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NPOTEINOMENEZ AYZEIZ

TO ESETAZTIKO AOKIMIO AMNOTEAEITAI AMO ENTEKA (11) ZEAIAEZ

Odnyigg:

e To eeTaoTIKO dOKipIO BaBuoAoyeital pe eENvTatTévre (65) povadeg.

e Na amravrioere Kai oTa Tpia (3) pépn A’, B kai I Tou £§eTa0TIKOU SOKIMiOU.

e Na ypAWETE TIG ATTAVTAOEIG OOG OTO £EETAOTIKO SOKiMIO, OTOV KEVO XWPO, HETA
a1rd KAbe epwTnOoN.

e EmiTpérreral n Xpion pn TPOYPANHATI{OMEVNG UTTOAOYIOTIKAG MNXAVAS
o@PAYIOHEVNG ATTO TO OXOAEIO.

e Na ypA@ETE HOVO ME TTEVA XPWHATOG MTTAE.

e AmrayopeUeTal n Xpon d10pBwTikoU UAIKOU.

e 210 TEAOG TOU €EETAOTIKOU SOKIMiou emicuvarrTeTal Mep1odikodg Mivakag.

XPHZIMA AEAOMENA

Fpappopoplakdg 6ykog, Vm =224 L
Ap18ud¢ Avogadro, Na = 6,02x10%




MEPOX A": Epwtnoeig1 -4 (Movadeg 20)
Na atravrioeTe o€ 0Aeg TIG EpwTHOEIG 1 — 4.
Kabe opBn atrdavrnon BaduoAoyeital pe mévre (5) povadeg.

Epwtnon 1
(a) Na ouptTANpwWOoETE Ta KEVA OTOV TTIO KATW TTiVaKA: (M. 4)
Artouo 1 16v ApiBuoc ApiBuoc ApiBuoc HAektpoviakn
Tpwroviwv NAEKTPOVIWV VETPOViWV ooun
10K 19 19 20 2.8.8.1
10 Ar 18 18 22 2.8.8
35 A1
15 Cl 17 18 18 2.8.8
20 Ca** 20 18 22 2.8.8

(B) Na ovoudoete 1O €id0OC TOU XNUIKOU OECUOU TTOU PTTOPEI va oXnMUaTIoEl TO ATOUO TOU
KaAiou, K, pe 1o dtopo Tou XAwpiou, Cl. Na dIKaloOAOYACETE TNV ATTAVTNOT| COG. M- 1)

To kaAio givarl yéTaAAo atroBAAEl éva NAEKTPOVIO Kal HeTaTpéTreTal o K, evid To XAWpIo sival

au€Talo TTpocAapBavel Eva NAEKTPOVIO Kal JETATPETTETAI € Cl” OUVETTWG O OETPOG TTOU

oxnuaTi¢ouv gival I0VTIKOG.

Epwtnon 2
AivovTal o1 M0 KATW AKUKAEG OpYavIKEG evwoelg A-O:

A. CH3CH,CH3 B. C3HgO . CsHe A. CH,=CHCH,OH
E. CH3;C=CH Z. CH3C=N H. C4Hip ©. CH3CH=CHCHg3;
(a) Na 1I¢ KaTaTAEETE 0€ KOPECPEVES KOl AKOPEDTEG. (M- 2)

kKopeopéveg: CH3CH,CHj, C3HgO, CH3C=N, C4Hip
akopeoTeg: CsHg, CH,=CHCH,OH, CH3C=CH, CH3CH=CHCHj;
(B) Na ypdyete dUo atrd TIG TTIO TTAVW EVWOEIG TTOU OVAKOUV OTA: (u. 2)
aAkavia: CH3CH,CHs, CiHig
aAkévia: CsHg, CH3CH=CHCH3
(y) Na ypdyete évav mBavd CUVTAKTIKO TUTTO yia TNV évwon B pe popiako Tutro CsHgO.

(M. 1)
CH3CH,CH,OH i CH3CHOHCH; i CH3OCH,CHs



EpwTtnon 3
MoodtnTa agpiou utro&eidiou Tou alwtou, NLO, Cuyilel 88 g.

