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CnopenyBawe Ha noopu aurntanin CTEM npakTuku
HacroB Ha akTUBHOCTA Bexba - CocrtaByBawe CTpPyeH Kpyr, Mepewe jayunmHa Ha

CcTpyjaTa 1 HanoHoT

HacTaBHuk (uMe 1 npesnme) Aupa MeTposcka

YaunuwTe OO0y Adumwntap MunagmHoB

Oppenexvel/ rognHa IX/2021

O6nact og STEM
obpasoBaHue dusunka

HacTtaBHa coagpxmHa

(pepoBeH Yvac, gogaTtHa
HacTasa, crio6oaHM penoBeH Yac/ HoBa coapXXunHa

YYEHUYKM aKTUBHOCTW...)

HacTaBHu Lenm Bexba - CocrtaByBawe CTpPyeH Kpyr, Mepewe jayunmHa Ha
CTpyjaTa v HarnoHoT

- 0a ymeaT fa cocTaBaT CTPyeH KPYr HU3 Koj ke Teue CcTpyja
BO KOj CUTE eNneMeHT ce NpaBuHO MOBp3aHu;

- Aa ce 3ano3Haar co ynoTtpeba n Bp3yBawe Ha MepHUTE
WHCTPYMEHTW BO CTPYEH KPYT;

- Aa ce 3pgobujaT co NPaKTUYHOCT M CaMOCTOJHOCT BO
paboTaTa.

OuekyBaHu pesyntatu

Mpumep nogroeka 3a peaneH yac:
https://istrazuvaj.blogspot.com/2013/08/1-5.html

PHET cumynauuja 3a coctaByBahe Ha CTPYEH KTYT.
http://skr.rs/zzzQ

YnatcTtBo 3a paboTta Ha phet cumynaumjara:

- OTtBOpY ro link-oT: http://skr.rs/zzzq

- Ha ekpaHoT ke ce nojasu paboTHa NoBpLUMHA Ha KOja WTO
MOXe [a ce nocTaByBaaT NOTpebHUTe enemMeHTu of
CTPYjHMOT KPYT KON Ce NOHyAEHW BO BEPTUKANHN MeHUja o4
neearta u JecHaTa cTpaHa Ha paboTHaTa noBpLUnHA.

- Bo MeHnTO 0f neBaTta cTpaHa ce JaAeHN CUTE KOMMOHEHTM
Kon 6u moxene ga 6uagat gen of CTpyeH Kpyr (M3Bopu Ha
CTpyja, NpeknHyBa4mn, NOTPOLLyBayn, CNPOBOSHULIM,
n3onaTopu, pasHn NpeamMeTh 1 X1BU CyLLITECTBa)

- Bo meHuTO 0 gecHata cTpaHa ce bupa kaksa ga buge
NpuKaxaHa HacokaTa Ha cTpyjaTa (enekTpoHcKa unm
TexHu4ka), lanu enemeHTUTEe NoKpaj cnvkarta Aa évaat
nMmeHyBaHu, [lann aa ce nokaxysaaT BpeAHOCTUTE Ha
OTNOPOT, HAMOHOT UM jadYvMHaTa Ha enekTpuyHaTa cTpyja. Ja

OurutanHum pecypcu (FIMHK 1
OMNUC Ha KOPUCTEHE)
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MeCTMME OTMOPHOCTA Ha CNPOBOAHUKOT U BHATPELLUHMOT
OTnop Ha n3BopoT. 0 Bupame 1 U3rNegoT Ha enemMeHTUTe Bo
CTPYjHNOT Kpyr , Aa e peaneH Urnm LemaTCKu.

- KnukHu Ha enemMeHTOoT KOj cakall fa ro nocTaBuLl BO
CTPYjHUOT KPYr 1 JOBreYKaj ro Ha paboTHaTa noBpLInHA. 3a
OpuLiere KMMKHU Ha eNeMeHTOT NoToa KINWKHU Ha KopnaTta
3a oTnagoum.

Circuit builder cumynauuja 3a coctaByBare Ha CTPYEH KTYr.
https://simbucket.com/circuitbuilder/

YNaTCcTBO 3a KOPUCTEHE HA CMMynauujaTa:

- OtBopwm ro link-koT https://simbucket.com/circuitbuilder/

- Ha ekpaHoT ke ce nojasu paboTHa NoBpLUMHA CO MpeXa Ha
KOja kage MOXe [a ce noctaByBaaT NnoTpebHn enemMeHTn o4
CTPYEH KpYT.

- KnnkHM Ha enemeHTOoT KOj cakall a ro nocTaBuLL BO
CTPYjHMOT KpYr, @ NOTOa KNWKHU Ha MpexaTta Kage LTO cakall
Aa ro nocrtasuil. 3a 6pullere KNMKHK Ha “X” na noToa Ha
€eneMeHTOT Koj Tpeba faa ce oTCTpaHw.

- AKO KITMKHELL Ha MEHUTO O3HAYeHo co 3 Ke ce nojaear
CTperku, Co Kou ce MeHyBa HanoHOT Ha 6aTepujaTa.

