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2YTXPONH ®YZIKH ATOMIKA NMPOTYTIA (TPATEZA ©EMATQN)

To MAeKTpOVIO GTO ATOMO TOL VHPOYOVOL, £l KWWNTIKN evepysi K, NASKTpKI] dvvopikn
evepyela U kar ol evepyela E.
A) Na smiA£lete T1) GOOTI TPOTOOT).
H op61) oyEon LeTadDd TG KWITIKIS KAl TG OAKI|G TOL EVEPYELAG Efvat :
o K=E B. E=-K y. E=-2K
Movddsc 4
B) N a1Ti0 0y OETE TNV EMAOYT] GOG.

Movddsc 9

To niekTpdvio GTO ATOMO TOL VHPOYOVOL, £l KIVNTIKY evépysi K, NAEKTPKY] Suvapuk
evepyew U kot oluki) evépyeid E.
A) No em£EeTe T COOTI GLAVTNGT).

H op61] oygon petadd g NAEKTPIKIG SUVULIKTG EVEPYELNS KU1 TG OALKIS TOV EVEPYELNG ELVAL :

wE=-U B.E=2U v. E =

Movddsc 4
B) No aiti0A0y1|OETE TNV €MA0Y1] GUG.

Movddsc 9

To MhexTpdvio o &va dropo vépoydvon Ppioketal ot 4" Sieyeplévn KOTAOTOGN)
(n = 5) ko1 petominter ot 2" Sieyepuévi) katdataon (n = 3) eXTEUTOVIOS EVO POV
QOTOVI0. AlVETOL 1] EVEPYELN TOV GTIOLOV TOV VOPOYOVOL GTI Beleiddn KUTAGTACT
iam pe Ei.
A) No emheEete T GOGT| AXAVTNON.

H evépyela Tov EKMEUTOEVOL POTOVIOD 1GOVTAL LLIE:

3 16 9
o — —F ——F .— —FE
161 B.—5Er LT ias

omov Eq 1) eVEpPYEWN TOV NAEKTPOVIOL GTN) BELLEMDOT KUTAGTUGCT).
Movadsc 4

B) No giT0A0Y|GETE TV EMAOYT) GOC.

Movadsc 9
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4 T ve petapei &va iextpévio 6To GTopo Tov vapoyévov ard v 1" (a = 1) om 2" (0 = 2)
EVEPYELOKT] OTABLIN, TPEMEL VA ATOPPOPIGEL Eva QMTOVIO EVEPYELNS E .
A) No emAélets ™) 00GTI andvTyoT).
T va petafet o nhextpovio and ) 2" (n = 2) omv 3" (n = 3) evepystaxy] oTaOUN. TPENEL Vo

UTOpPPOPNTEL POTOVIO 1€ eVEPYEW E' Yia T omoid 1yveL:

a. E'=2F B. E-2F Y. E-2F
36 27
Movaddsc 4
B) No ¢1T10A0Y\OETE TV EMAOYT] GUG.
Movadec 9

ZT0 (TONO TOV LOPOYOVOL TUPATNPOUVTAL 01 EENC LETOMTOCELS: Ao TN oTafun 3 ot oTAdLn
1, omdte exMENTETAL EVO QOTOVIO OLYVOTNTOG f;_ ;. Omd T otdéun 2 otn otdbun 1 omdte
EKMEUTETOL POTOVIO CLXVOTNTOS f,,, KOl oo T oTdbun 3 oty otdbun 2, omoTe EKMENMETAL
QOTOVIO GLYVOTNTUS f;,, .
A) No eml£Eete T GOGTI ULAVTIGN.

T TG GYECELS TV TPLAV GUYVOTITMV 1GYVEL

A fo =T+ B. fiL =% V. fo =S — S
350 Ty
Movddec 4
B) No a1Tiohoy1GETE TNV EMAOYT] GUS.
Movddec 8

Z10 GTopo Tov VEPOYEVOY GTaY TO NAEKTPAVIO NeTamintet ond v 4" (n=4). o 1" (n = 1)
EVEPYELOKT] GTABYN exTENTEL akTvoPfolia e [nKoG KOPATOS 4, GTO KeVO.
A) No smheEeTe TI) 00OTI andvTnoT).
To koG KOLOTOG GTO KEVO TG aKTVoPoAiag mov eKTENTETAL OTOV TO NASKTPOVIO LETATITTEL OO
mv 4" (n=4) omv 2" (n = 2) svepysoxi| oTaOUN sivar:
a. 5h, B. 12,5, v. 184,
Movddec 4
B) No attiokoyn|ogte Tv enthoyn) oac.

Movddec 8
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ZT0 GyMe TUPICTAVETUL TO SLAYPANC TOV EVEPYEIUKAY  F,

. M3
oTufUdV TOv dTdlov TOL vopoyovou. Me fir. fi. lfzz
gouporilovion o1 oLYVOTNTIES TNE OKTvoPoAiog mov £ far =
EKMEUMETOL KATA TS LeTuPAcEelg Tov NAekTpovion NeTUlDd TOV o
EVEPYEWIKOV OTABNOV OTT®G delyvouv Ta PEAN. B - ' 1
A) No emA£EeTe T GOGTI] ATAVINCT).
H coom) oyéon HETall TOV GLYVOTITOV Eival:
o fi1= fi . fu B.fir=Fa! Y- fi= ot
Movadsc 4
B) No a1Ti0A0Y1|GETE TNV EMAOYT] GOC.
Movddec 9

Z10 GTOUO TOV VEPOYOVOL GTIV Belehiddn KUTAOTAON 1) AKTiVE TS TPOYLAS TOL NAEKTpOvioy
eivat 71 kou 1 evépyewr Ey. To Groplo Sieyeipetal Kou 1o NAEKTpOVIO netafaivel e TpoyLd akTivag
Ory.

A) No emi£Eete T GOOTIH ATAVTNGT).
H gvépyeia Tov atop0v GT1) SleYEPILEVT) KATAGTAGT) ElvaL:
0. 9E; B.3E v. Ey/9
Movdésc 4
B) Na oiriohoyi|ogte TV £mA0YT| GOc.

Movaddec 8

"Evo atopo vépoydvov PpickeTol GTi| BEPEM®ST] KATACTAGT], OMOTE EYEL OAIKT
evepyewd Ey =~ 13.6 eV.
A) No emA£EETE T COGTI) UTAVINGT).

