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©EMA 1°

TI'a t¢ sowtijosic 1.1 - 1.4 va yodyete 010 TETOASL0 OaS

Tov aplbud g eodtnons xar SimAa TO yodupa mov

avTLoToL el oTN OWOTIH AXAVINON.

1.1. H pdala tov mowtoviov (m,) eivar 1836 gopég
peyarvteon and ) pata tov nhextooviov (m.). Av ta
do avtd copatidia xwvovvral pe v dra Tayvnrta,
mota elval 1) 0%€01 TWV AVTLOTO(XOV PNrdV ®Vpatog )\.p
%ot he , oVpgova pe ™y xvpatnl Oswoia g vAng tov

de Broglie;
a. A, =1836A,
A
. Ae=—"
b © 1836
v. A=A,

Movddec 5




image97.png
A3,

A4,

Mol amé Tig emopeves Sopés, 0T Beuehidn KartdoTaon, Sev eival
owoTh:

a.23V: 1s?2s? 2p® 3s? 3p° 3d° 4s?
B. 24Cr: 152 287 2p® 357 3p® 3d° 45’
Y. 26Fe: 1s% 287 2p°® 3s? 3p° 3d° 4s?
5. 20Cu: 152 287 2p° 3s? 3p® 3d° 4s? Movédeg 5

Mola amé TIg EMOpEVES EEICWOEIS TAPIGTAVE! TNV EVvEpyEla 2°° 10VTIONOD
10U payvnoiou:

a. Mg*(s) — Mgb{g)fe’
B. Mg*(g) — Mg*(g)+e”
V- Mg(s) — Mg*(g)+2e”
8. Mg(g) — Mg™(g)+2e
Movadec 5




image98.png
B2.

a. Néoa ooixeia éxer n 2" Mepiodog Tou MepIoBikoy Tivaka; (wovada 1)
Na armiohoygere Tv amavineh cag.

(povades 2)

B. Ze TOI0 Topa, Tola TEPIOSO Kal TTOIG OPGBA GVAKEI TO GTOIXEIO e
aTopIKG apiBu6 Z=27;

(povadeg 3)
Na aITioAOyAOETE TNV aTavINoA oag. (povadec 4)




image99.png
A1, Zmv avridpaon ce [eld

CH=CH + 2Cl; —— CH — CH

ct ce
0 £vag amo 10UG BETUOUG UETAED TWV AT6PWY GvBpaKa PETABGAETaI
a. a6 sp’-sp® oe sp-sp”
B. amé sp-sp o€ sp*-sp®
Y. amé sp*-sp? oe sp-sp®
8. a6 sp-sp o¢ sp’-sp?

Movadeg 5
A2. NapapayvnTiké eival 10 16V

@ oF
B.2:18¢>
V- 26Fe”
8. 30Zn*"
Movadeg 5

A3, Tn peyahOTepn TR SEGTEPNS EVEPYEIAS I0VTIONOU (Ei2) GVAREVETAI VA EXEI
10 aToIXEi0
a. 12Mg

B. 1Na
e 10K
5. .Be
Movadeg 5




image100.png
A5. Na avaoépere:

a. TPEIS BIAQOPES WETAED TwV UBPIBIKMV TPOXIAKMY KAl TWV GTOWIKGY
TPOXIGK@Y T Ta OTrola TPOEKUYAY.

(uovadec 3)




image101.png
y. To oroixeio A avfikel gTnv opada Twv aAKaAIKOV yalwy Kai oxnpariger
0EEiBIO E POPIAKO TUTIO A,O, TOU EIVal OTEPES PE UWNAG OnuEio
Méng.




image102.png
A3, AT6 6Aa Ta oToIXEln TG 2' TEPIOBOU TOU TEPIOBIKOU Trivaka TN XapnASTERN
Tipf evépyeiag 1° 1ovTiopo (Eir) éxel
o 10 akkdhio
B. N aAkakiki yaia
y. 10 ahoyévo
5. 10 cuyeveg agpio.
Movédeg 5

A4 To xnuiké aToixeio X pe nAekTpoviakn Sopr [Ar]3d'®4s%4p® aviikel oTnv
4" TepioBo Kai oV 77 0pdda ToU TEPIOBIKOY TIIVAKA

4" Tepiodo kai oV 17" opéda Tou TrEPIOBIKOG THivaKa

57 mepioBo kai 6TV 47 opdBa Tou TrEPIOBIKOG THiVaKa

4" Tepiodo kai o 57 0paBa TOU TEPIOBIKOY TIIVAKA.

oxwma

Movédeg 5




image103.png
8. Imv évwon CHz=CH-CH=CH, 6Aa Ta Gropa Tou GvBpaka éxouv sp*
UBPIBIKG TPOXIGKA.




image104.png
B2.  a. Na avagépete 500 BIAQOPES PETAED TOU O Kal TOU T1 SECHOU.

(Movaeg 4)
B. O TEOOEPIG TIPWITEG EVEQYEIEG IOVTIOHOU £V OTOIXEIOU €ival QvTiGTOIXa

Eir = 738 kd/mol Eiz= 1450 kJ/mol

Eis = 7.7 10° kd/mol Eis = 1,1 10° kd/mol

& oI OPGBA TOU TEPIOBIKOG TVaKa QVAKE! TO GTOIXEI0 AUTO Kai yiaTi;
(Movaeg 4)




image105.png
A1, H nhextpoviakn Soprj Tou 11Na oTn Bepehiiodn kardoTaon eivai
o 15%2572p°3s?
B. 1s%2s2p°3s’
V. 1s%2572p°3s?
5. 1s%2s?2p°3d’ .
Movédeg 5

A2, Eva nAEKTPOVIO TIOU QVAKEI GTO TPOXIGKS 3P, WTTOPE! va Exel TV €AG TeTpaSa
KBaVTIKGV apIBPGV
a (3 1, 0, +1)

B. (B 2 -1 -%)
vo (30 3. -1 %)
5. (3 1. 1 +%).

Movédeg 5
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a.  Zmv évwon CH;COOH Ta &Uo Gropa Tou GvBpaka £xouv sp” UBPIBIKG
TpOXIaKG.




image8.png
1.2. H =xzatavopn
o&vydvou

TAQLOTAVETAL UE TOV CVUPBOALONG:

T s

1s
(Y
(M)
(T
()

2s 2p
™ Y Y

()
M) MY (N ()
(1) AanH A h
(M () (N (M)

Tov  nhextooviov TOU
(Z =8) ot Oepeltddrdn

atépov  TOUL
®ATAOTAON

Movddeg 5
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To 24Cr £xel TEPIOOGTEPT HOVAPN NAEKTPOVIA GTTO TO 25Mn, OTaV Kal Ta
500 oToIKEla BPIoKOVTAI 0T BEPEAIDBN KATAGTAON.




image108.png
A1, O OUPBONIOWSS Py kaBOPIZE! TI TIHES

os®a

TOU BEUTEPEUOVTOS KBAVTIKOU GPIBHOD
TOU HayVTIKOU KBAVTIKOU GpiBHOU
TOU GJIHOUBIAKOU KAl TOU HAYVATIKOU KBAVTIKOU apiBou
ToU KOPIOU Kal TOU BEUTEPEGOVTOG KBAVTIKOG apiBpoU.

Movédeg 5

A2, Moia amé Tig TAPAKATW TETPABES KBAVTIKGV apIBUGY BEV eival emTpETH;
t=2, m

n=3,
4,
2,
2,

n
n
n

os®a

4
0,
1

m,
m,
m,

-2,

m.

+%

Movadeg 5
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A4,

AS.

e

1 2 3
10 mpomévio CH, = CHCH, 1a aropa tou Gvepaka 1, 2, 3 £xouv UBPIBIKG
TpOXIGKE, QVTIGTOIXA

o sph sph sp’
B. sp, sp’ sp’
v. spl sp’ sp?
5 sph sp. sp’

Movédeg 5

Moia aré Tig EMOPEVES NAEKTPOVIKES SOpEG QVTIGTOIXEl OF Eva GTopo gBopiou
(F) 0¢ Bieyeppévn kardotaon;

o 1s22572p

B. 1s?2s'2p®

v, 1s?2s72p°

5. 1s'2s'2p’.




image110.png
5. 'OAa Ta euyevi) agpia Exouv NAEKTpOVIaKr Bopry EEWTEPIKG OTIBABAG
ns’npP.




image111.png
A1, e éva p6pio CH,=CH-CH=0 ¢xoupe:
a. 60 (olyua) Kai 2 1 (m) Seopioig
B. 50 (olypa) kai 1 17 (m) Geopioug
Y. 70 (olyua) ka1 2 1 (m) Seopiotg
5. 50 (olyua) a1 4 T (m) Seopiovs.
Movédeg 5

A2, To 0T0xeio X, TTou aviiker 0TIV TpiT TepioBo T0 TIEPIOBIKOU THVGKG Kl T0U OTI0i0U T
aviov X ée1 Gopr) EUYEVOUG GEPIOU, EXE GTOMIKG GpIBLG:
a 12
B 16
Y. 20
5 34
Movédeg 5




image112.png
‘To aropo Tou 24Cr o BepeAiddn ToU KATGOTAON £XEI 4 HOVAPN NAEKTPOVIA.




image113.png
A1, O KUpIOG KBAVTIKG apIBUGG KaBOPIZEl
o, 10 OXfiua TOU NAEKTPOVIGKOD VEQOUG
B. 70 pEVEBOG TOU NAEKTPOVIGKOD VEQOUS
Y. TOV IPOCGVaTOAIGHO TOU NAEKTPOVIGKOU VEQOUS
5. TNV IBIOTIEPIGTEOGN TOU NAEKTPOVIOU.
Movédeg 5




image114.png
A3.

