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I Temeljne komponente IPS okvira ‘
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I Interdisciplinarno ucenje temeljeno na projektima (PBL)
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I Ucenje temeljeno na istraZivanju (IBL)
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I Integracija umjetnosti u STEM-u
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I Koristenje tehnologije i digitalnih alata
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I Veze u stvarnom svijetu i angaZman zajednice
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I Refleksivno i iterativno ucenje
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I Pedagoske tehnike i prakse u ucionici ‘
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I Gamifikacija za angaZman studenata
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I Strategije procjene i evaluacije ‘
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I Rubrike za kreativnost i suradnju
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1#&% 4% "$+5-4,+% [$+5#"#,$%#% .I'B1+*#D% H'B/'% 0-/)(-)/4/#,#% ) BI4A(#% -/+B#1#% B4% ./) @4-4% $#0,+Y%
JF$+,)% "4?% #O0.+(#-#>% '043)/#"#$)K4% &F880)B)&)% ./+.'6,#-4% .'% 0.'0'B,'0-4% 4,"'#-4",'3%
1#6*451$#,$#>%)14, ("' 4-+%0)/#&,$5+%4%./40-) #,$H#% 46#6 " 4*#% (/4-41(4*% /[#6*451$#,$+*D%V/+#-4",'0-%0
JFAS+,4-4% #% -+*+1$5)% 1434 ,#1,'0-4>% ./41#3'&1$4"0-4% 4% 0.'0'B,'0-4% 3+,+/4/#,$#% $+&4,0-"+,4?%
8)/ #&,$#% 0+% -/+B#% *$+/4-4% ("), 4(#FA$*>% &'.14,'0%% 3/).,4*% #.'/4*#% 4% 0.'0'B,'5K)% 0)/#&,$+% 0%
(1+3##D% _$+5-4,+% [$+5#"#,$#% ./'BL+*#% *'/#$)% 0+% 'FS+,$4"#-4% )% 0*401)% #,#14-41('3% [#6*4
&'\'5+,$#% '&1)(#% 4% 0.'0'B,'0-4% ./4*$+,+% 6,#,$#% )% [#61414-4*HDUp0+B/41# 5+ % "42%

+1+%+ #-#% )% )B/A(+>% .['F$+,+% .'0-#$)% 0"+'B)?"#-,4$+>% .'-41)K4% '(/) @+,$+% 6#% )I+,$+% ('$+% F4
4,84"4&)#1,)%&*451$#-'0-%4%0)/#&,41(4%#,3#@*#,D

I Procjene temeljene na portfelju

M%./'F$+,4%-+*+1$+,'$%,#%.'/-C'14$)>%) 1+, 4F A%H(-4" 'Y OHO-#"1$#$) % 6B 4/ ()% 0" $4 2% H& " #%6-4$+(*%
JA#6)$)KAY% 0™ $% #./+8&H(%)% ) 1+,$)% 4% [#6™ $% (/'6% #61414-+% /'$+(-+D% I"#(#"% ./40-).% *3)K)$+% 4
&)+, -4IH$)% 0" $+IB6" ASHS)K+06"$+5-4,+>%/+C 1+(-4/#$)%0"$% #./+&H(% 4% . (@) % 0" $+%6 /H6)*4$+"#,4
' 4. 1$4"+0% &' (#6+D% |&HBAI Y0 [#6, 14(42% GHEH-H(H>Y I'S+(H-H% A% [#6*A51$#,$#>% )|+, 4F4%0-$+1)% &)
0" $% H(HE&+*0(4% .)->% #9% 40-"/+*+,'% 4*#$)% ./414()% 6#% O#*' | FSADIBABHIAS, 42% " I#-,47%
4,CHFASHDY "#% *+-'&#% - 41+% 0"+ B)?"#- 4$)% +"#1)H#FA4$)>% 40-41)KA% , +% O#* % (' #1,+%/+6) 1-#-+>9
F+0%) 1+, $H#>%6(/+#-4",'0-%4%"$+5-4,+%(/4-41 ('3%/H#6* 45 1 $#, $HY6/#6" 4%+, +%-4$+(*%./ F+O#D

I Poglavlje 1: Znanstvena lekcija integrirana s neformalnim videoigrama

I Pregled

N'31H#"1$+%[ #,'0-% 4*4% 6% F41$% 40-1H#@4-4% —+*+1$ H%6,#,0-"+ #% H#1+14% (140-+KAY% +C'[*#1,+%"4
*+ &ASY6HYA0()0-"+, %) 1+, $+D%2,-+3HFAS %64, -+H#(-4" 42%. 1#-C'[*4%.".)-%<4, +FIHC-HYA%94, (+F#E&H>O
¥3)% /40-).4-4% -+*+1$,4*0% ('F+.-4*#% 46% CABBASR6BWo (+*4$+% (I'6% .JH#(-41,'% &434-#1,'%

+(0.4/4%+ -41#,$+DY!" AV 1H#-4% ) &+%0& A #*41, /%% (/) @+, $+V66H96) |1+, $+06) V6('$+*06) 1+, 4F 496+ 3) 06 3/#8&4-4%%*

04*)14/#$)%0-"#/,+%.'$#"+%4%0)&$+1)$) %) VEBIHH M 458 %('$4%.'B' L$5# "#$)%,$4?"" %
[#6)*4A$+"#,$+%4%6#&/ @#"#,$+%6,#,0-"+,'3%6 ,#,$#D

<'&+/ #%'B/#6" #%40-1#@4"#,$#%0)3+/4/#$)% &#% I#H*ACA(HFASHY% 4% 4 - +/#(-4",'%)1+,$+%6 ,#1#$,'%."+K
-4"#FA4$)% 4%(3 4-4" A%#,3#@*#,%) | +,4(#D% 2,-+3/#FA$#% ,+C'[*#1,4?% "4&+'43#/#% '*'3)K)$+%)I+ 4F

o) 2 .
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- — ’ ,, N *
‘; : BAVIDUSSKOLA Eﬁ, s memen




Co-funded by the 1APYMA n
Erasmus+ Programme Shorroson Erasmus+
of the European Union IKY Enriching lives, opening minds.

ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
"ABYHLABHFAS)% 01'@+ 4% -+'[4SH>% *#,4.)LHFAS)% "HASHBLHHYs 4% [#6"$% "$+5-4 #% [$+5H#"H# $HU
6#,4*1$4"%4%)/#, $#$)KA% #14,D

B ciljevi

1 N-#(,)-4%&)B1$+6/#6)*4$+"#,$+%6 #,0-"+,42%(', F+ #-#%'*'3)K)$)KA%) 1+, AF 4*H%A0-H#@A"#,$+%49
+(0.+/4%+ -41#, $+9%),)-#1%"41-}#1,42%' () @+ $#D

1M #IAS+8A-A%EA3A-H#1,)%.40%+,'0-%6( [A5-+ S+ VoH LH#-HYo-+*+1$+, 4%, HY604%) LEFASHH%($4%. -41)
4,-+#(-4"'%)|+,$+D

T N#H(G#-4%+(0.H/4%+,-4/#,$5+%*' 3)K)$) K4%) 1+,4 FA*#%A46™ 7+,$5+%8&434-#1,4?%04*) 1#FA4$#%
6,#,0-"+,4?% #|+1#%4%(',F+.#-#D

“ 1 N'-4F#,$+%0)/#&,$+%4%/$+5#"#,$#%./'B1+*#%) %6 ,#,0-"+,4*%(',-+(0-4*#%./*4F#,$+*%-4*0('3%
1#&#%)%"4/-)#1,4*%./'0-'/4*#%6#%)I+,$+D

1 NHY0-4-4%$HE%646%+T)Yo-+1A5+964%.[#(0+ 968+, 0-/41# $+*%0-"#1,42%./4*$+ #%6 #,0-"+,'3%
6,4 SHYU6%04,-+/#(-4",'%)I1+,$+D

I Strategije za provedbu

I"H$Y68& () *+$(' #-.&-*/-*0$123- $)2*/(-(0&4' ($5*"6#27'()-8

Y1 <'&+14/#$5-+%./4]'&,+%+('0)0-#"+%6#%./") 1#"#,$5+%B4'1#6,'14('0-4>%)-$+F#S#%,#%(14*)%4%+('1'5(+
#",'-+@+D

Tl 84%)14/#$-+%C4641(+%(',F+.-+%.".)-%3/#"4-#FA4$+>%041+%4%**+,-#%(/'6%*+?#,4(+%),)-#/%43/+D
T HAGHS, AH$-+%* &+1+%'B, " 1$4" +%+,+/34$+%.".)-%?4&) +1+(-1# #>%"$+-/'-) /B4 #%4%0' 1#/,4?% . #,+]

I Koristenje Tinkercad-a za 3D modeliranje i znanstvenu vizualizaciju:

1 V0-)AIH-4%4%*#,4.) 1A1#-ABEIAM Yo 1 +() LHY0AYoH-"*#Y% (H(' YoBA0* %/#6)*$+14%(+*4$0(+%"+6+D
1 OHE"ASHS-+%1$)0(H0-+9%60-/)(-)/+%B4' 1'5(42%0-#,4FH%64#%" 46) #1464 FA$) %' 34, + 1H%A%,$42" 42%(

1 HAGHS, AHS-+%*+2#, 41 (+%*' &+ 1 +%(#('%B40-+%40-/#@414%./4,F 4. +%CABA(+>%.".)-%0)0-#"#%./4$:
'1)3#D

I Olaksavanje aktivnosti rieSavanja problema temeljene na grupi:

1 H&ASH1A-+9%60-) &+ -4 HYBHS+&, 41 (+%6./'S+(-+%0('$A%06H2-4S+"H$) Y6 (/4-41 (Yol H#6* 45 1$#,$+%64%-4*0(4
1 NH(,A-+%) 1+ $+0%%+7)00" 15, SHEA*HY%(/'6%6HS+&, 41 (H%40()0-"#Yo-+*+1$+ #% HYA3/HH#D

1 2,-+3/A/HS-+%.140-).4%) |+ $HYo-+*+ 15+ +% HYA0-H@A"#,$) %385+ %) 1+, 4F 4% [+~ 0-#"1$#$)>%
+(0.+/4*+-A1H#$) %A YoH H1AB4/#$) %6/ +6) 1-#-+6),)-#1%'(/) @ +,$#%43/+D

Alati i metode Minecraft

Education Edition:
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
1 20(/40-4-4%<4,+FIHC-Y6H#%A6/#8) Y04, ~+H#(-4" AP%* &+ 1#%-+('0)0-#"#Y%6H#%.I') " #,$+%o-+*#9%." )-%
'&/@4"0-4>%)31$41,'3%F4(1)0#%4%1$)&0('3%)-$+F#$#%, #%' (145D

