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1.1 Zyeruerj atouxj xar pogiaxij udia

Eivow yvwoto amté v mponyouuevny tdEn 6t ta |

VARG 0DOUaTO AroTEAOUVTAL atd €OV TTOAU neyd-
Ao aplBud douwrav copatdinv (dropa, uéoLa, Lo-
VIO ®OL aroun OtL #oBEVo atd auTd €)XEL ATTELQO-
eldyroto uéyebog.

2neqbeite oti:

® “Evog xpvotahhog Cayaong, mov €xel uéyebog o-

00 TO REPAAL UG RAQPITOOS, OTTOTELE(TOL TTEQ(-

mov arté 2.000.000.000.000.000.000 (dvo mevrdnic

groroupioLa) uéoLa, xow oxoun robévo amd o

uépta owtd amoteAeitan omtd 12 dropa C, amd 22

dropo H now a6 11 dropa O.
® ¢ €va yoduuo tov POV Oog TEQLEXOVTAL TTE-

olmov €val OLoERATOUUVIOLO GTOUCL.

To dropo. Mowdv, #afie #an to pdorot #an o
Lovta €lval artelpoehdyLoto oopatiow. ‘Oumg to
dound autd ompotiow ™ YANg, 600 wred %ol
av etvar Bo TEEmeL va €xovv ramolo wala, dLoTL n
walo ®dbe odportog elval ton pe To ABEOLoUO. TWV
HoL@V AV TV SOUROY COUATLOIMY TOL.

To dtouo dev eivoun &-
viaio %ol CUUTAYEG.
Amotelelton amd -
mhovotepa  owuoTi-
dtor now avTd oo G-
Ao, oroun wredTeQa.
‘Ouwg oL amdPpelg tov
Anupoxpitov ywr Vv
UtaEn  otouyELmdnV
ocwuaTdiov VMg -
oY UOUV Lo QOVIXAL.

Tn walo tov @oETiov €VAS (POQETNYOU CUTOXLVATOU TN UETQAUE OF

TOVOUC.
H paco evéc avBowmov petpiétan oe Kg.
Tn ndCo evog UALOU XaTLOU TN UETQAUE OF g.

ITowa povada Bo wrrogovoae var XONOLUOTOJOOVULE YLOL T UETEN O

™S WACOS VOGS OTGUOU 1] EVES HOQIOV;

Avtihopfavopaote otL, ardun ®ot To €va YLAMOOTO TOU YOUUUOQIO
(1mg) elvon TEQAOTIOL LOVADXL YLOL (LOL TETOLOL UETONO).

I Ta uéoua Tmv molpepmv €xouy ol ueyoliteo uéyefog amé To cuvNOLoUEVa 1d-

oLa.



KE®PAAAIO 1

Ou ymurot drdieEav yua
TO O%OTO QUTO €va 0Tt TO
drtouo Tov avlpaxra, To Loo-
TOTO TTOV TEQLEYEL OTOV TTU-
ofva Tov €EL TOMTOVLAL RO
€EL vetpdvia (6+6=12 vou-
rhedvia). To 1/12 g natog
ooy Tov atépov C (;C) 1o
KONOLUOTTOMOOY WG UOVADL
UETONONG TS UAlog Twv do-
WOV oouaTdimy e UANG.
H povado ovt) ovoudot-
%€ POvVAda atoxng ndatog
(am.u.) zow ovpPolieron
ue lu. (Zjua 1.1)

AvomotaOnre ot
® H udala evog atéuov ogv-
yovou givar 16 popég ue-
yaivteon artd to 1/12 g
udtoc tov atépov G, 1
16u (Zynua 1.2)
® To xGBe drouo OLONEOV
€xeL 56 Qoéc nueyaiiteon
walo oo to 1/12 g ud-
Cag tov atdpov G, 1 56u
® MdCa 1 atépov S=32u
Tovg apBuovg 16, 56
now 32, oL omoiolL exgEd-
Covv méoeg popEc elval ue-
yaluteon n udlo Tov oto-
uov Tov ®aBevog amd TOL
TOQATAV®D OTOLYEDL b TO
1/12 g nalog tov arduov
"'C, Toug ovoudtovpe OyETL-
%€G atownég waleg (ovppo-
ho A.) tov O, tov Fe, nau
TOoU S avtioToya.

Emyeipovrag éva taEidl og o ... dTopo

Koyre €va @pullo yaptiol ot Lo ®ou me-
tdEte 10 Woo. Koyte ot ovvéyela to Ghho
wod og dvo (oo uEpn rou TeTdETe To Eval O
716 T, dVO ROUUATLOL.

Av emavoldfete ovti Ty epyaoia 25 meQi-
7OV POQEES, B ®OTOMEETE OE EVOL HOUUATL
7OV UOMS OLIVETOL.

TNo vo zataljEete ue Tov 1000 AUTo OTO
dtouo, Oa TEEmeL va emovaldfETe quTy TV
eoyaoio alkec 50 popéc.

To «T0Ed» 00g OTO TEOS TO ATOUO EUELVE
ot uéon. Ouwg orog E€pet; “Tomg ndmorot
Il €0AS VO PTACOVY HOATOTE OTO TEQUAL.

Y

Zynjua 1.1
TTpooopoimon v 1/12 mg natag
tov atopov C (1 a.m.u.)

1u

16 a.m.u.

1 dropo O /: L

ynjua 1.2
H pdca evég arduov oEuydvou eivou (o pe 16u
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XHMIKOI YNOAOTIZMOI

Zyetnn atouny nato (A,) evég otoryeiov ovoudletan 0 aLBudg wov
enpEAdlel mooeg oEEg elvor pueyalitegn n udla ®dbe atduov Tov
otouyeiov amd 1o 1/12 me pdtac Tov ardpov C.

IvwpiCovtag tpa Tig oxeTrég atourés udleg tov H »ow tov O »ow
axdun 6n 1o uéeto Tov vepov (H,0) amotelelrar amd dvo droua H o
omtd €va dropo O, HroQOUUE VoL VTTOAOYIOOVIE TOOES (PORES ELVOL UEYOL-
Miteon N wata evég woptov H,O amd to 1/12 mg udtag tov ardéuov ‘C.

