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| Motnue,
e

Bp3 ocHoBga Ha uneH 55 ctaB 1 og 3akoHOT 3a opraHusaumja u paboTa Ha opranuTe Ha gpxasHata ynpasa (,CnyxbeH BecHUK
Ha Penybnnka MakegoHuja” 6p. 58/00, 44/02, 82/08167/10 u 51/11) u unen 22 ctas 1 og 3aKoHOT 3a cpefHOTO 0b6pazoBaHMe
(.CnyxbeH BecHuk Ha Penybnuka Makegponuja” 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, 30/1€, 127/16, 67 /17 v 64/18 u ,CnyxbeH BecHuk Ha Penybnuka CesepHa MakegoHuja” 6p. 229/20), MuHncrepoT 3a
obpa3oBaHue W Hayka ja AOHece HacTaBHaTa MporpaMa Mo HAaCTaBHMOT npeaMeT ¢hu3uka 3a | (npsa) roguHa obpasosaHue of,
CPEAHOTO CTPYYHO 06pa3oBaHue CO YETUPUTOAMULLHO TPaetbe.



MWUHWUCTEPCTBO 3A ObPA3OBAHUE U HAYKA
bUPO 3A PA3B0OJ HA ObPA3OBAHUETO

HacraBHa nporpama

OU3UNKA

MOflyN1apHO An3ajHupaHa
3a | roguHa

EnexkTpotexHuuap 3a KommnjyTepcka TexHWKa M aBTOMaTWKa, EnekTpoTexHuyap 3a enekTpoHMKa M TenekoMyHWkauuu, EnekTpoTexHuuap-
eHepreTnyap, ApXUTEKTOHCKM TexHuyap, TexHnuap AuM3ajHep 3a BHaTpellHa apxuTeKTypa, [eogeTcku TexHuyap, IpagexeH TexHuuap, [paduuku
TexHuyap, Ipacbuukn ypeaHuk — ausajHep, XeMUcku nabopaTopucku TexHuuap, TexHuyap 3a KO3METUYKM W XeMUcKK npoussogy, Mpexpamben
TexHuyap, TexHuyap 3a 3a4TUTa Ha XUBOTHaTa CpeawHa, TexHUYap 3a o4YHa ONTUKa, MalWMHCKKM TexHuyap, MalWnHCKK — eHepreTcKU TeXHUYAT,
TexHudap 3a KomnjyTepcko ynpasysarbe, MalUMHCKWU TexHMYap 3a MOTOPHM BO3WNa, TexHUYap 3a TPaHCMopT W wnepuuuja, TexHuyap 3a naTteH
coobpaKaj, TexHudyap 3a nornctvka Bo cobpakajot, TexHuuap 3a xenesHuykn coobpakaj, TexHuuap 3a Meben u eHTepuep, TexHuuap 3a obpaboTka
Ha ap.o, Llymapcku TexHuuap, TexHuyap 3a nejzaxeH gusajH, MeguumHcka cectpa, MMHekonowko — akylwepcka cecTpa, 3abeH Texnuuap, leHtanen
acuctenT, PapmaueBTcku TexHuyap, MeanumHcka nabopaHTcka-caHuTapeH TexHuuap, PusnoTtepaneBTacku TexHuuap, ArpotexHuuap, TexHudap 3a
arpomeHaHyMeHT, TexHuuap 3a hutomeauLMHa
o6pasoseH npodun / kBanudukaymja

EnextpoTexnuuka/EnektpoTexHnka,  [pagexHo-reogetcka/  [pafexHuwTtso u  reogeswja, [pacduuka/lpaduuapcteo,  Xemucko-
TexHonowka/Xemuja u TexHonoruja, Jluunm ycnyru, MawuHcka/Mawunerso, CobpakajHa/Co6pakaj, TpaHcnopT U cknaguparse, Lymapko-
apsonpepabotysauka/Lllymapcteo u obpabotka Ha pgpeo, 3apacTseHa/3[pacTBo M couMjanHa  3aWTMTA, 3eMjoLencKo-seTepuHapHo/
3emjogencTso, pubapcTBo 1 BeTEPUHAPCTBO
cTpyka / cektop
Ckonje, 2022 roguHa



|
Ha3ue Ha HacTaBHaTa NnporpamMa

®usunka

Tun Ha HacTaBHa nporpama

3agomkutenHa

KpenutHa BpegHOCT Ha HacTaBHaTa

3 (tpun) ELIBET" kpeantu

5 (net) EUBET kpeauty (3+2, 2 kpeautu ogrosapaar Ha 50 yaca aKTMBHOCTM Ha yyeHuKoT og kow 20 yaca JoMaluHa

nporpamMa

| paboTta 1 30 yaca caMoCTOjHO yuerbe).

| C EnektpoTexHnuka, [papexHo-reogetcka, paduuka, Xemucko-TexHonowka, Jiuauu yenyru, Mawuncka, CobpakajHa,
. RS LLlymapcko-gpeonpepaboTyBauka, 3gpacTBeHa, 3emMjofenckaBeTeprHapHa

| EnextpoTexnuka, [pagexHnwTso U reogesuja, [paduyapctso, Xemuja u TexHonoruja, Jluunu ycnyru, MawuHcrso,
CekTop Cobpakaj, TpaHcnopT u cknagupatee, lymapctBo u ofpaboTka Ha ApBo, 3ApacTBo M couujanHa 3awTwTa,

3eMjoaencTeo, pnbapcTeo M BeTEPUHAPCTBO

Obpa3zoseH npodun

(3 kpeauTn) Wymapcku TexHuuap, TexHuuap 3a nejsaxeH Au3sajH, MeguumHcka cectpa, [MHEKONOWKO — akylwepcka
cectpa, 3abeH TexHuuyap, [eHtanex acucteHT, ®DapmauesTcku TexHuyap, MeauunHcka nabopaHTCKa-caHUTapeH
TexHuyap, PusnotepanesTackn TexHuyap, ArpotexHuyap, TexHudap 3a arpoMeHaHUMeHT, TexHuuap 3a hutomenLmHa

(5 kpeautn) EnekrpoTexHuuap 3a KOMMjyTepcKa TexHUKa M aBTOMAatuka, EnekTpoTexHudyap 3a enekTpoHuKa u
TenekoMyHukauuu, EnektpotexHuyap- enepretnyap, ApXUTEKTOHCKU TexHnyap, TexHuyap Lu3ajHep 33 BHaTpeLHa
apxutexTypa, leonetcku TexHuuap, [pagexen TexHuuap, [pacdmukn TexHuuap, [paduuku ypegHuk — awusajuep,
XemMuckn nabopaTopuckiM TexHuuyap, TexHUuap 3a KO3MEeTWUKM U XeMUCKM npoussopu, [lpexpambeH TexHuuap,
TexHnuap 3a 3auUTUTa Ha XWBOTHATa CPeAMHA, TexHuuap 3a O4Ha onTuka, MawwuHcku TexHuuap, MalmHckn —
eHepreTCKM TexHW4aT, TexHuyap 3a KOMNjyTepcKo ynpasyBatbe, MallMHCKK TeXHUYaPp 3@ MOTOPHW BO3MUNa, TexHu4ap 3a
TPaHCMOPT M wWnefuunja, TexHnyap 3a naTeH coobpakaj, TexHuuap 3a noructuka Bo cobpakajor, TexHuuap 3a
KenesHuuku coobpakaj, Texnuyap 3a meben v entepuep, TexHuyap 3a obpaboTka Ha 4pBo.

! 3aKkoH 3a HauuoHanHaTa pavika Ha Keannbukaumu,




Hasus 1 HuBO Ha kBanudukauuja

(3 kpeguTn) Lymapcku TexHudap, TexHudap 3a nejsaxed ausajH, MeguumHcka cecTpa, TMHEKOSOWKO ~ aKyllepcKa
cectpa, 3aben TexHuuap, [lenTaneH acuctenT, MapMaueBTcku TexHuuap, MeauuymnHcka nabopaHTcka-caHuTapeH
TexHu4ap, GusnoTepanesBTackn TexHnyap, ArpoTexHuuap, TexHnyap 3a arpoMeHaHnLMeHT, TexHuuap 3a mtomMeauumHa

(5 kpeautn) EnexktpoTexHuyap 3a KOMMjyTepcka TexHUKAa ¥ aBTOMATUKa, ENeKTpoTexHuuap 3a enekTpoHuka w
TenekoMyHukaumun, EnektpoTexHuuap- eHepreTnyap, ApXUTEKTOHCKU TexHWuyap, TexHudyap gu3ajHep 3a BHATpeLiHa
apxutekTypa, leofieTckn TexHuuap, [papexeH TexHuuap, [pacuuku Texuuuap, pacdwuku ypeaHuk — gusajHep,
Xemuckn nabopatopuckv TexHuuap, TexHWyap 33 KO3MEeTUYKM M XeMUCKWU npou3sogu, [lpexpambeH TexHuuap,
TexHuuap 3a 3auTWTa Ha XMBOTHATa CpefuHa, TexHMYyap 3a O4YHa onTKa, MaluMHCKWM TexHudap, MaluHCKu —
eHepreTcku TexHuyart, TexHnyap 3a KoMnjyTepcKo ynpasyBarse, MalumnHcKky TexHuyap 3a MOTOPHU BO3UAa, TexHuuap 3a
TPaHCMOpT ¥ WneaunumMja, TexHuuyap 3a naTteH coobpakaj, TexHudyap 3a noructMka 8o cobpakajot, TexHudap 3a
»enesnnuku coobpakaj, TexHuuap 3a Meben u eHtepuep, TexHuuyap 3a 06paboTka Ha 4pBo

IV (ueTBpTo) HUBO

l'oauHa Ha n3yuyyBatbe

| (npea)

Bpoj Ha yacoBu HepenHo/roguwHo 3a
peaniM3aumja Ha HacTaBHaTa nNporpaMa

2/72

Llenn Ha HacTaBHa nporpamMa

HacTtaBHaTa nporpama e opraHn3upaHa BO pasfiMuHU MOAYNAPHU €AUHNULM, @ YUeHeTo BO CUTE MOAYnapHW eAuHKLM
Tpeba Aa e NOTKpeneHo Co Hay4HO UCTpaxyBarbe. HactagHaTta nporpama MM 0BO3MOXYBA Ha yueHULuTe:
- [aro3rosemMar HUBHOTO 3HaeH:e BO TEXHOMOLWKaTa cepa;
- fa pobujaT MHTepec 3a HayyHU Npawatba;
- [a Nperno3HaaT KOPUCT 0/} Hay4HUOT MeTOZ M KaKo TOj Aa Ce NPUMEeHW BO APYrv AUCUUNAUHK U CEKOjAHEBHUOT
XXUBOT;
- A pasBujaT COOMBETHWU CTABOBM, KAKO LUTO Ce BHWMaBatbe Ha MPELM3HOCTa M TOYHOCTa, 06jeKTUBHOCT,

UHTEIpUTET, UCTPAXYBatbe, VIHVIU,MjaTVIBa N MHBEHTUBHOCT;




[a pa3BujaT MHTEpPEeC U fa Ce rPUXaT 3a NpUpoaHaTa CpeauHa;

nogobpo ga v pasbepaT BAWjaHWETO M OrpaHWuyBarbaTa KOM HayyHOTO WCTPaXyBatkbe M uMa nopanu
ONWTECTBOTO, EKOHOMW]aTa, TEXHOMOrMjaTa, eTMKaTa, 3aefHunLaTa v NpMpoAHaTa CpefuHa;

[a Pa3BujaT 3Haerba 3a Hay4YHWUTe BELUTUHU KoM ce NOTPebHM 1 3a NOHaTaMOWHOTO YYerbe U 3@ CeKOjAHeBHUOT
XXUBOT;

[a NOCTUrHaT MelryHapoHO CNOpeanvBY CTaHAAPAM 3a 3HaeraTa no dusmnka.

HactaBHaTa nporpaMa Uma 3a uen fa passue ydeHnum Ko ce camoyBepeHu, 04roBopHW, NHOBAaTUBHU U aKTUBHN.

MopynapHu eguHMUM HA HAaCTaBHA
nporpama

MEPEHE U ABUWXEHE

CuIn

EHEPTWJA, PABOTA, MOKHOCT W MPUTUCOK
MOJIEKYJTIAPHO - KWHETUYKA TEOPUJA
TOMIMHCKU KAPAKTEPUCTUKU N TEMITEPATYPA
ocunnALMn 1 bBPAHOBU

MaTtepujanHo-TEXHMYKU M NPOCTOPHU
yCnoBu

3a NOCTUIHYBak€ HAa pe3yntatute of yyekwe n yCnewHo peannivpare Ha npeasupeHnTe akTUBHOCTW Ha yYeHUUMTE

Tpeba fa 6UAAT [OCTAMNHM CregHUTE NPOCTOPHU YCIOBN: KabuHeT no dusmka cnopen COOABETHW CTAaHAAPAW, HACTABHU

CpeAcTBa M nomarana, MHdopMaTuiko KomyHukauucku Texdonorum (MKT), coogseten codreep, JTL npoektop, cinky,

UPTEKM, MPOCMEKTH, MOLENH, MEPHU UHCTPYMEHTH, yuebHULM, NPMPaYHNLM, yNaTCTBA U CA.

COO,D,BETHO Ha KapaKTepoT Ha NPOrpamMcKuTe COOPXUHW U Pe3ynTaTuTe WTo Tpe6a [a ce NOCTUrHat CO HacCTaBdTa Nno

NPeAMETOT 0CBEH BO YYWIHULA, KabuHeT unu nabopatopuja no dusnka Moxe Aa ce OAPXKYBa U BO APYrM COOLBETHU

NPOCTOPUIA HA YUUNUIITETO UAKM HEKOja Apyra MHCTUTYLM]a (dhakynTeT, komnaHuja u cn.)