12K L4k -AIHS-HYABHE " HYo-+*+ 1S+ +0b #OGCABAF A% (' SAY66H- A%+ HE) %' &Y6) 1+, A(#%./4*$+ )% (', F+.#
041+>%34B#,$#%A4%-/#,0C *#FA$+%+, +/34$+D

1 NSH(,A-+%) 1+ A(+OREHHS) V66 #,0-"+ +960-1) (-)/+>%.".)-2%0"+*4/0(42%. O-#$H#>%.'&" &, 47%
A0-1#@A"#1(42% LH#B'#-' 1 4$H#I414%") 1 (#,0(42% - (#>Y6 (#( % BA%A0-/#@414%./14,F 4. +%6 #,'0-4% Y[ 4

I Tinkercad:

1 N/ @4-4%0-)&+,-4*#%. 1#-C'[*)%6H% &AOHS, A41#,$+%* 1+() 1], 42%0-/) (-) % ('$+%41)0-/4/#$) %/ #6141
"0-+9%(+*4$0(47%"+6#D

“120(/40-4-+%GH%* &+14/#,$+%6#%&+* ,0-1#FA4$)%#/?4-+(-)[+%0-#,4F#>%'/3#,#%4%F4$+147%B4'1
0)0-#"#D

1 N-414-+96) 1+ A(+%8H%'0* 45 1$#" #$)%004%) LEFAS+%-+++1$+ +% #YCABAF4>%." )-%6$+&, '0-#" 42%0-
4%+0-"" 42%00-/) (FASH#>Y(#('Y%BAY%-+0-4/#14%(',F+.-+%..)-%6/#0.' &$+1+%-+@4,+%4%, 04" 0-4D

I Primjeri aktivnosti

+$(#-.&*9%":;"1*$/-/'48 |
T MI+,4F4%/#&+%)%-4*"4*#% #% &A6#$,4/#,$) %04 %46 3/#&, $A4QYO1H %) @424 PF683-) D

1 <THS) %)+ @A-A%IHBA, ) Yo(A0A(H>YA6" [+ %" &+>YBA1$, 4%0"4$+-%4%. ) 1HFAS+U @4 -4, $HYb(H
'&/@#14%0-#B41,'0-%-+('0)0-#"#D

T IB)?"#K+,4%.'$*""4a%:('0)0-#"4>%'&/ @4 0->%6,#,'0-%'%'('145)>%C'-'04,-+6#%4%"?/#,4&B+,4%
1#,F4D

I Minecraft simulacija obnovljive energije:

1 8)&+,-A%3HEAYOMA +,-AIHS)%0%/HE, 4% B, " 1$4" 4*% 46" [4* %+ +/34$+%.".)-%0' 1#/,47%
+1+ (-1 %" $+-1-) BA,#%A% 28]+ 1+(-1#,4#D

1 HLABAIHS) )14, (" 4-0-Y60" H( 3%0L6" Yo+, +I34$+V0AV6IHO [ LSHS) Yo' V6. A*$+ HHY6) Y60-"H, *%60" 4+~
1 IB)?"HK, A% (' F+.- 48V, 0C *HFASHYo+ +/34$+>%.'46" &, $HYo+1+(-/ 41, +%-+,+/34+>%)-$+FH#$% #9%'(

I Izgradnja molekularnog modela Tinkercad:

1 MU+, AFA%0-"##$)%GHY* 1+() 1#, +%0-/)(-)/+%) BAIHS+ 42%0.'$+"#>%.".)-%" &+%=Y b A>%)31$4l,'3
84'(048&#%=L1bA%4%31)('6+%=LcYdb!cAD

1 <#,4.)1A1HS)Yolt-* A HY A% +BHHY(H(' VoBAY/HE) S+ 1A%+ 1+() L# ) %3+ *+-/4$) %A% (+*4$0(+ %6/ +#(F A4
1 IB)?"HK+,4%. ' $*" 4a%#-"*0(HY%60-/)(-)#>%(+*4$0(+%"+6+>%* 1+() Lt #%3+*+-/4$H#D

I Tinkercad laboratorij za inZenjersku fiziku:
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
1 MU+, AFA%&A6HS SHERYOG" +060-/'$+"+9%=."1)3+>06/+*+ AF+>% #3,)-+06/H#" 4,+A%A%-+0-4/#$)%(#( %
C),(F4' 41#$)%. 8&%/#61414-4*%%' -+/+K+ $4*#D

1 H1ABAIHS) %) 14, (M A-'0->%*+2#,41()%./+&,'0-%64%./4*$+,) %) %60-"#], *%60"4$+-) D
1 IB)?2"HKH,4%. ' $*"4a%841+>%6*+ 24, A(H>% J+e-', "A%6#(', 4>%'l) "#,$+%+,+/34$+D

B zokijucak
2,-+3[HFA$* Y +C'[*#1,42%" A&+ A3#/#%) %6 #,0-"+,'% ' B/#6 " #,$+>%0-)&+,-4%*'3)%./+*'0-4-4%$#6% 46*+7
+'14$0('3% 6,1, 5% 4% [H#(-41,+% .14%$+,+D% N/H#(-41 1% .I1A] &#t% <4, +F [H#C @% %IV 6 [F450+1$)>%
LA1+% ([ +#-4" '0-% BYAS5H HY60)/#&,$)>%614,+KA%6 #,0-"+,+% (', F+.-+%./40-).#1, AS4*#% 4% 6#, 4+ 1 $4" A$4*#
1"#$%./40-).%.'&I @#"#%"$+5-4,+%) | +,$#%SUDY%0-"1$+K#>%) (1$)1)$)K4%&A34-#1,)%.40%+,'0->%(/4-41 ("%l
A%/$+5#"#,$+%. ' BL+*#>%./4.1+*#$)KA%) 1+, 4(+%64#%B) &) K4%6 ¥ A% 496486+ (D

I Poglavlje 2: Tehnoloska lekcija integrirana s neformalnim videoigrama ‘

I Pregled

9+7?,'1'5('% 'BI#6"#,$+% 43/#% (1$)1,)% )1'3)% )% 0)"/+*+,*% )|+ $)% "[+*#$)KA% )|+ 4(+% .'-/+B,4*%
"$+5-4,#*H#% 6HY% [#6)*AS+"#,$+% 4% 4,-+/#(FA$)% 0% &434-#1,4*% 0"4$+-"*D% J+% O#*'% &#% . *#@+% )
07" #-+% (\F+.-+% ['3H*41#,$H% 4% SABHS #>% "+K% 4% -4+ Yol Byh+3PALIBASEYE #% &/)5-"D%
2,-+3HFASHY " A8+ A3HIHY) Yo+, 1'5(+% 1 +(FA$+%./) @H%06#,4*1$4"%A%4, ~+/H#(-4"#,%./40-).%) 1+,$)%./'3/#
1'34(+%A4%/#1) #1,'3%/#6*451$#,$#D

10 ‘31" 1$+06 40-14@)$+%).'-/+B)% SF/#-F24#% 4% <B1'F (H>%&"4$)% . 1#-C'[*4% 6#% .I'3I#* 4l $+ %0 —+*+1
BL'("4*#>%)%. B'1$5#,$) Yo/#6)*A$+"H#,$#%./' 34+ 0(42%A4%-+2,'1'5(472%.'$*" HY6('&Y6) |+, 4(HDY8-"#1#,$+*%
"1#0-4-47% "A&+A3HIH>Y )|+ AF A 1A% 1'341('% 64#(1$)14"#,$+>% 0.'0'B,'0-4% /$+54#"#,$4#% ' BL+*#% 49
(+#-4" '0->%#%./4-*%60-$+1) %461 @+,'0-%0-+*+1$,4*%. /4, F 4.4*H%/#1) #/0-"#D

B ciljevi

T MU6,#$-+%)1+,4(+%0%. /' 3/#*41#,$+*%A%/#1) #1,4*%/#6*4A51$#,$+*%, #%6#,4* 1$4"%4%4 ,-+/#(-4"#,%
H#14,D

1 20-/H@A-+%"+6)%46*+7)%-+2,'1'34$+%4%&)5-"H%.I') " HB)KA%) 1'3) % &A34-#1, 4 2%k 1#-H%) %0 #('
@4"-)D

T1OHE"ASHS-+%"$+5-4,+%0/$+5# " #,$#%./' BL+*#%4%(/4-41('3%/#6*451$#,$#%('/40-+K4%-+7?,'1'5(+%oH 1 #:
&434-#1,+%.1#-C'[*+D

1N A-+%(/+H-4",'0-%) 1+, 4(#%68. ) 5-#$) KA%4*Y&HI OB A% &AGHS, A #S) YA 3/+064% 4, -+H(-4", +%./'+
1 N#(,4-+%0)/H8&,$)%4%-4*0(4%/#E&Yo('6%3/)., + YA 646" +% A%t (-4" '0-A% (' &AlH#,$HD

I Strategije

T V'/40-4-+%8F /#-F?%4%<B1'F(%6#%. &) I1#"#,$5+%'0, " #%./'3/#*4/#,$#% (/'6 %0 (/+4/#,5+%4 3#/#% 4%
4,-+/#(-4",4%&46#$,D
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TU2% 1M -A[HS-190) 1+, $+%-++ 18+,'%,#%./'$+(-4*#%38&$+%) |+, 4AF4A%&A6HS, A1#$) % $+ &, 0-#",+%
#.14(#FAS+%414%4,-+/#(-4" ,+%43/+% (' $+%/$+5#"#$)%0-"#/,+%./'B1+*+D

1 MUBHS-+06) 1+, A(+960%A40. /4 LSH, $+*%03/+ SH(HYAY0A-+H#-A" 4%/ $+5H" 1, $+*%./' B1+*4%&' (%
)OH"[5H"#$)%4%. B 1$5#" #$)%60" $+%./'3/#*+/0(+%./'$+(-+D

1N, 4-+9%) 1+, $+%4%0)/#8, $)%*+7)%" /5, SHFA*HY%. - A1) KA%) 1+, 4(+ Y6 8HY&AS+1+ 060" $+%./'$+(-+%6 40
J3IH* A1, $+%0%('1+3HHD

TU2,-+3/41#$-+%I#0./1#"+% Yo +-41(4*%.4-#,$4*#%) %-+7,'1'34$4>%.".)-%&434-#1,'3%3/#T#,0-"#>%
(4B+/,+-41(+%043)/,'0-4%4%'&3""/,'3%/#6" $#%4 3#/#D

