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NMPOAOIOX

To BPAio avtd ypdotnke yio Toug pobntég me A" tdéng Tov TPAOTOL KUKAOL
tov Teyvikov Ernayysipotikov Exmodevmpiov, pe otdyo vo 00OGEL 6TO
pan 1ig Pacikég Evvoleg kot apyEg TS BempnTIKNG Kot EPOPUOGUEVNG
Xnuelag péoa amd tpio ke@dAona :

® 310 10 KEQPAAOLO aVaPEPOVTAL PUCIKEG — ELGAYMYIKEG EVVOLEG
g Xnpuetog (§vvoleg Tov 0186y TnKaY o1 LodNTéG Kot GTO YOLVAG1O).

® Y10 20 KEQPALa0 ovopEpovTol BEpaTo dOUNG TOL ATOUOV,
ta&vounong tov ototyeiov (Ileprodikdg Ilivakag), Evoong tov
atopov (Xnukdg Aecuog), Kabme Kol o TpOTOG Ypaeng Kot
ovopaociag pag avopyovng Evoong (“TAdcoa” g Xnueiag).

® X710 30 KeQPAAUO avapépoviot ot Bacikég TaEels avopyavmv
evooemv (0&éa, Pdoelg, ofeidia, drata), ol Pacikég Katnyopieg
AMUKOV avTIdpacemV, Kabmg katl OEpota Tov apopovv tn Xnueio
Kot TV Konuepwn Lon — to Tepiaiiov.

210 téA0g kGBe keparaiov vdpyovv Epmtioeig kot AcKNGELG.

"Eywe mpoondBero var tnpnOel pior S1d0kTikn o TPOCUPHUOGHEVT OTIC
avaykeg g Texyvikng Emayyeipatiknc Exnaidevong, 0nwg akpifog
wpoPArémeTon pEGa omd TO AVTIGTOLYO OVOAVTIKO TPOYPALLL, GE O,TL APOPEL
TOVG GTOYOLG KOl TOVS GKOTOVE TNG ddacKaAiog Tng Xnueiag ¢ Emotiung
KaBapd BewpnTIKNG, OAAGL CLYYPOVOS TTPAKTIKNG Kol EQAPUOCUEVIC TOGO
OTIG TOPOYMYIKEG dLOdIKAGIES, OGO Kot 6TV Kaonuepiv pog (o).

Me ta “ yvopilelg 6Tt ...” yiveton (o Tpoomdbeio vor eUTAOLTICOLV Ol
naONTEG TIC YVADGEIS TOVG pe ypnoa Bépata, ympig oavuTtd vo aroteAohv
e€etaotéa VLAN.
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MeriexomeENA Keoaaaioy 1

1.1 | Me i aoyoreiton  Xnueia - [Towa efvon n onuacio te ynueiog ot Con
LLOG.

1.1.1 Me 1t aoyolreiton  Xnueia

1.1.2 TTowa givon n onpacio g Xnueiag ot (o1 pog

1.2 | 'vopiopata g VANG (Lala, 6yKog, TukvoTnTa).

1.3 | Aopukd copatidi g VANG (dropa, pnopia, 1OVTa) - YNUIKEG OVGIEG.
1.4 | Katoaotdoeig g VANG.

Metafoléc - w10tnTEC.

1.5 | Miypata - AtoAdpoto.

Exopdaoceig meprextikomrog dtorvpdtov (%) - Atowdvtotnta.

* T kelpeva Tov givar ota TAoiow SEd 1 opLoTepd TG GEMBAG Kat GIUEDVOVTAL [E
aotepioko (¥) amotedodv eEevbepo avayvooua..

8 KE®AAAIO 1: EIZATQIH - BAZIKEX ENNOIEX



KE®ANAIO 1: EIZATQrH 2TH XHMEIA - BAZIKEE ENNOIES

1.1. Me 71 acyoieiton n Xnueio

Hoia givau  onuacia tns Xnueiag oty {onf pog

1.1.1 Me vt aoxozeitar n Xnpeia

H peiétn g Xnuelog amoteiel po mnyn
YVAOGEMV ylo. TNV VAN Ko TIG HETAPOAES TN,
YVAOGELS TOL EVOIL YPNCIESG OTNV KOO UEPIVI O
Con. H Xnueia pac mapéyet Stopkms VEES YVAOGELS
Y10 TOV KOGLLO K0l TO GOUTAY OAOKANPO.

H Xnpeio péc Bonba va epunvedcovpe d1di-
QOpPU PAVOUEVA, AALA KOl VO ETAVGOVE 1L~
@OPa TPOPALOTO TOGO TPAKTIKNG, OGO Ko Bem-
PNTIKNG onuaciog, OT®e GaiveTol Kot amd Tig
TOPOKAT® TEPTYPAPES:

m Kdémowa pépa évag poltntng Kpotdvtog Eva
TETPAOLO CNUELDCEWV UTNKE GTO YPOPEIO TOV
kabnynm tov Iavemomuiov tov Harvard, tov
Theodore Richards, oto Cambridge 1ng
Macayovsétng tov H.ITLA. Kat ot 6vo pali
apyloav aUESMS Vo, LEAETOVV TIG CTUEUDCELS, Ol
0T0lEG NTAV ATOTEAEG LA TTEPAUATOV: AVOKAAVY OV
oumg éva ukpd Aaboc. O kabnynmg otevoyw-
pNONKe TOAD amd avTd TO AABOG KO KOO TEPLO-
00tepo 0 portntng. ol dpwe avtovg Toug 6vo
T00¢ anacyoAnce 1660 TOAD éva TOGO UIKPO
AaBog;

m XT0 £pyaoTPlo €VOG LEYAAOV EPYOCTUGIOV
opeyAKov Gvopeg Ko yuvoikeg elvol amocyo-
Anuévor pe drdpopeg epyacies. O Evag KAvEL NAEK-
TPIKEG LETPNOELS Kol KpoTdel onueidoelc. Evog da-
AOC GUYKPIVEL TAL YPOLOTO SLAPOPOV VYPDV GE SOKI1-
naoTikovg cwinves. Télog, évag Tpitog - ynukods-

