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1 Xkomdg

Otav avalDeTOL TO POC TOV EKTEUTETOL OO £V, GO TOTE AouUPaveTal To Pacpa tov. Eidika
T0 PACUO TV aeplov amotedeital amd pio GEPA YPOUUMY TOL EIVOL YOPOKTNPLOTIKES Y TO
Kkd0e 0€pro Kot EMOUEVMG dVVATAL £TGL VA, TAVTOTTOMOEL.

2Komdg NG Aoknong ivat 0 TPosdlopPIoHOS TG TAVTOTNTOG AYVOGTOL aepiov omd T HeAéT
TOV PAGLOTOG EKTTOUTMNG TOL OAAG KOl pE TNV a&lomoinon Tvakwov PAOYpaQIKnG avapopds.
IIpog TovT0 TTPpOoNyeitar n Pabroroyio Tov EAGHATOGKOTIOV. AKOUN 6TV doknon yiverol i
TOPOTIPNOT TOL PAGUATOG EKTOUTNG TUPAKTOUEVOL HETAALOL (cuviBmg BoAepdpiio) Kat o
TPOGIOPIoUOS TOV TEPLOYDV ATOPPOPNONG EYYPOUDV PIATP®V.

2 Ozwpla
2.1 AvdAvon AevkoU @TOG.

Otav Aemt déoun eotog (TPoepyOUEVT] amd TOoV A0 1 v AQUTTIPO TUPUKTMCENMC) TPO-
OTEGEL €M TNG LOG £pag OTTIKOV TPIoUATOG, TOTE 1 depyOpevn déoun StabAGTOL Kot ovodv-
ETOL OE POTEWVES OKTIVEG S10POPOV YPOUATOV.

Av ot akTiveg avTég TPOoomEGOLVY GE TETACUO AQUPAVETOL pio EyYpOUN POTEWVN TOWio TOV
ovopdleton paopo (Zynua 1). Ta ypodpate Tov eAcUaTog avTod gival amid dniadn dev ova-
AboOVTOL TEPALTEP®.

2ynuo. L.Avaloon tov Aevkod pwtog.

H avdivon tov pwtdg epunvedeton g e&ng:

To Agvkd P®¢ cLVIGTATAL A0 ATELPO TANOOC NAEKTPOLOYVNTIKOV KUUATOV KAOE Eva amd To
omola £yel SPOPETIKO PNKOG KOHOTOG A Kot cuyvotnta f. Avtd cvvdéovtar pe Tn Yvoom
oxéon:c = A - f, 6mov ¢ N TodTNTE 1A606MG TOL PMTEWVOL KOUATOC.
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INo kéBe dropavéc ontikd péco oe kébe punkog KOHTOG A avtiotoryel évag dgiktng d1abAaong
n, 0 000G UAAMOTO EAATTMVETOL OGO ALEAVETAL TO UKOG KVIOTOG,

H ocvvapmon n = f(4) yio 6ha o ypopo S1opovi] VAIKG GTV TEPLOYT TOV 0POTOD QAGHO-
TOG €YEL YEVIKA TNV LOPPT] TNG KOUTVANG TOV GYNUATOS 2 TOL 0KOAOLOEL.

.

7
A(nm)
Zynuo 2. Zyéon oeiktn 01G0Aaons vAKoD Kol UHKovS
KOUOTOG QKTIVOSOAIOG.

Otov avapéPETOL LOVOXPOUOTIKO QMG EVVOEITAL [0 dECUN POTEWVAV OKTIVOV TOV TEPIEXEL
L0 OPKETA OTEVY] TTEPLOYN UNKADV KOUATOG. ZOUO®VO UE TO TPOTYOVLLEVE 1 EKOPACT] OTL TO
AEVKO PMOC OVOADETAL OTO AgyOueva ypduata Tng ipdag dev eival akpiPpng agov 10 kdbe
XPOUO omoTEAEITOL OO Ve GUVOAD OLUPOPETIKMOV OTOYPMOCEMV TOV 10100 YPOUATOG KoL 1)
petdfoomn omd 1o Eva xpdHe 6To GAAO Etval GUVEXTS.

O avOpaTvog 0pOUAOC £xel TNV IKOVOTNTO Va. dlakpivel Tepimov and 150 — 180 amoypmdacelg
€ OAMOKANPO TO 0paTO PAGHOL.

Ytov mwivaxo [ wov axolovbel eppavifovtat ta S1apopa YPOUATO TOL 0PUTOD PAGUATOS KoL O
TEPLOYES GLYVOTHTOV 1| UKDV KOUOTOG (GTOV 0€Pa) TOV SOpOP®YV OTOYPDCEDY TMV YPOUA-
TOV QVTAOV.

