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ANTI ITPOAOI'OY

«IlaiCovragy ocwotd pe tn Xnueia...

Towg v oog apéael 1 povoikn 1 ilowg éva cuvapTaotikd dOANpa, OTwg To Toddc@atLpo 1) 1 otiocavida. Ae
popeite, OPWG, ToTé va p&Bete mavo Tnyaivovtag 6to Méyopo HOUGIKNG Y V' atkOVGETE VOl KOVGEPTO,
oUTe propeite vo pabete va mailete modoopaipo PAEmovtog TnAedpaot)...

Me mapoporo tpodmo dev pmopeite vo pabete Xnpelo pAéovtag amAd kdmolov dAlov (1.x. Tov kadnyntr
00G, 0TOV TTivaka) va «kdavews Xnpeio. Ovte SroPalovtog amoomaopatikd éva LPAio 1} TIG ONHELOCELS 0OGC.
Ola awtd dev eivat apketd, av dev pmopeite var «kévete» Xnpeio povol oag.

Avto, opwe, amartel eEqoknon oe ocvvexn Paon ko PéPara 0TL xperdleTan va yiveton oe cuvexn Paon
amoitel avtomelbapyio péxplg 0Tov va yivel covrfeta.

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

[ToAMoti pabntég makevouvy pe tn Xnpela yiotl 8¢ GTEKOVTOL GTO TWG GLUVIEOVTAL TA ILAPOPA ETHEPOVG
Oépata evog kepalaiov To éva pe To AANO, pe TO TTOG oL éeg cuvdéovtal kot kabe pio doknom, kdbe éva
pOPAnpa o PAémovv cav povadiko. Hapatnpeiote yior mopadetypo modG OA Tow ATOHM £XOLV OPLOHEVEG
Baoucég apyég otnv nhekTpovioky) Tovg SOUNoN 1 oG OAa Ta o&€at Ko oL PAGELS GUUITTEPLPEPOVTOLL AVAAOY
oTO LOATIKA TOVS SLAAVHATA.

Metéa ) Bewpio ko TG epwtrioelg pabaivovpe va Advoupe aoknoelg kot tpoPfAipata. “Ma nog o
HITOPEG® VAL TO KAV® OUTO;” HITOPEL VO AVOLPWVT|OEL KAITTOLOG, TTOV TTOTE TOU JeV €Yl KATAAKPEL TIG AOKT|OELG
Kol Toe tpoPAnpata tng Xnpelag. H amdvinon eivar amAn: AovAebovTag To TopodelylaTa TV EPpOTHOE®V,
TWV ACKNOEOV KoL Twv TPoPAnpatov! Oa vrapyovv ota mAaicio cvtod Tov PipAiov apketd yioo voo unv
nAnEete.

Mmopeite, Aowdv, va akolovBricete o €€nNg povomatt epyaciog: Awaxfdaote éva Tpnpa VANG (Bewpicr),
droPaoTe TPOOEKTIKG T TAPASEIYHATA KOIL GTT) GLVEXELX TTOAEPUNOTE TIG AOKTOELG KL TOX TTPOPAHATO TTPOG
Abom (Sev eivon GAvta, propodv var AvBodv artd GAOVG TOVG TTPOCEKTLKOVG AVAY VDG TES), TTOL £XOVV GXECT)
pe To avtikeipevo mov dwPdoarte. Or aoknoels ko Ta TpoPfAnpata B cog fondrocovv va kataddPete, av
@OacTE e eMTUY IO GTOV TPOOPLOPO GG, HETA atd kKOs KePdAaLo.

Kou pnv Eexvate 6TL 0N péeyn awtr) g yveoong to PipAilo eivar o 0dnyog, adid o kabnyntng cag eivo
0 HeY&AOG oag oOppay0G. Zntelote T Ponbeld Tov, av «koAANoeTe» oe éva TPOPANpA 1) pioe doknon Kot
dev Bupdote Kaumotor AAAN opopotx Avpévr). Tevikd, dev eival 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 Xnueia pmopei var yiver diaokédaon, éva youmt. Av to katatafere avto, Oa eivar to kaAvtepo pabnua omo
oAa.

O ovyypapeig
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Xrov [Napyo, orov Anutjtpn, orov [avayid ...

... Kol 07OV panTés pag, mov n wepiépyeia Ko o vBovoiaoog Tovg pag Sivovy 16éeg
Kl 0L EPWTHOELS TOVG 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) emoTrpn mov peAetd tnv OAN kot paAlota ) ovvleon g,
dopn tng ko TIg LOTNTES TNC.

Aoyoleiton pe Tor dtopa ko TIG aAANAeTS pAoeLg TOVG e GAAO ATOROL TTOV
eppovifovton oIS SLPopes XNILKEG AVTLOPACELS e TIG OTTOleg oToLYEla 1) X1~
HIKEG EVOOELG HETATPETOVTOL G€ AAAQ OTOLYELX 1) XTHLKEG EVOTELG.

Eivo kAGd0G TV YUOIKOV ETGTNHOV KoL G TTOAAEG TTEPUTTMOCELG AVOLPE-
PETAL WG 1) «KEVTPLKY ETLOTHUN» KAODS cLVOEEL TN PLOLKY e AANEG PUOLKEG
EMLOTANEG, OTTWG TN Prodoyia kot Tn yewAoyio.

1.2 To Aebvég 2uotnua Movadwv (SI)

To d1ebvég cvoTNHX HOVASWV VaPEPETOL GLVTOROYPOPLKE WG ST ard To Yok~
AMk06 «Systéme International d’unités» ko eivat To 6Oyxpovo petpikd oG TNHCL.

To SI eiva éva oot povadwv pétpnong mov kabopiotnke to 1960, petd
a6 debvr) ovppwvia. Baciotnke 010 TaAaidTepo GOCTNH HETPOL-YXLALOYPOLjL-
pov-SevTepOAETTOU Kot eiva eEeAkTIKO GOOTNHA, KOOGS oL povadeg PETPNONG
TV SLoPOpwV peyeddV TPOTOTOLOVVTIL OG0 TPOXWPAEL 1) TEXVOLOYIX TV fle-
Tpricewv Kot PedTidveton 1 akpifeld Toug.

To SI amotedeiton omd éva cOVOAO povadwv kKaBng Kot ad éva GOVOAO
poBepatwv. O povadeg (ko T peyédn) dapovvtar oe dvo katnyopieg, Tig
OepeAlddelg HOVASES KOl TIG TTOPAYWYES HOVADEG.

Ot Oepeldderg povadeg eivor emTd Ko HETPOOV AVTIOTOLYA YLLK PeYEDN
(rocotnTECQ), EppaviCovtal e otov mivaka 1.1:



KepdAawo 1. Baoikés évvoieg

IMivakoag 1.1:  OgpeAimdderg povadeg oto SI

MéyeBog  ZopPolro Ovopa SopPolro povadag

Mrkog l HETPO m

Malo m XLALOY porplo kg

Xpovog t devtepodAento s

'Evtaon nAekTplkod pediotog I OUTTEP A
Oeppoxpaocio (Beppoduvoyiikn) T KEAPLv K
IMoocdtnTor VANG n HOA mol

dwtevn évtaon I KOVTENQL cd

OAeg oL GAAEG HOVADES PETPTIOTIG TOV AEYOHEVODVY TTAPAYOYWV HEYEDDV TTpo-
KOTTTOLY 0Itd TIG 7 TopaTtdve Bepediddelg povadeg. Etot, mt.x. n povéda pétpn-
ong g TaxvTNTAg elval To m/s, eved 1 povada PETPNONG TNG Tieong eivat To
N/m? ¥ Pa (pascal).

[Tavtwg, koL Tapd Tnv tpoomddela yio TNV TANpn emkpdtnon tov SI xpn-
olpomotovvTol apdAAnio kol diepopeg epmelpikéc (0 pnoTeg) Hovadeg pé-
tpnong. ILyx. n cvvnBiopévn povada yix tnv mieon evog aepilov eival 1 atm,
povado péTpnong tng TaxvTNTG eival kot o km/h kTA.

T ) pétpnomn moAd peydAwv 1 TOAD HIKPOV TOGOTHTWVY XPTGLLOTTOLOV-
VT TOAAXTTAGO L KL DTTOTTOAAQTTAGG L, avTioTOLX XX, TV OepeAlwddV pova-
dwv pe tn xpnon mpobepdtwv ot povada HETPNong, Ta Pactkd amd Ta omoin
elpavilovTol 6ToV TTivaka oL akoAovDet:

IMivakag 1.2: IoAAamAdord, VTOTOAAATAXGLY TOV HOVEO®V

IIp6Oepa >opfolo xéon pe 1 Paoikn povéda

mega M 106
kilo k 10°
deci d 107!
centi cm 1072
milli mm 1073
micro v 107
nano n 107°
pico p 10712
1km = 10°m
1MV =105V

Ims=103s

1pm = 10 m

100°C e ENuEi0 ZEOEWC mL.
i Tou vEpOU 100

3700 [y Gepuokpacia 3
| aiparog 50 =
25°C g =~——0zppokpaoia
B Buspatiou 40 ~

0°C | < Snpeio migng
| Touvepol 20 ¢

To 6pyavo pe to omoio pe-
Tpape T Beppoxpacio eivo
70 Oeppopetpo. Av koL 6TO
SI 1 povada pétpnong eiva
10 kAP (K), otnv xobn-
pepwvny {wn xproyLomoLtovpe
toug Pabpotc kedoiov (°C).




1.3. Mdala, Papog, mukvotnTo

mL |
100 ¢
90

80

60
50
40

20

Mio ovvnBiopévn ocvokeur
péTpnong Oykov oe éva
XNHIKO epyacTriplo eival o
OYKOHETPLKOG KOALVEPOG o€
Suxpopo peyédn  avaroya
e tov dyko mov Béhovpe va
petpricovpe.  Meyadvtepn
okpifeir ot pétpnon
oyxov  mapéxovv  AAAEG
YUGALVEG GOULOKEVEG, OMWG
N TUTETA, 1) OYKOUETPLKN
@LEAT), 1) TPOYOLdar KTA.

Evae oopo pélag 50 kg Co-
yiCet 491 N otnv empdvelx
g I'ng kot oe opiopévo ye-
WYPAPLKO TAATOG, €VH TO
100 copa otnv emPavela
™™g ZeArjvng Quyiler povo
81,5 N.

Epoappoyn 1.1

To A (&vyxotpep) eivou povéda pétpnong moAD PKpGOY PNKOV, Y. HNKOV IOV
oxetilovTat pe dropa, popia kTA. ko avtiotolyei oe 10710 m. 'Eyet vtoloytoTei
6TL T0 &topo Tov LEpoydvov H avtiotolyel oe cpaipa Swapétpov 2,12 A. Tlowa
1 S1apeTpog Tov atdpov Tov H e m ko o nm;

Aton
Agod to1 A = 10710 m, n Sipetpog Tov atdpov Tov H Oa avticTowyei oe 2,12 -

10719 m. Eniong, apot To 1nm = 107" m 1o 1 m = 10° nm.
Emopévag, 1 Siéuetpog tov Oo eivon 2,12 -1071% - 10° nm = 0,212 nm

1.3 Mada, B&pog, TTUKVOTNTA

H ynpeio aoyodeiton pe Tor Sopikd cLGTATIKE TOL GUPTOVTOS dNAadn} TNV OAN
KoL TNV evépyetx. Mo dotnta g VANG eivar n palo. Eto SI n palo eivo
Oepelideg péyebog ko 1 povada tng eivar 1o 1kg cvvnbwg dpwg otn yxnpeio
XpNoooLeiTaL KOG povida To 1g kat toyvet: 1g = 107> kg

2tnv kabnpepvn xpron n évvolx tng palog CUYXEETAL PE TNV £VVOLO TOV
Bapoug oo omoio amodidovpe (AavBaopéva) tn povada kg (Aépe yia mopd-
detypa, OTL évag avBpwrog éxel Papog 75kg). Stig emoTrpeg, OpwG, T dVO
Heyédn pala ko Papog eivar teleiwg dakpitd. B&pog eivar 11 ddvopun mov
ookeltal oe éva copo Aoyw g Poapitntac. To Papog evog codpatog propet
Vo 0AAOEEL OVEAOY QL [E TO YEOYPAPLKO TAATOG, XAAG KoL TNV TOGTAGT) TOV
OOPOTOg otd TNV empavela g Bdhacoag. Avtibeta, 1 pdlo dev petofan-
Aetar. To Bapog w evdg cwpatog kat 1 pala Tov m cuvdéovtal pe Tn oxéon
w = mg, 6mov g n emrdyvvon g Papvtnrog (otnv empaveia tng I'ng eivon
g = 10m/s?). 2t ynpeia yivetow cuyvé xprion tov 6pov «pdla» ahhé kaddlov
TOL 0pOL «PAPOC».

OyKog eival 1) TOGOTNTA TOL TPLESLAGTATOL XMPOVL TOL TEPLKAELETAL OUTTO
Hix kAeloTh) empdvela. IIpokertan yio mapdywyo péyebog kot ) povado Tov 6To
SI eivau to 1m>.

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

1L=10"mL, 1mL=1cm’=10"L

To 1cm?® eivan 0 6ykog mov avticTolyei oe KOPo akpAC 1cm Ko avTioTolyel

oe 1mL.

IMukvoTnTa p pog ovoiog eivot 1 palo TG ave povada dykou:

P=7

E€aptdron amd tig ovvOnkeg mieong ko Oeppokpaciog (eldikd ota aépion
TUKVOTNTA HETOPAAAETAL OHAVTIKG pe TNV TTieoT kal T Oeppokpacicr).



KepdAawo 1. Baoikés évvoieg

H mokvotnta eivon mapaywyo péyebog oto SI kar 1 povada tng eivon to
kg/m>.

Bpioxel epappoyn oe opoyevr) vALk&, avtd dnAadn ov éxouvv v idia 6v-
otaon oe OAn toug 1N palo. ‘Etol, . n mokvotnta tov owdnpov Fe eivon
5,6 g/mL, evéd ) TukvoTnTa ToL vepoL eivan 1g/mL (yior To Adyo avto éva Kop-
pat odrpov mévta Pubiletar oto vepod, 660 pkpn pala ko vo €xet).

YUVABKC, WG HOVASH TUKVOTNTAG Ypnotpormoteitar To g/mL (g/cm?), eve er-
dikd ota aéplia xpnotpomolovpe cvvifwg pior pikpoTepn povada, to g/L
(1g/L = 1073 g/mL).

‘ Epappoyn 1.2 ‘

To apyitio () chovpivio Al), eivon pétadlo pe mokvotnTa p = 2,7 g/em® xou
ToPOLOLALeL TOAAEG epappoYEg otnv kabnpepv) (o).

a. Mok n péla evog cupmoryots kKOBov artd AAOVHLVIO okPNG o = 5 cmy;
B. ITowa B eivor 1 pélo Tov vepoo mov yepilel TARPpwG éva doxeio KLPLKOD
OXNHATOG OKUNG @ = 5cm;
T To vepd p = 1g/em
Avon
a. O oykog Tov kvPov eival:
V=a’ =5 cm® = 125 cm®

m
ey

m:p-V=2,7%-125cm3:337,5g

B. H péla tov vepod mov avticTtoryei oe dyko 125 cm> Oo eivou:

m=p-V=1%-125cm3=125g

To opuktd Potitng mov
vrapyel ko otnv EAAGSa
o€ ONHAVTIKEG TOCOTNTEG.
To opuvkTd aUTO mePLEXEL
Al,O; (chovpiva) amd 1o
omoio mapdhyeTon pe mAe-
kTpoAvoT To apyiro (Al) 1
aAOLpIVIO).




1.4. Aropa, Mdpia xou 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
OVYKEVIpWpEVN o éva oAU
JKp6  ydpo mov  Aéyetau
mopnvag ko pépel  Oetiko
nAextpixo goprio. I'ipw amd
OV TUPHVA TTEPLOTPEPOVTXLL
T NAEKTPOVIQL. »

Niels Bohr (1913)

«Taa  nlektpovia  kivovvrou
oe  kabopiopéves  KUKAIKES
TPOYIES YUPW Ao TOV Tuphva,
7oV ovopalovral oTifades.»

1.4 Atoua, Mopla kat lovta

Ta cdpata amotelobvtot ovvnBwG oTd GTopa 1} HOPLX 1) LOVTA 1) GLVILAGHOVG
QUTWV.

Atopo eivor o ToAD pikpr} dopr tng VANG mov amotedeital otd évav mu-
priva Beticod poptiov yOpw atd tov omoio Ppickovtor nAektpovia. To dtopo
elvo NAekTpLKd ovdETEPO, YIATL TO GUVOALKO apVNTIKO POPTIO TWV NAEKTPO-
viwv tov eival ioo kat’ ardAvTn TIr pe To BeTikd Qoptio Tov TLPTVA.

Mopro eivor pro ToAD pikprn dopn tng VANG, mov amoteAeitan amd dvo 1
TEPLEGOTEPA ATOHA TOL OTTOLO ELVOXL GUVOESEPEVOL PHETOED TOVG e SUVAELG, (DTTE
vo toteAoOV OAa pali éva eviaio ovykpotnpe. To popro Sev eivon poptiopéva
Yl tOTEAOVVTOL OUTTO ALTOWNL TTOV €LVOL OVOETEPU COPATIOLX.

I6v eivon pior ToAO pikpn) @optiopévn dopn tng OANG ov TpokvITEL oo KA-
TTOLO ATOWO 1) KOOOPLOPEVA CUYKPOTHHATX ATOPMY GLVOEdEPEVOV HETAED TOVG
e SLVAYLELS, OV TO ATOHO 1] TO CLYKPOTNHA ATTOPdAAeL 1) TpooAdPel éva 1) Te-
pPLOGOTEPA NAEKTPOVLAL.

1.5 Aopn Tov atépov

O 0pog «ATOHO» TPOEPYETAL QTTO TOVG oPXOLOVG PLAOGOPOLG ANpOKPLTO KoL
Agbkutmo mov «mwpoerTeYov» TNV VIAPEN TOL TOV 50 ALV T.X. XTIG PXEG
oV 190V au@va 0 Ayyhog xnpikodg Dalton enavagépel 6To tpookrvio Tnv (@i-
Aoco@ikn) amon tov Anpodkprtov. ZOpQwva pe TNV atopik Bewpio tov Dalton
(1808), n VAN arotedeital otd ATOpHA T OTTOLAL elvarl GLPTTOYT] Ko adaipeta,
dev pmopovv va dnpovpynBovv o0Te v kAT TPoPoLV Kat AapPdvouy pépog
oTLG SLOUPOPES XNILKEG OVTLOPAGELS.

To 1897 o Thomson avak&Avye tnv OIAPEN TWV NAEKTPOVIOV GTO ATORO
WG HLKPOCKOTLKY COHATIO e GTOLYELOOEG ALPVNTLKO POPTLO KoL Alyo opyo-
tepa (1898) avak AP TNKAVY TA TTPWTOVIA WG HIKPOOKOTIKA cwpaTidio OeTicon
@optiov. MaAlota, yia va eExc@aliotel ) AeKTpLKT] 0LdETEPOTNTA TOV ATO-
HOV 0 aplOPOG TV TPWTOVIKY Ge évar ATopo Do pémel va elvan ioog pe Tov
aplOUO TV NAEKTPOVIWV TOV.

To 1911 o Rutherford amédei€e 6tL 1 pélor Tov ATOPOL elvarl GLYKEVTPWOHEVT)
o’ €vat TOAD PLIKPO XMOPO TTOL AEYETOL TTUPTIVOLGS.

H avoxdAuym tev umoatoplkdv cwpatidiov avolEe To dpopog yio tn do-
TOTWOT) VEWV ETOVOCTATIKOV Bewplodv yia tn dopr Tov atopov. H cdyyxpovn
ELKOVX YLt TO ATOpO elval 1) €Ng:

H pélo Tov atdpov eivol GLYKEVIPOHEVT) G €Va XDOPO TTOL OVOHALETOL TTU-
privag. O muprvag cvykpoteiton artd mpwtovia (p), Tov épouvv Betikd nhe-
KTPLKO popTio, ko otd ovdétepar veTpovia (n). Ztov x®po YOpw otd Tov Tu-
priva. vpyxovv ta nAekTpovix (e), Tov PEPouv apvnTikd NAEKTPLKO PopTio.
Ta atopa eivor nAextpicd ovdétepa, KBWG T TPWTOVIX Kol TO NAEKTPOVLA
éxovv avtifeto oToLyelddeg NAEKTPLKO PopPTio Kt 0 aPlOpPOG TV TPWTOVIDY
elval loog pe Tov aplBpd Tv nAekTpoviny.
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Yroatoptkd copatidta kot facitkd XapaKTnploTIKE TOUG.

IMivoxkog 1.3
Sopatidio  Zopforo  Mdala (kg) doprio (C)
H\ektpovio e 9,1094 x 10731 -1,602 x 10717
[pwtdvo p 1,6726 x 1077 +1,602 x 107"
Netpodvio n 1,6749 x 1077 0

1.6 ATtoplkOg kol Madllkog aplOuog - lootoma - XTol-
XELO - ATOPLKOTNTO

‘Eva dropo kabopiletor arrd dvo aptbpovg, Tov atopikd apldpd Z kot 1o palikd
aplOpo A.

Atopikog aplOpog Z eivar o aplBpog Tov TpwToviov 6Tov TupHVe TOV
O TOHOV.

Malukog aptOpog A eivat o aplBpog twv vovkAeoviov, Sniadn towv tpw-
TOVIWV KaL TWV VETPOVI®V, GTOV TUPHVAL EVOG ALTOHOU.

Iootoma ovopdlovTal To. ATOHN TTOL £XOLV TOV L8010 aTopLKO aplBpd Z Ko
dropopetikd polikd aplbpo A.

Ttoyeio elvoll TO COU TOL QUTOTEAELTOL ATTO ATOHA e TOV I3L0 ATOLKO
aplOpo. ZvpPorileton pe éva ypappo (kepoiaio Aativikod) 1 pe d0o ypayppoto
(éva kepahaio Aatvikd ov akoAovBeiton otd éva pikpd AaTviKo).

O A png cupPoriopog yo éva dtopo X eivor o e€ng: ?X (6mov Z o ato-
HLKOG TOL aplBpog kat A o paltkdg tov aplbpoc.

To &topo eivo NAekTpLK® OVSETEPO, ETOHEVAOG O ATOHLKOG aplOpog Kabo-
pilet ko Tov apldpod twv niektpoviwv tov. ILy. 610 dtopo Tov o€uydvou dAa
Ta ropa éxovv Z = 8, dnAadn ditabétovv aTov uprva 8 p, evd 0 aplBpdg TV
nAekTpoviev Tou eivar emtiong 8. O cuPPOALOHOC TV ATOPWV TOL 0ELYOVOU El-
v gO . Ta &topa tov OBeiov (14S) éxovv Z = 16, dnAadny Stabétovv dAa 16 p ka
apa 16 e.

Ioxver: A = Z+N (0ov N 0 aplBpog twv veTpovinv Tov atopov). O aptBpog
Twv vetpoviov N oe éva Atopo mtpoodlopiletal Eppeca He TNV Paipect) TOV
atopkot apldpod Z (apbpodg tpwtovinv) ad tov polikd aptbpd A (apbpog
TPWTOViV kot vetpoviov pall): N = A - Z.

Epappoyn 1.3

‘Eva &topo @Bopiov supPoliletar wg '3 F. Motog eivon o atopikdg aptdpodg, o pot-
(1k0g aplOpoC, 0 aplOPOC TV TPWTOVIWVY, TOV NAEKTPOVIOV KOL TOV VETPOVIOV
TOU;

Avon
Am6 to oupPoriopd kataraPaivovpe 60T Z =9 ko A = 19. Emopévwg o aptb-
HOG TV TPWTOVIOV KL TWV NAEKTPOVIWV TOL eival {6og pe 9, eved o aplBuog
TV veTpoviwv Tov eivar N =19 -9 = 10.

HAgxtpovio
Joseph John Thomson (1897)

IIpwtovio

H avakdivyn tov mpwto-
viov pmopel va amwodwbel
KUPLOG OTIS epyacieg Twv
Eugen Goldstein 1886 xau
Wilhelm Wien 1898. To
ovopa «IIpwtovio» amd Tnv
EAMnvikny Aé€n  «IIpodTog»
ogpeileton kot ThoO TUL-
Bovotnta otov Rutherford
(1920).

Netpovio
James Chadwick (1932)

To TpwTOVICL KoL TaL VETpo-
VI, G CVGTATIKA TOL TTL-
priva, Aéyovtar kot voukAe-
ovio.

2X

2TNV TPAYUATIKOTNTA O &v-
Opakag éxet 16 (!) yvoora
wotona amd °C péypL 2C.
Abo pdvo amd avtk 2C Ko
BC eivan otabepd.
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H Omapén twv poplov éyive
arodextr amd moAlolg xn-
pikovg Non amd TG apyég
Tov 190v awwdvae pe Paon
Tovg vopoug tov Dalton. I1é&-
VTWG, 1) TEALKT arddel€n tng
omap€ng touvg éywve 1911
oo tov Perrin.

Adyw tng moAU puKprjg Tov mu-
KVOTNTAG K TG [ avaple-
&dtnrds Tov To oTowyeio Ao
(He) ypnoworoueitar wg aépio
TApwons o€ agpomAola.

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 &topa Tov dov GToLyelov propov va dtxépovv 6Tov apldpd Twv ve-
tpovinv. Etol, ta dibpopa dropo avBpoka C pe Z = 6 pmopodv va £xovv
aplOpo vetpoviov N = 5,6,7 1} 8 ko eTopévVwg £xouv dtoupopetikn) palo (1oo-
torna). Ta Sidpopa LodTOTTO G Vet OTOLXELD AUTAVTOVTL O SLOUPOPETIKES ALVOL-
Aoyieg otn @oon. ILy. otn @von o avbpakag amavtdtot Kupinwg (o T0o06TO
Ttepinov 99%) pie o woToTo 12C.

Y Kool oToLyelor Tow ATop cLVOEovTaL PeTa&d TOvg oXNHATIlOVTaG HO-
pro. ILy. To v8poydvo eppaviletal ot OO e T popYPT| Hoplwv Kabéva ard
Ta omolo amotedeiton od dvo dtopa H evopévo peta€d toug pe pe .oxvupEg
dvvapeis. o To Adyo avtd To Vdpoyodvo avaypagetor wg H.

Ta popla TV SlopopwV YNUKOV oTOLXEL®V TOTEAODVTOL OTTO ATORX e
TOV 1010 ATOpLKO aptOpd, A G Sev amoTeAovVTOoL TAVTOTE OO TOV S0 aplOpd
atopwv. Me Baon Tov aptBpd twv atopmy mov artaptilouyv To HOpLO VOGS OTOL-
xetov ta yopoktnpllovpe ©G LOVOXTOHLKA, OLATOULKA, TPLATOHULKA KTA. GTOL-
Xetat.

AtopikotnTa evOg GTOLYElOV eivat 0 aplOpPOG oL el Vel atd TOCK ATO
GLYKPOTELTOL TO POPLO VOGS GTOLYELOV.

' N\

Movoartoptkd, 0nwg eivor ta evyevr) aépio: He, Ne, Ar, Kr, Xe, Rn kot ta
péTalda o€ katdotaon atpov. Eniong, wg povoatopikd ypapovtal To 6ToL-
xela Beto (S), avBpakag (C), kot pwcpdpog (P).

Awatopikd otolyeio eivon ta e€ng: Hy, Oy, Ny, Fy, Cly, Bry, L,

Tprotopiko eivar to 6Cov (Os).

1.7 Ta&wvounon tng vAng

Onwg eidope oTIg TPONYOUHEVEG EVOTNTEG TA TOAD HIKPA CWHATISIX TNG VANG
OTWG TPWOTOVLA, VETPOVLLL, NAEKTPOVIX EVOVOVTOL Kol Sptovpyoiv o cOvOe-
TeG QOHEG OTWG ATOHL, HOPLAL, LOVTA JLE LOLOTNTEG EVTEAMDG VEEG TTOV OEV LITPY LV
ota dopkd Tovg ovoTatikd. I Tapddetypoa T eaptipata evog poloylod
gxouv kamoleg dLotNnTeg T0 KaBévar aAAG OAa pall cuykpoTolV piar véx Sopr,
TO POAOL, TTOL €XEL TNV WOLOTNTA VAL HETPA TOV XPOVO, HLA LOLOTNTA OTTOAVTMG
Eévn pe TIg OLOTNTEG TV EEXPTNHATOV TOUL.

H 0An éxel v eyyevn WotnTa va avtoopyavaoveton!!!

Mo Stk pitr) dopr} 0TS ATOHO, HOPLO, LOV OVOUALETAL HOPLOKT] OVTOTNTO
(molecular entity). O Stapopetikdg palikog aptOpog peTaED ATOP®Y pe Tov 1dLo
atopikd aplbpo dev Bewpeitar otoryeio didkpiong dniadn ta todTomar dtopa
Bewpovvtal Twg avrjkovy otnv idia poprakt ovtotnta. To idio toyvel kol ota
HOPLAL KOl GTA LOVTO 0TV 1) SLPOpd 0pelleTol oTOV SLAPOPeTIKO aplOpod ve-
Tpoviwv peTafd TuprveV pe loovg aplBpovs TpwToviny.

370 emopevo eninedo opyavwong TnNG VANG TA ATOPX, LOPLAL, LOVTOX GUVEV®D-
vovTal pe Stxpopoug TPOTTOLG divovTag KavoLpyLeg dopég, Ta kabapd copata
(xnuucég ovoieg, chemical substances) ko T piypota (mixtures).
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KaBoplopéva copata ovopdlovTol Toe GOPNTA TTOL TPOKVITOUV otd TN
OLVEVMOT] HOPLIK®OV OVTOTHTWV pe KaBopilopévoug Tpomoug.

Miypoto ovopalovtol Toe GOHATA OV TPOKVITOLY ot T GUVEVWOGT) HO-
PLOLK®OV OVTOTHTWV e TUXALOVS TPOTTOVG,.

Ta kaBoplopéva cOpoTo SLakpivovTal Ge GTOLYELX KoL XTHLKES EVOTELG EVD
TO LLYHOTOL O OPLOYEVT) KOL ETEPOYEVT).

Ttoiyeio elvol TO COU TOL TOTEAELTOL ATTO ATOHA e TOV I810 ATOULKO
aplOpo.

Xnpikn éveon elval To COUM TOL WTOTEAELTOL ATTO OHOLEG PHOPLXKEG OVTO-
teg (OpLar) 1) Opota, ovdétepa, doptkd emavolopfovopeva, cOVola popLo-
KOV OVTOTHTWV TTOL TOTEAOVVTAL OO LOVTAL XTIV TEPITTWOT) TOL OL HOPLXK-
K€G OVTOTNTEG elvall HOPLX 1] €VWOT) OVOUALETOL HOPLOKT) EVE GTNV TEPLTTMOOT)
TOV LOVTOV LOVTLKY.

Opoyevég piypa ovopdletal To piypa 6To omoio dev propovpe va dtokpi-
VOUE SLOUPOPETIKA HEPT) HE YURVO HATL 1) OXKOHN KO HE TT) XPT)OT) €VOG aTA0D
pikpookoriov. Ta opoyevr) piypoto ovopdlovtol Kot StaAdpoarta.

Etepoyevég piypa ovopdletal T0 HiypHo GTO 000 HITOPOUpE Vo dlokpi-
VOUE SLOUPOPETLKA PEPT) HE YOUVO HATL 1] OLKOWT KoL e TH XPHoT) VoG atAol
HLKPOGKOTTLOV.

OL 6poL «OpHOYEVEG» KO «ETEPOYEVEG» OeV elvarl tOALTOL AL eEapTOVTOL
amtd 1o eldog kat o péyebog Tov plypatog.

JuvomTika, 1 TaEvopnen g VANG propel var arrodobel pe To TapaKAT®
Sy popipoc:

2

~

| }

KoaBopropéva copota Miypata

| |
! } ) }

Ytoxeio XnHikég EVOGELG Opoyevn Etepoyevn
H, , Fe H,0 , FeCl4 alatovepo A&/ vepod

SOHQOVL HLE TO TTOPATTAVE OL XTHLKEG OLGLEG EXOVLV TTAVTA TNV L GVGTACT)
aveEPTNTO OO TOV TPOTTO TAPACKELNG TOVG. XOUPAKTNPLOTIKO TOLG elvo OTL
N obotoot Touvg propel va amodobel amd éva xopakTnpLoTikd XNpikd TOTO,
m.x. H,O.

Ta otouyeia eival oL TAOVGTEPEG XNILKEG OVGLES AITO TIG OTTOLEC ATOTEAEL-
T 1) OAN ko orroteAovvTon 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 YyVOOT& OTOL-
xela eiva 118. Ta otouyeio
IOV €XOLV AVLYVEVLTEL GTN YT
poli pe oquTé TOL VLY VED-
TNKAV GE QOTEPL, VEPEA®D-
pota ko couvmepvoPo oo
T QAOPATA TOUG aVEPYO-
vtal oe 98 (atopikoi opld-
poi 1-98). Zto péAdov iowg
ot aplBpol avtoi vo peyoded-
oouv.

810 aToptko aptdpo), aveEaptnta av oxnpatiCovv popia (O,) 1 amoteAovvron
amnd atopo (He, nAto). Zrpepa, eivar yvootd 118 otouyeior amd to omoio povo
TaL 88 LILAPYOLY GTN PUOT) EVA T LITOAOLTX TTapacKeLALOovVTaL TeXVNTAE. To pi-
KPOTEPO Lotk pLtd COHATIO EVOC GTOLYXELOV TTOL WITOPEL VoL XOPAKTNPLOTEL pe
To Ovopa Tov aTolyeilov eivor To dtopo. Av Bélovpe TavTOY POV Vo elvarl ko
otofepod TOTE elval TO PHOPLO TOL GTOLYELOL. T EVYEVI] AEPLL TO ALTOHO Elval
TOLTOX POV KO HOPLO.

O poprokég evooelg amotedovvtal amd éva ldog popiwv ta omoio dn-
HrovpyoLv éva kalBopd copa. To ATOH TTOV GUUHETEXOLY GTO CYNUATIGHO TOV
poplov avikovv oe Vo 1) TepLocOTEPa oToLyela dnAadr) oe k&be popLo vITp-
XOLV ATOH pe SLoOopPETLKOVS aTopLKoUG aptBpots. To poplo eivor to pikpo-
TePO JLOKPLTO COPATIO PG KOXBOPLOPEVNG XMHLKNG £VOOTG OV PITOpPEL var
vrapel eAevBepo, kal vo ovopdleTal OmTwg Kot 1) XNptkn ovsio. Hapadeiypoto
poplak®v evooewv eival: H,O, NH;, CO, Kk.ATT.

Ol 1oVTIKéG VOO ELG TOTEAODVTAL OTTO OETLKA KOl oLp VI TLKA LOVTOL EVWOHEVOL
HETOED TOUG pe P Kaboplopévr avadoyio (Likpdv akepaioy aplOpumv) oote
TO GUVOALKO POPTIO TNG EVWwOTG var elvat Pndév.

Ta Oetiké 1OVt ovopdlovran korttovro (m.y. HY, Na*¥, Fe?*) xau ta apvn-
TiK& WovTa ooviovta (.. Cl7, 02_).

O xNpkdg GUHPOALGHOG TOV LOVTIKDV EVOGEWV ELVaLL OTTWG KoL TWV HOPLAL-
KoV dnAadn dev eppaviCovran ta nhektpikd goptio 1.x. NaCl, Al,(SO,); k.Am.

H duapBpwon twv 1OVTwV TaploTAVETAL GTOV TOPOKAT® TLVAKL:

Iovta

4 18

Katovia Aviovia

| |
! 1 ! 1

Movoatopikd  IToAvotoptkd Movooatopikd  IToAvatoptkd

Na*, Ca?* NH, Cl-, s* NO;, SO2~

Av dixoTdoovpe pa YNkt ovoio o€ otolyeio fplokovpe Tavto TV ido
avoroyio paldv petald twv otolyelnv aveEdpTnTa Ao TNV TOGOTHTA KOL TOV
TpOTO mapackeLvng tNnG. ILy. To vepd amoteleiton amd popiar Hy,O dnhadny dvo
atopo H xou éva atopo O evopéva pe cuykekpipévo Tpomo. O cuvdvacpog av-
TOG avtiotolyel oe évwon pe avaroyia palov 1: 8 ko pdAoto aveEdptnta
av 1o Pplokovpe otn QOGT 1) TO TAPACKELALOVHE He SLAUPOPES XNHLKES AVTL-
dpdoeig. Mia GAAN ynuikr évoon eivar 1 kown Layapn pe tomo CioHypOq1,
dnAadn) 12 artopa C, 22 atopo H xo 11 dtopa O evopévo peta&d Toug katd
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évar Hovadlkd Kol TepLTAoko TpoTo. e avtifeon pe Ta oToLXElR, Ol XNHLIKEG
EVOOELG HTTOPOLV Vo dlxoTTaoToOV 6e GAleg amAovotepeg kabapég ovaiec.

Ta piypoto eivar pn kaboplopéva copata, vALKE dnAadr) mov n cbotact
TOUG HITOPEL VO SLaPEPEL AVAAOYCL [LE TOV TPOTTO TTAPATKELTG TOVG 1] TNV TTPOE-
Aevor) Tovg. AmotelovvTal otd dV0 1) TEPLEGOTEPA GTOLYELN 1] XTHLKES EVAOOELG
Kot T Sthpopa cuoTaTikG Ptopel va elval opatd 1j 0xL. ‘Etol oe éva motript
vepO Ptopovpe va SLahDoOUpE Eva 1) TEPLEGOTEPR KOLTAALAL {Ayapng KoL va
POk LYPeL Eva SLopavég LYPO ALyOTepo 1} TeplocdTepo YALKO. Miypa eivor ko
T0 BohaeooLvo vepod ov amoteAeiton amtd vepod péoa oTo omoio eivat dtohvpéva
dibpopeg ovoieg, m.x. ardtt (NaCl), O, ktA. To Oxdacovo vepod éxel Swagope-
Tk ovotaon and Odlacoa oe Odhacoa, SnAadn éxel peTaPANTr TEPLEKTIKO-
TNTX OTIG SLAAVPEVEG OVGLEG TTOV TEPLEYEL.

Ta opoyevn piypata éxovv Tnv idlx cvGTACT Kot TLG idLeg OLOTNTEG G OAN
TOGOTNTA TOVG KOl GTAL OTTOLOL OEV HITOPOVHE VO Lotk PLVOURE TX GO TATIKA TOVG
pe yopvo pati. Etol éva motrpt adatdvepoL TTpETeL v TO SOKIUAGOUHE Yot Vo
dolpe OTL mepLéyel Ko ATt eivor Oe TO L0 AAPLPO ATTO TNV TPOTY HEXPL
NV Televtaior YOLALX. ATTO To CUGTATLKA £VOG SLADHATOC, €Kelvo TTOL €xeL
TNV 8L PUOLKT] KATAGTAGT] L QLTI TOL SLAAVHATOG Ko PplokeTol o peyodD-
TepT avaroyio, ovopaletal SLAHTING, EVH TA LITOAOUTA GLGTATIKA TOL OVO-
palovton draxhvpéveg ovoieg. o mapadetypa oe vdatikd Stdhvpo Loyopng
TO vepO elvar 0 dradvTNg ko 1) Looxapr eivan 1) Starhvpévn ovoio.

Ta droehdpata Ta€ivopodvtal o HoplaKd SLHADPATA KAl G LOVIIKK N
nAekTpolvTiKd Srtoahvpota. Xt poprokd Stadbpata 1 dStaehvpévn ovoia ei-
VoL 6€ HopPn Hoplwv, T.X. 6TV Tepintwomn Stadvpartog (dyopng 0mou 1 dtaxdv-
pévn ovoia amoteleiton amd popia Ci,HypOqq. ZTar tovTikd Stadbpata 1) dia-
Avpévn ovoia Pploketal e tn poprn OVTWV, m.x. ditdAvpa NaCl cto omoio 1)
Stodvpévn ovoia Ppioketal pe T popen twv 1Ovtwv Na™ ko ClL™.

3+ 5+ 0 o
2%
MOpIOB;IEPOU 3__@ d

€
)
KpuotaAhhog NaCl CQD

E@udatwpévo avidv xAwpiou

To ahatdvepo mpokOITTEL e
S1AvoT Tov KoLvoL paryelpl-
KoV aAatog (NaCl) oe vepd.
Y10 Stdhvpo owTd TO VEPO
elvon 0 dahvTng kot To NaCl
1 Strhvpévr ovola.

Ov meplocOTeEpeg  YMULKEG
avtdpacelg  yivovtar oe
S dpara.
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Ti «avamvéovv» ta Ydpia oty
Ocdlaooa;

Bpdyio amd ypavitn otnv
IMotayovia tng XiAfg. Amo-
TeEAOVVTOL KUPLWG amd KpL-
otaAlikn aupo (SiO,) ko
orovpiva (ALOs).

O OYNHOTIONOG CPALPLKGOV
oTayOveV oe éva LYPO OPEl-
Aetou o€ pio onpavTikr WLo-
TITO TV LYPOV TTOL AfyeTarl
ETTLPOAIVELOLKT) TROT).

To onpeio Bpacpot evog cw-
potog e€aptatal amd TNV
(atpoosoupikn) tieon. Etot,
m.x. To vepo (H,0) Bpdaler
61ovg 100 °C oe mieon 1 atm.
Otav 1 micon ehattodveral
(7.x. oo Ipahéue) To onpeio
Bpaopot pedvetat.

Toa eTepoyevi] piypota eival avopolopopga, dniadn dev éxovv tnv idio
o0GTACT GE OAN TNV TOCOTNTA TOVG, 0€ TOAAEG dE TEPLTTOCELS PHITOPOVHE VO
dtakpivoupe ta empépovg ocvotatikd Toug. ILy. av avapiovpe vepd pe Aadi
TPOKVTITEL EVOX ETEPOYEVEG PLYHA GTO 0TTolo Stk pivoupe dvo PACELS, TN PACT
TOL AadLoU TTOV €XEL PHLKPOTEPT) TTUKVOTHTO KO ETLTTAEEL KOL TT) PAOT) TOL VEPOL
7oV Pploketal amd KAT.

1.8 Kataot&oelg tng vAnG

Ta L& popo COPATA TTOL GLVIGTOVY TNV VAT ATAVTOVTOL, XVAAOYX LE TIG CUV-
ONkeg Oeppoxpaciog Ko TECTG, O TPELG PUOLKES KATAOTAGELS, TN OTEPEX (S)
v vypn (1) ko v aépua (g).

STePEd ELVaL T COPATO GTO OTTOLAL T OOPLKX TOVS GLOTATIKA (A TOH, HO-
pLae 1) LOVTO) avamTOGGOLY HETOED TOVG LoXLPEG aAANAeTdpdoELg kKal KLVoL-
vTol A&l To YOPw amd TG BEaeLg TOUG pe amoTéAeapHR va £xouV KaBopLopHEVO
oxNHo KoL 6YKO.

Yypd& eival ta copato ot 0moio T SOPLKA TOUG GUGTOTIKY AVOTTTOGGOLY
HeTaED TOUG HETPLWG LoYVPEG OAANAETOPACELS e ATTOTEAECH VA KLvoDVTaL
oxeTikd ehevBepa. Etot éxouv kabopilopévo dyko, dev éxouy opwg kaboplopévo
CXNHO.

Aépra eivol Ta cOPATA oTA OTTOLR TAL QOHLKA TOVG CLOTATIKG (X TOpA, HO-
pLo) avorttbooouvy petakd toug acBevelc arAnAemidpaoelg (TpokTikd opeAn-
TEEG) HE TOTEAEGHA TNV OHOLOHOPPT Kivion mpog OAeg Tig katevBuvoels. Ta
aépla dev éxovv ovTe Kaboplopévo oxnpa, ovTe YKo, KatalapPdvovtag olo-
KANpo Tov 6Yko Tov doyelov PHEGA GTO OTTOLO TTEPLEXOVTOLL.

Me petafolr) twv cuvOnkov kot 1diwg Tng Beppokpaciag, Ta didpopa cw-
HOLTOL LITOPOVVY VoL LETATPATTOOY oUtd TN P @UGLKY KatdoTaoT otnv GAAT. Etol
7.X. TO vepd oTovg -5 °C eiva pe tn popen otepeot (mayog). Me tnv adénon
g Beppokpaciog otovg 0 °C o mhyog petatpénetal oe vYpO (THEn), evod ToLg
100 °C petatpémetal oe VOPATHOVS (EaépwoT). AVTIOTPOPQ, HE TN CLVEYT] el-
won g Oeppokpaciog oL LEPATHOL LYPOTTOLOVVTAL KL GTI) GUVEXELQ GTEPEO-
motovvton (mtr€n). Now onpelwbel 6TL Ko GTIG TPELG AVTEG PUOLKEG KATAOTACELG
(mayog, vepo, vdpartpot) Ta dopikd cvoTatika eivar Ta idto (poproe HyO) ko
TO HOVO TTOL dLopépPouv elvar oL aAANAemdpacelg peTa&h TOVG TOL £XOUV WG
QOTENET PO TNV TEALKT] EPPAVIOT) TNG DANG. Ot cAANAemIdpAoElg qUTEG emtnpe-
alovtal oAb amnd 1 Oeppokpacio.

Ka&Be éva xaBopiopévo ocopo €xel pio oetpd amod OLOTNTES TOL XXPOKTNPL-
CovTa g PUOLKEG 1) XTHLKEG LOLOTNTEG.

Ot puoikég 18iotnteg eivon ouviBwg petproipeg WiodTnTeg (oTabepég) mov
oxetilovTal ATOKAELOTIKA [ PHiot CUYKEKPLUEVT) OLGLA. € QUTES KATOTAGGO-
vtau To onpelo THENG (n Beppokpacio 6TV omola Ael®VEL Eva 6TEPED CONPX),
T0 onpeio Ppacpot (n Beppoxpacio otnv omoia Ppalet éva vYpO), 1) TUKVO-
T KTA. Me Bdon Tig puoikég 180N Teg Hropoipe vo Sk pLVOLE TT.). oV €va
pétaddo eivon o oidnpog (Fe), o &pyvpog (Ag) ktA. Ildvtwg, oe dAeg TIg TTEPL-
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TTOCELG EKINAWOTG PUOLKDOV PULVOUEVOV deV XALOLOVETAL 1] XTILLKT] 60OTOGCT)
TOL COUATOG TTOL AapPavel pépog. ILy. pe Tnv eEqTion Tov vepol €XOUNE TN
petatpont) tov H,0 (g) oe HyO (1) ko  cvotoon tev popiov pével i idia,
amAd all&lel n puokn katdotoot. H Sidhvon tov NaCl (yAwprodyo vatpio,
TO KOLVO HOYELPLKO OXANTL) OTO VEPOD elval ETLOTG VAL PUOLKO POULVOpEVO.

Ot xnuikég OLOTNTEG PG TANPOPOPODV TO TTOG Uit GUYKEKPLUEVT) OLGLo
QAANAETIOPa e AANES XTHLKES OVGLEC KOl €XOVV WG TOTEAECLOL T LETATPOTTT
™G o€ GAAeg XNpLKéEG ovoieg peTafaAlovTag T xnuikr tng ovotaot. Etol to
Na (vatpro) mov éva porako pétarro avidpa Piota pe to HyO mapdyovtog
NaOH xou aépro H,.

H @uoikr] katdoTtooT ToV XNHIKOV 0UCLOV PHITtopel va elval oteper], bYpN 1)
aépla. LTIG Kavovikég ouvOniKkeg Ta meploodTepa oToLyela elvar oTeped (OTTwg
X TA LETAAAQ), OO elvor LYPA, TO BPOLO KoL 0 VOPAPYLPOC, KOl PEPLKE elvarl
agpLo.

OL LOVTIKEG XTULKES EVOTELG ElVaL OTEPEES EVE OL OPOLOTTOALKEG ELvall GLVT)-
Owg vypég i aéplec.

Yypd Srohbpota eivol To StedAbpata oto omoio 0 dStxAvTnG eivat éva vypo
Kot 1) Stadvpévn ovoio prtopet va elvat vypr, otepen 1) aéplo. Xt LYPE SLaA -
pota, o SthvTNG eivar ocvvBwg To vepd A& pmopel va elva Ko i GAAT
ovalia, dLaPopeTiKn ard TO VeEPO, OTWG TO oeTOV, 0 abépac, 1 Peviivn, To ot-
vonvevpa (CH;CH,OH) xTA.

Aépra Sroddpata eival Staddpata pe SLtAOT aéplo OTTWG TT.X. O OLTHO-
oQALPLKOG aEPOG TTOL atoTeleiTal artd alwTto (N,) ov Bewpeiton o drahdTng,
o&vyovo (O,), dio&eidro tov dvBpaka (CO, kot GAAX aéplo G PIkpOTEPEG arva-
Moyiec.

Trepedt SIOADHOATA ELVOL TX KPAPOATO TWV HETAAAWV TT.X. TX HETAAALKA VO-
piopata ot omoia Stpopa pétarla, .. xahkog (Cu), apyvpog (Ag), xpvoodg
(Au) kTA. eivon Staomappéva pe opoyev) TPOTO GTO S0 VOHLOHAL.

Ot petaforég mov oupfaivovv ot gvon ovopdlovtol gatvopeve kot da-
Kplvovtol 6e QLOLKA, XNHIKA KoL TTUPTVIKA.

PUGIKE PALVOHEV eival TAL PULVOpPEVX GTX OTTolxX OeVv €XOUHE pHeETAPOAT
TOV XTHLIKOV OVTOTHTOV EVO XTHIKE QOLVOPEVL £LVOLL TA PALVOPEVO GTOL OTTOL0L
oupPaivel peTafoAn XNIIKOV OVTOTHTOV. 2TX TUPTVIKE QALVOUEVA £XOUVLE
petoPfor otovg muprveg (ahdoyn atoptkot 1 ko polcot aplbpov) k&t wov
dev ovpPaivel GTA GLOLKA KOL XHLKO OOLVOHEVAL.

1.9 MMepleKTIKOTNTEG SLOAVPATWY

Baoko xopoknpLlotikd TV SLOAVHATOV elval 1) TEPLEKTIKOTNTA TOVG TTOL HOG
divel TAnpogopieg yia tnv avaroyio twv depopwv cuoTatikdv tov. Iloto-
TIKQ, Vol SLAAVPOL e JLIKPT] TTEPLEKTLKOTNTA G& it SIXAVHEVT) ovGior Aépe OTL
elvor apatd Stehvpa oe avtiBeon pe éva mukvo dtdAvpa ov Sabétel peydin
TEPLEKTLKOTN T O it StxALpévT ovaia.
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MoAowdtepa ot xnpeia
emedn} n évvola Tov Pépoug
nTav  axpeiaotn, 1N AéEn
«Papog» xpnoytomotodvTay
ovti g AéEng  «pdlo».
Inpepa n MeEn Papog pe v
évvola NG paldag telvel vo
eEahelptel aAAd dvoTLXOG
TOUPOPEVOLY  KOITOLEG  €K-
PPACELC.

Aépe «ITEPLEKTIKOTNTA OTA
ekatd Papovg xat Oykov
(% w/v)» ovti Tov 6WoTOL
«TEPLEKTIKOTNT GTO EKATO
palag kat’ 6ykov (% m/v)».

H meplextikdtnTa evog S hOPaTog ek@paleL TNV TOCOTNT HLXG OLOAVE-
VNG ovoiag Tov mepLéyetan oe oplopévn mooodtnta dtoehdpatog. Etol, n mepie-
KTIKOTN T £vOG SLtahOpatog Layapng dev e€apTdton otd TV ToGOTNTR TOL k-
AOPOTOC, oA oG eKPPALEL TTOGOTIKA TNV «YALKOTNTA» TOL SLADHATOG G
oxéon pe aAAa Sroddpata Loyapng (660 peyorhOTEPN 1) TEPLEKTIKOTNTA EVOG
drodbpatog Layxapng T660 Mo YALKO eival, aveEaptnTa otd TNV mocoTNTA
Tov). Baoikol TpomoL ékPpaong TNG MEPLEKTIKOTNTAG VOGS dADHATOG glvart
oL e€ng:

1. IleprexktikoTnTa 6T £KATO KOUTd P&pog (% w/w). Exppaler tn pélo tng
Srodvpévng ovoiag (oe g) ava 100 g dteddpatog. ‘Eto, m.y. éva Sidhvpa
NaCl 5% w/w mepiéxet 5 g NaCl (Stxdvpévn ovsing) ava 100 g Staddpotog
(ta vroAoa 100 - 5 = 95 g eivon 0 Sradvtng). Kat’ avaroyia ta 200 g Tov
idov Sahdpartog mepiéxovv 10 g NaCl ktA.

2. IeprektikdtTnTa 6T €KXTO Papovg kat’ oykov (% w/v). Exepalet t
pala tng dodvpévng ovoiag (o g) avé 100 mL Siaddpartog. Etot, éva Sud-
Avpa NaCl 5% w/v mepiéxetl 5 g NaCl (Stadvpévn ovoiag) ova 100 mL Stodd-
patog. Kat’ avadoyio ta 200 mL tov idiov Stadvpatog eptéxouvv 10 g NaCl
KTA.

3. IIeprekTKOTNTA 6TA EKATO OYKOU KT OYyKoV (% v/v). Xpnoipomotei-

TAL KUPLWG YL TNV EKYPACT) TNG TEPLEKTIKOTNTAG GE oEPLOL OLALAVDHATA KOl
ekppalel Tov 0yko (oe mL) evog cvotatikob avé 100 mL tov Stxddpartoc.
Etoy, 1 meplekticdtnTa Tou aépa oe O, eivou mepimov 20% v/v, dniadn ota
100 mL aépa avtiotoryovv 20 mL O,, ota 200 mL aépa avtioToryovv 40 mL
O, KTA.
XPNCLHOTTOLELTOL ETTIONG YLOL TNV EKPPACT) TNG TEPLEKTIKOTNTOG TOV XAKOO-
AoOYwV TOTOV o€ owvomvevpa. Etoin évdelén oe éva povk Al kpaot 12% v/v
1 12 BaBpov (12°) onpadivel 0T av k&wolog katavarooet 100 mL kpaciov Ba
exeL katavorooel 12 mL owomvebpatog, av katavalooet 200 mL Oo éyel
Kotavadodoel 24 mL owvomvedpatog KTA.

Y& TEPUTTOOELS TTOAD HLKPTIG TLEPLEKTLKOTNTAG EVOG GLOTATIKOV Ge éva SLdt-
AUHLOL XPICLHOTTOLODVTOL OL €ENG TPOTTOL £KPPAOTIG TNG TEPLEKTLKOTNTOG:

4. ppm (part per million) ov exppdalel T péprn g daxrhvpévng ovoiong oe
1 exatoppidpto (10°) pépn Stoeddpartoc. ILy. vepd mov mepiéxet 100 ppm e
Ca?* onpaivel 611 oe avtod TEpLéyovrar 100 mg Ca?* avé kg (1) L) vepo.

5. ppb (part per billion) mov exppd&lel Ta pépn tng Sarhvpévng ovoiog oe 1
Sioexartopptpro (107) pépn Staddparoc.

Egoppoyn 1.4

Avo vdartikd Srahdpoata Cayopng (A kot B) mapackevalovtal wg eEng.
Avddvpo A: Arochbovpe 15 g Cayopng o€ 85 g vepo.
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Ardhopo B: Atadvovpe 10 g {aiyopng oe 40 g vepoo.
ITowo amtd ta 8o droddpata {oyopng elval To 7o YALKO;

Aton
YmoAoyilovpe TNV % W/W TEPLEKTIKOTNTA TwV d00 dtoxAvpdtwv. To didAvpa A
éxeL palo 85 + 15 = 100 g ko o€ avtd mepiéxovrot 15 g {ayapng. Emopévac, n
TePLEKTIKOTNTA TOL Ot eivan 15% w/w. To SudAvpa B éxet palor 10 + 40 = 50 g ko
oe avta epéxovton 10 g Laxapng. Emopévacg, ota 100 g tov B B mepiéxovron

20 g Caxopng KoL 1 meplekTikoTnTd Tov Ba eivon 20% w/w. To diddvpa B éxel
HEYOADTEPT) TTEPLEKTIKOTNTA KoLl ETOPEVWS Bt elva 1TLo yAvko.

Egoppoyn 1.5

Avo vdatikd draddpata Layopng (A ko B) mapaockevalovral og e€nc.
Ardhopo A: Avoddovpe 10 g NaCl (poayeipicd addtt) oe vepd kol oxnpotileton
dtédvpa dykov 100 mL.

Adhopo B: Awadvovpe 25 g NaCl ce vepd ko oynpatiCetar SidAvpa dykov
250 mL.

[Towo atd to S0 drodbporta eivo To 1o aApvPod;

Avon
To SwaxAvpa A éxel 6yko 100 mL ko o€ avtd mepiéyovrar 10 g NaCl. Emopévac,
1 meplekTkOTNTA TOL Bt eivar 10% w/v. To Sihvpa B éxer 6yko 250 mL kou
oe avto mepiéyovrot 25 g NaCl. Emopévog, ota 100 mL tov B avaroyotv 10 g

NaCl xou n meprextikdtnTd ToU B eivon emiong 10% w/w. Ta 0o Sraddporta
gxouv TNV S epLekTIKOTNTH Kort &por O elvar o idto aApvpd.

1.10 AwxAvtoTnTQ

Av mpoonadnoovpe v Stadvcovpe 50 g NaCl oe 100 g vepot Oeppokpaciog
20 °C B Topatnpricovpe OTL prtopovv va dtxAvBovv povo ta 35,5 g NaCl ko
T vTOAouta 14,5 g pévouv adLalvta wg iWnpa (katakddr). Etiong, av oe 100 g
vepo Oeppoxpaciog 20 °C mpocsBétovpe mpoodevtikd toootnta NaCl Oa mo-
patnpricovpe 6Tt péxpL tnv mpocsOnkn 35,5 g NaCl Qo etéAOer tAfpng Stdhvon,
evod 1 emAéov Toootnta NaCl o katakdBetal xwpig va propet va St vOet.
Me Baon ta mtapamdve Aépe 6tL 1 dtedvtotnta Tov NaCl 6o vepd atouvg 20 °C
etvou 35,5 g NaCl / 100 g H,O.

ArxhvutotnTo opileTat 1 HEYLOTN TOGOTNTA PLXG OLGLOG OV PITOPEL Vo
dtxAvBei oe oplopévn mosdtnTo SLaA TN, KATW ad opLopéveg cuvOnkeg (..
Oeppokpaoiar).

Ta St dpata Tov mepLExovv T PHEYLOTH dLVATI] TOGOTNTX HLAG OLAUE-
VNG ovaiag oe K&toto SLaA vt ovopdlovtal kopeopéva dtaddpata. Avtifeta
StoxAdpata oL TEPLEXOLV HIKPATEPT] TOCOTNTA SLAAVHEVNC OVGLNG QTTO T pé-
ylotn duvartr) ovopdloviol aKOpPeEST dtoAbpaTaL.

O wdodxog  poALPSog
(PbLy) eivon pior dSvedidivtn
ovoior (pe kpry Srahvtod-
TNTa 6To vepo).




1.10. Awxdvrotnra 15

Me Baomn tn dtxdvtdTnTA TOLg O KATToLo LAt (7T.Y. TO vepd) ot dio-
Avpéveg ovoieg yapoktnpifovtal wg evdLdAvTEG (HeYAANG StaAvToTnTAC) 1)
dvodraAvteg (Lucprg dStadvToTnTOG).

Epoappoyn 1.6

Ye Oeppokpacio 20 °C n dxdvtotnta tov NaCl oto vepd eivon 35,5 g NaCl /
100 g H,O. N e€etdoete L O ovpfel av o€ éva motrpt wov mepiéyet 200 g H,O
npocBécovpe 100 g NaCl otoug 20 °C.

Avon
Ago0 ota 100 g H,0 pmopotv va StadvBodv to modd 35,5 g NaCl, ota 200 g
H,0 Ba prropotv va StahvBovv péxpt ko 71 g NaCl. Enopévag, Oa dtoadvbotv
71 g NaCl kou T vtodoura 100 — 71 = 29 g NaCl Qo apopiévouv adidhvta g
iCnpa.

Tevikad, oL mapdyovteg mov kaBopilovv TN SIALTOTNTA PLOG CUYKEKPLUE-
vng ovoiog elvar ot e€ng:

. ®oon Tov drahvtn. Exel mapatnpndei 6Ti ot Stdpopeg ovoieg Stadbovtan

w0l KoAOTEPQL 68 0pLopévo Stad 0T (1] opdda StadvT®V, pe TapOpoLeg alAnAe-

. 2 0 mdpdoelg petafd TV popiwv Tovg) ot oxéon pe dAlovg dtalvteg. ‘Etot,
e T , P "o . ;
£ yoe tapadetypo To NaCl Siadveton moAd ebkola 61O vepod, oA dev diax-
X 20 , ’
% g Abetan otov tetpayrwpavOpaka (CCLy).
23 107
g I
0 20 40 60 80 100 B. Oeppoxpacio. Katd kavova, n SLtAvTOTNTH TV GTEPEDY GTO VEPO QVEARVE-
6 (0)

Ta pe tnv av€non g Beppokpaciag. To didypappo mov Seiyver tn pe-
tafolr) g dtxAvtotnTog WG cvvdptnon g Beppokpaciog Aéyetar Ko-
HITOAT SLoALTOTN TG,

Avrtifeta, n StdAvTdTNTA TOV CEPiV GTO VEPO PeEL®VETOL Pe TNV avEnon
g Oeppokpaciog.

Awodvtotnta tov Ba(NOs),
wg ovvaptnon g Beppo-
Kpooiog.

Epoappoyn 1.7

H dwodvtotnta tov vitpikot kadiov (KNOs) otovg 10 °C eivon 20 g/ 100 g vepo,
ev otovg 20 °C elvon 35 g / 100 g vepo.
i. e 200 g vepoo Oeppokpaciog 10 °C mpocOétovpe 70 g KNO;. IMowa paloa
KNO; o Srordv0et;

ii. Ti Oa cvpPet av av€foovpe tn Beppokpacio otovg 20 °C;
Avon

i. Apo¥ ota 100 g vepol dtadvovton 20 g KNOs, ota 200 g vepot Oa pro-
povVv va StadvBov to oAl 40 g KNO; ko emmopévag T vitdoAouta 70 —
40 = 30 g KNO; B mapapeivouv adidlvta (g ilnpo).
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ii. Me v av€non tng Beppokpaciag n dwxhvtotnTo av€dveton ota 35 g /
100 g vepo kot eopévmg ata 200 g vepob Ptopovv va dStadvBovv To ToAD
70 g KNOs. Etopévwg, Ba Stalvbet 6An n mrocotnta KNO5 ko Oa oxnpa-
TioTel KOpeoPEVO SLdAvpaL.

y. Iieon. Fevikd, n SteAvtdTTA TOV Cepiwv 6To vepo avEdvetal pe Tnv ad-
Enon g mieonc. I'Y awtd, poAg avoioupe pio gLaAn pe aeployo ToTo OV
elva cuokevaopévo vio mieon, n Staehvtotnta tov CO, (g) oTo vepd eAat-
TOVETAL Ko To oTo appilet. [lavtwg, n petafoln tng mieong dev aokel
enidpact 0T SLALTOTNTA TWV GTEPEDV 1] TWV VYPOV G VYPOLG SLaAv-
TEG.
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Nupéva Mapadsiypata

‘ Hopd&derypa 1.1

No yapaktnpicete Tig TpoTdoelg mov akoAovBolv WG cwoTég 1} AavOacpéveg
KO(L VO ALLTLOAOYTOETE TLG QUTOVTHOELS GOG.

a. Toov 20C32+ éxel 18 nhekTpovia.

B. Eva cwpatidio mov mepiéyetl 19 mpwtovia, 19 verpdvia ko 18 nhektpdvia,
elval évor opvnTiio Lov.

y. To 1oK* éxet Tov id10 apiBpod niektpovicnv pe to 1,Cl .
6. Ta atopa g ynuikng évwong XV mpémel va éxovv Sapopetikd paliko
aplOpo.

e. Ta wooTOMO elvart dTopa TOL avijkovv 6To idlo oToLyeio.

[TPATIEZA @EMATON]
Adbon

. Zwoth. To &topo tov Ca drabétel 20 TPpwTOHVIA KL ETOPEVWS 20 NAEKTPO-
via. Me v asmoBoAr 2 nhextpoviev oynpartiletor o kaTdV ,,Cat 10
omoio draBétel 18 nAextpovia.

B. AavBoaopévn. E@dcov to cwpartidlo diabétel 19 mpwtovia kot 18 nAektpod-
vix O éxer poptio +1 ko emopévag Ba eivar kKatidov (BeTikd popTIGHEVO).

Y. Zwotr. To &topo Tov K Srabéter 19 nlextpovia kot pe amofoldr) evog nie-
kTpoviov oxnuatileton o katiov K*, to omoio diabétel 18 nhektpdvia. To
atopo tov Cl dixbétel 17 nhektpovia kot pe TPOSANYN £vOG NAEKTPOVIOL
oxnuotileton To aviov Cl™ o omoio dixbétel emtiong 18 nAextpovia.

5. AovBacpévn. Mio xnpikn éveor) amoteAeiton amd ATOHA SLoLPOPETIKDV GTOL-
Xelwv, Tar ooia TPETEL VO €XOLV SLAPOPETIKO ATOHLKO OPLOpO.

£. Jwoth. Ta .odtoma éxovv Tov id1o atopkd apldud (Z) ko emopévag eivor
artopa Tov dlov oTolyeiov.

‘ Hopdderypo 1.2

O avBpaxkag (C) éxel atopkd aptBpod 6. Av yvwpilete 0TL o€ €va LGOTOTO TOV
avBpoaka 0 aplBpOG TV TPWTOVIWV TOV eival i60g pe TOV aplBpd TV veTpoviny
Tov, va PBpeite Tov paltkd aptBpd Tov wotdIov avtod Kabwg kot Tov apldpd
TWV TPOTOVIOV, VETPOVI®V KoL NAEKTPOVIOV TTOV ALTO TEPLEYEL.

[TPATIEZA @EMATON]
Avon
Ioxvouvv: Z = 6 ko N = 6. Emopévwg: A= Z+ N =6+ 6 = 12. To 1661070 00(LTO
Oo tepLéyel 6 TPWTOVIY, 6 NAEKTPOVIA KOl 6 VETPOVLAL.
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Mopdaderypa 1.3

O mapokdte mivokog divel pepLkég TANPOPOPLEG YL TOL ATOPX TPLOV GTOLYELWDV
A, BxoT.

Ytor- | Atopkog | Malikog P;\i :(9“009_ Ap1Buog Ap1Bpog
xelo aplOpog | apBpog " vio:\? TPWTOVIOV | VETPOViWV
A 7 14
B 39 19
r 11 12

No cUPTANPOCETE TA KEVX TOV TLVOKX KOl VO ALTLOAOYTOETE TIG OUTALVTIGELG
c0G.

Aton
To Gtopo Tov oTolyeiov A éxel Z = 7 Kol eMTOPEVAOG 0 APLOPOG TWV TPWOTOVIKY
aAA& koL 0 aplBpog Twv nhektpoviny Tov Ba eivar ioog pe 7. Kabwg A = Z + N
npokOntet N =A-Z=14-7=1.
To &topo tov B éxel 19 nAektpovia kot eopévng 19 tpwtovia (Z = 19). Eno-
HEVWG, SaBétel 39 — 19 = 20 veTpdviaL.
To &topo Tov I éxer Z = 11 ko emopévag Stabétel 11 mpwtovia kot 11 nAekTpo-
vi. KaBog o apbpog twv vetpoviwv tov eivor N = 12, 0 paltkog Tov aptBpog
Bo elvo: A= Z + N =11+ 12 = 23.

‘ HMopdaderypa 1.4

To dtopa X ko 17Cl eivon 1ooTOMTO.

a. No fpeBovv moro otouyeio eivor to X ko 1) Tiur Tov Z.

B. Evag ocuppabntrg coag vtootnpilet 6t ta dvo mapamdve lodToTe popet
Vo €xouv Tov 1810 paltkd aptBpd. Zvpewveite pe tov ouppadnty cog; Na
oLTIOAOYNOETE TNV QtoYn] 6O,

[TPATIEZA ®@EMATQON]
Avon

a. Epocov ta dvo atopa eival .ootona to ototyeio X Oa eivan emiong to Cl
Ta Vo dropa Ba £xovv Tov 1d1o atopkd apbpd ko emopévwg Z = 17.

B. To wwotoma amokAeieton va éyxovv KoL to dto palikd aptBpod kabwg otnv
nepintwon avtn Oa eivor b kaL 6L LodTOTAL.
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Hopdderypa 1.5 ‘

ITowog eivo 0 aplBpOG TV TPWOTOVIWV, VETPOVIWVY KoL NAEKTPOVIWV YLt T TTOX-
pakdto ovta: $5Mg?t kou 1N

[TPATIEZA ©EMATON]
Adbon
timg™ -
[Ipwtovie: 12 IIpwtovie: 7
Netpovia: 25 -12 =13 Netpovio: 15 -7 =8
HAextpovia: 12 -2 =10 HAextpovia: 7 +3 = 10
Hopdaderypa 1.6

To otowyeio X éxeL 17 nhekTpoOvia. Av GTOV TLPHVA TOL TEPLEXEL 3 VETPOVLX
TEPLEGOTEPA ATTO T TPWTOVLA, VO LTTOAOYLEO0UV 0 ATOLKOG KoL 0 POlLKOG
aplBpog Tov ototyeiov X.

[TPATIEZA @EMATON]

Avon

Epocov to atopo touv X éxet 17 nhektpovia, Z = 17 ko emopévag o polLtkog
oL aplOpog o eivor A =Z + N =17 + 20 = 37.

‘ Hopdaderypa 1.7 ‘

IToteg amd Tig Tapakdt eival kabapéc ovoieg kot moleg eivart petyportas
Awo&eidio Tov avBpaka, vVOpoxA®pLo, TP, GldNPOC, YoAw, Kpaot.
[TPAIIEZA OEMATQN]

Avon

KabBapég ovoieg: Ato&eidio tov avBpaika, vdpoxAwplo, oidnpog.
Miypota: propa, yoho, kpoot.

‘ Hopdaderypa 1.8

H Swadvtotnra tov CO, (g) oto vepd eivar peyadvtepn:
a. otovg 25 °C 1) otoug 37 °C,
B. oe e€wtepikn mieon CO, 1 atm 1) oe e€wTtepikr) mieon CO, 5 atm;

[TPATIEZA @EMATON]
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Aton
H dxhvtotnta tov aeplov petdvetat pe tnv avénon tng Beppokpaciog kot
avEavetan pe v avénon tng mieong. Emopévwg, n dtadvtotnta tov CO, (g)
070 vepo elvar peyaddtepn otovg 25 °C kau oe eEwtepikn mieon CO, 5 atm.

HMopaderypa 1.9

Na eEnynoete 1 O ovpPel, oe oxéon pe tn drahvtotnta (Ba avEnBei, Bo perw-
Oei 1 Oa peivel otabepn), av oe éva kopeopévo LIATIKO SLEALHA GTO OTToio 1)
povn dtoadvpévn ovaia eivar aépio Sro€eidro Tov avBpaka, Beppokpaciag 25 °C,
TPAYPATOTOLGOVHE TG €ENG HeTaPOAEG:
a. Elattdoovpe tn Oeppoxpacio.
B. Mewwoovpe tnv mieon.
[TPAIIEZA ©EMATQON]

Avon

o. Sto aépla pe v eAdttwon g Beppokpaciog 1 Stedvtotnta avkavetal
KoL EMOPEVOS TO StdAvpa Ba petatpartel oe akdpecsTto, kKabwg oTn pikpo-
tepn Oeppokpacio propetl v StadvBel peyarvtepn mosotnta CO, (g).

B. Me tnv peiwon g mieong 1 SLLALTOTNTA HELOVETOL KL ETTOPEVOG HEPOG
™G ap)tkd Stadvpévng mosotntag Tov CO, (g) eAevbepovetat amd To dix-
Avpo. ITavtog, To Stdhvpa B Ttapapeivel kopeopévo kabwg otn véo eAat-
Topévn tieon Oa eivou dStoxdvpévn 1 peyadvtepn dvvarn moootnta CO, (g).

‘ HNopd&derypo 1.10

Eva mokvd Siddvpa evog dhatog éxel pala 600 g, 6yko 500 mL ko yvowpi-
Covpe OTL TOPACKELAGTNKE HE SLAALOT KATTOLXG TOCOTNTOG TOL AAATOG G
450 g vepo. Na vtoloyicerte:

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

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

m 600 g g

& Py T 500mL L
mL mL

5

B. To dudhvpa éxer pala 500 g amd T omoia 450 g eivar o draAvtng (vepo).
Enopévag, n dtadvpévn ovoia éxet palor 600 — 450 = 150 g.
1o 600 g SraAvpatog mepieyovtot 150 g StaxAvpévng ovoiog
2t 100 g x=25¢g
Emopévwg, n meplekTikdTnTa TOL SLAAVPATOG elval 25% W/w.
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Y. Zta 500 mL Stahbpatog mepiéyovtan 150 g Strhvpévng ovoiog
2ta 100 mL x=30g
Enopévmg, n meplextikdtnta Tov Stahbpatog eivat 30% w/v.

Hopaderypoa 1.11

Awhopa Berkod oEéog éxel meplekTIKOTNTA 12% W/W Ko paloex 50 g.
a. ITowa 1 péalo Tov Stadvtn Ko NG dSAvpEVNG ovGiag 6To SLAvp
B. IIoon Ba yivel 1 % W/W TepLEKTIKOTNTA TOL SLADHATOG, OV TOL TTPOGHE-
oovpe vepo palog 150 g;
Adbon

. 2ta 100 g Stedvpatog mepieyovror 12 g Stadvpévng ovoiog
2t 50 g xX=6¢g
Enopévog, n palo tov Staldtn oto Stdehvpa Oa eivor 50 — 6 = 44 g.

B. Me v pocOnkn 150 g vepoo éxouvpe apaiwon kot 1 palo Tov SLADHATOG
O yivel ion pe 200g, eved 1 TocdTnT TNG Stadvpévng ovoiog Bo arporpieivel

ot 6 8.
St 200 g Stadvpotog mepLéxovtal 6 g SIHALpPEVNC ovaiag
21100 g x=3¢g

Emopévmg, 1 meplekTikoTnTo TOL opoLOHEVOL SADpATOG eivat 3% W/W.

‘ Hopdaderypo 1.12

[Mocotnta (ayopng palog 40 g Stadvetan e 120 g vepod ko TpokdITTeEL SLEALHA
(A1) 6yxov 125 mL.
ao. No vtoloyloTovv:
i. N % W/W TepLekTIKOTNTAL,
ii. N % w/v meplekTikOTnTA Kot
iii. 1 TUKVOTNTA TOL SLoAOpATOG Ay.
B. Av aporwoovpe to dtdAvpa A pe 75 mL vepod mpokOmTeL véo dixAvpa Ay

oykov 200 mL. Na vrtodoyiotel n) meplektikdtTnTo 6T €Katd Papouvg kot
oyxov (% w/v) Tov dtoeddpatog A,.

Avon
o. i Hpalo tov Stahdpatog Ay Oa eivo: 40 + 120 = 160 g.

1o 160 g droddpoatog epiéxovron 40 g Stahvpévng ovoiog

2toa 100 19949 25
™ x = =
& 160 &

Emopévwg, n meplektikdtnTa ToL dtaAbpatog Aq elvot 25% w/w.
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ii. Yta 125 mL dtxAvpartog mepiéyovrot 40 g Stahvpévng ovoliag

100 - 40

>ta 100 mL X = =32g
125

Emopévag, 1 meplekTikoTnTo ToL SLaAVpaTog elvan 32% w/v.

m 160 g g
1ii. p=—== =1,28 —
V 125 mL mL

B. To aporwpévo didhvpa Bo éxel Oyxo 125 + 75 = 200 mL.

1o 200 mL droddpatog mepiéxovron 40 g Stadvpévng ovoiag

100 - 40
Yto 100 mL X = =20g
200

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

HNopd&derypa 1.13

Avbddvopa Ay tpokimter pe Tt Siddvon 20 g Loyapng oe 180 g vepd. Eva dAlo
duxAvpa Ay pok el pe Tn Stdhvon 60 g {axopng oe 240 g vepd. Ta dvo awtd
SdroxAvpata avopiryvoovtot kKot TpokvmTeL véo StaAvpa As. Na vtoAoylotodv ot
% W/W TEPLEKTIKOTNTEG TV SLAAVHATOV Aq, Ay Ko As.

Avon
H palo tov dtoahbpatog Aq o eiva: 20 + 180 = 200 g.

1o 200 g droaddpatog Aq mepiéxyovton 20 g SLaAvpévng ovoing

5 00 100 - 20 0
T 1 X = =1
& 200 &

Emopévwg, ) meplektikotnta Tou dtaddpartog Aq eivan 10% w/w.

H p&loa tov Sthbpatog Ay Oa eivan: 60 + 240 = 300 g.

1o 300 g droaddpatog Ay mepiéxovtan 60 g Stalvpévng ovoing

2ta 100 10099 20
& 300 &

Emopévwg, n meplektikdtnTa T0U Stadvpatog A, eivon 20% w/w.

To Swdhvpa Az mov mpokOmTeL pe TNV avapiEn tov A; ko Ay €xel palo
200 + 300 = 500 g kot oe qvTo TEPLEYovTaL 20 + 60 = 80 g StxALHEVNS OLGLOG.

Yta 500 g droaddpatog Az mepiéyovton 80 g Stalvpévng ovoing

2ta 100 10959 16
& 500 &

Emopévwg, ) meplektikotnta 10U Staddpartog As eivar 16% w/w.

HMopaderypa 1.14

Ye doyelo mov mepiéyel 500 g vepol Oeppoxpaciog 15 °C mpooOétovpe 225 g
KNO;. Metd amd apketr) opa Stoumiotaoape 0Tl mopépetvay adidAvta 100 g
KNO;. N vtoloyiotoov:
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o. H dtadvtotnta tov KNO; otovg 15 °C.
. H % w/w meplektikotnTar Tov SIdAOHATOG TOL GXNHATICTNKE.

v. H eAdyrotn palo vepot mov amoatteital va tpootebel oto doyxelo, ®ote va

SrahvBet 6AN N TosoTNTA ToL KNOS3.

. To apyuc6 Sudvpa Oeppaivetar otovg 20 °C dmov 1 StoedvtotnTa Tov KNO;

etvo 35 g / 100 g vepoo. Ioca g KNO3 B mapapeivovv adidlvta otnv
TEPUTTWOT) AVTH;

Adbon

. H ovoia mov dtoahtOnke ot 500 g vepol éxel palo: 225 - 100 = 125 g.

>ta 500 g vepoo Stadvovtan To oAb 125 g KNO4

5 100 - 125
To 100 g vepo? x=———=25
g vep =00 g

Emnopévwg n Stadvtotnta tov KNO; eivon 25 g / 100 g vepoo.

. To Swdhvpa mov oxnpatioTnke éxel pala 500 + 125 = 625 g KoL o ALTO

mepLéyovron 125 g dtahvpévng ovoiag.

Sta 625 g dtoaddpatog Ay mepiéxovron 125 g Stahvpévng ovoiog

100 - 125
>to 100 g X = T

Enopévwg, n meplekTikdtnTo Tov Sarhbpatog elva 20% w/w.

=20¢g

. Ta 25 g KNO; diaxhvovton e 100 g vepol

100 - 225
T(X225g X=T=900g

Emopévag, yio va StadvBoov ko ta 225 g KNO5 Oa pémel va tpocsBécovpe
900 - 500 = 400 g vepoL, emLTAEOV.

. 2Z1o 100 g vepoo draxdvovtar To moAD 35 g KNO,

500 - 35
2t 500 g vepoO X =T s 175 g

Apa o tapapeivovv adiddvta 225 - 175 = 50 g KNOs.
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Epwtnosig - Aoknoelg - NpoBAnpata

1.1 To 1 g eivawn:

o. povada Papoug

B. povada Papovg ko povado palog
Y. povado péalog

8. povado dAlov peyéBoug

1.2 To 1L eivan ico pe:
a. 1m3

B. 1000 mL
v. 1000 m?
5.

10 1/10 Tov m3

1.3 Av 1 cm?® evoc obpartog éxel pbla 2 g, Tote 1
UK VOTITA TOL COUATOG elvart:

o. 0,5 g/cm3

2 g/cm’®

0,5 cm’/g

A

0,2 cm3/g

1.4 O ovpPoriopdg Tov otolyeiov Tov kahiov &i-
vaL:

QR
SIS

> 2 = R
0 R

1.5 To avidvta eiva:
BeTid popTiopéva CwHATIOLL
NAEKTPLKA POPTIGHEVOL ATOH

ATOHX 1) CUYKPOTHAT ATOUWDV

> 2 ™ R

ATOHO 1) CUYKPOTAHATA ATOUWV HE APVITIKO
QopTio

1.6 O atopikdg apdpog exkpplet:

Ol TO NAEKTPLKO POPTLO TOL VPNV HETPTIEVO GE
Cb

B. Tov aplBpd TV NAEKTPOVIKV EVOG HOVOOLTONL-
KOV LOVTOG

Y. TOV aplOpd TV VETPOVIWV GTOV TTUPT|VAL £VOG
aTOHOV

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

€. TOV OpLOUO TV TPWTOVIWV KoL VETPOVI®V GTOV
TUPTVA VOGS ATOHOV

1.7 To 16v Ca?* éxer 20 vetpovia kot 18 nhekTpod-
vio. O palikog apBpog tov Ca eivo:

40

38

20

18

36

m o2 TR

1.8 'Eva 16v tov otoryeiov X dabétel 17 mpwtdvia,
16 vetpovia kot 18 nhektpovia. O cupfoAiopodg tov
LOvtog avtov Ba elvat:

17X

i

17X

e

S

1.9 Ta woétoma &ropo éxovv:

o. 1810 aplOpd TpwTOViKV KoL VETPOViKV

=

1810 palLko Ko dLoepopeTIKO ATOHLKO opLlOpo

Y. 0 aplBpd mpwtoviov kot  SoupopeTikod
aplOuo vetpoviwy

6. 0o aplBpd mpwtovicv kol dapopetikd

opLOpd nAextpoviwv

1.10 To dropa: 39Si, 32 wou 3LP éxouv:

Tov 180 aplOpod vetpoviwv
To d10 VPN VIKO YPopTio

Tov 10 palikod apldpd

> 2 ™R

Tov 1810 aplOpd Tpwroviwv

1.11 Eva drtopo yAwpiov diougépel atd To avidv
TOL YAwpiov, GTO OTL TO ATOHO €XeL:
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o. peyaAitepo aplBpd niexktpoviwv
B. peyadttepo aplOpod TpwToviev
Y. HEYOALTEPO ATOMLKO aplOpd

6. JkpoTEpO aplOpd nAexTpoviwv

1.12 Otav ehattdvetal 1 ATHOCPALPLKT] TTiEoT),
10 onpeio Ppacpod evog vypot:
o. ovEavetal
B. elattwveton
y. O¢ petafdrieTon
5. petafardetar, oA n petoforn cvtr) e€opta-
TOL KOL OTTO AAAOVG TTOLPAYOVTEG

1.13 E&ayvwon eivon 1 petéfoon evog oOpATog
orto:

o T1 OTEPEQ GTNV LYPT] PUOLKT) KATACTACT)

B. TV aéplx 6TV LYPN KATAGTACT)

Y. TNV VYPT) OTN OTEPER KATAGTAOT)

8. TN oTeped GTNV AEPLX KATAGTOOT)

1.14 H Oeppokpoaocia otnv onoia éva oM THKe-
ToL elvot S pe T Beppokpacio oty ool to idlo
oW

ao. Ppalel

B. eEoyvovetan

y. mnlet

8. vypomoteiton

1.15 Katd v mpaypartonoinon k&be xnpikod
@ovopévov de petofdAideto:

Of. 1) CUVOALKT] EVEPYELQ TOV GUGTHHATOG
B. n ocvvoAkn p&lo TOL GLOTHHATOG

Y. N XNHKH 600TACT TV 0VGLOV TOL GUCGTHH-
T0OG

8. xoypud amd TIg OLOTNTEG TOL GUGTHHATOG

1.16 Mia xnpikn évwon:

a. éxel kaboplopévn kot otabepr) cvoTOON

B. mepLExel ATOpA pe SLAPOPETLKO ATOHLKO aplOpod

Y. éxel dloupopeTikég OLOTNTEG oUTd QLTEG TTOVL
€XOULV TA CUOTATIKA TNG

8. Ola To TponyoLpEva

1.17 Ydatwéd dubhvpo NaCl 10% w/w onpaivel
otu:

a. oe 100 g vepos eivou Sroedvpéva 10 g NaCl

B. 100 g vepo0 pmopotv va dtxdvcovv 10 g NaCl
y. o€ 100 g doaddpoatog mepiéxovron 10 g NaCl

8. 90 g vepo? pmopovv va dahboovy 10 g NaCl

1.18 Na ypd&yete tov cupfoliopd yia to oTotyeio
7oL akoAovBovv: vaTplo, KAALO, payvrolo, acfé-
oTLo, Bapto, oidnpog, Yevdapyvpog, xohkodg, dpyv-
pog, apyiiio, avBpakag, alwto, pBdpLo, Véo, apyo,
Ao, xAwpro, Bpopo, 1wdio, Belo, pwcPopog.

1.19 Ilowog eivar 0 atoptkodg aptbpog evog atdpov
pe polikod apbpo A = 133 6Tov muprva TOL 0ToioL
LTTAPYOLY 23 VETPOVLX TTEPLOGOTEP ATTO TAL TTPW-
OV

1.20 Noa cupnAnpdoete 6TOV TOPOKAT® TIVOKOL
TAL TPOTOVLY, NAEKTPOVLAL KL VETPOVLAL:

}?ﬁr;pi}o ApLI(;)pég Aplrﬁlpc')g Apidjioc
gg Zn
14N 3-
fort

1.21 No cUpTANpOCETe TOV VAKX TTOL AKOAOV-
%ai p£+'toc én'(’)poc | l(')V’TO(: 1’2 cl2¢c 4,_, 1‘71 N, '12 O, %% Na,
71Na”, pe T€Tolo TPOTO WOTE TA ATOHA 1) TOL LOVTAL
NG idLag ypappng ) tng idrag othANg va €xouv diot-
QOPETIKO opLlOpO NAEKTPOVIWVY, VETPOVIOV KaL TTP®-
TovViwv.

lSN

1.22 To xatiov Al%* mepiéyel 14 vetpovia kan 10
NAEKTPOVLAL.
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a. Na Bpeite tov atopkd kot 1o palikd oplOpo
TOL aTOpOL Tov Al

B. Mowx and ta wvta, ,Mg?*, ;{Na*, 40?7,
éxouv Tov S0 aplBpd nAekTpoviev pe To LOV
Al3+;

1.23 X1n cvvnBiopévn mtieom, To otorxeio Br, éxel
onpeto téng -7, 2 °C xau onpeio Ppacpot 58,8 °C.
[Towax ) @uoikt) Tov Katdotaon otovg 30°C; H mieon
nopopével otabepr) Ko iom pe 1 atpoopopa.

1.24 Téooepa dwoldpata A, B, T ko A mopa-
OKELAOGTNKAV WG €ENG:

Awdhvpa A: o 600 g vepo StadvBnav 200 g Loy
pPNS

Awdhopo B: 250 g Cayopng dtoadOOnkav ce 500 g
vepo

Adhopo I 50 g Coxopng StadvOnkav oe 250 g vepd
Ardhopo A: 100 g Cooxopng StoxdvOnkav oe vepod pé-
XpL To StdAvpa va aroktrioel palo 500g

Na dwatd€ete Tor Téooepo avTd SLAAVDHATO KOTA
oelpd oLEAVOUEVNG TEPLEKTIKOTNTAG OTAL €KATO
Kot Papog (% w/w).

