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Odnyiec:
e To eEetaotikd dokipo amotereiton amd 9 oelidoeg
e Noa armavtnBovv kot ta tpia pépn A’, B ko I’ Tov doxipiov
o To eEetaotikd dokipo Pabporoyeiton e 65 povadeg
o Emutpéneton n ypnon po6vo un mpoypoptotiCOUEVOV VITOAOYIGTIKMOV UNYOVAOV
e Agv emutpéneTor 1| ¥pnomn doplwtikod VYPOL 1 S10pO®TIKNG ToUviag
e Noa ypapete poévo pe umie méva

Xpiowa dgdopévas:

YyeTKéG aTopkég paleg Ar:
H=1, C=12, N=14, 0O=16, S=32, C¢=35,5, K =39, Ca=40, Fe=56

I'pappopoproxdg 6ykog, Vm =224 L Ap10pég Avogadro, N = 6,02x10%




MEPOX A': Epomicaigl -4

No amavtioete o€ OAES TIC EPMTNOELS.

KdBe opbn amdvtnon Babporoyeiton pe 5 (mévre) povadec.

Epotnon 1
A. No cOUTANPOCETE TOL KEVA GTOV MO KAT® TIVOKOL. (nov. 2)
opotioo | ApBuog ApBuog ApBuog HAextpovikn
TPOTOVIOV | VETpOVIOV | NAEKTpOVIDV doun
35K 19 20 19 2,8,8,1
BF- 9 10 10 2,8
B. Na ypayete Tt onpaivovy ol ekQpAcELS: (nov. 3)

(o) AtdAvpa yYrwprodyov vatpiov 5% k. (W/iw)
Xg 100g draivpatog yAmprovyov vatpiov tepiéyovrarl 59 yAwprovyov vatpiov

(B) AwdAvpa NaOH 10% «.6 (w/v)
Ye 100mL swervpotoc NaOH mepiéyovrar 10g NaOH

(v) H oyeticn popraxn pélo tov vitpikov o&€og, HNO3, givon 63
H pala tov popiov Tov vitpikov o&gog givar 63 @opég peyarvtepn amo 1o 1/12 g pafeg tov
atopov Tov 12C

Epotnon 2

A. No OVOLAGETE TIG O KATM OPYAVIKEG EVOGELS: (nov. 2)

(1) CH3CH2CH=CH> pout-1-évio
(i) C2Hs a10avio
CH=CCHCHs

(i) |
CHs

CHs

(iv) I
CH>CHCH3

CHs

3-nedvrofovt-1-ivio

2-pé6viofovtavio




B. Noa yapoaxtmpicete ke pio amd 11g akdiovbeg mpotdoelc mg opn 1 AavBaouévn Kot va
OKOLOAOYNCETE TNV OAVTINGCT GOG,.
(o) To vopopB6p10, HF, eivar pun moAik”| opo1omolkn Evoon). (nov. 1,5)
AdOog.
To pépro amotereital amd ATopo PE SLUPOPETIKN NAEKTPUPVNTIKOTNTA, ETOUEVOS 1] EVOIGT)
givar oMK Opo0TTOMK.

(B) 1mol aéprov pebaviov,CHa, ka1 179 aéplag appuwviag, NHz , katalappdvovv 6yko ico
ue 22,4L oe K.X 10 k0béva. (nov. 1,5)
Yoot

» 1mol aéprov CHs kataroppaver 6yko e K.X. 22,41
» Mr (NH3) =17 — 1 mol = 17g, eropévmg ta 179 NH3, kotolapfdvovy 6yko os K.X. 22,41

Epotnon 3

A. (o) Na dgi&ete Tov TpOTO GYNUATIGHOV TG Eveoong petadd 12Mg kot sO ypnoomoumvtog
T0 NAEKTPOVIO. TG eEmTEPIKNG oTIPAdIC (dopég Lewis) . (nov. 1,5)

HAektpovikn douny: 12Mg: 2,8,2 ko s0:2,6

2_
L] L]
Mg ° * O . > Mg 2+ - 0 :
[ ] » LR
(B) T1 €160g deopob dnovpyeital avapesa ota VO ATOOL; Tovtikog deopnog (pov. 0,5)
(v) Na ypdwyete tov ynuikd tomo g Evoong peta&y Mg kot O MgO (pov. 0,5)

