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ENOTHTA 2

2x€310 d18aokKaAiag

NEPIEXOMENA

Kepdhaio 5 TaAavtwoeig
Zelideq 142-160
(2 ALdaKTIKEG WPER)
® [epLodikr] kivnom kat TaAdvTwon
® Mey£on rnou xapaktnpeifouv uia TaAdvtwaon
® To anAd ekkpepEG

KepdAaio 6 Mnyxavkda kupara
Zelideq 161-173
(2 O10aKTIKEG WPEQ)
® Mnyxavikd kiparta

® XapaKtnpLoTIKA HeYEON Tou KULATOG
® 'Hxog

® YTIOKEIUEVIKA XOPAKTNPELOTIKA TOU 1)X0U

BIBAIOTPAO®IA:

http://www.cpsurf.cpoom/sound-light
http://www.utopia.knoware.nl/users/eduhml/lveKlaas/index-eng.html
http://www.spin.gr/applets/pendulum/
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TalavTwoeig

4 AISAKTIKEG WPEQ

NEIPAMATA - APAZTHPIOTHTEZ AIAAKTIKO YAIKO

M.E ZUotnua ehatriplo- copa

M.E. AnAS ekKPEWER
E.A. MeAétn TwV VOPwY Tou arnAoU eKKpePoUq

M.E To @it 1 A (02-01): KUuata
M.E To @id12 A (02-01): Anuoupyia
E.A. Mnxavikd Kupata KUpdTwv

M.E. Anuoupyia pnxavikwv Kupdtwy
M.E. To @idL 3, T kUua €xel TaxutnTa
M.E. Napaywyn rixou A (02-01): Aiddoon rxou
MN.E. MNapaywyr an\wv fxwv
M.E. Metagopd evépyelag




FevikA 31GpOpwon Tou Kepalaiou

2€ autd To KEPAAALO HEAETWVTAL OL BACIKEG Evvoleq: TAAAVTWOM, PNXavikod Ku-
pa Kat Tpdrol dtddoong Tou, XO0Q KAl TA UTIOKELMEVIKA XaQPaKTNPLOTIKA TOU
Uyog, akouaTtdéTnTa Kat Xpold.

Apxikd opiCetal n meplodikn kivnon .H tahdvtwon opiletal wg n mepLodikn Ki-
vnon ueta&u duo akpaiwv B€oewv yYUpw and pia B€on oopportiag. Etodyovtal
TA XOPAKINPLOTIKA PUOIKA UEYEDN YA TN MEAETN [iag TAAAVTWOoNG, N iepiodog, n
ouxvétnTa n anopdkpuvon Kat To TMAATog pépvovtag oav napadelypara Tald-
VTWONG TN KoUVIa Kal TO EKKPEUEG ToU wpoAoyioU. TENOG HeAETALE TIG EvEPYELT-
K€Q HETARBOAEG TTOU MapatnpouvTal Katd Tnv Xpovikr dldpkela piag rneptdédou
otV TaAdQvTwon.

MpoKelUEVOU va UEAETHIOOUV OL HABNTEG TN TAAAVTWOT XPENOIOTIOOUUE TNV Ki-
vnom Tou arnAou ekkpepolg. EEeTdlovtal ol mapdyovteg and Toug oroloug eEaptd-
Tat n nepiodog Kal MPoKUTTEL N KATAANASTNTA TOU YLA TN METPNON Tou Xpovou.
MeAeTwvTal ol evepyelakég LETABOAEG KaTdA TNV dtdpkela Jag eplddou atn Kivn-
0T TOU EKKPEOUG KAl CUVOEETAL 1) EVEPYELA UE TO TIAATOG TNG TAAAVTWONG.

Ta unxavikd kipata opifovral ocav UNXaviopdg Petapopdq Uiag dlatapaxnig
ToviCetal n petagopd evépyelag kat oxt Hdalag katd tn diadoon ng datapaxns.
OpiCovtal Ta eykdpota, dlapnkn Kat Ta kUpata emnpaveiag kal epunvedeTal -
KPOOKOTIKA N d1ddoaon Tou KUPATog. MeAETWVTAL TTOLOTIKA TA XAPAKTNPLOTIKA
TWV UNXAVIKWOV KUPATWY e TN BonBela TG AeKAVNG KUUATIOMWY Kal Tou eAatnpi-
OU KUMaTIopwV (Slinky) ue nelpduata enideléng, oe WKkpd epyacTrpla v Le TG ep-
yaotplakég aoknoelg 11 kat 12.

0O ixoq opiCetal oav didunkeg kUa Ttou dladidetal otov aépa kat dev dladide-
TAL 0To Kevo.

Epunveletal uikpookorikd o Tpdrog diddoong tou rfixou. Opifovtal Ta uro-
KELLEVIKA XAPAKTNPLOTIKA TOU fixou, UPog, akouoTtdéTnTa Kat Xpotd Kat cuvdgo-
VTAL E TA avTioToLXa XapaKTNPELOTIKA eyEOn Tou KUPATOG.

BIBAIOTPA®IA

1. R. Driver, A. Squires, P. Rushworth, V. Wood-Robinson, "OlkodouwvTag Tig évvoleg TwV
QUOLKWV EMOTNUWV- Mia taykéoja ouvoyn Twv 13wV Twv padntwv', Ekddéoelg Turnw-
ontw, Nwpyog Adpdavog, Abriva 1998.
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TaAavTwoeElg KEQPAAAIO 5

Eicaywyn Tou paénrti ornv TaAdvtwon

H eloaywyn otig Tahaviwoelg yivetal pe napadelypata
TIEPLOSIKWV KIVATEWY TIOU EUMITITOUV OTNV gUMeLpia Twv Ya-
entwv. Elodyoupe v neplodikn kivnon oav tnv kivnon
TOU YL0-Y10, TNG Kouvlag Kal yivetal avapopd otnyv Kivnon
Qg Mg yUpw and tov ‘HAlo. ToviCovtag T Baotkr| dlago-
P& HeTa&U KUKAIKWY KIVACEWY Kal NG Kivnong Tou ylo-ylo
opiCoupe ™V TaAdvTwon, cav ePLodIKY| kivnon peta&u duo akpaiwv B€cewv yU-
pw and pa B€on oopporiag.

Mpokelévou va HEAETIOOUV oL HaBNTEG TNV TAAAVTWoN, HeAETALE TNV Kivnon
Tou anhou ekkpepoUg. EEeTdlovtal ol mapdyovteg and Toug omoioug eEapTdTal
n neplod0g Kal MPOKUTTEL ] KATAAANASTNTA TOU Yla TN HETPNoN Tou Xpdvou.
MeAeTwVTAL Ol EVEPYELAKEG UETABOAEG KATA TNV dldpKela Jag rmeptddou otny Ki-
VN OT) TOU EKKPEOUG Kal ouvdgeTal 1 evépyela e To MAGTog g TaAdvTwong.

& 5.1, 5.2 Mep10dikn kivnon, Mey€dn mou xapakrnpifouv
pi1a TaAdvTworn, ATTAG EKKPEHEQ

2T10)O0I

O pabntnAg va arnoktrjoel ) duvatdtnra:

® Na avayvwpilel Tiq ePLOdIKER KIVATELG.

® Na dlakpivel Tnv TaAdvtwon and AA\eg EPLOBIKEG KIVIOELG.

® Na opiCel TIg évvoleg TNG epLtddou, TNG ouXVOTNTAG Kal TOU TMAATOUG O€ [
TaAAvTwon.
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® Na eEolkelwOel e TIq mapandvw gvvoleg péaa ard Tn UeAETN Tou anAoU k-

Kpepoug.

® Na neptypdgel Tn dladlkaoia TG JETATPOMNG Kal TNG dlaTrenong tg eveép-
YELAG O€ LA TAAAVTWO).

AI3aoKaAia HEPIKWV EVOTATWV

& 5.1

TaAdvrwon
eAatnpiou

Zuotnua exatrplo -

Zwua

—_—

TaAdvrwon
Kat evépyela

2tnv napdypago 5.1 olkodooUlEe TA QUOIKA UEYEDN
NG neplddou, TNG cuxvOTNTAG, TNG ArNOPAKPUVONG KAl TOU
TAdToUg TNG TaAdvtwong. H olkodéunon autwy Twv evvol-
v propei va yivel otn Tdén, ye tnv €vra&n otn didaokaAia
TElPAPATWY EMIOEIENG UE TO VA TNG OTABUNG 1 hE TNV Ta-
Aavtwon Tou ehatnpiou (M 250.0). Mpénel va oplotel e
akpiBela kat péow mapadetyudtwy, o 6pog «mMAPNG alw-
pnon».

TovioTe oToug paBNTES ATl yia TNV TAAAVTWOT OTwg Kal
Yla TG eUBUYPAEG KIVATELG, TTIOU £X0OUV UEAETNBOEL O€ TTpoN)-
youpeva kepdhala, n attia eivat kowvij: n eEdoknon piag du-
VANG, TIOU EXEL TIG KATAANAEG IOIOTNTEG.

Me tn Bor)6ela Tou ViUATog TNG 0TABUNG propoUe va
MEAETNOOUE TIG EVEPYELAKEG HETABOAEG KATA TNV TEPi0d0
Hag TaAGvTwong.

Aev xpeldletal va avapepbolue oTn apUOVIKY TAAd-
vTwon. Yrdpxel avagopd oe €vBeto «katdduon otn duaot-
Kr)». AUTO TTIOU UIOPOUE va KAVOUE elval va YEVIKEUOOULIE
TIg évvoleg TNG TIEPLOSOU Kal TNG ouxvaTNTaAg Yid OAEG TIQ
TIEPLODIKEG KLV OELG. AKOUA TIPAYATOTIOLWVTAG TO HIKPO
£pYAOCTNPLO, UMopoUlE va (INooULE Yia ¢pBivouoeg TaAa-
VTIWOELG Kal TN dlaTtripnon tTng evépyelag oe autég. Mro-
pelte va XpnoloroloeTe TV elkéva Tou BIBAOU 1) OXETIKNA

dlapdvela yla va Katavorjoouv oL Hadntég tn dlatrpnon Tng eEvEpyelag otnv ap-
HoVvIKA TaAdvTwon. ZTa «deite kKal autd» yivetal avapopd otn otabepdtnta Ing
neplédou Kkal oTig pBivouceq Talavtwaelg rou arnotelel To faoikd atotxeio yla
TNV KATAOKEUT] TWV TIPWTWV POAOYLWV.
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& 5.2

AMAG eKKPEUES

AMAG eKKPEUES

2TV napdypago 5.2 peAetdue To anid ekkpepég. Mpo-
Telvoupe n peA€n va yivel e Tnv dieEaywyn g avtioTol-
XNGQ epyaotnplaknig doknong. H epyactnplakr doknan
kpivetal avaykaio va yivel e Tn Hop®r| Tou PETWTIKOU £p-
yaotnpiou. Av dev UTtdpXOUV OKTW TIELPAUATIKEG JlATAEELG,
elval ukpo 10 K60TOG TOUG, Kat prnopouv va ayopacTtoulv 1
va Kataokeuaotouv and toug padntég. H doknon aut
Bon6d& otnv avdntugn Tng avaloylkig oKEYNG Twv pabn-
TWV Yla OAeg TIG PUOIKEQG eTaBOAEG. Baollduevol ota aro-
TEAEOMATA TNG EPYAOCTNPLAKNG AOKNONG Va SWOETE EUPA-
on otnv a&lormoinon tng aveEaptnoiag Tng neptddou and
To NMAQTOG TNG TAAAVTWONG, YA TNV KATAOKEUT TWV TIPW-
TWV POAOYLWV.

TéNog, To HIKPS epyacTrplo €xel oav otdxo va diart-
OTWOOUV N HABNTEQ TL UropoUe va avAayoupe Tn HETPN-
O™ ToU XPOvou OTN HETENON TOU HIKOUG TOU EKKPEOUG Kal
TOV apLOd Twv AlwPCEWVY TOU.
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Mnxavika Kupara

KEPAAAIO 6

Eicaywyr Twv paénrwv

oTa pnXavikd kuparta

H elocaywyn Twv Habntwyv ota pnxavikd kopata, yiverat

pe oulinon yia ta kuuata tng 6dAao-
oag, Twg dnuoupyouvTal, WG TA EKIE-
TaAAeUovTal ol aBANTEG TOU OEPPLVYK
Xwpig mavi kabwg kat e pia mpoomndbeia
Yyl OUOXETION TWV Bahaociwv Kupdtwy
ME Ta NXNTIKA KAl OeloUIKA KUpaTa Ka-
Bwg Kal To PWG.

& 6.1, 6.2 Mnxavikd KGpara, XapakTnpIoTIKA

peyEON Tou KUHATOG

210XO0I

gouv 0€ amnAéqg TIEPUTTWOELG.

TE dnuoupyia dlagd-
PWV TUNMWV KUUATWV
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Na katavorioouv oL abnTég OTL e To KUpa dladidetal evépyela.

Na dlakpivouv Toug duo BacikoUg TUTIOUG KUUATWV.

Na yvwpioouv T1a Baotkd XapaKTNELOTIKA TWV KUUATWV.

Na pdbouv to BepeAlwdn VOO TNG KUMATIKNG KAl Va UnmopouV va ToV EQAPO-

Ta ehatripla kupatiopwy TA.020 (Slinky) kat n Aekdvn Ku-

paTopwv TA.085, eival o 13avikéTePOG
TPOTOG TAPOUCIaoNG TWV KUMATWY, ECW
nelpaudrwv enidelEng, kKabwg Kal kata-
vONONG TWV XAPAKTNPLOTIKWY PUOIKWV |IE-
YeBWV Toug. Ta unxavikd dtapnkn Kat
eYKApaola KUpata emidelkvUovTal [e N



xpnron Twv eAatnplwv Kupatiopwy (Slinky). Ta erugavelakd kduata, e tn Xenon
NG AeKAVNG KUPATIOPWY. H dnpoupyia Twv KUMATWVY ETUTUYXAVETAL 1] € TOV NAE-
KTPIKO KvnTrpa TNg d1ATagng A He TI§ oTayoveg, Tou TIEPTOUV ard Jia ipoxoeida.
Kahé eivat ol pabntég va nmpoomadrioouv va UETPTIO0UV TO WNKOG KUMATOG TWV KU-
MATWV e TN BorBela Tou XELPOKIVNTOU OTPOBOOCKOTIOU TNG CUCKEUNG N akOUA KaA-
ATepa kal eukoAdTepa e éva NAeKTpovik® GTPOROOKATILO.

Na doBel Eugpaon: a) ZTn UKPOOKOTIIKY epunveia dlddo-
oNg TWV KUPATWV. B) To KUUa étav Tagdelel UeETAPEPEL EVEP-
yela and Ty inyn. y) Aev oupBaivel petapopd UNKWY cwpa-
TId{wv Tou pé€aou dlddoong Katd T SLEAEUCT) TOU KUUATOG
ar’ auto.

21N OXETIKN EpyaoTnELlakry doknom ol Habntég, e T Bor-
Bela Twv eAatnpiwv KUUATIOPOU, HEAETOUV TA XAPAKTNPELOTL-
KA LEYEDN TWV UNXAVIKWV KUUATWY, KABWG Kal TOUG TEOTIOUG
d1ddoong toug. Mapatnpouv Ta eykdpaota kal dtaurikn KUua-
Ta 0TO EAATNPLO, TNV EMIOGPAON TOU UIKOUG TOU eAAtnpiou
otV taxutmra diddoaong, petpoulv Tn cuxvoetnTa, TNV epio-
30 Kal To uKog KUpatog. Alarotwvouy 4Tl Je Ta KUpata
Oev petaggpetal Hala al\a evépyela. MeAeTouv Ty enidpaom Tou MAAToUG OTn OU-
XvOTNTA KAL TO KOG KUaTog kAT H duokoAia otn dleEaywyn TnG EpyacTnPLaKNG
doknong evroriletal Kupiwg otnv rmpoomnddela emBOANG CUVONKWY TAUTOXPOVNG
Aettoupyiag oMWY ouddwy pe Ta eAatripla. Av autd propel va eriteuxBel potei-
voue n ddaokaAia Twv dUo evotiTwy va yivel péoa and tnv dleEaywyr) Tng epya-
OTNPLAKNG AOKNONG.

Mnxavikd kguara

2NV «katdduon otn Guaotkr)» oL pabntég Ba Bpouv TIAN-
POPOPIEG YIa TA UNKA KAl NAEKTPOMAYVNTIKA KUUATA, KABWG
Kal yla v avdkAaon kat StdéAaon Twv Kupdtwy. Ta duo au-
Td KupaTikd pawvépeva eival eUKoAo va emudetxBouv e
Aekdvn Kupatlopwy. Mrnopeite va kKAvete e autd Tov TPOTo
avapopd Kal oTnV KUUATIKY) CUUNEPLPOPA ToU puTAG.

kduata
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& 6.3, 6.4 "HXOG KaI UTTOKEIJEVIKA XAPAKTNPIOTIKA TOU RXOU

2T6XOI

¢ Na Katavoriael 0 HabnTtrig To UNXavIoud mapaywyng Kat dtlddoong Twv nxnTL-

KWV KUPATWV.

® Na yvwpioel Ta UTIOKELEVIKA XAPAKTNPLOTIKA TOU HXOU.

& 6.3

N

L,

MNapaywyn rixou

Aadoon tou rjxou
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Zekivrjote T dIdaoKaAia e To Hkpd epyaoTtriplo “napa-

YWYN Mxou” yla va ouvdEaeTeE TN TAAA-
VTWOT) TOU XAPAKA LE TNV apaywyr Tou
AXOU. ZuvdEOTe TN HETAPOPA TOU HXOU
HEoW TwV Hoplwv Tou adpa uéxpl To auti
pag, (auobnTrpLo akorg) pe TN petagopd
HEOW TWV LOPIwV TOU APWHATOG TWV AOU-

AOUSLWV OTO ALOBNTAPLO TNG OOWNG (LUTN).
2uvdéaoTe To AloBnua TNG AKONG e TN AetToupyia Tou eykeAAou.

Me tn xprion Tng OXETIKNG dlapAvelag EENYNROTE UIKPO-

Metapopd evépyetag

OKOTIKA TO Unxaviopusd diddoaong Twv nxn-
TIKWV KUPIATWY oTov aépa. MNa v avgnon
NG TaxUTnTag ToU 1)X0U OTa OTEPEA ava-
PEPONTE O0TO TTAPAdELY LA TOU TPOTIOU UE
Tov oroio ot lvdldvol avtiAauBdavovtav thv
TIPOOEYYLOT TOU TPEVOU. To KPS epya-
othplo, “Metagopd evépyelag “€xeL Tov
napanave otdxo.



Ma ™ un 31ddoon Tou NXOU OTO KeVO UMopEeiTe va erl-
Oelkete To melpapa pe 1o NAekTPIKS KOudoUVL P€oa OTO
YUdAlvo kKwdwva, ar’ érnou agatlpeital o agpag pe pia
avtAia kevou.

O njxog dev dtadide-
Tal 07O KEVO

& 6.3

YrievBupioTte 0Toug HaBNTEG TOV UNXAVIOWO TNG AKONG.