MdaCa 1 pogiov H,O =
waca 2 atouwv H + pata 1 ) )
otépov O = 2 - uata 1 ato- ‘ N~ 1u
wov H + paca 1 atduov O
= 2u + 16u =18u (Zyqua

13). .

Ouoiwe Boioxovue oL -

1 uéeo H,0O 18 a.m.u.
Mdato 1 pogiov O, =

waca 2 atouwv oguyovov =
2 - uata larépov O = 2 -

_ Sjua 1.3
16u = 32u H pdla evog arduov veov eiva ton ue 18u

Borjxaue, lowwov, ot

® H pdata tov ndbe popiov tov H,O eivou 18 gopég neyoliteon amd to
1/12 e ndag tov arépov .C.

® H udCo evdg pogiov O, etvar 32 @opgg ueyariteen amd to 1/12 mg
udtog tov aréuov C.

Tovg apBuovg 18 xon 32 Toug ovoudlovue oxeTrES WOQLOKRES NALES
(ovuporo M) Tov H,O nou tov O, avtiotorya.

Zyennn poguony wata (M) evog otouxeiov M piag ynwxig €vmong o-
voudZetar 0 aQLBuAS mov expEACEL TOOES POPES elvol ueyaliten 1
walo evog noeiov Tov otoLyeliov 1 TS YNWriS Evoong artd to 1/12 g
wagog Tov aréuov 6C.

11



1K EP A\ AN O 1 0

Eivaw gvrolo vo vmoloyloovue TG OYETIRES
uoQLanés nateg (M) Twv YMUXGY OVOLDV, oV
YVOEICOUUE TOUS HOQLAKOUS TMV THTOVS KO TIG
OYETIRES ATOMHES NALES (4,) TV oToL eIV ad
TOL OTTOLCL ATTOTEAOUVTOL.

Hapadeyuara

M, (P)=4-A, (P)=4-31=124

M, (H,S0,)=2-1+32+4-16=

=2+ 32+ 64 =98

M, (C,,H,,0,) = 12-12+22- 1+ 1116 =
=144 + 22 + 176 = 342

M, (AL(SO,);) =227 +3-32+12-16 =
=54 4+ 96 + 192 =342




XHMIKOI YNOAOTIZMOI

1.2 AptBuog Avogadro — mol

H oyenn atouxy pdlo tov C eivan 12. Ze
12g C mepuéyetor €vog ol ueydrog apliudg
atopwv C.

H oyetn atowxn pdata tov O eivanr 16. Ta
16g O amotehovvror otd €vo oA peyaho aoLo-
uo atopwv O.

Fevind, 0 0QlOUOS TV aTéuwv £vog otoyelov
OV TEQLEYOVTIAL O TOOO g TOU OTOLYELOV AUTOU
oon elvor n OYETHY aTowxn ToV udta €xeL v (-
S Ty yuor 6ha tor otovgelo. O apLBudg avtdg

b h . Amerio Avogadro
ovoudteton otabepd Avogadro (oVuporo N ). 1777-1856

Bogtnxe ot N, ~6-10%

Ouoimg m otaBepd Avogadro exppdlel 10 TA00C TV HoEimV TOV
TEQLEYOVTAL O€ TOOW g £VOS OTOLYElOV | ag ynurig €vwong 6on elva
N oxenxry wooox] udto autol Tou oTtoLxelov 1 TS YNUWHNS EVIONC.
“Etou

e 32¢ O, , mov elvou pdlo T6owv g on N oxeTny pogLaxy udto Tov
0,, mepiéxovian 6 - 102 udpta O,.

Se 18g H,0 mepiéyovraun 6 - 107 uéoua H,O, ahhd now:

Ta 6 - 107 péoue H,SO, éxovv udta 98g.

“Eva whj0oc 6 - 105 atdpuwv O amotehoty 1mol atdpuwv O. Opoing,
6 - 10% pudpta H,O amoterovv 1mol popiwv H,O, xa
6 - 10% 16vta SO >~ amotehotv 1mol évimv SO >

Tevird, opiCovue mg:

Imol atéuwv = N, droua.
Imol poginv = N, uéoio

1mol wWvtwv = N A LoOvIOL

13



1K EP A\ AN O 1 0

2Zvvenwg:
1mol atduwv C amoteheiton amd A"f‘ig 0 #00110G 0 LrQDg, 0
N, dropo C raw €xel pdlo 12g. Méyac.
Imol popimv N, amoteleitar amd Zneqreite O
‘ . . Av 10 %d0e drouo AevrdyQUOOU
N, uéowa N, nou €yer pda 28g.

otoiyte utor dpoyun:
Imol popiwv H,SO, amoteheitow e Oa émpeme vo dovhevovy mé-
ané N, péoua xaw €xeL pdta 98g. vie exaroppioo "EMnveg
5 i ) ® &7l 0% MOES TNV NUEQDL
Imol SO, amoteleltan amd N, e woLaia: ooty 2000 doy.
wvro. now €xer ualo (32+4 - 16)g = e eni 20 duoeratoupvolo xoovia,
= 96g. TTQOXELUEVOU VO, OUTOXTI|OOVV

1mol atépumv Aevrnoyouoov.

Ewxova 1.1
KdBe motjoL mepLéyel €va mol atdumv

Ewxova 1.2
Kda0e motiot mepLéyet €va mol ynurnig Evoong

MmogoUpe TR VoL VTOAOYIOOVUE EUXOAO TOV 0QLOUO TV HoQlmV
OV TTEQLEYOVTAL O€ 0QLOUEVO Mol poeiwv aAhd row T wAlo aVTwV TOV
mol.

I 14



XHMIKOI YNOAOTIZMOI

Hoaopadeyuaza

1. Ymoldoyiouog tov agifuov uogiwv wov megiyovrat o 3mol N,

Imol N, amotehetton amé 6 - 102 péoua N,

3mol N, amotehovvron ad . uéeror N,

. 23
%= 0 ;0 =y =36-10% =18 10%.

2. Yroloyiouos agiBuov pogiwv wov megigyovrar o¢ 0,2mol HNO,
1 mol HNO; amoteheltar and 6 - 105 pépio HNO,
0,2 mol HNO; amotehovvrar amd ¢ udpore HNO,

L _ 6 - 1023
0,2 Y

=y=02-6-102 =1,2-10%.

