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®uHaHcupaH om Egponelickus cbro3. M3paseHume 8b321e0u U MHeHUs obaye ca camo Ha asmopa(ume) u He ompazaeam HerpemMeHHO
me3u Ha Esponelickua cvto3 unu Esponelickama usnmbaHUMenHa aeeHyusA 3a obpasosaHue u kyamypa (EACEA). Humo Esponelickuam
cbt03, HUMo EACEA mo2am 0a HOCAM 0mMa080PHOCM 3a MAX.

STEAME AKAJEMMUA

YNECHABAHE HA NPENOAABAHE N/J1AH 3A YYEHE U TBOPYECTBO (L&C MJ1AH) -

HUBO 1

S

-

EKOJIOT'MYHA KAMIMNAHWA 3A Al

E nt

E ne M

1. MNMpernep,

3arnasue
OcCHOBHM BbNpOCH

Bb3pacT, Knacosse, ...
MpoabAXKUTENHOCT,
rpaduk, AeMHOCTH
CbrnacyBaHe Ha
y4ebHaTa nporpama
CbTpyAHWULM, NAapTHbOPU
Pestome

M3non3saHa nutepatypa,
6narogapHocTU

Al EkonornyHa kamnaHma

Moxceme nu da uznonseame Al NpunoxeHus 3a papabomeaHe Ha
eK0s102U4MHA KaMIMAHUSA, YOKYCUPAHA 8bPXY HAYYHU (hakmu?

16-18 K10-K12

90 muHymu 2 X 45 yuebHu Yaca 4 deliHocmu
JeliHocmma e cvobpaszeHa ¢ yyuebHama npozpama Ha cpedHomo obpazosaHue
u npedmemume o npupoOHU HAYyKU U 2e02paghus, K02amo ce hoKycupa 8bpxy
3emMama u paKkmu u UHGopMayus, Koumo ce omHacam 0o Hawama raaHema.
OcseH mosa, memama Ha mo3u Habop om yyebHuU deliHocmu ce 3aHUMABA C
8bI1POCA 30 OKO/AHAMA cpeda u Nodobpasa UHpopMUpaHocMma Ha
y4eHuyume.

scitechAustralia ( https://www.scitech.org.au/experiment/disappearing-
objects-refractive-index/# )

CBETOBHO Hay4HO 061LecTBo (
https://www.scienceworld.ca/resource/disappearing-glass/ )

HaTtanwuen Nacpu, Konex OxkoH A6bT, MoHpean, KaHaga "MaruaTta Ha
onTtuKara: Cera A Buxaare, cera He”, (
https://serc.carleton.edu/sp/compadre/demonstrations/examples/19252.html
)

YHUBEPCUTET Ha VYWUCKOHCUMH-MAAWUCHH, Kateapa no ¢wusuka, (
https://www.physics.wisc.edu/outreach/wonders-of-physics-outreach-
fellows/activities/index-of-refraction/ )

2. PamKa Ha STEAME AKAQEMUA

Yuutencko
CbTPYAHMYECTBO

B noseyemo cmpaHu om EC UHX#eHepcmeomo ce 8b8ex0a Ype3 npedmemume
TexHono2uu u/unu Hayka. CnedosamesiHo cCbmpyoHu4ecmsomo Ha me3u 0sama
yyumesu o rpedmemu ce noopa3bupa 8 KOHMeKcma Ha ma3u oeliHocm.
CvmpydHU4ecmeomo e no-8amcHo 8b8 (ha3ama Ha NMPoeKmMupaHe Ha Masu
deliHocm, Koemo 03Ha4aea, Ye u 08amama y4umesu rno rnpeomema omaogapsam
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OpraHusauma Ha
STEAME B »kunBoTa (SilL).

dopmynmpaHe Ha naaH
3a gelictene

Ha Heobxodumume 3HAHUSA U YMeHUA 30 UHOUBUOYAsTHO U3MbAHEHUE HA
deliHocmma, 8brpeKku Moea cbmpyoHuU4yecmsomo e 000bpeHo.
Lelicmeawume yyuumenu mpabsa 0a nodKpenam cmaxaHm - yyumenume,
ocobeHo 8 Yyacmume om OeliHocmma, 8 Koumo aAabopamopHomo obopydsaHe
ce U310s138d 3a eKcriepuMeHmMuUpaHe ¢ rnpe4vynsaHe Ha 0b6ekm 8 pasauvyHuU
sudose meyHocmu.