ITIINAKAX I

Xpopa Mnkog kOpatog 6 (NM) Yoyvomro og (Hz)
(x 1012)
EpvOpd (Kodkkivo) 770 - 640 380 - 465
IToptokaAi 640 - 590 465 - 500
Kitpwvo 590 - 550 500 - 550
IIpdcwvo 550 - 490 550 - 610
Kvavé (umié) 490 - 450 610 - 660
Ideg 450 - 400 660 - 750

To avtiotpo@o g avalvong Tov PToc gival 1 dradikacio Tng cvvOeong dnAadn n dnpiovp-
viot AVKOU PMOTOG OO TAL EMTL LEPOVS YPMLOTO. TTOV TO GLVIGTOVV.




2.2 Eidn @aocpdtwv.
A. ®aopara Exmopmic.

Ta dtdpopa coOpOTO OTEPEA, VYPA N aéPLo OTAV Ppickovtal e dldmvpn Katdotaon 1 o€ O1é-
vepon (0€ploy) EKTEUTOVV OOG TOL O0TOioL 1 aKPPNS chvBeon eppavifeTor 6Tov CVTO Avalv-
Oeil. Otav 10 pwg mov ekméumel o eotevn tnyn dwPiPaleton an’ gvbeiog 6TO PAGUATOCKO-
o, 10 Pdopa mov AapPdveton KoAleitol GACHO EKTOUTG TOV OKTWVOPBOAOVVTOS GMUATOG.
Ao Vv perétn — Slepevlvnon TOV PAGUATMOV EKTOUTNS TOV S0POP®Y COUATMV TPOEKL ALV
Ta €N

1. To pdopa EKTOUTNG GTEPEDV 1 VYPOV COUATOV g d1ATLPT KOTAGTOON Elval GuVEYES, OM-
Aad1 dev mapovc1dlel oe OAN TOV TNV EKTOGCT OKOTEWEG YPOUUEG, GAAG 1) YPOUOTIKT HETAPO-
on &ival ovveyng amod Tig Alyotepo Bhaotikég aktiveg (epuBpéc) mpog Tic BhacTikoTEPES (1M-
OE1G).

To ovveyés edopo emopévmg etval pia Eyypoun tovio mov EKTEIVETOL OO TNV TEPLOYN TOV
VIEPLOPOV €MC TNV TEPLOYN TOL VIEPLOIOVE, YWPiG acvveyeleg (oynua 3). Avtiy tn popon
&yovv T paopata Tov Aaupdavovtol and to didmvpo cidnpo (Fe), to didmvpo viua evog ha-
UTTAPO TUPOUKTOGEMC, TO Jdmupo uetaAlkd Ni, To foAtaikd 100, 0 didmvpog Pt, Pb,Cu, Au
KoL YEVIKOTEPA LETAALD OE KatdoTaon TENS.

To pdoua TV COUATOV aLTAV dev eival axpifmg To 010 oTIg diapopec Deppokpaciec aAld
kaOdc avEdvel 1 Beppokpacio Tovg EKTEUTOVTAL AP LKA VTEPLOPES AKTIVES EVD TO GO TTO-
papéverl okotewod. Ilepi Toug 500°C eppaviletal va kvplapyel  epudpd axtivoBoiio kot Ko-
0mg avépyetan n Oepuokpacio epeavilovtol Kot To VIOAOLTH YPOUATO TNG OPOTNG TEPLOYNG
(Aevkomvpaverar). TéLog 10 cdpa epeovileTor Vo, EKTEUTEL KO VTEPLDOIN aKTIVOPoAia.

[Ipémet va tovicBel 6TL TO PAGLO EKTOUTNG TOV GTEPEDVY KOL VYPAOV dV vl YOPAKTNPIOTIKO
TOV GMOWOTOC TTOL OKTIVOPOAEL. ANAOT COUATO OO SUPOPETIKA VAIKO QOivETOL VO, EUGOVI-
Lovuv 10 1010 aKkP1PdS GLUVEYEG PAGHO EKTOUTNG.

XuveyEc eacuo

Zynpa 3. 20veYES PACUO EKTTOUTHG A0 CTEPED COUA GE OLATVPI] KATAGTAGH].