B. (o) Na dei&ete Tov TpOTO GyYnpaTIcRoD TG Eveong Hetadd 1H kat 16S ypnoyomoumvog
T nAektpovia ¢ eEmtepikng otiPddog (douég Lewis) . (nov. 2)
HAektpovikn Sopn:  1H: 1 kot 165:2,8,6

He e oo _ e
o\ 1\
+ .gt == HUSIH =—> H-S—H
H L4 . ~,.. ~’ *e
(B) Na ypayete Tov ynukod tomo g évmong petald H ko S. H2S (nov. 0,5)



Epotnon 4

A. (o) No dnAdoete o€ oo S10A0TH, vEPO N TETPEAALO, SLOAVOVTOL KAADTEPO OL TTlO0 KAT® ovoies. (pov. 1,5)

e I . meTpélano
o HC! . vepo
e KBr . vepPo
(B) No d1Kal0AOYNGETE TIC OMOVTIOELS GOG,. (nov. 1,5)

To I2 givan oporomoriki] pun moAK £veON KOl SLIAVETAL KOAVTEPA GE 1] TOMKOVG OLHAVTES OTTMG
TO TETPEAULO.

To HCZ givor oporomolkn molk v Kol OL0AVETOL KOADTEPU GE TOAMKOVS OLOAVTES 0TS TO
vepo.
To KBr gival 10vtiki] £vemon Kot o10AVETOL KOADTEPO GE TOAKOVS SLOAVTES OT®S TO VEPO.

B. No vroAoyicete T oyxetikn poprokn palo Tov mo KOTm pHopiov. (nov. 2)

(1) CL: Mr=2xAr (CY =71

(i) KNOs: Mr=1xAr (K)+1xAr(N)+3xAr (0)=101

(iii) Ca(OH)2: Mr=1xAr (Ca)+2xAr (0O) +2xAr (H) =74
(iv)CH3OH: Mr=1xAr (C)+4xAr(H)+1xAr (0)=32

MEPOX B’: Epotmoceic 5-7

Noa anoavtioete 6 OAES TIC EPOTIOELS.
Kd&Be opOn amdvinon Pabporoyeitor pe 10 (0éka) povaodeg.

Epotnon 5

A. And g mopakdto evooes (1 og VIIL),

(I CO (I1) CH:CH=CH: (1) CsH12 (V) CaCOs
(V) CH=CH (VI) CoHa (VII) CH3CH3 (V) CsHs
Vo YpayeTe : (nov. 1,5)
(i) 800 avopyaveg evdoelg (I CO , (IV) CaCOs
(i) dvo aikivia : (V) CH=CH, (VIII) CsHe
(iii) 300 KopeoUEVEC EVIDOELC (D) CsHiz , (VI CH3CHs3



B. O AléEnc, pabntg g A Avkeiov, TopookeEDACE (nov. 3)
éva dtdivpo KNO3 mg e&ng: KNO3
ZVyioe pe akpifela 259 otepeo KNO3 kot

ta d1éAvoe o€ 759 vepd, Bepuokpooiog 30°C.

To d1dAvpa Tov TOPACKEVAGTNKE ivat

KOPEGLEVO 1) OKOPETTO;

Noa d1kaloAoYNGETE TV ATAVTINGCT GOG, OeiyvovTog
OAOVC TOVG VITOAOYIGOVS GOG.

o -l
6 20 4 80 8 100 120

Awdvtdomra(g ovoias/100g vepov)

Ozppoxpascia (°C )

H dwrvtétnte oo KNO3 6tovg 30°C givan 509 /100g vepov.

I'o To d1GAvpa TOV TOPUOKEVAGTIKE:

259 KNOs duor00nkav og 759 vepov

XJg 100g

X =33.3¢

——>To owdAlvpa givar akOpecTO

a@ov o€ 100g vepov Oeppokpaciog 30°C £rovv drorvOei Mydtepa ypoppapro
(33.39) amo v péyretn mocoTTE OV pPIOPEL va dSredvOei (509).