Ioyvet, yevind, N=n-N,, 6mov n o0 aBudg mol tov otouyxeiov
™S Murnig €vmong xow N o aotBuds Tmv woeimv tov.
3. YmoAoyiouos s udtas 0,5 mol H,SO,,

M, (H,S0,) =2 - 1+32+4 - 16 = 98

1 mol H,SO, €&t ndta 98g

0,5 mol H,SO, €youvv ndta m

1 _ 98g — 0.5 98 =
05~ m = m=0,5-98g = 49¢g

4. Yroloyiouos agiBuov mol 13,6g H,S
M, (H,S) =2 1+32 = 34

1 mol H,S €yel ndla 34g
n mol H,S €youvv pdta 13,6

1_ 34 :n=13’6:n=04
n 13,6 34 o

. ' m . .
[evird, woyver: m=n - M < n = —-, 6wov m 1 Ao g Nurig ov-

T
olog VToLoYLOUEVY O€ g, na n 0 0ELBUg mol avtg.

15



KE®PAAAIO 1

1.3  Melén Tov tdtotitov Tov aggivv —

xaraoratixiy eEiowon

Ta dropa, To popLa ®ow T LovTa
OTOTENOVY, Otmg udbaue, Tg dout-
%€G LovAades g UANG 0€ 0mmoLod|mo-
te uowy roatdotaon (oteQed, vyon
N agoLa).

Zto a€pLa, o€ ovtibeon ue to ote-
Q€ %Ol UE TOAL VYQU, OL DOWNKES WOV
deg toug, ovvnBmg ta uéLa, Peioro-
VT O€ TTOM) UEYAAES ATOOTAOELS UE-
TaEV ToUg Oe OY€om ue to uyedog
Toug. ZxedGV GAOg O OYROS TTOU %Oi-
taloupdver €vo a€plo elvor reVOg
X0og. Zxegreite 6w 1mol H,O
(=18g) oe vyo notdotaon €xer O-
yxo 18mL, eve n (O ToodTTaL Ve-
0V 0€ HoEPY VOQATUWV WTOQEL VO
ratohaufdaver  oyxo  50.000mL,
100.000mL v ®ow oAy peyalvteo,
ovAaAoya pe T ouvOnreC Tieong no
Bepuorpaociog twv vopatumv. “Etol
eEnyelton yuatl o dyrnog evog agpiov
UtoQel va. uewwBel oyxetrd eVrROAL,
OV TO OUWITLECOVUE. ZTNV TEQITTMON
oUTH UELDVOVTAL OL OUTOOTAOELS UE-
TaEV TV poeiwv Tov.

O meémeL andun va yvmpilovue
OTL T poELL TV 0LERIMV PplorovTon
O€ o OUVEYN ®Ivnon, ue amotéhe-
OUOL VO TTOOLY WOLTOTTOLOUVTOL OUVEY MG
OVY®QOVOELS TG00 UeTAEV Toug 600
%O UETOED OUTWV ROL TWV TOLYWUA-
TV Tov doyelov. Amotéheoua TV
dUVAUEMVY TOU QLOXOUVTOL OTO UGQLOL
1OTA T OTLYWY| TV OUYRQOVOEWMV €~
vou M UETOPOA) TS TovTNTdS TOVG.

16

1 mol vypov¥ vepotv 1 mol wdyov

1 mol vdpaTumdv

Zynjua 1.4

SYMUATIAY OVOTTOQAOTAOY TOU GYROU TTOU
rorolappdvel 1 mol vepoU oTig ToeLg

(PUOLRES RATTAOTAOELS




. XHMIKOI YNOAOTIZMOI

ZUVETMC, 1 ToUTNTO EVOS LOEIOV OEV TAQOUEVEL OUVEYMS OTOOEET, OLh-
MG %o OAaL ToL pOQLOL TOV aLEQIOV OE (ot XOoVIXY| oTtLyun dev €xouv v (-
dua tovmro. Elva, dumg, onuavurd va yvweiCovue 6tL 1 péon tun
(WEoOG BPOG) TV TAXVTHTWV TOV HoElimwV eEaptdton oo T Bepuorpa-
ola xaw awEdvetal pe v avEnon oTie.

210 TOLYOUOToL, TEAOS, TOV doyelov aoxrouvtol duvduels eEontiog Twv
OUYRQOUOEMVY TV LOQIMV TOV AeQIOV UE QUTA.

2F

2F

Synjua 1.5
Sta Toyduata Tov doyeiov aorotvrat duvduels eEottiog Tmv ovyroUoewv
TV HOQImV TOV 0EQOV Ue oVTd.

Anotéleopa Tmv duvAuemV aut®v eivor vo d€xetal xdBe Tolymuo
mleon, 1 ool LoOUTHL UE TO TNAIRO TNG CUVLOTAUEVNS TOV OUVAUEWV

IOV 0LOROVV T UOPLL 0TO ®ABe Tolymua Tov doyeloV TEOS TV EMLPA-
VELQL TOV TOLYMUOTOS QUTOU.

p=L
S
H mopamdvm oxéon deiyvel 6t m sieon P exgpodlel T dUvoun mov a-
O®OUV TO. LGQLOL TOV CLEQLOV OTN POVADOL ETTLPAVELOS RAOE TOLYDUOTOC.

1o ovomuo S.I. n povdda micong etvow to 1N/m?2.

e 17 e



KE®PAAAIO 1

Eivai, topa, evrolo va avuilngpBovpe ot | tiuy g stteong P eEap-
TATOL:

o) amd Tov oUs TMV noEimv Tov cuyrgovovtal avd povada xeo-
VOU L€ TO %A0E M2 TV TOLXWUATMYV, KO

B) artd TIg ToUTNTES UE TLS OTOLES YTUTTOUV TC UAELOL TOV OleQLOV TTCL-
VO OTA TOLYMOUOTA TOU d0YEOV.

