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Odnyieg:
e To €geTaoTIKO dOKipIo aTToTeAEiTAl ATTO déKa (10) oeNideG.
e Na amavrnBoulv kai Ta Tpia yépn A’, B kai ™ Tou dokipiou.
o To €&eTaOTIKO doKipIo BaBpoAoyeital pe 65 povadeg.
o EmTpétreTal n Xpion YOvo un TTPoyPARUATICONEVWY UTTOAOYIOTIKWY HNXOVWV.
e Agv emrpétreTal n Xpron d81opBwTIKoU uypou 1 SIoPBWTIKAG TaIviag.

o Na ypayete e PTTAE i JAUPO PEAGVI.

XpRoipa dedopéva:

Fpappopoplakég 6ykog, Vm = 22,4 L Ap18u6g Avogadro, Na = 6,02x10%
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MEPOX A’: Epwticeigl -4
Na atraviioete o€ OAeG TIG EpwTAOEIS 1 - 4.

KdaBe opBn atravrnon Badpoloyeital ye mTévTe (5) Jovadeg.

Epwtnon 1

(a) Na ouuTTANpWOoETE TOV TTivaKa, YPA@oVTag TNV NAEKTPOVIKA OOMN TV GTOMWY Kal TWV 10VTWV.

ATONIKOG ApIBudg (Ar) HAekTpovikA Aoun
F 9 2.7
Si 14 2.84
Ca* 20 2.8.8
cr 17 2.8.8

(Mov. 3)
(B) Na ypdyete Tov XnUIKO TUTTO TNG évwang TTou axnuaTileTal geTa&l Twv 10vTwy Ca?* kai CI-.
........................ CaCl 2 (HOVL 1)

.............................. XAWPIOUXO0 AOBECTIO........ceeviivieiiiiiiiiiiiieieieiieeieeeee e, (HOVL 1)

Epwtnon 2

O Tmivakag deixvel Tov apIBPo Twv UTTOATOPIKWY CWHATIdIwY o€ TEooegpa dtopa ni 16vTa A, B, I kai A.

apIBuo6g ap1Buég ap1Buég
TTPWTOVIWV VETPOViWV NAEKTPOVIWV
A 10 10 10
B 10 12 10
r 12 10 10
A 13 14 10

(a) Molog gival 0 aTtopIKOG aplBudg Tou A;

............... 1 PSSO PSPRPRSUPPPPPRSRRR ( ¥ o)A ]
(B) Moiog €ival 0 pagikdg apiBuos Tou B;

.............. PP UPRPRPSOSPPPRRPRRRRSPUPPRN ( ¥ [¢ )Y/
(y) Moia a1té Ta A, B, T kai A gival oudétepa dToua;

....... AKAIB. ..o nees (MOVL )
(®) Noia até Ta A, B, I kai A givar 1c6T0TTQq;

....... AKAIB oo eens (MOVL )
(¢) Moia até Ta A, B, I kai A gival 16vTa;

....... I (A PP PP PPPUPPPPPRPPPPPPPPPPRPPROPPPPRN ( ¥ (o370



Epwrtnon 3

AiveTal n KAPTTUAN SIGAUTOTNTAG TOU BEIKOU XaAKOU.
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Me 1n BonBeia TNG KAPTTUANG SIGAUTOTNTAG, VA ATTAVTACETE OTA EPWTHHATA TTOU OKOAOUBOUV.

(a) Mola givar n dIaAuTOTNTA TOU BEIKOoU XaAkou oToug 70°C.

............................................................... 45.. g/100 g vepou (Hov. 1)

(B) 'Eva CeoT6 didAupa Benkou xaAkou trepi€xel 40 g Benkou xaAkoU o€ 100 g vepd. To didAupa autd
wuxetal atré Toug 80°C oToug 30°C. g TToIa Bepuokpacia Ba ekiviioouv va oxnuartifovral
KpUoTaAAOI.