AleyelpovlE TO GTONO TOL VOPOYOVOL GTI] KOUTAGTUGY OMOL 1] GUVOAIKI] TOU
evépyewd eivar E; = - 1.51 eV. O woproc kfoviuds aptBuds n mov gviisToyel G
OlEYEPLLEVT] 0TI KATAOTAGCT] Eival:

a.n=2 B.n=3 y.n=4

Movadec 4

B) No d1TioAOYI|OETE TV £MAOYT] GUS.

Movdésc 9
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‘Eva dtopo vopoydvov Ppioketatl 611 OeleAtddn KUTAGTUGT], OTOTE TO AEKTPOVIO
TOL KIVEITU1 GE TPOj(1Q OKTIVOG 7] .
A) No emh£lete T COCTI| ANAVTNOT.
Algyeipov|le TO dTOLO TOL VOPOYOVOL GTIV EVEPYELOKI] KOTAGTOGCT LE KUPLO
KPpoviueo ap1dud, n = 4. TOTE TO NAEKTPOVIO TOD SIEYEPUEVOD OTOLOD KIVEITOL GE

TpOYIG axTivag 7, Y1 TNV onoia 1oy vst:
a7, = 4. B. 1, =16-5 YR = =

Movddeg 4
B) Na a1TioA0y1|0ETE TV EMAOYT| GUG.

Movadeg 9

Xe droplo vépoyoévov couporilovpe e E v ol Tov evépyeid, LLe U TV SuVALIKT EVEPYELD
niextpoviov — moptfva kot pe K v KIVITIKI] EVEPYELD TOV TJAEKTpOviov.
A) No emA£EETE TN COGTI ATAVTI|ON.

T Tig evepyeieg E. U kon K 1oydst :

r K L}'
a.E=—meE=7 B.E=—? Koz E=2U -Y.E=—2KxarE=7
Movddec 4

B) Nd a1T10A0VT|OETE TV EMLLOYT] GOG.
Movddec 9

12

Kotd v omoSlEYEPCT] ATON®V DEPOYOVOL Omd TN TPIT OLEYEPLEVI] EVEPYELOKT] KUTAGTUGT)
(n = 4), mopdayoviar axtivoforieg SwapdpoV UNKGV KOPAToS. To HIKOS KOUOTOS TOV OVIIGTO)El
OTNV OKTVOPOAIC, 1) OTOl0 EKMEUMETOL KUTA TIG PETUPACEIS TOV NAEKTPOVIOV OO TN SIEYSPUEVY)
KUTAoTUO e N = 4 o1 BeleA1don KUTtactoon). sival 41. To pkog KOLATOS TOV UVIIGTOLYEL oV
okTivoPfoiic, 1 omolo EKTEUTMETOL KOTA TG UETOPACELS TOV NAEKTpOvi@v Omd T1) OLEVEPLEVY
KOTACTUOT [LE N = 4 GE [0 GAAY] EVEPYEWOKT] KOTACTACN A, gival A2 T ta 41 kot 4> woydeL 1) oyEan

Az = 541.
A) No emisete ) GOOTI ANV ON).

O ®Op10g kPovTiog Up1BIOg N TOL UVTICTOYEL OTIV EVEPYELUKT] KUTACTAOT) A, sivol:

n

g.n=2 B.-n=3 y.n=
Movaddec 4
B) No aiT10,0V1|GETE TV EMAOYT] GOC.

Movddec 9
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Topatidlo pe KTkl evépyew K mpoomimtel 6e dropo voépoydvov mov Ppicketar ot
BepLelddn KaTAoTUoT, CAANAEMSPA e CVTO KOl TO S1EVEIPEL OTI) TPOTH SEVEPUEVT] KATAGTACT]
(n=2). H xtynTwk1] EVEPYELD TOL COUATIG0V PETd TV SiEyepon) eivar K.
‘Eva 1610 copatitlo pe kivnikn evépyew K mpoomintel 6e dAho dropo vépoyovov mov Ppioketan
oTN BelEMDE1] KATAGTUCT). GAANAEMSPA LIE VTO KU1 TO SIEVEIPEL OTI| TPITN SIEYEPILEVT] KATAGTUOT
(n=4). H xtynTwk1] EVEPYELD TOL COUATIGI0V PETd TV SiEyepon) eivar K.
A) No emA£EeTE TN GOGTI WUXAVTION-
T 10 A0Y0 TV PETAPOLOV TOV KIVITIKOV EVEPYELOV TOV CONOTISIOV NETA TNV dAANAETiSpacT) Le

TO GTOLO TOD VOPOYOVOL 1GYVEL

LE-K 4 p K=K _ 5 K-K 2
"K-K, 5 "K-K, 4 B K-K, 3
Movaddec 4
B) No a1Tioh0oV1|GETE TNV EMAOYT] GUG.
Movadec 9

14

ZTI MOPUKAT® GYECELS Ta ypaupata A, T, A, Z. H mapiotdvouv ouowkd |eye6n. Emiong,
OIVETOL OTL TO M1, €. . F MUPIGTOVV avTicTotya TNV pald. To @opTio, TNV TAVTINTA KOl TV aKTiVA TG

TPOYLAS TOL NASKTIPOVIOU GTO GTOO TOV VHPOYOVOD, EVE k. EIVOL | NAEKTPIKT| GTAOEPA.

A=lm r-m A:-k,e—2 z =-k,£ H =k,é
2 r 2r ¥ r
A) No emAgdete T1) GOOTI| ATGVINOT).
Ano T oyecaig: A+Z=4 (1) xor I'=H (2) c®CTEC sivar:

. Kd1 ot 6o

B. povo n mpédn (1)

¥. novo 1 dsvTEPT (2)
Movaddsc 4

B) N 61Ka10A0YT|GETE TNV EMAOYT] CUL.
Movddsec 9

15

H svépyeia ovicpoy yie 10 Gropo tov vépoydvov 0Tov autd Ppicketon oty Bepeiiddn
KOTdoTaon &ival Eg Kol 1) EVEPYELD 10VIGHOU Y1t TO GTOMO OTaV avTo PpicKeTal GV TpOT)
O1EYEPLLEVT] KaTAoTaoN (n = 2) eival K.

A) No emA£EeTe T COOTI UIAVTIGT).
T tov AOy0 T@V 600 EVEPYELDV 10VIGHOV 1TYVEL

Eovi 1 Eiov1 Eiov1
ov IOV:1 "" v :4

a. - . .
Ewove 4 Eovz Eov2

Movddec 4
B) No o1tiohoy1)GETE TNV EMLAOYT| GOG.

