TPAKTUYECKUX
3aHATUAX; B pa3pabOTKe MPOrpaMMbl KOHTPOJISl CAMOCTOSTEIbHON pabOThI CTYIEHTA;

camocTosiTeNibHasE paboTa CTYJIEHTOB NpOTEKaeT B (¢opMe JeI0BOTO
B3aUMOJCHCTBUS: CTYJEHT IMOJIy4aeT HEOCPEICTBEHHBIE YKa3aHUs, pEKOMEHIalluu
npenojaBaTesisi 00 OpraHu3alliy U COJIEP’KaHUU CaMOCTOSITENIbHOM 1eATeIbHOCTH, a
npenojaBaTesib BBINOJHAECT (PYHKIMIO YIpaBiIeHUS dYepe3 Y4E€T, KOHTPOJIb WU
KOPPEKITHIO OITMOOYHBIX JICHCTBUIA;

C IEPBOU HeeNn ceMecTpa CTYACHTHI MOIyYaroT OT Iperno/iaBarelisa yudeOHbIe
3a/laHusl HA CaMOCTOSITENIbHYIO TIPOPA00TKY OTAENbHBIX TEM WM MX 4YacTeH, IJaH
CEMHUHAPCKUX 3aHATHUH C MOCIIEAYIOIUM KOHTPOJIEM UX BBIIIOJIHEHUS;
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K OCHOBHBIM (hopMaM KOHTpPOJISi pabOThl CTYACHTOB MO M3YYCHHUIO Y4EOHOM

JUCHUITIMHBI MOXXHO OTHCCTH:

OIIpoc;
BBIINIOJIHEHUE TECTOBBIX 3a/laHUM;

KpaTKue MUCbMEHHBIE pa0OThI;

MPOBEpKa MJIaHOB-KOHCIIEKTOB MHTEIPUPOBAHHBIX YpOoKOB, STEAM-3ausTHi,
STEAM-1ipoekToB # 1p.;

HOJArOTOBKA COOOIIEHMH, TEMaTU4YECKUX JIOKJIAal0B, MpPE3CHTAUUd 10
WH/IMBUIyaJIbHBIM U FPYIIOBBIM 3aJJaHUSAM U JIp.;

BBINIOJIHEHUE WHJUBUAYAJbHBIX W TPYNIOBBIX 3aJaHUN [0 HMHTETPALUU
coJiepKaHUs pa3HbIX yU4E€OHBIX IPEAMETOB;

BBITIOJTHEHUE TMPaKTUYECKUX 3ajaHuil: paspabotka STEAM-3anstuii,
STEAM-1ipoeKToB u fp.

Pekomenayercss mpuMeHsATh 3TH (OPMbI B ONTUMAIBHOM COYETAHUU IS

AJOCTHKCHUSA JIYUIICTIO PC3YyJIbTaTa.
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TPEBOBAHUSA K BBIIIOJTHEHUIO CAMOCTOSTEJIBHOM PABOTHI

CTYAEHTOB
Ne Ha3Banue TeMbI Koanuect- 3ananue
n/n BO YaCOB HA
CPC

1. WnTerpamnmonnas cymuaocts STEAM- 2 BrinonHenne HHAMBUYAIBHBIX U
obOpazoBanms. IHTerpanus Kak IeHTPaTbHOE TPYIIOBBIX 33JaHUI 1O
MOHSATHE UHTETPATUBHOTO MOIX0/a K UHTETrpalliy COACPKaHUS Pa3HBIX
o0ydeHuto. Pois HHTErpaTHBHOTO MOIXOAA B y4e0HBIX MPEAMETOB
COBpeMEHHOM 00pa3zoBanmu. HTErpanus
TpaauIUi ¥ UHHOBAIUN TIPU OOyUYCHUH.

HNHTerpaTtuBHbIi NOAXO0A B
€CTECTBEHHOHAYYHOM 00pa30BaHUML.

