Bp3 ocHoBa Ha uneH 55 ctaB 1 og 3akoHOT 33 opraHusaumja u pabota Ha opraHuTe Ha ApxaBHaTa ynpaea (,Cnyx6eH BeCHUK
Ha Penybnuka Makegonuja” 6p. 58/00, 44/02, 82/08,167/10 v 51/11) u uneH 22 ctaB 1 og 3akoHOT 3a cpeAHOTO 06pa3oBaHue
(,Cnyx6eH BecHuk Ha Peny6nuka Makegonuja” 6p. 44/95, 24/96, 34/96, 35/97,82/99, 29/02, 40/03, 42/03, 67/04,55/05, 113/05,
35/06, 30/07, 49/07, 81/08, 92/08, 33/10, 116/10, 156/10, 18/11, 42/11, 51/11, 6/12, 100/12, 24/13, 41/14, 116/14, 135/14, 10/15,
98/15, 145/15,30/16,127/16, 67/17 v 64/18), MuHMUCTEpOT 33 06pa30BaHMe U HAyKa ja AOHECEe HACTaBHATA NPOrpama no HaCTaBHUOT
npeamer ¢husmka 3a lll (Tpeta) roamHa 06pasoBaHme oL CPeLHOTO CTPYHYHO 06PA30BAHME CO YETUPUTOAMLIHO TPAEHE.



MUHUCTEPCTBO 3A ObPA30BAHUE U HAYKA

BUPO 3A PA3BOJ HA ObPA30BAHUETO

-

HacraBHa nporpama

OU3NKA

MOZY/apHO AN3ajHUPaHa

3a lll rogpuHa

TexHuyap 3a KO3METUUKA Hera 1 ybaBuHa

o6pasoBeH npocdun / kBanudukauuja

JNnunm ycnyru

cTpyka / cextop

Ckonje, 2019 roauHa



Ha3uB Ha HacTaBHaTa nporpamMa

®usumka

Tun Ha HacTaBHa nporpama

3ajonxurenHa

KpenutHa BpegHOCT Ha HacTaBHaTa

2 (nBa) ELUBET! kpeauTu

nporpama
Crpyka Nnynn yenyru
Cektop Nnynn yenyru

O6pasoBeH npogun

TexHuyap 3a KO3METMUKA Hera 1 y6aBuHa

HasuB 1 HMBO Ha kBanudwmkauuja

TexHuyap 3a KO3METUUKA Hera 1 ybaBuHa

IV (ueTBpTO) HUBO

loavHa Ha u3yuyBame

[l (TpeTa)

Bpoj Ha yacoBu HepenHo /roanLHO 3a
peanu3auuja Ha HacTaBHaTa Nporpama

2/72

Llenu Ha HacTaBHa nporpama

HactaBHaTa nporpama e opraHusnpaHa BO PasnnyH1 MOLYNapHW eQuHULKM, @ YYereTo BO CUTe MOLYyNnapHU eauHULM
Tpeba na e NOTKPeneHo CO Hay4HO UCTpaxyBatbe. HacTaBHaTa nporpaMa MM 0BO3MOXYBA Ha yYeHuLuTe:
- [a ce ocnocobat fa ru ToNKyBaaT MpaBUIHO M HAay4yHO (PU3NYKMTE TEOPUM M 3aKOHOT CO Koe ce objacHyBaaTt
NpPUPOAHUTE NOjaBK;

13akoH 3a HaumoHanHaTa pamKka Ha KBanugukaumu,




[.a MOXaT CBOWTE 3Haera Aa ' MpUMeHyBaaT BO NPaKTUKaTa 3a 0COBPEMEHYBabe Ha XUBOTOT;
Aa 1 cdaTaT 3HaYereTo Ha (M3MUKUTE OTKPUTHjA 3@ Pa3BOjOT Ha HayKaTa, TEXHMKATa U TeXHOoMorujaTa 1 3a
MOAMIHYBaHbe Ha HUBOTO HA MO3HABAHETO HA MAaTEPUjASTHUOT CBET;

Aa ja cpataT ynorata Ha eKCriepuMEHTOT Kako HayYeH METOZ MpyW M3y4yyBarbe U NpoBepyBarbe Ha (PU3MUKUTE
3aKOHUTOCTH;

A.a MOXe [ia peanu3npa UCTpaxyBarbe 1 ja M3BeLyBa 3aKnyyouu;

[.a KOPUCTU MEPHU MHCTPYMEHTM 1 anapaTtit HEONXOLHM 33 eKCNePUMEHTANHUTE aKTUBHOCTH;

A3 KOpUCTK 1 onuLLyBa yrnoTpeba Ha EnexTpuyHM NonHEXM M HUBHO 3aeMHOAEjCTBO;

A2 KOPUCTM CTPYYHA NUTepaTypa 1 eNeKkTPOHCKM MeanyMu 3a fobuBarbe Ha HopmaLmu;

Aa ce ocnocobu aa paboTu Co NoAaTOLUM, Aa BPLUM aHANN3a, CUHTE3a U eBynaumja Ha A0bMeHnTe NofaToum;

A ce 0Crnocobu aa KopUCTU KOMNjyTePCKM OU3UUKM CUMYNaLMKU U NPOrpamu;

[ CTEKHe 3HaeHe CO KoM Ke MOXe Aa r1 06jacHyBa nojaBuTe 0/ eNeKTPUYECTBO U MarHeTM3aMm;

“3BpLLYBa pabOoTHM OMNepaLym Co enekTPUYHU KOHLEH3aTOPU BO PasfMyHK enekTpULHM Kona;

BOCMOCTaBYyBa MPOCTO CTPYjHO KOMO COMNMAcHO TEXHUYKO-TEXHOMOWKA [AOKYMeHTauuja 3apafu MNpakTUYHO
AakoxyBare Ha OMOBMOT 3aKOH,

[.a MOXXe CBOETO 3HaeHe f1a ro NPUMEHW NpU perLiaBarbe Ha 3a4a4u U IOTMYKKU @ pa3MUCIYBa;

“3BpLLYBa paboTHM OMnepaLum Co eneKTPULHHM OTMOPHULM BO PasfIiHK eNeKTPULHM Kona;

peLuaBa KoJi0 CO OMCKM OTMOPHUK Ha HEM3MEHUYHA CTPYja;

aHanM3Mpa enekTpoOMarHeTHa MHAYKLMja;

OMULLYBA NOSTYCNPOBOAHNULM- €1eKTPUYHN eNeMeHTU: AUOAW, TPAH3UCTOPU U UHTEr PUPaHU KPYroBK;

A ' Ma YCBOEHO COLPXMHUTE NO (PU3MKa LUTO Ce M3y4yBaaT BO OCHOBUHOTO YUYMIIMLLTE U BO NPBa rOAUHA;

A ' N03HaBa OCHOBHWUTE NOMMM U NOjaBK NOBP3aHN CO eNeKTPULIUTETOT U eNeKTPUYHATA CTPYja;

A 'Y No3HaBa OCHOBHWTE NOMMM MOBP3aHWN CO MarHETHUTE MojaBu;

aHanM3mnpa UCTOPUCKUOT Pa3BOj Ha UaejaTa 3a aTOMUTE;

OMULLYBA NPaBWNa Ha CUryPHO 3rpUXYyBatbe Ha PaAMOAKTUBEH OTMAA;

Aa ce ocrnocobat 3a camMoBpefHyBatbe Ha CTeKHATUTE 3HaeHa U CnocobHOCTH;

A.a Ce CTEKHAT CO 3HaerbaTa HeoMNXo4HW 3a NOHaTaMoLHO 0bpa3oBaHue;

A Ce Haco4yBaaT fa rpaaaT npaBuieH OAHOC KOH NMPUPOAATA M 3aLUTUTaTa Ha XXMBOTHATa CpeamHa.




MopaynapHu eguMHMLM Ha HACTaBHa
nporpaMa

- EJIEKTPULUUTET N MATHETU3AM
- ATOMCKA U JAOPEHA ®U3UKA

MarepujanHo-TEXHWUYKU U MPOCTOPHM
ycnosu

3a NOCTUrHyBatbe Ha pes3ynTaTuTe 0f y4erbe W YCMeLWHO peanusupatbe Ha NpeABUAEHWUTE aKTUBHOCTU Ha y4eHULuTe
Tpeba na buaat AoCTanHU ClefHUTE NPOCTOPHM YCNOBMW: KabWMHET no M3mKa Cnopes COOLBETHU CTAHAAPAM, HACTABHM
CpeACTBa U nomarana, MHopMaTUUKO KOMyHUKaLMCKM TexHonoruu (UKT), coopseter codbteep, JILL npoektop, cnvky,
LpTEXM, MPOCMEKTU, MOAENM, MEPHU UHCTPYMEHTH, yHebHULM, NMPUPAYHULIK, yNaTCTBa U CA1.

CoonBeTHO Ha KapakTepOT Ha NPOrpaMcKuTe COAPXMHM M pe3yntatuTe WTo Tpeba Aa ce NOCTMrHaT CO HacTaBaTa no
npenMeToT, OCBEH BO Y4YMNHULA, KabuHeT unm nabopatopuja no pusMka Moxe fa ce 0ApXyBa U BO APYr COOLBETHM
NPOCTOPUM Ha YUUIIULLTETO UK HEKOja ApYra UHCTUTYLMja (hakynTeT, KoMnaHwja v cn.)

HOpMaTMB Ha HAaCTaBE€H Kagap

HacraeaTa no npeameToT husnka BO CpefHOTO 06pa3oBaHMe MOXe [a ja U3BeLyBa NMLE KOe 3aBpLUKIO:
- cTyamnmn no hn3KKa, HacTaBHa Hacoka, VII/1 unu VIA cnopen MPK 1 240 EKTC;
- cTyomMu no msnka, fpyra HeHactaBHa Hacoka, VII/1 unu VIA cnopes MPK n 240 EKTC u ctekHaTta neparoLuko-
MCMXOSOLLKA MU METOACKA NOAFOTOBKA HA aKpeLUTMpaHa BUCOKOOOPA30BHa yCTaHOBA.




