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Iepidnyn

Ewovikd meipapo ®uoikng eivor avtd mov dev TPAyLOTOTOEITOL GTO TPAYUOTIKO EPYOCTNPLO
tov Quokdv Emompdv, aArd oto epidirov g 006vng tov H/Y, eite og ok tpoco-
poimon epyaotnpiov (virtual lab), eite og pepikn Tpocopoivon g EVGIKNAG TPAYUOTIKOTN-
T0G. 2T 680TEPN KOTHYOPio AVAKEL TO TOKETO 0dPAcTIK®V Tpocopoiwcewv PhET, to omoio
TAPEYEL OTLS OLAPOPEG EPAPUOYES TOV TIS KATAAANAES EIKOVIKEG TEPAPATIKES OLOTAEELS, TO
anopoitnto opyova pETpnomng kot v ekevbepio TPOCAPUOYNG TOV TOPAUETP®V Amd TO YP1|-
0T, OOTE LE TNV KATAAATNAT TPOGEYYIOT] VO LITOPOVY VO ELAANOEVLTOVV -aKOLOL KO VO, OVOIKOL-
AEBoHV- vopot g Puoikng, Kabdg Kol GAL®Y QLUOIKOV EMOTUMV. TNV €pyacio avTn mo-
povctaletotl £va SOaKTIKO GEVAPLO, TO 0010 TPOPAETEL TNV EKTELEST] TPOGOUOIMONG TEPE-
patog pe tn Ponbeto. VAoV gpyaciag, He 6TOXO Ol HABNTEC Vo OVOKOADYOUV TO VOUO TNG
TEPLOSOL TNG TOAAVIMGNG CAOUATOS TPOGUPTLUEVOL GE EAUTIPLO.

AgEarc khedwa: Ewovikd Epyoaotiplo, Ewovikd Ieipoua, TIpocopoiworn, PhET, ®uoikdc
Nopog, Puowkd Meyéfn, Avdioya kot Aviietpdewg Avdroya Iocd, Tpappkn Tordvioon,
Iepiodog Tardvtmong.

1. Eicaywyn

1.1 Ocwpics Mabnong kar Aivackaiio g Pvociking

H dwaokario g Pvoikng pmopel va yivel 1660 pe kabapd Bewpntikd tpdmo, 660
gvtdooovtag to meipapa otn dadwkocio e udbnone. Ta kdbe éva and tovg dHo
TPOTOLG, VIAPYOLV dVO Pacikég didaxtcég tpooeyyioelg (I1.1., 2011):

AxolovBdvtag TIG KaAEG TPAKTIKEC TG Bempiog TOV GLUTEPLPOPICLOD, O d1OACK®OV
TOPOLGIALEL Y10 TAPADELY LD £VOL PLGTKO VOLO, QPO EXEL PPOVTIGEL VO, SNUIOVPYNOEL
70 KOTAAANAO gvvoikd KA 6TV TAEN, EXKOVPOVIEVOG TO, TEAELTOLN POV KOt 0T
™ ypnon tov T.ILE. H emtuyia ¢ didackaiiog KpiveTal 6T cuVEXELD Ol TNV KO-
vOTNTO TTOV OTOKTOVV Ol HoBNTEG VO, ADVOLV OGKNGELS Kol OKOLO TEPIGGOTEPO VO €-
EnNyovv meploTacelg TG kabnuepvig Lmng, apov £YovV Lo KOTOVONGEL OTL 1) ETIALGN
N M e€Nynon amoppéet amd T0 GLYKEKPLUEVO PLGIKO VOUO. ZTNV KOADTEPT TTEPITTOON,
umopel va, evtoyBel kot to melpapa otn dadkoasio TG Habnone, He to omoio amhd
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enoAnOeveton n aknbeto oL vopov. AAAG akOpo Kot £T6L, O HLOONTAG 0EV GUUUETEXEL
o711 O10OKAGT0 TG AVAKAALYNG TOV PUGIKOV VOOV,