2e auTn Tnv evotnta 6a elodyoupe Ta
UTTOKELUEVIKA XAPAKTNPLOTIKA TOU 1)XOU .
KuUplog otdx0g eival ot uabntég va urope-
oouv va avtiAngBouv T ox€omn Twv Uto-
KEYUEVIKWV XAQAKTNPLOTIKWY [IE TN oUXVO-
TNTA TOU KUWATOG, TNV EVEPYELA TOU KUUA-

ME Mapaywyr amdéy  TOG KALTO €(00G TNG NYNTIKAG TINYNQ.
rixwv IMa Tt oxgon (enidpaon) g ouxvot-

Tag oto UYOogG TOU XOU UMOPETE va XPNOIOTIOICETE TNV CELPTVA 1) TOV TPOXO TOU
Savart (TA.055.0). Mnopeite va xpnoLonoroeTe Kal ToV MAAHoYypAPo, WOTE Tau-
TéXPOVA Ol HABNTEG va JLAToTWVOUV TN OXE€0m ouxvOTNTAG (AVTIKEWWEVIKO Xapa-
KTNPELOTIKS) kal UPoUG (UTTOKELEVIKS XapaKTNPELOTIKG). [Ma Tnv akouotdtnTa Kat In
Xpold eival KaAd va Toug PEPOUE va akouoouv Tnv dla véta and duo 1 eplocod-
TePA SLAPOPETIKA HOUTIKA Spyava.

Ta duo kpd epyactripla Ba Bonbrjocouv Toug HadnTég va avtiAngBouv To po-
A0 NG MNYNQ OTNV MAPAywyr ToU AXOU, KABWGS Kal GToV TPATO |IE TOoV oTtoio dla-
didetal To nNTkS KUua.
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EVaAAGKTIKEG anméyYeEIq
TWV HAONTWV Yia TOV AXO

Mapaywyrn tou rixou: MoAAol padntég autrig TNg nAkiag dev cuvdgouv aro-
KAELOTIKA TIG DOVNOELG TNG TINYNG TOU XOU HE TNV TIapaywyr] Tou aAd Bewpouv
4TI N napaywyr] CUVIEETAL UE OPLOUEVA PUOLKA XAPAKTNPLOTIKA TNG INy1G. Mok-
Aol epeuvnTéqg unootnpifouv otL Ta tawdid autrig TG nAkiag dev €xouv dlapop-
PWoel pia eviaia droyn yla Tnv mapaywyr] Tou Xou Kal OXETIKA UIKPO ToooaTd
(40%) avapépouv otn dladikaoia mapaywyng Tou riXou TNV EUMNAOKY TOU agpa.

Atddoon tou rixou: Ot avTINPELG TWV HABNTWV prtopoulv va Ta&lvoundouv oe
dUo Katnyopieqg:

a) MikpookorikoU xapaktripd: O X0 avTieTwrleTal wg ovTdTNTA TOU He-
Taggpetal and To €va PUOPLo To AANO

B)Makpookorikou xapaktripa: O rixoq eival pia oucia nou Ta&delel — péel pé-
oW TOU agpa.

Akorj: OLmieplogdtepol HadnTEG Twv TeEAeuTAiwv TdEewV TOU Yuuvaoiou ouv-
O€0UV TNV AKON HE TO PUNXavIopod d1ddoong Tou 1X0U OTov agpda Kal Tiq dovr|oelq
Tou Tuprndvou Kal eAdxloTol avagépovtal oto POAO Tou eyKeEPAAOU.

Xapaktnptotikd tou rixou: OL pabnTtég ouyxgouv Tnv Taxutnta dlddoang Tou
AXOU e TO MAATOG TwV dovhoewv, HeyallTtepo AGTog Bewpouv ATL avTIoTolXEel
o€ HKkpOTEPN TaXUTNTA KAl KATA CUVETELa epgpavifovtal SUOKOAEG aTn culATnon
yla To UYog Kal TNV €vtaor Tou riXou.
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ENOTHTA 3
HAEKTPOMAINHTIZMOZX
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ENOTHTA 3

MpoypapHATIONOG

NEPIEXOMENA

KegdaAaio 7

® O vdpog tou Ohm

To nAekTPIKO peUpa
Zelideq 175-207
(7 ABAKTIKEG WPEQ)

® Kivnon qoptiopévou ocwpatidiou oe nhektpikd medio —
H évvola g dlapopdg duvapikou
® To nhektplkd pelpa

- AvtioTaon

KepdAaio 8

e O vdpog tou Joule

To NAEKTPIKO peUpa HETAPEPEI EVEPYEIQ
>elideg 208-218
(6 AIDAKTIKES WPER)

® EpappoyEg Tou pawvopgvou Joule

KepdAaio 9

® Eloaywyn
e Auvaun Laplace

O vopog Tou Laplace
>elideq 219-230
(8 ADOKTIKEG WPEQ)

78



HAekTpopayvnTiopog

AIBAKTIKEG WPEQ

MNEIPAMATA - APAZTHPIOTHTEZ

AIAAKTIKO YAIKO

MN.E. Kivnon gpoptiopévou cwpatidiou
oe nA. nedio

M.E. KikAwpa pe pnatapia kat Aapmdki
Métpnom g dtapopdg duvauikoU Kat
NG évraong tou nA. pelpaTog

E.A. Népog tou Ohm

MN.E. Z4vdeon avtiotatwv

Epyaompiakdg eEomAopndg

yla TN OUVAPHOASYNON TWV
OXETIKWV TIELPAUATIKWY JLATAEEWV
Alagpdveleg

MN.E. Nelpapatikdg €Aeyxog Tou vovou
Tou Joule

M.E. Kik\wpua mou nepthapBdvel

NA. TMYNA Kal arod&k

Epyaotnplakdg eEomAoudg yia
TN OUVAPUOAGYNON TWV OXETIKWY
dlatd&ewv

MN.E. Meipaua tou Oersted
M.E. Apdon duvduewv Laplace oe aywyd
pMEoa oe payvntiké nedio

Katd\\nAog epyaotnplakdog
eEomAloudg
Alagpdveleq
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MNpoypappatioydq

NMEPIEXOMENA

Kepdhaio 10  To Qaivopevo TnG enmaywyng
Kal To evaAAaodpevo peupa
Tehideg 231-251
(6 ABAKTIKEG WPEQ)
® HAEKTPOMAYVNTIKY] EMAYWYN

® To evaA\aoodpevo peldua

Kepdhaio 11 FevvnATpIEG KaI KIVNTAPEG
2elideq 252-257
(2 ABAKTIKEG WPEQ)
® HAEKTPOKIVNTIPEG
® [evwnTplEG

Kepdhaio 12  Mapaywyn kai peragopd
NAEKTPIKAG EVEpPyEIag
2elideq 258-262
(4 ADOKTIKEG WPEQ)
® [Mapaywyr) NAEKTPIKNAG EVEPYELAQ
® Metapopd nAeKTPIKAG EVEPYELOG

BIBAIOTPA®IA:

1. Ou1d€eq Twv adwy otig Puoikég Emotrpeg, ‘Evwon EANAvwy duoikwy, “Tpoxahia”.
2 Owodouwvtag Tig vvoleg Twv Puokwv Eruotnuwv, R. Driver, AISAKTIKY Twv UGIKWOV
Eruotnuwv.

Slater and Frank Electromagnetism Dover.

ABAKTIKA TWV PUOKWY Erotnuwy, ZaBhavou, “lov”.

H doun Twv Emotnuovikwy Enavactdoewv, Zded Chicago Press 1970.

How to solve it, Polya, “Princeton”.

®uowkn PSSC.

AvtiAnun, ©swpia kat A€opeuan, H. Brown, Mav. Ek3. Kprjtng.
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AIBAKTIKEG WPEG

MEIPAMATA - APAZTHPIOTHTEZ

AIAAKTIKO YAIKO

MN.E. j E.A. Tpia neipdpara yia tnv
enidel&n Tou @awvouévou TG

N/ enaywyng

M.E. ) E.A. MeA€n Tou evahaooduevou
peuuarog e tn Borbela naApoypdeou

Epyaotnplakdg eEomAoudg
Alagpdveleg

MN.E. Enidel&n g Aettoupyiag kivntripa
Kal yewntplag epyaotnpiou

Epyaotnpiakdg eEomAouodg
Alapdveleq

Alapdveleq
ZXNMATIKEG avanapacTdoelq
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Fevik 31apBpwon TnNG evéTnTaC

210 KepAAalo Tou HAeKTpouayvnTIopoU TEPLYPAPOVTAL KAl LEAETWVTAL PAVO-
peva ou oxetiCovtal pe tn diEAeuon nAekTpLlkoU pelpuatoq arnd YeTarllikoUq
aywyouq. Xta ke@dAala 7 Kal 8 elcdyovtal Ta Bacikd pey€0n kal dlepeuvwvTal Ta
EVEPYELAKA aMOTEAETUATA TOU NAEKTPIKOU peUpatog. 21a 9 kat 10 avaidovral ta
pawvépeva TG aAnAemidpaong peUMATOPOPWY AYWYWV He HayvnTikd riedia, To
PALVONEVO TNG NAEKTPOMAYVNTIKAG EMAYWYNG KAl TA BACIKA XAPAKTNPELOTIKA TOU
evalaooduevou peduatog. 2ta kepdiaia 11 kat 12 neptypdgovtal JePIKEG and
TIG A0V ONMAVTIKEG EQAPOYEG TOU HAeKkTpOayvNnTIOUOU OTO OUYXPOVO TIOAL-
TIOMO.

KdBe evdtnta dopueital olppwva pe t Baoctkry pihocogia Tiou SlatpEXeL ONO-
KANPO TO JIOAKTIKO TIAKETO

H d1dpBpwon Twv kepahaiwv Tou HAeKTpopayvnTIopoU €XeL YIVEL e Tov akd-
AoubBo Tpdro:

KepdAaio 7
e [f{veral pia oUVTOuUN avaokoTmon NG évvolag Tou GopTIOU KAl TOU NAEKTPLIKOU

nediou. YrievBupiCovral ol I3 TNTEG TOU PopTIOU Kat N oxg€on popTtiou — Tiediou.

Xpnotuonoleital neipapa enidel&ng yia va deixBel n kivnon popTiouEvou ow-

patidiou péoa oe nAekTpIkd Tiedio. Mvetal evepyelakr| LEAETN TOU PALVOEVOU

pe oTdx0 TNV eloaywyn Tng évvolag g dtapopdg duvapikoU wg ueygdoug

Tou: (a) oxetietal e T petaBoAr] TNG SUVALLKNG KAl TNG KIVNTIKAG EVEPYELAQ

ToU opTIouévou owuatidiou kat (B) eival n attia Tng kivnong opTIoUEVWV

owpatidiwv rou Bplokovtal péoa oe nAekTPIkS Tedio.

e Elodyetaln évvola Tou NAEKTPLKOU pelatog Kat Ta&lvopouvTal Ta gpavopueva
Ttou TipokaAel. Mvetat culitnon g oxéong KeTa&U NAEKTPLKAG TAONG - NAe-
KTPIKOU peUATOG Kal JLATUTIWVETAL O AITIAKAG TNG Xapaktipag. Opiletain
€VTaon ToU NAEKTPIKOU PeUATOG KAl CUVOEETAL JUE TNV EVEPYELA TIOU PETAPE-
petal art’ auto.

e Alatunwveral o vopog Tou Ohm, wg pavopevoAoYIKOG VOROG, TIOU TIPOKUTTTEL
and ouykekpLévn relpapatikr) dladikaoia (nelpapa enidelEng | epyaoctnpla-
K1} Aoknon). EEnyeital pe Xprion Tou HIKPOOKOTIKOU OVTEAOU 1) TIPOEANEUOT)
NQ avtiotaong Twv PeETAAIKWY aywywv. MNeptypdgovtal Ta nelpdparta nou
odrjynoav ot dlatunwaon TG ox€ong mou cuvdgel TNy avtiotaon aywyou e
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TN BepuoKpaacia, To UAKOG, TO ePPAdAV TNG SLATOUNAG TOU Kal TO £(00G TOU UAL-
koU Tou. Meptypdgetal o poootdng, eEnyeital n Aettoupyia Tou kat yiati xpn-
olonoleital. Elodyetal n évvola g .ooduvaung avtiotaong pia ouv3eoo-
Aoyilag avtiotatwy. Mehetwvtal n napdAAnAn kat n oe oelpd auvdeon dUo
QVTIOTATWV.

KepdAaio 8

Meptypdgetal To galvouevo Joule kal dlatunwvetal o véuog Tou Joule, wg
PAVOUEVOANOYIKOG VOLIOG, TTIOU TIPOKUTITEL And CUYKEKPLUEVN TIELPAUATIKA dla-
dikaoia (melpapa emnidelgng). To pavéuevo Joule epunvedetal pe T xprion
anioU UikpookoTiikoU povtélou. MNeptypdpovtal CUOKEUES KaBNUEPLVIG XPN)-
ong, mou Aettoupyouv pe Bdon to pavdpevo Joule kal eEnyeital o Tpdmog Aet-
Toupyiag Toug.

Zunteltal To B€ua ™G METATPOTIAG TNG NAEKTPIKNG EVEPYELAG O€ evépyela AN-
ANG Hop®1ig ard TIG NAEKTPIKEG CUCKEUEG. Mpoadlopifovtal ol CUVONKEG KA-
Tw arnd Tig onoleg cupBaivel autd kat urtoAoyiletal n moadtnTa TNG NAEKTPL-
KNG EVEPYELAG TIOU UETATPETIETAL O€ EVEPYELA AAWVY LOPPWY KATA TN AelToup-
via pag nAektpikrig ouokeung. Elodyetal n évvola g 1oxUog Jiag unxavig.

Kepdhaio 9

Mvetalr avagopd ota HayvnTikA arnoTeA€éouata Tou NAEKTPIKOU peUNATOG, e
neplypa®n kat enidelén Tou nelpdpatog tou Oersted. Alamotwverat n avd-
TTUEN HayvNTIKWV AAANAeTIOpAcEWVY HETAEU HayVvNTWV KAl PEUMATOPOPWV
aAywywv. ZeKlvavtag and auth tn darniotworn, diatuntwveTal TPoRAeYn TG
avdantuéng payvnTikng dUvaung o€ peupatoPopo aywyo ou Bploketal uéoa
oe payvnTiko nedio. Meprypdoetal nelpapa emnidelEng, and 1o onolo nMpoku-
TITOUV TA XAPOKTNPLOTIKA Kal o1 I3LATNTEG TNG MayvnTikrg duvaung (Laplace)
TIoU aokeital og eubUypapuo, PeUAToPOPo aywyd arnd OUOLOYEVEG HAYVNTL-
KO medio.

KegpdAaio 10

Me kévtpo To meipapa Tou Oersted, avarntiooetal €vag PoBAnuUationds ya
N ox€on PeTa&l NAEKTPIKWY KAl ayVNTIKWY atvopévwy. EktiBetal o Tpdmog
okéYng tou Faraday Meptypdgovtal kal avaiuovtal peplkd nelpduara (erii-
OelEn § epyactnplakn dpaotnEIdTNTA TWV HadnTwy), and Ta ornoia rMEoKUTTTEL
0 TPOTTIOG TMAPAYWYNG EMAYWYIKNG TAONG Kal enaywylkou peupatog. Me Bdon
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Ta melpauatikd dedopéva ouvAayovTal oL TIO ONUAVTIKEG WOIOTNTEG TNG ENAYW-
YIK)G TAONG KAl TOU EMAywylkoU peUaTogq.

Meprypdgovtal nelpduata (emnidel&ng) mapaywyng evalAhaccoduevou peldua-
TOg, ota omnola dlarioTwvetal n neplodikr LETABOAT TNG popdg Tou. Mvetal
MEAETN TNG KUPATOMOPYNG Hlag eVAANACTOUEVNG TACNG LE TN XPY)OT TOU TIaA-
poypdpou. Méow autrig elodyovtal Ta HeyEon nou poodlopilouv Hia evai-
Aaoagduevn tdon. Zudntouvtal Ta Bepkd palvopeva TIouU TIPOKAAEL TO eVaA-
Aaooduevo pelua, étav dlappéel Evav avtloTdtn Kal eLodyovTal oL EVWOoLlEQ
Ng evepyoU évtaong kat evepyoul tdong. Mvetal lia ouyKpLTIKA HEAETN TWV
BEPUIKWY, TWV NAEKTPOUAYVNTIKWY KAL TWV XNILKWOV QAIVOUEVWY TIOU TIPOKA-
Aouvtal arnd To evaAAoTOUEVO Kal and TO TUVEXEG peUa.

KepdAaio 11

Meplypdgetal o TPOMOG KATAoKeUNGg, N apxni Aettoupyiag, kat n xprion Twv
NAEKTPLKWV KIVNTAPWVY KAl TV YEVVNTPLWY. KaBwg Kal ol HeTATPOTEG TNG
evépyelag katd ) Aettoupyia Toug.

KepdAaio 12

MeptypdpeTtal 0 oUyxXPOovog 0 TPOTIOG TIAPAYWYNG, LETAPOPAG KAl KATAVOUNQ
NG NAEKTPLKAG evépyelag. Zulnteltal katw and moleg npoUnodEoelg unopou-
HE va eEAAXLOTOTOCOULE TIG BEPUIKEG ATIWAELEG OTIQ YPAUMES HMETAPOPAG.



To NAEKTPIKO

KEPAAAIO 7

PEUMA

(7 SIOAKTIKEG WPES)

AI3AKTIKOI OTOXO!I

O HaBNTAG va arnokTroel TIG akOAOUBEG IKAVOTNTEG:

2XeTiCel, ye oxéon aitiou — anoteAéopaTog, TNV &vvold TNG NAEKTPIKNG TAoNG
e TNV Kivnon eopTtiouévou cwuatidiou peta&u dUo onueiwv evog nAekTpilkoU
niediou. Opilel TNV NAeKTPLKY TAOTN LeTAEU dUo onuelwv nAeKTpikoU Tediou wg
™ MeTABOAY] TNG SUVAIKAG EVEPYELAG MLag Hovadag nAeKTpLIkoU popTiou,
Tou Kiveital and to éva onueio oto dANo. MeTpdel ue tn BoriBela BoATouE-
TPOU, TNV NAEKTPLKNA TACT 0TOUG MOAOUG |LaG NAEKTPIKAG CUOKeUNG. Epapud-
CeL ToV 0pLoO TNG NAEKTPLKAG TAONG Yia va uttohoyilel méoo peTaBANAETAL N
OUVAMIKY] EVEPYELQ POPTIOUEVWV CWUATISIWY, TToU Kivouvtal ard Tov éva TIOAo
HLag NAEKTPIKNG TINYAG otabepr|g Tdong, otov dAAo.

OpiCel To NAekTPIKS PEUNA WG TIPOCAVATOALGUEVT] KIVNOT POPTIOUEVWY CWHQA-
T©dlwv katd prikog evég aywyou. MNpoadlopilel wg attia Tng diEAeuUoNG Tou NAe-
KTPIKOU peUATOG ard ia NAEKTPLKY GUOKEUT] TNV NAEKTPIKN TAON TIoU epap-
péletal ota dkpa Tng. Meptypdpet éva oUVOAO CUYKEKPIEVWY KAl SLAPOPETI-
KWV PMeTA&U TOUG, PAIVOUEVWY TIOU £XOUV KON attia To NAeKTPIKS pedpa.
2uvdudlel Tn oxéon NnAekTpLlkoU pelpaTog — TAong Katl Tdong — NAEKTPIKAG
EVEPYELAGQ KAl gupnepaivel OTL TO NAEKTPIKS pelpa peTaPEpel evepyela. Opilel
TNV évtaom Tou NAEKTPIKOU PeUPATOG Kal TN OUVOEEL e TNV EVEPYELA TIOU |-
Tapepetal ar’ autd. MeTpdel Tnv €vtacon Tou NAeKTPIKOU peUaTog Ttou dlap-
PEEL U0 CUOKEUN [e éva aunePOUETPO.