I Alati i metode
Y1 <12+<8%20('/140-4-+%8F/#-F?>%"46)#1,4%./'3/#*0(4%$+64(%-+*+1$+,%,#%B1' (" 4*#>%6#%).'6,#"#
)I+,4(#%0%'0,™,4*%./'3/#*+/0(4*% (", F+.-4*#%(/'6%0/#6" $% 4 3#/#>%H A #F A4$+%4%4 - +/#(-4",'%
J4."A%+8&#,$+D

1 JP$)<(aV40-4-+%<B1F(>%$'5%$+&,'%' (/) @-+,$+%6#%6( &A/#,$+%o-+*+1$+,'% #YB1' ("4 #>% (#( %
B40-+960-)&+,-+9%6).'6, #14%0%/'B'-4(*%4%CA641(4*%/#1) #10-"*>%. “#@)KA%A4*%./+*0-4-4%$H#6%
46*+7)%0'C-"+/#% A% 2#/&"+/#D

T Q$H#'&+0'62#0A0 (280N (15) 14-+%+1+*+,-+%0141,+%43/4%.".)-%B'&" #>%1$+0-"4F#%4%.'0-43,) K#9
(#('%0B40-+%.""+K#14%#,3#@*#,%)|+,4(#D

1RV $06" &) &2 1) %" (+GBRH'.) O0-4-+9%) I+ AF A*HY6EHY HE+ Yo, #Yb. [H(-I 4¥% 'S+ (-4*HY (4%
6H?-AS+"#$)%0(/4-41 (Yol #E*A51SH, $+964% . /A4*$+,)%./4,F4 #%.I'3/#* 414, $#D

1 -10#9%" & O+21&)HOI0% AYN'-A14-+96) 1+ A(+%68HY60-"HIHS) Yo-+2,'1'5(4%" T+ HY%/$+5+ $HY664#%
0"H#('&,+" +%A6HE" +>YSHIHS)KAY%.[#(-41,)%" [AS+&,'0-%./'3/#*+/0(42%"$+5-4,#D

Primjeri dizajna igara

na scratch:

1 MU+, AFA%A6/#7)$)%$+8&, 0-#" +06" 48+ 43/+%( 140+ KAY%SF#-F2%(#( %B 4%, #)1414%1'34()%
SO $HSY0 14" A4S +8&H, $+%04% 4, -+1#(FA$)%0%(/40,4(*D

T N/A*S+HA% [ $+(#-#%) (19)1)$) %0&46#$,4/#,$+%43/+%0%1#B4/4,-*>%. 1#-C'[*+/#%414%("46#%('$4%
S&)I# HY' &I+ T+,4%(,F+.-D

S MU &A-+U6 HIASHBL+>%. +-1$+>00)"$+-+%64%)) ("H#, $+%08& SHTHSAHYo (#( % BA%A3/+%BA1+%4, +/#(-4
&4,#*41,4$+D

I Mblock robotika:

T MI+,4F4%('140-+%<B1'F(%6#%./' 3/#*4/#,$+%/'B'-#%414%*4(/'(",-I'1+/#%6#%'B#" 1L $#,$+%/#6,4?%
6#&#-#(#D

T N/A*S+HA% [ $+(#-#%) (19)1)$) %0&46#$,%/'B'-0('3%#)-"*' B41#% (' $4%./#-4%-/#|,4F+>%0"$+-1'0,'%'0$+-
#1#/*,4%0)0-#" US4 P0H)-*#-46#F4$+% . #*+-,'3%&*#D
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
1N, 4-+9%) 1+, 4(+%8HYA0-H#@)$) %60+, 6'/+>%*-'[+%4%A4, -+ 3/HFAS) %) *$+-,+%4, -+ 143+ FA$+%(/'6%.
40()0-"#%(' &4/#,$#D

I Izazovi kodiranja i hackathoni:

113, ABAIHS-+ Y QS+, SHYIES %) |+ AF A%/ HE&+Y0)%-4%" 4% HYRAGHS, A1H#,$)YA%A6/#&A%
C).(F4' #1,42%A434#/#%414%)'B'-0(42%/$+5+ $#%),)-#%6#8#, 3%" [+*+,0('3%'3/#,41+,$#D

1 N')&A-+%46H#6"+%('$4%0+%'&, 0+% #960-"#,+%./ BL++>%.")-%646/#8+%6+&) (#-4" +%43/+%64#%*1
)+, 4(+%A414%/'B'-#%('$4%. *#@+%)%()K#,0(4*%. 01" 4*#D

I Medupredmetna integracija:

“ 1 V'140-4-+%8F/#-F?%6#%0-"#/#,$+%4 ,-+/#(-4",4?%04*) L#F A$#%6#%0#-"+%6,#,'0-4>%."4$+0-4%41
*-+3#-A4(+DYN/4*4$+,4-+%./4." A4S+ E&H#,$+%4A%# , 4*HFA$) Yo (#('YoB40-+%) #./4$+&414%$+641,+%) *$+
([+#-4",+%"$+5-4,+%.40#,$#D

1 N"+@4-FBH A1, $+%0%31H6B *%64%)*$+-, 5K)%&.)5-#5)KA%) |+ AF 4*H%8HY0( LHEHS) %&A34-#1,)
31#6B)%414%0-"#/#%$)%6#, 4* 414, +%./41+D

B Zakljucak

2,-+3HFASHY, +C'*#1,42%" A&+ A3H/HY6)%-+2, 1'5('%' BIH6"#,$+%6.)) @H%4, " #-4"H#,% #14,%. &) " # $HY
I3 A SHY/S+5H"# $HY [ BL+H% 4% #]) #1, 3% /H6*451$#, $#DY% V' [45-+ $+%% . 1#-C'[*4%.')-% 8F [#-F7
<B1'F(>%)I+,4F 4%, +%60-$+1)%0#* Yo+, 41 (+96"$+5-4, #3961 KUGABBASH-4%64960) /#&, Al (A%/H8&A-AD %! "+
* 48+, A1) %&) BLE+V0/HB) A4S+ 1, $+9%)-$+ FHSHYo-+72,'1'34$+%0, #%6&1)5-">%40-"/+*+ 'Vb|4,+K4%. /' F+0%) |4
)3'&,4%% 4% 6#,4*1$4" 4*D% JHY% (HS)>% -H(H"% ./40-).% . H#@+% ./4./1+*4-4% )|+,4(+% 64% B)&)K,'0-% )% ("
8A434-#1 HO64'0-%(1$)| #966#%6)0.$+2%)%/#6,4*%6. &/)I$4*#D

I Poglavlje 3: InZenjerska lekcija integrirana s neformalnim videoigrama ‘

I Pregled

2,@+,$+/0('% BI#6"#,$+%."-A1+V6/#6" $%" $+5-4, HY/$+5H#"#, 5%/ BL+*HYbA%/#6)*AS+"#, $+Y6(#( %60+%60-"#/:
4%C),(F4' 41#$)D%M%""*%.'31#"1$)%)|+,4F4%K+% (/40-4-4%<4, +F/H#C-%4%94, (+/F#&Y% 6#% 40-H@4"#,
(F+H#4#%.)-%0-/)(-)/, 3% &AGHS, #>Yo*+ 24, A GHO)0-#" ' 3% H6* 451 $#, $H#D% " 4%#1#-4% .[) @HS$) % 64,4*1$4
4,-+H#(-4"H#,%.140-). %/ #6)*4$+"#,$) %64, @+ $+/0(42% #1+1#%(/'6%./#(-41 #%&A34-#1 #%A40()0-"#D

B ciljevi

1 OHE)*$+-4%./F+0%4, @+,$+0('3%E&A6HS #Y6('6%4, ~+H(-4" +Yot(-4",'0-4D
1 N-AFH#$+06(/+#-4",'0-4%)%&A6HS, Al#,$)Y6A%-+0-4/#,$)%./'--4. " #%)%"4/-)#1,*%./'0-'/)D

1 20-H@A-4%-++1$ H%A, @+ $+0(H% 1+ 1H#Y%6( 45+ $+ % 8A34-H#1, A2Yott LH-HY0) %, +-H&AFA #1,%!(
6#%)I+,$+D

1M #IASH+&A-A%0)/#8,$)%4%-4*0(A%/HEY6('6%4, @+,$+/0(+%A6H6"+9%6)%34#*4,3%' (/) @+,$4*#D
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HE"ASH-4%"$+5-4,+9%0(/4-41('3%/#6*4515#,$#%(/'6%+"#1)#FA$) %04%) 0# " I5#"#,$+%8&434-#1,4?%4,@
*&+1#D

I Strategije

20('/40-4-+%<4, +FIHC-Yo6HYA63/H8,$)%4%-+0-4/#,$+%"4]-)#1,42%0-/)(-)#%A%0)0-#"#D

2% 145+ -AIHS-+%04, (+/FHESHBBISG, Al# $+>%04%) L#FA4$)%4%. [ -'-4. 41#,$+%4,@+,$+0(42%* &+1#D
N'-#(,4-+%4-+/H#-4" A%8AGHS, %4%/S+5#"#,$+9%./' BL+*#%0*+-'&"*%.'()5#SH%A%. 3/+5(+D
N'-#(,4-+%-4*0(4%/#8I64%0) 48, $)%& &$+1$4"# $+*063/).,42%./'$+(#-#I64%A6#6™ #D

2,-+3/4/#$-+%0-)&43$+%01) I#$#%46%0-"#/,'3%4, @+,$+/0-"#%) %o#(-4",'0-4%&434-#1,'3%*' &+14/#,$#

I Alati i metode

<4, +FIH#C-%:&)F#-4' %:84-4' a%N/) @#%0#,&B'T%' (/) @+,$+%6)%('$+*9%) |1+,4F4%*'3) % &A6HS, 4/#-4>%
3/#8A-4%4%-+0-4/#-4%4, @+ $+/0(+%0-1)(-)+%.".)-%6* 0-"#>%-'|, $+"#%A%3/#&O(42%/#0. [+8&HD

94, (+/F#8&a%!*3)K)$+%60-) &+ ,-4*HYA6/#8) Y GHY%* &+ 1#%4, @+ $+0(42%(*.' +,-4>%.".)-%
6).1#, A(#>%('1'-)H#%A%S$+8&.,'0-#" 42%0-/'$+"#>%('$4%0+%6*'3)%-+0-4/#-4%"4/-)#1, %A 14%GHY%./4,-#

2,@+,$+/0(+%B41$+@,4F+a%8-)&+,-4%&'()*+,-4/#$)%0"$%./'F+0%&A46#3$,#>%('/45-+,+%*#-+/4$#1-
[+6)1-#-+%-+0-4/#,$#% (#('%BAYH #1464/#14%.+/C'[*#,0+%4%./+&1' @414%.'B'1$5#,$#D

