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YUYEBHA ITPOI'PAMA 3A ITPOPUINPAHA ITOATI'OTOBKA 11O ®U3UKA U ACTPOHOMMUSA

MoAayJa 3 ,EKCIIEPUMEHTAJIHA ®U3UKA

[ KPATKO IIPEJJCTABSAHE HA YYEGHATA ITPOT'PAMA HA MOAYJIA ]

O6yuennero B monyn 3 ,,EKCITEPUMEHTAJIHA ®U3MKA” e HacoueHO KbM OBJaAsBaHe Ha 0a3UCHU 3HAHMS, YMEHHS M OTHOIICHHS, CBBP3aHH C
(bU3NYHNTE U3MEPBAHMS U, U3CIEABAHUATA Ha (PU3MYHHU 3aBUCHUMOCTH U C M3TPAKAAHETO HA MPAKTUYECKU TEXHUYECKHM KOMIIETEHTHOCTH Ha ydeHuka. Cien
00y4eHHETO B TO3U MOJYJI YUEHUKBT IIIE:

MO3HaBa PA3IMYHUTE (PU3UYHU BETUYMHU U TEXHUTE MEPHU €IMHUIIN;

MOJKe€ Jia U3BBPIIBA U3MEPBAHUS Ha Pa3INYHU (PU3UYHU BEJIMYUHU U J1a OLIEHSBa TOYHOCTTA Ha MOJTYYEHHUTE OT HEro pe3yiTary;
MOKE J1a TTO0JI3Ba U Jja OTYUTA MTOKa3aHUATA Ha Pa3INYHUA U3MEPBATEIIHN PUOOPH;

yMee Jia PEeJICTaBs ¥ aHAIM3Upa TaOJIUYHO, TPaUIHO U U3MOI3BANKY JOCTHIICH cOPTyep, MONTydeH! (HPU3UIHHN 3aBUCHMOCTH;
I103HAaBa OCHOBHUTE TUIIOBE CEH30PU;

€ U3Cie1Bajl eKCIepPUMEHTAIIHO U3y4yaBaHU Bede TEOPETUYHO (PHU3UUHU 3aKOHU U 3aBUCUMOCTH;

€ MIPOYYMJI OCHOBHHTE IP00IeMHU, Bb3HUKBAILU TPU MPOBEXKTAHETO HA (PU3UUYEH EKCIIEPUMEHT.

KbM Moayna ca mpeaBuaeHH TEMH 3a HOBHM 3HaHUS, JOMBJIBAIIM MOJy4YE€HUTE Beye TakuBa B yacoBeTe mo ¢usuka B 9. u 10. kiac u B mapanesHo
u3zyyaBanure B 11. kimac moxynu “JIBmxenue u cuimn” u “Tlone u eneprus”. B moayna ca 3anokeHd M 1aOOpaTOPHH YIpakKHEHHs, KOUTO HE M3HUCKBAT
3aKyIyBaHETO Ha CKbIIM MaTepHalii, UHCTPYMEHTH WU ypeau. B chiioTo BpeMe Te3u 1ab0paTopHU YIpaKHEHUS MO3BOJISIBAT SIBJICHUS U 3aKOHHU OT Pa3INuHU
paszenu Ha ¢Qu3MKaTa Ja ObJAT M3CIEABAHU JIOCTaThUHO IBJIHO M TOYHO, 32 Jia JajaT BApHA MpPEACTaBa Ha y4YEeHHKa 3a HaOlOJaBaHaTa 3aKOHOMEPHOCT,
TPYAHOCTUTE, CBbP3aHU C U3MOJI3BaHMSI MOJEI U HIeaIn3allii, U ycellaHe 3a nojiy4yaBaHe Ha COOCTBEH pe3yiTar.