Na uttoAoyioeTe:
(a) Tov apiBuoé Twv moles TTou TrepIEXovTal oTNV TTI0 TTAvwW TTo06TNTA N2O.

Mr (N.O)= 2. Ar(N) + Ar(0)=2.14+16 =44

1 mol N,O CQuyiCel 44 g
X =; mol 889 x =2 mol N,O

(B) Tov 6yko 1Tou kataAapBavel n o mavw TToodTnTa NL.O o€ ouvBnikeg STP.

1 mol kataAauBavel 22,4 L
2 mol X=; x=448L N,O

(y) Tov apiBuod Twv hopiwv TTou TTepIEXOVTal 0TV o TTévw TToooTnTa NL2O
(n atmr@vrnon utropei va doB¢i cuvapThoel Tou Np).

1 mol Trepigxel 6,02x10% (A Na) popia
2 mol X=; x = 1,2x10%* pépia (A 2 Na pdpia)

(&) Tn péla evog popiou N2O (n atrdvrnon ptropei va 600¢i ouvaptrioel Tou Na).

6,02x10%% (4 Na) popia Quyifouv 44 g
1 poépIo X=; X = 7,3x10%% g (A 44/NA Q)
A 44 amu = 44x1,67x10%* = 7,3x10% g

Epwtnon 4

Na XapaKTNPIoETE TIG TTI0 KATW TTPOTACEIC WG 0PBEG 1 AavOaoPEVEG.

Na dikaloAoynoeTe TNV ATTAVTNON OOG yIa TIG TTIPOTACEIS (Y) Kail (&) povo.
(@) Ta owpaTidia 52Co kai 5 Ni givai Io6ToTTa,

(B) H pala evog atdpou pwao@odpou, P, gival 31 @opEg HeyaAUTEPN
até T pada Tou aTépou Tou dvBpaka *2C.

(y) Otav avayi¢oupe AGdI kai TTETpEAQIO, TOTE oXNPaTiCeTan dIGAUUA.

To AGdi gival atToAIKr) oucia Kal SIGAUETAI OTO ATTOAIKO TTETPEAQIO, OTTOTE OXNUATICETAI

OMOYEVEG Hiypa Gpa didAupa.

(M- 1,5)

(M. 1)

(M- 1)

(M. 1,5)

() MoodtnTa 10 g agpiou udpoyovou, Hy, katalauBdvel peyaAutepo Oyko atmo 10 g agpiou

udpobeiou, H,S, o ouvbAkeg STP.

Mr(Hy) =2 Mr(H,S) = 34

2¢ ion pada Twv dUOo agPiwv 0 apIBPOG Twv Mmoles TTou TrepIEXETAl 0TO Hy gival JeyaAUTEPOG
ato Tou H,S, agou Mr(Hy) < Mr(H,S), cuveTmwg o Oykog TTou KaTtaAaupavel To H, Ba ival

MEYOAUTEPOG aTTO TOV OYKO TOou HoS. Apa n TpoTtacn Opbn.
(ATTO®EKTH aTTAVTNON PE UTTOAOYIOHOUG)



MEPOX B": Epwtnoeig 5-7 (Movadeg 30)
Na atravrioeTe o€ OAEG TIG EPWTHOEIG S — 7.
Kdafe opBn atravrnon BadpoAoyeital pe déka (10) povadeg.

Epwtnon 5

A. To 1o K&Tw didypappa TTapoucidlel Tn JeTaBoAn TnG diaAuTtdTnTag dUO ouciwv A Kai B
o€ KAtrolo dIaAUTN, O€ cuvapTNON KE TN BEpuokpaaia.
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(g ouagiag /100 g SiakliTn)

AwAutoTnTa

O = N W & 00 & =~ @ W

20 30 40 50 60 70 80
Oeppokpaoia (°C)

Na aTTavTioeTe OTIG EPWTACEIG TTOU aKoAoOUBoUV pe BACN TO MO TTAVW dIAYPAUMA:
(a) Na ypdwyete Tn diaAuTtéTnTa TNG ouciag A oToug 60 °C. (M. 1)
..................... 6 g oudiagc A/ 100 g OIAAUTN «vvvvveeieeeie e

