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ANTI ITPOAOI'OY

«ITaiCovragy ocwotd pe tn Xnueia...

Towg v oog apéoel 1 povoikn 1 lowg éva cuvapTaoTikd BN, 6Twg To Toddc@atpo 1 1 otrocavida. Ae
propeite, OPWG, TOTé va p&Bete mdvo Tnyaivovtag 6to Méyopo HOUGIKNG Y V' atkOVGETE VO KOVGEPTO,
oUTe propeite va pabete va mailete modoopapo PAEmovtog TnAedpaot...

Me tapoporo tpodmo dev pmopeite vo pabete Xnpelo fAéovtag amAd kdmolov dAlov (1.x. Tov kadnyntr
00G, 0TOV TTivaka) va «kdavels Xnpeio. Ovte SroPalovtog amoomaopatikd éva LPAio fj TIG ONHELOOELS 0OGC.
Ola avtd dev eivat apketd, ov dev popeite var «kévete» Xnpeio povol oag.

Avto, opwe, amartel eEqoknon oe ocvvexn Paon ko PéParia 0TL xperdletan va yiveton oe cuvexn Paon
amoitel avtomelfapyio péxplg 0Tov va yivel covrfeta.

Mmopel kaveig ebkoda va mehaywaoel av dev Ppiokel TIg yevikég apyxég oe kabe éva kepdahoo. Mabai-
VOVTOG KOVELG TO YEVIKA XAPAKTNPLOTIKX KOl kKavoveg oe kabe Bépa, 1o modg dnAadn avtd «dovAevel» o
YEVIKEC YPOUHES, TOV amelevBep@vel artd TNV autopvnpdvevo kabepiog epotnong Bewpliag, kabepiog epop-
poyng Eexwplotd. Aével OAeg Tig LO€eg pHali KoL dev «XAVETOL» OTLG ETLPUEPOVG AETTTOUEPELEC.

[ToAMoti pabntég makevouvy pe tn Xnpela yiotl 8¢ GTEKOVTOL GTO WG GLUVIEOVTAL TA JLAPOPA ETLHEPOVG
Oépata evog kepalaiov To éva pe To AANO, pe TO TTOG oL éeg cuvdéovtal kot k&be pio doknom, k&b éva
TpOPANpa o PAémovv cav povadiko. Hapatnpeiote yior mopadetypo mmdG OA Tow ATOHM £XOLV OPLOHEVEG
Baouég apyég otnv nAekTpoviokt) Tovg SOpUNoN 1 oG OAa Ta o&€at Ko oL PAGELS GUUITTEPLPEPOVTOL AVAAOY
oTX LOATIKA TOVS SLAAVHATA.

Meté ) Bewpio ko TG epwtrioelg pabaivovpe va Abvoupe aoknoelg kot tpoPfAipata. “Ma mog o
HITOPEG® VAL TO KAV® OUTO;” HITOPEL VO AVOLPWVT|OEL KAITTOLOG, TTOV TTOTE TOU JeV €Yl KATAAXPEL TIG AOKT|OELG
Kol Toe tpoPAnpata tng Xnpelag. H amdvinon eivar amAn: AovAebovTag To TopodelyHaTa TV EPpOTHOE®V,
TWV ACKNOEOV KoL Twv TPoPAnpatov! Oa vapyovv ota mAaioto cvtov Tov PipAiov apkeTd yiow vor unv
nAnEete.

Mmopeite, Aowov, va akolovBricete o €€ng povomatt epyaciog: Awafdaote éva Tpnpa VANG (Bewpicr),
droPdoTe TPOOEKTIKGE T TOPASELYHAT KOIL GTT) GLVEXELX TTOAEPUNOTE TIG AOKTOELG KL TOX TTPOPAHATO TPOG
Abom (Sev eivon GAvta, propodv var AvBodv artd GAOVG TOVG TTPOCEKTLKOVS AVAY VDG TES), TTOL £XOVV GXECT)
pe To avtikeipevo mov dwPdoate. O aoknoelg ko Ta TpoPfAnpata B cog fondrocovv va kataldPete, av
@OAcTE e eMTUY IO GTOV TPOOPLOPO GG, HETA oo kKOs KePaAatLo.

Kou pnv Eexvate 6TL 0T péeymn owtr) g yvaoong to PipAio eivar o 0dnyog, adid o kabnyntng cag eivo
0 HeY&AOG o O 0G. Zntelote T Ponbeld Tov, av «koAANoeTe» oe éva TPOPANHA 1) pioe doknon Kot
dev Bupdote Koo AAAN opopotx Avpévr). Tevikd, dev eilval Wiaitepo amoteAeopaTIKO Vo XAoeL Kovelg
dvcavaroya oAb xpovo oe pice dokno, av dev «Pyaivers. Extog, av dev to PAEmel kavelg cav vToxpéwan,
aAA& ‘just for having fun’... Twori:

H Xnueio pmopei v yiver diaokédaon, éva youmt. Av to katatafere avto, Oa eivar to kaAvtepo pabnua omo
oAa.

O ovyypageig
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Xrov [Npyo, orov Anutjtpn, arov [avayid ...

... Kol 0TOUG panTés pag, mov n mwepiépyeia Ko o vBovoiaopog Tovg pag Sivovy 16éeg
Kl 0L EPWTHOELS TOVUG Uy VX pag diddokovy Tn SidakTiky TG Xnueiog ...
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Kepdharo 1

Baolkég Evvoleg

1.1  Me tLaoxoAsiton n Xnueia

Xnpela eivor 1 emoThpn mov peAetd tnv OAN kot paeAlota ) ovvleon g,
dopn NG ko TIg LOTNTES TNC.

Aoyoleiton pe Tor dtopa ko TiG aAANAemS pioeLg TOug pe AL ATOROL TTOV
eppoviCovton oIS SLPopeg XNILKEG AVTLOPACELS e TIG OTTOleg oToLYEla 1) X1~
HIKEG EVOOELG HETATPETOVTOL € AAAQ OTOLYELX 1) XTHLKEG EVOTELG.

Eivo kAGd0g TV QUOIKOV ETGTNHOV KoL G TTOAAEG TEPUTTMOCELG AVOPE-
PETAL WG 1) «KKEVTPLKY ETLOTHUN» KOOGS cLVOEeL TN PLOLKY e AANEG PUOLKEG
EMLOTANEG, OTTWG TN Proloyia kot Tn yewAoyio.

1.2 To Aebvég 2uotnua Movadwv (SI)

To d1ebvég cVoTNHX HOVAS®V VaPEPETOL GLVTOROYPOPLKE WG ST atd To Yok~
AMk6 «Systéme International d’unités» ko eivat To 6Oyxpovo petpikd oG TN

To SI eiva éva oot povadwv pétpnong mov kabopiotnke to 1960, petd
a6 dtebvr) ovppwvia. Baciotnke 1o malaidTepo cOCTNH HETPOL-YXLALOYPOLjL-
pov-SevTePOAETTOU Kot elva eEeAkTIKO GOOTNHA, KOOGS oL povadeg PETPNONG
TV SLoPOpwV peyeddV TPOTOTOLOVVTOL OGO TPOXWPAEL 1) TEXVOLOYIX TV fle-
Tpricewv kot PedTidveton 1 akpifeld Toug.

To SI amotedeiton amd éva cOVOAO povadwv KaBdg Kot ad éva GOVOAO
npoBepatwv. O povadeg (ko To peyédn) dapovvtar oe dvo katnyopieg, Tig
OepeALddelg HOVASES KO TIG TTOPAYWYES HOVADEG.

Ot Oepelidderg povadeg eivor et Ko HETPOOV AVTIOTOLY A YLLK PeYEDN
(rocotNnTEC), EppaviCovtal e otov mivaka 1.1:



KepdAaio 1. Baoikés évvoieg

IMivakoag 1.1: OgpeAimderg povadeg oto SI
MéyeBog  ZopPolro Ovopa SopPolro povadag
Mrkog l HéTpo m
Malo m XLALOY pOrplo kg
Xpovog t devtepodAento s
'Evtoaon nAekTplkod pedpotog I OUTTEP A
Oeppoxpaocio (Beppoduvoyiikn) T KEAPLv K
IMoocdtnToe VANG n HOA mol
dwtevn évtaon I, KOVTENQL cd R too
OAeg oL GAAeg PHOVASEG PETPTOTG TWV AEYOUEVOV TAPAYDYWV HeYeO®V TTpo- I =
KOTTOLY 0td TIG 7 Topamdve Oepeldderg povadeg. Etot, .. n povédo pétpn- 7 =™ 50

ong NG TaOTNTAG eivor To m/s, eV 1) povada PETPNONG TNG TTieong elvat TO |

N/m? 1j Pa (pascal).

[Tavtwg, koL Tapd Tnv tpoomtddela yio Tnv AP emkpdtnon tov SI xpn-

25°C | gi=——@epyoxpaoia

n so =2
0°C |§ = Znueio migng
| Tou vepoU 20 £

=13

OLHLOTTOLOVVTOL TTXPAAANAX KoL dLdpopeg epelplkég (eOXpnoTeS) HOVADEG Hé-
tpnong. ILyx. n cvvnBiopévn povada yix tnv mieon evog aepiov eival 1 atm,
povada pétpnong tng ToxvTnTog eival ko to km/h k.

INa ™ pétpnon moAd peydAwv 1) TOAD HIKPOV TOGOTHTOV XPNOLLOTOLOV-

VT TOAAXTTAGO L KL DTTOTOAAQTTAAG L, avTioTOLX O, TV OepeALwdDdV pova-
dwv pe ™ xpron mpobepdtwv ot povada péTpnong, Ta Pactkd atd T omoio Tpépte T Oeppokpacio etvar

eLPavilovTol 6ToV TivaKa oL akoAoLDeL:

IMoAAamA&ora, VTOTOAALATTAAGLY TOV HOVAS WOV heprvr) Lol xprioyomotobpe

To 6pyavo pe to omoio pe-

T0 Beppopetpo. Av koL 6To
SI 1 povada pétpnong eivan
o ®éEAPwv (K), omv xobn-

toug Pabpoig kedoiov (°C).

Mivakoag 1.2:
[Ip6Bepa Sopporo Yxéon pe ) Pooikn povado
mega M 106
kilo k 103
deci d 1071
centi cm 1072
milli mm 1073
micro M 10°°
nano n 107
pico 10712
1km=10°m
1MV =10°V

Ims=103s

1pm = 107°m



1.3. Mala, Papog, mukvotnro

100 |1
e
0| =
g El
o =
0| =
0| =
30| =
N El
=

Mia ovvnBopévn cvokeun
HETPNONG OYKOL O £éva
XNHIKO epyaoTriplo eivatl o
OYKOHETPLKOG KUALVEpOG ot
dubpopa  peyédn  avadoyo
pe Tov 6yko mov Bédovpe va
petpricovpe.  Meyadvtepn
akpifera  omn  pétpnon
Oyxov  mapéxovv  AAAEG
YUQALVEG GUCKEVEG, OTTWG
N TUTETA, 1) OYKOUETPLKT|
@LEAT), 1) TPOYOLdar KTA.

‘Eva oopa pélog 50 kg Qu-
yiCet 491 N otnv empdavelx
™g I'ng kau o opiopévo ye-
WYPAPLKO TAATOG, €VH TO
810 chpa TNV empaveln
™™g ZeArjvng Quyiler povo
81,5 N.

Egoppoyn 1.1

To (Gvyxotpep) eivor povado pETPNong TOAD HIKPOV UNKOV, TT.Y. HNKOV TOV
oyetilovtou pe dopa, popia KTA. ko avtictoryei oe 10710 m. 'Eyel vmodoyiotei
OTL To &Topo Tov LVdpoyovov H avtiotolyel oe opaipa diapétpov 2,12 . ITowa 1
Sbpetpog Tov atdpov tov H oe m kot o€ nm;

Avon
Agod 101 = 10710 m, n Siépetpog Tov atdpov Tov H Ba avticTouyei o 2,12 -

1071% m. Eniong, apod o 1 nm = 10" m 1o 1 m = 10° nm.
Enopévag, 1 Sibpetpog tov o eivon 2,12 10710 10° nm = 0,212 nm

1.3 Mada, B&pog, TTUKVOTNTA

H xnpeia aoyoleiton pe To dopkd cuoTaTIKG TOL GOPTAVTOG dNAadr) TNV DAN
Ko TNV evépyetx. Mia diotnta g VANG eivar n palo. Xto SI n palo eivo
OepeAiddeg péyebog kan n povada tng eivon to 1kg cuvibwg Opwg otn xnpeio
XPNOHOTOLEITAL G poVAda To 1g kot toyvel: 1g = 107 kg

Sy kadnpepvn xprion 1 évvola tng Palag GUYXEETAL e TNV EVVOLX TOV
Bapovg oo omoio amodidovpe (AavBaopéva) tn povada kg (Aépe yia mopd-
detypa, O0TL évag avBpwmog éxel Papog 75kg). ETig emoTES, OpWG, T VO
peyéln pala ko Papog eivor tedeiwg dwokpitd. Bapog eivar np Svoprn mov
aokeltal oe éva copa Aoyw g Papitntac. To Papog evog copatog pmopet
vor AAAGEEL VAAOYO HE TO YEWYPAPLKO TTAATOG, QALK KOL TNV ATTOCTAGT] TOL
OOPATOG atd TNV empavela g Balacoag. Avtibeta, 1 p&lo dev petofan-
Aetar. To Bapog w evog cOpATOG Kot 1) pala TOL m cLVSEOVTAL e T OXEOT
w = mg, 0mov g n emitdyvvon g Papitntag (otnv empdavela g I'ng eiva
g = 10m/s?). Xt ynpeio yiveton cuxvé xprion Tov 6pov «pélo» oA kadod-
Aov TOUL 6povL «PAPOCH.

OyKog eival 1 TOGOTNTA TOL TPLESLAGTATOL XMPOVL TOL TEPLKAELETAL OUTTO
Hia kKAelo T emipaveta. IIpokettal yio mapdywyo péyedog kot ) povéada tov 6to
ST eivow o 1m3.

>tn xnpeto ypnowomnoteiton wg povada dykov to 1L (Aitpo) ko to vrmo-
ToAAaTAAGLO Tov To 1 mL ko oy veL:

—1n-3 — 3 _ 103
1L=10"7"mL, 1mL=1cm’ =10"L

To 1cm? eivou 0 dykog ov avticTotyel oe KOPo akprig 1cm Kot avTicTorye
oe 1mL.

IMukvoTnta p pog ovoiag eivar 1 palo g avé povado dykou:

P=‘—,

E€aptaton amd tig ouvOnkeg mieong ko Beppoxpaciog (el oto aépro
TUKVOTNTA HETAPAAAETAL CHAVTIKG [e TNV TTieoT kal T Oeppokpacicr).
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H mukvotnta eivon mopaywyo péyebog oto SI kot 1 povada tng eival to
kg/m3.

Bpliokel epappoyn oe opoyevn LALKA, avTd dnAadt ov éxouvv tnVv dia 6U-
otaon oe OAn toug 1 pale. ‘Etol, . n mukvotnta tov owdrpov Fe eivou
5,6g/mL, evd 1 mukvotnTa Tov vepos eivor 1g/mL (yio 1o Adyo ot évoar Kop-
patt odnpov mhvta Pubiletal 6to vepod, 060 pLkpn pala kot vo EXeL).

YoviBwg, K¢ povada TukvOTNTAC Ypoiponoteitar To g/mL (g/cm?), evid
edkd ot aépla xpnoipomolotpe ovvibwg pia pkpdTepn povéda, to g/L

(1g/L =10"3g/mL).

‘ Egoppoyn 1.2 ‘

To apyilo () ahovpivio Al), eivou pétardo pe mokvotnTa p = 2,7 g/cm® ko
o povotalel TOAAEG epappoyég otnv kabnpepvry {wr).

o. o n pada evog cupmoryodg k0Pov arrd aAoLpivio akpig o = 5cm;

B. ITowx B eivan 1 pé&lo Tov vepoo mov yepilel TANpwG éva doyeio kuPLkol
OXNHOTOG KPS @ = 5 cm;
T o vepd p = 1g/cm3

Aton
a. O 6ykog Tov kOPov eivat:

V=a3=53cm3? =125 cm?

_m
P=y
_ _ g 3 _
m—p-V—2,7—3-1250m =3375g
cm

B. H péla Tov vepod mov avticTolyel ot dyko 125 cm? O eivau:

m:p~V:1%~125cm3:125g

To opuktd Powtitng mov
vrhpyel ko otnv EAAGSa
o€ ONUAVTIKEG TTOCOTNTEG.
To opukTd avtd mepLéyel
Al,O; (aAovpiva) amd TO
omoio mophyeTon pe TMAe-
KTpdAvot o apyiio (Al) 1
QAOUpiVLO).




1.4. Aroua, Mdpia xau Iovra

Opwopoi IUPAC

Atom “Smallest particle still
characterizing a chemical
element. It consists of a
nucleus of a positive charge
(Z is the proton number and
e the elementary charge)
carrying almost all its mass
(more than 99.9%) and
electrons  determining its
size”

Molecule “An electrically
neutral entity consisting of
more than one atom (n > 1).
Rigorously, a molecule, in
which n > 1 must correspond
to a depression on the
potential energy surface that
is deep enough to confine at
least one vibrational state.”

Ion “An atomic or molecular
particle having a net electric
charge”

Ernest Rutherford (1911)
«H pala tov ardpov eivou
ovykevipwpévy o éva moAu
HKpS  ydpo mov  Aéyetau
moptivag ko @éper  Oetikd
nAektpuké poptio. I'ipw aro
TOV TUPHVA TEPLOTPEPOVTXLL
T NAEKTPOVICL.»

Niels Bohr (1913)

«Ta nlextpovia  KivovvTal
oe  kabopiouéves  KukAkég
TPOYIES YUPW a6 ToV Tuphjva,
7ov ovopdlovran oTifddeg.»

1.4 Atopa, Mopla kot lovta

Ta copata amoteAovvTat cLVRBWG Td ATOHA 1} HOPLA 1) LOVTX 1] GLVILAGHOVG
QUTOV.

Atopo eivor poe ToAD pikpry Sopr tng VANG mov amotedeital otd éva Tu-
priva BeTicot poptiov yOpw amtd tov omoio Ppickovron nAektpovia. To &ropo
elvo nAexTpLkd ovdétepo, ylati To GLVOALKO apvnTIKO POPTiO TWV NAEKTPO-
viov Tou elvar 6o Kot ardAvT TIpr pe o BeTikd QopTio Tov TLPHVAL.

Moépro eivor pro ToA0 pikpn dopn g VANG, mov aoteAeitan amd dvo 1
TEPLOCOTEPA ATOW TAL OTTOLAL Elval GLVOEdePEVA PHeTAED TOVG pe SLVAYLELS, DOTE
vo arote AoV OAa pall éva eviaio ocuykpotnpa. Ta popia dev eivat popTicpéva
yloTl toTEAOVVTOL OUTTO ALTOW TTOV ELVOLL OVOETEPO COUATIOLX.

Iov eilvan pa oAU pikpr) @opTiopévn Sopr TnG VANG oL TPOKVITTEL ATTO KAL-
TTOLO ATOWO 1] KOOOPLOPEVA GUYKPOTHHATH ATOPMY cLVOEdePEVOV HeToED TOVG
pe SUVAHELG, OV TO ATOWO 1 TO GLYKPOTNHA oo dAAel 1} TpooAdPel éva 1) mte-
pLocoTEPA NAEKTPOVLAL.

1.5 Aopn Tou atépov

O 6pog «ATOPO» TPOEPXETAL ATTO TOVG APXALOVG PLAOGOPOULG ANpodKpLTo Kot
AgVximmo mov «mpoerteYav» tnv vIap&n Tov Tov 50 cwva T.X. ITIG aAp)ES
oV 190V auwva 0 Ayyhog xnpikog Dalton enavagépel 6To tpookrvio Tnv (@i-
Aoco@ikt)) dmon tov Anpodkprtov. ZOp@wva pe tnv atopk Bewpio tov Dalton
(1808), 1 VAN outoTeleitanl oTd ATOHO TOL OTTOLCL Elvall GUPTTALYT] KoL O dLaipETaL,
dev propovv va dnpovpynBodv ovte va KATASTPAPOLY Kot AapPdvouy pépog
OTLS SLAPOPEG XNHULKEG AVTIOPATELS.

To 1897 o Thomson avakdAvye tnv OapEn TV NAEKTPOViIOY OTO ATOH
WG HLKPOOKOTLKA COHATIO e GTOLYELOOEG ALPVNTLKO POPTLO Ko Alyo opyo-
tepa (1898) avaKaADOTNKAV TA TPOTOVIA WG HIKPOTKOTIKA CWHaTIdL OeTicon
poptiov. MaAiota, yio v eEao@aAoTEL 1) NAEKTPLKT] OVIETEPOTNTA TOL ALTO-
HOUL 0 aplOPOC TV TpwTOViwV o éva &topo Ba mpémel va eival i6og pe Tov
oplOpd TV nAekTpoviwy Tov.

To 1911 o Rutherford amédei€e 6TL 1) p&lo ToL ATOPOL Elval GUYKEVTPWHEVT)
o’ €vol TTOAD PLKPO XOPO TOL AEYETAL TTUPT VOGS,

H avokdAvym twv vmoatopik®dv cwpatidiov avolke to dpopog yo tn dia-
TUTWOT) VEWV ETOVXOTATIKOV Oewpldv yia T dopr tov atopov. H odyypovn
elkova ylor To dtopo elvat 1) e€Ng:

H péla Touv atdpov elvol GuYKeVIPpOHEVT 67 £VOL XDPO TTOL OVOUALETOL TTU-
privag. O muprvag cuykpoteiton artd mpwtovia (p), Tov pépouvv Betikd nhe-
KTPLKO PopTio, kot amd ovdétepa vetpovia (n). Ztov xdpo YOpw atd ToV Tu-
pAva vtdpyovv ta nhekTpovia (€), ToL PEPOLY APVNTIKO NAEKTPLKO POpPTiO.
Ta dropa eivor NAekTpLKd 0LOETEPA, KAONDS TO TPWTOVIX KoL TX NAEKTPOVL
éxouvv avtiBeTo oToLYELDDEG NAEKTPLKO POPTIO KoL 0 aplBdg TOV TPHOTOVIKY
elvar ioog pe Tov aplBpo TV nAekTpoviwy.
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Ynmootopikd 6opatidta kot fooikd XapoKTNPIGTIKE TOUG.

Mivokog 1.3
Sopatidto  Xopporo  Méala (kg) doprio (C)
HAextpodvio e 9,1094 x 10731 -1,602 x 1071
pwtovio p 1,6726 x 10727 +1,602 x 10717
Netpodvio n 1,6749 x 10727 0

1.6 AToulkOg kot Madllkog aplOuog - lootoma - Xtot-
XE€LO - ATOMIKOTNTA

‘Eva drtopo kabopiletor od dvo apibpotc, tov atoptkd aplbpd Z kot to palikd
apldpo A.

Atopkog aptOpog Z eivar o aplBpodg Twv TPpwToviKY GTOV TUPHVA TOL
QTOHOV.

Moalikog apOpog A eival o aplBpog tov vovkAeoviov, dniadn Tov Tpw-
TOVIWV KL TWV VETPOVI®V, GTOV TUPHVA EVOG ATOHOV.

Iootoma ovopdlovTol T ATOpPA TTOL €XOLV TOV {810 XTOHLKO aplOud Z ko
Srxpopetikd palikod apldpo A.

Ytoiyeio elval To COUX TOL ATTOTEAELTAL QLTTO KATOW e TOV LOLO ATOWLKO
aplOpod. SvpPorileton pe éva ypyppo (kepoAdaio Aativikod) 1 pe dbo ypdypporto
(éva ke@odalo Aativikd ov akoAovBeital amd éva pkpod AaTiviko).

O mAnpng ocvpPoAriopog yio éva atopo X eivat o e€ng: ’%X (6mov Z o ato-
HIKOG TOL aplBpoG ko A o paltkdg Tov aplOpoc.

To &ropo eival nAekTpikd ovdéTePo, EMOPEVMG O ATOMIKOG aptOpog Kabo-
pilel ko Tov aplBpd v nhektpoviev tov. Ily. 610 &topo tov ofvydvou dAa
Ta Topa éxovv Z = 8, dnhadn diaubétovv oTov Tuprva 8 p, evd 0 aplBpudg TV
nAextpoviewv tov eivon ertiong 8. O GLHPOALOHOS TV ATORWV TOL 0EVYOVOU &i-
vau gO . Ta ropa tov Beiov (14S) éxovv Z = 16, dnhadny Sixbétovv dAa 16 p
KoL Gpa 16 e.

Ioxver: A = Z+N(6mov N o aptBpdg twv veTpovienv Tov atdpov). O aptBpog
Twv veTpoviov N oe éva ATOpHO TTPocdLopileTal EPHPHECH HE TNV XPALPEST] TOV
atopkol aplBpod Z (aplbpog mpwtoviwv) and tov palikd apldpod A (apbpog
TPWTOVIOV KoL VeTpoviwv pali): N = A - Z.

Egoppoyn 1.3

‘Eva &topo ¢Bopiov supPoliletar wg 1§ F. Motog eivon 0 atopikdg aptdpdg, o pot-
QoG aplBpog, o aplBpog TwV TPOTOVIWV, TWV NAEKTPOVIWV KOL TOV VETPOVIKDY
TOU;

Avon
A7 to ovpforiopd katahaPaivovpe 0Tt Z = 9 kot A = 19. Emopévwg o aptb-
HOG TWV TPWTOVIWV KoL TV NAEKTPOVIWVY TOL elval ioog pe 9, eved o aplbuog
TwV veTpovienv tov eivoar N =19 —9 = 10.

Hl\extpovio
Joseph John Thomson (1897)

IIpwtovio

H avaxdAvyn tov mpwro-
viov pmopel va amodwbel
KUplG OTIG epyacieg Twv
Eugen Goldstein 1886 xau
Wilhelm Wien 1898. To
ovopa «IIpwtdvio» amd tnv
EAnvikry AéEn  «IlpodTog»
opeileTon katd ThoO TU-
Bavotnta otov Rutherford
(1920).

Netpovio
James Chadwick (1932)

Ta TpwtoVIa KoL Tar VeTpo-
VIO, G GUGTATIKR TOV TTU-
priva, Aéyovtar Kol VOUKAE-
ovio.

24X

2TV TPAYHATIKOTN T O (Lv-
Bpaxog éxer 16 (1) yvootd
wotona amd BC péypL 2C.
Abo pévo amd avté C ko
BC eivan otadepd.
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H Omoapén twv popiwv éytve
arodektr) amd ToAovg XN-
HikoOg Ndn amd TG apxég
Tov 190v owdvae pe Paon
Touvg vopoug tov Dalton. I1é-
VTWG, 1) TeEALKT artddelEn tng
vmopEng touvg €ywve 1911
a6 tov Perrin.

N

Abyw TnG TOAD itk prjg TOL V-
KVOTHTAS Katl THG [y avaple-
&yétnTag Tov To arotyeio HAo
(He) ypnowomoteitai wg aépio
TApwons o€ agpimola.

molecular entity
(IUPAC definition)

Any constitutionally or isoto-
pically distinct atom, molecu-
le, ion, ion pair, radical, ra-
dical ion, complex, conformer
etc., identifiable as a separa-
tely distinguishable entity.

chemical substance
(IUPAC definition)

Matter of constant composi-
tion best characterized by the
entities (molecules, formula
units, atoms) it is composed
of. Physical properties such
as density, refractive index,
electric conductivity, melting
point etc. characterize the
chemical substance.

Ta &ropa Tov idov GToLyelov propov va dtxépovy 6Tov apldpd TV ve-
tpoviwv. Etot, ta dibpopa dropa dvBpaxa C pe Z = 6 propodv va €xovv
optBpod vetpoviov N = 5,6,7 1} 8 ko emopévwg £xovv dtoupopetikn pala (1oo-
tona). Ta SLiipopa LoOTOTTO G EVar GTOLXELD ATTAVTMOVTOL G SLAPOPETIKES AV~
Aoyleg otn @oo. ILy. otn @von o avBpoakag amavtatol kKupinwg (6 T0606TO
Tepinov 99%) e o wwoToTO 12C.

Y& KQmola oTolyelx Tow ATopa GLVIEOVTOL PETAED TOLG oYX NHATICOVTOG HO-
pta. ILy. To vdpoyodvo epaviletal ot OO e TN HopPT| popiwy Kabéva amd
Ta omolo arotedeiton od dvo dtopa H evopévo peto€d toug pe pe L.oxvupEg
dvvapers. T'ia To Adyo avtd to vdpoyovo avaypapetal wg H.

Ta popla TV SoepdpwV YNUKOV oToLXEl®V ITOTEAODVTOL OUTO ATOR e
ToV {810 aTopLkd aplBpod, aAdd dev amoteAobvton T&vToTe otd TOV 1o aplBpd
atop®v. Me Bdon tov aplBpd tov atdpwy mov amaptilovv To popLo evog otot-
xelov T YopakTnpilovpe WG HOVOTOUIKY, SLATOUKA, TPLATOUKA KTA. GTOL-
xelo.

AtopikoTnTa eVOG GTOLYELOL eivat 0 aeplBpOG oL el Vel atd OO ATOL
OLYKPOTELTOL TO POPLO EVOG GTOLYELOV.

~

Movoatopkd, 0nwg eivon ta evyevr) aépio: He, Ne, Ar, Kr, Xe, Rn kot tox
péTaAda o€ kKatdoTaoT atpov. Eniong, wg povoatopkd ypagovral ta 6ToL-
xela Beto (S), avBpakag (C), kot pwopdpog (P).

Avaropikd otouyeio eivo to e€ng: Hy, Oy, Ny, Fy, Cly, Bry, I.

Tprotoptkoé eivar to 6Cov (O3).

1.7 Ta&wvounaon tng vAng

Onwg eidope oTIg TPONYOUHEVEG EVOTNTEG TA TOAD HIKPA CwpATISI TNG VANG
OTWG TPWTOVLX, VETPOVLX, NAEKTPOVIAL EVOVOVTAL KL dNHLOLPYOUV TTLo cUVOe-
TeG QOpEG OTIWG ALTOHL, HOPLAL, LOVTA JLE LOLOTNTEG EVTEAMDG VEEG TTOV OEV LI PYOLV
ot SOPLKA TOUG cLoTATIKA. o Tapddetypo T e€opTripaTa evog poloylod
€XOLV KaToleg LOLOTNTEG TO Kabéva aAA& OAa pall cuykpoTolV pia véa Sopr),
TO POAOL, TTOL €XEL TNV LOLOTNTA VAL HETPA TOV XPOVO, HLA LOLOTNTH OUTOADTMG
E&vn pe TIg OLOTNTEG TV EEAPTNUATOV TOV.

H 0An éxel v eyyevn dlotnta va avtoopyavadveto!!!

Mo Srakprtr) dopr) 61TwS GTopo, HOpLO, LOV OVOHALETOL HOPLOKT OVIOTNTO
(molecular entity). O Sta@opetikdg palikdg optOpdS peTOED ATOPWY pe Tov idLo
oatoptkd aplbpod dev Bewpeiton otoryeio diakpiong dnAadn ta LloOTOTA A TOH
Bewpolvtan Twg avikovv otny idia poprakt ovtotnta. To idlo woylel ko oTo
HOPLX KL OTaL LOVTOL OTOV 1) Stopopd o@eireTon oToV StapopeTikd aptOpod ve-
Tpoviwv peTaEd TuprveV pe loovg aplBpots TpwToviny.

370 emOEVO eTTESO OPYAVOONG TNG DANG T ATOW, HOPLAL, LOVTX GUVEV®-
vovTol pe SLPopouvg TPOTOLS divovTag KatvoLpyLeg SOpES, Ta Kabopd copata
(xnuucég ovoieg, chemical substances) ko T piypoto (mixtures).
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KaBopiopéva copata ovopdlovtol To GOUATE OV TPOKVITTOLV Ao TN
OLVEVMOT) HOPLK®OV OVTOTHTOV e KaBoplopévoug TpOTouG.

Miypotor ovopalovTal To GOPATA OV TPOKDITTOLV ATTO TH) GUVEVWGT] HO-
PLAK®OV OVTOTHTWV HE TUXALOVG TPOTTOUG.

Ta kaBoplopéva coOpaTo SLaKkpivovTal 6e GTOLYELO KOL XTHLKES EVOCELG EVD
TOL PLYHOTOL O€ OHLOYEVT) KOl ETEPOYEVT].

Ttoyeio elvol TO COU TOL UTOTEAELTOL ATTO ATOHA HE TOV i8L0 ATOLKO
aplOpo.

Xnuikn éveon eivol To GOHO TTOL WTOTEAELTOL ATTO OHOLEG HOPLOKES OVTO-
nTeg (LopLar) 1) OpoLe, ovdétepa, SopLKA emovalopPovopeva, cOVolo popLo-
KOV OVTOTHTWV TTOL QITOTEAODVTOL OO LOVTO. XTIV TEPITTWOT] OV OL HOPLAL-
KEG OVTOTNTEG elval POPLAL 1) EVAOCT) OVOUALETOL HOPLAKT] EV® TNV TEPITTWOT
TV LOVTWOV LOVTLKT).

Opoyevég piypa ovopdletol To piypa 6To omoio dev propoivpe vo dtokpi-
VOULE SLOPOPETLKA PEPT] HE YURVO HATL 1) OKOUT KoL e TN XPron VOGS amtAoD
pikpookomiov. Ta opoyevr) piypoto ovopdlovtol Kol SteAdporza.

Etepoyevég piypo ovopdleton to Piypa 6To omoio propovpe vor drokpi-
VOULE SLOUPOPETLKA PEPT] HE YURVO HATL 1) QKON KoL e TN XPToT) VOGS atAOD
HLKPOCKOTTLOL.

OL OpoL «OpHOYEVES» KO «ETEPOYEVEG» OEV elvarl atOALTOL AKX eEapTOVTOL
amod to €1dog Ko To péyebog Tov plypotog.

SUVOTTIKG, 1) ToELvOpnoT g VANG prropel va armodobel pe To TopakdTo
by poppoc:

YAn

\

! }

KaBopiopéva copoto Miyporto

| |
! ) ) )

Ytoxeio Xnuikég EVOGELG Opoyevn Etepoyevn
H, , Fe H,0 , FeCl4 alatdvepo A&/ vepod

SOHOOVL HLE TO TTOPATTAVE OL XTHLKEG OLOLEG EXOVLV TTAVTA TNV L 6VGTACT)
aveEapTNTo OTd TOV TPOTTO TAPACKELTG TOLG. XAPAKTNPLOTIKO TOVG elvarl OTL
1 oVvoTAoT TOUG PITopel vor otodobel amd évar XOPOKTNPLOTIKO XMULKO TUTO,
m.x. HyO.

Ta otouyeia elvot oL TAOVGTEPEG XNILKEG OLGLEC OITO TLG OTTOLEG QUTOTEAEL-
ToL 1) OAN Kot aroteAovvTot tévta amd éva eidog atopwv (dnAadn dtopa pe Tov

mixture
(IUPAC definition)

Portion of matter consisting
of two or more chemical sub-
stances called constituents.
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Sfpepa T YVOOT& GTOL-
xelo elvan 118. T oToyeio
OV £XOVV AVLYVELTEL OTN YT
poli pe vt TOL VLY VED-
TNKOV GE OOTEPLY, VEPEND-
poTo KoL oovTEPVOPa oo
TO QACHATA TOLG CVEPYO-
vtal oe 98 (atopikoi apid-
poi 1-98). Xto péAdov iowg
ot aptBpot avtol vor peyohod-
GoULV.

810 atoptko aptbpo), aveEaptnta av oxnpatiCovv popia (O,) 1§ amoteAodvTon
amnd aropa (He, nAto). Zrpepa, eivar yvootd 118 otolyeior ad tor omoio povo
Ta 88 LITAPYOLY TN PUOT) £V TA LITOAOLTA TTapackevalovTal Texvnta. To -
KPOTEPO JLOtKPLTO CWHATIOLO EVOG GTOLXELOL TTOVL UITOPEL VO XOPOAKTNPLOTEL e
TO OVOHQ TOVL GTOoLYEloV elval To Atopo. Av Bélovpe TavtdXpOV Var elval Ko
otabepd TOTE elvat TO PHOPLO TOL GTOLYXELOV. XTAL EVYEVT] AEPLX TO KTOHO elvorl
TOLTOY POV KOl HOPLO.

OL poprakég evooelg amoteAodvtol amod éva eldog popiwv ta omoio d-
HloLpYoLV éva KoBopd codpa. Tar GATopa TTOL GUPPETEXOVV GTO CYNHATIOHO TOV
popiov aviikovv ce Vo 1) TeplocodTEpa oToLyEl dNAadn o€ kdbe popLo LITAp-
XOoUV GTopa pe dtopopeTikodg atoptkovs aplbpots. To poplo eivar to pkpo-
TePO SLKPLTO CWHATIO HLaG KXBOPLOPEVNG XMHLKNG £VWOTG TTOL PITopEL va
vrtapEel eAevBepo, kot va ovopdleton 6Twg ka1 xnukn ovoio. [oapadelypota
poplak®v evooewv eival: H,O, NHs, CO, ..

Ol 1oVTIKEG VOO ELG TOTEAODVTAL QTTO OETLKA KOl 0PV TLKA LOVTOL EVWOHEVOL
peTaED Tovg pe pio kaboplopévn avaroyia (Hikpdv akepaiwv aplBpov) oote
TO GLVOALKO POPTLO TNG £VWOTG Vot elva Pndév.

Ta Betiké 10Vt ovopdlovran korttovro (m.y. HY, Na*, Fe?*) kau ta apvn-
Tk 16VTa aevidvtar (my. C1°, O%).

O xNpKdG GUUPOALOHOG TWV LOVTIKOV EVOCEDV elval OTTWG KL TOV HOPLOL-
KoV dnhadr) dev epgpaviCovron Ta nAektpikd goptio .. NaCl, Al,(SO,)5 kA

H d1apBpwon Tov 1OVIWwV TopLoTAVETAL GTOV TOPAKATO TLVAKL:

Iovia

4 i

Koatiovia Aviovia

| |
! 1 ! 1

Movooatopkd  IToAvatoptkd Movoatopikd  IToAvartoptkd

Na*, Ca®* NH, Cl, s NO;, SO2~

Av dlaotdoovpe P XMULKTH ovcla oe oTolyelo Pplokovpe TavTa TV da
ovahoylo palov petafd Twv oTolyelwv aveEpTnTa otd TNV TOGOTNTO KL TOV
TpoTO TTapackevng TnG. ILy. To vepd amotedeiton oo popia H,O dniadn dvo
artopa H kou éva atopo O evopéva pe ouykekpipévo tpomo. O cuvdvacpog av-
T0g avtiotolyel oe évwon pe avaroyia palov 1: 8 ko pdAioto aveEdptnta
ov To Pplokovpe 6T QOO 1} TO TAPACKEVALOVHE pe JLAPOPES XNILKEG OVTL-
dphoeic. Mior GAAN ynuikr évoon eivor 1 kown fayapn pe tOmo CioHynO41,
dnAadn 12 aropa C, 22 dropa H ko 11 dropa O evopéva petafd tovg Kotd
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€Vl HOVOSLKO KoL TTEPUITAOKO TPOTo. e avTifeon pe To oToLyela, oL XNHLIKEG
EVOOELG HITOPOUV va SlxoTtaotovV oe GAleg amAovotepeg kKabapég ovaiec.

Ta plypata eivon pn koBopiopéva cdpoto, vAtkd dnAadn mov 1 cveTaoT
TOUG PItopel va SLopépel avAAOYa [e TOV TPOTTO TUPAGKELTG TOVG 1) TNV TTPOE-
Aevot) Toug. AtoteAovVTo atd d00 1} TEPLETOTEPX GTOLYELD 1] XTHLKES EVOGELG
Kot T Sthpopa cuoTaTiké prtopel va eivan opatd 1j 0xL. ‘Etol oe éva motript
vepO Ptopovpe va Stahboovpe éva 1) meplocOTEP KOLTAALA {ayapng KoL va
TPOKOYeL Eva dloupaveg LYPO ALyOTePO 1) TEPLOGOTEPO YALKO. Miypo eivor ko
70 BAacoLVO vEPO oL aToTEAEITOL ATTO VEPO HEGQ GTO OTTOLO elval SLahvpéva
dwapopeg ovoieg, m.x. ardtt (NaCl), O, kTA. To Bahacovo vepod €xel dtopope-
Tk ovotaon and Odhacoa oe Bdhacoa, SnAadn éxel petafAnTr mepLekTiKO-
TNT 6TLG SIXAVHEVEG OVOLEG TTOV TTEPLEYEL.

Ta opoyevn piypata éxovv Tnv idlx cVGTAGT) Kot TLG idLeg LOLOTNTEG 5 OAN
TOGOTNTA TOVG KOl GTAL OTTOLOL OEV HITOPOVHE VOl Lotk PLVOUE TO GO TATLIKY TOVG
pe yopvo pati. Etol éva motrpl aAatdvepov TTpémeL v To SOKIHAGOUHE YL Vo
dovpe OTL mepLéxel kot ATl eivor Oe To L0 AAHLPO ATTO TNV TPOTY PEXPL
NV TeAevtoio YOUALd. ATO Ta CLGTATIKA €VOG SLAAVDHATOC, €KeELVO TTOL ExeL
NV Ol PUGLKT KATAGTOCT) e UTT TOL SLAAVDHATOG Kot fplokeTon o€ peyadv-
Tept avoroyio, ovopaletal SLaADTING, EVH TA LITOAOUTA GLGTATIKA TOL OVO-
palovtor draAvpéveg ovoieg. o mapdaderypa oe vOUTLKO StdAvpa (dxopng
To vepod elvar o SLaA TG Ko 1) {dxopn eivor 1 Stahvpévn ovoiok.

Ta droehbpata Ta€vopodvtal o poplaKkd SLHADPRATA KAl G LOVIIKK N
NAEKTPOALTIKE drodDpata. Sto poplakd dtoadbpata 1) dtoehvpévn ovoia ei-
VoL 6€ HopPn Hoplwv, T.Y. 6TV Tepintwon Stadvpartog (ayopng 0mou 1 Stodv-
pévn ovoia amoteleiton amd popia Cq,HyyOqq. ZTar tovTikd Stadbpata 1 dia-
Avpévn ovoia Pploketal pe T popern OVTOV, m.X. didAvpa NaCl c6to omoio 1)
Swadvpévn ovoio Bpioketal pe tn popen twv WGvtwv Na® ko Cl.

&t 5+ 0 0
275
MépIOS:IEpol'J i@ff

/E(puémwpévo KaTiév varpiou

)
'\ ) ) )
g... e )
ot (™
KpuotaAhog NaCl (Q) o

CI-

E@udatwpévo avidv xAwpiou

To ahaTOVEPO TPOKVITEL e
duxhvom Tov koo payelpt-
kol dAarog (NaCl) oe vepd.
Y10 duddvpo avtd TO veEPd
etvo 0 StadvTng kot To NaCl
1 Strhvpévr ovolar.

OL meplocoTepeg  YTMHLKEG
avtidpaoelg  yivovton oe
St dpara.
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Ti «avamvéovvs ta Ydpia otn
Odraocoa;

Bpdyio amd ypavitn otnv
IMotayovia tng XiAng. Amo-
TeEAOVVTOL KUPLWG ad KpL-
otallikn Gupo (SiOy) o
oovpiva (ALO3).

O oXNHATIONOG CPALPLKOV
oTOYOVWV O éva LYPO OPEi-
Aetou o€ pio onpovTiky LLo-
TNTO TV LYPAOV TTOL AEyeTaL
ETLPOAVELOLKT) TROT).

To onpeio Ppacpod evog 6m-
potog e€aptatal omd TNV
(atpoogaipikr) stieon. Etot,
m.x. 70 vepo (H,O) Ppaler
o6toug 100 °C oe mtieorn 1 atm.
Otav 1 zmieon ehattdvetal
(1.x. oo Ipahéua) To onpeio
Bpaopot pedvetat.

Ta erepoyevi] piypata eival avopolopop@a, dniadn dev éxovv tnv idio
o00TOOT Gg OAN TNV TOCOTNTA TOVG, G€ TOAAES D TTEPUTTAOOELS HTOPOVHE VO
drocpivovpe Ta empépouvg ocvotatikd Toug. ILy. av avopi&ovpe vepd pe Aadi
TPOKVTITEL £Vl ETEPOYEVEG PiYHO 6TO omoio Stakpivovpe d0o @acelg, TN eaon
TOL AadLoV TTOL EXEL HLKPOTEPT) TTUKVOTITA KOIL ETTLITAEEL KOUL TT) PAGT] TOL VEPOD
mov Pploketal amd KAT.

1.8 Kataot&oelg tng VANG

Ta SLépopa GOPATA TTOL GLVIGTOVY TNV VAT ATAVTOVTOL, XVIAOYXL HE TIG GUV-
Onkeg Oeppoxpaciog Ko TECTC, O€ TPELG PUOLKES KATAOTAOELS, TN OTEPEX (S)
v vypn (1) xou v aépra (g).

STEPEX ELVAL TX COUATO GTO OTTOLOL T SOULKX TOVG CUGTATIKA (A TOp, HO-
pLax 1 LOVTA) votTOOGOUVV PETOED TOUG LoXVPEG AAANAETLOPATELS Kol KLVOD-
vTot eAdyLoTo YOpw oo TIG Béoelg Toug pe amotédeopa va éxouvv kaboplopévo
OXNHa KoL OYKO.

Yypd& elval ta cOPATo 6T 070 T SOPLKA TOUG CUGTATIKY AVOTTTOGGOLY
HETOED TOUG PETPLWG LOYVPES AAANAETLOPACELS He ATOTEAEGHA VO KLVOOVTOL
oxeTkd ehevBepa. Etot éxouv kabopilopévo dyko, dev £xouv Opwg kabopLopévo
Syl

Aépra elval Tot GOPATO 6T OTTOL T JOLKE TOVG GLOTATIKA (ATOHAL, PO-
pLar) avorttbooouvy petakd toug acBevelc alAnAemidpdoelg (TpokTikd opteAn-
TEEG) HE QUTOTEAEGHA TV OHOLOHOPPT) Kivon pog OAeg Tig katevBuvoels. Ta
aéplx Oev éxovv ovte Katboplopévo oxfpa, o0Te OYko, KATOAAOPPAVOVTAG OAO-
KANpPO TOV OYKO TOUL do)ELOL HECOL GTO OTTOLO TTEPLEXOVTAL.

Me petafoln) twv cuvOnkov ko 18ing tng Beppoxpaciog, ta dikpopa co-
HOUTOL LITOPOVVY VOL HETATPATTOOY 0utd TN pio @UoLKY kKatdotaoT otnv GAAT. Etol
7.X. TO vepd oTovg -5 °C eivon pe tn poper otepeot (méyog). Me tnv adénon
g Beppokpaciog otovg 0 °C o mhyog petatpémnetal oe vypo (ThEn), evod oToLg
100 °C petatpémetal oe VOPATHOVG (eEaEPwaT). AVTIOTPOPQ, [ TN CLVEXT] pel-
worn NG Beppokpaciog oL LIPATHOL LYPOTOLOVVTOL KOL OTH GUVEXELXL GTEPED-
motovvton (tr€n). Now onpetwbet 6TL Kot GTIG TPELG AUTEG PUOLKEG KATAOTATELG
(mhyog, vepo, vdpatpot) o doptkd cvotatikd eivar To idto (Loproe HyO) ko
TO POVO TTOL JLAPEPOLVY eivat oL aAANAeTLOpAceLg HeTaED TOVG TTOL €XOLV WG
QTOTENEGHO TNV TEALKT] EPOAVLIOT TNG VANG. Ot cdAnAemidpaoelg avtég emnpe-
alovtot oAb amd tn Oeppoxpacio.

K&be éva xabopiopévo oopoa €xel pio oepd ard 3LOTNTES TOL YXPOKTNPL-
CovTol ©OC PUOLKES 1] XMHLKES LOLOTNTEC.

Ot puoikég 110N Teg eivar cuviBwg petpropeg WLOTNTEG (0TaBEPEQ) TTOV
oXETILOVTOL ATTOKAELGTIKG [E Piot GUYKEKPLUEVT) OVOLX. e AUTEG KATATAGGO-
vtat To onpelo THENG (n Beppokpacia otV omoia AeldVeL éva 6TEPEd CONPX),
T0 onpeio Ppacpot (n Beppoxpacio otnv omola Ppalet éva vypo), 1) TUKVO-
T KTA. Me Bdon Tig puotkég 1dLOTNTEG PITOPoUpE Vo SLAKPLVOLE TT.Y. oV €val
pétaAdo eivon o oidnpog (Fe), o apyvpog (Ag) kTA. Ilavtwg, oe dOAeg TIg TTEpL-
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TTOGCELS EKINAWOTNG PLOLKOV PALVOHEVOV OEV AAAOLOVETOL 1) XTHLKT 60O TAGCT
TOL OOUATOG 1oL AopPavel pépog. ILy. pe tnv e€dtpion tov vepol €xoupe
petatpont) tov H,0 (g) oe HyO (1) xa n cvotaon tev popiov pévet i idia,
amtAd& aAA&lelL 1 puokn katdotoot. H Siddvon tov NaCl (yAwprovyo vatpro,
TO KOLVO HOYELPLKO OAQTL) OTO VEPO elval ETTIONG VAL PUOLKO QULVOUEVO.

O xnpikég 110N TEG PG TANPOPYOPODV TO MG Hict GLYKEKPLUEVT) OVLG LA OLA-
AnAemidpda pe GANeG XNIIKEG OVGIEG KOl EXOVV WG TTOTEAEGHAL TN HETATPOTTH
™G o€ GAAeg XNpLkéG ovoieg peTafdAlovTag tn xnuikr tng ovotaot). Etol to
Na (vatpro), wov eivou éva podakd pétarro avtidpd Piona pe to H,O mapdyo-
vtag NaOH xou aépro H,,.

H @uoikr] katdoTtoon Tov XNHIKOV 0UGLOV HITopel va elval oTeper], LYPN 1)
aéplo. XTI Kavovikég ouvOnkeg Ta meplocdTepa oToLyela eival oteped (OTwWG
TL.X. TOL HETOAA ), d0O elvat LYPE, TO PPOHLO Kot 0 VIPAPYLPOG, KoL PHEPLKA Elvar
agploL.

Ot LoVTLKEG XMHLKEG EVOOELS ELVOL OTEPEEG EVEM OL OPOLOTTOALKEG elvarl GUVH-
Bwg vypég 1 aéprec.

Yypd Srohdpata eival T Stadbpata 6to omoio 0 StxA TG eivat éva vypo
Ko 1) StxAvpévn ovoia propet va eiva vypr), oTepen 1 aéplor. LT LYPA Stahv-
pHota, 0 SLADTNG elval cLVRBWG TO vepd aAAX pTopel vor elvar Kot pior @AAT
ovoia, SLaPoPETIKT ATd TO VEPO, ONTWG TO AGETOV, 0 aubépag, 1 Peviivn, To ot-
vomvevpo (CH;CH,OH) xTA.

Aépra droddpata eivar dodbpota pe Sl it aéplo OWG .. O ATHO-
oPaLPLKOG aépag oL atoTeeitan amd alwto (N,) ov Bewpeitan o StaddTng,
o&vyovo (O,), dio&eidro Tov dvBpaka (CO, kot GAAx aéplo o Pk pOTEPEG arval-
Aoyleg.

Steped SADPATA E1VOL TA KPAPOTH TOV HETAAAWV TT.Y. TOX HETOAALKA VO-
piopata ot omoio Stapopa pétaria, .. xahkog (Cu), apyvpog (Ag), xpvoog
(Au) kTA. eivon StaoTOpPEVAL e OOYEVT] TPOTTO GTO LSO VOHLOHOL.

Ot petaforég mov oupPaivovv otn @ocT ovopdlovton Qovopeva Ko dio-
KPLVOVTOL G& PUOLKA, XTLKO KOL TTUPTIVIKAL.

PvoKd PAIVOPEVA £lVaL TA PALVOpPEVA GTA OTTolaL OeV €XOUpE HETOBOAT)
TV XNUIKOV OVTOTHTOV VO XTHUKA QOLVOPEVH ELVOLL TA PALVOPEV GTAL OTTOLOL
ovpPaivel peTafoAn XNHIKOV OVIOTHTOV. LTX TUPTVIKE QALVOPEVX £XOVHE
petoPoAn otovg muprveg (aAdoyn atoptko 1 kot polucot aplbpot) k&t wov
dev oupPaivel 6To PLOLKA KOL XMHLKA QOLVOPEVOL.

1.9 TePLEKTIKOTNTEG SLOAVPATWY

Bao1ko yopoktnplotikd TV SIKALHATOV elval 1) TEPLEKTIKOTNTA TOVG OV HOG
divel mAnpogopieg yia tnv avadroyia twv depdpwv cuotatikdv tov. Ilolo-
TIKA, Evar SLOALHO PE PLKPT) TTEPLEKTIKOTNTA O€ piot StaAvpévn ovoio Aépe OTL
elvarl apotd Srddvpa oe avtiBeon pe éva Tukvo didhvpa ov Srabétel peydin
TEPLEKTIKOTN T G€ piat SIAVHEVT) ovGiaL.
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IMoAowdtepa ot xnpeio
emedn} n évvola Tov Pépoug
nTav  axpeiaotn, 1 AéEn
«Pdapog» xpnoipomotodvToy
ovti g AEng  «palo.
Inpepon A€ Papog pe v
évvola NG palog teivel va
eEolelptel adAAd dvoTuydg
TOUPOHEVOLY  KATTOLEG  €K-
PPACELG.

Aépe  «ITEPLEKTIKOTNTA GTO
ekatd Papovg xat Oykov
(% w/v)» ovti Tov cwoTOL
«TEPLEKTIKOTNTA OTO EKATO
palog kot’ oykov (% m/v)».

H meprextikdtnta evog Staddpatog ek@palel TNV TocOTnTo HLOG SLXAVHE-
VNG ovoiag ov mepLéyetan oe oplopévn mooodtnta dtaddpatog. Etol, n mepie-
KTLKOTN T VOGS St Opatog Cdryopng dev eExpTdTon ard TNV mosOTHTA TOL dLo-
AOpaTOG, oA pag ek@PAaleL TOGOTIKA TNV «YALKOTNTO» TOL SLAAVHATOG G
oxéon pe aAAa Sroedvpato {oyapng (6060 peyarADTEPN 1) TEPLEKTIKOTNTX EVOG
SroxAvpatog Layopng tOco mo YAUKO eival, aveEapTnta amd TNV TocoTNTA
Tov). Baowkol tpomolL ékppaong NG mePLEKTIKOTNTOG eVOG SADHATOG elvart
ot e€ng:

1. IleprexktikotnTa otor £kaTO KoTtd Pépog (% w/w). Exppaler tn pélo g
Srodvpévng ovolag (oe g) ava 100 g dieAvpartog. ‘Etor, m.y. éva Sidhvpa
NaCl 5% w/w mepiexel 5 g NaCl (StaAvpévn ovoing) ava 100 g dtahbpatog
(ta voAoa 100 — 5 = 95 g eivor 0 Staddtng). Kat’ avaloylia ta 200 g Tov
idov Sahdpartog mepiéxouvv 10 g NaCl ktA.

2. IeprektikdtnTa 610 £katd Papoug kat’ oykov (% w/v). Exkppaler tn
pala tng Stedvpévng ovoliag (o g) avé 100 mL Sroeddpartog. Etot, éva Sui-
Avpa NaCl 5% w/v mepiexel 5 g NaCl (Stadvpévn ovoiag) oaova 100 mL Stodd-
patog. Kat” avadoyio ta 200 mL tov idiov Staddpatog epiéxouvv 10 g NaCl
KTA.

3. IIeprekTkOTNTA 6TA £KATO OYKOUL KAt Oykov (% v/v). Xpnoomotei-

T KUPLWG Yo TNV EKQPACT) TNG TEPLEKTIKOTNTAG G aéplor SIADHATA Kol
ekppalel tov 6yko (oe mL) evog cvotatikod ava 100 mL tov Staddpartod.
‘Eto, ) meplekticdtnTa 1o aépa oe O, eivou epimov 20% v/v, dnladn ota
100 mL aépa avtiotoryovv 20 mL O,, ota 200 mL aépa avtioToryovv 40 mL
O, kTA.
XPNOLOTOLELTOL ETTLONG YL TNV EKPYPACT) TNG TEPLEKTIKOTNTOG TOV XAKOO-
AoVywVv oTtodV o€ owvomvevpa. Etoun évdel€n oe éva prrovkd kpooi 12% v/v
1 12 BaBpov (12°) onpadivel 6tL av kérorog katavalooet 100 mL kpaciov o
éxel katavolooel 12 mL owomvedpatog, av katavorooel 200 mL Oa éxel
Katavolooel 24 mL owvomvebpaTog KTA.

Jle MEPLIITOOELG TTOAD PLKPTG TTEPLEKTLKOTNTAS EVOG CUGTATLKOD G€ Eval LA~
AUpa XPNOHOTOLODVTL OL EENG TPOTTOL EKPPOOTIG TNG TEPLEKTLIKOTNTAG:

4. ppm (part per million) ov exppdalel T péprn g darhvpévng ovoiang oe
1 exaroppopro (10°) pépn Staddparog. ILy. vepd mov mepiéyet 100 ppm oe
Ca®* onpaivel 6T 6g auT6d TepLéyovtar 100 mg Ca?* avé kg (1) L) vepov.

5. ppb (part per billion) mov ekppdaler ta pépn tng dStxAvpévng ovoiog oe 1
Stoexaroppvpro (10%) pépn Stadbparog.

Egoppoyn 1.4

Avo vdartikd Srahdpata Layapng (A kat B) mapackevdlovtar wg eEfg.
Awdhvpor A: Atxdvovpe 15 g Cayapng oe 85 g vepoo.
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Ardhopo B: Atadvovpe 10 g {axopng oe 40 g vepoo.
[Towo atd ta dvo droddporta {oryopng elvat To Lo YALKO;

Avon
YmoAoyilovpe TNV % W/W TePLEKTIKOTNTA TwV d00 dtaAvpdtwv. To didhvpa A
éxel pala 85 + 15 = 100 g ko oe avtd mepLéyovron 15 g Chyapng. Emopévwg, n
TEPLEKTLKOTNTA TOL Oax etva 15% w/w. To dudhvpa B éxer palo 10 + 40 = 50 g ko
oe avta epiéxovtot 10 g Laxopng. Emopévag, ota 100 g tov B B mepiéxyovron

20 g Caxopng ko 1) weplekTikoTnTa ToL Oar eivor 20% w/w. To Sidhvpa B éxel
HEYOAVTEPT) TTEPLEKTIKOTNTA KOl ETTOPEVKGS Oar elva Lo YAUKO.

Epappoyn 1.5

Avo vdaTikd Srodvpota Laxapng (A ko B) mapackevalovtal wg e€ng.
Adhopo A: Aroddovpe 10 g NaCl (poyeipcd addtt) oe vepod kol oxnpotileTon
duxAvpa 6ykov 100 mL.

Adhopo B: Aradvovpe 25 g NaCl oe vepd kot oynpatiletar dSidAvpo dykov
250 mL.

I[Toto ad T Y0 SraAvpaTa elval To Lo AAPLPO;

Avon
To duhvpa A éxer 6yko 100 mL ko oe avtod mepiéyovton 10 g NaCl. Emopévwg,
1 mePLekTIKOTNTA ToL Bt eivar 10% w/v. To Siddvpa B éxel 6yko 250 mL ko
oe avto mepiéyovton 25 g NaCl. Emopévwg, ota 100 mL tov B avaloyovv 10 g

NaCl xou n meptextik6tnTd ToL Bt €lvan emiong 10% w/w. Ta dvo SadOparTa
éxouv TNV S epLekTikOTNTR Kort &poe O elvar o 1o aApvpd.

1.10 AwxAvtoTnTQ

Av mpoomadnoovpe va Stahboovpe 50 g NaCl ce 100 g vepo0 Oeppoxpaciog
20 °C B Topatnpricovpe OTL prtopovy va dteAvBovv povo ta 35,5 g NaCl ko
Ta vToAowta 14,5 g pévouv adtalvta wg ilnpa (katakdd). Ertiong, av oe 100 g
vepoL Beppoxpaciag 20 °C tpocBétovpe mpoodevtikd moocotnta NaCl Oa ma-
patnpricovpe ot péxpt tnv tpocdnkn 35,5 g NaCl Oa eméABeL TAnpng Siddvon,
evo 1 emumAéov moootnta NaCl O katakaBetal xwpig va propet v dStodvOet.
Me Béon ta mapomdve Aépe 6TL 1 Stedvtotnta Tov NaCl 6o vepd otovg 20 °C
etvon 35,5 g NaCl / 100 g H,O.

ArodvTotnTa opiletal 1 PEYLOTH TOCOTNTA LG OVGLXG TTOL HITOPEL Vo
StxAvBei oe oplopévn moodtnTo SLahiTh, K&Tw ad oplopéveg ouvOnkeg (..
Beppokpaoiar).

Ta St dpata ov mepiéxouvv tn péYLoTn duvartr) TOGOTNTA UG SLAVE-
vng ovoiog oe K&molo StaAvTn ovopdlovtal kopeopéva Staddpoto. Avtifeta
StoAOpoTaL TTOL TTEPLEXOLV PLKPOTEPT] TOGOTNTA SLAAVHEVTG OVGLAG 0T T1) pé-
ylotn dvvartr ovopdlovtor akopesTa dSraAdparta.

O wdodxog  poéALPSOG
(PbLy) eivon pio Suodidivtn
ovoioe (pe pkpr Srahvto-
TNTQ 6TO VEPD).
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Me Baon tn StedvtdHTTA TOLg 08 Koo SahvTr (TT.Y. TO vepd) ot dia-
Avpéveg ovoleg yapoktnpilovtal wg evdLdAvTeg (HeydAng dtaeAvtdTnTag) 1
dvodraAvteg (Lucprg StoalvTdTnTOQ).

Egoppoyn 1.6

Ye Oeppoxpaocio 20 °C n SweAvtotnta tov NaCl oto vepod eivan 35,5 g NaCl /
100 g H,O. Na e€etdoete TL O oupfel av oe éva motript wov mepiéxet 200 g H,O
npocBécovpe 100 g NaCl otovg 20 °C.

Avon
Ago0 ota 100 g H,0 pmopotv va StadvBodv to modd 35,5 g NaCl, ota 200 g

H,0 6o propotv va StahvBoiv péxpt ko 71 g NaCl. Emopévwg, 0o StoedvBotv
71 g NaCl xou toe vieoroura 100 — 71 = 29 g NaCl O mapopévouy adiddlvta wg

iCnpa.

Tevikd, oL mapayovteg mov kaBopilovv Tn SIAVTOTNTA HLOG CUYKEKPLLE-
vng ovoiag eivot ot e€ng:

a. Pon Tov dSrtaAOTn. Exel mapatnpndei 6t oL Sidpopeg ovoieg Stadvovto

w0l KoAOTEP G€ 0pLopEVO SLaA 0T (1] opada SLALT®V, pe TapOpoLeG ahAnAe-
s 2 3 TOPAoeLg PeTaD TV PHOplV TOVG) oe oxéon pe dAlovg dtahvteg. Etol,
e T , . "o , ,
£ 2 o topadetype o NaCl Sraddeton moAD evkoAa 6To vepo, dAA& Sev diax-
£ E
: 20 1 , .
é 8 Aetan atov tetpayrwpavOpaka (CCly).
g5 107

© 0 + + + + +
0 20 40 60 80 100 B. Oeppokpacio. Katd kavova, n dahvtdtnTo Twv 6Tepedv 6To vepo avEdve-

6(9) tou pe tnv av€non g Beppokpaciag. To diaypappa mov deiyvel Tn pe-

tafoAn Tng drodvtoTNTOG WG GLVAPTNOT TNG Beppokpaciag AéyeTal Ko-
HITOAT StoAvToTNTOC.

Awdvtotnta tov Ba(NOs),
g ovvéptnon g Beppo- , , . , , )
kpasiac. Avtifeta, 1 SLaALTOTNTA TV OEPIWV OTO VEPO PELOVETAL e TNV adEnon

g Oeppokpaciog.

Egoppoyn 1.7

H dwoxdvtotnta tov vitpikot kadiov (KNOs) atovg 10 °C eivon 20 g/ 100 g vepo,
eved otoug 20 °C eivar 35 g / 100 g vepoo.
i. Xe 200 g vepoo Oeppokpaciog 10 °C mpocOétovpe 70 g KNO;. Iowa palo
KNO; Oa Srordv0et;

ii. T 0o ovpPel av avEnocovpe tn Beppokpacio oTovg 20 °C;
Adbon

i. Apo¥ ota 100 g vepol Stoxdvovtan 20 g KNOs, ota 200 g vepot o pto-
pobV va StahvBodv To oAl 40 g KNO; ko emopéveg o vtoAowra 70 —
40 = 30 g KNO3 Oa mapapeivovv adidAvta (wg inpa).



16 KepdAaio 1. Baoikés évvoieg

ii. Me v ad€non tng Beppokpaciag n dwehvtotnTo av€dveton ota 35 g /
100 g vepo Kot eopévmng ata 200 g vepob Prtopovv va StadvBovv o oD
70 g KNOs. Etopévwg, 0o StahvBet 6An 1 mrocotnta KNO; ko Oa oxnpar-
TIOTEL KOPETHEVO SLAALHA.

y. Iieon. Fevikd, n StaAvtotnTa TOV aepivv oto vepd avEdvetal pe TNV a-
Enomn g mieong. I' awtod, poALg avoioupie pio @LaA pe aeplovyo TOTO TOL
elva cuokevacpévo vto mieon, N Stedvtotnta tov CO, (g) oTo vepod eAatT-
TOVETOL Kot TO ToTO appilel. ITavtwg, n petafoAn tng mieong dev aokel
enidpact ot SLALTOTNTA TWV GTEPEDV 1] TWV VYPOV 0€ VYPOLG SLahv-
TEC.
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NAupéva Mapadsiypota

‘ Hopdaderypa 1.1

Na yapoktnpicete TIg TpoTAcElg OV 0koAovBOUV WG CwoTéG 1) AavBaopéveg
KOUL VO ULTLOAOYTOETE TG OTTAVTIOELS GO,

a. To 16V 5 Ca®" éxel 18 nhekTpovIaL

B. Eva cwpatidio mov mepiéyel 19 mtpwtovia, 19 vetpdvia ko 18 nAektpovia,
elvat évor opyn T Lov.

y. To 1oK" éxet Tov id10 apiBpd nhektpoviev pe to 1,Cl .
6. Ta dropa tng xnuikng évoong XY mpémel va éxovv diapopetikd poalikod
aplOpo.

€. Ta 1006TOMTO elval ATOpO TTOL AVI)KOLY GTO L0 GTOLYELO.

[TPAIIEZA OEMATON]
Avon

a. Ywoth. To dtopo tov Ca Srabétel 20 TpOTOVIA Kol EMOUEVLG 20 NAeKTPO-
via. Me v asmofoAr 2 nhektpoviev oynuartiletor o katdv ,,Cat 10
omtoio dwBétel 18 nhekTpoOVLCL

B. AavBacpévn. Epocov 10 cwpatidio diabétel 19 mpwtovia kot 18 nAextpo-
vix Oa €xel poptio +1 ko emopévag Ba elvar Katlov (BeTikd QOPTIGHEVO).

Y. Zwoth. To dtopo tov K drabéter 19 nAektpovia ko pe amofoAr) evog nhe-
kTpoviov oxnuotileton to katdov K¥, 1o onoio Siabéter 18 nhektpovia. To
atopo tov Cl dtabéter 17 nAektpovia kot pe TpOSANYn evog nAekTpoviov
oxnpoatiCeton o aviov Cl™ to omoio drabétel emiong 18 nhekTpovice.

6. AavBacpévn. Mia xnpikr évoor) amoteAelton ard ATOHA SLUPOPETIKOV GTOL-
xelwv, To omola Tpémel va EXouV dLoLPOPETIKO ATOHLKO OXPLOpO.

e. Zwoth. Ta wwdToma éxovv Tov idLo atoptkd aptbpd (Z) ko emopévag eivor
artopa Tov dov ototyeiov.

‘ Hopaderypo 1.2

O &vBpaxkag (C) éxer atopkd aptBpod 6. Av yvwpilete 0TL o€ €va LGOTOTO TOV
avBpaka o aplOPOg TwV TPHOTOVIWV TOL elval ioog e Tov aplOpd Twv vetpoviwv
Tov, va Ppeite Tov palikd aplBpd tov 1ooTdmov avtol kabag kot Tov aplfpd
TOV TPOTOVIWV, VETPOVI®V KoL NAEKTPOVIWV TOL AVTO TEPLEXEL.

[TPATIEZA @EMATON]
Adton
Ioybovv: Z = 6 xou N = 6. Emopévwg: A = Z+ N = 6+ 6 = 12. To wo6T0OMO
avTo Oa TEpLEYEL 6 TPOTOVLA, 6 NAEKTPOVIX KO 6 VETPOVLKX.
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HMopdaderypa 1.3

O mapakdte mivakag divel pepLcés TANPOPOPLES YLA TOL ATOPX TPLOV CTOLYELWV
A,BxoT.

Ytol- | Atopikog | Malikog P;\i frlloog_ Ap1Bpog Ap1Bpog
xelo aplOpog | aplBpog " Vi(o\F)) TPWTOVIWV | VETPOViWV
A 7 14
B 39 19
r 11 12

Not GUPTANPOCETE TA KEVA TOV TLVAKX KOIL VO OLTLOAOYT|OETE TLG QITAVTHOELG
oag.

Abon
To &topo tov otoyeiov A éxel Z = 7 Ko €TOHEVROG O APLOPOC TOV TPWTOViWV
aAAG Ko 0 aplOpog Twv nhekTpovieny Tov Ba eivan icog pe 7. Kabwg A = Z+ N
npokOntet N =A-Z2=14-7=7.
To &topo tov B éxet 19 nAektpovia ko emopéveg 19 tpotovia (Z = 19). Eno-
pévag, dtabétel 39 — 19 = 20 vetpovia.
To &ropo tov I éxer Z = 11 kou emopévwg Srabétel 11 mpwtovia ko 11 nAekTpo-
viee. KalBodg 0 aptBpog twv vetpoviwv tov eivor N = 12, 0 poltcog Tov optOpog
O elva: A=Z+ N =11+12 = 23.

‘ Mopdaderypa 1.4

To &ropa X ko 1,Cl elvon 1oo6TOTOL

a. No fpeBovv molo otoiyeio eivar to X kot 1) Tin Tov Z.

B. Evag ouppadntig oog vrootnpilet 6t ta dVo mapamdve LodToma propet
Vo €xouv Tov 1810 paltkd aptBpo. Zvpewveite pe tov ovppadnty coag; Na
altioloynoete tnv aroyn cog.

[TPATIEZA ©@EMATON]
Aton

a. Epooov ta dvo drtopa eivor toodTtoma o ototyeio X Oa eivon emiong to CL
Ta Vo dtopa Oa £xouvv ToV 1d1o aToptkd aplBpo Kot emopéveg Z = 17.

B. Toa wwotoma amokAeieto va éyovv Kol To dto palikd aptBpod kabwg otnv
nepintwon avtn Oa eivor b kaL 6L LodTOTAL.
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Hopaderypa 1.5 ‘

ITorog eiva 0 aplBpog TV TPWTOVIWVY, VETPOVI®V KoL AEKTPOVIOV YLot ToL TToL-
pakdte ovta: Mgt ko BN

[TPAIIEZA OEMATQN]
Adbon
25\ [g2* 15N\3-
[Ipwtovie: 12 [Mpwtovie: 7
Netpovio: 25 — 12 =13 Netpovio: 15—-7 =8
HAextpovia: 12 -2 =10 HAextpovia: 7+ 3 =10
Hoapdaderypa 1.6

To otoiyeio X éxel 17 nhextpodvia. Av GTOV TUPHVA TOL TePLEXEL 3 VETPOVLIAL
TEPLOGOTEPA ATTO T TPWTOVLA, VO LTTOAOYLEO0UV 0 ATOpLKOG KoL 0 pOlLKOG
apBpog Tov otoryeiov X.

[TPATIEZA OEMATON]

Avon

Epocov to artopo tov X éxet 17 nhextpovia, Z = 17 Kol emopéveg o polLkog
Tov aplOpog o eivor A =Z + N =17 + 20 = 37.

‘ Hopdaderypa 1.7 ‘

IToteg o6 TIg TPk AT elvar kabapég ovoieg kal TToleg elval petypata;
Awoeidio Tov avBpaka, vOpoxA®pLo, pTbpa, Gidnpog, Yoia, Kkpaot.
[TPATIEZA @EMATON]

Avon

KabBapég ovoieg: Ato&eidio tov avBpaa, vdpoxAwplo, cidnpog.
Miypota: propa, yoho, kpoot.

Hopdaderypa 1.8

H Stocdvtotnra tov CO, (g) oto vepd eivan peyohOTepn:
o. otouvg 25 °C 1y otouvg 37 °C,

. o¢ etwtepikn mieon CO, 1 atm 1 o¢ e€wtepikn wtieon CO, 5 atm;
pxn n 2 i pxn N 2

[TPATIEZA @EMATON]
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Avon
H SwxAvtotnta tov aepiowv peidvetor pe tnv adénon g Beppokpaciog ko
avEavetan pe tnv av€non tng mieong. Emopévwg, n dtakvtotnta tov CO, (g)
oTO vepo elvan peyaddtepn otovg 25 °C kot o e€wtepikr) mieon CO, 5 atm.

‘ HMopdaderypa 1.9 ‘

Na e€nynoete 1 O cupPel, oe oxéon pe ™ dwrhvtotnta (Ba av€nbetl, Ba petco-
Oet 1) B peiver otabepr)), av oe éva Kopeopévo VOATIKO SLIAAVHX GTO OTolo 1)
povn dtoadvpévn ovaia etvan aépio Sro€eidio Tov avBpaka, Beppokpaciag 25 °C,
TPOYHATOTOLoOVpE TIG eENG peTafoAég:
a. Elattooovpe n Oeppokpacio.
B. Mewdoovpe TNV mieon.
[TPATIEZA OEMATQON]

Avon

o. Xto aépla pe TNV eAdtTwon g Beppokpaciog 1 StedvtotnTa avkavetal
KoL EMOPEVOS TO StdAvpa Ba petatpartel oe akdpecsto, Kabwg oTn pikpo-
Tepn Oeppokpacio propel v dtadvBel peyodvtepn mosotnta CO, (g).

B. Me v peiwon tng mieong 1 SIAALTOTNTA HELOVETAL KOl ETTOHEVOG HEPOG
™G apxtkd dtadvpévng mosotntag Tov CO, (g) eAevbepovetar amd To dix-

Avpa. ITavtog, To didhvpa Oa tapopeivel kopeopévo kabang ot véa eAat-
Tpévn mtieon Ba eivan dtaxdvpévn i peyadvtepn dvvartn rocotnta CO, (g).

‘ HMopaderypa 1.10 ‘

Eva okvd Siddvpa evog dhatog éxel pala 600 g, 6yko 500 mL ko yvowpi-
Covpe OTL TOPACKELAGTNKE He SLAALOT KATOLXG TOGOTNTAG TOL GAATOG O€
450 g vepo. No vtoloyicerte:

o. TNV TUKVOTNTA.
B. tnv meplexTiKOTNTA % W/W.

Y. TNV TEPLEKTIKOTNTA % W/V TOL SIXAVUATOG.
Avon

m 600g_ g
% Py T S0omL . mL

B. To dudhvpa éxer pala 500 g amd T omoio 450 g eivar o StaAvTng (vepo).
Enopévag, 1 dtohvpévn ovoia éxet palo 600 — 450 = 150 g.
>t 600 g St bpatog mepiéxovtal 150 g dtalvpévng ovoiog
21100 g x=25g
Emopévag, n meplektikotTnTa Tov SLaAOPATOG eivat 25% w/w.
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Y. Zta 500 mL Stadbpatog mepiéyovtan 150 g Stahvpévng ovaiog
2ta 100 mL x=30g
Emopévwg, n meplekTikdtnTo ToL dtarhbpatog eivat 30% w/v.

Hopaderypa 1.11

Awddvpa Betkot o€éog €xel eplekTikOTNTA 12% W/W Kot palox 50 g.
a. ITowa 1 péalo Tov Stad vt ko g dSaAvpévng ovaiag 6To StAvpa;
B. IIoon Ba yivel n % W/wW mepleKTIKOTNTA TOL SIKADHATOG, OV TOL TPOcHE-
oovpe vepo palag 150 g;
Avon

o. Xta 100 g droehbpatog mepiéxovror 12 g Stadvpévng ovolog
Xta 50 g x=6g
Emopévmg, n palo tov Stahdtn oto Stdhvpa Oo eivor 50 — 6 = 44 g.

B. Me tnv mpocOnkn 150 g vepol éxovpe apaiwaon kot 1 p&lo ToL SLAAVDHATOG
Oa yivel iom pe 200g, eved 1 TosoTNTA TNG SLahLpEVNG ovaiag O tapapeivel

ot 6 8.
2to 200 g Sradvpatog mepLéxovtal 6 g SIALpEVNGC ovaiag
21 100 g x=3g

Emopévwg, 1 mepLekTKOTNTA TOL XPOLOPEVOL SLADHATOG elvat 3% W/W.

‘ Hop&derypa 1.12

[Toootnta {oyapng palog 40 g ditxdveton oe 120 g vepod kot TPOKOTTTEL SIGAVHA
(4;) 6yxov 125 mL.
a. Noa vroloylotoiv:
i. N % w/w meplekTioTnTaQ,
ii. 1 % W/v TeplekTIKOTNTA KO
iii. 1 TLKVOTNTA TOL SLAOpTOG Ay .
B. Av apoiwcovpe To dtdAvpa A pe 75 mL vepod mpokUmTeL véo dtaAvpa A,

oykov 200 mL. Na vrtohoyiotel n) meplektikdtnTo 6T ekatd Papouvg kot
oyxov (% w/v) Tov dteddpatog A,.

Adbon
. i Hpalo tov Stahdpatog Ay Oa eivor: 40 + 120 = 160 g.

>to 160 g drohbpatog mepiéxovrot 40 g Stadvpévng ovalog
o 100 10099 _ o5
Ta X = =
& 160 &

Emopévag, ) meplektikotnTo ToL StaAVpatog A eivo 25% w/w.
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ii. Yta 125 mL Stxddpatog mepiéyovrot 40 g dtahvpévng ovalag

100 - 40
2ta 100 mL x = =32g
125

Emopévmg, 1 meplekTikOTnTa TOL SLAAVPATOG elval 32% wW/v.
m 160
i, p=—==_—-8 _q19255
v 125 mL

mL

5

B. To apotwpévo Stehvpe Oa éxel dyko 125+ 75 = 200 mL.

1o 200 mL St vpatog mepiéxovrot 40 g dtarhvpévng ovaiog

100 - 40
2to 100 mL x = =20g
200

Emopévag, n meplektikotnTa Tov Stahbpatog A, eivor 20% w/v.

HNopd&derypa 1.13

Awddvpa A; mpokomter pe ) Sidhvon 20 g Layopng oe 180 g vepd. Eva dhro
duxdvpa A, poxvmtel pe T Sidhvon 60 g {diyapng oe 240 g vepd. Ta dvo avtd
droxAvpata avopyvoovtal kKot TpokOmTel véo dtdAvpa As. Na vtoAoylotodv ot
% W/W TEPLEKTIKOTNTEG TV SLXAVPATWV Ay, Ay Kot As.

Aton
H p&lo tov dtahbpatog Ag Oa eivon: 20 + 180 = 200 g.

2ta 200 g drahdpatog Ag mepiéxyovton 20 g Stadvpévng ovoiog
_100-20
" 200 B

Emopévamg, n meplektikotTnTa Tov Stadbpatog A; eivor 10% w/w.

2t 100 g

H palo tov dtoahbpatog A, Ba eivan: 60 4+ 240 = 300 g.

1o 300 g dtaddpatog A, mepiéxovtan 60 g Stalvpévng ovoiog

Ytax 100 100-60 _,,
T X = =
& 300 &

Emopévag, n meplekTikotnTa Tov Stahpatog A, eivat 20% w/w.

To dudAvpa Az 7TOL TPOKOTTEL pe TNV avOIEN Twv A; ko A, éxel pala
200 + 300 = 500 g ko oe avtd mepLeyovrar 20 + 60 = 80 g SixAvpévng ov-
olog.
Sta 500 g dtodvpatog Az mepiéxovtoan 80 g StxAvpévng ovoiog
100 - 80
500

Emopévag, n meplektikotnTo Tov Stahbpatog As eivar 16% w/w.

2t 100 g

HMopadderypa 1.14

Ye doyelo mov mepiéxel 500 g vepol Oeppokpaciog 15 °C mpocBétovpe 225 g
KNO;. Metd amd apketr) opa damiotooape 0TL mopépetvay adidivta 100 g
KNO;. N vtoloyiotoov:
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. H dtadvtotnta tov KNO; 6toug 15 °C.
. H % w/w meplektikdtnTar Tov SIdADHATOG TTOL GXNHATICTNKE.

y. H eldyiotn palo vepod mov amatteiton va tpoctebel oto doyeio, dote va

SrahvBet 6AN N TosoTNTA ToLv KNO3.

. To apyuco SudAvpa Beppaivetar otovg 20 °C 6oL 1) StadvtotnTa Tov KNO;

elvar 35 g / 100 g vepoo. ITooca g KNO3 B mapapeivovv adidlvta otnv
TEPUTTWOT) AVTH;

Avon

. H oveia mov dtoahtOnke oo 500 g vepov éxel palo: 225 — 100 = 125 g.

2ta 500 g vepoo Stadvovtan To oAb 125 g KNO4
100125

~ 500
Emopévag n Stadvtotnta tov KNO; eivon 25 g / 100 g vepoo.

1o 100 g vepoO

. To dudAvpa mov oxnuatiotnke éxer pala 500 + 125 = 625 g koL 68 qLTO

meplexovton 125 g dxdvpévng ovoiog.

Sta 625 g dtoahdpatog A, mepiéxovton 125 g Stadvpévng ovoiog

100 - 125
ZroclOOg X:WZZOg

Emopévamg, n meplekTikdtnta Tov StAbpatog eivat 20% w/w.

. Ta 25 g KNO3 diahvovton oe 100 g vepol

_100-225
- 25
Emopévag, yio va StadvBovv ko ta 225 g KNO3 Oa mpémel va mpocBécovpe
900 — 500 = 400 g vepov, emuTAéOV.

Ta 225 g x =900g

. 21 100 g vepoo draxdvovtot To oAl 35 g KNO4

50035
~ 100
Apa B mopapeivouy adidlvta 225 — 175 = 50 g KNO,.

1o 500 g vepoO =175g
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Epwtnosig - Aoknoelg - NpoBAnuata

1.1 To 1g eivou:

o. povada Papoug

B. povada Papovg ko povado palag
Y. povado pélog

8. povado dAlov peyéBoug

1.2 To 1L eivon ico pe:
a. 1m?

B. 1000 mL
v. 1000m?
S.

70 1/10 tov m>

1.3 Av 1cm?® evog ohpartog éxet pdla 2 g, TOTe 1
TUKVOTITA TOL GOUATOG elvart:

o. 0,5g/cm?

2g/cm3

0,5cm3/ g

0,2cm?/ g

SO

1.4 O cvpPoliopdg tov otoyeiov Tov kadiov ei-
vou:

~

a

@)

a

> > R
o R

1.5 Ta avidvta eivar:
OeTikd popTiopéva cwHATIOL
NAEKTPLKA POPTLOPEVOL ATOHL

ATOHX 1) CUYKPOTHHAT ATOUWV

SO

ATOHA 1] CUYKPOTNHATA ATOH®V HE XPVTTLKO
Qoptio

1.6 O atopikdg apdpodg exppdlet:

Ol. TO NAEKTPLKO POPTLO TOL VPNV HETPTIEVO GE
Cb

B. Tov aplBpd TV NAEKTPOVIKV EVOG HOVOLTOL-
KOV LOVTOG

Y. TOV aplOpd TV VETPOVIWV GTOV TTUPTVA £VOG
aTOHOV

5. Tov aplBpd TV TpwToviny 6Tov TupHva K&be
OTOHOV €VOG OTOLYELOV

£. TOV aplOPO TOV TPWTOVIWVY KAl VETPOVIWV GTOV
TUPTVA VOGS ATOHOV

1.7 To 16v Ca?* éxer 20 veTpovia ko 18 nAekTpd-
vi. O palikog apBpog tov Ca eivo:

o. 40

B. 38

20

18

36

m o2

1.8 Evoa 16v tov otoyeiov X Srabétet 17 mpwtdvia,
16 vetpovia ko 18 nhektpovia. O oupfoAiopodg tov
LOvtog avtov Ha elvat:

. ?gX_
x>
17X
x

S

1.9 Toa wodtoma dropa éxovv:

o. 310 aplOpd TpwToviwV Ko VETpoviny

B. idro palikod ko dipopeTikd aTopLkd optOpod

y. 00 aplBpd mpwToviov kot doupopeTikd
oplOpod vetpoviwv

0. 180 aplBpd TpwTOViV KoL SLPOPETLKO
aplOpo nAextpoviwv

1.10 Ta &ropa: 39Si, 32S xou 3P éxouv:
o. tov idlo aplBpod vetpoviwv

B. To idio mupnvikd Poptio

Y. Tov ido paliko aptOpd

5. tov idro apBud mpwroviwv

1.11 Eva &ropo yAwpiov diapépel amd 10 aviov
TOL YAwpPiov, GTO OTL TO ATOHO £XEL:

. PeYoADTEPO aplOpd NAeKTpOViKV

B. peyorttepo aplBpd mpwrtoviwv
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Y. HEYOALTEPO ATOpLKO aplOpd

8. pkpoTepo aplBpod nlextpoviwv

1.12 Ortav ehattdvetal ) atpoo@oipiki ieor, To
onpeio Bpacpov evog vypot:
o. ovEavetal
B. elattoveTon
y. e petafdrietan
8. petaParietor, aAAd n petaforn avtn e€aptd-
TOL KO OTTO AAAOVG TTaLPAYOVTEG

1.13 E&ayvwon eivon n petdfoon evog cOUATOG
amno:

o. TN oTEPEd OTNV VYPT] PUOIKT) KATACTOOT)

B. v aéplx oTNV LYPN KATACTAGCT)

Y. TNV VYPT] OTN OTEPEX KATAGTUOT)

8. TN oTeped GTNV AEPLX KATAGTOOT

1.14 H 6eppoxpacia otnv omoia éva cOpa THKE-
ToL eivot St pe T Beppokpacio otnv ool to idlo
oop:

o. Bpalel

B. e€oyvoveton

y. mnlet

8. vypomoteiton

1.15 Katd v mpaypatonoinon kdbe ynuukoon
@ovopévov de petafdAdetol:

. T] GUVOAILKT] EVEPYELX TOV CUGTHHOATOG
B. n ovvoAikr) pala TOL GLGTHHATOG

Y. N XNHKH 600TAGT TWV 0VGLOV TOL GUGTHH-
TOG

5. KopLd amd TIg WOLOTNTEG TOV CLGTHHATOG

1.16 Mio xnukn évoon:

a. éxel kaboplopévn kot otabepr) cvoTOoN

B. mepLéxel dtopa pe SLaPopeTikd ATOpLKO aplOpod

Y. ExeL OloupopeTikég OLOTNTEG atd QUTEG TTOL
€XOLV TAL CLOTATLKA TNG

8. 0o ta ponyolpeva

1.17 Ydartikd Sidhvpa NaCl 10 % w/w onpaivel
ot

a. oe 100 g vepoO eivou droadvpéva 10 g NaCl

B. 100 g vepo? propotv va Stadvcovy 10 g NaCl
y. o€ 100 g doddpoatog mepiéxovron 10 g NaCl
5. 90 g vepo0 prropotv va Stoedvcovy 10 g NaCl

1.18 Na ypayete tov cupfoAopd yio To oToreio
ov akoAovBovv: vatplo, K&Alo, payviolo, acfé-
oto, faplo, oidnpog, Yevdapyvpog, YaAkog, apyv-
pog, apyilio, avBpakag, alwTto, pO4pLO, VEO, apyo,
Ao, xAopro, Bpopio, twdio, Beio, pwapodpoc.

1.19 Tlowog eivor 0 atopkdg aplBpog evog aTdpHOU
pe polico aplBpo A = 133 otov mupnva Tov omoiov
VILAPYOLV 23 VETPOVL TTEPLOCOTEPN OTTO T TTPW-
OV

1.20 Na cvpmAnpdoete 6ToV TAPUKAT®D TIVOKOL
TO TPWTOVLY, NAEKTPOVLIAL KOl VETPOVLQL:

Atopo Apbpog | ApBpodg

% 16v b N ApBpog e

1.21 No cupnAnpooete ToV TVOKA TTOV AKOAOL-
?3£i ps+toc écr?poc | Lév,rcx: lg C, 12 C 4'_, 4N, ?g O, ﬁ’ Na,
71Na”, pe Tétolo TPOTO MOTE T ATOHA 1) TaL LOVTAL
NG WG Ypappng 1j tng tdiag othAng va éxovv dia-
POPETLKO aPLOpO NAEKTPOVIWV, VETPOVIWV KoL TTP-
Toviwv.

lSN

1.22 To katidév Al3* mepiéyet 14 vetrpovia kot 10
NAeKTPOVLAL.

ao. No PBpeite tov atopikd kot to polikd optBpod
TOL aTOpoUL Tov Al
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B. Mowx and ta wvta, ,Mg?*, ;{Na*, 027,
éxouv Tov 1810 aptBpd nAekTpovinv pe To LOV
A13+;

1.23 X1n ovvnBiopévn mticon, o otouyeio Br, éxel
onpeto téng —7,2 °C ko onpeio Ppacpod 58,8 °C.
[Towx 1 ok tov katdotacn otovg 30 °C; H mi-
eon mopopével otodepn Kot lon pe 1 atpdspoipa.

1.24 Téooepa dahdpata A, B, T kou A mopa-
OKELACTNKAV WG eENG:

Adhvpo A: o€ 600 g vepod St vBnicav 200 g Toyoe-
pPNS

Ahopo B: 250 g Caxopng dtoadOOnkav ce 500 g
vepo

Adhopoc I 50 g Caxopng StadvOnkav oe 250 g vepd
Ardhopo A: 100 g Cooxopng StoadvBnkav oe vepo pé-
xpL o dtddvpa vo aoktioel palo 500g

Na dwata€ete Tor Téooepo avTd SLAAVDHATO KOTA
oelpd aLEAVOPEVIG TEPLEKTIKOTNTAG OTH €KATO
Kot Papog (% w/w).

1.25 Eb&v oe vdatikd diddvpa yAwplovyov va-
tpiov (NaCl) tpoobécovpe vepo, ToTE: (GUMITANPG-
0Te 0T JLAOTIKTA TNV KATAAANAN oo Tig AéEeic:
avéavetal, ehattovetal, O petofaAleTo).

o. 1 L&lot TOU SLOAVHOTOG « v v vvveeee e e
B. NHACX TOV SLOADTI «vvv v
V. 1 palo TNG SLAVPEVIG OVCLOG - vvvv e e
8. 0 0YKOG TOU SLAAVHATOG « v v v vveeeeeeaae e
€. 1) TTEPLEKTIKOTNTO TOV SIADHATOS oo ..