N'-4F#,$+%0)/#&,$+%4%-4*0('3%/#&#%) Y04 6#6 " 4*#%-+*+1$+,4*% #%0*#-+*#-4FAD
M, #./14$+8&4-4%(/+#-4",'0-%4%"$+5-4,+%/$+5#"#,$#%./'B1+*#%(/'6%)|+,$+%(/'6%043/+D

2,-+3/4/#-4%89:<%"$+5-4,+%."+64"#,$+*%0*#-+*#-4(+%0%-+?,'1'34$*%4%4, @+,$+/0-"*D

I Strategije

20('/40-4-+%<4,+FI#C-%6#%.'&)1#"#,$+%-+*+1$,4?%4% #./+&,4?%3+"*+-/4$0(4?%( ,F+.#-#>%.".)-%
*$+/+,$H>%0(#14/#,$#%4%-#,0C' [*#FA4$+D

V'/40-4-+%94, (+/F#EACHHYABHFAS) %A% H#,4.) LHFAS) %G HY63+*+-/4$0(4*%' BLAF 4*#>% SHIHS)K4%
*H 4544 (%% &+1+%4%./4,F4.+D

2% 1+*+,-4/#$-+%A4A6H#6"'+%/$+5#"#,$#%./' B1+*#%('$4%6#?-4$+"#$)%0)/#&,$)%4%(/4-41 (%/#6*451$H

N'-#(,4-+%) 1+, 4(+ %6 8HY&' () +,-4IH#$) %A% ./ +6+ - AIH S ABEBRYIO0-+ KA%6*) 1-4*+ &ASO(+%
Cl*#-+%.".)-%"4&+#%A414%8&A434-#1,42%.'|-C' 14$#D

M(1$)14-+%+1+*+,-+%3#*4ACA(#FA$+%.".)-%B'&™,4?%0)0-#"#>%1$+0-"4F#%4%B+&@+"#%6#%. " +K
#,3#@*#,#D

Alati i metode u

Minecraftu:
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
1 QIH&A-+Y3+*+-JASO(+960-/)(-)/+Y04YA0-H@)$-+Yo H-+*H-41(HI60"$0-"#%%." )-%." 54, +>%" 1)*+ #964%
*$+/41#D
1 26/H8&A-+%% &+ 1+%60-"H#] 42%63/H&HY0) Yo $+/A1) YA Yot H1464/H#$-+%,$42"+%. /' [FA$+D
1 VY40-4-+%/+&0-' +%0(1'. " +%66H%40-H@A4"#,$+%1'341(47%" [#-#%A%BA #] 42%' +HFA$HD
1 HE"ASHS-+0H(-4", OIRIHF AS+06)%/H" 4, A%3&$+%0) I+, AF A%* [H$) %, #" ABA/H-A% A% H.Al#-4% 1 (HF A4S

I Tinkercad:

Y1 VIHAI#S-+%4%*#,4.) LA/#$-+%GHY%* &+14*#%3+"*+-/430(4?%'B 14 (#%(#('%B40-+%40-/#@414%.'$*"
04*+-/4$+>%"1)*+ #%4%."/54,+D

1 HABHS, A/#$-+%01' @+, +%0ABY AT, $+*%$+&,'0-#", 42%3+*+-/4$0(42%CA43)/#D
1 (044 + -AlHS-+%0%-/#,0C [*#FASHH>%) (1$)1)$)KAYo/ HFA$+>%-/#, 01#F 4$+%4%/+C1+(04$+D
1 2,-+3/4H$-+%4, @+ $+0(+%./4,FA.+%A63/HE, $%*0-"#>%-' $+"HYoA 14%*+2#,41 (47%8&A$+1"#D

I Primjeri aktivnosti

<O&H-T$4-()'*=""1'&H#$)*2*+$(' #-.828

1 MU+, AFA%&A6HS, 4/4$)%3+*+-/4$0(+%0-/) (-)/+%.".)-%. 4/#*A&H#>% (' F(4%A4%.[#" ()- 42%.146*4%) %
<4, +F/#C-)D

11, A%A6/H#) #HS)%8&4*+,645+>%6."[54,)%4% " 1)*+,%0" $42%(/+H#FASHD

T JHO-#",AFA%*3)%&'&A$+14-4%0-"#/,+Y00F+,#4$+>%.".)- % &A6H#S$,4/#,$# Yo% &+1#%.'6,#-+%6 ,#*+,4-'0
*$+/41)D

I Tinkercad 3D geometrija:
Y1 MI+,4F4%A46/#7)$) %GHY%* &+1+%/#61414-47%3+"*+-/4$0(4?%'B14(#%4%40-1#@)$) %, $4?"#%0™ $0-

1 (044 + -A1H$)%0%(*B4, A#,$+ %A% A+ S, $+*% BLA(HY (H(%BA%/#6)*$+14%01' @+, +%0-/)(-)/+L

1 [HEHFAE)%)(1$)14"#-A%8AGHS, A/#,$+%6C)-)/40-41( 3%3/HEH Y0V H-+*#-41(*%.|+F46,'5K)D

I Izazov skaliranja i mjerenja:

1 MI+,AFA%BA/HS)%0-"#,4% BS+(-%64%. ', " ' Yo3HY60-"HIH#S) %) %<4, +FIH#C-)%A14%94, (+/F#&)>%./4*$+,
'&3" H#I#$)K)%*$+/)D

T MO./+7)$)%0"$+%* &+1+%0%*$+/+,$4*#%46%0-"#/,'3%0"4$+-#%4%# ,#1464/#$)%,$4?")%-'1,'0-D

I Simetrija i transformacije u Tinkercadu:

1 M+ AFA%0-"#I#$)%04*+-/4] +%'BS+(-+%4%40-1#@)$)%-/#,0C *#FA$+%.".)-%%/-#F A$H%A4%/+C1+(04

1 <'3)%463/#8A-4%* &+1+%('$4%. (#6)$)%)0(1#7+,'0-% BACIAMBHEIHCA3)/#+#D
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I Matematic¢ka escape room u Minecraftu:

1 HAGHS, AIHS-+%+OFH.+9%/" %) %o('$+*06) 1+ AF A% [H$) Yo/ $+5H" #-A%o*H-+*#-A1 (+964#3' +-(+o(#(%B4%
H/+&"#14D

1 26H#6™4%%3)%)(1$5)14"#-4%/$+54"#, $+%$+& H&@BAY6H#%. I #1#EH#(Y%0(/A"+,42%(1$) 1+ H#>%A6/#1) #
()-"HY6HY " ABHFAS)%(/' 6% 1#BAIA,~+YA 1A% ( 145+ $+%0(" & H-, +%3+*+-/A$+%664%.I' H1H@+,$+%
'B$+(#-#D

I Matemati¢ka umjetnost i obrasci:

1 V40-+KA%A4%<4, +FI#C-%A4%94, (+/FH#8&>%) 1+, 4F 4%0-"#/#$)%-+0+ LH#FA$+>06C/H#(-#1+%414%)6'/ (+9
*4 HLHHYO('SA%0 LAGH &M (HY%. /441D

T 20-1H#@)$)%.'$*""+%.".)-% B #FF4$+"3%,46#>%61#-,' 3%/ +6#%4%* #-+*#-41(+%04*+-/4$+D

I Procjena i refleksija

1 1)<O0"82+"H"$%"&2' &2 1) %" (+OERAF A% [+ &H#$) % 0" $+06<4, +FIHC-%A14%94, (+/F#8Y 'S +(-+%
64$+8&,'%0% BSH5, $+,$4*HU0"" $A 2o 1-+#-41(42%./4*$+ H#D

T S178&%2;(2'1"<"&ORM22PF 4% ./+&0-#"1$#3$) %0 $+%&A6#$, +%04%8&H#$)%. " [#-,+%4,C'*#FA$+%('1+3#
[#6/+&#D

1 NO60+2$80™)1+AYBOUB2YE, ()*+,-4/#$)%0"$%.)-%) 1+, $#>%) (1$)) $)K4%0,4* (+%66401" #>%
A0#,+%/+C1+(04$+%4%46/#1),+D

1 T2#0A0<012&0'(/OV/B0-4-+%64,—+/#(-4" +%(" 46"+ Hoft((YoBA0-+% ' SHIH14% (', F+.-+%
)+, +%-4$+(*%#(-4" '0-4D

1 N&"/&0<0'92#)1"AS$" (OO, 4-+%) 1+, 4(+%8H%.45)% % 0""*%./'F+0)%/$+5#"#,$#%./ BL+*#>%
A6H#6" 4*#9%60%('$4*#960)%0+%0)'1414%4% #)|+,4*% 1 +(FASH#D

B Zakljucak
2,-+3/HFASHY <4, +FIHC-#% 4% 94,(+IFHE&HY )Y *#-+*#-41(+% 1+(FA$+% J+*5K)$+% $#6% 46%+7)% #.!
(' F+.#-1#% 4% O-"#],42% [4*$+ #D% V'/45-+$+*% "42% &A34-#1,47% #1#-#>% +&)(#-'14% *'3)% [#6"4-49
JHE)*AS+"H#,$+% 3+*+-/4$0(47% .14, FAOEEBY 64#(1$)I4"#,$1% 4% "$+5-4,#% |$+5#"# $#% ['BL+*#D% I"#%
6#,4% 14" #>% 4, +/H#(-4" #%40()0-"1#%, + %04~ Y &HY0 |4, + Vo #-+*#-4()%)3' &, 4$*>%"+K % 4% /4. +*#$) %) |+, 4
B)&)K+% 89:<% #(-4",'0-4D% 8)/#&, 4 (#% 4% (/+#-4" #% A" &H% "42% #(-4",'0-4% ."-41+% '(/ @+ $+% )% ("
Y1+, AFA%/H6" ASHS) Yo(/4-41(Yo/HE* A5 1S, $+>% ("), 4 (HFAS) B AHSN OI8BHRA+%6#%SUDY%0-'1$+K+D

l ZAKLIUCAK |

2,-+3/#-4" #% +&H#3'5(#% O-/#-+34$#% =2NBAY ./+&0-#"1$#% -/#,0C#-4" 4% ./40-).% 89:;<% 'BI#6"#9
HILHEHHS)KAY 4,-+I&AOF 4. 14 #1,'% )1+, $+>% (J+#-4" '0-% 4% [#(-41#,% #,3#@*#,D% M-+*+1$+ % #% #|
)+, $HYo-+4+ 15+, 3%, #06./'$+(-AHH>%0) *$+-, 41('3%640-1#@ 4" BBV, +7B/HF AS+>%2N8Y [+*#96) 1+, 4(+%