2. To gbdopa ekmounig aepiov copdTov eivatl Ypouputkd (Topovcio KOTomy EyYpOUOY pPo-
Bodoemv), dNAadn amotereiTol Ao JUKEKPIUEVES YPOUUES (KOTaKOpLPEG pOoPODCELS) Ot O-
notec yapaxtnpiovv povoonuavo tnv @vorn Tov aepiov (oyfua 4). 'Etot ylo moapddetypa 1o
(AGLLO. TOV VOPOYOVOL GTIV OPOTH TOL TEPLOYN ATOTEAEITAL OO TEGCEPELG EYYPOUES POTEIVEG
drokekpluéveg ypoupés. Ta pdopata avtd Tpoépyovtal amd SOKPITE ATOHO OEPI®V 1 ATUOV
oe Kotaotoon didyepong onmg givar to H, 1o He, 10 Ne kabmg xat ot atuoi Na, K, Hg, Cd
KAT.

IMa vo Anebel to acpo ekToumng agpiov Tpénet va avaykacsOel To aépro o€ pwtofoiio kot
Yo T0 6KOTd avTd Ypnoiponoteitor o cwanvag Geissler. Avtog eivar dto@avig YLAAMVOG Gm-
Mvag evtog Tov omoiov Vadpyel To oETIKO aépto vrd younAn mieon (5-10) Torr kot Tpo@o-
dotelton pe Taon pepk®v yiadwv Volts.



['poppikd edopo

2ynua 4.Ipopuico pocua EKTOUTIS AEPIOD GE KOTAGTAGH OIEYEPCHG.

[ToAAéC POpEG TOL PAGLOTO LEPIKMV OEPI®V (1] UTUDV) TEPIEYOLV LEUOVMUEVEG EYYPOUEG PO-
tewvég tavieg (1 {dveg) omoTe Kol T0 PAGHO TOVG KaAeital paoua {ovav. Aépla Ta omoia T
oTypn g axtwvoBoriag Tovg Ppickoviol vtd LopEN HoPi®V Kol EKTEUTOVY TOWVIOTO PAGHL
eivar 1o 05, N, Cl, xabmg kot atpoi dStapopmv ynuikev evacewny 6nwog H, 0, SO,, CO, «.a..

B ®aopota Amoppopnonc.

To Agvkd pog 6Tav 61EABEL ol LEGOV KATOL0V SLaPavOLg GAOUATOG (GTEPEOD, LYPOL 1| AlEPIOV)
VEICTATAL ETAEKTIKT OTOPPOPNOT OPIGUEVAOV akTIVOPolmv Tov. Emouévmg av avaidboovpe
LE POGLOTOCKOTIO TO PMG TAPOTNPOVUE OTL TO PACHO 0LTOV €ival 68 KATOEG TEPLOYES aobe-
VEGTEPO N KO AEITOVV EVIEAMG OPIGUEVEG OKTIVOPOAIEC. AVTA TO PACUATO KOAOVUVTOL PAGHLO-
TO OTOPPOPTONG Kol SLOKPIVOVTOL GE GUVEYT KOl YPOUUIKE PAGLOTO OToppOPTONC.

1. Ta oteped Kot o VYPA ATOPPOPOVV ATO TO AEVKO PMG OAOKANPEG TEPLOYES TOL GLVEXOVG
QAGLOTOG ALTOV KO TOPEYOLV £TGL GLVEYT PAGLOTA OTOPPOPNONG GTO OTTOI0 TAPOTIPOVVTOL
LEYOAES, XOPAKINPLIOTIKEG OKOTEWEG mePLoyEc. 'Etol ta &yypopa ¢idtpa enttpémovv ) 6i0d0
uoévo og opiopéva ypopata. Emopévog to g depyOpevo d1o LEGOV OVTAV SiVEL PAGLLO GTO
omoio Agimovv OAEG Ol GALEG axTivoPoriec TANY ekeivmv OV TEAKA SAAOQV.

Yoveyn pdopato amoppoenong Aapfdavovror 6tav PETaEd TOv KOTELOLVTHPA KOL TNG TNYNG
TOV AEVKOD EMTOG TOPEUPANOEL:

o &yypoun yudAvn mAdka,

o EyypouUn TAAKO KATO100 0PLKTOL,

o &yypopo Sidivpa vypol 1 6TEPEOD,

o omtkd @iktpo dNAadn eiltpa 1 TAOKiS0 0O VAKA TO. OTolo EMTPETOVY TNV EKAE-
KTIKT] O1EAELON OPIGUEVOV HOVO TTEPLOYDV OO OKTIVOBOAIEG TOL OPATOD PACLOTOG.