OT. 1) TUKVOTNTA TOU SLOAOHATOG e e e

1.26 Awbétovpe 400 mL evog StahOpatog A kav-
otwko0 vatpiov (NaOH) 40% w/w ko TokvoOTnTOg
p = 1,25 g/mL. SupnAnpoote KatdAAnAa to Sid-
OTLKTO OTO TTOLPOKATW EPWOTAHRATA o KoL Kot ot
VTNOTE AVOALTIKA T Y KoL 0.

a. H neplextikdtnta avtr onpaivel 6t oto 100
....... TOU OLAAVHATOG TEPLEXOVTOL ..ocecveerneees
NaOH.

B. To dahvpo Aq éxel ALK .......... KoL otoTeAel-
TOL OTTO ......... g NaOH xou a6 ....... g vepo.

Y- AV UpoLOGOLE TO THPATAV®D SLAAVH pe 500 g
H,0 mpokimtel éva véo dtaAvpa A,. Yrohoyi-
ote TN p&la Tov SAOpaTog Ay, TN pala TOL
drod b ko T paloee tng Stadvpévng ovoiog o’
oTO TO SLAALpAL.

8. Bpeite v % w/w TeplekTIKOTN T TOV SLoAD-
HoTOG As.

1.27 To mapokdte dibypappo deiyver tn Stahv-
totnta tov KNO; (g KNO; / 100 g H,0) oe cuvép-
tnon pe tn Beppokpaocior.

0]
[e)
L

AwoxdvtotnTa
N
(e o

[\~
o
L

50 ()

IMopackevdoope éva StaAvpo pe Sidhvon 60 g
KNO; o¢ 100 g H,O.

a. Ye mowx Oeppokpacio To SitdAvpo acvto Bo eivor
KOPECHEVO;

B. Av Yo€oupe to didhvpa avtd otovg 20 °C, B
petoPAnOei n pala tov;

No aLTlo oY1 oETE TIG ATAVTNOELS GOG.

1.28 e 160 g vepot daldovpe 40 g ovsiog A ko
0 0YKOG TOU SLAAVHATOG IOV TTPOKVITEL, elval (60G
pe 160 mL.

o. Na vroloyiocete Tic %wW/wW kaw %wW/v Tov
SLAOPOTOG TTOV TTPOKVTTTEL.

B. Avoto mapamdve Stdhvpa tpocbécoupe 800 g
vepov, ol 1) % W/ W TepLEKTIKOTNTA TOL Sat-
AVHOTOG TTOL TTPOKVTTEL;

1.29 e 355 g vepoo Srahbovpe 45 g pog ovoiag
KOl 0 OYKOG TOU SLXADHATOS TTOL TTPOKVITEL VoL
ioog pe 360 mL.

. Na vroloyicete Ti¢ %wW/w kaw %w/v Tov
SLAVPATOG TTOL TPOKVITTEL.

B. Amo to mapamdve diddvpa e€atpiCovtol 200 g
vepov. Ilowa ) % w/w mepiextikdTnTa Tov dia-
AVHOTOG IOV TPOKVTTEL;
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1.30 >e 400 mL Soeddpatog NaOH mukvotntog
p = 1,2 g/mL vnapyovv drodvpéva 48 g NaOH.
Na mpocdiopiotoiv:

o. N % wW/w. B. n % w/v.

1.31 H dwadvtdétnra tov vitpikot kaiiov, KNOs,
otoug 10 °C eivan 20 g/ 100 g vepov, eved 6Tovg 20 °C

etvo 35 g / 100 g vepoo.

o. IToca g KNO; mpémel va Stadboovpe oe 400 g
H,0 ywx va tpokdel kopeopévo dtdAvpa Oep-
pokpoaciog 20 °C;

B. Av Yb€ouvpe To KOpeGHEVO VTO SLEAVHX GTOVG
10 °C, mooca g Wnpatog B oxnpatiotolV;
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®UANo Epyaoiag 1.1

YupfoAlopog KUPLOTEP®V GTOLYElWV

A. No ypaete To OVOPATX TwV OTOLXEL®V TTOL akoAovBoDV:

B. Na ypayete ta ocOppfora twv otoiyeiwv mov akoAovboiv:

VOPOYOVO i
YADPLO .
KOAMO

ooféoTio L.

Bapro
oldnpog ...

Bpopo L
Belo Ll

OOL0

HOALPBOOG ..
OPYUPOG o
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®UANo Epyaoiag 1.2

I[MTukvotnta - Atopikotnta - Iovra

A. No ypayete Tov TOTO TNG TUKVOTNTAG £VOG LALKOD KOl VAL CTHELWOCETE TIG GUVNOLOHEVEG HOVADEG TTOV
avtioTolyovv oe kabe péyebog.

B. Ilowx eivor Tox drotopikd oTotyeios

I'. Noa yapoktnpicete TIg TPOTAGELS TOL koAoLOOVY WG 6wWaTEG () 1) AavBaopéveg (A).

o. To 1ov Tov kadiov, K¥, mpokimtel 6tav To dtopo tov K mpoohopPéver éva nhe- v
KTpOVLO.

B. To 16v Fe3* éxel mpoxtet pe amdAeta 3 nhekTpoviey améd to &ropo Tov 618ipov.

y. To 0v tov yAwpiov, Cl7, éxelL mpokLPel pe amdAela evog NAeKTpoviov atd To
&topo Tov YAwpiov.

8. To 16v tov payvnoiov, Mg?*, mpoktmtet dtav To &ropo Tov Mg pochapfévet Sbo
NAEKTPOVIL.

[TPAIIEZA OEMATQN]
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®UANo Epyaoiag 1.3
Atopikog, Malukog ap1Opog - Ieotona (1)
[TPAIIEZA @EMATQN]

A. No yopoktnpioete TIg TPOTAGELS TOL kOAOVOOOV WG 6w Tég (2) 1) AavBaopéveg (A).

. To wootoma elval dtopa oL avrjkovv 6To dLo oToLyelo. v

B. H Swapopd tov atoptkod aplBpod amd 1o palikd aptBpod woovtal pe Tov aptfpo
VETPOVI®V TOL ATOHOV.

v. Tadropa 12X xou ¥ eivon iodToML,

34

To 1, Mg?* éxel 10 nAekTpovIaL.

e. Toov ?3 Cl™ mepiéyel 17 vetpovio.

B. O mapoaxate mivakog divel pepuicég mAnpogpopieg yo tpio &ropo X, Y kot Z.

, ATtopukog Moaikog Ap1Bpog Ap1Bpog Ap1Bpuog
Atopo , , , . .
aplOpog aplOpog nAektpoviov | mpwToviov | veTpoviwv
X 11 23
37 17
Z 17 18

o. No GUHTANPOCETE T KEVA TOU TTLVAKAL.
B. ITowx amd ta TOPATTAVE ATOU Elvol LOOTOTTX

Noa aitioloyroete Tnv andvinon oogs.

I. Aivovtat ta 16dToma Tov payvnoiov 23 Mg kan 35 Mg. ‘Evag cuppadntig oag toyvpiletat 6TL oL Tuprveg
TV 000 LGOTOTTWV £XOLV pLa pLkpT) dtoopd ot p&la Toug. Zuppwveite 1) diapwveite;
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®UANo Epyaoiag 1.4

Atopikog, Malukog apOpog - Isotona (2)

[TPATIEZA @EMATON]

A. No yopoktnpioete TIg TPOTAGELS OV KOAOVOOUV WG 6w Tég (2) 1) AavBaopéveg (A).

» 2 T R

o

B. O mapoaxdto mivakog divel pepikéc mAnpogopieg yio Tae dropa Mg ko CL

23

Ta &ropa 13

Na ko 2{Na eivou iooToma.

To 16v Tov O¢elov, 1682_, éxeL 18 nAektpovia.

Ta éropa 23 Na kou 33 Mg éxouv i81o aplbpod veTpoviwy.
, 14 , ), , , , ,
To Gropo “¢C mepiéxel d00 veTpdvIa TEPLEGOTEP ATTO TAL NAEKTPOVLIQL.

Ta 1ooToTa €0V TOV 1810 APLOPO TPWTOVIWV KoL VETPOViwY.

, ATtopkog Moadikog Ap1Buog Ap1Bpuog Ap1Bpuog
Atopo , , , . .
aplOpog aplBpog nNAektpoviov | mpwToviov | VeTpoviwv
Mg 12 12
Cl 35 17

o. Not GUUTTANPOCETE TX KEVA TOV TTLVAKAL.

B. N tpocdiopicete Tov aplbpod Tov TpeToviey kot nAeKTpoviey oTa mapakdto wvra: Mgt kat C1 ™.
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®UANo Epyaoiag 1.5
Awdbpata - AtdAutotnTo

[TPATIEZA @EMATON]

A. Na yapoktnpioete TIG TPOTAGELS TTOL AkOAOVOOUV WG CWOTEG 1) AavOACTHEVES KL VOL XLTLOAOYTOETE TIG
OUTALVTT)OELS GG,

o. Eva motript (A) mepiéxet 100 mL vdatikod Stoadvpatog adatiot 10 % w/w. Metagépoupe 50 mL otd to
duxAvpa avtd oe GAro motrpl (B). H meprektikotnTar Tov Staddpatog adatiot oto motnpt (B) elvon
5% w/w.

B. Ze opiopévn mocoTnTa (EGTOD vepoL Stadbeton peyadvtepn mocotnta {axapng ot OTL oTnv idx
TOGOTNTA KPLOL VEPOD.

B. ITwg propeite va av€noete tn SaAutdTTA 0T TOPaKAT® vdATIKE Stadbpata, Tov PpickovTol GTovg
25 °C, pe petafoln) tng Oeppokpaciog.

o. Avdhvpa (ayopng.
B. Audhvpa So€ediov Tov avBpaka, CO, (g).

No oLTlo oY1 oeTe TIG ATAVTNOELS GAG O OAES TLG TEPLTTWOELS.
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®UANo Epyaoiag 1.6

AwohOparta - Ileprextikotneg

50 g pog ovaiag Stahbovton TANpwS oe 200 g vepoo kot TpokLITTEL dtdAvpa Oykov 200 mL.

a. ITowa n péa Tov StaAdpaTog;

e. [Toca mL vepoO mpémel va mpocBécovpe 6To SIAAVHPR, OOTE 1) TEPLEKTIKOTNTA TOL VO Yivel Lo e
10% w/v;






Amtavtnoelg - AVOELG

KeaAato 1
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KepdAaio 1. Baoikés évvoieg

Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata

KepaAlaro 1

1.1y
1.2 B
1.3 P
14 vy
1.5 &
1.6
1.7 o
1.8 o
1.9 y
1.10 o
1.11 §
1.12 B
1.13 §
1.14 y
1.15 B
1.16 &
1.17 y

1.18 Na, K, Mg, Ca, Ba, Fe, Zn, Cu, Ag, Al, C,N, F, Ne, Ar, He,
CLBr,LS,P.

1.19 Z =55

1.20
Atopo , , ,
. ApBpoc p ApBpodg n ApBuog e
f wov
65
6 7Zn 30 35 30
UN3- 7 7 10
O 38 50 36
1.21
e 1iNa* ®N
TINEE 1o 2 Na
lgo léN lgc‘l—

1.22 o. Z =13 ko A = 27 B. Ko ta Tpict.
1.23 Yypn.
124 T<A<A<B

1.25 . avtavetal, f. avEaveton, y. de petafaiietal, 8. av-
Eqvetal, €. EAATTOVETAL, GT. EAOTTOVETOL.

1.26 o. g, 40 g . 500 g, 200, 300 y. 1000 g, 800 g, 200 g S.
20% W/ w.

1.27 .0 < 50°C B. H pala tov dwaddparog Ba elattw-
Oei yoti erattoveron ny StadvtdHTTR KO oo dAdeTan inpa
KNO,

1.28 o. 20%w/w, 25%w/v B. 4% w/w

1.29 o. 11,25%w/w, 12,5%w/v B. 22,5%wW/w
1.30 . 10%w/w B. 12%w/v

131 o 140g B. 60 g
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®0AMo Epyaoiog 1.1

A.
Na vérplo
Mg payvrolo
N alwto
P POOPOPOG
C avBpakog
Zn  Yevdapyvpog
Cu  xohkog
Q) o&uyovo
F @BopLo
He nlwo
Li  AiBwo

B.
vdpoyoévo H
XA®pLo Cl
K&ALO K

acPéotio  Ca

Bapro Ba
oidnpog Fe
Bpodpo Br
Oeio S
1odto I

poAvpdog  Pb

Gpyvpog  Ag

®OAMo Epyaoiag 1.2

A. p:xT/ <ﬁ> (

kg

m3

B. Hz, Nz, 02, Fz, Clz, Brz, Iz

I. a.-A B.-2, y.-A S.-A

)

Anavtioelg - Aboelg ota POAAa Epyaoiog

KepaAloto 1

®OAMo Epyaciog 1.3

A a-3 B-2 y.-2 6.-2 e-A

B. a.
X 11 23 11 11 12
Y 17 37 17 17 20
Z 17 35 17 17 18

B. Ta Y xau Z yrati éxovv tov idio atopikd aplbpo.

I'. Zvppwvotpe. H palo kabopiletar amd tov palikd aplbpo.
®OAMo Epyaoiag 1.4

A a-3 B-2 y.-% b6-A e-2

B. a.
Mg 12 24 12 12 12
Cl 17 35 17 17 18

B. To Mg?* éyel 12 mpotodvia ko 10 nAektpdvia ko to Cl~
éxeL 17 mpwtovia kot 18 nhektpovia.

®OAMo Epyaociag 1.5

A. o.- A&Bog, n) eplektikdTnT dev e€apTaTOL ATTO TNV TTO-
oot P. - Zwotd, n eddrtwor tng Oeppoxpaciog mpokodei
EAATTWOT TNG SLOAVTOTNTAG TWV OTEPEDV OTO VEPO.

B. a. Me adénon tng Beppokpaciog. H adénon tng Oeppo-
Kpoolag éxel wg amotédeopa TNy adénon g SteAvtodTnTag
TV oTEPEDVY 0T0 vePO. B. Me eAdttwon tng Beppokpacios. H
eAdTTwon g Beppokpaciog £xel wg amoTéNecpa TNV avEnom
NG SLAALTOTNTAG TWV KEPIWV GTO VEPO.

®OAMo Epyaociag 1.6

a.250g P.1,25g/mL  y.25%w/v  8.20% w/w
€. 300 mL






211G apyxég Tov 2000 aldva
(1911) o Rutherford £dei&e
OTL OAn oxedov 1 pala Tov
QTOHOL  elval  GULYKEVTP®-
pévn oe pla pkpr Betikd
POPTICHEVT]  TEPLOXT] OTO
KEéVTpo TOL aTOpOL (TTLPH-
VOG) eV Ta NAEKTPOVIX
TEPLOTPEPOVTOL GTO XMOPO
YOpw amd Tov TupHva OTTWG
oL TTAVATEG KLvouvTOaL YOP®
ooy nAto.
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To mpdTLRO QLTO NTAV 1)
a@eTnpioc yloo TO OTOHLKO
npdTLTTO TOoL Bohr kot yuwx
T0 AOYO OQUTO TO QTOHLKO
npéTuTTo ToL Bohr avagépe-
TaL Kol g mpotumo Bohr -
Rutherford.

Me v kPavrikij Oewpio O
acyoAnfoiue ornv I'Avkeiov.

Kepdioto 2

HAekTpovIOKr) OOUR TWV ATOUWV

2.1 To atopiko mpoTuTo Tov Bohr

Ot ovyxpoveg avtiAnPelg yopw amd 1o ATopo eivor Paclopéveg oTIG apyég
NG KPAVTOUNXAVIKNC, HLOG KX OVIKTIG PTLOYHEVNC OTAL LETPOL TOV CLTTELPOEALL-
XLOTOU KOGHOL TV aTOpwV. Opwg, oL avTIAPelg auTég €xouv pic TOALTA0KO-
NTo TOL SVOKOAX KLY POPA HITOPEL VAL TXPAKOAOVOTGEL otkOpA KarL O €LdL-
KOG,

Mio ToA0 ahr] elcOvVa GXETIKA pe TO ATOHO, Eemepacpévn PéPara onpepa,
pog €xet dwoel o Aavog guotkog Niels Bohr (1913), epmvevopévog amd tn Pa-
pouTNTA Kot a€Lomotdvtag ta metpapatikd dedopéva tov Rutherford (1911) yio
TNV avakAvym Tov Tuprve. To atopcd Tpotumo Tov Bohr amotedet pio pivio-
ToUpa TAAVNTIKOV cLGTNHATOC. To &TOpHO auToTeAELTOL AITO TOV TLPTVA, TTOV
TePLEXEL TO DETLKA POPTIOHEVA TTPOTOVIX KOIL TAL OLOETEPA VETPOVLAL. XTOV TTL-
privaL elvail TPAKTIKA GUYKEVTPWHEVT 1) pala ToL atopov. ['pw atd Tov muprva
KOl OE APKETR HEYOAEG QTTOOTAGELG KLvoOvTaL e KoBopLlopéveg (emitpentéc)
KUKALKEG TpOYLEG Ta nAekTpoOvia. Ta nAekTpovia TOL KLvoLvTaL OTNV Idx «ITe-
pltov» amdcTaon otd Tov TupHva Aépe OTL Pplokovtal otnv Wi oTfdda 1
@AoLO 1) evepyelokr) oTAOUN.
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Ot dudpopeg emTPeOHEVES KUKALKEG TPOYLEG TOL NAEKTPOVIOL AVTLOTOL-
XOUV 0€ €V aképalo aplBpod n mov maipvel Tig THeEg n = 1,2,3 KTA. Ko Aé-
yetan (k0prog) kPavtikdg apldpoc. H mo kovtivi) Tpoxtd 6Tov muprva xopo-
ktnpileto amd n = 1, cupPorileton pe to ypappa K ko drobéter tn yopnAo-
tepr evépyela. Ou emdpeveg Tpoxiég (otipddeg 1§ pAotol) yapaktnpilovron pe
n=2,3,4,56 ko 7 xou cupPoiilovtal, avtiotoryo, pe L, M, N, O, P ko Q xTA.
2T1g TPOXLEG aLTEG Ta NAeKTPOVIX dLtdETOVV OAO KoL peyadUTepr) evépyeLa:

Ex < B, < Eyy < Ex < E ...

Ta dtopa TV oTolyeiwy oL elval péxpL TOPA YVWOTA oTolyela ot Pa-
OKT] TOUG KATAGTAOT (LLKPOTEPNG EVEPYELAG) XPTOLHLOTTOLOVV YLOL TNV «TOKTO-
OINOT» TWV NAEKTPOVI®Y TOUG enTd TO TOAD oTiddeg (n =1 — 7).

2.2 Katavopn Twv nAektpoviwv og oTipadeq

H xatavopn tov niektpovieov ot otifddeg yivetal pe T£TOl0 TPOTO OOTE TO
ATOpO va JLaDETEL TNV EAAXLOTN) EVEPYELD KOl ETTOREVOS VA elval TTLo oTabepo.
‘EtoL, mpodTo cupmAnpodveton 1 otiBada pe tn pkpotepn evépyeta ( otifddo
K) kot otn ovvéyeta ou oTifadeg pe tn peyodOtepn evépyeta. ILy. To povadikd
NAekTpovio Tov atopov Tov H eivar ot otifdda K, onote éxel Sopn K(1), evd
oto &topo tov nAiov (He) mov Sabéter dvo nhextpovia 1 nhextpoviokn) Sopr
eivar K(2).

TFevik& 1 KAToVopr TV NAEKTPOVIOV eVOG ATOHOL o€ oTLPGdeC akoAovbel
TOUG €€NG KOVOVEG:

1. O péyrotog aplbpog nhektpoviwv mov propel va Stabétel pia otifddo di-
veton amd Tov Tomo 2n?, émov n = 1,2,3,... . Etoy, n podn otPdda (K)
SraBétel To oD 2 - 12 = 2 nhekTpovia, 1) Sevtepn oTifdda (L) Six@étet To
moAD 2 - 22 = 8 nhekTpdvia, 1) Tpitn oTP&SK (M) Sta@étet To oD 237 = 18
nAexTpévia, eve 1 Tétaptn oTiPddo (N) cupmAnpdvetal pe 2 - 42 = 32 nhe-
KTPOVLIO.

‘Etol, 611 10 otoiyeio Ne (Z = 10) éxer 2 e otn otifdda K ko T vitdAoumar
8 e otn otifdda L, emopévwg 1 doprj tov eivon 1 e€ng: K(2) L(8).

2. H e€wtepikn) otifddo evog atopov (avtn pe To peyodbTepo KOpLo kPavtikd
aptBpo) dev pmopei va éxel mapamtave and 8e. Etol, my. to otoyeio K
(Z =19) dev pmopei va éxer dopry K(2) L(8) M(9) (awv ko 1y otifédar M propet
vo €xel péxpl kol 18 e cOppwva pe tov tponyotpevo kavova). H nhektpo-
viakn dopr] Tov atdpov Tov oTolyeiov avtov eivon: K(2) L(8) M(8) N(1).

3. H mpotedevtaia otifdda evog atopov (n otifada mpwv tnv e€wtepikn) dev
popei var éxel mopoamtave ontd 18 e. ‘Etol, m.x. o otolyeio Sb (avtiydvio,
Z = 51) dev propet va éxer doprj K(2) L(8) M(18) N(23) (av ko 1) otifado N
HITOpEL var £xeL péYpL KoL 32 e cOppwva pe Tov 1o kavova). H nAektpoviak
Sopr} Tov atdpov Tov oToLyeiov avtov eivon: K(2) L(8) M(18) N(18) O(5).

H motomoinor g vmapéng
VETPOVIWV GTOV TUPT VAL TOL
atopov éywve TOAD apyo-
tepa (1932, James Chadwick,
University of Cambridge).

Evae nlektpoévio pmopel va
petomndrjoel oe  oTAda
peyahOTepng evépyelag (Lo
QUTOHOKPULOHEVT]  otd  TOV
TUPTIVA) OAAK YL TO GKOTTO
QUTO TPENEL VA QITOPPO-
prioeL evépyela iom pe TN
Swpopa evépyelag petakd
Twv §V0 oTPAdSwV.

SOpewva e vedTEPEG OTo-
Yeig mepl g nAekTpovia-
kng dopr|g, ot oTiPédeg outo-
TeAovvTOoL otd LITOCTRAOEG
KoL péAtota ov vrooTiPd-
deg avtég drabétovv Sago-
PETLKT) EVEPYELAL.

H otfada O Bewpnrikd
dwoBéter 50 e, OpWG KavEVQL
and TO YVOOT& PEXPL Of-
pepa otowyeior (Z < 118)
dev dwbéter tov amapai-
™mrto apdpd nAekTpoviwy,
MOTE VO CLUTTANPOVEL TN
otfdda avth (puokd Ko
Kopior oo TIg emopeveg oTL-
Badeg).




2.2. Karavourj twv nlektpoviwv oe otifiddeg 41

Egoppoyn 2.1

Noa ypagodv ot nhextpoviakég dopég Twv eENg ATOHWY:

.

» 2 PR

0Ca P.3;Ga  y.35Sr 8. 5,Xe €& g,Pb

Adbon

90Ca: K(2) L(8) M(8) N(2)

K(2) L(8) M(18) N(3)

K(2) L(8) M(18) N(8) O(2)

K(2) L(8) M(18) N(18) O(8) (IIpocoxn! H otifdda N dev propel vor éxel
32 e, amA& yiti 670 dtopo Tov Xe dev LITAPYXOLV TOCA TTOAAL NAEKTPOVIA,
®oTe Voo LPTTAN pwBel 1) oTIfdda crutr). TNV epinTwon avth, ot oTifdda
N tomoBetovvton 18 e).

K(2) L(8) M(18) N(32) O(18) P(4) (IIpocoxn! H otifdda O dev pmopel va
éxeL 22 e, yiati otnv mepintwon avth Ba eivon e€wtepikn otfado. Etot, otn

otifdda O tomobetovvTon 18 e Kot Tor LITOAOLTA NAEKTPOVIX TNV ETTOHEVT
otifdda, tnv P).

Epoappoyn 2.2

No ypopotv oL nAekTpoviakég dopéS TV ENG LOVTWV:

o.

20Ca%t Bl 16S*

Avon

. To &ropo tov Ca Stadétet 20 nhextpdvia. To 16V dpwG 4oCa® oynuartiletan

amd to avtiotoryo &topo pe atofoln 2 e ko emopéveg dabétel 18 e. Apa,
1 nAextpoviakn Tov dopry Ba eivon: K(2) L(8) M(8).

To &topo Tov S Stadétet 16 nhextpovia. To 16v duwg 1%~ oxnpatileTon ad
TO aVTioTOLYO ATOHO pe TPOoANY 2 e ko emopévog dabdétel 18 e. Apa, 1)
nAekTpoviakt Tov Sopr Oa eivan: K(2) L(8) M(8) (Aépe 611 Tat 1dvTar 5oCa’*
Ko 16827 etvan toonhextpoviakd, kabog StabéTovy Tov iS1o aptOud nie-
KTPOVIi®V).
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NAvpéva MNapadeiypoata

IMopdaderypa 2.1

SOpQ®Va e TO ATOLKO TPOTLTTO TOL Bohr, moleg amd Tig mopakdtw TPOTAGELG
elvo AavBaopéveg;

Ta niexktpovia tng idrag otifddag éxovv Tnv idi evépyela.
H otifdda L propei v mepiéyet 10 nAektpovic.

H e€wtepkny otifada (extog tng K) mepiéxet o mold 8 nAextpodvia.

@ < T R

H otifada O mepiéyel yio to Yyvootd péxpt onpepo ototyeia, faoel tov
tOmov 2n2, 50 nNAexTpoOVLIL.

e. T tig otiPfadeg K xou L woyver Ex < Ej.

Aton
AavBoopéveg eivor oL tpotacelg f kot 8. Ztnv mpodtact B n otifada L diabéter
To TOAD 8 nAekTpovix kot OxtL 10. Xtnv mpotaot & n otfdda O Bewpnrika
draBétel 50 e, OPWG Kavéva otd T YVOOTA PHEXPL oT)pepa oToLyeio dev Srabétel
TOV otapaitnTo opLlOpd NAEKTPOVIOV OGTE VAL GUUTTANPOVEL TH o TLRGdo ovT).

Hopaderypa 2.2 ‘

[Toteg oo TIG TOPOAKAT® TPOTACELS elvo AavOOGHEVEG;
a. H otpada K avtiotoyei oe n = 1.
B. Hotpada N avtictolyel oe n = 2.
v. Hotfada L mepiéxel To moAt 8 nAektpovia.
6. To aviov oF~ diabéter 8 nAektpovia otn otifdda L.
e. To katidv , Mg?* Sadétel 2 nhektpovia otn oTif&Sa M.
Avon
AavBaopéveg eival oL mpotaoelg B kot €. H otifpdda N avtiotolyel e n = 4

Kot TO KaTiov 1, Mg2* Sadétet 10 nAekTpOVIA KO ETTOPEVOS 1) AEKTPOVIOKT]
tov doprj eivon: K(2) L(8).

HMopdaderypa 2.3

Aivovton T copatidi 33K, 32S, 3lp, P37, K* xau S?.
a. Iloca mpwtovia, veTpovix Kot NAekTpoOvia dtobéTovy Tar cpATd AVLTE;

B. Ilowx n katavopn TV nAekTpovinv Tovg ot oTIPAdEC;
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Avon
Ta amoteAéopaTO OPYOVOVOVTOL GTOV TTIVOKA TTOL XKOAOLDEL:
p n e K L M N
1K 19 12 19 2 8 8 1
329 16 16 16 2 8 6 —~
3p 15 16 15 2 8 5 —~
P3| 15 16 18 2 8 8 —
K* 19 12 18 2 8 8 -
s2- 16 16 18 2 8 8 -~
Hopaderypa 2.4 ‘

To d&topo Tov apoevikod (As) éxel 5 NAektpovia otny eEwTepikn Tov oTPdda,
n onoix €xeL n = 4. [Totog eivor o atoptkog aplbBpog tov As;

Adbon
A@o0 to otolyeio éxel 5 nhektpoviaotnv N (n = 4)  nAektpoviakt] tov dopr Oa
etvo: K(2) L(8) M(18) N(5) kou emopévg Oo Stabéter cuvolikd 33 nhektpovio.
Emedn) eivo ovdétepo dtopo o éxel kan 33 mpwtovia kot dpo Z = 33.

‘ Hopdderypoa 2.5

[Tooa otoryeio draBétovy nhekTpodvia ot oTfdda L ywplg Opwg v tnv ov-
HITANpVoLV; TToteg oL NAeKTPOVIOKEG SOHEG TV GTOLYELWV AVTOV;

Adbon
H otifada L dabéter To moAd 8 nhektpovia. Emopévag, yioo vo unv givat ovo-
HTANpopévn Bo Stabétel 7 To ToAD nAekTpdvia, Apa tar oTolyeiar avtd Bt ei-
va 7. Ou nAektpoviakég Tovg dopég Oa eivan dradoyikd: K(2) L(1), K(2) L(2),
K(2) L(3), K(2) L(4), K(2) L(5), K(2) L(6) ko K(2) L(7).

‘ Hopd&derypa 2.6 ‘

To avidv evog otolyeiov A pe Z = 33 €xel tnv idla nAektpoviakn dopr pe To
aropo tov 34 Kr. IToto To poptio Tov avidvTOG;

Avon
To atopo tov 34 Kr StaBétel 36 nhekTpovia, OTWG KoL TO AVIOV TOL GTOLYELOV

A. Anhadn} To avidv éxel 3 NAEKTPOVIA TAPOATTAV® ATTO TO TPWTOVLA TOV KoL
eMOPEVKS Exel popTio —3 (A7)
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HMopdaderypa 2.7

[Towa 1 nAextpoviakn Sopn evog atopov pe palikd aptBpd A = 40 ko 6Tov

TUPTVA TOL OTTOLOV VITAPYXOLV 4 VETPOVLX TTEPLOTOTEP ATTO TA TTPWTOVLY;
Avon

Av Z 0 ap1Bpog twv mpwtovienv kat N o aptBpog Tov vetpovinv Tov atopov Ba

toxvovv: Z+ N =A =40 (1) xarw Z +4 = N (2). Ano 115 e€lowoeig (1) ko (2)

npokvnter: N = 22 xou Z = 18. Emopévwg, n nlektpovikn Sopr Tou atdpou

O eivon: K(2) L(8) M(8).
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Epwtnosig - Aoknoelg - NpoBARuata

2.1 e mowx outd To TopakdTw LedyN avTioTOLYEL
1 81 nAextpoviakr) dopr;

o. yNa® xou oF~

B. 3O ko 45

v. »Mg?* xou oF

8. ;3A1°" xau ;Na

2.2 H e€wtepkr) otifdda omolovdrimote atdpov
elvat:

o nQ

B. avtn mov éxel 8 nAexTpoOVIXL

Y. oo TG oTIAdeG OV EYOLV NAEKTPOVLLL, EKELVT
1 onolx AVTLOTOLYEL OTN HEYLOTH TUUT) TOL KO-
ptov kPavtikot aplBpod n

6. aut) mov Yoapoaktnpiletoar omd TN AyoTepm
EVEpYELX

2.3 Tlowdg o atopkdg aptbpodg evog otoryeiov mov
SraBéteL povo dvo mAnpelg oTIPddeg pe nAekTpoOvIaL

o 2 B. 8 y. 10 6. 18

2.4 Tlowg eivor 0 peyodbtepog duvatdg oTopL-
KOG aplOpog evog oToLyeiov mov drbétel Tpelg povo
oTPadeg pe nAekTpovie

o. 10 B. 12 y. 18 6. 28

2.5 No yopaxtnplotodv oL TPOTACELS TOL OKO-

AovBolv wg cwoTtég (Z) N AavBaopéveg (A).

a. H eEotepikn otifada kabe atopov meptiopfa-
VEL 0XT® NAEKTPOVLIK.

B. Ta dtopa Twv otolyeinv oF ko 5 Cl éxovv Tov
1d10 aptBpd nAekTpoviev otnv ewteplkn oTL-
Bada.

y. Ta dtopa Twv ototyeiwv 11 Na kot ;g Ar éxovv
Tov 1810 apBpod oTifddwv pe nlextpovia.

8. T cwpatidio ;sP37 ko oK éxovv v idiat
nAekTpoviokn dopn.

2.6 No avtiotolnoete To cWPATISIX TNG OTAANG
(I) pe Tnv xot&AANAN nAektpoviak dopn g oth-
Ang (ID).

StAAn I Sthin I
1. 3AIPY o K(2) L(8) M(18) N(3)
2. 5,Ga | B K(2)L(®)
3. 4027 | y. K(2)L(8) M(18) N(8) O(1)
4. 4As | 8. K(2)L(8) M(18) N(5)
5. 5Rb

2.7 No ypoupoOv oL NAeKTPoVIakES SOpES TwV eENG
ATOUWV KOl LOVTOV
13AL 59 Ca, 3,Se, 5051, gO27, 17 CL, 35Sr?*, 5;Sb>~

2.8 Aivovtou ta copartidia:

23 24 127 + 2+ -

23Na, 2Mg, 2]1, Na*, Mg?*, I".

o. Iloca mpwtovia, veTpovia Kot NAeKTPOVIXL Lot
Bétouv ta cwpatidia avtd;

B. ITowx n xatovoprn TwV NAEKTPOVIWV TOVG GE OTL-

Badeg;

2.9 To &ropo tov oeAnviov (Se) éxel 6 nhekTpdVIX
otnv eEwtepikr Tov oTidda, 1 omoia éxel n = 4.
ITowog eivor 0 atoptkog apldpog tov Se;

2.10 To katidv 35 Sr*™ éxeLtnVv idta nAexTpoviak)
dopr} pe to dTopo tov 34 Kr. ITowax 1 Tipr) Tov x;

2.11 Tlowx n nAektpoviakt dopr vOg ATOHOL pe
poliko aplBpd A = 133 otov muprva ToL 0TToilov
LTtdpYOLY 23 VETPOVIX TTEPLOTOTEP ATLO TAL TTPW-
OV

, , 32 ,
2.12 Aivetan 1o Grtopo 75S. Nao oupmAnpooete
TOV TTLPAKATE TLVOKA TTOV AVOLPEPETOL GTO ALTOHO
ovTo.

Ymoatoptkd copotidio StiPadeg
p n e K L M
16 2
[TPAIIEZA @EMATQN]
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. . (24
2.13 Aivetou to &topo tov payvnoiov: 75 Mg. Na
OUUTTANPOGETE TOV TXPOKATW TTLVOKO TTOL otVaLpé-

PETOL OTO ATOUO AVTO.

2.14 Twx to &topo tov kadiov diveton 6TL Z = 19
Kot A = 39. Not GUPITAN pOOETE TOV TAPAKAT® TTi-
VKO TTOV VAPEPETOL GTO ALTOHO AUTO.

StiPadeg Ymoatoptkéd copotidio Enifadeg
VA n e K L M p n e K L M N
12 19 2 1
[TPAIIEZA ©EMATQON] [TPATIEZA OEMATON]
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®UANo Epyaoiag 2.1
Hl\extpoviakn dopn (1)

A. Tloteg amtd Tig emdpeveg nAekTpoviakég Sopéc, ot OepeAddn katdotaot), eival AavOacpéveg;
o «C K(2)LH4)
B. 1 Na K(2)L(7) M(2)
y. 3Li K(1)L(2)
6. 7Cl  K(2)L(8) M(6) N(1)

T 0oeg NAekTpoviakég dopég eivor AavBacpéveg va ypapovv oL GO TEG NAEKTPOVIOKES SOHEC.

B. Aivetau 1o &Topo Tov acPectiov, 39 Ca. Tla To GTopo avTd Vo GUPTTANPOGETE TOV Tivarka Tov akoAoLOe:

Enifadeg

VETPOVIX K L M N

[TPATIEZA @EMATON]

I'. To otowyeio X éxel 6 nhekTpovia otnv e€wtepikn} Tov oTidda mov eivar n otifdda (M). No vitoloyiotel
0 aTOPLKOG aplBpog ToL oToLyeiov X.

[TPAIIEZA @EMATQN]
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®UANo Epyaoiag 2.2
HAextpoviakn dopun (2)
[TPAIIEZA OEMATON]

A. No xopoaktnploete TNV TOPAKATO TPOTACT) 0G 6waTh (2) | AavBoopévn (A):

«Toe Tig evépyeleg Eyp kot Ep, Twv otifadwv M kot L avtictouya, oxvel 0tL Ey < Ep ».

B. Iloiog eivar o péylotog aplbpog nhektpovieny mov propet va mapet k&be pio amod tig otifadeg: K, L, M, N
av oTr) eivon 1) TeAevtaio oTada evog atoOpOU;



Amtavtnoelg - AVOELG

KeaAato 2

49
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
KepaAlato 2

21 a 29 34
2.2 y 2.10 2
2.3 y 2.11 K(2) L(8) M(18) N(18) O(8) P(1)
24 y 2.12
25 o.-A B.-% y.-3 8.-A Yroatopik& cwpatidia St1Padeg
26 1-p, 2-a, 3-P, 4-8, 5-y P n e K L M
2.7 16 16 16 2 8 8
13Al K(2) L(8) M(3) 2.13
wCa  K(2)L(8) M(8) N(2) >Tpdeg
Z n e K L M
s4Se K(2) L(8) M(18) N(6)
12 12 12 2 8 2
509N K(2) L(8) M(18) N(18) O(4) 214
Nekh K(2) L(8) Ymoatoptk& cwpatidia Stifadeg
n e K L M N
sCl - K(2) L(8) M(7) P
19 20 19 2 8 8 1

5sSr2t K(2) L(8) M(18) N(8) O(2)

5;Sb3™  K(2) L(8) M(18) N(18) O(5)

2.8
oL.
p n e
#Na | 11|12 | 11
Mg | 12 | 12 | 12
271 | 53 | 74 | 53
Na* | 11 | 12 | 10
Mg?* | 12 | 12 | 10
I" | 53|74 54
B.

®Na | 28] 1| - |-

BMg | 28| 2 | - |-

21 | 2|8 |18]|18 | 7

Na* 2 18| — | — | -

Mg?* |2 (8| - | -]~
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

KepaAlato 2

®VAAo Epyaciag 2.1 ®OAMo Epyaciog 2.2
A. B. K(2) L(8) M(1), y. K(2) L(1), 8. K(2) L(8) M(7) A X
B. B. a.2,8,18,32 B.2,8,8, 8.
Stifadeg I. ;;Na K(2) L(8) M(1), 1K K(2) L(8) M(8) N(1), 33As
) K(2) L(8) M(18) N(5), 5,Xe K(2) L(8) M(18) N(18) O(8)
VETpOVLOL K L M N ko g Pb K(2) L(8) M(18) N(32) O(18) P(4)
20 2 8 8 2

I'. 16
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CTOAETUE MEPMOAMNYECKOTO 3AKOHA

AMMEHAEAEEBA

=2}y
G2 =6869
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PP VR Y VP WO

Kepdioto 3

MNePLOSLKOG TIIVOKOG TWV OTOLXELWV

3.1 Tlevika

Tov 19° ouwva 0 Pdoog xnpucdg Dmitri Mendeleev cuvddaoe Tig 1dtdtnteg teov
63 pHEXPLTOTE YVOOTWOV oToLyelwV e Bdor Tnv atopikn Toug péloe. apatnpnoe
OTL, TAELVOPOVTAG T oToLXElX OO TO eEAappUTEPO TTPOG TO PapVTEPO, EPPOLV-
Covtou eplodikd otouyeio pe mapopoteg Wdrotntec. Eto, m.x. peté to otoryeio
Li, Be, B, C, N, O, F, Ne, ta enopeva otoryeio: Na, Mg, Al, Si, P, S, Cl ko Ar
EXOLV TTOPOHOLEG LOLOTNTEG He Tar tpoTyoOpeva (To Li pe to Na, to Be pe to Mg
KTA.

O Mendeleev katackebooe T0 1869 pict opboyodvia didtaln twv oToLyeinwv
IOV HOLALEL LPKETA e TOV GVYYPOVO TEPLOOLKO TTIVOKA TOTODETMOVTAG T GTOL-
xelo pe avahoyeg 1010TNTeg o8 KaTaKOpLPEG oTAEG. MaAloTa, eiye tnVv mpo-
vonTikotnTo v aprioel kevég Béoerg mpoPfAémovtag tnv mapEn otolyeiwv
mov dev elyov akopa avakalvedel, yio va emiPeforwbel movnyvpicd ta emo-
peva xpovio. Emtiong, oe oplopéveg mepimtooelg ékave KAmoleg aAAoyEéG 6T
oelpd TafLvopnong wote va eExcpalioetl OTL 0TI GTHAEG TOV VAKX TAV TO-
moBetnpéva ta otoyxeio pe avahoyeg 1ot Teg. Ot aAAyég avTég elvat Yvw-
OTEG HE TO OVOpX avasTpoég 1) tpwbiotepa. Eto, . av kot to I (1hdio)
éxeL puxpotepn atopikyy palo amd to Te (teAlovpro) tomobétnoe to I petd to
Te wote va eivon otnv S oTrAn pe Tt vitdoowa aloyove (F, Cl, Br) pe ta
ormola 10 1A TapovoLdlel avaroyeg OLOTNTEG (BA. TEPLOSLKO TTIvaKL).

Apyotepa (to 1913), o Moseley ta€ivopnoe ta otoryeia pe Pdon tov ato-
HLKO TOUG OPLOPO KOl OL VG TPOYES TTOL «VAYKAGTNKE» Vo kavel o Mendeleev
dev eppaviotnkav. Etot, 0 vOHOG NG meplodikdTNTaG, SIATUTOVETOL TTAEOV (OG

egNg:

«H ynpuxn oupmepipopd twv atoLyeiov eivan TeplodiKy cUVEPTHON TOV ATOUIKOU
Tovg aplfuov (Z)».

Me Baon v kataockevn Tov meptodikov mivaka (ILIL) otouyeia mov ep-
povilouv Topopoteg WLOTNTEG TomobetovvTal e K&beTeg GTAAES, TIC OPAOES.
H apibunon tov opddwv pe tnv kAaooikn apibunon tafivopel Ta otolyeio o
KOpLeg opddeg () TOTOL A) TOL AVTIOTOLYODV OTLS 2 TPWOTEG OTHAEG KL OTLG

53
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6 teAevtaieg ko eival o e€ng: 1A, IIA, TIIA, IVA, VA, VIA, VIIA kou VIIIA. Ot
eviLaypeceg opadeg Tov mivaka Aéyovtal devtepevovoeg (1) Thmov B) ko eivor
Kot oepd ot e€ng: 1IB, IVB, VB, VIB, VIIB, VIIIB (n op&da VIIIB amoteei-
ToL otd TPLAdeg oToLyelwv Tov apyLkd eiye BewpnBel 6TL SiéBetav mapdpoLeg
Wiotnteg), IB kan IIB. Zopgwva pe tnv véa apibunon ot opddeg apibpodvron
amnd 1-18 pe tnv VIIB opdda va «Sracmatary oe 3 opddeg: tnv 8n, v 9n ko
™ 1071. A6 1§ o yvwoTég opddeg Tov ILIL Eeyxwpilouvpe tnv 1n, (aAkaii,
ektog Tov H), tn 2n (aAkodikég yaieg), tTnv 17n (ahoyova) kot tnv 181 (evyevn
aépa). Ta otolyeia mov mepthopPdvovton otig opddeg amd 3-12 (IIIB-VIIIB, 1B,
IIB) ovopdlovtal otoryeior petdmtwong 1 petaPotiké otoryeio. Or opddeg
1oL mepLhapPfavouy Ta oToLyelor HETATTWONG elvor oL devTepeoLoEC OPAEG.

Ot oplovTieg oelpég Tou mepLodikov mivaka ovopdlovtot tepiodor. H mpaortn
nepiodog mepthapPavel dvo povo ototyeia (to ;H ko to ,He), ot dvo emdpeveg
nepiodol amd 8 otoiyeia, 1 41 ko 1) 51 amd 18 otolyeia, evod 1 61 Ko 1 7N
amnd 32 otolyeia (oTig mepLodovg avtég Aoyopralovtor kot ot AavBavideg kot
ot akTwvideg, avtiotoryw). H 7n ko tedevtaio mepiodog meptAopfavet péxpt ko
10 oTolyelo pe Z = 118.

To AavBavio pe Z = 57 xou Ta otolyeio pe Z = 58 - 71 mwov €xovv mopo-
potleg OLOTNTEG He TO 57La dev TomobetodvTan 61O KVPLO TivaK, XAAG KATW
amd avtov ot mopaptnpe. Ta ototyeia avtd ovopdlovtal AavOavideg 1) oma-
vieg yaieg. Kat’ avadoyia, to aktivio kot ta ototxeio pe Z = 90 - 103 mov
EYOUVV TTOPOHOLEG LOLOTNTEG JE TO ggAC TOTODETOVVTAL GE PIX GELPA KATW IO
T1g AavBavideg ko ovopdlovtar ok tivideg. Ot AavBavideg kat oL akTLvideg ovo-
pagovton od KovoU eCWHETAPATIKA oTOLYEL.

Sto Swhypoppo mov akoAovBel ametkoviletal 0 mEPLOSKOG TVAKAG TWV
otolyeiwv oVppwva pe T ddtakn mov vobetel N IUPAC (yio totopicote Ad-
youg mpocBécapie kal Tnv Todoud apibunon twv opddwv).

IA VIIIA

1 IIA IIA IVA VA VIA VIIA 18

1 2
1lua|2 , , 13 14 15 16 17| He

Ytolyelo Metdmtwong

2 3' 4 5 6 7 8 9 10
LB 'mp v vB viB vIB VIIB B m| B[ C|N]JO]F | Ne

1 | 12 —— 13 [ 14 | 15 | 16 | 17 | 18
3/Na|Mg|3 4 5 6 7 8 9 10 11 12| al|si|p | s | a|ar
4| 19| 20|21 |22 23 |24 | 25| 26 | 27 | 28 | 29| 30 | 31|32 33| 34|35 36
K|Ca|S | Ti|V |Cr| Mn|Fe |Co|Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr

5 37 38 39 40 41 42 43 44 | 45 46 47 48 49 50 51 52 53 54
Rb | Sr | Y [ Zr [Nb | Mo | Tc | Ru [ Rh | Pd | Ag | Cd | In | Sn | Sb | Te I | Xe

6 55 56 — 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba Hf | Ta | W | Re [ Os | Ir | Pt [ Au |Hg | Tl | Pb | Bi | Po | At | Rn

7| 87 | 88 |oge 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
Fr | Ra Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg [ Cn [ Nh | F1 | Mc | Lv | Ts | Og

: 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
AavBavides | 13 | Ce | pr | Nd | Pm | Sm | Bu | Gd | T [ Dy | Ho | Br [ Tm | ¥b | Lu

. 80 [ 90 [ 91 [ 92 [ 93 [ 94 [ 95| 96 [ 97 [ 98 | 99 | 100 [ 101 | 102 | 103
Axtwvide | 4| Th | pa | U | Np | Pu | Am | Cm | Bk | Cf | Es | Fm | Md | No | Lr

2TNV «IOTOPLKH» HOPPT] TOL
ILII to s;La eivow otnv 3n
opéda ko otnv 61 TEPLodO
Ko akpLpaig ard kAtw oty
71 mepiodo eivan 1o goAc. Tar
otolyeio 58-71 avagpépovton
g AavBovideg eved T oTOL-
xeto 90-103 wg arkTivideg Ko
Bpiokovton axpfog kdTw
amd Tov KVpLo TEPLOdLKO
nivaka. Me Baon vedtepeg
AVAKOAVYPELS LTTAPYOLV OT)-
HOVTIKEG eVOAAOKTLKEG Yl
tov ILIL &%o amd Tig omoieg
elvon ko ot e€ng:

a. To 5;Lu otn Béom 57 ko
To otolyxeio p3Lr oTO TETPE-
yovo 89. Xto maplpTnpo
tov ILIT eivar T otoiyeio
57-70 (AavBovideg) xa 89-
102 (akTivideg).

B. Ta tetpiywva 57 kot 89
HEVOLY KEVA KOL OE aLTA
QVOUPEPOVTOL OTTAGL OL OLTOLL-
kol apBpoi 57-71 ko 89-103
Kol o otolyeio avagpépo-
VTOlL AVOAUTIKG GTO TTOpap-
mpa tov ILIL wg AavBa-
voeldn kot akTLvoetdr]. Apoo
dev paiveton Tpog to TopdV
(Iobviog 2018) va Ppioketon
pioe kowé amodextr) Avon,
vioBeteita ) pop@r} Tov Te-
prodikov mivaka tng IUPAC
(popony B pe povn donte-
potTnTO Tar orTolyeior 57-71
v avapépovtor wg AavBo-
videg koL ta oTouyeio 89-
103 wg aktwideg (avti yia
AovBavoeldn) kot ok Tivoeldn)
OV AVOLPEPOVTOL GTOV TTE-
prodiko mivaka tng IUPAC).
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A A A A A A A A A A A AU A A AN A,

: 0,30 CIENG}AuCA |
' © :
- g
| S :
[ - E

Iomaviko  ypapparéonuo e
TOV TEPLOSIKO TTIVAKAL.

O otyxpovog meplodikog mivakag tng IUPAC oe poper) pdf propei v An-
@Oel a6 TV 1oTooEA DL
https://iupac.org/what-we-do/periodic-table-of-elements

3.2 HAektpoviokég dopég ko M.IM1.

Ola T otoryeio g idrog opddag Tov ILIL éxovv tnv idix dopry otnv eEwte-
pkn otado kar avtd e€nyel yati Ta otoyeio tng idag opddog éxovv mo-
popoLeg 3LOTNTEG (0L LOLOTNTEG TV OTOLXELWV EKINADVOVTL HECW KLPLWG TV
niextpovinv g eEwtepikng oTPadag, mov Aéyeton kat oTipada cBévoug). H
pov” dropopd eivor 6TL oL e€wTepLkég oTIPAdES AVTIETOLYOVV 58 OAO KaL peya-
AOTepec TYéC Tov KUpLov kPavtikod aplBpot n. Ag dolpe yia mapddetypo Tig
nAextpoviakég dopég tng 2ng (ITA) xou tng 13ng (IITA) Tov ILIL:

2n (ITA) opdda 13n (IITA) opéda
Be: K(2)L(2) sB: K(2)L(3)
Mg K(2) L(8) M(2) 13Al: K(2) L(8) M(3)
20Ca: K(2) L(8) M(8) N(2) 3;Ga: K(2) L(8) M(18) N(3)
3gSr: K(2) L(8) M(18) N(8) O(2) soIn:  K(2) L(8) M(18) N(18) O(3)
s¢Ba:  K(2) L(8) M(18) N(18) O(8) P(2) s1T1:  K(2) L(8) M(18) N(32) O(18) P(3)

gsRa:  K(2) L(8) M(18) N(32) O(18) P(8) Q(2)

K&Be mepiodog apyilel pe pro véa otipada, Tng omoiog o kOpLog KPavTikog
aptBpog tng eivan icog pe Tov aptBpo tng mepiodov. IL. To ;gAr eivan To TeAev-
taio otoryeio g 3ng meptddov pe dopr: K(2) L(8) M(8). To emdpevo otoyeio
avikel otnv 4n epiodo ko eivon to 1oK: K(2) L(8) M(8) N(1). Hapatnpodpe
ot 1o 19° nhextpovio ewcépyeton otn otdda N (n = 4). F'evikd, tpokdmtovy
Ta €ENG CUPTTEPAOHATOL:

O apBpog twv otifadwv mov éxouv ypnotponolndel otV NAEKTPOVIOKT
dopn) Tov atoOpoL £vOG oToyeiov kaBopiletl Tov aplBpod Tng mepLdSov GTNV oTolo
OVHKEL TO OTOLYELO.

[IpokTica n mepiodog TpokbITEL AT TO PEYOADTEPO KVPLO KParvTLKO arptOpod
NG NAEKTPOVIOKHG SOUNG.
‘Eto, m.x. To ggRa pe dopr) K(2) L(8) M(18) N(32) O(18) P(8) Q(2) avrikel otnv
7n mepiodo, eved To 4oIn pe dopr) K(2) L(8) M(18) N(18) O(3) avrjkel oty 51
nepiodo.

SOpgwva pe TNV KAaookn apibunon kot povo yia Tig KOpLeg opadeg Tov
ILIL, o apBpog Twv nhextpoviev g efwtepikng otipddoag (NAextpovia cOé-
voug) kaBopilel Tov aptBpod tng opddag mov avikel To ototyeio. ILy. o 5P pe
Sopry K(2) L(8) M(5) dwabéter 5 nhektpdvia otnv e€wtepikn otifdda ko emo-
pévog aviket otnv VA 1] 151 opdda (ko otnv 3n mepiodo).


https://iupac.org/what-we-do/periodic-table-of-elements
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NAvpéva MNapadeiypoata

HMopadderypa 3.1

Y& mola teplodo avrjkel TO oTOLXELO TO ATOHO TOL OTOLOL £XeL NAEKTPOVIOKH

Sopr: K(2) L(8) M(18) N(3);

o. oty 3n B. otnv 4y Y. otV 51 d. omnv 61
Avon

O apBpog g mepLddov mov avikel évo oToLyelo TPOKDTITEL Atd TOV aplOpod

TV oTPAdWV oL £xoLV YproLpomolnel otV nAekTpoviaKt SO TOL ATOHOL

ToUL aTotyelov. [l To Tapamdve Gtopo éxovv xpnoipomoinBel 4 otifadeg Ko

apa To oTolyelo avikel otny 4n mepiodo (cwotr emhoyn 1 ).

‘ HNopdaderypo 3.2 ‘

Ta otolyeia mov £xovv otnv eEwTepLkn Tovg oTIPAda Tpix NAeKTPOVIX G oL

Ao TIG TAPAKAT® OPADES TOV TEPLOSLKOD TTIVOKOL CLVIKOLV;
. oty IIB B. otnvIIIA y. otnv VA 6. omv VIIA

Avon
[ T oToLyeia Tov avrjkovy oTig kVpleg opddeg tov ILIL 0 aplOpog twv nie-
KTpovinv c0évoug kabopiletl kot Tov aptBpd g opdadag (pe tnv moid apib-
unon). Etol, otoyeio pe tpio nhextpdvia obévoug avikel otnv IIIA opdda (1)
13n) tov ILIL (cwotr emdoyr n P).

HMopaderypa 3.3

To payviioro (Mg) Ppioketon otnv 3n mepiodo Tov meplodiko mivaka, eved To
16v avtod Mg?* éyet Sopr evyevoic aepiov. Me féon avtd Ta Sedopéva Tpokod-
mTeL yo To Mg otu:
o. €xeL atopiko apldpo 8 ko Ppicketal otnv VIA opddo
B. éxeL atopikod apbpo 12 xou Ppicketor otnv IVA opada
Y. €xeL atopkd apBpuo 16 kau Ppicketar otnv VIA opddo
8. éxeL atopikd apBpo 12 kau Bpicketan otnv IIA opdda

Avon
To Mg amofdAlovtag 2 NAekTpOVICt AITOKTA T1) SOpT ELYEVODG aepiov TNG 21G
nepLodov, dniadr dopn K(2) L(8).
Enopévwg, o dtopo tov Mg éxer dopn: K(2) L(8) M(2), dnhadn dabéter 12
NAekTpoOVIa Kot eopéveg Z = 12 (cwoth emhoyr 1 d).

IMopaderypa 3.4

ITotog eivor o atoptkog aplpodg tov ototyeiov mov PpiokeTot:
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o. ot 21 nepiodo ko otnv VIA opddo
B. otnv 3n mepiodo kot otnv VIIA opddo tov mepLodikov mivaka.
Avon
a. To otouyeio wov avrikel otnv 21 mepiodo kot otnv VIA opddo Oa didétet

dvo oTiPddeg ek Twv omolwv 1 e€wtepikn Oa éxel 6 NAekTpoOvia. Emopévag
1 dopr Tov otoryeiov Oa eiva: K(2) L(6) ko dpa Z = 8.

B. To ctoiyelo mov avrikel otnv 3n mepiodo kot otnv VIIA opdda B drobéter
Tpelg oTLPGdeg ek TV omoiwv 1) eEwtepikr) Oa €xel 7 nAekTpovia. Emopévag
1 dopn Tov otoryeiov Oa eivor: K(2) L(8) M(7) xou dpa Z = 17.

Hopaderypa 3.5

IMowx amtd Ta otoryeia mov akohovBov avrjkovv otnv o opddor Tov ILIL ko
motx otV it wepiodo; N, oF, 11Na, 5P, 17Cl xou ;oK.

Avon
/N : K(2) L(5)
JF:  K(2)L(7)

(2n mepiodog, VA 1) 151 opddoar)
(
11Na: K(2) L(8) M(1) (31 mepiodog, IA 1) 11 opdda)
(
(
(

21 mepiodog, VIIA 1} 171 opddar)

15P K(2) L(8) M(5)
LCli K(2) L(8) M(7)
1K K(2) L(8) M(8) N(1)

31 mepiodog, VA 1) 151 opddor)
31 mepiodog, VIIA 1} 171 opddar)
4n mepiodog, IA 1) 1n opddar)

Enopévag, otnv idia opdda aviikovv T ototyeio N, P (151 opadar), F, Cl (177
opda) kot Na, K (1n opdda). Etnv idix epiodo avrjkovv ta atoryeia N, F (2n
nepiodog) kar Na, P, Cl (3n mepiodog).

‘ Hop&derypa 3.6 ‘

Aivovtou 800 (evyn oTolyelwv:

o. 7N ko ;5P xou
B. 4Be ko ;N.

Ye oo {evyog ta oTolyela avikouy otnV idia Tepiodo;
[TPAIIEZA OEMATQN]

Avon
INa va avijkovv otnv idwx mepiodo tov ILIL T oToyeio O mpémer va €xouvv
nAekTpoviae otov o aptBpd otifadwv. Ipdypovpe TIg NAeKTpoViokKég SOpEG
TV 3 otolyelwv:
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/N : K(2) L(5) (2n mepiodog)
15P K(2) L(8) M(5) (31 mepiodog)
4Be: K(2) L(2) (2n mepiodog)

Enopévog, otnv idua mepiodo (2n) avikouvv ta otoryeio N ko Be.

HMopaderypa 3.7

Atvovtou 8o Lebyn oToLyelwv:

o. gAr ko 13Al ko

B. |sAr xou ,He.

Y& oo (ebyog ta oToLyeio EXOULV TapOpOLES (AVAAOYES) XMHLKEG LOLOTNTEG;
Na aitioloynoete Tnv amdvtnon oog.
[TPATIEZA ©@EMATON]

Abon

T va éxovv 00 oToLyeiar TopoOpoLeg XNLKES WOLOTNTEG Bt TpéTtel var avrjkovy
otnv S opdda Tov ILIL I'phrpovpe TIg NAeKTPOVIOKES OOpEG TV 3 GTOLYEIWV:

18AT K(2) L(8) M(8) (181 op&dw)

13AlL: K(2) L(8) M(3) (131 op&dor)

,He : K(2) (181 opdda: To 1o evyevég aéplo)
Emopévwg, avahoyeg xnpikég OLOTNTEG €XoLV Ta dVO eLYEVH aépla, TO Ar Ko
to He.

HMopaderypa 3.8

Ot TAnpogopieg 1oL akohovBovY apopotv ota ototyeior X ko V. To 16v X2~
éxeL 10 niextpovia. To otoryeio ¥ Bpioketan otnv 3n mepiodo kot otnv 2n (IIA)
opada tov Ileprodikov Iivaka. Na vrodoyioete Tovg atoptkog aptBpotg Twv
otowyeiov X ko V.

[TPATIEZA ®@EMATON]

Avon
E@ocov 1o 1ov X2~ éxet 10 nhekTpovia, To dropo X Siadétel 8 nAekTpovia Ko
eMOpEVQOG 8 TpwToOVIa (Z = 8). To ¥ Ot éxeL nAektpoviakt) dopr: K(2) L(8) M(2)
KoL EMOpEVRG Z = 12,

HMopaderypa 3.9 ‘

Na ypayete Tnv nAektpoviakr) Sopr Kot TOUG ATOHLKOVS optBpovg,

. TOL TPiTOL gVYEVOLG aepiov,
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B. g debTepng alkaALkng yolog,

Y. TovL Tpitov aAKaAlov KoL

8. Tov tpitov ahoydvou.
Adbon

a. To tpito evyevég aépro avrjket otnv VIIIA (18n) opddo ko otnv 31 mepiodo
tou ILIL ko emopévmg éxet dopry: K(2) L(8) M(8) (Z = 18).

B. H dedtepn aikoaAikn yaia avikel otn IIA (2n) opdda tov ILIL ko otnv 31
nepiodo (otnv 1n mepiodo dev vTapyel aAkaAkn yola) KoL ETOPEVWS €XEL
Sopn: K(2) L(8) M(2) (Z = 12).

vy. To tpito aikdiio avikel otn IA (1) opddo Tov ILIL kar otnv 41 mepiodo
(otnv 1n mepiodo kar otnv 1n opdda eivar To H mov dev avrjkel ota adka-
) ko emopévag éxet dopn: K(2) L(8) M(8) N(1) (Z = 19).

5. To tpito ahoyovo avikel otnv VIIA (171) opdda tov ILIL kou otnv 4n
nepiodo (otnv 1n mepiodo dev vapyel AAOYOVO) KO ETOPEVWG EXEL dOpN:
K(2) L(8) M(18) N(7) (Z = 35).

‘ Hopdaderypoa 3.10

ITowx amtd T otoryeia A, B, T, A kou E pe avtictoryovg atopukcotg aptBpotg 8,
12, 16, 20 ko 38 éxovv mopOpoLES LOLOTNTEG;

Avon
T va éyovv mapopoteg L1oTNTEG Bt TPéTel va avikovv otV St opddo Tov
ILIL

Z=8 : K(2)L(6) (VIA 1} 161 opédar)
Z =12 : K(2)L(8) M(2) (ITA 1 21 opédar)
Z=16 : K(2)L(8)M(6) (VIA 1} 161 opédor)
Z =20 : K(2)L(8) M(8)N(2) (ITA 1 21 opéedar)

Z =38 : K(2)L(8) M(18) N(8) O(2) (IIA 1 2n op&dw)

Enopévag, otig idieg opadeg avrjkovv T ototxeio pe Z = 8 ko 16 (161 opador)
Kot Ta otolyeio pe Z = 12,20 ko 38 (21 opddar).

Hopaderypa 3.11 ‘

To katov X2* ko 1o avidy ¥3~ éxovv tov iS10 aptdpd niektpoviny pe To ev-
YEVEG aéplo (gAT.

a. Tloteg oL nhekTpoviokég dopég Twv atopwy Tv X kot ¥,

B. e moteg opadeg ko o€ moleg epLtddovg avrikovy T otoryeio X kot Y,

Adbon
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a. To katiov X2 Siabéter 18 nhextpdvia kat TpokOITeL ard To &topo X i
amofoAr} 2 niektpoviwv. Emopéveg 1o dtopo X Srabéter 20 nAextpovia
ko éxet Sopr: K(2) L(8) M(8) N(2). To aviov W3~ Siabéter 18 nhektpod-
Vi Ka TpokOITTEL oo To atopo ¥ pe mpocAnyn 3 niektpoviwv. Emopévag
T0 Gropo ¥ Srabétel 15 nhextpovia ka xet dopry: K(2) L(8) M(5).

B. Amo i nhektpoviakég dopég Twv X kat ¥ katodofaivovpe 6TL To X oovrjicet
otnv IIA (21 opdda) ko oTnV 41 mepiodo evd to ¥ avrjkel otnv VA opddo
Kot atnv 3n mepilodo.
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Epwtnosig - Aoknoelg - NpoBARuata

3.1 O obyypovog meptodikdg vopog cuoyetilel Tig
LOLOTNTEG TWV GTOLYELWV HE:

. TNV ATOMLKT] TOLG P&l

B. to paliko Touvg aplBpd

Y. TOV ATOpLKO TOUG apLOpd

8. timote atd T TponyoLpeva

3.2 H op&da tov ILIL mov mepiéyel otoyeia, Twv
oTolwV Ta ATOpA £XOLV 4 NAEKTPOVIX OTNV e€wTe-
pikr oTiPado eiva:

a. n 2n (IIA)

B- n 4n (IVA)

y. 1 8n (VIIB)

5. 1 14n (IVA)

3.3 Toa otouyeiot Tov mepLodikov mivako mov Ppi-
OKOVTOL KT HNKOG TNG LOLOG KATAUKOPLONG OTH)-
Ang tov éxouv:

. TOPOHOLEG LOLOTNTEG

B. mopomAnclo atoptkd oplOpod

Y. Tov ido apBpd nAextpoviak®dv oTPadwv

6. to idio péyebog

3.4 To otouyeiot Tov mepLodikov mivaka mov Ppi-

OKOVTOL KATA PNKOG PG 0pLlOVTLOG GELPAG EXOLV:

o. TIG 1dLeg LOLOTNTEQ

B. tov ido apBpd niektpoviov otnv ewtepikn
oTpddo

Y. tov ido apBpd nAextpoviak®dv oTPadwv

6. v S atopk aktiva

€. tov idto polikod apldpod

. Lo oto TIC T XTW TTPOTACELC TT -
3.5 Ilowx amd OPOKATO TTPOTAGELS TTOV VL
@épetar otov ovyypovo ILIT eivor AavBaopévn;

ao. Ta otoyeio tng 3ng meplddov eivar GLVOALKAL
0XT®

B. Ta otouyeio petdmtwong Ppliokovtal O A otV
O teplodo

y. Ta otoyeia g Ing (IA) opddog ektog tov H
AVOPEPOVTOL WG AAKAALX

6. Ta ortoiyeia g 2ng (ITA) opddog éxovv otnv
eEwtepikn Tovg oTiPdda dvo nAekTpovia

3.6 Avta6vta Ca?* ko S2™ éyovv Tov idto aplbpod
NAEKTPOVI®V He TO evYeVEG aéplo Ar (Z = 18), tote
ta ototyelo Ca xou S Bpiokovron:

. otnv O meplodo koL oe dipopeTikr Opddo
tovu ILIL

B. otnv idia opdda kot oe droupopeTikt) epiodo
Y. o¢e dloupopeTikn opAda KoL o€ SLAPOPETLKT) TTE-
piodo

6. omnv dux opdda ko otV idia epiodo Tov ILIL

3.7 O mepodikdg mivakag twv otolyeiwv eival

XPNOYOG:

o. YLt TNV AVoKAALYT VEwV oToLyElwV

B. yia tn peAétn TV WOLOTATWV TV GTOLXELWDV

Y. v n dvvatotnTa tpodPAredng Tng cupmEpLpo-
péc evog aTolyeiov

6. O)a T mponyolpeva

3.8 Noa yapaktnpicete TIG TPOTACELS TTOL AKOAOV-

B0V wg cwotég (2) 1) oL (A).

o. H npotn meplodog mepihapPaver to vdpoyovo
KoL To AAKGAL.

B. Ta otoryeia tng drog meptddov €xovv OAx TOV
dto aplBpod nAektpovinv otnv eEOTEPLKT TOVGS
otifada.

v. H tpitn mepiodog mepihapPfaver 18 otoryeio.

6. Ta otowyeio Tng 17ng (VIIA) opddag eivon 6
OpETOAAO KoL TepLEYOLV 7 MAeKTPOVIAL OTNV
eEwTepikn) Toug oTifada.

e. Ola ta evyevr) aépia mepléxovy oXTw NAEKTPO-
via ot oTifada obévoug.

ot. Taa ctoyela tng tpitng meprdodov tov ILIL
£XOLV XTOHLKOVG aplOpoig amd 11 péxpt 18.

C. Kabe otowyeio tng 14ng (IVA) opadag tov ILIL
EXEL PEYOADTEPO aTOpKO aplBpd amd dAa ta
otouyeio tng 13ng (IIIA) opddog.
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n. Meta€b 8o otoiyeiwv tng drag opddog Tov
ILIL. peyoddtepo atopikd aptBpd éxel To oTotl-
xelo Tov avnkel o€ mepiodo peyaldtepng Taéng.

3.9 No cupnAnpaoete TIg TAPoKAT®D TPOTACELS:

o. ZOHPwva pe TOV 6UYXPOVO TEPLOdLKO VOHO OL

OLOTNTEG TWV OTOLXELWV ELVAL ... ouvap-
TNOT TOV ....ccue.... TOUG e .
B. To otowxeio 3,Se éxet ......... NAEKTPOVIOL BTNV

eEwteplkn oTPAda KoL EMOPEVWG aviKeL GTNV
............ op&da Tov TTEPLOSIKOD TTLvarKa.

y. To 1;Cl ko To 35Br éxovv mapopoteg pebodouvg
TOPOCKELNG KAl TTOLPOHOLEG YTHLKEG LOLOTNTEG

YLOTL QVIKOUV GTNV wevvieeer eeeeenenne TOUL TIEPLO-
Sikov mivaka, dnAadn oy ........ opdda 1 171
opador.

6. To ;;Na xat 1o 17Cl avijkovy 6TV ..oves e
tov ILIL

e. H 2n mepiodog tov ILIL mepihapPdaver cuvo-
MK ......... otolyelo pe atopkotg aptpovg amd
............. HEXPL wevevnnes

ot. To tehevtaio otolyeio TG 2ng mepLddov €xel
aTOpLKO aplOpd Z = ... KOL OVIKEL OTNV ...

opédoa tov ILIL otnv omoia fpiokovtal dAa ta
C. Ta otouyeior TOL €XOLV GUUTTANPWOHEVT] TN OTL-

Bada ocOévoug pe ... NAeKTPOVIXL OVOpALovTOL
..................... QVIKOLV 8¢ GTNV ......... OHAdA TOV

3.10 No copnmAnpdoete TOV TVAKX TTOL LKOAOL-

Ocl:
Ytoweio | K| L [ M | N | O | opdda | mepiodog
H e e e
Ca 2188 |2]—
Br 2|8 |18 — | VIIA
@) 2 - | -|—-| VIA 2
Na 218 - | = IA

3.11 No 6UpPTANPAOCETE TIG TOUPAKATH TIPOTACELG:

o. ‘Eva otouyeio mov Bpioketon otnv 51 mepiodo
EXEL TAL MAEKTPOVIA TOL KOTOVEUNHEVA CE ...

B. Eva otoiyeio mov Ppioketon otnv VIIA opdda
TEEPLEXEL vuveve veevveevieanees OTNV ... otifada.

3.12 Tlowog eivon o atopkdg aplbpdg Tov oTot-
xetov mov Pploketal otnv 3n mepiodo Tov mepLodi-
KoL mivaka ko 6tnv VA opddo;

3.13 Noa yp&yete Toug atopkovs aptbpove twv
otolyelwv:

a. g 1Ing mepodov tov ILII.
B. tng 1Ing opddag tov ILIL
Y. ¢ 3ng mepLodov tov ILIL

3.14 No ypayete tov atopikd apibpo:

o. Tov dAkaAiov A mov avikel otnv 31 mepiodo,

B. tov aloydvouv B mov avrikel otnv 4n mepiodo
Ko

Y. Tov gvyevoug aepiov I' mov avikel otnv 51 me-
piodo.

3.15 Avtaovta AT ko B3 éxouv Tov iS10 aptbpd

NAEKTPOVIOV pE TO evYEVES aéplo Ar (Z = 18),

o. va TTPOcdLOPloETE TOVG ATOULKOVG aplOBpong
TwVv otolyelwv A kot B.

B. va mpocdiopicete TNV opdda koL TNV mEPiodo
oTnv onola aviikouv T otolyeio A ko B.

3.16 No amodeiete 0TL Tar oTOLYELX PLE ATOPLKODG
optBpotg 36 ko 54 eivon evyevr) aépla.

3.17 To otoixeio ceArjvio Ppicketon otnv 4n me-

piodo Tov ILIL, evé to v Tov Se?” éxer Sopn

evyevolg aepiov. Na mpoodiopicete TOV ATOpLKO

optBpo tov Se.

3.18 'Eva &ropo tov Ppupiov cupforiletar: S Br

a. Iloteg mAnpogopieg TPOKOITTOLY GYXETIKA HE TNV
OTOLKT) SOpT) TOL PPWHIOL ATTO TOV TAPATAV®
oupfoAiopo;

B. Ilog katavépovtor Ta NAeKTPOVIX TOUL Bpwpiov
oe oTadeg;

Y. Ze mola epiodo ko o€ ol opdda Tov mEPLo-
ducot mivaka Pploketon To PpopLO;

3.19 T ta évte amd ta otowyeia A, B, T, A, E xou
Z vmtapyovv oL e€Ng TANPoPopleg:
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. H eEotepkn otifada touv A eivar n M.

B. To B éxer ovpmAnpopévn tnv e£wtepikn TOL
otiadot.

v. To I' éxer tov idto apBpd nAektpoviov otnv
eEwtepikn) Tov otfdda pe To okvyovo (Z = 8).

6. Toa nAextpovia Tov A éxovv OAa TNV dLa evép-
YELOL o. Na onpewwoete toug aplOpovg mov avtieTol-
XO0V 6TIG TEPLOSOLS TOV TTivarka KOG KoL 6TLG

e. 2to E vmoleimovtou tpia nAekTpoOvia yioe va 6v- ) > R,
opdeg Tov (pe tn véa ko TV oAl apibpnon).

HTANpwOel n eEwtepikrn Tov oTifdda.
B. Ze moleg opadeg avrjkouv:
Me Baon tig TANPOPOPieS VTEG CUUTANPOCTE TOL

Kevé ToL TTivorka ToL arkoAovDei: i o akkdha,

ii. oL cAkoAkég yaleg,
>touyeio A iii. Ta oTolyela peTAMTOWONG KO
iv. Ta evyev) aéplog

Atopukdg apbpog | 18 | 9 | 17 16 | 15
y. Na onupewwoete ™ 0éomn tov ,He, Tov 4O, tov
10Ne, Tov 5P xau Tov 1(S. Iowa amd T oToryeia
3.20 'Eva artd tar dyvewota 6Totyeio Tov 01oiov o avté epgavilovv mapdpoLeg I8LOTNTEG;
Mendeleev poéBAeye v Orapr Tov ovopdotnke 8. Na tomofetrioete oTOV TapoTive TePLodikd

amd avToV eka-apyilio. Apyotepa avakaddeOnke

mivako To e€ng oTolyelo
otn TFaAAia, ovopdoBnke yaAiio (Ga) ko PpéOnke

OTL elye atopkd aplOpd Z = 31. i. 70 Ca Tov omoiov To kaTioV Ca®* éxel nhe-
o. ITowx eivan 1 xatavopn twv nAekTpoviov 6To KTpoviakt Sopr) 2,8,8,
&ropo Tov apyiiov (13A1) ko tov Ga; ii. 1o Cl tov omoiov to aviov Cl™ éxer nAe-

KTpoviakr dopn 2,8,8,
iii. To Ar mov eival evyevég aéplo pe TNV ida
niextpoviakt Sopr pe to 1Ov Ca?*, kau
iv. to K to &topo tov omoiov éxer palikd
3.21 Aiveton éva Tprjpor Tov TTEPLOSIKOL TTivoka optBpod 40 ko drobétel 21 vetpdviae oTOV
TWV GToLYELWV. TUPTVAL TOU.

B. Iowx eivon 1 Béon Tov yodAiov oToV TTEPLOdLKO
Tlvaka 6e GXECT) e TO OPYLALO;

OO0 0A BB CA D BA B BT O OA B OO O B B B OO B B B OO OO B B B GO B B B OO OO B B B GO B O B OO OO 0 B B GO GO B O GO GBI O OO

Xnueia ... ko Tépara!!!

OO0 OA B OA BA BT OA BA OO O B B B OO B OA B OO O B B B CO B O OO OO OO B B OO OO B O B OO OO B B B GO GO O B GO OO CA OA 0O

To diAnppa tng 3ng opddag Tov Ieprodikov Mivaka

MéxptL oxetikd TpOcPATA, 6T GLVNOLGHEVT) HOPPT) TOL TTEPLOSLKOV Ttivaka (artd to epipnpo PpAio Advan-
ced inorganic chemistry twv Cotton ko Wilkinson) to 5;La eivon tomoBetnpévo otnv 3n opddo kot oTnv 61
mepiodo ko akplog amd k&tw oty 71 mepiodo eival To goAc. XTov id10 meplodikod mivaka To oTotyeior 58-
71 avapépovton oG AavBavideg eved T ototyeior 90-103 wg akTivideg ko eivat Toobetnpéva ok pLog KAT®
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amd Tov kvpLo mepLodikd mivaka. Me PBdon vedtepeg Bewprioelg kar avakaldyelg, OA0 koL TeplocdTEPOL
ovyypogeic otn diebvn PLpAioypapia diaepopomolodvtot amd ToV KAAGGLKO auTO TTEPLOSIKO TLVOKXK, KUPLWG
oe oxéom He To 57La ko To ggAc. MaAoTa yivetan onpavtikn avagopd oto Bépa, xwpig n IUPAC (Aebvrig
Evwon Xnpeiog) va éxel amopavOel pe coprvela ov Ko xeL 0pioeL piot eMTNHOVIKT OPAda TTOL TO PEAETA.

IToteg eivon ot Pocikég eMAOYES TOV CLYYPAPEDV OVE TOV KOGHO;

o. To otowyeio 7;Lu otn Oéon 57 tov meplodikod mivaka kot To ototyeio jy3Lr otn 0éon 89 eved T oToyeia
57-70 (AoevBovideg mov avagépovtal o wg AovBovoeldn) kot 89-102 (akTLVideg TOL AVOLPEPOVTOL TTLOL
WG aKTLVoELdN oTolela).

B. To 5;La ko To goAc oTig Oécelg 57 kot 89 avtioTorya, aAAd avagépetal pnT& OTL dev avrkovy oTnv 31
opada (HOVOo Ta oTOoLYEl 51SC KoL 39Y AVIIKOLY G TNV OPAda QLTH).

y. Ta tetpdywva 57 kot 89 HEVOUV KEVA KOl O QUTA AVAPEPOVTOL ATTAG OL atopikol aplBpol 57-71 ko 89-
103 KoL TOt GTOLYELOL OVOUPEPOVTOL AVOAVTIKG GTO TOPAPTNHA TOL TePLOdLKOD Tivaka wg AavOovoeldn
KOt oK TLVOELDT).

6. H malik poper Tov meprodikod mivaka, e To 57La kot To ggAc otnv 31 opdda Tov mEpLodikod Tivaka.

€. H Aeyopevn poxpd popen tov meplodikot mivaka, otnv omoix dev eppoviCovron ot AavBoavideg kot ot
OKTVIOEG AV TAPAPTNHA, XAAA ElVOL EVOOHATWIEVES GTOV KUPLwG meplodikd mivaka. H popen avtr
eEapaviel xatd kdmolo TpomTo To TPOPANHA, AAAG elvat SVOYPNOTH EPPAVICLOKAL.

1 2
H He
3 4 5 6 7 8 9 |10
Li | Be B|C|N|O|F|Ne
11 | 12 13 (14 | 15| 16 | 17 | 18
Na | Mg Al|Si| P | S |Cl|Ar
19 | 20 21 122123124 (25(26|27 (28|29 (30|31 32|33 |34 |35]36
K | Ca Sc|Ti| V|Cr|Mn|Fe |Co|Ni|[Cu|Zn|Ga|Ge|As| Se | Br |Kr
37 | 38 39|40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
Rb | Sr Y | Zr [Nb|[Mo| Tc |Ru|Rh |Pd |Ag|Cd|In |Sn|Sb|Te| I |Xe
55 |56 |57 | 58|59 |60|61|62|63]|64|65]|66|67]|68[69|70|71|72(73|74|75|76/|77 78|79 |80]|81|82|83|84]|85]86
Cs|Ba|La|Ce|Pr |Nd|Pm|Sm|Eu|Gd|Tb |Dy|Ho| Er |[Tm|Yb|Lu|Hf | Ta|W |Re|Os| Ir | Pt | Au|Hg| T1 |Pb | Bi | Po | At | Rn
87 | 88|89 |90 |91[92|93|94|95|96 |97 |98 |99 |100|101|102|103|104 |105|106|107|108|109|110|111|112|113|114|115|116|117|118
Fr |[Ra|Ac|Th|Pa| U [Np|Pu|Am|Cm|Bk | Cf | Es |Fm|Md|No | Lr | Rf |Db|Sg |Bh |Hs |Mt|Ds |Rg|Cn|Nh| Fl |[Mc|Lv | Ts | Og

Televtaia, 1 emhoyr) o kepdilel £8apog Kupiwg AOY® TV OHOLOTHTWV 0TI LOTNTEG TOL Lu kot Tov Lr pe
Toe GAA oToLyelo TNG 3G opddag (To 5S¢ kAt T0 39Y), AAAX LTAPYXOLY TOAAEG AVTLPPTOELS, KUPIWG AOY®
NG NAeKTPOVIAKTG dOUTG TOV 1o3Lr 6TO OMOl0 OL TEAELTALEG pEAéTEG PEPOLV TO TEAELTAULO NAEKTPOVIO GTNV
vrooTiPada 7p ko 0L otnv 6d! Ot vITOCTNPLKTEG TNG EMAOYNG o aVTIAEYOLVY OTL TT.X. TO oy Th eivan otov £
Topéa (ywpic avtipproelg) ywpic va Stabétet 5 nhextpovio: 6d% 7s2! Ae Byaiver dupr...

Télog mavtwv, dev paivetal mpog to mapdv (Iovviog 2018) va Pploketot pio kowd amodektry AVon Ko Te-
PULEVOLHE TNV TTPOTACT] TNG emaTNHOVIKNG opddag tng IUPAC. Avapévovtag, oto PifAio avtd vioBeteiton
1 popen tov meprodikov mivaka tng IUPAC (popen y) pe povn diaitepdtnta T ototyeio 57-71 va ava-
pépovtal oG AavBovideg kot ta ototyeio 89-103 wg aktvideg (avti yix AavBovoeldr) kot ok tivoeldry mov
avogépovtor otov meplodikd mivaka tng IUPAC).

https://www.chemistryworld.com/opinion/the-group-3-dilemma/3007080.article
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®UANo Epyaoiag 3.1
ITeprodkog wivakag 1
[TPATIEZA @EMATON]
A. No yapoktnpicete TIg TPOTAGELS OV AKOAOVOOOV WG 6w Tég (2) 1) AavBaopéveg (A).
A

o.

OT.

To otouyeio vatpio, 1Na, Bpiocketon otnv 1n (IA) opdda ko v 2n mepiodo Tov
[Teprodikov Mivako.

To otoiyeio X mov PBpioketar otn 171 (VIIA) opdda ko otnv 21 mepiodo tov me-
pLodikov mivaka, £xel ATOpLKO aplOpod 17.

Ta otoiyeia plag meptdodov éxovv Tov 8o aplBpd nAektpoviov otnv e€wtepikr
Toug oTLAda.

To otouyeio pog opadog éxouvv tov ido aplBpd nAekTpoviny.
Ta otoyeio tng 3ng (IITA) opddag éxouvv tpelg oTIPadec.
Ta otowyeio wov éxovv e€wtepikn otifdda tnv N, aviikovv otnv 41 mepiodo.

To atoiyeio B6pro, F (Z = 9), Bploketar otnv 171 (VIIA) opddo ko tnv 2n mepi-
0d0 tov ITeprodiko? Iivaka.

B. Aivovtal dvo (evyn otolyelwv:

o. 145 kot 17,Cl B. 17Cl kou oF

Ye moto {ebyog ta oTolyeio £XOLV TaAPOPOLEG (AVAAOYEG) XTHLKEG LOLOTNTEG;

I'. Aivovtan dvo {ebyn otoyxeiwv:

o. 1;Na ko 3Li ko B. ;1Na ko jgAr.

Ye moto (ebyog Ta aToLyelor aevjkovy oTnV Wi tepiodo;

A. No Bpeite Tov atopikd aplBpod Tov 200 pEAOLS TNG OPADAS TV AXAOYOV®OV KoL VO Yp&YeTe TNV NAEKTPO-
viokr) dopn Tov.



66 Kepddaio 3. Iepiodixds mivakag twv oroLyeiov

®UANo Epyaoiag 3.2
ITeprodukog wivakog 2

[TPATIEZA @EMATON]

A. No yopoktnpioete TIg TPOTAGELS TOL kOAOVOOOV WG 6w Tég (2) 1) AavBaopéveg (A).

o. To otouyeio o&vyovo, O, Bpioketon otnv 18n (VIIIA) opdda ko tnv 2n mepiodo v
tov [Teprodikot Iivaka.

B. To otowxeio pwopopog, 5P, Ppioketan otnv 151 (VA) opdda kai otnv 3n mepiodo
tov ITeprodikot Ilivaka.

v. Ta otoyeio prog opadog éxovv tov idto aptpd otifddwv.

34

To otowyeio ¥ mov PBploketal ot 2n (IIA) opdda kot otnv 31 mepiodo tov mepto-
duko? Tivoka, éxel aToptkd oplOpo 20.

. To otoiyeio mupitio, 1451, Ppioketor otnv 14n (IVA) opdda ko tnv 31 mepiodo tov
[Teprodikoo IMivakoa.

B. Aivovtai dvo (evyn otolyelwv:

o. 1gAr Ko 13Al B. ;gAr xou ,He

Ye moto {ebyog ta oTolyeio EXOLV TaAPOROLEG (AVAAOYEG) XMHLKEG LOLOTNTEG;

I'. Aivovtaun dvo (evyn otolyelwv:

o gO kot 14S Ko B. gO wxou ;oNe.

Ye moto (edyog ta oTolyeix aviikovy otV dix epiodo;

A. Na Ppeite tov atopikd aptBpd Tov ahoydvou mov aviikel otny 31 meplodo kot v ypapete Tnv nAektpo-
VIOKT) TOU Sopr).
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®UANo Epyaoiag 3.3
ITeprodkog wivakog 3

[TPATIEZA @EMATON]

A. Eva otouyeio A, avrjker otnv 1n (IA) opdda ko otnv 3n mepiodo. Na Seilete 6TL 0 atopicdg aptOpuodg tov
elvon 11.

To otowyeio X €xel 6 nhextpovia oTnv e€wtepikn Tov oTPdda Tov eivor 1 oTifada (M).

a. No vroloylotel o atopikog aplbpog tov ototyeiov X.
B. No e€nynoete oe ol opdda ka oe mota mepiodo tov Ileprodikot IMivaka avrikel To ototyeio X.

B. a. O mapakdto mivakag divel peplkég mAnpopopleg yior To Atopa TpLdyv ototxeiwv X, Y, Z. Apod tov
AVTLYPAYETE GTNV KOAAX UG, VUL GUITTANPOCETE TIG KEVES OTHAEG [lE TOVG AVTIGTOLXOUG aptBpove.

Stpadeg

>towyeio | Atopkog apibpuog | K| L | M | N

X 11
Y 9
Z 19

B. Exovv kol amd avtd to otoryeio mopOpoLeg (AVAAOYES) XMHLKEG LOLOTNTEG;

Noa aitioloynoete TNV atdvtnon oog.

I'. O mapokdto mivakog divel pepLkéc mAnpogopieg yio Toe dtopa 00 oToLYElWV.

) Atopkog StPadeg ) )
Stouyeio I[Tepiodog Opddo
opLOpog K|L|{M|N
Ar 3n 18n (VIIIA)
Ca 20 2

. No GUUTANPpOoETE T KEVA TOL TTLVOKA, 0UPOD TOV HETOPEPETE GTNV KOAAX GO,
B. Eival kdumolo amd Ta oTolyelor vt eVYEVEG OEPLO;

Noa cutiohoyrcete Tnv andvinon oog.
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®UANo Epyaciag 3.4
ITeprodikog wivakag 4

[TPATIEZA @EMATON]

A. T ta dropa: ,Mg, 50O, 1,Cl

ao. No ylvel katavopr TV niektpoviov oe oTLadec.

B. No Bpedei oe mowa mepiodo kot e oo opddar Tov Ieprodikod Iivaka aviikel To kabéva amd avtd.

B. Aivovtal ta otoryeio X ko . To X Bpioketo otnv 1n (IA) opdda ko otnv tpitn mepiodo tov Ileprodikoo
ITivaka kot to ¥ Ppioketar otnv 17n (VIIA) opdda ko atnv devtepn mepiodo tov Ieprodikot Ilivaka.

a. Noa Bpebel o atopikcodg apbpog tov k&be otouyeiov.

B. No katavepnBovv ta niextpovia tov k&be otoryeiov oe oTIfddeg.

I'. Aivetou o wivakog:

>opporo | Hiektpoviokn dopn | Opdda | Ilepiodog
X K(...) L(5)
Y K(...) L(...) 177
Z K(2) L(8) M(5)

ao. No aviiypayete Tov mivaka ot KOAAX 0OG KoL VAL TOV GUUTTATPOCETE.

B. Na e&nynoete mola ad Tar GTOLXELX TTOV TEPLEXOVTAL GTOV TLVOKA EXOUV TOPOROLES (arVAAOYEG) XT-
HLIKEG LOLOTNTEG.
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®UANo Epyaoiag 3.5
ITeprodkog wivakog 5

[TPATIEZA @EMATON]

A. O mopakdto mivakoag divel HepLKéS TANPOPOPLES YL TOL ATOHO TPLOV CTOLXELWV.

Stouyeio Atopros >mifades [Tepiodog | Opddo
opLOpog K|L|{M|N
Na 3N In (1A)
Cl 17 31
Kr 36

o. No GUHTANPOCETE T KEVA TOU TTLVAKAL.

B. No e€nynoete av avapeca ot Tpiot ALTR GTOLXELOL LTTAPYEL KATOLO AAKAALO.

B. O mAnpogopieg mov akorovbodv agpopovv ota otoryeio X ko V.
To 16v X2* éxe1 10 nhekTpoVLQ.
To octoiyeio ¥ Bpioketan otnv 2n mepiodo kot otnv 171 (VIIA) opdda tov Ieprodikot Iivaka.

No vtoAoyicete Toug atopikovg aptBpoitg twv otoryeiwv X ko P.

I'. Ailvovtoun ta otouyeio 1S ko ;,Mg.

o. No ypayete TNV katavopn nAekTpoviov oe oTiP&deg Yo T ATOPX TOV 14S KOl TOL 1,Mg.