Moia am6 Tig TapakdTw NAEKTPOVIakés Sopés TapapiaZel Tov kavéva Tou Hund;

a.

B.
2
3.

nirir
1

Ty

L

Movédeg 5
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a. O péyioTog KOpIOG KBavTIKGG apIBUGG TPOXIGKOU TOU  TEPIEXE!
NAEKTPOVIA OTO 16V TOU 26Fe?” givan 4.
B. Ta Gropa Tou 20Ca Kai T0U 2sNi €ival TapapayvnTIKG.

(Movadeg 2)
Na aiTioAoyAGETe TIg amavTAceIg oag.

(HOVGDEC 4)




image116.png
B3. Tataoroixela A, B, I pe atopikoUg apiBpods Z, Z+1, Z+2, avtiotoixa, divovrar
o1 aKOAOUBEG EVEPYEIES 10VTIGHOU Ot kd/mol.

Iroixeio Ei Eiz Eis
A 2081 | 3952 | 6122
B 496 | 4562 | 6910
r 738 | 1451 | 7733





image9.png
1.5,

Na yapartoioete t1g mpoTd0oEIS TOV €x0AOVOOTY YodgovTag
oto 1ET0dI0 oac T AfEn "Ewotd" 1 "Adbog" Simia oto
Yyoduua wov aviiotol el o xdOe ToTaon.

a.

B.

Zta  molunkertoovird  GTOHO  OL  EVEQYELUXES
otdbpues tov vmootfddmv ng (diag oTpddag
Tavtiovrat.

O devtegevmy 1 alipovbiards xpaviinds aplbudg
%0000(Cel TOV TEOOAVATOMONS TOV NAEXTQOVIOROY
vE@poug.

H evéoyeloa medtov tovtiopoy Tou 1Na  eivar
peyaditeQn amé TV eVEQYELXL TEATOV LOVTLOHOU
T0v 49K




image117.png
Ze Toia opdda Tou Mepiodikou Mivaka avrikel 1o gToixeio B
(MovaSa 1)

B. Na aimohoyfioete yiari n Erz Tou B eivai peyaAdtepn amé v Exz Tou T.
(HovaBeg 3)

Y. Na karatagere a otoixeia A, B, I KaTd adgouoa aropiki aktiva.
(MovaSa 1)
Movadeg 5




image118.png
A3, Moio &ival To TARBOG TwV P QTOPIKGY TPOXIGKWV TOU aT6HOU 4P Tou

TepiExoUY €7 0T BepENILBN KaTGoTAON;

Movédeg 5

o<wma
ooan




image119.png
A4, S&TIoIn QM6 TIG TAPAKATW EVATEIS 0 ApIBUOS oeidwang Tou C éxel TiuA 0;

a. CH,0

. HCOOH

y. CO,

5. CHOH. Movades §




image120.png
H H
5. %10 pépio Tou H:C=C:CI 0 o Seop6s petagy (C kar ,,Cl mpokmTEl




image121.png
A1. o ammé Tig eM6HEVES TETPABEG KBAVTIKGV apIBUMV eival Buvarh;
a(1,1,1,+3)
8.(21,2,-3)
v-(1,0,0,+3)
6.(2,-1,1,-3)
Movédeg 5

A2, Moia amé Tig EMOPEVEG NAEKTPOVIGKEG SOWES QVTATIOKPIVETAl OTN BePEMGBN
xaréoraon Tou 2gNi;

a. K(2) L(8) M(18)
8. K(2) L(8) M(10) N(8)
v. K(2) L(8) M(17) N(1)

5. K(2) L(8) M(16) N(2) Movisac 5
ovades




image122.png
B1.  Na Xapakmploere TIg MPOTAOEIS TOU GKOAOUBOUV, YPAQOVIAS GTO TETPAGIO
oag 6imAa 010 ypdypa mou avrioToixel ot kGBe mpdTach, T AéEn EwaTe, av n
nmpéraon eivai oworr, 1 AGBos, av n mpdTacn eivar AavBasyévn

a. Ta UBPIBIKG TPOXIAKG GUPETEXOUV GTO OXNUATIONS G Kal TE BETHAV.

B. To péyeBog Tou 16viog X2 eivar peyaAiTepo amé To péyeBog Tou
oToixeiou X.

V. Ta aropiké Tpoxiakd 4f TANPWVOVTAI TTIV GTT6 Ta ATOWIKG TPOXIaKd 5d,
GGpQWYa PE TV apxf) BUNONG Tou aTépou (aufbau).

5. Ty évwon BFs, 10 BOPIO(B) £XEl GTTOKTAGE! NAEKTPOVIGKA OKTGSA OTN
0T01BG5a 0BEVOUS Tou. AIVOVTaI Of aTOpIKO! apIBLON: 5B, oF .




image123.png
A1, Ze pia Xnpikf avTiSpacn wg OEEIBWTIKG XapakpIZeral ekeiv N XNuIK ousia
TToU TrEpIEXE!
a.  Gropa f 16vTa Trou ofeidwvovTal
B. omwodiore Gropo/dropa oguyévou
Y. GTopa f 10VTa TToU PEIGVETaI O GPIBUOS OEEBWOTS Toug
5. aropa f 16vTa TTou GTOBAAAOUY NAEKTPOVIQ.
Movédeg 5




image124.png
A4, To TpoXIaKS 3py £XEI TNV TTAPAKATW TPIGGA KBAVTIKWV apIBUGY (n, £, my)
a (3, 0 0

B @B 1. 1)
v 3 1 )
5 (3 1. o).

Movédeg 5




image125.png
B3.

Na xapakmpiaere 1ig mPOTGOEIS TOU AKOAOUBOUV, ypdgovTag aTo TETPASI6 Tag
Simha 10 ypéupa mou avricToixel O¢ kGO mpétacn, m AtEn Eword, av n
mpéracn eivai oworr, 1 AGBo, av n mpéTacn eival Aaveaoévn,

o. H BeGTepn EvEpYEId IOVTIOHOU TOU GTOHOU VGG GTOIXElou eival
WIKPOTEPN QTIG TNV TTPGT.




image126.png
Y. 1o oToixelo pe aTopikO apiBpo 31 avnkel oTn OeUTEPN Opada ToUu
NepioBikou Mivaka.




image10.png
4 3 2 1

2.1. Atvetar 1 ogyavir évwony  CH,=CH-C=CH m¢

omolag ta dropa dvBoaxa apiBpovvial and 1 fwg 4,
Snwg gaivetal Tapamdve.

a. TIéoor deopoi o (oiypa) zar néoor deopol m (m)
VRAOYOVY 0TV EVOON;
Movddeg 3

B. Metaky molwv atépov oynruatifovial ou T deopol;
Movddeg 4

¥. No avagépete 1L £(dog vBoIdvd TOYLORA €xeL RGOE
dtopo dvboaxra g Evwong.
Movddeg 6




image127.png
Na aiiohoyfioete TIg amavifoeig oag.




image128.png
A2, Moia aT6 TIG TapaKATY TETPABES KBAVTIKGY GPIBUGY Eival ETPETTA;

a (1. 1,0, %)

B (1. 0. 1, +%)

y. (1. 0.0, -%)

5. (1.0, -1, +%)

Movédeg 5

A3. 010 Kai T Beapol TTOU UTTGPXOUY 0TO P6pIo Tou CHEC-CH; elvai:

o 60 Kkai2m

B. 7okaiim

y. 50 kai2m

5. 50 kai3m

Movadeg 5




image129.png
©OEMA B

B1.

To TapakdTw BiGypappa avamapioTd Eva pépOG Tou TEPIOBIKOY THVaKA, OTO
0TI0i0 AVaPEPOVTAI PEPIKG GTOIXEID HE Ta GUMBOAG TOUG.

H

F
Na| Ce|
K Cr Fe

a.  Na Siardgere kard avgouoa aropik akriva 1a otoixeia F, Na, K (ovada 1)
Kal va aImioAOYfGETE TNV AAVTNON 0ag (HOVABE 2).
B. Na ypawere TV nAeKTpoViakl) Bopr| Gt UTTOGTIBABES Tou Cr kai Tou Fe
(MOVEBEG 2).
Y. Ze ToIa aTié Ta GTOIXElX TOU epgAVIZovTal 0TO BIAYPANHA TO 16V BE GOPTIO
-1 €lval IGONAEKTPOVIGKS HE T0 TANGIEGTEPO EUYEVES QIO (HOVADES 3);
Movadeg 8

2+




image130.png
©OEMA A

Tia rig mporéaeis A1 éwg Kai A5 va ypGyere GTo TETPABIG Gag TOV ApIBG TS TEGTATNS
Kai 8imAd 10 ypdjua ToU avrioToixel ot GwoTH emiAoy.