Movddec 9
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Ze &va dropo vopoyovov K etvol 1) KWNTIKE evEpysid Tov misktpoviov., U7 1 Suvopkn

nAekTpoviov-mupnva Kol E 1) 0A1KI] EVEPYELD TOV UTOHOV TOV LEPOYOVODL.

A) No emtheleTe T COCTI) ATGVTNON.

TIowd oo TIC TAPUKAT® OLLASES TYECEMV HEV EYEL KUVEVE AGBOG;
o. U=2E, K=-U, K=E/A
p. E=U/2, K=2U, E=K

v.K=-E, U=-2K E=U/2

Movddec 4
B) No 01TloA0Y1|GETE TNV EMLAOYT] GUOG.
Movddec 9
17 : . . , i 4 _ .
H evépysla TOV OTONOV TOL VEPOYOVOL GTI| BEUEAL®OT KOTUCTACT) €ivat Ey; = - 13.6 eV. Eva

eleBepO NAEKTPOVIO e KIVITIKT) EVEPYEWD 6 €V GLYKPODETUL |LE TO GTOO TOL VHPOYOVOD EVD UVTO
Ppioketal o1 BelleMdEN KATAGTACT).

A) No emA£EETE T1) GOGCTI] TPOTUGT).
Metd 1] GUYKPOLGT:

0. TO GTopo Bu S1eyEPHEL KOl UMOSIEYEPOLLEVO Ba EXTELWEL QOTOVIO svEpPTELUG 6 eV,

. To atopo o SieyepHel Kol AMOSEYEIPOLEVO BTl EKTENYEL Q@TOVIO EVEPYELTS 7,6 V.

V. TO dTopo dev Ba SieyepBOel.

Movdodsc 4
B) No aiTioA0Y1|OETE TIV EMAOY] GUC.

Movddsc 9

Hiextpévio 610 dropo tov wdpoydvov mov Ppicketal o1 Belleli®on KUTUOTOGN, OTOppoPd
QOTOVIO OTOTE LETAMNSA G TV TPOY1A |Le KOP10 KPovTied apiBpd n = 3.

A) No emA£LeTe T1) GOGTI ATAVTION.

H oygon ovdlecu OTIG OKTIVEG 1y KOL 73 TV TPOYLOV TOVL TMAEKIPOVIOV, OV OVIIGTOL(OUV GTOVG

Kuprovg kPavtikodg apBpoig n=1 ko1 n=3 eivat:

Movddec 4
B) No S1K010A0YT|GETE TV EMLAOVI] GOG.

Movddec 9
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oIV Beleh1®ET), eKTEUTETAL @OTOVIO A. Katd TNV anodiEyepor evog GAiov oTONOD vEPOYOVOL amld

Katd mv amodieyepor) evog atopov vépoyovo amd TV SeVTEPT SIEYEPIEVT] KATAGTACT] (1 = 3)

TNV TPOT GIEYEPLLEVT] KATAOTAON (1 = 2) 6TV Belel®ET), EKTEUTETUL POTOVIO B.
A) No emA£EETE T1) COCTI ALAVINGY).

O AOY0G T@V GUYVOTITOV La TOV 600 EOTOVIOV OV EKMEUTOVIAL, Eival 100G LLE:
B

=
Movddec 4

B) No 61K010A0Y1|OETE TV EMAOYT] GOG.
Movddsc 9

20

DOTOVIO A EKTEUNETOL KOTO TNV OTOGIEYEPCT £vOG OTOLOVL VHPOYOVOL Oamd TNV SevTEPT
dieyepuévr kotdctacy (n = 3) omnv Ospshudon. Eva dhlo @oTévio B EKTEURETOL KUTA TV
GTOBIEYEPTT) EVOG UTOLLOV DEPOYOVOL GO TNV TPMTI SIEYEPLEVT] KATACTUOY (11 = 2) TNV BENEMDOT).
A) Na emielets ) 0OGTI] OXAVTNGT).

O Adyog Tav KGOV Kipatog —2 tev 600 poToviav Tov sKTEumovTat, sivat igog pe:

B
27 4 2
o — .= V. =
32 P 9 "3
Movadec 4
B) No 61Ka10h0Y1|GETE TV EMAOYT] COL.
Movddec 9

21
H oluki] eveEpysl TOL NAEKTIPOVIOD GTO GTIOUO TOV LHPOYOVOL OTOV aUTO Ppioketal oI

Bepemdn kotdotact), sivar E; =-13.6 eV. Eva dTopo opoyovovw sival S1EYEPUEVO KOl £YEL
svipyswe E=-3.4eV.

A) No emA£EeTs T COOTI] ATLAVINGT).
Av 5 eival 1 axTiva ™G TPOylGg TOL TAEKTpOViov GT1) Tng BEel1@dN KATACTACT) KAl 7' 1) aKTiva

NG TPOYLAS TOV OT1) HIEYEPUEVT] KUTACTAOT] Ba 1oy0eL
o. r=2p p. r=3y Y. r=4n
Movadsc 4

B) No 61€010,0Y1|GETE TV ETAOYT) GOC.
Movddsc 8
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ZT0 ATOLO TOV VOPOYOVOL GTNV BELEADET] KATAGTUGT), 1] OALKY] EVEPYELX TOV NJAEKTPOVIOD
stvan E =- 13.6 eV.

A) No emh£EETE 1) GOOTI] WAGVINGT.
H duvouki] evepyslr Tov MAEKIpoviov oT1) Beleiidin KUTAGTUCT] TOV UTOUOD VOPOYOVOD
sivau

o U=-272¢eV B.U=-6.8¢eV 7. U=+13.6eV

Movddec 4
B) No 01T1i0A0y1|CETE TV EMAOYT| GG,

Movddec 8

23 Ie o ouokeM] mopaywyns aktivoy X petafdiiape v tdon petald avooov
Kol Kaf0d0v Kol £T01 TPOKUAEGOUE EAGTIOGY OTO ELAYIGTO NKOSC KDUATOS TOL
GUVEYOVS QAGLLOTOC TOV TUPAYOLEVOV OKTIVOV KaTd 20%.