Ac Bempnoovpe TR 6Tl VITORAAOVUE TO QLEQLO OTIS TAQOXATW UETOL-
BoAéc:

I. ZvuméCovue To agoto ugyoL va vrodLTAaoLtaoTei 0 0yxos Tov, Yweis o-
uos va uerafinbei n Osouoxgaoia Ttov.

Kotd ) petafor avt) o idlog aolBuog nopimv meplooiletal oto -
00 Oyno (V/2). Amotéheopa owtig
™M “minvmong” Twv noplov eivor
VO TTQOYUOLITOTTOLOUVTOL OUTAGOLES
OUYXQOUOELS OVA Hovdda Yodvou
ue To #dBe m? TOv TOLYWUOTOC, TO
ortoio d€yeTon Twpa duhdoto V-
voun, oo ®ow OLTAGoLaL TTieon). 4

Zvumepaivovue, Aoutdv, OTL ot
UeTOPOAY oY}, TOU OVOUACeETaL t- |2
00feoun, emeldy| yiveton o€ otobe- |1
on Bepuonrpaota, n mieon Tov ae-
olov elvar avTiotEOQmS avdaloyn
TOU OYXOV TOV.

4 P/atm

T=ot0ben

Awayoauua 1.1
H wleon evig agpiov elvor aviiotoopmg

aVAAOYT TOU GYROU TOU

O vépog owtdg dwartvmwbnre 1O
1660 amd tov Boyle puetd amd met-
QOLUATIXES UETOY|OELS TTOV EXAVE OE
TOAAGL 0LEQLOL.

18



. XHMIKOI YNOAOTIZMOI

H otabepd C, eEaprdron amd 10 wAog tmv poeimv Tov aepiov xou
artd ™) Bepuoxraoio now otav avtd lval otabed, LoYVEL:

2F

Zynjua 1.6
‘Otav 1o a€pLo ovumECetal, auEdvetal 1 Ttieon, exeldi] avEdvetol
0 0QLOUGS TV HoElwV avd HovAda GYXOU TTOU TEQLEYOVTUL OTO JOYELO.

e 19 e



KE®PAAAIO 1

II. Av&dvouvue T Osguoxgaoia Tov agpiov VIO 0TabEQO Oy 0.

‘Onwg eldape, pe v avEnon
™S BeQUOrQAOTOS AVEAVETAL ROL W)
UEom ToXUTNTO. TWV POQIMV, UE O-
ToTéNEOUQL:

o) VO JTQOYUOTOTOLOUVTOL TTE-
QLOOOTEQES OUYRQOVOELS OTY WUO-
vAda xoGVOU UE TOL TOLYDUATO TOV
doyetov now

B) ot ovyxpovoelg avtéc va ei-
VO YEVIRG 0pOOQOTEQEC.

Anotéheopa TmV TEQLOOOTEQMWV
%ol OQOOQOTEQWV  OUYXRQOVOEMV
TV HOELWV TOU AoV UE TOL TOL-
xouaro Tov doyeiov elvor vo ow-
Edvetow 1 ovvolny) duvaun F mov
Oéyeton ®abe Tolymwuo oo ta Po-
QL0 TOV O.EQIOV, AL ®aL 1) Ttieon P.
Amodevietal ot 1 mwieon eilvon
ovaioyn g amoivtng BepuorQa-
otag T (T=2734+6) tov agplov.

V=ot06.

T/K

Awdyoauua 1.2
H mtleon evdg agpiov elvan avdioyn g
andlvng Ogppoxpaoiag (T)

P
P=C, T ==C

20




. XHMIKOI YNOAOTIZMOI

H otabepd C, eEaprdrar amd Tov 6y%o %aL omd Tov aoubud twv po-

olwv Tov agpiov now dtav awtd eivon oTadeQA LOoYUEL:

Zynjua 1.7
Me v avEnon g Bepuorpaciag avgdveton ) wtieon,
emeldn avEdvetal 1 HEoN ToUTTO TOV LOQIWV.

I 21



1K EP A\ AN O 1 0

. AuwAaodGovue tov agtBuo mol (n) tov aggiov mov meQIEYETAL TO dO-
XElo, VIO 0TABEQO Oy*0 xaL 0TabLQ1] Ocouoxgaoia.
‘Onwg €xovue nudbet, oe »dBe mol ymuiriic ovolog meQLéyeton otabe-
065 aQuBuds popiwv (N,=6-10%). Otav, eropévos, duthaoidlovpe

Zynjua 1.8
‘000 TEQLOOGTEQT UGQLOL TTEQLEYOVTOL OTOV (D10 XMDEO TAOO TEQLOOGTEQES OUYRQOUOELS
TOOYUOTOTTOLOVVTOL UETAEY OUTMV XAl TWV TOLYOUATOV TOU JOYEIOV, UE ATOTEAEOUOL VO
auEdveta m tieon Tov aegiov

I 22



XHMIKOI YNOAOTIZMOI

ToV 00BUS TV mol, dSUTAACLATETOL ®oL O AEBUGS TWV HORIWV TOU TTE-
oL€yxeton 0to doyelo. Autd €xel Mg OVVETELD TO SUTAAOLOOUO TOU aOLB-
Uov TV OUYRQOVOEMYV, UE OTOTEAECUA TO OLITAAOLAOUS TS TT(EONS TOV
agplov (Zy. 1.8).

Ortav V,T otobepd, P = C5-n

ZUvoPiCovTag T0. OUUTEQGAOUOTO TTOV TTQOEXVYPOV OITG TN UEAETN TV
TOLV TTOLQATTAV® UETOLOADV TWV AEQIMV, RATAMYOVUUE OTO OUUTEQO-
oua 6T M wieon P tov aeplov eivarl avdloyn g amdiutg Bepuorgo-
olog T, avahioyn Tov apBuot mol (n) xar oavILoTEOPMS AVALOYY TOV O-
Y®OL TOVG V, eV elva aveEQQTTy 0Tt6 T QUO TOUG.

n-T
%4

P=R.

SP-V=n-R-T

H oyéon avnj ovopdLetal ratootatiny eElOMON TmV aepimv.
H otaBepd R ovopdleton moryrdopio otafepd Tmv aepimv xot €xel
YL GhoL Tar a€pLa TV T

L-atm

R = 0,082
T mol-K

H tyun avm), »aBwg xow ov povadeg g otabepds R, nog deouevouy
VO avTLROOLOTOUUE OTNV RATAOTOTIXY EELOMON TV OEQIMV TOV OYRO Ue-
tonuévo oe L, v mieon oe atm naw ™) Oepnonpaoio oe K.