2. YpOBHU HHTETpaLIUK B O0YUEHUH KaK 2 BrinonHenne HHAWBUIYAIbHBIX U
OTPaKCHUE COJCPKATEIbHBIX CBSI3CH YUeOHBIX TPYIIOBBIX 33IaHUHN TI0
npeaMeToB (110 (hakTaM, MOHATHIM, 3aKOHAM HMHTETrpalliy CONCP KaHUs Pa3HBIX
TEOpHSAM, METO/IaM HayK) ¥ TPaHCTIPEAMETHBIX y4e0HBIX MMPEAMETOB
CBsI3el (CHHTE3 KOMIIOHEHTOB OCHOBHOTO U
JIOTIOJTHUTENIBHOTO COICP KaHUsl 00pa30BaHus).

YPpOBHU UHTErpaLiu.

3. WuTerpupoBanHbIil y4eOHBIN TIIaH. 2 I'pynnoBsie 3apanus:
CHHXpOHHCTHYECKHE KapThl y4eOHOTO «UHTETpUpOBaHHBIN yueOHBIN
npoiiecca. MHTerpupoBaHHBIA yPOK KaK OJIHA U3 wiany, «CHHXPOHUCTUIECCKUE
(hopM MHTETpaAIlUU €CTECTBEHHO-HAYIHBIX KapThI y4eOHOTO TPOIIECCay.
npeaMeToB. PopMbl UHTETPUPOBAHHBIX YPOKOB. Ilnan-koHCHIEKT
CTpyKTypa HHTETPUPOBAHHOTO YPOKa. WHTETPUPOBAHHOTO YpoKa (110
Mexxau4HocTHasI MHTErpauus. MexxnpeameTHast BEIOOpY CTY/IEHTA)
WHTErpanus.2

4. Nneu STEAM-00pa3oBaHus B TIOHUMaHUHU 2 BreinosiHeHUE UHAMBHUTYaTIbHBIX
CUJIBHBIX U CJIA0BIX CTOPOH 3aJ]aHUM 110 KXKJIOMY U3
MPEIMETHOIEHTPUCTKOTO 00yIeHUSI. HaIpaBJICHUN MEXIIPEAMETHOTO
Henocratku nmpeaMeTHON CUCTEMBI B3aUMOJICUCTBUS
opra"uzanuu o0ydeHusi. MexnpeaMeTHbIC
CBSI3M KaK OTpayKEHHE B yUeOHOM TpoIiecce
MEKHAYUHBIX CBsI3el. MexnpeamMeTHbIe CBI3U
KaK MEXaHHM3M U CPEJICTBA MHTETPAIUH.

MexnpeaMeTHbIE CBS3H B CUCTEME 00IIeTo
CpeHero 0Opa3oBaHUs: MOHATHS U
kiaccudurariyst. BUbl MK IUCITUILITHHAPHBIX
CBSI3CH.

5. Hanpagnenus MexnpeaMeTHOTO 2 Brinonnenne uHAUBUAYATbHBIX
B3auMoielicTBUs. MeTanpenMeTHbIE TIOHSITHS U 3a/IaHUM 110 KaXAOMY U3
MeTaIpeIMETHBIE KOMIICTECHITHH. HaIpaBJICHUN MEXIIPEAMETHOTO
MexmnpeaMeTHass UHTETPALMSI KaK TEXHOJIOT U B3aMMOICHCTBHS
JIOCTH>KEHUSI METAPEAMETHBIX U
MEXITPEIMETHBIX PE3YJIHTATOB.

6. Metoandeckue MpUeMbI PH PeaTH3aIiH 2 IInan MeXTUCTIMILTHHAPHOTO

MexnpeaMeTHocTH. DopMel opraHu3au
yueOHBIX 3aHATHH, CIOCOOCTBYIOIIUE
peanu3anuy MeXIpPEeIMETHBIX CBA3EH
(xoH(epeHH, CEMUHAPDI, SKCKYPCHH,
JUJIAKTUYECKUE UTPBI U AP.).

MEPOIPUATHSA T10 BaHaHHOﬁ TEMEC




Cucrema METOI0B IPOOIEMHOTO O0yUESHHSI.

