Bp3 ocHoBa Ha uneH 55 ctaB 1 op 3akoHOT 3a opraHu3auuja u paboTa Ha opraHuTe Ha ApxasHata ynpasa (,Cny6eH BeCHUK Ha

Penybnuka Makegonuja” 6p. 58/00, 44/02, 82/08,167/10 u 51/11) u unen 22 craB 1 og 3akoHoT 3a cpefHoTo o6pasoBaHue
(,Cnyx6eH BecHuk Ha Penybnuka 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 n 64/18), MuHucTepoT 3a 0bpa3oBaHMe U HAyKa ja JoHece u3bopHaTa HacTaBHa nporpama no
HacTaBHWOT npeameT ¢pmsnka 3a |V (yeTBpTa) roanHa obpasosaHue of CPeAHOTO CTPYUYHO 06pa3oBaHMe CO YETUPUTOAULLHO TPAEH-E.



MUHUCTEPCTBO 3A ObPA3OBAHUE U HAYKA

bUPO 3A PA3BOJ HA ObPA3OBAHUETO

-

HacraBHa nporpama

OU3UKA (u36opHa)

MoAynapHo An3ajHupaHa
3a IV roauHa
'eonoLwKo-pyaapcku TexHuyap, MeTanypLuku TexHudap
obpasoseH npocdun / kBanudukayuja
l'eonowiko, pyAapcka u MeTanypLuka ctpyka/leonoruja, pysapcreo u Metanypruja

cTpyka / cektop

Ckonje, 2019 roguHa



Ha3uB Ha HacTaBHaTa nporpama

®dusmnka

Tun Ha HacTaBHa nporpama

N3bopHa

KpeauTtHa BpegHoCT Ha HacTaBHaTa

4 (uetnpm) ELBET! kpeautu (3+1, 1 kpeaut ogrosapa Ha 25 yaca akTMBHOCTY Ha yueHukoT o ko 10 yaca fomaluHa

nporpamMa pabota u 15 uaca camocTojHO yuetse).
Crpyka ['eonoLLKo, pyAapcKka u MeTasnypLUKa CTpyKa
CekTop [eonorwja, pyaapcTeo 1 MeTanypruja

O6paszoseH npocun

['eonoLwko-pyaapcku TexHuyat, MetanypLuku TexHuyap

Ha3us u HuBo Ha kBanudukaumja

'eonoLko-pyaapckmu TexHuyap, MetanypLukv TexHuyap

IV HuBo
lNoauHa Ha u3yuyBatbe IV (vetBpTa)
Bpoj Ha yacoBu HepgenHo/rogmwHo 3a | 2/66

peanu3auuja Ha HAaCTaBHATA nporpaMa

LIEHM HA HACTaBHa nNporpama

HacTaBHaTa nporpamMa e opraHusmpaHa BO pa3JiIt4HU MOoAynapHU eAuHULUN, a y4erheTo BO CUTe MOAYJ1IapHU eOuHUUK
TPE6a [a € NOTKpPeneHo CO Hay4YHO UCTPaXyBatbe. HactaBHaTa nporpaMa nM 0BO3MOXXYBA Ha y4eHUUUTE:

- pa ce ocnocobat fja ru TONKyBaaT NpaBUHO M HAayyHO (hU3NUKMTE TEOPUM U 3aKOHOT CO Koe ce objacHysaaTt
NPMPOAHUTE NojaBuy;
- [la MOXaT CBOMTe 3Haekba ia ' NpUMeHyBaaT BO NpaKTHUKaTa 3a 0COBPEMeHyBatbe Ha XXUBOTOT;

! 3akoH 3a HaumoHanHata pamka Ha kBanudukaumum.




Aa v ccaTaT 3HauereTo Ha U3NYKMTEe OTKPUTHjA 33 Pa3BOjOT HA HaykKaTa, TEXHMKAaTa M TexHosorujaTa u 3a
NOAWIHYBare Ha HUBOTO Ha MO3HABaHETO HA MaTepUjasTHUOT CBET;

Aa ja ccataT ynorata Ha eKCMEPUMEHTOT Kako HayyeH MeTof Mpu uU3ydyBare U NMpoBepyBare Ha (DU3UUKUTE
3aKOHUTOCTH;

Aa MOXe [ia peanu3npa UCTpaxxyBare 1 Ja U3BeayBa 3aKknyvoLy;

A2 KOPUCTU MEPHU MHCTPYMEHTYW 1 anapaTti HEONXO4HM 3a eKCNepUMEHTaNHUTE aKTUBHOCTH;

Aa KOpUCTK 1 onuyBa ynoTpeba Ha EnekTpuyHM nonHexwu n HUBHO 3aeMHOAEjCTBO;

A2 KOPUCTU CTPYYHA NUTepaTypa W eNneKTPOHCKU MeuyMu 3a fobuBarse Ha MHcopMaLuu;

Aa ce ocnocobu aa paboTu co nopaToum, Aa BPLUM aHaNKU3a, CUHTe3a 1 eBynalmja Ha fobueHnTe nogaToum;

Aa ce ocnocobu Aa KOPUCTU KOMMjyTepPCKn OU3UUKM CUMYNaLMK U MPOrpamu;

[a CTeKHe 3Haer-e CO KoM Ke Moxe Jia r1 objacHyBa nojaBuTe 0f €NIeKTPUYECTBO U MarHeTu3am;

W3BpLUYBA paboTHM onepaLynm Co eNeKTPUYHM KOHAEH3aTOPK BO Pa3fiIMyHU eNeKTPUYHMU KONa;

BOCMOCTaBYBa MPOCTO CTPYjHO KOMO COMACHO TEXHWUYKO-TEXHOMOWKA AOKyMeHTauuja 3apafu MNpakTUYHO
Aakoxysare Ha OMOBMOT 3aKOH,

[ia MOXXe CBOETO 3HaeHe Aa ro NpMMeHN Npu penLuaBarbe Ha 3aAaum U IOTUYKM ja Pa3MUCYBa;

M3BpLUYBa paboTHM onepaLnm Co eNeKTPUUYHN OTNOPHULM BO PasfiIMUHM eleKTPUYHMN KOona;

peLuaBa KoJsio CO OMCKM OTMOPHUK Ha HEM3MEHUYHa CTpYja;

aHanu3upa eneKkTpoMarHeTHa UHAYKLMja;

OMULLYBA NOJTYCMPOBOAHULM- €NeKTPUYHU eNeMEHTU: AUOAMW, TPAH3UCTOPU U UHTETPUPAHU KPYrOBY;

A ' UMa YCBOEHO COAPXMHUTE MO (PU3MKA LUTO Ce U3y4yBaaT BO OCHOBUHOTO YYMIIULLTE U BO NPBA FOAMHA;

Aa r'v no3HaBa OCHOBHWUTE MOMMM U NojaBK NOBP3aHMU CO eNEeKTPULUTETOT U eNleKTpUYHaTa CTpyja;

Aa r'v no3HaBa OCHOBHWUTE NOMMM NOBP3aHK CO MarHeTHUTE MojaBy;

aHanu3upa UCTOPUCKMOT Pa3Boj Ha UAejaTa 3a aToMUTE;

OMULLYBA NPaBWIIA HAa CUIYPHO 3TPUXYBare Ha pafMoaKTUBEH 0TNag;

Aa ce ocnocobat 3a caMoBpefHYBaHe Ha CTEKHATUTE 3HaeHa U CNocobHOCTY;

[ ce CTeKHAT CO 3HaetbaTa HeOMNXOAHU 3a NOHAaTaMoLLIHO 0bpa3oBaHue;

[ Ce HacouyBaaT fa rpajaT npaBuieH OAHOC KOH MPUMPOAATA M 3alUTUTATa Ha XXMBOTHATa CPeanHa.




MopaynapHu eguMHULM HA HAaCTaBHA
nporpama

- ENEKTPUUUTET U MATHETU3AM
- ATOMCKA U JAAPEHA ®U3UKA

MartepujanHo-TEXHUYKU ¥ NPOCTOPHU
ycnosu

3a MOCTUTHyBatbe Ha pe3ynTaTUTe Of yyerbe U YCMEeLHO peanusuparbe Ha NpefBuAeHUTe akTUBHOCTU Ha yyeHuuuTe
Tpeba pa bupat AoCTanHu ClefHUTE MPOCTOPHM YCNoBU: KabuHeT no usmka cnopes COOABETHU CTaHAAPAM, HACTaBHM
CpeAcTBa v nomarana, uHcopmaTtuuko KomyHukauucku texHonoruu (MKT), coopseten codeep, JIUL npoekTop, cnvky,
LpTeXK, NPOCMEeKTHU, MOAENN, MEPHWU UHCTPYMEHTH, yuebHULM, NPUPAYHULY, yNaTCTBa U CII.

CoopBeTHO Ha KapaKTepoT Ha MPOrpaMcK1Te COLPXMHM W pe3ynTaTuTe LWTO Tpeba fJa ce NOCTUrHAT CO HacTaBaTa Mo
NpeAMeToT, 0CBEH BO Y4M/IHWLA, KabuHeT unu nabopaTtopuja no dusnka Moxe fa Ce ofpXyBa U BO APYrM COOABETHM
MPOCTOPUM HA YUMIIULLTETO UM HEKOja Apyra MHCTUTYLM]a (cbakynTeT, KoMnaHuja v ci.)

HOpMaTMB Ha HACTaBeH Kagap

HacTaBata no npegmeToT hu3mnka Bo CpefHOTO 0bpasoBaHue MOXe fia ja M3BeAyBa JiLe KOe 3aBpLUMIIO:
- cTyauu no hu3mnka, HacTaBHa Hacoka, VII/1 unu 240 EKTC;
-cTyauvu no husnka, apyra HeHactaBHa Hacoka, VII/1 wnu 240 EKTC u cTekHaTa neparowuKo-ncuMXonowKka u

MEeTOLCKa NoAroToBKa Ha akpeanuTmnpaHa BMCOK006p83OBHa YyCTaHOBa.