1.25 Eav oe vdatikd Sibhvpa yAwprovyov va-
tpiov (NaCl) tpoobécovpe vepo, ToTE: (GUUTANPG-
0Te 0T JLACTIKTA TNV KATAAANAN oo Tig AéEeic:
av€avetal, ehattovetal, Oe petaailetol).

o. 1) HALa TOU SLOADHOTOG v veee v e
B. N p&lo ToL SADTN oo
Y. 1 p&la TNG SLAVHEVNG OVCIOG v vee e
8. 0 0YKOG TOU SLAADHATOG .o ovv e eeee
€. 1) TTEPLEKTIKOTNTA TOV SIOAVHATOG v v ...

OT. 1) TUKVOTNTA TOU SIOADHATOG v e veee e

1.26 Awbétovpe 400 mL evog Stoaddpatog Aq kav-
otikoV vatpiov (NaOH) 40% w/w kaL mokvoTnTog
p = 1,25 g/mL. JopnAnpoote KatdAAnAo o Sié-
OTLKTO OTO TTOLPOKATW EPWTAHROTA oL KoL B KoL oo
VTINOTE VOALTIKA T Y KoL 0.

a. H neplextikdtnta avtr onpaivel 6t otor 100
....... TOU SLXAVHATOG TTEPLEXOVTOL eoeereerenene
NaOH.

B. To duahvpa Aq éxer pala ............ KoL amroTeAel-
oL OTTO ... g NaOH xot a6 ....... g vepo.

Y- AV UpoLOCOUE TO THPATAVK LAV pe 500 g
H,0 mpoximtel éva véo StdAvpa Ay. Ymoloyi-
ote T pado tov dhbpatog Ay, T pala Tov
St vt ko N pala tng Stahvpévng ovolag 6
oLTO TO SLAALHAL.

0. Bpeite v % w/W meplekTIKOTNTA TOL SLAD-
potog A,.

1.27 To mapaxdto Sibypoppa deiyver T Stohv-
totnta Tov KNO; (g KNO; / 100 g H,0) oe cuvap-
tnonm pe tn Beppoxpacior.

o)
[e)
L

AwahvtotnTa
oA
o (e

DO
o
L

50 6(°C)

[Mopackevaoope évo didhvpa pe SidAvon 60 g
KNO; oe 100 g H,O.

a. Ye mowx Oeppokpacio To SitdAvpa acvto Bo eivort
KOpEOHEVO;

B. Av Yv€ovpe t0 dhvpa avtd otovg 20 °C, B
petoPAnOei n pada Tov;

No aLTloAOYNOETE TIG ATAVTNOELS COG,

1.28 e 160 g vepol dodvovpe 40 g ovsiog A ko
0 0YKOG TOUL SLAAVHATOG IOV TTPOKVITEL, Elval (60G
pe 160 mL.

. Noa vroloyicete TIg % W/W kot % w/v Tov dia-
AVHOTOG IOV TTPOKVITEL.

B. Avoto mapandve didhvpa tpocBécoupe 800 g
VEPOD, TTOLX 1) % W/W TEPLEKTIKOTITAL TOV oK~
AVHOTOG IOV TPOKVTITEL;

1.29 e 355 g vepod Stxdvovpe 45 g piag ovoiag
KOl 0 OYKOG TOU SLXADHATOS TTOL TTPOKVITEL Vot
ioog pe 360 mL.

o. No vrohoyicete TIG % W/W Kot % w/v Tov dia-
AVPATOG TTOL TPOKTTTEL.
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B. Amod to mapamave SiadAvpa eEatpiCovron 200 g
vepoo. ITowx 11 % W/wW meplekTIKOTNTA TOL dlx-
AOHOTOG IOV TTPOKVITEL;

1.30 e 400 mL Swoeddpatog NaOH mokvdtntag
p = 1,2 g/mL vrapyovv Stahvpéva 48 g NaOH. No
TPOGdLOPLETOVV:

a. N %W/W.

B. n %2w/v.

1.31 H Swxdvtotnta tov vitpikod kahiov, KNOs,
otovg 10 °C eivon 20 g/ 100 g vepo, eve 6Tovg 20 °C
etvo 35 g / 100 g vepoo.

o. IT6ca g KNO; mpémel va Stadboovpe oe 400 g
H,0 yia va tpokOyel kopeopévo didAvpa Oep-
pokpaciag 20 °C;

B. Av yb€oupe To KOpeGHEVO LTO SLEAVHX GTOVG
10 °C, moca g Wnpatog B oxnpatioTolV;
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®UANo Epyaoiag 1.1

SUpPOAIGHOG KUPLOTEP®V GTOLXELWV

A. Noa ypaete Toe OVOPOTO TV GTOLYELWV TTOL akoAovBoDv:

B. Na ypayete ta cOppola twv otoiyeiwv mov akoAovBoiv:

VOPOYOVO o
YADPLO .
KOAMO

ooféoTiO L.

Bapro
oldnpog ...

Bpopo L
Oelo

W0

HOALPBOOG ..
APYUPOG e
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®UANo Epyaoiag 1.2

IMukvotnta - Atopikotnta - Iovra

A. Na ypayete Tov TOTO TNG TUKVOTNTOAG VOGS VALKOD KL VO ONHELOCETE TIS oLVNOLopEVEG povAadeg TTOV
avtiotolyolv oe kK&Oe péyebog.

B. Ilowx eivon Tox drotopikd oTotyeios

I'. Na yapoktnpicete Tig Tpotdoelg Tov akoAovfodv wg cwatég (X) 1) Aavlacpéveg (A).

o. To 16v Tov kaiov, K¥, mpokimtel 6tav To dtopo tov K mpoohopPéver éva nhe- v
KTpOVLO.

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

y. To 10v tov yAwpiov, Cl7, éxel mpokvPel pe amdAela evog nAekTpoviov otd To
ATOHO TOL YAwplov.

8. To 16v Tov payvnoiov, Mg?*, mpoximtet dtav To &ropo Tov Mg tposhapfévet SHo
nNAekTpOVI.

[TPAIIEZA OEMATQN]
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®UANo Epyaoiag 1.3

Atopikog, Malukog apOpog - Isotona (1)
[TPAIIEZA @EMATQN]

A. No yapokTnploete TIG TPOTAGELS TOL akoAoVOOVY WG 6waTEG () 1) AavBacpéveg (A).

o. To wootoma elval Atopa oL avrjkovv 6To dLo oToLyelo. v

B. H dixpopd tov atopkod aptBpod amd 1o palikd apbpd .eovton pe Tov aplfpod
VETPOVIWV TOL ATOHOV.

v. Todropo 22X xou ¥ eivon iodToma

8. To 1, Mg?* éxel 10 nhexTpodvia.

e. To6v 35Cl™ mepiéyel 17 veTpovia.

B. O mapakato mivokog divel pepikég mAnpogopieg yio tpioe artopa X, Y kot Z.

Aropo Aropuc’(')g Moc@uc/c')g Aptepés Aptep(:)g ApL@p,(')g
aplOpog aplOpog nAextpoviov | mpwToviov | veTpoviwv
X 11 23
Y 37 17
Z 17 18

o. No GUUTANPOCETE TA KEVA TOU TTLVAKAL.
B. ITowx amd Ta TOPATTAVED ATOU ELVOL LOOTOTT;

Noa aitioloynoete Tnv andvinon cogs.

I. Aivovtau Ta i16dToTa Tov paryvnoiov 23 Mg ko 35 Mg. ‘Evag cuppadntig oag toyvpiletal 6TL oL Tuprveg
Twv 000 LGOTOTTWV £XOLV HLa pLkpT) dtawopd ot P&la Toug. Zuppwveite 1} dwapwveite;
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®UANo Epyaciag 1.4

Atopikog, Malukog ap1Opog - Isotona (2)

[TPATIEZA @EMATON]

A. No yapokTnpioete TIG TPOTAGELS TOL akoAoLOOVY WG 6wWOTEG () ) AavBaopéveg (A).

> = T R

o

B. O mapaxdtw wivakog divel pepcég mAnpogopieg yia o dtopo Mg kot ClL

Ta éropa 23 Na kou 31Na eivau 1odtoma.

To 16v Tov Belov, 1,S%7, éxel 18 nhekTpoVIAL.

To ropa 23Na ko 23 Mg éyouvv i81o apiBpéd vetpoviov.
’ 14 ’ , ’ ’ ’ )\' ’
To &ropo “¢C mepiéxel d00 veTpdvIa TEPLEGOTEP ATTO T NAEKTPOVLIQL.

Ta 1ooToTa €Y0oUV TOV 1810 AplOPO TPWOTOVIWVY KoL VETpOViwV.

, ATtopkog Moalikog Ap1Buog Ap1Bpog Ap1Bpog
Artopo , , , , .
aplBpog opLOpog NAekTpovinv | Tpwtoviov | VveTpoviwv
Mg 12 12
Cl 35 17

o. Not GUUTTANPOCETE TA KEVA TOV TTLVAKCL.

B. Na mpocdiopicete Tov aplpd Tov TpoToviey kot nAekTpovioy oTa tapakdto wvta: Mg?* kot C1™.
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®UANo Epyaoiag 1.5

Awhbpata - AtdAutotnTo

[TPATIEZA @EMATON]

A. Na yapaxtnpicete TIg TPOTAcELS TOL AkoAoVOODV G CWOTEG 1 AavOACHEVES KOl VO OULTLOAOYTCETE TIG
OUTTALVTT)OELS GG,

o. Eva totrpt (A) epiéyet 100 mL vdatikot Stoaddpatog alatiot 10 % w/w. Metagépouvpe 50 mL amd to
duédvpa avtd oe dAro motrpt (B). H meprextikdtntor Tov Stodvpotog alatiod oto mothpl (B) elvon
5% W/w.

B. Ze opiopévn mocoTnTA LeGTOL VEPOL dtoxAveTarl peyaditeprn moooTnTa {dxopnsg ot OTL 6TV do
TOGOTNTA KPLOL VEPOD.

B. Ilwg propeite va avEnoete tn SLAALTOTNTA 0T TAPAKATD LAATIKA SLaAVpAT, TOL PPloKOVTOL GTOVG
25 °C, pe petofoln) tng Beppokpaciog.

o. AwxAvpa {oxopng.
B. Awddvpa do€ediov Tov avBpaka, CO, (g).

No a1tioAoynoeTe TIG AMAVINGELS CAG G€ OAEG TIG TEPLITTAOCELG.
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®UANo Epyaoiag 1.6

AwohOpota - Ileprextikotneg

50 g pog ovoiag Stahbovton TANpwS oe 200 g vepoo kol TpokLITTEL dtdAvpa Oykov 200 mL.

a. ITowa 1 pé&lo Tov Staddpatoc;

e. [Iooca mL vepob mpémel va mpocHBécovpe oTo SLAAVHA, OOTE 1) TEPLEKTIKOTNTA TOL Vo Yivel ion pe
10% w/v;






ATtavtnoelg - AVOELG

KepaAowo 1
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoro 1
11y 1.20
Artopo , , ,
12 P oy ApBpoc p ApBpodg n ApiBpog e
1.3
$57Zn 30 35 30
14 vy
UN3- 7 7 10
1.5 &
88 2+
G 88 Sy 38 50 36
17 « 1.21
12c 2 Na 5N
1.8 o
Lo Y 14N3— 14C %?Na
16 14 12 ~4-
(0] N C
110 « ’ ’ ¢
LB 1.22 o. Z = 13 kot A = 27 B. Kou tox Tpion.
' 1.23 Yyp.
112 B 124 T<A<A<B
1.13 & 1.25 o. avEdvetan, B. av€avetal, y. de petaPfdiietor, 8. ov-
EQvetal, €. EAATTOVETAL, GT. EAOTTOVETOL.
114 y 1.26 o g, 40 g . 500 g, 200, 300 y. 1000 g, 800 g, 200 g B.
115 B 20% w/w.
1.27 o. 8 < 50°C B. H pala tov doaddpatog O edatto-
116 o Oei yoti edattoveron ny StodvtdTnT KO oo dAAeTon inpo
KNO,.
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

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

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

1.31 o. 140g B. 60 g
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®0Ao Epyaoiag 1.1

A.
Na  vatplo
Mg payvrolo
N alwto
P POCPOPOG
C avBpakoag
Zn  Yevdapyvpog
Cu  xahkog
) o&vyovo
F @BopLo
He nlwo
Li AiBo

B.
vdpoyoévo H
XAOPLO Cl
K&ALO K

acPéotio  Ca

Bépro Ba
oidnpog Fe
Bpopio Br
Beio S
1310 I

poAvBdog  Pb
&pyvpog  Ag

®OAo Epyaoiag 1.2

A. p=

m (g
v \mL

)

kg

m3

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

. a.-A B.-2, yv.-A S.-A

|

Anavtioelg - Aboelg ota POAAa Epyaciog

KepaAoro 1

®OAMMo Epyaociag 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 €xovv tov id10 atoptkd aplbpo.

I. Jvppwvotpe. H pdlo kabopiletar amd tov palikd aplbpo.

®OAMo Epyaoiag 1.4
A o.-2 B.-2 y.-2 8. -A, &-3

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

B. To Mg?* éyel 12 mpotovia kot 10 nhextpovia ko to Cl-
éxeL 17 mpwtovia kot 18 nAextpovia.

®OAMo Epyaocioag 1.5

A. a. - AdBog, ) mepiexticoTnTo Sev e€apTatal atd TNV TTo-
oot P. - Ewotd, N eddtTtrwor tng Beppoxpaciog Tpokodet
EAATTWOT) TNG SLAAVTOTNTAG TWV GTEPEDV GTO VEPO.

B. a. Me avénon tng Beppokpaciog. H adénon tng Oeppo-
Kkpaoiog éxel g amoTéeopa TNV ad€non g SthvtdHTNTOG
TV oTEPEDVY 0T0 vePO. B. Me eAdttwon tng Beppokpacios. H
eAdTTwoN NG Beppokpaciog £xel WG aToTENEGHA TNV AVENOT)
NG SLAALTOTNTAG TOV KEPIWV GTO VEPO.

®OAMo Epyaociag 1.6

a.250g P.125g/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
KEVTpo TOL aTOpoL (TTLPH-
VOG) eV TA NAEKTPOVIX
TEPLOTPEPOVTOL GTO XMOPO
YOpw ot ToV TupHva OTTWG
oL TTAVATEG KLvoLvTOaL YOP®
andv nAto.
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To mpdTLTO QLTO NTAV 1)
a@eTnpioc yloo TO OTOHLKO
npdTLTTO Tov Bohr kot yux
T0 AOYO OQUTO TO OTOHLKO
npdTLTTo TOL Bohr avagépe-
TaL Kol g mpoTumo Bohr -
Rutherford.

Me v kPavrikij Oewpio O
aoyoAnfoiue ornv I'Avkeiov.

Kepdioto 2

HAekTpovIOKr) OOUN TWV ATOPWV

2.1 To atopiko mpoTuTo Tov Bohr

Ot ovyxpoveg avtiAnPelg yopw amd 1o ATopo eivor Paclopéveg oTIG apyég
NG KPAVTOUNXAVIKNC, HLOG KX OVIKTIG PTLOYHEVIC OTAL LETPOL TOV CLTTELPOEALL-
XLOTOU KOGHOL TV aATOp®V. Op®g, oL avTIAPELg auTég €YOUuV pict TOALTTAOKO-
NTo TOL SVGKOAX KOYLY POPA HITOPEL VA TXPOAKOAOVONGEL otkOpAL KarL O €LdL-
KOG.

Mio ToAD athr] elcOvVa GXETIKA pe TO ATOHO, Eemepacpévn PéPata 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 vk eAvym Tov Tuprve. To atopcd Tpotumo Tov Bohr amotedet pio pivio-
ToUpa TAAVNTIKOV oLGTHHATOC. To &TOpHO autoTeAElTOL GO TOV TLPTVAL, TTOV
mePLEXEL TO OETIKA POPTIOHEVA TTPOTOVIX KOIL TAL OLOETEPA VETPOVLAL. XTOV TTL-
privaL elvail TPAKTIKA GUYKEVTPWHEVT 1) Hala ToL atopov. ['pw atd Tov muprva
KOl € APKETR HEYOAEG QTTOOTAGELG KLvoOvTaL e KoBopLlopéveg (emitpentéc)
KUKALKEG TPOYLEG Ta NAekTpoOvia. Ta nAekTpoOvIa TTOL KLvOoLVTaL OTNV L& «ITe-
plov» amdécTaon otd Tov VPV Aépe OTL Pplokovtal otnv Wi oTfdda 1
@AOLO 1) evepyelokr) oTAOUN.
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Ot dudpopeg emTPeTOHEVES KUKALKEG TPOYLEG TOL NAEKTPOVIOL ALVTLOTOL-
XOUV o€ évav aképoo aplBpd n ov maipvel TIg TIHEG n = 1,2,3 KTA. Kot Aé-
yetan (k0prog) kPavtikdg apldpoc. H mo kovtivi) Tpoxtd 6Tov muprva xopo-
ktnpiletot amd n = 1, cvpPorileton pe to ypappa K kot diabéter tn yopnAo-
tepr evépyela. Ou emdpeveg tpoxiég (otipddec 1§ pAotol) yapaktnpilovron pe
n=2,3,4,56 ko 7 ko cupPfoAiilovral, avriotorye, pe L, M, N, O, P ko Q kTA.
2T1G TPOXLEG aLTEG Ta NAeKTPOVIX SLatdETOVV OO KoL peyadUTepr) evépyela:

Ex <E <Ey<Eg<Ep ..

Ta dtopa TV oTolyeiwy oL elval PéXpL TOPA YVWOTA oTolyela ot Pa-
OKT] TOUG KATAGTAOT (LLKPOTEPNG EVEPYELAG) X PTOLHLOTTOLOVV YLOL TNV «TOKTO-
OINOTN» TWV NAEKTPOVI®Y TOUG enTd TO TOAD oTifddeg (n = 1 - 7).

2.2 Katavopun Twv nAektpoviwv os oTipadeq

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

TFevik& N KQToVopr] TV NAEKTPOVIOV £VOG ATOHOL o€ oTLGdeg akoAovbel
TOUG €€NG KOVOVEG:

1. O péyrotog aplbpog nhektpoviwv mov propel va Srabétel pia otifddo di-
veTow otd Tov TOmo 2n2, 6mov n = 1,2,3,... . Etol, n pdTn oTPdda (K)
Sradéter To TOAD 2 - 12 = 2 nhexTpdvia, 1) SedTepn otiféda (L) SixBétet To
ToAD 2 - 22 = 8 nhexTpodvIa, ) Tpith oTIPASa (M) Sto@éTet To TOAD 2-32 = 18
NAEKTPOVLA, eved 1) TéTaptn oTifdSa (N) cupmAnpeovetar pe 2 - 42 = 32 ne-
KTPOVLIK.

‘Etol, 611 10 otouyeio Ne (Z = 10) éxer 2 e otn otipado K ko to vtdAouma
8 e otn otifdda L, emopévwg 1 dopr) tov eivon 1 e€ng: K(2) L(8).

2. H e€wtepikn) otifddo evog atopov (avtn pe To peyadbTepo KOpLo kPavtikd
aptBpo) dev pmopei va €xel mapamtave ond 8e. Etol, my. to otoyeio K
(Z = 19) dev pmopei va éxet dopr K(2) L(8) M(9) (av kou 1y otif&doe M propet
vo €xel péxpl kol 18 e cOppwva pe tov ponyotpevo kavova). H nhektpo-
viakn dopr] Tov atdpoL Tov oTotyeiov avtov eivor: K(2) L(8) M(8) N(1).

3. H mpotedevtaia otifada evog atopov (n otifada mpv tnv e€wtepikn) dev
popei var éxel mapoamtave and 18 e. ‘Etol, m.y. 1o otolyeio Sb (avtiydvio,
Z = 51) dev propel va éxe dopr K(2) L(8) M(18) N(23) (awv xou 1y otifédo 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 éywe TOAD apyod-
tepa (1932, James Chadwick,
University of Cambridge).

Eva nlektpoévio pmopei va
petomndroel oe  oT&da
peyadOTepng evépyelag (Lo
QUTOHOKPLOHEVT]  otd  TOV
TUPTIVA) ALK YLOL TO GKOTTO
QUTO TPENEL VA QITOPPO-
prioeL evépyela iom pe TN
Swpopa evépyelag petakd
Twv dVo oTPAdSwV.

SOpewva [e vedTEPEG OITo-
Yeig mepl g nAekTpovia-
kn¢ dopr|g, ot oTiPédeg auto-
TeAovVTOL 0td LITOOTLRAOEG
KoL p&Alota ov vrooTiPd-
deg avtég dobétovv Sago-
PETLKT) EVEPYELAL.

H otfada O Bewpnrikd
SwoBéter 50 e, OpWG KavEVQL
anmd TO YVOOT& PEXPL Of-
pepa otoweio (Z < 118)
dev dwbéter tov amapai-
™mrto apdpd nAektpoviwy,
MOTE VO OCLUTTANPOVEL TN
otfdda ot (puokd Ko
Kol oo TIg emoOpEeveg o TL-
Badeg).
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Epoappoyn 2.1

No ypopotv oL nAekTpoviakég dopé TV e€NG ATOPWV:

o.

2 2 ™ R

0Ca P.3;Ga  y.35S5r 6. 5,Xe e g,Pb

Avon

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, A yoti oto dtopo tov Xe dev vITapYOoLV TOGK TOAAL NAEKTPOVLA,
®oTe Vo SLPTTAN PwOel 1) oTIPAda crvTr). ZTNV MTepinmTwon avth, ot oTfdda
N tomofetodvton 18 €).

K(2) L(8) M(18) N(32) O(18) P(4) (IIpocoxn! H otifdda O dev propel va
éxeL 22 e, ylati otny mepintworn avth Ba eivan e€wtepikr) otipdda. Etol, otn
otifada O tomobetovvTon 18 e Kot Tor LITOAOLTA AEKTPOVIX GTNV ETTOPEVT]
otifada, tnv P).

E@oppoyn 2.2

Na ypa@otv ot nhekTpoviakég Sopég Twv eENG LOVTWV:

.

20Ca*" B 168°
Adbon
To &ropo tov Ca Stabétet 20 NhekTpovia. To 16V OwG ,,Ca’t oxnuartileta

amd to avtiotoryo &topo pe artofoln 2 e ko emopéveg Sabétel 18 e. Apa,
1 nAextpoviakn Tov dopr Oa eivan: K(2) L(8) M(13).

To &ropo tov S Stadétel 16 nhextpdvia. To 16v Opwg 1,82 oxnuatileta
amtd To AvTIoTOoLYO GTOpO pe TPOSAN P 2 e ko emopévng dabétel 18 e. Apa,
1 nAektpovioktn tov dopr Ba eivon: K(2) L(8) M(18) (Aépe 6tL Tt LOVTOL
,0Ca%" xa 1,S% etvau LloonhekTpoviakd, kabog StadéTovy Tov idlo aplbpd
nNAekTpovinv).
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NAvpéva Mapadeiypata

Mopaderypa 2.1

SOHPOVA e TO ATOULKO TTPOTLTTO TOL Bohr, moleg amd Tig mopak &t TPoTdoeLg
elval AavBaopéveg;

Ta nAekTpovia g dag oTifadag éxovv Tnv Wdix evépyela.
H otipdda L propel va mepiéxel 10 nhektpovia.

H e€wtepikn otifdda (extog g K) mepiéyet To moAd 8 nhextpodvia.

@ < T R

H otifdda O mepiéyel yio ta yvootd péxpt onpepo ototyeia, faoel Tov
tomov 2n?, 50 nhekTpdvIaL.

e. TN tig otiPadec K xon L woyver Ex < Ej.

Avon
AavBaopéveg eivar oL tpotaoelg f kot 8. Ztnv potaot B n otifada L diobéter
70 TTOAV 8 nAekTpovia kat Oxt 10. Xtnv mpotaot & n otifada O Bewpntikd
SrxBétel 50 e, OPWG KAVEVH OO T YVWOOTA PEXPL oTjHEpa oToLyelo dev SrabéTel
TOV o paitnTo oplOpd NAEKTPOViLV OO TE VO CUPTAN POVEL TN oTPAd cvTH.

‘ Mopadderypoa 2.2 ‘

[Toleg ammd TIG TAPAKATW TPOTACELS elval AavOXGHEVEG;
. HotPada K avtictoryei oe n = 1.
B. Hotpada N avtictoiyei oe n = 2.
vy. Hotfada L mepiéyel to moAd 8 nhextpovia.
6. To aviov oF~ dwabéter 8 nhektpovia otn otifada L.
e. To katiov [, Mg?™* Siabétel 2 nhektpovia ot oTifdda M.
Aton
AovBaopéveg eivar ol Tpotdoels f ko €. H otifpada N avtictowyel oe n = 4

KoL TO KTIOV 1, Mg?* Sia@éter 10 nhekTpOVIX Kol EMOPEVG 1) AEKTPOVIXKT
tov dopr] eivon: K(2) L(8).

Mopaderypa 2.3

Avovton T copatidie 33K, 32S, 3lp, P37, K* xau S
a. [Toca mtpwtovia, vetpovia kot niektpovia diabétovy Ta copaTidio avTd;

B. Ilowx n xatovopr TV NAeKTPoviwV Tovg ot oTLadeg;
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Adbon
Ta AmOTEAEGHATO OPYOVOVOVTOL GTOV TLVAKA TTOL AKOAOVOEL:
p n e K L M N
AK |19 12 19 2 8 8 1
329 16 16 16 2 8 6 -
3ip 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 apoevikot (As) éxel 5 NAektpovia otny e€wTepikn Tov oTPdda,
1 onoix €xeL n = 4. ITolog elvo o atoptkog aplbpog tov As;

Avon
A@o0 to ototyeio éxel 5 nhektpdvia otnv N (n = 4) ) nAektpoviakt] tov dopr Oa
etvon: K(2) L(8) M(18) N(5) ko emopévng Oo Srabéter cuvolikd 33 nhektpovia.
Emneidn eivon ovdétepo dtopo Oa éxel ko 33 TpwTOVIX Kot dpo Z = 33.

‘ Hopaderypa 2.5

[Tooa otoryeio draBétovy NhekTpodvia ot oTfdda L ywplg Opwg v tnv ov-
urtAnpwvoov; IToteg oL NAeKTPOVIOKEG DOPES TV GTOLXELWOV QLTOV;

Avon
H otifdada L dabétel To moAd 8 nhextpovia. Emopévag, yioo vo pnv givo ov-
HITANpopévn Ba Stabétel 7 To TOAD nAextpdvia, Apa T ototyeio avtd Bt ei-
vou 7. Ou nAektpoviakég Toug dopég Oa eivon Sradoywed: 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).

‘ Hopaderypa 2.6 ‘

To aviov evog ototyeiov A pe Z = 33 éxel v Ol NAEKTPOVIOKT] SOMT) pe TO
aropo tov 34 Kr. IToto To poptio Tov avidvTOog;

Avon
To atopo tov 5, Kr dtabétel 36 nhekTpovia, OTWG KoL TO AVIOV TOL GTOLXELOV

A. AnAodn) 1o avidv éxel 3 NAEKTPOVIAL TTOPUTTAV® QTTO T TPWTOVLA TOL Kol
emopévag éxel poptio -3 (A37).
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HMopdaderypoa 2.7

[Towx 1 nAektpoviakn dopr evog atopov pe polikd apldpd A = 40 ko oTov

TUPTVOL TOL OTTOLOV LITAPYOLV 4 VETPOVLA TTEPLEGOTEPA ATTO T TTPWTOVLL;
Avon

Av Z 0 apBpog tov tpwtoviev kat N o aplpuog tov vetpovinv Tov atopov Bo

oxvovv: Z+ N =A =40 (1) xau Z +4 = N (2). And 11¢ e€lodoerg (1) xan (2)

npokvnter: N = 22 xou Z = 18. Emopévwg, n niextpovikr] dopr tov atdpov Oa

eivou: K(2) L(8) M(8).
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Epwtnosig - Aoknoelg - NpoBAnpata

2.1 3e mowx atd T TOPaK AT LeVYN avTIoTOLYEL
1 81 nAextpoviakr) dopr;

o. ;;Na® kou gF~

B. 5O wou 145

v. 1,Mg?* ko oF

8. ;3AI°* xou {{Na

2.2 H e€wtepikn) otifdda omotovdrmote atdpov

elvat:

a. nQ

B. avtn mov éxeL 8 nAextpovia

Y. oo TG oTIPAdEG TOL EYOLV NAEKTPOVLXL, EKELVT)
1 omoio AVTIoTOLYEL OTN HEYLOT) TN TOL KO-
ptov kPavtikod aptdpod n

8. autn) mov yoapoaktnpiletoar amd TN AyoTEpT
eVEpPYELX

2.3 Tlowog o atopkdg apbpdg evog otolyeiov mov
SraBéteL povo dvo Anpelg oTIPddeg pe nhekTpovia

a. 2 B. 8 y. 10 5. 18

2.4 Tlowog eivon 0 peyoddTePog SLVATOG ATOHLKOG
aplBpog evog otolyelov mov dwxbétel Tpelg povo
oTPadeg pe nAekTpoOvLe

a. 10 B. 12 y. 18 5. 28

2.5 No yopaktnplotodv oL TPoTACELS TOV OKO-

AovBoiv wg cwotég (X) 1) AavBaopéveg (A).

ao. H eEotepikn otifada kabe atopov meptiopfa-
VEL 0X TG NAEKTPOVLIK.

B. To dropa twv otoyeinv oF ko 1,7 Cl é€xovv Tov
1dto apBpod nAextpoviwv otnv e€wteplkn oTL-
Bador.

y. Ta dtopa Twv otoyeiwv 11 Na kot g Ar éxovv
Tov 110 aplOpd oTifadwv pe nAekTpovia.

8. Ta cwpatidia ;sP37 ko oK éxovv v idiat
nAekTpoviokn dopn.

2.6 No avtiotolyroete To CWPATISIX TNG GTAANG
(I) pe Tnv xat&AANAN nAextpoviakt dopn g oth-
Ang (ID).

ZmAn I Sman II
1. 3AIPY | o K(2) L(8) M(18) N(3)
2. 4Ga | B. K(2)L®8)
3. ¢O0%7 | y. K(2)L(8) M(18) N(8) O(1)
4. 5As | 8. K(2) L(8) M(18) N(5)
5. 5 Rb

2.7 Na ypopoiv oL nAekTpoviakég dopég Twv e€ng
ATOUWV KO LOVTWV
13AL 50Ca, 345e, 5051, 507, 17CL 355r°", 5;8b°~

2.8 Aivovtou ta copartidia:

23 24 127 + 24+ 1-

23Na, 2Mg, 2]1, Na*, Mg?*, I~

a. [Toca mpwtdvia, veTpovia kot nAektpovia dia-
Bétouv Ta cwpaTidlo LT

B. ITowx n KaTOVOUT TWV NAEKTPOVIWV TOVG GE GTL-
Badeg;

2.9 To &ropo tov oeAnviov (Se) éxel 6 nhexTpoOVIX
otnv ewtepikn Tov oTfada, 1 omola éxeL n = 4.
ITowog eivor 0 atoptkdg aplbpog tov Se;

2.10 To katdov 4gSr*" éxer v S nhextpo-
viakn dopr) pe To &topo Tov 34 Kr. ITowa 1 Tipn tov
X3

2.11 Tlowx n nAektpoviakr] dopr] evog atdOpoL pe
poluco oplbpd A = 133 otov muprva Tov omoiov
VTLAPYOLV 23 VETPOVL TTEPLGCOTEPN OTTO T TTPW-
OV

2.12 Aiveton o &rtopo 32S. Na cupmAnpooete
TOV TTLPAKATE TLVAKA TTOV AVOPEPETAL GTO ATOHO
ovTo.

Ymoatoptkd copotidto StiPadeg
p n e K L M
16 2
[TPAIIEZA @EMATQN]
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. . (24
2.13 Aivetou to dropo tov payvnoiov: 15 Mg. Na
CUUTANPOGETE TOV TOAPAKATM TLVAK TTOV OVOLPE-

PETOL GTO ATOUO AVTO.

2.14 Twx to &ropo tov kahiov divetan o6t Z = 19
Kot A = 39. Na GUPTANPOCETE TOV TAPAKAT® TTi-
VKO TTOV OVAPEPETAL GTO ATOHO QVTO.

StiPadeg Ymoatopikd copotidia StiPadeg
Z n e K L M p n e K L M N
12 19 2 1
[TPATIEZA OEMATON] [TPAIIEZA OEMATQN]
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®UANo Epyaoiag 2.1

Hlextpoviakn dopn (1)

A. Tloieg amd TIC emOpeVeG NAEKTPOVIOKEG dOpEC, ot DepeAlddn katdotaon, eivor AavOaopéveg;

o C K@) L@

B. 11Na K(2) L(7) M(2)

y. sLi K1) LQ)

8. ,Cl  K(2)L(8) M(6) N(1)

INa 6ceg nAekTpoviakég dopég elvor AavBaopEVEG VL YPAPOVY OL CWGTEG NNAEKTPOVIOKES DONEC.

B. Aivetau To &Topo Tov acPectiov, 39 Ca. Tla To GTopo avTd Vo GUPTANPOGETE TOV Tivarka oL akoAovOei:

StiPadeg

veTpoOvIa K L M N

[TPATIEZA @EMATON]

I. To otowyeio X éxel 6 nhextpovia otnv eEwtepikr} Tov oTfdda mov eivar n otipddo (M). No vtodoyiotei
0 atopLKkog aptBpog Tov otoyeiov X.

[TPAIIEZA ©OEMATQN]
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®UANo Epyaoiag 2.2

HlAextpoviakn dopn (2)
[TPATIEZA OEMATON]

A. No yapoktnpiloete TNV TAPAKAT® TPOTACT) ©G 0woTth (X) § AavBacpévn (A):
«[a Tig evépyeteg Ey ko B, twv otifddwv M kat L avtictolya, woyxvel 0t Ey < Ep ».

. ITowogeivon o péyiotog aptOpog nAektpoviwv ov propei va mapet kabe pio oo tig otifadeg: K, L, M, N
av avth eivor 1) tedevtaio otPado evog atdpov;



ATtavtnoelg - AVOELG

KepaAaio 2
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoro 2

2.1 « 2.9 34
22y 2.10 2
23y 2.11 K(2) L(8) M(18) N(18) O(8) P(1)
24y 2.12
25 .-A B.-T y.-¥ b.-A Ymoatopik& cwpatidia StiPadeg
26 1-B, 2-a 3-B, 4-8, 5-y p n e K L M
2.7
LAl K(2) L(8) M(3) 16 16 16 2 8 8
»Ca  K(2) L(8) M(8) N(2) 2.13
wSe  K(2) L(8) M(18) N(6) RS
5Sn K(2) L(8) M(18) N(18) O(4) Z n e K L M
0% K(2) L(8) 12 12 12 2 8 2
17Cl K(2) L(8) M(7) 2.14
5sSr2t K(2) L(8) M(18) N(8) O(2) Yroatoptk& copatidio StiPédeg
5:Sb? ™ K(2) L(8) M(18) N(18) O(5) p n o K L M N
28 19 20 19 2 8 8 1
o.
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.
K|L|[M|N|O
BNa | 2|8 1| - |-
BMg [ 28| 2| - | -
21 |2 ]8|18|18 |7
Na* | 2|8 | - | - | -
Mg?* | 28] - | - |-
I | 2|8 |18|18] 8
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Anavtioelg - Aboelg ota POAAa Epyaciog

KepaAoro 2

®0Ao Epyaoiag 2.1 ®OAMo Epyaociag 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.
ST ddeg . ;;Na K(2) L(8) M(1), ;oK K(2) L(8) M(8) N(1), 5;As
- K(2) L(8) M(18) N(5), 54 Xe K(2) L(8) M(18) N(18) O(8)
Vg = L - Ny xau 5,Pb K(2) L(8) M(18) N(32) O(18) P(4)
20 2 8 8 2

I'. 16






E CTOAETUE NEPMOANY
AN.MEHAEAEEBA &

A=y
G2=6869
%ﬂé ?//5//3

ECKOTO 3AKOHA ¢

Kepdioto 3

MNePLOSLKOG TIIVOKOG TWV OTOLXELWV

3.1 Tlevika

Tov 19° awwva 0 Pooog ynpikdc Dmitri Mendeleev cuvdvace Tig 1816t Teg Twov
63 péXpL TOTE YVOOTOV oTolyelwv pe Baor tnv atoptkr touvg pale. MHopotn-
pnoe 0tL, TaELVOP®OVTHG T oToLXelor otd TO eAd@pPOTEPO TTPOG TO PopvTepo,
eppaviCovton meplodikd otoryeior pe mopopoleg WiotnTeg. Eton, . petd to
otowyeia Li, Be, B, C, N, O, F, Ne, ta emopeva otoiyeio: Na, Mg, Al, Si, P, S, Cl
KoL Ar €xouv TopopoLeg LdLOTNTeG pe To TponyoLpeva (to Li pe to Na, to Be pe
0 Mg KTA.

O Mendeleev katackebooe To 1869 pic opBoywvia Stataén Twv oToLyeliwy Tov
HOLACEL aLpKETA e TOV GUYYPOVO TTePLOdIKO TTivaka TomofeTdvTag T oToL eio
pe avdhoyeg WOL0TNTEG 0e KaTakopLvPeg othAec. MaAlota, elye Tnv mpovon-
TIKOTN T Vo aprjoel kevég Oéoerg TpofAémovtag Tnv dapEn otoxeiwv mov
dev elyav akopa avakolvgbel, yia va emiPePoiwdel Toavnyvpikd ta emdpeva
xpovia. Emtiong, oe opLopéveg TepUTTOOELS €KAVE KATTOLEG OAAXYEG GTT) CELPA
TaELvOpUnong wote va eEac@aAicel OTL GTIG GTHAEG TOV Tivaka Tav Tomode-
TNHEVO T oTOLY el e avahoyeg OLOTNTEG. Ol A aYEC QLTEG elvol YVWOOTEG e
10 OVop avaetpo@ég 1) tpwbivotepa. Etot, m.x. av ko to I (1ddio) éxel pupod-
tepr atopikn pala amd to Te (teAdovpro) tomobétnoe to I peté to Te dote va
elvo ot idia oA pe ta virorowa ahoyova (F, Cl, Br) pe to omoia to 1ddt0
opovotalel avaroyeg dtotnteg (BA. epLlodikod mivakar).

Apyotepa (to 1913), o Moseley ta€ivopnoe to otolyeio pe fAom ToV ATOpHLKO
TOUG OPLOHO KOl Ol AVACTPOPEG TTOL «OVAYKAOTNKe» vo kKavel o Mendeleev
dev eppaviotnkav. Etot, 0 vOHOG NG meplodikdTnTag, SIATuIOVETOL TTAEOV (OG

egng:

«H ynpukn ovumepipopd twv otoiyeiwv eivan TepLOSIKY cUVAPTHON TOV ATOUIKOU
ToUvg apiBuov (Z)».

Me Bé&on v katackevr) Tov meplodikot mivaka (ILI1) otouyeio mov eppavi-
Covv mapopoleg WLotnTeg TomobetovvTon oe k&Beteg otAeg, Tig opdedeg. H
apibunon twv opddwv pe v khaooikr apibpnon taivopel to otolyeio oe
KOpLeg opddeg () TOTOL A) TOL AVTIOTOLYODV OTLS 2 TTPWTEG OTHAEG KL OTLG

53
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6 teAevtaieg ko eivar o e€ng: 1A, IIA, TIIA, IVA, VA, VIA, VIIA kou VIIIA. Ou
evoLaypeceg opadeg Tov mivaka Aéyovtal devtepevovoeg (1) Thmov B) ko eivor
Koth oelpd ot e€ng: IIB, IVB, VB, VIB, VIIB, VIIIB (1) op&da VIIIB atotelei-
TorL otd TPLAdeg oToLyelwv mov apyLkd eiye BewpnBel 6TL SiéBetav mapdpoLeg
Wiotnteg), IB kan IIB. Zopgwva pe tnv véa apibunorn ot opddeg apibpodvron
amnd 1-18 pe tnv VIIB opdda va «Sracmatary oe 3 opddeg: tnv 8n, Tnv 9n ko
™ 101. A6 T1g To yvwoTég opddeg Tov ILIL Eeyxwpilouvpe tnv 1n, (aAikaii,
ektog Tov H), tn 2n (aAkohikég yaieg), tnv 17n (ahoyova) kot tnv 181 (evyevn
aépa). Ta otolyeia mov mepthopfavovton otig opddeg amd 3-12 (IIIB-VIIIB, 1B,
IIB) ovopdlovtal otoryeior petdmtwong 1 petaPotikd otoryeio. Or opddeg
7oL mepthapPfavouy Ta oToLyelor HETATTWONG elvor oL devTepeoLGEC OPAEG.

Ot opllovTieg oelpég Tov mepLodikov mivaka ovopdlovral tepiodot. H mpotn
nepiodog mepthapPavel dvo povo ototyeia (to ;H ko to ,He), ot dvo emdpeveg
nepiodol amd 8 otoiyeia, 1 41 ko 1) 51 amd 18 ortolyeia, evod 1 61 Ko 1 7N
amnd 32 otolyeia (oTig mepLddovg avtég Aoyopralovtor kot ot AavBavideg kot
ot aktwvideg, avtiotoryw). H 7n ko tedevtaio mepiodog meptAapfavet péxpt ko
T0 oTolyelo pe Z = 118.

To AavBavio pe Z = 57 kL ta otoyela pe Z = 58 - 71 mov €xovv mapOpoLeg LdLo-
TNTEG HE TO 57La Sev TomobeTovvTan 6To KOpLo Tivaka, dAAG KAT®W O QVTOV
oe mapaptnpe. Ta otoyela avtd ovopdlovton AavOovideg 1) omavieg yoieg.
Kot avadoyia, To aktivio kot to otolyeio pe Z = 90 - 103 1ov éouv mapOpoLeg
310N TEG He TO goAc TomobeTovVTOL O pLo GeLp& KATw amrd Tig AavOarvideg ko
ovopdalovtal aktivideg. Ot AavBovideg ko oL akTvideg ovopdlovtal amtd Kot-
voU ecwpeTaPaTikd oToyeia.

>0 Siypoppa Tov akolovbei aretkoviletal o meplodikdg TIVOKAS TV GTOL-
xelwv oOpgwva pe ) diatagn mov vioBetel 1 IUPAC (yix 1otopikodg Adyoug
npocBécope KoL TNV maloid oapiBpnon twv opadwv).

IA VIIIA

1 ITA oA IVA VA VIA VIIA 18

1 2
Lig|2 , , 13 14 15 16 17| fe

Ytolyelo Metamtwong

9| 3|4 516|781 9110
Ui | Be 'mp vB vB VB VIB VIIB B m| 5| C|[NJOJF|Ne

11 | 12 —_—— 13 [ 14 | 15 | 16 | 17 | 18
3/Na|Mg|3 4 5 6 7 8 9 10 11 12| a1 |si|p | s | a|ar
4| 1920 |21 | 22| 23| 24 25| 26|27 | 28| 29| 30| 31| 323334 35 36
K | Ca| Sc | 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 | s | 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 [goqs| 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 | 3 | Ce | pr | Nd | Pm | Sm | Bu | Gd | Tb | Dy | Ho | Br [ Tm | Yb | Lu

89 [ 90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Ac | Th |Pa | U |Np | Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr

Axtivideg

2TNV «IOTOPLKH» HOPPT] TOL
ILII to s;La eivow otnv 3n
opéda ko ot 61 TEPiOdO
Ko akpLpig amd KAtw oty
71 mepiodo eivan 1o goAc. Tar
otolyeio 58-71 avagpépovton
g AavBovideg eved T oTOL-
xeto 90-103 wg akTivideg Ko
Bpiokovton axpfog kdtw
amd Tov KVpLo TEPLOdLKO
nivaka. Me Baon vedTepeg
AVAKOAVYPELG LTTALPYOLV GT)-
HOVTIKEG eVOAAXKTLKEG Yl
tov ILIL &%o amd Tig omoieg
elvou o 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) xan 89-
102 (akTivideg).

B. Ta tetpiywva 57 ko 89
HEVOLY KEVA KOL OE aLTA
QVOUPEPOVTOL OTTAGL OL OLTOLL-
kol apBpoi 57-71 ko 89-103
Kol o otolyelo avagpépo-
VTOL AVOAUTIKG GTO TTOpdp-
mpa tov ILIL wg AavBa-
voeldn kot akTLvoetdr]. Apoo
dev paiveton pog to TopdV
(Iobviog 2018) va Ppioketon
pioae kowé amodektr) Adom,
vioBeteita ) pop@r} Tov TE-
prodikov mivaka tng IUPAC
(popony B pe povn donte-
potnTa Tar ortolyeior 57-71
v avapépovtor wg Aavio-
videg koL ta oTouyeio 89-
103 wg aktwideg (avti yia
AovBavoeldn) ko ok Tivoed)
OV AVOPEPOVTOL GTOV TiE-
prodiko mivaka tng IUPAC).
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Iomaviko  ypopparoonuo e
TOV TEPLOSIKG VKA.

O ovyypovog meprodikog mivakog tng IUPAC oe popor) pdf propei va AngBet
ortd TNV LotoceAida:
https://iupac.org/what-we-do/periodic-table-of-elements

3.2 HAsktpoviakég Sopég kat M.11.

OMla tae otorgeio g idrog opddag tov ILIL éxovv tnv idix dopry otnv eEwte-
pikr) otado ko avtod e€nyel yatl T ototyeio TG dag opadag xovv mo-
popoteg 130T TES (0L LLOTNTES TV oTOLXELWV EKINADVOVTIL PECW® KLPLWG TV
nAekTpovienv g eEwteplkng otifddac, mov Aéyetal kal oTifada oBévoug). H
HOVT droupopd eivor 0TL oL e€wTepLkég oTIPAdES AVTIGTOLYOVV G OAO KaL peya-
AOTepeg TIEG TOL KOPLOL KPavTikoD aplBpod n. Ag SovpeE Yo ToUPADELYHA TLG
nAextpoviokég dopég g 2ng (ITA) ko g 13ng (IITA) Tov ILIL:

2n (I1A) op&da 13n (IIIA) opéda

Be: K(2)L(2) B: K(2)LG3)
12Mg = K(2) L(8) M(2) 13AL: K(2) L(8) M(3)

Ca: K(2) L(8) M(8) N(2) 4Ga: K(2)L(8) M(18) N(3)

LSt K(2) L(8) M(18) N(8) O(2) oin: K(2) L(8) M(18) N(18) O(3)
Ba: K(2)L(8) M(18) N(18) O(8) P(2) o Tl: 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)

KaBe mepiodog apyilel pe pa véa otipada, tng omoiog o kOpLog KPavTikdg
aplOpog g eivat ioog pe Tov aplbpod tng meprodov. ILy. To {gAr eival To Tedev-
taio otoryeio g 3ng meptddou pe dopr: K(2) L(8) M(8). To emdpevo otouyeio
avikel oty 4n mepiodo ko eivon to 1oK: K(2) L(8) M(8) N(1). Hapatnpodpe
otL 10 19° nhextpovio eroépyeton ot oTipdda N (n = 4). Tevikd, tpokbmtovy
Ta €€NG CUUTTEPAGHATOL:

O ap1Bpdg TV otifddwv ov éxovv xpnoipomrondel otnv nAekTpoviokn dopn
TOL ATOHOV eVOG aToLyelov kaBopilel Tov aplOpo6 TG mepLlddOL G TNV OTola ALVT)-
KeL To oTolyelo.

Ipoxtikd 1 mepiodog mpokLmTeL otd TO peYyoAdTEPO KUpLo KPavTikd oplOpod
NG NAeKTPOVIOKG SOUNG.

‘Eto, m.y. 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 Sopr) K(2) L(8) M(18) N(18) O(3) avrjkel atnyv 51
nepiodo.

Soppwva pe Tnv kAaootkr apibunon kot povo yix tig kvpeg opddeg tov ILIL,
0 apldpdc Tewv nhektpovinv g eEwtepikic oTiPadag (nAektpovia obévoug)
kaBopilel Tov aplBpod tng opddoag mov avikel to otorxeio. ILy. o 5P pe dopn
K(2) L(8) M(5) dwabéter 5 nhextpovia otnyv e€wtepikn) oTiAdo Kot ETOPEVOG
avikel otnv VA 1} 151 opdda (ko atnv 31 mepiodo).


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

HMopd&derypa 3.1

Ye mola meplodo avrjKeL TO GTOLYXELO TO ATOHO TOL OTOLOL €XEL NAEKTPOVIXKN
Sopry: K(2) L(8) M(18) N(3);

. otnv 3n B. otnv 4y Y. otnv 51 8. otmv 6N
Avon

O apBpog tng mepltddov oL avrikel Eéva oToLyElo TPOKLITTEL AlTd TOV aplOpd
Twv oTPAdwV ov £xovv ypnotponoinel TNV nAekTPOVIOKT] SO TOL ATOPOV
Tov ototyeiov. [ To Tapamdve dtopo éxovv xpnotpomoinOel 4 oTifddeg ko
apo To oTolyeio avikel otnv 41 mepiodo (cwatr emhoyn 1 P).

‘ HMopaderypa 3.2 ‘

Ta otouyeia mov éxovv otV e€wTepilkr] Tovg oTIPada Tpiat NAekTpOVIX G TOLOL

Qo TIG TAPAKATE® OPADES TOL TTEPLOSLKOV TIVOKA QLVIKOLV;
. otnv IIB B. omvIIA y. otnv VA 8. omv VIIA

Avon

['a ta otolyeia Tov avrjkovy oTLg kVpLeg opddeg tov ILIL o aptBpog twv nie-
KTpovinv 60évoug kabopilel kot Tov aptBpd g opadag (pe tnv mokid apib-
unon). Etol, otolyeio pe tpio nAextpdvia obévoug avikel otnv IIIA opdda (1)
13n) tov ILIL (cwotr emhoyn n P).

HMopdaderypa 3.3

To payviioio (Mg) PBpioketor otnv 3n mepiodo Tov meplodikov mivaka, eVed TO
16v avtod Mg?* éyel Sopr evyevoig aepiov. Me Bhon awté ta SeSopéva pokn-
nTeL yia To Mg otu:

o. éxel atopiko aptBpo 8 kou Ppioketon otnv VIA opdda

B. éxer atopikod apBpo 12 ko Ppicketon otnv IVA opdda

Y. €xeL atopko aplBpo 16 kau Ppicketar otnv VIA opddo

5. éxer atopikd apBpd 12 kou Ppioketon otnv IIA opddo

Avon

To Mg amoPaAlovtag 2 NAeKTPOVIK TOKTA T SOLT) EVYEVOVG OEPLOL TNG 21G
nepLddov, dnhadr dopn K(2) L(8).

Emopévwg, o dtopo tov Mg éxer dopn: K(2) L(8) M(2), dnhadn Swabéter 12
NAeKTPOVIX KoL eTOpEVLDG Z = 12 (cwoTtr) emhoyr) 1 J).

HMopdaderypa 3.4

ITolog eivor 0 atoptk6g aplbpog Tov arolyeiov mov PpickeTo:
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ao. o1n 2n nepiodo kot otnv VIA opddo

B. otnv 3n mepiodo kot otnv VIIA opdda tov mepLodukot mivaka.

Avon

a. To otolyeio mov avikel otnv 2n mepiodo kot otnv VIA opdda B Srobétel
dvo oTiPadeg ek Twv omolwv 1 ewtepikn Oa éxel 6 NAekTpovia. Emopévag
1 dopr Tov otoryeiov Oa eiva: K(2) L(6) ko dpa Z = 8.

B. To otoiyeio mov avikel otnv 3n mepiodo kat otnv VIIA opdda Oa drodéter
Tpelg oTLPadeg ek TV omoiwv 1) eEwtepikr] Bo €xel 7 nhekTpovia. Emopévang
1 dopr Tov otoyeiov B eivo: K(2) L(8) M(7) xau &poa Z = 17.

‘ Hopaderypa 3.5

ITowa ad ta oTotyeio Tov akoAovBolv avikovv otnv idia opada tov ILIL ko
motx otV it wepiodo; sN, oF, 11Na, 5P, 17Cl xou ;oK.
Avon
/N : K(2) L(5) (2n mepiodog, VA 1} 151 opddar)
oF : K(2) L(7) (2n mepiodog, VIIA 1) 171 opddor)
11Na: K(2) L(8) M(1) (31 mepiodog, IA 1) 1n opada)
15P K(2) L(8) M(5) (31 mepiodog, VA 1} 151 opddoar)
17CL: K(2) L(8) M(7) (31 mepiodog, VIIA 1} 171 opédor)
10K K(2) L(8) M(8) N(1) (41 mepiodoc, IA 1) 11 opddw)
Enopévac, otnv idio opdda aviikovv ta otoryeio N, P (151 opddar), F, Cl (177
opdda) kot Na, K (1n opdda). Etnv idix epiodo avrjkovv ta atoryeia N, F (21
nepiodog) kat Na, P, CI (3n mepiodog).

‘ Hop&derypa 3.6 ‘

Aivovtou 8o (evyn oTolyelwv:

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

Ye moto (evyog T oToLyelo avrjkovv 6TV idla Tepiodo;
[TPATIEZA @EMATQON]

Aton
INa va avijkovv otnv dwx epiodo tov ILIL Tt oToryeio Bo mpémer va €xouvv
NAektpoviae otov 8o aptBpd otifadwv. Ipdpovpe TIg nAekTpoviakés dopég
TV 3 oTolyelwv:

/N : K(2) L(5) (2n mepiodog)

15P: K(2) L(8) M(5) (31 mepiodog)

4Be: K(2) L(2) (21 mepiodog)
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Enopévog, otnv idua mepiodo (2n) avikouvv ta otoryeia N ko Be.

‘ Mopd&derypa 3.7

Atvovtou 8o Cebyn otolyelwv:

o. 1gAr ko 13Al ko
B. (sAr ko ,He.

Ye oo (ebYyog Ta oToLyeix EXOVLV TTaLPOpOLES (AVAAOYEG) XMHLKEG LOLOTNTEG;
Noa cutiohoyroete Tnv andvinon cog.
[TPATIEZA GEMATQN]

Avon
T va éxovv 00 oTolyeia opoOpoLeg XNLkES WOLOTNTEG Bt Tpémtel var avrjkovv
otnv S opdda Tov ILIL I'phrpovpe TIg NAeKTPOVIOKES OOpEG TV 3 OTOLYEIWV:
18Ar : K(2) L(8) M(8) (181 op&da)
13Al : K(2) L(8) M(3) (131 op&dor)
,He : K(2) (181 opdda: To 1o evyevég aéplo)
Emopévwg, avahoyeg xnpLkég OLOTNTEG €xoLV Ta dVO eLYEVH aépla, TO Ar KoL
to He.

INopd&derypa 3.8

Ot TAnpogopieg 1oL akohovBodY apopovv oTa ototyeior X ko V. To 16v X2~
éxeL 10 niextpovia. To otoryeio ¥ Bpioketan otnv 3n mepiodo kot oty 2n (IIA)
opada tov Ieprodikov Iivaka. Na vrrodoyicete Tovg atoptkog aplBpots Twv
otowyeiov X ko V.

[TPAIIEZA OGEMATON]

Aton

Eocov To 16v X2~ éxel 10 nhextpovia, to &ropo X Siadétel 8 nhekTpovia Ko
emopévwg 8 mpwtovia (Z = 8). To ¥ Oa éxel nhektpoviakn dopn: K(2) L(8) M(2)
KoL eOpéVeg Z = 12.

‘ HMopaderypa 3.9

Na ypayete tnv nhektpoviakn Sopr kat Tovg ATopLkovs aptOpove,
Ol. TOUL TPLTOL eLYEVOVLG aepiov,

B. g devTepng alkaliknig yaiog,

Y. Tov Tpitov aAkahiov Ko
o

. TOu Tpitov athoyodvou.
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Aton
a. To tpito evyevég aépro avrjkel otnv VIIIA (18n) opddo ko otnv 3n mepiodo
tov ILIL kxau emopévag éxet dopn: K(2) L(8) M(8) (Z = 18).

B. H dedtepn aikoAikr yaia avikel otn IIA (2n) opddo tov ILIL ko otnv 31
nepiodo (otnv 1n mepiodo dev vapyel alkoAikn yoio) Ko eTOPEVWG €XEL
Sopn): K(2) L(8) M(2) (Z = 12).

y. To tpito arkdAiio avikel otn IA (1n) opdda Tov ILIL ko otnv 41 mepiodo
(otnVv 1n mepiodo ko otnv 11 opdda eivar to H mov dev avrjkel ot adkd-
) ko emopévag éxet dopn: K(2) L(8) M(8) N(1) (Z = 19).

d. To tpito ahoyovo avikel otnv VIIA (171) opada tov ILIL ko otnv 4n

nepiodo (otnv 1n mepiodo dev vTapyel AAOYOVO) KoL ETOPEVLG £XeL SOUN:
K(2) L(8) M(18) N(7) (Z = 35).

‘ Hopd&derypa 3.10

ITowax amtd T otoryeia A, B, T, A kou E pe avtictoryovg atopukotg aptBpotg 8,
12, 16, 20 ko 38 éxovv mopoOpoLES LOLOTNTEG;

Avon

T va éyovv mapopoteg 1L1oTNTEG Bt Tpémel va avijkovv otV i opddo Tov
ILIL

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

Z =38 : K(2)L(8) M(18) N(8) O(2) (LA 1} 21 opcdcr)

Enopévag, otig idieg opadeg avrouvv ta atotyela pe Z = 8 kat 16 (161 opddor)
Ko T otoyeto pe Z = 12, 20 ko 38 (21 opddar).

Hopd&derypa 3.11 ‘

To katov X2+ ko 1o avidy ¥3~ éxovv tov iS10 aptbpd niektpoviny pe To ev-

YEVEG aéplo |gAT.

a. Tloteg oL nhekTpoviokég Sopég TV atopwy Tv X kot ¥;

B. Ze moleg opadeg ko o€ moleg ePLOdOLG avrikovy T ototyeio X kot ¥

Avon

o. To xatiov X2 SiaBéter 18 nAekTpOVIA Kot TPOKVMTEL atd TO &ropo X i
amofoAn} 2 nAektpovinv. Emopéveg to dtopo X Srabéter 20 nAektpovia
ko éxel Sopr: K(2) L(8) M(8) N(2). To aviov ¥~ Siabéter 18 nhektpo-
Vi Kot TpokvrtTeL ortd to &topo ¥ pe mpooAnym 3 niektpoviwv. Emopévac
10 dropo ¥ Srabéter 15 nhextpovia ko €xer dopr): K(2) L(8) M(5).
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B. Amo Tic nhektpoviokég dopég Twv X kat ¥ katodoPaivovpe 6TL To X ovrjicet
otnv IIA (21 opadar) ko aTnv 4n mepiodo eved To ¥ avrikel otnv VA opdda
Kot atnv 3n mepilodo.
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Epwtnosig - Aoknoelg - NpoBAnpata

3.1 O ovyxpovog meplodikdc vOpog cuoyetilel TG
LOLOTNTEC TV GTOLXELWV pE:

O TNV OTOMLKT) TOLG pé&la

B. o palikd Tovg apldpd

Y. TOV OTOHLKO TOLG aplOpod

8. timote atd T TponyoLpeva

3.2 H opd&da tov ILIL mov mepiéyel otoyeia, Twv
omolwV Ta ATOpN €XOLV 4 NAeKTPOVIX oTNV e€wTe-
picn otiPado eiva:

a. 1 2n (IIA)

B. 1 4n (IVA)

. 1 8n (VIIB)

5. n 14n (IVA)

3.3 Ta otowyeia tov mepLodikov mivaka mov Ppi-
oKOVTOL KOT& PNKOG TNG idlag Katakdpugng oth-
ANg Tov éyovv:

. TOPOHOLEG LOLOTNTEG

B. mopotAnclo atoptkd oplbpod

Y. Tov ido apBpd nAextpoviak®dv oTPadwv

6. 1o idro péyebog

3.4 Ta otoryeio Tov mepLodikov mivaka ov Ppi-

OKOVTOL KOTA PIIKOG LG 0pLlOVTLOG GELPAG EXOLV:

o. TG id1eg 110N TEG

B. Tov ido apOpd niektpoviov otnv e€wtepikn
oTddo

Y. Tov ido aplBpod nAektpoviak®dv oTPadwv

5. v idia atopkn aktiva

€. tov idto polikod apldpod

3.5 Towx amd TIg ToPAKAT® TPOTAGELS TTOV AVt

pépeton otov ovyypovo ILIT eivar AavBoopévn;

a. Ta otoyela g 3ng mepLddou eival GUVOALKK
OXT®

B. Ta otouyeia petdmtwong Ppickovtot OAa 6TV
o wepiodo

vy. Ta otoyeia g 1Ing (IA) opddag extog tov H
AVOLPEPOVTOL WG OAKAALY

6. Ta otowyeia g 2ng (ITA) opddag éxovv otnv
eEwTepikn) Toug oTIada dvo nAekTpoOVIX

3.6 Avtaidvra Ca?* kan S?™ éyouvv Tov (1o aptdpod

NAeKTPOVI®V pe TO evyevég aéplo Ar (Z = 18), tote

ta otoryeia Ca ko S Ppiokovro:

o. otV i mepiodo ko oe drpopetikr) opddo
tov ILIL

B. otnv idia opdda ko oe droupopeTikt) epiodo

Y. € SLLPOPETIKT) OPAd KoL G€ OLOLPOPETIKT) TTe-
piodo

6. omnv dux opdda ko ot idia epiodo Tov ILIL

3.7 O mepodikdg mivakag twv otolxeinv eivat

XPNooG:

. YO TNV aVOKOALYT VEWV GTOLYELWV

B. ywa T peAETn TOV IOLOTHTWV TOV GTOLXElWV

Y. ywx ) dvvartotnta TpoPAeYng TNG CLUTEPLPO-
pag evog aTolyeiov

5. O)a T mponyolpeva

3.8 Na yapoxtnpioete T TPOTACELS TOL KO-

AovBov wg cwoTég (X) 1) oL (A).

o. H mpon mepiodog mepthapPavel to vdpoyovo
KoL To AAKGAL.

B. Ta otoyeia Tng drag mepLtodov €xovv O A TOV
dto aplBpod nAextpovinv otnv eEOTEPLKT] TOVG
otifado.

v. H 1pitn meplodog mepihopPaver 18 otoryeio.

5. Ta otoweio Tng 17ng (VIIA) opddag eivon 6 o
OpETOAAO KoL TepLEYoLV 7 MAEKTPOVIAL OTNV
eEwtepikn Tovg oTidda.

e. Ol ta evyevr) aépia mepléxovv oxTM NAEKTPO-
via o11 oTifada 60évoug.

ot. Taa otoyela tng tpitng meprdodov tov ILIL
£XOLV ATOHLKOVG aplOpotg amd 11 péxpt 18.

C. Ka&be otowyeio tng 14ng (IVA) opddoag tov ILIL
EXEL HEYOADTEPO XTOMLKO oplOpd amd Oha Ta
ototyeia tng 13ng (IIIA) opadag.

n. Meta€b 6o otolyeiwv tng dog opddog Tov
ILIL. peyodOtepo atopikd aptOpd éxel To otol-
xelo Tov avrkel o epiodo peyadtepng TaEnG.



62

Kepddaio 3. Iepiodixds mivakag twv oroLyeiov

3.9 No cupnAnpioete TIG TAPUKAT® TPOTACELS:

o. ZOpQOVa e TOV oUYXPOVO TTEPLOSLKO VOHO OL

LOLOTNTEC TV OTOLYELWV ELVAL ............... ouvap-
TNGT TOU v TOUG v .
B. To otowyeio 3,Se éxet ......... NAEKTPOVIOL BTNV

eEwteplkn oTIPAda KoL EMOPEVWS avrKeL GTNV
............ opada Tov mePLodikov TivaKa.

y. To 1;Cl ko To 35Br éxovv mapopoteg pebodovg
TOPOCKELNG KL TTOLPOHOLES YXMHLKES LOLOTNTEG

YLOATL OVIKOUV GTNV eevieees eeeeerenne TOV TEPLO-
dwko? mivaka, dniadn oy ........ opdda 1§ 171
opadat.

6. To {{Na xau 10 17Cl aviikovv 6NV .o e

tov ILIL

e. H 2n mepiodog tov ILIL mepihapPdaver cuvo-
MK ......... otolyeio pe atopLkotg aptOpovg amd
............. HEXPL wvvnnes

ot. To tehevtaio otolyeio g 2ng meptddov €xel
QTOpLKO aplOud Z = ... KOL OVIKEL OTNV ..........

opada Tov ILIL otnv omoia Ppickovtor OAa Ta

C. Ta otouyeior TOL £XOLV GUUTANPWHEVT) TN OTL-
Bada cBévoug e ...... nAextpovia ovopdlovro
..................... avikouv 8¢ GTNV ......... OH&SA TOV

3.10 No cUPTTANPOCETE TOV TULVAKAX TTOL KOAOVL-

Oel:

Stoxeio | K| L | M | N | O | opada | mepiodog
H 1|-1-1-1-
Ca 2188 |2]-
Br 21818 - | VIIA
O 2 - | -1]-1] VIA 2
Na 218 - | - IA

3.11 Na oUPTTANpOCETE TIG TOPAKATW TTPOTH-
oelg:

a. ‘Eva otouyeio mov Ppioketar otnv 51 mepiodo
EYEL T MAEKTPOVIX TOU KOXTOVEUNHEVL OF ...

B. Eva otoryeio mov Ppioketon otnv VIIA opdda
TEEPLENEL e vveeereeneaennn OTNV .eueeee oTdda.

3.12 Tlowog eivon o atopkdg aplbpdg Tov oTol-
xetov mov Pploketal otny 3n mepiodo Tov mepLodi-
KoL mivoka kot 6tV VA opddo

3.13 Noa yp&yete Tovg atopkovg aplOpois twv
otolyelwv:

o. G 1ng meprdodov tov ILIL
B. ™™g Ing opddoag tov ILIL
Y. ™G 3ng mepodov tov ILII.

3.14 No ypayete Tov atopkd aptbpo:
ao. Tov aAkaAiov A mov avrkel otnv 31 mepiodo,

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

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

3.15 Avtaidvia At ko B3 éxovv Tov i8io aptbpod

NAEKTPOVI®V e TO eLYEVES aéplo Ar (Z = 18),

o. voo Tpocdlopioete TOLG ATOULKOVS aplOpovg
Twv otolyeiwv A ko B.

B. vo mpocdiopicete TNV opdda ko TNV mePiodo
otV omola avrjkovv T ototyeior A ko B.

3.16 No amodeiete 6TL Tar oTOLYELX PE ATOPLKODG
optBpotg 36 ko 54 eivon evyevr) aépla.

3.17 To otoiyeio oedfjvio Ppicketon otny 4n me-
piodo Tov ILIL, evé to v Tov Se?” éxer Sopn
evyevolg aepiov. Na mpoodiopicete TOV ATOpLKO
optBpo tov Se.

3.18 'Eva &topo tov Ppwpiiov copPoliletar: 52 Br

a. IToleg TANpOPOpieg TPOKVITOLY GYETIKA e TNV
OTOLKT) QOpT) TOL PPWHIOL GO TOV TAPATAV®
oupfoAilopo;

B. Iog xatavépovrot Ta nAekTpovia Tov Ppwpiov
oe oTPadeg;

y. XZe molx epiodo kal oe oL Opddo TOL TEPLO-
ducol mivaka Bploketol To PpopLo;

3.19 TN taévte amd ta otoyeior A, B, T, A, E ko
Z vmapyovv ot e€ng mAnpogopiec:

a. H eEotepikn otifpada tov A eivar n M.
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To B éxeL ovpmAnpwpévny v e€wtepikn Tov
otifada.

. To T éyxeL tov 8o apBpd niextpoviov otnv

eEwtepikn Tov otidda pe To okvyovo (Z = 8).

Ta nAextpovia Tov A éxovv OAa TV S evép-
yelo.

>to E voleimovtou tpio nAekTpoOVIAL Yo va 6L-
HTANpwBel 1) e€wtepikr) Tov oTfAda.

Me Baon tig TANPOPOpieg AVTEG CUUTANPOCTE T
KeV& TOUL TTivaka oL arkoAovDei:

>touyelo A

Atopikog apbpog | 18 | 9 | 17 16 | 15

3.20 Eva o6 o dyvwota oToL Elo TOL 07Toiov 0
Mendeleev tpoéPAee Tnv Oap€n ToL OVOPAOTNKE
amod auTOV eka-apyilio. Apyotepa avakalbeOnke
otn TFaAAia, ovopdoBnke yaAiio (Ga) ko PpéOnke
OTL elye atopkd apldpod Z = 31.

o.

IMowx eival 1 katavopr Twv nNAekTpoviov oto
ATOO TOL apyLAlov (13Al) Ko Tov Ga;

IMowa eivor ) Béom oL YoAAiov oTov TepLodikod
Tivaka 6e GXECT) e TO OPYLALO;

3.21 Aiveton évor tppa Tov mepLlodikol mivoka
TWV OTOLYELWV.

. Na onpewwoete tovg apbpotvg mov avticTol-

XO0V 6TIG TEPLOSOLS TOV TTivarko KBS KoL 6TLG
opadeg To (pe TN véa Kol TNV ahld apibunon).

. e Toleg OpAdEC avKoLV:

i. T oAkGALL,

ii. oL aAkoAkég yaieg,

iii. To otouyelo peTdmTOONG KOl
iv. To evyev) aépla

. Na onpewdoete tn 0éon tov ,He, tov 3O, Tov

10Ne, Tov ;5P ko Tov ¢4S. Ilowax ad T oTotyeio
LT epPavilovy TapOHOLES LOLOTNTEC;

. Na tomofetfioete otov mapomdvew meplodikod

mivako To e€ng otolyelo:

i. 7o Ca Tov omoiov to kaTov Ca?* éxer nhe-
KTpoviokn dopn 2,8,8,

ii. 7o Cl tov omoiov to aviov Cl™ éyel nhe-
KkTpoviakn dopn 2,8,8,

iii. To Ar mov eivou evyevég aéplo pe TNV o
nAektpoviakt) Sopr pe To 16v Ca?*, ko

iv. 1o K 1o &topo tov omoiov éxer palikod
opBpo6 40 ko drabétel 21 vetpdviae oTOV
TUPT)VA TOV.

OO0 B OA B OO O BB T B OA B OO O B B B OO B O B OO OO B B OO B B O OO OO OO B B B GO B O B OO OO O B B GO GO O B GO OO CA A OO

Xnueia ... ko Tépara!!!

OO0 0A A BA BB CA A B OB A B B B B B B OO OO B B B GO B O B OO OO B B B GO B B B OO GO 0D B B GO GO B A A GO CA A OO

To diAnppa tng 3ng opddag Tov Ieprodikov Mivaka

MéxpL oxetikd TpOcPATA, 6T GLVNOLGHEVT) HOPPT) TOL TTEPLOSLKOV Ttivaka (artd to mepipnpo PpAio Advan-
ced inorganic chemistry twv Cotton ko Wilkinson) to 5;La eivot TomoBetnpévo otnv 3n opdda kot oTnv 61
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mepiodo kau akplfog amd k&tw oTnv 71 mepiodo eival To goAc. XTov i1 meplodikod mivaka Ta oToyeio 58-
71 avapépovton wg AavBavideg eved T ototyeio 90-103 wg akTivideg kan eivot Toofetnpéva akpLog KATw®
amd Tov KVpLo mepLodikd mivaka. Me PBaomn vedtepeg Bewprioelg kar avakaldyelg, OA0 koL TeplocOTEPOL
ovyypogeic otn diebvn PpAioypapia diaepopomolodvtat amd ToV KAAGGLKO auTO TTEPLOSIKO TIVOKX, KUPLWG
oe oxéom He To 57La ko To ggAc. MaAloTa yiveton onpavtikn avagopd oto Bépa, xwpig n IUPAC (Aebvrg
Evwon Xnpeiag) va éxel amopavel pe ca@rvela ov kat éxeL 0ploel pHi ETLOTNHOVIKT] OPAda TOVL TO peAETA.

I[Toteg eivar o1 Pacikég eMAOYES TOV CLYYPAPEDV OVE TOV KOGHO;

o. To otowyeio 7;Lu otn Oéon 57 tov mepLodikot mivaka kot To ototyeio jop3Lr otn Béon 89 evod ta oToyeia
57-70 (AavBavideg mov avagépovral mor wg AorvBavoeldr)) kot 89-102 (akTivideg oL avapépovTat Lo
WG aKTIVoeLdn) otolyein).

B. To 5;La ko 10 goAc oTig Oéoelg 57 ko 89 avtioToya, dAAL avagépeTan pnTé OTL eV avrkovy oTnv 31
opada (HOvo Ta oToLyela 51Sc kal 39Y aviikouv 6TV opdda arvTh).

v. Ta tetpaywva 57 kot 89 pévouv kevd kot oe aLTA avopépovtol atAd ol atopikol aptBpot 57-71 ko 89-
103 ko T oTOLYELX AVOLPEPOVTOL OVOAVTIKA GTO TTAPAPTNHA TOL TEPLOSLKOV TTivaka wg AavBavoeldr
KoL AKTLVOELON.

6. H mohi& poper) tov meprodikod mivaka, pe To 57La kot 1o ggAc otnv 31 opdda Tov meplodikod wivaka.

€. H Aeyopevn poxpd popen tov meplodikod mivaka, otnv omoio dev eppoviCovron ot AavBovideg kot ot
OKTVIOEG AV TAPAPTNHA, XAAA VAL EVOOHATWIEVES GTOV KUPLwG meplodikd mivaka. H popen avtr
e€apaviel kotd Kool TpoTo To TPOPANHe, aAAd eival SOGYPNOTN ELPOAVIGLOKA.

BE 5
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 (22123124 (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| Tl | 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 kepdilet £dapog Kupiwg AOYw TV OpoloTHTWV 0TI WLOTNTEG TOL Lu ko Tov Lr pe
Toe Ao ooyl TNG 3NG OpAdAG (TO 51S¢ KOl TO 39Y), XAAX LITAPYOLY TOAAEG AVTLPPTCELS, KUPIWG AOY®
NG NAekTpoviaktg dopng Tov ;y3Lr oTo omoio o1 TeAevtaieg peréteg pépovv To TeAevTAO NAEKTPOVIO GTNV
vrooTiPada 7p ko 6xL otnv 6d! Ot LITOCTNPLKTEG TNG EMAOYNG O AVTIAEYOLV OTL T.X. TO oo Th eivan otov £
Topéa (xwpic avtipproeic) ywpic va Stabétet 5 nhextpovio: 6d% 7s2! Ae Byaiver dupr...

Téhog mavtwv, dev paivetal mpog to mapodv (lovviog 2018) va Pploketot pic kowvd amodektn AbVon Ko Te-
PULEVOLHE TNV TTPOTACT] TNG emtoTnpovikng opddag tng IUPAC. Avapévovtag, oto Piiio avtd vioBeteiton
N popen Tov meprodikov mivaka g IUPAC (poper] y) pe povn iattepdtnta to ototxeio 57-71 va ava-
pépovtal oG AavBovideg kot ta otoryeio 89-103 wg akTvideg (avti yio AavBovoeldr) kot aktivoeldr} mov
avopépovtol otov meplodiko 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 yopoxtnpioete TIg TPOTAGELS TOL kOAOVOOOV WG 6w Tég (2) 1) AavBaopéveg (A).
A

o.

OT.

To otowyeio vatpro, 1;Na, Bpicketor otnv 1n (IA) opddo ko TV 21 mepiodo Tov
[Teprodikov Mivako.

To otouyeio X mov Ppicketan otn 171 (VIIA) opdda kot otnv 2n mepiodo Tov me-
pLodikov mivaka, £xeL ATOpULKO aplOpod 17.

Ta otoiyela plag meptddov éxouvv Tov 8o aplBpd nAektpoviov otnv e€wtepikr
ToUg oTIAd.

Toa otouyeia prog opadog éxouvv tov ido aplBpd nAekTpoviny.
Ta otoiyeia g 3ng (IIIA) opadag éxouvv tpelg oTIPadec.
Ta otowyeio wov éxouvv e€wtepikn otifdda v N, aviikovv otnv 41 mepiodo.

To atoiyeio pB6pLo, F (Z = 9), Bpioketon otnv 171 (VIIA) opddo ko tnv 21 epiodo
tov [Teprodikot Iivaka.

B. Aivovtai dvo (evyn otolyelwv:

o. 145 ko 1;,Cl B. 17Cl kou oF

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

I'. Aivovtan dvo Lebyn otoyxeiwv:

o. 1;Na ko 5Li ko B. ;1Na ko jgAr.

e moto {ebyog Ta aToLyelor aevrjkovy oTnV dix epiodo;

A. No Bpeite Tov atopikd aplBpod Tov 200 PEAOLS TNG OPAdAS TV AXAOYOV®OV KoL VO YP&YEeTe TNV NAEKTPO-
viokn) dopn Tov.
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®UANo Epyaoiag 3.2

ITeprodkog wivokog 2

[TPATIEZA @EMATON]

A. No yapokTnploete TIG TPOTAGELS TOL akoAoVOOVY WG 6waTEG () 1) AavBacpéveg (A).

o. To otouyeio o€vyovo, O, Bpioketon otnv 18n (VIIIA) opdda ko tnv 21 mepiodo v
tov ITeproduco? Iivaka.

B. To otowxeio pwopodpog, 15P, Ppioketan otnv 151 (VA) opdda ko otnv 3n mepiodo
tov ITeprodikot Ilivaka.

v. Ta otoyeio prog opadog éxovv Tov idto aptpd otifadwv.

d. To otowyeio ¥ mov PBpicketon otn 21 (ITA) opdda kot otnv 31 tepiodo Tov mepto-
duko Tivoka, éxel atoptkd oplOpod 20.

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

B. Aivovtai dvo (evyn otolyelwv:

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

Ye moto {edyog ta oTolyeio £XOLV TaAPOROLEG (AVAAOYEG) XTHLKEG LOLOTNTEG;

I'. Aivovtar dvo Lebyn otoiyeiwv:

o gO kot 14S ko B. gO o ;oNe.

Ye moto {ebyog Ta aToLyelor avjkovy TNV dix epiodo;

A. Na Ppeite tov atopikd aptBpod Tov ahoydvou mov aviikel otny 31 meplodo kot v ypapete Tnv nAektpo-
VIOKT) TOU Sop).
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®uAMo Epyaoiag 3.3

ITeprodikog wivakoag 3

[TPAIIEZA @EMATQN]

A. Eva otouyeio A, avikel otnv 11 (IA) opddo ko otnv 3n epiodo. Na dei€ete 0tL 0 atopkdg aptbpodg tov
elvat 11.

To otouyeio X €xel 6 nhextpovia oTnv e€wtepikn Tov oTPdda ov eivon 1 oTifada (M).
a. No vroloyilotel o atopikog aplbpog tov ototyeiov X.
B. No e€nynoete oe Mol opdda ka oe mota mepiodo Tov Ileprodikot Iivaka avrkel To ototyeio X.

B. a. O moapakdte mivakag divel peplkég mAnpopopleg yior To dtopa TpLdv otolxeiwv X, Y , Z. Apod tov
AVTLYPAYETE GTNV KOAANX UG, VUL GUITTANPOCETE TIG KEVES GTHAEG [E TOVG AVTIGTOLXOUG aplBpove.

Stpadeg

>towxeio | Atopkog apibpog | K| L | M [N
X 11
Y 9
Z 19

B. Exovv kéuroia amd avtd to otoryeio mopOpoLeg (aVAAOYES) XNHLKES LOLOTNTEG;
Noa aitioloynoete TNV atdvtnon oog.

I'. O mapakatw wivokog divel pepLcég TANPOQOpieg yia Tor ATOpA dVO GTOoLYELWV.

Ytouyeio ATO“LKIOQ Zrifbodec ITepiodog Opado
opLOpog K|L|{M|N
Ar 3n 18n (VIIIA)
Ca 20 2

. No GUUTANPOCETE T KEVA TOUL VLKA, 0UPOD TOV HETOPEPETE GTNV KOAAX GO,
B. Eival koo amd Ta oTolyelor vt eVYEVEG OEPLO;
Noa cutiohoyroete Tnv andvinon oog.
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®UANo Epyaciag 3.4

ITeprodikog wivakag 4

[TPAIIEZA OEMATQN]

A. Tha ta &ropo: 1,Mg, 50, 17Cl

o. No ylvel KaTavopr TV nAektpovinv ot oTiadec.

B. No Ppedet oe mowa mepiodo kot e oo opdar Tov Ileprodikod Iivaka aviikel To kKabéva amd avtd.

B. Aivovtai ta otoryeio X ko W. To X Bpioketo otnv 1n (IA) opdda ko otnv tpitn mepiodo tov Ieprodikoo
[Mivaxa kot to ¥ Bpioketar otnv 17n (VIIA) opdda kot otnv devtepn mepiodo tov Ieprodikov Iivaka.

ao. No Bpebel o atoptkdg aplBpog tov kabe otolyeiov.

B. No katavepnBovv ta nhextpdvia Tov k&be otoryeiov oe ot ddeg.

I'. Aivetou o mivoxog:

SopPoro | HAextpoviokr Sopry | Opdda | Iepiodog
X K(...) L(5)
Y K(...) L(...) 171
Z K(2) L(8) M(5)

o. No avtiypayete Tov mivaka 6T KOAAX GOG KOL VO TOV GUHTTATPOGCETE.

B. No e&nynoete oo otd ta oTOLXELDL TTOL TTEPLEXOVTAL OTOV TLVAKX £XOUV TPOHOLES (LVAAOYES) X1-
HLKEG LOLOTNTEG.
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®UANo Epyaoiag 3.5

ITeprodkog wivakoag 5

[TPATIEZA @EMATON]

A. O mopakdto mivakoag divel HepLkéS TANPOPOPLES YL TOL ATOHO TPLOV OTOLXELWV.

Stouyeio Atopudg Zripéodec [Tepiodog | Opddo
apLOpog K|L|M|N
Na 31 1n (IA)
Cl 17 31
Kr 36

o. No GUUTANPOCETE TO KEVA TOU TTLVAKAL.

B. No e€nynoete av avapeca ota Tpiot ALTR oTOLXELOL LTTAPYEL KATOLO AAKAALO.

B. O mAnpogopieg mov akorovBovv aopovv ota otoryeia X kot P.
To 16v X2* éxe1 10 nhekTpoOVIQL.
To otowyeio ¥ Ppioketon otnv 2n mepiodo kar otnv 171 (VIIA) opddo tov Ieprodikot Hivaka.

Na vroloyicete Tovg atoptkos aptBpote Twv otolyeiwv X ko Y.

I'. Ailvovtoun ta otouyeia 165 ko 1,Mg.

o. Noa ypayete Tnv Katavopn nhektpoviov oe oTIPAdeC ylo Tor XATOPA TOL 14S KoL Tov ,Mg.

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

y. To 1S epgpaviler mapopoleg (avaroyeg) xnpLkég LOLOTNTEG pe To oTolyelo 15X 1] pe To g¥;
Noa autiohoyrcete TNV andvinon cog.






ATtavtnoelg - AVOELG

KepaAawo 3
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoro 3

3.1 3.12 15
3.2 313 a.-1,2 B.-1,3,11,19,37,55,87 y.-11-18
3.3 314 o.-11 B.-35 y.-54

Y
)
a
34 vy 3.15 o.- 19,15 . A: 41 epiodog ko 1n opdda (IA), B: 3
B nepiodog ko 151 (VA) opdda
Y
)

3.5
3.6 3.16 Ounhextpoviakég dopég Toug eivat:
’ 36: K(2) L(8) M(18) N(8)
3.7 54: K(2) L(8) M(18) N(18) O(8)
38 .-A B.-A y.-A 8.-3 e-A or.-% - éxouv 8 nhextpovia otnv teAevtaia otolPdda dpa elval ev-
A n.-% YEVT) aépla.
3.9 o - meplodikt], atopkov, apduod  B. - 6, 161 (VIA) 3.17 34
Y. - 0w opéda, VIIA 8. - idiax mepiodo (3n) & - 8, 3, 10 3.18 a.-35p,45n,35e B.-K(2) L(8) M(18) N(7) . -
ort. - 10, VIIIA (18n), evyevrj aépra . - 8, evyevr) aépra, VIIIA 41 mepiodog, 171 opddo (VIIA)
(18n) 3.19
3.10 Ytouyxelo B|Z|A|A|T|E
Stoyeto | K| L | M| N | O | opédo | mepiodog Atopikéc appog | 18 | 9 [ 17 | 2 | 16 | 15
H Ll -]-]-] A 1 3.20 o - Al K(2) L(8) M(3), Ga: K(2) L(8) M(18) N(3) .-
Ca 2188 |2 - A 4 T0 YOAALO givor K&Tw amd 1o apyilo
Br 21818 | 7 | - | VIA 4 3.21 o. - PAéme meplodikd mivoka ceAido 54
0 2lel = | = | = VIA 2 B.-i. 1In ii. 2n iii. 3n-12n iv. 187
Y. - PAéne meplodikod mivaka celida 54.
Na 2 sl Lli=]= L . Ta ,He xou 1oNe kafog kat to g0 ko 165

3.11 . -5 otoadeg  P. - 7 nhextpovia, eEwTEPIKT 8. - PAéme mepLodkd mivaka oeAido 54
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Anavtioelg - Aboelg ota POAAa Epyaciog
KepaAoro 3
®0Ao Epyaoiag 3.1 ®OAMo Epyaoiag 3.4
Eo@o =l [fhod, ool &oodly Eoolly Gl % A« Mg: K@) L) M@2), 0: K@) L6), ,,Cl:

B. 310 B (idrax opdda).
I'. Z70 B (31 mepiodog 11-18).
A. 17. K(2) L(8) M(7)

®0AMo Epyaoiag 3.2

Aco.-A B.-2, y.-A, b.-A &-3
B. 370 B (S opda).

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

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

®0AMo Epyaociog 3.3

A. K(2) L(8) M(1) &pa Z(A) = 11 o - K(2) L(8) M(6) &pa
Z(A) = 16 B. - 3 otifddeg nhextpoviny dpa 3n mepiodog, 6
niektpovia otnv e€wtepikn otfada dpa 161 opdda (VIA).
B. o.

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

B.a Z(X) = 11, Z(¥) = 9 B. ;X: K(2) L(8) M(1), ,¥:
K(2) L(7)

I. a.
SopPoro | HAektpoviokn dopry | Opdda | Ilepiodog
X K(2) L(5) 151 (VA) 2n
Y K(2) L(7) 171 2n
Z K(2) L(8) M(5) 151 (VA) 31
B. To X ko Z yrati avrjcovv otnv idier opado
®OAMo Epyaoiag 3.5
A.a.
; A ; Znfad ’ g
Stowyeio ochOLSL‘f;')Ogg % ELB (XMEG N ITepiodog Opddor
Na 11 2181 |- 3n 1n (IA)
cl 17 287 |- 3n 171 (VIIA)
Kr 36 28| 18] 8 187 (VIIIA)

B.-3, To Na (1n opddor)
B. Z(X)=12, Z(¥)=9
I. o 4,S: K(2) L(8) M(6), ,Mg: K(2) L(8) M(2)

Stipadeg
Ytouyelo | Atopkogoplbpog | K (L | M | N
X 11 2 |81 |-
Y 9 2|7 - | -
Z 19 2 | 8| 8 1
B. X xau Z idra opédox (11)
I. a.
Stouyeio AO;OLSLZZG % Z{lﬁécf; 5 N ITepiodog Opddo
Ar 18 28] 8- 3 181 (VIIIA)
Ca 20 28] 82 4n 2n (IA)

B. To Ar (8 niektpovia otnv e€wtepikn} oTiPéda).

B. Eneldn éxer 2 nhextpovia otnv e€wtepikr] oTada.

v. Me 10 ¥ yuati avrjkovv otnv it opado (161).






Eidope 0Tl Tor evyevr) oé-
pLOL CLVIKOUV 0TV TEAELTOUN
opado Tov TepLodikol -
voko (VIIIA 1] 18n) ko elvart
XN adpavry, dniadn dev
oynpoatilovv evooelg. Amo
EVEPYELOKT] ATTOYT QVTO G-
Hoivel OTL 1) nAekTpoviakn
TOUG SOT) LE OKT®M NAEKTPO-
via otV e€wtepikn] oTBada
(pe e€aipeot) Tov He mov éxel
dopny K(2)) eivon eEoupetié
otolbepn.