HOpMaTVIB Ha HAaCTaBeH Kafap

Hacrasara no npegMeToT diusmka Bo cpefjHOTO 06pasosaHue MoXe Aa ja U3BedyBa NnLe Koe 3aBpLunnio:

- cTyauu no pusuka, HacTasHa Hacoka, VII/1 unmn VIA cnopeg MPK 1 240 EKTC;

- cTyauu no chusnka, apyra HeHactasHa Hacoka, VH/1 unun VIA cnopen MPK 1 240 EKTC v co cTexHaTa neaarowko-

NCUXONOLWKa U METOACKA NOAroToBKa Ha akpeauTUpaHa Bmcor(oo6pa303Ha yCTaHOBa.




MopynapHa eguauua 1: MEPEHSE U IBUXKEHSE (10 vaca)

Ha MEPHU UHCTPYMEHTH U

CpefdyBa pe3ynTaty of, Meperba;

npecmeTyBatbe Ha cpejHa BpedHOCT,

dncoJlyTHa 1 penaTtuBHa rpeLuka

- Mepere Bpeme

- llpecMeTtyBare cpefiHa BpeAHOCT Ha
Manun JOMKNHU U KPaTKKU BpeMeHCKU

UHTEpBanu Co Mepetbe MHOXWUTENN

- MukpomeTapcku BUHT

[Moumu:

- Mepetbe

- [DOMKMHA

cpefHa BpeaHOCT, ancosyTHa 1
penaTuBHa rpeluka, TOUHOCT Npu

MepeteTo.

. Mepetbe co coofBeTHa TOYHOCT:
> [WMMEH3UM Ha Tena co NpaBunHa
chopma
AOMKUHA
BONyMeH (MHAMPEKTHO)
BOMlyMeH Ha Teslo CO HempasuniHa

chopma

. TabenapHo cpepyBatse pesyntaru
Of1 Meperbe Co NpecMeTyBae:

> cpefHa BpegHOCT

Pen. | Pesyntatu op yuere Coppxutu 1 noumu AKTUBHOCTH ¥ METOZM Kputepuymu Ha oueHyBatbe’
6poj
Yuenukot/yuenuukata ke 6uge | Cogpxmuu AkTuBHOCTH YueHukoT/yueHunukata moxe
cnocoben/a pa: - Mepetbe guMeH3MM 1 BONYMeEH Ha . HuckyTupame 3a Mepetbe Ha Aa:
il - KOPUCTU U cnuwyBa ynoTpeba Tesla co COOABETHAa TOYHOCT K (h13nMUKM BeNnUMHM, onpeaenyBatbe 11.  npertBapa MepHu eanHULH

12.  npecmetyBa cpegHa
BPEeAHOCT Ha Manu JOMKKHN 1
KpaTK1 BPEMEHCKU MHTepBanu

C0 Mepere Ha MHOXUTenNu.

13.  npecmetyBa penatusHa u

anconyTHa rpeLuxa.

14, oppenysa TouHOCT U
ynotpebyega:
> NHKjap 3a Mepetbe Ha
LOMXUHA U UHOUPEKTHO
o4peayBate BONYMEH Ha
Tena co npasuiHa opma.
» MeH3ypa 3a Mepetbe Ha

BOJIyMEH Ha Tena Cco

HenpaBuHa dopma.

: BHeceHu ce CTaHﬂapﬂM/MH}J,MKaTOpM 33 NOCTUrHYBakbe Ha pe3ynTaTuTe 0f y4YEHETO BP3 OCHOBA Ha KOU ce onpefenysaaT KpUTEPUYMUTE 3a OLlEHYBakbE.




BONyMEH

BpemMe

CpefHa BpeaHoCT

arconyTHa U penaTuBHA rpeLuka
MUKPOMETapCKu BUHT

HOHWYCHa CKalla

> anconyTHa 1 penatuBHa rpeLlka.

. lNpecMmeTyBarbe CpefjHa BpegHOCT
Ha rnepuof Ha HULWANO CO Mepeke Ha
MHOXuTeNM (paboTu Bo Manu rpynu) co

KopucTerse Ha KT

https://phet.colorado.edu/en/simula

tion/legacy/pendulum-lab

. MpecMeTyBarbe cpefHH
BPeAHOCTW Ha Manu AOMKUHU CO
Mepee Ha MHOXUTenu. PaboTa Bo
Manu rpynu 3a Mepetbe Co NnHujap 1
npecMeTyBatbe, OApeayBarbe Manu

OUMEH3UN KaKo WTO Ce:

\

nebenvHa Ha T xapTuja

> o06emM Ha MONUB UK Marna LesKa

v

,D,E6e}'IVIHaTa Ha KoHel, HULKa nnu

Kuua.

* MEPEI—be Mann guUMeH3nn co

noMoLl Ha MUKpPOMETapCKU BUHT

PaboTu BO Manu rpynu Co KOpUcTere
Ha UKT:

www.youtube.com/watch?v=08vMFF

> 4aCOBHULUN U CITUYHHU
OVUTUTANHU U QHANOTHU
ypeau 3a Mepetse Ha

BPEMEHCKU UHTEepBalu.

15. kopuctu mukpomeTapcku
BUHT 3a Mepere Manu
LOJKMHM W YnTa HOHWUYCHA

CKana.




YNIifo

www.upscale.utoronto.ca/PVB/Harris

on/Micrometer/Flash/MicSimulation.

html

MeTogu:
«  [uckycuja
«  Mepemne
»  Hymepuuko npecmetysarse

«  TabenapHo cpesyBarbe nogatowu

Kako 3ameHa 3a peanHute
eKCnepuMEeHTH ce KopucTaTt
CUMYNaLMUW U BUAEOKIMIMOBM.
PaboTaTa co nogarouuTe, HUBHaTA
obpaboTka v aHanu3aTa Ha
pe3ynTaTuTe e UCTa KaKo Kaj peanHute

EKCNnepuMeHTn.

- fepuHupa 6p3vHa u
npecmeTyBsa cpeaHa Hp3nHa
KopucTejku rpaduuy;

Coppxunu
- [Bmxere no npasa nuHuja

- CpepHa v MoMeHTHa 6p3uHa

Moumu

AKTUBHOCTHU

° ,D,VICKyTMpal‘be 3a ABWXKeHe Ha

Tenara no npasea nnHuja

° JleMoHCTpupatbe Ha ABWXeHe Ha
KOIMYKa NNy ToNKa no HaBefeHa
paMH1Ha Koja 3aBpLUyBa CO

2.1. uprawn Tonkysa rpacuym:
bp3nHa — BpeMe 1 naT — BpeMe.

2.2 npecMeTyBa U3MMWHAT NaT
onpepesiyBa MOMeHTHa 6p3uHa
KOpUCTejKkM rpadhuk 6p3vHa -

Bpeme.




LB/Xetbe N0 NpaBsa /IMHuWja

PaMHOMEPHO NpaBoOIMHUCKO

LBUKEHE
cpesHa bp3vHa
MOMeHTHa bp3unHa
rpachuk naT-epeme

rpacuk 6p3nHa-epeme

XOPM30HTasHa NOBPLUMHA CO

OrpaHuWyeHa JomkuHa.
PaboTa Bo Manu rpynu:

> Mepetbe BpeMe 1 nat o

XOpPU30HTaNHarta nospuiiHa

> HYMEpUYKO NpecMeTyBame
cpepHa 6p3uHa

> TabenapHo u rpaduyko
CpeayBatbe MofaToLm

> TonKyBatbe Ha rpacuk

Y/

APYr HAaKNOH Ha HaBefeHaTa

paMHWHa, cnopefyBatbe Ha

pe3yntTatute n HoCeke 3aKyvyouu

. WcTpaxyBatbe paMHOMEpHO
NPaBONIMHWUCKO ABWXEHbE HA BO3AYLLEH

Meyp BO NMPOSMPHO LiPeBo CO BOAA.

PaboTa Bo Manu rpynu:

A

Mepet-e Bpeme 1 nat

» HYMEepuuKo npecmeTyBatbe
cpenHa 6p3uHa

Y

TabenapHo u rpaguuko

CpeplyBatbe pesyntaTu

> ToNKyBate Ha rpadmk

noBTOpYyBake Ha MepetbaTta Co

2.3 npecmeTyBa cpegHa bp3uHa
KaKo BKYMHO U3MUHAT nat /
BpeMe

2.4 npecmeTyBa cpefHa 6p3uHa
KOpUCTejKM rpadhmk naT ~
BpeMe.

2.5 npaBu pa3nuka nomery
6pojHaTta BpegHOCT Ha bp3uHaTa
1 Bp3KHaTa KaKo BEKTOPCKa

BeNMnU4vnHa.

2.6 rpachuuku ry npeTcTaBysa
ABWXEHATa Ha pa3Hu 06jexTu

o0 CEKOj,D,HEBMETO.




> MOBTOpYyBakbe Ha MeperaTa co
ApYr HaKNOHOT Ha LpeBoTo,
cnopefyBatbe Ha pe3yntature u
HOCetbe 3aKyyoLm

PaboTu BO Manu rpynu co KOpUCTeHE
Ha UKT:

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

=s4ciElmg N8
https://www.youtube.com/watch?v
=Hg2dgSWdEzY

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

https://www.voutube.com/watch?v
=sbXo2gSbv44

. WcTpaxysare Ha pa3nuunm
NPaBOIMHUCKM BUXKEHA CO
KOHCTaHTHa 6p3uHa co nomoll Ha PhET
cuMmynaumja
https://phet.colorado.edu/en/simulati

on/legacy/moving-man

. Ananusupatse Ha rpacuum
6p3uHa- Bpeme 3a cekojaHeBHM

ABUWXEHA, KaKO NaTyBatbd CO




aBTOMO6MJ'I, natyBatba CO BO3 UTH.

. OvckyTuparse 3a cpegHa 1
MOMeHTHa bp3uHa

. UpTarbe 1 TonkyBatbe rpacuum
6p3vHa-BpeMe 1 naT-BpemMe 3a

Pa3NMYHM CETOBU 0f NOJATOLM.

. [lpecmeTyBarbe USMUHAT NAT CO
KopucTetbe rpaduk 6p3uHa-speme

. UcTpaxyBatbe Ha passinyHu
NPaBONIMHUCKM [BUXKEHA CO
KOHCTaHTHA 6p3uHa co nomol Ha PhET
cuMynauuja
https://phet.colorado.edu/en/simulati

on/legacy/moving-man

MeTtoau:
«  [Ouckycuja
«  [emoHcTpauuja
+  Mepeme
«  Hymepwuko npecmeTtyBatbe

»  TabenapHo v rpachuuko
CpepyBatbe Ha NOJATOLM

. AHanuza




«  HayyHro ucrpaxysate

Kako 3ameHa 3a peanHute
eKCriepuMeHTH ce KopucTaTa
CMMYNaLumn U BULEOKUMOBH.
Pabotata co nofarouure, HUBHaTa
obpaboTka v aHanusara Ha
pe3ynTaTuTe e UCTa KaKo Kaj
peanHuUTe eKCriepUMeHTH OnULIaHH

NpeTxo4Ho.

- BedmHupa v npecmeTyBa
3abp3yBatbe KopucTejku
rpachuum.

- 3abp3aH0 NPaBONMHUCKO ABUXKEHE

[Moumu:
- 3abp3yBarbe

- rpacduk 6p3uHa- Bpeme

AKTUBHOCTHK

e [luckytupatbe 3a 3abp3yBareTo
KaKo NpoMeHa Ha bp3uHaTa Bo enHuULA

BpeMe.

° ,U,EMOHCTpMpaH:e Ha Teno Koe ce
TPKana uiu nu3ra no HaeefeHa
PaMHH1Ha. ﬂpaBM Bnaoeo CHiMKa oa
ABMXKeHeTOo CO NaMeTeH TEJ'IECIJOH n
aHank3sa Ha CHUMKaTa

° [leMoHcTpupatrbe Ha Teno Koe
cnobogHo nara. [pas B0 CHUMKa
0f1 ABUXKeHeTo CO NaMeTeH TeneoH u

dHaNIM3a Ha CHUMKaTa.

3.1. npeno3HaBa ABMXKEHE CO
KOHCTAHTHO 3abp3yBatbe U
ABWXeHe CO MPOMEHINBO

3abp3yBatbe.

3.2. npecMeTyBa 3abp3yBatse

opoMenz Ez OpInEs

KaKo

BPEMEHCKI WETEpEAT

3.3 npecmetyBa 3abp3yBatbe
KopucTejku rpacpuk bp3uHa-
Bpeme.

3.3 BpLK KBANUTATUBHM
aHanM3M Ha HaKNoHOT Ha
rpachukoT 6p3uHa-Bpeme

npasejiku pasnuka nomery




. WcTpaxyBarbe Ha pasnuyHu
ABWXera 1 npecMeTyBarbe
3abp3yBarbe Ha Tesla Kou ce ABMXAT BO
pa3finyHu ycnosm co nomow Ha PhET
cuMynaumja
https://phet.colorado.edu/en/simulati

on/legacy/moving-man

. TabenapHo u rpacdudku
CpedyBatbe Ha roTOBW NOAATOLM 33
6p3vHa 1 Bpeme Kaj peantu 3abp3atu
ABWXeHa 0f, BUAEOCHUMKM, aHanu3a,
CropegnyBatbe, NpecMeTyBare 1
HOCeHe 3aK/y4oLu 3a 3abp3yBareTo,
OTKPMBAtbe U aHanusa Ha MoOXXHUTe
NPUYUHY 33 PasnuKuTe.

PaboTta Bo Manu rpynu co Kopucterse
Ha KT

https://www.youtube.com/watch?v
=Vq9WolsXblA&t=23s

https://www.voutube.com/watch?v
=HyINc4YpAUI&t=238s

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

3abp3yBarbe 1 3abaByBarbe.

3.4 aHanu3upa gBnxerba Ha
06jeKTH o[, CBOjaTa OKOSIMHA U
ynotpebysa Hay4Ha

TepMMHOJ'IOl'Mja 3a fgarvonuuie.