A) Na emiielete 1) 0OOTI| AXAVINGT.
TMo vo TETOYOVE TN TEPUNAVE EAGTTOGT], TPOKUAECU|LE:

¢. Lel®oN NG TAoNS Kutd 25%

B. ad&non g tdong katd 25%

¥. av&non g Tdong Katd 20%

Movadec 4
B) No 01T10A0Y1|GETE TV EMAOYT] GO

Movdésc 9

24

A) No emielete T1) CQOTI) ANAVINGT).
ZouQova [IE To aTolKd mpdTtumoe tov Bohr (Mmép) yie To dTONO TOV LOPOYOVOL, Yid TA LETPO
U1 KOU D3 TOV TLYLTHTOV TOU NAEKTPOVIOV GTIV BEUEMMDOT] EMTPEMONEVT] TpOYIA (=1) Kot oV
EMITPENOUEVT] TPOYIA IE L = 3 OVTICTOLYN, 10VEL 1] GYECT:

d. D] =3D; B.vs =3y V. 0y = 903

Movddec 4
B) No. a1T10A0Y1|CETE TNV EMAOYT] GOG.

Movddec 9
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10 GTO[O TOV DSPOYOVOL, TAEKTPOVIO TTOV PplokeTal 0T Bspei®dn Katdotaot (n = 1) kat
£yeL evepyewr -13.6 eV, amoppord Q@TOVIO EVEPYELNS 12,75 eV,
A) No emA£EETE T1) COOTI ATAVTNON).
To NiexTpovio HETAMNBA:
. omd TNV Tpoyld pe n=1 om) tpojud pen =13
B. amo v poyd pe n =1 ot Tpoyld pe n =4
Y. om0 TNV Tpoyld pe n =1 o TpoyId pEN =6
Movddec 4
B) No 01T10A0YT|GETE TNV EMAOYT] GOC.

Movddec 9

= Hlextpovio mov Ppioketal 61 Bglelioon katdotacn (n = 1), oTo drtouo Tov
vopoydvoy Kol £xe1 evépysir E| anoppo@d AAMpOS QOTOVIO KOl LETUANOA oIV
TpOyd NE evépyeld Ey/16.
A) No emielete T GOCTI] GXEVTNOT).
H petamonaon tov NAeKTpovion EYive:
o. amd TV Tpoyd e n= 1 oV Ipoid Hen =2
B. amd mv tpopua pen =1 otnv tpoyd pe n =4
Y. ommd TV Tpold pen =1 oy tpoytd pen =16
Movddsc 4
B) No 01T10A0Y1|CETE TNV EMAOYT] GOC.

Movddsc 8
27
Hiexktpovio GTo Gropo tov vépoyovov mov Ppicketor ot Bepelddn kardactacn (n = 1),
amoppPoPd EOTOVIO OTOTE LETUMNOE GTIV TPOYLA e n = 3.
A) No emA£EEETE TN OOGTI] AIGVINGT.
H oyéon petadd ToV ToyuT)TOV TOV NAEKTPOVIOD ) Kdl D3 KOTA TN TEPLPOPE TOV OTIS TPOYLES e
n=1kmn=3 avrictolya. eivat:
o. D] =3 B. vy =9%0; V. 0y = 303
Movadec 4
B) No atTi0L0Y1|GETE TNV EMAOYT] GUC.

Movddec 9
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Mig EPTEIPIKT] GYECT] UETAED TGOV GUYVOTHTOV TOV UKTIVOBoldV GTO QAGId TOU VSPOYOVOD.
YVOOTI 5 CLVOLUCTIKY apyl] Tov Ritz, siye ovokoivedsi mpwv 0 Bohr Siotunm@ocsl To aviicTo(o
HOVTEAOD. ZOUQMVA |LE OUTI]. OPLOHEVES OO TIS CLYVOTNTES TOV QOCUATIKGOV YPOUL®OY To
VépoyOGVOL  UTOPOVGOV VO DIOAOYIGTOOV MG

afpolgld 1] dl@opd GAAMY CLYVOTITOV.

n=3
A) Na emA£EETE TN COGTY] WTAVINGY]. A
¥ n=2
TI'o Tig owyvotntes fi- fo. Kot f5 1oL Oumhavold
GYNIOTOS Ba 16 VEL I
Si
a fi=L+1
4 h 4 n=1
B- fa=ri+ 1
V- Hi=h+ 1
Movddec 4
B) No aiTioA0YT|CETE TNV EMAOYT] GUg.
Movadsc 8

29

‘Eva nhektpévio pndalog m Kiveitat e TaydTNTA O Kol GUYKPODETAL [IE GTONO VIpOYOVOD OV
Bpicketon ot BepeA®dn) KOUTAGTUOT, OMOTE 1) TOXVTITO TOL NAEKTpoviov pewdvetar o v. H
TOOINTA TOL dATONOD vdpoyovov oev ohrdalel, oild TO NAEKIPOVIO TOV ATOLOL VSPOYOVOL
LeToPaivel GE oTAOUT VYNAOTEPT|C EVEPYELOS KaL GTT) GUVEYELD EMGTPEPEL GTTV UPYIKT] TOV GTAdu,

EKTEPTOVTAG POTOVIO.
A) Na eml£Eete T GOGTI) OTAVINGT).

Edv h eivolr 1 otoBepd tov Planck., 1 coyvémTo NG eKMEUTONEVN)S aKTivoPodicg wkaTd v

QITOBIEYEPCT] TOV ATOLOV Eival 10T) LLE:

4 B m-(uz+1-‘2) . m-(uz—vz)
2.5 2-h 2-h

Movddec 4
B) No aiTioAoy1GETE TNV EMAOYT] GUG.

Movddec 8
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30 Atouo vipoydvon anodieyeipeTal amd TNV EVEPYELUKI] KATACTAUCT [E KOPo KPovTikd apioud
n =3 omv BgleM®N KATACTUOT TPAYLATOTOIOVTAS S0 S1080YIKES UMOBIEYEPTELS KUl EKTETEL 2
QOTOVIC. IV TPOTI CTOSEYEPTT] 1] CLYVOTITO TOV TOPUYOLEVOL QOTOVIOV Eival fi Kol otV
emopevn fa.

A) No emA£SeTe 1) COGTI AXAVTGCT).

O Lovog Tev 6100 GUYVOTITOV EivaL:

5 3
u.%:; B.%:: Y.%:%
Movadec 4
B) No a1Tloh0YT1|GETE TNV EMAOVY| GOG.
Movadec 9

31

 To NAeKTpOVIO GTO GTONO TOV VEPOYOVOL £)EL OMKT] EVEPYELX E1 0Tav Ppioketal o1 Bpelidon
KUTACTAON eV OTUV PpioKETOL OE piat SlEYEPHEVT] KOTAGTOOT] £EL oAk evepyewr E,. Ioyvet 0Tt
E=25E,
A) No emAeete 1) COGCTI OIAVINGT.