I'. No vroloyioete:

(o) ™ oyeTikn atopkn pala tov otorgeiov W, av 0,2 mol tov £xovv nala 6,49 (nov. 1,5)
0,2mol ¥ éyovv pata 6,49
1 mol X
X =329
—> Ar =32
(B) ™ pada 1,5%10% popiov SOz (uov. 2)

Mr (SO3) =1x Ar (S) + 3 x Ar (O) = 80

1 mol SOs3 &g pate 80g kan wepréyer 6.02x10%° popra
Xg 1,5x10%
X =19,99 (= 209)
—> Ar =32

(y) Tov dyko mov katarapupavouy og K.X. 2,2 g CO2 (nov. 2)
Mr (CO2) =1xAr (C)+2xAr (0)=44

1 mol CO2 éyer pala 449 kot kotorapfavel og K.X. 22,41
2.29 XL
X=112L



Epotnon 6

A. No GUUTANPOGCETE TO KEVA GTOV TLO KATM TIVOKO TOV 0POPOVV OPYAVIKES EVDCELS:

opYOVIKY éVOoT)

HOPLIKOS TOTOG

CUUTTUYUEVOS GUVTUKTIKOG

TUMOg
AAKAv1o e evBOypapun
avOpakoaAvcido Kot Pe CaH1o CH3CH2CH2CH3s
d€Ka ATopa VOPOYHVOL
AXkGvio pe dddeko dtopa, CHs
VOPOYOVOL KOl TEGGEPT, ATOMAL CsH12
avOpaxo oty KOpLa cAvGida CHsCH2CHCHs
AAxcévio pe €& dtopa CaHe CH,=CHCHa

VOpOYHVOL

(nov. 3)

B. H Mopia peretd 610 £pyactiplo Toug mapdyovteg Tov EXNPEALOLV T SIHAVTOTNTA TOV 0EPIMV Kot

exteAel Ta MO KATO TEWPApOTOL.

(o) Avoiyetl éva aeplodyo avoyvktikd Kot petapépet tepimov 100 mL o motpt

{éoemq.
Na ypayerte:

(i) Tt o Tapatnpoet vo. upPaivel 6To TEPIEYOUEVO TOV OVAYVKTIKOD

Elev0epovovror uearides dypmpov agpiov.

(i) To cvpmépacpo oto omoio katéAnEe n Mapia yio TV enidpacm g wieong ot S1HAVTOT

TOV aepimv

Me v peioon g wigong,  S10AVTOTNTA TOV GEPIMV NELAOVETIN.

(B) Zmn ocvvéyela petépepe mepinov 5 mL avayukTikoy 6€ SOKILAGTIKO GOANvVa Kot BEppave

ehaepd oto Adyvo Bunsen.
Na ypayete :

(i) T 0o TapatnpHoel va GuUPaivel 6TO TEPLEYOUEVO TOV SOKILAGTIKOD COANVA,
Mg ™ 0éppavon, o puearideg mov ehevdep@vovTOL GVEAVOVTAL.
(i) To cvumépacpo oto omoio katéAnEe 1 Mapia yio v enidpaocn ¢ Oeppokpaciog ot

SAVTOTNTA TOV aEPiV

AvENon g Oeppokpacioc mpokaiei peiwon TS SLHAVTOHTNTUS TOV dEPiMV.

(nov. 3)

I'. Atvovtou ta dtoypaupato SIALTOTNTOG H0G GTEPEAS Kol PaG aéplag ousioc. No OmavINGETE TG

O KATW EPMTNCELS.

Avdwtomra (g oveias /100g vepov)

ey mmmmmmennhe

w
o

Y

Oszpuoxpucic ( °C )

(nov. 2,5)



(o) TTota ovoia givar o gvdidAvtn Tovg 20°C ; oveoia A

(B) Xe mowa Beppokpacio ot ovoieg A kat B £xovv v idia Stakvtotnta; 25°C

(y) Moo didypapipa S10AVTOTNTOG AVTICTOLEL GTNV GTEPEN KOl TTOL0 GTNV 0EPLN. OLGIa,
A: agpro B: oteped

(0) IToéon mosoTTO TG Ovoiag B Ba katapfubiotel dtav kopeopévo dtdivpd g yoyel amod
10v¢ 30°C otovg 20°C ; 10g

A. No vroAoyicete mOca Ypoappaplo VOPoEediov Tov Kaiiov, KOH, amaitovvtot yio v mopoackevm
2409 dohvpatog pe meplektikdTta 15% k.. (Wiw). (nov. 1,5)

100g swrvpatog epréyovy 159 KOH
2409 Xg
X =369

Epotnon 7

A. To pebavio,CHa ,givar to kOp1o GVOTATIKO TOV PVGIKOV aEPiOL Kot avTOPA pe To 0&uyovo, Oa,
CUUPOVA LLE TNV TTo KAt ynuikn e€lcwon:
CHsg + 2029 — CO2g + 2H20()

(o) Na vroroyioete ) pnala tov o&uydvou mov amarteiton yio tnv mAnpn kavon 40g pebaviov.