WunuBrayanbsHbIe 3a1aHAS C
IIPUMEPaMH UCTIOIH30BAHMS
METO0B MPOOJIEMHOTO 00yUCHHS

8. [TpobnemHuas cutyanus, npodieMHas 3ajaqa, WnpvBupyanbHble 3a1aHUS C
mpoOsieMHBIN Bompoc. X aumakTudaecke MIPUMEpPaMH HCIIOJIb30BaHUS
BO3MOXHOCTU. CyIIHOCTB MPOOJIEMHOH 3a1a4u. TEXHOJIOTHH TPOOIEMHOTO
Tumonorust mpobaeMHbIx 3aga4d. Crcrema 0o0y4eHus Ha ypoKax Io
npoOsieMHBIX 3a1a4. [lo3HaBaTenpHas poIb €CTeCTBEeHHO-HAyYHBIM yUEOHBIM
Bompoca. [locranoBka mpobiaeMHOTO Bompoca IpeMeTam.

0. CyIIHOCTD MPOEKTHOTO 00yUYEeHHUS B WHauBuayansHbie 3aJaHUS C
€CTeCTBO3HAHWHU. MeXIpeAMETHBINA 1 MIPUMEpPaMH HCIIOJTb30BaHUS
WHTErPaTUBHBIN XapaKTep NPOEKTHON METOJIOB O0YYEeHHS MTPOSKTHOM
JIeITeNbHOCTH. JlepeBo Lenel NpoeKTHOM JIeATEIIbHOCTU
nesitenbHOCTH. [locTaHOBKA y4eOHBIX 3a/1a4.

AJTOPUTMBI IPUHATHUS PEILICHUN. 3BE30UKA
ob6aymbiBanus (M.b. ITaBnoB). OnopHas cxema
pasmbinuienui (B.J]. Cumonenko). [etns
Jn3aifHa.

MeTtoe1 00ydeHuUs TPOSKTHON AEATEIHHOCTH.
Pa3HO0Opa3Hble METOIBI AKTHBH3ALIMH
MBIIUICHUS y4aluXcsl. DTanbl IPOSKTHOU
JIESITEIEHOCTH.

10. Meton npoektoB B STEAM-00pa3zoBanum. WHnuBuyanbHbIE 3aJaHUS C
MeTobl IPOEKTHOTO 00yUYEeHHUS: MO3TOBOM IIpUMEpaMH UCIIOIb30BaHUS
ITYpM, JH3aiH-aHAIIN3, JIOTUKO-CMBICIIOBBIE METOJIOB 00Y4EHUS POSKTHON
MOJIENH U JIp. JIeSITeIbHOCTH

11. [IpoexTHas MHKEHEPHAS AEATEIHHOCTH B WunuBuyansHbie 3aJaHUS C
HIKOJIBHOM 00Opa3zoBanuu. HkeHepHOe MIpUMEpaMH HCIIOIb30BaHMS
MIPOEKTUPOBAHUE. DTaIlbl IPOEKTUPOBAHUS. METOJI0B 00Y4EHHUSI TPOEKTHOU

JIeSITeIbHOCTH

12. STEAM-o0pa3oBaHne Kak MTHHOBAIIMOHHAS WNunuBuyanbHbIe 3a1aHUS:
TEXHOJIOTHSL: TTIOHSITHE U CYIIHOCTh. Ponb u AHHOTHUPOBaHHBIN CIHCOK
¢ynkiun STEAM-o06pa3oBaHus. myONMKamuii 0 poiu, PyHKIUAX 1
IIpeumymecrsa STEM-o0pa3oBanus. npeumyiectsax STEAM-

o0Opa3oBaHwUsI

13. IIytn nakmo3nn STEAM-mogxona B NuauBuyanbHbIe 3a1aHUS 10
o0pa3oBaTenbHOE MPOCTPAHCTBO. pa3paboTKe MyTH WHKITIO3UN

STEAM-nioxxoxa B
00pa3oBaTe’IbHOE MPOCTPAHCTBO

14. bazossie mogxoast B STEAM-o0pa3oBanuu NuaauBuyanbHbIe 3a1aHUS:

MIPUMEPHI UCTIOTH30BAHUS
0a30BbIX 1101X0110B B STEAM-
00pazoBaHUH
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15.

Mogemu STEAM-o0pa3oBaHusl.