IIavtwg, vrapyovv mapo
TOAAEG TEPLTTMOOELG KOTH
TIG oToieg T ATOPO KUPLWG
TWV OTOLYEIOV HETATTWOTG
oynpotilovv ynuikotvg de-
GHOVG, XWPLG Vo oTOKTOVV
v efapetikd  otobepr)
nAextpoviakr  Sopr] TV
EVYEVQOV  aepiv,  OAA&
aAheg Ayotepo otabepég
NAEKTPOVIKEG SOpES.

Kegpdroro 4

Xnuikot deapol

4.1 Tlevika

To otouyeio eviyvovton peTaEd TOVG kol GYXNUATILOVY XTHLKEG EVOGELS KoL 1) d0-
VOUN 7OV ouyKpotel Tor dtopa (1 dAAeg dopikég povadeg tng LANG, TT.X. LOVTL)
evopéva peta€d Toug Aéyetan XNpLkog deopodg. H dnpovpyla tov xnptkot de-
ooV 001 Yel TO CVUGTNHA GE YAPUNAOTEPT) EVEPYELQ, TO KAVEL ONAdT) evepyeLokd
otaBepoTepo.

H xAooikr meprypagn Tov xnpikev deopov Paciletar oto yeyovog OtL, vd
PLGLOAOYLKES oLVOTKEG, HOVO Tar NAekTpOVIX TG eEwTepLkng oTolPddag kabe
atopov (otiada 6BEvoug) eTAEKOVTIL GTO OYNHATIOHO SEGHOV KA, HAALOTAL,
TOL ATOHOL €XOLV TNV TACT Vo OYXNHATICOUV XNLKOUG deOHOVG, €TOL (OGTE VO
OQUTOKTIGOLV NAEKTPOVLKY SOpT] LdLat e LTV TwV eVYEVAOV aepliwv, dnAadn 8
nAektpovia otnv e€wtepikn oTiPada (1] 2 nAekTpovia av n otiada cvtr eivor
n K).

Ta atopa propotv va amoktricovv otadepr) nhektpovikn Sopn pe Tpelg diax-
(POPETLKOVG UMY AVICHOVG:

o. amofdrlovtag nAekTpovia
B. mpoclopPavovrog niekTpovia

Y. GLVELCPEPOVTOG NAEKTPOVIL

Me Baon tn cvpmeprpopd avth Tae aToLyeiar vodiapovvTan oe dVo Pacikég
opadeg:

o. Ta nAextpoBetikd otoLyeia, To ATOHA TWV OTOLWV ATOPAAAOLY GXETIKA
evKOAX éva 1} ko teplocoTepa nAektpovia. Tétola otoryeio eivon Tor pé-
TaAAa KoL YeEVIKA T TLo NAekTpoBeTikd otolyeia elvo avtd mov Ppicko-
VTOL 000 TILO APLOTEPA KO TLO KATW GTOV TTePLOdLKO mivaka. Me kdiroleg
e€apéoelg Ta nhextpobetikd otoryeia dadétouvv 1-3 nAektpovia atnv e€w-
Tepikt) Tovg oTada (oTipada c0évoug). I'a mapdderypo 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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t0 &topo tov H mov éxet Sopr) K(1) adhé eivon apétarro, to ,He mov éxet
Sopry K(2) ko eivon evyevég aéplo KTA.

B. To nAekTpopvnTikd G6TOLXELQ, TA ATOHO TWV OMOIWV TPocAapPfdvouv
OXETIKA eVKOAQ éva 1} meplocdOTepa NAekTpoOvia. TéTola oToLyela eival Ta
OHETOAAD KOIL YEVIKA TOL TTLO AEKTPOPVNTIKA OTOLYELX elval avTd Tov Ppi-
oKovTol 600 TLo Oe€ld KoL TTLo AV GToV TEPLodLKO mivaka (pe e€aipeo
TNV TeAevToia OpAda, TNV OPAdX TV EVYEVOV aepiwV TOL deV €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 eivar Eva NAEKTPOPVNTLKO GTOLYELO.

H ynpikn cvpmeprpopd twv ototyeiov kobopiletal, eKTOC amrd Ta NAEKTPOVIX
o0évoug Tov ko outd TO aTopkn aktTiva dnAadn To péyebog Tov aTodpOUL.

H aropikn akxtiva avédvetal otov meplodiko wivaka 0Ty e KATwW o€ pia opada
Ko 0TV TTOYLE APLOTEPE O€ pict TTEPLOSO.

[a 10 AOYyo avTd, OTOV ThpE TPOS T KATW KL TTPOG TAL APLOTEPX, TO PEYE-
Boc Tov atopoL avEavetal Kal 1) aofoAr TV NAEKTPOVIOV elval Lo eOKOAT).
Avtifeta, 0Tary mae o de€Ld ko TAVE® oToV TTEPLOdIKO Tivaka, To péyefog
TOL OTOHOL HELOVETOL Kol T NAEKTPOVIAL 60EVOLG EAKovTOL LoXLPOTEP OO
TOV TUpN VA, TPaypa oL kKablotd Suoyepr) Tnv artofolr] toug. Avtifeta, yive-
TOL TTLO €0KOAT 1) TPOSAN YN NAekTpOViwV.

Epappoyn 4.1

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

Aton

To Na éyer dopn K(2) L(8) M(1), eved to K éxer dopr) K(2) L(8) M(8) N(1). Ta
dvo otouyeior avrjcovv oty dro opdda (IA 1) 1n) ko otnv 3n ko 4n mepiodo,
avtiotorya. Etot, 1o K éxel peyadOtepn atopikr] ok Tiva pe atotéAeopa TO NAe-
KTPOVLo NG e€wTeplkng oTIPadag va fplokeTal Lo HakpLd amd TOV TUPH VA Ko
1) ATTOCTTGT) TOL Vo elva evyepéatepn. Aniadn, to K eivar o nAextpobetikd
otolyeio amd o Na.

To F éxer dopn) K(2) L(7), evd to Cl éxer dopr) K(2) L(8) M(7). Ta 8bo otoiyeia
avinkouvv otnv dax opada (VIIA 1) 171) ko otnv 21 kou 31 wepiodo, avticToryo.
‘Etot, to F éxel pikpotepn atopikn) aktiva pe atoté e To NAEKTPOVIO TTOL
TpocAopPdvetal va elval o KovTd 6Tov Tuprve kat 1 ¢éAEN tov va eivon pe-
yaAUtepn kot apa va yivetan o evkoda oe oxéon pe To Cl. AnAadn, To F elvon
L0 NAEKTPoPYNTIKO GToLyelo amd To Cl
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ITépa OpwG avTdV, LITAP-
Xouv kot GAlor TOmOL de-
OHOV, OGS elval O HETOA-
Mxog deopdg (mov eppavi-
et ot pétodda 1§ kpé-
pote), ou deopoi van der
Waals (1tov avasmttbosovton
HETOED TV popiwv) KTA.

O ovpPoiiopds twv oTtot-
xelwv 6mwg Tov Eépoupe om-
pepo €ylve b TOV GOUL-
nd6 ywtpod Berzelius (1779-
1848).

Me Baon tov nAextpoBetiko 1 NAEKTPAPYNTIKO XOUPAKTHPO TOV GTOLYELWV TTOV
EPTTAEKOVTOL GTO XNILKO SeGHO HITOPOUV VAL GYXNHATIOTODV TO TAPUKATW VO
eldn deopwv:

a. lovtikog deopodc.

B. OporomoAikodg deopog.

SUHPOAGHOG TOV GTOLXELOV YO TNV AVATOPAGTAOT] TOV XNUIKOV
deopov.

Ta nlextpovia oe éva Gtopo Sakpivovtar oe nhektpovia obévoug (Tor nAe-
KkTpovia NG e€wtepikng oTPddag) ko ota eowteptkd nAextpovia. To nAe-
KTpOVIa 60€voug elvar avTd ToL KaBopilovy TNV XNHLKT] GURTEPLPOPA TOL ATO-
HOV (TO TG eVVeTaL, dNAadT, e AAAX ATOHA TPOG GXNHATIOHO TV SLAPOPwV
XNHLKOV EVOOEDV) KL ETOPEVWS £ENYODV TOUG XNHLKOVG deGHOVG.

Ortav emiyelpoipe va €nyroouvpe Toug xnutkovg despovg oupfoiilovpe ta drtopa
HE TO XNHLKO Toug oVPPoAO Ko Ta NAekTpOVia 6Oévoug pe kovkkideg. MaAloTa,
péxpL 4 nAextpovia 6Bévoug cupfoiilovpe povipn, eved atd 4 KoL TAVE oXN)-
patiCovv Levyn. Etol o oupPoAiiopdg yuo ta mpodTa 20 otoryeior tov ILIL eivon
0 £gNG:

IA IIA TIIIA IVA VA VIA VIIA VIIIA
H- He :
Li- Bee B -G oNe 0e iF tNe:
Na+ Mge cAls Sie B 5. 0e Ar:
Ke +Ca-

4.2 lovTlKOG (€TEPOTIOAIKOC) OETHOC

O ovtikdg deopog oxnpartiletal Otav nAektpobeTikd otoLyeio evwBovv pe nAe-
KTPOPVNTIKA OTOLYELOL. ZTIC EVOTELG AULTES TO NAekTPoDeTikO oToLelo (LETAAAO)
divel éva 1) TepLocOTEPA NAEKTPOVLX GTO NAEKTPOAPVNTIKO GTOLXELO (CpéTAANO)
WoTE OAX TOL ATOHX VAL ATTOKTHGOLY QOWT €VYEVOUG aeplov, Pe 8 NAekTpoOVIX
otnv e€wtepikn oTfada, 1) dVo Tpokelpévou yia T oTidda K.

Ocwpelote yloo Toapadetypa TNV LOVTIKT évwon xAwplovyo vatplo (NaCl). To
11Na éxet nhextpovikr) dopr) K(2) L(8) M(1), dnhadn dwabéter éva nlektpdvio
otnv e€wtepikr] Tov oTIPdda KoL £xeL TNV T&oT Vo SOCEL £va NAEKTPOVIO MOTE
va ostoktrioel Sopr evyevolg aepiov kai vo petatpanel oe Oetikd 1Ov (Nab).
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I'Y oawtov to AdYyo to Na eivor nhektpoBetikd otolyeio. Ao v GAAN pepLd,
10 17Cl éxer Sopry K(2) L(8) M(7). To &topo awvtd éxet tnv téom vo TpocAdPet
EVa NAEKTPOVLIO KoL va petatpostel oe apvntikod ov Cl7. ' avtdv to Adyo o
YAWPLo yopoktnpileton wg nhextpopvnTikd otorxeio. Otav to dropa Na ko
Cl evwBo0v peta&d Toug, To nAekTpovio Tng eEwtepikng otipddag tov Na peta-
@épetan oto artopo tov Cl, €10l dote va mpoxdovv dopég evyevoig aepiov pe
oxNHaTIopd Kottovtov Na® kot avidovtwv Cl7.

® \
¥ .
[ —>

H nAextpootatikn éAEn (dovapun Coulomb) avapeco ota Betikd ko apvntikd
(POPTIOPEVX LOVTX ELVOLL 1] ALTIO TTOV CLYKPATEL T LOVTX UTA pPali, €TOL OOTE
vou oXNHaTiOVVY, O GTEPET) KATAOTAOT) £VO TPLOOLAOTAT ETAVOAXHPAVOpEVO
TAEYHO KATIOVTOV KL AVIOVT®V TTOVL AVOPEPETAL WG KPUOTUAALKO TAEYHOL.
210 kpLoTOAAMKO avTO TAéYpa k&Oe katiov Na® mepifddieton amd 6 avio-
vta Cl™ xou n moAvdidotatn ot «opyLTeKToviKh» eExapaiilel TNV eAdyloTn
EVEPYELX GTO GUOTNHO KoL ETOHEVWG T peyadbTepT otabepotnTo. Me dAla AoO-
YLO, GTIG LOVTLKEG EVOOELS OEV DTAPYXEL 1] £VVOLX TOU HOPLOV, O de XNILKOG
TOTOG HLag LOVTIKNG évwong, .. CaCl,, deiyvel amAd Tnv aképaia avooyio
KOTLOVTOV KL OVIOVTWV GTO KPLGTUAALKO TAEYHA (OTNV TEPINMTOOT QLT 1)
avoAroyio eivo 1 : 2).

Egoppoyn 4.2

Noa e€nynbei o deopog otnv évwon Na,S. Ou atopkoi apiBpoi tov Na kot Tov S
elva loot pe 11 kau 16, avtiotoryo.

Avon

H nAextpoviakr] dopr) tov {{Na eivow: K(2) L(8) M(1) (pétadro, 1 nhektpdvio
00évoug) kot Tov 145 eivon: K(2) L(8) M(6) (apétarro, 6 nhektpodvia aBévoug).
Enopévog, ta 8o otowyeio oxnpatilovv wovtikn (etepomoiikr]) évwor. Stnv
évwor auth k&Be dtopo Na amofdAdel amd éva nhekTpovio, eved kabe dtopo S
npocAopfdvel 2 nAektpovie. Me Tov TpoTo avTod Ko T 3 ATORO TTOL EPTAEKO-
vtaL atokTovv dopr evyevoig aepiov (to Na astoktd tn dopr) K(2) L(8) xau to
S 1t dopr) K(2) L(8) M(8)):
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O G. N. Lewis (1875-1946)
NTav £vag OPEPLKOVOS PUCL-
KOYMHLKOG YVWOTOG Y TNV
Bewpiar Tov mEpi opororo-
Ako0 deopot mov dnpooi-
evoe to 1916 oe apbpo Tov
pe titho «To &ropo ko to
popLo». AcyoAnbnke emiong
pe tov xabopiopd tov «Pa-
péwg Vdatog», TN XMWY
Oeppoduvvayukr, pe T o€éx
ko T Paoelg kabodg ko
HE TG QPWOTOXMNHUIKEG OVTL-
dpaoeg. Hrav xabnyntrg
oto mavemothpo Berkeley
otv Kahwpopvio.

2Na* §* —>

Na,S

Fevikd YXPOKTNPIOTIKE TOV LOVIIKOV EVOGEMV.

Ol LOVTIKEG EVOOELG lval, YEVIKA, OTEPEEG EVOOELS e LYNAX onpeio THENG,
TPAYHA TTOV GNUALVEL OTL 1] KATAGTPOPT] TOL KPLGTAAAKOD TAEYHATOG OITOULTEL
oAV evépyeta. Ot ovtikol kpvoTadlol eivor ebBpavoTol kKo dev popolviv va
yivouv @OAAa ) oOpparta, eivon de kakol aywyol Tov nAektpiopov. Opwg, ot
KOTAOTAOT) THYHATOG, AL KoL TA LOXTIKG TOUG SLADHATO GUUITTEPLPEPOVTOLL
WG NAeKTPOAUTEG, dNAadT) Gyouv TO NAEKTPLKO PeLHCL.

Iovtikég evioelg eivo ouvBwg oL EVHOCELG TOV PETAAAWV.

4.3 OpoloToALKOG 6e0HOCG - MNevika

O opotomoikdg deopdg oXNUATICETOL AVAHEGH GE NAEKTPAPVITIKA GTOLYELOL
(opéTadAa) Ta omotia dev éxouvv Tdomn atofolirg niextpoviwy. H kAaowk Oed-
pnon yla tnv e€Nynon Tov opolomoAlkot deapot eivor 1) Bewpio Lewis pe faon
Ta NAeKTPOVIX 6OEVOLG TV ATOHWV. ZOpPwva pe TN Bewpla avtr, dev éxouvpe
artofoAn] 1) TPOSANYN NAEKTPOVIOVY OTTWG GTOV LOVTLKO deGHO, AAAL T A TOHO
potpalovtoal petalhd Toug Levyn NAEKTPOVIOV He GKOTTO VA UTOKTHGOUV SO
evyevoug aepiov, dnAadr okTd NAektpdvia ot oTodda aBévoug (1) dvo mpo-
kepévou ya ) otifada K). H Siadikacio avtr eivor yvwotr pe tov 6po Ko-
vovag tng oktadag kal astotelel tn Pacikn apyn g Oewpiog Lewis mepi
OpoLoTTOoALKOV decpov. O kavovag g okTadag dev eival amdAvTOg kol LITAp-
youv e€aupéaelg amd avtov. O kuplotepeg eEapéoelg eivon T topor H kou Li
7OV £XOULV TNV TAGT va SLPTANpOcoLY TN oTiPada K pe dvo nAektpdvia avti
OKTQ.

Tumikd Topadelypotor OPOLOTTOALKOV HOPLV elvorl Tar SIATOHLKE HOpLYL, TTOV
oxnpatifovv dtapopa apéTaAAa oToLyela, OTWG T.X. T HOPLAL TWV AXAOYOVHV
(Fy, Cly, Bry, 1), t0o Oy, T0 Ny kot To Hy, adA& K0t XnpikéG evooelg peTad ole-
TdAMwv, .. To HF, To H,O, n NH;, To CO, kTA.

Ag TAPOULYE T.Y. TO GXNHATIOHO TOL popiov Tov YAwpiov (Cl,). To k&be &ropo
Cl éxer niextpovikn dopn: K(2) L(8) M(7), dnhadn éxel entd nAektpdvix otn
otolpdda 60évoug Tov. Zuvenwg, Ta SV0 ATopa XAwPLov PITOPOLV vor TEPLPAA-
Aovtot amd okTd NAEKTPOVIAL TO Kabéva, Povo av oxnpaticovy kowvd (evyog
niektpoviov pe apolfaio cvvelspopd evog nAektpoviov petad TOLS, OTWG
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Qoiveton opokate. To kowvd awtd (edyog nAekTpoviov cupPoriletal cuvn-
Bwg pe pior TavAa () eved Toe {edYN NAEKTPOVIOV TTOL AVAKEL TANPWOG G EVal
artopo ovopalovton pn deopkd (evyn NAeKTpoviwv:

ClETECl: =D clncl: =D al-cl

Koo {ebyog

nAektpovienv

2NV TapOdvVe TEPITTOOT), T dTopa Tov cuvdéovtal diabétovv éva povo
Koo {eVyog NAEKTPOVi®VY Kot 0 deapOG Xopak TN plleTon WG ATAGS OPOLOTTOAL-
KOG deop6G. ExTog outd Toug amhog ptopoiv va X NIATLoTOOV Kot ToAAotAol
deapot, dnAadn dutrol ko Tpurot deopoi. O Suwhog decpodg dnpovpyeiton pe
apoiPaia cvvelo@opd dVo NAektpovioy amd kdbe ATOHo, He ATOTEAECH TO
OXNHOTIORO d0O0 KOv®V (eLy®V NAeKTpOVi®Y, TT.X. 6TO popLo Tov O, (NAekTpo-
vikr) dopn gO: K(2) L(6)):

2 xowa Cebdyn
NAeKTpovieV

Avtiotolya, o TpUTAOG decpodg dnpovpyeital pe apotpaio cLVELGPOPAE TPLOV
NAekTpovinv amd k&be ATOpO, e QTOTEAECHA TO GXNUATIONO TPLOV KOLVOV
Cevy®V nAekTpoviwv.

3 xowa Cedyn
NAeKTPOVIDV

OpotomoAikoi deopoi oxnpatilovror petafd apetdAAwv otolxeiwv oe pia xn-
Hikt) évoor). Ag Oewprjoovpe, yia mapddetypa to popto tov HF (nAextpoviakég
dopég, oF: K(2) L(7), ;H: K(1)). Ztnv évwon avth to H kou tov F oxnpatifovv
éva Koo (elyog nAekTpoviev (doTe Kol T VO ATOP VO OYNHATIGOVY doun
gvyevovg aepiov (to H amokta tnv doprj tov ,He ko to F tov 4,Ne):

He ¥ = miFii = e

Ot Topamdve ToPAGTAGELS, TOL JELYVOUV TNV KATAVOUN TV NAEKTPOVIKDY
00¢voug 670 HOPLO PG OHOLOTTOALKTG EVWOTG XopakThpilovTan G NAEKTPO-
vikoi tOmotl katé Lewis. Eto, pe fdomn tov niektpoviakd toro tov HF ma-
PATNPOVHE TO CYXNUATIONO £VOG deaLkoL (ebyoug nAekTpoviwy Tov eEnyel Tov

Atopor  yAwpiov porpdlo-
vtar éva Lebyog mAekTpo-
ViV og évov OHOLOTIOALKO
deopo.
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4

Awo€eidio tov avBpaka, CO,,
oe oTeper] popen) (€npog mé-
Y0g).

6" OF
o @

Koartavopr niektpikcod @op-
tiov oTo poplo tov HE.

otAO OPOLOTTOALKO deod oTNV EvoT), KaBDG Ko TNV DITaPEN TPLOV pr) deot-
KOV {eVYOV NAEKTPOVIWV TTOL AVIKOLV ATTOKAELGTIKA GTO Gtopo Tou F.

E@appoyn 4.3

No e€nyn0Oei o oynpatiopog twv decpwv oto poplo tng appwviag, NHs.
Aton

HAextpoviakég dopéc, ,N: K(2) L(7), {H: K(1). Ta 00 ororyeio eivon apétaria
oTolyelo KoL 1) évawoT) ov oxnpatilovv eivar opotomoAikn). MaAlota, oxnparti-

Covtou Tpio kowvd Lebyn nAekTpovinv avapeco 6to &topo tov N kot oto Tpio
atopo H:

Egoppoyn 4.4

No e€nyn0Oei o oxnpatiopog tov popiov Tov dokediov tov avBpaka, CO,,.
Avon

H\extpoviakég dopéc, (C: K(2) L(4), gO: K(2) L(6). Ta 8o otoiyeia eivon
OHETOAAO GTOLYEL KOIL 1] €VWOT] TTOL GXNHATI(OLY elvorl OHOLOTTOALK:

—> 0—C—O0:

H oktada nhektpovinv oe OAo TaL ATOHA TTPOKVITTEL HE TO OYNUATIOHO SVO KOL-
voVv (evydv nhektpovinv Tov atopov C pe kabéva and ta dvo adropa O.

4.4 TloAwkol Kot pn opolomoAikoi deopol - HAektpap-
VNTIKOTNTO

Ag eEeTAOOLYE TIG TMEPUTITOOCELS TWV OpOLOTOALK®V popiwv F, ko HF. Xtnv
TPATN TEPINTWOAT 0 SeOPOG GXNHATILETOL AVAPECK T€ {010t ATOPX e ATTOTENE-
OHO TO KOLVO {eDYOG NAEKTPOVI®VY Vot lVarl OPOLOPOPPOL KATAVEUTHEVO LVAPET L
ota dVo atopo. Avtifeta oty mepintwor tov HF to koo (edyog nAektpoviewv
elval TeEPLOCOTEPO PETATOTLIOUEVO TTPOG TNG TAEVPA TOV TTLO NAEKTPAPVNTIKOD
atopov tov F. Avto €xel wg amotéleopa 1o &topo tov F va ammoktd puoe pikpr
nepiocein (khdopo) apvnrikod goptiov (§7) kau To &ropo tov H éva kAdopa
Beticov poptiov (8*):
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ot &
H—F

O deopog 0NV TEPINTOON ALTH XapokTNpileTal wg ToALKOg (1) TOAWHEVOG)
OHOLOTTOALKOG deapiog, oe avtiBeon pe tnv mepintwon tov F, mov yapaktnpi-
Cetol G PN TOALKOG 1) [N TTOAWHEVOS OPOLOTTOALKOG deapOG. Me dAAa Aoy,
11 TTOALKOG elvarl 0 OpOLOTTOALKOG deGHOC PETAED IOLWV ATOPMVY KAl ETOHEVKG e
NV Lo NAEKTPAPVNTIKOTNTA, EVED TOALKOG ELVOL O OPOLOTTOALKOG dEGHOC TTOV
oXNHATIOUV JLoLPOPETIKA GTOLYELX e SLAPOPETLKT) NAEKTPAPVITIKOTNTA.

H nlektpapvnnikotnta eivar éva LETPo NG IKAVOTHTAS VOGS ATOUOV VoL EAKEL TO
KoLVo {eUy0g nAeKTpoviwy 0Ty evidveTal jie dAdo dropio.

H nAextpapvntikotnta avEavetol omtd o aplotepd Tpog Ta de€Ld o pia mepi-
080 Kol oTTd KATW TPOg T AV o pio opada. Eivo mpogavég 0T Ta evyevn)
aépia ov dev oynuatilovv evooelg dev éxovv nAextpapvnTikdTnTa. Oty 1)
Stpopd NAEKTPAPVNTIKOTNTOG elvarl peyodOTepn petaEd dvo ouvdedepévov
QTOHWV TOTE €lVOL TTEPLOGOTEPO TTOAWUEVOS O SEGHOG. TNV akpaio TEPITTWON
7oL 1) dLPopd NAEKTPapPVNTIKOTNTAG elvort peyadn (m.x. peta&d Na ko Cl) o
decpog elva LOVTIKOC.

Fevikd YapaKINPLOTIKA TOV OPOLOTOALKOV (LOPLAKODV) EVOCEMV.

Ol OpLOLOTIOALKEG EVOTELG TOTEAODVTAL 0TTO PHOPLA KO OXL oTTO LOVTAL KaL OL Sv-
vapelg petafd Twv popinv eivor acBevéotepeg amd Tig Suvapelg petafd Twv 10-
vtwv. ['a To AOYo avTd 0L OPOLOTTOALKEG EVIOGELG TAPOLGLALOVY GTHOVTLKA [iL-
KpOTEPO onpeio THENG Kot PPpacpod atd TIG LOVTLKEG eVOoELS. e kabopr) Hopyr
elval kool aywyol Tov NAeKTPLoPOD, av Kol T LOATIKA SLXADHATH TV 0EEWV
(rov elva opoLOTOALKEG EVOOELS) elval NAeKTPoADTES, dnAadt] dyouv To nAe-
KTPLKO peLHQ.

H NAeKTpOPVNTIKOTHTOL
ntov pia Wéa tov L. Pauling
(1901-1994). Avo PpoPeia
Nopmed, éva Xnupelag kot
éva Etprivng (1).
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Nupéva Mapadsiypata
‘ Hopdaderypa 4.1
No cvykpivete TIG K TiVES TOV:
o. ;Na ko 19K ko B. oF xou {7CL
[TPAIIEZA OEMATQN]

Abon

a. ;Na: K(2) L(8) M(1), ;oK: K(2) L(8) M(8) N(1)
Amo T1g nAextpoviakég dopéc PAémovpe 0Tl Ta oToryeio Na kot K avrjkovv
otnv S opdda (1) kot to K eivor oe peyodvtepn mepiodo (4n) oe oxéon
pe o Na (3n). KaBohg 660 mtnyaivovpe Tpog tor KATw GTNV iSLa 1) ATOMLKT)
aktiva peyododvel, o K Ba éxel peyoddtepn atopukr aktivo otd to Na.

B. JF: K2)L(7), ,Cl: K(2) L(8) M(7).

Amo Tig nAektpoviakég dopég PAémouvpe 0Tl T otoryeia F ko Cl avrikovv
otV idua opddoa (171) ko to Cl eivon oe peyalttepn mepiodo (3n) oe oxéon
pe to F (2n). Emopévag, To Cl Ba éxer peyaldtepn atopikr) oktive oo to F.

‘ Hopdderypa 4.2 ‘

3TOV TTAPAKAT® TLVAKA LITAPYOLY TANPOPOPLES YLAL T ATOHA VO GTOLYELWV

X xou ¥, mov apopovv otnv nhekTpoviokn doprn Touvg Kot ot B€cn Tovg GTOV

[Teproduid Iivakar.

o. No CUUTANPOCETE TOV TAPAKAT® TLVOKO:

S0pporo | K| L | M | Opdda | ITepiodog
X 7

¥ 1n (IA) 2n

B. Na yoapaktnpicete Ta otoryeia X kot ¥ wg pETaAA® 1] ApPETOAA.

[TPATIEZA @EMATON]
Avon

a. To &ropo tov X éyxel dopn K(2) L(8) M(7) ko &pa to oToLyeio avtd ovrjket
otnv 17n (VIIA) opdda ko atny 3n mepiodo. To otoiyeio ¥ tng 1ng opadog
Ko g 2ng mepLdodov Oa éxer dopr) K(2) L(1). Emopévag:

Sopforo | K| L | M| Opada | Ilepiodog
X 28| 7 | 17q VIIA) 31
¥ 21| - | 1n(A) 2n
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B. To otowyeio X drabétel 7 nhektpovia 6Bévoug ko elval apéTaldlo eved To
otowyeio ¥ éxer 1 nhextpovio oBévoug kot eivor pétadro (TpoxdITEL KO
amno tn Béon twv otolyeiwv otov ILIL).

IMopdaderypo 4.3 ‘

[Towo amtd T mapakdtw woyvel yio tnv évworn NaCl (yAwoprodyo vatplo);

a. Elvou aéplo oopa otig ovvnOiopéveg ocuvOnkec.

B. Eivon wovtikr) évoon kol oxnUotileTon pe HETaPOPE NAEKTPOVIWV Ao TX
artopa tov Cl ota dropa tov Na.

y. Eivou ovtikn évoon ko oxnpatileto e HETopop& NAEKTPOVIOV OO ATOPX
Na o¢ dropa CL

6. Eilvou opolomoAikr] évwor Kol eTopEVOG oToTeAELTOL QIO HOpLAL.

Artopikol aptBpot Na ko Cl ioot pe 11 ko 17, acvtiotoryo.
Avon

Swoth eivon 1) emmhoyn y. To Na éxel nhextpoviakn dopr: K(2) L(8) M(1) ko
10 Cl éyer Sopny: K(2) L(8) M(7). Emopévawg, to Na Sivel éva nhextpovio oto Cl,
OoTe KoL Ta 0O var EXOuV JOpT) EVYEVODG XEPLOL KO COHPWVA JLE TOV KAVOVXL
NG OKTAdNG:

Na SN Cl: —> Na*Cl”

Mopaderypa 4.4

[Mowx atd TG TOPOAKAT® TPOTACELS ELVOL GWOOTI YL TLG LOVTLKES EVOCELG:

. Amotelobvtal amd popia.
B. AckoOvton petad TOV ATOP®V SUVAHELG AEKTPOHAYVNTIKNG GUOTGC.
y. Eivou ovvbog aépla copoato.

5. 2Ta KPLOTOUAALKGE TAEYHATR TOVG LITAPYOLV KATLOVTA KL AVIOVTAL.

Na e€nynoete v andvinon cogs.
Avon

Ywotn eivat 1 emhoyn 8. OL LOVTIKES EVOTELG ELVOL EVOTELS ATTOTEAODVTOL OTTO
ovta (aviovtor Kol Kotlovta), HeTa&d Twv omoiwv aokobvTol SUVAHELS Ae-
ktpootatikng @Oong (Coulomb).

O ovTikég evaoelg elvan
ouvibwg  oteped ok-
pato  oTig  ouvvnbiopéveg
ouvOrkeg ko pdAiota ma-
povoitdlovy, Yevikd, LYNAX
onpeia ™ENG.
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N

Kpvotadiikr dopr CaCl,
(to xAdpto eivan TphoLvo, To
aoPéotio eivan yxpilo).

‘ Hopdderypoa 4.5

Na e€nynoete yloti dev mpémel vo XprGLHLOTTOLELTOL 1) €VVOLAL TOV HOPLOL GTNV
nepintwon tov CaCl,. Tv akplPog poag deiyver o xnuikdg TOTOG GTNV €vwon
auTh);

Aivovtou ot atopikoi optBpot, Ca:20, Cl:17.

Avon

H évwon avtn eivan ovtikn, kabog to Ca dabéter dvo nhektpdvia 6Oévoug
(nAextpoviakn dopr): K(2) L(8) M(8) N(2)) xau to Cl drabétel enté nhektpoOvia
c0évoug (nAextpoviakr) dopr: K(2) L(8) M(7)). ' to oxnpatiopd tov decpod
k&Be dtopo Ca Sivel amd éva nhextpovio oe dvo atopa Cl pe amotéeopa To
GXNHATIONO evOC 16vTog Ca?* kou §00 16vTwvy Cl™. 1oV 1ovTikd Seopd Sev vidp-
XEL 1 évvola Tov popiov, kKaBaDg éva LOV dev cLVIEETOL e GUYKEKPLULEVO AVLOV,
OAAQ LTTAPYEL 1) EVVOLO TOV KPLGTAAALKOD TTAEYHOTOG GTO 07T0t0 T dVO LOVTA
Bpiokovtou pe avahoyior 1 : 2.

‘ Hopdaderypa 4.6

No eprypdfete TOV TPOTO GXNHATIGHOD TWV EVOGEWV PETAEL:

a. Tov KaAiov (19K) ko Tov pBopiov (4F).

B. tov payvnoiov (;,Mg) ko Tov gBopiov (oF).

Y. Tov acPectiov (,,Ca) ko Tov VOpoyovov (;H).

No ypdete emiong To XNHLKO TOTO TOV EVOCEWDV OTLG TPELS TTEPLTTMOCELS.

Avon

. H nAextpoviakr) dopr tov oK eiva: K(2) L(8) M(8) N(1) (1 nAextpodvio
o0évoug) kau Tov oF eivaw: K(2) L(7) (7 nhektpdvia 60évoug). Emopévag, ta
dvo otowyeio oyxnpatilovv ovtiky (eTepomoALkn) Evwon:

K- *F3 K"F~

O xnpxo6g TOTOG TNG €vwaong etvar Tpopoavag KF.

B. H nAextpoviaxr) dopr) tov 1,Mg eivar: K(2) L(8) M(2) (pétodro, 2 nhe-
KTpoVIa 6Bévoug) kat Tov gF eivan: K(2) L(7) (apétardo, 7 nhektpovia oOé-
voug). Emopévag, ta otoryeia oxnuotiCouv ovtik (etepomodikr) évoor.
>y évoon avtn k&Be &topo Mg amofdiier dVo nhekTpovia, eved kdbe
atopo F mpooropPdver 1 nhektpovio, cOPOOVA e TOV KOVOVA TNG OKTA-
dag. Emopévmg, 6To oxnpatiopd tov deopod Bo TpETeL vaL GUPHETEXOLY EVaL
atopo Mg kot dvo dropa F:

Mg B —>  Mg? 2F
___F:
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O xnpucog tomog g évwong eivar MgF,.

vy. Hnlextpoviakr) dopr tov 5,Ca eivar: K(2) L(8) M(8) N(2) (nétarlo, 2 nhe-
kTpoviae 60évoug) ko tov (H eivanr K(1) (1 nAextpdvio cbévoug, oAb oyié-
taAro). Emopévac, Ta otoryeia oxnpoatiCouv ovtikr (TepomoAikn) évwon.
Sy évoon autn kdBe dtopo Ca oamofdiiel dbo nhektpovia (ko oto-
KT& dopir) evyevoLg aepiov), eved k&Be dropo H mpooiapPaver 1 nAektpovio
(aoxTVTOG dopr) Tov evyevoLg aepiov ,He). Emopévwg, 6to oxnpatiopo
Tov deopov Ba mpémel va cuppetéyovy éva dropo Ca kot dvo dropo H:

e H Kpvotolhixkr)  Soprj  tov
Ca :> Cal* 2H- vdpidiov Tov aoPeotiov,

. CaHz.
\\/’ *H

O ynpkog tomog g évwong eivon CaH,.

HMopdaderypo 4.7

Aivovton T otoryeior A ko B. To otouyeio A avikel otnv IIA opdda ko otnv
41 mepiodo, v to otoryeio B avrjkel otnv VIIA opdda tov meplodikot mivoko
Ko otnv 31 mepiodo.

. Na ypayete 11g nhektpoviakég dopég twv ototxeiwv A ko B.

B. NaeEnynoete to deopd mov oxnpartiCovv Ta A kot B. [Totog eivart o poprorkdg
TOTOG NG évwong ov B oxnuaticovv; Ti deiyvel o TOTOC ALTOG;

Avon

a. To otowyxeio A éxel dvo nAextpovia otnv eEwtepikn oTiPddo ko Srabéter
NAeKTPOVIX OTIC 4 TTpTEG OTIPAdES, eVXd TO oToLyelo B éxel emtd nhektpo-
vioe 60évoug ko dLabéTel NAEKTPOVIX OTLG TPELG TPWOTES oTLPAEG.
Enopévag n niextpoviakr Sopn twv (ATOR®V TV) otolxelov autdv O gi-
vorr A: K(2) L(8) M(8) N(2) xou B: K(2) L(8) M(7).

B. To otoueio A éxel dVo nAektpovia cOévoug kot elva PETAANO, VG TO GTOL-
xeto B éxer 7 nhextpovia 60évoug ko eivor apétadro (adoyovo). Ta dvo
otolyela oxnpatilovv ovTKd deopd oTov omoio To A divel ad éva nhe-
KTpOVIX oe dV0 Atopa Tov B ddoTe OAa Tar ATOPO VO ATTOKTHGOLY dopn €v-
yevoug aepiov:

A —> A%t 2B~
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H 104, 45° H

3TNV TPAYPATIKOTNTA, TO
HOpLO TOL VePOL eival éva pun
YPOPHULKO popLo.

To peBdvio, CH4, eivor to
KUpLO CLOTATIKO TOVL PUGL-
ko0 aepiov.

O poprakdg TOTIOG TNG TapaTtdve évwong eivat AB, kot deiyvel oL To oxn-
HATIGPO popiov aAA& TV avadoyia Tev Wvtwy A% kot B™ 610 kpuoTai-
Ao TAEYHOL TOV LOVTIKOD KpuoTdAlov (1 : 2).

‘ Hopd&derypa 4.8 J

No yp&yete Tovg nAekTpoviakoOg TOTTOVS TV OHOLOTOALKOV EVOCEMV:

a. vepo, H,O

B. tpiyAwprodyog pwopopog, PCls

Y. pebdvio, CHy

S. xhwpopopuio, CHCl,

Atopkot apibpot, P, Cl, C, H, avtictoiya: 15, 17, 6, 1.

Avon

o. H nAektpoviakt] dopr tov O eivan: K(2) L(6) (6 nAektpdvia 60évoug, opié-

taAo) ko tov H eivan: K(1) (1 nhextpdvia 60évoug, addd apétaAdo). Emo-
HEVWGC, 0 deGpOG HETAED TV ODO AVTOV ATOPWV ELVOLL OPOLOTTOALKOG:

—> H*O*H

B. H nlextpoviaxn doprj tov P eivon: K(2) L(8) M(5) (5 nhektpdvia obévoug,
apétordro) kar tov Cl eivar: K(2) L(8) M(7) (7 nAektpdvia oBévoug, opé-
taAro). Emopévag, o deopdg petad twv d0o autov oTol el eival opolo-
TOALKOG:

NP

:Cl:

:Cl:

v- H nAextpoviakr) doprj tov C eiva: K(2) L(4) (4 nhektpdvia 60évoug, opié-
taAAo) ko tov H eivan: K(1) (1 nAextpodvia o0évoug, addd apétarro). Emo-
HEVWGC, 0 deapOG HETAED TV D0 AVTOV GTOLYELWV ELVOL OPOLOTTOALKOG:

H

Hi

—H
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8. H nAektpoviakr] dopr tov C eiva: K(2) L(4) (4 nhextpovia 60évoug, opé-
taAro), Tov H eivar: K(1) (1 nhextpdvia 6Bévoug, addd opétaAlo) kot Tov
Cleivow: K(2) L(8) M(7) emopévag koL T Tpiot aToLyeio wov otoptilovy tnv
¢vwon CHCl3 elvou apétodho ko o Secpog mov oxnpatifovv eival opoto-

TOAKOG:
: Cl : :Cl:
: P = H—C— Cl :
Jok
\ Mop&derypa 4.9 \

[Towa eivort 1) Stapopd peta€d TOL OpOLOTOALKOD SeGHOD TTOL GYNUATICETOL le-
TOED ATOPWV TOL 1OLOL GTOLYELOV KoL PHETOED ATOHMV SLOUPOPETLKOV GTOLYELWV;

Avon

Meta€d atopwv Tov idlov otolyeiov dev vITapyeL SLaPopd NAEKTPAPVNTLKOTN-
TOG KoLl ETTOPEVWG TO kowvo (evyog nAektpovinv (1) Ta kowva {evyr, av vThpyeL
SutAog 1) TPUTAOG Seapdg) eivar e€loov dtopolpacévo avapeso ota S00 dTopo
7OV GXNHATI(OVY TO deCND. DTNV TEPLTTWAT] ALUTH) O OHOLOTTOALKOG deTPOG Yot-
POKTNPLlETOL WG [T) TOALKOG 1] 1T} TTOAWHEVOG.

MeTa€l atopwv dLLPOPETIKOV OTOLYELWV LITAPYEL SLOPOPR NAEKTPOPVTLKO-
TNTOG KAL TO TTLO NAEKTPAPVITIKO GTOLYELO EAKEL TO KOLVO (elyog TTEPLoGOTEPO
TLPOG TO PHEPOG TOV, PE AITOTEAEGHO VOL OTOKTE KAGo O apvnTikoD poptiov (57)
oe avtifeon pe To AtydTepO NAEKTPAPVNTLKO TOL ATTOKTA KAGGHX BeTIKO pop-
tiov (8). Zv mepintoon avth o Seopdg xapaktnpileton wg Tohkdg A mo-
AWHEVOC OLOLOTTOALKOG SETHOG.

‘ HNopdaderypo 4.10

Na yapaktnpicete Tovg deapovg oTa popL TOL koAoVBOVV WG TOALKOUS 1
11 TTOALKOVG:

o. HCI B. N, y. NH; 6. Cl,
Avon
Kou T téooepa mopamdve popLo eivot OPOLOTOALKA Kal oL SeGHOL TTEPLY pAPO-

vt g e€ng:

H—Cl: «N=N1 H—N—H :Cl—Cl:

H



Avpéva Hapadeiypora

89

STIG TEPUTTAOGELS TV poplwv B kot & ot deopotl eivar petakd dlwv atopwy kot
ylot To AOYO auTO T POpLaL YooK TNPLLOVTOL WG N TTOAKQA, €VG OTLG TEPL-
TTOCELG TWV HOPLwV o KoL Y oL deapol elvorl HETOED OLLPOPETIKOV ATOHWV KoL
eropéveg ot deopoi H—Cl oto popo a ke N—H o710 popro y eivor moAukot
opotomoAikoi deopoi. MaAtota, kabwg To Cl kot To N eival o nAektpoapvntikd
otolyela and 1o H ta kAdopata goptiov avarticcovial wg eENg:

ot & 6t & o6F
H—CI H—N—H

‘ Hopdaderypo 4.11

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

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

Avon

Ta tpio Topamtdve otoryeia éxouv NAEKTPOVIOKEG SOpEG:

A: K(2) L(5), B: K(2)L(8) M(2), T: K(2)L(8) M(7).

Ao ta oToLyela avTd, To A elval oapétaddo atoryeio pe 5 nhekTpovia cBévoug,

o B eivon pétadro pe 2 nhektpovia 6Bévoug kot to I' eivor opétaddo pe 7 nie-

KTpOVIa 6OEvoug.

a. To B pe to I' oynuartilovv ovtikn évewon otnyv ool to B divel amd éva
nAextpovio oe dvo atopa Tov I, ®oTe va TpokLYeL dopr) evyevovg aepiov
KoL ota Tpla dropa:

ST
5T =
N T
O poplakdg TOTOG TNG évwong ov oxnpatifetot eivar: BT,
B. To B pe to A oxnuartilovv emiong LOVTIKH éVvoT GTNV omoio Tplor ATop

Tov B Sivouv 10 kaBéva amtd dvo nhektpovia oe dV0 ATOpHA TOL A, OGTE VO
pokLYPeL dopr) eVYEVOUG aeplov Ge OAA Tl ATOHOL:

owo

WL

—>  3B% 2A%

O poprakog TOTOG TNG €vwong mov oxnpatiCetot eivat: BsA,.
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y. To A pe to I' oxnpartilovv opolomoAikn évwaoT oTnv omoix Tpia GATop TOV
I' oxnpatiCouv kowva Lebyn NAEKTPOVIOV pe Tpid HOVHpT) NAEKTPOVLIA EVOG
aTOHOL A, (OGTE VO TPOKLYPEL JOpT eVYEVOULG aeplov Ge OAQL T ATOHA:

- N
b seo

O poprokog ToOMog NG évwong mov oxnpatiCetot eivor: Al

HMopaderypa 4.12

Tpeig oporomorikég evwoeig A, B xau I éxovv poprakovg tomovg CoH,, CoH,, ko
C,H,,, avtictotya. Av eival yvwoto OTL 1) évawot) A €xel éval atAOd OHOLOTTOALKO
deapo PeTAED TV ATOP®VY TOL GvBpaka, 1) évewon B éxel éva SuTAd opolomoAikd
deopod petald Twv atopwv Tov dvBpaka kot 1 évwon I éxel éva TputAd opotomo-
Ao Seopo PETOED TV ATOPWY TOL AVvOpoka, vor YpaeTe TOUG NAEKTPOVLKOUG
TOTOVG TV evaoewv A, B xou I' meprypdgpovtag tov tpomo dnpovpylag twv
deopdv.

Atvovtou ot atoptkoi apibpoi tov C, Z = 6 xaw tov H, Z = 1.

Aton

Ta &0 mapamdvew ototyeia éxovv nhektpoviakég dopéc, C: K(2) L(4) (4 nhe-
kTpovia oBévoug, apétalro otowyxeio, H: K(1) (1 nAektpdvio 60évoug, oA
apétallo oTolyelo).

Sy évwon A, 6mov vapyel atAog decopog peta€d TV atopwv C o éxoupe:

il
DA
H H

—> H—C=C—H

Emopéveg, y = 4.

Télog, otnv évwon T, 6mov vapyel TPLTAOG deopdg peta&d twv atopwv C o
EXOUHE:

Emopévwg, w = 2.

9

Movtélo dopfg ywx TV
évwor C,Hy.
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Epwtnosig - Aoknoelg - NpoBAnpata

4.1 Ta &ropa TV oToLXEiWV EVOVOVTOL PETOED
TOUG YLot Vou:

O HETATPAITIODV G€ EVYEVH AEPLOL.

B. HEWWOOOULVY TN GUVOALKT) TOUG EVEPYELQL.

Y. v aoktioovv Tov idlo aptBpd oTifadwv pe
KAITOLO EVYEVEG OEPLO.

d. v atoKTHOOLY TOV ATOULKO apLlOpd Tov AVTi-
OTOLYOV EVYEVOUG aepiov.

4.2 Tlooa nhekTpdvia Tpémel va Y&oeL 1] va Ttapel
TO ATOHO TOV 5,Ca WoTe va ook TroeL dopr| evye-
voug aepiov;

a. Na ydoel 2.

B. Na maper 2.

y. Noa mépetl 6.
o.

No yboel 2 1} vo tépet 2.

4.3 Tevikd, o wovtikdg deopoc:

o. oxnuotileton petald petdAlov (nAektpobeti-
KOV oTOoLYELWV).

B. oxnpotiCeton petofd apetdAlwv (NAektpopvn-
TIK®OV GTOLYELWV).

Y. oxnportileton petaEd petdAlwv (NAekTpopvnti-
KOV OTOLYELWV).

8. éxelL wg moTéAECHA TO GYNUATIORO KATLOVTWV
KOl AVIOVTOV.

4.4 To otoweia K xan Cl éxovv atopikovg apid-
povg 19 xou 17, avtiotoya. H évwon mov oxnuorti-
Covv:

o. elval ovtikn (etepomodikr)) yrati ko o dvo
otolyeio elvot nAektpoBetikd (HETOA Q).

B. elvar ovtikn ylatl to éva elvar nAekTpopvn-
Tik6 otouyeio (to K) ko to dAho nAektpobetikd
otouyeio (to Cl).

Y. €lvan ovtikn yati to éva eivon nAektpobetiicd
otoyxeio (to K) ko to Ao nAextpapvntikd
otowyeio (to Cl).

6. éxeL tomo K,CL

4.5 Metakd tov otoxeiov Mg (Z =12) xar O
(Z = 8) oynportileton 10VTIKOG SeGPOG TTOL €XEL WG
QITOTENEGHOL TO GYXNHOTIOUO:

o 1WOvTev Mg ka1 O,

B. évwong tov tomov MgO.
Y. évwong tov Tomov Mg,0.
8. évwong tov tomov MgO,,.

4.6 To otowyeia Al (Z = 13) ko O (Z = 8):
o. elvor ka Toe S00 PETHAAX Kotl ETTOPEVWG TYTHOL-
tiovv ovTLKO decpo.

B. etvor ko Tar 300 APETOAAX KL ETTOPEVOG OYN-
potilovv opoLoToALKo Secpo.

Y. oxnpatilovv LVTIKH évwot) Tov Tomov Al;O,.
8. oxnpartifovv ovtikn évwor tov Tomov Al,Os.

4.7 Ov eteponodikég evooelg oe ovvnOiopéveg

ovvOnkeg eivo:

. oTEPEX cOPATA e VYNAO onpelo THEewg, Xwpig
NAEKTPLKT AYOYLHOTNTO.

B. vypd& pe nAexTPLKT XYWYLHLOTNTAL.

Y. €0TNKTA OTePER pE HLKPT] NAEKTPLKT XYWYLHO-
T

d. oteped SVOTNKTA pe PEYOAT NAEKTPLKT] oywyL-
potnTo.

4.8 Y10 popro tov O, (Z = 8) oynparileTon:
o. oVTIKOG (eTEPOTOALKOG) deGHOG.

B. TOAWHEVOG OHOLOTOALKOG dEGHOG.

Y. €vag atAdG OpOLOTTOALKOG dECHOG.

5. OuTAOGg opoloToALKOG deaPOG.

4.9 Ta otouyeia (oA Kat 35B oxnupatifovv:
Of. OHOLOTTOALKT] €VWOT) He XNHLKO TOTo AB.

B. opolomoAikn évworn pe XMpLkd TOo AB,.
Y. ETEPOTTOALKT] EVWOT) pe XTHLKO TOTTO A,B.
0. eTepomoALkT) évwaoT) pe XMHLko TOo AB.
€. eTEPOTOALKT évwaoT) pe XNpikod thmo BA.

4.10 >to popro tov HF oynpartileton:
. £vog amAOg L) TTOALKOG OHOLOTTOALKOG deTPOG.

B. évag duTAdg opolomoAkog deapOG.
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Y. TOALKOG OHOLOTTOALKOG dEGHOG.

8. ovTik6g deopog.

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

4.11 Xto popro tov H,0:

a. oxnuartiCetar wovrikdg Seopodg (2 HY 0F).

B. oxnpatiCovton dVo pn woAlkol opolomoAtikol de-
opot.

Y. oxnpotiletar évag OUTAOG OHOLOTTOALKOG -
OpOG.

d. oynpartiCovror Vo moAlkoi opotomoAikol de-
opot.

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

4.12 No yopoKTnNpioeTe TIC TPOTAOELS TTOV CLKO-
AovBolv wg cwoTég (X) ) AavBaopéveg (A).

a. To apyiho Al (Z = 13) éxeL 3 nlextpovia obé-
VOUG.

B. To popro H, wov amoteAeitan amd éva atopo {H
Kot éva topo HH elva pn oAk eivor ToALko,
emeldn amoteleltan amd dLoupopeTIKA ATOHAL.

Y. OudopLkég HOVASEG TWV OPOLOTTOALK®OV EVHOCEMY
elvan T LOvVTOL.

6. Ov opolomolikég evooelg omoteAodVTaL oo
loovg aplBPOVG BETIKMOV KO PV TIKDV LOVTWYV,
£TOL OOTE VO elvarl NAEKTPLKA OLSETEPEG.

€. Avéva otolyeio A oxnpatilel LOVTIKT] EVOOT) pe
To otolyeio B kot tovtikr) pe To otouyeio I, tote
1N évwon tov B ko T elvan emtiong tovtikr).

4.13 No copnAnpioete TIG TOPAKATW TTPOTH-
ol

ao. To evyevn) aéplae €(ovv OTNV eEWTEPLKT) TOUG
oTpAdx ...... NAEKTPOVI EKTOG OTTO TO ...... 7))
EXELOTNV ... oTfddc ...... NAEKTPOVLIL.

B. To @Bopro (F), ov eivou otoryeio tng VIIA op&-
dag Tov mepLodikol mivaka, €xel otnv efwte-
PLKT) TOU v e NAEKTPOVLL KO ..o
L1 [T EVOL NAEKTPOVLO, DGTE VO OTTOKTHOEL
dopn ...ceeeee.. agpiov.

y. To xého, oK, éxer nAextpoviakn dopr
.................... Kot 0Tav  oxnpoatilel evooeLg,
................. EVO JAEKTPOVIO OOTE VX ATTOKTHCEL
SOHN e aepiov.

4.14 >ta kevd ToL TAPAKATO TIVAKK VoL GUPITATY-

pPAOCETE:

ao. 1o ypappa O, av 1 évawon mov oxnuatilovv To
avtioTolya otolyela elval opolomoALk,

B. o ypappa E av n avtictoyn éveoon eivou ete-
POTTOALKT] KOl

Y. 1o yplppa X av To oevTioToLyo otolyeia de ox1)-
potiCouv XNLKY €veoT).

80 16S 17Cl

H
11Na

12Mg
1oNe

4.15 Atopo Beiov cuporiletan wg 328,

o. Ao oo TPOTOVLIA, NAEKTPOVLIAL KOl VETPOVLXL
amoteAeital To atopo avto; [lowx n Katavoun
TV NAEKTPOViwV TOL oe oTIPAdEG;

B. Ze molo mepiodo kot opAdar cvrKeL TO GTOLYELO;
Na 1o to€vopnoete wg NAekTpobeTiKd 1 wg
NAEKTPOPVNTLKO KO WG HETAAAO 1} QpETAANO.

vy. Na meprypayete 1o €idog Twv decpdv oL oX1N-
potiel TO S OTIG EVAOOELS TOU e TO

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

4.16 No meprypdete tov TPOTO GYNUATIGHOD
TOV LOVTIKQV EVOCEWV:

o. K,S y. AlF; £. MgsN,
. CaF, 8. CaO ot. Al,O4

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

4.17 Noa yp&yete ToUC NAEKTPOVIAKOVG TOITOVG
Katd Lewis tov e€ng poplwv:

o. H,S y. OF, £. CH,F
. PCl; 6. CS, ot. COCl,

Atvovtou ot atopkoi apBpot, H:1, S:16, P:15, Cl:17,
C:6, F:9, O:8.
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4.18 Aivovton T otowyeio A ko B. To otouyeio
A avnkel otnv IA opdda kot otnv 1n mepiodo, eved
t0 otolyeio B avrjker otnv VIIA opdda ko otn 2n

nepiodo Tov mepLodikov mivaka.
ao. Na e€nynoete TL eldovg decpd pmopodv vo

oxnpaticovv Ta otolyeior A ko B.

B. ITotog eivor 0 poplakdg TOMTOG TNG €Vwong
OV GXNHaTilouV;

y. Tu deiyvel o TOIOG OXLTOC;

ovrikel otnv IVA opdda ko otnv 2n mepiodo, eved
To otolyeio B avrkel otnv VIIA opdda ko ot 31
nepiodo Tov mePLodLKov TivaKaL.

o. No ypalete TIG NAEKTPOVIAKES OOUES TwWV
POV GToLYElWV.

B. Na e€nynoete TL eidovg deopd pmopovv va
OXNHATICOLY Ta TAPATAV® GTOLYEL.

v. N yp&yete tov poplokd TOIo NG €vwong

7oL oynpatiCovv T dVo oToLyEla.
4.19 Aivovtou ta otoiyeio A ko B. To otouyeio A

OO0 O OA BT O BA BT B OA BA OO B B BT B OA B B OO B B B B B B B O OO O B B OO OO B B B OO B B B GO B0 B B IO BO OO 0O

Xnueia ... ko Téparoa!!!

OO0 0ABA BB BA BB O OA B OO A B B B B B B OO OO B B B B B B B OO OO B B B GO B B B OO OGO B B B GO GO B B A GO CA A OO

«O1 xnukoti deopoi 610 PLKPooKOTLO!»

Onwg ovpPaiver otnv avBpdmivn Lo, £ToL ko 6T XNpeio oL SeGHOL TV ATOPWY TTOL GLYKPOTOVV £Va HOPLO
elvo GAAote o otevol kot GAlote o yodapot, kaBopilovTag TNV TEALKT HOPQT] KOl TT) GUHTTEPLPOPA TOV.
Avto eivou yvootod ot Bewpia, Yo TPOTN Qopd OPOS LITOPODIE VA TO TTopakoAovBricovpe Kol oty Tpdkn
XAPT GTNV TPAOTN AETTOUEPT] ATTELKOVLGT] TOVS TTOL TTETLYE OLeOVNG OpAdA EMLOTNHOVWVY.

Ot ewcdveg, oL omoieg dnpootevOnkav otnyv embempnon «Science», delyvouv yla TPOTH POPA TLG PUOLKEG
dLoupopég mov ToPoLSLAloLV oL decpOL TV ATOPWV avaAoya pe TO OGO Loyvpol eivatl. Bewpeitor 6TL B
npocpépovv PabiTepn katavonon twv XNUIKOV avtdpdcewv kat Bo fondnoouvv onpavtikd Tovg Topelg
TNG VALVOETLOTHHNG KO TNG VAVOTEXVOAOYLNG.

Emniong, mpoc@épovtog éva «epyoAelo» yLa TN HEAETT) TG KATAVOUNG TWV POPTLWV 1) VEX TEXVLKT) OITELKOVL-
ongG evdEYETAL VoL 0N YN OEL, OTTWG ETLONHALVETOL G £va deVTEPO OYETIKO ApOpo, GTN PHEALOVTIKT] XPTOT) TV
HOPiwV O& HIKPOGKOTIKA NAEKTPOVIKE KUKADHOTAL.

ExAektikég ovyyéveleg

[a va oxnpaticovv éva popLo ta Atopa dnpLovpyovv deGo0S GTOVS 0TTOLOVG «pHoLpalovTaL» éva 1] TEPLO-
ooTepa otd To eEWTEPLKA NAeKTPOVLE TOVG. O aplBpog TV NAekTpoviewy mov potpdlovtal - To ov dnAadn
B elva éva, dvo, Tpia 1 €€L - kaBopilel To TOGO LGXLPOG elvar 0 PETAED TOVG OECHOG KL KAT ETMEKTOCT) TN
YEWHETPLKT) dopn kot Tn oTabepOTnTa TOL popiov koS ko To TOG0 dpacTikd Ba elval 6TIG AVTIOPATELS.

Ot ewkdveg mov d6Onkav ot dnpootdoTnTa (6T ALTH £VOG popiov vavoypageviov,
dekLdr) omTIKOTOLOVY Yla TTPAOTH POPA TNV LYV TOV SEGHOV TOL GLVIEOLY T ATOHA, JE
évdelEn to pnkog tovg. Ot TUKVOTEPOL Ge NAEKTPOVLIA LoXLPOTEPOL deaol eppavilovTon
L0 «KOVTOL» KO ALYOTEPO PWTELVOL OO TOUG TTLO XAAXPOVG «HOKPOTEPOLG» decpovs. H
Stxpopd pnroug eivan Pefainwg viepfoArikd pikprn - HOALG HEPLKE TLKOPETPX 1) TPLOEKL-
TOHHUPLOGTA TOV HETPOUL.
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«Exovpe Eavadel deopovg adld dev propodoope va Srakpivovpe diapopéc petakd tovg. Topo propovpe
VO QUITELKOVICOVE QUTEG TLG PIKPOCKOTLKEG SLOPOPES avapea Toug» dNAwaoe o Aéo I'kpog tov Epevvntikoo
Kévtpov g IBM o1t Zupiyn, emtkepadng tng peAétng ov SieEnxOn pe n cuvepyasio YOAALKOV Kol loTa-
VIKQOV £pELVNTIKOV WOpLpaTwv. To 2009 o k. Tkpog eiye emiong emtiyel TNV TPOTI WTELKOVIOT) TOV XTHULIKOV
decpn®dV £vog popiov, 1 omola OpwG NTary TOAL Lo «BoAn» oe oxéon pe Tn onpepLv).

«OL ynuikol deopol 6To pIKPOGKOTLO! »


https://www.in.gr/2012/09/15/tech/ximikoi-desmoi-diakrinontai-gia-prwti-fora-se-eikones-mikroskopioy/
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®UANo Epyaoiag 4.1

Atopkn aktiva

[TPATIEZA @EMATON]

A. No YopakTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

o. To ;;Na éxeL peyadtepn axtiva amd to ;Na™.

B. To otouyela pog meptdSov £xovv TNV idLo ATOWLKT] XK 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 peyoAbTEPT) AKTIVA KoL YLIoTi:

a. oF 1 1;Cl, P- 165 M 17CL
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®UANo Epyaoiag 4.2

Iovtikoti deopoi

[TPATIEZA @EMATON]

A. Aivovtou T ototyeio: 10K ko 17CL

o. Na ypayete Tnv Katovopn TV nAekTpoviny oe oTBadeg Yo Tar ATOH TOL KaAlov Kot Tov YAwpiov.
. Na avagépete to €1d0g ToL deapOD (LOVTLKO 1) OHOLOTTOALKO) PETAED UTOV TOV ATOPMV.
v. Na avagépete av 1 évoon mov oxnpatiletaor peta&d K wou Cl:

i. &éxeL LYNAO 1} YapunA6 onpeio THENG.

ii. T VOATLKA SLAADpPATA TNG GyouV 1) OXL TO NAEKTPLKO PEVHCL.

B. Aivovton Tt ototyeio: vatplo, 1;Na kot Oopto, oF.

o. Na ypdete TV katavopr] Twv nAekTpovinv ot oTIPAdeg yio Ta ATopa ToL vaTpiov kat Tov ¢Bopiov.

B. Ti eidovg deopodg vTdpxel ot XNULKT évwor ov oxnpotifeton petakd Na ko F, 1ovtikdg 1) opotomo-
Akoc;

Na aitioloynoete TANP®G TNV WTAVTNGT] GG TEPLYPAPOVTAG TOV TPOTO GYNUATIGHOD TOV deGHOD.

I'. To otowyeio X avriker otn 1n (IIA) opddo koL T 21 mepiodo tov Meprodikod IMivaka.

a. Na vrtoloyicete Tov atopiko aptBpod tov X.

B. N meprypdjete tov Tpomo mov oxnpatileton deopog petafd tov X kat Tov oF ko va ypdjete to
XTHLIKO TOTO TNG €Vwong oL TPOKVITTEL.
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®UANo Epyaoiag 4.3

Iovtikoti decpoi 2

[TPATIEZA @EMATON]

A. Alvovtou ta oTolyeia 1A ko 17B.

o. Not kKAveTe KATaVopn TV NAEKTPoviey oe oTIPAdeg Yo Tow ATop TV oTolyelwv A kot B.
B. No e€nynoete Tov TpOTTO OYNUATIOHOD TNG EVong HeTaED Twv oTolxelwv A kot B kot va ypapete tov

XNHLKO TOTO TNG évewong. No xapakTnpioete TNV EVoTt g OHOLOTOALKT 1) LOVTLKH.

B. Atvovrton o ynpukd otoryeio: oF ko (oK.

a. Na ypagel yio 1o kabéva amtd avutd 1 katarvopr] nAekTpovinv oe oTifddeg ota avtioTolya ATopa.

B. Me Baon tnv niextpoviakr dopn va tpocdiopiotel 1) Béom yio kabéva ammd avTtd Tar XNpLK& oToyeio
otov [leplodukd Iivaka.

y. To otowyeio 1oK eivar pétarro N apétadro; No aiTloAOyrioeTe TNV QITAVTNOT GOG.

I'. Aivovton ta otouyeio: ;Mg ko 14S.

o. Noa tomofetnfoiv o NAEKTPOVIA TOV ATOPWY TwV oToLXElwV o8 oTIPAdEC.

B. ITowo amd avtd T oToLxeio OTAV AVTISPA £XEL TNV TAGT] VX TPOSAUPPAvEL NAEKTPOVIX KOiL TTOLO €XEL
v taon vo artofaiiel nhektpovia. No autiohoyroete Tnv amdvinon oog.

v. Tueidovg deopog avantdcoetal peta€d Tov Mg kot tov S,

. LOVTLKOG 1) f. opotomoAlkog;
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®UANo Epyaciag 4.4

OporomoAikoi decpoi

[TPATIEZA @EMATON]

A. T o Gropo tov YAwpiov diveton ot Z = 17.

o. No ypayete Tnv KOTaVOpT TV NAEKTPOVIKV o€ oTIPAdEG YLt TO ATOpO TOL YAwplov.

B. No avagépete pe TL eidovg deapo (LOVTLKO 1) OLOLOTTOALKO) EVAOVOVTOL TAL ATOHO TOL XAWPLOL GTO HOPLO
CL,

v. Na teprypafete Tov TpOTO GXNHATIGHOD TOL SeGHOV Kol val YPAYETE TOV NAEKTPOVIOKO TOTO TOL
popiov Cl,.

B. Atvovtau: vdpoyovo, H ko o€vyovo, gO.

. No ypayete TNV Katavopn Tov NAeKTpovinv e oTifadeg yio To ATopo Tov 0€uyovou.

B. No avagépete o €180G TV SeGPOV (LOVTLKOGS 1] OHOLOTTOALKOC) HETAED ATOP®Y LOPOYOHVOL KOl ATOHWV
0EVYOVOL GTO popLo TNG XNHikNG évawong: H,O.

v. Na teprypdjete Tov TpOTO GXNHATIOHOD TV SECUMOV KoL VO YPAPETE TOV NAEKTPOVIOKO TOTTO AUTHG
NG XMIKTG Vo).

I. Atlvovrton Tt ototyeio: oF , {H.

. Na ypayete tnv katavopr twv nhektpoviov tov opiov (F) oe otifddec.
B. Na e€nynoete to €idog Tov deopov mov oyNUaATileTon PHETOED TWV GTOLYELDY AUTOV.

v. Ta otoiyeia avtd oxnpatilovv pia évwon pe poptokd tomo HE. Na ypayete Tov nlextpoviakod thmo
NG €VoNg UTHG.
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®UANo Epyaoiag 4.5

OporomoAikoi decpoi 2

[TPATIEZA @EMATON]

A. Aiveton to otolyeio: pBoplo, oF

o. No ypaete tnv Katavopr Tov nhekTpovinv oe otiPadeg yio To dtopo tov phopiov.
B. No avapépete To £idog Tov deapoD (LoVTLKOG 1) OHOLOTOALKOG) peTaED atopwv F oato popio F,.

y. Na epryp&ete Tov TpOTO CYXNUATIOROD TOL decpol aTo poplo tov glopiov, F,.

B. Alvetou yia o atopo Tov alwtov: ,N

o. Noa ypayete Tnv Katavopr] Twv NAEKTPovinv ce oTB&deg yior To &TOHO TOL al®dTOV.

B. Na avagépete pe TL €ld0g deao (LOVTLKO 1) OHOLOTTOALKO) EVOVOVTL TO ATOUX TOL O{MOTOL GTO HOPLO
T0UL al®ToU, N,

y. Na neprypayete Tov TpOmTO OXNUATIGHOD TOL deGHOD G6TO pOPLO TOL aldTov, N,

I. Atlvovton T ototyeia: vdpoyovo, H, alwto, ;N.

. Noa ypayete tnv Katavopr] Twv NAEKTPovinV ce oTB&deg Yot To &TOHO TOL al®dTOV.

B. Na avagépete 10 €d0g TV e POV (LOVTLKOG 1) OHOLOTTOALKOG) HETAED ATOHWY VOPOYOVOL Kot AlDdTOV
otn xnukn évwon NHs.

v. No meprypdfiete Tov TpOTTO OYNUATIOHOD TV SEGUOV KoL Vo YPAYeTe TOV NAEKTPOVIOKO TOTTO AUTNG
™G XNHIKNG Eveong.
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®UANo Epyaoiag 4.6

Xnuwkot deopoi
[TPATIEZA @EMATON]

A. No YopaKTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

OL LOVTLKEG EVOOELG O€ OTEPET] KATACTAGCT) ELVOL 0LYWYOL TOL NAEKTPLKOD PEVHATOG.

To aAoyova popov v GXNHATICOUV OHOLOTTOALKODS KOl LOVTLKOUS deGHOVG.

o.

B.

y. To otouyeio oY eivor pétadro.
d.

H évwon peta&d tov ototyeiov 17X kot Tov otolyeiov 9% eivar tovtik.

e. Hévwon petagd 19K ko oF elvar tovtik.

ot. To vatpro (;1{Na), dev propel vo GYNUATICEL OHOLOTTOALKES EVAOTELS.

B. T xoBepion otd TIG TOPaKAT® TEPUTTAOCELS VO YpAPeTe av 0 SeopOG elval OPOLOTTOALKOG 1) LOVTLKOG.

. O deopog avtog oxnpotileton peta&ld evog HETAAAOL KOl EVOG CpETAANOV.

B. O decpog avtodg dnptovpyeital pe Tn apolpaicc GUVELGPOPR HOVIIPWVY NAEKTPOVIWV.

A. Alvovton T ototyeia : 19X, 17Y, gZ.

. Na ypayete tnv katavopr] nhektpoviov oe otifddeg twv otoyeiowv X, ¥, Z.

B. No yapoaktnpicete TIG TUPAKATW TPOTACELS WG CWOTEG (2) 1§ AavBaopéveg (A).

i. To otouyeio X eivon pétairo.
ii. Meta€d twv otoixeiwv X kot ¥ oxnpotifeton opolomoAkodg deopoc.
iii. Meta&d Tov otoryeiwv X ko Z oxnpoatifetal Loviikdg deopog.
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®UANo Epyaciag 4.7

HAextpapvntikotnta, Métoddha - Apétoalla
[TPATIEZA @EMATON]

A. No YopakTnpioeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (X) 1) AavBaopéveg (A).

a. H niektpoapvnricotnta kabopilel tnv tdon TV atopev vo amofdilovy nie-
KTpOVLQL.

To 1,Cl mpochapfavel nhekTpovia evkoAOTEPOL OIS TO GF.

To otouyeio 19K eivar pétairo.

S

To otouyeio {;Na eivar pétairo.

I

To otouyeio 1;Cl eivon pétaidro.

B. Na e&nynoete yori:

o. To {;Na amofaiel niekTpovia duokorodTepa amd to oK.

B. To oF pmopei va mpooAdPel nAextpovia evkoloTepa amd to 17CL

I'. O mapokdto mivokog divel pepiicég mAnpogopieg yoe Toe topa 3 ototyeiwv A, B ko T

, | Atopkog | Malukog Ap1Bpuog ApBuog | ApBuog
Xtolyeio , , , . .
aplOpog | aplOpog | NAEKTPOVIOV [TPpOTOViwV| VETpOViwV
A 7 14
B 39 19
r 11 12

o. Not GUUTTANPOCETE T KEVX TOV TTLVOKOL.

B. owx oo ta Tapamdve ctolyeio elval HETOAAQ,

No aitiohoynoete TNV atdvinon cog.
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®UANo Epyaciag 4.8

Xnuwot deopoi: Eravainmriko 1

[TPATIEZA @EMATON]

A. Eva ototyeio A avikel otnv 11 (IA) opdda ka otnv 31 mepiodo.

o. No deiete OTL 0 aTopLkog oplBpog tov eivan 11.

B. No e€nynoete Tov TpOTO GXNHATIGHOD TNG éVwong HeTafD Twv oTolxeiwv A kot Tov oF kot v ypapete
TOV XNHLKO TOTO TNG €VWOTC.

v. Na yapoktnpioete TNV évwon wg OLOLOTOALKT T LOVTLKT.

B. Aivetau To oTotyeio: {gX

o. Not GUPTTAN POCETE TOV TAPAKAT® TTIVAKO TTOL AVAUPEPETOL GTO ATOHO TOL GTOLXelov X.
StiPddeg
A | vetpovie | K| L | M| N
X 20

B. T eidovg deopog avantiooetal petafd Tov X kot Tov gOopiov, oF, LOVTIKOG 1) OHOLOTOALKOG;
No attioloyroete TNV atdvInoct) cog TepLypaQovTog TOV TPOTO GYXNHATIGHOD TOL deGHOD.

I'. Alvovrton ta otoryeio: 14S ko {H.

o. Na ypayete Tnv Katavopr] Twv NAeKTpoviwv Tov Belov Kot Tov VOPoYOVOL ot GTIPASEC.

B. Na Bpeite oe moto opdda kan oe mota epiodo tov Ieprodikov IMivaka avrikovy Ta THPATTAVE GTOL-
xetat.

v. No e€nynoete ylotl dev TpEmeL va XPT)OLHOTOLELTAL 1] EVVOLX TOV LOVTLKOD KPLGTAAAOL GTNV TePi-
ntwot Tov H,S.
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®UANo Epyaciag 4.9

Xnuwkot deopoti: Etavainmiko 2

[TPATIEZA @EMATON]

A. T to &topo Tov kadiov, K diveton 60Tt Z = 19 kot A = 39. Na petagépete 6Tnv KOAAO 060G GCUPTANP®-
HEVO TOV TOPOKAT® TLVAKO TTOL AVOUPEPETOL GTO ALTOHO TOUL KaAlov:

Ynoatopikd copatidix | Katavopun otig otifddeg
touyeio p n e K L M N
K

T eidovg deopog avamtvooetal peta€d tov K ko tov xAwpiov, Cl (Z = 17);

L. LOVTLKOG

B. opolomoALkog

No el é€ete TO 6WOTO.
Na aitioloynoete TARPWS TNV WTAVTNOT 6UG TEPLYPAPOVTAS TOV TPOTO GYNUATIGHOD TOL deoHOV Kot
Vo Ypapete To XNHLko TOTO TNG EVAOTG.

B. Aivovtai ta otouyeio 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 Ileprodikot Ilivaka.

a. Noa katovepnBoiv ta nAektpovia Tov k&be otoryeiov oe oTifdded.
B. Na Bpebel o atopikdg aptBpog tov k&be otoryeiov.

Y. Ta X kor ¥ B avoartto€ouv petakd Toug Lovtikod 1) opotomoAtkd decpd; Na attioloyricete tnv atd-
VInot cog.
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®UANo Epyaciag 4.10

Xnuwcot deopoi: Eravainmtiko 3

[TPATIEZA @EMATON]

A. Alveton o ivakog:

Sopporo | HAektpoviokn Opada | Ilepiodog
OLTOHOV KOUTOVOUN ILIL. ILIIL.

X K(2) L(4)

b4 K(2) L(8) M(7)

Z K(2) L(7)

o. No cUPTTANpOGETE TOV TLVaKAL.

B. Na eEnynoete ol artd Tor ATOWN TTOL TEPLEXOVTAL GTOV TIVOKO AVI)KOUV G€ GTOLYELX [E TTOPOHOLEG
(avahoyeg) XnNpLKES LOLOTNTEG;

v. Iotwo eivar 1o €idog Tov deapov (0poLoToALKOS 1} LOVTIKOG) oL oxnuotileton petakd X ko P,

B. Aivovtou ta otouyeia: ;Mg ko oF.

o. No ypayete ylor To Topamtdve GTOLYELR TNV KATAUVOUT TwV NAEKTpoviov oe oTifadeg.
B. Na Bpebel n opdda ko 1 teplodog 6NV OTOLX AVKOLY T TTAPATTAV® GTOLYEL.
v. Na xapaktnpioete ta Topamdve oTolyeior oG HETAAAX 1) apéTOAAQL.

8. Na avagépete av o peto€d Toug deopdg eivo LOVTLKOG 1} OHOLOTTOALKOG.
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata

KepaAoto 4

4.1 P
4.2 o
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10 y

4.11 &

412 o. X2 B.A y.A A & A

4.13 a. 8, He, e€wtepikr, 2 P. otifada 8, mpoohapPdvet,
ocuvelo@épel, evyevovg  y. K(2) L(8) M(8) N(1), arrofé-
AgL, evYEVOLG

> O Q O QR < O

4.14
80 | 165 | 17Cl
H |o|lo]| 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), niektpapvntikd apéTaAro
Y- i. opotoToALKd

ii. LovTIKO

iii. lovtiko
4.16 O nAextpoviokég dopég eivar: 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). Esto-
HEVOG:
. To x&Be dropo tov K amofdddel éva nhektpdvio kow o

dropo tov S TpocAapPaverl Vo NAeKTPOVLAL.

B. To artopo tov Al amofardel Tpiot nAekTpoOVIo Kot TO K&Oe
atopo tov F mpoohapfaver éva nlektpodvio.

v. Tok&Be dropo Mg amoPdirer d0o niekTpovia Kot To kK&Oe
atopo tov N pocrapfdvel Tpio nAekTpoOVLaL.

8. To artopo Ca asmofddder Vo nhextpdvia kor to K&be
atopo tov F mpoohapfavet éva niektpodvio.

€. To artopo Ca amofdAder 500 NAekTPOVIX KOIL TO ATORO TOV
O mtpochapPavet 0o nAekTpovia.

ot. To k&Be dropo Al amofdiret Tpia nAekTpovLIa kot TO kdDe
atopo tov O mpocrapfdvel dvo nhekTpovia.

4.17 OunAextpoviakég dopég eivar: H (1), S (2-8-6), P (2-8-5),

Cl (2-8-7), C (2-4), F (2-7), O (2-6). Emopévwg:

a. H—S—H B. :C1—P—C_l:
:Q‘.lz
y. F—0—F 8. S=C=s.
u o
E. H—éf:F:z or. :C1—C—C(l:
IL
4.18

. Ounlextpoviakéc dopég twv otoryeiwy eivar: A K(1) xou
B K(2) L(7). To A yit va amoktrioel Sopr| evyevolg ae-
piov yperaletan éva nhextpovio yioti dixbétel pia oti-
Bada nAektpoviev. Emopéveg o decpodg elvat opolomot-
KOG.

B. AB

v. To €idog TV aTOp®V TOL ATOTEAODV TNV £VKGT] KaL TOV
oakpLpn aptbpd Twv atdpwy 6to popLd e,

4.19

a. A: K(2) L(4) xou B: K(2) L(8) M(7)

B. Eivouw opétardo po opolomoAtko.

y. AB,
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Kepahato 4
®0Ao Epyaociag 4.1 v
A a.-3 B.-A
B. o.- 15P, B. - 19K
r. o. - 17C1, B. - 16S
A. 5P > S > ;,Cl . a
E. Muwpotepo péyebog (HtkpoTepr) aToptkt aktivar). B.
®OAMo Epyaocioag 4.2 y.

A. a. K: K(2) L(8) M(8) N(1),
B.
v.

=R ™R

Anavtioelg - Aboelg ota POAAa Epyaciog

Cl: K(2) L(8) M(7)
LOVTLIKOG
i. vYnAo
ii. &yovv o NAeKTPLKO pedpA
Na: K(2) L(8) M(1), F: K(2) L(7)
LOVTIKOG
Z=3
Lovtikog, XF

®OAo Epyaoiag 4.3

A. o.
B.

B.

Y-

A: K(2) L(8) M(1), B: K(2) L(8) M(7)

Amofoln evog nhektpoviov atd éva dtopo A Ko Tpod-
oAnym evdg nhextpoviov and éva Gropo B. AB. ITo-
VTIKT).

F: K(2) L(7), K: K(2) L(8) M(8) N(1)

F: 2n mepiodog, 171 opdda (VIIA), K: 41 mepiodog,
1n opdda (IA)

Métatro. Amoktd dopr) evyevoig aepiov pe amroPolr)
€VOG NAEKTPOVIOL (TPOPAVOG, GTOV TTEPLOdLKO TLVOKAL,
Bpiloketon aplotepd TNG SLAYWPLOTIKAG YPOUUNIG TOV
Xpiler péEToAo-apétarAa 6To pépog dnAadn TwV pe-
TEANWV).

Mg: K(2) L(8) M(2), S: K(2) L(8) M(6)

T va atoktrjoovy dopry evyevolc aepiov TPEmeL TO
Mg va amofaAdel nAekTpOVIa Ko TO S va TpoSAGPet.
L. LOVTLKOG

®0Ao Epyaocioag 4.4

A. o.
B.
Y.

Cl: K(2) L(8) M(7)
OpotomoAtko.
To xaBe &topo yAwpiov cvvelo@épel omd éva nhe-
KTPOVIO Yoo TNV dnplovpyior €vOG OpOLOTTOALKOD de-
oHOoO.

:C1— Cl:
O: K(2) L(6)
To k&Be H evdyvetan e évav opolomoAtkd deopd pe to
atopo tov O.

. To k&Be H pe apoiPaia cuvelspopd evog nAektpoviov

pe o &ropo tov O evovetan pe avtd pe évov othd
OHOLOTTOALKO SeOHO.

H—Q—H

. F: K2) L(7)

OpotomoAikog. Me apofaio cvvelopopd evog nAe-
KTpoviov arrokTovV kat T dV0 dopr| EVYEVODG aepiov.

®OAMo Epyaociag 4.5

A. o.
B.
y-

=

=

F: K(2) L(7)

OpotomoAtkog.

To x&Be &topo pBopiov cuveloPépel ad Eva nAekTpo-
V10 Yo TNV dnpovpyic evOG OpHOLOTOALKOD deopOD.

:(:2:1—(:::1:

. N: K(2) L(5)

OpotomoAtkog (TpLrAdg).

. To k&Be &topo almtov cuvelcPépel amd Tpiar MAe-

KTpOVLIA ylor TNV dnpovpyio TPLOV OHOLOTTOALKGDV de-
GHOV.

H—OQ—H

. N: K(2) L(5)

OpotomoAtkoi.

. Me apoiPaio cuvelopopd evog NAEKTPOVIOL AVAHEGHL

o¢ k&Be aropo H ko o dropo tov N aoktodv 6Aa T
aropo (tpioe H ko éva N) Sopry evyevoig aepiov.
H—N—H

H

®OAo Epyaociag 4.6

A. o.

A B-2 y.- A B.-3, e.- 3, ot. -2

B. o. - ovtikdg, P. - opotomoiiicdg

I. 1. Ot 0opoloToALKEG EVOOELG ATOTEAOVVTOL OTTO PHOPLAL EVED
OL LOVTLKEG EVOGELG SV aITOTEAOVVTAL QIO HOPLAL.

2. OL opolomoALkég evadoeLg eivan aépla, vypa 1) oteped
oopata pe YopUnAo onpeio tHENG EVO OL LOVTIKEG EVAOCELG
elvon oTeped KPLOTOAAKG cOpaTa pe LVYNAO onpeio -

gng.

A. o.

B.

X: K(2) L(8) M(2), ¥: K(2) L(8) M(7),
Z: K(2) L(6)
i -2, il - A dii. -3



108

Kepddaio 4. Xnuuxoi Secpiof

®0A o Epyaciag 4.7
A o.-A B.-A y.-3, 8-, 8- A

B. o.

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 (Aydte-
peg oTLfadeg) dpa To NAEKTPOVIO TNG TEAELTALNG OTL-
Badag amoPdrieton Suokordtepa AOYy® peyadvTepng
éNENG atd TOV TTLPT VAL

F: K(2) L(7), Cl: K(2) L(8) M(7)

To F kou to Cl Bpickovron otnyv iduo opdda (171). To F
elvou pkpotepo oe péyebog amd to Cl (Ayotepeg oTL-
Bédec) apa éva nhextpdvio TpocAopPévetal evKOAO-
tepa amtd 1o F oe oxéon pe to Cl Adyw peyaddtepng
EMENG oo Tov TUpTIVA.

Ztot- Atopukdg | Malikog ApiBpog ApiBpog ApiBpog
xeio aplbpog apBpog | nhextpoviov | 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 dpa eivor apétarro. Ta
B ko I aviikovv otnv 11 opdda (aAA& 6xL oTtnv 1n
nepiodo) Gpoa eivon pétadia.

®OAMo Epyaciog 4.8

A. o.

Epdcov to otowyeio A avikel otnv 3n mepiodo éxel
Tpelg oTP&deg NAEKTPOVIWY Ko EPOGOV AVrKEL OTNV
1n opdda xel Eva NAEKTPOVLO GTNV EEWTEPLKT) TOV OTL-
Ba&do. Emopévmg 1 nAextpoviakr dopr) tov A eiva:
K(2) L(8) M(1). Apa to &ropo éxel 11 nhektpdvia &po
kot 11 tpwtovia onote Z = 11.

H niextpoviakn dopry tov @bopiov eivon: K(2) L(7).
Emopévag yio va atoktricouvv ta A kot F dopr) evye-
voUg aepiov apkel v amoPdider éva nAekTpovio TO
dtopo tov A ko va TpooAdfel éva nAekTpOVIO TO
artopo Tov pBopiov omdTE 0 XNLKOG TOTTOG eivar AF.
H évwon AF enedr] dnpovpyniOnke pe amofoir] ko
TPOoANYN NAEKTPOVIKOV Elvat LOVTIKT.

StiPadeg
A | vetpovie | K| L | M| N
X [39] 20 28|81

Iovtikog. H nhextpoviakr dopri tov @Bopiov eivau:
K(2) L(7) &poa éva dropo tov X amoPfdider éva nhe-
KTpovLo ko éva atopo F mpociapfavel éva nhektpo-
vio.

. S: K(2) L(8) M(6), H: K(1)

B.
’Y.

S: 161 opdda, 3n mepiodog H: 11 opdda, 11 mepiodog
>to H,S 1o k&be dropo H evdyveton pe 1o &topo tov S
pe évay otAd OpoLoTToALKO SeaHO SnpovpYOVTAG Eva
popro. Aev éxouvpe GXNHATIONO LOVTWV ETOPEVKOG dev
éxoupe dnpovpyio KPLOTAAALKOV TAEYHOTOG.

®OAMMo Epyaoiag 4.9

A. O apBpédg twv vetpoviov tov K eivaw: n= A-Z = 20.0
aplOpdg Twv TpwToviny eivar 19 dpa kot o aplBpds twv
niektpoviewv eivow 19. Emopévewg 1 nAektpoviakr Sopr
tou K eiva: K(2) L(8) M(8) N(1).

Yroatopik& cwpatidio Karavopn otig otifddeg

Stouyeio p n e K L M N

K 19 20 19 2 8 8 2

H n\extpoviaxt} doprj tov Cl eivon: K(2) L(8) M(7)

O deopdg eivar o 1ovTLKOG.

To &ropo tov K amofdrder éva nAekTpdvLo KoL TO KTOHO
tov Cl mpochapPdvel éva NAEKTPOVIO (DGTE VO OTTOKTH-
oovv ko Ta SV dopr| ELYEVODG aepiov.

B. o.

=

To X éxelL tperg oTiPddeg niektpovinv kot oty e€w-
TePIKT] TOL oTIPGda €xeL Eva NAEKTPOVIO ETOPEVMG T)
niektpoviakt Tov dopn eivar: K(2) L(8) M(1). To ¥
éxeL dvo oTPddeg nhextpovinv kot TNV e€wTePLKN
Tov oTBAda €xeL ENTA NAEKTPOVIX ETTOPEVWS 1) NAe-
kTpoviakt) Tov doprj eivon: K(2) L(7).

Z(X)=11 xou Z(¥) =9

TIovtukd. To Gropo tov X amofdrder éva nAekTpovLo
kol to atopo tov ¥ mpocAopPavel éva nAektpovio
MOTE VAL WTOKTHOOLY Ko Ta dVo dopr evyevolg oe-
piov.

®OAMo Epyaoiag 4.10

A. o.

o 2

=

H opdda evpioketan amd tov aplbpd twv niektpo-
viwv g eEwtepiing oTiPddag kar n Tepiodog and Tov
opBpd Twv oTfadwv.

Zopporo HAextpoviakn Opddo ITepiodog
aTOpoL Kotovopn ILIL ILIL
X K(2) L(4) 14n (IVA) 2n
¥ K(2) L(8) M(7) 177 (VIIA) 31
Z K(2) L(7) 171 (VIIA) 2n

Ta ¥ ko Z yuti avrjkovv otnv idio opédar.
OporomoAikoc.

Mg: K(2) L(8) M(2), F: K(2) L(7).

Mg: 2n opdda, 31 mepiodog ko F: 171 opdda, 21 me-
piodog

Mg: Métarho ko F: apétodro

Iovtikog.



Qg avopyaveg evooelg Be-
WPOVVTAL OAEG OL EVOOELS,
eKTOC QO TIG EVOGELS TOU
C mov e€etdlel 1 opyavikn
xnpeto. IIavtwg, vrdpyovv
evooelg tov C mov xoth
nopddoon e€etdlel ) avop-
yoavn xnpeie, 6mwg 1o CO,,
to H,COs; 1ot avBpaxikd
Aot KTA.

