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KE®AAAIO 3 ENEPTEIA TOY HAEKTPIKOY PEYMATOZ

AISCKTIKOI oToXOl

O padntAig va amokTnoel TIC akOAouBeg IKAVATNTEG:

. MNeptypdgel nelpaupatikry dadikacia kat oxedldlel Tnv avtiotolxn melpauatiky ddtagn
pe Tnv omoia uropel va peTprioel Tn BepudtnTa mou petagépetal and €va avtiotdmm,
arté Tov omnoio diEpxeTal NAeKTPIkS pelpa, TPoG To TEPIBAANOV Tou. EEnyel nwg uro-
poUue va BpoUpe Melpauatikd Tn oxéon Tng BepudTnrag pe Tnv €vraon kal To XPo-
vo JlENEUONG TOU NAEKTPIKOU PeUMATOG KABWG Kal e Tnv avtiotaon Tou aviiotdm.
Alatuniwvel To vOopo Tou Joule kat To xpnouomnolel otnv emiluon an\wv TPORANUATWY.

. Epunvelel Bewpntikd 10 ¢awvduevo Joule, ouvdudlovtag 1o 1dn YVwoTd TOU HIKPO-
OKOTILKO HOVTEAO TNG SOoMUNAG Tou HETAANIKOU aywyou, Tn UIKPOOKOTIKY TIPOEAEUOT TNG
Beppokpaciag kal Tou nAeKTpikoU PeUPaATOQ.

. MNeprypdpel kat eEnyel TN Aeitoupyia NAEKTPLIKWY CUOKEUWV — EPAPUOYWV TOU PAVO-
pévou Joule.

. Meplypd@el TIG HETATPOTEG EVEPYELAG TIOU CUMBaivouv 0g YvwoTEG and tnv Kadnue-
PN 1 OXOANIKN| eumelpia Tou, NAEKTPIKEG OUOKEUEG. Mpoadlopilel Ta Kowvd Xapaktnpel-
OTIKA TOUug Kal TIG TpoUmoBEoelg Aeitoupyiag Toug. ZxedIAdel Kal ouvapUoAoYel KUKAW-
Ma Tou meplhauBdvel pratapia kat nAeKTplkd Kvntipa, WoTe O KWNTAPAG va Ael-
Toupyroel. Xpnoluomolel aumepOUETPO Kal BOATOUETPO, Yla va PETPA TNV NAEKTPIKN
Tdon ota dkpa Tou KvNTrPead Kal TNV €viaorn Tou peluatog Tou JEPXETAL ar’ auTtov.

. 2& KUKAwHa énwg autd Tou TeplypdpeTal oto oTdxXo (D), ePapUdleL TIG OXETELG UETA-
EU TwV PeYEBWV: NAEKTPIKY) eVEPYELA TIOU HETAPEPEL TO NAEKTPIKO PeUA OTOV KIv-
TpPa, dlapopd duvaukoU PeTAEU Twv TIOAWV TOU, QOPTIO TOU MPETAPEPETAL OE OpPL-
ouévo xpévo amd Tov évav MOAo Tou otov AAAo, évtacn Tou NAEKTPIKOU PeUUATOq
mou d€pxeTal and Tov Kivnmrped. AModelkvUel Tn OXE0M TNG eVEPYELAG TIOU WETAPE-
PEL TO NAEKTPIKO pelua OTOV KIVNTHPA, O CUVAPTNON MPe TNV €vIaor] Tou, To XPOvo
Aertoupyiag kat Tnv nAekTPLkr Tdon otoug éAoug Tou. Na e@apudlel Tn oxEon auth
otV eriluon an\wv TEORANUATWV.

