2.2. Aiveton o Tivokog

Z0PPoA0 | HAektpoviakn dopry | Oudda M.MN. | Mepiodoc M.11.
X 177 (VIIA) 3N
Y 17 (I1A) 3N
z K(2) L (7)

o) Na avTypaeTe Tov Tivaka aTrn KOAAO 0a¢ KOl VO TOV GUUTIANPWOETE.

(MovadEC 6)
B) Na e&nyroete mola OmMO TO OTOIXEiO TIOL TEPIEXOVTAL OTOV TIVOKO EXOLV
TIOPOUOIEC (AVAAOYEC) XNUIKEG 1O10TNTEC.

(Movadeg 3)
y) Na ypdete 1o €ido¢ Tou 600 (OUOIOTIOAIKOC 1) I0VTIKOC) KAl TIWG oxXnuaTileTal
0 deauOC oL avomTlaoeTal PeTadl: 19K Kat Z.

(Movadeg 4)



2.2.
a) O mivaoKag CLUUTIANPWVETAL WC €ENG:

Z0uBoA0 | HAektpoviokr) doury | Ouada MN.M. | Mepiodog M.M.
X K(2) L (8) M (7) 177 (VIIA) 3n
Y K)L(8)M (1) 17 (1A) 3n
Z K(2) L (7) 177 (VIIA) 2n

B) Ta oTolxgia X kal Z Tou TivoKa £X0ULV TTOPOUOIEG (AVAAOYEC) XNUIKEG 1010TNTEC ETELDN)
avrkouv atnv idia Kopia opada tou M., T 171 (VIIA).

y) O XNUIKOG Se0HOC PETOEL TOL 19K KOl TOU oZ EiVOIL IOVTIKOG,

Auto oupfaivel EMEION TO Z €ival APETOAO COTOIXEIDO PE 7 NAEKTPOVIO OTNV EEWTEPIKN
oTBada evw 10 19K Pe Katavour) nAektpoviwv K(2) L (8) M (8) N(1) sival pETOANO.
ZupPBaivel petakivnon evog NAeKTpoviou amo TNy eEwTePIKN oTIRAdA Tou KoAiou (K)
TIPOC TNV EEWTEPIKN 0TIBAdA TOU Z. ETaL, TO ATOUO OTTOKTOUV EEWTEPIKN OTIRASA UE 8
NAEKTPOVIO TO KOBEVQ, CUUTANPWHEVN, OMWC TOU AVTIOTOIXOU €LYEVOUC OEPIOL.
Kotd guveEmela, TPOKOTITOUY Eva avidv Z- Kol &va KaTIoV K* kot 0 deopdg Toug gival
IOVTIKOG.



2.2.
A) Na ouykpiveTe TIC akTiveg Twv: 11Na Kal 19K.

(Movadeg 5)
B) Na meptypayiete Tov 600 PETAED TwV 3X Kal oW Kl va YPAYETE TOV XNUIKO TUTIO
NG METOEL TOUC Evang.

(Movadeg 7)



2.2.

A) Mo ta 11Na Kat 19K yiveTal n Katavour) Twv NAEKTPOVIWY TouC 0€ OTIRAGEC:

1Na: K(2) L (8) M (1)

19K: K(2) L (8) M (8) N(1)

ATIO TNV KOTOVOUN TWV NAEKTPOVIWV TIPOKUTITEL OTL Ta AV0 CTOIXEIO OVIKOLV OTNV
idla opada tou M.M. (17 ) 1A) emeidr) €xouv €va (1) NAEKTPOVIO OTNV EEWTEPIK
oTIBada. To 19K €xel pia mePIooOTEPN OTIRAdA OTO TO 11Na KAl KATA CUVETIEIN EXEL
MEYOAUTEPN ATOUIKI) OKTIVO.

B) Ma tnv meplypa@r ToU XNUIKOL 00Ol METAEL Twv 3X Kal o ypa@eTal N
KOTOVOI) TWV NAEKTPOVIWV Toug o€ aTIRAdEC: 3X: K(2) L (1) kot oW: K(2) L (7).

To X €xel €va (1) nAeKTPOVIO 0TV €EWTEPIKI TOU OTIRAdA TO OTOI0 WTOPEL va
petagepbei otnv edwtepikn) otfdda tov V. ETol MPOKOTTEL TO KOTIOV X* pE
e€wtepikn) otBdda v K cLUMANPwUEVN PE 2 NAEKTPOVIO Kol TO oviov W~ pe
OUUTIANPWHEVN EEWTEPIKN 0TIRAdA TNV L pe 8 NAEKTPOVIQ.

O de0po¢ avapeoa aTa OV 1OVTA Eival IOVTIKOC.

O XNUIKOG TUTIOC Ba TEPIEXEL Ta 16VTa X Kat W gg avaloyia 1:1, dnAadn Ba gival
XW.



B) Aivovtal Ta aTtolxEia : 12X, 17V Kol gZ.
o) No ypAWETE TNV KOTAVO NAEKTPOVIWVY 0€ OTIBASEC yIa TO ATOUO TwV OTOIXEIWV X,
W,z
(uovadecg 3)
B) Na xapaKInpIioeTE TIC TTOPOKATW TIPOTACEIC WG OWOTEC ( 2 ) 1) AavBaauéve (A).
i) Toaotoixeio X eival HETAANO.
i) MetagL twv atolxeiwv X kat W oxnuaTilETal OpoI0TIOAKOC OECUOC,.
iii) Metadl Twv oToIxEiwV X Kal Z oxXnUaTi(ETal IOVTIKOG OEOOC.
(uovadec 6)



B)
0) Ol NAEKTPOVIKEC KATAVOUEC TWV TPIWV OTOIXEIwV €ival avtioToxa: 1oX: (2,8,2),
17¥: (2,8,7) ko gZ: (2,6).
B)
i) X
i) A
ii) 2.



2.2.
A) Aivovtal Ta aTolxeia: 19K kat 17Cl.

o) Na ypayete v KOTOvour Twv NAEKTPOVILY 0 oTIBAJEC yia Ta ATOPA TOU
KaAiou Kai Tou xAwpiov.
(Movadec 4)
B) Na avo@Epete 10 €i60C TOL OEGUOUL (IOVTIKO 1} OUOIOTIOMIKO) WETOED AUTWV
TWV OTOHWV.
(Movadec 2)
y) No ovo@épete av 1N €vwon TOU  oxnuotiletar  petagd K
Kai Cl:
i) £xE1 LWNAO 1 XOPNAOG onpeio TAENG
ii) To LOATIKA SIAAVUATA TN AYOULV I} OXI1 TO NAEKTPIKO PELHIA
(Movadec 4)



EVOEIKTIKN amavInon

2.2
A)
a) H katavopn nAektpoviwv givat: 19K(2,8,8,1) kat 17CI(2,8,7).
B) To K gival petaAro, evw 1o Cl gival apéTaio dpa 0 TG €ival 1OVTIKOC.
y) A@o0 n evwarn PETAEL K Kat Cl gival 1ovTIkh):
i) £xe1 LYNAG onueio TENC
ii) Tar VOATIKA NG SIOAVPATO AYOUV TO NAEKTPIKO PEVA.



2.1

A) To X avikel otnv 3" epiodo kat atnv 1" (IA) opdda tou MeplodikoL Mivaka.
o) Na uTtoAOyioETE TOV ATOMIKG apIBuo Tou X. (Hovadec 4)

B) Me 11 deopo Ba evwbei 10 X pe 10 17Cl; (Movadec 4)

B) Mo kaBepia amd TIC MOPOKATW TEPIMIWOEIC VO YPAWETE av 0 OeOMOg €ival
OMOIOTIOAIKOC 1] IOVTIKOC.

a) O deopdC auToc oxnuatidetal eTagL EVOC HETAANOUL Kal EVOC APETAAAOU.

B) O deopog auTOC dnuioupyeital pe T auolfaia CUVEITPOPA  POVHPWY
NAEKTPOVIWV.

(Movadeg 4)



©&pa 2°

2.1

A)
o) To aTolyEio X €XE1 TO NAEKTPOVIA TOU KOTOVEUNUEVO OTIC TPEIC TIPWTEC OTIRASEC KOl
€XEl 1 NAEKTPOVIO OTNV EEWTEPIKI TOL OTIBAdA. Apa N NAEKTPOVIOKE Sour ToL Ba gival
X(2,8,1), dnAadr] 0 ATOMIKOC aplBuog eivar 11.
B) H nAektpoviakn dour) tou xAwpiou givai CI(2,8,7) dpa avrket atnv 171 (VIIA) opada.
To atolxeio X gival JETAAANO, EVW TO GTOIXEIO X AUETAANOD, Gpa Ba eVvwBOUV UE 10VTIKO
OEOO.

B)
o) O deopbC PETOEL EVOC METAAAOU KOl EVOC OPETAAAOUL €ival IOVTIKOC.
B) O deopo¢ mouL dnulovpyeital Pe opoIBaio CUVEICEOPA NAEKTPOVIWY Eival
OMOIOTIOAIKOC.



B)

a) Na urtoAoyioete Tov apiBuo 0eidwang Tou S aTo POPIo Tou HaSO4.
(uovadeg 3)

B) To 16S pE 1O 11Na aYNUOTI{OLY OPOIOTIOAIKO 1 IOVTIKO OECUO;
(uovadeg 1)

AITIOAOYNOTE TNV OTAVINGT) 0AC,.

(Movadeg 4)



EVOEIKTIKEC ATIOVTNOEIC

B)

o) To aAyeBpIKO dBpoiopa Twv A.O. OAwWV TWV OTOUWVY GE PI0 EVWan ival (0 Pe To Pndév.
Eotw X 0 ap1Budg o&eidwang Tou S, evw 0 aplBuog ogeidwang tou H eivat +1 kai Tov O
givat-2. Apa €xoupe: 2.(+1) + x + (-2).4 = 0  x=+6.

B) O deapog, mou avantvooetal Petadd 11Na Kot oL 16 S, €ival 10VTIKOC. To aTolxeio 11Na
(2,8,1) avnkel otnv IA opada, EXEl Eva NAEKTPOVIO OTNV €EWTEPIKN TOU OTIRAdM, OTMOTE
givat PETaAA0. To aTolxeio 16S pe dopn (2,8,6) avrkel otnv VIA opdda, €xel £€1 NAEKTPOVIA
oTnv €EWTEPIKN TOU OTIRAdA, OTOTE €ival AUETAANO. O SEGUOC TTOU OVOTTUCCETAI PETAED
METAAAOL KOl GUETAAANOU TIPOYUOTOTIOIEITOIN PE PETOPOPAE NAEKTPOVIWY ATIO TO ATOUO TOL
METAAOUL (TTIOL €XELl TAON OTOPBOANC NAEKTPOVIWV) OTO ATOUO TOU OUETAAANOL (TIOUL EXEL
100N TPOCANPNG NAEKTPOVIWY), omdTe axnuaTilovtal Ta 16vta Na* kol S%, ta omoia €xouv
oour] euyevolg aegpiov. Ta avTiBETO @OPTIOPEVO 1OVTO EAKOVTOL UETOEL TOUG ME
NAEKTPOCTATIKEC QUVAMEIC OXNUOTI(OVTOC KPUOTAAAIKO TIAEYUO PE OVOAOYia BETIKWY Kal
OPVNTIKWV 16VvTwv 2:1 (NazS).



2.2. Na xapoktnpioete w¢ owatr (2) N w¢ AavBaouévn (A) v KABEUIA OO TIQ
TIOPAKATW TIPOTACEIC.
B) H évwan PETAEL TOL GTOIXEIOL 17X KAl TOL OTOIXEIOL 19W Eival IOVTIKN.



B) Zwot
17X K(2) L(8) M(7)
19¥: K(2) L(8) M(8) N(1)
To X €Xel 7 nAEKTPOVIO OTNV €EWTEPIKN TOL aTIBAdA, Apa €ival OPOCTIKO OUETOANO
(oAoydvo) Kat €xel v TAon va TIAPEL 1 NAEKTPOVIO yia va ATIOKTOEl o EVyEVOU(
agpiou.
To W €xel 1 nAektpdvio OTNV €EWTEPIKN TOL OTIRAdA, Apa €ival dPACTIKO HPETOANO
(OAKAALO) Kal €XEL TNV TAON VO 0woel 1 NAEKTPOVIO YIO VO OTOKTHOEl dour EVYEVOU(
agpiou.
Otav 1ta 600 dtopa TANGIAcoLY To W divel Eva NAEKTPOVIO OTO X, OTIOTE oxnuaTti(ovtal
0 10vTa 17X K(2) L(8) M(8) kot 10¥™: K(2) L(8) M(8). Ta 10vTa autd EAKOVTON PETAED
TOUG PE NAEKTPOCTATIKEC OLVAUELC Coulomb, TTOU CLVIGTOUV TOV IOVTIKO OETUO.



Q&ua 2°
2.1.  Aivovtat: vatplo, 11Na kot ¢Bop1o, oF.
o) N ypAWETE TNV KOTOVOUN TwV NAEKTPOViwWV 0€ OTIBASEC yIa TO ATOUO TOL VOTPIOL Kal
TOU @Bopiov.

(uovadec 4)
B) T1eidouc deaPOC UTIAPXEL OTN XNUIKY EVWan TIov oxnuaTiletan petagd Na kat F, 10VTIKOG
Il OMOIOTIOAIKOC;

(uovada 1)
Na aITIOAOYOETE TTANPWG TNV ATIAVTNGT) 0OC TIEPIYPAPOVTOC TOV TPOTIO OXNUOTIOHOU TOL
deapov.

(Movadeg 7)



EVOEIKTIKN amAvTnon
2.1.
a) 11Na: K(2) L(8) M(1)

oF: K(2) L(7)
B) lovTikag
TO VATPI0 €ival OPOOTIKO PETAAO (OAKAALO) KOl €XEL TNV TAON Va WOEL 1 NAEKTPOVIO YIa
VO OTIOKTAOEL OO ELYEVOUC AEPIOL, EVW TO POOPIO gival OPOCTIKO APETAAO (AOYOVO)
KAl £XEL TNV TAGCT va TTAPEL 1 NAEKTPOVIO YIa VO OTIOKTHOEL dOUI) ELYEVOUC agpiov. Otav
Ta OVO ATOPO TANCIACOLV TO VATPIO Oivel €va NAEKTPOVIO OTO (BOpPIO, OTOTE
oxnuatiZovtar ta 16vta 13Na’: K(2) L(8) kai oF : K(2) L(8). Tar 16vTa auTd EAKOVTION YETAED
TOUG PE NAEKTPOOTATIKEC SuVAEIC Coulomb, TTOL GUVIGTOUY TOV 1OVTIKO SETUO.



Qéua 2°

2.1.

Aivetal To atolxgio:

o) No METOQEPETE OTNV KOAO 00C CUUTIANPWPEVO TOV TIOPAKATW TIHVOKO TIOU
QVO@EPETOAL 0TO ATOUO TOU OTOIXEIOL X.

2TIBAAEZ
A VETPOVIO K L M N

X 20

(Movadeg 5)
B) T €idoug deopo¢ avamtluooeTal PETOED TOL X Kol Tou @Bopiovu, oF, 10VTIKOG N
OMIOIOTIOAIKOC;

(Movada 1)
Na OITIOAOYAOETE TNV AMAVINGH 00¢ TEPIYPAPOVTAC TOV TPOTIO OXNUOTIOMOU TOU
deauo0.

(Movadec 7)



EVOEIKTIKN amAvINon

2.1.

a)

Mo to otolxEio: EXOULUE:

A = padikog apIBpoc = TPWTOVIA + VeTpovia = 19 + 20 =39 Kal
: K(2) L(8) M(8) N(1), ouvemwc

2TIBAAEZ
A VETPOVIO K L M N

X 39 20 2 8 8 1

B) lovTikAg

To X gival dpacTikO PHETOANO (QAKAALO) Kal €XEl TNV TAON va dWael 1 NAEKTPOVIO yia va
OTIOKTACEL dOMI| ELYEVOUC OEPIOL, EVw TO PBOPIO (oF: K(2) L(7)) eivan SpaoTIKG OUETOANO
(oAoydvo) kat €xel TV TAon va TAPEL 1 NAEKTPOVIO YIO VO OTIOKTHOEL dOMN ELYEVOUC
agpiov. Otav Ta 600 ATOPA TANGIACOULY TO X JIVEL éva NAEKTPOVIO 0TO POOPIO, OTIOTE
oxnuatilovtal o 16vta 19X K(2) L(8) M(8) Kat oF: K(2) L(8). Ta 16vta autd EAKovTal
pETadD TouC PE NAEKTPOOTOTIKEG duvapElg Coulomb, TOL GLVIGTOUV TOV IOVTIKO OETUO.



2.2. Eva atolxeio A, avrkel atnv 1n (IA) opdda kair atnv 3n mePiodo tou Meplodikov
Mivaka.

o) Na deiéete 0TI 0 ATOUIKOC ap1BuGE Tou eivar 11.
(Movadeg 4)
B) Na g&nynoete tov TpATOo aXNUATIOPOL TNC Evwong METAED TWV aToIXEiwV A Kal

TOU oF Kat va ypAWETE TOV XNUIKO TUTIO TNE Evwan . Na XapoKTNPIoETE TNV EVvwon w¢
OMOIOTIOAIK] 1] 1OVTIKH).

(Movadeg 9)



2.2.

o) To atoixeio A avikel oty IA opdda, omote €XEl 1 NAEKTPOVIO OTNV EEWTEPIKN)
ToL oTIRAdA. Avrkel atnv 3" TEPiI0d0, CUVETIWC EXEl NAEKTPOVIO OTIC TPEIC TIPWTEC
oTIBGdec. Apa, €xel nAektpoviakny dopr A: K(2) L(8) M(1). To dtopo €xer 11
NAEKTPOVIA, Gpa Ba €xEl 11 TPWTOVIO OTOV TTUPHVO KAl OTOMIKG aplBud Z = 11.

B) To 11A: K(2) L(8) M(1) eival dpacTikO PHETAANO (OAKAAIO) Kat £XEL TNV TGN v
dWael 1 NAEKTPOVIO YIa VO OTIOKTHOEL dOUN) ELYEVOUC OEPIOU, EVW TO POOPIO oF: K(2)
L(7) gival OpaaTIKO APETAAAO (GAOYOVO) Kal €XEL TNV TAON va TIAPEL 1 NAEKTPOVIO YO
VO OTIOKTAOEL dopn EuyevoLC agpiov. Otav Ta dVO ATopa TANCIACOoLY TO A divel Eva
NAEKTPOVIO 0TO PBOPIO, OMATE oxnuatilovtat Ta 1ovTa 11A": K(2) L(8) Kot oF : K(2) L(8).
Ta 16vTa autd EAKovTal PETAsD TOUC PE NAEKTPOOTATIKEC OLVAUEL, Coulomb, Tou
OLVIOTOUV TOV 10VTIKO 0€0MO. H oxnuati{opevn €vwaon €ival, Tpoeavag, IOVTIKA PE
XNUIKO TUTO AF.