=ShRaZ2RG2KDI

https://www.voutube.com/watch?v
=DKzi8dj-qAs&t=1s

https://www.youtube.com/watch?v
=tS8CrnAmxGs

https://phet.colorado.edu/sims/ht
ml/energy-skate-park-

basics/latest/energy-skate-park-
basics_en.html

Metogu:
»  Huckycuja
+ [emoHcTpauuja
+ Mepeme
+ Hymepuuko npecmeTyBatbe

« TabenapHo u rpacgmuko
cpepyBatbe NoAaToum

Wnycrpauuja
* Ananuza

+ Hayuno uctpaxysatbe




Kako 3ameHa 3a peanHute
eKCNepuMEHTH Ce Kopucrtat
CMMYynaLumu v BULEOKTUTMOBH.
Pabotara co nogatouuTe, HUBHaTa
obpaboTka u aHanusara Ha
pesynTaTuTe e UCTa KaKo Kaj

peanHuTe ekCnepuMeHTu.




Mopaynapta eguuuua 2: CUIIU (20 vaca)

Pen. | Pesynvatu op yyetse: ConpuHu ¥ mouMu AKTUBHOCTH 1 METOM Kputepuymu Ha oueHyBatbe’
6poj
Yuenukor/yuenuukara ke 6uge | Coapxutu AkTuBHOCTH YueHukoT/yueHnukarta Moxe ga:
cnocober/a pa: - Maca, TexuHa U UHEepPTHOCT Ha . HuckyTuparme 3a MacaTa kako 11.  ja pecbunupa macata Kako
1 - NPaBU pasnuka u u3mMepu Maca Tenara MEpKa 338 MHepTHOCT Ha TenaTa MEpKa 33 UHepPTHOCT Ha TenioTo
¥ TeXUHA Ha TenoTo; 12. roonuwysa n kopuctu
Moumu: . JlleMoHcTpupamse: KOHLeNTOT Ha TeXUHA KaKo
- Maca > JBWXetba Ha Tena co nocnegmua of AejcTBOTO Ha
- TexuHa pasnuuHKu Macu rPaBUTaLMOHOTO NOJe.
- WHepuuja > u3BneKysarbe napye xaptuja | 13. HaBege geka TexwuHarta e
- AMHaMoMeTap nog Ter, 6e3 fa ce nomMecTu rpaBuTaunoHa cuna u Npasu
- Tepesuja Teror pa3fiMKa Mely Maca 1 TeXuHa.
- Kunorpam 14.  janpumeHyBa paBeHKaTa
- HYTH . Mepemse: G =mg v nokaxysa pa3bupatse

- rpadmk TexuHa-Maca
- 3eMjuHo 3abp3ysatbe
- rpasutaumja

> Maca co Tepesuja u
AuruTasiHa sara
> TexuHa co guHamomeTap

. OvckyTtuparse 3a MacaTa u
TeXuHaTa Kako fse hU3UUKM BENUYUHU
W HUBHUTE MEPHN eSUHULMU

AeKa TexxuHara (a co Toa u macara),
MOXXe fja Ce CnopegyBa co
yPaMHOTEXYBatbe.

1.5. nokaxysa geka macata He ce
MeHyBa Npu NpoMeHa Ha

MecTononoxbara.

' BreceHu ce CTaH,qap,D,VI/M HOWKATOPK 3@ NOCTUrHYBaHe Ha pe3ynTaTuTe 0 yYeH€TO BP3 OCHOBAa Ha Kou ce onpepenyBaaTt KpUTEPUyMUTE 3a OUEHYBatbE.




«  TabenapHo u rpacuuko
CpepyBatbe noaartouu aobueHu co
AMPEKHO Mepetbe Maca U TeXUHA Ha
NpesMeTH v KOPUCTEHE CETOBU Ha

roToBW NOAATOLM

. AHanusunpatbe Ha rpacuum
TeXWHa-Maca u JUCKyTUparbe 3a

3eMjuHoTO 3abp3yBarme

* MCTpa)KYBaI-be 3aBUCHOCT Ha
n3nosKyBakbeTo Ha AMHAMOMETApOT 0f,

macaTa Ha TesoTo
. [papyvpatbe Ha AuHaMoMeTap

+  Wcrpaxysarbe TexwHa Ha eHo
TeN0 Ha PasfIUYHU NNaHeTw.

PaboTu Bo Manu rpynu co KopucTerbe
Ha UKT:
https://www.youtube.com/watch?v=
o5SmL2Y2WNDs

https://www.youtube.com/watch?v=
-F5nmlJOF4U




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

c363AaSp0b

www.physicsclassroom.com/class/ne

wtlaws/Lesson-1/Inertia-and-Mass

www.youtube.com/watch?v=T1ux3D
7038

https://phet.colorado.edu/sims/mas
s-spring-lab ss-spring-
lab_en.html

MeTogu:
«  [Huckycyja
*  [emoHcTpauuja
+  Mepere
« TabenapHo u rpacgmuko
cpefyBatbe Ha nofaToLu
+ AHanusa
+ HayuyHo uctpaxysare

Kako 3ameHa 3a peanHute
EKCNnepuMeHTn ce KOpucTaT
CuMynaumMun U BNOEOKNUNOBHK.
Pabotarta co noparouuTe, HUBHaTa




obpaboTka v aHanu3ara Ha
pesynTaTuTe e UCTa KaKo Kaj

peanHnTe eKCNnepuMeHTn.

-onpegenu ryctMHa Ha TEYHOLZT U
HEPACTBOPAUBU LUBPCTU TEN1a 20

npasuiHa v HenpaswnHa opma;

CopnpxxuHu

- T'ycTuHa v cpefHa ryctuHa

- lnuBambe, nebaerbe U TOHEHE

MoumMu:

'

rycTuHa
- nAuBakbe
- nebaemre

- TOHehe

AKTUBHOCTH

«  [luckyTuparbe 3a rycTuHaTa Kako
Maca BO eAuHMLA BOJTYMEH U ryCTUHATA
Kaj XOMOTreHM U HEXOMOFeH! Tena

. [npekHo Mepere Ha Maca u
BOJTYMEH Ha pas/iMyHu Tena o4 UcTa
cyncranuuja. [losTopyBatbe Ha
MeperbeTo 3a Tena of Apyra
CyncTanumja.

«  TabenapHo u rpacmuko
cpefyBatbe NoAaTOLUTE U @aHanM3a Ha
HaKMOHOT Ha rpachMKOT Maca-BoJyMEH.
. JunckyTupare 3a HAYMHOT Ha KOj
MOXe [la Ce U3Mepu rycTuHaTa Ha Tena
KOW He MoxaT da ce noTonaTt Bo
TeYHOCT

. WcTpaxyBarbe Ha NpU4nHUTE
nopazu Kou TenoTo Nnuea, nebau unu
TOHe.

E Onpepenysarbe rycTuHa Ha
TEYHOCTU KOU He Ce MeLIaaT co MoMoLL

Ha U yeBka

21. jakopwucCTu paBeHKata: p=
m/V.

2.2. npepBuaysa fanu efeH
npegMeT NNuBa, nebav UK ToHe BO
BOZa BP3 0CHOBA Ha rycTuHara.

2.3. npepnaramartepujanu of Kou
MOXe [ja Ce Hanpagar Tesa WTo
Tpeba fa nnueaar, nebaar unu
TOHaT.

2.4, onuwysa v u3Beaysa
eKCrNepuMeHT 3a 0fpedyBake Ha
ryCTUHA Ha TEYHOCT U
HepacTBOP/IMBO TeJ0 CO NpasuIHa
chopma 1 rv NpaBu HEONXOAHUTE
NpecMeTKy.

2.5. onuuwysau u3Benysa
eKCrepyMeHT 3a ogpeayBarbe Ha
ryCTUHa Ha HepacTBOPAWBO TENO CO
HenpaswunHa popMa U rv npasu

HEOMXOOHUTE NPeCMEeTKHU.




e Meperbe u ucnuTyBatbe ryctuHa
Ha Tena 0 pasnu4YHK MaTepujanm co
nomou Ha Phet cumynaumja
https://phet.colorado.edu/sims/densit

y-and-buoyancy/density en.html

MeTopu:

e [luckycuja

o Mepetbe

e TabenapHo u rpacuuko

CpenyBarse nofaTouu

e HayuHo uctpaxysate
Kako 3ameHa 3a peanHuTe eKCepuMeHTH
Ce KOpUCTaT CUMYNALIUN U BUGEOKIIMIMOBHN,
PaboraTa co nopartouuTe, HUBHaTA
obpaboTka v aHanu3ara Ha pesynTaTure e
MCTa KaKO Kaj peasiHuTe ekcrepuMeHTy
OMULLIAHN NPETXOLHO.

- r1 objacHyBa epekTuTe Ha
cunata Bp3 ¢popmarta u
ABWKEHETO Ha Tenata u r
MpUMEHYBa BO HOBM HEMO3HATH
CUTyaLMK 32 Aa v npeaBnaum

nocneguuuTe;

Coppxunu

EdekTu Ha cunu
XYKOB 3aKOH

Brop HbyTHOB 3aKkoH
Cuna Ha Tpreme

Moumu:

- Cuhna

AxTuBHOCTM
. JuckyTupare 3a npoMeHaTa Ha
chopmaTa 1 BOTlYMEHOT Ha Tenara nog
AejCTBO Ha cuna
. WcTpaxysatbe:
> 3aBUCHOCT Ha fecopMauujaTa
Ha NpyXXWHa UKW HeKoe Opyro

enacTnu4Ho 1es10 o CnaTa

31

npenosHaga:

>B03AyLUEeH 0Tnop Kako hopMa
Ha Tpueke

» CUNaTta Kako NpuumnHa 3a
NMPOMeHa Ha rofieMuHaTa 1
chopMaTa Ha TenoTto

> TpUeHeTo Kako cunia nomery

ABe JONMUPHU NOBPLUNHA




enactuyHa geopmaumja
KoepMLMEHT Ha enacTUYHOCT
rpacuk gecopmaumja-cuna
AvHamomeTap

3abp3yBarbe

Maca

CUna Ha Tpuere

KoeMLUEHT Ha TpUetbe

KOja [ejcTBYBa Ha Hea.
> NPUUYUHATE 33 PA3NUYHW
AedopMaLnu Kaj pa3nuuHm
NPY>KWHW NOZ, [ejCTBO Ha UCTa
cuna.
. TabenapHo 1 rpacdmyko
cpefyBatbe NOAATOLU U HUBHO
aHanusuparoe.
«  JInckytnpare 3a koeduLUMeHTOT
Ha eNaCcTUYHOCT Ha pa3Hu enacTuyHm
Tena
. Mepere n ucnutysare
pedopmMauujaTa Ha NpyXMHA Co
Pa3nuUYHM KapaKTEPUCTUKM CO MOMOLL
Ha Phet cuMynauuja v Bugeoknun:
https://phet.colorado.edu/sims/html/

hookes-law/latest/hookes-

law_en.html
https://youtu.be/dFeAzjXuV2E

. KoHcTpyuparbe egHocTaBeH

AWHaMoMeTap CO MOMOLL Ha Teso
u3paboTeHo 0 enacTuyeH MaTepujan
. Kanubpupatbe Ha Bara BO by THM
Koja ce KOPUCTU Kako AuHaMoMeTap

«  [uckyTupame 3a cunata Kako
NpuYmnHa 3a 3abp3aHo ABMKeHe Ha

Koja ro 3abaByea

LBVXEHETO ¥ pesynTupa co

3arpeBarbe.
3.2. npepnBuayBa KosiKaga Ke buge
cunaTa Ha Tpuetbe BP3 OCHOBA Ha
nofaToumuTe 3a JoNuUpHUTE
MOBPLUMHW.
3.3, roTonKyBa XyKOBUOT 3aKOH, ja
KOpUCTU paBeHkaTa F=kx, ro
Npeno3Hasa 3HauereTo Ha
,FPaHWLLaTa Ha NponNopLUUOHANHOCT
Ha rpachuKoT U3L0MKYBarbe — CUNa
W NpecMeTyBa KoeULMEHT Ha
enacTUYHOCT 0 UCTUOT.
3.4, jaTonKyBa M KOPUCTU BpCKaTa
nomery cunara, macaTau
3abp3ysarbeTo (BKNYUYBajKM ja u
HaCOKaTa) BO NMPaKTUYHM CUTYaLMN.
3.5, ruonuwyBa HauMHUTE Ha Kou
cunaTa MoXe [ja ro MeHyBa
LBWXEHETO Ha TenoTo v aa ja
onpegenu pesynTaHTaTa of ABe

WK MOBEKe CUNK CO UCT Npasel,.




Tenara

. WcTpaxysarbe Ha BpckaTa nomery
3abp3yBareTo v cunata, 3abp3yBameTo
W MacaTa co nomoLu Ha Phet
cMMynauuja
https://phet.colorado.edu/en/simulati
on/legacy/forces-1d

«  JInckyTupatbe 3a cuna Ha Tpuetre
. WcTpaxyBarbe cuna Ha Tpuerse co
nomoLw Ha PhET cumynauuja
https://phet.coloradoe.edu/sims/html/

forces-and-motion-

basics/latest/forces-and-motion-

basics en.html

e Meper:e cuna Ha Tpuetbe U
npecMeTyBarbe KoeULUMEHT Ha TpUEtbe

3a pa3nuyHU KOMBUHALUY OF
maTepujanu (Bo Manu rpynu) co
KopucTerbe Ha KT
https://youtu.be/liCOKvINC38
https://youtu.be/rcECpeg4BJU
https://voutu.be/XQvKXJkyurw
https://www.youtube.com/watch?v=i

v-5k6p7BRQ

. ,El,mcr(ympal-be 3d 3aBUCHOCTA Ha

KOECIDMLI,MEHTOT Ha Tpuehe 04




coctojbarta Ha LONUPHUTE NOBPLUKHMU.
AHanusupare v npefBuayBatbe Ha
NPOMEHV Kaj C1aTa Ha Tpueke nopagm
NpOMeHa Ha KapaKTepUCTUKUTE Ha

AONUPHUTE MOBPLUMHK

Metopgu:

Huckycuja
o Mepere

TabenapHo u rpacuuko
npeTcTaByBakbe NogaToLm

e Ananusmpamne

e HayuHo uctpaxysatbe
Kako 3ameHa 3a peanHuTe eKCnepuMeHTH
Ce KOpUCTaT CUMYNaL MK U BUAEOKIUMOBM.
PaboTaTa co noparouuTe, HUBHaTa
obpaboTka 1 aHanu3saTta Ha pesynTaTuTe e
MCTa KaKO Kaj peasiHuTe eKCnepuMeHTH

onuwaHn NpeTxonHo.