KE®AAAIO 1:

H etupoAoyia tng
A€ENG "Xnueiad" Bive-
tal ano tov (kAagiko)
@i1A6Aoyo Herman
Diels, o onoiog Agel
ot n A&En "Xnueia"
npogpyetal and tnv
EAAnvikA AEEN "XGpa"
(Chyma), nou anpai-
vel TAypa (xupe€vo
pETaAAo).
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And t1 dpaye eivai
(PTIOyPEVO TO OU-
pnav; Eva nepiepyo
naibi Ba pnopouce
va kdvel auth Tnv
€PWTNON KI €neita
koitalovtag yupw
tou Ba anavtouloe:
And €vav dneipo a-
pIBpd npaypdtwv!
Auto eival Tto epw-
tnpa nou €6eae, a-
vdpeoa ae dAAq, kal
o BaAfig o MiIAnR-
giog. O BaAnAg eivai
0 MPWTOG MouU pe-
Aétnoe npofAfuata
ava@opikd HE TO
>U0pnav. Eixe @ta-
gel n gtiypn atnv
agvan, noAuniokn
kai (oPepr) por| Ttng
lotopiag va Bpane-
teluael n avBpwnivn
OKEWnN ano ta yon-
Teutikd Bixtua tng
puBoAoyiag, kal po-
vn, HE Kivntrpla 8u-
vapn tnv napath-
pnaon, va npoana-
Broel va midoer an'
TNV apxrj Tov pito Kai
va EeBiallvel to pu-
atnplo.
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KE®AAAIO 1:

yphoel o EkBeom kot T delyvel otov devbuvn
00 gpyootaciov. Ot dvo pali cuintodv yia Alyo
KoL LETA 0 S1ELBVVTNG TOV EPYOGTAGTIOL OmoPaGilet
OTL 0 YOAKOG, 0 0mol0G lye mapaAnPOel TpdoaTa,
NTOV KATAAANAOG KOt OIVEL GTN GUVEYELD EVTOAEC
VoL Y PNCLULOTOMOET Y10 TNV KOTAGKELT OPELYAAKOL.

It 0 d1evBvvING Paciotnie oty epyacio 1o

XNMKOD;

m Orepyacieg tov kaOnynt Richards fondnoav
kot BonBovv puéypt onuepa tovg ynuukove. To
TPOPAN LA TTOV TOV OAcYOANGE TV 1] EDPECT TOV
ATOUIKOV BapdV TOV YNUIKOV OTOlYEl®V pE
peyoAvtepn axpifela amd 0,11 6to mapeAbov. H
akp1Png oty epyasio Tov fonOnoe ot HEAETN TV
10OTOTMV KOl GTN GUVEYELD OTY] LEAETT) TNG OLTOUIKNG
evépyelng. H aAvcida auth tov epyaciav deiyvel
aKp1B®dG ToV TPOTO UE TOV 0TOl0 TPOOJEVEL M
emotun. Kébe emotpovog kavet 1ig peAETEC TOL
oTNPOUEVOG OTIG EPYOGIES KOl GTO GUUTEPACLOTO
TOV TPONYOLUEVOV TOV, KOl €TCGL 1 EMIGTNUN
ocuveywg eEelMoaoetat.

= O kot o Propunyavia epappolovv Tig
TELEVTAIEG EMOTNUOVIKEG AVOKOADYELG, Yol VOl
KOTOGKELAGOLV VEX TPOIOVTA, OTIMS TO KPALLOTOL, TO.
GOTOUVLOL, TOL OTOPPUITAVTIKG, 1] VO KATOGKELAGOLV
VI LLoToL ot AvOPOIKeL, T 0TTO10L YPTGILOTTOLOVVTOL TV
VPAVTOVPYICL.

Ol o0 avapépOnkay, deiyvouy Tmg o dvBpw-
TOG YPMNOLOTOUDVTOG TIG VONTIKEG TOV TKAVOTNTEG
napepPaivel p€ow g Xnpelog Kot HETATPETEL TO
QLO1KS TEPPAALOV, TPOKEUEVOL VAL EEVTINPETNOEL
TIG AVALYKES TOV.

EIZATQIH - BAZIKEX ENNOIEX



1.12 Iow etvan i onpaocia mjec Xnpeiac o (o1 pac

O avBpmmog, oe KaOe Topn TG dPASTNPLOTNTAS
TOL KO Y10l TV OVTILETAOTLON TOV OVOYK®OV TOV GE
0,TLapopd TNV vyeia, TN STPoPn, TV EVOLCT), TNV
KaBaploTTa, To TEYVIKA £pYal, TIC LETOPOPES YPT-
oomotel ToOAAG Kot S1popol VALKAL.

To TpdTO VAKE TOV PN GUOTOINGE 0 AVOPOTOG
OTNV IGTOPIKT| TOL dtadpopn eiyav euTiky, {oikn 1
OPLKTH TPOEAEVOT).