Q€ua 2°
2.1. Na xapoktnpioete w¢ owaotr (2) N w¢ AavBaouévn  (A) v KABeUId amo TIG
TIOPAKATW TPOTACEIC.
a) Ta otolxeia piag mePiodov Tou MePlodikol Mivaka €xouv Tov idlo aplBuo
NAEKTPOVIWV 0TNV EEWTEPIKN OTIRAdA TOUC,
B) Ta dropa 12X kat W givan 106toma.
y) H évwan PETOEL 19K Kal oF €ivart 10VTIKNA.
(Movadeg 3)
N QITIOAOYNOETE TIC OMAVTACEIC 0OC O€ OAEC TIC TIEPITTWOELC.
(uovadec 9)



EVOEIKTIKN amavTnon
2.1.

a) AavBaagpévn.
Ze pia mepiodo tou MePlodikoL MMivaka 0 apiBPoC Twv NAEKTPOVIWY TNC €EWTEPIKNAC
oTiBadac avéavetal KaBwC KIVOUUOOTE TPOC Ta OEEIA.

B) ZwoTh.
ExouV TOV 010 ATOMIKO apPIBUO (Z = 6) Kot S1A@OPETIKO PalIKO aplBud (12 kai 14).

Y) ZwoTh.
To KAMO (1K™ K(2) L(8) M(8) N(1)) givat 8paaTikd PETAMO (OAKAAIO) KOt €XEL TNV TAON
VO 0w0oEl 1 NAEKTPAOVIO YIa VO OTIOKTAOEL Q0N ELYEVOUC OEPIOL, eVvw TO PBOPIO0 F: K(2)
L(7) eivan dpacTIkO apETOANO (OAOYOVO) Kal EXEL TNV TAGN VO TIAPEL 1 NAEKTPAOVIO YId VOl
OTOKTHOEL dopr) Evyevol( agpiou. Otav ta dV0 ATOUO TTANGIACOLY TO KAAIO JdiveEl Eva
NAEKTPOVIO aTO PBHPI0, omdte axnuatilovtal Ta 10vta 1gK™: K(2) L(8) M(8) Kat oF : K(2)
L(8). Ta 16vta autd EAKovTal HETOEL TOUC PE NAEKTPOOTOTIKEG duvapel; Coulomb, Tou
OLVIGTOUV TOV 10VTIKO OEGUO. ZUVETIWG, N METAED TOLC EVwaT Eival IOVTIKA.



Q¢ua 2°
2.1. No xapaktnpicete w¢ owat) (2) N wg AavBaouévn (A) v KaBepid amod Tig
TIOPOKATW TIPOTACEIC.
o) Ta otolkeio piag opadag tou [Meplodikov Mivoka €xouvv Tov 010 apIBPO
NAEKTPOVIWV.
B) Ot 10VTIKEG EVWOEIC O OTEPEN KATAOTOON Eival KOAOI Oywyoi TOU NAEKTPIKOD
pELHATOC.
y) Ta dropa 23Na kot 24Na givar 1odtona.
(Movadeg 3)
No QITIOAOYNOETE TIC OTAVTNTEIC 0O € OAEC TIC TTEPITTTWOEIC.
(uovadec 9)



EVOEIKTIKN QTIAVTNON

2.1.

o) AavBaagpévn.
Ta gTolxEia TTOL AvrKoLv aTNV idla KOPIa opdada Tou MePIOdIKOL Mivaka £xouv Tov id10
ap1Bp6 nAekTpoviny atnv eEWTEPIKN TOUg oTIRAdA (e€aipean amOTEAEI TO He oL v €xEl
2 NAEKTPOVIO 0TV €EWTEPIKT) TOL OTIRAdA avrkel atnv VIIIA opada).

B) AavBoaopévn
ITA IOVTIKO OTEPEA Ol NAEKTPOOTATIKEC OUVAUEIC KPATOUV TA 1OVIO QECUEVPEVD OTIC
B€0E1C TOLG 0TO KPUGTAAMKO TIAEYHA. QC €K TOUTOL, N TTAPOUTia dla@opdg dUVAUIKOU deV
MTIOPEL va Ta BETEL 0€ Kivnan Kal OV Ayouv TO NAEKTPIKO PEL.

Y) ZWOoTH.
Exouv Tov id10 atopIKo apibuo (Z = 11).



@¢ua 2°
2.1.
r1a 10 ATopo ToL XAwpiov, divetar oTt: 35CI
o) No avo@EPETE TOCO TPWTOVIA, TTOCO VETPOVIA KOl TIOCO NAEKTPOVIO UTIAPXOLV OTO
avIov Tou XAwpiou(Cl).
(Movadeg 3)
B) Na KAVETE TNV KATOVOUI TwV NAEKTPOViwWY G€ OTIBAJEC Y10 TO VIOV TOL XAWPIOU.
(Movadeg 2)
y) Na €€nynoete tov TpOTO OXNUOTIOPOL NG €vwaong PETOEL Tou 19K Kat tou Cl kat va
YPAWETE TOV XNMIKG TOTO TNC €vwong. Na XOpOoKTNPIoETE TNV €vwaon WG I0VTIKN N
OMOIOTIOAIK).
(Movadec 8)



EVOEIKTIKN amavTnon

2.1.
a) To OmoTEAEITAL OTIO
17 mpwtovia,

17 nAeKTPOVIA KOl

35— 17 =18 veTpovia.

To aviov CI €xel TpooAdBel Eva NAEKTPOVIO a€ axEan We To dtouo Cl, dpa amoTeAeital
amo 17 mpwtovia, 18 nAekTpdvia Kat 18 vetpovia.

B) 1 K(2) L(8) M(8).

y) To KAAI0 1K™ K(2) L(8) M(8) N(1) ivail SpacTIkO METAANO (OAKAAIO) Kal EXEL TNV TACN
Vo 0WOEl 1 NAEKTPOVIO Y10 VO OTIOKTHOEL OOUI ELYEVOUC aEPioL, evw To ¥Awplo Cl: K(2)
L(8) M(7) eival dpaaTIKO OUETOANO (OAOYOVO) Kal €XEL TNV TAON VA TIAPEL 1 NAEKTPOVIO
Y10 VO OTTOKTHOEl dour) ELyevoLC aEPiov. OTtav Ta VO AToUN TTANGIACOLY TO KAAIO diVel
V0l NAEKTPOVIO 0TO YAWPI0, OTATE oxnuatilovial Ta 16vTa 10K K(2) L(8) M(8) kat 17Cl":
K(2) L(8) M(8). Ta 16vTa OUTA €AKOVTOL MPETOED TOUC HUE NAEKTPOCTOTIKEC OUVAUEIC
Coulomb, mou cuvIOTOOV TOV 10VTIKO OEO0UO. ZUVETIWC, N METOEL TOLC Evwan Eival
1OVTIKH. O Xnuikog TOTo¢ NG petadld Toug evwang ivat KCI.



Q&ua 2°
2.1.
s r . 40 I3 r I3 4 ré
a) Aivetan ott: 5pCa. No HETOQEPETE GTNV KOA 0OC CUUTIANPWHEVO TOV TIOPAKATW THIVOK
TIOL OVO@PEPETOAI 0TO ATOUO TOUL 0oBEaTiou:

ZTIBAAEX

VETPOVIO K L M N

Ca 2

(Movadeg 4)
B) T €idoug deopOC QvOMTUOOETAl PETAEL TOU 190K Kal Touv @Bopiov, oF, 10VTIKOC N
OMOIOTIOAIKOC;

(uovada 1)
Na aITIOAOYAOETE TNV AMAVTNGH 00C TTEPLYPAPOVTAC TOV TPOTIO GXNHUATIGUOV TOU dEGUOU.

(Movadeg 7)



EVOEIKTIKN aTAvVTNON

2.1
a)
o to oTolxEiO: €XOUHE: TTPWTOVIO=20, NAekTpOVIa = 20 Kat veTpovia = 40-20 =20
ME NAEKTPOVIOKN) doun): K(2) L(8) M(8) N(2), cuvemwg,
2TIBAAEZ
VETPOVIA K L M N
Ca 20 2 8 8 2

B) lovTikog

To oCa gival dpaaTIKO PETOANO (OAKOAIKN yaia) Kal €l TNV Taon va dWOEL 2 NAEKTpOVIa
ylo va amoktioel dopn €LYEVOUG OEPIoL, VW TO @BOpIo oF: K(2) L(7) eival dpacTiko
OUETOANO (AOYOVO) Kol €XEl TNV TAON va TAPEL 1 NAEKTPOVIO YIO VO OTIOKTACEL dopN
guyevolg aepiov. Otav €va datopo Ca mAnalacel 00O datopa F toug divel amo éva
NAEKTPOVIO, OTIOTE GXNMATIZETAN TO KATIOV 2Ca’™: K(2) L(8) M(8) kat 300 avidvta oF : K(2)
L(8). Ta 16vta autd €Akovtal PETOED TOUC PE NAEKTPOOTATIKEG duvdpel Coulomb, mou
OLVIOTOUV TOV 10VTIKO deauO (CaFy).



Qéua 2°
2.1.

o) AIVETOIN TO OTOIXEIO: $3S. Nat UETOPEPETE OTNY KOAD GO GUUTIANPWHEVO TOV TIAPOKATR

TVOKQ TIOL OVO@EEPETAIL 0TO ATOUO ToL Beiov:

YTOOTOUIKG CWHATIOIN ITIBAAEZ
p n e L M
S 16
(uovadeg 4)

B) T1 €idou¢ deapOC avantyooeTal HETOEL TOL 17CI Kot TOU 19K, 10VTIKOC 1 OUOIOTIOAIKOC;

(Movada 1)

Na aITioAoyNOETE TNV ATAVTNGT) 00¢ TTEPLYPAPOVTAC TOV TPOTIO OXNMOTICHOU TOL OEGHOU.

(Movaideg 7)



EvAEIKTIKN amavinon

2.1.

A) lNa 1o otolxeio:

EXOUME: TTPWTOVIO=16, NAeKTpOVIa = 16 KOl VETpOVIa = 32-16 =16
bE nAekTpoviakn doun K(2) L(8) M(6), cuvenwg,

YTIOOTOUIKG CWHOTId IO ITIBAAEX
p n e L
S 16 16 16 8
B) lovik&g

To 19K: K(2) L(8) M(8) N(1) ival 6pooTIKO HETOMO (OAKAALO) KOl EXEL TNV TAGN VO dWOEL
1 NAEKTPOVIO yIa VO OTIOKTHOEL 0N EVYEVOUC agpiov, evw To 17Cl: K(2) L(8) M(7) eivat
OPOOTIKO OUETAANO (OAOYOVO) Kal €XEL TNV TAON va TTIAPEL 1 NAEKTPOVIO Y10 VO OTIOKTIOEL
oopr euyevolg aegpiov. Otav éva atopo K mAnoldoel €va Atouo F tou divel &va
NAEKTPOVIO, OTOTE oXnuaTtilovtal Ta 10VTa 19K™: K(2) L(8) M(8) kot 17CI™: K(2) L(8) M(8). Ta
IOVTO QUTA EAKOVTOI HETOED TOUC PE NAEKTPOOTATIKEC dLVANEIC Coulomb, TTOL GuVICTOLV

TOV IOVTIKO OETO.




2.2. 10 10 oTolXEi0 Z yvwpiloupe OTI EXEI ATOUIKO ap1Bu6 17.
o) No KAVETE KATOVOUN TwV NAEKTPOVIWY TOU X o€ OTIPASEC.
(Movadeg 2)
B) Na mpoodlopiceTe Tn B€an ToU X aToV MEPIOJIKO Mivaka.
(uovadeg 3)
y) Na poadiopiceTe 1o €id0¢ TOU EGHOU (10VTIKOG 1] OUOIOTIOAIKOC) TTIOL aXnMaTileTal
METAED TwV ATOPWY TOL OTOIXEIOL Z. MPAWTE TO XNUIKO TUTIO TOL POPIOL TOU CTOIXEIOUL 2.
(Movadeg 7)



2.2.

0) H NAEKTPOVIAKK KATOVOUN TOU aTolxeiov X o€ aTIfdadec ival: 172 (2,8,7).

B) To ATOPO TOU I €XEl NAEKTPOVIA OTIC 3 TTPWTEC OTIBAAEC OTIOTE OVAKEL TNV 3N TEPindo
TOUL TEPI0BIKOU Tivaka. Emiong, 10 ATopo Tou I €XEl 0TV €EWTEPIKN TOL OTIRAdA EMTA
NAEKTPOVIO. Apa, Bpioketal atnv 171 opdda (VIIA) Tou meplodikov mivaka, dnAadr Tnv
OUAdA TWV OAOYOVWV.

y) To ATOMO Z €XEL TNV TAGCN VA TIPOCAABEL Eva NAEKTPOVIO, WOTE VA ATIOKTHOEI 0TOOEPN
NAEKTPOVIOKN 0PN €LYEVOUC aEPioL. TO ATOUO X €XEl TNV €EWTEPIKN TOL OTIRAdO Eva
MOVINPEC NAEKTPOVIO, OTIOTE KABE ATOPO X CLVEICPEPEL ATIO VA HOVHPEC NAEKTPOVIO KOl
ONUIOLPYEITOL EVA KOIVO (VYOG NAEKTPOVIWVY, ONAQSK EVAC OTAOG OUOIOTIOAIKOC OETUOC.
ZUVETIWC O XNMIKOC TUTIOC TOL POPIioL TOU aTolXEioL X gival: Zo.

z + %2 ——3in I-3




O&ua 2°

2.1.
A) To otolxeio X avrjkel atnv 3" epiodo kat atnv 1" (I1A) opdda tou Meplodikov Mivaka.
o) Na uTToAOYiCETE TOV OTOMIKO apIBUO TOL X,
(Movddeg 4)
B) Mg 11 deop06 Ba evwbei o X ye 10 17Cl;
(Movddeg 4)
B) Ma kaBepia amd TC MOPOKATW TEPIMIWOEI, VA YPAWYETE av 0 SEOPOC Eival
OMOIOTIOAIKOC I) 1OVTIKOC.
o) O deapOC OLTOC OXNUATICETOL IETAED EVOC HETAANOL Kal EVOC OETAANOU.
B) O deopdC aUTOC dNUIOLPYEITOL UE TN apoIBaio CUVEICQOPA HOVHPWVY NAEKTPOVIWV.
(Movadec 4)



2.1.

A)

B)

o) Epoaoov Bpioketal atnv 3" epiodo Tou TEPIOdIKOD TIVOKQ, EXEI NAEKTPOVIO UOVO
OTIC TPEIC TTPWTEC OTIRAdEC. EQoaov Bpioketal atnv 1M (IA) opdda tou TEPIOdIKOD
Tivaka, £XEl VO NAEKTPOVIO 0TNV EWTEPIKY OTIRAdA. ZUVETIWG, TO GTOIXEIO X EXEL
NAeKTpovioKr doun (2,8,1). EMOYEVWC O OTOPIKOG apIBUOE Tou aTolXeiov autol
eivar Z=11.

B) To atolxeio X pe amoBoAn Tou nAekTpoviouv aBevouc, amoktd dopn (2,8), dnAadn
Ooun euyevolC agpiov. ETal TPOKOTITEL TO KOTIOV TOL X (X — X* +€7). H nAekTpoviakn
O0ur TOUL OTOPOL TOL XAwpiov €ivatl: (2,8,7). Me TPOGANWN TOL EVOC NAEKTPOVIOL
TIoL aTORAAAEL TO X, TO GTOPO TOU XAwpiou amokta doun (2,8,8), dnAadn doun
€uyevolC agpiov. ETat TPOKOTTEL TO avIOV Tou XAwpiou: Cl + e - Cl. Zuvenwc to
gtolyeio X Ba evwOei pe 1o Cl ye 10vTIKO dEGO.

a) O 0eopOg IOV OoXNUOTIlETOl PETAED €EVOC METAAAOU Kal EVOC AUETAAAOL Eival
IOVTIKOC.

B) O deauOC IOV dNIOLPYEITAL YE TN apoIBaia CLVEITPOPA POV PWY NAEKTPOVIWY
€ival OJOI0TIOAIKOC.



O&ua 2°

2.1. Mo 10 ATopo Tou Kaiov, divetan Ott: $9K.
o) Na ava@EpETe TOGA TTPWTOVIA, OGN VETPOVIA KOl TTOGO NAEKTPOVIO UTIAPXOULV GTO 10V
TOU KOAiou (K*).

(Movddeg 3)
B) Na KAVETE TNV KOTAVOUT TWV NAEKTPOVIWY a€ GTIBAJEC yia TO 16V TOL KaAiou.

(Movddeg 2)
y) Na €€nyrjo€Te TV TPOTIO OXNUATIOPOU TNE EVvwon  METAEL TOU K Kal TOL oF Kat va ypAaWeTe
TOV XNMIKO TUTIO NG €vwaonc. Na XOpOKTNPIoETE TNV £VvWaon w¢ OPOIOTIOAIKN 1} IOVTIKN).

(vovaodec 8)

2.2.

B) Na xapaKtnpioeTe TIC TOPAKATW TTPOTACEIC WC OWOTEC (Z) I WC AAVOATHEVEC (A):
o) MNa g evepyeleg Ex kat EL twv otiBddwv K kat L avtiotoixa, 10x0e1 ot E < Ex.
(uovada 1)

B) To atoixeio @OOpI0, F (Z=9), BpiokeTal atnv 171 (VIIA) opdda Kat Tnv 2" EPiodo Tou
Meptodikou Mivaka.

(uovada 1)
No aITIoAOYHOETE TNV OTIAVTNGN 00¢ Yia KABE tpdTaaT.

(uovaodeg 4)



2.1.

0) Eme1dr] 0 aTopIKOC aplBuog Tou KaAiou gival 19, cuumepaivoupe OTi £xel 19 MpwToOvIa
0TOV TLPHVA TOU. TO CUYKEKPIUEVO 1OV EXEL POPTIO +1 OTOTE 0 APIBUOC TV TTPWTOViwY
eivarkata 1 peyaAlTEPOCOTO TOV apIBUO TWV NAEKTPOVIWY. ANAadr) £xel 18 nAektpovia. O
Hadikog apIBuoC gival ioog pe 39, dpa oTov TLPHVA UTIAPXOLV 39 VOUKAEOVIO (TTPWTOVIO
KOl VETpOVIa pali). Apa aTov Tuprva Tou uTtdpyouv 20 VETPOVIA.

OTOTE 0TO 16V TOU KOAioL ( 39K*) umdpyouv:

e 19 mpwtdvIa

e 18 nAektpovia

e 20 vetpovia
B) H katavoun Twv NAEKTpOViwv o€ oTIBASEC y1a TO 10V ToL KaAiou ( 39K*) eivat: (2,8,8).
y) H katavopr twv nAekTpoviwv o€ oTIBAdeC yia 1o otolxeio 10K eivatr: (2,8,8,1). Mg
amofB0oAr) ToU NAeKTpoviov aB€voug, amokTtd dopn (2,8,8), dnAadr) dour) euyevoug agpiou.
ETO1 IPOKUTITEL TO KATIOV TOU KaAiov (K - K* + 7). H nAektpoviakr Sour} ToU aTOUoL ToU
@Bopiou (oF) givat: (2,7). Me mPOGANYN TOL €VOG NAEKTPOVIOL TTOL OTOPRAAAEL TO K, TO
ATopo Tou PBopiou amoktd dopn (2,8), dnAadr dour) evyevougagpiov. ETal TPOKUTTEL TO
aviov Tou @Bopiou (F + e - F). Zuvenwg 1o oTolxeio 190K Ba evwBei pe TO oF PE 10VTIKO
00O Kal Ba TTPOKOWEL N Evwan PE XNUIKO TOTo KF.