MoaynapHa egunuua 1- EJIEKTPULUATET U MATHETU3AM (40 vaca)

Pen. | Pesyntatn og yuetbe CoapXuHu u noumm AKTUBHOCTM U MeTOAM Kputepnymu Ha oueHyBatbe”
6poj
YueHuKoT/yueHnukara Coapxunm AKTMBHOCTH YuenukoT/yueHunukata Moxe
ke 6upe cnocobew/a pa: | ENeKTPUUHM MOMHEXM 1 e Enektpusupa Tena co Tpuetbe: mnactTuyHa npadka, | A9
1 - OnWLIyBa NPUMEHa Ha HWBHO 33eMHO/EjCTBO Yewlen, NNacTUYHa LEeBKa, LLIeBKa 3a COK O BonHeHa | 1.1. o6jacHyBa BUAOBM Ha

eneKTpocTaTCckuTe
rnojasu BO
CeKOojaAHEeBUETO;

- EnemeHtapeH
eNeKTPUYEH MOSTHEX U
3aKoH 3a 3anasyBarbe Ha
eNEeKTPUYHMOT MOSTHEX

- EnektpuuHo none

- Pabota v eHepruja Ha
eneKTPUYHOTO none

Moumn

- Enektpusnparve

- EnexTpockon

- EnekTpuyen nonHex
- EnextpuyHo none

- Enextpnyna cuna

- Kynonos 3akoH

KpNa; CTakneHo TeNo CO KOXa Unu CBKNa
o Enektpusupa enektpockon co gonup.

o [lonupa enexTpockon NpBo CO HaeneKTpu3npaHa
MAaCcTUYHA NPaYKa, a MoToa CO HaeneKTpU3nMpaHa
CTaKneHa npayka 1 HabsbyayBsa LUTO Ce CryyyBa.
Tpeba na 3ebenexu fexa co BTOPUOT JOMMUP
eNeKTPOCKOMOT Ce PasenekTpu3npa 1 0TTyKa Aa
OTKpUWe eKa TUe Ce Pa3fIMYHO HAeNeKTPU3UPaHMU.

e 3aKauyBa Ha KOHLM IBa Manu LUAUHLPU
HaMpaBEeHM O XapTuja U Iy LoBefyBa BO 61M3MHA.
(M eneKkTpu3npa Co e4HAKBM M CO Pa3NIMYHU NPAYKK
1 Hab/byLyBa KaKo Tenarta Cu 3aeMOLEjCTBYBAaAT.

o Bo 6nu3unHa Ha HaenekTpu3MpaHo Teno NocTaByBa
NIECHU NpeAMeTH BO BUA, Ha CTPENKM, HaNpaBeHW 04
pa3NnYHK MaTepujanu: XxapTuja, ApBo,
anymuHuymcka gonwja v cn. o Habwyaysa
HUBHOTO NOBefEeHMe M OTKPUBA JeKa TUe ce
OpUWeHTMpaaTt Bo noneto. 1 6apa NpuunHUTE 33

eNeKTPUYHM NOSTHEXW U HUBHO
3aeMHOAejCTBO;

1.2. 1o objacHyBa
eneKTPU3NPAEeTO Ha TenaTta co
Tpuetbe, oNUp U UHNyeHLa;

1.3. pecbmHunpa enemeHTapeH
eNeKTPUYEH NONHEX U
eaMHMLATa MepKa 3a
KONIMYECTBO eNeKTPUYECTBO
(kynoH);

1.4. objacHu feka fejcTBoTo
Mery MoSIHeXuTe ce CyvyBa
NpeKy eneKTpUYHOTO Mone;

1,5. aHanusmpa enekTpuyHu
MoNurba BP3 OCHOBA Ha 06NMKOT
Ha CUNOBUTE IUHWMK,

1.6. ro objacHyBa nomMmoT 3a
noTeHUuan npeky pabotaTa u

' BHeceHu ce CTaH,D,ap,D,VI/VIH,D,VIKaTOPVI 3a NOCTUTHYBatbe Ha pe3ynTaTuTe O y4eheTOo BP3 OCHOBAa Ha KOWU Ce onpefenyBaaT KpUTepnymMnTe 3a olleHyBatbe.




Cunosu nuHuM

JaunHa Ha enekTpuyHO
none

EnekTpocTatcka
nHpnyeHua
UHnyeHTHa MalumHa
EnektpoH - JoH

EnemeHTapeH enektpuyeH
MONHeX

KynoH

paboTaTta u eHeprujaTa Ha
eneKTPUYHOTO none

EnektpuueH noteHumjan
EnextpuyeH HanoH
Bont

Mapapees kades

BaKBOTO O0gHEeCyBatbe.

e Bo nnutok cag ctaBa Macno 3a ja,EI,EI'be nnoTonyea
Ton4yecTa enekTpona. I'IocmnyBa rpu3 BO MaCnoTo U

ro JUCKYTUpa pacrnopeaoT Ha rpu3oT.

> [loTonyBa enekTpoLa BO BUL HA NI0OYKA U ro
MOBTOPYBA EKCMEPUMEHTOT.

> [loTonyBa ABe eneKTpoAM 1 ro NOBTOPYBA

€KCNepUMEHTOT. I'IpaBM pa3nnyHun KOM6MHaLI,MM co

pa3nnyHu O6J'IMLI,M Ha enekTpogute.

» [0 aHanusmpa v ro aUckyTMpa 06IMKOT Ha
eneKkTpuyHoTO none. [luckyT1pa 3a pasnmyHaTa
rYCTUHA Ha eNEeKTPUYHUTE CUNOBU JIUHUM U

BOBefyBa NoUM enekTpuyHo none. H13 amckycwja ja

OTKpWBa BpPCKaTa I'IOMEfy ryctTuHata Ha CUNOBUTE
JINHUN U ja‘-IMHaTa Ha eneKTpuyHOTO none.

o Busyenusupa u ucnutyBa enekTpuuHO nose co
nomow Ha Phet cumynauuja (Charges and Field
(MonHexw u none):

Mpunor: 3a aHanu3a Ha KapaKTepMCTUKK Ha
eIeKTPUYHO NoJsie U noTeHuujan

https://www.vascak.cz/data/android/physicsatschool/t

emplateimg.php?s=elpole el pole&l=bs

https://phet.colorado.edu/sims/html/charges-and-
fields/latest/charges-and-fields_en.html

> [locTaByBa BO eAHA NMHWja ABAaECETUHA NOSTHEXM,
chopmupajkmn npaBa/pamMHuHa. Ja noBTOpYBa

nocTankarta. Mictoto ro npaBun 3a pa3yintidHKU O6J'IMLI,MZ

eHeprujaTa Ha eneKkTpUYHOTO
none

1.7. 1o 06jacHM NpUHLMNOT Ha
paboTa Ha rpomMobpaHoT
(Papagees kades).



https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elpole_el_pole&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elpole_el_pole&l=bs
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html

kpyr/cdepa, 4Be paMHUHU UCTOUMEHO U
pa3HOMMEHO HAeNEKTPU3MPAHM U T.H.

e JaucnutyBa cunara Co Koja ABa TOYKACTU
eIeKTPUUHU NMOJTHEXM CU 33eMOAejCTBYBAAT CO
nomow Ha Phet cumynauuja (Charges and Field
(MonHexw n none):

https://phet.colorado.edu/sims/html/charges-and-
fields/latest/charges-and-fields en.html

CeH30pOT BO CMMynaumjaTa npeTcTaByBa NO3UMTUBEH
eAVHeYeH enekTpuyeH nonHex. Toj ja Mepu cunata
nomery fafeH1oT enekTpUyeH NOMTHEX U NO3UTUBEH
eAVHeYeH eNnekTpUYeH NosHex.

» [0 nocTaByBa CEH30POT HA Pa3fIMUHK PacTojaHuja 0f
eN1eKTPUYHMOT NOTHEX U ja MepU eNeKTPoCTaTcKaTa
cuna. OTTamy ja 0TKpMBa 3aBMCHOCTA Ha CMNaTa 04
pacTojaHuneTo.

» [0 nocTaByBa CEH30POT HA NOCTOjaHO pPacTojaHue of
MOMTHEXOT M J,0[AaBa NOBEKE MOSTHEXMK, NPU LUTO ja
£061Ba 3aBMCHOCTA Ha CMNaTa of KONMYECBOTO
enekTpuyectBo. OTTyka ja 406MBa 3aBMCHOCTA HA
cunara of KONMYECTBOTO ENEeKTPUYECTBO.

» [ucnojyBa oB1e aBe 3aBUCHOCTU BO €AHA U HU3
AMCKycuja ro oTkpuBa KynoHOBKOT 3aKoH 3a
eNeKTPOCTATCKa Cuna nomery Ba TOUKacTy
ENeKTPUYHU NMOTTHEXM

o [lpnbnuxysa v oaganeyyBa HaeneKTpU3MpaHa
MAacTMYHa Npayka 4o rnaBaTta Ha eneKkTPOCKomMoT 1
Hab/pyaysa wro ce cnyyyea. OTKpuBa geka



https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html

eNneKTPOCKOMOT Ce eneKTpusnpa 6e3s fa ce fonpe,
A0[EKa npaykaTa e BO Heroea 61m3nHa.

- To NOBTOPYBad €KCNEPUMEHTOT U CO CTaKNeHa npayka.

- [ocnopeayBa eheKkTOT CO 3HAEHETO CTEKHATO BO
npetxogHaTa Tema (EnexktpuuHo none) u ce o6uaysa
L3 'Y OTKpUE NPUUYMHUTE 3a OAHECYBAHETO Ha
enekTpockonoT. [pasu cnopeaba co
EKCNEPUMEHTUTE O NPETX0AHATA TEMA, T'M OTKPUBA
C/IMYHOCTUTE U PA3SIUKUTE,

3aknyuyBa AEKa ENEKTPOCKOMNOT € HAENEKTPU3UPAH
NpUBPEMEHO, 04HOCHO LEKa Aoara 4o npepacnpenenba
Ha eNeKTPOHUTE BO METAsI0T/eneKTpoCcKonor.

o ®dopmMupa CnoXeHo TENO OA fBE METANHU TENa, KoU ce
BO KOHTaKT. Bo HMBHa 61M3nHa nocTaByBa
HaeneKTpU3MpaHa Npayka v LOAeKa e Taa Bo 61n3nHa,
rv pa3aBojyBa ABete Tena. EfHoTo Teno ro gonupa Ha
enekTpockon 1 Tpeba fa 3abenexu Aeka Toj ce
enekTpusmnpa. Kora Ke ro fonpe v gpyroto Teno,
eNeKTPOCKONOT Ce pa3eneKTpusnpa. 3akyyok, ABeTe
Tena ce pasHOMMEHO HAeNEKTPU3UPaHU U TOa e [OKa3
AeKa HaBUCTMHA Joara fo npepacnpeaen6a Ha
eneKTpoHUTe BO MeTanoT. Ha Toj HaunH TenaTa ce
HaeneKTpu3unpane NocTojaHo.

o Kopuctu Phet cumynaumja 3a aa ja Bu3yenmsupa un
LONOJIHUTESTHO /13 ja UCNUTA eNeKTPoCcTaTcKaTa
uHpnyeHua (PhET Baloons and Statis Electricity):

PhET Cumynauuu:




Cratnuku enekTpuumTeT:
https://phet.colorado.edu/sims/html/john-
travoltage/latest/john-travoltage en.html

Enekrtpuuto none:
https://phet.colorado.edu/sims/html/charges-and-
fields/latest/charges-and-fields en.html

Enextpuuurer:
https://phet.colorado.edu/sims/html/balloons-and-
static-electricity/latest/balloons-and-static-
electricity mk.html

https://phet.colorado.edu/sims/html/balloons-and-
static-electricity/latest/balloons-and-static-
electricity _en.html

[13ajH1pa ekcnepuMMeHT 3a ja ro MpoBepU OTKPUTHETO 0f
cumynaumjata.