Kepdloto 5

AplOuog oéeidwong (A.O.)
[pa@n XNUIKWVY TUTIWV
OvouatoAoyila avopyavwyv EVWCEWV

5.1 Tesvik&

O dudpopeg xNpikég evaroelg oupoAilovtal pe XNptkog TOTOLG OL OTTOLOL HaG
divouv mAnpogpopieg yio T cVoTOOT XAAK KOt Yo TO €1800G TV dECUMV TOV
QTOVTOVTOL OTIS avTioTolxeg evaoelg. O ovvnBéotepog XNHLkOG TOTOG TOL
Xpnoomoteitat eivot 0 poplokdg TOTTOG, oL Hag delyvel To €1d0g TwV ATo-
HOV TTOL AoTeAODV TNV EVeoT), AL kot Tov akpiPr aptBpd Tov atopwyv 6To
HOpLo TNG évwong (av elval OpOLOTOALKY) 1] TNV avadoyia Twv WOVTwV (av &i-
vou ovtikn). T mapaderypa, oto vepod, HyO, mov eivan opolomoAikn éveon o
popLakog TOTOG pag delyvel OTL 1 évwon amotedeital amd dvo otolyeia, To
V3pOoYOVO kot To 0ELYOVO KoL OTL TO pOpLo autoTeAeiton ard dvo dropa H ko
éva atopo O. AvtiBeta, o YnuLkodg tomog ToL YAwpLovyov vatpiov (NaCl) pog
deiyver 6t avodoyio 16vTwv Na* kaw Cl™ 610 kpuotadldikd mAéypa eivan 1: 1.

310 kepahao avtd B avalboovpe, kuping, dvo Bépata: Ilwg propoldue va
YPOYOULE TO XNILKO TOTTO PG EVOOTS KO TG OVOUALOVHE TLG AVOPYOLVES EVED-
oelg. 'l To k0o aTo, elvat amtapaitntn 1 yvaon 8o Pacik®dv «epyodeiwv»,
TWV TTOAVATOULKOV LOVTOV Kot ToL optBpot ofeidwong.

5.2 ZUMPBOALOMOG KOL OVOUOOLEG LOVTWV

‘Exovpe det 0TL T 1OVTA givon cwpatidio gopTicpéva, eite Betikd (katiovta),
eite apvnTika (aviovra). To wOvta wov amoteAovvToL ot évar HOVO GTOHO Aé-
YOVTOL HOVOXTOHLKE (KOTLOVTO ) aVIOVTQ), EVE CCUTA TTOL AITTOTEAOVVTOL XITO
epLocOTEPA ATOp AéyovTon ToAvatopkd (aviovta 1 katiovra). o mopd-
Serypa To 16v 02 giva éval HovoaTopkd avidv, evéy To NH," eivou éva molva-
TOHLKO KOTLOV.

To povoatoptkd kaTovTa Sev éxouv 1Slaitepn ovopasia, .y. To 16v Mg?* ava-
PEPETAL OG KATLOV poryvnoiov pe goptio 2+. Tal HOVOXTOHLKA otVIOVTA OVOHA-
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Covta ota eAANVIKA pe TNV KatdAn€n -ovyo 1oV, evad otnv Eévn PipAloypagio
avo@épovtal He TNV kKatdAngn -idio 1ov. Ta cuvnBéotepa HOVOXTOpIKE AVIOVTOL
AVOPEPOVTOL GTOV TLVAKX TTOL akoAoLBe:

F~  ¢Boprovyo 1ov 1} 16v pBopidio 0%~ ofvyovoiyo 16V 1} okeidio 1oV
Cl™  xAwprotyo tov 1} xAwpidio ov S27  Belody0 16V 1) GoLAPISLO 16V
Br™ Bpopotyo tov i Bpwpidio tov N3~ alwtovyo 16v 1} vitpidio 1ov
I wdovyo oV 1 1wdidlo 1ov H™ uvdpoyovoiyo 1ov 1} vdpidio 1ov

Ta Paoikd TOAVATOpIKE LOVTO EPPAVILOVTOL GTOV TTIvoka TOL akoAoLDel kot
TPETTEL VOL CLTTOUVIHOVELTODV:

NO3;~  witpiko 16v PO/~  @wopoplkd 16v
COZ™  avBpakikd L6V OH™  vdpokeidio 1ov
SOZ™  Beukd 16v NH,” appdvio

Mepikd GAAX GUAVTLKE TTOADATOPLKA LOVTX elval kot Ta e€NG:

CN~ OV Kvaviov 1} Kvavidio Lov ClO, vmepxAwpuid 1OV
MnO,  vmeppayyovikod Lov ClO;  xAwpiko 1OV
Cr,O7 7 Oeukod SixpwpLkod 1OV ClO, xAwpuodeg 1ov
SO2~ De1ddeg 1OV ClO™ vmoyxAwpuddeg LoV

Kamoia moAvatopkd tovta dixbétouvv kot &topo 1) dropa H kat otnv ovopacia
TOLG TPOTAGGETAL TO TTPODepa OELVO:
HCO5™  6&wo avBpoakiid 1ov HPOZ™  6Evo gwogopiid 1ov

HSO,  6&wo Beuko 1ov H,PO, d106Evo 9o@oplkod LoV

5.3 ApBuog oéeidwaong (A.0O.)
Ag BupnBovpe twg oxnpartileton pio LOVTIKT évwaon, .. To MgF,:
Mg B —>  Mg? 2F
____~F:
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2tV évwon avtr To Mg amofdilel 2 nAekTpodvia ko ookt Oetikd @optio
(+2), evdd k@Be artopo F mpochopPaver amd éva nAekTpdvio Kol Aokt op-
vnTikd @oprtio (-1). Aépe 6TL To Mg éxel apbpd okeidwong +2 ko to F éxet
aplBpo oteidwong —1. Me dAla Aoy, o aplBuog o&eldwong evog atopoL oe
HLOL LOVTLKT] €éVOT) ELVOL TO TTPAYUOLTIKO POPTIO TTOL AITOKTA TO ATOHO OTAV e~
TATPATIEL O€ LOV. LTIC OHOLOTTOALKES EVOGELG OHWG OEV LITAPYOLY LOVTA, AV KOl
BéPotor oTIG TOALKEG OHOLOTIOALKES EVAOTELG LITAPYOLY KAAGHOTH OeTiK®OV KoL
OPVNTIKOV POPTLWV:

5t
H—F

STIG TEPLIITOGELG TWV OHOLOTTOALKOV EVOGEWV WG aPLOpPOS 0€eldwang evog ato-
HOL 0pileTOl TO PALVOUEVLKO POPTLO TTOL Bt ATTOKTHGEL TO ALTOHO, OV TO KOLVE
Cevyn nAektpovinv arodofovv avbaipeta 6TO O NAEKTPAPVNTIKO ATOHO.
Etol, oty évwon HF av to kowvd {edyog niektpoviny amrodobei oo mio nie-
KTpapvnTikd dtopo, to F Ba mapel éva emurAéov nlextpovio ko Bo éxel
A.O. = -1, eved 10 H B ydoeL nhextpovio ko O amoktioet A.O. + 1.

O apBpog oEeidwong eivor pla évvola - «epyoaheio» oL xpnoLlomoleital oe
JLAPOPES TEPLTTOOELG, OTTWS TNV AVALYPOPT] TWV HOPLAKDV TOTWV GE ovOp-
YOIVEG EVIOGELG, GTNV KATAVONOT) KL TNV CUUTATPWOT) XNHKOV eElodoewy o
elduko0 tomoL avTidpdoelg (Tig Aeyopeveg oeldoavaywytkég) kTA. Ta Sidpopoa
otolyelor PItopovy va €xouv Kot meplocdtepovg A.O. avdhoya pe v €vwon
oTNV onoix cLpPETEXOLVY. YTtdpyxouv PBéPara Kol aTolyeior o omoio eppovilovv
évary povo A.O. 6TIC evidoelg Toug kalBdGS emiong kot KaevOveg LITOAOYLGHOD TOV
A.O. evog atopov ot pio Evwor).

Ot ovvnBéatepol apBpol o&eidwong Twv peTdAAwV (TTov Stabétouv povo Oeti-
ko0Gg A.O.) oe EVOGELG VALY paPOVTOL GTOV TLVAKX TOV akOAoLOE:

K, Na, Ag o +1 Cu,Hg : +1,+2
Ba,Ca,Mg,Zn : +2 Fe o +2,43
Al 43 Pb,Sn : +2,+4

Amd tov mivaka autd cvvayeton 0Tl Ta ahkd, Y. Na, K, A& ko o Ag
éxovv mavtote A.O. +1, eved oL alkoAikég yaieg, .. Mg, Ca, Ba, aAA& ka0 Zn
éxouvv mavtote A.O. +2. Ta apétarda otoryeio Topovsidlovv ouvrBwg ToA-
Ao0g A.O. av&Aoya e TNV £€VOOT) GTNV OOl GUUHETEYXOLV, OL OTTOLO0L LITOAOYi-
Covton ovvrBwg pe Baon Tovg €Ng TPAKTIKOVG KAVOVEG:

1. Ta otowyeio oe eAevBepn katdotaom (.. Fy, Oy, Na kTA.) £xouvv A.O. ico
pe to 0.

2. To F eivo T0 70 nAekTpopvnTIKO 0TOLXELO KO OTIG EVOOELS TOU €XEL
navtote A.O loo pe 1.
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3. To H otig evwoelg tov éxel mavta A.O. ico pe +1, eKTOG atd TIG EVAOELS
TOL pe Ta péTadda (VOpidiax) ov éxel -1, m.x. oto NaH, oto CaH, kTA.

4. To O éyeL o11g evidoelg Tov A.O. mavta loo pe -2, eKTOG ATd TO LITEPO-
Eeidlo Tov vdpoyovov, HyO, (kau yevika Tig evodoelg mov dtabétovv tnv

opada (—O—0—), oto omoio éxer A.O. ico pe -1, ko tnv évwon OF,
(o&eidio tov pbBopiov), TNV omoix Exel +2.

5. To alyePpikd aBpotopa TV A.O OA®V TV ATOHWV o¢ pla évwon eivot
oo pe o 0, eved To alyefpikd abpotopa Twv A.O. OA®V TV ATOPWV G
EVOL TTOALALTOHLKO LOV eival (GO e TO POPTIO TOV LOVTOC.

Egoppoyn 5.1

Na vrtoloyiotel alyeBpica o A.O. Tov S 611G evoeLs:
a. SO, B. H,S y. H,SO,
Avon

To S mapovoialel moAlotg A.O., avddoya pe TNV €veor 1] TO WOV 6TO OTToLo
OGUHETEYEL.

o. Xty évoon autr to O éyet A.O. -2. Eotw x 0 A.O. tov S.
T v ebdpeon Tov x oxnpatilouvpe kot emthbovpe v e€icwon:
x+2(-2)=0=x-4=0<= x = +4.

B. ToH éxet AO. (+1) kaw 10 S éxet A.O. o0t x : 2+x =0 < x = -2.

y. To H éxet A.O. +1, 10 O éxet A.O. -2 xau 10 S €xelt A.O. éotw x :
2+x+4(-2) =0 <= x = +6.

Epappoyn 5.2

No vtodoyiotel aryePpikd o A.O. Tov N, Tov Mn kot Tov S oTo LOVTOQX:
a. NH,' B. MnO, y. $,04°

Aton

o. NH, @ x + 4(+1) = +1 (poprio dvrog) <= x = —3.

B. MnO, : x+4(-2)=-1 <= x = +7.

v. S04 1 2x+3(-2) = -2 &= x = +2.
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5.4 Tpoa@n HOPLOKWY TUTIWV QVOPYOVWV XNMLKWYV EVW-
OEWV

Mio avopyovn évwon propet va BewpnBet 0TL amoteAeiton amod éva OeTikd Tunipa
KOt EVOL ApVNTIKO THHHA TTOL GLUVOLALOVTOL PHETOED TOVG, OOTE VO TPOKDYEL piot
évwon xwpig goptio.

Ta 800 avTd TPHApAT PITOPEL Var elval ATOHA 1) LOVTOL, HOVOATOULKA 1] TTOAVO-
TOHLKA KOl 0 GLVOLAGHOG TOVG Ptopel va Yivel pe Paon tov aptBpod o€eidwong,
TPOKELHEVOL YLt ATORX 1) TO POPTIO TOVG, TPOKEEVOL Y tovta. Etot, av To
TPWOTO TUNHC, T.X. TO A, €xel OeTikO aplOpo o€eidwong +x, evd To debTepo TUHHO
B éxer apibpo okeidwong -y, t0Te 0 poprakodg tomog g Evwong eivon A B,
Katd to cuvdvaopd awtd o (tuxov) deiktng 1 mapaieinetal, eved ovvrifwg To
OeTuco TP avarypageton cuviBwg TP TO.

TNV TEPUTTWOT TOAVATOHULKOD LOVTOG 0 delKTNG TTOL avTloToLYEl Pmaivel oe
opévOeoT), eKTOC av LITAPYEL atAoTolnoT Ko pével deiktng 1 Tov mapakeimne-
TaL, omoTe PevyeL kKo 1) mapévheoT.

Egoppoyn 5.3

No ypoupotv oL HopLakol TOTOL TWV EVOGEWV TOL ITOTEAOVVTAL ATTO:

a. Fes xou S B. Mg®* xou 0%~ y. Ca?* xou COZ~
8. Ca?* xou PO~ e. Sn** xou S ot. AP xou NO;
Avon

Y& KATOLEG TTEPITTAOGELS Sev o. 2Fe3 + 357 — Fe,S;

lox0eL 1 osthomoinor, ko- 24 9 , o

B¢ L. TO HOPLO TOV VTEEPO- B Mg=" + O — MgO (amhomoinon2:2=1)

Ee1diov Tov vdpoyodVoUL auTo- 2+ 2- . Lo =

redeitan oomd 500 dropa H Y. Ca”™ + CO4 CaCO;3 (amAomoinon 2:2=1)

kot dvo artopa O ko o po- . 3Ca?t + 2P0/~ — Cay(POy),

pLokog tomog eivar H,O,.

e Sn** + 28 — SnS, (amhomoinon 2:2=1)
ot. AP* +3NO; — AI(NO;),

O\eg oL Taportdve evaceLg eivat LOVTLKEG, KAAG 0 TPOTTOC ALTOC YPOPTG HITopEi
vou Lo OeL KoL G€ OHOLOTIOALKEG evidoels. ILy. To Beukd o€0 pmopel vo BewpnOet
OTL TPOKVITEL AT TO GUVSLAGHO TV WvTwv HY kot SO, omdte mpoximtet o
tOrog H,SO,.

5.5 Ovopatoloyia avopyovwy EVWOEWV

Sy mopaypopo avtr B dodpe TN PaCIKT) OVOPATOAOYIXL TOV XVOPYOV®V
eVOOEWV, SNAadT) Toug Pactkolg KavO Ve pe Toug omtoiovg ovopdlovtat. H ovo-
potoloyio ota eAANVIKG amokAivel oe kdrtolo Babpod amod tnv diebvr) ovopato-
Aoyio ov kabopiletan amd tn Aebvi} Evwon Oewpnrikig kaw Egnppoopévng
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Xnpeiag IUPAC). Etol, evd otn Siebvr) ovopatoroyia ot evooelg Stafdlovron
amod T aploTepd TPog Tor de€Ld (omd To BTk THNHA TPOG TO APVNTIKO) GTOL
eAMnvIKa ot evoeoelg dPalovton cvviifog avtifeta. H Pacikr ovopatolo-
yio meprthopfavel Tig ovopacieg TV oéwv, TV fhoewv, TV 0€eldiwy Kot TV
aldTwV.

Ovoparoroyia oEéwv. Ta oféa eivar opolomolikég evooelg tov H pe dAda

dropo 1 ToAvatopkd tovta ko oo omoix to H avay pdpetat (cuvbwg) tparo.

Av dev vmtdpyel ovppetoxr 0ELyovoLxoL TOALATOHLKOD cwpaTLdiov, TOTE TO
o€V ovopaletal pe to TpoPepa VOPo- akolovBolbpevo amd To GVOHX TOL GA-
Aov tpnpartog. ILy. HCI (vdpoyxAwpro), HBr (vdpofpapio), H,S (0dp6Oeto), HCN
(v8pokvavLo). AV 6T0 0ED GUPHETEXEL TOAVATOULKO COHATIOW, TOTE TO 0ED OVO-
paleton pe Béon to cwpatidlo avtd kot Ty Aé€n o&v. ILy. HNO; (vitpiko o&d),
H3PO, (pwopopikd o&v), H,SO, (Beukod o&v), H,CO; (avOpakikd 0€D) KTA.

Ovoparoroyia facewv. Ze tpotn @act Oa Bewpricovpe wg PAoelg Ta V-
oelg tng poperic M(OH),, 6mov M pétarro kot x o A.O. Tov petdArov. Ot eve-
oelg avtég ovopalovton wg Vopoteidia Twv petdAiwv. ILy. KOH (vdpokeidio
Tov kaiiov), Ca(OH), (vdpoEeidio Tov acPectiov) KTA. Etnv mepintwon mov
T0 pETOANO €xeL teplocOTeEPOLG A.O. 010 TEAOG TNG ovopaciag tapatiBetol oe
mapévleon o A.O. Tov petdAAov pe Aatwikr apibpnon, m.x. n facn Fe(OH);
ovopaletot wg vdpokeidio Tov adrpov (III).

Ovoparoroyia aldtwv. Ta dlata eival LoVTIKEG EVOOELS OTIG OToix TO Oe-
TIKO Tprpa elvon pétaddo 1 to katiov NH," ko o avidv apétaddo 1 molva-
TOHLKO LOV HE aPVNTLKO POPTIO. XTNV TEPINTWOT) TOL TO APVNTIKO TUNHA Elvol
un ofvyovovyo, to dlog ovopdletar wg -ovyo. ILy. AgCl (xAwprodyog &pyv-
pog), K,S (Berovyo kaAio), KCN (xvaviovyo k&Alo), NasN (alwtodyo vatplo),
CasP, (pwopopotyo acPéoTtio), (NH,),S (Berovxo appcdvio) kTA. Av To pétailo
éxeL meplocoTepouvg A.O. oTo TéAog NG ovopaciog tapatibetal oe mapévOeon
0 A.O. tov petdArov pe Aatwviky apibunon f to tpodBepa di-, Tpi- KTA., Y. 1)
évaworn FeCl; ovopdletan tpiylwplodyog 6idnpog 1 xAwprovyog cidnpog (III),
evo 1 évwon FeCl, ovopdletar dixyAwplovyxog 6idnpog 1 xAwplovxog cidnpog
(IT). Av to &hag mepLéxel apvnTIKO TOALATOHLKO OV, ovopdleton pe Paon tnv
ovopacia Tov moAvatoptkod 16vtog. ILy. NaNO; (vitpikod vatpro), KsPO, (pw-
o@opiko vatplo), MgSO, (Beukod payvrioro), FeCO; (avBpakikog oidnpog (II))
KTA.

Ovopartoroyia oedimv. Qg ofeidia Oewpodvtan evodoelg evog aTolyeiov pe
10 0kvyovo, m.x. CaO, Al,O,, FeO, Fe,05. Ovopdlovtal wg o€eidio Tov oTol-
xetov. ILy. Ta 8o mpddta o€eidio ovopdlovtar o€eidio Tov acPeotiov kot oEei-
dto Tov apyliiov, avtictolya. Av to pétardo éxel mepiocotepouvg A.O. oo Té-
Aog tng ovopaoiog mopatiBetor o A.O. Tov otolyelov o mapévOeon pe Aoti-
vikt) apibpunon. ILy. to o&eidio FeO ovopaletor o&eidio Tov odripov (II), eved
10 0&eidio Fe,O5 ovopdletot o€eidio tov odnpov (IIl). Emiong, T o&eidiax avtd
ovopalovtal kat pe To tpodBepa di-, TPL- KTA., AvAAOYX pe TOV aplOpd Twv atod-
HwV 0ELYOVOL GTO HOPLOKO TOVLG TUTO, T.X. TO ofeidio Fe,O5 ovopdileton ko

Amo Tig Paoerg mou dev eivo
vdpokeidio petdAlov 1 Mo
kown elvaw n NH; mtov ovo-
paeton oppovic.

Yto ayyAkd to yAwplovyo
vatplo, NaCl, ovopalertan
sodium chloride (véatpro
xAwpido 1 xAwpido ToL
vatpiov).

Emiong, d&Meg avopyaveg
EVOOELS TIOU OEV  AVIKOLV
OTIS TAPATAV®  KOTNYO-
pieg  ovopalovtor ouLYXVA
pe avaAoyo TpoOTO, Y. 1)
évwon PCls ovopdleton Te-
VTaXAwPLoDX0G PWoPOPOg,
n évwon PCl; ovopaleton
TPLYAWPLOVYXOG  PWEPOPOG
kth. Emiong, o evooelg
Touv vdpoydvoyv pe  GAAQ
otolyeioe  ovopafovtar ®g
vdpidix oL GTOLYEiOUL, TLX.
n évoon NaH ovopdleton
g LOpidio Tov vartpiov.
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Tplo€eidio Tov odrpov, to N,Os5 ovopaleton mevto&eidio tov alwtov, To CO
povo&eidio Tov dvBpaka), To CO, Sto&eidio Tov GvBpaka KTA.

Mivakag OvopatoAoyiog

O&éa (H*)
Mn O&vyovoivxa O&vyovolya
HCl : vdpoxAioplo HNO; :  wvitpukd o€d
HBr : vdpofpopio H,SO, : Beukd o&d
H,S : vdpodbero H;PO, : ¢@wogopikd o&D
HCN : vdpokvavio H,CO5; : oavBpoakikd o€d

B&oeig (OHY)

Ydpokeidra MetdAAwv Xwpig Métairo
Mg(OH), : vdpokteidio 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 : DOelovyog Ag K,CO4 : avOpakiko K
NH,I : wdiodyo appcdvio CaSO, ¢ Beuxo Ca
FeS : Bewotyog Fe (1) Fe(NO3); :  vitpkog Fe (III)
Pbl, : wdiovyog Pb(I) (NH,),SO, : 0eukod oppdvio
Oé&sidla (2,0,)
MetdAAwv ApetaAAov
CaO : o&eido tov Ca CO, : dwkeido tov C
Al,O5 @ oEeidio Tov Al CO : povo&eidio Tov C

Fe,O3 :  o&eidio Tov Fe (III) N,O5 : mevrto&eidio tov N
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Epappoyn 5.4

>tov mivako tov akoAovBel va ypdete Toug XNpLKODG TOTOVG TOV EVHOGEMVY TTOL TTPOKVITOVV JE TOVG GLV-
dLAGPOVE TV BETIKOV TUNHATOV TNG TPAOTNS GTHANG HE TO PVNTIKA TUHHATO TNG TTPOTNG YPOHUNG.
No onpeiwoete emiong TIG OVOHAGCIEG TOV EVOGEWV.

NO; | Cl” | SO2™ | S~ | OH™ | ClIO~ | 0%~
Na*
Ca2+
Cu2+
AP
Fe3+
H+
Avon
NO; Cl~ SO/~ | S$* | 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" Al(NOs); | AlCl; | Aly,(SOy4)5 | Al,Ss | AI(OH); | AL(CIO); | Al,O4
Fe3* | Fe(NO;); | FeCl; | Fey(SO,); | Fe,S; | Fe(OH); | Fe(ClO); | Fe,Os
H* HNO;4 HCI H,SO, H,S H,0 HCIO H,0
NO; cl- SO/~ $%- OH~ Clo~ 0%~
Na* LTpkd XAwprovyo Beuxd Belotyo vdpokeidio Tov | vToyAwpLddeg | oeidio Tov
a VATPLO vaTpLo va&Tplo va&Tplo vatpiov va&tplo vatpiov
CaZ* LTpLKd XAwprovyo Beuxd Belotiyo vdpokeidio Tov | vToyAwpLddeg | oeidio Tov
a acPéotio aoPéotio aoPéotio aoPéotio acPeotiov aoPéotio acPeotiov
Cul* viTpLicdg XAwpLovyog Beukog Belotyog vdpokeidio Tov %TEOXKO(S\F::S)‘ o€eidio Tov
xohkog (IT) yohkog (IT) xohkog (D) | yodkog (IT) yoAko (II) NS )((II) S yoko (II)
AP LTpLKd XAwprovyo Beuxd Belotyo vdpokeidio Tov | vToyAwpLddeg | oeidio Tov
apyiio apyiiio apyiio apyiio apytiiov apyiio apytiiov
Fe3* vitpLidg XAwpLovyog Beukog Belo0yog vdpokeidio Tov gn())g:g)pu;)_ o€eidio Tov
oidnpog (IMl) | oidnpog () | oidnpog (III) | cidnpoc () | owdrpov (IIT) ns (HI)VIP s odrjpov (III)
+ LTpkd , . , , LITOXAWPLOSES ,
H o vdpoxAoplo Beuicd o€ vdpobeto vepo oED vepo
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Nupéva Mapadsiypata

‘ Hopdaderypa 5.1

O apBpog oEeidwong tov Beiov oto Aly(SO,)5 eivau:
o -2 B. +4 Y. +5 5. +6

Avon

H cwotr emAoyn eivar 1 8.

O A.O. tov Al eivan +3 ko Tov O eivon -2.

‘Etot, av x 0 A.O. tov S Ba éyovpe:
2(+3)+3(x+4(-2)) =0 = 6 +3x-24 =0 < x = +6.

‘ Hopaderypa 5.2

No yopoktnpioete pe 2 TIG TPOTACELG TTOV ELVOL WO TEG KAl Pe A TIG TPOTAOELG
7oL elval AavOacpévec:

a. To yAopro (Cl,) oe ehetBepn 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.

8. To B¢io (S) oto Fe,(SO,)5 éxert A.O. +6.

Aton

Ywotég eivan oL Tpotaoelg PB. kan 8. To Cl, oe eetOepn katdotaom éxelt A.O.
oo pe 1o 0 kot oto 1OV ClO5™ éxet A.O. +5.

Hopaderypa 5.3 ‘

No cupmAnpacete TIg TPOTaoEelg ToL akoAovBovV He TIG CwoTEG AéEelg:

a. O apBpog oeidwong eivar évag aptBpog mov deiyvel to . (popr'to
EVOG ........ ] TO POULVOUEVLKO .......ne... EVOG .eveee O€ PO e v

B. K&Be otouyelo oe ehevBepn) ..... .. EXEL ocptepo o&eidwong ioo pe ...... .

Y. To alyefpLkd AOPOLOHA TWV ...cceveevieiceit e OAQV TV ....... O PO
XNHKN évewoT eival 1oo Je ......... .

5. To aAyePpLkd AOPOLOHR TOV ..vvevvieriiicieciis cereeeeeciiceiinee. OAWV TOV ATOPWV
oe évat ......... elval loo pe To POPTIO TOU ...

Aton

o TPOYHOTIKO, POPTIO, ATOHOV, OLOLOTTOALKT], £VQOT).
KOTAOTOOT), HNdEV.
aplOpov, o€eidwong, atopwy, undév.

o2

apBpov, o€eldwaong, LWov, LOVTOG.
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IMopdaderypa 5.4

Na yivel  60oTr avTiotoiynon Tov evocewy NG 1Ng oTHANG He TIC OVOpaGieg
TOVG OTN) 21 GTAAN.

A. | H,SO, 1. | o&eidio Tov apyiriov

B. | Ba(OH), 2. | vdpoyAwplo

I. | CO, 3. | vdpoyovoLyo apyilio

A. | AlH, 4. | Beuxod oEd

E. | Al,O4 5. | do€eidio Tov avBpaka

Z. | Al,S; 6. | VOpokeidio Tov Papiov

H. | HC1 7. | Beiddeg apyilio

0. | Al,(SO3), 8. | Belovyo apyilio
Aton

A-4, B-6,I-5, A-3, E-1, Z-8, H-2, ©-7.

‘ HMopdaderypa 5.5

No vrtodoyicete Tov aplOpod o€eidwong TV oToLXEl®V OTLS TAPAKAT® EVOCELS:
a. 1ov N o1ig evwoelg: NHs, N,O, NO, N,05, Ba(NO;),

B. tov C otig evwoeig: CHy, CH;0H, HCHO, CHCl;, CCl,

Aton

o. Awdoyikd: -3,+1,+2,+3, +5.

B. Awxdoxikd: -4,-2,0,+2, +4.

IMopdderypa 5.6

Na vrtoloyicete Tov aplOpod o€eidwong Twv {nTodHeVeY GTOLYELWV OTO TopaL-
KATW LOVTOU:

a. tov C oto CO&™
B. tovlotolO;
Y. tov S oto HSO5

Avon

Kataotpovovrog Tig katdAAnieg alyefpiiég e€lodoelg vtohoyifoupe:
o +4, P.+5 v y.+4

‘ HMopaderypa 5.7 ‘

Atvovton ot e€NG XNILKEG EVOTELS:
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i. YAwplovyo payviolo ii. vVdpoybHoplo
iii. viTpwo vatplo iv. v38pobelo
v. Beuko acPéotio vi. o&eidio Tov xaAiov

ao. No ypayete Toug XNHLKOVG TOTOUG TWV TTAPATAV®D EVOCEWV.

B. Na yapoktnpicete Toug deGHOVG GTLC TUPOTTAVE® XNHULKES EVOTELS WG LOVTL-
KOUG, TOAWHEVOUG 1] I TTOAWHEVOUG OHOLOTTOALKOVG.

v. Iloleg amd TIg TaApATAVE® XNHLKEG EVAOOELS ATTOTEAOVVTOL XITO HOPLY;

Aton

a. i. MgCl,, ii. HF, iii. NaNOs, iv. H,S, v. CaSO,, vi. K,O.

B. i. MgCl, Iovtikn (pétaAdo pe apétairo), ii. HF molwpévn opotomoAikn,
iii. NaNO; ovtikn (drog), iv. HyS molwpévn opotomoAikn (opétalAo pe-
a0 Tovg), v. CaSO, vtk (drog), vi. K,O wovtikn (péTadlo pe opié-
TAANO).

y. Ot (opotomorikég) evwoeig HF kan H,S.

‘ Hopdaderypa 5.8

No yp&yete TOUg pHOpLotkOVG TUTTOVG TWV EVOCGEWV:

1. YAwplovyo acPéotio 11. o&eidio Tov vartpiov

2. 1wdovyo KAALo 12. Bpwpodyog Yevddpyvpog
3. vOpokeidio Tov acPeatiov 13. @o@PopLKO HayvrioLo

4. V1TpLKOG APYLPOG 14. v3p0obeLo

5. xAwplko kdAlo 15. Boprovyog poAvPdog (II)
6. Beloyo payvrolo 16. alwtovyo apyiio

7. avBpoikd vaTplo 17. OOPOPLKO OPPDOVLO

8. Beuko apyiiio 18. kvawviovyo K&ALO

9. Beukog oidnpog (II) 19. xAwpikod acPéotio
10. avBpaxkikd apyiiio 20. oppwvio

Abon

1. CaCl, 9. FeSO,

2. KI 10. Al,(COg3)s

3. Ca(OH), 11. Na,O

4. AgNO; 12. ZnBr,

5. KCIO4 13. Mgs(PO,),

6. MgS 14. H,S

7. Na,CO4 15. PbF,

8. Al,(SOy); 16. AIN
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17. (NH,);PO, 19. Ca(ClOy),
18. KCN 20. NH;

HMopaderypa 5.9

Na yp&yete Tovg pHopLorkoVg TUTTOVG TV EVOCEWV:

1.
. Ba(OH),

Juy
=

Avon

O & NN N e W N

Juy
=

© 0 NG R W N

K,O

Nal

. CaCl,

. HCIO4

. AL,S,

. Zn(NOy),
. FeBrs

. NH;

. MgO

. oeldlo Tov kaAiov

. vdpokeidio Tov Papiov

. lwdLovY0 VATPLO

. YAwplovyo acPéotio

. YAwpko oo

. Belovyo apyiiio

. VITPLKOG Pevdapyvpog

. Bpwprovyog oidnpog (1II)
. OHHOVic

. o€eidlo tov payvnoiov

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

11.
12.
13.
14.
15.
16.
17.
. Vdpo6BeLo
19.
20.

Ca(NO;),
CaCO,
NO,
CuOH
(NH,),S04
FePO,
KNO,

H,S
H,PO,
HCN

vITpLk6 acPéotio
avOpoakikd acPéotio
dro€eidro tov alwTov
vdpokeidio Tov yarkoo (I)
Beukd appdvio
PwopopLkog aidnpog (III)
VLTPLKO KAALO

POOPOPLKO 0ED

vdpoKLAVLO
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Epwtnosig - Aoknoelg - NpoBAnpata

5.1 T va ypdjovpe cwoTé To popLlakd TOTTO PLog
Evwaong mov atoteleiton amd dVo otolxeio TPémel
vo yvwpilovpe:

o. Toug policovg aplpotc Twv otolyeiwv

B. Toug atopucotg aptBpovs Twv oToLyelwy

Y. Toug aptBpovg o&eldwong Twv oToLyElwv

5. TIC ATOHIKOTNTES TWV GTOLXELWV

5.2 To 16v NH," ovopddetou:

of. OHUOVLO
B. vitpkod
Y. avBpokikod

O. Osuxo

5.3 To vdpdbeto eivan éva Svooopo dSNANTNPLOSEg
aépro. O xnuLKoOg Tov TOTTOG elva:

a. H,S

B. SO,

y. SO3

6. H,SO,

5.4 Tov 130 cwdvae o Meydhoc AAPépTog Ko o
Ramon Lull mapackedacav kot mepiéypofov éva
VYpO pe Béppavon evog OpLKTOL TTOL TEPLELYE VI-
TPKO KAALO KoL évar KePapkd LAKO kat To vypod
avtd TO ovopaoov «loXvpd vepd» (aqua fortis).
[ToAb apyotepa Ppédnke o TOIOG TOL LYPOL CLL-
T00 mov eivor HNOs. Ilog ovopdletor otn xnpeio
TO LYPO AVTO;

o. Tpndeg ofv

B. vrovitpwdeg 0D

y. VdpalwTiKd 0ED

5. vitpikod o&d

5.5 H évwon Na,SO, ovopaletat:

a. Belo0)0 vatplo 1§ covAyidio Tov vatpiov
B. Beukd vatplo

y. o&eidio Tov vartpiov

o.

OeLcddeg vatplo

5.6 Tlowx o6 TG evdGELS TTOL akoAovBOVV Sev Te-
ptéxer O oTo popLod tg;

ao. LVOpoYA®PLO

B. ewopopikd oD

Y. Oeukod o&d

5. vitpko o&v

5.7 H xown xAwpivny eivow diddvpa NaClO oto
vepo. H évwon avtn ovopdleto:

o. YAwplrovyo vaTpLo

B. vdpoxAwpukd 0EL

Y. vToXAWPLOSEG VATPLO

5. YAwpwdeg vatplo

5.8 Na vroloyicete Tov A.O. TV GTOLXEIOV OTIG
TOUPUKAT® EVOOELS:

a. tov S 6to Na,SO,

B. Tov N oto KNO4

y. touv P oto H3PO,

5.9 Aivovtou ta 6vta Mg?* pe nlextpoviak

Sopry K(2) L(8), To 16v $?~ pe nhektpoviakt Sopn

K(2) L(8) M(8), kabhG KoL TO TOAVATOHIKS LOV

NO;.

ao. Na mpocdiopicete Tig Bécelg twv ototyeiwv Mg
Ko S oTov mEpLodikod mvaKa.

B. Na ovopdoete To TOALATOpLKO 1OV NO5 .

y. Ilotot ot poprakol TOTTOL TWV EVOGEWVY TTOL TTPO-
KOTTOLV e GLVSVAGHO i. Tov Mg?* kau Tov S%7,
ii. Tov Mg?* ko Tov NO5 ™ xafdg ko iii. Tov HY
pe o NO;'.

5. Na ypagoiv ol ovopacieg TV Tapamdve eveod-
CEWV.

5.10 Aivovtal ot e€fg xnuikég ovoieg:
I,, NaF, HCI kou CaCl,,

ao. No oVOp&oeTe TIC TOPATAV® OVGLES.

B. Na meprypdyete To €idog Tov deopob oe Kabe-
ML oTtd TIG TTOPOTTAVE OVGLEG.

Y. Amo TIg ovoieg AULTEG VO eTIAEEETE EKELVT)/EG TTOV
elvol otepen/ég pe YnAd onpeia THENG.



122

Ovoparodoyia avépyavov evdoew

5.11 Aivetou o mapakdtw mivokag:

BrO, | COZ | HSO, | SO |OH | I” | 0%

K* €Y ) ©)) (©)) (ORBONNG)

Ba** | (8) ©) 1) | an | (12 | (3| 14

Cu* (15) (16) a7 (18) (19) | (20) | (21)

Fe?* (22) (23) (24) (25) (26) | (27) | (28)

AP | (29) (30) (31) (32) | 33) | 39) | (35)

H* (36) (37) (38) 39) | (40) | (41) | (42)

. Na ypayete yia kabe apiBpd tov avtictoryo
popLako TOTO.

B. Noa ovopdoete TG 42 VOGELG TOL TLVOKOL.

5.12 Na yp&ete Toug poplakods THITOUG TV ot
PUKAT® EVOCEWV:

1. o&eidro tov poAvpdov (II)
2. 0&eidio tov ypwpiov (VI)
3. vOpo&eidio Tov vikeliov (II)

4. yYAwploOyo poyviioLo

. LToYAwpPLwdeg acPéctio
. o€eidlo tov kaooitépou (IV)
. avBpakikog poAvpdog (II)

. TeVToEeidlo TOL PWGPOPOL

O 0 N & »

. VLTPLKOG Peudapyvpog
10. Sy pwHLKO K&ALO

11. veppayyoviko kK&ALo
12. xvaviovY0 pHoYVIGLO
13. Be10deg aoPéotio

14. emtetaproeidio Tov GLdpov

5.13 Na ypaete toug xnpikods TOTOUVG TV EVE-
CEWV:

a. Belodyo appdVLIo

B. Beukd appovio

Y. VITPLKO CPUDOVIO
o

. POCPOPLKO OPPDOVLO
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®UANo Epyaoiag 5.1

Ap1Opnog o€eidwong
[TPATIEZA @EMATON]

TG TApPaKAT® epwTNoelg A - A vou emAéEeTe TN CWOTH ATTAVTNOT).

A. O apBudc okeidwong tov yAwpiov (Cl) , otnv évwon HCIO eivou:

o -1 B. 0 y. +1

B. O apiBuog o€eidwong tov payyaviov (Mn) oto 10v MnO, eivau:

o +2 B. +7 y. 0

I. O apiBpog o&eidwong Tov alwtov, N otnv évwon HNO; eivou :

o +5 B. -5 y. 0

A. O ap1Budg oeidwong tov ypwpiov (Cr) oto CrOf™ eivau:

a. 0 B. +3 Y. +6

E. No vroloyicete Tov aplOpod ofeidwong tov N o1ig evwoeig: NHi, NO,, HNO3 ko oto 16v NO, .

2T. Na yp&yete ToUg LTTOAOYLGHOVG GUG YL TOV TTPOGILOPLOHO ToL aptBpod ofeidwong Tov GvBpaka oTLC

evooelg: CO, H,COs.
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®UANo Epyaoiag 5.2

Ovopatoroyia 1

[TPATIEZA @EMATON]

Na ypagoiv oL ovopacieg oTIS evadoelg 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);
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,
CaCO,
NH,C1
AgNO4
NH,NO;
HI

KOH
Ca(NO3),

MgCO;4

Cay (PO 4)2
Zn(NO3) 2
(NH,4),S
NH,Br

K,O
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®UANo Epyaoiag 5.3

Ovopartoroyia 2
[TPATIEZA @EMATON]

A. Noa ypa@oOVv oL X1pLKol TOTOL TV TAPAKAT®W EVOCEWDV:

1. xAwpLoOyo OPPOVLO 6. BeLko 0ED

2. vVOpokeidio Tov acPectiov 7. vVOpokeidio Tov poyvnaoiov
3. o&eldro Tov vatpiov 8. vitpik6 okv

4. avOpakikod o€ 9. avBpakikd v&Tplo

5. vitpikd aoPéotio 10. dro&eidio Tov avBpaka

B. No GUPTANPp®OCETE TOV TOPAKAT® TLVAKA [LE T OVOHOT TWV TTOUPAKAT® EVOCEMV:

Xnuikog toIog Ovopa
o | H,SO,
B. | Ca(OH),
y. | AgNO;
6. | K,0

I'. Aivetou o mapak&t wivokog:

s2- NO; OH "~
Na* (1 (2) 3)

Noa ypayete tov apBpd kot Simho To Xnpikd TOTO KoL To OVopa kdbe XNUIKNG £€veong mov popel vo
oxnpatiotel, covdvalovtag T dedopEVa TOL TLVaKaL.
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®UANo Epyaciag 5.4

Ovopatoloyia 3
[TPATIEZA @EMATON]

A. Noa cuopmAnpooete To keva kaBe 6TAANG pe TO XNHLKO TOTO TNG €VWOTG TTOL KLVTLOTOLYEL.

Ovopacio Xnpkog tomog

a. | XAwprodyo acPéoTtio

=

Y8pokeidio Tov oidripov (II)

Y. | Awkeidio Tov avBpoaka

B. No cupmAnpoocete o kevad k&Be oTHANG He TNV OVORACLX TNG €VWOTG TTOL VTLoTOLXEL e K&Be GTrAn.

Xnpkog tomog Ovopacio
«. | Mg(OH),
B. | Na,S
y. | K;SO,
6. | CO,
E. HBr
¢. | NH,CI
n. | KNO;

I'. Aivetou o mapoak&to wivokog:

I SO2~ NO;
| NH/ (1) (2) (3)

Na yp&yete Tov aptBpod ko dimAo to xnpikd 10O Kot To Ovopa kK&be XNHULIKNG VOGS TOL PItopel va
oxnpatiotel, cuvdvdlovtag To dedopéva TOL TIVOKAL.
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A. Noa cvopmAnpooete To keva kKaBe 6TAANG pe TO XNHLKO TOTO TNG €VWOTG OV KLVTLOTOLYEL.

®UANo Epyaoiag 5.5

Ovopartoroyia 4

[TPATIEZA @EMATON]

Ovopacio Xnpikog tomog
o. | Ydpo&eidio Touv vatpiov
B. | XAwprotyog xarkog (II)
v. | YOp6bero
6. | O&eidio Tov acPeotiov
e. | XAwplovyo k&ilo
ot. | Ydpo&eidio tov yaikov (II)
C. | AwokEeidio tov avBpakoa
n. | Yopokeidio tov kahiov
0. | XAwprovyog oidnpog (II)
L. | vdpofprpto
. | Movo&eidio tov avBpoaka
1. | YOpokeidio Tov payvnoiov
vy. | AvOBpaxkikd acPéotio
18. | Awo&eidio Tov Beiov
te. | vOpoiwdLo
wt. | Pwcpopikd o€
. Bpwpiotyo payvrolo

B. Na cupnAnpdoete ta keva k&Be oTHANG pe TNV ovopacio TnG €veong Tov avtiotolxel o€ kbe oThAN.

Xnpucog tOIog Ovopaocia
. KOH
B. | Na,SO,
y. | CaCl,
6. | CO
e. | HNO;
ot. | NH,Br
¢ | Mg(NOs),
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®UANo Epyaoiag 5.6

Ovopatoloyia 5
[TPATIEZA @EMATON]

Sovdvalovtag ta dedopEVH TV TLVAKWV TOL akoAovBoOV va Ypayete SimAa artd Tov Kabéva Tov YMpLKo
TUTTO KoLl TO OVOpX K&Be YMULKNAG £VWOoTG IOV PITOpEL VO OYNHATIOTEL.

_ - _ 6
Cl S NO,
— ()
Zn (1) (2) (3)
(3) e
- o5 o (1) e
r 4 3
e D @ ® ()
(3) e
_ - _ 6 T
Br CO; OH @
= D @ Gy ] @ e
€ TR
o E o 6 R
— : 3 (2)
Cu (1) (2) (3)
)
= e o (1) e
4
o 0 @ & ()
(3)
o o5 o (1) e
- 4 (2) oo
Mg (1) (2) (3)
)
_ - _ (1) e
Cl CO; OH
= ()
Al (1) (2) (3)
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Awaywviopa 5.1

Kepdhoa 2 - 5

H
Alkahoeldég mov e€ayetor atd T @OAA TTOAADV QUTAOV (TT.Y. TOL KXITVOD) KoL
S 1 XP1o1 TNG OXETILETAL pe KopKivo TV TVeLHOVV KaBmg kot PAAPeg otnv ava-
‘ ITI TIVELOTIKY 080, TOV OLGOPAYO, TO GTOHAXL KTA. TwV kKomviot®v. H ynuikn tng
_ CH, dopn Ppédnke To 1895 a6 tov Adolf Pinner.
N H cvotnpatikr g ovopacio eivor 3-(1-pebvlo-2-tupoAidivoro)mopidivn.
Me moto 6vopa eival yvwoTtr) 1) ovsia avth;
[EKTOX AIATONIEMATOX]
Otpa A

[ TIg mapotk AT epwtroelg TOAAATANG emtAoyng A.1-A.4 ypayte Tov aptBpd tng epwtnong Ko Simha to
YPOHHO TTOVL AVTLOTOLYEL 0TI CWOTH ATAVTNOT).

A.1. e ot oo T Tapak T Cevyn avtioTolyel 1) Wi nAekTpoviakn dopr;

oL.

P
Y.
o

Y10 1;Na* ko 610 oF
210 gO ko 670 1S

»10 1,Mg?* ko 610 gF
»10 13AI** ko o0 {;Na

A.2. To otoyxeio Tov epLodikov mivoka Tov Ppickovron kKatd PRKOG TNG LG KATAKOPLPNG GTHANG TOV
gxouv:

o.

B.
Y.
d.

TOLPOHOLEG LOLOTNTEG
TOPATTANOLO ALTOULKO aplOpod
Tov 1810 apBpd NAekTpoviak®v oTodwv

NV Sl TopLKn aKTiva

A.3. Tioamd ta mapakdto woybet yio tnv éveoor NaCl (xAwprodyo vatplo);

o.

B.

Y.
o.

Eivou aépro copa otig ovvnbiopéveg cuvOnkec.

Eivou tovtikn évewon ko oxnpotifetot pe petapopd nAektpovinv atd ta dtopa tov Cl ota dropo
Tov Na.

Eivan ovtikn évoon ko oxnpatiletol pe petapopd niektpoviov ommd atopo Na oe dropa Cl.
Eivot opolomolikr) évwor) kot emopévag oroTeAeiTan atd pHopLa.

O atopkoi apiBpol Tov Na kat tov Cl eivor 11 kou 17 avticTouyo.

A.4. TIoca nAeKTPOVIX TTPETEL VL XAGEL T} VO TTAPEL TO ATOHO TOV 5,Ca OCTE VO ATTOKTHoEL SOUT EVYEVODG

aepiov;

ao. No ybdoel 2.

B. No maper 2.

y. Noa mépet 6.

6. No ydoel 2 1} va tépel 2.
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A.5. Na avtiotoynoete ta tovta tng othAng (I) pe tnv ovopaoio tovg otn otnin (I0).

EtAn 1 EmAn 11
A. NO5 1. vdpokeidio LoV
B. COs5 ™ 2. OHHAOVLO
I. SO~ 3. PWGPOPLKO LOV
A. POS ™ 4. VLTPLKO LOV
E. OH" 5. avOpakiko Lov
Z. NH, 6. Beukd 1oV

A.6. Na yopoxtnpioete TIG TPoTAceLS oL akoAovBolv wg 6woTég () 1) AavBacpéveg (A). Aev atanteiton

aLTLOAOYNOT).

a. O vopog tng meplodikotnTag TwV oTolyelwv diatvmovetol g e€ng: «H ynuikn cupmeptpopd twv
OTOLYELWV elva TEPLOSIKT) GLUVAPTNOT) TOL ATOULKOD TOVG aplOpo (Z)».

To xAodpro (Cly) oe eredBepn katdotaot éxet A.O. -1.

Ot oplovTieg celpég Tov ePLodikov mivaka ovopdlovtal opades.

P2 T

Ot opotomoAikoi deopol popet va eivan asrAol, Surhoi ) TpLAotl.

o

H nAektpopvnticotnto elvot évor HETPO TNG LKOVOTNTOG VOGS OTOHOL Vo €AKeL TO KOO (edyog
NAEKTPOVI®V 0TV EVOVETOL e GAAO &TOO.

Oépa B

B.1.

B.2.

B.3.

B.4.

To &rtopo tov Beiov (S) éxet 6 nhextpovia otnv eEwtepikr] Tov oTPdda, 1 ool éxel n = 3. ITowog eivor
0 ATOMLKOG apLlOpOg Tou S;

ITotog eivon 0 atoptkdg aplBpog Tov otolyeiov mov PpiokeTo:

. Xt 2n mepiodo ko otnv IVA (14n) opdda.

B. Ztnv 3n mepiodo ko atnv VIIA (171) opdda Tov mteplodikod mivaka.

Na vroloyiototv adyePpikd ot A.O. Twv atotyeiwv S, Mn, Cr kot N otig e€ig evooelg kat tovta:

o. H,S0O,
f. KMnO,
v. Cr,02"
8. NH,

To xatiov X2* ko to avioy B3~ éxouv tov (810 aptBpéd nhekTpoviey jie To evyevé aéplo jgAT.

a. Iloleg oL nAekTpoviakég dopég TV atopwy Tov X kot ¥;

B. e moleg opddeg kan oe moleg mepLOdOLS avjkovy Ta ototyetor X ko W
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Oépa I’

No petagépete 670 Ypamtd 060G TOV TvaKa oL akoAoLBEeL avory papovTog TOUG XNHLKODS TOTTOVG TV EVA-
€WV TTOV TTPOKVITOLY HE TOVG CLVOVAGHOVS TV BETIKOV TUNHATOV TNG TPAOTNG GTAANG HE TAL PVITLKA

THAROLTA TNG TPDTIG YPOPHNG.

NO; | Cl™ | SOZ™ | 8 | OH™ | 0%~

Na*

Cu2+

A13+
H+

Otpa A
Na e€nynoete Tov TPOTO GYNHUATIOHOD TV TAPAKAT® EVOCTEDV:
o. K,S
B. MgF,
y. AL,O,
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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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepdAoto 5

51y 5. vdpo&eidio Tov KaAiov
39 & 6. 11000 K&ALO
7. o€eidlo Tov Kadiov
53 «a 2 @z
8. Bpwpikd Paplo
549 9. avBpaxkkd Papio
55 10. 6€wvo Beukod Paplo
5.6 o 11. Beuxo Papro
12. vdpokeidio Tov Papiov
5.7 y , .
13. wdovyo Papro
5.8 o +6, P. +5, y. +5 14. o&eidio tov Bapiov
5.9 a. Mg: K(2) L(8) M(2) &pa 21 opada, 31 mepiodog 15. Bpopikog yorkog (I)
S: K(2) L(8) M(6) &par 161 opdda, 31 mepiodog 16. avOpaxikdg xarkog (I)
f. viTpiko 16V 17. 6€wvog Berkdg yorkog (I)
y. 1. MgS ii. Mg(NO,), iii. HNOg 18. Oeuxdg xarxodg (I)
4. 1. Beovyo payviolo ii. vitpikd poyvrolo iii. vitpucd o€d 19. v3pokeidio Tov xarkoo (I)
5.10 20. 1wdLovyog yokog (I)

21. o&eidio tov yahkoo (I)

a. Iddo, pBoprotyo vatplo, vOpoxAwpLkd 0ED, YAwpLovXO
22. Bpopikog oidnpog (II)

aoféotio el
B. opOLOTOALKOG, LOVTLKOG, OPOLOTTOALKOG, LOVTIKOG — <’xv9poa<n<0g )GLSr']pog ()
y. NaF kau CaCl, 24. 6&wog Beuxdg oidnpog (IT)
25. Beukog oidnpog (1)
e 26. v3pokeidio Tov odrpou (II)
o. 1. KBrO, 22. Fe(BrOs), 27. wdlovyog oidnpog (1)
2. K,CO4 23. FeCO4 28. o&eidio Tov adrpov (II)
3. KHSO, 24. Fe(HSO,), 29. Bpopikd apyilio
4. K,SO, 25. FeSO, 30. avBpakikd apyilio
5. KOH 26. Fe(OH), 31. 6€vo Beuxd apyiio
6. KI 27. Fel, 32. Beuko apyiiio
7. K,0 28. FeO 33. vdpokeidio Tov apytiiov
8. Ba(BrOs), 29. Al(BrOs), 34. 1wdlovyo apyiio
9. BaCO4 30. Al,(COs)4 35. o&eidio Tov apythiov
10. Ba(HSO,), 31. AI(HSO,), 36. Ppwptkd o€y
11. BaSO, 32. Aly(SO,), 37. avBpoakikd o&d
12. Ba(OH), 33. AI(OH); 38. Beukd okv
13. Bal, 34. All, 39. Beukod oko
14. BaO 35. Al,O4 40. vepo
15. CuBrO; 36. HBrO, 41. vdpoindio
16. Cu,CO4 37. H,CO; 42. vepo
17. CuHSO, 38. H,SO, 512
18. Cu,SO, 39. H,SO, 1 PbO 8. P,0x
20.Cal o 2 Cr0; 5. Zo(NO),
3. Ni(OH), 10. K,Cr,0;
21. Cu0 42. H,0 4. MgCl, 11. KMnO,
B, 1. Ppopud ko 5. Ca(ClO), 12. Mg(CN),
2. avBpaxikod kdAo £, Sy L2, Caly
3. 6Ewvo Beukd k&0 7. PbCO; 14. Fe;0,
4. Beukd K&ALo 5.13 a. (NH,),S B.(NH,),SO, y.NH/NO; 8. (NH,);PO,
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Anavtioelg - Aboelg ota POAAa Epyaciog

KepdaAoro 5
®0Ao Epyaoiag 5.1 29. vdpoimdio
Ay B.fp T.a Ay E.-3,+4,+5,+3 XT.+2,+4 Z.+6,-3 30. vdpokeidio Tov KaAiov

®0Ao Epyaoiag 5.2 31. vitpiko acPécTtio

1. v3pokeidio Tov Papiov 32. avOpakikb poyviiclo

2. v8pokeidio Tov varpiov 33. virpiio ko

3. oppwvia 34. pwogopikd acPéotio

£ e o 35. viTpLkog Yevdapyvpog

5. vEPOBPEGIILO OFD 36. Belovyo opp®dVIO
37. Bpwptodyo opp®dvio
6. Belovyo vatplo
38. o&eidio tov kaAiov
7. xAwprovyo PBapro

8. xAwplovyo acPéotio W Lpeing 02

A. 1. NH,CI 6. H,S0,
9. xAwplovyo vatplo
2. Ca(OH), 7. Mg(OH),
10. vdpokeidio Tov apyLiiov
3. NaO 8. HNO,
11. Bpwpodyo k&Ato
ﬁp . 08 4. H2CO3 9. N32CO3
12. wdiodyo vatplo
5. Ca(NO3)2 10. C02
13. vdpokeidio Tov acPeotiov Xnjicoc toroc | Ovope
14. xAwplovyog Pevddpyvpog a. | H,SO, Be1k6 0ED
, , B. | B. | Ca(OH), vdpokeidio Tov acPectiov
15. wdtovyo k&ALo v. | AgNO, ViTpiide GPYOPOS
16. y\wprodyog oidnpog (III) é. | K,0 o€eidlo Tov kakiov
I. (1) Na,S berovxo vatpro, (2) NaNO; vitpikd vatpro, (2)
17. vdpoxrwpro NaOH vdpo&eidio Tov vatpiov
18. vitpwkd oD

XOXKO Epyaociag 5.4

19. Berovyo kahio Ovopaocio Xnpucog tomog
20. dwo&eidio tov GvBpaka . | XAlwplovyo acPéotio CaCl,
R B. | Ydpo&eidio Tov cidripov (II) | Fe(OH),
y. | Awokeidio Tov dvBpoaka CO,
22. Beukd aoPéotio -
23. avBpaxikd vatplo . Sijpsog ibog | Gvgpers e
o . | Mg(OH), vdpokeidio Tov payvnoiov

o ORI G B. | Na,S Be100x0 vatplo
25. avBpaxikd acPéotio v- | K380, Beukd Ko
26. YAGPIOOXO OOV 5. | CO, Sro€eidio Tov avBpaka

. e. | HBr vdpofpoio
27. VITpUKOG apYLPOS C. | NH,CI XAWPLOVYO CPPDVLO
28. VLTPLKO CpP®OVLIO n. | KNO; VITPLKO KAALO
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I. (1) NH/Cl Y\loplotyo cppovio Br CO5*" OH"
(2) (NH,),SO, 0Oeukd appodvio ’ Li (1) (2) 3)
(3) NHNO; witpkd appodvio G LR Bremebm e
®VAMo Epyaociag 5.5 (2) Li,CO; avBpaxikd Aibo
A. (3) LiOH vdpokeidio Tov Abiov
Ovopoacio Xnpuikog TomTog
o. Y8pokeidio Tov varpiov NaOH ClI SO42 - NO;
B. )Y(;\w’petouxog XoAkog (IT) ;ugllz ’ Cu?* (1) 2) (3)
Y- pOBeLO 2
d. O&eidio Tov aoPeotiov CaO (1) CuCl, xAwplodyog xohkog (II)
B || OOl i Ll 2) CuSO,; 0Oeuxdc yorkocg (II
oT. Ydpokeidio tov xarkot (II) | Cu(OH), @) ! o X ) s ( /)
¢ Ao€eidio Tov &vBpaka CO, (3) Cu(NOj), witpirog yokkog (IT)
n. Y8pokeidio tov kahiov KOH
0. XAwprovyog oidnpog (I) FeCl, I S042 j OH"
! v8poPpidipo HBr ’ Ca?* 6)) 2 3)
. Movokeidio Tov avBpako CoO ] ]
1. Y8pokeidio Tov payvnoiov | Mg(OH), (1) Cal, wdovyo acPéotio
y. AvBpakikd aoPéotio CaCO; (2) CaSO, Oeukd acpéotio
6. A1o&eidio tov Beiov SO, , ,
e | vdpoikdio oI (3) Ca(OH), vdpokeidio Tov acfectiov
0T, Pwopopkd 0&L H,PO, ~ . ~
1. Bpwpiovyo payvicio MgBr, ’ Cl PO, OH
Mg** ©) (2) (3)
B. g
Xnpukodg tomog Ovopaocia . ]
. KOH 0dpokEeidio Tov KaAiov (1) MgCl,  xAopotxo payvioio
B. | Na,SO, Oeuk6 vaTplo (2) Mg3(POy), @woeopikd payvrolo
. CaCl A g ¢
Y e el lo,uxo (wﬁ,wm (3) Mg(OH), vdpoEeidio Tov payvnoiov
d. CO povo€eidio Tov dvBpaka
o HN 0 0EC - - -
€ NHC]); Elrpuco ,ogu ’ al CO32 OH
ort. 4Br POULOVYO OHMOVLO ™
C. Mg(NOs), VITPLKO HOYVHGLO ‘ Al @ @) ®)
(1) AICl; yxAwprovyo apyilio

®0AMo Epyaciog 5.6

cr 52~ NO,™
[z | @ @ ®
(1) ZnCl, yAoprodyog Yevddpyvpog
(2) ZnS Beo0y0c Yevdapyvpog
(3) Zn(NOs); vitpkdg Yevddpyvpog

Br PO} NO,
[ 1) ) ©)
(1) FeBr; Ppwpovyog cidnpog (II)
(2) FePO, ¢wogopikds oidnpog (1)

(3) Fe(NO;);

vitpkog oidnpog (1)

(2)  Al(COs)s
(3) Al(OH),

avBpaxikd apyiiio

vdpokeidio Tov apyLAiov
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Anavtnoelg - Aboelg ota Aldywviopota

KepdaAoro 5

Awxyoviopo 5.1

Oépa A

Al -a, A2.-a., A3.-y., Ad. -a.

A5 A.-4., B.-5., I.-6., A.-3., E.-1., Z.-2.

A6. .-, B.-A, y.-A, §.-3, &-3

Oépa B

B.1.16 B.2.a.6, B.17 B3.o. +6, P.+7, y.+6, d8.-3
B.4. . X: K(2) L(8) M(8) N(2), ¥: K(2) L(8) M(5), B.X:2n

opada, 41 mepiodog, ¥: 151 opdda, 31 mepiodog

O¢pa T

BAéne epappoyn 5.4

BOépa A

Ta a., B., y., ko 8. eivo LOVTIKEG EVOGELS, TaL €. KOl OT. elva
OJLOLOTTOALKEG.

BAéme epappoyéc 4.2, 4.3, 4.4 kwou mopaderypo 4.6






To okobpLacpa TOL 618 pov
elvo par xnpuer avtidpoon.

J

Kepdharo 6

XNMLKEG AVTIOPATELG

6.1 XnMUKEG aVTIOPAOELG - XNMLKEG EELOWTELG

XnULKég avTdpacelg oVORAlovTaL Ta XMHLKE QOLVOUEVX KATA Ta oTolo opl-
OHEVES ALPXLKEG XTMULKES EVOTCELG TTOL OVOHALOVTAL AVTIOPOVTA LETOGYIOTL-
Covton TEALKG O€ VEEG YTHLKEG EVOTELS TTOL OVOHALOVTOL TPOIOVTAL e SLapo-
PETIKEG LOLOTNTEG.

KaBe xnuikn avtidpoaot ocvpforileton pe pia xnpikn e€icwon otnv omola ep-
pavilovtal To avTIdPOVTA Ko ITpoidvTa NG avtidpaong, pe éva félog (—)
avapecd Tovg. Mio xnpikn e€icwon mepthapfdavet kot Tovg KAT@AANAOLG G-
VTEAEGTEG HlE TOVG OTOLOVG EMLTLYXAVETAL 1) 1000TAOHIoN palag, 1 eicwon
dnAadn Tov aplBpod Twv atopwY kdbe GTOLELOL GTA AVTLOPOVTA KoL T TTPO-
iovto. [Ipémel va onpetwdel 6Tt T0 €1d0g Kot 0 aplOpdg TV ATOPWY OTAL ALVTL-
dpwvta ko Ta Tpoidvta elval To dLo, atAd aAA&leL 0 TPOTOC He TOV OTOlo
EVOVOVTOL, HE ATOTEAEGHA TNV TOUPAYWYT] COHATOV He JLoPOPETIKES LOLOTN)-
TEG,

TN apdderypo av avtildpacovv to Hy pe to O, B oxnpatiotei H,O kou to
pouvopevo avtd cupPoliletan pe Tn xnpikn e€lcwon:

2H, + O, — 2H,0

H e€icwon avtr deiyvel molwa elval ta avtidp®OVTH KL TO TPOIOV TNG AVTi-
dpaong kot otV omoia el yivel kat loooTdBpion palog wote o aplOpdg TV
aTOp®V K&Oe oTolyelov va elval 100G OTO AVTLOPOVTA KAL T TPOLOVTAL. 2TNV
TPOKELEVT) TepinTwon Oa mpémel va PdAovpe cvvtedeotr) 2 oto HyO dote va
yivel e€lowon Twv atopwov O kot oTn cvvéxelx cvvtedeotn 2 oto Hy dote va
yivel e€icwon kot Twv atopwv H.

H nopandve e€icwon amnd mAevpag .oootabpiong palog propet va ypaget ko
g eEng: :
Avtog 0 TpdTOg Ypapng dev eivar amdALTH 6o TOG, KabmG dev popel va ov-

HITEPLAQPPAVEL TN GUPPETOXT «HiooL» popiov O, AV Kol VoG KAXGHATIKOG
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ovvteleoTr|g eivor atodekTOG o€ Satopkd (Kupiwg) oTotyeia, eival evtovTolg
QUTTOYOPEVTLKOG £VAG KAXGHATIKOG CUVTEAEGTIG O€ XNHLKEG eVoelg. ['evikd, Oo
TPOTLHOVHE OL GLVTEAEGTEG G pia XNHLKT) e€lowaoTn va elval ot pkpoTtepot dv-
vartol aképorot aprOpoi.

s : solid (oreped)
Y& MEPMTOOELG TTOL Tollel pOAO KL 1) PUOLKT] KATACTOAGT] TWV AVTLOPOVTWV I+ liquid (vypo)
g : gasor vapor

KOl TOV TPOLOVTOV TNG avTidpaong 1 XNtk eElowaon ypaeetal wg e€Ng: (aépio 1f amué)

aq : aqueous solution

2H,(g) + O4(g) — 2H,0(1) (vSariké Siddvpc)

Egpoppoyn 6.1

Na yiver icootdBpion palog (He Tnv elcoywyr TOV KOTOAANA®Y GUVTEAEGTOV)
otn XNkt e€lowon mov akolovdel (kavom tov pebaviov, CHy):

CH, + O, — CO, + H,0

0, a H,0 Q

i
l
I
Avon |
, , , , ., , g) CH : CO,
Apxilovpe pe ta &topa H mov vmapyovv povo oe pia EveoT oTa avTidpovia 4
Ko o€ pia Evwor ota TpoldvTa pe TNV elcaywyn ovvtedeotr 2 oto H,0. Etot, |
, ’ , , , , |
Ta dropx O aTo 20’ps?\og ™mg egtcm?cn yivovron 4, omote e ooy ouvTeAe- 0, @ 1 H0 Q
ot 2 ppootd and to O, emTUYXAVETAL TATPNG LoOGTAOHIOT PAlog: !
Avomoap&otoon Tng Kadong
CH, + 20, — CO, + 2H,0 tov CHy pe tn xprijon po-

VTE V.

Egoppoyn 6.2

Na yivel icootadbpion palog (e TnVv eLcoywyn TV KATAAANA®Y GUVTEAEGTOV)
otnv e€icwon mov akoAovDei:

MnO, + HCl] — MnCl, + Cl, + H,0

Avon

Apxilovpe pe v woootaBpion palag wg mpog O, mov Ppicketal povo oe pic
EVOOT) 0T TTPOLOVTA KOL GE o HOVO £VOT) GTX AVTLOPDOVTO, JLE TNV ELCAYWYT)
ouvvteleotr| 2 oto H,yO. llapatnpodvtag 6Tt ta dtopo Mn eival icootabpiopéva,
elodyovpe ovvteheotn 4 oto HCL wote va ioootabpiotovv kan to dropor Cl.
[MopdAAnio PAémovpe 0TL TOpa eivor toooTabpiopéva ko tow dtopo H:

MnO, + 4HCl — MnCl, + Cl, + 2H,0
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e éva piypo aepiov H,
ko I, oe ouvvnBiopévn
Beppoxpacio  maphyovrol
10" cvykpovoeg to Sev-
TeEPOAETTTO. AV OAEG AUTEG
oL ovykpovoelg 0dnyov-
GOV OTO OYNUATIGHO TOU
npoidvtog (HI), tote 1 avi-
dpaomn B oroxAnpwvotav
oe Ayotepo amd 1s. Ztnv
TPAYPATIKOTNTA  OHWOG 1)
avtidpaon ot Beppokpacio
dwpatiov 25°C eivar molD
apyn kabodg povo pia ot
xé0e 108  ouykpovoelg
odnyei 6to TPOIoOV.

Epoappoyn 6.3

Na yiver iloootddBpion palog (He Tnv elcoywyr TOV KATAAANA®Y GUVTEAEGTOV)
otn XNy e€lcwon mov akolovbet:

Ca(OH), + HPO, — Cay(PO,), + H,0

Avon

Apxilovpe pe Tnv woootdBpion palag wg mtpog Ca, wov Ppicketal povo oe pio
EVWOT) 0T TTPOLOVTA KOl GE o HOVO £VWOT) GTX AVTLOPOVTQ, JLE TNV ELGAYWYT
ovvteleotn) 3 oto Ca(OH), - ITapdAAnla, elcyovpe cvvteleostr 2 ato HsPO,
woTe va yivel .loootaBporn palog kot wg mpog tov P:

3 Ca(OH), + 2H;P0, — Cay(PO,), + H,0

Metpovtag to dropa H oto 1o pédog tng e€icwong (6+6 = 12) katalaPaivovpe
OTL TTPETTEL VAL ELOXYOVHE CUVTEAEGTH] 6 GTO VEPO, (OGTE VA Yivel Lloootdbpion
palog ko g mpog to H:

3 Ca(OH), + 2H;P0, — Cay(PO,), + 6 H,0

Me tov TpodTOo avtd emitvyydvetol loooTdBpion palag kot wg mpog to O (14
artopa O ko ot 00 péAN).

6.2 XOaPOKTNPLOTIKA TWV XNHUIKWYVY QVTIOPATEWVY

Oezwpia TV cLYKpoLoewv. [l va avTidpdoovv dvo popla Tpémel v oL-
YKPOUGTOOV PeTAED TOVG, OO TE VAL «KGTTACOLV» OL TTaALOL decpol Kol va STpitovp-
ynBovv ot véol decpol TOL AVTIETOLYODV oTA TPOLOVTAL. AUTO €lVOL 1] KEVTPLKT)
Wéa g Bewplog TV cvykpoLoewV, TOL dTLTTWGE TO 1888 0 ZOLNSOG YMHLKOG
Svante Arrhenius, cOppwva pe TOV 01010 YLt Vo lvat it GOYKPOLGT) otoTEAE-
opatikr (vo odnynoet, SnAadn, oe avtidpaot) O mpémet Tar avTIdpOVTO HOPLOL
VoL £X0UV TO CWOTO TTPOCAVATOALOHO KoL TNV KATAAANAT ToXOTNTA.

Ag Bewpricovpe Tnv avtidpaot petakd evog popiov H,y ko evog popiov Cl, mpog
oxnpotiopo 2 popiwv HCI (H, + Cl, — 2HCI). ITotog Ba rjtav 0 cwotog mtpo-
COVATOAGHOG Yl T cUYKpovoT) Twv popiwv Hy kat Cly;

H—H ®
‘ H—CI H—-Cl

M
C1—c1m
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«ZWOTOC TPOGAVATOAGHOG» TWV AVTLOPOVTWV GTNV TOPOTTAV® VTIOpACT)
onpaivel ta atopa H va PpeBodv amévavtt and ta atopa Cl, dote kot T
oVyKpovoT va StevkoAvvOel 0 oxNpATIoROG TwV popiwv HCL.

To avtidpovta popia B mpémel emiong va vITEPTNSNCOLY KoL £VaL «PPAYHO»
KLVITIKNG EVEPYELXG, OOTE 1) CLYKPOLOT) Vo 0dNyNoEL oe avTidpaon.

Taxbvtnra tng avridpaong. H xavon tov tpomaviov, CsHg, eivon pua toryd-
Tatn avtidpaon. Avtibeta, To okolvplacpa Tov oidnpov (petatpornt) tov Fe oe
Fe,03) eivan o apyn avtidpaon. Yrapyovv emiong kot oAb apyés avtidpa-
0€Lg, T060 TOAD apyég oL TTPaKTIKE «de yivovtal», 0mwg 1 avtidpact oxn-
paTiopoV Tov vepoL amd Hy(g) ko Oy(g), mov yiveton Opwg oxedov akapiorio
nopovoio pAOyag 1 Pt. Me tétolov eidovg gparvopeva aoyoleitar évag edi-
KOG kKA&d0g NG puoikoxnueiag, 1 xnpikn kntikn. O kAaddog avTtdg peAetd TO
000 Ypriyopa 1 apyd yiveta pio avtidpaot), kabmg kot Toug Tapdyovteg Tov
ennpedlovy TNV ToYOLTNTA PLaG AvTidpaomG.

H toyovmnta g avtidpaong ekppalel To pubpod pe Tov ool Tor avTidpovTa
petaoynpotifovral ota TpoiovTa kot opiletol wg n HeToBoAT TG CLYKEVTP®-
o1NG €VOG Ao TOL AVTLOPOVTA 1) TX TPOIOVTA, GTH HOVAdQ TOL XPOVOU.

Evepysrokég petofforég. Xe pio avTidpaoT) 0 HETROYNHATIOROG TV AVTLOP®-
VIOV 0T TTPOLOVTA TTEPLAAUPAVEL TO «GTTAGIHO» TOV TOUALDV SEGHOV GTA OLVTL-
dpadvta kot T Snpovpyia VE®V SeGHOV 0T TPOTOVTAL.

lNo mapaderypa oty avtidpaon, H, + Cl, — 2HCI, «ondlovv» ot decpol
H—H xou C1—Cl ko dnpovpyotvron dvo véor deapoi H—Cl. Opwg yio va ot~
oel évag 0eopOG aTaLTELTOL EVEPYELR, EVQ OTAV dMpLovpyeital Evag VEOG SeaPOG
amelevBepwvetal evépyeta. To Tedkd tooldylo yia pia avtidpoot pmopel vo
elvou elte ammedevBépwor evépyelag (OToy TapAyEToL TEPLOGOTEPT) EVEPYELXL YLOL
TN dNpovpYic TV VEOV dECPMOV Otd OCT) ATTALTELTOL YO TO CTTAGLULO TWV TToL-
MoV deopwv) eite amoppognon evépyelag (0tov cupPaivel To avtibeto).
‘Etol, Stk pivoupe Tic avtidphoelg oe eEmOeppeg ko evd00eppeg. EEOOeppeg
ovopalovtal ol avTidpdaoelg mov eAevBepwvouv Beppotnta oto meptpaiiov,
eve evd00eppeg elval QLTEG TTOL YL VXX YIVOLY atoppo@ov BeppotnTo artd To
neplPdArov. EEoBeppeg avtidpaoelg eiva m.y. oL kaboeLs.

Ano6doon avridpaong. Xe moAAEg ynpikég avTidpdoelg (v OxL OTIG TEPLOGO-
TEPEC) O HETATYNHATIOHOG TOV AVTLOPOVTOV COPATWV GTa TTPolovTa dev elvor
TANPNG, KOOGS évar pOVO PéPOGS (TT000GTO) TOV AVTIOPOVIWOV COUATWV HETO-
oxnpoatilovtal oe wpoidvra. Etol, n atddoon piag avtidpaong kabopilel to
OG00TO PETOED TNG TOGOTNTAS €VOG TPOLOVTOG TTOL TTPOKVIMTEL GE piot ovTi-
dpacn o oyéon pe TNV TOGOTNTA TOL LoV TPOIOVTOG TTOL B TPOEKLITTE LV
1 avtidpaon frav tAnpns. o To Adyo avtd oL avtidpaoelg Siakpivovtal oe
povodpopeg (TANpelg) avtdpioels, oTig omoieg AapPdvetal 1 avopevopevn
OCOTNTA TTPOLOVTWV (CUHPWV He TIC Stabéoipeg TOoOTNTEG AVTIOPOVTWOY),
KOl OTLC O(PPidPOpEG, GTLC ooleg AapfavovTol TEAK PLKPOTEPES TOGOTNTEG
TPOIOVTWV aTTO TIG DEWPNTIKA XVOHEVOHEVEG.

H toydmra poag avtidpa-
ong propei vor petofAnOet:

o. pe petaforr) tng moco-
mrag  (oLYKEVTPWoNQ)
TOV AVTIOPOVTOV,

B. pe petaPorn tng Oep-
poxpaciog (n  av€non
g Oeppokpaciag ov-
Eavel v toydTTR TNG
avtidpaorc),

Y. HE TNV Topovcicr KO-
TAALTOV  (OVGLOY  TTOL
av&dvouv v TaxLTTO
™G avtidpaocng, xwpig
v vpiotavtor ot idot
petofoAréc),

8. pe v  adénon g
ETMLPAVELG ETOPTIG
TWV  OTEPEDV  COHA-
TWV 70U  HETEXOLV
otv avtidpaon (600
O  AETTOKOKKO  €lvo
éva oTeped TOGO TLO
ypriyopa avtidpd) KTA.

Mia woyvpé eEdBeppn avtidpaon:
Fe,05 + 2 Al — 2Fe + Al,O4

H anddoon pog avridpo-
ong eEaprtarar amd:

. TG OCUYKEVIPWOOELS TWV
VT POVTWV 1} TWV TTPO-
1OVTWV,

B. amd ) Beppokpacio ko

y. amd v mieon (oTig
VTS pAOELS OTLG OTOLEG
GUHHETEXOVV agpLo
oopota).
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Enider€n g avtidpaong:
Zn + 2HCl — ZnCl, + Hy(g)
To atpo H, mov elevbepmveron

(POVGKMVEL TO PITOXAOVL.

H avtidpaon cvvBeong Tov
CaO(s) amd Ca(s) xar O,(g)
NG ATHOCPALPOG.

Me Béppaveon o ofeidio Tov
vdpapyvpov (II), HgO, dwa-
onbron mapayovrag Hg(l)
kot O, -

6.3 O&eboavaywylkeg avTiOpACELG

O avtidpaoelg yevikd dtokpivovton o€ 0EE1800vary wytkég Kot o€ peToldeTi-
Kég avTIOpAoELS.

211G o€eldoavaywylkég avtdpaoelg vapyel petoforn tov A.O. oe dvo Tov-
AQYLOTOV ATOWO TTOV GUUHETEXOVV OTNV AVTIOPAGT), VO OTLG HETADETIKES OVTL-
dpdoeilg ot A.O. OA®WV TV ATOHWV TOL GUUHETEXOLV elval oL idloL oTa avTL-
dpovta Kol ot TPOIOVTAL. AG TAPOLHE Yo TOAPADELYHA TNV avTidpacT) Tov
petoAdikot Yevdapyvpov, Zn(s) pe diddvpa HCL H avtidpaon moapiotaveton
pe v e€icwon:

Zn + 2HCl — ZnCl, + H,!

Sty e€icwon autr, 0 Zn oo A.O. = 0 Tov eppavilel OTA AVTIOPOVTH HETO-
Tpémetol o€ +2 ota mpoiovta (avEnor tov A.O.), eved to H amd +1 mov éxel
ota avTdpavta petatpénetal e 0 ota mpoidvta (peiwon tov A.O.). T to
AOYO aLTO 1) ToPATTAV® aVTidpaoT) XxapakTnpileTal wg 0EeldoavaywyLKn avTi-
dpaon. Baoikég katnyopieg o€eldoovaywylk®v avtidpioemy amote AoV oL avTL-
dpdoelg, &) ovvleong, P) amoovvOeong kat SLAGTACTG KL Y) OL AVTIOPAGELG
QITATG AVTIKATACTAOTG.

o. Avtidpdaoelg ovvOeong.

[Ipoxertat yio 0EeLS00VOYWYLKEG AVTIOPAGELS GTLG OTTOLEG Piat XTHLKT) €VWOT)
TPOKVITEL HOVO atd Ta cvoTatikd TG ototyeio. [a mopaderypa n avti-
dpaom ocvvbeong tng appwviag, NHs, mapiotaveton and v e€icwon:

Ny(g) + 3Hy(g) — 2NH;(g)

HMopoadeiyparta
. H,+Cl, — 2HCI B. C+0, — CO,
y. 2Al+3S — AlS, 6. 4Al+30, — 2Al,04

B. Avtidpdaoerg amoocHvOeong kot dtdieTaong.

[Ipoxettaot yor avTdpioelg Katd TIG omoieg pioe XNk évwon dixomdatol
oTa oLOTATIKG TNG oToyeia (avTIdphoelg amoovvOeong, avtiBeteg TG oLV-
Beong) 1 Sraomaton o dAAeg amAovotepeg evooelg (avtidpaoelg dikoma-

ang).
T tapdderypa, pe Béppavon HgO(s) éxovpe v e€fg avtidpaomn amoovv-
Beong: HgO(s) — Hg(l) + Oy(g)

Emniong, pe Oéppavon tov H,0, (vepoeidio tov vdpoydvov) mpokimtel 1)
e€ng ddomaon: 2H,0, — 2H,0 + O,

[Tavtwg, vapyxovv avTdpacelg dSidomacng o dev eival ofeldoavoywyt-
KEG, T.X. 1 avtidpaom dikomaocng tov CaCOs, oe LYNAT Oeppokpacia, oTnv
omoia dev vrtdpyel petafoAn) Tov A.O. o€ KVEVX AT TOL ATORO TTOV GUME-
TEXOLV:

CaCOs(s) — CaO(s) + CO,(g)
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Hopadeiypata
o. 2CuO — 2Cu+ 0, B. 2AgBr — 2Ag + Br,
Y- PCl; — PCl; + Cl, 6. 2HsPO, — P,05 + 3H,0

6.4 AvTIOpACELG ATIANG AVTIKATACTOONG

[Ipoxerton yro o€etdoavarywytkég avtidpaoelg Katd Tig omoleg éva ototyeio (o€
eleBepr KaThoTOOT) AVTIKAOLGTA évar AALO GTOLYELO TTOL CUPHETEXEL OE Pic
évooT. Tpelg amd TIG Lo GNUAVTLKEG KATNYOPLeg AvTIOpACE®V ITANG OLVTLKO-
TaoTaong eivat Kot ot e€ng:

1. AvTidpdoelg amAng avTIKOTAGTAONG KATA TIG OTTOLES VAl PHETAAAO OLVTLKCL-
Blotd évar GANo pétaddo (1) kar vEpoydVo) autd pia Evwor), COHPOVA HE TN
yevikn e€icwon:

A+BlI' — AI'+B

SNV KaTnyopior auTH) LITAYOVTOL Ol TAPAKAT® VO KATNyopleg avTidpa-
CEWV:

Métalro + dhag — GAaG + pPéETaAAO

1
W Fe + CuSO, — FeSO,4 + Cu

@) Métodho + o0 — &hag + Hyl
Zn + H,SO, — ZnSO, + H,]

[IpodmdBeon yior TNV de€aywyn HLag avtidpaons TG AVILKATACTOOTG
elval to pétadlo mov PpiokeTal ce oTOLYELKT] HOPPT] VA elval TLo «dpo-
oTIKO» ot to pétadro (1) to H) mov Ppioketal otnv évwon.

Evdewctikd, n Spactikotnta Tov petdAlnv akolovbel Tnv e&ng oelpa:

K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, (H), Cu, Hg, Ag, Pt, Au

avEnon dPACTIKOTNTAG

SOp@wva e T oelpd avt, 1t.). o Fe elvan o dpactikdg amo tov Cu ko pito-
pEL VO TOV AVTIKATOOTIOEL OTLG EVOGCELS TOV, HE OTOTEAEGHA 1] TTOPATAVE
avtidpaon (1) va eivon egietn. Entiong, propet va Sie€aryBet ko n avtidpaon
(2) kaBdG 0 Zn eivon o dpaotikog antd to H. Avtibeta, n avtidpaomn tov
Au pe to ZnSO, dev popet va yivel, kabog o Au eivar Ayotepo dpaoTikog
arnod Tov Zn.

TG AVTIOPACELS ATTANG AVTIKATAGTAOTG OTLG OTTOLES TO HETAAAO prtopel
vo draBétel meplocotepoug A.O. eppavifeTan 6T TPOLOVTA HE TO HIKPOTEPO
A.O. pe v e€aipeon tov Cu mov gaivetat va «Tpotipder» tov A.O. +2 (do-
OéteL ko +1).

Enidpaon mukvod Suodv-
patog HNO; oe Cu. Ilo-
patnpeiton n ékAvon NO,
(kapé aépro). H avtidpaon
avtp  dev  elvar  ammAng
OVTIKOTAGTAOTC, oA
TOAOTTAOKTG HOpPrG ofeL-
Sdoavaywykry  avtidpaon.
Tevikd, to ok va StaeddpoTo
H,SO, divouv pe pétario
TOAOTTAOKES o€edoava-
yoywég avtidphoeg (ko
Oxt  avtdphoelg  amAng
avtikatdotoong). To ido
LoyleL ko yio T Stoehbpoto
mokvoD ko apotod HNO;.

To Ni avtidpa pe SidAvpa
HBr elevBepidvovtag aépto
Hz.
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To cVppa Cu avtdpa pe to
duxdvpo AgNO;. To clppa
Cu emapyvpoveral, eV
o Siddvpa maipver piAe
XPOHO TOU OoPeileTal ©6TO
oxnpoatiopd Cu(NOs),.

To xéAo avtdpd Piowor pe
to H,0 pe avaghetn ehevde-
povovtag aéplo Hy.

Hopadeiypoto

o Ni+2HBr — NiBr, + H, B.  3Na+ All; — 3Nal + Al

y. 6K + 2H3PO4 e 2K3PO4 + 3H2 6. 2A1 + Fezo3 e A1203 + 2Fe

& Fe2HCl — FeCl, + H, C¢. Cu+ 2AgNO; — Cu(NO3), + 2Ag
n. Ag + HCI > (8ev yivetoun)

H avtidpaon n. eivon advvatn yiati o Ag eivo Atyotepo Spactikdg amd o
H 6nwg gaivetal otov mponyovpevo mivako dpaoTikOTNTAC.

2. AvTidpaoelg atANG VTIKATAGTAO TG KATA TLG OTTOleG Eval OpETOAAO GTOLYELO
avTikoBlotd éva GALO apéTaAAO AtyOTEPO SpaCTIKO. XTIG AVTLOPACELS TOV
TOTOL ALTOV 1] PAGTIKOTNTA TV APETAAAWY akoAovOel TV e€Ng celpd:

Fz, Clz, Brz, 02, Iz, S

) av€nomn SpacTiKOTNTOg

Hopoadeiypota

o. Cl, + 2KBr — 2KClI + Br, B. Cu,S+0, — 2CuO+S
Y- I, + KF - (8ev yivetoun)

3. Ta o Spaotikd pétaria K, Ba, Ca, Na avtidpoov pe 1o vepod kat divoovv tnv
avtictoyn Paon (Vdpo&eidio Tov petdAdov) ko H,.

Hopoadeiypora

o. 2Na+2H,0 — 2NaOH+H, p. 2K+ 2H,0 — 2KOH + H,

y. Ba+2H,0 — Ba(OH), +H, §. Ca+2H,0 — Ca(OH), + H,
Ta Aryotepo dpaotikd otd o vdpoydvo pe VEpatpolS oe LYNAT Beppokpot-

ola xou mapayovv o€eidio Tov petdAiov ko H.

Hopoadeiypota
o. Mg+H,0O — MgO+H, B. 2Al+3H,0 — ALO;+3H,
Mn dpaoctikd pétarda, 6nwg o Cu, o Ag, o Au xTA. dev avtidpovv pe To H,yO:

Hopd&derypa
Cu + H,0 - (dev yivetow)

6.5 AvTtdpacelg SUTANG AVTIKATACTAONG

Eidape 6TL oL avTidpaoelg Sakpivovtal oe 0EeldoavaywyLkég Kot o€ peTabeTL-
KéG avTdphoelg kot 0TL oTIG peTaleTikég avTidpaoelg ot A.O. OV TV ATOHWV
TTOL GUHETEXOLV elval oL idloL 6T avTdpOVTA Kot 6To TpoidvTe. O petabeti-
KéG avTIdpaoelg Stakpivovtal oe avItdpAceLg SITANG AVIIKATAGTAONG KO
oe avTdpaoelg eEovdetépwong.
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OLavtidpdoelg SUTANG AVTIKATAGTAOTG ELVOL AVTLOPACELG AVTOUAAOYHG LOVTWV
HETOED £VOG AATOG KaL evOg GAAov dAatog 1 Paong 1) 0&€og, kot elval TPLDHV
TOTWV:

. dhag (1) + dhog (2) — dhag (3) + dhag (4)
B. drag (1) + 0k0 (1) — &log (2) + o&D (2)
Y. &hag (1) + Paon (1) — darag (2) + Paon (2)

Ot avtidpaoelg tng popeng avtig dev yivovtal mavta, kabdg yia va yivoov
TIPETEL VAL TOLAXYLOTOV QIO TaL TTPOIOVTX TNG avTidpaong:

o. va elvon SuadLaALTn évewon Kol emtopéveg v katafubileton og ilnpa 1
B. va exAdeTon wg agpro 1

Y. vaeivon eAdyriota tovtifopevn évoon, dnhadn va Suictatal og TOAD pL-
KpO TOGOGTO.

Mepikd amd T O XAPAKTNPLOTIKA aéplo TOL eppaviloviar ouvnBwg oTIg
avTdpacelg SITANG avTikatdotaong eival To eEng:

HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH,

[t Tov evTomIopo Twv SVoIAALTOVY 0VGLOV (IKNRATWV) o AVTISPAGELG SUTANG
QVTIKOTAGTAOTG SIVOVTOL OL TXPAKAT® KAVOVEG:

o. Ta dhato pe Na¥, K" NH," 8ev katafubilovror og Whpata.