Cpeuwia ¢ npedcmasumesu Ha 6usHeca/lpunoxceHus 8 peasnHus ceam
Mpeonpuemayecmeo — [JHuU Ha STEAME e »cusoma (Sil).

ETAT I: eliHocmma obxeauja CompyoHU4ecmeomo Ha 08ama Usu rnogeye
ydumernu, eAa8HO y4umesnam o npupooHU HAyKU, C y4umess, Kolimo omaosaps
3a nabopamopHomo obopydsaHe HaA yYuauuw,emo, 0bUKHOBEHO y4umer rno
MPUPOOHU HAYKU UAU mexHOos02uU.

ETAI Il: O6bmucneHu ca 8CUYKU CMBIIKU NpU (hopMyaupaHemo Ha rnAaHa 3a
delicmsue Ha yyebHama deliHocm. Bpb3kama ¢ npobsem om peanHUs Hueom
ce nosesea 8 Kpas, muli Kamo obuwusm nooxo0 e 06vPHAM U UHCMPYKUuume
om y4umerns ca 8 nocaedHume ¢asu Ha oeliHocmume, mbli KAMO 3aMNo4Ye8d ¢
eKcriepumeHm u npodbsaKasd ¢ MPoeKkm, Kolimo uma 3a yesn 0a 0b6scHU
pe3sysamamume om eKkcriepumeHma, npedu yyumenam 0a npedcmasu pakmume
U 3HQHUAMA, C8bP3AHU C MemMama Ha ¢oKycC.

*6 npouec Ha paspabomka Ha KpaliHume enemeHmu Ha pamKama

3. Llean u meToponorumn

Llenn v 3apgaum Ha
obyyeHuneTo

Pesyntatm ot
06Yy4YEeHMETO U OYAKBAHMU
pe3ynTatu

MNpenBapuTenHn 3HaAHMUA
W NpeanocTaBku

MoTunsayms,
MeTopgonorus,
Crpaterum, OnopHu
TOYKM

JeliHocmma uma 3a uesa 0a nodrnomozHe y4eHuyume 0a pazbepam uHoekca Ha
npeyvyneaHe U KAk U 3awo moli ce pasauyasa rnpu pasau4yHume mamepuau.
JeliHocmma ce hokycupa 8bpxy muaKy8aHemo U pa3bupaHemo Ha HayKkama
300 8U3YAAHUA eheKm om NMPoMAHAMA 8 npe4vynsaHemo Ha obekm,
npemuHasaw, om eduH mamepuas Kem 0pye (Harp. 8b30yxX Kbm 8004).

JeliHocmma uma 3a uesa 0a nocmuaHe caedHume y4ebHu yesau, maka 4ye
yyeHuUuyume cseod 3a8vpuwisaHe 0a mozam 0a:

- onpeodeaam eghekma om MPOMAHAMA HA UHOEKCa Ha npevyrneaHe mexcoy
8b30yx/800a/macso

- pazbepam 8u3yanHuUsA epekm, ObAXAU, Ce HA PA3AUYHUA UHOEKC Ha
npeyynsaHe mexcoy pazau4yHume mamepuanu (600a/macsio/8v30yx)

- pazbepam epb3Kkama 8 UuHOeKca Ha npe4vyrneaHe ¢ HabaAasaHUs 8u3lyaneH
eppekm

- peKoHCMpyupam exkcriepumeHma, 3a 0a mecmeam pasau4yeH mamepuaneH
cbecmas (800a)

YueHuyume, yyacmeauw,u 8 masu deliHocm, mpabsea 0a umam:

- OCHOBHU Hay4HU no3HaHusa (K7-K9)

- mpsabsa 0a ca 3arno3HAMU ¢ ObAXUHAMA HA 8b/IHAMA U Yecmomama Ha
ceemsauHaAMa no epeme Ha HeliHomMo pPasnpocmpaHeHuUe

- OCHOBHU NMo3HaHuA o eceomempus (K7-K9)

Tasu yyebHa deliHocm u3noa38a Nooxood, 6asupaH HaA NPOeKmMu, Kamo
QH2aXupa y4eHuyume 0a pabomsam 8 ekurnu, 0a Mbpcam U uscaedsam oHAalH
UHopmayus, 30 0a pazbepam Hay4yeH eKkcriepumeHm, 0a npeocmasam
heHoMeHa Ha rpevynsaHe U 0a eKcriepuMeHmupam ¢ 8U3yanHUA eheKkm Ha
npe4ynsaHe Ha 8odama.