AV OU®OC EMOIDKETAL 1 EVEPYN CLUUETOYXN TOV UONTH GTNV 0IKOSOUNOT TG YVMOONG,
TOTE 0 010GoK®V Ba TEPLOPIOTEL VAL TAPOLGLACEL TNV TAEN LOVO TNV TPOATAULTOVUEVT
TpoOTEPT YVOON, gotidlovtag otnv akpifeia g yAdooog (Lemke, 1990) ywa v me-
PLYPOOY] TOV QLGIKOV EVVOL®MY Kol OTN LaBNUATIK AoYKn 6Ty ontoia Oa exppoaoctel
TEAIKA 0 TTpog avakdAivyn vopoc. ‘Enerta, péow katdAinimv topaderypdtov ond v
KaOnuepwv (on, N LEC® eKTEAEOTG TEWPUUATOV YOPIC TN MY LETPNOE®V, LWITOPEL O
puoOnTNG Vo GUVELONTOTOGEL TTOLN, EIVOL TA. PLGIKA UEYEON TTOL EUTAEKOVTOL GTOV
TPOG AVOKAALYT UOIKO VOHO. [t TV TEAKN OUMOG OVOKAALYT TOL GLGIKOD VOOV,
dNAadN Tov TPOGOOPIGHOD TNG HAONUATIKNG E£APTNONG TOV EUTAEKOUEVOV PLGIKOV
ueyebmv, eivor avaykoio ot GUVEYELD 1 EKTELECT] TEPAUNTOC UE TN AYN UETPNOE-
ov. (Koung x.a., 2004)

1.2 To oilquua avaueca. 6To TPayUoTIKO KAl TO EIKOVIKO TIEIPOUA,

Xiyovpa, T0 TPAYLATIKO TEipapo etvar LEPOG TNG PLOIKNG TPOYUATIKOTNTOS KOl 0VTN
N ovBevTIKOTNTA TOV TO KAVEL va vrepéxel. Oumg, oto eminedo TG devTtePOPadtog
eKTTaidEVOTG TAPOVOIALEL TOAAEG SVOKOAIEG KO (OC TPOG T SLVATOTNTO ANYNG LE-
TPHGE®V, OAAG KOl OG TTPOG TNV OKPIPELD QVTMOV TV LETPNCEDV. ZVYKEKPLUEVOL

-O1 padntéc dev €xovv e€acknbel 660 Ba Empene 6T MY LETPNCEWV.

-Kdanowo 7.y, ypyopa melpdpota dev EXTPETOVY T AYN LETPNGEDV akpiPeiag.

-Ta oyolkd epyacthiplo, dev dobétovv mavtote Opyava PETpnone g embountg
akpifeloc.

-To TpoypaTiKd melpduate eKTEAOVVTAL 6TO YIVo TTEPIPAAAov, omtote dev e&umnpe-
TOVOV Y10l TNV OVOKGADYT] TOV QLUGIKOV VOU®V oL e&optdviot T.y. arnd T Papvtnta
Tov mePPdArovTog.

To euwcovikd meipapa pésa oto mepifdriov tov H/Y elvan olyovpa éva otnuévo mot-
yvidL, apov o dNUIoVPYOG TOL YVOPLLE TO PUOLKO VOHO. OUme To onuovTiko gival 0T 0
pnabntig dev tov yvopilel. AM®GTE Kot 1 QOO deV €XEL VOV GLUYKEKPLUEVO TPOTO
7ov Aettovpyet; To otoiynua yio tov avlpwmo ftav Kot ivar va tov avakeivyet. To
gwoviko meipopa pe tov H/Y etvan evéhikro yuti (EAITY, 2010):

-ITapéyovror opyava pétpnong g embounmge akpipelag oty dueon emonteio TV
poontav. Emmléov divetan ) duvatdtnta «maydpatoy e e£EMENC Tov TEPAUATOG,
omoTE M MY TOV LETPICEMV TTPAYLATOTOELTON [E MpEpia Kot akpifeto.

-Kénowo mepdpoto pmropodv va EKTEAEGTOVV GE MO 0pYO 1| IO YPIYopo puiud omd
TOV TTPUYUATIKO, OIELKOADVOVTOG £TCL TNV TOPOKOAOVONGN TOLE Kot TN ANYN UETPT-
cewVv axpPeiog.

-To ewovikd melpdpoto ekTeEA0OVTOL OKOUN Kol 08 TEPIPAAAOV OV O TEPAUATIOTIS
dev umopel va Bpebdet, 6mwg €€ amd To YNvo TEPIPArLoY, Ge WavIKO TEPIPAAAOV Y®-
pig Tp1P1n, 610 LIKPOKOGUO, KAT.
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-Ta mepdpota pécm tov H/Y givar mo Beapatikd Kot EAKVeTIKA Y10, Toug padntés.