MoaynapHa eguuuua 1- ENIEKTPULUUTET U MATHETU3AM (36 uaca)

eIeKTpoCTaTCKNTE
rnojasu BO
CeKojAHeBuneTo;

- EnemenTtapen
eNIeKTPUYEH MOSTHEX U
3aKoH 3a 3anasyBatbe Ha
e/1eKTPUUYHNOT NOSTHEX

- Enextpuuno none

- Pabota v eHepruja Ha
e/IeKTPUYHOTO nosie

Moumu

- Enextpusuparse

- Enextpockon

- Enexrtpuyen nonnex
- EnextpuuHo none

- EnekTtpuuna cuna

- KynoHos 3akoH

Kpna; CTakNeHo Tesno CO KoXa UK CBuna
o Enekrpusupa enexkrpockon co gonup.

e [lonupa enekTpocKon NpBO CO HaeNeKTpU3npaHa
naacTUyHa Npauka, a noToa co HaeneKTpusMpaHa
CTaK/neHa npayka 1 HabsbyayBa LITO ce ClyvyBa.
Tpeba pa 3ebenexu gexa co BTOpUOT JoNup
eN1eKTPOCKONOT Ce pa3esieKTpU3npa v oTTyKa fia
OTKpWe fieKa TUE Ce Pa3fIMuHO HAaeNeKTPU3MpaHMm.

e 3akauyyBa Ha KOHLM iBa Manu LUIUHLPK
HanpaBeHW of, XxapTuja 1 rv foBeayBa Bo 61u3nHa.
M enexTpu3upa co eAHAKBM U CO Pa3fIMYHK NPAYKM
v HabrbyyBa Kako TenaTta cu 3aemMo/ejcTByBaaT.

e Bo 6nu3uHa Ha HaenekTpu3MpaHo Teno nNocTasyBa
NECHU NpeMeTH BO BUJ, HA CTPENIKM, HAaNpaBeHM o
pa3fnMyYHKU MaTepujanu: xapTuja, ApBo,
anyMuHuyMmcka conuja u cn. o Habmpyaysa
HUBHOTO NOBELEHNE U OTKPUBA AieKa TUe Ce
opuveHTUpaaT Bo noneto. ['v 6apa npuumnHuTE 3a

Pepn. | Pesyntatu op yuemwe CoppxuHu u noumu AKTMBHOCTHM 1 MeTOAM Kputepuymu Ha oueHyBare’
6poj
YyeHukoT/yueHunukata Conpxunu AKTUBHOCTH YyeHukoT/yueHnukaTta Moxe
Ke bupe cnocoben/a pa: | . EnekTpuuHm nonHexm n e Enektpusupa Tena co Tpuerbe: nnactuuHa npadka, | A
1 - onuyBa NpUMMeHa Ha HMBHO 3aeMHO/€ejCTBO yeluesn, N1AcTMYHa LEeBKa, LeBKa 3a COK co BonHeHa | 1.1. objacHysa BMA0BM Ha

eNIEKTPUYHMN MONTHEXM U HUBHO
3aeMHO[ejCTBO;

1.2.ro objacHyBa
eNeKTpU3NpareTo Ha Tenata co
Tpuetrbe, LONUp 1 HNyeHua;

1.3. pecbmHupa enemeHTapeH
eNIEKTPUYEH MOTHEX U
efMHMLATa MepKa 3a
KOJIMYECTBO eNeKTPUYECTBO
(kynom);

1.4. objacHu peka nejctBoTo
Mery NosHeXxuTe ce cyvyBa
MPeKy efeKTPUYHOTO Mone;

1,5. aHanu3sunpa enekTpuyHu
nosintba Bp3 0CHOBA Ha 061MKOT
Ha CUJIOBUTE NIUHUK;

1.6.ro o6jacHysa noumoT 3a
noTeHLuWan npeky pabortata u

" BHeceHw ce CTaH[apAM/MHAMKATOPH 3@ MOCTUrHYBakbe Ha Pe3ynTaTUTe Of y4etbeTo BP3 OCHOBA Ha KOW Ce OMPefenyBaaT KpUTepUYMUTE 3a OLieHyBatbe.




Cunosu nuHUK

JaunHa Ha €NeKTPUYHO
none

Enextpocratcka
nHdnyerua
UHdbnyeHTHa MalLmHa
EnextpoH - JoH

EHEMEHTapEH €JIeEKTPpUYEH
NOoJIHEeX

Kynon

paboTaTa v eHeprujaTa Ha
eNleKTPUYHOTO nosne

Enextpuyen notexuujan
EnextpuyeH HanoH
Bont

®dapagees kaces

BAKBOTO O0fHeCyBat-€.

Bo nnutok cap ctaBa Macno 3a jagerse 1 notonysa
Tonyecta enekTpoga. [locunysa rpus Bo MacnoTo u
ro AMCKYTUPa pacrnopenoT Ha rpuU3oT.

|-|0TOI'IYBa €N1eKTpoAda BO BN Ha MJ1I0YKa U ro
NOBTOPYBa eKCNEePUMEHTOT.

MoTonyBsa ABe enekTpoAu 1 ro NoBTOpYyBa
ekcnepumeHToT. [1paBu pa3nuyHu koMbUHaLMK co
pa3nnyYHM 06NULM Ha eNEeKTpPoSMTE.

o aHanu3mpa v ro AUCcKyTMpa 06IMKOT Ha
enekTpuyHoTo none. [luckyTupa 3a pasnuyHara
ryCTMHA Ha eNeKTPUYHUTE CUITOBU JIMHUMN U
BOBeJyBa NouM enekTpuyHo none. Hu3 guckycwja ja
OTKpMBa BpCKaTa NnoMery rycTuHaTa Ha CunoBuTe
NIMHUM 1 jaunHaTa Ha eNeKTPUYHOTO NoJe.

Busyenusupa n ucnutyBsa enieKTpMUHO none co
nomouw Ha Phet cumynaumja (Charges and Field
(MonHexwu v none):

Mpunor: 3a aHanu3a Ha KapaKTEPUCTUKM Ha
e/IeKTPUYHO NoJie U NoTeHLujan

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

> HOCTaByBa BO efiHa ﬂMHMja OBaecCceTnHa NoJIHeXMN,

chopMupajku npaBa/pamMHuHa. Ja noBTOpyBa
nocTankata. MictoTo ro npasu 3a pasnuynu 0bnuum:

eHeprujaTa Ha eNeKTPMYHOTO
none

1.7. ro objacHn NpuHUMNOT Ha
paboTa Ha rpoMobpaHoT
(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, ABe paMHUHW UCTOMMEHO U
Pa3HOMMEHO HaeNeKTPU3UPaHM U T.H.

e JaucnutyBa cunata co Koja ABa TOUKACTH
efleKTPUYHM MOJIHeXMN CU 3aeMOo/iejCTBYBaaT Co
nomouw Ha Phet cumynaumja (Charges and Field
(Monuexwu v none):

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

CeH30poT BO CMMynaLmjaTa NpeTcTaByBa NO3UTUBEH
eAVHeyeH eneKTpuyeH nonHex. 1oj ja Mepu cunata
nomery AafeH1oT eNleKTPUYEH NOJTHEX U MO3UTUBEH
efIMHeYeH eNleKTPUYEH MOJTHeX.

> [0 nocTaByBa CeH30pOT Ha pa3/IMYHM pacTojaHuja o4
eNIeKTPUYHMOT NOJTHEX U ja MEpU eNleKTpocTaTcKaTa
cuna. OTTamy ja oTKpKBa 3aBMCHOCTA Ha CunaTa of
pacTojaHueTo.

> [onocraByBa CeH30pOT Ha NOCTOjaHO pacTojaHue of
MOJIHEXOT U J0/AABa NOBEKE NMOSTHEXW, NPY LUTO ja
£061Ba 3aBMCHOCTa Ha CUNNaTa 0Of KOIMYECBOTO
enektpuyectso. OTTyka ja fobuBa 3aBMCHOCTA Ha
cunata of, KONMYecTBOTO eNIeKTPUYecTBO.

> [ncnojysa oBKe iBe 3aBUCHOCTM BO €4HA U HU3
AUCKycHja ro oTkpuea KynoHoBMOT 3aKoH 3a
e/1eKTpPOCTaTCKa cuna nomery Aga TOUKacTy
eNEeKTPUUHU MOTTHEXM

o [Mpubnuxysa u onaanedyBa HaenekTpuUsMpaHa
MNAacTUYHa Npayka Ao rnasarta Ha eNeKkTPoCKoNoT U
HabsbyfyBa Wro ce cnyyysa. OTkpuBa feka



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

eN1eKTPOCKOMNOT Ce eneKTpusupa be3s aa ce fonpe,
A0[eKa npaykaTa e B Herosa 61m3uHa.

- To MOBTOPYBa €EKCNEPUMEHTOT U CO CTAKJIEHA MpaykKa.

- [ocnopepyBa edeKTOT CO 3HAEHETO CTEKHATO BO
npeTxoAHaTa Tema (EnexktpuuHo none) u ce obuaysa
Aa ' 0TKp1e NPUYMHUTE 3a OfHeCYBaHeTO Ha
enektpockonoT. [pasu cnopepba co
eKCNepuMeHTUTE Of MPeTX0AHaTa TeMa, ' OTKpUBA
C/IMYHOCTUTE U pasfIMKUTE.

3ak/nyyyBa AieKa eneKkTpoCKonoT e HaeneKTpu3upaH
npMBpeMeHo, 0JHOCHO JieKa Joara o npepacnpesenba
Ha eNIeKTPOHUTE BO METAsOT/eNeKTpoCKonoT.

o ®opmMupa CNoXKeHo TeNo of fBe METasIHU TeNa, Kou ce
BO KOHTAaKT. Bo HMBHa 61M3uHa nocTaByBsa
HaeneKTpU3KMpaHa npayka v [oAeka e Taa Bo 6113nHa,
rv pa3fBojysa fBeTe Tena. EqHoTo Teno ro fonupa Ha
enekTpockon 1 Tpeba aa 3abenexu feka Toj ce
enekTpusmpa. Kora Ke ro gonpe 1 apyroTo Teno,
eNeKTPOCKOMOT Ce pa3eneKTpu3nupa. 3aknyyok, iBeTe
Tena ce pa3HOMMEHO HAeNeKTPU3NPaHK 1 Toa e ioKa3
AieKa HaBWUCTMHa foara fo npepacnpefen6a Ha
eneKTpoHWUTe BO MeTanoT. Ha Toj HaunH Tenata ce
HaeneKTpu3npane nocTojaHo.

o Kopuctu Phet cumynauuja 3a aa ja Bu3yenusupa u
AONONHUTENHO 1@ ja UCNUTA enekTpocTaTckaTa
utnyerua (PhET Baloons and Statis Electricity):

PhET Cumynauuu:




CTaTUuKM eNeKTPULUTET:
https://phet.colorado.edu/sims/html/john-
travoltage/latest/john-travoltage en.html

Enextpuuno 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

[13ajHupa ekcnepuMeHT 3a ja ro NpoBepy OTKPUTUETO OF,
cMMmynaumjaTa.

