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PAAEVILX ZBEpT
Qélﬂ 1°1.1. No cupnAnpwBei to akdAouBo keipevo pe tnv KatdAAnAn Aé€n,

apLOpo f tono:

A. Ot Stapoplakég duvapelg opeidovtal otn SutoAikr porr () mou epdavilovv ta
HOPLA TWV OLLOLOTIOALKWVY XNHWKWV eVWOoewV. Ooo peyaAltepn Tl 1 epdavilel éva
HOPLO, TOOO LOXUPOTEPEC €lval Ol SUVALELG TTIOU AVATITUGOOVTAL HETAEY TwV Hoplwv
tou. Awakpivovtal oe dsopolg Van der Waals, oL omoiot givat acBeveic deopol
NAeKTpooTATIKAG ¢UoNG MeETAEU OutdAwv popilwv, [ Tapodikwv OumoAwv R
ETIAYOUEVWY SUTOAWV Kal o€ §eopoUG UOPOYOVOU, OL OTIOLOL AVATTTUCCOVTAL LETAEY
SimoAwv poplwv ta onola €xouv H aneuBeiag evwpévo pe N,O 1 F, Le anmotéAeoua o
S8eopoC va elval LoxupA TOAWUEVOG.

Ou duvapelg dtaomopdg  London avamtuooovtal PETAEU LN TTOALKWY HOopPLwy, Ta
oTola. 0€ KATOLO XPOVIKI) OTLyUN €XOUV UETATPAmEel O apodIKA 1} O eMayoOUeva
SimoAa.

H wox0¢ twv duvapewv London efaptdatal and tnv moAwoiuotnta, dnAadn tnv
€UKOALa e TNV omola To NAekTpoviako védog pumopet va dtatapayxtel, SnAadn amnod tnv
OXETLKA HOpLaKA HAlo KoL TNV YEWUETPpLla Tou popiou. MNa mopadelypa PeTafl Twv
popiwv tou wdiou (1?7 1) avamtvooovtal Loxupotepec Suvapelg London amod autég
Tiou avarttiooovtal HeTafl Twv popiwv tou YAwpiou( 37Cl), yioti éxel peyahUtepn M.
Entiong to peBuioBoutavio epdavilel acBevéotepe SUVAELG LETALY TWV LOPLWV TOU
OO TO LOOUEPEG TOU TIEVTIAVLO, YLATL Ta eUBUypappa Kat pn dtakAadlopéva popla
gudavilouv Loyupotepeg Suvapelg dtaomopag n London.

Oa TpEMEL va oNUELWBOEL OTL O£ KATIOLEG TIEPUTTWOELG oL Suvapelg London, oL omoieg
€€aPTWVTAL QMO TNV OXETIKN Hoplakn palo Tng ouolag, emnpedlouv To OnUELo
Bpaouol Twv SUTOAWV poplwy TEPLOCOTEPO Ao TIG SUVAUELS SutdAou- dutdlou. MNa
napadelypa 1o onueio Bpaopou tou HCl gival yapnAotepo amod To onueio Bpacuou
Tou HI, mapott to 17Cl eivat o nAektpapvntiko, yiati Bploketal otnv 177 opada kat
v 3" Meplodo tou MM, evw Tto s3l Bploketat otnv 17" opada kat tnv 5n Mepiodo
tou M.

B. OLAeopol Y&poyodvou €xouv we amoTeAECOTA TNV aUénon Tou onueiou Bpacuou,
Kat tnv auvénon tng¢ SlaAutdétntag oto vepo, OSotL n SldAuon ulag ouoiag
ETUTUYXAVETOL OTOV N LOYXUG TWV EAKTIKWY SUVAHEWY HETAEY TWV Hoplwv SLoAUTH —
SLoAupévng ovolag elvat HEYOAUTEPN Ao TNV LOXU TOUG UETAEY TwV Hopilwv SLaAUTH
- StaAutn kot StaAlupévng ouaiag - SLaAupévng ouoiag

MNna mapddelyua, to onueio PBpacpol tou vepol eival vnAdtepo TOoU onueiou
Bpaopol tou udpodBEeLoU, TTAPOTL EXEL UIKPOTEPN OXETIKN LopLakn pala, ylati petal
TWV Hoplwv Tou vepoUu umadpxouv beopol ubpoyodvou. Emiong, petaly tng 2-
T(POTIAVOANG KAl TOU LoOUEPOUC TG atbulopeBuloalBépa oto vepd Slalvetal n 2-
T(POTIOVOAN, ylatl oto poplo TNG umapxel H evwpévo pe O, PE QMOTEAECHA VA
avamntuooovtal decpol udpoydvou E To VEPO.

I. Katd tnv dtdAuon piag Lovikng évwong, Omwe éva AAag, 0To VEPO TO KPUOTAAALKO
TMAEY U KaTtooTpEdeTal e€attiag NG HEYAANG TTOALKOTNTOC KAl TOU UIKPOU peYEBOUC
TWV HOoplwv TOU VvePOU Kal TO LOVIA ToOU TPolTdpxouv otov KpUOTAAAO
ehevBepwvovtal. To datwvopevo ovopdletal Oidotacn. Ta wovta oto SldAuvpa
neplBailovtal and oplopévo aplbuo popiwv H,O, ta omoia cuykpatouvtal LE
Suvapelg Lovtog-6utolou popilou kot ovopalovtal ebudatwUEVa LOVTA.
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Ma mopadetypa katd tnv dtdAuon tou Ca(OH); Ta wovta Tou SltaAUpatog ival otnv
Hopdn: [Ca(H20)x]** kat [OH(H20)y]".