2.2.

B)

o) H mpotaon givat AavBaauevn.

000 OMOPAKPUVOUOOTE ATO TOV TIUPAVA, TOC0 AULEAVETAL N EVEPYEIOKN OTABUN TNG
otiBaoac. AnAadn, 1oxVel OTL: Ex< EL.

B) H mpotaon ival owotr).

H katavour) twv nAekTpoviwv ae oTIBAOEC yia To @BOplo (9F) givat: (2,7). To dTopO TOU
@Bopiov €XEl NAEKTPOVIA OTIC OV0 TPWTEC OTIBAJEC OTOTE OVAKEL 0TN 2N TIEPIOOO TOL
Mepodikov Mivaka. Emiong to dtopo Touv @Bopiov £xEl 0TNV EEWTEPIKN TOL OTIRAdA ETTA
nAektpovia. Apa Bpioketat atnv 171 (VIIA) opada tou MeptodikoL Mivaka dnAadr, otnv
OMAdA TV OAOYOVWVY.



2.2.
A) To atoixeio X avikel atn 1" (IA) opdda kai tn 2" epiodo tou Mep1odiko Mivaka.
o) No UTTOAOYICETE TOV OTOUIKO apIBPO Tou X.
(Movaodeg 3)
B) Na meptypdeTe TOV TPOTO TIOL GXNUATI(ETAL SEGUOC PETA&D TOL X KOl TOU oF Kal
VO YPAWETE TOV XNUIKO TUTIO TNE EVWONC TTOU TIPOKUTITEL.
(MovadEC 6)



2.2.

A)

a) Eneidn 1o otoixeio X avrkel otn 1 (IA) opdda tou TEPIOJIKOV THVAKA EXEl Eval
NAEKTPOVIO 0TV €EWTEPIKN TOL OTIRAdA. Emiong emeldr) avhkel otn 2 mePiodo Tou
Mep1odikov Mivaka, £xel NAEKTPOVIO OTIC 000 TPWTEC OTIBAGEC. ZUVETWC N KATAVOL)
TWV NAEKTpOviwY o€ oTIBAdEC yio TOo oTolxeio X €ival: (2,1). Mapatnpovue 6Tl 10
AOpOIoPa TWV NAEKTPOVIWVY TOU €ival 3. Z& €va ATOPO 0 aPIBUOC NAEKTPOViwY gival ioog
HE TOV OPIBUO TWV TPWTOViWV. ZUVETIWC 0 OTOUIKOC OpIBUOC Tou atolyeiou X gival icog
pE 3.

B) H katavour Twv nAeKTpoviwy o€ oTIBAdECYIO TO OToIXEIO 3X €ival: (2,1). Me amofoAn
TOU NAEKTpOviou 0B€voug, amoktd dour (2), dnAadr dopr €uyevoug aepiov. Etal
TIPOKOTITEL TO KATIOV TOU X (X - X* + e7). H nAeKkTpoviakr doun ToL aTtopoL Tou @Bopiou
(oF) givat: (2,7). Mg mpboAnyin Tou evO¢ NAEKTPOVIOL TTOL ATTORAAAELTO X, TO ATOUO TOU
@Bopiou amoktd dopr) (2,8), dnNAadn doun uyevoug agpiov. ETGL TIPOKOTIEL TO OVIOV
ToL @Bopiov (F + e - F). ZuvenwC To oToIXEIO 3X Ba EVWOEI YE TO oF PE 10VTIKO OECUO
Kal Ba TpoKOWELN Evwan PE XNUIKG TUTO XF.



@cua 2°

2.1. No xopaKTnpioete TIC EMOUEVEC TTPOTACEIC WC OWOTEC (2) 1) AavBaauEveC (A);
0) Ta atolxeia piag meptodou Tou Meplodikou Mivoka €xouv TNV id10 ATOUIKN AKTiva.
B) To vatpio (11Na) amoBAaAEl NAEKTPOVIO EVKOAOTEPO OTIO TO KAAIO (19K).
y) To vatpio (11Na), dev pumopei va oXNUaTIOEL OPOIOTIOMKES EVATEIC.
(uovadeg 3)
Na oITIOAOYNOETE TIC ATIAVTHOEIC 0AC OE OAEC TIC TTEPITITWOEIC.
(Movadec 9)



2.1.

a) H mpdtaon eival AavBaopévn.
Katd priKkog piog mepIodou N OTOPIKI AKTIVO EAATTWVETAL OTIO TA APIOTEPG TIPOC TA
ogl1a.

B) H mpdtaon gival AavBaaopévn.
H nAekTpoviakr dopr) TOL ATOPOL TOL vatpiou givat: 11Na (2,8,1) eV N NAEKTPOVIAKNA
dopn TOU aTOPOUL TOU KOoAiou gival: 19K (2,8,8,1). H amdotacn Tou NAEKTPOViou
008€voug Tou vatpiou (11Na) amd tov uprva ivat JIKPATEPN Ao TNV OVTioTOoIXN TOU
OTOMOUL TOL KOAIOL (19K). ZLVETIWC TO 11Na ATTOBAANEL SUTKOAGTEPD NAEKTPOVIA ATIO
TO KAAIO (19K).

y) H mpétaon givatl owaotr).

H nAektpoviakry doun Tou aTtoPoL Tov vatpiov gival: 11Na (2,8,1). Moapatnpovue Ot
EXEL VO NAEKTPOVIO OTNV EEWTEPIKN TOL OTIRAdO OTOTE, avikel aTtnv 1" (IA) opada
TOU TEPIOOIKOU TrivoKa Kal €ival €va PETAAA0. Ta va oXNUATIOTOUV OpWC
OMOIOTIOAIKEG EVWTEIC TIPETIEL VO GLVOEBOUV QPETOAAQ.



O&ua 2°

2.1. Mo 1o dtopo Tov vatpiov, divetan ott: 23Na.
a) Na ava@QEPETE TOCA TTPWTOVIC, TTOCO VETPOVIO KO TOGO NAEKTPOVIA LTIAPYXOLV GTO 10V
TOUL vaTpiou (Na).

(Movddeg 3)
B) Na KAVETE TNV KOTOVOUT] TwV NAEKTPOVIWY 0€ GTIBAJEG yIa TO 16V TOL VaTpiou.

(Movddeg 2)
y) No €€nyro€te Tov TPOTO OXNPOTIOPOUL TNE €vwaong METOEL Tou Na Kol Tou oF Kal va
YPAWETE TOV XNUIKO TOTIO TN €vwaonc. Na XOPOKTNPICETE TNV EVWON W OPOIOTIOAIKA 1)
LOVTIKT).

(Movadec 8)



2.1.
a) 210 16V TOU VaTpiou ( $3Nar) LTIAPXOULV:

e 11 mpwtdvia

e 10 nAektpovia

e 12 vetpovia
B) H KATAVOWN Twv NAEKTPOViWY 0€ GTIRASEC 1A TO 16V TOL VaTpiou ( 33Na*) sivat: (2,8).
y) H Katavopn twv nAekTpoviwv o€ oTIBAdEC yia To otolxeio 11Na gival: (2,8,1). Me
aToROAN TOU NAEKTPOVIOL GBEVOLC, ATOKTA dour (2,8), dnNAadr dour) ELyEVOUC aEpiov.
Et0o1 IPOKUTITEL TO KOTIOV TOU vaTpiou (Na - Na* + e). H NAeKTpovIOKY dour) TOL ATOHOL
ToL @Bopiov (9F) givat; (2,7). Me mPOGANYN TOL €VOC NAEKTPOVIOU TTIOU ATIOBAAAEL TO
VATPI0, TO ATOWO TOL PBopiov amoktd doun (2,8), dnAadn dour) evyevoug agpiou. Etal
TIPOKUTITEL TO VIOV TOU @Bopiov ( F +e- - F). Zuvenwg 1o otolxeio 11Na Ba evwBei pe o
oF PE 10VTIKO de0pO Kat Ba ipoKOYELN €vwan Pe XNUIKO TUTIo NaF.



2.1. No XO0pOKTNPIOETE TIC EMOPEVEC TTPOTACEIC WC CWOTEC (Z) 1} AavBATUEVEC ().

o) Ta atolxeia piag mep1odou Tou Mep1odikov Mivaka €xouy TNV id1a OTOPIKN aKTiva.

y) To vatpio (11Na), dev UTIOPEI VO GXNUATICEL OUOIOTIOMKEC EVWUELC. (Movadeg 3)

N QITIOAOYNOETE TIC OTOVTHOEI 0OC OE OAEC TIC TIEPITITWOEIS
(Movadec 9)



2.1.
o) H mpotaon givat AavBaaopevn.
Katd urikog piag mepIodou N aTOUIKN aKTIVO EAATTWVETOIL ATIO TO ApPICTEPA TTPOC
Ta dgdia.

y) H mpdtaon eival cwotr).
H nAekTpoviaKr) dour) TOL ATOPoL Tou vatpiov givat: 11Na (2,8,1). Mapatnpolpe
OTI £XEI VA NAEKTPOVIO OTNV €EWTEPIKN TOL OTIRAdM OTIOTE, avAKel atnv 11 (IA)
opada Tou MEPI0AIKOD TivVOKa Kal givat Eva HETAAAO. M1a va oXNUATICTOUY OPWC
OMOIOTIOAIKEG EVWOELC, TIPETIEL VO CUVOEBOLV APETOANA.



Ofpa 2°

2.1. Aivovtal: vdpoyovo, 1H, alwto, 7N.
o) No ypAWETE TNV KATOVOUN TV NAEKTPOVIWY G€ GTIRBASEC Y10 TO ATOMO TOL alWTOU.

(Movadeg 2)
B) No avo@épete 10 €id0¢ TwvV SEOUWY (IOVTIKOC ) OUOIOTIOAIKOC) PETOED OTOPWY
LAPOYOVOUL Kal alWTOU OTN XNUIKN €vwan NHa.

(uovada 1)
y) No meplypdyete 10V TPOTO OXNUOTIOPOL TWV OECPWV Kal va YPAWETE TOV
NAEKTPOVIOKO TUTIO TNE XNMIKAC Evwang NHs.

(uovadec 9)



2.1.

a) H KaTtavour twv NAEKTpoviwy o€ oTIBAdECYIa TO dtopo Tou 7N givat: (2,5).

B) To dtopo touv 1H £XEl TO HOVOSIKO TOU NAEKTPOVIO 0T oTIBAdA K. Mo va OTTOKTHOEL
O0ur) EvyevoLg aepiov £xel TNV TAGT VA TIPOCAABEL EVA NAEKTPOVIO. To ATOMO TOU 7N EXEL
5 nAektpdvIa 01NV €EWTEPIKA TOL OTIBAdM, OTOTE VIO VA OTIOKTACEL dOUr] EVYEVOUC
ogpiov TPEMEL va TIPOCAABEL 3 NAEKTPOVIA. TUVETIAC ONUIOLPYOUVTOL OMOIOTIOAIKOL
OE0O0I HETOEL TWV ATOPWV LOPOYOVOU KAl a{WTOU.

y) To atopo tou 1H yia va amokTrogl Sour) ELYEVOUCAEPIOL EXEL TNV TAON VA TIPOCAAPEL
€va NAEKTPOVIO, OTIOTE TO KABE €va ATOPO LAPOYOVOU dnUIoLPYEL Evav OUOIOTIOAIKO
0g0pd. To ATopo Tou 7N €xel TAoN VA TIPOCAABEITPIO NAEKTPOVIA YIO VO OTIOKTIOEL OO
€LYEVOUC aEPiov, OTIOTE dNUIOVPYEL TPEIG OPIOIOTIOAIKOUC OETHOUC.

O NAEKTPOVIAKOC TUTIOC TN XNUIKNC €vwonc NHs givat:

H
‘N» + 3H— HIN:H
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2.1. M 1o aTopOo TOoL XAwpiou divetat OtL: 17Cl.
o) No ypAWeTe TNV KATOVOUN TwV NAEKTPOViwY 0€ aTIRAdEC yia to Cl.

(Movadeg 2)
B) Na ava@epete pe Ti €idoug deaUO (IOVTIKO 1) OUOIOTIOAIKO) EVAOVOVTOL TO ATOUO TOU
XAwpiou ato popio Clo.

(Movadeg 1)
y) Na teptypaeTe TOV TPOTIO GXNUATICUOD TOL OECUOU KOl VO YPAWETE TOV NAEKTPOVIAKO
T0TI0 TOUL popiou Cls.

(Movadeg 9)



2.1.

o) H nAEKTpOVIOKN KOTAVOWH 0€ OTIBASEC YIO TO ATouo ToU 17Cl €ivat: (2,8,7).

B) To k&Be GTopo YAWpPIoL EXEL 7 NAEKTPOVIO TNV EEWTEPIKN OTIBAA, OTIOTE KABE ATOMO
XAWPIOU EXEL TNV TAON VO TIPOCAGRBEL £V NAEKTPOVIO WOTE VA ATIOKTAGEL dOUI) ELYEVOUC
OEPIOL. ZUVETWC TA ATOMA TOL XYAWPIOL EVAVOVTAL UE OUOIOTIOAIKO OECUO.

y) To KABe €va ATOpo YAWPIou €Xel 7 nAEKTpOvVIa oty eéwteplkn oTifada. Autd
oxnuatiouvv 3 un SECUIKA (ELYN NAEKTPOVIWV Kal Eva HOVAPEG NAEKTPOVIO. To KaBEva
ATOMO XAWPIOU CUVEICPEPEL ATIO EVO POVIPEC NAEKTPOVIO KOl axnuaTiletal Eva Kovo
(ebyog nAeKTpoviwy dnAadn, Evag amAGC OUOIOTIOMKOC OEGUAC.

R A
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2.1. Aivetal o ototyeio: 37CI.

0) Na PETO@EPETE OTNV KOAO 00C CUUTIANPWHEVO TOV TOPOKATW TIHVAKA TIOU
OVO@EEPETAL OTO 1OV TOL XAwpiou:

YTIOOTOMIKA OWPATIOIN STIBAAEX
p n e K L M
Cl— 17 2

(Movadeg 4)
B) Ti €idoug deopog avamtvooetal PeTad Tou atopou tou Cl Kal Tou vatpiov 11Na,
IOVTIKOC 1] OUOIOTIOAIKOC;

(uovada 1)
Na aItioAoy\oETE MANPWC TNV OTIAVTNGOH 00¢ TIEEPIYPAPOVTOC TOV TPOTIO OXNUATICUOV TOL
00O Kal va ypAWPETE TOV XNUIKG TOTO TN €Vwang TTOL OXNUATIETAI Ao TNV £vwon
TV VO AUTWV CTOIXEIWV.

(Movadec 8)



2.1.

YTIOOTOUIKA CWHATIOIN ZTIBAAEX
p n e K L M
CH 17 20 18 2 8 8

B) H katavoun Twv nAeKTpoviwv o€ aToIBddeC yia 1o atopo tou 11Na givat: (2,8,1). Me
OTORBOA TOU EVOC NAEKTPOVIOL 0BEVOULCE TOL, ATIOKTA dour) (2,8), dnAadr) dour) Evyevoug
agpiov. ETol mpokUTITEL TO KOTIOV TOL vatpiou (Na - Na* +e7). H nAektpoviakr) Sour) Tou
oTOPoL Tou atolxeiov 17Cl ival: (2,8,7). Me MpOGANYN TOU €VOG NAEKTPOVIOU TIOU
amoPBAAEL TO ATopo ToL atolxeiov Na, To atouo tou atolxeiov Cl amokta dopr) (2,8,8),
dnAadr), dopn guyevoug agpiov. Etal mpokomrel To avidv Tou Cl (Cl+ e - CI). Zuvemnwg
10 otolxeio Na Ba evwBei pe 10 Cl pe 10vTIKG a0 Kot Ba TPOKVLYEL N Evwaon PE XNUIKO
TU0mo Nacl.
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2.1. Aivetat yia 1o dtopo tou alwtou: 7N.
o) Na ypAWETE TNV KATAVOUT] TWV NAEKTPOVIWY o€ OTIBAJEC yia TO ATOPO TOL a{WTOoU.
(Movadeg 2)
B) Na avo@EpeTe pe Ti €i00¢ 0G0V (IOVTIKO ] OUOIOTIOAIKO) EVWVOVTAL TA ATOUO TOU
alwToL 0TO POpPI0 Tou alwTou, Na.
(Movaoda 1)
Na TTeplypaPEeTe ToV TPOTO OXNUATICHUOV TOL OGOV OTO POPIo Tou alwTtou, No.
(Movadec 9)



2.1.

0) H KaTtavour) Twv NAEKTPOViwv o€ aTIBAdECYIO TO AToMo Tou 7N givat: (2,5).

B) To kaBéva ATopo alwTou €xel TNV TAGN va TIPOCAABEL TP NAEKTPOVIO WOTE VO
OTIOKTIOEl O] €LYEVOUC OEPIOL. ZUVETIWC Ta OV0 ATOPA O{WTOL CUVOEOVTAL UE
OMOIOTIOAKOUC deapoUC.

To Gtopo ToL OlWTOL E£XEl €va Un OEOUIKO (eVYOC NAEKTPOVIWV KOl Tpio povhpn
NAEKTPOVIO. ZUVETIWE TO KOBEVA ATOPO alWTOL Ba CUVEICEEPEL TO TPia Povhpn TOL
NAEKTPOVIO Kol Ba dnuioupynbolv tpia Kowva (ebyn nAektpoviwv dnAadn, Ba
OXNUATIOTEL £vOC TPITTAGC OUOIOTIOAIKOC OECHOC OTO POP10 TOL alwTov, No.



O&ua 2°

2.1. Aivetar: @B0plo, oF.
a) Na ypAWETE TNV KATAVOUT] TwV NAEKTPOVIWY 0€ ATIBAJEC yIa TO ATOMO Tou @PBopiou.
(Movddeg 2)
B) Na ava@épeTe 10 €id0¢ ToU OGOV (10VTIKOC 1 OPOIOTIOAIKOG) HETOED aTOPwY @Bopiou
0TO POpI0 TOL Fo.
(Movdda 1)
y) Na ieptypAayeTe TOV TPOTO OXNMOTIONOUL TOL BEGHOUL GTO POPLOo TOU QBopiov, F».
(Movadec 9)



2.1.

a) H nAektpoviakr Kotavoun o€ oTIBAdEC yia To ATOMO TOL oF gival: (2,7). B) To kaBéva
GTOMO TOU PBOopPIoL EXEL TNV TAGN VA TTPOCAGBEL EVO NAEKTPOVIO, WOTE VO OTIOKTIOEL
ooun €UYEVOUC aepiov. ZLVETWC METOED Twv aTOUwv Tou @Bopiov Ba
OnuIoLVPYNBEi OPOIOTIOMKOG OETUOC.

y) To dtopo 10U @Bopiov €xel otnv €€WTEPIKN TOL oTIBAdA TPia PN OECUIKA ey
NAEKTPOVIWV KOl €Va HOVAPEG NAEKTPOVIO. ZUVETIWG KOBEVA aTO TO ATOUA TOL POopiov
Ba oUVEICPEPEL TO €va POVAPEG NAEKTPOVIO Kol Ba dnuiovpynBei Eva Kowvo (gVyoC
NAEKTPOVIWV dnAadr), VO aTAGC OUOIOTIOAIKOG OEGHOC GTO POPI0 ToL QBopiou, Fo.



