APXH 1HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN
NMANEAAAAIKEZ EZETAZEIZX
HMEPHZIQN & EZIMNMEPINQN FENIKQN AYKEIQN
MEMMNTH 8 IOYNIOY 2023
EZEETAZOMENO MAOHMA: XHMEIA MPOZANATOAIZMOY
ZYNOAO ZEAIAQN: ENTA (7)

OEMA A

MNa 1i¢ Tpotdoelg A1 £wg Kal A4 va ypaweTte 01O TETPADIO 0ag TOV ApIBUO TNG TTPdTAONG
Kal OiTTAa TO YPAUMG TTOU QVTICTOIXEI OTN OCWOTH ETTIAOYN.

A1.

A2.

A3.

1 2 3
210 mpotrivio CH, —C =CH, 1a aropa tou dvepaka 1, 2, 3 €xouv uppIdika

TPOXIOKA, avTioToixa
a. sp®, sp?, sp®.
B. sp’, sp, sp°.
y. sSp°, sp, sp.
5. sp?, sp?, sp°.
Movddeg 5
O péyioTog apIOpdg NAekTpOViwy pe KBavTikoug api@poig N=4, /=2, m, = -1

o€ aTouo TTou BpiokeTal o BepeAiwdn KatdoTaon givai
a. 7.
B. 10.
y. 14.
6. 2.
Movdadeg 5

To vitpuhoBpwpidio, NO,Br, siaomérar cupewva pe Tnv avridpaon:
2NO_Br(g) —» 2NO, (g) + Br, (9).

‘Evag TTPOTEIVOUEVOG UNXAVIOUOG Eival:

NO,Br(g) » NO,(g) + Br(g) apyn avtidpaon
NO,Br(g) + Br(g) - NO,(g) + Br,(g) verivopn avridpaon

O vépog TnG TaxuTnTag TTOU TTPORAETTETAI ATTO AUTOV TOV PNXAVIOUO €ival
a. U=k[NO,Br][Br].
B. u=k[NO,Br].
v. U=k[NO,][Br,].
5. u=k[NO,Br}]*.
Movddeg 5
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APXH 2HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

A4. Aivetal TO YPAPUIKO QACUQ EKTTOUTIAG TOU ATOPOU TOU UBPOYOVOU OTNV TTEPIOXN
TOU OpPATOU, TTOU TIPOKUTITEl ATTO TIG TTAPAKATW ATTOOIEYEPOEIG NAEKTPOVIWV:
nN=6-—-n=2,n=5->n=2,n=4—->n=2kain=3—-n-=2.

434 nm
MTTAE

To MAKOG KUPATOG TTOU AVTIOTOIXEN

oTn MeETATMTWON N = 3 — n = 2 givail

a. 410 nm.

B. 434 nm. 410 nm 486 nm 656 nm

y. 486 nm. 100€G TTPACIVO KOKKIVO

6. 656 nm.

Movddeg 5
A5. Na xapaktnpioeTe TIG TTPOTACEIG TTOU aKoAouBouv, ypdpovTag oTo TETPAdIO 0ag,

OiTTAa oTOV apIBUO TTOU avTIoTOIXEi 0 KABe TrpoTtaon, 1N AéEn XQXTO, av n

TpoTaon eival cwoTA A TN Aégn AAGOZ, av n rpdTaon cival A\avlaouévn.

1. O kataAuTng augdavel TNV TaxUTNTA PIaG avTidpaong KaBwg dnuioupyei pia véa
TTOPEIA yIa TV TTPAYPATOTIOINON TNG avTidpaong TTOU €XEl HIKPOTEPN EVEPYEIQ
gEvepyoTroinong.

2. Ydariké dighupa NaCl cuykévipwong 0,4 M eival 100ToVIKS pE UDATIKO
O1dAupa yAukolng cuykévipwong 0,4 M oTnv idia Bepuokpaacia.

3. Me mrpooBnkn otepeou NaF oe didAupa HF | xwpic petaBoAn Tou dykou
Kal TNG Beppokpaciag, 1o pH Tou diaAUpATOG AUgAVETAI.