2xedldlel melpapatikr ddtagn ya my enBepaiwon tou vopou Tou Ohm. Ala-
TUTTWVEL AeKTIKA Kal e padnuatiké oupBoAlopd 1o véuo tou Ohm. Zxedidlel
™M YPaPIKn napdotacn évtaong — TAong, Yia CUYKEKPLUEVOUG AVTIOTATEG.
E@apudlet To vépo Tou Ohm otny emnihuom mpoBANUdTwy.

Xpnaotuorolel an\d UIKPOCKOTIKO UOVTEANO Yla va ePUNVEUTEL TNV TIPOEAEUCT)
NG avtioTaong Twv PETAANKWV aywywy. AlATUTTOVEL, AEKTIKA KAl UE Habnua-
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TIkA oUuBOAQ, TN oxéon NG avtiotaong HeTaAAlkoU oUPUATOQ [E TO UNKOG,
TO eUPBadSV TNG SLATOMNG TOU Kal TOU UALKOU KATAoKeUNg Tou. Meptypdgpel
nelpauatikég dladlkaaoieq e Tig onoleg Ba propouoe va tTnv emBepatwaet (1
va mn diageuoel). Meptypdpet Tov poootdtn, eEnyel Tn Aettoupyia Tou kat Ttov
TPOTIO XPONG TOoU 0€ KUKAWUA NAEKTPIKOU PeUATOG.

OpiCeL Tnv évvola Tng LoodUvaung avtiotaong evdg KUKAWUATOG TIOU TIEPLEXEL
TIoANOUG avTIOTATEG, OUVIEDEUEVOUG UETAEU TOUG. ZXeDIAZEL KUKAWUATA TIOU
TIEPLEXOUV NAEKTPIKA TNy Kat dUo avTtlotdreg ouvdedeuévoug apdAAnAa iy
oe oelpd. ZxeTilel TIg TAoEIG TWV AKPWY TOUG HE TNV TACN TNG MNYNG KAl TIQ
eVTAOELQ TWV PEUNATWY TTIOU TOUG Slapp€ouV [e TNV évTaan Tou peUaToq
nou dlappéel TNV nyn. Epappdlel Tov oploud Tng looduvaung avriotaong,
oe ouvduaod e To vopo Tou Ohm, kat urtohoyilel Tnv Looduvaun avtiotaon
oTig U0 MEPTTWOELG.

Baoikd 313akTIKaG Bpara
yia TNV EMTEUEN TWV OTOXWV

2toX06 a:

e Kdavw avaokdnnon Bactkwy evvolwv tou HAekTplopou,
YVWOTWV and Tnv nponyouuevn TA&n. Aivw €éugaon
otnv évvold Tou NAEKTPLIKOU QOopTIoU Kal TWV IBLOTATWY
TOou, OTNV évvola Tou NAEKTPLKOU Ttediou Kal aTtnv aAAn-
Aenidpaor Toug.

® [lpayuatorolw To neipaua emnideléng nou meptypAapeTal
otnv napdypago 3.1.1. KaBodnyw Toug pabntég va ep-
pnveugouv TNV kivnon tou cwuatidiou, XpnoLUoToLW-
VTag TNV évvola Tou nAeKkTpIKoU QpopTiou kat Tou mediou.

Toug {ntw va avakaAUPouv TNV MpogAeucn Tng KvnTl-
KNG evépyelag Tou owpatidiou. And tnv apxr datrpn-
ong NG eVEPYELAG Kal TOV OPLOUO TNG OUVAUIKAG EVEP-
YELAG, KATAAJYOUV OTO CUMMEPACHIA GTL T KIVNTIKY| EVEP-
YELQ TOU PpOopPTIOUEVOU owpaTIdiou opelleTal 0N HETA-
BoAn Tng duvapikng Tou evépyelaqg. Elodyw v évvola
MG dLlaPopdqg duvaulkoU (NAEKTPLKAG TAONG) HeTagU
Twv dU0 MOAWV TNG NAEKTPOOTATIKAG HNXAVAG WG TNV
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attia autng g HetaBoAng: HAektpikn tdon eivai n at-
Tia ou mpokahel TNV peTaBoAr] TG SUVALKNAG eVEPYEL-
ag Kat Tnv kivnon Tou QopTiopévou ocwaTidiou and Tov
gévav oAo TG Unxavrig otov dAho. To pé€tpo Tng eival
(00 e T peTaBolr] TNG SUVALKAG EVEPYELQG LAG ovd-
dag nAekTpikou popTiou.

® 3xedldlw Kal CUVAPOAOYW KUKAWA, TIoU TIEPIAQUBAVEL urtatapia Kat AQuAkL.
YrievOupilw oToug pabntég OtL ota UETANAA UTIAPXOUV POoPTIoUEVA owuaTtidla,
TIoU UrtopoUv va Kivouvtal eAelBepa (ta eAelbepa nhektpdvia). Toug gntw (uro-
BonBwvtag Toug pe KATAMNAEG EPWTNOELG) VA XPNOLOTIOIooUV TN véa évvola
yla va epUnveUcouV TIG ETATPOTIEG EVEPYELAG, TIOU OUUBaivouv 0TO KUKAWIAL.
Toug deixvw TWG va HETPOUV e éva BOATOUETPO TNV NAEKTPIKY) TAON HETAEU
dUo onpeiwv evdg KUKAWPATOG. MeTpw TNV NAEKTPLKY TAOT) 0TOUG OAOUG TNG
pratapiag Tou MponyoUUeEVOU KUKAWUATOG. ZTn ouvExeld, Toug {nTw va
£QAPUOOOUV TOV 0PLOUS TNG YIA VA UTIOAOYI{OOUV T LUETABOAN TNG SUVARILKNAG
evépyelag evog nAektpoviou Tou PeTakviiBnke and Tov éva noéAo Tng ynata-

piag otov dA\Ao.

i

it

2T1ox0G6 B:
® 3xedlAlw Kal CUVAPHOAOYW KUKAWUA, TtoU TiEPIAApBAvEL

pratapia kat Aaprdkl. Kakw Toug padntég va epunveu-
oouv TN Aeitoupyia Tou, avatTpéxovtag ot UKPOOTKOTIKN
Sopr) Tou HETAAAIKOU oUpUATOg TwV KaAwdiwv, kal Xpnol-
MOTIOLWVTAG TO evvoloAoYLKS TIAa(olo Tou HAekTpLoMOU
Tou AoN yvwpifouv. Elodyw tnv évvola Tou nAeKTplKkoU
PeUATOG WG TIPOCAVATONOUEVN KIVNON POPTIOUEVWV
owpatdiwv. And Tnv avdAuon Tou napadeiyarog kata-
Afjyouv oTo ouunépaopa &t n attia Tou nAekTpIKoU peu-
patog eival n NAeKTPIKA TAoN.

ZnNTw amnd Toug Ladntég va avagEpouy Kat va reptypd-
Youv pavopeva, TIoU €XOUV WG KOLVY attia To NAeKTPIKO
pelpa Kal va Td TagVoUroouy.

2T0X0G Y-
® 2uvdEw €va Aaumdki dladoxikd, pe duo pnatapieg dago-

PETIKNG TOAIKNAG TAoNnG. Avalntw pall pe Toug Hadntég
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Vv epunveia g dlaPopeTIKAG PwToRoAIag Tou mapatn-
pouv. Toug 0dnNyw OTO CUUMEPACHA GTL TO NAEKTPIKS peU-
Ma HeTapEPEL DIAPOPETIKY) EVEPYELQ O€ KABE TepirTwon.
Toug KaAw va avakaAuyouv Toug riapdyovteg and Toug
ormoioug e€aptdral n mocdTNTA TNG LETAPEPOUEVNG Ao
TO NAEKTPIKS peUa EVEPYELAG, OE OPLOUEVO XPOVO: NAE-
KTPIKA TAoN Kat aptBudg nhektpoviwyv. Eladyw tnv évvola
™G évtaong Tou NAeKTPIKOU peUUATOG.

Aeixvw oTOUG HaBNTEQ WG va PETPOUV TNV €vTacon Tou
nAekTPIKOU pelaTog ou dlappéel éva KUKAwa. Xwpi-
Cw TOUG HaBNTEG Og OudAdeG. ZNTWw amod kdbe oudda va
ouvapuoAoyroel KUKAWA Ttou TiepAapBAavel AaUmAkL
Kal yratapia Kal va PETProEL e QuMePOUETPO TNV EvTa-
On ToU NAEKTPIKOU PeUIATOG TIOU TO SlappEEL.

216X0¢G &:
e H didaokaAia mpaypatonoleital 0To epyacTtriplo, 1 -

0a otV TdEN He Toug MabnTEQ XWPLOUEVOUG O OUAdEG,
€T0L WOTE va Urop€aouv va dLeEAYOUV TIELPAUATIKEG
dpaotnpiétnteg. Mpwv and tn die€aywyn Tng dpaactn-
PLOTNTAG TOUG UTIEVOUNICW TNV alTlakr oxeon HeTagu
NG NAEKTPIKNAG TAoONG ota dkpa aywyou Kal Tou pelua-
T0G 1ou Tov dlappéel. Toug Kabodnyw, WOTE va KATAAR-
Eouv oTnv undBeon OTL KAl Ta avtioTolxa QUOIKA PeyE-
01, NAeKTPIKY) TAON KAl €vTtaoT, CuvOEOoVTaL LIE LA «TTO-
OOTIKN ox€omn». Toug eEnyw, oTn ouvExela, TOUG OTO-
XOUG TNG €pYACTNPLAKNG AoKNOoNG Kat avaAlw TpoTo
TIoU 64 TOUG ETIITUXOULLE.

Metd ) dieEaywyr| TnG MeLPauUaTikig dpaotnedTnTag,
ol HaBbntég eneEepydlovTal Ta NMELPAPATIKA Toug dedo-
MEéva. Zxedlafouv Tn YPAPLKY napdotaon Tdong évia-
ang, TIoU avTloTolxXel o€ avTloTdTn Kal o€ KpUOTANOD(0-
00. AlOTUTIWVOUV AEKTIKA KAl e HaBnuatikd cupBoAt-
oo 10 véuo Tou Ohm. Emlonuaivouv 6Tt o vouog tou
Ohm &¢ev eival yevikdg vopog g ¢puong. Elodyw v €v-
vold TOU avTIoTATnN Kal TG avtiotaong. Zntw and Toug



HabnTég va epapudoouv To vouo tou Ohm og cuyKekpl-
péva aplOunTikd napadelypara.

2TéX0G &:

® Epapudlw oe dU0 dlaPopEeTIKOUG avTIoTATEG TNV (Bla Td-
On KAl HETPW TNV €VTaoT TOU NAEKTPIKOU PEUUATOG TIOU
Toug dlappéet, 1 TNV UTIoAoYilw HECW TOU VOUOU TOU
Ohm. Ot padntég diarotwvouv OTL N avtiotaon aywyou
elval éva PETpo g «SUCKOAQG» TIOU OUVAVTA TO NAEKTPL-
KO pelpa dtav diépxetal péoa art’ autdv. Toug urtoBondw
va gppunvelgouv TNV MPOEAEUOT TNG avtioTaong aywyou,
QAVATPEXOVTAG OTN UKPOCKOTIKY) SO TWV ETANWV.

* Méow nelpduarog enidel&ng, ol HadnTég kabodnyou-
vtal otn dlatunwaon Tou GalvoueVoAoyLlkoU vOou TNG
avtiotaong cupudtivou aywyou, wg ouvApTnoT) TOU E-
Badou Tng SLATOUNAG TOU, TOU UKOUG Kal TOU UALKOU
Tou. Meptypdew To POOOTATN, WG CUCKEUN METABANTNG
avtioTaong, Tng onoiag n Aettoupyia otnpiletal otov
TPEONYOUMEVO VOUO. ZUVAPUOAOY®W KUKAWUA UE Jmata-
pia, Aauntripd, AuUMeEPOPETPO KAl POOOTATN, ot aelpd.
Emudekviw Tov Tpdno ouvdeang ToU pOOOTATN OTO KU-
KAWUA KAL TIC METABOAEG TIOU ETIPEPEL TNV EVTAOT) TOU
NAEKTPLIKOU pelaTog, N HETAKIVNON Tou dpopEa.

it

210x0G OT:

e Elodyw tnVv évvola Tng Looduvaung avtiotaong uLag
ouvdeOgOAOYI(aG AVTIOTATWY, TPAYHATOTIOLWVTAG TIE(-
paua erideleng.

® 2xedlAlw KUKAWA e dUo avTloTdteg OTn oelpd, Kabwg
Kal To L.oodUvaud Tou. Me Tn Bor|Bstla aumepoUETPWY Kal
BoATopETpOoU, Beixvw TN OXE0M TwV TACEWV KAl TWV PEU-
MATWV TOU KUKAWUATOG KAl 0dNYw TOUG HabnTég otn
dlaTtuMwon TV AVTIOTOIXWV CUPTEPAOUATWV. ZNTW
ard Toug HabnTég va oxedldoouV Ta KUKAWUATA OTO Te-
TPAdL6 Toug. Toug uroBonbw va EQAPUOTOUY TO VOO
Tou Ohm og guvOUAGCS € TA CUUTEPACATA TIOU TIPO-

J
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ékuav and to neipapa emnidelEng, yia va uroAoyioouv
Vv avtiotaon Tou l.oodUvauou avTioTdn.

e AkoAhouBw napduola dtadikaoia yla Tov UTIoAoYLoUO
NQg LoodUlvaung avtiotaong dUo avtloTatwy ouvdede-
MEVWV TTapdAANAQ.



To NAEKTPIKO PEUNA

METAPEPEI EVEPYEIQ

Y)

KEPAAAIO 8

(6 JLOAKTIKEG WPEG)

AI13aKTIKOI aTOXOI

O pabntig va anoktoel TIg akOAOUBEG IKAVOTNTEG:

Meprypdoeel nepapartikn dladikaaoia kat oxedlddel Tnv avtiotolxn didtagn, pe
NV orola pnopei va petpndel To mood g BepudtnTag rou Jetapepetal and
peuphaToPOpo avtloTdtn oto neplBdilov Tou. EEnyel mwg Bpiokoupe melpa-
MaTikd TN ox€on NG HeTaPePSpEVNS BepudtnTag e kabéva and Ta PeyEon:
XpOvog dlEAeUONG TOU NAEKTPIKOU peUNATOG, AVTIOTAOT TOU AVTIOTATN, €VIa-
01 TOU NAEKTPLIKOU peUATOG. AlATUTIWVEL AEKTIKA KAl OTN YAWOOQ TwV Jadn-
MATIKWOV OUPBOAWY TO VO[o Tou Joule.

Epunvelel Bewpntikd to pawvdpevo Joule, cuvdudlovtag 1o, idn yvwaoto Tou,
MIKPOOKOTIKO OVTENOD TNG SOUNG TOU UETAANIKOU aywyou, T UIKPOOKOTILKY)
npogheuon Tng Beppokpaciag Kal Tou NAeKTPIKOU PeUATOG.

Meptypdel kal eEnyel T Aettoupyia NAEKTPIKWY CUCKEUWY — EQAPOYWV TOU
pawvopévou Joule. Epapudiel to vépo Tou Joule otny eniAuon anAwv tipo-
BANudTwv, ou oxetiCovtal Ue Bepuikd pavdpeva, pokaloUueva arnd To nAe-
KTPIKO peda.

Meptypdpel TIQ HETATPOTEG EVEPYELAG TTIOU oupBaivouv og YVwaoTEG ard TV Ka-
Bnuepvn 1) oXONK elrelpia Tou, NAEKTPIKEG CUOKEUEG. Mpoadlopilel Ta kovd
XAPOKTNPLOTIKA TOUG Kal TIG ipoUnoBEéaelg Aeitoupyiag Toug. Zxedlddel kal ou-
vappoloyel KUkAwpa, Tiou ieptAapBdvel uratapia kat NAEKTPLKr) ouokeun (yla
napddelyua, Kivntripa), WOoTe N cuoKeun va Aettoupyrioel. Torobetel oTo KU-
KAWHA QUIEPOHETPO Kal BOATOUETPO, WOTE VA UMopPE( va JETPA TNV NAEKTPLKNA
Tdon ota dKpa TNG CUCKEUNG Kal TNV €VTaon Tou peUaTog Tou T dlappéEeL.

2e KUKAwQ, OTiwg autd rou mieptypdpetal oto otdxo (3), epapudlel TIq oXé-
o€lg MeTA&U Twv Peyebwv: HAEKTPLKY) EVEPYELQ TIOU HETAPEPEL TO NAEKTPLKO
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pelpa otn ouokeur, dlapopd duvauikoU PeTa&l Twv MOAWY TNG, PoPTIO TTIou
HETAPEPETAL O€ OPLOUEVO XpOvo armd Tov €vav TIOAo NG, oTtov AANo, évtaon
TOU NAeKTPIKOU pelaTog Tou dlappEet Tn ouokeunr. ArtodelkvUel Kal SLAaTUTIw-
VEL TN OX€0N TNG EVEPYELAG TIOU UETAPEPEL TO NAEKTPIKO peUa GTNV NAEKTPL-
KAl OUOKEUT, 0€ OUVAPTNOMN UE TNV €VIaor] Tou, To XpOvo Aettoupyiag kal v
NAEKTPIKY] Tdom Twv IOAWV TNG ouokeung. Epapudlel  oxéon autr otnv eri-
AuoT arA®V TPORANUATWY.

ot1) OpiCel kat urtoAoyilel TV oYU pag NAEKTPIKNAG INxavig. Alakpivel, avapgpo-
vTag napadelyuata, Tig Evvoleg «LoXUG» KAl «<EVEQYELO.

J

Baoikd 313akTIKaG Bpara
yla TNV EMTEUEN TWV OTOXWV

2T0x06 a:
® Me ) BonBela relpapdtwy eridel&ng (KUKAWUA TouU TiepL-

AauBdvel nN\ekTpkd Aaprtmmpa A nAeKTpIkd Bpaotripa) kal
avagpopEg otnv Kadnueplvr eunelpia, kateubBuvw Toug
MabnTég oto cupnépaopa 4Tl «av évag avtlotdmg dlap-
péetal and nAekTplkd pelpa, TOTE HeTapEpeTal and au-
TéV 1pog To nepIBAANOV Tou BepudtnTas. Avalntw padl
HE ToUuG HabnTEQ Toug mapdyovTteg and Toug omoiouqg
e€apTdtal To Moodv NG NAEKTPIKAG EVEPYELAG TIOU ETA-
TPénetal and €vav avtloTtdrn og l.oodUuvapo nocd Bepod-
NTag. Toug KaBodnyw, WoTe va SLAPoPPWToUV UTIOBE-
O€lg Kal va avapwtnBouv yla tn Joppn ToU puUaIKoU Vo-
Jou Ttou propel va loyuel JeTa&l TG NAEKTPIKNG EVEPYEL-
Qg ToU PETATPEMETAL O BepUOTNTA ard &vav avTloTATn
avtiotaong R, étav dlappéetal and nAekTplkd peuua
évraong |, yla oplopévo Xpoviko didatnpat.

EENyW pe Tolo tpdTo uropoulpe va eAEYEOULE TIEIPAIA-
TIKA TIG UTIOBE0ELG Mag KAl va «€EAVAYKATOUE» TN QU-
on va pag anokaAUyel Ta HUOTIKA TNG. @€Tw oToug pa-
OnTéQ TO epWTNUA: «[WG UMopw va Bpw TELPAUATIKA
éva Qualkoé vopo, étav untoytdlopal 4Tl KAMoLo pualkd



pEyeBog eEapTdtal and Tn ueTaBoAr] dUo 1) MEPLOCOTE-
pwV AANWV PeYEBWY, OTIWG CUUBAIVEL OTNV TIPOKELEVN
nepirrwon;». Toug unofondw, WoTe va dLAUOPPWOOUV
pévol Toug TV andvnon: «Katd v nelpauatikry dtadt-
kaoia ¢povtilw va ueTaBAAw KABe opd E€va PUOLKO
péyedog, dlatnpwvtag 0Aa ta dA\a otabepd».