1.2. Aivovtaita otoweia: 1H, 5F, 35C1, 14N, 180, 82Br, 1271,33Na, 23M g, 12C.

A. Na avtiotolynbouv oL XNUIKEG EVWOELG TNG OTHANG A pe ta onueia Bpaopol oe
niieon 1 atm otnv otiAn B, to €ido¢ twv deopwv otn otnAn [ katl to €idog Twv
Slopoplakwy SuVAPEWY TTOU avamTUooovTaL oTnV oThAn A.

JA e __/r ___ |A

NaCl -85,0°C | IovTikdg AindAou-AindAou
2 | HF -34,4°C | MoAwpEVOG OPoIONOAIKOG | London
3| F2 1412,0°C | Mn noAIKOC opoIonoAIKOC | Aeoudg YOpoyovou
4 | MgCl2 | -188,4°C Kapia
5| Clz +20°C
6 | HCI 1465,0°C
Al1-B6-I'1-A4
A2- B5-I2-A3
A3- BA-[3-A2 YTI:EVGI{JELGQ: H A'r siva’t ion pe tclxv ua(u«')’
apOuo (A) yia éva Llodtono evog otolyeiou
A4- B3-I1-A4 KalL giva 1000 peyalltepn 660 peyalUtepn
A5- B2-I3-A2 €lvat n T tou A yua to Ppucotko otolyeio, To

omoio elval peiypa Twv LooTOMWY Tou.

A6- B1-I2-A1

avtlotoiylon va e€nynbel n Stadopa
ota onueia Bpaopou HF - HCI.

To HF €xeL aneuBelag evwpévo Atopo H pe to moAU nAekTpapvnTIKO ATouo tou F ue
anotéAeopa va oxnuatilel Seopolg ubpoyovou PeTAly Twv Hopilwv Tou, oL omoiol
elval Loxyupotepol amod toug deopoug dutdAlou- SutdAoU oU avanmtlooovToL LETAEY
TwV Hopiwv tou HCI, pe amotéAeoua va anatteital LeyoaAUTEPN TIOCOTNTA EVEPYELAC
yla tnv SLdomacn Toug Kal To onueio Bpacpol va eivat uPnAotepo.

Ze KAOe nepintwon avantuooovtol Kol SUVALELS SLaoTtopAG.

I. To HBr kot to HI €xouv onueia Bpaopou avtiotowya -66,4°C kat -35,5°C (1 atm). Na
€€nynBei n Stadopa ota onueia Bpacpov HCI - HBr kat HI.

To onpeio Bpacpol Twv SUTOAWV Hopilwv eMNPEAETAL TOCO ATIO TNV TIOALKOTNTA TWV
Seopwv, 600 KoL amo tnv L Twv deopwv London, oL omoieg e€aptwvtal amo thv M.
TNV mepimtwon tTwv poplwv tTwv HX, mapdtt to YAwplo £ival To o NAEKTPAPVNTLKO
amo To TPl Kal To wdlo To Alyotepo NAEKTPAPVNTIKO, N Mrui> Mrue> Mina, HE
anotéAeopa ot deopol London va eival oAU woxupotepot oto HI kat va kaBopilouv
To onuela Bpaopov.

A. Me Baon tnv mponyoupevn avtiotoiylon va génynbel n dadopd ota onueia
Bpaouou NaCl — MgCls.
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Elval ovtikég evwoelg, al\a n Stadopd nAsktpapvntikotntag petatu Na-Cl, sival
peyaAutepn amnod tnv dtadopd nAektpapvnTikotnTog LeTall Mg-Cl, pue amotéAeopa to
NaCl va €xet upnAdtepo onpeio Bpacpol, MoPOTL EXEL LLKPOTEPN M.

1.3. Na xopaktnplotolv ol akOAoUBEC TPOTATELS WG 0pBEC 1 AavBACHEVEC KOl VL
attiohoynBet n emiloyn oag:
1. AlapoplaKkéG SUVALELG OVATTUOOOVTAL LOVO HETOEL SIMOAWV popiwv:

AavOaopévn: avantuooovtol kKot deopol London r Staomopdg petall mapodikwy n
EMAYOUEVWV SUTOAWYV, KaBwG Kot deopol petatl SutdAou popiou Kal LOVTOG.

2. To aéplo N3 €xeL TOAU ULKPOTEPO ONUElo Bpacpou amo to eniong agpto NO, mapoTtl
€XOUV TIOPATIANOLA OXETIKN HopLaKn pala.

OpOn: 10 onueio BPacHoU TwV OPOLOTIOALKWY oucLwV kKabopiletal amnd v LoxV Twv
Stapoplakwv Suvapewv. Metafl Twv popiwv Tou Ny avamntiooovrtol a.obeveic deopol
London 1} Staomopadg, evw HETAEY TwV MOAKWV popiwv Tou NO, Loxupotepeg SUVAUELS
Sumtodou- dutdAou.

3. OLTtOAKEG eVWOEeLG SLaAvovTal TTOAU TIo EUKOAX OTOUC N TTOALKOUC StaAuteg, SLotl
Ta avtiBeta €Akovral.

AavOaopévn: n SLGAUCN MLAG OUGCLOG ETITUYXAVETAL OTAV N LOXUG TWV EAKTIKWY
Suvapewv petafy Twv poplwv SLaAUuTn — SLaAupEvng ouaoiag sivat peyaAltepn amo
™V oYXV Toug METAEL Twv Hopiwv SLaAlTn - SlaAutn kot SltaAupévng ouoiag -
SLoAUPEVNC ouoLag, EMOPEVWE «Ta OpoLa SLaAUouy Ta GpoLa».