(1$)1,4*%"$+5-4,#*#%SUDY%0- 1$+K#>%./4./+*#$)KA%A2%6#%0) 1#"#,$+%604#%01' @+,4* %4646 " 4*#Y%60-"#
I"H$% ("4/% -A1+% 'BIH#6"™ '% () @+,$+% )% (‘$+*% (/4-41('% /H6*A51$#,$+>% 0)/#8,$#% 4% 4,"#F4$+% .'0
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0/+&45,%4% &4'% .I'F+0#% )1+,$#>% ."-41)K4% ) I+,4(+% &#% .'0-#,)% #(-4",4% I$+5#"#14% .['BL+*#>% #% ,+'
J4*#-+1$4%6 ,#,$#D

V' /45-+ $+*% 2@SHO-H" AF4%*'3)% ' 0*4014-4% &4 #*A1, +% 4% )-$+FH#S,+06 1+(FAS+% ('$+% #E&A1#6+0b -/#8
34 AF+% [+&*+-#>% -A1)KA% F$+1""4-'% [#6)*4$+"#,$+%89:,<% &AO0F4.14 #D% 8-/#-+34$#% .' & @#" #% 4--
[+C1+(04" +%./#(0+%) 1+, $#>%'* 3)K)$)KA%) |+ AF 4*#% &) B' (% BH#" LE+HSHBEHO.+/4%+,-4/#,$+%0%
A&+$HHY0 4% )OH"ISH"#,$+% 140-) #% (/'6% (',-4,)41#,+% ."I#- +% 4,C'[*#FA$+% 4% /41#3'&B)D% "#$% /'
40()0-"+,'3%) 1+ $#%,$+3)$+%'-.'1,'0-%64% /4 1#3'&1$4"'0->% ("#14-+-+%('$+%60)%0" +%"/4$+&, 4$+%6)%./'*$-
31'B#1,*%'(/)@+,$)D

V1$)1,4%H#0.+(-GBEINB+04, -+ HFASHYO&ASA-#1, A2%oH 1H-HY%A%4,-+H#(-4",42% . 1#-C'[*4>%)(1$)1)$) KA%8F /#
<4, +FIH#C-%A4%94, (+/F#8>% (' $4%01) @+% (#'%* K, 4%4,0-/)*+,-4%6H%)/#, $#$) K#%A0()0-"#%6) 1+, $#D%!"+9
*3)K)$)%0-)&+,-A*H%/H6" $% /#1), #1,' 3% HEBASH $#>%4, @ +,$+/0(42%"$+5-4 H#% 4%)*$+- 41 (+9%6 ([ +#-4" '0--
&'(% 0+% 40-"/+*+,'% BH#"+0b #(-4" '0-4*H#% |S+54"H# $H% I'BL+H% ('$+% '&IH@HHS)% JA4*$+,)% )% 0-"#/,*%
0"4$+-)D% _4&+'43/+>% .'0+B,>% .'$#"1$)$)% 0+% (#% )I4,("4-% *+&A$% 6#% 89::<% 'BIH#6"#,$+>% /)G
Y+ AF A HYp 4 [#(-4"#, >%3HACAF A1, %.140-). % (' $A%. "+ KH " HOb* -4 " HF AS)>Yolt, 3H@*H#, Y0 4% 6H&I @H'#,$+%6,

JHO-#" AF A% *3)% ('/40-4-4% O-/#-+34$+>% #1#-+06 4% *+-'&'1'34$+% ' AT SIACHRPRIND-#" 42%
LH#,"H% ('$4% , +9% O#% 8% 0)% )O(1#7+,4% 0% 'BIH#E™, 4*% O-#, &#I&A*#>% "+K% 4% .-41)% 6 #-4@+1$)% .
P+0./4$+(1,4*% 0.#$#,$+*% (J+#-4"'0-4% 0% /43'/'6, 483G (7% 40-IH@A"#,$+*>% 2N8% $H#I#% -+*+1%$,)%
CA1'6'CA$)% 89:<% 'BIH#E6™ESH+3/AHS)KA% 6,4#,0-5% -+2,1'34$)>% 4,@+$+0-">% )*$+-0-% 4%
* 434 A()%)%(' 2+64",'%640()0-"%) 1+, $HDY!"#$%64 - +/&A0F 4.14 #1,4%.140-). %' 043) #" #Y6&H#%0-) &+ - A%/ #6"
0"+0-/#,%0(). %"$+BY8(' $4%42%./4.+*#%6#%B)&)K,'0-%6/#EHY64%-+2,'1'5('3%, #./+-(#D

2% 145+, -HEASHY BB A% -+ FASH#1% [+ BLA("#-4%89:;<%'BIH#6"#,$+>% ,)&+KA%B'3#-4$+>% 64#,4*1$4"
0*401+,4$+% 40()0-"% )I+ $#D% N'-4F#,$+*% 4,-+/&A0FA4.14,#/,3% H#6*451$#,$#>% [#(-41,'3% 40-/4@4
8A34-#1,+9%.40%+'0-4>9%" #Y%60-#-+ 34SHY' - "#/H%.)-%B) &)K,'0-4%6)%('$'$% B/H#6 " #,$+%,45+%6'3/#, 41+, %, #Y
0-1)(-)/+>%"+K%0+9%/#6" 4$HY6(# Y& 4 141, Yo A% +POR BN )| $+D%H' (%) |+,4F 4%. ' 1#6+%(/'6 %" #$%
4,"H#-4" A%'BI#6™ 4%* &+1>%'0 #@+,4%0)%8H%6 HI#S, V&' /4,+0)%&/)5-")>%. -#(,) %o-+2, 1'5(4% .+ &H#(%
4%./47"H-+%A6H#6"+%4%./414(+%0)"[+*+,'3%0"4$+-#D

1 84%)IHFASHYA%-+0-4/#,$+a%V'140-4-+0604%) LH#FAS+%6CABA(+96),)-#/%A43/+%)%<d +FIH#C-) %A% +74
~+0-4/#,$#%) %94, (+/FH#&)%6#%./'F$+,)%)14, ("4-'0-4%&A64#$ #D

I Primjeri aktivnosti ‘

I Minecraft Bridge izazov:

1 MI+,AFA%&A6HS, 4/4#$)%A%3/HE+V0/HE 1A 4-+%"/0-+%6*0-"#%=, /D%3/+&+>%1)("+>%"$+0+ $#A%)?
<4, +F/#C-)D

Y1 MBA*H$)%0+96)% BOA/YCH(-14%.".)-Y6/#0. &$+1+%-+@4,+>% SHBAIHY #-+ASH1#%4%0-1) ()], 3%
4,-+3/4-+-#D

1 <'0-"4%0+%-+0-4/#$)%04%) 14/#,$+ %/ HE 141 4-42%' -++K+ $HY%A% #./+6#, $#%)%43/4D
1 M+, AFA%H# #146414$)%,+)0.$+2+064%.[+&1H#@)%. B 1$5#,$#% #%-+*+1$)%0"$42%' #@#,$#D

I Tinkercad inZenjerski dizajn:
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N

8-)&+,-4%46/#7)$)%GHY*' &+1+%0-/'$+"#%414%H 1 #-#% &A6H#$,4/#,4?%6#%/$+5#"#,$+%0.+FAC4I 4
IB1+*#D

N/4*$+/4%)(15)1)$)%8AGHS, 4/# $+%$+&.,'0-#",'3%0)0-#"#%( 1'-)/#Y%6H%) 14, ("'4-'%. €464 $+%'BS+(#-4
46/#8&)%6).1#, A(H%('$4%*+T7)0'B, %&$+1)$)%)%*+ 24, 41(*%0)0-#")D

8-)&+,-4%./+&0-#"1$#$)%0"$+%&A6#$,+%4% 'BI#5,$#"#$) %4, @ +,$+/0(+%./4,F4.+%46#%0" $4?%*
o

N/'-'-4."4%0+%*'3)%GCH%./4,-#-4%6#%&#1$,$#%./#(-41,#%-+0-4/#,$#D

I Redstone inZenjering u Minecraftu:

1 MI+,4F4%40-/#@)$YV6 (', F+.-+%+1+(-/'+?,4(+%( 40-+KA%<4, +F/HC-"% +&0-',+%0)0-#"'D

[H&HFA%)(13)])$)%463/#8,$)%C), (F4' #1,42%0( 1. "#>YoH)-"*#-A64/#,42%" [#-#%A14%|#(%1'341(42%"
JHB)*AS+"H#,$+%0+1+(-/41,'3%-' (HY6AYoH)-"*#-A6HF 4$+D

1 HLABAIHS)Yo(#(Yo +&O-', +%6*+ #, A(HYH @+%04%) LA/H#-4%0-"#] +%.14*$+ +%+1+(-/'+2,4(+D

I Tinkercad eksperiment strukturnog integriteta:

1 MI+,AFA%&A6HS AIHS) %I HE1A14-+%. - ', +9%60-/)(-)+%64%-+0-41#$)%,$472")%0-#B41,'0-%)%04*) 1 4/# 4
)"$+-4*#D

T MO +T7)$)%)14,(+%('145-+,$#%/#6 1414-42%*#-+/AS#1# %A% 3+ *+-/4$0(4?%/#0.' [+ 8&#%) % &46#$,) D
N

“+6)1-#-4%0+%&' () <+ ,-41H#$) %A% 4(#6)$)>%o/#0./#" L$H#S)KA%' Vo, B 1$5#, $4*#%4% ./ 4*$+ #*H#%6) %0-"4
0"4$+-)D

I Urbanisticko planiranje i razvoj infrastrukture u Minecraftu:

T 8-)&+,-4%./'$+(-4/#$)%A%3/#8+%C),(FA' #1HYs 3UEBADUD-/) (-)/*%.".)-YoF+0-#>%
*0-"4> 00+ 1+(-/#,#%4%0)0-#"#%".0(/B+%"&"*D

TI M%O0"$4*%8&A6HS,4*#%)64*#$)%) %' B64/%I4*B+,4(+%.".)-%'&I @4"0-4>%. /- (#%./"*+-#% A%
S [+%1$+,'0-4%6#%24-,+%04-)#F4$+D

T! V'1+34%%'F$+,3)$+%/#61414-+%&A6#$,+% ,#%-+*+1$)%)14,("'4-'0-4>%/+#146*#%4%4,"'#-4" ' 0-4]

I Izazov reverznog inZenjeringa:

T! MI+,4FA%BA/#S)%0-"#,4%0-/'$%414%0-/)(-))%A4%. () 5H#"#$) % 3#%/+(',0-/) 4/#-4%) %<4, +F/#C-)%.
94, (+/F#8&)D

T #1464/#$)%C),(FAS)>%*#-+/4$#1+%4%. /' F+0%E&A6HS #%./4$+%,+3'%5-'%A46 3/#&+%60" $%o+ &+
T!