® Epapudlw To Yeviké auTtd kavova yla TnV MELPAPATIKA
emBeBaiwon Tou vépou Tou Joule.
Zntw and Toug Hadntég va mpoTeivouv TpoTIouq UETPN-
ong kaBevdg amnod ta peyeOn rou BEAoUE va CUCXETI-
OOUE, Pe BAon TIG HEXPL TWPA YVWOELG TOUG ard Tn
BepudTNTaA KAl TOV NAEKTPLOUO.
2xed1Alw Kal UVAPUOAOYW TELPAATIKY) StdTagn, oUp-
Pwva e TIG TEAIKEG MPOTATELG KAl TOUG 0TOXO0UG TIoU
dlapoppwbnkav and tn culATnOon Tou POoNYNONKe e
TOUG HaBONTEG. MpayuaTorolw Ta OXETIKA MELPAUATA KAl
{ntw and Toug HabnTég va kataypdyouv Td TMELPAUATI-
K& dedopéva. AkohouBel emeEepyaoia Twv nMelpapati-
KWV dedoUéVwY, OXESIATUOG TWV AVTIOTOLXWV YPAPN-
MATWV KAl guvaywyr CUPMEQACUATWY.
YrnioBon6w toug HadnTég va kAvouv Yevikeuon Twv Tel-
PAUATIKWY anoTEAETUATWY Kal va JLaTUMWOOUV AEKTIKA
Kal e pabnpuatik poper| To vopo tou Joule.

210x0G B:

® Zntw and Toug LabnTEG va avatpgEouV O IKPOOKOTIIKY)
OOMN TWV HETAANKWY AyWYWV Yld va EPUNVEUCOUV TO
pawvépuevo Joule. Toug urtevBuuiCw T ox€on BepuoKpa-
olag — KivnTIKAG evépyelag Twv oKWY AMBwv evog UAIKOU
Kat Tnv évvola ng BepIKAG eVEPYELAG OWUATOG. Toug
urtoonBw va cuvBUACOUV TIG EPMTAEKOLEVEG UKPOTKOTTL-
k&g dladkaoieq (kivnom eAelBepwv nAekTpoviwv péoa oe
nAekTpIKS Tiedio, oUykpouamn eAeUBepwV NAEKTPOVIWY Kal
LOVTWV TOU HETAANIKOU TIAEYUATOG, KATT), WOTE VA UIopé-
OOUV VA TIEPLYPAYOUV TO IKPOOKOTIKS HNXavioud auén-
ong g Bepuokpaciag peTarikoU aywyou, Tiou dlappge-
TaL and NAeKTPIKO peUa.
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2T0X0G V-

® 7ntw amnd Toug HadNTEG va avapEPOUV CUOKEUEG, YVW-
otég and v kadnpepvr {wr), Twv orolwv n Aettoupyia
ompiletal oto pawvépevo Joule. Na Tig meptypdouv kat
va TIG oxedlaoouv oxnpatikd. Toug {nTtw va avalloouv
Tov TPOTO AelTOUPYI(AG AUTWY TWV CUOKEUWY, GUUPWVA
E TIG YVWOELG TIOU ATEKTNCAV OXETIKA E TO PAVOUEVO
Joule.

® YroBon6w Toug Habntég va ertAUcouv arAd oA uarTa,
Tou oxetiCovtal pe To vouo tou Joule. MNpoodiopilw oa-
Pwe Ta dedouéva kal Ta {ntolpeva kdbe mpoAnuaTog,
Kabwg kal Ta Bruara Tng dadikaoiag enihuong. Kdbe ua-
Ontq epyddletal pévog Tou. Amaviw OTIg anopieg rmou
avaduovtal katd tn dldpkela g epyaociag k&Be padn).

2T0X0G O:

® ZnTw and Toug HadnTEG va avapEpouy NAEKTPLKEG GU-
OKEUEG amnod Tnv Kabnpepvr Toug eunelpia Kat va mept-
yYpAWouv TIG HETATPOTIEG EVEPYELAG TIOU oUBaivouy Ka-
Td T Aettoupyia Toug. Toug kKateuBUvVwW va poadlopi-
OOUV TA KOLVA XOPAKTNPLOTIKA OAWV AUTWV TWV NAEKTPL-
KWV ouokeuwv: a) ‘Exouv dUo ndAoug, B) otoug mdAoUg
Toug epapudleTal NAEKTPLKY Tdon, Y) dlappéovtal arnod
NAEKTPIKO pela, 3) LETATPEMOUV TNV NAEKTPLKN EVEP-
yela og evépyela AANANG HOPPIiG.

® JuvappoAoyw KUKAwA Tou TiepAapBAveEL NAEKTPLKNA
TiNYyr, POOOTATY, KIVNTHPA AUNEPOETPO Kal BOATOUE-
Tpo. O KIVvnTrpPag propel va avuywvel pikpd Bapog, pe
N BonBela vrpartog. Me To aurnePOUETPO HETPW TNV
€vtaon Tou NAekTPLIkoU peUATOG TIOU SLAPPEEL TOV K-
vnTripa Kat pe 1o BoATéuUeTpo, TNV Tdon ota dkpa Tou.
ZnTw and Toug HadnTtég va neptypAYouy TIG UETATPO-
TEQ evépyelag Katd tn Aettoupyia Tou Kivntrpa. AANG-
Cw TV évtaon Tou pelpatog kat Tnv Tdon ota dkpa Tou
Kat {nTw and Toug HabnTtég va dlapopPpuwaoouV UTtobE-
oelq yla va e€nynoouyv, otn YAWooa Tng evepyelag, Tiq
TIapaATNEOUEVER UETABOALG.

J




2TOX0G E:

e >xedldlw otov nivaka kat {NTw and Toug Haentég va
avtypdyouv oto TETPAdI0 TOUG, KUKAWA TToU TIEPIAQU-
BAvel NAEKTPIKA TINYY, NAEKTPIKN] CUCKEUN], aunepdpe-
Tpo Kal BOATOUETPO, ouVIEdEUEVO OTA AKPA TNG OU-
okeUng. YroBonbw toug padntég va ouvdudoouy Tig,
AON YVWOTEG TOUG, OXETELG UETAEU TWV EVVOLWV: NAE-
KTPLKN EVEPYELA — NAEKTPIKY]) TAOT — NAEKTPLKS PpopTio —
gvtaon nAeKkTplkoU peUaTog, kal va urtohoyioel tTnv
NAEKTPLKY EVEPYELA TIOU KATAVAAWVEL N NAEKTPIKN CU-
OKeUN.

® YnoBonBw Toug HadnTtég otnv emniAuan OXETIKWY TIPO-
BANUATWY, e TOV TPOTIO TIOU avapeEpOnKe otV avAAu-
o1 TOU OTOXOU Y.

2T0X0G OT:

® JuvapuoAoyw TtdAL T didTagn, iou avépepa otnv avd-
Auon tou otéxou 3. TPoPOodOTW TOV NAEKTPIKS KivnTrpa
e JLaPOPETIKEG TAOELG KAl NAEKTPIKA pedjata. ZnTw
arnd Toug HaBnTEQ va CUYKPIvouv TNV evEPYELA KAL TOUG
¥Xpdévoug mou anaitolvral yia tnv avipwon Tou Bdpoug
o€ KdBe nepinmTwon kat va dlakpivouv Tnv evépyela anod
NV LoxU NG OUOKEUNG.

® YroBonbw Toug HadnTtég va epapudoouy ToV opLauod
NG LoxXU0G Kal va uttoAoyioouv Tnv NAEKTPLKY] LoXU ToU
KaTavalwvel o KIvNTAPAG oe guvApTnon Je Tnv Tdon
TwV NMOAWV TOU Kal TNV évIaaon Tou NAEKTPIKOU peUua-
TOG TtoU ToV SlappEet.
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B)
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O vouog

KEPAAAIO 9

Tou Laplace

(3 dLOAKTIKEG WPES)

A13aKTIKOiI OTOXOI

O pabnTig va arnokTroel TIG akOAoUBEG IKAVOTNTEG:

Meptypdeel kat ouvappoloyel Telpapatikry latagn ue v onola delxvel 41t
TO NAEKTPIKOS pelpa dnuoupyel payvntikd riedio (neipaua Oersted).
Meptypdeel kat ouvappoloyel Telpapatikry latagn ue v onola delxvel 41t
éva payvntiké nedio aokel payvntikr duvaun (Laplace) oe peupatopdpo
aywyd, nou Bpioketal péoa o’ auto.

2xed1dlelL tn duUvaun Laplace, mou aokeital og eublypauuo peupatoPpdédpo
aywyo, TornoOeTnUéVo PETa OE OUOLOYEVEG HayvnTIKS TIED(0. AlATUTIWVEL Ae-
KTIKA TN OX€0M TOU PETPOU TNG HayvnTIKAG dUvaung e TOV TIPOooavaTtoAoud
TOU aywyouU WG TPOG TIG SUVAUIKEG YPAMUEG Tou Tiediou. Ztnv nepimTwon mou
0 aywydq eival KABeTOQ OTIG OUVALKESG YPAUUES TOU payvnTikou rediou, dla-
TUTIWVEL AEKTIKA KAl 0TN YAWOOA TWV HABNUATIKWOV TN OX€0T TOU JETPOU TNG
MayvNTIKAG dUvaung He TNV €vtaoT Tou NAEKTPIKOU peUATOG TIoU JlappEet
TOV aywyd, TO UrKOG TOU KAL TO HETPO TNG €VTaong TOU payvnTikou rediou.
OpilCel, ue Bdon ™ ox€on autr, Tn povdada évtaong Tou payvntikou riediou.
Epappdlel Tig mapandvw ox€oelg atnv emiAuon arnAwv nmpoBAnudTwv.



Baoikd 318aKTIKA Bipara
yia TNV €MTEVEN TWV OTOXWV

210x0¢6 Q:

® 7ZnTtw and Toug HadnTég va avakaAéoouv oTn HVAUN
TOUG TA HayvnTIKA gpatvoueva TIou TIPOKAAEL TO NAEKTPL-
KO pelpa. Zxedldlw Kal oUVAPIOAOYW TIEIPAUATIKY] O1d-
Ta&n pe tnv omnoia emudelkvUw Tn dnuloupyia payvntt-
KoU nediou amd nAekTplkd pevua. Emonpaivw ) peta-
BoAr} Tou MPocavaTtoAloUoU TWV SUVALKWY YPAUUWOV
Tou payvntikoU rediou, étav avTioTpgpeTal 1 ¢opd Tou
NAEKTPIKOU PEUNATOG.

e Tovilw 6Tl ol payvnTikég duvdpelg rou avantiooovTal
0Ta HayvnTIopéva owpata, ackouvtal arnd ta payvntl-
Kd nedia mou avartiooouv autd oTo XWPEo, YUpw TOUG.
Ta payvntiopéva owpata aAANAedpouv HECW TWV Ha-
YVNTIKWOV Ttedlwv Ttou mapdyouv.

J

21éX06 B:

e Me Bdon Ta MelpAPATIKA AnMoTEAETUATA TOU TIELPAa-
Tog Tou Oersted kal Tov TPOTO AVATTTUENG TWV UAyvNTL-
KWV aAAnAemudpdoewy, KateubUuvw Toug HadNnTEg va
nipoBAEPouv 4Tl éva payvntikd nmedio aokel payvnTikyg
duvapun og peuPaToPOpo aywyo mou Tornobeteital uEoa
o’ autd.

® 2xedlAlw Kal CUVAPHOAOYW TIELPAUATIKY) SIATAgN yia va
emBepaiwoouy (1) va dtaPeloouv) TIG TIPoRAEYELS TOUG.
Mpaypatonow To avtiotowo neipaua emnidelEng. Meta-
BAN® TN popd Katl TNV €évtaon Tou NAeKTPLlkoU pelua-
Tog 1ou dlappéel Tov aywyo. Kakw toug padntég va
gMoNuUAvouy TNV Unapé&n ox€ong HeTa&u TG uayvnTi-
Kr1g SUvaung Kal Tng €vraomg ToU NAEKTPIKOU PeUPATOG
Tou dlappEel ToV aywyo.
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2T0X0G V-
® >ulnTw e TOUg MaBNTéQ WG va oxedldooupe Tielpdpa-

Ta yla va avixveUoOUUE TIG OXE0ELG TTIOU ouv3Eouy Ta
XAPOAKTNPELOTIKA TNG HayvnTIKAG SUvapng e TOV pooa-
VATOALOUO KAl TO UAKOG TOU aywyou, Tnv évtaon Kat ¢po-
Pd Tou NAEKTPIKOU PEUATOG TTIOU TOV JLappPEEL KAl TNV
évtaon Tou payvntikou riediou.

Zuvoyilw T1g 1dLdTNTEG TNG MAYVNTLKAG dUvaung Tou
aokeital og eubUYPAO PEULATOPOPO aywyod, TOToOE-
TNUEVOU oA O€ OUOoLOYEVEG PayvnTiké Tiedio. Alvw €u-
(pagn OTIG TIEPIMTWOELG TIOU 0 aywyoq eival mapdAAn-
A\OG Kal KABeTOQ OTIG SUVAMIKEG YPAUMEG Tou Tedlou.
Zntw ard Toug HabnTtég va oxedldoouv Tnv évtaon Tou
payvnTtikou mediou, To peupraTtoPdpo aywyd Kat tn pa-
yvnTikr dUvapn, oe Tolkileg epintwoelg, evaAAdooo-
vtag ta dedopéva kat ta {nrouueva.

Toug kKateuBbuvw va reptypdyouv TPOTo HETPNONG TNG
€vTaong Tou opoloyevoug payvntikou rediou, o plldpe-
vol oTLG 1ddTNTEG TNG dUvaung Laplace. And tnv nmpoku-
Trouca dladikacia odnyouvtal Kat aTov 0plopd G Hova-
dag évraong oto Alebvég Zuotnua Movadwv.

YrnoBon6w Toug HadnTtég otnv eMAUOT AMAWY OXETIKWY
npoBANUATwWY (oUpPwva Pe Ta AexBévta atnv avdhuon
Tou aTdxou Y NG evétntag 3.2).



To paivopevo g

ENAYWYNG KAl TO 1 0
EVANAOOUEVO peUHa RS

(6 JIOAKTIKEG WPEG)

AI13aKTIKOI OoTOXOI

O HaBNTAG va arnokTroel TIG aKAAOUBEG IKAVOTNTEG:

a) Zxed1dlel kal ouvappoloyel melpapaTtikég dlatdEelg pe TIq omoieg apdyet
EMAYWYLKY TAON Kal avixveUel TO EMAYWYIKO peljd TIOU avantUuooeTal o
KAeLoTO KUKAwpA: 1) Katd tn oxeTIkn kivnon guaotkoU payviTn kat inviou, 2)
Katd tnv meplotpo®r] mnviou péoa oe payvntikod nedio kat 3) Katd ) peta-
BoAr} Tou nAekTpIKOU peUATOG O€ TIAPAKEIEVO OUCEUYEVO KUKAWAL.

B) Zta melpdpara rnou avapgpovtal oTo oToXo a: ZxeTilel ue oxéon attiou —
anoteAEoUATOG TN OXETIKN Kivnon mnviou — payvATtn A T HETABOAN NG évta-
ong Tou payvnTtikoU mnediou Kat Tnv avdamnTtuEn enaywytkng tTdong oe rinvio.
Eppunvelel To mapatnpoUpevo enaywylkod pelua wg anoTéAeoua Tng enayw-
YIKNiG TAONG KAl ToU YeyovoTog OTL To KUKAwA, OTo omolo avarntuooeTal, ei-
val KAeloTd. Eronuaivel peplkég Baoikég 13LOTNTES TNG EMAYWYIKAG TAoONG,
TIOU TIPOKUTTTOUV ard tnv nelpauatikn diadikaoia.

Y) MNeptypd@el TIq UETATPOMEG EVEPYELAG TTIOU GUBaivouv oTa TelpduaTa mou
avaggpovtal oTo oTtdXo a.

d) Xpnotuorolel TAAOYPAPO YIa TNV MIEIPAUATIKY HEAETN TNG CUVEXOUG Kal TNG
evalaoagdpevng Tdong. BaBuovopel tov maApoypd@o, Kal HeTpd oTIg tapa-
TNPOUEVEG KUUATOUOPPEG NAEKTPIKEG TAOELG. ATd TNV APATHPNOT TNG KU-
MATOMOP®NG Y] TOU YPAPHUATOG EVAAAACTOEVNG TAONG UTIoAOYIleL TO TIAG-
Tog, TNV TePiodo Kal TN ouxvoeTNTA TNG.

e) MNeptypdeel nelpapatikn) diadikaoia kat oxedldlel v avtiotolxn didtagn, pe
Tnv otola propel va petpnBei n moodTnTa TNG NAEKTPLKAG EVEPQYELAG TIOU |-
TaTpEémneTal o BEPIKN, O AvTIOTATN TTou dlappéeTal and evaANACTOUEVO
peUlpa. Zuykpivel To pavopevo autd e To gavouevo Joule Kat eloAyeL Ty €v-
vola NG evepyou évtaong kat Tng evepyou TAong evaANaooOueEVOU peUUATOG.

ot1) MNeptypdpel kat epunvelel BePUIKA, NAEKTPOUAYVNTIKA KAl XNHIKA Gavopeva
TTou TipokaAouvTal arnd To evaANaoodeVo pedpa.
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Baoika 318aKTIKA BRpara
Yla TNV EMTEVEN TWV OTOXWV

21dx0¢6 a:

® YrevOuuiCw TN ox€on NAEKTPIKWV KAl JAYVNTIKWV Qat-
vopévwy ato nielpaua tou Oersted. Mpotpénw Toug pa-
Bntég va dlatunwoouyv avtioTpoPo, wg MPog TN oelpd
attiou — anoteAéouaTog neipapa Kat Toug KaBodnyw
otov PoRANUATIONS Kal TOV EMAKOAOUB0 TTELPAUATIKO
oxedlaoudé tou Faraday.

® JuvapPoAoYW SLadOXIKA TPELG TIELPAUATIKEG DLATAEELQ
yla TNV avixveuon enaywylkoU pelpatog o KAELOTO KU-
KAwua, Tiou TiepLExeL Tinvio, To orolo: 1) Kiveital wg pog
(PUOIKO UAYVATN 2) MEPLOTPEPETAL IECA OE AYVNTIKO Tte-
Slo kat 3) eival ouleuypévo pe mnvio mapakelpévou Ku-
KAWATOG, OTO OTIOI0 PUIMopw va LETABANAW HETW POO-
otdTn kat dLlakATTIn, To NAEKTPLKS pelpa. MNpayuatorolw
Ta avtioToa nelpduara enidelgng. Asixvw v e€dptnon
g évtaong Kat Tng opdg Tou napayOUeVOU EMAYWY!L-
KoU pelpatog and Tnv TaxutnTa tng OXETIKNAG kivnong
mnviou - payvrtn v} and 1o pubud ueTaBOANG NG Evta-
ONg Tou PeUaTog TOU CUZEUYEVOU KUKAWUATOG.