O koprog kPavtikog ap1BLdc Tov avTIGTOLEL O TEPATAVE SIEYEPLLEVT] KUTAGTACT] Eival:

a. 5 B.1/5 v. 25
Movddec 4
B) No aitioAoY1|GETE TV EMAOYT| GOC.
Movadsc 9
32 I , .
To oyfjua Seiyvel To SEYPULLLA TGV EVEPYELKAY E =3
J =
oteBpdv Tov atépov tov vopoydvon. Ta dy . . A E Ay l
: n=2
sivon T pikn  wdpotog g axtwvoPolieg  mov
exmEumeTor kot T petefdosig Tov mMAsxtpoviov }~:
netald eV evepyeiokev otabudv, énmg deiyvouy Tu .
Ay
péin wat fl . f: . f} ot avTIoTOLYEG CLYVOTITES. E, + =1
A) TTowd amd TIg TOPUKGET® GYEGELS EIVOL COCTH ;
, , ) A A
o fi=hHh+1s B. h=A+4 Vo by =2
A+
Movddec 4

B) No 61K010L0Y1|GETE TV EMLLOYT] GOC.

Movaddec 9
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e

‘Evo dTopo vopoyovoy OIOMIEVEIPETUL KOl EMICTPEPEL GTIV OEUEA®ON KOTACTUOT
(n = 1). H petafolrs] ¢ oKTivag TG Tpoyids Tov niextpoviov givar Ar = 7.5 - 10 m. H
QKTIVO TNG TPOYIAS TOV NAEKTpOVIOD GT1 BepleA®on KUTAGTOON ivar 1= 0.5 - 10 m.
A) No emA£Eete T GOCTI] AMGVINGT).
H deyepuévn KaTaoTOGT 6TV omoia Pprokotay apyikd To dTopo Tov Vopoyevow Eiye Kiplo
KPovTied apifpo:
a.n=2 B.-n=3 y.n=4
Movddeg 4
B) Nu dika10loy1)GETE TNV EMAOYT] GUL.
Movddec 8

34

Mia guokevy| mapayyng aktiveov X Asitovpysi e TAoT avosov-kabodov V. H oyig g
NAEKTPOVIKIG DEGUTNC TOV TPOEPYETAL Umod TV KGBodo eivan P. AvEdavouue tn Beprokpoocia
g K800V, S1uTNpAOVTUS TNV TACT) GTAOEPT, L€ UNOTELEG|LY VO STAacLdleTal 0 aplOpog Tav
NAEKTpOVIGV OV Pyoivouv amod ovTi] avd SEVTEPOAETTO.

A) No emiA£Eete TN COOTY| ATAVTNCT).
T ) v woyd P g NASKTPOVIKIS EGUNG 10YVEL

(XY [ <

o.P =P B.P"=2P y. P’ =
Movadsc 4
B) No 61K010A0Y1|GETE TNV EMAOYT] GG
Movadsc 9

35

To NAeKTpOVIO GTO ATOUO TOV LOPOYOVOL OV Ppioketol oV Belelmdn katactaon (n=1)

amoppo@d axTivoPoiia ne amotéhecna va Sievepdsel oty 2" Sieyepuévn otadbun (n=3).

A) No emh£EeTe T GOOTI UTAVTNOT).

ZOUPOVA LIE TO TPOTLTO TOV Bohr 1) GTpo@opLLY] TOV NAEKTPOVIOV GTO ATOLO TOL VHPOYOVOL

KOTA TNV TOPATEVE J1EYEPCT) LeTAfAALETOL KATA
h

h
. — . — V.
2n B?t !

3h
2
Movddeg 4
B) No a1T10A0Y1|GETE TNV EMLAOTYT) GUL.
Movdadeg 9
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36

To mMiekTpoOvVIo VOGS dTONOVL LipoYovoy Ppioketar 6T Belelidd) KATAGTAC
£Y0VTag oTpogopl] LETpov L. Kdmoww oty amoppo@d evepyeld Kot LeTaPaivel GE
EMTPENOEVT) TPOYLE OOV TO PETPO NS Svvaung Coulomb avdpsca Gto NAEKTIPOVIO
Kol Tov Topiva gival 81 popéc [kpdTEpPO amd To pETpo  TNg dVvaung Coulomb oty
BelLEMDOT) KUTAGTUON.

A) No emid£EeTe TN GOGTI] WGV GT.
Av L™ gival To HETPO TNG OTIPOPOPUNS TOV TMAEKTPOVIOL GTI OEYEPLEVY] OULTI
KOTAGTOGCT, WOYVEL OTL:
a Ll =L B. L =3L y.L'=9L
Movadec 4

B) No 01TioA0Y1|GETE TV EMAOYT] CUS.

Movddec 8

37

- Atopo OV V3POYOVOL OV PPICKETUL GTNV BELEM®ON KaTdoTact (1 =1), EyeL evepyea Ej.
A) No emiédete ) 00T TpOTACT).
H evépyewn mov MPEMEL VO £YEL EVO QATOVIO £1G1 OOTE OV UMOPPOPNBel Amd TO TUPATAVE

dropio v3poydvov, To dropo va dieyepdei oty 1" dieyeppévn otddun (n =2) sivat ion pe :

Movadsc 4
B) No a1Ti0)0y1|GETE TV EMLOYT] GUC.
Movddec §

38

"Evo ¢@TOVIO OToppo@dtol amd éva dtopo vdpoyovov mov Ppioketor ot atadun #=2. To
dgropo 1ovifetol Kol TO NAEKTPOVIO TOL OTOUOV, OTUV TOVEL VU EAKETOL OO TOV TLPNVE, EYEL
LNGEVIKT] TAYOTIT.

A) No emA£EETE T COOTI| TPOTACT).
Av 1o NAEKTPOVIO PpLOKOTOV GT1) BEUEAIDST] GTABT Kol TO GTONO ATOPPOPOVGE TO 1610 POTOVIO
018!
d. To dropo Ba wovildtav Kol To NAekTpovio, 0tav Ba Emave 1 EAEN amd Tov muprva, Ba giye pn
LNOEVIKT] TayOTITA
B. To dtopo dev Ba 1oviloTav
v. To dropo Ba 10oviloTov Kol TO TAeKTpoOVIO, OTav B0 £mave 1 AL amd Tov mopiva, Ba siye
LTOEVIKT] TEOTNTO.