. OpiCel kat urtohoyiZel TV 1oXU Hag NAEKTPIKAG UNxavrg. Alakpivel, avagépovtag napa-
delypata, TG évvoleg «loXUG» KAl «EVEPYELQ».
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Baoikd SI60KTIKG BAMOTO VIO TV EMITEVEN TWV OTOXWV

§3.1 OePUIKA ONOTEAEOHOTO TOU NAEKTPIKOU PEUMOTOC

Ztoxoc 1

Q Meprypdeel melpapatikn dadikaoia kat oxedldlel TNV avtioTolxn MELPAUATIKY ddTagn
Me Tnv oroia propel va petpriost T BepudTnTa TOU PETAPEPETAL ATO €va avTloTd-
™, and Tov oroio JEPXETAL NAEKTPIKO peUpa, TPOG TO TEPLBAAOV TOU.

Q E&nyel nwg propoulpe va BpoUue MELPAUATIKA T oX€on NG BepudtnTag pe tnv évra-
on Kat To Xpovo OEAeUONG TOU NAEKTPIKOU PeUNaToq KABWG Kal pe Tnv avriotaon
TOU avTioTtdrn. Alatunwvel To vopo Tou Joule kal To xpnowdomnolel otnv emiluon anAwv
TPOBANUATWY.

Me N BoriBela melpduatog enidelEng (KUKAwUA Tou TiepAapBAveL nhe-
KTPIKO AQumtripd 1} BepUISOUETPO e NAEKTPIKO QVTIOTATN) KAl avagopEg
otV Kabnuepwvn eunelpia, kKateubUuvw Toug LaBNTEQ OTO CupmnEpacua OTt
«av amnd évav avtlotdrn JEPXETAL NAEKTPIKO pelua, TOTE PeTagEpeTal anod
autdv mpog To mePBAAOV Tou BepudtnTar». Avalntw padi pe Toug pabntég toug mapd-
yovteg amnd toug omoiouqg eEaptdral To TIOodV NG NAEKTPIKAG EVEPYELQG TIOU HETATPE-
netal andé €vav avilotdin oe woduvauo 1ocd Bepudtnrag. Toug KaBodnyw wote va
SlaMoPPWOooUV UTOBETELG Kal va avapwtnéolv yla Tn Pop®r) Tou GualkoU VOUOoU Tou
propel va loxuel JETAEU TNG NAEKTPIKNAG EVEPYELAG TIOU UETATPEMETAL O BepudTnTa and
évav avtiotdrtn avriotaong R, étav diépxetal NAEKTPIKO pedua évraong | and autdv yla
OpPLOPEVO XPOoVIKO dldotnua t.

EENyw pe molo tpdmo prnopoupe va eA€yEoupe TMELPAUATIKA TIG UTIOBE-
0€1g Mag Kal va «gEavaykdooupe» Tn GUOoN va pag arokaAlyel Ta HUOoTL-
K& TnNg. @€tw oToug MABNTEG TO epWTNuUa: «Mwg pnopw va Bpw melpa-
paTikd éva @uolkd vopo, étav urnoylddopal OTL KATolo PUOIKS UEyeBog
eEaptdral and T HeTABOA dUo 1 MePLOTOTEPWY ANWY UEYEBWY, OTIWG
oupBaivel otnv Tpokelpévn mepimtwon;». Toug unoBonbw, WoTe va SLIAUOPPWTOUV UAVOolL
Toug TNV ardvmon: «Katd tnv melpauatikry dadikacia ¢povtilw va PeTaBdAw KABe
@opd éva pualkd péyebog, dlatnpwvtag OAa ta AANAa otabepd».

Epapudlw to yeviKO autd kavdva yla TNV Melpauatikn empBepaiwon Tou vopou Tou
Joule.

Zntw amd Ttoug Mabntég va mpotelivouv Tpdmoug pETPNoNng kabevdg amd Ta HEYEDN
mou BéA\oupe va ouoxetiooupe, pe BAoN TIG PEXPL TWPA YVWOELS TOug amd TN Bepud-
NTA KAl TOV NAEKTPLOMO.