.................................................................. 60.. °C (pov. 1)

(y) Z& 200 g vepd oToug 50°C trpooTiBevtal 19 g BelkoU XaAKOU. ZTn OUVEXEIQ TO UEIYHa avadeUeTal.
Na g¢nynoeTe €dv 10 dIAAUPA TTOU OXNUATIETAI Eival KOPETHEVO ] AKOPEDTO. (pov. 1)
ZToug 50° C: 34 g o€ 100 g vepo

X; 0€200g vepd X=68¢g
H péyiotn moooTtnTa B€11koU XaAkouU Trou ptropei va diaAuBei og 200 g vepou oToug 50°C
gival 68 g. Eeooov d1aAuBnkav pévo 19 g, dev éxel diaAubei n péyiotn roooTnTa. Apa 10
O1dAupa gival akdpeoTo.

(8) Kopeopévo didAupa Belikou xaAkou og 100 g vepd aToug 60°C wuyxetal atrd Toug 60 °C oToug
20°C. Néoa g kpuoTaAAwv Ba kataBubioTouy; (pov. 2)
ZT10UG 60 °C n péyioTn TTOOOGTNTA TTOU pTTopPEi Vo Si1aAuBei eival 40 g o€ 100 g vepo.

Z10UGg 20 °C n péyioTn TTOOOGTNTA TTOU pTTopEi va SiaAuBei eival 20 g o€ 100 g vepo.

Oa kaTtafuBioTouv: 40-20 = 20 g



Epwrtnon 4

(a) Na uttohoyioete Ta g TG {axapng TTou TrepiExovTal o€ 50 mL diaAupartog Caxapng 10% k.o.
(10%wiv); (pov. 1)
2e 100 mL SdiaAuparog mepiExovral 10 g {axapn
50 mL X; = X=5¢

(B) Na utroAloyiocete Ta g NaCl kai Ta g vepou TTou TrepiExovTal e 300 g udatikou didAupa NacCl
25 % K.p. (pov. 2)
2e 100 g diaAvpaTog repigxovrai 25 g NaCl
300¢g X; = X=75¢
M vepos = 300 - 75=225¢

(y) Z& 200 g vepd diaAuBnkav 50 g NaOH. Moia n % w/w ( % K.J.) TTEPIEKTIKOTNTA TOU SIAAUNATOG;
(pov. 2)
M siahoparog = 200 + 50 = 250 g

2e 250 g diaAuparog epiéxovral 50 g NaOH
50 mL X; = X=50¢



MEPOX B': Epwtioceig 5-7
Na atraviioete o€ OAEG TIG EPWTACEIG S - 7.

KdaBe opBny atravrnon BaBuoloyeital pe déka (10) povadeg.

Epwtnon 5

AivovTal oI NAEKTPOVIKEC OOUEC OPIoUEVWY ATOMWV. (Ta ypduuarta M,P,2, T dev €ival Ta TTpayUATIKA
oUpBoAa Twv aTOHWV.)

Aropo HAekTpovikn Aopun
Mn 2.8.2
P 2.8.4
z 2.8.6
T 2.8.8

(a) Na emmAEgeTE aTTO TOV TTiVAKA:

(i) 1o &Topo TToU €ival YETAAAO Kal pTTopEi va aoxnuartioer katiév. M (Hov. 1)
(i) To aTopo TTOU £X€EI OTABEPN NAEKTPOVIKI) doun Kai gival adpaveg. T (pov. 1)
(iii) Ta GTOMAQ TTOU YTTOPOUV VA OXNUATIOOUV IOVTIKO dEOO peTagu Toug. T, X (Hov. 1)

(B) H nAekTpovikr} doun Tou vaTpiou gival 2.8.1. H nAekTpovikr doun Tou xAwpiou gival 2.8.7
Otav 10 VATPIO avTIOPA HE TO XAWPIO OXNHUATICETAI TO XAWPIOUXO VATPIO.
(i) Na d¢igete, XpNOIMOTTOIWVTAG TA NAEKTPOVIA TNG £EWTEPIKAG OTIBAdAG (CUMPBOAa Lewis), Tov

TPOTTO OXNMATIOUOU TOU XAwpIoUXou vaTpiou.