- AKO KNuMKHeLl Ha MeHUTO 4 ke nobuell BonTmeTap u
amMmrnepmeTap CO KOM Ce Mepu HaMoHOT U jadnHaTa Ha
cTpyjaTa.

ABTOpPCKM NpaBa Ha
pecypcuTe 1 npasa 3a
crnogenyBakbe

OTBOpeHu eagykaTuBHM pecypcu - Phet cumynauuja u Circuit
builder cumynaumja

https://phet.colorado.edu/
https://simbucket.com/circuitbuilder/

Onuc Ha (aCnHXpPOHMK)
aKTMBHOCTU Kou Tpeba aa ce
peanuaunpaat npesa
BUPTYENHUOT Yac
(npenopayaHo Bpeme o 15
MUHYTW)

Op npeTxogHUTE YacoBM Ha UcTaTa TeMa Kako U o4 Apyrute
TEMW y4eHUuuTe ce 3ano3HaeHun co paborarta Ha “phet”
cumynaguuTe.

Ofa Tve NpuYMHM acnHXpoHaTa akKTUBHOCT Ke ce COApPXu BO
CneaHoTo:

nsrneaaj rm osue 2 Buagea 3a CTpyeH Kpyr Kako anaTtka BO
NCTpaxyBaweTO. MPOBEPU Aann UCTUTE eKCNePUMEHTIN K
MOXene fa rm ussegeme npeky nosHature “Phet”
cuMmynaumu.
https://www.youtube.com/watch?v=Wo9uztwPvGc
https://www.youtube.com/watch?v=IliI5Y30knY
http://skr.rs/zzzQ

Onuc Ha (CUHXPOHM)
aKTMBHOCTW 3a BpeMe Ha
BUPTYESHMOT Yac

Bo BOBeOHWOT Aen 04 4acoT Ha y4YeHUUuTe UM ro
cnogenyBaM OyHKLMOHANHNOT KAPTOH KOj ke nm buae soamy
3a pabora.

Bexba - CoctaByBake CTPYEH KPYr, MEPEH-E Ha jaynHa Ha
enekTpuyHaTa cTpyjata u enekTpU4HMOT HanoHOT

MoTtpebeH npmbop: KomnjyTep, UHTEPHET, MHCTPYKLUMU
n3paboTeHn ng HactaBHuKoT, phet unu circuit builder
cvMyrnaLmja 3a CoCTaByBahe Ha CTPYEH KTYT.

Tek Ha paborTa:

1. EnNeKTpun4YHMOT CTPYeEH Kpyr cCOCTaBm ro cnopea gageHara
Lwema.
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Mpu cocTaByBame enekTpu4eH cTpyeH Kpyr Tpeba aa ce
3anoMHu CregHoBoO:

a) CocTaByBaHETO Ha ENEKTPUYEH CTPYEH KPYr ceKkorall ce
BPLUM CO OTBOPEH NPEKNHYBaY.

6) Bp3yBareTO BO KpyroT 3ano4yHyBa CO €4AHMOT Non Ha
N3BOPOT M MO NOCref0oBaTENHOTO Bp3yBake Ha cuTe
erleMeHTN BO Hero, ce nospayBa Co APYrnoT rnosi Ha U3BOpoT.
B) Mpu Bp3yBak€TO Ba UHCTPYMEHTUTE CO KON CE MepU
NCTOHAco4YHa CTpyja cekoraw BHMMaBaj Ha NonapuTeTorT.

r) AMnepmMeTapoT BO eNEKTPUYHMOT CTPYEH KpYr Cekorall ce
BP3yBa CEPUCKN CO N3BOPOT U MOTPOLLYBaYnTE, a
BONMTMETapOT ceKkorawl naparnernHo.

MABEH OEJ:

1. EQeH oA yyeHuumMTe noa Haa30p O4 HAaCTaBHUKOT,
cocTaByBa CTPYeH Kpyr criopef Lwemara, ro Mepyu HarnoHoT U
jaynHaTa Ha cTpyjaTa 1 r'v 3anuwlyBa U3MepeHnTe
BPEe4HOCTMH.

2. Opyr yyeHuk ro VicknyyyBa npeknHyBa4oT, AMnepmeTapoT
1 BONTMETapoT v Bp3yBa BO Apyra nonoxba kako Ha
cnukarta. o BknydyBa npekuHyBa4doT. Ha amnepmeTtaporT ja
npouMTyBa BpeAHOCTa Ha jaunHaTta Ha cTpyjaTa, a Ha
BONTMETapOT ja NpoYnTyBa BpEeOHOCTa Ha HAMOHOT U M
BHecyBa BO Tabenara.

3. 3apgonxeHue 3a cute yyeHuumn: M3bepn cam Hekoja TpeTa
nonoxba BO Koja ke r1 Bp3eLl amnepmeTapoT U1
BonTMeTaporT. [MpoynTtaj rm BpegHoCcTUTE 3a jadnHaTa Ha
cTpyjaTa v 3a HaNOHOT Na BHecu r Bo Tabenara.