1.3 Kpririjpia emidoyig tov wakxétov mpocouoideewy PhET

Enéle€a og mpdTn emihoyn To mokéTo gkoviKGV TEwpoudtov PhET, 1o onoio Bedpn-
G0 G MO KATAAANAO, Y10 VO TPOGEAKVG® TOVG LOBNTEG G° AVTO TO EKTOOEVTIKO TOL-
yvidt (edu-tainment) (Kovtoyswpyiov, 2011) tng avakaAvatikig neipapatikng doot-
kNnG. To ovykekpipévo mokéTo, av Kol dev OAvEL 0T0 EMIMESO TOV EIKOVIKOV €PYa-
ompiov (avorytd pabnookd teptPdAiovta), Kavomolel TOAAG amd KPITpLo TO10TN-
tag avtdv (Jimoyiannis & Komis, 2001), apod cuykevipdvel OAA T0, TAEOVEKTHLOTA
7oV MM avaPEPON KV Kot EMTAEOV:

-ITapéyxet Etopna TepIPAAiovTa Kol OV amattel IKAVOTNTEG TPOYPAUUATIGHOD TOV TE-
pipdAlovTog, pe okomd TN SNUIOVPYio, UOG TPOCOUOIMOoNG N MG LOVTEAOTTOINGTG,
omm¢ oto sEanpetikd katd T’ dGAla Aoyiopka Interactive Physics kaw Modellus.

-Kd0e mpooopoiwon eivar avtdévoun epapuoyn, €0Talovtag AmTOKAEISTIKA O €vol
QOLVOLEVO.

-[IpoxetTon Y10 TOPAPETPIKES TPOGOUOIDGELS, ApoD divovv TN duvatdtnta UeTABOANG
Kké0e TapapéTpov Tov EnNpedlel TO PAIVOUEVO.

-ITapéyxet oo ¥pnoTn gVKOAIN CAANAETIOpAONG.

1.4 A&oi6ynon tov waxétov PhET katd thyv epapuoyi tov oty didackaiio

Yta mhaiola tov Beopov g Epeuvntiknc Epyaciag (Project) dnuovpynca éve civo-
A0 TPOTOTLTI®V SOOKTIK®V GEVAPI®MY TOV TEPIAALUPAVOLV EIKOVIKA TEPALATA KO TO
onoio dokipaco og dVo dadoyikd oyolkd £t otqv A’ Avkeiov Tov 1% kot 5% T'evi-
ko0 Avkeiov g Képrupac. Ztn ovykekpiuévn taén ot podntég dev Exovv axouo o1
doyOel obte KOV pe TOV TOPAOOGIOKO TPOTO Ta avTioTolyo Kepaiato tng Pvoikng,
omoTE €161 EEUCPOAIOTNKE O OVOKOALTTIKOG YOPOKTAPAS TNG TPoosyylong pag. Ot
padntég avramokpifnkoy pe oyeddv v 10t peydin emttvyio Kot Topamdve ond Tig
TPOGOOKiEG LoV, W10itepa O TPOG TOVG HOBNTEG TOV €vOG 0md Tl dVo AvKELN, dESO-
puévou tov pikpov M.O. 6to padnuo g Puciknig. Avtd To EATIO0POPO OTOTELEGA,
LoV £3MGE TO KivTPo Vo, SNUIOLPYNC® avTioTotyd TakéTo, Yo To udnua e Puvot-
kng Tov Nopvaciov, meplopilovtag PEPara Tig podnUaTIKES amaiTHoelg Kot divovTog
HEYOADTEPN EUPACT] OTNV KAAAMEPYELD TNG EMOTNUOVIKNG Olaicbnong tov pabntov.
Kot €dd to amotehéopato KpivovTal EXLTUYNUEVE, TOGO TOL CVTOG O TPOTOG TPOCEY-
YIONG VO ATOTEAEL CLVOPOIPETO TLOL KOUMUATL TG d1dackaiiog pov. Kot povo 1o evoa-
OEPOV TOAAGDV LOONTOV VO LETAPOPTMOCOVY GTOV TPOSONIKO Tovg H/Y 6An ™ covita
TV Tpocopoidceny PhET kat va v evtdEovv 610 maiyvidt Tovg 6to omitt amotelel
Lo ETLTVYI0 TG GVYKEKPIUEVNG B1OOKTIKNG TPoaeyyiong uéow tov PhET kot yeviko-
tepa tov T.ILE. Emmléov, n extéheon tov tpocopoidcemv PhET and tovg pabntég
UoG 6€ GALEC YADOGEG EKTOC TNG EAANVIKTG avEdelEe Kot pio, dtamoltticpkn agio Tov
GUYKEKPIUEVOD TOKETOV, EIOTKA Y10, TOL GYOAELD LG, GTA OTTOT0, POLTE, LEYHAO TTOGOGTO
HoONTOV - TOOIDV HETAVAGTAV 1] JUKTOV YOU®V.
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2. Aidaxktiko Xevapio