MeTtogu:
o [lnckycuja
e icnuTyBara
e Mepetbe
¢ HayuHo uctpaxysare

Kako 3ameHa 3a peanHuTe eKCNEPUMEHTU Ce KopUCTaT

cuMynauuu u Bugeoknunosu. PaboTara co nogatouute,
HUBHaTa 06paboTKa M aHanM3aTa Ha pe3ynTaTUTe e UCTa
KaKO Kaj peasiHUTe eKCNepUMEHTU OMULLAHK NPETXOLHO.



https://phet.colorado.edu/sims/html/john-travoltage/latest/john-travoltage_en.html
https://phet.colorado.edu/sims/html/john-travoltage/latest/john-travoltage_en.html
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_mk.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_mk.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_mk.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html
https://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html

“3BpLUyBa paboTHM
onepaLuu u
Mo3HaBarba 3a
ENEKTPUYEH
KanauuTet u
KOHOeH3aTop;

Conpxunn
- EnekrtpuueH kanauutert
- KoHpeHsaTopu

- (Bp3yBame Ha
KOHAEH3aTOopK

Monmu

- Enexrtpwnuen kanauutet
- Qapag

- KoHpgeHsaTop

- KoHpgeH3aTopcka
batepuja

AKTUBHOCTHU

Co nomoww Ha npobanka AoHeCyBa TOYHO OnpeaeneHo
KOMMYECTBO €NEKTPUYECTBO HA EEH eNeKTpoMeTap.
[0 3anuLLIyBa NOTEHLM]janoT LWTO TOj ro Nokaxyea. Ha
ef1eKTPOOMETapOT HOCK [1Ba NaTW NOroaeEMO
KONMYECTBO eNneKTpuyecTso. [0 3anuLyBa
noTeHuujanot. Taka npaBu NOBeKe Mepea. 3a cekoe
Mepetbe ro NpecMeTyBa 0AHOCOT 0 KONNYeCTBOTO
enexkTpuyecTso 1 noteHuujanot. OTkpuBa geka e
KOHCTaHTEH 1 0TTyKa ja BOBEAYBa HOBAaTa BEIMUMHA,
Kanauurer.

Ha rnaBaTta Ha enekTpoMeTapoT NOCTaByBa Tena co
pasfINYHK 061MLM 1 roneMUHU. Mepu KONUYECTBO
eNneKTPUYECTBO U NOTEHLM]aN 3a CEKOe 0f TenaTa.
3aknyyyBa Aeka 3a pa3InyHM Tena Toj 04HOC e
paznuueH. OTKpMBA AeKa KanaumuTeToT 3aBUCK 04
rofleM1HaTa Ha TeNoTOo M Of HEFrOBMOT 0H/IUK.

dopmMupa KOHAEH3ATOP OA ABE METASTHU M0YH,
MOCTaBEHU Ha MerycebHO pacTojaHue o4 okony 2 cm.
MpBaTa e hMKCHa, HaeNeKTpU3MpaHa 1 NoBp3aHa Ha
eneKTpoMeTap, a BTOpaTa e 3a3eMjeHa 1 Moxe fAa ce
NoMecTyBa.

MoMery HUB BHECYBA NNOYM O PA3IUYHU
M301aTOPU/ AUENEKTPULLM: CTUPONOP, KHUra, LPBO,
MNacTMKa, CTakmo. 3aknyyyBa AeKa npy T0a
noTeHumMjanoT ce Hamanysa. [MoBTOpHO CO MoMoLL Ha
chopmynata co 0AHOCOT 04 KONMUYECTBOTO
eNeKTPUYECTBO M NOTEHLMjNoT, 3aKy4yBa AeKa 0BOj

2.1. cTeKkHe OCHOBHW No3HaBama
33 eNeKTPUYEH KanaumTeT 1
KOHAEeH3aTop;

2.2. HaBe[yBa 03HaKa 1 MepHa
eMHMLLA 33 KanauMTUBHOCT Ha
KOHAEH3aTopoT

2.3. npecMeTyBa KanauuTteT Ha
KOHOEeH3aTopoT

2.4. npeno3HaBa cepucKa Bpcka
Ha KOHZEH3aTopu U
MPecMeTyBa BKYMNEH KanauuTerT.

2.5. npeno3HaBa napanesnHa
BPCKa Ha KOHAEH3aTopu 1
NpecMeTyBa BKyMeH KanauuTeT.




cncTeMm nMma noronemM KanauuTer.

e JanomecTtyBa BTOpaTa napanenHo Bo 04HOC Ha
ApYraTa, co T0a LUTO PacTOjaHUETo OCTaHyBa
nocTojaHo. 3abenexysa feKa Co HamManyBare Ha
aKTMBHATA NOBPLUMHA NOMEFY NNOYUTE, NOTEHLMjANOT
ce 3ronemyBa. OTTyka 3aknyyyBa feKa KanauuTeToT
3aBWCKM O, MNIOLUITUHATA, OAHOCHO CO HAaManyBarbe Ha
MAOLITUHATA, Ce HaMasnyBa U KanaLumMTeToT.

e JanomecTtyBa BTOpaTa nioya napanenHo Ha NpBeara,
Mpw LITO aKTUBHATA NOBPLUMHA OCTaHyBa NOCTOjaHa, a
Ce MeHyBa pacTojaHMeTo NOMEry nioymTe.
3abenexyBa Leka NOTEHUMjanoT ce MEHYBA, 0O4HOCHO
CO 3roNieMyBatbe Ha pacTojaHMETO Ce HaManyBa
noTeHLuMjanor.

° Peanmampa weMu 3a noBp3yBaktbe Ha KOHAEH3aTOpKU

e Kopuctu PhET cumynauumja 3a pa ja ucnura
3aBMCHOCTA HA KANauMUTETOT HA eAeH NnoYecTt
KOHAEH3ATOP 0/, MIOLWITUHATA HA MoYMTE U
pacTojaHNETO NoMery HUB.

Mpunor 3a 3aBMCHOCT Ha KANALMTETOT HA MI0YECT
KOHAEeH3aTop

https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=elpole_kondenzator&Il=bs

https://phet.colorado.edu/en/simulation/legacy/capacit
or-lab

e Hacoku 3a uctpaxyBare:

- LLiTo ce cnyyyBa co KanauMTETOT Kora Ke Ce UCKyuu



https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elpole_kondenzator&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elpole_kondenzator&l=bs
https://phet.colorado.edu/en/simulation/legacy/capacitor-lab
https://phet.colorado.edu/en/simulation/legacy/capacitor-lab

baTepwujaTta oa KOHLEH3aTOPOT?

- LTo ce cnyyyBa co HAaNoOHOT Npu 3ronemMyBatbe Ha
MIOLITUHATA HA KOHAEH3ATOPOT CO BK/yYeHa U UCKITyYeHa
batepuja?

- 30LUTO Ha NOMaro PacTojaHue (Noronema NIOLWTUHA),
MO)Xe KOHAEH3aTopoT Aa cobepe noBeKe enekTpuyeH
nonHex? LLTo ce cnyuyBa co eHeprujaTa Ha
KOH/EH3aTOpOT KOra ce MeHyBaaT NoLT1HaTa u
pacTojaHuerto?

MeTtogu:
o [lnckycuja
e icnuTyBara
e Mepetbe

¢ HayuHo uctpaxysare

Kako 3aMeHa 33 peanHuTe eKCNepUMEHTH CE KOpUCTaTa
cumynauuu 1 Bugeoknunoeu. Pabotata co nogatouurte,
HUBHaTa 06paboTKA U aHanM3aTa Ha Pe3ynTaTuTe e UcTa
KaKO Kaj peanHUTe eKCNEPUMEHTU OMULLAHW NPETXOLHO.




copmupa cTpyjHO
KO0 COrnacHo
TEeXHWUYKO-
TeXHoMoWKa
AOKYMeHTaLmja
3apagu NpaKTUYHO
LOKaXyBaHe Ha
OMOBWOT 3aKOH;

Conpxunn

EnextpuuHa cTpyja

CrpyjHo konowm
HEroBUTE €/IeMEHTU

OMoB 3aKoH 3a gen u
LIeno CTPYjHO Kono

Moumu

EnextpuyHa cTpyja u
jaynHa Ha cTpyja

Amnep
EnekTpomoTopHa cuna
CrpyjHo kono
AmnepmeTap
Bontmertap
[MpeknHyBau

/13BOp Ha eneKTpnyHa
cTpyja

AKTUBHOCTHU

Enexktpusupa enektpockon. Bo HeroBa 6nu3uHa

MocTaByBa  ywTe  edeH  HEHAeneKTpusMpaH
enektpockon. W crojya rnaBuTe Ha fABaTa
eNneKTPOCKOMM €O MOMOW  Ha  CMPOBOAHMK.

HabmyayBa wro ce cnyyyBa. Moxe BapujaHTa Ha
eKCMepUMEHTOT, MoMery [BaTa eneKTpockonu Aa
MoBp3e LMrUTanNeH amnepMetap, Koj Ke peructpupa
npoTekyBarme cTpyja. Tpeba pa 3abenexu unu
HacTaBHWUKOT Tpeba Aa ro HaBene Aa 3abenexu feka
BTOPUOT ENEKTPOCKON Ce HaeneKTpu3upa. 3a Taa uen
MoNHexuTe Tpeba fa NOMMHAT HKU3 XMULATa Aa LojaaT
O  BTOPUOT  eneKTpockon.  Toa  HAaco4yeHo
MPOTEKYBAtbe HAa ENEKTPUYHUTE MOSTHEXM O BUKaMe
eneKTpUYHa cTpyja.

Mepu HanmoH Ha 6atepuja. CoctaByBa efHOCTaBeH
CTPYjHO KONO 0 M3BOP, MPEKUHYBaY W NOTPOLLIYBavY.
Mepu HanoH Ha NOTPOLUIYBAYOT M jauMHA Ha CTpyja
LITO TEYE HU3 MOTPOLLYBAYOT.

o oTkprBa OMOBMOT 3aKOH 3a ieN 04 CTPYjHO Kono.

[0 KOpPUCTU CTEKHATOTO 3Haere 33 OMOBMOT 3aKOH Aa
onpeaenu/usmMepu UHLMPEKTHO OTMOP Ha HEMo3HaT
MOTPOLLUYBaY/OTNOPHUK.

CocTaByBa pasrpaHeTo CTPYjHO KONO, CO HajManky
TPU rpaHku. [M Mepw jaumHUTe Ha CTpyuTe BO CeKoja
OA rpaHkute. Ja 6apa Bpckata momery HMB U O
oTKpuBa npBoTo Knupxod-oBo npasuno.

3.1. objacHyBa LITO € eneKTpUYHa
CTpYja;

3.2 fedpmHupa jaunHa Ha CTpyja;

3.3. objacHu wro e EMC;

3.4. 10 fecduHupa nommot
eneKTpUYeH HaroH;

3.5. cBp3yBa BonTMeTap BO
CTPYEH Kpyr v fa usmepu
HaroH;

3.6. cocTaByBa M aHanusupa
CTPYjHO KO0 CO OCHOBHM
eNnemMeHTH;

3.7.T0 NpeAcTaBM LWIEMATCKK
PeanHoTo CTPYjHO KONo;

3.8.ja 06jacHu ynorata Ha CeKoj
Of, eNeMEHTUTE BO CTPYjHOTO
KOno;

3.9.jaonpegenyBa HacokaTta Ha
eneKTpuyHaTa cTpyja Bo
CTPYjHOTO KOno.




[0 Mepu BHATpELUHMOT OTMOP HA U3BOP.

CocTaByBa CTpyjHO KOMO 0f W3BOP, MPEKUHyBaY,
MPOMEHNUB OTNOPHKK, aMNepMeTap v BONTMETAp.

Ja Mepu enekTpomMoTOpHaTa CMna Ha U3BOPOT, KaKo
HamoH Ha KpauwTata Ha WM3BOPOT Kora TOj He e
onTepeTeH Co noTpolysay. Mepu jaunHa Ha cTpyja 3a
noBeKe PpasfMyHU BPefHOCTM HAa MPOMEHAMBUOT
otnopHuk. Co npumeHa Ha BTopoto Kupxod-oBo
MpaBuUno ja NpecMeTyBa BPeAHOCT aHa BHATpPELLIHUOT
0TNOp Ha U3BOPOT.