4. OAeg OL XNUIKEG EVWOELG ME TIOAWUEVOUG OUOLOTIOALKOUG SE0UOUG oxnuatilouv
S6eopouc SutoAou- SutdAou PETAEL TWV Hopilwy TOUG.

AavOaopévn: n SumtoAikn pomn gival SLavUoUaTIKO PEYEBOC Kal TO HETPO TNC Elval To
SlavuopaTIKO ABpolopa TwV SUTOALKWY POTIWV OAWV TWV SECUWV. YITAPXOUV EVWOELG
LE TIOAWMEVOUG OUOLOTIOALKOUC SECOUC, OTLC OTIOLEG TO SLOVUOUATIKO ABpoLlopa TwV
SUTOALKWY pomwv OAwV Twv deopwv eival 0, SLOTL AOYyw TNG YEWUETPLOC TOU popilou
Toug aAAnAoegfoubetepwvovtal: Toug, Mo mapadelypa oto CHs4, TO omoio eivat
tetpaedpkd e€attioc tou sp? uBpLBLopol Twv avBpdkwyv, oto COz To omoio eival
YPOUULKO e€artiag tou sp uBpLldLopol Twv avopdkwv.

5. Ot SlopoplokéC SUVAUELS OL OToieC avamtuooovTol HETAEU TwV Hoplwv €vOg
CWHATOG O€ UYPH KATAOTOON EVAL LOXUPOTEPEC ATIO AUTEG TTOU QVOITTUCOOVTAL OTAV
elval og aépla kataotaon.

0p0OR: Ta popLa Twv LYpwV BPLoKOVTOL € KOVTLVOTEPEG ATIOOTACELG OTTO TAL LLOPLAL TWV
aeplwv KoL Kwvouvtal ALYyOTEPO, HE QIMOTEAECHA VO OVATITUGOOVTOL LOXUPOTEPEC
Slopoplakég SuVapELC.

6. To onueio Bpaopou tou CO, eival oAU xaunAdtepo amnod tou H,0, wg anotéAeopa
ToU UBPLSLIOUOL Tou 12C, mapdTL N Mrcoa=44 kat N My 120=18.

0p0R: 2to CO2 o avBpakag oxnuatilel SU0 SLMAOUC OUOLOTIOAKOUG SECUOUG UE Ta
U0 ofuyova, e amotéAeopa 0 UBPLOLOUOG Tou va ival sp. O sp UBPLOLOUOC WG TTPOC
TNV YEWUETPLO TOU E€lval YPOAUMLKOG, UE QMOTEAECHA Ol SUTOAIKEG POTEC TwV
TIOAWUEVWVY OHOLOTIOALKWY Seopwv va aAAnAosfoubetepwvovtal. AvTIBETWE oTo
HOPLO TOU vepPOU oL deopol oxnuatilouv ywvia kat n SutoAikr) pormn elval e€alpeTIKA
HEYAAN, e amoTEAECUA VA €XEL TTOAU uPnAdTEPO onueio Bpacuou.
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7. Ta @Aata gival oteped, yloti PeTafl TwWV MOPLWV TOUG OVATTTUGOOVTOL LOXUPEC
SlLopopLlakeéG SUVALELG.

AavOaopevn: ta alata ival LOVTIKEG eVWOEeLG Kal Sev udilotatal n €vvola Tou popiou,
aAAQ TOU KPUOTAAAOU OTOV OTIOLO €VOl GUVOAO BETIKWV LOVIWV EAKETOL UE SUVALELG
NAEKTPOOTATIKNG PUONC ATO €val CUVOAO OPVNTIKWY LOVIWV UE ATIOTEAECHA TO AAQC
va elval oteped Kal KPUOTAAALKO.

8. O tetpayAwpavOpakag (CCla) eival e€apeTIkOC pn MOALKOS SLHAUTNG.

0p0On: >tov TeTpaxAwpavOpaka o avbpakag oxnuatilel 4 o deopolg pe 4 Atopa
XAwpiou pe sp® uBPLOLOUO, 0 omoiog Exel TeTpaedSpIKr SLATaln, HE OMOTEAEOUO N
ouviotapevn SutoAikn pomr va ivat 0. Emopévwg otov TeTpayAwpavOpaka pmopouv
va SLaAuBoUV N TTOALKEG EVWOELG KOLL OTOLXELD, OTIWC TO Bry, S10TL «Ta opola StaAvouv
TOL OpOLaY.

1.4. >tc akdlouBeg epwtroEeLS va eTAeyei n opBr amdvtnon:

A. OL akOAOUBEC XNULKEC OUCLEC €XOUV TIAPATIANCLEG OXETIKEG LOPLOKEG HAlEG: A:
npomavio, B: SiuebBulaBépag, M aBavoAn, A: yAwpopebavio. Tnv peyalltepn
SLoAuTOTNTO OTO VEPO TNV EpdavVileL:

B. To onueio Bpaopol pag uypng XNKLKNG ouoiag o€ oplopévn mieon eaptatadl:
o. povo amd v B. ano mv vy. anod UG
OXETIK  MOPLOKA TIUKVOTNTA TNG EVOOLOPLOKEG
pala SUVAUELG

I. Anto TIg akOAOUBEC XNILKEG ouoieg bev umopel va oxnuatiost Seopolg udpoyovou
HETAEL TWV poplwv TNG N:

. CH3CH,CH,NH, _ y. CH3COOH 8. (CH3)2CHOH

A. O tetpaxAwpavOpakag (CCls)eivarl e€atpeTikog SLAAUTNC yLa:
a. to HCl B. to NaCl

6. tnv NHs

E. Zta Suthava pafdoypdppata Sivovtal ta onpeia fpacpol

, P B, Ypauu , nH Bp' W 120 EHMEIA BPAZMOY
Twv evwoewv Boutavio, pebBulompomnavio, 2-mpomnavoAn, 1- SE OC
T(POTIAVOAN o€ oplopévn mieon. H opBn avtiotoixion ota
onueia Bpaouou eival:

100

80

ol. A-Boutavio B. A- ueBulonpomndvio
B- pebulonpondvio B- Boutdvio 60
-1 -mpomavoAn -2 -mpomavoAn 20
A- 2-mipomavoAn A- 1-mpomavoin
8. A- peburomnpomndvio 20
B- Boutavio
0 = EA mB
-1 -mpomavoAn I r A

-20
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1.5. A. Aivovtaita otoeia: 1§50, 32S, 3%Fe, $3Cu, $5Z 13F, 82Br

a. Na e€nynoete ylati to H,0 kat to H,S €xouv moapopoLla YEWHUETPLO KOL 0T CUVEXEL
va aLtloAoynoete av eival owoto A Aabog otLto HaS éxel unAdtepo onueio Bpaouou.

To g0: 15225%2p* kat 10 16S: 15225%2p*3s23p* Bpiokovtal kat ta SVo otnv Sl opdda
tou M.M. kat €xouv (6lo aplOuod nAektpoviwv otnv efwteplkr oTIPada, EMOUEVWC
€XOUV TOPOUOLEG LOLOTNTEC KOl oXNUATI{OUV XNUKOUC SECHOUC e TNV (dLa YyewETpLa.
Metafl twv popiwv tou H,0 avamtuooovtal loxupol deopol udpoyovou, ylati to H
ouvdéeTal Pe To TOAU nAektpapvntiko O, evw oto Uoplo tou H,S avamtuooovtal
aoBevéotepol deopot Van der Waals pe anmotéAeopa 1o onueio Bpacpol tou va ival
XOUNAOTEPO. AavOaopévn.
B. Na meplypadetl to €idog Twv Seouwv mou Ba pnopovoav va oXNUATICOUV PETAED
TWV popiwyv Toug Ta popLla Tou Fz Kot Ta popLa Tou Bra. Moo amo ta dUo otolyeia Ba
€xeL uPnAoTePO onpeio Bpacpou Kal ylati;
To F kat 1o Br oxnuatifouv 1 pn moALlkd OUOLOTIOALKO SECUO HETAEY TWV ATOUWY TOUG
(ue emkaAudn 2p-2p kat 3p-3p avtiotoya). YYnAotepo onueio Bpaouou sudavilel
T0 Bry, yati petaft twv popiwv toug avamtvooovtatl duvapelg London, oL omoleg
elval Loxupotepeg, 600 1o PeydAn eival n M, ( n omola eival t6oco peyalutepn 600
HEYAAUTEPOG €lval 0 Hallkog aplOuog A).
B. Ta onueia Bpaopou: 36°C kat 9°C avtiotol ouyv
OTLG SUTAQVEG OpYAVIKEG EVWOELS. Na ovopaoTtouv 2 g
KaL va OVTLOTOWLOTOUV N KaBepia oto onpeio M
Bpaouou 1tNG. Na atttodoynBel mARpwg n
avtlotoixlon.
MENTANIO kat AIMEGYAOMPOMANIO avtiototya. To mevtavio €xeL onueio Bpacuol
36° C, ylati ta euBUypapUa LN TIOALKA LOPLOL EXOUV LOXUPOTEPECG SUVAELG SLACTIOPAG
HETAEL TWV poplwv Toug armo ta StakAadlopéva pe da M.,

. Me kataAutikr) udpoyovwon U0 AKUKAWV Loopepwv A Kat B Tou tumou CsHio,

TLOPAYOVTAL OL OPYOVIKEC EVWOELC [ Kal A pe onueia Bpaopol 36,3 kat 27,9° C
avtiotolya. Ta A kal B pmopouv va ivat avtiotoya:

A. 1-mevtévio B. pEBUAO  -2- A. pEBUAO  -2-
Kol Boutévio kol 2- Boutévio kat pEBUAO -
2- EVTEVLO TLEVTEVLO 1-Boutévio

Na attioAoynBel mAfpwg n emloyn.

Emeldn) ta mpoilovta eival woopepr, SnAadn €xouv da M, ouTtd TIOU €XEL TO
unAdtepo onpeio Bpaopou, Snhadn n I Ba mpémnet va eival Alyotepo StakAadLopévn
arno tnv A, 810TL Ta euBUYpPAUUA U TIOAKA UOpLAL €XOUV LOXUPOTEPEG SUVAUELG
Slaomopag petafl Twy popiwv Touc amnod ta dtakAadiopéva pe (dta M.
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2.1. No oupmAnpwBel TO

okOAouBo  Kelpevo pE TNV
KATtAAANAn A€€En, aplBuo n tumo. ' ,

A. Qopwon ovoudletal 1o ' xmv“‘_.

dawvouevo ™mg S1ENeuong ‘

MEPLOCOTEPWY  Hopiwv  SlaAvTn, = =\

arnod tov SLaAUTn mtpog to SLaAupa =

N and to StaAupa NG UIKPOTEPNG

1TpO¢ T0 StaAvpa TN PeEYOAUTEPNG CUYKEVTPWONG, OTaV 0 SLAAUTNG Ko To StdAupa i
ta 6Uo SlaAupata Bplokovtal og emadr HECW NUUTEPATHG LEUBPAVNG.