Ofpa 2°

2.1. Aivovtat: AiBio, aLi, xAwpto, 17Cl.
o) Na ypAaWETE TNV KOTAVOWN) TwV NAEKTPOVIWVY 0€ OTIBAJEC YO TO GTOUO TOL AIBiov Kal
TOU XAwpiov.

(Movadeg 4)
B) Na meplypadete TANPWC TOV TPOTIO OXNUOTIOKOU Kal TO €i00¢ TOU dECPOV TIOL
avantuaoeTal Petaéd Tou AIBiou Kal Tou XAwpiov Kal va ypAWETE TOV XNUIKO TUTIO TNC
XNUIKAC £vaong IOV oxNUOTI(ETaL amo Ty Evwaon Twv 000 AUTWV CTOIXEIWV.

(Movadeg 9)



2.1.

a) H nAekTpovIakr Kotavoun o€ oTIBAdEC TOL ATOUOL Tou sli givat: (2,1).

H nAektpoviokA Katavour o€ oTIBAGSEC TOL aTOpOoL Tov 17Cl givat: (2,8,7).

B) Me amoBoAr| Tou evag nAekTpoviov aB€voug To Li, amoktd doun (2,8), dnAadn, doun
guyevoLC agpiou. ETal PoKUTITEN TO KOTIOV ToU AlBiov (Li - Lit +e7).

Me pOoAnNPN Tou €VOC NAEKTPOVIOL TTIOU OTOPRAAEL TO ATOUO TOUL oTOolXEiov Li, TO
atopo Tou otolxeiov Cl amoktd doun (2,8,8), dnAadr), dour suyevolg aepiov. Etol
TpokKOTTIEL To avidv Tou Cl (Cl + e - CI). Zuvenwg 1o atolxeio Li Ba evwbei pe 1o Cl e
IOVTIKO O€0HO Kal Ba TTPOKOWELN Evwan PE XNUIKO TOTO LiCl.



O¢ua 2°

2.1. Tia 1o dTopo Tou YAwpiou divetat: 37CI.

0) No PETO@EPETE OTNV KOMO 00C CUUTIANPWHEVO TOV TOPOKATW TIHVAKA TIOL

OVA@EPETAIL GTO 10V TOL XAwpiou:

YTIOOTOMIKG OWUATIOIN YTIBAAEX
p n L
Cl— 17

(Movaodeg 4)

B) Ti1eidou¢ deapog avamtvaoeTal HETOED TOL OTOMOUL Tou Cl Kal TOL OTOHOUL TOU VATPIoL
11Na, 10VTIKOC 1] OHOIOTIOAIKOC;

(Movaoda 1)

Na aItioAoyNoETE MANPWCE TNV OTIAVTNGH 00¢ TIEPIYPAPOVTOC TOV TPOTIO OXNUATICHOV TOL
0€0aP0o0 Kal va YPAWETE TOV XNUIKO TUTIO NG £VWang IOV OXNUOTI(ETAL OTIO TNV EVWAN
TWV 600 AUTWV CTOIXEIWV.

(Movadec 8)



2.1.

a)
YTOOTOUIKG CWHATIOIN ITIBAAEX
p n e K L M
Cl— 17 20 18 2 8 8

B) H katavopr Twv NAEKTpoviwy o€ aToIBAadeC yia To atopo Tou 11Na givat: (2,8,1). Me
OTOBOAR TOL EVOC NAEKTPOVIOL GBEVOLC TOV, ATIOKTA dop (2,8), dnAadr), dour) EvyevoUq
agpiou. ETol MPOKUTITEL TO KATIOV Tou vaTpiov (Na —» Na* + e7). H nAektpoviakr) dour) Tou
aTopoL Tou atolxeiov 17Cl givar: (2,8,7). Me mpdoAnWn TOU €VOC NAEKTPOVIOL TIOL
omoBAAAEl To ATouo Tou atolxeiov Na, To dtopo Tou atolxeiov Cl amoktd doun (2,8,8),
dnAadn, dour evyevolc agpiou. Etal mpokLTTEL To avioy Tou Cl (Cl + e - CI). Zuvenwg
10 oTol1xeio Na Ba evwBei pe 1o Cl Ye 10VTIKG OO Kal Ba TIPOKVWEL N EVwan PE XNUIKO
Tomo NaCl.



2.1. MNoleC Mo TIC EMOUEVEC TTPOTACEIC Eival 0WOTEC (2) Kal Ttoleg AavBaauévec (N);
a) Ta otoieio piag meptodov Tou Meplodikod TMivoka €xouv Tov idlo aplBud
NAEKTPOVIWY TNV €EWTEPIKN TOLC OTIRASO.
B) Ol 10VTIKEG EVWOEIC 0E OTEPEN KATAGTAON €ival aywYOoi TOL NAEKTPIKOU PEVUATOC.

y) Ta dropa 23Na kon 31Na eivai 1o6tomna.

(Movadeg 3)

Na OITIOAOYNOETE TIC ATIAVTHOEIC 0AC OE OAEC TIC TTEPITITWOEIC.
(Movadec 9)



2.1.

o) H mpotaon givat AavBaaopevn.

Ta otolxeia MOV €X0uV TOV id10 APIBUO NAEKTPOVIWY OTNV €EWTEPIKN TOLC OTIRAdO
Bpiokovtalotny idla opdda Kal 0x1 atn idla epiodo Tou Meplodikoo Mivaka.

B) H mpotaon gival AavBaaopevn.

Z€ avTifean Pe TOUC KPUOTAAOUCG TWV PETAAAWVY (UETOAAIKA KQUGTAAIKA TIAEYOTA), Ol
IOVTIKEC EVWOEIC 0€ OTEPEN KATAOGTAON EIVAIKAKOI aywy0oi TOL NAEKTPICUOU.

y) H mpdtaon eival cwatr).

Ta dtopa 23Na Kat 2Na eival 1o6tona S16T1 €40V TOV 510 ATOHIKO OAAG SIAQOPETIKO
aplopuo.



O¢pa 2°
2.1. Aivovtai ol atopikoi apiBpoi: kaAiou, 16K Kat xYAwpiou, 4,Cl.
a) Na ypAWeTe Vv KATAVOUr Twv NAEKTPOVIWY 0 oTIBAJEC yia Ta ATOPA TOU
KaAiou Kai Tou xAwpiov.
(Movadec 4)
B) Ti €idoug deopdg LTAPXEL OTN XNUIKA €vwan Tou axnuaTtidetal petadd K kat
Cl, 10vTIK&C 1] OPOIOTIOAIKOC;
(Movada 1)
Na aITIOAOYHOETE AN PWCE TNV OMAVTNGT 0OC TIEPIYPAPOVTOG TOV TPOTIO GXNUOTICUOD TOU
0eao0.
(MovGidEg 7)



EVOEIKTIKEC OTIOVINOELC

2.1.

0) H katavopn twv NAEKTPoviwy o€ aTIBAJEG YIO TA ATOUO TOL KOAIOUL KOl TOU
XAwpiou givat:

10K 1 K(2) L (8) M(8) N(1)

17Cl: K(2) L (8) M(7)

B) To K €xel TNV G0N va dWOEL VA NAEKTPOVIO (W HETOAO) Kait To Cl £xel TV
TAGON VO TIPOCAABEL VO NAEKTPOVIO (WC APETAAAO) COU@WVA HUE TOV KAVOVA
TNC OKTAdAC OVTIOTOIX. TO KAAIO HETATPETETOL OTO BETIKO 10V

10K* :K(2) L (8) M(8) divovtag €va nAekTpovio ato Cl,To 0Toio HETOTPEMETAI OTO
opvnTIKO 10V 17Cl :K(2) L (8) M(8).

Ta avtiBeta QopTIoUEVA 10VTa EAKOVTAL oXnuaTilovTag KPUOTOAAO KCI, pe
avoAoyia 1oviwv K*, Cl- 1:1 avtiotoiya. O deouo¢ €ival 10VTIKOC.



2.2.

o) Na meplypAYETE TOV TPOTIO OXNMATIOUOV TNG IOVTIKNG EVWang METaED TOL 19K
Ka 4;Cl.

(Movadecg 8)
B) Na ypAWeTe TOV XNUIKG TOTIO TNC EVWONC TTOU TIPOKUTITEL.

(MovadeC 2)
y) No ypaete dU0 XOPAKTNPIOTIKEG IOI0TNTEC TNC EVWONE TIOL TIPOKUTITEL.

(Movadec 2)



2.2.

0) H KoTtavour Twv NAEKTPoviwy ae oTIBAdEC ival:
10K 1 K(2) L (8) M(8) N(1)
17Cl 1 K(2) L (8) M(7)
ZXNUOTI(ETON IOVTIKOC OETHOC :
To atopo tou K €xel TV Téon va 0WOEL EVa NAEKTPOVIO (w¢ OTOIXEIO YETOANO)
Kal To atopo tou Cl €xel Tnv Tdon va mpooAael Eva NAEKTPOVIO (w¢ aTolxEio
OMETAAAO) GUHIPWVA PE TOV KOVOVO TNE OKTASAC avTioTolXa.
To Gtopo TOU KaAiOU WPETATPEMETAL OTO BETIKO 10V 1K™ : K(2) L (8) M(8)
oivovtag Eva NAEKTPOVIO 0TO GITOHO TOU XAwpiov, TO OTI0IO0 YIVETOI TO OPVNTIKO
16v 17CI° :K(2) L (8) M(8). Ta avtibeta @OPTIOPEVO 1OVTO  EAKOVTOIL
oxnuatilovtac kpuaToAAo KCI, pe avoroyia 1oviwy K, CI, 1:1 avtiotorya.
B) O xnuikd¢ TOMOC TNG €vwong Tmou mpokomTel  givar  KCI.
y) ADO XOpOKTNPIOTIKE IB10TNTEG TNC £vwan ivalt:
- H évwaon eival ETeEPOTOAIKI Kal TO 1OVTO TTIOU TNV AmOTEAOLV dIOTACTOVTAl
0€ EKTEVI CLOCWUOTWHATA, TOUC KPUGTAAAOUC.
- 2& KaBapr] KOTACTOON €ival KOKOG aywyoC TOU NAEKTPIOUOL, OUWG TO
SloAVpaTa Kal TO TAYMATA TNG €ival KOAOi aywyoi Tou NAEKTPIKOV PEVUATOC,.



2.2. Aivetal o mivakag:

Z0uBoAo | HAektpoviakry | Opdda | Mepiodog
oTolxeiov ooun Mn.n. Mn.n.

X K(2) L(4)

Y K(2) L(8) M(7)

Q K(2) L(7)

a) No avTiypayeTe Tov Tivako aTrn KOAO 0¢ KOt va TOV CUPTIANPWOETE.

(Movddeg 6)
B) No €&nynoete mola amo 10 OTOIXEID TTOL TEPIEXOVTAIL OTOV TVOKO €XOLV
TIOIPOMOIEG (AVAAOYEC) XNUIKEC IDIOTNTEC.

(Movadec 4)
y) Moo €ival 1o €ido¢ Tou a0V (OPOIOTIOAIKOC I I0VTIKOG) TIOL GXNMATIETAL
peTalL X kot W;

(uovadeg 2)



2.2.

a)
Z0pPBoAo | HAektpoviakr) | Oudda | Mepiodog
oTolxEiov doun n.m. Mn.n.
X K)L(4) | IVan14n 2n
W K(2) L(8) M(7) | Vllary 170 3n
Q K@)L7) [VIaR 17 2n

B) MapOuoIEC XNUIKEC 1010TNTEC £XOUV Ta aTolXeia W Kat Q €MeEIdN €xouv TOV id10
OPIBUO NAEKTPOVIWY 0TNV EEWTEPIK TOLC OTIBAdA KAl avriKouv aTnv idia (VIla)
opdaoda tou M.M

y) Ta X, W gival ag€toAa aTtoixgia kat oxnuoti{ouv getaéd Toug OPOIOTIOAIKO

O0EaO.



@cua 2°
2.1. MNotec amo TI¢ EMOUEVEC TTPOTACEIC Eival 0WATEC (Z) Kat ToleC AavBaopEVEC (N);
o) Ta otoixeia piag meptodov Ttou Meplodikov Mivaka €xouvv Tov id10
opIBPO NAeKTPOVIKY TNV eEWTEPIKR OTIBAdN TOUC.
B) Ta 1o6TOTO €X0LV TOV 810 APIBUO VETPOVIWV.
y) H évwan PeTagu ;Na Kait gF gival 1ovTikn.
(Movadeg 3)
Na oITIOAOYNOETE TIC ATIAVTHOEIC 0UC 0€ OAEC TIC TIEPITTWOEIC
(Movadec 9)



EVOEIKTIKEC OTIOVINOELC

2.1

o) Adboc.

Ta gTolxeia plog mEPIOdOL £XOLV TNV id10 EWTEPIKN aTIRAdA.

B) Aéaboc.

Ta 100TOTIO €£X0LV TOV D10 OTOMIKO OPIBUOG (Z) KOl SIAPOPETIKO PAlIKO apIBuo
(A), apa Ba £xouv d1O@OPETIKO apIBuo vetpoviou (N) emeldr) N=A-Z.

Y) ZWoTo.

To dtopo tou 1:1Na pe nAektpoviokr) dopr 11Na: K(2) L(8) M(1) eivar d0tng
NAEKTPOVIWY (w¢ PETOANO) EVW, TO ATOMO TOL oF pe dopn oF: K(2) L(7) eivat
OEKTNC NAEKTPOVIWVY (WC APETOAND), CUUPWVO PE TOV KAVOVa TG oKTadag. Eva
METOANO KOl €va QPETOANO OXNUOTI(OLY 10VTIKO OE0MO, OTNV CUYKEKPIYEVN
nepimtwon oxnuartiletal kpvotoAo¢ NaF pe avoloyia 16vtwv NaF (1:1),
avtioTolxa.



©¢ua 2°
2.1. Moleg amod TIC EMOUEVEC TIPOTACEIC Eival OWOTEC (Z) Kal TIOIEG AAVOATUEVEC (A);

B) Ol I0VTIKEG EVWOEIC 0E OTEPEN KATATTOON €ival Oywyoi TOU NAEKTPIKOV
pevpaToC.
Y) To 19K OmOBAAEL NAEKTPOVIO EVKOAOTEPO OTIO TO 3;Na.

(Movadeg 3)
Na aITIOAOYOETE TIC ATIAVTHOEIG 00C 0€ OAEC TIC TIEPITTWOEIC.
(MovadeC 9)



EVOEIKTIKEC QTIOVINOEIC

2.1.

B. Aaboc.

ItV oTePed KOTACTOON TA 1OVTIO €ival oTabepd TPOOKOANUEVO OTOV
KPUOTAAAO, GO Ol IOVTIKEC EVWOEIC OTNV KOTAGTACOT OUTH O€V Eival aywyoi Tou
NAEKTPIKOL peLPATOC. Opwg, TO SIOAVUOTO KOl TO THYHOTA TWV IOVTIKWY
EVWOEWV €ival KOOI aywyoi TOL NAEKTPIKOU PEVUOTOC.

Y. ZwoTo.

H katavoun nAeKTpoviwy o€ oTIRAdEC yia Ta dtoua 19K Kal 11Na ivat;

19K: K(2) L(8) M(8) N(1)

11Na: K(2) L(8) M(1)

Apa Bpiokovtal atny idia opdda tou MN.M1 (1a), To 11Na Bpioketan atnv 3" epiodo,
€VW T0 19K BpiokeTal atnv 4" epiodo. Katd pnkog piag opddag ano mavw mpog
TO KATW OILEAVETOL I OTOMIKN OKTIVO KOt N NAEKTPOBETIKOTNTA. EMOUEVWC, TO 19K
EXEl PEYOAUTEPN OTOMIKA OKTIVO, €ival TIO NAEKTPOBETIKO Kol OTORAAAEL
EUKOAOTEPO NAEKTPOVIO 0€ 0UYKPIOT ME TO 11Na.



o

Qépa 2
2.1

A) Aivetat To aTolxeio: 49Ca.

Na HETAPEPETE GTNV KOANO 0O CUUTIANPWHEVO TOV TTIOPAKATW THIVAKA TIOU QVAQEPETOL
0TO OTOMO TOL OCPETTIOU.

2TIBAAEZ
VETPOVIO K L M N

Ca 2

(Movadeg 4)
B) Tt €idoug deopdg avamtvooeTal PETadd Tou oK Kal Tou @Bopiou, ¢F, 10VTIKOC N
OMOIOTIOAIKOC;

(Movdda 1)
NO QITIOANOYAOETE TNV ATAVINGN 00G, TEPIYPAPOVTAC TOV TPOTO OXNUATIOMOU TOU
oeapoL.

(Movadeg 7)



EVOEIKTIKEC ATIOVINOEIC

2.1.
A)
2ZTIBAAEZ
VETPOVIQ L M
Ca 20 8 8

B) Metaéb Ttou

IOVTIKOC.

10K KOl TOu @Bopiov,

oF avamtuooeTal
ArtioAdynaon: To 19K €XEl TNV TAGN va dWOEL VA NAEKTPOVIO (W METAAND) Kal va
METOTPATIEL 0€ KOTIOV 19K* OTTOKTWVTAC 0TOBEPN oI EVYEVOUC aEPIOL, COUPWVA UE
TOV KOVOVa TN OKTAdAE. AVOAUTIKA N nAekTpoviakr) dopr] Tou K: K(2) L(8) M(8) N(1),
€V TOL KaTIOVTOG K*: K(2) L(8) M(8). To oF £xel TNV Tdan va TPOCSAABEL Eva NAEKTPOVIO
(wC¢ APETOANO) Kl VO JETATPOTIEL GE OVIOV oF ATIOKTWVTOG aTaBEPH SOUN €LYEVOUC
ogpiov, oUPEWVO PE TOV KAvOVa TNC OKTAdAC. AVAAUTIKA N KOTOVOUR TWV
NAEKTPOVIWY yia 1o oF:K(2) L(7) kal tou aviovtog oF: K(2) L(8). Ta axnuati{opeva
OVTIOETO  POPTICUEVA  1OVTO EAKOVTONL HE I0XUPEC NAEKTPOOTATIKEC OUVAMEIC
oxnuatiovtag kpuotaAo KF pe avaloyia 16viwy 1:1 avtiotoixa. O deapog gival

IOVTIKOG OETUOC.



2.2. MNoleg amo TI¢ EMOUEVEC TTPOTACEIC Eival 0WOTEC (Z) kal TTOIEC AavBaoPEVEC (A);
) Ol IOVTIKEC EVWOEIG O€ OTEPEN KATAOTOON Eival aywyoi TOL NAEKTPIKOV
pELHATOC.
B) Ta aAoyova Pmopolv va oxNUOTIGouV OPOIOTIOAIKOUE KOl I0VTIKOUG SETUOUC.
y) To atopo tou ;,Na €xel peyaAUTEPN AKTIVO aTd TO 1OV TOU 11Na“L.
(Movaodeg 3)
Na aITIOAOYTOETE TIC ATAVTNCEIG 00C O OAEC TIC TIEPITITWOEIC.
(MovadeC 9)



2.2.

o) Adboc.