B. Na e&nynoete ylati 10 1,Mg epoaviletal 0TIG EVOCELS TOL WG LOV He YOPTIO 2+.

y. To 14S eppavilel mapopoleg (avaroyeg) xnptkég LOLOTNTEG e TO oTolxeio 15X 1) pe o g¥;
Noa aitiohoyroete TV andvinot cog.
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
Kepalaio 3

31y 3.12 15
3.2 96 313 a.-1,2 B.-1,3,11,19,37,55,87 y.-11-18
33 314 a.-11 B.-35 1y.-54
34 vy 3.15 o.- 19,15 B. A: 4n mepiodog ko 1n opdda (1A), B: 31
35 B mepiodog kot 151 (VA) opdda
3.16 Ounhextpoviakég Sopég Toug eivat:
25D 36: K(2) L(8) M(18) N(8)
3.7 § 54: K(2) L(8) M(18) N(18) O(38)

éxouv 8 nAextpodvia otnv tedevtaia otolPdda dpa eival ev-
38 a.-A B.-A vy.-A b8.-X &-A o1.-2¥ G-

EVT] aLEPLOL.
A nmoz yevij aép
3.17 34
3.9 o. - mepodikr, atopkov, apBpov  P. - 6, 16n (VIA)
y. - 8100 opédar, VIIA 8. - i8ix mepiodo (3n) e -8, 3, 10 3.18 . -35p,45n,35e .- K(2) L(8) M(18) N(7)  y.-
o1. - 10, VIIIA (181), evyevrj aéprar . - 8, evyevn] aépia, VIIIA 4n mepiodog, 17n opddor (VIIA)
(i) 3.19
3.10 Ytouyeio B|Z|A|A|T|E
Stoxeto | K| L | M | N | O | opdda | mepiodog Atopkéc aplBpodg | 18 | 9 | 17 | 2 | 16 | 15
H Ll-| - [—-]—-] 1A 1 3.20 a. - AL K(2) L(8) M(3), Ga: K(2) L(8) M(18) N(3)  B. -
Ca 21818 |2|—- A 4 TO YGAALO elval K&Tw® Ttd TO apyiALlo
Br 2|8 187 |- | VIA 4 3.21 o. - PAéme meplodikd mivoka celido 54
0 216 | = | == VIA 2 B.-i. 1n ii. 2n iii. 3n-12n iv. 18n
Na 2 ls |l 1| == IA 3 Y. - PAéme meproducd mivaka oerida 54.

Ta ,He ko (Ne xabaog ko ta gO kot 145
3.11 a.-5octoddeg  P. - 7 nhekTpovia, eEwTtepik 8. - PAéme meprodikd wivaka oerida 54
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

KepaAaio 3

®0AMo Epyaoioag 3.1

Ac-A B.-A y.-A 8.-A e-A or.-3 C-3
B. 270 B (idro opada).

I. 3to B (31 mepiodog 11-18).

A. 17. K(2) L(8) M(7)

®0AMo Epyaoiag 3.2

Aco.-A B.-3, y.-A, b.-A &-3
B. 310 B (idrex opddar).

I'. 370 B (21 mepiodog 3-10).

A. 17. K(2) L(8) M(7)

®0AMo Epyaciog 3.3

A. K(2) L(8) M(1) &pax Z(A) = 11 a. - K(2) L(8) M(6) &pa
Z(A) = 16 B. - 3 o1p&deg nhextpovivy dpa 3n mepiodog, 6
nAextpovia otnv e€wtepikr] oTado dpar 161 opdda (VIA).
B. a.

Stipadeg
>touyeio | Atopukogoplfpog | K [ L | M | N
X 11 2|8 1 —
Y 9 217 — | —
Z 19 2 | 8] 8 1
B. X xau Z idra opcdox (11)
I. a.
Atopikdg Stifadeg
Stouyeio Iepiodog Opédoc
aptBpog K|L|M|N
Ar 18 2188 |- 3n 18n (VIIIA)
Ca 20 2188 |2 an 2n (IIA)

B. To Ar (8 niektpovia oty e€wTepikn oTiPadn).

®OAMo Epyaciag 3.4

A. a. ,Mg: K(2) L(8) M(2), O: K(2) L(6), ,Cl:
K(2) L(8) M(7) B. 1sMg: 3n mepiodog, 2n opdda (IIA), O:
21 mepiodog, 16n opdda (VIA), 1,Cl: 3n mepiodog, 171 opdda
(VIIA)

B.xZ(X) =11, Z(¥) =9 B. ;1X: K(2) L(8) M(1), ,¥:

K(2) L(7)
I. a.
>opPoro | HAektpoviokn Sopry | Opdda | Iepiodog
X K(2) L(5) 151 (VA) 2n
Y K(2) L(7) 171 2n
Z K(2) L(8) M(5) 15n (VA) 3n

B. To X ko Z yrati avrjcovv otnv idier opado

®OAMo Epyaociag 3.5

A. a.
Ytoiyeio Aojurdg 2mpades ITepiodog Opddo
aplOpog K|L|M|N
Na 11 2181 |- 3n 1n (1A)
cl 17 2087 |- 3 17n (VIIA)
Kr 36 28188 181 (VIIIA)

B.-3, To Na (1n opddor)

B. Z(X)=12, Z(¥)=9

I. o ,S: K(2) L(8) M(6), ;;2Mg: K(2) L(8) M(2)
B. Emeldn éxeL 2 nhextpovia otnv eEwtepikr] otada.
y. Me 10 ¥ ywti avrjkovv otnv idio opada (16n).






Eidope 6Tl TOr evyevr) oé-
pLOL VKOV 0TV TEAELTOUN
opado Tov TepLodikol -
voko (VIIIA 1] 18n) ko elvart
XN adpavry, dniadn dev
oxnpoatilovv evooelg. Amod
EVEPYELOKT] ATTOYTN) QUTO OT)-
Hoivel OTL 1) nAekTpoviakn
TOUG SOT) LE OKT®M NAEKTPO-
via otV e€wteptkn} oA
(pe e€aipeom Tov He mov éxel
dopny K(2)) eivon eEoupetiké
otolbepn.

IIavtwg, vrapyovv mapo
TOAAEG TEPLTTMOOELG KOT
TIG oToieg T ATOpa KUPLWG
TWV OTOLYElOV HETATTWOTG
oynpotilovv ynuikotvg de-
GHOVG, XWPLG Vo oToKTOUV
v efapetikd  otobepr)
nAextpoviokr  Sopr] TV
EVYEVQOV  aepiv,  OAA&
aAleg Ayotepo otabepég
NAEKTPOVIKEG SOpES.

Kegpdroro 4

Xnuikot deapol

4.1 Tlevika

To oTouyeio eviyvovton peTaEd Tovg kol GYXNUATILOVY XTHLKEG EVOGELS KoL 1) d0-
VOUN 7oL ouyKkpotel Tor dtopa (1 dAAeg dopikég povadeg tng LANG, TT.X. LOVTL)
evopéva peta€b Toug Aéyetan XNULkog deopdg. H dnpovpyla tov xnpukot de-
ooV 001 Yel TO CVGTNHA G€ YAPUNAOTEPT) EVEPYELQ, TO KAVEL ONAdT evepyeLokd
otaBepoTepo.

H xAaoikn meprypogt) Tov XNHIKOV deopov faciletal 6To yeyovog OTL, Lo
PLGLOAOYLKES cLVOTKEG, HOVO Tar NAekTpOVIX TG eEwTepLkng oTolPddag kabe
atopov (otiada 6BEvoug) eITAEKOVTIL GTO OYNUATIOHO SEGHOV KA, LAALOTAL,
TOL ATOHOL €XOLV TNV TACT Vo OXNHATICOUV XNLKOUG deOHOVG, €TOL (OGTE VO
OQUTOKTIGOLV NAEKTPOVLKY SOpT] LdLat e LTV TwV eVYEVAOV aepiwv, dnAadn 8
nAextpovia otnv e€wtepikn oTiPada (1] 2 nAekTpovia av n otiada crvtr eivort
n K).

Ta artopo propov va amoktrioovy otadepr) NAEKTPOVIKT] SOUT He TPELS
SLapopeTIKOVG PN XAVIGHOVG:

o. amofdAlovtag nAekTpovia
B. mpocAopPavovroag niekTpovia

Y. GLVELGPEPOVTOG NAEKTPOVIL

Me Baon tn cupmepLpopd arvtr) Toe oToLy el LITOSLLPOVVTOL GE dVO PACLKES
opédeg:

o. Ta nlextpoBetikd otoryeia, To ATOHA TV OTOLWV ATTOPAAAOLY GYXETIKA
evKOA X éva 1} ko teplocOTepa nAektpovia. Tétola otoryeio eivo Tor pé-
TaAAa KoL YeEVIKA T TTLo NAekTpoBeTikd otolyeia eivo avtd mov Ppicko-
VTOL 000 TILO APLOTEPA KO TLO KATW GTOV TTePLOdLKO mivaka. Me kdiroleg
e€apéoelg Ta nhektpobetikd ototyeia dadétovv 1-3 nAektpovia atnv e€w-
Tepikt) Tovg oTada (oTipada c0évoug). I'a Tapdderypo To 19K pe nAektpo-
viokr] dopn: K(2) L(8) M(8) N(1) mov avrjker otnv IA (1n) opddo ko oTnv
4n mepiodo eivar éva TOAD nAektpobeticd otolyeio. Baowkn e€aipeon eivor
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Kepddaio 4. Xnuuxoi Secpiof

t0 &topo tov H mov éxet dopr) K(1) adhé eivon apétarro, to ,He mov éxet
Sopry K(2) ko eivon evyevég aéplo KTA.

B. Ta nAekTpopvnTikd G6TOLXELN, TA ATOHO TWV OMOIWV TPocAapPfdvouv
OXETIKA eVKOAQ éva 1§} meplocdTepa NAekTpovia. Tétolo oToLyela eival Ta
OHETOAAD KOIL YEVIKA TOL TTLO NAEKTPOPVNTIKA OTOLYElX elval avTd Tov Ppi-
oKovTol 600 7o Oe€Ld KoL TTLo AV GToV TEPLodLKO mivaka (pe e€aipeo
TNV TeAevToia OpAda, TNV OPAdX TV EVYEVOV aepiwV TOL OeV €XOUV TNV
Taon vo oxnUatilouv evooelg). Tevikd, ta nAekTpapvnTikd ctotyeia dia-
Oétouvv 4-7 nhextpovia oty e€wtepikn otifada. ' tapdaderypo to 1,Cl pe
niextpoviakn dopn: K(2) L(8) M(7) mov avrkel otnv VIIA (171) opddor ko
otnv 31 mepiodo eivart éva NAEKTPAPVNTLKO GTOLYELO.

H xnpikn copmeprpopd twv otoryeiwv kobopiletal, eKTOG oo T NAeKTPO-
viae 60évoug Tou ka atd To atopikn akTiva dnAadn to péyebog Touv atopov.

H aropikn akxtiva avéaverar otov meplodiko mivaka 0Ty Tde KAtw o€ pia
ouada Kau Oty maye aplotepd o€ pia wepiodo.

INa 10 AOyo avtd, 6Ty TThjle TPOS TA KATW KOL TTPOG TAL APLOTEPX, TO HEYE-
Boc Tov atopoL avEavetal Kal 1) aofoAr TV NAEKTPOVIOV elval Lo eDKOAT).
Avtifeta, 0Ty mape o de€lx koL TAV® oToV TTEPLOdIKO Tivaka, To péyefog
TOL OTOHOL HELOVETOL Kol T NAEKTPOVIAL 60EVOLG EAKoVTOL LoXLPOTEP OO
TOV TTUPN VA, TPaypa Tov kKablotd Suoyepr) Tnv artofolr] toug. Avtifeta, yive-
TOL TTLO €0KOAT 1) TPOSAN YN NAekTpOViwV.

Epappoyn 4.1

Noa cvykpivete Tnv tdon amofoAng nAektpovieov avipeca ot &topa Tov {Na
kot tov 1gK. N svykpivete etiong tnv 1éon mposAnPng nAekTpoviev avapeso
oo atopo Tov oF ko 17CL

Aton

To Na éxer dopr) K(2) L(8) M(1), eved to K éyer Sopry K(2) L(8) M(8) N(1). T
dvo otouyeior avrjcovv oty dro opdda (IA 1) 1n) ko otnv 3n kan 4n mepiodo,
avtiotorya. Etot, 1o K éxel peyadOtepn atopikr] ok Tiva pe atoTé e TO NAe-
KTPOVLO TNG e€wTeplkng oTIPadag va fplokeTol Lo HakpLd atd TOV TUPH VA Kol
1) ATOCTTGT) TOL Vo elva evyepéatepn. Aniadn, to K eivar o nAextpobetiid
otolyeio amd o Na.

To F éxer dopr) K(2) L(7), eved To Cl éyxer dopn) K(2) L(8) M(7). Ta 8o otol-
xela avikovv otnv idto opada (VIIA 1) 171) ko otnv 21 ko 31 tepiodo, avti-
otoiya. Etot, To F éxel ik pOTepn aTOpIKT) K TIVX |1E ATTOTELEGHA TO NAEKTPOVLO
TTOL TTPOCAOUPAVETOL VO ELVaL TTLO KOVTA GTOV TUPHVX Kol 1) EAEN ToL v elvart
peyodOtepn ko dpa va yivetan mo evkoAa oe oyéon pe to Cl. AnAadn, to F
elval o nAextpapvntikd otoryeio od to Cl.




4.2. Iovtikdg (eTepomodikdg) deopdg
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IIépa Opwg avtdv, vmIap-
xouv koL GAlor tomoL e-
OHOV, OTTWG elval O PETOA-
AMxog deopog (mov eppavi-
Ceton ot pétardo 1) Kpa-
pata), ov deopoi van der
Waals (ov avanmtdcoovton
peTaED TV HopieV) KTA.

N

O ouvpPoropdg twv oTol-
Xelwv 6mwg Tov EEpoupie o1)-
pepo €ywve omtd TOV GOUL-
nd6 ywotpo Berzelius (1779-
1848).

Me Bdaon Tov nAektpobeTikd 1) NAEKTPAPVITIKO XAPAKTHPA TWV GTOLXELWDV
7OV EPTTAEKOVTOL GTO XMHLKO JEGHO HITOPOUV VL CYTHATIOTOVY T TXPOKATM
dvo eidn decpwv:

a. Tovtuog deopog.

B. OporomoAikog deopog.

SUPPOAIGHOG TOV GTOLXEIWV YO TNV AVATOPAGTOOCT] TOV XHIKOV
deopav.

Ta nAekTpovia o€ éva itopo diakpivovTal o€ nhekTpovia oOévoug (Ta nhe-
KTpovia NG e€wtepikng oTPadag) kot oTa ecwteptkd nAektpovia. To nie-
KTpOVIa 60évoug elvar vt ToL KaBopllovy TNV XNHLKT] CURTEPLPOPA TOV ATO-
HoV (To TGS evveTa, dnAadn, pe GAAX ATOpHA TPOG OXNHATIOHO TV SLaPOpwV
XTHLIKOV EVOOE®OV) KoL ETOPEVQDS £ENYODV TOUG XNHLKOVG deGHOVG.

Ortav emiyelpovpe va e€nyroouvpe Toug Xnptkovs decpovg cupforilovpe ta
QTOHO He TO XNHLKO Toug cUPPoro kat Ta NAeKTPOVIC GOEVOUG e KOUKKIDEG.
Mdaiota, péxpr 4 nhektpovia oBévovg oupfoArilovpe povrpn, eved amd 4 ko
v oxnpotilovv Levyn. Etol o cupfoAiiopdcg yia ta tpdta 20 oTolyeio Tov
ILIL eivon o €€ng:

IA ITA IIIA IVA VA VIA VIIA VIIIA
H- He :
Li- +Be. +B- C N F Ne
Na- -Mg. -Al- <§i- -Pe 5. :d- thr:
K. -Ca-
4.2 1ovTikOG (€ETEPOTIOALKOC) OEGHOG

O ovtikdg deopodg oxnpartiletal Otav niektpobetikd otoryeio evwbodv pe nAe-
KTPOPVNTIKA OTOLYELOL. ZTIC EVOOELG AUTEG TO NAeKTPoDeTIkO oToLYElo (HéTaANO)
divel éva 1) TepLocOTEPA NAEKTPOVLX GTO NAEKTPOUPVNTLKO GTOLYELO (XUETOANO)
WOTE OO TO ATOHA VOl ALTTOKTHGOLY SO EVYEVOLG aepiov, pe 8 NAEKTPOVLIAL
otnv e€wtepikr) oTiPdda, 1) dvo mpokepévou yia ) otifada K.

Ocwpeiote yLoo THpAdeLypa TNV LOVTIKT évwot YAwptovyo vatpro (NaCl).
To {;Na éxer niextpovikr dopr) K(2) L(8) M(1), dnAad Siabéter éva nhextpod-
vio otnv e€wTtepiin) Tov oTPado KoL £xeL TNV T&on va dDoeL Eva NAEKTPOVLIO
WOTE Vo aToKTroel Sopn eVYeEVODG aeplov Kol va petatpostel oe OeTikd 1OV
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(Na™). TV avtdv o Adyo to Na eivon nhextpobetikd otoiyeio. Ao tv GAAn
pepud, o 17Cl éxer Sopn K(2) L(8) M(7). To &ropo awtd éxel Tnv Tdon v mtpo-
oAdPet éva nhexktpovio kot va petatportel oe apvntikd ov Cl7. IV avtdv 1o
AOYO0 T0 YA®pLo xapoktnpileton wg nAeKTpopvnTikd ototyeio. Otov tar dtopo
Na ko Cl evwBoiv peta€d Toug, T0 NAeKTPOVIO TNG e€wTepLkng oTIPAdOG Tov
Na petagépeton oto &topo tov Cl, €toL wote v Tpokdovv dopég evyevoig
aepiov pe oxnpaticpd katdovtwv Na* ko aviovtov Cl7.

\\
\
*.
L —>

H nAextpootatiky éAEn (Svvapn Coulomb) avépeoca ota Oeticd ko opvn-
TIKA POPTLOHEVA LOVTA elvaL 1) oLTiot TOL GUYKPOTEL T LOVTAL VT pall, €Tol
oTE Vo oXNHATI{OVLY, O OTEPEN KATAOTAOT) £VO TPLOILAXGTATX eTarvOAapPfor-
VOHEVO TAEYHO KOTLOVIMV KL OVIOVTWOV OV OVAPEPETUL WG KPUGTOUAALKO
AAEYPA. 21O KPLOTAAALKO aLTO TAEYPL kGOe kaTidov Nat epifdhdetan oo 6
aviovta Cl™ ko 1 toAvdidotatn autr «opyitektoviky» eExcpalilel Tnv eAd-
XLOTI €VEPYELXL GTO GUGTNHA KL ETTOREVAS TN HeEYOADTEPT) oTaBepotnTo. Me
GAAo AOYLO, OTLG LOVTIKEG EVOOELG OEV LTTAPXEL 1] £VVOLX TOV popiov, o
de ynukog TOTOG piag LoVTIKTG évwong, .. CaCl,, Seiyvel amAd tnv aképoro
AVOAOYLO KATLOVT®V KL AVIOVT®V 6TO KPLOTAAALKO TTAEYHA (GTNV TTEPITTOOT
avth 1 avoloyio eivar 1 : 2).

Epappoyn 4.2

No e€nyn0ei o deopog otnv évwon Na,S. Ot atopikoi apiBpoi tov Na kot Tov S
elvou oot pe 11 ko 16, avtictoya.

Aton

H nAextpoviaxn dopr tov {;Na eivow: K(2) L(8) M(1) (pétadro, 1 nhextpod-
vio 60évoug) ko tov 4S eivar: K(2) L(8) M(6) (apétarro, 6 nhektpdvia oOé-
voug). Emopévag, ta dvo ototyeiar oxnpatiCovv 1ovTikr (eTepomoALkn) évwon.
Smv évwon auth k&Be dtopo Na amofdilel amd éva nAekTpoOVIO, evid KXBe
atopo S mpoohapPavel 2 nhekTpovie. Me Tov TpOTTO LTO KOL T 3 ATOUA TTOV
eUITAEKOVTAL QITOKTOVV dopn evyevolg aepiov (to Na asroktd tn dopr) K(2) L(8)
ko o S Tt dopn K(2) L(8) M(8)):
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O G. N. Lewis (1875-1946)
NTOV £Vag APEPLKOVOG PUOL-
KOYNHLKOG YVWOTOG Yl TNV
Bewpior Tov mepi opororo-
Ao0 deopov mouv dnpooi-
evoe 10 1916 o¢ Gpbpo tov
pe titho «To &ropo ko to
HopLo». AcyoAnOnke emiong
pe tov xabopiopd tov «Pa-
péwg Vdatog», TN YMUKN
Beppoduvayukny, pe ta o&éa
ko TG Pacelg kabohg ko
HE TIC QOTOXMILKEG OVTL-
dphoeg. Hrav kabnyntig
oto mavemotipio Berkeley
otnv KaAwpdpvia.

2Nat §*° —>

Na,S

Tevikd XXpoKINPIOTIKE TOV LOVIIKOV EVOGEWV.

Ol LoVTIKEG EVOOELG ELVaL, YEVIKA, OTEPEES EVOOELS pe LYNAX onpeia THENG,
TPAYHO TTOV GNUALVEL OTL 1] KATAGTPOPT] TOL KPLGTAAALKOD TAEYHATOG IO TEL
oAU evépyetx. Ot Lovtikoi kpOotaddol eivar ebBpavaTol Kot dev propovv va
yivouv @OAAa 1) oVppata, eivar de kakol aywyoi Tov nAektpiopov. Opwg, oe
KATAOTOOT) THYHATOG, AN KOl T LOATLKA TOVS SLAAVDHATO. CUUTTEPLPEPOVTAL
G NAEKTPOAUTEG, dSNAadr) Ayouv TO NAEKTPLKO PELHAL.

Iovtikég evioelg eivat ouvnBwg oL EVOGELS TV PETAAAWV.

4.3 OpoloTtoALKOG 6EOUOCG - MevIKa

O opolomoAlkdg deopOg oYNUATICETOL AVAPEG K GE AEKTPAPVNTIKA GTOLYELX
(opéTadAa) Ta omoia dev éxouvv Tdomn artofolrg niextpoviov. H koo Oed-
pnon ywx tnv e€ynor Tov opolomoAlko decpot eivan 1 Bewpio Lewis pe Pdaon
T NAEKTPOVIX 60€VOLG TV ATOPWY. ZOpQwva pe TN Oewpla avtr, Sev éxouvpe
artofoAr] 1) TpOo AN NAeKTPOVIOVY OTTWG GTOV LOVTLKO deGHO, AN T ATopa
potpalovtan peta€b Tovg Cebyn NAEKTPOVIWV He GKOTO VL UITOKTHOOLV dOpN
evyevoug aepiov, dnAadr oktd nAektpdvia ot otodda obévoug (1) dvo mpo-
kewpévou yia tn otipada K). H dwadikasia owtr elvon yvwotr) pe Tov 0po ka-
vovag tng okTadag ko amoteAel T Pacikn apyn g Oewpiag Lewis mepl
OpOLOTTOALKOD deapov. O kavovag Tng oktddag dev elval amdALTOG Ko LITAP-
xouv e€aipéoelg oo avtov. Ol kuploTepeg e€apéoelg eivon o topor H kon Li
OV £X0OULV TNV TAGT va cLPTANpwGoLy TN oTiPada K pe dvo niektpovia avti
OKT®.

Toumucd TapadelypoTo OLOLOTOALK®OV HOPLwV elvo Ta SLATOULKE HOpLAL, TTOV
oxnpotifouv Stapopo apETaAA oToL el OTTMG TT.X. T HOPLAL TWV AXAOYOVOV
(F,, Cl,, Bry, 1), To O, To N, ko to Hy, aAAG& kot xnpikég evaoelg petafd ople-
TdMwv, .. To HF, 0 H,O, n NH;, to CO, kTA.

Ag ma&povpE TT.Y. TO GYNHATIOHO TOL pHopiov Tov YAwpiov (Cly). To k&be
aropo Cl éxer nhektpovikr) dopr: K(2) L(8) M(7), dnhadn éxer et nhektpod-
vix 611 ototdda 6Bévoug tov. Zuvendg, ta d00 ATopX XAWPLOL HITOPOLV Vo
mepaAlovtol ord oKTK NAEKTPOVIX TO Kabéva, HOVO oV GXTHATICOLV KOLVO
Cevyog nhekTpoviev pe opotpaic cuvelcPopd evog NAekTpoviov peta€d TOLG,
OmwG Qaivetal Tapakdte. To kowd avtd (ebyog nhekTpoviev cupPfoArileton
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ovviBwg pe pla TadAo (—) eved ta {evyn NAEKTPOVIOV TTOL AVAKEL TANPWG G
évae dtopo ovopdlovtal pn deopikd Levyn nAekTpoviwy:

Koo ebyog
NAEKTPOVIOV

SNV TOPOTtAVE TTEPLTTMOOT), Tat ATOHX TTOL cLVOEovTaL dtaBéTouv éva HOVO
Koo {evyog NAekTpoviey kot 0 deapog xopakTnplletal G ATAOG OHOLOTOAL-
K0G 8ecopog. Extog ard Toug amrhodg prtopov v X NHATIoTOOV Kot ToAA ot Aol
deapot, dnAadn dutrol ko Tpirot deopol. O Suwhog decpodg dnpovpyeiton pe
apotpaio cuvelspopd dvo NAekTpoviny amd kdbe dtopo, pe amotéAecpa TO
OXNHATIONO 300 KOGV (eLY®V NAEKTpOViwY, TT.X. 6TO popLo Tov O, (NAekTpo-
vikn dopr) gO: K(2) L(6)):

2 xowa Cebyn
NAEKTPOVI®V

AvticTouya, o TputAog decopdg dnpovpyeiton pe apotPoia cvvelsPopd TPLOV
nAextpoviov amd kdbe GTONO, e ATOTEAECHA TO CYNUATIOHO TPLOV KOLVOV
Cevydv nhextpoviov.

3 xowa Cedyn
NAeKTpOVi®V

OpotomoAikol deopol oxnuatilovrol peta€d apeTdAlwy otolyelwv oe pio
XNHLKT) évaoon. Ag Bewpricovpe, yio Topadetypo to popro tov HF (nAektpovia-
kég dopég, oF: K(2) L(7), H: K(1)). Etnv évwon avtn to H ko tov F oxnpa-
Tilouv éva koo Lebyog NAEKTPOVIKV (OOTE Kot T VO ATOPX VO CYNHATIGOVY
dopr} evyevovg aepiov (to H amokta tnv dopr) tov ,He ko to F tov ¢Ne):

= HF —>  H-F

Ot Topamdve ToPAGTAGELS, TTOL JELYVOUV TNV KOTOVOHY TV NAEKTPOVIWVY
00¢voug 0TO POPLO LG OHOLOTIOALKTG EVOTG XoparkTnpllovTal g NAEKTpO-
vikoi tOmot katé Lewis. Etol, pe fdomn tov niektpoviakd toro tov HF na-
POTNPOVLE TO GXNHATIONO £VOG SeapiikoD Levyoug nAekTpoviwy mov e€nyel Tov

Atopa  yAwpiov poipalo-
vtor évae Cebdyog mAektpo-
viov o€ évov OHOLOTTOALKO
deopo.
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4

Awo€eidro tov avBpaxka, CO,,
oe atepen popen (Enpog mé-
Y0G).

st e
o« @
e

Koatavopn niektpikod @op-
tiov oto popro tov HE.

QTTAO OpOLOTIOALKO SeG PO OTNV €VwoT), KaB®G Kol TNV DITaPEN TPLOV P deopL-
KOV {eVYOV NAEKTPOVIWV TTOL AVIKOLV ATTOKAELGTIKA GTO Gtopo Tou F.

Epoappoyn 4.3

No e€nyn0Oei o oxnpatiopog twv decpwv oto poplo tng appwviag, NHs.
Adton
H\extpoviakég Sopég, sN: K(2) L(5), {H: K(1). Ta 800 otoryeio eivor opé-
TaAAo oToLyela Kol 1) €vewoTn) TTov oxnpatiCouy eivor opolomoAtkr. MaAlota,

oxnpartifovtal tpia kowa Lebyn nAekTpoviev avapeca oto dropo tov N kot
ota Tpio dropo H:

Epoappoyn 4.4

No e€nyn0Oei o oynpatiopog tov popiov Tov drogediov Tov avBpaka, CO,.
Adbon

HAextpoviakég dopég, (C: K(2) L(4), 5O: K(2) L(6). Ta dvo orouyeio eivon
OPETOAAD GTOLYELX KOl 1] €VWOT] TTOL GXNHATI(OVLY elvoll OLOLOTOALK:

—> :0—C—O0:

H oktada nAektpovinv oe OAx Tar ATOHO TPOKVITEL fe TO GXNHATIGHO dVO
KOOV {evy®v nAekTpoviny Tov atdpov C pe kabéva amd ta dvo dtopa O.

4.4 ToAwkol kot pn TtoAtkol deopol - HAEKTpapvNTIKO-
™NTA

Ag eEetdoovpe TIG MEPLTTOOELS TV OpoloToAKk®V popiwv F, ko HF. Xtnv
TPATN TEPITTWOT) 0 deOPOG OXNHATICETOL AVAPECHK O€ LOL0L ATOPX e ATTOTENE-
opo TO Kowvo Lebyog NAEKTPOVIOV VO ELVOL OLOLOHO PP KATAVEUTLEVO OLVAHPEC L
ota dvo dtopa. Avtifeta otnv mepintwon tov HF to kowvo (evyog nlektpovinv
elvo TePLoCOTEPO PETATOTMIGHEVO TTPOG TNG TAEVPA TOV TLO NAEKTPAPVITIKOD
atopov tov F. Autod éxel wg amotéleopa to dtopo Tov F va amoxtd puo pikpn
nepiocein (khdopa) apynrikod goptiov (87) ko To dropo tov H éva khdopa
BeTiko0 optiov (5+):
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st 8
H—F

O deopog oty mepintwon avth Yopoktnpiletor oG moAkog (1] TOAWHEVOQ)
OHOLOTOALKOG Oeopog, oe avtifeon pe tnv mepintwon tov F, mov yapoaktnpi-
Cetol WG PN TOALKOG 1) [N TTOAWHEVOS OHOLOTTOALKOG deopOG. Me dAAa AoyLa,
11 TTOALKOG elVOiL O OPLOLOTTOALKOG deGHOG HETAED 1SLwV ATOPWV KOl ETTOPEVKG JLE
NV {810t NAEKTPAPYNTIKOTN T, VD TOALKOG €ival 0 OHOLOTOALKOG deGHOG TTOV
oXNHaTiouV dLoLPOoPETIKG oTOLYELX e SLAPOPETLKT NAEKTPOPVITIKOTNTAL.

H nAektpapvnnikotnta eivon éva JIETPO TG IKAVOTHTOS EVOG ATOUOV Vo EAKEL TO
KoLV0 {eUy0g nAeKTpOViwY 0TV eVOVeTan e dAdo dropo.

H nAektpapvntikdtnta avgdvetal amd to aplotepd mpog ta de€li oe pio
mepiodo koL amtd KAT® mTPOg T TAVW oe P opada. Eiva mpopavég otL tar
gLYEVT] aéplx TOL Oev OXNUATILOVY EVOCELG OEV EXOLV NAEKTPAPVITLKOTNTCL.
Ortav n dapopd nAekTpopvnTikdOTnTAg eivor peyalitepn peta&d dvo cuvde-
depévav aTOP®V TOTE elvoll TEPLEGOTEPO TOAWHEVOS 0 deGPOG. ZTNV oK paio
TEPINTWOT TOL 1) SLPOPA NAEKTPAPVITIKOTNTAG elvar peydAn (m.x. peto&d Na
kot Cl) 0 deopog eivat LovTiog.

Fevikd YApaAKTINPLOTIKA TOV OPOLOTOALKOV (LOPLAKODV) EVOCEMV.

Ot OpOLOTTOALKEG EVOOELG QTOTEAODVTAL QIO HOPLX KoL OXL oTO LOVTOL KOl
ot duvaypelg petad TV popiwv eivar acBevéctepeg amd TIg dvvapelg petakd
TV WOVTV. ['lot To AOY0o aUTO 0L OHOLOTTOALKES EVOTELS TTaLPOLGLALOVY GO~
VTIKQ pIkpOTEPO ompeio THENG kol PPpacpod amd TG LOVTLKES EVOCELS. 2e K-
Bopn popyn eivar kakol aywyol Tov NAeKTPLOHOD, av Kot To LOATIKE SLaAD-
HOTO TV 0EEWV (TTOV elval OLOLOTTOALKES EVOOELS) elvar NAeKTPOADTES, SNAadT)
Gryouv To NAEKTPLKO pedpaL.

H NAekTpopvnTIKOTHTOL
frav pio 1déa Tov L. Pauling
(1901-1994). Avo PpafPeio
Nopmed, éva Xnuelog kot
éva Etprivng (1).

Ou duvvéypelg mov ovykpo-
oV Tt atopo pali oTov
OHOLOTIOALKO  deopd  el-
VoL MAEKTPOOTATIKEG KO
poyvntikég. Emedr) o po-
yvnrikég eivon opeAntéeg oe
oXE0T HE TIG NAEKTPOCTOTL-
K€G HITOpPOUNE va TTOVE OTL
KO(L GTOV OHOLOTTOALKO OGO
ot duvapelg eivon nAektpo-
oTaTIKNG PUONG PHETOED TV
dvo  Betikd  poptiopévev
TUPHVOWV KOL TOU KOLVOD
Cevyoug nAekTpoviny.
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NAupéva Mapadsiypota
‘ Hopd&derypa 4.1
No cvykpivete TIG K TiVES TOV:
o. ;Na ko 19K ko B. oF ko {;CL
[TPAIIEZA OEMATON]

Avon

. yNa: K(2)L(8) M(1), 10K: K(2) L(8) M(8) N(1)

Amo TG nAextpoviakég dopég PAémovpe OTL Ta oToryeix Na kot K avrjkovv
otnv i opdda (1n) kot o K eivan oe peyodvtepn mepiodo (4n) oe oxéon
pe to Na (3n). Kabog 660 mnyaivovpe mpog ta KATw oTnV S 1] OLTOHLKT)
aktiva peyododvel, o K Ba éxel peyoddtepn atopikr aktiva artd to Na.

. oF: K@) L(7), ,Cl: K(2) L(8) M(7).

Amo Tig nAektpoviakég dopég PAémovpe 0Tl T otoryeia F xan Cl avrikovv
otV idua opdda (171) ko to Cl eivon oe peyadttepn mepiodo (3n) oe oxéon
pe to F (2n). Emopévag, To Cl Ba €xel peyoddtepn atopikr aktiva amrd to F.

‘ Hopaderypa 4.2

3 TOV TOPAKAT® TIVOKO LITEPYXOLY TANPOPOPLeS Y T GTopo dVO GTOLYELWY
X ko ¥, Tov apopovv 6Ty nAekTpoviakn dopr Tovg kot oTh Bécn Tovg 6TOV

[Teproduko IMivaka.

o. No GUUTANPOCETE TOV TAPAKAT® TLVOKO:

Sopporo | K| L | M | Opdda | ITepiodog
X 7
¥ 1n (IA) 2n

. Noa yapaxtnpicete ta otoryeio X ko ¥ wg pétodda ) apétaddar.

[TPATIEZA OEMATON]
Avon

. To &ropo touv X éxer doprj K(2) L(8) M(7) kat &pa To oToyeio avtd avrkel

otnv 171 (VIIA) opdda ko otnv 3n mepiodo. To otoiyeio ¥ tng 1ng opadog
Kot g 2ng mepLodov Ba éxer dopr) K(2) L(1). Emopévag:
Sopporo | K| L | M| Opddo | Ilepiodog
X 2| 8|7 |17 VIA) 31
¥ 21| - | 1n(A) 2n
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B. To otouyeio X dwbétel 7 nhextpovia oOévoug Ko eival oapéTOANO €V TO
otowyeio ¥ éxer 1 nhextpovio oBévoug kot eivor pétaddo (poxdITeL Ko
oo tn Béon twv otolyeiwv otov ILIL).

HNopdaderypa 4.3 ‘

I[Towo amtd T Tapokdte LoyveL yio tnv évwon NaCl (yAwprodyo vatplo);

a. Eivow aéplo ocopa otig cvvnbiopéveg cuvOnkec.

B. Eivow wovtikn évwon kot oxNHotifeTol pe HeTa@opd NAEKTPOVIOV Ao To
atopa tov Cl ota dtopa Tov Na.

v. Eivou ovtikn évoon ko oxnpoatileto pe HeTopopd NAEKTPOVIOV o ATOHX
Na oe &topa CL

6. Eivou opolomoAikr) évewor Kot eMOPEVWS TOTEAELTOL OITTO HOPLAL.

Atopikol optBpot Na ko Cl ioot pe 11 ko 17, aevtiotoryo.
Avon

Swotn eivar n emroyr) y. To Na éxel nhektpoviakn dopn: K(2) L(8) M(1) ko
1o Cl éxer Sopr): K(2) L(8) M(7). Emopévawg, to Na divel éva nhextpovio oto Cl,
®oTe Kol Ta 000 va £€xouv Sopr) EVYEVOUG AEPLOL KL COHPMOVA HE TOV KAVOVX
NG OKTAdNG:

Na R Cl : —> Na* CI”

Mopdaderypa 4.4

[Mowx otd TIG TOPAKAT® TPOTACELS EIVOL GWOTI YL TIG LOVTLKES EVOOELG:

Amotelobvton otd popio.
Ackotvtot peTatED TV ATOPWVY SLVAELG NAEKTPOUAY VITIKHG PUOTG.

Eivou ouvBwg aépra copata.

2 ™R

2T KPUOTOAALKA TTAEYHATA TOUG LTTAPYOLY KATLOVT KOl AVLOVTCL.

Na e€nynoete TV am&vinor| cog.
Avon

JwoTth elvor 1) emhoyn 8. Ot LOVTIKES EVOTELS ElVaL EVOTELS AITOTEAOVVTL OTTO
LOVT (AVIOVTO KOl KATLOVTX), HETOED TV 0molwv aokobvTol dLVANELS NAe-
KTpootatikng evong (Coulomb).

O ovTikég evaoelg eivon
ouvbwg  oTeped ok-
poto  otig  ouvnOiopéveg
ouvOikeg ko pdiiota ma-
povotdlovv, yevikd, vYnAd
onpeio THENG.
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N

Kpvotariikn dopr) CaCl,
(to xAdplo elvat tpdovo, To
aoPéotio eivan ykpilo).

‘ Hoapaderypa 4.5

No e€nynoete yloti dev mpémel vo XprOLULOTOLELTOL 1) EVVOLX TOVL HOPLOVL GTNV
nepintwon tov CaCl,. Tu akpifog pog deiyvel o xnuikog TOTOG TNV €Vwon
ouTH;
Atvovtou ot atopkoi aptBpoi, Ca:20, Cl:17.

Avon
H évwon avth eivon ovtikn, kabog to Ca dwabéter 0o nAektpovia 6Bévoug
(nAextpoviakn Sopr): K(2) L(8) M(8) N(2)) xau to Cl drabéter emtd nhektpdvia
oBévoug (nhextpoviakn dopry: K(2) L(8) M(7)). ' to oxnpatiopd tov decpon
k&Be atopo Ca divel amd éva nhektpovio oe dvo dtopa Cl pe amotédecpa to
GXNHATIONO £vOC 16vToc Ca?* ko §Y0 16vTwv Cl™. Stov 1ovTikd Seopd Sev viép-
XEL 1) €vvola TOL popiov, Kab®g Evar LOV 8V GUVIEETAL [l GUYKEKPLHEVO QVLOV,
OAAG LITAPYEL 1] EVVOLX TOV KPLGTOAALKOD TAEYHOTOG 6TO 0T0olo To V0 LOVTaL
Bpiokovton pe aovadoyio 1 : 2.

‘ Hop&derypa 4.6

No eprypdfete TOV TPOTO GXNHATIGHOD TWV EVOGEWV PETAEL:

o. Tov Kadiov (19K) ko Tov @Bopiov (oF).

B. tov payvnoiov (;,Mg) kar Tov pBopiov (gF).

Y. Tov acPectiov (5,Ca) kat Tov vVOpoyodvou (;H).

No yp&ete emiong To XNHLKO TOTO TOV EVOCEWDV OTLG TPELS TEPLTTMOOELS.
Adton

a. H niextpoviaxr) doprj tov oK eivar: K(2) L(8) M(8) N(1) (1 nAextpodvio
o0évoug) kou Tov gF eivar: K(2) L(7) (7 niektpovia 60évoug). Emopévag, Ta
800 otowyeio oyxnpatilovv ovtiky (eTepomoiikn) évwon):

K.~ 4F: = K*F

O xnpko6g TOTOG TNG €vwong eivan Tpopoavag KF.

B. H nAextpoviaxr] dopr) tov ;Mg eivar: K(2) L(8) M(2) (pétodro, 2 nhe-
KkTpdvIa 60évoug) kat Tou gF eivan: K(2) L(7) (apétarro, 7 nhextpovia oOé-
voug). Emopévwg, ta otoryeior oxnpatiovv ovtik (eTepomoiikn) évwon.
2ty évwon autr k&be atopo Mg amofaiiel dvo nAektpovia, eved kabe
atopo F mpoohapfaver 1 nlextpovio, GOUPWVX e TOV KavOva TNG OKTA-
dag. Emopévng, 6to oxnpatiopd tov deopod Bo Tpémel var GUHPETEXOLY EVaL
atopo Mg ko dvo atopa F:

/N
Mg —>  Mg® 2F
N



86

Kepddaio 4. Xnuuxoi Secpiof

O ynpkog tomog g évwong eivar MgF,.

vy. HnAektpoviakn dopr tov 4,Ca eivar: K(2) L(8) M(8) N(2) (pétarro, 2 nhe-
kTpovia 60évoug) kot tov (H eivan K(1) (1 nAextpovio cOévoug, aAAd opé-
taAro). Emopévacg, Ta atotyeia oxnpatiCouv LovTikr (TepOTOALKY) EVLOOT).
Sty évoon avtr k&be dtopo Ca ammofdaiiel dvo nlextpovia (ko ato-
KT& dopr) evyevoug aepiov), eved k&Be dropo H mpooiapPavet 1 nAektpodvio
(amoxTdVTOg dopn) Tov evyevolg aepiov ,He). Emopévwg, 6to oxnpatiopod
Tov decpov Ba mpémel va ouppeTéyovy éva atopo Ca ko dvo dropa H:

S NH
Ca —>  Ca’' 2H"
\___.-H

O xnuikog tomog g évwong eivon CaH,.

HMopaderypa 4.7

Atvovtou Tt ototyeiar A ko B. To ototyeio A avikel otnv IIA opdda ko otnv
4 mepiodo, eved To otolyeio B avrjkel otnv VIIA opdda tov meplodikot mivako
Ko otV 31 mepiodo.

o. No ypayete Tig nAekTpoviakég dopég TV otolyelwv A kot B.

B. Noae&nynoete 10 deopd mov oxnpatiCovv ta A kot B. ITotog eivat o poprokog
TOIOG NG évwong mov B oxnpaticovv; T deiyvel o TOTTOG CrLTOG;

Avon

a. To otolyeio A éxel dvo nAektpovia otnv e€wtepikr oTifada ko Srabétel
NAekTpovia 6TIG 4 TPDTEG OTIPASES, VD TO GTOLKElo B €xel emtd nAextpo-
vix 60évoug kan Stabétel nAexTpOVIa OTIG TPELS TPWTEG OTLRAES.
Enopévag n niextpoviakrn Sopn twv (atépwv twv) ototxeiwv avtdv B ei-
var A: K(2) L(8) M(8) N(2) xa B: K(2) L(8) M(7).

B. To otowyeio A €xel 00 nAekTpoVia cOEvoug kot elvor pETaANO, VG TO GTOL-
xeto B éxer 7 nhextpovia 60évoug ko eivo apétadro (adoyovo). Ta Svo
otolyela oxnuatilovv LovTikd deopd oTov omoio To A divel ad éva nhe-
KTpOVIa o€ OO0 GTopa Tov B doTe OAa Tl ATOHA VX UTOKTHGOUV Sopr €v-
yevoug aepiov:

A —> A%t 2B~

KpuvotoAhikp  Soprj  tov
vdpidiov Tov aoPeotiov,
CaH,.
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H 104, 45° H

SNV TpaypHaTIKOTNTA, TO
HOpPLO TOVL VePOL elvat éva pun
YPOUHLKO popLo.

To peBavio, CH4, eivon to
KUpLO GLOTATIKO TOVL PUCL-
ko0 aepiov.

O poprakdg TOTOG TNG Tapatdve évwong eivatl AB, kot deiyvel oL To oxn-
HOTIOHO popiov aAA& TNV avadoyia Twv 16vtev A% ko B™ 610 kpuoTal-
A6 TAéYHOL TOV LOVTIKOL KpuaTdAlov (1 : 2).

‘ Hopdaderypo 4.8

Na ypayete Tovg NAEKTPOVIOKOUG TOTTOVG TWV OHOLOTTOALKOV EVOGEWV:
a. vepo, H,O
B. tpiyAwplodyog pwcpopog, PCls
y. pebdvio, CHy
d. xAwpogpopuio, CHCly
Atopikoi aptBpot, P, Cl, C, H, avtictowya: 15, 17, 6, 1.
Avon
. H niextpoviakn dopr tov O eivor: K(2) L(6) (6 nhextpodvia cOévoug, apié-

toAAo) ko tov H eivan: K(1) (1 nAextpodvia o0évoug, addd apétaAro). Emo-
HEVOGC, 0 deapOG PeTAED TV dD0 AVTOV ATOPWV ELVOLL OPOLOTTOALKOG:

—> H—O—H

B. H niextpoviaxn doprj tov P eivor: K(2) L(8) M(5) (5 nhektpdvia obévoug,
apétorro) kar tov Cl eivar: K(2) L(8) M(7) (7 nAektpdvia oBévoug, oié-
taAro). Emopévag, o deopdg petad twv §00 autov oToLyelmv eival opoLo-
TTOALKOG:

, = :dPa:

Lol :Cle
:Cl: °°

v- H nAektpoviakr] doprj tov C eiva: K(2) L(4) (4 nhektpdvia 60évoug, opié-
taAo) ko tov H eivan: K(1) (1 nhextpdvia obévoug, addd apétaAro). Emo-
HEVWG, 0 deGHOC PeTOED TV dVO AVTOV GTOLYELWV elval OPOLOTOALKOG:

H—C—H
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6. H nAextpoviakr] doprj tov C eivaw: K(2) L(4) (4 nhextpovia c0évoug, opé-
taAro), Tov H eivow: K(1) (1 nhextpdvia oBévoug, addd opétadlo) kot Tov
Cleivaw: K(2) L(8) M(7) emopévag koL T Tpioe oToLyeio ov otaptilovy tnv
¢vworn CHCl3 eivon apétarda kot o decpog mov oxnpatiCovv eival opoto-

TOALKOG:
. El . oo
:Cl:
P = H—C— Cl :
- <Cl:
:Cl: oo
‘ HMopdaderypa 4.9 ‘

[Mowx eivor 1) drowpopd peTatEh TOL OpOLOTOALKOD deGOD OV oYNpHATiCETOL Le-
Ta&D ATOPWV TOL 1810V oTOoLYElOV KO HETAED ATOHWV JLAPOPETIKDOV GTOLYELWV;

Aton

Meta€l atopwv Tov idlov aTolyeiov dev LITapYEL SLPOPA NAEKTPAPVITLIKOTH)-
TAG KOl ETOPEVMG TO KOLVO Levyog nAektpoviny (1] Ta kowd Ledym, av vITapyeEL
duTAOg 1 TPUTAOG Seaog) elval e€EloOU SLOPHOLPAGHEVO avapesa 6T SVO ALTOH
TTOL GXNHATICOLV TO SeGHO. ZTNV TEPITTWOOT] QLTI O OHOLOTTOALKOG OEGHOG X0~
poKTNPLleETOL WG [N TTOALKOG 1] 1T} TTOAWHEVOG.

Meta€b atopV SLOopeTIKOV GTOLXEI®V LITAPYEL SLPOPE NAEKTPAPVITIKO-
TNTOG KOL TO TTLO NAEKTPapVNTIKO oTolyeio EAkeL TO koo (ebyog mepLlooOTEPO
TLPOG TO PEPOG TOV, PE ATOTENEGHA VoL oTOK TG KAGOpa apynTikod goptiov (87)
o€ avtiBeomn e To ALyOTEPO NAEKTPAPVITLKO TTOL ATTOKTA KAGGHo BeTLkoD pop-
Tiov (5+). 2y mepintwon autr o deGHOC YapakTnpileTon wg mMoALKOG 1) TT0-
AWPEVOG OHOLOTTOALKOG SeTOG.

‘ HMopadderypa 4.10

Na yopoxtnpioete Tovg decpoig ota popLa mov okoAovBolbv wg moAlkolg 1
1 TTOALKOVG:

o. HCI B. N, y. NH; 6. Cl,
Avon
Ko Tt téooepa mopamtdve poplor eivot opolomoALkd kait oL Secpol epLy pa@o-

vt g e€ng:

N H—N—H :Cl—Cl:

H—Cl: +N
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STIG TEPLITOGELS TV Hoplwv P kot d oL decpol eival petad idwv atopwmv
KOt yla To AOY0 avTo Tor pOpLar XopakTnpilovTot wg pn TOALKE, EVE GTLG TEPL-
TTOCELG TV HopPLleV a KoL Yy oL deopol elval PeTaED SLOPOPETIKOV ATOHWV KoL
enopévag ot deopoi H—Cl oto popo a kot N—H o710 popro y eivor moAukot
opotomoAtkoi decpot. Mahiota, kabmg to Cl kot To N elval o nAektpopvnTikd
otolyeio artd To H ta kAdopata poptiov avantdccovtol wg eENg:

5t 5 st 5 st
H—Cl H—N—H
HO"

‘ Hopaderypa 4.11

Ta otowyeia A, B xou I' €xouv atoptkotg aplbpovg 7, 12 kau 17, avtiotoryo. Now
eEnynoete T1 eldovg deopd oxnpatilouvv:

o. ToBpetol, B. To B pe to A xou Y. tfoApetol.
Adbon

Ta tpila Topamdve otolyeio £xoUv NAEKTPOVIOKES QOPEG:
A: K(2) L(5), B: K(2) L(8) M(2), T: K(2)L(8) M(7).

Ao to oToLyela avTd, To A elval opétadAo atoryeio pe 5 nhekTpovia cBévoug,

10 B elvan pétardo pe 2 nhextpovia 60évoug ko to I elvan apétaddo pe 7 nie-

KTpOVIa 6Oévoug.

a. To B pe to I oxnuartilovv ovtikn évewon otnyv onoix to B divel amd éva
nAektpovio oe dvo atopa Tov I, ®oTe va TpokLYeL dopr) evyevovg aepiov
KoL ota Tpla dropa

/T
BT = mr
N\ -l
O poprakog TOMOG TNG €vwong ov oxnpatifetot eivat: BI,.
B. To B pe to A oxnuartilovv emiong LOVTIKY évwoT TNV onoio Tplor ATOH

tov B divouv to kabéva amd dvo nAlextpovia oe dVo dtopa Tov A, OOTE va
npokLYeL dopn evyevolg aepiov oe OAA TaL ATOPAL:

7

!

3B2* 2 A3

|

.F.
¢

\

O poplokog TOTOG TNG VoG oL oxnpatifetal eivat: BsA,.
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vy. To A pe to I' oxnpoartilovv opolomoAikn évwaoT 6Ty omoix Tpla GATOH TOV
I' oxnpatiCouv kowvd Lebyn NAEKTPOVIOV pe Tpic HOVHpT NAEKTPOVIA EVOG
aTOpOL A, (doTe va TpokVPeL dopr) evYEVODG aeplov o OAX T ATOpOL:

I ‘T—A—T:
r

T .

O poprakog TOMOG TNG EVwong ov oxnpatiletot eivat: Al

‘ HNopdaderypa 4.12

Tpeig opotomodikég evwoelg A, B xau I' éxovv poprakotg tomovg C,H,, C,H, xon
C,H,, avtictouya. Av eivar yvwoTo 0TL 1) €éveon A éxel éva atAd OpOLOTTOALKO
deopod petad TV aTOp®Y TOL GvBpaka, 1) évwon B éxel éva SutAd opolomoAikd
deopod petald Twv atopwv Tov dvBpaka kot 1 éveoon I éxel éva Tputhd opoloro-
AMKO deopod petofd TV ATOp®V TOL AvBpoka, v YpapeTe TOUG NAEKTPOVIKOUG
TUTOVG TV evedoewv A, B ko I' meprypdpovrag tov Tpomo dnpiovpyiag twv
deopav.

Atvovtou ot atopkoi apibpoi tov C, Z = 6 xow tov H, Z = 1.

Abon
Ta §vo mapanmdve ototyeio éxovv nhektpoviakég dopég, C: K(2) L(4) (4 nhe-

KkTpovIa 6Bévoug, apétairo otoryeio, H: K(1) (1 nAektpoévio oBévoug, adhd
apéTalAo oToLyelo).

2ty évoon A, 6mov vrtapyel artdog deopog petafd Twv atopwy C Bo éxovpe:

1]
R
H H

Emopévwg, x = 6.

>nv évwon B, 6mov vapyel Suthog deopog petafd Tov atopwy C Ba éyouvpe:

—> H—C=C—H

H H
Emopévwg, y = 4.

Télog, otnv évwon I, 6mov vrtdpyel TPUTAOG deopodg petakl Twv atdpwv C Bo
€XOULHE:

Emopéveg, o = 2.

9

Movtélo dSopfg ywx TV
évworn C,Hj.
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Epwtnosig - Aoknoelg - NpoBARuata

4.1 Ta &topo TV oToLXElWV gVOVOVTOL PETOED
TOUG YLOt Vo

O PETATPOITIODV G€ EVYEVN AEPLOL.

B. HeLOOGOULY TN GLVOALKT) TOUG EVEPYELXL.

Y. v amoktioovv Tov ido aptBpd oTifddwv pe
KAITOL0 EVYEVEG OéPLO.

5. v atoKTHoOoLY TOV ATOULKO aplOpd Tov avTi-
OTOLYOV eVYEVOLG aepiov.

4.2 Tldoa nhextpovia Tpémel va xdoel 1} vo pet
TO ATOHO TOV 5,Ca WOTe va ook TroeL dopr evye-
voUg aepiov;

o. No yboel 2.

B. No maper 2.

y. Noa mépel 6.
o.

No yboel 2 1§ v tépetl 2.

4.3 Tevikd, o VTIKOG deopoC:

o. oynpatiletor petad petdAlwv (nAextpobeti-
KOV OTOLYELWV).

B. oxnpotiCeton petafd apetdArwv (NAektpopvn-
TIKOV CTOLYELWV).

Y. oxnportileton petafd petdAlwv (NAekTpopvnti-
KOV GTOLYELWV).

0. £xelL WG ATOTEAECHA TO CYNUATIORO KATLOVTWV
KOIL AVIOVTOV.

4.4 Toa otowyeio K ko Cl éxouvv atopikotg aptb-
povg 19 xou 17, avtiotoya. H évewon mov oxnpoti-
Covv:

o. elval ovtikn (etepomodikr)) yrati ko o dvo
otolyeio eivat nAektpoBetikd (HEToA Q).

B. elvan ovtikn ylatl to éva elvar nAekTpopvn-
Tik6 ototyeio (to K) kar to &Alo nhexktpobetikod
otouyeio (to Cl).

Y. eivor ovtikn yloti To éva eivon nAektpobeticd
otoyxeio (to K) ko to Ao nAextpapvntikd
otouyeio (to Cl).

6. éxeL tomo K,CL

4.5 Metakd tov otowyeiov Mg (Z = 12) ko O
(Z = 8) oxnpartileton LOVTIKOG SeGHOG TTOL EXEL WG
QTTOTENEGHOL TO GYXNHOTLIOUO:

a. 16vtev Mgt ko 0%,

B. évwong tov tomov MgO.

Y. évwong tov Tomov Mg,0.

8. évwong tov tvmov MgO,,.

4.6 Ta otowyeio Al (Z = 13) kou O (Z = 8):
o. eivor ka Toe S00 PETHAAX KOl ETTOPEVWG TYTHOL-
Tiouv ovTLKO deapo.

B. elvor ko Tar 300 APETOAAX KL ETTOPEVOG OYN-
HoTiCOUV OpHOLOTTOALKO OeaO.

Y. oxnpatilovv oVTiK évwoT) Tov Tomov Al;O,.
8. oxnpartifovv ovtikn évwon tov Tomov Al,Os.

4.7 O etepomolikéc evidoelg oe ouVNOLOopEVEG

ouvOnkeg eivat:

. oTEPE cOPATA e VYNAO onpelo THEewg, Xwpig
NAEKTPIKT AYWYLHOTNTO.

B. vYyp& He NAEKTPLKT AYWYLHOTNTA.

Y. €0TNKTA GTEPEQ HE HLKPT) NAEKTPLKY QLYWYLHO-
mro.

8. oteped dVOTNKTA Pe PEYAAT NAEKTPLKT] AywYL-
potnTOL

4.8 Xto popio tov O, (Z = 8) oxnparilerar:
o. 10vTIKOG (eTePOTOALKOG) dEGHOG.

B. moAwpEVOS OPOLOTTOALKOG OEGHOG.

Y. €vag atAdG OpOLOTTOALKOG dEGHOG.

5. duTAOG opoLoTTOALKOG dEGHOC.

4.9 Ta otouyeia oA Kxai 35B oxnpatifovv:
O(. OHOLOTTOALKT] €VWOT) He XNHLKO TOTo AB.
OHOLOTIOALKT] £VWOT) pe XNk TOTO AB,.
. ETEPOTOALKT] EVWOT) HE XTHLKO TOTTO A,B.
ETEPOTTOALKT] EVWOOT) pe XNHLKO TOTTO AB.

o2 T

ETEPOTTOALKT] EVOOT) HE XMHLKO TOTTO BA.

4.10 Xto popro tov HF oynuartileto:
. £vog amAOG ) TTOALKOG OHOLOTTOALKOG deTPOG.
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B. évog SutAdg opolomoAtkog deGHOG.
Y. TOALKOG OHOLOTTOALKOG dEGHOG.

8. 10vTIKOG deopog.

Atvovtou ot atoptkoi apiBpoi tov F kot tov H icot
pe 9 xou 1, avtictorya.

4.11 3o popro tov H,0:

o. oynpatiletar ovtikog Seopodg (2 HY 027).

B. oxnpatiCovton dVo pn woAlkoli opolomoAtikol de-
opot.

Y. oxnpotiletar évag SUTAOG OHOLOTOALKOG -
OHOG.

8. oxnuartiCovron 400 moAwkol oporomoAikol de-
opoi.

Aivovtou ot atopikoi aptBpol Tov H ko tov O icot
pe 1 kou 8, avticToLya.

4.12 Noa yopokTnpicete TIC TPOTACELS TTOL KO-
AovBolv wg cwoTtég (Z) 1) AavBaopéveg (A).

a. To apyiho Al (Z = 13) éxer 3 nhextpovia obé-
VOUg,

B. To popio H, ov amoteAeitan amod éva atopo {H
Kot éva dtopo oH eivan moAiko emeldr) amoteAei-
ToL ard SLLPOPETLKA ALTOHCL.

Y. Otdopikéc povadeg TwV OHOLOTOAKOV EVOCEWVY
elvo Ta 1OVTOL

6. Ov opolomolikég evooelg omoteAodvTaL otd
loovg aplBpovg BeTIKOV kKot apvnTIKOV LOVTWV,
£TOL OOTE VO elvarl NAEKTPLKG OLSETEPEG.

e. Avéva otolyeio A oxnpatilel LOVTIKT] EVOOT) pe
To otolyeio B ko tovtikr) pe to otouyeio I', totTe
1N évwon tov B ko I elvan emtiong tovtikr).

4.13 No 6OPTANPOCETE TIG TAPAKAT® TPOTACELG:

o. Ta evyevr) aéplax éxouv oTNV eEWTEPLKT] TOVG
otfada ...... NAEKTPOVIXL EKTOG OTTO TO ...... 7OV
EXELOTNV ..o oTpAd ...... NAEKTPOVLIA.

B. To @Bopio (F), mov eivan otoryeio tng VIIA opd-
dag Tov mepLodikot mivaka, £xel otnv ewte-

PLKT) TOU v e NAEKTPOVLOL KO ...
L [N EVaL NAEKTPOVLIO, OOTE VO ITOKTICEL
SOHT ...ceevenne. XEPLOUL.

y. To x&ho, oK, éxer nAextpoviakn dopr
.................... Kol O0tov  oxXNHoTilel  eVOOELS,
................. EVaL NAEKTPOVIO DOTE VO ATTOKTHOEL
Fo1oTTT [ oeplov.

4.14 >t keva TOL TUPAKAT® TLVOKO VOL GURITAT)-

POCETE:

a. 1o ypappa O, av 1 évwon mov oxnpatilovv To
avtioTolya otolyela elval opolomoAik,

B. to ypappa E av ) avtictolyn évwon eivon ete-
POTTOALKT] KoL

Y. To Yphppo X av T aevTioToly o ototyeio e oxn-
poTiCovV XNHIKT] €VRoT).

s0 | 165 | 17C1

H
11Na
12Mg
10lNe

4.15 Atopo Beiov cuporiletan wg 328,

o. Ao OO TPWOTOVLA, NAEKTPOVLA KOIL VETPOVL
amoteleital To atopo avto; [lowx 1 Katavopn
TV NAeKTPOViV ToL oe oTPddEC;

B. Xe molo mepiodo ko opddo avrjkeL To GToLKELO;
Noa 1o ta€vopnoete wg NAekTpobeTikd 1 WG
NAEKTPaAPYNTIKO Kol G HETAAAO T} apéTaAAO.

v. Na meprypayete 1o €idog twv decpdv ov oxn-
potiel TO S 0TI EVAOOELS TOU e TO

i. \H ii. ;;Na iii. ;,Mg

4.16 Na meprypdyete Tov TPOTO GYNUATIGHOD
TOV LOVTIKOV EVOCEWV:
o. K,S y. AlF;
B. CaF, 6. CaO

Atvovtou oL atopkol aptBpot, K:19, S:16, Ca:20, F:9,
Al:13, O:8, Mg:12, N:7.

€. MgsN,
ot. Al,O4

4.17 Noa ypayete Tovg NAEKTPOVIAKOVS TOITOVG
Katd Lewis twv e€ng popilwv:
o. H,S y. OF,
B. PC, 8. CS,

e. CHsF
ot. COClL,
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Atvovtou oL atoptkoi apBpot, H:1, S:16, P:15, CL:17, 4.19 Aivovton ta otowyeio A kai B. To otouyeio A
C:6, F:9, O:8. avikel otnv IVA opdda katl otnv 2n mepiodo, eved
To otolyxeio B avrkel otnv VIIA opdda kot ot 31

4.18 Aivovtau ta otowyeio A xou B. To otoiyeio , L
mepiodo Tov mePLodLko Tivorka.

A avnker otnv IA opdda ko otnv 11 mepiodo, eved
T0 otolyeio B avrjker atnv VIIA opdda ko otn 2n

, ., o. No ypdlete TIC NAEKTPOVIOKES OOUEC TV
nepiodo Tov mepLodikov Tivaka. Ypoy ST P 5 OOHES

TOPUTTAVE® GTOoLYELWV.
. No e€nynoete 1L eidovg deopd pmopodv va

oxnuaticovv T ototyeior A ko B. B. Na eEnynoete 11 eidovg decpod pmopovy va

B. ITotog eivor 0 poplakdg TOMTOG TNG €Vwong OXNHATIOOLY TA TAPATAVE GTOLXELX.

OV CXNUATICOVY; y. Na yp&yete Tov poplakd tOTo TG £Vong
v. Tu Seiyvel o TOOGg OXLTOC; 7ov oynpatifovv Ta dvo cTolyeia.

OO0 0A B BACACDBA BB CA A B OB A B B OO B B B OO B B B B GO B B B OO OO B B B OO B B B OO GO B B B GO GO B B A GO CA A OO

Xnueia ... kon Tépara!!!

OO0 BABABACACABA BT CA A B OO A B B BB B B OO B B B B GO B B B OO OO O B B OGO B B B OO OGO 0D B B GO GO B B A GO CA A OO

«O1 xnpkot deopoi 6to prkpockomio!»

Onwg ovpPaivel otnv avBpdmivn Lwn, £ToL ko 6T XNpein oL SeGPOL TV ATOPWY TTOL GLYKPOTOVV £Va HOPLO
elval GAAote 1o otevol Ko dAAoTe o xodopol, kaBopilovtog Tnv TeALKT HOPQT] KoL T1) CUUTEPLPOPA TOV.
Avto elvor Yvwoto o1n Bewpla, Yo TpdTH Qopd OPWS HITOPOVHE VO TO ToPokoAOoVONGOUHE KL 6TV TPAEN
XGPN OTNV TPOTN AETTOUEPT] ATELKOVLOT) TOUG TTOL TETUYE dLeBVIg opada emaTNHOVOV.

Ot ewcdveg, oL omoieg dnpootevOnkav otnv embempnon «Science», delyvouv yla TPOTH POPA TIG PUOLKEG
dLoupopég mov ToPoLGLALoLV oL deCHOL TV ATOHWV avaAoya He TO TOGO Loyvpol eival. Bewpeitor 0TL B
npocpépovy PabiTepn KaTAVONOoT TOV XNUKOV avTidpdoenv kot Bo fonbrjcovv onpovtikd Toug Topelg
TNG VOVOETLOTHING KAL TG VOVOTEXVOAOYLOG.

Emniong, mpoc@épovtag éva «epyodelo» yLa TN HEAETT) TG KATAVOUNG TWV POPTLWV 1) VEX TEXVLKT) OITELKOVL-
ong evdéXeTAL VO 00T YNOEL, OIS ETLONUALVETOL GE Ve deVTEPO GXETLKO GpBpo, 6T HEALOVTIKT) XprioT) TV
HOPLlWV G& HIKPOOKOTLIKA NAEKTPOVIKA KUKADHOTO.

ExAextikég ovyyéveleg

[N va oxnpaticovv éva popilo o dtopa Snpovpyodv decpods 6Tovg omoiovg «potpalovtal» éva 1 Teplo-
ooTepa oo T eEWTEPLKA NAeKTPOVLE TOVG. O aplBpog TV NAekTpoviwy ov potpdlovtal - To av dnAadn
B elvon éva, dvo, Tpia 1 €€L - kaBopilel To TOGO LoXLPOG elvarl 0 PETAED TOVG dEGHOC KO KT ETMEKTAOT) TN
YEWUETPLKT) dopn kot 1 oTafepOTnTa TOL popiov KaBadg kot To TOG0 dpacTikd Ba elval 6TIG AVTIOPATELS.
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Ot ewkdveg mov d6Onkav ot dnpootdotnTa (6T QLT £VvOG popiov vavoypageviov,
Se€1) OMTIKOTOLODV YA TTPDTY POPE TNV LoXD TV SEOPMV TOL GLVIEOLY TAL ATOHAL, HE
évdelEn to pnkog tovg. Ot TUKVOTEPOL Ge NAEKTPOVIA LoXLPOTEPOL Sdeapol eppavilovTon
L0 «KOVTOL» KOl ALYOTEPO PWTELVOL OTTO TOVG TTLO XAXPOUG «pakpOTEPOLG» decpovs. H
Stxpopd pnrovg eivan Pefainwg vepfoAikd pikprn - HOALG HEPLKE TLKOPETPX 1) TPLOEKOL-
TOHPVPLOGTA TOV HETPOU.

«Eyovpe Eavadei deopovg addé dev popovoape va drokpivovpe dopopéc peta€d tovg. Topa propovpe
VO AITTELKOVICOVHE QtUTEG TIG HLKPOOKOTLKES SLAPOPEG avapecd Toug» dnAwae o Aéo I'kpog Tov Epevvntikoo
Kévtpou tng IBM ot Zupiyn, emkepaAng tng peAétng mov de€nyOn pe tn ovvepyaoio yaAAKOV KoL LoTTo-
VIKOV ePELVNTIKOV WOpLpaTev. To 2009 o k. ['kpog elye emiong emLTOYEL TNV TPAOTH QITELKOVLOT) TOV XNHLKOV
deopidv evog popiov, 1) ool OPKG NTay TOAD 1o «BOAN» Ge GXECT) He T OTHEPLVT.

«Ou ynpucot decpol 6To pLKPOSKOTLO!»


https://www.in.gr/2012/09/15/tech/ximikoi-desmoi-diakrinontai-gia-prwti-fora-se-eikones-mikroskopioy/

PvAda Epyaciog 95

®UANo Epyaoiag 4.1
Atopikn aktiva

[TPATIEZA @EMATON]

A. No YopakTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

o. To ;;Na éxeL peyaddtepn axtiva and to ;Na™.

B. To otoiyela prog meptdSov £xouvv TNV idLo ATOWLKT] K TLVAL.

B. Ilowo éxel peyoddtepn aktive

o. 10 7N 1} 70 5P, B. t0 10K 1 10 4,Ca;

I'. e kabévo oo ta emdpeva {edyn, molo éxel peyodbTEPT) AKTIVA KoL YLIoTL:

a. oF 1 1;Cl, B- 165 M 17CL;
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®UANo Epyaoiag 4.2
Iovtikoi deopoi

[TPATIEZA @EMATON]

A. Aivovtou T ototyeio: 19K ko 17CL

o. No yp&ete TNV KATOUVOLT TV NAEKTPOVIOV o€ oTIPAEG Yot To ATOPX TOL KaAlov Kol TOL YAwpiov.
B. No avagépete to €1d0g ToL SeapOD (LOVTLKO 1) OpHOLOTTOALKO) PETAED UTAOV TOV ATOPUMV.

v. N avagépete av 1 évwon mov oxnpotiCetol petafd K xou Cl:

i. éxeL VYNAG 1) Yoo onpeio THENG.
ii. T LVOATLKA SLUADpPOTA TNG Gyouv 1) OXL TO NAEKTPLKO PEVHCL.

B. Aivovtan Tt ototyeia: vatplo, 1;Na kot ¢Oopto, oF.

. No ypayete Tnv Katavopn Tov nAektpovinv e oTPadeg yla Toe ATOpo TOL vaTpiov kot Tov ¢hopiov.

B. Ti eidovg deopog LITAPYEL GTN YXMULKT) €vwon o oxnpatiletol petod Na kot F, 1ovtikdg 1) opotoro-
AMKOG;

No aitiohoynoete TANPOG TNV OTAVTNOT) COG TEPLYPAPOVTOS TOV TPOTO GYNHATIGHOD TOL OeGHOD.

I'. To ctowyeio X avrkel otn 11 (IA) opdda kou tn 21 mepiodo Tov Ieprodikoo Iivoko.

o. No vtoloyioete Tov atoptkd aptBpod tov X.

B. Na meprypdjete Tov Tpomo mov oxnpatiletor deopodg petafd tov X kat Tov oF kot va ypdjete to
XTHLKO TUTO TG EVWOT)G OV TTPOKVITTEL.
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®UANo Epyaoiag 4.3
Iovrtikoti deopoti 2

[TPATIEZA @EMATON]

A. Alvovtou ta oTolyeia 1A ko 17B.

o. Not KAveTe KATavopn Tov NAeKTpoviev e oTIfadeg ylor Tor &Topa TV otolyelwv A kot B.

B. No e€nynoete Tov TpOTTO OYNUATIGHOD TNG EVong HeTaED Twv oTolxelwv A kot B kot va ypapete tov
XNHLKO TOTO NG évewong. No xapokTnpiloete TNV EVwoTt) wg OHOLOTOALKT 1) LOVTLKH.

B. Atvovton to ynukd otoryeio: oF ko oK.

. Na ypaget yio 1o kaBéva artd avutd 1 kartaevopr] NAeKTpoviny oe otifddeg ota avtioToLya AToOpaL.

B. Me Baon tnv nAextpoviakr dopn va tpocdiopiotel 1) Béom yio kabéva amtd avTd Tar XMLk oToryeio
otov ITeproduco Iivaxka.

y. To otowyeio 1oK elvar pétarro N apétadro; No altlohoyrioeTe TNV advTnon 60G.

I'. Ailvovton ta otouyeio: ;Mg ko 4.

o. Noa tomofetnBoiv o NAeKTpOVIA TOV ATOPWY TwV oTolXelwy oe oTAdeC.

B. ITowo amd awtd T ototxeior 6TV avTIdpd €xeL TNV TAOT v TPOSAopPavel NAeKTPOVIX KL TTOLO £XEL
NV Tdomn vo aofaArdel nhektpovia. Na artioloynoete Tnv andvtnon oogs.

v. T eidovg deopodg avantoooetal petaEd Tov Mg Kot Tov S,

of. LOVTIKOG N . opolomoAikog;
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®UANo Epyaciag 4.4
OporomoAikoi decpoi

[TPATIEZA @EMATON]

A. T to Grtopo tov YAwpiov diveton 6tTL Z = 17.

o. No ypayete Tnv Katavopn Twv nAektpoviov oe oTifddeg yla To &Topo Tov YAwplov.

B. No avagépete pe TL eldovg deapo (LOVTLKO 1) OLOLOTTOALKO) EVAOVOVTOL TAL ATOHO TOL XAWPLOL GTO HOPLO

Cl,,.

v. Na teprypdjete Tov TpOTO GXNHATIGHOD TOL OeGHOV KL VO YPAYETE TOV NAEKTPOVIAKO TOTTO TOV
popiov Cl,.

B. Atvovtau: vdpoyovo, {H ko o€vyovo, gO.

o. Noa ypayete Tnv Katavopr] Twv NAEKTpovinv ce oTLBddeg Yyl To &TOHO TOL 0ELYOVOU.

B. No avaépete To €180G TV SePOV (LOVTIKOGS 1] OHOLOTTOALKOC) HETOED ATOH®Y LOPOYOVOL KOl ATOHWV
0ELyOVoL 6TO popLo NG XNHLKNG évwong: H,O.

. No meprypdyiete Tov TPOTTO OYNHATIOHOD TOV SEGHOV KoL VL YPAYETE TOV NAEKTPOVIAKO TOTTO QAULTHG
™G XNHIKNG Eveong.

I'. Aivovtan Tt otouyeio: oF , {H.

. No ypayete tnv katavopun twv nhektpoviov tov gbopiov (F) oe otifadec.
B. No e€nynoete o eidog Tov decpob mov oynpatileton petald TOV GTOLYELWV AVTOV.

y. Ta otoiyeia avtd oxnpatilovv pia évwon pe poptokd tomo HE. Na ypayete Tov niextpoviako tomo
NG €Vwong QUTHG.
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®UANo Epyaoiag 4.5
OporomoAikoti decpoti 2

[TPATIEZA @EMATON]

A. Aiveton To otouyeio: pOopLo, oF

o. No ypdyete Tnv katavopn towv nAektpoviov oe oTifddeg yia To &topo Tov @bopiov.
B. No avapépete To £idog ToL deapoD (LOVTLKOG 1) OHOLOTTOALKOG) peTal atopwv F oto popio F,.

y. Na epryp&yete Tov TpOTO OCYXNUATIOROD TOL decpol aTo poplo tov glopiov, F,.

B. Alvetau yia To &topo Tov alwtou: ;N

o. No ypayete TNV Katavopun Towv NAekTpovinv oe oTiddeg yla To ATOpHO TOL al®OTOU.

B. No avopépete pe TL €id0g Seapod (LOVTIKO 1) OHOLOTTOALKO) EVOVOVTOL TO ATOHA TOV aldTOL GTO HOPLO
oL 0{®OTOV, Nj.

y. No meprypdajete Tov TpOmO CYXNUATIGHOD TOL deapOV 0TO POPLO TOL alwTov, N,.

I'. Aivovtou T otouyeia: vdpoyovo, {H, alwro, 7N.

. Na ypayete TV KaTavopr] Twv NAeKTpovinv ce oTB&deg yior To ATOHO TOL al®dTOV.

B. No avagépete to 180G TV SOV (LOVTIKOG 1) OPOLOTTOALKOG) PeTatED atOpwY VOPOYOVOUL Kot alDdTOV
otn xnuikn évwon NHs.

v. Na teprypdjete Tov TpOTO GXNHATIOHOD TOV SECHMOV KoL VO YPAPETE TOV NNAEKTPOVIXKO TOTO AUTHG
NG XMIKTNG Vo,
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®UANo Epyaoiag 4.6
Xnuwkot deopoi
[TPATIEZA @EMATON]

A. No YopaKTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavOaopéveg (A).

OL LOVTLKEG EVOTELG O€ OTEPET] KATAGTAGCT) ELVOL 0LYWYOL TOL NAEKTPLKOD PEVHATOG.

To aAoyovo propoiv v GYXNHATICOUV OHOLOTTOALKODS KOl LOVTLKOUS deGHOVG.

o.

B.

y. To otouyeio oY eivor pétadro.
d.

H évwon petagd Tov otoryeiov ;X kot Tov oTotyeiov 9% eivor ovik.

e. H évwon petagd oK kot oF eivon tovtikm.

ot. To vatpro (11Na), dev propei va GYNUATICEL OPOLOTOALKEG EVAOTELG.

B. To kaBepion od TIG TOPOKAT® TEPLTTOCELG VO YP&PeTe v 0 deGPOG lval OLOLOTTOALKOG 1] LOVTLKOG.

. O deopog avtdg oynpotileton petad evog HETAAAOL KOt eVOG CpeTRAAOD.

B. O decpog avtodg dnpovpyeital pe Tn opolpaice GUVELGPOPR HOVIIPWVY NAEKTPOVIWV.

A. Ailvovton ta otouyeia : 15X, 17, gZ.

. No ypayete tnv katavopun niektpoviov ce otifadeg Twv otolyeiwv X, ¥, Z.

B. No yapoaktnpioete TIG TUPAKATO TPOTACELS WG CWOTEG (2) 1} AavBaopéveg (A).

i. To otouyeio X elvon pétairo.
ii. Meta€0b twv otoixeiwv X kot ¥ oxnpotifeton opolomoAkodg deopog.
iii. Meta&d Tov otoyeiwv X kot Z oxnpoatifetal Loviikdg deopog.
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®UANo Epyaciag 4.7
HAextpapvntikotnta, Métodda - Apétolia
[TPATIEZA @EMATON]

A. No YopakTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

a. H niektpoapvnricotnta kabopilel tnv tdon TV atopev vo amofdAlovy nie-
KTpOVLOL

To 17Cl mpocAapPdvel nAekTpovia evkoAOTEPA At TO GF.

To otouyeio 19K eivor pétairo.

S

To otouyeio ;;Na eivon pétairo.

I

To otouyeio 1,Cl eivon pétairo.

B. Noa e€nynoerte yarti:

o. To ;Na amofaiel niektpovia duokorodTepa amd To oK.

B. To oF pmopei va mpooAdPel nAextpovia evkoroTepa amd to 17CL

I'. O mapoxdto mivokog divel pepiicég mAnpogopieg yior Toe tope 3 ototyeiov A, B ko T

, | Atopikog | Malikog Ap1Bpuog ApBuog | ApBuog
XTolyelo , , , . .
aplOpog | aplOpog | NAEKTPoOVIOV [TPpWTOViwV| VETpoViwV
A 7 14
B 39 19
r 11 12

o. Nt GUTTANPOCETE T KEVX TOV TTLVOKOL.

B. o oo ta Tapamdve ctolyeio elvat HETOAAQ,

No aitiohoynoete TNV atdvtnon cog.
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®UANo Epyaciag 4.8
Xnuwcot deopoi: Eravainmtiko 1

[TPATIEZA @EMATON]

A. Eva otowyeio A avriker otnv 1n (IA) opdda kot otnv 3n mepiodo.

o. No deiete 0TL 0 atoptkog oplBpog tov eivar 11.

B. No e€nynoete Tov TpOTO GXNHATIGHOD TNG éVwong HeTaD Twv oTolxeiwv A kot Tov oF kot v ypapete
TOV XNHLKO TOTO TNG €VWOTC.

v. Na yapoktnpioete TNV évwon wg OLOLOTOALKT T LOVTLKT.

B. Aivetou to otouyeio: ng

o. No GUUTANPOCETE TOV TOUPUKATE TLVOKA TTOL AVAPEPETAL GTO ATORO TOL GTOLYELOV X.
StiPddeg
A | vetpovie | K| L | M| N
X 20

B. T eidovg deopog avantoooetal petafd Tov X kot Tov Oopiov, oF, LoVTIKOG 1) OHOLOTOALKOG;
No aitiohoynoete TNV amdvtnon oog TEPLYPAPOVTAS TOV TPOTO CYNHATIGHOV TOU deGHOD.

I'. Aivovton T otouyeion: 14S kou (H.

o. Na ypayete tnv katavopr] twv NAeKTpovinv Tov Belov kot Tov VOPoYOVOL ot GTIPAdEC.

B. Na Bpeite oe moto opdda ka oe mota tepiodo tov Ieprodikov IMivaka avrikovy Ta THPoTTAVE GTOL-
xetat.

. Na e€nynoete ylotl dev TPEMeL va XPTOLHOTTOLELTAL 1] EVVOLX TOV LOVTLKOD KPLGTAAAOL GTNV Tepi-
ntwot tov H,S.
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®UANo Epyaciag 4.9
Xnuwkot deopoti: Etavainmriko 2

[TPATIEZA @EMATON]

A. T to &topo tov kahiov, K diveton 60Tt Z = 19 xou A = 39. Na petapépete 6Tnv KOAX 60G GUPTANPpW-
HEVO TOV TTOPAKAT TLVAKO TTOV OVOPEPETOL GTO ATOHO TOV KAAlOU:

Yroatopikd cwpatidie | Katavopn otig otifddeg
>touyelo p n e K L M N
K

T eldovg deopog avantvcoetal peta€d tov K ko Tov xAwplov, Cl (Z = 17);

L. LOVTLKOG

f. opotomoAtkog

No et é€ete TO 0WOTO.
Na aitioloynoete TARPWG TNV ATAVTNGT GG TEPLYPAPOVTAS TOV TPOTO GYNUATIGHOD TOL deGHOV Kot
Vo Ypaete To XNHLko TOTO TNG VAOTG.

B. Aivovtai ta otouyeio X ko W. To X Bpioketa otnv 11 (IA) opdda ka otnv tpitn wepiodo tov Ieprodikot
ITivaka kot to ¥ Ppioketar otnv 17n (VIIA) opdda ko otnv devtepn mepiodo Tov Ileprodikot Ilivaka.

a. Na xatovepnfobv ta nAektpovia Tov k&be otoryeiov oe oTIPddeg.
B. Na Bpebel o atopikog aptBpog tov k&be otoryeiov.

v. Ta X kor ¥ B avartto€ouvv petakd Toug LovTikod 1) opolomoAlkd decpd; Na attioloyrioete Tnv atd-
VINon oug.
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®UANo Epyaciag 4.10

Xnuwot deopoi: Eravainmtiko 3

[TPATIEZA @EMATON]

A. Alvetou o ivakog:

SopPoro | HAextpoviokn Opado | Ilepiodog
aTOpoL KOTovoun ILIL ILIL

X K(2) L(4)

b4 K(2) L(8) M(7)

Z K(2) L(7)

o. No GUUTTANPOGETE TOV TVaKAL.

B. No e€nynoete ol artd ToL ATOWO TTOL TTEPLEXOVTOL GTOV TLVOKO CCVI)KOVUV O GTOLYELXL e TTOPOHOLES
(awvéhoyeg) xnuikég Lot TEGS;

. Iotwo eivai 1o €idog Tov deapov (0poLoTOALKOS 1} LOVTIKOG) oL oxnuartileton petad X ko ¥,

B. Aivovtoun ta otouyeia: ;Mg ko oF.

. No ypayete ylo Ta TOpOoItdve oToLyelo TNV KATavoun Twv NAekTpoviny oe oTiPades.
B. Na PBpebel n opdda ko 1 Teplodog TNV OTOLX AVAKOLY T TAPATTAV® GTOLYEL.
v. Na xapaktnpioete o Topamdve oTolyeior G LETAAAX 1) ApETOAAQL.

6. Na avagpépete av o peta€b Toug deopdg ivot LOVTLKOG 1] OOLOTTOALKOG,.
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Amavtnoelg - Aboelg oTig Epwtnoelg - Aoknoelg - MNMpoPAnpata
Kepaloto 4
4.1 B a. To x&Be dropo Tov K amofdrdel éva nAekTpdvio Ko o
43 o atopo tov S wpoohapfavel H0o nAekTpoOVLaL.
' B. To &rtopo tov Al amoPdAdel Tpio nAekTpdVLo Ko TO KXOE
43 5 atopo Tov F mpochapPavel éva niektpovio.
44y vy. Tox&be dropo Mg aroPdirer 500 niekTpdvio ko To k&Oe
atopo tov N tpociapfdvel Tpio nAextpodvicL.
4.5 o 8. To &ropo Ca osofddder Vo niextpdvia kou to K&be
4.6 & atopo tov F mpoohapfavet éva nlektpdvio.
€. To artopo Ca amofdAder 500 NAekTPOVIX KOiL TO ATORO TOV
47 o O mtpochaypPaver 0o nAekTpovia.
4.8 § ot. To k&Be dropo Al amofdirer Tpia nAekTpovLIa kot TO kdDe
19 5 atopo tov O mpocrapfdvel dvo nhekTpovio.
4.10 y 4.17 Ounlextpoviakég dopég eivan: H (1), S (2-8-6), P (2-8-5),
4118 Cl (2-8-7), C (2-4), F (2-7), O (2-6). Eopévwg:

412 .2 B.A y.A S A & A

4.13 «. 8, He, ekwtepwr), 2 P. orifada 8, mpocrapPavet,
ouvvelo@épel, evyevovg  y. K(2) L(8) M(8) N(1), amofd-
Aet, evyevoig

4.14
80 | 165 | 17Cl
H | o|lo0]| O
Na | E|E| E
Mg | E| E | E
oNe | X | X | x
4.15

o. 16 p, 16 n, 16 e, K(2) L(8) M(6)
B. 3n mepiodo, 161 opdda (VIA), nhektpapvntikd opétodlo
Y- i. opotoToALKd

ii. ovTKo

iii. ovtikod

4.16 OunAektpoviakég dopég eivan: K (2-8-8-1), S (2-8-6), Ca
(2-8-8-2), F (2-7), Al (2-8-3), O (2-6), Mg (2-8-2), N (2-5). Eto-
pEVQG:

a. H—S5—H B. :C1—P—Cl:
:(_‘2_1:
v. F—0—F 5. S=cC=s.
q o
£. H—é—ﬁ: or. :@—!—@:
!
4.18

a. Ounlextpoviakéc dopég twv otoryeiwv eivar: A K(1) kou
B K(2) L(7). To A yix va amoktrioel Sopr| evyevovg oe-
plov xpewdleton éva nAekTpovio yiati dwobétel pia otL-
Ba&da nAektpoviwv. Enopévwg o deopdg eivot opotomot-
KOG,

B. AB

v. To €idog TV aTép®V TOL ATOTEAODV TNV £VKOGT] KaL TOV
akpLpn aptbpd Twv atdpwy 6to popLd e,

4.19

. A: K(2) L(4) xou B: K(2) L(8) M(7)
B. Eivar apétaria dpo opolomorLko.
y. AB,



Kepddaio 4: Aravrijoeig - Avoeig ora PvAda Epyaciog

107

Anavtioelg - Aboelg ota POAAa Epyaoiog

To k&be atopo xAwpiov cuvelcPépel amd éva nAe-
KTpOVIo yio v dnpovpyio evOg opolomoAtkos de-
GHOV.

:C1—Cl:
O: K(2) L(6)
To k&b H evdyveton pe évav opotomodkd deopod pe o
atopo tov O.

. To x&Be H pe aporPaio cuveiopopd evog niektpoviov

pe To Gropo tov O evidveton pe avTO pe Evav amAod
OHOLOTTOALKO deGHO.
H—O—H
F: K(2) L(7)
OpotomoAik6g. Me apoiPaia cuvelo@opd evog nhe-
KTpoviov arokTovV ko To SV0 dopr| evYEVOVG aepiov.
H—EF:

®OAMo Epyaocioag 4.5

F: K(2) L(7)
OporomoAtkoc.

. To k&Be Gropo pBopiov cuvelcPEpeL atd Eva NAEKTPO-

V10 Yl TNV dnpovpyic evOG OHOLOTOALKOD SeGHOD.
:C1—Cl:
N: K(2) L(5)

. OporomoAikdg (tpLrhog).

To k&Be &topo alwtov cuvelcPépel ammd Tpio NAe-
KTpOVIAL Yot TNV dMpLovpyic TPLOV OPOLOTTOALKOV Oe-
GHOV.
H—QO—H
N: K(2) L(5)
OpotomoAikot.
Me apoiBaio cuvelsPopd evog NAEKTPOVIOL avipes
o¢e k@Be &ropo H ko To dropo Tov N atoktovv 0o T
aropo (tpioe H ko éva N) Sopry evyevoig aepiov.
H— I‘\I —H

H

®OvAAo Epyaciag 4.6

A o.-AB.-2 y.-A b.-% e.-3, o1.- 2

Kepaloto 4
®0AMo Epyaocioag 4.1 Y-
A o.-3 B.-A
B. o.- P, B.- K N
T. o-,CL P-4 B.
A. 5P > S > ;5,Cl
E. Muwpotepo péyebog (HkpoTepr) atoptkt axtivar). y
®0AMo Epyaoiag 4.2
I. o
A. o. K: K(2) L(8) M(8) N(1), Cl: K(2) L(8) M(7) b-
B. ovtikdg y.
v. i. vYnAo
ii. &yovv o NAekTPLKO pedpA
B. o. Na: K(2) L(8) M(1), F: K(2) L(7)
B. tovtikog
I'. . Z=3 A o
B. tovtikog, XF B.
Y
®0AMo Epyaoiag 4.3
B. o.
p
A. a. A: K(2) L(8) M(1), B: K(2) L(8) M(7) Y.
B. AmofoAn evog nhextpoviov amd éva dtopo A ko Tpo-
oAnym evog niextpoviov and éva Gropo B. AB. Io-
VTIKT).
B. a. F: K(2) L(7), K: K(2) L(8) M(8) N(1) I. a.
B. F: 2n mepiodog, 171 opéda (VIIA), K: 4n mepiodog, B.
1n opdda (IA) Y.
y. MétaAro. Aokt dopr} evyevovg aepiov pe atofoir
€VOG NAEKTPOVIOL (TPOPAVOG, GTOV TTEPLOdLKO TIVOKOL,
Bpioketon apiotepd NG SLOXWPLOTIKNAG YPAUUNG TOV
xopiler pétoro-apétarlo 6o pépog dnAadn Towv pe-
TOAAWV).
I. o. Mg: K(2) L(8) M(2), S: K(2) L(8) M(6)
B. T va amoktricovv dopr) evyevoig aepiov mpémel to
Mg va oo aAAel nAexTpoOvIa Ko TO S v TpocAGPet.
Y. . LOVTLKOG

0N o Epyaocioag 4.4

A. o.
B.

Cl: K(2) L(8) M(7)
OporomoAtko.

B. a. - ovtik6g, B. - opolomoAlkdg
I'. 1. OiopolomoAikég eviroelg amoteAobvTal otd HOpLa VR
OL LOVTLKEG EVOOELG SV aIToTeEAOVVTAL 0O POpLAL.

2. Ou opolomoAikég evidoelg eivan aépla, vypa 1) oteped
oopota pe YopunAo onpeio tHENG EVO 0L LOVTIKEG EVAOOCELS
elvon oTeped KPLOTOAAKG cOpaTa pe LVYNAO onpeio -

&ng.