To ¢dawvopevo TN WOHWONG €XEL WC QATIOTEAECUA va
auvfavetal o Oyko¢ Tou OSLOAUMATOG TIOU  €XEL TN
HEYAAUTEPN CUYKEVIPpWON O& SLAAUEVN ouoiaL. (
Av é€pBouv oe emadn HEOW NUUTEPATAG MeEUPBpavng duo
StoAUpata Al kat A2 pe S1adOPETIKEG CUYKEVTIPWOELG C1

i

Kol C; UE €1 < C2 Ba mapatnpnBel avupwon oto UPog TG -

oTAANG tou uypoUu oto StaAlupa A2. To dalVOUEVO TNG %
WoHwWoNG HeTaly Svo SaAupdtwv TOovEL Otav oL .
OUYKEVTPWOELG TWV SLOAUUATWYV £E€LCWVOVTAL. 1
Av €pBouv oe enadn PEOW NUUTEPATNC UEMBPAVNG Eva
Slahupa pe tov koBapd tou SlaAutn, Ba mapatnpnBel
avupwaon oto UYPog tnNg oTANG Tou LypoUL oto StaAupa. To
davopEVo TNE WOLWONG TAUEL OTaV N USPOCTATLKA TilEON

NG oTAANG TOou LypoL e€avaykAoeL Ta LopLa Tou SLaAUTN

va efépyovtal pe TNV WBlo Taxutnta  ME TNV omola
eloépyovtal, 6nhadn eflowbBouv oL miécelg amo tig dvo
TIAEUPEG TNG LEUBPAVNG,.

2.2. >tuc akohouBec epwtroelg va emheyel n opbA

anavtnon:

A. To CH=CH noAupuepiletal oe uPnAn Bepuokpacia pe kataAutn oidnpo npog (CH)x.
Awdhupa CH=CH oe DMF gpudavilel otoug 270 C WOUWTLKN Ttieon lon pe 246,0 atm. To
SlaAupa Beppuaivetal otoug 127° C, onodte 1o CH=CH nmoAupepiletal mMARpwG Kot To
StaAupa epdavilel wopwTkA Ttieon ton pe 109,2 atm. H tun Tou X eivat:

NMpocoxn: H eicwon tou moAvpepLopov sivat: x/2CH=CH—(CH)x

B. H wopwtwkn nieon Stalvpato¢ HCOOH 1 M og Beppokpacia 25° C eival akplpwc:
a. 24,44 atm _ y. 48,88 atm 6. 49,36 atm

Mpoooxn: To HCOOH eivat acBevég 0§V, OMOTE N Cou=1+)

. Ta StaAvpata Al kal A2 neptéxouv ta acBevr) oo CH3COOH — CH3CH,COOH pe
(OEC APXLKEG CUYKEVTPWOELG 0TNV i6la Beppokpaocia.

o. To Al kat to A2 £xouv (81EC WOUWTLKEG TILECELG
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V. To Al €xel xapnAoTepn TLUN WOUWTLKAG Ttieong amod to A2
6. To Al kot 1o A2 Sev €XOUV WOUWTLKN Ttiean, ylati Sev elval poplakad StaAvparta.

Mpocoxri: To CH3CH,COOH ceivar aocBevéotepo 0L, Adyw +l emaywylkov
dboawopévou.

2.3. o No €€nynBei av kat yoti Ba

auénbel o dykog kamolou amnod ta SteAvpata
Tou Suthavol oxAMOTOC, Ta omola €xouv a1

i6la Beppokpacia kat Bpiokovtal oe emadn C,,H,,0,, 6%w/V
MEOW NUUTEPATAG LEUBPAVNG.

Ta 8Vo &wAvpata €xouv da %w/V

a2

C.H,,0, 6%w/V

TMEPLEKTIKOTNTA, QMG N M, zaxapnc>

M yaukstne ME OMOTEAEOMA N ci<c. Oa

napatnpenBei palvouevo wopwaong and to Al mou gival UTOToviKO Tpog To A2 mou
elval umeptoviko kat 0 0ykog tou A2 Ba auénbei.

- Av augnBei o dykog Tou evog amd ta Vo SloAbpata, ToTe Ba AEL TO GALVOUEVO;
To ¢pawvouevo Ba nayel, otav Ba e§lowBouv oL UYKEVTPWOELS TwV dU0 Stadupdtwy.
¥ No mpotaBei évag tpomog, wote va anodeuyBei to pavopevo, xwpig va av§nbei o
OYKOG KaVEVOG amo ta SUo StaAvparta.

Npénel va aoknBei oto dtdhvpa A2 sfwtepkn mieon ton pe tnv dadopd Twv
WOUWTLKWV TIUECEWV TWV SLAAUPATWV.

Ofux 3°

Kata tv &tdAuon 1,6 g evog aloyodvou os KatdAAnAo StaAutn oxnuoatilovtat 82 mL
StaAbpatog Al, To omolio €xel otoug 17° C wopwTLKN Ttieon 2,89 atm.
3.1. A. Nat uTtOAOYLOTEL N OXETLKA HopLlaKk HAlo Tou aloyovou.

m-R-T m-R-T 1,6g°0,082-2. 290k
N-V=nRT=———>M,= = mo
M, m-v 2,89atm - 0,082L

= 160,55 g/mol

B. Av n oXeTWKN atopiki pala tou otolxeiou sivat 80, va BpeBel n atopkoTNTA TOU
otolxeiou.

160,55
Mr:xAr%szEZ

Omou X: N AToULKOTNTA TOoU oTolxElou, SnAadr o aplBudg atdpwy/ poplo.