Noa Bupdote ot

latm = 10° N/m23, 1L =1000mL, 7T =273+86

23



1K ECD A/ AT O 1

1.4 O oy»og Imol aggiov oe STP

O 6yrog mov rataloufaver 0QLOUEVN TOCOTNTA £VOC 0ieQlov EE0QTA-
T ot TS ovvOnreg Oepuornaoiog now TLEONS OTLS OTOLES YivVETOL 1)
uétonon. [odtumeg ovvOineg (STP) yua ta agoa €xovue, dtav P=1atm
wow 0=0°C (1 T=273K).

[N va vrohoyioovue Tov Gyxo Imol evég agplov V oe STP, apnel
VO OVTIXOTOOTHOOVUE OTNV ROTOOTATIXY €E(0MON TV aeQimv Gmov:
n=1mol, P=1atm »ow T=273K, ondte mponvrmreL:

1mol-0,082 =AM H73k

Vm=¥ - . TOI'K = 22,41 o¢ STP.
atm

2UVETHS:

[Moodmrta (o pue 1mol omworovdimote aepliov rotarapupdver
Oyro (oo ne 22,41 oe STP.

1 mol H, 1 mol O,

m=2g m = 32g

N = 6. 103 pdoia N = 6. 10% pdowa

P =1atm P =1atm

T=273K T =273K

V=224L V=224L
Synua 1.9

Hoaootyra ion ue Imol omorovdijrote agpiov xaralaufdver oyxo ioo ue 22,4L oe STP.
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1.5 Zroiyeiouctoia

To vypaéplo elvor €va rovowo pelypua wov amotelelton ®vEimg ard
T0Vg VdPOYovavOpaneg mpomdvio (C3Hg) naw Bouvtdvio (C,H, ). Ou 6v0
owtol vdpoyovavhpaxreg oe ouvnOLougvn Bepuorpaocia row tteon (reQl-
mov 25 °C now latm) Polorovron og a€pLo ®aTdoTao, OAd VYQOTOL0U-
VIO €0r0AOL (e atAy] ovpstieor). O yVmOoTES Hog QLAAES RO TOL PLOAIOLOL
VYQAEQIOV TTEQLEYOVV TOVS OU0 owTovg vdoYovavBares Og VYN HOQ-
@. ‘Otav Aertovpyel pio ovoxevy| vypagpiov, avtded €va uépog amd
TOUG ALEQLOVGS AUTOUS VOQOYOVAVOQARES PE OEVYOVO TOU OLEQOL RO KO-
yetal. A ™y ravon ovty moodyovrol SLoEeidlo Tov dvBpoaxa ran ve-
00, Vi) oVYYEOvlS elevBepmveTal BeoudtTa, TV 0ol EXUETAAAEVS-
UOLOTE YLOL TS OLAPOQES OVAYHES POC.

H avtidpaon mov mooyuatomoletor ®otd TV ®aion ToU TQOTAVioU
amodideTal ue ™ ynuxy eglowon:

C,H, + 50, - 3CO, + 4H,0.

H ymuuxn vty eElomon pnag TAnQopoel »at” aQyny yua to (00 Twv
KNULROV OVOLHV OL OTTOLES OVTESQOOOY KO TTOQAYONRAY ATTS TV ROV ON).
[Tépa Sumg amtd v TAnEooia ot nag evOLOPEQEL OtV TEAEN
%O 1) ATTAVTNOY) O OQLOUEVA EQWTHUOTO OTTMS TOL TTALQOXATM:
a) [1600 oEuydvo ratavolaivetal, GTOV ROLYETOL OQLOUEVT TTOOGTITO
(7. 50g) mpomaviov;
B) IIéoog 6yrog Y méom udta CO, Ba mapoyBel and ot v raon;
v) Av Cuyloovue TV moodTTo. TMV VAQATUMY TOU TOQdYOM®E, TS
wrtopoUue Vo vIroAoyioovue T udto Tov TEOTOVIOU TOU OVTEDQOL-
O€;

Ievird, oL VTOAOYLOUOL TOV TOCOTHTWV TWV YNUWXOYV OVUCLMV TTOU
OUUUETEYXOUV OE UiaL ymuuxy) ovtidoaon, 6tav yVmEICouue TV ToodtTo.
EVOS OVTLOQMVTOC 1] €VOS TEOTAVTOS, OVOUALOVTOL OTOLYELOUETOLROL VITO -
Aoyiopot.

OL otoryelopueTEIRol VITOAOYLOWOL BaoiCovToL 08 TANQOYOPIES TOOO-
TNG PUOEMS OV HoS divovTow amd ™) ynuxn eElomon, 1 omoia orrodi-
oeL wlow ymurny avtidpaorn. Guunbeite ot ov aEBUNTROL CUVTEAEOTES
WO Ynunig eElomong expedlovy v avaroyio mol pue v omoio ovtL-
0pOVV %Ol TTOQAYOVTOL OL YNULLES OVOTES TG AVTIOQOONG.

25



KE®PAAAIO 1

1.6 Ilagadeiyuara oToLYELOUETQIXDY VTOAOYIOUGY

1. Ilooog dyxog O, o¢ STP axareirar yia Ty wAjon xavon 13,2g meoma-

viov xair moon eivar n udta tov CO, mov Oa magaydei and avrij Ty

xavon;
Avon

M, (C3Hg)=3-12+8-1=36+8=44 M_(CO,)=1-12+2-16=12+32=44
Imol C;Hg €xer nata 44g
n mol C;Hg €yovv pdacta 13,2g %= 1‘;‘}2 =n=0,3
CHg; + 50, — 3CO, + 4H,0
1mol Smol 3mol
0,3mol mol ymol ! :i:i: =15 ¢v=09

b X 0’3 X ’lP X ™~ b
1(0,) = 1,5-22,4L = 33,6L m (CO,) = 0,9 - 44g = 39,6g -

2. 2 &a Oowdivua HCl oyxov V = 400mL xat ovyxévrgoons
¢ = 0,5M mpoobcoaue gviouara otdrjoov, uéxyot va avridpdost oin n
moootyra Ttov HCI, ovupova ue ™ ynuixyj esiowon: 2HCI + Fe —
FeCl, + H 27\. Ymoloyiore:

a) ) pdga tov Fe wov avrédoaoe xar B) tov dyxo tov H, oe STP mov
TadyOnxe xatd Ty avridgaon avtj.
Avon
Xe 1000mL draituarog mepiéyovron 0,5mol HCI
1000 _ 0,5 _05-400

e 400ml >> >> nmol HCl ——=—"=n =0,2
400 n 1000
2HCl + Fe — FeCl, + H,T
2mol 1mol 1mol
2 1 1
0,2mol ymol Pymol —=—= x=01v9=0,1

