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1.1 CTEM f1aBUPUHT — ONLUTH U KOHKPETHU LLENN Ha NPOEKTOT

JeHec cBeTOT HP30 Cce MeHyBa, a CTEKHATOTO 3HaeHE M BELWTUHU Ce NpeasuayBa AeKa HeMa Aa ce
O0BOJIHM 32 A3 I'M NOAroTBUME HALWNUTE YYEHULM 33 XKMBOT. BewTnHUTe Ha 21 BeK, KaKo AUTUTANHU
BELUITUHU, KPUTUYKO pasMuUCiyBarbe, copaboTKa, pellaBare Npobaemmn, MUHOBAaTUBHO M aHAUTUYKO
pasmuciyBarbe ce noseke oA NoTpebHU. TexHosiornjaTa ce MeHyBa TOJIKYy B6pP30 LWTO 3HAYM AeKa e
MHOTry MoTpebHO yyeHWuuTe Aa ce npuaarodaTt Ha OBME MOCTOjaHU NMpPOMeHW. UHAMBUAyanHUTe
KomneTteHuMn no CTEM npeameTute (Hayka, TEXHONIOTMja, MHIKEHEPCTBO M MaTeMaTuKa) CTaHyBaarT ce
NOBA)XHU 33 MAHUTE NMPOPecum KoM Ce 3aCHOBaaT Ha BMCOKA TexHonoruja. 3atoa, MHOBATUBHMU
npucTanu Bo 06pasoBaHNETO ce MHOTY NOTPeOHM.

Kako HacTaBHMUM, Tpeba ga buaeme cBECHM 3a NPOMEHUTE U NOTPebuTe Ha AeHelHUTE yYeHUUM.
3abenexkaBme AeKa OBME FreHepaunn yYeHUUM MMaaT c1abo 1 KpaTKoTpajHO BHUMaHWe, camo 3aToa
LUTO Ce POoAEHM CO TexHoIorujaTa. Tue ce HaBUKHaTK Aa A0j4aT 40 UHOPMaLUUTE CO CaMo eAeH KUK
Ha HUBHUTe TenedoHuU, TabnetTn n KoMNjyTepu, Taka LUTO TOa LUTO Ce BO YYUNHMLA, UM Ce NpeaaBa Ha
TPaAUUMOHANEH HAaYMH, CO CTapu y4ebHMUM, NOKaXKyBa AeKa 06Pa30BHUOT CUCTEM He e edUKaceH.
Cnopepa HUBHUTE HaUYMHU Ha yyerbe 1 NoTpebuTe, 0BOj NPOEKT MMa 3a Lien Aa Kpempa UHTEePaKTUBHMU
maTepujanmn Kou ke MM NomaraaT Ha yYyeHuuuTe Aa pa3BujaT BelUTUHU 3a pellaBakbe npobaemu, T.e.
KanaumTteT ga ru pasbepart npobnemuTe KoM ce JIoUMpPaHn BO HOBU NOCTaBKW, Aa UAEHTUPUKyBaaT
peneBaHTHU MHPOPMaLIMN MAM NPEUYKU N OrpaHnYyBatba, Aa MM NPeTcTaBaT MOMXKHUTE anTepHaTUBKU
WM NaTeKM KoM BOZAT A0 pelleHune, Aa pa3BujaT cTpaTermm 3a pellaBarbe Ha npobaemute 1 ga gojoat
00 noBeKe pelueHuja.

MpBO, NPOEKTOT MMa 3a Uen Aa MM pa3Bue TakaHapedyeHute ,,CTEM BeWwTUHU® Kaj yueHUuuUTe (HayKa,
TEXHOJI0TUja, UHKEHEPCTBO M MaTeMaTMKa), KOM MOXKAT Aa ce CMeTaaT 3a OCHOBHW BELUTUHU U 3apaau
TOa ce rN1aBHMOT POKYC Ha HaLWMOT NPOeKT. MoBeKke 04, TOa, TME Ce CMETaaT 38 MHOTY NPeAN3BUKYBaYKK
M HEMPUBJIEYHU 33 YYEHULUNTE, LITO € NMPUKAXKAHO BO HajHOoBUTEe pe3yntatm og MNMUCA TectnparbaTa.
CuTe yunnumwta-napTHepPU BO NPOEKTOT ja naeHTMdMKyBaa noTpebaTta 3a NoAo6pyBarbe Ha KBANUTETOT
Ha HacTaBaTa MO NPUPOAHM HAayKM, MAaTEMATMKA U TEXHOIOTUjA U NpPeasioXkuja NPOEKT YMja Len e Aa
Cce Kpeupa 3aefHMYKa paMKa 33 MOAAPLUKA HA BKAYYEHOCTa HA YYEHULMTE BO yYereTO Ha OBue
npegmeTu.

EQeH oA HajBaXKHUTE XOPU3OHTAIHU NPUOPUTETU LUTO M HarnacyBame ce UHOBATUBHUTE NPAKTUKM BO
AurntanHara epa, cnopeg ueauTe Ha HaWKWOT NPOeKT. Bo oBa cTpaTelwKo napTHePCTBO NPOMOBMpPame
MHOBAaTUBHU MeTOAM W NejarorMm BO HAaCOKa Ha 3rofiemMyBarbe Ha MOTMBaUMjaTa Ha ydyeHuuuTe.
MobunHaTta annukauuja M maTepujanute BO [akeToT anatkM 3a npomosBupatbe Ha CTEM um
ob6e3benyBaaT Ha y4MAMWITATA WMHOBATMBHM MPAKTUKM 338 HedOpManHO y4yere 33aCHOBAHW Ha
npobnemn opf, peanHUOT KMBOT, NOAAPLUKA HA HacTaBaTa 6a3upaHa Ha WKT, nopapwka Ha
HaCTaBHMLUMTE BO CTEKHyBake WM nofobpyBarbe Ha ynoTtpebata Ha MKT M npomosupatrbe Ha
OTtBopeHn O6pasoBHM Pecypcn Kako npuopuTeTu. .

KOHKpEeTHO, HaWMOT NPOEKT ce 0AHeCYBa Ha XOPM3OHTA/IHWMOT NPUOPUTET Ha Nporpamarta Epasmyc+-
MofApWwKa Ha NoegvHUWUTE BO CTEKHYBatbe M PasBMBAbE Ha OCHOBHM BEWTUHW W KAYYHU
KOMMETEHLUMN - MPOMOBMPAbEe MYATUAUCUMMAMHAPEH W WHTEPAUCUMNAMHAPEH MpuUCTan, Koj
BKNYYyBa Pa3IMYHM npeametn (PuM3MKa, KOMMjyTEPCKM HayKM, MaTeMaTuKa, HayKa, Au3ajH),
NPOMOBMParbe Ha yYeHeTO 3aCHOBAHO Ha MPo6JAeMW Of pPeasHUOT KUBOT, MPAKTUYHO Y4yere U
WMHOBATMBHM MPUCTANM KOH HAaCTaBHUTE KOHTEKCTM Ha BMCOKa TeXHOo/oruja, co nocebeH aKueHT Ha
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BMCOKOTEXHONOWKUTE GUINYKM CpeanHN. Hue Herysame KPUTUYKO pasMmciyBatbe 0COBeHo npeky
pelwaBarbe Ha NPo6aemMM BO €KOOLLKM KOHTEKCT.

O6pa3oBHUTE pe3ynTaTh BO TPaaAULMOHANHUTE ycnoBKu ce GOKYCMpaaT Ha Toa KOJIKY OArOBOPU 3Hae
yyeHUKoT. Cakame y4YeHuMUMTE Aa HayyaT Kako Aa pasBMjaT KPUTUMYKWM CTaB CO HMBHaTa paborTa:
npawyeake, ypeayBarbe, (GNEKCMOUNHO pasMUCIyBakbe W yyere Of pelaBatbe npobnemu.
KPUTUYKMOT aTpMBYT Ha MHTENNTEHTHUTE YOBEYKM CYLUTECTBA HE € CamOo 43 NoceayBaaT MHPOPMaL MK,
TYKY W A3 3HaaT KaKo Aa 'M KOPUCTAT M a3 KaKo Aa U3B/eYaT HajMHOrY o4, HUB.

lMpPOEKTOT, UCTO TaKa, MPOMOBMpA 3ajakHyBatbe Ha NPOOMAOT HA HacCTaBHMYKaTa npodecuja,
CrpaByBatb€ CO CNOMKEHUTE PEANTHOCTU BO YYUAHULATA N YCBOjyBakbe HA HOBU METOAMN M aNaTKU KoU
WUCTO Taka Ke npuaoHecaT 3a CTeKHyBaktb€ Ha BEWTMHU M KOMMETEHUMM W Kaj yYeHUuUTe M Kaj
HacTaBHUUMTE. [peanoxKeHUTe aKTMBHOCTM, MCTO TaKa, MOMaraaTt Aa Ce pasBujaT TpaHCBep3asiHU
BELWITUHM, KAaKO LUTO CE AMIMUTA/IHU BELWITUHU U NOBEKejasUYHOCT: HE CaMO Kaj BKIYYEHUTE YUEHULM,
TYKY W Kaj CeKoe /nLe KOoe e AMPEKTHO BKAYYEeHO BO CMpPOBeAyBab€TO Ha NPOEKTOT. [oKpaj
ynoTtpebata u uHTerpuparbeto Ha MKT BO npouecoT Ha HacTaBa, KOPUCTEHETO Ha WMHOBATUBHU
negarowkm NpucTany UM nomara Ha y4eHMumuTe Aa rv passujaT CBOMTE TPAHCBEP3a/IHM BELWTUHMU.

HajBa)kHaTa Les Ha NPOEKTOT e CeKaKo noaobpysare Ha KBanutetoT Ha CTEM obpasoBaHueTo u
nomarakbe Ha Yy4YeHuuMTe [a pas3BujaT M MNPUMEHaAT KOHUEenTyanHo pasbuparbe 3a HayKkaTa,
TEXHO/I0TNjaTa, MHXEHEepPCTBOTO M MaTeMaTuKaTa. BaKHO e yuyeHuuuTe of, cuTe BO3pacTM Aa ce
BK/y4aT BO OBOj TUN Ha pasmMuC/yBakbe 0f NOBUCOK pes Co Len ga ce noArotsaT 3a HUBHOTO MAHO
obpasoBaHue M Kapuepa. Co OBO3MOMKYBarbe€ Ha WMHTEPAKTMBHO Yy4yeke, anauMKauumte moxe Ja
npeAn3BMKaaT MHTepPEC Kaj yyeHnumTe 3a Kapuepum nosp3aHu co CTEM opa paHa BO3pacT.

1.2 PesyntaTtu og npoeKktoT CTEM JlaBUpUHT

MpobaemoT Bp3 KOj ce HanpaBu MPOEKTOT Ce 3aCHOBA Ha MpallareTo: KoKy maaaute yuyeHuum ce
NOAroTBEHM Aa MM pellaT Npobaemute co Kou ke ce CPETHAT BO KMBOTOT HAZABOP OF, YYMIULITETO, 32
[Aa M UCNosHaT cBoMTe Lenu Ha paboTa, Kako rpafaHy M BO NOHATaMOLWIHOTO ydyere? 3a HeKou
KMBOTHU Npean3BMLM, TUe Tpeba Aa ce NOTNMPAAT Ha 3HaeHaTa U BEWUTUHUTE HayYeHM BO o4peaeHu
[eN0BN Of, yYMMLIHATA Nporpama - Ha Mpumep, Aa Npeno3HaaT U pewaTt npobsem Nosp3aH co
MmaTemaTuKkaTta. MHory npobaemu og, peasiHMoT KMBOT Ce MOMaJIKy MOBP3aHU CO YYNAULWHOTO 3HaeHE
0J, e4eH KOHKpeTeH NpeaMeT U Yecto bapaaT of yyeHuLmMTe Aa ce CnpaBaT Co Hemo3HaTu cUTyauum
pasmucnyBajkm GNekcMbuIHO U KpeaTUBHO.

OBOj MPOEKT ce 3aHMMaBa CO pellaBatbe Ha Npobsemu Ha BTOpaTa, NMoonwTa pasHoBuAHocT. Co
NPOEeKTOT BOBeAyBame HOB U MHOBATMBEH MpUCTan 3a HacTaBHMumMTe Bo CTEM obpa3oBaHMeTO Aa ro
cnepat M KOPUCTaT Kako A0NOJIHWUTE/IeH HacTaBeH matepujan. Passusame MHoBaTueeH meTtoq CTEM
NAaBUPUWHT M AM3ajHMpame MObUAHA anaunKaumja, 3a Aa co3gageme TPaHCHOPMATUBHO eayKAaTUBHO
WCKYCTBO 3a cpegHolwkonumte. CueHapujaTa 3a peanHu npobaemu ce NpMmeHyBaaT CoO MOMOLW Ha
MOBUWIHM anIMKaLMM KoM 1 NOTTUKHYBAAT yY4eHMLMTE 32 Pa3MUC/TyBatbe Of NOBUCOK pes,. YYeHuuuTe
HaBMCTMHA MOMXKAT fa Ce CnpaBaT Co MPMMeHaTa Ha OHa WTO ro y4aT BO PeasiHuoT CBET M Aa CTaHaT
WMHCMMPUPaHN A3 FO KOPUCTAT CBOETO 3Haeke HaABop 04 yunaHuuata. locton ronem noteHumjan Bo
KOPUCTEHETO Ha MOBWIHKU ypeau 3a Aa ce TPaHCPOPMMPa HAYMHOT Ha KOj yyeHuuMTe y4yaT co
MeHyBarbe Ha TPaAaMLMOHaNHATa YYMNHULA BO NOMHTEPAKTMBHA M NOMpUBAEYHA yuunHuua. CTEM
yyereTo BO rosiema Mepa ce OAHEecyBa Ha AM3ajHMpakbe KpeaTUBHW pelleHuja 3a npobiemu of,
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peanHuoT ceeT. Kora y4yeHnumMTe yyaT BO KOHTEKCT Ha aBTEHTUYEH AM3ajH 6asmpaH Ha npobnem, Tue
MOXKaT MojacHO Aa ro BMAAT BUCTUHCKOTO B/IMjaHME HAa HUBHOTO y4YeHse.

EpaTta Ha TexHon0rMjaTa WTO 6p30 ce ABUXKM Tpeba Aa ce BHece BO YYMIHMLATA, @ NOBEKE HAaCTaBHULM
Tpeba aa 6uaaT cBecHM 3a nNoTpebuTe Ha AeHelWwHUTe YYeHUUN, CO Lea Aa ro npueaevyaT HUBHOTO
BHMMAHME N A3 MM HaTepaaT Aa CTEKHAT BEWTUHM U KOMNETEHUUMN. YUEHNLMTE MOXKAT Aa M HayyaT
KPUTUYKOTO Pa3sMMC/IyBakbe M KPeaTMBHOCTA 3a Aa buaaT noAroTBeHM 4a ce cnpasaT co npeanssuunte
Ha onuwTecTBoTO. [MpoekToT CTEM JlaBUpPUHT ce GOKycupa Ha y4yere, Noy4YyBarbe U KOPUCTEHE Ha
HOBM TEXHO/JIOTMWN U € afleKBaTeH 33 KOPUCTEeHE Ha AUIUTANHM KomneTeHuun. TexHonorujata urpa
K/lY4Ha y/iora BO TOAQ KAKO Ce pa3BMBAaT U MMNAEMEHTMPAAT HacTaBHMTe nporpamun. OBa ce cosnara
CO WMHULMjaTMBATa BO MHOTY 3eMju 3a Kpeuparbe Ha CTEM HacTaBHM nporpamu (HayKa, TexHon0ruja,
WMHXEeHepCTBO M MaTeMaTMKa) 3a Ja Ce NOAroTBaT y4eHULUMTE 33 AOXKMBOTHO yyerbe U npeausBuumuTe
Ha UAHWHATA.

CneundunyHUTe pesynTaTm og, NPOEKTOT KAKO MHTENEKTYaA/IHUM NPOM3BOAN Ce OAHECYBAaT Ha Pa3Boj Ha
HEKOJIKY ONUMN/INBM pe3ynTaTn Kou Ke rv kopuctat CTEM HacTtaBHUUMTE, 0Oy4yBauMTe Ha HaCTaBHMUY,
YYUNULLIHUTE MEHALIepU, @ HAJMHOTY ydeHuumTe. Tue ce Kako WTO ceaysa:

1. NakeT og anaTku 3a npomosupare Ha CTEM obpasosaHMeTo

CoppK1 OCHOBHM MOPaKW, MaTepunjainm U KOMYHMKALMCKM CTpaTerMm 3a Aa UM NOMOrHe Ha
yYnMAmMwTaTa u Ha Kpeatopute Ha NOMTUKM Aa M HAAMUHAT Npegn3suuMTe U Aa u3rpagat
CWHa NoAApLWKa 33 MHMumMjaTuemMTe 3a CTEM obpasosaHue. OBOj NpUpavyHMK COAPKM HU3A
anaTku 3a UMNJeMeHTaumja, o4 cnpoBeayBakbe Ha aHanmsa Ha CTEM o6pa3oBHUTE NOAUTUKM
W NPaKTMKKW HA HAaCcTaBHULMTE BO 3eMjuUTe NapTHepU, A0 U3Haolake CTpaTernm 3a NnoaapLuKa
Ha noTpebute nNpu pasBuBakbe Ha HUBHUTe concteeHn CTEM nporpamu. Mma u cosetn 3a
MMMNJeMeHTaUMja Ha HacTaBHa nporpama, [Au3ajHuparbe U aa pucnocobysarbe Ha
WHTEPAKTUBHM MJIAHOBM 3a YacC - BK/YYMTE/IHO W BeKe MOArOTBEHM, KAKO Halw npeasor.
[unzajHupaH aa buge becnnateH M npujatenckun, oBoj MNakeT co anaTkM e gocTaneH 3a cute
y4YeHUUM, HacTaBHULUM U obpa3oBHaTa 3aegHuua. CTEM akTuBHOCTMTe HapaaT MeHTOpUTe Aa
BKJIly4yBaaT CTYAMCKM NOCETU M NPAKTUYHU PabOTUAHULM 33 a UM OBO3MOMKAT Ha yYeHUuuTe
fa v pa3bepaT pas/IMYHUTE KOHKPETHU NPUMEHM Ha TeMuUTe Ha Kou paboTaT, AaBajku um
nepcnekT1Ba 3a UAHMOT N3bop Ha YHUBEP3IUTETCKM M PabOTHU Kapuepu.

2. MobunHa annukauumja CTEM NaBUPUHT

OBoOj Npon3BoA ce oAHeCyBa Ha Kpeupake Ha MobuaHa anaunkaumja Koja 61 npeTtcrtaByBana
BUPTYENEH CMMY/ATOP Ha Npobiemu of, PeanHuoT XMBOT, Bapajku og yyeHUuuTe ga ce
cnpasaTt co npobnem of peanHUOT CBET U CO TOa Aa CTEKHAT 3Haere MPEKY pellaBake
npobaemu.

MHoOry ceKkojaHEBHMU CUTyauMKM U npobaemmn H6apaaT He Camo YMCTU 3Haera Mo NPUPOLHMU
HAYKM M MaTEMATUKA 3a [a Ce peLlaT, TYKY U BELUTUHM 3a peLlaBarbe npobaemu, ctpaTernm 3a
pasmucayBame 04, BUCOK pes U KpeaTuBHOCT. Anaukaumjata CTEM JlaBupUHT ru cTasa
YYEHULMTE BO LEHTAPOT Ha peasiHaTa CUMTyaumja M M Npeau3BUKYBA [a M pellaBaar
npobnemnte 3a Ha KpajoT Aa Aojaat Ao peweHueto. lMpeky obesbeaysarbe nomow BO
HeKonKy $asu, ananKaumjata MMa 3a Len ga ja 3ronemm moTuBaumjata U pasbuparbeto Ha
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npo6aemMoT Kaj ydeHnumTe. Bo pasnnyHm ¢asmn yueHUUUTE MOXKaT Aa f06ujaT LONOAHUTENHM
coBeTn Bo Gopma Ha C/IMKKU, aHUMaALLMK, BUAEA, U APYTrO KOWM MM 0OBO3MOXKYBaaT Aa Ce ABUKaT
Hanpep, Bo ,, IaBUPUHTOT 1 Aa M31e3aT OZ HETFO CO peLleH npobnem.

AnnuKkaymjata CTEM J1aBUPUHT ce COCTOM O, PeasiHU KMBOTHU Npobnemu - CeKojaHEBHMU
CUTYaLMKN, KOM MOXKAT [a Ce peLlaT Co peneBaHTHU 3Haeka U BELWTUHWU Of, MAaTeMATMKA U
HayKa, KopucTejkn TexHonormnja. Merogotr CTEM JlaBUPUHT BKAydyBa AaBatbe MHOAMLUWN U
COBETU, CKpueHu dopmynun, AedUHULUMM WU UPTEXM, HO He U oarosopu. Llenta Ha
anauvKalunjaTa He e Aa UM ZlaBa OArOBOPU, TYKY Aa MM HaTepa Aa pa3mmc/lyBaaT U yy4aT BO UCTO
Bpeme. CprKTa Ha Toa € yyerbe Ha HajyecTuTe onepaumm M OAHOCU U HUBHO KOPUCTEHE BO
CEeKOjaHEBHMOT XMBOT. AnsvKauujata obesbesyBa HAaCOKM M MATEKM KOH pellaBakbe Ha
AedvHMpaHuTe npobaemn 1 Npuctan YeKop-no-4eKop KOoj ro NMpuBiEKYBa BHUMAHWETO HA
yyeHnunTe M - umHcnupupa 3a CTEM yuyere. OTKAKO KOPUCHUMKOT Ke ja npeseme
annuKauujaTta, T0j/Taa moxe Aa usbepe nomery pasiMyHUTE TUMOBU KaTEropun: eKOJIOLKN
npobnemu, 3apasje n meguumHa, ypbaHa MHGPACTPYKTYpPa, EKOHOMUYHA COHYEBA EHEPTHja,
npucTan 4o YMcTa BoAa, UTH.

MpupayHUK 3a MeToaoN0rMjaTa Ha MobunHaTa anamkauuja CTEM JlaBUpUHT

PesyntaToT ce opHecyBa Ha Kpeupate Ha [lpupadyHMK 33 KopucTere Ha MobOWAHATA
anauvkauuja HameHeTa 3a HacTaBHMuUW/eaykatopu/CTEM agMuWHUCTPATOPU KoM Ke ro
KOpuCTaT 0BOj nocebeH MeToh Ha HacTaBa BO CBojaTa yyuaHuUa. v coapru Lenute Ha
mobunHaTta anauKkaumja, metogonornjata CTEM J1laBUPUHT 3a Aa ce Aojae A0 pellaBakbe Ha
cuTe peanHu Npobaemm Bo Hea, NAAaHOBM 33 YAaCOBU U HEKOU KOPUCHU JIMHKOBU, PECYPCU U
objacHyBarba 3a Kopucterbe Ha pasnmyHu UKT u OOP anatkn. OBOj [MpupayHuK M
pa3paboTyBa cuTe NOTPebHM OCHOBHM enemMeHTU 3a popmynparte Ha MeTogosornjaTa 3a
pelwaBare Npobaemn M MMaaT 3a Len Ja co3aazat MocT nomefy TeopujaTta M npakrtcaTa.
HeroBsaTa rnaBHa uen e fa ja onuwe metogonornjata CTEM J1IaBUPUHT LWITO ce KOPUCTU BO
MobuaHaTa anauKaumjaTa U rnaBHUTE Yekopw wTo Tpeba Aa ce npesemaT co uUen aa ce
noaroTeat 0byKM M aKTUBHOCTM KOMMATUOMIHM CO yuMauWwHUTE 0BPa3oBHM npouecu U
baparbata 3a CTEM o06pasoBaHuMe, KaKko M KaKo ga ce NpMMEHM MeTogosiornjaTa 3a
NOBP3YyBakbe Ha yYMNMLUTATA, 3aeAHNLATA U KPeaTopuTe Ha NOAUTUKMN.

TpeHuHr obyka 3a metogoT CTEM J1aBupuUHT

[N3ajHOT Ha KypCOT e CTPYKTYpUpaH Kako obyKa oa 3-5 AeHa. Taa e HaMeHeTa 3a HaCTaBHULM,
06y4yyBauUM Ha HAaCTaBHULM U YUUAULLIHM MEHALIEPM.
lnasHWTe 06pPa30BHU Pe3yaTaTH ce:

=> Pasbuparse Ha meTogos1ornjaTa

=> KaKo paboTu annunKaumjaTa u Kako ga ce Kopuctu MNpupavyHmMKoT

= KaKo npeameTute Kako maTemaTuKa, xemuja, pusmka n 6uosorvja ga ce HanpasaT no
[OCTaNHU 1 NPUBNEYHM 3a YYeHUUMTe npeky metonoT CTEM JTaBUPUHT, 1 Kako Aa rm
MOTUBMPAMeE yYeHULUnTE 33 NPoBAeMCKO peLlaBarbe U KpeaTUBHO MUC/EHE

= Kpewupatrbe Ha N1aHOBM 33 yyere (peasHn Npobaemcku cueHapuja) 3a yueHuum
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Uenunte Ha CTEM J1aBUPUHT NPOEKTOT ce:

® /13 'Y MNOTTUKHE MAaauTe U yYyeHuuMTe aa buaat pewasayn Ha NpobaemMmn U MHOBATUBHM
MUCAUTENN NPEKY HayKa U TEXHOJ/I0TKja

® 13 UM Ce OBO3MOXW M Aa ce MOTMBMpaaT ydyeHuuute Aa ydvat CTEM Temum npeky
WHTEPaKTUBHM ananKaumum

® [a ce MMMNJIEMEHTMpPAaT HOBU HAaCTaBHU METOAM U MaTepunjanu Kom Ke ja noTTukHaT CTEM
HacTagaTa

® /13 ce CNpoBeAaT NPOrpecMBHM CEPUN 3a Pa3BOj HA HAaCTaBHMUTE NPoOrpamm

® na ce 06e3b6eam obyKa 3a HacTaBHMLM 3a NOA0OPO NOyYyBarbe Ha COAPKUHUTE

® [a ce pa3BMjaT N1aHOBK 32 0OYKM Ha HacTaBHMUM 3a CTEM

1.3 Uen Ha npupadYHUKOT

lnaBHaTta uen Ha MNpupadyHMKoT e aa nogobpo aa ce pasbepe CTEM JlaBUpUHT meToA0/10TMjaTa, Koja
ce KopucTu BO mobuaHaTa ansvMkaumja, U ga npeasorm akTUBHOCTM KOMMNATUBUIHWU CO YYUULLHUTE
obpasoBHM Npouecn 1 baparata 3a CTEM obpasoBaHue. MoKpaj Toa, 0b6jacHyBa Kako Aa ce NpUMeHU
MEeTOoA0/I0TnjaTa 32 aKTUBHOCTM KOM Ke ja noaobpaT KoMyHMKauujata Mery yynmauiitarta, 3aeHuuaTa
M KpeaTopuTe Ha NOJNTUKMUTE.

EfneMeHTOT Ha MHOBaLMja Ha OBOj pe3y/TaT e HerosaTa MoBP3aHOCT CO NPETXOAHUOT Pe3ynTaT U
Harnacysa BEeLUTUHWUTE U KOMMeTeHumunTe Kou Tpeba Aa ce pas3BujaT co HErOBO KOPUCTEHE.

OBOj pesynTat ja AobaunKyBa MHOBaTMBHaTa meTogonornja CTEM JIaBUPWUHT A0 HAcTaBHUUMTE,
eflyKaTopuTe U peneBaHTHUTEe MHCTUTYLUMKU. Ke My NOMOrHe Ha ceKoj HacTaBHUK (He camo Ha CTEM
HacTaBHMUM) A3 ja KopucTaT mobuiHaTa anauKaumja Ha Hajaobap MOXKeH HauumH 3a Ao6bpoTo Ha
yyeHuuute.

OBoj MpupayHMK BKAYyYyBa ynaTCcTBa 3a:

(1) kako meTogoT CTEM J1aBUPUHT M MobBWIHATa ananKaumMja MOXKe Oa Ce KOPUCTAT BO HacTaBHUOT
npouec

(2) Kako HacTaBHMKOT MOMKe Aa Kpeupa cBou NpobiemMcKu cueHapuja Bp3 ocHoBa Ha meTogoT CTEM
NTaBUPUHT M Apyru pecypcu cnopes HUBHUTE NOTPebu 1 noTpebute Ha yyeHULMTe

(3) KakKO HACTaBHUKOT MOXe Aa 'M MOTUBUPA U UHCNUPUPaA ydyeHUUnTe Aa 6MAaT pewaBayn Ha
I'Ip06ﬂeMM N KpeaTnBHU MUCIUTENN

(4) pMpeKkTOpUTE Ha yyuaulTaTa M KpeaTopuTe Ha MOAMTUKUTE Aa MM npucnocobat AKUMOHUTE
nnaHosu 3a CTEM obpasoBaHue

(5) ap*kaBHUTe oabopu 3a 0bpa3oBaHUe Aa CO34a4aT pamKa 3a NoagpLllKa Ha ApXKaBHaTa NoJIMTUKA
KaKo K/y4YHa OCHOBa 3a ycneluHo peansajHuparbe Ha CTEM obpa3oBaHueTo
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1.4 KpaTka coap*KnHa Ha NpUpavyHUKOT

OBMWe HaCOKU ce CTPYKTypupaHW BO Aen0BWU, a cuTe ondaKkaaT pasnMyHM coapkuHu 3a CTEM
HaCTaBHULUTE KOM C€ MOTUBMPAHU A3 KOPUCTAT MHOBATMBHM NPUCTaNM BO HMBHATA HAcTaBa NpeKy
TexHosioruja. [lenosmte BO 0OBME yNaTCTBA Ce NOjaByBaaT Ha CNeAHMOB HAUMH:

Aen 1. Bosep,

Aen 2. Peanme 1 cogprnHa

Aen 3. Metogonoruja Ha anankaumjata CTEM JlaBupuHT
Aen 4. Kako ga ja Kopuctume anamkaunjata CTEM JlasupuHT

Aen 4.1. Koja e coapKmMHaTa Ha annMKaumMjaTa U Kako Aa M NpucTtanmme

Den 4.2. Kako metogoT CTEM J/laBUpPUHT N MobBUNHATa aniMKaumja MOXKe Aa Ce KopuctaT Bo
NPOLLECOT Ha YYeHe U NoayYyBatbe

Den 4.3. aeu 3a Haofarbe / KopucTere / afantuparse / NpolnpyBarbe Ha CoapKnHaTa Ha
mobwunHaTta ansiMkauuja cnopeg noTpebute Ha yYyeHUUMTE U HacTaBHUUUTE

Den 4.4. Kako HacTaBHMKOT Aa Kpeupa ConcTBeHU npobnemMcku cueHapwuja Bp3 OCHOBA Ha
metogoT CTEM JTaBUPUHT M ApyrM pecypcu crnopes concTBeHuTe notpebu n notpebute Ha
yyeHunyuTe

Den 4.5. Kpeuparbe Ha NNaHOBM 33 y4yerbe 3a oApedeHa Tema MNpPeKy KopucTere Ha
MobunHaTta anamkauuja

Den 4.6. AHanun3a Ha pas/IMYHUTE KaTeropum Ha npobnemm Bo MobuaHaTa anuMKaumja
cnepejkun ro NpucTanoT ,,YeKop-no-4ekop” npeKy npMumepu og, uctata

Den 5. MnunoT TecTUparbe Ha MobUAHATa anaMKaumja

Den 5.1. dopmynap 3a eBanyaumja Ha npobremute Bo CTEM JlaBUPUHT ananKauujata
Oen 5.2. dopmynap 3a eBanyaumja o4 NUIOT TECTUPAHETO CO YYEHULMTE
Oen 5.3. M3BewTaj o4 NMAOT TeCTUPAHETO CNPOBeAEeHO BO NapTHEP yYnamwTaTa

Den 6. OueHyBatbe Ha 3HaeHaTa U BELUTMHUTE Ha YYEHULMTE NMPEKY KOPUCTEHE HA CTpaTerMm 3a
npobaemMcKo pelaBare U MobuaHaTa anaMKaumja

Den 7. Kako HacTaBHUKOT MOKe @ 'M MOTMBMPA U MHCMMPUPA yYeHuLuTe da buaaTt pewasaym Ha
npobaemu 1 KpeaTMBHO Aa pasmucayBaat

Oen 8. Paszsmsarbe Ha ngeHtuteT Ha CTEM HacTagHuuUM BO HOBMTe CTEM yunanwra

Den 9. [JMpeKTOpM Ha yuymunuwuTa M 0O6pa3oBHMN 3ae4HULM BO NPOLLECOT Ha aJanTMparbe Ha aKUMOHU
nnaHosu 3a CTEM obpasoBaHue

Den 10. [ip>kaBHK oa60pu 33 06pa3oBaHMe co3aaBaaT pamKa 3a NogapLiKka Ha Ap*KaBHaTa NOIUTUKA
KaKo K/y4YHa OCHOBa 3a ycnelHo peansajHuparbe Ha CTEM obpa3oBaHueTo

Den 11. Kpeuparbe Ha NOBP3aHOCT NOMery YyUMAMLLITATE, 3ae4HNLATA U KpeaTopuTe Ha NONUTUKM
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2.1 CogpruHa n peanme Ha UM-3

CoBpemeHuTe HacTaBHMUM Tpeba ga buaaT CBeCHW 3a MPOMEHUTE M NOTPedbuTe Ha AeHelHuTe
yyeHuum. OnwTo e npudaTeHo AeKa cerallHUTe reHepauum MMaaT PasamMyeH NPUCTan KoH y4eHeTo U
Ce U3N0XKEeHU Ha CeKojaHeBHa ynoTpeba Ha MHOry TeEXHO10TMW. Bo 0BOj KOHTEKCT, OBOj NMPOEKT pa3Bu
MobuaHa anaMKkaumja Koja ro 4ob6aunxKyBa NPoLECOT Ha y4Yerbe A0 HUBHUOT HAYMH 33 CTeKHyBahe
3Haere N Ce 0YEKyBa 4a MM NOMOTHE Ha yYyeHUuuTe ga riu pasbepat cogpKMHUTE KoM M CMeTaar 3a
Hajnpean3BMKYBaYKM BO HUBHMOT NPOLLEC Ha Y4YeHse.