(B) Na utrohoyioete TNV % K.J. (W/w) TTEPIEKTIKOTNTA TOU KOPETUEVOU BIAAUNATOG TNG
ouoiag A otoug 60 °C. (M. 2)

m &/10¢ = m &/1n + m d/uévng ouciag = 100 + 6 = 106 g

2¢ 106 g dilaAupaTtog diaAuovtal 6 g ouaiag A
100 g X=;0 X=566¢

Apa n TTEPIEKTIKOTNTA TOU gival: 5,66 % wiw

(y) 'Eva didAupa éxel TrTapaokeuaoTei e avauign 3 g Tng ouaiag A pe 200 g diaAuTn o€
Bepuokpaaia 30 °C.
Na xapaktnpioete To dIGAUPA TTOU TTPOKUTITEI WG KOPECHEVO 1 AKOPEDCTO.
Na dIKaIoOAOYACETE TNV ATTAVTNOT 0OG. (b. 2)

2¢ 100 g diaAuTn diaAvovTal 3 g ouadiag A
200 g X=;09 X=6gouciacA

To didAupa Ba ival akdépeaTo, apou utTdpxel duvatdTnTa va dIaAuBEei Kair GAAN
TTOooOTNTA ouTiag (akdoua 3 g).



() Ze 400 g diaAuTn ot Bepuokpaacia 70 °C, dIaAUBNKe N aTTaitoUhevn TTOodTNTA TNE OUTiag
B, WwoTe va TTpoKUWEl KOPETHEVO BIGAUPAO XWpPIg TNV KaTaBubion 1APATOG.
Na uttoAoyiceTe TNV TTOOOTNTA TNG ouaiag B Tou Ba KpuoTaAAwBEi, av peiwbei n
Beppokpaaia Tou diaAupaTtog atoug 30 °C. (M. 2)

70 °C: Ze 100 g diaAuTn diaAvovtal 8,5 g ouaiag B

400 g X=.9 X=34g9
30 °C: Ze 100 g diaAuTn diaAvovtal 2,5 g ouaiag B
400 g X=;9 X=10g¢

Oa kpuoTaAAwBouv: 34-10 = 24 g ouciag¢ B

B. MeydAeg T000TNTEG AIBAVOANG XPNOIKMOTTOIOUVTAI YIA TNV TTAPACKEUT AAKOOAOUXWV
TTOTWV. 2TNV ETIKETA £VOG ITTOUKAAIOU AEUKOU appwdOoUG Kpaalou avaypdgeTal OTi n
TTEPIEKTIKOTNTA TOU 0€ aIBavoAn gival 15% v/v.

(a) Na ypdweTe TOV OUVTAKTIKO TUTTO TNG AIBAVOANG. ...... CH3CH,OH ............. (u. 0,5)

(B) Na utroloyioete TTOoa mL aiBavoAng TTpocAapBAvel KATTOI0G, TTOU KATAVOAWVEI
250 mL aT1ré 10 M0 TTavw KPAoi. (M. 1,5)

2¢ 100 mL kpaaoiou trepiéxovral 15 mL ailB@avoAng

250 mL X=;mL X =37,5 mL aiBavoAng
(yY) Na ava@épete dU0 (2) TTapdyovTeg TTou €TTNPEACOUV Tn dICAUTOTNTA TOU AEPIOU TTOU
TTEPIEXETAI OTO TTIO TTAVW KPAOI. (M. 1)
1. Mieon

2. Ogpuokpaaia

Epwinon 6
A. AivovTtal Ta TTapakATw XNHIKA OTOIXEIA JE TOUG OTOMIKOUG Kl JAlIKOUG TOUG aplBuoug:

1 14 19 40
1 H 7N oF 20 Ca

(a) 1. Na d¢itete TOV TPOTTO OXNUATIOPOU TOU BECHOU PETAEU TwV XNMIKWYV oToIxEiwv Ca

Kal F, XpNO1JOTTIOIWVTAG Ta NAEKTPOVIO TNG EEWTEPIKNG OTIBAdAG (OUPBOAa Lewis).
(M. 2)

HAekTpovikry dopry:  Ca: 2.8.8.2 F: 2.7

Ca° ‘F$ — Caz+2[:|:::: )