02 % v
m (Fe) = 0,1-56g = 5,65  V (H,) = 0,1 - 22,4L = 2,24L.
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3. O atuoopaigixds agoas mepiéxet 20% viv 0,, oniadr oe xdbe 100 o-
yrovg agoa mepiExovrar 20 oyxot 0,. "Eva xavowo agoio ueiyuo. amo-
tedeirar amo Smol CH ; xai amd 4mol CO. Yroloyiore:

a) Tov 0yxo 10V xafagov 05V YoVoV OV ATAUTEITAL YIa TNV #AVON OANS
TS TOOOTNTAS TOV UECYUATOS, XAl

B) Tov dyxo Tov atuoapaigLxov agoa oTov omoio TEQLEXETAL 1] ATTAUTOV-
uevn woootnta O, yi’ avty Ty xavoi.

Avon
a)CH, + 20,- CO,+ 2H,0 2CO + O, — 2CO,
1mol 2mol 2mol 1mol

Smol ymol % = %: x =10  4mol mol % =—=y =2

—_

<

ZUVETMC, OITOLTOVVTOL YLOL TV KOO TOU UEYUATOGS
(10 + 2)mol O, = 12mol O,
V(0,) = 12 - 22,4L = 1(0,) = 268,8L.
B) 100L agpa mepiexovv 20L O,

100 _ 20
268,8

oL agpa mepiExovy 268,81 O, = 0=1344=V(aépa)=1344L.
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1.7 Egowmtjocig

1. e wa otoydovao vepou exTLud-
TOL OTL TTEQLEYOVTOLL:
a. 1000 udowor  vy. 1.000.000 puéora

B. 3:10% usora §. 18 pudora

2. Zyetwnn otoury walo evog ...
................ OVOUALETOL ...eveeene.

4. 1mol popiwv oEuydvou amo-
telelTon amo ............ oL 1
OO ...oeeeee... OTOUOL KO EXEL

WAoo g
5. EEnynote ywo moro Adyo 1mol

atopmv C €yel mrpoteEn ud-
Ca amd 1mol atépwv Fe.

6. Ze 1g vdpoYSVOU TTEQLEXOVTOL
¥ dropa H.
g 1g H,O mepiéxovron ¢ uo-
ow H,O.
Ze 1g CH,O mepieyovior w
uéoro. CH,O.
Ze 1g vdpoYGVoU TTEQLEXOVTOL
z popwa. H,.
Zg 1g CH,0, mepieyovion @

uéoro. CH,0,,.

Noa duatdEete Toug aLBuovg

% P, 0, Z, @ ue avEovoa oeL-

od.

7. EEetdote av oL TOQARATOD
TEOTAOELS  €lval OWOTES M)
AavBaouévec.

o) H pdta evég arduov C &i-
vou 12g.

B) H nato do atopwv H ei-
VoL WrEOTeEN  ortd T Ua-
Ca evég pogiov H,O.

¥) Mdta 3 popiwv O,= pdta
2 pogiwv O,

8. Avuotoyiote ndbe popLand

Tmo g oting (1) pe wlo a-
7O TG TUES TV OXETLRMV UO-
oL@V patav (M) mg ori-

ng (II).

(1) (1)
Mooplondg  Zyetiwy) UoQLoxy

TUIT0¢ wato

O, 46

CoO, 32

CH,0, 48

O, 62

H,CO, 44

9. Tu exgoedlel  otabepd Avo-

gadro now mowol €lvor M TN
™ms;

10. H oxetwnn atopuny udto tov
N eivou 14



11.

12.

13.

"Eva mol atdumv N €yt ualo
. now amotehelton o-
o . dTopL, EVO
gva mol popimv N, €yer ndta
. ROL OTTOTEAE(TAL QTS
. atopa | oo

. uoéouat.
Na  avuotouloete  ndBe

«otouxelo» g omiing (1) pe
€va. omé TOL «OTOLYElO» NG

otiing (II).

(1) (IT)
0,1 mol pogpiwv O, 1,8¢
0,1 mol atépwv O 3,2¢g
0,1 mol popiwv H,O 1,6g
0,1 mol popiwv CO, 4,4¢

O tayimTeg TV Noimv €vog

agplov petafaihovror:

o. Wovo dtav uetafdleTon
Bepuorpaoio

B. uévo dtav 1o aéplo emto-
yUveTon

Y. UOvo Otav aoxeital dvvaun
OTO A€QLO

0. og nA0¢ meplmTmon.

H m{eon wov aonovv ta aépla

opeileTon

0. 0 QUVANELS TTOV CLOROUVVTOL
UETAEV TV HOQEImV TOUg

. ot dUvoun OV TOUS AOROV-
ue, 6T ToL oVUITLECOVUE

Y. 0TS QUVANELS TTOU OQLOROUV
T UOQLOL OTOL TOLYMUOTOL
Tov doyelov

0. 010 OTL €lvall CLUTTLEOTA.
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14.

15.

16.

17.

XHMIKOI YNOAOTIZMOI

H mieon mov 8€yetan ndbe
tolywuo. tov doyxetov péoa
010 omoio Poloxeton €vo oE-
oo dlvetar omd TN Oyéon
P=%, omov F n dvvoun mov
00%OUV T HOELOL TOV ClEQ(OV
OT0L  TOLYMWOTA TOv OoyEelOV
®naL S 1 EMPAVELO TOV TOLYO-
HOLTOG.