- TU TORKYBa NPUYNHNTE 3a
3aBpPTYyBdtbe Ha TeNI0TO KaKo K1
yCNOBUTE 3d pAMHOTEXA Ha

Tenoro.

CoppxxnnHu

- Bptnuso gejctso Ha cvnata

Moumu:
- MOMEHT Ha cuna
- KpaK Ha cuna

- LeHTap Ha Maca

AxTuBHOCTH
i OuckyTnpatee 3a MOMEHT Ha cuna
KaKo MepKa 3a BPT/IMBOTO [ejCTBO Ha
cunata
s WcTpaxyBatbe 3aBUCHOCT Ha
MOMEHTOT Ha Cuna 0f, CUaTa 1 KpakoT

Ha CHhna.

41.  ro geduHMpa MOMEHTOT Ha
Ca KaKo MepKa 3a BPT/INBOTO
[€jCcTBO Ha cunata W faga
CEKOjAHEBHY MpUMepH.

4.2. npeno3HaBa feka, Kora
pesynTaHTHaTa cua n

Pe3yNTaHTHNUOT MOMEHT Ha CUInTe




pPaMHOTEXa

. Hymepuuko npecmeTyBarme
MOMEHT Ha cuna

. JuckyTuparse 3a LleHTapoT Ha
Maca W yCnoBMTE 338 paMHOTeXa Ha
Tenara.

. EkcnepumeHTanto
onpefenyBame LeHTap Ha Maca Ha
pasHu pamHu urypu

PaboTa Bo Manu rpynu co Kopucteme
Ha NKT:

www.bbc.co.uk/bitesize /ks3/science/e

nergy electricity forces/forces/revisio

n/8/

http://physics.about.com/od/simplem

achines /f/HowlLeverWaorks.htm

https://phet.colorado.edu/mk/simulat

ion/legacy/balancing-act

https://phet.colorado.edu/mk/simulat

ion/legacy/balancing-act

www.cyberphysics.co.uk/topics/forces

/principleOfMoments.htm
www.youtube.com/watch?v=hqgDhW8

HkOQ8

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

TvhbvMEAg

ce Hyna, CMCTeMOT Ce Haora BO
paMHoTexa.

4.3. objacHysa feka
3roseMyBarbeTOo Ha CuaTa unu
HOPManHOTO pacTojaHue o 0cKaTa
Ha BPTEHE IO 3r0sIeMyBa MOMEHTOT
Ha cunaTa.

44. un3BepyBau onuLyBa
eKcnepuMeHT 3a [a ja ogpeam
no3uLMjaTa Ha LLeHTapoT Ha MacaTa
Ha paMHy xoMoreHu Tena (cdurypw)
W KBanuTaTUBHO ro ONULLYBa
echeKTOT 0 NO3MUMjaTa Ha
LeHTapoT Ha MacaTa Bp3
cTabunHoOCTa Ha efHOCTaBHM
npeAMeTy.

4.5. ronpecMeTyBa MOMEHTOT Ha
cuna co KopucTere Ha thopmynara
M =F.d v ronpuMeHyBa
NPUHLMMOT HA MOMEHTU Ha CK1a BO

CUTyaLun o4 Herosata OKOMMNHA.




MeTtopau:

e [lnckycuja

¢ Hymepuuko npecmeTyBatbe

¢ EkcnepumeHTUupamse

» HayuHo uctpaxysatoe
Kako 3ameHa 3a peanHuTe eKCnepuMeHTy
Ce KopucTaT CUMynauuu u BUAEOKITMMOBH.
PabotaTa co nopgatouuTe, HUBHaTa
obpaboTka 1 aHanu3arta Ha pesynTaTuTe e
UCTa KaKo Kaj peanHuTe eKcrnepuMeHTy

ONULIAHM NPETX04HO.




MopynapHa eaunuua 3: EHEPTUIA, PABOTA, MOKHOCT U MPUTUCOK (8 yaca)

npo6nemMn Bo KOW NOCTOW NPEHOC

Ha eHepruja;

- 3aKoH 3a 3anasyBatbe Ha eHeprujata

Monmu

- KMHEeTUYKa eHepruja

- rpaBMTaLMoHa NoTeHUMjanHa
eHepruja

- noTeHUWjanHa eHepruja Ha
enactuyHa gedopMaumja

- XeMWCKa eHepruja

- HyK/leapHa eHepruja

- 3aKoH 3a 3anasyBarbe Ha eHeprujaTa

pe3ynTaTt Ha pa3Hu npouecu.

e [leMoHcTpuparse n JucKyTupare
3a npeTBoOparbe Ha eHeprujaTa Kaj
3BYYHMKOT, MOTOp Ha napea, MoTop CO
CONapHo HanojyBatbe, cBeKaTa 1 gpyru

ypeau.

e  [ExkcrepumeHuTuparse u
HyMepUUKO NpecMeTyBare Ha
concTBeHaTa eHepruja npexy Mepetbe
Ha BUCMHaTa 1 noTpebHoTO BpeMe 3a
UCKauyBaH€e Mo CKanu: Co HOpMarsHo
ofietbe, co 6p30 oferbe U CO TpUatbe.
3aKNy4yoK feka noTeHuujanHaTa
eHepruja He 3aBucu of, bpauHara co

Koja ce ucKadyBalll.

Pen. | Peayntatu of yuere Co,qp_mm-m U NouMu AKTUBHOCTM ¥ MeTOaU Kputepuymu Ha ouenyaar-be'
6poj
YueHukoTt/yueHuukata ke buge | Cogpxuuu AKTUBHOCTH YueHukoT/yueHuukaTa Moxe fa:
cnocoben/a aa: - [lpeHecyBatbe 1 NpeTBOpam-E Ha ° JnckyTuparse 3a npomenuTe 1 11 ruwupenTucdukyBa npoMeHuTe
1 - objacHyBa cuTyauuu 1 pewasa eHeprujaTta npeTBoparbata Ha eHeprijaTa Kako BO KMHETUYKATa, rPaBMTaLMOHATA

noTeHLMjanHa, XeMUCKaTa,
eN1CaTUYHaTa, HyKNeapHaTa u
BHaTpeLLHaa eHepruja kou ce
NnojaByBaaT KaKo pe3ynTart Ha pasHu
npouecu.

12. npeno3naBa peka eHeprujara
Cce npeHecyBa BO TEKOT Ha iejcTBa U
npoLecy, BKy4yBajku NpUMEPH Ha
NPeMuH of cun (MexaHUyKa
pab6oTa) enexrpuunu cTpyw (pabota
Ha e/fleKTPUYHa CTpyja) TOMIUHCKA
eHepruja u co bpaHosu.

13. ronpumenysa 3akoHort 3a
3anasyearbe Ha eHeprujaTa BO
eJHOCTaBHU NpUMEpPU.

: BHecenu ce CTaHAapAM/MH,D,MKaTOpM 3a NOCTUrHyBabE HA pe3ynTaTuTe 0 y4eHeTO BP3 OCHOBA HA KOU Ce onpefenyBaaT KpUTEpUYMUTE 33 OUeHyBatbe.




. EkcnepumeHTuparse n HyMepuyKko
npecmeTyBarbe noyeTHa 6p3nHa npeky
Mepere Ha BUCUMHAaTa [0 Koja ce
MCKauyBa ToMye KOoe €O TypKatbe Harope

e “naHcvpaHo” no HaBegeHa paMHUHA.

. [lunckyTupare 3a noTexuujanHa
eHepruja Ha enacTu4Ha npyxuHa,
XEMWUCKA U HYKJIeapHa eHepruja.

o  [lpoBepyBatbe Ha 3aKOHOT 3a
3anasyBarbe Ha eHeprujaTa npeky
KOpUCTEH:e Ha BUAEOKUN:

https://www.youtube.com/watch?v=XM
a vySEqls
e Mepetbe BUCHHA WTO ja
nocTurHyea Tonye hpneHo BEPTUKaNHO
Harope (nokpaj3rpasa)u co
e
KOpUCTetbe Ha paBeHKaTa —— = myghh

HYMEpHYKO NpecMeTyBarbe Ha

noyeTHaTa 6p3VIHa.

MeTogu:
e [luckycuja
e [lemoHcTpaumja




o EkcnepumeHTUpatse
e Mepete

e HyMepuuku npecmeTku

Kako 3ameHa 3a peanHuTe eKCNepuMeHTH
ce KOpUCTaT CUMyNaLMn 1 BUSEOKIUMNOBMU.
PaboTarta co nogartouuTe, HUBHaTa
obpaboTka v aHanu3aTa Ha pe3ynTatuTe e
1CTa KaKo Kaj peanHuTe eKCnepuMeHTH

onuwaHn NpeTxogHo.

- ja objacHu BpckaTa Mery

u3BpLleHaTa paboTta 1 eHeprujaTa;

Coppxunu
- [MpuHumn 3a eHepreTcka
KOH3epBauuja

Moumn
- pabora
- eHepruja

AKTUBHOCTH

° [uckyTuparse 3a 3HauereTo Ha
noumoT pabota Bo hu3MKaTa U
CeKOjAHeBHUOT XMBOT. 3aKNy4oK feKa
n3spLueHaTa paboTa 3aBMcH 04 cunata
KOja JejcTBYBa Ha TENI0TO U NaToT KOj ro
NoMWHYBa NOJ, AejCTBO Ha Taa cuna, A=
Fs.

. Hymepunuko npecMeTyBatbe Ha
u3BplleHa paboTa npu pasHu
CeKOjOHEeBHM CITyuyBatba (Nnp. kauyBatbe
No CKanu) 1 3aknyJysarbe Aeka paboTara
e ejHaKBa Ha NpoMeHara Ha

noTeHuujanHaTa eHepruja.

2.1, nokaxysa geka u3Bpluerara
paboTa = noTpolleHaTa eHepruja.
2.2. ja OTKpMBa 3aBUCHOCTA HA
u3BpLUIeHaTa paboTa of
rofieM1HaTa Ha cunata u
W3MMHATUOT Nar.

2.3. janpumeHyBa paBeHkaTa A=
Fs=AE.




MeTtopgu
e [luckycuja

e Hymepuuku npecmeTku

Kako 3ameHa 3a peanHute
eKCNepUMEHTH Ce KOpUCTaT CUMYyTauuu
n Buaeoknunosu. PaboTtara co
nopaTouuTe, HUBHaTa obpaboTKa u
aHanM3aTta Ha pesy/TaTuTe e UCTa Kako

Kaj peanHuTe eKCnepuMeHTH.

- objacHu 1 onpegenu
noBp3aHocTa noMery pabortara u
MOKHOCTa;

ConpxuHu
- Pabora 1 MoKkHoCT
MNoumm

- pabota

- MOKHOCT

AxTuBHOCTH
e [luckytupame 3a pu3nykaTa
Be/IMYMHa MOKHOCT Kako Hp3unHa co Koja
ce Bpwwu pabota.
e Meperbe BpeMe Ha KauyBare Ha
YUYEHUK MO CKaNK U HyMEPUUKO
npecMeTyBatbe Ha bp3uHaTa co Koja ce
MeHyBa NoTeHUujanHaTa eHepruja (ce
BpLUM paboTa) Ha YUYEHUKOT Npu T03,
KaKo 1 Hej3MHO NoBp3yBarbe Co

MOKHOCT.

MeTtoau

e [uckycuja

e Mepere

e Hymepuuku npecmeTkm

31 janosp3yBa MOKHOCTA CO
6p3uHaTa co Koja ce Bpwu pabotara
" AaBa COOABETHU NpUMepH.

3.2. jaKopucTu paBeHkaTa P=
AE/tn P= A/t B0 efHOCTaBHM

CUCTemMmn




- NpecMeTyBa 1 Mepw MPUTUCOK
noj AejcTBo Ha cuna,
aTMOoCepCKU U XMLPOCTaTCKM

NPUTUCOK.

Coppxunu

- [puTncok

'XM,EI,pOCTaTCKVI NpUTUCOK

-ATMocdhepcKku NpUTUCOK

Moumu

NPUTUCOK
XWIPOCTATCKM MPUTHACOK
aTMochepCcku NpUTUCOK
MaHoMeTap

bapomeTap

AKTUBHOCTH

e [InckyTupatbe 3a NpUTUCOK U
HeroBaTa 3aBMCHOCT 04 CM/1aTa u
NoBpLMHATA.

o JluckyTupare 3a XugpocTaTcku U
aTMocdhepcKu NPUTUCOK.

° WcTparkyBarbe 3aBUCHOCT Ha
XWOPOCTATCKM NPUTUCOK OA:

» npnabounHaTa

» TyCTWHa Ha TeYHoCTa

° TabenapHo 1 rpacuyku
cpepyBsatbe Ha NOAATOLM.

° Ananusa Ha gobuenuTe
pe3ynTaTh U OTKPUBaHbe KOHCTaHTaTa Ha
nponopuuoHantoct (g=9,81 m/s?)

o OTKpuWBarbe 3aBUCHOCT Ha
XWUAPOCTATCKU NPUTUCOK O
AnabounHaTa v rycTuHaTa Ha TeqyHocrta
co noMow Ha PhET cumynauw,
CpeayBatbe Ha MOAATOLM, aHaNU3uparse
W 3aKNyuyBakbe.
https://phet.colorado.edu/sims/html/
under-pressure/latest/under-

41, pedwuHMpa NpUTUCOK,
XUAPOCTATCKU NPUTUCOK U
aTMocdepcku NPUTHUCOK.

4.2. ronosp3ysa (6e3
NpecMeTyBarbe) MPUTUCOKOT Kaj
TeyHoCTuTE Co fnaboynHaTa u
ryCTUHaTa, KOPUCTEjKM COOLBETHM
npUMepH.

4.3.  jaxopucTv paBeHkata p=pgh
BO HOBW CUTYyaLMMN.

44, jaKOpUCTYW M onuLLYBa
ynotpebara Ha MaHOMETapoT.