Movddsc 4
B) No a1Ti0A0Y1|GETE TNV EMLAOYT] GUG.

Movddsc 8
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TTogoTNTa OTOU®V VopoYOVOL PpioKeTal Ot Kamowd dieyeplévn otdbun 7. To NAEKTPOVIO [LE
d1apopeg (G10d0yIKEG EVOEYOUEVMG) OMOBIEYEPOELS KUATUANYOUV OAW GTN Osiel®dn GTAB
EKTTEUTIOVTIOS QOTOVIL [LE SLOQOPETIKA UIKT] KOLOTOC.
A) No emAelete T 0©OTI| TPOTOGT).
Av o pOTOVIO £youV £51 S1OQOPETIKA LK KULATOS, TOTE Y10 TN GTAOUN oIV omoia Ppickoviav
apYIKG AEKTPOVIL 1GYVEL
. n=2 B.n=3 Y- n=4
Movddec 4
B) No a1ti0h0y1|CETE TNV ETLLOYT] GUG.

Movddsc 9

40

‘Otav &vo dTopo vépoyovow mov PpicKETAL GTIV EVEPYELUKY] GTAOUN e KOplo KPavTikd aplfud
n=2 amoppoONGEL £vd OMTOVIO, TOTE TO ATOLO SieyeipeTat kot HETAPaivel GTV eVEPYEWEKT] GTAOUN
e Kopro kPovtikd apopd n=3.

A) No emA£EeTe T1) OOGTI] ATAVINGT).
H otdfun pe m ikpotepn dvvati) eveépyeia Ty omoia Ga Empene va Ppioketal 1o MAekTpdvIo,
(MGTE OV ATOPPOPOVGE TO 1610 PMTOVIO va 10viLoTay, eival 1) GTABUT Le KOpLo KPovTike oplBpod:
a. n=1 B. n=3 y.n=4

Movadsc 4

B) No a1tioh0oV1|GETE TNV EMAOYT] GUS.

Movadsc 8

41

ATouo vépoyoOvoL PPICKETUL OTI) SIEYEPUEVT] KATAGTUCT] TOV OVILGTOLYEL oToV KUpLo KPoviike
apiBpd n=3. AV TO GLYKEKPILEVO GTONO UTOdEYEPOEl NTOPEL Vo EKTEUWEL KOTH TNV OIOSIEYEPGT]

TOV TO TOAD
A) No emA£EETE T1) COGTY| TPOTAGCT).

. EVU POTOVIO.
p. 6U0 POTOVIO.
Y. Tpic @MTOVLIA.
Movaddec 4
B) Na o1T10 A0y GETE TNV EMLAOYT GUS.
Movddec 8
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42

H evEpYELOD 1OVIGULOV Yid TO ATOIO TOL VOPOYOVOL amd T Beuelid@dn katdotaot sival E. Eva
GTOHO VOPOYOVOL OV BPIioKETaL OTH BEUEAMON KATACTACT AMOPPOPd £va p@TOVIO evEpYElng E,

KoL dleyeipeTol oy Tp@T d1eyepuév Katdotaon (n=2). H evépysia E, 1covton e

A) No emhslete T 00GTH TPOTUGT).

E 3E
o — 7 p. 2E V. n
Movddsc 4
B) N g1Ti0A0Y1|GETE TNV EMLAOYT] GUS.
Movddsc 8

43

Kotd v omodlEyspon evOg OTOUOV VOPOYOVOL TO ONoio PPIOKETOL GTNV SLEYEPUEVT
KOTAGTUGT OV GVTICTOYEL GTOV KUP1o KPovTiKG apifd n = 3 eKnEPmovIOL 600 QAOTOVIC A, B ne

eveEpyeleg Ea kol Eg, 0mov Ea < Ep.

E
A) No emA£EeTe T 6oOGTI Ty V1o To Adyo =2
A

o 5.4 B. 0.18 y.2.25

Movddsc 4
B) No g1110A0Y1)GETE TV EMAOYT] COC.

Movddsc 9

44
Toueova e To atopkd mpdétvmo Tov Bohr, oTov 10 dTopo TOL LopoyoVoL BpicKETOl GTN
BeLE DA EVEPYEKT| KATACTUGT] £(E1 OMKY evépyswa E, (E; =-13.6 eV).
A) No emA£EETE TI) COOTI] UTAVINGT].
H gZapmon mg olkng svépyswag £ TOL dTIOUOV TOU LOHPOYOVODL dmd Tov KPoviikde apibud n

TUPICTAVETUL GOGTA GTO SLAYPOLLLL:

Q
=
-

Movddec 4
B) Nu diTIl0A0YTCETE TNV EMAOYT] UG

Movaddec 9
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45

Ago| HOVOYPOUATIKOD QOTOS OEPYETUl LECO OmMO CEPLO LOPOYOVO TOL PpiloKETal OTI)
Beueldon katdotaon. Kabe potovio g Secung £xet evépyeia 10,2 eV. Aivetol 1) evepysia Tov
GTOLOD TOV VEPOYOVOV OTI BEel®ON KaTdoTaon Ey=- 13.6 eV.

A) No emA£EETE T GOGTI] GXAVTNON.

o. Katd v amodiEyepon 1@V aTON@V Tov aepiov Ba «500le» G QUOUATIKY] YPULLLT] oV
mpokaAsital amd QOTOVIO TOL £yel evipyeia 10,2 eV.

B. Katd v anodieyepan TV aTOU®V TOV aepion B «5ov[e» 6V0 QUOLUTIKES YPULLLLES TOV
MPOKAAOVVTUL UTO QOTOVIL [LE EVEPYELES TTOV TO GOpOIGLA TOVS sival ico pe 10,2 eV.

v. Katd v amodieyepon TovV aT0UeV Tov aepiov dev Ba «doUUE» TIMOTH, YWOTL KUVEVO
dtopo Tov depiov vépoyovoL de Ba dieyepOEi.

Movadsc 4

B) No 0iT10A0Y1|GETE TNV EMAOYT] GOG.
Movdosc 9

46

H oaxtiva (g emTpemopevng tpoyids (1) oty omoia pmopel va Ppioketal to NAeKTpdVIO TOV
GTOIOD TOD VEPOYOVOU, SPEPEL A0 TNV UKTIVO TNC CUEGMS EMOLLEVT|C EMTPETOLEVIIS TPOYLAS KATA
Or1. AIVETOL 1) OKTIVO TN)G EMITPETOLEVTS TPOYLGS MOV OVTIGTOYEL 01N BElleM®dT] KATAGTACT] TOV
G TOLLOV TOL VOPOYOVOL 101] LE F1.