Beimonaenue rpynmnoBeIx paboT
10 MHTETPAIMN U BBIICTICHHUIO
STEAM-knactepoB y4eOHBIX
IIPEAMETOB

16. STEAM-urpa Kak cpeCcTBO OpraHU3aIiU Mertoauueckas pa3paboTka
y4e0OHO-TI03HABATEIHHON ACATECIHBHOCTH STEAM-urpsr
yyammxcsl.

17. STEAM-1IpoeKT Kak CUCTEMa B3aMMOCBA3aHHBIX Mertoaudeckas pa3paboTka
0JIOKOB, ITOCTPOSHHBIX HAa OCHOBE TIPHHITHAITA STEAM-npoekra
MEXIUCUUITMHAPHOCTH U HAIleJICHHBIX Ha
pereHre 0003Ha4eHHOH MPOOIEMEI.

Ocob6ernoctr STEAM-1poeKkTOoB.

18. | STEAM-zmens — cuctemMa B3aMMOCBSI3aHHBIX ITpumepsl TeMaTHYECKUX
0011IEH TEeMaTUKOM MK TIPOBIEMOit STEAM-zmeid.
MHTETPUPOBAHHEIX YPOKOB. Paspabotka KkaneHnapHo-
STEAM-Hefens — 060CHOBaHHAs Ha CHCTEME TCMaTICCKOTO ILTAHNPOBAHHA
MEXIPEAMETHBIX CBsi3ed U 00mIei STEAM-uenenu.
npobJeMaTHKe Cepusi HHTETPUPOBAHHBIX
YPOKOB.

19. STEAM-konbepeHIus popma opraHU3aIiH Pazpaborka mrana STEAM-
y4eOHO-TI03HABATEIBHON JCSITEIILHOCTH koH(pepenuu u STEAM-narepst
YYaIuxcsl.

STEAM-narepp kak 0COOBIN BU OpraHU3aINH
BHEKJIACCHOH NIESITEHHOCTH YUAIIUXCAL.

20. | IIpumepsl ceteBbix STEAM-coo0miecTs, ux [epeuens STEAM-cooOecTs
IeJTh ¥ Ha3HAYCeHHE 00pa30BaTeIbHOTO (XoT-1mcr)

KOHTEHTA.

21. STEAM-syeiiku kak ¢popmbl 3hHEKTUBHON WunuBuayanbHble 3aJaHUS:
OpraHM3anyy yuyeOHO-TI03HaBaTENbHOM 0030p cymectBytomux STEAM-
JISSITEIIbHOCTH y4allliXCsl BO BHEY4eOHOE BpeMsl. siueek B benapycu

22. OxcnepuMmeHTapuyM. HayduHo-TexHHMUeCKne Paspaborka nepeuns
My3en. BupTyanbHsiii My3eil 3aHUMAaTeIbHOM obopyoBanus 11t
HAYKH. SKCIIEPUMEHTapHyMa U Hay4HO-

TEXHUYECKOTO My3esl
Pabmaber (FabLab), [lepeuens BUPTyaNbHBIX My3€€B
(xoT-711CT)

23. [Icuxomoro-nerarornyeckue MPUeMbl 1 METOIBI ITnan-KOHCIIEKT ypoKa- .
B PEaIU3alluy JHYHOCTHO-OPHEHTUPOBAHHOTO TIOrpYyKEHHS 10 ONMPCACICHHON
nonxona B STEAM-o06pa3oBanuu. MeTa-u Temarike (10 BEIGOPY cTy/ieHTa)

[Mnan-koncnekr Green STEAM-
MEXKITPEMETHBIE TTOTPYKEHHS. Y POK-
3aHATHS
norpyxenue. Green STEAM-nonxon kak
cuHTe3 3Kojorudeckoro 1 STEAM-
obpazoBaHws.
24, Ju3aliH-MBIIIIEHUE KaK OJIMH U3 3JIEMEHTOB BrinonHenue qu3aiH-NpoeKTa
STEAM-o0pa3oBanus. ANropuT™ AU3anH-
MBINUICHHS TIPU TIOCTPOSHHUHN YEJIOBEKO-
OPHUEHTHUPOBAHHBIX NIPOAYKTOB U yciIyT. JIu3aiiH
KaK BceMHpHBIH s13bIK XXI Beka.
25. Hunaxtrnueckue pynkuuu UKT B STEAM- BrinosnHeHNEe HHANBU Ty ATTBHBIX