JeliHocmma 8b3npuema npoMsaHa Ha obw,ama nocsedosamesnHOCmM om ¢asu,
0b6x8awWaW,a NPedcmasaHemMo Ha UHCMPYKYUUmMe Ha y4umers 8 Kpas,
cnedsaliku cobcmeeHomMo u3cned8aHe U eKcriepumMeHmupaHe Ha yYeHuyume.
OcseH mosa deliHocmma rnooKpensa eKcriepumeHmasieH nodxoo Ha oby4yeHue.



YueHuyume yyacmeam 8 deliHocmma KaKmo Kamo Ufs K/AAc, MAKka U Kamo
exunu om y4yeHuyu, pabomeuwu rno ceoli npoekm.

4. MoarotoBKa U cpeacTsa

MoAroToBKa, HaCTPoiKa
Ha NPOCTPaHCTBOTO,
cveemu 3a
OMCMpPAaHABAHE Ha
HeusnpasHocmu

Pecypcu, MHCTPYMEHTH,
MaTepuanm, NPUCTaBKMY,
obopyaBaHe

30pase u bezonacHocm

3a ®aza 1 u ®asza 3 e 30 npednoyumaHe 00 cme 8 y4YuaUUHA HayYHa
nabopamopus, maka ye 0a uma snabopamopHo obopydsaHe 3a 6e3onacHocm u
nabopamopHo obopydsaHe. Hesasucumo om mosa, me3su 0se ¢pa3u mo2am 0a
6v0am peasnusupaHu 8 KaAacHa cmas.

®a3a 1 u ¢paza 4 moxce 0a umam obuwa 06CMaHOBKA 8 KAACHAMA cMAs, KAMo
y4umensam e npeod KAACHAamMa cmas, d y4eHUKbvm e cpeuly Hezo/Hea. ®asa 3-4 ce
ynecHsA8a no-0obpe ¢ HACMPOUKA HA KAACHaOMA CMas HA eKUrnHU yeHmpose,
06pa3y8aHU Ype3 C8BP3BAHE HA MHOMECMBO yYyeHU4eCcKuU Macu, 3a 0a ce
0bpasysa no-20a1ama ombopHa maca.

3a peanusupaHe Ha OeliHocmma yYyumenam/ume wie ce Hyxoasam om:
®a3a 1:

- 1 nabopamopHa enpysemka (nupekxc)

- 12onama Kyna

- 1 aumvp pacmumesiHO MAcs0 (Unu 2auyepuH)

- 1 Komnaekm 2ymeHu pbKasuyu

®a3za 2:
- 1 KomMnomuvp HA y4eHUYeCcKU eKun

®a3a 3:
- 4-5 nabopamopHu ernpysemku
- 4-52o0nemu Kynu
- 4-5aumpa 800a uau HaauYeH U3MOYHUK Ha 800a (Hanp. MUBKa 3a 800a
8 Hay4Ha nabopamopus)
- 20-25 Komnaekm 2ymeHU pbKasuyu

3a ®aza 1 u ®asza 3 ce npenopv4ea U3rnoa38aHemMo Ha 1abopamMopHoO
o0bopydsaHe 3a be3onacHocm, 8bNPeEKU hakma, ye HAMA 04e8UOHU OrnacHoOCMUu,
0C8EH NPBCKAHE HA pacmumesHO MAc/0 U HA8/U3aHE 8 OKOMO HA yYeHUK. C
u3roa138aHemMo Ha 1a6opamMopHU NPeodnasHU 04uaa Ma3u ONaAcHOCM f1ecHo ce
usbsesa.