Me v mép0odo Tov YpOvov, LE TV oVATTUEN TG
EMOTNUNG TNG XNUELOG KO TNG YNUKNG TEXVOAOYIOG
eUQavioTnKay T TEXYNTA KOt GLVOETIKA TPOTOVTAL.

m To pétadia Oewpovvtor g To TPAOTO TPOIOVTAL
TOV TAPOCKEVAGE 0 AvOpmmog pe ™ Porbeta g
LETOAAOVPYIKNG KOTEPYATIOG, YPTCULOTOLOVTOG MOG
TPMOTI VAN QLGIKE OPLKTA. MetaMikr eEebpa

m [0 TV KOTAGKELT] TV VYAGUATOV OPYIKA EE[OI_‘F;%’;Z nggzgou
YPNOYLOTOU 01K LLOVO PUGIKA TPOTOVTOL, OIS TO AVO,

10 BapPaxt. Otav ot aviykeg Evdvong owénbnkay, o
GvOpmTOG YPNGLOTOINGE TOL GLVOETIKA VOAGLTOL.

= H cuvmpnon tov tpogipmv ntav kot etvor Eva
O TO CNUAVTIKOTEPO TPOPANLOTO TOV OVTULE-
TOmMLE Kot avTHETOTILEL Kabnpepivd o dvBpwmoc.
Extég amd v yon, mov etvar £vag guotkdc Tpomog
cLVTNPNONG TOV TpoPipwv, yivetal ypnomn, o€
evpelo KAILaKO, OPIoUEVOV YNUKOV OVGUDY TOV
ovopalovtol ynukd GuVINPMNTIKA 1| GLVINPNTIKA
TPOPIL®V.

m [0 v Tpoctacio tgvyeiog Hog, o Kot yo- AMaVTIKG
pla yNUk®V 0vVGLOV TOL OVORAloVTOL PAPLLOKAL,
énonée KaBoploTikd poro.

® XTOV TOUEN TNG Oy POTIKNG TOPOYYNG 1 XMLELDL
GULVEPAAE GNUOVTIKA LLE TNV TOPACKELY] TOV A0~
CUATAOV KOL TOV LTOPOPUAKOV.

m [l ™ Bépuavon ko v kivnon tov pécwv
LETOPOPAG XPNCLLOTOIOVVTOL T KOO0, (TETPEAIO,
BevCivn, knpolivn) mov giva Tpoidvia pUOIKNG Kot Naxavikd
YNHKNG eme&epyaciog Tov apyol meTpelaion.

KE®AAAIO 1: EIZATQIH - BAZIKEX ENNOIEX 11



Extoc and 1o mapamdve mpoidvta, pEco and ta
omoia @aiveton 6tL 1 ynueio amotelel onpoVTIKO
TopdyovTo TG Kanuepvng pog fong, dgv Erenyay o
TEPMTAGELS KOKTG XPNONG TOV EMTEVYUAT®V TNG,
TEPUTTMGELS TOV EYOV WG ATOTEAEGLLOL TNV TTOPOCKEVY|
ANLKOV 00o1dV BAAPEPDOV, ETKIVOLVOV Kol KOTOOT-
PEMTIK®V Y10 Tov GvOpwmo. Tétoleg ovoieg eivan ta
To&kd kon Propmyovikd amdPANTo, oL ATHOGPOPUKOL
PUTIOL, TOL POOIEVEPYE KATAAOUTOL, TOAEUKES YMUIKEG
OVGIEG, VOPKMOTIKE, SNANTIpLa . . ..

MoAuvan: E6dwpoug -
vepou -agpa
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1.2. TIvwpiocuara ths ving
(uale, 0yKog, TOKVOTNTA)

Mala ovopdletar n TosoTNTO TS VANG TTOV
TEPLEYETOL GE VO GOLLOL.

Yvvnbéotepec povadeg palag sival to y1o-
ypappo (Kg), 1o ypappdplo (g) kot 1o (1Aooto-
ypoppo (mg).

IKg=1000g 0O 1g =0,001 Kg
Ig =1000mgl 1mg=0,001g

Tn palo evog copATOg TN UETPAUE PE TN
Cuyopua.

H pétpnon g pnalag pe m Quyapid ovopddeton
Coywon.

‘Oykog ovopdletol o ydpog mov KatalopPavet
£V GO0

Yvvnbéotepeg povadeg dykov givar 1o KuPikod
uétpo (m?), to kuPuod dexaropetpo (dm?) M Aitpo (L),
KOl TO KUP1KO EKATOGTOUETPO (cm?) 1 YIMOGTOMTPO
(mL).

Im*=1000 dm* = 1000L
IL=1dm’= 1000 mL = 1000 cm’ O
U 1mL=0,001L

IMukvétyra (p) ovopdletor To TnAiKo ™G palog
(m) evog copatog dta Tov dykov (V) tov omoio
KotaAapuPavet.

p:

<|B

Zvvn@écrapi;:gdlgy@ﬁ&l%rgm%_ TUKVOTNTOG
EIVIS OB G DIng sivar ToL YopaKTNPLOTUCE. &-
kelva yvopicpato, HEco amd To 0moia TapaTnPov-
He Ta O1dpopa VAIKE copato. Mepikéc amd Tig yo-
POKTNPLOTIKES IO1OTNTEG TNG VANG EIVOIL TO YPDOLLOL, M)
oG], N TUKVATNTO, 1) CKANPOTNTO, 1) OEppKn Ko
NAEKTPIKT AYOYIUOTITO.

KE®AAAIO 1:

H pdaCa Biagepel
and to Pdpog. To
Bdpog evég owpa-
tog efaptdral and
tn pdaca tou kal and
TNV enitdyuvan tng
Baputntag

‘Otav CuyiCoupe éva
owpa atig guvuBi-
opéveg Cuyaplgg,
TOTE HETPAPE TN
pdCa tou kai 6x1 To
Bapog tou.