B. To vitpikad dhata eival evdiddvteg evooelg kot dev katafubifovion wg
WnRpoto.

y. Ta dhata AgCl, AgBr, Agl ko ta avtictoryo diata tov Pb(II) eivan 1n-
poter.

6. Amo ta Oeukd dhato Wnpoto eivon ta: BaSO,, CaSO4 ko PbSO,,.
e. Ola ta avBpoakikd (CO32 _>, Ta Betovya (SZ _) KO TO POOPOPLKA (PO43 _)
ahata elvol WRRATa, eKTOG Ao VT TNG KATNYOPLoG oL,

ot. Oha ta vdpoteidia Twv petdAlwv eivanr WApota, extdg otd to: KOH,
NaOH, Ca(OH), xou Ba(OH),.

Hopadeiypota

. AlICl; + 3AgNO; — 3AgCl] + Al(NOg3)3
B. Ba(NOs), + Na,SO, — BaSO, | + 2NaNO,
Y. Pb(NOs), + 2KI — Pbl, | + 2KNO,

S. KCI + NaNO3 > (8ev yiveton)

H ¢owrtoypoapio mapiotdvel
TO OYNUATIONO  WNHATOG
1wdovyov poAvBdov  (1I),
PbL,(s), mov mpoklmrel
otav og StdAvpa Lwdtovyov
vatpiov, Nal, tpocBécovpe
duddvpa vitpikod poAvBdov
(I), Pb(NO3),.

H ¢wtoypagia moapiotavel
TO  OoXNMOTIopd  Whpa-
TOG  YPWHLKOD  apyvpov,
Ag,CrO,, mov mpokLITEL
otav oe Sidhvpa K,CrO,
npocBécoupe Suadvpa
AgNOs;.
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Sta vdatikd TOvg StaAD-
pota ta oféo mapdyouvv
vdpoyovokatiovra, H' (ota
omoiot opeileTon Ko 0 OEL-
VOG XapOKTH PG Twv 0Eéwv)
KoL avIOVTO (LOVOXTOMLK T
TOAVXTOULKG), TT.X.:

HCl — H* + CI
HNO, — H* + NO,

Emiong, ota vdatikd tovg
Stoddpata too vdpokeidia
TV PETGAAWV Ppiokovton
HE TN HOPOT KATLOVIWV KOl
ovidovtov vdpotetdiov OH™
(ota avidvta OH™ ogeideTon
0 PaoikdG xapoKTHPAG TV
Baoewv):

NaOH — Na® + OH"~
Ca(OH), — Ca*' + 20H"~

Téhog, Tae GArata Ppicko-
VTOL KOL QUTQ JE TN HOPON
Katovtov  (petdAiov 1
NH," ) kou avidovtwv (povo-
OTOULKOV 1) TTOAVATOHLKOV):

NaNO3 —> Na+ + NO?;
CaCl, — Ca** + 2Cl~

Ot mapambve  xMpLKég
EVOOELS  KOAOOVTOL TAe-
KTPOAUTEG YLaTl To LOATIKG
Toug droxAdpata éxovv TV
KOVOTNT® VX (YOLV  TO
NAEKTPLKO pedpA, AOY® TV
LOVTWV TOUG.

H avtidpaon 8. dev yivetou (8ev cuvemdyetol oXNHATIOHO oepiov 1) WHHATOG),
koG o0Te To KNO; otte To NaCl eivon wWrparo.

EwWwég mepuntidvoerg. To avBpakikd ofd (H,CO3) eivon actadng évwon kot
otav oxnpoartiletar oe avTdphoelg SUTARG AVTIKATAGTAONG WG TPOLoV, dia-
ondton oe aépro CO, ko HyO. Emiong, To Oe1ddeg o€d (H,SO4) eivan aotabng
¢vwor kot dxomaton oe agpro SO, + H,0. Télog, évwon tng poperg NH,OH
dev vmapyel kot otn Béon NG wg mpoiov ypagpovpe NHy + H,O. MaAdota, ko-
Bag to CO,, t0 SO, kou n NH; elvon aéplo copata, ol avtidpaoelg SUTAng
OQVTIKATAGTAONG TTOL GUHTEPLAOUPAVOUY Tt TPOLOVTA LT elvarl TPAYHATO-
TTOLGLHEC.

Hopadeiypata

. Na,CO, + 2HCl — 2NaCl + CO, T + H,0

i K,SO; + 2HBr — 2KBr + SO, T + H,0

y.  2NH,CI + Ca(OH), — CaCl, + 2NH;3T + 2H,0
8. (NH,),S0, + 2KOH — K,S0, + 2NH, ] + 2H,0
e NaHCO; + HI — Nal + CO, T + H,0

6.6 Avtidpacelg e&ovdeTEPWONG

E€ovdetépwon ovopaletal n avtidpocm evog o&éog pe pio faon. Katd tnv e€ov-
detépwon ta katdovto H Y ov mpoépyovton artd 1o 0€0 avtidpoiv pe ta ovid-
vt OH ™ tng Péong napayovrag H,O, H* + OH™ — H,0, pe anotéleopa
Vv e£0VdeTéPWaT TOG0 TV OELVWV LOLOTATWV TOL 0EE0G OGO KaL TV PACLKOV
wWotntev g Baong. HHapdAinia, To avidv Tov 0&€og kot To katlov TG Paong
oxnuatiovv dhog. Etol, 1 yevikn popr] ng avtidpaong e€ovdetépwong eivor
1 e€ng:

OZY + BAZH — AAAX + H,0

Tpomog ypopng Tov avidpdoemv e£ovdetépwong. Me Bdon ta avtidpn-
vta g e€ovdetépwong yphpoupe ta mpoidovta (dhag ko vepo). T To dhog
ovvdualovpe To KaTLOV TNG PAOTG (TPOTO LOV) KOL TO VIOV TOL 0EE0G (devTEPO
LOV) kol oYXNUaTilovTag TNV évwoT) pe Toug KATaAANAovg Seikteg (XlaoTl, OTTWG
eldole GTOV TPOTTO YPAPNG TWV YXNHULKOV EVOGEWV). AV XPELXGTEL KAVOUHE TLG
KOTOAANAeg amtAomotjoelg. 2tn ovvéxelx Balovpe Toug KATAAANAOLG GUVTE-
AeoTéc, woTe va yivel loootdBpion palaog. ILy. katd tnv e€ovdetépwaorn Tov
Ca(OH), pe H,SO4 to &hag mov mapdyetan eivar to CaSO, (vapyel aAomoi-
non tov dewktov). Etot, ) mAfpng eicwon tng avtidpaong eivou n e€fg:

Ca(OH), + H,SO, — CaSO, + 2H,0
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Hopadeiypora

o. HCI + KOH — KCI + H,0

B. Ca(OH), + 2HBr — CaBr, + 2H,0

Y. Mg(OH), + H,SO, — MgSO, + 2H,0

o. 3Fe(OH), + 2H;PO, — Fe3(PO,), + 6 H,0

E€ovdetépwon pe appovia (NH;). H oppovie eivon Baon kau diver avri-

dpaomn eEovdetépwong pe o€éa TapAyovTog HOVO Opp@VIoK Ghato, SnAadn
dhata tov NH, (8ev mpokirmrel vepd):

NH, + HCl — NH,CI 3NH, + H,PO, — (NH,);PO,

Ofwa ofeidra. Ta ofeidia Twv apetdAlwv ototyeinv éxovy OEvr cupmept-
Qopa, kabng pe TNV enidpact vepoL Tapiyouy To avTicToLyo o€V, T.X.:

o. SO; + H,0 — H,50, B.  CO,+H,0 — H,CO,
e P,0O5 + 3H,0 — 2H3PO,

Ta o&eidiax avtd Aéyovton Kot avudpiteg o€€wv kot avTidpovv pe Paoelg mopd-
yovtag To dAag mov o é8ive kot To avticTolyo o&l:

o. SO3; + 2NaOH — Na,SO, + H,0O fB. P,0O5 + 6NaOH — 2Nas;PO, + 3H,0
y. CO, + 2NaOH — Na,CO; + H,0

Baowkd o€eidia. Ta ofeidia Twv petdAAwv otolxeiwv éxovv Paoctikr) ocuprte-
pLpopd, kaBadg pe tnv emidpaot vepol mapdyouvv TV avtictoyn f&on otnv
omola To pétadro Tapovodlel tov ido A.O., m.x.:

o. CaO + H,0 — Ca(OH), B. Na,O+ H,0 — 2NaOH
y. Fe,O; + 3H,0 — 2Fe(OH);4

Ta o&eidio vt Aéyovtan kot avudpiteg Paoewv kot avTidpovv pe okéa mopd-
yovtag to dhag mov Ba édive ko ) avticTolyn Paon:

«. CaO + H,SO, — CaSO, + H,0 B. 3Na,O + 2H;PO, — 2NazPO, + 3H,0

Avtidpaom eEovdetépwong divel kan éva 6ELvo pe éva Paoikd oEeidio (Sev po-
KOTTTEL VEPO):

oL. CaO + 803 - CaSO4 B. P205 + 3Nazo - 2Na3PO4



6.6. Avnidpdaoeig eEovdetépwong

149

Epoappoyn 6.4

No copmAnpwBoiv oL avtidpdaocels:

. Beuko oE0 + o&eidlo Tov Kahiov
. vitpik6 o&L + o&eidio Tov odripov (1)

AU WN

Aton

Avtidpaoelg

. TeVToEELdL0 TOL PWTPOPOL + VEPOEELSLO TOVL Kahlov
. TpLo&eidio Tov Beiov + vOpokeidio Tov apyLiiov
. dto&eidro Tov avBpaka + vdpokeidio Tov acPeatiov

. tevto€eidio Tov aldTov + 0&eidlo Tov acPectiov

IMapatnprioelg

1.P,0; + 6KOH — 2K,PO, + 3H,0
2.3S0; + 2Al(OH); — Al,(SO,); + 3H,0
3. CO, + Ca(OH), — CaCO5 + H,0

4. H,S0, + K,0 — K,SO, + H,0

5. 6HNO; + Fe,0O; — 2Fe(NO3); + 3H,0

6. N,O5; + CaO — Ca(NOs),

To P,O5 eivo avudpitng
tov H3PO,

To SO; eivar avvdpitng Tov
H,SO,

To CO, eivar avudpitng
tov Hy,CO4

To K,O eivar avudpitng
tov KOH

To Fe,O4 eivan avudpitng
tov Fe(OH);

To N,O5 eivor avudpitng
tov HNOj3 kot To CaO eivon
avvdpitng Tov Ca(OH),



150 Kepddawo 6. Xnuxés avnidpdoeig

NAvpéva Mapadeiypata

IMopaderypa 6.1

Na dikalo Aoy oeTe TIG TAPAKAT®D TPOTACELG:

. To tpo@pa yohdve o ypriyopa é€w atd to Yuyelo.

B. To vmepokeidio Tov VOpoyovov (H,0,) Staomdton ToAD 1o ebkola oe H,O
kot O, Tapovsio Tov eVEOHOL KATOAAGT).

y. To Yuyeio evog avtokIv)TOL GKOLPLALEL TTLO €VKOAQ QIO OTL pic NAEKTPLKN
OULOKELY.

Aton

o. Xe vnAotepeg Oeppokpacieg oL TaxOTNTES TOV AVTLOPACE®Y TTOL 031 YOoLV
TeEMKA 0TNV arrocVvOeot) (CATOPA) TV TPOPIHWY YivovTal Lo Ypriyopa.

B. To évlvpa mapovotdlovy KATaALTIKT dpdom Kot avEGVOLV TIG Ta DTN TEG
TV AVTLOPACEWV TIG OTTOLEC KATAADOLV.

Y. 270 avtokivnto avanmtocoovtot VPNAES Beppokpacieg Kot 1) ToOTNTR TOV
ovTdphoewv elval peyodOTepn).

IMopadderypa 6.2

Kata v avapeEn dwadvpatog AgNO; pe diddvpo HI O yiver xnpwkr avti-
dpaon yuoti:

o TOPAYETOL OLEPLO

B. ta dhoto avTdpobv mavToTe pe T 0EE

v. xoatoPobileton ilnpa

6. elvou ofedoavaywylkn avtidpoaon

No aLTloAoY1OETE TN CWOTH ATTAVTNOT) AVOY PAPOVTS TAPAAANAQ KoL T O E-
TIKn XNpikt e€icwon.

Avon

Swotn elvon 1 emhoyn y. podkertan yio avtidpaon dutAig aviikatdotoong
pe oxnpotiopd Wiipatog (Agl):  HI + AgNO; — Agl| + HNO,

HMopaderypa 6.3

Noa xopaktnploete TIG TAPAUKAT® TPOTACELS WG 0WOTEG (X) 1] OxL (A).
o. O)lo tow dhatar epléxovy PETOHAMKO KATLOV.

B. To Na avtidpd pe to vepo kau divel faon ko aépro Hy.

y. To Mg avtidpd pe Tovg vdpatpovg kot divet MgO ko H,,.
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8. To vdpoxAwpikod 0EL avTIdpa pe O o T péTaAhar ko eAevBepaveton H,.

e. O Ag avtidpd pe vdpoyAwpikod o€v ko ekAvetan aépto H.

ot. [ va TpaypatomonOet pio avtidpoon SutAng avrikatdotaong Ou mpémel
VO TOPAYETAL OTTOGONTTOTE AEPLAL EVAOT).

C. Ta Pacuca o€eidia avtidpovv pe Paoelg eved ta 6Eva o&eidia avTidpovv pe
o€éar.

Abon

JwoTég elvon oL mpotaoelg B. ko y. Ta dhoato propel va mepiéxel KoL pn
HETAAALKO KaTdV, 1. To Katidv NH,', omdte n) o eivon A. To HCI Sev avtidpa
pe T Un dpaoTIKG pHETOAAQ, OTTwGg 0 Ag omdte 1 d. ko 1) €. elvor A. Xe pio
avtidpaon STANG AVTIKATACTAONG WITOpeL Vo TTPOKVITTEL Kol o, 0mToTE 1)
ot. elvar A, evod ta Pacikcd o&eldiax avTidpovv pe oEéa ko T OEwva pe Phoelg
(n C. etvan A).

‘ Hopaderypa 6.4 ‘

IToteg amd Tig avtidphoelg mov akohovBovv eivarl o€eldoavaywyLkég;

o. Zn + 2HCl — ZnCl, + H,

B. CaCO; — CaO + CO,

Y- H, + Cl, — 2HCI

S. Cu(OH), + H,SO, — CuSO, + 2H,0
Avton

OEeldoavaywylkég eivar ov avtildphoelg o. (TANg avTiKaTtdotaong) Kot y.
(oc0vBeong). H avtidpaon d. eivar petabetikr (e€ovdetépwong). H B. eivou avri-
dpoaon dikomaong, oAl oyt o€edoavaywykr, kabng dev vtapyel petafoAn
Tov A.O. o€ Kavéva otd Tt GTOLYELOL TTOV GUHPETEXOLV.

Hopaderypa 6.5 ‘

No cuopnAnpwBoiv ov ynuikég e€lodoelg mov akolovBolbv pe TNV avTIKaTd-
OTOOT TV YPOHHATWV PE XNHLKOVG TOTOUG Kol TOUG KATAAANAOVG GUVTEAE-
OTEG.
Na,CO; + HCl — A + CO, + B
CaS + I' — H,S + CaCl,
KOH + A(o€0) — K,SO, + H,0
Na+ H,O — E+Z

o2 ™R
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Aton

o. Na,COz; + 2HCI — 2NaCl + CO, + H,O
B. CaS + 2HCI — H,S + CaCl,

y. 2KOH + H,S0, — K,S0, + 2H,0

0. 2Na + 2H,0 — 2NaOH + H,

HMopaderypa 6.6

Yxovn Mg katepydaletan pe apod vdatikd didAvpa HCL Na ypayete tn oxe-
TKn XNkt e€icwon kat va SitkaloAoynoete ylatl yivetat.

Avon

Mg + 2HCI — MgCl, + H,. IIpoxeitar yiox avtidpact arAng avIlkataoTo-
ong mov yivetal yioti to Mg eivat o dpactikd amd to vdpoyodvo.

IMopaderypa 6.7

Na ypayete Tig e£l00O0ELG TV YNHUKOV AVTIOPACEDV ATO TIG OTOLES TPOKD-
TTOLV T QAT

a. CaCl, B. KsPO, y. Fe(NO3)3 6. Mgs(PO,),
and v e€ovdeTépwot) ToL KATAAANAOL 0EE0G e TNV KaTAAANAN Bdon.

Aton

o Ca(OH), + 2HCl — CaCl, + 2H,0
B. 3KOH + H;PO, — K;PO, + 3H,0

Y. Fe(OH); + 3HNO; — Fe(NO3); + 3H,0
o 3 Mg(OH), + 2H3;PO, — Mg3(PO,), + 6 H,0

IMopaderypa 6.8

Noa copmAnpwboiv ot mapakdte avidpdoelg cvvheong kot atocvvleong:

o. Na + Cl, — E. H, +I, —
B. Al + Br, — oT. HgO —
Y. C+0, — C. HCl —
o. N, + H, — n. H,0, —
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Aton

a. 2Na+ Cl, — 2Na(Cl
ﬁ. 2Al + 3B1’2 - 2A].Br3
Y. C+0, — CO,

d. N, + 3H, — 2NH;4

OoT.

H, + 1,
2HgO
2HCI
H,0,

2HI

2Hg + O,
H, + Cl,
H, + O,

Hopdaderypa 6.9

No cupTANpOoeTE 060G ATTO TIG TAPAKATE® AVTLOPAGCELG OTTANG OVTIKA TG T
oG HITOPOLV va TPoyHaTomoLnBoiv:

—>

—

—#H>

n. Ag + HCl
0. Al + HCl1
. Ca+ AgNO;
K Br, + KI
A S + KClI
p Mg + H,0
\% Ba + H,O

2NaCl + H,

Bal, + H,

2 AIBr, + 3Fe

(o Fe eivor Atyotepo Spactikdg artd to K)
3Cl, + 2All; — 2AICL + 31,
Zn + H,O — ZnO + H,

Ca + 2H,0 — Ca(OH), + H,

—+>

(0 Ag eivou AtyoTepo SpacTikog amd to H)

2Al + 6HCI — 2AICl; + 3H,

Ca + 2AgNO; — Ca(NOsy), + 2Ag
Br, + 2KI — 2KBr + I,

—H>

(to S eivou Aryotepo Spaotikd artd to Cl)

Mg + H,O — MgO + H,

o Na + HCl —

B Ba + HI —

y. Al + FeBr, —

6. Fe+ KsPO, —

E3 Cl, + All; —

ot. Zn+H,0 —

C. Ca + H,O —
Abon

a. 2Na + 2HCI
B. Ba + 2HI
Y. 2 Al + 3FeBr,
d. Fe + K;PO,
E.

oT.

C.

n. Ag + HCl1
0.

L

K.

A S + KCI
.

v.

Ba + 2H,0 — Ba(OH), + H,

—>

—

—

—>

—
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IMopdaderypo 6.10

Noa cupnAnpocete 66€C ATd TIG TAPAKATW AVTLOPACELS UTANG AVTIKATAGTO-
ong prropovVv va porypotomotnfovv:

o.  AgNO; + BaCl, — C. Fe(NO;); + 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(NOs), + Na,S — K. Na,CO;5 + HsPO, —
ot. HNO; + ZnCl, — A FeBr; + Ba(OH), —
Aton

o 2 AgNO; + BaCl, — 2AgCl| + Ba(NOs),

B. NaNO, + KCl >

Y- 3H,S0, + 2 AlBr; — Al,(SO,); + 6 HBr 1

) ZnCl, + 2NaOH — Zn(OH), | + 2NaCl

£ Pb(NO,), + Na,S — PbS | + 2NaNO,

oT. 2HNO; + ZnCl, — Zn(NO,), + 2HCI11

¢ 2Fe(NOs); + 3Ca(OH), — 2Fe(OH); | + 3 Ca(NO,),

n. KNO; + CaBr, >

0 2NH,CI + Ca(OH), — CaCl, + 2NH3 T + 2H,0

L CaSO; + 2HCl — CaCl, + SO, T + H,0

K. 3Na,CO5; + 2H;PO, — 2Na;PO, + 3CO,T + 3H,0
A 2FeBr; + 3Ba(OH), — 2Fe(OH); | + 3BaBr,

Hopaderypa 6.11

Ye kobéva amod ta doxeio A, B ko I' mepiéyovron drahdpara H,SO,, HCI ko
NaCl, xwpig va yvwpilovpe oo xnpikn évworn mepiéxetat oto k&be doyelo. Xe
k&Be doyelo mpoobétovpe pkpr) mocoTnT petarikot Papiov. Hapatnpodpe
0TL 670 doyelo A exAvetan aéplo, oto doyxeio B dev mapatnpoldpe kopior oh-
Aoyr), eved oto doyelo I katafubiletan ilnpa ko Tovtd)Ypova ekAVETAL AEPLO.
Na eEnynoete, o0 )TAV TO GLYKEKPLULEVO TEPLeEXOHEVO TOL K&Be doxelov TpLy
and v mpocdnkn tov Papiov, divovtag TapAAANAX TIG XNHKEG EELCMOOELS
TWV PALVOPEV®V.

Avon
310 Soyeio A OV EKAVETOL LEPLO XWPLG VoL TTPOKVTTTEL LN e TTepLEYETAL SIAALHAL
HCI:

Ba + 2HCl — BaCl, + H, 1
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Y7o doyxeio I' wov mpoxvmrel ko inpo epiéyetor HySO,:
Ba + HzSO4 - BaSO4l + HzT

Téhog, oto doxeio B Sev mapatnpoipe kopion addoyn, kabmg to NaCl dev avri-
dpd pe to Ba (to Na eivon o dpaotikd amd to Ba ko dev yivetan ot avri-
KOTAOTAOT)).

Ba + NaCl -

Hopdderypa 6.12

Se xnuiko epyaotnplo vitdpyovv tpic doyeia kataokevaopéva atd Cu ko 0o
doyela katackevaopéva oo Al Xta doyeio avtd BéAovpe va amrobnkedoovpe,
Xwpig vaw aAlolwBoiv, Ta Topokdtw dtahbpoTa:

1. Beuxo0 owdrpov (II), FeSO,

2. xYAwplovyov kaAiov, KCl

3. Beukov payvnoiov, MgSO,

4. vitpikov Yevdapyvpov, Zn(NOs),

5. vépoyAwpikov o&éog, HCI

Ye 1L eldovg doyxelo mpémel va amoBnievtel To kK&Be Shvpo; Na atiohoyrjoete
TNV AITAVINOT] GOG.

Avton

Oa pémel va amoBnkevoovpe To kK&Be Stadvpa oe katdAAnio doxeio woTE Vo
HNV Tpaypatomoleital avtidpaot peta€d Tov LALKOD Tov doyelov Ko TOL Tte-
plexopévou dtadvpartog. Etol prropoipe va aobnkedooupe to Stéhvpo MgSO,
oe doyelo apythiov (to Al eivor Arydtepo dpaotikd otd to Mg), to Stdhvpo KC1
oe doyeio Al (to Al eivon Aydtepo Spaotikd kot artd to K) ko tor dAde tpio
droxdvpata oe doyeio amd Cu mov eivar Ayotepo dpacTikog kat amd Tov Fe ko
oo Tov Zn Kot atd To vdpoyovo.
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Epwtnosig - Aoknoelg - NpoBAnpata

6.1 To H,SO, avtidpd pe Ca(OH), ko n avti-
dpacn avtn xapaktnpiletol ©G:
. avtidpaon eEovdetépwaong

B. avtidpaon SUTANG avTIKATACTOONG KATA TNV
ormolo TPOKVITEL CLéPLO

y. ofedoavaywyikr avtidpoaon

S. avtidpaon ocvvOeong

6.2 O Zn avtidpd pe dixhvpa HCI yuori:

a. eivor avtidpoon e€ovdetépwaong

B. eivar avtidpaon dUTANG aVTIKATACTAGTG KATA
TNV 0ol TTPOKVITTEL ALEPLO

Y. 0 Zn givat o §pacTikodg artd To LOPOYOVO

8. elvou avtidpaon ovvBeong

6.3 No yapoktnpicete TIg TOUPAKAT®D TPOTAOELG

WG 6WoTEG (2) N OxL (A).

o. Ol ta dhata mepiéyovv katiov NH,'

B. To Ca avtidpa pe to vepod ko divel Paomn ko
aépro H,.

. O Yevddpyvpog avTidp& pe TOLG LOIPATHOVG KoL
divel ZnO ko H,,.

6. To Al avtidpd pe oo GAato TV HETAAA®V TOVL
elval TeplocoTEPO dpacTiKd otd aTod.

e. OZn ovtidpa pe vdpoxAwplkd o€D ko ekAbeTon
aéplo H,.

ot.[la va mpaypatomownBel pio avtidpoaon Oi-
TANG AVTIKATAOTOOTG O TTpéTtel var TopyeTo
onwodnmote ilnpa.

C. Ta Pacuca o€eidia avtidpovv pe oféa, eved Ta
o€ va avtidpovv pe Paoels.

6.4 Tloweg amd TIg avtidpdoelg mov akolovbovv
elval o€eldoavaywylkég kot moleg petabeTikéc;

o. 2Al + 6HCl — 2AICl; + 3H,

B. CaCO; — CaO + CO,

Y. N, + 3H, — 2NH;4

6. Ca(OH), + 2HNO; — Ca(NOs), + 2H,0

6.5 Na copnAnpwbodv ol ynuikég e€lowoelg mov
okoAovBovv pe T cwpato Tov cupfoAilovtal pe
ypoppoata (A-Z) kot Toug KATAAANAOLG GLVTEAE-
OTEG:

Na,CO; + HCl — A + CO, + B
NH Br + I' — KBr + NH; + H,0
KOH + A (o€0) — K,SO, + H,0
Ca+H,0O — E+Z

< B R

6.6 Xxo6vn Fe xatepyaleton pe apond vdotikd dud-
Aopa HySO,. Nao ypdiyete tn) oxetikn) xnpikr e€i-
oWoT KoL va SIKALOAOYT|oETE YTl yiveTol.

6.7 No ypayete TIc eELODOOELS TWV XNIIKOV OVTL-
dpacewv amd TIg 0Toleg TPOKOITTOLY TO GhaTor:

a. AlBr; B. K,SO, y. Fe(NO3); 8. Cas(POy),

oo v eEovdeTépwon Tov KatdAAnAiov oféog pe
NV KATAAANAT Béon.

6.8 Na cupmAnpwboiv oL TopakdTw avTdpAcELg
ovvBeong kot aocvvleong:

a K+Cl, — e. H,+Cl, —
. Al+Br, — oT. Al,O; —
y. Mg+0O, — C. NH; —
d. CH, — n. H,0, —

6.9 Na cvpmAnpooete 60eC oo TIC TOUPAKAT®
OVTLOPAGELS ATTANG OVTLKATACTOGTG HITOPOLY VoL
npaypatonrolnfovv:

a. Ca + HBr — n. Cu + HCl —
B. Cl, + KI — 0. Ba + HCl —
Y Al + FeBr, — . Fe + AgNO; —
o Fe + HCl — K Br, + KCl —
£. Ca + H,O — A S+KF —
ot. Na+H,0 — 11 Mg + H,O —
C. Zn+ CuSO, — v Ba + H,O —
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6.10 No cuopnAnpooete TIG TOPAKAT® AVTLOPG- y. Ba(OH), + (0&0) — Bas(PO,), + H,0O
oelg eEovdetépong: 8 ... +NH,Cl — CaCly + ...... + H,0

. NaOH + H,S50, —
B Zn(OH), + HNO; —
Y. Ca(OH), + H,CO; —
o KOH + H;PO, —
£ Fe(OH); + H;PO, —
ot.  Al(OH); + H,SO, —

4 Mg(OH), + HPO, —
n. NH; + H,SO, —
0 Zn(OH), + HCIO, —
L NH; + H;PO, —

6.11 Noa cvpnAnpooete 66e¢ And TIG TOUPAKAT®
avTOPAGELS SUTANG AVTIKATAOTOOTG HITOPOVV VO
Tpoypotonotnfovv:

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(NOj), + Na,SO, —
L K,SO; + HBr —
K. K,CO5; + H3PO, —
A CaCO4 + HCl —

6.12 No cupnAnpmoeTe pe TIG EVOOELS TTOU Agi-
TTOLV KL TOUG KATAAANAOVUG GUVTEAEGTEG TIG ALVTL-
dphoelg mov akolovboovv:

Na amodioete évav amtd TOug XAPAKTNPLOHOVGS
artocOvOeom, anAn avTikatdotoot, eEovdeTépwaon
1 OUTAT] AVTIKATAGTOOT) OTLG TOPATTAVE OVTLOPA-
CELC.

6.13 Kabnyntrig xnpeiag édwoe oe pabntn deiy-
potor ortd 4 péTodAa e Toug kwdikovg A, B, T, A ko
StodbpatTar A&tV TOLG, e OKOTO TN cUYKpLoN
™™g dpaotikoTNTAg Tovg. O pabntrg ékave 5 mel-
POAHOTA XPTICLYLOTOLOVTOG TO TTOPATAVE HETOUAAR
KOl Tot SLOAVDHATO TOV QAR TWV TOUG. € KATTOLL TTEL-
papata o podnTig tapatipnoe aAAoyég TG0 6TO
dudAvpa 660 KoL 6TO PéTAAAO, YEYOVOG TTov €d¢L-
XVE TNV TPAYHATOTOLNoT avTidpaong, oe K&IToLa
OHOG TELPAPAT OEV TOPATPNCE KOULE AAAOLYT).
Ytov mivaka ov akoAovbel onpeiwoe pe v 6mOL
gywve ovtidpoon ko pe X OTOL eV TPAYHATOTTOL-
NOnke ko avtidpoon.

Ydatikd Moovucronol
Meipopoc | Sibhopor | Métahho | - P o VHETOTONION
5 avtidpaong
frhatog
Alag
! petéAdov B A X
Alog
2 petéAlov T B x
Alag
3 petdAiov A r v
Alag
4 petdAiov A A v
Alog
> petéAiov B A X

SOHQOVL LE TOL ATTOTEAEGHATA TV TELPAPATOV 1-5
OV PALVOVTOL GTOV TILO TTAV® TLVOKO, VO KOTATA-
Eete Ta 4 pétaddao A-A oe oelpd avEnong tng dpo-
OTIKOTNTAG TOLG SivOVTag Kol TIG arvaykaieg e€n-
YNOELS.



158 Kepddawo 6. Xnuxés avnidpdoeig

®UANo Epyaoiag 6.1

Avtidpdaosig ATAng Aviikatdotoong 1
[TPATIEZA @EMATON]

Noa cuopmAnpdoete Tig XNHLKéEG eELOMOELS (TTPOLOVTA KO GCUVTEAECTEG) TWV TUPAKATW AVTIOPACEDV XTANG
AVTIKATAGTAONG 7OV Yivovtol OAeg. No avagpépete To AOyo mov yivovto.
1. Cl,(g) + Kl(aq) —
Cl,(g) + KBr(aq) —
Mg(s) + HCl(aq) —
Mg (s) + Cu(NOs), (aq) —
Zn(s) + CuSOy(aq) —

2
3
4
5
6. Zn(s) + HCl(aq) —
7 Zn(s) + CuCl, (aq) —
8 F,(g) + KBr(aq) —
9 I (s) + HyS(aq) —
10. Hl(aq) + Al(s) —
11.  Al(s) + Fe(NO;), (aq) —
12. Cl, (g) + FeBr, (aq) —

13. Cl,(g) + Nal(aq) —

K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, (H), Cu, Hg, Ag, Pt, Au

avénon SpacTKOTNTAg

F,, Cl,, Br,, O,, I,

avénon SpacTKOTNTAg
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®UANo Epyaoiag 6.2

Avtidpaocelg ATANg AVIiKaTAGTOOTG 2
[TPAIIEZA OEMATON]

Noa cuopmAnpdoete Tig xnpkég eELo®OELS (TTPOLOVTA KO GCUVTEAECTES) TWV TUPAKATW AVTIOPACEDY ATANG
AVTIKATAOTAONG 7OV Yivovtal OAeg. No avagépete To AOYO TTOL YivovTor.

1 Cl,(g) + KBr(aq) —
2 Cl, (g) + CaBr, (aq) —
3 ClL, (g) + Cal,(aq) —
4 Cly (g) + HyS(aq) —
5. Mg (s) + HBr (aq) —
6 Mg(s) + HI(ag) —
7 Mg (s) + FeCl, (aq) —
8 H,S (aq) + Mg(s) —
9 Mg (s) + ZnCl, (aq) —
10. Mg (s) + Fe(NO3), (aq) —
11.  Zn(s) + AgNO;(aq) —
12. Zn(s) + Hl(aq) —
13. Zn(s) + AuCl; (aq) —
14. Zn(s) + HSO,(aq) —
15. Br, (1) + KI(aq) —
16. Br, (1) + NayS(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, (H), Cu, Hg, Ag, Pt, Au

avénon SpacTiKoOTNTAg

F,, Cl,, Br,, O,, I,

avénon SpacTiKoTnTAg
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®UANo Epyaoiag 6.3
Avtidpacerg E€ovdetépwong 1

[TPATIEZA @EMATON]

Noa cupnAnpooete TIg XNHLKES eELOMOOELS (TTPOLOVTA KOl GUVTEAEGTES) TOV TOPUKATW AVTLOPAGEWV 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,SO4(aq) —
6. Ca(OH), (aq) + HCl(aq) —
7. HBr (aq) + Ca(OH), (aq) —
8. Ba(OH), (aq) + HCl (aq) —
9. Fe(OH); (s) + HCl (aq) —
10. HI(ag) + NH;(aq) —
11. NH; (aq) + HNO3 (aq) —
12. Ca(OH), (aq) + HySO, (aq) —
13. Zn(OH), (s) + HNO; (aq) —
14. Al(OH); (s) + HNO, (aq) —
15. Fe(OH), (aq) + H,SO, (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 €ELOMOCELS (TTPOLOVTA KOl GUVTEAEGTES) TV TOPAKATW AVTLOPAGEWV eE0Vde-
TEPWONG:

1. KOH (aq) + HBr (aq) —
2. KOH (aq) + HCl(aq) —
3. NaOH (aq) + HNO; (aq) —
4. NaOH (aq) + H,S (aq) —
5. H,S0, (aq) + KOH (aq) —
6. Ca(OH), (aq) + H,S (aq) —
7. NaOH (aq) + H,SO, (aq) —
8. Ba(OH), (aq) + H,SO, (aq) —
9. Al(OH); (s) + HCl(aq) —
10. HCl (aq) + Ca(OH), (aq) —
11. HCl(aq) + NH5(aq) —
12. H,S (aq) + Mg(OH), (s) —
13. Cu(OH), (s) + HNO; (aq) —
14. Al(OH); (aq) + H,CO4 (aq) —
15. Al(OH);3 (aq) + H3PO4(aq) —

16. Mn(OH); (aq) + H3PO, (aq) —
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®UANo Epyaoiag 6.5

Avtidpaoeig AttAng Avtikatdotaong 1

[TPATIEZA @EMATON]

Noa cupmAnpdoete Tig XNiLkéG eELoMOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TUPAKAT®D AVTIOPAGEWV SUTANG
AVTIKATAOTAONG oL Yivovtal 6Aeg. Na avagpépete Tov AOyo TTov yivovTol.

CaCl, (aq) + Na,CO;4 (aq)
BaCl, (aq) + AgNO3 (aq) —
HBr (aq) + Na,CO5(aq) —
AgNO; (aq) + HBr (aq)
AgNO; (aq) + KBr (aq)
Na,CO; (aq) + HNO; (aq)
AgNO;s (aq) + Hl(aq)
BaCl, (aq) + H,SO, (aq)
AgNOs (aq) + Kl (aq)
AgNO; (aq) + NaCl (aq)

RN R WD

-y
e

AilvovTal oL TopaKAT® TANPOPOpieg:

A¢pro:
HF, HC, HBr, HI, H,S, HCN, SO,, CO,, NH,

Ignpata:

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

(NH,),CO5 (aq) + NaOH (aq) —
K,S0, (aq) + Ba(OH), (aq) —
Pb(NOs), (aq) + HySO, (aq) —
K,CO; (aq) + HBr(aq) —
BaCO;(s) + Hy,SO4(aq) —
Zn(NOs), (aq) + NaOH (aq) —
HCl (aq) + AgNO5(aq) —
Ca(NO3), (aq) + Na,CO5(aq) —
NaOH (aq) + Zn(NOs), (aq) —
K,SO;(aq) + HBr (aq) —

o. To dhata pe Na®, K" § NH," dev xatafubiovron wg Wipata.

. Ta vitpucd dhata eivor evdiddvteg evioelg kot dev katafubifovron wg Wnpata.

P
v. Ta drota AgCl, AgBr, Agl kan o avtiotorya dhata tov Pb(Il) eivon Wnparo.
S

. Am6 ta Beukd dhato Wnpota eivor ta: BaSO,, CaSO, kot PbSO,.

e. Ola to avBporicikde (CO32 _), Ta Betotya (82 _) KOIL TOL 9O POPLKA (PO43 _) aAoto elvon Wnuata,

eKTOG aTO ALTA TNG KaTnyoplag o.

ot. Ola ta vdpokeidia Twv petdAiwv eivar Wpatae, ektog amd ta: KOH, NaOH, Ca(OH), kot

Ba(OH),.

Ewdwkég mepirtdoseig:
H,CO; — CO,T + H,0
H,S0; — SO, 7T + H,0
NH,0H — NH, 1 + H,0
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®UANo Epyaoiag 6.6

Avtidpaoeig AttAng Aviikatdotaong 2
[TPATIEZA @EMATON]

Noa cupmAnpaoete Tig XNHLkéG eELoMOOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TUPAKAT®W AVTIOPAGEWV SLTANG
AVTIKATAOTAONG oL Yivovtal 6Aeg. Na avagpépete Tov AOYo TTov yivovTal.

NH,NO; (aq) + KOH (aq) —
NaOH (aq) + Pb(NOs), (aq) —
BaCl, (aq) + H,SO,(aq) —
Na,CO;(aq) + HBr (aq) —
AgNO; (aq) + KCl(aq) —

HBr (aq) + Na,CO3(aq) —
BaCl, (aq) + AgNOs (aq) —
CaBr, (aq) + K,S(aq) —
CaCOg4(s) + HCl(aq) —
Na,COs (aq) + CaCl, (aq) —
K,CO;3(aq) + Ca(NOs),(aq) —
Na,COj3 (aq) + Ca(OH), (aq) —

RN E W

1
1

-
M=o

AlvovTtol oL TapakdTw TANPOYopLeg:

A¢pra:
HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH;

Iinpora:

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

KI(aq) + AgNO;(aq)
K,CO4(aq) + HBr (aq)
HBr (aq) + AgNO5 (aq)

HBr (aq) + CaS (aq)
AgNO; (aq) + NaBr (aq)
K,S (aq) + Pb(NOs), (aq)

NH,Cl (aq) + Ca(OH), (aq)
(aq)
(aq)
(aq)
(aq)
(aq)

la]

Lo bbbl

Fe(NO3); (aq) + KOH (aq
Fe(NOs), (aq) + H,S (aq
Pb(NO3), (aq) + K;S (aq

Na,SO; (aq) + HCl (aq
FeS (s) + HCl (aq

o. Ta &hata pe Na*, K' ) NH," 8ev katafubilovron wg Whipata.

. Toa vitpued dhata eivon evdiddvteg evooelg ko dev katafubiovron wg Whipata.

P
vy. Toa drato AgCl, AgBr, Agl ko ta avtioTtorya dhato tov Pb(Il) eivon inpartc.
o

. Am6 ta Beukd dhato Wnpota eivat ta: BaSO,, CaSO, kot PbSO,.

e. Olo T avBpoakci& (CO32 _), Ta Belovyo (S2 _) KOUL TOL PG POPLKA (PO43 _) alata eival Wnporto,

eKTOG QIO ALTA TNG KATNYoplag o.

ot. Ola ta vdpokeidia Twv petdAlwv eivar Wpata, ektog and toa: KOH, NaOH, Ca(OH), kot

Ba(OH),.

E1dwcég meprrtdoerg:
H,CO, — CO,T + H,0
NH,OH — NH;T + H,0
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®UANo Epyaciag 6.7

Avtidpaoeig AttAng Avtikotdotaong 3

[TPATIEZA @EMATON]

Noa cupmAnpdoete Tig XNiLkéG eELoMOELS (TTPOLOVTA KL GUVTEAEGTEG) TWV TUPAKAT®D AVTIOPAGEWV SUTANG
AVTIKATAOTAONG oL Yivovtal 6Aeg. Na avagpépete Tov AOyo TTov yivovTol.

1. HCl (aq) + Na,CO5 (aq) — 11. CaS(s) + HBr(aq) —
2. (NH,),SO,(aq) + NaOH (aq) — 12. Na,S (aq) + HCl(aq) —
3. CaCOj;(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(NOs3),(aq) — 16. Ca(OH),(aq) + Na,SO4(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,CO;(aq) + Ca(NOs),(aq) —

AilvovTal oL TopaKAT® TANPOPOpieg:

A¢pro:
HF, HC, HBr, HI, H,S, HCN, SO,, CO,, NH,

Ignpata:
o. To dhata pe Na®, K" § NH," dev xatafubiovron wg Wipata.
B. To vitpucd dhata eivar evdiaAvteg evioelg kot dev katafubilovron wg Whnpata.
v. Ta drota AgCl, AgBr, Agl kan o avtiotorya dhata tov Pb(Il) eivon Wnparo.
6. Amo ta Beukd dhato Wnpota eivo ta: BaSO,, CaSO, ko PbSO,.
e. Ola to avBporicikde (CO32 _), Ta Betotya (82 _) KOIL TOL 9O POPLKA (PO43 _) aAoto elvon Wnuata,
eKTOG aTO ALTA TNG KaTnyoplag o.

ot. Ola ta vdpokeidia Twv petdAiwv eivar Wpatae, ektog amd ta: KOH, NaOH, Ca(OH), kot
Ba(OH),.

Ewdwkég mepirtdoseig:
H,CO; — CO,T + H,0
H,S0; — SO, 7T + H,0
NH,0H — NH, 1 + H,0



PvAda Epyaciog 165

®dUANo Epyacioag 6.8

Xnuweég Avtidpaoerg - Eravainyn 1
[TPATIEZA OEMATON]

A. Alvetal n THpoKATO ACUUTANPWTY XNHLKT e€lowon:
Ca(OH), (aq) + NH,NO, (ag) — Ca(NO), (aq) + NHj (g) + H,0 (1)

Noa cvpmAnpaoete n xNpkn e€lowon pe Tovg KATAAANAOVG CUVTEAECTEG,.

B. Na yapoktnpioete Tig tpotdoelg mov akoAovfovv wg owatég (X) 1) Aavlacpéveg (A).

a. O apyvpog, Ag, dev avtidpd pe to vdpoxAwpikd o&d, HCI (aq).

B. Twx va e€ovdetepwoovpe to HCI mov mepiéxetar 6to yaoTpikd vypod PITOPOUHE VO X PTOLLOTOLGOVHE
yoro payvnoiog (Mg(OH),).

y. To H,SO, 6tav avtidpdioel pe to Na,CO5 mapdyetar aéplo vdpoyovo.

I'. 310 gpyaotiplo Srabétovpe éva vdatikd ddhvpa HCl(aq) ko dvo doyeior amobrkevong, to éva amod
oidnpo (Fe) xou to &Aro amd yahko (Cu). Ze oo doyeio mpémel va aobnkevoovpe to Stahvpo HCL;
i. 210 doyelo and oidnpo
ii. Xto doyxeio amd YoAko
iii. e xavéva oo ta dvo

iv. Xe omotodnmote atd ta dvo.

Na aitioloynoete TV andvinon oogs.

A. Tlowo amod Tig eOpEVES XMHLKEG AVTIOPACELS dev YiveTal,

o. HCl(aq) + AgNO; (aq) —
B. HCl (aq) + CaS(aq) —
y. HCl(aq) + NH,NOs(aq) —
d. HCl(aq) + Mg (s) —
E. Na cuopmAnpooete Tig Xnpkég eElomdoelg (TPoidVTA Kol GUVTEAEGTES) TV TOUPAKATW XNHIKOV avTLOpd-
GEWV, TTOL YivovTol OAEG.
o. Ba(OH),(aq) + H,SO,(aq) —
i Zn(s) + CuCl,(aq) —
y. Na,S(aq) + Pb(NOs),(aq) —

Noa avagépete To Adyo mov yivovtal oL avTdpdoelg B. kot y.
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®UANo Epyaciag 6.9

Xnuwkég Avtidpdaosrg - Exavoinyn 2
[TPATIEZA @EMATON]

A. No cUPTTANpOCETE TIG XNHLIKES EELODOELS (TPOLOVTA KOl CUVTEAEOTES) TWV TTAPAKAT® XNHKOV QVTLOPA-
oewv oL yivovtal OAeg. No aovopépete To AOYO TTOL yivovTal oL avTLOPACELS.

a. Na,COs(aq) + HCl(aq) —
B. Na,S (s) + HCl (aq) —
y. Zn(s) + HCl (aq) —

B. Na cupmAnpaoete Tig xnpikég eElomdoelg (TPoidVTA KAl GUVTEAEGTES) TV TOUPAKATW XNHIKOV avTLdpd-
oewV oL yivovtal 6Aec. Na avogépete To AOYO TOU yivovTaLl OL AVTLOPAGELS Of. KOL Y.

o. Cl,(g) + H,S(aq) —
B. NaOH(aq) + H,SO,(aq) —
y. Pb(NOs),(aq) + K;S(aq) —

I'. No cvpmAnpocete Tig XNHLKEG eELoDOELS (TTPOLOVTA KOl GUVTEAEGTES) TOV TTOPAKAT® YXNHULKOV avTLdpd-
oewV oL Yivovtot OAeg. N avoupépete To AOYO 7OV YivovTal oL avTIOPATELS.

o. NH,Cl(aq) + NaOH (aq) —
B.  FeCly(aq) + KOH (aq) —
v. Zn(s) + CuCl, (aq) —

A. No cuopmAnpocete TIg XNHLKEG eELoDOELS (TTPOIOVTA KOl GLVTEAEGTES) TOV TOPAKAT® YXNHULKOV avTLOpd-
oewV oL yivovtal OAec. N avaupépete To AOYo 1oL yivovTal ol avTidpaoels f. kot y.

o. Ca(OH),(s) + HCl(aq) —
B. AgNO;(aq) + KBr(aq) —
v. Cl, (g) + Nal (aq) —
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoto 6

6.1 o 6.10

6.2 y o. 2NaOH + H,SO, — Na,SO, + 2H,0

63 o. A, B.2, y.2, 8.2, .3, 01. A, (.2 B Zn(OH), + 2HNO; — Zn(NO,), + 2 H,0

6.4 Otedoavaywyikég: a., y. Metabetwkég: B., S. Y. Ca(OH), + H,CO; — CaCO; + 2H,0

6.5 5 3KOH + H,P0, — K,PO, + 3,0

o Na,CO; + 2HCl — 2NaCl + CO, + H,0 c. Fe(OH); + H;P0, — FePO, + 3 H,0

f.  NH,Br + KOH — KBr + NH; + H,0 ot. 2AIl(OH), + 3H,50, — Al,(SO,); + 6 H,0

Y- 2KOH + H,S0, — K,;S0, + 2H,0 ¢.  3Mg(OH), + 2H,PO, — Mg,(PO,), + 6 H,0

5. Ca + 2H,0 — Ca(OH), + H, n. 2NH, + H,SO, — (NH,),SO,

6.6 Fe + H,SO, — FeSO, + H,1 0.  Zn(OH), + 2HCIO, — Zn(ClO,), + 2H,0

O Fe eivau pactikdtepog tov vdpoydvou. w 3NH, + H;PO, — (NH,);PO,

6.7 6.11

o. 3HBr + AlI(OH); — AlBr; + 3H,0

B. H,SO, + 2KOH — K,SO, + 2 H,0 a. 2 AgNO; + FeCl, — 2 AgCl| + Fe(NOs),

y.  3HNO, + Fe(OH), — Fe(NO;), + 3 H,0 b KNOs + NaCl -

8. 2H,PO, + 3Ca(OH), — Cay(PO,), + 6 H,0 v AgsS + CuCl; — 2AgCl| + CuS|

2 S. ZnCl, + 2KOH — Zn(OH), | + 2KCl

o 2K + Cl, — 2KCl £. Zn(NO;), + Na,S — ZnS | + 2 NaNOs

B. 2Al +3Br, — 2AlBr, oT. 2HNO; + ZnCl, — Zn(NOs), + 2HCI

y.  2Mg+ 0, — 2MgO ¢ Pb(NO,), + 2HI — Pbl, | + 2 HNO,

5. CH, — C + 2H, n. FeCl, + H,S — FeS| + 2HCI

& H, + Cl, — 2HCI 0. Ca(NO,), + Na,SO, — CaSO,| + 2NaNOs

] 2ALO, — 4Al + 30, L K,SO; + 2HBr — 2KBr + SO, T + H,0

¢ 2NH, — N, + 3H, x. 3K,CO; + 2H;PO, — 2K;PO, + 3CO,T + 3H,0

,1_ H,0, — H, + O, A CaCO; + 2HCl — CaCl, + CO,T + H,0

6.9 6.12

a. Ca + 2HBr — CaBr, + H, a. 2NH,; — N, + 3H,

B. Cl, + 2KI — 2KCl + I B. 2Na + 2H,0 — 2NaOH + H,

y. 2Al + 3FeBr, — 2 AlBr; + 3Fe y. 3Ba(OH), + 2H;PO, — Ba,(PO,), + 6 H,0

5. Fe + 2HCl — FeCl, + H, 8.  Ca(OH), + 2NH,Cl — CaCl, + 2NH;1 + 2H,0

e Ca + 2H,0 — Ca(OH), + H, a. amocOvBeon  P. amAi avtikatdotacn  y. eEovdeté-

ot. 2Na + 2H,0 — 2NaOH + H, pwon . dutAnf aviikatdoTaoT

c. Zn + CuSO, — ZnSO, + Cu 6.13 A<A<B<T

n. Cu + HCl -

0. Ba + 2HCl — BaCl, + H,

w.  Fe + 2AgNO; — Fe(NO;), + 2 Ag

K. Br, + KCl -

A S + KF -

B Mg + H,O — MgO + H,

V. Ba + 2H,0 — Ba(OH), + H,
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®0Ao Epyaociag 6.1

PP ISP PP

_
M=oe

13.

Cly(g) + 2KlI(aq
Cl,(g) + 2KBr(aq
Mg(s) + 2HCl (aq

Mg (s) + Cu(NOs), (aq
Zn (s) + CuSO, (aq
Zn(s) + 2HCl(aq
Zn(s) + CuCl, (aq
F,(g) + 2KBr (aq

I, (s) + H,S (aq

6 HI(aq) + 2 Al(s

2 Al(s) + 3Fe(NOs), (aq
Cl, (g) + FeBr,(aq
Cl,(g) + 2 Nal (aq

_— e T e T T T D T D

Anavtioelg - Aboelg ota POAAa Epyaciog

AR

KepaAoto 6

2KCl(aq) + I,(s)
2KBr(aq) + Bry (1)
MgCl, (aq) + H;(g)
Mg(NO;), (aq) + Cu(s)
ZnSO, (aq) + Cu(s)
ZnCly(aq) + H; (g)
ZnCl, (aq) + Cu(s)
2KF (aq) + Bry(l)
2HI(aq) + S(s)

2 Ally (aq) + 3H, (@)

2 AI(NO;); (aq) + 3 Fe(s)
FeCl, (aq) + Br, (1)
2NaCl(aq) + I,(s)

O mapardved avTSpAGEeLS OUTATG AVTIKATAOTOOTG TPOYHO-
TomolovvTalL Yati oe kdbe i To oToLyElo oL avTLOPG e
Vv éveon elvol o §paoTIKO atd TO AVTIGTOLYO GTOLYELD

NG €VwOonG.

®OAMo Epyaocioag 6.2

PSSR

S e S T S G e G o
® N AU WO

19.

ClL (g) + 2KBr(aq) —
Cl,(g) + CaBr,(aq) —
Cl,(g) + Cal,(aq) —

Cl; (g) + H,S(aq) —
Mg(s) + 2HBr (aq) —
Mg(s) + 2HI(aq) —

Mg (s) + FeCl,(aq) —
H,S (aq) + Mg(s) —

Mg (s) + ZnCl, (aq) —
Mg (s) + Fe(NOs), (aq) —
Zn(s) + 2 AgNOs(aq) —
Zn(s) + 2HI(aq) —
3Zn(s) + 2 AuCl;(aq) —
Zn(s) + H,SO,(aq) —
Br,(l) + 2Kl (aq) —

Br, () + Na,S(aq) —
F,(g) + 2KCl(aq) —
F,(g) + 2Nal(aq) —

2 Al(s) + 6HCl(aq) —

2KCl(aq) + Bry(l)
CaCl, (aq) + Bry (1)
CaCl, (aq) + L (s)
2HCl (aq) + S(s)
MgBr; (aq) + H; (g)
Mgl, (aq) + H; (g)
MgCl, (aq) + Fe(s)
MgS (s) + H(g)
MgCl, (aq) + Zn(s)
Mg(NO;), (aq) + Fe(s)
Zn(NOs), (aq) + 2 Ag(s)
Znl, (aq) + Hy(g)
3ZnCl, (aq) + 2 Au(s)
ZnSO,(aq) + H, (g)
2KBr (aq) + L (s)
2NaBr (aq) + S(s)
2KF(aq) + Cl,(g)
2NaF (aq) + I, (s)

2 AlCl;(aq) + 3H,(g)

Ot mopamdve avTdpacelg AtAnG AVTIKATAGTACTG TPAYHO-
tomotobvTaL Yot oe k&be pio To oToLyelo oL AVTOPA e
v évoon eivor o dpacTikd otd TO AVTIoTOLXO oTOoLYELo

™G éveong.
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PVAAo Epyaoiag 6.3

1. NaOH (aq) + HCl(aq) —
2. HI(aq) + NaOH (aq) —
3. KOH (aq) + Hl(aq) —
4. KOH (aq) + HNO; (aq) —
5. 2KOH (aq) + H,SO, (aq) —
6. Ca(OH),(aq) + 2HCl(aq) —
7. 2HBr(aq) + Ca(OH),(aq) —
8. Ba(OH),(aq) + 2HCl(aq) —
9. Fe(OH);(s) + 3HCl(aq) —
10. HI(aq) + NH;(aq) —
11. NH; (aq) + HNO; (aq) —
12. Ca(OH),(aq) + H,SO,(aq) —
13. Zn(OH),(s) + 2 HNO;(aq) —
14. Al(OH);(s) + 3HNO;(aq) —
15. Fe(OH),(aq) + H,SO,(aq) —
16. Fe(OH);(aq) + H;PO,(aq) —

®0Ao Epyaociag 6.4

1. KOH (aq) + HBr(aq) —
2. KOH (aq) + HCl(aq) —
3. NaOH (aq) + HNO; (aq) —
4. 2NaOH (aq) + H,S (aq) —
5. H,S0,(aq) + 2KOH (aq) —
6. Ca(OH), (aq) + H,S (aq) —
7. 2NaOH (aq) + H,SO,(aq) —
8. Ba(OH), (aq) + H,SO4(aq) —
9. Al(OH);(s) + 3HCl(aq) —
10. 2HCl(aq) + Ca(OH),(aq) —
11. HCl(aq) + NH;(aq) —
12. H,S (aq) + Mg(OH),(s) —
13. Cu(OH), (s) + 2HNO;(aq) —
14. 2 Al(OH);(aq) + 3H,CO5(aq) —
15. Al(OH); (aq) + H;PO4(aq) —
16. 3 Mn(OH),(aq) + 2HsPO,(aq) —

NaCl (aq) + H,O (1)

Nal (aq) + H,O (1)
Kl(aq) + H,O())

KNOs (aq) + H,O (1)
K,SO0,(aq) + 2H,0 (1)
CaCl, (aq) + 2H,0())
CaBr, (aq) + 2H,0(1)
BaCl, (aq) + 2H,0 (1)
FeCl; (aq) + 3H,0 (1)
NH,I (aq)

NH,NO; (aq)

CaSO,(s) + 2H,0 (1)
Zn(NOs), (aq) + 2H,0 (1)
Al(NOs); (aq) + 3H,0 ()
FeSO, (aq) + 2H,0())
FePO,(aq) + 3H,0 ()

KBr (aq) + H,O (1)
KCl(aq) + H,0O (1)
NaNO; (aq) + H,O (1)
Na,S (aq) + 2H,0 (1)
K,SO,(aq) + 2H,0(1)
CaS(s) + 2H,0()
Na,SO, (aq) + 2H,0(1)
BaSO,(s) + 2H,0(])
AlCl; (aq) + 3H,0(1)
CaCl, (aq) + 2H,0(1)
NH,Cl (aq)

MgS (s) + 2H,0 (1)
Cu(NOs), (aq) + 2H,0 (1)
AlLy(CO;5)3(aq) + 6 H,O (D)
AIPO, (aq) + 3H,0 ()
Mn;(PO,), (aq) + 6 H,O (1)

®OAMo Epyaoiag 6.5

1. CaCl, + Na,CO4
2 BaCl, + 2 AgNO,
3 2 HBr + Na,COs
4 AgNO; + HBr
5 AgNO; + KBr
6. Na,CO; + 2 HNO,
7 AgNO; + HI
8 BaCl, + H,SO,
9 AgNO, + KI
10. AgNO; + NaCl
11. (NH,),CO; + 2NaOH
12. K,SO, + Ba(OH),
13. Pb(NO;), + H,SO,4
14. K,CO; + 2HBr
15. BaCO; + H,SO,
16. Zn(NO,), + 2 NaOH
17. HCI + AgNO;
18. Ca(NOs), + Na,CO,4
19. 2KOH + Zn(NOs),
20. K,SO; + 2HBr

T A A A

CaCO; | + 2NaCl

2 AgCl| + Ba(NO,),
2NaBr + CO,T + H,0
AgBr | + HNO,

AgBr | + KNO;
2NaNO; + CO,T + H,0
Agl| + HNO,

BaSO, | + 2 HCI

Agl] + KNO,

AgCl| + NaNO,
Na,CO; + 2NH; 7T + 2H,0
BasO, | + 2KOH
PbSO, | + 2 HNO,
2KBr + CO,T + H,0
BaSO, | + CO,7T + H,0
Zn(OH), | + 2NaNO,
AgCl| + HNO,
CaCO, | + 2 NaNO,
Zn(OH), | + 2 KNO,
2KBr + SO,T + H,O
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®VAAo Epyaoiag 6.6

1.

T N T N N O S e S o W G S Gy GG Y
L R o R B L T i

N e

NH,/NO; + KOH
2NaOH + Pb(NOs),
BaCl, + H,SO,
Na,CO; + 2 HBr
AgNO; + KCI
2HBr + Na,CO4
BaCl, + 2 AgNO;
CaBr, + K,S
CaCO5; + 2HCI
Na,COs(aq) + CaCl,
K,CO; + Ca(NOs),
Na,CO; + Ca(OH),
KI + AgNO;
K,CO; + 2HBr
HBr + AgNO,
2HBr + CaS
AgNO; + NaBr
K,S + Pb(NO3),
2NH,CI + Ca(OH),
Fe(NOs); + 3 KOH
Fe(NO,), + H,S
Pb(NOs), + K,S
Na,SO; + 2 HCI
FeS + 2HCI

TR T O TR A

KNO; + NH; 1 + H,0
Pb(OH), | + 2 NaNO,
BaSO, | + 2HCI
2NaBr + CO,T + H,0
AgCl] + KNO,
2NaBr + CO,T + H,0
2 AgCl| + Ba(NO,),
CaS | + 2KBr

CaCl, + CO,T + H,0
CaCO; | + 2NaCl
CaCO; | + 2KNO;
CaCO; | + 2 NaOH
Agl | + KNO,

2KBr + CO,T + H,0
AgBr | + HNO;

CaBr, + H,ST

AgBr | + NaNO,
PbS | + 2 KNO,

CaCl, + 2NH; T + 2H,0
Fe(OH); T + 3 KNO;
FeS | + 2HNO,

PbS | + 2 KNO,
2NaCl + SO,T + H,0
FeCl, + H,ST

®OAMo Epyaoiag 6.7

2HCI + Na,CO4
(NH,),SO, + 2NaOH
CaCO; + 2HCI
CaBr, + K,S
Na,CO; + 2HCI
K,CO; + Ca(NO,),
NaCl + AgNO,
FeCl, + K,S

K,S + 2HNO;,
Na,SO, + Ca(OH),
CaS + 2HBr

Na,S + 2HCI
FeCl, + K,S

Na,S + 2 HBr
CaCl, + K,CO;
Ca(OH), + Na,SO,
CaBr, + K,S

Na,S + 2HCI

CaS + 2HI

K,CO; + Ca(NO3),

T T A A A

2NaCl + CO,T + H,0
Na,SO, + 2NH; T + 2H,0
CaCl, + CO, T + H,0
CaS| + 2KBr

2NaCl + CO,T + H,0
CaCO; | + 2KNO,
AgCl| + NaNOj4

FeS| + 2KCI

2KNO; + H,S?T
CaSO, | + 2NaOH
CaBr, + H,S1

2NaCl + H,S T

FeS | + 2KCl

2NaBr + H,ST
CaCO, | + 2KCl
CaSO,| + 2NaOH
CaS| + 2KBr

2NaCl + H,S1

Cal, + H,S1

CaCO, | + 2KNO,
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PVAAo Epyaociag 6.8 ®VvAAo Epyaciag 6.9
A. Ca(OH), + 2NH,NO; — Ca(NOs), + 2NH; + 2H,0 A. a. Na,CO; + 2HClI — 2NaCl + CO,T + H,0
B. o.-3, B.-3, y.-A B. Na,S + 2HCl — 2NaCl + H,S1
I. Ytoii. O Cu dev avti§pd pe to HCl evod o Fe avtiSpé. Y Zn + 2HCL — ZnCl; + H,{
A il B. o Cl, + H,S — 2HCL + S
E. a. Ba(OH), + H;SO; — BaSO,| + 2H,0 . 2NaOH + H,SO, — Na,SO, + 2H,0
B. Zn + CuCl; — ZnCl, + Cu y.  Pb(NOj), + K,S — PbS| + 2KNO,
y. NayS + Pb(NO3), — PbS| + 2NaNO,
, , , , I. o NHCl+NaOH — NaCl + NH,1 + H,0
H B. elvon avtidpacn amiig aviikatdotoong koL o Zn
, N , , B. FeCl, + 3KOH — Fe(OH),| + 3KCl
elvon 1o dpaotikdg amd tov Cu. H y. eivon avtidpaon
Y- Zn + CuCl, — ZnCl, + Cu

SutAfc avtikatdotaong kot Tapdyetot inpo.

Ca(OH), + 2HCI — CaCl, + 2H,0
AgNO; + KBr — AgBr| + KNO,
Cl, + 2Nal — 2NaCl, + I,

= ™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 anod
TephoTio aplOpd pikpooko-
KOV KoL odlipetwv ow-
poatdiov mov ta ovopooe
atopa. Av ko 1) Bewpio Tov
eEnyodoe LKAVOTTOLNTIKA TX
dudpopar XNpLIKE @ouvopeva,
N TEPLYPOPT] OV EKOVE O
Dalton yw ta dropa eivon
TTOAD Srapopetikyy atd v
ELKOVOL IOV €YOUHE OTHEP
YLt QUTA.

‘Exer mpocdiopiotel mAéov
6Tt 1amu = 1,66 - 107 g
KoL 1 emionun ovopaocio
g povadog eivor «eviaio
povada  atopkng  pP&log»
(unified atomic mass unit)

To otouyeio &vBpakag amo-
teheltoan amd Tpioe Pocikd
wotona: 2C e m0G0GTO
98,9%, 12C og 10600710 1,1%
ko '¢C (oe pikpd m0506TH).

Kepdharo 7

BaolKEG EVVOLEG OE OTOLYXELOMETPLKOUG
UTTOAOYLOHOUG

7.1  Atopikn povada palag (amu)

KaBog ta dropa eivort oAl pkpd cwpatidia, 1 pétpnon g palag tovg frav
gva TOAD onpavTiko mpoPAnpe. Ietpopatikd rav mo edkoAo vo petpndet 1
HALOL TOUG GULYKPLTIKA pe Tr Palo KATOLOL GUYKEKPLEVOL OTOHOUL TTOUL XPT)-
oyedel wg pétpo. v apyxn (190¢ advag), to pétpo awtd frav 1 palo tov
atopov tov vdpoyovou (H) ko otn cvvéxewa, (1904), to 1/16 g palag tov
atopov tov o€vyovou (O). Amd 10 1961 OPWS KoL PETR WG GUYKPLTIKO HETPO
G HALog TwV ATOH®V Yproipomoteital To 1/12 tng p&log Tov LGoTOTOL TO
avBpaka 12C, 1ov yi T0 AOYo auTH avapépeTal KOS ATOPIKY Hovada pélog
(atomic mass unit, amu). AnAadn:

1amu = 1—12 ma(I%C ) (7.1)

O AdYoG yioe Tov omoio StaAé€ayie TNV TAPATAVE® XTOHLKT povada palog nTov
OTL OL SLaPOPETLKOL TPOTTOL LTTOAOYLOHOV el AV TTOKALGELS [l ATTOTEAECH VO
dnpovpynBoiv mpoPAnparta kot 1 KaAbtepn, eviaia amodekth, cupPipoctikn
Abon NTay PHEGK TOL AvOPOKa TTOL EKTOC TV AAAWYV (TT.X. 6 TPWTOVLY, 6 VETPO-
via koL 6 NAEKTPOVIR) elye kAL eVOLAUEST) TIHT).

6 TPWTOVIX 0

g D/ \\ | 6 veTpovia ‘
6 niektpovia @

. S R SXNHOTIKT avorapboTact
. e’ oL aTOpov Tov ¢ C

173



174 Kepddaio 7. Baoikés évvoleg oe OTOLYEIOUETPLKOUS LITOAOYLO1OUG

7.2 XZXETIKN aTOMIKN pala (A,)

Sxetuch) atopikn péo (A;) Aéyetan o aplbpdg mov Seiyvel méoeg popég ei-
vo peyodOtepn 1 pélo Tov atdpoL Tov aTotyxeiov amd to 1/12 tng palog Tov
atopov Tov avOpako-12.

my
A= —— (7.2)

T (120

To oOpporo m, otov mapamdve TOTO ekPpalel Tn pAla TOL ATOHOL TOV GTOL-
xeiov. Etot, 6tav Aépe 6TL 10 A, Tov Beiov (S) eivan 32, evvooipe 0TL 1) p&la Tov
atopov tov S eivor 32 popég peyadvtepn amd to 1/12 tng palag Tov aTopHov
Tov avOpaka-12 (1 amu).

OewpnTiKdg LUYog oL Luyilel éva dtopo S o€ oxéon pe To 1 amu.

A (S) =32 32 amu

Eival mpopoavég mwg emetdn) 1 palo ToL ATOPOL 0TTOLOLINTOTE GTOLYELOV elval
TPOKTIKA LoT) e TO AOPOLoHA TOV HOL®OV TOV TPOTOVIOV KXl TOV VETPOVI®V,
N oxetikn atopikn palo Oa émpemne va cupmintel pe Tov palikd aptbpd tov
atopov. ILy. n oxetikr) atopikn palo Tov atopov tov S pe Z = 16 kot A = 32
O eivart:

my (S)

T (120

16 amu + 16 amu .
= = 1
1 amu

16 my, + 16 my

A (S) - 1 amu

Opwg, ovxva ot oxetikég atoptkég paleg eivar dekadikot aprbpoi ko oL aké-
potot. AvTto o@elleTaon SLAPYOPOLG TAPAYOVTEG KL KUPLWwG oTNV DITapEn TV
tootémwv. To Cl yia map&detypo amavté oty goom pe dvo todtoma 35Cl ko
37Cl. To 166t0m0 35C1 éxet palikd aptOud A = 35 Ko ETOPEVOS 1) GYETIKY oLTO-
piky tov péda eivou A, = 35, Bpioketon Se o avadoyia 75%. To teotomo 35Cl
éxeL A = 37 xou Ppioketor oe avoroyia 25%. Apa, 1) GYXETIKY QTOMLKT] p&lat Tov
Cl vrtohoyiletou oo T oyéon:

75 25
Ar(CI)=E35+E37=35,5

TN wotopikotg Adyoug Ppi-
oKovtoL ce Yprion okOpn
KoL GTjHepa Ol OPOL «OLTO-
pk6d Péapog (AB)» kot «po-
ploakd Papog (MB)» avti
TV 0PV «OYETIKN OTO-
MLKT) HOCor» KoL «GYETIKT] HO-
prockr) palo» avticToryo.

H amdéivtn atopukr) péalo
TPOKOTTEL AV TTOAAOITTAO-
OLXCOVHE TN OXETIKN OTO-
pkn péala pe to 1 amu on-
Ao pe 10 1,66 - 107 g

Ilpopavdg, 1 CYETIKY ATO-
pikn pala yuoo k&Be otot-
xeto dev yperdleton amopvn)-
povevon ko divetal oe ke
nepinTwon.
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Av KoL OTIG LOVTIKEG EVQ-
oelg dev vmapyeEL N évvolx
TOUL HOPLOv, O LITOAOYLGHOG
TNG OXETIKNG HOPLAKNG HA-
Cag emextelveTon Ko 6~ ov-
TéG HEG W TOL M.

H évvowx tng oxetikng po-
praxnig pélog (M,) emextei-
VETOL KOUL GE JLT) HOPLOLKEG XT)-
HIKEG OUGieG Kol £TOL poped
vo xpnotpomoinBet ka oTnv
TEPINTOWON TWV ATOPWV oVTL
™G A,. Puoikd ylo Toe ATop
HTTOPOVHE VO X PT|CLLOTTOLT]-
GOUE KoL TNV A, TT.X.

M, (Na) = A, (Na) = 23

Epoappoyn 7.1

O yahkdg amavté oTn @oo e TN pop@t) S0 1eoTdmwy *3Cu (ot Toc0oTH 69%)
ko °Cu (o€ 1060076 31%). Me Béon o SeSopéva avtd, ToLa 1) GYETIKT) ATOpIKT
palo Tov puotkov Cu;

Avton

OL oyeTIKéG aTopLkég Paleg TwV 16oTodmwv *3Cu kou Cu eivan avtictorya ioeg
pe 63 kan 65. Emopévwg, 1 oxetikn atopikr) palo tov uoikot Cu voloyileton
wg egngc:

31

69
A, (Cu) = — - 63+ — - 65 = 63,5
100 100

7.3  Xxetkn poprakn péada (M,)

To 1 amu aotelel poc koA povado pétpnong tng palog yior OAx Toe copoTidio
7oV €xoLV péyefog avahoyo pe avTd Twv atopwy. Apa, Bo prtopodoope vo T
XPTOYLOTOLCOVHE e avdAOoYo TpOTTO Kot Yo Tar popia. Etou:

Sxetikn poprokn pélo (M) pag xnuikig ovstag Aéyetan o aplbpodg mov
deiyvel mooeg popég eivor peyarhbTepn 1 palo Tov popiov Tov GToLyEloL 1) TNG
XNHIKNAG évwong amd to 1/12 tng palag Tov atdépov tov avOpaka-12.

my

L m(0)

M, = (7.3)

To oOpporo ms oTov arpotdive TOTTO EKPP&lel T palo Tov popiov av TPoOKeL-
TOL YOt LOPLOKT) XTJHLKT] OUGLO EVE otV TTPOKELTOL YLOL LOVTLKT) OVG Lo eK@pdlel TN
pala Tov avtioToLyel otov Ynuiko tng tomo (formula unit).

Otav Aépe 0tL To M, tov H,0 eivon 18, evvooipe OtL N p&la Tov popiov Tov
vepoU eivat 18 popég peyodOTepn otd To 1 amu.

Ot oxetikég atopikég paleg OAwV Twv otolyeiwv divovtal oe kabe mepintwon
KoL pe Paon v TéG HITOPOUVHE VO LTTOAOYIGOULE TIG OYETLKES HOPLAKES PAleS TV
XTHLIKOV OUGLOV.

I'a va vroloyicovpe To M, piog xnpikng ovoiog (otoryeiov 1 évwonc):

V' Tpagovpe To xnpikd TOITO TOL GTOLYELOL 1] TNG EVWOTG.

v' MoAMamthaoidlovpe 10 A, TOL KGBe ATOPOV TTOL VIIAPYEL OTNV XNHLKT
ovoio pe To avtioTolyo delkth).

Q\

[IpocBétovpe Ta yvopeva.

V' Ztnv mepintworn molvatopkot Ovtog oe mopévleon pe deiktn, ToAla-
mAoctdovpe To delktn oe KABe ATOPO TOVL TOAVATOHLKOD LOVTOG HE TO
delktn €€ amd v Topévleon.
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Hopadeiypota

M, (0,) =2- A, (0)=2-16 = 32

M, (HsPO;) =3 1+1-31+4-16 = 98

M, (Ca3(PO4)2) =3-40+2-(1-31+4-16) =310

7.4 Tieival to mole atopwy;

Oa amodeifovpe 0TI TocOTNTA 0T KB GTOLKElO pAlOG long e To A, TOL GTOL-
Xelov o g amoteAeitan amtd Tov i810 aplOpd ATOPWY TOL TEPLEXOVTOL GE TOGO-
mta 12 g 12C dnhady o téoa g 660 givan To A, Tov 2C.

Ectw 60t TosoTn T Tov ototyeiov X iom pe A, (X) g ammoteleiton amd Ny dtopo
KoL 0TL TocoTNTA AvOpaka-12 ion pe A, (12C) g = 12 g amoteeiton amd Ne
aropo. Oa dei€ovpe 6TL Ny = N -

AX) g
m (X) 1 0
Ny  m(X) Ar(X)'Ema( ) -1
NC m (IZC) Ar (12C) g
m, (lZC) A, (12C) . 1_12 ma(12C)

OL tapakdtw TocoTNTEG,

. 12gC (A =12)
«16g0 (A =16)
- 32gS (A =32)
- 23gNa (A =23)

TEPLEXOLY OAeg TOV B0 aplOpd atopwv. O aplBpog avTodg TOV ATOPWV TOVL
TEPLEXOVTOL G€ TTOGOTNTA TOL oTolyelov iom pe A, g ovopaletarl aplbpuog tov
Avogadro (N ) xau vtoloyicOBnke mewpapaticé 6t eivow Ny = 6,02 - 1023, Me
Ao Aoyl o aplOpog Avogadro ex@pdalel Tov aplOpd Twv ATOHWV 0ToLovdN-
TTOTE GTOLYELOV TTOL TTEPLEXOVTOL G€ PHALA TOGWV YPappapinv 060 eivol 1) oxe-
TIKT) atoptkt] Tov p&la. H mooodtnTar awtr] amd éva otolyeio mov mepéyel Ny
atopo Tov ototyeiov opileton wG 1 mol atdpwv Tov oToLyeiov. AnAadn:

éxeL palo ion pe Ay g
1 mol atopwv

07t0LOLANTTOTE GTOLYELOV 023

meptéxel Np = 6,02 -1
ATOpO TOL oTOLYElOV

O apBpog Avogadro ovopd-
otnke étol and tov TdAlo
@uokd Jean Perrin to 1909
pog T Tov Itahol emt-
otrpova Amedeo Avogadro
(1776-1856), o omolog Tp®-
tog to 1811 mpodTewve OTL
o Oykog &vog aeplov o€
dedopéveg ouvOnkeg mieong
kor  Oeppokpociog  eivou
avahoyog tov apldpod Twv
aTOHOV 1] TOV Hoplov Kot
ave€aptnto amd TN PooN
ToUL aepiov.

O Perrin (Bpafeio Nopmed
duoknig To 1926) mpoo-
duoploe v Turp tov N,
pe moAMéG xan  Suopope-
Tikég  peboddovg.  Ilavtwg,
N T Ttov apBpod Tov
Avogadro mpocdiopictnke
apxkéd omd tov Johann
Josef Loschmidt.
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Hopodeiyparta

éxel polo ton pe 32 g

1 mol atépwv S
(Ar = 32) , 23
nepléxel N = 6,02 - 10“° &topa S

éxeL pala lom pe 40 g
1 mol atopwv Ca

(Ar = 40) , 23 4
nepteExel Ny = 6,02 - 10“° &ropa Ca

1 mol twv otoeiwv S,
Cu, He xou Hg. Oheg autég
oL  TOCOTNTEG TEPLEXOULV R
tov o opbpud atdpwv ‘ E@oappoyn 7.2
(Ns =6,02-10%).

AwBétovpe mosotnta C palog 60 g.

a. [Toco mol atopwv C eilvor 1) TooodTNTO QLUTT KO

B. oo oo atopa C amoteleito;
To Mole, otpforo mol, Aivetau: Ar (C) =12
elvon povéada pétpnong mo- Abon
cotnTOg VANG oto diebvég
coeTnpa povadev (SI). a. Ta 12 g C avtiotoryodv oe 1 mol C
Opiletn  ©g 1  7O0GH- Ta 60 g C x
To Hlag XMULKNG ovoiog
ov  mepéxel  akpLpAg x=— =5mol C
6,02214076 x 10** cToLyEL®d- 12
de1g ovTOTNTEG. , , ,
o ° s , B. To 1 mol C amoteAeital amd Ny atopo C

T XPTOLHoToLEi T
T0 mole oL oToyElddelg To5mol C X
OVTOTNTEG TPEMEL VO KO- B ,
Bopilovton avotnpd Ko x =5 Np aropa C
propel  va  glvor - Gtopa,
popla, VTR, NAEKTPOVIX
""MO,‘ G‘”F‘O‘f?w‘ 1 ovYKe™ | Tevikd ylx v vitoAoyicovpe Ty mocoOTnTA £vOG oTolyeiov oe mol av pog dive-
zz)l E;\;fgl;t? £6 AVTOVIOV | ron ny péor m kou 1) oYeTIK atopik) pélor A, PITOPODE VoL X PTG LIOTOLGOVE
' ™ oxéon:

Zta@epa Avogadro (NA) .
elvor  Oepelddng  puokn n=s — (7.4)
otobep& MOV AVTUTPOCW- &
mevel  Tov  aplOpd TV " mol
OTOLYELWIDOV OVTOTHTWV
”O‘i TEPLEXOVIOL OF V& | Egmriong, ylo Vo UITOAOYIGOUpE TNV TOGOTHTA £vOG GToLyelov 6e mol av pog Si-
mole. , , . . ; .

vetat 0 aplOpog atopwV icog pe N HITopoULE Val XPTGLHLOTTOLCOVIE TH) OXECT):
N, = 6,02214076 x 10** mol!
H opBpntikn tiun tng oto- N
Oepdg, 6,02214076 x 107, n=—o (7.5)
ovopdleton  oplOpdg  Avo- Np
gadro ko eivon adidotarto
néyebog. omov Np = 6,02 - 102 0 apiOpoc twv atdpwv/mol (aptbuodc Avogadro).
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Epappoyn 7.3

AwoBétovpe mocotnta Ca ion pe 3 mol.

a. [Towx n) pala TnG TOGOTNTAG QLTS KO
B. ano nooca aropa Ca aroteAeital;
Atvetan: A, (Ca) = 40

Avon
o. ZOHPva e TNV Toportdve oxéon (7.4) éxoupe:
m
n=
A; &
mol
m=n-A; =3 mol - 40 =120g
mo mo

B. Emiong, amd tn oxéon (7.5) éxouvpe:

n=—
Np

TOHO

(04
N =n-Ny =3mol-6,02-10% = 18,06 - 10%3 &ropa

mo

7.5 Tuieival to mole popiwy;

Av Sabétoupe moooTNTA 0UTo pio 0mToLadNTOTE YNULKY £vwor) (1] kot oTotyxeiov
He 1) popn) popiwv) pdlag iong pe T oxeTIkn poprakt) pala Tng XMUKNg £veo-
ong (oe g) o apBpodg Twv popiwv mov mepiéxovron oe avty Oa eivan tévta o
drog ko ioog pe Nu. ILy. oL mapakdtw ToooTNTEC,
(M; = 44)

(M; = 63)
(M, =17)
(M, = 32)

« 44 g CO,

« 63 g HNO;4

« 17 g NH;

« 32g0,
nepiéyovy Oheg Npy = 6,02 - 1023 popia amd v avtiotoryn xnuikr ovoio. H
OCOTNTA QLT oUTd TN XMUKY évwoT (1] To oToLyelo e TN HOPPT] HOPLWV) TOV
nepléxel Ny poplax opiletor wg 1 mol popimv. Anrodn:

exeL palo lom pe M, g
1 mol popiwv
XNHIKNG EVwong 1) oToLyeiov nepiéyer Ny = 6,02 - 1023

popLa

St oxolkd& Spwpeva TO
ovppforo N, xpnopornot-
eltor ko yux 1t otabepd
Avogadro, m.x. otn oxéon
(7.5) omov éxer povadeg
dropo/mol kAT, OAAL
Koty Tov aptbpd Avoga-
dro m.y. o6tav dnhdvovupe
3 N, artopa Ca omov eivan
adidotaro péyedoc.

1mole =6,02-10% e
1 mol evpd = 6,02-10% evpd

©)
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IMocotnta pag ovoiog ion
pe 1 mol ovopdletor po-
plokr) palo (molar mass)
kot oupPorileton pe M. H
povada tng oto SI eivon
kg/mol aAA& cuviBwg xpn-
oomotovpe g/mol.
O enionpog oplopdg tng ei-
VoL HEGW TNG OXECTG:

m

M= —

n
IOV €lval TPAKTLKA 1) OXECT)
(7.6).
Aev avogépetar oTn oyo-
Ary OAN g ynpelog cAA&
avopépetal otV VAN TNg
@uokrg (puoikr] kotevBuv-
ong B’ Avkeiov).

IMocotnta Beiov (S) pédlog
32 g. H tocotnta acvtr) avei-
ototyel oe 1 mol S ko mepié-
xet N Gropa S.

A (S) =32.

IMocétnrae NaCl  pélog
58,5g. H mocotnta avtn
avtiotolyel oe 1 mol NaCl
ko mepiéxet Ny wovto Na*
ko Ny tovta Cl.
M, (NaCl) = 58,5

Hopaderypa

éxeL palo lom pe 44 g

1 mol popiwv CO,
(M, = 44)

nepiéxel Ny = 6,02 - 1023 popa CO,

Tevikd, ) mocdTNTA YNNG Evewong (1) ototyeiov pe Tn popen popiwv) (n) oe
mol tov avtioTolyel oe palog m ko €xeL oXeTIKN popLakt palo M, divetan amd

TN oxéon:

T

mol

(7.6)

Emniong, n moocotnta (oe mol) mov avtictoiyel oe aplOpo popiwv ico pe N Sive-

o oo T oxéon:

omov Np = 6,02 - 102 0 apiBpédg twv popiowv/mol (apidpdg Avogadro).

(7.7)

‘ Egoppoyn 7.4

AwBétovpe moootnTar HNO3 iom pe 0,2 mol.
a. [Towa 1 pala TG mosOTNTAG CLTHG KoL

B. and moca popioe HNO; aotedeitat;
Aivetar: A, (H) =1, A,(N) =14, A, (O) = 16
Avon

o. M, (HNO;) =1+14+3 16 = 63

Sopeova pe Ty oportdve oxéon (7.6) Exoupe:

m
"e g
' mol
g
m=n-M —— =0,2mol- 63
mo

B. Emiong, and tn oxéon (7.7) éxouvpe:

n=——
Na

mol

=12,6¢g

opLa
N =n-Ny =0,2mol-6,02-10% % = 12,04 - 103 popio HNO,

mo
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>t Xnpeta to mole (oVpPoro povadag: 1 mol) eivar n facikn povada mToco-
teg ovsing oto dtefvég ovotnpa S.I. ko opileTal wg 1 TOGOTNTA TNG OVGLAG
IOV TEPLEXEL TOV 1810 aplOpd CWUATIOIWV HE TOL ATOHA TTOL LITAPYXOLY Ge 12 g
ToV otdIov 2C (NA =6,02- 1023).

‘EtoL, éxovpe:

« To 1 mol atépwy mepiéxet Ny = 6,02 - 1023 &ropa
« To 1 mol popiwv mepiéxer N = 6,02 - 1023 popia

« To 1 mol 16vtwv mepiéyer Ny = 6,02 - 102% 16vta

To eidog twv cwpatidinv kabopiletal amrd Tov GUPPOALGHO TOVG KA £TOL pITO-
pel va mapoaAn@Bei, m.x. o cvpPoAilopog «5 mol H» eivon mpopavég otTL avti-
otolyel oe 5 mol atopwv H kot o cvpPforiopog «5 mol H, xar 5 mol H,O»
avtiotolyeil oe 5 mol popiwv H, kxai 5 mol popimv H,O.

Egoppoyn 7.5

No vrroAoytotel n palo evog popiov ng yAvkolng (CqH;,0¢).
Aivetow: A, (H) =1, A, (C) =12, A, (O) = 16

Aton
M, (CeHy50) =612+ 121+ 616 - 16 = 180

To 1 mol C¢H;,04 amoteAeiton amd Ny = 6,02 - 102 popror kou éxel pélar 180 g
1 popro m=;
180 29
m=———g=29-10%g
6,02-10

7.6 Tlwg PTIOPOUME VO UTIOAOYIOOUE TIG TIOCOTNTEG
TWV OTOLXELWV OTIO TLG OTIOLEG ATIOTEAELITOL pict X1N-
MLKN évworn).

‘Evag ynuudg tomog pog divel éva onpoavtikd aptbpd minpogopiov. Etot, ..
0 TOT0g Tov Beukov o€éog (H,SO,) pog mAnpogopei 6t to 1 mol H,SO, aurore-
Aeiton a6 2 aropo H, 1 &topo S ko 4 dropa O. Avaroyikd, Tae Ny popro H,SO,
amotehovvton amd 2- Np dropo H, Np drtopo S kot 4 - Ny dtopo O. Eopévag,
ovpmepaivouvpe OtL to 1 mol Hy,SO, amoteAeiton ard 2 mol H, 1 mol S ko 4 mol
O. Me Bdaon To TOPATTAVED GUUTEPACHOTO HTTOPOVHE VO KATAOKEVXGOVHE TO
ETOUEVO SLALY porppaL:
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STP: Standard Temperature
and Pressure

IIp6tunn Oeppokpacio kot
mieon

Me T ovpPoriletar n amd-
Avtn Beppokpaocio ko éxel
g povada to K (Kelvin).

Aiveton amtd ) oyéon:
T(K)=0(C)+273

M, =98
Nj poproa H,SO,  +— 1 mol H,SO, ————— 98 g H,SO,
2mol H 1 mol S 4 mol O
A =1 A, = 32 A, =16
2 - Np atopo H Nyp artopa S 4 - Np Gropa O
2gH 32gS$S 64g0

» 98 g H,SO, <

Avahoyo Siypoppor propel va TpokvPeEL KoL GTNV TEPITTWOT) LOVTLKOV EVEO-

CEWV:
M, = 132
2 mol wovtwv NH, 1 mol 16vtwv SO/~
2 mol N 8 mol H 1mol S 4 mol O

7.7 TuLglval 0 YPOUHUOHOPLOKOG OYKOG;

To 1811 o Itahdg puoikdg Avogadro Satdnwoe tnv vedBeon (1) Tnv apyr)) OTL:
«looL dykol aepiwv otig idieg ovvOrkes Beppokpaciog Kat ieans wepiéyovy Tov idio
apiBuo popicwvs

1 pe GAAo Aoy

«loog apiBuog popiwv aepicvv ovoiwv orig idieg ovvlkes Beppokpaciog kai mieong
karadopPavovv Tov idio oyKo.