Kopuctu PhET cumynaumja:

OMOB 3aKoH:
https://phet.colorado.edu/sims/html/ohms-

law/latest/ohms-law en.html

CrpyjHo Kkono:
https://phet.colorado.edu/sims/html/circuit-

construction-kit-dc-virtual-lab/latest/circuit-

construction-kit-dc-virtual-lab en.html

n

punor:

https://www.vascak.cz/data/android/physicsatschool/t

emplateimg.php?s=ele_ohmé&l=bs

https://www.vascak.cz/data/android/physicsatschool/t

emplateimg.php?s=ele vnitrni_odpor&l=bs



https://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_en.html
https://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_en.html
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-construction-kit-dc-virtual-lab_en.html
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-construction-kit-dc-virtual-lab_en.html
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-construction-kit-dc-virtual-lab_en.html
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_ohm&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_ohm&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_vnitrni_odpor&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_vnitrni_odpor&l=bs

Metogu:
«  [emoHcTpauuja
«  Ananusa

«  HayuyHo uctpaxysarpe

Kako 3ameHa 3a peanHuTe eKCNepuMEHTU Ce KopucTaTa
cumynauuu 1 Bugeoknunosu. Pabotara co nogatoumte,
HUBHaTa 06paboTka M aHanM3aTa Ha pe3ynTaTuTe e ucTa
KaKO Kaj peanHuTe eKCNepuUMEHTU OMULLAHK NPETXOLHO.

“3BpLUyBa paboTHM
onepauum co
eneKTPUYHU
OTMOPHWLM BO
Pa3NUYHK CTPYjHM
Kona;

Conpxunn
- EnektpuueH otnop

- Kupxodosu npaeuna.
Bp3ysarbe Ha
MOTPOLLYBayM
(eneKkTpuyHM
OTMOPHULM) BO CTPYjHO
KOno

- Pabota v eHepruja Ha
eneKTpUYHa cTpyja —
Llynos 3akoH

Moumu

- OtnopHuk -
MoTpoLUyBaY

- Llynos 3akoH

AKTUBHOCTHU

e Ja UCNUTYBa 3aBUCHOCTA Ha €NEKTPUYHMUOT OTNOP 04
A0/MKUHATA Ha CNPOBOAHUKOT

- Bo cTpyjHo KOno noBp3yBa u3Bop, amnepmeTap,
BONTMETAPp M XuLa uuj oTnop Tpeba Aa ce UCUTyBa.
BHMMAHWE: He Moxe pa ce ynoTpebu obuyHa
bakapHa XuLa Nopagau NpeMHory ManuoT oTnop.
Tpeba na ce ynotpebu rpejHa xuua, co Norosem
0TNOp. 3a pasfNYHM HAMOHW, CE MepU jaunMHaTa Ha
CTpyjaTa 1 oTNopoT ce A06MBA KaK OGHOC Of HAMOHOT
W jaumHaTa Ha cTpyjaTa.

- Ha mecToTo Ha xuuaTa BKny4yBa Apyra nogonra
Xuua. o MOBTOpYBa UCTPaAXyYBAHETO.

- Taka npaBu Mepetba 3a XULM CO HjMANKy Tpu
PA3NNYHU SOMKUHM.

- OTkpuBa Leka eneKTpMYHUOT OTMOp e
MpaBONpONOpLMOHANeH CO [OMKMHATA Ha

4.1. necpuHmpa nommoT
eneKkTPUYEH 0TNOP Kako
CBOjCTBO Ha CNPOBOAHUKOT;

4.2. onu1LIyBa KBanuTaTMBHO U
KBaHTUTATUBHO 3aBMCHOCTA Ha
€NeKTPUYHMOT OTNOP Of
AOMXKMHATA, NIOLITUHATA Ha
HanpeyHUoT Npecek U BUAOT Ha
CyncTaHumjaTa;

4.3.pasbupa cylwTMHaTa Ha
nouMoT cneuundguyeH
eneKTpuyeH oTnop

4.4. Bp3yBa OTNOPHULM BO
CNOXEHW CTPYjHU Kona

4.5. v npumeHyBa Kupxodgosute
MpaBKna 3a peLlaBatbe Ha
e[HOCTaBHM CTPYjHK KoNa

4.6. nsmepu 1 npecmeta




Enektpuuer otnop - Om
(Q)
oMMeTap

Cneunduuer
eNEKTPUYEH OTNOP
Pabota Ha enekTpuyHa
cTpyja

Llyn (J)

MOKHOCT Ha eNeKTprUYHa
cTpyja

Bar (W)

MoTpoLueHa enekTpuyHa
eHepruja

Kunosaruac (kWh)

CMPOBOAHMKOT.

Ja UCNUTYBa 3aBUCHOCTA Ha €NEKTPUYHMUOT OTNOP 04
Hanpe4yHnoT npecek Ha CNpoBOAHUKOT

Bo cTpyjHo Kono noBp3yBa u3BOp, amnepmeTap,
BONTMETAap M Xu1ua uuj otnop Tpeba fa ce ucnuTysa.
BHUMAHWE: He moxe pa ce ynotpebu obuuHa
bakapHa >Kuua NOpaau NpPeMHOry ManuoT OTMop.
Tpeba pa ce ynoTpebu rpejHa Xuua, CO NOronem
0TNOp. 3a PasfNNYHU HAMOHKM, CE MEPMU jauMHaTa Ha
cTpyjaTa M oTMOpOT ce AobuMBa Kako OAHOC OA
HaMOHOT W jauMHaTa Ha CTpyjaTa.

MapanenHo Ha uuUaTa BKIyYyBa yWTe eAHa MCTa
TakBa xuua. [0 NOBTOPYBa MCTPaXKyBarbeTO.

MapanenHo BkNyyyBa yLUTe efHa UCTA TaKBa Xuua. [o
MOBTOPYBa WMCTpaxyBarbeTo.Taka MpaBu Mepera 3a
HajManKy Tpy NapanenHo Bp3aHu XHULM.

OtkpBa  feka  eneKTpUYHMOT  oTnop e
0bpaTHONpPOMOpUMOHaNeH €O [O/MKMHATA  Ha
CNPOBOAHMKOT.

[Bata pe3yntatu rv cnojyBa BO €A€H 3aK/y4oK.
OTTyKa, OTKpMBA fieKa BO CUTe Cyyam ako ro nofenu
OTNOPOT CO OAHOCOT OA AOMKMHATA U HAMPEYHUOT
npecek, cekorall ,o61MBa KOHCTAHTHA BpesHOCT. Taka
ce BOBeAyBa NOMMOT 3a CreumnuyeH enextpuyeH
oTnop.

Oz pobuenuTe pesyntaty 3a cneunduyHUoT
eneKkTpUYEeH oTnop, npebapysa NoAaToLM no
WHTEPHET 1 HAora 0f KOj MaTepujan e HanpaBeHa

MOTPOLUEHA eNeKTPUYHA
eHepruja

4.7. npecmeTyBa
eKBUBANIEHTEH/BKYMeH 0Trnop
Ha CEpPUCKM M NapanenHo
CBp3aHW NOTPOLLIYBayK;

4.8. 0bjacHM npakTU4HaTa
MPUMEHa Ha pasfinyHuTe
MOTpPOLLYBaYK;




xuuara.

Mpwunor:

https://www.vascak.cz/data/android/physicsatsch
ool/templateimg.php?s=ele_odpor&I=bs

PhET Cumynauuu:

OtnopHocT:
https://phet.colorado.edu/sims/html/resistance-
in-a-wire/latest/resistance-in-a-wire _en.html

Kupxodoeu npasuna

CocraByBa pasrpaHeTo CTPYjHO KOO, CO HajManky Tpu
rpaHku. [ Mepu jaunHUTe Ha CTPyUTE BO CEKOja 0f
rpaHkuTe. Ja bapa BpckaTa nomery HMB M ro OTKpMBa
npeoTo Kupxodoso npasuno.

CocTaByBa efjHOCTaBeH CTpPYeH Kpyr 04 U3BOP,
NPeKMHyBaY, NOTPOLLIYBaY/CBETUIKA, aMnepmMeTap 1
BONTMETap 3a Mepetse 0Trnop.

Mepu 0TNOp Ha pasNUYHK OTNOPHULM/NOTPOLLYBauK,
AVPEKTHO (CO OMMETap) U MHAMPEKTHO (MPeKy Mepetbe
HaMoH U1 jaunHa Ha CTpyja).

MoBp3yBa 4Ba OTMNOPHKMKA/NOTPOLLIYBAYM CEPUCKU U FO
MEpMW HUBHMOT 3aeaHun4Yku otrop. [Jobuerata
BPEAHOCT ja MOBpP3yBa CO NOeLMHEYHATA BPEAHOCTA Ha
OTMNOpMUTE Ha 0TNOpHMUMTE. [TpaBK HEKONKY BaKBM



https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_odpor&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_odpor&l=bs
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_en.html
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_en.html

Mepetba, 33 HEKOJKY PasfiMiHu KOMBUHALMK.

OTKako Ke ja OTKpue BpCKaTa nomery noeauHeuHuTe
OTNOPU M BKYMHWOT, NPaBu Mepetba 3a NoBeKe o ABa
CEePUCKM NOBP3aHM OTMOPHULM U1 ja NOTBPAYBA
OTKpMeHaTa BpCKa

MoBp3yBa LBa OTMNOPHMKA/NOTPOLLIYBAYM NAPANESTHO U
ro MEpY HUBHWOT 3aefHUYKM oTnop. OBaa Bpcka e
MOTELLKA 33 Ja MOXAT yYeHULMUTE efHOCTABHO 4a ja
OTKpMjaT, Na 3aToa ja 406MBAAT 04 HACTABHUKOT, 3 TUE
camo Tpeba fa ja npoepar.

Pab6oTa 1 eHepruja Ha enekTpuyHa cTpyja

Hwu3 nuckycuja, co No3HaTM NpUMepK 3a MexaHUyKa
eHepruja, ce 4oBeAYyBa YYEHUKOT BO CUTYyaLMja Aa ja
BoBefe paboTaTa Kaj enekTpuyHa cTpyja.

CocTaByBa eJHOCTABEH CTPYEH Kpyr 04 U3BOP,
NPeKWMHyBay, NOTpOoLLYBaY/CBETUNKA, aMNepMeTap 1
BonTMeTap. [ ucnuTyBa NoAaToLMTE KOM MOXeE fa v
Haj4e Ha MOTPOLUYBAYOT: paboTeH HaMNOH, MOKHOCT U
Lp. YUEHUKOT Ce yLUTe He 3Hae 3a MOKHOCT Ho Tpeba
L 3abenexu feKa NoKpaj 0CTaHATUTE NOAATOLM, Ha
MOTPOLLYBAYOT MMa HEKOja 3@ HEro HEMO3HATA
BENMYMHA UMja efuHMLA e obenexeHa co W. Mepu
jauMHa Ha CTpyja 33 BPeSHOCT Ha HAMOHOT €4HAKBA Ha
paboTHUOT HaMoH. M MHOXK jaunMHaTa Ha CTpyjaTa u
HaMoOHOT 1 Tpeba Aa 3abenexu aeKa BpeLHOCTa Koja
ja nobuBa e efHaKBa/MHoOry 6nMCKa Ha OHaa
BE/IMYMHA YMja efuHMLA e obenexeHa co W. OTTyka




Ce BOBeAYBa MOKHOCTA U Kaj eneKTpuyHara cTpyja.

lNpaBu Meperba 3a jaunMHaTa Ha CTpyjaTa Koja Teye Hu3
MOTPOLLYBAYOT 3@ BPEAHOCTM HA HANOHOT NMOMAnu o4
paboTHWMOT HanoH. Ja npecMeTyBa MOKHOCTa W
3aKyvyBa AeKa MOKHOCTA Ce MEHYBA CO MEHYBatbe
Ha HaMOHOT Ha KpauLLTaTa Ha NOTPOLLYBaYOoT.