EIZATQIH - BAZIKEX ENNOIEX

Tov éyko eveg ow-
patTog tov PETPAE:

i) av npékeital yia
uypo6, an' euBeiag
HE OYKOUETPIKO KU-
AivBpo

n) av npékercai yia
otepeo, to BuBiCou-
HE O€E OPIOCHEVO
6yko vepou nou Bpi-
OKETAl PYECQ OE O-
YKOHPETPIKG KUAI-
vBpo kal ané tnv
avgnon tng otabung
TOU vepou unoAoyi-
Coupe tov 6YKO TOU
owWpatog.
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To Biapdvtl eival to
nio gkAnpoé uaiko
UAIKG Kal €Xel TIPA
okAnpodtntag 10 atn
kAipaka tou Mohs.

Aidtagn atdpwv
dvBpaka agto
Blapdvti

14

YKinpoétnra eivorn avtictacn mov Tpofdiiovv
Ta 018 Popa GOUATA, OTAV TPOSTAHOVLE VO Yopd-
EOvLE TNV EMPAVELDL TOVG LU’ £VOL CLUYKEKPLUEVO Oy~
UNpO aVTIKEIIEVO.

IT.y. T0 VAo yapdalet To kepi. Aépe TOTE OTL TO
EVAo elvar o okANPO and 1o Kepi | 611 T0 EKAO
&xel peyohvtepn okAnpomra omd to Kepi.

Oeppu] ayoypéTNTO EIVOL 1 IKAVOTNTO TOV
€YOouV TO O14QOPO CAOUATA VO ETLTPETOVY TN
petaopd g Beppomrag pécso and ™ nalo Tous.

ITy. éva pétarlo etvon Beppikd ay®ylpo copa
(Kohdg aywyog g Bepprotrog), eved o Ao Oyt
(kokdg aymydc g Bepprottog).

To copota mov givor kKakol aymyoli tng Oepuod-
oG ovopdlovtot BEpHOPOVMTIKA VAIKAL.

Hextpuci] ayoyipotnra stvoln ikovotnto Tov
£YOLV TOL S1APOPO GOLOTO, VOL ETLTPETOVY TNV Kivion
NAEKTPIK®OV popTimv péoa amd ™ pndlo Toug.

ILy. éva pétario elvar NAEKTPIKE oryY O GO
(KaAdg aywyOdg TOL NAEKTPIGHOV), EVD TO KOOV-
TGOVK OYL (KakOG oymydS TOV NAEKTPIGUOD).

To ompoTo 0L £ivor KoKol oy@yol ToL NAEKTPIGOD
OVOLALOVTOL HOVEOTUKE VAIKE 1] 07TAMS PLOVOTIKA.

MvokvoTnTES O10QOPpOV CONATOV

AEPIA XTEPEA
*(20°C, 1atm)
V3poyoVO 0,0001 PENOG 0,24
0EpPOG 0,0013 &vlo 0,85
d10&eido Tov 0,002 Téryog 0,92 (0°C)
avOpaxo VAP0 0,97
YI'PA Copopm 1,58
BevCivn 0,67 oAGTL 2,16
owomvev L 0,79 oAovpivio 2,7
TeTPELALO 0,82 pnérvBdog 11,3
ghoudrodo 0,80 XPVGOG 19,3
vepo 1,0
VIP&PYLPOG 13,6

*Otov divetar ) mokvoTnTo EVOG aepiov, Ba Tpémet va
avapépovtol Kot ot cuvinkes (Beppokpacio - mieomn)
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Ogpeier®on peyédn, povades & ta cvupfora Tovg

oTO S.i
Méye0og Xvpporo Ovopa Xvpporo
peyé0ovg povadag povéadog
Mnjkog 1 pétpo m
Méla m yMbypapLpLo kg
Xpovog t devtepOLENTO s
Ogppokpacia T KELPV K
Hooodmra ovoiog n mol mol
Hlextpwcd Pevpa I OUTEP A

Mepwd mpoBipota mwov d&iyvouy To TOLAATAGGLY,
& vromorhamtAdorla TOV povad®v

Ip6Oepa. Zoppoio Yyéon pe ™
Baocwn) povada
mega- M 1.000.000 = 10°
Kilo- k 1.000 = 10°
deci- d 0,1 =10
centi- c 0,01 =107
mili- m 0,001 =103
micro- u 0,000001 = 10°¢
nano- n 0,000000001 = 10~
pico p 0,000000000001 = 10712
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H A€En dtopo npo-
AABe and tn AEEn
"dtpnto", nou an-
paivel "6ev koppa-
tidCetar"

Yndpyouv téoa eibn
atépwyv, 6oa eival
Kal ta gtolxeia atn
(puaon

Ta dtopa evoég
otolxeiou nou PBpi-
oketal eleuBepo
agtn @uan eival
nAektpikd oubetepa
(o apiIBpdg Ttwv nAe-
KTpoviwv eival igog
pe tov apiBpd twv
npPWtoviwv)
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1.3. Aouixa cowuariora tyg ving
(atoua, uopia, 10vra)

H OAn amoteAieiton amd moAD pukpd copatiow,
7oL T0L OVOUALOVLE SOMIKA CONATIOW 1] OOPUIKES
ROVADES TNG VANG.

To copatidl ovtd eival: To ATop, To LopLa Kot
TOL LOVTOL.

0) Atopo &ival To ameEPOELEYIGTO OOUIKO CW-
HaTiolo TG VANG Tov dg dtoupeiton TEPIGSOHTEPO
LE QLUOIKOYN MK LECHL
To drtopo dev mabaivel Ko petafoAn otov
E0MTEPTIKO TOV YMDPO, OTAV GTO GMLLOL, GTO OO0
elvol OopKn povaoda, EKONAMVOVTOL d1aPopa
ANUIKE QOVOLLEVQL.