2.1 Xvvomtikny Ilapoveiaocn tov Levapiov

Me v elonynon vt Tpoteivetal £va TEPARATIKO SOOKTIKO GEVAPLO LE TN XPNoN
tov T.ILE., pe titho: «Ilepapaticg avakdAioyn Tov vouov g Tepldd0v TAAGVTOONG
OOUATOG TPOCAPTNUEVOD € EAATPLO o€ TepIPdAiov mpocopoimong PhET», to o-
moio givot TPWTOHTLIO Kot TOPOVGIALETAL TEKUNPLOUEVO Y10 TPATY POPE G° avTd £0M
T0 GpBOpo.

Zoppova pe 1o Avorotikd Tpodypoappa ZTovddv T0 6eEVAPLO EUTAEKETAL OTIC YVMOOTL-
k&G meproyéc e Puokng g B’ kat I 1a4&ng tov Avkeiov 6to KedAao TV TO -
VIOGEMY KOl GUYKEKPIEVO 6T ddackaiio g Ipappukng Appovikng Taldvtoong
LE 1W0VIKO EAATNHPL0.

2.2 Opyavwon tiyg Atoackaliog

H extéleon TV eKoVIKOV TEPAUATOV YiveTon KaAdTEP e TV kKabodnyoduevn o-
padocuvepyatikny péBodo. H kaBodrynon mopéxetor He TIG TPOPOPIKEG 00T Yieg KoL
O1EVKPIVICELG TOV O10G0KOVTA KOt KUPImG e OAAO gpyaciog mov o d10dcKOoVTAG £XEL
OMUOVPYNGEL Kat SLOVEIEL GTOVG LABNTEG TNV EVOPEN TNG EPYUCTNPLOKNG ACKNONG,
®ote v amoPevydel M yopig TpocavatoAlcud glevbepia TAonynong Tov padntov.
(Mwpomoviog, 2002). O yopiopdg g TdENG 6 OpAdeC elval amapaitnTog Yo TV
ovATTTUEN NG GLVEPYATIKOTNTOSC AVALESH 0TOVG pobntés (Matcsayyovpag, 2011). O
EKTIUDOUEVOG YPOVOG gival 600 SIBOKTIKEG DPEG.

2.3 Araurovuevy Yiikoreyvikny Yrodoun

O kohOTePOG TpOTOG eKTELEONG TNG O1adtKaGiog Eival 0 HETOTIKOC otV aibovsa TG
TANPOPOPIKNG, 6oV 1 KABe opdda ektelel To meipapa oto dwed g H/Y (cuvepyarti-
K6 gpyacTiplo). Av n ypnon ¢ aibovooac e ITAnpopopikng dev givar duvartr, Umo-
POVLE VO, TEPLOPIGTOVLE 0TO XYoAkd Epyaoctiplo ®uowkedv Emotnudv, pe ) yprion
evog H/Y ko tov Brvteompoforéa (avakalvmtikn enideiln)), TapoTpivovTag TOVG LLo-
Ontéc va emavardfovv To meipapa 6To onitt otov Tpocmmikd tovg H/Y (IT.I., 2011).

Aoyloukd mov ypnowpomoteital: PHet - Anuovpydc: Mavemotiuo tov Colorado
-T'wo online extéheon and: http://phet.colorado.edu/el/simulations

(Amapaitntn 1 TPOEYKATAGTOOT] TOL AOYIGUIKOD Java)

-T'a offline extéheon nponyeitan eykatdoTooT TOL AOYIGUIKOD QmTd:
http://phet.colorado.edu/el/get-phet/full-install

(To maxéro meprhapfdaver Kol To amopaitnTo AoYIGHKS Java)
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3. Aidaxtixoi Ztoyor

Me 10 GUYKEKPIUEVO OOOKTIKO GEVAPLO UTOCKOTOVLLE Ol LoONTEG:

-No 0moKTNGoVV ENMOTTEIN TNG YPULLIKNG TOAAVTIMGNG Kol VO KATOVOT )OOV Tl €lval M
EP10d0¢ TNG.