Otav n micon eivon p = 1 atm xou 1) Oeppokpacio 6 =0 °C (4 T =273 K) oL
ouvOnkeg ovopalovtal mpdtuTeg cLuvONKeg Ko cupPoAilovton pe STP.
I'poppopoprocdg 6ykog (Vm) aepiov ovopdletat 0 0ykog mov katahapfdvel To
1 mol tov, oe oplopéveg cuvOrkeg Beppokpaciag Kot TEoTG Kol o€ TTPOTLITEG
ouvvOnkeg éxeL iy Vp, = 22,4 L.
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V =22,4L

N\

1 mol He 1 mol N,
4.0 g He 280N,
273K 273K
1 atm 1 atm

]

Avaloyikd, Ta 2mol omotovdrjmote aepiov oe STP xatadappavouvv 6yko 2 - 22,4 L,
tae 3mol 3-22, 4L ktA. Fevikd mocotn T £vOG aepiov iom pe nmol kotadapPavet
oyxo (V) oe ouvOrkeg STP kau woyvel 1) oxéon:

1
ne—H (7.8)

L
22,4 ——
mol

To 1 mol ko Twv TpLOV aepiwv KatalapPfavel Tov ido 6yko oe STP cuvOnkeg,
aAAG 1) palo Tov kaBe aepiov eivor Srapopetikn) KoBOG Exouv dLaPOPETIKEG
OXETLKEG HOPLOKEG HALEG.

Y& ouvOnkeg drapopetikég amd g STP o 1mol omolovdrmote aepiov katoAop-
Baver éiht stoBepd dyko (Vi) mov kaBopileton amd Tig suvbrjkeg, aveEdptnra
arnd TN evoM ToL aepiov KoL LoYVEL 1] YEVIKT) OXEOT).

(7.9)

Eivou tpogpavég 0TL 1) yevikn oxéon (7.9) cvpmepihapPavet ko tnv (7.8).

Egoppoyn 7.6 ‘

No vtodoyiotel o 6ykog oe STP mov katarappavovv 8,8 g CO,.

Atvetar: A (C) =12, A (O) =16

Avon

YmoAoyiCovpe apyikd Tn oxeTikn poprokn pala tov CO,:

M, (CO,) =12+2-16 = 44

Amd ) oyxéon (7.6) vohoyilovpe v mocodtnTa tov CO, oe mol:
n(COz)z m = 588 =0, 2 mol

g 44g

mol mol

T
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Kot oo T oxéon (7.8) violoyilovpe Tov 6yko Tov CO,:

Vv

L
22,4 ——
mol

L L
V=n-224——=0,2mol-22,4 — =4,48L
mo mol

Iopoatnpnon: XTnv Tepintworn aépLov PIYHATOS TOL ATOTEAEITAL OTTO T G-
otatika A, B, I'..., pe cuvohikn mocdtnT 6 mol, ngy = ng + ng+ np + ... Ko
ouvoAko oyko V) ot oxéoelg (7.8) ko (7.9) yivovton avtiotoryo:

Vor
fop = (7.10)

22,4 ——
mol

(7.11)

7.8 TMwg PTIOPOUPE VO VTIOAOYLIGOVHE TNV TTVKVOTNTA
EVO(G aepiov e STP.

Zépovpe OTL 1) TUKVOTN T (p) eVOC cOPaTOg diveton outd T oxéon:

=y
O1ov m 1 palo ToL COHATOG KoL V 0 6yKkog Tou (el3Lk& 6T aépLar TOL EXOLV
HIKpEG TTUKVOTNTEG Y protpomoteitar ocuviifwg 1 povada g/L). Av Bewpricovpe
10cOTNTA EVOG aepiov mov mepiéxel nmol oe STP cuvBnrkeg, n palae tov (m) Oa
Siveton amd T oxéon m = n - M, g/mol ko o 6ykog tov (V, oe L) B diveton
amno ) oxéon: V = n- 22,4 g/L. Emopéveg Bo toybdet:

m n-Mg/mol M g

eV T w2zagl 224 L

Inpeioon: Amo TNV TOPATTAVE OYECT) HITOPEL VO LTTOAOYLOTEL 1) OYETLKT HO-
pLakt pala evog aepiov av eivol yvwaotn 1) Tukvotntd tov oe STP.
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NAvpéva Mapadeiypata

‘ HMopd&derypa 7.1 ‘

H axpifrig oxetikn atopkn palo tov Mg eivon A, = 24, 305.

o. Tievvooope pe Tov aplBpd avTo TOL AVTIGTOLYEL OTN) OXETLKT] ATOULKY Pé&lot
Touv Mg;

B. Noa e€nynoete yati n oxetikn atopikn palo tov Mg eivor dexadikog aptd-
HOG.
Avon

o. Evvootpe 611 To dtopo tov Mg éxel palo 24,305 @popég peyodvtepn amod o
1 amu, SnAady amd to 1/12 g pélag tov totdmov 2C.

B. Ta otoiyela TG MEPLOGOTEPES POPEG AUTOTEAOVVTAL OUITO SLAPOPX LOOTOTTOL
TaL 0T0ola SLLPEPOLV GTOV AUPLOPO TV VETPOVIWV GTOV TUPH VA KOIL ETTOHEVG
EYXOLV SLOPOPETLKT] GYETIKT) HOPLOKT) HALaK. 2TH OXETLKT ATOMLKT pala ov-
vortoAoyiletal 1 6XETIKT avoAoyiot TV LGOTOTWY TOL GTOLYELOV TTOL UTaL-
vTaton 6T evon kKabog kot 1 % avaloyio Tovg oe aUTO.

Hopdaderypo 7.2

Noa yopoaktnpicete TIC TAPAKAT® TPOTATELS WG CWOTES (2) 1 AavBaopéveg (A).
No aLTloA0Y1|CETE TIG ATAVTHOELG OOC.

a. To 1 mol eivar 1) TocoTNTA pLag ovoiog mov mepiéxel Ny cwpatidio ng
ovolag.

B. T pioe xnuikn évewon o aptBpog Na ek@palel Tov aplbpd Tov popiwv mov
gxovv palo oe g 660 elval 1) GXETIKT) HOpLaKT P&l TNG EVROTG.

v. H oxetikn poprakr] pala Tov YKoV oUoLOV HETPLETAL CE 8.

6. To 1 mol popiwv odripov Cuyilel To idro pe To 1 mol atdpwv oLdripov.

e. Oco peyahdtepn eivou 1) oxetikn poplakr péle (M) pag xnpikig évwong,
TO600 peyahUtepn elvat ko 1 pélor Tov popiov Tne.

ot. Ta 10 - Ny poprox NH; avtiotoryovv oe 10 g NHa.

¢. Ta 2,6 mol CO, mepiéyovv cuvorikd 7,8 - Np aropa C ko O.

Aton

ao. YXwoth. [Ipdkeiton 6Tnv ovsia yio Tov oplopod Tov mole.

B. Zwoth. T pioe ynpikn évewon, o aptbpodg tov Avogadro avtictolyel oTov
opBpod TV popiwv g oe 1 mol g, mov éxel palo o e TN GXETLKN TNG
poplakt pala oe g.

vy. AavBacpévn. H oxetikn poprakn pala eivor koaBopog aptOpoc.
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5. Zwotn. [a éva otoryeio 0twg o oidnpog (Fe) To 1 mol popiwv eivar To idto
pe to 1 mol atopwv.

e. Ywotr. Oco peyoddTepn eivor 1) oxeTIKT popLokT] pla TO60 peyolitepn 1
p&Co Tov poplov NG évwong amd To 1 amu.

ot. AavBaopévn. Ta 10 - Ny popioa NH; avtiotoryotdv oe 10 mol NH; ko emo-
Hévag oe 170 g NH; (M, = 17).

C. Zwotn. Ta 2,6 mol CO, avtiototyodv ce 2,6 - Ny popiax CO,. Enerdn ke
popo CO, amotedeiton oo éva atopo C ko dvo dropa O Ba mepiéyovton
oLVOAMK& 32,6 - Ny = 7,8 Np atopa C xou O.

‘ Hop&derypa 7.3

Na deikete 6TL 0 AOYOG TV aplBp®dv TV mol 300 XNHIKOV oVoLOV elval 160G
pe To AOYO TwV aplOU®dY TV pHopiwV TOUG.

Avon
Eotw d00 xnpikég ovoieg X kot Y kot ny Ko 1y 0 aplBpdg tewv mol tovg, avti-
otowya. Ioxvel (pe xprion tng oxéong (7.7)):

Ny
nl_N_A_Nl
n NN,

Na

Hopaderypoa 7.4

O @pwopopog eival éva apétadlo oteped atolyeio pe A, = 31 xou M, = 124.
IMTowx eiva 1) atoptkdTNTA TOL GTOLYXELOL LTOV;

Adbon

Eotw P, T0 popLo tov pwo@dpov, 6ITT0L X 1) ATOHLKOTN T TOU, dNAadt] 0 aplOpog
TOV ATOP®V otd Ta omola amoteleitan To poplo. H oyetikn Tov poprokn palo
Oa divetou amd tn oxéon: M, = 31x = 124 ko emopéveg x = 4 (Py, TeETpOTOULKO
otolyelo).

‘ Hopdderypoa 7.5 ‘

Aivovtot ol €€1G TOGOTNTEG XNHLKOV OUCLOV:
a. 560 g N, B. 3kgH, y. 68 g H,S 6. 8,8gCO,

Na vroAoytotodv ot aplBpol TV aVTIoTOLWV HOPLWVY TOL TTEPLEXOVTAL OTLG
TOCOTNTEG VTEG.
Aivovtou oL oyeTikég atoplkég paleg, N:14, H:1, S:32, C:12, O:16.
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Aton

YmoAoyilovpe apyLKd TIC OXETLKES HOPLOKES HALEG, OTT) GUVEXELD TG TTOCOTNTEG
(oe mol) kot kKatdMLY ToV aplBpd TV popiny ce kabe mepintwon:

a M (Ny=2-14 =28

m 560
n(N,) = = & _ 20 mol
g 28 g
" mol mol

N (N;) = n- Nj =20 Np popax N,

B. M(Hy)=2-1=2

m 3000
n(Hy) = = € . 1500 mol
M5 2%
" mol mol

N (Hy) = n- Np = 1500 Np popo Hy,

vy. M(Hy)S)=2-1+1-32=34

m 68
n(H,S) = = & . 2 mol
g 34 g
" mol mol

N (H,S) = n- Np = 2 Ny popra H,S

8. M (COy) =12+2-16 =44

m 8,8
n (COZ) = g - gg =0, 2 mol
44
" mol mol

N (CO,) = n- Ny = 0,2 Ny popra CO,

‘ Mopaderypa 7.6

Aépro piypo amotedeiton amtd 3 mol H,S ko 6 mol NHs. ITooa dtopa kan mtoca
YPOHHAPL VOPOYOVOL TLEPLEXEL TO HLYHCL;
Aivovton oL oxeTIkéG aTopLkég paleg, H:1, S:32, N:14.

Abon
Ta aropa H mov Pplokovtor oto piypa eivon to dbpotopa twv atopwv H mov
elvar ot §0o cvoTATIKA.

Ye k&0e popro H,S vrdpyovv 2 atopa H, ota 3 mol H,S vrapyovv 3-2 =6
mol atopwv H ko emopévog 6 - Ny dropa H.

Avtiotowya, oe k&Be popio NH; vrapyovv 3 atopa H, ota 6 mol NH; Oa
vrtépyovv 3 - 6 = 18 mol atopwv H kou emopévwg 18 - Ny dropo H.

Enopévwg, cuvolikda oto piypa Oo mepiéxovton 6 + 18 = 24 mol atopwv H
apo 6 - Np + 18- Np = 24 - N dropa H xou emopévag 24 -1 = 24 g H.
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Ioopoprakd eivon éva piypo
TOL OTOIOV T GCUCTATIKA
amotehobvtonl amd tov ido
aplOpd popiwv dpoa koL Tov
id10 apBpod mol.

Hopdaderypa 7.7

Atvetan toopoplokd piypa d0o xnpuikov evooewv A kot B. Av ) palo tov A oo
piypo eivon T tplo Tétopto TG palog Tov B kan ) oxetikn poplokt) palo tov
A eivon 21, vo vtoloyioete tn oxetikn poprokn pale Tov B.

Adton

Eotw n 1 mocdtnta tng ovoiog A (oe mol) ko n 1 rocdtnTa NG ovoiag B (o
mol).

n(a) = — & :
r mol M. (A ) M, (B
n(B)= m(B) $ ('Xp(x ) I'( ) r( )
M, (B) — e ="
mol L r m(A) "
n(A)=n(B)=n

3
AM\G omtd v Goknon éxovpe:  m(A) = m (B) emopévwg:

4 4
M (B) = < M (A) = - -21=28

Hopdaderypa 7.8 ‘

Av ot evooeilg CoH, xou NHj éxovv avtioTolyo oxeTikég poplakég paleg 28 ko
17, va vtohoyicete Tn oxeTikn poplakt palo tng évoong C,H,N, ywpig va
XPTOLOTIOLCETE TIG GXETIKES ATOHLKES PHALES TV GTOLYELWV.

Adbon

Eotw 611 oL oxetikéc atopikéc paleg twv otoyeiowv H, C, xou N eivan avri-
oTola X, Y KOl Z.

2y +4x =28 (1)

M, (NH;) = z + 3x
z+3x =17 (2)

Amd tig oxéoeig (1) ko (2) viroAoyilovpe TN GXETIKT] HOPLOKT] LAl TG VOIS
C,H,N.

Mr(C2H7N)=2y+7x+z:(2y+4x)+(z+3x)=28+17=45
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IMopd&derypa 7.9 ‘

Noa yopoaktnpioete TIG TAPAKAT® TPOTACELS WG CWOTES (X) 1 AavBaopéveg (A).
No ol Tlo Aoy GETE TIG ATAVINOELS GG,
o. Ta 3 mol NH;(g) oe STP cuvOrkeg kataroappdavovv 6yko 22,4 L.

B. To 1 mol omolacdnmote xnpikng ovoiog oe STP cuvOfkeg kaTahopPaver
oyko 22,4 L.

y. Ta 112 L aepiov H,S oe STP cuvbrkeg avtioTtotyodv o 5 mol.
6. To 4,48 L H,(g) oe STP cuvOrikeg mepiéyouvv 0,4 - Ny dropa H.

Avon
o. AavBoopévn. To 1 mol NH;(g) oe STP cuvOnkeg katalopPavel oyko 22,4

L.

B. AavBoopévn. To 1 mol piag aéprag xnpikng ovoiag oe STP cuvOfkeg koto-
AopPaver oyko 22,4 L.

v. Zwoth. Ta 5 mol evog aepiov ce STP ocuvOnkeg katalapPfavovv oyko
5.22,4=112 L.

6. Zwotn. Ta 4,48 L H, oe STP cuvOrkeg avtictolyobv oe n = g = 0,2 mol.
2tV mocotnta vt mepiexovtal 0, 2- Ny popia Hy ko dpo 0,4 - Np dtopo
H.

‘ HNopdaderypa 7.10

Na eEnyrjoete yoti o ypoppopopuakdg dykog (Vyy, ) o€ opiopéveg cuvbrjkeg Oep-
pHoKpoolog Kol TTieong TV aeplwv €xel otabepr) Tiun.

Avon
Soppwva pe tnv voBeomn Avogadro icog aplOpog popinv aeplnVv oVGLOY OTIG
idteg ouvOnKeg Beppokpaciag ko ieong katalopfdvooy Tov idio dyko. Kabog
0 YPOHHOHOPLAKOG OYKOG avTIoTOLXEL 0TOV OYKO TTOL KataAopPdvel To 1 mol

omolovdnToTe aeplov oe oplopéveg ovvOnkeg Beppokpaciog ko wieong Oa me-
pLéXeL Tov 1810 aplBpod popiwv ko emopévewg Bo €xel otabepr] Tipn.

HNopd&derypa 7.11

34 g evog aeplov X kataropfavovv 6yko 44,8 L oe STP ocuvOnkeg. [Towa eivon 1)
T TNG OXETIKNG HOpLaKG palag Tov aepiov X;

Avon
['a v mocotnTa Tov aepiov X oe STP cuvOnkeg Loy veL:
V 44,8
n= = = 2 mol
L 22,4
22,4

mol
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STIG TEPUTTMOGELG AOKTCEWV
HE MIYHOTO OLGLOV  OTIG
omoieg dev yvwpilovpe Tig
TOGOTNTEG TWV GUOTATIKMV,
oupPorilovpe pe ny, ny, ...
KTA. T TocdtnTeg o€ mol
kaBevdg ovotatikol. Av To
piypo eivar woopoprokd o
loXVeL: n; = Ny = ... = N.

189
n(X) = m (X)g
M, (X) ol
Moo-—2 2y
n(X)
mol

Hopd&derypa 7.12 ‘

Aépuo pe poprako tomo HyX éxel mokvotnta 1,52 g/L oe STP cuvOrikeg. No viro-
Aoylotel 1) oxetikn atopikn pala Tov otolyeiov X, av 1 OXETIKN aTOpLKT pala
oL LEpoYOVOUL eivou 1.

Avon
Av Bewprjoovpe TocoOTNTA TOL aepiov ov mepexel n mol oe STP cuvOrjkeg, n

pélo tov (m) Oa diveton atd T oxéon m = n- M, g/mol xar o dyxog tov (V)
O divetal oo tn oxéon: V = n - 22,4 L/mol. Enopévwg:

m n- M, g/mol

V  n-22,4L/mol
M, =22,4-pL/g=1,52-22,4~34

p:

Me Béon tn poprokt) palo tov HyX ko o Bewprjcovpe oG X TN GYETLKT) ATOHLKT)
palo Tov otolyeiov X, mpokvmTeL: 2 + X = 34 dpa x = 32.

‘ Hopdaderypa 7.13

Aéplo piypa amoteAleitarl ommd dro€eidio tov Beiov kan vOPOOeto. To piypa éxet
pala 13,2 g ko katodopPavel oyko 6,72 L oe STP.

a. [Tooa mol amd kabe aéplo mepLEYovVToL 6TO PIYHO

B. Iowx eivon n palo Tov K&be GLOTATLKOD TOV PLYHATOG;

Atvovtan oL oXeTIkéG aTopkég paeg, S:32, O:16, H:1.
Avon
. Eotw 6t to piypo amoteleitanr amd x mol SO, ko y mol H,S. Av my

Ko my oL paleg Twv dvo cvotatik®y Bo toydovy: my = ng - 64 g/mol ko
my = ny - 34 g/mol (67ov 64 Kou 34 oL oxeTIKéG popLakég paleg tov SO, kat
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tov H,S, avtictoiyo).

my + my = My

64x+34y=13,2 (1)
|4 6,72
No) = aerw = 0,3 mol
22,4 ’
mol
x+y=0,3 ()

Amd ) Adon Tov cuoThpatog Twv eElodoewy (1) kot (2) tpokimTel: x =
0,1 ko y = 0,2. Emopévag oto piypa mepiéyovror 0,1 mol SO, ko 0,2 mol
HzS °

B. O paleg twv dvo cvotatikadv Ba eiva: my = 64x g = 6,4 g SO, xau
my =34yg=26,8gH,S.

HNopdaderypa 7.14

[Toca AMtpa Hy, petpnpéva oe STP cuvOrikeg, mepiéxouvv tov idto aplbpd popicnv
pe avTOV TTOUL TEpLEXeTal oe 8 g Oy

Aton
( m
N(Hz) = ”(Hz) " Na n (Hz) =n (Oz) = g
M,
N (0y) = n(0,) - Na apa 1 mol
N (Hp) = N(0Op) = — = 0,25 mol
\

V (H H 22,4 L 0,25-22,4=5,6L
(2)—”(2)‘ ol e eet =

‘ HNopd&derypa 7.15 ‘

Ye 14,4 g aepiov piypatog SOz ko SO, mepiéxovran 0,5 - Ny dtopa o€vyovou.
I[Totog 0 dyxog Tov aepiov piypartog oe STP ko moua 1) pédlo Tov k&Oe cvoTa-
TIKOV GTO PiyHo

SxeTIkéG aTopLkég paleg: S:32, O:16.
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Adbon
Eotw 6T o piypa aotereiton amd x mol SO5 ko y mol SO,

3\

m (SO3) + m(SOy) = myy

[ 80x+64y=14,4 |

N(0)=0,5-Ny

2'g

apo

3X'NA+2y'NA:0,5'NA

[3x+2y=0,5 |

L
VM:nplY-22,4m—Ol:(x+y)-22,4L:(0,1+0,1)-22,4L=4,48L

m(S0;) =80xg=8g
m(SO,)=64yg=06,4¢g

‘ Hop&derypa 7.16

[Toca Aitpa CO, (g) petpnpéva oe STP cuvOnkeg mepiéyovv toca dtopa O, doa
nepiexovtan o€ 3,2 g SO, (g);
SxeTkéG aTopLKéG paleg, S:32, O:16.

Adbon

YmoAoyiCovpe apytkd Tov aplOpd Twv atopwv O mov mepiéyovral ot 3,2 g SO,

M, (SO,) =32+2-16 = 64

m 3,2
n(S0O,) = rvale 0,05 mol

>e 1 popro SO, vrapyovv 2 atopa O ko dpa oe 1 mol SO, vépyovv 2 mol
atopwv O. Eropévwg ot 0,05 mol SO, vtapyovv 2-0,05 = 0,1 mol atopwv O
0,1-Np artopa O. O idrog apBpog atopwv O (pa kot mol atopwv O) O pémet
va vtapyel kol otny rocotnta tov CO,. Kabwg oe 1 mol CO, vtdpyouvv 2 mol
atopwv O, Ta 0,1 mol atopwv O Ba vitdpyovv ot 0,05 mol CO,. O dykog oe STP
tov CO, mov avtisTolyel ota 0,05 mol CO, vroAoyiletan wg e€ng:

V (CO,) = n(CO,) - 22,4 =0,05-22,4L=1,12L

mo
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HMopdaderypa 7.17

Na cuopmAnpoocete Tov emdpevo mivako. Alvovtol oL oxeTikég HopLokég HALEG
CO, tov CO,, tng NH; kau tov O,, avtictolya ioeg pe 28, 44, 17 kou 32. O\
CWOHOTA TOV TLVAKA ELVOL oEPLOL.

n (oe mol) m( oe g) V (L, oe STP) N (popur)
CO 2
CO, 8,8
NH, 6,72
Abon

Ta 2 mol CO avtiotolyovv oe pallae m = n- M, = 2-28 = 56 g KoL OYKO

V = n-22,4 L/mol = 44,8 L oe ocvvOnrjkeg STP, mepiéyovv de aplBpd popiwv

N:n-NA=2'NA.
Ta 8,8 g CO, elvaw: n = % = 0, 2 mol kau katalapPpavovv 6yko

V =0,2-22,4 =4,48 L (e STP), mepiéyovv de aplOuod popiwv

N = n-NA:O,Z-NA.
To 6,72 L NH; eivaw: n = % = 0,3 mol kau éyovv p&lo

m=0,3-17 = 5,1 g mepiéxovv de aptOpod popiwv N =n- Ny =0,3- Nj.
Téhog, T 5 - Ny popiax O, avtiotoryovv oe 5 mol O,, éxovv palo

5-32 =160 g xou 6yko V =5-22,4 = 112 L (oe STP).

SUVOTTIKA TOL ATOTEAEGHATA GUIITAN POVOVTOL GTOV TTIVOKA TTOL otkOAOLOEL:

n (oe mol) m( oe g) V (L, oe STP) N (popuor)
CO 2 56 44,8 2- Ny
CO, 0,2 8,8 4,48 0,2 - Ny
NH; 0,3 5,1 6,72 0,3 Ny

0, 5 160 112 5-Na
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Epwtnosig - Aoknoelg - NpoBAnpata

7.1 To 1 amu éyeL p&lo ion pe:
a. ™ p&da Tov 1wotdmov Tov 12C
B. 0 1/12 tng pélag Tov 16oTdHIOL TOL 12C

v. 12¢g
6. 1/12¢g

7.2 H oyetwr] atopkn palo tov Ca eivon ion pe

40. Avto onpaivel 0t To dtopo tov Ca éxel palo:

ao. lonueddg

B. ion pe T péla Tov 16otdTOUL ToL 2C

Y. 40 Qopég peyoddtepn otd T palo evOg atOHOL
¢C

o. 41120 Qopég peyalvTepn amd to 1/12 tng palog tov

C

7.3 H oyetwr poprokn pélo tov HyO eivon ion pe

18. Auto onpaivel 6L To popro tov H,O éxer palor:

ao. }28 Qopég peyadbTepn amd to 1/12 tng pélag Tov
C

B. ion pe T péla Tov 16otdTOUL TOL 2C

y. lonpe18/12=15¢g

6. lonpel8g

7.4 H oyetixn atopkr] pala tov Cl mpoodiopi-

otnke pe peyoAn okxpifeio ko Ppébnie ion pe

35,453. O AdY0G ylot TOV OTTOLO 1) GYETIKT) XTOHLKT

palo tov Cl dev eivon aképatog aptBpog eival to

& “ohar Tor atopa Tov YAwplov dev éxouvv Tov S0
QTOHLKO opLOpo.

B. Katd TOV TPOCIOPLOPO TNG GXETLKNG LTOULKNG
palog dev Aappavetar vt OYmn o aplBpog TV
NAeKTpOViKV.

Y. TO QUOLKO YADPLO ElVaL PIYHO LGOTOTTWV.

6. ywx koo dtpopeTikd AOYO otd TOLG TopaL-
TOV®.

7.5 Avywx 1o Oy M; = 32, 1 pélo evdg popiov O,
B elvou tom pe:

a. 6,02-102 g

B. 32-108 g

v. 5,31-103 g
8. 0,000064 g

7.6 To 1 mol Cly:

o. mepléxel 2 - Np popuoe xAwpiov
B. mepiéxer 2 - Np atopo xAwpiov
Y. éxeLpalo 35,5 g

6. éxeLpala7l g

H oxetwkn atopikn péla tov Cl eivon ion pe 35,5.

7.7 e 90 g vepoo (M, = 18):

a. mepiéyovra 18 g vdpoydvou (A, = 1)
B. avtiotoryovv Np popia H,O

y. mepiéxovra 60 g okvyovou (A, = 16)
6. avtietolyovv 5 mol H,O

7.8 e 68 g H,S (M, = 34) nepiéyovrow:
a. 4- Ny atopa H

B. 4- Ny artopa S

Y. 6,8 Np dtopa H

8. 68 Np popix HyS

7.9 3 g vdpoydvov (A, = 1) mepiéyovran oe:
a. 17 g NH; (M, = 17)

B. 51 g NH;

Y- 3 - Na popioe NH;

6. 3 mol NH,

7.10 To &ropo evog otoryeiov A éxel pala 2 popég
peyohotepn amd ) pdla evoe atopov 2C. Avtd
OTHOLVEL OTL 1) GXETLKT] ALTOWLKT) HALQ TOL GTOLYELOV
A elvou iom pe:

o. 2

B. 12
y. 24

6. 14

7.11 Av ta dwetopkd otoyeio A, xat B, éxovv
OXETIKEG HOPLOKES HALES 2 kau 28 avTioTolXQ, T
oxetikn poprakn pala tng BAs O eivon ion pe:

o. 17
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7.12 3e 22,4 L CO, mov petprifnkav oe STP mepié-
XOovToL:

a. 8 g ofuyovou (A, = 16)

B. 2 gokuydvou

y. 8 g ofvyovov

8. 32 g ofvyovou

7.13 Tlowx o6 TIG TOPOKAT® TOGOTNTES TTEPLEXEL
TOV peYoADTEPO aplOpod popinv;

o. 0,5mol O,

B. 5,6 L NH; oe STP cuvOnkeg

y- 4gH,

6. 46 g NO,

Yxetikég otoptkég palec, H:l, N:14, O:16.

7.14 e STP ovvOrkeg, T xowd éyouvv 22,4 L
H,S (g) xou 44,8 L NH; (g);

o. ‘Exouv tnv ida pélet.

B. Tepiéyxovv tov idto aptBpd popiwv.

y. Ilepiéxouvv tov idlo apBpod atdpwv H.

6. Ilepiéxouvv tnv o palo vEpoyodVOoUL.

Sxetikég atopkég pdleg, H:1, S:32, N:14.

7.15 No yopaktnpioete TIg TapoKAT® TPOTACELG

WG oWoTEG (X) 1) oL (A).

a. H oyeticr) atopiky péla tov 12C eivou axpipirx
12.

B. H oyxetikn atopikn palo tov puoikod avlpaka
elval tom pe 12,011, kaBdg orotedeiton KoL amd
&M 1oToma, ektog Tov 2C, e pikpoTEpEg
avoloyieg.

y. 2e 1 mol H,SiO, mepiéxovtar cuvorikd amd oho
o otolyeia 7 - Np &Topa.

6. XZe 3 mol HNO; mepiéyovtan 9 &topo ofvyovov.

e. Xe 3 mol CO, mepiéyetan icog aplOpog aTopwy
oEvyovou ot oyéon pe 2 mol SO;.

ot.Ta 56 g Fe (A, =56) mepiéxovv Sumhdoio
aplOpd ATOHOV ATO AUTA TOL TEPLEXOVTUL OE
28 g Si (A, = 28).

C. Ta 20 L Hy(g) (M, =2) mepiéyovv Sumhdoio
aplOpo popiwv amd ta 20 L He (g) (M; = 4) otig
dleg ocuvOnkeg Beppokpaciog kot mieong.

n. 2e STP ouvOnkeg n mukvotnta tov H,S(g)
(M, = 34) eivou Suthdoia ot oxéon pe TV mo-
kvotnta g NH; (g) (A, = 17).

0. Zoppwva pe tnv voBeon Avogadro, icot dykol
aepiwv otig 1deg ovvOnkeg mieong ko Oeppo-
Kpooiog meptéxouvv Tov idto aplBpd popiwv.

L. Agv uGp)eL OTOLYELO e OYETLKT] XTOMLKT) HALo
A< 1.

1. Me e€aipeon to vdpoyodvo, 1) GXETIKT] ATOHLKT
palo evog otolyelov elvor vt peyahiTepn
otd TOV ATOpLKO aplBpPd ToL GToLYElOL AVTOD.

1f. Av ta otoyeio X kot Y €xovv avticTolya oto-
pikég paleg 12 ko 16, toTe 1 poprokt) palo ke
évwong petofd Tov d0o aALTOV GToLYElWV elval
peyodOtepn 1j ton pe 28.

7.16 No vroloyiotein palo evog atdpov almtov,
KkaBog kot 1) pélo evog popiov HNO.
Sxetikég atopkég palec, H:1, N:14, O:16.

7.17 6,4 g evog aepiov X katalopPfdvovv dyko
8,96 L oe STP cuvOnkec. ITowa elva 1 Tipur tng oye-
TIKNG HopLaknG palag Tov aepiov X;

7.18 Na vroloyiotei 1 ukvotnta tov CsHg (g)
oe STP ouvOrkec.
Atvovtau oL oxeTikég atopkég paleg, C:12, H:1.

7.19 Aépro A éxeL mukvotnta 2,5 g/L oe TpodTUTTEG
ouvvOnkeg. Nt UTTOAOYLOTEL 1] OYETLKT] HOPLAKT] TOV
pado.

7.20 To pbdpro evog o€ediov Tov aldTov amote-
Aeito oo N ko O pe avaroyio atopwv 1:2. Av
OXETLKY HoplakT] pala Tov o€etdiov eivon ion pe 92,
7TOL0G O TUTTOG TOV;

Aivovtou oL oxeTikég aTopikég paleg, N:14 ko O:16.
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7.21 Tlowx palo CO, mepiéyet Ttov idro apibud atod-
HwV 0ELYOVOL He QLTOV TTOL TepPLEYeTaL o€ 6,72 L
aepiov SO oe STP cuvOrkec;

YxeTikég atopikeg paleg, C:12, O:16.

7.22 Tlowog o aplBpdc Tev atdpwy vdPOYOVOL TOL
nepléxetal o€ 4,6 g toopoplakov piyparog CHy wo
C,Hy;

YxeTIkéG aTopikeg paleg, C:12, H:1.

7.23 Aépro piypa amotedeitan amd 2 mol CO, ko

4 mol N,.

a. ITowa n palo tov piypatoc;

B. Iocov oyko katahapPdaver to piypo oe STP
ovvOnkec;

Yxetikég otoptkég palec, C:12, 0:16, N:14.

7.24 Toopoprokd aépro piypo Hy kou CH, kota-

AopPaver 6yko 8,96 L oe STP.

a. Moo n péla Tov plypatog;

B. ITowog o aptBpog twv atopwy C kot H mov me-
PLEXETAL OTO PLYHO;

YxeTIKEG aTopLkEG paleg, C:12, H:1.

7.25 Aépio piypa amoteleiton amnd CO, ko Ny. To
piypo éxel palo ion pe 10 g kot katahopBavel 6yko
6,72 L oe STP cuvOnkeg.

a. ITowa n palo kaBe cvoTatiKod TOL PIYHATOG;

B. 1o mapamdve plypo tpootiBeton pia emimAéov
mocotnTa Ny, 07t0TE 0 OYKOG TOL PiypHaTOG Yi-
vetal loog pe 8,96 L oe STP. Ilowa n palo tng
eMITAEOV T0GOTNTOG TOL N,y TOL TPOCTEDNKE;

Yxetikég atopikég pdleg, C:12, O:16, N:14.

7.26 AwbBétovpe mocdtnTeg lowv palov dvo ae-
piwv A kau B pe oxetikég poprakég paleg 16 ko 64,
avtictolya. No vtoloyicere:

. 70 AOYO Twv aplOp®v TV mol,

B. 10 AOYO TV OYK®V TV S0 aepiwv oTO piypa
otig idleg ovvOnkeg mieong ko Oeppokpaciog
Ko

Y. TOV 0yko mov KatahapPdvel plypo TV agpiowv
A xau B mov éxer pala 6,4 g amd kabe cvoto-
TIKO.

7.27 Muw mocotnta aéplag xnukng évoong A
mov amtoteleital and N ko O, petprifnie oe STP
ouvOnkeg ko Ppébnke oTL éxerl palo 1,38 g, dyko
672 mL ko epiéyet 0,42 g aldrov.

a. ITowx n Tipng g oxeTikng poprakng palag Tov
aeplov A;

B. Ioieg oL mocdTNTES (08 Mol atdpwv) Tov N kot
tov O mov mepLéyovtat ota 1,38 g Tov aepiov A;

v. Na mpocdiopiotel o popLakdg THITOG TOL aEpiov
A.

EXETIKEG aTOpLKEG paleg, N:14, O:16.

7.28 'Eva amrd o VAKA e LITEPOYDYLEG OLOTN-
teg otovg 90 K mov éxouvv avakalvgbel teAevtaio
ovapépetal oG «123» e€outiag Tov HOPLAKOD TOV
TOTov TTov eivan YBa,CusOg_,. ITota eivo 1y avarho-
yio polov peta€d Tov Ba kot Tov Cu mov vrapyet
O0TO LALKO «123»;

EXETIKEG aTOpLKEG paleg, Ba:137, Cu:63,5.
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7.29 No copnAnpwbei to dudypoppa mov akolovbei:

... Np poproe HNO;  +— 2 mol HNO4 M) ... g HNO4

7.30 No cupnAnpwbei to duhypoppa mov akolovbei:

11,2 L COCl, (g) (STP)

l

M, = 99
«— ..molCcOCl, ——"" 4, gCOCI,

... Na poprax COCl,

|
! ! l
... mol Cl
A, =355

...mol C ...mol O

... Np dtopa Cl
..g0 ..gCl

... Np Gropo O

... Np Gropoa C
..gC

7.31 No cvopnmAnpwocete tov ivaka tov akolovdei. Oho coOpaTo TOL TIvaka eivat aépla.
Alvovton oL oxeTikég aTopikég paleg, N:14, C:12, O:16, S:32, H:1.

n (oe mol) m( oe g) V (L, oe STP) N (popuor)
N, 0,1
CO 5,6
SO, 8,96
2Ny

H,S
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®UANo Epyaoiag 7.1

S XETIKN LTOPIKT] Kol poprtakn palo 1

[TPATIEZA OEMATON]

A. H oyetikn atopikn pala tov Na eivon 23. Avtod onpaivel 0t 1 pélo evog atopov Na eiva:
a. 23 popég peyahiTepn atd T pdlo evog atopo 12C.
B. 23 popég peyaddtepn atd To 1/12 g pédlag evog atopov L2C.
No emAé€ete T cwoth amtdvtnor. Na aitloAoynoete TNV amdvtnon oog.

B. To &topo evog otoiyeiov X éxet péla 3 gopéc peyadtrepn amd to &ropo 2C. To A, tov X eivau:
o. 13
B. 36

No emAé€ete T cwotn amtdvtnor). Na aitioAoynoete TNV oatdvtnon oog.

I. 'Eva otouyeio éxel oxetikr) atopkn) palo A; = 16 ko oxetikn poprakn pala M, = 48. To otoryeio avtd
elvoe:

Of. LOVOXTOMLKO

B. dixtoptkd

Y. TPLATOHLKO

No emiAé€ete T cwoth amtdvtnor. Na aitloAoynoete TNV amtdvtnon oog.

E. No vmoloyiotel 1) oxetikr] poplokn) AL TOL POOPOPLKOD 0EEOC.
Yxetucég atopukég paleg, H:1, P:31, O:16.
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®UANo Epyaoiag 7.2

S XETIKN OLTOPLKT] KOl HOPLaKn p&lor 2

[TPATIEZA OEMATON]

A. H oyetikn atopkn pala tov alwtov (N) eivar 14. Avtd onpaivel 0Tt n palo evog atdpov aldtou eivat:
a. 14 opég peyaldtepn oo T pélo evog atopon 12C.
B. 14 popég peyalitepn autd To 1/12 g pédlag evog atopov L2C.
No emiAé€ete T cwoth amtdvtnor. Na altloAoynoete TNV amtdvtnon oog.

B. To &topo evog otoiyeiov X éxet péla 2 gopéc peyadirepn amd to &ropo 2C. To A, tov X eivau:
o. 12
B. 18
Y- 24

Na emé€ete ) cwotr amavinon. Na aitioloynoete tnv atdvtnon 6og.

I'. H oyxetkn poprokn pala (Mr) ™G XNHKNG évwong N,O, eivan 108. Av yvwpilloUvpe TIG OXETIKEG ATOHLKEG
palec Ap(N) = 14 xar A; (O) = 16, va Tpoodioplotei To x 6T0 popLokd TOTO TNG EVWOoTG.

A. Na vroloyiotel  oxetikn poplok pala Tov pwo@oplkot aceatiov.
YxeTuég atoptkég palec, Ca:40, P:31, O:16.
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®UANo Epyaoiag 7.3

Mole 1
[TPATIEZA OEMATON]

A. 4 mol popiwv CH, mepiéxovv:
o. 4 popo B. 4- Np Gropa Y. 4 - Nj popla

No emAé€ete T cwoth amtdvtnor. Na altloAoynoete TNV amdvtnon oog.

B. 2 mol popiwv H,S ammote odvtal cuvoAlkd amo:
o. 2 popux B. 2 - Np Gropa Y. 2 Nj popa

Noa emé€ete T cwotr amavinon. Na aitioAoynoete Tnv atdvtnon 6og.

I'. Na yopoktnploete T TApAKAT® TPOTACELS WG 0woTéG (X) 1) AavBaopéveg (A).

a. 1 mol popiwv O, éxer pala 32 g [ A (0) = 16].

B. 1molH, éxeipéla2g [A (H)=1].

y. 1 mol H, mepiéxer 2 &ropa vdpoyodvou.

8. 2 mol NH; mepiéxovv ico aptOpo popiwv pe avtdv o mepiéxetan oe 2 mol NO.
e. XZe 4 mol H,CO3 mepiéxovtan cuvolikd 12 dropa o€vyovou.

ot. 1 mol popiwv HyO amoteAeitan cuvolikd amd 3 - Ny dtopa.
€. 1 mol H,0 mepiéyet 12,04 - 103 &ropa v8poydvouv.

1 mol popiwv SO, amotereitan cuVOALKE ad 3 - Np Gtopa.

A. Atvovton 4 mol SOs.
a. [Towx n pala tng mocoTNTAS ALUTHGS;
B. ITooa popra SO5 epiLéyet;
v. Iloca &ropa S ko moéca dropa O mepiéxet;

YxeTucég atopkég paleg, S:32, O:16.
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®UANo Epyaciag 7.4

Mole 2
[TPATIEZA OEMATON]

A. 1 mol popiwv NH; amoteAeitar cuvoAlikd amo:
o. 4 popua B. 4 - N Gropo Y. 4 - Nj popla
No emAé€ete T cwoth amtdvtnor. Na aitiohoynoete TNV amdvtnon oog.

B. Na yopoktnpioete T Tapak&T® TPOTACELS WG 0WoTéG (X) 1) AavBacpéveg (A).

. Xe 5 mol HyO mepiéyovrtar 10 mol atopwv vdpoyodvov.

1 mol C,H¢ mepiéxet 6 &topa vdpoyodvou.

B.
y. 1 mol yAvkolng (CcH ,00) mepiéxer 12 - Ny dtopa vdpoyodvou.
6. 2 mol CO, mepiéyovv 2 - Ny popio.

e. 1 mol popiwv CO, mepiéxel amd 3 - Ny dropa o€vyovov.

ot. 1 mol NH; mepiéyel 3 - Ny dropa vdpoyovov.

C. Xe 2 mol CH, mepiéxetan icog aptOpog popiev pe 1 mol HNO;.

n. Zto 1 mol NH; mepiéyovtar cuvolikd 4 - Ny Gtopa.

I'. Aivovton 68 g NHs.
o. Xe mooca mol NH; avtiotolyel ) mosotnta avt;
B. IToco popia NH; mepiéyet;
y. [Iéca dropa N ko oo dropa H mepiéxet;
Y XeTIKEG aTOpLKEG paleg, N:14, H:1.
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®UANo Epyaoiag 7.5

I'poppopoprakog 6ykog
[TPAITIEZA ©EMATON]

A. No YopokTnpiloeTe TIG TOPAKAT® TPOTAGELS WG 6WOTES (2) 1) AavBaopéveg (A).

o.

OT.

1 mol omowasdrjmote Ynuikng ovsing ot pdtumeg ovvOnkeg (STP) éxer dyko 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, mepiéyouvv meplocotepa poplo ard 2 L aéprag NH; otig idieg ovv-
Onkeg mieong ko Beppokpaciog.

1L O, (g) mepiéxel meprocodTepa popia am’ 6tL 1 LN, (g) , otig idteg ovvOrikeg P, T.
2 mol omolovdnmote aepiov oe STP, katalopfdvovv dyko 2 L.

1 L aepiov H, mepiéyel mepiocotepa popia amo 1 L aepiov HCI oe idieg ouvOnkeg
nieong ko Oeppoxpaciog.

1L aepiov CO, mepiéxel mepiocotepa popia amd 1 L aéprag NH; o€ idieg ouvOnkeg
nieong ko Oeppokpaciog.

B. Aivovtaui 6,8 g H,S (g).

a. e mooo mol avtioTolyel  TOoOTNTA QLUTH);

B. ITooa popro HyS mepiéxet;

y- Iocov oyko kataropPavel oe STP cuvOnkeg;

d. ITéoca dropo H ko mooo dtopar S mepiéyet;

Yxetikég atopkég paleg, H:1, S:32.
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®UANo Epyaoiag 7.6

Mole: mpofAinpa 1
[TPATIEZA OEMATON]

Aivovtou 4,48 L NH; (g) oe STP cuvOrjkeg. N vtodoyiotodv:
o. H mocotnta tng NH; (og mol).
B. O apBpog Twv popiwv tng NHa.
y. H pado tng NHs.
6. O apBuog twv atopwy H kot o apBpog tov atopwv N.
€. H palo tov H ko 1 palo tov N.
ot. O oykog tov H,S (g) oe STP mov éxer Tnv idtx palor pe avtov tng NHs.
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®UANo Epyaciag 7.7

Mole: mpofAinpa 2
[TPATIEZA OEMATON]

Aivovtou 4,48 L CO, (g) oe STP cuvOrkec. Na vtoloyiotovv:
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 towv atopey O.
e. H palo tov C ko 1 pala tov O.

ot. H palo tov SO5(g) mov éxet tov idio 0yko oe STP pe avtov tov CO,,.
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®UANo Epyaciag 7.8

Mole: mpofAinpa 3
[TPATIEZA OEMATON]

Aépro piypo amoteAeitan amd CO, (g) ko CHy (g). To piypo éxel palo 6 g ko katadopPavel oyko 4,48 L, oe
STP cuvOnkec. ITowx n palo k&be cvoTaTKO GTO piypa
YxeTikég atopikeg paleg, C:12, O:16, H:1.
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoto 7

7.1 B 7.21 m(CO,) =19,8 g
7.2 8 7.22 N (H) = N, drtopa
7.3 o 7.23 . m=200g B. V=134,4L
7.4 y 724 a. m=3,6g B. N(C)=0,2- N, dropa xar
7.5 y N(H)=1,2- N, dropa
7.6 y 7.25 . m(CO,) =4,4g,xw m(N,) =5,6g
o B. m(N;)=28g
' n(A) V(A)
7.8 o 726 0. —— =4 Pp. —= =4 y. V=11,2L
n(B) vV (B)
U @ 7.27 o 46 B.0,3 xkar 0,6 y. NO,
4l 7 7.28 548:381
711« 7.29 2 N, popio HNO,, 128 g HNO,
7.12 & 2molH, 2molN, 6 molO
7.13 y 2 Ny bropar H, 2 Np éropar N, 6 Ny dropo O
2gH, 28gN, 9%6g0O
7.14 «

7.30 0,5 N, popia COCl,, 0,5 mol COCL,, 49,5 g COCl,
0,5mol C, 0,5mol O, 1molCl
0,5 N, atopa C, 0,5 Ny dropo O, 1 Np dropa Cl

7.15 a.-%, B.-2, y.-%, 6.-A, &.-3, ot.-A, C.-A, n.-X, 0.-Z,
-3, woe-X, 18-

7.16 m,(N) =2,33-10 g xau 6gC, 8g0, 355gCl

m; (HNO;) = 1,05 - 107% g BAéne epappoyy 7.5 —

7.17 n = 8,96/22,4 = 0,4 mol é&pa n(cemol) | m(oeg)| V(L oeSTP) | N (popiar)
M, (X) = 6,4/0,4 = 16 N, 0,1 2,8 2,24 0,1-N,
7.18 M, (CsHg) = 44 &po p = 44/22,4 = 1,96 g/L co 0.2 5.6 448 0,2- N,
7.19 M, (A) =2,5-22,4 =56 PAéne evotnra 7.8 SO, 0,4 32 8,96 0,4 N,
7.20 NXOZX (x = 2) é(pO( N204 st 2 68 44,8 2 . NA
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Anavtioelg - Aboelg ota POAAa Epyaciog

KepaAloto 7
®0Ao Epyaoiag 7.1 ®OAMo Epyaoiag 7.4
A. B. BMéme oyxéon (7.2) A. B. To éva popio éxet 4 ATopa GLVOALKA.
B. B. Epoappolovpe tn oxéon (7.2) B. o.-Z, B.-A, y.-X, 8., e-A o1.-X, C.-A, -2
I. y. M,=x-A, I. o.4, B. 4- Ny, y. 4N, éropa N ko 12 - N dropo H
A. 4
E. 98 ®OAMo Epyaoioag 7.5

A. oA, BZ, y-A 8-A, e-A, ot-A, C-A

®OAAo Epyacioag 7.2 B. . 02, B. 0,2-N,, y.448L, 6. 0,4- N, dropo H xou
A. B. BMAéme oyéon (7.2) 0,2 N, aropa S
I]i. Z Egpappolovpe ) oxéon (7.2) B6Ao Epyaoiac 7.6
A. 310 .02, B.0,2-N,, y.34g, 6.0,6 Ny aropo H ko

0,2 - Ny dtopa N, €. 0,6 gHxar2,8gN, o71.4,48L

®OAAo E tag 7.3
vAlo Epyaciog ®OAMo Epyaosiag 7.7

A. y. Ilpokbmtel amd tov opiopd tov mol. .02 B.0,2-Ny, y.88g 8. 0,2-N, &ropo C xau
B. y. IlpokoOmrtel amd tov opiopd tov mol. 0,4-N, dropa O, £.24gCxo64g0, ot.16g

. a-2 B.-2 y.-A 8.3 &-A, ot-% C-A n.-2

A. a.320g, B. 4-N,, ®OAMo Epyaoiag 7.8

V. 4- Ny dropa S ko 12 - Ny atopo O 44 g CO, ko 1,6 g CH,






O vopog Boyle: T pic
GUYKEKPLUEVT) TOCOTNTA
(nmol) evog aepiov moUL
PBpioketow o otobepn
Beppokpacia, o oykog (V)
ov  kotahopPaver  elval
AVTLOTPOPWG OVAAOYOG TNG
ntieong (P) mov éxel.

O vopog Charles: T pio
GUYKEKPLUEVT) TOCOTNTA
(nmol) evog aepiov mov
Bploketow vmd  otabepr
ntieomn, o dykog (V) mov xa-
talopPavel eivar avaAoyog
g amoélvtng  Beppokpa-
oiag tov (T).

O vopog Gay-Lussac: T
ploe  ovykekpyévn  m000o-
mrta (nmol) evég aepiov
mov Ppioketar oe doxeio
otabepov dykov 1 micon (P)
OV aoKeL €va aépLo elva
avaAoyn NG  oItOALTNG
Oeppokpaociog (T).

Kepdharo 8

Kataotatikn e§ilowon Twv
(Lbavikwv) agplwv

8.1 Kataotatikn e§iowon: Nevika

Eidape oto mponyodpevo pabnpa mwg propode vo LITOAOYICOUHE TOV OYKO
evog aepiov (1) kai aepilov piypatog ov Ppicketar oe STP cuvOnikeg. Ko av ot
ouvvOnkeg dev eivon STP;

Oewpolpe TocdTNTA 0eplov ov Ppicketal oe doxeio dykov V vmd mieon P ko
ot (oamdrutn) Beppoxpacia T = (0 + 273) K (6rov 0 1) Oeppokposio oe fobpoig
KeAloiov). Ioyter n oxéon:

‘p-V=n-R-T] (8.1)

Sty e€icwon avtn 1 tieon peTpatal o atm, 6 6ykog o€ L ko 1 artdAvTn Oep-
poxpaocio (T) oe K (Kelvin). H atdoAdvtr Oeppokpacio tpokdmtel amd th cuv-
Oiopévn Beppoxpacio pe féon ) oxéon: T = (6 +273) K. H R eivon pio ot
Oepd mov ovopdletal ToyKOGHIO oTaBepd TV WOAVIKOV aeplwV Kol Toipvel

TNV TIUN:
atm-L

mol-K

R =0,082

H xatactatikn e€lowon meprypdpel TARPOG pia deSOUEVH) KATAROTAGT €VOG
EPLOL KaL YLt TO AOYO QUTO OVAPEPETOL WG KATAOTATLKT e€lowon Twv do-
VIKOV 0EPLmdV, CUMITUKVOVEL OE TPELG TPOTYOVHEVOLS VOpOUS TNnG Puotkrig (To
vopo tov Boyle, To vopo tov Charles kot To vopo Gay-Lussac) kaBag kat tnv
vnoBeomn Tov Avogadro.

H xatactatikn e€iocwomn toyxdel emokplPog yio Tor AeyOpHevo lOaVIKA o pLoe Tov
OTNV TTPAYHATIKOTN T elvat Eva OewpnTikOd HOVTELD oEPLV KL OXL Yot TTPOLY-
Hotd aéplo. To oéplar Tov LITAKOVOVV GTNV KATACTATLKT) LG MOT), YL OTTOLO-

209
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dfmote Tiun mtieong ko Oeppokpaciog, ovopdlovral Wavikd aépio. To mepilo-
oOTEPU QEPLA, KATW OTTO GLVONKEG OXETIKA XOPNATG TTieong kot LYNANG Oep-
HOKPAG NG LTTAKOVOLV e LKAVOTTOLNTIKT ok pifela oTnv Kartaotatiky e€icwaon.
3TNV TepInTon OPWS TOL TO AEPLO EVPLOKETAL KOVTA 0TLS cLVONKEG LYpOTTOiN-
ong tov (xapnAég Oeppokpacieg Kot LYNAEC TECELS) TTOPATHPOVVTOL CHOVTL-
KEQ ITOKALGELG TOGO ATTO TNV KATAOTATLKT e€lcwoTn 0G0 KoL amd TOVG VOHOUG
TV oeplwv.

H otaBepd R propei vo viroloyiotel wg e€ng: Oswpovpe 1 mol evog (1davikod
aepiov) oe mpoTLTTEG cLVOTKEG, dNAadr) oe mieon P = 1atm ko oe Oeppokpo-
ol 0 =0°C =273 K. Eé¢povpe toTe O0TL Vp, = 22,4 L. Emopévwg:

p-V latm-224L atm-L
= 0,082

R = =
n-T 1mol-273K mol-K

Epappoyn 8.1

Ye doxeilo oykov 8,2L kau Oeppokpaciog 527 °C, eitchyovtor 2mol O,. I1oon
nieon aockel To o&vyovo oto doyelo;
Aivetou: R = 0,082 22

mol-K

Aton

Me Béon tnv kataotatikn e€icwon Tov agpiov, EXOupE:

(V=8,2L, n=2mol, T =527 + 273 = 800 K):
p-V=n-R-T

atm-L

- 800K

n-R-T 2mol - 0,082

mol -

\%4 8,2L

= 16 atm

p:
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8.2 YTOoAOylopOg TTUKVOTNTOG EVOG aEPLOV.

Mrmopolpe var LITOAOYiGOLpE TNV TLKVOTNTA £VOG aeplov pe Paon v KaTa-
otatikn e€lowon TV aeplwv:

p-V=n-R-T
m
p.Vzm.R.T
m R-T
P=Y M g/mol
R-T
P=P'm
_ P Emol A;r_g; mol (8.2)

8.3 YmoAoylopog M, agpiov.

Mmopoipe var LTTOAOYIGOUHE TNV GXETLKT] popLokn pala (Mr) evog aeplov pe
Baon v xatactatikn e€icwon Twv aepiwv:

p-V=n-R-T
m
p.Vzm.R.T
m-R-T
' -V g/mol ®.3)
-R-T
r:ﬁ (8:4)

8.4 Kataotatikn eiowon o€ yiypoata agpiwv.

v mepintwon (1Wavikov) piypatog aepiwv 1 Kataotatiky eEicwon éxeL wg
egng:

p-V=ny-R-T (8.5)
Omov: ngy = ny + ny + ... 1 LVOALKY ToocdTNTA (€ mol) Tov aepiov piyparog,
V 0 6yKog mov katalapPavel To agplo piypa kot P 1) oAk mtieoT Twv agplov
TOL piypOTOG.
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NAvpéva Mapadeiypata

IMopaderypa 8.1

[TocotnTa aepiov X elocdyetan oe doyelo pe épforo apyikod dykov Vi oe Oep-
pokpooio T aockel mieon P. Méow tov euforov 4mlacialovpe tnv Tieon Tov
aepiov Vo otabepr) Beppokpacia. O véog 6ykog Ba eivar icog pe:

a V,=V;

B. V,=4-V,
v. Vo=2-V;
6. V,=0,25-V;

Na cutiohoyrjoete v emAoyn cog.
Avon

[loe TNV apy Lkt KoL TNV TEALKT KATAGTAGT) TOV aeplov LoXDOLV, AVTIGTOLY L

pl . ‘/1 = n . R . T
Ao Tig dV0 avTég eELOWOTELS, TTPOKDITEL:
P2 - V2 =n-R-T
p1-Vi=p2- Vs

V. VoV
V2=P1 1=P1 1N

D2 4-p 4

JwoTh emAOYT, ETOPEVKGS, elvat 1) d.

HMopaderypa 8.2

Ye doyelo oykov V etodyovtan 0,4 mol O,. Ze éva dAro doxeio dykov 2V eloi-
yovtau 0,2 mol N,. Na vitoloyicete To AOyo TV MECEWV TOV aepiwv oTa d0O
doxeia, av avta Ppickovron atnv idia Beppokpacio.

Aton
Me Béon tnv kataotatikn e€icwon ota dvo doyeiax O, Exoupe:
p-V=n-R-T

Me dwxipeon katd péAn TV eElodoe®V TPOKOTTEL:
p2-2-V=n2-R-T

no_m
2py  my
o 2-04

4
P2 0,2
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‘ Hopdaderypa 8.3

ITocotnta aepiov pe Too XH, Soxetedetan oe éva Soyeio oykov 30 L xaun tpo-
Kohel ad€Enon tng palog tov doxeiov katd 16 g otovg 27 °C ko o€ mtieom 0,82 atm.
No vtoAoyloToOV:

o. 1) OXETIKT poplokn péla Tov aeplov Ko

B. n oxetkn atopikn palo Tov ororyeiov X.

Aivovtow: R =0,082atm-L-mol™- K™ xar A, (H) =1
Adbon

a. Me Baon tnv xatactatikn e€lcwor, éxoupe:

p-V=n-R-T
m
p-Vzm-R-T
m-R-T  16-0,082- (273 + 27)
T Vg/mol 0,82 - 30 )

B. Eotw A, (X) = x. Ioyteu:

M (XHy) =1-x+4-1=16

x =12

‘ Hopaderypa 8.4

310 doyxeio Tov duTAavol oyNHATOC 1) aTPOPLY Y elvat apyLkd kAewoth. H apt-
otepn QLaAn éxel 0yko Vi = 16 L wou mepiéyel N, (g) oe mieon P; = 2atm, evo

@ N PLaAn oo Se&ud €xel 6yko Vo = 2L mepiéxer O, (g) oe mieon P, = 11 atm. Na
vmoAoyioete TNV OAKN Ttieon peTd To Gvolypa Tng oTpopLyyas. O 6ykog Tov
ocwAfva ov cLvdEeL TG OV0 PLaleg Bewpeitor apeAntéog.

Avon
Ipayovpe TIG KaTaoTaTIKEG EELOMOELS Yo TNV apLoTtept, T de€id eLoAn (pLv
TO GVOLYHQ TNG OTPOPLYYNG) KOL YLOL TT) GUVOALKT) PLOAT] HETX TO AVOLYHOL TG
oTPOPLYYOG:

pr-Vi=n-R-T (1)
pr-2-Voa=ny-R-T (2)

Por - (Vi+Vy)=(ny+ny)-R-T 3)
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Amo 11 e€lodoelg (1) kan (2) Tpokbmrovy:

P Vi
= 4
MERT (4)
p2- Vo
T RT (%)

Avtikabiotdvrtog Tig oxéoelg (4) kan (5) otn oxéon (3), Tpoklmrel:

P1‘V1+P2'V2
R-T R-T

Po}\'(Vl+V2):( )‘R'T=P1'V1+P2'V2

Pl'V1+P2'V2 2:-16+11-2
Pox = = atm = 3 atm
V1+V2 16 + 2

Mopaderypa 8.5

Ye doyxeio Oeppokpaciog 127 °C eiodyovron 288 g piypatog O, kot Ny, To omoio
mepLeExel Ta Ovo aépla oe avaroyior mol 1 : 4 avtioToiywg. Av To pPiypa ovtd
aokel mieon 16,4 atm, vo vtodoyloete:

. moca mol oo k&Be aéplo mepLéEXeL TO Piypa Kot
B. Tov oyko tov doyxeiov.
Aivovtar: R =0,082atm-L-mol™-K™1, A.(0) =16 xou A, (N) = 14

Aton
o. Eotw 01t T0 piypa aoteeiton omrd x mol O, kot 4x mol Ny,

m (02) tm (NZ) = My
32x + 28 - 4x = 288
x=2
Apa to piypo amotedeitar amd 2 mol O, kot 8 mol No.

B. Ano v kataoctatikn eficwon tv (WBavik®v) aepiov ylia To piypo o
€Y OVE:

p-V=nyp- -R-T

noy R+ T 2+8)-0,082-(127 + 273
V= oA :( ) ( )LZZOL
p 16,4
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Epwtnosig - Aoknoelg - NpoBAnpata

8.1 H tyn g maykdéopoag otabepds twv dovi-
kov aegpiwv (R) e€optdror:

o. oo TN QUoT TOV agpiv

B. amd N Beppokpacio Twv aepiwv

Y. Ao TNV Mieon TV aeplwv

6. o6 v mieon ko T Oeppokpacio TV aepiwv
e. dev eEapTatal amd KOVEVH TOXPAYOVTOL

8.2 Av Beppavoupe moodTNTO oepiov LITO GTO-
Oepn) mieomn, n TUKVOTNHTA TOL dEPlOL:

o. Oa avEndel

B. Bo eAatTwOel

y. O¢ O petoPAnOet

5. dev pmopotpe va yvwpilovpe

8.3 O Aodyog tov dykov pag mocodtnrag CH, o

STP cuvbrkeg mpog tov 6yko 1mol H, emiong oe

STP cvvBnkeg toovTON pie:

. TO AOYO TV OYETIKOV HOPLOXK®OV HOL®OV TV OO
aeplwv

B. tn otabepd Tov Avogadro

Y. tov apbpd mov ekppdler v mocodtnTR (O€
mol) tov CH,

5. tov apOpd mov ekppdlel v moocotnta (o€
mol) tov H,

8.4 TlocotnTa aepiov Ppicketon oe doyeio pe ép-
Boro apyikod o6ykov Vi otovg 273K omote aokel
nieon P;. Av pe petaxivinon tov epfoiov 1 mi-
eon oto doyelo yivel Py vtd otabepr) Oeppokpacia,
motog Oa eivon o véog dykog (V) tov doyeiov;

Py - Py Vi Py
v B
P -V s
Y Tp " PP,

8.5 Towx artd tar mapakdtw Levyn aepiov eivor
duvatd va €xovv ouyxpovwg tnv da palo, tnv
O mieon, Tov dto dyko kot Tnv idia Beppokpor-
olag

Atvovton ot atopkég paleg twv otolyeiwv: C:12,
H:1, O:16, N:14.

o. CO, xan CO
B. CH, xou O,
y. N, ko CO

6. CO, xou C3Hg

8.6 O ywpog (A) dykov V mepiéxer H, mieong P,
okvotnTag p kot Beppokpaciog T, evd 0 xOPOG
(B) eivou kevog. To cvotnua eivo Beppikd pove-
pévo.

— A

/////////////////////////////////////////////////////////

Av tpafn€ovpe to didppaypa A, To Hy tedikd Oo
QUTOKTNOEL:

o. mieon P/2, Oeppoxpacio T kot mokvoTnta 2p
B. mieon P/2, Beppokpoacio T ko TokvotnTa p

Y. mieon 2P, Beppokpacia T kot TokvoTnta p/2
d. mieon P/2, Beppoxpaocio T ko tukvotnTo p/2
E3

. mieon P, Beppokpacio T/2 ko mokvotnto p/2

8.7 Na yopaxtnpicete TIC TPOTACELS TOV AKO-

AovBovv wg cwaoTtég (X) 1) OXL.

. Av av€NooLpE TOV OYKO OPLOHEVNG TTOCOTNTOG
aepiov datnpaivtog tn Beppokpacio Tov oTo-
Bepn, ) mieon Tov B avEnOet.

B. Av avEnoovpe tn Oeppokpacio T oplopévng
ToooTNTHG oeplov datnpidvtoag otabepd Tov
0YKO ToU, 1) Ttieon] Tov Bar ovEnOel.

y. Avavénoovpe  Oeppokpacio T oplopévng mo-
ooTNnTag aepiov datnpwvag otabepn Tnv mi-
€01 TOV, 0 OYKOG TOL Ot petwOet.

5. Av Sdimhaoi&koovpe TOV OYKO OPLOHEVNG TTOCO-
nTag evog aepiov pe otabepr tn Oeppokpacio,
1 mieor) Tov Ba SimAaclacTel.

e. Av Sumhaol&covpe TOV OYKO OPLOHEVNG TTOCO-
TG evog aepiov dratnpovrag tn Oeppokpo-
olo otabepn, n tieon Tov Ba durthacraoTel.

ot. Me v mpocsOnkn mocotntag aepiov CO, o
doyeio otabepob dykov mov mepiéyel aépto CO
untd otabepr) Beppokpacia, avEdvetal 1 mieon
OV OLOKELTAL OTA TOLYWHATA TOL doyelov.
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8.8 e 4 dpowa doyeia A, B, T ko A mepiéyovron
avtictoya T aépix NO, O,, NO, ko N,O4 xo
ackovv TV o tieon otnv ida Beppokpacio. No
Srxta€ete T Soyelo LTE KATR GELPE LEXVOpEVTG
palog Tov aeplov TOL TEPLEXOLVY. ZYETIKES CLTOHL-
Kég paleg, O:16, N:14.

8.9 ¢ 4 6powa doyeia A, B, T’ ko A mepiéyovron
avtioctolya 4g NO, 4g N,, 4g O, ko 4 g NO, otnv
dwx Oeppokpacio. Na diatdéete o 4 avtd doyela
KOTA GELpA LEAVOpEVNC TTLEGTC TTOL (LOKEL TO Oé-
PLO TTOV TIEPLEXETUL G~ QUTA.

Alvovtal oL oxeTIkéG ATOHLKEG HALEG TWV OTOL-
xelwv, N:14, O:16.

8.10 >e mieon 1 atm kou Oeppoxpaoio 227 °C i sto-
kvotnta tov CHy elvan p; eveo oe mieon 2 atm ko
Oeppoxpacio 273 °C eivor py. Av p elval 1 TLKVO-
mnta tov CHy oe STP, va katatdgete TIg mTUKVOTH-
TEG P, P1 KL Py KATA tOEOLOX TLUN.

8.11 Aoyeio 6ykov 82 L xau Oeppoxpaciag 127 °C
mepLExeL moooOTNTA aepiov X (Mr = 40). Av n mtieon
oto doyelo eivar ion pe 4 atm, vo vtoAoyicete N
palo tov aepiov X oto doyeio.

Atvetow: R =0,082atm-L-mol ! -K!

8.12 Ioopopiaxd aépro piypa CO, wou N, éxel

paCo 36 g.

. Noa vroloyicete ) pala kabevog cLOTATIKOD
TOUL piypOTOG.

B. Na vroloyicete TOV 0YKO TOL PiYHATOG GTOUG
27 °C xou o¢ mieomn 0,82 atm.

Aivetar: R = 0,082atm-L-mol™!-K™! ko oyetikég
atopkég padeg, C:12, 0:16, N:14.

8.13 e éva doyeio otabepo dykov 16,4 L eioéryo-

vt 16 g o€vyovov oe Beppoxpacia 27 °C. Na vmo-

Moyioete:

o. TV mieon oto doyelo.

B. v péla tov CO, mov mpémel va elooyOetl emt-
nAéov oto doyelo vtd otabepr) Oeppokpacio,
WOTE 1) Tieot] TOL va UTAACLAGTEL.

Aivetan: R = 0,082atm-L-mol ! K1 ko oyetikég
atopkég paleg, C:12, O:16.

8.14 Aépio piypa Hy ko Ny, eivan ioopoprokd ko

exeL pala 12 g.

a. Yrmoloyiote tnv mocotnta(ce mol) ko T palo
ToL k&Be GLOTATLKOV TOL aepiov AVLTOV Piypo-
TOG.

B. To plypa avtd ewohyetan oe éva doyeio A ko
ookel wieon 0,82 atm o Oeppokpacia 47 °C. I16-
00¢ elvat 0 0ykog Tov doyeiov A;

ExeTikég atopkég palec, H:1, N:14.

8.15 Xto mapakdtw oynipo diveton 1 ypopikt mo-
paotoct Tov OYkov evog aepiov A, oe STP cuvbn)-
KEG, O OLVAPTNOT pe TN Pala Tov.

7

V (L),

2241 -------memmmns

800 m(g)

a. Na vroloyloete T GXeTIKT poplokn) palo Tov
aepiov A.

B. IToog Ba rTary 0 6YKOG TOGATNTAG TOV LOLOVL Ole-
piov palog 800 g oe mieon 1,64 atm kou Oeppro-
kpaoio 27 °C;

Y. Av givou emtiong yvwoto OTL TO HOPLO TOL Oe-
plov aoteAeitol od évor ATOpO S Kol Ay VwoTo
appod atopwv O, molog eival 0 popLakdg Tov
TOTOG;

Aivovtow: R = 0,082 atm-L-mol ! - K1 xou OXETL-
K€ aTopLKéS paleg, S:32, O:16.
8.16 Nou vroloyicete:

o. ToV 0Yko 1oL kataAapPfavouvv 5,6 g CO:
i. o0& STP ovvOnkeg,

ii. oe Oeppokpacia  227°C ko Tieon
380 mmHg (1atm = 760 mmHg).
B. v mukvotnta Tov CO:
i. oe STP ocvvOnkeg,
ii. oe Oeppokpacia 227°C ko Tieon
380 mmHg
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Y. tov apldpd popiwv mov mepiéyovtal oe 4,1L
CO petpnpéva oe Oeppokpacio 227 °C ko tieon
380 mmHg.

Atvovtow: R = 0,082atm-L-mol 1 - K1 xau OXETL-
KEG aTopLKéC paleg, C:12, O:16.

8.17 Opwopévn mocotntae CO,(g) €xer Oyko
600 mL oe mieon 4,1atm ko Oeppoxpacio 27 °C.
Noa vrroAoyieBoov:

o. Hpalo tov CO, xa tnv mosdtnta Tou dvlpaka
(oe mol) mov mepLéxeTo GTNV TOCOHTNTA QLT
tov CO,,

B. O 6ykog mov katalapPdvel n TOPATAVE® TOGO-
mta tov CO, oe STP cuvOnkeg ko

y. H mokvornta tov CO,

i. oe STP ovvOrkeg ko
ii. oe mieon 4,1 atm kou Oeppoxpacio 27 °C.

Atvovtar: R = 0,082atm-L-mol™!-K™! xou CXETL-
KEG aTopLkéC paleg, C:12, O:16.

8.18 H vitpoyAvkepivn eivar éva vypd evaicOnto
ota KTUTHpaTe, KabOg ekpriyvuTal GOHQ®V e
mv e€icwon:

()

YvAloyn aepiwv

4C3H5(NO;)5 (1) —
6N, (g) + 12CO,(g) + O, (g) + 10H,0 ()

Na vrtoAoyicete Tov OYKO T®V aEePlwV TOL TPOKL-
ntovv oe Oeppokpacia 27 °C ko o€ tieon 2 atm otd
v éxpnén 2,27 g vitpoyAvkepivng.
Atvovtar: R = 0,082atm-L-mol ! K™ xau OXETL-
KéG aTopLké paleg, C:12, H:1, O:16.

8.19 To vitpikd appdVIo givan éva GLGTATIKO TV
MITOGPATOV TTOL PITopel Vo SLLGTTOGTEL EXPTKTLKA
oOpPVa pe TNV e€lowaor:

2NH4NO;(s) — 2N, (g) + O, (g) + 4H,0(g)

a. [Tow palo and kabévo amd to mpoiovta Bo
oxnpartiotel oo tn dikomaon 160 g NH,NO,;

B. Mo paloa NH4NO; pémel va Siaomactel o Te
va oxnpatictoovv 36 g H,O;

v. Iowog 0 0ykog OAWV TV TPOIdVTWV G Tieon
1 atm ko Oeppokpacia 127 °C;

Aivovtaw: R = 0,082atm-L-mol ™' -K™! xou oyeti-
KéG atopkég palec, N:14, O:16, H:1.

Métpnon agpiwv

e

(B)
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®UANo Epyaoiag 8.1

Koataotatikn eicwon 1

[TPATIEZA @EMATON]

A. T dvo aépra A ko B mov Bpiokovtan oe idieg cuvOnkeg Beppokpaciog ko mieong kat €xovv oykouvg Vy
ko Vg kot aptBpd mol ny xou ng avtiotouya, oy veL:

aE:n_A BEZE Y'VA'VB:nA'nB
" Vg np "V na

No emAé€ete T cwoth amtdvtnor. Na altlo Aoynoete TNV amtdvtnon oog.

B. Av dutAacldoovpe TOV OYKO OPLOPEVNG TTOGOTNTOG £VOG aepiov pe atadepr) tn Beppokpacia, i tieot) Tov
Ba duthaciaotel. 2wotd 1) AavBaopévo;

I'. ITocotnta CO, (g) Ppicketon oe doxeio Oykov 8,2 L vmd mieon 3 atm otovg 27 °C.

a. IToca mol CO, Bpickovron oo doxeio;
. Iowx n paloe tov;
Aivovtar: R =0,082atm-L-mol ' -K™ kou oyetikég atopikég paleg, C:12, O:16.
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®UANo Epyaoiag 8.2

Koataotatikn eicowon 2

[TPATIEZA @EMATON]

[Tocotnta CO, (g) palag 8,8 g Ppicketon oe kAewoto doxeio. H mieon oto doyeio eivon 8,2 atm kou 1 Oeppo-
kpooio 27 “C. Na vitodoyisOodv:

a. O oykog Tov doyeiov.
B. H mieon oto doxeio av oe avtod etcayBovv emmAéov 17,6 g CO, (g) vtoé otabepny Oeppokpacia.

y. Hmukvomnta tov CO,:

i. oe STP ouvOnkec.
ii. oe mieon 4,1 atm xou Oeppokpacio 27 °C.

Aivovton: R =0,082atm-L-mol ' -K™! xou oyetikég atopixéc palec, C:12, 0:16.
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoto 8

8.1 ¢ 8.11 400 g

82 f 8.12 . 222g CO, kot 14g Ny, 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,, f. 25,6 L
85y 8.15 a. 80, B. 150L, y. SO;

8.6 & 8.16 o i. 4,48L, ii. 164L, P.i. 1,25 g/L, ii. 0,34 g/L

8.7 a.-A, B.-3, y.-A, 8.-A, &.-A ot.-3 ¥-0,05- Ny

8.8 A,B,T,A 8.17 o.4,4g 0,1 P. 448L, y.i. 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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Anavtioelg - Aboelg ota POAAa Epyaciog

KepaAoto 8
®vALo Epyaociag 8.1 ®OAMo Epyaoiag 8.2
A. o. o. 0,6L
B. Ad&Bog B. 24,6atm

I'. o. 1mol, B.44g y. i.1,96 g/L, ii. 7,33 g/L






AvVo 1) meploocdTEp SLaAD-
pota {oyopng tng idog ou-
YKEVTPWOTG €xouv TNV idLa
aKpLPOG «yAUKOTNTO» Kot
ave€aptnTa amd Tov OYKo
TOUG.

Kepdharo 9

JUYKEVTPWON SLOAVPATWY

9.1 Tuieival ouykEvTpwan SLOAVPATOG;

Onwg avapépope 6to 1° Ke@AAALO, LITAPYOLV SLEAPYOPOL TPOTTOL [E TOVG OTTOi-
OUG WITOPODVHE VO EKPPACOVHE TNV TEPLEKTIKOTNTA eVOG Slahbpatog, dnAadi
TNV TOCOTNTA TNG JIXAVHEVNG OVGLOG TTOV TEPLEXETAL GE OPLOHEVT] TTOGOTNTA
StoAvpatog 1) dtoedvTn. O o cuvnBiopévol eivart:

* TEPLEKTLKOTNTA OTA EKATO KATX Papog (% W/w).
o TEPLEKTIKOTNTA OTA €KATO Phpoug kat’ dykov (% w/v).

« TEPLEKTLKOTNTA OTA EKATO OYKOL G€ OYKO (% V/V).

OL apamdve meplekTikOTnTeG avapépovtal o€ paleg Ko 0ykovg. Me Tov opl-
opd OpwG NG Bepedddovg povadag “mol” Snpovpyrbnke évog oAb onpavti-
KOG KOLVOUPYLOG TPOTOG £KPYPACTG TNG TEPLEKTLKOTITAG TTOV Y PT|CLLOTOLEL TNV
Kavoupyla povada, kot OVOPAleToL GUYKEVTPWOT).

Yuykévipwon (c) evog SIaAOHATOG OVOUALETAL 1] TLEPLEKTIKOTNTAL TTOL EKPPA-
(el tnv mocoTTO TNG Stadvpévng ovaiog (oe mol) mov mepiéyetar oe 1L So-
Abpartog. AnAadn

c=— (9.1)

07OV c: 1) GLYKEVTPWOT) TOL dtxAVpatog e mol/L, n: n mosotnTa TG Srahv-
pévng ovoiog (oe mol) kar V: o dykog tov droadvpartog ot Aitpa (L). H ocvyké-
VTpwot ovopdletar ko poprakdtnta kat’ oyko 1) Molarity. H povada tng ov-
yxkévtpwong mol - L™ cupBoAileton ko pe M mt.x. HCI 2mol-L™1 4 HCI 2 M.

Ag dovpe éva mapdderypo. Av Stahboovpe 1 mol Chyoapng = 342 g {oxopng
(Mr = 342) o€ VEPO KO OLPALOGOVE HE VEPO PEXPLG OTOL VA TTAPACKEVAGOVHE
duédvpa 6ykov 1L Ba mpokOyer dSidhvpa Cayxapng pe ¢ = 1 M. Av diedboovpe
0,5mol = 171 g {ayopng o€ vePO KoL APULOCOUVHE [ VEPO PEXPLG OTOV VOl TOLPQL-
oKeLAGOUHE SLdAvpa Oykov 0,5 L Ba mapackevdcovpe didAvpo {oxopng mov
B éxeL mht ¢ = 1 M. Ta 800 Sroddpata paiiota Ba éxovv tnv idioe akplPag
«YAVKOTNTOR.

225
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Me &AAa Aoyia, StdAvpa cLYKEVTPWONG .. ¢ = 2M onpodivel otL:

« Ye 1L Stahdparog mepiéyovtar 2 mol tng Stalvpévng ovoiog.

« Xe 2L Stahdparog mepiéyovtar 4 mol tng Stahvpévng ovoiog.

3¢ 500 mL dxdbpatog mepiéxeton 1 mol tng StoaAvpévng ovsiog.

3¢ 100 mL dtxddpartog meptéyovrat 0,2 mol tng Stadvpévng ovoiog KTA.

Epappoyn 9.1

[Toca ypappapia kabapod HNO; aartovvtot yia tnv mapoackevn 400 mL diax-
Adpatog HNO5 2 M;
Alvetow: M, (HNO3) = 63.

Aton

AT TNV £KQPOCT) TOL 0pLOROV TNG oLYKEVTPWONG (oxéon (9.1)), TpoxvmTeL:

n=c-V=2T-O,4L=O,8moIHNO3

KO ETTOPEVWS YL T Palor £XOUpe:

m

n-= ————
M, g/mol
m=n-M g/mol =0,8-63g =504g HNO;

Epappoyn 9.2

Awxdbovpe 2,24 L NH; (g) petpnpéva oe STP oe vepo ko mpokvmtel StdAvpo
6ykov 500 mL. [Towx eivor 1 cLUYKEVTPWGT TOL SLAADHATOG;

Avon
H mocotnta tng NH; (o8 mol) propel va vtohoyiotel amd tn oxéon:

\% 2,24 L
n= = = 0,1 mol NH;
V, 22,4L/mol

KOl ETTOHEVWOG YL TT) GUYKEVTPWOT) EXOVE:

\%4 0,5L

Evae Siéhvpo 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 avtd
Bo mepiéxetar 1 mol drohv-
pévng ovoliag.

H appovia eivor évoor tov
tomov NHj;. IIpokeitar yo
AYPWHO 0EPLO OTTOTTVIKTIKTG
oopng mov dwahvetal €b-
KOAQL GTO VEPOD KOl XPTOLLO-
TOLELTAIL VIO TNV TTOPACKELT
Mraopdtov, ot obvbeon
TOAADV PAPUAKEVTIKOV OV~
owov, oe mpoidvta kaba-
ptopot ktA. To Sraddpoata
TNG 67O vePO elvat KALGTLKA
ko emikivdvva. To 2006, n
noykoopo topoywyn NH;
aviABe 146,5 exoatoppidplo
Tovoug (!).
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IMopaokevr SraAbpartog
OPLOHEVTG CUYKEVTPWOT)G.

9.2 METOTPOTIEG OUYKEVTPWOEWNV.

Metatponn tng % w/v meplektikdTnTag Staddpatog oe cvykévipwon. Eoto,
.. 6Tt Sabétovpe mocdTnTa Sreddpartog NaOH (M, = 40) meprektikdTnTog
8 % w/v xou Bélovpe va mpocsdlopicovpe TNV cLYKEVTPWST TOL ¢. Me GAAa AO-
yia Eépovpe tn pala Tov NaOH oe k&Be 100 mL droaddpotog ko Oéhovpe vo
Bpotpe tnv mocodtnTa (o€ mol) oe k&be 1L droaddpatog.

AxolovBovpe tnv e€ng Sadikacio: Ymoloyilovpe apyikd tn pale (o€ g) g
Sroadvpévng oveotag ov mepiéyetal o 1 L (1000 mL) StxAdpatog kot ot ouvé-
xetoe virodoyilovpe T palo ovtr) oe mol:

Ye 100 mL Sraddpartog mepiéyovrar 8 g NaOH
Ye 1000 mL x = 80 g NaOH

m 80g
n= = = 2mol
M, g/mol 40 g/mol

Emopévwg, ¢=2M.

Metatpomnn tng cLYKEVIPWONG 6¢ % W/V meplektikotnte. Ilpokeital yix To
QaVTIoTPOYO TNG Tponyotpevng nepintwong. Eotw, .. 61t diabétovpe mocod-
mta Stahdparog KOH (M, = 56) cvykévrpwoong 0,2 M xai B&hovpe va poo-
dloploovpe TNV % W/V TEPLEKTIKOTNTA TOV. YOAOYIOUHE apXLlK& TNV TOGO-
rta TG StarAvpévng ovoiag (o€ mol) oe 100 mL StaAOHATOG Kol 6T GLVEYELL
vrtohoyilovpe N palo avTn o€ g:

Y& 1000 mL SraAvpartog mepiéyovtal 0,2 mol KOH
Ye 100 mL x = 0,02 mol KOH

Emopévwg, To didhvpa éxel meplektikotnta 1,12 % w/v.

MetaTponn Tng % W/w TEPLEKTIKOTNTOG EVOG SIAADUATOG GE CUYKEVTPWOT
(ne T xpnon kot g TukvOTNTRG TOL SLtaAbpatog p). Eotw .. duéhvpa NaOH
(M, = 40) meplekTikdTNTAG 8 % W/W Ko TukvoTnTag 1,07 g/mL tov onotov Oé-
Aovpe va vtoAoyicoupe TNV oLYkéEVTpwo (¢). AkolovBovpe TV e€ng Stadika-
olo:

To 100 g Stoxdvpartog mepiéyouvv 8 g NaOH ko avtiotoryodv oe 6yko (mL) mov
vroAoyileton g e€Ng:

p =
100 g 100

= mL
1,07g/mL 1,07

m
14
m

p
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Sto LOO7 mL StaAvpartog mepiéyovtar 8 g NaOH
’ 8g- 1000 mL
>t 1000 mL x = ——— =85,6g NaOH
100
——mL
1,07
m 85,6 ¢
n= = 2,14 mol NaOH

" M, g/mol 40 g/mol

Emopévwg, ¢ = 2,14 M.

9.3 Apaiwaon — ZUPTIUKVWGON SLOAVUATWV.

Apaiwon Stahbpatog ovopdletat 1) TpocsOrkn oe avtd eMUTAL0V TOGOTNTOG
8ol (vepod). Eotw V0 dykog evog Staddpartog (A} ) mov éxel suykévipwon
¢y 210 dhvpa avt6d Tpootibetan emutAéov vepo 6ykov Vi, o, 0oTE TpOKLITTEL
véo Suéopa (Az) dykou Vy ko oUYKEVTPWONG ¢z. Me TV apaiwon tov Staho-
HOTOG Lo VOLV:

+ H nocotnta (oe g } o mol) tng dixdvpévng ovoiog mapapével 1 idior
ny = ny, my = my.

+ O 6ykog Tov dtxdvpatog avEavetal kabwg mpootiBeton kaL 0 6ykog TG
eMUTAE0V TTOGOTNTOG JLOADTY).

« H ovykévipwon tou Stoaddpartog petovetatl, kKabog 1 idia mocodTnTa TNG
Srahvpévng ovetag etva o peyaditepo dyko Staddpartog (cf > ¢3).

51 C
LD %
u v, Vito v,
Ay H,0 A,

Katd v apaiwon woydet:

(& Vl =0C - VZ (92)

omov Vz = Vl + VHZO

Amodergn: Me epappoyn Tov 0pLopol NG GLYKEVTPWONG 6T dtodbportar Aq
KoL Ay, éxoupe:
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n

€ = — ng=c -V
Y apa
ny nyp =2¢- V2
Cp=—
Vs

Eme1dn) pe tnv apaiwon 1 moootnta g SLeAvpévng ovoiog moapopével 1 1dio
Oo éxovpe:
ny =ny

a-Vi=c-Vy

Epoappoyn 9.3

[T6ca mL vepod mpémel va tpootebovv oe 50 mL dioxdvpatog HNOs 1 M yiox va
npokOYet SteAvpa HNO; 0,2 M;

Avon
Me epappoyn g mopastdve oxéong (9.2) yia tnv apaiwon TV SIKAVHATOV
TPOKVTTTEL:
Ci- Vl =Cy- VZ
c¢;-Vi  1mol/L-50mL
V, = = = 250 mL

Cy 0,2 mol/L

Emopévwg, o 6ykog tov vepol ov mpootédnke elvad:

Vig,0 = Vo - V4 = 250 mL - 50 mL = 200 mL

Yopndkvwon SIAVHATOG OVOHACETAL 1) OTTOHAKPUVOT) OITO QUTO TOGOTNTOG
SroAvtn (.. pe e€atpion i pe Ppacpod). H cvpmdkveon eivon to avtiotpogo
(POLVOHEVO TNG OPOLOONG KO EXEL WG ATTOTEAETHA TNV OENGT) TNG CLYKEVTPW-
oG TOL SLAAVHATOG.
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Koatd tnv cupmdkvoon toxvel 1) idta 6xéon pe TNV apaiwor:

[ C1 Vl =Cy - V2 (92)

omov Vo, =V; - Vo

9.4 Avauién dStoAupdatwv.

Ortav o¢ éva Stehvpa pog Stahvpévng ovoiag tpoobécovpe éva GALO Sidhvpa
g idrag Sradvpévng ovoiag Aépe 6tL éxovpe aviyuén Stodvpdrtwv. Eotw Vi o
dyxog evog doadvpatog (Ag) o éxel GLYKEVTPWOT €. XTO SLEALHA AVLTO TTPO-
otifetar éva dAlo Srahvpa (Ay) dykov V, Ko GUYKEVTPWOTG €y KO TPOKDITTEL
éva tehkd duddvpa (A) dykov V kat cuykévipwong c. Katd tnv avapién tov
d00 StoAvpdTev Loybovy:

« H mocoétta (oe g ) e mol) tng dtxAvpévng ovoiag mov vtdpxel 6To
TPAOTO SEAVHX GLV TNV TOGOTNTA TNG SLAAVHEVNS OVGLAG TTOV LITAPYEL
070 0e0TEPO SLAALHA LoOVTOL pe TNV TOGOTNTA TNG SIXAVHEVNG OvGLoG
07O TEAKO SLOALpO: Ny + Ny = N.

+ O 6yKog ToU TeEALKOD SIHAVHATOG LGOVTOL pe TO AOPOLOHA TWV OYKWV TWV
d00 apykdv droedvpatov: Vi + Vy = V.

+ Hovykévipwon tov teAtkold SLAOPATOG ELvaL OVAHEC X GTLG GUYKEVTP®-
oelg TV d00 apxtk®V dtodvpdtwy. EtoL, av ¢ < ¢y yuo TNV TeAKT ov-
ykévrpwon (¢) O woyleL: ¢ < ¢ < ¢,.

G Cy c

Koatd tnv avéyuén woyteu:

g Vi+e-Vo=c-V (9-3)

omov V=V +V,

Amodergn: Me epoppoyr Tov 0plopol NG oLYKEVTPWOTNG ot dtaddpata Aq,
Ay ko A, éxovpe:
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\
c—nl (
1y, ng=c -V
ny
czz—} apo < n2=C2'V2
V,
n n=c-V
cC=— \
\%4
),

Emteidn pe tnv avépién n mosotnta g Stalvpévng ovoilag 6To TeALKO ddAvpa
elvat To dBpolopa Twv TocotNTOV TG Stahvpévng ovoiag ota S0 apyLkd dia-
Adpata Oo éxoupe:

ny+ny =

|
S

Cl'Vl+Cz'V2 c-V

Epoappoyn 9.4

500 mL drodbpatog NaOH meprekticotntoag 8 % w/v avopryvoovtal pe 1,5 L &A-
Aov drodtpatog NaOH cuykévrpwong 0,8 M. Na vtoloylotel 1) ouykévipwon
TOU TeALKOD SLADPATOG.