MeTopu:
e [luckycuja
e /icnutyBama
o Mepemne
» HayuHo uctpaxysatbe

Kako 3amMeHa 3a peanHuTe eKCMepUMEHTH ce KopucTaTt

cumynauum v Bugeoknunosu. PaboTtata co nogatoumte,
HUBHaTa 06paboTka 1 aHanM3aTa Ha pe3ynTaTuTe e UcTa
KaKO Kaj peanHuTe eKCnepuMeHTH ONULLAHU 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 paboTHH
onepauum u
no3HaBarba 3a
eneKkTpuyeH
KanauuTeT u
KOHZeH3aTop;

Coppxunu
- Enextpuuen kanauyutet
- KonpeHsaTopu

- (ep3yBame Ha
KOH/eH3aTopK

MNonmu

- Enextpuuer kanauuter
- ®apag

- Konpensatop

- KoHnpeHsaTopcka
baTepuja

AKTMBHOCTH

Co nomoLu Ha npobasnka JoHecyBa TOYHO OMnpeAeneHo
KONTMYECTBO eNIeKTPUYECTBO Ha efleH efleKTpoMeTap.
[0 3anuLyBa NOTEHLMjanoT WTO TOj ro nokaxysa. Ha
e/IeKTPOOMETapoT HOCK [1Ba NaTh NOronemMo
KONMMYecTBO eneKkTpuyecTso. [0 3anuuysa
noTeHuujanot. Taka npaBu NoBeKe Mepersa. 3a cekoe
Mepetbe ro npecMeTyBa OAHOCOT Of, KONUYEeCTBOTO
enekTpu4ecTso u noteHuumjanot. OTKpuea feka e
KOHCTAHTEH 1 OTTYKa ja BOBeyBa HOBaTa BENIUYMHA,
KanauuTerT.

Ha rnaBata Ha enekTpoMeTapoT nNocTaByBa Tena co
pasnuyHu 0bnuum n ronemuHn. Mepu konunuecTso
efleKTPMYeCTBO M NOTEHLMjan 3a cekoe of TenaTa.
3aksyyyBa [ieKa 3a pasfiMyHu Tena Toj OfHOC e
pasnuyeH. OTKpKUBa AeKa KanauuTeToT 3aBUCH O
rofIeMUHATa Ha TeSIOTO U 0, HErOBUOT 06MUK.

MopMupa KOHAEH3aTop Of f,BE MeTasIHU NIoun,
nocTaBeHU Ha MerycebHO pacTojaHue of okony 2 cm.
MpBaTa e hMKCHa, HaeneKTpM3npaHa u NoBp3aHa Ha
efleKTpoMeTap, a BTOpaTa e 3a3eMjeHa U MoXe [ja ce
nomecTysa.

MMoMery HUB BHECYBA NN0YM Of, Pa3/IMYHM
M30/11aTOpPU/AMENeKTPULM: CTUPONOP, KHUTA, LPBO,
NiacTyKa, CTakso. 3aKyyysa feka npu Toa
noTeHuujanoT ce Hamasnysa. [ToBTOpPHO CO NOMOLL Ha
chopmMynaTa co 0AHOCOT Of, KONIMYECTBOTO
eIeKTPMYeCTBO M NOTEHLMjaNoT, 3aK/yvyBa feKa 0BOj

2.1. cTekHe 0CHOBHM No3HaBaka
3@ eNeKTpUYeH KanauuTeT u
KOHAeH3aTop;

2.2. HaBeyBa 03HaKa M MepHa
eAMHULA 33 KanaLMTUBHOCT Ha
KOH/eH3aTopoT

2.3. npecMeTyBa KanauuTeT Ha
KOH[eH3aTopoT

2.4. npeno3HaBa cepucka BpcKa
Ha KOHZA.EeH3aTopyu 1
npecMeTyBa BKyMNeH KanauuTer.

2.5. npeno3sHasa napanenHa
BPCKa Ha KOHJ,eH3aTopu 1
npecMeTyBa BKyMeH KanayuTerT.




CUCTEM UMa MNoroJieM KanayuTeT.

e JanomecTtyBa BTOpaTa napasnesiHo BO OAHOC Ha
ApyraTa, co Toa LWTO pacTojaHNeTo OCTaHyBa
nocrojaHo. 3abenexysa feka Co HamanyBatrbe Ha
aKTWBHATa NOBPLUMHA NOMEFy N0YUTe, NOTeHLMjanoT
ce 3ronemysa. OTTyKa 3aknyyyBa feka KanauuTtetor
3aBUCH Of MOWTMHATA, OAHOCHO CO HaMasyBame Ha
MIOLITUHATA, Ce HamanyBa U KanauuTeToT.

e JanomecTtyBa BTOpaTa nnoya napanesHo Ha NpBsara,
MNPW LITO aKTMBHaTa NOBPLUKMHA OCTaHyBa NOCTOjaHa, a
ce MeHyBa pacTojaHUeTo NoMery niaouunTe.
3abenexyBa fieka NOTEHLMjanoT ce MeHyBa, OAHOCHO
CO 3rofieMyBatb€e Ha pacTojaHMeTo ce HaMasyBa
noTeHLMjanor.

. PeanM3Mpa LWeMHU 3a NoBp3yBake Ha KOHOEH3AaTOPU

o Kopuctu PhET cumynaumja 3a pa ja ucnuta
3aBMCHOCTA HA KanauuTeToT Ha eleH njoyecT
KOHA,eH3aTop 0/, MJIOLITUHATA Ha MJIoYnTe U
pacTojaHMeTo nomery HUB.

anHOF 3d 3dBUCHOCT Ha KanayuTeToT Ha rJioyecT
KOHAEeH3aTop

https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=elpole kondenzator&l=bs

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

o Hacoku 3a uctpaxysare:

- LLITo ce cnyyyBa co KanauMTeToT Kora Ke Ce UCKIy4H



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

baTepujaTta of KOHAEH3aTOPOT?

- Lo ce cnyyysa co HanoOHOT Npu 3ronemyBarbe Ha
MAOLITUHATA HA KOHAEH3aTOPOT CO BK/IyYeHa 1 UCKTyYeHa
baTepuja?

- 30LWTO Ha MOMarno pacTojaHue (noronema NAoOWTMHA),
MOXXE€ KOHJEeH3aTopoT Aa cobepe noBeKe enekTpuYeH
nonHex? LLTo ce cnyyysa co eHeprujaTta Ha
KOHJ,eH3aTopOT Kora ce MeHyBaaT Mo TnHarta u
pacTojaHueTo?

MeTopu:
e [luckycuja
e /lcnutyBama
o Mepemne

e HayuHo nctpaxysate

Kako 3ameHa 3a peanHuTe ekcnepuMeEHTH ce KopucTaTa
cumynauumn u Bugeoknunosu. PaboTtata co nogatouure,
HMBHaTa 0bpaboTKa M aHanM3aTa Ha pe3ynTaTuTe e ucTa
KaKO Kaj peanHuTe eKCnepuMeHTH ONULLAHU NPETXOLHO.




copmupa cTpyjHO
KOJ10 COrnacHo
TEXHUYKO-
TEXHOMOLLUKA
LOKyMeHTaLmja
3apaaM NpaKkTUYHO
AOKaXyBare Ha
OMOBMOT 3aKOH;

Coppxunu

Enextpuuna ctpyja

CtpyjHo konowu
HeroBuTe enemeHTy

OMoB 3aKoH 3a fien u
LLeno CTPYjHO Kono

Moumu

Enektpuyna ctpyja u
jaunHa Ha cTpyja

Amnep
EnexktpomoTopHa cuna
CrpyjHo kono
AmnepmeTtap
Bontmetap
[MpekunHyBau

M3Bop Ha enekTpuuHa
cTpyja

AKTMBHOCTH

Enexktpusupa enektpockon. Bo Heroea 6nu3uHa

noctaByBa  ylWwTe  €AeH  HeHaeneKTpU3MpaH
enektpockon. [u cnojyBa rnaBuTe Ha pABaTta
efleKTPOCKONM €O MOMOL  Ha  CMPOBOJHUK.

Habmynysa wro ce cnydya. Moxe BapujaHTa Ha
eKCMepuMMeHTOT, nomery [BaTa eneKTpocKonu pa
noBp3e [uruTasneH amnepmetap, Koj ke perucrpupa
npoTeKyBate cTpyja. Tpeba pa 3abenexu unu
HacTaBHUKOT Tpeba fa ro HaBefe Aa 3abenexu Aeka
BTOPWOT €NeKTPOCKON Ce HaenekTpusupa. 3a Taa uen
nonHexuTe Tpeba Aa NOMUHAT HU3 XuULATa fa JojaaT
O  BTOPUOT  efnleKTpockon.  Toa  HacoyeHo
NPOTEKyBatbe Ha efIeKTPUYHUTE MOJSIHEXU F0 BUKaMe
enleKTpUYHa CTpyja.

Mepu HanoH Ha 6atepuja. CoctaByBa epHoCTaBeH
CTPYjHO KOSIO Of M3BOP, MPEKUHYBay W NOTPOLLYBaY.
Mepu HanoH Ha MOTPOLUYBAYOT U jauMHa Ha CTpyja
LUTO TeYe HKU3 NOTPOLLYBAYOT.

"o oTkpnBa OMOBMOT 3aKOH 3a fjen 0f, CTPYjHO Koso.

[0 KOpUCTH CTEKHATOTO 3Haetbe 3a OMOBMOT 3aKoH Aa
onpeaenu/u3Mepu UHAMPEKTHO OTMOP HAa Hemo3HaT
MOTPOLLYBay/OTMNOPHMK.

CocTaByBa pa3rpaHeTo CTPYjHO KOJIO, CO HajMaskKy
TP rpaHku. v Mepu jaumHuTe Ha CTpyMTe BO CeKoja
oA rpaHkute. Ja bapa Bpckata nomery HUB U ro
oTKpuBa npeoTo Kupxodh-oBo npasuro.