108

Kepdadaio 4. Xnuuxoi Seopiof

A. a. X: K(2) L(8) M(2), ¥: K(2) L(8) M(7),

B.

Z: K(2) L(6)
i-2, il - A dil. -2

®OAMo Epyaciog 4.7

A.
B. a.

oa-AB.-A y.-2,08.-2 & -A

Na: K(2) L(8) M(1), K: K(2) L(8) M(8) N(1)

To Na kou to K Bpickovron otnv idix opdda (1n).
To Na eivou pukpotepo oe péyebog omd to K (Aydre-
peg oTLfadeg) dpa To NAEKTPOVIO TNG TEAELTALOG OTL-
Badag amoPdrieton Suokordtepa AOYy® peyaddTepng
ENENG atd TOV TTLPT VAL

F: K(2) L(7), ClL K(2) L(8) M(7)

To F xou to Cl Bpiokovron otnyv iduoe opédda (171). To F
elvou pkpotepo oe péyebog ad to Cl (Ayodtepeg oti-
Badeg) apa éva nhextpovio mpocAopfdvetal evkoAd-
tepa a6 1o F oe oxéon pe to Cl Aoyw peyoddtepng
éAENG oo ToV TTUPTIVAL.

Stot- Atopkdg | Malikog Ap1Bpog Ap1Bpog Ap1Bpog
xeto apOpog aplBpog | nAextpoviov | mpwtovieov | vetpoviov
A 7 14 7 7 7

B 19 39 19 19 20
T 11 23 11 11 12

A: K(2) L(5), B: K(2) L(3B) M(8) N(2), TI:
K(2) L(8) M(1)

To A avrjket otnv 151 opddoa apa eivor apétarro. Ta
B ko ' aviikovv otnv 11 opdda (aAA& OxL oTtnv 1n
nepiodo) Gpoa eivon pétaria.

®VAAo Epyaoiag 4.8

A.

.

Epocov to otoiyeio A avrkel otnv 3n mepiodo éxel
TpeLg oTP&deg NAEKTPOViWV KoL EPOGOV AVrKEL OTNV
1n opdda €xel Eva nAEKTPOVLO OTNV EEWTEPLKT] TOV OTL-
Bada. Emopéveg 1 niektpovioktn dopr tov A eivow:
K(2) L(8) M(1). Apa to &topo éxel 11 nhextpodvia dpo
ko 11 Tpwtovia omote Z = 11.

H nlextpoviaxt] doprj tov @Bopiov eivon: K(2) L(7).
Emopévag yio va atoktricouvv ta A kot F dopr evye-
voUg aepiov apkel v amoPdiel éva nAekTpoOVIO TO
atopo Tov A ko v tpocAdPel éva nAekTpoVIO TO
dropo tov pBopiov omdte 0 XNpLKOG TOTTOG givon AF.
H évwon AF enedr) dnpovpynOnke pe amoforr} ko
TPOGANYT NAEKTPOVIWV Elval LOVTLKT.

Stifddeg
A | vetpovia | K| L | M| N
| X | 39 20 28] 8|1

Iovtikog. H nhextpoviaxr doprp tov @Bopiov eivau:
K(2) L(7) &pa éva dropo tov X amofdider évo nhe-
KkTpovLo ko éva atopo F mpooiapfhvel éva nhektpo-
Vvio.

I. o S K(2)LB)M®6), H: K1)

B.
’Y.

S: 161 opdda, 3n mepiodog H: 1n opdda, 1n mepiodog
>to H,S to k&Be dropo H evidvetou pe To &topo tov S
pe évay otAd OpoLoTToALKO SeGHO dnpovpyDOVTAG Eva
popLo. Aev éxouvpe GXNHOTIONO LOVTWV ETOPEVKOG dev
éxoupe dnpovpyiot KPLOTAAALKOV TAEYHOTOG.

oMo Epyaoiag 4.9

A. O apiBuodg twv vetpoviwv tov K eiva: n = A —-Z =20. 0
aplBpdg Twv TpwToviny eivar 19 dpa kot o aptbpds twv
niektpoviov eivow 19. Emopévewg 1 niextpoviakr dopr
tou K eiva: K(2) L(8) M(8) N(1).

Yroatoptkd copatidio Katavopn otig otifadeg

Ztouyeio p n e K L M N

K 19 20 19 2 8 8 2

H nlAextpoviaxn dopr tov Cl eivan: K(2) L(8) M(7)

O deopdg eiva . LoVTLKOG.

To &topo tov K atofdAret éva nhextpovio koL To ATOHO
tov Cl mpochapfdvel éva NAEKTPOVIO DGTE VO QUTOKTH-
oovv kot Ta dVo dopr| evyevolg aepiov.

B. a. To X éxeL tpelg otifddeg niektpovinv kat otnv efw-

=

TepLkt] Tov oTPdda éxel éva NAekTPOVIO eTOPEVOG 1)
niektpoviakt tov dopn eivar: K(2) L(8) M(1). To ¥
éxeL dVo oTIPddeg NAEKTPOVIOV KL OTNV EEWTEPLKT
Tov oTBAd €xeL ENTA NAEKTPOVIX ETOPEVWS 1) NAE-
kTpoviakt Tov dopn eivan: K(2) L(7).

Z(X) =11 xou Z(¥) =9

Iovtikd. To értopo tov X astofdAAel éva nAextpdvio
Kot To &ropo tov ¥ mpooAopPiver évar nAekTpdvio
MOTE VA TOKTHGOLY Kot ta dVo dopr evyevolg oe-
piov.

®OAMo Epyaoiag 4.10

A.

o.

PR 2P

&2

H opdda evpioketon amd tov aplbpd twv niektpo-
viwv g eEwtepiing oTiPddag kan n mepiodog and Tov
aplOpd TV oTfadwv.

Zopporo H\extpoviakr Opada ITepiodog
aTOHOL KOTOVOpn ILIL ILIL
X K(2) L(4) 141 (IVA) n
v K(2) L(8) M(7) 171 (VIIA) 3
Z K(2) L(7) 17 (VIIA) n

Ta ¥ ko Z yiatl avijkovv atnyv idtoe opddot.
Opotomokdg.

Mg: K(2) L(8) M(2), F: K(2) L(7).

Mg: 2n opdda, 3n mepiodog ko F: 171 opddar, 21 me-
piodog

Mg: Métadho ko F: apétario

Iovtikog.



Qg avopyaveg evooelg Oe-
WPOVVTAL OAEG OL EVOOELS,
eKTOG QO TIG EVOGELS TOU
C mov e€etdlel 1 opyavikn
xnpeto. Iavtwg, vrdpyovv
evooelg tov C mov xoth
nopadoon) efetdlel ) avop-
yoavn xnpeie, 6mwg to CO,,
t0o H,COs; 1ot avBpakikd
Aot KTA.

Kepdloto 5

AplOuog oéeidwong (A.O.)
[pa@n XNUIKWVY TUTIWV
OvouaTtoAoyla avOpyavwy EVWOEWV

5.1 Tesvik&

O dudpopeg xNpikég evaroelg oupoAilovtal pe XNptkog TOTOLG OL OTTOLOL HaG
divouv mAnpogpopieg yio T cVoTOGT ALK KoL Yo TO €100G TV dECPMV TOV
QTOVTOVTOL OTIS avTioTolxeg evaoelg. O ovvnBéotepog XNpLkOG TOTOG TOL
Xpnoomoteitat eivot 0 Hoplakdg TOTTOG, oL Hag delyvel To €1d0g TwV ATo-
HOV TTOL AoTeAODV TNV Vo), dAA& kot Tov akpiPr aptBpd Tov atopwy 6To
HOpLO TNG évwong (av elval OpOLOTOALKN) 1] TNV avadloyia Twv LWOVTwV (av &i-
vou ovtikn). T mapaderypa, oto vepod, HyO, mov eivan opolomoAikn évwaon o
popLakog TOTOG pag delyvel OTL 1 évwon aotedeital amd dvo otolyeia, To
V3pOoYOVO kot To 0ELYOVO KoL OTL TO pOpLo autoTeAeitan ard dvo drtopa H ko
éva atopo O. AvtiBeta, o YnuLkodg Tomog Tov YAwplovyov vatpiov (NaCl) pog
deiyver 6t avoroyio 16vTwv Na® kaw Cl™ 610 kpvotaddikd mAéypa eivon 1: 1.

310 kepahaio avtd B avaldooupe, kKupiwg, dvo Bépata: Tlwg propolpe
VO YPOPOUHE TO XNHLKO TOTTO HLoG EVEOOTNG KoL TTWG OVORALOVE TIG AVOPYOVEG
evooelg. a to okomd autd, eivon amapaitntn n yvaoon dvo Pacikdv «epya-
Aelwv», TV TOAVATOULKOV LOVTOV Kot ToL aplBpol ofeldwaong.

5.2 ZUpPBOALGHOG KOL OVOUOOLEG LOVTWV

‘Exovpe det 0TL Tt 1OVTA givon cwpatidio gopTicpéva, eite Betikd (katiovta),
elte apvnTika (aviovra). To wOvta Tov amoteAovvToL atd évar HOVO GTOHO Aé-
YOVTOL HOVOXTOHLKE (KOTLOVTOL ] VIOVTQ), EVE CCUTA TTOL ATTOTEAOVVTOL XITO
mepLocoTEPA ATopo Aéyovton ToAvatopkd (aviovta 1 katiovra). o mopd-
Serypa 1o 16v 02 giva éval HoVOaTopLKO avidy, evéd TO NH," eivou éva molva-
TOHLKO KOTLOV.

Ta povoaToptk& KaTiovTae Sev éxovv 1diaitepn ovopasia, .. To tOv Mg?*
OVOLPEPETAL WG KATLOV POy VNGlov pe @optio 2+. Ta povoatopkd avidvto ovo-

109
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poaovton oTor EAANVLKA pe TNV KaTAANEN -ovyo 1oV, eved otnv Eévn PipAloypa-
eplo avapépovtal pe tnv KataAnén -ido ov. Ta cuvnbéctepo povoXTOpLKE
AVLOVTO LVAPEPOVTOL GTOV TTLVOKOL TTOL otkOAOULOEL:

F~  ¢Boprotyo 1ov 1} 1ov @Bopidio 0%~ oEvyovouyo 1oV 1 ofeidio 16v
Cl™  xAwprotyo tov 1} yAwpidio ov S27  Belody0 16V ) GoLAPISLO 16V
Br™ Bpopovyo tov 1 Bpwpidio tov N3~ alwrtobdyo 16v 1 vitpidio 16v
I wdovyo 1ov i} 1wdidio 1ov H™  vdpoyovoiyo ov 1 vdpidio 1ov

Ta Paoikd ToAvatopkd WovTa eppoviCovtal 6Tov Tivaka Tov akoAovbet
KOl TTPETTEL VO AITTOHVI|LOVELTOVV:

NO3;~  witpiko 16v PO43_ PWGPOPLKO LOV
COZ™  avBpakikd 16V OH™  vdpokeidio 1ov
SO/~ Beukd 16v NH,” oppcodvio

Mepikd A oNPOVTIKE TTOALATOpLKG LOVTX elvart ko Ta eENG:

CN~ LOV Kvaviov 1} Kvavidio Lov ClO, vmepxAwpikd 1OV
MnO,;  vrmeppayyovikod Lov ClO3  xAwpiko 16V
Cr,077  Sixpopikd 16v ClO, xAwpuodeg ov
SO~ Be1cddeg OV ClIO™ vmoxAwplwdeg 1OV

Kamoio toAvatopikd tovta diabétovv kot &topo 1 &topo H kol otnv ovo-
pocio Tovg mpotdocetal To Tpdhepo OELvVo:

HCO3™  6&wo avBpoakiiod 16v HPO/Z™  6Ewvo pwopopikd 1ov

HSO,  06&wo Oeuxo 16v H,PO, d160E1vo pwopoplicd 1ov

5.3 ApBuog oéeidwaong (A.0O.)
Ag BupnBovpe twg oxnpartileton pio LOVTIKT évwon, .. To MgF,:

Mg B —>  Mg? 2F
___F:
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2v évwon avth o Mg amofdailel 2 nhekTpovia kKot armokT OeTicd @op-
tio (+2), eved k&Be atopo F mpooropPavel amd éva nAEKTPOVIO KoL LITOKTA
apvnTikd @optio (—1). Aépe 6TL To Mg éxel apBpuod o€eidwong +2 ko to F éyel
optBpod ofeidwong —1. Me dAAa Aoy, o aplBpog ofeldwaong evog atopov oe
HLO LOVTLKT] €VoT) elval To TPOUYHATIKO YOPTIO TTOL ATTOKTA TO XTOHO OTAV He-
TATPOTEL O€ LOV. 2TIG OHOLOTTOALKES EVOGELS OPWG OEV LITAPYOULV LOVTCL, OV KOl
BéPotor TG TOALKEG OHOLOTTOALKES EVAOTELG LITAPYOLY KAXGHaTH OeTiK®V KOt
QPVNTIKOV POPTLWV:

5t &
H—F

STIG TEPLITOCELG TWV OPOLOTIOALK®OV EVOGEMY WG aplOpog o&eidwong evog
OTOHOL OPLleTOL TO PALVOHEVIKO POPTiO TTOL Bt ATOKTHOEL TO ATOHO, AV TaL
Kowva {evyn nAekTpoviev amodobodv avbaipeta 6To Lo NAEKTPAPVNTIKO ATOHO.

Etol, oty évwon HF av to xowd Levyog nhextpoviov amodobel oto mo
NAEKTPopVNTIKO GTopo, T0 F Oa mépel éva emumAéov nlextpovio ko Oa xel
A.0. = -1, evo to H Ba ydoel nhektpovio kot O aoktrioer A.O. + 1.

O apBuog o€eldwong eival pior Evvola - «EPYOAELO» TTOL XPT|CLLOTTOLELTOL
o€ OLAPOPEG TTEPUTTAOTELG, OTTWG TNV OVXY PALPT) TOV HOPLOKDOV TOTTWV G€ otvOp-
YOIVEG EVOOELG, GTNV KATOVONGT] KOL TNV CUUTAPWOT] XNIKOV eELl0OCEWVY O
elduko0 tomov avtidpdoelg (Tig Aeyopeveg oerdoavaywyikéc) kTA. Ta dibpopoa
oTolyelo PIopovy va €xouv Kot meplocotepovg A.O. avdloya pe TNV €veon
oTnV ool cuppeTEXOLV. YTTapyxovv BéPata ko oTolyeio T omoia eppavilovv
évay povo A.O. 6Tig evidoelg Toug kKoo emtiong kot Kavoveg LITOAOYLGHOD TOV
A.O. evOg atdpoL o€ pio Evewon.

Ot cvvnBéotepor apiBpol o€eldwong Twv petdAlwv (tov dabétovv povo
OeTikovg A.O.) o€ EVOOELG AVOYPAPOVTOL GTOV TTIVOKA TTOL XkOAOLDEL:

K, Na, Ag o+ Cu,Hg : +1,+2
Ba,Ca,Mg,Zn : +2 Fe T 42,43
Al 0 +3 Pb,Sn : +2,+4

Am6 tov mivaka autd cvvayeton 0TL Ta adkaAla, m.x. Na, K, aAA& kou o
Ag éyovv mavtote A.O. +1, evdd oL aAkaAkég yalieg, .x. Mg, Ca, Ba, aAAd& ko
0 Zn ¢xovv mavtote A.O. +2. Ta apétarda otorxeio Tapovoidlovy ouvrBwg
oAA0UG A.O. avaloya e TNV €VwaoT) GTNV OTTOLa GUHHETEYOLVY, OL OTTOLOL LTTO-
Aoyilovtal ouvnBwg pe Baomn Toug eENg TPAKTLKOVG KAVOVEG:

1. Ta otolyeio oe eAeBepn katdotaon (.. Fy, Oy, Na ktA.) €xouvv A.O. ico
pe to 0.

2. To F elvou 10 10 nAexTpapvnTiKO GTOLYELD KL OTIG EVOGELS TOV €XEL
navrote A.O oo pe -1.



112 Ovoparodoyia avépyavov evdoew

3. To H o1ig evwoelg Tov éxel mavta A.O. ico pe +1, €KTOG ad TIG EVAOOELS
TOL pe Ta péTadda (VOpidiax) ov éxel -1, m.x. oto NaH, oto CaH, kTA.

4. To O éyeL o11g evooelg Tov A.O. mhvta loo pe -2, eKTOG ATd TO LITEPO-
Eeidlo tov vdpoyovov, HyO, (ko yevika Tig evodoelg mov diabétovv tnv
opada (—O—0O—), oto omoio éxet A.O. ico pe -1, kai v évwon OF,
(o€eidio tov pBopiov), aTnv omoix éxel +2.

5. To alyePpiko abpoiopa twv A.O AWV TV aTOH®V o€ pla éveoT eival
6o pe to 0, eved o adyePpuicd dBpotopa twv A.O. OA®V TV ATOP®VY G
EVOL TTOALATOULKO LOV elval (G0 e TO PopTio TOL LOVTOC.

Egoppoyn 5.1

No vtodoyiotel ahyefpikd o A.O. Tov S oTIg evodoeLg:
a. SO, B. H,S y. H,SO,

Aton

To S mapovcialer moAlovg A.O., avdAoya e TNV €vwon 1) TO LOV GTO 0ol
OUHETEYEL.

o. Xty évoon autr to O éxet A.O. —2. Eotw x 0 A.O. tov S.
T v ebdpeon Tov x oxnpartilovpe Kot emtAbovpe Ty e€icwon:
x+2(-2)=0ex—4=0e x =+4.

B. ToH éxer AO. (+1) kawt0 S éxet A.O. éotwd x : 2+x =0 x = -2.

y. ToH éxet A.O. +1, 10 O éxet A.O. =2 kot T0 S €xet A.O. é0Tw X :
24+x+4(-2) =0 e x = +6.

Epappoyn 5.2

Na vrtoloyiotel alyeBpucd o A.O. Tov N, Tov Mn kot Tov S ot LOvToL:
a. NH, B. MnO, v. S,0
Avon
o. NH," : x4+ 4(+1) = +1 (poprio 16vrog) < x = 3.
B. MnO, : x+4(-2)=-1o x=+7.
Y. S;057 1 2x+3(-2) = -2 & x = +2.
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5.4 Tpa@n MOPLOKWY TUTIWV QVOPYOVWV XNMLKWYV EVW-
OEWV

Mio avopyovn évwon propet v OewpnBei 6TL amotedeiton otd éva OeTiicd Tpurpo
KOt VoL apvnTikO TUHHA TOL 6LVOLALoVTOL HETOED TOVG, OGTE VO TPOKDYEL pict
évoon xwplg optio.

Ta 800 avTd TPpOTH pPTopel var elvor ATOPA 1) LOVTA, PLOVOATOULKA 1) TT0-
AVOTOHLKG Kol 0 GLVOVLAGHOG TOVG pHTopel va Yivel pe Paon Tov aptBpd ofei-
dwong, TPOKELEVOL YLOL ATOH 1) TO POPTIO TOVG, TPOKELHEVOL Yia LovTa. Etot,
OV TO TPOTO THNHA, TT.X. TO A, éxel BeTikd aplOpod ofeidwong +x, eved 1o ded-
Tepo TUpa B éxer apBpo ofeldwong —y, t0te 0 poplakdg TOTOS TNG EVWOTG
eivar AyB.. Katé 1o suvdvaopd avto o (tuxov) Seiktng 1 mapakeinetar, eved
ouvifwg to BeTicd TUNH avaypaetal cuvilwg Tp@To.

TNV TEPITTMOOT TOAVATOULKOD LOVTOG 0 OELKTNG TOL AVTLOTOLYEL PIaivel
oe apévheon, ekTOG av LITAp)EL atAomoinon kot pével delktng 1 mov Tapa-
Aelmeton, omdte Qevyel kau 1) mapévleon.

Epoappoyn 5.3

No ypoupotv oL HopLaKol TOTOL TWV EVOGEWV TOL AITOTEAOVVTL ATTO:

o. Fe3* xou S B. Mg?* xau O~ y. Ca®* xou CO£~
8. Ca?* xou PO~ e. Sn** ko $%° ot. AP xou NO;
Avon

2Fe3 + 352 — Fe,S,
Mg?* + 0¥ — MgO (amlomoinon 2:2 = 1)
Ca®* + CO#~ — CaCOj; (amhomoinon2:2 = 1)
teleital and Svo artopo H 24 -
xai 8vo dropa O ko o po- 3Ca™ + 2P0 — Ca3(POy),
praog Tonog eivon HpO,. e Sn** + 2582~ — SnS, (amhomoinon 2:2=1)

ot.  AP* +3NO; — AINO,),

Ye kQmoleg TEPTTMOOELS Oev
loxVeL 1 amAonoinor, Ko-
0dg 1. TO pOpLO TOL LTTEPO-
Ee1diov Tov vdpoydVoUL auto-

> 2 ™ R

O\eg oL Tapartdve evaceLg elvat LOVTLKEG, KAAG 0 TPOTTOG AVLTOG YPOPNG HITopEi
va Loy VeL Ko 6€ OpoLoTtoALkéG evaoel. I1y. To Beukd o€ pmopel va BewpnOel
OTL TPOKOITTEL AT TO GLVSVLAGHO TV WOVTWY HY ko SO 2™, omdte TpokvmTEL 0
tOrog H,SO,.

5.5 Ovopatoloyia avopyovwyv EVWOEWV

Sy moapaypopo avtr B dodpe TN POCIKT) OVORATOAOYIXt TV XVOPYRV®DV
eVOOEWV, dSNAadT) Toug Paotkovg KavOVeg pe Toug ortoiovg ovopdlovtat. H ovo-
pHotoloyio ota eAANVIKG atokAivel oe kroto Pabpod amd tnv diebvry ovopato-
Aoyia mov kabopileton amd tn Aebvr) Evwon Oswpnrikig kot E@nppoopévng
Xnpeiag (IUPAC). Etot, evod otr diebvr) ovopatoloyia ot evioelg dStaPalovran
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amod T aploTepd pog Tor de€Ld (omd To BTk THNHA TPOG TO APVNTIKO) GTOL
eMnviKa ot evooelg doPalovtar ovvifwg avtifeta. H Bacikr ovopoatolo-
yla mepthopfdvel TG ovopaoieg TV 0Eéwv, TV fAoewv, TOV 0EELSLOV KoL TV
QAATOV.

Ovoparoroyia oEémv. Ta o€éa elvar opotomotkég evioelg Tov H pe A o

Gropa 1 ToAvatopkd tovta ko oto oroio to H avay pdpetat (cuvbwg) tparo.

Av dev vrtapyel cuppetoxr) 0EvyovoLxov TOALATOHLKOD cwpaTLdiov, TOTE TO
0&L ovopaleton pe 10 TPOOepa VIPO- akoAovBolpevo atd To OVOpHA TOL GA-
Aov tpfpatog. ILyx. HCI (vdpoxAwpro), HBr (vdpofppio), H,S (0dp6beio), HCN
(v8pokvavLo). AV 6T0 0ED GUHHETEXEL TTOAVATOWLKO CpaTiOW0, TOTE TO 0ED OVO-
paleton pe Beon to cwpatidio avtd kot Ty Aé€n o&L. ILy. HNO; (vitpiko o&d),
H3PO, (pwopopikd o&d), H,SO, (Beukd 0&v), H,CO; (avBpakiid 0€D) KTA.

Ovoparoroyia Baoewv. Xe mpodn Qaon Bo Bewprjcovpe wg Paoelg Ta
evaoelg g popeng M(OH),, 6tov M pétarro kot x o A.O. Tov petdAiov. Ot
EVOOELS VTG ovopalovTal wg LOpoEeidia Twv petdAlwv. IL.y. KOH (vdpokei-
dro Tov kaAkiov), Ca(OH), (v8pokeidio Tov acPectiov) KTA. ZTnV mepintwon mov
T0 pETOANO €xeL eplocOTeEpoLg A.O. 6To T¢A0G TNG ovopaciag topatiBetal oe
mopévleon o A.O. Tov petdAlov pe Aatwvikr apibpunon, .. n Pacn Fe(OH),
ovopaletot wg vdpokeidio Tov aidripov (III).

Ovoparoroyia aldtov. Ta dAata eival LOVTIKEG EVAOCELS GTLG OTOLX TO
Oetikd Tprpa eivon pétaddo 1 to kotdv NH, kat to avidv apétaddo 1) mtolva-
TOHLKO LOV e APV TLKO QOPTLO. ZTNV TEPITTMOT) TOL TO APVNTIKO TUNHA Elval
un o€vyovovyo, To Ghag ovopaletal g -ovyo. ILy. AgCl (yAwprovyog apyv-
pog), KyS (Berovyo xéhio), KCN (kvaviovyo kdAio), NasN (alwtodyo vatplo),
CasP, (pwopopotyo acPéoTtio), (NH,),S (Berovxo appcdyvio) kTA. Av To pétailo
éxeL meploootepovg A.O. 6To TéA0G NG ovopaciag mapatifetal oe mapévleon
0 A.O. tov petdArov pe Aativikn apibunon 1 to mpdBepa di-, TpL- KTA., T.X. N
évaworn FeCl; ovopdletan tpiylwplodyog 6idnpog 1 xAwprovxog cidnpog (III),
evo 1 évworn FeCl, ovopddeton SiyAwplovyog oidnpog 1 xAwplovyog cidnpog
(IT). Av to GAag TEpLEXEL APVITLKO TTOALATOWULKO OV, ovopaletal pe Paon tnv
ovopacia Tov moAvatoptkod 16vtog. ILy. NaNO; (vitpiko vatpro), KsPO, (pw-
opopikd ka&Alo), MgSO, (Beukd payvioro), FeCO5 (avBpaxkikog oidnpog (II))
KTA.

Ovoparoroyia oedimv. Qg ofeidia Bewpolvtal evoroelg evog oToLyeiov
pe To o€uyovo, m.x. CaO, Al,O3, FeO, Fe,05. Ovopdlovrtal wg o&eidio Tov otol-
xetov. ILy. Ta dVo mpdta ofeidia ovopdlovtal oeidio Tov acPectiov ko ofel-
dto Tov apyliiov, avtictoryo. Av to pétaldo éxel mepiocotepouvg A.O. oo Té-
Aog tng ovopaciag moapatiBeton o A.O. Tov otolyxeiov oe Tapévheon pe Aatt-
vikt) apibunon. ILy. to o&eidio FeO ovopaletor o&eidio tov odripov (II), evd
10 o€eidio Fe,O3 ovopaletor o&eidio tov oidnpov (III). Emiong, T o&eidior avtde
ovopdalovtal kot pe To Tpodepa di-, TpL- KTA., avaloya pe Tov aplbpd twv ato-
HwV 0ELYOVOL GTO HOPLOKO TOVLG TUTO, T.X. To ofeidio Fe,O5 ovopdleTon ko
Tpro€eidio Tov odrpov, to N,O5 ovopaletar mevto&eidio Tov alwtov, To CO

Amd tig Phoerg mou dev eivo
vdpokeidio petdArov 1 O
kown eivar n NH; mtov ovo-
padeton appovict.

2T yyALK& TO XAwpLov)o
vatplo, NaCl, ovopdlertar
sodium chloride (véatpro
¥Awpido 1 xAwpido Tov
vatpiov).

Emiong, d&Meg avopyaveg
EVOOELS TIOU OEV AVIKOLV
OTIS TAPUTAV®  KOTNYO-
pieg  ovopalovton cuLxvVa
pe avahloyo tpdmo, mY. N
évworn PCl; ovopdletan me-
VTaxAwpLodXog PwoPopog,
n évwon PCl; ovopaletan
TPLYYAWPLOUYOG  PWEPOPOG
ktA. Emiong, ov evooelg
Tov vdpoydvoL pe  GAAQ
otolyelor ovopalovrial g
vdpidix TOL GTOLYEiOVL, TL.X.
n évwon NaH ovopaletan
g LOpidio Tov vartpiov.
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povo&eidio Tov avBpaka), To CO, dto&eidio Tov GvBpaka KTA.

Mivakag OvopatoAoyiag

O&a (H")
Mn O&vyovobdxa O&vyovolya
HCl : vdpoyropro HNO; :  vitpukod o€d
HBr : vdpoPpopio H,SO, : 0Oeukd o€d
H,S : vdpo6belo H,PO, : ¢wcpopikd o&D
HCN : vdpokvavio H,CO3 :  oavOpoakikd o&d

Bdosig (OHY)

Ydpoteidra MetdAAwV Xwpig MétaAro
Mg(OH), : vdpokeidio Tov Mg NH; : oappovia
KOH : vdpokeidio Tov K (Awagpopeg opyovikég
Ca(OH), : vdpokeidio tov Ca Bacelg 6mwg ). OL

Cu(OH), : vdpokeidio tov Cu(Il) apiveg RNH,)

AANOTO (LOVTIKEC EVWOELC)

Mn O&vyovobyxa O&vyovolya

NaCl : xAwprodyo Na NaNO; : witpko Na
Ag,S : DOewobyog Ag K,CO4 : avBpakiko K
NH, : wwdiodyo appcdvio CaSO, : Beuko Ca

FeS : Bewovyog Fe (1) Fe(NO3); :  vitpikog Fe (III)
Pbl, : wdiovyog Pb (1) (NH,),SO, : 0Oeuko appmvio

O&csidwa (2,0,)
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MetdAAwv

CaO : o&eido tov Ca
Al,O3 @ o&eidio Tov Al
Fe,O3 :  0&eidio touv Fe (III)

ApetdAAwv
CO, Sro€eidio Tov C
CO povo&eidio tov C

nevtoeidio Tov N
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Epap

poyn 5.4

Ytov mivako tov okoAovBel va ypdiete Toug XNpLKOUG TOTOVG TOV EVHOGEMVY TTOL TPOKVITOVV JE TOVG GLV-
dvaopolg TV PETIKOV TUNHATOV TNG TPOTNG GTHANG HE TO APVNTIKE TUHHAT TNG TTPOTNG YPOHUAG.
Na onpeiooete eniong TIG OVOHAOIEG TOV EVOCEWV.

NO; | Cl™ | SO2™ | S*~ | OH™ | ClO™ | 0%~
Na*
Ca2+
Cu2+
A13+
Fe3+
H+
Aton
NO; Cl~ SOf~ | $*° | OH~ ClO™ | 0%
Na® | NaNO; | NaCl | Na,SO, | Na,S | NaOH | NaClO | Na,O
Ca®* | Ca(NO,), | CaCl, | CaSO, CaS | Ca(OH), | Ca(ClO), | CaO
Cu?* | Cu(NO,), | CuCl, | CuSO, | CuS | Cu(OH), | Cu(ClO), | CuO
A" AI(NOg); | AICl; | Aly(SOy4)5 | Al,S; | Al(OH); | AI(CIO); | Al,O4
Fe3* | Fe(NO,); | FeCl; | Fe,(SO,); | Fe,S; | Fe(OH); | Fe(ClO); | Fe,O4
H* HNO;4 HCI H,SO, H,S H,0 HCIO H,0
NO; Cl~ SO/~ s2- OH" ClO~ 0%~
Na* LTpLKd XAwprovyo Beuxod Belotiyo vOpoEeidio Tov | vtoxAwpLddeg | ofeidio Tou
VATpLO VATPLO vaTpLlo vatplo vatpiov vaTpLlo vatpiov
Ca2* LTpLkd XAwprovyo Beuxd Belotiyo vOpoEeidio Tov | vtoxAwpLddeg | oEeidio Tou
acfPéotio acPéotio acPéotio acPéotio acfPeotiov acPéotio acfPeotiov
Cul* VLTpLkog XAWPLOVXOG Oeuicog Be100x0g vdpokeidio Tov %T[OX}\O(S&LZ)_ o€eidlo Tov
b xoAkog (IT) xohkog (IT) xohkog (D) | yodkog (IT) xaAxoo (II) ns )(<H) S yoAkoo (II)
AP LTpLkd XAwprovyo Beuxd Belotiyo vOpokeidio Tov | vtoxAwpLddeg | o€eidio Tou
apyiiio apyiiio apyiiio apyiiio apytiiov apyiio apytiiov
Fe3* vLTpLkog XAWPLOVXOG Beuicog Be100x0g vdpokeidio Tov gnox}fgapt(g— o€eidlo Tov
oidnpoc () | oidnpog () | oidnpog (II) | oidnpog (1) | odripov (L) ns C(SILH)WP s odripov (1)
+ VITPLKO , e , , VITOXAWPLOSES ,
H oEh vdpoyAwplo OeLikd okd vdpbdbeto vepo oFD vepo
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NAvpéva Mapadsiypata

IMopd&derypa 5.1

O apBpog o&eidwong Tov Beiov oto Al,(SO,)5 eiva:
o —2 B. +4 y. +5 5. +6

Avon
H ocwotr emAoyn eivar 1 8.
0O A.O. tov Al eivort +3 ko Tov O eivorr —2.
‘Etot, av x 0 A.O. touv S B éyovpe:
2(43)+3(x+4(-2)) =0 © 6 +3x-24 = 0 & x = +6.

‘ HMopaderypa 5.2

Na yapoktnpicete pe X TIG TPOTAGELS TOV LVUL CWOTEG KAl e A TIG TTPOTAOELS
7oL eivon AavBaopéveg:

o. To yAwpio (Cl,) oe eAevOepn katdotaon éxet A.O. —1.
B. To Beio (S) oto H,S éxet A.O. —2.
y. To xAwpro (Cl) oto ClO5 éxet A.O. +4.
0. To Beio (S) oto Fey(SO,); éxet A.O. +6.
Aton

Ywotég eivar oL tpotaoelg B. kot 8. To Cl, oe eAetOepn xatdotaon éxel A.O.
ioo pe To 0 kot oto 16V ClO5 éxet A.O. +5.

HMopadderypa 5.3 ‘

Noa cUPTANpOGETE TIG TPOTATELG TTOL AKOAOVOOVV e TIG cwoTég AéEelc:

. O apBpog okeidwong eivar évag aptBpog mov Seiy Vel To ................. POPTIO
EVOG ... 1) TO QOULVOHEVLKO ............. EVOG ..ne. O€ PO oo e .

B. Kd&Be otouyeio oe eAedOept) ..cuveeeeenneee. éxel oaplOpod o€eidwong too pe ...... .

Y. To aAyefpLcd AOPOLOHA TV ...cevvierieiineer e OA®V TV ....... o€ pio
XNHIKT) évoorn eivat ioo pe ........ .

0. To alyePpikd GOPOLOHR TOV ..oveeiiiiiiceiees e OAWV TV ATOHWV
o€ £Val ......... elva loo pe To poptio TOL .............. .

Aton

TPAYHATLKO, POPTLO, ATOHOV, OPOLOTTOALKT, EVKOT).

KOTAOTAOT), HNOEV.

aplOpodV, o€eidwong, atopwy, undév.

< TR

opBpwv, o€eldwaong, Lov, LOVTOG.
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Hopaderypa 5.4

No yivel 1] 60OTH AVTLOTOLXNOT) TOV EVOGEW®V TNG 1NG GTNANG e TIG OVOUACiEG
TOUG OTN) 21) GTHAN.

A. | H,SO, 1. | o&eidio Tov apytiiov

B. | Ba(OH), 2. | vdpoyAwpro

I. | CO, 3. | vdpoyovovyo apyiiio

A. | AlH, 4. | Beukod oEd

E. | Al,O4 5. | do&eidio Tov avOpoaka

Z. | Al,S, 6. | VOpoEeidio Tov Papiov

H. | HCI 7. | Bewddeg apyilio

0. | Al,(SO3)5 8. | Bewovyo apyiiio
Avon

A-4, B-6,I-5, A-3, E-1, Z-8, H-2, ©-7.

‘ Hoapaderypa 5.5

No vtoloyicete Tov aplBpod 0&eidwong Twv oToLYELWV OTLG TAPAKATW EVOCELS:
a. tov N otig evwoelg: NHj, N,O, NO, N,O3, Ba(NOs),

B. tov C ot evooeig: CHy, CH;0H, HCHO, CHCl;, CCl,

Avon

Awadoyikd: —3,4+1,+2,+3,45.

B. Awdoxikd: —4,—-2,0,+2,+4.

R

‘ Hopd&derypa 5.6

Na vroloyicete Tov aplOpd oeidwong twv {nTodpevwv otolxeiwy 6Ta Topa-
KATW WOvToL:

a. tov C 610 COZ™
B. tovIotolO;
Y. touv S oto HSO35

Aton

Kataotpdvovtag tig katdAAnieg alyePpikég eElodoelg vtohoyilovpe:
o +4, P.+5 o y.+4.

‘ Hopdaderypa 5.7

Aivovtot ot €€NG XNHLKEG EVAOOELS:
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i.  xAwplodyo payvrclo ii. vdpoyboplo
iii. viTpo vatplo iv. v8pobelo
v. Beuxd acPéotio vi. o&eidio Tov kaAiov

o. No yp&ete TOUg XNHLKOVG TOTOVG TWV TAPATAV®D EVOCEWV.

B. No xopaktnpioete Toug SeOHOVG OTIG TOUPATTAV®D XNHULKEG EVOCTELS WG LOVTL-
KOUG, TOAWHEVOLGS 1] 1N TTOAWIEVOLG OHOLOTTOALKOVG.

v. Toteg amod TIg TopamAve XNILKEG EVOGELS AoTEAODVTOL OO HOPLAL;
Avon

o. i. MgCl,, ii. HF, iii. NaNOs, iv. H,S, v. CaSO,, vi. K,0.

B. i. MgCl, Iovtikn (pétadro pe opétarro), ii. HF molwpévn opotomoiik,
iii. NaNO; ovtikr) (dhag), iv. H,S molwpévn opolomoAikr) (apétadAar pe-

a0 Tovg), v. CaSO, vtk (dhag), vi. K,O wovtikr (pétaddo pe opé-
TOANO).

Y. Ot (opotomoiikég) evooelg HF won H,S.

Mopdaderypa 5.8

No ypdete Tovg HOpLotkOVG TOTOVG TOV EVOGEWV:

1. YAwprovyo acPéotio 11. o&eidio Tov vatpiov

2. 1wdLov)0 K&ALO 12. Bpoprodyog Yevddpyvpog
3. vdpokeidio Tov acPectiov 13. pwo@POpPLKO payVrGLo

4. VITpLKOG APYLPOG 14. vdpo6betlo

5. xAwpukod kbAlo 15. @Boprovyog poAvPdog (II)
6. Belovyo0 payviolo 16. alwtolyo apyiiio

7. avOpakikd vaTplo 17. OCEPOPLKO OPPDOVLIO

8. Beuxd apyilio 18. xvaviovyo KGALo

9. Beukog oidnpog (II) 19. Y Awpikd acPéotio
10. avBpaxkikod apyiiio 20. oppwvio

Avon

1. CaCl, 9. FeSO,

2. KI 10. Al,(COg3)4

3. Ca(OH), 11. Na,O

4. AgNO; 12. ZnBr,

5. KClO4 13. Mgs(POy),

6. MgS 14. H,S

7. Na,COs, 15. PbF,

8. Al,(SO,), 16. AIN
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17.
18.

(NH);PO,
KCN

19.
20.

Ca(ClOy),
NH,

‘ Hopdaderypa 5.9

No ypdyete Tovg pHoplorkodg TUTOVG TV EVOGEWV:

1.

-
e

S A C

K,O
Ba(OH),
Nal
CaCl,
HCIO4
Al,S,
Zn(NOs),
FeBr;
NH;
MgO

Adbon

ury
e

S U A

o&eidlo tov kaAiov
vdpokeidio Tov Papiov
twdlovyo vaTpLo
xAwplovyo acPéatio

X AwpLKod 0ED

Belovyo apyiiio
VLTPLKOG Pevdapyvpog
Bpwpovyog cidnpog (III)
Opp@Via

o&eidlo tov payvnoiov

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ca(NO3),
CaCO,
NO,
CuOH
(NH,),50,
FePO,
KNO,

H,S
H,PO,
HCN

VITpIK6 acPéoTio
avBpakikd acPéotio
do&eidio Tov alwtov
vdpokeidio Tov yaAkoo (I)
Beuicd app@vio
PwoPopLkog oidnpog (III)
VLTPLKO KGALO

v3po6betLo

PWoPOPLKO 0EL
vdpoKvLAVLO
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Epwtnosig - Aoknoelg - NpoBAnuata

5.1 T va ypdyovpe 6woTé TO HOPLotKO TOTTO PLG
€vwong ov amoteleiton amd dvo otolyela mpémel
vo yvwpilovpe:

o. toug polLkovg apLBpovg Twv oToxeiwy

B. Toug atopkois aptBpovg Twv otolxeiwy

Y. Toug aptBpovg okeldwong TwV oToLyElWwV
o.

TIG LTOULKOTNTEG TWV GTOLYELWV

5.2 To 16v NH," ovopddetou:

o. OPPOVLO
B. vitpkod
y. avBpoikod
o.

Osukod

5.3 To vdpdbero eiva éva Svooopo SNANTNPLOSEG
aépro. O xnULKoOg Tov TOTTOG elva:

a. H,S

B. SO,
y. SO;

8. H,S0,

5.4 Tov 130 cudva o Meydhog AABépTog ko o
Ramon Lull mapackedacav kot mepiéypofov évo
VYPO pe Béppavon evog OpLKTOL TTOL TEPLELXE VI-
TPLKO KAALO KoL évor KEPApLKO LALKO kal To vypod
avtd TO ovopaoov «loXvpd vepd» (aqua fortis).
[ToAb apyotepa Ppébnke o TOMOG TOL LYPOL CLL-
100 mov eivow HNOs. ITog ovopdleton otn xnpeio
TO LYPO AVTO;

o. VITpddeg 0€D

B. vrovitpwdeg 0D

Y. vdpalwTikd 0ED

5. vitpikod o&d

5.5 H évwon Na,SO, ovopaletat:

a. Beovy0 vatplo 1§ covAyidio Tov vartpiov
B. Beuxd vatplo

y. o&eidio Tov vatpiov

S.

OeLcddeg vatplo

5.6 Tlowx o6 TIC £VAOOELG TTOL akOAoVOODVY eV Te-
piéxer O oTo popLod tg;

. VdpoyAwplo

B. ewopopikd oD

Y. Oeukod o&d

5. vitpko okd

5.7 H xown ylwpivn eivar Sidhvpo NaClO oto
vepo. H évwon avtn ovopdletot:

o. xAwplovyo vaTplo

B. vdpoxAwplid 0EL

Y. LTOYAWPLOSEG VATPLO

5. YAwpwdeg vatplo

5.8 Na vroloyicete Tov A.O. Twv oTOLYEIWOV OTLG
TOUPUKAT® EVOOELS:

a. tov S 6to Na,SO,

B. tov N oto KNO;4

y. tov P oto H3PO,

5.9 Aivovtar T 16vra Mgt pe nlextpoviakd

Sopry K(2) L(8), To 16v S?~ pe nhektpoviaky Sopn

K(2) L(8) M(8), kabdhG koL T0 TOAVATOHIKS LOV

NOs'.

a. Na npocdiopicete Tig Oéoelg Twv otorxeiwv Mg
Kot S 6Tov TEPLOdLKO TTvaKAL.

B. Na ovopdoete To mTOALATOpLKO 1OV NO5 .

v. Iotot ot poprakoi TOTOL TV EVHOGEWV TTOL TTPO-
KOTTOLV e GLVSVLAGPS i. Tov Mg?* kau Tov S%7,
ii. Too Mg?* kot Tov NO5 ™ xafag ko iid. Tov HY
pe To NO5'.

8. No ypopolv oL 0VOpaGieG TV TAPATAV® EVEH-
CEWV.

5.10 Aivovtatl ot e€fg xnuikég ovoieg:
I,, NaF, HCI kou CaCl,,

a. No ovopaoete TIg Topamdve ovcieg.

B. Na meprypdyete To €idog Tov deopob oe kabe-
Jd oo TG Tapamtéive Oucied.

Y. Amo TIg ovoieg aUTEG Vo eTIAEEETE EKELVT/EG TTOV
elvol otepen/ég pe YnAd onpela THENG.
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5.11 Aiveton o mopakdto Tivakag:

BrO, | COZ™ | HSO, | SO |OH | I” | 0%

K* €)) &) 3) 4 ONNEORNG!

Ba** | (s) ) (10) 1y | 12) | (13) | (19

Cu* | @15 | «e) an | a8 | 19 | o | 21

Fe?* | (22) | (3) 29 | @5 | @6 | @D | 28

AP | (29) (30) (31) (32) | 33) | 39) | (35)

H" | 36 | 37) G38) | (39) | 40) | (a1) | (42)

. Na ypayete yia kdbe apibpd tov avtiotoryo
popLako TOTO.

B. No ovopdoete Tig 42 eVAOOELS TOV TLVAKA.

5.12 Noa ypéyete Toug poplorkoe TOTOVG TV ot
PUKAT® EVOOEWV:

1. o&eidro Tov poAvPdov (II)
2. o&eidro Tov xpwpiov (VI)

3. vOpokeidio Tov vikeliov (II)

. YAwplovyo poyvrolo

. LTToXAwpPLwdeg acPéotio

. o€eidlo tov kaooitépou (IV)
. oavBpacikog poAvpdog (II)

. TeVTOEELdL0 TOL PWGPOPOL
. VLTPLKOG Pevdapyvpog

10. St pOHULKO KAALO

O 0 NN N 1 e

11. vteppoyyavikd kALo
12. xvoviovX0 pHOYVHGLO
13. Oe10deg aoPéotio

14. emtetapto€eidio Tov 61d1pov

5.13 Noa yp&yete Toug XNHLKOVG TOITOVG TWV EVEH-
CEWV:

. Oerolyo app®vIo
B. Beukd oppovio

Y. VITPLKO QPHOVIO
o

. PWOCPOPLKO OPPDOVLO
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®UANo Epyaoiag 5.1
Ap1Opnog o€eidwong
[TPATIEZA @EMATON]

TG TApaKAT® epwTNoelg A - A va emAéEeTe TN OWOTH ATTAVTNOT).

A. O apBpdc okeidwong tov yAwpiov (Cl) , otnv évwon HCIO eivou:

o —1 B. 0 y. +1

B. O apiBpog o&eidwong tov payyaviov (Mn) oto 10v MnO, eivau:

o +2 B. +7 y. 0

I. O apBuog o&eidwong tov alwtov, N otnv évwon HNO; eivou :

o +5 B. =5 y. 0

A. O apiBpog ofeidwaong Tov ypwpiov (Cr) oto CrO2™ eivou:

a 0 B. +3 y. +6

E. No vroloyicete Tov aplOpod ofeidwong tov N o1ig evwoeig: NHi, NO,, HNO;3 ko oto 16v NO, .

2T. Na yp&yete ToUg LTOAOYLGHOVG GUG YL TOV TPOGILOPLEHO ToL aptBpod ofeidwong Tov GvBpaka oTLg

evooelg: CO, H,COs.
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®UANo Epyaoiag 5.2

Ovopatoroyia 1

[TPATIEZA @EMATON]

Noa ypagpoiv oL ovopacieg oTIg evidoelg Tov akoAovfovv:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ba(OH),

NaOH

. NH,

H,SO,

. HBr

. Na,S

BaCl,
CaCl,
NaCl
Al(OH)4
KBr

Nal
Ca(OH),
ZnCl,
KI
FeCl,
HCl
HNO;4

K,S

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

CO,
Mg(OH),
CaSO,
Na,CO4
H;PO,
CaCOg4
NH,CI
AgNO;4
NH,NO4
HI

KOH
Ca(NOy),
MgCO;4
KNO,
Cas(POy),
Zn(NO;),
(NH,),S
NH,Br

K,O
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®UANo Epyaoiag 5.3
Ovopartoloyio 2
[TPATIEZA @EMATON]

A. Noa ypa@o0v oL xnitkol TOTOL TV TOPUKAT® EVOCEWV:

1. YAwpLoUyo OPPOVLO 6. BeLko oED

2. vdpo&eidio Tov acPectiov 7. vVOpokEeidio Tov poyvnaoiov
3. o&eldio Tov vatpiov 8. vitpik6 okl

4. avBpakikd o€ 9. avBpaxkiikd vaTpLo

5. vitpikd acPéotio 10. d1o&eidro Tov avBpaka

B. No cUPTANp®OCETE TOV TOPOKAT® TLVAKA [LE T OVOHOTO TWV TTAPAKATW EVOCEDV:

Xnuikog tomog Ovopa
o | H,S0,
B. | Ca(OH),
y. | AgNO;
6. | K,0

I'. Aivetou o mopakdtw mivokog:

S2- NO; OH~
Na* (1) (2) (3)

Na ypd&yete tov aptBpd ko dimAa to xnpkd 10O Kot To Ovopa K&be XNULIKNG VOGS TOL WITopel va
oxnpatiotel, cuvdvalovtog ta dedopéva Tov TvVOKO.
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®UANo Epyaoiag 5.4
Ovopartoroyia 3
[TPATIEZA @EMATON]

A. Noa cuopmAnpooete To keva kKaBe 6TAANG pe TO XNHLKO TOTO TNG £€VWGTG OV KLVTLOTOLYEL.

Ovopaoio Xnpukog TOmog

a. | XAwplovyxo acPécTtio

=

Y8pokeidio Tov odripov (II)

Y. | Awkeidio Tov avBpaka

B. No cupmAnpooete to keva kaBe oTHANG He TNV OVORAGLX TG £€VWGTG TTOL VTLoTOLXEL oe K&Be GTrAN.

Xnpucog tomog Ovopaoio
o. | Mg(OH),
B. | Na,S
y. | K;SO4
6. | CO,
E. HBr
¢. | NH,CI
n. | KNO;

I'. Alveton o Topokdte Tivakog:

cl- SO/~ NO;
NH,' (1) (2) (3)

Na yp&yete tov aptBpod ko dimAo to xnpikd 100 Kot To Ovopa K&be XNULIKNG VOGS TOL UITopel va
oxnpatiotel, cuvdvalovtag T dedopEva TOL TLVaKaL.
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®UANo Epyaoiag 5.5

Ovopatoloyio 4

[TPATIEZA @EMATON]

A. Noa cuopmAnpooete T keva kKaBe 6TAANG pe TO XNHLKO TOTO TNG £€VWGTG TTOL KLVTLOTOLYEL.

Ovopoaoio Xnpkog TOmog
o. | Ydpo&eidio Touv vatpiov
B. | XAwprotyog xarkog (II)
v. | YOpbbero
6. | O&eidio Tov acPeotiov
e. | XAwplovyo k&Alo
ot. | Ydpo&eidio tov yaikov (II)
C. | Awokeidio tov avBparko
n. | Yopokeidio tov kahiov
0. | XAwprovyog oidnpog (II)
L. | vdpoPfprpto
. | Movo&eidio tov avBparo
. | YOpokeidio Tov payvnoiov
vy. | AvOBpaxkikd acPéotio
18. | Awo&eidio Tou Beiov
te. | vdpoiwdLo
wt. | Pwcpopikd o€
. Bpwpiotyo payvrolo

B. Noa cupmAnpdoete ta keva k&Be oTHANG pe TNV ovopacio Tng éveong Tov avtiotolxel oe kdbe oThAN.

Xnpkog tomog Ovopaoia
a. KOH
B. | Na,SO,
y. | CaCl,
6. | CO
e. | HNO;
ot. | NH,Br
C. | Mg(NOy),
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®UANo Epyaoiag 5.6
Ovopatoloyia 5
[TPATIEZA @EMATON]

Sovdvalovtag ta dedopEva TV TLVAKWVY oL akoAovBoOV va Ypayete SimAa artd Tov Kabéva Tov YMpLKo
TUTTO KaL TO OVOpX K&Be YMULKNAG £VWOoTG TOL PITOPEL VO OYNHATIOTEL.

_ - _ (1)
Cl S NO; 2
e o @ &) (2)
(3)
- o5 o (1)
I 4 3
T o @ &) (2)
(3)
- e o (1)
I 3
o 0D > = (2)
(3)
o o7 o (1) e
— 2 3 (2) ot
Cu (1) (2) (3)
(3)
- o7 o (1) e
4
RE 0D @ & (2)
(3)
o o5 o (1)
— 2 (2) e
Mg (1) (2) (3)
(3)
o YR o (1)
= 3 ) T
Al (1) (2) (3)




130 Kep. 5 Ovouarodoyia avipyavewv evidoewy
®UANo Epyaoiag 5.1
Kepdrona 2 - 5
Alxohoeldég mov e€dyeton amd Ta YUAAA TTOAADV PLTOV (TT.X. TOL KOTTVOD) KoL
N 1 XPNoTn NG oxeTileTal e KOPKIVO TV TVELROVWV KaBKOG kot PA&Peg otnv avar-
‘ ! ITI TVELOTIKT] 080, TOV OLGOPAYO, TO GTOHAYL KTA. TV Komviotdv. H ynuikn tng
P CH, dopn Ppébnke To 1895 ard tov Adolf Pinner.
N H ocvotnpatikr g ovopaoio eivor 3-(1-pebvlo-2-tupoAidivoro)moptdivn.
Me moto 6vopa elvat YvwoTh 1) ovsia auTh);
[EKTOX AIATONIEMATOX]
Oépo A

[N TIg TapakATe epwTroelg ToAAaTAnG emAoyng A.1-A.4 ypayte Tov aplBpd g epoTnong kot dimha to
YPOHHO TTOV AVTLOTOLYEL OTT) CWOTH ATAVTNOT).

A.l.

A.2.

A.3.

A4.

Y ol oo To mapakatw (evyn avtioTolyel 1) Wi nAekTpoviakn dour;

o.

B.
Y.
S.

Y10 ;Na” kot 610 oF ™
11 9
210 gO ko 670 1S

»10 1,Mg?* ko 610 gF
210 13A13+ KXL OTO 11Na

Ta otolyeio Tov ePLOdLKOD Tivaka oL PplokovTal KATd HRKOG TNG LG KATaKOPLPNG OTHANG TOV
gxouv:

o.

B.
Y.
5.

TOPOHOLEG LOLOTNTEG
TOPOTTATOLO ALTOULKO aplOpod
ToV 1310 aptBpd NAekTpovIaK®OV oTIPAdwV

NV i81a aTopIKT) oK Tive

T a6 ta Tapakdte wyvel yia v évoon NaCl (yAwprovyo vatpro);

o.

B.

Y.
d.

Eival aéplo copa otig cuvnbiopéveg ouvOniec.

Eival wovtikn évwon kot oxnpatiletol pe petopopd nAektpovinv amd ta dtopa tov Cl oto dtopo
Tov Na.

Eivai ovtikn évoon ko oxnuatiletol pe petapopd nAektpoviov ommd atopo Na oe dropa Cl.
Eivot opolomolikr) évewor) kot emopévog atoTeAeiTaL atd pHoOpL.

Ot atopkoi apiBpol Tov Na kot tov Cl eivon 11 kou 17 avticTouyo.

[Toca nAekTpOVIX TTPETEL VO XAGEL T} VO TTAPEL TO ATOHO TOV 5,Ca OCTE VO ATTOKTHGEL SOUT EVYEVODG

aepiov;

a. Na ydoel 2.

B. No maper 2.

y. Noa mépet 6.

6. Noa xaoel 2 ) va mapel 2.
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A.5.

Na avtictoiyroete ta Ovta g othing (I) pe tnv ovopacia tovg otn othin (II).

ItAn I YtAAn II
A. NO;” 1. vdpokeidio LoV
B. COs5 ™ 2. OHPLOVIO
I. SO/~ 3. PWOPOPLKO LOV
A. POS ™ 4. VITPLKO LOV
E. OH" 5. avOpakiko 1ov
Z. NH, 6. Beukod 1OV

A.6. No yopoktnpicete TIg TpoTACELS TOL akoAovBoOV WG cwaTég (X) 1) AavBacopéveg (A). Aev amonteiton

aLTLOAOYNOT).

a. O vopog tng meplodikotnTag Twv oTolyeinv diatvmovetor og e€ng: «H ynukn cupmepipopd twv
otolyeiwv eival mepLlodiky cLVAPTNOT TOL ATOULKOD TOVG apPLOpoD (Z)».

B. To xAopro (Cly) oe ehetBepn katdoTaon éxet A.O. —1.
. Ouopilovtieg oelpég Tov mePLodikol Tivoka oVopAlovTal OpAdEG.
5. Ot opotomoAikoi deopol propet var eivan asthot, Surhol 1) TpLAot.
e. H nAextpoapvnrikdtnta eival éva HETPO TNG LKAVOTNTORG VOGS ATOHOV VO EAKEL TO KOLVO (eDY0G
nNAekTpoviewv 0Tav evoveton pe GAAo &Topo.
Oépo B
B.1. To &topo tov Beiov (S) éxel 6 nhextpovia otnv eEwtepikr) tov oTiPdda, 1 omoia éxeL n = 3. Ilotog eivart
0 XTOMLKOG apLlOpOC Tou S;
B.2. Ilotog eivat 0 atopkcdg aptBpog Tov ototyxeiov mov Pploketoal:
. Xt 2n mepiodo ko otnv IVA (141) opdda.
B. Ztnv 3n mepiodo ko otnv VIIA (171) opdda Tov meplodikod mivaka.
B.3. Noa vroloyiototv alyefpikd ot A.O. twv ototyeiwv S, Mn, Cr ko N oT1g €€NG evOoELg Kol LOVTOL:
o. H,SO,
B. KMnO,
v. Cr,02~
8. NH,
B.4. To xatidév X?* ko 1o avidv W~ éxouv Tov 810 apldpd nAeKTpoviey e TO eVYEVEG AéPLO {gAT.

o. Iloieg oL nAextpoviakég Sopég TV atopwy Twv X kot ¥;

B. Xe moleg opddeg kol oe moleg mEPLOdOLG arvikoLV Ta aTotyeia X kot W
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Oépa I’

No petopépete 0TO YPATTO GAC TOV TLVOKX TTOL OKOAOVOEL AVOry pAPYOVTAS TOVG XNHLKOVG TUTOUG TWV EVHD-
OEWV OV TTPOKDITTOLY HE TOVG GLVIVAGHOVG TV DETIKOV TUNHATOV TNG TPOTNG GTAANG HE TA XPVITIKA

THIHOTO TNG TPOTNG YPAPUNG.

NO; | Cl™ | SO2™ | 87 | OH™ | 0%~

Cu2+
Al3+
H+

Otpoa A
Na e€nynoete Tov TPOTO GYNUATIOHOD TV TAPAKAT® EVOCTEDV:
a. K,S
B. MgF,
y. Al,O4
6. MgO
e. CO,
ot. NH;

Atvovtou ot atopkoi apiBpot, K:19, S:16, Mg:12, F:9, Al:13, O:8, Mg:12, N:7, C:6.
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Amavtnoelg - Aboelg oTig Epwtnoelg - Aoknoelg - MNMpoPAnpata
KepaAaio 5

51y 5. vVdpoEeidio Tov KaAiov
59 o 6. Lwdlovyo K&ALo

7. o&eidio tov kaAiov
5.3 8. Bpwpikd Papro

9. avBpaxkikd Pfaplo

5.4
10. 6€wvo Beukod Papilo

o
)

55 B 11. Beuxo Papilo
o 12. vdpokeidio Tov Papiov

13. wwdovyo Pépro

5.7 y 14. o&eidio tov Papiov

15. Bpwptkog xakog (I)

16. avBpakikog yohkog (I)

5.6

5.8 a. +6, f. +5, y. +5

5.9 a. Mg: K(2) L(8) M(2) &pa 21 opéda, 3n mepiodog 17. 6€wvog Beukdg yorkog (I)
S: K(2) L(8) M(6) &par 161 opdda, 31 mepiodog 18. Beucdg xohkog (1)
B. vitpikod OV 19. vOpokeidio Tov yaAko (I)
y.1i. MgS ii. Mg(NO,), iii. HNOg 20. 1wdovyog yohkog (I)
4. i. Beovyo payviolo ii. vitpikd poyvrolo iii. vitpukd o€d 21. o&eidio tov yahkoo (I)
22. Bpwpikodg oidnpog (II)

5.10 o G

, , , o, , 23. avBpakikdg oidnpog (ID)
o. Ico&f), @Boprovyo vatplo, vEpoxAwpLKd 0ED, YAwpLlovyo 24. 6Ewoc Beurée oidnpoc (IT)

cifoie 25. Beukog oidnpog (1)

B. opolomoAikdg, LOVTLKOG, OPOLOTTOALKOG, LOVTIKOG

v. NaF xai CaCl, 26. vdpokeidio Tov adrpov (II)

27. wdovyog cidnpog (II)
28. okeidio Tov odrpov (1)

5.11
29. Bpopikd apyilio
o. 1. KBrO, 22. Fe(Br0Os), 30. avBpokikd apyiiio
2. K,CO,4 23. FeCOs 31. 6€wo Beuxod apyidio
3. KHSO, 24. Fe(HSO,), 32. Beuxod opyidio
4. K,S0, 25. FeSO, 33. v8pokeidio Tov apythiov
5. KOH 26. Fe(OH), 34. 1w8100x0 apyidio
6. KI 27. Fel, 35. o&eidio Tov apytriov
7. K,0 28. FeO 36. Bpwpikd oED
8. Ba(BrOs), 29. Al(BrO;); 37. avBpaxkikd o€l
9. BaCO;, 30. Aly(CO;)s 38. Deukd okd
10. Ba(HSO,), 31. Al(HSO,) 39. Qewko oED
11. BaSO, 32. Aly(SO,); 40. vepd
12. Ba(OH), 33. Al(OH) 41. v3poiGdio
13. Bal, 34. All; 42. vep6
14. BaO 35. AL,O; '
15. CuBrO, 36. HBrO; 5.12
16. Cu,CO;4 37. H,CO; 1. PbO 8. P,05
17. CuHSO4 38. HZSO4 2. Cro3 9. Zn(N03)2
18. Cu,SO, 39. H,S0, 3. Ni(OH), 10. K,Cr,0,
19. CuOH 40. H,0 4. MoCl 11. KMnO
20. Cul 41. HI e RV
i o 42, H,0 5. Ca(ClO), 12. Mg(CN),
6. SnO, 13. CaSO4
B. . Bpwhikod k&0 7. PbCO4 14. Fe;0,

. avBpaxikd k&ALo
. 6Ewo Beukod kdAo
. Beukod kaio

B W N e
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Anavtioelg - Aboelg ota POAAa Epyaoiog

KepaAaio 5

®OAMo Epyaoioag 5.1 35. witpkdg Yevddpyvpog

36. Oeo0)0 oppOVIO

A.y B.p T.a Ay E.—3,+4,+5,+3 ST.+2,+4 Z.+6,—3 37. Ppwpiolyo appovio

38. o&eidio Tou kaAiov

®OAMo Epyaociag 5.2

W oW W W W NN NNNNNNNDDL R e e e e e e e
PO R R S0 ®NAT R ON RS L %GR WD RO

P eI PE

vdpoteidio Tov Papiov
vdpokeidio Tov vatpiov
OpHOVi

Beuxod o€d

vdpofpwpLo

Belotyo vatplo
XAwpLovyo PapLo
XAwpLovyo acPéotio
XAwpPLovyo v&TpLo

vdpokeidio Tov apyLiiov

. Bpoprovyo kaAo

twdovyo v&Tplo

. Vdpokeidio Tov acPeatiov

. xAwprovyog Yevdapyvpog

1wdtovyo kAo

. xAwprovyog oidnpog (II)
. vdpoxAdplo

. VITpLKO o€

. Betovyo k&0

. dwo&eidio tov avBpaka

. vdpokeidio tov payvnoiov
. Beuxd acPéotio

. avBpaxikd vatplo

. POoPOPLKO 0EL

. avBpaxikd acPéotio

. XAwplohyo OPHOVLIO

. VLTPLKOG APYLPOG

. VITPLKO OHHOVIO

. Vdpoidio

. dpokeidio Tov Kahiov

. vitpkd acPéotio

. avBpokikd Hoyvrolo

. ViITpKo KdAlo

. pWoPopLkd acPéctio

®OAMo Epyaoiag 5.3

A. 1. NH,Cl 6. H,S0,
2. Ca(OH), 7. Mg(OH),
3. NaO 8. HNO,
4. H,CO, 9. Na,COs
5. Ca(NOy), 10. CO,
Xnpikdg tomog | Ovopa
a. | H,SO, Bz11k6 0ED
B. | . | Ca(OH), vdpokeidio Tov acPeotiov
v. | AgNO; VLTPLKOG APYLPOG
8. | K,0 o€eidLo Tov kaAiov

I. (1) Na,S 0er00x0 vatpro, (2) NaNO; vitpikd vatplo, (2)
NaOH vdpo&eidio Tov vatpiov

®OAMo Epyaciag 5.4

A.

Ovopaocia Xnpucog TOIog
a. | XAlwplovyo acPéotio CaCl,
B. | Ydpo&eidio Tov cidripov (II) | Fe(OH),
y. | Awok€eidio Tov dvBpoaka CO,
Xnpkog tomog | Ovopacia
. | Mg(OH), vdpokeidio Tov payvroiov
B. | Na,S Belotyo vatplo
v. | K,SO, Be1kd kA0
5. | CO, Sro&eidio Tov avBpaka
e. | HBr vdpofpopLo
C. | NH,CI] XAWPLOYO APUUDVLO
n. | KNO, VITPLKO KAALO
(1) NH,l xAwprovyo appmvio
(2) (NH,),SO, 6eukd oppmvio
(3) NHNO; witpkd appodvio
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®OAo Epyaoiag 5.5 ’ Br- CO5*" OH"
Li* &) (2) (3
. 1Dbr WHLOVYO ALULO
A (1) LiB pwpovyo A
(6] i X 0G TV
o Ygssg:;?o oL vaTpiov Nzg:log s @ LECS O(V@pO(KlKé oo
B. XAwprodyog xeAxog (1) CuCl, (3) LiOH vdpokeidio Tov Abiov
Y. Ydpo6beio H,S
3. OEeidio Tov acPectiov CaO Clr SO2~ NO;~
& XAwpLovyo kdAto KCl1 ’ Cu® (1) 2) (3)
oT. Y8pokeidio tov yahkoo (II) | Cu(OH), ) )
L. Aro€eidio Tov avBpoaka CO, (1) CuCl; xAwplovyog xarkog (IT)
n. Ydpokeidio tov kakiov KOH (2) CuSO, DeLdg XoAKog (II)
0. XAwprovyog oidnpog (II) FeCl, ) )
v v8pofppio HBr (3) Cu(NOj); wvirpucdg xahkog (IT)
o Movokeidio Tov avBpaka Cco
1. Ydpokeidio tov payvnoiov | Mg(OH), I SO42 B OH"
y. AvOpaxikd acBéotio CaCO4 ’ Ca%* (1) (2) 3)
9. Aokeidio tou Belov SO, ]
e | udpoiddio o (1) Cal, wwdovyo acPéotio
wt. | Pwogopukd ofd H;PO, (2) CaSO, Beuxd acPéotio
. Bpowpiovyo payvioilo MgBr. , ,
TR P e (3) Ca(OH), vdpokeidio Tov acPectiov
B.
Xnpikog tomog Ovopoacio = — =
o. KOH V3poEeidio Tov Kahiov Cl PO, OH
B. Na,SO, Oeukod vatplo ’ Mg2+ (1) (2) 3)
z' EZCIZ X)\wpgl O’ZXO oop ?Gglo (1) MgCl, yAwplrovyo poyviclo
g povo€eidio Tov GvOpaka
e HNO, VITpLKS 0ED (2) Mgy(POy); pwopopikd payvicto
or. | NH,Br Bpwjovyo appovio (3) Mg(OH), vdpo&eidio Tov payvnoiov
¢ Mg(NO;), VITPLKO POy VIGLO

PVAAo Epyaoiag 5.6

cl S?2- NO;
| za® @ ) 3)
(1) ZnCl, xAoprodyog Pevddpyvpog
(2) ZnS Beovyog Yevdhpyvpog
(3) Zn(NOs); witpikdg Yevddpyvpog

Br PO~ NO;
[ Ee* @ 2) 3)
(1) FeBr; Ppwpodyog oidnpog (II)
(2) FePO, ¢wopopikdg cidnpog (III)

(3) Fe(NO;);

vitpkdg oidnpog (1)

cl CO4%~ OH"
| A ©) ©) ®)
(1) AICl; yAwprovyo apyilio

(2) AlL(CO;),

(3) Al(OH),

avBpaxkiko apyiiio

vdpokeidio Tov apyLiiov
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Amavtnoelg - Aboelg ota Alaywviopota

KepaAaio 5

Awyoviopo 5.1 B.4. a. X: K(2) L(8) M(8) N(2), ¥: K(2) L(8) M(5), B-X:2n
opdda, 4n mepiodog, W: 151 opada, 3n mepiodog

Oitpa A O¢po I’

Al-a., A2.-a, A3.-y., Ad -« BAéme epappoyr 5.4

A5 A.-4., B.-5., I.-6., A.-3., E-1., Z.-2. Otpo A

A6. a.-Z, B.-A, y.-A, 8.-2, &-2 p g p g
Ta o, B., Y., KoL d. elvot LOVTIKEG EVOCELS, TAL €. KOl OT. €lval

Oipa B OHOLOTTOALKEG.

B.1.16 B.2.a.6, B.17 B3.o. +6, P.+7, y.+6, 8.-3 BAéme epappoyég 4.2, 4.3, 4.4 xou mapddetypo 4.6






To okobpLacpa TOL 6181 pov
etvo par xnpuer avtidpoom.

Kepdharo 6

XNMLKEG AVTIOPATELG

6.1 XnUKEG aVTIOPAOELG - XNMLKEG E§LOWTELG

Xnpikég avtdpacelg ovopAlovTaL Ta XNHLKO GOLVOPEVX KATA Ta oTolo opl-
OHEVEG APYLKEG XTHLIKEG EVWTELS TTOL OVOUALOVTOL XVTIOPO VT PHETACYNHATI-
Covton TEALKGA O€ VEEG YMHLKEG EVOCELS TTOL OVOHALOVTOL TPOIOVTAL e SLapo-
PETLKEG LOLOTNTEG.

Ka&Be ynuikn avtidpoaon cupPolrileton pe pio xnpikn e€lcwon otnv omoio
ePPovilovTon To aVTIOPOVTL KO TPOLOVTA THG avTidpaong, pe éva fédog (—)
ovapecd Tovg. Mia ynpikr e€lowon meptAapPdvel Kot Tovg KATAAANAOLG oU-
VTEAEOTEG [lE TOVG OTTOLOVG ETMLTUYYXAVETAL 1] 1I606TAONIoN p&lag, N e€lowon
dnAadn) Tov aptBpot TV atopwv kabe GTolXEloL 6T AVTLOPOVTA KO TO TTPO-
iovta. Ilpémel va onpelwdel 6TL To €idog kot 0 aplOpodg TV ATOPWY GTA AVTL-
dpwvta kot ta TpoidvTa elvat To d10, atAd aAldlel o TPOTOC He TOV 0Ol
EVOVOVTOL, HE QTOTEAEGHA TNV TOUPAYWYT] COUATOV pe SLoupopeTikég OLOTN-
TEC.

INo mapaderypo av avtidpdcovv to Hy pe to O, B oxnpatiotel HyO ko
TO PaLVOpEVO ovTO GLPPOAL eTan pe TN YMULkT e€lcwon:

2H, + O, — 2H,0

H e€lowon avtn deiyvel ol elva Tar avTdpOVTA KL TO TPOLOV TNG AVTi-
dpaong kot oTnv omola éxel yivel kat .oootdBpion palag dote o aplOpog twv
aTOp®V K&Oe oTolyelov va eival 160G 0T AVTIOPOVTA KAL T TPOLOVTAL. XTNV
TPOKELEVT) TepinTwon Oa mpémel va Pédovpe cvvtedeotr) 2 oto HyO dote va
yivel e€lowon twv atopwov O kot aTn cuvéxelo cvvtedeotn 2 oto Hy dote va
yivel e€icwon kot Twv atopwv H.

H napandve e€icwon amd mtAevpdag .oootdduiong palag propel va ypopet
Ko g e€Ng:
1

Avtdg o TpOTTOG Ypopng dev elval amtdALTA cwoTOG, KaBDS dev popet va
oupTTePLAapPAVEL T GUPHETOXT «HLEOU» popiov O,. AV Kol EVaG KAXCHATIKOG

139
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ovvteleoTr|g eivor atodekTOG o€ Sratopkd (Kupiwg) oTotyela, eival evtovTolg
QUTTOYOPEVTLKOG £VAG KAXGHATIKOG GUVTEAEGTIG O€ XNHLKEG eVOTeLs. I'evikd, Oo
TPOTLHOVHE OL GUVTEAEGTEG G pia XNHLKT) e€lowaoTn va elval ot pikpoTepot dv-
vartoi aképorot aprOpot.

s : solid (oreped)
Y& MEPLITOOELG TTOL TTLleL PONO KL 1] PUOLKY KATACTOOT] TWV XVTLOP®-

% , L, . , 1 : liquid (vypd)
VIOV KoL TOV TPOLOVTOV TG avTidpacng 1) XNtk eElowon ypagpetol g e€Ng:

g : gas or vapor
2 HZ(g) +0y(g) — 2 HZO(I) (aépio 1j arudc)
aq : aqueous solution

(véarikd didAuvuc)

Epoppoyn 6.1

Na yiver icootdBpion palog (pe tnv elcoywyr T@V KOTOAANA®Y GUVTEAEGTOV)
ot xnukn e€lowon mov akolovdel (kavom tov pebaviov, CHy):

CH, + O, — CO, + H,0

0, a H,0 Q

i
l
|
Avon |
) ) ) ) o ) CH, | CO,
ApyiCovpe pe ta dropa H mov vapyovv povo ce pio €veon ota avTidp- 4
VTO KOL G€ pia EVwoT) oTa TPolovTa pe TNV elcaywyT) ovvtedeotn 2 oto H,O. |
|
- mo@y
|

‘Etot, ta dropa O 010 20 pédog tng e€icwor yivovton 4, omdte pe eloaywyr 0, 0
ouvTeAESTH] 2 PTpootd amd To O, emTLy)GveTaL TANPNG LoooTdOpIoT palag:
Avoamap&otoon Tng kadong
CH, + 20, — CO, + 2H,0 vou CHy pe m xprion po-

VTE V.

Egoppoyn 6.2

Na yivel icootabpion palog (e Tnv eLcoywyn ToV KATAAANA®Y GUVTEAEGTOV)
otnv e€icwon mov akoAovDet:

MnO, + HCl — MnCl, + Cl, + H,0

Avon

Apyxilovpe pe TNV tloootdbpion palag wg tpog O, mov PpickeTot HOVO o pio
EVOOT) 0T TTPOLOVTA KOl GE o HOVO £VOT) GTX AVTLOPDOVTO, JLE TNV ELGAYWYT)
ouvvteleotr| 2 oto H,yO. llapatnpodvtag 6Tt ta dtopo Mn eival icootabpiopéva,
elodyovpe ovvteheotn 4 oto HCL wote va .oootabpiotovv kan to dropor Cl.
MopdAAnio PAémovpe 0TL TOpa eivor toooTabpiopéva kot tow dtopo H:

MnO, + 4HCl — MnCl, + Cl, + 2H,0



6.2. XapaktnploTikd Twv yYNuKoV aviidpaoewy 141

e évo piypo oepiov H,
kat I, oe  ovvnBiopévn
Beppoxpacio  maphyovron
101 ocuvykpovoelg To Sev-
TepOAETTO. AV OAEG aUTEG
oL ovykpovoelg  odnyov-
ooV GTO OCYXNHATIOHO TOU
npoidvrog (HI), tote 1 avi-
dpaomn B oroxAnpwvotav
oe Ayotepo amd 1s. Ztnv
TPOYHATIKOTNTO  OHWG T
avtidpaon oe Beppokpacio
dopartiov 25°C eivor TOAD
opyn kabodg povo pia oe
kéOe 10 cuykpovoelg
odnyei 6to TPOIOV.

Egoppoyn 6.3

Na yivel tcootdBpion palog (He TNV elcaywyn TOV KATAAANAWY GUVTEAEGTOV)
otn XNy e€lcwon mov akolovbet:

Ca(OH), + HPO, — Cas(PO,), + H,0

Avon

Apyxilovpe pe Tnv woootabpion palog wg mpog Ca, mov PpiokeTon povo ce
piot EVveOT) 0T TPOLOVTA KoL O€ Pict HOVO £VROT) GTO AVTIOPOVTAQ, HE TNV ELGA-
yoyn ovvtedeotr) 3 oto Ca(OH), - IapaAinia, eilcdyovpe cuvteheotr| 2 6TO
H;PO, dote va yivel ilcootédpion palag kot wg mpog tov P:

3 Ca(OH), + 2HsP0, — Cay(PO,), + H,0

Metpovtag o dtopa H oto 1o pérog g e€icwong (6 + 6 = 12) xato-
Aafoivoupe OTL TPETTEL VO ELOAYOVHE GUVTEAEDTH) 6 GTO VEPO, WOTE VoL Yivel
toootaBpion palog kot wg mpog o H:

Me tov TpdTO avTd emiTLYYAVETOL LlooaTAOpIoN palag kal wg Tpog to O
(14 &topa O ko otor S0 péEAN).

6.2 XOapPOKTNPLOTIKA TWV XNHUIKWYVY QVTIOPATEWVY

Beswpia TwV cvykpovoewv. I'a va avtdpdcoovv dvo popla Tpémel va ov-
YKPOULGTOOV HeTAED TOVG, OTE VO KGTTAGOLV» OL TTahLol deapol kot vor Snpovp-
ynBoovv ot véor decpol oL AVTIETOLYOVV 6T TTPOIOVTA. AVTO elval 1) KEVTPLKN
Wéa g Bewplog Twv ovykpovoewv, ToL StxTvITWoE TO 1888 0 ZoLNEOG YMHLKOG
Svante Arrhenius, cOpgwva e Tov omolo yix va eivat pioe cOYKpovoT) amoteAe-
opatikr] (vo odnyroet, Snhadn, oe avtidpaot) Oo mpémetl Tar avTIdpOVTO HOPLOL
VoL £XOUV TO GWOTO TTPOGAVATOALGHO KoL TNV KOTOAAANAT ToXOTNTO.

Ag Bewprjcovpe TV avtidpaoct petagd evog popiov H, xou evog popiov Cl,
TpoG oXNHATIoNO 2 popiewv HCL (H, + Cl, — 2HCI). ITowog Oa fTav 0 6o tog
TPOCAVATOALGHOG YLo TN GVYKpoLoT) TV popiwv H, ko Cly;

H_

H—Cl H—Cl

H &
e

- G
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«2WOOTOG TPOCAVATOAGHOSH TWV AVTLOPOVTWOV GTNV TOPATAV® AVTIOPOoT)
onpaivel o dropo H va BpeBovv amévavtt od T dtopa Cl, dvote katé n o0-
ykpovon va dtevkoAvvOei o oxnuatiopdg Twv popiewv HCL

Ta avtidpivta popio Oa pémet emiong vo LITEPTNINCOLV KO EVOL K PPALYHA»
KLVITIKNG EVEPYELXG, MOOTE 1) CLYKPOLOT) Vo 0dNyNOEL oe avTidpaon.

Taxbtnta tng avrtidpaong. H xavon tov tpomaviov, Cs3Hg, eivon puar toryd-
Tatn avtidpoact). Avtifeta, To okolOplacpa Tov o1drpov (petatponn Tov Fe oe
Fe,03) elvan pua apyr avtidpact. Yrapyxovv eniong kot moAD apyég aviidpa-
O€lg, TOGO TTOAD apYEG TTOL TTPAKTIKA «de Yyivovtal», 0mwg 1 avtidpact oxn-
poTiopol tov vepol amd Hy(g) kot Oy(g), mov yivetan Opng oxedov akaploio
nopovcia pAOyag 1) Pt. Me tétolov eldovg @arvopeva aoyoleitol évag edi-
KOG KAAS0G TNG puoLKoXNHeLRG, 1 XUk KivnTikn. O kA&dog avTdg pedetd TO
OG0 ypriyopa 1) apyd yiveton pio avtidpooT, kabmg Kot Toug TopayovTeS OV
ennpealovv TNV TaydTNTA pog avtidpoong.

H taybdtnta g avtidpacng ekgpdalel to pubuod pe Tov omola T avTdpm-
VT petooxnpotilovton oTa Tpoidovta Kat opiletal wg 1 petoforn Tng cuyké-
VTIPWOTG £VOG ATO T AVTLOPOVTX 1) T TPOLOVTA, BTN HOVAdX TOL XPOVOU.

Evepyerakég petaforég. Xe pio avtidpaot) o HETOGYXNHATIOROC TOV OVTLOP®-
VTV 6T TPOTIOVTO TTEPLAAPPAVEL TO «KOTTAGLYLO» TWV TAALDV OECPUDV OTA OVTL-
dpwvta kot 1 dnpovpyia VEwV deCUOV OTA TPOLOVTAL.

INo mopaderypo oty avtidpaon, H, + Cl, — 2HCL, «ondlovv» ot de-
opoit H—H xou C1—Cl ko dnpovpyovvron dvo véor deopoi H—CL Opwg yro va
OT&OEL VUG OECHOG ATTULTELTOL EVEPYELXL, EVGD OTAV OTHLOVPYELTOL EVOG VEOG de-
opog aelevBepdveton evépyeta. To TeAko toolvylo yia pia avtidpoon propet
vo elvon eite ammedevBépwaon evépyelag (OTOV TOPAYETAL TEPLOCOTEPT) EVEPYELAL
yto T dnpovpylo TV VE@V SECU®OV atd OCT) ATTAUTELTAL YIX TO GTAGIHO TWV
TOALOV deop®V) eite amoppodPnot evépyelag (0tav ocvpPaivel To avtibeto).

‘Etot, Swakpivoupe Tig avtidphoeig oe eE0Oeppeg koL evd00eppeg. EE0Oep-
peg ovopalovtal oL avTdpaoelg ov elevBepmvouy Beppotnta oto mepPai-
Aov, eve evdOBeppeg elval aUTEG TTOL Yl VO Yivouv atoppo@ovy Beppodtnta
amod 1o meptpariov. EEmOeppeg avtidpdoelg eival m.y. oL Kaboels.

Amodoon avtidpaong. Xe ToAAEG XNULKES avTLOpAGTELS (av OXL OTLS TEPLOTO-
TEPEG) O HETACYNHATIGHOC TV OVTLOPOVTOV COHATOV GTA TTPOLOVTA dev elval
TANPNG, KOOGS €var HOVO PEPOG (TTOCOGTO) TOV AVTIOPOVIWOV COHATWV HETO-
oxnpoatiovtal oe mpoidvra. Etol, n ammddoon piag avtidpaong kabopilel to
OGO0TO HETOAED TNG TOGOTNTAS £VOG TPOLOVTOG TTOL TTPOKVIMTEL Oe it ovTi-
dpacn o€ oyéon He TNV TOoOTNTA TOL LdLov TPOidVTog oL B TpoéKLITTE AV
N avtidpaon frav TAnpnG. [a to Adyo avtd oL avtidpdoels diokpivovtol oe
povodpopeg (TANpeLg) avtdpaoels, oTIg omoieg AapPavetal 1 avopevopevn
TOCOTNTA TTPOIOVTWV (COHPWV He TIS SLabéoipeg TOoOTNTEG AVTLOPOVTWY),
KoL OTIG XPPidpopeg, 0TI omoieg AapPavovTon TEAKA PLKPOTEPES TOTOTNTEG
TPOIOVTOV aTtd TIG OewpPnTIKA aVOLEVOLLEVEG.

H toydmra poag avtidpa-
ong popei va petaAnOei:

o. pe petaforr) tng moco-
mrag  (oLYKEVTpwong)
TOV AVTIOPOVTOV,

B. pe petaPoAn Tng Oep-
poxpaciog (n  ov€non
g Oeppokpaciag ov-
Eqvel v toydTTR TNG
avtidpaorcg),

Y. He TNV TOpovCia K-
TAAVTOV  (OVCLOV  TTOL
av€dvouv v TaxLTHTO
™mg avtidpaocng, xwpig
v vpiotavtor ot idot
petofolréc),

. pe v  adénon ng
ETMLPAVELG ETOLPTG
TWV ~ OTEPEDV  COHA-
TOV  7OL  HETEXOULV
otv avtidpaon (600
O  AETTOKOKKO  eivoun
éva oteped TOGO TLO
ypriyopo avtidp&) KTA.

Mia woyvpé eEdBeppn avtidpaon:
Fe,05 + 2 Al — 2Fe + Al,O4

H anddoon pog avridpo-
ong eEaptartar amd:

. TG CUYKEVIPWOOELS TWV
VT POVTWV 1} TWV TTPO-
1OVTOV,

B. amd ™ Beppokpacio kot

v. amd v mieon (oTIg
avTIOpAOELS OTLG OTOLEG
GUHHETEXOLV agpLo
oopota).
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Enidertn g avtidpaong:
Zn + 2HCl — ZnCl, + Hy(g)
To atpo H, mov elevbepmveton

(POVGKMVEL TO PITOXAOVL.

H avtidpaon cvvBeong Tov
CaO(s) amd Ca(s) xar O,(g)
NG ATHOCPULPOG.

Me Béppavon to o€eidio Tov
vdpapyvpouv (II), HgO, dwa-
ondron mapayovrag Hg(l)
ko Oy -

6.3 O&elboavaywylkeég avTiOpAoELS

Ovavtdpdoelg yevika drakpivovtol oe oEetdoavaywytkég kol oe peta@eti-
Kég avTLOPACELS.

2115 ofedoavaywylkég avtidpaoelg vrapyel petafoin tov A.O. ce dvo
TOUAGXLOTOV ATOHA TTOV GUHHETEXOVLV GTNV AVTIOPACT), EV® OTLG HETAOETIKEG
oavtdpaoelg ot A.O. OAwV TV ATOP®VY TTOL GUUHETEXOLV elvarl oL idLloL oTa avTL-
dpwvTa KoL ot TPOTOVTaL. AG TTAPOULYLE YL TAPAIELYHA TNV AVTIOPACT) TOU Jle-
TaAAko0 Yevdapydpov, Zn(s) pe diéhvpo HCL H avtidpaon mapiotéveton pe
v e€lcwon:

Zn + 2HCl — ZnCl, + Hyt

Sy e€lowon avtr, o Zn ontd A.O. = 0 7ov gppavilel 6TA AVTIOPOVTL
petatpéneton o€ +2 ota mpoidovta (ab€non tov A.0.), eved to H amd +1 mov
éxeL ot avTdpwvTa petatpénetol o€ 0 ota tpoidovta (peiwon tov A.O.). T
TO AOYO QUTO 1) TOPATTAVE® AVTIOPAGT) XopokTnpileTal wg o€eldoavaywyLkr
avtidpaon. Baoukég katnyopieg oEeldoavaywylk®dv aviidpacewy amoteAody
oL avtidpacelg, o) ovvBeong, P) amocvvleong kot ST KAl Y) OL avTL-
dpdoelg AN AVTIKATACTOOTG.

a. Avidpdaoerg ovvOeong.

[Ipokerton yia 0€eLldoavaywyLlkég avTIOpAoELS OTLG OTTOLEG JLict XTILLKT EVROT)
TPOKVTITEL HOVO OO T GLOTATIKA TNG otolyeio. [ Topaderypa 1 ovti-
dpaom ocvvbeong tng appwviag, NHs, mapiotavetol and v e€icwon:

Ny(g) + 3H,(g) — 2NHs(g)

INopadeiypata
o. H,+Cl, — 2HCI B. C+0, — CO,
y. 2Al+3S — ALS; 6. 4Al+30, — 2Al,04

B. Avtidpdoerg amoocHvOeong kot dtdioTaong.

[Ipoxetton yor avTidpioelg Katd TIG omoieg pioe YNpkn évwon dixomdatol
ota ovoTATIKG TNG otoxein (avTidpdoelg amoovvleong, avtibeteg Tng ovV-
Beong) 1 Sraomdton o dAAeg amhovotepeg evioelg (avtidpaoelg dikoma-

ong)-
TN mapaderypa, pe Oéppoavon HgO(s) éxovpe tnv e€ng avtidpaomn amosvv-
Beong: HgO(s) — Hg(l) + Oy(g)

Emniong, pe 0éppavon tov H,O, (vepoeidio Tov vdpoyodvov) mpokimTel 1)
e&ng duaomaon: 2H,0, — 2H,0 + O,

[Tavtwg, vtapyovy avtdpaoelg Siomacng mov dev eival ofeldoavaywyl-
Kkég, m.X. n avtidpaon Sikomacng Tov CaCOs, oe LYNAN Beppokpascia, oTnv
omota dev vmtdpyel petaforn Tov A.O. o€ KOVEVQ ATTO Tt KTOWN TTOV GUHLE-
TEXOLV:

CaCOs5(s) — CaO(s) + CO,(g)
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Hopoadeiypata
o. 2CuO — 2Cu+ 0, B. 2AgBr — 2Ag + Br,
Y. PCl; — PCl; + Cl, 6. 2H;PO, — P,05 + 3H,0

6.4 AVTIOPACELG ATIANG AVTIKATACTOONG

[Ipoxertan yio oEeldoavaywytikég avTidpaoelg KaTd TIG omoieg éva otolyeio (o
eleBepn KaTAoTOOT) AVTIKAOLGTA £val RALO GTOLYELO TTOL CUUHETEXEL OE JLiot
évwor. Tpelg otd TIG Lo GNUAVTLKEG KATNYOpLeg avTIOpAoE®Y ITANG oLVTLKO-
TAoTOONG elvat ko oL e€Ng:

1. Avtidpaoelg arAng aVTIKATACTAONG KATA TIG OTOLEG £val PHETAANO arVTLKO-
Blota évar GANo pétadro (1) ka vEPoYOVOo) atd pia EVeoT), CUHPOVO HE TN
yevikn) e€locwon:

A+BlI' — AT+ B

2NV Kotnyopiot oLTH LIAYOVTOL OL TAPAKATW VO KATNYopleg avTLOPK-
OEWV:

Métalro + dhog — QA OG + pPETAANO

1
W Fe + CuSO,; — FeSO, + Cu

@) Métarho + o0 — &hag + Hyt
Zn + H,SO, — ZnSO, + Hyt

[IpotmoBeon yix tnv Se€aywyn pHlag avTidpaong amAng avIlKATAGTAONG

elvo To pétaddo mov Ppioketar oe GTOLELOKT] HOPPT va eivor To «dpor-

oTKO» oo to pétadro (1) to H) mov Pploketar otnv évwon.

Evdewtika, n dpaotikotnTa TV pHeTdAA®V akoAovbel Tnv e&ng oelpd:

K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, (H), Cu, Hg, Ag, Pt, Au

avEnoT SpaCTIKOTNTOG

Soppwva pe T oelpd avth, 1.X. 0 Fe elvat o Spaatikog amd tov Cu kot pro-
pEL VO TOV AVTIKATOGTIOEL OTLG EVOGELG TOV, HE OUTOTEAEGHA 1] TTOPATTAVE
avtidpaon (1) va eivar egikth. Entiong, propet va Sie€aryOel ko 1 avtidpaon
(2) kaBdg 0 Zn eivon o dpaotikdg artd to H. Avtibeta, n avtidpaomn tov
Au pe to ZnSO, dev popet va yivel, kaBwg o Au eivan Atyotepo dpaoTikodg
arnd Tov Zn.