Ze pia mepapatikg PEOOSO Ta AMOTEAECUATA EUMEPLEXOUV KO TO TIELPOAHOATLKO

opaApa kot yL'avté n M, dev BpéOnke akplBwg 160
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3.2. 2T LEUPPAVEG OTO ECWTEPLKO TOU KEAUPOUG TOU auyou KabBwg Kot oto aompadt
TEPLEXETAL TO €VIUMO AucolUUn TO OToLo E€XEL TNV LKAVOTNTA VO KATAOTPEDEL UE
dUOLKO TPOTIO Ta BAKTAPLA TTOU TIEPVOUV PETA O0TO auyo. Eva delypa Aucolupng mou
anopovwonke anod avyod kotag paoc 0,100 g Stalletal o vepd otoug 25° C kat to
Slahupa €xeL oyko 150 mL kot epdavilel wopwtikn mieon 1,17 atm. Na Bpebei n
OXETIKA Hoplakn pala tng Aucollung.

m-R-T m-R-T

IH-Vv=n-R-T= M. - M, = TV

L atm
_ 0,100g - 0,082 molK 297K

1,17atm-0,15L
= 13,89 g/mol

3.3 . H aAkooAwn {Upwon meplypddetal amd tnv BepUOXNULKN
elowon:

CeH1206(aq) M 2C;Hs0H(aq) +2C02(g), AH=-82,4 kI.
‘Eva delypa povotou, To onoio Bswpoupe OTL eival amokAELOTIKA StdAupa YAukolng,
Oykou 298 mL swoayetal o Soxeio og Beppokpacia meplBAANOVTOC Kal TPLV EEKLVAOEL
n WOpwon to dtahvpa epdavilel TR WORWTIKAG Tieong M1. Katd tnv Stapkela TG
{Upwong mapatnpeital €vtovog avappaopog kal ekAUeTal Bepuodtnta. ‘Otav o
pouvotog Sev avaPpalel mia €xel ekAuBel moootnta Bepuotntoag ion pe 28 ki kot to
StaAupa e€akolouBel va €xel Oyko 298 mL kot gpdavilel TR WOUWTIKAG TeoNG
N2=31N1/17, petpnuévn os Beppokpacia meptBAA\ovtog.
Na attioAoyroete ANPWE TG AKOAOUBEC TPOTACELG OL OTtoleC elval OAeg opOEC.
A. H lupdon HEWWVEL TOV XpOvo oAoKANPpwaong TG aAKOOAKN S (U UwWOoNG.
B. H anédoon tn¢ aAkooAikng {Upwaong eival ton pe 82,4%.
. To kpaoti rou mapadyetal eivat 13,1° dnAadn 13,1%v/v os atBavoAn.
Aivetal n ukvotnTa g atbavoAng: p=0,8 g/mL
A. H Tupdon eival évlupo npodavwg eEEOIKEVPEVO yLla TNV ETLTAXUVON (UUWOEWV
OmwG N aAkooAlkn {Upwon. H avénon tng taxluTnTag TNG avtidbpaong EAATTWVEL TOV
XPOVO OAOKANpwoNG TNG.
B.

mol Jupaon
CsH1206(aq) + H20(l) <——2C,Hs0H(aq) +2C0>(g), AH=-82,4 kJ.

ApxLKa n

Avt/ -X 2X 2X gkALETAL noooétnTA
Nap Beppotntag Q1=82,4 X
Xl n-x 2Xx 2x

Apxwo dwahvpa: ITI1-V=n-R-T
Tehwo Stdhvpa: 12 - V=(Mm—xy +2x) R-T
12 _n+x 31

— = =— 5x=0824n
m n 17 To CO; eival aéplo
N0 avéing mpatics 2){ , ,
a= 100% = —100 = 82,4% Kot peVYEL Ao TO
N0 avéing Gswpntiré 277

SLaAvpa




EnavaAnntiko ¢UuAAo epyaociag 1- I Aukeiov -2020

PAAEVIX Z(8EpT
r. Q1=82,4 X=28 kJ, emopévwg x= 0,34 mol
Maavsrnc=46 2-x= 31,28 g
Vagavéine= Magaverne/P= 39,10 mL

Jta 298 mL kpaot untapyxouv 39,10 mL aBavoAng
Ita 100 mL kpaoi UMAPXOUV  W...ceeceverieeirenee
P=13,1 mL 13,1%v/v

3.4. Na xapaktnpiloete TNV akdAoudn npoétacn ws owotn 1 AavOaouévn:
‘Eva dtdAuvpa Al poplakng ouciag A 2,0 M Beppokpaciag 39,9° C éxel tnv Sla TLun
WOUWTIKAG Ttieong e éva dtaAlupa A2 NaHSO4 1,0 M Beppokpaciog 25° C. (To H2S04
glval Loxupo oTov a LOVTIOUO Tou Kat 0.oBevég otov B pe otabepd K2=102).
A1: 111 =c-R-T1=2,0R-312,9 = 625,8R
A2: To NaHSO4 eival ahag kat Stiotatatl mAnpwg oe Na*+ HSO4. To HSO4™ avtidpd pe

TO VEPO:
M HSOs +H,0 2 S0s% +Hs30*
Apxikd 1,0
Avt/ Nap -X X X
I 1,0-x X X

[s057][H; 0] x*x?
-~ T [HSO;] 1,0—x 1,0
OL mpoaoBetTikég OLOTNTEC e€apTWVTAL AMO TOV OUVOALKO aplOpd cwpatidiwv tou
SLEAUPATOC : Corwy = [Na+]+ [HSO4]+[ SO472]+[ H30%])= 1,0+1,0-x+x+X =2,1 M

I12 = 2,1RT2 = 625,8R

K, katy =01M

H mpdtaon eivatl cwotn.