MpupayHmkoT 3a CTEM HacTaBHMUM € HameHeTo 3a HacTaBHuuuTe/eaykatopute/CTEM
A4MUHUCTPATOPUTE BO OCHOBHUTE U CPEAHUTE YUUAULLTA KOW Ce NOATOTBEHWM Aa ja 3a4YMHAT CBOjaTa
HacTaBa. MobuMaHaTa anaMKaumja co 0BOj KOHKPETEH METOZ Ha HacTaBa MOXKe Aa ce KopucTh Bo CTEM
YUYMNHMLATA AW KaKO BOHHACTaBHA aKTUMBHOCT, BO 3aBUCHOCT OZ, BUAOT HA YYMAULLITETO Kage LWTO Ke
ce NpuUMeHyBa, npedepeHUMUTe Ha HACTaBHULMTE MAM BPEMETO W BOANjaTa HA yyeHUUMTE 33
eKkcnepumeHTUpare. 0besbenysa fgetanHo objacHyBakbe 3a TOa WTO MPETCTaByBa METOA0/0TMjaTa
CTEM J1aBMPWHT, WITO € HEj3BMHOTO jaApo, KaKo Aa Ce NpMUCTanu KOH Npobaemnte o, peasHuoT }KUBOT
npeKy NoAroTBeHU NaaHOBM 33 YacOBW, KOPUCHM JIMHKOBM, pecypcu 1 objacHyBarba. OBue YnaTcTea
rm paspaboTyBaaT cuTe NOTPEOBHM OCHOBHWM enemMeHTM 3a GopMy/aMpare Ha MeToaosiorujata 3a
peluaBarbe Npobaemm n MMaaT 3a Len Aa ja 0necHaT NpakTMKATa Ha HaCTaBHMKOT.

OBoj MpupayHUK 1 HeroeaTa MOBP3AHOCT CO MPETXOAHUOT PEe3y/aTaT I'M HarnacysaaT BELWTUHUTE U
KOMneTeHuMMTe WTO Tpeba Aa ce pa3BujaT nomery eaykaTtopuTe M yYEeHUUMUTE CO HEeroBoTo
KopucTerse. Ja AobanKyBa MHOBaTMBHATa metogonormja CTEM J1aBUPUHT 33 KOpUCTErbE Of, CTPaHa
Ha HacTasHuumTe, CTEM egykaTtopuTe n peneBaHTHUTE MHCTUTYL MW,

2.2 UenHa rpyna n ovyeKyBaH UMMaKT

Kako KopucHMuM Ha 0BOj pe3ynTaT, HacTaBHuuM, ydyeHuumn, CTEM eaykatopu, CTEM 3apyrKeHwja,
yYnamwTa, BUcokoobpasoBHaTa 3aegHuMLA, AprkaBHM 0460pM 332 06pa3oBaHMe M 06Pa30BHM areHL MM,
W KpeaTopuTe Ha NOJIMTUKM MOXKAT Aa M KOPUCTAT OBME HACOKM CaMOCTOjHO W/IN CO AOMNOJIHYBakE Ha
NoCTOeYKNTE 06PA30BHU NPOrPamm co BUCOKOKBannTeTHo CTEM obpasoBaHMe 3a cuTe YY4EHULM U CO
TOAa 43 ro NOTTUKHAT M 06Pa30BHOTO M EKOHOMCKOTO 3,paBje Ha APXKaBaTa U HEjSUHUTE PErNOHN.

HactaBHuuuTe Tpeba Aa 6uaaT AMPEKTHM KOPUCHMLM 33 Aa MM MOMOTHAT Ha CBOWUTE YYEHUUM BO
NOCTUrHYBakETO Ha LLeanTe, a BO UCTO Bpeme Aa pasBujaT aTmocdepa 3a NPOMOBUpParbe KPUTUUKO
pasmuciyBare U MHoBaumu. Co Hero TMe MMaaT MOMKHOCT NPo¢decoHasHO Aa Ce Pa3BMBaaT U Aa
UMNJIEMEHTMPAAT MHOBATUBHM MPAKTUKM BO 06pa3oBaHMETO, Aa r0 CTUMyAMpaaT MHTEPECOT Kaj
YYEHUUUTE KOH 3HaeHe NpeasoXKeHo Co pellaBakbe Ha Npobaemu, co GopmMU Ha yYere BO peanHu
CUTyauuMu; A3 pasBujaT BEWTWHM 33 CaMoOOpUeHTaumja U ga rm obydyyBaaT yyeHuMUuTe Aa MmaaTt
foBepba Bo cebe, Aa NOKaXKaT MHMLMjaTMBa, PNEKCUBUAHOCT M MEeHTaIHa arMAHOCT, NOAroTBEHOCT 3a
NPOMEHa; Nogurarbe Ha CBecTa Ha yyeHuumTe U BpaboteHuTe 3a CTEM obpasoBaHue. YueHUunTe
npuaobuBaaT oA NPaKTUYHM NIeKUMW Of, PEeasHUOT CBET M MOMKHOCTM 3a JINOEPCTBO, KaKo U
nsnoxeHoct Ha CTEM Kapuepu. MpruaobuskMTe Ha yymamwTaTa ce oAHecyBaaT Ha MoAApPLUKA Ha
HacTaBHaTa Nporpama, BKPCTEHO GYHKLMOHAIHO rPafeHe Ha TUM U BKNyYyBatbe Ha 3aeAHuULaTa.
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OcBeH T0a, 3aeHNuMUTE 61 MMane KOPUCT 0f, NapTHEPCTBaTa BOCMOCTABEHM Mefy KNy4HUTE 3acerHaTtu
cTpaHu. Moxebu HajBaskHaTa nocaeamua o, Toa WTo yuyeHmnumute paboTtaT Ha peasiHu npobiemu e Toa
WITO MOYHYBaaT Aa Pa3BMBaaT emMnaTuja, YyBCTBO AE€Ka MMa HewTo WTO BpeAM 3a Aa MM nocsetar
HWBHUTE Hanopw HaaBop og cebe. Tpeba Aa pa3BMeme TaKTHa, eTMUKa paboTHa cu1a 3a [a MM peLuume
npobemuTe LWITO ce Hasupaar.

2.3 OpraHu13aumm Kou rv gusajHupaa npobnemute v MprUpavyHUKOT

JlnpgepoT Ha 0BOj MHTeNeKTyaneH npounssoa, 3apyxeHneto AMETA, nmalwe rnasHa o4roBOpHOCT 4a
' KOOPAWHUPA aKTMBHOCTUTE, Aa BOCMOCTaBM KOMYHWKAUMja M ga Aenervpa 3agayvv Ha apyrute
BK/ly4YeHM opraHunsaumn. Tue, UCTO TaKa, Nnogroremja Gopmynapu 3a esanyaumja 3a ga yTepaat 4o Koj
cTeneH ce peanusnpa pesyntaToT 3a ga rm aeduHMpaaT HeZocTaTouuTe M Ja ce HanpasaT
nogobpysarba. OBoj MpUpaYHUK € KperpaH BO rosiema Mepa 04, HacTaBHUUMUTE/UCTParKyBaunTe Kou
npPUAOHecoa Co CoAp*KMHaTa BO anankaumnjata CTEM J1aBUPUHT 1 CO gM3ajHUparbeTo Ha npobaemuTe.

CuTe napTHepu Bea BKAYYEHW BO Pa3BMBAHETO Ha MaTepujanute Bo MpupadvHukoT. CneunduyHuTe
3afaum bea penernpaHu cnopep ekcneptusaTa Ha MapTHepwuTe. Learnmera 6ewe oarosopHa 3a
AM3ajHOT Ha MHTepdejcoT, 3apyKeHnjaTa 6ea oAroBOpPHM 3a enabopupare Ha MeTogonorujata U
HacTaBHaTa Nporpama Ha NPUPaYHMKOT M 3a CO34aBake paMKa 3a NoAAPLIKA Ha ApKaBHATA NOIUTMKA
KaKO K/ly4Ha OCHOBa 3a yCnewHo peaunsajHmpatse Ha CTEM obpasoBaHueTo. Yunnauwrata obesbeanja
maTtepujanu 3a Toa Kako metogoT CTEM flaBupuHT 1 MobunHaTta annmkaumja MoXKe ga ce Kopucrat
BO HACTAaBHUOT NPOLEC U KaKO HAaCTaBHUKOT MOXe Aa Kpenpa CBOM CLieHapwuja BP3 OCHOBA Ha MeToaoT
CTEM J1aBUPUHT, U [pyrn pecypcu cropes HWBHUTE MNoTpebun M noTpebuTe Ha ydyeHUUmUTe Co
NPWUCTANoT ,,4eK0opP MO YEKOP“ NPeKy HEKOM NpUMepun o MmobuaHaTa anamKaumja.
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2.4 bpoj Ha npobnemu n npeamet/Tema/obnact

AHekc 1 Nncta Ha npobnemu Ha Doukas School
# |Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.

D01 |easy Information Technology#Algorithms#Programming#14-15 Let’s discover algorithms and 12
programming languages

D02 |easy Math#Geometry#Algebra##Environment#Algorithms#14-15#16-17 From Brussels Airport to Brussels 14
Square and vice versa

D03 |medium | Math#Geometry#Algebra#Environment#Algorithms#14-154#16-17 Traveling to five European cities 7

D04 |medium | Math#informationTechnologyt#GeometryHAlgebraEnvironment#14-15#16-17 The A4 paper in our everyday life 11

DO5 |medium | Math#Geometry#Algebra#fEnvironment#Algorithms#14-15#16-17 Circles and hexagons on digital and 14
real surfaces

D06 |medium | Math#Geometry#Algebra#Environment#Algorithms#14-154#16-17 Distribution of spectators in a concert hall 11
following safe social distancing rule

D07 |medium | Physics#Motion#Newtonlaws#Mechanics#16-17#18+ The motion of a cyclist 9

D08 |easy Physics#Motion#Newtonlaws#Astronomy#16-17 The scale of the astronaut 9

D09 |medium | Physics#Motion#Newtonlaws#Astronomy#16-17 The fall of the parachutist’s 7

D10 |easy Physics#Motion#Algebra#tEnvironment#14-15 Cheetahs - sprinters vs Antelopes - 7
runners

D11 |medium | Science#Math#Geometry#Algebra#Environment#14-15 Eratosthenes’ method for the Earth’s 8
circumference

D12 |easy Science# Math#Geometry#Algebra#tEnvironment#Astronomy#14-15  |From the ancient “rope around the Earth” 8
to the modern “orbit of the ISS”!

D13 |medium | SciencetPhysicsHiMlath#Geometry#Environment#Astronomy#14-154#16-17 Can we determine the 12 main 12
planetary data for the Earth?

D14 |easy Information Technology#Algorithms#Programming#Motion#14-15 Exploring the code of a robot game 10

D15 |easy Math#Algebra#Proportions#Probability#Sustainability#14-15#16-17 The mean, the median and the mode 10
of the salaries of two companies

D16 |medium | Physics#Motion#Newtonlaws#Astronomy#16-17 Newton's cannonball 10

D17 |medium | Physics#Motion#Newtonlaws#Astronomy#16-17#18+ The Tesla Roadster and its space 8
passengers

D18 |easy Science#Physics#Geometry#Motion#Astronomy#14-15#16-17 How does the light travel? What are 9
its properties?

D19 |easy Math#Geometry#Algebra#Trigonometry#14-15#16-17 Which shape has the largest area? 9

D20 |medium | Science#Biology#Environment#Genetics#14-15#16-17#18+ What are some key facts about the 8
human evolution?

Ref. No. 2020-1-PT01-KA201-078645

Ctpana |13




AHeKc 2 Nncta Ha npobnemu Ha Agios Georgios Lyceum

# Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.

GO01 [Hard Math#NewtonLaws#Functions#16-17 The Determination of the Time of 6
Murder

G02 |Medium | Math#Geometry#14-15 How to Measure the Height of a 7
Tree

GO03 [Easy Math#Trigonometry#14-15 The Stage Lighting on the Actor's 6
Face

G04 [Hard Math#Algebra#16-17 Using logarithms to measure the 7
Richter scale

GO05 [Medium | Math#Algebra#16-17 Arithmetic Sequence to Figure out 5
how to Build a Retaining wall

GO6 |[Easy Physics#Motion#14-15 Rate of Travel 6

GO07 |Medium | Physics#{Newton laws#16-17 Weight In An Elevator 5

G08 [Easy Math#Algebra#16-17 Geometric Sequence in calculating 5
virus cases of COVID-19

G09 [Hard Math#Geometry#Functions#16-17 Bridge design 7

G10 |Hard Physics#Newton laws#16-17 The gravity of a planet 7

G11 [Hard Physics#Motion#Newton laws#18+ Riding the Ferris Wheel 7

G12 [Easy Math#Proportions#14-15 Medical Math 6

G13 [Easy Math#Trigonometry#14-15 The Cruises 5

G14 |Medium | Math#Algebra#14-15 Flower garden 7

G15 |Medium | Physics#Mechanics#14-15 The physics of volleyball 5

G16 |[Medium | Math#Geometry#14-15 Oil Film Experiment 6

G17 |Medium | Physics#Motion#16-17 Motion of a Motorboat 5

G18 [Medium | Math#Geometry#16-17 Nuclear cooling tower 5

G19 |Hard Math#Geometry#16-17 Whispering Galleries 7

G20 [Easy Math#Functions#14-15 Sound Intensity 6

&
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AHekc 3

Nncra Ha npo6nemu Ha Martna Prohikool

# Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.
MO01 |easy Physics#Motion#14-15 Knocking on radiators 5
MO02 |medium | Physics#Math#Mechanics#14-15 Swimming in the sea 5
MO3 |easy Physics#Astronomy#14-15 Which are light sources 7
M04 |medium | Physics#Math#Mechanics#14-15 Electric bike versus car 6
MO5 |medium | Physics#Geometry#14-15 Choosing glasses 7
M06 |medium | Math#Geometry#14-15 Choosing suitcases 11
MO07 |hard Math#Functions#16-17 Arch Bridge in Tartu 12
M08 |medium | Math#Physics#Mechanics#14-15 The lawnmower 10
MQ9 [easy Math#Geometry#14-15 Ventilation pipe 6
M10 [easy Math#Physics#Mechanics#14-15 Driving along the river Danube 8
M11 |medium | Chemistry#Organic compounds#16-17 Mercury in our food 8
M12 |medium | Biology#Genetics#16-17 Adopted child 8
M13 |medium | Chemistry#pH#16-17 Is it acidic, alkaline or neutral? 12
M14 |easy Science#tFunctions#14-15 Friend from another time zone 10
M15 |hard Biology#Organic compounds#18+ The secrets of enzymatic browning 8
M16 |easy Biology#Viruses#16-17 Biology of viruses: are viruses alive 14
or dead?
M17 |medium | Chemistry#Organic compounds#16-17 Iron in our body 12
M18 |medium | Chemistry#Organic compounds#16-17 Science behind ice cream 12
M19 |hard Chemistry#Organic compounds#16-17 The secrets of caffeine 11
M20 |medium | Science#Climate change#14-15 Arctic and Antarctic - Comparisons 11
& Similarities
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AHeKc 4 JNncta Ha npobnemun Ha AMETA

&

# Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.
A0l |easy Math#Algebra#14-15 Changing the salinity of seawater 8
A02 |medium | Math#Algebra#14-15 The execution of a large research 9
project
A03 |hard Math#Algebra#Functions#16-17 The window in the loft 11
A04 |medium | Science#Climate change#Global warming#16-17 Red Alert: Climate Melt Down 9
AO5 |medium | Science#Environment#16-17 Rust Never Sleeps 10
A06 |easy Science#Renewable energy#18+ NET-ZERO BUSES 7
AO07 |easy Math#Algebra#14-15 Sample Calculations for Dietary 14
Analysis
A08 |medium | Math#Geometry#Renewable energy#16-17 SOLAR PANELLING A HOUSE 10
A09 |medium | Math#Trigonometry#16-17 Trigonometry in action 8
A10 |hard Math#Geometry#16-17 The Geometry That Honeybees 12
Are Using
All |medium | Science#fRenewable energy#16-17 Renewable energy 12
Al2 |easy Math#Algebra#14-15 Saving for a new car 9
Al13 Imedium | Math#Algebra#16-17 Personal finance plan 7
Al4 |easy Physics#Motion#16-17 Calculate the distance 9
A15 |hard Physics#Kinetics#18+ Where should you trim the 10
weight?
A16 |medium | Physics#Kinetics#16-17 Wind power 13
Al7 |easy Math#Environment#14-15 Cutting energy bills with energy 10
efficiency
A18 |medium | Math#Functions#16-17 Minimizing material usage 8
Al19 [easy Math#Probability#18+ Find the probability 10
A20 |medium | Biology#Bacterial transformation#16-17 Bacterial Transformation 7
16 |CTtpaHa MpupadyHmuke CTEM JTaBUPUHT




AHeKc 5 Nncta Ha npobnemu Ha Enjoy Italy

# Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.

EO1 |medium | Science#Environment#Climate change#16-17 Sustainable Development Goal 13: 6
Gas emissions

E02 |easy Science#Environment#14-15 How are icebergs formed? What is 7
their dynamic?

EO3 |easy Phyisics#Mechanics#Motion#14-15 Car acceleration from a standstill 4

E04 |medium | Physics#Mechanics#Motion#Newton laws#16-17 Ball up 6

EO5 |medium | Physics#Mechanics#Newton laws#16-17 Bungee Jumping 5

EO6 |easy Math#Geometry#14-15 Volume of a solid formed by cube and 10
cylinderl

EO07 |easy Physics#Motion#Newton laws#16-17 Francesco Totti “spoon” penalty 5

EO8 |easy Physics#Environment#16-17 A skier on a frozen lake 7

E09 |medium | Physics#tMechanicst#tMotion#Kinetics#tNewton laws#16-17 Car collision 6

E10 |easy Math#Algebra#Probability#14-15 Probability with sets 6

E11 |easy Math#Geometry#14-15 Distance of the Horizon 7

E12 |easy Physics#Astronomy#Newton laws#16-17 The Hubble Space Telescope 11

E13 |easy Chemistry#Oxidation#16-17 Wine turning into vinegar 5

E14 |easy Physics#Motion#14-15 Hang time of a basketball player 12
when jumping

E15 |easy Math#Probability#16-17 Probability to select a specific card 7
from a deck of cards and of being
dealt a royal flush in poker
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AHeKc 6

JNlucta Ha npobnemun Ha ATLME

]

# Level Subjects, Sub-subjects, Ages, Level of Difficulty Title No of
quest.
AT1 |easy Information Technology#Passwords#14-15 How to make a good password? 11
AT2 |medium | Math#Algebra#Functions#16-17 Packaging optimization 7
AT3 |easy Chemistry#fAtom#14-15 Constitution and mass of atom 7
AT4 |medium | Physics#{Newton laws#16-17 Effect of forces on speed 7
AT5 |medium | Math#Algebra#Functions#16-17 Pavilion construction 6
AT6 |easy Physics#Sustainability#16-17 How electricity works 10
AT7 |medium | Biology#Reproduction#Genetics#18+ Infertility 13
AT8 |medium | Science#Climate change#16-17 Chemical transformations 8
AT9 |easy Information Technology#Programming#HTML#14-15 Do know HTML? 13
AT10 medium | Math#Geometry#14-15 Bom Jesus elevator 8
AT11l |medium | Math#Algebra#Functions#16-17 Production and Cost Optimization 6
AT12 |easy Chemistry#0Organic compounds#16-17 Training and identification of organic 7
compounds in daily life
AT13 |hard Physics#Astronomy#Newton laws#16-17 How the force of gravity works on 8
Earth and other planets.
18| CTtpaHa MpupadyHmuke CTEM JTaBUPUHT




3. MeTtoaonoruja
Ha anJMKaumnjaTa

CTEM J1aBUPUHT
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3.1 Koja e uenTa Ha anaunkaumjaTta? Kou ce HajBaykHUTE Lenn Ha mobunHaTta
annvKkauuja

CTEM yuer€eTO BO roiema mepa ce ogHecyBa Ha AOHecyBate KpeaTMBHM pelleHunja 3a npobaemu o,
peanHuoT cBeT. Kora yyeHMUUTe yyaT BO KOHTEKCT Ha aBTeHTMYeH CTEM npobnemun, Tme morkat
nojacHoO Aa ja BMAAT BMCTMHCKATa ynotpeba Ha HMBHOTO MPETXOAHO 3Haere U yyere. Toj BUA Ha
dBTEHTUYHOCT rpaan aHra*XmaH KOj pgoseagysa OO BUCTUHCKa MNOBP3aHOCT norv\efy BEeWTUHNTE "
npumeHaTa, U He UM [03BOJIyBa Ha yY4eHULUTe Aa ce KarkaT ,Kora Hekoraw Ke ro Kopucram osa?”.
OBOj pe3ynTaT ce ogHecyBa Ha Kpeuparbe Ha MobuaHa an/siMkauuja Koja npeTctaByBa BUPTYyeneH
CMMynaTop Ha npobnemu of peanHUOT XKUBOT M Bapa o4 yYeHMUUTE Aa ce cnpasaT co npobaem of
peanHuoT CBET, a MPUTOA 3 CTEKHAT 3HaeHe NPeKy pelwaBakbe npobiemu.

MHory cekojaHeBHM cuTyaumm n npobnemm bapaaT BEWTUHM 3a pellaBare Npobaemu, cTpaTernm 3a
pasmucayBame 0f, BMCOK pes W KpeaTUBHOCT. 3aToa, anaukaumjata CTEM JlaBUPUHT M cTaBa
YYEHULMTE BO peasiHa }XMBOTHA CUTyaLmMja U v oxpabpysa aa rv pewat npobiemute u aa CTMrHaT 4o
pelweHuneTo. MpeKy obe3beayBarbe NOMOLW BO HEKOJIKY dasu, anaMKaumjata MMa Len Aa ja 3ronemu
MoTMBaUMjaTa N pa3brpareTo Ha NPOBAEMOT Kaj yyeHuunTe. Bo pasanyHm ¢asm yyeHULmTe MoxKaTt
Aa Jobujat AonoAHUTENHN cOBETU BO popMa Ha CAMKMK, IMHKOBU, GOPMYAN, aHUMALMU, BULEQ UTH.
KOM MM OBO3MOXKYBaaT Aa Ce ABWMKaT Hanpes BO ,/TaBUPUHTOT” U Aa M3n1e3aT o4 HEero Co pelleH
npobnem. Annukauumjata CTEM J1aBUPUHT COAPXKM PeasiHn XKMBOTHM MNPOBAEMU - CEeKOjOHEBHMU
CUTYaUMN, KOM MOXKAT Aa Ce peLlaT co NPUMEHA Ha pesieBaHTHU 3Haeka U BELWTUHU 04 MaTeMaTMKa U
HayKa, KopucTejkmn TexHonoruja. Metogot CTEM JlaBUPUHT BKAyYyBa AaBakbe MHAWLMU U COBETH,
CKpueHn dopmynun, aeduHNLMKN K1 LPTEXN, HO He 1 oarosopu. Llenta Ha anaunkaumjata He e ga um
[aBa 0AroBOpMU, TYKy Aa r'M HaTepa Aa pa3sMuc/yBaaT M yyaT Bo ucto Bpeme. Ce paboTu 3a peluaBame
Ha npobsiemun, poHecyBare OAJIYKM M pasbupare Ha KaysanHocta. OBO3MOMKYBA MNPAKTUYHO,
WHTEPAKTUBHO YYetrbe, 0 MOTTUKHYBA HAy4YHOTO Pa3MMUC/IyBakbe CTaBajKU MM yYeHULUTE BO CUTyaLMja
Kora Tme mopa ga Gopmupaat, TeCTUpaaT U peBnanpaaT CTpaTerMm - KOHKPETHO, CTPATErMUTE LWITO U
pa3BMBaaT 3a Aa rm Hay4yaT U coBnagaaTt npasuaaTta Ha urpaTa.

3.2 KoM ce KpajHWUTe KOPUCHULM U HUBHUTE NoTpebun?

Ce ouekyBa mobunHaTa anaukauuja CTEM J1aBMPUHT Aa MMa BAMjaHME BP3 LUMPOKaTa Nyb6/MKa;
ocobeHo mnaguTte nyfe Kou Tpeba Aa MMaaT pasBMEHM BELTMHM 04, 21 BeK, KaKo LWTO ce AUrUTanHU
BEWTUHKN, KPWUTUYKO Pas3MUC/IyBake, pellaBatbe npobiaemu, WMHOBATUBHO W aHAIMTMUKO
pa3smucyBarbe 3a Kapuepa BO CBETOT Koj 6p30 ce ABMXKN. He camMo HacTaBHULMTE U YUEHUUUTE, TYKY
W AUNJIOMUPAHUTE CTYAEHTU U CUTE 3anHTEpPEeCcUpaHu NoegmHUM BO Koja 6uno obpasoBHa cpeamHa bu
MMane KOPWUCT Of, KOPUCTEHETO Ha anjivKauujata 3a MobunHu TenedoHu. Taa ja NOTTUKHYBA
JbybonuTHOCTa M camoaosepbata, r1 NoBpP3yBa UCKYCTBaTa 04, YYMAHMULLA CO KOHLLENTUTE 04, PeasHMoT
CBET M 'V NOArOTBYBA AEHELHUTE yYeHUUM 3a npodecnnte BO MAHMHATA. MobuaHaTa anankaumja,
WCTO TaKa, MM NMomara Ha yYyeHuumTe 4a pasBujaTt M NPMMeHaT KOHLUENTYanHo pa3bupatrbe 3a HayKarTa,
TeXHO/IoTnjaTa, MHXKEHEepPCTBOTO M MaTemaTMKaTa NPeKy pellaBakbe Ha Npobiemu o4 peasHuoT CBeT
W AM3ajHUparbe HOBM peLleHutja 3a cTapu npobiemu.
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3.3 Kako aa npucTtannume KoH Kpenpake Ha npobnemun?

Annukaumjata CTEM JlaBUpUHT co3aaBa TpaHCHOPMATUBHO eAyKaTUBHO MCKYCTBO 33 YYEHULMUTE, CO
MeHyBate Ha TpPaAuLMOHANIHATa YYWIHULA BO MOMHTEPAKTMBHA, MOMPUB/EYHA U MOTMBMpPAYKA.
YyeHnunTe cmecteHm Bo ,J1IaBUPUHTOT ce ABMAKAT MO NaTeka co AafeHW HaBecTyBaka U NOCTaBEHM
npawaka, pasBuBaaT W AEMOHCTPMpaaT 3Haeka, BELWTUMHKU, KPEeaTUBHOCT, CTpaTernm 3a
pasmucayBatbe U KOHCTPYKTMBHOCT. Ansaukaumjata CTEM JlaBUPUHT ce cocTom og npobnemun opg,
peanHuOoT KMBOT, KOU cnepat wabnoH gedrHMpPaH N pasBueH o4 NAPTHEPCTBOTO, BO COMIaCHOCT CO
b6aparbaTa Ha ananKaumjaTa.

CTEM npobnemuTe ce KaTeropmusmpaaT BO HUBOA HA TEXKMHA (1E€CHU, CPEeAHUN U TELLKK).
Kputepmymmn 3a CTEM JlaBupuHT npobnem ce:

v' Ce ogHecyBa Ha npobiiem o4, peasH1OT cBeT

\

Mm nomara Ha ydeHuumTe 4a NpMMeHaT MmaTemaTiKa U HayKa npeKy aBTeHTUYHO
NPOEKTHO UK NPAKTUYHO yyetrbe

BknyuyBa ynoTtpeba (1 Kpenparbe) Ha TexHoormja

MM BK/YYyBa y4EHULMTE BO MPOLLEC HA UHMKMHEPCKU AMN3ajH

MM akTMBUMpa ydyeHnuuTe Aa copaboTysaaT BO TMMOBM

v 3ajaKkHyBa peneBaHTHWUTE CTaHAapAM N0 MaTeMaTUKa U NPUPOAHU HayKu

A N N NN

ﬂ,oasonyBa pa3suBakbe Ha AUTUTATHUN BEWUTUHU, BEWITUHN 3a pellaBakbe Ha
I'Ip06l'|eMM, KPUTUYKO U aHAZTUTUYKO pa3muncayBarbe U UHOBATUBHU CTPaTErnMun Kaj

ydyeHunyute.

Ref. No. 2020-1-PT01-KA201-078645 CtpaHa |21




aaaaaa

]

4. KaKo aa ja
KOpuctume
annKauujaTa
CTEM
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4.1 Koja e coapu1HaTa Ha MobuaHaTa anavKaumja v Kako Aa npucTanume 4o Hea?

APP USER GUIDE

STEM LABYRINTH

STEM LABYRINTH

Co-funded by the
Erasmus+ Programme
of the European Union |

4
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STEM LABYRINTH

]

Co-funded by the
Erasmus+ Programme
of the European Union
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STEM LABYRINTH

APP
USER GUIDE

Welcome to the User Guide
of the 'StemLabyrinth’ App!

This App is a virtual simulator of
real-life problems helping Students
to gain knowledge through

problem solving.

It will challenge them with the goal of
them gaining problem solving skills
for their future lives.

Through providing clues at certain stages,
as well as a step-to-step approach,
the app intends to increase
motivation and the students'
understanding of the problem.

MpupadyHmuke CTEM JTaBUPUHT
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STEM LABYRINTH USER GUIDE

STEM LABYRINTH

Welcome to Login

SIGNIN =

STEM LABYRINTH

Create Your Account

1. SIGN UP & LOG IN

Once you have downloaded
the App from your App Store
and opened it, you will see the
launch screen for a couple of
seconds.

You will land on the Login
page. Tap on ‘Sign up’ on the
bottom to create your own
account.

SIGN UP —

Already have an account? Sign in

Co-funded by the
Erasmus+ Programme
of the European Union
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STEM LABYRINTH USER GUIDE

2. THE MENU

From here you will be able to
access:
The main QUIZ page
scientific FUN FACTS
insight on your personal
SCORES
a CHAT platform for
students to discuss
problems with fellow
students

) Fun Fact Zone

§| Score Board

Chat

About Us

Michael Jackson

Score Board

Sprinter "Cheetah” vs Long-Distance
Runner "Antelope” = Fun Fact Zone

4.0

Your scere

©» Yarns

Leucipus of Miletus (460-380 be.C)
prosantad a vision according to
which all things in the Universe are
formed by a single type of particle

- the atom (indivieible, in Greek) -,
eternal and imperishable that moved
inthe void. However, to explain the
various propertics of the substances,
they admitted that atoms differed
geometrically by their shape and
position, and that, because they were
infinitely small, they could only be
perceived by reason.

The firet experimental evidence on the
structure o the atom was verified by the

Englich physicist ard chemist Michal

Faraday (1791-1867). In his experierce,

Faraday observed that the passage of

electic cunrent threugh chemical scitions, + o

far example silver nitrate, caused the metals

NEXT —+

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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You will receive the below points on the
correct answer for the mentioned exercise
type in your first attempt:

Image Text

Fill g
the | with with True/False
Gap | Text Text
Answer || Answer

2.0 2.0

2.0

3.0 1.0

The score for each question will be given
based on the number of wrong attempts. You
will get a full score on the first correct attempt
but if you get it right on the second, the score
allotted for that particular question will be
divided with the number of attempts in this
case being 2 and likewise.

gry tap on the Hint button, the score for
ular question will be divided by half.

the Skip button for Fill the Gap
be, the score for that particular
Il be counted as 0.

Level of difficulty

Easy

Medium

S DIEEICEISIAREVEILS

Entering the Quiz Mode, you
will be able to choose your
LEVEL OF DIFFICULTY.

Choose and press NEXT to

proceed.

By tapping 'score calculation
logic' you can get insight on how
the scoring algorythm is set up.

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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4. THE CATEGORIES e

14-15

You will see a list of all the topics 1617
available. You are able to select -
up to 3 topics.

Algebra

Algorithms

The quizzes matching these
keywords will show after tapping
NEXT. e

Astronomy

You can swipe through them -
and read a short
introduction to
each of its topics.
Select the quiz |
you want to take piner ~:.u,:::.:;$:;3.mst;;;e
and press NEXT.

Ché ! :istry

Scroll and select a problem '\

Cheetahs and antelopes are savanna animals
that have a predator-prey relationship. A
hungry cheetah, the fastest sprinter, as soon
as it realizes a flock of antelopes, the fastest
long-distance runners, begins the chase.
What are the maximum velocities that can be
developed? What distances they must have in
order for a chase to succeed or fail? Success
for one animal is a failure for the other and vice
wversa. Speed can mean the difference between
life and death.

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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Choose Labyrinth

5. THE LABYRINTH

Here you can choose the layout of the
labyrinth showing your progress
throughout the process of solving the
problem you chose. To continue
press NEXT.

START ==

You are now ready to START your
quiz.
Co-funded by the

Erasmus+ Programme
of the European Union
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6. SUPPORT TOOLS

the content of your chosen ooy
hungry cheetah, the fastest sprinter, as soon
of antelopes, the fastest

0 Click on this symbol to revisit —

problem

d or faill? Success

versa. $peed can mean the difference between
life and death.

Click here to get a HINT
that will help you finding
the solution

Sometimes also a FUN FACT will
appear throughout the quiz

environment

environment

MCQ

The fastest sprinter animal is cheetah,
which speed has been measured at an
indicative maximum of...

Check out these links!
h7v=qrSSIuBgaSK and
~astest.animal

100 km/h

108 km/h

50 km/h

86.4 km/h

e Co-funded by the
LR Erasmus+ Programme
R of the European Union
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environment

a7

MCQ

The fastest sprinter animal is cheetah,
which speed has been measured at an
indicative maximum of...

100 km/h

108 km/h

50 km/h

86.4 km/h

environment

How many seconds does it take for a
cheetah to reach an antelope 150 meters
away if the two animals are moving at the

s s 7. THE QUESTIONS

Add your Answer

There is two different types of questions in
our quizzes:

e Multiple-Choice-Questions

e Open Questions - as these are
generally harder to answer, there is the
option to skip them.

TIP: Have a notebook at hand to keep track of
your solutions, as sometimes you need them

.k Co-funded by the ;
s o for further questions.

of the European Union
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8. FINAL STEPS

Once you have
finished the quiz, you
can view your score
and students will also
be able to share it with
former students via
social media.