5. BHeppaBaHe

O6yunTenHun aemHocTu,
npoueaypu, pepaexkcnu

daza 1 (paboTta B Knac) — 10 MUHYTH
YuuTenaT npoBerkaa eKCnepMmMeHTa, KaTo caeasa MHCTPYKLMUTE No-40AY:
- M3cuneTe pacTUTENHOTO MAcC/Io B KynaTa, KOJIKOTo nobepe enpyseTKaTa.
- MocTaBeTe TpbbaTa B MacnoTo, 6e3 To Aa BAn3a B TpbbaTa.
- HanbnaHete Tyb6aTta c Mac/io 1 A NocTaBeTe OTHOBO B Kynarta.
- Ob6bpHeTe BHMMaHKeE, Ye TpbbaTa e MoyTU HeBnauma.

Mopaau ToBa, Ye MacnoTo, KOETo MMa NoaobeH MHAEKC Ha NpedynBaHe KaTo
Pyrex, TpbbaTta nsrnexana, Ye n3yesBa, Tbil KaTo OTPA3ABAHETO HA CBET/IMHATA €
eaHaKBo (cXxoAHO) M 3a ABaTa MaTepuana.

YuuTenat cnomeHaBsa, Ye TOBa Ce Ab/XKM Ha MHAEKCA Ha NpeyYynBaHe Ha cpeaara
1 He NpeAoCcTaBs AOMNbAHUTENHA MHOOPMALMA Ha yYeHUUuUTe.

®aza 2 (paboTa B ekunn) — 20 MUHYTH



OueHKa — olieHsABaHe

MNpepcTaBAHe -
OtuntaHe - CnogensaHe

PaswupeHus - dpyea
UHGopmayus

YyeHnunTte paboTaT B eKMnu ot 4-5 aylin, 3a Aa TbpCAT B CBOMUTE Hay4YHM
HapPbYHULM M OHNAlH MHbOPMALLMSA, 33 Aa pa3bepaT KaKBO e UHAEKC Ha
npeyynsaHe, KaKk NpeyyrnBaHeTo Ha CBET/IMHATA 3aBMCU OT MaTePUaIHUA CbCTaB
Ha cpefaTa, Npes KoATO TA NPeMUHaBa U T.H. TaxHaTa uen e Aa paspaboTaT 5-
MWHYTHa Npe3eHTaums, 3a Aa 06ACHAT HayKaTa 3a/4 M3YesBallarta Tpbba.

da3za 3 (pabota B ekun) — 30 MUHYTU

®a3za 3.1 — 15 muHytn

Ha yueHnuuTe ce gaBat 1bKOBE, EMPYBETKM 33 U3NUTBAHE, PbKaBULM, BOAA U
pPacTUTENHO Mac/o, 33 Aa NOBTOPAT EKCNEPMMEHTA M Aa MOraT a HanpaBAT CBOU
cobcTBeHN HabaoaeHus. Mo Bpeme Ha NPoBeXAaHEe Ha eKCNepUMEHTa
yyeHuumTe TpabBa ga M3non3BaT NpesnasHu ouunna.

®a3za 3.2 — 15 muHytn

Cnepn, eKMMHUA eKCNepUMEHT yYeHULMTe GUHANN3NPaT CBOUTE MPOEKTHU.

®aza 4 (paboTta B Knac) — 30 MUHYTH

®a3za 4.1 — 10 MuHYyTH

2 oT oT6OpUTE TPAGBA Aa NPEACTABAT CBOA NPOEKT U A3 OOACHAT ABAEHUETO
npeyynsaHe.

®aza 4.2 — 20 MUHYTH

Yuntenat npencrass ABAEHNETO NpPedyrnBaHe M NOKa3aTea Ha NpedynBaHe.

Yuyumesnam oyeHAsa npoueca Ha npudobusaHe HA UHGHOPMAUUA U 3HAHUA Ype3
paboma 8 ManKu eKunHu npoekmu, Kamo Habawoasa yyeHUyume 8 delicmsue
u Kamo um 6v0e npedcmaseH pe3yamamuvm om npoekma. OceeH moaa,
yyumenam moxce 0a oueHU cmeneHma, 00 KOAmo yYyeHuyume ca 00CmuaHanAuU 8
onucaHuemo u pa3bupaHemo Ha heHoMeHd 8b3 0CHO8A HA cObcmeeHOMOo cu
uscnedsaHe, npedu 0a um 6v0e NpedcmaseHa UHGopPMayUIMa om mexHus
yyumenrnl.