A) Nao emAElets T COGTI] GXAVTNCT).

o. H tpoyid (1) £yel xopro kPavnikd apifpd n=2.

B. H tpoyd (1) £yel xvpro kPavrikd apibpéd n=3.

7. H tpojud (1) xet wopro kfovrikd apibpd n=4.

Movddec 4

B) No 01110 0y CETE TNV EMAOYT] GOG.

Movddec 8
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Tvdivog COMVOS TEPIEYEL UEPLO VOPOYOVO KOl OTE GKpa Tov £@aproletar vwnin tdon. To
VopoYOVO dieYEIpETOL GE HL1APOPEC EVEPYELOKES GTADLIES KU1 0 COAN VLS pToPfoisl. To ddypopa TV
EVEPYEWKOV GTAOUGOV TOL BOPOYOVOL @UIVETUL GTO MO KAT® oy1ua. Emiong to @aciio eKTopumig To
VOPOYOVOL TEPIEYEL TEGGEPIS YPOUULES KOl TO (POTOVIO 6T VO GKPO TOV OpUTOV QPACHNOTOS £XOVV
svepyeleg 1.9 eV kot 3,122 eV avticTorya.

A) No emiglete 1 cmOT] Gepd

-0,278eV n=06 QTOBIEYEPCEDY TOV ATOLUMV VOPOYOVODL TOV
-0.544eV =3 &ivouv OV 0paTEG UKTIVOPOAIES.

-0.85eV b= o 6—5—4—3-2

-1,5¢V n=3 B. 6—1.5—1. 4—1.3—1

=3.4eV n=2 Y. 6—2,5—2,4—-2,3->12

Movadec 4

B) No. a1Ti0A0Y1|GETE TNV EMAOYT] GUG.

-13.6eV n=1
Movadeg 9

48

X0 grolkd mpotvno tov Bohr 7y To dtopo tov vwépoyovov, av  Ez. Es eivol ot
evEpYElEg KL L3, Ly TO PETPC TGV CTPOPOPLOY TOV NAEKTPOVIOD GTIS EMTPENMOUEVES TPOYLES
OV OVTICTOLYOVV GTOVS KUPLOUS KPavTkous aptBpovs n =3 kol 1 = 4 avIicTotfo 1oyvel OTL:

A) No smiA£Eete T1) GOGTI ALAVINGT).

E 3
o« B_32 o L_2
E, 4 L,
E 16 4
p. = = — «xm L_4
E, L, 3
E 16 3
V. =2 = — Kat L_3
E, L, 4
Movadsc 4
B) No t1T10)0Y1)GETE TV EMAOYT| GUG.
Movaddec 9

49

Ag Bemprjcovlie 6Tt KGBE amopLoveLEVO dTOLLO VOPOYEVOL Efvat a ikpY) coaipa e akTive ¥ Kot
. 4 s
oYKo Vz—%-rw' .

A) No emhélete T GOGTI ATGVINGT.
'Ect® ¥} 0 0YKOG TOL GTOLOV Tov uipoydvov ot Belehiddn KaTdoTaon kat ¥, 0 0YKOG TOV 1610V

QTOLLOV VOPOYOVOL OTaY 0TO PpiokeTon o1 TPOTY Sleyeppévn evepyelakt] Katdotaon (n = 2). I'a 1o

_— . . . .
Adyo - T@v GyK@V Y10 T0 GTOpO TOD VEPOYAVOD, 1GYDEL:
W
1

o

-
o=

Il
=3
B

==l

Il
.
-2

==
=
==

Movddsc 4

B) No a1T10A0yGETE TNV EMAOYT OUG.

Movddsc 9
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' To oynua Seiyvel TO SIAYPUNLLE TOV EVEPYELNKOV GTUOLOV

TOL OTOROV TOL VOpOYOVOL. Ta UMK KONATOS Ap. Az A3 sivdl
S Ap A2 A3

O UK KOUOTOS TGOV QOTOVIMV OV EKTEUTOVIOL KUTA TIg

petafdosly tov niexipoviov peTadd TOV  EVEPYEWUKOV

oTUBLGV, OTMG delyvouy To PEAN.

A) No emA£LEETE TN GOGTI] WIAVINGT).

H oy£0m mov GuVHEEL TA IWIKY] KOUATOS A1. A2 KOt A3 lval:
Ay A,

o A =4+ B. 4, = :
Ay — A

B) No a1TioA0YT|GETE TV EMTLOYT GOG.

)

=

physicsT
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E3 - n=3
Eg ;i.; n=2
A A2
. 2 | n=1

A A

A =4
Movadec 4
Movddsg 9

Haektpdvio GTO GTOHO TOV VOSPOYOVOD MOV PPICKETOL GTN BEUEALDOT) KUTACTUON OIOpPpoPd

POTOVIO KOl HETUPAIVEL GTIV EVEPYEWOKT] KATAGTHGT] OV OVTICTOLYEL OTO KOPIO KPUVIIKO apifpo

n = 3. I cuveyeln Petafaivel amd TV KUTAGTAGCT TOV GVIIGTOLEL 6TO KVpo KPoavikd oplond

n = 3, Gg gVTI] MOV UVTICTO(EL GTO KUP1O0 KPovTiKe apiBpd n = 2 Kol GTI GUVEXEL ETGTPEPEL GT)

Bepel@on tov katdotoon. Katd ™ mopomdve Sodikecie EKTEUTOVIOL OV0 QOTOVIC LE

CLYVOTNTEG f1 V1o TV LETAPaoT amd TNV KUTAGTOGT 6ov = 3 T KATAGTuo 0mov n = 2 Kol fo

i TN PETAPaGT) dmd TN KUTAGTOo OTov 1 = 2 OTI) KATdoTacT) omov n= 1.

A) No emh£8eTe 1] GOGTI OTAVTNGT).
H oy£01 uvalesa GTIS GLYVOTITES TOV 600 QOTOVIDY sivaL:

57 g S 2
£ 30 A 3

|75

B) Na 61KtioA0YNGETE TV EMAOYT] GOC.