TG aVTIOPACELS ATTANG AVTIKATAOTOOTG OTLG OTTOLEG TO HETAAAO ptopel
vo Srafétel meplocotepovg A.O. epavileTal ota TPOIOVTA He TO PIKPOTEPO
A.O. pe v e€aipeot tov Cu mov paivetor vo «Tpotipder» tov A.O. +2 (duat-
BéteL koL +1).

«»

Enidpaon mukvod Suodv-
patog HNO; oe Cu. Ila-
patnpeitor 1 ékAvon NO,
(kapé aépro). H avtidpaon
avtp  dev  elvar  aumAng
QVTIKOTAGTAOTC, ALK
TOAOTTAOKTIG HOpPrg ofeL-
Sdoavaywykry  avtidpaon.
Tevikd, T ok v Stoeddpota
H,SO, divouv pe pétarlo
TTOAOTTAOKEG ofeldoava-
yoywég avtidphoeg (ko
oxt  avtidphoelg  aTAng
avtikatdotoong). To ido
LoxVeL Ko yia Ta StaddpoTo
mokvol kot opotod HNOs.

To Ni avtldpd pe dibddvpa
HBr elevBepdvovtag aépto
H2.
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To oVppa Cu avtdp& pe o
Suxdvpo AgNO;. To clppa
Cu emapyvpovetol, evod
o SdAvpa maipvel piAe
XPOHO TOL OPeileTAl OTO
oynpotiopd Cu(NOs),.

To k&Aoo avtdpd Piowo pe
to H,0 pe avaphetn ehevde-
povovtoag aépro H,.

Hopoadeiypota

. Ni + 2HBr — NiBr, + H, B. 3Na + All; — 3Nal + Al

y. 6K+ 2H;PO, — 2K;PO, +3H, &. 2Al+Fe,O3 — Al,O; + 2Fe

£ Fe2HCl — FeCl, + H, C. Cu+ 2AgNO; — Cu(NOs), + 2Ag
n. Ag + HCl > (8ev yivetoun)

H avtidpaon n. eivon adbvarn yuoti o Ag eiva Atyotepo Spactikdg artd to
H 6mwg paiveton 6Tov TponyoUpevo Tivako dpoGTIKOTNTAC.

2. AvTIdpaceLg ATATG AVTIKATACTACTG KATA TLG OTTOLES VO XETAAAO o TOLYELD
avtikoOLotd évar GANO apéTaAAO AtyOTEPO dpacTIKO. XTIG AVTISPAGELS TOV
OOV ALTOV 1 PACTIKOTNTA TV APETAAAWY arkoAovBel TV e€Ng oelpd:

F,, Cl,, Br,, O,, I, S

av€non SpacTikoTnTag

Hopadeiypata

o. Cl, + 2KBr — 2KClI + Br, B. Cuy,S+0, — 2CuO +S§
Y- I, + KF #> (Sev yivetoun)

3. Ta o dpaotikd pétorro K, Ba, Ca, Na avtidpovv pe to vepd ko divouv tnv
avtiotolyn Pacmn (Ldpokeidio Tov petdAiov) ko H,.

Hopoadeiypata

o. 2Na+2H,0 — 2NaOH +H, $. 2K+ 2H,0 — 2KOH + H,

y. Ba+2H,0 — Ba(OH), + H, §. Ca+2H,0 — Ca(OH), + H,
Ta Ayotepo dpactikd amd To vdpoyOVo pe LIpaTHOLS o€ LYNAT) Beppokpat-

ola ko apayovv o€eidlo Tov petdAiov ko H,.

Hopadeiypata
o. Mg+H,0O — MgO+H, B. 2Al+3H,0 — ALO;+3H,
Mn dpaoctikd pétarda, 6nwg o Cu, 0 Ag, o Au kTA. dev avtidpovv pe To H,yO:

Hopdderypa
Cu + H,O >  (8ev yivetou)

6.5 AvTidpaceLg SUTANG AVTIKATAOTOONG

Eidape 6TL oL avTidpaoelg Sakpivovtal oe 0EeldoavaywyLkég Kot o€ peTabeTL-
kég avTidphoelg kot 0Tt oTig petabetiég avtidpdoelg ot A.O. AV TV ATOH®V
OV GUPHETEXOLY elval oL idloL oTa avTdpwVTa kot oTa TpoiovTa. Ot petadeti-
KEG AVTLOPAGELG DLotKPLVOVTOL GE AVIIOPACELS ITANG AVIIKATAGTAGTG KOl
ot aviidpaoelg eEovdetépwong.



146 Kepddaio 6. Xnukés avridpdoeis

Ot avtidpaoelg SLTANG AVTIKATACTAONG Elval avTIOpAGELG AVTOAAYTG LO-
VTV PETOED £VOG GAXTOG Ko evOg GAAov dhatog 1) Paong 1) o€éog, kal eiva
TPLOV TOTWV:

. dhag (1) + arog (2) — ahag (3) + dhag (4)
B. dhag (1) + 0k0 (1) — &log (2) + o€D (2)
V. &hag (1) + Paon (1) — &rag (2) + Paon (2)

Oravtidpdoelg Tng Hopeng awtng dev yivovton mavta, kabog yio va yivou
TIPETTEL VAL TOLAXYLOTOV IO TaL TTPOLOVTA TNG avTidpaong:

o. va elvan SuedLAALTT Vo KoL eTOpEVWG Vo kaTaPfubiletol wg ilnpa 1
B. vo exAVeTanl wg aépro 1

Y. vaeivoun eAdyiota ovtifopevn évoon, dniadn va dilotatal oe oA pi-
KpO T0G0GTO.

Mepuicd amd o Lo XopoK T pLoTIKA oé pla Tov eppavifovton cuvnBwg oTig
avTdpaoelg SITANG avVTIKATAoTOo NG elval Ta e€NG:

HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH,

T Tov eVTOTIORO TV SUGSLAAVTWV 0VGLHOV (INHATWV) o€ AVTIOPATELS dL-
TIANG AVTIKATAGTOOTG SIVOVTOL Ol TAPAKAT® KOVOVES:

o. To dhato pe Na*, K* § NH," 8ev katafubilovron wg Whipata.
B. To vitpikd dhato eivor evdiddvteg evooelg kot dev kataPubiovron wg

Wnpoto.
vy. Ta dhata AgCl, AgBr, Agl kot ta avtiotoryo dAoto tov Pb(Il) eivar 1n-
pozo.

6. Amo ta Oeukd dhato Wnpoto eivon ta: BaSO,, CaSO, ko PbSO,,.
Ola tar avBpakik& (CO32 _), Ta Betovya (32 _) KO TO POOPOPLKA (PO43 _)
aAota elvor WNHOTEL, eKTOG otd QLT TNG KAt yoplag o.

ot. Ol T vVEpokeidia Twv peTdA WV eivor WRpata, extdg od to: KOH,
NaOH, Ca(OH), xou Ba(OH),.

Hopoadeiypata

AICl; + 3AgNO; — 3AgCl| + AI(NOj),4
Ba(NOj,), + Na,SO, — BaSO, | + 2NaNO4
Pb(NO,), + 2KI — Pbl, | + 2KNO,

KCI + NaNO3 > (dev yivetau)

@< TR

H ¢otoypapia moapiotavel
TO  OXNUATIORO  LWHATOG
wdovyov  poAvBdov  (II),
Pbl,(s), mov mpoxlmrel
oty o ddAvpa Lwdlovyov
vatpiov, Nal, tpocBécovpe
Stdhvpa vitpikov poAvpdov
(IT), Pb(NO3),.

H ¢otoypagia moapiotavel
T0  oxnpotopd  Whpa-
TOG  YPWHLKOD  apyvpov,
Ag,CrO,, mov mpoklmTEL
otav oe Swdvpa K,CrO,
npocbécovpe S vpa
AgNO;.
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Sta vdatikd Tovg Stohv-
pota ta oféo mapdyouvv
vdpoyovokartidvta, H' (ota
omoioe opeileTon Ko 0 OEL-
VOG XOPOKTHPOG TwV 0EEwV)
Kot oviovTo (LOVOaTOpLKG 1)
TOAVXTOULKG), TT.X.:

HCl — H* + CI”
HNO; — H* + NO;

Emniong, ota vdatikd touvg
dtohbpata ta vdpokeidia
TV peTOAAwV Ppiokovtot
HE TN HOPOT KATLOVTWV Kal
aviovtev vdpoteldiov OH™
(ota aviovta OH™ ogpeideTon
0 Pacikdg xapaKkTHpag TV
Baoewv):

NaOH — Na* + OH~
Ca(OH), — Ca®** + 20H"~

Télog, Toe Ghata Ppioko-
VTOL KOl QUTA He TN HOPYT|
KaTovtwv  (peTdAhov 1
NH," ) ko avidvtwv (povo-
OTORLKOV 1) TTOAVATOHLKOV):

NaNO; — Na* + NO,~
CaCl, — Ca*" + 2Cl~

Ot mapamdve  YMHLKEG
EVOOELG  kahoOvtal nAe-
KTPOAUTEG YTl T LIATIK
Toug StoAVpaTo éyouv TNV
LKOVOTNTO VX (YOLV  TO
NAeKTPLKO pedpa, AOY®w TV
LOVTWV TOUG.

H avtidpaon d. dev yivetau (dev cuvemdyeto oxnpatiopd aepiov 1 Wnpa-
10G), kabdg o0Te To KNO3 o0te To NaCl eivon Wnparto.

Ewdwég mepuntwoerg. To avOpakikd o&d (H,COs) eivar actabrig éveon
KoL Oty oxnpartileton oe avTdpacelg SITANG AVTIKATAGTAGTG WG TPOLOV, dio-
ondron oe agpro CO, ko HyO. Emtiong, To Oerwdeg o€d (H,SO5) eivon actadng
évwor kot dxomata oe agpro SO, + H,0. Télog, évwon tng poperg NH,OH
dev vdpyel kot otn Béon NG wg Tpoiov ypagovpe NH; + HyO. MéAiota, ka-
0ag to CO,, to SO, ko 1 NH; elvon aépio copata, ol avtidphoelg SUTAng
OVTIKOTAGTAGTG OV GUUTEPLACPAVOLY T TTPOIOVTO QLT Elval TPAYHATO-
TLOLT)GLLEG,

HNopadeiypata

Na,CO5 + 2HCI — 2NaCl + CO, 1 + H,0
K,SO; + 2HBr — 2KBr + SO, 1 + H,0
2NH,CI + Ca(OH), — CaCl, + 2NH31 + 2H,0
(NH,),S0, + 2KOH — K,SO, + 2NH; 1 + 2H,0
NaHCO3 + HI — Nal + CO, 1 + H,0

P e TR

6.6 AvTIOpacelg E0VdETEPWONG

E€ovdetépwon ovopdleton n avtidpact evog o&éog pe pio faon. Katd tnv e€ov-
detépwon ta katdvta H mov mpoépyovton amd to o€ avtidpoiv pe T avid-
vta OH ™ g Béhong tapayovrag H,O, H* + OH™ — H,O0, pe amotéeopo
Vv e€ovdeTépwot 1000 TV OELVOV LOLOTNTWV TOL 0££0G OGO KOl TwV Bactk®OV
wothtwv g faong. HapdAinia, To avidov Tov 0€€og Kot To KaTlov TnG Baong
oxnpoartiovv dlog. Etol, 1 yevikn popor) tng avtidpaong eEovdetépwong eivor
M e&ng:

OZY + BAZH — AAAX + H,0

Tpomog ypopng Tov avtidpdcewv egovdetépmwong. Me faomn ta avti-
dpavta g eEovdetépwong ypapouvpe ta mpoiovta (dhag kot vepd). T to
alag ouvdvalovpe To katov TG Paong (Tpwto 1oVv) kot To avidv Tov 0&éog
(debtepo 1OV) ka oxnuatilovtog tnVv évwaoT pe Tovg katdAAnAoug detkteg (yLa-
oTi, OTTWG eldae GTOV TPOTO YPAPHG TOV XNHIKDOV EVOCE®V). AV XPELXCTEL KO-
VOUE TIG KATAAANAEG atAomoLoels. 2T cvvéxeta Balouvpe Toug KaTdAANAovg
oUVTEAEDTEG, WOTE Va Yivel loooTaBpion palac. ILy. katd tnv eEovdetépwon
tov Ca(OH), pe H,SO, to dAag mov mapdyetan eivar to CaSO, (vapyet amho-
noinomn twv dewkt®dv). Etor, n mAipng e€icwon tng avtidpaong eival n e€ng:
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Hopoadeiypata

o HCl + KOH — KCI + H,0

B Ca(OH), + 2HBr — CaBr, + 2H,0

Y. Mg(OH), + H,SO, — MgSO, + 2H,0

o 3Fe(OH), + 2H3;PO, — Fe3(PO,), + 6 H,0O

E€ovdetépwon pe appwvia (NH;). H appovia eivon Baon kot Siver avti-
dpaon e€ovdetépwaong pe oéa TapAYoVTaS HOVO app@VIoKe dAato, dnAadn
dhata tov NH," (8ev mtpoximtel vepo):

Ofwa o€eidta. Ta ofeidia Twv apetdAAwv ototyeiwv éxovv 6&Lvn cupte-
pLpopa, kabwg pe tnVv enidpacn vepol Tapiyouvv To avtictolyo ok, T.x.:
o. SO5; + H,O — H,SO, B. CO, + H,O — H,CO4
Y. SO, + H,0 — H,S04 d. N,Os; + H,O — 2HNO;,

Ta o€eldio avtd Aéyovtal ko avudpiteg o€€wv Kol avtidpovv pe PAoelg
Topayovtog To dAag ov Ba €dwve kol To avticTolyo o&l:

o. SO; + 2NaOH — Na,SO, + H,0 f#. P,0O5 + 6NaOH — 2NasPO, + 3H,0
y. CO,; + 2NaOH — Na,CO;5 + H,0

Boaowd o€eidia. To ofeidio Twv petdAAwv otolxeiwv éxovv Pacikn cv-
ptepLpopd, kobadg pe tnv emidpact vepoL mapdhyouvv TNV avtictowyn Pdon
otV omola To pétado Tapovaotlel tov ido A.O., .x.:

o. CaO + H,0 — Ca(OH), B. Na,O+ H,0 — 2NaOH
y.  Fe,O3 + 3H,0 — 2Fe(OH),

Ta o€eidiar avtd Aéyovton kol avudpiteg faoewv kot avTildpodv pe o€éa
TOPAYOVTOG TO Ghag mov Ba €dive kol 1 avticTolyn Paon:

a. CaO + H,SO, — CaSO, + H,0 B. 3Na,O + 2H;PO, — 2NasPO, + 3H,0

Avtidpaon e€ovdetépwong divel kot éva 6Evo pe éva Pacikd oEeidio (dev
TPOKVITEL VEPO):

o. CaO + SO; — CaSO, B. P,O5 + 3Na,0 — 2Na3PO,
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Egoppoyn 6.4

Noa cupmAnpwboiv ot avtidpacelg:

1. tevToEeidio Tov PwoPopoL + LEPoEeidio Tov KaAiov

. Beuko o0 + o&eidlo Tov Kohiov
. VITpLko o&L + oeidio Tov odrpov (III)

AU W

Adbon

Avtidpaoelg

. Tpro&eidio Tov Beiov + VEpoEeidio Tov apyLiiov
. 01o€eidro Tov avBpaka + VOpoEeidio Tov acPectiov

. mevto€eidio Tov almtov + o&eidio Tov aoPeotiov

[Mapatnproelg

1.P,0s + 6KOH — 2KPO, + 3H,0
2.350, + 2 AI(OH); — Aly(SO,); + 3H,0
3.CO, + Ca(OH), — CaCO, + H,0
4.H,50, + K,0 — K,S0, + H,0

5. 6HNO; + Fe,O3 — 2Fe(NOs); + 3H,0

6. N,O5; + CaO — Ca(NOs),

To P,Os5 eivon avudpitng
tov H3PO,

To SO; eivan avvdpitng Tov
H,SO,

To CO, eivar avudpitng
tov HyCOg4

To K,O eivan avudpitng
tov KOH

To Fe,05 eivar avudpitng
tov Fe(OH)4

To N,Os5 eivor avudpitng
Tov HNOj; kot To CaO eivon
avvdpitng Tov Ca(OH),
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NAvpéva MNapadeiypoata

‘ HMopdaderypa 6.1

Noa SikaoAoynoete TIG TUPAKAT®D TPOTATELG:

ao. To tpoga xadave o ypryopa ¢é€w amd to Juyeio.

B. To vmepoteidio Tov VOpoydvov (H,0,) Staomdton ToAD mio ebkola oe H,O
kot O, Tapovsia Tov evEOHOL KATAAAGT).

v. To Yuyeio evog avtokivTov okovpLalet o DKo otd OTL pic NAEKTPLKY
OULOKELT.
Avon

a. e vnAotepeg Beppokpacieg oL TaXOTNTES TOV AVTLOPAGE®Y TTOL 0d1 YoV
TeMKA TNV arocVvOeoT) (CATOHA) TV TPOPILWV YivovTaL TLo YPHiyopa.

B. Ta évlvpa mopovoidlovv kataAvtiky dpdon Kal avEGVoLV TIG TayOTNTEG
TOV AVTIOPACEWDV TLG OTTOLEG KATAADOLV.

Y. 270 avtokivnTo avartiosovtol LPNAEG Oeppokpacieg kat n TaxOTNTA TV
ovTdpdoewv elval peyodvTepn).

Mopaderypa 6.2

Katd v avapelEn diadopatog AgNO; pe diedvpo HI Oar yiver xnpukn ovri-
dpaon yoti:
o. moapdyetal aéplo
B. To ot avtidpolv TAvToTe pe T 0EEa
Y. koatofubiletal ilnpa
6. elvou oEedoavaywyikrn avtidpacn
No atioAoynoeTe T GWOTH AWTAVTNOT VALY pAPOVTOG TAPAAANAX KoIL TN G)XE-
TIKT) XNHLKT) e€lcwon.
Aton
Ywotn elvon 1 emhoyn y. Ilpokeitan yio avtidpaoctn SUTARG avTikatdoTOoNg
pe oxnpoatiopod wWnpatog (Agl):  HI + AgNO; — Agl| + HNO,

‘ INopd&derypoa 6.3

Na yopaktnploete TIC TAPAKATO TPOTAGELS WG OWATES () 1] oL (A).
o. Olo tor dhatar epléxouvy HETOHAALKO KATLOV.
B. To Na avtidpd pe to vepo kot divel faomn ko aépro H.

y. To Mg avtidpa pe Toug vdpatpoig kan divet MgO ko H,,.
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8. To vdpoxAwplkd 0EL avTIdpa pe O o Tor péTaAAa kol eAevBepaveton H,.

e. O Ag avtidpa pe vdpoyAwpikod ofd ko ekAvetan aépto H.

ot. [ va tparypactomownOet pio avtidpoon SutAng avrikatdotaong Bo mpémel
Vo TAPAYETOL OTTWOONTTOTE AEPLXL EVWOT).

C. To Pacucd ofeidior avtidpotv pe Paoelg evad ta 6Eva o&eidia avtidpovv pe
o€éa.

Avon

Jwotég elvon oL Tpothoelg PB. ko y. Ta dAato pmopel vor mepLéyel Ko pn
HETAAALKO KaTiOV, 1.Y. To kKatidv NH,', omdte n) o eivon A. To HCl 8ev avtidpi
pe To un dpaoTikd pETaAlQ, OTwg 0 Ag omdte 1 d. ko 1) €. elvon A. Xe pio
ovtidpacon SUTANG AVTIKATACTAONG PITopEl var TPOKUMTEL Kot WNpa, 0TOTE 1
ot. elvan A, eved ta Paoikcd ofeldia avtidpovv pe oféa kar o 6Eva pe Paoelg
(n C. eivonr A).

‘ Hopaderypo 6.4 ‘

IToteg o6 TIg avTIdpdoelg mov akoAovBoiv elvor oEeldoavaywyLkég;

Zn + 2HCl — ZnCl, + H,
CaCO; — CaO + CO,
H, + Cl, — 2HCI
Cu(OH), + H,SO, — CuSO,4 + 2H,0

2 ™R

Avon
OEeldoavaywylkég eivar ol avtdpaoelg o. (QTANG aVTIKATACTAONG) KoL Y.
(c0vBeong). H avtidpaon 8. eivou petabetikn (eEovdetépwong). H B. elvar avri-
dpaom didomaong, aAAd oL oedoavaywyikr, kabwg dev vtdpyel peTafoAn
Tov A.O. o€ Kavéva atd TaL GTOLYELOL TTOV CUHPETEXOLV.

Hopaderypa 6.5 ‘

Na cuopmAnpwBodv ot ynuikég eElodoelg mov akoAovBoldv He TNV AVTIKOTA-
OTOOT TOV YPOHUHATOV PE XNHLKOVG TOTOUG KoL TOUG KATAAANAOVG GUVTEAE-
OTEG.
Na,CO; + HCl — A + CO, + B
CaS +I' — H,S + CaCly
KOH + A(o€0) — K,SO, + H,0O
Na + HO — E+Z

2 ™R
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Avon

o. Na,COz; + 2HCI — 2NaCl + CO, + H,0O
B CaS + 2HCl — H,S + CaCl,

y. 2KOH + H,SO, — K,S0, + 2H,0

6 2Na + 2H,0 — 2NaOH + H,

HNopdaderypa 6.6

Yxovn Mg xatepyaletan pe apod vdatikd diddvpa HCL Na ypapete tn oxe-
TIKT) XNHLkT e€lowon kot vo StkoloAoyroete ylati yivetadl.

Aton
Mg + 2HCI — MgCl, + H,. IIpoxeitar yiox avtidpact arAng avIlkataoTo-
ong mov yivetal yioti to Mg eivat o dpactikd and to vdpoydvo.

IMopdaderypoa 6.7

Noa ypayete Tig e£l00CELG TOV XNHIKOV VTIOPACEWVY QT TIG OTTOiEG TPOK V-
TTOLV T GAXTOL:

a. CaCl, B. K;PO, y. Fe(NO3)3 6. Mg;(POy),
amd v eE0VSETEPWOT) TOL KATAAANAOL 0E€0G e TNV kKaTdAANAN Paon.

Avon

o Ca(OH), + 2HCl — CaCl, + 2H,0
B. 3KOH + H,PO, — K,PO, + 3H,0

Y. Fe(OH); + 3HNO; — Fe(NOs); + 3H,0
o 3 Mg(OH), + 2H;PO, — Mgs(PO,), + 6 H,0

Mopaderypa 6.8

Na cupmAnpwboiv ot Tapakdte avidpaoelg cvvheong kot atocvvleong:

o. Na + Cl, — £ H, + I, —
B. Al + Br, — oT. HgO —
Y. C+0, — C. HCl —
d. N, + H, — n. H,0, —
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o2 ™R

Avon

2Na + Cl, — 2NaC(Cl
2Al + 3Br, — 2AlBr,

C+0, — CO,

N, + 3H, — 2NH,

OoT.

H, + 1,
2HgO
2HCI
H,0,

—>

—

2HI

2Hg + O,
H, + Cl,
H, + O,

Hop&derypa 6.9

Noa cupmAnpdcete 06€G OO TIG TAPOAKATKD AVTLOPACELS OTTANG AVTIKATACTO-
oNgG PItopovVv va mpoypotomotnfovv:

o
B.
Y
8

€.

OoT.

.

» 2 ™R

o

OoT.

Na + HCl —
Ba + HI —

Al + FeBr, —
Fe + K;PO, —
Cl, + All; —
Zn + H,O —
Ca+ H,0 —

Avon

2Na + 2HCI
Ba + 2HI

2 Al + 3FeBr,
Fe + K5PO,

—

—>

—+>

n. Ag + HCl1
0. Al + HC1
L Ca+ AgNO;
K Br, + KI
A S + KCI
p Mg + H,0
\% Ba + H,0

2NaCl + H,

Bal, + H,

2 AlBr; + 3Fe

(o Fe eiva Ayotepo Spaotikdg amd to K)
3Cl, + 2All; — 2AICl, + 31,
Zn + H,O — ZnO + H,

Ca + 2H,0 — Ca(OH), + H,

Ag + HC1

—>

(0 Ag eivou Aryodtepo Spaoticodg amtd to H)

2 Al + 6HCl — 2AICl, + 3H,

Ca + 2AgNO; — Ca(NOj), + 2Ag
Br, + 2KI — 2KBr + I,

S + KCl1

—#H>

(to S eivon Arydtepo Spaotikd ad to Cl)
Mg + H,O — MgO + H,

Ba + 2H,0 — Ba(OH), + H,
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HNopdaderypa 6.10

Na cupmAnpooete 06eC o TIG TAPAKATO AVTLOPACELS DUTANG AVTIKOTAGTL-
oNG HITOPOLV Vo TpaypotonolnBoivv:

o AgNO; + BaCl, — ¢. Fe(NOs); + Ca(OH), —

B NaNO; + KCl — n. KNO; + CaBr, —

Y. H,SO, + AlBr; — 0 NH,CI + Ca(OH), —

o ZnCl, + NaOH — L CaSO; + HCl —

e. Pb(NO;), + Na,S — K. Na,CO; + H;PO, —

ot. HNO; + ZnCl, — A FeBr; + Ba(OH), —
Avon

o. 2 AgNO; + BaCl, — 2AgCl| + Ba(NO3),

B. NaNO; + KCl -

Y. 3H,SO, + 2 AlBr; — Al,(SO,); + 6 HBr 1

o. ZnCl, + 2NaOH — Zn(OH), | + 2NaCl

£ Pb(NO3), + Na,S — PbS | + 2NaNO,

oT. 2HNO; + ZnCl, — Zn(NOs), + 2HCI?

C. 2Fe(NO3); + 3Ca(OH), — 2Fe(OH)3 | + 3 Ca(NOs),

n- KNO; + CaBr, -

0. 2NH,CI + Ca(OH), — CaCl, + 2NH3 1 + 2H,0

L CaSO; + 2HCl — CaCl, + SO, 1 + H,O

K. 3Na,CO; + 2H;PO, — 2NagPO, + 3CO, 1 + 3H,0

A 2FeBr; + 3Ba(OH), — 2Fe(OH); | + 3BaBr,

HNopd&derypa 6.11

Se kobéva amd ta doxeio A, B ko I' mepiéyovron Srahdparta H,SO,, HCI ko
NaCl, yopig va yvopilovpe ot xnuikn évoon mepléyxetol oto kabe doyeio. e
k&Oe doyelo mpocsBétovpe pikpn mocotnTa petadAkod Papiov. opatnpodpe
0TL oto doyelo A ekAvetan aéplo, oto doyeio B dev mapatnpodpe kapion -
Aayn, eved oto doyeto T' kataPfubiletal inpa kot TavTd)pova eKADETAL AEPLO.
Na e&nyroete, oL0 )TV TO GLYKEKPLUEVO TEPLEXOHEVO TOV K& Be Soxelov mTpLy
and v mpoonkn Tov Papiov, divovtag mapdAAnia TG XNULKES eElo®OELG
TWV QULVOPEVOV.

Aton
310 doyelo A oL eKAVETAL AEPLO XWPLG VAL TTPOKVTTTEL LMoL TTEPLEXETOL SLAAVH
HCL

Ba + 2HCl — BaCl, + Hy 1
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Y7o doyxeio I' mov mpoxvmrel ko inpo wepieyetonr HySO,:
Ba + H,SO, — BaSO4| + Hy 1

Télog, oto doyeio B dev mapatnpodpe kopia acddoyn, kabwg to NaCl dev avti-
dpd pe to Ba (to Na eivon o dpactid amd to Ba ko Sev yivetan atAn avti-
KOTAGTAOT)).

Ba + NaCl -

Hopaderypo 6.12

Y& XMULKO epyaaTrplo vitdpyovy Tpia doyelo katackevacpéva otd Cu ko dvo
doxelo kataokevaopéva amd Al. Zta doyeia avtd BEAovpe va aemoBnkevooUyLE,
XOPLG vor aAAotwBo0v, Ta Tapok &t dtoaddpata:
1. Beuxo0 odrpov (II), FeSO,
2. YAwprovyov kaiiov, KCl
3. Beukov payvnoiov, MgSO,
4. itpikov Yevdapyvpov, Zn(NOs),
5. vdpoxAwpikov o&og, HCI
Se 1L eldovg doyelo mpémel v amoBnievtel To k&Be SdAvpa; Na atiohoyrjoete
TNV ATTAVINGT] GG,

Avon
Oa pémnel va amobnkevoouvpe o kK&Be Stddvpa oe katdAAnAo doyelo woTe vau
HNV TTpaypatomoteital avTidpact petad Tov LALKOD ToL doxeilov kAL TOL TTe-
prexopévou dradvparog. Etot prropodpe va amobnkedooupe to Siehvpa MgSO,
oe doyelo apytiiov (to Al eivar Aryodtepo dpacTikd amd To Mg), to SiaAvpa KC1
oe doyeio Al (to Al eivou Atyotepo dpactikd kot amd to K) ko Tor Ao Tpio

SroxAvpata oe doyeio amd Cu mov eivar Aydtepo dpaotikodg kot otd Tov Fe ko
artd Tov Zn Ko ard 1o VOPOYoOVo.
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Epwtnosig - Aoknoelg - NpoBAnuata

6.1 To H,SO, avtdpdh pe Ca(OH), kot n avti-
dpacn avtn xapaktnpiletol ©G:
. avtidpaon eEovdetépwaong

B. avtidpaon ARG avTikaTtdoTOoNG KATA TNV
omola TPOKVITEL AEPLO

Y. oEedoavaywylkn avtidpao
o

. avtidpaot ocvvBeong

6.2 O Zn avtidpa pe didhvpo HCI yuoeti:

a. eivor avtidpoon e€ovdetépwaong

B. elvar avtidpaon dUTANG avTIKATACTACTG KOTA
TNV 070l TTPOKVIITEL ALEPLO

Y. 0 Zn givon o SpacTikdg artd To LOPOYOVO
6

. elvan avtidpaomn cbvOeong

6.3 Na yapoktnpicete TIC TOUPAKAT® TPOTACELS

WG 0WOoTEG (2) N OxL (A).

o. Oho o dhatar wepiéyovv katidv NH,'

B. To Ca avtidpa pe to vepod ko divel Paomn ko
aépro H,.

. O Yevddpyvpog avTdp& pe TOLG LOIPATHOVG KoL
diver ZnO kon H,,.

5. To Al avtidpd pe tar Ghata TV HETAAAWY TTOL
elval TeplocoTEPO dpAGTLKA 0TTO AVTO.

e. OZn oavtidpd pe vdpoxAwpticd 0o€L koL ekAveTan
aépto H,.
ot.[la va mpaypartomownBet pio avtidpoaon Oi-

TANG AVTIKATAOTOONG Do TTpéTel va opdryeTon
ontwodnmote inua.

C. Ta Pacwca o€eidia avtidpovv pe oféa, evod Ta
Oo€va avTdpovv pe Paoels.

6.4 Tloeg amd tig avtidpdoelg mov akohovbovv
elvor o€eldoavaywytkég kot moteg petodeTiKég;

o. 2Al + 6HCI — 2AICl; + 3H,

B. CaCO; — CaO + CO,

Y. N, + 3H, — 2NH;4

6. Ca(OH), + 2HNO; — Ca(NOs), + 2H,0

6.5 Na copnAnpwboiv o xnuikég eElomoelg mov
okoAovBolv pe T cwpato Tov cupfoAilovtal pe
ypoppoata (A-Z) kot Toug KATAAANAOLG GLuVTEAE-
OTEG:

Na,CO; + HCl — A + CO, + B
NH Br + I' — KBr + NH; + H,0
KOH + A (o€0) — K,SO, + H,O
Ca+H,O — E+Z

> 2 B R

6.6 Xkovn Fe katepydleton pe opond vdatikd dud-
Aopa HyoSO4. Noa ypayete ) oxetikn xnpikn e&i-
owor Ko vo dikaloAoyroete ylati yivetat.

6.7 No cupnAnpwboiv oL TopakdTw avTdPAcELg
o0OvBeong kot amocvBeong:

a K+Cl, — e. H,+Cl, —
. Al+Br, — oT. AlL,O; —
y. Mg+0O, — C. NH; —
d. CH, — n. H,0, —

6.8 No cvpmAnpwoete 60eg ad TIG TOUPAKAT®
QVTLOPAOELS ATTANG AVTIKATROTOOTG HITOPODV VoL
TpoypotonolnBoiv:

a. Ca + HBr — n. Cu + HCl —
B. Cl, + KI — 0. Ba + HCl —
y. Al + FeBr, — L. Fe + AgNO; —
d. Fe + HCl — K Br, + KCI —
e Ca + H,O — A S+KF —
ot. Na+H,0O — p Mg + H,O —
¢. Zn+CuSO, — A% Ba + H,O —

6.9 Noa ypayete TG ELOMOOEL TOV XNILKOV OVTL-
dpacewv amd TIg 0oleg TPOKOITTOLY TO GAaTar:

o. AlBrs B. K,SO, y. Fe(NO3); 8. Cas(PO,),

and v e£ovdeTépwoT Tov KaTdAANAov o&éog pe
NV KATdAANAN Pbon).
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6.10 Na Glfwt?\npomsre TIG TTAPAKAT®D OAVTLOPA- Ba(OH), + (0£0) — Bay(PO,), + H,0
oelg eEovdetépwong:

s + NH,Cl — CaCl, + ...... + H,0

o. NaOH + H,SO, —
B Zn(OH), + HNO; —
Y. Ca(OH), + H,CO; —
o KOH + H;PO, —
£ Fe(OH); + H;PO, —
ot.  Al(OH); + H,SO, —

¢ Mg(OH), + HsPO, —
n. NH; + H,SO0, —
0 Zn(OH), + HCIO, —
L NH; + H;PO, —

6.11 No cvpmAnpooete 60eg ATd TIG TOUPAKAT®
AVTOPACELS OUTANG AVTIKATAGTOONG HTTOPOVV VO
paypatosolnfoov:

o. AgNO; + FeCl, —

B KNO; + NaCl —

Y. Ag,S + CuCl, —

o ZnCl, + KOH —

£ Zn(NO3), + Na,S —

oT. HNO; + ZnCl, —
4 Pb(NOs), + HI —
n. FeCl, + H,S —
0. Ca(NOs), + Na,SO, —
L K,SO; + HBr —
K. K,CO; + H3PO, —
A CaCO4 + HC1 —

6.12 No cuuTANPOOETE pE TIG EVOOELG TTOL Agi-
TTOVV KL TOUG KATAAANAOVUG GUVTEAEGTEG TIG ALVTL-
dpdaoelg mov akorovbovv:

Na amodwoete évav amd TOug XAPAKTNPLOHOVG
arocOVOesT), AT avTiKaTAoTACT), EE0VSETEPWOT)
1 SUTAY AVTIKATAGTAGCT GTLG TTAPATTAV® VTLSPa-
CELG.

6.13 Koabnyntrig xnpeiog édwoe oe pobntn deiy-
potor ortd 4 péTodAa e Toug kwdikovg A, B, T, A ko
StodbpatTar A&tV TOLG, e OKOTO TN cUYKpLoN
™G dpaotikodTNTAg Tovg. O pabntrg ékave 5 mel-
POPOTO XPTCLHLOTTOLOVTOG TA TTAPATTOV®D HETOUAA
KOl Tot SIOADHATA TOV QAR TWV TOVG. 2€ KATOLL TTEL-
papata o podnTig tapatipnoe aAAoyég TOG0 GTO
StxAvpa 660 koL 6TO PETAANO, YEYOVOG TTOL €deL-
XVE TNV TPAYHATOTOLNCT avTidpaong, oe KoL
OHWG TELPApUT deV TOUPATHPNOE KOHULX OAAOY.
Ytov mivaka mov akolovbel onpeiwoe pe v' 6OV
gywve avtidpoon ko pe X 0oL eV TPAYHATOTOL-
NOnKe ko avtidpoon.

Ydarud IIpaypatomoinc
IMeipapor | Sbhvpa Métaiho PavH nen
, avtidpaong
aAatog
Alag
! petdAiov B A X
Alag
2 petdAdov T B %
Alag
3 petdAiov A r v
Alog
4 petdAiov A A v
Alag
> petdArov B A %

SOHQOV LE TO ATOTEAECPATA TV TELPAPATOV 1-5
IOV PALVOVTOL GTOV TILO TTAV® TIVOKQ, VO KATOTA-
Eete T 4 pétoda A-A oe oepd avEnong tng Spot-
OTIKOTNTAG TOLG dlvovTag Kol TIG avaykoleg e€n-
YNOELC.
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®UANo Epyaoiag 6.1
Avtidpaoeig ATAng Aviikatdotoong 1
[TPATIEZA @EMATON]

Noa cuopmAnpdoete TG XNpLkég eELoMOELS (TTPOLOVTA KO GUVTEAEGTEG) TWV TUPAKATW AVTIOPACEDV XTANG
AVTIKATAOTAONG 7OV Yivovtor OAeg. No avagpépete To AOyo mov yivovtal.

Cly(g) + Kl(aq)

Cl,(g) + KBr(aq)
Mg(s) + HCl(aq) —
Mg(s) + Cu(NOs),(aq) —
Zn (s) + CuSOy (aq)
Zn(s) + HCl(aq)
Zn(s) + CuCl, (aq) —
(g) + KBr(aq) —

( )

1(s)

) —

) —

)

O X NS e

=R =
M=o
an
—
—~~
)
0
N
+
IJ>
/\
w

Al (s) + Fe(NOs), (aq
Cl, (g) + FeBr, (aq
Cl, (g) + Nal (aq

—
et

K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, (H), Cu, Hg, Ag, Pt, Au

av€non dpacTIKOTNTOG

F,, Cly, Bry, Oy, I, S

) avEnon dpacTIKOTNTG
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®UANo Epyaoiag 6.2
Avtidpaosig ATAng Aviikatdotoong 2
[TPATIEZA @EMATON]

Noa cuopmAnpadoete Tig XNLkéG eELoMOELS (TTPOLOVTA KO GUVTEAECTEG) TWV TUPAKATW AVTIOPACEDV XTANG
AVTIKATAOTAONG 7OV Yivovtor OAeg. No avagpépete To AOyo mov yivovTal.

1. Cl,(g) + KBr(aq) —

2 Cl, (g) + CaBry(aq) —
3. Clg)+ Caly(ag) —
4 Cle)+ HS@g —
5 Mg (s) + HBr (aq) —
6. Mg (s) + HI(aq) —
7 Mg (s) + FeCl, (aq) —
8 H,S (aq) + Mg(s) —
9. Mg (s) + ZnCl, (aq) —
10. Mg(s) + Fe(NOs), (aq) —
11. Zn(s) + AgNOs(aq) —
12. Zn(s) + HI(aq) —
13. Zn(s) + AuCl; (aq) —
14. Zn(s) + H,SO, (aq) —
15. Br,(l) + KI(aq) —
16. Br, () + Na,S(aq) —
17. F,(g) + KCl(aq) —
18. F,(g) + Nal(aq) —
19. Al(s) + HCl(aq) —

K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, , Cu, Hg, Ag, Pt, Au

avénomn SpacTIKOTNTAG

F,, Cly, Br,, Oy, I, S

av€non dpaoTIKOTNTG
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®UANo Epyaoiag 6.3
Avtidpacerg E£ovdetépwong 1
[TPATIEZA @EMATON]

Noa cupnAnpooete Tig XNpLkéS eELoMOGELS (TTPOLOVTA KOl GCUVTEAEGTES) TV TOPUKATW AVTIOpAcEWV eE0vde-
TEPWONG:

1. NaOH (aq) + HCl (aq) —
2. HI(aq) + NaOH (aq) —
3. KOH (aq) + Hl(aq) —
4. KOH (aq) + HNO; (aq) —
5. KOH (aq) + H,SO,4 (aq) —
6.  Ca(OH),(aq) + HCl(aq) —
7. HBr (aq) + Ca(OH), (aq) —
8.  Ba(OH),(aq) + HCl(aq) —
9, Fe(OH)s (s) + HCl (aq) —

10. Hl(aq) + NH;3(aq) —

11. NH; (aq) + HNO3 (aq) —

12. Ca(OH),(aq) + H,SO,(aq) —

13.  Zn(OH),(s) + HNO;(aq) —

14.  AIl(OH);(s) + HNO;(aq) —

15. Fe(OH), (aq) + H,S0, (aq) —

16. Fe(OH);(aq) + H3PO, (aq) —
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®UANo Epyaciag 6.4
Avtidpaocerg E€ovdetépwong 2
[TPATIEZA @EMATON]

Noa cupnAnpooete Tig XNHLKES eELOMOGELS (TTPOLOVTA KOl GUVTEAEGTES) TV TAPUKATW AVTLOpAcEWV eE0vde-
TEPWONG:

1. KOH (aq) + HBr (aq) —
2. KOH (aq) + HCl(aq) —
3. NaOH (aq) + HNO5 (aq) —
4. NaOH (aq) + H,S(aq) —
5. H,S04(aq) + KOH (aq) —
6. Ca(OH), (aq) + H,S (aq) —
7. NaOH (aq) + H,SO4 (aq) —
8. Ba(OH),(aq) + H,SO,(aq) —
9, Al(OH); (s) + HCl (aq) —
10. HCl (aq) + Ca(OH), (aq) —
11. HCl(aq) + NHs (aq) —
12. H,S (aq) + Mg(OH), (s) —
13.  Cu(OH),(s) + HNO3(aq) —
14. Al(OH);(aq) + H,CO;(aq) —
15.  Al(OH);(aq) + H;PO, (aq) —
16. Mn(OH), (aq) + H3PO, (aq) —
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®UANo Epyaoiag 6.5
Avtidpaoeig AttAng Avtikatdotaong 1

[TPATIEZA @EMATON]

Noa cupmAnpadoete Tig xNiLkéG eELoMOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TUPAKATW AVTLOPAGEWV SUTANG
AVTIKATAOTAONG oL Yivovtal 6Aeg. Na avagpépete Tov Adyo o yivovTal.

1. CaCl,(aq) + Na,CO5(aq) — 11. (NH,),COs(aq) + NaOH (aq) —
2.  BaCl,(aq) + AgNO;(aq) — 12. K,SO, (aq) + Ba(OH), (aq) —
3. HBr (aq) + Na,CO5 (aq) — 13.  Pb(NOs),(aq) + H,SO,(aq) —
4. AgNO; (aq) + HBr (aq) — 14. K,CO4(aq) + HBr (aq) —
5. AgNOs(aq) + KBr(aq) — 15. BaCOs (s) + Hy,SO, (aq) —
6. Na,CO5(aq) + HNO;(aq) — 16.  Zn(NOs),(aq) + NaOH (aq) —
7. AgNO; (aq) + HI(aq) — 17. HCl (aq) + AgNO5(aq) —
8. BaCl, (aq) + H,SO4(aq) — 18. Ca(NOs),(aq) + Na,CO5(aq) —
9. AgNO; (aq) + Kl (aq) — 19. NaOH(aq) + Zn(NO;), (aq) —
10.  AgNO;(aq) + NaCl(aq) — 20. K,SO;5 (aq) + HBr (aq) —

AlvovTtol oL TapaKATw TANPOPOpPLEG:

A¢pro:
HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH,

Inpozo:
o. To dhato pe Na®, K' § NH," dev xatafubiovron og Whipato.
B. To vitpuca dhato eivor evdidlvteg evooelg kot dev katafuvbilovral wg Whpata.
v. Ta droto AgCl, AgBr, Agl kau o avtiotorya dhata tov Pb(Il) eivon Wnparte.
6. Amo6 ta Oeuka dhato WRpota eivor ta: BaSO,, CaSO, ko PbSO,.
e. Oha to avBpakicd (CO32 _), Ta Belovya (S2 _) KO TOL PO POPLKA (PO43 _) alata eivol Wnporto,
EKTOG oUTO ALTA TNG KATNyopiog o.

ot. Ola ta vdpoeidia Twv petdAlwv eival Wpata, extog ad toa: KOH, NaOH, Ca(OH), ko
Ba(OH),.

H,CO; — CO,1 + H,0
Ewdwkég mepintdoseig: H,SO; — SO, 1 + H,O
NH,0OH — NH,?1 + H,0
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®UANo Epyaoiag 6.6
Avtidpaoeig AttAng Aviikatdotaong 2

[TPATIEZA @EMATON]

Noa cupmAnpdoete Tig XNLkéG eELoMOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TOUPAKATW AVTLOPAGEWV SUTANG
AVTIKATAGTAONG oL Yivovtal 6Aeg. Na avagpépete Tov Adyo mov yivovTal.

1. NH,NO; (aq) + KOH (aq) — 13. KI(aq) + AgNO5(aq) —
2. NaOH/(aq) + Pb(NOs3), (aq) — 14. K,CO3(aq) + HBr (aq) —
3. BaCl, (aq) + H,SO,(aq) — 15. HBr (aq) + AgNO5 (aq) —
4. Na,CO5(aq) + HBr (aq) — 16. HBr (aq) + CaS(aq) —
5. AgNOs (aq) + KCl(aq) — 17. AgNOs (aq) + NaBr (aq) —
6. HBr (aq) + Na,CO3(aq) — 18. K,S (aq) + Pb(NOs), (aq) —
7. BaCl, (aq) + AgNO3 (aq) — 19. NH,Cl(aq) + Ca(OH),(aq) —
8. CaBr, (aq) + K,S(aq) — 20. Fe(NOs);(aq) + KOH(aq) —
9. CaCOs(s) + HCl(aq) — 21. Fe(NOs), (aq) + HyS (aq) —
10. Na,COs(aq) + CaCl,(aq) — 22. Pb(NO3), (aq) + K,S(aq) —
11. K,CO4(aq) + Ca(NO,), (aq) — 23. Na,SO; (aq) + HCl(aq) —
12. Na,CO;(aq) + Ca(OH), (aq) — 24. FeS(s) + HCl(aq) —

AlvovTou oL TapaK&T® TANPOPOPILES:

A¢pro:
HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH,

Inporo:

o. To dhato pe Na®, K' § NH," ev xatafubilovron og Whipato.

B. To vitpucd dhata eivar evdidAvteg evioelg kot dev katafubilovron wg Whnpata.

v. Ta drota AgCl, AgBr, Agl kau o avtioTorya dhata tov Pb(Il) eivon Wnparo.

6. Amo6 ta Beuka dhato Wnpota eivor ta: BaSO,, CaSO,4 ko PbSO,.

e. Oloto avBpoakid (CO32 _), Ta Betovya (82 _) KO TO PO POPLKAL (PO43 _) alata eival Wpoto,
eKTOG QIO ALTA TNG KATNYoplag o.

ot. Ola ta vdpoeidia Twv petdAiwv eivar Wnpato, ektog and toa: KOH, NaOH, Ca(OH), kot

Ba(OH),.

H,CO; — CO,1 + H,0
Ewdwkég mepirtdoerg: H,SO; — SO, 1 + H,0
NH,OH — NH,1 + H,0
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®UANo Epyaciag 6.7
Avtidpaoeig AttAng Avtikatdotaong 3

[TPATIEZA @EMATON]

Noa cupmAnpadoete Tig xNiLkéG eELoMOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TUPAKATW AVTLOPAGEWV SUTANG
AVTIKATAOTAONG oL Yivovtal 6Aeg. Na avagpépete Tov Adyo o yivovTal.

1. HCl(aq) + Na,CO3(aq) — 11. CaS(s) + HBr(aq) —
2. (NH),SO,(aq) + NaOH (aq) — 12. Na,S (aq) + HCl(aq) —
3. CaCO4(s) + HCl(aq) — 13. FeCl, (aq) + K,S (aq) —
4. CaBr, (aq) + K,S(aq) — 14. Na,S (aq) + HBr (aq) —
5. Na,CO;(s) + HCl(aq) — 15. CaCl, (aq) + K,CO5(aq) —
6. K,CO;(aq) + Ca(NOy), (aq) — 16. Ca(OH),(aq) + Na,SO,(aq) —
7. NaCl (aq) + AgNO; (aq) — 17. CaBr, (aq) + K,S(aq) —
8. FeCl, (aq) + K,S(aq) — 18. Na,S (aq) + HCl(aq) —
9. K,S (aq) + HNOs(aq) — 19. CaS(aq) + HI(aq) —
10. Na,SO,(aq) + Ca(OH),(aq) — 20. K,CO4(aq) + Ca(NOs), (aq) —

AlvovTol oL TapakAT® TANPOPOPLES:

Aé¢pro:
HF, HCl, HBr, HI, H,S, HCN, SO,, CO,, NH;

Ignpata:
o. To dhato pe Na®, K' f§ NH," dev xatafubiovron og Whipato.
B. To vitpucd dhata eivor evdiddvteg evooelg ko dev katafubiovron og Whipata.
vy. Ta droto AgCl, AgBr, Agl ko o avticTorya dhata tov Pb(Il) eivon inparter.
6. Amo6 ta Beuka dhato Wnpota eivor ta: BaSO,, CaSO, kot PbSO,.
e. Ola ta avOporicikde (CO32 _), Ta Berotya (S2 _) KOUL TOL PG POPLKA (PO43 _) oAoto elvo Wnpaza,
€KTOG oUTO ALTA TNG KATNyopiog o.

ot. Ola ta vdpokeidia Twv petdAiwv eivar Wpatae, ektog amd ta: KOH, NaOH, Ca(OH), kot
Ba(OH),.

E1dwcég meprrtdoerg: H,SO; — SO, 1 + H,0
NH,OH — NH;31t1 + H,0O
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®UANo Epyaciag 6.8
Xnuwkég Avtidpaosrg - Exovéinyn 1
[TPATIEZA @EMATON]

A. Alvetol 1 TOPAKATO ACVPTARPWTH XNHKY e€icwon:
Ca(OH), (aq) + NH,NO, (ag) — Ca(NO), (aq) + NHj (g) + H,0 (1)

Noa cvpmAnpaoete T xNpkn e€lowon pe Tovg KATAAANAOVG CUVTEAECTEG.

B. Na yapoktnpioere Tig tpotdoelg mov akoAovboiv wg owotég (X) 1) Aavlaopéveg (A).

a. O apyvpog, Ag, dev avtidpd pe to vdpoxAwpikd o&d, HCI (aq).

B. T va e€ovdetepdoovpe To HCI mov mepiéxeton 670 YroTpLcd vYpO HITOPOVLE VO X PT)CLLOTTOL|GOVHE
yora payvnoiog (Mg(OH),).

y. To H,SO, 6tav avtidpdioel pe to Na,CO5 mapdyeton aéplo vdpoyovo.

I'. 310 epyaotriplo Sabétovpe éva vdatikd ddhvpo HCl(aq) ko dvo doyeior amobrkevong, to éva amod
oidnpo (Fe) ko to &Aro amd yarko (Cu). Xe oo doyeio mpémel va aobnkedoouvpe to Sidhvpo HC;

i. Xto doyelo and cidnpo
ii. Xto doyelo amd yoAko
iii. Xe xavéva and ta dvo

iv. Xe omotodnmote outd ta dvo.

No attiohoynoete TNV andvinon cog.

A. Tlowo amod Tig eOPEVEG XMHLKEG AVTIOPACELS dev yiveTal,

o.  HCl(aq) + AgNO;(aq) —

B. HCl (aq) + CaS(aq) —

y. HCl(aq) + NH;NO5(aq) —

S. HCl (aq) + Mg(s) —

E. Na cuopnAnpaoete Tig XnpLkég eELlomdOELS (TPOIOVTA KAl CUVTEAEGTES) TV TOUPAKAT®D XNHIKOV avTLOpA-
CewV, TTOL Yivovtal OAeG.

a. Ba(OH),(aq) + H,SO, (aq) —
B. Zn(s) + CuCl, (aq) —
Y. NayS(aq) + Pb(NO3), (aq) —

Noa avagépete To Adyo mov yivovtat ot avTdpdoelg B. kot y.
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®UANo Epyaciag 6.9
Xnuwkég Avtidpaoerg - Exavainyn 2
[TPATIEZA @EMATON]

A. No cupnAnpooete TG XNULKES eELOOOELS (TPOLOVTA KOl GUVTEAEGTES) TWV TOPUKATM XNHIKOV XVTLOPA-
0ewV OV Yivovtot OAeg. N avaupépete To AOYO OV YivovTal oL avTIOPACELS.

o. Na,COs(aq) + HCl(aq) —
B. Na,S (s) + HCl (aq) —
¥. Zn (s) + HCl (aq) —

B. Na cupmAnpaoete Tig xNpkég eELo®oeLg (TPOLOVTA KAl GUVTEAEGTES) TV TOUPAKATW XNHIKOV avTLdpd-
0e®V oL Yivovtal OAeg. No avoupépete To AOYO TTOL YivOVTaL OL aAVTIOPACELS O KOL Y.

o. Cl,(g) + HyS(aq) —
B. NaOH(aq) + H,SO,(aq) —
Y- Pb(NO;),(aq) + K,S(aq) —

I'. Na cuopmAnpaoete Tig XNpkég eELodoeLg (TPOLOVTA KAl GUVTEAEGTES) TV TOUPAKATW XNHIKOV avTLdpd-
oewV oL yivovtal OAeg. No aovapépete To AOYo 1oL yivovTal oL avTLOpACELS.

a. NH,Cl(aq) + NaOH (aq) —
B. FeCl; (aq) + KOH (aq) —
v. Zn(s) + CuCl, (aq) —

A. Na cuopmAnpahoete TIg XNHLKES eELo®OOELS (TTPOLOVTA KAl GUVTEAEGTES) TV TOUPAKATW XNHIKOV avTLdpd-
oewV oL yivovtal 0Aeg. N avaupépete To AOYO 1oL yivovtal ol avTidpaaoels fB. kot y.

a. Ca(OH),(s) + HCl(aqg) —
B. AgNO;(aq) + KBr(aq) —
Y- Cl, (g) + Nal(aq) —
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Amavtnoelg - Aboelg oTig Epwtnoelg - Aoknoelg - MNMpoPAnpata

6.1 o

6.2 y

63 o. A, B. 3, y.2, 8.2, .3, 01. A, (.3

6.4 Otedoavaywyikég: o., y. Metabetwcéc: B., b.

6.5

a. Na,CO; + 2HCI
B.  NH,Br + KOH
y. 2KOH + H,S0,
d Ca + 2H,0

6.6

— 2NaCl + CO, + H,0O
— KBr + NH; + H,0
— K,S0, + 2H,0

— Ca(OH), + H,

Fe + H,SO, — FeSO, + H, 1
O Fe eivar dpactikdTepog Tov vEpoydVOoUL.

6.7
o. 2K + Cl, — 2KCl
B. 2Al + 3Br, — 2AlBr,
v- 2Mg + O, — 2MgO
5. CH, — C + 2H,
E. H, + Cl, — 2HCI
oT. 2A1,0; — 4Al +30,
c. 2NH; — N, + 3H,
H,0, — H, + O,
6.8
o Ca + 2HBr — CaBr, + H,
B. Cl, + 2KI — 2KCl + I,
y. 2Al + 3FeBr, — 2 AlBr; + 3Fe
) Fe + 2HCI — FeCl, + H,
E. Ca + 2H,0 — Ca(OH), + H,
ot. 2Na+ 2H,0 — 2NaOH + H,
C Zn + CuSO, — ZnSO,4 + Cu
n. Cu + HCl -
0 Ba + 2HCl — BaCl, + H,
. Fe + 2AgNO; — Fe(NO3), + 2 Ag
K. Br, + KCl >
A S + KF -
H. Mg + H,O — MgO + H,
V. Ba + 2H,0 — Ba(OH), + H,

KepaAairo 6

6.9

a. 3HBr + AlI(OH); — AlBr; + 3H,0

B. H,SO, + 2KOH — K,SO, + 2H,0

Y- 3 HNO; + Fe(OH); — Fe(NOs); + 3 H,0
8. 2HPO, + 3Ca(OH), — Cas(PO,), + 6 H,0O
6.10

a. 2NaOH + H,SO, — Na,SO, + 2H,0

B Zn(OH), + 2HNO; — Zn(NO,), + 2 H,0
Y- Ca(OH), + H,CO; — CaCO; + 2H,0

5 3KOH + H,P0, — K,PO, + 3H,0

€. Fe(OH); + H;PO, — FePO, + 3 H,0
ot. 2Al(OH); + 3H,SO, — Al,(SO,); + 6 H,0
¢.  3Mg(OH), + 2H;P0, — Mg,(PO,), + 6 H,0
n. 2NH; + H,SO0, — (NH,),SO,

0. Zn(OH), + 2HCIO, — Zn(ClO,), + 2H,0
v 3NH, + H,,0, — (NH,),PO,

6.11

o 2AgNO;, + FeCl, — 2 AgCl| + Fe(NO,),
B. KNO; + NaCl >

Y- Ag,S + CuCl, — 2AgCl| + CuS|

3. ZnCl, + 2KOH — Zn(OH), | + 2KClI

€. Zn(NOs), + Na,S — ZnS | + 2NaNO,
oT. 2HNO; + ZnCl, — Zn(NOs), + 2HCI?
¢ Pb(NO,), + 2HI — Pbl,| + 2 HNO,

n. FeCl, + H,S — FeS| + 2HCI?

0. Ca(NOs), + Na,SO, — CaSO,| + 2NaNO;
L K,SO; + 2HBr — 2KBr + SO, 1 + H,0
k. 3K,CO; + 2H;PO, — 2K;PO, + 3CO,1 + 3H,0
A CaCO5 + 2HCI — CaCl, + CO, 1 + H,0
6.12

o. 2NH; — N, + 3H,

B. 2Na + 2H,0 — 2NaOH + H,

y. 3Ba(OH), + 2H;PO, — Bas(PO,), + 6 H,0
8.  Ca(OH), + 2NH,Cl — CaCl, + 2NH;1 + 2 H,0

a. amoocvvleon  P. amAn avtikatdoToon

pwon . dutAn avtikatdotaot

6.13 A<A<B<T

y. e€ovdeté-
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Anavtioelg - Aboelg ota POAAa Epyaoiog

KepaAairo 6

®VAAo Epyaciag 6.1 ®OAMo Epyaciog 6.2

1. Cl,(g) + 2KI(aq) — 2KCl(aq) + L (s) 1. Cl,(g) + 2KBr(aq) — 2KCl(aq) + Bry(l)
2. Cl,(g) + 2KBr(aq) — 2KBr(aq) + Br,(l) 2. Cl,(g) + CaBr,(aq) — CaCl,(aq) + Bry(l)
3. Mg (s) + 2HCl(aq) — MgCl,(aq) + H, (g) 3. Cl,(g) + Cal,(aq) — CaCl,(aq) + L (s)
4. Mg (s) + Cu(NOs), (aq) — Mg(NOs),(aq) + Cu(s) 4. Cl,(g) + H,S(aq) — 2HCl(aq) + S(s)
5. Zn (s) + CuSO,(aq) — ZnSO,(aq) + Cu(s) 5. Mg (s) + 2HBr(aq) — MgBr,(aq) + H, (g)
6. Zn(s) + 2HCl(aq) — ZnCly(aq) + H,(g) 6. Mg(s) + 2HI(aq) — Mgl, (aq) + H,(g)
7. Zn(s) + CuCl,(aq) — ZnCl,(aq) + Cu(s) 7. Mg (s) + FeCl,(aq) — MgCl, (aq) + Fe(s)
8. F,(g) + 2KBr(aq) — 2KF(aq) + Br,(1) 8. H,S (aq) + Mg(s) — MgS(s) + H, (g)
9. L, (s) + H,S(aq) — 2HI(aq) + S(s) 9. Mg (s) + ZnCl,(aq) — MgCl,(aq) + Zn(s)
10. 6 HI (aq) + 2Al (s) — 2All;(aq) + 3H,(g) 10. Mg(s) + Fe(NO;), (aq) — Mg(NOs), (aq) + Fe(s)
11. 2 Al(s) + 3Fe(NOs),(aq) — 2 Al(NOs);(aq) + 3 Fe(s) 11. Zn(s) + 2 AgNO;(aq) — Zn(NOs), (aq) + 2 Ag(s)
12. Cl, (g) + FeBr,(aq) — FeCl,(aq) + Br, (1) 12. Zn(s) + 2HI(aq) — Znl,(aq) + H,(g)
13. Cl,(g) + 2Nal(aq) — 2NaCl(aq) + I,(s) 13. 3Zn(s) + 2AuCly(aq) — 3 ZnCl,(aq) + 2 Au(s)
, , , , 14. Zn(s) + H,SO4(aq) — ZnSO,(aq) + H,(g)

O topaméve avTidpaoelg arAng avTIKOTAoTAoNG TPAYHa-
tomotobvTal yloti oe k&Be pix To GTOLKELD TOL AVTLOPA e L Bry (1) + 2KI(ag) — 2KBr(aq) + L (s)
v éveon elvon o Spactikd and to avticTolyo otolyeio 16. Br, (1) + Na,S(aq) — 2NaBr(aq) + S(s)
™mg éveorg. 17. F,(g) + 2KCl(aqg) — 2KF(aq) + Cl,(g)

18. F,(g) + 2Nal(aq) — 2NaF (aq) + I,(s)

19. 2Al(s) + 6 HCl(aq) — 2 AlCl5(aq) + 3H,(g)

Ot mopamdve avtidpdoelg atAng avIKATAGTAOTG TPAYHO-
TomotobvTal ylati o€ kébe po to otolyeio mov avTdpd e
v évoorn eival o dpacTikd otd TO AVTIGTOLYO OTOLYELD

NG évwong.
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®OAMo Epyaoiag 6.3

®OAo Epyaoioag 6.5

1. NaOH (aq) + HCl(aq) — NaCl(aq) + H,O (1) 1. CaCl, + Na,CO; — CaCO;] + 2NaCl
2. HI(aq) + NaOH (aq) — Nal(aq) + H,O (1) 2. BaCl, + 2 AgNO; — 2 AgCl] + Ba(NOs),
3. KOH (aq) + HI(aq) — Kl(aq) + H,O(]) 3. 2HBr + Na,CO; — 2NaBr + CO,1 + H,0
4. KOH (aq) + HNO; (aq) — KNOs (aq) + H,0(]) 4. AgNO, + HBr — AgBr| + HNO,
5. 2KOH (aq) + H,SO,(aq) — K,SO,(aq) + 2H,0(1) 5. AgNO; + KBr — AgBr| + KNO,
6. Ca(OH),(aq) + 2HCl(aq) — CaCl,(aq) + 2H,0(l) 6. Na,CO; + 2HNO; — 2NaNO; + CO,1 + H,0
7. 2HBr(aq) + Ca(OH),(aq) — CaBr,(aq) + 2 H,0(]) 7. AgNO, + HI — Agl| + HNO,
8. Ba(OH),(aq) + 2HCl(aq) — BaCl,(aq) + 2 H,0(]) 8. BaCl, + H,50, — BaSO, | + 2HCI
9. Fe(OH); (s) + 3HCl(aq) — FeCls(aq) + 3H,0(1) 9. AgNO; + KI — Agl| + KNO,
10. ) < NIEhag) => hsbiliea) 10. AgNO, + NaCl — AgCl| + NaNO,
1. b)) = 1sNGh{e)) == RISUNOL(ex) 11, (NH,),CO, + 2NaOH — Na,CO; + 2NH;1 + 2 H,0
12. Ca(OH),(aq) + H,SO4(aq) — CaSO,(s) + 2H,0 (1) o K,SO, + Ba(OH), — BaSO, | + 2KOH
13. Zn(OH),(s) + 2HNO;(aq) — Zn(NOs),(aq) + 2 H,0 (1) - Ph(NO,), + H,S0, — PbSO, | + 2 HNO,
14. Al(OH);(s) + 3HNOs(aq) — AI(NOs);(aq) + 3H,0 (1)
14. K,CO; + 2HBr — 2KBr + CO,1 + H,O
15. Fe(OH),(aq) + H,;SO,4(aq) — FeSO,(aq) + 2H,0 (1)
15. BaCO; + H,SO, — BaSO,| + CO,1 + H,0
16. Fe(OH);(aq) + HsPO,(aq) — FePO,(aq) + 3 H,O (1)
16. Zn(NO;), + 2NaOH — Zn(OH), | + 2 NaNO,
®0AMo Epyaocioag 6.4 17. HCI + AgNO; — AgCl] + HNO;4
18. Ca(NO,), + Na,CO3 — CaCOs | + 2NaNO;
1. KOH (aq) + HBr(aq) — KBr(aq) + H,0 (1) 19. 2KOH + Zn(NO;), — Zn(OH), | + 2KNO,
2. KOH (aq) + HCl(aq) — KCl(ag) + H,O( 20. K,SO; + 2HBr — 2KBr + SO,1 + H,0
3. NaOH (aq) + HNO; (aq) — NaNOs(aq) + H,O (1)
4. 2NaOH (aq) + H,S(aq) — Na,S(aq) + 2H,0 (1)
5. H,SO,(aq) + 2KOH (aq) — K,SO,(aq) + 2H,0 (1)
6. Ca(OH), (ag) + H,S (ag) — CaS(s) + 2H,0(])
7. 2NaOH (aq) + H,SO,(aq) — Na,SO,(aq) + 2H,0 ()
8. Ba(OH), (aq) + H,SO,(aq) — BaSO,(s) + 2H,0(1)
9. AI(OH), (s) + 3HCl(aq) — AICL (ag) + 3 H,0 (I)
10. 2HCl (aq) + Ca(OH),(aq) — CaCl,(aq) + 2H,0 (1)
11. HCl (aq) + NH;(aq) — NH,Cl(aq)
12. H,S (aq) + Mg(OH), (s) — MgS(s) + 2H,0 (1)
13. Cu(OH), (s) + 2HNO; (aq) — Cu(NOs), (aq) + 2H,0 (1)
14. 2 Al(OH),(aq) + 3 H,CO4(aq) — AL(CO,),(aq) + 6 H,0 (1)
15. Al(OH), (aq) + HsPO, (ag) — AIPO, (aq) + 3 H,0 (])
16. 3 Mn(OH),(aq) + 2H;PO,(aq) — Mns(PO,), (aq) + 6 H,O (1)



Kepddaio 6: Aravrijoeig - Avoeig ora PvAda Epyaciog

171

®0AMo Epyaciog 6.6

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

O A

NH,NO, + KOH
2NaOH + Pb(NOs),
BaCl, + H,SO,
Na,CO; + 2 HBr
AgNO; + KCl

2 HBr + Na,CO4
BaCl, + 2 AgNO;
CaBr, + K,S
CaCO; + 2HCI
Na,COs (aq) + CaCl,
K,CO; + Ca(NOs),
Na,CO; + Ca(OH),
KI + AgNO,
K,CO; + 2 HBr
HBr + AgNO,
2HBr + CaS
AgNO; + NaBr
K,S + Pb(NO,),
2NH,CI + Ca(OH),
Fe(NOs); + 3 KOH
Fe(NOs), + H,S
Pb(NO,), + K,S
Na,SO; + 2HCI
FeS + 2HCI —

TR T A

KNO; + NH; 1 + H,0
Pb(OH), | + 2 NaNO,
BaSO, | + 2HCI
2NaBr + CO,1 + H,0
AgCl| + KNO;
2NaBr + CO,1 + H,0O
2 AgCl| + Ba(NOy),
CaS| + 2KBr

CaCl, + CO,1 + H,0
CaCOs5| + 2NaCl
CaCO; | + 2KNO;
CaCO; | + 2NaOH
Agl| + KNO;

2KBr + CO,1 + H,0
AgBr| + HNO;

CaBr, + H,S1

AgBr| + NaNO;
PbS| + 2KNO;4

CaCl, + 2NH; 1 + 2H,0
Fe(OH); 1 + 3 KNO;
FeS | + 2HNO;

PbS| + 2KNO;4
2NaCl + SO, 1 + H,0
FeCl, + H,S 1

®OAo Epyaocioag 6.7

T S S N T W
© ¥ NS e WD RS

RO A U O O I

2HCI + Na,CO;4
(NH,),SO, + 2 NaOH
CaCO; + 2HCI
CaBr, + K,S
Na,CO; + 2HCI
K,CO;3 + Ca(NOs),
NaCl + AgNO;
FeCl, + K,S

K,S + 2HNO;,
Na,SO, + Ca(OH),
CaS + 2HBr

Na,S + 2 HCI
FeCl, + K,S

Na,S + 2HBr
CaCl, + K,CO;4
Ca(OH), + Na,SO,
CaBr, + K,S

Na,S + 2HCI

CaS + 2HI

K,CO;3 + Ca(NOs),

T T T A A A

2NaCl + CO, 1 + H,0
Na,SO, + 2NH;1 + 2H,0
CaCl, + CO,1 + H,O
CaS| + 2KBr

2NaCl + CO,1 + H,0
CaCOs| + 2KNO4
AgCl] + NaNOs

FeS| + 2KCl

2KNO; + H,S1
CaSO, | + 2NaOH
CaBr, + H,S1

2NaCl + H,S?

FeS| + 2KCl

2NaBr + H,S 1
CaCOs| + 2KCl
CaSO, | + 2NaOH
CaS| + 2KBr

2NaCl + H,S?

Cal, + H,S?T

CaCOs| + 2KNO4
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®0AMo Epyaciog 6.8

mE R e

. Ca(OH), + 2NH,NO, — Ca(NO,), + 2NH, + 2 H,0

a -2, f.-2, y.-A

>to ii. O Cu dev avtidpd pe o HCl evedy o Fe avtidpa.
Hy.

a. Ba(OH), + H,SO, — BaSO,| + 2H,0

B. Zn + CuCl, — ZnCl, + Cu

y. Na,S + Pb(NOs), — PbS| + 2NaNO;

H B. eivon avtidpaon amtAfg aviikatdotaong kot o Zn
eivon o dpaotikdg amd tov Cu. H y. eivar avtidpaon
SUTATG avTIKATAOTOONG Ko Tapdyetal ilnpa.

oMo Epyaoiag 6.9

Na,CO; + 2HCI — 2NaCl + CO,?1 + H,0
Na,S + 2HCl — 2NaCl + H,S1
Zn + 2HClI — ZnCl, + H, 1

= ™R

Cl, + H,S — 2HCl + S
2NaOH + H,SO, — Na,SO, + 2H,0
Pb(NO3), + K,S — PbS| + 2KNO;

NH,CI + NaOH — NaCl + NH;1 + H,0
FeCl; + 3KOH — Fe(OH); | + 3KCl
Zn + CuCl, — ZnCl, + Cu

TR =WTR

Ca(OH), + 2HCl — CaCl, + 2H,0
AgNO; + KBr — AgBr| + KNO;
Cl, + 2Nal — 2NaCl, + [,

= ™R



To 1808 o Ayylog ymut-
k6g John Dalton emavogé-
PEL GTO TTPOCKTVIO TNV OLTO-
pikr} Bewpio Tov Anpdkpirov
Sdwxtuovovtog T Bewpio
OTL 1] AN amoteAeital and
TephoTio aplOpd pikpooko-
KOV KoL odlipetwv ow-
poatdiov mov ta ovopooe
atopa. Av ko 1) Bewpio Tov
eEnyovoe LKAVOTTONTIKA TX
dudpopoar xNpIKd eouvopeva,
N TEPLYPOPT] TOL EKOVE O
Dalton yw ta dropa eivon
TTOAD Srapopetikt} atd tnv
ELKOVOL IOV €YOUHE OTHEP
Yot QUTA.

‘Exer mpoodiopiotel mAéov
6Tt lamu = 1,66- 107 g
Kot 1 emionpn ovopacio
™G povadog eivar «evioio
povada  atopkng  p&log»
(unified atomic mass unit)

To otouyeio &vBpakag auro-
teheltoan amd tpioe Pooikd
wotona: 2C e mM0000TO
98.9%, 12C oe mocooto 1,1%
ko 'C (o¢ pikpd m0606TH).

Kepdharo 7

BaolKEG EVVOLEG OE OTOLXELOMETPLKOUG
UTTOAOYLOHOUG

7.1  Atopikn povada palag (amu)

KaBog ta dtopa eivort oAl pkpd cwpatidia, 1 pétpnon g palag Tovg frav
gva TOAD onpavTikd mpoPAnpe. Ietpopatikd rav mo edkoAo vo petpndet 1
HALOL TOUG GLYKPLTIKA e TN HALO KATTOLOL GUYKEKPLUEVOL ALTOROV TTOL XPNOL-
peveL WG péTpo. Xtnv apxn (190G awvag), To péTpo avtd fTav 1 pala Tov ato-
pov tov vdpoyovou (H) ko ot cvvéyewa, (1904), to 1/16 g pdlag Tov atdpHov
Tov 0€vyovov (0O). Ao 10 1961 OPWG KOl HETA WG GUYKPLTLKO PETPO TNG HALOG
TOV ATOPWV XpTolporoteital To 1/12 tng p&log Tov 16oTdmoL Tov AvOpaka
12€, 1mov yia To Aoyo avtd avagépetan og atopkt povada pélag (atomic mass
unit, amu). AnAodn:

1amu = 1—12 ma(lgC ) (7.1)

O Aoyog yi Tov omoio dtodé€ajte TNV TOPATAVE® ATOHLKT) pHovado pélog
NTav OTL oL SLPOPETIKOL TPOTOL VITOAOYLOHOU elyav ATOKALICELS e aTOTEéAE-
opo va SmpovpynBovv mpofARpata ko 1 KaAOTepT, eviaio amodektr), cUHPL-
BaoTikn Abon frav pécw Tov GvOpaka oL £KTOG TV AAAWV (TL.X. 6 TPOTOVLIA,
6 VETPOVIX Katl 6 NAEKTPOVLAL) elye KL EVOLAUEDT) TIUT.

6 TPOLTOVIX 0

. e~ N ,
g P . | 6 veTpovia ‘
6 niektpovia @

. S ! SXNHATIKT AVOTTapioTooT)
Tov aTdpoL TOL 12C
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7.2 IXeTIKN aTopKn pada (4,)

Sxetucr] otopikn péor (A, ) Méyeton o apiBuog mov Seiyver moceg popég ei-
vau peyadbtepn 1 pala Tov atopov Tov oTolyeiov ad to 1/12 ng palog Tov
atopov Tov avOpako-12.

m
A=— " (7.2)

% ma(IEC)

To ocvpPoro m, otov mapandvew TOTO ekPpalel TN HALX TOL ATOHOL TOV
ototyeiov. Etot, 0tav Aépe 0tL to A, Tov Beiov (S) eivon 32, evvooipe 6TL 1) pélor
TOUL ATOPOL TOV S elva 32 Popég peyodOTepn otd to 1/12 Tng palog ToL ATOHOV
Tov avBpaka-12 (1 amu).

OewpnTiKdg LUYOg TOL Luyilel éva dtopo S o€ oxéon pe To 1 amu.

A (S)=32 32 amu

Eivow mpopavég mwg emedn 1 palo Tov ATOHOL 0TOLOLINTOTE GTOLXELOV
elvor Tpak Tk Lo pe 1o dBpolopa TV HaldV TOV TPWTOVIOV KXL TWV VETPO-
viwv, n oxetikn atopikn pala Oa énpene va ovpmintel pe tov polikd apldpd
Tov atopov. ILy. n oxetikn atopkn palo Tov atépoL Tov S pe Z = 16 ko
A =32 Oa eivaw:

m, (S) 16 m, +16 m, 16 amu + 16 amu
A (S) = = - =16
1 amu 1 amu

Opwg, ovyvé oL oyetikég atoptkég paleg eivon dexadikol apbpol ko OxL
aképatol. AvTo opelheTon SLAPYOPOLG TaPAyOVTEG KL KUPLWG O TNV DTTOPEN TV
tootémwv. To Cl yia map&detypo amavté oty goom pe o todtoma 35C1 ko
37CL. To 16éTomo 35C1 éxel palikd aptlbpd A = 35 Ko eTOPEVOG 1) CYETLKT
aTopikn Tov pala eivan A, = 35, Bpicketan de oe avaroyia 75%. To wooTOTO
37Cléyer A = 37 xou Bpicketan oe avaloyia 25%. Apa, 1) GYETIKT aTopikr pélor
tov Cl vtohoyiletat amd tn oxéon:

75

25
Ar(Cl):m-35+m-37:35,5

INo wotopikovg Adyoug Ppi-
oKovTalL o€ XpHom akoun
KoL oTfjpepa oL OpoL «oTo-
pk6d PBépog (AB)» ko «po-
ploakd Pépog (MB)» avti
TV 0PV «OXETIKN OTO-
MLKT) HOL0r» KoL «GYETIKT] HO-
prokn p&la» avtictorya.

H oamélvtn atopkr) pala
TPOKVNITEL Qv  TOAAQTTAC-
OLXOOUVHE TN OGXETLKI] OTO-
pikn péla pe to 1 amu dn-
hadn pe 10 1,66 - 1072 g

IIpopavdg, 1 OYETIKY ATO-
pikn pala yuoo k&Be otot-
xeto dev yperdleTon amopv)-
povevon kot diveton oe ke
nepinTwon.
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Av KOl OTIG LOVTIKEG EVD-
oelg dev vmapyxeL 1 Evvola
TOL HOPILOV, O LTTOAOYLOHOG
NG OXETIKNG HOPLAKNG HA-
Lag emextelveton ko 6~ ov-
TEG HECW TOV M.

H évvowx tng oxetikng po-
pLokng palog (Mr) emektei-
VETOL KO(L G€ 1) HOPLOKEG XT)-
HIKEG OLGieG Kol €TOL poped
va xpnotpomoindel ko otV
TEPINTWOT TWV ATOHWV OVTi
™G A,. Puoikd yio T topor
HITOPOVHE VO XPTCULOTTOLT-
GOUE KoL TNV A, TT.X.

M, (Na) = A, (Na) = 23

Egoppoyn 7.1

O yahkdg amavté oTn @ooT e TN pop@r) S0 1eoTdmwy *3Cu (ot Toc00TH 69%)
ko ©°Cu (o€ 1060076 31%). Me Béon o SeSopéva avtd, ToLa 1) GYETIKT) ATOpIKT
palo Tov puotkov Cu;

Avon

O1 oyeTikéC atopikéc paleg Twv 1otdmwv Cu ko ©Cu eivan avtictoya
loeg pe 63 ko 65. Emopévmg, n oxetikn atopikr pala tov guotkot Cu vrolo-

yiletou wg e€ng:

69 31
Ar(Cu)=m63+ﬁ65=63,5

7.3 XIxetkn poprakn pado (M,)

To 1 amu atotelel pio koAl povado péTpnong tng palog yior OAx Toe GopoTidio
7oV €xoLV péyefog avahoyo pe avTd Twv atopwy. Apa, Bo prtopodooape vo T
XPTOYLOTOLCOVHE e avEAOYO TpOTTO Kot Yo Tar popiae. Etou:

Yxetikn poprakn pala (Mr) HLoG XNILKAG ovoiog Aéyetar o aplBpog mov
delyvel mOoEG YopEC elvor peyodvTept 1) pala TOL HOPLOL TOL GTOLYELOV 1] TNG
XNHIKTG évwong ard o 1/12 tng palag Tov atoépov Tov dvOpaka-12.

me
M=— (7.3)

L (%)

To oOpPoro mg oTov mapamdive TOTO ekPPALeL TN palo ToL popiov av TPO-
KELTOL YLOL HOPLAKT] XTHLKT] OLGLO VG 0tV TTPOKELTAL VIO LOVTLKT) OLG Lo eKPPalel
N pé&lo Tov avtioTolyel aTov XNpikod g tumo (formula unit).

Ortav Aépe 6tL To M, Tov H,O eivan 18, evvootpe 6Tt 1) pélo Tov popiov Tov
vepoU eivat 18 popég peyodOtepn otd To 1 amu.

O1 oyetikég atopikég paleg OAWV Twv otolyelwv divovtal oe k&be mepi-
TTOOT) KoL pe PACT) AUTEG HITOPODHE VO LTTOAOYIGOUHE TIG CYETIKEG HOPLOKEG
HALEG TV XNHIKDOV OLGLOV.

I va vtodoyicovpe To M, pag xnpkng ovoiag (otolxeiov 1 évwong):

v' Tpagovpe To xnpikd TOITO TOL GTOLYELOL 1] TNG EVWOTG.
v' IToAMamlacidlovpe 10 A, ToL K&Be ATOHOL TOL VITAPYEL OTNV XNHLKT
ovoio pe To avticTolyo delkth).

v IIpocOétovpe ta yivopeva.

V' ZtnVv mepintworn mwolvatopkot WOvtog oe mapévleon pe deiktn, moAla-
mAocLalovpe To delktn oe K&be ATOPO TOL TOAVATOULKOD LOVTOG HE TO
delktn €€ otd v TopévOeor).
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Hopadeiypata

M, (0;)=2-A,(0)=2-16 = 32

M, (HPO,) =3-1+1-31+4-16 = 98

M, (Cag(PO,),) =3-40+2-(1-31+4-16) = 310

7.4 Tuieival To mole atopwy;

O amodeiEouvpe 6TL ToGOTNTH O KGBe aToLyElo palag long pe To A, TOV GTOL-
Xelov o€ g aumoteAeitan atd Tov id10 apldpd ATOPWY TOL TEPLEXOVTOL GE TOGO-
mra 12 g 12C Snhadn oe téoa g 660 eivor o A, Tov 2C.

Eotw 6t mocdtnTa Tov ototyeiov X ion pe A, (X) g amotedeiton amrd Ny
atopa kot 0TL TocoTnTR AvOpaka-12 o pe A, 1ZC) g = 12g aumoteAeiton amwd
N artopo. Oa Sei&ovpe 0L Ny = N :

) A (X) g

m 1

N om0 A0pmtl)

Ne  m(c) A (20) g -
m, (lzc) A, (IZC) . é ma(12c)

OL mtapakdtw TooOTNTEC,

12gC (A, =12)
1650 (A, =16)
32gS (A, =32)
23gNa (A, =23)

TEPLEXOLY OAeC TOV 1dL0 aplBpd atopwv. O aplBpog avTodg TOV ATOPMV TOL
TEPLEXOVTAL G€ TOCOTNTA TOL GTOLXELOV iom pe A, g ovopdaletal aplBpog Tov
Avogadro (N, ) kot voloyicOnke mepapaticd 6t etvon Ny = 6,02 - 10%. Me
Ao Aoy 0 apBpog Avogadro exppalet Tov aplbpd twv atdpwv 0olovdn-
TOTE GTOLYELOV TTOV TEPLEXOVTAL GE HALX TOCWV YPUHPUPLOV 060 elvol 1) o)e-
TIKN atopikt) Tov pala. H mocotnTar avtr) amd éva otoyeio mov mepiéxelt Ny
atopa Tov otolyeiov opiletal wg 1 mol atoépwv Tov otoryeiov. Aniadn:

exeL polo lon pe A, g
1 mol atépwv

07TOLOLOTTTOTE GTOLYELOV 023

meptéxel Ny = 6,02 -1
dtopor Tov oToL)ElOV

O apBpodg Avogadro ovopd-
otnke é€tol and tov T'dAlo
@uoko Jean Perrin to 1909
npog T tov Itodol emi-
otrjpova Amedeo Avogadro
(1776-1856), o omoiog mp®>-
tog To 1811 mpoTeive OTL
0 0Oykog &vOg aepiov ot
dedopéveg ouvOrkeg misong
kow  Oeppokpociog  eivou
aviAoyog tov aplBpod Tewv
QTOHOV 1 TV Hoplov kot
aveEaptnto and T @don
TOUL oepiov.

O Perrin (BpoPeio Nopmed
duowkrig To 1926) mpoo-
Swopioe v T tov Ny
pe TOAMEG ko Swoupope-
Tikég  peBodovg.  Ilavtwg,
n tyg tov opbpod Tov
Avogadro mpoodiopioctnke
apxikd omd tov Johann
Josef Loschmidt.
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1 mol Twv otoigeiwv S,
Cu, He xou Hg. OAeg avtég
oL TOCOTNTEG TEPLEXOLV
tov 8o appd atdpwv
(N, =6,02-10%).

To Mole, octpporo mol,
eivon povéda pétpnong mo-
cotnTOg VANG oto diebvég
cvotnpa povadwv (SI).
Opileton  ©g 1  7OCO-
To HlaG XMULKNG ovoiog
ov  mepéxel  akpLpAdg
6,02214076 x 10% cToLyeltd-
deig ovtoTNTEG.

Ortav XPTOLoToLEITOL
T0 mole oL oToElddeLg
OVTOTNTEG TMPEMEL VO KO-
BopiCovtar avotnpd ko
propel  va  glvor  Atopa,
popla, VTR, NAEKTPOVIX
Ao cwpatidix 1| ovyke-
KPLHEVEG OPADEG ALUTOV TV
CWPATOIWV).

Stabeps Avogadro (N,)
elvon  Oepelddng  Quowk
otafepd OV  AVTLTPOCK-
mevel  Tov  aplOpd TV
GTOLXELWIDOV OVTOTHTWV
OV  TEPLEXOVTOL OE EVX
mole.

N, = 6,02214076 x 10%* mol™!
H apBunrtikr Tipr g ota-
Oepdg, 6,02214076 x 107,
ovopaleton  oplOpdg  Avo-
gadro kot eivon adidotato

péyedog.

Hopoadeiypata

éxeL palo ion pe 32 g

1 mol atopwv S
(Ar = 32) ’ _ 23 1

meptexel Ny = 6,02 - 10%7 atopo S

éxeL pala ton pe 40 g

1 mol atépwv Ca
(Ar = 40) , _ 23 1

meplExel Ny = 6,02 - 10 atopa Ca

‘ Egoppoyn 7.2

AwBétovpe moocotnta C palag 60 g.

a. [Toco mol atopwv C eivot 1) TooOTNTH QLUTT Ko
B. oo oo atopa C amoteleito;

Atvetow: A, (C) = 12

Adbon
a. Ta 12 g C avtiotoiyodv oe 1 mol C
To 60 g C x
_ 60

x=—=5mol C
2

B. To 1 mol C amoteleiton amd Ny dropo C
To 5 mol C x

x =5 Ny aropa C

Tevikd ylor va LTTOAOYICOLHE TNV TOCOTNTA £VOG GTOLYElOL Ge mol av pag
divetal n palo m Ko 1 oXETIKY ATOpLKT) H&loe A, PITOPODVLE VO X PTOLILOTTOL-
GOUYE T1 o)XEéoT):

n= Lg (7.4)

mol

T

Emniong, yia va viroloyicouvpe tnv mocotnTa €vOg ototyxeiov oe mol av pag
divetat 0 aplOpog atopwy icog pe N pmopolpe va X prjCLLOTOL)GOVE TN GXEON:

(7.5)

omov N = 6,02-10%3 0 aplpodg twv atdpwv/mol (aptbudg Avogadro).
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Egoppoyn 7.3

Awabétovpe mocotnta Ca iomn pe 3 mol.

a. [Towx 1 pala Tng mosdTNTAG CUTHG KOl
B. otd mooco dtopa Ca aumotedeiton;
Atvetou: A, (Ca) = 40

Aton
o. SOpQOVa e TNV Toportdve oxéon (7.4) Exoupe:
m

n=

g
' mol

m=n-Ari —3mol-40 & = 120 g

mol mol

B. Emiong, amd tn oxéon (7.5) éxouvpe:

TOHO

(0.4
N=n-Ny =3 mol-6,02-10% = 18,06 - 1023 &topo
mo

7.5 Tuielval to mole popiwy;

Av Sabétouvpe mooodTNTA 0Utd pior omoLadrirote Ynpiky évewor (1) kot ototyxeiov
He 1) popgn popiwv) palag iong pe T oxeTikn poprakt pala Tng XNpkng £ve-
ong (oe g) o apldpog Twv popiwv mov mepiéxovrot oe avth Ba eivon mhvta o
010G kot ioog pe Ny . ILx. oL mapokdtew TocoTnTEG,
(M, = 44)

(M, = 63)
(M, =17)
(M, =32)

- 44 g CO,

+ 63 g HNO;

« 17 g NH;

« 32g0,
nepLéyovy Oheg Ny = 6,02 - 1023 podprar amd v avtictouyn xnuiki ovsio. H
TOCOTNTA QUTT) o0 TN XMHLKT évwoT (1] To oTolyelo He TN Hop@T] HoplwV) TOV
meplexel Ny popla opiletar wg 1 mol popiwv. Anhadn:

éxeL pala ion pe M, g
1 mol popiwv
XNUKNG €veong 1} aTolxeiov nepiéxel Ny = 6,02 - 1023

popLa

Yt oxolkd Spopeva To
ovpporo N, xprnotpormot-
eltar ko yio tn otadepd
Avogadro, m.x. otn oxéon
(7.5) omov éxer povadeg
dropo/mol kAT, OoAAL
KoLy Tov apibud Avoga-
dro my. o6tav dnAwdvouue
3 N, Gropa Ca Omov eivou
adudotato péyedog.

1mole =6,02-10% ¢
1 mol eupo = 6,02-10% evpdd

©)
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IMocotnta pag ovoiog ion
pe 1 mol ovopdletor po-
plokr) palo (molar mass)
kot ovpPoAriletan pe M. H
povada tng oto SI eivon
kg/mol adAAé cuviBwg xpn-
oyonotovpe g/mol.
O enionpog oplopdg tng ei-
vou péow g oxéong:

M="

n

7OV elval TPAKTIKA 1) oX€0T)
(7.6).
Aev avagépetar oTn o)YO-
Axr) OAN g xnpeiog aAd
oavopépeTaL otV VAN TNG
@uoLkTg (puoikr] kotevBuv-
ong B Avkeiov).

IMocoétnta Beiov (S) pdlog
32 g. H tocoétnta arvtr) avti-
ototyel oe 1 mol S ko wepié-
xet Ny atopo S.

A, (S) =32

NaCl

IMocoétnta paog
58,5g. H mocotnta avtr
avtiotolyel e 1 mol NaCl
ko sepiéxet N wovto Na*
kot Ny 16vra CI
M, (NaCl) = 58,5

Hopaderypa
exeL palo lon pe 44 g
1 mol popiwv CO,

M, =44
(M, ) nepléxel Ny = 6,02 - 1023 popia CO,

Tevikd, n TOGOTNTA YNULKAG éVwong (1) oTolyelov pe Tn popen popiwv) (n)
oe mol ov avtioTolyel o palag m kol €xel oxeTIKN poplokn) palo M, diveton
amnd TN oxéon:

n=— " (7.6)

Emniong, n mocoétnta (o€ mol) mov avtiotoryel oe apbud popiwv ico pe N
divetou oo N oyéon:

(7.7)

omov N = 6,02-10%3 0 apldudg twv popiwv/mol (aplbudg Avogadro).

‘ Epoappoyn 7.4 ]

AwBétovpe mooodtnta HNO; ion pe 0,2 mol.
a. [Towa 1 pala TnG mocOTNTAG CCLTHG KoL

B. and moca popioe HNO; amotedeitat;
Atveto: A,(H)=1, A,(N) =14, A, (O) =16

Adbon
a. M, (HNO;) =1+14+3-16 =63

SOpeova pe Ty toportdve oxéon (7.6) Exoupe:

m
n= z
M
’ mol
m=n-M, & = 0,2 mol- 63 & =12,6g
mo mo

B. Emiong, and tn oxéon (7.7) éxovpe:

N
n=-——
Ny
opLox
N=n-Ny =0,2mol-6,02-10% % = 12,04 - 102 poépio HNO,
mo
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>t Xnpeio to mole (cOpPoro povadag: 1 mol) eivou n Paoikn povado toco-
tog ovoiag oto diebvég ovotnpa S.I. ko opiletat wg 1 TocdTNTA TNG OVLGLAG
7OV TEPLEXEL TOV 1O10 oplOPd COHATIOIWVY pE TA ATOPN TTOL LITAPYOLY o€ 12 g
Tov 1otdmov 2C (NA =6,02- 1023).