2. Ta aépia kot o oTpol Otav S1omepvouvVTOL amd AEVKO MG TAPEXOLY YPUUUIKS (1] TAIVIDTO)
(QACO, OTOPPOPNOTG TO ONOI0 TAPOVCIALEL OPIGUEVEG OKOTEWVEG YPOUUES, OTlg BEcElg TV
POTEWVAOV YPOUUDV (1] TUIVIDV) TOV QAGUOTOC TG EKTOUTNG TovS (oynua 5). T mapdadetypa,
TO0 Qaopa amoppoeNnong TV atudv Notpiov mapovctdlel 6V0 GKOTEWES YPOUUES aKPPDC
o115 Béoeic Tov Ppickovtay ot KITPIVEG POTEIVEG YPOUUES OTO PAGHO EKTOUTNG TOV (AOY® TOL
OTL JPOPPOVOVTOL 1 10, TOAD KOVTA 6TV GAAN, 0 avumoyiooTtog mapatnpntg Oa det pio
UOVO QUGLOTIKY YPOLUN).

ddopo amoppdPNoNg

i =
34t Etard

2yua 5. I'popuixo pdoua amoppopnons 6Tay AeVKO PG TEPACEL Old HEGOD
U1 O1EYEPUEVOD aEPIOD.
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XoapaktnploTikd aépia mov divouy ypappkod edopa amoppdenong eivar ta H, He, Ne, Ar, K,
Xe, Rn kot o1 atpoi tov Na, K, Pb, Cs, Fr.

Towviotd edopa amoppdenong AapPdvetal and yapaknplotikd aépla 6mws o NO kot NO,
KaOADG Kat omd To SWADUOTA TNG YAMPOPVAANG, TNG ALLOCOAPIVIG K.OL..

I'. Avtiotpogn} TV papodccwv - Nopog Kirchoff.

To @dopo amoppognong aepiov N aTu®V glval akpBdg T0 AVIIGTPOPO TOV PAGLATOS EKTO-
pumng tovg. To eawvdpevo ovtd gival yvootd o avtioTpopn TV poPodcemV Kot SLTVTMVE-
Tl oYeTKA amd o vopo tov Kirchoff g e€ng: kdbe aépro 1 aTOG amoppopd eKeIvVeG TIC O-
KkTvoPolieg mov pmopetl va ekmépyel dtav dieyeipetal o€ aktivoBolia.

2.3 @aocpatookotikn Avdivon

To pdoua ekmoumng agpiov (M Kot atuov) yopaktpilel EVIEADS TNV 0LGIN, TOV EKTEUTEL KO
elval evteAdc opiopévo oAAG Kat dapopetikd vy kibe copa. Opoing To eacua amoppoPn-
ong aepiov (1 atpov) yapaxtmpilel v aroppoeovca ovcia. Etol Aowmdv pe v fondeia Tov
(POGLOTOCKOTIOV aviyveveTal 1 Vapén evog N TEPIGGOTEPMVY YNUKOV CTOLXEI®V GE KATO10
omua. Avti M avEdALGT TOL CAOUATOS KAAEITAL POoUATOCKOTIKY avdivor. H pacpatockomnt-
K1 0VOADGT| ETETPEYE TNV UEAETT] TNG CVGTAGTC TNG EXPAVELNG TOV NALAKOD UG dioKOL OAAGL
KOl TOV GAA®V 0VpaVIOV COUAT®V.

3 IMepapatikn Swadikaocia
3.1 ®PaACHATOGKOTILO

To pacpatookomio gival 6pYavo TOL YPTCLUEVEL TNV TAPOATPNON OAAGL Kot LEAETN TOV (O~
SUATOV TOV EOTOC SLPOPOY POTEWVOY TNYOV (oyAua 6). Amoteleitol and £va Tpicpo Tomo-
Betnuévo opilovtia oto KéEvipo G cvokevns. [1€pE Tov mpicpatog eivar otpentol tpeig Ae-
ntoi Bpayioves. To mpiopa eivor cuvnBog arnd Tuprthoro oyeTikd peyding KobopdTnTog.

O Bpoyiovag A @Epel GOANVO 0 0TTOI0G GTO £Va, KPO TOV £XEL AETTH GYIOUN LETOPANTOD 7d-
¥OVG Kot 610 GALO cuyKAivova @axo. O cwlivag avtdg KoAgitar katevBuvinpag Kot xpnot-
UEVEL Y10, TN dNUovpYie TG TOPAAANANG, e®TEWVNG décung v omoia Oa dexbel To mpicua.
2tov Katevfovtnpa vdpyel KoyAlog mov puBuilel emakpiPmdg To VP0G TNG GYIOUNG Kol TO
TOPOTNPOVLEVO PAcUa eaiveTol va yivetal T6o0 kaBapoTeEPO 0G0 1) GYIGUN gival oTevOTEPT).