EEetdote av o torywuoto
ovtoy tov doyelov ne duagpo-
oeTry empdveln  d€yovion
™mv (0o Tieom).

H nieon P mwov aonel €va ag-
QL0 OTO TolYmuaL evOg doyetov
dlvetaw amd ™ oyéon P

, omov F n 6vvoqm

. MOl S

‘Otav €va 0€QL0 EXTOVMVETOL
vd otaber|] Oepuonpaoia €-
S OTOV OLITAAOLALOTEL O OYROG
TOU TOTE M TLEON TOV ............
. .., EVO, Otav Bepual-
vetal Vo otofeed Gyro amtd
T,=300K ot T,=600K, tdte

H avEnom g mtieong evog ae-
olov, dtav avEdveton 1 Bep-
uoxpaoio. Tov €yeL wg oltlo
TNV oo TG e
TWV UOQIMV TOV.
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18.

19.

Todyte ™ pobnuotry oyxéon
OV EXPEALEL TNV RATAOTOTL-
1] eElowomn twv aepimwv xal &-

TeENYNOTE  TOUS  OYETHOUS
ovuPoALoUOvC.
Me v mpoimdBeorn ot otV

ratarotxy eElomwon twv oe-
olwv avrwaBiototal 1 mieon
OF ivvvvivieieaenees , O OYROG OE
. now m Ogppo-
%1oaold OF ............ , 1] TAYHO-
oo otafed Twv aepimv €-
YEL LOLOUNTUHY TUUN ..

30

20. Ze dvo Spowo doyeion A nan

21

A
2
16g O, nav 16g H,. EEnyrjote

TEQLEYOVTAL  AVTLOTOLY L

Yot Too AGyo ta dU0 autd o€-
owa, otav Pelorovior omyv (-
Owa Bepuorpaoia, €xovv do-
POQETLYY TTiEOT).

. EEnynote ywott 1mol omowov-

dmmote agplov rotahaupavel
ot00epd Oyno ot otobepéc
ouvvOirec Bepuoxpaoiog »ou
nteone. Ymoloyiote v T
ovToU Tov 0yrov o STP.



1.8 Aonijocis — moofrlijuara

1. Ymoloyiote tg oyxetunéc po-

olaméc udalec tov  GLovtog
(O5), OV  VITEWMOU  OE€0g
(HNO,), Tov pwogopr#oy ogE-
og (H;PO,) %o tov vdooEerdi-
oV Tov aQYiov (Al(OH),).

Zyetrég atounég nateg:
0O:16, H:1. N=14, P: 15, Al: 27

. Kabe dropo Mg €yer udla ton
ue ™ pala do ardpmv C, eve
N udto »dbe popiov yhuroing
elvow ton pe ™ pdala 15 ars-
uwv C.Ymohloyiote ™) oyetiny
otouxy udla tov Mg zan ™
oxeuny poowaxy udlo g
YAUROTNG.

. DvwpiCovtag ot o ynuirég e-
vooes H,O zow H,O, €xouvv
OVTIOTOLY O OYETIHES WOQLARES
udtec 18 now 34, vrohoyiote
TS OYETMES ATOMARES WACTEC
tov H »naw tov O.

YnooeiEn: Mmooeire va Paot-
OTETE OTNY TAQATIONON OTL
A UOQLA TWV OV0 EVAOTEWY
oLapéoovy xatd éva drouo O.

. Ymoloylote tOovV 0QlBud oto-
uov H #now O mov meQiéyo-
vraw: o) og 0,25 mol H,O =au

B) ot 6,8g H,0O,.
ZyYeTES ATOMRES UALec:
H:1, O:16.

31

XHMIKOI YNOAOTIZMOI

5. Ze éva npvotarho CaCl, me-

oéyovron 12 - 102! évra Cl™.
Ymoloylote:
a) Tov apud Wvtwv Ca?t mov
TEQLEYOVTOL OTOV %EUOTOALO,

Holu

) ™ wdla Tov ®EUOTAALOU.
ZyeTrES aTonég ndleg:
Ca:40, CI:35,5.

6. ZUUTANQ®OTE TOL XEVA TOV TTOL-

QOXATM TTIVOrOL:

Zvupoho
otouyelov

Mg

Fe

Zyetnn
OTOULXN
nata (A,)

24

56

Ao18. Mol
aTOUWV

0,5

Mdaclo

1,2g

16g

ApBudg
ATOUWV

6 - 1022

7. Ze €éva doyelo Gynov 8,21 me-
owgxovran 8g CH, ot Bepuo-

roaoio 27° C.YmoloyioTe:
a) Tov apdud mol xouw B) mv
mteon Tov CH,,.

ZYETIHES
C:12, H:1.

OTOUKES

nacec:
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8. Ze €va doyelo mepLéyovral 4g
H, »nou 14g N, og OBgpuoxrpo-
ota 400K. Av 10 peiypo twv
0vo owtwv aepimv aoxrel mie-
on 16,4atm, va vmohoyioete
TOV GY%0 Tov 00yElOV.
Zyetnég arounéc nates:

H:1, N:14.

9. Ze éva doyelo dyrov 82 L me-
owExovron 4g H, nou 22g CO,
oe Begpuoxpaoia 6 = 127 °C
Noa vtohoyioete:

a) To ovvolMxd 0Qud mol
TV 0EQIMV

B) v mieon Tov aeptov pely-
UOLTOg

ZYETHES ATOMRES MALec:

H:1, C:12, O: 16.

10. IIéoa pogLo TeQLEYOvTOL:

a) og 3 mL vypoU vepou ud-
Cag 3¢g

B) oe 3 mL vdpatuwv Bepuo-
noaoiog 27 °C non mieong
0,82 atm.
M. (H,0) =18

11. Yrohoyiote tov 6yro oe STP:
a) 2,5mol SO,

B) 6,4g O,
v) 3 - 10% popimv adolac op-

uwviog.
Aivetou: A (O)=16.

12.”Eva. doyelo ymontuxrdmrog
5,6 L mepiéyer CO, oe STP.
Ymohoytote tov 0Bud mol,

32

™ walo ®ow Tov apud po-
olwv tov CO, mov meQLEYO-

vIaL 0° oo 1o doyElo.
Aiveton M (CO,) = 44.