'EtoL, éxoupe:

« To 1 mol atépwv mepiéxet Ny = 6,02 - 1023 &ropa
« To 1 mol popiwv mepiéxer Ny = 6,02 - 1023 popia

+ To 1 mol 16vtwv mepiéxelt Ny = 6,02 - 1023 16vtar

To eidog twv cwpatidinv kabopiletal ard Tov cUPPOALGHO TOVG KO £TOL pITO-
pet v opoAn@Bet, m.x. 0 ocvpPoriopdg «5 mol H» eivon mpogpavég O6tL avti-
otolyel oe 5 mol atopwv H kot o cupPfoAriopog «5 mol H, xar 5 mol H,O»
avtiotolyel oe 5 mol popiwv H, kar 5 mol popimwv H,O.

Epappoyn 7.5

Noa vtodoytotel n palo evog popiov tng yAvkolng (C4H,04).
Atveta: A,(H) =1, A, (C) =12, A, (O) =16

Abon
M, (C¢H1504) =6-12+12-1+6-16- 16 = 180

To 1 mol CgH;,04 amote)eitan amd Ny = 6,02-10%% popro ko éxer pélo 180 g
1 popro m=;

180

m=-————¢
6,02 - 10%3

_ —22
=2,99-107% g

7.6 TMwg PTIOPOUVME VO UTIOAOYIOOUE TIG TIOCOTNTEG
TWV OTOLXELWV OTIO TLG OTIOLEG ATTOTEAELITOL pict X1N-
MK €évwaon.

‘Evog xnpikodg tOmog pog divel éva onpovtikd aptbpd tAnpogopiodv. Etot, m.y.
o 010G Tov Beukov o€éog (H,SO,) poag mAnpogopet 6tL to 1 mol H,SO, amote-
Aeiton a6 2 atopo H, 1 &topo S kot 4 topa O. Avaroyikd, Ta Ny popro H,SO,
amotelovvtor ad 2- Ny dtopa H, Ny dtopa S kou 4- Ny drtopa O. Emopéveg,
ovpmepaivovpe 6Tt To 1 mol H,SO, amoteAeiton amd 2 mol H, 1 mol S ko 4 mol
O. Me Bdon o Tapamdve CUUTEPAGHATO PITOPOVHE VO KATAGKEVAGOUVHE TO
ETTOHEVO LAY POppOL:
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STP: Standard Temperature
and Pressure

[Ipétunn Beppokpacio ko
mieo)

Me T cvpPorileton n outd-
Avtn Oeppokpocio kot £xet
g povada to K (Kelvin).

Atveton oo n oyéon:
T(K) =0(°C) + 273

N, popa H,SO,  «— 1 mol HySO, ———

l I l

2mol H 1mol S 4 mol O
A =1 A, =32 A, =16
2- Np aropa H Ny atopa S 4- Ny atopo O
2gH 32gS 64g0

> 98 g H,SO, <

Avaloyo Siaypoppa prtopel vor TPOKOYEL KOl GTNV TEPITTWOT] LOVILKOV EVD-
CEWV:

M, =132

|
l l

2 mol 1Wovtwv NH, 1 mol 16vtwv SO/~

1 1

2mol N 8mol H 1 mol S 4 mol O

7.7 Tuigilval 0 YPOUHOUOPLAKOG OYKOG;

To 1811 o Itahog puoikog Avogadro Siatdmwoe tnv voBeon (1) TV apyr) OTL:
«lool OykoL aepiwv oTig idieg ovvOikes Bepuokpacios Kau mieons mepIEYovy Tov
010 apLué popicwvs

1 pe GAAo Aoy

«loog apiBuog popiwv aepiovv ovoiwv otig idieg ouvlnkes Oeppokpaciog kau ri-
eong karadapfdvovv tov idio OyKo.

Otav n mieon eivan p = 1 atm kou 1) Beppoxpacio 6 =0 C (4 T = 273K)
ot ovvOrKeg ovopdlovtal TpoTLIEG oLVOTKeG Kkat cupPfoAilovton pe STP.

Tpopipopoplokdg 0yKog (Vm) oeplov ovopaletal o OyKog oL KoTohopPfi-
vel To 1 mol tov, oe oplopéveg ouvBrkeg Beppokpaciog kal mieong KoL oe TPoO-
Tumeg ovvOnkeg éxel TV, = 22,4 L.
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V=22,4L

'd

1 mol He 1 mol N,
4.0 g He 280gN,
273K 273K
1 atm 1 atm

]

Avadoyikd, o 2 mol omotovdnote aepiov oe STP katadopfavovv dyko
2:22,4L, tc 3 mol 3-22,4L ktA. 'evikd mocdtnTa vOg aepiov iom pe nmol
katoropPaver oyko (V) oe cuvOrkeg STP kou toxvel nf oxéon:

1%
n-=-—— 7.8
5 (7.8)
22,4 ——
mol

To 1 mol ko TV TpLOdV aepinv katatapPdavel tov idto 6yko e STP cuvOn-
KeG, aAA 1 pélo Tov k&Oe aepiov eiva dtoupopeTikt) kKabmg £XouV dloupopeTikeég
OXETIKEG HOPLAKES HALEC.

Ye ouvOnkeg Srapopetikég amd tig STP to 1 mol omolovdnmote aepiov ka-
tohapPéver téh otabepd oyko (Vi) mov kabopileton omd Tig suvOrKeg, ave-
EqapTnToe oo T PUCT) TOL KEPLOL KAL LOYVEL 1) YEVIKT] OXECT).

(7.9)

Eivou tpopavég 6tL 1) yevikn oxéon (7.9) ovpmepihapPavet kar tnv (7.8).

Epoppoyn 7.6 ‘

Noa vrtodoytotel o 6ykog oe STP mov katarappavovv 8,8 g CO,.
Atveton: A, (C) =12, A, (O) =16
Avon
YmoAoyiCoupe apylkd Tn oxeTikn poprokt pala tov COy:
M, (CO,) =12+2-16 =44
Amod ) oyxéon (7.6) vtohoyilovpe v mocodtnTa Tov CO, oe mol:
n(COZ)z m = 8¢ = 0,2 mol

g g
M 44
' mol mol
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Kot oo tn oxéon (7.8) vioroyilouvpe Tov 6yko tov CO,:
\4

L
22,4 ——
mol

L L
V=n-22,4 — =0,2mol-22,4 —— = 4,48 L
mol mol

HMopatnpnon: v mtepinteomn oépLlov PiyHOTOS TOL OTTOTEAELTL ATTO TO G-
otatikd A, B, I'..., pe cuvolikn mocotnte oe mol, n,, =ny +ng+np+... Ko
oUVOALKO OYko V) ol oxéoelg (7.8) kou (7.9) yivovtou avticTtoryo:

v,
Mgy = ——2 — (7.10)

22,4

mol

(7.11)

7.8 TMMwg PTOPOUPE VA VTIOAOYLIGOUHE TNV TTVKVOTNTA
EVO(C aiepiov oe STP.

Eépoupie 6TL N TukvoTNTOL (p) EVOG SOPTOG StveTan amd T oxéon:

P=v
omov m n pala Tov cOpaTog kot V o 0ykog Tov (el0Ikd oTo aépLax TTOL EXOLV
HIKPEG TUKVOTNTEG Ypropomoteital ouviBwg 1 povada g/L). Av Bewpricovpe
T0cOTNTA £VOG aepiov mov mepiéxel n mol oe STP cuvOnkeg, n pala tov (m) Oa
diveton amtd T oxéon m = n- M, g/mol xou o dykog tov (V, oe L) Ba Siveton
amnd ) oxéon: V =n- 22,4 g/L. Enopévwg Oo oyvet:

m _n-M.g/mol M, g

PV T na2,4g/L 224 L

Inueiwon: Ao NV Topantdve oxXECT) PLITopel var LITOAOYLOTEL 1) GXETLKT] HO-
pLakn pala evog aepiov av elval yvwoTn 1) TukvoTtntéd Tov oe STP.
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NAvpéva MNapadeiypoata

Mopaderypa 7.1 ‘

H axpiprg oxetikn atopkn pala tov Mg eivar A, = 24, 305.

o. Tievvoolpe pe Tov aplOpd avtod oL AVTIETOLYEL 0TI GXETLKY ATOULKT Pl
Tov Mg;

B. Noa e€nyroete yati n oxetikn atopikn palo tov Mg eivon dexadikog aptb-
HOG.
Aton

o. Evvooope 0T To &topo tov Mg éxel palo 24,305 @opég peyolOTepn amod To
1 amu, SnAady and to 1/12 g pélag tov 1otdmov 2C.

B. To ctouyela TIC TEPLOGATEPES POPES ATTOTEAOVVTOL ATTO SLAPOPAL LGOTOTTX
TaL 01toloL SLoLPéPOLV GTOV APLOPO TV VETPOVIWY GTOV TUPHVA KOIL ETTOHEVOG
EXOLV SLOUPOPETLKT) OXETLKT) HOPLOKT) P&lor. XTr OXETIKT) ATOHLKT) pélo G-
voTtoAoYileTalL 1) OYETIKT] VAAOYIX T®V LOOTOT®V TOL GTOLYELOL TTOL oUTTaL-
vtatal ot evon kabag kal 1 % avaloyio Tovg o€ ALTO.

HMopaderypoa 7.2

Noa yopoaktnpioete TIG TAPAKAT® TPOTACELS WG CWOTES (X) 1 AavBaopéveg (A).
No ol Tlo oY GETE TIG ATAVINOELS GG,

. To 1 mol eivar n TocdTNTA pLag ovaiag mov mepiéxel Ny copatidio Tng
ovoiag.

B. T pio xnpikn évoon o aplbpog Ny ekgpdlel Tov aplBpd Towv popiwv mov
éxouv palo oe g 660 elval 1) GXETIKT HopLakn P&l TNG EVROTG.

vy. H oyxetikn poprokt palo Tov XNHIKOV 0UGLOV HETPLETAL CE g.

6. To 1 mol popiwv cdrpov Cuyilel to idio pe To 1 mol atdépwv oLdrpov.

e. Ooco peyoldtepn eivon 1) oyeTIKT) popLokT] pala (Mr) ML XMHLKTG éveoTg,
OG0 peyabtepn eival ko 1 péla Tov popiov Tne.

ot. Ta 10 - N popiax NH; avtiotoryovv oe 10 g NH;.

C. Ta 2,6 mol CO, mepiéyxovv cuvolika 7,8 - Ny dropa C ko O.

Avon

. Swotn. [Ipdkeiton otnv ovsia ylo Tov 0plopd Tov mole.

B. Zwotn. I pioe ynpikn évewon, o aptBpog Tov Avogadro avtictolyel oTov
aplOpo twv popinwv g oe 1 mol tng, mov éxel pala ion pe TN GXETIKN TNG
poplokm pala ce g.

y. AavBoopévn. H oxetikn poprokr) péalo eivar kaBapog aptOpog.
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5. Zwoth. [ éva otoryeio 6mwg o 6idnpog (Fe) To 1 mol popiwv eivar to idro
pe to 1 mol atopwv.

e. Zwoth. Oco peyadOTepn eivot 1) oxeTIKT popLokT) pala TOG0 peyodvTepn 1
pada Tov poplov NG évwong amd To 1 amu.

ot. AavBaopévn. Ta 10 - Ny popiox NH; avtictoryodv oe 10 mol NH; xou emo-
pévag oe 170 g NH, (M, = 17).

C. Zwotn. Ta 2,6 mol CO, avtiototyobv ce 2,6 - Ny popiax CO,. Enerdn ke
popro CO, amotereiton amd éva dropo C ko dvo aropa O Oa wepiéyovron
oLVOAMKA 32,6 Ny =7,8- Ny dropa C ko O.

‘ Hop&derypa 7.3

Na deikete 6TL 0 AOYOG TV aplBp®V TV mol 300 XNHUIKOV ovoLOV glval 160G
pe T0 AOYO TwV aplOU®dV TV HoplwV TOUG.

Avon
Eotw 8o xnuikég ovoieg X ko Y ko ny ko ny 0 aptbpdg twv mol tovg, avti-
otowya. Ioxvel (pe xpron tng oxéong (7.7)):

N
nm_Na_MN
) & N,

Np

Hopaderypo 7.4

O pwopopog eivar éva apétarlo oteped otolyeio pe A, = 31 kou M, = 124.
ITowx eiva 1 ATOPLKOTNTA TOL GTOLYELOL AVTOV;

Avon

Eotw P, 10 poplo Tov 9cpdpov, 6100 x 1 aTopkdTNTA TOL, dnAadn o apio-
HOG TV aTOP®WV atd To ool aotedeital To popro. H oyxetikr) tov poproki
palor Oo diveton amd tn oxéon: M, = 31x = 124 xou emopéveg x = 4 (Py,
TETPATOMLKO GTOLYELO).

‘ Hopaderypa 7.5 ‘

Aivovtot ol €€1G TOGOTNTEG XNHLKOV OUCLOV:
a. 560 g N, B. 3kgH, y. 68 g H,S 6. 88gCO,

No vtoAoyloTovv oL aplpol TV AVTIGTOLY®WV HOPLWV TTOL TEPLEXOVTOL OTLS
TOGOTNTEG AVUTEC.
Aivovtou oL oxeTikég atopikég padeg, N:14, H:1, S:32, C:12, O:16.
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Avon
YmoAoyilovpe ap K& TIG OXETIKEG HOPLOKEG HALEG, GTN GUVEXELQ TLG TTOGOTITEG
(o€ mol) kot katdTLY TOV aplBpPd TV poplwv ot k&be mepintwon:

a  M(Ny)=2-14=28

560
n(N,) = e = &~ 20mol
M —& 28 &
' mol mol

N(N,) =n-Np =20 Np pépua N,

B. M (Hy)=2-1=2

3000

n(H,)=—" = €~ 1500 mol
M B g8
T mol mol

N(H;) =n- Ny = 1500 N popur H,

v. M (HS)=2-1+1-32=34

68
n(H,S) = - = & = 2mol
M & 34 8
' mol mol

N(H,S) =n-Np =2 Nj popua HyS

8. M (COy) =12+2-16=44

8,8
n(COz) = m = 08 0,2 mol
M —& 44 -5
* mol mol

N(CO,) =n-Np = 0,2 Ny popa CO,

‘ HMopaderypa 7.6

Aépro piypa amoteAeiton amd 3 mol H,S ko 6 mol NHs. ITooa dtopar ko toca
YPOpPGpLa VOPOYOVOL TEPLEXEL TO PIYHAL
Aivovtou oL oYeTIKEG arTopLké paleg, H:1, S:32, N:14.

Aton
Toa &topo H mov Bpiokovton oto piypa eivor to dbpotopa twv atoépwv H mov
elvo ot 00 CLOTATIKA.

>e ke popro HyS vrapyovv 2 dropa H, ota 3 mol H,S vapyovv 3-2 =6
mol atopwv H kot emopévwg 6 - Ny dropo H.

Avtictoya, oe k&Be popio NH; vrapyovv 3 atopa H, ot 6 mol NH; Oa
vrtépyovv 3 -6 = 18 mol atopwv H xou emopévag 18 - Ny aropa H.

Emopévwg, cuvolikd oto piypa Bo epiéyovtal 6 + 18 = 24 mol atopwv H
bpa 6+ Np + 18- Ny = 24 - N, dropo H xou emopévog 24 -1 =24 g H.
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Ioopoprakd eivon éva piypo
TOL OTOolOL T! GULOTATIKA
astotehovvTon atd tov 8o
aplBpd popiwv apa kot tov
id10 apBpd mol.

Hopaderypa 7.7

Aivetan loopoplokd piypa d0o ko evooenv A kot B. Av npalo tov A oto
piypo eivon o tplo tétoptoa TG palog tov B kan ) oxetikn poprokr) palo tov
A elvou 21, vo vtoAoyloeTe T GXETIKT Hoplakn palo tov B.

Adbon

Eotw n n mocodtnta g ovoiag A (oe mol) ko n 1) toodTnTR TG OvoiG B (o€
mol).

n(a) = — & (
- | M) M, (B)
n (B) _ m (B) g > apo 3
M, (B) _m®)
n(A)=n(B)=n

3
AM\G amo Ty doknor éxovpe: m(A) = n -m(B) emopévwg:

4 4
Mr(B):ng(A)ZEZ:lZZS

Hopaderypa 7.8 ‘

Av ot evooelg CoH, xou NHj éxovv avtioTolya oxeTikég poplakég paleg 28 ko
17, va vtoAoyicete Tn oxeTikn poplakt palo tng évoong C.HoN, ywpig va
XPTOUYLOTIOLCETE TIG OXETIKEG ATOMLIKES PALES TV GTOLYELWV.

Adbon

Eotw 0TL oL oyeTikég atopikég paleg twv otowyeiwv H, C, xaw N givon avri-
OTOLXX X, Y KOL Z.

2y +4x =28 (1)

M, (NH;3) =z + 3x
z+3x=17 (2)

A7 Tig oxéoelg (1) ko (2) vtoAoyilovpe TN OXETIKT) HOPLAKT] HALX TNG EVWOTG
C,H,N.

M, (CoH)N) = 2y + 7x + z = (2y + 4x) + (z + 3x) = 28 + 17 = 45
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HMopdaderypa 7.9

Na yapaktnpicete TIg TApAKATO TPOTAGELS WG 6WOTES (X) 1§ AavBaopéveg (A).
Not aLtloAoyr|oeTe TIG ATAVTHOELS GG,

o. Toa 3 mol NH;(g) oe STP cuvOnrkeg katalappdavovv 6yko 22,4 L.

B. To 1 mol omolacdnmote xnuikng ovoiog oe STP cuvOfKkeg katahopPhver
oyko 22,4 L.

y. Ta 112 L aepiov H,S oe STP cuvbnkeg avtiototyobv oe 5 mol.
6. To 4,48 L H,(g) oe STP cuvOrjkeg mepiéyouv 0,4 - N aropo H.

Avon
o. AavBoopévn. To 1 mol NH;(g) oe STP cuvOnkeg katalapPavel oyko 22,4

L.

B. AovBoaopévn. To 1 mol piag aéprog xnuikng ovoiog oe STP cuvOnkeg kata-
AopPaver oyko 22,4 L.

v. Zwot. Ta 5 mol evog aepiov oe STP ocuvOrkeg katadopfdvovv 6yko
5-22,4 =112 L.

6. Zwotn. Ta 4,48 L H, oe STP cuvOrjkeg avtiototyodv oe n = % = 0,2 mol.
2tV mocotnta vt meptexovtal 0, 2- Ny popia Hy ko &por 0,4 Ny dtopo
H.

Mopdderypa 7.10

Na eEnynoete yloti 0 Ypappopoplakog 0ykog (Vm) o€ opLopéveg ouvOnkeg Oep-
pokpaciog Kot mieong Twv aepiov éxel atabepr] Tiun.

Avon
Sopewva pe tnv vdbeon Avogadro icog aplOpog popiwv aepiwv ovCLOV OTIG
id1eg ouvOnKeg Beppokpaciag ko ieong kataopfdvouv Tov idto dyko. Kabog
0 YPOHHOROPLOtKOG OYKOG aVTLoTOLYXEL GTOV OYKO 1oL kKatoAapPavel to 1 mol

omolovdnToTe aEepiov oe oplopéveg ovvOnkeg Beppokpaciag kat mieong Oa Te-
pLéxeL Tov 1810 aplBpod popiwv ko emopéveg Do €xel otabepr) Tipn.

HNopdaderypa 7.11

34 g evog aepiov X katolopfavovv oyko 44,8 L oe STP cuvOnkec. Ilowa eivat n
TN TNG OXETLKNG HopLakng palag Tov aepiov X;

Avon
[ tnv TocotnTa Tov aepiov X oe STP cuvOrkeg Loyvel:

1% 44,8
n= = = 2 mol
L 22,4
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STIG MEPUTTMOGELS AOKTCEWV
He MIYHOTO OLCLOV OTIG
omoieg dev yvwpilovpe Tig
TOGOTNTEG TWV CUOTATLIKDV,
ovpPorilovpe pe ny, n,, ...
KTA. TIG T0cOTNTEG 08 mol
kaBevdg ovoTatikol. Av To
piypo eivar woopoprakd Oo
loxVeL Ny =n, = ... =n.

189
n(X) = m(X)g

M; (X) ol
Mr(X):LX)g =%=17

n(X) mol

Hopaderypo 7.12 ‘

Aépuo pe poprako tomo HyX éxel mokvotnta 1,52 g/L oe STP cuvOrkeg. No viro-
Aoylotel 1) oxetikn atopikn pala Tov ototyeiov X, av 1 oxXeTIKN aTopikn) pala
oL LEpoYOVOUL eivor 1.

Adbon

Av Bewprjoovpe TocOTNTA TOL aepiov mov mepiéxel n mol oe STP cuvOrkeg, n
pélo tov (m) Oa divetan atd tn oyéon m = n- M, g/mol xou o dykog tov (V)
Oa Sivetan oo n oxéon: V =n- 22,4 L/mol. Enopévog:

m  n-M, g/mol

P= V= n22,4L/mol

M, =22,4-pL/g=1,52-224~ 34

Me Baon ) poprakn palo tov HyX kat av Oewprjcouvpie ©g X 1 OYETIKT) ATOHLKT
p&Co Tov otolyeiov X, mpokvmTel: 2+ x = 34 &po x = 32.

‘ Hopdaderypoa 7.13

Aéplo piypo amoteAleitar otd Sro€eidio tov Beiov kan vOPOOeto. To piypa Exet
paa 13,2 g ko katalopPaver 6yko 6,72 L oe STP.

a. [T6ca mol and k&Be aéplo mepLéyovton 6To Piypa;

B. oo eivan n péalo Tov kK&Be CLOTATIKOL TOL PIYHATOG;

Atvovtou oL oXeTIKéG aTopLkég padeg, S:32, 0:16, H:1.
Avon
. Eotw 011 to piypa amoteheiton artd x mol SO, ko y mol H,S. Av m; kou

m, oL paleg Twv dvo ocvotatikdv Oa woyvovv: m; = ny - 64 g/mol ko
my = n, - 34 g/mol (61ov 64 ko 34 oL oxeTIKEG poplakég paleg Tov SO, Kot
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tov H,S, avtictoiym).

my+my,=m

Ly
64x+34y =13,2 (1)
\% 6,72 0.3 1
n., = = =0,3 mo
oA L 22,4
22,4
mol
x+y=0,3 ()

A6 TN Adon Tov cLOTHHATOG TV eflowoewy (1) kat (2) mpokdmTel: x =
0,1 ko y = 0, 2. Emopévwg oto piypa mepiéyxovtar 0,1 mol SO, ko 0,2 mol

B. O padeg twv dVo cvotatikdv Ba eivar: my = 64x g = 6,4 g SO, xau
my, =34yg=26,8 g H,S.

Hopdaderypa 7.14

[Toca AMitpa Hy, petpnpéva oe STP cuvOrikeg, mepiéyouvv tov idto aplOpod popinv
pe avTOV TTOUL TEpLEYeTaL oe 8 g Oy

Avon

m
N(H,) =n(Hy) Ny n(Hy) =n(0,) = &
N(0,) =n(0,) - Ny apor " mol
N(H,) = N(0,) = 3% = 0,25 mol

L
V(H,) =n(H,)-22,4 = 025-224=56L

‘ Hopaderypa 7.15 ‘

Ye 14,4 g aepiov piypatog SO; ko SO, mepiéxovrar 0,5 - Ny dtopa oEvyodvou.
ITowog 0 6yKog Tov aepiov piypatog oe STP kot mowx 1 pala Tov k&be cvoTa-
TIKOV GTO piypos

YxeTikég otoptkég paleg: S:32, O:16.



Avpéva Hapadeiypora 191

Avon
Eotw 6T o piypo amotereiton amd x mol SO5 ko y mol SO,.

N

m (SOs3) + m (SO,) = My

[ 80x+64y=14,4 |

x=0,1
N(O):O,5NA

'

apo
y=0,1
3X'NA+2y'NA:0,5'NA

[ 3x+2y=0,5|

L
=y 22,4 =(x+)-22,4L=(0,1+0,1)-22,4L=4,48L

vV =
mol

pey

m(SO;) =80xg=8g
m(SO,) =64yg=6,4g

‘ Hop&derypa 7.16

[Toca Aitpa CO, (g) petpnpéva oe STP cuvOnkeg mepiéyovv toca dtopa O, dca
nepiexovtan o€ 3,2 g SO, (g);

SXETIKEG OTOpLKEG paleg, S:32, O:16.
Avon

YmoAoyiCovpe apytkd Tov aplOpd Twv atopwv O mov mepiéxyovral ot 3,2 g SO,

M, (SO,) =32+2-16 = 64

m 3,2
n (SOZ) = = —~— =0,05mol
M g 64

* mol

>e 1 popro SO, vrdpyovv 2 atopa O ko &pa oe 1 mol SO, vrépyovv 2 mol
atopwv O. Eropéveg ot 0,05 mol SO, vrépyovv 2-0,05 = 0,1 mol atopwv O 1
0,1-N, dropa O. O idrog apBpog atopwv O (pa ko mol atopwv O) Ba mpémet
va vtapyel kol otny rocotnta Tov CO,. Kabwg oe 1 mol CO, vdpyouvv 2 mol
atopwv O, Ta 0,1 mol atopwv O Ba vtdpyovv ce 0,05 mol CO,. O dykog oe STP
tov CO, mov avtioTolyel ota 0,05 mol CO, vtoAoyileTon wG e€NG:

V(CO,) =n(CO,) 22,4 1 =005-224L=112L
2) =PRSS el T
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HMopdaderypa 7.17

Noa cupmAnpooete Tov eOpEVO TTivoka. AlvovTol oL GXETIKEG HopLorkég Haleg
CO, tov CO,, tng NH; xat tov O,, avtiotoiya ioeg pe 28, 44, 17 kau 32. Oha

OOHATO TOL TiVoKa elval aéplat.

n (o€ mol) m( ce g)
CcO 2
Co, 8,8
NH;
02
Aton

Ta 2 mol CO avtiotolyovv oe pala m

V(L, oe STP) N (popiar)

6,72

5-Ny

n-M, =2-28 = 56 g koL Oyko

V =n-22,4 L/mol = 44,8 L oe cuvOrkeg STP, mepiéxouvv e aplOpd popinv

N:n-NA:2~NA.

8,8

Ta 8,8 g CO, eivaw: n= 37 =

0, 2 mol xou kataropfdvovv 6yko

V =0,2-22,4 = 4,48 L (ce STP), mepiéxovv de aplBuo popiwv

N:n~NA:O,2~NA.

Ta 6,72 L NH; eivou: n = 6,72

224 —

0,3 mol kot éxovv pala

m=0,3-17 = 5,1 g mepiéxovv de aplOpo popiwv N =n- Ny = 0,3 N,.

Télog, T 5 - Ny popix O, avtiotoryovv oe 5 mol O,, éxovv palo
5-32 =160 g koL 6yko V =5-22,4 = 112 L (ce STP).

SUVOTTIKA T ATTOTEAEGHATA GUITTAN POVOVTOL GTOV TTIVOKA TTOL otkoAoVOEL:

n(emol)  m(osg)
CO 2 56
CO, 0,2 8,8
NH, 0,3 5,1
0, 5 160

V(L, oe STP) N (popuar)
44,8 2Ny
4,48 0,2- Ny
6,72 0,3 Ny
112 5- Ny
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Epwtnosig - Aoknoelg - NpoBARuata

7.1 To 1 amu éyeL p&lo ion pe:
a. ™ p&da Tov 1wotdmov Tov 12C
B. o 1/12 g pélag Tov LoTdHITOL Tov 12C

y. 12¢g
6. 1/12¢g

7.2 H oyxetixn atopukr péla tov Ca givan ion pe
40. Auto onpadivel 6Tt To drtopo tov Ca éyel palor:

o. lonped0g
B. ion pe T péla Tov 16oTdTOUL TOL 2C
Y. 40 Qopég peyaddtepn otd T palo evOg aTOHOL
¢C
S. 411;) Qopég peyadOTepT oo to 1/12 tng péalag Tov
C

7.3 H oyetkn poprokty pélo tov HyO eivon ion pe

18. Avt6 onpaivel 6TL To popro tov H,O éxel palon:

o. 18 popég peyadtepn amd to 1/12 tng palag Tov
IZC

B. ion pe T péla Tov 16oTdTOUL TOoL 2C

y. lonpe 18/12=15g¢g

6. lonpel8g

7.4 H oyxetki atopkr pélo tov Cl mpoodio-
plotnke pe peyoAn okxpifeio kot Ppédnke ion pe
35,453. O AOY0G ylot TOV OTTOLO 1) OYETIKY) XTOHLKT
palo tov Cl dev eivon aképatog aptBpog eival to

otu, , , , ,
. OA\a Tt ATOpO TOL YAwpiov dev €xovv Tov Lo

QTOHLKO opLOpo.

B. kot TOV TPOGSLOPLOUO TNG GXETIKNG OTOULKNAG
paCog dev Aappavetar vt OYmn o aplBpog TV
NAekTpOVieV.

. TO PUOLKO YADPLO elval PIYHO LGOTOTTMV.

o <

ylot KATTOLo SLa@opeTikd AOYO amtd TOUG PO~
TOV®.

7.5 Avywx 1o Oy M, = 32, n p&lo evog popiov O,
O eivou lom pe:

a. 6,02-108 g

B. 32-107%3 g
v. 531-1073 g
8. 0,000064 g

7.6 To 1 mol Cl,:

o. TepLéxel 2 - Ny poplo yAwpiov

B. mepiéxer 2 - Ny dtopa yAwpiov

. éxerpalo 355 g

S. éxeLpala7l g

H oxetwn atopikn péla tov Cl eivon ion pe 35,5.

7.7 e 90 g vepoo (M, = 18):

a. mepiéyovtal 18 g vdpoyovou (Ar = 1)
B. avtiotouyovv N popia H,O

Y. mepiéxovtal 60 g oEvyodvou (Ar = 16)
8. avtiotoyovv 5 mol H,O

7.8 e 68 g H,S (M, = 34) mepiéyovrou:
ao. 4- Ny qropo H

B. 4- Nu atopa S

Y. 6,8 Ny dtopa H

0. 68 Ny poprx HyS

7.9 3 g vdpoyovou (A, = 1) mepiéyovtou oe:
a. 17 g NHs (M, = 17)

B. 51 g NH;

Y. 3+ Nj popro NHy

6. 3 mol NH,

7.10 To &ropo evog otoryeiov A éxel palo 2 popég
peyaAotepn amd tn péda evog atdpov 2C. Avtd
onpaivel 6TL N oxeTKn atopkn pala Tov aTotyeiov
A eivou lom pe:

o. 2

B. 12

Y- 24

5. 14

7.11 Av 1t dwtopikd otowyeia A, kou B, éxouv
OXETIKEG HOPLAKES PAleG 2 koL 28 avTioTOolXQ, T
oXeTIKn poprakn pala tng BA; Oa eivon ion pe:
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7.12 3¢ 22,4 L CO, mov petpnOnkav oe STP mepié-
XovToL:

a. 8 g oEuyovou (Ar = 16)

B. 2 g okvyodvou

y. 8 g ofvyovov

8. 32 g o€vyovou

7.13 Tlowa otd TIC TOUPAKATW TOGOTNTES TEPLEXEL
TOV HEYOADTEPO apLlOPO popiwv;

o. 0,5mol O,

B. 5,6 L NH; e STP cuvOnkeg

y. 4gH,

6. 46 g NO,

Yxetukég atopikég paleg, H:1, N:14, O:16.

7.14 e STP ovuvbrkeg, Tt kowd éxovv 22,4 L

a. ‘Exouv tnv ida pélet.

B. Ilepiéyovv Tov idlo aptBpod popimv.

y. Ilepiéxouvv tov idlo aplOpod atopwv H.

6. Ilepieyouvv nv idra pala vEpoyodvou.

Yxetikég otopikég palec, H:l, S:32, N:14.

7.15 No xapoktnpicete TIC TopaKATD TPOTACELG

WG 6WOoTEG (2) N OxL (A).

a. H oyeticr) atopiky péla tov 12C eivon axptpirx
12.

B. H oxetwkn atopikn pala Tov puoikod dvOpoka
elval tom pe 12,011, kaBodg amotedeiton KoL amd

GAha 16ToTa, €KTOC Tov 12C, e pIKpOTEPEC
avoloyieg.

y. 2e 1 mol H,SiO, mepiéxovtor cuvoAikd amrd oo
Ta ototyeia 7 - Np &topo.

6. Xe 3 mol HNO; mepiéyovtan 9 &topo ofvyovov.

e. Xe 3 mol CO, mepiéxetan icog aplOPOg aTOpwY
oEvyovou oe oyéon pe 2 mol SOs.

ot.Ta 56 g Fe (A, =56) mepiéxouv Sumhécio
aplOpd aTOPWV aTd AVTA TOL TEPLEXOVTUL OE
28 g Si (A, =28).

¢. Ta 20 L Hy(g) (M, = 2) mepiéyovv Simhdoio
aplOpo popiov omd to 20 L He (g) (M, = 4) oTig
idleg ouvOnkeg Beppokpaciog Kot mieong.

n. 2e STP ovuvOnkeg n mukvotnta tov H,S(g)
(M, = 34) elvol SuTAdola o€ oxéon pe TNV M-
xvotnta g NHs (g) (A, = 17).

0. Zoppwva pe tnv voBeon Avogadro, icot dykol
aepiwv oTig 1dieg ovvOnkeg mieong ko Oeppo-
Kpooiog meptéxovv Tov idlo aplBpod popiwv.

L. Agv umtdipyel OTOLYELO e OYETLKT XTOMLKT) HAL0
A <1

. Me e€aipeon to vdpoYOVO, 1] GYETLKT] OLTOMLKT)
palo €vog otolyelov eival mavta peyoddTepn
aTto TOV ATOpLKO aplBpd TOL GTOoLYEIOL AV TOD.

1f. Av ta otoyeio X ko Y €xyovv avtictolyo ato-
pucég paleg 12 ko 16, TOTe 1 poprockny palor kBe
evoong petad Twv S0 ATV oToLyElWV elval
peyodvtepn 1 ion pe 28.

7.16 Na vroloyiotei n pala evog atopov almtov,
koBog ko 1) pélor evog popiov HNOs.
xetikég atopikég palec, H:1, N:14, O:16.

7.17 6,4 g evog aepiov X katolapfévovy dyko
8,96 L oe STP cuvOnkec. Ilowa elva ) Tipn tng oye-
TIKNG HOpLOKNG palag Tov aepiov X;

7.18 Na vroloyiotel n wukvotnta tov CsHg (g)
oe STP cuvbrkec.

Aivovtou oL oyeTikég atoplkég paleg, C:12, H:1.

7.19 Aépuo A éxeL mokvotnta 2,5 g/L oe TpodTUTTEG
ouvvOnkeg. Nt UTTOAOYLOTEL 1] OYETLKT] HOPLAKT] TOV
padot.

7.20 To popro evog o€etdiov Tov al®Tov aote-
Aetton amd N ko O pe avoroyio atopwv 1:2. Av
OXETLKN HoplakT pala Tov o&etdiov eivon ion pe 92,
7TOL0G O TUTTOG TOV;

Atvovtou oL oxeTikéG aTopicég paleg, N:14 kot O:16.
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7.21 Tlowx pé&la CO, mepiéxel Tov idto apBpd atd-
HoV 0ELYOVOUL pE aLTOV TTOL TepLEeTaL o€ 6,72 L
aepiov SO oe STP cuvOrkeg;

YxeTikég atoptkég paleg, C:12, 0O:16.

7.22 Tlowog 0 apiBpdg twv atdpny vdpoydvoL Tov
nepléxetol o€ 4,6 g Lloopoplakov piypoartog CHy, ko
C,Hg;

YxeTikég atoptkég palec, C:12, H:1.

7.23 Aépio piypa amotereiton amd 2 mol CO, ko
4 mol N,,.

a. ITowa n palo tov piypatoc;
B. Ilocov oyko katahapPaver to piypa oe STP
ouvOnkec;

Sxetikég atopikég padeg, C:12, 0:16, N:14.

7.24 Ioopopraxd aépro piypa Hy ko CH, xato-
Aappaver 6yko 8,96 L oe STP.

a. ITowa n palo tov piypatog;

B. Iotog o apBpog twv atoépwv C ko H mov me-
PLEXETOL GTO PiyHOL

YxeTikég atopikeg paleg, C:12, H:1.

7.25 Aépro piypa amotedeiton amd CO, ko Ny. To

piypo éxel palo ion pe 10 g kot katoahopével 6yko

6,72 L oe STP cuvOnjkec.

o. ITowx n palo k&Be cuoTaTikob TOL PiypATOC;

B. Xtomopomdve plypo tpootiBetol pia emimAéov
mocotnTa Ny, omtdte 0 Oykog Tov piyportog yi-
vetat ioog pe 8,96 L oe STP. Ilowx n pala tng
eMITA£0V TOGOTNTOG TOL Ny TOL TPOCTEDNKE;

YxeTikég atoptkég palec, C:12, 0:16, N:14.

7.26 AwBétovpe mocotnTeg iowV paldv dvo ae-
plov A ko B pe oxetikég poprocég paleg 16 ko 64,
avtiotolyo. N vtoloyicerte:

o. TO AOYO TV aplOp®Vv Twv mol,

B. 10 AOYO TV OYK®V TV d00 aEepiwv oTO piypa
otig idleg ovvOnkeg mieong kol Beppokpaciog
Ko

Y. TOV 0Yk0 movL katahopPdvel piypo TV agpiowv
A xau B mov éxer pala 6,4 g amd k&be cvoto-
TIKO.

7.27 M mocotnTa oé pLog XNk évwong A mov
amoteleital oo N ko O, petpndnke oe STP cvuv-
Onieg ko Ppébnke 6T éxel palor 1,38 g, 6yKko 672 mL
Ko epLexel 0,42 g alwTtov.

a. ITowx n Tipng g oxeTikng poplakng palag Tov
aeplov A;

B. Ioieg oL mocotnTES (08 Mol atodpwv) Tov N kot
tov O mov mepiéyovtal ota 1,38 g Tov aepiov A;

y. Na mpocdiopiotel o poplakdg TOITOG TOL aepiov
A.

Y XeTIKEG aTopLkéG palec, N:14, O:16.

7.28 Eva amd ta VAIKE pe 0ItepoydYLIHEG OLOTN-
teg otovg 90 K mov éxovv avakadvgbel tedevtaio
ovagépetal oG «123» e€outiag TOv pOPLAKOD TOV
TOToU oL eivan YBa,CusOg_,. ITota eivor 1y aovardo-
yla paladv peta€d Touv Ba ko tov Cu mov vmdpyet
0TO LALKO «123%»;

EXETIKEG aTOpLKEG paleg, Ba:137, Cu:63,5.
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7.29 No copnmAnpwdei o Sidypappo mov akolovbei:

... Np popio HNO;  «— 2 mol HNO; M) ... g HNO;4

... Ny dtopa H
.gH

7.30 No cuopnAnpwbel to dudypoppa Tov akoAovbei:

11,2 L COCI, (g) (STP)

l =99

M,
¢— ...mol COCl, ————— ... g COCl,

... Nj poprax COCl,,

|
! ! !
...mol Cl
A, =355

...mol C ...mol O

... Np dropa Cl
..g0 ..g(Cl

... Np atopa O

... Ny atopa C
..gC

7.31 No cvpnAnpwoete tov ivaka tov akolovBei. Ola coOpaTo TOL TIvaka eivat aépla.

Alvovton oL oXeTIkéC aTopLkég paleg, N:14, C:12, O:16, S:32, H:1.

n(oemol)  m(oeg) V(L 0eSTP)  N(ubpicr)
N, 0,1
CcO 5,6
SO, 8,96
2- Ny

H,S
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®UANo Epyaoiag 7.1
S XETIKN LTOPIKT] KL poprtakn palo 1

[TPATIEZA OEMATON]

A. H oyetikn atopikn pala tov Na eivan 23. Avtod onpaivel 0t 1 pélo evog atopov Na eiva:
a. 23 popég peyahiTepn atd T pédlo evog atopon 12C.
B. 23 popég peyahiTepn autd To 1/12 g pé&lag evog atopov L2C.
No emAé€ete T cwoth amtdvtnor. Na aitloAoynoete TV amtdvtnon oog.

B. To &topo evog otoiyeiov X éxet péla 3 gopéc peyadirepn amd to &ropo 2C. To A, tov X eivou:
o. 13
B. 36

Na emé€ete T cwotr amavinon. Na aitloAoynoete TNV atdvtnon 6og.

I'. Eva otouyeio éxel oxetikn atopkn palo A, = 16 ko oxetikr poprokt palo M, = 48. To otoixeio avtd
elvouw:

O. OVOXTOULKO

B. dixtoptkd

Y. TPLOTOHLKO

No emdé€ete T cwoth amtdvtnor. Na altloAoynoete TNV oatdvtnon oog.

E. No vmoloyiotel 1) oxetikr] poptokn) Ao TOL POOPOPLKOD 0EEOC.
Yxetucég atopkég paleg, H:1, P:31, O:16.
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®UANo Epyaoiag 7.2
S XETIKTN OLTOPLKT] KOl HOPLaKn pé&lor 2

[TPATIEZA OEMATON]

A. H oyetikn atopkn pala tov alwtov (N) eivar 14. Avtd onpaivel 0Tt  palo evog atdpov aldtou eivat:
a. 14 gopég peyalitepn amtd T pélo evog atopov 12C.
B. 14 popég peyalitepn autd To 1/12 g pé&lag evog atopov L2C.
No emdéEete T cwoth amtdvtnor. Na aitloAoynoete TNV otdvtnon oog.

B. To &topo evog otolyeiov X éxet péla 2 gopéc peyaditepn amd to &ropo 2C. To A, tov X eivou:
o. 12

B. 18
Y- 24

No emAé€ete TN cwotn amdvtnor. Na aitloAoynoete TNV amdvtnon oogs.

I'. H oyetikr) poprokn) péo (Mr) ™G XNHkngG évwong N,O, eivar 108. Av yvwpilovpe TIG CYETIKEG OLTOUIKEG
paleg A (N) =14 ko A, (O) = 16, va tpocdloploTel T0 X 6TO HOPLaKO TOTO TNG EVWOTG.

A. No vtoloyiotel 1) oxeTikr] poplok) Ao TOL POOoPOPLKOL acPeaTiov.
YxeTuég atoptkég palec, Ca:40, P:31, O:16.
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®UANo Epyaoiag 7.3
Mole 1
[TPATIEZA ©EMATON]

A. 4 mol popiwv CH, mepiéxovv:
o. 4 popux B. 4- N Gropa Y. 4- Ny popuo

No emidé€ete T cwoth amtdvtnor. Na aitioAoynoete TNV oatdvtnon oog.

B. 2 mol popiwv H,S ammote Aodvtal cuvoAlkd amo:
o. 2 popx B. 2- Nj dtopa Y. 2+ Ny popro

Na emié€ete tn cwotr amavinon. Na altioAoynoete tnv atdvtnon 6og.

I'. No yopoktnploete TIg TOUPAKAT® TPOTAGELS WS WO TEG (X) 1) AavBaopéveg (A).

1 mol popiwv O, éxerpala 32 g [ A, (O) = 16].
1 mol Hy éxerpéla2g [A, (H) =1].

1 mol H, mepiéyel 2 &ropa vdpoyodvov.

> 2 P R

o

>e 4 mol H,CO4 mepiéxovtat cuvoAikd 12 &topo ofuyovov.
ot. 1 mol popiwv H,O amoteAeitar cuvolikd amd 3 - Ny &Topar.
¢. 1 mol H,O mepiéyet 12,04 - 1023 &ropa vSpoydvou.

1 mol popiwv SO, amoteAeital cuvoALKd antd 3 - Ny &TOpA.

A. Atvovton 4 mol SOs.
a. ITowx n pala tng mocdTNnTAS QLUTHG;
B. Iooa popra SO5 mepiLéyet;
v. Iloca &ropa S ko moéca dropa O mepiéxey;

YXETIKEG ATOpLKEG Paleg, S:32, O:16.

2 mol NH; mepiéxovv ico apibpo popinv pe avtov mov mepiéyetot o€ 2 mol NO.
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®UANo Epyaciag 7.4
Mole 2
[TPATIEZA OEMATON]

A. 1 mol popiwv NH; amoteAeitar cuvoAlikd amo:
o. 4 popwx B. 4- Np dtopa Y. 4- Ny popra
No emidé€ete T cwoth amtdvtnor. Na aitioAoynoete TNV amtdvtnon oog.

B. Na yopoktnpioete T TapakdTt® TPOTACELS WG 0woTéG (X) 1) AavBacpéveg (A).

o. e 5 mol HyO mepiéyovton 10 mol atoépwv vdpoyovou.

1 mol C,H¢ mepiéxel 6 &topa vdpoyodvou.

B.
y. 1 mol yAvkolng (CcH ,04) mepiéxer 12 - Ny atopo vdpoyovou.
6. 2 mol CO, mepiéxovv 2 - Ny popuior.

e. 1 mol popiwv CO, mepiéxel amd 3 - Ny dropa oEvyovov.

ot. 1 mol NH; mepiéyer 3 - N, dtopa vdpoyovou.

C. e 2 mol CH, mepiéxetan icog aptOpog popiwv pe 1 mol HNO.

n. Zto 1 mol NH; mepiéxyovtar cuvolikd 4 - Ny &Topar.

I'. Aivovton 68 g NHs.
o. Xe moco mol NH; avtiotolyel  mosotnta avth;
B. Ilooa popiax NHj mepiéyet;
y. [Iéca dropa N ko oo dropa H mepiéxey;
SxeTukég aTopkég paleg, N:14, H:1.
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®UANo Epyaoiag 7.5
I'pappopopraxog 6ykog
[TPAIIEZA ©EMATQON]

A. No YopokTnpiloeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

o.

OT.

1 mol omoacdrjmote Ynuiknig ovsing ot pdtumeg ovvOnkeg (STP) éxer dOyko 22,4
L.

5 L aepiov N, mepiéyovv ioca popua pe 5 L aéprag NH; oe idieg cuvOrkeg mieong
Ko Oeppoxpaciog.

2 L aepiov O, mepiéyovv mepiocotepa popia amd 2 L aéprag NH; otig i8teg ovv-
Onkeg mieong ko Beppokpaciog.

1L O, (g) mepiéxel mepiocoTepa popior o’ 6TL 1 L N, (g) , oTig idteg ouvOnkeg P, T.
2 mol omotovdnote aepiov oe STP, katalapfdvovv dyko 2 L.

1 L aepiov H, mepiéyel mepiocotepa popia amod 1 L aepiov HCI oe idieg cuvOnkeg
nieong ko Oeppokpaciog.

1L aepiov CO, mepiéxel meprocotepa popia amd 1 L aéprag NH; o€ idieg ouvOnkeg
nieong ko Beppokpaciog.

B. Aivovtau 6,8 g H,S (g).

a. e mooo mol avtioTolyel  TooOTNTA QLUTH);

B. Iooa popro HyS mepiéxet;

y- Iocov oyko katarapPavel oe STP cuvOnkeg;

6. [Tooca dtopa H ko oo dtopar S mepiréyet;

Yxetucég atoptkég paeg, H:l, S:32.
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®UANo Epyaoiag 7.6
Mole: mpofAinpa 1
[TPAIIEZA OEMATQON]

Atvovtan 4,48 L NH; (g) oe STP cuvOrjkec. Na viroAoyiotoov:
o. H mocotnta tng NH; (og mol).
B. O apBpog Twv popiwv tng NHa.
y. H pado tng NHs.
o

. O apBuog twv atopwv H ko o apbpog tov atopwv N.

o

H péla tov H ko ) pélo tov N.
ot. O oykog tov H,S (g) oe STP mov éxet Tnv idtx palor pe avtov tng NHs.
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®UANo Epyaciag 7.7
Mole: mpofAinpa 2
[TPAIIEZA OEMATQON]

Atvovtan 4,48 L CO, (g) oe STP cuvOrjkec. No viroloyiotoov:
o. H mocotnta tov CO, (o€ mol).
B. O apBpog Twv popiwv tov CO,.
y. H pada tov CO,,.
6. O apbpog twv atopwv C kot o aplbpog twv atopwy O.
€. H palo tov C kot 1 pala tov O.

ot. H pala tov SO;5(g) mov éxet tov idio oyko oe STP pe avtov tov CO,,.
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®UANo Epyaciag 7.8
Mole: mpofAinpa 3
[TPAIIEZA OEMATQON]

A¢pro piypo amoteAeitan amd CO, (g) kar CHy (g). To piypoa éxel palo 6 g ko katadopPavel oyko 4,48 L, oe
STP cuvOnkec. ITowx n palo k&Be cvoTaTKod GTO piypa;
YxeTikég atoptkég paleg, C:12, O:16, H:1.
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
Kepahairo 7

7.1 B 7.20 Nx02x (x = 2) (’Xp(x N204
7.2 8 7.21 m(CO,) =19,8 g
73 a 7.22 N(H) = N, atopa
7.4 y 7.23 o. m=200g P. V=134,4L
7.5 Y 724 a. m=3,6g B. N(C)=0,2-N, &ropo xa
N(H) =1,2- N, &ropa
7.6 y
7.25 a. m(CO,) =4,4g,xu m(N,) =5,6¢
7.7 8 B. m(N;)=28¢g
7.8 A V(A
¢ 7.260(.LB):4 ﬁ.%=4 y. V=11,2L
79 o n(B) (B)
7.27 a.46 B.0,3 ko 0,6 y.NO
7.10 y g ¥y
7.28 548:381
7.11 o
7.29 2 N, popio HNO,, 128 g HNO,
7.12 8 2molH, 2molN, 6 mol O
713 y 2 N, aropa H, 2 N, atopa N, 6 N, aropa O
2gH, 28gN, 9%g0O
7.14 o ;
7.30 0,5 N, popia COCl,, 0,5 mol COCl,, 49,5 g COCl,
7.15 a.-%, B.-3, y.-%, 8.-A, €.-3, o1.-A, C.-A, n.-%, 0.-3, 0,5mol C, 0,5mol O, 1molCl
-3, we-X, 18- 0,5 N, atopa C, 0,5 N, atopa O, 1 N, aropa Cl

6gC, 8g0, 355gCl
7.16 m,(N) =2,33-107% g xou & & &

m; (HNO;) = 1,05- 107 g BAéme epappoy 7.5 7.31

n(oe mol) | m( oe g) | V(L, oe STP) | N(popior)

7.17 n=28,96/22,4 = 0,4 mol &pa

M, (X) = 6,4/0,4 =16 N, 0.1 2.8 2,24 0,1-Ny
Co 0,2 5,6 4,48 0,2-N,

7.18 M, (CsHg) = 44 épa p =44/22,4 =1,96 g/L 50, 04 = 8.96 04N,

7.19 M, (A) =2,5-22,4 =56 PAéne evotnra 7.8 H,S 2 68 448 2-N,
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

Kepahairo 7

®0AMo Epyaoioag 7.1

. B- BAéme oxéon (7.2)

B. Egpappolovpe tn oxéon (7.2)
V. M, =x-A,

4

98

Sl el

0N o Epyaociag 7.2

>

. B. BAéme oxéon (7.2)
. y. Egappdlovpe tn oxéon (7.2)
5

>
w

10

®0AMo Epyacioag 7.3

A. y. IlpokOrtel amd tov opiopd Tov mol.
B. y. Ipoxvmnrel amd Tov opiopd Tov mol.
. a2 B.-2 y.-A 8.-% &-A ot-% (-2, n.-2
A. 0.320g, B. 4-N,,
Y. 4- N, atopa S ko 12 - N, atopo O

0N o Epyaociag 7.4

. B. To éva popro éxel 4 Atopo CUVOALKA.
.-, B.-A, y.-E, 8.3, e-A, ot-Z, C-A, n.-Z
.4, B. 4-N,, y. 4N, dropa N xar 12- N, dropa H

O e

®OAMo Epyaciog 7.5

A. oA, B-E, y-A, S-A, e-A, ot-A, G-A
B. .02, B.0,2:-N,,y.448L, 8. 0,4- N, dropo H xou
0,2- N, atopa S

®OAMMo Epyaoiag 7.6

.02, B.0,2-N,, y.34g 9.0,6 N, aropo H ko
0,2- N, atopa N, €.0,6 gHkor 2,8 gN, ot.2,24L

®OA o Epyaociag 7.7

.02, B.0,2-N,, y.88g, 8.0,2:-N, dropa C ko
0,4-N, atopa O, £.24gCxur 6,4g0, o61.16¢

®OAMo Epyaoiag 7.8

4,4 g CO, xou 1,6 g CHy






O vopog Boyle: T pic
GUYKEKPLUEVT) TOCOTNTA
(nmol) evog aepiov mov
Ppioketon o otobepn
Beppokpaocia, o dykog (V)
mov  kotalopPaver  elval
QVTLOTPOPWG AVAAOYOG TNG
ntieong (P) mov éxel.

O vopog Charles: T pice
GUYKEKPLUEVT) TOCOTN T
(nmol) evdg aepiov ov Ppi-
okeTaw Lo otabepr| migon,
o oykog (V) mouv katalop-
Bb&ver eivonr avaroyog Tng
amd vt Beppokpaociog
tov (7).

O vopog Gay-Lussac: T
pioe  ovykekpyévr  m000-
mrta (nmol) evdg aepiov
mov Pploketar oe doxeio
otabepoo dykov 1 mticon (P)
OV ookel évo aéplo eivo
avahoyn NG  amOALTNG
Oeppokpaciog (T).

Kepdharo 8

Kataotatiki e§iowon Twv
(LbovikwV) agplwv

8.1 Kataotatikn e§iowaon: Nevika

Eidape oto mponyolbpevo pabnpa mwg propodpe va LITOAOYIGOUHE TOV OYKO
evog aeplov (1) ko aepiov piypartog mov Ppicketar oe STP cuvOnkeg. Kau av ot
ouvOnkeg dev eivan STP;

Oewpolpe TocoOTNTA aepiov oL Ppioketal oe doyxeio Oykov V LTO mieon
P xau o (amwoAvtn) Oeppokpacia T = (6 + 273) K (6mov 6 1) Beppokpacia ot
BaBpotc Kedoiov). Ioyvdel ) oxéon:

AN

‘ p-V=n-R-T] (8.1)

S e€lowon avtn 1) Ttieon peTpdtol o€ atm, 6 0ykog o€ L kol 1 otdAvTh)
Oeppokpaoia (T) oe K (Kelvin). H amdéAvtn Beppokpacia mpokdmtel omd
cvvnOiopévn Beppokpacio pe Paon t oxéon: T = (0 + 273) K. H R eivan pio
otabep& TOL OVOpALeTOL TTAYKOGHL OTaDEpA TV LOAVIKGOV aepiwV kot Taip-

VEL TNV TIUN:
atm-L

R = 0,082
mol-K

H katactatikn e€locwon meplypagel TANpoG o SeSOPEVT KATAGTOOT) EVOG
aepiov KoL yio To AOYO auTO aVoPEPETAL OG KATAOTATIKY e€icwon Twv da-
VIKOV 0EPLedV, CURTTLUKVOVEL O8 TPELG TPOTYOUHEVOLS VOpOLS TG Puotkrg (To
vopo tov Boyle, To vopo touv Charles kot To vopo Gay-Lussac) kaBag kat tnv
vnoBeon tov Avogadro.

H xataotatikr e€icwon woxvel emakplPdg yio Tor AeYOpHeV LOoVIKA aépLow
OV OTNV TPAYHATIKOTNT elvor Evar BewpnTikd HOVTELD aeplv Kot o)L YL
TPAYHATLKO aéplo. Ta aéplar TOL LITAKOVOVV GTNV KATACTATLKT e€lC®OT), Yl
omotodnoTe TN mieong ko Beppokpaciog, ovopalovtal Woavikd aépla. Ta

209



210 Kepddaio 8. Karaotatikyj eéiocwon twv (18avikadv) aepiov

TEPLOCOTEPA OEPLAL, KATW OTTO CLVONKEG OYETIKA XOUNATG TTieoNG Kol VYNATG
Oeppokpoaciog vTakobOLY He LKAVOTTOLNTIKT aKpiPelo TNV KATAoTATIKY €€i-
owoT. XTNV TEPINTWOT OHWG TTOL TO AEPLO EVPIOKETAL KOVTA O0TIS cLVONKeg
vyporoinotg Tov (xopnAég Oeppokpacieg kot LVYNAEG méceLg) TapatnpodvTaL
ONHOVTIKES TOKALGELS TOOO OO TNV KATAOTATLKT €€lCMOT) 000 KAl Altd TOLG
VOLOUG TV oEepiwv.

H otafepa R pmopel va violoyiotel wg e€ng: Oswpovpe 1 mol evog (1dovi-
KoV aeplov) oe TpodTLTTEG cLVONKEG, ONAadT) oe mieon P = 1atm kot oe Oeppo-
kpaocia 8 = 0°C = 273 K. E¢povpe toTe 0TL V), = 22,4 L. Emopévwg:

_p-V_latm'22,4L atm-L

R = = 0,082
n-T 1mol-273K mol-K

Egoppoyn 8.1

Ye doyxeio 6yKkov 8,2 L xau Oeppokpaciog 527 °C, ercayovtan 2 mol O,. [Toomn mi-
eon aokel To o€vyovo ato doyeio;

1 . _ atm-L
Atveton: R = 0,082 ol K

Avon

Me Baon Tnv kataoTatikn e€lowoT TOV oEpLwV, EXOVHE:
(V=8,2L, n=2mol, T =527 + 273 = 800 K):

p-V=n-R-T

atm-L
n-R-T _ 2mol - 0,082 ¢ - 800K

|4 8,2L

= 16 atm
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8.2 YTOAOYLopOG TTUKVOTNTOG EVOG aEpPiLov.

Mrmopodpe va vITOAOYiGOLHE TNV TLKVOTNTA £VOG aepiov pe Paon TNV KoTo-
otatiky e€lowon TOV aeplwv:

p-V=n-R-T
m

V=— o " _.R.T
P M, g/mol

_m R-T

P=y M, g/mol

~ R-T

pP=p M, g/mol

p'Mrg/mOI

= 8.2
p R.T (8.2)

8.3 YmoAoylopog M, agpiov.

Mmopobpe v vtoloyicovpe v oxetikn) poprakt] péloc (M,) evog aepiov pe
Baon v xatactatikr e€icwon Twv aepiwv:
p-V=n-R-T
m
V=—0 " R.T
P M, g/mol
_ m-R-T
~ p-Vg/mol
_ p-R-T
~ pg/mol

(8.3)

T

(8.4)

T

8.4 Kataotatikn e§lowaon o€ HlyHaTo aEpiwv.

Stnv mepintwon (1W8avikov) Piypatog aepiwv 1 Kataotatiky e€icworn éxeL wg
egng:

p-V=ny- RT (8.5)
Omov: ngy =ny +ny + ... N ovvolikr) TocdTNTA (08 Mol) Tov aepiov piypartog,
V 0 6ykog mov katahopfdvel To aéplo piypo kot P oAlkr) mtieon twv aepiov
TOUL piypOTOC.
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NAvpéva MNapadeiypoata

Mopaderypa 8.1

[ocotnta aepiov X ewchyetal oe doxeio pe épforo apytkod oykov V; ce
Beppoxpacia T ackel mieon P. Méow Tov epforov 4mhaoidlovpe TNV mieon Tov
aepiov vto otadepn) Beppoxpacia. O véog dykog Ba elvar icog pe:

a V,=V;

B. Vo, =4-V;
v. Vo =2-V;
6. V,=0,25-V;

No attiohoynoete Tnv emLA0YY COG.
Avon
T TV apy kT KoL TNV TEALKT) KATAGTAGT) TOL 0EPLiov LoXVOLV, AVTioTOLXO!
p-Vi=n-R-T

A7 T1g 800 auTég e€lodoELS, TPOKVTTEL:
pz . VZ = n_ . R . T

pr-Vi=p2Vs
:P1'V1 :P1'V1 A

D2 4Py 4

Vs

JwoTh eMAOYT), ETOPEVKGS, elvat 1) .

IMopaderypa 8.2

>e doyeio oykov V ewcayovtan 0,4 mol O,. e éva &Alo doyeio dykov 2V
etoayovton 0,2 mol N,. No vtohoyicete To AOYO TV TECEWV TV XEPI®V OTA
dvo doyeia, av avtd Ppiokovtal otnv idia Beppokpacior.

Avon
Me Baon v kataotatiky e€icwon ota dvo doyeia Ba, £xovpe:
pl . V = nl . R . T

Me dwaipeon katd péAn TV eElodoe®V TPOKVTTEL:
pz‘Z'V:nz‘R'T

P _m
2p,  my
b 20,4

= =4

P 0,2
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Hopdaderypa 8.3

[Tocotnta aepiov pe TOo XH, droxetedetan oe éva doxeio 6ykov 30L ko
npokoel av€non tng palag tov doyelov katd 16 g otovg 27 °C kol oe mieon
0,82 atm. Na vrtoloyiotovv:

o 1) OXETIKN HoplakT] p&lo Tov aeplov Kot
B. n oxetikn atopikn palo Tov otoryeiov X.
Aivovton: R=0,082atm-L-mol™'-K™! xou A, (H) =1
Avon

a. Me Baon tnv xatactatikn e€icwor, €éxoupe:

p-V=n-R-T
V=— " _R-T

prv= M, g/mol
__m-RT _16-0,082-(273+27)
" p-Vg/mol 0,82 - 30 B

B. Eotw A, (X) = x. Ioyveu:

M (XHy)=1-x+4-1=16

x=12

‘ Hopdaderypo 8.4

>0 doxeio Tov SuTAavol oYNHATOG 1) GTPOPLYYX elval apy k& kKAewotr. H
aplotepn) QLaAn éxel 6yko Vi = 16 L ko mepiéyel N, (g) oe mieon Py = 2atm,
eve 1 PLaAn ota deka éxel 0yko V, = 2L mepieyel O, (g) oe mieon P, = 11 atm.
No voAoyicete TNV oAwkn TieoTn pHeTd TO &volypa tng oTpopLyyos. O dykog
TOL CWANVX TOL GLVOEEL TIG dVO PLAaAeg Bewpeiton apeAnTéog.

Aton

Ipagovpe TIG KATAOTATIKEG EELOMOOELS Y TNV aploTept, Tn SeEld PLaAn
(TpLV TO AvOLyHa TNG OTPOPLYYQLS) KOLL YLOL T GUVOALKT] PLAAT) HETE TO GvoLypo
NG OTPOPLYYAG:

p1-Vi=n-R-T (1)
p2‘2'V2:n2'R‘T (2)
Por (Vi +Vy)=(m +ny)-R-T (3)
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Amo 11 efiodoelg (1) kot (2) Tpokbmrovy:

%

me T @
V.

m = 222 (5)

Avtikabiotdvtag Tig oxéoelg (4) kai (5) otn oxéon (3), TpokvmteL:

P1-Vi, PV
Po}\'(Vl"i'VZ):( Ilq_Tl—i_ ;.TZ>'R.T:p1'V1+P2'V2

Vi + -V 2:164+11-2
Por = PP 7y = atm = 3atm
Vi+V, 16 + 2

HNopdaderypa 8.5

>e doyelo Beppokpaciog 127 °C ewcayovton 288 g piypatog O, ko N,, o
ormolio mepiexel Tae SVo aépla oe avaroyio mol 1 : 4 avrioTolywg. Av To piypo
avtd aokel tieon 16,4 atm, va vtoAoyicete:

o. oo mol ad kdbe aéplo mepLéxel To piypo ko
B. tov dyxo Tov doyeiov.
Aivovtaw: R =0,082atm-L-mol 1 K™, A, (0) =16 xau A, (N) = 14
Avon

o. Eotw 011 T0 piypa ammoteeitan amd xmol O, ko 4xmol N,

m (02) +m (Nz) =My

32x + 28 -4x = 288
x=2
Apa to piypo aroteheitor amd 2 mol O, ko 8 mol Ny,

B. Amod v kataotatikn eficwon tov (10avik®v) aepiov yia To piypo o
EXOVHE:

p-V=ny -R-T

np R-T _ (2+8)-0,082-(127+273)L
p 16,4

V= =20L
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Epwtnosig - Aoknoelg - NpoBARuata

8.1 H tyn tng maykdopiag otobepdg twv Wdovi-
KoV agpiwv (R) e€optdror:

o. oo TN PooN TV aepiov

==}

. amo 11 Beppokpacio Twv aeplwv
Y. and v miecT) TV aeplwv
6. o6 v mieon ko T Oeppokpacio TV aepiwv

e. Oev e€opTATOL ATTO KAVEVX TTALPAYOVT

8.2 Av Oeppdvovpe mocoTnTA Ctepiov vitd oTadept)
TieoT), 1) TUKVOTNTA TOL aEPLovL:

o. Oo avEnBet

B. Bo edatTwdel

y. O¢ O petoPfAnOet

5. dev pmopotpe va yvwpilovpe

8.3 O Adyog tov dykov piag mocodtntag CHy o

STP cuvbrkeg mpog tov 6yko 1mol H, emiong oe

STP ovvOBnkeg toovTON pie:

. TO AOYO TWV GYXETIKOV HOPLOK®OV HaldV TwV d00
aeplowv

B. ™ otabepd Tov Avogadro

Y. tov apBpud mov ekppalel v mocotnTa (O€
mol) tov CH,

5. tov apOpd mov ekppdlel v moocotnta (ce
mol) tov H,

8.4 Tlocotnta aepiov Ppioketon oe doyeio pe ép-
Bolo apyikov dykov V; otovg 273K omdte aokel
nieon P;. Av pe petakivnon tov gpfolov n mi-
eon oto doyelo yivel P, vmd otabepr) Oeppokpacia,
motog Oa eivan 0 véog dykog (V;) tov doyeiov;

Py - P B. Vi P
Vi Py

P -V s Vi
12 © PP

8.5 Towx artd T mapakdtw Levyn aepiwv eivor du-
VaTo va £Xouv oLYXPOVKG TNV S paler, TNV ido
ntieon, Tov dto dyko kot Tnv di Oeppokpacio;
Aivovton ot atopikég paleg Twv otolyeiwv: C:12,
H:1, O:16, N:14.

o. CO, xan CO
B. CH, xou O,
y. Ny ko CO

9. CO, ko C3Hg

8.6 O xopog (A) dykov Vrepiéxer H, ieong P, mo-
Kkvotntog p kai Oeppokpaciog T, eved o xhpog (B),
entiong 6ykov V, eivon kevog. To ocvotnpa eivor Oep-
HIK& HOVWOLEVO.

/ T2
w1 ® |

Av tpafn€ovpe to didppaypa A, To Hy tedukd Oo
QTOKTHOEL:

a. mieon P/2, Oeppokpacio T kot tokvoTnTo 2p
B. mieon P/2, Oeppoxpaocia T ko tokvoOTnTOL P
y. mieon 2P, Beppoxpacio T kow Tokvotnta p/2
d. mieon P/2, Oeppokpacio T koL tokvotnta p/2
e. mieon P, Oeppoxpacio T/2 xou Tokvotnta p/2

8.7 Na xapoktnpicete TIg TPOTAGELS TTOL AKOAOL-

B0V wg cwoTég (X) 1 OxL.

. Av avENoOLHE TOV OYKO OPLOHEVNC TTOCOTNTOG
aepiov datnpavrtog tn Beppokpacio Tov oTo-
Bepn, n mieon Tov B awvEnOet.

B. Av avEnioovpe T Beppokpoacio T oplopévng
mocotnTag aepiov dwxtnpadvtag otabepd tov
OYKo Tov, 1 tieor] Tov Bor ovEnOel.

y. Av av€foovpe t Beppokpacio T oplopévng mo-
coTNnTag aepiov datnpwvag otabepn Tnv mi-
€01 TOV, 0 OYKOG TOL Ot petwOet.

6. Av duTAacL&oOLpE TOV OYKO OPLOUEVNG TTOCO-
Tag evog aepiov pe otabepr tn Oeppokpacio,
1 1ieot] Tov Ba SimAoclacTel.

€. Av duUTAAGLACOL|E TOV OYKO OPLOUEVNG TTOCO-
TG £vog aepiov datnpovrag tn Oeppokpo-
ol otabepn), ) wieon tov Oa SurhaciaoTel.

ot. Me v mpocOnkn mocotntag aepiov CO, ot
doyeio otabepod dykov mov mepiéyel aépto CO
vntd otabepr) Beppokpacia, avEdvetal i mieon
OV OLOKELTAL OTA TOLYWHATA TOL doxelov.
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8.8 3¢ 4 opoix doyeia A, B, T xan A mepiéyovron
avtioctoya T aépix NO, O,, NO, ko N,O4 Kot
ackolV TNV i tieon otnv dua Oeppokpacio. Noo
dratdEete T doyela ALTA KATA GELPA AVEAVOHEVTG
HA&LOG TOL aeplov OV TEPLEXOLV. LYETLKEG OLTONL-
Kég péleg, O:16, N:14.

8.9 3¢ 4 opowx doyeia A, B, T xan A mepiéyovron
avtioctolya 4g NO, 4g N,, 4 g O, ko 4 g NO, otnv
W Beppokpacio. Na dwatdlete o 4 avtd doyeia
Kot oelpd avEavopevng mieong Tov aokel To oé-
PLO TTOV TEPLEXETOL G~ AUTA.

Alvovton oL oyeTikég otopkég paleg TV oTOL-
xelwv, N:14, O:16.

8.10 ¢ mieon 1 atm kou Oeppokpacio 227 °C n to-
kvotnta tov CHy elvan p; evod oe mieon 2 atm ko
Oeppoxpacia 273 °C eivon py. Av p elvar 1 TUKVO-
T tov CHy oe STP, va katatdete Tig TuKvOTh-
TEG P, P KL py KATE crdEOLOQ TIUT).

8.11 Aoyeio dyxov 82L kou Oeppokpaciog 127 °C
nepiéxel mocoTnTa aepiov X (M, = 40). Av n ieon)
oto doyelo eivan ion pe 4 atm, vo vitoAoyicete
palo Tov aepiov X oo doyelo.

Atvetow: R = 0,082atm-L-mol™! K1

8.12 Ioopopiaxd aéplo piypo CO, ko Ny éxel

pao 36 g.

ao. No vroAoyicete tn pala kobevog cueTATIKOD
TOL piyHOTOG.

B. No vroloyicete ToV OYKO TOU HIYHOTOG GTOVG
27°C xou oe mieon 0,82 atm.

Atveto: R = 0,082atm-L-mol™!-K™! xau OXETL-
KEC aTopLkéC paleg, C:12, O:16, N:14.

8.13 e éva Soyeio otabepot dykov 16,4 L etcdryo-

vtou 16 g o€vyovou oe Beppokpacia 27 °C. No vro-

Ahoyloete:

o. TNV ieon oto doyelo.

B. v péla tov CO, mov mpémel va elcoyOetl emt-
nmAéov oto doyelo Vo otabepr) Oeppokpacio,
WOTE 1) MieoT] TOL va SUTAACLAGTEL.

Atvetoa: R = 0,082atm-L-mol ! -K™! xau OXETL-
K€ atopkég paleg, C:12, O:16.

8.14 Aépuo piypa H, xan N, eivor loopoprakd kot
éxel pala 12 g.

ao. Yroloylote Tnv mocotnTo(oe mol) kot tn pélo
oL kK&Be GLOTATLKOD TOL aepiov ALTOV Piypo-
TOG.

B. To plypa avtd ewohyetan oe éva doyeio A ko
ookel wieon 0,82 atm o¢ Oeppokpoacia 47 °C. I16-
o0¢ elvat 0 0ykog Touv doyeiov A;

Sxetikég atopkég palec, H:1, N:14.

8.15 Zto mapakdtw oxnpa diveton 1 ypopikr mo-
paoTacT Tov OYKOU evog aepiov A, oe STP cuvn)-
KEG, € oLUVAPTNON He TN pala Tov.

V(L)

7

2241 --------------s

800  m(g)

a. No voloyicete Tn oxeTikn poplokt palo Tov
aepilov A.

B. IToog Ba rjTary 0 6YKOG TOGATN TG TOV LoV OLe-
piov palog 800 g oe mieon 1,64 atm kou Oeppio-
Kkpaoio 27 °C;

y. Av eivon emtiong yvwoto OTL TO HOPLO TOL Oe-
pilov auroteAeiton amd éva ATopo S Kot dyvwoeTo
apOpo6 atopwv O, molog eival 0 popLakodg Tov
TOTOG;

Aivovtaw: R = 0,082 atm-L-mol™! K ko OXETL-
KEG aLTOPLKES paleg, S:32, O:16.

8.16 No vrmoloyicete:

o. oV 0YKO 1oL katoAopPavouvy 5,6 g CO:
i. oe STP ovvOnkeg,

ii. oe Oeppokpacio 227°C  kou  mieon
380 mmHg (1atm = 760 mmHg).
B. v mukvotnta tov CO:
i. oe STP ouvOnkeg,
ii. oe Oeppoxpocia  227°C koL mieon
380 mmHg

Y. Tov apBpd popiwv mov mepiéyovtar oe 4,1L
CO petpnpuéva oe Beppokpaocio 227 °C kol tieom
380 mmHg.
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Aivovtou: R = 0,082atm-L-mol™!-K™! ko GXETL-
KéG aTopkég paleg, C:12, O:16.

8.17 Opiwopévn mocdtnra CO,(g) éxer Oyko
600 mL o¢ mieon 4,1 atm ko Oeppokpacia 27 °C. Na
vroAoyloBovv:

o. Hpalo tov CO, ko tnv mosotnta Tov dvipaka

(oe mol) mov mepLéxeTo GTNV TOCOHTNTA AVTH
tov CO,,

B. O dyxog mov KataAapPavel ) TOPATAVED TOGO-
mta tov CO, ce STP cuvOnkeg kot
y. H mokvotnta tov CO,

i. oe STP ovvOnrkeg ko
ii. oe mieon 4,1 atm kou Oeppoxpaocio 27 °C.

Aivovtou: R = 0,082atm-L-mol™!-K~! ko OGXETL-
KéG atopkég paleg, C:12, O:16.

8.18 H vitpoyAuvkepivn eivan éva vypod gvaicOnto
oTa KTUTHHATA, KaOOG ekpriyvuTal COHQOV e
v e€locwon:

4C3H5(NO3)5 (1) —

YvAloyn aepiwv

(o)

6N, (g) + 12CO,(g) + O, (g) + 10H,0 ()

Na vrtoAoyicete Tov OYKO TV 0ePLV TOL TPOKL-
ntovv o Oeppoxpacia 27 °C kol oe ieon 2 atm awd
v ékpnén 2,27 g vitpoyAvkepivng.
Aivovtow: R = 0,082 atm-L-mol™! K1 ko OXETL-
KéG atopkég padeg, C:12, H:1, O:16.

8.19 To vitpikd app®vLo eivon éva GLOTATIKO TV
MITOGPATOV TOL PITopel Vo SLLGTTOGTEL EKPTKTLKA
oOpPVa pe TNV e€lowaor:

2NH,NO; (s) — 2N, (g) + O,(g) + 4H,0(g)

a. ITow palo and kabéva and to mpoiovta Oo
oxnpatiotel and  dieonaon 160 g NH,NO;;

B. IMowa pala NH,NO; mpémel va Staomactel o Te
v oxnpatiotoovv 36 g H,yO;

v. ITowog 0 dykog OAwV TwV TPoidVTWVY ce Tieon
1 atm kou Oeppoxpacia 127 °C;

Atvovtow: R = 0,082atm-L-mol™!- K1 ko OXETL-
KéG atopkég paec, N:14, O:16, H:1.

Métpnon agpiwv

(B)
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®UANo Epyaoiag 8.1
Kataotatikn eicwon 1

[TPATIEZA @EMATON]

A. T dvo aépra A ko B mov Ppiokovtol oe 1dieg ouvOneg Beppokpaciog ko ieong kot Exovv 0ykovg Vy
kot Vg ko aptBpd mol ny ko ng avtiotorya, LoxveL:

.V_A:n_A .V_A:n_B Y- Va-Vg =np-ng
Vg ngp Vg na

No emdé€ete T cwoth amdvtnor. Na aitioAoynoete TNV amtdvtnon oog.

B. Av dutAacldooupe TOV OYKO OPLOPEVNG TTOGOTNTOG £VOG aeplov pe atabepr) tn Beppokpacia, i tieot) Tov
Ba duthaciaotel. Xwotd 1) AavBaopévo;

I'. ITocotnta CO, (g) Ppicketon oe doxeio Oykov 8,2 L vmod mieon 3 atm otovg 27 °C.

a. IToca mol CO, Bpickovron oo doxeio;
B. Iowax n paloe Tov;
Aivovton: R =0,082atm-L-mol ! -K™! xou oyetikéc atopukég pélec, C:12, O:16.
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®UANo Epyaoiag 8.2
Kataotatikn eicowon 2

[TPATIEZA @EMATON]

[Tocotnta CO, (g) palag 8,8 g Ppicketot o kAewoto doxelo. H mieon oto doyeio eivon 8,2 atm kou 1 Oeppo-
kpacia 27 °C. N vtoloyisBoiv:

a. O oykog Tov doyeiov.
B. H mieon oto doxeio av oe avtd etoaxBovv emmAéov 17,6 g CO, (g) vtod otabepny Oeppokpacia.

y. Hmukvomnta tov CO,:

i. oe STP ouvOnkec.
ii. oe mieon 4,1 atm xou Oeppoxpoacia 27 °C.

Aivovton: R =0,082atm-L-mol™'-K™! xou oyetikég atopikéc pdlec, C:12, O:16.






Amtavtnoelg - AVOELG

KepaAawo 8
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
Kepahairo 8

8.1¢ 8.11 400 g

8.2 B 8.12 . 222g CO, xou 14g N, B. 30L

83y 8.13 a.0,75atm, B.22¢g

8.4 B 8.14 a. 0,4mol Hy, 0,8 g H, 0,4mol N,, 11,2g N,, B. 25,6 L
8.5 v, 8.15 o. 80, B. 150L, . SO,

8.6 & 8.16 o.i. 448L,ii. 16,4L, B.i. 1,25g/L, ii. 0,34 g/L

87 a.-A, B.-2, y.-A, 8.-A, e.- A, o1.-3 Y- 0,05 - Ny

88 A,B,T,A 8.17 o. 4,4g,0,1 B.4,48L, y.1. 1,96 g/L, ii. 7,33 g/L

8.9 AT,A B 8.18 5,84L

8.10 p,, p, = p 8.19 . 56gN,, 32g 0, 72g H,0, B.80g, y.172,2L
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

KepaAairo 8
®VALo Epyaciag 8.1 ®OAMo Epyaciog 8.2
A. o. o. 0,6L
B. Ad&Bog B. 24,6 atm

I. a.1mol, B.44¢g v. i.1,96g/L, ii. 7,33 g/L






AvVo 1) meploocdTEpR SLaAD-
pata {oyopng tng idiog ou-
YKEVTPWOTG €xouv TNV Sl
aKpLPOG «yAUKOTNTO» Kot
ave€aptnTa amd Tov OYKo
TOUG.

Kepdharo 9

JUYKEVTPWON SLOAVPATWY

9.1 Tuieival ouykeEvTpwan SLOAVPATOG;

Onwg avapépope 6to 1° Ke@AAALO, LITAPYOLV SLEAPOPOL TPOTTOL piE TOVG OTTOL-
OUG WITOPODVHE VO EKPPACOVHE TNV TEPLEKTIKOTNTA eVOG Slahbpatog, dnAadn
TNV TOCOTNTA TNG JIXAVHEVNG OVGLOG TTOV TEPLEXETAL GE OPLOHEVT] TOGOTNTA
StoAvpatog 1) dtoedvTn. O o cvvnBiopévol eivat:

*+ TEPLEKTLKOTNTA OTA EKATO KATX Papog (% W/w).

*+ TEPLEKTLKOTNTA OTA eKATO Pdpoug kat’ dykov (% W/v).

* TEPLEKTLKOTNTA OTA EKATO OYKOL Ge OYKO (% V/V).

OL Topordve TTePLEKTIKOTNTEG arvoupépovTal o€ Paleg Kol Oykovs. Me tov
opLopd Opwg tng Bepediddoug povadog “mol” dnprovpynOnke évag oAb onpa-
VTIKOG KOLVOUPYLOG TPOTTOS EKPPACTG TNG TEPLEKTLKOTNTAS TTOVL Y PTCLHOTTOLEL
TNV KavovpyLto Hovada, Kot oVOpaletal cuyKEVTP®aoT.

Yuykévipwon (c) evog StohOpaTog OVOpALETL 1) TTEPLEKTIKOTNTA TTOV K-
ppaler Tnv mocodTnTA TNG dtadvpévng ovoiag (oe mol) wov mepiéyeton oe 1L
drodbpatog. Anhadn

c=— (9.1)

6mov ¢ 1 ovyKévTpwor) Tov dtddpatog oe mol/L, n: ) TocodTnTA THG SLarhv-
pévng ovoiag (oe mol) kot V: 0 6ykog tov droeddpartog oe Aitpa (L). H ocvuyké-
VTpwot ovopdletar Ko poprakdtnta kat oyko 1) Molarity. H povada tng ov-
ykévtpwong mol - L™ cupBorileton ko pe M m.x. HCI 2mol-L™! 4 HCl 2 M.

Ag dovpe éva mapaderypoa. Av Stahvoovpe 1 mol {dyapng = 342 glayopng
(Mr = 342) o vepod Kou APALOGOUVHE HE VEPO PEXPLG OTOL Va TAPAGKEVAGOVE
dtédvpa 6ykov 1L Ba mpokvyel ddhvpa Cayapng pe ¢ = 1 M. Av diedboovpe
0,5mol = 171 g {ayopng o€ vePO KL PALWOTOVHE He VEPO HEXPLG OTOV VAL TOLPOL-
oKeLAGOUHE SLAvpa Oykov 0,5 L Ba mapackevdcovpe didhvpo Loxopng mov
Ba éxel maht ¢ = 1 M. Ta 0o SroeAvpata paiiota Ba €xovv tnv do akpLPadg
«YAVKOTNTOR.

225
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Me aAha Aoyua, StaAvpa cuykévTpwong m.x. ¢ = 2M onpaivel otu:

« Ye 1L draddpatog mepiéyovron 2 mol tng drodvpévng ovaiog.
+ 2e 2L dxddpartog mepiéxovron 4 mol tng dixAvpévng ovoiog.

Y& 500 mL dxdbpatog mepiéxetan 1 mol tng Stoadvpévng ovsiog.

Ye 100 mL daddpatog mepiéyovton 0,2 mol tng StaAvpévng ovoiog KTA.

Epappoyn 9.1

[Toca ypappapia kabapod HNO; aaitovvtot yia v mapoackevn 400 mL diax-
Adpatog HNO5 2 M;
Atvetaw: M, (HNOs) = 63.

Aton

A1 TV £K@paoT) TOL 0pLopoD NG ovykévTpwaong (oxéon (9.1)), TpoxvmTeL:

mol
n:c-VZZT-O,4L:0,8molHNO3

KoL ETOPEVWG YLor TN Pala €XOVpE:

m
n=

M, g/mol
m=n-M,g/mol =0,8-63g=50,4g HNO;

Egoppoyn 9.2

Awoxdvovpe 2,24 L NH; (g) petpnuéva oe STP oe vepod ko mpokOmtel SiGAvpor
oykov 500 mL. TTowax eivor nf ovyKéVTpwOT TOL SLAAVPHATOG;

Avon

H mocotnta tng NH; (o mol) propel va vtohoyiotel amod tn oxéon:

\% 2,24L
n= = = 0,1 mol NH;
V.,  224L/mol
KOl ETTOPEVWOG YLOL TN CUYKEVTPWOT) EYXOUVHE:
n 0,1 mol
c=—=—"——"—=02M
Vv 0,5L

Evae Siéhopo yuo 1o omoio
yvopilovpe 6t ¢ = 1M
dev onpaiver 6tL SaBéToupe
ard autd 6yko 1L. Enpai-
VEL, OH®G, OTL OV TTAPOULHE
1L amd 1o SidAvpo ovtd
Bo mepiéxetar 1 mol drohv-
pévng ovolioag.

H appovia eivo évoor tov
tomov NH;. IIpokeitar yo
QX PWHO OEPLO CUTTOTTVIKTLKNG
oopng mov dwahvetal €0-
KOAQL GTO VEPOD KOl XPTOLLO-
mtoLelTol ylor TNV TapacKELT)
Mraocpdtov, ot obvbeon
TOAADV PAPUAKEVTIKOV OV-
owv, oe mpoidvta kaba-
ptopot ktA. To Sraddpoata
TNG 670 vePO elvat KALOTLKA
ko emikivévva. To 2006, n
moykoopo Topoywyn NH;
avnABe 146,5 exoatoppidplo
Tovoug (!).
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IMopaokevr| StaAbpatog
OPLOHEVTG CUYKEVTPWOT)G.

9.2 METATPOTIEG CUYKEVTPWOEWNV.

Metatponi) TNG % W/V mepLeKTIKOTNTAG SlaAvpaTog o€ cuykévipwon. Eotow,
.. 6Tt rabétovpe mosoTTa Srodvpartog NaOH (M, = 40) meprektikdTnTog
8 % w/v ko O¢lovpe va Tpocdlopicovpie TNV CLYKEVTPWST TOL ¢. Me GAAa Ao-
yia E€poupe ) pala Tov NaOH oe k&Be 100 mL droaddpotog ko Oéhovpe vo
Bpotpe tnv mocodtnTa (e mol) oe k&be 1L droaddpatog.

AxolovBoope v e€ng dadikaocio: Yroloyilovpe apyikd T palo (ot g)
™G StxAvpévng ovoiag mov mepiéxeton oe 1L (1000 mL) doddpatog ko ot
ovvéxeta virodoyilovpe tn palo ocvtr) oe mol:

Ye 100 mL Sraddparog mepiéyovrar 8 g NaOH
e 1000 mL x = 80 g NaOH

n= m _ %08 2mol
~ M,g/mol  40g/mol

Emopévwg, ¢ =2M.

Metatpomnn tng cLYKEVIPWONG o€ % W/V meplektikotnte. IIpokeital yix To
QAVTIOTPOYO TNG TPonyoltpevng mepintwongs. Eotw, m.y. 61t diabétovpe mocod-
mta Siedparog KOH (M, = 56) ouykévipwong 0,2 M ko BéAovpe va tpoo-
dloploovpe TNV % W/V TEPLEKTIKOTNTA TOV. YOAOYI{OUHE apXLlK& TNV TOGO-
Nt TG Strhvpévng ovoiog (o€ mol) oe 100 mL SttAOpatog Kot 6T cLVEYELa
vrohoyilovpe N palo avTn o€ g:

Y& 1000 mL SraAvpartog mepiéyovtar 0,2 mol KOH
Ye 100 mL x = 0,02 mol KOH

Emopévmg, To didhvpa éxel meplektikotnta 1,12 % w/v.

Metatponn tng % w/w TEPLEKTIKOTNTAG EVOG SIAADUATOG OE CUYKEVTPWON
(pe T xpnon kot g TukvoTnTG TOL Stadbpatog p). Eotw m.x. Suéhvpa NaOH
(M, = 40) meprexTikdTNTOG 8 % W/W Kot tukvotnTag 1,07 g/mL tov omoiov O¢-
Aovpe va vTtoAoyicoupe TNV cuykévtpwoT (¢). AkolovBoidpe v e€ng dtaduka-
olo

Ta 100 g Sraddpartog mepiéyovv 8 g NaOH kot avtiotolyodv oe 6yko (mL)
7OV LTTOAOYICeTaL WG eENG:

_m
T
_100g 100
p 1,07g/mL 1,07

mL
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Sro 190 mp, St bpatog mepiéyovron 8 g NaOH
’ 8g - 1000 mL
2t 1000 mL x = ——— =85,6g NaOH
100 mL
1,07
85,6
n= m = & _ 2,14 mol NaOH

~ M,g/mol  40g/mol

Emopévwg, ¢ = 2,14 M.

9.3 Apaiwaon — ZUPTIUKVWGON SLOAVPATWV.

Apaiwon Stahbpatog ovopdletal 1) TpocsOnkn o€ avTd eMUTALOV TOGOTNTOG
8ol vtn (vepod). Eotw V; 0 6ykog evog Stahdpatog (A, ) mov éxel suykévipwon
¢;. 210 Sihvpo awtd TpootiBeton emutAéov vepd oykov Vi o, 0mote mpokiiTel
véo Suhopa (Ay) dykov V;, ko GUYKEVTPWONG ¢y Me tv apaiwon tov Stado-
HOTOG Loy bOLV:

« H mocotnta (oe g ) e mol) tng ditxAvpévng ovoiag moapopével 1 ido
ny =ng, my = my.

+ O 0yKkog Tov dtxAvpatog avEavetal kabwg mpootiBeton kat 0 6ykog TG
emutAéov TocoTNTAG SLoAOTN.

« H ovykévtpwon tov Staddpatog petoveto, kabaog 1 idia mocdtnTa TG
dtoAvpévng ovoiag eival oe peyaAdTePo OYko SIADHATOG (cl > cy).

4] C
> \%
i +
ce Vit v,

A, H,0 A,

Katd v apainon woybet:

Cl . Vl = Cz . VZ (9.2)

omov Vy =V + V0

AToderEn: Me epappoyn Tov 0plopol TNG CLYKEVTPWOTNG 6T StaAbpata Ag
Kot Ay, €XOULpE:
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n —
Cl:_]' nl—Cl-Vl
Vi
apo —
o = ) Ny =06 Vy

Eneldn pe v apainon 1 mocotnta TG StaAvpévng ovoiog mopapévet 1) idia
B éxoupe:
ny =ny

Cl'V1:C2'V2

Epoappoyn 9.3

[T6ca mL vepod mpémel va tpootebovv oe 50 mL dioxdvpatog HNOs 1 M yiox va
npokOYet StaAvpa HNO; 0,2 M;
Avon
Me epappoyn g mapamdve oxéong (9.2) yix Tnv apainot Tov SIALPATOV
TPOKVITTEL:
Cl . Vl = C2 . V2

VvV, = = = 250 mL
2 Cy 0,2 mol/L

Enopévag, o 6ykog tov vepoo mov mpootédnke eivat:

Vig,0 = Vo — V4 = 250 mL — 50 mL = 200 mL

YopmOKkveon SLAOHATOG OVORALETOL 1) UTORAKPUVGT] ATTO XULTO TOGOTNTOG
Aoty (.. pe e€atpion i pe Ppacpod). H cvpmdkvwon eivon to avtiotpogo
(QOLVOLEVO TNG APALWOTG KL £XEL OC ATOTEAECTHA TNV AVENGCT) TNG CLYKEVTPW-
o1MG TOL SLAAVDHATOGC.
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Katda v cupmodkvwon woybet 1 idia oyéon pe tnv apainon:

Cl . Vl = C2 . V2 (92)

ormov Vy, =V, = V0

9.4 AvAuiEn SLoAVpATWVY.

Ortav o¢ éva Stdhvpa pog Stahvpévng ovoiag tpoobécouvpe éva dALo Sidhvpa
™G dag Sradvpévng ovoiog Aépe 0TL éxoupe aviyén drolvpdtwv. Eotw V) o
OyKkog evog doalvpatog (A;) ov éxel oLUYKEVTPWOT) ¢q. 2T0 SLdAvpa arvtd Tpo-
otifetar éva dAro dudhvpa (A,) dykov V, Kot 6LYKEVTPWOTG ¢y KO TPOKDITTEL
éva TeMko Srahvpa (A) dykov V ko ovykévipwong c. Katd tnv aviypuén tov
d00 StoeAvpdTev Loybovy:

« H nmocoétnta (oe g 1) o mol) tng Stxdvpévng ovoiag mov vépyel 6To
TPOTO JLAAVH GLV TNV TOGOTNTA TG JLAVHEVNG OLGLOG TTOL LITAPYEL
o710 de0TEPO SLAAVHA LEGOVTAL HE TNV TOCOTNTA TNG OLAVHEVNG OLGLOG
0710 TeMKO StdAvpe: ny +ny = n.