2ynuo. 6. ocuarockorio.
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O Bpaylovog B @épet v d1dmtpa mapatpnons oty omoio cGuAAEyovTaL ol axtives mov e&ép-
¥ovtol omd 1o mpicpo. Me v Ponbela g d1OTTPOG 0 TOpaTNPNTHS PAETEL TO €Id®AO TOV
pacpoToc. Xe avtniv vIapyet ddppaypa mov puhuilel v Tapatnpoduevn Kabe popd meplo-
YN TOL 0PATOV PAGLLOTOG,.

¥10 oyfua 7 mwapovotdleTal  mopein TV aKTiVeV amd TV QOTEVY TTNYT, TG OTOl0G TO GA-
opa Aappdvetat, dté pécov tov katevBuvvinpa, Tov TpicUaTog CAAG Kot TNG SOTTPOS TAPOL-
mpmnone.

Zyiop

2ynuo. 7. Hopeia axtivwv gawTtervig Thyng 016 UEGOD PaGUOTOTKOTIOD.

O Bpoylovag I' pépel coAva 6T0 TEAOG TOV 0010V VILAPYEL KATAAANAT LIKPOUETPIKN KAIpLO-
Ko Avti €xel omoTLVTMOEL POTOYPUPIKE GE YLAALVT] KATOKOPLEN TAGKA 1 omoio Ppicketon
otV Kupla atia. cuykAivovta eakov. H pikpopetpikn kAipoko eotiletal KatdAAnio pe Ao-
urTipa TopakTdcemsg. Ot axtiveg eEgpydpeveg omd To eokd amoTeloOV TOPAAANAN déoun N
omoia avaxAdral otV £0pa. Tov Tpicpotoc P kot sleépyetal otn domtpo mapatpnong poli
LLE TIG PMTEIVEG OKTIVEG TOV TPOEPYOVTAL Ao TNV TtNy”. O mapatnpntig PAETEL GLYYPOVMSG TO
PACHO KOl TNV OTEWVN KAIPoka 1 omoio YpNoeDEl MG KATLOKO 0VOQOPAS Y10 TIC TOLPOTN-
POVUEVEG POCUOTIKES YPOLUES.

To mpiopa, 0 oA VOG TG KPOUETPIKNG KMUOKOG GALA Kl 1] SIOTTPOL TOPOTHPNONG HTO-
POLV VO GTPEPOVTOL YOP® OO KATAKOPLPO AEOVA TOV SEPYETOL OO TO KEVTPO TNG KUKAIKNAG
TAGKOG OOTE Vo duvatal 0 volapepopevos vo, puuilel tnv yovia mapatipnons.

Mo v Pabupoloyia g KAipakag Tov PacpaTocKoTioV Ypnotpuonoteitor To aépro nio (He)
TO (PAGLO. EKTOUTNG TOV 0700V SIOETEL TEVTE EVIOVEG QPUOUATIKES YPOUUEG TOV KATUVELO-
VIO TTEPITOV 1GOPPOTO. GTO UEYUADTEPO TN TOV OPOTOL PAGHOTOG.

A(nm)
700

600
500

400

300

4 5 6 7 8 9 10 11¢

Zynuo. 8. Koumodn fobuoioyios poouatookomiov A= f (¢).
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Am6 115 evoei&elg € g KAMpaKoG e TG omoieg ovumintel ke pio 0md AVTEG TIG POCUOTIKES
YPOULES KOL TO OVTIGTOL(O WK KOLOTOC A, TMV OTOI®MV Ol TIUES aVaYPAPOVTUL GTOV GYETIKO
nivaxa IV, yapdooeton n KopmdAn Babuoroyiag Tov pacpatoskoniov A= f (). H poper g
KOPUTTOANG Babpoloyiog Tov GpacLOTOGKOTIOL Eival VT TOL GYNLATog 8.