45. onuwyea egHoCTaBeH XV BUH
bapomeTap u HeroaTa ynorpeba 8o
MepereTO Ha aTMoChepckuoT

NPUTUCOK.




pressure_en.html

e Pab6ora Bo Manu rpynu co
KopucTterse Ha UKT:
https://www.youtube com/watch?v=c
ibe-XpSsa4&vl=mk
https://www.youtube.com/watch?v=
MmupARWNbDDA
https://www.youtube.com/watch?v=1
MrE6GBkbPo

e KoHcTpyupare egHocTaBeH

maHomeTap co U ueBka og nposupHo
NNAcTUYHO LipPeBO U HEroBO
kanubpupame.
MeToau
e [lnckycmnja
e HayuHo ucTpaxysarbe
» TabenapHo u rpacuuko
npeTCTaByBare NoJaToLM
* AdHanusa
Kako 3ameHa 3a peanHute
eKCniepuMEeHTH Ce KopucTaTa
cumMynauuu 1 Bugeoknunosu. Paborata
CO nogatouuTe, HUBHaTa obpaboTka u
aHanu3aTta Ha pe3ynTaTuTe e UCTa Kako
Kaj peasiHuTe eKCrepuMeHTH OMULLIAHH
NPETXOAHO.




MoaynapHa eguumua 4: MOJIEKYJIAPHO — KWUHETUYKA TEOPWUJA (8 uaca)

Pegn. | Peayntatu of yuetse CopxuHu ¥ nonmu AKTUBHOCTH U METOM Kputepuymu Ha oueHyBame’
6poj
YueHukoT/yueHunukata ke buge Coppxuhu AxkTuBHOCTH YueHukoT/yuenuukara Moxe
crnocobeH/a pa: - CocToj6u Ha MaTepujaTa u Hej3uHaTa . HnckyTuparbe 3a KapakTepucTuknTe | ga:
il - ja KopucTH MoneKynapHo- MOsieKynapHa CTpyKTypa Ha LUBPCTUTE MaTepum, TEYHOCTUTE U 11. ruHaBepysa

KWHeTHYKaTa Teopuja 3a Aa ru
OMULLE MAKPGCKONCKUTE MPOMEHH

Kaj CyncraHuunTe;

- [puTuncok Ha rac Bp3 sujj0BM Ha caj

MNonumu
- UBPCTM MaTepuu
- TeYyHOCTH
- racos#
- MoneKynu
- MerymoneKkynapHu cunu
- MeryMoneKynapHu pacTojaHua

- NpUTUCOK

racosuTe.
«  JlemoHcTpuparse Ha cnocobHocTa
Ha Teyetbe Ha TEYHOCTUTE U TacoBUTE, U
Masnarta KOMMpecubuIHOCT Ha LBpPCTUTE
MaTepuu U TeYHOCTUTe.

. [leMoHcTpupatbe Ha
MoneKynapHaTa CTPYKTypa Ha UBpCTUTe
MaTepuu, TEYHOCTUTE 1 racoBUTe CO
KopucTerbe Ha ronemu cchepu, Ha np.
TOMYMHLA 3@ NMUHT-MOHT.

. Wctpaxysarbe Ha HajHUCKaTa
MOXHa TEOpeTCKa Temnepatypa 1
npoMeHuUTe BO nosioxxbarta Ha MonekynuTe
Ha racoT npu Taa TeMneparypa.

. ExcnepumenTanHo Habrbynysatbe
Ha BpayHoBo aBuxere

. WcTpaxyBarbe 1 gUCKyTUpatbe 3a

oanenHute
KapaKTepUCTUKUTE Ha
LBPCTUTE MaTepuy,
TEYHOCTUTE U racoBUTe.
12. jaonuwysa
KBaNUTaTUBHO
MOneKynapHaTa CTpyKTypa
Ha LBPCTUTE MaTepuu,
TEYHOCTMTE M FacoBUTE BO
0AHOC Ha pacnopeaoT,
pacTojaHUETOo U ABUXKEHETO
Ha MonekynuTe.

13. runoep3ysa
KapaKTepUCTUKUTE Ha
UBPCTUTE MATEPUH,
TEYHOCTMTE M FacoBUTE CO

MeryMosieKyiapHuTe cunu,

" BHeceHw ce CTaHAApAN/MHANKATOPU 3@ NOCTUrHYBatbe Ha PE3yNTaTUTe Off YUEHETO BP3 OCHOBA Ha KOW Ce ONpefenyBaaT KpUTepUyMUTE 33 OLieHYBatbe.




MPOMEHUTE Kaj MOSIeKyIuTe 0f, racoT u
NPWUTUCOKOT KOj TUe ro BpLUAT BP3
SWA0BUTE Of CafoT, NPU HEroBO NAfiere U
3arpesatbe.

. IwnckyTnpare 3a
MeryMoneKynapHuTe Cunu,
MeryMoneKynapHuTe pactojaHma u

OBUXEHETO Ha MONEKYyNnUTe,

MeTogm:
e [uckycuja
e [lemoHcTpauuja
e Wctpaxysare
e Habmypysare

Kako 3ameHa 3a peanHute
eKCNepuUMEHTHU Ce KopUCTaTa CUMynaumu
u Bugeoknunosu. Pabotara co
nogatouuTe, HUBHaTa obpaboTka u
aHanusara Ha pe3ynTaTuTe e UCTa Kako
Kaj peanHuTe eKCrepuMeHTH ONULLIAHN

nperxogHo.

MeryMonekynapHute
pacTojaH1a 1 LBMXeHeTo Ha
Monekynure.

14, jaTonkysa
TeMmneparypara Kaj racoute
BO YCNIOBM Ha [iBUXetbe Ha
HEroBuTe MONIEKYNUTE.,

15. roobjacHysa
MPUTUCOKOT KaKo pesynTaT
Ha yfapuTe Ha MosiekynnTe
BP3 SUA0BKUTE Of CafoT.

16. janpumeHysa
MOJIeKyapHO-KMHeTHYKaTa
Teopuja 3a [ia onuLle HOBU U
HEMNo3HaTu NpoLecH.

17. nokaxysa pasbuparbe
3a C1y4ajHOTO IBMXKEHE Ha
4eCcTUYKKUTe BO CyCrneH3nja
KaKo [,eKa3 3a MOJieKynapHo-
KUHETUYKMOT MoJien Ha

cyncraHuujara.




- Ha MOJIEKYNAPHO HMBO 'Y TOSKYBA
NPUYUHUTE 38 NPOMEHa Ha

MPUTUCOKOT Ha racoT;

ConpxuHu

- W3oTepmeH npouec
- W3obapeH npouec
- W3oxopeH npouec

Monmn
- U30TepMeH npoLec
- bojn-MapwuoTos 3akoH
- M30XOpeH npouec
- l'ej-Jlucakos 3akoH
- wu3obapeH npouec
- WWapnos 3akoH

AKTUBHOCTH
. JVCcKyTMpatbe 33 MOXHUTE MPUUUHM

3a NpoMeHa Ha NpUTUCOKOT Ha racoT

. ExcnepumeHTanHo oTKpusare Ha
bojn-MapwnoToBunoT 3akoH co egHocTaBHa
onpema: MaHOMeTapoT KOj NPeTX04H0 ro

KOHCTPyMpaa U MEAULMHCKM LWIMpUL

. Co nomow Ha PhET cumynauuja ru
oTkpuBa bojn-MapuoToBroT 3aK0H,
LLapnoeuot 3akoH u ['ej-JIncakosnot
3aKOH
https://phet.colorade.edu/sims/html/st
ates-of-matter/latest/states-of-

matter_en.html

https://phet.colorade.edu/en/simulation

/legacy/gas-properties

. UpTa u aHanu3wupa p-V aujarpamu 3a
TPUTE NPOLeCH Ha [aAEHO KONMYECTBO
upearnex rac.

MeTtoau
¢ [Jluckycuja
e Ekcnepument

21 jaobjacHysa
NpOMEHATa Ha:
> TPUTUCOKOT 04
TeMneparypara npu
KOHCTaHTEH BONyMeH
> MNPUTUCOKOT 04,
BOJIYMEHOT Npu
KOCTaHTHa

TeMnepartypa

Y/

BOJTYMEHOT 04
TemneparypaTa npw
KOHCTaHTEeH NPUTACOK.
2.2. rupTau objacHysa p-
V gnjarpamute 3a Tpute
NPOLLECU U YNTaA BPELHCCTY
0f, HVB.

2.3. 10 [BeMOHCTpUpa
M30TEPMHMOT NpoLiec.

2.4. v npumeHyBa
n3onpoLecuTe 3a A4a ondue

HOBW M HENO3HATWM NPOLECH .




e Vnycrpauuja
e [paduuko npeTcTaByBarbe
nogaTtouu

e AHanusmpatbe

Kako 3ameHa 3a peanHuTe ekCnepuMeHTH
Ce KOpUCTaTa CUMYNaLuMmn ¥ BUSEOKNUMNOBM.
PaboTaTa co nogaTouuTe, HUBHATa
obpaboTka v aHanu3saTta Ha pesynTaTuTe e
MCTa KaKOo Kaj peanHuTe eKCnepuMeHTH

OnuuaHn NpeTxo4Ho

- ro objacHu npoLecoT Ha

ucnapyBame Ha Te4YHOCTa U ra

npuMeHyBd BO HOBW CUTYaU WK 34

nagete.

Conpxunu

-Ucnapysarse

Moumu
- UCnapyBame

Monekynu
- Jlapetwe

- eHepruja

AKTUBHOCTHK
. OunckyTupame Bo rpynyu no aazeHu
npawawa kou ru oproeapaat. |pynute

mery cebe ru cnogenysaat o4roBopuTe.

. HabmynyBare Ha NpoMeHH Kaj
TeYHoCTa NpY 3arpeBarbe U ucnapyBatse
co nomolw Ha PhET cumynauyja:
https://phet.colorado.edu/en/simulation

/legacy/energy-forms-and-changes

. Ouckytnpae 33 Toa  Kako
noTereTo nNpeAu3BUKYBa najetbe Ha
KoXaTta W 30WTO Ce YyBCTByBaTe

M3Na€Hn KOora msneryegare 04 baseH 3a

31 ronosp3sysa
“cnapysarberTo Co Nafer-eTo
Ha TeyHoCTa.

3.2. roobjacHysa
NajerbeTo Ha Teno Koe e Bo
KOHTaKT CO TEYHOCT Koja
ncnapysa.

3.3, nokaxysa geka
Temnepatyparta, cnobogHata
MOBPLUMHA U BAXHOCTa Ha
BO34YXOT B/ujaaT Bp3
ncnapysarbeTo.

3.4. roonuwysa
UcnapyBareTo Kako

oofenyBsakbe Ha Moaekynute




JinBarbe, a AypmM U nonagHoO Kora Betap
Ke AYBHE Ha BNaXXHa KoXa.

MeToau
e [Jluckycuja
e Habmynysatbe.

Kako 3ameHa 3a peanHuTe
eKCnepuMeHTH ce KopucTaTa cuMynaLuu

1 BUGEOKJTUIMOBMK.

CO noronema eHepruja og
NoBpLUMHATa Ha TeYHOCTa.




Mopynapha egunuua 5: TOMJIMHCKU KAPAKTEPUCTUKWA HA LIBPCTU MATEPUW, TEYHOCTU U TACOBMU (8 yaca)

Pen. | Pesyntatu o yuemwe _ Kputepuymu Ha ouenyBatbe’
g CoppXuHU 1 NoumMu AKTUBHOCTH U METOAM
6poj
YueHukot/yueHuukara ke buge Copprxnnu AKTUBHOCTH YyeHukot/yyeHnukara Moxe
cnocobeH/a pa: -TonnuHcko Wupetse Ha UBpCTUTE . HuckyTuparse 3a npoMeHnTe Kon | pa:
1 - Hay4HO ro TOJIKYBa TOMUHCEOTG 11. «kBanutatuBHO ro

wnpere Ha UBpPCTU MaTepun K

TEYHOCTH;

TeNla U TEYHOCTUTE NPKU KOHCTaHTEH

MPUTUCOK.

Moumn

= TONMUHCKO Wupere

HaCcTaHyBaaT Kaj MosleKynuTe o4
UBPCTUTE CYMCTaHLMN U TEYHOCTUTE
MpW HUBHO 3arpeBatbe.

D Wctpaxysarbe Ha TONAMHCKO
Mpetbe Ha UBPCTU MaTepun 1
TeyHoCTUTE.

. UcTpaxkyBatbe Ha HauuHuTe Co
KOM Ce HaAMUHYyBaaT npobnemuTe Kou
HaCTaHyBaaT NopajauM NpoMeHa Ha
AWMEH3MMTE Ha TenaTa Npyu NpoMeHa
Ha TemnepaTypaTa Kaj KOHKPeTHU
KOHCTPYKLMM KaKo LUTO Ce MOCTOBH,
LIKHU UTH.

. WcTpaxyBarbe KaKo LWnpereTo
Ha LBPCTUTE Te/1a € UCKOPUCTEHO BO

YpeAau Kako TepMoCTaTuTe.

OMULLYBa TOMNJIMHCKOTO LUMpeHbe
( ekcnaH3wuja) Ha uspcTuTe
CYNCTaHLUUK1, TEYHOCTUTE U
racoBUTE NMpU KOHCTAHTEH
MPUTUCOK.

12.  upeHtucpukysau
objacHyBa HeKoW CeKojAHeBHU
NPUMEHN 1 NOCNeSHULN OF
TOM/IUHCKOTO LUNpeHse.

13. BoycnoBu Ha gBuxkerbe n
NOCTABEHOCT Ha MOJIEKYNUTE, [0
objacHyBa penlaTMBHMOT pef Ha
FONeMKUHA Ha WUpeke Ha
UBPCTMTE MaTEPUU, TEUHOCTUTE
W racoBuTe.

) BHeceHu ce CTaHAapﬂM/WHﬂ,MKaTOpM 3a NOCTUrHyBakbe Ha pesynTaTtuTte of] y4erbeTo Bp3 0CHOBA HA KOU Ce onpenenysaat KpUTEpUyMHUTE 3a OUEHYBatbe.