4. To xpwua ¢ 6&ivng popeic HA evéc mpwToAuTiKoU BeikTn €TIKpATE TOU
xpwuatog TG Baciknig poperig A~ Tou deiktn 61av o pH > pKa,, —1.

5. Me Tnv emidpaon avmidpacTnpiou Grignard oe peBavain (HCHO) kai
udpdAuaon Tou TTPOIGVTOG TTaPAyETAl DEUTEPOTAYAS AAKOOAN.

Movdadeg 5
OEMA B
B1. a. Na karartagere kard oelpd aufavOuevng ATOMIKNG OKTivag Ta OTOIXEid
7N, 15P, 33As 1Tou BpiokovTtal oTn BepgeAiwdn KATdoTaon, AITIOAOYWVTAG TNV
ammdvinon oag.
(Movdédeg 3)
B. Na ouykpivere v 1ox0 Twv Bacewv NH,, AsH,, PH,, CH,NH, oe

udaTikd dlaAupuara, idiag Bepuokpaaciag, av yvwpidete 6TI N oeipd avg¢nong
TOU +| ETTAYWYIKOU QAIVOPEVOU gival:
H- < CH,— < CH, —
(Movada 1)
Na aITioAoyAoETE TRV ATTAVTNOT 0QG.
(Movdadeg 3)
Movdadeg 7
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APXH 3HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

B2. a. Na avTioTtoixioeTe TI¢ XNMUIKEG ouaieg TNG 0TAANG A pe Ta onueia (€0ewg TNG

B3.

oTAANg B o¢ mrieon P = 1 atm.

2THAH A 2THAH B
CH,OH —253 °C
H, 65 °C
CH, ~162 °C

Na aiTioAoyAoeTe TNV aTTAvINor 00G.
(Movadeg 3)

AivovTal oI OXETIKEG aTOPIKEG pages: Ar(H) = 1, A(C) = 12, A(O) = 16.

B.

a.

‘EOTW N XNUIKA 100ppoTTia

CH,OH (g9) + H,(9) = CH,(9) + H,0(),
n oTroia TTpayuartoTroleital o€ otabepr Bepuokpaaia 80 °C.

Na egnynoete mweg Oa petapfAnBei (Ba augnBei/Ba pelwbei/ba TTapaueivel

oTaBepri) n TOOOTNTA TOU H2 av au¢fooupe TOV OYKO TOUu OOXEiou.
(Movdadeg 3)
Movddeg 6

AlaBéToupe 2 udaTika dlaAvuata A1 kKal A2 €K Twv OTTOIWV TO £va TTEPIEXEI
IOXUPO PHOVOTTPWTIKG 0&U HA kal To dAAO aocBevég povoTTpwTIKO 0gu HB. Mg
TTEXAUETPO PETPAUE TO ApXIKO pH KABE dIaAUPATOC KAl BIATTIOTWVOUME OTI N
TINA Tou pH ¢€ival n idla kalr ota dUo diaAupaTa Kal ion YE 2.

Apaiwvoupe 10 mL ammd 10 KABe didAupa péxpl TeAIkou 6éykou 100 mL kai
cavapeTpaue Ta pH. O1 TIuég KATaypAPOVTAl OTOV TTAPAKATW TTivaKda.

Na Bpeite 1010 SIGAUPO TTEPIEXEI TO IOXUPO OEU Kal TTOI0 TO a0BevEg,
agloTTOIWVTAG TIG METPNOEIG TOU pH TTpIV KAl JETA TNV apaiwon.

(Movada 1)
Na aiTioAoyAoeTe TNV ATTAVTNON 0QG.

(Movadeg 2)

27N ouvéxela iool Oykol TwV d1aAupaTwy A1 kKal A2 oyKopeTpouUvTal PE TO idI10
mpéTuTro udatiké didAupa NaOH cuykévipwong ¢ M, katavaAwvovTag péxpl
TO TEAIKO onueio oykoug V1 kal V2 avTtioToixa atro 1o mpoTuTro didAupa.