100 % Score
Got 4 points out of 4

Quiz Completed Successfully

% RATE THIS APP

Share with us : n @

CONTINUE PLAYING =

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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HAPPY
LEARNING!

more info about the project:

@STEMIabyrinth

@; https://stemlabyrinth.com/

The project is financed by Erasmus+ KA2:
2020-1-PT01-KA201-078645

Co-funded by the
Erasmus+ Programme
of the European Union
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4.2. Kako metoaot CTEM /lasupuHT 1 mobunHaTa anankaumja MoXe aa ce KopuctaT
BO NMPOLLECOT Ha yyere U noayyyBare

CoBpemeHOTO MHPOPMATUUYKO ONITECTBO AOHECE NOCTOjaHa M OFPOMHA KOJIMYMHA Ha MHOpMaLLUK,
BO KOW CTaHyBa C€ MOTElWKO Aa ce opueHTupame. M306MACcTBOTO Ha WMHbOpmauuu Boau A0
dparmeHTaumja Ha 3HaereTo. 3aTo0a, CO34aBakbETO Ha XOJIMCTUYKM MOres Bp3 3HAEHETO CTaHyBa
BaXKHO. MHTerpaumjata Ha 3HAeHETO € Ba)KHO Npalake WM BO OAHOC Ha crneuujanusaumjata wm
€KCMJIO3MBHUOT PacT Ha 3HAEHETO M OMLITECTBEHOTO B/IMjaHME Ha TEXHO10TMjaTa WTo 6p30 ce pa3BmMBa
(Taba, 1962: 189). CneuujanusmnpaHMTe Hay4yHU CO3HaHMja, KOW 3aBpLUYyBaaT co npodecuja, npeameT
WNN QUCUMNAINHE, Ce HEA0BOJIHM 3@ OPMEHTALMja Ha NoeAMHELOT BO C/IOXKEHMOT CBET 04, rNegHa ToUKa
Ha obpasosaHuneTo (MyctascoH, 2000: 80). [leHec He e AOBOMHO Aa ce Hay4yaT oApedeHu paboTy;
CTaHyBa HeonxogHa CnocobHocTa Aa ce corfefaaTt Cc/ydyBakaTa W HUBHUTE anTepHaTUBMY,
cnocobHocCTa Aa ce corsiedaaT U pellasaaT npobaemuTe, cnocobHocTa Aa ce npasaT U3bopu 1 Aa ce
HOCaT O4/1YKU.

Cnopeg LI. fijyn (Dewey), eaeH o4, oCHOBauYMTE Ha NPOrpecMsnsmoT Ha 20 BEK, BUCTUHCKOTO y4erse
NleXkun Bo cnocobHocTa Aa ce pellaBaat npobiemute NnoBp3aHun co peanHuoT xusoT (Krull, 2001: 379).
Mpeaycnos 3a 3Haewe M 06pa3oBaHME e YOBEYKA aKTUBHOCT UM, CO ApYyrn 360pOBM, 3HAEHETO €
MHXEPEHTHO aKkTMBHO (Gustavsson, 2000:18). YUeHMKOT e aKTUBEH YUYeCHUK BO MPOLLECOT Ha yyekbe,
KOj e cnocobeH aa y4ecTByBa BO OTKPMBAHETO Ha LLE/ITa Ha CBOETO y4YeHe, A3 y4M CAMOCTOjHO UK
3ae4Ho, Aa Hay4n Aa ' OLUEeHYBa U NPOLEHYBa CBOUTE BPCHULK, Aa O aHaAn3Mpa 1 ynpasysa HUBHUOT
npouec Ha yyere. Mpu NNaHNParbeTo N CNPoBeAYBaHETO Ha 0OYKaTa Ce KOPUCTAT 3HAEHA U BELUTUHM,
mefy Opyroto, BO peanHaTa CUTyalMuja, ce CnpoBeayBaaT UCTParKyBakba M Ce CO34aBaaT BPCKU CO
HEeYYWUINLLHMOT KMBOT BO Pas/IMYHU 06NACTU, MOMKHOCTM 33 y4Yere W CNpaByBake BO PA3/IMYHU
OMLWTEeCTBEHUN O4HOCU N Ce KOPUCTAT METOAM Ha aKTUBHO yyeme.

CraHyBa C& MoTeLLKO Aa Ce NpMBAeYe BHUMAHMETO Ha MIaAMUTE YYEHULIM KOPUCTEjKU TPAAMLMOHANHN
MeToaM Ha yyerbe. CoumjanHuTe Meauymn M UrpuTe, Nopagy HMBHATa PasHOBMAHA COAPMKUHA U
6p3MTe NoBpaTHM MHPOPMALMN, CE MHOTY NOMNPUBAEYHM O TPAANULLMOHANHOTO yUYetbe.

MeToaoT Ha yyere 6asnpaH Ha Urpa MOXKe A4a Ce KOPUCTU KaKo eaeH 04, HauMHUTE 33 NoeeKTUBHO
aHraXKupare Ha ydyeHuuute geHec. Toj ro 3rofeMyBa MHTEPECOT Ha YYEHWMKOT 3a COApP!KMHATA Ha
NPeaAMETOT U aKTUBHOCTUTE 3a yuyerbe, ja 3rofiemMmyBa MOTMBALMjaTa 33 yYEHEe Ha CEKOj YYEHMK M
obe3beaysa 6p3m NOBPATHM MHPOPMALMU. YuereTo 6a3nMpaHo Ha Urpa e B3aeMHO M Hyau cnoboaa
Ha M360p M 3a HAaCTaBHUKOT M 3a YYEHUKOT, ja NOAAPKYBA BHATPeELWHAaTa MOTUBALLMjA HA UrpauunTe,
npeTcTaByBa NpeamnsBUK, Ce 3aHMMaBa CO BM3yeneH AusajH, KomnatubuaHa u ceondaTtHa CoapKMHa.

MeTogoT STEM Labyrinth u Mobile App UM HyaaT Ha yYeHUUUTE U HACTaBHULUMTE MOXKHOCT Aa
CMojaT 3HaeHaTa U BELUTUHWTE 3a peLlaBakbe Ha NpobaemuTe Npeky pasInyHM CUTyaL MM BO peasHUOT
*unBoT. CTygeHTUTe MOpa Aa ro NOBp3aT CBOETO TEOPETCKO 3Haere CTEKHATO BO TEKOT HAa HUBHUTE
CTYAWN CO BELUTUHUTE LUTO MM Cce NoTPebHM BO peasiHMOT KMBOT 3a Aa MM peLlaT ceouTe 3aga4u. MoKpaj
C&, Toa e NepcoHann3MpaHa MOKHOCT 3a ydyerbe DasmpaHa Ha Urpa Koja MOXe [a ce rneaa Kako
MpUCTan 3a KOj CEKOj YYEHUK e BaxKeH. MOXHOCTUTE 3a y4Yere Ce eHaKBM 3a cuTe, 6e3 passiMKa Ha
BELWTUHUTE 33 Y4Yerbe WAM MOTMBALMjATA 3a yyerbe. YUEHUUMTE MOXKaT ga M3bupaat nomery
npob6semMaTMUHUTE 334341 04, PAa3AINYHM NpegMeTH BP3 OCHOBA Ha HUBOTO Ha TEXKMUHA: IECHO, CPEAHO,
TeLKo.

34|CTtpaHa MpupadyHmuke CTEM JTaBUPUHT



HakpaTko, npuaobuskute og KopuctereTo Ha metogoT CTEM J1aBUPUHT U MobuaHaTa anaunKaumja 3a
YYEHMK KAaKO aKTUBEH YYECHMK BO NPOLLECOT Ha yYere MOXKe [a Ce OMULLAT Ha CIeAHMOB HAUMH:

e pasBuBabe Ha BELITUHM 3a peluaBatbe Npobiemu og, peasiHUOT KUBOT;

Bo ceKkojaHeBHMOT KMBOT, nyfeTo Tpeba Aa rn pewasaat npobaemute BO pasiMyHU Gopmu, Tue
MOXKaT Aa 6uaaTt nam noeaHOCTaBHU UAW MOKOMMIMUMPAHU, NONPEeABUAUBM UM NOHEOUYEKYBAHM.
Ho, Ha ceKoj npobnem my Tpeba pelueHune 1 npoLec Ha paspellyBatse. CnocobHOCTa Aa ce pellaBaaT
npobaemunTe e BCyLHOCT cnocobHOCTa Aa ce oa/y4yBa.

[pumepu Ha npobaemu Kou Moxce 0a ce pewiasaam 80 anaukayujama:

IMike has recently visited an optometrist. He was strongly recommended to start using glasses
because his ability to see further objects had reduced. Inability to see further is also called short-
sightedness or myopia.

2Kate and Laura are planning a trip to England. They know that it rains quite often in England
and thereby must take an umbrella. Kate’s umbrella is 70 cm long, Laura’s 75 cm. Umbrellas cannot
be closed. The girls are in the store to buy suitable suitcases, but they don’t have their umbrellas with
them in the store. They have a choice between three suitcases: A) black which dimensions are 55 cm x
40 cm x 20 cm; B) red which dimensions are 67 cm x 46 cm x 25 cm; C) blue which dimensions are 53
cm x 36 cm x 20 cm.

3Sarah is baking an apple pie and because of that she sliced some apples. After a while the
slices turned brown. Sarah knows that this process is called enzymatic browning and it happens
because of oxygen, an enzyme called polyphenol oxidase (PPO), which is found in apple cells in
chloroplasts and polyphenols found in apples. Normally, the PPO and polyphenols in an apple never
touch each other. That’s why freshly cut apples aren’t brown. But when you cut the apple you cause
cell damage. And cell damage is what brings PPO and polyphenols together. Cutting or biting also
exposes an apple’s cells to air, which triggers the oxidation reaction that causes enzymatic browning.

“Helen lives in London UK, and her best friend Sarah lives in Toronto, Canada. Because of that,
communicating between them is complicated. Why is it so? Both are speaking English and they mostly
communicate via the Internet.

>The Arctic is the Earth region that lies between 66.5°N and the North Pole. The majority of the
Arctic is composed of the Arctic Ocean along with straits and bays, and a drifting ice pack. The Arctic
region's climate is very cold and harsh for most of the year due to the Earth's axial tilt. In the winter,
the Arctic region has 24 hours of darkness, by contrast in the summer, the region receives 24 hours of
sunlight because the Earth is tilted toward the sun. Because the Arctic is covered with snow and ice for
much of the year, it also has high albedo or reflectivity and thus reflects solar radiation back into space.
Antarctica is a cold and enchanting continent at the South Pole of the globe, which is covered in ice.
This ice makes up 70% of the world's freshwater resources. It is the highest continent in the world.

e [MoBp3yBarbe Ha HAYYEHUOT MaTepMjan CO BUCTUHCKWN XXNBOTHU CUTYALUUN;

Bo npob6iemcKkuTe 3a4a4mM KoM ce HaoraaT BO an/iMKaumMjaTa, MOXKe Aa Ce pellaBaaTt/nosp3ar pasiMyHm
CUTyaLMM BP3 OCHOBA Ha MaTepWjaioT HayyeH Ha yac.

[pumepu Ha 3a0a4u Kou Moxce 0a ce Hajoam 80 anauxkayujama:

®It was a night. Stars could be seen. Tom, Mike, and their friends stood outside and observed
the celestial bodies in the sky. They had a telescope and smartphones in their pockets. They found out
that both the Moon and the smartphone give light. Where do they get the light from?
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’The boys got a task to mow the lawn of a football pitch before the game starting at 19.00.
Will they get the task done on time if they begin at 17.007?

8Many biologists say that viruses are not alive, because they don't have all seven
characteristics of life. In modern biology viruses are often considered to be in the gray area between
living and dead. Think about viruses and characteristics of life and decide. Do you agree with biologists?

Caffeine is a stimulant and the most commonly used drug in the world. Caffeine is found in
coffee beans, tea leaves and even in cocoa. The average lethal dose of caffeine for a grown up person
is considered to be about 0.2 g per kilogram body weight. The average cup of coffee contains about
100 mg of caffeine.

° MHTeran,Mja Ha pa3/IMyHu npeamMmeTu BO 3a4a4mTe,;

MaTemaTuKaTa e eieH Of, HajBakHUTE NPeAMETU KOj faBa NPeayC/IOBY 33 YYEHE HA APYTY NPeaMETH.
MpeTxo4HO CTEKHATOTO 3HaEHE MO MaTeMaTUKa e NoTPebHO Npu pellaBakbe Ha 3aZayn 04, Xemuja,
¢usnka, 6uonornja u reorpaduja. Ha npumep, xemujaTa rNaBHO KOPUCTM MNPOLEHTYyaNHO
NMpecmeTyBatbe M MPECMETKM BP3 OCHOBA Ha MPOMOPLMOHA/AHA 3aBMCHOCT (NMPECMETKM Cropes,
paBeHKUTE Ha peaKuujaTa) BO NPECMETKOBHWUTE 33434k, KaKo M MNpPUKaKyBatbe Ha NogaTtouu BO
rpaduKoOHM U anjarpamm, Kou BeKe ce AUCKYTUPaHW BO MaTemaTuKaTa. Bo ¢umsmkaTa ce Kopucrat
CNegHUTE MaTEMATUYKN BELUTUHU: NPECMEeTyBakbe NMPOLEHTU, U3pasyBarbe MPOMEH/IMBU, CUCTEMM HA
paBeHKK, BEKTOPM, OMepaLmun co CTeneHn, onepaumnmn co APonKu UTH.

TyKa Mmoxce 0a sudume npumepu 00 3a0a4u 80 anaukayujama:

Mathematics, geography, and physics - The students are on a school trip to the Hungarian
capital Budapest. On the last day they decide to take a boat trip along the river Danube to the town
Visegrad, which is 50 km away. The average speed of the boat is 35 km/h, not considering the flow of
the river. Note that the river is flowing at a speed of 6 km/h and Visegrad is the first stop after
Budapest. Will the students be back at 5pm if they start their journey at 11am, visit a fortress, have a
meal and spend a total of 3 hours in Visegrad? The boat will return at 15.50.

HBijology, chemistry - Anemia occurs when you have decreased level of hemoglobin in your
red blood cells. Hemoglobin is the protein, which is responsible for carrying oxygen to tissues. The most
common type of anemia is iron deficiency anemia. It is caused by low iron levels in the body. To treat
iron deficiency anemia, it is necessary to take food supplements, which contain iron salts.

e 3ad4a4u CO Pa3/INYHO TEXKUHCKO HUBO,

CeKoj yueHUK MoXKe Aa u3bepe 3azaya cnopes cBouTe CNocobHOCTM UM Aa ce Npeaun3BuKa cebecn co
peLlaBakbe Ha NOTEXOoK Npobaem.

Ha npumep:

L2easy - Tom and his friend Mike were swimming in the sea. They looked at the boat nearby
and were curious how it could stay on the water.

Bmedium - The most common cause of mercury (Hg) poisoning is from consuming too much
Hg, which is linked to eating seafood. For example tuna fillet contains 0.39 milligrams mercury per
kilogram. For an average human it is safe to consume 1.30 micrograms Hg per one kilogram of body
weight. An average person weighs 72 kg.
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Yhard- Marcus had a walk on the arch bridge in the city of Tartu. He admired the bridge and
was curious how tall were the highest and the shortest posts of the bridge. He found out on the Internet
that the highest point of the bridge is 8 meters and the width of the river Emajégi is approximately 90
meters. He also found out that there are 12 posts. Help Marcus find out how many times the highest
post is higher than the shortest post.

e MOXHOCTA Ha anMKaumjaTa ga ce KOPUCTM 3a NoBeKe Leau UM Ha noseke MecTa — Ha
yYunuwiTe WAM [O0Ma, 33 y4yere, HO U KOPUCHO peKpeaTMBHO Bexbawe — pa ce
noBTopaTt/KoHcoAnaMpPaaT PasiMyHu NnpegmeTy;

e urpusa/pasurpaHa;

AnnukauwmjaTa e n3rpageHa Ha NPUHLMNOT Ha urpa. Kora Ke ja oTBOpUTe an/iMKaumjaTa, MOXeTe 4a ro
nsbepeTe HMBOTO Ha TEXKMHA M BO3pacTa Ha pellaBarbe Ha NpobaemoT. Bp3 ocHOBa Ha KayyeH 360p,
MOXHO e Aa ce Hajaat npobaemu no Kateropuja. Kora ce pelwasaar 3a4aqunte, ce KOPUCTU pasurpaH
NAaBUPUHT 32 Aa Ce NpemMecTu o4 e4HO Npallakbe Ha Apyro. Bo cnyyaj ga Hanaete Ha npobaem, MOXKHO
e [a KopuctuTe coBeT. 3agaunTe coapyKaTt M 3a6aBHM GaKTU KO MM NPOLLMPYBAAT XOPU3OHTUTE HA
YYEHUKOT.

[Mpumepu 3a 3a6a8HU/UHMeEpPeCcHU hakmu:

15

Vision Problem: Myopia

A nearsighted (myopic) eye
focuses the light rays to a point
in front of the retina

Myopia can be corrected with
diverging lenses

sstiwp > ging-Lans.jpg

16

Pythagorean Theorem
¢ =a +b
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Types of viruses
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e  BU3YesHa;
3a uaycTpaumja Ha 3aaunTe Ce KOPUCTEHM PAs/IMYHU LEMM, LPTEXM M BULEA KOM NOMaraart ga ce

objacHu maTtepujanor.

Ha npumep:
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e 6p3a noBpaTHa MHPOpMaLMja 33 YHEeHUKOT U HACTaBHUKOT.

Ha KpajoT o4 pellaBareTO Ha 3afayaTa, YYEeHUMKOT WM HacTaBHMKOT AobuBaat 6p3a nospaTHa
MHOpPMaLMja BO BMA, Ha NPOLLEHT Ha TME OArOBOPMU.

MUcTo Taka, moxKe ga ce BPATU Ha NOYETOKOT aKO TPU NaTn oAroBopu norpewHo nan aa ro nosropuTte
MaTepMjaﬂOT 0/, Taa, NOTOa NMNOBTOPHO Aa 3aMno4yHeTe CO TeMaTa U 3aa4aTa.
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Y4yereTo Ha 0BOj HAUYMH Tpeba fAa buae MHTEPECHO 3a yYeHULUTE, NPean3BUKYBAYKO, GOKYCMPAHO Ha
npobnemu o pPeanHUoT XKMBOT U Aa AaBa YYBCTBO HA CUIYPHOCT, TaKa LITO HULITO JIOWO HeMa Aa ce
C/lY4M AyPU M aKO He ce Jaje TOYHMOT OLrOBOp - BO OBOj C/1y4aj, eAHOCTaBHO Tpeba Aa ce aHannsmnpaat
rpeLKknTe, Aa Ce Pa3MMUC/IM 3a HAYYEHOTO M MOBTOPHO Aa Ce peln 3aga4aTa. Ha KpajoT Ha KpauwTarTa,
npaBeHeTo rpeLlka e efeH o4, Hajaobpute meToam 3a yyere, Toa HM Nomara ga noanaboko aa ja
pasbepeme cylWITMHATA NPEKY aHaAM3a Ha HalKUTe rpeLlku. YYereTo e XpabpocT Aa ce norpewu, WTo
nakK ja NnoAAprKyBa KpeaTMBHOCTA, aBa UCKYCTBO M XpabpocT 3a pellaBarbe Ha }KUBOTHUTE Npobaemu
M CNocobHOCT Aa ce HajaaT noTpebHuTe MHGOoPMaLMK 1 Aa Ce OLLEeHM HUBHATA MCMPaBHOCT.

4.3. Npewn 3a Haofare/ KopucTerbe/ aganTuparbe/ NpowmnpyBarbe Ha COAPKMHATa Ha
MobuaHaTa anauKkaumja cnopeg, notpebute Ha ydeHULUUTE U HacTaBHULIMTE NpuU M360pOoT Ha
Tema

1. Haorake Ha coapKuUHU

3agaunTte BO anaMKaumjata ce NoAeneHu Ha cneaHWoB HauuH. MNpBo, cnopes HUMBOTO Ha TeXMHa:
JlecHo, cpeaHo, TewKo. 3agaunTe BO annMKaumMjaTa MoOXe Aa ce HajaaT no Bospact: 14-15, 16-17, 18
roavHu. 3a ga rnm Hajgete 3agauuTe, Tpeba ga ro usbepere npegMeToT WTO BM ce gonara uam e
notpebeH: 6uonoruja, xemuja, nHbopmMaTU4Ka TEXHOJIOTWja, MaTeMaTWKa, HayKa , ¢u3uka. Bo
pamMKUTe Ha npegmeTuTe ce BKAyYeHW M nograteropuun. Ha npumep, 3a Aa ce Hajae npobaem 3a
MutaropoBaTa Teopema, Mopa fia ce HanpasaT cneaHuse 4ekopwu: flecHo/CpeaHo/Tewko, 14-15,
MaTtemaTunKa, leomeTpuja. nu, ako cakate ga rm pewunte npobnremute co Kosna-19, Tpeba ga rm
npebapyBaTte KaydHuTe 360poBn Bronorunja - Bupycn oTKako Ke ro oapeamnTe HUBOTO Ha TEKMHA U
Bo3pacta. MHory npobaemu ce UHTErpMpaHuM nomery pasnvyHu Temu. Ha npumep: npobnem co
Hacnos. ManBakbe BO MOpPe MMa CogpKMHA U BO PU3MKA M BO MaTEMATHMKa.

CuTe MOXKHM KNyyHM 360pOoBM KOM MOXKe Aa ce nsbepat ce Bo cnegHata Tabena:

NPEOAMET KATETOPUIJA BO3PACT

maTemaTuKa Geometry; Equations; Functions; Trigonometry; Proportions; 14-15
Logarithms - Tleomempuja, PaseHku, ®yHkuuu;, TpusoHomempuja; | 16-17
lponopyuu; /locapummu 18+

npUpoaHU Climate change; Global warming; Renewable energy; Environment;

HayKu Sustainability - Knaumamcku npomeHu; MnobanHo 3amonnysare; Ob6Ho8UBA

eHepauja; usomHa cpeduHa; OOpxcausocm

Xemuja pH; Atom; Organic compounds - pH epedHocm; Amom; OpaaHCcKu
coeduHeHuja
¢u13MKa Mechanics; Kinetics; Motion; Newton laws; Astronomy - MexaHuka;

Kunemuka; [leuxcerse; HbymHosu 3aKoHU; AcmpoHomuja

6unoruja Reproduction; Genetics - Penpodykuuja; leHemuKa

MHoopmaTnuka | Programming; HTML; Passwords; Algorithms - Mporpamupare; HTML;
TexHonornja J103uHKK; Anropntmm
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2. Kopucrerbe Ha coapKuHuTe

3agaunTe BO anjiMKaumjata MOXe Aa Ce KOPUCTaT 3a Aa Ce KOHCO/MAMPA HayyeHOoTO o4, YacoBuTe
(snam gen 4.5) 3a Aa ce Nokake AeKa OHa LITO Ce y4M BO TEOpUja € KOPUCHO BO CUTYaLMM Of, peasiHMoT
MBOT.

Ha npumep: Ha yacosute no ¢u3mMKa, ocmoopneneHUMTe yyaT 3a NaoBHocTa. o Teopujata U
pas3/IMYHUTE BUAOBU HA EKCMepUMeHTH, JoBPpOo e Ha yYeHuumUTe Ja UM ce Jagat Tabnetute U ga ce
OCTaBarT Aa ro pewar ciegHuoT npobnem: Tom and his friend Mike were swimming in the sea (Physics,
Math, Mechanics, 14-15). They looked at the boat nearby and were curious how it could stay on the
water. MpBo npawarse: Mike had heard that there is a certain force which keeps some bodies at the
surface. What is it called? v What is density? vm nomara Ha yYeHUUUTE [a ja 3aNOMHaT Teopujata u
cnepgHoTo npawaknse: Tom cannot float on the water. He thinks that he is too heavy. What is the weight
in kg that ensures that he stays on the water surface?

He weighs 70 kg, the average density of the human body is 1100 kg/ m>, the density of seawater is
1020 kg/ m>. and there was one person In the boat that boys saw. What is the maximum amount of
people that the boat could carry? The volume of the boat is 2 m>, the weight of the empty boat is 500
kg and the density of seawater is 1020kg/ m*. Assume that each person weighs 75 kg, rn ocTtasa
yyeHuuuTe aa BexbaaTt cmeTakbe.

McTo Taka, MOXKHO e Aa UM ce A0AenaT Ha ydeHuuuMTe 3a4a4m o4 anankaumjarta 3a AomallHa paborTa.
Buaejkn cuTte 3a4aum UCTO TaKa M coapyKaT NoTPebHUTEe MHAMLMN, KaKo U MHTepecHU GaKTH, 30LITO
[a He M fagemMe OBMe 3a[a4M 32 HE3aBMCHO MPOoyYyBakbe Npes Aa 3anoyHeme HoBa Tema.

Ha npumep, npobnem co Hacnos Choosing suitcases (Medium, Math, Geometry, 14-15) 3ano4HyBa co
Bnaeo Ha Youtube 3a MuraropuHa Teopema https://youtu.be/gRf780Pce70. Mo rnepareto Ha
BMAEOTO, /IeCHO e fa ce pasbepe BpckaTa Momery CTpaHWUTE M XMMOTEHy3aTa BO MpaBoarosieH
TPUArONHUK M [a Ce HajaaT peweHuja 3a cuTe npawara BO 0BOj nNpobsiem Kako: How long is the
longest possible diagonal of a face in millimeters? or How long is the diagonal of the suitcase in
centimeters?

AnnukaumjaTa e usrpageHa Ha NPUHLMNOT Ha UrPa, YYEHUKOT cobrpa NoeHu 3a peLLleHn 3a1a4n, 3aToa
€ MOXKHO [1a Ce CNpoBeAaT KAacHM UK MefyKnacHW HaTnpesapu. MoeHuTe 1 pesyataTute ce cobupaat
CO pelwaBatbe Ha npobnemute. CeKoj yYEHMK MOXKe Aa ro BWAM CBOJjOT pe3y/iTaT CnopeseH Co
pesynTaTuTe Ha APYr KOPUCHUK. MornegHeTe Ha cvMKaTa gajeHa Nnogony:

secrets of caffeine

score

16.0
17.0
p
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3. MpucnocobyBare Ha COAPKUHUTE

Cute 3afdayn BO ansMKauujata ce 6ecnnaTHM 3a KopucCTere U npucrnocobysBarbe, Taka LWITO cuUTe
KOPUCHUUM Ha anauKauuvjaTa moXKaT [Ja npasaT Konuu og 3agaunte. Cute 3agauv AageHn oBAae BO
anauKauujaTa ce 6ecnnatHM 3a neyaTere UM KOpUCTeHE BO MPe3eHTauum, KHUMU, UTH.

MOHO e fAa ce HanpaBaT KOPEKUMM Ha COAPXKMHATA Ha KOMMpaHuTe 3afayun: AoAajere Wam
OTCTpaHeTe Mnpallarba, 3aMeHeTe M OTCTPAHEeTUTE MNpallakba Co OHME LITO CTe M1 Co3A4ase, MeHyBajTe
I TUNOBUTE Npallarba, Ha MPMMEP, 3aMeHeTe TOYHO / HETOUYHO CO BHecyBatbe 04rosop. MoskeTte 1cTo
Taka Aa HanpasuTe NPOMEHU BO OAroBOPUTE Ha npallakbaTa, A3 MM MeHyBaTe HUBHUTE ONUUK, A3 T
fofaBaTe UaM OTCTpaHyBarTe.

MpobnemoT co Hacnos: Biology of viruses: are viruses alive or dead? Many biologists say that viruses
are not alive, because they don't have all seven characteristics of life. In modern biology viruses are
often considered to be in the gray area between living and dead. Think about viruses and
characteristics of life and decide what you think. Do you agree with biologists? 3ano4HyBa co
uUHTepecHuoT ¢akT: The word is from the Latin neuter virus referring to poison and other noxious
liquids. Cute moxe Aa KpeupaaTt cBou npobaemum Bp3 OCHOBA HA OBOj, CO KONMUpPakbe UK A0AaBaHbe
Ha ApYru UHTEPECHN GaKTU, LOKOIKY MMaMe TaKBM.

4. Kpeuparbe Ha CoapKUHUTE

Bo momeHTOB BO anaukaumjata Mma Hag 100 pasnuyHu npobnemu, NoOBeKeTO Of, HUB ce NO
MaTemaTuKa 1 Gpu3nKa. 3a NOHaTaMOLLHO pa3BMBakbe Ha CoAprKMHaTa Tpeba Aa ce BOAM perncrap Ha
NMOCTOEYKM 334a4M 3a MMaMe yBUA KOW 3agaum og obnacta Ha CTEM 6u 6une HajnotpebHu. EaeH
Ha4yMH 3a NMOHaTaMOLWHO pa3BMBarbe Ha COApPXMHaTa 6M 6uNo Aa ce npesBefaT cuTe 3a4ayM Ha
Pas3IMYHU jasnum.

Ob6ykaTta 3a CTEM HacTaBHULM e Ao6ap HAuMH 3a AoAaBakbe Ha NoBeKe Npobiemun Bo annKaumjaTa.
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4.4, Kako HaCTaBHMKOT MOXe Aa Kpeupa CconcTteeHn npobnemcku cueHapuja cnopes
metoaoT CTEM JlaBMPUHT U ApYyrv M3BOpU, CNopeL, CBoMTe NOTPebU UK Ha yyeHuLuTe

MOMMHMKOT BO HalMTe CEKOjAHEBHWM AKTMBHOCTM COAPXM MHOrNY 360pOBM KaKO LITO ce speme,
0o/mHuUHa, BUCUHd, NOoBpWuHd, 6p3uHa, 3abp3yearbe, MexcuHa, cusaa, MOK, memnepamypa,
cyncmaxyuja, ceemauHa v MHOTY Aipyrin 360p0OBK Kou ce 3aeHUUYKM 3a Hay4yHuTe Temu (CTEM). Osue
360p0OBK MOXKe Aa M YUMTaMe, KaxkyBamMe, rnegame, cayllame, nuwysame BO Koja 6uno ¢opma Ha
HalaTa KOMYHMKaLNja N TM KOPUCTUME MHOTY 4ecTo. BO CeKojaHEeBHUOT KUBOT, TME MMAAT LUIMPOK
CMeKTap Ha 3Hayera, HO BO HaykaTa, TMe MmaaT cneunduyHo 3Hauyene. NoBeketo oa 100-Te
npobnemun co CTEM J1aBUPUHT MeTOA0N0rMjaTa, KPEUPAHU 04, NapTHEPUTE Ha MPOEKTOT, MM COApPXKaT
oBue 360posu. Tue ce NpeLmn3HO NOBP3aAHN CO HALLETO CEKOjAHEBUE, HO M NOBP3AHU CO KOHLLENTUTE
Ha CTEM u ce Ba)XHU 3a peluaBakbe Ha oBMe nNpobaemu.

04 ropeHaBegeHuTe 360poBK, Ke M nsbepeme cnefHUTe ABe OCHOBHW TPynu, CO 0COBEHO YecTo
NOBWKyBakbe Ha NpobaemuTe LWTO ja COYMHYBAAT KOTHUTUMBHATA ocHoBa Ha CTEM npuctanute. Hue
co3gagoBme Tabena co 3Hayerata Ha 360POBUTE BO CEKOjOHEBHMOT }KMBOT M HWBHWOT Hay4yeH
€KBMBA/IEHT, 33 13 MOXKEME Aa MM CorneAame CIMYHOCTUTE, PA3IUKUTE N KOHPMKTUTE.

MNpsaTta rpyna ce ogHecyBa NPOCTOPHUTE KOHLENTU WAWU BeANYUHU: O0ANCUHA, WUPUHA, SUCUHA,
dnaboyuHa, pacmojaHue, nomecmyearbe, nepumemap, obem, nospwiuHd, eoaymeH. Osue
KOHLENTU JOMUHMPAAT BO HALLMOT CEKOjAHEBEH XUBOT BO MHOTY Gpopmu. Tve BKAydyBaaT A0XKUHA
Ha aBTOMOOW/, BUCMHA Ha NJaHWHA, AnaboyrMHa Ha e3epo, AO/MKMHA U LIMPUHA Ha EKPaHoT.
PacTojaHMeTO BO KWIOMETPW, pacTOjaHMEeTo of nnaHeTaTa, 06eMOT Ha KpyroT, nMoBplIMHATa Ha
npocropujata UAU e3epoTo, UM BONYMEHOT Ha LINLIETO (CO HUBHUTE METPU, HUBHUTE KBaApaTHU
METPU U IUTPU UAN KYBHU caHTUMmeTpu). bp3nHaTta 1 3abp3yBarbeTo ce U3BEAEHM O, A0IKMHATA U
BpemeTo (Hema Aa rv cnomMHyBame OBAg, TYKy BO npobsiemuTte BO CleAHMOT Aen). 3HadyeraTa Ha
ropeHaBeAeHUTe KOJIMUMHU Cce MpPUKaXKaHW BO cnefHaTa Tabena (aedvHMUMM NpeB3eMeHu of
www.dictionary.com & scienceworld.wolfram.com/physics).

Word Meaning in everyday life Scientific definition
length - the longest extent of anything as measured fromend toend - the straight-line distance between two
- the measure of the greatest dimension of a plane or solid points along an object
figure
width - extent from side to side; breadth; wideness - the horizontal distance from side to side
- a piece of the full wideness, as of cloth
height - distance upward from a given level to a fixed point - the vertical length of an object from top
- considerable or great altitude or elevation to bottom
depth - adimension taken through an object or body of material, - the extent, measurement, or dimension
usually downward from an upper surface, horizontally downward, backward, or inward
inward from an outer surface
distance - the extent or amount of space between two points, lines, - the extent, measurement, or dimension
etc. downward, backward, or inward
- alinear extent of space
displacement - the act of displacing - avector, or the magnitude of a vector,
- the state of being displaced or the amount or degree to that points from an initial position to a
which something is displaced subsequent position (Physics)
perimeter - the border or outer boundary of a two-dimensional figure. - the sum of the lengths of the segments
- the length of such a boundary that form the sides of a polygon or the
total length of any closed curve
circumference - the outer boundary, especially of a circular area; perimeter - the boundary line of a circle

- the length of such a boundary
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- the boundary line of a figure, area, or

object
area - any particular extent of space or surface - a measurement of the size of a surface
- a geographical region; (expressed in square units)
volume - the amount of space, measured in cubic units, that an - the amount of space occupied by a three-
object or substance occupies. dimensional object or region of space

a mass or quantity, especially a large quantity, of something:  (expressed in cubic units)
- a measure of the loudness or intensity of
asound.

3abenexxyBame OeKa HEMaMe 3HAYUTENHN HeJ0CNeAHOCTU Mefy HaydyHUTe AedUHULMN M 3HAYEHaTa
0/, HALUMOT CeKojaHeBEH KMBOT. CeKaKko, Hay4yHUTe AedUHULMMN ce NojacHO AePUHUPaHMN.
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BTopara rpyna ce ogHecyBa Ha KOHLENTUTE Maca, TeXKUHA, CUa, eHepruja U MoK, KoM JOMUHUpPaaT
BO HaLUWUTE }KMBOTU AEHEC Ce NPUCYTHM NOAMHAMMUYHO. KOHLLENTOT Ha Maca e C/IMYEeH CO TeXKMHaTa Ha
efHa /AMYHOCT WMAM XpaHa. KOHUENToT Ha eHepruja, Koj ocobeHOo BO [AeHeWwHO Bpeme WMa
noBeKkeKpaTHU U PAa3HOBUAHM 3HaYEHa, Ce NOjaByBa M BO CEKOj MOMEHT 04, HaLWMOT XKMUBOT (Ha np. BO
CUTe naKyBakba Ha XpaHa, co ,HYTPUUMOHUCTMUKA O3HaKa" 3aJ0/MKWUTENHO € Ja ce HaseaaT
Kunouynun/Kanopuute). EHeprujata m MOKHOCTA Ce MCTO Taka MOBP3aHM CO cekoja dopma Ha
NoTpoLWyBayKa WAM MPOU3BOACTBO, CO anapaTv 3a AOMaKMHCTBO, CO aBTOMO6MAM, CO MOBUAHU
TenedoHM, CO KOIMYMHATA HA 3payerbe Ha npegasaTten (Ha np. TeNIEBU3MCKA CTaHWLA CO MPEHOC Ha
cTpyja) UTH. MOKTa MCTO TaKa r'v KapakTepusupa nyrerto!