B kpas Ha Monyna y4eHMKBT MOJy4YaBa 3HAHUS 32 BAXKHOCTTA HA €KCIIEPUMEHTATHUTE M3CJIeIBaHMs B ChBpeMeHHara ¢u3uka. Pa3oupa, ye BaxHUTE
ChbBPEMEHHU EKCIEPUMEHTH CHUJIHO U CBHUIECTBEHO BIHUSAAT HA HAIIUTE MPEICTaBH 3a 3apakKIaHeTo W eBojronusAta Ha Bcenenara, morar na mpeoOpassiT
ObJeniaTa eHepreTUKa U TEXHOJIOTUH U J1a OBEAAT 10 Ch3/1aBaHETO Ha NMpHOOpH, 6a3upaHu Ha HOBU NMPHHLUIHN U WU3IOJI3BALIM HOBU MaTEpUANH, SBICHUS W
3aKOHHU.
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YYEBHO CBbABPKAHUE 1 OYAKBAHMU PE3YJITATHU 11O TEMU

¢pu3nunm BesmunHu”

1. Tema ,,M3mepBaHne Ha

OyaxkBaHu pe3yJaTaTH HoBu nonsitus

1.1. ®u3H4YHY BeJITHYNHHA
U MEPHU eUHUIIU.

ITo3HaBa OCHOBHUTE U MPOU3BOJHUTE MEPHU €AUHULIM B cucTemara Sl.
3ano3HaBa ce c eTaJIOHUTE B cucTeMmara Sl.

Pa36upa npobiiemute npu M3MEPBAHETO HA J1aJICHA BEIIMYUHA, CBhP3aHU C
rpyOH, CUCTEMaTUYHH U CIIYYaiHU TPEIIKHU.

Pa30upa, yue MHOrOKpaTHOTO M3MEpPBAaHE Ha €/HAa BEJIMYMHA IIOBHINABA
TOYHOCTTA Ha HETHOTO U3MEpPBAHE.

AHaJIM3UPA CTATUCTUYECKH MHOTOKPATHO MOBTOPEHU U3MEPBAHUSI.

pa3MepHoCT

METO/]] Ha pa3MEepPHOCTUTE

rpyOH, CUCTEMATUYHU U CIy4YailHU TPELIKU
abCoI0THA U OTHOCUTEIIHA TPeIiKa
TOYHOCT

CpeaHa CTOWHOCT Ha M3MEPBaHa BEJIMYMHA
CPEJIHO CTaHAAPTHO OTKJIOHEHUE

1.2. PaGora ¢ ypeau.
TexHuka Ha
0e30macHOCTTA HA
(GU3HYHUA eKCIIePUMEHT.

ITo3HaBa nmpaBmiiata 3a 6e3o0macHa padoTa ¢ ypeau.

Pa3no3naBa o3HadyeHMSITA, YKa3Ballld MpaBUiIHATa U Oe3omacHa paboTa Ha
ypeaure.

CucreMaTH3Hpa MpaBUIia 3a U3MOJI3BAHE HA H3MEPBATECITHU YPEIH.
OuneHsiBa MHTEpBaJia OT CTOWHOCTH, KOMTO MOXE Jla M3MEPH KOHKPETEH
ypexn.

N306mpa nogxoasuy ype 3a KOHKPETHO U3MEpBaHeE.

OnucBa npegHa3sHAYCHUETO HA YPEIHTe.

o0xBaT Ha mpubdbopa
BUJ0OBC USMCPUTCIIHU CUCTCMU

1.3. U3mepBaHus Ha
MEeXaHNYHHU BeJITUYUHU.

HayuaBa meroau u npujoOuBa yMeHHUsS 3a M3MEpBaHE HAa BEIMYMHUTE | ¢  JIMHEHHA U MOBbPXHUHHA MacoBa

I'BJDKWHA, TUIONI, 00eM, BpeMe, CKOpOCT, YCKOpEHHEe, Mmaca, JIMHEWHa, TUTBTHOCT

NOBBLPXHMHHA M 00EMHAa MacoBa IUIBTHOCT, CHJIA, HAJIATAHE, MMIIYJIC, | ®  HOHHYC

WHEPYCH MOMEHT, MOMEHT Ha UMITYJICA U MEXaHUYHA CHEPTHUS. e  CTPOOOCKONHUYEH METOJ

Pa36npa, Y€ HOHMWYCHATA CKaJla MTOBUIIABA TOYHOCTTA HA USMCPBAHCTO. ° U3BBHCUCTEMHU €OUHUIIA 3a JIbJDKUHA,
Hayuaga ce na pabotu ¢ mry6iep, XpOHOMETBD. Maca M HaJIsIraHe