2T0X0G6 B:

® YmoBon6w Toug uadntég va avalloouv ta gpawvoueva
Tou napatnpEouv Katd tn dleEaywyn Twv NelpapdTwy
oTn YAWOOA TOU NAEKTPOUAYVNTIOUOU, TToU €X0ouV dN
péBel. Toug TpoTPEnW va kAvouv UTTIOBETELG Yia va EPUN-
veUoouV Ta TtTapatnpoUeva galvopeva Kat va Ta ouvds-
oouv PeTAEU TOUG e oX€oelg attiou — anoteAéopatog,
woTte va KataAngouv atnv unéBeon g dnuoupyiag g
enaywyknig tdong.

® 7ntw and Toug HabnTEg, e BAon TIg MELPANATIKEG dlartl-
OTWOELG TOUG, va aropaveoulyv yia Tig rpolnobéaoelg Kd-
Tw and TIg onoieq eppavifeTal n eMaywylki Taon Kat va
eMONUAvVoUV PEPIKEG BATIKEG IBOTNTEG TNG, AVAPOPLKA
HEe To péyeBog Kal TNV TIOAKOTTA TNG.



2T0X0G V:

\ ® YnevOupuifw otoug pabntég &L To payvnTiko edio €xel

eVEPYELQ, TIPAYUATOTIOIWVTAG TO OXETIKO Tielpaua emidel-
&ng, nou neplypdeetal oTov EpyacTtnELakd odnyo kat Bi-
BA{o duoikrg Tng B’ MNupvaociou. Kahw va meptypdyouv
TIC HETATPOTTEG EVEPYELAG TIOU oupBaivouv katd ) dleEa-
YWYN TwV TpLwv rielpapdtwy Tou Faraday. Toug urnofon-
00 va avakaAUyouy TIG OXETELG aITiOU — aMOTEAEOATOG
TWV SLASOXIKWY PALVOUEVWV TIOU TTAPATNEOUV 1] UTToBE-
Touv 4Tl oupBaivouv 0’ autd kaL Toug Kateubuvw va erl-

BeBaiwoouv Tn dlaTrENom NG EVEPYELAS.

210x0G d:

( » ® [lapdyw evaA\acodpevo pelua e XELPOKIVNTN YEVVN-
@ Tpla 1 awpoUpevo mnvio kat To avixvelw [e yaABavo-
METPO. KaAw Toug padntéq va eEnyrjoouyv Tnv MePLOSIKNA
kivnon tou deiktn Tou yarBavouétpou, cuvdudlovtag
TO PAVOEVO TNG NAEKTPOUAYVNTIKNG EMAYWYNG KAl TOV
Tpomo Aettoupyiag Tou opydvou. KataArjyouv oto ou-
MIEPaoua OTL TO NAEKTPLKO pelja Tou SlappEel TO KU-
kKAwua avtiotolxel o€ ieplodikn Kivnon Twv eAelBepwv
NAEKTPOVIWY TWV HETAANKWY AYWYWV TOU KUKAWUATOG.
Elodyw Vv évvola Tou evaAAaoodevou peUatog Kalt

TO AVTIOIAOTEANW [IE TO OUVEXEG.

® EEnyw oAU amAd tn Aettoupyia Tou MaApoypdgou Kat
TN XPriomn Tou. Xpnaotuornolw TeopodoTikd 1) urnatapieg
Kal BOATONETPO Yia va erudel€w TV KupaTopop®pn} TNG
guvexoug Taong Kat va faduovourow Tov maipoypd-
Q0. ZNTw and Toug HabnTtég va HeTprioouV dLAPopPE]
Tdoelg e To BABUOVOUNUEVO TIAALOYPAPO Kal e BOA-
TOUETPO, KAL VA CUYKPIVOUV Ta anoteA€éouata.

e >uvdéw otnv el0od0o Tou TTaAOYPAPOoU eVAANAAOTOE-
v Tdon Kal eTudelkviw TNV KUPATopop®n TnG. Kakw
TOUG HaBNTEQ va oxedldoouv €va mapouolo ypdenua
0TO TETPAdIS TOUG, XPNOLoToLWVTAG KATAAANAQ ovo-
patiopévo kal Babuoloynuévo cuatnua opboywvinv
a&ovwv. Me tn BoriBela Tou YpaPrATOG Kal TNG KUMa-
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TOMOPPNAG EL0AYW TNV €vvold ToU MAATOUG, TNG TiEPLO-
dou Kal TNg ouxvotNnTag NG EVAAACOOEVNG TAONG.

210x0G6 €

® YrnoBonBbw arnd Toug HadnTég va epunveloouV TN LETA-
TPOTIN TNG EVEPYELQG TOU EVAAACTOUEVOU PEUNATOG
oe BePUIKN eVEPYELA TOU QVTIOTATN TToU SlappEel, Ue
TpOMo avAAoyo Tng epunveiag Tou gpavougvou Joule.
EEnyw ylati dev propoupe va XEnGOLUOTIO|COUE TO VO-
o Tou Joule yia Tov UNtoAOYLOO TNG NAEKTPIKNAG EVEP-
YELOG OTNV POKELUEVN TieplTwon. ZxedAlw melpauaTl-
kn SLdtagn, ue tnv omnoia propel va petpndei n nAekTpl-
Kr) evEpYeLd TTIOU HeTATPEMETAL O BEPULKN amd €vav
avTloTdTn, £iTe TO peUa tou Tov dlappEel eival ouvexeg
elte evaN\aoodpuevo. EENYw nwg priopoUpe va Xenolo-
Toirjooupe Tn JATAEN auTth Yla UTTOAOYICOUE TNV EVEP-
YElQ TIOU YeTAPEPEL TO evaAAaooduevo pela oTov
QAVTLOTATN TIoU dlappéEel, EL0AYovVTag TNV €vvola NG
evepyou évtaong. Elodyw tnv évvola tng evepyou 1d-
0Ng KAt Tn oUuv3Ew YLa TNV MEPIMTWOT TOU AvTIOTATN e
T0 Voo Tou Ohm.

2T0X0G OT:

® [apoucldlw PECW TELPAUATWY ETHOEIENG 1) TIEPLY PAPW
e ) Bonbela eikdvwy 1 dlagavelwv: 1) Ta Bepuikd paivo-
Heva ou TipoKaAel evaAAaoodpevo pelja TIou dlappEel
avtiotdm. 2) Tnv aMnAenidpaon payvntikng BeAdvag pe
TO payvnTiko Tiedio oUppatog rou dtappeetal and eval-
Aaoodpevo pedpa. 3) Ta XnUKA Gavopeva TIou TIPOKAAE(
T0 eval\aoadpevo otav dlappéel NAEKTPOAUTIKO SLAAU-
pa. KaAw Toug pabntég va ta ouykpivouy e ta avtioTol-
X0 Galvoueva TIou TIPOKAAEL TO ouvexEQ peUpa Kat va Ta
€PMNVEUTOUY, XPNOLLOTIOLWVTAG TNV EMOTNUOVIKY] YAWO-
0a g PUOIKNG.



[evvNTPIEC

KEPAAAIO 1 1

KAl KIVNTAPEG

(2 dLOAKTIKEG WPEQ)

AI3aKTIKOI OTOXO!I

O HaBNTAG va arnokTroel TIG akOAOUBEG IKAVOTNTEG:

a) Meplypdeel ta Baoikd uépn and ta omnoia arnoteleital évag nAeKTPoKIVNTH-
PAG KAt pa yevwnTpla. Zxedlddel I OXNUATIKY avanapdotaon NAEKTPOKIVN-
TAPA Kal YEVWATPLAG, drtou dlakpivel Ta didgopa pépn Toug.

B) E&nyel tnv apxn Aettoupyiag Tou NAEKTPOKIVNTNPA KAl YEVVATPLAG, avaAuo-
VTG TA AVTioTOoLXA PAVOEVA TOU NAEKTPOUAYVNTIOMOU.

y) Meptypdeel TIg HETATPOTEG evEPYELQQ TTOU OupBaivouv katd tn Aettoupyia
TOU NAEKTPOKLVNTHPA KAL TNG YEVWITPLAG.

Baoikd 318aKTIKA Bipara
yia TNV €MTEVEN TWV OTOXWV

210x0¢6 Q:

® ZnTw and Toug HadNnTEQ va avapEpouV UNXaveg, yvw-
OT€Q anod Tnv Kabnuepvr Toug emneLpia, Tiou XPnaotuo-
ToloUv Katd ™ Aeltoupyla Toug NAEKTpOKIVNTHPA. 2&
K&Be mapddetyua avalntoupe To POAO TOU NAEKTPOKL-
vNTrAPa Kat T BACIKA UETATPOTIA EVEPYELAG TTOU ETITUY-
XAvoupe Katd tn Asttoupyiag Tou.

e Emudelkviw €vav epyaotnplakd nAekTpokivnthpea (1
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gvav NAEKTPOKIVNTHPA ToU eUNopiou, Tov oroio €xw AUael
wote va dlakpivovtal ta dldpopa pépn Tou, 1, akdua, TNV
€lKOVA TOUNG NAEKTpOKIVNTNPA). MPoTPENW Toug HadNTEG
va dlakpivouv ta Baoikd pépn and ta omnola aroteAeital
KAl T KATOVOUAlw.

2T0x06 B:

O£1w o€ Aettoupyia Tov NAeKTPOKIVITAPA. ZNTW arnd Toug
MaBNTEQ va XPNOLUOoTOToUuV TI§ YVWOELG Toug and Tov
NAEKTPOUAYVNTIOUO Kal va eENyrioouv nwg AelToupyel.
Toug urtoBonBw va emonudvouy To POAO TwV BACIKWY
TUNMATWY TOU NAEKTPOKIVNTHPA OTN AtToupyia Tou.

2T0X0G Y:

Zntw and Toug HabnTtég va reptypdPouyV TIG ETATPOTIES
evépyelag Mou cupBaivouv Katd tn Aettoupyia Tou nAe-
KTPOKLVINTIPA KAl JUE TIOLO PNXAvIoUd cupBaivel n KABe pe-
Tatpor. (H nAekTplkn evépyela UeTaTPEMNeTal, MECW TOU
pMnxavikou €pyou Twv duvduewyv Laplace, og KIvnTIKA
evépyela tou pétopa kok. Emiong pépog g NAEKTPIKNAG
EVEPYELAG LETATPETIETAL O BEPUIKT 0TA KAAWDLA TOU PO-
TOPA, TIOU UETAPEPETAL IE TN MOPPY] BEpUSTNTAG TPOG TO
TEPIBANAOV KOK).

EnavaAaupdvw evteAwg avriotolxa rinata katd m -
daokaia Twv yevwnTplwiv (2n SIOAKTIKA Wpa).



MNapaywyn

Kal METAPOPA 1 2
NAEKTPIKAC evépyeiac Ieaaai

(1 ddakTikn wpa)

A13akTIKOi oTOXOI

O pabnTAG va arnoktroel TIq akOAoUuBEeg IKAVATNTEG:

a) AZloloyel kal ouykpivel TNV NAEKTPIKNA eVEPYELQ, WG TIPOG TIG EPAPHOYES TNG
01N oUyxXpovn Kowvwvia, ge ox€aon He TIq AAEG HOPPEG evepyelag. Emonpai-
VEL TA BaCIKOTEPA XAPAKTNPLOTIKA TNG, TIOU TNG Tipoodidouv Wlaitepn onua-
ola oto auyxpovo MOAITIOUO.

B) Meprypdpel e oxNUATIKO TPATIO TNV OPYAVWOT) TWV EQYOCTACIWY MApAywyng
NG NAEKTPLKNAG LoXUOG KAL TG ETATPOTIEG EVEPYELAG TTIOU oupBaivouv o’ auTd.

Y) Meplypdeel pe oxnuatiké Tpomo Tov TPOTo HETAPOPAG TNG NAEKTPLKNAG
loxUog amnd Tov TOTOo Mapaywyrqg Tng oToug Tomnoug katavalwong. EEnyel
WG HropoUple va EAAXLOTOTIOOOULE TIG ATIWAELEG, AOYW TOU PAIVOUEVOU
Joule, OTIq YPAUUESG UETAPOPAG KAl TO TUVAKAAOUBO TAEOVEKTN A TIOU TTa-
pouoldlel To eVOAANQCTOOEVO peUa EvavTl TOU guvexoUg.

Baoikd d18aKTIKA Bripara
yia TNV EMITEUEN TWV OTOXWV

21éx06 a:

e XpPnOlUoTowWw CUYKPLTIKA mapadeiyuata xprjong, napa-
YWYNAG, LETAQOPAQ Kal HETATPOTIG SLAPOPWY LOPPWV
evépyelag otnv kabnueptvr) {wn), yla va avadelEw Ta Tike-
OVEKTNATA TNG NAEKTPIKAG EVEPYELAG, O° AUTOUG TOUG
Topelg. KaAw Toug Hadntég va avaloylotouV TIG KOWVwWVL-
Kég ouvéneleg evog napatetauévou black out Tng nAe-
KTPIKNG LoYXUOG.
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216x0¢ B:

® Aeixvw elkdveg epyooTtaciwv mapaywynig NAEKTPIKNG
LoxU0g Kal KaAw Toug HabnTég va dlakpi-
vouv Ta dldpopa TuRUaTd Toug. ZnTw
and Toug HadnTég va neptypdyouy TIg
MeTATPOTER eVEPYELAG TTOU oupBaivouy
ota UdPONAEKTPLKA, OTA BEPONAEKTPL-
Kd, oTa TUPNVIKA Kal 0Ta atohkd epyo-
otdola napaywyng NAEKTPLKAG LloXUOoG.

2T0X0G V-
® Aeixvw otoug pabntéq eikdveg dIkTUOU PETAPOPAQ
NG NAEKTPIKNG LoxUog. KateuBuvw Toug
pHabntéq va emonudvouyv étLn PeETAPO-
pd npayuatoroleital HEoW UETANALKWOY
oupudtwy. Toug INTW va dlepeuvricouV
av oAdKANE”N N napayouevn NAEKTPLKN
LoxUg @Ttdvel oTov TOMO KAtavalwong.
Toug untoBonBw va eEETATOUV TIWG ITOo-
poULE VA LEWOOULE TIG ATIWAELEG LOXUOG, ASYW TOU QalVO-
Hévou Joule, oTIg YpauUEG peTapopdg. Toug untevBuuilw
Kal Toug urofBonBw va cuvdudoouv: 1) To véuo tou Joule,
2) H oAIkr] nAeKTpLKY) LoXUG TIOU IPOCPEPETAL OTO JIKTUO &i-
vat P=V.l, értou V n tdon ota dkpa Tng YPAUUAG HETAPO-
pdg kat I n évtaon Tou nAeKkTplkoU pelaTog rou Tn dlap-
péel. 3) H péylom nAektpikn] oxug (P) rou pnopel va apd-
veL éva epyooTdalo nAekTpomapaywyngq eivat otabepr).

® ApoU ol nabntég odnynboulv oto cuunépaoua 8Tt ot
BepUIKEG anwAeleg eAaxloTomoloUvTal ATav N NAEKTPLKN
loXUQg neTapépetal e oAU UPnAr] Tdon, KAVW ULa YEVLKT
avagopd oToUG HETACXNHUATIOTEG KAL TN XPNOLUATNTA
Toug. ToviCw éTL n Aettoupyia TWV HETAOYXNUATIOTWY 0N pi-
Cetal oTo PAVOUEVO TNG NAEKTPOUAYVNTIKAG EMAYWYNAG Kal
YU autd prnopouv va petaoxnuatioouv pévov petaBardueveg taoelg. Mia cuve-
X1Q — otabepr] Tdon dev propel va petaBAndei and To HeTaoXNMATIOTH.
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ENOTHTA 4
2TOIXEIA
HAEKTPONIKH
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ENOTHTA 4

MpoypapHaTIOHOG

NMEPIEXOMENA

Ke@dAaio 13 Hulaywyoi kal epappoyég Toug
2elideq 254-269
(8 AdaKTIKEG WPEG)
® MIKPOOKOTIIKY] SOUNA TWV NULAY WY WV
e KpuoTtaA\odiodog

Ke@pdhaio 14 AmTAEg AOYIKEG TTUAEG
>eAideg 208-218
(8 ABakTIKEG WPEQ)
® NOYIKEG TIUAEG KAl AOYIKA KUKAWATA

BIBAIOTPA®IA:
BAére v avtiotowxn BiBAoypapia Tng evétnTag 3, “HAekTpopayvntiopsdg”
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2T1OI1XEi0 NAEKTPOVIKAG

AISAKTIKEG WPEQ

MEIPAMATA - APAZTHPIOTHTEZ

AIAAKTIKO YAIKO

MN.E. KUkAwpa nuavépbwong Alapdveleg
evalaooduevng tdong Epyaotnplakdg eEomnAloudg
M.E. ZuvappoAdynon Aoyikwv Alapdveleq
KUKAWUATWY e SLAKOTITES KAl AQUTIAKLA Epyaotnplakdg eEomnAloudg
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Fevik 31apBpwon TnNG evéTnTaC

2710 KeAhalo 13 TnNg HAEKTPOVIKNG TEpLlYPAPETAL Kal epunveleTal, Je Tn Bor-

Bela arAoU UIKPOOKOTIKOU OVTEAOU, N NAEKTPIKN] CUUMEPLPOPA TWV NLAYWYWV.
2710 14 yivetal eloaywyr OTIg AOYIKEQ TTUAEG Kal 0TA AOYLIKA KUKAWUATA Kal Ta-
pouatdlovtal an\ég EQApUOYEG TOUG.

lMvetal pia olvtoun Teplypa®Y] Tou avtikelpévou tTnGg HAEKTPOVIKAG Kal Twv
eEAIPETIKNAG onpaciag eQapUoywV NG 0T oUYXPOVO KOGLIO.

Elodyetal anAd povtéNo TNG MIKPOOKOTILKAG SOUAG TWV Naywywyv tuplitiou
Kal yeppaviou kat gpunveletal ) napatneoupevn al&non tng aywyudtntdg
Toug oe ouvdpTtnon ue tn Bepuokpaaia toug. Elodyetal n évvola Tng BeTIKAQ
oTNG Kat avaAUeTal 0 iNXaviopdg Ceuywv BETIKWV OTIWV — EAeUBEPWV NAE-
KTpoviwv og UPNAEG BepUOKPATiEG.

MeptypdpeTal N UKPOOKOTIKA SoUr Kal 0 TEOTIOG KATACKEUTG TWV NULAY WY WY
TUmou p Kat TUtou n.

MeptypdpeTal 0 TPOTIOG KATAOKEUNG TNG KPUOTAANOSIOS0U Kal HEAETATAL N
NAEKTPLIKA TNG cupneplpopd. EEeTdleTal ) epappoyr TwV NAEKTPIKWY LOLOTH-
TWV TG KPUOTAAA0SL16d0uU og anAd KUKAWUA nuavépBwong NG evaAAacod-
pevng tdong.

Elodyovtal ol Baolkég AOYIKEG GUVAPTHOELG Kal oL Tiivakeg aknBeiag rou avTl-
otolxouv 0’ auTéq.

Mvetal avtiotoixnon Twv AOYIKWYV CUVAPTACEWY UE KUKAWUATA SLAKOTITWY KAl
AQUITTAPWV Kal He AOYIKEG TTIUAEG. MNapouaotdlovTal anAég epapUOoYEG TWV Ao-
YIKQV TIUAWV kat oxedldlovtal arAd AoyIKA KUKAWATA.
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Huiaywyoi kai
€(PGPHOYé§ TOUGC KEPAAAIO 13

(3 JLOAKTIKEG WPEG)

AI13aKTIKOI aTOXOI

O HaBNTAG va arokTroel TIG akOAOUBEG IKAVOTNTEG:

Mapouotdlel Ta Baoikd XapPAKINPELOTIKA anAoU HOVTEAOU TNG HIKPOOKOTIKAG
OOUNAG TWV NUIaywywv iupttiou kat yepuaviou. Me tn BoriBela Tou poviéAou
MEPLYPAPEL TO pnxaviopd oxnuatiopou {euywv eAelBepwv nAekTpoviwy — Be-
TIKWV oTtwyv, étav augdvetal n Beppokpacia Tou nuiaywyou. Epunvedetl tnv
al&non g aywydTnTag TWV NIaywywy Le Tn Beppokpaocia Toug.
Meptypdeel Toug nulaywyouq npoopi&ewv, TUmnou n kal tutou p. Epunveuel
TNV NAEKTPLKA CUUMEPLPOPA TOUG KAL TO pNXAvIopd dnuoupyiag mAeovaoua-
TOG eAeUBePWV NAEKTPOVIWV Kal BETIKWY OTIWV, avtioTolxa.