Word Meaning in everyday life Scientific definition
mass - a body of coherent matter, usually of indefinite shape - a measure of the amount of matter contained
and often of considerable size in or constituting a physical body. In classical
- a collection of incoherent particles, parts, or objects mechanics, the mass of an object is related to
regarded as forming one body the force required to accelerate it
weight - the amount or quantity of heaviness or mass; amount - the force with which an object near the Earth or
a thing weighs another celestial body is attracted toward the
- a system of units for expressing heaviness or mass: center of the body by gravity
force - physical power or strength possessed by a living being - any of various factors that cause a body to
- strength or power exerted upon an object; physical change its speed, direction, or shape (force is a
coercion; violence vector quantity, having both magnitude and
direction)
energy - the capacity for vigorous activity; available power - the capacity or power to do work, such as the
- the ability to act, lead others, effect, etc., forcefully capacity to move an object (of a given mass) by
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the application of force (exists in a variety of
forms, e.g. electrical, thermal, mechanical, etc,
and can be transformed from one form to

another
power - ability to do or act; capability of doing or - the source of energy used to operate a machine
accomplishing something or other system
- political or national strength - the rate at which work is done, or energy

expended, per unit time

- the number of times a number or expression is
multiplied by itself, as shown by an exponent
(Maths)

3abenexkyBame, Ha NPUMep, AeKa CEKOjAHEBHUTE }KMBOTHU 3HAUYEHa Ha Maca-TeXKMHA U eHepreTcka
MOK MMaaT HeAoCNeAHOCTU CO HayyHuTe (Ha npumep, cunata e ¢GM3MYKa cuna AoAeKa MOKTa e
CNocobHOCT Aia ce AejcTBYBa HacuaHo!)

Moeme fa uMaeHTMOUKyBame MHOry MHTEPEecHW npobnemu NoOBpP3aHM CO HALIMOT CEKOjaHEBEeH
YKMBOT, BP3 OCHOBA Ha ropeHaseAeHUTe NPBUYHU UAEN, NPETXOLHUTE U C/IeAHUTE NOrniasja o4 0BOj
MpupayHKK, cUTe maTepujanm NpPou3BeLEeHM Of MPOEKTOT U UCTParKyBaka BO nuTepaTtypaTa. Osue
npobaemn moxe Aa ce BKAy4YaT BO yYyw/MLIHATA nporpama W ga ce ausajHmpaar Kako CTEM
npobaemun, CO MeETOA0/10TMjaTa ONMLLIAHa BO NPETXO4HUTE Aenosun. Bo rnaBHo, cekoj npobnem moxke
Aa ce nogenun Ha noanpobaemu, co NOCTaByBakbe Mpallarba o4, PasINiHM TUMOBKU CO NPUCTANOT Ha
rejmmounKkaumja.

TpuTe napTHep yuymauwiTa og KoHsopuuymoT (Martna-Pohikool, Agios-Georgios n Doukas School)
HanpaBuja 60 npobnemun Kou cogp:Kat okony 500 npawarwa U ,3a6aBHu PpakTn* 3a cute CTEM
npegmeTM M HUBHUTE KoMbBbUHauuu (Buam AHEKCWU 1-6). BKynHuMoTt 6poj Ha npo6bnaemu e 100, Bo
copaboTKa 1 Co NPUAOHECOT Ha NapTHEPU ,He-yunanwTa“. MIHAMKaTMBHA IMCTa Ha BaKBU Npobaemu,
peanHu AN XMNOTETUYKM (Ha NP. MUCIOBHU EKCNEPUMEHTM), KO HAaCTaBHULMUTE U UCTPAXKYBaYMTE I'm
AM3ajHUpane Ha KpeaTMBEH HauWH, e AafeHa BO cnefHaTa Tabena. MoxeTe aa [ojpete no osue
npobnemn Kopuctejkn ja annmkaumjata CTEM co usbuparbe Ha COOABETHOTO HUB0, npedmem,
noonpedomem u 8o3pacm.

Mpumep 3a 15 npobnemu og, skynHo 100 Bo anaukaymnjata CTEM JTaBupuHT

# Level Subjects, Sub-subjects, Ages Title No of

Quest
D14 | easy Algorithms#Programming, 14-15 Exploring the code of a robot game 10
M12  medium | Biology#Genetics, 16-17 Adopted chilld 8
M16 | easy Biology#Viruses, 16-17 Biology of viruses: are viruses alive or dead? 14
M19  hard Chemistry#Organic compounds, 16-17 The secrets of caffeine 11
M11 | medium | Chemistry#Organic compounds, 16-17 Mercury in our food 8
M13 | medium | Chemistry#pH, 16-17 Is it acidic, alkaline or neutral? 12
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D15 | easy Math#Algebra#Proportions, 14-15#16-17 = Mean, median and mode of 2 companies’ salaries 10
G08 | easy Math#Algebra, 16-17 Geometric Sequence in calculating virus cases of 5
COVID-19
G20 | easy Math#Functions, 14-15 Sound Intensity 6
D03 | medium = Math#Geometry#Algebra, 14-15#16-17 Traveling to five European cities 7
D06 | medium | Math#Geometry#Algebra, 14-15#16-17 Distribution of spectators in a concert hall following 11
safe social distancing rule
G02 | medium | Math#Geometry, 14-15 How to Measure the Height of a Tree 7
G16  medium | Math#Geometry, 14-15 QOil Film Experiment 6
G19  hard Math#Geometry, 16-17 Whispering Galleries 7
G12 | easy Math#Proportions, 14-15 Medical Math 6
G13 | easy Math#Trigonometry, 14-15 The Cruises 5)
D10 | easy Physics#Algebra#Environment, 14-15 Cheetahs - sprinters vs Antelopes - runners 7
M03  easy Physics#Astronomy, 14-15 Which are light sourses 7
M05 | medium | Physics#Geometry, 14-15 Choosing glasses 7
M04  medium | Physics#Math#Mechanics, 14-15 Electric bike versus car 6
G15 | medium | Physics#Mechanics, 14-15 The physics of volleyball 5
G06 | easy Physics#Motion, 14-15 Rate of Travel 6
D08 | easy Physics#Motion, 16-17 The scale of the astronaut 9
D16 | medium | Physics#Motion, 16-17 Newton's cannonball 10
D07 | medium | Physics#Motion, 16-17#18+ The motion of a cyclist 9
D17 | medium  Physics#Motion, 16-17#18+ The Tesla Roadster and its space passengers 8
G10 | hard Physics#Newton laws, 16-17 The gravity of a planet 7
D11 | medium = Science#Geometry#Algebra, 14-15 Eratosthenes’ method for the Earth’s circumference 8
M20 = medium | Science#Climate change, 14-15 Arctic and Antarctic - Comparisons & Similarities 11
M14 | easy Science#Functions, 14-15 Friend from another time zone 10
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anMep 3a eaeH npo6nem € NPeTCTaBeH Ha C/iegHaTa CTpaHa. Osue ﬂpO6ﬂ€MM N HUBHUTE MNMpallatba
MOXXeMe Oa ' Kateropunsnpame o pPas3/iMvyHU TUNOBU. Osue KaTteropmun Ke 614,an onunwaHun BO

cnefHVOT aen.

Mpumep 3a CTEM JlasupuHT npobnem

Problem Tittle From the ancient “rope around the Earth” to the modern “orbit of the 1SS”!
Difficulty level, Topics, Ages Easy, Science-Math-Geometry-Algebra-Astronomy, 14-15
Problem Description There are two different problems, an ancient and a modern, with common concepts. We are
looking for sizes related to circular orbits around the circumference of the Earth, whether they are
very close to it, e.g. at one meter away (such as the “rope around the Earth”) or they are far, e.g.
at 400 kilometers (such as the orbit of the ISS)!
Question |Question Hint Answer(s)
Type |(Sub-problem) (help) (correct the
1st)
Fun Read the details about the ancient problem of “rope around the Earth” Rope Around the World
Fact that first appeared in W. Whiston's “The Elements of Euclid” 1702, posed e
by Euclid 2,300 years ago!
https://mathimages.swarthmore.edu/index.php/Rope_around the Earth
Study the “Conundrum 17” problem:
https://www.abc.net.au/science/surfingscientist/pdf/conundrum17.pdf
True/ | The perimeter of a circle (circumference) is 2R R is the radius of the True
False circle
Multipl | Suppose a rope was tied taut around the Earth's circumference: ® 6.28m
e Earth's equator. It would have the same C=2*1t*R (R: Earth’s ® 6.28 km
Choice | circumference as the Earth (C=40,075 km). radius) e 40,078 m
By how much would the rope have to be Lengthened rope: e 40,076
lengthened so that, if made to hover, it Cr=C+L=2*r*(R+H) km
would be one meter (H=1 m) off the ground =2**R+2*t*H
at all points around the Earth? How meters =C+2*n*H, therefore:
is this lengthening (L) of the length of the C+L=C+2*mt*H => L=...
rope (Cr=C+L)?
Fill the | Suppose that a super-drone travels, without stopping, around the The circumference is 11
gap equatorial circumference, which is 40,075 km, with a constant velocity of divided by the velocity to
150 km/h. How many days will be required, approximately, to travel find the total hours, and
around the circumference? Give a 2-digit number, rounded to the nearest the hours are converted
integer:
Fun What is the International Space Station (ISS)? It is a large spacecraft in orbit
Fact around Earth. It serves as a unique science laboratory, where crews of
astronauts and cosmonauts live. Several nations worked together to build
and use the space station. https://www.nasa.gov/audience/forstudents/5-
8/features/nasa-knows/what-is-the-iss-58.html
Fill the | The ISS orbits Earth at an average altitude of approximately 250 miles (A=~400 | Circumference: 2*nt*Ra 42566
gap km). How many kilometers is the circumference-orbit of the ISS, around the Ra: sum of the earth
equatorial circumference, if the equatorial radius is 6378 km? Give a 5-digit radius + A (400) km
number, rounded to the nearest integer.
Fill the | IfISS travels at a speed of 28,800 km/h, how minutes does it take, for the 42,566 km divided by 89
gap weightless laboratory, to make a complete circuit of Earth, without taking 28,800 km/h gives the
into account the rotation of the earth? Give a 2-digit number, rounded to hours, so convert the
the nearest integer/decade? hours to minutes
Fun “Where is the International Space Station?” Astronauts working and living
Fact on the ISS experience 16 sunrises and sunsets each day. A tracker
developed by ESA, shows where the Space Station is.
https://www.esa.int/Science Exploration/Human and Robotic Exploratio
n/International Space Station/Where is the International Space Station
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4.5. Kpenpatbe Ha NNaHOBM 33 4ac 32 KOHKPETHA TeMa NPEeKy KOpUCTEHE Ha
MobunHaTa anivKaumja

Cekoe nnaHupare 3a CTEM JlaBMpUWHT Yac (MM nnaH 3a yyewe - LP) rm coapku cnegHute ceseH
noNumba:

1. CTEM npeameTu u Temu (MOBP3aHMN CO BO3PACT U TEXMHCKO HMBO)

2. Uenu (noBp3aHu co KOMNETEHLMWN/BEWTUHU MO OA4PEAEHN NPESMETH)

3. Metogonoruja (NoBp3aHM CO maTepmjanoT n noTpebHUTe pecypcu)

4. UmnnemeHTaumja & CTEM JlaBupuHT npobnem (NoBp3aHa CoO KOHKPETHN aKTUBHOCTH)
5. EBanyauuja & OueHyBamwe

6. [lpumeHa BO peanHMUOT XKMBOT

7. 3apaua3a goma

HajBa)kHaTa of/iyKa 3a Kpeupake Ha MnjaH 3a Yyac co Kopuctere Ha CTEM JlaBnpuHT npobaemu o,
MobuHaTa ananKaumja e epeKTUBHO ycornacyBakbe Ha:

e uenute nosp3aHu co CTEM npeametn, CTEM nporpamm 1 Bo3pacta Ha yuyeHUuuTe, co
e noctoeykmTe Mpobnemun noctaBeHn Ha MoBUAHATa anMKauumja.

Ce pas3bupa, MoXHO e 1 ga ce Kpeupa MNnaH 3a yac co CTEM J1aBUPUHT MeTOL0/10rMjaTa, Co34aBajKu
HoB npobnem, 6asnpaH Ha peanHu Npobnemu, KOPUCTEjKU Pa3/IMYHM KaTeropum Ha npobaemu u
pas3/IYHM KaTeropuu npawama (Bugun ro cnegHuot gen). Bo Toj cnyyaj, nocrojaT aAse onumu 3a
Av3ajHMpatbe - Kpenparbe/nocTaByBakbe - 4OCTaByBakbe Ha BawuTe Npobaemu Ha:
e CTEM J/laBupuHT MmobunHa anamKaumja, KOpUCTejKM ja nnaTtdopmaTa Koja e KpeupaHa of
napTHepuTe BO NPOEKTOT, UAn
e apyra noctoeyka OHAajH FejmuduuymparHa Mhatpmpma 3a KBM30BM (np. Quizizz, Kahoot,
Mentimeter).
Moneto "MmnnemeHTauymja", co cUCTEMATCKMOT ONMUC HA aKTUBHOCTM, € KAy4Ha 3a YacoT, u nocrojat

Mpumep ce cnegHUTe LEeu:

" 3 NPMMEHW 3Haetba 3a ABUMKEHE BO PA3/IMYHU CUTYaLUW;

" [a ce KOpWUCTaT ABETe rNaBHU BENMYMHU O0AMUHA-8peMe W YEeTUPUTe MOBP3aHWU BENUYMHU
paszdaneyeHocm- OKoaHocm/nepumemap-6p3uHa-3abp3ysarse;

= [Oa ce npumeHaTt dopmyan og GM3MKa MU MaTemaTUKa 3a gace U3mepaT NPETXOAHO CloMeHaTuTe
BE/INYUHU

TpuTte peanHu Npobaemm 1 efeH XMNOTETUYKK (NPeKy eKCnepumMeHT) ce:

1-2: meperbe Ha KPYKHOTO OpbUTUparbe OKOMy OBWU/IKONKATa HA 3emjaTa, Aanu e MHory 6JIMCKy L0
Hea (,jaxke” o4 1 meTap) Unu AeKa e Aaneky (Kako Ha npumep opbutupareto Ha MBC),

3: eKCnepuMeHT co ,,Hajbp3noT CNpUHTEpP” renapAoT Koj ce 06uayBa Aa ro AOCTUrHe Hajbp3noT ,, TPKaY
Ha AONTU NaTekn” aHTuaonara,
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4: IBMXKEHETO Ha BENIOCUNEeAoT Koj NoYHyBa Aa 3abp3yBa ce ABWMKM CO NOCTOjaHa 6p3MHa U Ha Kpaj

3a6aByBa 3a Oa 3aCTaHe.

3emjata” ce:

1.

Ounckycmnja: Kom ce 3aegHMYKUTE U PasANYHUTE KOHLEMNTU 33 ABUKEHETO BO FOPHUTE BUAEA?
Kou ce pasnnknte nomery pactojaHneTo 1 nonoxkbarta, 3a MOMEHTOT, MUHYTaTa U BPEMETO?

Uapa co anaukayujama: npobaem D12 “From the “rope around the Earth” to the “orbit of
the ISS” (doc file)

Onckycnja: Konky 6p3o moxke Aa ce NpoMeHM HalwaTta nosuunja? Moxeme au aa ro gennme
pacTojaHMEeTO CO BPEMETO, a MOXKEME /N Aa Fo Noge/IMMe U BPEMETO Mo pacTojaHne? Koja e
pasnukata? LTo pewmnsme?

Uzpa co anaukayujama: npobnaem D10 “Cheetahs vs Antelopes” (doc file)

[unckycunja: KakBu pacTojaHuja mopa ga MmaaT 3a TpKaTa ga ycnee uam ga He ycnee? Ycnexot
33 €4HO XMBOTHO € Heycnex 3a ApYyroTo,  06paTHO. bp3nHaTa MoXKe Aa 3HAUM pasaunKa
nomery XXMBOTOT U CMPTTA.

MpeseHTaumja: What are the safety reminders to keep cyclists safe?

Uzpa co anaukayujama: npobaem DO7 “The motion of a cyclist” (doc file)

[unckycunja: Koja e makcMmanHaTa fo3BoJsieHa bp3nHa 3a Benocunean? Koja e 6p3nHaTta Ha
catennTuTe? Kosiky 6p30 morKe Aa ce npomeHn 6psmHaTa? LLTo 3Haum Toa? Kosnkaeo e
3abp3yBarbeTO Ha caTennTute?

AkTuBHOCTUTE 2, 4 1 7 ce Tpu npobnaemn og mobuaHata anavKkaumja. Cnopes cnegHUoT aujarpam,
NoCTOM HWM3a, 3aCHOBaHa Ha NPOrPecMBHO BK/yYyBatbe Ha KoHuenTute Ha CTEM (npemuH oa eaeH

KOHLLENT/KoANYMHA A0 APYT, CO 3r0/IEMEHO TELLKO HMBO).

LENGTH-s,d,x,h  TIME-t

meter: m, C=2mR second: s
velocity - v MOTION
v=sit: m/s
acceleration - a The | Cheetahs The “rope” ST%&Z:”W i
a=vit: mis? motionofal  vs a&r;:igiz'; Exampls
list | Antelopes
e i Earth
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MuTaropoBaTta Teopema co cnefHuTe Lenu ce:
e /la ce NPMMeHYBaaT UCTPaXKyBauyKM METOAM Ha yuerbe 3a pellaBarbe Ha npobsem,
e faja Kopuctu MuUTaroposata TeOpema BO peasiHu CUTyaL MM 3a Aa Hajae peLieHue.

1. HacTaBHMKOT r1 Aenu y4eHuumnTe Bo NapoBu.
2. HacTaBHMKOT ja BOBEAYBa aKTMBHOCTA M NPUHLMNOT Ha paboTa Ha anavKaumjata CTEM JlaBupuHT.
3. HacTtaBHMKOT nuwyBa Ha Tabia UaM NMOKaXKyBa CO NPOEKTOPOT MOXKHM NPobaeMM NOBP3aAHU CO
MuTaroposaTta Teopema.
4. YyeHnum:
- 3aMo3HajTe ce co anaukaumjata CTEM JlaBupuHT
- HajaeTe cooABeTHU Npobaemu 3a MuTtaroposata Teopema. [lBa pa3nnyHu npobaemu no nap
- peweTe rm oaaenHo npobaemuTe
- cnopegeTe v Co KoNernte pesyntaTuTe WTO rm aobune
- MapoOBM 1 3ano3HaBaaT CoOyYeHULUTe CO CBOUTE pe3ynTaTu.
5. HactaBHMKOT npaBu Tabia Ha BOAAYM Ha TpUTE HAjp00pKN pe3ynTaTM HanpaBeHW CO MOMOL Ha
anavkaumjata CTEM JlagupuHT
*** 30 nobp3ume yyeHuuu 0asaam OornonHumesnHu eexbu IXL-Geometry

KaKo a ro MMHUMMN3NPAAT BPEMETO I'IOTpE6HO 3a CnacyBa4kKa N210BKa Aa CTUrHeE A0 ogpeaeHa ToOYKa
BO 6aseHoT I'IOLIHYBaj}I(M o4 JadeHa TOYKa Ha NepUMETAPOT Ha 633EHOT, CO cneagHuTe uenun:

® JacenpMMEHUN 3HAEHETO Ha YH4EHNUNTE 3a ep,Hoo6pa3Ho IMHEeapPHO ABUKeHE BO HOBA CMTyaLl,Mja
® /[a Ce Hay4yu Kako Aa Hajp,e ONTUMANHO pelleHne Co pellaBarbe Ha npo6neM CO MUHUMU3UNpPaLE.

needed" ce:

Pa3zeojHU akmueHocmu (No020mosKa 3a Npakxca):

1. YyeHuumMTe ce nogeneHn Bo rpynu n ce 6apa ga popmynnpaat mmciera U aprymeHTM 3a ga
HanpaBaT pacrnopes,

2. NpaBaT co0ABETHM NPECMETKMU

3. Ja ognydyBaaT noctankata WTo Ke rm gosege oo 6apaHOTO onNTMMasHO pelleHue (Ha npumep
eKCrneprMMeHTMpPaE)

AKmusHocmu 3a 8exbare (800eHa NpPaxca -> c10600HA NPAKCaA):

4. YyeHnuuTe ro cnposeaysaaT CBOjOT NiaH

5. HacTaBHUKOT ja Haarnenysa akTMBHOCTA

6. YueHuumuTe paboTaTt Ha matepujan(un) u n3BaeKyBaaT 3aKNy4oK(M)

KoHeuHo, HajBaXHUTe MaTepujanm u pecypcu noTpebHn 3a npumeHa Ha A0OPO AOKYMEHTUMPAH NaaH
32 Yac co NnomMow Ha anamkaumjata CTEM JlaBUPUHT ce cheaHuTe:

® no6pa MHTEPHET KOHEKUM]ja

® Tabna u/man nHTepaktueHa Tabna u/mam damnuapt

® Tabnetn (eaeH Android TabneT Ha ABajua UK TPOjUA YYEHMLM) CO MHCTaNMpaHa anankaumja CTEM
J1aBnpuHT

e 103 MpupayHuUK (0BOj AOKYMEHT)
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® 104 Moaynu og, obyKaTa
® anaukauunjata CTEM JTaBUPUHT co NpuKayeHn npobiemu

3-Te yunmnuwiTa, NnapTHepu Ha npoekTtoT, (Martna Pohikool, Agios Georgios, n Doukas) Kpeupaa 6
niaaHWpaka 3a 4yac 3a cute npeametn og CTEM M HMBHM KOMBMHALMU, KOPUCTEjKM HEKOWU of,
npobnemute Ha mobunHaTta anankaunja (snam AHEKC 2). Moske aa ro suamnme waboHOT cnopes Koj
ce Kpeupaa nnaHupamata 3a Bo Tabenute ,Kpatkn onuncu Ha 6 niaHosu 3a CTEM JlaBUpPUHT Yacosm “.

KpaTok onuc Ha 6 CTEM J1aBMPUHT NNaHOBM 33 Yac/yyerse

Problem 1 Swimming of bodies
Content Areas Physics, Maths, Technology
Duration of 2x 45 min

Lesson

Target grades, 8 grade, 14-15

Age

Brief description
of the lesson

In the lesson:

1. Conditions of swimming, floating and sinking are introduced.

2. Experiments about gravity and buoyancy are conducted in pairs using a
simulator.

3. Problems about swimming bodies are solved by applying a STEM Labyrinth
method using an app.

General - to apply a scientific method to solve a problem
objectives - to develops a skill of reading and understanding scientific texts
- to get aninsight into physics connections with technology
- to develop literacy related to science and technology, creativity and
systematic thinking
Particular - to know the following terms: gravity, buoyancy, density, swimming,
objectives floating, sinking
- to know the formulas for calculating buoyancy and gravity
- to conduct experiments using a simulator
- to measure, collect and analyse data
Problem 2 Pythagorean Theorem
Content Areas Geometry
Duration of 45 min
Lesson
Target grades, 9t grade, 15-16
Age

Brief description
of the lesson

In the lesson:
1. The short animation about Pythagorean theorem is watched.
2. Exercises about Pythagorean theorem are solved by applying a STEM
Labyrinth method using an app.

General - to apply investigative learning methods to solve a problem;
objectives - to use Pythagorean theorem in real life situations to find solution.
Particular - to know about relations between legs and hypotenuse in a right
objectives triangle:

to know the formula for calculating measurement of legs and
hypotenuse of the right triangle

Ref. No. 2020-1-PT01-KA201-078645
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Problem 3 Lifebuoy saves lives when needed
Content Areas Physics, Mathematics, Technology
Duration of 90’

Lesson

Target grades, 16-17

Age

Brief description
of the lesson

We will investigate how to minimize the time needed for a lifebuoy starting from
a specific point on the perimeter of a pool to reach a particular point in the pool.

General - to apply students’ knowledge of uniform linear motion in a novel
objectives situation
- to learn how to find an optimal solution by solving a minimization
problem.
Particular - to train the students in the use of interactive applets, for
objectives computational approaches to the problem.
Problem 4 Estimating the size of a molecule using an oil film
Content Areas Chemistry, Physics, Mathematics
Duration of 90’
Lesson
Target grades, 14-15
Age

Brief description
of the lesson

We will investigate through an experiment how oil mixes with water and how an
oil spill develops and to measure the size of an oil molecule. The activity is closely
related to the pollution of the sea.

General - to measure the size of the oil molecule with simple materials: olive oil,

objectives water, small volumetric container, eyedropper, ruler, fine
powder/lycopodium powder (dried pollen), large dry tray, calculator.

Particular - to synthesize knowledge and skills from many fields: physics,

objectives chemistry, mathematics, and environmental studies to study a
realistic problem (pollution from oil spills).

Problem 5 Moving on the surface or around the Earth

Content Areas Physics, Mathematics, Mechanics, Environment

Duration of 2 * 45 min

Lesson

Target grades, 9th - 10th grade, ages: 15-16

Age

Brief description
of the lesson

We discover three real-world examples and one hypothetical, posing questions
about distances velocities, accelerations, safety and how speed can mean the
difference between life and death.

1. orbits around the circumference of the Earth, whether they are very close to it
(a “rope” at 1 meter) or they are far (such as the orbit of the ISS),

2. experiment with the "fastest sprinter" Cheetah vs the fastest "long-distance
runner" Antelopes,

3. movement of a bicycle.

General - using of interactive applets and gamification for problem solving
objectives - applying knowledge about motion in different situations
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Particular - using the 2 main quantities length-time and the 4 related quantities
objectives distance-perimeter-velocity-acceleration
- applying physical & mathematical formulas for the measurement of
the previous quantities
Problem 6 From the free fall to the orbit of the satellites
Content Areas Physics, Mathematics, Technology
Duration of 2 *45 min
Lesson
Target grades, 10th - 11th grade, Ages: 16-17+
Age

Brief description
of the lesson

We discover the main features of the gravity with two real-world examples and
one hypothetical, posing questions about velocities, distances, masses, forces and

the orbits:

1. study the fall of a parachutist,
2. experiment with the Newton's cannonball,
3. launch of the Tesla Roadster for escaping out of Earth’s gravitational grip.

General - to use of interactive applets and gamification for problem solving
objectives - to apply knowledge about motion and force
Particular - to use the 3 main quantities length-time-mass and the 4 related
objectives guantities velocity-acceleration-weight-force
- to apply physical & mathematical formulas for the measurement of
the previous quantities
Ref. No. 2020-1-PT01-KA201-078645 CtpaHa |53
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ANNEX 7

STEM Labyrinth
LESSON PLAN 1

1. OVERVIEW

Lesson Topic

Swimming of bodies

Content Areas

Pressure of bodies

Duration of the
Lesson

2x 45 min

Target grades/ | 8 grade/ 14-15
Age
Brief In the lesson:
description of 1. Conditions of swimming, floating and sinking are introduced.
the lesson 2. Experiments about gravity and buoyancy are conducted in pairs using a
simulator.
3. Problems about swimming bodies are solved by applying a labyrinth

method using an app.

2. LEARNING OBJECTIVES

General
objectives

Students:

can apply a scientific method to solve a problem.

has an overview of terms in physics and can use them;

develops a skill of reading and understanding scientific texts;

gets an insight into physics connections with technology.

develops literacy related to science and technology, creativity and
systematic thinking.

Particular
objectives

Students:

knows the following terms: gravity, buoyancy, density, swimming, floating,
sinking;

knows the formulas for calculating buoyancy and gravity;

conducts experiments using a simulator;

measures, collects and analyses data;

solves problems.

21st century
skills gained

critical thinking and problem solving;
creativity;

communication and cooperation;
management and use of information;

e using ICT.
3. METHODOLOGY
Teaching o slideshow
methods e video

e cooperative learning;
Teaching e discussion
techniques e problem solving,

conducting experiments.

Prerequisites

knows units of mass, gravity, buoyancy, density and the constant of gravity;
can conduct experiments using a simulator;

can calculate a mass of a body, values of buoyancy and gravity;

can read instructions and follow them;

solves problems using the labyrinth method.

Materials

video;
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https://docs.google.com/presentation/d/1jFe0PPuRzJmh8WU66i7414RTh-BZ7d-K0dovxD3SK1Y/edit?usp=sharing
https://www.youtube.com/watch?v=eSc6N4zj3Zk

e simulator;
https://phet.colorado.edu/sims/html/density/latest/density en.html

e computer with internet connection, projector;

e worksheet on paper or online;

e computers for students;

e MobileApp Stem Labyrinth;

e writing implements.

Resources used e Google Docs
by the teacher e GoogleSlides
e Youtube

e Transum
e simulator;
https://phet.colorado.edu/sims/html/density/latest/density en.html

Resources for e Google Docs
the students e simulator of experiments in physics;
https://phet.colorado.edu/sims/html/density/latest/density en.html
e MobileApp
4, IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (20 min)
e Greetings, introduction of the content and aims of the lesson.
e Introductory video;
e Discussion on the video watched. Students find examples of swimming bodies from the real
world.
e The teacher draws a map onto a blackboard or a screen.

Main Activity (50 min)

1. The teacher divides students into pairs using Transum;
The teacher introduces the steps of the activity and gives each pair a worksheet.
3. Students:

o Familiarize themselves with the worksheet, the teacher explains what to do.

o do thefirst three exercises about theory. The teacher helps if needed.

o open the simulator on the internet.

o conduct experiments, fill the tables with data, perform calculations.The teacher helps
if needed.
introduce the results of experiments they conducted and results of discussions.
o solve example exercises on worksheets.

N

o

4. Teacher concludes the topic shortly.

Reflection/Closing Activity (20 min)
e Students solve the task about swimming of bodies in the app made using the labyrinth method.
e The teacher concludes the lesson and introduces homework.

5. EVALUATION / ASSESSMENT

Ml e o e e o o e e e e e e e e e

Assessment e real world problem solving skill;
Type: e cooperation and communication;
(what is e critical thinking;
measuring, e creativity.
assessing) -
14
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https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://docs.google.com/document/d/1DHnm3yp0aXQ5H5BTCf0lKxvsSFaJ9Eqy/edit?usp=sharing&ouid=109867139070478083504&rtpof=true&sd=true
https://www.transum.org/Software/RandomStudents/Default.asp
https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://www.youtube.com/watch?v=eSc6N4zj3Zk&ab_channel=KhanAcademyIndia-English
https://www.transum.org/Software/RandomStudents/Default.asp

6. Real-world application

them to illustrate exercises which they make themselves.

Students find examples of swimming bodies from the real world. They take photos of these and use

7. Assighment

Homework:

Students make an exercise about swimming bodies using Google Docs. It should consist of two parts: a
sheet with a problem and a sheet with an answer including a full solution.

8. Extension

Author: Jarvi Kimst

Annex 7.1 Worksheet

)V 11 4 (TN [ D -] (S

Swimming, floating, sinking

1) Name swimming conditions:
Body swims if ...

2) Fill in the gaps.

Swimming

Floating Sinking

The body isin liquid...

Compare densities of the body and the liquid (>=<) p...p o N o} [ [N o}

Compare buoyancy and gravity of the body (> =<) Fo...... F. Fo...... F. Fo e F.

3) Compare swimming and floating.

SIMIIAITEIES: ettt ettt b e s b s

DIffEIBNCES: ittt s sttt e ettt et et st sae e e baerennens -

4) Open the website https://phet.colorado.edu/sims/html/density/latest/density en.html 'I ,’
____________________________________________________ v
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Task 1

Mark in table:

- How much gravity applies to a wooden block on the ground? Calculate.
- Place the wooden block in the water. What do you notice?

- What is the buoyancy of the wooden block in the water? Calculate.

- Mark in the table whether the body is swimming, floating or sinking.

- How much gravity applies to a brick on the ground? Calculate.

- Put the brick in the water, what do you notice?
- How much buoyancy applies to the brick in the water? Calculate.

- Mark in the table whether the body is swimming, floating or sinking.

Turn on intro. Select the two-block model from the right corner. Then choose wood and brick as
materials. Set the weight of both bodies to 4kg.

wood: Volume Gravity Buoyancy Does the body swim, float or sink?
on the ground

in the water

brick: Volume Gravity Buoyancy Does the body swim, float or sink?

on the ground

in the water

Task 2

Ref. No. 2020-1-PT01-KA201-078645

Mark in table:
e the mass of both bodies on the ground.
e gravity applying to both bodies.
e place the bodies in the water. What do you notice?

Now set the same bodies to equal volume.

Discuss why a wooden block has a bigger buoyancy in the water than a brick.

e buoyancy applying to both bodies.
e find out how much the body masses seem lighter in the water.
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Mass

Gravity

Buoyancy

The body mass in the water

wood

brick

Discuss why bodies seem to be lighter in water? When justifying, use the terms gravity and

buoyancy.

5) Mark in the formula of buoyancy the following symbols and their units.

Fo=pigV
Name of the symbol Symbol of the unit Name of the unit
Fp
(o]
g
Vv

How much of the buoyancy force is applied to a wooden block with a volume of 10 m3 when

sinked completely in water? The density of water is 1000 kg / m3.

Granite stone with a volume of 500 cm3 is placed entirely in the water. How much extra force must be
applied to it so that it does not sin. The density of water is 1000 kg / m3, the density of granite is 2600

kg / m3.

Used materials:
e http://opig.ee
e Pixabay.com

e e e e o e e
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Annex 7.2 Presentation

Condi’tidns/c;f swimming
body

2022

The bodies in the water are affected by two forces - the
gravity affecting the body, which is directed down, and
the buoyancy of the fluid that is directed up.

PP
\ TPt /

I/

Buoyancy is equal to gravity Buoyancy is less than gravity

Characteristics of swimming:

1. The body is partially fluid. (Output fluid mass = body mass)

2. If the gravity is less than the buoyancy, Fg < Fb, the body will rise to
the surface. The body rises out of the water so that buoyancy and
gravity affecting the part of the body underneath water become equal,
as a result the body swims. Fg = Fb

3. The average density of the body is less than the density of the liquid.
P, <P,

Characteristics of floating:

1. The body is fully in the liquid.

2. The body's buoyant force is equal to the body's
gravitational force. Fb = Fg

3. The average density of the body is equal to the density of
the liquid. p, = p,

Characteristics of sinking:

1. The body is fully in the liquid.

2. The body's buoyant force is less than the body's gravitational force.
Fg>Fb

3. The average density of the body is higher than the density of fluid.

P, P

Whether the body sinks, swims or floats depends on the density of the body and
the liquid.