3anmo3HaBa ce ChC CTPOOOCKONMYHMS METO]] Ha M3MEPBaHEe U IO Ipujiara B
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cilydasi Ha BUJIE03aIIUC Ha ABM)KEHHE Ha TJIO.
3ano3HaBa ce C NOMYJISIPHUTE U3BBHCUCTEMHU (HO IIMPOKO M3IOJ3BaHU B
TEXHHMKATa) EAMHHUIN 3a MEXaHUYHU BEIMUYUHHU.

1.4. U3mepBanus HA
TePMOAMHAMUYHHU
BeJIUYUHU.

Hayana MCTOIU MU HpI/I,Z[06I/IBa YMCHHA 3a U3MCPBAHC Ha BCIIMYUHHUTC | @
TEMIIEpATypa, KOJINYECTBO TOILJIMHA, cneumbnqu TOIINIMHCH KallaluTCT, | e

ra30B TCPMOMETBP
TEYHOCTCH TCPMOMETHP

TOTUIMHA Ha (a30B MPEXo. ®  TEPMHUCTOP
3ano3naBa ce C Hali-NIONMYJIAPHUTE BHJIOBE TEPMOMETPH 3a Pa3iHYHH | @  TEPMOJBOIKA
TEMITEPaTyPHH TUAMAa30HA M TEXHHsI IPUHIIKAIT HA IeHCTBHE. APKOCTHA U IIBETHA TEMIIEpaTypa
H3nos3Ba KanopuMeTsp. UPOMETH
KaJIOPUMETBP

¢da3oB pexo
TOIIJIMHA Ha (Pa30B mpexox

1.5. U3mepBanus Ha
eJIeKTPUYHH M1 MATHUTHH
BeJIUYNHH.

3Hae MeroauM M NpuaOoOMBa yYMEHHsS 3a H3MEpBaHE HAa BEIMYMHUTE
CIEKTpUYEH 3apsi, TOK, HalpeXeHHe, ChIPOTUBICHUE, MOIIHOCT, | o
MarHuTHa WHIAYKIUs, MATHUTEH OTOK, KalalluTEeT U UHAYKTUBHOCT.
M3noa3Ba pa3iavyHd U3TOYHUIM HA TIOCTOSIHHO U TPOMEHIIUBO
HaIpe)XeHUe, MYJITULIET 32 U3MEpPBaHE Ha MOCTOSHEH W IMPOMEHJIMB TOK U
HaIpeKeHNE, KAKTO U Ha €JICKTPUYHO ChIIPOTUBIICHUE.

IUTBTHOCT HA TOK j
PEXUMHU Ha paboTa HAa MYJITHIIET

1.6. U3mepBaHus Ha
ONTUYHM BeJTUYUHU.

ONTUYEH BT
CBETJIMHEH MTOTOK
OCBETEHOCT
JYKCMETBP

3Hae MeTOIM M MPUAOOMBAa YMEHHs 32 M3MEpPBaHE HAa OCHOBHH OITHYHHU
BENTMYMHU (TOKa3aTes Ha MpevynBaHe, JOKYCHO pa3CTOSHHUE Ha JICIITH )
Mose na W3BBpIIBA MpECMATaHUs, W3CIeIBallku HHTep(epeHyHa WiIn
TU(paKkMOHHA KapTUHA.

3Hae OCHOBHUTE (DOTOMETPHUYHU BEIWYMHU U TEXHHTE MEPHU CIUHHIIH,
KaKTO 1 HOPMHTE 332 OCBETEHOCT U MOXeE J1a 1 U3MEpPBa C JIYKCMETB).