>xedldlw pa Telpapatiky dtdtagn, olppwva e TIG TEAIKEG TIPOTACELG
KAl Toug otdyoug Tou dlapopPwnkav amd Tn ouldiTnon mou TpPonyrnen-
KE Pe TOUGQ paBnTEG. Eee doov elval epIKTO, MPAYUATOTIOW) TA OXETIKA
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nelpduara Kal {ntw arnd Toug HabnTteég va kataypdyouv Ta melpauatika dedopgva. Ako-
AouBel enegepyaoia Twv MEPAUATIKWY JESOUEVWY, OXEDIAOUOG TWV AVTIOTOLXWV YpaPn-
MATWV KAl ouvaywyr] CUPMEPACHATWY.

YroBonfw Toug padNTEG va KAVOUV YeviKEUON TWV TEPAMATIKWY AMOTEAECUATWY Kal
va JlaTUMWOOUV AEKTIKA Kal Je Padnuatikr) pop@r) to vopo tou Joule.

Zntw and Toug pabntég va epapudéoouv To vOopo Tou Joule oe amhd
apBuNTIKA mpofAuata: YroBonbw Toug HabnTég va ermAUoouUV amid mpo-
BAuata mou oxetiCovral pe to vopo tou Joule. Mpoodlopilw capwg ta
== dedopéva kat Ta nToupeva KAbe TPOoRAAUATOG, KABWG Kal Ta BrAUATA TNG
61061Kacnaq eniluong. KdbBe pabntng epydletal pévog Ttou. Amavtw OTIG aropieg mou
avaduovtal katd tn dldpkela NG epyaciag kdbe pabntn.

Ztoxo¢ 2

0 Epunvelel Bewpntikd To Qawvéuevo Joule, ouvdudlovrag To 110N YVWOTO TOU UIKEO-
OKomké HOVTEANO NG SOoUnG Tou HETAAIKOU aywyou, TN HIKPOOKOTIKY TIPOEAEUON TNG
Beppokpaciag Kal Tou NAeKTPIKOU PeUNATOq

Zntw arnd Toug Mabntég va avatpg€Eouv OTn MPIKPOOKOTIKY SO Twv
METAAIKWY aywywv yla va gpunveloouv to gawvéuevo Joule. Toug umev-
Bupilw ™ oxéon Bepuokpaciag — KIVNTIKNG eVEPYELAG TWV JOMIKWY ABwv
evdg UAIKOU Kal Tnv évvola Tng BepUIKnG evépYElag owuaTtog. Toug uro-
Bonbw va ouvdudoouv TIG EUTIAEKOUEVES UIKPOOKOTIKEG dladlkaoieq (Kivn-
on eAelBepwv NAekTpoviwv péoa oe NAEKTPIKO TEed(o, oUyKpouon eAeUBEPWV NAEKTPO-
viov Kat 16vTwv Tou PETAAIKOU TIAEYUATOG KTA), WOTE va UMOPECOUV va TEPLYPAYouV
TO MIKPOOKOTIKO MNnxaviopd auv&nong tng Bepupokpaciag peTaAkoU aywyou amd Tov
omoio dlEpxeTal NAEKTPIKS pelpa.

Ztoxo¢ 3

Q Meprypdeel kat eEnyel ™ Asttoupyia NAEKTPIKWY CUCKEUWV — EQAPHOYWY TOU (ALVO-
pévou Joule

ntw and Toug MABNTEG va avapEPOuV CUOKEUEG, YVWOTEG amd Tnv
KaBnuepwvry wr), Twv omolwv n Aertoupyia otnpifetal oto eawvduevo Joule.
Na Tig meptypdyouv kat va Tig oxedldoouv oxnuatikd. Toug {ntw va ava-
AUoouv Tov TPOTO AelToupY(ag AUTWV TWV CUCKEUWY, CUNPWVA HE TIG YV®-
O€1G TIOU AréKTNoav OXETIKA Pe To ¢awvouevo Joule.
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§3.2, 3.3, 34, 35, 3.6 BionoyIKQ, XnUIKG, HOYVNTIKA ONOTEAEOMATO TOU NAEKTPIKOU PEULC-
10G. HAEKTPIKA Kol UNXAVIKA EVEPYEIO KO 10XUC

Ztoxoc 4

QO Meptypd@el TIG HETATPOTIEG EVEPYELAG TIOU OUUBaivouv 0e yvwoTtég amd tnv Kabnue-
PN 1§ OXOAIKY] eumelpla Tou, NAEKTPIKEG OUOKEUEG.