® According to the Archimedes principle, the buoyancy depends on the density

of the liquid and the volume of the body:
F.=pgV.
e We can analogously express the gravitational force of the body FE =m,g
through its density p, and volume V using the formula

Fg:pbg V.

Used literature and photographs

- Partel, E., Loide R-K. (2018). Physics Form 8. Tallinn: Koolibri
- Pixabay. com

Thanks for the attention!

S(OYS

——
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ANNEX 8

STEM Labyrinth
LESSON PLAN 2

1. OVERVIEW

Lesson Topic

Pythagorean Theorem

Content Areas Geometry

Duration of Lesson 45 min

Target grades/ Age | 9" grade/ 15-16

Brief description of | In the lesson:

the lesson 1. The short animation about Pythagorean theorem is watched

2. Exercises about Pythagorean theorem are solved by applying a
labyrinth method using an app.

2. LEARNING O

BJECTIVES

General objectives

Student:
e can apply investigative learning methods to solve a problem;
e uses Pythagorean theorem in real life situations to find solution.

Particular objectives

Student
e knows about relations between legs and hypotenuse in a right
triangle:
e knows the formula for calculating measurement of legs and
hypotenuse of the right triangle
e solves problems.

21st century skills
gained

e critical thinking and problem solving;
e managing and using information;
e using ICT.

3. METHODOLOGY

Teaching methods

e cooperative learning;
e peer teaching.

Teaching
techniques

e discussion;
e problem solving,

Prerequisites

Student
e knows units of distance;
e can calculate squares and square roots;
e can find dimensions of legs and hypotenuse in a right triangle;
e canread and follow given instructions.

Materials

e avideo - https://www.youtube.com/watch?v=elr2w5jrFbQ;
e acomputer with internet connection, a projector;
e tablets for students

Resources used by
the teacher

e Google Classroom
e Youtube
e Classroomscreen. com

Resources for the

e Google Classroom

students e STEM Labyrinth app
4, IMPLEMENTATION (organization of the lesson) 7
Introduction/ Motivation (10 min) ,',/’
o o s s e
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e Greeting, introduction of the topic and the aims of the lesson.

e Introductory video.

e Discussion based on the watched video. Students find examples from their daily lives.
Main Activity (30 min)

1. The teacher pairs up the students by using Classroomscreen.
The teacher introduces the activity and the work principle of the STEM Labyrinth app.
3. Theteacher writes on a blackboard or shows with the projector all possible problems related
to the Pythagorean theorem.
4. Students:
* familiarize themselves with the STEM Labyrinth App
* find suitable problems for Pythagorean Theorem . Two different problems per pair
*solve the problems separately
*compare with peer the results they have got
*pairs introduce their results to the classmates.
5. Teacher makes a leaderboard of the three best results by using the STEM Labyrinth App

*** For the faster pairs teacher gives extra exercises from
https://www.ixl.com/math/geometry/pythagorean-theorem

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
Reflection/Closing Activity (5 min) I

e The students give feedback of the learning process with the STEM Labyrinth App :
e The teacher concludes the lesson. :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

ol

5. EVALUATION / ASSESSMENT

Assessment Type: e Problem solving skill

(what is measuring, e Cooperation and interaction
assessing) e  Critical thinking skill
Evaluation tools e Grading model
(instruments)

6. Real-world application

The students solve real-world problems

7. Assighment

Oral feedback

8. Extras

Author: Kairi Mustjatse
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ANNEX 9 STEM Labyrinth
LESSON PLAN 3
1. OVERVIEW
Lesson Topic Lifebuoy saves lives when needed
Content Areas Physics, Mathematics, IT
Duration of 90’
Lesson
Target grades/ 16-17
Age

Brief description
of the lesson

We will investigate how to minimize the time needed for a lifebuoy starting
from a specific point on the perimeter of a pool to reach a particular point in
the pool.

2. LEARNING OBJECTIVES

General To enable students to apply their knowledge of uniform linear motion in a

objectives novel situation. To learn how to find an optimal solution by solving a
minimization problem.

Particular To train the students in the use of interactive applets, for computational

objectives approaches to the problem.

21st century skills
gained

Computational methods as an integral mathematical tool and the use of
interactive applets to facilitate computation.

21st century skills:

e Critical thinking

e Collaboration

e Curiosity and inquiry
e Problem-solving

e Imagination

3. METHODOLOGY

Teaching methods

e Teacher 1 (EC1): Teacher of Physics - Teaching of uniform linear motion
and/or uniformly accelerated motion — Classroom

e Teacher 2 (EC2): Teacher of Mathematics - Teaching optimization
problems — Classroom

e Teacher 3 (EC3): Teacher of Mathematics or IT teacher - Teaching how to
transform a problem to an interactive applet and how to approach the
solution with computational methods — IT Lab

The coordinator may be the Teacher of Mathematics

Teaching methods:

e The Discussion Method

e Cooperative learning

e Student-centred Approach to Learning

Teaching
techniques

Discussion, problem solving, experimentation, mathematical and

computational calculations

Prerequisites

Students are taught the calculation of distance and time in uniform linear
motion

Materials

Whiteboard/interactive board/flipchart, STEM Labyrinth Mobile App, student
handout(s), calculator
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Resources used Whiteboard/interactive board/flipchart, computer with suitable software,
by the teacher videos, handouts, laboratory, STEM Labyrinth Mobile App
Resources for the | Physics/Chemistry/Mathematics teachers, handouts, graph paper, calculator,
students STEM Labyrinth Mobile App
4. IMPLEMENTATION (organization of the lesson)
Introduction/ Motivation (10 min)

Activities of the teacher(s)and students (creation of interest, reference to real value issues, relation
to background experiences etc.)

- Discussion of issue (minimizing time of intervention to save lives)

- Discussion of background knowledge

- Discussion of main activity.

Main Activity (30 min)

Development activities (preparation for practice)
- Students are divided into groups and asked to formulate thoughts and arguments to make
- alayout plan
- Carry out appropriate calculations
- Decide the procedure that will lead them to the optimal solution sought (for example
experimentation)
Practicing activities (guided practice ->free practice)
- Students carry out their plan
- Teacher supervises activity
- Students work on handout(s) and draw conclusion(s)

Reflection/Closing Activity (5 min)

Activities of the teacher(s)and students

- Students submit results to the teacher

- Teacher summarizes results and guides students to draw final conclusion
5. EVALUATION / ASSESSMENT

Assessment Type: - Teacher assesses design skills and group-work skills during activity
(what is - Teacher assesses critical thinking and mathematical and
measuring, computational skills through handout

assessing) - Teacher assesses the students' knowledge through the Stem

Labyrinth Application
*Pre-Activity, Activity-Embedded, Post-Activity Assessment
Evaluation tools Activity handout(s) (formative assessment), STEM Labyrinth Mobile App after
(instruments) concluding the activity after concluding the activity
6. Real-world application
- where it can be applied
- design questions to put the students in real — life situations (the Least Action Principle in Physics
can be discussed as a generalization)
- invite guest speakers
- real world research
7. Assighment
Study behavior of light as an extension
Ask students to consider other cases of minimization/maximization
Report back to the class
Author: Agios Georgios Lyceum
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ANNEX 10 STEM Labyrinth
LESSON PLAN 4
1. OVERVIEW
Lesson Topic Estimating the size of a molecule using an oil film
Content Areas Chemistry, Physics, Mathematics
Duration of 90’
Lesson
Target grades/ 14-15
Age

Brief description
of the lesson

We will investigate through an experiment how oil mixes with water and how
an oil spill develops and to measure the size of an oil molecule. The activity is
closely related to the pollution of the sea.

2. LEARNING OBJECTIVES

General The purpose of the activity is to measure the size of the oil molecule with simple

objectives materials: olive oil, water, small volumetric container, eyedropper, ruler, fine
powder/lycopodium powder (dried pollen), large dry tray, calculator.

Particular The activity enables students to synthesize knowledge and skills from many

objectives fields: physics, chemistry, mathematics, and environmental studies to study a

realistic problem (pollution from oil spills).

21st century
skills gained

The atomic and/or molecular structure of matter (otherwise kinetic theory of
matter) is one of the basic concepts of science at all levels. Knowledge of the
size of atoms/molecules is important and necessary for a better understanding
of the importance of atomic theory.

21st century skills:

e Creativity and Critical thinking
e Collaboration

e Curiosity and inquiry

e Problem-solving

e Perseverance

3. METHODOLOGY

Teaching e Teacher 1 (EC1): Teacher of Physics - Teaching of the Atomic Theory of
methods Matter - Classroom
Teacher 2 (EC2): Teacher of Chemistry - Teaching oil-water interaction -
Shape of oil molecule
Teacher 3 (EC3): Teacher of Mathematics - Teaching geometric volumes -
processing of algebraic formulas - proportions.
The coordinator may be the Teacher of Physics.
Teaching methods:
e  Cooperative learning
e  Student-centred Approach
Teaching Discussion, problem solving, experimentation, mathematical and computational
techniques calculations

Prerequisites

Kinetic/atomic theory of matter, basic behavior of oil on water, shape of oil
molecule, simple algebraic manipulation
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Materials

Whiteboard/interactive board/flipchart, STEM Labyrinth Mobile App, student
handout(s), laboratory with suitable equipment (large shallow tray, clean water,
olive oil, fine powder/lycopodium powder, dropper, ruler, means of disposing
used water)

Resources used
by the teacher

Whiteboard/interactive board/flipchart, computer with suitable software,
videos, handouts, laboratory, STEM Labyrinth Mobile App

Resources for
the students

Physics/Chemistry/Mathematics teachers, handouts, laboratory, STEM
Labyrinth Mobile App

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (10 min)

Activities of the teacher(s)and students (creation of interest, reference to real value issues, relation
to background experiences etc.)

- Discussion of issue (oil spillages / sea pollution)

- Discussion of background knowledge

- Discussion of main activity.

Main Activity (30 min)

Development activities (preparation for practice)
- Demonstration of equipment and discussion of procedure
- Safety precautions
- Discussion of mathematical procedures

Practicing activities (guided practice ->free practice)
- Students carry out their plan
- Teacher supervises activity
- Students work on handout(s) and draw conclusion(s)

Reflection/Closing Activity (5 min)

Activities of the teacher(s)and students
- Students submit results to the teacher
- Teacher summarizes results and guides students to draw final conclusion

5. EVALUATION / ASSESSMENT

Assessment
Type:

(what is
measuring,
assessing)

- Teacher assesses design skills and group-work skills during activity
- Teacher assesses critical thinking and mathematical skills through
handout
- Teacher assesses the students' knowledge through the Stem Labyrinth
Application
*Pre-Activity, Activity-Embedded, Post-Activity Assessment

Evaluation tools
(instruments)

Activity handout(s) (formative assessment), STEM Labyrinth Mobile App after
concluding the activity after concluding the activity

6. Real-world application

- where it can be applied

- design questions to put the students in real — life situations
- invite guest speakers

- real world research

7. Assighment

Study a specific oil spillage in the sea near Cyprus, and how the authorities dealt with it. Report the
results of the study to the class.

Author: Agios Georgios Lyceum

1
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ANNEX 11 STEM Labyrinth
LESSON PLAN 5
1. OVERVIEW
Lesson Topic Moving on the surface or around the Earth
Content Areas Physics, Mathematics, Mechanics, Environment
Duration of Lesson | 2 * 45 min
Target grades/ Age | 9th - 10th grade, ages: 15-16
Brief description of | We discover the main features of motion, the distance, the velocity, the
the lesson acceleration and the time with three real-world examples and one

hypothetical:

1. study of the sizes related to circular orbits around the circumference of
the Earth, whether they are very close to it (a “rope” at 1 meter) or they are
far (such as the orbit of the ISS),

2. experiment with the "fastest sprinter" Cheetah trying to reach the fastest
"long-distance runner" Antelopes,

3. observation of the movement of a bicycle that starts moving, accelerates,
moves at a constant velocity and finally decelerates to stop.

The questions for these real journeys on the surface and around the Earth
are about distances velocities, accelerations and safety. Speed can mean the
difference between life and death.

2. LEARNING OBJECTIVES

General objectives

using of interactive applets and gamification for problem solving
applying knowledge about motion in different situations

Particular
objectives

using the 2 main quantities length-time and the 4 related quantities
distance-perimeter-velocity-acceleration

applying physical & mathematical formulas for the measurement of
the previous quantities

21st century skills
gained

using and processing information
critical thinking and problem solving
curiosity and inquiry

collaboration

3. METHODOLOGY

Teaching methods

collaborative learning
gamification

Teaching
techniques

brainstorming
experimentation
problem solving

Prerequisites

[ J
e can read and follow given instructions
e can calculate powers and roots

can use the basic formulas of:
distance-perimeter-velocity-acceleration

Materials

e good internet connection

whiteboard and/or interactive board and/or flipchart
tablets (one tablet per two students)

STEM Labyrinth App installed in the tablets

Resources used by
the teacher

|03 Guidelines
04 Learning Modules
STEM Labyrinth App
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e Doukas School Problems 12, 10 and 07
(given at the Implementation Section)

Resources for the e YouTube and relates links
students e STEM Labyrinth App

e Web-based Apps
(links are given at the Implementation Section)

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (15 min)

- Introduction of the topic and the aims of the lesson

Two introductory videos:

- Springboks Antelopes vs Cheetahs - Wild Africa
- Where is the International Space Station?

Main Activity (2*30 min)

N

Discussion: What are the common and the different concepts about motion in the above
videos? What are the differences between distance and position, about moment, minute and
time?

Play with the App: D12-Problem “From the “rope around the Earth” to the “orbit of the ISS”
(doc file)

Discussion: How quickly our position can change? We can divide distance by time, but we can
also divide time by distance? What's the difference? What we decided?

Play with the App: D10-Problem “Cheetahs vs Antelopes” (doc file)

Discussion: What distances they must have in order for a chase to succeed or fail? Success for
one animal is a failure for the other and vice versa. Speed can mean the difference between
life and death.

Presentation: What are the safety reminders to keep cyclists safe?

Play with the App: DO7-Problem “The motion of a cyclist” (doc file)

Discussion: What are the maximum permitted speed for bicycles? What are the speed of
satellites? How fast can the speed change? What does this mean? What is the acceleration of
satellites?

Note: All the needed physical & mathematical formulas for the measurement of the quantities
are given to the ANNEX 11.1

Reflection/Closing Activity (15 min)

The students submit results from the apps to the teacher

The students give feedback of the learning process with the STEM Labyrinth App

The teacher or the students summarizes results and the teacher guides students to draw
final conclusions

5. EVALUATION / ASSESSMENT

Assessment Type: e Score assessment from the STEM Labyrinth App (indicative)

(what is e Qualitative assessment of students’ participation in the discussion

measuring, and answering of teacher’s questions

assessing) e Qualitative assessment of students’ collaboration during the

activities
—’
| R4
l,’
A ———,
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https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://docs.google.com/document/d/1xsnWMOQT-se2b-4YxZR6biCZWw4ZuDnF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1BqTzTonkuW7SHo3HcIrFSuNufLyEgNzq/edit?usp=sharing&ouid=104543284679880525313
https://cdn.caask.ca/s3fs-public/Bike%20Safety%20Infographic.pdf
https://docs.google.com/document/d/1YQVyNkW2pBcqAH4TrobOxzn8zjXcDCLr/edit?usp=sharing&ouid=104543284679880525313

&

Evaluation tools e Scoring measurement of the STEM Labyrinth App (optional)
(instruments)

6. Real-world application

e design questions to put the students in similar or other real-life situations (the questions
can also be asked by the students)
e real world research of similar cases

7. Assignment

e experimentation with the links of the "Fun Facts" of the 3 problems:

The ancient problem of “rope around the Earth”
https://mathimages.swarthmore.edu/index.php/Rope _around the Earth,
https://www.abc.net.au/science/surfingscientist/pdf/conundrumi7.pdf

Cheetahs and antelopes are savanna animals that have a predator-prey relationship
https://www.britannica.com/list/the-fastest-animals-on-earth, Springboks Antelopes vs
Cheetahs | Wild Africa | BBC Earth, https://www.britannica.com/animal/cheetah-mammal,
https://www.britannica.com/animal/pronghorn

European laws and safety about the bicycle

https://en.wikipedia.org/wiki/Electric_bicycle laws, https://caask.ca/about-caa/advocacy-
safety/bike-safety

The story and the STEAM behind my bike,

https://drive.google.com/file/d/1tyXJiyDt oRywHeM3F96 WbTI43w4 fQ

What is the International Space Station? https://www.nasa.gov/audience/forstudents/5-
8/features/nasa-knows/what-is-the-iss-58.html. Where is the International Space Station?
https://www.esa.int/Science Exploration/Human _and Robotic Exploration/International Sp
ace Station/Where is the International Space Station

Author: Yannis Kotsanis, Spyros Mondelos

ANNEX 11.1 The Infographic of "The Real-World of the Length, the Time, the Mass and their

Relations" (Google Drive Link)

The Real-World of the Length, the Time, the Mass and their Relations @E‘?EﬁﬁﬁL
STEM LABYRINTH The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m2, m?, rad, kg/m?®, m/s, m/s2, N, J and W)
LENGTH -s,d,x,h  TIME -t MASS - m
meter m second: s kilogram- kg
angle - @ area-A velocity - v
®=S/R:rad.® A=x; %" m? v=s/t m/s period - T
T=t/N: s
volume - V acceleration-a  grav. accel-g  centr accel-
V=Axs: m® a=vit: m/s? g=W/m- m/s? a=v/R: m/s?
density - p force - F=m-a weight- W=mg centr force - F=m R
p=m/V- kg/m?® Newton: N (kg m/s?) Newton:- N (kg m/s?) Newton: N (kg.m/s?)
quantity - symbol
e -' m
seace MOTION FORCE ENERGY
@ (> e

The
Tesla
roadster car

The Cheetahs | The “rope” The The
motion ofa vs fall of the Newton’s
parachutist | cannonball

& the orbit
around the
Earth

o’e o o @ @ o =Y o oY

cydlist Antelopes

Ifographic Design & Cortert - V. Kotsanis. S.Mondelos paths, from easy to hard problems and from basic to advanced
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https://mathimages.swarthmore.edu/index.php/Rope_around_the_Earth
https://www.abc.net.au/science/surfingscientist/pdf/conundrum17.pdf
https://www.britannica.com/list/the-fastest-animals-on-earth
https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.britannica.com/animal/cheetah-mammal
https://www.britannica.com/animal/pronghorn
https://en.wikipedia.org/wiki/Electric_bicycle_laws
https://caask.ca/about-caa/advocacy-safety/bike-safety
https://caask.ca/about-caa/advocacy-safety/bike-safety
https://drive.google.com/file/d/1tyXJiyDt_oRywHeM3F96_WbTl43w4_fQ
https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-the-iss-58.html
https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-the-iss-58.html
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://drive.google.com/file/d/15JkPNMjwdN6LDQdYeCP3l6m0gl-Zqilh

ANNEX 12 STEM Labyrinth
LESSON PLAN 6

1. OVERVIEW

Lesson Topic From the free fall to the orbit of the satellites

Content Areas Physics, Mathematics, Technology

Duration of Lesson 2 * 45 min

Target grades/ Age 10th - 11th grade, ages: 16-17+

Brief description of the We discover the main features of the gravity with two real-world
lesson examples and one hypothetical:

1. study the fall of a parachutist (parachute jumper) with or without
air resistance, with or without the use of a parachute,

2. experiment with the Newton's cannonball

3. launch of the Tesla Roadster for escaping out of Earth’s
gravitational grip.

The main questions for these real journeys are about velocities,
distances, masses, forces and the orbits.

2. LEARNING OBJECTIVES
General objectives

using interactive applets and gamification for problem

solving
e applying knowledge about motion and force
Particular objectives e using the 32 main quantities length-time-mass and the 4

related quantities velocity-acceleration-weight-force
e applying physical & mathematical formulas for the
measurement of the previous quantities
21st century skills gained e using and processing information
e critical thinking and problem solving
e curiosity and inquiry
e collaboration

3. METHODOLOGY
Teaching methods e collaborative learning
e gamification

Teaching techniques e brainstorming
experimentation
problem solving
can read and follow given instructions
can calculate powers and roots
® can use the basic formulas of:
velocity-acceleration-weight-force
Materials e good internet connection

Prerequisites

W e e e e e e e e e e e e e e e e e e e e e e e e e

e whiteboard and/or interactive board and/or flipchart
e tablets (one tablet per two students)
e STEM Labyrinth App installed in the tablets
Resources used by the e 103 Guidelines
teacher e 104 Learning Modules
® STEM Labyrinth App
e Doukas School Problems 09, 16 and 17
(given at the Implementation Section)
Resources for the students ® YouTube and relates links 'r’,
e e e e e e e e e e ¥
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® STEM Labyrinth App
e \Web-based Apps
(links are given at the Implementation Section)

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (15 min)

- Introduction of the topic and the aims of the lesson

Two introductory experiments:

- Classroom experiment and discussion: Throwing two different paper sheets

- Watching “The astronaut's experiment with a hammer and a feather”
https://www.youtube.com/watch?v=2VfhztmK9z|

Main Activity (2*30 min)

[N

Discussion: What can cause the fall and delay or accelerate the fall?

Watching the video: “Bowling ball and feathers falling in vacuum” (NASA world's biggest
vacuum chamber) https://www.youtube.com/watch?v=E43-CfukEgs

Play with the App: D09-Problem “The fall of the parachutist” (doc file)

Discussion: The free fall and the horizontal shot

Play with the App: D16-Problem “The Newton’s cannonball” (doc file)

Discussion: From free fall to the law of universal gravitation

Play with the App: D17-Problem “The Tesla roadster car” (doc file)

Discussion: The speed of satellites. Depends on what?

Note: All the needed physical & mathematical formulas for the measurement of the quantities
are given to the ANNEX 12.1

N

0 0N U AW

Reflection/Closing Activity (15 min)

The students submit results from the apps to the teacher

The students give feedback of the learning process with the STEM Labyrinth App

The teacher or the students summarizes results and the teacher guides students to draw
final conclusions

5. EVALUATION / ASSESSMENT

Assessment Type: ® Score assessment from the STEM Labyrinth App (indicative)
(what is measuring, e (Qualitative assessment of students’ participation in the
assessing) discussion and answering of teacher’s questions

e Qualitative assessment of students’ collaboration during
the activities

Evaluation tools e Scoring measurement of the STEM Labyrinth App (optional)
(instruments)

6. Real-world application

e design questions to put the students in similar or other real-life situations (the questions
can also be asked by the students)
e real world research of similar cases

7. Assignment

e experimentation with the links of the "Fun Facts" of the 3 problems:
The experiment of Newton's cannonball: https://en.wikipedia.org/wiki/Newton s cannonball

Play with the interactive simulation “Newton’s Cannon”
https://physics.weber.edu/schroeder/software/NewtonsCannon.html
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https://www.youtube.com/watch?v=ZVfhztmK9zI
https://www.youtube.com/watch?v=E43-CfukEgs
https://docs.google.com/document/d/10AK6_3QdIlD5oN_XkhyV_OQ6pg8SXl6P/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1DsWbpKgxKmE_8gXuhZ6f9GkjrdNEsUTF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1dFL3S8gUyPySEZ70C8Hyy4djmjIPxVok/edit?usp=sharing&ouid=104543284679880525313
https://en.wikipedia.org/wiki/Newton%27s_cannonball
https://physics.weber.edu/schroeder/software/NewtonsCannon.html

|

Useful information about the orbital velocity of satellites and planets:
https://en.wikipedia.org/wiki/Orbital speed and the escape speed from Earth's surface:
https://en.wikipedia.org/wiki/Escape velocity and how to calculate orbital velocity:
https://enochko.com/blog/newtons-cannonball-and-orbital-velocity

The story of lauching the the Tesla Roadster https://where-is-tesla-roadster.space and where is

now live... https://where-is-tesla-roadster.space/live

Author: Yannis Kotsanis, Spyros Mondelos

ANNEX 12.1 The Infographic of "The Real-World of the Length, the Time, the Mass and their

Relations" (Google Drive Link)
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volume -V acceleration-a  grav.accel-g  centr accel-a
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o
.
SPACE MOTION

© o | e | 0o | e o

The Cheetahs | The “rope_”
motion ofa &the orbit

° around the
cydlist Antelopes

These words are something we hear a lot. in everyday life they have
a wide range of meanings. In science they have specific meaning.
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The Real-World of the Length, the Time, the Mass and their Relations

The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m2, m?, rad, kg/m?, m/s, m/s?, N, J and W)

quantity - symbol
unit: symbol

Ifographic Design & Cortert - Y. Kotsanis. S.Mondelos
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https://en.wikipedia.org/wiki/Orbital_speed
https://en.wikipedia.org/wiki/Escape_velocity
https://enochko.com/blog/newtons-cannonball-and-orbital-velocity
https://where-is-tesla-roadster.space/
https://where-is-tesla-roadster.space/live
https://drive.google.com/file/d/15JkPNMjwdN6LDQdYeCP3l6m0gl-Zqilh

4.6. AHanM3a Ha pa3IMYyHM KaTeropun Ha npobnemu o MobunHaTa anAnKaumja nNpeky
HEKO/IKY NMPYMepU CO UCT/CAMYEH ONKUC U NpUcTan

OnwTnte Kateropum Ha npobsiemu, Kako WTO ce ob6nacTUTe BO coApXKuHaTa (NpeameTn U Temu),
LesnTe, BO3pacTa U TEXMHCKOTO HUBO U 6-Te TUMOBM MNpallakba, 6ea NPEeTCTaBeHM BO NPETXOAHUTE
nenosu. OBae MoXeMe Aa M NpeTcTaBumMe CUTEe Kame20puu, ONLITU U cneundUUHK, BO CieiHUTE [Be

Tabenu. MpBMOT e 3a NpobaemuTe, a BTOPUOT € 33 NpallarbaTta.

Categories of Problems/Kateropun Ha npobaemu

Difficulty Levels
TeXXMHCKO HMBO
Subjects/MpeameTn

Topics/Temun
(Sub-Subjects/MoaTemun)

Ages/Bo3pacT
S/T/E/M

Type/Bug,

Science’s quantities
BennunHu Bo NpmupogHn
HayKu

easy, medium, hard / necHo, cpeaHo, TelwKo
Math, Science, Chemistry, Physics, Biology, Information Technology

Geometry, Algebra, Functions, Trigonometry, Proportions, Probability,
Climate change, Global warming, Renewable energy, Environment,
Sustainability, pH, Atom, Organic compounds, Oxidation, Mechanics,
Kinetics, Motion, Newton laws, Astronomy, Reproduction, Genetics,
Bacterial transformation, Viruses, Programming, HTML, Passwords,
Algorithms

14-15, 16-17, 18+

real-life, thought (experiment)
simple, complicated, complex, chaotic (D. Snowden)
ill-defined, well-defined

length (meter), mass (kilogram), time (second), electric current
(ampere), thermodynamic temperature (kelvin), amount of substance
(mole), luminous intensity (candela),

(units/eguHuum)
area, volume, angle, speed, acceleration, density,
force weight, energy, power

MocTojaT MHOTY CTYAuK, UCTPArKyBatba U pedepeHum 3a BUA0BuTe Ha npobaemu. Npumep ce 4-Te TMna
Ha nNpobaemun: eOHOCMABHU, KOMIAUUUPAHU, CA0XEeHU, xaomuyHu (npeanoxeHu og CHoyaeH). 3a
HalwuTe uenn, Hue ce GoKycMpame Camo Ha HAy4HU rpobsemu KOU MOXKAT Aa 6uaaT uan peasnHu
npobaemu AU MUCNOBHM Npobaemu/ekcnepumeHTn. ELeH npucTan 3a cnpasByBakbe CO OBOj BUA
npobaemu, NOBpP3aHK CO HacTaBHaTta nporpama CTEM, e Aa ce 3ano4YHe CO FMaBHUTE KOHLENTM UK
KOMYUHU (M HUBHUTE eamHuum). Cedymme OCHOBHU MepHU eOUHUUU U u3sedeHume 00 Hue ce
npemcmaseHu Ha ciedHUme C/AUKU:
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Source: NIST Special Publication 330:2019, Table 2.

S| BASE UNITS

TRADITIONAL DERIVED COHERENT DERIVED UNITS WITH SPECIAL NAMES AND SYMBOLS
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https://steam-edu.eu/infographics
https://www.nist.gov/pml/owm/metric-si/si-units

MpunuyHo ronem npoueHT og 100-te npobnemn Ha STEM NaBUPUHTOT € MOBpP3aH CO OBME
byHOAMEHTaNHM KOIMYMHW HA BpemMe, AO/KMHA M Maca U MHOTY O, HUBHUTe aepwsaTtu. Taka, ro
KOHCTpyupasme HPorpapumKoT:

“The Real-World of the Length, the Time, the Mass and their Relations”, ru coap»at natekuTe Ha
TpuTe dyHAaMEHTaHM cucTeMn Ha eguHuum (m-s-kg) n nssegenmnte og Hms (m?2, m3, rad, m/s, m/s?,
kg/m3, N, J and W). OBoj uHdorpadpuk nma ase rnasHu LENus:

1. pfa rv nokaxe Bpckute u popmynute nomery Bpeme, A0/KMHA U MaAca, U HajBaXKHUTE eanHULM

n3BeAeHN Of, HUB, U
2. [a HV MOMOTHaT Aa ja creguMme naTekaTa 3a Au3ajHuparbe U u3buparbe Ha nosp3aHu npobiemu.

ﬁ The Real-World of the Length, the Time, the Mass and their Relations g?}r:—?gﬂ’,‘jﬁ
STEM LABYRINTH The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m2 m3, rad, kg/m?, m/s, m/s? N, J and W)

LENGTH -s,d,x,h  TIME -t MASS -m

meter: m second: s kilogram: kg
angle- @ area-A velocity - v ’
¢=S/R:rad,® A=Xy Xz m? v=sit: m/s period-T
T=tIN: s

volume -V acceleraion-a  grav.accel-g  centr accel-a

V=Axs: m® a=v/t: m/s? g=W/m: m/s? a=v¥/R: m/s?
density - p force-F=ma  weight- W=mg centr force - F=mVR
p=m/V: kg/m? Newton: N (kg.m/s?) Newton: N (kgm/s?)  Newion: N (kg.m/s?)

quantity - symbol energy- E=Fx
unit: symbol Joule: J=N.m, Cal

: power - P=Fx/t=Eft
' y) Watt: W=J/s

SPACE MOTION FORCE ENERGY
@ (6] 6 0o @ @ @ (s o {10} (11} @ ®
The | Cheetahs |The “rope”| STEHLEYTH The The The
motionofa  vs | &the grtz’t B fall ofthe | Newton’s Tesla
cyclist | Antelopes aroe;anrth = parachutist | cannonball | roadster car

blems have been created using related "evolution”

“These words are something we heara |
rd problems and from basic to advanced concepts.

o wide range of meanings. In science they | Infographic Design & Contert - Y. Kotsanis, S.Mondelos

MpeTcTaBMBME NPUMEP 04 NAaHMpParETO Ha Yac 3a “Moving on the surface or around the Earth” (pen
4.5 n AHekcm 11/12.1) Koj ce 6asupa Ha cheaHuTe Tpy npobaemu:

e D12: “From the “rope around the Earth” to the “orbit of the ISS” (doc file),

e D10: “Cheetahs vs Antelopes” (doc file),

e DO07: “The motion of a cyclist” (doc file).
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https://docs.google.com/document/d/1xsnWMOQT-se2b-4YxZR6biCZWw4ZuDnF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1BqTzTonkuW7SHo3HcIrFSuNufLyEgNzq/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1YQVyNkW2pBcqAH4TrobOxzn8zjXcDCLr/edit?usp=sharing&ouid=104543284679880525313

CnnyeH npumep e npeTcrtaBeH Bo AHeKc 2 Bo MnaHunpaneTo 3a yac “From the free fall to the orbit of
the satellites” Koj e HanpaBeH BP3 OCHOBA Ha cnegHuTe Tpu npobnemu:

o DO09: Problem “The fall of the parachutist” (doc file),

e D16: Problem “The Newton’s cannonball” (doc file),

e D17: “The Tesla roadster car” (doc file).

Categories of Questions/KaTeropuu Ha npaluarba

Type/Bua 1.

Content of questions/ 1.

CoapuMHa Ha 2.
npawarbarta

10.

11.

12.

13.

14.

15.

16.

17.

MCQ (Multi Choice Question)/npalwarba co noBekeyneH n3bop
TRUE/FALSE/TO4HO-HETOYHO

MC-Image (Multi Choice with Image question)/n360p oz cavka
Matching (with text question and text answers)/nosp3yBatrbe

Fill the Gap (number)/aononHysarbe (6poj)

Fun Fact/3abaseH/nHTepeceH ¢paKkr

analyzing diagram/aHanunsuparbe Ha anjarpam

applying technique(s)/npumeHa Ha TEXHUKU

applying theory/npumeHa Ha Teopuja

applying rules/npumena Ha npasuna

calculating formula(s)/npecmetyBarbe no popmyna

calculating units/npecmeTyBatbe eaMHULK

case study/ctyauja Ha ciyyaj

checking the results (the physical meaning)/nposepyBatse Ha pe3yatar
choosing the right formulas/usbupate Ha TouHa dopmyna
coding-programming/Kkoauparbe-nporpammparse

combining the right formulas/kombuHupatrbe Ha TOUHKU dopmyn

create an artifact (document, spreadsheet, diagram, npicture,
etc.)/cospaBarbe Ha apTedKaTu

explore an artifact (document, visualized object, application,
etc.)/mcTpaxyBarbe Ha apTedakTu

following algorithms/cneperbe Ha anroputmm
open question (as a “fun fact” for brainstorming)/oTBopeHu npawarba
play a game/vrpare Ha Urpu

solving a sub-problem/pewasate Ha nog-npobaemu
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https://docs.google.com/document/d/10AK6_3QdIlD5oN_XkhyV_OQ6pg8SXl6P/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1DsWbpKgxKmE_8gXuhZ6f9GkjrdNEsUTF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1dFL3S8gUyPySEZ70C8Hyy4djmjIPxVok/edit?usp=sharing&ouid=104543284679880525313

18. study a reference (link, data, etc.)/npoyuyBarbe Ha pedepeHum
19. using experiments/KopucTerbe Ha eKCnepumeHTU
20. using simulations/kopucTerbe Ha cumynaumm
21. watching a video/rnegatbe Ha Bugea
Formulas/Functions logical, statistical, financial, trigonometry, engineering/noruukn,

CTaTUCTUYKKN, GUHAHCUCKM, TPUTOHOMETPUCKM, MHKNHEPCKM
dopmynn/yHKuUMM

Annvkauumjata CTEM J1aBUPUHT MMa LWECT pas/IMdHM BUAOBU Ha npallakba (aHanusmpaHu BO
NpPeTXoAHUTe AeN0BK).