CocTaByBa efjHOCTaBeH CTpPYeH Kpyr 04 U3BOP,
NPeKMHYBayY, NOTPOLLYBaY/CBETUIKA, aMnepmMeTap 1
BONTMETap 3a Mepetse 0Trnop.

lMpaBaTt npecMeTku 3a NoeAUHEYHUTE MOKHOCTM Ha
MOTPOLLYBAYMTE BO MPETXOAHUTE EKCNIEPUMEHTH,
KaKO ¥ 33 BKYNHUTE MOKHOCTW. [ AUCKyTUpaaT
BpCKUTE.

Mepw noTpoLLeHa enekTpUUHa eHeprija MHAMPEKTHO
(co Meperbe HamoH, jaunHa Ha cTpyja v Bpeme) 1
AVPEKTHO (co eneKTpuuHo 6pouno). M cnopenysa
A06ueHUTE BPEAHOCTMU U TV AMCKYTUPA EBEHTYaNHUTE
PA3NNKM.

MeTtogu:

Aunckycuja

JllemoHcTpauuja

Meperse

Hymepuuko npecmetyBatbe

TabenapHo 1 rpachmyko cpeayBarbe Ha NoLaToLM

HayuHo nctpaxysarbe




Kako 3ameHa 3a peanHUTe eKCNEPUMEHTU Ce KOpPUCTATa
cuMynauuu u Bugeoknunosu. PaboTara co nogatouute,
HUBHaTa 06paboTKa M aHanM3aTa Ha Pe3ynTaTuTe e UCTa
KaKO Kaj peanHuTe eKCNepuUMEHTU OMULLAHK NPETXOLHO.

OnuLLYyBa Tevere
eneKTpuYHa CTpyja
HU3 TEYHOCTU U
racosu;

Conpxunn

- Teuerbe enekTpuyHa
CTPYja HU3 TEYHOCTH

- Teuerbe enekTpuyHa
CTPYja HU3 racoBu

AKTUBHOCTHU

CocTaByBa 4HOCTABHO CTPYjHO KOO 0 U3BOP,
npek1HyBay, aMmnepmetap,/CBETUNKA U HAMECTO
MOTPOLLYBAY YaLua co BoAa. o BKny4yBa KooTo U
3a6enexyBa 4anu aMNepMeTapoT NOKaXyBa TeYEHE
CTpYja HW3 KONoTo (manu ceetu cBeTunkara). Bo
BOAATa fOLABA e4HO NPCToaT CoN 1 NpoMeLLyBa.

5.1. 06jacHuM fieka HU3 XeMUCKK
4nCTa BOAA He Teye CTpyja;

5.2. objacHyBa feka co
3ronemyBarbe Ha
KOHLeHTpauujaTa Ha
efIeKTPONIMTOT BO BOZATA,
jaynHaTa Ha cTpyjaTa pacTe;

Monmu 3abenexysa ganu ce CMeHU HeLTo BO CTPYjHOTO .
5.3. MpaBu pasnunKka mery
- HeraTueHy joHu MOBTOPYBa EKCNEPUMEHTOT 33 YLITE HEKOZIKY CTPYyja HM3 TRYHOCTY 1 racoBMm;
A04aBatba con. M1 AUCKYTUpa pe3ynTaTuTe 1 HOCKU
- Enektponur 5.4. NpennoXun HaunHKU 3a

- EnektpuuHo npasHerse

- JoHusauuja

3aK/Iy4OK eKa BO XEMUCKM YACTa BOAA He Teye CTpyja
1 AeKa Co 3rofieMyBatbe Ha KOHLeHTpaLmMjaTa Ha
CONTa, jauMHaTa Ha CTpyjaTa pacTe.

['0 NOBTOPYBa EKCNEPUMEHTOT, HO Cera Co Liekep
HaMEeCTO CO CO. 3aKny4yBa fieKa BO 0BOj C/ly4aj He
nocton echeKT 3a Koja 61No KOHLEHTpaLWja Ha LweKep.
LLlekepoT He gucouMpa Ha joHM.

CocTaByBa e[HOCTaBHO CTPYjHO KOMO Of, U3BOP,
NpeKnHyBay, amnepmeTap,/CBETUNKA U HAMECTO
MOTpOLLYBaY YaLwa co Boaa. Bo Bosata fonasa eaHo
KacheHo naxuye kucenvHa. 3abenexysa fanu ce
CMEHM HeLTO BO CTPYjHOTO Kono. [lofasa ywte eqHo
naxwuye kucenuHa. [o NOBTOpyBa eKCNEPUMEHTOT 3

jOHM3Mparbe Ha racoT co uen Aa
ro HanpaBw CNPOBOLEH.




yLITe HEKOJIKY A0AaBatba KucenunHa. ['v auckytupa
pe3ynTaTUTe U HOCK 3aKNY4OK [EeKa CO 3ronemMyBarbe
Ha KOHLIeHTpaLWjaTa Ha KMCenuHaTa, pacTe u
jaunHaTa Ha cTpyjaTa.

0 NoBTOpPYBa EKCMEPUMEHTOT, HO CEra CO ANKOXon
HaMeCTO CO KMUCenuHa. 3aknyyyBa AeKa BO OBOj CIyYaj
He nocTou echekT 3a Koja bUNo KOHLEHTpauuja Ha
anKkoxonoT. ANKOXOMOT He AUCOLMPaA Ha jOHM.

Mpwunor:
https://www.vascak.cz/data/android/physicsatschool/t

emplateimg.php?s=elkap_akumulator&l=bs

CocTaByBa e[HOCTaBHO CTPYjHO KOMO Of, U3BOP,
NpeKnHyBay, amnepmeTap,/CBETUNKA U HAMECTO
MOTPOLLYBAY Yalla Co BOAA

MeTtogu:

Auckycuja
JllemoHcTpauuja
Ananuza

HayuHo nctpaxysarbe

Kako 3ameHa 3a peanHuTe ekCnepumMeHTH ce
KopucTaTa cMMynaumum u Bugeoknunosu. Pabotara co
noaaTtoumuTe, HUBHaTa 06paboTka 1 aHanu3ara Ha
pe3ynTaTUTe e UCTa KAKO Kaj peanHuTe eKCrepuMeHTH
OMULLAHM MPETXOAHO.



https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elkap_akumulator&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elkap_akumulator&l=bs

dHanusunpa
MHOYKTUBHOCT,

Conpxunn
- MarHeTHo none

- Epcrepod ekcnepument
1 AmMnepoBa cuna

- JlopeHuoBsa cuna

- MareTHa uHaykumja u
MarHeTeH dnykc

- EnekTtpomarHetHa
nHaykuuja. JleHuos
3aKOH

Moumu

- MarHetHU cunosu
JINHUK

- MarnetHa nHgykumja
- Tecna

- MarHeteH dnykc

- Bebep

- AwmnepoBa cuna

- JlopeHuoBa cuna

- JleHuoBo npasuno

- EnektpomarHetHa
UHOyKUMja
- WMnayumpana EMC

AKTUBHOCTH
e McTpaxysa MHOYyKUMja BO Kanem Co MarHerT.

> KaneMm e npuknyyeH Ha oceTnme BonTMeTap. MarHer
BHeCYBa BO M3HECYBa Of KaneMoT CO CeBEpPHUOT Nof.
HabrbyayBa WTo ce cnyyvyBa cO MUHCTPYMEHTOT.
3abenexyBarbaTa rv 3anuwyBa. [0 BUXM KanemoT
HaMecTo MarHeToT. 3abenexyBarbaTa rv 3anuLyBa.
0 BBWXM MarHeToT co Nnomana 6p3uHa. M'v 3anuwysa
¥ Tve 3abenexyBarba.

> [0 noBTOpYBa eKCNEpPUMEHTOT, HO CEra Co jyXXHUOT
non. HabrbynyBa Aanu uma HekakBa pasnuka Bo
OAHOC Ha MPBMOT eKcriepuMeHT. [0 3anuLLyBa 1 Toa.

> [0 noBTOpYBa eKCNEPUMEHTOT CO eNeKTPOMarHer,
HaMecTo CO MarHer.

> [0 ocTaBa MarHeToT BO BHATPELUHOCTA HAa KAaNeMoT U1
6e3 na ro ABMXKM o BKNY4yBa U ro UCKy4yBa. Ja
MEHYBA Ja4YMHATA Ha CTpYyjaTa BO eNEeKTPOMArHETOoT U
ro NOBTOPYBa eKcrepuMeHTOoT. 3abenexyBararta ru
3anuuysa.

e 3aKayyBa anyMUHWYMCKM NPCTEH A3 BUCK HA KOHEL.
BHecyBa MarHeT Bo npcTeHOT U HabrbyAyBa WTO ce
cnyJyBa. [0 U3HeCyBa MarHeToT U HabbyAyBa LWTo ce
cnyyyBa. HabmwynyBarbaTa rv 3anuuysa.

> 3akauyBa Aa BUCW Ha KOHEL, Apyr NPCTEH Koj UMa
MPeKuWH, He e 3aTBopeH. [0 NoBTOpYBa
eKCMepUMEHTOT.

6.1. ro To/IKyBa NOCTOEHETO Ha
MarHeTHO none Npeky 4ejcTBo
Ha MarHeTHa cuna;

6.2 ja objacHyBa nojaBaTa Ha
chopMumpatbe Ha MarHeTHo rone
OKONY CPOBOAHMK HU3 KOj
Teye enekTpuYHa CTpyja;

6.3 r1 0bjacHM KapaKTepUCUTKUTE
Ha MarHeTHOTO nosne Bp3
OCHOBA Ha 06/IMKOT Ha
MarHeTHUTE CUNOBU NIMHUMK;

6.4. ro kopuctun JleHuoBoTO
MpaBuWno 3a Aa r'v ogpeau
HACOKMTE Ha amnepoBaTa u
NIOPEHLOBATA CUNQ;

6.5. r'v aepuHMpa MarHeTHaTa
WHOYKLUM]Q U MarHETHUOT
hnyKc;

6.6. ro KOPUCTHU 3aKOHOT 3a
MHOYLMpPaHa eneKTpoMOTOpPHA
cvna 3a Aa ja TONKyBa nojaBarta
Ha enekTpoMarHeTHa
UHOYKUMja.




- Mupyumpana
eneKTpUYHa CcTpyja

> WMHpoyumparbe Ha CTpyja BO CMPOBOAHMK KOj Ce [BUXM
BO MarHeTHo none.

> [pyrv HauMHW 33 MHAYUMPpatbe Ha CTpYja.
Mpunor

https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=mag_indukce_accel&Il=bs

Mpunor
https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=mag_lenz&I=bs

> WHayumparbe Ha cTpyja BO CNPOBOAHMK KOj Ce ABUXM
BO MarHeTHo none.