oOpa3zoBannu. Llenu 1 3a1a4n NCTIOTB30BAHUS
1 pOBBIX TeXHOJOTUH B peanuzanuu STEAM-
noaxoaa. KoMmberoTepHoe MOJEINPOBAaHUE KaK
COBpEMEHHAs! TEXHOJIOTHS JIJIS1 U3YICHHS U
MIPOTHO3WPOBAHUS PA3BUTHS MIPUPOTHBIX H

3a/IaHUM 110 TPOrHO3UPOBAHUIO
TpaHchOpMAaIIH IPUPOTHOM,
COLIMAJILHOM M 9KOHOMHUYECKOM
cpenbl
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COILMAIbHBIX siBJIeHUM. KoMmbroTepHas
CHUMYJISIITAML.

26.

Buzyanuzanus uHpopManiu MeKIPeaMETHOTO
xapakTepa. BuzyanbHas KOMMyHUKaIHS.
[IporpamMMHBIe cpeacTBa BU3yAIN3aINH.
KommbrotepHas rpaduka u ee poib B Au3aiiHe
STEAM-ypoka.

Pazpabotka uHPOpPMAIIIOHHOTO
I1aKaTa MeKIUCIMIUTMHAPHOTO
COZIepIKaHHUS

27.

Hcnonb3oBaHre HHTEPAKTUBHOM TOCKHU Ha
pednexcuBaOM 3Tane STEAM-ypoka.
HHTepakTuBHOE BUJEO KaK COBPEMEHHAs
TEXHOJIOTHSI HENMMHEHHOTO IPECTABICHUS
Marepuaia B STEAM-o0pa3zoBaHum.
Hcnonp3oBanue ayino NpUI0KEHUN IpU
HN3YyUYCHHU O6T>CKTOB U SIBJICHUH C O3 Hu
MEXTPEAMETHOCTHA. AKTYaTbHOCTh BeO-/I13aiiHa
JUTSL COBPEMEHHOW MIKOIBI. THCTpYMEHTHI BeO-
Jnu3aiiHa.

CueHapuii UHTEPAKTUBHOTO
BHUJICO TI0 33JJaHHON TeMAaTHKe.
IIpumeps sTana pediekcnn Ha
STEAM-3ansTin

28.

HayuHas >xypHanicTHKa KakK peqIIeKCUBHO-
OLICHOYHBIN NTPUEM U CPEICTBO Pa3BUTHUS
Hay4YHOU KOMMYHMKAIUU — OJHOU U3
puopuTeTHBIX KomnereHuui XXI Beka u
pesynsrata STEAM-006pazoBanwust. [IpuHIATIEL
Hay4HOH >)KypHAJIMCTUKHU HA MPUMEPE OHJIAH-
pecypca «buoMoseKkynay.

TekcT Hay4YHO-TIONYJISIPHOU
paboThI O COBpeMEHHON
OHMOJIOTUH MEXKIUCLIUTLITHHAPHOTO
Xapakrepa

29.

OnnaitH-pecypchl JUist AUATHOCTUKU YPOBHS
cthopmupoBanHocT STEAM-KOMITETEHTHOCTH
yuamuxcs. OcoOeHHOCTH KOHCTPYHPOBAHHUS
3aJJaHUMN.

TecToBOE OHIIAMH-3a/1aHIIE

Hroro

50
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MNPUMEPHBIE BOIIPOCHI JIJISI KOHTPOJISA 3HAHUM CTYJEHTA

1. Posib MHTETpaTUBHOIO MOJIX0/Ia B COBPEMEHHOM 00pa30BaHUH.

2. YpOBHH UHTErpaluy B 00y4eHHUH.

3. UnTerpupoBannsiil ypok. CTpyKTypa HHTETPUPOBAHHOTO YPOKa.

4. MeTtanpeaMeTHBIN MOX0/] B COBPEMEHHOM 00pa30BaHUMU.

5. MeranpeameTHass KOMMETEHTHOCTb. CTpyKTypa MeTampeAMETHON
KOMIIETEHTHOCTH.

6. CymHocTh, (yHKIMOHAIbHOE Ha3HAYEHUE, KPUTEPUU M TOKa3aTesn
c(hOPMHUPOBAHHOCTH COCTABJISIIOIINX METANPEAMETHON KOMITIETEHTHOCTH.