LYANUATIKN] TOPACTAGT] TOCOTITUS GLOT|POV

O O O Aopkn} povada givar to
datopo Tov G131 pPov

©—0 ©

Yopfoia & ovOpATO PEPIKAV GTOLYEI®V

Xoppoio ‘Ovopa Xopporo
Alwto N Ndrpo Na
AvBpaxog C Niwéro Ni
Alovpivio 1 O&vyodvo o
Apyilo Al Ovpavio U
Apyo Ar [Mupitio Si
Apyvpog Ag Padwo Ra
Acféotio Ca Padovio Rn
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Ovopa Xopforo Ovopa Xopporo

Bépro Ba Yidonpog Fe , F

Bpoutio Br Tudvio Ti QAG ) Gt?po FOU
Hho He Yaphpyopoc He |’5|ou atoxefou efval
Oc¢lo S Ydpoyovo H sl T
Iodo I DOH6pro F

Koaooitepog Sn DhGPopog P

AguKOYpPLGOG Pt Xokog Cu

Moayyévio Mn Xpvoodg Au

Mayvioto Mg Xpo o Cr

MobivBoog Pb Yevddpyvpog Zn

P) Mopro ynpkng oveiog (LOPLO xNHIKNG EVOSTG
N HOPo YMUIKOV oToryEiov) givol 11 TOGOTIKA
UIKpOTEPT OVTOTNTA OV Umopel va VTAPEEL
Y et « ; .
€ 81398p1’] oL oV 81(1,’”][)81 TIG WO10TNTEG NG Oraviod uopiliall
ovoiag, 6TV omoio AVIKEL. atoiyeiouiaNE
Ta popro otn @evon draxkpivoviar og popLa éva GTopo, To oTol-

ANUKOV GTOXEI®V KoL LOPLOL YN UKDV EVOGEMV. Xeio ovopdCetal po-
VOOTOHIKG.
YymuoTiki] TopdoTact) TocoTNTAS YNUKOD GTOLEIOV nx. Ta euyevr aé-

pia (He, Nge, Ar, Kr,..)
kal ta petaida (Na,

O — ©O O K, Ca, Al,...).
| | | Otav nepiéxer 6uo
> poplo ynukov ctotyeiov dtopa ovopdCetal

00— 00 00 9 MR o

) : n.x. He, Oz, Ng, Cla...
©0 — 00 o0 Otav nepiéxel tpia
dtopa ovopdletal

i B B B TPIATOUIKG.

XyMNUOTIKN TOPAOoTAGT TOGOTNTUS YNUIKNG n.x. Os KA.,
évmong 000 cvoTaTIKOV (A, B) P, |

Lo~ & &
‘ ‘ ‘ T OPLo YNKNS Evong

<Q> o <Q> <Q> O : dtopo tov A
‘ ®) : dtopo Ttov B
Lo & L
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To povokeibio tou
dvBpaka eival to
6nAntnpicbec kai
HEPIKEG (POPEG Ba-
vatn@opo aeEplo
nou napdyetal atig
kauaoelg, otav Bev
undpxel eNApkKng
nogdtnta ofuyovou.
O poplakég tou
tunog eivar CO

18

KE®AAAIO 1:

Olo Ta popro. Tov 16100 ctoryeiov Kot O TaL
popLa TG 1010¢ YN KNG Evmong ivart EVTEADS OO
peta&d Toug.

To popro tov ctoryeiov amoteAeitan amd va
€100Gg aTOU®V, EVO TO HOPLO TNG YMUIKNG EVOOoTG
a6 600 N TEPLoCOHTEPOL.

Xnukog TOmog pog Evaong 1 ototyeiov givat
évag TpOmOg GLUPOAIGHOV TOV HOPIOL TNG EVAOOTG
YPNOLOTOLDVTAS YU oTO To. GOUPOAN TOV GTOL-
yelwv, and To omoio amotedeital ) Evoon.

INpepa M EMICTNUOVIKY €pguva Kot 1 Bew-
pntikn perétn g Xnueiog €xel Tpocdlopicel 10
HOPLO Y10 EKATOUUVPLOL YNUIKEG EVOGELS (TPOPLLAL,
QapuaKa, TAUCTIKA K.6.) Kot etvor og B€om va to
TEPLYPAPEL, VO TO TAPLGTAVEL, VO TO GYEOALEL Kot
va 10 cupPoAilet.

Mo va propéoet n Xnueio vo tpocdiopicel to
HOPIO L0 YMNIIKNG EVIOOTG, TPOYLOTOTOEL [ldL GEL-
PA TEPAUATOV GTO EPYOGTHPLO KO TS TANPOPOPIEg
OV GLYKEVTPMVEL, TIG ene&epyaletar OempnTikd.

H emompovikn épguva £xet dei&et 6L To pHop1o
TOV VEPOL amoteAEiTaL amd £va ATopo 0ELYOVOL Kot
dvo dropa vVOpoyovoL. ‘ETot, To veEpO pumopolie va
TO TOPOGTHCOVUE 1 VO TO GUUPOAICOVE HE TOVG
e€Ng TpoOTOLG:

SO o wom, mo

Am6 tovg mapomdve cupfoiiopong ot Xnueio
cvvnBifoviotl ot dVo TEAELTAIOL KOl TTWO GLYVA O
tedevtaiog (H20), mov etvar ko o THOG TOL pLopiov
TOV VEPOL N, OTw¢ cuvnBileTon va Aéyetat, o po-
PLIKOS TUTTOG TOL VEPOU.