Q0 Mpoodlopiel Ta KOWA XAPAKTNPELOTIKA TOUug Kal TI§ TpoUlmnobéoelg Aettoupyiag Toug.
2xedldlel kal ouvappoloyel KUKAwPA Tou TepIAaUBAvel prnatapia Kal NAEKTPIKS Kivn-
TPQ, WOTE O KIVNTMPAG VA AEITOUPYNOEL.

0 Xpnoworolel aumepdUETPO Kal BOATOUETPO, Yld va METPA TNV NAEKTPIKA TAON OTd
dkpa TOU KIVNTHPA Kal Tnv €vtaon Tou pelpatog Tou dépxetal ar’ autdv.

ZnTw and Toug MadnTég va avapEpouv NAEKTPIKEG CUOKEUEG amd TNV Kadnueptvi Toug
eunelpia kal va meplypdyouv TIG UETATPOTIEG evépyelag Tou oupPaivouv katd Tn Aet-
Toupyla Toug. Toug KaTeuBUVW va TPOCdIOP(COUV TA KOWVA XAPAKTNPELOTIKA OAWV aUTWV
TWV NAEKTPIKWY CUOKEUWV: a) €xouv dUo moAoug, B) otoug TOAoUG Toug epapudletal
NAEKTPLKA TAON, Y) ar’ auTég JIEPXETAL NAEKTPIKO peUa, 3) UETATPETIOUV TNV NAEKTPL-
K] evépyela oe evépyela AANNG MopPPNG.

2UVapPHOAOY®W KUKAWMA TIOU TEPINAMBAVEL NAEKTPIKY) TNYH}, POOOTATN,
KNTAPQ, aunepOueTpo Kat BoAtduetpo. O Kivntripag pnopel va avugo-
VEL KPS Bdpog pe Tn Boribela vrpatog. Me To QUMEPOUETPO PETPW TNV
€VTaoM TOU NAEKTPIKOU PeUNATOG TIoU JIEPXETAL MO TOV KvNTAPA Kal He
TO BOATOMETPO, TNV TAON OTa dKkpa Tou. ZnTw amd Toug Mabntég va meplypdyouv Tiq
METATPOMEG eVEPYELAG KATA Tn Aettoupyia Tou kvnmpa. ANAlw tnv évtaomn tou peu-
patog kat v tdon ota dkpa Tou Kal InTw and Toug Padntég va SlapuopPwoouV UTo-
B€oelg yla va eEnynoouv, oTn YAWOOA NG eVEPYELAG, TIG TAPATNEOUMEVEG LETABOAEG.

Ztoxoc 5

0 Ze KUKAwUa OTwg autd Tou TIEPLYPAPETAL OTO OTAXO (D), ePaPUOleL TIG OXETELG UETA-
EU TwV PeyeEBWV: NAEKTPIKY EVEPYELA TIOU UETAPEPEL TO NAEKTPIKO pelua OTOV KIvNn-
™pPa, dlapopd duvaulkoU PETAEU Twv TOAWV TOU, (POPTIO TIOU HETAPEPETAL O OpL-
ouévo xpévo amnd tov évav TOAO Tou OTov AANO, €vtaom Tou NAEKTPIKOU PeUlaTog
Tou JLEpXeTal and Tov Kivntripa.

0 AnodelkvUel T OXE0MN TNG EVEPYELAG TIOU WETAPEPEL TO NAEKTPIKO pelpa OTOV KIvNn-
P, 0g ouvdpTNoN Ke TNV €vtaor] Tou, TO XPOVO AelToupyiag Katl TNV NAEKTPIKY Tdon
otouq TéAoug Tou. Na epapudlel TN oxéon auty oty eriluon an\wv TEORANUATWY.