Emonpaivetat 6t katd tn Pabporoynon tov afdvav dev TPETEL VO, GOUTITTEL 1) KOWN apyn
TOVG HE TO UNdEV TV VO KMpdkwv (A kat €) apod ot TéS Tmv entl pépovg Cevydv (A, €) givan
0€ TMEPLOYES TOL OMEYOVY aPKeETE amd to pUndév. o mpémel akdun va mpoPrepdel kotd v
Babuporoynon tov aE6vmv 1 dSuvatoTnTo ETEKTOOTG TS KOUTOANG fadoloyiog mote vo gival
duvatdv Vo TPOGOIOPIGTOVY Kol UMK KOUOTOS Yl KATOwo dyveoTo aéplo ekTdc TV opimv
avapopds Tov pdopatog ekmopunng tov He.

Inueimon: To punkog KOUOTOG TOV 0paTod MTOC petplétal cuvnbwe oe um 1) nm. Ioydel
1nm=10""m#xar 1 pm = 10"°m.

Mpocoyn: H tdon tpopodosciag tov corqvev Geissler givar cuvfwg yopew ota 5.000 Volt.
[pwv avtikatooctadel Evog TETol0g cANVoG TPETEL Vo TE0EL TO TPOPOJOTIKO EKTOG AEITOVPYING
KOL VO, AVOUEVETE AMY0. ATOLOKPOVETE LUE TPOGOYT TOVG AKPOOEKTEG TPOPODOGING,

4 Epyoaoisg.

1. TomoBeteitan o coAnvag Geissler mov mepiéyel 1o aéplo He o€ kardotaon diéyepong axpi-
Bdg pmpootd amd TV KaTaKOpLEN oyour] Tov Karevbuvtipa. I'ivovtar ot amopaitreg pikpo
- LETOKIVIAGELS TOV TPOGOPOOALIOL Kot TOV puOUIGTIKOD KOYAIN TNG OYIGUNG MOTE OL YPOUUEG
TOV PUGLLOTOG VO POIVOVTOL AETTEG KOl GYETUKO EVKPLVELC.

2. DotileTor 0 COAMVOG IE AAUTTNPO TVPOKTOCEMS KOl OTEWKOVILETOL KOTA TO SLVOTOV EV-
KPWESTEPQ 1] POTEWVT KMUOKO. AVTO ETTVYYAVETOL UE UIKPEG UETAKIVIOELS TOL GTNPIYUATOS
mg.

3. [Ipocdiopilovtar ot evOei&elg TG KAMUOKOG TOV OVTIGTOLYOVV GTIC PUGHOTIKEG YPOUUES TOV
(He) ko kataympovviot Ta amotelécpata 6t otnin 3 tov mivaka 11,

[ivaxag 11
He
. , Mrjkog kopoTo Evocicer
Xpope ypappis i f(nm')l g (8)% °
EpvBpo 668
Kitpwvo 585
[Ipaoivo 502
Kvavo 470
Ihdeg 447

4. X0opAacceTol N TEWPAPOTIKT KOUTOAT Pabuoroyiag A = f(g). [Ipdkerton yuo pio cuveyn, o-
LOAT] KOUTTOAT 7TOV OLEPYETOL OVAIESO OO TO TEPIGGOTEPO TTEPUUATIKG GNUETDL.

5. Avtikabiotdtot n yvoot, mnyn avaeopdg (HAo: He) pe avtiy evog ayvdotov agpiov mov
0o cog vrodeybel Eykarpa and Tov vIevBuvo KabnynT..

6. Kataywpovvtar otnv otin 1 tov mivaxa Il o ypopote t@v eviovotepmv GUCUATIKGOV
YPOUU®V Kol 6T 6TAAN 2 01 avticTolyeg evoeilelg g KMpokag eni Tov onoiwv eppavifovtal
OVTEC.
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[Mivaxag Il
He
. , Evociger Mnkog kbpaTo
Xpopa ypoppng (8)§ g 1 f(nm')l s

7. Bpioketal 10 piKog kOpatog kébe piog amd Tig EVIOVES YPOLUIES TOV AyVAGTOL aepiov pé-
oM NG KAPTOANG Pabupoloyiog kot katoywpobvTal ot TIHEG TOVE 6T oThAN 3 Tov Tivaka 111
8. Zuykpivovtol ta PAKn KOUATOS TOV GOCUATIKOV YPOUUDV TOV 0yVOGTOL 0.EPiov e anTd
TV agpiov Tov tivaka IV Kot amogaiveste yio TV T00TOTNTA TOV.