A1

A2.

= xnuikg avrispaon C(s) + O,(g) ——> CO,(g)
o O apiBysg ogelBwong Tou C pelkveTal
B. O apiBu6S oZeidwong Tou O augaveral
y. O C 8pa 6 avaywyikd
5. To O 8pa WG aVaywYIKO.
Movédeg 5

Mg 70 NAEKTPOVIaKG VEQOG €V6G AT6HOU, O KUPIOG KBAVTIKGG apiBuss n
kaBopigei:
o 10 péyeBog
B. 10 0xfua
y. TV 1Bi00Tpogop
5. Tov mpooavaroAiopo.
Movadeg 5




image131.png
A5. 0 dropo Tou H, akTIVOBOAIG UYNAGTEPNG CUXVOTNTAG EKTIETIETAI ATO TNV
ETATITWON NAEKTPOVILV:

a 5pois
B. 4p—1s
y. 3p— s
5. 6p—2s

Movadeg 5




image132.png
B2.

Aivovral Ta ak6AouBa xnpika oToixeia: 1sP, 20Ca, 33As, 3aSr

a. Na ypagouyv of NAEKTPOVIGKEG SOPEG TWV TECGAPWY XNUIKWV GTOIXEIWY.
(HOVaBEG 4)

B. Na ouykpiBouv Ta oToixeia TG B1ag TEPIGBOU WG TTPOG TO péYEBOG
(HOVGBa 1) Kal va aImioAOYAGETE TV ATIAVTNOT 0aG. (HOVABES 2)

V. Na ouykpiBouv Ta oToixela TG IBIaG OpaBaAg WG TPOG TV EvépyEl
TIPWTOU 10VTIOOU (OVABa 1) Kal va aITIOAOYATETE TV ATAVINGN Gag.
(HovaBeg 2)

Movébeg 10




image133.png
A4,

AS.

Aiverai n évwon:

o
H—(I‘,—C=(‘3—CEC—H
H H
H évwon mepiAapBAvel Tov akoAouBo apiBud o (aiypa) Kai T (1) SEopGV:

o 100, 21
B. 90,51
y. 90, 1m
5. 100, 3m

Movédeg 5

Aiverai 0 évwon yAUKEpSAN (1,2,3-TIpOTTavoTpIGAN), N offoia amoteAel TV
TIPWTN UAN YIa TNV TTAPACKEUN TOU EKPNKTIKOY VITPOYAUKEQIVN.

8 CH,OH
1
u(I)HOH
B CH,OH
Molol apiBpol OEEIBWONG avrioToIXOUY OTa GTopa Avepaka a Kai B;
als als als as
. . . 5.
° =T VST CRE

Movadeg 5




image134.png
B1.

Aivovral Ta oToiXela 12Mg (Mayviiaio) kai sB (Bopio).
a. Na Bpeire Ty Tepiodo kai T opdBa otV oTola avrike! KABE oToIXEl.
(Movadeg 2)
B. Na QmoAoyfoeTe TOIO GMG QUTG éXel PEVOAUTEPN GTOMIKA aKTIVEL.
(MovaBeg 2)

‘EoTw X éva am6 1a 800 oToixela. AIVOVTaI O TIEVTE TIPWTEG EVEPYEIES 1OVTIONOU
Tou GTOIXElOY X:

Eir = 800 kJ/mol, Eip = 2427 kJ/mol, Eis = 3659 kJ/mol, Eis = 25025 kJ/mol,

Eis = 32826 kJ/mol

Y. Na egnyAoere Tolo amé Ta Svo oToixela (Mg A B) eivai To oToixeio X.
(HoVGdES 3)

5. ¢ Toid UTIOOTIBASA BPIOKETAI TO NAEKTPOVIO TIOU GTTORAKPUVETGI
£UKOAOTEPQ aTrd TO XNUIKS oToIXElo X; (Hovada 1)

e Naegnyioere yiati £ < Ep. (ovadeg 2)




image135.png
A4, Ty mapakdrw aviispaon

CH,CH,C=N + 2H,—— CH,CH,CH,NH,
UETABAMETaI 0 UBPIBIOHGS EVOS aT6oU C

amé sp? o¢ sp®
amé sp oe sp°
amé sp ot sp®
amé sp? o€ sp.

os®a

Movéadeg 5




image136.png
B3.  Aivovrai ta xnpikd ooixeia H, 5Li, (C

o Na e€yfioete TOI0 TIAPOUGIGZE! TN WIKPOTEPN NAEKTPAPVATIKOTNTA.
(Hovadeg 4)

B. Na mv évwon LiH va Bpedei o apiBuds ofeidwong Tou H. Na
aImioAoYAGETE TNV ATTGVTINGN 0ag. (OVASES 2)

y. Tia 10 16v Li** va GUyKpIVETE TIG EVEPYEIEG TWV TPOXIGKWY 25 Kai 2p,
QITIOAOYWVTAG TV aTTEVINGH 0. (HOVEBEC 2)

Movadeg 8




image11.png
13, S0 16v Fe* o agbués tov nhexteoviov oty vrootfdda
3d zat o) BepehddN ratdoTaon elivat:

2
5
3
6

FRPTER

Movddeg 4




image137.png
A4,

Ta p aTOpIKG TPOXIAKA UTTOPOUV Va GUMHETEXOUV GTOV OXNUATIOHG:

H6v0 G Beopiov
6vo T Beopiv

Kal O Kal T SEOpGV
Kavéva amé Ta Tapamave

o<ma

Movadeg 5




image138.png
A5. AT Tig akOAOUBEG NAEKTPOVIaKES BOWES Via TO GTopo Tou 4O TIoIG avTIoTOIXEl

o™ BepeAidn Kmﬂama:}:

o (1 l; gl
B (1 b)) (L1
v (1 E r; 1)1
s (1 b

Movadeg 5
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B2. ®¢rog copradovial Ta 150 ¢t amé Tnv emvénon Tou Mepiodikou Mivaka. H yvion
MG NAEKTPOVIAKAG Sopifi TwV GTOIXEIWY TTou amaptifouv Tov Mepiodiké Mivaka
BoNBA va avTIANGBOUKE Kai TIg IBIOTTES TOUG BTIWG TIC EVEPYEIES IOVTIGHOD TOUG.
a. Fpayre Ty e€iowan Tou 1° lovTiopod Tou Bopiou ('IB) kai Ty egiowon Tou

2°% 1ovTiopoU Tou avepaka ('2C). (Movadeg 2)
B.H evépyeia 1% 1ovTiopou Tou Bopiou eival 800,6 kJ/mol. H evépyeia Tou 2%
10VTIGH0G Tou dvepaka elval 2352,6 kJ/mol.
H peyéAn QuT SIaQOPE PETGEY TWV EVEPYEIY I0VTIOHOG UTTOPE! Va aTToB0BE:
1. TV QTOWIKA GKTIVA TwY QTOHWY.
2. £10 QOpTIO TWV TUPAVY.
3. Z10V GPIBUG TWV EVBIAPESWY NAEKTPOVIWY.
010G GUVBUAOWGG TWY AVWTEPW TIAPAYOVTWY EPUNVEVE! TNV TTAPATNPOUHEVN
Siagopd:
i ka2
i 2kai3
i, 1 ka3
iv. 1kai2kai3
(MovaSa 1)
Na aimioAoyAETe TV amdvinei oag.
(HovaBeg 3)
Movabeg 6
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QEMAA

Tia i mpoTacEis A1 éwg Kal Ad va YPGYETE OTO TETPASIO S TOV GPIBUO Trg mPoTaonS
Kai BiTTAG T0 ypaupa ToU avnGToXEl GT GwaTh Aoy,

A1, Aiveral n TapakaTw Evwon:

o
CH,-C
3 \
ct
0 apiBGS OEEIBWONG Tou C TIoU GEPEI TNV KapBovUAOPGBa Eival:
a. 0.
5o
v 2
Ly

Movades 5

A2, Ta UBPIBIKG TPOXIGKG TWV ATOWY Tou C 0TO HOPIo Tou HCECH éxouv BiGragn
a. TpIVWVIKA.
B.  TETPAESQIKA.
Yo KUKNKA.
5. euBbypappn.
Movades 5
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KQTa T BIEYEPON GTOPOU UBPOYOVOU NAEKTPOVIO LETATIA GTIO TV EVEPYEIaKY
0T68UN n = 2 GV EvEpYEIaK OTABN N = 3.

Na Xapakmpigere TIg TPOTAOEIS TOU aKOAOUBOUV YpaYOVTAg OTO
TETPABIO GG, BITAA OTO YpGUG TTOU QVMIOTOIXEl O€ KGBE Tp6TAcn, T

AE€N ZwoTo, av n Tp6Tacn eival owoT, f T AEEn AdBog, av n TpéTacn
eival AavBaopévn.

H evepyeiakn 0Ta8N n = 3 amoteAel TV TP Bieyeppévn KataoTaon
70U GT6LI0U TOU UBPOYOVOU.