PaboTa Bo Manu rpynu co Kopuctere
Ha UKT:
https://www.voutube.com/watch?v=
LmN8bybyQY8
https://phet.colorado.edu/sims/html

/states-of-matter-

basics/latest/states-of-matter-

basics en.html
www.youtube.com/watch?v=EkQ288

65xpg

MeToau
e [luckycuja
o WcTpaxysarse

Kako 3ameHa 3a peanHute
eKCNepuMEHTY ce KopucTara
CMMyNaLu1 U BUAEOKIUMNOBM.
PaboTara co noaaTouuTe, HUBHATA
obpaboTKa u aHanusara Ha
pe3ynTaTuTe e UCTa KaKo Kaj
peanHuTe eKCnepuMeHTH ONULLIAaHH

npeTxo4Ho.




- ro 06jacHW NpUHUMNOT Ha pasoTa
Ha pasHW ypenv 3a Meperbe Ha

TeMmneparypa;

CoppxxuHm
-Temnepatypa

-Meperse Ha TemnepaTypa

[Toumu
- Temnepatypa
- Tepmomertap
- TeMnepaTypHU cKanu
- pernepHu TOUKK
-~ TOYHOCT
- oncer
- NUHeapHoCT
- TepMoesieMeHT
= Len3uycoBu CTeneHu

= KenBWH

AKTUBHOCTH

e [uckytupatbe 3a TepMoMeTapoT
KaKo MHCTPYMEHT 33 Meperse Ha
TeMnepaTtypa, TeMnepaTypHUTe CKanu
u notpebara of penepHu ToUKY,
TOUHOCT W OMCEr Ha Mepetbe.

e Mepete TemMnepaTypa co XUBKH
TepMoMeTap, ankoxoseH TepMoMeTap,
AUruTaneH TepMoMeTap, TepMoMeTap
CO TEeUHU KpUCTanH, ja aHanusupa
HWBHATa TOUHOCT, ja Cnopeaysa
OTKpYMBA 3aBUCHOCT.

e [uckytuparoe 3a pusndkute
BENIMUMHU KOW CE MEHYBAAT IMHEAPHO
CO NpOMeHa Ha TemnepaTypara u
MOXe Aa Ce KOPUCTaT 3a Mepetbe Ha
TeMmnepartypa.

e Ucrpakysatbe Ha TeMnepaTypHu
CKanu U HUBHUTE PEMEpHMN TOUKH,

e UcTpaxysarbe 3aBUCHOCT HA
eneKTpUYeH OTNOp 0 TeMneparypa u

rpachuuky ja npeTcTaByBaar.

21, janpenosHae notpebarta
Of, PENepHN TOUKN U UCTUTE TU
WAEHTUDUKYBA.
2.2. Hanpasu pa3nuka nomery
TeMnepaTypa u3MepeHa Bo
ctenenun Ha Llensuyc u KensuH.
2.3. npeTBopa TemnepaTtypa
oA cTenenu Ha Uenswnyc Bo
cTenenu Ha KensuH.
2.4, jaonuwysa CTpyKTypaTa
Ha TepMOenemeHTUTe U ro
objacHyBa HMBHOTO KOPUCTEHE
KaKko TepMoOMeTap 3a Mepetbe
Ha BUCOKM TeMMepaTypu u
TemMnepaTypu kou 6p3o ce
MeHyBaar.
2.5. onwuwyga u objacHyBa
KaKo CTpyKTypaTa Ha
TepMOMeTpUTE TeYHOCT BO
CTaKno e NoBp3aHa Co HUBHATa

TOYHOCT, oncer n INHEAPHOCT.




e  PaboraBo Manu rpynu co
kopucTterbe Ha KT
www.mminiphysics.com/thermometric-

property.html
https://www.youtube.com/watch?v=

aRgQY8|RDKU

MeTtogu
o [luckycwja
e Mepeme
o UcTpaxyBare
e [pacuyko npetcTasyBame

nogaToLu

Kako 3aMeHa 3a peaniHuTe
EKCNEPUMEHTH Ce KOPpUCTaTa
CnuMyIaumm n BUOCOKANNOBU.

-0 TONIKYyBa NOUMOT TONNUHCKHU
KanauyuTeT Ha TenoTo,;

Conprxunu
-BHatpewna enepruja u Temnepatypa
-TonnuHckM KanauuTeT Ha Teno

Monmu
- BHaTpelUHa eHepruja
- TeMnepaTypa

AKTUBHOCTH

e [luckyTuparbe 3a 3@aBUCHOCTA Ha
BHaTpeLlLHaTa eHepruja of
TeMneparypara.

*  Wcrpaxysarbe Ha npoMeHa Ha
TeMnepaTypa npu ancopruuja Ha ucTo

KOonuyecrso TOIMJIUHA Kaj:

3.1. ro objacHyBa TepMUHOT
TONMWHCKK KanauuTeT Ha Teno.
3.2. ronoBp3yBa
3rofieMyBaHeTo Ha
TeMneparypara Ha TefoTo co
3rofieMyBameTO Ha HerogaTa

BHAaTpeLlHaTa eHeprija.




TONNUHA
TOMAMHCKM KanauuTeT
cnenuduyeH TOoNAMHCKK

Kanayurer

> PpasnuuyHM Macu Ha ucta
cyncTaHumja
> UCTM Macu Ha pasfMyHu
CyncTaHumuu
e [lnckytuparse 3a cneuyuduyen
TOMMHCKM KanaLuWUTeT N TONIUHCKY
KanauuTeT Ha TenoTo.
»  JluckyTuparbe 3a pasnukute
nomery (pM3NYKUTE BENUUYNHM
LTonnuHa" u ,Temnepatypa”.
e [luckytuparbe 3a npoMeHUTe BO
ABWKerbaTa Ha uecTuLmTe of racot
MpU HEroBO 3arpeBarbe U Kako
3rofieMeHata bp3uKka Ha yectuuuTe e
NOBP3aHa CO HUBHATA KMUHETUYKA
eHepruja, a co Toa ¥ CoO BHaTpeLUHaTa

eHepruja Ha racort.

e  PaboraBo Manu rpynu co
Kopuctere Ha UKT:
https://www.miniphysics.com/laborat
ory-thermometer.html

MeTogu:
e [Jluckycuja
e Mcrpaxysatse




Kako 3ameHa 3a peandute
EKCNEePUMEHTHU Ce KopucTaTa
cuMynaumvu n BUOEOKJIIUNOBMU.

- Y objacHyBa npouecuTe Ha

Toneme, BpHUetbe, CTBPAHYBdHE U

KOHAEeH3auuja.

Conpxunuu
-Tonetbe 1 Bpuere

-CTBpAHMBatbe U KOHAEH3aLuja

[MTonmu
- Tonewe
- CTBPAHYBahe
- Bpueme

KoHZeH3auuja

- TOYKA HA TONeHe

TOYKa Ha BpUeme

AkTuBHOCTH
. AuckyTupame 3a Tonere u
BpMerbe BOBelyBajKM TOYKA Ha ToMNetbe
Y TOUKA Ha BpUEtbe Kaj CyncTaHuuuTe.
. WcTpaxysarbe Ha TOYKM Ha
TONemwe U Bpuere Ha pasfnyHu
CyncTaHuum.
. OuckyTuparse n pecbuHupatbe Ha
TOYKa Ha TOMEHE U TOUKa Ha BpUetHbe.
. pachnuko npecrasyBarbe U
aHanu3a Ha rotToBu NOAaToLM Unu
nojaToum o eKCnepuMeHTanHu
Mepetba Npy 3arpesarbe 1 nagetse.
«  [Juckytuparoe 3a rpacukot
TemnepaTypa-BpeMe Npu 3arpesarbe 1
nagerbe Ha cyncTaHuujara.
g JemoHcTpupatbe Aeka MpasoT 1
BOAATa KOEr3uCTUPaaT caMo npu
TOUKa Ha ToMerbe, @ Napearta 1 BoAATa
CaMo Mnpu To4YKa Ha BpUetbe.
. IuckyTuparbe 3a coctojbara Ha
yecTULMTe NPU KOHAEeH3auuja U

41, roHaBepyBa 3HauerbeTo
Ha TOuKaTa Ha Toneke n
TOYKATa Ha BpUeHE.

4.2. rvonuwysa TonerHeTo 1
BPUeH-eTO BO YC/I0BU Ha
[ofaBatbe eHeprifja bes
NpoMeHa Bo Temreparypara.
4.3. jaonuwysa
KOHAeH3auujaTa n
CTBPAHYBaHETO BO KOHTEKC Ha
MonekynapHaTa CTpyKTypa Ha
cyncTaHuujaTa.




CTBPLAHYBatbe, MpY LWTO 1 NOBp3yBa
NpoMeHuTe Ha cocTojbaTta Ha
4ecTUYMTe CO TPUTE COCTOjOM Ha
cyncraHyujaTa.

«  [leMOHCTpMpatbe Ha NpoLec Ha
KOHAEeH3aLuja co Apxerbe Ha NagHa
nao4a Hag BOAA LWUTO BPUE UK CO
NOCTaByBabe Ha CTaKNeH caj NosiH co
nagHa Bofa Ha Toro MecTo.

PaboTa BO Manu rpynu Npu KOpUcTerbe
Ha VKT
www.voutube.com/watch?v=RVIf6jhV
13U
http://tap.iop.org/energy/thermal/6
08/file 47517.doc

MeTopgu:

e Jluckycuja

e Wctpaxysare

e [paduuko npetcTaByBarbe
nogartouu

e Ananusa

e [leMoHcTpaumja

Kako 3ameHa 3a peanHute
eKCnepuMeHTH ce KopUcTaTa
CUMYNaLMN N BUAEOKIUMOBU.




PaboTarta co noparouure, HuBHaTa
obpaboTka 1 aHanusaTa Ha
pe3ynTaTuTe e UCTa Kako Kaj
peanHuTe eKcrnepuMeHTH OnuLaHH
MPETXOAHO.




Moaynapsa eguauua 6: OCLANALWAN U BPAHOBWU (18 yaca)

naeHTUURYBa XapMOHUCKM

0CLMNATOPHU OBUXKEHA;

XapMOHUCKM ocuunayum

- Martematn4yko Huwano

[lpeTBOpare Ha eHeprujaTa Kaj

ocuunaumn Ha H1Wano

[MpuayweHn ocumnaLuu

[Mpucunenn ocymnayum

Pesonanuuja

Monmu:
- ocuunauymu
- nepuoj,
- aMnauTyAa
- MaTemMaTUyKo HWLIAMo
- XapMOHUCKMW ocuunaLmum
- MpuayLweHn ocuunaumm
- NpUCHUNIEHW ocLMnaLnu
- pe3oHaHuuja

3aBMCHOCT Ha NepuoaoT
(bpexserumjaTa) Ha MaTEMaTUUKO
HULWWIANO Of AOMXMWHATA, aMNNUTyaaTa
W of MacaTa.

Pa6oTa Bo Manu rpynu co KopucTetbe
Ha WKT:
https:
ion/leqacy/pendulum-lab

het.colorado.edu/en/simulat

e  EKcnepuMeHTanHo ucnuTyBarbe
3aBUCHOCTA Ha NMep1ojoT,
(dpexseHumjaTa) 0f AoMKMHATA HA
Npy)XWHATa, aMNAUTY[aTa U MacaTa.

e  TabenapHo u rpachnuko
cpepyBatbe noAaToLy

e Ananusu Ha rpacuum u
OTKpUBatbe 3aBUCHOCTU O} BUAOT
npaBonponopuuoHanHa/,
obpatHonponopu1oHanHa/ Hema

Pen. | Pesyntatu op yuerse CoapXvHU U NOUMHU AKTUBHOCTM ¥ METOAM Kputepuymu Ha oueHyBare

6poj
Yuenukot/yuenunukata ke Eupe | Cogpxunu AKTUBHOCTH YueHukoTt/yuenuukaTa Moxe fa:
cnocobeH/a pa: - [Nepuognunn gBnxera J EkcnepumeHTanHo ucnutysatbe 11.  jaonwwysa nojasara

1 - objacHyBa nepuoaunyHu gewxera | - OcumnaTopHo gBuXKere

pe30oHaHLuja 1 nocneanuuTe of
Hea Kaj pa3Hu Nnpumepu.

12. objacHysa pexa
0CUMNATOPHOTO fABUXKEbE €
NepUOAUYHO IBUXKEbE.

13.  ro objacHyBa npouecoT Ha
npeTBOpa-e Ha eHeprujata of
efieH BO ApYr BUJ Npu
ocuunuparbe 1 3arybara Ha
eHepruja nopaau TpueteTo.
14. nanpaswu pasnuka nomery
cnobogtu (npuayiieHn) v
npUcUAeHN oCLUNaLnK.

15, kopuctu HayyHa
TepMUHONOrMja: aMnnuTya,
efloHraLmja, nepuoja n
dbpekdeHuuja 3a objacHyBarbe Ha
ocuunaumja.

’ BHecehu ce CTaH,[lap,U,M/HHJJ,MKaTOPM 3a NOCTUFHYBaHbe Ha pe3ynTaTuTe oA yYereTo BP3 OCHOBA Ha KOuW Ce onpefienyBaat KpUTepuyMuTe 3a oueHyBarbe.




3aBMCHOCT.

e [luckytupare 3a
TpaHcopMaLMja Ha eHepruja Kaj
OCLMMATOPHO ABUXEHbE

e OTkpuBarbe hu3nUKM
3aBMCHOCTU NPEKY KOPUCTEHE Ha
KOMIjyTepCcKUTe CUMyNauum of
WHTEPHEeT pecypcuTe Kako Ha npumep:
https://phet.colorado.edu
https://phet.colorado.edu/sims/mass

-spring-lab/mass-spring-lab_en.html

https://phet.colorado.edu/sims/reso

nance/resonance_en.html

MeTogu
e [Jluckycuja
» [JlemoHcTpaumja
* Mepemne
e [paduuko u TabenapHo
cpenysatbe MoAaATOLM
¢ Ananusa

Kako 3ameHa 3a peanHurte
eKCMepuUMeHTU ce KopucTaT
CUMYNaLMN N BULEOKIUMOBY.
PaboTaTta co nogaTtouunTte, HUBHATa




obpaboTka v aHanuzara Ha
Pe3yNTaTUTE € UCTa KaKo Kaj
peanHuTe eKcriepuMeHTH ONuLIaHHU

MPeTX0L4HO.