Aivetan: M, (NaOH) = 40.

Avon

YmoAoyilovpe, apyikd, Tn cvykévtpwor tov Stahvpatoc NaOH meprextikdtn-
TG 8 % W/V:

>to 100 mL droxddpatog mepiéxovron 8 g NaOH

Yto 1000 mL x = 80 g NaOH
Emopévmg %0
my )
n M, 1 40 1
¢ = mo  g/mo _ g/mo oM
Vi Vi 1L

21N ovvéyelo e@appolovpe Tn oxéoT) avapLEng SLKALHATWV:

Cl'V1+C2'V2=C'V

cg-Vi+¢e-Vy, 2-0,5+0,8-1,5 mol
c= = =1,1M
|4 0,5+1,5 L

Eimope 0tL pe v avoquén dvo Stalvpdtov g idag dtadvpévng ovoing N
oLYKEVTPWOT) TOL TeALKOV Stadbpatog Oa elvor avapeoo oTIg apyLkég GLYKE-
VIPWOELS. MAALoTa, OTAV 0L OYKOL TV SLAVHATOV TTOL VLY vOOVToL elval
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looL, 1) GUYKEVTPWOT) TOL TeALKOU dtodbpatog Oa eivor akplpog otn péomn pe-
TatE0 TV 00 APYLKOV GLYKEVTPOCEWV.

. , g+ G ,
Eto av ¢; < ¢g B woxver: ¢ = (ywott;):
Vl = V2
c C
1 Cl + Cz 2
C =
2

INo wapddertypa, av avapiEovpe dvo Srodvpata HNO;3 icwv dykwv, To éva pe
oLYKEVTPWAOT 2 M Kol To GAAo pe cuykévTpwaon 8 M to teAuicd didhvpa B éxel
ovykévtpwor 5 M.
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Nupéva Mapadsiypata

‘ Hop&derypa 9.1

Y& 400 mL Sradvpatog KOH mepiéyovron 11,2 g KOH. Na voloyicete tn ov-
ykévtpwon (¢) tov Srtadvparoc. ' to KOH, M, = 56.

Avon
Ymohoyilovpe apyikd tnv tocdtntae tov KOH (oe mol):

m 11,2¢
n= = = 0,2 mol
M, g/mol 56 g/mol

Emopévwg yla tn cuykévTpwoT) €XOUpe:

Hopaderypo 9.2

Na vmoloyicete T ovykévipworn OSwxddpatog NaOH, mepiextikdtnrog
0,8 % w/v. I'ia to NaOH, M, = 40.

Adbon
>t 100 mL drodbpatog mepiéxovror 0,8 g NaOH
2ta 1000 mL x = 8 g NaOH
m
n=————=— =0,2mol
M, g/mol 40

n  0,2mol
TV T TIL

=0,2M

Hopdaderypa 9.3

Ye mooa g Srahvpartog HNO;, mukvotntog 1,02 g/mL ko cvykévrpwong 0,2 M,
nepiéxovran 6,3 g HNOs; o to HNO;, M, = 63.

Adbon
YroAoyilovpe Tnv mocotnta (6 mol) tov HNOs:

m 6,3g
n= = = 0,1 mOl
M, g/mol 63 g/mol

YroAoyilovpe 0T GLVEXELX TOV OYKO TOU SLADHATOG TTOL TTEPLEYEL CLUTHV TNV
nmocotnTa (0,1 mol):
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0,1 mol
=— =0,5L =500mL

n
i%
n
¢ 0,2mol/L

A6 TOV OYKO KOl TNV TTUKVOTNTA TOL SIADHATOG LITOAOYILOUpE TN pAlo TOL:

m
14
m=p-V=102g/mL-500mL =510g

p:

IMopaderypa 9.4

Ye 400 g vepot drodvovtal 20 g NaOH ko mpokdmTel SLAAVPX TUKVOTNTOG
p = 1,05 g/mL. ITowx 1 cvykévtpwon (c) tov daddparog; I'oe to NaOH, M, = 40.

Avon
YroAoyilovpe tnv mocotnta (o€ mol) tov NaOH:

m 20g
n= = = 0,5mol
M, g/mol 40 g/mol

0T oLVEXELX LITOAOYLLOVE TOV OYKO TOU SLAAVDHATOGC:

p:
420 g

V = = —
1,05 g/mL

=400mL = 0,4L

|3 <|3

KOl TN GUVEYELX LTTOAOYLLOVE TN GUYKEVTPWOT) TOL SLADHATOG:

n 0,5 mol
— = =125M
\% 0,4L

C =

HMopaderypa 9.5

No vrtohoyicete TNV % katd Papog (w/w) meplektikotnta dioeddvpatog H,SO,,
TOUL 0TT0LOVL 1) CLYKEVTPwOT elvar 2 M kot 1) TukvoTnT& Tov eivon 1,12 g/mL. N
TO HzSO4, MI' = 98.

Avon
YnoAoyiCouvpe Tnv mocotnta (o€ mol) Tov Hy,SO, mmov mepiéyeton oe 1L Stadod-
HOTOG:
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c=—

v
n=c-V=2mol/L-1L =2mol H,SO,
KoL Kooy vioAoyilovpe tn palo TG TNG TOCOTNTAG:
~ m(H,80,)
M; g/mol

m (H,SO,) = n- M, g/mol = 2mol - 98 g/mol = 196 g H,SO,.
YmoAoyiloupe tn palo Tov dtohbpaTog Tov avtiotolyel otov 6yko 1L:
m (8ol

%

m (8od) = p- V = 1,12g/mL - 1000 mL = 1120 g St Oportog.

p:

Emopévog:
2ta 1120 g dtehOpatog epiéxovron 196 g H,SO,
2t 100 g x =17,5g Hy,SO,

Apa, to didhvpa éxel meplekTikOTnTA 17,5 % W/W.

Hop&derypa 9.6

>e 200 mL Swahdpatog NaOH, 8 % w/v mpooTtiBevtoan 800 mL vepoo. ITowo Ba
elvat 1) ouykévtpwon tov teAtkoo dtadbpartog; i to NaOH, M, = 40.

Avon
YmoAoyilouvpe Tn GLYKEVTPWOT) TOL apy kol StaAvpatog. [Ipota vtoloyilovpe
™ pala tov NaOH oe 1L dixdvparog:

1o 100 mL St dpatog mepiéxovtor 8 g NaOH
Xt 1000 mL x = 80 g NaOH

KoL pHeTd viroAoyilovpe TNV TooOTNTA 0LVTH) G€ mol.
m (NaOH) 80¢g
M, g/mol 40 g/mol

= 2mol

Enopéveg cypy = 2M.
To teAucd Siéhvpa éxeL 6YKo: Vigy = Vo + Vig,0 = 200 mL + 800 mL = 1000 mL.
Egappolovtag tn oxéon g apaiwong, EXOUHE:

Copy V(xpx = Ceen - Vaed

Capy * Vapy ) 2mol/L - 200 mL o4 M

Ve 1000 mL

Cred =
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Hopdaderypo 9.7

Oeppaivouvpe 30 mL Stoaddpatog NaCl 0,4 M, womov va e€atpiotovv 10 mL H,O.
[Mowx B eivor ) GLYKEVTPWOT) TOL TeEALKOD SLAVPATOG;

Avon
To tehukd dudvpa éxer 6yko: Vigy = Vo — V0 = 30 mL - 10 mL = 20 mL.

Epappolovrag tn oxéon g apaiwong 1 omoia loXVEL KoL 6T GUUTUKVOOT),

€Y OULE:
Capy Vapx = Cren * Vied
_ co(px ' V(pr : 0,4m01/L - 30 mL _06M
e =Ty, r 20 mL -
TE
Hapdaderypa 9.8

[Toco mL vepot mpémet va e€atpiotovy amd 800 mL Sradvpatog KOH 10 % w/w
mokvotntog 1,05 g/mL, yix v pokOyel StdAvpa pe cvykévtpwon 2 M; Ta o
KOH, M, = 56.

Avon
[Ip®To viroAoyilovpe TN CLYKEVTPWAGT] TOL aPYLKOD dtadvpatog. Emeldn n ov-
Ykévtpwon dev e€aptatot otd TNV TocOTNTA TOL SLIAAVHATOC, ag Oewprjcovpe
OTL €YOLHE Pl TOGOTNTA SLAAVHTOG toT) pe 100 g.

>to 100 g draxhdpatog mepiéyovron 10 g KOH

YmoAoyilovpe tov 6yko (o€ L) tng mapomdvew mocdtnTog tov SttAOHaTtog Twv
100 g:

p =
100g 100 100

= = mL = . =
1,05g/mL 1,05 1,05 1050

V =

|3 <|3

YroAoyilovpe tnv mocotnta twv 10 g KOH oe mol:

m 10g 10
n= = = — mol
M, g/mol 56 g/mol 56

ETTOHEVG 1) CUYKEVTPWAT] TOL XPYLKOD SLIAAVDHATOG elva:

10

56701 _ 105 mol
100 56 L
1050

=1,875M
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Egappolovpe tn oyxéon tng cupmOKvwong kot bIToAoyilovpe Tov TeEALKO OYKO
TOL SLADpATOG:

Copy Vocpx = Crex - Vier

Capy - Vapy ) 1,875 mol/L - 800 mL

=750 mL
Crel 2mol/L

VTE)\ =

Emopévmg o 6ykog Tov vepos mov e€atpiotnke elvad:

Vi1,0 = Vopy — Veer = 800mL - 750 mL = 50 mL

‘ Hopaderypa 9.9

Avayuyvoovtar 200 mL SteAvpatog NaOH mepiektikotntag 10 % w/v pe 300 mL
aAhov droahvpatog NaOH mepiektikotntog 2 % w/v. o o teAtkd Stdhvpo Tov
TpoéKLYE VoL LTTOAOYLETODV:

o. 1 % W/V TEPLEKTIKOTN T KO
B. n ovykévrtpwon c.
Adbon

a. To tehikd Sidhvpa éxel 6yko 500 mL mL kot oe avtd n StxAvpévny ovoia
elvol 00T TTEPLEXETOL GTO TTPOTO KL 6TO OeVTEPO SLAALpA, GLVOALKE. H o-
ooTtnTa TNG dLorAvpévng ovaiog oto 1o diddvpa vrodoyileton wg e€Ng:

>to 100 mL dwxhdpatog mepiéyovron 10 g NaOH
2t 200 mL x = 20 g NaOH

Avahoya vrtoAloyiletal kat 1) TOGOTNTA TNG SLAVHEVNG OLGLAG GTO 20 SLd-
Avpoc:

Yta 100 mL drxAvpatog mepiéyovtor 2 g NaOH
>to 300 mL x = 6g NaOH

H mocotnta tov NaOH 670 tedicd didhvpa Oo eivan: 20g + 6 g = 26 g.
H % w/v meplextikdtnTo Tov TeAkoD Stahbpatog voroyiletal wg e€ng:

Yto 500 mL droedOpotog mepiéxovron 26 g NaOH
1o 100 mL x = 5,2g NaOH

Emopéveg 1 % w/v meplekTikOTnTo ToL TeEALKOU Stahbpatog O eivan 5,2 %
w/v.
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B. YmoloyiCovpe tnv mocotnTO TV 26 g 0¢ mol:

m 26 g
n= = = 0,65 mol
M, g/mol 40 g/mol

H ocvuykévipwon tov teAtkot dtaddpatog vrodoyileton amd tn oxéon:

HNopdaderypa 9.10

[Toca L droedvpatog HCI 0,1 M mpémer va avapiyBotv pe 3 L Sraddparog HCI
0,3 M yuae va tpokOyel Stehvpor HCIL 0,15 M;

Avon
Egpappolovpe ) oxéon g avapEng twv SLAVHATOV KoL EXOVHE:

cl'Vl"'CZ'VZ:Crs)\'Vrs)\
cl~V1+cz-V2=cT£;\-(V1+V2)

Ceeh ~ C2 0,15-0,3

9= ————-3L=9L
€1 — Crel 0,1-0,15

Vl =

HNopdaderypa 9.11

Xe 540 g St vpatog HySO,4 9,8 % w/v ko mukvotntag 1,08 g/mL, mpootiBevton
4,5L aArov dwahvpartog H,SO, 2 M. Na vtohoyloTel 1) GUYKEVTPWOT) TOL TeAL-
k0¥ Sadvpartog. I To H,SO,, M, = 98.
Avon
YmoAoyiloupe TN GUYKEVTPWGT) TOV TPAOTOV JADHATOG:
ta 100 mL droxdvpartog mepiéxovron 9,8 g H,SO,
>to 1000 mL x =98g H,SO,

m 9g
n= = = 1mol
M, g/mol 98 g/mol

Emopévag 1 cUYKEVTPWOT) TOL TPOTOL SLADHATOG elvat: ¢ = 1M

YroAoyilovpe TOV OYKO TOU TPOTOL SLAAVDHATOG:
m
p =

4 mL =500mL =0,5L

v
m  540g 540
p  1,08g/mL 1,08
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Egappolovpe tn oxéon g avaplEng twv SLAAVHATOVY KoL EXOUVHE:
¢ Vi+cp Vo =ceen Vier
cl-V1+c2-V2=cT£x-(V1+V2)

c;-Vi+c-V, 1mol/L-0,5L+2mol/L-4,5L
Cre) = = =19M
T v+ V, 05L+4,5L

Hopdaderypo 9.12 ‘

Me moiwoe avahoyior Oykwv mpémel v avapryfovv dvo dalvpata HCl, to éva
OLYKEVTPWOTNG 2 M Kot To GANO TTEPLEKTIKOTNTAG 3,65 % W/V, YL vaL TTPOKDYEL
Swahvpa HCI ovykévrpwong 1,4 M; TN to HCL, M, = 36, 5.

Avon
YmoAoyilovpe TN GLYKEVTPWOT) TOL deDTEPOL SIUADHATOG:

Yto 100 mL S vpatog mepiéxovron 3,65 g HCI
>t 1000 mL x =36,5g HCI]

m 36,5¢g
n= = = 1mol
M, g/mol 36,5 g/mol

Emopévwg 1 ouykévtpwaon tov dedTepov SLtAOpaTog eiva: ¢y = 1 M.
Egpappolovpe tn oxéon tng avapEng Tov SIAAVHATOV KoL EXOUHE:
Cy- Vl +Cy VZ = Ce) - Vre}\
cl-V1+c2-Vz=c-(V1+V2)
- Vi+ep-Vo=c-Vi+c-Vy
g Vi-c-Vi=c-Vy—cy-Vy
(cl—c)-Vl :(c—cz)-VZ

Vi c-c¢ 1,4-1 04 2
3

2-1.4 0.6

V2 ci—¢C



240

Kepddaio 9. Xvykévipwon Sixdvudrov

Epwtnosig - Aoknoelg - NpoBAnpata

9.1 Mocétntae KOH (M, = 56) pélog 568 S
Abetor oe vepd Kol oynpatilel didkAvpa OyKov
200 mL. To dudAvpa ov oxnuatiCetor o €xel ov-
YKéVTpwOoT):

o 05M

B. 0,1M

v. 5-10°M

6. 28M

9.2 Avo dohdpata mepiéyovv NaCl. To mpwto
éxeL 0yxo 400 mL ko wepiéyet 0,1 mol NaCl. To dev-
Tepo €xeL Oyko 1L kau mepiéyet 0,25 mol NaOH. T'x
TIG CUYKEVTPAOOELS €] KOL Cp TV OVO TOPATAV®
drodvpdtov Bo oy veL:

o C =0

B. a1 >c
Y- <G
5.

dev pmopoope va amopoavBoipe

9.3 Xe didhvpa HNO; 2 M dykov 100 mL mtpoc6é-
ToLpe vepo 6ykov 400 mL. ITowax ) cuykévipwon Tov
LA OPTOG TTOL TTPOKVTTTEL,

a. 0,4M

B. 05M

y.- 2M

6. 8M

9.4 Avo dwoedvpata HCl A ko Ay éxovv ovyke-
VIPWOELG €] KoL ¢y = 2 ¢, avTioTolya. Av opoid-
oovpe T dVO aTA SraAdpato péxpL vor dutha-
oloTel 0 OYKOG TOUG, YLt TIG GUYKEVIPWOOELS €]
KOl ¢ AVTICTOLY X TWV OPOLOHEVOY SIAAVHATWV O
loyleL:

o ¢ >2¢

B. ¢ =2¢c
V. ¢ =2c]
S. ¢f>¢

9.5 Y& dulvpa KOH 2 M 6ykov 100 mL wpoobé-
tovpe Ao Sidhvpoe KOH 0,8 M oyxov emiong
100 mL. ITowx 1 cuyKkévTpwon Tov SLAVHATOG TTOV
TPOKOTTTEL;

1M
1,4M
2M
2,8M

22 ™R

9.6 Avayuyvoovran dvo Sdwedvpara HCL,  éva
oykov 100 mL ko cvykévtpwong 0,4 M pe éva Ao
oykov 300 mL kot cvykévrpwong eniong 0,4 M. To
SLAALA TTOL TTPOKVTTEL £XEL GUYKEVTPWOT):

o. 02M

B. 0,4M

y. 0.8M

d. koo amod TIg TAPATAVED

9.7 Avo dwoddpata A ko Ay tng idrog cvyké-
VIPWOTNG € TEPLEXOVLV OAVTIGTOLYX G OLAAVHEVO
copoato NaOH ko KOH. T Tig % wW/v mepiekti-
KOTNTEG TV dVO0 AVTOV SLAVPATWV LoYVEL OTL:

a. eivou loeg

B. elvou peyodvtepn tov Ay

Y. elvou peyaddtepn tov A,

6. Oev pmopovpe va Tig cLYKpivoupe, dLOTL dev el-
Vo eopkr) Tor dedopéva.

Aivovton ol oyeTikég atopkég paleg, H:1l, O:16,
Na:23 xou K:39.

9.8 Tpia drahdpata A, Ay ko Az tepiéxovy avri-
OTOLYX T TOPaKAT® Olahvpéva copata: NaCl,
KCl xou CaCl,. Ta tpia avtd Sroxddpata éxovv tnv
W % w/v meplekTikoTnTa. 'l TIg GLYKEVTPHOOELG
€1, €y KOUL C3 OLVTIGTOLY O TWV TPLOV AVTOV SIXAVHA-
v o LoyleL:

A. C1 =C =03
B. ci<cx<c3
Y. 2<C <G
0. 3<cp <

Alvovtor oL oyxeTikég atopikég paleg, Na:23,
Cl:35,5, K:39 ko Ca:40.
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9.9 Avapuyvoovtar dvo daddpata KCl, éva 6ykou
V1 ko ouykévtpwong 0,5M pe éva &Alo dykov V,
Kot ovykévrpwong 0,1 M. To SidAvpa ov mtpokod-
nTeL €xel ovykévipworn ¢ = 0,2 M. T Tovg dykovg
TV 800 SLAAVPATWV Lo VEL 1) oXEoT):

oL. V1>V2
B. Vi<V,
Y- Vi=V,

6. xopia amd TIg TapaATAVe

9.10 Noa yopaktnpicete TIC TPOTAOELS TOV AKO-
AovBolv wg cwoTtég (2) § AavBaopéveg (A). Na au-
TLOAOYTNGETE TIG EMLAOYEG GOG.

a. H ovykévrpwon evog Staddpatog deiyvelr tnv
mocoTnTA TNG Stadvpévng ovaliag (o€ mol) ov
nepLéxetor o€ 100 mL Sraddpatoc.

B. Awxlvpa 2 M onpaivet 60T oe kK&Oe 1 L Srtoaddpo-
ToG mepLéyovTol 2 mol StaAvpévng ovolag.

y. Me mnv ntpocBnkn 1 apaipeon vepold amd Sid-
Avpa, 1 TocoTNTA TNG SLAAVHEVNG OVOLOG TTOX-
popével atabepr).

6. Me v apaiwon evog dtahbpatog 1) TeAKT G-
ykévtpwon Oa eivon peyaddtepn amd v ap-
XLKT.

e. Me v e&dtpion evog Staddpatog 1 TeALKT ovL-
ykévtpwon Oa eivon peyaddtepn amd v ap-
XLKT.

ot. Me v avapi€n dvo dodvpdtwv KOH pe ov-
YKEVTPWOOELS €1 KOL Cy, 1] CUYKEVTPWOT] TOL Té-
AkoO Srodvpoartog Oa eival ¢ = ¢ + ¢y.

C. Av avapei&ovpe duhvpa NaOH cuykévipwong
c; = 0,1 M kau 6ykov V; pe dAho didAvpa NaOH
OLYKEVTPpWONG ¢ = 0,5M ko dykxov Vj, tng
drog Beppokpaciog, To StdAvpA TOL TPOKOTTTEL
Oa éxer 0yko V = Vi + V5 ko ouykévipwon
¢ 1 omoiox B eival petad TV TGOV 0,1 M Ko
0,5M.

9.11 Awdvpa NaOH éxer mepiektikotnta 1,2 %
w/v. Ilowa 1 cvykévtpwaon Tov Stadvpartog; Ia to
NaOH, M, = 40.

9.12 Awhboaype 11,2 g KOH oe vepd ko tpoékue
SuxAvpa 6ykov 200 mL. Na vrodoytotoiv:

o. H % w/v meplextikdtnta tov SteAOpatog Ko
B. n ovykévipwor Tov.

INa to KOH, M, = 56.

9.13 Toocotnta HCI (g) 6ykov 1,12L, e STP cuv-
Onkeg, Stodvetal oe vepd kal TPOKLITTEL SIAAVH
6ykov 250 mL.

a. ITowo 1 Tipr) TG oLYKEVTPWONG TOL SIXADHATOC;

B. Towan % w/v meplektikdOTnTa TOU, OV Yo To HCL
M, = 36,5;

v. Iowov 6yko vepobL mpémel va mpocHBécovpe oe
OAN TNV TOCOTNTA TOV TAPATTAVE® SLOAAVHATOC,
MOTE 1) CUYKEVTPWOT] TOL VO DITOTETPOTTAAGLOL-
OTEl;

9.14 3¢ 640g vepd dolvovpe 160 g NaOH o
npokUmTeL StkAvpa A tokvotntog 1,25 g/mL.

o. No vtoAoyloTel 1 % W/V TEPLEKTIKOTNTA TOV
dtodbpatog Ay.

B. 100mL tov mapoamdve SaAdpatog TPochHé-
Tovpe 900 mL vepd ko TpokvITEL VEO SLAALP
A,. Na viroloyloTel 1) GUYKEVTPWGT) TOL SLAD-
HoTOg v TOoU.

9.15 Kartd v apaiwon 200 mL evog Staddpotog

Ay HNO3 2M pe 300 mL vepod mpoékvyav 500 mL

SroxAvpatog As.

o. IToca g HNO; mepiéxovtan oto StdAvpa Ag;

B. Iowx eivor 1 % W/v TepLekTIKOTNTA TOL SLOXAD-
patog Ay;

Y. Me moca mL H,O mpémer va aporwbovv 50 mL
TOU SLAOPATOG Ay, OGTE VO TPOKVYPEL SIAAVH
A3 pe ovykévipwon ¢ = 0,5M;

YxeTikég atopkég palec, H:1, N:14, O:16.

9.16 4,48L aépiag NH; (petpnpéva oe STP) dwa-
Abovtou oe vepd ko Tpokmrtel StdAvpa A OyKov
200 mL. 50 mL ot to didAvpa Ay apoidyvovton e
pocBnkmn vepoL Ko TPokvITTEL SIAAVHX Ay CUYKE-
vtpwong 0,2 M. Na vtoAoyiotodv:

. 1) CLYKEVTPWAT] TOV dtahOpaTog Aq ko

B. o 6ykog tov vepot (oe mL) pe Tov omoio apat®-
Onke to ddAvpa A;.
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9.17 Tbéoa g NaOH (s) mpémet v StohvBovv emi-
nAéov oe didhvpo NaOH 6ykov 200 mL cuykévtpo-
ong 0,2 M wote va tpokdPel SIKAVHA GLYKEVTP-
ong 0,5 M; Na vrtoteBet 6tL 1) Sthvon tov emutAéov
NaOH dev petafarrer oucOntd Tov dyko tov dia-
Adpartog.

Yxetikég otopikég palec, H:1, Na:23, O:16.

9.18 Tapaockevdlovpe pio oetpd 4 SLAVPATOV A,
B, T xou A pe Siddvon mtocotrtev NaCl oe vepo, wg
e€ne (oe mapévBeon o Oykog Tov kabe StaAdpaTog):
Awodvpo A: 0,1 mol NaCl (100 mL)
Arghopo B: 0,1 mol NaCl (200 mL)
Arghopo I': 0,2 mol NaCl (500 mL)
Ardhvpa A: 0,2 mol NaCl (250 mL)

o. No ta€vopnbodv ta moapoamdve SteAdpato
KaTh oelpd adE0VoUG GLYKEVTPWOTG,.

B. TIoca mL vepd mpémel va mpocBécovpe oTo
SLéAvpo peYoAOTEPNC CLYKEVTPWOTG, OOTE VAL
OQTOKTHOEL TNV {810 CLYKEVTPWOT] e QUTT] TOV
SLXAVHATOG TNG HIKPOTEPTG CLUYKEVTPWOTNG;

y. IIoca mL amd to ddhvpa I' mpémel va mpooTe-
Bolv 6e OAN TV ToGOTNTA TOL SADpATOG A,
MOTE 1) TEAKY) GUYKEVTPWOT) TOL SLADHATOG
1ov O pok Vel va eivar o pe 0,5 M;

9.19 Awhboape 5,6 L HCl(g) petpnpéva oe STP
ouvOnkeg oe vepod kat mapackevaoope 500 mL dio-
Abpatog A. e 100 mL tov dtaddpatog A mpoobé-
ooye vepod Ko rpope StdAvpa Aq pe GLUYKEVTPWOT)
0,2 M. AM\o 100 mL tov dtoaddpatog A tor avopei-
Eope pe 400 mL droddpatog HCL 1 M ko wpoékuvye
draxdvpa Ay. Xt vtoAourta 300 mL tov SthbpaTog
A dohboape akopo pra tocotnto HCI ko mapo-
okevaoope ddhvpa Az oykov 300 mL kot cvyké-
vipwon 0,9 M. Na vtoAoylotovv:

o. 1) CLYKEVTPWOT) TOL SLaAVpaTog A.

B. moéca mL vepol mpocbHécape ot 100 mL tov
St dpatog A yio Ty mopackevt) Tov Ay,

Y. 1) CUYKEVTPWOT) TOL SLAAVPATOG Ay.

d. n mooodtnTa (o€ mol) tov HCI mov mpootébnie
ota 300 mL tov Staddpatog A yio Tnv moapo-
OKeLT) TOL SLADHATOG As.

9.20 Me mowr avahoyio dykwv (Vy/V,) mpémel
vo avopi&ovpe dvo dahdpato KOH éva pe ovyké-
vipwon 0,2 M kot éva GAAo TeplekTikOTNTAG 5,6 %
W/V OOTE TO TEAKO SIAAVHO VO £XEL GUYKEVTPWOT)
0,5M; TI'ix To KOH, M, = 56.
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®UANo Epyaoiag 9.1

AwoAOpata 1

[TPATIEZA @EMATON]

8 g NaOH SdwaxAvovtal ce vepod kat oxnuortifeton StAvpo 6ykov 500 mL.
o. Ilowx n % w/v meplekTikOTn T TOL SIAAVHATOG;
B. Ilowx n ovykévipwon (c;) Tov dtaddpartog;

. 2e 200 mL tov mapomdve doehbpatog tpocsBétovpe 800 mL vepo. Ilowa 1) % W/V TEPLEKTLKOTNTOL KOIL TTOLOL
ovykévtpwaoT (¢y) Tov SIAOHATOG TTOL TPOKVTTEL;

SxeTikég atopikég paleg, Na:23, 0:16, H:1.
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®UANo Epyaoiag 9.2

Ao Oparta 2

[TPATIEZA @EMATON]

8 g NH,NO; Staxdbovtan oe vepod kot oxnpatiCetol didAvpa 6ykov 500 mL.
. Ilowx n % w/v meplekTikOTn T TOL SIAAVHATOG;
B. Iowx n ovykévipwon (c;) Tov dtaddpartog;

Y. e OAN TNV TOCOTNTA TOL TAPATAV® dLXADpaTOC TpocBétovpe 1500 mL vepo. Ilowa n % w/v meplekTiko-
TNTA KoL TToL GUYKEVTPWAOT) (¢3) TOL SLAADHATOG TTOL TPOKVTTTEL;

xetikég atopkég paec, N:14, O:16, H:1.
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®UANo Epyaoiag 9.3

AvopiEn dStohvpdtov 1
[TPATIEZA @EMATON]

A. Avoyuyvoovpe 200 mL Staddpatog NaOH 2 M pe 300 mL dioxdvpatog NaOH 5 M. Ilowa 1 cuykévipwon
TOU SLADPATOG TTOV TTPOKVITTEL;

B. Me mowx avahoyia oykwv (Vy/Vs) mpémer va avapifovpe dvo Swodvpora KOH, éva pe cuykévrpoon
c; = 8 M ko éva &AAO pe GUYKEVTPWOT) ¢y = 2 M, OO TE TO TEALKO JLAAVp Va ExeL GLYKEVTPWOT) ¢ = 4 M ;
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
KepaAoto 9

9.1 o 9.11 0,3M

9.2 « 9.12 . 56% w/v, B. 1M

9.3 f 9.13 . 0,2M, B.0,73% w/v, y. 750 mL

94 vy 9.14 o. 25% w/v, B. 0,625 M

9.5 B 9.15 a. 14,6 g, P. 5,84 % w/v, y. 30 mL

9.6 B 9.16 o. 1M, . 200 mL

9.7 y 9.17 24¢g

9.8 & 9.18 a.'<B <A< A, [3 150 mL, y. 750 mL
9.9 B 9.19 . 0,5M, B. 150 mL, v.0,9M, 9. 0,12 mol

910 a. - A, B. -2, y.-2, 8. - A, e.-3, 01.- A, 0. -3 9.20 5/3
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Anavtioelg - Aboelg ota POAAa Epyaciog

KepaAoto 9
®vAAo Epyaciag 9.1 ®OvAMo Epyaoiag 9.3
o. 1,6 % w/v, B.0,4M, y.0,32% w/v, 0,08 M A.3,8M, B.1/2

®OAMo Epyaoiag 9.2
. 1,6% w/v, B.0,2M, y.0,4% w/v, 0,05M






O vopog dwthpnong Tng
palag o pioe XNUKT ovti-
dpoon onpaivel 0Tl oe Eva
kAewotd doyelo oto omoio
Sre€hyeton piot xnpikn ovti-
dpaon n p&la v avtidpo-
VTV LlGOVTAL pE TN LALo TV
mpoildovtwv. Me dAla Aoy,
kot N Sibpkewa pLag xn-
pikig ovtidpaong n palo
dev pmopel va dnpovpyn-
fel olTe va xatacTpaet,
oA KaTovépeTol Soupope-
TIKG& 6T SLpopar TPOIOVTH
™e. Iotopkd, o vopog aw-
T6g avakaAvPOnKe ad Tov
Antoine Lavoisier ota TéAn
Tov 180v audva.

KepdAioto 10

2 TOLXELOMETPLKOL UTTOAOYLOMOL

10.1 ZtowxelopeTpIKoi uTtoAoyLopoi: MNevika

H ynukn e€icwon amotelel To cupfoAlopd plog xnukng avtidpaong, pe n
XPNON TWV XNHUIKOV TOTWV TV eVOoE®V oL oxetilovtal pe avth. IoapdA-
AnAa, pio ynpikr e€lowon moapéxel TANPOPOPieg GXETIKA He TIG TOGOTNTEG TV
QVTLOPOVTOV KL TOV TPOLOVTWOV TNG. LUYKEKPLUEVQL, ATTOVTX GE EPWTHOELS TOV
TOTOV:

« ITowx mocotnta (oe paler, aplOpd mol, Oyko aepiov KTA.) EVOG AVTIOP®-
VTog autateital yla v avtidpaoet pe dedopévn mocoTNTA TOL AAAOUL
aAVTLOPOVTOG;

+ IToleg oG OTNTES TPOLOVTWV TPOKVIITOLV 0Td TNV avTidparot) dedopévwv
TOGOTHTOV AVTLOPOVTWV;

Tn peBodoroyia yior Tovg TOGOTIKOVG LITOAOYLOROVG (VTTOAOYLGHOVG TTOGOTH-
TWV) TTOL GXETILOVTOUL HE TIG EPWOTHOELS AVTEG TAPEXEL EVOG ELOLKOG KAXDOG TNG
XTHelag, 1) oToLyELOpeTpia, TTOL oTNPileTal oTO VOO dixtripnong tng palog oe
pioe xnpikn avtidpoor.
SNV ToPoKATO PLEAN yiveton og dLdAvpa 1 avtidpaon:

CaCl, + Na,SO, — CaSO, + 2NaCl

KoL OTIWG PULVETOL KOl GTO GXNHA 1) HALQ TNG PLAANG TTPLV KOl HETA TNV AVTi-
dpaon eivou i .

Avdhopo

CaCl, ICnpa CaSO,

+ NaCl

AvdAvpo
Na,SO,

251
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Ot TANPOYOPLES YOt TIG TTOCOTNTEG TWV AVTLIPOVTWV KL TWV TPOIOVTOV HLOG
avtidpaong mapéxovion amd v eElcwon g avtidpaong kot Pacikd amd
TOUG GUVTEAECTEG TNG, OV YLt TO AOYO OUTO AVOPEPOVTOL KOl (G GTOLYELO-
HETPLKOL CLUVTEAEGTEC.

Eotw mx. n avtidpaon obvOeong tng NH; ard N, ko Hy, tov mapiotéveton pe
v e€icwon: N, + 3H, — 2NHj. Z0ppwva pe v e€icwon avtn To 1 popto
N, avtidpd pe 3 popia H, ko mpokvmrovv 2 popioe NHs. Kat' avadroyia, to
Np popra Ny, avtidpotv pe 3 - Ny popra Hy ko tpoxdmtovy 2 - Ny popio NHy
ko épa o 1 mol N, avtidpd pe 3 mol H, ko wpokvmttovv 2 mol NHs. Entiong,
ta 2 mol N, avtidpotv pe 6 mol H, ko mapdyovv 4 mol NH; kTA. Me dAha
AOYLO, OL GTOLYELOPETPLKOL cLVTEAEGTEC o€ pio xnpikn eElowon kabopilovv Tnv
avoloyia mol TV VTS pOVTWVY KoL TV TTPOIOVTWV 6TV avTidpaoT).

Epappoyn 10.1

AwOétovpe 3 mol N,. Me méca mol H, Oa avtidpdoouvv ko méca mol NH; Oa
noporyBoov;

Aton

[ (oe mol) N, + 3H, — 2NH; ]

oo 1 3 2
apo @ 9 6
T T

= |

Etol, agov 1 mol N, avtidpé pe 3 mol Hy ko mtpokvntovv 2 mol NHs, kat’
avatoyia, Ta 3 mol N, avtidpovv pe 9 mol H, ko mpoxdmtovv 6 mol NHs.

x2

10.2 MeBodoAoyia GTOLXELOPETPIKWY TIPOBANUATWV.

Yta ototyelopeTpikd tpoPAnpata akorovBoivpe cuvnBwg Tnv e€ng dradicacio:

Bnpa 1: Tpdgpovpe tnv e€icwon tng avtidpaong pe Toug KATAAANAOLG GUVTE-
AeoTéG.

Brpa 2: YrnoAoyilovpe tnv mocotnta (6 mol) evog avtidpdvtog 1} TpoidvTog
pe Paon tn dedopévn pala 1 Tov O6yko tov (e STP 1} oxt). To Prpa
avTo Tapoeimetarl av pog divouv tnv mocotnTa atevbeiag e mol.

Brpa 3: Me Baon tnv mocotnTa o€ mol Tov avTidpidvTog 1) ToL TPOidVTOG TOV
Bpnkope oto Pripa 2 kot TNV avaloyiot TV GTOLYELOPETPLKOV GUVTE-

Aeot@v vtoloyilovpe tnv TocotnT (08 Mol) TwV AVTISPOVTWV 1) TV
TPOLOVTWV TTOL {NToLVTAL.

Brpa 4: YrmoAoyilovpe to emiBupnto péyebog, (cuvrbwg pala 1) 6yko), Tov avTL-
dpdvtog 1} Tov TPoidVTog oL {NnTeltal, atd TNV TocOTNTA TOL oe mol
7oL Pprikope oTo Pripa 3 XPTOLHOTOLOVTAG TIG YVWOTEG OXECELS.
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ITpocoxn: Eveddy o apbpog
atopwv kot 1 palo  oe
pio  avtidpoon  mhvtote
dwxtnpodvtor  awtd  dev
Lo VEL QTTOPALTITOL YL TOVG
GUVTEAECTEG, TLG TTOCOTITEG
TWV 0LCLOV g mol KoL Tovg
oykoug!

Epoappoyn 10.2

[Mocotnta SO, palag 32 g avtidpd pe tnv atontovpevn tocotnta Oy, cOHPVA
pe v e€lcwon: 2S50,(g) + O,(g) — 2S0;(g). Na vtoroyiotel 0 Oykog Tng
amotovpevng mocsotntag O, kabng kot o 6ykog Tov SO3 TOL TPOKVITEL, GE
STP cuvOnkec.

EXETIKEG ATOpLKEG paleg, S:32, O:16.

Avton
Brua 1:
Brua 2:

Bpo 3:

Brua 4:

Aev agtouteitan yuoti ny e€lowon tng avtidpoong eivar dedopév.

YnoAoyilovpe tn oxetikr) poplokn pélo tov SO, koL 6T cvvéyxela
v mocodtnta o€ mol tov SO, mov avricTolyel ot Pl Twv 32 g:

M, =32+2-16 = 64

m 32
n=———=—=05mol
M, g/mol 64

Ipagovpe ) oxéon Twv TocoTHTOV o€ mol pe tnv omoio avtidpovv
1 TTUPAYOVTOL TA AVTLOPOVTA KOl TO TTPOLOV, Kot pe fAOT) TOLG CLVTE-
Aeotég Tng avtidpaong kot tn dedopévn mosodtnTa Tov SO, vTtoAoyi-
Covpe avaroyikd Tig Tocotnteg Tov O, Kot Tov SO5:

[ (o€ mol) 250, + O, — 2S804 ]
oL 2 1 2
apa 0,5 0,25 0,5

1 S
Ee— |
x1

Agpo0 ta 2 mol SO, avtidpoidv pe 1 mol O, ko Tapdyovv 2 mol SO,
kot avahoyio T 0,5 mol SO, avtidpotv pe 0,25 mol O, ko Tapdyovv
0,5mol SO;.

YmoAoyiCovpe Tov {ntodpevo oyko tov O, kot Tov SOj:
|4
n(0y) = 5~
m
V(0,) =n- Vy = 0,25mol - 22,4L/mol = 5,6 L

14
n(80,) = v~
m

V (SOy) =n- Vy =0,5mol - 22,4L/mol = 11,2L
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Epappoyn 10.3

[Moca ypappapia Ny (g) ko moca L Hy (g) amoutodvton yix tnv mapackeun
89,6 L NH; (g); Ot 6ykot avagépovtar oe STP cuvOnkeg.

SxeTikn) atopkr) palo, N:14.

Avon

Ipagovpe v e€icwon oxnpaticpod g NHs:

N, (g) + 3H,(g) — 2NH;(g)

YmoAoyiCovpe mocotnta oe mol Tng NH; mov mpoxdmtel amd tnv avtidpao:

\%4 39,6
n(NH3) = V—m = m = 4mol

Ipagovpe tn oxéon mol pe tnv omoio avtidpolv 1 mapdyovrol To avTdpidvTa
KoL TO Poidv, pe PACT TOVG CUVTEAEGTES TG AVTIOPAOTG KoL G TN GUVEXELXL
vroloyilovpe avaloyikd Tig Tocotnteg (oe mol) Tov N, ko Tov H,, wov oot~
TOOVTAL YIOL TNV TOPAYWYT THG Tapatave mocotntag NHa:

aPoL 1 3 2
apo 2 6 4

i 2 ®
L L x3/2 —

YmoAoyiCovpe otn cuvéxeta n pala Tov N, kau Tov 6yko tov H, (L oe STP):

M (N,)=2-14=28

n(Nz) = M, g/mol

m(Ny)=n-M =2-28g="56g

V
”(Hz) V.
m

V(H;) =n- Vy = 6mol - 22,4L/mol = 134,4L
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10.3 XtowxelopeTpia og SloAVPOTO.

H ovykévipoon (c) evéc AVAAOYOUG GTOLYELOHETPLKOVG LITOAOYLOHOVG eKTEAODHE KOL GE AVTIOPACELG

SlAdpaTog, w¢ yveotov, | TOL Yivovton og Suhvpan ATAG, av pog 8ivouy TV SUYKEVTP®GT) Ko TOV OYKO
opileton amd T oyéon: evog SLaAVIATOG GTOV 0TT0l0 eVpiokeTaLl EVar AVTIOPAOV 1) Ve TTPOLOV LTTOAOYI-
n Covpe v moooTNTA TNG dtoAvpévng ovoiag e mol, pe Pdon tov oplopd NG

=5 OLYKEVTPWOTG, KOL OTT GUVEYXELA EKTEAOVIE TOUG GTOLYELOPETPLKOVG VITOAOYL-

) ) opovg otV e€lowon g avtidpaong. Exiong, av vtoloyicovpe tnv mocoTnTO
6mov n 1 mocodTNTA TNG dra- 1) eve Sod , A S (e Sedo-
Aopévng ovsiag ot mol Ko (cfe mol} evég axvridpadvrog mov amateiton yioe T mAfipn avtidpaor (ue dedo
V 0 6ykog Tov Stehbparog | HEVT TOCOTNTO GAAOL AVTIOPMVTOG) PITOPOUHE VoL LTOAOYIGOVHE Kaut TOV OYKO
oe L. TOU SLADPATOG GTOV OTTOLO AVTLOTOLYEL 1) TTOGOTN T QUTH.

Egoppoyn 10.4

[T6ca mL dwxAdpatog Ca(OH), 0,5M amaitodvrtal yiox mAnpn avtidpaot pe
200 mL HsPO, 0,2 M mpog oxnpatiopd Caz(POy,),;

Avon

YmoAoyilovpe apyikd tnv rocotnta oe mol tov H3PO, mov mepiéyeton oe 200 mL
SdroxAvpatog 0,2 M:

CcC=—

Vv
n=c-V=02mol/L-0,2L = 0,04 mol
Ipagovpe tnv (loootabpiopévn) e€icwon tng eEovdeTépwaong kat viroloyilovpe

OTOLYELOPETPLKA TNV TocOTN T 6¢ mol Tov Ca(OH), wov avTidpd pe tar 0,04 mol

[ (O'E mOl) 3 Ca(OH)Z + 2 H3PO4 = Ca3(PO4)2 + 6 HzO

aPov 3 2

&pot 006

x3/2

Etor, agod ta 2 mol HsPO, avtidpovv mAfpwg pe 3 mol Ca(OH),, avadoyikd,
ta 0,04 mol H3PO, avtidpodv mAnpwg pe 0,06 mol Ca(OH)s.

Télog, vtoAoyilovpe Tov Oyko Tov draddpatog Tov Ca(OH), oe mL mov mepié-
xeL avtiv v mocotnta Ca(OH),:

C =

0,06 mol
=——=0,12L = 120 mL

0,5 mol/L

n

v

n
V=-—
C
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10.4 ‘Eva avtiSpwv TepLEXEL KOL adPAVELG TIPOTUIEELG.

Y& KOUITOLEG TEPUTTOCELG POl OLOLX TTOL Y PNOLHOTOLELTOL WG AVTIOPWOV dev el-
v kaBopr), oAAG TepLéxel Ko GAleg (adpaveig) OAeg mov dev cuppeTéxovv
otnv avtidpaon. Etoy, yio mapdderypa éva deiypa Fe xabapdtntag 90 % w/w
oL onpaivel 6t ot 100 g Tov detypartog mepiéyovtat 90 g Fe kat 10 g (adpo-
VOV) VAOV. 2TV TEPINTOOoT ROKHoE®Y TTOL YVpilovpe TV kabopdtnta Tov
detypartog kot T pala Tov vroAoyilovpe avaloylkd TV TocoTnTA TNG Kobo-
PG ovoiog Ko pe PAon auTr] EKTEAOVIE TOVG GTOLYELOHETPLKOVG VITOAOYLGHOUG
otnv e€icwon g avtidpaong.

Eg@appoyn 10.5

[Towo n pala detypatog Zn kaBapotntag 80 % w/w (ko 20 % w/w adpaveig tpo-
opi€elc) mov avtdpd TARpwg pe 500 mL Srodvpatog HCI 0,2 M; TTortog 6ykog
aepiov (oe STP) mpokvmTel amd v avtidpacn avth; H oxetikn atopikr) pélo
TOU Zn elvau ion pe 65.

Aton
YmoAloyilovpe apyika Tnv tocotnta o€ mol tov HCI mov mepiéyetan oe 500 mL
droxdvpatog HCI 0,2 M:
n
c=—
\%4

n=c-V=0,2mol/L-0,5L =0,1mol

Me Baon v e€icwon g avtidpaong viroloyilouvpe Tnv TocotnTa 6 mol Tov
(kaBapov) Zn ko oTn cuvéxela TN palo Tou:

(cemol) Zn + 2HCl] — ZnCl, + H,

oL 1 2 1
apa 0,05 0,1 0,05

H mocotnta tov Zn mov avtidpd pe 0,1 mol HCI Ba eivat, emopévmg, 0,05 mol
OV AVTLOTOLYEL o8 Pl

m = n-A; g/mol = 0,05mol - 65g/mol =3,25¢g

H mocotnta tov delypatog Zn mov mepiéxel 3,25 g kabopot Zn voloyileton
g €&NgG:

Ta 100 g deiypatog mepiéxovv 80 g kabopov Zn
x = 3,25g
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Emopévog:
325
x = ——g = 40,625
30 g g

Me Baon tn otoiyelopetpia tng avtidpaong mapayovtal 0,05 mol aepiov Hy,
mov oe STP cuvBrkeg avtioTolyel oe dyko:

V=nV,=005mol-224L/mol =1,12L

10.5 TMeploosla evOg avTIOPWVTOC.

v mepintwon mov 1 avadoyice mol Twv avtidpdvtwv eivon 1 idw pe tnv
ovahloylo TwV oLVTEAESTOV TOVG ot XNUKN e€lcwon tng avtidpacng, oto
TéNOG NG avtidpaong Oa éxovv avtdpdoel TANPWSG TA AVTIOPOVTA KoL GTO
doxeto Tng avtidpaong Ba VITAPYOLY ATOKAELGTIKA KOl HOVO T TPOLOVTX TNG
avtidpaong. v mepintwor avth Aépe OTL Ol TOGOTNTES TV AVTLOPOVTWOV
elva oe otoryelopetpikr) avaroyio. Puoid av vtdpyet povo Eva avtdpov dev
€XOVE TEPITTWOT) TEPLOTELOG.

Eto, yuo mapadetypa otny avtidpoon:

N, + 3H, — 2NH,

ot tocotnteg 1 mol N, ko 3 mol H, eiva e ototyelopetpikn avaroyio. Eriong
o€ OTOLYELOPETPLKT avaloyia eivat ot mocotnTeg 2 mol N, ko 6 mol Hy, 3 mol
N, ko 9 mol H,, 0,2mol N, ko 0,6 mol H, kot yevika ot mocotnteg x mol N,
kot 3x mol H,.

T B yivel Opwg av 0 apxLlkéG TOCOTNTEG TOV AVILOPOVTWV eVl G€ TuYALX
avoloyio Kol OxL € GTOoLYELOPETPLKT); AG OVHE apXLKa Evar TapadeLypoL.
Eotw 611 Stabétouvpe 4 avtokivta ko 20 pddeg. Av fahovpe podeg ko oo 4
avtokivnta Ba Tapatnpricovpe 0Tt O pog meprocéPoov 20 - 4 - 4 = 4 podec.
Ko avto yati n avadoyio avtokiv)tov pe Tig podeg toug eivar 1 : 4.

Me dAha AoyLo éxovpe «Tepioceto» amd podeg. Av eiyope 6 ovtoxivito (ko 20
podeg) Tote B eiyope mepiooeia 1 avtokivritov kabwg dev Ba vpyav podeg
va Tov Parovpe. Télog, av eiyape 5 avtokivnta (ko 20 Tavtote podeg) TOTE
B elyope axppog Tnv avadoyia 1 : 4 ko emopévwg dev B mepicoevay ovTe
avTokivnta 00Te pOdeG.
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2NV MEPITTOWOT TOV XNUKOV OVTLOPAGEWVY TO TPAYHATO VoL LVAAOY X, KOL-
B¢ Ta avTdpovTa cOHATA AVTIOPODY TAPWG pe TNV avaroyio mol wov kabo-
piletar amd Tovg ovvteleotég (oToLxelopeTpLkT| avaloyia). Etot, yio dedopévn
TOGOTNTA EVOC AVTLOPDOVTOG LITAPYEL HLO GUYKEKPLUEVT) TTOGOTNTA TOL GAAOV
QVTLOPAOVTOG HE TNV oTola avTdp& TANPWS. Av OUWG 1) TOGOTNTA VOGS OVTL-
dpwvtog A eilvar peyaldtepn otd TNV TOGOTNTO TOL QITOLTELTOL YL TTAT)PN
avtidpaon pe dedopévn TocOTNTA TOL GAAOL avTIdPOVTOG B Aépe OTL €xoupe
nepilocela TOL AVTIOPOVTOG A, evd To avTdpWOV B avtidpd A pwg.

Mapaderypo
To peBdvio éxer Tomo CHy kan avtidpd (kaiyetor) pe 10 Oy, cOpQOVR He TN
xnukn e€lowon:

CHy + 20, — CO, + 2H,0
‘Etol, av Parovpe mpog avtidpaocn 2mol CH, pe 7mol O,, ta 2mol CH, 6«
avtidpdcovv pe 4 mol O, xou Oa mapoxBovv 2 mol CO, ko 4 mol H,O, evd Ba
neplocéPouv kat 7 — 4 = 3mol O,. Ta amoteAéopata 0pyavdVOVTOL GTOV
mivoko ToL orkoAovBet:

r

[Mocotnteg (ce mol) CH, + 20, — CO, + 2H,0

apYLKA : 2 7 ) -
petoPorég -2 -4 2
TEMKA : - 3 2

E@oappoyn 10.6

AwoBétoupe 0,1 mol Mg.

a. Ilow mocotnta (oe mol) O, amauteitan yio TANpn avtidpact, cOpPLVA e
v e€icwon:
2Mg + O, — 2MgO
Ko ol TocoTnT TPoidvtog Ba maporyOet;

B. Av PBd&rovpe mpogavtidpaon 0,1 mol Mg pe 0,2 mol O,, mowx TocodTNTA TPO-
iovtog Ba mopoyBel ko oo avtidpav Ba eivor o epiooeta;

Avon

* (o€ mol) 2Mg + O, — 2MgO

oo 2 1 2
apa 0,1 0,05 0,1

Enopévag, Oa amaitnBotv 0,05 mol O, ko Oa mapayBovv 0,1 mol MgO.
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B. Ago0 ta 0,1 mol Mg amoutovv mpog avtidpaocmn 0,05 mol O,, Oa meplocé-
Youv ta vtorowta 0,2 — 0,05 = 0,15mol O,. H mocotnTar Tov Mg mov b
mopoyOet Oa eivor waAL 0,1 mol. Ta amotedéopata eppavifovtor 6Tov mi-
VOKoL TOL orkoAoLBEL:

[Tocotnteg (ce mol) 2Mg + O, — 2MgO

oPYLKA : 0,1 0,2 -
petoaPorég - -0,1 -0,05 0,1
TEAKX : - 0,15 0,1

Ymtépxovv TEPITTOCELS AOKNCEWV OTLG 0T0leg avapépetal OTL dedopévr To-
oOTNTA EVOG AVTIOPOVTOG A avTdp& e epiooelx Tov dAAoL avTidpdvtog B
(xwpig vo ava@épetan 1 TOGOHTNTA TOV). XTIG TEPUTTAOCELS AVTEG vTLOP& OAN
1 TOGOTNTA TOL A KoL OL LTTOAOYLGHOL YivovTon pe PAon TNV TOoOTNTH QLT
(dev elvon amapaitntn 1 xpron mivakw).

Epoappoyn 10.7

IMocotnta N, (g) padag 5,6 g avtidpd pe mepicoeix Hy (g). oo palo NHs (g)
Oo oynpatioTel;

EXeTIKEG aTopLkEG paec, N:14, H:1.

Avon

YmoAoyilovpe TNV mocoTnTa 6 mol Tov N,y :

M (Ny) =2-14=28

m 5,6
n(N,) = ———— = — =0.2mol
M, g/mol 28

Ipdapovpe v ovtidpaon ko ekTEAOVLE TOVG GTOLYELOHETPLKOVS VITOAOYLEHOVG
pe Paon to N, ko tnv opayopevn NHs (adiopopodpe yio To GUGTATIKO TOL
elplon o meplooela kat yio To omoio dev yvwpilovpe TNV TocoTNTd TOL):

[ (o mol) N, + 3H, — 2NH; ]

opov 1 (mtep) 2
Gpa 0,2 0,4
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YmoAoyiCovpe otn cvvéxelx T pala tng NHy :
M, (NH;) =14 +3-1=17

n(NHy) = M, g/mol

m(NH3) =n- M, g/mol = 0,4mol - 17 g/mol = 6,8 g
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No mapatnpricete OTL 1) He-
Tapopd g (kowvrg) moco-
trog HCI and ) pio avi-
dpaon otnv &AAn dev éxel
oX£OT] HE TOVG OUVTEAEOTEG
tov HCl otig 8bo avtidpé-
CELG.

10.6 Ewdkn pebodoloyia oK GEWY OTOLXELOUETPLAG.

A. Ymoloyiwopoi oe Stadoxikég avTidpAoelg. YTAPYXOLV TEPUTTMOCELS OTLG
o7oleg 1) TOGOTNTA £VOG TTPOIOVTOG HLAG AVTIOPAGTG CUHHETEXEL WG AVTLOPWOV
HLOG ETTOPEVNG LV TIOPALGTC, TO TTPOLOV TNG OTTOLAG CUUHETEXEL O pic TpitTh avTi-
dpaomn kTtA. H oetpd avth) TV avtidpdoewv avagépovtat g dtadoxikég avt-
dpacerg. XTI TEPTTOGELS ALTEG Pog divouy (1) pag CNTdve) TNV TOGOTNTA EVOG
aVTIOPOVTOG TNG TPOTNG avTidpaong kot pog {ntéve (1) poag divovv) tnv mo-
cOTNTA £VOG TPOIOVTOG TNG TEAELTALXG AVTIOPACTG TNG TELPAS.

Egoppoyn 10.8

5,85 g NaCl avtidpovv pe mepicoeia H,SO, ko to aépro mpoiov Safifaleton
oe mepiooeia Stadvpatog Na,CO5. Na vtohoyiotel o 6ykog e STP tov aepiov
mov Ba TapayOel otn devtepn avtidpaon.

SxeTikég atopkég paec, Na:23, Cl:35,5.

Avon

YroAoyilovpe apyikd tnv tocotnta oe mol tov NaCl:

M, (NaCl) = 23 +35.5 = 58.5

5,858

NaCl) = =
n (NaCl) M, g/mol 58,5 g/mol

= 0,1mol

Ipapovpe TIg YnuLkég eElowoelg TV 000 avTOPAGEWVY JUTANG OVTIKATAGTA-
ong mov dteEdyovtal Ko eKTEAOVHE TOUG GTOLYELOHETPLKOVG LITOAOYLGHOVG:

(cemol)  2NaCl + H,S0, — Na,SO, + 2HCI]

apov 2 (mtep) 2

apa 0,1
J

(cemol)  Na,CO;|+ 2HCI — 2NaCl + CO,T + H,0O ]

apov (mep) | 2 1

apa 0,1 ,@

YmoAoyilovpe otn cvvéxela Tov 0yko Tov CO, oe STP cuvOnkeg:

1%
n(CO,) = 7

m

V(CO,) =n- Vg = 0,05mol - 22,4 L/mol = 1,12L
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Epappoyn 10.9

[oootnta Fe avtidpd pe mepiooeia Stoadvpartog HCI ko divel aépro to omoio
avtdpa TANpwg pe Cly, kot maipvoupe vEo aéplo To orolo avTidp& e mepiooeto
dradvpatog AgNO; divovtag 14,35 g Aevkov wWnpatog. ITowa eivon ) palo g
apyLKNG mocotntag tov Fe;

ExeTkég atopkég paleg, Fe:56, Ag:108, Cl:35,5.

Aton

Eotw x mol n moootnta tov Fe. phgovpe Tig Stadoyikég e€lodoelg Twv avti-
dphoewv TOL aVOPEPOVTOL KO EKTEAOVIE TOUG GTOLYELOHETPLKOVG VITOAOYL-
opovg pe Pdaomn To x:

[ (cemol) Fe + 2HCI —> FeCl, + H,]

oL 1 (rtep) 1

() (0

J

<

[ (cemol)| H, + Cl, — 2HCI ]

aPOL 1 2

< )

[ (cemol) | AgNO; + HCI — AgCl| + HNO; ]

apod Y 1

1

YmoAoyiCovpe otn cuvéxela Tnv Tocotnta Tov AgCl e mol:

M, (AgCl) = 108 + 35,5 = 143,5
m 1435g

AgCl) = - - 0,1 mol

n(AgCl) = 3 gmol  1435g/mol
2x=0,1
x=0,05

KoL kKotomy vroAoyilovpe tn palo tov Fe:

Fe)= —
n(Fe) = o mol

m(Fe) = n- A, g/mol = 0,05mol - 56 g/mol = 2,8 g
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B. Ebpeon tng ovotaong piypoatog d0o ovoiwv. Xe kdroto mpoPAnpoTo
(nreiton 1 ovoTOoN £VOG piyHaTog 800 oVGLOV pe PAOT) KATOLES AVTIOPATELS
OTIG oToieg LITOPaAAeTOL TO PiYHA KO GTLG OTTOLEG HITOPEL Vo avTdpd HOVO
TO éva 1] Kot Ta SO0 GLGTATIKA TOL PIYHATOG. XTI AoKHoelg auTéG GUUPOAL-
Covpe apyLKd He X KaL Y TNV ToooTnTo Kabe cvotatikol e mol kot exteAovpe
TOUG GTOLYELOHETPLKOVG VTTOAOYLOPOVG OTLG AVTLOPAGELG TTOL OVOUPEPOUVLLE. XU~
vBwg oxnpatilovpe cvoTNe dVO0 eELCOGEWV e VO AYVHOGTOVG 1) ETIALGT) TOV
ormoiov divel Ta x Ko y.

Epappoyn 10.10

10 g piypatog Fe kot FeS avtidpodv mAnpwg pe mepiooeia Stahdpatog HCI ko
amd Tig dvo avtdpacelg ov yivovtar ekAvovtal 3,36 L aéplov piypatog oe
STP. No vrtohoyiotel ) pélo kdbe cuotatikod Tov apyLkol piypatog.
Sxetikég atopkég palec, Fe:56, S:32.

Avon
Eotw 611 10 piypa aroteleiton otd x mol Fe kot y mol FeS. Av my n pélo tov
Fe ko my n pala tov FeS o toydouv:
m; =56xg (1)
my =88yg (2)

(6mov 88 1 oxetikr) poplakn palo tov FeS) ko emopévwg pe Paon tn palo tov
piyportoc:

m

my + my

56x + 88y

pey
10 (3)

Me v enidpacn HCl oto piypa Aapfévouv yopa dvo avtidpacelg, pio avti-
dpaon amAng avTKaTdoTaong Kot pio avtidpoon SITANG avTikatdoToong:

(cemol) Fe + 2HCI — FeCl, + H,7

apov 1 (mep) 1

apa x x

(cemol) FeS + 2HCI —> FeCl, + H,S1

opov 1 (mtep)
apo y y
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To agpio ov ekAveton amoteAeitan amd dvo cvotatika, To H, (x mol) KOl TO
H,S (y mol). Oa toyve:
\% 3,36 L

Ny = = = 0,15mol
ATy T 22,41 /mol

x+y=0,15 (4)
Me emilvon Tov cuoTHpATOg TV dvo elodoewv (3) kot (4), TpokimreL:

x=0,1
y=0,05

Apa, ot péleg TV 800 GLOTATIKGOVY VPPV e TIG oxéoelg (1) ko (2) Oa eivo:

my = 56xg =56-0,1g =5,6g Fe
my = 88yg =88-0,05g = 4,4 g FeS

Egoppoyn 10.11

13,3 g piyparog NaCl ko KCI avtidpotdv mAnpwg pe didAvpo AgNOs. Av petd
amo Tig avtdpaoelg éxovv katafuvbiotel 28,7 g AgCl(s), va tpocsdloplotoiy ot
paleg Twv dVO GLGTATIKOV TOL APYLKOD PIYHATOG.

xetikég atoptkég palec, Na:23, K:39, Cl:35,5, Ag:108.

Avon

Ot oxetikég poplakég paleg TV VO GLOTATIKGOV TOL PIYHKTOG KoL TOU LNpo-
tog (AgCl) eivou:

M, (NaCl) = 23 + 35,5 = 58,5
M, (KCl) =39 +35,5 = 74,5
M, (AgCl) = 108 + 35,5 = 143,5

Ectw 61t T0 piypo astotedeiton otd x mol NaCl ko y mol KCL Av my 1 pélo
touv NaCl kar my n palo tov KCl1 Ba toydovv:

m; =58,5x¢g (1)
my = 74,5y¢g (2)

KoL ETOPEVWG pe Péom T pala TOL PIYHATOG:

my + my m,

pLy
58,5x + 74,5y = 13,3 3)

Me Béon tig e€lodoelg Twv dvo avtidpdoewv (SUTANG AVTIKATAOTAGTG) TOV
AopPévouv yopa, Exouvpe:
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[ (cemol) NaCl + AgNO; — AgCl| + NaNO;

opov 1 1

apa x x

[ (cemol) KCl + AgNO; —> AgCl| + KNO;

opov 1 1
apo y y

H cuvolky nocétnta tov AgCl eivou (x + y) mol &po:

m 28,7 g

= = 0,2mol
M, g/mol  143,5 g/mol

n(AgCl) =
x+y=0,2 (4)
Me emtilvom ToL cLGTHHATOG TV S0 e€lowoewy (3) kal (4), TPoKLITTEL:

x=0,1
y=0,1

Apa, ot paleg TV 800 CLOTATIKGOV CUPPLVA pE TG oxéotelg (1) ko (2) Oa eivou:

my = 58,5xg = 58,5-0,1g = 5,85g NaCl
my = 74,5y = 74,5-0,1g = 7,45g KCI



266

Kepddaio 10. Xtovyeiopetpixoi vroloyiopoi

Epwtnosig - Aoknoelg - NpoBAnpata

10.1 Av avapei&ovpe 2mol N, ko 6 mol H,, tote
HETA TNV OAOKANpwOT) TNG avtidpaong:

N, + 3H, — 2NH,

ota Tpoiovta Bo vtapyouvV:

o. 2mol NH;
B. 4mol NH,4
y. 6mol NH;
6. 8mol NH;

10.2 'Eva diddvpa HCI e€ovdetepidveton TARP®G

a6 éva duxdvpa Ca(OH), av:

o. 0L 6YKOL TwV dV0 SLAVPATHOV TOL AVOUELYVDO-
vtou eivat ioot.

B. oL mocdtnTeg oe mol tov o&éog kar Tng Pdong
etvat ioot.

. oL paleg Tov 0&€og kol NG Paong eivon ioec.

& <

T0 TeAMKO draAvpa epiéxel povo CaCl, wg da-
Avpévn ovcio

10.3 Av xmol HCI avtidpodv mAfpwg pe y mol
Zn, ocvppwva pe v elcwon:

Zn + 2HCl — ZnCl, + H,

TOTE Yot TOUG aptBpovg x, y Lo veL:
o x>y
B. x<y

Y. x =2y
6. y=2x

10.4 To N, xou to Hy avtidpotv oe katdAAnleg
ovvOnKeg cOPPWVA e TNV e€lowon:

N, + 3H, — 2NH,

Me Béon v e€icwon auth Vo GUUTANPOCETE TLG
TPOTAGELS TTOL OKOAOVLOODV.

o. 0,2mol N, avtidpodv pe ....... mol H, kot mop&-
yovtat ....... mol NHs.

B. ....... L N, avtidpodv pe ....... L H, xou wapéyo-
vtan 0,2L NH; otig idieg ouvOrkeg Beppokpa-
olog xau mieongc.

Y. Av avopeifoope 0,4mol N, pe 1,2mol H,
B avtdpacovv mANpwg ko B mapoyBoidv
....... mol NHj;. Etnv mepintwon avti ot ap-
XLKEC TOcOTNTEG TTOL avopelope ovopdlovral

B avtdpdoovv TANPOGS ....... mol ....... He
....... mol ....... ko O toparyBovv ....... mol NHs,
evo Ba meplocEPouv ....... mol ....... .

10.5 Na yapoxtnpicete TIg TPOTAGELS TOL AKO-
AovBodv wg owotég (Z) § AavBaopéves (A). Na
OLTLONOYTOETE TLIG ETLAOYEG COG OLVOPEPOVTAS KOL-
TAAANA O Topadetypotar.

a. Xe kaBe xnpkn avtidpoon ot TocoTNTEG G Mol
TV OLCLOV TTOV TTOPAYOVTaL elvol TavTa (oeg
e TIG TOGOTNTEG € MOl TV 0VCLOVY TOL AVTE-
dpacav.

B. Ze pio avtidpaon mov dieEayetar oe KAelGTO
doyeio n pala TV avTdpOvVTeY elvat ion pe TN
pador TV TPOIOVTW®V.

Y. Ze pioe avtidpoon oTnv omola GUHHETEXOULV
HOVO OoépLaL, O GUVOALKOG OYKOG TV avTLOP®-
VTV elval i6og pe To cLVOALKO OYKO T®V TTpo-
iovtwv (oTig 1dieg ouvOrkeg mieong ko Beppo-
Kpocilog).

10.6 Eva motrpt pe diddvpo HCL éxer pélor my.
310 motnptL mpocBétovpe pvicpata Zn palag my
koL dre€ayeton ) avtidpoon:

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(g)

Av m3 1 palo TOL TOTNPLOL PETA TNV aVTidpaoT,
B Loy lel:
my + myp = Mg

2woto 1 o0xL; Na attioloynoete TN andvinon 6og.

10.7 No vrohoytotei o dykog tov CO, (oe STP)
7ov mpokLNTEL amtd TN Oeppuikn) dubomaocn 20g
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CaCOg3, ocVpgwva pe Tnv e€lowon:

CaCO; — CaO + CO,

10.8 Twx v mapoaockevy tov mupitiov (Si) mov
XPTOLHOTOLELTAL GTA NAEKTPOVIKA GUGTHHATO TWV
LTTOAOYLGTAOV Y PTCLLOTTOLOVHE TNV avTidpaon:

SiCl, + 2Mg — 2MgCl, + Si

[TI6ca g Mg amaitobvtal yia tnv mtapockevr] 11,2 g
Si;
SXETIKEG ATOpLKEG paleg, Si:28, Mg:24.

10.9 To pwoyidio Tov acPeotiov, CagPy, avtidpd
[L€ TO VePO, COHPOVX Pe TNV elowon:

CasP, (s) + H,O(1) — 2PH;(g) + 3 Ca(OH), (aq)

[Toteg paleg AvTIOPOVTWV ATTALTOVVTAL YLO TNV TTO-
paywyn 8,96 L PH; (g), oe STP cuvOnxkeg;
2xetikég atoptkég paleg, H:1, O:16. Ca:40, P:31.

10.10 Mia xown epyaotnploky pébodog mopa-
okevrig O, ypnopomotlei T Beppikr) dikomacn Tov
KCIOs, onote mpokvmrovv KCI ko O,.

. Na ypaget n e€lowon g avtidpaong.
B. Me tn Bewpnon ot 1 avtidpaon eivor TARpNG,
va vtoAoyloTel 0 0ykog Tov O, (oe STP cuvbn-

KeG) mov mpokLmTeL amd T Beppiky) diomaon
49 g KClOs.

Yxetikég atopikég padeg, K:39, O:16. Cl:35,5.

10.11 Aciypo Zn Stoddeton TARpwg o€ mepiooela
dradvparog HCI ko tpoxtdmrovv 4,48 L H, petpn-
péva oe STP ouvOnrjkeg. Na vitodoyiotet ) pala Tov
deilypartog Zn.

xetikn atopikn péla Zn ion pe 65.

10.12 To mpowdntikd cvoTHpATA TV SLALCTNL-
KOV AEOPOPELDV XPTGLHOTOLOVV TNV avTidpaon):

3 Al + 3NH,CIO, — ALO; + AICL, + 3NO + 6 H,0

[Towa pala Al mpémer v ypnotpomonOei yioo tnv
AN pn avtidpaon pe 235 g NH,CIO4; ITowo péor ve-
pov mapayetal kot Tnv avtidpoon); Ilotog o dykog
tov NO (g) mov mtpokvrtel oe STP;

SxeTikég atopkég paleg, Al:27, N:14, H:1, Cl:35,5,
0O:16.

10.13 H pebavobeidin, CH;SH, eivar éva dvoo-
OHO C€PLO TTOV XPTCLUOTOLELTOL GE TTOAD HLIKPEG TTO-
oOTNTEG YLt TNV QUECT) aviyvevoT dlappowv oe
gyKataotdoelg uolkol aepiov. Katd tnv kadon
TOVL QLOLKOU aepiov 1 €Vwon aUTH KalyeTol oOp-
pwva pe TNV e€icwon:

CH;3SH (g) + 30,(g) — CO,(g) + 2H,0 (1) + SO, (g)

[Towog 6ykog SO, (ce STP ocuvOrkeg) mpokvmTel
Kot& TNV kovon 0,48 g CH3SH;
Y xeTIkéG atopkég paleg, C:12, H:1, S:32.

10.14 To vitpkd oppovio, NH,NO;, pmopei va
Swxomaotel pe Expnén cOppwva pe v eElcwon:

2NH,NO;(s) — 2N, (g) + O,(g) + 4H,0 (g)

o. ITowa 1 palo k&Be TPOIOVTOG TTOL TPOKVITEL fle
™ dwxonaon 160 g NH,NO;;

B. INowa mocotnta NH,NO; mpémet va Staomactel
ya va tpokOyovv 3,6 g HyO;

v. Ilowog 0yxog aepiwv (oe STP) mpokbdmret amd
dwxomaon 0,1 mol NH4;NO;;

Yxetikég atopikég palec, H:1, O:16. N:14.

10.15 Noa ypayete tnv e€icwon g avtidpoaong

7OV TTpaypatomoteital katd tn diafifacn mepio-

oelag NH; (g) o Siahvpo HCI kon va vtoloyioete:

. tov 0yko tov dwaxhvpatog HCl ovuykévipwong
0,2 M mov avtidpd AN pwg pe 8,96 L NH; (g) o
STP cuvOnkeg ko

B. tov 6yKo oe STP tng aépiag NH; mov mpémet va
drPipacBbel oe 500 mL Sradvpartog HCI 0,2M
yr va o e€ovdetepidoel, kabwg ko T palo
oL dAatog mov B mapoyBel amd tnv e€ovde-
TEPWACT] QUT).

> xetikég atopikég palec, H:1, O:16, N:14, S:32.

10.16 No ypdayete t xnuky e€icwon mov mept-

ypageL v e€ovdetépwaor tov H,SO, amd to NaOH

Ko pe Baon tnv eicwon autr va vtoAoyioete:

o. TNV rocotnta oe mol tov H,SO, mov avtidpotv
AN pwg pe 0,3 mol NaOH.
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B. ™ palo Tov NaOH mov oavtidpd mAfpwg pe
0,2 mol H,SO,.

Y. ™ pala Tov GAATOG TOL TPOKVTTEL OO TNV
e€ovdetépwon 8g NaOH pe v ostaitodpevn
TOCOTNTA TOL 0E£0G.

Yxetikég atopikég palec, Na:23, S:32, H:1, O:16.

10.17 e 500 mL dwaAopatog Ca(OH), SioPipd-

oope 1,12 L aéprov HCI oe STP ko mpoékoye dud-

Avpa A 6ykov 500 mL ov mepiéyet pia povo dtoxdv-

pévn ovaio.

o. ITowx Tav n ovyKEVTPWOT TOL apy LoD Stahv-
patog Ca(OH),;

B. Towx eivo ) cLYKEVTPWOT 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
ELOAYOUpE aépla appwvia Lo otabepr) Oeppokpa-
olo.

a. IIoon Ba yivel n mieon tov cuoTHpATOG, OTAV
ewoay@ovv oto doyeio 0,1 mol NHs;

B. INoca mol NH; mpémet va etoary@otv oto doyeio,
WOTE 1) TTLEGT] TOV GLOTAHATOG vV Yivel 0,2 atm;
Na e€etaoete dvo mepintaoels. To NH,CI eivon
oTEPED COHA.

10.19 19,5 g Zn avtidpodv tAfpwg pe 500 mL Sia-

Mopatog HCI (8téhvpa Ay) , omdte mapleyeton ok-

pto A ko Stddvpa Ay. OAn n mocdTnTR TOL AEPiOV

A avtdpa TANpwg pe mepicoelon Ny ko wapdye-

ToL aéplo B, to omolo dxfipaletor oe 500 mL Suee-

Aopotog HySO, 2 M (8téhvpar Az ) ko pokdTovy

500 mL SraAvpatog Ay.

. Noa ypayete TIg eELOOCELS TTOVL TTEPLYPAPOLY T
TOPATTAVE XNHLKE QOLVOpEVAL.

B. Noa Ppeite tn cvykévrpwon tov StaAbpatog Ay.

y. Iloleg oL CLYKEVTIPOOELG TV OLCLOV TTOL TEPLE-
XovTaL 6To SLAvpa Ay;

Yxetkn atopikn péla Zn ion pe 65.

10.20 4,48L aéprag NH; Stahdovton oe vepd ko
npokvnTel StaAvpa Aq dykov 200 mL. 50 mL artd to
duddvpa Ay apordvovtal pe TpocBnkn vepov Ko
npokOTITEL StdAvpa Ay ovykévipwong 0,2 M. Na
LTOAOYLOTODV:

O 1) GLYKEVTPWGT) TOL dLaAVpaTOg Ay,

B. o 6yKog tov vepol (oe mL) pe Tov omoio apot®-
Onke to duahvpa A ko

Y. N mocoétnta oe mol Tov HCI mov amoutovvron
yla TV TAnpn e€ovdetépwaon 50 mL tov Stadv-
potog Aq.

10.21 To 1774, o Zoundog xnuikodg Carl Wilhelm

Scheele mapnyaye Cl, (g) pe Tnv avtidpaocmn mov se-

prypageton amtd v e€icwon:

4NaCl(aq) + 2H,SO,4 (aq) + MnO, (s) —
2Na,SO, (aq) + MnCl, (aq) + 2H,0(1) + Cl, (g)

ITowog oyxog Cl, (g), petpnpévog oe STP, mapdrye-
tou pe v ovepiEn 50 mL Sroedvpatog NaCl 2 M pe
25 mL dwoxdvpatog H,SO, 6 M xou 4,35 g MnO,;

SXETIKEG aTOHLKEG palec, Mn:55, O:16.

10.22 >to cvotnua acareiog mopoyxng o€vyo-
vou ota emPatik® oepomAdva, To o&vydvo ma-
payetot pe Oeppikr dikomaon yAwpikod vatpiov,
oOpewva pe TNV elowon:

2NaClO5(s) — 2NaCl(s) + 30, (g)

Katéd péco 6po évag avBpwmog ce katdotoom
OTPEG KATAVOAGDVEL pe TV avatvor) 38 L O, (petpn)-
péva oe STP) kaBe 15 Aemta. oo pélor xAwpikod
VOTPLOL TIPETTEL VAL SLLCTTOGTEL YIX TNV TTOPAYWYT)
NG ocotnTag aLTHG Oy

xetikég atopikég palec, 0:16, Na:23, Cl:35,5.

10.23 Twx v mapaywyni tov Oeukod vatpiov
xpnopomoteiton 1 e€Ng ahAnlovyio avtidpacewv:

S+0, — SO,
250, + O, — 2S04
SO; + HyO — H,S0,
2NaOH + H,SO, — Na,SO, + 2H,0

Moo pala O, arateitan yior v mapockevry 1 mol
xetikn atopikn péla O:16.
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®UANo Epyaoiag 10.1

YtolxelopeTplkoi vroloyopoi 1

[TPATIEZA @EMATON]

A. TIoca g Hy avtidpotdv TAnpag pe 5,6 g Ny; IToca g NH; O pokvjouv;
Y xeTikég atopikeg paleg, H:1, N:14.

B. AwBétouvpe 6,5 g petariicot Yevdopyvpov.

a. ITolog 6yKkog Sahdpatog HCL 0,1 M avtidpd TANp®G e TNV ToGOTNTH QLTH TOL Zn;
B. ITolog 6yxog aepiov Hy O mpoxOyel petpnuévog oe STP;
Aivetar: A, (Zn = 65)
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®UANo Epyaciag 10.2

3 TOLYELOHETPLKOL LTTOAOYIGHOL 2

[TPATIEZA @EMATON]

A. AwBétovpe 500 mL droddpatog HBr 0,2 M.

a. IT6ca g Ca(OH), amartodvtol yio tnv e£0vdeTépwon Tov dIXAVPATOG;
B. IIoca g dhatog Ba TpokvYouv;

Yxetucég atopkég paleg, Ca:40, O:16, H:1, Br:80.

B. 4,6 g Na avtidpovv mAnpwg pe H,O.
a. [Toca g NaOH Boa mapoyBovv;
B. Ilooca L aepiov H, Ba mapoxBodv petpnuéva oe STP;
YXeTIKEG aTopLkeG paleg, Na:23, O:16, H:1.
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Amavtioelg - Aboelg otig Epwtnoeig - Aoknoelg - MNpoPAnpata
Kepaloto 10

10.1 B 10.14 . 56g N,,32g 0, 72g H,0 B.8g y.784L
10.2 8 10.15 o 2L B.2,24L, 535¢g

10.3 y 10.16 H,SO, + 2NaOH — Na,SO, + 2H,0

104 «. 06,04 f.0,1,0,3, y.0,8, ororyelopeTpikés 8. 0,2, a.1,5mol, B.16g, y.142g

N, 0.6, Hy, 0,4, 0,2, N, 10.17 o 0,05M, P.0.05M

105 o. A B.Z y.A
10.6 Xwotd. Apyn Swathpnong g palog (Lavoisier).

10.18 . latm, f.0,3mol NH; 1 0,5mol NH;
10.19 Zn + 2HCI — ZnCl, + H,

10.7 11,2L N, + 3H, — 2NH,

10.8 19.2¢g H,SO, + 2NH; — (NH,),S0,

10.9 36,4 g’ 3,6g ﬁ. 1,2 M, v. (NH4)ZSO4 0,2 M, H2504 1,8M
10.10 . 2KCIO; — 2KCl + 30,, B.1344L 10.20 o. 1M, B.0,2L, y.0,05mol

10.11 13g 10.21 5,6L

10.12 54g, 72g, 4438L 10.22 ~ 181g

10.13 0,224L 10.23 48¢g
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Anavtioelg - Aboelg ota POAAa Epyaciog

Kepaloto 10

®VAAo Epyaoiag 10.1 ®vAMo Epyaciag 10.2

A. 12g, 68¢g a. o.37g, P.10g
B. a.2L, B.224L B. o.8g PB.2,24L
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B.1 T dvo aépia A xou B mov Ppickovron oe
idteg ouvOnkeg Beppokpaciog kot ieong Kot €xovv
oykoug Vu ko Vg kot aptBpd mol ny xou ng ovti-
oToLY L, LoYVEL:
VA na

o — = —

VA Vi = .
Vs g Y- VA VB =1np - Np

B.2 Aivovtou 8bo {ebyn otoiyeiwv:

o. 145 ko 1;Cl B. 17Clkou oF

Ye oo {ebyog Ta oToLyela ExouV ToPOpoLeS (ovar-
Aoyec) xnpuikég otnteg; Now autiodoyrioete tnv
&V OT) COG.

B.3 No yapaktnpicete 1ig mapakdtw mpotdoelg
wGg owoTég (X) N AavBaopéveg (A) ko va otiolo-
YNOETE TNV aNAVTNON COG.

1. To 6v oL vatpiov, {Na*, mpoxinrer dtav to

atopo tov Na mpocAapfdavel éva nlextpovio.

. Ze 2mol NH; mepiéyeton icog aplOpog popiav pe
aUTAOV oL TTEpLEovTal o€ 2 mol NO.

. T tig evépyeteg Eyp kat Ep tov otifadwv M ko
L avtiotoiya, toxveL 0t Eypp < E.

. To otoixeio o€vyovo, 3O, Ppioketar otnv 18n
(VIIIA) opddo koL tnv 2n mepiodo tov Ileprodi-
ko0 ITivaka.

. O apBpog okeidwong tov Cl, otn ynpikr évoon
HCIO,, eivou +7.

. To otowyeio vatpio, 1;Na, Bpicketar atnv 1n (I1A)
opado ko tnv 2n mepiodo tov Ileprodikov IIi-
VOKQL.

Hap&pnpa A

Tpamela Ospatwyv: Ocua B

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

. 1mol H,O mepiéyet 12,04 - 102 &ropa vdpoyodvou.
.'Eva popro Hy (A, (H) = 1) éxet péla 2 g.

. To &topo ?gCl mepléxel 17 vetpovia.

10.

O apBpog okeidwong tov alwtov (N), oto vi-
TpKo 10V, (NO3 ), elvon +5.

To otowyeio apyd, Ar (Z = 18), Bpioketar otnv
18n (VIIIA) opdda kan tnv 41n mepiodo tov Ile-
prodiko Ilivaxka.

Ta woToma eivar dtopa TOL VKoLV 6TO S0
otolyelo.

. To v Tov c1dfjpov, . Fe3* éxel mpoxvyer pe

omtdAelx 3 NAEKTPOVILV otd TO ATORO TOL G-
pov.

>e 4mol H,CO; mepiéxovtal cuvoAikd 12 &topa
o&uyovou.

1mol popiewv H,O amoteleiton cuvoAikd amd
3 - Np atopa.

3 L aepiov O, mepléxovv meplocoOTEPA HOPLX ATTO
3 L aéprag NH; oe id1eg cuvOnkeg mieong ko Oep-
HOKpaciag.

Ol 10VTIKEG EVIOOELG O€ OTEPEN KATAOTAOT) Elval
oywyol Tov NAEKTPLKOD peLHATOG.

Ta aloyovo propotv vor GXNUATICOUV OHOLOTTO-
Akotg Ko LovTIKoOG deopovG.

To ;;Na éxeL peyohOtepn axtiva omd to Na™.
H Swxgpopd tov atopikot aptbpod amd 1o po-
Cuco apBpod toovTat pe Tov apLtBpd veTpoviwy tov
O TOHOV.

To oK™ ko 10 1;C1™ éxovv ToV S0 aptBpd nAe-
KTpoviwv.
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22. To otoweio X mov Ppioketon otn 171 (VIIA)
opada ko aTtnv 21 mepiodo Tov mepLodiko Ti-
voKa, £XeL ATOHLKO aptOpod 17.

23. 1 mol omowxcdnmote XNHUIKNG ovGLlag e TPOTL-
nec ouvOnieg (STP) éxeL 6yko 22,4 L.

24. H évwon peta&d tov otolyeiov 17X KoL Tov GTOL-
xelov 9% eivon tovtikn.

25. Ta wo6TomTaL €x0UV TOV 010 aPlOpd TPWTOViwV
KoL VETpOViwv.

26. To 20C32+ éxel 18 nhektpovia.

27. Ta &ropa tng xnpikng évwong XW mpémel vo
éxouv dLapopeTikd palikd aptOpod.

28. Eva didhvpa CuSO, (aq) de pmopodpe va 1o @u-
AaEovpe oe doyeio amd alovpivio (Al).

29. To &rtopo mepiéxel dVO VETPOVIX TTEPLGCOTEPQL
aTtd T NAEKTPOVIOL

30. Ta oToryeia prog mepLodou £xouvv tov idto aptOpod
nAektpovinv otnv e€wtepikr oTifdda Toug.

31. T dropa 14X xau 2Y eivon io6Tom.

32. H évwon petafd 19K ko oF eivan tovtik.

33. O apyvpog, Ag, dev avTidpd pe To LOPOYAWPLKO
o€, HCl (aq).

34. T va e€ovdetepwoouvpe to HCI mov mepiéyeton
OTO YOOTPLKO LYPO XPTCLLOTOLODHE YOAX Hot-
yvnoioag (Mg(OH),).

35. To H,SO, 6tav avtidpaoel pe to Na,CO5 tapd-
yeTow aéplo vdpoyovo.

36. To xAwpro (17Cl), prtopel voo oxnpaticel opolo-
TTOALKOUG KOl LOVTLKOUG deGHOVG.

37. H nAextpapvntikotnra kabopilel tnv Tdomn TV
ATOHWV va amofdAlovy niektpovia.

38. To 1;Cl mpocAapfavel nAektpovia evkoAdTepa
amd o §F.

39. Xe 5mol H,0 nepiéxovron 10 mol atopwv vdpo-
yovov, H.

40. 1 mol H, mepiéyet 2 &ropa vdpoyovou.

41. Eva cwpatidio mov mepiéxet 20 tpwtovia, 20 ve-
POV kot 18 nAekTpovia, eivar évo apvnTikd
Lov.

42. 1 mol C,Hy mepiéyel 6 atopo vdpoyovou.

43. Toe choyova HITopovv vow GYMHATICOLY OHOLOTTO-
ALKOUG KoL LoVTLKOUG deGPOVG.

44. Av éva atopo X éxet 4 nhektpovia oty eEwte-
pikn Tov oTiPdda n omoia eivon n L, t0te 0 ato-
HLKOG TOUL aplBpog eivou 4.

45. To vatpro ;1 Na, dev propel va oynpaticet opoto-
TOALKEC EVOCELS.

46. Ztolyeio pe A, = 31 xou M, = 124, éxeL oto popLO
ToU 4 dTopa.

47. 1L O, (g) mepiréyeL mepiocdTEpA popLoc ot Ot 1L
N, (g), otig idteg ouvOrkeg P, T.

48. 1mol yAvkdlng (C6H1206) mepléxel 12 - Np
atopo vdpoyovoUL.

49. Av dUTAAGLALGOV}LE TNV TTLEGT) OPLOUEVNG TTOGOTN-
TG evOG aepiov pe otabepd Tov 6yKko Tov aepiov
tote 1) Oeppokpacio tov Oa SirhaciaoTel.

50. Xe 4 mol NH; mepiéxetan icog aptOpog popiwv pe
avtov mov mepiéxetal oe 4 mol H,S.

51. ¥to 1mol NH; mepiéxovrar cvvolikd 4 - Ny
ATOHO.

52. Xe 2mol CH, mepiéyeton icog aptOpog popiwv pe
1 mol HNO;.

53. 3¢ oplopévn mocotnta {eaTOL vePoL dlahveTon
peyaAvtepn moootnta {&xopng ot OTL oe idlo
TOCOTNTA KPVOL VEPOU.

B.4 Av vrépyovv Soxeia katackevacpéva amd
Cu kot Al, e€nynote oe molo doyeio eivar duvatov
va amoOnkevtel StdAvpa FeSO,.

B.5 To éropo evog otoryeiov X éxer pala 2 gopég
peyaddtepn amd to drtopo 1,C. To Atouv X eivan:

o 12 B. 18 y. 24

Na emilé€ete T cwotr) amdvtnon. Na artioloyn-
OETE TNV ATAVTNOT) OOG.

B.6 Noa avagépete Svo diagpopég petakd opotomo-
ALKOV KL LOVTIKOV EVOCEWV.