JH(' Yo-+0-41#, $HY* 8+ LH>Yo HO. I LEHS) Yo' Yo *+0b(H#( Yol @+,$+/4%. B 1$5# #$) Y68 AGHS, +96) %
0-"#/,4*%./4*$+ #*#D

B zokijucak
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V'IA5-+$+% +C'[*#1,47% "A&+A3HHY )Y <4, +FIHC-#% 4% O4,(+IFH&HY )% 4,@+,$+/0(*% 'BI#6"#,9
HKH Y% #, 3@, >% ([ +#-4"'0-% 4% "FEBBHIBHY /' BL+#D% N/)@#$)KA% 0-)&+,-4*#% 4,-+/#(-4" )%
1#-C'[*)%6#%+(0.+/4%+ -A1# $+%0%4, @+,$+/0(4*%./4,FA.A*#>%0-$+1)%8) BLS+06/#6)*4$+"#,$+%./'F+0H%b:
~+0-4/#,$#% 4% A-+#FA$+D% I"4% &A34-#1,4% #1#-4% .[+*'5K)$)% $HE% 46*+7)% -+ /A$-4W A% /4*$+ +>%
140-).9%)1+,$)% (' $4%$+9%6)O(1#7+,%60%* &+/,4* % BI#E" 4*%*+-'&'1'3A$H*#D

I Poglavlje 4: Likovna lekcija integrirana s neformalnim videoigrama ‘

I Pregled

M*$+- 41('% 'BI#6"#,$+% )% (,-+(0-)% 89:;@% =6#,'0->% -+?,'1'34$#>% 4,@+,$+/0-">% )*$+-,'0-% 4%
*l A (HAYD, HILHEH HY0(+-4" ' 0-Y0A%8AGHS, +/0( Yo/ #HE6*A51$#, $+>%.-A1)KAYo) |+ 4(+Y68HY6AD-"[+*+ 'Y/ HE
)*$+-,41(+%4%-+2,'1'5(+9%"$+5-4,+D%!"%.'31#" 1$+%4, -+ 3/4/H%94, (+/F#8YA%<A, +FIHC-Yo(H % 8&A34-#1, +0
($+%0-)&+,-4*#%"*'3)K)$) % 40-H@A4"#,$+%)*SBY&U6HS #>%6&A34-#1,+%0(/+#-4",'0-4%4%)1'3+%6)*$+-,'0-4
)%-+2,'1'34$4%4%4, @-+,$+/0-")DIM(L$)I14"#,$+*06,+C'[*#1,42%" A&+ AHIHY6) YoOH-"+Yo 14(" +96)*$+-,'0-4>¢
*3)0% 0)&S$+1"#-4% )% )/#,SHS)KA*>% [#(-41,4*% 40()0-"4*#% (' $H% ./+*5K)$)% $#6% 46*+7)% -H&AFA' #1,
)* $+-,41(42%C *4%A%8A34-#1,42%4, "H#FASHD

B ciljevi

1 NSAFH $HO6( 44" 0-4%4%)*$+-, A1 (3% A6/H@H #, $HY6('&Y6) 1+, 4(#D

1 20-H@4-+%0$+FA5-+%)*$+- '0-4>%-+7?,'1'34$+%4%4, @-+,$+/0-"#D

1 OHE"ASHS-+%8ABHS, +/0(+%4% " 46)H#1AGHFAS0(+%"$+5-4, +9%('/40-+KA%&ABA-#1,+Yo# 1#-+D

S N-H(,A-+%/$+5H"H#,$+%./ BL+*#9%64%(/4-41 (Yol #6*A51$H#, $+%6(/'6%)*$+- 41 (%60-"#/#1#5-"D

1 N/*AFHS$-+960)/#8.,$) %A%-4*0(4%/#8%) %" 4]- Y1, A*%6)*$+-, 41(4*%./'$+(-4*#D

1N/ @4-+%6#,4* 1S4 %A%, -+H(-4" '%40()0-"%) |+ $HYo(1A0-+KAY%. 1#-C'[*+%b-+*+1$+ +% #I64A3/#*#D

I Strategije

1 VYA0-4-+%694, (+/FHEY6HYEABA-HL, +%"$+@B+%6(4.#0-"#>%.I'-'-4.A1# $SHY A% &AGHS, +/0(' 3%/ #6*45:
1 VY40-4-+%<4, +FIHC-%6H%46/#8)>%&AGHS, %A% ()/41#,$+9%6"4)-)#1,42%)*$+- 41 (42%&S$+1#%) % GHY
TN, 4-+9%) 1+, 4(+ %, #%0) 48, $) %6, #06"+1A(4*%" 4]- 1, 4*%6)*$+-, 41(4*%./'$+(-4*#D

12,4 3/AHSYo+ 14+ -+ %0 /4. " AS+ & SHIb(H('VoBA0-+%. B 1$5H14%)*$+-, 41 (HY6&$+ 1#%A%H, 3#@*#,D
1 M(1$)14-+%0+04$+%/+C1+(04$+%4%(/4-4(+Yo6H%/H#O H")%'Yo)*$+-, 41 (4*%'& 1) (H#*H#%4%-+2, 4(H*#D

I Alati i metode Tinkercad:

1 \4&,O-H"H, YoH 1#-%064#% G HYL &+ THISHOO, #Y6./+31+8&,4()>%./ A (LH#E&H Yo6#%0-"#1#,$+%
0()1.-)/#>%* &+ 1#%4%&A34-#1,42%)*$+-,41(42%8&S$+1#D
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ERASMUS+ 2024-1-EL01-KA220-SCH-000250956
T ¥3)K)$+%) 1+, 4F A H%EHYA0-#@+%-+*+13,#%,#1+1#WCH%&A6#S,#%.".)-%'BL4(#>%/#",'-+ @ +>%
04*+-/4$+%4%./". I[FASHD

T R3)K)$+%)1+,4F A #%.[-'-4.41#,$+%4%" 46)#1A6#FA$) %0 $4 2% (/+#-4",4?%4 &+$#H%) %0 &4 34-#1,"*%C
T N-41+%+(0.+/4*+,-4/#,$+%0%-+? , 4(#*#%8&434-#1,'3% (4 .#/0-"#%4%3+"*+-/4$0(4*%0-/#,0C' *H#FASHHT

I Minecraft:

1 8#,&B'06 A&+ A3IHYo(SHY) 1+ AF LY. [ @HYe'-" I+, 'Y (1) @+, $+V6BHYABH&) VoAU &AGHS Yo" 41 H1,47%
)*$+-,41(47%&$+1#D

1 N-4149%) 1+, 4(+%8HY60-"##S) Y. 4F+1%6#/->%0() 1.-)+%64%# 24-+(-' 0(+%0-/)(-)/+D
1 N'&I@#HY0-"HIH, $+%04, -+H(-4" 42%)*$+- 41 (42%3H1+/4$#%4%4, 0-#1#FASHD
1 N'B'LS5H"#%./'0-'1,)%0" 4$+0-%4%/$+5#"#,$+%./' B1+*#%(/'6%&A434-#1,)%3/#8,$) D

1 I3)K)$+% 0)/4&, $)%) %) 1-4. 1#h+/%, #14,)>%*3)K)$)KA%) 1+, AF A*HY6HS+E&, A1 (4%/#E&Y6, #%
Y<$+- 4 (4*%./'$+(-4*H#D

I Primjeri aktivnosti

</-"4*0623>&2#"*?$(6'#,-@8

1 MI+,4F4%A6/#7)$)%GH%&A34-#1,+960()1.-)/+%6#.0-/#(-, 42%E&AGHS #>%C) ,(F4' #1,42%)*$+-, 41(47%¢
JA(H6H%.'6 #-42%)*$+-, 41 (429%6&$+1#D

1 <'3)%A40-H@A"#-A%IHE 14 4-+%-+(0-)+>% BLA(+964%)6'/ (+%6(#( %BAY%'B'3#-414%0" $+%(/+#F 4$+D
1 g-"4%&46HS,4%* 3)%0+%46"+0-4%64#%GH%A0.40%414%. /A(#6#-4%)%&A34-#1,*%.'|-C'14$)D

I IzloZzba Minecraft Art Gallery:

1 MI+,AFA%&A6HS, 414S) VAVGBEIHYES+-, 41()%3H1+AS) %) %<4, +F/HC-)Yo(#( Y%B4%./A(H6#14%0" $+%
AF+1%#]->%GHY (+#FA$+%4%8&434-#1,+%0()1.-)/+D

1 <3)%()/AIH-A%-+-0(+%461 @B+%4%)(1$) 14" H#-4%4, -+H#(-4" +%+1+*+ -+0%.".)-%" T+ 42%-)[#%414Y
&A34-#1,47%)*$+- 4 (42%A46$# #D

CU[#5,#9BH#1+ASHYT @+%0+%./+&0-#"4-4%"15,$HF A #%414%461' @4-4%,#%5(10("*%"4/-)#1,*% &' 3¢

I Pixel art i pripovijedanje u Minecraftu:

1 MU+, AFA%0-"#I4#$)%. AT+ 1%#1-06),)-#1%<4, + FIHC-#%('$4%./+&0-#"1$#%14(>%-+*)%414%+ 1 +*+ -%.//

1 NAB)Y%(/#-()%./41)%414% ADURSRAR" %6)*$+- A (Y6&$+1'>%. " +6)$)KA%"46)#1,)%4%(,$4@+",) %
(I+#-4"'0-D

T NAf+1%#/-%0+%* @ +%./4(#6#-4%) % 6#$+&,41(*%&4A34-#1,*%*)/#1)%414%4 ,-+3/4/#-4%)%"+K4%0"

I Suradnicki virtualni vrt skulptura: ‘

H96) 1+ A(HO66HS+&, Y O*ABLSH #8)%o-+*#-0(4%"-%0()1.-)/#%6)%<4 +FIHC-)D
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1 8"H(4%)1+,4(%&" 14, 04%$+&4,0-"+,*%0() 1.-)/*>%(/40-+KA%<4, +F/#C-")%0-/)(-))%
R 1$+,)%, HOOBL' ("4 HY6HY0-"H1#, $+96)*$+-,41(42%C 4D

T [#'5,4%./'$+(-%* @+%0+%40-/#@4-4%)%"4/-)#1,'$%3#1+/4$0('$YdBO-[SLBABRSY0) | +,4F4%
0"$4*%4,0.4/#FA$H*#%4%-+?,4(#*#D

I IstraZivanje digitalne umjetnosti s temom STEAM-a:

T MI+,4F4%('140-+%94, (+/F#&%4%<4,+F/#C-%6#%0-"#/#,$+%)*$+-,'0-4%4,0.4/4/#,+%89:;<%(',F+.-4*#
=,.|D%*#-+*#-41(4%)6'/F4>%6,#,0-"+,+%41)0-/#F4$+%414%#/?4-+(-',0(4%*' &+14AD

L 20-/H@)$) %) $+-,41()%-+2,4()%('$4%) (1$))$+%-+7,'1'34%$)%4%./4*$+ $)$) %6 $+%, #%0" $+%6&434-#1,
(/+#F4%$+D

T J#H(,%-"3#%014$+&A4A%/#0./# " #%, #%0#-) % ('$#%40-41+%(#('%0+%) *$+-,'0-%4%-+7?,'1'34$#%40./+.14]
* &+, 4*%([+#-4",4*%4,&)0-/4$##D

I Procjena i refleksija

1 -1"6$"50'%)1+A)SOMRAF4%040-#"1$H$)%0" $HY&A3A-H#1 #Y6)*$+- 4| (HY%6ES+1#%)%.'|-C'14'%A%
IH6*A51$H#$)%'%60" *%(/+#-4",*%./'F+0)D

T UL0+0("/17 &% R(RRAF4%./+6+,-4/#$) %0 $%/#&Y04%&#$)%(',0-/) (-4",+%." [#-,+%4,C' *#F4$+%
(1+3##D

Y1 2#)*1)<%"&2MI+,4F4%.45)%/+CL+(04$+%'%0" %) $+- 41(*%.)-)>%/H0./#" L$HS) KA%' YA 6H#6™ 4*#%
'0-43,)K4*#D

1 QI2$:2<0%2'089+1: (THRE" AF A% F$+,$)$)%)1+,4(+ %, #%-+*+1$)%(/+#-4" '0-4>%-+2,41(+%
46" +&B+>%/$+54"#,$#%./' B1+*#% 4%, 3H@*H# #%)%)*$+-,41(*%./'F+0)D

B Zakljucak

2,-+3IHFASHY 04, (+IFH&HY0 4% <4, +FIHC-#%0)% ) *$+- 4 (%0 BI#E™ #,$+9%0-)&+,-4*#% ) &A% &4 #*A1#,% 4% 64
H14,%A40-H#@A4"# $HY6)*$+-, 41 (' 3%646/H6H%),)-#/%8&4A34-#1,'3% () @+ $HDY%8 HSHS)KAY%o(/+#-4" '0-%0%-+2,']
)+,4F A% +%6 0% &#% /46" ASHY)Hi0 5% 0.'0'B,'0-4>% "+K% 4% .'B'LSSH"#$)% "$+5-4,+0b [$+5H#"#, $H%
IBLH#>% 0)/#8,$+% 4% &A34-#1,+% .40*+ '0-4D% V/'6% "+% 4,-+H#(-4" +% 1#-C'+>% )*$+-'0-% .'0-
JA0-) #1, A$H>Y0) 11, SHS)KHYAYo/+1+"# - ASHY6#Y60)"/+*+,4%0"4$+-D

I Poglavlje 5: Matematicka lekcija integrirana s neformalnim videoigrama ‘

I Pregled

<H-+H-A1('% 'BIHE"#,5+% H#D)I4, (" 4-A5+% $+% (H&H% )|+ 4F A% *3)% /+.'6 #-4% $+3")% [+1+"#,-'0-% )%
O"H('&,+", *%@A4"-)DYOIHEAFA #1,+%o*+-' &+%.) l#"#, $H#Y6l+0-'%o4*H#$)%. -+5('KHY%) Yokt 3H@4/#,$) %) 1+, 4(#>%
'0'B4-'"% )% #.0-/#(-, 4%% -+ 4% .')-% 3+*+-/4$+% 4% ./'0-'/,'3% IABLSH, $#D% 2,-+3/HFA$*% &434-#1,47%
HL1H-H%.".)-% <4, +FIHC-#%4%94, (+/F#&H#>% HO-#" AF4%*3)%0-"/4-4% &4 #*41,'% 4%)/#,$#$) K+ %6 40()0-"
($+% .['&)BLS)$+% /HOY*AS+"H#,$+% *#-+*#-41(42% (,F+H#-H#D% 1"+% .1#-C'/*+% *3)K)$)% )I+,4F4*#%
JH(-41)% 4,-+H#(FA$)% 0% 3+"B0(4*% J4,FA.4%4>% 04*+-[A$*% 4% ['0-/,4*% [#6*A51$#,$+*>% 14,+K4%
96(, F+54%6(  (I+- AS4 #964%6#,4*1$4"4$4*4D
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B ciljevi

1 NIA*AS+ A-AYoH -4 (+ %6 F+.-+9%) Y0/ $+54"#,$)%0-"#,47% ' BL+*#D

1 OHE"ASH-AD6, Yo6#(1$)14"H, $+%04% 3+ 5+-/AS0('Vo/HE* A5 1SH, $+06(/'6%4, ~+HH(-4" +Vo&ABA-H1, + Yok 1+
1 N-AF#,$+%0)/#8&,$+%4%-4*0('3%/H8HY0) YoABHE " A*#Yo-+*+1$+ 4% % #Yo*H-+*#-4FAD

1 MSAS+A-AY% ([ +H-4" '0-%A%"$+5-4,+%6/$+5H"H#,$#% I B1+*#Y%(/'6%) 1 +,$+%(/'6%43/+D

1 2,-+3/A1H-4%89:<%"$+5-4,+%. " +64"#, S+ VorH-+*H-4(+%0%-+2,'1'34$*%64%4, @+,$+/0-"*D

I Strategije ‘

“1 20('/40-4-+%<4,+F/#HC-%6#%.' &) 1#"'#,$+%-+*+1$,47%4% #./+&,47%3+*+-[4$0(4?%(',F+.#-#>%.".)-%
*$+/+,$H>%0(#14/#,$#%4%-/#,0C' [*#FA4$+D

1 VA0-4-+%094, (+/FHEYo6HY" 46 HIABH EABIBMG HY03+*+-/450(4*%' BLAF A*#>%$H#IHS)KA%
*H 45441 (9% &+1+%4%./4,F4.+D

T12% 10+ -A/HS-+%A6#6+%0/$+ 54" #,$#%./'B1+*#% ( $4%6#?-4$+"#$) %0)/#&,$) %4%(/4-41('Y/#6*451$4

SN, A-H90) 1+, 4(+%08HYE ()4 +,-4IHS)Y04%.[+6+ -41HS) Y60 RHUD- KIS 1-4*+&AS$0(+ %
CI*-+%.'.)-%"4&+#%A414%8&A34-#1,42%.'|-C' 14$#D

1 M(19)14-+%+1+*+,-+%3#*ACA(#FA$+%.".)-%B'&™,4?%0)0-#"#>%1$+0-"4F#%4%B+& @ +"#%6#%.""+K
#,3#@*# #D

Alati i metode u

Minecraftu:

1 QIH&A-+Y3+*+-[AS0(+960-/)(-)/+Y04Y6A0-H@)$-+ Yo H-+*H-41(HI60" $O-"#%%.".)-%." 54, +>%" 1)*+ #964%
*$+/41#D

Tl 26/#8&4-+%* &+1+%0-"#/,4?%63/#&#H%)%*$+/41)%A%# #1464/#$-+%,$4?"+%./".'[FA$+D
“1 V'/40-4-+%/+&0-',+%0(1"."+%6#%40-/#@4"#,$+%1'341(4?%" [#-#%4%B4 #/,4?%' . +/#FA$#D

1 CHE"ASHS-+U0H(-4",'0-4% ("84, HF AS+%6)Y0/# )4, ATBBSHIB) Y0, 4 'A3A11-A% A% # AI#-A%1 (#FA$+D

I Tinkercad: ‘

Y1 VIHAI#S-+%4%*#,4.) 1A/#$-+%GHY%* &+14*#%3+"*+-/4$0(4?%'B 14 (#%(#('%B40-+%40-/#@414%.'$*"
04*+-/4$+>%"1)*+,#%4%."/54,+D

1 HABHS, AHS-+%01' @+,+%60-/)(-)+%(*B4, 4/#,$+*%$+&, 0-#" 42%3+*+-/4$0(42%CA3)/#D
1 (0. 44+ -A1HS-+%0%-/#,0C HHEASHH>%) (1$)1)$) KA/ -#F A$+>%-/#,01#F4$+%4%/+C 1+(04$+D

T 2,-+3/4/4#$-+%4,@+,$+/0(+%./4,F4.+%463/#&,$*%*' 0-"#>%-"/ $+"#%414%*+?#,41(4?%&4$+1"#D

Primjeri aktivnosti ‘
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<O&H-T$4-()*=""1'8&H$) *2*+$(' #-.8&28

1 MI+, AFUBHS, 41HS) %3+ +-1430(+%60-1)(-)/+%.".)-%. A1+ A8H>%('F (4%A%.#" ()-, 42%./46*4%) %
<4, +F/#C-)D

T L A%A6/#1) # H#E)%&4A*+,645+>%."'154,)%4% ™ 1)*+,%0" $4?% (/+#F4$#D

Y1 JHO-#",AF4%*3)%&'&A$+14-4%0-"#/,+%0F+ #4$+>%.".)- % &A6HS, 411, $#Y0* &+ 1#%.'6,#-+%6 ,#*+,4-'0
*$+/41)D

I Tinkercad 3D geometrija: ‘
Y1 MI+,4F4%A46/#7)$) %GHY%* &+1+%/#61414-47%3+"*+-/4$0(4?%'B14(#%4%40-1#@)$) %, $4?"#%0™ $0-

1 (0. 445+ -A1H$)%0%( B4, A#,$+ %A% A+ S, $+% BLAHY (H(%BA%/#6)*$+14%01' @+, +%0-/)(-)/+

1 [H&HFA%*3)%)(19)|4" H-A%&ABHS, A1#,$+%C)-)/40-41('3%3/HEH Y0V H-+*H-41(*%.[+F46,'5K)D

I Izazov skaliranja i mjerenja: ‘

1 MU+, AFA%BAHS)Y%0-"H#], A% BS+(-%64%." ", Yo 3HY%0-"H#1#$)%6) %<4, + F/#C-)%A14%94, (+/FH&)>Y%.4*$+,
'&3"HIH#$)K)%*$+/)D