Mivakag
AidAuvpa A1 AidAvpa A2
apxIiko pH 2 2
pH apaiwpévwy diaAupdTwy 2,5 3
mL Siahupato¢ NaOH mou Vi ml Va ml
KOTAVOAWONKE WG TO TEAIKO onuEio
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APXH 4HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

lNa Toug 6ykoug V1 kal V2 1I0XUEL:
i) Vi> Vo2 ii) Vi = V2 iii) V1 < V2

Na emIAEEeTE TNV 0POR aTTAvTnon.
(Movada 1)

Na aITioAoyAOETE TNV ATTAVTNON 0AG.
(Movdadeg 2)

OAa 1a diaAupata Bpiokovtal e Bepuokpacia 6 = 25 °C kal Ta dedouéva ToU
TTPORAARMATOG ETITPETTOUV TIG YVWOTEG TTPOCEYYIOEIG.
Movddeg 6

B4. 'Eotw n Tapakdtw au@idpoun avrtidpaon, n omoia Aaupdvel xwpa oe Eva oTtadio
Kal TTpog TIG OUO KaTteuBuvoelg, eival dOnAadrh atrAf avTidpaon Kal TTPog TIG dUO
KaTeEUBUVOEIG:

k,, Ea,

2A(g) + B(g) #—Eaz—) A,B (g), AH?>0.

a. Edv n mpog 1a de€1d kateuBuvon uttodeikvUeTal JE ToV OEIKTN 1 KAl N TTPOG TA
aploTEPA KATeubuvon UTTOOEIKVUETAI PME TOV OEIKTN 2, VO XOPOAKTNPIOETE TIG
TTPOTAOCEIG TTOU akoAouBouv, ypdeovTtag oT1o TeTPpAdI6 oag, diTTAa OTNnVv
€vOEIENn TTOU avTIOTOIXEI 0€ KABE TTpdTAOCN, TN AEEN ZWOTO, AV N TTPOTACN
givar cwotn, N TN AéEn AdBog, av n TpoTaon civalr AavBaopévn.

i AH10 = —AHg, 4TToU AH1O, AH;J Ol AVTIOTOIXEC TIPOTUTTEC EVOAATTIEC
TWV avTiIOpAoEWV.
ii. Ea,=Ea,+ AH10, omou Ea,, Ea, o1 avriotoixeg evépyeieg
EVEPYOTTOINONG TWV AVTIOPACEWV.
iii. Kc = k1 k2, 6TToU Kc n 0T1aBepd TNG XNUIKAG I00PPOTTIAG KAl K1, k2 Ol
oTaBEPEC TAXUTNTAG TWV AVTIOPACEWV.
(Movadeg 3)

B. Na aitioAoynoeTe TIC ATTAVTAOCEIC 0QG.

(novadeg 3)
Movddeg 6

OEMA I

r. a. Houpia (H,NCONH,) avnidpa pe vepod (H,O) oe kataAAnAeg ouvBrikeg Kai

TTPAYUOTOTIOIEITAI N avTidpaon TOU TIAPIOCTAVETAlI MPE Tn BepuoxNMIKA
egiowon (1):

H,NCONH, (ag) + H,0(¢) — 2NH,(g) + CO, (g), AH® (1)

Na utroAoyioeTe TO TTOOO TNG BepudTNTAG TTOU EKAUETAI fj ATTOPPOPATAl ATTO
TNV avtidpaon 6 g oupiag cUpQwva Pe Tn BeppoxnMikn egiowan (1).

(Movdadeg 5)

AivovTal oI TTPOTUTTEG EVOQATTIEC OXNMATIOUOU:
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ra.

r3.

APXH 5HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

AH®(NH, ()= — 46 kJ-mol™
AH?(CO, (g))= —394 kJ-mol™
AH®(H,NCONH, (ag))= — 320 kJ-mol”

AHC(H,0(¢))= — 286 kJ-mol”
Kal Ol OXETIKEG aTOPIKEG padeg: Ar(H) = 1, A(C) = 12, A(N) = 14, A(O) = 16.