3.5. Ta ako6AouBa Stahvpata Bpiokovtal o€ emadn LECW NUUTEPATAG LEMBPAVNG Kall
n otadbun toug Statnpeitat otabepn, xwpic va avénbel kavevoc.

Al: 2 L StaAvpatog yAukolng 1,01 M.

A2: 2 L StaAvpatog ouoiag X 0,50 M.

A. H ouocla X pmopet va eivat: 1. NaCl, 2. NazS, 3. H2SO4, 4. H,S. Na attiodoynoste
TANPWG TNV ETUAOYN Cag.

B) To A2 s€oudetepwvetal mMANpwS anod oteped NaOH, xwpig va petafAnBei o 6ykog
tou. Na ektiunOel kat va attiohoynBet mAnpwc av 1o e€oudetepwpévo StaAuvpa Ba
elvat 0€wvo, aAkaAlko r; oubEtepo.

A. lNa va sival tootovikd ta Svo Stahvpata rpemeL: Cyvkotne RT= Coionui)RT, SnNAadH
Co(onx)=1,01 M, 6nAadn 1,01/0,5=2,02 dpopéG peyaAUTEPN QIO TNV CUYKEVIPWON TNG
X.

MNa to NaCl: NaCl »>Na*+Cl" kot Coaws=1,0 M
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MNa to NaS: NazS —-2Na*+S%  kat Coawq>1,5 M, yiati ta tdvta Bgiov avtidpolv pe to
vepo oe Suo otadla.

Mo to H2S04:

M H2SOs + H20 — HSOs + H30* | HSOs + H,0& S04% + H30*
0,50 0,50 0,50 | 0,50+ X X
Kat Coawn>0,50+0,50+x >1,0M Kal pkpotepo tou 1,5 M

o to H,S:
M HS + H,O2 HS + Hs30* HS + H,02 S%+ Hs30*
0,50-x X X X-W w w

Kall Con>0,5-X+X+X-w+w+w= 0,5+x+w< 1,0 M, yrati x<<0,5M Kkat w<<y.
Enopévwg n ovoia X eivatto  HzS04.
B.

M H2S04 + NaOH —NaHS04 + H20 NaHSO4+ NaOH —NazS04 + H20

To NaxS04 Siiotatat mAApw¢ os 2Na* kat SO4% kat to SO42 avtdpd PE TO VEPO, yLaTi
elvatl n ouluyng Bdaon tou HSO4™.

M S04% + H,0 @2HSO4 + OH"

Emopévwg to StdAupa eivot aAKOALKO.

Ocux  4°:  Alverxt: R=0,082
<
LM‘VW/W\O‘L-K ' || [ |

‘Eva StaAupa Al oxnuatiletal pe StdAuon 6 g \ . . |
YAUKOING o€ vepod (M,=180) €xeL byko 500 mL
kal Bepuokpacia 27° C. Eva Staluvpo A2
oxnuatiletal pe dtahuon 6 g ouciag A oe
vepd  (M=60) €xeL oyko 500 mL kat
Bepuokpaocia 27° C. Ta 68vo SlxAvparta
Bewpouvtal poplakd Kol Pplokovtol oe emodry HEOW EUKIVNTNG NUUTEPOTAC
HEUBPAVNG, OTIWC PaiveTal oTo SUTAAVO oxXNUa.

4.1. Oa nopatnpnBei pavopevo wopwaong, KoL av Val, oo TIoLo TPOC oLo SLaAupa;

m_CRT_mRT_6RT
S T My T 180V

H2—CRT—mRT—6RT—3H1
TR T MY T 60V

Oa nopatnpnBel dawvopevo WoOUWONG OMO TO UTOTOVLIKO TIPOC TO UTIEPTOVIKO
StaAupa, dnAadn amnod to Al, mpog to A2.

4.2. e mola amoéotaon amd To Akpo Tou SltaAvpartog A2 Ba €XEL LOOPPOTHOEL N
HEUPBpAvN, Otav anokataotabel Loopportia PeTall Twv dUo SLoAupdTwy;

10
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H pepBpavn Ba petakwvnBet katda x cm amd to A2 mpog to Al, omdte Oa
otaBepomnoinBei e andotaon (12-x) and to akpo tou Al kat (12+)) ano to dkpo Tou
A2, otav Ba e§LlowB0oUV 0L CUYKEVTPWOELS TWV SLOAUUATWV.
Av S givat to epuBadov tng emupavelag tng peUBpavng, o dykog tou dtaAvpatog Al Ba
givat S(12-x)em? kat o dykog tou StahUpartog A2 Ba eivar S(12+x)em?3.

m

e gaaF ped . m . S(12+4X) _ S(12-X)
Tote: C1” =C2’ kau Mrlow—Mrlovz,SnAaSn ———=——

Enopévwg, Oa LooppomnnoeL o€ andctaon 18 cm ano to dkpo tou A2.