XpEIGETal TEPIOTOTEPN EVEPYEID YIa VG 10VTIOTE éva ATOO USPOYOVOU
Tou BpioKeTal 0T OTABUN N = 3 O OXEON WE €va GTOLO UBPOYOVOU
Trou BpioKeTal 0T OTABWN N = 2.

To nAekTpOvio 6Tav BpioKeTal 0T GTABLN N = 3 €ival KAt PEGO 6pO
O WaKpIG GO TOV TIUPAVG OE GUYKPION KE TO MAEKTPOVIO TOU
Bpioetal o 0T46YN n = 2.

H ouxvomta Tng exmepTopevng akmvoBoMiag Katd T perdmrwon
nAeKTpOVioU aTé n = 3 G n = 2 €ival N (BIG_pE T GUXV6TATA TG
aKTIVOBOMI TIOU GTIOPPOQATI KATG TN KETATIABNGN NAEKTPOVIOU aT6
mn=20mn=3.

H ouxvoTTa TNG EXTENTIOPEVNG aKTIVOBONIGS KGTG T PETGTITWON
nAexTpOViou amo n = 3 Ot n = 2 eival peyakltepn QUTAS Tou
EKTIEUTIETAN KATG TN PETGTITWON NAEKTPOVIOU aTT6 n = 3 0T n = 1

Movades 5
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GEMAB

B1. O mapakarw Tivakag avamapioTd éva uépog Tou Mepiodikod Mivaka oTo omoio
ONUEIGVOVTAl PEPIKG GTOIXEIG HE Ta TUPBOAG TOUG.

a. Na enYOETE yia TI0I0 aTIO Ta TAPATIAVW GTOIXEIT €ival THO 5UOKOAS
va BNUIoUPYNBET TO KTIGV TOU ke QOPTIO +1. (HOVABES 2)

B.  Aivovral pia Zedyn aropikkv aktivwy oe A (i) (1,86, 1,60), (i) (1,25,
1,24) kai (i) (1,14, 0,73). Na avrioToiXAOETe KGBE LE0YOG aKTiVWY OTa
Ze0yn Twv aToixelwv (Na, Mg), (Co, Ni) kai (Br, F). "Na egnyfoere Ty
amavmen oag. (Hovede 3)

. Tia1a Zeyn (Co, Ni) kai (Br, F) va e€nyoETE av Ta 500 oToIXEia KGBE
ZeOYOUG EXOUV TIGPOLOIES M DIGQOPETIKES XNMIKEG IBIOTNTES WETAED
T0US. (LOVEBES 2)

8. Na ypayere v nAekTpoviakn Sopr Tou KaTi6viog Co®*. (Hovada 1)
Movédeg 8
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GEMA A
Tia Ti nuITeAElg TPOTAOEIG A1 £wg Kal Ad Va YPAYETE OTO TETPGBIG GG TOV apIBd TG
TIPOTAGNG Kai BITTAG T0 YPAHA TTOU GVTIGTOIXEN OTN OWOTA ETTIAOYH.

A1, Ty nAektpoviakf) Sopfi Tou 1P, oTN BepeMBN KatdoTacn To TARBOG Twv
nAekTpOViWY TTOU €xouV My = +1 eivan:
5

3
1
9.

=R

Movadeg 5
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3. To 15 NAEKTPOVIO OTO GTOHO TOU UBPOYOVOU BPICKETaI KATG PEGO 6pO OTAV
{510 QTAGTATN TS TOV TTUPAVE JIE TO 1S NAEKTPOVIO OTO ATOHO Tou GvepaKa.
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B4.

Ao GTopa UBPOYOVOU TTOU £XOUV TO KGBE NAEKTPOVIO TOUG aTNV TpiTn OTIRGSA,
amodieyeipovial. £T0 TPWTO GToWO, To NAEKTPOVIO peTaBaivel oy K oTIBGGA
EKTEUTIOVTAG aKTIVOBONIG OUXVATNTAG V4. IT0 BEUTEPO GTOHO TO MAEKTPOVIO
peTaBaivel apxika oTV L oTIBGSA, EXTTEPTIOVTAS aKTIVOBOAIG GUXVOTATAG Vz Kal
oM ouvéxeia, peraaivel omyv K oTBGS, eKmépTOVIag  akTivoBoAia
GUXVOTNTAG Vs.

a. Na BpeBei N HABNUATIKA OXEON 106TNTAG PETAED TWV TRICV GUXVOTATWY.
(HovaBeg 2)

B. Na umrohoyioTei 0 Adyog .
Vs
(Hovadeg 3)

V. Ze GMo Gropo uBpoy6vou, To NAEKTPOVIS Tou Bieyeiperal oty N oTIBAS.
Moiog €ivar 0 péyioTog BUVATOS ApIBUGS CUXVOTATWY TIOU PTTOPOUV Va
QVIXVEUBOUY KQTG TN PETATITWON TOU NAEKTPOViOU TN BEEAIID
KatéoTaon; Na aimohoyfioeTe TV amévinor oag.

(HovaBeg 2)
Movadeg 7
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Al H xnuikA avtidpaon
Fe,(SO,); —— Fe,0, + 3SO,
xapm(mpl(zml wg:
B1GoTTacng Kal oEeIBoavaywyIk.
B1G0TTa0NS Kal PETABETIK.
ATOGGVBEGNG Kal OEEIBOavAYWYIK.
ATmOGOVBETNG Kal PETABETIKA.

a<wa

Movadeg 5
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1.4.

Ls.

TTowr ondé g mopaxdtw TeTEAdES %BaAvVTIROY 0BGV
(n, £ mg m,) dev elvan emTEENTH Yo €va NAEXTOOVIO OF €Vt
dtopo ;

1 1

. (42,2, - . (410, -
o ( +2) B (41 2)

1 1

L (42,3, +- 5. (432 —=
v (4 +2) (43,2, 2)

Movddeg 4

Na yapaxtnoioete T1g mpOTdOEIS TOV Ax0AOVOOTV YodgovTag
070 TETEABLO 0ag T AEEN "Ewatd” av 1) mpdtaon eival owoti 1
"Ad@og" av n modtaon eivar Aavbaougvn, dimha oto yoduua
7oV avTioToLyEl Ot xAOe TOOTAON.
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A4.  To peyaAUTepo pAKOG KUPATOG TNG NAEKTPOPAYVATIKAG aKTIvoBoAiag Trou
EKTIEUTIETQI QTG éva UBPOYOVOATOWO TAPATNPETal KAT& TN PETGBAcH Tou
NAEKTPOVIOU PETAED TWV EVEPYEIGKWY GTABUGV:

o E,—>E, 8. E, —E,
A E,>E,. 5. E,>E,.
Movédeg 5
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©EMA B

B1.

‘EVag QOUPVOS PIKPOKUMATWY BEPAIVE! i TIOT6TNTA GayNTos aKTIvOBOAGYVTAg
70 PE PIKPOKUATA, Ta OTIOIG ATIOPPOPEVTAI GTTS T0 GAYNTO Kal PETATpETOVTal
TocoTikd oe Bcppétna 1,5 + 10° J. EoTw OT TO pAKOG KUMATog Tng
akTIvoBoAiag Tou Goupvou Eival 6,63 mm. To TARBOG TWV GWTOVILY QUTA TG
akTivoBoAiag TTou aTraITBKaY KaTé TV TapaTvw Bladikacia eivai:

i 5-10% i 51077 ii. 2+ 10%

a) Na emAEEETE TN OWOTH ATEVTNGN.

Movades 2
B) Na ikaiohoyfioere TNV emdoyn oag.
Movades 6
Aivovrai:
e h=663-10%Js
e c=3-10°mis




image13.png
v

8.

O zBavurds aoBpuds tov spin (m) OUPpETEXEL OTY

dlapdepmon g Tyuis TS EVEQYELXS TOV NhexTEOVIOL.

Na 1o dropo Tov ofvyévov (s0), oty Oepehuddn

RATAOTOON, 1) XATAVOWT| TWV NAERTEOVIDV ElvaL:

1s? 25 2p* 2p,.

Ztoyelon  petdmtwong  elval Tt otoelo  wou

zatalappdvovy tov topéa d Tov TeQLodIxoy Tivaxa.
Movdadeg 10
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2.2

AlveTan 0 ToQardto tivarag

Evégyereg Lovuiopov (MJ/mol)

Lig—Lig+e  Ey=0,52

Li'g—> Li%g+e  Ep=730

Li*p—>Li*g+¢  Eig= 1181

Na eEnyijoete yiotl wyder n ddtagn E;< Ei< E; na 1ig
EVEQYELES LOVTLONOU.
Movddeg 6

Na eEnyijoete yiati 1) evépyela TE@TOUV 1oVTIONOY Tov 3Li
elval peyYahiTeEn and TNV EVEQYEL TOHTOV LOVIIONOU TOU

11Na.
Movddeg 6




image15.png
1.2. e éva dtopo, o pEylotog aQuBpds  miexteovimv  mou
yapoxteilovial and tovg  xPavirovs apbupovs n=2  xa
my = -1 elvar

b
S

Movddeg 5
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13

210 pdpto tov CHp=CH-CI, o deopds oiypa (0) petali tov
atépwv TV GvBoara TEOXRUMTEL pE EmMxAAVYY VOISOV
TOOYLARWDY

a. sp’-sp’
B. sp-sp
Y. sp’-sp
5. sp’-sp’

Movddeg 5
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2.1.  Aivovtat ta Gropa oF, O zat 7N ot Ogpehddn zatdotaon.

a. ITowr elvar n zoatavopy] TV MAexTQOVimv TOUG OF
vrooTPddeg;
Movddeg 3
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B. Na xzatatdEete 1o dtopa  oF, O xor N zatd oed
avEavopevig  atoprlc  axtivag (uovades 2) xar va
ALTLOAOYOETE TNV amdvTN oY oag (Lovadeg 4).