3.1. objacHyBa LUTO € eneKkTpUYHa
cTpyja;

3.2 necpuHupa jaunHa Ha cTpyja;

3.3. objacHu wro e EMC;

3.4.1o neduHupa nommoT
eNeKTPUYEH HanoH;

3.5. cBp3yBa BonTMeTap BO
CTPYeH Kpyr v Aa u3mepu
HamnoH;

3.6. coctaByBa 1 aHanusupa
CTPYjHO KOO CO OCHOBHMY
eneMeHTy;

3.7. 10 NnpencTaBy LWEMaTCKM
peasiHoTO CTPYjHO KONo;

3.8.ja objacHu ynoraTa Ha cekoj
Ofi eNeMeHTUTe BO CTPYjHOTO
Kono;

3.9. ja onpepenyBa HacokaTa Ha
efleKTpUYHaTa cTpyja Bo
CTPYjHOTO KOJIO.




e [0 Mepu BHATPELUHMOT OTNOP Ha U3BOP.

o CocraByBa CTpyjHO KONO 0 W3BOpP, MPEKMHyBay,
NPOMEHJIMB OTMOPHUK, aMnepMeTap 1 BONITMeTap.

e Ja Mepu eneKkTpoMOTOpHaTa CUia Ha M3BOPOT, KaKo
HamoH Ha KpauwTaTa Ha WM3BOPOT Kora TOj He e
onTepeTeH co noTpowysay. Mepu jaunHa Ha CTpyja 3a
noBeke pasfMYHM BPEAHOCTM HA NPOMEHIUBMOT
otnopHuk. Co npumeHa Ha BTopoto Kupxod-oBo
NpaBuno ja NnpecMeTyBa BPeJHOCT aHa BHATPELUHNOT
0TNOP Ha U3BOPOT.

o Kopuctu PhET cumynauumja:

OMoB 3akoH:
https://phet.colorado.edu/sims/html/ohms-
law/latest/ohms-law_en.html

CrpyjHo kono:
https://phet.colorado.edu/sims/html/circuit-
construction-kit-dc-virtual-lab/latest/circuit-
construction-kit-dc-virtual-lab_en.html

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

https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=ele_vnitrni_odpor&l=bs
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MeTtogu:

«  [lemoHcTpauuja
* Ananusa

«  HayuHo uctpaxysare

Kako 3ameHa 3a peanHuTe eKCMepuMEHTH ce KopucTaTta
cumynauumn v Bugeoknunosu. Pabotata co nogatouuTe,
HMBHaTa 06paboTka M aHanu3aTa Ha pe3ynTaTuTe e UcTa
KaKo Kaj peanHu1Te eKCrnepuMeHTHU OMNULLAHN NMPETXOAHO.

“3BpLLYyBa paboTHM
onepawmu co
eneKTpPUYHM
OTMOPHWLM BO
Pa3fIMyHM CTPYjHU
Kona;

Coppxunu
- EnextpuueH otnop

- Kupxodosu npasuna.
Bp3yBatbe Ha
MOTpPOLLYBaym
(enekTpuuHu
OTMOPHMLM) BO CTPYjHO
Kono

- Pabota v eHepruja Ha
eneKTpUYHa cTpyja —
Llynos 3akoH

Moumu

- OTnopHuk -
noTpoLuysay

- llynos 3akoH

AKTUBHOCTH

Ja ucnutyBa 3aBUCHOCTa Ha eNeKTPUYHMOT OTMOP Of,
LOJKMHATA Ha CNPOBOLHUKOT

Bo cTpyjHO koMo noBp3yBa U3BOp, aMnepmeTap,
BONITMeTap U Xuua unj otnop Tpeba aa ce CNUTyBa.
BHMMAHMWE: He Moxe aa ce ynoTpebu obuyHa
bakapHa XwLa nopaau MPeMHOry ManuoT OTMop.
Tpeba pa ce ynotpebu rpejHa xuLa, co noronem
0TMOp. 3a pa3NMYHU HAMOHK, Ce MEPU jaunHaTa Ha
CTpyjaTa 1 0TNOpOT ce [06MBA KaK OJHOC Of HAaMOHOT
M jaumHaTa Ha cTpyjaTa.

Ha MecToTO Ha XuLaTa BKIyyyBa fpyra nofonra
xuua. o NnoBTOpyBa MCTpaXyBarETO.

Taka npaBu Meperba 3a XULM CO HajMaskKy Tpu
Pa3IMUYHU JOSKUHMW.

OTkpuBa Aeka eneKTpUYHUOT OTNOop e
NpaBoOMNpONOpLMOHANeH CO JO/KMHATA Ha

4.1. necpuHupa nommoT
eN1eKTPUYEH OTMOP KaKo
CBOjCTBO Ha CMPOBOAHMKOT;

4.2. onuwyBa KBanUTaTUBHO U
KBQHTUTATUBHO 3aBUCHOCTA Ha
eNIeKTPUYHUOT OTMOP Of,
AOJDKMHATA, MIOLWTMHATA Ha
HaNpeyHMOoT NpeceKk U BUAOT Ha
cyncTaHuujaTa;

4.3.pa3bupa cylituHaTa Ha
nouMmoT cneumnduyeH
eNleKTpUYeH oTrnop

4.4. Bp3yBa OTNOPHMLM BO
C/T0XXEHU CTPYjHM KOna

4.5.Tw npumeHysa Kupxodgosute
npasuna 3a peluaBare Ha
e[4HOCTaBHM CTPYjHM KoNa

4.6. u3Mepu 1 npecMeTa




Enexrpuuen otnop - Om
(Q)
oMMeTap

Cneumnduuen
eNIeKTpUYeH oTnop
PaboTa Ha enekTpuyHa
cTpyja

Liyn (J)

MoKHOCT Ha eneKkTpuYHa
cTpyja

Bar (W)

lMoTpolueHa enekTpuYHa
eHepruja

Kunosatuac (kWh)

CNpoOBOAHUKOT.

Ja MCNUTyBa 3aBUCHOCTA HA €/IEKTPUYHUOT OTNOP O
HarnpeyHuUoT rnpecek Ha CNpoBOAHUKOT

Bo cTpyjHo Kono nosp3yBa u3BOp, amnepmetap,
BONITMeTap U Xuua uuj oTnop Tpeba Aa ce ucnutysa.
BHUMAHWE: He Moxe pa ce ynotpebu obuuHa
bakapHa >uua MOpaaM NpPeMHOry ManuoT OTMop.
Tpeba pa ce ynoTpebu rpejHa »uua, co noronem
oTNop. 3a pas3nnUYHM HaMoHW, Ce MEepMU jaumHaTa Ha
cTpyjaTa ¥ oTmopoT ce JobuBa Kako OJHOC Of
HaMoHOT M jaunHaTa Ha cTpyjaTa.

MapanenHo Ha xwuuaTa BKyyyBa ylWTe efHa McTa
TakBa XuLa. [0 NoBTOpYBa MCTPaXyBaH-ETO.

MapanenHo BkyyyBa ywwTe efjHa UCTa TakBa xuua. [0
NOBTOPYBa MUCTpaxKyBatbeTo.Taka npasBu Meperba 3a
HajMarKy TpW nNapanenHo BP3aHu XULW.

OtkpuBa  [feka  eneKTpUYHMOT  oTnop e
obpaTHomponopuuMoHaneH co  JO/DKMHATa  Ha
CNPOBOJHUKOT.

[lBaTa pe3ynTtatu ru cnojysa BO efieH 3aKyyok.
OTTyKa, OTKpMBA AeKa BO CUTe Cllyyam ako ro nofenu
OTMOPOT CO OAHOCOT Of [O/MKMHATA U HANPEYHUOT
npecek, cekorall f,o0buBa KOHCTAHTHA BPeJHOCT. Taka
ce BOBeAyBa NOMMOT 3a crneunduyeH enekTpuyeH
oTnop.

Op nobueHuTe pesynTtatu 3a cneunduyHUOT
eneKTpuyeH oTrnop, npebapysa noaaTouu no
WHTEPHET W Haora ofj Koj MaTepujan e HanpaBeHa

MOTPOLUEHA eNIeKTPUYHA
eHepruja

4.7. npecmeTyBa
eKBUBaNeHTeH/BKyMNeH 0Tnop
Ha CEpUCKU M napanenHo
CBp3aHK NOTPOLLYBayK;

4.8. objacHu npakTUyHaTa
NPUMEHA Ha pa3fiMyHUTE
noTpoLUyBayu;




xuuara.

Mpunor:

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

PhET Cumynauuu:

OTnopHocr:
https://phet.colorado.edu/sims/html/resistance-
in-a-wire/latest/resistance-in-a-wire_en.html

Kupxocosu npasuna

CocTaByBa pa3rpaHeTo CTPYyjHO KOO, CO HajMaskKy Tpu
rpaHku. [ 1 Mepu jaumHuTe Ha CTpyuTe BO CeKoja of,
rpaHkuTe. Ja 6apa BpckaTa noMery HUB 1 ro OTKpUBA
npsoTo Kupxodoso npasusno.

CocTaByBa efjHOCTaBEH CTPYEH KPYr Of U3BOP,
npeKuHyBay, NoTpoLLIyBay/cBeTUIKa, aMnepMeTap 1
BONITMeTap 3a Mepetbe 0Trop.

Mepu 0TMop Ha pasnnNyHK OTNOPHULM/NOTPOLLYBaYM,
AMPEKTHO (CO OMMeTap) 1 UHAMPEKTHO (NpeKy Mepetse
HaMoH U jauunHa Ha cTpyja).

MoBp3yBa ABa OTNOPHMKA/NOTPOLLYBAYN CEPUCKM U IO
MEpU HUBHUOT 3aeHUYKM oTrop. [lobreHata
BPeAHOCT ja MOBp3yBa CO NOeANHEeYHaTa BpeJHOCTa Ha
oTnopuTe Ha oTnopHuuuTe. [paBu 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
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Mepetba, 3a HEKOJIKY pa3nnyHu KOM6MHaU,VIVI.

OTKako Ke ja oTKpue BpcKaTa nomery noefjuHeyHuTe
OTNOPU M BKYMHWOT, NpaBu Mepersa 3a NoBeke of ABa
CepUCKM NOBP3aHW OTMOPHULM U1 ja NOTBpAYBa
OTKpMeHaTa BpCKa

MoBp3yBa fiBa OTNOPHMKA/NOTPOLLYBaYM NAPaNEsHO U
ro MEepu HUBHWOT 3aefHuYkK otrop. OBaa Bpcka e
MOTELLKa 3a ja MOXaT yYeHULUTe efHOCTaBHO Aa ja
OTKpMjaT, Na 3aToa ja 406MBaaT 0f HACTABHUKOT, a Te
camo Tpeba fa ja nposepar.

Pabota 1 eHepruja Ha enekTpuyHa CTpyja

Hu3 puckycuja, co no3HaTh NpUMepH 3a MexaHUuKa
eHepriuja, ce 4oBeyBa yYeHMKOT BO CUTYaLMja [ia ja
BoBefe paboTaTa Kaj enekTpuuHa cTpyja.

CocTaByBa e[JHOCTaBEH CTPYEH KPYr Of U3BOP,
NpeKMHyBay, NoTpoLUyBay/CBETUIKA, aMnepMeTap U
BonTMeTap. [M ucnutyBa nogaTouuTe KoM MoXe fa rm
HajAe Ha NOTPOLUYBAYOT: paboTeH HanoH, MOKHOCT W
Op. YUEHUKOT Cé yLITe He 3Hae 3a MOKHOCT Ho Tpeba
A 3abenexu feka NoKpaj ocTaHaTUTe NogaToLM, Ha
MOTPOLLYBAYOT MMA HEKOja 3@ Hero Heno3HaTta
Be/IMYMHA uMja eguHmuLa e obenexeHa co W. Mepu
jauMHa Ha cTpyja 3a BpeAHOCT HA HaMOHOT ejHAKBa Ha
paboTHWOT HamoH. M MHOXW jaunHaTa Ha cTpyjaTa u
HaMoHOT v Tpeba fa 3abenexu feka BpeJHoCTa Koja
ja nobuea e egHakBa/MHory 611CcKa Ha oHaa
BeJIMYMHA Ymja egnumnla e obenexeHa co W. OTtyka




ce BOBeJyBa MOKHOCTa U Kaj eNleKTpuUyHaTa CTpyja.