MNeptypdpel TNV KPUOTAANOSI0D0 KAL TNV NAEKTPIKT| TNG CUUTEPLPOPA. ZXeDLA-
Cel kal ouvappoAoyel KUKAwUa, pe To omolo emBepatwvel T Aettoupyia g
O1630u WG avolkTdg kal WG KAELOTAG dLakdTTNG. XXedLAleL KUKAWUA NpLavop-
Bwong Tng evalaooduevng Tdong kat eEnyel tn Aettoupyia Tou.

Baoikd 318aKTIKA Bripara
yia TnV emiTeugn Twv oTOXWV

210x0¢6 Q:

e KaAw TOUG HaBNTEG va avaPEPOouV NAEKTPOVIKEG OU-
OKeUEG. ZulnTApue TNV evdeXOpevn doun Twv BepeNlw-
dwv otolxelwv, and ta omnoia anotelouvtat. Kavw uia
ouvtoun avaokdmnnon tng lotopiag g HAeKTPOVIKNG.
Elodyw Tnv Katnyopia Twv nuiaywywy Kat avapépw ma-
padelypara oTolxeiwy mou avikouv ¢’ auTnv.

* Avapépw TA MEIPAUATIKA SeDOUEVA OXETIKA e TNV ayw-
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YIMOTNTA TTOU euPaviCouv oL NLaywyoi Kat mwg Jeta-
BAAAeTal pe TN Bepuokpacia. AvTidlaoTtéAw TIg avTi-
OTOIXEG LOLOTNTEG TWV UETAANKWY AYWYWV.
YnoBonBouuevog and eIKAVEG Kal OXNUATIKEG avanapa-
otdoelg, eEnNyw oToug HadnTEQ Mwg ouvdéovTal Ta ATo-
MA TWV NUAYWY®V 1] TWV LOVWTWV PMeTAEU TOUG Kal oXN-
MaTiCouv KPUOTAANIKEG UKPOOKOTIKEG DOUEG. Meptypd-
(W TNV UKPOOKOTIKY dour] Tou TuptTiou. AvTISIA0TENW
TN MIKPOOKOTIKY SOUA TWV NUIAYWYWV e AUTY] TWV |-
TANWV Kal €ENYW TN oXedOV UNdevikn aywyudTnTa Twv
NUaYwywv oe XaunAég Beppokpacieq.

YrioBon6w Toug pabntég va ouvdudoouy T UKPOOKOTIL-
Kk} Sopr Tou TupItiou, Tn oxgon Bepokpaaiag — KIVNTIKNAG
evépyelag Twv SoIKWV AiBwv Tou UAIKOU Kal TOUG KATeU-
BUvw va npoBAEYouv TNV ribavétnta anddpaong nAe-
KTpoviwv ard tng KpUOTAMIKEG Toug B€aelg, dtav n Bep-
Hokpaoia au&dvetal. Me BAon tTnv apxIk NAEKTPIKN Ou-
OeTePdTNTA TOU KPUOTAANKOU TAEYATOG, 0ONYW TOUG
Habntég oto oupnépaopa OtL oto onueio and to ornoio
anédpaoe éva nAektpdvio dnuoupyeital Aedvaoa BeTl-
koU popTiou, A «OETIKA OTtr».

Mpotpénw Toug HabnTég va neplypdyouy Twg Uropel
va JeTakvnBel pia BeTIkn o, av petanndrjoel otn 0€-
on NG éva NAEKTPAOVLO armd YEITOVIKY TIAEYMATIKY B€omn.
Odnyw TOUg HaBNTEQ OTO CUUMEPATA OTL Y] AYWYLUO-
TNTA TWV Naywywv opelletal otn PeTakivnon eAelBe-
PWV NAEKTPOVIWV Kal BETIKWY OTIWV.

2T0X06 B:
® XPNOLUOTIOW) OXNUATIKEG avanapacTAoeLg TOU UOVTE-

AOU TNG MIKPOOKOTIIKYG SOUNAG TOU TtupITiou Kat avalntw
e Toug Habntég Tt 8a oupPel av pepikd AToua ToU Kpu-
otdA\ou avtikablotouyv pe dtoua apoevikoU, TIou Xl
TEvTe NAEKTPOVIA OTNV eEWTEPIKNA TOU otolBdda. Epun-
velw To MAedvVAOUaA TwV EAeUBEPWV NAEKTPOVIWY TTIOU
Ba rpokUYel Kat ToviCw TIq VEEG IOLOTNTEG TNG AYWYLO-



TNTAg Tou VEou Naywyou TUTou N, TIou TPogkuPe (au-
Enon kat pUdULoN TNG AYWYIHOTNTAG, ONUAVTIKA arte-
Edptnor tng and tn Bepuokpaaia).

e EmavalaupBdavw tny (dia diadikacia yla Toug nuiayw-
youg tumou p.

2T0X0G Y:

e Aeixvw oToug HaBNTEG KpUOTAaANOD({0d0 TOU gumnopiou
Kal Toug eENyw OTL elval didtagn rou npogkuPe and tnv
KATAAANAN cUyKOAANGON evOg naywyou TUTIoU n Kal
evéq TUTIOU p. ZXeSIAlW KAl CUVAPHOAOYW KUKAWLIA TIOU
nepléxel urnatapia, kpuotalAodiodo kat AaurndklL oe oel-
pd. Emdelkviw TNV 0p61 Kal tTnv avdotpo@n néAwaon
™G KpuoTtaAAodiddou, dnAhadn n Aeltoupyia TG wg
KAEL0TAG Kal avolktég dlakdrtng, avtioTtolya.

e >xedldlw Kal cuvapUOAOYW KUKAWUA nuLavépbwaong
evalaooduevng Taong. ZnTw and Toug Habntég va to
oxedldoouv oto TeTPAdLS Toug TNV evaAhaooduevn Td-
on kat va npoBAEYouyv TNV Hop®n TG Tdong nou a
npokUYel 0N €£030 TOU KUKAWMUATOG. XpNOLUOTIOLW
TaALoYPd®o Kal Ttapouatdlw TNV KUMATOUoP PN TNG
evaAhaooduevng Tdong kat tng tdong e£6dou. Kahw
TOUG MaBNTEG va ouyKpivouv Ta ypapruatd Toug e TIg
OU0 KULIATOMOPPEG.
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ANAEC
7\0V|Ké§ |'|U7\€§ KEGPAAAIO 1 4

AI3aKTIKOI OTOXOI

O nabnTg va arnokTnoel I aKOAOUBEG IKAVOTNTEG:

a) OpiCel TIg AoyIkég PoTAOELS, WG AUTEG TToU Uropel va eival eite aknBeiq eite
Weudelg. ZuvdEel ANOYIKEG IPOTATELG He TIG Aoyikég ouvapTroelg NOT, AND,
OR, ek@épovTtag oUyKeKPLUEVA TTapadelyaTa. ZUPTTANPWVEL TOUG THIVAKEG
a\rBelag ou avTioTolxouv g KABe AOYIKY) UVAPTNOM.

B) Zxedldlel kal cuvapoAoyel KUKAWUATA TTIOU TIEPLEXOUV TINYY, SLAKOTTEG Kal
Aaurdkia, Ta ornola avTioTolKouv otig Aoyikeg ouvaptrioelg NOT, AND, OR.

Y) Maptlotdvel CGUPBOAIKA TIG AOYIKEG TTIUAEG TTIOU QVTIOTOLXOUV OTIG AOYIKES TUVAP-
toelg NOT, AND, OR kat GUUMANpWVEL TOUG Tivakeg aAnBeLag ou avtloTol-
XoUv 0" autéq. ZxedlAlel AOYIKA KUKAWLATA TIoU eTiteAOUV arAEG AelToupyieg.

Baoika 318aKTIka BRpara
yia Tnv €mMTEUEN TWV OTOXWV

216x0¢6 a:

® Opilw Tiq AoYIKEG TIPOTATELG WG AUTEG TIOU Popel va ei-
val eite a\nBelqg eite Peudeig kal NTw and Toug Hadntég
va ekpgépouv apadelypara. Avalntw padi pe Toug puadn-
TEG OUVOETEG TIPOTATELG TIOU QVTLOTOLXOUV OTIG AOYLKEQ
ouvapTnoelg TNG TautdtnTag, dpvnong ouleu&ng kat did-
Ceudng.

® YroBon6w Toug HabnTtég va KAaTaokeudoouv Kal va ou-
MIANPWOoOoUV Toug Tiivakeg aABelag ou avIloToLXouv
0’ aUTEQ TIG AOYIKEG ouvapTroelg. Tovilw OTL og KABe
AoyIkr] cuvdpTtnon avtioTtolxel évag Kat povadikdg miva-
Kag aArelag.
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2Téx06 B:

\ ® Xwp(Clw Toug nabntég oe ouddeg, polpdlw oe kabe oud-
da duo dlakdmnteg, Aaundkl, KaAwdla kal uratapia.
Zntw va oxedldoouy Kat va ouvapuoloyrigouv dUo Ku-
KAWMATA: ZTO TIPWTO, TO AAUmdkL va avdpel étav o évag
'H o d\\og dlakdémng eivat khelotdg. 210 deltePO, TO
Aaurtdki va avdBel étav KAl ol dUo dlakdrtteq eival KAeL-

otol.

e KaAw Toug nadntég va avriotolxioouv otig dUo Kata-
otdoelg KdBe otouxeiou (Slakdrtm Kat Aaurdkl) To Aoyl-
KO 1 katto Aoytkd 0 (NAI - OXI) kat va kKataokeudoouv
niivakeg mou va rnieplypdgouyv OAeg TIg duvatég Kata-
otdoelg Kdbe KUKAWUaTog. Toug {NTw va guykpivouv
TOUG Ttivakeg autougq e Toug Tiivakeg alrBelag Twv Ao-
yikwv ouvaptioewv AND kat OR, kat va ekpgpouv Ta
ouprnepdouatd Toug.

e EnavalauBdvw ta idia pe Tn ouvapuoAdynon Tou Ku-
KAWUATOG Tou avTloTolxel otn Aoyikr) cuvdptnon NOT.

2T0X0G V-

® Efnyw péow napadely dtwv Tig Aetoupyieg mou prnopouv
va eTuteAE00OUV TA AOYIKA KUKAWUATA. YTToRon6w Toug Ua-
ONTég va oxedldoouy, XPNOLLOTIOLWVTAG AMAEG AOYIKEQ
TIUAEG, AOYIKA KUKAWLATA TIOU ETUTEAOUV OUYKEKPLUEVEQ
AOYLKEG AelToupyieg oe dLATAEELG 1] CUOKEUES YVWOTEQ
and v kadnueptvr Lwr) (puBuLoN TNG Aettoupyiag Tou
NAeKTPIKOU TAUVTNPIoU, NAeKTPIKOU Yuyelou KATT).
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ENOTHTA 5
2TOIXEIA
AOMHX THX YAHZ
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ENOTHTA D

2x€310 d1IdaokaAiag

NMEPIEXOMENA

Kepdhaio 15 Muprvag kail mupnvika ¢aivépeva
2elideq 278-302
(2 ABakTIKEG WPER)
® [Meptypadr| Tou Nupriva
® Padlevépyela
® [Mupnvikég avtidpAoelg

KepdAaio 16  ZToiXeiwdn cwpdTia
2elideg 303-315
(2 d1daKTIKEG WPER)
® >TOLXELWDN CWUATOIa
® OepeAWdelg AANAETIIOPACELG
® Anuoupyia ouunavtog
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2T1oIXeia doung TG UANG

4 AISOKTIKEG WPEQ

MEIPAMATA - APAZTHPIOTHTEZ

AIAAKTIKO YAIKO

M.E Mapatripnon tng aktivoBoAiag
uroBdBpou

Alapdvelg, elkdveg

Alapadvelg, elkoveg
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Feviki 31dpBpwon TnNg evéTnTag

2’ autn TNV evoétnTa PeAETWVTAL N Sour| TNG UANG O€ TUPNVIKS KAl UTIOTIUPNVL-
K6 eminedo, ol TupnVvikég avtidpdoelg Kat ot BeueAlwdelg aAAnAeTdpdoelg oe
ouvduaoud pe ta otddia dnploupyiag Tou ouumavtog. Apxikd avagépovrtal Ta
MPWTOVIA KAl TA VETPOVIA WG CUCTATIKA TOU TIUPNvVA, ELOAYETAL O ATOMULIKAG Kal
padikdg aplBudg kat opifovral ta lodtomna. Zuyxpdvwg elcdysTal n loxupn mupn-
VIKY] dUvapun wg uredBbuvn yla Tn otabepdTnTa TOU MUPNVA Kal Tieplypdgovtal
TIOLOTIKA KATOLA XAPAKTNPLOTIKA TNG.

2T OUVEXELA MEAETATAL TO PaLVOUEVO TNG padlevépyelaq. AlveTal iLa TIOLOTIKY
epunveia g aotdbelag Twv Uprvwy, yivetat dldkplon Twv aktivoBoAlwy a, B, Y
avdaAoya pe Tov dlaPopeTIKd Babud anoppdenong toug and tnv UAn, kabopile-
Tain eUon Toug, eronuaivetal 4Tt oL AoTIACELG a KAl B TIPOKAAOUV LIETACTOLXE(-
won Kat eEeTdletal cuvortTikA N BloAoyikr dpdaon NG akTvoBoAiag (CwuaTidLaKn
KAl NAEKTPOMAYVNTIKT).

O nupnvikég avtidpdoelg ouvdEovTal e TNV dUVAUIKN evépyela HETAEU TwV
VOUKAgOViwv TIoU ovoUAZeETalL TIUPNVIKY EVEPYELA KAl UE TO ENAELMA MATag OTOUG
nuprveg peow g e&iowong Tou Einstein. Me autd tov Tpdmno yivetal pia cuyKpl-
on META&U TWV EVEPYELWY O€ [La XNULIKY KAl O€ JLa TIUPNVIKY avtidpaon, kwote va
yivel katavonTr] n mpoéAeuon Tou TepdoTIag TIOaOTNTAG EVEPYELAG TTIOU EKAUETAL
o€ Jia rupnvikn avtidpaon. AkoAoUBwg yiveTal HEAETN TNG TUPNVIKNG 0XAONG
KAl TNG TUPNVIKNAG OUVINENG HE EMOTAVOT) TOOO TWV KATACTPOPIKWY CUVETIELWDV
TWV TIUPNVIKWOV OTIAWY 00 KAl TWV BETIKWY TIPOOTITIKWY KUPIWG TNG TUPNVIKNAG
oUVTNENG YLa TNV QVTIUETWTILON TWV EVEPYELAKWV AVAYKWY TNG avBpwndtntag.

270 delTepo PEPOG TNG evoTNTAG YiveTal A CUVOTTTIKY] avagopd oTa OTOLXEL-
®WON oWUATIdLA, KOUAPK Kal AeTTévia, WG TA JOULIKA oUCTATIKA TNG UANG, OTLG
Té00apeg BeeAlwdelg AAMNAETIOPACELG O OXE0M [e Ta owuaTidla ota oroia k-
dnAwvovtal, Tn OXETIKN L.oXU, TNV EUPEAELA TOUG KAL TOV TPOTIO EKONAWONG TOUG.
Emiong yivetal ouvorntikn] eptypadn Twv Bacikwyv otadiwv eEENENG Tou oUma-
VTOG, TIou Baaciletal otn Bewpia TG PeydAng €kpnéng kat Tng d1aoToAng Tou oU-
MIavtog pe éugaon oto dlaxwplopd Twv aAnAeriidpdoswy kat tn dnpoupyia
JladoxIKd Lo CUVOETWY CUCTWHATWUATWY UANG.
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EicaywyikO onpeiwpa

loTopikn Mpoogyyion

H avalitnon AUoewv ota BeeAlwdn mpoBARaTA TNG PUOLKAG EloTiung
TIOU OUVOEOVTAL [E TNV KPOOKOTIKY dopr TNG UANG KAl TNV ox€om Tng Ue TIg Ba-
OlKEG SUVAELG (NAEKTPOUAYVNTIKEG, TIUPNVIKEG KAl BAPUTIKEG), XL Baolobel, Ta
Teleutaia 100 xpdvia, o€ pia oelpd ONUAVTIKWY avakalUPewy Tou €ylvav oTo Té-
Aog Tou 190U Kal oTO MPWTO NLoU Tou 200U alwva. H onuepvr) mAouaoia yvwon
Tou €xoue Yla Tnv doun Kat ™ Aettoupyia tou pikpdkooou (ATopikr, Mupnvikn,
Zwuatdlakn Puaoikr)) kabwg Kal TNV ox€on Tou e T Beplikn LoTtopia Tou olpmna-
vtoq (Koouohoyia) opeiletal kupiwg otoug akdAouboug peydhoug otabuouq
NG EMIOTNUOVIKNG €PEUVAG, UE XPOVOAOYIKY] Oelpd:

1895: avakdAuyn aktivwv X and Tov Rontgen

1896: avakdAuyn tng padlevépyelag Tou Oupaviou and tov Bekerel

1897: avakdAuyn tou nAektpoviou and tov J.J. Thomson

1900: dlaTUnwan Tou VOUOoU TN akTivoBoAiag Tou HéAavog owUaTog arnd
Tov Plank

1905: dlatunwon g edIkng Bewpliag NG oxeTikdTNTAg ard Tov Einstein.

1911: avakdAuyn tou atopikou nuprjiva and Tov Rutherford

1913: dlatunwon tng Bewpiag Tou Bohr yia to dtopo Tou udpoydvou.

1915: dlatunwon g Yevikng Bewpiag Tng oxetikdtnTag and Tov Einstein.

1920: AvakdAuyn g dlacToAg Tou guurnavtog and tov Hubble

1923-1930: diatunwon KL avdanTugn Tng KBavTikrg Mnxavikig kupiwg and Touq
eruotruoveg: De Broglie, Schrondiger, Heisenberg kat Dirac.

1935: dlatunwon g Bewpiag Yukava yia Tov popga Twv LOXUPWY
TIUPNVIKWV duvdpewv (meson theory).
1946: avakdAuyn Tou mi-pecoviou and tov Powell kat Toug ouvepydteg Tou.