Movddeg 6
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OEMA lo
To tg epwnijoeic 1.1 - 1.4 va ypdyete oto te1pddié oag tov apifud
S EPATNONS Kau dimAa To Ypduuo Tov aviioTolyEl oty oWoTH
andvtor.
1.1. Tu &idovg TpoYIKO TEPLYPAPETAL GO TOVG KBAVTIKOVG
appovg n =3 kon [=2;
a.3d
B.3f
1-3p
8.3s

Movadeg 5
1.2. ot am6 TIg TOPOKAT® NAEKTPOVIOKES SOUEG VTIGTOLKEL o8
Sieyeppévn KatdoTaoT TOL aTdpov Tov Phopiov (9F);
a. 1s2s2p°
B. 1s2s2p*
v. 1s2s2p°
8. 1s'2s2p”




image20.png
1.5. Na yopaxmpioete Tig mpotaoelc mov axolovfodv ypagpovias
ot0 TETPddI6 oug dimla oto Ypdupe mov avuotoiel oc kabe
apéraon ™ MEn "Eweté", av n apéraon eivar owati, 1 "Adhog",
av n mpéraoy eivar AavBaouévy.

a. O payvntikog kBavikog apiBpdg m.kabopilet to péyedog

TOV NAEKTPOVIOKOD VEQOUG.

B. Xt0 HC=CH 1a 300 dropa tov GvBpaka cuvdéovtar peta&d
TOVG e £va 6 Kot 300 T SEGO0G.




image21.png
&. Zrtoyeio mov Ppicketar otn Oepuehddn Kardotaon kou €ger
niektpoviaky dopn 1s2s2p*, aviker oty opdda 13 (1IIA) tov
Tleprodukod ITivaka.

Movadeg 5




image22.png
OEMA 20
2.1. Aivovton ta ynpikd otoryeio , Na ko ,,Cl .
a. Tloteg eivar 01 NAEKTPOVINKES BOUEG TOV TAPAUTAVE® GTOLEIMV
ot Oepehiddn Katdotaon;

Movideg 2
B. Ioto and ta §00 ovTd GTOTKElR £XEL TN HIKPOTEPT) ATOUIKT
aktive; (povadeg 1)
Na artiohoynoete ™y andvmoi cog. (Lovadeg 3)

Movadeg 4
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©EMA 1o

TI'a t¢ gowmijoeig 1.1 - 1.3 va yodyete 010 TETOASLO OUS
Tov apLbud g eodtnons xatr Simia TO yodupa mov
avTLoToL el OTN OWOTI AXAVINON.

1.1. 3¢ mowax amd T maeaxdtw nNAextQoVviaxés dopég
nopafrdlovrar n apyij tov Pauli zar o zavévoag tov
Hund;

3s

3p
e (M MMM
. () HMDM
v (M MM
.. (™M MM

Movddeg 5
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1.3.

1.4.

O deopds m (mL) TEORVTTEL PE EMRAAVYYN TOOYLARGV
Timou:

a. s-s
B. sp’-p
Y- P-P
d. spi-s

Movddeg 5

Na yapaxtnoioste Tic mpoTdoels mov axoiovlouvv
yodgovtag oto 1104610 oag ) AéEn "Eeord", av 1
modtaon sivar owoti, 1 "AdOog", av n mpodtaon eivar
AavOaouévy, Simha oto yodupa mOvV avVTLOTOLXE( OF
%dBOe wpoTAON.

a. H evégyeia tov modTtov tovTiopoy €xel peyaliteen
Ty andé ™y Ty g evéQystag tov delTEQOV
LOVTLONOU.




image25.png
2.1.

Atvovtar ta otoigeia H, N zat O mov Belozovrar: to H
omyv Iy mepiodo zar 1n opdda (IA), to N oty 27
nepiodo xat 151 opdda (VA) zar 1o O oty 2n nepiodo
zat 16n opdda (VIA) tov meplodizod nivaxra.
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a. IIdg ratavépovral ta nhextodvia Twv ototxelmwv H,
N zat O og vrootipadeg; (novadeg 3)




image27.png
TI'a t¢ gowmijosic 1.1 - 1.4 va yodyete 010 TETEAOLO Oag
Tov apLBuod g eodtnons xar SimAa TO yoduua mov
avTLotoL el oTN OWOTI AXAVINON.

1.1.

1.2.

O péyLotog apBpuds Tov Nhextooviov mov eivat dvvatdy
Vo VA YoVV 08 €va TEOYLaXS, elval:

a 2.
p. 14
y. 10.
5. 6.

Movddeg 5

TTowa and Tig Tapardtm NAexTovViaxés dopués amodidel
™ dopij atépov otolxelov Tov Topfa s OTY Bepeliddn
RATAOTAON;

a. 1s°25%2p®3s?3p>.

B. 1s*25%2p°®3s23p°4s’ .
v 15°25%2p°3s73p©3d°4s? .
5. 1s%25%2p°3s73pas’ .

Movddeg 5
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1.4. X710 péoro tov CH,=CH-CH=CH, vrdoyovv:

1.5.

80 »au 3m deopol.
90 »ai 2m deopol.
100 zau 1z deopol.

80 »au 2m deopol.

Movddeg 5

Na yapaxtnoioste 115 mpotdoels mov axoAovlovv,
yodgovtag 0to TETEPASLO oas dimAa oTO0 yodupa mov
avriotolyel o xdOs mootaon, ) AEEn Xeord, av 1
modtaon givar owoty, 1§ AdBog, av 1 modtaon eivat
AavOaouévy.

a.

B.

O zpavtirdg apBudg tov spin dev CUPPETEXEL OTY
drapdopmwon g TYic TS EVEQYELAg  TOV
nhextooviov, olite 0ToV 2aB0ELONS TOV TEOYLAROV.
Katd v emzdloyn p-p aTtopizdv TEOXLURDY
npoxUnTovVy dvtote T deopol.

Katd tov vBoidiopd evég s zat €vég p atoptzov
Te0YLA%0T TEORUTTOVY S0 sp vVBOLdLRG TEOYLARG.




image29.png
e. To tooyiaxd 1Is zar 1o tEoOyla®d 25 €xouvv (dio
oyiua zat (dua evégyeta.
Movddeg 5

©EMA 20
2.1. Alvovtat ta otougeia ,0Ca %ot 2;Sc.

a. IToieg eivar ot nhextooviarég dopués Twv ototyelmy
auTdV 0T BepertddN ratdoTaon;

Movddeg 2




image30.png
B. ITowo and ta d¥o avtd otoiyela €xeL ™) piLxEGTEQEN
evEQyeL TEHTOV LoVTLONOU; (Povada 1)

Na aittiohoyioete tnv andvinon oac. (novdadec 3)





image31.png
. Noa yoagouv ot nhextooviaxés dopés twv 6vimv
Ca™ nau S¢* .

Movddeg 2
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1.1. O aeBpdg tov teoytaxrdy ot pro f vrooTifdda eivar:

a 6.
g. 5.
v. 7.
d. 14.

Movadeg 5
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1.5. Ou aptbuoi s Xrijins I anotelovv 16T0d 0 TINGY TOV
xPpaviirév aptbudv evoc nhextooviov. Na yodyete oto
1eT0d81L0 oag tov aptud s ErijAng II xar Sinda ot xdOe
aptbud 1o yodupa s XrijAng I, 1o omoio avriotolyel ot
owot Ty Tov xdOe xPaviixov aptOuov.

Tuiinl Luijin II
a. -1 10
B. +1/2 2. m
. 1 3n
d. 2 4. m,
Movadeg 5
©EMA 20

2.1. Na yapaxteioete »GBe pio and T TAQURATM TEOTATELS 0O
oot 1 havBaopévr.
a. To aviév A~ éxer mhextpovianij doun 1522512p6. To
otogelo A avijzel oMV OpAda TWV EVYEVAV agQlimv
(novada 1).
Na artiohoyfoete Ty amdvinol oog (Lovadeg 2).




image34.png
4 3 2 1
2.3.  Alvetar n ogyavizy évwoy CH3;CH,C=CH g onolag ta

Gropa dvBoaxra aoBpovvral amd 1 - 4.

a. TIéoot deopol o (olyna) zar méoor deopoi 7 (i)
VGEOVY 0TV EVo;
Movadeg 2
B. Na avagéoete o £idog TV VBEWOMY TEOYLHXGY TOV
£€yeL nGOe dtopo dvBpaxra g évwong.
Movadeg 4
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©EMA 1o

TI'a t¢ gowmijosic 1.1 - 1.4 va yodyete 010 TETEAOLO Oag
Tov apLBuod g eodtnons xar SimAa TO yoduua mov
avTLotoL el oTN OWOTI AXAVINON.