[MpaBu Mepetba 3a jaunMHaTa Ha CTpyjaTa Koja Teye Hu3
NOTPOLLYBaYOT 3@ BPeAHOCTU Ha HaNOHOT MOManu of
paboTHMOT HanoH. Ja NnpecMeTyBa MOKHOCTa U
3aKJlyyyBa [ieka MOKHOCTa Ce MeHyBa CO MeHyBatbe
Ha HaNoOHOT Ha KpauLUTaTa Ha NOTPOLLYBAYOT.

CocTaByBa efjHOCTaBEH CTPYEH Kpyr Of U3BOP,
NpeKMHyBay, NOTPOLLYBay/CBETUIKA, aMnepMeTap U
BOJITMETAp 33 MepeHe OTMop.

lpaBaT npecMeTKy 3a NoeMHEYHUTE MOKHOCTH Ha
NOTPOLLYBaYMTE BO NPETXOLHUTE EKCMIEPUMEHTH,
KaKo 1 3a BKYNHUTe MOKHOCTU. [ juckyTupaart
BpCKUTE.

Mepw noTpoLueHa enekTpuyHa eHepruja MUHAUPEKTHO
(co Meperbe HamoH, jaunHa Ha cTpyja 1 Bpeme) 1
AMPEKTHO (co enexkTpuyHo 6pouno). M1 cnopeaysa
A0OMeHNTEe BPeAHOCTU U M AUCKYTUPA EBEHTYANHUTE
passnKMm.

MeTopu:

Ounckycuja

JemMoHcTpauyja

Mepemne

Hymepuuko npecmeTyBame

TabenapHo v rpachuuko cpenyBarbe Ha NofaToLy

HayuHo nctpaxysame




Kako 3amMeHa 3a peanHuTe eKCMEpPUMEHTH Ce KopucTaTa
cumynauum v Bugeoknunosu. Pabotata co nogatouute,
HUBHaTa 0bpaboTKa W aHanM3aTa Ha pe3ynTaTuTe e UCTa
KaKO Kaj peanHuTe eKCnepuMeHTH ONULLAHU NMPETXOLHO.

OMnuLLIyBa Teuetse
eneKTpUYHa CTpyja
HU3 TEYHOCTU U
racoBu;

Coppxunu

- Teuerbe enekTpuyHa
CTPYja HU3 TEYHOCTH

- Teueme enekTpnyHa
CTPYja HU3 racosu

Moumu

- [Mo3uTnBHM joHK

- Heratusuu joHn

- Enextponut

- EnextpuuHo npasHere

- Jonusauuja

AKTMBHOCTH

o CocraByBa eHOCTaBHO CTPYjHO KOO O U3BOP,
npeKuHyBay, amnepmertap/cBeTUKa U HAMECTO
NoTpoLLyBay yaLla co Boga. [0 Bknyyysa KONoTo u
3abenexysa fanu aMnepMeTapoT NOKaXxyBa Teuere
CTPyja HU3 KonoTo (Aanu ceeTn cBeTunKata). Bo
BOAATa fjoAaBa efHo npcTocdhaT CoN U NpoMeLLyBa.
3abenexysa fianu ce CMEHM HELUTO BO CTPYjHOTO
kono. [logasa ywTe egex npcrodat con. o
NOBTOPYBa EKCMEPUMEHTOT 3a YLUTe HEKOJIKY
pofasatba con. [ guckyTupa pesyntaturte u Hocu
3aKJTy4OK [leKa BO XeMUCKM YMCTa BOJA He Teye CTpyja
W [leKa CO 3rosieMyBatbe Ha KOHLeHTpaLmjaTa Ha
CONTa, jauMHaTa Ha CTpyjaTa pacTe.

e [0 noBTOpyBa eKCNEPUMEHTOT, HO Cera Co LueKep
HaMeCTo CO COM. 3aknyyyBa fieKa Bo 0BOj C/yyaj He
noctou ecpekT 3a Koja buo KOHLEeHTpaLuja Ha LweKep.
LLlekepoT He gucoumpa Ha joHM.

o CocTaByBa eHOCTaBHO CTPYjHO KO0 O U3BOP,
npeKkuHyBay, amnepmeTap/cBeTuska u HaMecTo
noTpoLLyBay yaLia co Boaa. Bo Bogata fonasa egHo
kacheHo naxxmye kucenuHa. 3abenexysa fanu ce
CMEHW HewuTo BO CTPYjHOTO Koso. [lopasa ywTe egHo
naxuye kncenunHa. o noBTopyBa eKCNepUMEHTOT 3a

5.1. objacHu feKka HKU3 XeMUCKH
YnCTa BOAA He Teye CTpyja;

5.2. objacHyBa peka co
3ronemyBatbe Ha
KOHLeHTpaumjaTa Ha
eNeKTPoNuUTOT BO BOAATA,
jaunHaTa Ha cTpyjaTa pacTe;

5.3. npaBu pa3nuka mery
MEeXaHU3MUTe Ha Teuerbe Ha
CTPYja HXA3 TEYHOCTM U FracoBM;

5.4. npepnoxu HaumHu 3a
joHM3Mpatbe Ha racoT co uen fa
ro HanpaBsu CNPOBOAEH.




yLUTe HEKOJIKY fofjaBama KucenuHa. ['m guckytupa
pe3ynTaTuTe U HOCU 3aKNy4OoK [ieKa CO 3rofieMyBame
Ha KOHLeHTpaLmjaTa Ha KUCenuHaTa, pacte u
jaunHata Ha cTpyjaTa.

['0 noBTOpYBa €KCMEPUMEHTOT, HO Cera Co afIkoxXo
HaMeCcTOo CO KUCennHa. 3akyyyBa Aeka BO 0BOj CJ1y4aj
He nocTou echekT 3a Koja 610 KOHLEeHTpaLyja Ha
ankoxonot. ANKoXosoT He AUCOLMPA Ha jOHW.

Mpunor:

https://www.vascak.cz/data/android/physicsatschool/t
emplateimg.php?s=elkap akumulator&l=bs

CocTaByBa efJHOCTaBHO CTPYjHO KO0 0f U3BOP,
npeKkuHyBay, amnepmertap/cBeTUIKa U HAMECTO
MOTPOLLYBay yalua co Boja

MeTopu:

Huckycuja
JemMoHcTpauuja
Ananusa

HayuHo nctpaxysatbe

Kako 3ameHa 3a peanHuTe eKCnepuMeHTH ce
KopucTaTta cuMynauum v Bugeoknunosu. Pabortarta co
nopaTtouuTe, HUBHATa obpaboTka M aHanM3aTa Ha
pe3ynTaTuUTe e UCTa KaKo Kaj peasHuTe eKcrnepuMeHTy
OMULLIAHU NPETXOAHO.



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

aHanusupa
WHAYKTUBHOCT;

Coppxunu
- MarHetHo none

- EpcTtepod ekcnepumenTt
n AMneposa cuna

- JlopeHuoBa cuna

- MareTtHa ungykuuja u
MarHeTeH dnykc

- EnextpomarHetHa
nHaykuuja. Jlenuos
3aKOH

Monmu

- MarHeTtHu cunosu
JIMHUK

- MarneTHa nHaykumja
- Tecna

- MarHeteH dnykc

- Bebep

- Amneposa cuna

- JlopeHuoBsa cuna

- JleHuoBo npasuno

- Enextpomarnertna
MHAOyKLUWja
- WMupyumnpana EMC

AKTMBHOCTH
e McTpaxyBa HAyKLMja BO KaneMm CO MarHer.

> KaneMm e npuknyyeH Ha oceTnms BonTMeTap. MarHet
BHeCyBa BO M3HeCyBa O/} KasieMoT CO CEBEPHUOT MoJI.
HabsbyayBa WTo ce cyyyBa CoO UHCTPYMEHTOT.
3abenexysatrbaTa ru 3anuiwysa. [0 ABMXM kanemoT
HaMecTo MarHeToT. 3abenexyBarbaTa rv 3anuilyBa.
[0 BWXM MarHeTOT co noMana bp3uHa. v 3anuwysa
W Tue 3abenexysarba.

> [0 noBTOpyBa eKCNEepPUMEHTOT, HO Cera Co jy)KHUOT
non. Habrbynysa fanu MMa Hekaksa passnnka Bo
OAHOC Ha NPBMOT ekcnepumeHT. [0 3anuwyBa v Toa.

> [0 noBTOpyBa eKCNEepPUMEHTOT CO efleKTPOMarHer,
HaMecTo CO MarHer.

» [0 o0cTaBa MarHeToT BO BHATPELUHOCTA Ha KaneMmoT 1
6e3 na ro ABMXXM ro BKy4yBa U ro Uckydysa. Ja
MeHyBa jauMHaTa Ha CTpyjaTa BO eJIeKTPOMarHeToT 1
ro NOBTOpYBa eKCrnepuMeHTOT. 3abenexyBarbaTa rv
3anuuysa.

e 3akauyyBa anyMUHWUYMCKU NPCTEH Aa BUCK Ha KOHELL.
BHecyBa MarHeT Bo npcTeHoOT 1 HabsbyAyBa LITO ce
cnyuysa. [0 u3HecyBa MarHeToT 1 HabsbyyBa LWTO ce
cnyuysa. Habmynysarata rv 3anuiuysa.

» 3akauyBa fja BUCU Ha KOHeL, Apyr NPCTeH Koj uma
NPeKuH, He e 3aTBOpeH. [0 noBTOpYyBa
eKCnepuMeHTOT.

6.1. ro TonkyBa NOCTOEHETO Ha
MarHeTHO MnoJne Npeky 4ejCcTBO
Ha MarHeTHa cuna;

6.2 ja objacHyBa nojaBaTa Ha
copMupatbe Ha MarHeTHoO nosne
0KOJy CNPOBOAHUK HU3 KOj
Teue eNleKTpUYHA CTPYja;

6.3 rn objacHu KapaKTepUCUTKUTE
Ha MarHeTHOTO Mnone Bp3
0CHOBA Ha 06NUKOT Ha
MarHeTHUTE CUNOBU IMHUK;

6.4. ro kopuctu JleHuyoBoTo
npaBuo 3a Aa rm oapenm
HaCOKMTe Ha amnepoBaTa U
nopeHLIoBaTa cuna;

6.5. rv pecbmHupa MarHeTHaTa
MHAYKLMja U MarHeTHUOT
nykc;

6.6. ro KopucTH 3aKoHOT 3a
WHAYyUMpaHa eneKTPOMOTOPHa
cvna 3a Aa ja TofIKyBa nojasaTta
Ha eNeKTpOMarHeTHa
MHIOYKLWja.