It OoTEPEN KATAOTOON TO I16VTO €ival otaBepd TPOOKOAANUEVA  OTOV
KPUOTOAAO,(PA Ol IOVTIKEC EVWOEIC OTNV KOTAGTOON VT OEV Eival aywyoi Tou
NAEKTPIKOU PeLPOTOC. Opwg, To OIAAUUOTO KOl TO TAYMATO TWV 1OVTIKWY
EVAOOEWV €ival KOAOI aywyoi Tou NAEKTPIKOD pELATOC.

B) ZwaTo.

Ta ahoyova Bpiokovtat atnv Vila (17" Jopada tou M.1. AlaBETOLV 7 NAEKTPOVIA
otV €€WTEPIKN Toug oTIBAda Kal €xouv TNV TAon va TPOCAABoLY 1 va
OUVEICQPEPOLY 1 NAEKTPOVIO. ME T PETOAAD EVWVOVTOL E IOVTIKO OECUO UE
OTORBOAR-TIPOCANYN  NAEKTPOVIWY, EVW HE TA APETOAO  dnuIoLPYOLV
OUOIOTIOAIKO OECHO PE OpOIBaia GUVEITQOPA NAEKTPOVIWV.

Y) ZwaTo.

10 TO ATOMO KAl TO 10V TOU VATPIOU £XOVUE TIC KOTOVOPEC NAEKTPOVIWY O€
oTiBadeg avtioTolya:

11Na K(2) L(8) M(1)

1Na* K(2) L(8)

To Na €xel JeyOAUTEPN OKTIVA ETIEIDN EXEL MiO ETUTAEOV OTIBAdN KATEIANMMEVN
HE NAEKTPOVIA, GE OXEN UE TO 10V Na*.



Ofua 2°

2.1. To 1o dropo Tou KoAiou, divetat ott: 39K
o) No OvO@EPETE TOOA TIPWTOVIO, TOOO VETPOVIA KOl TOOO NAEKTPOVIA
LTIAPXOULVY OTO 16V TOU KaAiou (K*).
(Movadec 3)
B) No KAVETE TNV KOTOVOUIN TWV NAEKTPOVIWV 0€ OTIPASEC yla TO 1OV TOL
KOAiouv.
(Lovadec 2)
y) Na €€nynoete Tov TPOTO OXNUATICUOU NG €vwong METAEL Tou K Kal Tou
17Cl KOl va ypAaYeTe TOV XNUIKO TUTIO NG €vwaong. Na xopaktnpioete Tnv Evwan
WC OUOIOTIOAIKN i} 10VTIKA.
(Movadeg 8)



Q&ua 20

2.1

0) O atopIkog apiBpog tou K eival 19 kat o paldikog 39. Apa TO OULOETEPO
atopo €xel 19 mpwtovia, 20 veTpovia Kat 19 nAektpovia. To 16v K* mPOoKUTTEL JE
amofoAr 1 nAektpoviou. Emopévwe ato 16v K* utdpxouv 19 mpwtovia, 20 vetpovia
Kot 18 nAekTpovia.

B) K*(2,8,8)

y) Ot NAEKTPOVIKEG QOPEC TOL KOAIOU Kal TOL ¥Awpiou gival avtioTtolya:
K: (2,8,8,1) kat Cl: (2,8,7).
To K €ival atopo PETAMOUL TIoL £XEL TNV TAON va amoBAAEL 1 NAEKTPOVIO yla va
OTOKTACEL 0TaBEPN dour) evyevolg aepiou. To Cl gival ATOPO OPETAAAOUL TIOU E£XEl
TNV Tdon va mPooAABel 1 NAEKTPOVIO YIO VO OTOKTACEL 0TOBEPr) dour €uyevoUq
agpiov. Etal Ba mpokOYel Eva KaTIOV K* Kal €va aviov Cl- ye guUTANPWUEVN TNV
eéwtepIkn oTIBAd PE 8 NAeKTpOVIa TO KaBEva. Ta 16vta K* kat Cl- EAkovtal petadld
TOUG PE NAEKTPOOTATIKEC OUVAUEIC ONUIOUPYWVTAC KPUGTOAAIKO TIAEYHA KOl N EVWOT)
mou Ba mpokLYEL gival 10VTIKr). O XNUIKOG TOTIOC TNE €VWONC TIOL TIPOKUTITEL Eival
KCI.



Q&ua 2°

2.1 Aivovtat; vdpoyovo, 1H, alwto, N
o) No ypAYETE TNV KATAVOL TwV NAEKTPOVIWV € OTIBASEC YIO TO ATOUO TOU
alwTou.
(Movaodecg 2)
B) Na ovo@épete 10 €i00C TWV OEOUWV (IOVTIKOC I} OUOIOTIOAIKOC) METOEL
OTOMWV LOPOYOVOUL Kal AlWTOU aTN XNMIKN €vwaon NHa.
(uovada 1)
y) Na meplypAyeTe tov TPOTO OXNUOTIOMOU TwV dEGUWY Kal va YPAYETE TOV
NAEKTPOVIOKO TUTIO QUTHC TNG XNMIKAG £vWang.



2.1

a) 7N (2,5)

B) O deapog mov oxnuatiletatl petagd H kat N gival opo1omoAIKOC.

Y) H nAektpoviokr) dopn tTou H €ivat 1H(1). To H €xel 1 nAeKTPOVIO 0TNV EEWTEPIKN
oTiBada Kat €xel TNV Téon va TPOcAdREL 1 NAEKTPOVIO YIO VO OTIOKTACEL oTaBePr) doun
€uyevoL( aepPiov. To N €xel 5 NAeKTPOVIA 0TNV EEWTEPIKN TOL OTIRAdA KOl £XEL TNV TAON
VO OTIOKTACEL GANO 3 NAEKTPOVIO YIA VO QTIOKTOEL O0Ur] €uyevolg aegpiou. Apa
ONUIOLPYEL GUVOAIKA TPEIC OUOIOTIOAIKOUC OECMOUC HE Tpia H, Omw¢ @aivetal oT1o
TIOPAKATW O A OTIOL TIPOKUTITEL KO O NAEKTPOVIOKOC TUTIOC TN NHs.

N + 3H - H:N:H
H



2.1. T10 10 ATOWO TOL Kaiov, SiveTal OTi:SgK
o) Na ava@EpETE TOCO TIPWTOVIA, TTIOCH VETPOVIO KOl TTOCO NAEKTPOVIO LTIAPXOUV
0TO 16V TOU KaAiou (K*).

(Movadec 3)
B) Na KAVETE TNV KATAVOWI) TwV NAEKTPOViwWV 0€ OTIBAJEC Y1a TO 16V TOU KOAIOU.

(Movadecg 2)
y) No €&nynoete Tov TPOTO OXNUATIOUOU NG Evwonc PETAgh Tou K Kal Tou oF Kal
VO YPAWETE TOV XNUIKO TOTMO TNC €vwonc. No XOpOaKTINpioete v €vwon wC
OMOIOTIOAIK i} 1OVTIK).

(Movadeg 8)



2.1

a) O atopIkog apiBpog tou K eival 19 kat 0 paldikog 39. Apa TO OULOETEPO
ATOMO €XEl 19 MPWTOVIA, 20 VETPOVIA Kat 19 nAEKTPOVIA.
To 10v K* mpokOTtel pe amofoAr] 1 nAektpoviou. Apa 0To 16V LTIAPXOLVY 19 TPWTOVIA,
20 veTpoOVvIa KOl 18 NAEKTPOVIOQ.

B) K*(2,8,8)

y) Ot nAEKTPOVIKEC dOPEC TOU KOAIOU Kol Tou @Bopiou eival avtiotolya:
K: (2,8,8,1) kat F: (2,7).
To K €xel v 1aon va amoBAAel 1 nAEKTPOVIO YIO VO ATIOKTAOEL aTaBEPr) douUN
€UYEVOUC aEpiov omoTe yivetal Katidv K*. To F €xel Tnv tdon va TpooAdperl 1
NAEKTPOVIO OTIOTE YiveTal avioy F~. Emopévwe 0 deopog HETadd Twv 10vTwy K kat F~
€ival 10VTIKOC KOl N €vwan XapakKTneieTal we 10VTIKN. O XNUIKOC TUTIOC TNE EVWaonC
Tov mpokUTTEl €ivar KF.



Ogua 2°

2.1 Aivovtat: vdpoyovo, 1H, BopIo, oF
0) Na ypAWETE TNV KATAVOUN] TwV NAEKTPOVIWY € GTIRBAJEC YIO TO ATOLO TOU
@Bopiov. (Lovadecg 2)
B) Na ovo@épete 10 €i00C TwWV OECGUWVY (IOVTIKOC 1] OMOIOTIOAIKOC) HETALD
OTOMWVY LAPOYOVOL Kal PBopioL TN XNUIKA Evwaon HF.
(Lovada 1)
y) Na meplypdPEeTe TOV TPOTIO OXNUOTIOHOU Twv SECUWV Kol va YPAYETE Tov
NAEKTPOVIOKO TOTIO OUTHC TNG XNKIKNG Evwaonc.
(Movadec 9)



©¢ua 2°

2.1

a) oF(2,7)

B) O deopo¢ ou oxnuaTideTal HETAEL H Kat F givat 0oI10TTIOMKAC.

y) H nAektpoviokr) dour Tou H gival 1H(1). To H €xel 1 nAekTpOvIo 0TV €EWTEPIKNA
oTIBAda Kal €xEl TNV TAON Vo TIPOCAAREL 1 NAEKTPOVIO YIO VA OTIOKTHOEL 0TOBEPr doun
guyevoUg agpiov. To F €xel 7 nAeKTpOVIO OTNV EEWTEPIKI) TOU OTIBAdO KOl EXEL TNV TACNH
V0O OTIOKTHOEL AANOL NAEKTPOVIO YIO VO OTIOKTHOEL Q0N ELYEVOUC agpiov. Ta dUO ATopA
UE apolBaia cuvelo@opd EVOC NAEKTPOVIOU dNUIoLPYOLV Eva KOIVO (ELYOC NAEKTPOVIWV
TO OTIOIO OVAKEL KOl 0TO V0 ATOMO. Apa dNUIOLPYEITAL EVAC OPOIOTIOAIKOC OECHOG
puetald H kol F, OMwC @aiveTal OTO TAPOKATW OXAMO, OTOU TPOKUTTEL KAl O
NAEKTPOVIOKOG TUTIOC ToL HF.

H+ F: - H:F:



2.1 Aivovtal ta gtolxeia oF kat 1,Mg.
o) Na ypAyEeTe TV Katavopn NAEKTPOVIwY o€ oTIRAdEC yia Ta AToua Tou F Kal
Mg.

(Movadec 2)
B) Na ypawete Tnv opdda Kal TNV TEPIod0 Tou TEPIOBIKOU TIIVOKO TTOU AVKOLV
0 TTOPOATMAvVW oTolxeia F kot Mg. (HoVAdEC 4)

y) H xnuikn évwon petady twv otolxeiov F kot Mg Ba eival 10vTikn A
OMOIOTIOAIKN;
Na oITIOAOYHOETE TNV OMAVINGN 0OC.
(MOVAdEC 7)



2.1

0) H katavoun twv nAektpoviwv oe oTiadeq Tou F kat Tou Mg givat: gF(2,7) kal
12Mg(2,8,2)

B) To F avrkel otn 2" mepiodo kat tnv 177 f VIIA opada. To Mg avikel oty 3"
nepPiodo Kat Tnv 211 1IA opada Tou TEPIOJIKOU TVOKA.

y) To Mg £€xel TNV TA01N VO amoBAANEL 2 NAEKTPOVIA KOl VA YiVEl KOTIOV Mg?* €xovTag
OUUTIANPWHEVN EEWTEPIKN OTIBAdA e 8 NAEKTPOVIA.

To F €xel Vv 10N Vo TPOCAAREL 1 NAEKTPOVIO Kal va Yivel aviov F~ €xovtag
OUUTIANPWHEVN EEWTEPIKN OTIBAdA PE 8 NAEKTPOVIA.

Apa, 10 Mg?* Ba ouvdEBEi e dUO 16VTa F~ Kot N NAEKTPIKA 0LBETEPN Evwan TIoU Ba
TPOKOWYEL PETA&L TOUC Ba €ival 1OVTIKY).



2.1 Aivovtal Ta oToIxEin oX , 11V, Q.

o) No ypAyeTe TNV KATAVOUT NAEKTPOViwV o€ oTIBAJEC yia Ta dtopa X,W kat Q.
(Movadec 3)

B) Na xOopaKInPIioeTe TIC MAPOKATW TPOTACEIC TIOU OVA@EPOVTIAL OTAO TOPOTIAVW

otoixeia X,W,Q, w¢ 0woTEC 1) AaVOOOEVEC.

) To gtoixeio X eival HETAANO.
i) H évwaon peTa€d Twv atolxeiwv X kat W Ba gival OUOIOTIOAIKT).
iii) To oToIXEio Q yIO0 va ATOKTNOEl dOUr) €LYEVOUC OEPIOL TIPETEL vV

TIPOOAGBEL 2 NAEKTPOVIA.
(Movadec 3)
N aITIOAOYNOETE TIC OTIOVTHOELS OOC VIO TIC TIPOTACEIC i) Ka iii). (Movadec 6)



2.1

0) H kotavopur) NAEKTpoviwy o€ aTIBAdeC yia Ta dtopa X, W kal Q ivat:

oX(2,7), 1¥(2,8,1), 8Q(2,6)

B)

i) AdB0¢. To aToIxEio X €XEl 7 NAEKTPOVIO TNV EEWTEPIKN OTIRASA KOl EXEL TNV
TO0N va TPOCAARBel 1 NAEKTPOVIO yia VO OTIOKTHOEL OOUr] €UYEVOUC agpiov. Ta
METOAQ €XOuv TNV Tdon va amoBAAAOLY NAEKTPOVIA. Apa TO OTOIXEID X Ogv €ival
METOANO.

i) AdBoc.

iii) ZwaoTd. To oTolxeio Q €xel oTNV €EWTEPIKN aTIRAdO 6 NAEKTPOVIO KOl yia va
OTIOKTAOEL OO €LYEVOUC aepiov PE 8 NAEKTPOVIO Ba TPETEL va TIPOCAGREL 2
NAEKTPOVIA.



2.1.
Aivovtat: vdpoyovo, 1H kat oguydvo, 0.
o) No ypAWeTe TNV KATAVOUN TwV NAEKTPOVIWVY a€ OTIBAEC YIa TO ATOMO TOU
o¢uyovou.
(Movadec 2)
B) Na ava@epete 10 €i00¢ TWV OEOPWY (IOVTIKO 1 OMOIOTIOAIKO) HETaED
OTOPWVY LAPOYOVOL Kal ATOPWVY 0ELYOVOUL GTO POPIO TNG XNMIKAC Evwaonc: H,0.
(Movadec 2)
y) No meptypayeTe ToV TPOTO GXNUATIOUOU TV OECUWVY KOl VO YPAWETE TOV
NAEKTPOVIOKO TUTIO OUTAG TNE XNUIKNAE EVvwanc. (Hovadeg 8)



2.1

a) 80(2,6)

B) O deopo¢ mou oxnuaTiletal petagl H kat O ival ouo1oTOAIKOC.

y) H nAektpoviokr) doury tou H eival H(1). To H €xel 1 nAektpovio oTtnv
eéwtepIk oTIBAdA Kal pe 1 eTIMAEOV Ba OTOKTACEL 0TOBEPT) oM ELYEVOUC OEPIOU.
To O €xel 6 NAEKTPOVIO 0TNV €EWTEPIKI TOU OTIPAdA KOl PE OKOMA 2 NAEKTPOVIO Ba
OTIOKTAOEL dOWr) ELYEVOUC aepiov. EmMopévwc xpetalovtal 2 ATopo LOPOYOVOL WATE
he apolfaia cuvelo@opd €VOC NAEKTPOVIOL aTO KABE ATOPO LAPOYOVOU Kal TO
ATOPO TOU 0ELYOVOU Va dnpIoLvpyNBoLY GUVOAIKA AU0 OPOIOTIOMIKOI dECUOI OTIWC
(QIVETOI OTO TAPOKATW OXMUO OTIOU TPOKUTITEL KOl O NAEKTPOVIOKOC TOTIOG TOU
VEPOU.

O +2H - H:O:H



2.1.

A) Aivetat yio 10 payvioto: Mg . No HETAQEPETE 0TV KOAMO 0OC GUHTANPWHEVO
TOV TTOPAKATW TIIVOKA TIOL OVAPEPETOAL GTO ATOLIO TOL HayvNaiou:

ZTIBAAEX

VETPOVIO

NAEKTPOVIO

L

Mg

12

(Hovadeg 5)

B) Tt €idou¢ deopOC avamTuoosTal PETAEL sLi Kol tou XAwpiov 7Cl, 10VTIKOC 1

OLIOIOTIOAIKOC;

(novada 1)

No QITIOAOYAOETE TNV OTAVINGH 00¢ TEPIYPAPOVTINC TOV TPOTIO CGXNUATIOUOU

TOU OETUOV.

(Lovdideg 7)

B) No xopoKTnpioeTe TIC MAPOKATW TMPOTACEIC WG 0WOTEC (£) 1 AavBaaopevec (A) Kal

VO OITIOAOYNOETE TNV ATAVINGI 00¢ 08 KABE TEPITTTWON.

a) «la TIC evépyeleg Ey kat E. Twv otifddwv M kat L avtiotolxa, 10x0el Ot

Ev<E».

(Lovadec 3)

B) «To atolxeio o&uydvo, g0, PBpioketal oty 18n (VIIA) opada kal v 2n
TEPindo Tou MePLodIKOD Mivaka.

(Movadec 3)



Q&ua 2°

2.1.
A)
ZTIBAAEZ
Z | VETpOvIa | NAEKTPOVIO K L M
Mg 12 12 12 2 8 2

B) Ot NAeKTPOVIKEG dOUEC ATOHWV TOU AIBiov Kal Tou XAwpiou gival avtioTolya:
3Li(2,1) kat 17Cl(2,8,7). O d0pO¢ HETOEL TOUC Eival 1OVTIKOC.

ArtioAoynon: To Li w¢ atopo PETAAAOL €XEL TNV TAON va ATIOBAANEL 1 NAEKTPOVIO YO
VOl OTIOKTHOEL 0TOBEPT) dOUN) ELYEVOUC AEPIOL, UE CUUTIANPWHEVN TNV oTIfada K e
000 NAeKTpOVIa Kal €101 Ba yivel katidv Lit. To Cl w¢ dtopo aueTAMOL £XEL TNV TAoN
VO TIPOOAABEL 1 NAEKTPAOVIO, OTIOTE B TTPOKVWEL Eva avIOv Cl- uE CUUTIANPWHEVN TNV
ewtepikn onifada e 8 nAsktpovia. Ta 1ovta Litkar Cl- EAkovtanl PeTagy TOUC, O
0eop0O¢ peTald TOUC €ival 1OVTIKOG KOl N €vwon XOPaKTNPIETal wC 10VTIKN.