(nov. 2,5)
Mr (CHs)=1x Ar (C) +4 x Ar (H) =16
Mr (O2) =2 x Ar (O) =32
1mol CHs éyswpala 16g
X 409
X=2.5 mol
And v ynpn e&icmon g avtidpaong:
1 mol CHg4 avtidpa pe 2 mol Oz = (2 x 32)g=64g
2.5mol X
X =160g
(B) Na voroyicete Tov 6yKo ToL dto&ewdiov tov dvOpaka, CO2, og K.X. mov Ba mopaybet. (uov. 1)
Ao Vv ymuikn| e&icmon ™ avtidpaong:
Amé 1 mol CH4 mopayovrar 1 mol CO2=22.4L
2.5mol X
X =56L
B. (o) Na Bpeite Tov popiaxod tomo tov aAkeviov mov Exet My = 56. (nov. 1,5)

I'."ML.T. aikeviov = CvH2y
Mr (CvH2v) =56 =vXAr (C) +2vx Ar (H)=12v+2v=14v v=

—> CaHs



(B) Na ypdwyete Tovg mBavodc GLUVTAKTIKOVS TOTOVS TOL. (nov. 3)

H—(|3=(|3—L—(|3—H H—ij—C= f_‘lj_H H_C:F_F_H
I|{ I|{ I|{ H H H CH: H

I'. O muprvag Tov ototyeiov X mepitéyet 7 vetpovia, evd o avidov X3 et Tov 1810 aptdud niextpoviov
LIE TO GTopO TOV GTolyEiov 29 Ne .
Noa vroloyicete tov atoptkd Kot palikd apfuod tov crotyeiov X . (nov. 2)
To otoyyzio 23 Ne £ye1 10p , 10n kou 10e
To avidv X3 &ye1 10 e, emopévag o dropo X £xel 7¢ kau 7p
Atopikog aprOpog = apOpoc p = 7
Molikég aprOpoc = apOpoc p + n =14

MEPOX I'": Ep@tnon 8

No anovinocete oty gpOTNOoN 8.
H opOn andvinon PBabporoyeitar pe 15 (dekamévte) Lovadeg.

A. 5,60 cdnpov, Fe, avtidpovv pe apatd dtaivpa vépoyrmpikov o&éog, HCL . Na vroroyicete Tov
apOpd TV popiov tov aepiov VOPOYOHVOL TOL TAPAYETOL.
Atveton n ynukn e&iocmon g avtidopaonc.
Fe + 2HCt — FeCkL + H» (nov. 2)

1mol Fe éysvpalo 569
X 5.69
X =0.1 mol

A6 v ympun] e€icwon g avriopaong:
Ané 1 mol Fe nopayeton 1 mol Hz (= 6.02x10% pépra)
0,1 mol X
X=6.02x10%2 pépra

B. 6,8 g evBuypappov aikwviov katorappdvouy dyko og K.X. ico pe 2,24 L.
Na vroAoyicerte:
(o) TN oxeTIK poplakn pala Tov aAKiviov (nov. 1,5)
6,89 aixkwiov katarapfdavouv 6yko 2,24 L
Xg 22.4L (=1 mol aixkwviov)
X= 68¢g
—> Mr =68

(B) Tov poprakd tHmo TOL CAKIViOVL (nov. 1)
I 'M.T. aixwviov = CvHav-2
Mr (CvH2v2) =68 =v X Ar (C) + (2v-2) x Ar (H) =12v + 2v-2 -» 70 = 14v - v=5

—> CsHs



(y) Tov apBpd tov atdopmy vopoyovov, H, mov mepiéyovion otny mo wdve palo Tov aAKiviov (pov. 1)
1 mol CsHs  éyew pnaio 68g kan mepréyer 8 x 6.02 x102% Gropa H
6,89 X
X=4.816 x 102 (= 0.8Na ) Gropa H

I'. No ypayete Toug NAEKTPOVIOKOVS TUTTOVG TOV TO KATM EVOCEWMV: (pov. 2)
(i)PCts (i) CH=CH
e T T T TS N
~ : _____ ._ -
CI:._!’ Pee Cl H‘:;;\,C(:. «>CleeH
(o N
Cl

Atvovtat ot atopukoi apBpoi twv otoryeimv: 1H , 6C |, 15P ko 17CL .