B. H apupwvia (NH3) TTou Trapayetal diaBifdletar oe doxeio oykou 0,5 L kai
avTidpda e mepiooeia ofeidiou Tou xaAkou (CuQO), oméTe Tpayparotolgital n
avTidpaon TToOU TTAPICTAVETAI PHE TNV giowon (2):

2NH,(g) + 3CuO(s) — N,(g) + 3Cu(s) + 3H,O(¢) (2)
Ze xpovo t = 10 s éxel dlaotaoTei 10 20% Tng ToodTNTag appwviag (NH,).
Na mpoodiopioete Tn péon TaxuTnTa TG AVTIdOPAONG KAl TN MEON TaAXUTNTA
karavalwaong Tng appwviag (NH,) oto xpoviké didotnpa Twv 10 s.

(Movadeg 4)
Movdadeg 9

2¢ doxeio oykou V Kkal o€ Beppokpacia B °C mpayuaTtoTtroleital n avridpaon Tou
TEPIYPAPETAI ATTO TN XNUIKA £€iocwon (3):

FeO(s) + CO(g) & Fe(s)+ CO,(g) (3)

£Tn 8éon Tng XnuIKNAG 100ppomiag utmapxouv 0,25 mol CO, 1,25 mol CO,,
0,25 mol FeO kai 1,25 mol Fe.
Na utohoyioete Tnv moodtnTa Tou CO, oe mol, Tou Tpémer va amopakpuveEei

até 1o doxeio TNS avTidpaong oTny idia Beppokpaaia, waTe n Tooétnta Tou CO

1

oTn véa Béon Ico0ppoTTiag va givail 10 g ¢ ToootnTag Tou CO otnv apxikn Béon

™G XNMIKAG I00PPOTTIaG. MovBec 6
ovadeg

2.€ Tpia doxeia TTePIEXOVTAI TA TTAPAKATW MiyMaTa.

1) AiBaviké ogo (CH,COOH) kai pebavarn (HCHO)
2) MeBaviké 0§ (HCOOH) kai mpomravevn (CH,COCH,)
3) ABavoin (CH,CH,OH) kai mpomavain (CH,CH,CHO)

Ké&Be doxeio mepiéxel éva amod Ta Tapamdvw Piyparta, dia@opeTiké To KaBéva. Ta
OUCTATIKA OTO KABE piypa dev avTidpouv PETALU TOUG.

Na mmpoodiopicete Tn diadikaoia Yye TNV OTToia O TAUTOTTOINCETE TO TTEPIEXOPEVO
TOu KABe doxeiou, 6Tav £xeTe 0Tn d1ABECN OQG:
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APXH 6HZ XEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

e Y3ariké SiaAupa 6&ivou avBpakikou vatpiou (NaHCO,) — (AiGAupa Aa)
e Y3arik6 didAupa 1wdiou (1,) o udpoteidio Tou vatpiou (NAaOH) - (AiGAupa As)
(Movadeg 6)

Na ypdwyete TIG avTIOPACEIGC TTOU TIpAyUATOTTOIOUVTAlI OTO MHiypa (2), otav
TTpooTedei diGAupa Aa kal étav TTpooTedei didAupa As.
(Movadeg 4).

Movdadeg 10

OEMA A

A1.

A2.

A3.

Ta 3,79 KopsopévnGg HovooBevoUg Kal  TpwToTayouc aAkooAng A
(C H,, .CH,OH) avnidpouv mAnpwg pe udatikd didhupa KMnO, mapouaia

H,SO, kai mapdyetar o0&y B.

To 0é0 B amopovwveral kai diapiBaletal oe 120 mL udatikoU diaAuparoc NaOH
ouykévipwong 0,5 M é1o1 woTe va Tpokuyel didAupa Y1. H moodétnta tou NaOH
o710 Y1 TToU TTEPIOOEVEI HETA TNV avTidpaon pe 1o ofU B amaitei yia tnv  mAfpn
e€oudeTépwon TNS 50 mL udatikou diaAvpato¢ HCl cuykévipwong 0,2 M.