1.1. O apBués Twv Teoytardv o pia f vrooTifada elval

a. 1.
B. 3.
¥. 5.
8. 7.

Movddeg 5

1.2. X1 Bepehdddn ratdotaon 6ha ta nhextodvia oBévoug
eveg otoxelov avizovy oty 3s vrootifdda. To
otouyeio avtd pmopel va €xel atoptnd apltbpd

a. 8.

B. 10.
y. 12
§. 13.




image36.png
1.5. Na yapaxtnoioete TS mOOTAOELS mOv axoAovBoiv,
yodgovtag 0to TETEPASLO oas dimAa oTO0 yodupa mov
avriotolyel o xdOe mootaon, ) AEEn Eeotd, av 1
modtaon eivar owoty, 1§ AdBog, av 1 modtaon sivat
AavOaouév.




image1.png
ITG epwTATEIS 1.1 £wg 1.3, va ypayeTe 0To TETPASI6 0ag Tov apiBPé Tng
£pWTNONG Kal SITAG TO YPAPKA TTOU AVTIGTOIXEl TN CWOTH amavTNoN.

1.1.Na Bpeite ToI0 a6 Ta ak6AOUBA GOVOAA BEGHWMV AVTIGTOIXE OTO P6PIO

Movédeg 5
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B. O «apBudés tOv nhextooviov g  eEoTEQRIC
oTipadag evég ototyeiov zabBopiler tov apBud g
meQLédov, otV omoia avixeL To atolyeio.

y. Toa pérarha €yxovv oyetixd vynhéc tipnég evégyelag
LOVTLOPOY.

d. Oum deopol eivatl aoBevéoTepol TV O deORdV.
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©EMA 1o
T 1ig sowmijoeig 1.1 - 1.3 va yodyete 0710 T€T0AOL0 0ag TOV Lo
g €0BTNONG *al SimAa TO YOdupa TOV AVTLOTOLYEl OTN OMOTH
amdvinon.

L1

1.2

H nhextooviaxyj dopn tov atépov otoryeiov X ot Bepeliddn
ratdotaon eivan 1s°25°2p"3s*3p"3d 4s%4p5s>.
To otouygeio X avizel ot:
a.  2"opdda, 5" mepiodo ot p Topfa.
B. 5" opdda, 2" mepiodo xat s Topga.
y. 2" opdda, 5" mepiodo xat s Topga.
3. 5"opdda, 2" mepiodo o d Topga.
Movdadeg 5

2 Oepehddn ®atdotaon 10 povadixé MAEXTEGVIO  TOU
aTépov Tov VOEOYGVOUL PoloreTal TNV VIooTIRAd 1s, didTL:

a. to dtopo tov vdpoysvou drtabBéteL pévo s atoptrd
ToOyLaRG.

B. To GTopo Tov VOPOYEVOU ExEL OPALELRS O

Y. vrootifdda 1s yopaxrtneiletar and v ehdyiotn
eVEQYELXL.

d.10 p tooylard TOVL ATSHOV TOV VdEOYSVOu elval
RATEANPPEVQ.

Movddec 5
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1.5. Na yapaxtnoioete Tt mooT1doels mov axolovlovv,
yodgovtas oto TETEAOL6 oag SimAa OTO yodupa mTOvV
avtiotolyel o xdbe modtaon 1 AEEn Xeard, av 1
modtaon eivar owoty, 1j Adbog, av 1 modtaon eivat
AavOaouévy.
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B. Zto péoto tov atbvheviov xdBe dropo dvboara £yet
toia sp? vBOLdIRA TEOY ARG,




image41.png
€. Ta tooytaxa pe tov dLo zvELo zPpavtizd abpuo n
OVY%QOTOUY [l VOO TIRAd.

ot. H nhextooviaxy déunon twv molunkextooviardv
atépwv ot Bepehtddn ratdotaon yivetaL pévo pe
Baon v anayopevtinij apyi tov Pauli.




image42.png
2.2,

Atvovtar ta ototyeia H, S zan O pe atopnovg apibpoig 1, 16
xat 8 aviiotoryo.

a.

Na  yodyete v xatavopii TOV  nhextoovimv of
vrooTfddec 0To dTopo Tou S ot BenelidON zatdoTaon
(novadeg 2).
Me Bdon v tagandven xatavop, vo vrohoyioete téoa
povijon NAEXTEOVIO. TEQLEYOVTUL OTO GTOO TOU S x%aL
T60a p aTOURG TEOYLOXA TOU ATOHOV TOU S MEQLEXOLV
nhextoévia (novadeg 2).

Movadeg 4




image43.png
©EMA 1lo
TI'a t¢ gowmijosic 1.1 - 1.4 va yodyete 010 TETEAOLO Oag

oV

aotbud s sodTnons xar SimAa TO yodupa mov

avTiotolyel 0Ty OWOTH aTdVINon.

1.1.

1.2.

1.3.

II6oo. nhextedvia oty Oepeliddn zatdotaon Tov
oToLyelov 1sAT €OV HayvNTIRG 2Bavtind aQBpnd my=-1;

a.6.

o™
[N

Movddeg 5

H nhextooviaxi Sopii tov ,5Mn®* oty Oepehiddn
ratdotaon eival
a. 15%25%2p®3s23p°3d°.
B. 1s%25%2p®3s?3p°3d’4s>.
v. 15°25%2p®3s23p°©3d*4s’.
3. 15%25%2p°3s23p°3d*4s.
Movddeg 5

IMowe amé Tg TWaQUxATO  EVAHOELS  €xEL  TOVG
TEQLOOGTEQOVS O dEOROVG;
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a. CH,=CH-CH=CH,.

]
¥
5

. CH3CH,CHa.
. CH;CH=CH,.
. CH=C-CH.

Movddeg 5




image45.png
1.5. Na yapaxtnoioete TS mOOTAOELS mOv axoAovBoiv,
yodgovtag 0to TETEPASLO oag dimAa o0TO0 yodupa mov
avtiotolyel o xdOe mootaon, ) AEEn Eeotd, av 1
modtaon givar owoty, 1§ AdBog, av 1 modtaon eivat
AavOaouévy.

a. Zopgove pe NV zPaviopnyavizy, Ta NAEXTEOVIQL
“LVoUvTaL 08 RVXA%ES TEOYLES YUow amd Tov muijva
TOV ATGHOv.




image46.png
. 210 pdoo Tov aitbvheviov, ta dVo dropa C

ovvdéovtal petall tovg pe éva o deopud Tov TUmTOU
22 . ‘
sp’-sp” zal €va m deOpé.




image2.png
2.1.Avovral Ta oToixela H, O, CI Tou éxouv atopikodg apiBuous 1, 8, 17,
avrioToixa.
a.Na YPAYETE Tig NAEKTPOVIAKEG Boptg (OTIBABES, UTOGTIBABES) TWV TAPATIAVL
GTOIXEIWY OTN BEPENIDEN KATAOTACN KAl VO QVAGEPETE OVOPAGTIKG TiG APXE
Kal TOV Kavéva TG NAEKTPOVIAKAG BOPNONG.
Movédeg 6




image47.png
2.1

a. [I6oa otovyela oty Bepehidddn ratdotaon €xovy tola
povijon nhextedvia oty oTifdda M zat motot elvat ot
atopzol tovg aplBpol; (novéda 1) Na attiohoyijoete
v andvinoy oag (ovadeg 3).

Movddeg 4

B. Eva and ta otoiyeia avtd avixel 0ToV Topfd p TOU
neQLodizot mivaxa. ITowog elval o atopirég aptBudg
Tov otolyelov mov avijzel otV (dia opdda pe avté
nat €xeL peyaliteen eVEQYELX TEATOV LOVILONOY
(Eiy); (povdda 1) Na aitioroyfoete v amdvinoi
oag (novadeg 2).

Movddec 3
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©EMA lo

T 1ig sowmijoeis 1.1 - 1.4 va yodyete 0710 T€T0AOL0 0ag TOV €LOU0

g €0BTNONG *al SimAa TO YOdupa OV AVTLOTOLYEl OTN OWOTH

amdvinon.

L1 Tloto amé to 7aEoXAT® — atopxd  TEOXAXG  €VOS
TOAMNAEXTEOVIOXOT QTGO 0T BepehddN ®atdoTaon €xel )
peyahiteon evépyewa; (oL aptBpol oty TaEévBEoY AvVTIOTOLLOTY
OTOVG TEEIS TODTOVS XBAVTLROTS (OLONOTS).

a. (3,1,0)
B. (3,2,0)
- (3.0.1)
3. (4,0,0)
Movdadeg 5
1.2.  Z1o pdpto tov aBureviov (CH,=CH,) o & deopdg mponvmtel pe
EMRAAVYN TOV TEOYLARDY

. sp-s

sp*-px

P27P:

2_ 2
sp—sp

exTe

Movddec 5
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1.5. Na yapaxtnoioete Tt mpotTdoels mov axoAlovlovv,
yodgovtas oto TETEAOL0 oag SimAa OTO yodupa mTOUV
avtiotolyel o€ xdOe mootaon, ) AEEN Xewotd, av
modtaon eivar owoty, 1j Adbog, av 1 modtaon eivat
AavOaouévy.

a. H nhextooviaxy dowij g EEmtsng]: otfddag Shov
TV EVYEVGY agiov eivat ns’ np’.