2. Tema
»EKCIIEPMMEHTAJIHO
omnpeesisiHe HA
(pyHKIIMOHATHH
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3aBUCHMOCTH”
2.1. ®yHknuoHa HA e Pa30umpa, ye mpu 3aBHcelM enHA OT Apyra (pU3MYHU BEIMYUHH TE ca | ®  CTENEHHA U eKCIIOHEHIIMATHA
3aBHCHUMOCT. CBBp3aHU ¢ QYHKIIMOHAIHA 3aBUCUMOCT. (G yHKIIMOHATHA eKCTIEpUMEHTAITHA
e WU30posiBa OCHOBHUTE BHUAOBE (PYHKIHOHATHU  3aBUCUMOCTH  — 3aBUCHUMOCT
MPOMOPLUOHAIIHOCT, JIMHEHHA, CTETIEHHA U €KCIIOHEHIHAIIHA. ®  JIMHEEH, MOJYJIOTaPUTMUYECH U
e Moxe J1a mpeAcTaBs W3BHPIICHH U3MEpPBaHUS Ha (PYHKIIMOHAIHA JOTapUTMHUYEH MaInad
3aBHCUMOCT TaOJIMYHO U rpauvHo.
e Moxe na o0paGoTBa (QYHKIIMOHAIHM 3aBUCHUMOCTH — TpaduyHO U
W3TOJ3Baliku TocThIleH codryep (Hanmpumep Excel).
2.2. Cen3sopmu. e Pa3bupa, ye MHOro OT (PM3MYHUTE BEIMYMHHU HE CE M3MEpBAT IPSKO, a | ®  CEH30p
KOCBEHO, U3MEpBalKH Ipyru (PU3NYHU BETUUHHU. e  muesoedeKT
e IlosnaBa OCHOBHHUTE THIIOBE CEH30pH (IpeoOpasyBaresd Ha (U3MYHH | e  BbTpenieH GoroedeKT
BENIMYMHM) — OuMeraniHa mulacTMHa (Temmeparypa — TNpeMecTBaHe), [ e  CCD kamepa
TEPMOJIBOMKA (TeMIlepaTypa — HaNPEeKEHHE), MUE30aTINK (IIPEMECTBaHE
— HanpekeHue), XoJ AaT4yuK (MarHUTHO MOJIe — HAPEKEHUE), TEPMUCTOP
(Temmepatypa —  €IEKTPHUYECKO  CBIPOTHBICHHE), (OTOPE3UCTOP
(ocereHocT — en. cwapoTtusieHue), CCD kamepa (IIPOCTPaHCTBEHO
pasmpenielieHle Ha MHTEH3MBHOCTTA HA CBETJIMHATA — KOAUPAH JBYMEpPEH
o0pa3).
3. Tema
»EKCIIEpUMEHTAIHA
NpoBepKa HA (PU3UYHH
3aKOHH M 3aBUCUMOCTH”
3.1. Mexannynm 3akonn | e  HM3cieaBa cBOOOIHO IaJaHe HA TeEJIA. e  (GUBUYHO Maxayo
H SIBJICHHUSI. e M3caeaBa TpenteHe Ha PU3UIHO MaXao.
e IIpoBepsiBa 3aKoHa 3a 3ama3BaHe Ha UMITyJICA TIPU yAapH.
o IIpoBepsiBa mpoMsiHaTa HA MEXaHUYHATA CHEPTHS IPU yIapH.
e  M3caeaBa 3aTUXBAaILO TPENTEHE.
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H3caensBa uarepdepeHnus u mudpakiys Ha MEXaHUYHU BBJIHU.
H3mepBa ckopocT Ha MEXaHUYHA BbJIHA (3BYK).
M3mepBa nHEpUEH MOMEHT Ha TSUIO.

3.2. 3aK0HHU M AIBJICHUA B
TePMOAUHAMMKATA.

EcnepumeHTamHO MpoBepsiBa 3aKOHUTE HA HJICATTHHS T'a3.
H3mepBa TOMIIMHEH KanalyTeT Ha TSIIO ¢ KAIOPHUMETHD.
HaonronaBa bpayHoBo 1BHkeHUE (Ha )KMBO MJIM BUJICO3AIIUC).
Hab6awnaBa nudysus.

H3caenBa npouecu Ha IPEHOC HA TOILJIMHA.