Ma v évwon A 1ox0s!:

n.H,80,, 170° C +H,0
A > T > A

— H2O H+ kUpto mpoidv

eV yia TNV évwon A 1ox0el o1 dev ogeidwvertal pe udatikd didhupa KMnO,

mapoucia H,SO, xwpig didomaon tng avepakikrig TG ahucidag.

a) Na Bpeite TOv YopIokd TUTTO TNS AAKOOANS A (Hovadeg 5).

B) Na ypAWEeTe TOUC CUVTOKTIKOUC TUTTOUC TwV opyavikwv eviwoewy A, T kar A
(Movadeg 3).

Movddeg 8
Ta 3 g mpomavoing (C,H,OH) ogeidwvovrar mAfnpwg pe 70 mL udatikoy

1
diaioparog K,Cr,O, ouykévipwong 3 M, mrapoucia H,SO,, kai oxnparigetal

Miypa aAdelidng kal o&€og.

Na utToAoyio€ETE TO TTOOOOTO PETATPOTING TNG TTPOTTAVOANG O€ 0&U.
Movddeg 6

Ydartiké diahupa CH,COOH ouykévipwong 0,1 M kar éykou 2 L avapiyvieTal

pe udatiké diahupa Ca(OH), ouykévipwong 0,05 M kai 6ykou V omére
TTPOKUTITEI pUBPIOTIKO Bi1dAupa Y2 pe pH = 5.
Na utroAoyioete Tov 6yko V' tou diaAupatog Ca(OH),.

Movddeg 6
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APXH 7HZ ZEAIAAZ
HMEPHZIQN & EXMEPINQN MF'ENIKQN AYKEIQN

A4. MpooBétoupe oe vepo 0,01 mol CH,ONa wote va mpokdyer udatikd didAupa

oykou 100 mL (d1dAupa Y3).

Na utroAoyioeTe 10 pH TOU diaAUpaTog Y3.

Movddeg 5

AivovTai:

e Ky=10"4

e Narto CH,COOH: K.=10"*

® Ol OXETIKEG ATOMIKEG padeg: Ar(H) =1, A(C) = 12, A(O) = 16.

OAa 10 dlaAupata BpiokovTtal oe Beppokpacia 6 = 25 °C kal 1a dedouéva TOoU
TTPORBANMATOG ETMITPETTOUV TIG YVWOTEG TTPOCEYYIOEIG.

AHTIEZ (via Toug e€eTalopevoug / T1g e€eTalOMEVECQ)

1.  Z10 €§WQ@UAAO va ypAyeTe TO €CETACOPEVO PABNUA. ZTO ECWPUAAO TTAVW-TTAVW Va
OUMPTTANPWOETE TA ATOPIKA OTOIXEId padnTr). ZTNV dpXf TWV ATTAVTACEWV CAg Va
YPAWETE TTAVW-TTAVW TNV NUEPOMNVIa Kal TO £EETACOMEVO PABNUA. N Unv avTiypAayeTe
Ta BEPaTa oTo TETPADIO KAl VA Un YPAWETE TTOUBEVA OTIG ATTAVTHOEIG 00G TO Ovoud 0agG.

2.  Na ypdyeTe TO OVOUATETTWVUNO OOG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWY, QUECWG
MOAIG cag TmapadoBouv. Tuxov oOnupeEIWoEIS cag TTavw oTta Bépara dev Ba
BaduoAoynBouv oe Kapia mrepiTTwon. Kard tnv atroxwpenor] oag, va TTapadwoETE
Madi ME TO TETPADIO KAl TA PWTOAVTIYPAPQ.

3. Na amravtioete o010 TETPASIO O0aG 0 OAa Ta BEPATA POVO e PTTAE 1) pOvo pe paupo
OTUAG pe peAdvi TTou dev ofrvel.

Kd&Be atrdvtnon emMoTnUOVIKA TEKUNPIWKEVN €ival ATTODEKTT).
5. Aidpkeia e€étaong: TpEIS (3) WPES PETA TN dIAVOUL TWV GUTOAVTIYPAPWV.
6. Xpovog duvaTtrig ammoxwpnong: 10.00 Tr..

2A2Z EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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