Mivaxag IV
He Hg H, Ne

Xpopo A Xpopa A Xpopa A Xpopa A
ypoupng | (Mm) | ypappng | (nm) | ypappng | (hm) | ypouwng | (nm)
Epv0pd 668 Kitpwvo 579 EpvOpd 656 Epv0pod 1 641
Kitpwo 585 IIpdowvo 546 Kvavo 486 Epufpo 2 616
[Ipéowvo 502 Iddeg 438 Iddeg 434 Kitpwvo 540
Kvovo 470

Ihdeg 447

Avoypaeetal T0 CUUTEPAGLO GTO OTTOT0 KATUANEATE:

AyvmoTto 0éplo

Ovopa: Tomog;

9. ®otilete TNV GYIOUN TOL KOTELOVVTIPA LLE TO PMG TOV EKTEUTEL AOUTTNPOS TUPOKTDOCEDG.
Tpogodoteite mpog T0HTO TOV AOUTTPO HE TNV TAOM AgLTovPYiag TOV. ZNUEIOVETE TA OplaL
€1, €5 TOL OPAUTOV PACUATOG KOl OO TNV KAUmOAN Pabpoloyiag Ppiokete ta avtioToryo pnKn
KOMOTOG Aq, Ay,

&

A

£1=
}\1=

(nm) (nm)

10. Eravolappdvete v epyocia 9 peidvovtag tnv 1don tov Aapatipa oto 60% tng tdong
AE1TOVPYinG TOV. ENUEDVETE Ta VED OPLOL TOV 0POTOD PAGHOTOS TOV TOP dNLOVPYONKE.

€3 = €4 =
}\3 A4_ =
11. TTopepPdrete pHETAED TOV AQUTTNPO TLUPOKTMCEMS KO TOV KATELOLVTHPO, TOV PUCUATO-

GKOTIOV apyIKa pLOPO GIATPO Kol KOTOTY UTAE KOl OVAYPAPETE TAL OPLO TOV TEPLOYDV UN-
KOVG KOUOTOG IOV TOPATNPNCATE VO, AToppoenOnkay.

(nm) (nm)




Quotkn Il

Tunpa Mnxavikwv Naurmnywkng T.E.
Akadnpaikd Etog 2014-2015

Koékkwo oiitpo
€5 = €6 =
As = (nm) Ag = (nm)
Mg @iltpo
&7 = €g =
A, = (nm) Ag = (nm)




Avolkta Akadnuaika Madnuata

TexvoAoyiko Ekmaudeutiko 16pupa ABnvag

TéAocg Evotntac

Xpnuatodotnon

To mopov ekmalbeutikd UALKO €xeL avamtuxBel ota mAaiola tou ekmalbeuTkoU
€pyou Tou dibaokovra.

* To épyo «Avoikta Akadnpaikd Madnpata oto TEI ABRvag» £xeL xpnuatodotroel
HOVO TN avadlapopdwaon Tou eKModeUTIKOU UALKOU.

To €pyo ulomoleital oto mAaiolo tou Emixelpnolakol Npoypappartog «Eknaidevon

kat Awa Biou Mabnon» kat cuyxpnuatodoteital amd tnv Eupwnaikn Evwon
(Evupwraikd Kowvwviko Tapelo) kat anod eBvikoug mOpoug.

ENIXEIPHEIAKO [1F AMMA
EKMAIAEYZH KAl AlA BID"I' MABHZIH EZ nA
; . \_.I_";'"'L_.
“E-
YNOYPTEID NAIAEIAL KAl BPHEKEYMATAON POMUATKD HOMONIKD TAM
EvpwndikiEvwony EIAIKH YNMHPEZIA AIAXEIPILHI
Eupashising Koisunems Tapdio

Me ) ouyypnuatebdrnon g EAbdbag wal Ty Eupwunaicdy Eveang



INUELWHOTA

Inueiwpa Avadopag

Copyright TEI ABrjvag, Alovuolog MeAttowwtng, 2014. Atoviolog MeAtowwtng. «Quoikn Il (E).
Evotnta 7: BaBuoloyia ¢aouatooKomiou Kol Tpoodloplopog GOooUATWY EKTTOUTIG Kal
amnoppodnong». Ekdoon: 1.0. ABriva 2014. AaBéoLuo ano tn SiKkTuakn

SlevBuvon: ocp.teiath.gr.

Inueiwpa Adslodotnong

To mapdv UALKO SlatiBetal Le Toug 6poug TG adelag xprniong Creative Commons Avadopd,
Mn Eumopiki Xprion Napopola Atavoun 4.0 [1] A petayeveatepn, Alebving EkSoon.
E€alpouvtal Ta autoteAr €pya Tpitwyv m.X. dwtoypadieg, Sltaypappota K.A. M., Ta onoia
gUnepLEXovTOL o€ aUTO. OL OpoL XpHong Twv £pywv Tpitwv eneényouvtat otn Stadavela
«Emegnynon opwv xpnong Epywv tpitwvy.