H3mepBa criermduyna TomMHa Ha $a3oB MPEexo/l.

3aKOH 3a TOILIOIIPOBOJHOCTTA

3.3. EjnekTpu4HH 1
MArHUTHH 3aKOHH H
3aBHCHMOCTH.

HM3caenBa BoJTaMIEPHUTE XapaKTEPUCTUKM HAa IIPOCTH €JIEMEHTH —
PE3UCTOP, AUOJ, EIEKTPUUECKA JTaMIIa.

ExcnepumenTanHO mpoBepsBa 3akoHa Ha Jlkayn-JleHm.

H3cnensa reMnepaTypHara 3aBUCMMOCT Ha €JIEKTPUYHOTO ChIPOTUBICHHE
Ha pa3JIMYHH TUIIOBE MaTepHuain (MeTal, HOJYIPOBOIHUK, KEPAMHUKA).
H3cnensa MarHUTHOTO 10JIE€ HA TPOBOIHUIIM, IO KOMTO TE€YE TOK.
Hab6.1ronaBa 1 u3ciesiBa IBICHUETO eJIEKTPOMarHuTHa HHAYKIUS.

BOJIT-aMIIEPHA XapaKTEPUCTHKA
TeMIIepaTypHHU 3aBUCUMOCTH Ha
CBIIPOTUBJICHUETO HAa METall U
IIOJIYIIPOBOJIHUK

3.4. SIBjeHus B ONITHKATA

U aTOMHATa (PU3HUKA.

]/ISCJICIIBa AucrepcusdaTa Ha CBETIMHA, INIpEMHHaBalla IIPE3 CTBKICHU
MNpU3MH1 U IJIACTUHU.

Hao.o1aBa paborara Ha ["aiirep-MronepoB 6posty.

Pa30upa xirouoBaTa poJisi Ha TOJIEMUATE €KCIIEPUMEHTH 33 PA3BUTHETO Ha
¢dusuKara.

Y3naBa 3a npoBexaanute excnepumeHTH B CERN (omssm agponen
KOJAUIBD).

Pa3oupa npobiaemute, CTOSIIM Npes Y IPABISIEMUsT TEPMOSIIPEH CUHTE3

laiirep-MronepoB Oposia

Kputepuit Ha JloycbH
EdexT na Maiicuep
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e JluckyTHpa NpeuMYyIIecTBaTa Ha OPOUTAITHUTE TEIECKOIH.

e W30posiBa eBEHTyaJHUTE NPUIOKEHUS HA BUCOKOTEMIIEpaTypHaTa
CBPBXITPOBOAUMOCT.

e JluckyTHpa TIOCTHXKEHUSTa Ha HayKara 3a HaHOMaTepuaiuTe U
HAaHOTEXHOJIOTUUTE.

[ XOPAPUYM 3A MOAVYJIA ]

I'onuiuen 6poii yacoBe 3a n3yyaBane Ha MoayJia B 11. kiac — 36 yaca
I'oguen Opoii yacoBe 3a u3yyaBaHe Ha mojayJa B 12. kiac — (0 yaca

JlOIbJIHUTETHH YTOYHEHHUSI 32 KOHKPETHHUS MOAY.JI.
IIpenopbunTeTHU TeMH 32 HOBH 3HAHMA (Bcsika mo 1 yac):

@uU3UYHM BeJIUYUHHA U MePHH eIMHU M. OYHKINOHAIHA 3aBUCUMOCT. MeTo/1 HA pa3MepPHOCTHTE
Pabora c ypenu. Texnnka u 6e30nacHOCT HA GU3NYHUS eKCTIEPUMEHT

HN3mepBaHus HA MEeXaHUYHM BeJIMYMHHU. MeXaHUYHM 3aKOHU U IBJICHUS

H3mepBaHusi HA TEPMOAUHAMUYHHU BeJMYUHU. 3AKOHH U SIBJIEHHS B TEPMOAUHAMUKATA

HN3mepBaHus HA eJIeKTPUYHU U MATHUTHU BeJIMYNHU. EJleKTPUYHN U MATHUTHU 32aKOHM M 3aBUCUMOCTH
N3mepBaHus HA ONTUYHU BeJIUYMHU. SIBJIeHUS] B ONITUKATA U aTOMHATA (PU3UKA