WA T Na' [ F (]

(Mov. 2)
(i) To xAwplouxo varpio
o dev TTAPOUCIACEl NAEKTPIKA aywyINOTNTa OTAV £ival OTEPED

e TTAPOUCIAEl NAEKTPIKN aywyiuoTnTa 6tav diaAubei aTo vepo.

Na OnAwoeTe TTOU OQEIAETAI N NAEKTPIKN AYWYINOTNTA TOu udATIKOU OIOAUMATOS XAwplioUuxou
varpiou. (Mov. 1)

ZTnV Kivnon eAéuBepwv 1I0VTWV




(y) BaATe (V) o€ 800 1B16TNTEG TWV IOVTIKWY EVIICEWV. . (pov. 2)

I316TNTCO BdAte (V) o€ 300 IBIOTNTEG TWV IOVTIKWV EVIWITEWY

AlaAUovTal o€ atmoAIKoUg dIaAUTEG

"Exouv wnAd onpueia TAEEWC N

Zxnuatiouv KPUOTAAAIKG TTAEypaTa N

Zxnuarti¢ouv pépia

(®) Aivovtai ol oucieg: A.H, B.H;O, TI.CaCl, A.MgO
Moleg atmd TIG TMO TTAVW OUCIEG €ival IOVTIKEG, TTOAWUEVEG OMOIOTTOMIKEG KAl PN TTOAWMEVEG
OMJOIOTTONIKEG; (pov. 2)
lovtikég: CaClz, MgO MoAwpéveg opolotroAikég: H.O

Mn TTOAwpPEVEG OPOIOTTONIKEG: H2

Epwtnon 6

(a) Na CUPTTANPWOETE TOV TTIO KATW TTiVaKA, YPAQovVTAg To Ovoud, TNV Oopdda  (aAkdavio /aAkévio/

aAKivio/ aAKOOAn) oTnv oTroia avriKouv OI TTO KATW EVWOEIG KAl VA TIG XOPOKTNPIOETE WG

KOPEOUEVEG | AKOPEDTEG: (Mov. 6)

ovoua ouada KOpeoMEVN/aKOPEDTN
CH2=CH; aifévio aAKévio aKOPEDTN
CH3C=CCHjs BouT-2-ivio aAkivio aKOpPEDTN
CH3CH2CH,CHj5 Boutdvio aAkdvio KOPEOHEVN
CHsOH HEBavOoAn OAKOOAN KOpEoUévN

(B) Na ypayete Tov poplakd TUTTO TOU TTPOTTAVIOU KOl TOU TTPOTTIVIOU. (Hov. 2)

Mpotrévio: CsHs

MpoTrivio: CsH4

(y) Na ypawete 800 evwoeig Tou AvBpaka TTou OEV AVIKOUV OTIG OPYQVIKEG EVWTEIG: (pov. 1)
COz, Na2C03

(®) Na ypdawete TOV GUVTAKTIKO TUTTO TNG a1BavoAng. (Hov.1)
CH3CH>OH



EpwTtnon 7

To uypaéplo gival peiypya dUo udpoyovavbpdkwy, TOU TTPOTTAVIOU Kal TOU BouTtaviou.
To TTPOoTTAvIo Kal TO BOUTAVIO AviiKOUV OTA OAKAVIQ.