EIZATQIH - BAZIKEX ENNOIEX



Moproxog TOmog ovopdletal 0 YnNUIKOS TOITOG
oL Oelyvel To €100¢ Katl Tov aplud TV ATOU®Y
oL KéBe oToLYEIOL GTO HOPLO TNG EVMOTG.

YymuoTiki] wopdotacn mocétros 6Covrog

Mopro 6Lovrog: @

Atopo o&vyévov: O

¢
- <€

v Io6vta eivor niekTpikd popticpéva dtopa (po-
voartopukd wvto .. HY, Na', Ca**, CI, O*,...) 1
OLYKPOTNHOTO OTOU®Y (TOAVOTOUIKE 1OVTOL Y.
OH-, NH,", NO_, SO,*, ...).

Ta 16vta pe Betikd @optio ovopdlovtot
KOTIOVTO. KO TOL 1OVTOL LLE PV TIKO GOPTIO AVIOVTA.

H*, Na*, Ca’*, NH,* ‘Kotiovio

CI, O*,0H, NO,~, SO, : aviévta

To 16vta givon dopkd coUOTIOW OPIoUEVDV
EVOGE®MV, TOV OVOUALOVTOL LOVTIKES EVAGELS T.Y.
10 poryelptkd oAt (NoClL).

KE®AAAIO 1:

To otoixeio 6Cov
givar agpio nou
Bpioketal ata uwn-
Ad otpwpata tTng
atpoaalpag Kal
pag npocuAddoel
ano tig enikivBuveg
unepiwbeIg aktiveg.
O poplakGg Tou tu-
nog eivar: Oz (to
HOpIG TOU anote-
Aeital and tpia
dtopa oEuyovou)

‘Otav to dropo ano-
BdAAel e, to 16v nou
npokuntel, €xel Be-
TIKG (poptio kal, dtav
npooAapBdvel e, Exel
apvntiko optio

To @optio evog
16vtog eival igo pe
tov apiBpd twv
nAektpoviwv (e) nou
npogAapPfdver A
anofdAAei to dtopo,
ano to onoio nNpoeg-
KUWE TO 10V

EIZATQIH - BAZIKEX ENNOIEX
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1.4. Karoaotdoels tig VARS
Metafolés - Iootntes

H dAn epeavifetor cuvnbme ce 3 puoikég

KOTOOTAGELS:
0O = Tnv aépua (g)
Y ,
7\ =0 m Ty vypn (1)
oF O = Tnv otepen (s)
\l g: gas = 0épo, |: liquid =vypo, s: solid = oteped.
7/0 \\O O O apdyovteg mov kabopilovv v KaTdoTooN,
otV onoia umopel va Bpedet éva. ocopa, etvar:
Aépio 1. To péyeboc g arlinAeniopaong (ToV EAKTIK®OV

duvhpemv) HETAED TV SOMIKOV GOUATIOIOV

(atou®V, HopimV 1 1OVIW®V) TOL GOUATOC.

2. H xiymtikdm o TV SOUIKOV COUATIOMmY TOL

COUOTOG,.

3. Ot ovvOnkeg Bepuoxpaciog Kot mieonc.

To aépra yapakmpilovton amd pikpo Babuo ai-
AnAemidpaomng Kot HEYAAT KVNTIKOTNTO TOV JOL-
KMV TOVG COUATIONV.

Me dAlo Ady1a, ToL SOKE GOUATIOW TOV aepimv
&youvv «ueydio Babud erevbepiog Kiviicemv» o OAO
TO Y®OPO 7OV TOVG dratifeTan, aveEdpnra and TO
GYNHOL TOV YDPOV.

O 6yKog Tov aepiov petafdrietal oot pe
TN HETaPOAN NG Tieong 1 TG Beppokpacio.

To otepea yapaktnpilovrar amd peydio fadud
aAANAETIOpAONG KOl HKPT KIVNTIKOTNTO TOV
SOUIK®Y TOVG COUATIOIWV.

Me GAla Adyuo, o SOKE GOUATIOW TV OTE-
PEDV £OVV «LKpO Pabpd elevbepiog Kiviioemv» Ko
YU a0To £XOLV TO O1KO TOLG GUYKEKPYEVO GYNLLAL,
eva N petafoin g wieong N g Beprokpaciog dev
emdpa aoOntd ot petafoAr Tov GYKOL TOVG.

2tavypd o Pabpog aAANAeTiOpaoN G Ko 1) KivnTi-
KOTNTO TV SOLIKOV COUATIONMV EMTPETOLY KATO10
elevbepia kivnong pécsa 6to VYpoO, YWPIG va AAG-
Covv onpavtikd ot peta&h ToVg OMOGTAGELS.

' o AOY0 anTd TaLVYpd Oev £xovv Kabopiopévo
OYNUO, £XOVV OU®S KaBOPIoHEVO OYKO, O OTOi0g
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d¢ petafdiieton oot pe pikpn petafoin g
mieonc N ¢ Bepprokpaciog.

H v\ umopei va petatpomet omd ) P Kotaoto-
omn otV GAAn pe petafoin g mieong M g Beppo-
Kpooiag 1 Kot Twv 000 cuyypoOves.

Otav Beppaivovpe éva oteped, TOTE eE0ic0EVOLV
01 OAANAETIOPAGELS KOl ALEAVETAL 1] KIVNTIKOTNTOL
TOV OOLUK®V COUOTIOIMV KO TO GTEPED LETATPETE-
T € vYpoO. To eavopevo avtd ovopdleton TEN.

H 6eppokpacio exeivn, otnv omoia to otePed
apyilel va petatpémetal o vypd, ovoualetal
onueio éeme.