Ta €pya yla ta omola £xeL {ntnBel adela avadépovral oto «Inueiwpa Xprong Epywv

©10C10

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Tpltwv».

Q¢ Mn Epmnopikn opiletal n xpnon:

e Tou bev nMepA\apBAvEL AUETO I EULECO OLKOVOULKO 0deNOG amd Thv Xprion
TOU €pyou, yLa to Slavopéa tou €pyou kat adelodoyo

e Tou bev mepAapPavel olkovopLKr cuvallayr wg polndBeon yla tn xprnon n
nipooPacn oto £pyo

* 1OV SeV MpooTopilel 0TO SLavopE TOU £pYoU Kal adsl080X0 EUUECO
OLKOVOULKO 0deloc (m.x. Stadnuioslg) anod tnv mpoPoln Tou €pyou ot
SLaSIKTUOKO TOTO

O 81k0LoUX0C HImopEl Vo TTOPEXEL 0TOV A8EL080X0 EeXWPLOT) ASELD VO XPNOLUOTIOLEL TO £pYO
ylaL EUTOPLKH Xpron, epdoov auto tou {ntnOet.


https://ocp.teiath.gr/

Ene€riynon 0pwv Xpriong Epywv Tpitwv

©

A€ev ETUTPETIETAL N ETTAVAXPNOLUOTIONON TOU £pyoU, TOPA LOVO €AV
IntnBel ek véou adela amo to dnpLoupyo.

SlaBEoipo pe adela
CC-BY

Emutpénetal n emavaypnolionoinon Tou £pyou Kal n Snuwoupyla
TIOPOYWYWV AUTOU UE amAn avodopd Tou Snuoupyou.

SlaBéoipo pe adela
CC-BY-SA

EmutpEmetal n emavaypnoLonoinon Tou £€pyou Ue avadopd Tou
Snuoupyou, Kot S1aBecn Tou £pyou 1 TOU TTAPAYWYOU AUTOU HE TNV
6La adela.

SlaBéoipo pe adela
CC-BY-ND

Emutpémetal n emavaypnoLlonoinon Tou £€pyou Ue avadopd Tou
SnuoupyoU. Aegv eTuTpENETAL N SNULOUPYLa TTapaywywV TOU £pyou.

SlaBéoipo pe adela
CC-BY-NC

Emutpémetal n emavaypnoLonoinon Tou £€pyou Ue avadopd Tou
SnuoupyoU. Agv ETUTPETETAL N EUIOPLKNA XPHON TOU £pYyOU.

SlaBéoipo pe adela
CC-BY-NC-SA

Emutpémetal n emavaypnoLonoinon Tou £€pyou pe avadopd Tou
Snuoupyou kat S1abean Tou £€pyou N TOU TAPAYWYOU AUTOoU LE ThY
(610 adela. Aev EMITPEMETOL N EUMOPLKI XPHON TOU €pyou.

SlaBéoipo pe adela
CC-BY-NC-ND

Emutpémetal n emavaypnoLonoinon Tou £€pyou Ue avadopd Tou
SnuoupyoU. Agv ETUTPETETAL N EUIOPLKA XPNON TOU £PYOU KAl N
Snuloupyia mapaywywv tou.

SlaBéoipo pe adela
CCO Public Domain

Emutpémetal n emavaypnolionoinon Tou €pyou, n dnuloupyia
TIAPAYWYwV autoU Kal n EUIOPLKH Tou Xpron, Xwplic avadopd tou
Snuoupyou.

SlaBéatuo wg koo
KTAUA

Erutpenetal n emavaypnotponoinon tou €pyou, n dSnuloupyla
TIAPAYWYwV autoU Kal n EUIOPLKH Tou Xpron, Xwplic avadopd tou
Snuoupyou.

Xwplc orjpavon

ZuvnBwg Sev EMITPEMETAL N EMAVAXPNOLLOTIOINCN ToU £pyou.

Awatipnon ZNUELWHATWY

e Omnoladnmote avamapaywyn A Slackeur Tou UALKOU Ba tpémnel va

oupunep\apPavel:

e To Inuelwpa Avadopdg

e ToZnueiwpa Adslodotnong

e Tn &dnAwon Alatnpnong ZNUELWUATWY

e To inuelwpa Xpnong Epywv Tpitwv (edpdoov unapxet) pall pe toug

OUVOSEUOUEVOUC UTIEPOUVOECIOUG.
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