Cned 3a8vpweaHe Ha ma3u OeliHOCM 8CeKU yYeHUYEeCcKU ekun we e papabomun
Kpamka npe3eHmauyus, 06acHA8aAWa npeyynsaHemo Ha ceemsauHama u Kak
pabomu. [TpeseHmayuume Ha y4yeHuyume moz2am 0a 6v0am crodesieHu ¢
mexHuUme 8pbCMHUYU U C pooumesu, Koemo o3eo/58da NpU3Ha8aHemo Ha
mexHuUme ycuausa U MoCmMuXceHus om 3a0buxkaaawama au cpeda (yyunuue —
cemelicmeo).

YUnUTenat moxke Aa NOMOAM yYeHULMTE A3 eKCNepMMEHTUPAT Yy 4oMa U Aa
HaMb/IHAT enpyBeTKaTa C Bo4a BMECTO C Mac/0 M A4a OCTaBAT enpysBeTKaTa
npasHa (Nb/Ha ¢ Bb34yX) U cnej ToBa Aa 06ACHAT 3alL0 enpyBeTKaTa He e
M34e3Hasa, KaKTo Ce e CIy4n/Io B K/1ac, Korato e 6uia Hanb/iHEHa C PacTUTENHO
mMacso. KoHcTaTtaummTe nm Tpabea aa 6baat npeactaBeHm nog popmara Ha
KpaTKa npe3eHTauma, BKAOYBALLA NPENPaTKUTE U U3TOUHULMUTE, KOUTO Ca

EL [ EL-EIZR



Pecypcu 3a paspaboTBaHe Ha WabsoHa 3a NnaH 3a obyyeHue n TBopyectso B STEAME

AKALEMMWA
B cnyyai Ha obyyeHuMe Ypes NnpoeKTHOo-6a3mnpaHa genHocT

Mpototun/PbvkoBoacTeo Ha STEAME AKAEMMA 3a noaxoa 3a obyueHue u TBOPUECTBO
dopmynmpaHe Ha NnaH 3a gencreme

OCcHOBHU cMbIIKU 8 nodxoda 3a oby4yeHue Ha STEAME:

| ETAI: NoarotoBKa OT eAWH MK NOBeYe yyntenu

1. dopmynupaHe Ha MbPBOHAYaHU NAEM OTHOCHO TeMaTUYHUTE cekTopu/obaactu, Kouto aa 6baat
o0b6xBaHaTH

2. AHraxupaHe Ha no-wmnpoka ayautopua / pabora / 6usHec / poautenu / obwectso / cpeaa / eTmka

3. Lenesa Bb3pacToBa rpyna y4eHuum - CBbp3BaHe ¢ opuumanHata ydebHa nporpama - lNocTaBsHe Ha
Luenun 1 3agauu

4, OpraHu3auma Ha 3a4a4uTe Ha y4acTBalmTe CTPaHK - OnpeaensHe Ha KoopauHaTop - PaboTHM mecTa U

Ap.
ETAN Il: ®opmynupaHe Ha naaH 3a geiictBue (cTbnku 1-18)

llod2omoska (om yyumesnu)

1. OTHoweHue Kbm peanHma ceaT — OTparkeHune
2. Crumyn — MoTuBauus
3. dopmynnpaHe Ha npobaem (Bb3MOXKHO Ha eTanu unamn ¢asu), NPon3TUYaLY, OT TOPHOTO

Paszsumue (om yyeHuyu) — Hacoku u ouyeHka (8 9-11, om yyumenu)