. Na ypdyete Tov XnUIKO TUTTO TNG £VWONG, TTOU OXNMOTICETAI JETAEU TWV OTOIXEIWV
Ca ka1 F ka1 va Tnv OVOUAOoETE. (M- 1)

XNMIKOG TUTTOG: ....CaF, ....... Ovopua: ®Boplouyo acBEaTio
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(B) 1. Na d¢itete TOV TPOTTO OXNUATIOPOU TOU BECHOU UETAEU TWV XNMIKWYV oToIXEiwv H kai N,
XPNOILOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKNG OTIBAdAG (CUUPBOAa Lewis). (M- 1,5)

HENE 3H —— H:N:H 1 H-N-H
H |

/N: 2.5

. Na ypdayete Tov XNUIKO TUTTO TNG £€VWONG, TTOU OXNMOTICETAI JETAEU TWV OTOIXEIWV
H ka1 N. (b- 0,5)

XNUIKOG TUTTOG: ......... NHs............

n. Na ypawete méoa un OOPIKA CeUyn NAEKTPOVIWY UTTAPXOUV OTO POPIO TNG EVWONG
TTOU oxnuaTi¢eTal JeTagu Twv oToixeiwv H kar N. (M. 0,5)

Mn deopIk& CeUyn NAEKTPOVIWV: ...... ‘Eva.........

Iv. Na egnyioete, av n évwon TTou oxnuaTifeTal JETAU Twv XNMIKWVY oToixEiwv H kar N
gival eudIGAuTN 1 61 OTO VEPO. (M. 1)

Eivail eudidAuTn yiarti gival TTOAIKr) OPOIOTTOAIKR) €viwaon Kal dIGAUETAI OTO TTOAIKO VEPO.
loxuel 0 euTTEIPIKOG KAVOVAG «OuoIa DIOAUOUV OUOIO»

B. Aivovtal oTOV 110 KATW TTIVOKA PEPIKEG PUOIKEG 1010TNTEG TEOTAPWY (4) OUCIWV
A, B, I kai A:

Quoikn 1816TNTA ‘Evwon A ‘Evwon B ‘Evwon I ‘Evwon A
Znueio TAgewg °C -78 801 80 -115
AIGAUTOTNTA OTO VEPD N N X N
HAEKTPIKA aywyIpdTnTa N N X X
udaTIKOU SIOAUPOTOG

(a) Na xapaktnpioete KaBeuid aTmo TIG IO TTAVW ouaieg, A-A, wg IOVTIKr}, OUOIOTTONIKN

TTOAWMEVN ) OUOIOTTOAIKE N TTOAWMEVN. (u. 2)
AL OMOIOTTOAIKI) TTOAWWEVN ............ B: ......... IOVTIKA ..........
Mo OMOIOTTOAIKN) N TTOAWMEVN......... A OMOIOTTOAIKI) TTOAWMEVN........c......

(B) Na egnynoerte yiati To udaATIKO diIdAUpNA TNG ouciag B Tapouaiddel NAEKTPIKY aywyiuoTnTa.
(M. 1,5)

H ouoia B givai 10vTIKr], e TN OIGAUCH TNG OTO VEPO OTTACEI TO KPUOTAAAIKO TTAEyua Kal TA

IOVTA KIVOUVTAI EAEUBEPA UE ATTOTEAEOUA VA JETAPEPOUV TO NAEKTPIKO pEUNQ.



Epwtnon 7

A. Avatébnke o€ pia opdda pabntwy va Trapackeudoouv 250 mL diaAUuuatog udpoéeidiou
Tou varpiou, NaOH, trepiekTIkOTNTAG 4% K.0. (W/V). O1 paBnrég Cuyioav e akpipeia Tnv
atraitouuevn moooTnTa NaOH kai TrTapacketaocayv 1o diIdAupa cUP@wVa JE TIG 0dnyieg Tou
gpyacTnpiakou Toug BiRAiou.