CbBpeMeHHHU BA’KHHM eKCIIEPUMEHTAJIHM u3ciaeaBanus — 1

CbBpeMeHHHU BAaKHHM €KCIIEPUMEHTAJIHU U3CJIeIBaHus — 2

PN AW

IIpenopbunTeHH J1A0OPATOPHH YNIPAKHEHHUS (BCAKO MO 2 yaca):
1. Pa6ora c myoJaep. [IpecmsiTaHe HA IVIBTHOCTTA HA €IHOPOIHO TAJIO ¢ MPABUJIHA reoMeTpru4Ha opMa Mo U3MepeHa Maca M U34YUCJIeH 00eM
2. OmnpenessiHe Ha 3eMHOTO YCKOPeHHe Ype3 H3cjaeIBaHe Ha 3aBUCMMOCTTA HA MepHoAa Ha (PM3MYHO MAXAJI0 OT MOJIOKEHHETO HAa TOYKATa Ha
OKaYyBaHe
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3. Omnpenensine Ha 3aBUCMMOCTTA HA CKOPOCTTA U YCKOPEHUETO HA JIBUKEeHHE HA CBOOOHO MAIAII0 TSJI0 Ype3 U3cjeBaHe HA KaJpUTe Ha

3aCHETOTO HA BU/ICOKJIUI IBUKEHUE HA TAJIOTO

Onpenensine Ha cieU(pUYHATA TOIUIMHA HA KUIEHE HA BOAATa

HN3mepBaHe HA eJIEKTPUYHO HATIPeKeHHE, TOK U ChIIPOTHBJIEHNE ¢ MYJTHIET

IMoryyaBaHe Ha BOJIT-aMIIEPHATA XapAKTEPUCTHKA HA eJIEKTPUYecKa JaMia

HN3mepBaHe HA r0J1eMHHATA HA 3eMHOTO MATHUTHO I0JI€ Ype3 KOMIIEHCHPAHETO MY ¢ MATHUTHOTO I10JIe HA KPbIOB NPOBOJAHUK H

H3cjieBaHe HA TPENTEHUsITAa HA CTPeJIKa Ha KoMIIac

8. Omnpenensine HA MOKa3aTeJs HA MPeYyNBaHEe HA BeleCTBO (IJI0OCKONAPAJIEIHH IJIACTUHHU, TEYHOCT B akBapuyM). Onpenessine Ha GoKyCcHO
pa3cTosinve HA ChePUYHH JIeIH

9. Omnpenensine Ha pa3cTosiHueTO Mexkay nbTedkuTe B CD u DVD upe3 ananusupane Ha AUQpaKIHOHHATA KAPTHHA, MIOJIy4YeHA NIPHU
OCBeTSIBaHE UM C JIa3epHA MOKA3aJIKAa WM ¢ 051712 (1HeBHA) CBETJIMHA

- NET N

IIpenopbunTesHO pa3npenejieHne HA YacoBeTe:

3a HOBHU 3HAHMSH a0 8 yaca 0 22%
3a ynpaxkHeHust a0 6 yaca 10 16%
3a nperosop a0 2 yaca 10 6%
IIpakTHYeckH 1eiiHOCTH/1a00PATOPHHU YIIPAKHECHUS a0 18 yaca 10 50%
3a KOHTPOJI U OLlEHKA (32 BXOJHO H U3X0IHO HUBO) a0 2 yaca 10 6%
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CboTHOIIIEHHE nmpu (l)OpMI/IpaHe Ha CpoYHa U roAUIIIHAa OIICHKA:

Texyum oeHKH 0T padoTa B KJIacC, y4acTHE B IPYNOBH 00CHKIAHUS U TUCKYCHH 10 10%
Texkylu oleHKH 0T JOMAIIIHU PadoTH 0 5%
Texyum oleHKH 0T NPAKTHYECKH 32JaHHUS B KJIAC 10 60%
OueHkH 0T padoTa 1Mo NPoeKT