-Na e&okeimBovv pe 10 mepPAALOV TOV EIKOVIKOD EPYUOTNPION, ATOKTOVIOG (VESN
GTOV KOBOPIoUO TOV TOPOUETPOV OGS TPOCOLOIMONG KOl GTN (PO TOV 0pyavmY
HETPMNONG Y TN ANYN HeTprioe®V akpiPeiog.

-No 6uveldnTomomoovy Tig GYEGELS AVAAOY®V KOl AVTIGTPOPMG OVAAOY®V TOGHOV KOl
va e&aoknBobv 6Tov TpOTOo dlepelvoNg TETOLIMV OYECEDY OVAIESH GTO PUOIKA LEYE-
on.

-Na pdbovv va enelepyaloviot Tig LETPNOELS KOl VO KAVOLV YPUPKEG TOPAOTAGELS,
LE OTOYO TNV OMOKPLTTOYPAPNON TNG LOONUOTIKAG OYECNG AVAUESH GTO PLGIKA Lle-
YEOM TOPAUETPOVE EVOC PLGTKOD PULVOUEVOD.

-Na GLVELINTOTOMGOLY OTL Ol PVGIKOL VOLOL dev e€dyovTal amd Uio GEPAE pabnuoTt-
KOV GUVETOY®Y®V, 0AAG epapuroloviag v emiotnuoviky pébodo mapatnpnon — v-
no0eon — meipapo — e€aymyn Tov euoikov vopov (EAITY, 2010).

-No GUVEIONTOTTOGOLY OTL LE TNV OUADIKY EPYOGIC LTOPOVV VO TETVYOVV TEPIGGO-
TEPO OO 0,1 pe TNV atopkn gpyacio. Tavtdypova va avantdEovy Ty KowovikoT-
Ta, pobaivovtog va cuvepydlovtol Kot vo avEYoVTal T SLPOPETIKOTNTO TOV OTOWE-
ov (Matcayyovpag, 2011).

4. Extéleon tov Xevapiov

4.1 Avaxinon apoomaitovuevey yvaoewy arné to I'nuvdeio

®¢tovpe oty Ta&n o e&Ne EpOTALLOTOL

- [Towa ) oéom palog M ko Bépovg W evOg GMOUATOG;

- Tvetvan Iepiodog T tng taAdvtoong;

- [Tote dvo peyén X kot y eivar avaAoyo Kot TOTE AVTISTPOP®S VIOV,

Metd and oyetiki ovlfnon avokaAoOvtal ot €ENG TPOATUTOVUEVES YVAOCELS 0td TO
T'vpvéoio:

- W = m:-g, 6mov g ivai 1 emitdyvvon g Papdtnrag.

- H Iepiodog T g Tardvimong eival To ypovikd SLaoTnia, TOv JopKEL pio TANPNG
tardvtoon. [Ipocsdiopileton m.y. pe T HETPTON TOL YPOVIKOD SLOCTHUATOG OVAUESH
o€ pia akpaio 0€om Tov GOUTOC Kol uEYPL TV €XdUEVT @opd, mov Ba EavaPpedei 6’
auTn.

- Ta peyébn X ko y givor avéroya, av oynuatiCovv otabepd mnAiko:

y_ ota0epo
X

(Kot 61 avTd OV, OTOV LEYOADVEL TO £V, LEYOAMVEL KOL TO GAAO).
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Enekteivovpie Tov TpoPANpaTiopd mote 0 Y givan avaAoyo Tov X° Kot TOTE TV /X ...
- To peyédn X ko y givar avtieTpoéems avaroya, ov oynuotilovv atabepod yvouevo:

y:X = 610.0gpd
(ko Oyt aVTA OV, OTOV PEYUADVEL TO £V, LIKPOIVEL KOt TO GANO).

r , , ’ , , 2
Enekteivovpe tov mpofAnpatiopd, mote 10 Y givol avtiotpdemg avaioyo tov X Kot
TOTE TOV VX ...

4.2 Eéoixeiwon ue to meptffdilov THS TPOGOUOIWGHS

H &icodog ot0 mepifddrov g mpocouoinong yivetow m.y. online otn devbvveon
http://phet.colorado.edu/el/simulations kot ot cvvéyelo emAéyoviac pe tn oelpd:
Bapidia & Elamipua > Extéheon Topa!, 11 xot’ evbeiav oty dedbovon
http://phet.colorado.edu/sims/mass-spring-lab/mass-spring-lab_el.html

-0t pofntéc apyikd avoayvopiovv Tic mopapétpovg Popidi-pdlo, eloatiplo-
oKANPOTNTA, TOTOG EKTEAECTG TOV TTEPAUATOG, TP, KOOMS KoL ToL dpyava LETPNONG
YAPOKOG KO YPOVOUETPO.