Otav Beppaivovpe Eva vypo, EnsBevoidv oo
TEPLGGOTEPO 01 OLVALELS GLVOYNG Kol QVEAVETOL M
KIVNTIKOTITO TV OOLUK®V COUOTIOImV KO TO VYpd
petatpénetol o€ agplo. To pavopevo avtd ovopd-
Ceton e€aépmon.

Otav n eoépmon yivetar amd TNV ETPAVELD TOV
VYpoL ovoudleton e€ToT Ko dtay yiveton am’ OAN
Tov ™ pala Bpacpoc.

Ynpueio Bpacpov | onpeio LEoemg evog vypol
oe opwopévn e€mtepikn mieon (P) ovoudletar n
Bepurokpacio eketvn, oy omoia to VYPO apyilet
va Bpadet.

Exetvatorvypd mov e5otpilovon oyetucd EDKOAa, Eouv
YOLNAO oMLEID BPaGILOV Kot OVOUALOVTOL TTTTUKG.

Avrtifeta exetvo o vypd Tov eatpilovTton oYETIKA
dVGKOAL, £X0VV LYNAO onueio Bpaciov Kot ovopd-
Covton un ATNTIKG.

Ovoia Xnpeio Bpaocpov Inpeio ™Eemc
(C)oe p=1 atm
Alwto -196 -210
O&vydvo -183 -218
Owoénvevpa 78 -117
Nepod 100 0
®¢cio 445 119
AldT 1413 801
Zidnpog 2900 1540
Awpdvt 4830 3550

KE®AAAIO 1:

EIZATQIH - BAZIKEX ENNOIEX

Movéba nieagng aoto
S..1Pa (Pascal) =1N/m.
AMeg povabeg nieang
1atm = 1,013.10°Pa =
=1,013bar = 760mmHg
=760Torr

Etdxvwaon
ovopdCetal To @al-
vOpevo Tng an' eu-
Beiag petatponng
otepeol Oe agPIo

N

EEdyvwan otepeol 61-
oEeibiou tou dvBpaka

Movdbeg Beppo-
kpaaiag eivar: Bab-
pog ke€ABiv (K) R
BaBpdg keAaiou (°C).
loxuer:

T=(273 + °C)K

21



Metntika uypa:
ovénveupa, aiBEpag
BevCivn
Mn nTntiké uypa:
Aabi
Ta agteped yevikad
xapaktnpiCovtal pn
ntntikd cwpata

H nieon evég ae-
piou eival anote-
Aegpa twv OU-
ykpoUoEWwV TWV
gwpatibiwv Tou pe
TO TOIXWPATa TOU
Boxeiou, oto onoio
Bpioketal.

To Boutdvio, a€pio
KaUoIp0 OIKIOKWY OU-
OKEUWYV, OE aTpoa@al-
pIkrA niean, étav eEep-
xetal an' tnv @IdAn,
eival agplo. e uyn-
AR niean, pgéoa atn
I6An, Bpioketar oe
katdataan uypou
(uypagpio)
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KE®AAAIO 1:

H petatpont e vypng Katdotoong piog ovoiog
oe otepen ovopaletal mEN kot 1 Bepuokpacia,
o1V omoia yivetol 1 LETATPOTT), oNUEL0 TNEEMG.

To onpueio Bpacpov kKot to onueio THEemg 1 T0
onpelo MEEMS OMOTEAOVY YOPAKTNPIOTIKA YVOPi-
opato yo kabe kobapr) ovsior yi' avtd Kot ovopd-
Coviat @uokég otadepés.

Ot TiIpég TV PUGIKOV GTABEPDOV YPNGILOTOL-
obvtal yuo va avayvopilovpe (TOVTOTOOVUE) TIg
SLAPOPES YN LUKEG OLGIES KOL Y10, VO SIOTIGTMOVOLLE
™V kaBopdTNTa TOVG.

Ot mapdyovteg mov kaBopilovv ™ ELGIKNY
KaTaoToon £vog ompatog eival n migon (P) ko m
Oepurokpacio (0).

I to 1010 cdpa avénon g mieong N peiwon
¢ Beprokpaciog EVVOOVV TN GTEPEN LOIKN
katdotaon. Meiwon g mieong kot avénon g
Bepuoxpaciog evvoohv TV aéplo. PLGIKN KOTA-
OTOOTN, EVO eVOLAUESEG GLVONKEG Tieon g Kat
Oeppokpaciog v vypn. Ily. oe yaunin Oeppo-
kpasio (0°C 1 ko pkpodtepN) 10 vePO Ppioketan o
Katdotaon mhyov, o Beppokpacio 100°C 1 ko
peyoAvTepN 6 Katdotaot atpov. Xe Oeppokpacio
peta&d 0 ko 100°C oto vepd suvumdpyovy 1 vypn
Kol 1 0£PLoL LGIKT KOTACTOOT: G€ YOUNAN Tieon
Kol VYN Beppokpacio teplocodTEPO VEPO Ppi-
OKETAL OE AP PVOIKN KOTAGTACT], EVM GE LYNAN
mieon Kot younAn Oeppoxpacio og vypn.

m.y. o€ otabepn mieon

0éppovon 0éppavon

Zteped <— Yypd <— Aépwo
Yoén yoEn

O petaPorég mov TAPATNPOVVTOL GTA VAIKE
CONOTE OVORALoVTOL PUIVONEVO.

Toa eawopeva dakpivovtol 6E PUGIKA Kot
AMMKEL.

270, QUOIKA POLVOpEVE dev aALAALEL M YNHIKN
6LGTOOT) TV OLGIMV (ONAadN o8 oyMuatilovion véeg

AMUKES OVGIES).

EIZATQIH - BAZIKEX ENNOIEX



ILy. n ™&n Tov mhryov, n APt TOL VEPOD, O
Bpaocudg Tov vepod glvarl puoikd eotvopeva, yloti
o’ OAeg aVTEG TIG HETOPOAEG 1) YNIKNY ovGia givat
pio, To vepo.