7. STEM-0o6pa3oBanue Kak WHHOBAIMOHHAS TEXHOJIOTHS: TIOHSTHE U
CYLIHOCTb.

8. Ocobennoctn peanuzanun STEAM o0pa3oBaHus B YUPEKICHUAX
oOpazoBanusi oOmiero cpeanero ooOpaszoBanus. Ilytu wunkmo3un STEAM-
MoIX07a B 00pa3oBaTeIbHOE MPOCTPAHCTRO.

9. Kimtouessie nousatus STEAM-o6pazoBanusi.

10. ®opmbl opranuzaiuu paboThl B YUPEKIECHUAX 00pa30BaHMUS.

11. Metoast STEAM-00yuenus.

12. Ocobennoctu npoektupoBanus STEAM-3ansTusi.

13. OcHOBHBIE TOHATHS MPOOIEMHOTO O0yUCHUS.

14. JlesTenbHOCTHBIN MOAXO/] B CUCTEME MTPOOJIEMHOT0 OOyUCHUSI.

15. Tunsl mpoOJEMHBIX CcUTyanuii. MeToauuecKkue MPUeMbl CO3IaHUS
MPOOJIEMHBIX CUTYALIHA.

16. Tunonorus npoOIEMHBIX 3a/ady. YPOBHU CJIOKHOCTH MPOOJIEMHBIX
3azay.

17. IlpoekTHast HH)KEHEpHas JeATEIbHOCTh B IIKOJbHOM 00pa30BaHUU.

18. MexnpeaMeTHblii ¥ MHTETPATUBHBIA  XapakTep  MPOEKTHOM
JESTEIbHOCTH.

19. PazHooOpa3Hbie METOAbl aKTUBU3AIIMHA MBITIICHUS YYAIIUXCS.

20. Hudposas tpanchopmariis oOpa3oBaTEeILHON CPEIbI.

21. ®opmbl STEAM-00pa3zoBanus.

22. ®opmupoBaHue MUGPOBBHIX HABHIKOB 00YYAIONTUXCS MPU peaTn3alin
STEM-kBecra.

23. ®opmupoBaHue HUPPOBBIX HABBIKOB 00YYAIOLIUXCS MPU peaTn3aluuu
STEM-xBecrTa.

24. Obpa3zoBaTeNbHBIN MOTEHIIMAN OJHOIUIATHOTO KoMIbloTepa Micro:bit
npupeanuzanun STEM-noaxona B 00pa3oBaHum.

25. Coznanue yueOoHbix STEM-nipoekToB cpencTBaMu o0pa3oBaTeIbHbIX
POOOKOHCTPYKTOPOB U Micro:bit.
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KPAUTEPUU OILIEHOK PE3YJIbTATOB YYEBHOM JEATEJIBHOCTHA

CTYIAEHTA (¢popMa KOHTPOJIS - 324€T)