NcTo moxeme ga rm KaTeropusmpame npobsiemute cnopes coapxuHa. Mimame noseke og 20
Pa3NYHKU BMAOBU Ha Npalama. MHAMKATMBHM NpMMeEpPU o, NpalakbaTta U MHTepecHUTe GaKkTU Kou

MOKe 4a M Hajaeme BO anauKaumjaTta ce cnegHuTe:

KaTeropuu Ha coapsKiMHaTa Ha npallakbaTa Kako noa-npobaemu

analyzing Can you match which graph A, B, and Ciis related to distance, velocity,

diagrams acceleration/deceleration and time?

applying The A4 printing and office paper has height - width (mm/inches) and the ratio of height —

rules width (measure with a ruler the height and the width of the two sides of the paper in cm
or inch).

applying The light is an entity that can be described as either...

theorem particle/wave or ray/wave or ray/particle or heat/wave

calculating If the mass of the cyclist along with his bicycle is m = 60 Kg what is the resultant force

formula (Newton) exerted on him to accelerate (use the acceleration of the bicycle from the
previous question)?

calculating The International Space Station orbits Earth at an average altitude of approximately 250

formulas miles (A=~400 km). How many kilometers is the circumference-orbit of the ISS, around

the equatorial circumference, if the equatorial radius is 6378 km?

calculating units | In our example, since the two animals are 150 meters apart, the antelope seems to be
able to escape! How many meters will the cheetah finally be able to approach her in
these first 20 seconds at maximum velocity, which it will then stop?

checking the The two companies have five different categories of employees (General Director,

results Managers, Professionals, Technicians, and Service Workers), the same number of
employees (100), and the distribution of their salaries are presented in the table. What is
the total of the monthly salaries for the two companies? The same or different or there is
not clear data for the answer.

choosing the Which of the following has firstly determined for the calculation of the Earth’s “weight”?

right formulas

coding- When the robot receives a “start game” message, (this is an event driven structure), a

programming forever loop is starting, that checks if the mouse clicks the button of the game. Then...

coding- Can you write a program that calculate all the above numbers for any rectangle A * B?

programming

create an It would be useful to create a table-worksheet (on paper or digital) of air-line (flight)

artifact distances for these five cities in all pairs (using e.g. Google Sheets or MS Excel, from a site
e.g. https://www.distance.to). The table could be like the Image (but in air-line
distances).
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explore an Currently, Tesla is located more than 360 kms from Earth and 280 million km from Mars,

artifact going at an approximately speed of 6-7 km/s (with the same approximately speed of the
“Cannonball” problem). LIVE ORBIT: https://where-is-tesla-roadster.space/live

explore an Infographic: The story and the STEAM behind my bike

artifact https://drive.google.com/file/d/1tyXJiyDt oRywHeM3F96 WbTI43w4 fQ/view?usp=shar
ing

following Algorithms are step by step instructions used to solve a problem. What does the diagram

algorithms represent?

open Can you think of and explain how you found the answer? Can you generate your
solution? Can you find an arithmetic expression for the calculation of this problem?

play a game Play the game "Chat noire". Can you keep the cat from running off the game field? Play

the game 10 times. Place the obstacles next to the cat. How many times did you win?
You probably won very few times! www.gamedesign.jp/sp/cat (if the link doesn’t work,
you can use another browser e.g. Google Chrome, or change settings on security level of
your browser).

solving a sub-
problem

Five different teams are working together in different cities in Europe. They want to
travel to the other cities. These cities are: Paris, Amsterdam, Vienna, Budapest and
Bucharest. How many pairs of neighboring countries do we have?

solving a sub-

Two parachutists with the same weight, fall at the same time and from the exact same

problem height and open their parachutes at the same time, the first falls from a no moving
helicopter and the second falls from a moving plane. Who will land first?

study a https://www.britannica.com/list/the-fastest-animals-on-earth and

reference (link) | Springboks Antelopes vs Cheetahs | Wild Africa | BBC Earth

using Experiment with the interactive simulation “Newton’s Cannon” (that it is based on a

simulations thought experiment and illustration from the Isaac Newton's book):

https://physics.weber.edu/schroeder/software/NewtonsCannon.html

watching a video

Bowling ball and feathers falling in vacuum (NASA world's biggest vacuum chamber)
https://www.youtube.com/watch?v=E43-CfukEgs

PN AN
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http://www.gamedesign.jp/sp/cat
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5. [lnnoT Tectupamre
Ha mobuaHaTa
ananKauuja
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5.1. ®opmynap 3a eBanyaumja Ha CTEM JlaBupuHT npobnemuTe

ANNEX 13 PEER EVALUATION FORM FOR STEM LABYRINTH PROBLEMS

Organisation:

Code:

Problem Title:

| Underline the answer:

e Technical specifications:
Contains Keywords: yes / no
Given the Difficulty Level: yes / no
Is it difficulty level appropriate? yes/no

What age is the problem appropriate for: 14, 15, 16, 17, 18

Involves only questions type provided by template: yes / no
Question answers are clearly given according to the template: yes / no
Hints are given as only a text or an image: yes / no

Il Tick the box of the extent to which you agree about the following statements:

e Usefulness:

1. It has aclear purpose and aims

strongly agree agree neutral disagree strongly disagree

2. It contains reliable data.

strongly agree agree neutral disagree strongly disagree

3. Allows the development of problem-solving skills, digital skills, creativity, critical or
analytical thinking strategies and constructiveness.

strongly agree agree neutral disagree strongly disagree #
r
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4. Helps students apply math and science through authentic, project based or hands-on learning

strongly agree agree neutral disagree strongly disagree

5. It can be used in the school environment (during classes or as an extracurricular activity)

strongly agree agree neutral disagree strongly disagree

e Legibility and Design of the problem:
6. It has a clear readability and it is easy to follow the hints

strongly agree agree neutral disagree strongly disagree

7. The type of questions are chosen appropriately

strongly agree agree neutral disagree strongly disagree

8. There is good hierarchy/organization of questions and relevant hints

strongly agree agree neutral disagree strongly disagree

9. Graphics-images are good quality, not distracting and consistent.

strongly agree agree neutral disagree strongly disagree

10. Includes the use of (or creation of) technology.

strongly agree agree neutral disagree strongly disagree

11. Involves students in using an engineering design process

strongly agree agree neutral disagree strongly disagree

12. Engages students in working in collaborative teams

strongly agree agree neutral disagree strongly disagree

e Content:
13. The content of the problem addresses a real-life problem

strongly agree agree neutral disagree strongly disagree

14. The problem depicts a creative approach of explaining the idea suggested by the title

strongly agree agree neutral disagree strongly disagree

15. The problem depicts an innovative approach of explaining the idea suggested by the title

strongly agree agree neutral disagree strongly disagree

-

N
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16. The problem provides a framework for developing and enhancing skills and competencies
in the context of STEAM, that is skills and competencies for understanding, organizing,
communicating, exploiting in real life, problem solving and reasoning and assessing and
investigating relevant concepts and processes.

strongly agree agree neutral disagree strongly disagree

17. Reinforces relevant math and science standards

strongly agree agree neutral disagree strongly disagree

e Overall evaluation
Is the problem appropriate to the description given by the project output? yes / no

Provide notes about what you noticed and like/don't like about the STEM Labyrinth problem
and recommendation for improvement

Evaluator:

Organization:

\

= B B B e
-
\
AN )
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MpeTxoaHWOT dopmMmynap ro KopucTelle ceKoja opraHuMsauMja 3a Aa M OUEeHM AM3ajHUpaHuTe
npobnemu, npea Tve Aa buaaT NnoAroTBEHM 3a NOCTaByBatbe HAa MOOMAHATA an/IMKalMja o4 CTpaHa Ha
AnsajHepuTe. OBaa eBasyaumja ce ogpKa Bo 13-TMOT mecel, 04, NPOEKTHUOT LIMKAYC U MMalle 3a Len
03 ro NPOLEHU U OLEHM KBAaNUTETOT Ha AM3ajHMpaHUTe Npobsiemun, Kako M Aa M Kopermpa curte
rpeLKu AOKOKY bBuaaT OTKPUEHM oA, CTPaHa Ha eBaslyaTopuTe.

5.2. dopmynap 3a eBanyaumja og, NMNOT TECTUPAHETO CO YYEHULUTE

CnegHuoT npalanHuk belle cnpoBeaeH Ha cpeaHolikonum (Bo3pact 14 - 18 roamMHn) Bo 3emjute
naptHepu. Mmawe 3a uen aa ja oueHu BETA Bep3ujaTa Ha mobuaHaTa anauKauuja. Toj bewe
CnpoBefeH 3a BpemMe Ha NWAOT TeCcTUpPakeTo Ha anauvkaumjata u HuM obesbesyBa 3HAYajHU
nHdopmaumm 3a nogobpysarbe Ha MOBUNHATA anMKaumja.

ANNEX 14 PART A: STUDENTS’ QUESTIONNAIRE

Total number of participants on Pilot Testing of Mobile App:
1. Organization

2. Age of the students:

Legibility of Content
3. The font choice, size and color used are legible:

4. The color scheme does not hinder the ability to read
5. Spacing and layout used are legible:

Design and Aesthetics

6. Appropriate use contrast and color:

7. Graphics are good quality, not distracting and consistent:

8. The app is easy to follow, and the overall design facilitates the understanding:

9. ltis easy to navigate through the mobile app and you are aesthetically pleased while doing
so:
Content

10. The content of the problems depicts a creative approach of explaining the idea

suggested by the title:
=7
1,7

e e e e
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12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

. The content of the problems depicts an innovative approach of explaining the idea

suggested by the title:

. The problems provide a framework for developing and enhancing skills and
competencies in the context of STEAM, which is skills and competencies for
understanding, organizing, communicating, exploiting real life, problem solving, decision
making, and understanding causation.

The App can help me to achieve my STEM learning goals:

Usability

It is a user friendly:
Mobile app’s features are easy to be used:

It is easy for first-time users to complete basic tasks.

Users can personalize their journeys (App gives the user a sense of freedom and
transparency.)

Overall evaluation

Provide notes about what you noticed and like/don't like about the Mobile App, and
what can we do to improve the app?

How satisfied are you after using the design was?

How would you rate your overall satisfaction with our Mobile App?

Would you recommend this app to your friend or colleague?

PART B: REMARKS AND COMMENTS FROM TEACHERS/RESEARCHERS

. Explain briefly and clearly in which problem from the Mobile there was issues and

describe it. (This will be allocated to the Mobile App developers for further update and

im

23

provement of the Mobile App)

. Any other comments and suggestions from teachers — piloting the Mobile App
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5.3. M3BewwTaj o4, NnA0T TeCTUpareTo Ha MobuaHaTa anaMKaluuMja opraHnM3npaHo BO
napTHep y4yunuwiTaTa

OBoj M3BewTaj ce 6a3mpa Ha pesynTaTuTe of NpallanHULMTE o4 NUIOT TECTUPaHeTO HaMeHeTH 33
eBajslyaumja Ha MobunHata annukauuja ,,CTEM J1laBUPUHT” BO 3emjuTe MapTHEPU HA MPOEKTOT
HacnoseH ,, CTEM JIaBMPUHT - mMeToA 33 3ronemyBatb€ Ha HMBOTO Ha 3HAeHe NpeKy peluaBakbe
npobnemn” (ped. 6p. 2020-1-PT01-KA201-078645) PpunHaHcupaH og nporpamaTa Epasmyc+.

CeKoj nmapTHep opraHM3upalle NUAoT TecTUparbe Ha beTa Bep3unjata Ha mobuaHaTa anamnkauunja co
yyeHuum. OBOj AeN ro COAPXKM PEe3MMETO Ha CMTe U3BELUTan 04, NapTHEPUTE, KaKo M 3aKaydoumTte u
npenopaknte o4 HacTaBHMUMTE/UCTpaxKyBaumTe. [IMNOT-TECTUPAbETO WM  OBO3MOMM  Ha
HacTaBHUUMTe/KpeaTopuTe Ha Npobiemm 4a ro NpoLeHaT M3rieaoT Ha npobaemuTe Bo ananKaumjarta,
neppopmaHcnTe, GYHKLMOHANHOCTA M LLEJIOKYMHOTO 33a,0BO/ICTBO OZ, HEj3SUHOTO KOpPUCTEHE.

BKynHMOT 6poj Ha yyeHMLM KOWM y4yecTByBaa BO MWIOTUpareTo Ha BeTa Bep3njata Ha mMobunHaTta
annukaunja 6ewe 150 cpegHowKonum (Ha Bo3pacT o 14 - 18 roanHu) o 3emjuTe NapTHepPW.

Age

= MN360poT Ha GOHTOT, rofeMmnHaTa 1 6ojaTta LUTO Ce KOPMUCTAT CEe YUT/IMBU: LLEJIOCHO Ce COrlacyBam
(35%), ce cornacysam (55%), HeyTpanHo (10%)

= [lanetata Ha 60U He ja NonpeyyBa CNOCOOHOCTA 3a YMTakbE: LENOCHO ce cornacyBam (37%), ce
cornacyBam (48%), HeyTpaneH cym (15%)

=  VYnotpebeHuTe npasHM MecTa U pacrnopes ce UYUTIMBU: LENOCHO ce cornacyBam (28%), ce
cornacysam (48%), HeyTpaneH cym (24%)

= CoopBeTHa e ynoTpebaTa Ha KOHTpacT M 6oja: uenocHo ce cornacysam (27%), ce cornacysam
(50%), HeyTpaneH cym (23%)

= [paduKuTe ce co gobap KBANUTET, HE FO OAB/IEKYBAAT BHUMAHUETO N C€ KOH3UCTEHTHU: LLe/IOCHO
ce cornacyBam (26%), ce cornacysam (45%), HeyTpaneH cym (29%)

= AnJMKaumjaTa e JlecHa 3a cnefere, a LeIOKYNHUOT AU3ajH ro 0/1eCcHyBa pa3buparbeTo: CUTHO ce
cornacyBam (27%), ce cornacysam (50%), HeyTpaneH cym (23%)

= JlecHO e ga ce ABUKMTE HU3 MODOMIHATA ananKaumja U BMe CTe 3340BOJIHN AOA€EKA O NpaBuTe
TOAa: LEeNoCHO ce cornacysam (25%), ce cornacysam (70%), HeyTpaneH cym (5%)

=  CoppXuHaATa Ha npobnemuTe NpUKarKyBa KpeaTMBEH MpucTan Ha objacHyBatbe HAa wmAejata
npeasioxeHa BO HACAOBOT: CUM/IHO ce cornacyBam (26%), ce cornacyBam (65%), HeyTpaneH cym
(9%)

=  CoppXuHaTa Ha npobnemuTe NpPMKaxKyBa MHOBATMBEH MpPUCTan Ha objacHyBarbe Ha uAejaTta
npeasioxeHa BO HACAOBOT: CM/IHO ce cornacyBam (25%), ce cornacyBam (60%), HeyTpaneH cym
(15%)
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MNpobnemnte o06e3beayBaaT pamKa 3a pasBMBakbe W yHanpeayBakbe Ha BeWTUHUTE WU
KOMMeTeHUUnTe BO KOHTEKCT Ha CTEAM, a Toa ce BewWwTUHW U KOMMEeTeHUMM 3a pasbupatmse,
opraHusupare, KOMyHMKauMja, NPUMEHa O0f, PeanHUOT KWUBOT, pellaBarbe npobaemm,
OOHecyBae 04JyKM M pasbuparbe Ha Kay3anHocTa. CMIHO ce cornacyBam (30%), ce cornacyBam
(61%), HeyTpaneH cym (9%)

AnauvKaumjaTa MmoXKe 432 MW NOMOTHe Aa r'M NOCTUrHam mouTe Lenm 3a yvyere CTEM

neutral

strongly agree

30%

agree
62%

JlecHa 3a KOPUCHUKOT: CUIHO ce cornacysBam (38%), ce cornacysam (58%), HeyTpaneH cym (4%)
dyHKUMUTE Ha MOBMIHaTa an/inKalMja ce IeCHU 32 KOpUCTEHE: CUIHO ce cornacysam (31%), ce
cornacyBam (64%), HeyTpaneH cym (5%)
JlecHa e 3a KOPWUCHUUWUTE KOW 3a MpPBMaT M 3aBpllyBaaT OCHOBHWUTE 3aZayu: LLEJIOCHO ce
cornacysam (24%), ce cornacysam (55%), HeyTpaneH cym (21%)
KopucHMuMTe MoXKaT fda M nepcoHanmsupaat csoute npedepeHum (AnamMkauumjata My aaBa Ha
KOPUCHUKOT 4yBCTBO Ha cnoboda M TpaHCMapeHTHOCT.) CUAHO ce cornacysam (23%), ce
cornacyBam (61%), HeyTpaneH cym (16%)
Hanuwete wro cte 3abenexane n WTo BM ce gonafa/He BW ce gonafa Kaj annuKauujata 3a
MOBUIHM ypeaun 1 LWITO MOXKeME [a HanpaBume 3a Aa ja nogobpume anamkaumjata?

HeKkou oa gaaeHUTe 04roBOPU Ce CAeaHM:

- belwe HaBWUCTUHA NeCHO Aa Ce KOPUCTU U MU ce Aonara GaKToT WTO MoXKe fa ro usbepete

HUBOTO.

- MHory aobpa anavKkaumja 1 necHa 3a ynotpeba.

- Hu gaBa noBeKe WaHCK AypW 1 aKo 3rpeLuMme, 3a 4a MOXKe [a Hayuume.

- OannYHa anaunKaumja, ke ja Kopuctam 3a YYUIuLLHA Lenu.

- Taa e necHa 3a KopucTere 1 AaBa MOXKHOCT Aa ce n3bepe HUBO Ha TEXKMHA U KaTeropumu.

- JIMHKOBUTE Ce OANNYHM N HanpPeLoKOT HMU3 IaBUPUHTOT e ybaBa uaeja
Ko/Ky cTe 3a40BOIHN MO KOPUCTEHETO Ha AN3ajHOT? CUAHO ce cornacyBam (31%), ce cornacysam
(62%), HeyTpaneH cym (7%)
KaKko 61 ro oueHMIe BalleTo CeBKYMHO 3a40B0JICTBO 04, HallaTa MobuiHa anauvKauuja?
[anu 6u ja npenopayasne oBaa anaukaumja Ha BalIMOT NpujaTen uau Konera? fa (75%), He (0%),
Moxkebu (25%)
HacTtaBHMUMTE M crniofenunja KpaTKO M jacHO MOTELKOTUUTE WAU HeAOoCNeAHOCTUTE Kou ce
nojasuja BO npatarata. (Ha nporpamepute um 6ea NOCOYEHU UCTUTE CO LGN axkypupare U
nogobpysarbe Ha MobUAHaTa aniMKauuja u cute npobaemmn 6ea HaaMUHATK)
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6. 0ueHyBake Ha
3HaeHaTa U BELWUTUHUTE
Ha Y4EeHUNLUUTE CO
MObuiHaTa ananKaumja
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CTEM npucTanoT “uma cBoja rnaBHa Len Aa ' 3roJieMu 3HaeraTa M BeWTUHUTE Ha YYeHUUUTE, Co Lien
[Aa M eayumpa M ocnocobu ycrnewHo Aa ce coo4yaTt co npeavs3BuLuMTE BO OMWTECTBOTO BO 21 Bek.
HamepaTa e ga MM ce OBO3MOMKM Ha YYeHUUUTE A3 ja 3ronemaT HMBHaTa cnocobHOCT Aa peluaBaaTt
npobaemu NpeKy NHTErPUPAHOTO U MHTEPAUCLUNANHAPHO NPaKkTUYHO CTEM yuerse.

CnocobHocTa 3a peluaBakbe Npobaemu e efeH o4, HajBarKHUTE acneKTU BO YYeHEeTO NPUPOAHU HayKK
M MaTemaTuKa. BellTMHMTe 3a pellaBatbe NpobaemMu ce MHOTY Ba)KHM UM Mopa Ja ce pa3BuBaarT,
nopaay CNOMeHOCTa Ha pellaBakeTo Npobaemu Kako KOrHUTMBEH npouec. Mokpaj Toa, npeky
pelwaBatbe Ha npobnemu ydyeHuumute ro nogobpysaat M npoanaboyyBaaT CBOETO KOHLLENTyasHO
pasbupamse.

MaKo BelTUHUTE 3a pellaBatbe NpobieMu ce BaXKHM U ce eaHa oA rnasHuTe uenv Ha CTEM npucranor,
HEKOJIKY CTyAMM MOKarKyBaaT [eKa CNocobHOCTa Ha yYeHMUMUTe Aa pelasaaT npobsemu e ce yuwre
HUCKa. MoBeKeTo 04 yYeHULMTE He KOPUCTaT CTPaTELWKM NPUCTan, TYKY KOPUCTaT MexaHUYKM npucTan,
6e3 HMBHA BWHA. PeneBaHTHaTa AuTepaTypa Npen cé MoKa)kyBa AeKa 06pa3oBHUTE CUCTEMMU He
ycnesaaT Aa UM MPeTCTaBaT Ha yY4eHUUUTE COOABETHU CPeAMHM 3a yuyere, a 0CObeHO CO CO0ABETHU
MeTOoAM 3a OLeHyBatbe: HacTaBHaTa Nporpama M Hej3MHOTO OLEeHYBake ce A0CaaHU, ja NOTTUKHYyBaaT
HacTaBaTa 04, TECHO A0 HUCKO HMBO, TECTOBM 3aCHOBAHM HA $aKTK, HE ja MOTTUKHYBaaT KpeaTMBHOCTA
W TO UCKAY4YyBaaT MHO3MHCTBOTO ydYeHuuM. MefyToa, UCTparKyBarbaTa MOCTOjaHO MOKarKyBaaT AekKa
YYEHULUTE N HACTaBHULMTE MOKaT Aa 6uaaT NpMBAEYEHM 3@ HayKa M maTemaTMKa Koja BKAy4yyBa
KpeaTMBHOCT, peLlaBatrbe npobsieMmn, Moaennpamre U MHTepecHU npoektn. Cekoja BM3uja 3a pedopmu
Tpeba Aa Hajae HauMHK 3a cNpoBeayBatbe Ha TaKBUTE aKTUBHOCTM HU3 HacTaBHaTa nporpama.

KnydHaTta, ueHTpanHa cTpaternja e ga ce BKAyYaT Adeuata M MaaguTe BO HayKa M mMaTemaTuKa Ha
HAUYMHK KoM ce (i) aBTEHTUYHM U (ii) MHTEPECHM U 3HAYAjHM 32 CaMUTe YYeHULM. TEPMUHOT aBTEHTUYHO
OLleHyBakbe Ce KOPUCTM 33 Aa Ce OnuLle OLLeHYBaHEeTO, KOe o OLEeHYBa 3HAeHEeTO 32 COAPMKMHATA,
KaKO W ALONOSIHUTENHW BELUTUHM KaKO KpeaTUBHOCT, copaboTKa, peluasarbe npobiemu n MHOBALLMK BO
peanHun KOHTeKCTU. CuctemaTtckuTe pedopmmn Gapaat BHUMaHME Ha MHOTY pPOHTOBM, MOYHYBAjKM Of,
npoueHKaTta. 3HauuTenHUTe Nofo6pyBaka BO NeAarornjata M aHraXXMaHoT Ha yY4EHULUTE MOopa Aa ro
npedpnaT akLEHTOT Ha GOPMaATUBHOTO OLeHYBatbe (BUAM MOBUIHM ananKaLLMKM) BO CaMaTa YYUAHULA
W Noganeky o4, CyMaTUBHO OLLEHYBak e 3aCHOBAHO Ha McnuT. OBa e NoTpebHO 0cobeHo 3a pesynTaTuTe
O/L, y4eHETO Ha MOBMCOKO HMBO, KaKo LITO ce A1aboKOTOo KoHLEenTyanHo pas3buparbe 1 cTpaTernuTe 3a
pelwaBare Npobaemm, HO UCTO TaKa e K/ayd 3a oxXpabpyBatbe Ha yYeHUUMUTE Aa Npe3emaT KOHTPo1a U
Aa ro ,perynvMpaat” concTBeHOTO yyewe. MCTO Taka, moxe [a A03BO/IM HacTaBHaTa nporpama u
HacTaBaTa Aa ce pa3BMBaaT OKOJly UHTEpeCcUTe Ha YY4eHMUKOT, WTo e uenta Ha CTEM npuctanot. Hekoun
yyeHUUM umaaT notpeba fga 6MAAT MOBTOPHO aHrA)KMPAHW BO MNPOEKTU CO YMETHUYKM WK
OMNIUTECTBEHM aKTUBHOCTM Kou BKAydyBaaT CTEM, wTto npetcraByBa CTE(A)M u apyru MHTErpMpaHmu
WUAN UHTEPANCUMNANHAPHU NPOEKTHU.

YunnuuwHata nporpama um Hej3MHOTO OLEeHyBake Ha KpajoT ce oapedeHW of NOJINTMKATa, HO CeKoja
pedopma o cBoja cTpaHa bapa o4 HAaCTaBHMLMTE Aa Ce BKAy4aT BO OLLeHYyBameTo. MpoLecoT ke buae
[OOJr, 33 KOj HajBepojaTHO Ke buaat noTpebHu 20 roanHm 3a aa ce 3aspwu. Cenak, Toj Mopa UTHO Aa
3anouHe.
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6.1 OueHyBat€ Ha y4eHEeTO BO MHTepaucumnnanHapHoTo CTEM obpasoBaHue

CTEM ob6pa3oBaHueTo co npaBo A0bu cé norosiemo BHMMaHMe BO NociegHuBe roavHwu. EgHa
CYWTMHCKA  KapaKTepuctTuka Ha CTEM  o6pasoBaHMeTo e  WHTepAMCLUMNINHAPHOCTA.
NHTEpANCUMNANHAPHOTO 3Haeke € KPUTUYHA KAPaKTEPUCTMKA BO pPELIABAHETO Ha peanHuTe
npobnemn. CTEM o6pasoBaHMETO € BOAEHO 04 AeHellHaTa C/0XeHa MNOJMTUKA U eKOHOMCKM,
COUMjalHW W  EKONOWKU npobaemn Kou 6HapaaT peweHuja, KoM Ce WHTErpupaHn MU
MHTEPANCLUNANHAPHM MO Npnpoaa. EAHOCTABHO KaXKaHO, TOa € CpeACTBO 3a NOBP3yBaHEe Ha YHYEHETO
Ha ydeHuumTe HM3 gucumnamHute CTEM.

Cenak, pa3BojoOT Ha Ba/AHA U AOBEPAMBA NPOLEHKA HA MHTEPAUCLUUNAMHAPHOTO yvyere B0 CTEM
bewe npeamnssuKk. Mmajku npeasma, geka TpPaanLUMOHANHNOT NPMCTan 3aCHOBaH Ha AUCUMMNINHA ce
ywTe e AOMWHaHTeH BO 06pa3oBHMOT CUCTEM, KaKo Tpeba Aa ce oueHyBa UHTEPAUCUUNINHAPHOTO
CTEM ob6pa3oBaHMe NMOKPEHaA MHOTY FPUXK. Ha npumep, MHTErpnpareTo Ha 3HaeraTa M BellTUHUTE
BO HacTaBaTa M YUYEHETO KaKo MepPJINB UCXOA, NOCTaBYBa 3HAYNTENHM NPeaAn3BMLUN. MaKo noBeKkeTo o,
nporpamute CJTEM umaaT 3a uen ga ro nogobpaT MHTEPAUCUMMIMHAPHOTO pa3buparbe mam
BELWTMHUTE HA YYEHUUWUTE, HUBHUTE NPOLEHKM eaBaj Ce cnpasByBaaT co oBaa uen. Cnopeg Toa,
NoCTOojaT HEKOJIKY NPeAn3BMKYBaYKM Npallarba Bo oLeHyBareTo Ha CTEM obpa3oBaHMeTo, KOM Mopa
03 ce peLlaTt nopaan MAHNOT Pa3BOj BO BUCTMHCKATA HAaCOKa.

EoHo oa npalwakrbata e Aeka uHTepamcumnnamHapHocta Bo CTEM obpa3oBaHMeTo ce 3ema 34paBo 3a
rotoBo. Bo peanHocTa, Toa HE € HUTY EKCMIMLUTHO TEOPETU3MPAHO, HUTY A06p0 apTuKyanpaHo. CTEM
MHTerpaumjata He e e4HOCTaBHO 34y KYBatbe Ha AMCLMMINHU KaKO KOHIIOMeparT - Taa Tpeba ga buae
,HamepHa“ u ,cneundunyHa”, umajkm rm npeasua BpCcKUTE Mefy AUMCUMMNAMHW BO HacTaBHaTa
nporpama. EAHOCTaBHOTO Ao0AaBakbe Ha WHMKEHEPCTBOTO BO HAcTaBHaTa MPOrpama He € HYMKHO
noaaplika 3a nogobpo ydewe. MNoayyyBare€TO Ha BUCOKOKBANUTETHU HACTaBHU e€AMHULM KoM
HaAaMePHO M 3Ha4YajHO I'M MOBP3yBaAT HAyYHMUTE KOHUEMTM U NPAKTUKATa Ha UHXKEHEPCTBOTO € oA
CYLWUTUHCKO 3Hayewe 3a Ja ce aobujaT No3UTUBHM pe3ynTaTu Kaj ydeHuuuTe. Toa e MUCTO Taka
HEeONXo4EeH YeKOpP Ha NAaTOT KOH NMOCTUIHYBak€ aBTEHTUYHM BELITUHM 33 pellaBarbe npobaemu.

LLtom BpcKMTe mefy AuCUMNAMHUTE Ke BMAaaT eKCnanuMTHM BO HacTaBHaTa Nporpama M HacTasaTa,
naeasHo e ga ce NpPoOLEeHaT 3a Aa ce A0/10BU MHTEPAUCLMUMIMHAPHOTO yyere Ha ydyeHuuute. Camo
3aT0a LWTO MHTEPAMUCLMMIMHAPHUTE BPCKM MOXKE [a Ce HarnacaTt Bo HacTaBHaTa Nporpama, He mocTou
rapaHumja geka ydeHmumTe Ke M naeHTMOMKyBaaT Mamn Ke rm HanpasaT camu. 3a »Kas, Bo oBaa ¢a3a
Ha pas3Boj, camo Hekonky CTEM nporpamu BCYWHOCT M NpoueHyBaaT eKCNAUUMUTHO
WHTEPAUCUMNNUHAPHUTE BPCKM.

Cenak, oLeHyBateTO Ha UHTEPAMCUUNIMHAPHOTO yyere JOCTUIHA ganeky. Ho, uma ywTte gonar nat
Aa ce nomuHe. Tpeba aa ce gage NPMOPUTET Ha Pa3BOjOT Ha NPAKTUYHM anaTKM 3a OLEHyBake U
HacoKM 3a ynoTtpeba BO yunnHuuaTa. [logeka CTEM o6pa3oBaHMETO HaB/Ie3e BO MHOTY YYUHULM,
noBekeTo HacTaBHMUM He A06Wja coonBeTHa 0byKa 3a TOa Kako [a ro OUEeHyBaaT 3HaeHeTo Ha
yyeHuumute Bo CTEM. Msrpagbata Ha mpeka MAM penepToap Ha pecypcu 3a MnpakTMyapuTe BO
YYnIHULATa 61 6K NparmaTMyeH YeKop Hanpea,
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6.2 MobunHu annmakumm: GopmMaTMBHO OLIEHYBAHE CO MOBUNHU TenedoHU

Mery gpyrute uenn CTEM obpasoBaHMETO MMa 3a Len Aa ja NpoOMOBMpPa MOTMBALMjaTa Ha yYeHULUTE
KaKO CYLITMHCKA OCHOBA Ha ydyereTo. POpMaTUBHOTO OLEHYBAHE CE CMETa 33 Ky4yHA COCTOjKa BO
pPa3BUBAHETO HA MOTMBALMjATA HA YYEHMUMTE, @ CO TOA U HUBHOTO y4erse.

dopmaTMBHOTO OLEHYyBatbe ce AedUHMPA KaKo OLLeHyBakbe 3a Koe MpB MPUMOPUTET BO HErOBOTO
AV3ajHUpPatbe M NPaKTUKYBakbe e [a CAYXM Ha Le/Ta 3a MPOMOBMpPakbe Ha YYereTo Ha ydyeHuumTe.
dopmaTMBHOTO OLEHyBake ja npedpaa LeaTa Ha OUeHYyBarbeTo o GOKyC Ha meperbe KOH GOKYC Ha
yyeme.

Bo oBoj norneg, mMHOry MoOGUMAHM anavKauMm M MOOBMUIHM TEXHONOTUMM Ce pas3rnenyBaaT Kako
NOTEHUMjaNHM aflaTKM 33 HacTaBa WM yyekwe, KAKO BO YYWIHMLATA, TaKa M MNOWMPOKO. TaKa,
anJMKauuuTe MOXKe Oa ce KOpWUCTaT 3a Ja ce 3ajakHe obpasosaHueTo 3a CTEM m ga ce nomorHe Bo
NOCTUTHYBAHETO Ha HETOBUTE A,0/ITOPOYHU LENN.

Co pa3B0ojoT Ha MOBUAHUTE TEXHONOTMM (MOCTOM LUMPOKO PaCcpPOCTPaHeTa CONCTBEHOCT HAa MOBUIHU
TEXHO/IOTUM KaKo nameTHU TenedoHU, Tabnetu WUTH. Kaj Mnagute Ha Y4YMAMLLIHA BO3pacT) ce
3abenexxyBa 3ro/sieMyBare Ha YCBOjyBarbeTO Ha MOOUAHUTE TEXHOIOMMM BO 06pa3oBHATa NpaKTUKa.
MHTerpaymjata Ha MOBUAHMTE TEXHONOTUKN BO YYEHETO Ce NMOKaXKa AeKa MMa 3HauyuTeNHOo BAujaHune
Bp3 moTuBaumjata. OcobeHo ynoTpebata Ha MOBUAHN TEXHONOTUKN 38 GOPMAaTMBHO OLEHYBakbe, BO
cnopeaba co TpagMuMOoHaNHUTE CPeacTBa Ha XapTuja, MoxKe Aa buae of KopucT. KapakTepucTuknuTe
Ha MOBUNHUTE TEXHONOMMM, KaKo LUTO Ce HMBHATa LUMPOKa AOCTanHOCT U NpUCTan, NepcoHanusaumja
M aganTMBUNHOCT, MHTEPAKTUMBHOCT WM HenocpegHo obesbepyBarbe MNOBPATHM MHOpMauUMK, ja
oNecHyBaaT MHTerpaumjaTa Ha OLeHyBarheTO BO HacTaBaTa U yYeHeTo, U 3aToa MMaaT noTeHuumjan aa
ro TpaHcpopmmpaat GopmMaTUBHOTO OLeHYBakbe BO NOBrpafeH 1 NpoAopeH HacTaBeH MeToA.