O XnuIKOC TOTIOC TNC EVWanC Tov TTPoKUTTTEL €ivan LiCl.

2.2
B)

a) AaBo¢
000 aMOPOKPUVOUOCTE Ao TOV TILPAVA, TOCO ALEAVETAL N EVEPYEIOKT OTABUN TNC
otipadac. H otifdda M PBpioketal Mo pakpid amd Tov muprva ano tn otpada L.
Apa, Em> EL

B) Aaboc.
H nAektpoviakn dour tou gOeival O(2,6). Apa 1o O Bpioketal atnv 16" (VIA) opdda
Ko TNV 2" tepiodo tou Mepiodikov Mivaka.



B) Na xopaktnpioete kabepio amd TI¢ MOPOKATW TPOTACEIC W¢ 0woThH (2) N
AavBaapevn (A) kol va OITIOAOYNOETE TNV OMAVINGA 00¢ 0€ KABE TiEpimTwan.
a) «Ma 1g evepyeleg Ey kat EL twv otifadwv M kat L avtiotoixa, 10x0el ot
EM < EL))
(novadeg 3)
B) «To otolxeio ofuydvo, gO, Bpioketal oty 16" (VIA) opdda kot v 3"
nePindo Tou MePLodikoO Mivako»
(Movadeg 3)
2.2
A) Aivetar yia 10 payviolo *;Mg. No HETAQPEPETE OTNV KOAAA OO
CUUTIANPWHEVO TOV TTAPOKATW THIVAKO TIOL OVAPEPETAL GTO ATOUO TOL HOyVNTiou:
2TIBAAEZ

Z | VETPOVIO| nNAEKTPOVIO K L M

Mg 12

(Movadec 5)
B) Ti €idoug deaUOC avamTtOooETal HETAED sLi Kal TOu ¥Awpiov 17Cl, 10VTIKOE 1)
OHOIOTIOAIKOC;

(uovada 1)
Na aITIOAOYAOETE TNV AAVTNCT) CO¢ TEEPIYPAPOVTAC TOV TPOTIO OXNUOTIOMOU TOU
0ea00.
(novadeg 7)



EVOEIKTIKEG ATTAVTIOEIC

B) a) H mpdtaon €ival owotr, a@ol 060 OMOPOKPUVOUOOTE AT TOV TLPNVA,
avédvetal 0 KOPIOC KPOVTIKOC apIiBPOC KAaBWG Kal n €VEPYEIOK OTABUN TNng
otpadac.

B) H mpotacon givatl A\avBacouevn.

To atopo Tou O £XEl ATOUIKO 0pIBUO 8, dpa £XEl 8 TIPWTOVIA KOl 8 NAEKTPOVIA,
a@ou gival 0VOETEPO. H kaTavoun Twv NAEKTpoviwy ae oTifadeg givat: O (2,6). To O
avnKel atny Vi, opada (16", a@ol otny €EwTePIKN TOU OTIRBAdA £XEl 6 NAEKTPOVIO
ko atnV 2" mepiodo KaBWE EXEl TO NAEKTPOVIO TOU KOTOVEUNUEVA 0€ dU0 OTIBADEC.

2.2

A)

ZTIBAAEX

Z | veTpovia| nAekIpovIa K L M

Mg 12 12 12 2 8 2

B) O deoudc mou avamtuooetal Petadl sLi kat Tou XAwpiou 17Cl givar 10vTIKOC. To
otolxeio 17Cl (2,8,7) avikel atnv VIIA opada, €xel EMTA NAEKTPOVIO OTNV EEWTEPIKN
Tou oTIBAda, omdTe €ival auétaAo. To atolxeio sLi pe dopn (2,1) avikel otnv 1A
OMGda, EXEL Eva NAEKTPOVIO OTNV EEWTEPIKN TOL oTIRAdA, oTOTE €ival pETairo. O
OEOUOC TTIOL AVATITOCOETOl PETOEL PETAANOU KOl OPETAANOL TIPOYHATOTOIEITOL UE
METAPOPA NAEKTPOVIWV OMO TO ATOPO TOU METGANOU (TOL €XEl TAON ATOROANC
NAEKTPOVIWV) 0TO ATOPO TOL OPETAANOUL (TTOU EXEL TAGN TPOCANWNC NAEKTPOVIWV).
Etol Ta dVo avTiBeTa POPTIoUEVA 1OVTA TIOL OXNUOTI{oVTal, £X0UV ATIOKTAOEL OOUN)
€LYEVOUC agpiov Kat EAKovTal PETAED TOUC, OXNUOTILOVTAC KPUGTOAAIKO TIAEYHO.

(Li Li'+e-kouCl +e- CI)



Qéua 2°

2.1 Aivovtal Ta cToixeia: 16S, 1H .
o) Na ypaWeTe TV Katavoun Twv NAEKTPOVIKVY Tou Bgiou Kal Tou LAPOYOVOL
Ge quPddeo.
(Movaodec 4)
B) Na mpogdlopicete ¢e mola opdda Kal Ce mola TePiodo Tou MEPIOBIKOQ
Mivoka avrnkel 1o kaBdva amo T TapATAvE GTOIXEIa.
(Movaodec 4)
y) Na €€nyngete yiati dev mpdmel va XpnciPomoleital n {vvola ToU KPUCTAAAOU
GTNV MEPIMTWE N Tou H,S.
(Movaodec 4)



2.1

o) H KoTtovop t Twv BAEKTpoviwy CE CTIBAdES ival avTicTolxa:

165: (2, 8, 6)

1H: (1)

B) To 165 avikel ctOv 16° (VIA) opada tou Meprodikog Mivaka emetdt Lxel 6
BAEKTPOVIO CTOY €EWTEPIKL TOU GTIRAdO Kot 1By 3% mepiodo emeidu Yyl 1o
BAEKTPOVIA TOL e 3 CTIRASES.

To ;H aviker ¢tov 1° (IA) opdda Tou Meplodiko Mivoka emeldu Lxel 1 OAEKTPOVIO
GTOv €€wTEPIKL TOL CTIBAdA Kot CTOY 18 TIEPI0OO0 €TEION {XEI 1 BAEKTPOVIO CTOV 18
cupada.

y) Z10 H,S o1 dequoi petadp Twv atOuwY TV aPETAMWY GTolxEiwv H Kat S
€ival  OUOIOTIOAIKOQ  XAPOKTIPO, O@OQ Yyivovtal pE apolBaia  quvelcpopd
BAekTpoviwy. To H,S xopaktBpinetal wo OPOIOTIOAIKL 1 poplakt {vwcO Kal dev
umopei va xpOgiuomnolBkei 6 {vvola Tou KPLUCTAAAOL B omoia xpBgipomoleital ¢TI0
IOVTIK{0 U €ETEPOTIOMK{0 EVWCELD.



Qéua 2°

2.1.
A) Mola amd Ta MOPAKATW CIOIXEID TAPOLCIANOLY TTOPOUOIET (avaAoyea) XOUIK{o
1010101E0
10K, 80, 16S.

(Movadec 8)
B) Metap twv groixeionv: 10K Kail gO KO QVOTTUXKED OPOIOTIOAIKOG U IOVTIKOO
0eCuO0; No artiohoy L CeTe TOv andvidg ¢oo.

(Movaodeg 4)



EVOEIKTIK{C OTIAVTIOEIC

2.1.A)

a) MNa vo omo@AVKOPUE TIola CTOIXEIO TTAPOLGIANOLY TTOPOMOIET (OVAAOYED)
XOUIK{o 1810TOTE XPEIAMETAL VO YiVEL B KaTavop t Twv BAEKTpoviwy ¢e CTIRAdES:
10K (2, 8,8,1)
80 : (2, 6)
165: (2, 8, 6)
Ta groixeia gO Kat 16S CXoLV id10 apIKPG BAEKTPOVIKVY CTOV EEWTEPIKL TOUO CTIRAdA,
(6), aVIKoLV CTOV iB1a opdda Tou Meplodikog Mivaka (16° 1 VIA) kot emopdvws Ka
{xouv apopoles (avaroyeo) xOUIK{o 18101 TEo.
B) Metaé® Twv CTolxEiwv 19K Kal gO KO OVOTITUXKED 10VTIKOO OECUO0 EMEIL TO 19K
givat ptaAio kai 1o gO apdtalo.
O dequbo Ka d0pIoLPYOKEL pe PETAKIVOCO €vda BAekTpoviou amd 10y ewTepIKL
Cupdda touv atéuouv TOoL KaAiou TPoo TOV €EWTEPIKL CTIBAdA TOL ATOPOU TOU
ofuyovou. Oa XpeIaCToPv 0@0 ATOPA KOAIOL WCTE PE T dQO BAEKTPOVIO TIOU

GUVOAIKG KO PETOKIVOKOQV VO QUUTABPWKEI B eéwTepIKL CTIBAdO TOU ATOHOL TOU
0fuyOvou pE 8 BAekTpOVIO. ETCL 3BuIoLpyEiTal KpOGTOAMOG 16vTwv K'Y, 0% ue

avaioyia 2:1, avtigtouya.

) O1 OVOUOGIED TV EVWCEWV €ival:
KBr: BpOop10@X0 KAAIO

Ca(NOs),: viTpIkO agBlcTIo

Na,CO3: QVKPOKIKO VATPIO

HCI: vdpoxAwpio



Qéua 2°

2.1. Aivovtal ta ctoixeia: 1,Mg, 16S.
A. No ypAWETE TNV KATOVOUN) TV NAEKTPOVIWV KOBEVOT G CTIRAET.
(Movadeg 4)
B. Molo amd autd ta groixeia otav avTiopd {xel TNV TAGN va TPOCAAUBAVEL
NAEKTPOVIA Kal TIOI0 {XEL TNV TACN va amoBAAEL NAEKTPOVIA. Na OITIOAOYNGETE TNV
omdavingn gao.
(MovAdEC 6)
I. T €idouo degubo avamTeCceTal petaée Tov Mg Kat Tou S;
) 10VTIKOO
3) OHOIOTIOAIKOO
Na ypayeTe Tola €ival n CwcTr mAoyn.
(MovadeC 2)



EVOEIKTIK{C OTIAVTIOEIC

2.1.

A) H KoTavour] Twv NAEKTPoVIwY CE CTIBAdET sivat:

12Mg: (2,8, 2)

165: (2, 8, 6)

B. Ta dtopa Twv CToixeiwv {xouv TNV TAgN va OTOKTAGOLY dOUN ELYEVOQG OEPIOL
HE QUUTANPWULVN €EWTEPIKN CTIRASA PE 8 NAEKTPOVIA. 1 AUTO TO 16S {XEI TNV TAGN
VO TIPOCAGBEL 2 NAEKTPOVIO Kat va {XEl W0 EWTEPIKA TN CTIBAdA M e 8 NAEKTPOVIQ,
OTIOTE TIPOKQTITEI TO aVIGY 2. AvTicTolya, T0 12Mg OTav avtidpa Jxel Ty TéCn va
OTORBAAAEL 2 NAEKTPAOVIO OTIOTE {XEl W0 EEWTEPIKN CTIRGdA TNV L pE 8 NAeKTpOVIA KOl
TIPOKQTITEI TO KOTIOv Mg?'.

. O XNUIKOG dECUO0 TTOL aVaTITPCGETAl PETAEP TOL Mg Kal Tou S €ival 0 a) 10VTIKOo
degudoa.



2.2.

A) o 10 Atopo Tou KaAiouv, K divetat 611 Z=19 kat A=39. No JETAPEPETE GTNV KOAO
00¢ GUUTIANPWHEVO TOV TTIOPAKATW THVOKO TTOL AVAQPEPETAL OTO ATOUO TOU KOAIOU:

YTIOATOUIKA cWOTidIn

Katavour) oTi¢ oTIBAdEC

p n e

L M

(Movadec 4)

B) Ti €idoug deopoc avantuaoeTal petaéd Tou K Kal Tou xAwpiov, Cl (Z=17);

) 10VTIKOG
) OMOIOTIOAIKOG
No eTIAéEETE TO OWOTO.

(Movadeg 2)

Na aITIoAOyRoEeTE TMANPWE TNV amdavinor) oo TEPIYPAPOVTIOC TOV TPOTO
OXNUOTIOMOU TOL EGUOU Kal va YPAWETE TO XNMIKO TOTIO TNC EVWONC.

(Movadeg 7)



EVOEIKTIKEC OTIAVTIOEIC

2.2.

A) O mivakag CUUTIANPWVETAL WC EENC:
YTIOOTOUIKA cwpaTidla Katavoun oTi¢ oTIBAdEC
p n e K L M N
19 20 19 2 8 8 1

B) Zwotn emiAoyn €ival n a) 10VTIKOG dETUOC

ArtioAoynon: 1o 19K €xel éva (1) nAekTpovIo oTnv EwTePIKN) Tou oTifdda (tn N) Kal
gival petalo. To 17Cl €xel katavopny nAektpoviwv (2, 8, 7) dnAadn emta (7)
NAEKTPOVIA TNV EEWTEPIKN OTIBAdN KOl Eival APETAAAO.

ZOPQWVO PE TOV «KOVOVO TV OKTW» TA ATOPA £X0UV TNV TAGN VO GUUTANPWCOLV
TNV €EWTEPIKI) TOUE OTIRAd PE OKTW NAEKTPOVIO (€KTOC TNG oTIBAdag K pe d00) waTe
VO OTIOKTAO0LV BOUN ELYEVOUC OEPIOU.

Eva nAekTpovio amo v €&wTePIK OTIBAdA TOU KaAiou Ba TPOCANEOEei otnv
eEWTEPIKN oTIBAdA TOL XAwpiov. Etal Ba PokLYEL éva Katiov K* kat éva aviov CI°
HE TO KOBEVO VO EXEL CUPTIANPWPEYVN TNV €EWTEPIKN OTIRAdO PE 8 NAEKTPOVIA (dopn
guyevouc agpiov). Ta 1ovta K™ kat CI, pe avodoyia 1:1, EAkovtal PETOED TOuC pE
NAEKTPOCTATIKEG QUVANEIC dNUIOLPYWVTOC KPUGTOAAIKO TAEY QL.

O XxnUIKOE TOTIOC TNE Evwang ivat KCI.



2.2.
A) Aivovtal ta atolxeia: 19K kat 17Cl.
a) Na ypdyeTe TNV KATAVOUr TWV NAEKTPOVIwV o€ OTIBAJEC yia Ta ATOPA TOU
KOAIOU KOl TOL XAwpiov.
(Movadeg 4)
B) Na ava@Epete 10 €id0¢ TOU dEGUOU (I0VTIKO ) OUOIOTIOMKO) HETOEL QUTWY TWV
OTOPWV.
(Movadeg 2)
y) No ava@EpeTe av n évwan o axnuatietar petaod K kai Cl:
i) €xe1 LYNAG ) XaUNAO anpueio THENC.
ii) To LOATIKA JICAVUOTA TNG AYOLV 1] OX1 TO NAEKTPIKO PEVLOL.
(Movadec 4)



EVOEIKTIKEC OTIAVTIOEIC

2.2.
A)
a) H Kotavopr Twv NAEKTpoviwy o€ oTIBAdEC yio 1o 19K givar K(2) L(8) M(8) N(1)
Kot yio 1o 17Cl givan K(2) L(8) M(7).
B) MeTa€L Twv aTOPWVY KaAiov, 19K Kal XAwpiov, 17Cl avamtuooeTal IOVTIKOC OEGUOC.
y) Nvwpilovpe 0TI 01 QOPIKEC POVADEC TNG IOVTIKAG EVwaong, OV oxnUOTilETaL
petagu K kau Cl, gival ta 10vta.
1) H 10vTIK} €évwaon €xel LWNAO onueio TENG, AOyw Twv 1I0XLPWV BUVAUEWY
Coulomb mou cuykpaTtoLV Ta 1OVTO GTOV KPUGTAAAO.
1) Z& LOATIKO SIAALUO TNE IOVTIKNC EVvang, TA 1OVTA KIvoLvTal EAEVOEPQ Kal
TO SIGALMA AYEL TO NAEKTPIKO pELA.



2.2.T10 TO OTOIXEI0 Z Yvwpiloupe OTI EXEL OTOUIKO apIBuo6 17.
a) No ypAWETE TNV KATOVOUN TwV NAEKTPOViwWVY TOU X 0€ OTIPAdEC.
(Movadeg 2)
B) Na mpoadiopicete Tn B€on ToL T aTov MePLodiko MNivaka.
(Movadeg 3)
y) Na poadiopicete 10 €id0¢ ToU SO (IOVTIKOC 1) OUOITIOAIKOG) KAl TO XNMIKO
TUTIO TNC £VWONG IOV OXNUATIETOI PETAED TWV ATOPWV TOU GTOIXEIOL I KOl ATOUWV 3X.
(Movadeg 7)



2.2.

o) To ATopo TOU 17X, OQOL EXEl ATOUIKO OpPIBUO Z=17, onuaivel ot €xel 17
TPWTOVIA, Apa Kal 17 nAeKTpovid, SI0TI TO ATOPO €ival oLAETEPO. H Katavoun Twv
NAEKTPOVIWV TOU X o€ oTIBAdEC gival : K(2) L(8) M(7).

B) O ap1BudC TNC TEPIOdOL OTNV OToIa AVAKEL TO OTOIXEIO €ival 0 aplBPoC Twv
oTIBAdWVY, OTIC OTOIEC KOTAVEUOVTOL TA NAEKTPOVIA TOU. EMOpévwe To ATOPO TOou I
QVNKEL aTNV 3 TIEPI0O0 TOL TEPIOJIKOV TTIVAKA, A@OV TO NAEKTPOVIO TOU KATOVEWOVTAL
oTI¢ 3 TPWTEC OTIRASEC.

Emion¢ o apiBuog tng kOpLag opdadag oTnv OTmoia OVAKEL TO dTolxEio, €ival o
apIBPOC TV NAeKTpoviwy oTnv eéwteplk ToL oTIBGdA. Emopévwg to ATopo Tou X
Bpioketal otnv 17n opada (VIIA) Tou TEPIOBIKOU Tivaka, OnAdadr TNV Ouada Twv
aAOYOVWV, 0oL TO ATOUO TOU £XEL OTNV EEWTEPIKN TOL OTIRASA ETITA NAEKTPOVIO.

y) To GTOMO TOUL OTOIXEIOL 3X EXEL 3 NAEKTPOVIO KO NAEKTPOVIOKT) dopn : K(2) L(1).
Eivar peétaAdo kot €xel Tnv tdon va amoBAAel T0 nAektpoviou aBévoug, wate va
amnoktioel doun K(2), donAadn otabepry dopry €uyevol( aegpiov. ETal TMPOKOTTEL TO
KOTIOV TOU X pE @opTio +1 (X X" +¢€).

H nAeKTpOVIOKN) dour) ToL aTOpOoL Tou Z givat: K(2) L(8) M(7) kat gival auETOANO.
EXEL TNV TAON va TIPOCAABEL EVO NAEKTPOVIO WOTE VO ATIOKTHOEL dopr) K(2) L(8) M(8),
dnAadn atabepr) doUr ELYEVOUC agpiov. ETaL TIPOKUTITEL TO AVIOV TOL X PE QopTio -1:
E+e ).