3aBpLueH gen:

- Cnopeaw rv BpeaHOCTUTE Ha jaunHuTe Ha cTpyjaTa. WTto
3aknydysawl?

- Bp3 ocHoBa Ha gobueHnte BpegHOCTH 3a HanoHOT
OZroBOpY Ha crnefHvBe npallama:

a) Konkas e HanoHOT mMery NonoBuTe Ha M3BOPOT Ha CTpyja
KOra eneKkTpUYHNOT KPYr € 3aTBOPEH?

6) KonkaBe e HanoHOT Merly NonoBuTe Ha M3BOPOT Kora
€NEeKTPUYHNOT CTPYEH KPYr € OTBOPEH?

B) [anu ce cekaBaw Kako ce BMKa HamoHOT LUTO NOCTON Mery
NONOBUTE Ha M3BOPOT Ha CTPYyja Kora CTPYjHUOT Kpyr €
OTBOPEH?

Onwuc Ha (aCMHXPOHW)
aKTUBHOCTU Kom Tpeba ga ce
peanusupaaT nocne
BMPTYENHMOT Yac
(npenopavaHo Bpeme o 15
MUHYTW)

3a 0BOj gen of 4acoT Hanpaeu BUAEO 3anuc unm Sway
npeseHTauuja kon ke H1 GugaT BoBed BO HApeaHMOT Yac.
KopucTejku rv uctute annmkauum n BO UCTUOT CTPYEH Kpyr
noBp3u NapanenHo ylTe egeH u3Bop Ha cTpyja. Namepu rm
HaMoHOT M jaunHaTa Ha CTpyjaTa BO KpyroT u cnopeam rm co
NPEeTXOAHUTE Meper-a,

BTopuoT n3Bop Ha CTpyja, cera noBp3n ro CepUcku, M3amepu
M HanoHOT M jaynHaTta Ha cTpyjata M NOBTOPHO CMOPeau M
AobveHnTe BpeaAHOCTM CO OHME LUTO CU MM M3MepWUI Ha Yac.
M3Bagu ro BTOpMOT U3BOP Ha CTpyja, a AoJaan BTop
noTpoLlyBady (CBeTUnKa), NoBp3un ro napanesiHo co
MOCTOEYKMOT NnoTpowlyBay. [TOBTOPHO M3BPLLM TN UCTUTE
MepEeH-a 1 3anuLLIn ' HABHUTE BPOHOCTMW.
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Dopagu BTOp noTpoluyBay (CBETUIKA), HO cera noBp3u ro
CepUCKN CO NMOCTOEYKNOT NOTPOLLYBAY. MOBTOPHO U3BPLUN T
NCTUTE Mepera U 3anuLUn r'M HUIBHUTE BPAHOCTM.

LTo 3abenexysalu?

HauuH Ha ocTBapyBah-e Ha
WMHTepakumja co n nomery
yyeHuuute (NnpeeBpTeHa
yunnHuua, rejmmdmkaumja,
paboTa BO rpynmu)

Momery y4eHuumMTe - NpeBpPTEHA y4unHuua, paboTa Bo rpynu
NPU aCUHXPOHUTE aKTUBHOCTMU.

NOMEry YYEHUK - YYEHWLUM U YYEHUUM - HACTaABHUKOT -
poHTanHa paboTa Npu CUHXPOHUTE AaKTUBHOCTM.

EBanyaumnja Ha 3HaeweTO Ha
yyeHuunte

€BMOEHTUpae Ha Y4eCcTBOTO M aKTUBHOCTA Ha YYEHULUTE BO
CYHXPOHMOT [Oen of 4acoT, Kako W BpedHyBawe Ha
NpoaYyKTUTE Of aCUHXPOHMOT AEen O YacoT Cropes No3HaTu
KpUTEPUYMMU.

Pednekcuja og npumeHa Ha
aKTMBHOCTa BO Npakca

doTorpadmu, nnyctpaumm o4 peanuaavmjata Ha Yyacot

12v AoAaBakbe NOTpoWYyBaYu

JlucTa 3a doflyBarhe Npy OLUEHYBAaHE HA U3BE

AOAaBa:E UBBOPU Ha CTpyja

2v

12v

BaHb€ Ha eKCINepUMEHT

3 NoeHN — Boo4yBa I'IpOéerM , MoCTaByBa XMnoTte3a , NiaHupa, N3B€ayBa U UHTEpPNPeETUPA .

2 NoeHN — BOoYyBa Npodnem , NOCTaByBY XUnoTesa , NAaHUpa,HO U3BeLdaTa n UHTeprpeTUpameTo
Ce MOBPLUHW , & 3aK/Y4OKOT HE € NOBP3aH €O NpeTrnocTaBkaTa.

1 noeH — BoouyBa Npodniem , NoCcTaByBa XUNoTesa , He N/aHupa TEME/THO , NMPUKAXaHU Ce HEeO0BOJTHW NMofaToLu
ce odngysa Ja faje 3ak/Iyuok.

0 noeHn — 3agavarta He € U3BpLUEHA BO HUTY e 4€H acnekT .
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