(a) Na ypawete Tov yevikd popiako Tutro (M.M.T) Twv aAkaviwv. (pov. 1)

CVH2V+2

(B) Na oupTTANpPWOoETE TNV MO KATW XNMIKA avTidpaon TnG TEAEIaG kauong Tou TTpoTraviou. (pov. 1)
CsHs+ Oo — CO, + H,O + e&ppéTI’]TG

(y) Otav 10 0guydvo d¢ev eival ApkeTO, N KAUCN Tou TrpoTraviou gival ateAng. Kartd tnv ateAr kauon
MTTOPOUV va TTapaxBouv Kal TTPoidvVTa SIAQOPETIKA ATTd Ta TTPOIOVTA TNG TEAEIAS KaUong.
Na ava@épeTe éva TTPOIOV TTOU UTTOPEI va TTapaxBei Katd Tnv aTteAr] kauon Tou TTPOTTaviou

O1a@OPETIKO aTTd Ta TTPOIOVTA TNG TEAEIOG Kauang Tou. (Hov. 1)

Hovo&eidio Tou avlpaka i al8dAn

() Na ocuptTAnpwaoeTe OTOV TTAPOKATW TTIVAKA TO XPWHA TNG @AOYAS KATd TNV TEAEIQ KAl TNV OTEAR

Kauon Tou TTpoTTaviou. (Hov. 1)
MoodTnTa 0§uydvou TéNe1a/ATEARG KaUoN Xpwua @Adyag
ETTAPKAG TéEAEIO yaAddio
QVETTAPKAG aTteAng KOKKIVO

(€) Ma v avixveuon Twv TTPOIGVTWY TNG TEAEIOG KAUONG TOU TTPOTTAVIOU PTTOPET va XpNOIUOTTOINOET
0 avudpog CuSO4 Kail TO dlauyEG aoBeaTOVEPO.
2TOV TTiVOKQO TTOU OKOAOUBEI va ypAWweTe TTola oudia avixveuetal ye Tov avudpo CuSO, kal Trola
ME TO OlauyéG QOBEOTOVEPO. TN OUVEXEID VO KATAYPAWETE Kal TIG TTAPOTNPENACEIS yia TIG

QVvIXVEUTEIC QUTEC. (Hov. 2)
Ougoia TTou avixveueTal Maparipnon
A16 Agukog o€ yaAddio
Avudpog CuSO4 VvEPO
8oAwvel
Alouyég aoBeoTtdvepo Aio&eidio Tou avlpaka

(o1) O1 opyavikég evWOEelg TAgIVOPOUVTOl O€ KOPEOUEVEG Kal akopeoTeg. Na dnAwoete kal va
egnynoeTe €av Ta aAKAVIAa QVAKOUV OTIG KOPEGHEVEG I OTIG AKOPEDTEG EVWOEIG. (Mov. 2)
Ta aAKAvVIa AVAKOUV OTIG KOPEOHEVESG OPYAVIKEG EVWOEIS YIOTI TO ATOMO TOU AVOpaKa OTA

aAKdAvia eviwvovTal METAEU TOUG HOVO pE atTAoUGg S0 oUG.



(0) Na ypdyeTte TOV GUVTAKTIKO TUTTO €VOG OAKQVIOU TTOU TTEPIEXEI TTEVTE ATOPA AvOpaKaA, KOl £XEI

O10KAGdwWGN OTO POPIO TOU. (pov.1)
CH;CH,CHCH
CH;
(n) ZTov Trivaka TTou akoAouBei diveTal 0 CUVTAKTIKOG TUTTOG Tou BouT-2-eviou. Na GUPTTANPWOETE
OTOV TTiVAKQ TO JOPIAKO TOU TUTTO. (pov.1)
Ovopa 2UuvTOKTIKOG TUTTOG MopIakog TUTTOG

H H H H

Bout-2-gvio H— ¢c—C=— C— C—H CsHs

H H

MEPOZ I"":
Na atravtioete otnv epwTnon 8.

H opbn amrdvinon BaBuoAoyeital pe dekatévTe (15) povaded.