MoBWAHOTO y4yere Co ananKauumn Bo CpeaHOTO 06pa3oBaHMe Cé ywTe e BO NOYEeToLuMTEe BO MHOrY
3emju. Mako nocTojaT AOKasM 33 MOTMBALMCKOTO B/iMjaHME Ha MOBMAHOTO OLLeHyBakbe, He NocTojaT
MHOTY paMKK 3a NnoA06po aa ro BoAaT HEroBMOT pa3Boj. OBa Ke buae 061acT Ha pa3Boj LWITO ce 04YeKyBa
Aa My 0BO3MOXM Ha CTEM obpasoBaHMETO 4a Hanpeaysa NoHaTamy.
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7.KaKo HaCTaBHMKOT MOXe
na rm MOTUBMUpPa U
MHCNUPUPA YYEHULUTE A3
pelasaaT Nnpodbiemu
KpeaTUBHO Aa
pa3mumncayBaar
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7.1 Bosep,

KpeaTnBHOTO pellaBatbe Ha NPobaemn MOXKe Aa NOMOrHe A3 Cce NOTTUKHE NoAMjanoLKa cpeamnHa 3a
yyYere BO YUYMIHMLATA, WITO MOXKE A3 M MHCNupupa ydyeHnumTte. MoKpaj KopUcTeHETO KPeaTUBHO
pelwaBatbe npobaemm Bo y4nAHMLATA, UICKYCTBATA O, PEA/IHNOT XKUBOT MOXKAT Aa 61MAaT MOKHa anaTtKka
33 Ja MM MOMOTHEME Ha ydyeHuMuuTe Aa y4yaT U pactat. OBoj npuctan ru oxpabpysa yyeHuuute ga
CTaHaT UCNUTYBAYKM HACTPOEHMU, Ke MUCKycaT HOBM paboTM M Ke pasMUC/yBaaT KPUTMUYKM 33 HUB.
AKTMBHOTO y4Yerbe MOKe Aa buae MOKHa anaTKa 3a BOCNUTYBauuTe, HO Tpeba Aa ce umniemeHTMpa
Ha HauYMH LWTO e NpuBAEYeH 1 BO36yaNMB 3a yueHuumTe. Cenak, 3HauyajHO Npallambe WTO 3arpuKysa e
OHa WITO MM aHraXkmpa yyeHMunTe NoKpaj Toa WTo M MOTUBMPA BO NPOLECOT Ha aKTUBHO y4YeHe.

CeKako, He MoOXemMe [a ro npuBieYemMe BHMMAHMETO Ha MNAAUTE YYEHUUM KOPUCTEjKM
TPAAMLMOHAIHM METOAM Ha yyere. TpaanLMOHaNHOTO yYere He e BO COCTOjba Aa rv BoAM yYeHuumTe
KOH MHOBALMKN N KpeaTUBHOCT Bnaejkn Toa He MoXKe Aa r'M MOTUBMPA Aa y4aT HoBM paboTu. 3ropa Ha
TOa, 3HAEHETO KOEe YyYeHUUMUTEe To CTeKHyBaaT of TPaaULMOHANHMOT METOJ, Ha HacTaBa NIeCcHO ce
3abopasa (Hug & Friesen, 2007). HanpoTune, MeTOAOT Ha yyere 6a3npaH Ha Urpa MOXKe [1a Ce KOPUCTU
KaKo efleH 04, HauyMHUTE 33 NoedEeKTUBHO aHra*kupame Ha ydyeHuuute ageHec. OBa Ke ro 3rosemm
MHTEPECOT Ha YYEHMKOT 3a COApPMKMHATa Ha MPeAMETOT U aKTUBHOCTUTE 3a ydyeme, Ke ja 3ronemmu
MOTMBALMjaTa 3a y4ere Ha CeKOj y4eHUK 1 Ke 0b6e3beam 6p3m noBpaTHU MHPOpMaL MK,

NHTerpmpateto Ha MOBUAHUTE TEXHOOMMN BO 0OPa3OBHMOT KOHTEKCT ce coBnara co 0bpasoBHUTE
LeNv 33 NPOoLIMpPYBakbe HAa MOMKHOCTUTE 33 y4Yere, pa3BMBakbe Ha NepdopMaHCcUTE Ha yYeHUUuTe,
noaobpysarbe Ha y4ereTo CO Pa3AnYHM NoTpebu, Lenm n ctunosun n obesbeaysarbe Ha y4eHULUTE CO
aBTEHTMYHM MPAKTMKM 3a yYerbe Kora anTepHaTUBHUOT HAaYMH Ha NpUCTan 40 CPOAHMOT maTepujan e
HenpakTuyeH (Kykyncka -Xyame, 2009). MoBUAHOTO yyerse ro 0/1ecHyBa NepcoHaN3nPaHoTO yyerbe,
3emajku ro npeasua MHAMBUMAYaNAHUOT NPodua Ha yYeHUKOT U obe3beayBajkn UCKYCTBa 3a yyere
OHaMy Kage LUTO YYEHUKOT caka. Tpeba ga ro noaapXMmMe BakBOTO yYeHe NPeKy COOABETEH KOHTEKCT,
Aa obesbeanme aBTEHTMYHO y4yerbe LUTO Ce 3aCHOBA Ha peanHu npobiemn U NPOEKTM cropes,
MHTEPEeCOT Ha YYEHMKOT, 43 OBO3MOXKMME CMOHTAHO PasMUCyBakbe M camoeBasyaumja, Co LWTO Ke UM
OBO3MOKMME Ha YYEeHUUUTE Aa KOPUCTaT NomMasiky BpeMe U npocTop, Aa copaboTyBaaT co gpyru
y4yeHuumM 1 ga nobujaTt noronema nogapuika og HactasHuuute (Traxler, 2007).

BeTyBaukM o06pasoBeH Mogen 3a nNpefaBatbe BO [AEHEWHOTO AurutanHo Bpeme e CTEM
06pa3oBaHMETO (HayKa, TEXHO/IOUja, MHXEHEPCTBO U MaTemMaTHKa).

7.2 MoTuBauuja

Hekou NUCTPaXXyBayn BepyBaaT A€Ka BHATPEWHUTE MOTUBAUUN HA YYEHULUUTE 3a y4HEHE Ce TNMaBHUOT
d)aKTOp WTo BﬂVIjae Ha HUBHOTO y4ere, HO HagBOpeWHNTE CTUMYZALUNUN KAaKO WITO Ce Harpaaute m
noagplKata o4 HaCTaBHUUUTE UCTO TaKa MOXKe Aa UMaaT B}'IMjaHVIe.

YnoraTa Ha HacTaBHMKOT BO MOTMBaLMjaTa BK/y4yBa, HO He e OrpaHWYeHa Ha, Co34aBatbe cpeanHa
norogHa 3a y4yere. YioraTa Ha HaCTaBHMKOT BO MOTTUKHYBaHETO Ha aBTOHOMMjaTa Ha ydeHuuuTe,
peneBaHTHOCTa W NOBP33aHOCTA HA MaTepujaioT ja 3rofemyBa MOTMBaLMjaTa 3a yyere.
[ononHnTenHo, cnocobHocTa Ha HACTaBHMKOT Aa ja pa3BMe KOMMETEHTHOCTa Ha ydyeHuuuTe,
WMHTEpecoT 3a NpeaMeTOT LWITO ce NpeaaBa M nepuenuujata 3a camoePpuKacHOCT ce BayKHM dakTopu
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KOM B/IMjaaT Ha MOTMBaLMjaTa Ha ydyeHMuuTe aa yyart (Schuitema et al., 2016- Zhang, Solmon, & Gu,
2012). . UcTpaxyBaHeTo CNpoBeAeHOo 3a NpupoaaTta Ha 04HOCOT NoMery nepuenLujaTa Ha ydeHuuuTe
32 CcouMjanHa nopApliKa W NOAAPWKATAa 3a aBTOHOMMjA Of, HMBHWUTE HACTAaBHWUUM, W
CaMoperynnmpaHoTo yyYere M NOCTUTHYBakbe, MOKaXKa 3Ha4YajHa Kopenaumja nomery nepuenumjata Ha
yYyeHuuMTe 3a NnogapluKkaTta Ha aBTOHOMMjaTa Ha HUBHUTE HAaCTAaBHULM M CAMOPETY/IMPAHOTO yyetbe.
(Schuitema et al., 2016).

Mokpaj Toa, HacTaBHULMUTE T’ MOTUBUPAAT CBOUTE YYEHMLM Aa y4aT AaBajku MM NO3UTUBHA NOBPATHA
MHpopMaumja, co Len aa pasBujaT KomneTeHTHocT. O6e3benyBarbeTo NOBPATHU MHPOPMALUN UM
OBO3MOKYBa Ha YYeHMLMTE A3 CTEKHAT KOHTPO/1a Haj, CONCTBEHOTO YYeHE 1 YYBCTBO Ha BEPYBake BO
HUBHUTE cnocobHocTu (Bain, 2004).

Opyr ¢akTop WTO BAWjae Ha MOTMBALMjaTa Ha YyYeHMUUTE 33 y4Yere € HMBOTO Ha WMHTepec Ha
HaCTaBHULUTE 33 HUBHOTO NpeaaBake. HacTaBHUUUTE KOU Ce EHEPINYHM U €HTY3KjacTh 32 HUBHMOT
npegmeT UM 3a4a4a reHepasiHoO AaBaaT NO3UTMBHU YyBCTBA M BAXKHOCT Ha TOa KaKo npeaaBsaar (KaHr,
2014). YueHmumte HabsbyayBaaT LITO NPaBaT HUBHMTE HACTaBHULM HA 4acoOT M KakKo MocTanysaar.
HacTaBHMKOT KOj MOKarKyBa MHTEPEC U NO3UTUBHM YyBCTBA 33 NPEeAMETOT MOXe 4a MM o4pasn Tue
NO3MUTMBHM YYBCTBA KOH YYEHMLUTE, CO LWITO ja 3ronemyBa HMBHATA MOTMBALMja Aa O Hayyar
npeametoT (Theobald, 2006).

TpeduHrep (2008) ucto Taka e HaBeAyBa AeKa KpPeaTMBHOTO pellaBarbe Ha npobnemun (CPS) e
epeKTUBHa HacTaBHa CTpaTervja Koja mMoXKe [la MOMOrHe fa ce CMeHM KaumaTta BO y4MaHuLaTa BO
No3UTUBHA HAaCOKa, a UCTOBPEMEHO Aa Ce 3ro/ieMM BK/YyYeHOCTa M eHTY3Mja3MoT Ha yyeHuuuMTe 3a
yyerse. bugejkm anamkauymjata CTEM JlaBUPUHT nNpeTcTaByBa BUPTYESEH CMMY/IAaTOP 33 pellaBame
npob6semn Bo peanHUOT KUBOT, bapajkun o4 yueHUumUTe Aa ce cnpasaTt co Npobiem o peanHUOT cBeT
M CO TOA Aa CTEKHaT 3Haere MPEeKy pellaBarbe Npobaemmn, MoxKe Aa Ce KOPUCTU KaKo edeKTUBeEH
MeTOoA 338 MHCMMpPaLMja 1 BKAYYyBatbe Ha yYEeHMLMTE BO NPOLECOT Ha yyetrbe.

OnwTo 3emeHo, uHTerpmpaHoto CTEM obpasoBaHMe cnpoBeAeHO NPeKy NesarornMm 3aCHOBaHM Ha
Tema, npobnem, McnuTyBarbe W AM3ajH, MMA MPESHOCTM BO 3rojJieMyBarbe Ha MOCTUrakbaTa Ha
yyeHuunTe, co3gaBajkn reHepaumm Ha CTEM npodecnmoHanuu, MOTUBMPAYKKM, BO3OYAAMBU M
WMHTEPEeCHM 3a y4eHuuuTe Kou nofobpo rv noaroTeysaat 3a paboTHOTO MecTo M ro 3ronemysaat
KBa/IMTETOT Ha y4YereTo Ha yyeHuumTe (Heil, Pearson, & Burger, 2013).

7.3 Y4ecTBO Ha y4eHULUTE BO NPOLIECOP HA yYere

Cnopen, PobuHcoH M XanuHrep (2008), aHra)kupaHocCTa Ha y4YeHUUUTe e KaydeH ¢akTtop Bp3
CEBKYMHMOT KBaANTET Ha 06pa30BaAHMETO LITO ro AOOMBAAT yYEHULMTE BO HUBHUTE yumunuluTa. Kosky
noseKe ce aHraXkmpaHu yyeHULMTE BO YYUTHMLATA, TOJIKY € Norosiema BepojaTHOCTa TMe aKTUBHO 43
yyecTByBaaT M Aa NpuAoHecaT 3a ycnewHa cpeauHa 3a ydyerwe. HacTpaHa of Toa, moTuBaumjata 1
BKYYEHOCTa Ha y4YeHULMTe BO NPOLECOT Ha yYere ce 3rosiemyBaaT BO AUPEKTHA Nponopuuja co Toa
KOJIKY TWE ro NepL.enmMpaaTt NPoLLecoT Ha yyYere Kako dacLMHaHTeH M 3HavaeH. Kako pe3ynTaT Ha Toa,
Y4eCTBOTO Ha y4yeHWUUMTe BO YY4eHeTO M HMBHOTO 33aJ0BOJICTBO Of, MPOLECOT MOXe Aa ce cMmeTa 3a
32eMHO KOPUCHO. 33Z,0BO/ICTBOTO HA yY4EHULMTE € NOBP3aHO CO BK/YYyBaHETO BO aKTUBHOCTU KOU O
6yaaT HUBHMOT MHTEpPEC, Ce PesieBaHTHM 3a HUBHUTE Lienn 1 notpebn un rpagaT fosepba BO HUBHUOT
KanauuTteT ga NocturHaT pesyntati, cnopeg Fonabepr n MHrpam, 2011. 3atoa, KPUTUYHO € aa ce
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BKNY4aT aKTUBHM CTPaTerMn 3a y4Yere BO HacTaBHATa MPoOrpama co Les Aa ce 3agpKaT yyeHuuuTe
3aMHTepecnpaHu 1 aHraxxkmpanu (fonabepr n UHrpam, 2011).

Cnopeg cTyauuTe KOU Fo UCNUTYBAaT KOHLLENTOT Ha aHraXkMpPaHOCT Ha ydyeHuuuTe, 1) HacTaBHUTE
MPaKTUKM KOW BKJyd4yBaaT aKTUBHOCTM 33 yyerbe Cce MNO3MTUBHO MNOBP3aHM CO HMBOATA Ha
aHra)kKMpaHoCT; 2) HaCTaBHUTE CPpeaMHN U NPAKTUKN BAMjaaT Ha MOTUBALMjaTa M aHraXXMpaHoOCTa Ha
yyeHuumTe; M 3) MoTMBaLMjaTa U aHTa)KMPaHOCTa Ha yYeHUUMTe ce NoJ B/iMjaHMe Ha HacTaBHUTe
cpeaviHM M NPaKTUKKU, cnopeq HaoauTe o4 oBMe CTyaMWu. 3roeMeHUOT MHTepec Ha yvyeHuuuTe 3a
334aunTte npomoBMpa NoANabOKO HMBO HA pasMUC/IyBarbe. AKTUBHOCTUTE KOW BKJ/ydyyBaaT
KoNabopaTUBHU WUCTParKyBakba W MHKOPMOPUpare Ha aKTUMBHOCTM KaKo LWTO ce HabsbyayBatbe,
BOAEHO UCTPaXyBakbe, COLUMjaNn3aLnja U MHTEPAKLMjA TO 3roIeMyBaaT aHIa*KMaHOT Ha yY4eHUumTe.
3rofIeMeHNOT MHTEPEC Ha YYeHUUMTe 3a 3aJaya NpoMOoBMPa NOANabOKO HMBOA Ha PasMMUCIyBake
(AunkccoH, 2010 - Tonabepr n NHrpam, 2011). OBME KAYYHU HAOAM AOMNOJHUTENHO Ce NOAAPNKAHU O,
,CelymTe NpuMHUMNK Ha A06pa NpakTMKa BO A0AMNAOMCKOTO obpasoBaHue”. Tue BKaydyBaaT
3ronemMeHa MHTepakuMja nomery HacTaBHMKOT M YYEHUKOT, MOXHOCTUTE 3a yYyeHuuuTe aa pabortat
KoonepaTMBHO, ynoTtpebaTa Ha aKTUBHM CTPaTErMn 3a y4erbe, HaBPEMEHUTE MOBPATHU MHPOPMaLMM
of, yd4eHuuuTe, 6aparbeTo yYyeHUUMTe Aa NOMUHYBAaT Bpeme paboTejkn Ha aKageMCKMU 3afayu, Aa
MMaaT BMCOKWM CTaHAAPAM 3a aKagemMcka paboTa M HacTaBa LITO MNPENO3HABa Pas3/IMYHM CTUNOBU Ha
yyeme.

Mopaau Toa, 04, KAY4YHO 3Ha4Yerbe € HacTaBHMUMTE [a BK/y4YaT aKTUBHW CTpaTerMm 3a yyerbe BO
YUYMIHULATA AOKOJIKY CaKaaT MPaBWIHO Aa MM aHrakMpaaT yYeHUUMUTe BO NPOLECcOoT Ha yyere. Kako
LITO e NpUKarkaHo oA, [uMKcoH (2010), 3ronemyBarbeTo Ha 6POjoT M PAa3HOBUAHOCTA HA METoAUTE Ha
KOMYHMKaLMja U KOHTAKT NoMery HaCTaBHULMTE U YYEHULUTE MOXKe Aa Buae nosp3aHo CO NOBUCOKM
HMBOA Ha yyecTBo. MoTUBaLMjaTa 3@ YYEHE, YMjLUTO OCHOBEH €/1eMEHT € CAMOHACOYEHOTO yYekre, e
04, K/IYYHO 3HAYerbe 3a aHra’KMaHOT Ha yYeHUUMTEe BO MPOLLECOT Ha CTEKHyBakbe HOBWU BELUTUHM.
KpUTHYHA KOMMOHEHTa Ha MeToAMTE 3a YyYerbe HacouyeHW KOoH npobremuTe e cnocobHocTa Ha
YyYeHUUUTE [a ce BKAy4YaT BO COMCTBEHOTO yyere. CaMOHACOUYEHOTO yuekbe MM BKAyUYyBa eleMeHTUTe
HEONXOAHW 33 MOTUBUPAHbE M aHraXKmnparbe Ha y4eHMLMTE BO MPOLECOT Ha yyerbe.

7.4 Mobunuun annmkauum 8o CTEM 3a MakCMManNHO BKAy4YyBake Ha y4eHUUUTE

Mo6UNHOTO yyere MMa BETYBaUYKM NpPUAOHEC BO HacTaBaTa M yyeneTo (Kukulska-Hulme, 2009), Ho
MCTO Taka MOBWIHOTO yYere MMa NoTeHLMjan A3 OArOBOPU Ha eANHCTBEHUTE NOTPebu 1 baparba Ha
CTEM ob6paszoBaHueTo (Krishnamurthi & Richter, 2013).

CTEM 06pa3oBaHNETO U MOBUNHOTO yyetbe CnoAenyBaaT CAMYHM NeJarormm Kako LWTO Ce yYereTo
6a3MpaHo Ha Npobaem, aBTEHTUYHOCTA, YYEHETO HACOUYEHO 0f, YYEHUUMTE U yYeHETO 3a COpaboTKa.
JononHutenHo, npeky CTEM nporpamuTe yyeHMUUTE ce eayumpaaT CTaBajKu akLLEeHT Ha MHOBaUUKTE,
pelwaBareTo Npobiemu, KPUTUYKOTO pPa3mMUCayBakbe U KpeaTuBHocTa (LloHcoH, 2012).

Kako 3aknyuyok, metogotr CTEM JlaBUPUHT M MOOWAHATA anauMKaunja MM Hy[aT Ha YYEHUKOT M
HACTaBHMKOT MOXHOCT 43 M CrojaT 3HaewaTa M BEWTUHUTE 3a pellaBatbe Ha npobiemute HU3
Pa3/IMYHU CUTYALMM BO PEASTHUOT KUBOT.
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3. Kpenpare Ha
mnaoeHTuTeT Ha CTEM
HaCTaBHWUK BO HOBUTE

CTEM yuynnmnuwTa

aaaaaaaaaaaaaaaaaaaaaaaaaaa



8.1 Wro e CTEM yunnunwre?

Obpa3oBaHMETO ApaMaTUYHO Ce MEeHyBalle HM3 FoAMHWUTE Mopaan BOBeAyBaHeTO HA HOBMU
TEXHOJIOTUM BO YUMAHULLATA U 3HAUYUTENHUTE NPOMEHM BO HAcTaBHaTa nporpama. TpaguuMoHaaHUTe
YUYUNHULM CO KHUTM 1 Tabna noseKke He ce HOpMA. MHTepakTMBHUTE NnameTHU Taban ce BoobuyaeHu
BO AEHEeLWHUTE YYUAHWUUM, KaKO U TEXHOJIOLWKUTE MPOEKTU KOW M OMNpemyBaaT Y4YeHUuuMTe CO
€/1eKTPOHCKM ypena KaKo nanton unu tabner (t.e. iPad, Chromebook ntH.). Cenak, TexHonoruvjata He e
€AMHCTBEHMOT acnekT Ha 06pa3oBaHMETO WTO eBoAyupalle. HactagHMTE Nporpamu Bo cuTe obnactu
Ha 06pa3oBaHMETO APaMaTUYHO Ce NPOMEHM]a CO TEKOT Ha BPEMETO, 04, TPaanUMoHanHK Bo Common
Core, a og HeogamHa n CTEM (Hayka, TeXHO/10T1ja, MHXKEHePCTBO M MaTeMaTMKa). 3Haun, kako CTEM
06pa3oBaHNETO Ce Pa3/IMKyBa 04 PefOBHOTO?

TpagmumnoHanHo, obpasoBaHMeTo ce GOKyCcMpa Ha 3HaEHE MU MeMOpUparbe, UK, CO Apyrv 360poBy,
dOKycuparbe NOBEKE Ha OHa LWITO FO MamMeTUMe OTKOJIKY Ha OHa LTO ro npumeHyBame. Ksmsosute 1
TEeCToBUTE, Ha NpuUMep, NopaHo H6ea PokycMpaHM Ha memopujaTta. MNpoydyBareTo noapasbupalle
obua aa ce 3anomHaT ¢akTUTE LWITO Ke ce UCnuTaaT. 3a4pKyBarbeTo Ha 3HAeHEeTo € 0f, BMTAJIHO
3Hauyerbe Bo CTEM cpeguHuTe; cenak, NoAeAHAKBO € BAaXXHO KaKo yvyeHUUMTe ro NpumeHyBaaT Toa
3Haerbe. CTEM obpasoBaHMeTo He ce GOoKycnpa caMo Ha eayKaumja Ha YYEHUMKOT 3a HEKOj Npeamer,
TYKY U Ha AEMOHCTpaLMja Ha Toa Kako NpeaMeToT ce NPUMEHYBa BO PeasIHNOT }KUBOT U KaKo TUE Ke
MOKaT Aa ro NpUMeHyBaaT Bo naHuHa. CTaHgapAeH Kypc No maTeMaTuKa, Ha MPUMepP, MOXKe Aa Hayuu
YYEHUK Ha pPaBEHKa, HO YYEHUKOT MOXe [a He 3Hae KaKo Aa ja MPMMEHM BO pPeasiHu CUTyauuwu.
HactaBHaTa nporpama CTEM Ke ro Hayum y4eHMKOT MaTeMaTU4YKa paBeHKa U Kako Aa ja KOPUCTU BO
Pa3/INYHKN CEKTOPU, KAaKO HayKaTa U UHKEHEPCTBOTO.

CTEM o6pa3soBaHMeTo e 3abenekaHo MO Toa LWTO O pPasropyBa €HTY3WjasMoOT Ha AeuaTta BO
AVCLUMNAMHM KaKO HayKa, TeXHO/I0TWja, MaTeMATMKA M MHMKEHEPCTBO CO BKAy4YyBatbe BO MpaBeHe
HaMecTo camo y4yerbe. TpaguLuMoHaiHOTO 0bpa3oBaHMe HyAW LIMPOK CNeKTap Ha Temu 6e3 aa ce
doKycMpa MAn Aa UCTpaxkyBa NoHaTamy BO Koja 6uao og HMB. TUMMYHOTO NpeAaBakbe € UCTO TaKa
MHOry pas3nnMyHo og nporpamaTta CTEM. Bpakajku ce Ha gebartata 3a yyerbe HacnpoTu NpaBekse,
CTaHZAPAHOTO NpesaBakbe Ha HACTaBHaTa MPOrpama NoApasbupa HacTaBHUK 4a APXKM NpeaaBakba 33
HEeKoja TeMa BO y4uaHMUATA, yYeHUUUTe dakaaT benewkun, a NoToa ro NPMMeHyBaaT OHa LUTO roO
Hayuune Ha TecT Uam ucnut. TpaguumoHanHuTe GdopmaT U NpesaBarba BO yYMIHMLATA MOXe A3
6upaT OocagHM 3a o4peaeHW YYeHMUM, Npeamn3BUKYBajkm 6p3o ryberbe Ha uHTepecoT. CTEM-
nporpamarta MM aHraxkmpa CTyZAeHTUTE BO aKTMBHOCTM KOM MOXKaT Aa ce NpuMmeHaT OMPEKTHO Ha
npegMeToT WTo ce paboTu, Npear3BMKYBajKM 0 HUBHUOT UHTEPEC.

MoHaTamy, TpaanunoHanHoTo obpasoBaHMe e NOBeKe pacnopeneHo, CO BOCNOCTaBEHWN yNaTcTea 33
TOa KaKo Tpeba aa ce n3ydysaat nporpamute. CTEM ro KpLum KananoT co orpaHMdyBarbe Ha 6pojoT Ha
Nekumn wTto ce noeTopysaaT. Crnopes eAHa HeofaMHeWHa cTaTuja Ha Tajmc o WHAaMja,
,»TPagmLMoHanHoTo obpasoBaHue e GOKYCMpPAHO Ha MOBTOPYBaHbe Ha TOUYHATA XMMNOTe3a, 0AeKa efleH
o[, HajBaxKHUTe cTonboBM Ha CTEM moaynoT e aa ce nsrpaam KpeatusHoct”. CTEM e ¢oKycmnpaH Ha
CTUMYINPatbe Ha MO30KOT A403B0O/YBAjKM My Aa CO34aBa, HAMECTO e4HOCTAaBHO 43 Mo peniMumMpa oHa
LUTO BEKEe My e MO3HATO Ha CBEeTOT.
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8.2 lLTo e CTEM HacTaBHUK 1 Kako aa bugeme obpu CTEM HacTaBHULM?

CTEM (Hayka, TeXHO/IOTMja, WHXXEHEepPCTBO M MaTemaTuKa) HacCTaBHULM Ce eAyKaTopu Ko M
npepgasaaT oBue npeameTtu. Moseketo CTEM HacTaBHMLM, 0COBEHO 04 CPeAHO M NpeaMeTHO HUBO, ce
cneumjanmMsnpaHn 3a eaHa npeameTHa 0b6aacT, Kako WwTo ce anarebpa nnm xemmja. HactaBHMuuTe oA
OCHOBHMUTE YYUINLWITA, O4 APYra CTPaHa, YecTo O4pXKyBaaT onwTh Yyacosu 3a CTEM. Bawmnte KnyyHu
33[1a4M BKAYyYyBaaT NoAy4vyBakbe Ha AelaTta 3a HayKa, MaTeMaTUKa U TEXHOI0TUja U MOTUBUPAHbE Aa
ce 3anHTepecnpaar 3a npeametmte CTEM. Co3gaBarbeTo HaCTaBHA Nporpama, MMNJeMeHTaunjaTa Ha
NeKUMnTe, OLEHYBaAHETO Ha yYyeHuuUTe M copaboTKaTa Cco APYrM HacTaBHMUM ce AeN o HawuTe
paboTHM 06BpcKU. Buaejkn noneto Ha CTEM ceKoralw ce npoliMpyBa, Mopa Aa yyecTByBame BO
npodecnoHaNHNOT Pa3BOj N KOHTUHYMPAHOTO obpa3oBaHMeE 3a Aa Ce OcUrypame AeKa Ke ocTaHeme
aKTye/lHM BO HawaTa obnacT. MNoKpaj ekcnepTMsara 3a npegmMmeTHa 061acT, NoTpebHU HU ce OA/TNYHU
BELITUHM 33 jaBHO rOBOPEHE 33 A TM MHCIMPUPAME HALIMUTE YYEHULM Aa rO HaydaT CAOXKEHUOT U
npeAn3BMKYBAYKM MaTepujas.

BocnnTyBa4yoT MK HAaCTaBHUKOT UIPa MHOTY Ba*KHa YyJiora BO YYEHETO Ha yYeHuuuTe. 3a yY4EeHUKOT Aa
CTEKHE U fa oAp*KU UHTepec 3a npegmeToT CTEM, HeEONXoAHO € HacTaBHMKOT A3 ja 0O/1eCHWN TaKBaTa
cpeaMHa 3a y4Yere KaZe WTO YYEHUKOT 'M pa3bupa KOHUENTUTE M e crnocobeH aga rm NpUMeHu BO
PEeasIHNOT }KUBOT.

EneH edmnKaceH HaumH ga ce 3ronemm MHTepecoT Ha yyeHnumTe 3a CTEM e aa ce opraHMsnpaat ronem
6poj ekcKyp3uun. bugejkm CTEM e HacTaBHa Nporpama 3aCHOBaAHa Ha aniMKauuu, NPUHLMUNUTE WTOo ce
M3ydyBaaT OBAe Cce NPUMEHYBaaT BO MHOIY Hay4HM 061acTU U ronemMmn MHAYCTPUN WNPYM CBETOT.

YnoraTta Ha HaCTaBHMKOT e Aa:

® 10 NoKpu1e LemMoT NnoTpebeH maTepujan BO yunaHULUATa.

® 13 OejcTBYBa KAKO MeguyM 3a 3Haere Nomery Y4EHUKOT M KOHLENTUTE LWITO ce Npeaasaar.
® [a gejcTByBa Kako MHPOPMMpaH BOAMY CEKOrall KOora YYeHMKOT He e CUIypeH Kako Aa
NPOAO/KM CO HEKOj Npobaem Unu 3agada.

3aT0a, 04 HajrofieMa Ba*KHOCT € eAyKaTopuTe NOCTOjaHO Aa 6MAaT BO TEK CO TEKOBHUTE TPEHA0BU U
Hanpenok Bo yyereto CTEM.

8.3 Kako CTEM o6pa3oBaHMETO MM NOMara Ha ydeHuuuTte?

CTEM o6pa3oBaHMeETO CTaHa NO3HaYajHO 3a CBETOT buaejkm npeTcTaByBa HU3a NPELHOCTM BO OFPOMEH
6poj obnactn. buaejkn noseketo cekTopwn ce 3aBucHM og CTEM nonukbaTta, MHOMPEKTHO TOa Urpa
3Ha4ajHa y/aora BO NPOLLYTOT HAa eKoHOMMjaTa. Bo HapeaHuTe roannu, cektopoT CTEM ce oveKkyBa aa
buae egeH og HajronemuTe paboTtogaBaym Bo cBeTOT. CEKOjAHEBHO rneAame Kako ce pa3BMBaaT HOBU
W MHOBATUBHM TEXHONOIMK, @ 0BOj BPOj ce o4eKyBa caMo Aa ce 3rofieMyBa BO HapeaHUTE FOAUNHW.

Co 3HauuTeneH HanpeaokK Bo cekoj og CTEM gomeHuTe, HOBU U3rneam 3a Kapumepa ce nojasysaart co
MHory 6p3o Temno. Bo nocneaHuse rognHu, uMmalle HegocTur oa fo6po obyveHa CTEM paboTHa cuna
BO HEKO/IKY Ae/10BU
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Ha cseToT. JlogeKka nobapyBaykaTa Ha 0byyYeHM CTYAEHTU ce 3rosiemMmyBa O AeH Ha AeH, 6pojoT Ha
YYeHUUM 3auHTepecnpaHn ga NnpoaosKat co Kapmepa so CTEM ce HamanyBsa co afiapmaHTHO TemMo.

Ha npumep, camo Bo ObegunHeToTo Kpancreo, noctomn ycnoB ga gunaomupaat Hajmanky 120.000
ctyaeHtn no CTEM cneumjanHoOCT cekoja roguHa camo 3a Aa ce 3a40Bo/siM nobapysaykata. Mako
nporpammTe 3a neTHu wkoam CTEM Bo ObegmHeToTo KpancTeo TpaguLMOHanHo ce 4o6po noceTeHy,
6pojoT Ha CTyAeHTU Kon ce GOKycMpaaT Ha OBME TEMM HEOAAaMHa ce Hamann. OBa NoBMKa Ha ronemm
npomeHn Bo 0BPa3’OBHMOT CMCTEM, CO LEeN [a Ce MHCIMPUPAAT YYeHULMTe A3 ce OAayYaT M Aa
HanpeaysaaT Bo npeametute CTEM. CTEM o6pa3oBaHMETO MOXe Aa ce r/1eda BO ABa Pas/IMyHU
acnekTtu; o4 nepudepmjata Ha y4eHMLUTE BO YYUAULLTETO M METOA0/10MNjaTa HA HacTaBaTa BrpageHa
BO Hea, 1 ABa; 04 NepcrnekTMBaTa Ha NOLUMPOKaTa jaBHOCT, COCTaBEeHa O, POAUTENN N HACTABHULLN KOU
WHANPEKTHO MOXKaT Aa UM MOMOTHAT Ha yYeHUuuUTe Aa ce o4Jyyart 3a nporpamara.