Ornenka Ha U3X0HO HUBO 0 5%
OueHKH 0T KOHTPOJIHU U padoTH 10 10%

[ JEMHOCTH U MEXKJTYIPEJIMETHHW BPH3KH ]

IIpuMepHM JefiHOCTH, KOMTO MOraT Ja ce peajH3upaT B KJIACHATA CTasg, Ja00opaTopuATa MJIM M3BBH YYWJIMINE NPH HM3y4YaBaHe HAa MOAYJ
»EKCIIEPUMEHTAJIHA ®U3UKA”. MexxaynpeaMeTHH Bpb3KU. Ki1l040BM KOMIIETEHTHOCTH.

Ha yuenuka TpsOBa na ce majge BB3MOXKHOCT Jla pelllaBa pa3HOOOpa3HU EKCIIEPUMEHTAIHHM 3aJaud, CBBbP3aHU C MEXAaHUYHUTE, TOIUIMHHUTE,
€JIEKTPOMArHUTHUTE M ONTUYHMTE siBiieHUs. LlenTa e 1a ce GpopMupar BakHU MPaKTHUECKH YMEHHMS 3a: paboTa ¢ ypenu, u3MepBaHe Ha (GU3MYHHM BETMYUHH,
OTKpUBaHe Ha (YHKIMOHAJIHA 3aBUCHUMOCT MEXIYy (U3MYHU BEIMYUHM, NPOBEpKa Ha (PU3UYHM 3aKOHM M 3aBUCUMOCTH. [lapanenHo ¢ ToBa ydeHuUIUTE
YCBOSIBAaT HAYMHM 32 MaTeMaTHYecKa oO0pabOTKa Ha IMOJIyYECHHTE PEe3yNITaTH, MPEACTaBAT €KCIEPUMEHTATHUTE JAaHHHM MpU M3CieaBaHe Ha (YyHKIHMOHAIHU
3aBUCUMOCTH TaOJMYHO M TpauuHO, JaBaT OLEHKA 3a TOYHOCTTA Ha M3MEPBAHMATA, NMPABAT LJIOCTEH aHAIU3 Ha M3BBbpIIEHAaTa paboTa. XapakTepbT Ha
HeﬁHOCTTa MO3BOJIIBa MPUOPUTCTHO Aa CC PCAIMU3UPAT CBABPIKATCIIHU U OINCPAIIMOHHHU BPB3KU MCKIAY (bmmcaTa U MarTéMaTHuKaTra B CICOHUTC aCIICKTH:
JVHEWHa, CTENIeHHA U eKCIIOHEHIMaIHa 3aBUCUMOCT, CTEIIEHYBaHE, KOPEHYBaHe, JIOrapUTMyBaHe, TPUTOHOMETPUYHH (DYHKIIUH, [TOCTPOsIBaHE HA rpauKU B
JIMHEEH, MOJIYJIOTapUTMHYEH U JIOTapUTMUYEH Maad. Bcuuko ToBa ch/eiicTBa 3a pa3BUTHE HA MATEMATHYECKATA KOMIIETEHTHOCT Ha YYCHULIUTE.