-Kpepovv éva Bapidl oto erevBepo dkpo Tov eAatnpiov 3 Kol GUECHS SOMIGTOVOVY
TL €lvol TOAGVTOOT], TOG UTOPOVV Vo TV TapakolovBobv oe apyn Kivnon 1 kot vo
TNV TOOVV TPOCWPVE Kot TAG propel 1 TP va mpokaArécel andcPeon g TOAA-
VI®ONG Kol PEPEL YPIYOPa. TO o ot BEom 160ppoTiag.

-[IpoadiopiCovpe Tt givor 1 Ilepiodog T tng Toldvimong kot Sokiualovpe vo T pe-
TPGOLLLE LE TO YPOVOLETPO. EOd dtamiotdveTon 1) SuoKOAMA 6T LETPNGN TOV YPOVOL
g MG TEPLOdOL pe akpifeta, Ady®m NG ToyvTNTaG TOL Patvouévov. o va ferTio-
GOVUE TNV aKpifelo 6T LETPNOT TOV YPOVOL, TPOTEIVOLLE 1} VO YIVETOL 1| TOPOTHPN-
on og apyn Kivnon N va Kataypaeetal To ypoviko ddotnua yio 10 Tohavtdoelg Ko
émerta va dwoupeiton pe to 10.

-[IpoadiopiCovpe Tt eivor to [TAGTog A TG TAAGVIOONG KOl TAC TO UETPAUE UE TO
YApaKAL.

EmnAéov kévovpe to e&ng oyda:

- O emoyéag Tpipn omv apyn kdbe mepopatikng dadikaciog Tibetar otn UEYIOT
TIUN, ®OTE VO IGOPPOTEL TO COUA Yp1iyopa. "Yotepa Tifetal otn pUndeviky Tiun, apov
pereTape LOVO TaAVIMGELS Y0pic TpPN (amdoPeon).

- O gmloyéag ZkAnpdtta tov EAatnpiov 3 dev sivon Babpovounpévog, Opmc og -
Ao mEpopaTIKd 6evaplo oto vopo tov Hooke éyet 16m mpoadiopiotei | oxAnpotnta K
TOL EAOTNPIOV OTIG TIHEC:

Ky = 2N/m, yuo podokod ehatiplo

Kueo = LTON/m, yio pecaiag oxAnpdtntog eratiplo

Koo = BON/M, yio 6xdnpo elatiplo
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1 2 3

Tyrrecd I Tpomyuiosss,

Eiwxova 1. IlepifiaAlov mpooouoimwaens meipauorog

- H emoyn tov mhavit dgv divel mAnpo@opieg yia Tig THEG TG EMTAYLVONG TG Pa-
pOTNTOG, TIG Omoieg Oume avalnmooue ot PipAloypagic, 6€ TEPITT®ON TOV YPELO-
GTOVV:

om I'n, g = 9,8m/s?

o™ Zeaqvn, g = 1,67m/s?

oto Ala, g = 25,8m/s’

4.3 Extéieon tov meipopuatos
Motpalovpe To pUALG gpYaciog 6TOVG LabNTES.
EekivoOpe Vv elpapatikn dadtkacio pétpnong g Ieptddov T g toldvtwonc.

Atgpgvvoipe v eEdptnon g [eprodov T amd:

-t pnalo M Tov GMUATOG

- otabepd K tov ghatnpiov

-10 TAGTOG TG TOAGVT®ONG A (:LEYIOTN amoUdKpLVeN Ao T B€om 1coppomiog)

-V emTdyvvon ¢ PapdTntag g Tov TAAVTH, OOV YiveTal TO TEipapa

petafaiiovrog kdbe popd Evav povo mapdyovra.

Awmotdvovpe ot

-H Ilepiodog T eivan aveEdptnn ToL TAGTOVE A TG TOAAVTOONG.

-H ITepiodog T elvan ave&aptnn g emrdyvvong g Papdtnrtag g.

-H ITepiodog T eivar avéloyn g tetpaywvikng pilag tng nalag M Tov 6OUOTOC,
eneldn to wnAiko T/ \/H elvar otabepo.