> [pyru HaunHK 3a MHOYyUMpatbe Ha CTpYyja.
MeTtogu:

«  [Huckycuja

«  [emoHcTpauuja

«  Ananusa

«  HayuyHo uctpaxysarpe

Kako 3aMeHa 33 peanHuTe eKCneprMEHTU CE KOPUCTATA
cuMynauuu u Bugeoknunosu. PaboTara co nogatouute,
HUBHaTa 06paboTKa M aHanM3aTa Ha pe3ynTaTUTe e UCTa
KaKO Kaj peanHuTe eKCNepuUMEHTU OMULLAHK NPETXOLHO.



https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mag_indukce_accel&l=bs
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=mag_indukce_accel&l=bs

onuLIyBa
MonycnpoBOAHULN-
eneKTPUYHH
enemMeHTU: [1MoaM,
TPaH3UCTOpY U
WHTerpupaHu
KpYyroBu.

Conpxunn

MonycnpoBofHULM
P-N koHTaKkT. lMoga
TpaH3zuctopm

WHTerpanHu kona

Moumum

ConcTeeHa
MpOBOAUBOCT

MpumecHa
MpOBOANBOCT

Nu P tun
nonycnpoBOAHMUK

P-N KoHTaKT
Iunopa
TpaH3suctop

WHTerpanHm kona

AKTUBHOCTHU

e JaMepu BONT-aMnepcKaTa KapakTepucTmKa Ha
MoNycnpoBOAHMYKA ANOAA.

> @DopMupa cTpyeH Kpyr o4 U3BOp, MPeKMHyBavY,
MONyCrpOBOAHUYKA AMOAA, aMEPMETap U
BonT™Metap. [lnoaara ja noBp3yBa BO CNpoOBOAHA
Hacoka.

> MpaBM HAjMaNKy NET MEpPEHba Ha jaunHATa Ha
CTpyjaTa 3a pasnuyH1 BpeAHOCTM Ha HAMOHOT.

e [lnopataja noBp3yBa BO HenponycHa Hacoka. [1pasu
HajManKy NeT Mepera Ha jaunHaTa Ha cTpyjaTa 3a
Pa3NMYHM BPEAHOCTM HA HAMOHOT.

e [ cnoija ABeTe cepun Mepetba BO €4Ha 3aeHUYKa.

MepetbaTa rv npukaxysa rpacuyku. Ja oTKpuBa
MpoOMeHaTa Ha eNeKTPUYHMOT OTNOP Ha AnoaaTa co
MPOMEHA Ha HaMoHOT M 0Baa 3aBUCHOCT YYEHWUKOT
Tpeba fa ja nperno3Hae Kako KapakTepuCTUKa Ha
HEOMCKM NOTPOLUYBaY.

e Kopuctn cumynaumja 3a aa ro ucnutysa
MexaHM3MOT Ha paboTa Ha NoNyCnpoBOAHUYKATA
avopa:

e http://www.falstad.com/circuit/

e [lpuHumn Ha paboTa Ha anoga.

NPUNOr :rpeLoB Cnoj

https://www.vascak.cz/data/android/physicsatschool/

templateimg.php?s=pol_graetz&I=bs

o AHanwusa Ha cnyyaj (case study) Ha HeKoja no3HaTa

7.1. onuwe enekTpuyHaTa
CNpOBOASIMBOCT Ha
MoNyCnpOBOAHUKOT;

7.2. 06jacHu npumecHarta
CMPOBOANMUBOCT Kaj
MonycnpoBOAHULMUTE.

7.3.06jacHN KOHLENTOT Ha
co3paBatbe Ha P-N koHTakToT;

7.4. cchaTv 3HaUEHETO U
MpaKTUYHaTa NPUMEHA Ha
AMOAATa, TPAH3UCTOPOT
WHTErpanH1v Kona Bo
MPaKTUKaTa M COBPEMEHATA
TexHonoruja

7.5. objacHyBa 3a TUNUYHUTE
MPETCTaBHULM Ha
MONMYNPOBOAHULMTE U HABHA
NpUMeHa BO KoMnMjyTepckaTa
TexHonoruja



http://www.falstad.com/circuit/

MpeTnpUeMaYKa - TEXHONMOLIKA KoMnaHuja (np.
EnextpuuHo Bo3uno Tecna)

Cumynauun

N 1 P Tun nonycnposopaHuk:
https://www.youtube.com/watch?v=0yC02DWq3ml

Tpansucrop:
https://www.youtube.com/watch?v=FODFowmDfvY

Nuopa:
https://www.youtube.com/watch?v=MVy MGOX2h4

https://www.youtube.com/watch?v=6lep5e3KMdY

MeTtogu:
«  [Huckycuja
+  Mepemne
«  Hymepuuko npecmeTyBatse
«  TabenapHo v rpacpunuko cpesyBarse Ha NoAaToLm

«  HayuyHo uctpaxysarpe

Kako 3ameHa 3a peanHUTe eKCNEPUMEHTU Ce KOpPUCTATa
cuMynauuu u Bugeoknunosu. PaboTara co nogatouute,
HUBHaTa 06paboTKa M aHanM3aTa Ha pe3ynTaTUTe e UCTa
KaKO Kaj peanHuTe eKCNepuUMEHTU OMULLAHK NPETXOLHO.



https://www.youtube.com/watch?v=OyC02DWq3mI
https://www.youtube.com/watch?v=FODFowmDfvY
https://www.youtube.com/watch?v=MVy_MG0X2h4
https://www.youtube.com/watch?v=6lep5e3KMdY

MogynapHa eaunuua 2: ATOMCKA U JAPEHA ®U3UKA (32 vaca)

Pen. | Pesyntatu op yuetbe CoppXuHU U NOMMHU AKTMBHOCTM 1 MeTOaM Kputepuymm Ha oleHyBatbe’
6poj
Yuenukot/yuenuukata | Coppxuum AKTMBHOCTH YueHuKoT/yueHnukaTa MoXe aa:
ke 6upne cnocoben/a pa: | - JagpeH (nnaHetapeH) | o VctpaxyBarbe W ANCKYTUPALLE 33 MCTOPUCKUOT PasBoj Ha | 11 ja onuwyBa CTPyKTYpaTa Ha
1 - TUTONKYBa MOZL€N Ha aTOMQT. MOAENUTE Ha aTOMCKOTO jagpo. aTOMOT BO 04HOC Ha

pasfNyHUTE BULOBM
Ha CNeKTpU U
paboTara Ha nacepoT
KOPUCTEjKMU K
JappeHunot un
BoposuoTt Mmogen Ha
aTOMOT M UCTUTE LA
M KOPUCTM NpU
objacHyBare Ha
APYru nojasu;

PacejyBarbe Ha a-
YeCTULM O TEHKA
meTanHa gonuja

- [naHKoOB 3aKOH U
naea 3a KBaHT

- bopoB Mopen Ha
aToMOT

- Ancopnuuja,
CMOHTAHa 1
CTUMYyNMpaHa emucuja

- JNlacepu
- Buposu cnextpu

Monmu:

e PasrnepyBatbe 1 aHanM3uparbe Ha pacejyBatbeTo Ha -
4eCcTULM Of TeHKa MeTanHa ponunja co KOpUCTEHbe HA
KOMMjyTepcKa cumynaumja:

https.//www.vascak.cz/data/android/physicsatschool/

templateimg.php?s=atom_rutheford&I=bs

e [luckyTuparbe  3a jaApeHVOT MOAen Ha aToMoT U
BOBeAYyBatbe Ha MOMMUTE AaTOMCKO jafpo U eNEKTPOHM.

o [luckytuparbe Ha npuumnHUTE Kom foeene Ao NnaHkosaTa
MAeja 33 KBAHTOT MO  MPETXOAHO  HampaBeHu
UCTpaXKyBatba.

° MCTpa)KYBaI'be M OUCKYTUpaAtbe 3a BOpOBMOT mMo4en Ha
dTOMOT.

e PasrnenyBatbe, aHanM3mMparbe M AUCKYCUja HA PasnUYH
BWUAOBU CMEKTPH.

e MlcTpaxyBarbe M AWUCKYTUparbe 3a N1acepoT M HeroBaTa
npUMeHa.

MO3UTUBHOTO jaAPO U
HEraTUBHUTE ENEeKTPOHMU;

1.2. ro onuwyBa pacejyBareTo Ha
o-4yecTuumTe 04 TEHKa MeTanHa
chonuja kako AoKas 3a
jaApeHnoT MOAen Ha aToMoT;

1.3. 0b6jacHu HepocTaToLMTE HA
jaLpeH1oT Moaen Ha aToMoT;

1.4. ro onuwysa boposroT Moaen
Ha atomoT npeky boposute
nocTynaTtw;

1.5. uckaxyBa pasbupatbe 3a
MOMMOT KBaHT KaKo OnpeaesneHa
nopumja (Konu4yecTBo) eHepruja;

1.6. janpumenysa lNnaHkoBata
penauuja 3a eHepruja Ha KBaHT;

1.7. npaBu pasninka mery

' BHeceHu ce CTaH,D,ap,D,VI/VIH,D,VIKaTOpVI 34 NOCTUTHyBatbe Ha pe3yNnTaTuUTe of yderbeTo BP3 OCHOBa Ha KOU Ce onpefenyBaaT KpUTepuyMnTe 3a olleHyBatbe.



https://www.vascak.cz/data/android/physicsatschool/

aToM
aTOMCKO jaapo

ENEKTPOHCKA
06BMBKa

eNeKTPoHH

JapnpeH mogen Ha
aTtoMoT

Bopos Mogen Ha
aTtoMoT

Boposu noctynatu
opbutu

eHepreTcku HUBoA
KBaHT

lMnaHKoBa KOHCTaHTA
cbpekBeHuMja
eHepruja

emMucuja

ancopnuuja
CMOHTaHa emMucKja

CTUMYNMpaHa
emMucuja

MHBEp3Ha
HaceneHocT

nacepu

e [leMOHCTpaumMja 3a NpUMeHa Ha nacepoT €O MOMOL Ha
Nacepcku NouHTEpU (UpBEH, 3eneH WM CUH nacep)
pexauu Ha nacep, objacHyBarbe Ha hU3NUKUTE eheKTH.

e [1poeKTHM aKTUBHOCTM
PaboTu Bo Manu rpynu co kopucterse Ha UKT:

https://phet.colorado.edu/en/simulations/category/p
hysics
https://www.vascak.cz

https://www.vascak.cz/physicsanimations.php?l=bs

https.//www.youtube.com/watch?v=1StzvGFX4 ¢
https://www.youtube.com/watch?v=7mbCB460DWA
https.//www.youtube.com/watch?v=_e7U-48nltA

https://www.youtube.com/watch?v=cJgViCkzg80

https://phet.colorado.edu/fr/simulation/lasers

MeTtopau:
* [OUCKYyCKja
e [eMOHCTpaLmja
* WUCTpaxyBarbe

e npeseHTaumja

Kako 3ameHa 3a peanHWTE eKCNepUMEHTM Ce KopucTar
cumynauum u Bugeoknunoeu. Pabotata co nogatouute,
HUBHaTa 06paboTKa M aHanM3aTa Ha Pe3ynTaTuTe e UcTa
KaKO Kaj peanHuTe eKCrnepuMeHTH.