2xedldlw otov mivaka kat {nTw amd toug pabntég va avtypdyouv oTo
TeETPAdI0 TOUG KUKAWMA Tou TEPIAAUBAVEL NAEKTPLKY TMYH, NAEKTPIKN
OUOKeun (Yla Tapddelypa NAEKTPIKG KIvNTAPa), AUMEPOUETPO Kal BOATO-
METPO ouvdedeEVO OTa AKPA TNG CUOKEUNG. YoBonbw Toug Habntég va
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ouvdUAoOouV TIG NON YVWOTEG TOUG OXEOELG METAEU TWV EVVOLWV: NAEKTPIKN EVEPYELA —
NAEKTPLKA TAomn — NAeKTPIkS PopTio — €vraom NAekTplkoU pellaTtog, Kal va uroAoyioouv
TNV NAEKTPIKN EVEPYELQ TIOU KATAVOAWVEL N NAEKTPLIKH OUCKEUN).

YroBon0w Toug padnTég otnv eMAUOT OXETIKWYV TPORANUATWY Pe Tov TPAO Tou ava-
Pépbnke otnv avdiuon Tou oTdXOoU Y.

Ztoxoc¢ 6

Q OpiCel kal utoAoyiCel TV oYU Hlag NAEKTPIKNG Unxavng. Alakpivel, avapgpovtag napa-
delypata, TG €vvoleq «lOXUG» KAl «evEPYELa».

Zuvappoloyw TdAL T ddtagn mou avagEpdnke otnv avdAuon Tou OTo-
Xou 5. Tpo@odoTw TOV NAEKTPIKO KIvNTPA HE OLAPOPETIKEG TATELS Kal
NAeKTPIKA pedpata. Zntw and Toug Habntég va ouykpivouv tnv evépyela
Kal Toug xpdovoug Tou anatrtolvtal yla tTnv aviywon tou Bdpouqg oe KAbe
nepimrwon. Elodyw v évvola g 1oxXUog piag Pnxavig Kat emdlokw péow mapadely-
MATWV OOTE oL HabnTég va dlakpivouv TNV wPENUN evépyela Tou amodi(del pia ouokeun
and Tnv WoxU TG ouokeung. Elodyw Tig povddeg Tng oxUog Kal avapepw mapadeiy-
MaTa PnXavwyv Kat v avriototxn oxy Toug.

YrnoBon6w Toug HabnTég va e@appdoouV Tov Oploud NG oxUog Kal va
urtohoyioouv Tnv nAekTpLkr oXU TIOU KATAVAAWVEL O KIvNTAPAg O ouvdp-
TNoN HE TNV TAoON Twv MOAWV TOU Kal TNV €vIaon Tou NAEKTPIKoU pelua-
TOG ToU JIEPXETAL A’ AUTOV.
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®vyano EpraziAz 1

TUAMQ: oo
‘OVOlA KAl ETHOETO: ..eoiiiiiiiiiiiieiies eeieesiee e

neipapatikn Siadikacio: Nwe¢ PETABANAETAI n avtioTaon EvOC GUPMOTOG
ME Th BEPUOKPOTIT;

>tn OwmAavr mepauatiky ddtagn o avtloTtdtng
elval Bublopévog péoa oe vepd. H Beppokpacia Tou
elval {on pe ™ Beppokpaacia Tou vepou Kal Tn LETPA-
pe pe To elkovi{opuevo BepudueTpo. MeTpdue Kat Tnv
avt{oTtaon Tou avtioTdtn Ye TO wUOPeTpo. Mapatn-
poupe dtL dtav n Beppokpacia (B) Tou avtiotdm
petaBdAAeTal, petaBdiAeTal kat n avtiotaor] Tou (R).

A
Métpnoe tnv avtiotaon Tou avtotdtn oe dlao-
PETIKEG BeppoKpaaTieq kal kKataxwpnoe Tiq TIEG Oep-
Mokpaoiag (8) — avtiotaong (R) otov mivaka A.