4. Cb3paBaHe Ha poH - TbpceHe / CbbupaHe Ha nHPopmaLms

5. OnpocTteTe 3apgayata — OpopmeTe 3aga4aTa c orpaHMyeH 6poi n3nMcKkBaHuA

6. Cb3faBaHe Ha Kasycu - [IpoeKkTUpaHe - naeHTUdULMpPaHe Ha MmaTepuanm 3a usrpaxgaHe/
pa3paboTBaHe / cb3gaBaHe

7. CrpoutenctBo - PaboTeH npouec - M3nb/IHEHNE HA NPOEKTH

HabntogeHune-EkcnepumeHTUpaHe - NbpBOHaYaHU 3aKAOYEHUA

9. [okymeHTaums - TbpceHe B TemaTMYHK ob6nacTu (Al nonerta), cBbP3aHM C U3y4aBaHUSA
npegmert - ObsicHeHMe Bb3 OCHOBA Ha CbLUECTBYBALLY TEOPUMN U/UAN EMNNPUYHWN PE3YATATU

10. CbbupaHe Ha pe3syntati / HPopmaumsa Bb3 OCHOBA Ha TOYKK 7, 8,9

11. MbpBea rpynosa npeseHTaLnA OT y4eHULUM

o0

KoHguaypupaHe u pesyamamu (om yyeHuyu) — Hacoku u oueHka (om yyumeru)

12. KoHdurypupaite STEAME moaenuTe, 3a aa onuwete/npeacrasute/mntocrpmupare
pesyntatuTe

13. lMpoy4yBaHe Ha pe3ynTaTuTe B 9 M NpaBeHe Ha 3aKNtoYeHUA, KaTo ce n3noassa 12

14. NpunoxKeHun B exxeaHeBMeTO - MpeanoxeHuns 3a passutune 9 (Mpeanpuemavectso - SIL AHw)

[pezned (om yyumesnu)

15. Npernepaiite 3agayata No-B3UCKATE/THO



3asbpwisaHe Ha npoekma (om yyeHuyu) — Hacoku u oueHKa (om yyumenu)

16. MosToOpeTe cTbNKM 0T 5 A0 11 ¢ AONBAHUTENHU NAU HOBU U3NCKBAHMA, KAaKTO Ca

dopmynmparu B 15

17. 3cnepBaHe - Kasycu - PaswupasaHe - Hosn Teopum - TecTBaHe Ha HOBM 3aK1t04eHUA
18. MpepacTaBAHe Ha 3aK/OYEHMA - TAKTMKA Ha obLLyBaHe.

ETAN lll: STEAME AKAOEMMUWA OeincTBUA U CBTPYAHNYECTBO B TBOPUYECKHU

NPOEKTU 33 yYeHUUMU

3arnasue Ha npoekKrTa:

KpaTKO onmcaHme/OqepTaHme Ha OpraHn3aunoHHUTE ,CI,OI'OBOpeHOCTVI/OTI'OBOpHOCTVI 3a AeﬁCTBMe

ETAMN | OeiHocTn/CTbnKM DenHocTn/CTbnKK OeiHocTn/CTbnKK
Yuuten 1(Y1) OT yyeHUum Yuuten 2 (¥2)
CbTpyAHM4YecTBoO C Y2 Bb3pactoBa rpyna: CobTpyaHn4yectso c Y1 u
N PbKOBOACTBO Ha PBbKOBOACTBO HA yYeHULMTE
yyeHuuuTe
a MoarotoBka Ha cTbnku 1,2,3 CbTpygHM4ecTBo B CTbMKa 3
6 Hacokun B ctbnka 9 4,5,6,7,8,9,10 Hacokun 3a nogapbKKa B CTbMNKa
9
B TBOpYecka oueHKa 11 TBOpYecka oueHka
r Hacoku 12 Hacoku
A Hacoku 13 (9+12) Hacoku
e OpraHusauus (SIL) 14 OpranHusauyus (SIL)
STEAME B xuBOTa Cpela c npeacraBuTenu Ha STEAME B xuBOTa
6u3sHeca
K MoaroTtoBka Ha cTbnKa 15 CbTpyaHM4YecTBO B CTbMKa 15
3 Hacoku 16 (nosTopeHme 5-11) PbKOBOACTBO 3a NOAAPBIKKA
" Hacoku 17 PbKoBOACTBO 32 NOAAPDBIKKA
K TBOpYecka oueHKa 18 TBOpYECKa OLEeHKa