ancopnuuja n eMUCKja, Kako 1
Mery CMOHTaHa M CTUMyNMpaHa
eMUCKja;

1.8. ja objacHyBa paboTaTa Ha
NlacepoT KaKo U3BOp Ha
MOHOXPOMATCKa CBET/INHA;

1.9. npasu pa3nuka mery
KOHTUHYMPAHU U
AUCKOHTUHYMPAHW CNEKTPH,
NIMHUCKW U TEHTECTU CMEKTPM,
ancopnunoHU 1 EMUCUOHK
CAeKTpu.



https://phet.colorado.edu/en/simulations/category/physics
https://phet.colorado.edu/en/simulations/category/physics
https://www.vascak.cz/
https://www.vascak.cz/physicsanimations.php?l=bs
https://www.youtube.com/watch?v=1StzvGFX4_c
https://www.youtube.com/watch?v=7mbCB46oDWA
https://www.youtube.com/watch?v=_e7U-48nItA
https://www.youtube.com/watch?v=cJgViCkzg8o
https://phet.colorado.edu/fr/simulation/lasers

r1 06jacHu COCTaBOT
1 CMMBONOT Ha
aTOMCKOTO jaapo;

Conpxunu

- CrpykTypa Ha
aTOMCKO
janpo.Jagpenu cunu

- Enepruja Ha
CBp3yBatbe Ha
aTOMCKO jafpo

MNonmn

- aTOMCKO jaapo

- MpOTOH

- HeyTpoH

- eIeKTPUYEH MOSTHEX

- MaceH bpoj

- pegneH 6poj

- cMMb0nN Ha aTOMCKO
janpo

- u3oTon

- jagpeHu cunu

- eHepruja

- fedeKT Ha Maca

- AjHwrajHoBa
penauuja 3a

AKTMBHOCTH
e McTpaxyBatbe M AUCKYTUPatbe 3a:
> CTPYKTypaTa Ha aTOMCKOTO jaapo
» KapaKTepUCTMKM Ha aTOMCKO jaapo
» cMmb0on Ha aTOMCKOTO jafpo
> jagpeHuTte cunu.
o luckytupatse 3a:
» eHepruja Ha CBp3yBarbe Ha aTOMCKO TO jafpo;
> pedekT Ha Maca;
» cneundunyHa eHepruja Ha CBp3yBarbe Ha
aTOMCKOTO jaf,po v HeroBa cTabunHocT.
o [lpecmeTyBame:
> nedekT Ha Maca
> eHepruja Ha CBp3yBatbe
» cneunduyHa eHepruja Ha CBp3yBare Ha aTOMCKOTO
jaapo
BO €4HOCTaBHU NpUMEpH.
PaboTu Bo Manu rpynu co kopuctere Ha NKT:

https://phet.colorado.edu/sims/html/isotopes-and-
atomic-mass/latest/isotopes-and-atomic-mass _en.html

MeTtopau:
* QUCKYyCKja
* UCTPaXyBatbe

* HYMEpUUKO NnpecMeTyBare

2.1.  roonuwyBa COCTaBOT Ha
aTOMCKOTO jaapo BO 04HOC Ha
MPOTOHM U HEYTPOHMU;

2.2. T HaBenyBa MNoSIHEXUTE
Ha MPOTOHUTE U HEYTPOHUTE;

2.3. M KOPUCTU TEPMUHUTE
.MaceH 6poj” Awv ,peneH 6poj”Z
W I KOpUCTM BO CMMBONOT 33
03HauyBatbe Ha aTOMCKO jaapo
X

24 1o KOpUCTM U 0bjacHyBa
TEPMUHOT M30TO;

2.5 rvonuwyBa cBojcTBaTa Ha
jaApeHnTe CMAn 1 BpLUK
cnopen6a co rpaBUTaLMOHUTE U
eneKTpUYHUTE CUNK;

2.6 ja TonkyBa BpckaTa mMery
eHepruja Ha CBp3yBarbe Ha
aTOMCKO jaapo v aedekT Ha
maca;

2.7 janpumeHyBa penaumjaTta 3a
cneundguryHa eHepruja Ha
aTOMCKOTO jaApo 1 onpeaenysa
HeroBa cTabunHocrT.



https://phet.colorado.edu/sims/html/isotopes-and-atomic-mass/latest/isotopes-and-atomic-mass_en.html
https://phet.colorado.edu/sims/html/isotopes-and-atomic-mass/latest/isotopes-and-atomic-mass_en.html

eKBMBANEHTHOCT Ha
Maca u eHepruja

bp3nHa Ha
CBET/IMHATA

cneunduyHa
eHepruja Ha
CBp3yBatbe Ha

Kako 3ameHa 3a peanHuTe eKCNepUuMeHTU Cce KOpUcTaTt
cMmynauun n BUOeOoKNInUnoBu.

aTOMCKO jaapo
T TONKYBa Copnpxunu AKTMBHOCTH 3.1 objacHyBa janpeHu peakuuu;
janpenuTe - Jagpenu peakumu o [uckyTupatbe 3a jagpeHu peakumu. 3.2 u3eaHa4yBa PaBEHKM 04
(HykneapHm) o McTpaxyBatbe n AMCKyTMpatbe 3a janpeHa ducuja. JaApern peaKLi KopuUCTejKm ro
peakumu; CMMOOJIOT 33 aTOMCKO jafpo;

JappeHa ducuja

JappeH peaktop

JappeHa dysuja

Moumum

jaApeHa peakumja
3akoHu 3a
3anasyBatbe

jaapo meTa
YeCTMLA- NPOEKTUN
janpeHa ducuja

HEeyTpPOH

e McTpaxyBarbe U AWUCKYTUpatbe 3a jagpeHu (HyknepHw)
PEaKTopH.

e VcTpaxyBarbe v AUCKyTUparbe 3a jagpeHa dysuja.

o CriopenyBatbe Ha [Lpyr¥ W3BOPU Ha eHepruja co
eHeprujaTa WTo ce A06MBA BO HYKNEapHUTE PeakTopy.

e YTBpAYyBatbe Ha NPesHOCTY U CNAaboCTM CO KOMMAPATUBHM
aHaNM3M Ha eHepreTCKUTe pecypcu

° npOEKTHM dKTUBHOCTHU

PaboTa Bo Manu rpynu co kopucterbe Ha UKT:

https://www.vascak.cz

3.3 ro objacHyBa NpoLLEecoT Ha
janpeHa ducuja;
3.4 objacHyBa BepuxHa peakLuja;

3.5 npaBu pas3nuka mery
KOHTpPOMMpaHa u
HEKOHTPONMPaHa BEPUXKHA
peakuuja;

3.6 jaonuwysa paboTaTta Ha
janpeH (HykneapeH) peakTop;

3.7 ro objacHyBa npoLecoT Ha
janpeHa dy3uja;

3.8 ja aHanusupa paboTaTa Ha
HYKIieapHUTe eneKTpaHu u

eNEKTPAHM HA KOHBEHLMOHANHM
ropuBa.



https://www.vascak.cz/

- ypaHuym
- BEPWXHA peakuuja

- KoedMUMEHT Ha
pa3sMHOXyBatbe Ha
HEeyTPOHW

- KpWTMYHa Maca

- jaApeH peakTop

- HyKneapHu
LeHTpanu

- bysuja

- MpOTOH

- AeyTepuym

- TpULMYM

MeTtopau:
® [MCKyCHWja
* UCTpaxyBarbe

e rpeseHTauuja

Kako 3ameHa 3a peanHWTe eKCMepuUMEHTU Ce KopucTar
CUMynaLmum U BULEOKIUMOBH.

1 0bjacHu
KapaKTepUCTUKUTE U
[,a NpaBK pasnnka
Mery TpuTe BUL0BU
PagnoaKTUBHM
3pauu;

Coppxwuna

- OTkpvBarbe Ha
PaZMOaKTUBHUTE

3paum

- OcHoBHUM
KapaKTepUCTUKK Ha
pafMOaKTUBHUTE

3paum

AKTUBHOCTH

e VcTpaxyBarbe 3a OTKPUBAHETO Ha PALMOAKTUBHUTE
3paum.

o [pe3eHTHparbe Ha pe3ynTaTh o4 UCTPaXyBaHoe.

° MCTpa)KYBaI'be, ANCKYTUPatbe U aHall3a Ha OCHOBHUTE
KapPaKTEPUCTUKU Ha PaJN0aKTUBHUTE 3paLlu.

° npOEKTHM dKTUBHOCTMU.

PaboTa Bo Manu rpynu co kopucterbe Ha UKT:

https://www.vascak.cz

4.1 roobjacHyBa OTKPUBAHETO Ha
PaLMOAKTUBHUTE 3paLiy,
XPOHOMOOLLKMY;

42 wpeHTudmkyBa a,Buy
3paLy Co HaBeLyBatbe Ha:

» HUWBHaTa npupoga,

> HUBHUTE penaTmBHM
joHu3Mpauku ecbekTy,

» HWUBHUTE penaTuBHM
MPOAOPHM CNOCOBHOCTH;

4.3 paBa npuMepu v objacHyBa



https://www.vascak.cz/

MNonmu:

- PaAMOAKTUBHM
3paum

- a,Bwny3paum

- a,Buyuectuum

- @NEKTpPUYEH NOTHEX

MeTtopau:

* [UCKyCHja
* UCTpaxyBatbe
e aHanu3a

e rpeseHTauuja

MPaKTUYHA MpUMEHa Ha o, Buy
3paum;

4.4 TONKYBa penatuBHK
joHM3Mpaukm ecbekTM Ha @, B Uy
YeCTUTKM (3paum);

4.5 aHanu3upa oTKNOHyBaHE Ha
a, B 1y 3paum BO eNeKTpUYHO 1

- YKBaHT MarHeTHo none.
- €NeKTpoH
- JoHM3alMja Kako 3ameHa 3a peasiHuTe eKCrnepuMeHTH ce Kopuctar
- NpoAOpHa CMMYNaLWK 1 BUAEOKITUMOBM.
cnocobHocT
- objachu npomennte | CoppxuHu AKTMBHOCTH 5.1 ja pedpuHupa npupogHata
BO PaAWOAKTUBHWTE | _ MpupopgHa e Kora ce dpna egHa MOHETa, BepojaTHOCTa Aa 3acTaHe | PAANOAKTUBHOCT;
Janpa; PaZMOAKTUBHOCT Ha “rnaea” unu “neTka’ e 0,5, ogHocHo 50 %. Ako 5.2 ro objacHyBa nNpoLecoT Ha

- AKTMBHOCT Ha
Paan0aKTUBHO jagpo
¥ nepuog Ha
nonypacnarare

- Bewrauka
TpaHcMyTaLuuja Ha
aTOMCKO jafpo

cocTojbaTa “rnaBa’ npeTcTaByBa paAMOAKTUBHO jaLpo,
a coctojbarta “netka’ e pacnagHaTo jagpo, Toraw Moxe
[ Ce HanpaBwW eKCMEPUMEHT CO MOAEN.