B.7 Eva octoweio éxer oxetikr) atopkn péla
Ar=16 ko oyetikr) poprakn palo Mr=48. To otol-
Xelo avTo elva:

. JLOVOOTOMLKO

B. dwotopikd

Y. TPLXTOHLKO
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Na emAé€ete n ocwotn amavinon. Na owtioloyn-
OETE TNV ATAVTN O COC.

B.8 >1o0 epyaotipro Siabétovpe va véatikd Sidi-
Avpo HCL ko Svo doyeio amoBnkevong, to éva otd
oidnpo (Fe) ko to GAro amd xarko6 (Cu). e oo
doyelo mpémel va amoBnkevoovpe to dtaAvpo HCL

. 210 doyelo amd cidnpo.
B. 1o doxeio amd YoAko.
Y. Ze kovéva oo T dvo.

8. Xe omorodnmote outd ta dvo.

Na emAé€ete n cwotn armavinon. Na otioloyn-
OETE TNV ATAVTN O COC.

B.9 No ovopacBoiv ol emdpeveg xnuikég eviooeig:

o. Mg(OH),

B. BaCl,

y. H;PO,

8. NH,Br

B.10 Moo éxer peyalitepn aktivey
a. 10 ;N1 70 5P. B. to 10K 1) T0 ,,Ca.
Na aitioloynoete TNV amdvtnon oog.

B.11 Na yp&yete otnv x6Ma cog Tov mivaka,

CUPTANPOVOVTAG T KeVA kGbe oTANG pe To X1)-
HLKO TOTTO TNG €VWOTG OV ALVTLOTOLYEL.

Ovopooia Xnpkog tOmog
o. | Ydpokeidio Tov vatpiov
B. | XAwprovyog yohkog (II)
y. | Y&p6beio
8. | OEeidio Tov acPectiov
B.12

. Naeprypdete Tov TPOTO GXNHATIGHOD TNG LO-
VTIKNG évwong petafd tov 19K ko 17CL

B. No ypayete tov xnpikd TOTO TNG €VWOTNG TTOL
TPOKVITTEL.

v. No ypayete dvo YopakTnploTikd TnG LOVTIKNAG
€VWOTG TTOL TTPOKVITTEL.

B.13 T ta otouyeio: oY ko 5Li:

o. Na ypoagel yia 1o kabéva amd avtd 1 xoto-
vopun nAektpovienv oe oTifddeg ot avTioToL oL
ATOpO.

B. Me Baon tnv nAektpoviakrn dopr va tpocdio-
plotel 1 Béon yix kabéva amd avTd Tor YNULKAE
otolyeia otov Ileproduco Mivako.

y. To otoweio oY eivor pétadro 1 apétarro; No
OLTLONOYT)OETE TNV WTAVTNOT COC.

B.14 Noa ovopdioete Tig XNuikég evooEeLG:

o. Ca(OH), B. NH,NO,
v. Ca(NOs), 5. NH;

e. HCl ot. Mg(OH),
¢ CO, . Caz(POy),

B.15 Na ypdayete otnv xOAa cag Tov mivaka,
OUUTTAN POVOVTOG T KeVA K&Oe GTAANG pe To X1)-
HUKO TUTO TG €VWOTG OV AVTLOTOLYEL.

Ovopaoio Xnpucog Tomog

a. | XAwplovyo acPéotio

B. | Ydpokeidio Tov oidrpov (II)

Y. | Awkeidio tov avBpaka

B.16 T ¢idovg deopodg avanticoetal petad Tov
10K ko tov 9pBopiov, ¢F, 1o0vTikdg 1} opotomoAtiog;
No aitioloyrioete TNV a&vTnor cog TePLYpAaPo-
VTOG TOV TPOTO GXNHATIOHOD TOU deGHOV.

B.17 Aivovtan ta otoryeio 1;Cl ko 5X.

o. Me 11 eidovg ynpkod deopd Oa evwboldv petad
TOUG: LOVTLKO 1) OopotoToALko; Nou emidé€ete
owoth amtdvtnon. Na attioloyrjoete tnv amd-
VTNoT 060G,

B. No ypayete to xnuiko tomo tng évwong mov Oa
OXNHOATIOTEL

B.18 'Eva otoweio A, avrjkel otnv 11 (IA) opdda

Kot otnv 31 mepiodo.

o. Na dei€ete 6TL 0 atoptkdg aplBpog tov eiva 11.

B. No eEnynoete ToV TPOTO GXNUATIGHOD TNG EVW-
ong peta€d Twv otolyeiwv A kot Tov oF kot va
yp&yete Tov xMpLkod TOTO TNG évewong. No yopor-
KTNPLOETE TNV €VOOT) WG OPLOLOTTOALKT] 1} LOVTLKT).
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B.19 Na yp&yete otnv x6A\a cag tov mivaka,
CUUTTANPOVOVTOGS T KEVA K&be GTHANG pe TNV ovo-
pHoolo TNG €VWOTG TOL AVTLOTOLYEL.

Xnpkog tomog | Ovopaoio
o. | Mg(OH),
B. | Na,S
v | K;SO,
5. | CO,
e. | HBr
ot. | NH,Cl
C. | KNO,

B.20 No ovopdoete Tig Ynuikég evooelg:

o. HCI B. Mg(OH),
y. CO, 5. Caz(POy),
e. KNO; ot. Ca(OH),
¢. HBr n. K,S

0. H,S0, 1. BaCl,

B.21 No ovopdoete Tig xnuikég evooeig:

o. NH; B. HNO,
y. HI 8. Ca(OH),
e. CaCO, ot. H,S0,
¢. Ca(NOs), n. CO,

B.22 E&nynote ywrti to ;Mg eppavifeton otig
EVAOOELG TOV WG LOV HE POPTLO 2+.

B.23 E&nyrote yati to oF propei va tposhéfel
NAekTPOVIX EVKOAOTEPQ aTTO TO 17,CL

B.24 H Swvtétnta tov CO,(g) oto vepd eivou
HeYyoAOTEPT):

. otovg 25 °C 1) otovg 37 °C,
B. oe ewtepwkn) mieon CO, 1atm 1 oe eEwtepikn
nieon CO, 5 atm;

B.25 O\ mAnpogopieg mov axolovBotv apopoiiv
ota ototyeia X ko ¥. To 16v X2* éxer 10 nhextpod-
vi. To otoiyeio ¥ Ppioketon otnv 2n mepiodo ko
otnv 171 (VIIA) opddoa Tov Ieprodikot Iivaka. No
LTTOAOYLOETE TOUG ATOHLKOVG optOpos Twv 6TotL-
xetov X ko .

B.26 E&nyrote ywti to ;;Na ostofddher nhe-
KTpOVIa duokoAoTepa amtd To oK.

B.27 4mol popiwv CH, mepiéyovv:
. 4 popwx

B. 4- Np dtopa

Y. 4- Np popla

Na emlé€ete T cwotr amdvtnon. Na airtioloyn-
CETE TNV ANAVTNOT GUG.

B.28 Na Bpeite Tov atopkd apBpd tov 200 pé-
Aovg NG op&das Twv ahoyovev kol va Ypapete
TNV NAEKTPOVIOKT) SOMT) TOU.

B.29 Aivovtan ta otowyeia: 14S, {H.

o. No ypayete v Katavopn TV nAektpoviov
Tov Belov kat Tov VEpOYOVOL Ge oTLRGdES.

B. Na Ppeite oe mola opddo ko o€ ol ePiodo
tov Ileprodikot Iivaka avrjkovv Ta Tapodve
otouyeio.

y. Noae€nynoete ylati dev mpémel va xproiposmotei-
TaL 1] EVVOLX TOV LOVTLKOD KPUGTAAAOL GTNV TTe-
pintwon tov H,S.

B.30 Noa cvpminpocete Tic ynuikég e€iomoelg
(TpoidvTa KoL GLVTEAECTEG) TWV TOPOAKATW OLVTL-
dpaoewv oL yivovtal OAEC.

a. Bry () + KI(aq) —
B. NaOH(aq) + HNO; (aq) —
y. CaCl, (aq) + Na,CO3(aq) —

Na yoapoxtnpicete TIC TOPATAVED AVTIOPAGELS OG
OTTANG OVTLIKATAOTOONG, OUTANG AVTIKATAGTOONG
KoL eEovdeTépwong.

B.31 Tlowx and Tig emdpeveg xnuikég avtidpioelg
dev ylvetau,

a. HCl(aq) + AgNO; (aq) —
B. HCl(aq) + CaS(aq) —

y. HCl(aq) + NH,NO; (aq) —
8. HCl(aq) + Mg(s) —
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Na ypayete tig xnuikég e€lodoelg twv avTdpda-
OEWV TOL Yyivovtol (TPOoidVIX KoL GUVTEAEGTEC),
AVOPEPOVTOG KOL YLO TTOLO AOYO YivovTaLl.

B.32 O &vbpakag (C) éxer atopkd apbpd 6. Av
yvopilete 0TL 0€ éva L6OTOTO TOL AvOpoka o apid-
HOC TV TPWTOVIWV TOL elval i6og pe Tov aplpo
TWV VETPOVI®V TOL, va Ppeite tov polikd aplBpod
TOU LoOTOOL aTOL KABWG KaL Tov aplOpd twv
TPWOTOVIWV, VETPOVIOV KOl NAEKTPOVIWV TOL QXLTO
TEPLEYEL.

B.33 To ortowxeio X éxel 6 nhexktpdvia otnv e€w-

Tepikn) Tov otdda ov eivan 1 oTifada (M).

. Noa vtoloyiotel o atoptkdg aptBpog Tov otot-
xetov X.

B. No e€nynoete oe mola opdda KoL oe ol mepi-
0do tov ITeprodikot Iivaka avrikel To oToLyeio
X.

B.34 310 16v 12N va npocdiopicete Tov apiOud
TPWTOVIWV, VETPOVI®OV KL NAEKTPOVIWV.

B.35 Na ypaget o ynuixdg tT0mog Tov mopakdto
EVOOEWV:

. VOpokeidlo Tov acPectiov
viTpLk6 o&0
ovOpakikd vaTpLo

oavOpaxkikd acPéotio

o2 ™R

vdpoxAwpLo
oT. VOpo&eidlo Tov payvnoiov

€. o&eldlo Tov vatpiov

B.36 1o epyactipro vépyovv Siahbpata Twv
evooewv: FeSO,, H;PO,, KCl, NaOH, HCl, CO,,.

a. ITog ovopdlovtal oL eVOOELS AVTEG;

B. Av vmapyovv doyeia xatackevacpéva and Cu

ko Al, e€nynote o mowo doyeio popet vo arto-
Onkevtel dixdvpo FeSO,.

B.37 Twg propeite va avEfoete 1 StadvtdTnTO
OTO TOPOKAT® VOATIKE daAvpata, ov Ppiciko-
vt atoug 25 °C, pe petofoln tng Oeppokpaciog.
. Awdhvpo Caxopne.

B. AwxAvpa dro€etdiov Tov avBpaka, CO, (g).

Noa aitioloyroete TIG AmaVTroELS 060G 08 OAEG TLG
TEPUTTOCELS.

B.38 Na cvpminpooete Tig ynukég e€iohoelg
(TpoidvTa KOl CLVTEAECTEG) TWV TOPOAKAT® OVTL-
dpdoewv Tov yivovTan OAEG.

a. Cl,(g) + NaBr (aq) —

B. CaS(aq) + HBr(aq) —

y. Ba(OH), (aq) + HySO4(aq) —

Na avagpépete T0 AOYO TTOL YiVOVTOL OL TTOPATTAVED
ovtdpdaoelg a. ko f.

B.39 Na cvunhnpooete Tic xnuikég e€lomoelg
(TpoidVTA KOl CLVTEAECTEG) TV TAPAKAT® YTHL-
KOV avTIdpAoemVy mTov yivovtaL.

a. Ca(OH), (aq) + H,SO,(aq) —
B. Zn(s) + AuCl; (aq) —
v. K3S(aq) + Pb(NOs), (aq) —

No avagépete To AOYO TTOL YIVOVTL OL TTAPATAV®D
avtidpaoelg P. xar y.

B.40 No cvpminpdoete Tig ynukég e€icdoelg
(TpoidVTA KOl CLVTEAEOTES) TV TAPAKAT® YTHL-
KOV avTIOpAGE®V TTOL YivovTaL.

a. (NH,),SO,(aq) + NaOH (aq) —

B. HCl(aq) + Na,CO5 (aq) —

y. H,SO,(aq) + Ba(OH), (aq) —

Na avogpépete T0 AOYO TTOL YiVOVTOL OL TOPATAVE
avtdpacels a. kot .

B.41 Na cvpminpdoete Tig xnukég e€ichoelg
(TPOIOVTA KOl GUVTEAECTEG) TWV TAPAKAT®D XML
KOV avTdpacewv mov yivovton 0Aeg. No avapé-
peTe TO AOYO 7OV YivovTaL.

Cly(g) + HyS(aq) —

NaOH (aq) + H,SO, (aq) —
Pb(NO;), (aq) + K,S (aq) —
Zn(s) + AgNO; (aq) —
NaOH (aq) + HBr (aq) —

ot. K,SO,(aq) + Ba(OH), (aq) —
C. Cu(NOs),(aq) + Na,S(aq) —

? 2 ™R



282 Hapaprnua A: Tpdrela Osudrwv: Oéua B

n. FeCl,(aq) + K,S(aq) — 1p. H,SO, (aq) + Ca(OH), (aq) —
0. Br,(l) + H,S(aq) — 1y. HI(aq) + Ca(OH), (aq) —
.. HBr(aq) + AgNO;(aq) — 8. Cl,(g) + HBr(aq) —

wa. HBr (aq) + CaS(aq) —

B.42 Aivetan 6tu §8Ca. Noa petogépete otnv KOAK 0OG GUUTANPOHEVO TOV TAPAKAT® TLVOKA TTOL AVOL-
QépeTaL 6TO GTOHO TOL acPectiov:

Ytfideg
VETPOVIX K L M N
Ca 2

B.43 Aivetou otoryeio: {5X

o. No petagépete otnv KOAO 600G CUUTANPOHEVO TOV TOPAKATM TLVOK TTOL AVAPEPETOL GTO (TOHO TOV
ototyeiov X.

Ytfideg
A VETpOVIOL K L M N
X 20

B. T eldovg deopog avamtiooetal peta&d Tov X kot Tov YAwpiov, oF, 1ovTikog 1} opotomoAkog; Na aitio-
AOYNGETE TNV AITAVTINGT COG TEPLYPAPOVTAG TOV TPOTO GXNHATIGHOD TOL SEGHOV.

B.44 Aivetan o mapakdro mivakag:

S NO; OH~
Na* (1) (2) (3)

Na yp&yete otnv kOAAa cog Tov optBpod ko Siha To YNHLKO TOTO Ko To Ovopo kaBe XNULKAG €Vvwong Tov
propel va oxnpatiotel, cuvdLALovTag To deSOUEVA TOV TVaKAL.

B.45 Aivetan o mapakdrto mivokag:

Cl- COZ~ OH~
AP* (1) (2) (3)

Na ypa&yete otnv kOAAa cog Tov aplBpo kot Siha To XMLk TOTO Ko To Ovopa k&Be XMULKAG €vwong Tov
propet va oxnpatiotel, covdvalovtag To dedOpEVH TOV TTLVaKAL.

B.46 Aivetau o mapaxdro mivakog:

I SO OH"~
Ca?* (1) (2 (3)

Na ypayete otnv k6A o cag tov aptBpd ko Simha To XNptkd TOTTO Kot To Ovopa kabe XNHLKNG éVwaong TTov
propet va oxnpatiotel, cuvdvalovtag To dedopEVa TOU TLvaKaL.




ATtavtnoelg - AVOELG

MoapaptTnua A

283



284

Hapapryua A: Tpdrela Osudrwv: Oéua B

Anavtioelg - Aboelg ota Oépata B tng Tpamefog Oepdtwv

Iopaptnpo A

B.1 o, dwaipeon kAt PEAT KATAOTATIKOV EELOOCEWV.

B.2 B, idiox opddar.

B3 1.-A,2.-3,3.-A, 4 -A,5-%,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.-3,
25. - A, 26. -3, 27.- A, 28. -3, 29. - A, 30. - A, 31. - 3,
32.-3,33.-%, 34.-%, 35.- A, 36.-%, 37.- A, 38.-A, 39.-3,
40.- A, 41.-A, 42.-A, 43.-3, 44.- A\, 45.-3, 46.-3, 47. - A,
48.-2, 49.-%, 50.-%, 51.- %, 52.- A, 53.-%

B.4 Xto doyxeio tov Cu yati dev avtidpa.

B.5 vy.

B.6 1. Ot ovtikég evidoelg éxovv vPnAd onpeio tHEnG.

2. O ovTikég evidoelg oyxnpatilovy Stodbpota mov eivor ayw-
yol Tov NAeKTPLKOL PedHATOG.

B.7 y.

B.8 Zto doyeio amod Cu yoti dev avtidpd.

B.9 a. vdpokeidio tov payvnoiov, P. xAwprovxo Papio, .
QW POPLKO 0ED, 8. PPOHLOVYO CPPDVLO

B.10 a. P (idix opdda, peyortepn mepiodog), P. K (idwo mte-
piodog, HkpOTEPOG ATOpLKOG aptOpdC)

B.11
Ovopaoctia Xnptkog tomog
a. | YdpoEeidio Tov vatpiov NaOH
B. | XAwprovyog xarkog (IT) CuCl,
v. | Yopobeto H,S
8. | Okeidio Tov asPeotiov CaO

B.12 o. K'Cl, B.KCl, y. Ztepen, pe vyniod onpeio théng, Tov
07010V T LIATIKA SLAVHATO ELvaL oty YOL TOV NAEKTPLOHOV.

B.13 o ¢Y: K(2) L(7), sLi: K(2) L(1), . oY: 21 mepiodog, 171
opdda, sLi: 21 mepiodog, 1n opdda y) apétarro, yloti avijkel
ota choyodva (171 opddar).

B.14 a. vdpokeidio tov acPeotiov, P. vitpikd appdvLo

Y. itpd aoPéotio, 8. appwvia, €. vOPoxAwPLKO 0EL

oT. VOpokeidio Tov payvnoiov, L. Sro€eidio Tov avBpaka

1. PoPopPLKd acPécTio

B.15
Ovopoocio Xnpukodg THIog
a. | XAwplovyo acPéotio CaCl,
B. | YdpokEeidio Tov oidripov (II) Fe(OH),
y. | Awkeidio tov GvBpaka CO,

B.16 Iovtikdg (pétadho pe apétarro). KF .
B.17 o. ovtikde, pétodro pe apétardo, X ClT, B. XCl

B.18 o. K(2) L(8) M(1), Z = 11. B. A"F &pa AF, ovtikd.
B.19

Xnpucog thmog Ovopoaocia
. | Mg(OH), vdpoteidio Tov payvnoiov
B. | Na,S Belotyo vatplo
v. | K;SO, Bz1kd KAGAL0
5. | CO, d1o&eidio Tov GvBpaka
e. | HBr vdpoPpwpkd o€
ot. | NH,CI] XAWPLOVYO CPUDVLO
C. | KNO; VITPLKO KAALO

B.20 a. vdpoxrwpikod ok, P. vdpokeidio Tov payvnoiov,

y. dto&eidio tov avBpaka, 8. pwoopikd acPéotio,

€. V1TpKd kAo, oT. LOpokeidio Tov acPectiov,

C. vOpoPpwptkod ok, 1. Betovyo k&AL,

0. Beuicd 0&D, 1. xAwprovyo Paptro.

B.21 o. appwvia, P. vitpikod o€y, y. vdpoiddio, 8. vdpokeidio
Tov acPectiov, €. avBpakikd acPéotio, oT. viTpLkd o€V, L.
vitpkd acPéctio, 1. droeidio Tov avBpaxko.

B.22 To 16v ;,Mg®" eivan otaepd kadodg eppaviler Sopr ev-

yevotg aepiov K(2) L(8).

B.23 Eivau mo niektpopvntikd amd to CL

B.24 o. Xtoug 25 °C. H Sladvtd TR TV aepiev petdveTo pe

v av€non g Beppokpaociac. P. Ze e€wtepikr) wieon CO2

5atm. H dtadutodtnTa Twov agpiov avgavetal pe tnv avénon

NG mieong.

B.25 Z(X)=12xou Z(¥) =9

B.26 H amofoAn niektpoviov oto oK yivetar amd ™ oti-

Bada N mov eivon o pokpid amd tov Tuprva.

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, 161

opdda, H: 11 mepiodog, 1n opdda, y. Eivow opotomodukr) ko

OXL LOVTLKT] £VWOT).

B.30

«. Bry(l) + 2KI(aq) — 2KBr(aq) + I,(aq)
QTG AVTIKATAOTOOTG

B. NaOH (aq) + HNOs;(aq) — NaNO; (aq) + H,0 (1)
e€ovdeTépwong

y. CaCl, (aq) + Na,CO;(aq) — CaCOs(s) + 2 NaCl (aq)
SUTATG AVTIKATAOTOONG

B.31 Hy. Aev divel oVte ilnpa ovte aéplo.

a. HCl(aq) + AgNO;(aq) — AgCl(s) + HNO; (aq)
dnpovpyia Wrjpoarog
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B. 2HCl(aq) + CaS(aq) — CaCl,(aq) + H,S(g)
dnpovpyia aepiov

6. 2HCl(aq) + Mg(s) — MgCl,(aq) + H, (g)
To Mg eivai dpactikodtepo tov H.

B.32 Z =12, 6 mtpwtévia, 6 VETpOVIX KoL 6 NAEKTPOVLIAL.
B.33 a. Z (X) = 16, P. 3n mepiodog 161 opddo.
B.34 7 npwtovia, 7 veTpovia, 10 niekTpovia.

B.35 a. Ca(OH),, . HNO,, y. Na,COs, 8. CaCOs,, . HCI,
OT. Mg(OH)Z, C Nazo.

B.36 a. Osuxdg oidnpog (II), pwopopukd o€,

XAwpLovyo kdAio, vépokeidio Tov vatpiov,

vdpoxAwpro, dtokeidio Tov avBpaka.

f. 270 doyeio and Cu yiati to Al avtidpd pe To FeSO4.

B.37 a. Adhvpa Coyapng: Me adénon tng Oeppoxpaciog (n

SrolvtotnTa TV oTEPedV awEdvetal pe tnv adEnon g Oep-

poKpaciag),

B. Awdhvpa dro€erdiov Tov avBpaka, CO,(g): Me peiwon g

Beppoxpaciog (n StadvtdTNTA TV AEpinY avEdveToL pPe TNV

av€non tng mieong).

B.38

a. Cl,(g) + 2NaBr (aq) — 2NaCl (aq) + Br,(aq)
To Cl, eivan dpaotikdtepo tov Br.

B. CaS(aq) + 2HBr(aq) — CaBr;(aq) + H,S (g)
dnpovpyia aepiov H,S

v. Ba(OH), (aq) + H,SO,(aq) — BaSO,(s) + 2H,0(])
eEovdetépwon

.33a(OH)2 (aq) + H,SO,(aq) — CaSO4(s) + 2H,0(1)
3Zn(s) + 2 AuCl;(aq) — 3ZnCl,(aq) + 2 Au(s)
0 Zn gival SpacTikdTEPOG TOL Al
K,S (aq) + Pb(NO;),(aq) — PbS(s) + 2 KNOs(aq)
dnpovpyio Wripatog PbS.
B.40
o. (NH,),SO,(aq) + 2 NaOH (aq) —
Na,SO, (aq) + 2NH;(g) + 2 H20 (1)
dnpovpyia aepiov, NHy
B. 2HCl(aq) + Na,CO;(aq) —
2NaCl(aq) + CO,(g) + H,O ()

™ R

=

dnpovpyia aepiov, CO,
v. H,;SO,(aq) + Ba(OH),(aq) — BaSO,(s) + 2H,0

B.41
a. Cly(g) + HS(aq) — 2HCl(aq) + H,(g)
to Cl, eivou dpaotikdTepo tou S.

B. 2NaOH (aq) + H,SO,(aq) — NaSO,(aq) + 2H,0(1)
e€ovdetépwon

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 eival §paoTikOTEPOG TOL Ag.

e. NaOH (aq) + HBr(aq) — NaBr (aq) + H,0(])
e€ovdetépwon

ot. K,SO,(aq) + Ba(OH),(aq) — BaSO,(s) + 2 KOH (aq)
dnprovpyia 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)
dnprovpyia wWrjpatog FeS.

0. Br,(l) + HS(aq) — 2HBr(aq) + S(s)
to Br, eivon dpactikdTepo tou S.

1. HBr(aq) + AgNOs;(aq) — AgBr(s) + HNO;
Sdnprovpyia wWrjpatog AgBr.

w. 2HBr(aq) + CaS(aq) — CaBr,(aq) + H,S (g)
dnpovpyie aepiov H,S.

1f. H,SO,(aq) + Ca(OH),(aq) — CaSO,(s) + 2H,0 (1)
e€ovdetépwon

1y. 2HI(aq) + Ca(OH),(aq) — Cal,(aq) + 2H,0(1)
e€oudeTépwon

8. Cly(g) + 2HBr(aq) — 2HCl(aq) + Br,(aq)
to Cl, elvar dpaotikdtepo tov Bry.

B.42
TniPadeg
VeTpOVIAL K 1L M N
Ca 20 2 8 8 2
B.43
o.
TuPadeg
A VETPOVLXL K L M N
BYE: 20 2 | s | 8 | 1

B. X'F, wovrikoc.

B.44 (1): NaS Bewovyo vatpro, (2): NaNOs vitpicd vartpro,
(3): NaOH vdpokeidio tov vatpiov

B.45 (1): AICl; yAwprovyo apyirio, (2): Al(CO;); avOpo-
Ko apyilio, (3): Al(OH); vdpo€eidio Tov apytiiov

B.46 (1): Cal, wdovyo acBéotio, (2): CaSO, Beuxd acfé-
oto, (3): Ca(OH), vdpokeidio Tov acPeotiov






A.1 Awbétovpe 500 mL  vdatikod SiaAdparTog
CaBr, 0,5 M (SudAvpar Ay).

a. IToon pala (ot g) CaBr, vapyel oto Sidhvpa
AYE

B. IIoco oyko (oe mL) vepol mpémel va Tpoche-
oovpe o¢ 100 mL tov StoaAdpatog Ay yio vor o
packevacovpe didhvpa CaBr, 0,1 M;

v. IIocog dykog (oe mL) Staddpartog A mpémel va
OVTLOPAGEL HE TNV aKPLBOG ATALTOVHEVT) TOGO-
mrta AgNO; yuo va oxnpaticBodv 18,8 g Wnpa-
T0G;

Aivovtow: A, (Br) = 80, A, (Ca) = 40, A, (Ag) =
108

A.2 Awbétovpe vdatikd Sibdhvpa Na,CO, pe ou-
ykévtpwon 1,5M (Sddvpa Ay).

o. No vroloyicete Tn TePLEKTIKOTNTA % W/V TOUL
St dpatog Ay.

B. e 25mL tov Ay mpooTtiBevtar 50 mL St Opa-
10Gg Na,CO5 pe cvykévipwon 0,75 M, ondte mpo-
KOTTEL éva AAAO Stdhvpa A,. TIoon eivon 1 ov-
yxévtpwon (oe mol/L) tov Na,CO5 610 StdAvpo
Ay;

v. Na vroloyicete moon palo (o g) Wnpatog ma-
payetar 6tav 50 mL tov dixddpatog Aq, avti-
dpacouvv TANPWG pe TNV akpLPOG amaLtoOpevn
mocotnta vdatikov Stadvpatog Ca(OH),.

Aivovtou: A, (C) = 12, A, (O) = 16, A, (Na) = 23,
A, (Ca) = 40

Hap&pnpa B
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A.3 Opiopévn mocodtnta NaOH Sialdeton oe vepd
KoL TO OLAALHA TTOV TAPACKELALETOL EXEL CLYKE-
vtpwon 0,8 M (StdAvpa Aq).

. Na vroloyicete ) palo (oe g) tov NaOH mov
nepléxetol o€ 20 mL tov Stahdpatog Ay.

B. Oyxog 150 mL vepot mpootifeton oe 50 mL S
AVpatog Aq, omote mopockevaletal SLGAvHO
A,.Na vroloyicete T ovykévTpwor tov NaOH
oT0 dtdAvpa Aj.

Y. 0,25L tov dwxAvpatog Ay, NaOH, avtidpodv
TANPWG He mepiooelx LIATIKOL SLAAVHATOC
(NH,),SO4. Noa vmoloyicete moc0g eivar o
oyxog (oe L) tov mapayodpevouv aepiov, oe STP;

Ailvovton ot oyetikég atopkég paldeg: A, (H) = 1,
A, (0) = 16, A, (Na) = 23.

A.4 To yaoctpikd vypod achevoic mov thoyel amd
€AKOG TOL OWdeKASAKTOAOL, €XEL OCLYKEVTIPWOT)
HCI1 0,05 M (duahvpa Ag).

o. ITowx eivan 1) % w/v meplekTicOTnTa TOL Aj.
B. Av vrotebel 6TL péoax 6TO GTOUGXL ELGEPYOVTOLL

3 L yaotplkol vypoo tnv nuépa,

i. moon pala (ot g) Al(OH); amouteiton yoo
v e€ovdetépworn Tov HCI tov yaotpikoo
vypov;

ii. TIloon pala (oe g) Mg(OH), amouteitan yia
v e€ovdetépwon tov HCI tov yaotpikcod
vypov;

Atvovtan oL oxetikég atopkég paleg: A, (H) = 1,
A (0) = 16, A, (Mg) = 24, A, (Al) =27, A, (Cl) =
35,5.
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A.5 To Balacovd vepd éxel cLYKEVTIPpWOT o
MgCl, 0,05 M. Na vrroAoyioBotv:

o. H palo (oe g) tov MgCl, mov mepiéxetar oe
20 mL Bahacoivot vepov;

B. O dykog (oe mL) Tov vepol mpémel v TpocOe-
coupe oe 100 mL Badacoivod vepoo, yio va Tpo-
KkOYet Stdhvpa 0,02 M oe MgCl,.

v. H pala (oe g) tov Wnpatog mov B oxnpoti-
otel katd TNV TpocsOnkn mepicoeiag Na,CO;5 oe
200 mL Baloccivod vepoo.

Atlvovtal oL oXeTikég atopikég paleg: A, (C) = 12,
A (0) =16, A, (Mg) = 24, A, (Cl) = 35,5.

A.6 Ydatikd Siéhvpo KOH éxer meplekTikdOTnTO
16,8 % w/v (ddAvpa Aq).

a. ITowx eivar n ovykévtpwon (oe mol/L) tov Sia-
Adpoatog Ag;

B. Iowx eival n % wW/v meplekTIKOTNTA SIOAVHATOG
7oL TPoKLITEL pe pooBnkn 300 mL vepob oe
200 mL tov dtxAvpatog Ag;

y. Iotog 6ykog (oe mL) vdatukod SAdpaTog
H,SO, 0,5M amouteiton yix tnv mtAnpn e€ovde-
Tépwor) 50 mL Stoaddpartog Ag;

Atvovtal ov oyetikég atopkég palec: A, (H) = 1,
A; (0O) =16, A; (K) = 39.

A.7 Te éva epyacthplo tapackevdleton vdaTIKO
duéhvpo HC1 0,1 M pe apaiwomn mokvobd SLaAdpatog
HC1 10 M (Stéhvpa A) rov vidpyet oto epmdpro. Nou
LTTOAOYLOTODV:

o. 1) TEPLEKTIKOTNTA % W/V TOL Stahbpatog A.

B. o 6ykog (oe mL) tov drhbpatog A mov mpémel
vor opotwBel pe vepod €TOL, OOTE VAL TOPAGKEVLO-
otovv 300 mL StaAdpatog HCI 0,1 M.

Y. 0 6yxog (oe mL) tov dtxAvpatog HCI 0,1 M mov
amoteiton yioo TApr e€ovdetépwon 0,4 L vda-
Tikov dradvpatog Ba(OH), 0,1 M.

Atvovtal oL oyetikég atopkég palec: A, (H) = 1,
A, (Cl) = 35,5.

A.8 Ta akdlovBa epothipata Tpoékvyoy Oty
Op&da HOONTOV TELPAPATIOTNKE O€ GXOALKO epycL-
otfpto pe Tig ovoieg Ba(OH), kot HNOs.

a. IToon pala (oe g) otepeod Ba(OH), mpémel va
StohvBel oe vepd dOTE VO TAPACKELAGTOVV
400 mL SwxAdvpatog Ba(OH), pe cvykévipwor
0,05 M (Stehvpa Ag);

B. Otav oe 200 mL SwxAdpatog Ay mpootebolv
300 mL vepo0, TpokLITEL APALWIEVO SLAAVHCL.
[Toon eivaw 1 ovykévipwon (oe mol/L) tov
Ba(OH), oto apatwpévo Stehvpa;

y. Oyxog 0,2L Swxddpartog Aq, e€ovdetepveton
TANPWG HE TNV oKPLBOG OTAUTOVUEVT) TOCO-
mrta vdatikod dtadvpatog HNO; cuykévipw-
ong 0,1 M (Stédhvpa Ay). N vtoAoyiotel mdc0g
oykog (oe mL) Sroeddpatog Ay astonteitar yo
v e€ovdetépwor).

Aivovton ou oyetikég atopikég paleg: A, (H) = 1,
A, (0) = 16, A, (Ba) = 137.

A.9 Awbétovpe v8atkd Sidvpa K,S pe cuyké-
vtpworn 0,8 M (StadAvpa Aq).

. No vtoloyicete tnv meplekTIkOTNTA % W/V TOUL
droddpatog Aq).

B. e 80mL tov Ay mpootiBevron 120 mL Stadv-
patog K,S ovykévrpwong 0,4 M, omote mpokv-
nTeL évo Ao dtadAvpa A,. TIooT eival n cuyké-
vipwon (oe M) Tov K,S 6t0 Sidhvpa Ay;

Y. Na vroloyicete moon palo (oe g) WnHpatog
oynpotiCetotl 0tav 125 mL tov dtoeddpartog Ay,
aVTOPAGOULV TANPWG HE TNV akpLPdg amaltov-
pevn mocoTnTa L3ATIKOL StaAvpaTog AgNO5.

Atvovtan oL oxeTikég atopkég padeg: A, (S) = 32,
A (K) =39, A, (Ag) = 108.

A.10 AwOétovpe 200mL vdatikod StAOHATOC
NH,NO; éxer meptextikotnta 20 % w/v (StéAvpo
Ay).

. Na vroloyiotel n ovykévipwon (oe mol/L) Tov
drodbpatog Ay).

B. Xto didhvpa Ay mpootiBeton 300 mL H,O. Na
Bpebel n ovykévipwon (oe mol/L) tov apopé-
VOU SLAAVDPATOG.

Y. No voAoyiotel o 6ykog Tov aepiov (oe L) mov
nopayetar oe STP katd v avtidpaocn tng

amottovpevng tocotntag NaOH pe to didhvpa
A,
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Atvovton oL oxetikég atopkég palec: A, (H) = 1,
A (N) =14, A, (O) = 16.

A11

.

No vtoloyioete Tov 6yko (oe L) aepiov HCI (pe-
Tpnpévo oe STP ), mov xpetdletat yio TV mapa-
okevn vdatikov droddpatog HCI (Staedvpa Aq)
pe oyxo 500 mL ko ocvykévipwon 0,5 M.

. Me mowa avadoylo Oykwv Tpémel vor avoplei-

Eovpe duahvpa HCI 0,5 M pe Siacdvpa HCL 2 M,
MOOTE TO TEALKO SLAALHA VO EYXEL CLYKEVTPWOT)
1M.

. 2& oplopévn mocotnta dioeddpatog HCl mpo-

o0étovpe 6,54 g Zn. Na voloyicete Tov Oyko
tov Sadvpartog HCI 0,5M mov avtidpa pe tnv
TOPATTAV®D TOGOTNTA PevdaPYDPOU.

Aivetan: A, (Zn) = 65, 4.






ATtavtnoelg - AVOELG

Noapaptnua B
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Al
A2
A3
A4
A5
A.6

Anavtioelg - Aboelg ota Oépata A tng Tpamefag Oepdtwy

.50g, PB.400mL, y.100mL
.159% w/v, B.1M, y.75¢g
.0,64g, PB.02M, y.448L
.0,1825% w/v, P. i.39g ii.435g
.0,095g, B.150mL, y.0,84g
.3M, B.6,72% w/v, y.50mL

IMopaptnpo A

A7 o.36,5% w/v, B.3mL, y.800mL
A8 a.342g, B.0,02M, y.400mL
A9 a.88%w/v, B.0,56M, y.248¢g
A10 o.25M, B.1M, y.11,2L

A11 o. 6,6L, P.3:1, y.400mL



Hapapnpa I

[evik& EmavoAnmTikd Alaywviopota

revikd EmavoAnmrkéd Alaywviopo 1

Oépa A
[ T1g mopakdtew epwtnoelg A.1-A.3 va petapépete 6To YPartd cag Tov aplbpd tng epodTnong kot Simha
HOVO TO YPAUHX TTOL OLVTLOTOLYEL OTN GWOTH ATTAVTINOT).

A.1. H oyetwkr] atopkr pélo (A;) tov Al eivou 27. Avtd onpaiver 6t n péda evog atdpov Al etvau:

o 27g.

B. 27 popéc peyalbrepn amd ) pdla Tov atoépov Tov H2C |

Y. 27 popég peyoddtepn amd to 1/12 tng padag tov atopov C.

8. 27 gopéc peyobrepn auréd to 1/12 g pélac Tov atdpov Tov 2C.

(povadeg 5)
A.2. O atopkdg aplOuog exppalet:
o. TO NAEKTPLKO QopTio TOL TTLpHva petpnpévo oe C.
B. Tov aplBpd TV NAEKTPOVI®V VOGS HOVOXTOMLKOD LOVTOG,.
Y. Tov aplOpd TV TPOTOViwV 6TOV TUpTVa kKABe ATOPOL £VOG GTOLYELOL.
8. Tov aplBpd TV TPOTOVIOV KoL VETPOVI®V GTOV TUPHVA EVOG ATOHOU.
(povadeg 5)
A.3. Movo katiovta vtapYovy 6TV opada:
a. SO/, CI, Mg?*, NH,'
B. Ba®*, Na*, H*, NH,'
v. Ca?*, OH", SO/, CO#~
8. NH,', OH", SO~
(povadeg 5)

A.4. No petapépete 0TV KOAAQ OTTOAVINCEWOV TO YPAHHR TTOL avTIoTOLXEl oe K&Oe mpoTaoT ko dimha var
OTHELDCETE TO YPOAUHA X oV 1] TPOTAOT elvotl 6GTH 1) TO Ypappa A av 1) tpdtact eivor AavOoopévn.

. Ta otoiyeio tng idrog meprddov éxovv «ypnoiponotroel» tov idto apbpd otifddwv.

B. H dwxAvtotnta evog aepiov oe vypd avEavetal pe Tnv adEnon g mieonc.
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y. Héxgpaon «o atpooc@aipiicog aépag mepiéxel 20 % v/v Oy», onpoaivel 6TL oe 100 L aépa wepréxovron
20L O,.

d. 210 popro tov Cl, vapyet évag dirhog opolomoAtkdg decpodg (yix to artopo touv Cl, Z = 17).
e. Eva nhextpovio tng otifddog K éxel peyadvtepn evépyeta amd éva nhektpovio tng otifddag M.
(povideg 5)
A.5. Na ypayete oto TeTpddLd oog ta yphppata tng XTnAng I ko, dimAa oe k&Be ypdppa, évav omd Tovg

apBpotg g XtiAng II, dote v TPOoKLMITEL ] CWOTH AVTLGTOLXLOT XTNHLKOD TOTOL Kol OVOUAGLOG.
(Eva otouyeio tng ZthAng Il mepiooevel).

EtAn 1 EtAn 11
A. H,SO, 1. vdpokeidio Tov vatpiov
B. CO, 2. OppH@Via
I. CaCOq 3. Oewicd o&o
A. NaOH 4. avBpaxkikd acPéostio
E. HBr 5. Sro€eidro Tov avBpaka
6. vdpofpnpLo

(povadeg 5)

Oépa B

B.1. a. Na ypa&yete 100G LTTOAOYIGHOVG COG YLt TOV TPOGILOPLORO TV aplBudv ofeldwaong Tov dvOpaca
KOIL TOU PWOGPOPOL GTA COPATIOLX TTOL otkoAoLOOVV.

i. CO5™ ii. H;PO,
(povadeg 4)
B. Aivovtou tpia (evyn otolxeiwv O6mov oe k&be otolyeio divetan 0 ATOPLKOS TOL aplBpog. Xe TToLo
Cebvyog T oToLyeilo €XOUV TTAPOHOLES XTHLKEG LOLOTNTEG;
i. ;;Naxou ;N ii. 5P xou ;N iii. gO xou ;5P
(povadeg 2)
Na aitioloynoete v atdvtnor] cog.

(povadeg 7)

B.2. O mapakdte aviidpaoelg mpoypatomotovvtal OAeg. Na Tig Eavaypdete GUUTTANPOVOVTAG TO AVTi-
OTOLYX TTPOIOVTX KL TOUG CUVTEAEGTEG,.

NaOH + HBr — {R1}
HNO, + KOH — {R2}
AgNO; + NH,Cl — {R3}
Cl, + NaBr — {R4}

(povadeg 12)
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Oépa I’
Aivovtou 34 g aéprag NH;. No vmohoyicerte:

I'.1. IIoca mol (popiwv) eivat 1) TocdTNTA ALTH;
(povideg 6)

I.2. TI6ca poprax NHj eivon 1 idi rocotn o
(povadeg 4)

I'.3. II6co 6yko katalopfdvel 1 toocoTnTa avth) oe mtieon P = 8,2 atm kau Oeppokpacia 6 = 27 °C;
(povideg 6)

I'.4. H apyikn mocotnta g NH; Stadveton oe vepo oxnpatiCovrag didhvpa mov éxel 6yko 200 mL. N
UVTTOAOYICETE TNV % W/V TEPLEKTLKOTNTA TOL SLADHATOG TTOV CYNUATICTNKE.
(povideg 9)
atm-L

mol-K

Atveton 1 Tipn TG Toykooplag otabepag Twv aepliwv R = 0,082
palec, N:14, H:1.

KBNS KO Ol OYETIKEG XTOHLKEG

Otpa A
‘Eva oxolkd epyaoctriplo dtabéter Sudhvpa Ay HCl 1 M. Nat vtodoyioete:
A.1. Iléca moles HCI mepieyovton oe 200 mL Sraddpatog Ag;
(povideg 4)

A.2. TI6ca mL vepoo mpémel va tpocsBésovpe oe 10 mL drodOpatog Aq, yioe v Tpokvel StaAvpo Ay cuyké-
vipwong 0,1 M;
(povadeg 8)
A.3. Iloca g dhatog mapdayovtor amd v avtidpacn 200 mL amd to Sidhvpa A, pe Ca(OH),;
(povadeg 13)
Yxetikég otoptkég paleg, Ca:40, Cl:35,5.
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evikd EmavoAnmtikéd Alaywviopa 2

Otpa A
[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE OTO YPATTO 0OG TOV apLlOpd TNG epdTNOoNG Kot dimAa
HOVO TO YPOUHX TTOL ALVTLOTOLYEL OTN GWOTH ATTAVINGT).

A.l.

A.2.

A.3.

A4.

H oyetikn atopikn palo (Ar) oL vaTpiov eival 23. Avtd onpaivel 0TL 1) pala VOGS ATOHOL VATPLO
elva:

23g.

23 popéc peyohdTepn amd ) péla Tov atdpov Tov 2C |

23 popég peyadvtepn amd to 1/12 ng padog tov atopov C.

@2 TR

23 popéc peyohdTepn amd to 1/12 g pélag Tov ardpov tov 2C.
(povadeg 5)

Atveton o ynpkog tomog HyPO4. Ao to ynpikd avtd 100 cupmepaivoupe OtL:

o. 1) ATOHLKOTNTA TOL 0EVYOVOUL eivat iom pe 4.

B. 1 évwon amoteleiton amd vVOPOYOVO, PWCPOPO Kol 0ELYOVO.

Y. oto 1 popro HzPO, avtioToryodv cuvoAikd 3 - Ny dtopa ( Ny o apibpog tov Avogadro).

6. 1 évwon HyPO, dev elvar kabopiopévo copa ylati amoteAeiton oo SiapopeTikd oTolyeia.
(povadeg 5)

Moévo avidvta vTdpyovy 6TV opddo:

a. SO, CI, 0%, CO&~

B. Ba®*, Na*, H, NH,

v. Ca?*, OH", SO/, CO$#~

8. NH,", OH", SO~
(povadeg 5)

Na petapépete 6TV KOAAQ OTTAVTOE®V TO YPAUHO TTOL avTLIoTOLXEL o€ K&Be TpdTOoT Ko SimAa var

ONHELOCETE TO YPAHUQA X av 1) TPOTOCT] Elvol 6OOTN 1) TO Ypappa A av 1 tpotact eivor AovBoopévn.

. Toa otoyeia tng 2ng (ITA) opddog éxovv dvo nAextpovia oty e€wtepikn otfdda (oTifada obé-
VOUG).

B. Zuvnbwg 1 dtadvtoTnT £VOG OTEPEOD GE VYPO CrvEGVeETAL e TNV avEnoT g Oeppokpaciog.

v. H éxppaon «éva vdatikd Sidhvpoa NaCl éxer mepiektikotntar 20 % w/v» onpaivel 0Tt e kabe
100 mL Sraddpatog mepiéxovror 20 g NaCl ko 80 g H,O.

8. Xto popio tov O, (Z = 8) vmapyel évag SITAGG OHOLOTOALKOG SEGHOG.

e. O péyiotog aplbpog niektpoviov otn otifado M elval oxto.

(povadeg 5)
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A.5. Na ypayete oto TeTpddio cog ta ypappata tng XtnAng I ko, dimha oe k&Be ypdppa, Evav otd touvg
apOpovg g EtnAng II, ®oTe va TPoKOITEL 1) GWOTH AVTIGTOLYLOT XNHLKOD TUTOVL KOl OVOHAGIXG.
(Eva otoryeio tng XtiAng I mepiooeten).

StiAn I YtAAn II
A. H,CO4 1. Oe100)0g Pevdapyvpog
B. NaOH 2. O&eidro Tov kaAiov
I. MgSO, 3. O&eidro Tov acPectiov
A. ZnS 4. Oeukd poryvriolo
E. CaO 5. AvBpaxkiio oEd
6. Ydpo&eidio Tov vatpiov

(povadeg 5)

Otpo B
B.1. a. Aivovtan tpio {evyn otolyeiwv omov oe kdbe oTolyeio diveTon 0 ATOpLKOG TOV aptBpog. Xe oo
Cevyog T oToLyelor €XOUV TTAPOHOLES XTHLKEG LOLOTNTEG;
1. 14S ko gO ii. ;5P xou 13Al iii. 3Lixou oF
(povadeg 2)

No autioAoynoete TNV ATdvInot 6og. (hovédec 7)
povaoseg 7

B. No ypdayete Toug LITOAOYLOHOUE GAC YLO TOV TPOGILOPLEHO Twv apltBpev ofeldwong tov Belov kan
TOL {MOTOV OTLG TOUPAKAT®D XNHIKEG EVOCELG.

i. H,50, ii. Ca(NOy),

(povadeg 4)

B.2. O mapakdte aviidpaoelg mpoypatomototvtal OAeg. Na Tig Eavaypdete GUUTANPOVOVTAG TO AVTi-
OTOLY O TTPOTOVTA KOl TOUG GUVTEAEGTEG,.

Zn + HBr — {R1}
H,SO, + KOH — {R2}
NH,CIl + NaOH — {R3}
HCI + AI(OH); — {R4}

(povadeg 12)
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Oépoa I’
Aivovtou 51 g aéprag NH;. No vtodoyioerte:

I'.1. II6ca mol (popiwv) eivan ) Tocotnta avth; [loca popia NH; eivan 1y idix mocotntas

(povideg 6)
I'.2. TI6ca mol atopwv vdpoyovoL Kot TOGA Mol ATOpWY alMOTOL TEPLEXEL;

(povadeg 4)
I'.3. II6co 6yko katalapfavel nf toocotnta avtr STP cuvOrkeg;

(povideg 6)

I'.4. TI6co oyko katolopfdvel n TtoocotnTo outh) o mieon P = 8,2 atm kau Oeppoxpoacia 6 = 27 °C;
(Lovadeg 9)

-1

Aivetan i) Tipn TG Taykoopag oTtadepdc Tov aepiov R = 0,082atm-L-mol ™1 K™ kafdg ko ot oxeTikéc

atopkég palec, N:14, H:1.

Otpa A
AwOétovpe Srdhvpo Ay HNOs 2 M.

A.1. Iloca g HNO; mepieyovton oe 200 mL StahOpotog Ag;
(povadeg 6)

A.2. TI6ca mL vepo0 mpémel va tpocBécet oe 200 mL Stadbpatog A, dote va tpokdPel StdAvpa Ay cLYKE-
vipwong 0,5 M;
(povideg 6)

A.3. TIooa g dhatog mpokvtovy amd TNy avtidpaon 200 mL and to Sidhvpa Aq pe Mg(OH),;
(povadeg 13)

Yxetikég atoptkég palec, H:1, N:14, O:16, Mg:24.
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Otpa A

revikd EmavoAnmtikéd Alaywviopa 3

[Na g Topokdte epwtnoelg A.1-A.3 vo HETOWEPETE OTO YPATTO 600G TOV apLlOpd NG epdTNong kot iAo
HOVO TO YPAHHX TTOV XVTLOTOLYEL OTT) CWOTI ATTAVTNOT).

A.1. H artopikotnta evog otolyeiov ekppalet:

. TOV apLOUO TOV ATOP®Y TOL GTOLYELOL GTO HOPLO TOL GTOLYELOV.
B. tov apBpd twv Tpwtovi®v 6Tov TupNVa TOL.
Y. ToV aplpd TV ATOHWOV TOL GTOLXELOL GTO HOPLO KOG XNILIKNG EVROOTG.
6. Ttimota atd Ta TOPATAV®.
(povadeg 5)
A.2. H avrtidpaon petakd tov NaOH kau tov HCI yapaktnpiletar wg avtidpaon:
. QITANG AVTIKATAGTOONG.
B. SurAng avtikatdotaonc.
vy. e€ovdetépwongc.
6. ovvBeong tov NaClL
(povadeg 5)
A.3. To NH, eivou:
. HOVOOTOMIKO OVLOV.
B. moAvATOHLKO OVLOV.
Y. HOVOOXTOMIKO KOTLOV.
6. TOALATOWLKO KATLOV.
(povadeg 5)

A.4. No petapépete 6TV KOAQ OTTAVIHCEOV TO YPAHHO TTOL avTIoTOLXEL oe K&Oe mpoTaoT ko dimha va
ONHELOCETE TO YPOUHA 2 av 1) TPOTAOT) elvort 6O TH 1) TO Ypappa A av 1) tpdtaot eivor AavOaopévn.

o.

B.
Y-

H évworn petafd evog otoryeiov tng 1ng (IA) opddog ko evog otoryeiov tng 17ng opddog (VIIA)
XOPOKTNPLLETOL WG OHOLOTTOALKT).

O apBpog o&eidwong tov S oto Hy,SO, eivan icog pe =6 .

H ynuiwkn ovpmepipopd twv otolyeiwv kabopiletal, ekTdg amd Ta niektpovia cBévoug tov kot
artd 1o péyebog Tov aTopoL, SNAdT, TNV ATOWLKT) TOL OKTIVAL.

H évwon HCI eivou ovtikt évwon tov tomov HCI™.
H SioxAvtotnra e€aptatot amd n o g Stalvpévng ovoiog.

(povideg 5)
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A.5. Na ypayete oto TeTpddiod oog ta ypappata tng XtnAng I ko, dimAa oe k&Be ypdppa, évav omd Touvg
apOpoig g ZtnAng I, ®ote v TPoKHMTEL 1) CWGTH AVTIOTOLYLOT) XNHLKOD TOTOVL KOl OVOHAGLOG.

Oépa B

EtAn 1 EtAn 11

A. H,CO4 1. (0]131)

B. NaOH 2. Béwon

I. MgSO, 3. Alag

A. H,S 4. Okeido

E. CaO
(povadeg 5)

B.1. Aivovton ta otouyeia 11Na, 19K, 14S, 35Br.
. Noa ypayete Tig nAektpoviakég dopéc OAwV TV aTolyelwv oe oTIPAdES.

(povadeg 4)

Na yp&yete tnv opddo kot Tnv mepiodo atnv omoia avikel kabéva amd ta ototyeia avtd. Ioto

QTtO T GTOLYELOL AVTIKEL OTOL AAOYOVL;
(povadeg 5)

Noa e€nynoete T0 OYNUATIORO TOL XNHLIKOD deapoD 6TNV évworn Na,S.
(povadeg 4)

B.2. Aivetou n évoon Ca(NOs),.

ITowax 1) ovopacio Tng éveong; ( Sec 2)
povadeg 2

Na yp&yete Tovg LITOAOYLOHOVG GG YLt TOV TPOGILOPLORO TOL aplBpoL o€eidwong Tov aldTov

OTNV éVWOT) aUTH. (wovédec 4)
povadeg

No GUUTANPOCETE TIG TOPOAKAT® XNHLIKEG EELODOCELS e T CORXT TTOL AELTOLY KoL TOLG KOTAA-
AnAoug (aképaLovg) CLVTEAEGTEG,.

........ + ........ — Ca(NO3), + H,O (avtidpacmn eovdetépwong) {R1}
Ca(NOg), + Na,SO, — (avtidpaoct dutAng aviikatdotacng) {R2}
Na + H),O — (avtidpacn aming aviikatdotacng) {R3}

(povadeg 6)
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Oépa I’
Atvovtan 68 g H,S (g). Na vtoAoyioete:

I'.1. IIoca mol (popiwv) eivat 1) TocdTNTA ALTH;

(povideg 6)
I'.2. IIoca popua HyS mepiéyovrtan; [loca g vdpoydvou mepiéxovral;

(povadeg 4)
I'.3. II6co 6yko katalapfavel 1 toootnta avtr STP cuvOrkeg;

(povideg 6)

I'4. Ta 68g tov H,S etodyovton oe doxeio oykov V = 8,2L oe Oeppoxpacia 0 = 27 °C. ITowax eivon 1 mtieon
oto doyelo;

(novadeg 9)

atm-L

Atveton 1 T TG Toykoopiag otabepag Twv aepliov R = 0,082
palec, H:1, S:32.

] KON KO Ol OYETIKEG XTOHLKEG
mol-

Otpa A
Awohboupe 20 g NaOH e vepd ko mpokvmrel Siéhope (A1) dykov 500 mL.
A.1. Tlowx n % W/V TePLEKTIKOTNTA TOL SLKADHATOG;

(povadeg 3)

A.2. Tlowx n ovykévipwor (c) Tov Staddpatog;
(povadeg 4)

A.3. 3e 100 mL and o Sidhvpa A; mpootibevron 400 mL H,O. ot n suykévrpwon tov Staddpatog (Ay)
7OV TTPOKVTTEL;
(povideg 6)
A.4. 3e 6An TV moocoTNTA TOL Ay TTpocBéTovpe 500 mL dAAlov drodbpatog NaOH 0,4 M. TTowx 1) cuyké-
vIpwon tov Stahdpatog (Az) mov tpokvmTey
(novadeg 6)
A.5. Tloca g H3PO, avtidpodv pe v apyikr) moocotnTa Tov dtaddpartog Ag;

(povideg 6)

YxeTikég atoptkég palec, Na:23, 0:16, H:1, P:31.
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[eVIKO EMavVOANTITIKO AlayWVIGHO 4

Otpo A

[Na Tig Topokdte epwtnoelg A.1-A.4 vo HETOPEPETE GTO YPATTO 0OG TOV apLlOpd NG epdTNOoNG Kot iAo

HOVO TO YPOAHHX TTOV OVTLOTOLYEL OTH GWOTH ATAVTNOT).
A.1. To otowyeio oEvyovo (80):

o. eivor Satopkd oTolyeio.

B. éxeLoxetikn atopkn palo ion pe 8.
Y. eilvou pétairo.
6

€xeL 0TO ATOPO TOL 8 NAekTpOVIX 6TNV oTLdd L.

A.2. H avtidpaon:
Zn + 2HCl — ZnCl, + H,

xoporktnpileton wg avtidpoon:
. QITANG AVTIKATACTOOTG.
JUTANG OVTIKATAGTACTG.
e€ovdeTépwong.

ovvBeonc.

LT

A.3. O apbuodg oeidwong Tov pwoedpov 6To 16v PO~ eivar icog pe:

o -3
B. +3
Y. -5
8. +5

A.4. To 1 mol H,0O mepiéyet:
. 2- Np aropa vdpoyodvou
B. 2 &topo vOpoyodVOL
Y. dvo artopa oEvydvou
8. 3 - Nj popua vepod

(povadeg 5)

{R1}

(povadeg 5)

(povadeg 5)

(povadeg 5)

A.5. No petapépete 0TV KOAAQ OTTAVINGEWOV TO YPAHHPO TTOL avTIoTOLXEl oe K&Oe mpoTaoT ko dimha var
OTHELOCETE TO YPOAUHA X v 1] TPOTAOT elvoll 6OTH 1) TO Ypappo A av 1) Tpdtact eivor AavOoopévn.

. OL LoVTLKEG EVOTELG EXOVV, YEVIKA, VYNAG onpela THENG.

. To 1 mol oowxcdnmote xnuikng évwong katohapPavel 6yko 22,4 L oe STP cuvOrkec.

P
v. Zta aépla ) av€non tng mieong avkdvel kat Tn SLAALTOTNTA TOUG.
o

310 NaCl dev vtapyel 1) évvola Tov popiov.
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£
Oépa B
B.1. o.

Ot kaBopég xnHLKéG ovoieg éxovv mhvta TV idla choTOOT aveEAPTNTA OTO TOV TPOTO TP
OKELNG TOLG KO JLoKPLVOVTOL G€ GTOLYELD KL G€ XTHLKEG EVOTELG.

(povadeg 5)

No ypayete tnv kotaotatikr) eElowon Towv WAVIKOV aEplwv GNHELOVOVTHS TIG oLvnBécTepeg o-
vadeg Twv peyeodv ou eppavifovton otny e€lowaot o).

(povadeg 6)

[ éva Wavikod aéplo mov Pploketon viod mieon p ko Oeppokpacia T, va amoderyBel 6TL 1) TLKVO-
NTé ToL p divetan amd T oxéon:

p - M, g/mol
~ R-T
Omov M, 1 oXeTIK poplakt p&lo Tov aepiov kot R 1) moykoopia otofepd Tov aepiwv.

(novadeg 7)

B.2. Aivetou n évwon NHs.

o.

B.

ITowx n ovopacio tng évwong;

(povadeg 2)

Na e€nynbet 0 oxNUATIONOG TV SOV 6TO TapaTdvw poplo. Atvovtat ot atopikol aplbpol yo
ta ototyelo alwto (Z = 7) ko vdpoyodvo (Z = 1).

(novadeg 4)

H NH; ovppetéyel otig mapakaton dvo xnukég e€lowoelg {R2} ko {R3}. Now avtiypayete Tig e€i-
owoelg {R2} kat {R3} cupmAnpdvovtag pe Toe GOUATA TOL AELTOVY KoL e TOVG ATTOPALTHTOVG Ok é-
POLOVG CUVTEAECTEC,

N, + A — NH; (A dwxtopkd otoiyeio, avtidpactn ocvvleong g NHs) {R2}
NH,CI + NaOH — B + NH; + H,0 (B: &Aag, avtidpacn SurAng avtikatdotaong) {R3}

(povideg 6)
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Oépoa I’
80 g piog ovotag X Strhveton oe vepd kan oxnpotileran Suéhvpa (A1) dykov 400 mL ko péag 500 g.
I'.1. Na vroloyicete TNV % W/W KoL TNV % W/V TEPLEKTIKOTNTA TOL JIXAVHATOG.

(povideg 8)

I.2. No vroloyicete tnv mukvotnra (p) Tov Steddparog oe g/mL.
(povadeg 4)

I'.3. Noa vroloyicete 1 ovykévipwor (¢) ToL SLADPHATOC, av eivat eTLITAE0V YVOGTO OTL 1) GXETLKT] LOPLOKT]
pala tng ovoiag X eivan tomn pe 40.
(povadeg 6)

I'.4. Towog 6ykog vepot mpémel va mpootedel oto Stéhvpa Aj, GoTe To apatwpévo Suéhvpo (Ay) va éxet
OLYKEVTPWOT ¢y = 2M;

(povadeg 7)

Otpoa A
AwBétovpe mtoootnTae CO,4 (g) Oykov 4,48 L oe STP cuvOrkeg.
A.1. IIéca mol eivon 1 Trocotnta avtr; [loca popia CO, mepiéyovral;

(povadeg 4 + 4 = 8)

A.2. Tlowx n palo (o€ g) tng mopandve mtocotntag CO,y; Amd moéca g GvBpaka ko ard moéca g 0Euyovou
aoTeAELTAL;
(povadeg 8)

A.3. 53 g Na,CO; avtidpovv pe tnv amapaitntn tocotnta HCl ooppwva pe tnv e€icwon (xwplig cvvtele-
OTEQ):
Na,CO, + HCl — NaCl + CO, + H,0 (R4}

Na avtiypayete v e€lowon g avtidpaong {R4} pe Toug KATAAANAOVG CLVTEAEOTEG KL VO LTTOAO-
yioete Tov 6yko Tov CO, (oe STP) mov exAvetan kabog ko TNV mapoyopevn palo tov NaCl.

(Lovadeg 9)

Yxetikég atopikég palec, Na:23, C:12, 0:16, Cl:35,5.
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Oépo A

evikd EmavoAnmTikd Alaywviopo

[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE GTO YPATTO 00G TOV opLlOpd NG epdTNoNg Kot iAo
HOVO TO YPOHHX TTOV OVTLOTOLYEL OTT GCWOTH) ATTAVTNOT).

A.1. O aplBudg Tev nhekTpoviey mov Stabétel To 16V 30Ca* eivon icog pe:

@< TR

18
20
22
38
(povadeg 5)

A.2. Tlowog outd Touvg TapAyovteg ov akoAovBovv dev emnpedlet T dAvTOTNTA EVOG OEPLOL GTO VEPO;

o. H mieon.
B. H mocotnta tov vepot.
vy. H Oeppokpaocio.
6. H ¢@ton tng dradvpévng ovoiag.
(povadeg 5)
A.3. Tudev eivan 60otod Yyl T0 cwparidio Tov Tomov NH,';
a. IIpokeiton yiot TOAVATOHLKO KATLOV.
B. Ovopdaletou oppdvio.
Y. 270 1OV avTd TO ATOHO TOL AMOTOL €xeL aplOpd okeldwong —4.
5. To cwpatidio avtd oxnuartiler dhata pe aviovTa (TOAVATOMKA 1) HOVOXTOULK).
(povadeg 5)

A.4. No petapépete 0TV KOAQ OTTOAVINCEOV TO YPAHHO TTOL aVTIoTOLXEL oe K&Oe mpoTaoT ko dimAa var
OTHELOCETE TO YPAUHA 2 v 1] TPOTAOT elvotl 6GTH 1) TO Ypappo A av 1) tpdtact eivor AavOoopévn.

o.

B.

H atopikn aktiva av€dvetal 060 maje KATw oe pioe opada ko 660 Tape aploTepd oe pio Tepiodo.

O apBpog mov deiyvel amd TOCK ATOHA GUYKPOTELTOL TO HOPLO EVOG GTOLYELOL OVOHALETAL ALTOHL-

KOTNTA oTOLYElOV.

St aépla cdpota (GTopa 1) HOpLAL), T QOULKA CUGTATIKA KLVOUVTOL OHOLOHOPYA TTPOG OAEG TLG

dtevBovoelg kot oL peta&d Tovg aAAnAemdphoelg eivol opeAnTEEG.

O vopog g meplodikdTnTAS TV GToLKElWwV TOL Moseley diatvrdveton wg e€ng: «H ynukn oo-

HITEPLPOPA TV GTOLYELWV Elvarl TTEPLOSLKT) GUVAPTNGT] TOL ATOULKOD TOVG optOpov (Z£)».

O yaAkog amavtd otn @vomn pe T popetn d00 16oTOMWV 43Cu (o8 T0c06TO 69 %) Kt 45sCu (o€

060070 31 %) Kall ETOPEVMG 1) GXETLKT ATOMLKT] TOL pala eivar petad Tov 63 ko Tov 65.
(povadeg 5)
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A.5. Na ypayete oto TeTpddiod oog ta ypappata tng XtnAng I ko, dimAa oe k&Be ypdppa, évav omd Touvg
apOpovg g EtnAng II, ®oTe va TPokOITEL 1) GWOTH AVTIGTOLYLOT XNHLKOD TUTOL KL OVOHAGING.
(Eva otouyeio tng XthAng I mepiooeten).

EtAn 1 EtAn 11
A. H,SO, 1. Oelo0)0 aoPéoTio
B. H,S 2. Oeuxd acPéotio
T. CaS 3. Y8pobeio
A. ZnCl, 4. Oeukod o0&
E. CaSO, 5. XAwptkog Yevdapyvpog
6. XAwprovyog Yevdapyvpog
(povadeg 5)
Otpo B
B.1. Aivovtan ta ototyeio ¢C xou gO.
. Na ypayete tnv nlextpoviokr doprn tov d0o oToLyelwy.
(povadeg 4)
B. Tlowx n Béon twv dVo otoiyeiwv otov mepLodikd mivaka (opdda ko Tepiodog);
(povideg 4)

y. Ilow amd Ta Topamdve otolxeio Exel HEYOXADTEPT) ATOHLKT] AKTIVO KOL TTOLO TT) HEYOAVTEPT) NAe-
KTpapvnTikoTNTe; Not aTioAoyroeTe TIG emMAOYEG GOG.
(povadeg 4)

6. Na e&nynoete toug xnpikotvg deopotg otig evioelg CH, ko CO, (yie to H, Z = 1).
(novadeg 4)

B.2. Na tig Eavaypapete TIg avTdpAoeLg oL atkoAoVBOVY GUITTANPOVOVTIS TX AVTIGTOLYX TTPOTOVTA KL
ToUG (UKEPALOVG) CLVTEAECTEG,.

Al + HCl — R1)
Na,CO; + HCl — {R3}

(novdeg 9)
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Oépa I’
Awhboupe 0,6 mol KOH o vepd kou mpokdmtet Siéhvpa (A1) dykov 200 mL.
I.1. Iowx n svykévrpwon (c;) Tov Stoalbparog;

(povadeg 5)

I'.2. Tlowa 1 % W/V TTeplekTIKOTNTA TOL JIUADHATOG;
(povadeg 5)
I.3. Iéoo L &dhov Srahbdparog (Ay) KOH pe ¢; = 8 M mpémet vo tpocBicovpie oe OAN TNV T0cOTNTA TOL
A1, dote va mpokOyel Stéhvpa (Az) pe c3 = 6 M;
(povadeg 7)

I'.4. IIoca g H,SO, avtidpodv pe 6An TNV mocoTnTa Tov StoAOpaTog Ay

(povadeg 8)
xetikég atopikég paleg, K:39, 0:16, H:1, S:32.
Otpoa A
A¢pro piypo arotereiton amd 5 mol CO ko 5 mol SO;.
A.1. Ilowog o 6yxog Tov piypatog oe STP oe L;
(povadeg 5)

A.2. Tlowog o 6ykog tov piypatog oe mieon p = 0,82 atm kou Oeppoxpaocio 6 = 27 °C;
(povadeg 7)

A.3. Tlowx ) pélo TOL PLYHATOG GE YPOUHAPLO;
(povadeg 7)

A4. Tloca g H,O mepigyovv tov idlo aplOpd atopwv o§uyovou pe auTdV oL TEPLEXETAL GTO TAPATAVR
piypos
(povadeg 6)

atm-L

mol-K

Atvetou 1 T g maykoopog otabepds twv aepiwv R = 0,082
S:32, O:16, H:1.

KOl OL OYETLKEG aTOpLKEG paleg, C:12,
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eviké EmovoAnmtikéd Axywviopa 6

Oépa A
[N T1g Topokdtew epwtnoelg A.1-A.4 va peTaépete 6TO YPATO Gag ToV aplBpod Tng ep®dTNoNG kot SimAa
HOVO TO YPAUHX TTOL OVTLOTOLYEL 0TI GWOTH ATTAVTINOT).

A.l.

A.2.

A.3.

A4.

A.5.

AwoBétovpe kopeopévo Stalvpa xAwplovyov vatpiov oe Beppokpacio 5°C. Av av€noovpe tn Oeppo-
Kpocio Tov Stedvpatog atovg 30 °C:
. To Sidhvpa yiveton akdpeaTo.
B. To didhvpa Ba Tapopeivel Kopeospévo.
y. H meplekticotnra tov dtoadbpartog Oor av€nOet.
6. H mocomnrta tng dradvpévng ovoiag Ba ccvénBet.
(povideg 5)

To YAGOPLO TTOL ATAVTATAL GTN PUGT] eival piypa So 16oTdmwV, Tov 37 Cl (o8 T0606TO 25 %) Kat ToL
35Cl 6t m0606T6 75 %. H oetikr) atopk pdla Tov xAwpiov Oa eiva:

o. 36
B. 355
Y. 72
5. peyohttepn oo 37

(povadeg 5)

Adhvpo A ovykévTpwaong ¢ kKo Oykouv Vi avogiryvioeton pe StxAvpa Ay tng idiog Staxdvpévng ovoiog
OULYKEVTPWOTG (> ¢1) Ko Oykov Va, 0mtoTe tpokvmtel StdAvpa Az GLYKEVTPWONG ¢3 kat Oykov Vs.
Ia n ovykévipwon ¢z Oa LoyvdeL:

. C3 =0 *+0C

B. csV3=c1Vi+cV,
Y- aVi=cV,=cVs
0. 3>0
(povadeg 5)
To otoiyeio ;5P avrikeu:
. otV 3n wepiodo kat otnv 151 opdda Tov mEPLOdLKOD TIvaKaL.
B. otnv 3n mepiodo kot 6TV 51 opAda ToL TEPLOSLKOV TIVOKAL.
Y. otV 51 mepiodo kat otnv 3n opddo Tov mEPLOdLKOD TLVAKLL.
8. otnv 3n mepiodo kot otnv 131 opddo Tov TEPLOSLKOD TTLVAKAL.
(povadeg 5)

No ta€vopnoete ta otoiyeia, ;,Mg, 15P, 17CL, oK kot 57Rb xatd oeipd av€ovopevng atopikng aktivog.
(povadeg 5)
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Otpo B

B.1. Na aitioloynjoete v 1oy 0 TV TPOTAGEWV TOL akoAovBoiv.

To 19K éxetL peyodOtepn atopikn aktive amd to 3cKr.
O apbpog oteidwong Tov aldTov otnVv évwon Al(NOs); eivan +5.
Ta &ropa 12C xou 13C yapaxtnpilovion wg icoToma.

P TR

H évwon HF (v8po@pBopro) diabéter évav ammAd moAwpévo opolomoiikd deopd (atoptkoi apibpol,
H:1, F:9).
T éva &avikd aépro oe STP cuvOnkeg oy vel:

o

M;

p= 22,4L-g!

OOV p 1) TUKVOTNTA TOL aEePiov Kot My 1) OYETLKY HOPLOKT] TOL pala.
(povideg 15)

B.2. Noa ypa@obv cwoTd GUPTANPOHEVEG OL EELCOCELG TWV AVTILOPACEWV.

Oeuog oidnpog (III) + vdpo&eidio Tov vatpiov — {R1}
0VOPOEeidLo TOL payvnGilov + EOoPOPLKO 0EL —> {R2}
aoPéotio + vepd —> {R3}

xAwplo + Belovxo k&Alo — {R4}

alwto + vdpoyovo —> {R5}

(povadeg 10)

Oépa I’
Awohboupe 80 g NaOH oe 400 g vepot kou mpokvmrel Siéhvpa (A1) mokvotnrag 1,2 g/mL.
I.1. No vroloylotel 0 6ykog ToL SLAAVHATOG Ko 1) % W/V TEPLEKTIKOTNTA TOL Staddpatog (Ag).

(povadeg 5)

I'.2. Na vroloyiotel ) mocdTnTa 68 mol NG SIAVHEVNG OVGLAG GTO TUPATAVKD SLXAVHA KOL 1) GLYKE-
VTpwoTt) Tov dtxAvpatog (molarity).
(povadeg 5)

I.3. [6éca mL vepod npémet va tpocstedotv 100 mL amd to Suéhvpa (A1) doTe 1) MEPLEKTKOTNTA TOL Slat-
Mopatog mov Ba wpokvyel (Ay) va yivel 8 % w/v;
(povadeg 7)

I'.4. Me mowax avaroyio Oykwv mpémel vor avopty@ovv to diddvpa Aq pe éva dAro diddvpo NaOH cuyké-
vipwong ¢z = 1M dote to Sidhvpa mov O tpoxdyel (Ay) va éxet ¢q = 2 M;
(povadeg 8)
YxeTikég atopikég paleg, Na:23, H:1, O:16.
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Otpa A
Aiveton tocotnta CaCO5 (avBpakikd acPéotio) palog 200 g.

A.1. Noa vroloyicete TN oxetikn popiokn palo tng évwong CaCO5 kot tnv dobeica Tocotnta Tov avlpa-
KkoU acPectiov oe moles.
(povideg 6)

A.2. No dei€ete 011 o€ 200 g CaCO4 mepiéyetat o i810G aplOHOG ATOHWY 0ELYOVOL pE AVTOV TTOV TEPLEXETAL
oe 6 mol H,O.
(novadeg 7)

A.3. Ta 200 g CaCO5 avtidpovv pe HCl otppwva pe tnv avtidpacn (xwplg cuvteleoTég):

CaCO; + HCI — A + CO, + H,0 {R6}
i. Na aviiypayete tnv avtidpaot pe To X1Npikd TOTO TOL COPATOS A KOl TOUG AVTIGTOLYOVG GLVTE-
AeoTéc.
(povadeg 4)
ii. Na vroloyicete Tnv mocotnTa (o mol) Tov HCI mov avtédpace.

(povadeg 4)

iii. Na vtohoyicete tov 6yko tov CO, mov mapdyxOnke oe STP cuvOnkeg.
(novadeg 4)

YxeTikég atopikég paleg, Ca:40, C:12, O:16.
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[eviko EmtavoAnmTikéd Alaywviopo 7

Oépo A
[Na g Topokdte epwtnoelg A.1-A.3 vo HETOPEPETE GTO YPATTO 600G TOV apLlOpd NG epdTNoNg kot iAo
HOVO TO YPAHHQ TTOV XVTLOTOLYEL GTT CWOTI ATTAVTNOT).

A.l1.

A.2.

A.3.

AA4.

A.5.

Ta otoiyeia g 2ng (ITA) opddog tov Ileprodikod Ilivaka ovopdlovro:
o. AlkdGAio.

B. AlkaAikég yoieg.

y. Aloyovao.

6. H Evyevr) aéprae.

(povideg 5)
Tu amtd ta Tapak Tt Sev 1oybel yix 1o 16v SO
o. €LlVOlL TOAVATOMLKO aVIOV Kot OVOpaLeTal Betkd Lov.
B. Xto 16v awtod to S ExeL aplOuod ofeidwong +6.
Y. Zxnportilel pe To kdAo évawot tov tomov K,SO,.
6. XZxnpartilet pe to 6idnpo évwon tov Tomov Fe,SO,.
(povadeg 5)

To katidv tov kaiiov (K*) éxet 18 nhextpovia kou 20 veTpdvie. O palikdg tov aplbpog Oa etvau:
a. 20 B. 38 v. 39 5. 37

(povadeg 5)

No GUUTANPOCETE TOV TOUPAKAT TIVOKA POV TOV HETOUPEPETE GTNV KOAAX TWV ATTAVTNCEWV.

Xnuikog tdIog Ovopaoioa
H,SO4

vdpo&eidio Tov agPectiov

VLTPLKO VATPLO

KH,PO,

o€eidro Tov o1dnpov (II)

(povadeg 5)

No petagépete 6TnV KOA® ATAVTACE®Y TO YPAPHA TTOL avTiotolyxel oe k&Be mpoToon kot dimAo vou
ONHUELOCETE TO YPAMUUA 2 av 1) TPOTACT] elval 6OTN 1] TO Ypappa A av 1 tpotact eivar AavOoaopévn.

2ty évoon FeSO, o apiBpog o€eidwong tov Fe eivon +2.

. To otouyeio ,He eivon evyevég aépro.

a.

B

v. H tpitn mepiodog Tov meplodikod mivaka mepthapPavel 8 otoiyeio.

5. Ola ta evyevn aépra Stabétouv 8 nhekTpdvia oty e€wtepikr] Tovg oTAda.
€

To 1 mol prag omowaxcdrimote aépiag évwong katahapPdaver 6yko 22,4 L.
(povadeg 5)
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Otpo B

B.1. Ta otowyeia M ko A avijkovv otnv 3n mepiodo tov ILIL ko oxnuatilovv 1ovTikn évwon pe Tov eENg
nAekTpoviakd tomo: 2 M 3 A%,

o. Ilowx n Tipn tov x;
B. Noa mpocdiopiotoiv ot atopuikol aplbpoi twv M ko A.

Y. e moleg opddeg tov ILIL avrikovv T otoryeior M kot A; Not aiTloAOYOETE TIG ATAVTHOELS OOG.

(povideg 5 + 4 + 4 = 13)

B.2. Na ypayete Tig avtidpaoelg mov akolovbobv cwotd cupmAnpopéveg. Oleg oL avtidplhoelg eivor e@i-
KTEC. & OAeG TIG TTePLTTOOELS Vo eEnynoete Tov AOYO Tov yivovTtod.

Pevdapyvpog + vdpoxrwpio — {R1}
vOpobeto + vitpikdg VOpapyvpog (II) — {R2}
XAwpLovyo appdvio + vdpokeidio Tov acPectiov — {R3}

(povideg 12)

Oépa T’
Aépro piypo aroteleiton amd 4 mol NH; ko 2 mol N,

I'.1. Ilowx 1 pé&lo Tov piypatog;

(Lovadeg 6)
I'.2. Tlowog o dykog tov oe STP cuvOnkeg;

(povadeg 6)
I'.3. Ilowog o dyxog Tov o¢ mieon 0,6 atm ko 6 = 27 °C;

(povadeg 6)

I'.4. TI6co dtopo VEPOYOVOL KAl TOGK ATOPX ALDTOV TEPLEXEL;

(povadeg 7)

, -L , o
Aivetou: R = 0,082 at:: ¢ KOL OXETIKEG OTOPLKEG padec, N:14, H:1.

mol -
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Otpa A

A.1. 3,7g Ca(OH), diahbovtar oe vepd ko oynpatifetar didhvpa (A) 6ykov 500 mL. No viroloyiotel 1
% W/V TePLEKTIKOTNTA KB®G KAl 1) CUYKEVTPWOT) TOL SLADHATOG.
(povadeg 6)

To didhvpa A xwpiletal oe 0o oo pépn.

A.2. To mpwro pépog eEovdetepvetan pe TNV oo tovpevn mocotnta HySO,. Na ypaget n) ynpikn e€lowon
NG avtidpaong kat v vitoAoyilotel 1) palo Tov WNHATOG TTOL oY NHATilETOL.
(povadeg 6)

A.3. 310 debtepo pépog mpootifetan n amantovpevn tocotnta otepeod NH,CL Na ypagei ) xnpikn e€icwon
NG avTidpaong kat v vitodoyiotel 1) palo Tov dAatog kot 1 palo Tov aepiov mov oynuatilovral.
(povadeg 7)
A.4. Tlowog 6ykog vepol mpémel va tpootebel oe OAN TNV TOGOTNTA TOL SIKADHATOG A DGTE 1) GLYKEVTPWOT)
TOU V0L VTTOTETPATTAACLXOTEL;

(povadeg 6)

Yxetikég atoptkég paleg, Ca:40, C:12, O:16.
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Amavtnoelg - Aboelg ota Mevikd EmavaAnmtikd Aloywviopoto

I'eviko Enavainmtiké Alxyoviopa 1
Ofpa A

Al.-8., A2.-y., A3.-p.

Ad. oY, B-A, -2, 8-A, e-A
A5.A-3., B-5, T'-4., A-1., E-6.

Oéua B
B.1. o i. +4, ii. +5 . ii.
B.2.

NaOH + HBr — NaBr + H,0

HNO; + KOH — KNO; + H,0

AgNO3 + NH4C1 ad AgCl + NH4NO3

Cl, + 2NaBr — 2NaCl + Br,
Oépal
I.1.2mol, T.2.2 N, pépia, T.3.6L, T.4.17% w/v
Ofpa A

A.1.0,2mol, A.2.90mL, A3.11,1g

I'eviko Enavainmtiké Atxyoviopa 2
Oépa A

Al.-5., A2.-B., A3.-«
Ad.o-X, B2, y-A, 8-, e-A
A5.A-5., B-6., T-4., A-1., E.-3.
Oépa B

B.1. o i. (0wt opddet, B. 1. +6 . 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 I'

I'.1.3mol, 3 - N, popur, T.2.9- N, dropa H ko
3. N, atopa N, TI.3.67,2L, T'4.9L

Otpa A

A1.252g A.2.600mL, A.3.296g

Teviké Enovalnmrikd Ateydviopa 3

Ofpo A

Al-a, A2.-y., A3.-4.

Ad . a-A, B-A, y-2, 6-A, X

A5.A-1, B-2, I-3, A-1, E4

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)

Ioapaptnpo T

{R1}
{R2}
{R3}
R4y}

{R1}
{R2}
{R3}
{R4}

B. Na: 1n opada, 3n mepiodog, K: 1n opada, 4n mepiodog,
S: 161 opdda, 31 mepiodog, Br: 171 opdda, 41 mepiodog

v.2Na*S*

B.2. o. vitpik6 aoPéotio,
B.2+2[x+3(-2)]=0 &pa x=+5,

2HNO; + Ca(OH), — Ca(NOs), + 2H,0
Ca(NO,), + Na,SO, — CaSO, + 2 NaNO,
2Na + 2H,0 — 2NaOH + H,

O¢pa T

{R1}
{R2}
{R3}

I'.1.2mol, T.2.2- N, popwa, 4g Hy, I.3.44,8L, I'4. 6atm

Otpa A

A1.4%w/v, A2.1M, A3.02M, A4.03M, A.5.163¢g

Tevicé Enovalnnriks Awayoviopa 4
Oépo A

Al -, A2.-a, A3.-5., Ad.-a.
A5.0-3, B-A, y-2, 83, &3

Oéna B

B.1. a. pV = nRT, p:atm, V:L, n: mol,
R:atm-L-mol™!-K™!, T:K

B.
pV =nRT
m
PV = M, g-mol™ RT
m RT
Py M, g-mol™
RT
p:er g-mol™!
pM, g-mol™!
" RT

B.2. a. appwvia, . PAére epappoyn 4.3 oelida 81

Y-
N, + 3H, — 2NH,

NH,Cl + NaOH — NaCl + NH; + H,0

Oé¢pa I’

{R2}
{R3}

I'1.16 % w/w,20 % w/v, I''2.1,25g/mL, I'.3.5M, I'.4.600 mL

Ofpa A

A.1.0,2mol, 0,2 - N, popue A.2.8,8g, 0,2 - Ny dropa C ko

0,4 - N &ropo O
A.3.
Na,CO; + 2HCI — 2NaCl + CO, + H,0

Ao 1t oToiyelopeTpion TG ovTidpoong TpoKLITTEL:

L
V(CO,) =n-V, =05mol-224 — =112L
mol

m (NaCl) = n'Mr% = 1mol~58,5i1 =58,5g

mo

{R4}
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Teviké Emavalnmriko Atayodviopa 5

Ofpa A

Al -a, A2.-B., A3.-y.

Ad. X, B2, y-2, 82, &2

A.5.A-4, B3, T-1, A6, E-2

Oépa B

B.1. a. C: K(2) L(4), O: K(2) L(6),

B. C: 141 opdda, 2n mepiodog, O: 161 opdda, 21 mepiodog,

. Meyalttepn atopikn axtive o C (18w mepiodog, pikpoTe-
POG OTOULKOG apLOUOG), PHEYOADTEPT) NAEKTPOAPVITIKOTI T TO
O (idwx weplodog, peyahbTePOG ATOUIKOG OpLOHOG).

8. CH,: BAéme mopaderypo 4.8y. cehida 87, CO,: PAérme epap-
poyr| 4.4 oehida 81.

B.2.
2Al + 6HCI — 2 AICl; + 3H, {R1}
2 H,PO, + 3 Mg(OH), — Mgy(PO,), + 6 H,O (R2}
Na,CO; + 2HCI — 2NaCl + CO, + H,0 {R3}
Otpa I’

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

Teviké Enovalnmrikd Ateydviopa 6

Oépa A

Al -a, A2.-B., A3.-B., Ad.-o.

A.5. 1;Cl < ;5P < ;Mg < yK < 3;Rb

Otpa B

B.1. a. idiax mepiodog, pkpdtepog atoptkdg apLbpog

B. +3 + 3[x + 3(-2)] = 0 y. idiog atopkdG aptOpoS Ko Siot-
(QOPETLKOG PalLKOG aptBpog d. apétadla oToyeia pe Sropopd
OTNV NAEKTPAPVYNTIKOTN T

e
pV =nRT
m
PV = M, g-mol™ RT
m RT
Py M, g-mol™
RT
S T—
PpM, g-mol™!
i
latm - M, g-mol™
0082 22% 73K
mol K
M,
P 024l

B.2.
Fe,(SO4); + 6 NaOH — 2 Fe(OH); + 3 Na,SO, {R1}
3 Mg(OH), + 2 H,PO, — Mg,(PO,), + 6 H,O {R2}
Ca + 2H,0 — Ca(OH), + H, {R3}
Cl, + K;S — 2KCl + S {R4}
N, + 3H, — 2NH, {R5}
Oé¢pna T’
I'.1.400mL, 20 % w/v I'.2. 2mol, 5M TI.3. 150mL, I.4.1:3
Oéna A

A.1. 100, 2mol A.2. 6 - N atopa O,
A.3.1i. CaCO; + 2HClI — CaCl, + CO, + H,0O
ii. 4 mol, iii. 44,8 L

Tevikd Enavalnntiké Awoyodviopo 7

Otpo A
Al-B., A2.-5., A3.-y.
A4
Xn’pucog Ovopaoia
TOTOg
H,SO; Bewddeg o&D
Ca(OH), vdpokeidio Tov acPeotiov
KNO, VLTPLKO VATPLO
KH,PO, SLo6ELVO PO POPLKO KAALO
Fe, 0,4 o&eidro tov odnpov (III)

A5, 0,-2, B,-2, v,-2, O,-A, A

Oéna B

B.1l. .3

B. 13, 16 y. M: K(2) L(8) M(3) 3n mepiodog 13n opdda, A:
K(2) L(8) M(6) 3n mepiodog 161 opddo

B.2.
Zn + 2HCl — ZnCl, + H,1 {R1}
H,S + Hg(NO,), — HgS | + 2 HNO, (R2}
2NH,CI + Ca(OH), — CaCl, + NH;T + H,0 {R3}

Oé¢pna T’

I'.1.124g I'.2. 134,4L I'.3. 246 L,
I'4.12 - N, atopo H kot 8 - Ny atopa N

Ofpa A
A.1.0,74 % w/v, 0,1 M

A.2. Ca(OH), + H,S0, — CaSO, | + 2H,0, 3.4¢,
A.3. Ca(OH), + 2NH,Cl — CaCl, + 2NH;T + 2 H,0,

2,875g, 0,85¢g
A.4. 1500 mL






N B @ & S N I SR

[Teprooikog Iivakog Twv Xtotyeiwv”

IA VIIIA
1 A A IVA VA VIA VIIA 18
1 %
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 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 33 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

“Youpwve pe tov wepiodiko rivaka s IUPAC 2019
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YXETIKEG oTOMLKES paleg 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
NwkéAlo Ni 59
O&vyovo @) 16
[Tupitio Si 28
>idnpog Fe 56
Y&pdapyvpog Hg 201
Y&poyovo H 1
®OopLo IF 19
dwopdpog P 31
Xahkog Cu 63.5
XAodpro Cl 35.5
Xpopo Cr 52
Yevdapyvpog Zn 65
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