13. Yrohoyiote OV Oy®0 TOUL V-
dpoyovov, rabwg xoL Tov -
y®ro Tov YAwpiov og STP, wov
OTTOLTOUVTOL YLOL TNV JTOQOL-
orevn 10mol HCI, ovupwva
ue MV ynuxy eglowon:

H, + Cl, — 2HCI.

14. O oidnpog wmwopel vo moQo-
orevoobel pe avoyoyy ogel-
diwv Tov owneov amd H, 1

CO. Ymoloyiote ™) pudla tov
Fe mov pmopel vo mapoydel,
100D RAL TOV GYRO TOV OTTOUL-
tovuevou vdpoydvov oe STP
notd v ovaymyn 320 tovov

(=320 - 10%g) Fe,O5 pe Bdon

™ ynury eElowon:
Fe,05+3H, — 2Fe+3H,0.

ZYETHES ATOMRES HAlec:
Fe: 56, O:16

15. Ze éva apond dudivpa tov me-
otelye 0,05mol H,SO, olEaue
éva. 010epévio no@i ndtog
10g, T0 omolo doyLoe vo aviL-
004 OVUPMVOL UE TN YNULKY] E-
Elowon:

Fe + H,SO, — FeSO, + H,T.

Metd v ohoxAowor g o-
vtidpaong damotdoaue Ot
ovtédpooe OAn 1M woooTNTAL



16.

tov H,SO,.Ymoloyiote tov

OY%0 TOV aeEiov mov ehevbe-
oBnxre, nabBmdg now ™ ndlo
TOU %PV ov Oa moo-
UELVEL UETA TO TEAOG TNG OLVTE-
dpaonc.

Aivetou: A, (Fe) = 56.

O oofeotoMBog elvor pio
uoppy CaCO; o omotog Oioi-
onatar notd T O€pouavon
tov otovg 1000 °C mpog CaO
(doPeotog  aof€omng) nou
CO, olpgmvo pe ™ ynuxn
eElomon:

CaCO3 1000°C

_1000°C o CaO + CO,

a) Yrohoylote ™ walo tov
aofeotov aoPéot mov Oa
ooy Oel natd t Oeouinr
dudomaon €vog TOVOU RaL-
Bapov aoPeotoMBbov, xro-
B0wg now tov dyno oe STP
tov CO, mov Bo ehevbe-

owBOel ovyyodvme.
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B) O dofectoc aoféomg ue
™V emidQOON VEQOU UETOL-
TOEMETAL O OPMNOUEVO a-
opéom (Ca(OH),), ovp-
Qova ue ™ ymury elow-
on:

CaO + H,0 — Ca(OH),

Ymoloyiote ™ ndla tov offn-
ouévou aoPE€otn mov WToQEl
va ooy el amd €va Tovo o-
ofeotoMBov pe fdaon T mo-
QATAV® YNURES dLeQYOOTES.
ZyeTnES OTOURES WALEC:
Ca:40, C:12, H:1, O:16
Avopeigope 4g H, pe 28,4g
Cl,. Beelte wm ovotaon tov
uetypotog mov Oa mponvyel
UETA TNV OAOXAY QMO TG YN~
wxNg avttdpaong mov atodi-
detan pe ) ynuny| eElowon;:
H, + Cl, - 2HCI

ZyeTrES aTonEg naleg:
H:1, CI:35,5
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ANAKE PAAAIQ>H

T pétonon Tv palov tov doutrmyv couatdiov YAng (atd-
wwv, Hoeimv, Lvtmv), yonolomoteitor n novdda a.m.u. (ovupolro
1u). H povdda avmj opitetar g o 1/12 me ndiag tov arépov (C.
H oyetin atoinny uala (A,) evég otouyeiov, § n oxemny wooLomn
uato (M,) evog otouyeiov M plag ynunrc Evoong, exgodtovv my
aoBunTxy T ™S walag evog atéuov 1 VOg LOQIOV OVTIOTOLYOL,
OTOV QUTES LETOWVTOL 08 HOVAdES a.m.u. Ot OYETIRES OTOURES RO
oL OYeTrES noLorés uateg etvon nabogot (adidotoror) aBuol
.. MdCa evég atéuov S = 32u, A (S) = 32.

Mio moodmta evog otouxeiov 1 omota €xel nato Téomv g 6o
elval ) oxeTny] atoxy] palo Tov otolyelov oTov, ATOTEAEITAL O
76 6 - 10?3 dropa. O 0pBUSS avtde ovoudLeton apdude Avogadro
7o elvon (dLog yrow 6Aal ToL oToryElaL.

Op(Covue 1mol atdpmv, poptmv, 1 Loviwv €va TAjfog mov amo-
teheiton amé 6 - 1023 dropa, udola vj tévro avtiotouya.

H m{eon tov »ndbe agplov ogeileTon oTic OUVANELS TTOU ALOROVV
TAL UOPLOL TOV OLEQLOV OTOL TOLXMUATOL TOV dOYEIOV, EE QUTIOC TV OV-
YRQOUOEWY TOVUS UE QUTAL.

H péon tayvmra tov poptmv eveg agpiov avEdvetol e v o-
Enon g Bepuorpaoiag Tov.

H mteon evog agplov elvar avdrloyn g amdivtyg Bepuonoa-
olog tov T, avdroyrn Tov aplBuot mol xal avtiotpopa avaloyn Tov
6yrov tov. Ou petafintéc awtéc (P, V, T, n) ouvdéovtal ue v ®o-
taotanry eElowon twv aeplwv P -V =n-R-T

Q¢ mpotumeg ovvOireg (STP) Bempovpe tig Tinég P=1atm noun
T=273K.

O dyrog ndBe ymuniic ovotag, dtav avty Poloxretal oe agQLo
rnotaoroon eivan toog pue 22,4L oe STP. O 6yrog awtdg elval ratd
TOA) ueyaAUTEQOGS OTTG TOV GY%O TTOV RaToAauPdveL 1 (OLo ToodTy-
ta (1mol) g ynurig avtig ovoilog dtav auty Peloxretol oe OTe-
Q€A M O€ VYN PUOLKY RATAOTOON.
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