- WMupyuupana
efleKTpUYHa cTpyja

» WHpyumparbe Ha CTpyja BO CMPOBOAHUK KOj Ce [iBUXM
BO MarHeTHO Mose.

> [lpyrvt HaunHKW 3a MHAyUMpatbe Ha CTpyja.
Mpunor

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

emplateimg.php?s=mag_indukce accel&|=bs

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

> WHpyumpare Ha CTpyja BO CNPOBOAHMK KOj Ce [BUXU
BO MarHeTHO norne.

> [lpyru HauuHu 3a MHOyuUMpatbe Ha CTpyja.
MeTopu:

«  [uckycuja

«  [lemoHcTpaumja

+  Ananusa

*  HayuHo uctpaxysame

Kako 3aMeHa 3a peanHuTe ekcnepuMeHTH ce KopucTaTa
cumynauum v Bugeoknunosu. PaboTtata co nogartouute,
HMBHaTa 06paboTka U aHanM3aTa Ha pe3ynTaTuTe e UCTa
KaKo Kaj peanHuTe eKCnepuMeHTU ONULLAHM 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

onuuwysa
MonycnpoBOAHULN-
eNeKTPUYHH
eNeMeHTU: MoAH,
TPaH3MCTOpY U
WHTerpupaHm
Kpyrosu.

Coppxunu

MonycnpoBogHWLm
P-N konTakr. lnoga
TpaHn3uctopu

WNuTerpanuu kona

Moumm

ConcrBeHa
MPOBOANUBOCT

MpumecHa
NpoBOAJSIMBOCT

Nu P tun
MosTyCNPOBOAHUK

P-N koHTakT
[vopa
TpaH3ucTop

WNuTerpantu kona

AKTMBHOCTH

e JaMepu BonT-amMnepckaTta KapakTepucTHKa Ha
noNycnpoBOAHNYKA JM0a.

» ®opmMupa CTpyeH Kpyr o[, U3BOP, NpeKnHyBay,
noslycCnpoBOAHMUYKA [M0Jia, aMNepMeTap 1
BonTMeTap. [lnoaara ja noBp3ysa BO CrpoBOAHa
HacoKa.

» npaBu HajMarnkKy neT Mepetba Ha jaunHaTa Ha
CTpyjaTa 3a pa3nuyHu BpeAHOCTM Ha HaMoHOT.

e [lvopataja noBp3yBa BO HemponycHa Hacoka. [1pasu
HajMasiKy neT Mepera Ha jaunHaTta Ha CTpyjaTa 3a
Pa3nUYHN BPESHOCTM HA HAMOHOT.

e [ucnojysa fBeTe cepun Mepetba BO efiHa 3ae[JHUUKA.
MepetbaTa ru npukaxysa rpacuyku. Ja oTkpusa
NnpoMeHaTa Ha eNeKTPUYHUOT OTNOP Ha AMoAaTa Co
NPOMEHa Ha HaNoHOT 1 0Baa 3aBUCHOCT YYEHUKOT
Tpeba Aa ja npeno3Hae Kako KapaKTepuUCTUKa Ha
HEOMCKM NOTPOLLYBay.

o Kopuctu cumynauuja 3a ga ro ucnurysa
MexaHU3MOT Ha paboTa Ha NoyCNpoBOAHNYKATA
Avopa:

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

e [lpuHumn Ha paboTa Ha guofa.

NpWOr :rpeyos Cnoj

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

templateimg.php?s=pol_graetz&I=bs

e AHanusa Ha cny4aj (case study) Ha Hekoja no3HaTa

7.1. onuwwe enekTpuyHaTa
CNPOBOAMBOCT Ha
MoNycnpoBOAHMUKOT;

7.2. 0objacHu npumecHaTa
CNPOBOAJIMBOCT Kaj
MoslyCnpoBOAHULUTE.

7.3.06jacHM KOHLENTOT Ha
co3pgasambe Ha P-N koHTakToT;

7.4. cchatv 3HaUEHETO U
npaKkTUYHaTa NpUMeHa Ha
AvofaTa, TPaH3UCTOPOT ¢
WHTErpasiH1M Kona Bo
npaKTUKaTa U COBpPEMEHaTa
TexHonoruja

7.5. objacHyBa 3a TUNMYHUTE
npeTcTaBHULM Ha
MonynpoBOLHULUTE U HUBHA
NpMMeHa BO KOMrjyTepckaTa
TexHonoruja



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

npeTnp1eMayKa - TeXHONoLWKa KoMnaxuja (np.
EnextpuuHo Bo3uno Tecna)

Cumynauum

N u P Tun nonycnpoBogHuk:
https://www.youtube.com/watch?v=0yC02DWg3ml

Tpan3ucrop:
https://www.youtube.com/watch?v=FODFowmDfvY

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

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

MeTopu:
*  [unckycuja
*  Mepete
*  Hymepuuko npecmetyBame
«  TabenapHo v rpachmuko cpefyBarbe Ha NOAATOLM

*  HayuHo uctpaxysame

Kako 3amMeHa 3a peanHuTe eKCMepUMEHTH ce KopucTaTa
cumynauum v Bugeoknunosu. PaboTtata co nogartouute,
HUBHaTa 06paboTka U aHanM3aTa Ha pe3ynTaTuTe e UCTa
KaKO Kaj peanHuTe eKCnepuMeHTH ONULLAHU 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

Mogynapxa eguuuya 2: ATOMCKA U JALLPEHA ®U3UKA (30 uaca)

- TWTONKyBa
pa3fiMyHNUTE BUL0BU
Ha CNeKTpU u
paboTaTta Ha nacepoT
KOPUCTEjKM K
Jappenunot u
Boposunot Mmogen Ha
aToOMOT M UCTUTE Aa
T KOPUCTU NpU
objacHyBame Ha
LPYru nojasu;

PacejyBatbe Ha a-
YecTULM Of TeHKa
MeTanHa donuja

- [NnaHKoB 3aKoH K
“aea 3a KBaHT

- bopos Mogen Ha
aTomoT

- Ancopnuwuja,
CMOHTaHa u

CTUMyNMpaHa eMucKja

- Jlacepu
- Buposu cnektpu

o PasrnepyBatbe 1 aHanusupatbe Ha pacejyBareTo Ha a-
4ecTULM of, TeHKa MeTanHa onnja Co KOpUCTEeHEe Ha
KOMNjyTepcka cumynauuja:

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

o [lnckytuparbe  3a jagpeHMOT MoOAen Ha aToMoT W
BOBe/yBat-€ Ha NOMMUTE aTOMCKO jafipo U eNeKTPOHM.

e [luckyTupare Ha npuumHuTe Kou gosene fo [naHkosara
Maeja 33 KBAHTOT MO  MPeTXOAHO  HanpaBeHu
UCTpaXxxyBatba.

° MCTpa)KYBaI-be U OUCKYTUPake 3a BOpOBVIOT Monoen Ha
dTOMOT.

e Pasrnepysatbe, aHanusnpatrbe M AUCKyCHja Ha PasiMyHM
BU[,0BU CMEKTPM.

MCTpa)KyBal-be M OUCKYTUPpatbe 3a JlaCepoT U HeroeaTta

Pepn | Pesyntatu op yueme CoppXvHU 1 nonMu AKTUBHOCTM 1 MeTOAM Kputepuymu Ha oueHyBatbe’
6poj
Yuenukot/yuennukata | Coppxxunm AKTUBHOCTH YueHuKoT/yueHnukaTa Moxe fa:
Ke bune cnocoben/a - JappeH (nnaHetapeH) | o UcTpaxyBarbe 1 AUCKYTUParbE 3a UCTOPUCKMOT passoj Ha | L1. ja onuwysa cTpykTypaTa Ha
1 Aa: MOJeN1 Ha aTOMOT. MOJ,ennTe Ha aTOMCKOTO jaapo. aTOMOT BO 04HOC Ha

MO3UTUBHOTO jafpo U
HeraTMBHUTE eNIeKTPOHU;

12. ro onuwysa pacejyBareTo Ha
Q-4yecTULUTe Of TEHKA MeTanHa
chonuja kako fokas 3a
jappeHnoT Mofen Ha aToMOT;

13. objacHu HepgocTaToUUTE Ha
jafpeHnoT Mofen Ha aTomoT;

14. ro onuwysa boposunot Mmogen
Ha aToMoT npeky boposute
noctynaty;

15. wnckaxysa pasbupatbe 3a
MOMMOT KBaHT KaKo onpefeneHa
nopuuja (konuuectso) eHepriuja;

1.6. ja npumenysa lnaHkoBara
penauuja 3a eHepruja Ha KBaHT;

" BHeceHw ce CTaH[apAn/MHAMKATOPH 3@ MOCTUIHYBakbe Ha Pe3ynTaTUTe Of y4etbeTo BP3 OCHOBA Ha KOW Ce OMPefenyBaaT KpUTepUYMUTE 3a OLeHyBatbe.



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

Moumu:

aToMm
aTOMCKO jagpo

eNeKTPoHCKa
ob6BMBKa

€1eKTPOHU

Jappex Mogen Ha
aTtomoT

Bopos Mopen Ha
aToMoT

Boposu noctynatu
opbuTu

eHepreTCKM HMBOA
KBaHT

lMnaHkoBa KOHCTaHTa
cdbpekBeHUMja
eHepruja

emMucuja

ancopnuuja
CMOHTaHa emMucHja

CTUMynMpaHa
emMucuja

WHBEp3Ha
HaceneHocT

nacepu

npuMeHa.

e [leMoHCTpaumja 3a NpUMeHa Ha NacepoT CO NMOMOLI Ha
nacepcku nouHTepu (UpBeH, 3eneH WM CWUH  nacep)
pexauun Ha nacep, objacHyBare Ha pusnukuTe epekTy.

e [IpoeKTHM aKTUBHOCTM
PaboTtu Bo Manu rpynu co kopucTere 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 c
https://www.youtube.com/watch?v=7mbCB460DWA
https://www.youtube.com/watch?v=_e7U-48nltA

https://www.youtube.com/watch?v=cJgViCkzg8o

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

MeTtopu:
e [OuCKycKja
e [leMOHCTpauuja
* UCTpaxKyBatbe

e MpeseHTauuja

Kako 3amMeHa 3a peanHuTe €eKCMEpPUMEHTU Ce KopucTaTt
cumynaumu u Bugeoknunosu. Pabotata co nopatouuTe,
HMBHaTa 06paboTKa M aHanM3aTa Ha pe3ynTaTUTe € WUCTa

17. npasu pasznuka mery
ancopnuuja u eM1cuja, Kako 1
Mery CMoHTaHa 1 CTUMynMupaHa
eMncKja;

1.8. ja objacHysa paboTaTa Ha
NIacepoT KaKo M3BOp Ha
MOHOXPOMATCKa CBET/INHA;

19. npasu pasnuka mery
KOHTUHYMPAHU U
LUCKOHTUHYMPAHW CNEKTpH,
NIMHUCKM U NIEHTECTU CNEKTPY,
ancopnuuoH1 U EMUCUOHM
CNeKTpu.