1 MO.H7)$)%0"$+%* &+ 1+060%*$+/+ $4*HY46%0-"H#/, BIDIMRHEWAHA?"")%-'1,'0-D

I Simetrija i transformacije u Tinkercadu: ‘

1 MU+ AFA%0-"#1#$)%04* +-/41 +%'BS+(-+%A4%40-H#@)$)%-/#,0C *HF4$+%.".)- %/ -#F A$H%A4%/+C1+(04

1 <'3)%463/H&A-4%* &+1+%('$4%. (#6)$)%)0(1#7+,'0-%4%0141,'0-%)%3+*+-/4$0(4*%6CA3)#+4#D

I Matematic¢ka escape room u Minecraftu: ‘

1 HAGHS, AIHS-+%+OFH.+9%/" %) %o('$+*06) 1+ AF A% [H$) Yo/ $+5H" H#-A%o*H-+*#-A1 (+964#3' +-(+%(#(%6B4%
HI+&"#14D

1 26H6™ 4% 3)%)(1$)I4" H-4%/$+5H"#, $+%$+&, #E&@BAY6H#Y%. I #1H6H(%0(/4"+,42%(1$)|+"#>%A6/#) #
()-"H%6H% 1" A3HFAS) VMBI, -+%414% (' |45+ $+%6 ("84 H#- +Y%o3+*+-[45+%6#%./ #1#@+ $+%
'B$+(#-#D

I Matemati¢ka umjetnost i obrasci: ‘

1 VA0-+KA%A4A%<4, +FI#C-%A4%94, (+IFHE>%) 1+, 4F 4%0-"#/#$)Yo-+0+ LH#FA$+>% C/H(-#1+%414%)6'/ (+9
($A%014$+&+Y0*H-+*4-4 (H%.[#"41#D

T 20-1#@)%)%.'$*"'+%.".)-%MB' #FFA$+"3%,46#>%6 1#-,'3%/+6#%4%* #-+*#-41(+%04*+-/4$+D

I Procjena i refleksija ‘

T-1)<%"&2'+H'$%"&2'&2*1) %" (+OARAF4%. [+ &#$) %0 $+%<4,+F/#C-%414%94 , (+/F#H&Y% ./ $+(-+%
6#$+&, '%O% B$#5,$+,$4*#%0"$42%*#-+*#-41(47%./14*$+ #D

o4 c N o
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T S178&%2;(2'1"<"&ORWE28F 4%./+&0-#"1$#$) %00 $+%&46#$,+%04%8#$) %." [#-,+%4,C' "HFA$+%('1+3#
1#6/+&#D

1 NOB0+2$&0™)1+AYBO%BRY&. ()*+,-4/#$5)%0" $%.)-%) 1+ $#>%) (1$))$)KA%0,4*(+%64#01' #>%.40#,+%
[+C1+(04$+%4%46/#]),+D

1 T2#0A0<012&0'(/OO/B0-4-+%64,-+/H#(-4" +%(" 46" +IBFHoft(YoBA0-+% ' SHIH#14% (', F+.-+%
)+, +%-4$+(* %ot (-4",'0-4D

1 N&"/&0<0'92#)1"AS" (OO, 4-+%) |+, 4(+%&H%.45)%'% 0" *%. /'F-+0)%6/$+54#"#,$#%./ BL+*#>%
A6#6" 4*#9%60%('$4*#960)%0+%0)'1414%4% #)1+,4*% 1 +(FASH#D

N zakijucak |

2,-+3/HFA$HY <4 +FIHC-H#% 4% O4,(+IFH&HY )% *#-+*#-41(+% 1+(FA$+% J+¥5K)$+% $H6% 46*+7)% #.(
(F+H#H#% 4% O-"#/,47% .[4*$+ HDY% V'/45-+ $+*0% "47% &A34-#1,47% #1#-#>% +&)(#-'14% *'3)% [#6"4-49
JHBY*AS+"H#,$+% 3+%+-/4$0(42% .14, FAH#>% .['0-'],'3% 6H#(1$)|14"# BHMUASSHH"# $#% /BL+*#D% I"#%
B#, A% 1S4 H>%04, ~+H#(-4" #9%40()0-"H%, + Y0 VYo &HYo| 4, +%6*#-+*#-4()%6)3'&, 4$*>%"+KY0 4% /4 [ +*H#$) %) |+, 4
B)&)K+% 89:<% #(-4",'0-4D% 8)/#&,41(#% 4% (+#-4" #% .JAI' &H% "42% #(-4",'0-4% .-41+% (/) @+,$+% )% ("
)+, AF A%/ #6" ASHS) Yo(/A-BHABHSH, $+>% (%), A (HFAS) %A% -AEDYEBYHETH $+5-4,+%664#%SUD%0-'1$+K+D

l ZAKLIUCAK |

2,-+3/#-4" #% +&H#3'5(#% O-/#-+34$#% =2N8AY .[+&0-#"1$#% -/#,0C*#-4",4% ./40-).% 89:;<% 'BI#6"#,3
HILHSHHS)KAY 4,-+I&AOF 4. 14 #,'% )+ $+>% (I+#-4"'0-%0 4% JH(-A14 M-#3AEFHDW6 #1+14*4%

)+, $#% -+*+1$+,'3% H#% ['$+(-4H#>% )*$+-,41('3% 40-/H@4"H#,$H% 4% -+2,'1'5(+% 4,-+3/#FA4$+>% 2N8% '
Y+, 4(+96(1$)1, 406" $+5-4 ##%SUDY0- 1$+K#>%./4./+*#$)KA%64 2%664#%60) 1#'#, $+Y60#%01' @ +,4*%A6HE ™4
0"4$+-#D% I"#$% '("41% .-41+% 'BRAGY@+,$+% % (‘$+*%6 (/4-41('Yo [#6*451$#,$+>% O)/H#& $H% 4% 4, " HFA$-
0-#$)% 0/+&45,$4% &4'Y% .I'F+0#% )|+ $#>% .-4)KA% )1+, 4(+% &H#Y% .'O-#,)% #(-4" 4% I$+5#"#14% [ BL+*#>
HOA" 4%./4*4-+1$4%6 #,$4#D

V'/A5-+,$+*% 2618% HO-#" AF 4%+ 3)%'0*4014-4% &4 #*41, +% 4%)-$+FH#S$, +% 1+(FA$+% (' $+% , #&A1#6+%-/#
34, AF+% [+&*+-#>% .-A1)KA% F$+1""4-'% [H6)*4$+"#,$+% 89:;<% &A0F 4. 14 #D%8-/#-+34$#% . & @#"#% 4--
[+C1+(04" +%./#(0+%) 1+, $#>%"*3)K)$)KA%) 1+, 4B UIBE) 1S+, $+06 (' F+.-A*#>%+(0.+/4%+ -4/, $+%0%
A&+$HHY0 4% )OH"[SH"#,$+% 140-) #% (/'6% (',-4,)4/#,+% " I#- +% 4,C HFA$+% 4% /A1#3'&B)D% I"#$% /'
40()0-"+,'3%) |+ $#%, $+3)$+%'-."/,'0-%4%./41#3'&1$4"'0->% ("#14-+-+%('$+%0)%0"+%"/4$+8,4%+%)%./*$-
31'B#1,*%'()@+,$)D

V1$)1,4%#0.+(-9BEINB+%04, -+ 3/HFASHY&ASA-H#1, A2YoH LH-HY A% 4, -+H#(-4" ,42%. 1#-C'14>%) (1$)1)$) KA% S F /#
<4, +FIH#C-%A4%94, (+/F#8>%('$4%01) @+% (#%*' K, 4%4,0-/)*+,-4%6H#%) /#,$#$)K#%40()0-"#9%) |+, $HD %! "+Y
*3)K)$)%0-)&+,-A*H%/HE" $%0/#1) #1, 3% HEBASH, $#>%4, @ +,$+/0(42%"$+5-4, #% 4%)*$+-, 41 (+% (/+#-4",'0-
&'(% 0+% 40-"/+*+ 'Y BH#"+% #(-4" '0-4*4% [S+5#"# $#% I'BL+*H% ($+% '&IH@HHS)% J4*$+,)% )% O-"#/,*%
0"4$+-)D% _4&+43/+>% .'0+B,'>% .'$#"1$)$)% 0+% (#% )I4,("4-% *+&4A$% 64% 89::<% 'BIH6"#,$+>% ./)(
Y+ AFAHYp A #(-4"#, >YIHACAF AIH#,%.140-).%('$A%. "+ KH " HYb* -4 " HF AS)>Yokt, 3H@*H#, Y0 4%6H&I @H'#,$+%6,

JHO-#",4F4%* 3)% ('/40-4-4% O-/#-+34$+>% #1#-+% 4% *+-'&'1'34$+% ' AW/ SePOACALRIBND-#",4?%
A#,"#% ('$4% ,+% 0#*' % &#% 0)% )O(1#7+,4% 0% 'B/#6™,4*% O-#,&#1&4*#>%"+K% 4% .-41)% 6 ,#-4@+1$) %0 £
P+0./4$+('1,4*% 0.#$#,$+*% (/+#-4",'0-4% 0% /43'/'6,48%B(#*% 40-1#@4"#,$+*>% 2N8% $#|#% -+*+13,)%
C41'6'C4%)% 89:;<% 'B/#6™E&++3/4/#$)KA% 6,#,'0->% -+?,'1'34%)>% 4,@+,$+/0-">% )*$+-,'0-% 4%
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*H454-4()%) % (' 2+64",'%40()0-"%) 1+, $HDY! " #$%4, - +/&A0F 4. 14 #],4%.140-). %' 043) /" #%EHY%0-) &+, - 4%/ #6"
0"+0-/#,%0().%"$+5-4 #% (' $4%42%./4.1+*H%64#%B)&)K, 0-Y6/#EHY4%-+7?,"1'5('3%, #./+-(#D

2% 1+*+ -HEASHY BB AHYo '+ FASH1Y% [+'BLA("H#-4%89::<% BI#6"#,$+>% ) &+KA% B'3#-4$+>% 6#,4*1$4"
0*401+,4$+% 40()0-"% )I+,$#D% N'-AEHSEMBFA.14,#],'3% I#6*451$#,$#>% [#(-41,'3% 40-I4@4"#,$#% 4
8A34-#1,+9%.40%+'0-4>%"HY60-/#-+34SH%'- "##%.)-%B) &)K,'0-4%) %6('$'$%0' B/#6"#,$+%,4$+%'3/#,41+,'% #
O-1)(-)/+>%"+KY60-+0/#6" ASHYo(H Y& 4 #*41 ' %A%*+T)0'B, %. " +6#,'%. &1)I$+DYoH' (%) |+ GIEHSAH6-+%%(
4,"#-4" A%'BIH#6"™ 4%* &+1>%'0 #@+,4%0)%E&HI6 HIHS, V&' 14, +0)%&/)5-")>%.'-#(,)%-+?2,'1'5(4% #./+&H#(%
4%./47"#-+%A6H#6" +%64%./414(+%60)"[+*+98%0"4$+-#D
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