+ O 0Yk0G TOUL TEALKOD SLADHATOG LGOVTL e TO AOPOLOHA TV OYKOV TV
dvo apykdv dwxAvpdtwv: V; +V, = V.

« Hovykévipwon tov teAtkold SLtAOPATOG ELVaL OVAIEC K GTLG GUYKEVTP®-
oelg v 0o apykdv dtelvpdtwv. Etol, av ¢ < ¢y yuo tnv TeAkn ov-
ykévipwor (c) Oa woyvel: ¢; < ¢ < cy.

Katda v avéguén woybet:

Cl'V1+C2'V2:C'V (9.3)

omov V = Vl + Vz

AmnoderEn: Me e@appoyn Tov 0pLOHOD TNG CLYKEVTPWONG 6T dtaAvpata Ay,
A, xou A, €xovpe:
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N
cl:_nl (
Vi np=c -V
n
Cz:_z L ap(x E nZZCZ'VZ
VZ
n n=c-V
c=— \
|4
J

Eme1dn) pe tnv avapuén n moocotnta g Staedvpévng ovoiog oto TeAlkd dLdAvpo
elval To aBpolopa Twv TocoTATWY TNG SLAALHEVNG OVGLaG T VO apy Lk dLo-
Adpoto Qo éxovpe:

ng+n,=n

Cl'V1+C2'V2:C'V

Epoappoyn 9.4

500 mL Siaddpatog NaOH mepiektikotntag 8 % w/v avopryvoovtot pe 1,5 L Gh-
Aov Saddpatog NaOH cuykévipwong 0,8 M. Na vitoloyiotel 1) uykévipwon
TOL TEALKOU SLaAVDPATOG.

Atvetow: M, (NaOH) = 40.

Avon

YmoAoyilovpe, apyikd, Tn cvykévtpwor tov Stahvpatog NaOH meprextikdtn-
TG 8 % W/V:

1o 100 mL St dpatog mepiéyovtor 8 g NaOH

2to 1000 mL x = 80 g NaOH
Emopévwg
my 80g
01 _m _ Myg/mol _ 40g/mol _ oM
Vi Vi 1L

311 ovvéyelo epoppolovpe T ox€oT) avAPLENG SLAVPATOV:
Cl 'Vl +C2'V2 :C'V

Cl‘Vl+C2‘V2 2‘0,5+0,8‘1,5 mol
c= = =1,1M
Vv 0,5+1,5 L

Eimaye 0t pe tnv avéyuén dvo dtahvpdtov tng idrag dtahvpévng ovoiog 1
OLYKEVTPWOT] TOL TEALKOD SLXAVpHOTOC Bt elval avapesa 0TI PYLKES CLYKE-
VIpOoelg. MaAlota, 0Tav oL OYKOL TV SIXAVHATOV TOU aVaLYVOOVTaL elvort
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looL, 1] CLUYKEVTPWAGT TOL TeALkoD dtxAvpatog Oa eivon akplpaog otn péon pe-
TaED TV SVO APYLKOV GUYKEVIPOCEDV.

. ) ¢ +¢ ,
Etol av ¢; <c¢, O woyxvel: ¢ = (yoetis):
Vl = Vz
c c
1 Cl + Cz 2
2

TNo tapaderypar, av avoapi&ovpe dvo draddpata HNO; icwv dykwv, To éva
pe ouykévtpwon 2 M kot to GANo pe cuykévipwon 8 M to tehikd didAvpa Oo
€xeL oLYKEVTpwo™ 5 M.
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NAupéva Mapadsiypota

‘ Hop&derypa 9.1

Ye 400 mL droedvpatog KOH mepieyovron 11,2 g KOH. Na vroAloyicete T
ovykévrpwon (¢) tov dtoddparog. o to KOH, M, = 56.

Aton
Ymoloyilovpe apyikd tnv mocotnta tov KOH (oe mol):

m 11,2g 0.2 mol
n= = = 0,2mo
M, g/mol  56g/mol

Emopévwg ylo 1) ouyKEVTPwOT) €YOVHE:

Hopdaderypo 9.2

Na vrmoAoyicete tn ovykévipwon daddpoatog NaOH, meplekticdTnTag
0,8 % w/v. I'ia To NaOH, M, = 40.

Avon
>t 100 mL drodbpatog mepiéxovronr 0,8 g NaOH
2t 1000 mL x = 8g NaOH
m 8
n=———=—=0,2mol
M, g/mol 40
n  0,2mol
c=— = =02M
|4 1L
Hop&derypa 9.3 W

Se moca g Stoudvparog HNO;, mukvotntag 1,02 g/mL kot cuykévTpwong
0,2 M, mepiéxovtan 6,3 g HNOs; T to HNO3, M, = 63.

Avon
YmoAoyiovpe tnv mocotnta (e mol) tov HNO;:

n=— " = 038 = 0,1 mol
~ M,g/mol  63g/mol

Ymoloyilovpe 6T cuvéXeELa TOV OYKO TOU SLtADHATOG TTOL TEPLEXEL QLUTNV
v nocotnrta (0,1 mol):
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n
c=—
V
n 0,1 mol
¢ 0,2mol/L
A6 TOV OYKO KOl TNV TTUKVOTNTA TOL SIXAVHTOG vItoAoyilovpe Tr pélo
TouL:
m
P=y
m=p-V=102g/mL-500mL =510g
‘ IMopaderypa 9.4

Y 400 g vepoo dradvovton 20 g NaOH ko tpokvmtel StdAvpa TukvOoTnTag
p = 1,05g/mL. Ilowa 1 ovykévtpwon (c) Tov dteddpartog; I to NaOH, M, =
40.
Adbon
YroAoyilovpe tnv tooodtnta (o€ mol) tov NaOH:

m 20g 0.5 mol
n= = = mo
M, g/mol  40g/mol

ot oLVEXELX LITOAOYLOVHE TOV OYKO TOU SLIXAVHATOG:

p:

13 <I3

420 ¢

= —— =400mL =0,4L
p  1,05g/mL

KOl OTT) GULVEYXELX LITOAOYLLOVHE T CUYKEVTP®AGT) TOL SLXAVHATOG:

n 0,5 mol
Vv  04L

=125M

Mopaderypa 9.5 ‘

No vroAoyicete TNV % katd Papog (W/w) mepiektikotnTa Staddparog H,SO,,
TOV 07oioVL 1) oLYKéEVTpwaoT) eivar 2 M kot 1) TukvotnTd Tov eivon 1,12 g/mL. T
TO HzSO4, MI‘ = 98.

Avon

YroAoyiovpe tnv TocodtnTa (o€ mol) tov H,SO, mov epiéyetan oe 1L Sua-

Adpartog:
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cC= —

|4
n=c-V =2mol/L-1L = 2mol H,SO,
Ko Katomy vwoAoyilovpe tn palo avThg TG TOCOTNTAG:
_ m(H,80,)
M, g/mol
m (H,SO,) = n- M, g/mol = 2mol - 98 g/mol = 196 g H,SO,.
YmoAoyilovpe tn pé&lo Tov StaAVpaTog oL avTicToLKEL 6TOV OYyKo 1Lt
_m (Suah)
Py
m(Swh) = p-V =1,12g/mL - 1000 mL = 1120 g StoAbparog.

Emopévog:
Sta 1120 g Stadvpatog mepiéyovtar 196 g H,SO,
STt 100 g x =17,5g H,S0,

Apa, to StdAvpa éxel eplekTikOTNTA 17,5 % W/W.

Hopdaderypa 9.6

Ye 200 mL Sraddpatog NaOH, 8 % w/v mpootifevron 800 mL vepo. ITowar O
elvat 1 ouykévTpwon tov teAtkod Stadbpatog; i to NaOH, M, = 40.
Avon
YmoAoyilovpe Tn cLYKEVTPWAT) TOL apy koD StaAvpatog. Ilpdta viroloyi-
Covpe tn palo tov NaOH o¢ 1L Sroddpartog:
Yto 100 mL droeddpatog mepiéyovtor 8 g NaOH
2to 1000 mL x = 80 g NaOH
KoL HeTd vIToAoyilovpe TNV TOGOTNTA QLT o€ mol.
_ m(NaOH)  80g

= = 2mol
M, g/mol  40g/mol o

Enopévag cqpy = 2M.

To tehik6 dubhvpar éxer Oyko: Vg = Voo + V0 = 200mL + 800 mL =
1000 mL.

Egappolovtag tn oxéon g apaiwong, XOUE:

Copy * Vocpx = Ceen - Vaer

Capy " Vapy _ 2mol/L-200mL _

Crey = 04M
Teh Veer 1000 mL
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HMopdaderypa 9.7

Oeppaivovpe 30 mL Stoadvparog NaCl 0,4 M, domov va e€atpiotodv 10 mL
H,O. ITowx B eivat 1) 6LYKEVTPWOT) TOL TEAKOD SLIXAVPATOG;
Avon
To teAucd dubhvpa €xer oyKo: Vg = Voo —Vpp,0 = 30mL—10mL = 20 mL.
Egpappolovtag tn oxéon tng apoiwong n omoio .oYVEL KoL 0TI GUUITD-
KVWOT), £€XOU}E:

Copy * Vocpx = Cre  Vien

_ Capy Vopx _ OAmol/L-30mL _
CTS)\ a Vrg}\ B 20 mL -

Mopaderypa 9.8

[Tooa mL vepob mpémel va e€atpioTovy amd 800 mL dahdpatog KOH 10 %
w/w mokvotntog 1,05 g/mL, yix v mpokdyer SidAvpa pe cuykévipwon 2 M;
I'a to KOH, M, = 56.

Adbon

[IpodTa vtoAoyilovpe Tr CLYKEVTPWOT) TOL aPYLKOL dtaAvpatog. Emeidn 1)
OLYKEVTPwWOT] dev e€apTdTal amtd TNV TOCOTNTA TOL SLAAVHATOG, ag Oewpr)-
OOULME OTL £XOVHE Pt TOGOTNTA dLADpaTog ion pe 100 g.

>to 100 g drxhdpatog mepiéyovron 10 g KOH

YmoAoyilovpe tov Oyko (o€ L) tng mapamdve mocotntog Tov SIeADHATog
Twv 100 g:

100 g 100 100 _3 100
= = —mL=-——-103L=—1L
1,05g/mL 1,05 1,05 1050

YmoAoyilovpe tnv moocotnta twv 10 g KOH ce mol:

n= e _ 108 _ Emol
~ M,g/mol 56g/mol 56

ETOHEVG 1) CUYKEVTPWOT) TOL XPYLKOD SLAAVHATOC elva:

10

n_ sg mol 105 mol
i — =— —=1875M
v 100 . 5 L

1050
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Egpappolovpe tn oxéon Tng CLPTOKVWONG Kot LITOAOYLLOUHE TOV TEALKO
oyKo Tov StaAvpaTOC:

Capy Vocpx = Ceen - Vaer

V.= Capy * Vopy _ 1,875 mol/L - 800 mL

= 750 mL
weh Crel 2mol/L

Emopévwg o 0ykog Tov vepos mov e€atpiotnke elva:

V1,0 = Vigpy — Veer = 800mL — 750 mL = 50 mL

pxX

‘ Hop&derypa 9.9

Avayuyvoovtan 200 mL dtoeddpatog NaOH meprextikotnrog 10 % w/v pe 300 mL
aAhov droahvpatog NaOH meprextikotntog 2 % w/v. o o teAkd Stdhvpo Tov
TPOEKLYPE VL LTTOAOYLOTOUV:

o. 1 % W/V TEPLEKTIKOTNTA KO
B. n ovykévtpwonc.
Avon

ao. To telkd didhvpa €xel 6yko 500 mL mL ko ce awtd 1) dSrdvpévn ovoia
elvo OoM TEPLEYETAL GTO TPOTO KoL 6TO deOTEPO SLdAvpa, cuvoAtkd. H mo-
ooTnTa TG SLXALHEVNG ovGiag 6To 10 StdAvpa vtoAoyileTar wg eENg:

>t 100 mL drxhdpatog mepiéyovror 10 g NaOH
2t 200 mL x = 20g NaOH

Avaloyo vtoloyileTal Kot 1) TOCOTNTA TNG SLAVPEVNS OVGLAG GTO 20 SLiX-
Avpo:

Yto 100 mL droedOpatog mepiéxovron 2 g NaOH
2to 300 mL x = 6g NaOH

H mocotnta tov NaOH 670 tedikd didhvpa O eivat: 20g+ 6 g = 26 g.
H % w/v meplextikdtnTo Tov TeAkot Stahbpatog voroyiletal wg e€ng:

Yta 500 mL dtxAdpartog mepieyovtonr 26 g NaOH
2t 100 mL x =5,2g NaOH

Emopévewg n % w/v meplekTikotnta Tov TeAkod Staddpatog Oo eivan 5,2 %
w/v.
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B. YmoloyiCovpe tnv mocodtnTa Twv 26 g o€ mol:

m 26g
n= =
M, g/mol 40 g/mol

= 0,65 mol

H ovykévipwon tov teAtkot dtaddpatog vrodoyileton amd tn oxéon:

_ 0,65 mol

n
c==
14 0,5L

=13M

HNopdaderypa 9.10

[Tooa L droadvpatog HCL 0,1 M pémet va avoyityBoov pe 3 L Staddpatog HCL
0,3 M yuae va tpokOyel Staehvpa HCI 0,15 M;

Avon
Egoappolovpe tn oxéon g avaplEng twv SLOAVHATOY KoL EXOVHE:

¢ Vit Vo=cen Vie
C1'V1+Cz'V2:Crs>\'(V1 +V2)

Crey —C 0,15-10,3
V1: TS}\ 2V_

= ————-3L=9L
€1 — Crel 0,1-0,15

HNopdaderypa 9.11

>e 540 g Sradopatog HySO4 9,8 % w/v ko tukvotntag 1,08 g/mL, tpootibe-
vtai 4,5 L aAdov dwedvpatog H,SO, 2 M. Na vmoAoyloTel 1) GLYKEVTP®WOT) TOL
teAkoO dtadvpartog. I'a to HySO,, M, = 98.

Avon
YmoAoyllouvpe TN GLYKEVTPWOT) TOL TPAOTOL JLUADHATOG:

ta 100 mL drxAvpartog mepiéxovron 9,8 g H,SO,
>to 1000 mL x =98g H,SO,

n= e _ g _ 1 mol
~ M,g/mol  98g/mol

Emopévwg n ouykévTpwaon Tov Tp®dToL StaAbpatog eivat: ¢; = 1M

YmoAoyilovpe ToV 6YKO TOU TPOTOL SLAADHATOG:
m

Py

m 540 g 540

Vi=—= = mL =500mL =0,5L
p 1,08g/mL 1,08
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Egpappolovpe tn oxéon tng avapEng TV SIOAVHATOV KoL EXOUHE:
cp-Vi+e- Vo =cen Vi
e Vite Vy=c (Vi +V3)

_Cl'Vl+C2'V2 1m01/L0,5L+2m01/L4,5L_

o= - =1,9M
el v, +V, 05L+45L

Hopdaderypo 9.12 ‘

Me moila avahoyio 0ykwv mpémet va ovapty@ovv dvo dahdpata HCL, to éva
OLYKEVTPWOTNG 2 M Kot To dANO TTePLEKTIKOTNTAG 3,65 % W/V, YL v TTPOKDYeL
dwxrvpa HCI svykévtpwong 1,4 M; Tl to HCL, M, = 36, 5.

Aton
YmoAoyilovpe Tn cUYKEVTPWOT) TOL deOTEPOL SIADHATOC:

Yto 100 mL S dpatog mepiéxovron 3,65 g HCI
>to 1000 mL x =36,5g HCI

m 36,58
n= =
M, g/mol  36,5g/mol

= 1mol

Enopévag n ouykévipwaon tov dedtepov StaAdpaTog eivat: ¢, = 1 M.
Eg@appolovpe tn oxéon tng avaplEng twv SLAAVHATOVY KoL EXOVE:
cp-Vitey Vo =cen Ve
1 'Vl +C2'V2 :C'(Vl +V2)
Cl 'Vl +C2'V2 :C'Vl +C'V2
(o] 'Vl —C'Vl :C'VZ — 0 'V2
(Cl _C)'Vl = (C_CZ)'VZ

4 _c—¢  1,4-1 0,4
V, ¢ —c 2-1,4 0,6

2
3
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Epwtnosig - Aoknoelg - NpoBAnuata

9.1 Tocoémra KOH (M, = 56) pélag 5,68 -
Abetor oe vepd Kol oynpatilel didkAvpa OYKov
200 mL. To dudAvpa mov oynuartifeton Bo €xeL ov-
YKEVTpWOT):

a. 05M

B. 0,1M

v. 5-107°M

6. 28M

9.2 Avo Srahdparta mepiéyovv NaCl. To tpwto éxel
oyxo 400 mL kou wepiéyet 0,1 mol NaCl. To Sevtepo
éxeL 0yxo 1L ko mepiéyel 0,25 mol NaOH. T Tig
OUYKEVIPWOELS €] KL ¢y TV dVO Tapamdive do-
Avpdatwv Ba woytel:

o ¢ =0

B. ¢; >c

Y. €1 <6

6. dev pmopovpe v ao@avBoipe

9.3 e didhvpa HNO; 2 M dykov 100 mL mtpoc6é-
ToLpe vepo 6ykov 400 mL. ITowax ) cuykévipwon Tov
LA OPTOG TTOL TTPOKVTTTEL,

o 0,4M

B. 0,5M

v. 2M

6. 8M

9.4 Avo dwahdpato HCl A; ko A, éxovv cuyke-
VIPAOOELG €] KL € = 2¢q, avTioTOol . AV apotd-
oovpe T dVO aTA SraAvparto péxpL vor dutha-
oloTel 0 OYKOG TOVG, YO TIG GULYKEVTIPWOELS C]
KO C; AVTICTOLYO TOV APULOHEVOY SLAVHATWV O
loyleL:

o. cf >2¢

B. c{ =2c
Y. ¢ =2c]
o. ¢f >c

9.5 e dulvpa KOH 2M 6ykov 100 mL mpo-
oBé¢tovpe aAro dxivpa KOH 0,8 M dykov emtiong
100 mL. ITowx 1 cuykévTpwon Tov SLAVHATOG TTOV
TPOKOTTTEL;

1M
1,4M
2M
2,8M

> < ™R

9.6 Avopuyvoovtou o drodvpato HCL éva dykov
100 mL kot ovykévipwong 0,4 M pe évo GAAo 6ykov
300 mL ko ovykévipwong emiong 0,4 M. To dué-
AUpOL TTOV TTPOKVTITEL £XEL GUYKEVTPWOT):

o 02M

B. 04M
y. 0,8M
d.

Kapio oo TG mapostdve

9.7 Avbo dwaddpato A; ko A, tng idiog ovyké-
VTPWOTG CTTEPLEXOVLV AVTIOTOLYA WG LXAVHEV G-
poto NaOH kot KOH. T Tig % wW/v mteplekTikotn-
TeG TV V0 ALTAOV SIAAVHATOV Lo DEL OTL:

a. elvou loeg

B. elvou peyodlvtepn Tov Ay

Y. eivo peyadvtepn Tov A,

5. dev pmopoidpe va TIg GLYKpivoupe, SLOTL Sev ei-

vo emapkr) T dedopéva.

Aivovton oL oyeTikég atopkég paleg, H:1, O:16,
Na:23 xou K:39.

9.8 Tpia dwahdpara Ay, A, ko Ag teptéxovv avti-
oTOLYO TO TAPAKAT®W OlaAvpéva copoto: NaCl,
KCI kou CaCl,. Ta tpia arvtd StordOpator €xouvv Tnv
W % w/v meplekTikoTnTa. 't TIG GLYKEVTPOGELG
€15 Cy KO €3 QVTIOTOLY O TWV TPLOV AUTWOV SLAVHA-
Twv B oyleu:

0(.01202203
B. Cl<Cz<03
Y- C2<Cl<C3
0. ;3<cy <

Aivovton oL oxeTikég oToplkég palec, Na:23,
Cl:35,5, K:39 ko Ca:40.
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9.9 Avoypuyvoovtat dvo Srahdpata KCl, éva dykou
V] ko ovykévtpwong 0,5M pe éva dAro oykov Vi,
Kol ovykévtpwong 0,1 M. To duddvpa mov tpokod-
ntel £xel ovykévrpworn ¢ = 0,2 M. Tl Tovg 6ykovg
TV §00 SLAAVUATOV LoXVEL 1] OXEOT):

oL Vl > V2

B. v, <V,

v-Vi=V,

6. xopla amd TIg TapaATAVe

9.10 Noa yopaktnpicete TIG TPOTACELS TTOL ALKO-
AovBovv wg cwotég (2) i AavBaopéveg (A). Na ai-
TLOAOYT|OETE TIG ETMAOYEG GG,

a. H ocvykévipwon evog dwahbpatog detyvel tnv
TooOTNTA TNG dLaAVpEVNG ovoiag (oe mol) Tov
nepléxetal oe 100 mL Staeddpatog.

B. Awdrhvpa 2 M onpaivel 6Tt o k&Be 1 L doaddpo-
Tog mepLéxovtot 2 mol StxAvpévng ovoiag.

Y. Me v npocOnkn 1 apaipeon vepov and dud-
Avpa, 1 TocdTNTA TNG SLtALpéVNG ovaiag mTo-
popével otabepr).

6. Me v apaiwon evog dtahbpaTog 1) TeALKT G-
ykévtpwon Oa elvor peyoddtepn amd v op-
XK.

e. Me v e€dtpion evog St dpaTog 1 TeALKT oUL-
ykévtpwon Oa eivon peyaddtepn amd v ap-
XLKT.

ot. Me v avapi€n dvo doedvpdrtwv KOH pe ov-
YKEVTPWOELG €] KAL Cy, 1) CUYKEVTPWOT) TOVL Te-
Ako¥ droxdvpartog Oa eivor ¢ = ¢ + ¢y

C. Av avapeifovpe durhvpa NaOH cuykévipwong
¢; = 0,1 M xou6ykov V; pe dAho ddhvpo NaOH
OLYKEVTpWONG ¢ = 0,5M kot oykov V,, tng
o Beppokpaciog, To StAvpa TOL TPOKOTTTEL
Oa éxeL Oyko V = V| +V, ko cLykéVTpwon
¢ n omola B eivorl peto€d TV TIOVY 0,1 M ko
0,5M.

9.11 Awrlvpa NaOH éxer mepiextikotnta 1,2 %
w/v. Ilowa n ovykévrpwon tov dtxdvparog; ' To
NaOH, M, = 40.

9.12 Awddoope 11,2 g KOH oe vepd ko tpoékue
dtédvpa dykov 200 mL. Na vrtoloyiotodv:

o. H % w/v meplektikotnta Tou Steddpartog kot

B. n ovykévrpwor Tov.

INoa to KOH, M, = 56.

9.13 Toocotnta HCl (g) 6yxov 1,12L, oe STP cvv-
Onkeg, drxAveTal o vepd Ko TPOKOTTTEL SIAAVHA
oykov 250 mL.

o. ITowa 1 Tipr NG cUYKEVTPWONG TOL SLAAVHATOC;

B. Towan % w/v meplekTikdOTNTa TOL, OV Yo To HCL
M, = 36,5;

v. Iowov 6yko vepoL mpémel va mpocHBécovpe oe
OAN TNV TOGOTNTA TOVL TAPATTAVE® SLAAVHATOC,
MOTE 1) CUYKEVTPWGT] TOL VO DITOTETPOTTAAGLOL-
oTtel;

9.14 3> 640g vepd dodvovpe 160 g NaOH ko
npokvmTel Sidhvpa A mokvotntag 1,25 g/mlL.

o. Noa vroloylotel 11 % W/V TePLEKTIKOTNTA TOV
droddpatog A;.

f. 100mL tov mapomdvew StaeAVpaTOg TPOGHE-
Touvpe 900 mL vepd ko TpokvITEL VEO SLAALH
A,. No vtoloyloTel 1 CUYKEVTPWGT) TOL SLAD-
Hotog ovToD.

9.15 Kartd v apaiwon 200 mL evog Staddpotog

Ay HNO3 2M pe 300 mL vepod mpoékvyav 500 mL

droAvpatog A,.

o. IToca g HNO; mepiéxovtan oto StdAvpa Ag;

B. Iowx eivo ) % W/v ePLEKTIKOTNTA TOL SLOAAD-
potog Ay

Y. Me ntoca mL H,O mpémer va aporwbodv 50 mL
70U StaAOpatog Ay, dOTE Vo TPOKOYEL SIAAVHOL
A pe ovykévrpwon ¢ = 0,5M;

xetikég atoptkég palec, H:1, N:14, O:16.

9.16 4,48L aépiag NH; (petpnpéva oe STP) Swax-
Abovtou oe vepd Ko TpokLmTeL StAvpax Ay OYKov
200 mL. 50 mL o6 to dtdAvpa A apodvovtal pe
npoc Ok vepo kot TpokvTel SitdAvpa A, cuyké-
vipwong 0,2 M. Na vtoloyiotodv:

. 1) GUYKEVTPWOT) TOL SLADpaTog Ay Kot

B. o 6ykog tov vepot (oe mL) pe Tov omoio apoat®-
Onke To Stdhvpa A;.
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9.17 TMbdoa g NaOH (s) mpémer va StohvBovv ermi-
nAéov oe didhvpo NaOH 6ykov 200 mL cuykévtpo-
ong 0,2 M wote v TpokvLYeL SLGAVHA GLYKEVTP®-
ong 0,5 M; Na vrtoteBet 6TL 1 dtdkdvor tov emimAéov
NaOH d8ev petafdairel oucOnté Tov 6yko tov dia-
Adpatog.

2xeTwkég atoptkég paleg, H:1, Na:23, O:16.

9.18 Tapaockevdlovpe pic oelpd 4 SLOAVPATOV A,
B, T xou A pe Stadvon mtocotrtewv NaCl oe vepo, wg
e€ng (oe mapévBeon o 6ykog Tov k&be StadbpaTog):
Adhopo A: 0,1 mol NaCl (100 mL)
Arghvpo B: 0,1 mol NaCl (200 mL)
Ardhopo I': 0,2 mol NaCl (500 mL)
Awodvpa A: 0,2 mol NaCl (250 mL)

ao. No ta€vounfoidv ta mopomdve Stoeddpoto
KOT& oeLpd bEOVO UG GLYKEVTPWOTG.

B. TIoca mL vepd mpémel va mpocBécovpe oTo
SLéAvpo peyodOTEPNC CLYKEVTPWOTG, MOTE VAL
OQITOKTHOEL TNV {810 CLYKEVTPWOT] € QUTT] TOV
SLAOHOTOG TNG PIKPOTEPTIG GUYKEVTPWOTC;

y. Iooca mL a6 to dudhvpa I' mpémel va mpooTe-
Bolv ce OAN TV mocdTNTA TOL SLAbpaTOg A,
WOTE 1 TEAKY) OLYKEVIPWOT TOL OLAVHATOG
7ov o Tpok Vel va eivar o pe 0,5 M;

9.19 Awhboaye 5,6 L HCI(g) perpnpéva oe STP
ouvOnkeg oe vepod kat mapackevaoope 500 mL dio-
Adpatog A. Xe 100 mL tov drxddpatog A mpoobé-
caype vepo kot mrpope SIGAVHA A pe CUYKEVTPWOT)
0,2 M. AAM\oa 100 mL tov dtadbpatog A ta avaypei-
Eope pe 400 mL Srodvpatog HCI 1 M ko wpoékue
Srehvpa A,. Xt vtorouta 300 mL Tov StxAvpaTog
A drahbvoaype axopa pio toocotnto HCI ko mapar-
okevaoope SAvpa Az 6ykov 300 mL ko cuyké-
vipwon 0,9 M. No vtoAoyiotoiv:

o. 1) oLYKEVTPWOT) TOL dtaAbpatog A.

B. moéca mL vepol mpoobécape ot 100 mL tov
dtoxAvpatog A yia TV Topackevt) Tov A;.

Y. 1 CUYKEVTPWOT) TOL SLADPATOG A,.
4. n mocodtnTa (o mol) tov HCI mov mpootébnie

ot 300 mL Tov drxAdpatog Ay Tnv Tapo-
oKeLN TOL dlAOpaTOg As.

9.20 Me mowr avodroyio dykwv (Vy/V,) mpémer
vo avopi&ovpe dvo doehdpato KOH éva pe ovyké-
vtpwon 0,2 M kat évae GANo meplekTikdOTnTog 5,6 %
W/V ©0TE TO TEAKO SIAAVHA VO £XEL GUYKEVTPWOT)
0,5M; I'ie To KOH, M, = 56.
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®UANo Epyaoiag 9.1
AwoAbpata 1
[TPAIIEZA @EMATQN]

8 g NaOH SdwaAvovtal oe vepod ka oxnpotifeton SteAvpo 6ykov 500 mL.
o. Ilowx n % w/v meplekTikOTNTo TOL SIAAVHATOG;
B. ITowx n cvykévrpwon (¢) TOL StAVPATOG;

Y. 2e 200 mL tov tapandve Staldpatog tposbétovpe 800 mL vepd. Ilowa 1) % W/v mepLeKTIKOTNTA KoL TTOLOL
ovykévtpwaoT (cy) Tov SLAOHATOG TOL TTPOKVITTEL,

Y xeTikég atopikég paleg, Na:23, O:16, H:1.
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®UANo Epyaoiag 9.2

Ao Oparta 2
[TPATIEZA @EMATON]

8 g NH,NO; Sitdbovtan oe vepod kot oxnpatifetol didAvpa 6ykov 500 mL.
o. Ilowx n % w/v meplekTikOTNTo TOL SIAAVHATOG;
B. ITowx n cvykévrpwon (¢g) ToL SteAVpATOG;

Y. e OAn TNV TOGHTNTA TOL TAPATAVE® JADpaTog TpocsOétovpe 1500 mL vepd. Ilow 1) % w/v meplekTiko-
TNTA Ko IOt oLUYKEVTPWAOT) (¢y) TOL SLADHATOG TTOL TTPOKVITEL,

ExeTIKéG aTopkég paleg, N:14, O:16, H:1.
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®UANo Epyaoiag 9.3
AvopiEn dStohvpdtov 1
[TPATIEZA @EMATON]

A. Avoyuyvoovpe 200 mL Sraddpatog NaOH 2 M pe 300 mL Sitoxdvpatog NaOH 5 M. Iowa 1 cuykévipwon
TOL SLADHATOG TTOV TTPOKVITTEL;

B. Me mow avahoyia dykwv (V;/V,) mpéner va avopifovpe dvo Sroddpara KOH, éva pe cuykévrpwon
c; = 8M ko éva AGAAO pe GLYKEVTPWOT ¢, = 2M, OoTe TO TEAKO SIAAVHA VO £XEL CLYKEVTPWOT) € =
4M;
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
KepaAairo 9

9.1 o 9.11 0,3 M

9.2 o 9.12 a. 5,6 % w/v, f. 1M

9.3 B 9.13 o 0,2M, B. 0,73 % w/v, y. 750 mL

94 y 9.14 . 25% w/v, B.0,625M

9.5 B 9.15 a. 14,6 g, B. 5,84 % w/v, y. 30 mL

9.6 B 9.16 o 1M, f.200mL

9.7 y 9.17 2,4g

9.8 & 9.18 a.'<B <A< A, [3 150 mL, y. 750 mL
9.9 B 9.19 . 0,5M, B.150mL, y.0,9M, &. 0,12 mol

9.10 a. - A, B. -2, y.-2, 8. -A, e.-3, 0t.- A, (-3 9.20 5/3



Kepddaio 9: Aravrijoeig - Avoeig ora PvAda Epyaciog

249

Anavtnoelg - Aboelg ota POAAx Epyaoiog

KepaAairo 9
®VAAo Epyaciag 9.1 ®OAMo Epyaciog 9.3
o 1,6 % w/v, B.0,4M, y.0,32% w/v, 0,08 M A.38M, B.1/2

®OAMo Epyaoiag 9.2

. 1,6 % w/v, B.0,2M, y.0,4% w/v, 0,05M






O vopog dwtipnong Tng
palog oe plor MUY ovTi-
dpaom onpaiver 6TL oe Eva
kAelotd Soyelo oto omoio
Se€hyeton pioe xnpikn ovti-
dpaot 1 pala Twv avtidpe-
VTV loovTaL e TN Pada TV
poidvtwv. Me dAla AdyLa,
Kot N Sidpkea pLog xn-
pikng avtidpaong n pala
dev pmopel va dnpovpyn-
Oel olte v kataoTpoget,
A& kaTavépetal doupope-
K& ota didpopa TpoidvTa
e Iotopkd, o vopog awv-
TOG avakoAdPONKe ad Tov
Antoine Lavoisier ota TéAn
Tov 180v auwva.

KepdAioto 10

2 TOLXELOMETPLKOL UTTOAOYLOHOL

10.1 ZtowxelopeTpIKoi uTtoAoylopoi: MNevika

H ynukn e€icwon amotelel To cupPoAlopd plag xnukng avtidpaong, pe n
XPNON TWV XNHUIKOV TOTWV TV eVOoE®V oL oxetiCovtal pe avth. IoapdA-
AnAa, pio ynpikr e€lowon moapéxel TANPOPOPieg GXETIKA He TIG TOGOTNTEG TV
QVTLOPOVTOV KL TOV TPOLOVTWOV TNG. ZUYKEKPLUEVOL, ATTOVTX GE EPWTHOELS TOV
TOTOV:

« Iowx mocotnta (oe pala, aplpd mol, dyko aepiov KTA.) VoG aVTIOP®-
VTog aumateital ylio vo avTidpaoel pe dedopévn TOGOTNTA TOL AAAOV
AVTLOPOVTOG;

« IToleg T0GOTNTEG TPOLOVTWV TPOKVITTOLV aTTd TNV AvTidpaot) dedopévwv
TOGOTHTWOV AVTLOPOVTWV;

Tn peBodoroyia yia Tovg TO000TIKOUG VTTOAOYLGHOUS (LTTOAOYLGHOVG TTOGO-
THTWV) TOL OXeTILOVTOL HE TIG EPWTHOELS LTEG TTapéXEL Evag eldLKOG KAXDOG
NG XNHelag, 1 oToLyelopeTpia, TOL GTNPIleTorl GTO VOO drxtrpnong tng palag
oe pio ynpikn avtidpaor.

2TV TAPAKAT® PLAAN YiveTal o SIdALHA 1] avTidpaon:
CaCl, + Na,SO, — CaSO, + 2NaCl

KoL OTIWG POULVETOL KOl GTO GYXNHA 1) HALO TNG PLAANG TTPLV KOl HETA TNV AVTi-
dpaon eivou i o

AvdAvpo

CaCl, ICnpa CaSO,

+ NaCl

Al vpo
Na,SO,

251
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Ot TANPOYOpPLES IO TIC TTOCOTNTES TV OVTLOPDOVTIWV KAL TOV TPOLOVTWV
pog avtidpaong mapéyovial amd v e€icwon g avtidpaong kot Paotkd
atd TOVG GLVTEAECTEG TNG, TTOV YL TO AOYO GUTO OVOUPEPOVTOL KOl WG GTOL-
XELOHETPLKOL GLVTEAECTEG.

Eotw my. n avtidpaon ovvbeong g NH; amd N, ko Hy, mov mtapiotdveron
pe v e€icwon: N, + 3H, — 2NHj;. Z0ppwva pe tnv e€icwon avtr to 1 poplo
N, avtidpd pe 3 popia Hy ko poxvmtovy 2 popia NHs. Kat’ avaroyio, tor Ny
popa Ny avtidpoovv pe 3 - Ny popia Hy ko tpoxtdmrovy 2 - Ny popioe NH; ko
apa to 1 mol N, avtidpa pe 3 mol H, ko mpoxdmrovv 2 mol NHs. Emiong,
ta 2 mol N, avtidpotv pe 6 mol H, ko mapdyovv 4 mol NH;z kTA. Me dAha
AOYL0, OL GTOLYELOPETPLKOL cLVTEAEGTEC o€ pio xnpikn e€lowon kabopilovv Tnv
avodoyia mol TV ovTISpOVTOVY KoL TV TTPOIOVTWV GTNV avTidpaoT.

Epappoyn 10.1

AwO¢tovpe 3 mol N,. Me méca mol H, Ba avtidpdcouvv kot méca mol NH; Oa
moporyOovv;

Aton

aPoL 1 3

2
w  ® 2
s — |

‘Etot, apob 1 mol N, avtidpd pe 3 mol H, ko tpoktdmrovv 2 mol NH;, ko’
avaloyia, Ta 3 mol Ny avtidpovv pe 9 mol H,, ko poxtdmrovv 6 mol NHj.

10.2 MeBodoAoyia OTOLXELOPETPLKWYV TIPOBANUATWV.

> to oToLyelopeTpLKk TpoPAnpata akolovBovpe cuviBwg tnv e€ng dradikacio:

Brpa 1: Tpagovpe tnv e€icwon tng avtidpacng pe Toug KATdAANAovg cuVTE-
AeoTég.

Bipa 2: Yroloyilovpe tnv mocodtnta (o€ mol) evog avTidpdvtog 1} TpoidvTog
pe Paon tn dedopévn pala 1 tov 6yko tov (oe STP i oxt). To Pripa
avTo Tapokeimetan av pog divouv tnv mocotnTa atevbeiag e mol.

Bnpa 3: Me Baon tnv mocotnTa o€ mol Tov avTidpidvTog 1) ToL TPOidVTOG TOV
Bpnkope oto Pripa 2 kot TNV avoAoyiot TV GTOLYELOPETPLKOV GUVTE-
Aeotv vtoloyilovpe tnv TocotnTa (08 Mol) TwV AVTISPOVTWV 1) TV
TPolOVT®V TTOL {NTodVvTL.

Brpa 4: YroAloyilovpe to emiBupnto péyebog, (cuvrBwg pala 1) 6yko), Tov avTi-
dpdvtog 1} Tov TPoidVTOog oL {NnTeltal, otd TNV TocOTNTA TOL oe mol
7oL Pprikope oTo Pripo 3 XPTOLHOTOLOVTAG TIG YVWOTEG OXECELS.
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ITpocoxn: Evedy o apbpog
atopwv kot 1 palo  oe
pio  avtidpoon  mhvrote
dwatnpodvtar  avtd  dev
Lo DEL QITOPALTN TR YO TOVG
GUVTEAEOTEG, TLG TTOCOTNTEG
TWV 0LCLOV g mol Ko Tovg
oykoug!

E@oppoyn 10.2

[Mocotnta SO, palag 32 g avtidpd pe tnv astontovpevn rocotnta Oy, cOpPVA
pe tnv e€icwon: 250, (g) + O,(g) — 2S0O5(g). Na vtoloyiotel 0 6ykog Tng
amoutovpevng mocsotntag O, kabng kot o 6ykog Tov SO3 OV TPOKVITEL, GE
STP cuvOnkec.

SxeTikég atopkég palec, S:32, O:16.

Avon
Brua 1: Aev amoteiton yuoti n e€lcwon tng aviidpaong eivar dedopév.

Brjpa 2: YnoAoyilovpe tn oxetikn popiokn palo tov SO, kol 6Tr cuvéyelo
v mocotnta e mol tov SO, Tov avticTol el oTn pala Twv 32 g:

M. =32+2-16 = 64
m 32

n=———=— =0,5mol
M, g/mol 64

Brpa 3: Tpdgpovpe tn oxéon twv mocotitwv oe mol pe tnv omoia avtidpodv
1 TUPAYOVTOL TAL AVTLOPOVTA KAl TO TTPOLOV, Kot e fAOT) TOLG GLVTE-
AeoTég Tng avtidpaong kai T dedopévn mocotnTa Tov SO, vITOAOYi-
Covpe avaroyikd Tig Tocotnteg ToL O, Kot Tov SO5:

[ (o€ mol) 280, + O, — 2S04 ]
oL 2 1 2
écpoc 0,5 0,25 0,5

0 -
., |
x1

Agpo0 ta 2 mol SO, avtidpoidv pe 1 mol O, ko Tapdyovv 2 mol SO,

kot avaloyio T 0,5 mol SO, avtidpovv pe 0,25 mol O, ko Tapdyovv
0,5mol SO;.

Brjpa 4: YnoAoyiCovpe tov {nrovpevo 6yko tov O, kot Tov SO4:

n(0,) = Vl

m

V(0,) =n-Vy =0,25mol - 22,4L/mol = 5,6L

Vv
n(S0,) = v

m

V(SO,) =n-V, =0,5mol-22,4L/mol = 11,2L
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Epoppoyn 10.3

[Moca ypappapia N, (g) ko wéoca L H,y (g) amattodvton yia tnv mopackeun)
89,6 L NH; (g); Ot 6ykot avagépovtar oe STP cuvOnkeg.
Yxetikn atopikn péla, N:14.

Avon
Ipagovpe v e€icwon oxnpatiopod g NHa:
N (g) + 3H,(g) — 2NH;(g)

YnoAoyiCovpe mocotnta o mol Tng NH; mov mpokdntel amd tnv avtidpaom:

|4 89,6
n(NH3) = V_ = m = 41’1’101
m s

Ipdapovpe tn oxéon mol pe Tnv omoio avtidpovV 1) TApPAYoVToL TA AVTLOP®-
VT KO TO TPOLOV, e BAoT) TOUG CLVTEAEGTEG TNG AVTLIOPAGTIG KOL GTT) GUVEXELX
vroloyilovpe avarloyikd Tig Tocotnteg (oe mol) Tov N, ko Tov H, wov arat-
TOOVTUL YIOL TNV TOPAYWYT THG ToPAtave mocotntoag NHa:

(cemo) N, + 3H, — 2NH, ]
oo 1 3 %
apa 2 6 4
p z ¢ ®
L ) L x3/2 —

YnoAoyiCovpe otn ovvéxeta T pala tov N, ka Tov 0yko tov H, (L oe STP):

M, (Ny)=2-14=128
m

n(No) = M, g/mol

m(Ny) =n-M, =2-28g=56¢
|4

”(Hz):V—

m

V(Hy) =n-V,, = 6mol-22,4L/mol = 134,4L
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10.3 ZTOlXElOMETPLO OE SIOAVPATAL.

H ovykévipoon (6) evoc AVAAOYOUG GTOLYELOHETPLKOVG LITOAOYLOHOVG EKTEAODHE KOL GE OVTLOPACELG

Slhdpatog, wg yveotov, | TOL yivovton og duhvpen ATAG, av pog Sivouy TNV SUYKEVTP®GT) Ko TOV OYKO
opileton amd tn oxéon: evOg SLAOPATOG GTOV 0TT010 eVPLoKETAL EVO AVTLOPOV 1] €Vl TTPOTOV VTTOAOY(-
n Covpe TNV mocdTNTA TNG SLAVPEVNG ovalag oe mol, pe Bdomn tov oplopd g

TV CUYKEVTPWOTIG, KOL GTI GUVEXELX EKTEAOVIE TOVG GTOLYELOHETPLKOVG LITOAOYL-

P ——— . LN eElowon ™ms avtidpaong. I?mcmg, av UT[O)\’OYLGOU}IJ.S TNV T0oOTN T
Aopévne ovatog oe mol ko | (0€ MOI) £VOG avTidpwvTog mov amanteiton yiar v At pn avtidpaon (pe dedo-
V 0 6ykog Tov dioahvparog | MEVI TOGOTNTA AAAOL AVTISPOVTOG) PITOPOVHE VX LITOAOYIGOUHE KOl TOV OYKO
oe L. TOL SLADPATOG GTOV OTTOLO ALVTLOTOLYEL 1 TOGOTNTA CLUTH.

Epappoyn 10.4

[T6ca mL dwxAdpatog Ca(OH), 0,5M amaitodvrtal yix tAnpn avtidpaot pe
200 mL H5PO, 0,2 M mtpog oxnpatiopd Caz(POy),;

Avon

YroAoyiovpe apytké Tnv wocoTn T 68 mol tov HsPO, mov mepiéyetan oe 200 mL
drodbpatog 0,2 M:

Cc=

<Is

n=c-V=0,2mol/L-0,2L = 0,04 mol

Ipagovpe Tnv (loootabpicpévn) e€icwaon g eEovdetépwong Kot vIToAoyi-
Covpe oTolyelopeTplkd tnVv mocotnta oe mol tov Ca(OH), mov avtidpa pe Ta
0,04 mol H3PO4:

(cemol)  3Ca(OH), + 2H;PO, —> Caz(POy, + 6H,0

opov 3 2

&por 006

x3/2

Etot, agot ta 2 mol HsPO, avtidpoiv minpwg pe 3 mol Ca(OH),, avaro-
ywé, ta 0,04 mol H;PO, avtidpotv mAnpwg pe 0,06 mol Ca(OH),.

Télog, vroloyilovpe Tov Oyko Tov Stadvpatog tov Ca(OH), ce mL mov
nepLexel avtnv TNV mocotnta Ca(OH),:

0,06 mol
= —— =0,12L = 120 mL

n
%
n
¢ 05mol/L
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10.4 'Eva avTiOpwyV TIEPLEXEL KL AOPAVELG TIPOCMIEELG.

3e KQITOLEG TIEPUTTOOELS P OLOLX TTOV Y PNOLHOTOLELTOL WG AVTLOPWOV dev el-
vou kabopr, oAAG mepiéxel ko GAleg (adpaveig) OAeg mov dev ouppetéyovv
otv avtidpaot. Etoy, yio mapdderypa éva deiypa Fe xabapodtntoag 90 % w/w
oL onpaivel 0TL ot 100 g Tov delypartog mepiéxovrar 90 g Fe ko 10 g (adpa-
VOV) VAOV. ZTNV TePInTwon aoknoemy Tov yvopilovpe tnv kabopdtnta Tou
detyparog ko tn pala Tov vroAoyilovpe avaloylkd Tnv TocoTnTA TNG Kobox-
prg ovalag Kot pe PAon ovTr) eKTEAOVIE TOVG GTOLYELOHETPLKOVS VTTOAOYLOHOVG
otnv e€icwon g avtidpaong.

Epappoyn 10.5

[Towa  pala detypatog Zn kaBapotntag 80 % w/w (ko 20 % w/w adpaveig tpo-
opi€erg) mov avtdpd mARpwg pe 500 mL douddpatog HCI 0,2 M; TTotog 6ykog
aepiov (oe STP) mpoxvmtel and tnv avtidpaon avtr); H oxetikn atopikn polo
TOUL Zn elvau iom pe 65.

Avon
YroAoyilovpe apyikd tnv mocotnTa o€ mol tov HCI wov mepiéyeton oe 500 mL
Sdroxdvpatog HCI 0,2 M:

c=

<=3

n=c-V =0,2mol/L-0,5L = 0,1mol

Me Baon v e€icwon tng avtidpaong viroloyilovpe TV mocdTnTA 6 mol
tov (kaBapov) Zn kau ot cvvéyela T pélot Tou:

(cemol) Zn + 2HCl] — ZnCl, + H,

opov 1 % 1
apa 0,05 0,1 0,05

H mocotnta tov Zn ov avtidpd pe 0,1 mol HCI O eiva, eopévwg, 0,05 mol
OV AVTLOTOLYEL o8 Pl

m=n-A,g/mol = 0,05mol-65g/mol =3,25¢g

H mocotnta tov detypatog Zn mov mepiéxel 3,25 g kabopod Zn voroyile-
TaL WG €ENG:

Ta 100 g Seiypatog mepiéxovv 80 g kabopov Zn
x =; 3,258




10.5. Ilepiooeia evos avTidpadvTog. 257

Emopévog:
325
x=—g=40,625¢g
80

Me PBaon tn otowyelopeTpia g avtidpaong mopdyovtor 0,05 mol aepiov
H,, mov oe STP cuvOrkeg avtioTolyel oe dyko:

V=n-V,=005mol-224L/mol = 1,12L

10.5 Meploosla evOg avTIOPWVTOC.

2V mepintwon mov 1 avaroyio mol Twv avidpovtev eival ) do pe Tnv
ovaloylo TV oLVTEAESTOV TOVG ot XNUKN e€lcwon tng avtidpacng, 6to
TéNOG NG avtidpaong Oa éxovv avtdpdoel TANPWSG TA AVTLOPOVTA KoL GTO
doyelo tng avtidpaong Oa LITAPXOLY ATOKAELGTIKE KOl HOVO TOL TTPOLOVTA TNG
avtidpaong. v mepintwor auth Aépe OTL OL TOGOTNTES TV AVTLOPOVT®OV
elva oe otoryelopetpikn) oavaroyio. Puoitd av vtdpyet povo Eva avtdpov dev
€Y OVE TEPITTWOT) TEPLOGELOG.
Etol, yia mopddetypo oty avtidpaon:

N, + 3H, — 2NH,

ot tocotnteg 1 mol N, ko 3 mol H, eivat oe ototyelopetpikn avaroyio. Eriong
o€ OTOLYELOPETPLKN avaloyiax eivat ot ToooTnTeg 2 mol N, ko 6 mol H,, 3 mol
N, ko 9 mol H,, 0,2mol N, kot 0,6 mol H, ko yevikd ot mocotnteg xmol N,
kot 3xmol Hy.

T B yivel OpwG oV 0 apyLKEG TOGATNTEG TOV AVTLOPOVTW®YV elval o€ TUY i
avoloyio KoL OxL o€ GToLyELOpeTPLKY; AG dOVHE apXLKd éva TapadeLypot.

Eotw 6t Stabétovpe 4 avtokivnta kan 20 podeg. Av fdhovpe pddeg kot oo
4 avtokivnta Oa tapatnpricovpe Ot Ba pag mepiocéPouy 20 — 4 -4 = 4 podec.
Kot avto yroti n avodoyio avtokvitev pe tig poddeg toug eivan 1 : 4.

Me Ao Aoy €xovpe «mepiooelo» amd podeg. Av elyope 6 ovToKivnTo
(ko 20 pddeg) toTe B eiyapie mepicoeia 1 avtokivriTov kabmg dev Bo vITpy Ly
podeg va Tov Pahovpe. Téhog, av eiyopie 5 avtokivita (ko 20 T&vtote pOdEQ)
toTe O elyope akplpog v avoroyia 1 : 4 ko emopévewg dev B mepicoevav
00Te TOKIVN T 0UTE PODEG.
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SNV TEPINTOOT TOV XNIKOV avTIOpACE®VY T TPAYHATA Elval avaAoya,
KoODG T AVTISpAOVTA COPXTR avTOPOoLY TARPWS He TNV avaloyia mol mov
kaBopileton amd tovg cvvteleotég (oToLyetopeTpikry avadoyia). Etot, yuo de-
dopévn mocoTNTA VOGS AVTIOPOVTOG LTTAPYEL Lot GUYKEKPLUEVT) TTOCOTN T TOV
GAAOL QVTIOPOVTOG e TNV ool avTOP& TANPWS. AV OP®G 1) TOGOTNTA EVOG
avTOPOVTOG A lval HeYoADTEPT) OO TV TOGOTNTO TTOL ATTXLTELTOL YIX TTATPT)
avtidpaon pe dedopévn mocdTnTA TOL GAAOL VTS POVTOG B Aépe OTL éxoupe
TEPLOGELA TOV AVTLOPOVTOG A, eV TO avTdp®V B avtidpd TAnpwc.

Mopaderypor

To peBavio éxel oo CH, kot avtidpa (kaiyetan) pe To Oy, cOpPOVA pe T
xnuwn e€lcwon:

CH, + 20, — CO, + 2H,0

‘Etol, av Parovpe mpog avtidpacn 2mol CH, pe 7mol O,, ta 2mol CH, 6
avtdpacouvv pe 4 mol O, xan Ba TapoaxBovv 2 mol CO, ko 4 mol H,O, evd Ba
neplocéPouv kat 7 —4 = 3mol O,. Ta amoteAéopaTo OpYyaVOVOVTAL GTOV
mivoko oL orkoAovBei:

r

[Tocotnteg (ce mol) CH, + 20, — CO, + 2H,0

apLKA : 2 7 ) -
petoPorég -2 —4 2 4
TEAKA : — 3 2 4

E@oppoyn 10.6

AwBétoupe 0,1 mol Mg.

a. Ilowx mocotnta (oe mol) O, amateitan yio TANpn avtidpaot, cOpPLv e
v e€icwon:
2Mg + O, — 2MgO
KoL TToLa TocOTN T TPoiovTog Bor aparyOet;

B. Avpdaiovpe mpog avtidpacn 0,1 mol Mg pe 0,2 mol O,, ol TocOTNTA TPO-
tovtog Bo mapayBei ko oo avtidpwv Ba eivan o€ mepicoein;

Avon

(o€ mol) 2Mg + O, — 2MgO

apov 2 1 2
apo 0,1 0,05 0,1

Emopévag, Oa amontnBotv 0,05 mol O, ko O waparyOotv 0,1 mol MgO.
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B. Agod ta 0,1 mol Mg amautovv mpog avtidpaocmn 0,05 mol O,, Oa mepiocé-
Youv ta vorowta 0,2 — 0,05 = 0,15mol O,. H mocoétnTar Tov Mg mov
O mopoxBel Oa eivor AL 0,1 mol. Ta amoteAéoparta eppavifovior oTov
mivaka Tov akoAovbet:

[Tocotnteg (ce mol) 2Mg + O, — 2MgO

oPYLKA : 0,1 0,2 —
petaforég  : -0,1  —0,05 0,1
TeEALK c — 0,15 0,1

YThpXouv TEPUTTOOELS AOKNOEDV GTLG OTOLES AVUPEPETAL OTL OeDOpEVN
TOCOTNTA EVOC AVTLOP®OVTOG A avTIdpd [le TePLoGELR TOL AAAOL AVTIOPHOVTOG
B (xwpig v avopépetal 1) ToGOTNTE TOV). TIG TEPUTTMOCELG AVTEG AVTLOPE OAN
1 TOGOTNTA TOL A Kol OL VTTOAOYLGHOL YivovTol pe B&on TNV TocoTNTR AUt
(dev elvon amapaitnTn 1 xprjon mivakw).

Epoappoyn 10.7

[Mocotnta N, (g) padag 5,6 g avtidpd pe mepicoeix Hy (g). oo palo NHs (g)
Oo oynpatioTel;
Sxetikég atopkég palec, N:14, H:1.

Adbon

Ynoloyilovpe Tnv mocoTnTa 6 mol Tov Ny :

M, (Ny) =2-14=128

n(N):LZEZOZmol
27 M.g/mol ~ 28

Ipagovpe TNV avtidpoon Kot eKTEAOVHE TOVG GTOLYELOPETPLKOVG LITOAOYL-
opovg pe Baon to N, ko Tnv maparydpevn NH; (adiopopoipe yio To suotatikd
OV elploL G TTEPLOTEL KO YLOL TO OTT0L0 deV YVWPLLOLE TNV TOCOTNTA TOV):

apov 1 (mep) 2
Gpo 0,2 0,4
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YmoAoyiCovpe otn cuvéxeta T pala tng NH;

M, (NH3) =14+3-1=17
m

n(NHs) = 3 ol

m(NH3) =n-M,g/mol =0,4mol- 17 g/mol = 6,8¢g
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No mapatnpricete OTL 1) pe-
tapopd g (kowrg) moco-
trog HCI and ) pio avi-
dpaot otnv dAAn dev éxel
OXEOT) HE TOUG GUVTEAEOTEG
tov HCI otig 800 avtidpa-
OELG.

10.6 Ew8kR peBodoAoyia AoKNOEWVY GTOLXELOUETPLOG.

A. Ymoloyiopoi og dradoyikég avTIOPAGELG. YAPYOUV TEPUTTOCELS OTLG
o7toleg 1) TOGOTNTA £VOG TTPOLOVTOG LA AVTIOPAOTG CUHHETEXEL WG AVTLOPWOV
HLOG ETTOPEVNC AVTIOPALOTC, TO TTPOTOV TNG OTOLNG CUHHETEYEL O iot TPLTN AVTi-
dpaomn kTA. H oepd avth) TV avtidpdoenv avagépovtol g dtadoxikég avTi-
SpAoELg. XTI TEPLMTTOOELS VTEG PaG divouv (1] pag {nTave) TNV TOcOTNTA EVOG
avTOPWOVTOG TNG TPAOTNG avTidpaong kat poag {ntéave (| pog divovv) v mo-
oOTNTA £VOG TPOLOVTOG TNG TeEAeLTALNG AVTIOPAOTG TG TELPAG.

Epoappoyn 10.8

5,85 g NaCl avtidpovv pe mepicoeia H,SO, ko to aépro mpoiov Siafipfadleton
oe mepiooeia Stadvpatog Na,CO5. Na vtohoyiotet o 0ykog e STP tov aepiov
mov Ba TapayBel ot devtepn avtidpaon.

xetikég atopkég palec, Na:23, Cl:35,5.

Avon
YroAoyilovpe apyikd tnv tocotnta oe mol tov NaCl:
M, (NaCl) = 23 + 35.5 = 58.5

m _ 585g
M, g/mol ~ 58,5g/mol

n (NaCl) = = 0,1 mol

Ipagovpe TIg XNHLKEG eELOOOELS TV V0 avTIOPAGE®V SUTANG OVTIKATA-
oTaong o SteEyovTal Ko eKTEAODHE TOUG GTOLXELOHETPLKOVG LITOAOYLOHOVG:

(cemol)  2NaCl + H,S0, — Na,SO, + 2HCI?

apov 2 (rtep)

2
apa 0,1
)

[ (cemol) Na,CO3(+ 2HCl] — 2NaCl + CO,1T + H,0 ]

apov (mep) 2 1

YmoAoyilovpe ot cvvéxela Tov 6yko Tov CO, oe STP cuvOnkeg:

Vv
n(COp) = ;-

m

V(CO,y) =n-Vy =0,05mol - 22,4L/mol = 1,12L
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Epoppoyn 10.9

[Tocotnta Fe avtidpa pe mepicoeia dahdpatog HCI kou divel aépro to omoio
avTdpd A pwg pe Cl,, kot maipvoupie véo aéplo To omoio avTidp& pe mepicoeta
drohdparog AgNO; divovtag 14,35 g Aevkov wWnpatog. ITowx eivor n palo g
apxLkng Tocotntag tov Fe;

>xeTikég atoptkég palec, Fe:56, Ag:108, Cl:35,5.

Avon
Eotw xmol n mocdtnta tov Fe. Tpdgovpe Tig dtadoyikég eElodoelg Twv avti-

dphoewv OV AVaPEPOVTAL Kol EKTEAOVHE TOUG GTOLYELOHETPLKOVG LITOAOYL-
opoUG pe Bdon To x:

[ (cemol) Fe + 2HClI — FeCl, + H,? ]

opov 1 (rtep) 1

o O %6
[ (cemol) H, + Cl, / 2HCI

aPoL 1 2

apo x @

[ (cemol) AgNO; + HCl —,AgCl| + HNO; ]

oL

apo

YmoAoyilovpe otn cvvéyeta Tnv tocotnta Tov AgCl oe mol:

M, (AgCl) = 108 + 35,5 = 143,5

14,35
n(AgCl) = U & _0,1mol
M, g/mol  143,5g/mol
2x=0,1
x=0,05

Kot katomy voAoyilovpe tn pélo tov Fe:

(F )_L
e ~ A, g/mol

m(Fe) =n- A, g/mol = 0,05mol - 56 g/mol = 2,8¢g
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B. Eo0peon tng ovotaong piypatog 0o ovoimv. Xe kamola TpoPAn-
poto {nteiton  ovoTaon £vog pPiypoatog 0o ovol®v pe Pdomn kdmoleg avti-
dpaoelg oTig omoieg LITOPAAAETAL TO piypo KoL GTIG OTTOleg PTopel vor avTdp&
HOVO TO €V 1] Kol Ta V0 GLOTATIKA TOU PIYHOTOGC. XTLG ACKNOELS ALTEG GUHPO-
Allovpe ap K& pe x kKot YTV TocotnTo k&be cvaTatikot oe mol kot ekTeAOVE
TOUG GTOLYELOPETPLKOVG LITOAOYLGHOVG GTLG AVTLOPAGELG TTOU AVAPEPOUHE. XV~
viBwg oxnpatilovpe cvoTNHE §VO EELCOGEWOV e VO AYVHOGTOVG 1) ETIAVGT) TOV
ormoiov divel Ta x KoL .

E@appoyn 10.10

10 g piypartog Fe ko FeS avtidpotv mAnpwg pe mepicoeia Siahdpartog HCI ko
and TG dvo avTidphoelg mov yivovton ekAvovtal 3,36 L aéplov piypartog oe
STP. Na vrtohoytotel n péla k&Be cuoTATIKOD TOL KUPYLKOD PIYHATOC.
Sxetikég atopkég palec, Fe:56, S:32.

Avon

Eotw 6Tt to piypo arotedeiton ard xmol Fe ko ymol FeS. Av my n pélo tov
Fe ko my n pale tov FeS Oa ioybovv:

m; = 56xg (1)
m, = 83yg (2)

(6mov 88 1) oxetikt) poplakn palo tov FeS) ko emopévwg pe Paon tn palo tov
piyporog:

mq + my = mpw
56x + 88y =10 (3)

Me v enidpaon HCI oto piypo AopPdavouvv yopa dvo avtidpdacelg, pio
aVTIdPAOT ATANG AVTIKATAOTAONG Kol ot avTidpaot SUTANG avTiKaTAoTO-
ong:

(cemol) Fe + 2HClI — FeCl, + H,1

apov 1 (mtep) 1

apo x x

[ (cemol) FeS + 2HCI —> FeCl, + H,S1 ]

apov 1 (mep) 1
apor y y
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To aépro ov exkAveton amoteAeiton amd dvo cvotatikd, to Hy (xmol) ko o
H,S (ymol). Oa oyve:

1% 3,36L 015 mol
Ny = = = 0,15mo
ATy 7 22,4L/mol

m

x+y=0,15 (4)
Me emilvon Tov GV THRATOG TV dvo elodoewv (3) kot (4), TpokimTeL:

x=0,1
y=0,05

Apa, oL paleg tTwv d00 CLETATIKOV GOPELVX pe TIG oxéotelg (1) ko (2) Ba
elvort:
my = 56xg =56-0,1g =5,6g Fe
m, = 88yg = 88-0,05g = 4,4g FeS

Egoppoyn 10.11

13,3 g piyparog NaCl ko KCI avtidpotdv mAnpwg pe diachvpa AgNO5. Av peta
amo Tig avtidpaoelg éxovv katafuvbiotei 28,7 g AgCl(s), va tpoodioplotoiv ot
palec TV §0O CLOTATIKOV TOL APYLKOD HIYHATOG.
Sxetikég atopkég palec, Na:23, K:39, Cl:35,5, Ag:108.
Aton

O oxeTikég poplokéc paleg Twv S0 CLGTATIK®OV TOL PIYHOTOS KoL TOV Lo~
10G (AgCl) eiva:

M, (NaCl) = 23 + 35,5 = 58,5

M, (KCI) =39 + 35,5 = 74,5
M, (AgCl) = 108 + 35,5 = 143,5

Eotw 6t 10 piypo arotedeiton artd x mol NaCl ko ymol KCL Av my 1 palo
tov NaCl kou m, 1 pélo tov KCI 6o toxdovv:

my = 58,5xg (1)
my = 74,5yg ®)
KoL ETOPEVWG e Paor Th palo TOL PLYHOTOG:
my +my =my,,
58,5x + 74,5y = 13,3 3)

Me Baon tig e€lowoelg Twv 300 avTdphoewv (SUTANG AVTIKATACTACTG)
710V AOPPEVOLY XDPAL, EXOLE:
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[ (cemol) NaCl + AgNO; — AgCl| + NaNO; ]

oL 1 1

apa x x

[ (cemol) KCl + AgNO; —> AgCl| + KNO, ]

oL 1 1
apo y y

H cuvolwkr mocotnta tov AgCl eivou (x + y) mol épa:

m  287g
M, g/mol  143,5g/mol

n (AgCl) = = 0,2 mol

x+y=0,2 (4)
Me emtidvor ToL cLeTHHATOG TV S0 e€looewy (3) kal (4), TPOKLITTEL:

x=0,1
y=0,1

Apa, oL paleg Twv d00 CLOTATIKOV GOPPWVX pe TIG oxéotelg (1) ko (2) Oa
elvow:

m; = 58,5xg = 58,5-0,1g = 5,85 g NaCl
m, = 74,5yg = 74,5-0,1g = 7,45 g KCI
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Epwtnosig - Aoknoelg - NpoBAnuata

10.1 Av avopei&ovpe 2 mol N, ko 6 mol H,, tote
HETA TNV OAOKANpwOT) TNG avTidpaong:

N, + 3H, — 2NH,

ota Tpoiovta o vtdpyouvV:
o. 2mol NH;
B. 4mol NH,4
y. 6 mol NH;
6. 8mol NH;

10.2 Eva Suddvpa HCI e€ovdetepidveton mApwg

a6 éva duxdvpa Ca(OH), av:

. 0L OYKOL T®V dV0 SLAVPATWOV TTOL AVayleLyvDo-
vtot eivan ioot.

B. oL mocdtnTeg oe mol tov o&fog kar tng Pdong
elvar loot.

Y. ot padeg Tov o&éog kai Tng Paong eivat ioeg.
0. To teAko dudhvpa mepiéxel povo CaCl, wg do-
Avpévn ovoio

10.3 Av xmol HCI avtidpovv mAfpwg pe ymol Zn,
oOpewva pe TNV elowon:

Zn + 2HCl — ZnCl, + H,

TOTE Yo TOuG aplBpovg x, y toveL:
o x>y
B. x<y

Y- x =2y
5. y=2x

10.4 To N, xou o H, avtidpoidv oe katdAAnleg
ovvOnKeg cOPPWVA e TNV e€lowon:
N, + 3H, — 2NH,

Me Béon v e€lowon auth Vo GUUTANPOGCETE TLG
TPOTACELS IOV OKOAOVLOODV.

o. 0,2mol N, avtidpodv pe ....... mol H, kot mop&-
yovtat ....... mol NHs.

B. ....... L N, avtidpodv pe ....... L H, xou wapdyo-
vtan 0,2L NH; otig idieg cuvOrikeg Beppokpa-
olog kot ieong.

y. Av avapeifovpe 0,4mol N, pe 1,2mol H,
B avTdpaoovy mANpwg kar B mopoyBodv
....... mol NHj;. Etnv mepintwon avti ou ap-
XUKEG TOGOTNTEG TTOL avopei€ople ovopdlovTon

d. Av avapeifovpe 0,4mol N, pe 0,6mol H,

B avtidpaoovv TANPWG ....... mol ....... He
....... mol ....... ko O topayBovv ....... mol NHs,
eve Bo meplocéPouy ....... mol ....... .

10.5 No yapoxtnpicete T TPOTACELS TOL OLKO-
AovBov wg ocwotég (Z) N AavBaopéves (A). Na
OLTLOAOYNOETE TIG EMAOYEG GOG QLVAPEPOVTAS KO-
TAAANAa Topadeiypota.

a. e ka&Be xnpkn avtidpaon ot mocdTNTEG G Mol
TV OLCLOV TTOVL TToPAYOVTaL elval TavTo (oeg
L€ TIG TOGOTNTEG 6€ MOl TV OLGLOV TOL AVTE-
dpacav.

B. Xe plo avtidpaon mov de€ayetan oe KkAeloTO
doyelo 1 pala TV avtdpovTov eival ior pe T
polo TV TPOIOVTWOV.

Y. Ze piloe avtidpoon oTnv omola GUHHETEXOULV
HOVO aépla, 0 CLVOALKOG OYKOS TV OVILOP®-
VTV elval i60g pe To 6LVOALKO OYKO T®V TTpo-
iovtwv (oTig 1deg ouvOnkeg mieong ko Beppo-
KpOoiog).

10.6 'Eva mothpt pe diddvpo HCI éxer p&la my.
>to motrpL TpocBétovpe pvicpata Zn palog my
Ko SteEdryeton n avtidpoon:

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(g)

Av ms 1 palo Tov ToTNPLo PETR TNV avTidpaoT,
O 1oy veL:
mq + my = Mg

Ywoto 1 o0xL; Na attiohoynoete TV amdvinot) 6og.
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10.7 Na vroloyiotei o dykog tov CO, (oe STP)
mov mpokLnteL amd T Oeppikny dibomoon 20g
CaCOg3, ovpgwva pe Tnv e€lowon:

CaCO; — CaO + CO,

10.8 T v mapaockevy tov mupitiov (Si) mov
XPTOLHOTTOLELTOL T NAEKTPOVIKA GUOTHHATA TV
UTTOAOYLGTMOV XPTCLHLOTOLOVHE TNV avTidpaoT):

SiCl, + 2Mg — 2MgCl, + Si

[TI6ca g Mg amoutovvral ylo tnv mtapockevn) 11,2 g
Si;

YxeTikég atoptkég paleg, Si:28, Mg:24.

10.9 To pwoeidio Tov acPeotiov, CagPy, avtidpd
[LE TO VEPO, COHPWVX He TNV e€lowon:

CasP, (s) + H,O(l) — 2PH;(g) + 3 Ca(OH), (aq)

[Toteg paleg AvTIOPOVTWV ATTALTOVVTAL YLOL TNV TTO-
paywyn 8,96 L PH; (g), oe STP cuvOnkeg;
Sxetukég atoptkég paleg, H:l, 0:16. Ca:40, P:31.

10.10 Mia kown epyaotnpraky pébodog mapa-
okevrig O, ypnopomotlei T Beppikr) dikomaocn Tov
KCIOs, onote mpokvmrovv KCI ko O,,.

. Na ypaget n e€lcwon g avtidpoong.
B. Me mn Bewpnon ot ) avtidpaon eival TARpNC,
va vtoAoyloTel 0 0ykog Tov O, (oe STP cuvbn-

KeG) mov mpokLmTeL amd TN Beppikn diomaon
49 g KClOs.

Yxetikég atoptkég paleg, K:39, 0:16. ClL:35,5.

10.11 Aciypa Zn Siadbetan TAfpwg oe mepiooeia
droddparog HCI ko poxtdmrovv 4,48 L H, petpn-
péva oe STP cuvOnkeg. Na vtoloyiotel ) palo Tov
detyparog Zn.

>xetikn atopikn péla Zn ion pe 65.

10.12 To mpowbntikd cvoThpaTa TWV SLAGTL-
KOV AEWPOPELWV YPNOLHLOTOLODY TNV VTIOpACT):
3 Al + 3NH,CIO, — AlL,O5 + AICl; + 3NO + 6 H,0
[Mowa pala Al mpémer v ypnotpomoinOei yioo tnv
AN pn avtidpao pe 235 g NH,ClO4; ITowo palox ve-

pov mapdyetol katd v avtidpaon; Ilotog o 6ykog
tov NO (g) mov mpokvntel oe STP;

Sxetikég atopikég paleg, Al:27, N:14, H:1, CL:35,5,
O:16.

10.13 H peBavobeldin, CH;SH, eivou éva dvoo-
OHO CtéPLO TTOV X PTCLHOTOLELTAL GE TTOAD HLKPEG TTO-
cOTNTEG YLt TNV QUECT) avixvevon dxppoiv oe
EYKATAOTAOELS QuoLkol aepiov. Katd tnv kabdon
TOL QUOLKOU aepiov N €vwon avTr KalyeTol COp-
pwva pe v e€lowon:

CH;3SH (g) + 30,(g) — CO,(g) + 2H,0(1) + SO, (g)

[Towog 6yKkog SO, (ce STP ocuvOrkeg) mpokvmrel
Kot& TNV kowvon 0,48 g CH3SH;
> xetikég atopikég palec, C:12, H:1, S:32.

10.14 To vitpkd oppdvio, NHNO,, propei va
dromaoTel pe €kpnén cOppwva pe tnv eicwon:

2NH,NO;(s) — 2N, (g) + O,(g) + 4H,O(g)

o. ITowa 1 péalo k&Be TPOiOVTOG TOL TPOKVITTEL e
™ Sibomaon 160 g NH,NO;;

B. ITowx mocotnta NH,NO; mpémel va Staomaotel
ya va tpokOyouv 3,6 g H,O;

v. Ilowog 6yxog aepiwv (oe STP) mpokbmret amd tn
dwaomaon 0,1 mol NH,NO;

Sxetikég atopkég paleg, H:1, O:16. N:14.

10.15 Noa yp&yete tnv e€icwon tng avtidpaong
OV Tpaypatomoteitan katd tn diwxPifacn mepio-
oetog NH; (g) oe diadvpo HCI ko va vtohoyioete:

. tov oyko tov dwxhvpatog HCl ouykévipwong
0,2 M mov avtidpd AN pwg pe 8,96 L NH; (g) o
STP cuvOnkeg ko

B. tov oyko oe STP tng aépiag NH; mov mpémet va
SwPrpacbet oe 500 mL Sweddpatog HCI 0,2 M
ya va o e€ovdetepidoel, kKabhg ko tn palo
Tov dAatog mov Ba mapayBel amd v e€ovde-
TEPWOT) AUTT).

Sxetikég atopkég palec, H:1, O:16, N:14, S:32.

10.16 No ypayete ) xnukn e€icwon mov mept-
ypageL v e€ovdetépwaor tov H,SO, amd to NaOH
Ko pe Paon v e€icwon autr v vtoAoyioete:

o. TNV mocotnta oe mol tov H,SO, mov avtidpotdv
TANPpG pe 0,3 mol NaOH.
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B. ™ pé&lo tov NaOH mov avtidpd mANpwg pe
0,2 mol H,SO,.

Y. ™ palo Tov AAATOG OV TPOKVUTTEL QTO TNV
e€ovdetépwon 8g NaOH pe tnv ommantopevn
TOCOTNTA TOL 0E£0G.

xetwkég atoptkég palec, Na:23, S:32, H:1, O:16.

10.17 e 500 mL Siedvpatog Ca(OH), SiafiPé-

oope 1,12 L aéprov HCl oe STP kau mpoékvye dud-

Avpa A 6ykov 500 mL mtov mepiéyet pioe povo Staxdv-

pévn ovoio.

a. Mot Ty 1) CLYKEVTPWET TOL APYLKOD SLXAD-
patog Ca(OH),;

B. Ilowx eivol N CUYKEVTPWOT TOL TeALKOD SLaAD-
HOLTOG;

Yxetikég otoptkég paleg, Ca:40, Cl:35,5.

10.18 'Eva doyeio otabepod Oykov mepiéxel
0,4 mol HCI(g) oe mieon 0,8 atm. Xto doxeio avtd
€LOGyoUupE aépla appwvia Lo otabepr) Oeppokpa-
olo.

a. [Toon Ba yivel n mieon Tov GLOTAHPATOG, OTOWV
elcoyBovv oto doxeio 0,1 mol NHs;

B. IToca mol NH; mpémet va etoaryBotv oto doyeio,
WOTE 1) TEST) TOV GLOTNHATOG vV Yivel 0,2 atm;
Na e€etaoete dvo mepintidoels. To NH,CI eivon
oTeEPED OO

10.19 19,5 g Zn avtdpobdv mAnpwg pe 500 mL Sia-

Aopotog HC (8téhopa Al) , OTLOTE TTAPAYETOL OLé-

pro A kou Stéhvpa A,. OAn 1) TocdTNTA TOL CEPLOV

A avtdpa TANpwg pe mepicoelox Ny ko wapdye-

T aéplo B, to omoio SxPifadeton oe 500 mL So-

Moparog HySO, 2 M (8téhvpa As) ko pokdmTouy

500 mL diaAvpatog Ay.

o. No ypayete TIg eELlOOGELG TTOL TTEPLY PAPOLY T
TTOLPATTAVE® XTJHLKE QOLVOPEVAL.

B. No Ppeite T cvYKéVTPWOT TOL SLADpATOG A;.

v. Iloleg oL CLYKEVIPOGELG TV OLOLOV TTOL TTEPLE-
XOovTaL 6To SIAAVHA Ay;

>Yxetikn atopkn péla Zn ion pe 65.

10.20 4,48L aépiag NH; Stahbovton o vepd ko
pokOTTTEL StdAvpa A 6ykov 200 mL. 50 mL ad o
duxdvpa A; aparwvovtan pe tpocdnkn vepol ko
npokLnTeL Stdhvpa A, ocvykévipwong 0,2 M. Na
LTTOAOYLGTOUV:

o. 1) CUYKEVTPWOT) TOL SLAOpaTOg Ay,

B. o 6ykog tov vepol (oe mL) pe Tov omoio apat®-
Onke To Stbhvpa A ko

y. 1 mocotnta e mol tov HCI mov amotodvron
yla TV AN pn e€ovdetépwaon 50 mL tov Stadv-
potog A;.

10.21 To 1774, o Zovndog xnuikog Carl Wilhelm
Scheele tapriyaye Cl, (g) pe Tnv avtidpaom mov re-
prypagetot otd v e€icwon:

4NaCl (aq) + 2H,S0, (aq) + MnO, (s) —

ITowog oyxog Cl, (g), petpnpévog oe STP, mapdye-
to pe v ovoaptén 50 mL Sraddpatog NaCl 2 M pe
25 mL dwaxAvparog H,SO, 6 M ko 4,35 g MnOy;

YXeTIKEG aTOpLKEG palec, Mn:55, O:16.

10.22 310 oVotnua ac@aleiog mapoxnig ovyo-
vou ota emPatikd aepomAdva, To o&vydvo ma-
payetal pe Oeppikn didomactn xAwptkod vatpiov,
oVppwva pe TNy e€lcwon:

2NaClO, (s) — 2NaCl(s) + 30, (g)

Katd péco 6po évag avBpwmog oe katdotoom
OTPEG KATAVOAGDVEL pe TV avatvor) 38 L O, (petpn)-
péva oe STP) kaBe 15 Aemta. ITowa pédlor xAwpikod
vatplov TpEmel vo SLACTACTEL YLt TNV TOXPAYWYT)
NG ocoTNTaS ALTHG Oy

Sxetikég atopkég paleg, 0:16, Na:23, Cl:35,5.

10.23 Twx v mapaywyn tov Betkod vatpiov
xpnoomnoteiton 1 e€fg adAnAovyio avtidpdcewy:

S+0, — SO,
250, + O — 250,
SO; + H,O — H,SO,
2NaOH + H,S0O, — Na,SO, + 2H,0

Moo pala O, arateitan yior v mapockevr 1 mol
Sxetikn atopkn pala O:16.
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®UANo Epyaoiag 10.1

YtolxelopeTplkoi vroloyopoi 1

[TPATIEZA @EMATON]

A. TIoca g Hy avtidpotv TAnpwg pe 5,6 g Ny; IToca g NH; O Tpokvjouv;
SxeTukég atopkég paleg, H:1, N:14.

B. AwOétouvpe 6,5 g petariikod Yevdapyvpov.

a. ITolog 6yKkog Stahdpatog HCL 0,1 M avtidpd TANp®G e TNV TocOTNTO QLT TOL Zn;
B. ITolog 6yxog aepiov Hy O mpoxOyel petpnuévog oe STP;
Atvetow: A, (Zn = 65)
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®UANo Epyaciag 10.2

3TOLYELOHETPLKOL LTTOAOYIGHOL 2

[TPATIEZA @EMATON]

A. AwBétovpe 500 mL droddpatog HBr 0,2 M.

a. IT6ca g Ca(OH), amartovvtol yio tnv e£0vdeTépwon ToL dIXAVHATOG;
B. Iloca g dhatog Oa TpokOyouvv;
Yxetucég atopkég paleg, Ca:40, O:16, H:1, Br:80.

B. 4,6 g Na avtidpoivv mAnpwg pe H,O.
a. [Toca g NaOH Boa mapoyBovv;
. Ilooa L aepiov H, Ba mapoaxBolv petpnuéva oe STP;
YXeTIKEG aTopLkeG paleg, Na:23, O:16, H:1.
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Anavtioelg - Aboelg otig Epwtnoelg - Aoknoelg - MNpofAnpoata
Kepaloto 10

10.1 B 10.14 o.56gN,, 32g 0, 72g H,0 B.8g y.784L
10.2 5 10.15 o. 2L PB.2,24L, 53,5¢
10.3 y

10.16 H,SO, + 2NaOH — Na,SO, + 2H,0
104 o. 0,6,0,4 PB.0,1,0,3, y.0,8, otoryeopetpikég 9. 0,2, o.1,5mol, B.16g, y.142g

N,, 0,6, H,, 0,4, 0,2, N
25T T e T 10.17 o. 0,05M, B.0.05M

105 o. A B.2 y.A
10.18 . latm, f.0,3mol NH; 1 0,5mol NH;

10.6 Xwotd. Apyn Swathpnong g pélog (Lavoisier).
10.19 Zn + 2HCI — ZnCl, + H,

10.7 11,2L N, + 3H, — 2NH,
10.8 19.2¢g H,SO4 + 2NH; — (NH,),SO,

.1,2M, y. (NH,),S0,0,2M, H,S0,1,8M
10.9 36,4¢g, 3.6¢ p . (NH,),SO, ,50,

10.10 o 2KClO, — 2KCl + 30,, B.13,44L 0D @ 18T, (3O, 0 OBl

10.11 13g 10.21 5,6L

10.12 54g, 72g, 44,8L 10.22 = 181¢g
10.13 0,224 L 10.23 48¢g
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Anavtnoelg - Aboelg ota POAAx Epyaoiog

Kepaloato 10

®VAAo Epyaciag 10.1 ®OAMo Epyaciag 10.2

A 12g, 68¢g a. o.37g, PB.10g
B. o 2L, B.2,24L B. a.8g, P.2,24L
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B.1 T dvo aépix A xou B mov PBpickovran oe
idteg ouvOnkeg Beppokpaciog kot ieong Kot €xovv
oyxovg V xou Vg ko aptbpod mol ny ko ng avti-
oToL L, LoYVEL:

VAo _na

Vo _mp
Vg mp

B Vo,

Y-Va- Vg =np-np
na

B.2 Aivovtou 800 {ebyn otoiyeiwv:

o. 14S ko 1;Cl B. 17Clkou oF

Ye oo {evyog Ta oToLyEla EXOUV TaPOpOLES (ovar-
Aoyeg) xnmuukég duotnteg; Now outiohoyrjoete v
a&VTNOT) COG.

B.3 Noa yapaxtnpicete Tic mapak&ten mpotdoelg
WG owoTég (2) N AavBaopéveg (A) ko va otiolo-
YNOETE TNV aNAVTNOT COG.

1. To 16v oL vatpiov, {Na*, mpoximrtel dtav To

atopo tov Na mpocAapfavel éva nlextpovio.

. Ze 2mol NH; mepiéyetot icog aplOpog popiwv pe
avT®V 1oL TTepLéxovtat oe 2 mol NO.

. T g evépyeteg Eyp kan Ep tov otifadwv M ko
L avtictowya, woybel oti: Ey < Ep.

. To otoixeio o&vyovo, 3O, Ppioketar otnv 18n
(VIIA) opddoa ko tnv 21 mepiodo tov Ileprodi-
koo Ilivaka.

. O apBpog okeidwong tov Cl, otn ynpikr évoon
HCIO,, eivou +7.

. To otowyeio vatpio, 1;Na, Bpicketon atnv 1n (IA)
opado ko tnv 2n mepiodo tov Ileprodikov IIi-
VOKQL.

. 1 mol H,O mepiéyet 12,04 - 1023 &ropa v8poydvouv.

8. Eva popro Hy (A, (H) = 1) éxer pélo 2 g.

Hap&pnpa A

Tpamela Ospatwyv: Ocua B

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21

22.

. To &topo ?gCl mepLexeL 17 veTpovia.
10.

O apBpog okeidwong tov alwtov (N), oto vi-
TPLKO LOV, (NO3_), elva +5.

To otowyeio apyod, Ar (Z = 18), Ppioketon otnv
18n (VIIIA) opddo kan tnv 41n mepiodo tov Ile-
prodikoo Ilivoka.

Ta wwodtoma eival dtopa OV AVIKOLY GTO OO
otolyelo.

To v Tov c1drpov, . Fe3* éxel mpoxvyer pe
antdAelx 3 NAEKTPOVILOV oTd TO ATORO TOL GLdY)-
pov.

>e 4mol H,CO; mepiéxovton cuvoAtkd 12 &topa
ofvuyovov.

1mol popiewv H,O amoteleiton cuvoAkd amd
3 - N, Gtopo.

3 L aepiov O, mepléxovv meplocoOTEPA HOPL OTTO
3 L aéprag NH; ¢ i81eg ouvOnkeg ieong ko Oep-
HOKpPOCLOG.

Ot 10VTIKEG EVOOELG GE OTEPET] KATAOTAOT €lval
aywYyol TOL NAEKTPLKOD PEVHATOC.

Ta aloyovo propov vor GXNUATICOUV OHOLOTTO-
Akotg Ko LovTIKoOg deopovG.

To ;;Na éxel peyoddtepn axtiva omd to Na™.
H Swxgpopdé tov atopikod aptBpod ammd to po-
ko apBpo woovtau pe Tov apldpd veTpoviewv Tov
QTOHOU.

. To 1oK" ko 0 1;C1™ éxovv oV i81o aptOpd nhe-

KTpoviwv.

To otoiyeio X mov Ppioketon ot 171 (VIIA)
opado ko otV 21 mepiodo Tov mepLodiko Ti-
VoK, €XEL ATOHLKO oplOpod 17.
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23. 1 mol omowaxcdnmote XNHUIKNG ovGlag e TPOTL-
neg ovvOnkeg (STP) éxeL 6yko 22,4 L.

24. H évwon peta&d Tov otolyeiov ;X Kot Tov oTOL-
xelov 1% elvon ovTi).

25. Ta wo6TomTar €x0ovv TOV 810 aplBpd TPWTOViwV
KoL VETpOViwv.

26. To ZOCazJr éxeL 18 nhektpovia.

27. Ta atopo NG YMUKNG évwong XY mpémel va
€xoLV dLoLpopeTIKO pHolLcd aplOpo.

28. Eva didhvpa CuSO, (aq) de pmopodpe va 1o @u-
AaEovpe oe doyeio amd alovpivio (Al).

29. To artopo mepiéxel dVO VETPOVIX TTEPLGCOTEPQL
aTtd T NAEKTPOVIOL

30. Ta oToryeia prog mepLodou £xouvv tov idLo aptOpd
nAekTpovinv otnyv ewtepikn oTdda Toug.

31. Ta dropa 14X o 2Y eivon io6Toma.

32. H évwon petagd 19K ko oF eivon tovtikm.

33. O &pyvpog, Ag, dev avtidpa pe To LOIPOXAWPLKO
o0&V, HCl (aq).

34. INa va e€ovdetepwoovpe To HCI mov mepiéyeton
OTO YOOTPLKO LYPO XPTNCLLOTOLOVHE YOAX Hot-
yvnoiog (Mg(OH),).

35. To H,SO, 6tav avtidpdoet pe to Na,CO3 mopd-
YeTow aéplo vdpoyovo.

36. To xAwpto (17Cl), prropet va oxnpoticer opoto-
TOALKOUG KOl LOVTIKOUG deGHOVG.

37. H nAextpapvntikotnra kabopilel tnv t1domn TV
ATOHWV va amofdAlovy nAektpovia.

38. To 1;Cl mpocAapfavel nhektpovia evkoAdTepa
amo to oF.

39. Xe 5mol H,0 nepiéxovron 10 mol atopwv vdpo-
yovou, H.

40. 1 mol H, mepiéyel 2 &ropa vdpoyodvou.

41. Eva cwpatidio mov mepiéxel 20 Tpwtovia, 20 ve-
POV ko 18 nAekTpovia, eivar évo apvnTikd
Lov.

42. 1 mol C,Hy mepiéyel 6 atopo vdpoyovou.

43. To. aAoyOva LITOpolV VoL GXNHATICOUV OHOLOTIO-
ALKOOG KoL LoVTLIKOUG deGPHOUC.

44. Av éva atopo X éxel 4 nlektpovia otnv e€wte-
pikr Tov otiada n omoia eivar 1 L, Tdte 0 ato-
HIKOG TOL aplBpog eivan 4.

45. To vatpro ;1 Na, dev propei va oynpaticet opoto-
TOALKEC EVOCELS.

46. Xtowyeio pe A, = 31 ko M, = 124, éxeL oTO pOPLO
TOL 4 &TOpAL.

47. 1L O, (g) mepiréxel mepiocdTEpa popLoc ot Ot 1L
N, (g), otig idteg ouvOrkeg P, T.

48. 1 mol yAvko{ng (C4H;,0¢) mepiéxet 12-Ny drropo
vdpoyovov.

49. Av dUTAAGLALCOV|LE TNV TILEGT) OPLOUEVNG TTOGOTN-
TG evOg aepiov pe aTafepd TOV OYKO TOL aeplov
tote 1) Oeppokpacio tov Oa SurhaciaoTel.

50. Xe 4 mol NH; mepiéxetan icog aplOpog popiwv pe
avtov mov mepiéxetal oe 4 mol H,S.

51. ¥to 1mol NH; mepiéxovtor cvvorkd 4 - Ny
QTOUOL.

52. Xe 2mol CH, mepiéxetau icog aptOpog popiwv pe
1 mol HNO;.

53. Ze oplopévn moocotnta {eaTob vepol StadveTon
peyoaAOTepn mocotnTa {oxapng ot OTL o€ St
TOCOTNTA KPVOL VEPO.

B.4 Av vnépyouvv doyeia katackevaopéva amd
Cu kou Al, e€nynote oe moto doyeio eivat dvvatov
va amoBnkevtel Sthvpa FeSO,.

B.5 To &ropo evdg otoryeiov X éxer péla 2 gopég
peyoAOTepT atd To atopo 1,C. To A tov X eivou:
o. 12 B. 18 Y. 24

Na emilé€ete T cwotr) amdvtnon. Na airtioloyn-
OETE TNV ATAVTNOT) OOG.

B.6 No avagépete dvo Siapopég petakd opotomro-
ALKOV KL LOVTIKOV EVOCEWV.

B.7 ‘Eva otowxeio éxer oyetikr atopkn pélo
Ar=16 ko oxetikr) poplakn palo Mr=48. To otoL-
xeto avto eivo:

. LOVOXTOWLKO

B. diotopiko

Y. TPLOTOHLKO

Na emiléEete T cwotr amdvtnon. Na airtioloyn-
OETE TNV ATAVTNOT OOG.