MapdAo TIoU TO TTIOPTPAITO TNG ONUEPLVNG ETILIOTAKNG, OTIC apXEG Tou 210U alw-
va, xapakmpiZetal and éva peydho mhouTo vEwV ISewV Kal Jia a&lobalpactn te-
XvoAoyia, ol TpwTeEG apx€EQ OTIq omnoieq BaaileTal OAn autr N MPAodog eVUTIAPXOUV
OTIG Ttapandvw PeYAAEG, EMIOTNOVIKEG avakaAUyelg. ‘Etaol, otnv dlatunworn Tou
oUyxpovou rapadetyatikoU TpoTUTou yia tnv doun Tng UANG (standard model) ka-
BWg Kal oTNV MELPaATIK Tou enairBeuon, Kuplapxouv otoixeia and Tnv kablepw-
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Beioa PuolkA KaTd TO MPWTO NULOU ToU elKooToU aiwva: To neipaua tou Rutherford
yla napddetyua, ouvexidetal akdun kat orjpepaq, wg Baoikr] pebodoloyia, otoug Je-
YAAOUG eTITAXUVTEG, OTIOU e TIElPdaTa ouyKpoUoewv og UPNAEG EVEQYELEQ ETIL-
Tuyxdveral n dieioduon oe KAipakeg opydvwong g UANG péxpt 10-20 m! EE d\\ou
oto eninedo g Bewpiag, To KBAVTIKS TIEATUTIO TOU NAEKTPOVIOU, STIwG TiepLyPApe-
Tat and m e&lowon tou Dirac, enekteivetal dxt uvo ota urtdAoura AeTTévia Tou Ka-
Blepwpuévou Tpoturou ald Kat ota quark Ta oroia eival kat autd cwpatidla xwpiq
dopr] He spin Yz, éniwg Ta nAektpdvia. TEAoG N €vvola Twv owHaTISwY - POPEWV TwV
aMnAerdpdoewv evuridpxel Tdoo otnv KBavtikr) Mnxavikr) Tou NAEKTPOoUayVNTL-
koU mediou (pwtdvio) doo kal otnv urébeon Yukava yia to medio Twv lIoXupwv Tiu-
PNVIKWY duvdapewy (Ueadvio). H arnodektn orjuepa AUon oto TipoRANUa autd ouvdE-
ETAL UE TNV ONUAVTIKA BewPNTIKY) avakdAuyn Twv TeAeuTtaiwy Xpdvwy, GUPGWVA |e
Tnv onoia Ta cwuatidla — popeig opeilouv TNV UNAPEN TOUG OTN AEYOLIEV CULE-
Tpla Babuidag (gauge symmetry). Mia apxr] Tou IKAvoTtoloUv oL BACIKEG SUVALELG
otV @uUoN Kal cUPPwva e TNV oroia Ta owpatidla autd €xouv spin 1 (dlavuopartt-
KA cwpatidla). A&iCel va TovioBel ato onueio autd dtt and Toug anAouq Kavoveg Twv
Bewplwv Badbuidag eEalpeital ) Baputnta yia Tnv omnoia dev Urtdpxel akOun |ia ou-
Ve g KBavTik) Bewpia. To mapandvw KPIteLo Twv SIaVUCUATIKWY CWUATISWY IKa-
vortoleital arnd To PWTAOVIO TIOU LETAPEPEL TIG NAEKTPOUAYVNTIKEG SUVALELG KABWG
Kal and Ta Bapéa prolévia (W*, Z°) mou oxetiCovral pe TIG aoBeVEIG TIUPNVIKES SU-
vdpelg. Aev IkavoroleTal duwg and Ta apxikd cwpatidla tou Yukava Ta oroia sival
BabuwTtd (€xouv spin 0) kat dev propoulv, cUUPWVA HE TNV apXr) TNG CURHETPiag
BaBuidag, va eival popeiq BepeAwdwv duvduewv atnv euaon. Avti autwy, T LoXU-
péq upnvikég duvdypelg éxouv avaldBel va PeTapépouyv, oTo emninedo Tng UANG
quark, Ta yhowdvia (gluons) ta omnoia eivat SlavuouaTikd CwpaTtidla Kat eKrmopeUo-
vTat ard pia Bepehwdn Bewpia Babuidag Twv Ioxupwv AANAETIOPACEWY, TNV AeYO-
pevn KBavTikn Xxpwuoduvaulkr (QCD). MapdAa autd n tomikr aAAnAenidpaon
Yukava BaBuwTtwv cwuatidiny pe owuatidia UANG (quarks, leptons) €xel Bepeawdn
onuaoia oty dlatinwon Twv olyxpovwy Bewplwv dedopévou OTL oplopuéva Babiw-
Td owpatidia naifouv Baoikd pdAo oTn cuyYKEATNON NG NMPWTNG UANG Tou oUumna-
VTOG, WG OUOTATIKA Tou KevoU (owpatidla turou Higgs). AEiCel va onuelwBel dtin
nelpapatiki avakdAuyn Babuwtwv owuatdiwv Higgs (arnd To évopa Tou ZKwTtoé-
Cou BewpnTikoU puokouU P. Higgs) amoteAel v nmpwtn Kat uPnAn mpotepatdtnta
oTa oUyxpova TIEPARATA, OTOUG HEYANOUG ETITAXUVTEG TTOU Asttoupyouv 11dn (LEP)
N kataokeudlovral (LHC). H melpapatiki avakdAuyn Tou owpatidiou Higgs Ba €xet
peydAn onuacia yia v eruotrun détt 6a Aubel autoudtwg To MPdRANUa g Ud-
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{ag Twv owpatdinv, e dAoug Adyoug Ba avakaAupBel o unxavioudg e Tov oroio
anovéueTal 1 ada oty mpwtn UAN Tou aupunavtog. Téte pévov Ba €xel oAokAnpw-
Bel n peydAn eMOTNOVIKY enavdaTaon Tou dpxloe e Tov Fakhaio kat v avakd-
AuWN G adpdvelag wg BAoIkng IBIETNTag g UANG mptv ard TE00EPLG ALWVEG,.

Amnd TNV LOTOPIKA KAl ETILOTNHOAOYIKY] avadpopr] TIOU ETILXELPT|ONKE OTa TPon-
yoUueva POoKUTTEL OTL 0L ONUEPLVEG AVTIAAWELS YLA TN UIKPOOKOTIKY) SOUr TNG
UANG aroteAolv €va oAU TPoXwENHEVO aTAdIo wpiavong Kal eKAEMTUVONG TNG
KBavTKrg Bewplag érwg autr avarttuxenke, oe cuvduaoud pe T Bewpia Tng oxe-
TIKOTNTAG, TO TIPWTO |LOU TOU €lkooToU awwva. To epwTnua rou tibetal ouxvd ei-
val Wrwg €xel pOAoeL To TENOG NG «PUOIKNG EMIOTAUNG>» e TNV évvola OTL oL e-
YAAeq avakaAUYELG TOU €IKOOTOU alva €xouv arnokaAUel OAeG TIG BACIKEG APXEQ
NG dounq kat g Aettoupyiag Tou ouunavtog (Mpwteg apxeq). Edv n andvinon ei-
val Katagpartikn TOTE, yla TNV GUVEXELQ, ag aropével pla apyoouptn dladikaaia
oUvBeong Tou €XEL TIEPLOCATEPO TOV XAPAKTAPA HLag EECTNEVNG PALVOLEVOAO-
viag nmapd pag avalitnong VEwv apxwv Orwg ouveéPn pe TNy Bewpia NG OXETIKO-
NTag Kat v KRavtikA pnxavikr). Ot eroTrjpoveq aroppirrtouv v Bewpia Tou T€-
AOUG TNG EMOTANG WG AVIOTOPNTNG EVW CUYXPOVWG, VEOL DPAUOL TNG PUOIKAG
EMOTHUNG €xouv 1dN Eekivrioel. Oa avapeépoupe €vav and autoug mou €xel Kateu-
Buvon v dLaTUnwon TNG KBAVTIKNG UNXAVIKNG TWY AVOLXTWY CUCTNHATWY.

H KBavtikr) Mnxavikr, 0nwg CUPIUKV@VETAL TNV eE(0waon Tou ZpEVTIVYKEP,
a®opd QualKd ouoTrata rou dev aAAnAemidpoulv e To MepIBANOV Kal arnoTe-
Ael TOAU KaAY TtpoogyyLon yla tnv Katavonon TG HIKPOOKOTILKAG IPOEAEUONQ
NG eVEPYELAG KABWG KAl TWV UNXAVIoUWY dlaxeiplong Tng and tnv UAn. Me dA-
Aoug Adyoug n KBavtikiy Mnxavikr Twv KAELoTWV ouotnudtwy aneublvetal otnv
UAN xwpig (w1 Kal TTapéxel TOUG UNXaviououg e Toug oroioug n UAN auTr KIvei-
Tal, petaoxnuartifetal, alnAerudpd, diaondral kat ouvtiBetal. H ewkacia eivat 6t
N KBAVTIKY] UNXAVIKY TWV AVOIKTWY cuotnudtwy 6a urnopouoe va epunveloel T
npoéAeuon kat tn dlaxeipton amnd v UAn, éxt pévo tng evépyelag arld kat tng
nAnpogopiag wg pualkoU ueyédoug, ouvdedevou PdALoTa ol oTevd Ue TNV
Aertoupyia g Cwnig. H véa guaolkn kakettal pe dAoug Adyoug, va cuvavtnOel
pe Tnv BloAoyia yia tnv avakahUyel Twv BeUEAWOWY UNXAVIOUWY e TOUG OTTol-
oug n UAn ipoaapudletal, autd-opyavwveTal, dnuoupyel, anopacilel kat ouvel-
ontorotel. Kaheital emopévwg, n emotriun g Teig X\etiag va BepeMwael oe
MPWTEG ApXEQ (OXL KaT’ avdykn o€ JIKPOOoKOTIKG eT{nedo) Tn cuunepLpopd TnNg
UBLag UANG, yevikeUovtag KatdAANAQ 1) kat avatpenovtag Tig avtIAYeLlg Tng gu-
OlKNQ EMOTNNG TOU £lKooToU alwva.
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Me To mapddelyua autd prmopoUpe, TEAELWVOVTAG, va cuvoyi{ooue Ta onpa-
VTIKA, avolkTA TIPOoBAUATA TTIOU KAAETAL N PUOLKN ETILOTI N VA QVTILETWTIOEL TOV
awwva rou dpxloe. Ta npofArjuata autd sivat:

a) n dlatunwon Jag cuvernoug KBAVTIKAG Bewplag Twv AvoIKTWV GUCTNUATWY.

B) n dlatunwon uiag nmArpoug Bewpliag evoroinong Twv duvAuewy, 0To Apxl-
K9, Bepud auumav.

Y) N poéAeuan, puBuLon kat aAANAEEAPTNOT TWV MAYKOOULWY OTABEPWY TNG
(PUOIKNG.

d) n epunveia anod MpwTeg apxeg Tou delTePOU VOUOU NG BEPOSUVAUIKNG

€) n dlatunwon pag ouverolg KBavTikig Bewpiag Baputntag

ot1) N e€xviaon Twv pnxaviouwyv alayng ¢dong and tnv UAN quark atnv cup-
Batikr) UAN Tou onuepLvoU oUUMAvVTOG.

0) n epunveia ermikpdTnong g UANG €vavtl Tng avtlAng oto SLaoTeEANOLIEVO
olunav

n) n npoéAeuon TnNG Halag Twv cwuaTdiny TG MpwTtoyevoug UANG (Unxavi-
ouég Higgs).

8) n Unap&n kat mpogAeuon Tng oKOTeVAG UANG (dark matter) oto oupmnav.

1) n dlatunwon [ag ouvernoug KRavTIkhg Bewpiag g moAurhokdtnTag (kBa-
VTIKO XA0G).

Oplopéva and Ta nmpoBAruata autd eivat aMnAévdeta, dAa Bpiokovtal kovtd
otn AUom toug, dA\a eival oAU anopakpuouéva arnd autr. To BERato eival tLTa
6pta kat ot opifovteg TnG Emotung dleuplvovtal cuvexwg, mapacupovtag padi
TOUG Ta dpLa Kal Toug opifovteg ToU MONTIGHOU.

EVaAAGKTIKEG anmOYeEIq TWV HadnTwv
yia Tn doun TG UANG

Ot uabntég auxvd motelouv OTL Ta dToua eEagavifovtal wg arnotéAeopa padle-
VEQYWV JLAOTIACEWV.

Ot pabntég dev avtihauBdvovtal v padlevepyod dldoTiaon wg reavr) aubdp-
pnn dladikaoia, ald Bewpouv &TL ipokaAettal and avBpwrivn apéupaocn.

H evépyela ouvdeong kat To ENAela dlag anotelolyv 1dlaitepa SUOKOAEG Ev-
VOLEG YO TOUG MaBNTEG, elOIKA dtav dev elval eEolkelwuévol e TV eldLkn Bewpia

NG OXETIKOTNTAG.
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nuENVIKa @aivoueva

ﬂUanCIQ (e KEPAAAIO 1 5

Eicaywyr Tou paénrti
OTO KOOHO TWV TTUPNVIKWV PAIVOHEVWV

2NV el0aywYIK culTnon Tou Kepalalou propeite va poKaAEoeTe To evila-

(PEPOV TWV LABNTWV Y1A TO YVWOTIKO AVTIKEIEVO, CUTNTWVTAG YA TIG XPT|OELG TIG TTU-
PNVIKAG evEPYELag Kal {NTWVTAG TOUG va eKppdaouv TN Sk} Toug drtoyn. Apopun
Yla TN ouljTnom Knopei va arnoTeA€00UV OL EL0AYWYIKY] EIKOVA TOU kepaAaiou, 1) dla-
pAvela, éva oxXeTIKOS Kelpevo and epnuepida vy meplodikd. Emiong unopeite va toug
PWTNOETE av YVWPIJOUV EMOTHUOVEG TIOU CUVELOEPEPQAV 0T TIPO0J0 TNG EMOTIUNG
OTO OUYKEKPIUEVO Topéa (X TL yvwpilouv yia tov Métpo kat T Mapia Kioupl).

& 15.1, 15.2, 15.3 Mepiypadn Tou mupnva - padievépyeia -
TTUPNVIKEG avTIdPACEIG

2T10)O0I

O pabnmgq va:

yvwploel Ta TpwTéVIa Kal Ta VETPOVIA WG OUOTATIKA TOU TIUpPrva kat va opifouv
ToV atokd Kat padiké aploud.

opliCel Ta .odToMA £VOQ OTOLXE(OU KAl va UTtoAOYIZEL TOV aplBud Twv MpwToviwy,
TWV NAeKTPOVIWV Kal TWV VETPOViwv evdg looTOMOU.

avayvwpioet:

TO POAO Kal N GUOM TNG LOXUPYG TIUPNVIKNG dUvaung,

Tov auBdpunTo Xapaktmpa Tng padlevepyou dldcTiaong.

neptypdeel ta tpia dlagopeTikd eidn padlevepywv dlactidoewy, dlakpivovtag
TI¢ "akTivoBoAieg" a, B, Y.
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® yvwpioel karola otoixeia yia Tnv BLOAOYIKY dpdaon NG akTivoBoAiag.

® TIPOCEYYIOEL TNV TIUPNVIKY VEPYELA WG SUVALKY] EVEPYEL OUVIEONG TWV VOU-
kAgoviwv Tou TUprva Kat va tn ouvdEael ue TO ENEUUA LACaG OTOUG TIUPTVEG.

® QUOXeT(OEL TNV EVEPYELQ TIOU AMEAEUBEPWVETAL OE LA TIUPNVIKY avTidpaon e

N HETABOAY] TNG evEPYELag oUVOEONG.

oploel TNV TIUPNVIKY 0XAoM Kal v évvola g aAucldwTrg avtidpaong.

KATAVOT|OEL TNV TIPOEAEUON TNG EVEPYELAG OTN OXAOT).

YVwpioel eQapUOYES TNG TIUPNVIKAG OXAONG (TMOAEUIKEG KAL ELPNVIKEG).

TePLyPAPEL TNV TIUPNVIKNA oUVINEN KAl TOV OXNUATIONO TOU oToLXeiou Ao, oTov

"H\wo.

KATAVOT|OEL TNV TIPOEAEUON TNG NALAKAG EVEPYELQG.

® yvwploel Ta AeOVEKTAATA Artd TNV EAEYXOMEVT TIUPNVIKA OUVINEN.

AI3aoKaAia YEPIKWV EVOTHTWV

& 15.1

O Anuékprrog niioteue 6Tt Ta dropa eivat adlaipeta. Me
Taneipdpara tou Rutherford anodeixBnke Ot To ATouo €XEL
€0WTEPIKY dopn Kat avadeixBnke n Untap&n Tou BeTIKA Ppop-
TIOMEVOU Tuprva. Pwtrote Toug pabntég av ruotedouv 3Tl o
nuprivagq eivat oupnaynig 1} anoteAeitat and ukpdtepa ow-
patidla.

Emneldn) dev untdpxouv melpapatikd ) eumnelpikd dedopéva o’ autr v kKApaka
a&lomnolrjote 400 To duvaTOV MEPLOTATEPO ETOTTTIKO UNIKO (EIKOVEG, dlapdveleg, Ao-
YIOUIKO).

Toviote OTL MpwTAdVIa Kat veTpdvia €xouv axedov (dla pdala ard dLlapopeTIKO
nAektpikd @optio. Eniong étt 0 aptBudg Twv nAektpoviwy eival {cog e Tov aploud
TWV TPWTOVIWV.

() Ae(Ete oToug pabNTEG dlapdveleg e

- \ TIG OXNMATIKEG AvaNAPAOTACELS ATOUWY
_—_—_\_‘-'_—\—.
Se———

OUYKeKPLIUEVWY oTolxelwv kKat {nTrioTe
Toug va douAéPouv oe oudAdeg kal va Ka-
Bopioouv Tov atoukd Kat padiké aptoud
Touq. Na poadlopioouv Tov aplBud Twv
Aagadveiss 503, 504  VETPOVIWV Kat va ypdyouv cupBolka Ta
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lodtora. AnokaAUPte oTadlakd Tiq dlapAveleg ETOL WOTE va PMopoUv Ol HanTég
va eA€yxouv Kal tTnv opB8dtnTa Twv anavtioewy Toug. Toviote Toug &t 0 aplbudg
TwV veTpoviwy .ooutal e T dagopd: Madlikdg aploudg - atopikég aptBuog.

——————

H edva tou BiBAiou
oge gxéon ue loxupn
rnupnvikn duvaun

Eikéva ue epunveia
nuPNVIKNG duvaung
(va deixvet m duva-
un ueTa&u npowto-
viwv og Ukpo Kat
ueydAo rupriva)

Aapdvela 508 (eiko-
va 15.9, 15.18)

Me tn BoriBela oxeTiknig dlapdvelag, mpoBAnuariote

TOUG MaBnTEQ yia Tn dUvapn TIou ouyKpa-
Tel Ta mpwtdvia otov nuprva, Tovifovrag
OTL TO H€yeB0G Tou TUpNva eivarl oAU -
kpd (10-15 m). TovioTe Toug ot

® Qv HETAEU TWV CUOTATIKWY TOU TU-
priva (mpwtoviwv) ackouvtav pévo n nhe-
KTpooTaTtikr) duvaun o nuprjvag 8a dlaAvovtav.

® 1 LlOYXUPY] IUPNVIKY dUvaun aogkeital étav Ta cwpati-
dla Bpiokovtal og andotaon pkpdtepn ard 10-15m.

Me tn BorBela g dlapdvelag eEnyrote yLaTi KAroLoL Ttu-
priveq dlaoTiwvTal aubdpunta, Xxwplg avBpwrtivn - eEWTEPIKNA
napgppaon.

Oplote €rol ta padievepyd otolxela kat CUVOEDTE TNV evE-
pyela 1tou ekAUETAL KATd TN dLA0TIaoT) TOUG [ TIG AKTLVORo-
ANeg (padlevépyela).