52

ZT0 SUTAGVO S1AYPULIO QUIVOVTHL O1 EVEPYEWNKES GTABES TOV
UTONOU TOU VOPOYOVOL KOl TO LNKI KOLATOS TOV OVIICTOLYmV
QOTOVIOV OV EKMEUTOVIOL KOTd TIC OWOSIEYEPGELS IOV
UVUTUPIGTAVOVTUL GTO GYT] L.

A) No emA£EETE T COGTI| AAAVINGT]
To peyaddTepo, Amd T EKAEUMOEVT UK KOUATOS, sival To:

a. A1 |3 Az Y- A3

B) No otTIOAOYT|GETE TNV EMLAOYT] GOL.

=

E;

i -
A 27
Movddec 4
Movdédsc 9
n=23
b
; n=2
A Az
L v n=1
Movadec 4

Movddec 9


LOUKAS
Rectangle

LOUKAS
Rectangle

LOUKAS
Rectangle

LOUKAS
Text Box
 50

LOUKAS
Text Box
  51

LOUKAS
Text Box
  52


physicsT
OHBAIOXZ AOYKAZ /®YZIKOZ M.Sc.

DYZIKH B AYKEIOY FENIKHZ MAIAEIAX users.sch.gr/lthiveos/wordpress
53 : o
Ot QUONOTIKES YPULIES OTO GTOLO TOV
vépoyovov ovopdlovior pe Pacn . n= o
oTalun otnv  omoi  KOT@ANYEL TO N i i 2:2
NAEKTPOVIO  OMOBIEYEIPOLLEVO, OO TO N . S n=3
. , . 2ZEIPA Paschen
OVOLLE. TOV OVTIOTOL{OV EPELVITI] TOL TI§ 1
¥ n=2

LEAETNOE, COUQPAV. IE TO SUTAGVO GYTLa. ZEIM]mer
‘BTGt OAEC Ol QUONOTIKEG YPOULEC TOL
MPOKVTOVV ONO ONOSIEYEPOES OMOV TO  -=
NAEKTPOVIO KaTOANYeL o1 oTddun n = 1
avijkovv TN Gepd Lyman. -
A) No smhelere T oo
QITAVINON).
Av 0l QUOUOTIKES YPOUMES TNG GEPAS

Balmer kglvmrovov OAn TNV WEPLOYN] TOL

~11

RS

~13

opatTov: YYVYY n=1
- - - - hl hd '
0. TOTE 01 QUONATIKES YPULLUEG TN OE1PUg ZEIPA Lyman

Lyman 6a £ovv KN KOLOTOS KPOTEPT
amd TO 1DOEg, EVO OLTEC TG OEPAg
Paschen 8a £yovv ik kdpatog peyardTepd amd To EpLBPO.
B. T0TE 01 UGUATIKES YPALLES TG GEPAS Lyman Bd £yovv ik KOPOTOS LEYEADTEPT 4O TO
gpLOPO, EVD aVTEG TNG os1pdg Paschen pikpotspa and 1o 1OHEC.
Movddec 4
B) No a1TloA0V1|GETE TNV ANAVTN Gl GOC.
Movadeg 9

54

‘Eva dtopo voépoydvov Ppioketar oI BeUeidon KOTAoTACT O6mov £yl evépysid Er. To
dtopo amoppo@d £va QOTOVIO Kol HIEYEIPETOL GV KUTACTOGT Tov oviiotolysl oe n = 3. H
otabepd tov Planck sivai h.

A) No emAEEETE TN COGCTI GLAVIT|OT)
H gvépyeia TOL AmToppOPOVUEVOL POTOVIOD Eival

_E -] _8
o B P BE Y 95

Movaddeg 4
B) Na 61Kc10L0YT|GETE TV UNAVITCT) OOg

Movddsg 8
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‘Eva dtopo vépoyovov Ppioketal o1 BELELDOT KATAGTUGT] OTOL £YE1 EVEPYELD -13.6 eV,

A) No emA£EETE TN OOGTI] OTAVTNOT

H svepyeio mov MPETEL Vo EYEL EVO QOTOVIO MOTE VO 10VIGEL TO GTOLLO TOV DHPOYOVOD KUl Vi GMCEL
OTO NAEKTPOVIO KIvI|TIKT] evEpYeld 10 eV otav Ba Ppioketal eXTOg NG £AENC Tov mopTva eivat:

a. 23.6eV B.3.6eV ¥.—23.6eV
Movddsc 4
B) No aiTloA0YyTGETE TNV EMAQYT) GOGS.

Movddec 8

956  To GTONO TOL VHPOYOVOL £YEL GTN) BElLEAIDON KATAGTOOT evEpYEl -13.6 V.
A) No emAelete T GOGTI UXAVINGT.
H svépysio o KGO pia and Tig 600 TPAOTES H1EYEPIEVES KATUCTAGELS (0 = 2 wou 1 = 3) TOL aToloV
TOV VOPOYOVOD Eival:
. -6.8eVru -4.5eV B.-3.4eV kot -1.51 eV v.-3.4eV kol -4.5eV
Movddsc 4
B) No a1tioh0y|CETE TNV €MA0YT] GUg

Movddsc 8

57

Atveton 6Tt Ey = -13.6eV eivar 1 evEPYEld TOV GTOHOV TOV DIPOYOVOL GTI Oepehidon
KOTAGTAON.
A) No emA£EETE T1) COGTI WLAVINGT).

H mo ukpn T EVEPYELNS EVOS QOTOVIOV OV UTOPEl v TPOKUAEGEL H1EYEPGT GTO GTOUO TOL
vopoyovov, etvat:
o. 10,2 eV p.-10.2eV y. 3.4eV

Movddec 4
B) No aiTlohoY1)OETE TIV ETLLOVT] GUG.

Movadsc 9

58

To nAekTpdvio GE £va dtouo vopoyovow Bpioketar ot 3" dieyepuévn KatdoTaon
(n=4) kot petamintet ot 1" Seyepuévn katdotaon (n = 2).

A)Na em)&€eTe T COGTY| ATAVTNOT].

H petofoir] v KiviTik] TOV EVEPYELN 1IGODTAL LIE :

3 8 9
. — —E . — —FE .— —E
16" B gl1 Y 41

omov E; 1 0MKI] EVEPYELD TOV NJAEKTPOVIOD G BeeldET] KATACTAGT).
Movddsc 4
B)Na aiT1o 0 Y1|CETE TNV EMAOYT] GOC.

Movddsc 9
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