B
ToroBETnoe ta nelpapatikd onuela Beppokpaciag A A
— avtiotaong otoug d&oveg R-6. Mapammpnoe 6t Ta
. , , p . OEPMOKPAZIA ANTIZTAZH
nelpapatikd onueia Bpliokovral oxeddv mavw oe ua 6 °C RQ

eubela. Zxedlaoe Tnv eubeia Tou diépxetal TANOLE-
oTeEPA OTO OUVOAO Twv omnpeiwv.

r

Mowa eivat n pop®n} TG HABNMATIKAG OXEONG ToU
ouvdéel TNV avtioTtaon Tou avtlotdrtn Je Tn Oeppo-

Kpaoia Ttou, oUpPWvVaA UE TA TELPAUATIKA COU arto-
TeAéopaTa;
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®dyano AzIONOTHEHE 1

TUAMQ: oo
Ovopa KAl ETHOETO! viiiiiiiiieiieiies eeeiee e

1. KAelotd KUKAwpa (] anAd KUKAwpa) ovopdloupe €va oUvolo amd NAEKTPIKEG 1) nAe-
KTPOVIKEG OUOKEUEQ, TIoUu ouvdgovtal PeTaEU Toug pe KaAwdla, €Tol wWoTe va oxnua-
TiCovtal kKAeloTég dladpopuég. And éva KAelotd KUKAwUa eivatl duvatd va dlEpxetal nAe-
KTPIKO peulpa.

a. Zxedlaoe éva KUKAwpa 1ou meplhauBdvel pia pratapia, éva Aaurmpea, éva dla-
KOTITN KAl KAAWJLA.

B. Znueiwoe pe (+) Tov MOAO TNG urnatapiag mou €xel UYNASTEPO SUVAUIKS Kal He
(-) Tov TéAo pe To XaunAdtepo duvaukd. Otav o dlakdmng sival kKAelotdg, onuei-
woe pe éva BENog (—) Tnv KateuBbuvon G kivnong Twv nAeKTpoviwv Katd PrKog
TWV KOAWSI(WV Tou KUKAwuatog. Mola eival n oupBartikry @opd Tou nAekTplkoU peu-
patog; Znueiwoé ™ pe éva BéNog kal ypdye amd katw «ouppatikl opd Tou nA.
pelaTog».

Y. 2ZT0 KUKAwUA TIou €xelg oxedldoelg mpodobeae €va BOATOUETPO, €TOL WOTE VA UIO-
poUue va HeTPdpe TNV NAeKTPIK: Tdon (Stapopd duvapikou) otoug TOAoug NG
pratapiag.

2. Av n nAektplky Tdon G unatapiag eivat 6 V, néon eival n HeETABOA TNG NAEKTEL-
KRG evépyelag evdg nAektpoviou, mou Eekivd amd Tov apvnTikd Ao Tng unatapiag
kat ¢tdvel oto BeTikd; [To OTOIXEIWDEG NAEKTPIKS popTio eival e=1,6x10"° C.]

3. Meplypaye Tiq peTaTponég evépyelag ou cuppaivouv Katd tn Asttoupyia TOU KUKAW-
MaTog TIoU €XElg OXeDLAOEL.
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®YANO AZIONOTHEHE 2

TUAMA: o
‘OVOlA KAl ETHOETO: ..eoiiiiiiiiiiiieiies eeieesiee e

1. 'Evag nAekTpikdg ¢pavog anoteAeital and pia prarapia, éva Aaundkt kat éva dlakod-
TN, ouvdedeuéva PETAEU TOUG.

a. Xxedlaoe TO KUKAWUA TOU NAeKTplkoU pavou.

B. Otav o @avég Aertoupyel, va TeplypAWelg TIG METATPOTEG EVEPYELAG TIOU oupBai-
vouv O’ autov.

2. 'Evag nAekTplkdg Kivntrpag aveBddel, pe otabepr) Taxutnta, évav aveAkuoTrpa Bapoug
w=100.000 N, katd 15 m, oe 30 s. YnoAdyloe Vv oxU TOu KivnTripa. ZUYKPIVE TNV
loxU Tou KvnTpa pe tnv loxUu evég apoiBapiota, mou onkwvel og UYPog 2 m, Bdpn
pdlag 100 kg, og 2 s (g=10 m/s?).