(a) Na uttoAoyioeTe o€ ypauudpia mn pala Tou OTEPEOU, TTOU CUYIoaV Ol JaBNnTEG yia TV
TTOPACKEUN TOU TTI0 TTévVw SIAAUUATOG. (M. 2)

2¢ 100 mL diaAuparog mrepiExovral 4 g NaOH
250 mL X=;09 X =10 g NaOH

(B) Aivovtal 1m0 KATW OpICUEVA OPyavVa TOU EPYACTNEIOU XNMEIAG:

]

i

1] =2

|[[ n:nuumllu|'||m|||:u[lnu|sn|L.

Na ovoudoete T€E0oepa (4) atrd Ta 1o Tavw épyava, Ta oTToia Ba XxpnoIuoTToINoEl N oudda

TWV JadnTwy, yia va TTapackeudoel 1o o TTavw didAupa NaOH. (M- 2)
1. ... ZUYopIQ.....oovennns 2. . 2TOAYOVOUETPO ...vvnnnne
3. OYKOMETPIKNA QIGAN.....c.eveeee 4. ... 2TTATOUA ..

B. >¢ 200 g vepou diaAuovTtal 50 g KNOg3, o1rdTE TTPOKUTITEI TO dIGAUNA A.
2¢ 100 g Tou diaAupartog A trpoaoTiBevtal 20 g Tou KNOg, omréTe TTpOoKUTITEI TO SidAUpPa B.

(a) Na utrohoyioete TNV % K.J. (W/w) TTEPIEKTIKOTATA TOU BIAAUPOTOG A. (u. 1)

m &/To¢ A=m &/1n + m &/uévng ouaciag = 200 + 50 = 250 g

2 250 g &/tog mrepiExovtal 50 g KNO;
100 g X=;09 X =20 g KNO3 AidAupa A: 20% K.J.

(B) Na utrohoyioete TNV % K.J.(W/w) TTEPIEKTIKOTNTA TOU SIaAUuaTog B. (M. 1)

m &/togB=120¢g
2¢€ 120 g o/tog repiExovTal 40 g KNO3
100 g X=;0 X = 33,3 g KNO3 AidAupa B: 33,3% K.p.
7



. To peBdvio gival To KUPIO CUCTATIKO TOU PUOIKOU QEPIOU KAl XPNOILOTIOIEITAl WG KAUCIWO

yIO OIKIOKF KaI BIopnXavikni xprnon.
Mooodtnta 24 g pebaviou, CH4, KaiyeTal TTARPWG PE OEUYOVO.

H xnuIknA e€icowaon Tng avtidpaong Kauong TToU TTPAYUATOTTOIEITAI Eival N TTIO KATW:
CHs, + 20 —> CO, + 2H,0

(a) Na uttoAoyioeTe Tov Oyko Tou agpiou dlogeidiou Tou avBpaka, CO,, TTou EKAUETAI
o€ ouvonkeg STP. (M. 2)

Mr(CH.) = 16

16 g CH,4 divouv 22,4 L CO,
24 g X=; L X=336LCO;

(0ekTd av douAéwouv e mol)

(B) Na utrohoyioete Tn pala Tou oEuyovou, Oy, TTOU ATTAITEITAI, VIO VO avTIOPACEl TTARPWG,
ME TNV M0 TTavw TToooTNTA CHy. (M- 2)

16 g CH4 avTidpouv pe 2.32 g O,
249 X=;0 X=9690;
(0ekTd av douAéwouv e mol)

MEPOX I'': EpwTtnon 8 (Movadeg 15)
Na atravrioeTe oTnVv EpwTnon 8.
H op0n} atravrnon BaduoAoyeital pe dekatrévre (15) povadeg.

EpwTtnon 8
A. Na oupTTANPWOETE Ta KEVA OTOV TTIO KATW TTiVAKA: (M. 5)
2 UVTOKTIKOG TUTTOG Ovopa katd IUPAC
CH2>=CH; a1Bévio
CH3CH,C=CH BouTt-1-ivio
CH3CH2CH2C|:HCH3 2-ueBuAoTrevTavio
CH3
Cl)H 2-peBuloTTpoTTav-2-6An
CHs (|3 CHs
CH3
CH3C|::CHCH3 2-peBUAoBouT-2-€VIO
CH3




B. H avixveuon tou avBpaka kai Tou udpoydvou o€ hia opyavikr évwaon BacileTal oTnv
avtidpaon Tng kauong. H opyavikr évwon BeppaiveTal o€ SOKIJAOTIKO CwANva A padi ue
Tepicoeia ouaiag X. Ta TTpoidvTa TNG Kauong dIOXETEUOVTAI PUE ATTAYWYO CWAAVA 0€ UOAO
wpoAoyiou, n otroia TrepiExel TNV oucia W (Meipapatikr) didragn 1) Kar 0Tn CUVEXEIQ OTOV
dokipaoTikdé cwAfva B, o otroiog Tepiéxel Tnv oucia Q (Meipapatikh didTagn 2).