- X=6Cm

4.3. Nowa ouykévtpwon oe Ca(NOs): mpénel va €xel éva StaAupa A3 yla va givat
LOOTOVLKO, otnV ibla Beppokpaocia, pe Ta U0 SLAAUUATA LETA TNV ATIOKATACTOON TNG

Loopporiag;
m m 6 6

MpiVi My °VZ | 180°V1 . 60°VZ
V2 =3Vl ke V1 +V2 =1L, omdéte V2 = 0,75 L
ApaCl’ =C2'=10,13 M
To Ca(NOs); eivat dlag kat Stiotatat mAfpwe og Ca?* + 2NO03,, ondTE N Corwn = 3C.
Mo va €lval LoOTOVLKO UE T TIPONYOUHEVO SLOAUMOTA TIPETEL: Corur = 3¢= 0,13 M Kkall
c=0,044 M

@élﬂ 5° Alvetat: R=0,082 L-atm/mol K

Otav amnokaBiotatal wooppormia, n Cl1" =C2'=

5.1. Eva vdatiko Stahupa Al ploG KOPEOHEVNG MOvOooBevoUug aAKoOANG A €xel
WOUWTIKA Ttieon 4,92 atm otoug 27°C. e 500 mL tou Al mpootiBevtal 9,6 g tng A
Xwpi¢ peTaBoAn tou oykou tou StaAvpatog Al. H wopwTikr Tiieon tou StaAvpatog A2
TIOU TIPOKUTTTEL €lvat 19,68 atm otoug 27°C. Na BpeBei 0 poplakog tumog tng A.

] ] , nvi 4,92atm-0,5L

Ano to Al Bplokoupe ta apxikd mol tng A: ny = = T = 0,1 mol
RT 0,082 300 K
mol K
n2vi 19,68atm:0,5L
Ito A2:n, = = Taem = 0,4 mol
RT 0,082 300 K
mol K

Enopévwe npootédnkav 0, 3 mol A kat 9,6/ Mra=0,3 mol kat Ma =32

O poplakog tumog ¢ aAkooAng ivat: CyHav+10H kat My a =12v+2v+18 =32, onote
v=1.

Emopévwe o popLakag tumog tng aAkooAng ivar: CH3OH

5.2. Y& oplopévo Oyko StaAupatog Al mpootiBetal TETpAMAACLOG OyKOC VEPOU Kal

Tautoxpova n Beppokpacia avéavetal otoug 57° C. No UTTOAOYLOTEL N WOUWTLKA
Tiieon Tou StaAvpotog A3 ToU MPOKUTITEL.

0,20-V1

3. (V14 Vy,) =1Vl > cs = 1 - 0,04 M

N3=c3RT3=0,04-0,082-330= 1,08 atm

5.3. Na umoloylotel n avadoyia Oykwv HE TNV omola TPEMEL va avapelxbolv ta
StoAUpata Al kat A3, wote va tpokVP et Stahvpa A4 LGOTOVIKO pe LSATIKO Slalupa
yYAukolng 1,8%w/V av ta dVo StaAlpata £xouv Sl Beppokpaoia.

Qa Bpouue TNV ouykévTpwon tou StaAupartog tng YAukolng:
Ze 100 mL Stadvpatog yAukdlng —1,8 g —1,8/180 mol yAukalng } ¢=0,10M
Ze 1000 mL Sradvpatog yAukolng — n=0,1 mol

11
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MNa va gival .ootoviko to A4 pe to dtdhupa ¢ YAukolng mpenetl: c4=0,1M
ca(V1+V3)= c1V1+ c3V3, nhadn: 0,10(V1+V3)= 0,20V1+ 0,04V3

V1 3

V3 5
5.4. e 100 mL StaAvpatog Al mpootiBevtatl 25 mL dtaAvpatog KMnOas 0,80 M
ofvIopévou e Beuko ofu. Na efetaotel av To TeAkd StaAlupa Ba eival Eyxpwuo n

AXPWHO.
nCH30H=cV=0,20-0,100=O,02 mol

Nkmnoa=cV=0,80-0,025=0,02 mol

mol 6KMnO4 + 5CH30H+ 9H2S04 —3K2S04 + 6MnSO4 + 5C0O2 +19 H,0
ApXK& 0,02 0,02
Avt/ Nap -0,02 -0,10/6

Xl 0,003

To tehwo dtadhupa Ba sival dyxpwuo, ylati avidpa mAnpwe to KMnOQOa.

5.5. Optopéva mol CH3COOH avapelyvuovtal pe 0,200 mol A mapouocia Belkov
o&€og oe KatAMnAeg ouvOnkeg wote va avildpaoouv Kal oxnuoatiletat StaAvua
oykou 200 mL. H wopwtikn mieon tou StaAvpatog otabepormoleital otnv T 49,2
atm otoug 27° C kat €xouv mapaxBei 9,87 g opyavikou mpoioviog.

i. Noo utoAoyLotel n andédoon tng avtibpaong kat n otabepd xNULKNAG Loopporiag Ke.

mol CH3COOH + CH30H & CHsCOOCHs +H:0

Apxud n 0,200

Avt/ Nap -X -X X X
Xl n-x 0,200-x X X

2tnv XI: noawg=n-x + 0,200-x +2x=n+0,200

v
Noawd = gy =0,400 mol n=0,200 mol
Neotépa = m/Mr= X =9,87/74= 0,133 mol

X
=—-100% = 66,79
a 0.2 Y% )

x? B

T (0,200 )7
ii. Me avénon tn¢ Beppokpaciag otoug 57°C, n moootnta Tou atbavikol of€og otnv
loopporia eivat ion pe 4,00 g. Na €€nynbel av n avtidpaon sival e€wbepun n
evb00epun.

Newscoon =M/Mi= 4,00/60,0 = 0,067 mol, 5nAadn n-x.

MapatnpoUpe OTL TapoTL N Beppokpacia tou Stalvpatog avénbnke n Loopporia dev
petatoniotnke, 6nAadn n B€on Looppomiag tng eoteponoinong dev ennpealetal ano
TIG peTaBoAég TnG Beppuokpaciag. Emopévwg n avtidpaon eival Oeppooudétepn.

K. = ([CH3;COOCH;][H,0])/([CH;COOH][CH;0H ])
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