Orenka

Iloka3aTenu OLEHKHU

3a4TCHO

YcnemHoe OCBOEHHE Y4YyeOHOro marepuaja NpAaKTHYECKUX 3aHATUH B
COOTBETCTBUU C YTBEPk ACHHOU mporpamMmoit (He menee 70% conepkanus).
CTyAeHT BlaJieeT KaTeropuajabHbIM amnmnapaTroM, yMeeT €ro MCIOJb30BaTh B
COOTBETCTBYIOIIEM KOHTEKCTE; yMEET IPOKOMMEHTHUPOBATH OIpEEIICHNUE,
MOSICHUTD, TIPUBECTU MPUMEPDI, WLTIOCTPUPYIOLINE OTACTbHBIE MOJIO0KEHUS.
YMeeT 000CHOBBIBATh METOJAMYECKHE MOJIXOJbI K PEIICHUIO MOCTABICHHBIX
3a/lay, YCTAaHABIMBAET MPHUUYMHHO-CIEJACTBEHHBIE CBSI3H, IOATBEPKIACT
BBIJIBUTAEMBIE TTOJIOKEHUS MPUMEPAMHU, SKCTPANIOIUPYET 3HAHUS PA3TIUYHBIX
obnacteir. CTyaeHT wu3iaraeT MHGOPMALUIO JIOTMYHO, IOCIEI0BATEIBHO,
APTYMEHTHPYST U KOMMEHTHUPYS IOJIOXKEHUs, HCIOJIb3YET PacCyXIalomui
CTHJIb, CONPOBOXKJAET OTBET CXEMaMH, BBICKA3bIBAE€T CBOIO IO3UIMIO,
(bopMynHpyeT BHIBOJIBI B KOHIIE OTBETAa Ha BOIIPOC

HEC
3a4TCHO

CTyAeHT  JONyCKaeT MNPUHIUIHAIbHBIE OMIMOKM B BBINOJHEHUU
[PEyCMOTPEHHBIX IPOTPAMMOM 3aJJaHNI; HE BBIIIOJIHWII OT/IEIIBHBIE 3aJaHHUs,
MpeaycMOTpeHHbIe  (GOopMaMU  TEKYIIEr0 KOHTPOJS, BIIaeeT JIMIIb
OTIENbHBIMUA TOHSTHSIMU, HO HE yMEEeT HUX OOBACHUTh, NPUMEHUTH B
COOTBETCTBYIOLIEM KOHTEKCTE, NPOWJUIIOCTpUpOoBaTh npumepamu. OH
YACTMYHO H3J1araeT MHGOPMAIMI0, XapaKTePU3YIONIYyI MPEICTaBIEHUE O
METOJIMYECKUX MOAX0JaX K PEIICHUI0 TOCTABICHHBIX 3a/1a4, HE MOXKET)
[PUBECTH NPUMEPOB, IOATBEPKIAOIIMX BBIBOABI, HE ONUPACTCS HA
MEKIUCUUIUIMHAPHBIE 3HAHUS
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INPOTOKOJI COI''TACOBAHUA YYEBHOM TPOT'PAMMBI 11O
N3YYAEMOU YYEBHOU JUCHUIIJIMHE C APYT'UMH
JUCHUIIVINMHAMU CIIEHUAJBHOCTH

HazBanue yueOHOMI
NTMCLIUIUIMHBI, C KOTOPOM
TpedyeTcs COriacoBaHHE

Ha3zBanue kadenpbl

[Tpemnoxenus 06
M3MEHEHUAX B
COJICp)KaHUU y4eOHOMN
[IPOrpaMMBbI YUPEIKICHHS
BBICILIETO 00Opa30BaHUS 110
y9eOHOM TUCITUTUINHE

Pemenne,
MIPUHSITOE
Kadeapoi,
pazpaboTaBieii
y4eOHYIO
porpammy (c
YKa3aHUEeM JaThl U

BOIIPOCHI

peaMeTaMu
€CTECTBEHHO-HAYYHOTO
[UKJIA TIPA PACCMOTPECHUHN
[pa3TUYHBIX (HopM
STEAM-3ausaruit

HOMEpa
MIPOTOKOJIA)
MeTouka 00y4IeHUS Kadenpa reorpaduu u B mynkTe 3.1 «Y TBEPIUTHY
reorpaMu: 4aCTHBIE HKOJIOTUH YeTIOBEKa [paccMOTpeTh BONpoc 0 mpoTokois Ne 9 ot
BOIPOCHI MeX TpeIMeTHBIX cBs3sax [21.03.2024
reorpauu ¢ APYyruMu
peaMeTaMu
€CTECTBEHHO-HAYYHOTO
[IUKJIa
MeTtoauka npenogaBanusiKadeapa reorpaduu u B paznene 7 npuBectu «Y TBEPIAUTH»
reorpaduu: obmme PKOJIOTHH YeIIOBEKa MPUMEPBI UHTETPAIlUU poTokoi Ne 9 ot
reorpauu ¢ IpyrumMu 21.03.2024
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