Otav 10 dTopa TWV OTOIXEIWY Z Kal X TANCIAC0ULY, HETAPEPETAL VO NAEKTPOVIO
QO TO ATOMO TOUL X 0TO ATOMO TOU X KOl dNUIOLPYOLVTAI TO AVTIBETO POPTICUEVA 10VTA
X" Ko I, Ta omoio EAKoVTAl KOt aXNUOTIZOUV 10VTIKO KPOGTOANO. ZUVETIWE TO OTOIXEIO X
B0 gvwBEl Pe TO I pE 10VTIKO de0pO. H avodoyia twv 1vtwv X' kat I, oTov 10VTIKO
KpUOTOAAO gival 1:1, EMOPEVWC O XNUIKOC TUTIOC TNE IOVTIKNC EVWOT( , TIOU OEIXVEL TNV

OMAOUCTEPN OKEPALO OVOAOYIO KOTIOVTWVY KOl OVIOVTWVY OTOV KPUGTOANO TNG €Vwang,
eivat Xz.



2.2. Aivetal o mivakac:

Z0uPoAo HAeKTpOVIOKN Opada Mepiodog
oTolxeiov | Katavoun n.n. Mn.nm.
X 177(VIIA) 3N
1(1A) 3"
Q K (2) L(7)

o) No avTiypaEeTE TOV TIIVOKA 0TI KOAAO 0OIC KOL VO TOV CUUTIANPWOETE.

(ovadeC 6)
B) No e&nynoete mola OO TO OTOIXEi, TTOL TEPIEXOVTOIL OTOV THVAKO, €XOULV
TIOPOMOIEC (AVAAOYEC) XNMIKEC 1O10TNTEC.

(uovddeg 3)
y) No ypdypete 10 €ido¢ TOU OECUOL (OHPOIOTIOAIKOC I 10VTIKOC) KOl TG
oxnuatiletal o0 SeoPO¢ MOL avamTVooeTal HETAED 19K Kal Q.

(uovddeg 4)



2.2.

a)
Z0upoAo HAeKTpOVIOKA Opada Mepiodog
gtolxeiov KOTavoun M.n. M.n.
X K(2) L(8)M(7) T7T(VIIA) 3
W K(2) L(8)M(1) 1(1A) 3
Q K(2) L(7) T7T(VIIA) 2

B) Ot XNUIKEC 1810TNTEC TWV aTOoIXEiwV KaBopilovtal Kupiwg amd Tov aplBuo Twv
NAEKTPOVIWV 0BEVOUC TwV OTOPWV TOUC, 0 OToI0¢ Eival i00¢ PE TOV aPIBUO NG KUPIOC
opdadag tou MNeptodikoL Mivaka, oty OToi0 AVAKEL TO GTOIXEIO.

Am6 1 dopn Twv atopwv X, W, Q MpokUTTEL 0TI Ta ATopa TWV X, Q €xouv idlo aplBuo
NAEKTPOVIWY (7€) aTnV gEwtepIk Toug oTIRAda, gival atny idia opdda tou M.N ( 17",
aAoyova), apa Ba gp@avilouy TapOUOoIEC XNUIKEC IO10TNTEC.

y) MeTa€l twv atopwv 10K Kal Q oxnuatiletal IoVTIKOG OECHOC.

H nAEKTPOVIOKK) dOWN) Twv aTOPWV gival 19K : K(2)L(8)M(8)N(1) kat Q : K(2)L(7)
Otav TANG1AcoLY ATOA TOU GTOIXEIOL 19K HE ATOPA TOL Q :

KaBe dtopo tou 19K, Tou gival YETOANO, e aTOBOAN TOL NAEKTPOVIOU GBEVOUC,
amokTa otabepn ooun K(2)L(8)M(8), dnAadn dour) euyevolg agpiov. ETol oxnuaTileTal
ToKaTidy K (K K" +e).

Ka&Be dtopo tou Q, mou €ival ap€TaAAo, e TPOoANWN EvOg NAEKTPOVIoL aTmod 1o
METAAO 19K , amokTd otabepry dour K(2)L(8), dnAadny dour) euyevoug agpiov. Etal
MPOKUTITEITO VIOV Q2 (Q+e” Q)

Ta etepavupa 16vta K kat Q mou oxnuartilovial, Akoviot PETad) TOUC WE
NAEKTPOOTATIKEG OUVAMEI( Coulomb Kol dlotdooovial OTO0 XWPO OF  1OVTIKOUG
KPLOTAAAOUC.



2.2.
A) Eénynote yiati o dtopo Tou 11Na amoBAAAEL NAEKTPOVIO dUOKOAGTEPA OO TO ATOUO
TOU 10K,

(MovadEC 5)
B) Na meptypaYeTe 10 OO0 PETALD TwV 3X Kal oW Kl Vo YPAWETE TO XNUIKO TOTIO TNC
petaéld Toug Evwanc.

(Movadeg 7)



2.2.
A) ‘000 HIKPOTEPO €ival Eva ATOPO (MIKPT) ATOMIKN OKTiva), T000 10XLPATEPN €ival N
EAKTIKI) O0VOUN TOL TILPHVA OTO NAEKTPOVIA TNE EEWTEPIKAC OTIBASOC, EMOPEVWC TOCO
OLOKOAOTEPO UTIOPET VO ATIOBAAAEL NAEKTPOVIOL.
H nAekTpovIaKr) dour) Twv atopwv 11Nakal 19K €ival: ;3Na : K(2)L(8) M(1)

16K K(2)L(B)M(B)N(1)

Ta otolxeia autd €xouv Tov 810 OpIBUO NAEKTPOViIKY oTnv €WTepPIK oTIBAda
(1e), EMOPEVKC aVAKOLY aTNV id1a opdda Tou M.M (17 A 1A opdda).

To 11Na €xel Alyotepec oTIBAdEC ATO TO 19K , EMOPEVWC N ATOMIKN OKTiVa TOU 13Na
gival PIKpAOTEPN ATIO TNV AKTiVO TOL 19K . AnAaidr) 0 TTUprVOC TOL ATOPoL 13Na aokei
I0XLPOTEPN EAKTIKA) dUVOUN OTO NAEKTPOVIO TNC EEWTEPIKAG OTIRAdAC KAl UTIOPEL va
amOBAAEL DUOKOAOTEPA NAEKTPOVIO ATIO TO 19K.

B) A6 1n dopn Twv atépwv 3X : K(2) L(1) kat ¢W: K(2) L(7) mpokLTTEL OTI TO X €ival
HETAANO, €TEION £XEl 1e” otV e€wTePIKN oTIRAdA Kol TO W au€TaAlo, MEIdN ExEL 7€
otnv eéwtepikn oTiBada.

Otav mANc1acouy Atopa Tou oTolxEiov X e dtopa touv W, amd Kabe ATopo Tou
HETAAOUL X, amoBAANETOL £va NAEKTPOVIO 0B£voUC. ETOl oxnuaTiletal To Katiov X' e
otadepn) dopn K(2), dnAadr) dopr suyevolg agpiov. X X' +e.

KaBe atopo tou apeTaAAoL W pooAauPBAvel Eva NAEKTPOVIO OTIO TO PETAANO X
Kol TIPOKUTITEL TO avIov W', pe ataBepn dopn (2,8), dnAadr) dour) euyevolg agpiou.
W+e W

Ta stepwvupa 1ovia X, W mou oxnuotilovtal,  €AKovtal WETOED TOUC WE
NAEKTPOOTATIKEC OuvApel Coulomb kol Jdl0TACCOVTIAL OTO XWPO GCE IOVTIKOUG
KPLOTAAOUC.

O XNMIKOC TUTOC NG EVWONG TIOU TPOKUTTEL €ival XW, 810T1 dixvel TV avaoyia
TV 16vTwy X', W aTov 10VTIKO KpUOTOANO, N omoia sivat 1: 1.



Oéua 2°
2.1. No XOpaKTNPIioETE TIC EMOPEVEC TIPOTACEIC WC OWOTEC (2) N AavBaaouévec (A);

a) To xAwp1o (17Cl), ymopei va oxNUOTIGEL OPOIOTIOAIKOUG KAl IOVTIKOUG dECHOUC,

B) H NAEKTPOpVNTIKOTNTA KABOPILEL TNV TACT TWV OTOUWVY VO OTIOBAANOUY NAEKTPOVIA.

y) To 17Cl TpooAapBAvEl NAEKTPOVIO EVKOAOTEPD ATIO TO oF.

(Movaodeg 3)
Na oITIOAOYNOETE TIC OTIAVTHOEIC 0OC OE OAEC TIC TTEPITITWOEIG
(Movadeg 9)



Ocpa 2°
2.1.
Q) ZwoTh.
To 17Cl pe dopn : K(2) L(8) M(7) eival au€TOANO, ETIEIDN £XEL 7€ OTNV EEWTEPIKI TOL OTIRAdA Kl
€XEL TNV TAON VO ATIOKTNOEL TN oTabepr) Sour evyevoug agpiov K(2)L(8)M(8).
AUTO emITLYXAVETAL

e Me dnpuioupyia 10vTikoD a0 ,0Tav TO XAWPIO0 eVWOEL pe PETaANO. TOTE KABE ATOUO
17Cl tpocAauBdAvel Eva  nAEKTPOVIO amo TO PETOAAO, axnuatilovtal avidvta CI- kot
KOTIOVTO JETAAAOU, TTOU EAKOVTAL ( 1OVTIKOG OEGHOQ).

e Me dnuioupyia oPoIOTIOAIKOU AEGHOU, OTAV TO XAWPIO EVWOEI Y apETAAO. TOTE KABE
atopo 17Cl CUVEICEEPEL €O POVIPEC NAEKTPOVIO KOl oXnUOTI(eTal éva Koo (elyog
NAEKTPOViIKV PETAEL Cl Kot apeTAAAOL ( OPOITOAIKOC OETUOC).

B) AavBagpevn
H nAeKTpapvNTIKOTNTO KOBOPIlEl TNV TAGT TOL ATOUOU VA EAKEL NAEKTPOVIA, OTAV CUVOEETAI UE
AaAa dtopa.
y)AavBaaouévn
000 PIKPOTEPO Eival €va ATOMO (UIKPI OTOMIKN) OKTIVa), TOGO I0XLUPOTEPN €ival N EAKTIKN
OUVOUN TOL TLPNVA OTA NAEKTPOVIO TNC €EWTEPIKNG OTIPAdOE, EMOUEVWC TOCO TIO €VKOAX
UTIOPEL va T PooAABEL NAEKTPOVIA.
H NAEKTPOVIOKN) dOUN) TwV atOuwv oF Kat 17Cl givat : oF : K(2)L(7) |  17Cl : K(2)L(8)M(7)
Ta otoixeia autd €xouv Tov 610 apIBPO NAEKTPOVIWY 0NV EWTEPIKA OTIRAdA (7€), EMTOPEVWC
avikouv otnv ida opdda tou N.A( 177 A VIIA opdda).
To oF €xel AMlyOTEPEC OTIPASEC MO TO 17Cl, EMOPEVWC N OTOUIKI OKTIVA TOU oF €ival PIKPOTEPN
Omo TNV aKTiva Tou 17Cl. AnAadr) 0 TLPAVOC TOL OTOUOL oF ACKEI IOXLPOTEPN EAKTIKI) dLVOUN
OTA NAEKTPOVIO TNC EEWTEPIKNC OTIBASAC KOl PTIOPEL TIIO EVKOAX VO TIPOCAAPBEL NAEKTPOVIA OTIO
10 17Cl.



2.2
A) To atolxeio X aviker atn 1n (I1A) opdda kot tn 2n mepiodo tou Meptodikou Mivaka.
o) Na uTTOAOYICETE TOV ATOUIKO OPIOUO TOU X. (Movadec 3)
B) No TeplypaWeTe TOV TPOTO TIOL OXNUOTI(ETOl dEOPOC PETAEL TOL X KOl TOU ¢ F KOl

VO YPAWETE TO XNUIKO TUTIO TNC EVWAONG TIOL TIPOKUTITEL. (Movadecg 6)



2.2
A)

o) To atolxeio X epodoov Bpioketal atnv 2n mePiodo Tou M.M. €xEl NAEKTPOVIA
pévo otig 0V0 TpwTeC aTIBAdEC K kat L. Eme1dn avrkel atn 1n (I1A) opdda tou M.11.
EXEL €va NAEKTPOVIO 0TV €EWTEPIKN TOu oTIBada mov eival n L. Exel dnAadn
NAEKTPOVIOKN dopr| (2,1). Emopévwg 0 aTOPIKOE TOL apIBuoc ival Z=3.

B) To X €xel katavoun nAektpoviwv (2,1). H €iwtepikn tov otifada £xel 1
NAEKTPOVIO Kal apa €ival HETOAANO. TO oF €XEL KOTOVOUT NAEKTPOVIWVY (2,7) dnAadn
7 NAEKTPOVIO OTNV EEWTEPIKN TOL OTIRAdA Kal gival OPETOANO. ZOPPWVA PE TOV
KOvVOVA TWV OKTW, TA ATOPA €X0LV TNV TAGN VO GLUUTIANPWOOLY TNV EEWTEPIKN TOUG
oTIBAdO PE OKTW NAEKTPOVIO (EKTOC TNC K pe d00), WOTE va amoKTrjoouvv doun
€LUYEVOUC aegpiov. Eva nAektpévio amo v €wtepikn otifada tou X 6Ba
TIPOOAN@OEL Ao TNV EWTEPIKN oTIBAdA ToL F Kat £Ta1 Ba IPOKVYEL Eva KTIov X
(2) kou éva aviov F (2,8). Ta 1ovta X' kat F éAkovtonl pETOED TOUC ME
NAEKTPOCTATIKEC OUVAUEIC ONUIOLPYWVTOC KPUGTOAAIKO TAEyPa XF pe avaAoyio

1:1. H évwan Aotmdv givat 1ovTIKr).



2.2.
Aivetal To atopo: % X.
A) No UTIOAOYIGETE TOV OPIKUO TIPWTOVIWVY, VETPOVIWY Kal BAEKTPOVIWY TOU ATOUOL
auToq.
(Movadeg 3)
B) Na KAveTe 1OV KOTOVOU I TwV BAEKTPOViWY CE CTOIRAJED yia TO ATOUO TOU X.
(Movadeg 2)
M Na mpogoiopicete 18 KO Tou X ¢ToVv MeP1odiKo Tivaka (opada Kot Tepiodo).
(novadeg 3)
A) Evovetal 1o ¢rolxeio X ye 10 ¢roixeio oW; Av val pe Ti €idoua deGUO;
(Movadeg 5)



A) apIKu6o TpwToviwy =Z = 19.
OPIKUO0 VETPOVIWY =A-Z =39 -19 = 20.
Kake Atopo gival BAEKTPIKA 0LUALTEPO, GUVETIWE: OPIKHO0 € = OPIKUOS p = 19.
B) 10X: K(2) L(8) M(8) N(1).
N To X Bpicketan 1OV 18 opddar (1A) kot c16v 4° mepiodo.
D) oW: K(2) L(7). To W dilok{tovtac 7e ¢1v éwtepikt ¢rolfada sival aultoAro , 1o
X givat ptaAo, emopdvwa EVAOVOVTAL UE ETEPOTIOMKO OECUO.



2.1. Aivovtai ta gtoixeia: 17Cl, 1H .
o) Na yp&yeTe TNV Katavour Twv NAEKTpovinv Tou xAwpiou (Cl) o€ oTIBAdEC.
(Movadeg 2)
B) Na e&nynoete 10 €id0¢ TOL OGOV TTOU OXNMATI(ETAL PETAEL TWV OTOIXEIWY ALTWV.
(Movadeg 5)
y) Ta gtoixeia autd axnuatilouvv pia évwaon Pe poploko tomo HClL. Na ypdyete tov
NAEKTPOVIOKO TUTIO TNE EVWONC AUTAC.
(Movadeg 5)



2.1
a) 17Cl: K(2), L(8), M(7)

B) Eivat kat ta 800 apETAAAA, A@OU CUUTIANPWVOLV TNV EEWTEPIKN TOLC OTOIRAd UE
€va NAEKTPOVIO. METOED OIA@POPETIKWV OPETAMWY 0 OECHOC Eival TIOAWPEVOC

OMOIOTIOAIKOC.

Vo OC:



Q&ua 2°

2.1.T10 T0 ATOpO TOL KoAiou, divetan Oti: 39K,
o) No ava@EpeTe TOOA TPWTOVIA, TTOCA VETPOVIA KOl TTOGA NAEKTPOVIO UTTAPXOLY OTO
10V TOU KaAiou (K).
(MoVadEC 3)
B) Na ypaete tnv Katavopr) Twv NAEKTPOVIWY 0€ OTIRASEC yIa TO 1OV TOU KOAIOU.
(MovadeC 2)
y) Na €&nynoete tov Tpdmo oxnUOTIooU TN Evwong JETagL Tou 19K Kal To oF Kat va
YPAWETE TOV XNUIKO TOTIO NG €vwanc. Na XOpOKTNPIOETE TNV €Vwan w¢ OPOIOTIOAIKA 1)

LOVTIKN.
(uovadeg 8)

B) Na xapoktnpioete KABe pio amd TIC TOPAKATW TPOTACEIC WG 0woTh () N
w¢ AavBaapévn (A):
o) lNa 1ig evépyeleg Ex kat Er twv oifadwv K kat L avtiotorxa, 1ox0e1 0T E; < Ex.

(Movada 1)
B) To atoixeio @BOpI0, F (Z=9), Bpioketan atnv 17n (VIIA) opdda Kot tn 2n mePiodo tou
Mep1odikov Mivoka.

(Movada 1)
N QITIOAOYNOETE TNV OATAVTNGT) 00C Yo KABE TTpoTaoN.

(Uovadec 4)



EVOEIKTIKN aTAvVTNoN
2.1.
) ZT0 16V ToL K* uTtdipxouv 19 mpwtdvia, 20 veTpdvia Kat 18 nAekTpovia.
B) K" (2.8,8)
y) H katavopn twv nAektpoviwv ae oTifadeg eivat: 19K (2,8,8,1) kat oF (2,7).
To K pe amoBoAn tou nAektpoviov aB€évouc amoktd dopn (2,8,8), dnAadn doun
guyevolg aepiov. Etol, mpokOmTEl TO Kamidév K*. To dAtopo Ttou @Bopiov
TIPOCAOMPBAVEL TO NAEKTPOVIO TTOU OTEROAAAE TO KAAIO KOl TTOKTA doun (2,8), dnAadn
dour) euyevolg oegpiov. ETOl, TPOKOTTEL TO aviov tou @Bopiouv F. Ta dvo
ETEPWVLHO 1OVTO EAKOVTAL ONUIOUPYWVTOC IOVTIKO Oe0pO. Emeidr) €va 1év K*
OULVOEETAIL PE EVa 1OV F~ Ba TIPOKOYEL N Evwan PE XNUIKO ToTo KF.

2.1.
B)

o) H mpdtaon eivar AavBaapévn (A).
000 aMOPOKPLVOUNCTE ATIO TOV TILPNVA TOCO0 ALEAVETAIL N EVEPYEIOKN OTABUN NG
otdadac. Apa, n otifada L mou gival o PoKPIA oo ToV TTuprva amo tnv K, €xel
HEYOADTEPN EVEPYELOQ.
B) H mpdtaon ival owotn (2).