B. Zvpgwva pe ™ Bewolo Bronsted-Lowry, pdon eivar
%nG0e ovola mov pmopel va mEoohdfer CTevyog
nhextoovimv.




image50.png
e. Ta vPowdixd tooytaxd é€xovv v (S evépyera,
HOQ@1| %Ol TEOOCAVATOAONS e Ta ATONLRG TQOYLUXRA
ané Ta 0Toie TEORVYTXTOUV.

Movdadeg 5

©EMA 20
2.1.  Aivovtal ta otoryeia sO, ;;Na, ;Mg zat 16S.

a. No duatdEete o otoyein avtd 2atd avEavopevn evépyeia

medToV 1ovTiopot (Movadeg 2). Na dwxaiohoyioete v
axdvinon aac (Movddse 2)
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©EMA 1°

TI'a t¢ gowmijosic 1.1 - 1.4 va yodyete 010 TETEAOLO Oag

Tov apLBuod g eodtnons xar SimAa TO yoduua mov

avTioToL el 0TN OWOTI] ATdVTNON.

1.1  To nhextodévio g eEmteprniic otpddag tov Na (Z=11)
pmogel va €xer v e TeTRGda %Baviirdv agBudv
ot BepelLddn vatdotaon:

a.(3, -1, 0, +%).
B. (3, 0, 0, +%).
7.(3, 1, 1, +%).
8.(3, 1, —1, +%).
Movddeg 5

1.2 1o péoro tov CH=C-CH=CH, vrdoyouvv:

. 60 zou 2w deopol.
60 zot 3m deopol.
70 »au 2m deopol.
. 70 zat 3w deopol.

T

Movadec 5
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1.5

Na yapaxtnoioete T1g mOOTAOEIS TOV Ax0AOVOOVY, Yodgovias
070 TETEASIO oug SimAa oTO Yoduua TOV avTLoTOLYEl OF *dOs
mootaon, ™ AéSn Xwotd, av n mpdtaon sivar owotij, 1j Adfog,
av 1 meoTaon eivat Aavlaousvn.




image53.png
B. O o deopds eivar LoyLESETEQOS TOV T deopol, dLdTL
oty mWEQIMTWON TOV O OEOpoy  EMLTUYYAVETOL
peyohitepn  emxdAvyn  ToOXLAROV  amWG TNV
TEQINTMON TOV ™ deOROU.
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8. H devtepn evéoyeia 1oviiopoy €vog atépov €xet
peyaliteen Tyl andé v TEd TN EVEQYELX LOVTIONOT
10V WOiov atépov.




image55.png
1.1 H vrootfdda 3d amotereltal and:

a. £Va ATOULRG TEOYLAXG.
B. tofla atopird TpoYLARG.
Y. TEVTE aTOULRE TEOYLARG.
d. éva éwg mévte atoprd tooylaxd, avdloya pe tov
apBud TV NhexTEOVIiMV TOV TEQLEYEL.
Movddeg 5




image56.png
a. 210 pépto tov abeviov vmdoyel évag deopds ®, evid
0710 éLo tov molvatBeviov vdeyovv pévo deopol o.

B. Katd tic avridedoeig mpoobixng oe duwhé deopd
GvOpaxra-avhoaxra, o vBEdLONSS TwV atépmv C tov
duhot deopol petapdiretar and sp2 o€ sp’.




image3.png
©EMA 1°
Zrig epwroeIs 1.1 Ew 1.4, Va YPAWETE OTO TETPASI6 0ag Tov apIBuG TS
£pWTNONg Kai SITAG T0 YPAUUA TIOU QVTIGTOIXE! GTN OWOTA ATAVTNGH.
1.4, To TARBOG TWV GTOPIK@Y TPOXIGKGV OTIG OTIBASES L Kai M eivar
avrioToixa:
a4 ka9
B. 4 kai 10
y. 8 kai 18
5.4 kai 8.
Movadec 5




image57.png
d. Eva ynuzé otoixelo avijrer otov topfa s, Stav
elval ovpmhnoouéveg Sheg ot s vrooTifddeg Tov.




image58.png
e. Zg #dBe tynj tov poayvnTizov zPavrtizoy aplbpod
(mg) aviotoryovv 8o teoyLaRd.
Movddeg 5

©EMA 20

2.1

Atvovtar toia otoyela A, B zat I'. Ta otoiyeia A zar B
€yovv atopirovs apiBpovs 17 zar 35 aviiotoiya. To
otogelo I' eivar 1o otougeio g 4" merédov Tov
TTeprodizoy Iivaxa pe ™ uixEGTEQY EVEQYELM TOWTOV
LOVTLOPOY.

a. Na 1poodiopioete Tov atoptrd aptBpd tov atotyeiov I
Movddeg 2




image59.png
B. No yodyete Tic mhextooviaxés dopés (otipadeg,
vrootifddes) tov otogeiov A, B zar T ot
Bepeltddn ratdotaon.

Movddeg 3

v. Edv ouv atopznég artives tov ototyeiov A, B xat T’
elval Ta, I %0l I'T avT{OTOLYQ, TGTE LOYVEL:

@. Ty <Ip<Tp.
B. TR <TA<TIT.
Y. Ip<TIp<Ir.
Na emhéEete 1) owoTi oxéon.

Movddeg 1
Na attiohoyfoete TV andvinoy oog.

Movddeg 3




image60.png
1.2

1.3

To atopxé teoylaxd, oto omolo Peloxetar ToO
NhenTO6VIO £VES atépov vdooydvov, rabopiletar and
T0VE %PavTLROUS aELBpovc:

a. nxat b

B. € zarmg

¥. n, £ zow mg

d. n, £, m¢ zaL mg

Movddeg 5
1 2 3 4 s
Atvetar n évwon CH=C-CH=CH-CH,.

2 3
O deopds petald tov atépov Cku C mooxlmtel pe
el oyn:
@. EVOC Sp %al £VOC sp° 100%LaR0T
B. £v6g sp nat £VES sp> TQOYLA%OY
Y. €VOg pr ®aL EVOS sp2 T00LA%OV
d. £v4g sp »aL £vOg sp TEOYLAROT
Movddeg 5




image61.png
8. H tyuj g evépyelag modTov 1oviopot avEdvetal
ané mWEve TEOog TA XRATM Of pl Opudda  Tou
nepLodiroy mivaxa.

e. O alypovBiards xPpavtindg apBuds € xabopiler to
oxfia Tov TEoYLa%OoU.
Movddeg 5




image62.png
1.1 “Eva nlextedvio mov avijxel Ot TEOYALAXS TN 3p
vrooTifadag eivar duvatdv va éxer v &€ig teTEdda
%BovTrdY aQBpdy:

a. (3,0,0,+1/2)
B. (3,2, -1,-1/2)
v. (3, 3, -1, +1/2)
8. (3,1, 1, +1/2)
Movddeg 5




image63.png
1.3 Aeopdg 0 mov mEorVYNTEL e EMRGAVYY SP-sp VBELORDY
TQOYLAXDV VITAQYEL OTNV EVOO:
a. CH,= CH,
p. CH=CH
y. CH,= CHCt

d. CH;-CH;
Movddeg 5




image64.png
a. Katd pizog piag megiédov 1 atopwnij axtiva
avEdvetal and 1o 0pLoTeQd meog Ta deELd.
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€. H OgVUTEQYN EVEQYELX LOVTIONOU ELVOL NEYUAVTEQN ANO
™MV TEATN.
Movddeg 5
©EMA 20

2.1 To zatév K* »at 1o aviév CU éxovv 1o xabéva (oo
aQBpd nhextooviov pe 1o evyevég afplo Tng TEITNG
meptédov (Ar).




image66.png
a. Na mpoodiopioete tov atopnd apBué tov otolyeiov
Ar.

Movddeg 2
B. Na mooodiopioete Touvg atopzovs aobpols TV
otoyelov K zat CL.
Movddeg 2
7. Na yodyete tig nhextooviaxzés dopés (otipadeg,
vrootifddes) tTwv otoyeimv K, Cl zar O. Alvetal
yia 1o O: atoptrdég apbpuds Z = 8.

Movddeg 3




image4.png
1.5.

Na avrioToiXioere O€ kG6e nAextpoviakn Sour ms ErAng I 10 GwaT6
owya (gToixelo 0 Bepehdn N Sleyepuévn Kardotagn, 16v) g
ZriAng Il ypégovras GTo 1eTpGBIO 0as 10 ypdupa g ETAARS I Kai
&imAa Tov apiBus g EriAng II.




image67.png
©EMA A
la 15 sowtioeis Al oc xai A4 va yodyete T0 TeTOGOI0

gag 1oV aoibud g odtnons xaw dimha to yodupa mov
avtotoLyel oty 0WOTI aTAVTNON.