XpnoluomnowwvTag Tig avtioTolxeg elkdveg Tou BiRAouU M)
OXETIKEG dlagpdveleg ipokaléate oulrtnon. Mpoaodlopiote
TIG OOTNTEG TWV AKTIVOBOALWY e BAOT TN SLIAPOPETIKY) OU-
MIePLpopd Toug OTo NAEKTPIKO TIEdIo 1} HayvnTiké medio kat
TO dlapopeTIkS Babud anoppdenaong Toug and tnv UAN.
ZnmoTe, yla apddelyua, Toug HabnTég va nmpoadlopiocouv
and Tnv avtioTolyn eikdva roleg and TIG aKTIVOBOoA(eg arote-
Aouvtal and gopTiopéva ocwuartidla. Kabopiote étol ta da-
POPETIKA £(dn aktvoBoAiag a, B, Y.
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Me Bdon Tiq OXeTIKEG DlAaPAVELEG 1] TIQ AVTIOTOLXEQ EIKO-

Aapdvela epunveia
aktivoBoAiag a,B

\ veg Tou BiBAlou Ba prnopouaoarte va ouln-

TAOETE YIA TIG padlevepyEg dlaomdoelg a
Kat B kat va {ntoete and Toug pabntég
0ag va uttoAoyioouv Tov Hadlkd Kal aToL-
k6 aplBud Twv BUYATPIKWY TIUPTIVWY. ZTN
Ouvéxela TovioTe Toug OTL 08 AUTEG TIG dla-
omdoelg €xoupe HETABOAN TOU aTopkoU aplBpou Tou unTpL-

koU Tuprjva e arnotéAeopa o Buyatplkdg MUPVAG VA AVAKEL 0 JLAPOPETIKO OTOL-
xelo dnhadn] €xoupe petaotolxeiwaon. Toviote Toug &t N LETABOAY] TOU ATOWIKOU
Kat Tou padikou aplbuou oe uia didomaon anj B ekppddlel tn dlatripnon nalag
(mpooeyyloTikd) kat Tou NAekTplkoU PpopTiou.

-

AktwvoBoAia
unéBapbpou

B

BioAoyikd
anoteAéouara

B

BioAoyikeg ermidpd-
oel§ ¢ axtivoBoAiag
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To ME «aktivoBoAia urtoBdBpou» anotelel Lovadikn eu-
Kalpia melpauatikng HEAETNG NG aKTVORoAag Tou pag Ka-
TaKAUZeL Xwplg va pogpxetal arnd oUYKEKPLUEVN padlevep-
YO rmyn.

Emneldr] ol HeTprioelg £xouv oTatioTikd Xapaktripa 6a rnpé-
TIEL VA TIEPIUEVOULIE HIA WPA 1) TIEPLOCATEPO V1A va JLATIOTW-
ogoupe av undpxel dlagopd. H aktivoBoAia urtofdBpou aro-
Telettal kupiwg and aktiveqy.

Xpnotluorolote Toug oXeTikoUg Tiivakeg Tou BIBAlou N
TNV avtioTolyn dlapdAvela Kal EMONUAVETE TL N BLOAOYLKY
Opdon tng aktivoBoAiag eEaptdral and To (50 TNG AKTIVO-
BoAlag kat ard v evépyela rou arnoppopdrat. Eniong étt
6ol ol AvBpwriol ipooAapBdvouv aktivoBoAia rou poép-
XETaL and PUOIKEG TINYEG.

O1 pabnTég mou Ba ekdNAWOOUV TO OXETIKO eVOLAPEPOV
propoUv va avaAdBouv OXeTIKN epyacia e Bdon ta «deite
KAl autd», OXETIKA E TIQ TINYEG padlevépyelag, TIG Arnopo-
pouUpeveg ToodtnTeg arnd Tov avBpwTivo opyavioud, Tiq Tl
MTWOoELG Kal Ta JETpa pootaciag . Aol OAOKANPWoouV
NV gpyacia Toug urmopouv va Tnv mapoucildoouy ot TAEN
KQlL va ETTAKOAOUBNOEL OXETIKY) U TNOM.



& 15.3

YnievBupioTe oToug HaBNTEG TNV €vvola TNG SUVAMIKNG

evépyelag.

2’ éva dtopo ta apvnTikd nAektpdvia
gAKovTal He NAEKTPIKEG duvAELg amd To
BeTIKA popTIouévo nuprjva. Ta nAektpdvia
€XOUV DUVALKY) EVEPYELA. ZTO ECWTEPLKO
Tou Tuprjva ekdnAwvovtal peta&l mpwto-

viwv Kal veTpoviwv oL LoXUupEg MUPNVIKES duvApelg. Ta MPwTdvia Kal Ta VETPOvLA
€xouv duvapikr) evépyela. Emeldn ol loxupég upnvikég duvduelg eival oAU Loxupo-
Tepeg amnod TIG NAEKTPOAYVINTIKEG Ol SUVAILKY evEpYELa TUVOEONG TWV NAEKTPOVIWY
atov nupnva eivat repirou 1000 popEg peyaAUtepn ard Tr SUVALKY) EVEQYELD TWV
nAektpoviwv oto dtopo. M autd to Adyo kat oTig MuPNVIKEG avTidpdaoelg ekAUeTal
TIOAU PeYAAUTEPN EVEPYELQ CUYKPLTIKA IE TIG ATOMIKES (XNMIKES) avTIOPATELS.

Mupnvikn oxdon

XpPNOoWoTolwvTag tn OXETIKA dlapavela 1) Tnv avtiotoxn
elkéva tou BiBAiou emonudvete TV looduvapia UeTagu pd-
Cag kat evépyelag. Toviote OTL o€ A upnVIKY avtidpaon,
onwg Kal oe kdBe avtidpaon n ouvoAlkr] evépyela dlatnpel-
TaL YrevoupioTe oToug HabnTég TNV avTLoTOoLK(a [E TIG XNMI-
K€G avTIdPAOELQ Kal ETIIONUAVETE TNV dlagopd oTnv KALaka
600 apopd TNV MaAPAyOUEVN EVEPYELQ.

EEnynote oToug HaBNTEG TO UNXAVIOUO TNG TIUPNVLKNAG
oxdaong e Bdon v dagdvela kat NTAoTe Toug va Bupn-
BouUv 1o ENelupa palag. Pwtriote toug and nou Bewpouv
OTLTIPOEPXETAL N EVEPYELA TTIOU EKAUETAL KATA TN OXAOT TOU .
Eruonpdvete 6t katd TG mUpnVIKEG avTIOPATELG EXOULE Bla-
TAPNON Tou aplBoU TwV VOUKAEOVIWV Kal TOU NAEKTPIKOU
popTiou Kal ue Bdon autd InTrjoTe TOUG va urtoAoyioouv

TWV ATOMIKO Kal padlké apldud evég amd

N

Toug duo BuyatpikoUg TIUPKVEG.

TovioTe oToug padntég ot n avtidpa-
on oxdong pnopel va npayparornoindei oe
apkeToug dlapopeTikoug ouvduaououq.
‘Etol katd TN oxdon tou oupaviou - 235
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dev POKUTTTOUV TIAVTOTE BAPLO Kal KPUTTTO, AAAA UTIdpXouV Tiepimou 25 dlapopeTL-
k&g duddeg BpauaudTwy.

Av KAmolog pabnTrg pwTroeL arnd TIoU TIPOEPXETAL TO VETPOVLO TIOU anatteital
yla va Eekivroel pa aAuctdwTtn avtidpaon eEnyrote OTL UNAPXEL |ULa EEWTEPLKY TIN-
Y1 vetpoviwv, cuvriBwg éva ototyelo rou dlaoTtdTal e EKTTO-
W vetpoviwy, onwg 1o BnpuAio (Be) étav Boupapdifetal
Je owpdrTia a.

2tnpi&te éva vrouwvo kal tornobeteiote AAAa duo Tiow
Tou €10l Wwaote dtav To MPWTOo VIOUIVO TECEL va pi&elL ouyxpo-
Vg Ta dA\a duo. Metd tortoBeteiote ta 4 vrduwvo micw anod
Ta duo, 8 miow arnd Ta 4 kat K.o0.K. AlaTAETe TA VTOUIVO e TE-
MNE aAvodwrry TOLO TPATO WOTE va TIEooUV GAa SIAaSOXIKE apoU XTUMHOETE

avtidpaon ,
TO TIPWTO.

TovioTe ToV QVTIOTPOPO XaPAKTAPA TNG CUVINENG OE OXE-
on ue ™ oxdon. Emonpudvete duwg tL kat otig duo, 1 uala
TV MPOoISVTWYV eival uKpoTeEPO amd TNV LAla TwV apXIKWV
nuprivwv. H dlapopd palwv ekppdlel To ENeIUUa HAlag Kat
QVTLOTOLXEl OTNV KIVNTIKN EVEPYELA TWV TIPOIOVTWY TNG avTi-

Mupnvikr ouvtnén dpaong.
Toviote 61N NALAKT] eVEPYELa MPOEPXETAL QTG MUPNVIKT

ouUvTnEn. Ztov 'HAlo éva mpwTOVIO HETATPEMETAL OE VETPOVIO |UE EKTTOUTTY EVOG TTO(-

Tpoviou Kat evég avtiveTpivou. TeAlkd and duo MPwTOVIA EXOUE TNV MApAywyr)

evog nuprva deutepiou.

Eruonpudvere:

e 4TI n nupnvikr ouvtnén anattel tepdotieg Bepokpacieg. ZTo yeyovog autd

ogeiletal n duokoAia emniteu&ng NG eAeyXOEVNG TIUPNVIKAG CUVTNENG.

® T1a BeTikd anoteAéopara and T XEron TG NUPNVIKAG evépyelag. MNpog auth

kateUBuvon propeite va a&loToNoeTe TA MAPAKATW oTolxela:
0 évag otabudg mupnvikAg evépyelag Loxuog 1000 MW xpnotuortotel 25 tévoug
Kauaoiou To Xpovo Kat tapdyel 25 TOVOUG KATAAOTwWV.

O évag BepponAekTpikdg otabudg idlag
LloxUuog xpnotuorolei 2.500.000 t6-
voug dvBpaka kat mapdyet 6.500.000
Tévoug CO,, 9.000.000 tévoug SO,
kat 4.500 Tévoug NO,,.

Opddeg pabnTwy propouv va dlepeu-

130



VIAOOUV TIG OIKOVOIKEG, TEXVOAOYIKEG Kal TIEPIBANNOVTIKEG SLAdIKATI(ES KAl ETIITTW-
oelg amnd TN XPrion OPUKTWV KAUCT{UWY, TIUPNVIKAG KAl NALAKNAG EVEPYELAG YA TNV
e€EUMNPETNON TWV AvayKWV TwV oUyXPovwV Kovwviwy. YTiodel&te otiq ouddeg va
JlePEUVHIOOUY TA BEATA CUCTNUATIKA KAl CQALPIKA TIPLY Ka-
TaAr&ouv oe ouunepdopara. Mmnopeite va opyavwoeTe Jia
ouliTNoN METAEU TWV OPAdWY UETA TNV OAOKAjpwON NG
€peuvag.

Pwtriote Toug pabntég mnotég eivat oL opoldTNTES Kalt ot
dlapopEg avdpeoa otn SLAoTaon a Kal TNy TIUPNVIKY oxAaon
(kaw oTig duo TepuTTwoelg évag ruprjvag daoridrat). H did-
oraon a Ouwg yivetat cuvriBwg aubBdpunta Kat POoKUTTTouV
duo Tuprjveg pe PeydaAn diagpopd otn pdla eve n oxdon yivetal pe BouBapdioud
and vetpovia kat odnyel oe duo Bpalopara oxeddv iong Halag.

ZulNTOTE LE TOUG LaBNTEG TIwg oL duo apxEq dlatrpnong HAlag kal evépyelag
ouvduddlovtal oe pia eviaia apxn dtatripnong Tng HAlag Kat Tng evépyelag, HEow
g e€lowong E=m-c’.
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2TOIXEIWON CWHATIA ALY V.V Ie 16

Aopn TNG UANG - ZTOIXEIWAN CWHATIO

Eloaywyikn dlapdvela

& 16.1, 16.2, 16.3 ZTOIXEIWAN CWHATISIO - OEPENIWDEIQ
aAAnAemdpdAcelg - dnHIoUPYia TOU CUHTIAVTOG

2T16XO0I

O pabntig va:

yvwploel og TIOAU YEVIKEG YPAUMES TO POAO TWV ETUTAXUVTWY KAL TWV QVLXVEU-
TWV oTN PEAETN TNG SOUNAG TNG UANG.

0p(Cel TIG SUO OIKOYEVELEG TWV OTOIXELWDWY CWUATISWV.

yvwploel TG Téooeplg BepeMwdelg aMNAeTIdPACTELS.

yvwplioel Tt orjuepa oL puUaikol Bewpolv 4Tl ol AAANAETUSPATELG TIPAY|IATOTIOL-
ouvtal HEow TNG avtaAlayng owuaTIdiwy - popéwv TNG aNnAemidpaong.
yvwpioel ™ Bewpla Tng ueydAng €kpnéng kat T dladikacia g otadlaknig dia-
poporoinong Twv aAANAerdpAcewy ard pia apxikd eviaia alnAemidpao.
yvwpioel ta dtadoxikd oTtddla oxnUaTiopoU Twv dopwv Tng UANG, and Tig
an\oUoTePEG OTIG TILO OUVOETEG.
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A13a0oKaAia JEPIKWV EVOTHTWV

& 16.1

Erutaxuvtég

_—I—J
—

Aoury g UANG
Kat kKAluaka

YrievOupiote otoug uabntég to mel-
paua tou Rutherford kat pwTrjote TOUg
nwg 6a propouoaie va SlepeUVHOOUE
TO E0WTEPIKOS TOU TUprva. (Xpnaoluorol-
wvTag BAatTa peyalUtepng evépyelag
and Ta cwuatidla a tou Rutherford).

Emonudvete OTL OTOUG ETUTAXUVTEQ
XPNOLOTIOoUVTAL NAEKTPIKA KAl ayvn-
TIKA tedia yla tTnv mapaywyr) cwuatt-
Slwv pe oAU pueydhn taxutnta (evép-
YELQ), EVW Ol QVIXVEUTEG Kataypd@ouv
Ta véa owpatidla rou rpokUnTouv and
TIG avtidpdoelg HeTa&l TwV CUOTATIKWY
TOU TUpnva.

YrievBupiote otoug uabntég ) pa-
dlevepyod dldomaon B kat TovioTe Toug
61t Ta mpwTtdvia Kat Ta veTpovia dev &l
val oTolXelwdn cwudTtia aAAd anote-
Aouvtal anod Koudpk. AvtiBeta To nAe-
KTpOVIO Bewpeltal OTOIXEIWDEG.

Me xprion tTng elkévag tou BipAiou
Va ETONUAVETE OTOUG HaBNTEG OTL TA
OTOLXEWDN owaTidla opadorololvral
o€ JUO OLKOYEVELEG: TA KOUAPK Kal Ta
Aerttévia (oL pabntég dev xpetdletal va
ArouvNoveUOooUV TOV TIiVaKa TwWV OTOL-
XELWdWV owUaTIdiwy).
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Aoun g UAnG kat
aMnAerudpdoelg

Ot aMnAerudpd-
O€LG Kal Ol POPE(S
T0UG
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& 16.2

® Eriionudvete 6Tl OAeG oL ANANAeTIL-
dpdoelg rou eugavifovral oto olumnav
avéyovtal oe T€00ePIg OeeMWDELG OA-
AnAerudpdoelg

Ae(Ete pe enorttikd Tpdo Ot

® SUO QOPTIoUEVA CWHATIOLa AAAN-
Aerudpouv avtaAdoodvTag wTovia.

® Ta koudpk oxnuatiCouv Mpwtdvia
Kal vetpovia, kaBwg aAAnAemidpouv
loxupd avtarldooovtag yhoudvia.

Mrmopeite va elodyeTe TV évvola TnG
euBEéAelag TNG aAAnAemidpaong Aéyo-
vtag ot Ta popTia 600 pakpld Kat av
BpeBouv urnopouv va avtaAA\doaouv pw-
TéVIQ, Kal €Tol aAAnAeTudpolv: Ot nAe-
KTPOMAYVNTIKEG SUVAELG €XOUV ATtELpN
epBéAela. Ta koudpk avtalAdooouy
yAoudvia kat aAAnAerdpoulv pdvov dtav
Bpilokovtal 0To E0WTEPIKS TWV MPWTO-
viwv kal vetpoviwv. OL loXUpEG SUVAELQ
€xouv TIOAU [ikpr epBélela: 6oo eival ot
JlaOTACEIG TWV VOUKAEOVIWV.

Me tn BonBela Tou nivaka erudeiEte
OToUGg MaBNTEQ Toug Ppopeig, TNV eUPE-
Aela KalL TN OXETIKN LoXU TwV aAAnAer-
dpdoewv. BeBaiwg dev undpxet Adyog ol
HaBNTEG va aropvnoveloouV TO OXETL-
K6 Tivaka.



H e&éMi&n
TOU OUMMavtog

Ot aMnAerudpd-
O€LG KAl Ol POPE(
TOUG

& 16.3

® Erionudvete 6TL 1 anoudkpuvon
TwV YaAa&lwv arotelel Loxupn EvOelén
611 TO oUMav SIAOTENNETAL

Me 1 Bor|Bela Tng eikdévag deiEte Ta
dladoxikd otddia eEENENG Tou guumna-
VTOG arnd Tn oty TNG MeYAAng ékpn-
&ng (Big Bang). Emonudvete 6tin xpovt-
kA eEENIEN xapakTnpiletal amnd tn dia-
OTOMY| Tou oupurnavtog pe adyxpovn Yu-
&n, anoouleu&n Twv aAANAETIOPATEWY
Kat dladoxkr] dnuoupyia cuvletdtepwv
Sopwv UANG. ducoikd dev anatteital ot
pabntég va anopvnpovedcouv ta dlado-
XIkd otddia.

Pwtote Toug padntéq ylati otn ovy-
XPOVN ETOXN 1N MEAETN TWV OTOLXELWDWY
cwpatdinv ouvdgeTal pe T dnuoupyia
TOU oUUnavTog.

Mati cupewva pe t Bewpia Tng e-
YAANG €kpnéng, Ta npwta deutepOlerTa
peTd T dnpuloupyia Tou, To cuurnav ano-
Teleito and cwpatidia ou eixav oAU
UPnAEq evépyeleg Kal Tav avtiotolxa
JE Ta cwpatidla rmou napdyovtatl Katd
TIG OUYKPOUOELG OTOUG ETITAXUVTEG 1
npopA€novtal and Tig Bewpieg Twv oTol-
XELWSWV OWHATIOWV.
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ZUPTTANPWHATIKI YVWOT)

Ta Aemtévia eivat onuelakd owpatidla LeTa&l Twv oroiwv ackou-
VTl BAPUTIKEG, NAEKTPOUAYVNTIKEG Kal aoBevelq aAnAemidpd-
0€lg Al dev aoKOUVTAL LOXUPEG.

MeTta&U Twv KoudpK ackouvTal Kal ol TEooePLS BeeAlwdelg aANAeTISpAoELg
aM\d Ta koudpk dev eugavifovtal eAelBepa énwg Ta Aetrévia. Ta owpartidia,
OMWG TA VOUKAEAVIA TA OTTO(0 GUMIIETEXOUV O€ LOXUPES AANAETIIOPATELSG OVO-
pdlovrat adpdvia. Ta adpdvia dlakpivovtal oe Bapudvia kat peodvia. Ta Ba-
pudvia, 6w To TMPWTOVLO KAl To VETPOVIO arnoteAouvtal and Tpia koudpk
ev® Ta peodvia, dnwg Ta moévia Kal Ta kadvia arotehouvial arnd €va Koudpk
kat éva avtikoudpk. OAa ta adpdvia, akdun Kat To TpwTtovio, eival aotabr) dn-
Aadr] dlaonwvtal oe dAANa arniolotepa owuatidla.
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