MEIPAMATIKH AIATA=H 1 NEIPAMATIKH AIATA=H 2

Na atravTiioeTe oTa akOAOUBA EpWTANATA TTOU APOPOUV TIG TTIO TTAVW TTEIPAPATIKES OIATAEEIC:

(a) Na ypdayete Tov XNUIKO TUTTO KAl TO OVOMA TNG ouoiag X TToU BPIOKETAI OTOV OOKIJACTIKO

owAnva A. (M. 1)
XNUIKOG TUTTOG: ......... CuO.....cevinnn. Ovopa: ....O&eidlo Tou xaAkou (1) .....
(B) Na ypdayete T0 pOAO TNG ouaiag X. (M. 1)

Mapéxel TNV aTTapaiTnTn TTOCOTNTA 0EUYOVOU WOTE VO £XOUME TTARPN Kauon TNG OPYaVIKNAG
évwong. O avBpakag va PeTaTpaTtrei o€ O10EEidIo Tou AvBpaka Kal To udpoydvo o€ vePO.

(y) Na ypdyete Tov xnuikd 10110 TNG ouciag W tTou BpiokeTal oTnv UaAo wpoAoyiou. (u. 0,5)

(6) Na ypawete TN XpwUATIKr METABOAN TTOU TTapaTtnpeital otnv oucia Y. (M. 1)
O Gvudpog BeKOG XOAKOG atrd AeUKOG Ba yivel yaAadiog.

(¢) Na ypawyeTe TTOI0 OUCTQ AVIXVEUETAI PE TNV TTEIPAPATIKA diaTagn 1. (M. 0,5)

(oT) Na ypdyeTe TO GvOua TOU XNMIKOU OTOIXEIOU TNG OPYAVIKNG £VWONG TTOU QVIXVEUETAI UE
TNV TTEIPANOTIKN didTagn 1. (u. 0,5)

() Na ypdweTte Tn XNUIKA £¢icwaon TnNG avTidpaong, TTOU TTPAYUATOTIOIEITAI OTOV SOKIJACTIKO
owAnva B tn¢ meipapatikng didragng 2. (M- 2)

Ca(OH), + CO, —> CaCO; + H,0

(n) Na ypayeTe TO GvOua TOU XNUIKOU OTOIXEIOU TNG OPYAVIKNG £VWONG TTOU AVIXVEUETAI PE

TNV TTEIPAMOTIKA dIAdTagn 2. (u. 0,5)
............... (@ 20 1Y/ 5 oo { o (N
(6) Na ovoudoete TNV oudia TTOU oXNUATICETAI OTA TOIXWHPATA TOU CWARvVa A PETA TO TEAOG
TNG KAUOoNG TNG OPYaVIKNG £vwong. (M- 0,5)
............... XaAKOG ............



. AKUKAOG KOpeOPEVOG UDPOYOVAVOPAKAG EXEI OXETIKA MOpPIaKA Nada 72.
(a) Na uttoAoyioeTe TOV HOPIOKO TOU TUTTO. (u. 1)
Eival aAkévio pye .M. T: CvH2v+2
12v+2v+2=72 =14v=70 = v=5
M.T : CsHao

(B) Na ypdweTte Toug TpEIG (3) CUVTOKTIKOUG TUTTOUG TOU TTIO TTAvVw udpoyovavepaka.
(0. 1,5)

l. CH3CH2CH,CH2CH;

Il. CH3CH2C|:HCH3
CHs

G
[I. CH3C|ICH3

CHs

TEAOZ EZETAITIKOY AOKIMIOY

O AIEYOYNTHZ

Nikog MNMpwToTtrarrag
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