- TU TONKYBa onwTUTE

KapaKTepUCTUKK Ha bpaHoBY TE;

CoppxuHa

-OcHOBHW KapaKTepuCTUKK Ha HpaH
-OpbvBatbe Ha bpaHoBH
-MpekpuwyBsarse Ha bpaH
-Ondbpakumja

Moumnm
- bpaHosu

- JIOHTUTYAUHaNHU K

AKTUBHOCTH
e [luckytuparbe co noMoL Ha
CNMKK UM BUAEO Ha OpaHOBU Kou ce
LmMpaT BO BOAA.
e Onuwysame Ha 6paHoBuTe be3
KOpUCTerbe Jujarpammn unm
recTuKynaLmm.
o Kopucteme cumynaumja Ha 6paH
Ha XXuLa, Koja Hema Kpaj

e Pewasare 3a4aun HyMepuuKu 1

21

AeduHUpa U MpaBK pa3nuka

mery 6p3unHa, hpexseHuuja,

6paH0|3a OO/MKMHA U aMnnnTyda.

2.2.

onuLyBsa Wwro e b6paHoBo

ABWXKEHE Koe € UNYCTPUPaHOo Co

OCLMNALMUTE Kaj jaxniba 1 XULK, U

CO eKCMEepPUMEHTU KOpPUCTEjKK

BodeHu bpaHosw.

A3,

ONMLUYBa KaKo Kaj bpaHoBuUTe

HaCTaHyBa:

TpaHcgep3anHu 6paHoBu
amMnnnTyna
dpekdeHrymja

bpaHoBa [oMKMHA

6p3vHa Ha bpaHOBU HU3

W eKCnepyMEeHTasNHO BO KO ce
KopucTaTt TepMuHuTE “bper u gon,
Socumnaumja” uTH.

e  [JleMoHcTpuparse Ha bpaHoBy co

KOpUCTEHE Ha NPYXUHa

- opbuBarbe of pamHa
MoBPLUMHA

- MpeKpLUyBarbe Nopagu
npoMeHa Ha 6p3uHa

- andpaKkumja H1U3 Masn oTBOP.

LYBPCTa,TEYHA 1 racoBMUTA
cpeauHa

- opbueame

- TpeKpLlyBatbe

- pudpakumja

e Wnycrpauuja Ha TpaHcBep3anHu
W NOHTUTYAWHANHU 6paHOBU NpeKy
aKTUBHOCT Ha reHepuparse Ha bpaHoBM
Of jaXXMHA UNU NPYXKUHA.

e Habmypnysatbe NOHIUTYAUHANHM
v TpaHcdep3antu 6paHoBU U
BOOUYBatbe passuKu.

2.4.

ro onuilyBa KOPUCTEHETO Ha

BOAeHu bpaHoBY 32 Aa ja

AeMOHCTpUpaart pedrnekcujata,
pedpakuujaTa u gudpakumjara.

2.5.

objacHyBa faeka bpaHoBuTe

ja npeHecysaaT eHeprujaTa be3 fa

ja npeHecyBaart cyncTaHuujara.




e  Mepeme 6p3unHa Ha BofeH bpaH
BO M/IMTOK NPaBoaroneH nNnacTuyeH
NereH - Kako AeMOHCTPUparLe Ha
HaCTaBHUK, YYEHUK UK KaKo
nabopaTopucka Bexba.

e [ledumHuparbe 6p3nHa,
bpekBeHUMjaTa u HpaHoBaTa AOMKUHA
, KOPUCTEjKU OpaHOBM Y ApyTK
npuMepu of, 6paHOBO ABIXKeEHE

e  Habmypysatbe u guckyja Ha
LBVKere Ha bpaH HU3 rosieM n Hu3
Man oTBOP .

° Mepere dpekBeHumjaTa Ha
pa3nnyHM 06jeKkTy Kou n3Begysaat
oCLMMALMK CO MOMOLL Ha CTonepuua.

° LipTarbe 1 TonKyBarbe gnjarpamu
Ha TPaHCBEP3aNHU N NOHTUTYLHU
bpaHoBu.

Kopuctu UKT:
http://www.pedagogie.ac-

nantes.fr/physique-

chimie/enseignem ent/ressources-

documentaires/propagation-ondes-
126375 .kjsp?RH=PEDA

2.6. npasu pasnuka nomery
TpaHCBep3aiHU U NOHTUTYAHA
6paHoBW 1 AaBa COOABETHM

npumMepu.




MeTtopgu
o [Nuckycuja
e [lemoncTpauuja
o Habmynysame
¢ lWnyctpauuja
e AHanusa

Kako 3amMeHa 3a peantute
eKcnepuMeHTH ce KopucTaT
CMMyNaLumu U BUGEOKIUIOBM.
Pa6oTara co nogatouute, HUBHaTa
obpaboTka 1 aHanusarta Ha
pe3yNTaTUTE € UCTa KaKo Kaj
peanHuTe eKCnepuMeHTH OMNULIAHH

MPETXOAHO.

- Hay4Ho ja ru objacHu nojaegute
oAbuBame, NpexpLUyBare 1
ToTanHa pedrnekcuja Ha

CBET/UHATa,

CoapxuHu

- PaMHo ornefano 1 3aKoH 3a
onbusatrbe Ha cBeTNUHATA

- 3aKOH 3a NpeKpLUyBatbe Ha
cBeTAMHaTa

- [pekpluyBate Ha CBETIMHATA HU3
nnaHnapanesnHa niodka

- TotanHa pecnekcuja

Moumu

- paMHo ornenasno

AKTUBHOCTH
e  [eomeTpucko npeTcTaByBare Ha
copmuparbe NUK BO paMHO Orneaano
e JleMoHcTpupatbe Ha
cbopMuparbe UK 04 npeamer (cBeka
LUTO ropw, ef AM0Aa) BO PaMHO
ornepano
e [luckytuparse 3a
KapaKTepUCTUKUTE Ha COMCTBEH,
YUYEHWUYKM JIMK BO paMHO ornepano

e ,D,EMOHCTpMpaI-be TOYHOCT Ha

3.1. ro onuuwysa hopMrpareTo Ha
JINK CO paMHO Ornejano 1 rv asa
HEeroBMTe KapaKTEPUCTUKMA.

3.2. ja onuwyBa ToTanHaTa
pedrekcuja.

3.3. onuwyBa eKCepuUMeHTanHa
AeMOHCTpaLyja 3a pedpaklimja Ha
CBET/INHA.

3.4. ro objacHyBa 3HaYeHETO Ha
rPaHUYHMOT aron.

3.5. ro KOpPWUCTM 3aKOHOT 3a




CBETNMHA
onbusarbe
npexpLyBarbe
ToTanHa pednekcuja

33aKOHOT 33 of6uBatbe Ha CBeTIMHATA
KOPUCTejKn arnomep, pamHo ornepano,
NacepcKu NoKaxysauy

e  W3paboTysame nepucko og
pamHu ornepana

e  [lemMoHCTpUparbe Ha CyKLIECUBHO
NOMUHYBae Ha CBETNINHATA HU3
noBeKe pasnnuyHu cpeauHu (Bo3ayx,
CTaKno, BoAa) KOpUCTejKM nacepcku
NOKaXxyBay, CTakneH caj co BoJa 1 Cn.
e  Meperbe nomectyBarbe Ha
CBET/IMHCKM 3paK KOj MOMUHYBajJKMN HU3
niaH napanesiHa nioyKka of
Mpo3payeH MaTepujan

e [leMoHcTpupatbe Ha nojaBaTa
TOTanHa pecnekcuja Bo caj Co BOA

e  [leMoHCTpupame Ha ToTanHa
pecdbnekcuja kaj T.H NpU3MK 3a
ToTanHa pecbnekcuja 1 yKaxyBarbe 3a

HWUBHa NnpuMeHa

MeToau

e [luckycuja
o [lemoHcTpauuja
* Wnycrpauuja

o Ekcnepument

onbuBame Ha CBET/IMHATA.

3.6. KOpWCTH TepMUHONOTHja
ynazieH aron u aron Ha pedpakiuja
W ro ONWLLYBA NPeKpLLYBakeTo Ha
CBETNIMHATA NpeKy NiaHnapanenHa
NI0YKa 04 NPO3payeH MaTepujan.




Kako 3ameHa 3a peanHute
eKCnepuMeHTH Ce KopucTaT
CUMYNaLumu ¥ BULEOKIUMOBH.
PaboTata co nogarouuTe, HUBHATa
obpaboTKa v aHanu3aTa Ha
pe3ynTaTuTe e UCTa KaKo Kaj
peanHuTe eKCnepuMeHTH ONULIAHH

NpeTxo4Ho.

- KOpUCTejKK HayuHa
TEPMWHOMOrUja a ro onuile
HAYKHOT Ha chopMupatbe Ha
NVKOBU CO MOMOLL Ha TEHKM

cobUpHU neky;

ConpxuHu

- TeHkn cobupHu nexm

Monmn
- TeHKa cobupHa neka
- MpeKpLyBakse
- chokyc
- (hOKyCHO pacTojaHue
- JIMK

- 3pak

AKTuBHOCTH

LuckyTuparse 3a pasznnyunu
ynoTpebu Ha nekuTe, NOYHyBajKu Co
CeKOjAHEeBHM NPUMEPU KaKo LUTO ce
nynuTe U ouMnaTa 3a rnepare.
LipTatbe v onuwysatbe Ha
MPOMeHUTe Kaj JIMKOT 0f f1ekaTa, BO
KOHTEKCT Ha pedppakuujaTa,
yNagHWOT aron UTH.

Mopmuparse nuk o 06jekT co
MOMOLL Ha NapaBaH

JuckyTupamse 3a KopUcTere Ha
nekuTe 3a MeHyBatbe Ha NpaBeLoT Ha
3pauuTe.

UcTpaxyBarbe Ha TEHKU COBUPHM

neKu co hopMuparse Ha K of

4.1. ro KOpUCTU TEPMUHOT POKYC U
hoKycHo pacTojaHue

4.2 ro onuiwiyBa [ejcTBOTO Ha
TeHKUTe COOUPHU NeKu Bp3
CBET/IMHCKU 3paK.

4.3 jaonuwysa npupojaTa Ha
JINKOT CO KPUCTEHEe Ha TEPMUHUTE
3ronemMeH/ucTa roneMmnHa/Hamanen
W ucnpaseH,/NpespTeH..

4.4, waupTa gmjarpamu Ha 3paum 3a
thopMUparse Ha peaneH UK Co

TEeHKW COBUPHY Neku.




opfaneyeH NpeLnMeT, Ha NpuMep, 04

LPBO WV 3rpasa BULEHV 0]

npo3opeLoT Ha nabapoTopujaTa.

Wcrpaxysarbe, co oMol Ha

cMMynaumja, Kou 3pauu og 0bjekToT:

> MUHYBaaT HWU3 rNAaBHUOT hOKYC

> MUHyBaaT HeMpPOMEeHeTHU Npeky

nekarta u objacHeTe 30LWTO

HemoHcTpuparbe Ha hopMuparse

peaneH nuK U Mepetbe Ha JIMKOT U

pacTojaHWeTo of NpeaMeToT.

Metogu

Auckycuja
HemoncTpauwja
ExcnepumeHnTuparse
WUnycTpauuja
WcTpaxysarse

Kako 3ameHa 3a peanHure

EKCNepuMeHTu ce Kopucrart

CnMmyiaygmm n BUOEOKANUNOBU.

PaboTaTa co nogaTtouuTe, HUBHaTa

obpaboTtka n aHanu3sarta Ha

pe3ynTaTuTe e UCTa KaKo Kaj

peanHuTe eKCnepumMeHTH onullaHu

npeTxofHo.




- [ia ja TONIKyBa nojaearta Ha
avcnepsuja v gobusameTo Ha
CneKTapoT Ha NpupoAHaTa

CBEeTJIUHQ;

CogpxuHa
- [wucnepsuja Ha cBeTnUHa

Moumu
- jgucnepsuja
- ONTUYKa Npu3ma

- CnekTap

AKTUBHOCTH

WcTpaxysare Ha paboTtara Ha HyTH
3a fucrnepsuja Ha CBeT/IMHATa u
ApyruTe NpeTXoAHN NpoyYyBatba.
Habrbynysarbe Ha cuMynauuja co
npusma.

/3BepyBatbe Ha eAHOCTaBEH
eKCnepuMeHT 338 MoKaxyBarse fieKa
Kora benata cBeTNMHA NOMUHYBA HI13
npu3Ma ce BpLUM gucnepsuja Ha

ncTaTa

MeTtonu

- Huckycunja

- WUcTtpaxysarme

- ExcnepumenTuparbe

Kako 3ameHa 3a peanHute
eKCnepuMeHTH ce KopucTat
CUMynauun v BUGEOKUNOBH.
PaboTara co nogarouuTe, HuBHaTa
obpaboTka 1 aHanu3arta Ha
pe3ynTaTuTe e UcTa Kako Kaj
peasiHuTe eKCrnepuMeHTH onuLaHu

NPeTXOAHO.