-H TIegpiodog T eivar aviiotpdemg aviioyn thg teTpoyovikng pilac g otadepdg k

Tov ghatnpiov, emeldn 1o ywvopevo T \/E glval otaBepod.
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Tehko Topmépaocpa: Zopo palog M mov gival TpocapTnUéVo 610 eAeDBEPO GKPO
ghatnpiov otabepdc K extelel Toldviwon ue mepiodo T mov givar avaloyn g \/H
KO OVTIOTPOP®G OVALOYT TNG Jk. Anrodn:

m m
T~ |— 1 T=a,|—
k k

I'a va mpoodropiotel to o, maipvovpe m.y. ™ pérpnon mg T yio m = 0,1Kg kot Ko

= 10N/m, avtikafiotobpue otov TOTO Kol emAdovpe ©¢ mpog . Bpiockovue mepinov
6,28 , dniaon 2x3,14 , oniadn 2x. Apa.:

T=2n \/E i
k

H emtuyio tov cevapiov kpivetar ovolaoTikd omd TV 1KOVOTNTO TOV OTOKTOVV Ol
HoONTEG VO AVTILETOTIGOVY OTOTELECUATIKA KOl HE AlYOTEPN N YOpPiG Kabodnynon
TOPOUOIEG TEPIOTACELG. ZNTHONKE AOITOV Ao TOVG LaONTEG VO LEAETHGOLY TV TTEPT-
nteon tov ATAod Exkpepoic péow g mpocopoimong PhET — Epyaotipio Exkpe-
uovg (http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_el.html). Ot padntéc
£oe1&av aveon e 1o TEPIPAAAOV TNG TPOGOUOIMOTG, KOVOTNTO GUECNS OVOYVMPLOTG
TOV TOPAUETPOV TOV UTOPOVV VO EXNPEAGOLV TNV TEPIOO0 TUAAVTMOOTG Kal SLVATO-
TNTO GYESOOUOD EVOG DTOTLITMOOVE PVALOL EPYAGIAG — 001 YOV TNG LEAETNG TOVG.

4.4 A&roioynon tov cevapiov

5. ®vilo Epyacias MabOnty

Mmnaivoope ot Sevbovoen  http://phet.colorado.edu/sims/mass-spring-lab/mass-
spring-lab_el.html

Extéheon tov mepdpatog:
- AmoplaxpOvou e Ta YpOUOTIOTA Bapidia.
- ®épovpe to 0 tov yapaka 6to EAeOBEPO dipo Tov eAatnpiov 3,
TO 01010 €IVl GTO PLGIKO TOL UAKOG, APOV OgV dEXETAL Kapio SOVOLT.
- Emi\éyovpe va gpeaviatel to ypovouetpo.
- H dadwcacio yivetor ypiyopa Kot SUGKOAELOUAGTE GTN LETPNGT TOL XPOVOUL,
OTOTE EMAEYOLLLE Y10 TNV EKTELEGT] TOV TEPAUATOG TNV apy”n Kivnon X4.
e kéBe mepintmon, Yoo vo TEPLOPICOVE TO COAAUN GTY UETPNOT TOV YPOVOL TNG
UL0G TTEPLOSOV, UETPOVILE TO XPOVIKO ddoTnua Yo 10 TAHPELS TOAUVTMOGELS KOl ETTELTA,
Swopovpe pe 1o 10.


http://phet.colorado.edu/sims/pendulum-lab/pendulum-lab_el.html
http://phet.colorado.edu/sims/mass-spring-lab/mass-spring-lab_el.html
http://phet.colorado.edu/sims/mass-spring-lab/mass-spring-lab_el.html
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5.1 1" didaxtixy dpa

e Ilog eéaprarar n Ilepiooos T axo tov tomo (aro Ty emirayvven g tje fopiTy-
Tag);

-Emiléyovpe 010 ghatnplo 3 pecaio GKANPOTNTO KOl KPEUAUE TO COUO LECOING WA~
Cog (m = 0,1Kg).

-Extpénovpe 10 coua and tn Béon woppomiag, pEPVOVTAG To og pia akpaio Béon,
.. OOV TO EAATIPLO EIVAL GTO PUGIKO TOL UNKOG, KOl TO ALPTVOLLLE EAEVOEPO.
-Metpovpe v [epiodo T atn I'm, ot Zeinvn kot oto Ao,

-ZUOUTANPOVOVLE TOV TLVOKAL:

T (s) g (m/s%)
1,67
9,8
25,8

Tt mapatnpodus;
Ancvinon:

o [1og eéaptatar n IHlepiodog T aro to midatos A TS TALAVTWGNS;

-Emiléyovpe 010 ghatnplo 3 pecaio GKANPOTNTO KOl KPEUAUE TO COMUO LECOING WA~
Cog (m = 0,1Kg).