Ce 3emaaT Ao efHaKBW MOHeTH, Ha MpuMep of, 1 aeHap.
Ce cbpnaat Bo eaHa kyTuja. Ce BapaT cuTe pacnagHaTy
janpa (MoHeTU Kou nagHane co cTpaHa “netka’) u ce
6pojaT OHKE KOM 0CTaHane HepacnagHaT (MOHETUTE CO
“rnaBa”), M. Ce 3anuwyBa T0j 6poj 1 THEe NOBTOPHO Ce
cpnaart Bo KyTujaTa. [oBTOpHO ce BagaT pacnagHuTeT
“neTkun” n ce bpojat HepacnagHaTute “rnasu’, Ab. Ce
MOBTOPYBA NOCTanNKaTa AOAEKa He Ce NMOTPOLUAT cUTe

PafMOoaKTUBHO pacnararbe;

5.3 ro HaBeLyBa 3HAYEHETO Ha
PaLMOAKTUBHOTO pacnarame;

5.4 ja objacHyBa TpaHCMyTaLuMjaTa
Ha aTOMCKOTO jagpo npu a, Buy
pacnag;

5.5 KOpUCTH penaLmmn Kou ja
BK/y4yBaaT cMMbonunkaTa Ha
aTOMCKO jaApo 3a NpeTcTaByBatbe
Ha NPOMEHUTE BO COCTABOT Ha




MNonmu:

- PaBMOaKTUBHOCT
- 0o, Bunyyvectuum
- o,Bwuypacnag

- aKTMBHOCT Ha
Paan0aKTUBHO jagpo

- Nepuog Ha
nonypacnarare

- KpwBa Ha pacnag

MoHeTu. DpnarbeTo Ha MOHETUTe Tpeba fa ce u3Bese
BO eJHaKBW BPEMEHCKMU MHTEPBANW, 33 A MOXe Aa ce
A061e BpeMeHCKa 3aBUCHOCT Ha “pasnoaKTUBHOTO
pacnarame”. OTTyKa ce fobvBa KpuBaTa Ha
PaAMOAKTUBHO pacnarare 1 Ce OTKPUBA 3aKOHOT.

v EKcnepuMMeHTOT MOXe Aa Ce U3BeAe U CO MaTeHTH, CO
TOA LUTO BEPOjaTHOCTA He e elHaKBa TOj ia NaAHe Ha
eAHaTa unu gpyrata cTpaHa. Toa 3Haum Aeka Ke ce
L0bMe paanoaKTMBHO pacnarare co Apyr NePUOZ Ha
nonypacnag.

v EkcnepumeHTOT MOXe [ia ce u3Be[e CO Hajpa3nnyHu
npeAMeTV KO MMaaT ABE UMK NoBeKe CTPaHWU Ha KoM
MOXXaT Aa MafHaTt, na Taka fa ce fobue paaMoaKTUBHO
pacnararbe CO HajpanuyeH Nepuoa Ha nonypacnag.

O,El, ,EI,O6MEHMTE pe3yntatu MOXXe fa Ce onpeaenn Konkae €
nepuoaoT Ha nonypacnag Bo pa3fiMyHUTE Cydan U KaKo ce
MeHYBa aKTUBHOCTa CO BpeMeTO.

e MlcTpaxyBatbe 1 AMCKYTUpPatbe 33 NpUpoaHaTa
PaAMOAKTUBHOCT U Pa3fINYHUTE BULOBU Ha
pagnoaKTUBHO pacnarame.

o [lnckyTnparbe 3a akTMBHOCT Ha PaJMOAKTUBHO jafpo U
nepuop Ha nonypacnaratse.

o [pecmeTyBatbe Nepuoj Ha monypacnarame co
KopucTerbe Ha MHopMaLmMK o4 Tabenu unu o4 KpUBK Ha
pacraa.

o [InckyTmparbe Ha NpUMepK Ha BELUTAYKa TpaHCMyTaLuja

aTOMCKOTO jaapo npu
PaAMOaKTUBHO 3payetbe (pacnag);

5.6 peduHMpa aKTUBHOCT Ha
PaguoaKTUBHO jafapo;

5.7 TO KOPUCTU TEPMUHOT NEPUOL,
Ha nonypacnarat.e Bo
€A4HOCTaBHW NPECMETKM , BO KOU
KopucTu MHbopMaLmm o Tabenu
WK Of KpUBK Ha pacnag;

5.8 npecmetyBa nepuoj Ha
nosiypacnararbe npu LWTo KOPUCTH
uHchopmaumm oz, Tabenu unu og
KpWBM Ha pacnag;

5.9 paBa npumMepu Ha BelTayka
TpaHCMyTaLuMja Ha aTOMCKO Jaapo.




Ha aTOMCKO jaApo.

° npOEKTHM dKTUBHOCTMW.

PaboTa Bo Manu rpynu co kopucTerbe Ha UKT:

https://www.vascak.cz

MeToaum:
* [MCKyCHWja
* UCTpaxyBatbe
* HYMEpPUYKO NpecMeTyBatbe
e rpeseHTauuja

Kako 3ameHa 3a peanHuTe eKCNepUuMeHTU Cce KOpUcTaTt
cmmynaumn  BUOEOKNUNoBu.

M npenosHae
echeKkTUTe Ha
JOHM3MPpayKuTe
3payetba Bp3 XuBUTE
OpraHu3mMmu u
HAYMHOT Ha 3aLITHTA.

Coppxwuna

- AncopbupaHa o3a Ha
3payerbe 1 Hej3nHo
610NOLLIKO AEjCTBO

- Mepku 3a 3awtuta on
JOHU3UPaAYKKM 3payerba

Monmu:

- ancopbupaHa £03a
Ha 3payerse

AKTUBHOCTH

e McTpaxyBarbe M aHann3a Ha CTaTUCTUYKKM NOLAATOLM OF
NoCnenuUM Ha HyKNeapHU XxaBapum v eKcrniosuja Ha
aToMcku 6ombu (Xupolumma, Haracaku, YepHobun u ap.

e [luckycuja 3a ancopbupaHa Lo3a Ha 3payerbe U HEj3UHO
61onoLIKo AejcTBO

e McTpaxyBatbe M AMCKYCHja 33 MEPKM 3 3aLUTUTA 04
JOHU3UPAYKM 3padetba.

o [1poeKTHU aKTUBHOCTMW.
PaboTa Bo Manu rpynu co kopucterbe Ha UKT:

https://www.vascak.cz

6.1 nedpuHupa ancopbupara fo3a
Ha 3payerbe 1 Hej3UHO 6UONOLLKO
AejCTBO;

6.2 wnpeHTMMKYBa echeKTH Ha
jOHM3MpayknTe 3payetba Bp3
KMBUTE OpraHn3Mu;

6.3 onuwyBa KaKo ce pakyBa Co
PaLMOAKTUBHU MaTEpPUjanu, KaKo
CE KOPUCTAT U KAKO Ce YyBaaT Ha
besbeneH HauuH.



https://www.vascak.cz/
https://www.vascak.cz/

rpej https://www.youtube.com/watch?v=EVuYCYsfg20

eKBMBaneHTHa fosa | https://www.youtube.com/watch?time_continue=5&v=Gx
6ronoLwkm akTop Ha -jjOHA2VM
KBanuTeT

cuBepT Metogu:

* UCTpaxyBarbe
* JMCKycWja

e aHanu3a

e npe3eHTaumja



https://www.youtube.com/watch?v=EVuYCYsfg2o
https://www.youtube.com/watch?time_continue=5&v=Gx-jj0HA2VM
https://www.youtube.com/watch?time_continue=5&v=Gx-jj0HA2VM

OLI,EHYBaI'be Ha NMOCTUratbdTa Hd
yyeHULUTE

Bo TekoT Ha HacTaBaTa pefoBHO Ce CrefaT M BpeLHYBaaT NOCTUrambaTta Ha yyeHuuuTe, ce npubupaar Lokasm 3a
HUBHWUTE aKTMBHOCTM, MOTMBMPAHOCTA 3a yuetbe, copaboTkata co apyrute u cn. (hopmMaTUBHO OLEHYBaHbE), CO
Len [a ce BOCMOCTABAT BPCKUTE MOMENY YYeHETo, MOYYyBaeTo U oueHyBameTo. Cneaereto Ha NOCTUramaTa Ha
yYeHULUMTE e COCTABEH LN Ha NIAaHUPareTO HA HACTaBaTa M HA YYeHEeTo.

OueHyBareTo Tpeba Aa ce 6asvpa Bp3 KOPUCTEHE HA MOBEKE Pa3nuYHM MeTOAM 33 LA Ce Hamanyaat
cnabocTuTe 1 3a Aa ce 3eMaaT NpeaBus, pasfiMuHUTE CTUOBU U NMPELUCNO3NLIMM 33 yuetbe Ha yueHuumTe. [puToa,
MPOBEPYBAjKN MO HAMpPeLOKOT BO MOCTUrarbaTa Ha yYeHULMUTE, HACTABHWMKOT [A M HACOYYBA YUYEHWULMUTE KOH
NMoCcTaBEHUTE LIe/IM HA HacTaBara.

OueHyBarbeTo Tpeba na 6buae npaBenHo, T.e. fa Ce CMPOBeAyBa HEMPUCTPACcHO, KaKo MpW BpeLHYBAHEeTO Ha
MOCTUramaTa, Taka v Npu MHTEPMPETaLMjaTa U KOPUCTEHETO Ha PE3YNTATUTE.

OueHyBareTo Tpeba fa ce BpLUM TPAHCMAPEHTHO, LUTO Noapa3bupa Aeka yyeHuuuTe Tpeba TOYHO Aa 3HAAT KoM
Ce LennTe Ha HaCcTaBaTa, KoM Ce 0YeKyBaHWUTE MOCTUrarba U KaKo TMe MoCTUrama Ke ce oueHyBaaT. Toa 3Hauu
LeKa yueHnumTe Tpeba Aa 3HAAT 30LUTO M WTO Tpeba Aa HayyaT 1 WTO, KAKO M Kora Ke Ce OLeHyBa.

YueHuumuTe u poautennTe KOHTUHYMpaHO Tpeba fa MMAaT YBUE BO OLEHYBAHETO.

HaunHu Ha npoBepyBatbe 1 OLEHYBAHbE:

YCHW OArOBOPWM Ha Mpallara MOCTABEHW Of, HACTABHWMKOT WMAM Of YYEHWLM, Pa3roBOp Mery HACTaBHUKOT W
YUYEHWULMTE M Pa3roBOp Mery yUYeHULUTE;

peanusaumja Ha HayYHOUCTPaXyBaUYKUTE aKTUBHOCTU (HabrbydyBarbe, MpeaBuayBatbe, cobuparbe nogartouu u
06jeKTI, Mepetba, 3anuLLYyBatbe U MPUKAXYBaHE HA PE3YNTATUTE, MPE3EHTUPAHLE);

MPaKTUYHa M3BeL6a Ha HAYYHOUCTPAXYBAUKUTE aKTUBHOCTH;

paboTa Bo rpyna.

Opyrv cpencTBa v NOCTanKK 3a CNeAEHE U OLeHyBate:

pa3roBOP-AMjanor HACTaBHUK-YYEHUK;

KOHTPOJTHWU INCTOBK, TECTOBU Ha 3HAEH3;

LOMALLHMW paboTy;

YeK JIUCTHU.

MocTuramata Ha yueHUUmMTE Ce OLeHyBaaT bpojuaHo.




fluTepatypa 1 Apyrv M3BOPH Y4ebHuK 1 npupadHuLmM 0806peHn og MUHUCTEpPCTBOTO 33 06pa3oBaHMe U HayKa U PYrv U3BOPY HA yUetbe.
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