51 janpeno3Hasa benata
CBET/IMHA KaKO NOAUXPOMaTCKa.
5.2. [aBa KBaNWUTaTWUBHO
OnuLyBatbe Ha Ancnep3njaTa Ha
CBET/IMHATA HU3 ONTUYKA NPU3Ma.
5.3.  ro objacHyBa cnekTapoT Ha
benaTta CBET/IMHA, BKIYYYBajuu ro

TOYHUOT pefiocseq Ha cegymre bow,




- ro onuLlyBa e1eKTpOMarHeTHNOT
CNEKTap U TMHNN4YHUTE
KapaKTEPUCTUKN 3a KOPUCTEHE Ha

3payereTo BO PasnnyHu o6nacm;

Conpxuna
- EnektpomarneTHu 6paHosw

Monmu

- eNeKTPOMarHeTeH cnekTap

- BMA/MBaTa CBET/IMHA BO
eNeKTPOMArHeTHUOT CneKTap

- AujanasoH (oncer) Ha 6paHosu
LOJKUHM

- paguobpaHoBm

- MUWKpO bpaHoBH

- WHdpaupBeHu 3pauu

- X-3paum

AuckyTupare 3a KopucTereTo Ha
eneKTpoMarHeTHuTe bpaHoBu
(MUpKOOPAHOBM NEUKM, UrUTANHU U
aHanorHu Tenesu3opu, pagmo
NpUeMHULM, MObUNHN TenedoHu,
ypegu 3a wi-fi, Kamepu UTH.) Bo
npakca AeMOHCTPUPAjKU HeKoja
NPUMeHa Ha nuLe MecTo

M3paboTka Ha SMAEH BECHUK Kaje ke
ce NoKaxaT rnaBHuTe
KapaKTepUCTVKK Ha CNeKTapoT.
Pewasatbe Hymepuuku npobnemu
MOBP3aHK CO MOMUHATK pacTojaHuja
CO aBMOH [10 asieyHa fecTUHaumja
BO OHOC Ha Toa KonKy Tpeba ako ce
naTyBa Co eNeKTPOMarHeTHU
6paHoBM [0 UCTaTa feCTUHALM]A.
AHanusa Ha cnuka o
eNleKTPOMarHeTeH CrexTap.
WpeHTudukyBare Ha peruoHu co
paznuo bpaHosuTe, MUKpobpaHoBuTe,
uHpaupseHuTe 6paHosu U X
3pauuTe BO eNeKTPOMarHeTHMOT
cnekTap.

WcTpaxyBarbe Ha npuMeHa Ha X-
3pauuTe

61. HaBemyBa aeka
eneKTpoMarHeTHuTe 6paHoBu ce
WKpaT co uctata bp3unHa Bo
BaKyyM.
6.2. v onuwysa rnagHuTe
KapaKTepuUCTHKK Ha
eNeKTPOMarHeTHUOT CNekTap BO
OAHOC Ha fafeHa bpaHoBa
BOSXUHA,
6.3. v onuwyBa TUNUYHKUTE
KapaKTepUCTHKY 33 KOPUCTEHE Ha
3pauereTo BO pa3nuuHu 06nactu
Ha eneKTPOMarHeTHUOT CnekTap,
BK/TY4YBajKM ru:
- paguo bpaHosuTe
- MUKpoO bpaHoBuTE
(caTenuTckarta Tenesusuja u
TenecoHuTe)
- WHbpaupBeHnTe 3paum
(enekTpuuHUTE ypeau,
JANeynHCKUTE KOHTPOSIOpH 3a
Teneswusuja v uUHdpaupeeHuTe
anapmu 3a 3aWTuTa Ha MMoT)
- PeHAreHcKu 3pauu
(MepuumHaTa u 6e3beaHocTa)
6.4. jaucTakHyBa BaXKHOCTa Of




OuckyTuparse 3a pusnuute of
KOPUCTEHE U He KopucTerbe Ha X
3pauy Bo MefuLMHaTa.
UcTpaxysarbe Ha hpeKBEHTHUOT

AWjana3zoH Ha MobunHuTe Tenedonu?

InckyTuparbe 3a onacHocTuTe 0f
KopucTerbe MobunHK TenedoHn u
MUKPOOPaHOBM NEYKH.
DOuckyTuparbe M UCTpaXyBake Kako
bonHWYKUTE paguonosu ce
3alWTUTeHN Ha paboTHo MecTo?
WcTpaxyBarbe Ha onacHocTuTe
NOBP3aHM CO LpyruTe LEenoBu Of
e/leKTPOMarHeTHUOT CreKTap v
n3paboTka Ha nocTep 3a
cnogenysatbe Ha fobuenuTe

pesynTaTu.

MeTtoau

e [uckycuja

e [lemoHcTpauuja
e WcTtpaxysame
e Ananusa

Kako 3ameHa 3a peanHuTe

eKCNepuMeHTH ce KOpUcrTart

npesematbe Mepku 3a besbenHocT
MPpW KOpUCTetbe Ha MUKPO

OpaHOBUTE U PEHreHCKUTE 3pauu.




CUMYRaLuum 1 BULEOKIUNOBM.
PaboTara co nogartouuTe, HUBHATA
obpaboTka 1 aHanu3aTa Ha
pesynTaTUTE e UCTa KaKo Kaj
peasiHuTe eKCNepuMEeHTH OMNULIAHK

NpeTxonHo.

- KOPWUCTW Hay4YHa TEPMKUHONOTU]a
Npu TOJNIKYBake Ha MPOLEecoT Ha
CO3/1aBatbeU NPeHecyBatbe Ha

3ByYHuTE bpaHoBH.

ConpruHa

3ByuHu bpaHoBU

Ynrpassyk

Bp3uHa Ha 3ByK BO pa3nuyHu
CpeauHm

3BYyYHa pe3oHaHuuja

Jaunna (06jekTuBHa n cybjekTusHa),
BUCKMHA 1 6oja Ha TOH
Pesepbepauuja

byuasara kako eko eHoMeH

Moumu:

- 3BYK
- YNTpasByk

- rnacHocTt

- BMCWHA Ha 3BYK
- amnauTyga

- dpekBeHuja

- exo

AxTuBHOCTH

[leMOHCTpupatbe Ha pa3nuuHu
MY3UUKK

MHCTPYMEHTU /0CLMNUPaYKK
newupu/ Napuntba KapToH Bo
XULUTE 0 BENOCHUNEACKO TPKAso
WTH. 33 BOBE[lyBatbe Ha TeMTa.
HAwuckyTuparse 3a 6paHoBM Nojasu co
nocebeH akLEHT Ha 3BYYHM
bpaH0BU,3a JOKAXKYBaHsE AieKa
3BYKOT e MPUMEp 3a IOHIUTYAeH
bpaH.

AHanusuparbe Ha BULeaKnMnoBy Ha
3BYYHU OPaHOBM U U3BNEKYBaHbE
3aKnmyyouu.

UcTpaxysarbe Ha dakTopuTte Kou
B/IMjaaT BP3 YOBEUKOTO C/yLUarbe
W/WNK UHTEPBANOT Ha CNyLWAtbE Kaj

XUBOTHUTE.

7.1, HaBepyBa Aeka 3ByUUTeE KOU
W CyLWa 3,paBo YOBEUKO YBO Ce
BO (ppekBeHTeH uHTepsan og 20
Hz no 20 000 Hz.

7.2.
yNTpasByK.

o Mo3HaBa TepMUHOT

7.3. T0OnNWLLYBa CO3AaBatbeTO Ha
3BYK O[3 OCLIUIMPAUYKN U3BOPH.
/.4, jaonuwyBsa NOHrMTYAHATa
NpMpoAa Ha 3By4YHUTe BpPaHOBM.
7.5.

oapefysatbe Ha 6p3MHaTa Ha

OnuvulyBa eKCriepuMeHT 3a

3BYKOT BO BO34YX.
7.6.
BUCUHATA HA 3BYyYHUTE 6paHOBM co

ja MOBp3yBd MacHOCTa 4

amnuTygata v ppekseHymjara.
7.7. onuuwysa Kako
pecbnekcujaTa Ha 3BYKOT MOXe Aa
npoussefe exo.




W3eenysarbe nabopaTopucka sexba
/eKcnepuMeHT unu KoMnjyTepcka
cMMynauuja 3a oApedyBatbe Ha
6p3vHa Ha 3BYK BO pa3HU CpeanHu
WcTpaxyBatrbe Ha MHTepBanoT Ha
dbpekdeHLMM KO v CriyLsame co
KOpUCTeHe Ha CUrHaneH reHepaTop
W 3BYUHUK.

UcTpaxysarbe 3a ynotpebara Ha
YNTPa3ByKoT.

N3BepyBare excnepuMeHT 3a
NPEHOC Ha 3BYK 1 CBET/IMHA BO
BO34YX M BaKyM.

PelsaBatbe MCTPaXKyBauKM 3afjauu 04
TUNOT NPOHAOIake NPAKTUYHM
HaYWHK 3a Meperse Ha bp3nHa Ha
3BYK NpaBejKkn Mepetba Co ronemMa
TOYHOCT

Kopucrtere Bugeoknun unu
aKTUBHOCT CO COMCTBEHU MY3UUYKH
MHCTPYMEHTY 3@ 1a AEMOHCTpUpa U
MCTpaXyBa BUCMHA U aMNNUTYAA Ha
MYy3UUKUTE TOHOBM KOM T
npov3sseaysa.

Kopucretbe ocumnockon u
MUKpodboH 3a Aa Aafe BU3yesHa

7.8. nokaxysa feka e notpebHa
MaTepujanHa cpevHa 3a NpeHoc

Ha 3By4YHU BpaHOBM.




CNUKa o aMnIuTyAaTa v
dbpekseHUMjaTa.

Wctpaxysarwe 3a rpagbata Ha
KOHLIepPTHUTe, TeaTapCcKuTe canu u
MY3UUKUTe CTyAua.

McTpaxysarbe 3a nojaeara Ha exo
WcTpaxysare 3a npuMeHa Ha
3ByuHaTa pednekcuja 3a
onpefenyBatbe Ha pacTojanuja.
M3roTeyBarbe npeseHTauuu of
CrpoBefeHu UCTPaXyBakba.

MeTogu

e [luckycuja

e JleMoHcTpaumja

e Wcrpaxysame

e Ekcnepumentupame
e Wnycrpauuja

e Mepetme

e [lpesenTauuja

Kako 3ameHa 3a peanHuTe
€KCNepuMeHTU ce Kopucrtart
cumynaumu u BUAeOKNUNoBu.




OueHyBatbe Ha nocTUramarta Ha
yyeHuyute

Bo TekoT Ha HacTaBaTa pefjOBHO Ce CieAaT U BpeAHYBaaT NocTUramaTa Ha ydeHnumuTe, ce npubupaaTt [oKasn 3a HUBHNTE
aKTUBHOCTY, MOTUBMPAHOCTa 3a yuere, copaboTkata co Apyrute u cn. (popmMaTUBHO OLEHYBakee), CO Len fAa ce
BOCMOCTaBaT BPCKUTE MOMery yuereTo, NoyuyBareTo U oueHyBareTo. ClefierbeTo Ha MocTUrarata Ha yyeHuuuTe e
COCTaBeH el Ha NMaHUParEeTo Ha HAacTaBaTa U Ha yuereTo.
OueHyBarseTo Tpeba fa ce baznpa Bp3 KopUcTerbe Ha NoBeKe pas3nNyHK MeToAM 3a Aa Ce HamanyBaaT cnabocTute u 3a
Aa ce 3eMaaT nNpeaswy passMyHWTE CTUMOBKM U NMPEAWCNOo3ULMU 33 y4erse Ha yuyeHuuuTe. [1puToa, NpoBepyBajKu ro
HanpedoKoT BO MOCTWramaTa Ha yYeHULMTe, HAaCTaBHMKOT A3 MM HacouyBa y4yeHULMTe KOH MoCTaBeHWTe Leny Ha
HacTaeaTa.
OuenyBameTo Tpeba ga bupe npaBegHo, T.e. fa ce CMpoBefyBa HeNpUCTPacHO, Kako NpU BPeAHyBarbeTo Ha
noCcTUramaTa, Taka v Npu UHTepnpeTaunjaTa U KOPUCTEHETO Ha pe3ynTaTuTe.
OueHyBarbeTo Tpeba fa Ce BpLM TPAHCNAPEHTHO, WTO nojpasbupa Aeka yyeHuuuTe Tpeba TOUYHO [a 3HaaT Kowu ce
UenuTe Ha HacTaBaTa, KOW Ce QYeKyBaHUTE MOCTUrama W Kako TWe MocTurarba Ke ce oueHyBaaT. 1oa 3Hauu feka
ydeHuuuTe Tpeba aa 3HaaT 30WWTO 1 WTo Tpeba fa HayyaT v LUTO, KaKo 1 Kora Ke Ce oLeHyBa.
YdeHULUTE U poAUTENUTE KOHTUHYWPaHO Tpeba Aa UMaaT yBug BO OLeHyBaHeTo.
HauuHu Ha npoBepyBatbe 1 OLeHyBarbe:

- YCHW OArOBOPU Ha Mpalarba NOCTaBEHW Of HACTABHUKOT WM Of Y4YeHWLU, Pa3roBOP Mery HacTaBHWKOT

yYeHULMTE U pa3roBop Mery yueHuuuTe;
- peanu3sauuja Ha HayYHOWCTPAXyBauKWUTE aKTMBHOCTK (Habrbynysarme, npensuiysarbe, cobuparbe nogaToun v
06jeKTH, Mepetba, 3anuilyBatbe U NPUKaXKYBarbe Ha Pe3yNTaTUTe, NPe3eHTUpatbe);

- NpaKTUuHa u3Benba Ha HayYHOUCTPaXyBaYKUTe aKTUBHOCTH;

- pabortasorpyna.
[pyru cpeacTsa v NOCTaNKM 3a cnefere v oLeHyBatbe:

- pa3roBOP-AWjaNnor HaCTaBHUK-YUYEHNK;

- KOHTPO/HM MCTOBU, TECTOBM Ha 3Haetba;

- gomawHu pabotu;

- YeK nucTu.
MocTurarbata Ha y4eHULMTE Ce oLeHyBaat HpojuaHo.




Jluteparypa u apyrv ussopu

YuebHuk n npupaunuum onobpenn o MUHUCTEPCTBOTO 33 06pa3oBaHue U HayKa U APYr U3BOPM Ha yuetbe,

[ToueTok Ha MMAAEMEHTaLU]a Ha
HacTasHaTa nporpama

YuebHa 2019/2020 roaumHa

Muctutyumja/
HOCWUTEN Ha Nporpamara

bupo 3a pa3soj Ha o6pasosaHuerto (bPO)

MMoTnuc 1 gatym Ha foHecyBatbe Ha
HacTasHaTa nporpama

roguHa
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HNatym Ha pesusuja

CentemBpu 2022 roguxa