Epwtnon 8

H apuwvia eivar avépyavn xnuikhg évwon de xNMIKG TUTTO NHs. AtToTteAei Tnv TTpWwTnN UAN yia Tnv
TTapackeun TTANBoUG GAAWY alwToUXWV XNHIKWY EVWOEWYV Kal KUPIWG Twv AITTacudtwy. To udaTikd
O1dAupga TNG apuwviag eival éva ammd Ta KuplioTEPa XNUIKA avTidpacTAplia TTou Ba ocuvavThoel
KAtmolog o€ KABe xnuikd epyacTiplo. H appwvia ecivar dxpwuo O€PI0 PE XAPAKTNPIOTIKN
QTTOTIVIKTIKA OOUA.

(a) Na egnyfoete yiati n NH3z katatdooetal 0TIG avOpyaveg EVWOEIG Kal OX1 OTIG OpyavikéG.  (Mov.l)

Emre1d6n dev mepiéxel dvBpaka
(B) MoodtnTa aépiag NHs éxel pada 34 g
(i) Na utroAoyioete Tn popiokA paca (Mr) TngG aupwviag. (Mov.1)
Mr (NH:) =14 +3=17
(i) Na utrohoyioete Ta mol TNG Mo TTAVW TTOCOTNTAG. (pov.1)

1 molNH; 17¢g
X; 34dg = X=2mol

(iii) Na utroloyioete Ta Aitpa (L) METPNUEVA O€ KAVOVIKEG OUVOAKEG TTOU TTEPIEXOVTAI OTNV TTIO
TTAvw TTooOTNTA. (nov.1)

I molNHs 224L
2 mol X; = X=448L
(iv) Na uttoAoyioeTe ToV apIBud Twv POPIiwV TTOU TTEPIEXOVTAI TNV TTIO TTAVW TToooTNTA. (MOov.1)

1 mol NH; 6,02x10% uépia
2 mol X; = X =1,204x10%* uépia



(y) (i) Na ypawyete 1o nAekTpoviakod TUTTO (e oUPPBOoAa Lewis) TG NHa. (pov. 1)

(i) Na avagépete 1o €id0g TOU dECPOU UETALU TOU UBPOYASVOU Kal TOU alwTou oTo Hoplo TNG NHs.
(pov. 1)

OpHoI10TTOAIKOG (TTOAIKOG)

(®) Na avagépete T TTaBaivel n dIaAUTOTNTA TNG APPWVIag (Mov. 2)
(i) ge TNV AUgnon TnG TTieong: augdaveTal

(i) T gE TNV AUENON TNG BEPUOKPATIAG: HEIWVETAI

(€) () Na avagépeTe £va TTapdyovTa eKTOG atrd Thv TTieon Kal Th BgpPokpaacia, o oTToiog TTnEeddel TN
OIaAUTOTNTA TNG aPMWVIag. (Hov. 1)

H @uUon Tou d1aAUTN

(i) Na avagépete kal va eggnynoete ToU SloAUeTal KAAUTEPA N QUPwvia, oTo vepd 1 OTO
TTETPEAQIO;
(Hov. 2)
H appwvia gival TrToAIKRA évwon S1aAUeTal KAAUTEPO OTO TTOAIKO vEPO

(Q) O1 ouyxpoveg HovAdES TTapaywYAC aupwyviag Bacidovtal oTnv avTidpaan Tou udPoyovou WE TO
alwto: N2 + 3H,— 2NH;
Na utroAoyioeTe TTOGa Aitpa udpoyodvou, Hy (ueTpnuéva oe K.Z) xpeidlovTal yia va TTapayxbouv
68 g NHs. (Hov. 3)

1molNH; 17g¢g
X; 68g = X=4mol

3mol H, 2 mol NH3
X; 4 mol = X=6mol

I1molH, 224L
6 mol X; = X=1344L

-TEAOZ EZETAZHZ-

H AieuBovTpia

Kupiakr] MNatraviwviou
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