H kotavopn Twv nAeKTpoviwy o€ oTifddeg eival: F (2,7). To dtouo 10U F €xel

NAEKTPOVIO OTIC dVO TIPWTEC OTIRBASEC, dpa PBpioketal otn 2" mepiodo kal atnv

e€wTepIkr) oTIBAdO £XEL EMTA NAEKTPOVIA Apa BpiokeTal atn 17" (VIIA) opada.



2.2.

0) O mopakdtw Tivakag Sivel JEPIKEC TTANPOPOPIES Y10 TA ATOUA TPIWV GTOIXEIWV X,
Y Kot Z. AQoU TOV OVTIYPAWETE OTNY KOAO 0O, VO CUUTIANPWOETE TIC KEVEG OTAAEG UE

TOUG avTioToIYOLC OPIBUOUC.

., | ATOMIKOG 2TRAdEC
2TOIXEIO ,
opIBuAC Ry
17
9
11

(MovGdeg 9)

) Exouv Kamola amd auTa Ta oToIXEio TAPOUOIEC (AVANOYEG) XNMIKEG 1O10TNTEC;

i. Nat  ii. Oxt

Na ETIAEEETE TN OWOTI ATIAVTNON.

Na oITIOAOYNOETE TNV OTAVINOH 0aC.

(Movada 1)

(MovadeC 2)



2.2.

Q)
, | ATOMIKOG ITIPAdEC
2TOIXEIO )
opIBPO¢ K ] VY
X 17 > s | 7 [ -
9 2 7 - -
11 2 18| 1 -

B) H owaoTtn amdvinon ivain i.
MapOUOIEC XNUIKEC 110TNTEG £XOLV Ta aToIXEia X Kal Y S10TI €x0uv ToV id10 aplBuo
NAEKTPOVIWV (7 NAEKTPOVIO) 0TNV €EWTEPIKI TOLC OTIRAdA (aVrKOLV aTNV id1a KUPIa
OMAdA TOL TIEPIOJIKOU TTIVOKO).



Qéua 2°

2.1.
o) No ypAWeTe aTnV KOAQ 00O¢ TOV TTHIVOKA, CUUTIANPWYOVTOC TO KEVA .

apdpuo apluo oTIBGdE nepiodo¢ | opdda

stoneio| POHOC pBHOG BaoeC piodog | oy
TIPWTOVIWV | NAEKTPOVIWV L M M. ..
Na 11
(Movadeg 6)

2.2.

B) Na g&€nynoete tov TPOTO OXNUOTIOMOU TNE EVWONG HETAEL TWV oTolxeiwv ;1Na Kal

TOU 17Cl. Na XOpOKTNPIOETE TNV EVWON WC OLOIOTIOAIKN] 1] IOVTIKH).

(uovadeg 6)



EVOEIKTIKEC OTIAVTIOEIC

2.1
a)
. . ade epiodo .
, | aptBuog (o{e][S]V]o]q oTIBadEG neEpt opada
otolxeio , . G
TIPWTOVIWV | NAEKTPOVIWV L M nn M.1.
Na 11 11 8 1 3 1

B) H katavour twv nAeKTpoviwy ae oTIBAdEC yia To atolxeio 11Na givat: (2,8,1). Me amofoAn
TOU nAekTpoviou 0B€voug, amoktd doun (2,8,8), dnAadny dour] euyevoug agpiov. ETol
TIPOKUTITEL TO KOTIOV Tou 1:Na (Na - Na* + e’). H nAektpoviakr) dopr Tou atduou Tou
XAwpiou eivatl: (2,8,7). Me mpdoAnyn tou €vo¢ nAekTpoviou Tov amoPdaMel to Na, To
ATOMO TOL XAwpiou amoktd dopr (2,8,8), dNAadr dopr) evyevol¢ agpiov. ETal, TTPOKUTITEL
TO avIOV Tou YAwpiou: Cl + e~ CI. Zuvenw¢ 1o otolxeio 11Na Ba evwBei pe 10 17Cl pe

IOVTIKO OEGHO Kal Ba TIPOKVYEL N €vwarn JE XNUIKG tomo NaCl.




2.1 Aivetat: @Boplo, oF
o) Na ypAWETE TNV KATAVOUN) TWV NAEKTPOVIWV € OTIRBAJEC Y1 TO ATOMO ToL @Bopiou.
(Movadeg 2)
B) No avagépete 10 €i60¢ TOUL dEGUOU (IOVTIKOC I} OUOIOTIONIKOG) METOED OTOUWV
@Bopiou ato poplo Fa.
(Movaoda 1)
y) Na teplypayeTe TOV TPOTO OXNUOTIONOU TOU dEGHOU GTO POPIo TOL PBopiov, Fo.
(Movadec 9)



2.1

a) H KoTtavopr) Twv NAEKTPOVIWY a€ oTIBAGEC yia TO OTOIXEIO oF ival: (2,7).

B) O deopOC peTaDd Twv aTOUWVY PBOPIoL OTO POPIO F2 €ival OPOIOTIOAIKOC,.

y) KaBe dtopo tou @bopiou €xel otnv €wTePIKN) ToL aTIBAdA 3 (EVYN NAEKTPOVIWVY Kot 1
MOVNPEC NAEKTPOVIO. Ta povHpN NAEKTPOVIO TNG EEWTEPIKNC oTIRAdAC dVO ATOHWVY PBopiov
OnNUIoLPYOUV €va KOIVE (E0YOC NAEKTPOVIWY TTIOL AVAKEL Kal aTa 800 dtopa. MEe Tov TpOTO
OUTO Ta dVO ATOUO ATIOKTOUY dOMN ELYEVOUC OEPIOL KOl AVOTTUGCETAL EVOC OUOIOTIOAIKOC
000G HETAEL TOUC.



O¢ua 2°

2.1. Aivovtat: KA1, 19K Kat XAwpto 17Cl.
o) Na ypAWETE TNV KOTAVOUN) TWV NAEKTPOVIWY € OTIBAJEC YIO TO ATOUO TOUL KOAIOU
Kal TOL XAwpiou.

(Movadeg 4)
B) Na mepypagete MANPWE TOV TPOTIO OXNMATIOUOV Kol TO €i60¢ TOU dEGHOV TOU
OvOmTUOCETAl HETOEL TOL KOAIOL KOl TOL XAwpiov Kal va yPAWETE TOV POPIAKO TUTIO
TNC XNUIKNC EVWang TTov axnuatiletal.

(Movadec 9)



EVOEIKTIKEC OTIAVINOEIG

2.1.
o) H katavoun Twv NAEKTpoviwv oe oTIBASEC yia TO aTOIXE(O 19K €ivat: (2,8,8,1).
H kotavoun Twv NAEKTPOVIKY o€ aTIBAdEC yia TO aTOIXEIO XAwPI0, -Cl givan : (2,8,7).

B) H katavopn Twv NAEKTPoVIwY o€ oTIBAdEC YIO TO OTOoIXEIO 19K €ivat: (2,8,8,1). Me
0moPOoAr Tou nAeKTpoviov aBEvouc, amoktd doun (2,8,8), dnNAadn dopr evyevol(
agpiov. Etal mPoKUTITEL TO KATIOV TOL 19K (K - K* + €7). H nAektpoviakr) dopn Tou
OTOPOL TOUL XAwpiov eivarl: (2,8,7). Me TPOCANYN TOL €VOC NAEKTPOVIOU TOU
OTOPBAAAEL TO K, TO ATOMO TOL XAWPIOL ATIOKTA dopr) (2,8,8), dnNAadr) dour) Evyevol(
agpiou. Etal, TPOKUTITEL TO OVIOV TOL ¥Awpiov: Cl+e - CI~. Zuvenwg To atolxeio 19K
Ba evwOei pe 1o Cl pe 10vTIKG 0O Kat Ba TpoKLYEL N Evwan Pe XNUIKO TuTo KCI.
2.2.



2.2.T10 10 aTOoIXEi0 Z yvwpiloupe OTI EXEL ATOUIKO apIBuO 17.
a) Na KAVETE KOTOVOUI TWV NAEKTPOVIWY TOL X 0€ OTIRAEC.

(Movddeg 2)
B) Na mtpoadiopicete T 6€on ToL Z aTov MNep1odiko Nivaka.

(Movadeg 3)
y) Na poadiopioeTe 10 €id0¢ ToL AEGHOU (IOVTIKOC I OLOIOTIOAIKOC) KOt TOV XNHIKO TUTIO
NG €vwaong mou oxnuoTileTan PETady TWV OTOPWVY TOU OTOIXEIOU I KOl OTOPWV
gTolyeiou 3X.

(Movadeg 7)



2.2
a) H katavopn twv NAeKTpoviwy o€ oTIRAdEC yia To aTolxeio 172 givat: (2,8,7).

B) To ATOUO TOU X EXEL NAEKTPOVIO OTIC 3 TIPWTEC OTIBAdEC OTIOTE aviKEL aTnv 3N tepiodo
TOU TIEPIOBIKOL Tivaka. Emiong, 1o Atopo tou I €xel otnv €€wTePIKA TOL OTIBAdO EMTA
nAektpovia. Apa, Bpioketal atn 17" opdda (VIIA) tou Meplodikou Mivaka, dnAadn v
OUAdA TV OAOYOVV.

y) H katavopn Twv NAEKTpOviwv ag oTIBAOEC yia TO aToIXEio 3X givat: (2,1). Me amofoAn
TOU nAeKTpoviou 0Bevouc, amoktd dour (2), dnAadny douny €uyevolg aegpiov. ETol
TIPOKUTITEL TO KOTIOV TOU 3X (X — X* + €7). H nAektpoviokr) dour} Tou atopou Tou X givat:
(2,8,7). Mg pOGANYI TOU EVOC NAEKTPOVIOL TTOU OTIORAAEL TO X, TO ATOMO TOU X ATIOKTA
ooun (2,8,8), dnAadn doun €vyevolg agpiov. Etal, TPOKUTTEL TO VIOV TOL XAwpiou:
I+e - I. ZUVETIWC TO OTOIXEI0 3X Ba eVWOE PE TO 172 PE 1OVTIKO OEGHO Kol Ba TIPOKOWYEL
N €vwaon Je XNUIKO TUTIo XX.



2.2 Aivetal o mivakag:

Z0uBoAO aTolxEiov HAEKTPOVIOK KaTOvVOuN Opada N.M. Mepiodoc M.M.
X K (2) L(4)
Y K (2) L(8) M(7)
Z K (2) L(7)

o) No avtiypdyeTe Tov TivoKa T KOAAO 0aC KOt VO TOV CUUTIANPWOETE.

(Movadeg 6)
B) Na e€nyrjoete mola amd Ta OTOIKEIQ TTOU TIEPIEXOVTOI OTOV THVAKO £XOUV TTOPOUOIES
(ovAAoyeC) XNMIKEC IOIOTNTEC.

(Movadeg 4)
y) MNolo €ival to €idog Touv GOV (OPOIOTIOAIKOC 1] IOVTIKOC) TTOL axnMaTtileTal petadnd X
Kot Y,

(Movadeg 2)



2.2

a)
Z0pPoMo atolxeiov | HAektpoviaki katavoury | Oudda M.N. [Mepiodog M.11.
X K (2) L(4) 14" (IVA) 2"
Y K (2) L(8) M(7) 177 (VIIA) 3"
Z K (2) L(7) 17" (VIIA) 2n

B) Ta atolxeia mov €xouv MAPOUOIEC (OVAAOYEC) XNMIKEQIBIOTNTEC €ival Ta W Kkai Z,
O10TI £X0LV TOV id10 apIBPG NAEKTPOVIWV 0TNV EWTEPIKN) OTIRASA, CUVETIWC OVIIKOLV
otnv id1a opdda Touv Mepilodikov Mivaka.
y) Ta atoixeia X kot W givon apéTaAAa Kot 0 000G IOV oxXNMaTideTon HETAEY TOUC
gival opoIOTOAIKOG. MPOKUTITEL PE apolfaio GLVEITPOPA NAEKTPOViIWY PETAED
TV OU0 OTOPWV (CLYKEKPIPEVO €va ATOPO TOU OToIxEioL X Onuiovpyei 4
OMOIOTIOAIKOUC OEGUOUE e 1I0GPIBa ATOUA TOU OTolxEioL W).
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2.2. Aivovtal ta gtoixeia: 11X, 17¥ Ko sZ.

o) Na ypAWETE TNV KOTAVOMT TwV NAEKTPOVIWY 0€ OTIPASEC.
(Movadeg 3)
B) Na xoapoktnpioete KaBepld Omo TIC TOPAKATW TPOTACEI W¢ 0waoth (Z) i
AavBaapevn (A).
i) MetagL twv atolxeiwv X kat W oxnuoTilETal OPOIOTIOAIKOCOETUOC.
ii) MeTagL Twv oTolxeiwv X Kat Z oxNUOTICETal IOVTIKOCOETUAC.
(MOVadEC 2)
Na QITIOAOYOETE TIC OTAVTHCEIC 00¢ T€ KABE TEPITTWAT).
(MovadEC 8)



EVOEIKTIKN) amavtnon

2.2.
o) Aivovtal Ta oToIxeia : 11X, 17V, sZ.

uX: K(2) L(8) M(2)

17%: K(2) L(8) M(7)

gZ. K(2) L(6)

B)

i. AavBaopevn.

To X €ival YETOAMO Kal T0 W aUETOANO KOl 0 OEOHOC PETAEL TOUC YIVETOL PE PETAPOPA
NAEKTPOVIOL Ao TO OTOIXEIO X 0TO aToIKEio W, OMOTE dNUIOLPYOLVTAL OVTIOTOIXO BETIKO Kal
OPVNTIKO 10V TIOL EAKOVTON IE NAEKTPOOTATIKEC OLVAUEIC. O dEOUOC ALTOC Eival IOVTIKOC,

ii. Zwotn.

To X €ival YETOAMO Kal 10 W au€TaAAo Kot 0 OEOUOC METAED TOUC YIVETOL PE PETAPOPA
NAEKTPOVIOU OTIO TO OTOIXEIO X OTO OTOIXEIO Z, OMOTE dNUIOLPYOLVTOL QVTIOTOIXO BETIKO Kal
OPVNTIKG 10V TIOL EAKOVTAL IE NAEKTPOCTOTIKEG QUVAEIC. ZUYKEKPIUEVD EVvVOVTal OUO ATOUO
X ME €va dtopo Z (X2Z). O kdBe deopOg TTOL SNUIOLPYEITAL EiVOL IOVTIKOC.



2.2.
o) Aivetal 011 To ATtopo Tou payvnaiov (Mg) €xel Haldiké aplBud 24 kai 12 vetpovia.
Na UTTOAOYICETE TOV ATOMIKO apPIBUO TOL POYVNGioUL KOl VO KAVETE TNV KATAVOUN Twv
NAEKTPOViWV TOL 0€ OTIPASEC.

(Movadeg 5)
B) T €idoug deopd¢ avamtvooetal PETOED sLi Kat Tou YAwpiov 17Cl 10VTIKOC N
OMIOIOTIOAIKOC;

(Movdda 1)

Na oITIOAOYNOETE TNV OMAVINGNA 0a¢, TEPIYPAPOVTAC TOV TPOTIO OXNUATIOHUOU TOU
0eapuov.

(MovVAdEC 6)



2.2.

a) Madlikog ApiBuog (A) = aplBudc mpwtoviwv (p) + oplBuog vetpoviwv (n)
apIBUOC TPWTOViwV apIBUOC TPWTOVitwy :

E@oaoov 1o dtopo tou payvnaiov (Mg) €xel 12 mpwTovia, Ba €XEl Kat 12 nAeKTpOVIA,

T0 omoia KatavepovTal e €€ng: K(2) L(8) M(2).

B)

H katavour nAeKTpoviwy yia ta oTolxeia sLi kat,;7Cl ivat:

sLi: K(2) L(1) (uETaANO)

17Cl: K(2) L(8) M(7) (ap€TOANO)

O deopoC MoV avamTuooeTal PETOEL sLi Kal Tou ¥Awpiov,;7Cl  €ival 10VTIKOG Kal

oxnuotiletal, w¢ €N To NAEKTPOVIO NG EWTEPIKNE OTIBAdOC TOU 3Li peTAMNOG 0TO

dtopo tou 17Cl . Etol dnuioupyolvtal o 10vta sLi* Kat 17Cl. Ta 16vta autd €xouv

TAEOV OUUTIANPWHEVN TNC EEWTEPIKN TOUG OTIRAdO, EAKOvTOl PETAED TOUG ME

NAEKTPOOTATIKEG OUVAEIC KAl 0 OEGUOC IOV OVOTITOGCETAI €ival IOVTIKOC.



Q&ua 2°
2.1 Aivetal o 16v: 39X*.
o) No uTtoAoyioeTe TOV apIBUO TPWTOVIWY, VETPOVIWV Kal NAEKTPOVIWY TOU 16VTOC
autou.

(Movadeg 4)
B) No KAVETE TNV KATAVOUN TWV NAEKTPOVIWY € GTOIBASEC Y10 TO ATOMO TOU X.

(Movadeg 2)
y) Me 11 €idoug deoO (OPOIOTIOAIKO 1 10VTIKO) B evwBEei TO aToIyEIO X E TO OTOIXEID
7Y,

(uovada 1)
Na QITIOAOYNOETE TNV OMAVINGY 00C, TEPIYPAPOVTAC TOV TPOTIO OXNUOTIOHOL TOU
oeapov.

(Movadeg 5)



EVOEIKTIKN) ATAvINon

2.1

a) o 10 ATopo 39X 1oX0EL: aTOUIKOG apiBpoc Z = 19 kot Malikog Apiuog A = 39.
Apa p =19 kot n =39-19 = 20. Emiong, umdpyxouv 19 nAekTpovia, 6aa dnAadr| Kal
TPWTOVIA. TUVETKC, OTO 10V S9X* LTIAPXEL 1 NAEKTPOVIO AlyOTEPO, Gpa £xet 18
NAEKTPOVIA, 19 mMpwTdvia Kat 20 veTpovia.

B) H kaTavour| Twv NAEKTPOVIWY a€ aTOIBAdEC YIO TO ATOMO TOL X €ival N €€AC:

K(2) L(8) M(8) N(1), omtote TO X €ivail HETAAAO (OAKAAILO).

y) H katavour) Twv NAEKTpoviwy o€ oTIBAdEC yia To aTopo ;¥ gival n €&ne:

K(2) L(8) M(7), omote €ival aueTailo (oAoyovo). O OeopOC TIOL QVATITUCOETOL
HETOED 33X Kat Tou XAwpPiov,17Cl €ivatl 10VTIKOG Kat — oxnuoTiletal w¢ €En¢: To
NAEKTPOVIO TNC ELWTEPIKNC OTIBASAC TOU 39X WETAMNSA 0TO GTOHO TOU 17Cl. ETol
SNUIOLPYOLVTAL TO 1OVTA 39X* Kt 17CI. T 1OVTA QUTA £XOUV TTAEOV GUUTIANPWHEVN
NG EEWTEPIKN TOUC OTIRAdA, EAKOVTAIL PETOED TOUG E NAEKTPOOTATIKEC QLVAMEIC KAl
0 OETOC TIOV aVATITOCOETAI EiVal IOVTIKOC.
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