BaxeH eneMeHT Ha JeliHOCTTa € pa3paboTKaTa Ha MPOTOKOJIM 3a MPOBEJEH JJa0OPaTOPEH €KCIEPUMEHT. TSIXHOTO M3roTBsSHE, N3MEPBAHETO HA HAKOU
(GU3MYHN BENIMYMHHU, KAKTO U 00paboTKaTa U MpeICTaBsIHETO Ha EKCIIEPUMEHTAIHUTE Pe3yITaTH, MOTaT Jla c€ pealu3upaT U 4pe3 MOAXOIAIIN KOMIIOTHPHU
nporpaMy. 3HaHUATA Ha YYEHHMLIUTE B 00jacTTa Ha MHGOPMALMOHHUTE TEXHOJOTHM CE MpUIaraT ChIO IPU U3MOJI3BAHETO HA BUPTYyalHa jlabopaTopus 3a
M3Yy4aBaHE HA HAKOM OT Pa3riIekJaHUTE siBIeHU. 110 TO3M HaunH ce yChbBbPLICHCTBA AUTHTAJIHATA KOMIIETEHTHOCT HA YUYECHULUTE.
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CunHo wu3pa3eHUSIT MPAKTUKO-TIPUIIOKEH XapakTep Ha YMEHHSATa, KOUTO YYEHHULUTE TpsOBa Ja YCBOAT TNpU H3ydyaBaHE Ha MOJIYJ
»EKCIITEPUMEHTAJIHA ®U3UMKA”, mpenmoiiara TakaBa OpraHu3aius Ha Y4eOHHUs TpOIeC, KOSATO JaBa MPHOPUTET Ha paboTara B MaaKd TPYIIH.
CepuiecTByBaT pa3HoOOpa3HU BapUaHTH 3a ChueTaBaHE HA IPYMOBHUTE 3aJaHUs C MOCTaBIHETO HA MHAMBHIYaIHU 3a/layH, ChbOOPa3eHH C Bb3MOXHOCTUTE U
WHTEPECUTE HA YUCHUIIUTE. Y CIEXBT B CKUITHATA pa0OTa U3UCKBA OTTOBOPHOCT OT CTpaHa Ha BCEKHM YYACTHHK, B3aMMHO pa3OMpaHe U YBaXEHUE, CTIa3BaHE Ha
oTpezieNieHu MpaBuja Ha OOIIyBaHe: M3CIyIIBaHe, TOJEPAHTHOCT KbM PAa3IMYHOTO MHEHHE, KOHKPETHOCT U SICHOTA MPHU H3JIaraHe Ha HHGpopMaIus Mo AaaeH
BBIIPOC, THPCEHE HAa HAW-TOOPOTO OT HAKOJIKO BB3MOXKHHU pelieHust U ap. B ydeOHuUs mporec TpsiOBa Ja ce Ch3AaAaT YCJIOBHS 32 aKTUBHO BKIIFOYBAaHE Ha
YUEHHUIIUTE B JUCKYCHM, MOTAT J]a C€ OPTaHU3UpaT U ChCTE3aHUs MKy rpynute. Te3u AelHOCTH pa3BUBAT CIOCOOHOCTTA 3a €(pEKTUBHO B3aUMOCHCTBHE
MEXy YYACTHHLUTE B OOYYEHHETO, 32 IpOsiBA HAa COJHAAPHOCT U 3aWHTEPECYBAHOCT KbM pelIaBaHeTo Ha mpoOiemu. CienoBaTesiHO T€ ChICHCTBAT 3a
dbopMupaHeTo Ha 001IECTBEHH U TPAKIAHCKH KOMIIETEHTHOCTH.

[ToxOopbT Ha MHAWBHIYATHUTE W TPYMOBUTE 3a/Ja4d M YCIOBHATA, KOUTO CE Ch3JaBaT 3a TAXHOTO M3MBIHEHHE, TPsOBa B MaKCHMMAallHA CTEICH Ja
MoJroMaraT caMoCTOsITe/IHaTa MO3HABaTeIHA IEHHOCT Ha YUEHUIIUTE: CAMOCTOSITEITHO MPOYYBaHE HA MHCTPYKLUUTE 332 paboTa, CaMOCTOSTEIHO 3all03HABaHE C
MPeI0CTaBeHaTa UM OMHUTHA MTOCTAHOBKA, CAMOCTOSITEITHO 1IeTIEChOOpa3HO ThpCeHe, N300 U MpHUIaraHe Ha 3HAHUS U Ha4YMHU 32 AeiicTBre. OcBeH ToBa (PaKThT,
ye 3aJaunTe TpsOBa Ja ObJaT M3MBIHEHU 3a OMNPEENIEHO BpeMe, U3UCKBA OT Y4YeHHUIIUTE No0Ope Ja MilaHupar cBoATa padbora, Aa ObJaT eKCHeAUTHBHH, J1a
THPCAT PallMOHAIHU IIBTHILA 32 JOCTUTAaHE 70 1enTa. Taka Te pa3BUBaT yMEHHS 32 YUYeHe.