YyeHuuMTe M BOCMUTYBauMTE Mopa Aa paboTaT 3aedgHO 3a Ja ce npeseHTUpaaT v pasbepar
npegmeTUTe Ha HauMH LUTO MOXKe Aa ce NPaKTUKYBa BO PeanHMUoT Xu1BoT. NoaobpoTo pasbuparse Ha
nporpamarta CTEM He camo WwTo HM Nomara Aa Aobureme jacHa C/IMKa 3a CE LUTO Taa BKAYYYBa, TYKY HU
npeTcTaByBa 1 naaTpopma 3a ga ctaHeme nocsecH 3a CTEM Kako meguym 3a yuerse.

e 0O6e3benyBa M3obunme og MOXKHOCTU 3a BpaboTyBakbe

O6pa3oBaHMETO e BUTa/IHA KOMMOHEHTA 3a rpajere o4/ IMYHa Kapuepa. Kora ctaHyBa 36op 3a CTEM,
6e36poj paboTHM MecTa HyAaT MOXKHOCTU U J06pa nnata. Bo 2018 rognHa, Bo cnopeaba co apyrute
paboTHM MecTa Kou niakaaT npoceyHa naata og, 12-17 $ Ha uac, npoceyHaTa nnata 3a CTEM paboTa
bewe npubamkHo 20-30. MoKpaj Toa, CO HeAOCTaTOK Ha Ta/ieHTM BO obnacta Ha HaykaTa,
TEXHOJI0TNjaTa, MHKEHEPCTBOTO M MATEMATMKATA, CE MOBEKE KOMMaHUKW ce og/lydyBaaT Aa njakaar
EeKCTPEMHM CYMM Ha KaHauaaTuTe Kom fobpo ce BKNOMNyBaaT BO OBaa KaTeropuja. OBa He aoBeayBa
[0 CNefHOTO Npalarke, 30WTO UMa TOMKY MHOrY MOXKHOCTU co CTEM. CuTe paboTHM mMecTa Kowu
cnafaat nog Kanata Ha CTEM KOHTMHYMpaHO ce NpoLluMpyBaaT co TEKOT Ha roamHuTe. Mma nocteneH
nopact Ha nobapyBaykaTta 3a paboTHM mecTa. MoKpaj NOHOBUTE MOXKHOCTM BO GOpMa Ha BeluTayKa
WMHTE/IMreHLMja U MaLLUMHCKOTO yYere, UCTO TaKa, The AobuBaaTt 3Ha4ajHO BHMMaHMe BO MocaeaHo
Bpeme. Bo geHewHo Bpeme, CTEM nonmmata ce MHOry NOroJIeMu1 M UrpaaT 3HavajHa yiora.

e UHosauwmjata e notpebHa 3a HanpeaoK

Kora ctaHyBa 360p 3a HayKa, TEXHO/IOTMja, MHXEHePCTBO M MaTemaTuKa, MHOBauMjaTa € HUBHOTO
Apyro ume. buaejkm noneto e cekoraw AMHAMUYHO, UM HYAM Ha YY4EHULMUTE MOMKHOCT A3 CO34aBaaT
WMHOBALMW 1 A4a ro NpeAun3BUKaaT CBOETO 3Haere. OBa e egHa 04, OCHOBHMUTE NPUYMHM 33 3r0/IeMeHaTa
nobapysauka 3a CTEM paboTHM MecTa, LWTo AOBeAyBa A0 NopacT Ha nobapysaykaTa. OcBeH Toa, oBAe
Ha feuaTa UM ce [4aBa MOMKHOCT a3 paboTaT Ha paboTHM MecTa Kou ce pas/IMYyHM U NocaKyBaHW. Bo
ceKkoja cmucna, CTEM paboTHMUTe mecTa co3gaBaaT MHTepecHa naHWHa. bes pa3nnKka ganv dpaktopute
ce napv unu kenba, CTEM obe3benyBa naHopaMcKM nornies Ha ugHuHata. Toa obe3beaysa oa/1MYHa
nnatpopma 3a yyYeHMUMUTE, UAHWHA WMCMNOMHETa CO MHOBaUUU, GYTYPUCTUUYKO yyerbe W MHOory
NCTPaKyBakbe Ha BELUTUHMN.
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e 3ano3HaBame co CTEM op paHa Bo3pact

Jeuarta yecTo ce 3an03HaBaaT Co YNTakETO M CNOPTOT yLITEe 04 Maan Ho3e. M3roBopoT 3a 0Ba e Aa um
ce BCagm /bybonUTHOCT M Aa ce NOTTUKHE HUBHUOT MHTepec. Toa co TEKOT Ha BPEMETO HaB/ierysa BO
HUBHWOT cUcTem M TMe GOpPMMpaaT MHTEpEC Aa ro UcTpaxKaT noHatamy. Uctata TexHMKa gobpo ce
BK/IOMyBa W Kaj Bo3pacHuTe. Kora Ke nornegHeme HaHasaz Ha HawuTe 06pa3’oBHU MHTEpecK, ma
noanaboka NoBpP3aHOCT CO 061acTUTE BO KOM CMe CE UCTaKHane uan cme bune BewWTU BO HaALLETO
petcteo. Taka, BoBeayBareTo Ha geuata Bo CTEM BO TEKOT HA HUBHUTE PaHM FOAVMHM Ha yYeHe MOXKe
Aa NOMOrHe 4a ce reHepupa AoNoAHUTEeNHa /byboNUTHOCT, Na Aypy U cnocobHocT. UcTo Taka, Ke
MOMOTHE BO M30CTPYBAHETO HA HUBHUTE HAYYHU AUCLUUNANHMN.

YyeHnunute 1 Maaamute MMaaT YyBCTBO Ha J/bybBOMUTHOCT Koe NOCTOjaHo 6apa aKTMBHOCTU KOW MOMKaT
[la Ty npean3BuKaaT. O4pKyBakbeTO Ha 0Baa /bybOMUTHOCT MM NOMara 4a '’m MakCMMM3npaaT ceouTe
KanaumTeTu. HayyHunTe KaMnoBM MM NOMaraaTt Ha yYeHUUnUTe 4a U3Baeyat 3ak/yyoum, 4a NoBp3ysaaT
W [a UCTpaXKyBaaT co NognaboKo 3HauYeHe 1 pasbuparbe Ha 061acTUTe WTO MM UHTEpPecHpaar.

o [paKTU4HO yyere 8o CTEM

MHory opraHmsaumm ce fobpo no3HaTM Mo HayydyHuTe Kamnosu u CTEM neTHWUTE WKOAWM WTO n
OpraHM3MpaaT 3a M/Iagu eHTy3ujacTUYKKM cTyaeHTU. OBue opraHusaumu pabotaTt Ha HenpoduTHa
OCHOBa M MMaaT MOBP3aHOCT CO MHOTY PEHOMMPAHU MHAYCTPUN U HAjCOBPEMEHU UCTPAXKYBaAYKM
KanaumteTu. Tue UM 0BO3MOXKYBaaT Ha Y4eHULUMTE Aa rM NoceTaT OBMe MeCTa 3a [la CTeKHAaT NPaKTUYHO
WCKYCTBO CO TEKOBHUTE HAyYHW UCTPAXKyBakba. YUEHULMTE, UCTO TaKa, MOXKAT A3 KOMYHUUMPAAT CO
HaYYHUUM U MHAYCTPUCKM NpodecnoHanum kom pabotat Bo pa3nnyHm ob6nactm Ha CTEM. Tue moxat
[a UCTpaxKat ronem 6poj of, 0BUE NOAUHA, AOAEKA UCTO TaKa KOMYHULMPAAT CO APYIU YHEHULM, O,
Le/INOT CBET, KO MMAaT C/IMYHU MHTEPECH.

M Ha Kpaj, 360pyBajkn 3a Toa KaKo M Kage Aa ce oam OTTyKa? [loaeKa cBeTOT 3abp3aHo ce ABUMKMU KOH
HOBa UAHWHA, UCKOPUCTETE MM MOXKHOCTUTE 3a yyerbe CTEM Hajaobpo wro moxkeTe. He HegocTuraat
MOKHOCTM 33 AeuaTta U MAagmTe KoM MMaaT JbyboMNUTHOCT Aa MM rpagat ceomTe Kapuepu. OcBeH Toa,
€o MHory goctanHu CTEM paboTHW mecTa edeKTOT ce YyBCTBYBA BO PEYUCU CEKOj ceKTop. Moxe aa
rnoceTyBame KypCeBMu M Aa NPUCYCTBYBAaTe HA HAcTaHW 3a Aa ro U3rpaguTe BalleTo 3Haeke, HO Tpeba
[a ce CTPEMUME KOH 34pYKYBakbe CO YMOBM CKJIOHM KOH HayKa 3a fa ce onpemMuMme co NoTpebHuTe
3Haera M BELTMHM 33 4a ro rnejame CBETOT O, MOLMPOKA NepcrnekTuBa u Aa co3gageme BeTyBayvKa
WAHWHA.

CTEM yuyereTo e naToT KOH WAHWHATa. buaejkm nyfeto ce noseke 3aBMCHM Of TEXHOJIOrMjaTa,
HEeonxo4HO e Aa ce npe3emaT 3HAYUTEeNIHU TEeXHOJ/IOWKU AOCTUTHYBakba 3a Aa Ce 3a40BOU
nobapysaykata. OBa moxe ga buage camoogpxnmeo co nomow Ha CTEM eayKkauumja. CTEM ce
MoKakyBa Kako nogobap o4 TpaguuMOHanHaTa Mporpama no MaTemMaTuKa, NeTo KaMnoBu ce
KOMBWHMpaHaTa cpeamnHa 3a yYerbe 3apasm Toa LWTO UM Ce NMOKAXKyBa Ha YYEHULMUTE KAaKO Hay4yHUOT
MeTOo, MOXe Aa ce MNPUMEHU BO CEeKOjAHEBHUOT MMBOT. M yunm yyeHuMuuTe Aa pasmucaysaat
NpPecMeTKOBHO M fa ce GOKYCMpaaT Ha peasiHUTe annKaLmm 3a pellasarbe npobaemu.
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9. [lnpektopun Ha
VYNANLLTA U 3aeaHnLaTa
BO Npouec Ha
aflanTuparbe Ha
AKUMOHU NNAaHOBM 33
CTEM obpa3oBaHue
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KoKy mnaguTe yyeHUUM ce NOArOTBEHU Aa MM peluaTt npobaemuTe co Kou Ke ce CpeTHaT BO XMBOTOT
HafBOP Of YYMAMILTETO, 3a Aa M MCMONHAT CBOMTE uenuM Bo paboTtaTta, Kako rpafaHnM UM BO
NOHaTaMOLIHOTO y4yere?

3a HEKOW KMBOTHU Npean3BULM, TUe Ke Tpeba ga ce NoTnMpaaT Ha 3HaeHaTa U BEWTUHUTE HayYeHU
BO O4peAeHn AefoBU o4 yYuauLIHaTa Nporpama - Ha NpuUmep, Aa npenosHaaT u pelwat npobiem
nosp3saH Co maTemaTukaTa. Opyrute npobnemu Ke 6uAaT MOMaANKy O4MUrneAHO MNOBP3aHU CO
YYMIULIHOTO 3Haewe U 4yecTo Ke HapaaT o4 yyeHMuMTe Aa ce CnpaBaT CO Hemo3HaTU CUTyauuu
pasmucayBajkn GaekcMbuaHo U KpeaTUsHO.

Bo AeHewHo Bpeme, CBETOT 6P30 Ce MeHyBa, a 3HaeraTa W BEWTUHWUTE CTEKHATU AeHec He ce
npeasuaysa Aa 6uaaT AOBONAHWU AoAEKa MM NOAroTBYBaMe HaluMTe yuyeHUUm 3a xunsot. Ce Harnacysa
JeKa BelWTuHUTE Ha 21 BeK, Kako AMruMTasHU BEWTMHM, KPUTUYKO pasMuciayBarbe, copaboTKa,
pelwaBarbe Npobaemu, MHOBATUBHO M aHAZIMTUYKO PasMUC/yBatbe Ce NoBeKe o4 NoTpebHuU.

JononHutenHo, obpasosaHueTro CTEM (Hayka, TeXHO/IOrMja, WHXXEHEPCTBO M MaTemaTuKa) M
noAroTeyBa CMTe yYEHWULUM 33 NPeaU3BULUTE U MOXKHOCTUTE BO EKOHOMMjaTa Ha 21 BEK.

Coctojbata Ha nasapoT Ha Tpya noBp3aHa co CTEM noKakyBa AeKa cCTankaTa Ha BpaboTeHOCT Ha
KkBanmMduKkyBaHaTa paboTHa cuna Bo CTEM e BO nopacT, 1 NoKpaj EKOHOMCKaTa Kpusa, U Ce 04YeKyBa
A3 NPOAO/IKU Aa pacTe nopaau 3rosemeHarta nobapysayka. Bo ncro sBpeme, ronem 6poj Ha CTEM
npodecnoHanum ce npubaMKyBaaT A0 BO3pacTa 3a NeH3NOHMparbe. Ce oueKyBaaT OKoy 7 MUINOHMU
paboTHM mecTta Ao 2025 rogmHa. NobapysBaykaTa 3a CTEM BewTMHKU Bapa cneunjannsmpaHa obyka u
BO CpeaHOTO M BO BUCOKOTO 06pa3oBaHue.

CTEM yuyereTO BO rosiema mMepa ce 0gHecyBa Ha AM3ajHUpPatbe KPeaTUBHM peLleHuja 3a Nnpobaemu o,
peanHuoT ceeT. Kora yyeHuLMTe yyaT BO KOHTEKCT Ha aBTEHTMYEeH AM3ajH H6a3npaH Ha npobnaemu
CTEM, TWMe MOMKaT MojacHO ga ro BMAAT BUCTUHCKOTO B/IMjaHME HA HUBHOTO yderbe. HaBMCTWHA,
MHAMBUAYyanHUTe KomneTteHumn Bo npeametmute CTEM cTaHyBaaT ce MOBa*KHM 33 3aHMMamaTa BO
WOHWHATA, KOM Ce 3aCHOBAAT Ha BUCOKA TEXHO/OIMja.

EpaTa Ha TexHO/OrMMjaTa WTO 6p30 ce ABuKM Tpeba fa ce BHECE BO YYMIHMLATA, @ NOBEKe HaCTaBHULM
Tpeba aa 6Maat cBECHU 33 MOAENUTE LUTO MM Ce NOTPEBHM Ha OBUE YYEHMLM, CO LIeA Aa o NpuBaeyar
HMBHOTO BHMMaHMWE W Aa MM HaTepaarT Aa CTEKHAT BEWTUHU U KOMMNETEHLMM.

However, STEM subjects and skills are considered to be very challenging and not attractive to
students, which is shown in the latest PISA (Programme for International Student Assessment) tests,
which clearly show that students need different teaching and learning models.

Cenak, npegmetute 1 BewTtnHUTe CTEM ce cmeTaaT 3a MHOIY Npeaun3BMKYBaYku U HEMNPUBIEYHM 33
YYEHULMTE, LUTO e NPUKarKaHo BO HajHoBuTe TecToBu MUCA (Mporpama 3a mefyHapogHO OLeHyBake
Ha YYEHMLMTE), KOM jaCHO NMOKaXKyBaaT AeKa Ha yYeHUUUTE UM ce NoTPebHM PasNMYHU MOLENM HA
HACTaBa U y4yetroe.

PesynTtatute o TectoT MNMUCA 3a 2018 roamHa, objaBeHn Bo 2019 roamnHa, He NoKaxkaa HanpeaokK BO
nepdopmaHcuTe Ha ydeHuunTe og EY no matemaTtunka 1 HayKa (EBponcka komucuja, 2019 roguHa). Og
2000 po 2015 roguHa, HanpegoKoT Ha CTEM (HayKa, TexHo/iorMja, MHMKEHepCTBO M MaTemMaTuKa)
o0bpa3oBaHKe He belle mHOry oxpabpysayka. MOKOHKPETHO, nako uenta e 15%, pesyatatute og 2015
roavHa MnoKaxyBaaT geKa 22,2% of, eBPOMNCKUTE Y4YeHUMUM NOo maTtematuka u 20,6 yyeHMUM no
NPUPOAHN HayKM He bune npumeHM Ha TpeTtoTo HMBO Ha MUCA TectoT. CneacTBeHo, LenTa Ha
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Ob6eguHeTtnte Haumm SDG4 (Sustainable Development Goal 4/Uen 4 3a oppxivs passoj) 3a
KBa/IMTETHO 06pa3oBaHUE N OAPKINB Pa3Boj He belle NOCTUrHaTA.

OTTyKa, pa3BojOT Ha CO/MMAHO, pPeneBaHTHO HaydyHO pasbuparbe Ha yyeHUuuTe 04
npeayHuBep3nTeTCKo 0bpasoBaHmMe, Kako M HMBHATa NOATOTOBKA A4a Ce CO0YaT CO MPeamn3BULIMTE Ha
3ro/IeMeHMOT TEXHUYKKM CBeT, 6apa M3N0MKEHOCT Ha cneunduuHM HacTaBHM NPAKTUKK, BepyBatba U
CTaBOBM. HacTaBHMUMTE Ce KAy4HW, na 3aToa Tpeba Aa NPOMOBMPAAT BMCOKA camoedmKacHOCT M
OYeKyBatbe Ha pesynTaTuTe, Aa Ce BK/Ay4yaT BO MPEAM3BUKYBAYKM, HO WUCTO TakKa U edeKTUBHM
NPaKTUKK, 406PO CBECHU 3a BELUTUHUTE Ha 21-0T BEK M UAHMTE Kapuepw Bo oBaa obaacT.

3aTtoa, Tpeba Aa r’m NoAroTBMME CUTE YHEHWLLM 33 yCreX No 3aBpLUyBakeTo Ha cpeAHOTO obpasoBaHue,
6e3 pasnunKa Aanu ce cneumjannsmnparm 3a CTEM obnactn nnm He.

KoHeYHo, NoTpebHM ce MHOBATUBHM NPUCTANM BO 06Pa30BaHNETO M MHOBATUBHUTE HAaCTaBHULUM. buam
eneH of HMB! 3anoyHeTe Aa ce MHoBupate cebecu, cera! KopucreTe ja HawaTa anaukaumnja CTEM
NaBnpuHT!

Bo HawwmoT MNakeT co anatku (gocraneH osae: Toolkit - STEM Labyrinth) Beke mokeTe ga HajaeTe mana
Ha 3aegHuMuaTa STEM (AkTnBHOCT Al.3, cTpaHuua. 20-39) co HeKOKY A06pK NPaKTUKKM 04, CEKOja 3eMmja
napTHep: 3aToa Be NOKaHyBame Za rv oTkpuete cuTe !

He nomasnky BaXKHO, BO UCTMOT JOKYMEHT Ke HajaeTe AOMNOJHUTE/IHW LECT KOPUCHU CLLeHapwja 3a NiaH
3a nekuuja (AktuBHocCT 1.6, cTp. 47-82).
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10. Op»aBHW onbopuU 3a
obpa3oBaHne co3naBaaT
paMKa 3a noaapLUKa Ha
ApXaBHaTa NONUTUKA
KaKo KNy4YHa OCHOBA 33
ycnewHo peansajHupare
Ha CTEM obpa3oBaHUETO
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CTEM 06pa3oBaHMETO CTaHa efeH o, rMaBHUTE NPUOPUTETU Ha €BPOMNCKO HWMBO, TECHO MOBP3aH CO
rnobasHMOT pe3ynTaT Ha 3emjute NOBP3aHM CO KOHKYPEHTHOCTa. M3BewTajoT 3a CBETCKaTa
KOHKypeHTHOoCT 2015-2016 roamnHa, Koj aasa npernes Ha KOHKypeHTHocTa BO 140 3emjun, oTKpuBa AeKa
obpazoBHUTE pedopmn Mopa ga BuaaT KaydeH GoKyc BO areHgaTa Ha BAaAMTE U KpeaTopuTe Ha
NMOSIMTUKM 32 3rosiemMmyBarbe Ha KOHKYpPeHTHOCTa Ha eKoOHOMMjaTa JeHec, eKoHomuja HasmpaHa Ha
WHOBALMN, TEXHOOTUja N NPETNPUEMHULITBOTO.

3atoa, rn npudakame cnegHUTe NeT aKTUBHOCTM 3a YHanpeayBarbe Ha epeKkTMBHO obpasoBaHMe 3a
CTEM, Kako WTO e HaBeAeHO BO M3BELITAjOT HA oncepBaTopujata Ha Scientix oa aexkemspu 2018
rofMHa 3a npakTuKmTe 3a obpasosaHue Ha CTEM Bo Espona:

e [opgapwkKa Ha mHoBatMBHM CTEM HAcTaBHM MPAKTMKM M MpPEXM 3aCHOBaHM Ha Hay4yHo
obpasoBaHue 3a Uctpaxkysarbe (IBSE) 1 apyrv nesarorum HacoYeHN KOH yYeHULNTE: Ha HUBO
Ha CTEM HacTaBHMLM CE yLITE NOCTON HEAOCTUT Ha A,0Bep6a BO NPMUCTAaNOT KOH MOMHOBATUBHM
negarorunu;

® Hynere pesnieBaHTHU MOXKHOCTU 3a npodecuoHaneH pas3soj 3a CTEM HacTtaBHMUUTE U
3ajakHyBakbe Ha copaboTKaTa Mery YYUAULITETO U MHAYCTPUjaTa: NOCTOM jacHa noTpeba Aa ce
NoAAPYKN pPA3BOjOT WU LIMPEHETO Ha peneBaHTHM nporpamu 3a CTEM o6byka Kou rw
oxpabpyBaaT HacTaBHMUUTE Aa MM HaArpagaTt CBouTe NpeameTy U Neaarowku 3Haera, Kako
W HMBHATa goBepbHa BO KOPUCTEHETO HA HOBUTE TEXHOJIOTUM BO YYUHULATA;

® /HoBMpatbe Ha HacTaBHaTa nporpama 3a obpasoBaHWe W oueHyBarbe Ha CTEM: BakeH
baKTOp e HAaYMHOT Ha KOj ce MWLyBa HAcTaBHaTa MPOrpPamMa U Ce OYEKyBa [a Ce M3y4yBa.
MoTpebHN ce NOAWUTUKM 33 OLUEHYBatbe KOM [aBaaT [AOBOJIHA TeXMMHA Ha MeToauTe 3a
dopmaTMBHA eBaslyaumja 3a ga He ce MHXMBUpa ynoTpebaTa Ha MHOBATMBHU NeaarorMm Bo
nociaefHUTe rogMHun o4 06pasoBaHMETO;

e [logapwKa Ha pa3BojoOT M UMMNJEMEeHTaUMjaTa Ha cTpaTerm opmeHTMpaHn KoH CTEM Ha
LenoTo yuyunuwTte: pa3suBarbe jacHa CTEM cTpaterMja Ha HMBO Ha yuyuauwTte 3a
npomoBMpare U NoAApLIKa Ha MHOBATMBHATa Hactasa 3a CTEM morke Aa urpa cywTUHCKA
yJiora BO KOOPANHUPAHETO Ha HanopuTe 3a NoAobpyBarbe Ha KBAIUTETOT HA HacTaBaTa CTEM
M ga ce ocurypa geka CTEM HactaBHMUMTE MMaaT KOPUCT Of, COOABETHaTa NoaApLuKa 3a
nonobpysBarbe Ha HMUBHATa NPAKTUKa;

® 3ajakHyBarbe Ha TpaHCcAMCLUMNAMHApHATA copaboTKa 3a Aa ce NOTTMKHe NpudaKkakeTo Ha
CTEM HacTtaBa: 3ajakHyBarbe Ha copaboTKaTa Ha HacTaBHMLMTE U oxpabpyBarbe HA pasmeHa
Ha [006pM NPaKTUKM HU3 AUCUMNAMHM 33 [a Ce WCMNONHETU YC/0BUTE 33 3HaYajHo
uHTerpatueHo CTEM obpa3oBaHue BO yYUIHULMTE.

Moxeme ga MHoBMpame - mopame. Moxkeme ga ycneeme - mopame. 3a nogobpa cerawHocT U 3a
nocseT/la UAHWHA Ha HalwuTe HOBW reHepauuu. Mokpaj Toa, 3a cute Hac! Kopucrete ja HawaTa
anauKkaunja CTEM JlaBupuHT!
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11. NopobpyBarbe Ha
KOMYHWUKaLUUjaTa
nomery y4ynamuTara,
3aeJHuLUaTa U
KpeaTopuTe Ha
NONUTUKU
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Ha rnobanHo HWBO, 3ajakHyBarbeTO Ha 0OpPa30BaHMETO 3a HayKa, TEXHONOMMja, MHMKEHEPCTBO U
maTemaTuKka (CTEM) e npeno3HaTo Kako BrpaZeHo pelleHne 3a MHOTY OMnwTecTBeHU Npobiemm Kako
LWITO Ce MCUPNyBareTo Ha NPUPOAHUTE pecypcu U npawarba NOBP3aHU CO KAUMATCKUTE MPOMEHM.
Mpu3HaBarweTo Ha CTEM ancumnanHuTe Kako eKOHOMCKU ABUraTesIn ro MOTUBMpaLLE UHULMPaHETO
Ha CTEM o06pa3oBaHMETO M BO pPa3BUEHUTE M BO 3emjuTe BO pa3Boj. OBa ce 3acHOBa Ha
pasmucnyBareTo geka epukacHoto CTEM o6pa3oBaHMe e CPeAcTBO 3a pa3BMBabbe Ha TOJKY
NOCaKyBaHUTE KOMMNETEHLNM O ABaeceT U NPBUOT BEK Kaj yueHunuuTe.

Lypu 1 3a yueHNUUTE KOU He ce 3aHMMaBaaT co Kapuepu noep3aHn co CTEM, oaroBopHOTO rpafaHCTBO
AeHec 6bapa ocHoBa 3a connaHo obpasoBaHue 3a CTEM; ga ce 3aHMMaBaTe CO 34PaBCTBEHA 3alUTUTA,
Aa ro pasbepeTe ynpaByBakeTO CO *KMBOTHaTa cCpegMHa, Aa ja pasbepeTte MOMeHTanHaTa
reonosITMKa Unn ga rm objacHysaTe rnobasHUTE MOXKHOCTU U KPU3K.

MpomeHaTa 3anoyHyBa BO HaluTe 3aeAHMUM. KOpUCTeHETO Ha HalaTa anankaumja u metoq CTEM
JTaBMPUHT, UCTO TaKa, Ke ro NOTTUKHE Pa3BOjOT Ha NOLBPCTU BPCKM MeFy yYuauwiTaTta, 3aefHo Co
HUBHUTE YYEHULIM U NOKAJHWUTE 3aeaHMLUM. Ho, o4mnrieqHo 0Ba He e fIeCeH NPOLLEC, HTY aBTOMAaTCKM.

3aegHnUMTE UrpaaT eaMHCTBEHA M BUTAJIHA Y/10Ta BO Pa3BOjOT HA NPABUYHU U OAPMKIMBU MHOBALUW.
AHraXKmMpareTo Ha 3ae4HULATa U Hej3MHUTE YNeHOBM BO COMNCTBEHATa MAHUHA obe3beaysa naogHa
no4sa 3a HOBW MAEM N MOMKHOCT 3a LUIMPOKa COMCTBEHOCT Ha MAeuTe M NNaHOBUTE LUITO Ce YCBOEHMU.
KNy4yHUTE YNHWUTENIM Ha 3ae4HMLLIATa HE CEKOTaLl C/YXKaT KaKo jaBHU CNyKOeHUUM, BUSHUC TUTaHU UK
aypu n angepy Ha 3aegHuuata. Co naeHTUdUKyBarbe Ha Pas/IMYHOCTUTE, 3emMarbe NPUMepoLn 3a
nogapluka M BKAyYyBatbe BO NPOLECOT Ha AM3ajHUparbe, Norosema e BepojaTHOCTa 3aeAgHuMLUaTa 43
BOAM KOH MOB/INjaTe/IHWN U O4PKIMBU MHOBALMM.

MpouecoT Ha BKayyyBakse Ha 3aegHuLmMTe KOH CTEM pa3suBa fONropoYeH naaH 3a nogobpyearbe Ha
CTEM 06pa3oBaHMETO CO 34pYKyBate Ha Ppa3HOBMAHA rpyna YJeHOBM Ha 3ae4HMNLATA 3a NJaHMpatbe,
OM3ajHMpatbe M Co34aBatbe MHOBATUBHWM MPOMEHM BO HAYMHOT Ha KOj MpefaBame U ydyume.
HauMoHanHOTO wucTpaxyBake, Hajaobpute 0OPa3OBHU NPAKTUKM, MNPOLECUTE HAa WHMKEHEPCKO
OM3ajHupatbe U Apyrv NPOTOKO/IM 3@ aHraXXMaH BO 3aeHULATA ro yCA0BYyBaaT pa3BojoT Ha dasuTe,
aKTMBHOCTUTE M NPECBPTHMLMTE Ha NpoLecoT. CuTe 3acerHaTv CTpaHM BO OBME Hamnopwu ce obeanHeTH
€O 5 NpMHUMNM Ha AM3ajH 33 Aa ja NOTTUKHAT paboTaTa:

® [TpaBnyeH: Hanpasete CTEM nucmeHoOCTa M EKOHOMCKMUTE MOXHOCTM Aa buaat fOCTanHu
3a CUTE yueHunup.

® CKanect u OAPXNNB: NOTTUKHETE TN 06pa3OBHI/ITe MHOBALUMN N EKOHOMCKOTO
ycornacyBame Ha KOOpaAuHUpaH n metogmndyeH HavymH

® lHOBaTMBEH: AajTe MM Ha 3aeAHUUMTE anaTKkmn NoTpebHM 3a TpaHcHOPMaTUBHU NPOMEHMU
BO obpasoBaHuneTo 3a CTEM

e ®okycmpaH Ha CTEM: 3ajakHeTe 1 nogapKeTe Ky/ATypa Koja r'v Herysa v noaap»yBsa
nHoBaTuBHUTe CTEM npodecrmoHanum u rv 361mMKyBa bU3HUCUTE, YYMAULITAT],
HeNPOUTHUTE OpPraHM3aLMn U 4PYrUTe MHCTUTYLMM BO 3aeHMLATa 3a Aa M NoaroTeat
yyeHuUUTE 1 3aeaHNUmTe 33 paboTHM mecTa Bo 21 Bek

e KonabopaTtmeeH: Pa3BujTe mpeka Ha HUBO Ha AprKaBaTa 3a U3BoHpeaHocT Ha CTEM npeky
JIOKaNIHU, APXKABHM M HALMOHAJTHU MPEXKN U UCTParKyBakbe 3aCHOBAHO Ha AO0Ka3u.
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Kako npumep, rpafaHckoTo 06pasoBaHMe MM HyAM Ha MAAgMTe U Ha enyKaTopuTe YHUKaTHU
MOXHOCTM Aa ro HabsbyAyBaaT U UCTPArXKyBaaT CBETOT NPEKY aBTEHTUUYHU UCTPAXKYBAYKM UCKYCTBA KOU
ce HeonxoAHu 3a pobycHo yyere Ha CTEM. U, ncto Taka, BO 0OBaa pamKa, HallaTta anavKkaumja u MeTos,
CTEM JlaBUpPUHT MOXKe Aa buae BannaeH NnpuapyKHUK 3a yyere.

BOHYYMANWHNTE NOCTAaBKMU Ce CYLUITUHCKU Aen of, eKOCUCTEMOT Ha obpasoBaHue 3a CTEM yueme.
AKTUBHOCTMTE HaZBOP 04 YYMAULIHWOT AEH MMaAaAT rosiem noteHumjan ga obesbegatr CTEM uckycrtsa
KOW Ce aHraXxupaHu, OAroOBOPHM WM BOCMOCTABYBAaT BPCKU. MCTpaKyBarbeTo cyrepupa AeKa e
noTpebeH aHraxKmaH BO aBTEHTMYHM HAy4YHU UCKYCTBA 3a Aa ce pa3Bue payeHTHocT co CTEM - mopame
Na paboTnMe HayKa 3a Ja Haydymme HayKa (2). Ho, mnaante nmaaT orpaHMUYeHU LiaHCK Aa y4ecTByBaaT
BO OBOj BUA, HA U3BOHPEAHO, HACOYEHO KOH YYEHUKOT UCKYCcTBO co CTEM coapKuHU. YiuTe nopeTku
Cce MOXHOCTUTE A3 Ce NOBP3aT aBTEHTUYHUTE HAYYHU NPAKTUKM CO COMNCTBEHUTE KMUBOTU, MHTEPECU U
KOHTEKCTM 3a ydyeme. EaykaTopute n mnagute cé noseke H6apaat HauyMHM Aa paboTaT coO peanHu
noaaTtoum 1 HayyHu npobaemu, ocobeHo OHME KoM MMaaT BPCKA CO HMBHATa /I0Ka/IHa 3ae4HuLUa U
OKo/IMHa (3). MparaHCcKaTa HayKa AMPEKTHO M aHraxKmnpa MaaauTe U eayKkaTopute BO UCTPaXKyBahbaTa
BO PeanHMOT CBET, Kage M 43 Ce U KakKBM U Aa Ce HUBHUTe MHTepecu. MNpeKky rparfaHckaTa HaykKa,
MNaguTe y4yecTByBaaT BO aKTMBHW MCTpa)KyBakba MOBP3aHM CO HayKaTa KoOja MMa 3Hauyerbe BO
NOLIMPOKKMOT cBeT. [pafaHCKOTO obpa3oBaHMe MM NOTOMNYyBa MAAAMTE BO NPAKTUKMTE HA HayKaTa U UM
AaBa CMMUCNa Ha TME MNPaKTMKM BO MecTaTa Kafe LWTO XuBeaT, yyaT M urpaat. [paraHcKoTo
obpasoBaHue obes3beayBa KOHTEKCT Kafe efAyKaTopuTe MOKaT Aa MM MOMOTHaT Ha yyYeHuuuTe aa
passujaT CTEM BelwTUHMN KaKo WTO ce HabsbyayBame, ynotpeba Ha TexXHo0rMja U MMCMEHOCT CO
nogaTtouu, U Aa rv cnojaTt TMe BEWTMHM 33 A3 M NPUMEHaT AMPEKTHO Ha npobnemuTte 3a Kou ce
ofHecyBaaT. Ha oBMe HaunHM, rpafaHCKoTO 06pa3oBaHME MOXKe YHUKATHO 43 O4T0BOPU HA PObyCHUTe
uenn 3a ydyerbe Ha CTEM npeKy yyere LWTO e UCTO TOJIKY 33 IMYHUOT UHTEPEC U NAEHTUTETOT KOJIKY
LITO € 33 coApKMHATA N KOHLLeNTUTE.
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CTEM NABUPUHT

[MNMOCETETE HE OHJIAJH HA:

o @STEMIabyrinth

X www.stemlabyrinth.com

OppeKyBakbe ofy OATOBOPHOCT:

MopaplwkaTta Ha EBponckata KomucKja 3a uspaboTka
Ha oBaa nybauKaluMja He npeTcTaByBa ogobpysarbe
Ha CoApXWHaTa, Koja rM ogpasysa CTaBOBUTE CaMo
Ha aBTopuUTe, U KomucuKjaTa He moxe aa buge
o4roBoOpHa 3a Kakea buno ynotpeba Ha
MHbOPMaLMUTE KOU Ce COAPIKaHM BO Hea.
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Ha EBponckata YHuja
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