A. Tlopaxdto meprypdoetor 1 dadwkosio, mov akorlovOnce évag pabntg yia v mapackevn 250 mL
draAvparog NaOH 0,8% k.6 (W/V).

ZVyioe o€ VaAo ®poroyiov pe Luyd akpiPeiog v mosdtnta tov NaOH, ov eiye voAoyioet,
Kol 10 TpOchece oe mOTNPL LEGEMG TOV TTEPLELYE LKPT] TOCOTNTA OTTOCTAYLEVOL VEPOV. MeTd
1 S1GAVGT TOL GTEPEOD LETEPEPE TO StV [e TN Pondeta ymviov kot yvdivng pdfdov e
OYKOUETPIKT 1A 250 mML. ZvunAnpmoe e amoctayprévo vepd HEXPL TN YopayT.

(o) Na voroyioete v mocdtnta Tov otepeod NaOH, mov {hyioe o pabntigc. (pov. 1,5)
100mL swrdparog mepréyovv 0,89 NaOH
250mL XJg
X=29

(B) Na avagépete d0o AaBN, TOL £KOve 0 LOONTAG KOTA TNV TOPATAVE® TEPOUATIKT O100KAGTIAL.

(nov. 2)
Agv EEmhuve TV VOO ®POLOYiov 6TV ontoia {UYLoE TO OTEPED
Agv £YUVEE TO OLAAVNA TPV VO TO PETAPEPEL OTV OYKOUETPLKT] GLAAN
Agv EEmhuve To ot Pl LEoEMG ,TO YMVI KoL TNV papdo
MeTa TV copmApOon TS OYKORETPIKNG QLAANG HE VEPO EMPETE VA AVOKIVI|GEL TO TEMKO
owaiopa.

YV V V

(y) Katd ) copnAnpmon g oyKOUETPIKNG OLANG pe vepd, Tpootédnke Alyo vepd mdve amd
mv xapayn. To Sidhvpa mov Tpoékvye Ba Exet:
Q) ™ (NTOVUEVT TEPLEKTIKOTNTA
(i) LEYAADTEPT TEPLEKTIKOTNTOL
(ili)  pkpOTEPN MEPIEKTIKOTNTA
No emA&EeTE T GOOTY| ATAVINGT KOl VO, SIKOLOAOYTGETE TNV EMIAOYY| GOG. (nov. 1,5)
(iii) pupoTEPN TEPLEKTIKOTNTO.
To dvdlvpa ToV TOPACKEVASTNKE EYEL PEYUAVTEPO OYKO amd 250ML 07tdTE AVOAOYIKE GE
100mL avticToyyei pikpétepn pala dwwivpévng oveiag.



E. T'a v aviyvevon tov dvOpoaka Kot vopoyovoL GE L0 OPYOVIKY] EVMOOT] YPTCULOTOLOVLE TNV O

KéT® cvokevn kot TG ovcieg X kot \P.

¢ =

b

_ opy. évwon

LY

w
55

(o) Na ypdyete o Gvopol Kot TO XNHKoO TOTo TG ovsiog X;
Ovopa :  OEeidro Tov yorko? (II)
Xnuikog tomog:  CuO

(B) Na ypawyete 10 dvopa kot To ynutkd Tomo s ovsiog P,
Ovopo :  Avudpog Osukoc yoikog
Xnuwkég Tomog:  CuSOg4

(v) [How ypopotikny adiayn topatnpeitor oty ovoia ¥V
A6 aonpo yiveton yorallo (pmwie)

TEAOY EEETAYXHY

Ol EIZHI'HTEX H ZYNTONIZTPIA

Epacpia Ztoiavon

10

(nov. 1)

(nov.1)

(nov. 0,5)

O AIEY®OYNTHX

AMEEavOpog Anuntpiov