B.8 1o epyaoctiplo Stabétovpe éva vdatikd Sid-
Avpo HCI ko Svo doyeiar amoBnkevong, to éva amd
oidnpo (Fe) ko to &Aro amd xarko (Cu). Xe oo
doxeto mpémel v aoBnkedoovpe to Stdhvpo HCL;
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a. Xto doyelo and cidnpo.
B. 1o doxeio amd xoAKo.
Y. Ze kovéva oo T dvo.

8. XZe omoodnmorte amd Ta dvo.

Na emAé€ete n cwotn anavinon. Na attioloyn-
OETE TNV ATAVTN O COC.

B.9 Nu ovopacBoiv ot emdpeveg ynuikéc evooelg:

o. Mg(OH),
B. BaCl,
y. H3PO,
6. NH,Br

B.10 TIowo éxeL peyadotepn aktiva
a. 10 ;N1 7o {5P. B. to 1K1 10 4,Ca.
Noa cutiohoyroete TNV amdvinon oog.

B.11 Na yp&yete otnv xOMa cag Tov mivaka,
OUUTANPOVOVTAS T KeVA k&Be GTANG pe To X1-
HLKO TOTTO TNG éVMOTG TTOL AVTLOTOLYEL.

Ovopooia Xnpkog tomog
a. | YépokEeidio Tov vartpiov
B. | XAwprovyog xohiog (IT)
v. | Yépobero
6. | OEeidio Tov acPectiov
B.12

. No eprypayete Tov TPOTO GCYNUATIOHOD TNG LO-
VTIKNG évwong petafd Tov 19K ko 17CL

B. No ypayete tov xnpikd TOTO TNG €VWONG TTOL
TPOKVITEL.

v. No ypayete dvo YopakTnploTikd TnG LOVTIKNAG
£VWOTG TTOL TTPOKVITTEL.

B.13 T ta otouyeio: oY kou 5Li:

o. Noa ypagpel yioo to kabéva amd avtd 1 koto-
vopn nAektpovinv oe oTiPddeg ot avTicTOLY L
ATOHO.

B. Me Baon tnv nAextpoviakr dopr v tpocdio-
plotel 1 Béon yio kabéva amd avTd Tor XNHLKA
ototyeio otov [Teproduio Iivaka.

y. To otowyeio oY eivor pétadro 1 apétarro; No
QULTLOAOYTOETE TNV ATAVTNOT) GG,

B.14 No ovopdoete Tig XNuikég evoGELG:

o. Ca(OH), B. NH,NO,
y. Ca(NOs), 8. NH,

e. HCI ot. Mg(OH),
¢. CO, n. Ca3(POy),

B.15 Noa ypayete otnv kOAx cag Tov mivaka,
OUUTTAN POVOVTOG T KeVA K&Oe oTAANG pe To ¥1)-
HLKO TOTIO TNG €VWOTG OV KLVTLOTOLYEL.

Ovopoaoia Xnpkog tomog

a. | XAwplovyo acPéotio

B. | Ydpo&eidio tov odripov (II)

Y. | Awk€eidio tov avBpaka

B.16 T ¢idovg deopodg avantdcoetal petafd Tov
10K ko Tov pBopiov, oF, 10vTikoOg 1) OpolomoAikog;
No aitioloyrjcete TNV advTnor cog TepLypaPo-
VTOG TOV TPOTTO GXNHATIOHOD TOL dEGHOD.

B.17 Aivovtou ta otouyeia 1;Cl xou 5X.

. Me 11 eldovg xnpiko6 deopd B evwbodv peta&d
TOUG: LOVTLKO 1) OopolomoAlkd; Nov emiAéEete T
owaotr antdvtnor. Na aitioloynoete tnv amd-
VTNOT) GOg.

B. Na ypayete To xnpucod tOT0 TNG €vwaong mov Oa
OXNHOTIOTEL.

B.18 'Eva otoiygeio A, avixel oty 11 (IA) opdda
ko oty 31 mepiodo.

o. No dei€ete 0TL 0 atopikog aptBpog tov eivart 11.

B. Noa eEnynoete Tov TPOTO GXNHATIGHOD TNG EVW-
ong petafd TV oTolyeiwv A kot Tov oF ko va
yp&ete Tov XnpLko TOTTO TNG évewong. Na yapar-
KTNPLOETE TNV £VWOT) WG OHOLOTTOALKT] 1) LOVTLKT).
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B.19 Nua yp&yete otnv kOMa cag Tov mivaka,
OUUTTAN POVOVTAGS Ta KEVA KGBe GTANG e TNV ovo-
Hoolo TNG €VWOTG TOL AVTLOTOLYEL.

Xnpukog tomog | Ovopaocia
o. | Mg(OH),
B. | Na,S
y. | K,SO,
6. | CO,
e. | HBr
ot. | NH,Cl
. | KNO,
B.20 No ovopdoete Tig xnuikéc evaoeig:
a. HC1 B. Mg(OH)
y. CO, d. Ca3(PO4§2
e. KNO; ot. Ca(OH),
¢. HBr n. Ky,S
0. H,SO, 1. BaCl,

B.21 No ovopdoete Tig xnuikéc evaoeig:

o. NH; B. HNO;
y. HI 6. Ca(OH),
e. CaCOq ot. H,S0,
¢. Ca(NOs), n. CO,

B.22 Egnydote ywoti to ;Mg eppaviletan otig
EVWOOELG TOV WG LOV HE POPTIO 2+.

B.23 E&nynote yuati to oF propel va mpoohdPet
NAexTpoOVIC EVKOAOTEPR aTd TO 17CL

B.24 H Swcvtétnta tov CO, (g) oT0 vepd eivan

peyoAvTep):

a. otovg 25°C 1y otovg 37 °C,

B. oe ewtepwkn) mieon CO, 1atm 1 oe eEwtepikn
nieon CO, 5 atm;

B.25 O mAnpogopieg mov axorovbovv apopoitiv
ota ototyeia X ko ¥. To 16v X2* éxer 10 nhextpo-
vie.. To otoiyeio ¥ Bploketon otnv 2n meplodo ko
otnv 171 (VIIA) opéda tov Ieprodikod Iivakoa. No
LTTOAOYLOETE TOUG ATOHLKOVG oplBpovs Twv 6Tot-
xetwv X ko .

B.26 E&nyrote yiati to ;Na asrofédhel nhextpod-
via dvokoAoTepa amd To (oK.

B.27 4mol popiwv CH, mepiéyovv:

. 4 popx
B. 4- N, dtopa
Y. 4 Nj popla

No emAé€ete ) ocwotr anavinor. No otioloyn-
GETE TNV ATAVINGCT) COG.

B.28 No Bpeite Tov atopikd apibpd tov 20v pé-
AOUG TNG OHAdNG TWV AAOYOVWV KoL Vo Ypaete
NV NAekTpoviakr) Sour Tov.

B.29 Aivovtan ta otowyeia: 44S, {H.
. Na ypayete tnv Katavopr] Towv nAeKTpovinv
Tov Belov kat Tov VEpoYOVOL Ge oTLRAES.

B. Na Ppeite oe mola opddo ko o€ ol ePiodo
tov Ileprodukot Iivaka avrjkovv Ta Tapodve
otouyeio.

y. Noe€nynoete yioti dev mpémel va xproipomotei-
TalL 1) EVVOLX TOV LOVTLKOD KPUGTAAAOL GTNV TTe-
pintwon tov H,S.

B.30 Noa cvpminpdoete Tig xnukég e€icdoeig
(TpoidvTa KoL GLVTEAECTEG) TWV TOPAKATW OVTL-
dpaoewv mov yivovtol OAEC.

a. Bry(l) + KI(aq) —

B. NaOH(aq) + HNO; (aq) —

y. CaCl,(aq) + Na,CO5(aq) —

Na yoapoxtnpicete TIC TOPATAVED AVTIOPAGELS OG
OTTANG OVTIKATAOTOONG, OUTANG AVTIKATAGTOONG
KoL eE0VdeTEPWOTG.

B.31 Iowx ot Tig emdpeveg ynuikéc avtidpdoeig
dev yivetau,

o. HCl(aq) + AgNO5 (aq) —

B. HCl(aq) + CaS(aq) —

y. HCl(aq) + NH,NO5(aq) —

5. HCl(aq) + Mg(s) —
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Noa ypayete Tig ¥npLkég eELlOOCELS TV avTLdPA-
O0EWV TOL Yyivovtol (TTPOoidVTH KoL GUVTEAEGTEC),
aVOLPEPOVTOG KoL Yiot Tolo AOYo yivovTal.

B.32 0O avbpaxag (C) éxel atopkd apbud 6. Av
Yvopilete 0TL 6€ éva LGOTOTO TOL AvOpoka o apid-
HOG TWV TPWTOVI®V TOL eival ioog pe tov aplpd
TV VETPOVIWV Tov, va Ppeite Tov palikd aptbpd
TOU LoOTOTOL aToL KABWG KoL Tov aplOpud twv
TPWTOVIWV, VETPOVIWV KoL NAEKTPOVI®V TOL ALTO
TEPLEYEL.

B.33 To ctoweio X éxer 6 nhextpovia oty e€w-

repm&j oL oTIP&S oL eivon, n oTIPddo (M).
UTTOAOYLOTEL O ALTOHLKOG aplOpOg TOL GTOoL-

xetov X.
B. Noa eEnynoete oe ol opdda KoL o€ ToLa Tepi-

000 tov Ileprodikot Iivaka avikel To otolyeio
X.

B.34 >to 16v 1IN> va npocdiopicete Tov apiOpd
TPWOTOVIWV, VETPOVIWV KL NAEKTPOVIWV.

B.35 Noa ypagel o ynuikdg 100G Tov mopakdteo

EVOTEWD
. VOPO £i810 Tov acPeotiov

B. vitpikod o€

Y. avOpakikd vatplo

8. avBpoakikd acPéotio

€. vdpoxAwplo

oT. VOpo&eidio Tov payvnoiov
€. o&eidio Touv vatpiov

B.36 Xr10 epyactiplo vdpyouvv Sialdpata twv

ev agewv: FeSQ,, H.PO,, KCl, NaOH, HCI, CO,.
MG OVOPALBVTAL O EVOGELC QUTEC;

[3. Av vrtépyovv doyeia kataokevaopéva artd Cu
ko Al, e€nynote o mowo doyeio popel vo arto-
Onrevtel dixdvpo FeSO,.

B.37 Tlwg propeite va avéroete ) StadvtdTnTa
OTO TOPOKAT® VOATIKE dadVpata, ov Ppiciko-

vray GB\U}J.O( oc%oc%% petaoAn tng Beppoxpaciog.

B. Awdhvpa dro€etdiov tov dvBpaka, CO, (g).
Noa aitioloynoete TIG AMAVINOELS COG 08 OAEG TLG
TEPUTTMOOELG,.

B.38 Noa cvpmAnpdoete Tig ynuikég e€icmoeig
(TpoidvTa KoL GLVTEAECTEG) TWV TOPAKAT® OLVTL-
dpacewv mov yivovtor OAeG.

a. Cl,(g) + NaBr (aq) —
B. CaS(aq) + HBr(aq) —
y. Ba(OH), (aq) + H,SO4(aq) —

Na avogpépete T0 AOYO TTOL YiVOVTOL OL TOPATAVE
avtdpacels a. kot B.

B.39 No cvpminpocete Tig ynuikég e€ilomoelg
(TpoidVTA KOl CLVTEAEOTEG) TV TAPAKAT® YTHL-
KOV avTOpAGE®V TTOL YyivovTaL.

. Ca(OH), (aq) + HySO4(aq) —
B. Zn(s) + AuCl;(aq) —
y. KyS(aq) + Pb(NOs), (aq) —

No avagépete To AOYO TTOL YIVOVTOL OL TTAPATAV®
avtidpaoelg P. kar y.

B.40 Noa cvpnAnpoocete TIc ynpuikéc e€lomOELS
(TpOoidVTA KOl CLVTEAECTEG) TV TAPAKAT® YTMHL-
KOV avTIdpaoemVy mov yivovTaL.

a. (NH,),SO,(aq) + NaOH (aq) —
B. HCl(aq) + Na,CO5(aq) —
y- HySO4(aq) + Ba(OH), (aq) —

No avagépete To AOYO TTOL YIVOVTOL OL TTAPATAV®
ovtdpdaoelg a. ko f.

B.41 Noa cvpminpdoete Tig xnukég e€ichoelg
(TPOIOVTA KOl GUVTEAECTEG) TWV TAPAKAT® XML
KOV ovTdpaoewy mov yivovtor oAeg. Na avagé-
pETE TO AOYO 7OV YivovTaL.

Cly(g) + HyS(aq) —

NaOH (aq) + H,SO,(aq) —
Pb(NO3), (aq) + K,S (aq) —
Zn(s) + AgNO; (aq) —
NaOH (aq) + HBr (aq) —

. K,S04(aq) + Ba(OH), (aq) —
Cu(NOs), (aq) + Na,S (aq) —
FeCl, (aq) + K,S(aq) —

Bry (1) + HyS (ag) —

HBr (aq) + AgNO;5 (aq) —

wa. HBr (aq) + CaS (aq) —

. H,S0, (aq) + Ca(OH), (aq) —
vy. HI(aq) + Ca(OH), (aq) —

18. Cl, (g) + HBr (aq) —

m 2 TR

Q

SRR

=
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B.42 Aivetou 6ti: 39Ca. Not peTagépete 0TV KOAA GOC GUHTANPOMIEVO TOV TXPAKAT THLVOKX OV aveL-
QEéPETOL GTO ATOpO TOL acPeotiov:

Ytfideg
VeTpOVIX K L M N
Ca 2

B.43 Aivetou otoiyeio: {6X

o. No petagépete otnv KOAO 60G CUUTANPOHEVO TOV TTOPAKAT® TLVOKO TTOL VAPEPETOL GTO (LTOHO TOV
ototyeiov X.

YtPideg
A VETPOVIOL K L M N
X 20

B. T eldovg deopog avamtiooetor peta&d Tov X kot Tov YAwpiov, oF, 1ovtikog 1} opotomoAukog; Na aitio-
AOYNCETE TNV AITAVTNGT OOG TEPLYPAPOVTAG TOV TPOTO GXNHATIGHOD TOVL SEGHOV.

B.44 Aivetan o mapakdrto wivakag:

S NO; OH~
Na” ©) (2) (3)

Na ypayete otnv KkOAA A cog ToV aptBpo kot Sirha To XMLk TOTO Ko To Ovopa kaBe XNULKAG €Veong Tov
propet va oxnpatiotel, cuvdvalovtag To dedOpEVH TOU TTLVaKAL.

B.45 Aivetau o mapaxdro mivakog:

Cl- COZ OH~
AP (1) (2) ®3)

Na ypayete otnv k6A o cag Tov aptBpd ko Simha To XNptkd TOTTO Kot To Ovopa kdbe XNHLKNG évwong TTov
propet va oxnpatiotel, cuvdvalovtag To dedopEVH TOU TLvaKaL.

B.46 Aivetan o mapakdrto wivakog:

T SO7- OH
Ca?* (1) (2) (3)

Noa ypayete otnv k6AAa cag Tov aptBpo kot diha To ynpkod TOTO koL To Ovopa k&be XNHIKNG €veong TTov
propel va oxnpatiotel, cuvdvalovtag to deSOHEVA TOV VKA.
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Anavtioelg - Aboelg ota Ofépata B tng Tpamefog Oepdtwv

IMapaptnpo A

B.1 «, Saipeon katd PEA KATACTATIKOV EELGOGEWV.

B.2 B, idix opdda.

B3 1.-A, 2.-3,3.-A, 4.-A,5-%2,6.-A,7.-%, 8-A,
9.-A, 10.-3, 11.- A, 12.-3, 13. -3, 14.- A, 15.-3, 16. - A,
17.- A, 18.-%, 19.-%, 20.-3, 21.-3, 22.- A, 23.- A, 24.-%,
25. - A, 26. -3, 27. - A, 28. -3, 29. - A, 30. - A, 31. -3,
32.-2,33.-3, 34.-%, 35.- A, 36.-%, 37.- A, 38.- A, 39.-2,
40.- A, 41.- A, 42.- A, 43.-3, 44.- A, 45.-3, 46.-3, 47. - A,
48.-%, 49.-%, 50.-%, 51.- %, 52.- A, 53.-%

B.4 Xto doxeio tov Cu yuati dev avtidpa.

B.5 vy.

B.6 1. OLovTikég evidoelg éxouv vymAd onpeio thEng.
2. O 1ovTIKéG evidoelg oxnpatilovy Stadbporta ov eivor ayw-
yol Tov NAeKTPLKOL PEVHATOG.

B.7 y.
B.8 Zto doyeio amod Cu yoti dev avtidpd.

B.9 a. vdpokeidio Tov payvnoiov, P. xAwpovyo Papro, .
Qwooplkod ok, d. Bpwplodyo appdvIo

B.10 o. P (idix opdda, peyorvtepn mepiodog), P. K (idwo mte-
piodog, HkpoTEPOG ATOpLKOG aptOpdC)

B.11
Ovopaoia Xnpucog tomog
ao. | Ydpo&eidio tov vartpiov NaOH
B. | XAwprovyog xariog (IT) CuCl,
v. | Y3pdOero H,S
8. | O&eidio Tov aoPeotiov Ca0O

B.12 o. K'CI%, B. KCl, y. Ztepery, pe vynAd onpeio théng, Tov
07010V T LIATIKA SLAVPATO ElvaL oty YOL TOV NAEKTPLGHOV.

B.13 «. oY: K(2) L(7), sLi: K(2) L(1), B. oY: 21 mepiodog, 171
opada, sLi: 21 mepiodog, 1n opdda y) apétaro, yloti avijkel
ota choyodva (171 opddar).

B.14 a. vdpokeidio tov acPeotiov, P. vitpikd appdvLo
Y. itpd aoPéotio, S. appwvia, €. vOPoxAwPLKd 0EL
oT. VOpokeidio Tov payvnoiov, L. Sro€eidio Tov avBpaka
1. PwoPopLKd acPéotio

B.15
Ovopaoio XnpLkog Tomog
ao. | XAwplovyo acPéotio CaCl,
B. | Ydpokeidio Tov oidripov (II) Fe(OH),
v. | Awo€eidio Tov dvBpoaka CO,

B.16 Iovtikdg (pétadho pe apétalro). KF .
B.17 o. wovtikdg, pétaddo pe apétarro, X CIT, B. XCl
B.18 a. K(2) L(8) M(1), Z = 11. B. A"F é&pa AF, wovtiky.

B.19
Xnpucog tomog Ovopooia
. | Mg(OH), vdpokeidio Tov payvnoiov
B. | Na,S Beloyo vatplo
v. | K;SO, BeLkd kGAL0
5. | CO, Sro€eidio Tov avBpaka
e. | HBr vdpoPpwpkd o€
ot. | NH,CI] XAWPLOOYO CPUDVLO
C. | KNO; VITPLKO KAALO

B.20 . vdpoxAwpikd ok, P. vdpokeidio Tov payvnaoiov,

y. do€eidio tov dvBpaxa, 8. pwopopikd acPéoTio,

€. VLTpKd KAALo, oT. LOpokeidio Tov acPeotiov,

C. vOpoPpwptkod ok, 1. Betovyo k&ALo,

0. Beucd 0&D, 1. xYAwprovyo Papro.

B.21 o. appovia, B. vitpikd o€l, y. vdpoicddio, 8. vdpokeidio

Tov acPectiov, €. avBpakikd acPéotio, oT. viTpLkd o€V, L.
vitpkd acPéctio, 1. Stoeidio Tov avBpaxka.

B.22 To 16v ;,Mg?" eivar ota®epd kabdg eppaviler Sopr ev-
yevoig aepiov K(2) L(8).

B.23 Eivau mo nAektpapvntikd omd to CL

B.24 a. Ztoug 25°C. H drahvtdtnta twv aepiowv petdvetol
pe Tnv av€non tng Beppokpoaciog. P. e eEwtepikr) micon CO2
5atm. H diadvtotnta tov aepliov avEdvetal pe tnv adénor
NG mieong.

B.25 Z(X) =12kt Z(¥) =9

B.26 H amofoAr] niektpoviov oto oK yivetar and tn oti-
Bada N mov eivon o pokpié ad tov muprva.

B.27 y.
B.28 Z =17, K(2) L(8) M(7)
B.29 a.S: K(2) L(8) M(6), H: K(1), B. S: 3n mepiodog, 16
opdda, H: 11 mepiodog, 1n opdda, y. Eivow opotomodwkr) ko
OXL LOVTLIKT] £VWOT).
B.30
«. Bry(l) + 2KI(aq) — 2KBr(aq) + I,(aq)
QTG AVTIKATROTOOTG

B. NaOH (aq) + HNOs;(aq) — NaNO; (aq) + H,O (1)
eE0VOETEPWOTNG
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y. CaCl, (aq) + Na,CO5(aq) — CaCOs(s) + 2 NaCl (aq)
SUTANG AVTIKATAO TG

B.31 Hy. Aev divel olrte ilnpa ovte aéplo.

a. HCl(aq) + AgNOs(aq) — AgCl(s) + HNO; (aq)
Snpovpyio Wrnpatog

B. 2HCl(aq) + CaS(aq) — CaCl,(aq) + H,S(g)
dnpovpyia aepiov

6. 2HCl(aq) + Mg(s) — MgCl,(aq) + H, (g)
To Mg elvai dpactikdtepo tov H.

B.32 Z = 12, 6 mpwtodvia, 6 veTpovIa KoL 6 NAEKTPOVLAL.
B.33 a. Z(X) = 16, B. 3n mepiodog 161 opdda.
B.34 7 npwtovia, 7 vetpovia, 10 nAekTtpoviae.

B.35 a. Ca(OH),, . HNO,, y. Na,COs, 8. CaCOs,, . HCI,
ot. Mg(OH),, C. Na,O.

B.36 a. Osuxog oidnpog (II), pwopopuikd o€y,
XAwprovyo k&Ato, vVOpoEeidio Tov vatpiov,
vdpoxAmpro, drokeidio Tov avBpoaka.

B. 210 doyeio amd Cu yrati to Al avtidpé pe To FeSOA4.

B.37 o. Awdhvpa Coxapng: Me adénon tng Beppoxpaciog (n
SroxhvtoTnTa TV 6TEPEDV OwEdvetal pe tnv adEnon g Oep-
HoKpooiag),
B. Auddvpa Sro€erdiov tov avBpaka, CO,(g): Me peiwon tng
Beppokpaciog ( StaAvtdTnTA TWV CEPiV CLEAVETOL PE TNV
avgnom g mieoncq).
B.38
a. Cl,(g) + 2NaBr(aq) — 2NaCl(aq) + Br,(aq)
To Cl, eivan Spactikdtepo Tov Bry.
B. CaS(aq) + 2HBr(aq) — CaBr;(aq) + H,S (g)
Snpovpyio aepiov HyS
y. Ba(OH),(aq) + H,SO,(aq) — BaSO,(s) + 2H,0()
eEovdetépwon

]oazﬁs(g:a(OH)2 (aq) + H,S0,(aq) — CaSO, (s) + 2H,0 (1)
B. 3Zn(s) + 2 AuCl;(aq) — 3ZnCl,(aq) + 2 Au(s)
0 Zn givan dpaoTikdTEPOG TOL AU
y. K;S(aq) + Pb(NOs), (aq) — PbS(s) + 2KNO;(aq)
dnpovpyio wWrpatog PbS.

B.40
a. (NH,),SO,(aq) + 2NaOH (aq) —

Na,SO, (aq) + 2NHj;(g) + 2 H20 (1)
dnpovpyio aepiov, NHs
B. 2HCl(aq) + Na,CO;(aq) —
2NaCl(aq) + CO,(g) + H,O())
Snpovpyia aepiov, CO,
v. H,;SO,(aq) + Ba(OH),(aq) — BaSO,(s) + 2H,0

B.41

a. Cly(g) + HyS(aq) — 2HCl(aq) + H,(g)
to Cl, eiva dpactikdtepo tov S.

B. 2NaOH (aq) + H,SO,(aq) — NaSO,(aq) + 2H,0(1)
eEovdetépwon

y. Pb(NO3),(aq) + K;S(aq) — PbS(s) + 2 KNOs(aq)
Sdnpovpyia wWriparog PbS.

6. Zn(s) + 2 AgNOs(aq) — Zn(NOs),(aq) + 2 Ag(s)
0 Zn glval §pacTIKOTEPOG TOL Ag.

e. NaOH (aq) + HBr(aq) — NaBr (aq) + H,0(])
eEovdetépwon

ot. K,SO,(aq) + Ba(OH),(aq) — BaSO,(s) + 2 KOH (aq)
Sdnprovpyia wWrpatog BaSO,.

€. Cu(NOs),(aq) + Na,S(aq) — CuS(s) + 2 NaNOs(aq)
dnpovpyia Wrparog Cus.

n. FeCl,(aq) + K,S(aq) — FeS(s) + 2KCl(aq)
Sdnpovpyia wWripatog FeS.

6. Br,(l) + H,S(aq) — 2HBr(aq) + S(s)
to Br, eivon dpactikdTepo tov S.

. HBr(aq) + AgNOs;(aq) — AgBr(s) + HNO;
Sdnprovpyia wWrjpatog AgBr.

w. 2HBr(aq) + CaS(aq) — CaBr,(aq) + H,S (g)
dnprovpyia aepiov H,S.

1f. H,SO,(aq) + Ca(OH),(aq) — CaSO,(s) + 2H,0 (1)
eEovdetépwon

1y. 2HI(aq) + Ca(OH),(aq) — Cal,(aq) + 2H,0 (1)
eEovdeTépwon

1. Cl,(g) + 2HBr(aq) — 2HCl(aq) + Br,(aq)
to Cl, etvai dpaotikdtepo Tov Br,.

B.42
Yufadeg

VETPOVIX K 1L M N
| Ca 20 2 8 3 2
B.43
a.

Trfadeg

A VETPOVLL K L M N

BE: 20 2 | s | 8 | 1

B. X'F, wovtixoc.

B.44 (1): NaS Betotyo vatpio, (2): NaNO; vitpkd vatpuo,
(3): NaOH vdpokeidio Tov vatpiov

B.45 (1): AICl; yAwprovyo apyidio, (2): Al,(CO3); avbpa-
kw6 apyido, (3): Al(OH); vdpokeidio Tov apytiiov

B.46 (1): Cal, wdiovyo acPéotio, (2): CaSO, Beuxd acfé-
otwo, (3): Ca(OH), vdpo&eidio Tov acPeotiov






A.1  AwbBétovpe 500mL vdatikod StaAOpATOC
CaBr, 0,5 M (Suhvpa A).

a. IToon pala (ot g) CaBr, vapyel oto Sidhvpa
Aqg;

B. IIoco oyko (oe mL) vepol mpémel vo Tpoche-
covpe og 100 mL tov dtxAvpartog A; yix va ma-
packevacovpe dieAvpa CaBr, 0,1 M;

v. IIocog dykog (oe mL) Staddpatog A, mpémel va
OVTLOPAGCEL HE TNV aKPLBOG ATALTOVHEVT) TOGO-
mrta AgNO; yuo va oxnpaticBoodv 18,8 g Wnpa-
T0G;

Atvovton: A, (Br) = 80, A, (Ca) = 40, A, (Ag) =
108

A.2 AwbBétovpe vdatkd Siéhvpa Na,CO; pe ou-
ykévrpwon 1,5 M (Sidhvpa A).

. Noa voloyicete Tn meplekTIKOTNTA % W/V TOUL
drxAdpatog A;.

B. Ze 25mL tov A; mpootiBevran 50 mL dxdOpoa-
10Gg Na,CO; pe cvykévipwon 0,75 M, ondte mpo-
KOTTEL éva AANO Siahvpa A,. IToon eivon 1y ov-
yxévtpwon (oe mol/L) tov Na,CO5 oto dtdAvpo
Ay;

v. No voAloyicete moon pala (o g) Wrpatog ma-
payetot 6tav 50 mL tov Stahdpatog Aq, avti-
dpacouvv TANPwG pe TNV akpLPOG amaLToOpevn
nocotnta vdatikov Stadvpatog Ca(OH),.

Atvovrtan: A, (C) = 12, A, (O) = 16, A, (Na) = 23,
A, (Ca) =40

Hap&pnpa B
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A.3 Opiopévn mocdTnTa NaOH Sk deton oe vepd
KoL TO OLAALHA TTOV TAPOACKELALETOL EXEL OCLYKE-
vipwon 0,8 M (Stehvpa A).

. Na vroloyicete ) palo (oe g) tov NaOH mov
nepléxeton o€ 20 mL tov Stadvpatog A;.

B. Oyxog 150 mL vepot mtpootifeton o€ 50 mL -
Aopotog Ay, omdTe TOpackeLALETHL SIAAVHA
A,.Novtoloyicete T ovykévrpwon Tov NaOH
070 dLdAvpa A,.

Y. 0,25L tov dwxAvpatog A;, NaOH, avtidpodv
TANPWG He mepiooelx LIATIKOL SLAAVHATOC
(NH4),SO,. Noa vmohoyicete mdcog eivar o
0Ykog (o L) Tov mapayopevou aepiov, oe STP;

Atvovtan oL oxetikég atopikég paleg: A, (H) = 1,
A, (0) = 16, A, (Na) = 23.

A.4 To yaotpkd vypd achevoic mov thoyel amd
€AKOG TOL OWdeKASAKTOAOL, €XEL CLYKEVTIPWOT)
HC1 0,05 M (StaAvpor Ay).

a. ITow eivat 1) % W/v TeplekTikOTnTo TOL A .
B. Av vmotebel 0TI péoax 6TO GTONGXL ELGEPYOVTOLL
3L yaotpikot vypot v npépa,

i. moon pala (oe g) Al(OH); amonteiton yoo
v e€ovdetépwon tov HCI tov yaotpikod
vypov;

ii. IIoon pala (oe g) Mg(OH), amotteiton yioo
v e€ovdetépwon tov HCI tov yaotpikcod
vypov;

Atvovtan oL oxetikég atopikég paleg: A, (H) = 1,
A (0) = 16, A, (Mg) = 24, A (Al) = 27,
A, (Cl) = 35,5.
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A.5 To Bodacowvd vepd éxel cLYKEVIPWOT o
MgCl, 0,05 M. Na viroAoyioBotv:

o. H palo (oe g) tov MgCl, mov mepiéxeton oe
20 mL Balacoivot vepov;

B. O dykog (oe mL) tov vepol mpémel v Tpocheé-
ocovpe o€ 100 mL Baxhacsoivol vepoo, yio va Tpo-
KOYet SudAvpa 0,02 M oe MgCl,.

v. H pala (oe g) tov Wnpatog mov B oxnporti-
otel kKt TNV TpocOnkn mepicoeiong Na,CO5 e
200 mL Balocoivod vepoo.

Atvovtan ot oxetikég atopikég paleg: A, (C) = 12,
A (0) =16, A, (Mg) =24, A, (Cl) = 35,5.

A.6 Ydatikd Sidhvpo KOH éyet mepekTikOTNTO
16,8 % w/v (dthvpa Aq).

a. Ilowx eivar 1 ovykévrpwon (oe mol/L) tov dwo-
Abpatog Ay

B. Ilowx eivan n % W/v TePLEKTIKOTNTA SLAADHOTOG
7OV TTPOKVUTTEL pe Tpoobrkn 300 mL vepol oe
200 mL tov dtadbpatog Aq;

y. Hlotog 6ykog (oe mL) vdatikod SAdHATOG
H,SO, 0,5M amaiteiton yio tnv mAfpn eEovde-
tépwon 50 mL Staddpatog Ag;

Alvovtou oL oxetikég atopikég padeg: A, (H) = 1,
A, (0) = 16, A, (K) = 39.

A.7 e éva epyacTiplo mapackevdleton vdaTiKd
duéAvpo HC1 0,1 M pe apaiwon mokvod SLaAdpotog
HC1 10 M (Stéhvpa A) rov vidpyet oto epmdpro. Now
LTTOAOYLOTODV:

o. 1) TEPLEKTIKOTNTA % W/V TOL Stahbpatog A.

B. o 6ykog (oe mL) tov dtrhbpatog A mov mpémel
v oapoBel pe vepod €TOL, OOTE VAL TXPAOKEVXK-
otovv 300 mL droddpatog HCI 0,1 M.

Y. 0 6ykog (oe mL) tov dixAvpatog HCI 0,1 M mov
amotteiton yioo TANpn e€ovdetépwaor 0,4 L vda-
TiKo dodvpatog Ba(OH), 0,1 M.

Alvovtou oL oxetikég atopikég padeg: A, (H) = 1,
A, (C1) = 35,5.

A.8 Ta axdlovba epwthipata mpoékvyav Oty
Opada HOONTOV TELPAPATIOTNKE OE GXOALKO epycL-
otfpto pe Tig ovoieg Ba(OH), kot HNOs.

a. IToon pala (oe g) otepeod Ba(OH), mpémer va
dtodvBel e vepd dOTE VO TAPACKELAGTOVV
400 mL SwxAdvpatog Ba(OH), pe cvykévipwor
0,05 M (Stéhvpa A;);

B. Otav oe 200mL Sxddpatog A; mpootebodv
300 mL vepo0, TPokLITEL APALWIEVO SLAAVHCL.
[Toon eivaw 1 ovykévipwon (oe mol/L) tov
Ba(OH), oto apoiwpévo Stehvpa;

y. Oyxog 0,2L SwxAdpatog A;, e€ovdetepdveton
TANPOG He TNV akplPOG OITALTOVHEVT) TTOGO-
mrta vdatikod dtadvpatog HNO; cuykévpw-
ong 0,1 M (dtxAvpa A,). N vtodoyiotel m6G0G
oyxog (oe mL) dtoaddpatog A, amarteiton yuo
v e€ovdetépwor).

Atvovtan oL oxetikég atopikég paleg: A, (H) = 1,
A, (O) = 16, A, (Ba) = 137.

A.9 AwbBétovpe vdatikd Sidhvpa K,S pe ocvyké-
vtpwon 0,8 M (StaAvpa A;).

. No vtoloyicete tnv meplekTIKOTNTA % W/V TOUL
droddpatog A).

B. Ze 80mL tov A; mpootiBevron 120 mL Sraxdv-
patog K,S ovykévrpwong 0,4 M, omote mpokv-
nteL évo Ao Stadvpa A,. IToom elval n cuyké-
vtpwon (oe M) tov K,S 6to Sdhvpa A,;

Y. Na vroloyicete moon palo (oe g) WnHpatog
oxnpatifeton 6Tay 125 mL Tov droeddpatog Ay,
aVTOPAGOULV TANPWG He TNV akpLPdg amaltov-
pevn mocoTnTa L3ATLKOL StaAvpaTOg AgNO5.

Aivovtou ot oyeTikég atopkég padec: A, (S) = 32,
A; (K) =39, A, (Ag) = 108.

A.10  AwBétovpe 200 mL v&atiKOD SthdpATOg
NH,NO; éxer meplektikotnta 20 % w/v (SiAvpo
Ay).

. Na vroloyiotel n ovykévipwon (oe mol/L) Tov
Sroddpatog Ag).

B. Xto ddhvpa A; mpootiBeton 300 mL H,O. Na
Bpebei n ovykévipwon (oe mol/L) tov apopé-
VOU SLAAVDHATOG.

y. No voAoyiotel o 6ykog Tov aepiov (oe L) mov
nopayetar oe STP katd v avtidpaocn tng

amottovpevng toocotntag NaOH pe to didhvpa
A
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Alvovtou ol oxetikég atopikég paleg: A, (H) = 1,
A, (N) =14, A, (O) = 16.

A11

.

Noa vrroloyicete Tov 6yko (o€ L) aepiov HCI (pe-
tpnpévo oe STP ), mov xpetdletot yio TV mapa-
okevr] vdatikoy Srahvpartog HCI (Sidhvpa A;)
pe 6yko 500 mL ko cvykévtpwon 0,5 M.

. Me mowx avoloyior Oykwv mpémel v avorpei-

Eovpe diahvpa HCL 0,5M pe diedvpa HCL 2 M,
oTE TO TEALKO SLAALHA VO EXEL CLYKEVTPWOT)
1M

. 2& oplopévn mocotnta dioeddpatog HCl mpo-

oBétovpe 6,54 g Zn. Na vtoloyicete Tov Oyko
tov drxAvpartog HCI 0,5M mov avtidpa pe tnv
TOPOTTAV®D TOGOTNTA PevdapyDPOU.

Atvetow: A, (Zn) = 65, 4.






Amtavtnoelg - AVOELG

Napaptnua B
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Anavtnoelg - Aboelg ota Ofpata A tng Tpameloag Oepdtwy
IMapapTnpo A
A1 o.50g, PB.400mL, y.100mL A7 @.365%w/v, B.3mL, y.800mL

A2
A3
A4
A5
A.6

a.159% w/v, . 1M, y.75¢g
a.0,64g, B.0,2M, y.448L
a.0,1825% w/v, B. i.39g ii.435¢g
a.0,095g, B.150mL, y.0,84g
a.3M, B.6,72% w/v, y.50mL

A8 a.342g, B.0,02M, y.400mL
A9 o.88%w/v, B.0,56M, y.248¢g
A10 a.25M, B.1M, y.112L

A1l a.6,6L, f.3:1, y.400mL



Hapapnpa I

[eviK& EmavoAnTTik& Alaywviopota

[eviko EmavaAnmtiko Alaywviopa 1
Otpa A
[ T1g mopakdtew epwtnoelg A.1-A.3 va peTapépete 6To YPaTod cag Tov aplbpod tng epmdTnong kot Simha
HOVO TO YPAUHX TTOL LVTLOTOLYEL 0TI GWOTH ATTAVINOT).

A.1. H oyetwkr] atopkr pélo (A,) tov Al etvon 27. Avtd onpaiver 6t 1 pélo evog atdpov Al eivou:
o. 27g.
B. 27 popéc peyalbtepn amd ) péla Tov atépov Tov 2C |
Y. 27 @opég peyadbTepn amd to 1/12 tng paleg tov atopov C.
8. 27 gopéc peyobrepn auréd to 1/12 g pélac Tov atépov Tov 12C.

(povadeg 5)
A.2. O atopikdg aplOuog exppalet:
. TO NAEKTPLKO YopTio TOL TLpHva peTpnpévo oe C.
B. Tov aplBpod TV NAEKTPOVI®V VOGS HOVOXTOMLKOD LOVTOG.
Y. Tov aplbpd TV TPOTOViwV 6ToV TTUpH Ve KABe TOpOL £VOG GTOLYELOL.
6. Tov aplBpd Twv TPOTOVIOV KoL VETPOVI®V GTOV TUPHVA EVOG TOHOU.
(povadeg 5)
A.3. Movo katiovta vtdpYovy 6TV opada:
a. SOZ, CI, Mg?*, NH,'
B. Ba®*, Na*, H*, NH,'
v. Ca?*, OH", SO/, COZ~
8. NH,, OH, SO/~
(povadeg 5)

A.4. Na petagépete 6TV KOAAX QTTAVTCE®Y TO YPAUHUQ TTOL avTLoTOLXEL o€ K&Be poTOoT Ko SimAa va
OTHELDCETE TO YPAUHA X oV 1) TPOTAOT elvall 6OTH 1) TO Ypappa A av 1) Tpdtact eivor AavOoopévn.

a. To otouyeia g idag mepLtddov éxovv «xproipomotjoe» tov ido apldpd otifddwv.

B. H dwxAvtotnta evog aepiov oe vypd avEavetal pe Tnv adEnon tng mieonc.
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y. Héxgpaon «o atpoosaipiicog aépag mepiéxel 20 % v/v Oy», onpoaivel 6TL oe 100 L aépa epiéxovron
20L O,.

6. 210 popro tov Cl, vapyet évag dutddg opolomortkog decpodg (yio to dropo tov Cl, Z = 17).
e. Eva nhextpovio g otifadag K éxer peyadvtepn evépyeta amd éva nhextpovio tng otifddog M.
(povadeg 5)
A.5. No ypaete 6o teTpadio oog ta ypappata tng Ztning I ko, dimha oe k&Be ypoppa, évav amd Toug

apBpotg g 2tiAng II, ®ote va TPOKLMTEL ] CWOTH AVTLOTOLXLOT XMHLKOD TOTOL Kol OVOUXGLNG.
(Eva otouyeio tng Zthing Il mepiooevel).

EtAn 1 EtAn 11
A. H,SO, 1. vdpokeidio Tov vatpiov
B. CO, 2. OppH@Via
I. CaCOg4 3. Oeuko oD
A. NaOH 4. avBpaxkiko acPéoTtio
E. HBr 5. dro&eidio tov avBpoka
6. vdpofpnpLo

(povadeg 5)

Otpo B

B.1. a. Na ypaiyete 100G LTTOAOYLIGHOVG COG YLt TOV TPOGILOPLOUO TV aplBudv o€eldwaong Tov avBpaka
KOIL TOU PWGPOPOL GTU COUATIOLX TTOL otkoAOLOOVV.

i. COZ ii. H,PO,
(povadeg 4)

B. Aivovtou tpioe {ebyn oTolyeiwv Omov oe k&be otoryeio divetal o atoptkdg Tov aplbpdc. Xe oo
Cebvyog T oToLyelo €XOUV TTAPOHOLES XTHLKEG LOLOTNTEG;
i. ;1Na xou ;N ii. (5P xou ;N iii. gO xou 5P
(povadeg 2)
Na aitioloyncete v andvinor cog.

(novadeg 7)

B.2. Oumapakdaton avtidpdoelg tpoypatorotovvtol 0Aeg. Na Tig Eavory pafete GUUTTANPOVOVTAS TO 0LV Ti-
OTOLYX TTPOIOVTX KL TOUG CUVTEAECTEG,.

NaOH + HBr — {R1}
HNO, + KOH — {R2}
AgNO; + NH,Cl — {R3}
Cl, + NaBr — {R4}

(povadeg 12)
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Oépa I
Atvovtan 34 g aéprog NHs. No vroloyicerte:

I'.1. IIooa mol (popiwv) eivat 1) TocdTNTH ALTH;
(povadeg 6)

I.2. TI6ca popiox NH; eivon 1 idio tocotn o
(povadeg 4)

I'.3. II6co oyko katalopfdvel n TocotnTo oruth) o¢ mieon P = 8,2 atm ko Oeppokpacia 6 = 27 °C;
(novadeg 6)

I'.4. H apywkn mocotnta g NH; Stadhvetan oe vepod oxnpatifovrag Sidhvpa mov éxel 6yko 200 mL. N
vToAoYicETE TNV % W/V TEPLEKTIKOTNTA TOV SLAADHATOG TTOV CYNHATIOTNKE.
(novadeg 9)

Atveton 1 T g maykooplag otabepdg Twv agpiowv R = 0,082 ?i’fgllll(‘ KOG KoL Ol OYETIKEG ALTOULKEG

padec, N:14, H:1.

Otpoa A
‘Eva oyolikd epyaotrplo Stabéter Sudhvpa A; HCl 1 M. N vtohoyioerte:
A.1. TI6ca moles HCI mepiéyovton oe 200 mL Stadbpatog Ay;
(povadeg 4)

A.2. Tloca mL vepol mpémel va mpocOécovpe oe 10 mL Staddpatog Ay, yio va tpokOyel dSidxAvpa A, G-
ykévtpwong 0,1 M;
(povadeg 8)
A.3. Iloca g dhatog mapdayovtot amd v avtidpact 200 mL amnd to Siddvpa A, pe Ca(OH),;
(povadeg 13)
YxeTikég atoptkég paleg, Ca:40, Cl:35,5.
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[eviko EmavoAnmTiko Aloywvicpa 2

Otpo A
[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE GTO YPATTO 00G TOV apLlOpd TG epdTNOoNG Kot dimAo
HOVO TO YPALHQ TTOV XVTLOTOLYEL GTT CWOTI) ATTAVTNOT).

A.l.

A.2.

A.3.

AA4.

A.5.

H oyetikn atopkn palo (Ar) Tov vatpiov eivor 23. Autd onpadivet 0Tt 1) p&lo evOg ATOPOL VATPLov
elvou:
o. 23g.
B. 23 popéc peyadbtepn amd ) pdla Tov atépov Tov H2C |
Y. 23 gopég peyoddtepn amd to 1/12 tng palog tov atopov C.
8. 23 gopéc peyoalbrepn auréd to 1/12 g pélac Tov atdpov Tov 2C.
(povadeg 5)

Atveton o xnpukog tomog H3PO,. Ao o XNpikd avTd TOTTO GUPTEPAiVOLpLE OTL:

o. 1) ATOHLKOTNTA TOL 0EUYOVOUL eivat ioT pe 4.

B. 1 évwon amoteleital amtd VEPOYOVO, PWSPOPO KL 0ELYOVO.

Y. o710 1 popro H3PO, avtictoryodv cuvolikd 3 - N atopa ( Ny o apBpog tov Avogadro).

8. 1 évwon HyPO, dev elvar kabopiopévo copa ylati amoteAeiton oo SiapopeTikd oTolyeia.

(povadeg 5)
Movo aviovta vtdpyxouvv TNV opada:
a. SO, CI, 0%, CO&~
B. Ba®*, Na*, H*, NH,'
v. Ca?*, OH", SO/, COZ~
8. NH,, OH, SO/~
(povadeg 5)

No petagépete 6TNV KOAAQ ATAVTACEWY TO YPAPHA TTOL avTioTolyel oe k&be mpoTaon kot dimAa vou

ONHELOCETE TO YPAUHQA X av 1) TPOTAOT) elvatt 6OTH 1) TO Ypappo A av 1) tpdtact eivor AavOoopévn.

. To otoyeia g 2ng (ITA) opddog éxovv dvo nhextpovia oty e€wtepikn otdda (oTipada obé-
VOUG).

B. Zuvnbwg 1 StahvtoTnT £VOG OTEPEOD GE VYPO CrvEGVETAL e TNV avEnoT g Oeppokpaciog.

v. H éxppoaon «éva vdaticd ddhvpa NaCl éxer meplextikotnta 20 % wW/v» onpaivel 0TL oe k&Be
100 mL Siaddparog mepiéxovron 20 g NaCl ko 80 g H,O.

6. 210 popro tov O, (Z = 8) vapyel Evag dUTAOG OPOLOTOALKOG deGHOG.
O péyrotog aplBpog niextpoviov otn otifdda M eivat okTd.

(povadeg 5)

Na ypayete oto TeTpddLd oog ta yphppata tng XtAng I ko, dimAa oe k&Be ypdappa, évav omd Touvg
apBpote g XtnAng II, dote v TPOKLMITEL ] GWOTH AVTLGTOLXLOT YTNHLKOD TOTOL Kol OVOUAGLOG.
(Eva otoryeio tng XtiAng I mepioceten).
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StRAn I StAAn II
A. H,CO4 1. Beloy0g Pevdapyvpog
B. NaOH 2. OEeidio tov xaAiov
T. MgSO, 3. O&eidio Tov asPectiov
A. ZnS 4. Oeukd poryvriolo
E. CaO 5. AvBpoakiko o0
6. Ydpokeidio Tov vatpiov

(povideg 5)

Oéfpa B

B.1. a. Aivovtan tpio {evyn otolyeiwv omov oe kdbe oTolyeio diveTon 0 ATOpHLKOG TOV aptBpog. Xe oo
Cebvyog T oToLyelor €XOUV TTAPOHOLES XTILKEG LOLOTNTEG;

1. 16S ko gO ii. ;5P xou 13Al iii. 3Lixou oF
(povadeg 2)

No attloAoynoeTe TNV ATAVINGCT GOC.
(novadeg 7)

B. No ypdayete Toug LITOAOYLOHOUG GG YO TOV TPOCILOPLOHO Twv aplBpev o€eidwong Tov Belov kan
TOV alMdTOV OTLG TOPAKAT® YNHLKEG EVAOOTELG.

i. H,50, ii. Ca(NOy),

(povadeg 4)

B.2. O mapakdte aviidpaoelg mpoypatomotovvtal OAeg. Na Tig Eavaypdjete GUUTANPOVOVTAG TO AVTi-
OTOLY O TTPOTIOVTA KL TOUG GUVTEAEGTEG,.

Zn + HBr — {R1}
H,S0, + KOH — {R2}
NH,CI + NaOH — {R3)
HCIl + Al(OH); — {R4}

(povadeg 12)
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Oépa I’
Atvovtan 51 g aéprag NHs. No vroloyicerte:

I'.1. IIéca mol (popiwv) eivan ) mtocotnta avtr; Iloca popiax NHj eivar 1 idiax mocotnTas

(Lovadeg 6)
I'.2. IIoca mol atopwv vdpoydvou kot tdéca mol aTOpwV al®OTOL TEPLEXEL,;

(povadeg 4)
I'.3. II6co oyko kataropfdvel n toocotnta avtr) STP cuvOrKeg;

(povadeg 6)

I'.4. II6c0 6yko xatalapPavel ) TocoTNTA QLT o€ mieon P = 8,2 atm kou Oeppoxpacio 8 = 27 °C;

(povadeg 9)

Aiveton 1) Ty TG TorykOopLag oTodepdC Twv aepiwv R = 0,082atm-L-mol ! -K™! kabog ko o1 oyeTikég
aTopLkég palec, N:14, H:1.

Otpoa A
AwB¢tovpe StdAvpa A; HNO5 2 M.

A.1. Iloca g HNO; mepiéyovton oe 200 mL diaddpatog Ay ;
(Lovadeg 6)
A.2. Tloca mL vepot mpémel va tpocsBécel oe 200 mL droxddpatog A, ®oTe va TpokOyel SixAvpa A, cvyKéE-
vipwong 0,5 M;
(Lovadeg 6)

A.3. Iloca g dlatog TpokdITOLY atd TNV avTidpaon 200 mL and to didAvpa A; pe Mg(OH),;
(povadeg 13)

Sxetikég atopkég palec, H:1, N:14, O:16, Mg:24.
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Oépo A

[evik6 EmavoAnmtiko Aloywvicpa 3

[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE GTO YPATTO 00G TOV apLlOpd NG epdTNOoNG Kot iAo
HOVO TO YPAHX TTOV XVTLOTOLYEL GTT) CWOTI) ATTAVTNOT).

A.1. H atopikotnta evog otolyeiov exppadet:

. TOV aplOUO TOV ATOP®Y TOL GTOLYELOL GTO PHOPLO TOL GTOoLYELOV.
B. Tov aplBpd TOV TPWTOViIWV GTOV TLPTVA TOL.
Y. Tov aplpd TV ATOU®OV TOL 6TOLXELOL GTO HOPLO KOG XNILKNG EVAOOTC.
8. rtimota atd Ta TOPATAV®.
(povadeg 5)
A.2. H avtidpaon petafd Tov NaOH ko tov HCI yapaktnpileton og avtidpoon:
. QITANG AVTIKATAGTOOTG.
B. SurAng avtikatdotaonc.
Y. e€ovdetépwong.
6. o0vBeong Tov NaClL
(povadeg 5)
A.3. ToNH, eivau:
O. [LOVOOTOMLKO QVLOV.
B. moAvatopikd aviov.
Y. HOVOXTOULKO KATLOV.
5. TOALATOMLKO KATLOV.
(povadeg 5)

A.4. No petapépete oTnv KOAQ OTTOAVTHCEOV TO YPAHHO TOL avTIoTOLXEL oe K&Oe mpoTaoT ko dimha var
OMHELOOETE TO YPAHUUA 2 av 1) TPOTACT] elval 6OTH 1) TO Ypappa A av 1) mtpodtact eivar AavOoaopévn.

o.

B.
Y.

H évwon petad evog otoryeiov g 1ng (IA) opddog kot evog otoryeiov tng 17ng opddog (VIIA)
XaPaKTNPLLETOL (G OHLOLOTTOALKY.

O apBpodg oteidwong tov S oto HySO, eivan icog pe —6 .

H ynuikn ovpmepipopd twv otolyeiwv kabopiletal, ekTdg amd Ta niektpovia cBévoug tov ko
amo to péyebog Tov aTopov, dNAadt, TNV ATOHLKT) TOL AKTIVAL.

H évwon HCl eivon ovtik évwon tov tomov HCI™.
H SwxAvtotnrta e€aptdton amd n o g StaAvpévng ovoiog.

(povadeg 5)
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A.5. No ypayete 6o TeTpadio oog ta ypappata tng Ztning I xat, dimha oe k&be ypoppa, évav amd Toug
apBpoig g ZtnAng I, ®ote vo TPoKLITTEL ) WO TH AVTLOTOLYLOT) XNHLKOD TOTOL KOl OVOUAGLOG.

StiAn I YtAAn II
A. H,CO4 1. 0}34)
B. NaOH 2. Baon
T. MgSO, 3. Alog
A. H,S 4. Okeido
E. CaO

(povadeg 5)

Otpo B

B.1. Aivovton ta otoryeia 11Na, 19K, ¢S, 35Br.

. Noa ypayete Tig nAextpoviakég dopéc OAwV TV aTolyelwv oe oTIPadeS.
(povadeg 4)

B. Na ypayete tnv opdda ko TV mepiodo otnv omola avrkel kabévo amd ta ototyeior owtd. Iloto

OO T GTOLYELO AVIIKEL OTOL AAOYOVL;
(povadeg 5)

y. No eEnynoete To oYNUATIONO TOL XTHLKOD deopol oTnV évewot Na,S.
(povadeg 4)

B.2. Aivetou i évwon Ca(NOs),.

. Ilowx n ovopaocio tng évwong; ( Sec 2)
povadeg 2

B. Na ypdayete Tovg LITOAOYLOPOVG COG Yot TOV TTPOTILOPLEHO TOoL aplBpol o&eldwong Tov al®Tov

oTNV £€VWOT) QUT). (wovédec 4)
povadeg

Y. No COPUTANPOCETE TIG TAPAKAT® XNHLIKES EELCDOCELS HE TO COHATA TOV AELTOUV KAl TOUG KATAOA-
AnAoug (aképaovg) GLVTEAEGTEG.

........ + ........ — Ca(NOy), + Hy,O (avtidpacn eEovdetépwong) {R1}
Ca(NOs), + Na,SO, — (avtidpacn SuTAng avTikatdoToonq) {R2}
Na + H,O — (avtidpacn aminig aviikatdoToong) {R3}

(povadeg 6)
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Oépa I
Atvovtan 68 g H,S (g). Na vtoAoyioete:

I'.1. IIooa mol (popiwv) eivat 1) TocdTNTH ALTH;

(povadeg 6)
I.2. II6oa popia H,yS mepiéyovroa; Iloca g vdpoyodvouv mepiéxovra;

(povadeg 4)
I'.3. II6co oyko katalopfdvel n toocotnta avtr) STP cuvOrKeg;

(novadeg 6)

I'4. Ta 68g tov H,S etcayovtan oe doxeio oykov V = 8,2L oe Beppoxpacia 6 = 27 °C. ITowx eivan 1 mtieon
oto doyeio;

(povadeg 9)

Atveton 1 T g maykooplag otabepdg Twv agpiowv R = 0,082 ;tgfllz KOG KO Ol OYETIKEG ATOULKEG

padec, H:1, S:32.

Otpa A
Awhdoupe 20 g NaOH e vepd ko mpokvmrel Siéhopa (A1) dykov 500 mL.
A.1. Tlowx 1) % W/V epLEKTIKOTNTA TOL SLAAVHATOG;

(povadeg 3)

A.2. Tlowx n ovykévipwon (c) Tov StadbpaToc;
(novadeg 4)

A.3. Ze 100 mL and to Sidhopa A, mpootibevron 400 mL H,O. [owx 1 suykévipwon tov dwddpatog (A,)
IOV TTPOKVTTEL;
(povadeg 6)
A4. Ze 6An v mocotnta tov A, mpocsBétovpe 500 mL &Adov Stahdpatog NaOH 0,4 M. ITowx n ovyké-
vIpwot tov drahdparog (Az) mov mpokdmTet;
(povadeg 6)
A.5. Iloca g H3PO, avtidpodv pe TNV apyikr TocoTnTa ToL dIdApaTog Ay;

(novadeg 6)

2xeTikég atopikég paleg, Na:23, O:16, H:1, P:31.
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Otpo A

[eviko EmavoAnmtiko Aloywvicpa 4

[a Tig Topokdte epwtnoelg A.1-A.4 vo HETOPEPETE GTO YPATITO 0OG TOV aPLOpd NG epdTNOoNG Kot iAo
HOVO TO YPOHHX TTOV OVTLOTOLYEL 0T CWOTH) ATTAVTNOT).

A.l.

A.2.

A.3.

AA4.

A.5.

To otolyeio o€vyovo (80):

o. eivor datopkd otouyeio.

B. éxeloxetikn atopikn p&la ion pe 8.

Y. elvou pétaidro.

8. éxeLoto dtopod tov 8 nhekTpovia oty otifdda L.
H avtidpaon:

Zn + 2HCl — ZnCl, + H,

XapakTnpileton og avtidpooT:

o.

o2 o

O ap1Bpog ofeidwaong Tov pwodpov oTo v PO eivar icog pe:

o.

B.
Y.
o

QATTANG AVTIKATAGTAOTG,.
SUTANG OVTIKATAGTAOTG.
eEovdeTéPWOTG.
ovvbeonc.

-3
+3
=5
+5

To 1 mol H,O mepiéyeu:

oL.
B.
y.
)

2 - N dtopo vdpoyovou
2 dtopa vVOPOYOVOL
dvo atopa oEvyovou

3 - N pOplx vepol

(povadeg 5)

{R1}

(povadeg 5)

(povideg 5)

(povadeg 5)

No petagépete 6TnV KOAAQ ATAVTACE®Y TO YPAPHA TTOL avTiotolyxel oe k&Be mpoTaon kot dimAa vou
ONHELOCETE TO YPAUHQA X av 1) TPOTOAOT) elvort 6OTH 1) TO Ypappo A av 1) tpdtaot eivor AavOoopévn.

o.

Ot 1oVTIKEG EVOTELG EYXOLV, YEVIKA, DYNAQ onpeio THENG.

Sto aépra ) adEnon tng mieong avEavel kot T SLtALTOTNTE TOUG,.

310 NaCl dev vrtdpyel ) évvola Tov popiov.

. To 1 mol oowxcdnmote xnuikng évwong katodapPavel 6yko 22,4 L oe STP cuvOrkec.

B
Y.
o
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&
O¢pa B
B.1. a.

Ot xoBapég xnpLkég ovoieg éxovv mavta TNV 8l cVETACT AVEEAPTNTA ATTO TOV TPOTO TTALPL-
OKELNG TOUG KO SLOKPLVOVTOUL GE GTOLYELD KL G€ XTNHLKEG EVOTELG.

(povadeg 5)

Na ypayete tnv kataotatikn e£lowon TOV WOAVIKOV agpiwv CNHELOVOVTHS TIS oLVNOEaTEPEG HO-
vadeg Twv peyebov mov eppavilovtat otnv e€lowon auvt.

(povideg 6)

INo éva 1avikd aéplo mov Ppioketal vod mieon p kan Oeppokpacio T, va arrodetyBel 0TL 1) TUKVO-
NTé ToL p diveTon artd T oxéon:
p - M, g/mol
R-T
omov M, n oxetikn poprokt) pé&lo Tov aepiov kat R 1 moykoopio otabepd TV oepiov.

(novadeg 7)

B.2. Aivetou n évwon NHs.

o.

B.

[Towax ) ovopacia tng évwong;

(povadeg 2)

Na e€nynbet 0 oxNUATIONOS TV SeGUOV 6TO Tapatdvw poplo. Atvovtat ot atopikol aplBpol yo
ta otoryelo alwto (Z = 7) ko vdpoydvo (Z = 1).

(novadeg 4)

H NHj; cvppetéyel otig mapakatom dvo xnukég eElowoelg {R2} ko {R3}. N avtiypayete Tig e€i-
owoelg {R2} kat {R3} cupmAnpdvovtag pe Toe COUATA TOL AEITOVY KoL e TOVG ATTOPALTNTOVG oK é-
POLOVG CUVTEAECTEC,

N, + A — NH; (A dwxtopkd otoiyeio, avtidpacrn cvvleong g NHs) {R2}
NH,CI + NaOH — B + NH; + H,O (B: &Aog, avtidpacn SurAng avTikatdotoong) {R3}

(povadeg 6)
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Oépa I’
80 g piog ovotag X Stadveton oe vepo kan oxnportilerar Siéchvpo (A;) dykov 400 mL kou pélog 500 g.
I'.1. Na vmoloyicete TNV % W/W KaL TNV % W/V TEPLEKTIKOTNTA TOL SIKAVHATOG,

(povadeg 8)

I.2. No vroloyicere tnv mukvotnta (p) tov Siahbparog e g/mL.
(povadeg 4)

I'.3. Na vroloyioete i oLYkéVTPwOT (¢) TOL SLAOPATOG, AV elval ETLITAEOV YVOGTO OTL 1] GYETLKT) HOPLOKT)
palo tng ovoiog X etvan ton pe 40.
(povadeg 6)

4. Iowog dykog vepou mpémel va mpootedel oTo Siéhvpa Ay, GoTe To apatwpévo Siedvpa (Ay) var éxet
OoUYKEVTPWON ¢ = 2 M;

(npovideg 7)

Otpa A
AwOétovpe moootnTa CO, (g) oykov 4,48 L oe STP cuvOrkeg.
A.1. Iléca mol eivon 1 rocotnta avth; Iloca popia CO, mepiéxovrat;

(povadeg 4 + 4 = 8)

A.2. Tlow n pale (o€ g) tng mapandve mocotntag CO,y; And moca g dvOpaka kot amd moca g 0Euyovou
amoteleital,
(povideg 8)

A.3. 53 g Na,CO; avtidpovv pe Tnv amapaitntn tocotnta HCl coppwva pe tnv e€icwon (xwpig ovvrede-
oTEQ):
Na,CO5 + HCl — NaCl + CO, + H,0 {R4}

Na avtiypayete v e€lcwon g avtidpaong {R4} pe Tovg KATAAANAOVG GLVTEAEGTEG KL VO LTTOAO-
yioete Tov 6yko Tov CO, (oe STP) mov exAvetan kabog kat Tnv mapoyopevn palo tov NaCl.

(povdeg 9)

Sxetikég atoptkég palec, Na:23, C:12, O:16, CI:35,5.
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Otpo A

[evik6 EmavoAnmtiko Aloywvicpa 5

[N TIg Topokdtew epwtnoelg A.1-A.3 va HeETaPEPETE GTO YPATITO GG TOV aplOUo NG ep®TNONG Kot SimAa
HOVO TO YPAHHX TTOV OLVTLOTOLYEL 0TI GWOTH) ATTAVTNOT).

A.1. O apiBudg Tev nhektpovioy mov Siadétet o 16v 30Ca’* eivan icog pe:

P2 PR

18
20
22
38
(povadeg 5)

A.2. Tlotog amtd Tovg Tapdyovteg wov akoAovBoiv dev emnpeddlel T dthvTdOTNTH EVOG Cteplov 6To vepo;

o. H mieon.
B. H mocotnta tov vepot.
vy. H Beppokpaocio.
5. H ¢don g dtoadvpévng ovoiag.
(povadeg 5)
A.3. Tidev elval cwoTod Yo TO COPATIO TOL TOTOV NH4+;
a. IIpokelton yior TOAVATOHLKO KOTLOV.
B. Ovopdaleton appodvio.
Y. 270 1OV avTo TO &TOHO TOL alDTOL éxel aplOpod ofeidwong —4.
6. To cwpatidio avtd oxnpatilel dhata pe aviovTa (TOAVATOUIKA 1) HOVOXTOMLKA).
(povideg 5)

A.4. Na petagépete 6TV KOAAX QTAVTCE®Y TO YPAPHQ TTOL avTloToL el o€ K&Be TpoTaon Ko SimAa va
OTHELDCETE TO YPAUHA X oV 1] TPOTAOT elvatl GOTH 1) TO Ypappo A av 1) Tpdtact eivor AavOoopévn.

ol

B.

H atopikn) aktivo av€aveton 660 mayje KAT® o€ pic opada ko 060 TaE aploTepd o€ pia mepiodo.
O apBpog mov Seiyvel amd TOCK ATOHA CUYKPOTELTOL TO HOPLO EVOG GTOLYELOL OVOHALETAL ALTOHL-
KOTNTA oTOLYElOV.

Sto aépla cOpata (topa 1) popLa), Ta SOPLKA GUGTATIKA KLVOOVTOL OHOLOHOPPX TTPOG OAES TLG
dtevBivoelg ko oL peta&d Tovg aAAnAemdpaoelg elval apeAnTéegs.

O vopog tng meplodikdtnTag TV oToxelwv Tov Moseley diatvmoveton wg e€ng: «H ynuikn ov-
HITEPLPOPA TWV GTOLYELWV Elval TEPLOSLKT] GLVAPTNOT) TOL ATOULKOV TOVS aplOpoD (2)».

O yaAkog amavtd otn @vomn pe T poper 800 16oTOTWV 43Cu (o€ M0c00TO 69 %) KL 45sCu (o€
1060070 31 %) KOl ETOHEVWG 1) GXETLKT] ATOHLKT TOL Pé&lor elvan peta€d Tov 63 KoL Tov 65.

(povadeg 5)
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A.5. No ypayete 6o TeTpadio oog ta ypappata tng Ztning I xat, dimha oe k&be ypoppa, évav amd Toug
apOpovg g EtnAng II, ®ote va TPoKOITEL 1) CWOTH AVTIGTOLYLOT XNHLKOD TOTOVL KoL OVOUAGIXG.
(Eva otoryeio tng XthAng I mepiooeven).

StAn I YtAAn II
A. H,SO, 1. O¢lovy0 acPéoTio
B. H,S 2. Oeuko acPéotio
I. CaS 3. Ydpo6Oeto
A. ZnCl, 4. Oeuxd 0&d
E. CaSO, 5. XAwptkog Yevdapyvpog
6. XAwprovyog Yevdapyvpog
(povadeg 5)
Oépa B
B.1. Aivovton ta otouyeia (C ko gO.
. Na ypayete tnv niektpoviokr doprn twv d0o oToLyelwy.
(novadeg 4)
B. Tlowx n Béon twv dVo ctolyeiwv otov mepLodikd mivaka (opdda ko Tepiodog);
(povadeg 4)

y. Ilow amd Ta Topamdve otolyxeio Exel HEYOXADTEPT) ATOHLKT] AKTIVO KOL TTOLO TT) HEYQAVTEPT) NAe-
KTpopvnTIKOTNTA; Nt aLTLOAOYTOETE TIG EMLAOYEG GOG.
(povadeg 4)

8. Na e&nynoete toug xnpikotg deopotg otig evioelg CH, ko CO, (yix to H, Z = 1).
(povadeg 4)

B.2. Na tig Eavaypafete TIg avTdpAceLg oL aakoAoVBOVY GUIITANPOVOVTIS TO AVTIGTOLYX TTPOTOVTA KoL
ToUG (UKEPAULOVG) CLVTEAECTEG,.

Al + HCl — {R1}
H,PO, + Mg(OH), — {R2}
Na,CO, + HCl — {R3}

(povdeg 9)
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Oépa I
Awxhdoupe 0,6 mol KOH o vepd kou mpokidmtet Suéchvpe (A;) dykov 200 mL.
I.1. Howx n cvykévrpwon (c;) Tov Slrddpartog;

(povadeg 5)

I'.2. Ilowa 1 % W/V TTePLEKTIKOTNTA TOV SIADHATOG;
(povadeg 5)
I.3. éca L &Ahov dwrhdparog (A,) KOH pe ¢, = 8 M mpénel va tpocBécoupe 6e OAN TNV T0GHTNTA TOV
Ay, dote vo pokoyer Sihvpa (As) pe ez = 6 M;
(novadeg 7)

I'4. IIoca g H,SO, avtidpodv pe OAn TNV mocoTnTa TOL SLAOHATOG Ay

(povadeg 8)
Yxetkég atopikég palec, K:39, 0:16, H:1, S:32.
Otpa A
Aépro piypo aroteleiton amd 5 mol CO ko 5 mol SO;.
A.1. Ilotog o 6ykog tov piypatog oe STP o¢ L;
(povadeg 5)

A.2. Tlotog o 6ykog Tov piypatog oe mieon p = 0,82 atm ko Oeppoxpacio 6 = 27 °C;
(povadeg 7)

A.3. Tlow n palo Tov PLYHOTOG GE YPOUPApLaL;
(povideg 7)

A4. Tloca g H,O mepiéyxouv Tov 1810 aplBpd atdpwv 0ELyovou pe auTOV TTOL TEPLEXETOL GTO TTOPATAVED
piypos
(novadeg 6)
Atvetou 1 Tipr g Toykoo oG otabepdg twv aepiwv R = 0,082 % KOt OL GXETIKEG aTOPLKES paleg, C:12,
S:32, O:16, H:1.
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[eviko EmavoAnmtiko Aloywvicpa 6

Oépo A
[ T1g Topoakdtew epwtnoelg A.1-A.4 va peTapépete 6TO YPATO Gag Tov aplBpod tng epodTNong kot Simha
HOVO TO YPAHHX TTOL VTLOTOLYEL 0TI GWOTH ATTAVTINOT).

A.l.

A.2.

A.3.

A4.

A.5.

Awabétouvpe kopeopévo StaAvpa YAwprovyov vatpiov ot Beppokpacia 5°C. Av avEfoovpe ) Oeppo-
Kpacio Tov dtadbpatog otovg 30 °C:
. To Sidhvpa yiveton akdpeato.
B. To dudhvpa B Topopeivel kopeapévo.
vy. H meplekticotnra tov dtoedbpartog Oor av€nOet.
6. H moootnta tng drohvpévng ovoiog Bo ovv€nOet.
(povadeg 5)

To YAOPLO OV amaVThTaL 6T Vo eivar piypa SVo 1oTdmTwY, Tov >/ Cl (68 T0G06TO 25 %) KoL TOL
35Cl ot m0606T6 75 %. H o)eticr) atopkt péla Tov YAwpiov Oa eivai:

o. 36
B. 355
Y. 72
6. peyolotepn amo 37

(povadeg 5)

Awddvpa A cvyKEVTPwONG ¢ kot 0ykov Vi avopryvoetan pe StdAvpa A, tng idrog Stadvpévng ovoiog
oLYKEVTPWOTNG ¢ (> ¢;) Kkan 6ykov Vy, omdTe mpokimTel SidAvpa Ag oUYkEVTPWONG c3 kot Oykou V.
I T ovykévrpwon c; o toyvet:
o. C3 =0( + Co
B. C3V3 = ClVl + C2V2
Y- aVi =6V, =aV;
) C3 > Co
(povadeg 5)

To otouyeio 5P avikel:

ao. otnv 3n mepiodo koL otnv 151 opddo Tov TEPLOSLKOD TTLVaKAL.
otnv 3n mepiodo kot otV 51 opdda Tov TEPLOSIKOD TLvarka.

otnv 51 mepiodo kot otV 31 opdda Tov TEPLOSLKOD TIVOKLL.

> 2

otnv 31 mepiodo kot oty 131 opddoa Tov TEPLodLkov Tivaka.

(povadeg 5)

No ta€vopnoete ta otolyeia, 1,Mg, 15P, 17CL oK kot 57Rb xatd oeipd av€ovopevng atopikng aktivog.

(povadeg 5)
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O¢pa B

B.1. Na aitioloynoete TV LoX0 TV TPOTAGEWV TTOL otkoAoLOOLV.

To 19K éxelL peyodOtepn atopikr aktive amod to 3Kr.
O apbpog oteidwong Tov aldTov oty évwon Al(NOs); eivan +5.
Ta &ropa 12C xou 13C yapaxtnpilovion wg icoToma.

P TR

H évwon HF (v8po@pBopro) drabéter évav ammAd moAwpévo opotomodikd deopd (actoptkoi apibpol,
H:1, F:9).
T éva Wovikd aépro oe STP cuvOnkeg oy veL:

o

M,

T

p= 22,4L-g71

OOV p 1) TUKVOTNTA TOL aepiov kot M, 1) OYETIKT) HOPLOKT] TOL pala.

(povadeg 15)

B.2. Na ypo@o0Ov cwoTd GUUTANPOHEVES OL EELCOCELS TOV AVTLOPACEWV.

Beurog oidnpog () + vdpo&eidio Tov vatpiov —> {R1}
vdpokeidlo Tov payvnoiov + PWoPopLlKd 0L — {R2}
acPéotio + vepd —> {R3}

xAopto + Berovyo kAo — {R4}

alwto + vdpoyovo — {R5}

(povadeg 10)

Otpoa T’
Awhvoupe 80 g NaOH e 400 g vepot kou mpokvmtet Siéhvpa (A, ) mukvotnrag 1,2 g/mlL.
1. No vroloylotel 0 6ykog ToL SLOADHATOG Ko ) % W/V TepleKTikdTnTa Tov Sadvpartog (A ).

(povadeg 5)

I'.2. Noa vmoloyiotel 1) mocotnTo e mol g drorhvpéving ovoiog 6TO TAPATAV®D JEAVH KoL 1) CUYKE-
VTpwoT) ToL dtxAvpatog (molarity).
(povadeg 5)

I.3. M6ca mL vepod npémet va tpoctefovy 100 mL omd to Suédvpe (A;) doTe 1) MEpLekTKOTNTA TOL Slot-
Mopotog mov o wpokvyet (A, ) va yivel 8 % w/v;
(novadeg 7)

I'.4. Me ol avahoyio Oykwv mpémel va avoptyfoov to didAvpa A; pe éva dAlo diehvpo NaOH ovyké-
vIpoong c3 = 1 M dote To Siéhvpa tov Ba pokvyet (Ay) va éxetcy, = 2M;
(povadeg 8)
Yxetikég otopikég palec, Na:23, H:1, O:16.
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Otpa A
Atveton mtoocotnta CaCO5 (avBpaxkikod acBéotio) palag 200 g.

A.1. No vroloyicete T oxeTikn popiokt pala tng évwong CaCO; kau v dobeica mocotnTa Tov avOpo-
KlKoL acPeotiov oe moles.
(povadeg 6)

A.2. No dei€ete 011 o¢ 200 g CaCO4 mepiéyetat o 810G aplOHOg ATOHMV 0ELYOVOL pE RVTOV TTOV TEPLEXETAL
oe 6 mol H,O.
(povadeg 7)

A.3. Ta 200 g CaCO5 avtidpotv pe HCl oopgpwva pe Tnv avtidpaon (xwpig cuvteAeoTéq):

CaCO5 + HCI — A + CO, + H,O {R6}
i. No avtiypayete nv avtidpoon pe To XNHLKO TOUTO TOL COUATOG A KoL TOUG AVTIGTOLYOVG GULVTE-
A\eoTEG.
(povadeg 4)
ii. Na vroloyicete Tnv mocodtnTar (0 mol) Tov HCI mov avtédpaoe.

(novadeg 4)

iii. Na vtoloyicete Tov 6yko Tov CO, mov apdxOnke e STP cuvOrkeg.
(povadeg 4)

Yxetikég otoptkég paleg, Ca:40, C:12, O:16.
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[evik6 EmavoAnmtiko Aloywvicpo 7

Oépoa A
[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE GTO YPATTO 600G TOV oPLOpd NG epdTNOoNG Kot iAo
HOVO TO YPOAHHX TTOV OLVTLOTOLYEL 0TI GWOTH) ATTAVTNOT).

A.l.

A.2.

A.3.

AA4.

A.5.

Ta otoiyeia g 2ng (ITA) opddog tov Ileprodikod Iivaka ovopdlovro:
o. AlkaAio.

B. Alkalikég yoleg.

y. Aloyovo.

6. H Evyevr) aéprae.

(povadeg 5)
Tu oo Ta mapak Tt Sev 1oybel yix o 16v SO
o. €LlVOlL TOAVATOMLKO oVIOV Kot OVOopaleTal Detkd Lov.
B. Xto 16v oo to S éxel aplOpod ofeidwong +6.
Y. Zxnportiel pe To kaAo évawor tov tumov K,SO,.
6. Zymparilel pe o oidnpo évwor tov Tomov Fe,SO,.
(povadeg 5)

To katiov tov kadiov (K*) éxet 18 nhextpovio kou 20 veTpovie. O palikdg tov aplbpdg Oa eivau:
o. 20 B. 38 y. 39 d. 37

(povideg 5)

No GUPTANPOCETE TOV TOPAKAT® TIVOKA 0UPOD TOV HETAPEPETE GTNV KOAAX TOV ATAVINGEWV.

Xnpikog TOI0g Ovopaoioa
H,S0,

vdpokeidio Tov acPectiov

VLTPLKO VATPLO

KH,PO,

o&eidio tov audnpovu (II)

(povadeg 5)

No petagépete 6TnV KOAA® ATAVTACE®Y TO YPAPHA TTOL avTiotolyel oe k&Be mpoTaon kot dimAo vou
ONHELOCETE TO YPAHUUA 2 av 1) TPOTACT] €lval 6OTN 1] TO Ypappa A av 1) tpotact eivar AavOaopévn.

2ty évoon FeSO, o apiBpog o€eidwaong tov Fe eivon +2.
. To otouyeio ,He eivaun evyevég aépro.

o.
B

y. H tpitn mepiodog Tov meprodikod mivaka wepthapPavel 8 otoryeio.

5. Ola ta evyevn aépra Srabétovv 8 nhekTpdvia otnv e€wtepikr Tovg oTAda.
€

To 1 mol piag omowaxcdnmote aéplag évwong katalapPdavel 6yko 22,4 L.

(povadeg 5)
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O¢pa B

B.1. Ta otowyeioc M kat A avrjkovv atnv 3n mepiodo tov ILIL kot oynpatifouv 1ovtikn évwaon pe Tov e€Ng
nAekTpoviakd tomo: 2 M** 3 A%,

o. Ilowx n Tipn tov x;
B. Na mpocdiopiotodv ot atoptkol apibpoi twv M kot A.

y. Xe moteg opddeg Tov ILIL avikouv Ta ototxeior M kot A; Nt dTlOAOYOETE TIG ATAVTHOELS GOG.

(povadeg 5+ 4+ 4 = 13)

B.2. Na ypayete Tig avtidpaoelg mov akoAovbodv cwotd cupmAnpopéveg. Oleg oL avtidpdoelg eivou egi-
KTEG. Xe OAEG TIG EPUTTOGELS Vo eEnynoete Tov AOYO TTOL YivovTaLl.

Yevdapyvpog + vdpoxAwplo —> {R1}
vOpobeto + viTplkodg VOpapyvpog (II) — {R2}
XAwpLovyo appmvio + vdpokeidio tov acPectiov — {R3}

(povadeg 12)

Oépo T’
Aépro piypo arotereiton amd 4 mol NH; kot 2 mol N,

I'.1. Tlowx 1 pala tov piypartoc;

(povadeg 6)
I'.2. Tlowog o 6ykog tov oe STP cuvOnkec;

(povadeg 6)
I'.3. Tlowog o dykog tov o¢ mieon 0,6 atm ko 8 = 27 °C;

(povadeg 6)

I'4. TIoca dtopa VEPOYOVOUL KAl TOGK ATOH AlDTOL TTEPLEXEL;

(povideg 7)

Aivetor: R = 0,082 fﬁgh]z KOl OYETIKEG ATOMLKES Ppaleg, N:14, H:1.
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Otpa A

A.1. 3,7g Ca(OH), diaehbovton oe vepd ko oxnpatiletor didhvpa (A) dykov 500 mL. Na vtohoyiotel 1
% W/V TEPLEKTIKOTNTA KBOG KAl 1) CUYKEVTPWOT) TOL SLADHATOG.
(povadeg 6)

To diddvpa A xwpiletal oe dvo oo pépn.

A.2. To mpwro pépog eEovdeteprdvetan pe TNV amaitovpevn mtocotnta Hy,SO,. Na ypagel n ynuikr e€icwon
™G avTidpaong kot vo vitoAoylotel 1) pala Touv WNpHATog oL GXNHaTileTal.
(povideg 6)

A.3. Xto debtepo pépog mpootifetan 1 amantovpevn tocotnTa otepeod NH,CL Na ypagei n xnpikn e€icworn
NG avTidpaong kot v vtoAoylotel 1) pala Tov AAATOg Kot 1) pAla TOL aepiov TOL GYNHATICOVTL.
(povadeg 7)
A.4. Tloiog 6ykog vepoU mpémel v Tpootebel e OAN TNV TOCOTNTA TOL SIAVUATOG A (DG TE 1) GLYKEVTPWOT)
TOU VO VTTOTETPATTAACLXOTEL;

(povadeg 6)

SxeTikég atopkég paleg, Ca:40, C:12, O:16.
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Anavtioelg - Aboelg ota levikad EmavaAnmtikd Alaywviopato

T'eviké Enavolnntiké Avoyodviopa 1
Otpa A

A1.-8., A2.-y., A3.-B.

Ad oY, B-A, -2, 8-A, e-A
A5.A-3., B-5., I'-4., A-1., E-6.

Otpo B
B.1. o i. +4,ii. +5 . ii.
B.2.
NaOH + HBr — NaBr + H,0
HNO; + KOH — KNO; + H,0
AgNO; + NH,Cl — AgCl + NH,NO,
Cl, + 2NaBr — 2NaCl + Br,
Oépa T

I'.1.2mol, T.2.2 N, popwr, I'.3.6L, I'4.17% w/v
Oépa A
A.1.02mol, A.2.90mL, A.3.11,1g

T'eviké Enavolnnrikd Avoeyoviopa 2

Ofpa A

A1.-8., A2.-B., A3.-a

Ad oY, B2, y-A, 33, e-A
E.-

A5.A-5., B.-6., T-4., A-1., 3.
Otpo B

B.1. o i. idix opéda, B. 1. +6 P ii. +5
B.2.

Zn + 2HBr — ZnBr, + H,
H,SO, + 2KOH — K,SO, + 2H,0
NH,CI + NaOH — NaCl + NH; + H,0
3HCI + Al(OH); — AICl; + 3H,0

Oépa T

I'.1.3mol, 3- N, popiex, I'.2.9- N, &ropo H ko
3-N, aropa N, I'.3.67,2L, T'.4.9L

Oépa A

A1.252g, A.2.600mL, A.3.296g

T'eviko Enavolnnriké Aroeyoviopa 3

Ofpa A

Al-a, A2.-y., A3.-3.

Ad.o-A, B-A, y-2, 6-A, &3

A.5.A-1, B-2, I3, A-1, E-4

Otpo B

B.1. . Na: K(2) L(8) M(1), K: K(2) L(8) M(8) N(1),
S: K(2) L(8) M(6), Br: K(2) L(8) M(18) N(7)

IHoapaptnpo I'

{R1}
{R2}
{R3}
R4}

{R1}
{R2}
{R3}
R4}

B. Na: 1n opada, 3n mepiodog, K: 1n opada, 4n mepiodog,

S: 161 opdda, 3n mepiodog, Br: 171 opdda, 41 mepiodog
v.2Na"S*

B.2. . vitpik6 aoPéotio,

B.2+2[x+3(-2)] =0 &pa x =45,

Y 2 HNO, + Ca(OH), — Ca(NOy), + 2 H,0 R1)
Ca(NOs), + Na,SO, — CaSO, + 2 NaNO, {R2}
2Na + 2H,0 — 2NaOH + H, {R3}

Oé¢pa T’

I'.1.2mol, TI.2.2-N, popwr, 4g H,, T.3.44,8L, T.4.6atm
Otpa A
A1 4% w/v, A2.1M, A3.02M, A4.03M, A.5.163¢

T'eviké Enavoinntiko Avayoviopa 4
Otpo A
Al.-a, A2.-a., A3.-5., A4d. -
A5 .03, B-A, y-2, 62, &3
Oépa B
B.1. o. pV = nRT, p: atm, V: L, n: mol,
Ratm-L-mol!-K !, :K
B.

PV =nRT

pv RT

N M, g-mol™!

_m RT

"~ VM, g-mol ™’
RT

M, g-mol™!

p

p=p

_ pM, g-mol™!
P= R
B.2. o appwvia, B. PAéne epappoyn 4.3 oelida 81

¥ N, + 3H, — 2NH, {R2}
NH,Cl + NaOH — NaCl + NH; + H,O0  {R3}

Oé¢pna T’
I.1. 16% w/w, 20% w/v, TI.2. 1,25g/mL, I.3.5M, T.4.
600 mL
Otpa A
A.1.0,2mol, 0,2 - Ny popix A.2.8,8g,0,2- N, artopa C ko
0,4 - N, atopa O
A.3.

Na,CO; + 2HCI — 2NaCl + CO, + H,0 {R4}
A6 ) oToLyelopeTpio TNG avtidpaong TpoKkvITTEL:

L
V(CO,)=n-V._=0,5 1-224 — =11,2L
( 2) T Ym fmo mol

g g
- = 1mol-58,5-°> =
> =1mol 58,52 =585¢

m(NaCl) = n- M,
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Teviko Enavolnntiké Atoeyodviopa 5

Oépa A

Al -a, A2.-B., A3.-y.

Ad. o2, B2, y-2, 82, &2

A5.A4, B3, I'“1, A-6, E-2

Oépa B

B.1. a. C: K(2) L(4), O: K(2) L(6),

B. C: 141 opdda, 21 mepiodog, O: 161 opdda, 21 mepiodog,

. Meyalttepn atopikr axtive o C (18w mepiodog, pikpoTe-
pOG OTOULKOG apLOUOG), PHEYOADTEPT) NAEKTPOAPVITIKOTI T TO
O (idwax mepiodog, peyohbTepog atopLcdg aplOpdc).

8. CH,: BAéme mopaderypo 4.8y. oelida 87, CO,: PAéme epap-
poyr| 4.4 ceAida 81.

B.2.
2Al + 6HCI — 2 AICl; + 3H, {R1}
2H,PO, + 3 Mg(OH), — Mg;(PO,), + 6 H,O {R2}
Na,CO; + 2HCI — 2NaCl + CO, + H,0 {R3}
Oépa T
I'1.3M, I'.2. 16,8 % w/v, I.3. 0,3L, T'.4.294¢g
Otpa A

A.1.224L A.2.300L, A.3.540g A.4.360g

T'eviké Enavoalnnrwd Aveyoviopa 6

Ofpo A

Al.-o, A2.-B., A3.-B., Ad. -«

A.5. 1;Cl < 5P < ;Mg < 19K < 5;Rb

Oépa B

B.1. a. idix epiodog, pkpdtepog atoptkdg aptBpog

B. +3 + 3[x + 3(=2)] = 0 7. idog atopkdg apBpds Ko dro-
(QOPETLKOG PalLKOG aptBpog 8. apétado oTouyeia pe Stopopd
OTNV NAEKTPAPVITIKOTI T

e
pV =nRT
m
V=— " __RT
P M, g-mol™
_m B
P=y M, g-mol™!
~ RT
p= ’DMr g-mol™!
_ pM, g-mol™
B RT

latm- M, g-mol™
0,082 & . 273K
Ml‘

T 224L-g!

p

B.2.
Fez(SO4)3 + 6 NaOH — 2Fe(OH)3 + 3Nast4 {Rl}
3 Mg(OH), + 2H;PO, — Mgs(PO,), + 6 H,O {R2}
Ca + 2H,0 — Ca(OH), + H, {R3}
Cl, + K;S — 2KCl + S {R4}
N, + 3H, — 2NH; {R5}
Oépa T
I'.1.400mL, 20 % w/v I'.2. 2mol, 5M TI'.3. 150 mL, I'.4.1:3
Otpa A

A.1. 100, 2mol A.2. 6 - N, &ropa O,
A.3.1i. CaCO; + 2HCI — CaCl, + CO, + H,0
ii. 4 mol, iii. 44,8 L

T'eviko Enavolnntiko Avoyodviopa 7

Ofpna A
Al.-B., A2.-3., A3.-y.
A4
XP;:EZS Ovopaoic
H,SO, Bewddeg o0&
Ca(OH), vdpokeidio Tov acPeotiov
KNO; VLTPLKO VATPLO
KH,PO, SLo6ELV0 PO POPLKO KAALO
Fe,0; o&eidro tov odrpov (III)

A5. -3, B,-3, v,-2, O,-A, &-A

Oéna B

Bl a.3

B. 13, 16 y. M: K(2) L(8) M(3) 3n mepiodog 13n opdda, A:
K(2) L(8) M(6) 31 mepiodog 161 opddo

B.2.
Zn + 2HCl — ZnCl, + H, 1 {R1}
2NH,CI + Ca(OH), — CaCl, + NH; 1 + H,0 {R3}
Oépa T

I'.1.124g I'.2. 134,4L I'.3. 246 L,

I'4.12- N, aropa H ko 8 - N atopo N

Otpa A

A.1.0,74% w/v,0,1M

A.2. Ca(OH), + H,SO, — CaSO,| + 2H,0, 3/4¢g,
A.3. Ca(OH), + 2NH,Cl — CaCl, + 2NH; 1 + 2 H,0,
2,875g, 0,858

A.4. 1500 mL
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[Teprooikog Iivakog Twv Xtotyeiwv”

IA VIITA
1 A A IVA VA VIA VIIA 18
1 2
H | 2 \ \ 13 14 15 16 17| He

2towyeloe Metamtwong
3 4 5 6 7 8 9 10

LijBe 'mp v vB vB viB VIIB B m| > || NJO|F|Ne
11 12 13 14 15 16 17 18

Na|Mg| 3 4 5 6 7 8 9 10 11 12| a1 |si| P | s | Cl| Ar
19 20 21 ¢ 23 24 25 26 27 28 29 30 31 32 33 34 | 35 36
K|Ca| S | Ti |V | Cr | Mn| Fe |Co|Ni |[Cu|Zn | Ga| Ge | As | Se | Br | Kr

37 38 39 | 40 | 41 42 43 44 | 45 46 | 47 48 49 50 51 52 53 54

Rb | Sr | Y | Zr [ Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te | T | Xe

55 56 o 72 73 74 75 76 77 78 79 80 81 82 83 84 | 85 86

Cs | Ba Hf | Ta | W | Re | Os | Ir | Pt | Au |Hg | Tl | Pb | Bi | Po | At | Rn

87 88 . 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118

Fr | Ra Rf | Db | Sg | Bh | Hs | Mt [ Ds | Rg | Cn | Nh | FI | Mc | Lv | Ts | Og

/ 57 58 59 60 61 62 63 64 | 65 66 67 68 69 70 71

AavOavideg La | Ce | Pr | Nd |Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

/ 89 | 90 | 91 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
AKTLVIOEG Ac | Th | Pa | U |[Np| Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
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YXETLKEG ATOpLKES paCeg A, oTOLYELWV

Ovopa >opfolro A,
Alwto N 14
AvOpaxog C 12
Apyilio Al 27
Apyvpog Ag 108
Acféotio Ca 40
Bapro Ba 137
Bpopio Br 80
Oclo S 32
Iodo I 127
Kaho K 39
Kaooitepog Sn 119
Mayydvio Mn 55
Mayvriclo Mg 24
MoAvPdog Pb 207
Nétpro Na 23
NwkéAo Ni 59
O&vyovo @) 16
[Tupitio Si 28
>idnpog Fe 56
Y&pdapyvpog Hg 201
Y&poyovo H 1
dOoplo IF 19
dwopdpog P 31
Xahkog Cu 63.5
XAodpro Cl 35.5
Xpopo Cr 52

Yevdapyvpog Zn 65
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