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

KaKo Kaj peasiHuTe eKCrepuMeHTH.

v objacHu cocTaBoT
1 cumMbonoT Ha
aTOMCKOTO jagpo;

CoppxuHu

- CtpykTypa Ha
aToMCKO
jappo.Jagpenu cunu

- EHepruja Ha
CBp3yBatbe Ha
aTOMCKO jagpo

Moumn

- aTOMCKO jagpo

- MpOTOH

- HeyTpoH

- eNIeKTPUYEH MOSTHEX

- MaceH 6poj

- pegneH 6poj

- cuMb0onN Ha aTOMCKO
jaapo

- wm3oTON

- jappeHu cunm

- eHepruja

- pedbeKT Ha Maca

- AjHwrTajHoBa

AkTuBHOCTH
e VcTpaxyBatbe 1 UCKyTUPatbe 3a:
» CTPYKTypaTa Ha aTOMCKOTO jagpo
> KapaKTepUCTUKW Ha aTOMCKO jafipo
» cumbon Ha aTOMCKOTO jafipo
> jappeHuTe cunu.
e [lnckytnpame 3a:
> eHepruja Ha CBp3yBatbe Ha aTOMCKO TO jafpo;
> nedekT Ha Maca;
» cneunduyHa eHepruja Ha CBp3yBarbe Ha
aTOMCKOTO jafipo 1 Heroea cTabunHocT.
e [lpecmeTyBame:
> nedekT Ha Maca
> eHepruja Ha CBp3yBatbe
» cneunduyHa eHepruja Ha CBp3yBatbe Ha aTOMCKOTO
janpo
BO eJHOCTaBHM NpUMepH.
PaboTu Bo Manu rpynu co kopucterse Ha UKT:

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

MeTopu:
e [uCKycuja

* UCTpPaXxyBatbe

21.  roonuwysa cocTaBoT Ha
aTOMCKOTO ja[ipo BO OAHOC Ha
NPOTOHU U HEYTPOHMK;

2.2. r1HaBefyBa NOMHEXMUTE
Ha NPOTOHUTE U HEYTPOHUTE;

2.3, TU KOpPUCTU TEPMUHUTE
.MaceH 6poj" A v ,peneH 6poj’Z
W I KOPUCTU BO CUMBOIOT 3a
03HauyBakbe HAa ATOMCKO jafipo
Avxr,
zX;

2.4 ro kopwucTu u objacHyBa
TEPMMHOT 130TOM;

2.5 rvonuwysa cBojcTBaTa HA
jappeHnTe CMAK 1 BpLUM
cnopefiba co rpaBUTaLUOHNTE U
eNeKTPUYHUTE CUNY;

2.6 jaTonkysa BpckaTa mery
eHepruja Ha cBp3yBarbe Ha
aTOMCKO jagpo 1 fedekT Ha
Maca;

2.7 ja npuMeHyBa penauujaTta 3a
cneuuduyHa eHepruja Ha
aTOMCKOTO jafipo 1 onpefenysa
Herosa CTabuHOCT.



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

penauuja 3a
eKBMBANIEHTHOCT Ha
Maca u eHepruja

6p3uHa Ha
CBET/IMHATA

cneuunduyHa
eHepruja Ha
CBp3yBatbe Ha

* HYMEpPUYKO NpecMeTyBate

Kako 3aMeHa 3a peanHuTe eKCNepUMEHTU Ce KopuCTaT
CUMynauumn v BUSEOKUMOBM.

aTOMCKO jaapo
T TONKyBa CoppxuHu AxkTuBHOCTH 3.1 objacHyBa jappeHu peakuuu;
japperuTe - JappeHu peakuuu o [InckyTupatbe 3a jafpeHn peakuuu. 3.2 u3enHauyBa paBeHKU Of
:JHe);K}?ue;;HM) o VcTparxyBatbe u aUCKyTUpatbe 3a janpeHa ducuja. JaApeHi peakLum KopucTejkm ro

JappeHa ducuja

JappeH peakTop

JappeHa dysuja

Moumm

jagpeHa peakuuja
3aKOoHU 33
3anasyBsatbe

jappo meTa
YecTULa- NPOeKTUN

janpeHa ducuja

e VcTpaxyBatbe M auckyTuparbe 3a jagpeHu (HyxknepHu)
peaKTopu.

o VcTpaxyBatbe 1 fuckyTUpatbe 3a jagpeHa dysuja.

o CnopepyBatbe Ha [Jpyr¥ M3BOPUM Ha €Hepruja Cco
eHeprujaTa WTo ce Ao61Ba BO HyK/IeapHUTE PeaKTopM.

e YTBpAyBatbe Ha NpeAHOCTH 1 cnabocTn co KoMnapaTUBHM
aHanu3u Ha eHepreTCcKUTe pecypcu

° HPOEKTHVI dKTUBHOCTH

PaboTta Bo Manw rpynu co kopucTerse Ha UKT:

https://www.vascak.cz

cMMb0n0T 33 aTOMCKO jafpo;

3.3 ro objacHyBa NpoLecoT Ha
janpeHa ducuja;

3.4 objacHyBa BepuXHa peakuuja;

3.5 npasu pasnuka mery
KOHTpOnupaHa u
HEKOHTPO/IMPaHa BEPUXKHA
peakuuja;

3.6 jaonuwysa paboTaTta Ha
janpeH (HykneapeH) peakTop;

3.7 ro objacHyBa npoLecoT Ha
janpeHa dysuja;

3.8 ja aHanusupa paboTtaTa Ha

HYyKJieapHUTE eNIeEKTPaHU n
€N1eKTPaHN Ha KOHBEHLMOHANHU



https://www.vascak.cz/

- HeyTpoH

- ypaHuyMm

- BEpWXKHa peakuuja

- KoedMLMEHT Ha
pa3sMHOXYyBatbe Ha
HEeyTPOHM

- KpUTWMYHa Maca

- jappeH peakTop

- HyKJleapH#
LeHTpanu

- dy3vja

- NpOTOH

- [eyTepuyMm

- TpULMYM

Metogu:
e [uCKycuja
* UCTpaxyBatbe

e npe3eHTauuja

Kako 3ameHa 3a peanHuTe exkcnepuMeHTn ce KOpUCTat
cuMynaumu n BUOeokKnnnoBu.

ropuea.

rv 0bjacHu
KapaKTepUCTUKUTE U
[ NpaBu pas3nuka
Mery TpuTe BUL0BU
PafMOaKTUBHM

3paum;

Coppxuna

- OTkpuBare Ha
PaAMOaKTUBHUTE

3pauu

- OcHoBHuU
KapaKTepUCTUKM Ha
PaAVoaKTUBHUTE

3pauu

AKTUBHOCTH

e VcTpaxyBatbe 3a OTKPMBAHETO HA PAAMOAKTUBHUTE
3paum.
o [pe3eHTupatbe Ha pe3ynTaTv Of UCTPaXyBatbe.

e /cTpaxyBatbe, AUCKyTUpatbe U aHann3a Ha OCHOBHUTE
KapaKTepUCTUKN Ha PaAMOAKTUBHUTE 3paLiM.

L] HPOEKTHVI AdKTUBHOCTMW.

PaboTta Bo Manu rpynu co kopucTerse Ha UKT:

41 ro objacHyBa OTKpUBaHETO Ha
PaAMoaKTUBHUTE 3paLiy,
XPOHOJI00LLKMY;

42 wpeHTudukyBa o, Buy
3pauy co HaBeyBatbe Ha:

» HWUBHaTa Npupopaa,

> HUBHUTE peNlaTUBHM
joHu3upaukm ecpekTy,

> HUBHUTE penaTuBHU
NPOAOPHM CnocobHOCTH;




MNoumu:

- PaAMOaKTUBHM
3paum

- o,Buny3paum

- 0o, Bunyuectuyn

- @JIeEKTPUYEH NMOJTHEX

https://www.vascak.cz

MeTopu:

e [uCKycuja
* UCTPaxyBare
e aHanu3a

e npe3eHTauuja

4.3 paBanpumepu v objacHyBsa
NPaKTUYHa NpUMeHa Ha a, B ny
3pauy;

44 TonkyBa penaTtuBHM
joHu3upaukm epekTM Ha o, Buy
yecTuTkM (3paum);

4.5 aHanu3uMpa oTKNOHyBatbe Ha
a, B 1y 3paLy Bo eNIeKTPUYHO U

- Y KBaHT MarHeTHO rorne.

- €/IeKTpOH

- JoHM3alpa Kako 3aMeHa 3a peasniH1Te eKCrepuMeHTH ce KopucTar

- NpOAOpHa CMMynauumn v BUAEOKUMOBM.

cnocobHocT

objacHu npomenute | CogpXxuHK AKTUBHOCTH 5.1 ja pecmHupa npupogHaTa
BO PaAMOaKTUBHUTE | _ MpupogHa e Kora ce dpna egHa MoHeTa, BepojaTHOCTa Aa 3acTaHe | PAAMOAKTUBHOCT;
janpa; PafMOoaKTUBHOCT Ha “rnasa” unu “netka” e 0,5, ogHocHo 50 %. Ako 5.2 ro objacHyBa npoLecoT Ha

- AKTUBHOCT Ha
PaAMOoaKTUBHO jafpo
¥ nepuog Ha
nosiypacnarate

- BewrTauka
TpaHcMyTaLuja Ha
aTOMCKO jagpo

cocTojbata “rnaea” npeTcTaByBa paAMoaKTUBHO jafpo,
a cocTojbaTa “neTka”’ e pacnagHaTo jagpo, Toral Moxe
A3 Ce HanpaBwW eKCMepUMEHT CO Mofer.