Al H nhextooviazi dowil, oty Oepehiddn zatdotacn, g
eEwTe0Iils 0TIRAdAS Tov 4N eivat:

25 2p, 2p, 2p,
et Pt

B[t INREE

vt INERN

st it





image68.png
A2.

O oynuatiopds Tov dirhod deopov petatl dvo atépwy

GvBoara SNULOVEYE(TaL RE ETrGhVyN:

. sp>~sp> %Al p-p TEOYLAXGY.
B. sp>-sp’ %Al p-p TEOYLAXGY.
Y. SP=SP %L PP TOOYLAHGY.

5. sp'-sp’ %al p-p TEOYLAXGY.

Movédes 5
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a. Ta s teoyLaxd éxovy ogaioixi) ovppetola.




image70.png
B2. Na aitiohoyiioete Ti X6|LeVes TQOTATELS:

a. H 2" evéoyela 10vTionod evés atépov efvar évia
neyahdteon axd Ty 1" eVEOYELX LOVTLONOY TOV.




image71.png
y. Ze zaGBe  tooylaxé dev  pmoQovpE  va  E€YOUpE
7£01006TE00 4TS 2 NhexTOSVLA.

5. Se pa Tee(0do Tov TEQLODIXOT T(vara, 1 aTORLKI
ATV EAATTOVETAL A6 0.0L0TEQS TOOC T DEELG.




image72.png
Al. Ta otoiyele HETANTOONG GVijZOUV OTOV TOpéd TOU
TMegrodixod Mivaza:

o s
B p
v d
5 f

Movédes 5




image73.png
Ad.

O deapde nerath C zar H ato aifiivio dnpioveysitar is

emedhuy:

@. SP-S ATOWIRGY TEOYAXGY.

B. SP—SP GTORLZGY TOOHIARGY.
Y. SP’-S ATORIZGY TEOYLAXGY.
8. Sp s ATORIXGY TOOYLAXGY.

Movédes 5
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B2. Na aiTtohoyioeTe TIG ENGUEVES TOOTATELS:





image75.png
7. O aBuds Tov atopdy oo tardV TS oTIfAdag ne
#6010 %BavTind @IS n e(val (0o ke n’.

5. ST dlapdegwon TS Tutis TS EvéoyElas TEBTOU
LOVTLOROT £v6s aTépoy zaBoeioTivd pdho mallel n
atopxt axtiva.




image76.png
Al. To otoiyeio mov mepiéyel ot Oepehddn zatdotaon
Tola NhexTOOVIG TN 2p VTOOTIBADK ExEL ATONIS wQIONG:
a5
B. 7

¥. 9
5. 15 Movddec 5




image5.png
TrAAn T TrRAn 1T
a. 1s22s72p°3s°3p° 1.5L0
B-1s2p" 2. ,N°
Y. 15°2572p"3s°3p" 3. 1451
51572572 4,0

5165

Movadeg 4




image77.png
Ad. O deopdc peta&d tov 2°° zat Tov 3°° arépov dvloaxa
oty éveon HC=C-CH=CH,  Snwiovoyeitar  pe
eTuRAAUYN VBOLOILGY TOOYLARGY:

a. sp-sp?
B. sp-sp’
¥. sp’-sp®
5. spi-sp Movides 5




image78.png
@. O Topeic s zal p TOV TEQLOOLXOV Wivara TEQLEYOVY 2
%au 6 opGdEs avrioTolya.

B. O «obuds TooxaxGY oe pia viooThda, pe
atyiovBiaxd #Bavtizé B f, divetar amé tov
Tmo: 2041,





image79.png
©EMA B
Bl. Alvovtal ta Gropa/iévia: 12Mg?, 1sP, 19K, 26Fe?t.

a. No yodpete Tic nhextooviarés dopéc Tovg (xatavops
NhexTEOVIOY 08 VTOOTIBEDEC). (novédec 4)
B. No yodpete Tov aoiBué Tov ovipwy nhextooviny
mov mepléyeL xaBéva and Ta dTopa/tévTa:

15P, 19K, 26Fe?” (povadec 3)
Movideg 7

B2. Na aiti0hoy0eTe TIC EMGIEVES TQOTAOELS:
a. H 1" evéoyeia 1oviiopod tov 17Cl elvar peyahiteon

ané Ty 1" evEQyELd LOVTLOROT TOU 14S.




image80.png
Al. TIéoa nhextoévia oto ;Mg €xovv alyovBiaxd zpaviizé

aoBpé £=0;
a. 4

B. 6

y. 8

d. 10

Movddeg 5




image81.png
A4. O vBoidiopdg sp ouvavidtal otV EVeon:
a. BeF,
B. BF;
v. CHy
8. CoHy
Movddeg 5




image82.png
a. H atopniy aztiva tov 7Cl elvar peyoritepn omd
™MV atoprij axtiva Tov 3sBr.




image83.png
y. Katd ) perantoon tov nhextooviov, 01o GTONO TOU
vdp0YGVoU, and eveQyElaxy otdBun pen=2o0en =1
exhietal peyahitego mood evéQyelag am’ 6Tl xaTd
™ UETAWTWON TOL NAEXTEOVIOV ONG EVEQYELARY
otdOun pe n =4 0en =2,




image84.png
9. O 30Zn dev €yxeL povijon Nhextedvia, oty Bepehiddn
rATAOTAON.
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Al.

O topfag p Tov meELodirov mivara meQLhappdver:

a. 2 opddeg
B. 4 opnddeg
¥. 6 opnddeg
d. 10 opddeg

Movddeg 5




image86.png
A4. H évoon CH3-C=C-CH=CH-CH3; €ygu:
a. 90 »nat 4w deopovg
B. 50 nou 2w deopovig
¥. 130 nau 3w deopovg

d. 110 »na 5 deopovg
Movddeg 5




image6.png
©EMA 2°

2.1,

Ta va peAernBo0v Ta oféa 0pBOTIUPITIKG (HiSiO4) Kal QuOQOpIKG
(HsPO.), Bivoviai oi atouikoi apiBuoi Twv oToixeiwv H=1, O=8,
14, P=15

a. Na Ta§ivopfcETe Ta NAEKTPOVIG KGBE OTOIXEIOU OF OTIBAGES Kal
uTooTIBAdES
Movadeg 3
B. Na evidgere Ta OToIXEla OE TEPIGBOUG, KUPIES OUABES Kal TOpEI
Tou Mepiodikoy Mivaa.
Movadeg 4
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A5. Na diatvndoete:
a. v Amayogevtizy Ay tov Pauli.
(novédeg 3)




image88.png
B1l. Aivovtai ta otougeia: 7N, 3O, 1Na.
a. IToto and ta ototyelo avtd €xEL TEQLOOSTEQX HOVIION
NhextEdvia 0Ty Bepeliddn vatdoTaon;
(novadecg 3)




image89.png
‘Eva. mhextodvio obévovg touv atdpov 3,S¢ oty
Oepelt®dn  ratdotaon pmopel vo Poloxetar o
atopxd Teoxtaxd pe Tovg eEig xpaviirovs apbpovc:
n=4, £=1, m=0.

O TedTeC EVEQYELES LOVTLONOY TECOAQWY SLadoyLrdv
otolyeimv tov Ieprodizov IMivara (oe kI/mol), eivar
1314, 1681, 2081, 496 avtiotoiya. Ta otolyelo avtd
pmooel va elvar ta tola tekevtala otougeia piag
meQLGdov xaL To WEATO OTOlXE(O TG EMOPEVNG
nepLédov.
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A
No attioroyfoete 6Aeg TIG ANAVINOELS GG,




image91.png
Al. “Eva mtévio, éva nhexteévio zat évag mugivag nhiov (;He),
TOU KIVOUVTAL e TAYTTITES Uy, Vo, V3 AVTIOTOLYCL, €XOUV TO (D10
Wwixog zijatos zatd de Broglie. Tw Tig TaxTTes vy, Vs V3
Loybet 6t
[ AT
B. vi<vx<vs
Yo VPV
d. vEvPUsy

Movddeg 5
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AS5. Na dwetvndoste:




image93.png
B. Tov 0QLONG TOv VPELSLONOT (ovideg 3).




image94.png
Bl. Atvovrai ta otougela H, 9N, O, ;Na zat ;5P
a. Tlowa a6 T TaEaTGV® oTouE( avizovy
i) omy e opdde Tov Megrodixot Mivaza.
ii) otV (d1a TE0l0d0 Tov Meorodizod Mivaxa.
(ovédeg 2)




image95.png
B. O deopdc o peTaly dvo atépmv C elvar mo 1oyVESS
ané 1oV SeoNd .




image96.png
¥. Ze éva molunkexteoviaxs GTONO OL EVEQYELAXES
otdbues TV Nhexteovinv xabooltovial wévo awé
Tc eAnTInéc SUVEELC TVOTVa—NAexTOOVIOY.