-Eméyovpue 1o meipapa va yivetar otn I'n).

-Extpénovpe 10 oopa amd m 0o 1ooppomiog, PEPVOVTIAG TO 6€ O18POopPEC akpaieg
0éoeig, my. Scm, 10cm kor 15cm wéve and ) 0€om 16oppomiag Kol TO APVOVUE &-
AevBepo.

-Metpovue v Iepiodo T.

-ZOUTANPOVOVUE TOV TIVOIKOL:

T(s) A (m)
0,05
0,10
0,15

Tt mopoznpodue;
Andvinon:

5.2 2" didaxtikij dpa:

o [1ag eCapraron n Hepiodos T ano ™y pala M 100 6OUATOS;

-Emiiéyovpe oto ehatpio 3 ) pecaio oxinpoémra (K. = 10N/m).
-Emidéyovpe 10 meipapa va yivetar ot .
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-Kpeudpe dadoykd ta tpic copata, To onoio ektpénovue and tn 0éon 1soppomiog
KoL To pEPVOVE otnv 101a akpaio 0éon m.y. Téve and ) 6éon 1opponiag, an’ dmov
KoL ToL 0QrVoVE EAEV0EPQL.

-Metpovpe v [epiodo T.

-ZUOUTAN POVOVLE TOV TLVOKOL:

T() m (Kg)
0,050
0,100
0,150

Epdtnon: Otav av&dvetor  m, avédveton 1§ ehottovetoan T;
Andvyon:

Epoton: HT glvan avéioyn 1 ovTioTpopmg availoyrn g m;
Ancvinon:

-SVUTANPOVOVLE TOVC TivVaKeC Kat EAEyyovpe T oxéon tov T - m? kan T - \/E :

T() m? (Kg?) T () Jm (JKg)

Kot

Epdton: Tehkd, mowa 1 oxéon avapeoo otnv T kot v m;
Andvyon:

o Il e€aprarar n Iepiodog T ano T cxinportnyra (ctabepa K) tov clarnpiov;

-Kpepape oto ghatnpio 3 1o copo pecaiog palag (m = 0,1KQ).

-EmAéyovue to melpapa va yivetar otn I'n.

-EmAéyovpe dtadoyikd pikpn, pesaio Kot LeyAn okAnpdtnta Tov eAatnpiov.

-Xe kG0e mepinton, ekTpémovpE T0 cmpa amd T BEon 16oppoTmiog Kol TO PEPVOLLE
otV 1ot akpaio 0éon m.y. Tave omd ™ BEon 1oppomiac, am’ GOV KoL TO OPVOVLUE

elevbepo.
-Metpovpe v [epiodo T.
-ZOUTANPOVOVLE TOV TIVOKOL:
T (S) k (N/m)
poloko: 2
pecaio: 10
oKAnpo: 50

Epatnon: Otav av&dvetonn K, av&dvetor | ehattovetonn T;
Andvinon:
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Epanon: H'T givar avéroyn 1 ovTiotpdemg ovaioyn g K;
Ancvinon:

-SopmAnP@OVOVLE TOVC TivaKeC Ko eEAEyyovpe T oxéon v T - k2 kot T - \/E :

T (s) K2 (N?/m?) T (s) Ve (V)

Kot

Epatnon: Tehkd, mola n oxéon avapeoa oty T ko v K;
Ancvyon:
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Abstract

A virtual Physics experiment is the one that does not take place in a real Physics lab but within
the environment of a PC, either as a complete laboratory simulation (“virtual lab™) or as a par-
tial simulation of a physical reality (“simulation”). This second category includes PhET, a set
of interactive simulations, which provides in its various applications the appropriate virtual
experimental arrangements, the necessary measuring instruments and the freedom to the user
for adapting the parameters, so that, by the appropriate approach, physical laws as well as laws
of other natural sciences, could be verified and even discovered. This paper presents a scenar-
io-based learning approach for discovering the law of the period of oscillation of a body at-
tached to a spring. During the learning process, a simulation of an experiment is executed with
the students being guided by a worksheet.

Key words: Virtual lab, Virtual Experiment, Simulation, PhET, Physical Law, Physical Mag-
nitudes, Proportional and Inversely Proportional Quantities, Linear Oscillation, Period of Os-
cillation.