Ce 3emaat No efjHakBM MOHeTH, Ha Nnpumep of 1 feHap.
Ce dbpnaar Bo epHa kyTuja. Ce BafaT cuTe pacnagHatu
jappa (MoHeTu kou nagHane co cTpaHa ‘netka”) u ce
6pojaT oHWe KoM ocTaHane HepacnagHaT (MoOHeTuTe co
“rnasa”), Ni. Ce 3anuwysa T0j 6poj v Te NOBTOPHO ce
cpnaat Bo KkyTujaTa. [loBTOPHO Ce BafaT pacnagHuTeT
“netkun” u ce bpojat HepacnagHaTute “rnasu’, No. Ce

PaAMOaKTUBHO pacnararbe;

5.3 ro HaBefyBa 3HaueHETO Ha
PaAMOaKTUBHOTO pacnarame;

5.4 ja objacHyBa TpaHCMyTalujaTa
Ha aTOMCKOTO jagpo npu o, Buy
pacnag;

5.5 kopuctu penauum kou ja
BK/yyyBaaT cumbonumkara Ha
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Monumu:

- PaAMOaKTUBHOCT
- o, Buyuyectuum
- o,Bunypacnag

- aKTWUBHOCT Ha
PafiM0aKTUBHO jaapo

- nepuop Ha
nonypacnarame

- KpuBa Ha pacnag

NoBTOpYBa NocTankaTa JofAeKa He ce MOTPOLLAT cUTe
MoHeTu. PpnameTo Ha MoHeTUTe Tpeba Aa ce u3Bee
BO e[HaKBM BPEMEHCKM UHTEPBAsK, 3a la MOXe Jja ce
fob1e BpeMeHCKa 3aBUCHOCT Ha “PaiMoaKTUBHOTO
pacnarate”. OTTyka ce fobuBa KpuBaTa Ha
PaflM0AKTUBHO pacnarare U e OTKPUBA 3aKOHOT.

v' EkcnepumeHTOT MOXce Aa ce U3Befie U CO NaTeHTH, CO
TOa LITO BepojaTHOCTa He e e[jHaKBa TOj ja NajHe Ha
efiHaTa unu gpyraTta cTpaHa. Toa 3Hauu Aeka Ke ce
Aobue paguoakTMBHO pacnarame co Apyr Nepuog Ha
nonypacnag,.

v EkcnepuMeHTOT MOXe Aa Ce U3BeAe CO HajpasfinyuHm
npeAMeTH KoM UMaaT [iBe UK NoBeKe CTPaHM Ha Ko
MO>aT fja NajHaT, na Taka Aa ce fobue pagnoakTUBHO
pacnararbe Co HajpanMueH nepuog Ha nosypacnag,

Opf pobveHuTe pe3yntaTv MoXe Aa ce ONpefenu Kosikas e
NepUOAOT Ha MONypacnag BO pasfiMyHuTe CJTydan 1 Kako ce
MEHYBa aKTUBHOCTA CO BPEMETO.

e /cTpaxyBatbe 1 AUCKyTUpatbe 3a NpUpoAHaTa
PafMOAKTUBHOCT M Pa3fIMYHUTE BULOBU HA
PafMOaKTUBHO pacnararbe.

e [luckyTuparse 3a akTUBHOCT Ha PaJMOaKTUBHO jafpo U
nepuof Ha nonypacnaratse.

e [pecMeTyBare nepuop Ha nonypacnarame co
KOpUCTerbe Ha MHbopMaL MK of Tabenu unu of KpUBM Ha
pacnag.

aTOMCKO jafip0 3a NpeTCcTaByBakbe
Ha NPOMEHUTE BO COCTABOT Ha
aTOMCKOTO jafipo Npu
PaLMOaKTUBHO 3payetbe (pacnag);

5.6 peduHMpa aKTUBHOCT Ha
PafMoaKTUBHO jafpo;

5.7 ro KOpUCTV TEPMUHOT Nepuos
Ha nosnypacnarame Bo
eIHOCTaBHM NPeCcMeTKK , BO KoK
KopucTu nHcbopmauumn o Tabenu
WAW O, KPUBM Ha pacnag;

5.8 npecMmetyBa nepuog Ha
nosypacnarare npw LUTO KOPUCTU
nHcopmauum of Tabenu unm of
KPMBM Ha pacnag;

5.9 paBa npumepw Ha BeluTauKa
TpaHCMyTaLMja Ha aTOMCKO jafipo.




e [luckyTvpare Ha NpMMepH Ha BelTauyka TpaHCcMyTauuja
Ha aTOMCKO jaapo.

° HPOEKTHM dKTUBHOCTMH.

PaboTa Bo Manu rpynu co kopuctere Ha UKT:

https://www.vascak.cz

MeTopu:
e [uCKycuja
* UCTpaxyBatbe
® HYMEpPUYKO NpecMeTyBate
e npe3eHTauuja

Kako 3ameHa 3a peanHuTe eKCnepuMeHTu ce Kopuctat
cuMynaumu n BWOeoknnnoBu.

v npenosHae
edekTuTE Ha
joHW3MpaukuTe
3payetba Bp3 XMBUTE
OpraHu3Mm u
HAYMHOT Ha 3aluTHUTa.

Coppxuna

- AncopbupaHa go3a Ha
3payerbe 1 Hej31HO
buronoLuKo AejcTBo

- Mepku 3a 3awTunTa of
jOHM3MpayKK 3payersa

Moumu:

- ancopbupaHa fo3a

Ha 3pavere

AKTUBHOCTH

e VcTpaxyBatbe M aHanM3a Ha CTaTUCTUYKM NOJATOLM O
nocnefuLyM Ha HyKIeapHW XaBapuu 1 eKCnio3uja Ha
atoMmcku 6ombu (Xupolumma, Haracaku, YepHobun u ap.

e [luckycwja 3a ancopbupaHa A03a Ha 3payere U Hej3UHO
610oNOLLKO AejcTBO

e VcTpaxyBatbe 1 IMCKYCHja 32 MEPKM 3@ 3alITUTa Of,
JOHU3MpayYKM 3payetba.

e [1poeKTHU aKTUBHOCTMW.
PaboTta Bo Manu rpynu co kopucTerse Ha UKT:

https://www.vascak.cz

6.1 nedpuHupa ancopbupara go3a
Ha 3payetbe U Hej31HO BUONOLLKO
L,ejcTBO;

6.2 upeHTUUKyBa epeKTH Ha
joHM3MpaukuTe 3payetba Bp3
)KUBUTE OpraHu3mu;

6.3 onuwyBa Kako ce pakyBa Co
PaAMOaKTUBHU MaTepKjasiu, Kako
Ce KOpMCTAT M KaKo Ce YyBaaT Ha
6e3beneH HaumH.
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rpej
eKBUBAJ1IeHTHa [03a

6uonoLwkm chakTop Ha
KBanutet

cuBepT

https://www.youtube.com/watch?v=EVuYCYsfg2o

https://www.youtube.com/watch?time_continue=5&v=0x
-jjOHA2VM

MeTopu:
* UCTpaxyBatbe
e [uCKycuja
e aHanu3a

e npe3eHTauuja



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

OHEHYBaI'be Ha NOCTUratbaTa Ha
yyeHuuuTte

Bo TekoT Ha HacTaBaTa pefoBHO Ce crefaT M BpefHYBaaT NOCTUrakbaTta Ha ydeHULuTe, ce npubupaar fokasu 3a
HUBHWUTE AaKTMBHOCTM, MOTMBMPAHOCTA 3a yuetbe, copaboTkarta co Apyrute u cn. ((hopMaTUBHO OLEeHyBatbE), CO
Len 4a ce BOCMOCTaBAT BPCKUTE NOMErY YYeHETO, NOYy4yBakeTo U oLeHyBareTo. CnefereTo Ha nocTUramaTa Ha
YYEeHULUTE e COCTABEH [eN Ha NIaHMParEeTO Ha HAaCTaBaTa U Ha yYereTo.

OueHyBameTo Tpeba ga ce 6a3upa Bp3 KOpUCTeHEe Ha MOBeKe pasfMYHM MeTOAM 33 Aa Ce HamanyBaaT
cnabocTuTe U 3a Aa ce 3emMaaT NpefBuz pasfMyHUTe CTUIOBU U MPeLUCTO3ULMM 3a Yuetbe Ha yueHuuuTe. [puToa,
NPOBepyBajKU O HAMPeLOKOT BO MOCTUramaTa Ha YYEHWULMUTE, HACTAaBHMKOT A FM HACoYyBa YYEHULUTE KOH
MOCTaBeHWUTE LLeSIM Ha HacTaBarTa.

OueHyBareTo Tpeba fa bune npasegHo, T.e. fa Ce CMpOBefyBa HEMPUCTPACHO, KaKo MpW BPEAHYBAHETO Ha
NOCTUrakaTa, Taka U NpU MHTEpNpeTaLMjaTa U KOPUCTEHETO Ha pe3ynTaTuTe.

OueHyBareTo Tpeba Aa ce BpLIM TPAHCNAPEHTHO, LWTO nofpa3bupa Aeka ydeHuuuTe Tpeba TOYHO [a 3HaaT Kou
Ce LenuUTe Ha HaCcTaBaTa, KoM Ce OYeKyBaHWTE MOCTUraka U Kako TWe MocTUrarba Ke ce oleHyBaaT. Toa 3Hauu
Leka yueHuumTe Tpeba fa 3HaaT 30LUTO M WTo Tpeba Aa HayyaT U LWITO, KAKOo U Kora Ke Ce oLeHyBa.

YueHuumuTe U poanuTennuTe KOHTUHYMpPaHO Tpeba fa MMaaT YBUT, BO OLLEHYBaHETO.

HauuHu Ha npoBepyBarse 1 oLeHyBatbe:

YCHM OLrOBOpPM Ha Mpallara MOCTaBeHU 0f HACTAaBHWUKOT UAW Of YYEHWLM, pa3roBOp Mery HaCTaBHUKOT W
YYEHULIUTE 1 Pa3roBOp Mery yUeHULUTE;

peanusauuja Ha Hay4YHOMCTPaAXKyBAUKUTE AaKTUBHOCTU (HabrbydyBatbe, NpeasuayBarbe, cobuparbe nogatouu u
06jeKTH, Mepetba, 3anuLLyBatbe U NPUKAXKYBatbe HA Pe3yNTaTuTe, Npe3eHTUpatbe);

MpaKTUYHA u3BeAba Ha HayYHOUCTPAXKYBAYKMTE aKTUBHOCTMY;

paboTa Bo rpyna.

[pyrv cpefcTBa ¥ NOCTaNKM 3a CNefetbe U OLEHYBakbe:

pa3roBop-Aunjanor HaCTaBHUK-YYEeHUK;

KOHTPOJSTHU NIUCTOBU, TECTOBU HA 3HAEH3;

LOMaALLHM paboTy;

yeK NINCTH.

MocTuramara Ha yueHULUTE Ce OLeHyBaaT HpojuaHo.
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