Yto yMUKa @ovopeva oaAAALEL 1| ¥NHIKY GV-
0TOON TV OVGLAV (dNAadT| oynpatileton ToLAL)yL-
OTOV L0 YNIKT ovoia, yopic Opmg va aAlalel TO
€100¢ Kot 0 apOUOS TOV ATOU®V).

To ynukd eovopevo ovopdlovot Ko Ynputkesg
HeTaPOAEG N YMUIKEG AVTIOPACELS Kot GLpPBoAlovTan
HE TIG YNUIKES €EIGMOELS.

IT.x. 1 xadon TOV d1APOP®V OVGIOV HE TO
ofuydvo eivar ynuikd eavopevo, yroti aAlalet
P1GKa M yMK” ToLg GVGTACT).

IowotTES TG VANG €lvol TOL YOPOKTNPLOTIKA
ekeiva yvopiopota to omoia pog divovv v
duvoToTnTa VoL avoryvepilovpe to d1apopa £idn VANG
Kot vo To dtakpivovpe peta&y toue. Iy, n pnala, o
OYKOG, TO YpAOUA, N OCUN, 1 YELON K.T.A. gival
110N TEG VANG. O11010TNTEG TG VANG dtokpivovTon
0€ PUGIKEG KOl YN UKES.

YMko6 cdpa sivot £va €100g VANG TOL 0TTOi0V TOL
dtapopa detypato Exovv Tapopoleg (ot amodlvta
ouoteg) N mapamAnoieg ot tec. [y, To EOAo givan
VA6 copa. Ola ta €10m EvAov (§0A0 Kapvdldg,
EOLAO TEVKO, ... ) EMITAEOVY GTO VEPD, OTOPPOPOVY
vepo, Katyoviol K.T.A.

Yrdpyoov Opmg Kot KAmoleg UIKPEG S1oPOPES
avdpecsa ota dtdpopa £idn EHAov oL pHog divovy
™ dvvatodTnTo Vo To Stokpivovpe peta&d toug. I1y.
10 ELAO TOV TEVKOV givar o polokd amd o EHA0
TOL TAATOVOV.

DUoIKES 1010TNTEG Efvo EKETVES 011010TNTES TG
VANG oV, OTOY EKONAGVOVTAL, deV OAAALEL M) OVGiaL
0V 6Opatog. TLy. éva Koppdtt yohkoh petotpé-
TETOL LE EOKN KOTEPYOGIN GE EAAGLA 1 OE VPO
Kot 611 pio Kot oty dAAN TepinTtwon 1 ovsio Tov
YOAKOV dev aALGCEL.

Ddvoikég 1010TNTES Elval: M OKANPOTNTA, TO

KE®AAAIO 1:

To 1Ewbeg Beiyvel
tnv taxutnta pong
evog uypod.

M.x. To pPEAI €xel
peydlo 1Ewbeg, evd
TO ydAa pikpo.

To 1Ebbeg elat-
TOVETAl HE TNV
adgnon tng Bep-
pHokpaaiag

EIZATQIH - BAZIKEX ENNOIEX
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YPOLUOL, 1) OGN, ) TUKVOTNTA, 1 O10ALTOTNTO, 1) EACL-
oTIKOTNTO, 1) EVKayia, TO onueio Bpacov, To on-
peio méemg, 10 1EMIEC K.0.

XN pkéG 1010t TES v eKEIVEG 011010TNTES TNG
VAng, mov, dtav ekdnAdvovtat, oAAACEL pritkd Ko
LN VTIGTPENTA 1 0LGia ToL codpatod. [1.y. To yopti
KatyeTon Ko yivetal otdytn, o 6101 pog oKovptalet.
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1.5. Miyuara — Aicdvuara — Taéivounon —
Awdvtotyra — lepiektikoTyTa

Me avapign 800 1 TEPIGCOTEP®Y YNUIKAOV OV-
oLV TTOL gV aVTIOPOVV LETAED TOVS, TPOKLITEL EVOL
€100¢ VAng mov ovopaletal piypa.

To piypota Stakpivovtal 6E OPOYEVI KoL ETEPO-
ven.

Opoyevn gival ta piypoto tov £xovv o€ OAN ™
nalo toug v 1010 GvoTOo (TIG 1018 1010 TES) KO
TOL GLOTATIKA TOVG gV dlaKpivovTal LETAED TOVG.

To opoyevn piypoto Aéyovtor Kot O1eADRaTO.
[Ly. To piypo Chyapng Ko vepov glvat Eva OLOYEVES
plypa 1 éva dtdhvpa, o6to omoio mepEyovtal 6VO

AidAuan piag
EyxpwHng ouaiag
€101 SoKOV cOUOTIOIV TO £va etvat popLa, vepon oto vepo

Ko 70 GAA0 etvan popa {ayapne.

coo ©00 000000
000 000 —Pp 000D OCOO
©00 9@ o0 00 00 00
Mopia Mopia Opoyevég piypa

vepouy Coapmg vepov - Cayapng

Etgpoyevi) elvar to piypato mov dev xovv o€
OAN ™ pélo Toug TV id1a svotaom. ILy. piypo omd
vepd Kot Aot

cocoo 00O cooo ©00O
©c000 OO0OOC—p 0000 00O
©c000 oo 0000 ¢ oo
Nepo AGdL Yddtvn Ddon

daon Aado0

Awdgiopa ovopdletan ke opoyevég piypo 6vo 1
TEPLGGATEPMV GLGTATIKAV. To GLGTATIKO EKEIVO TOV
dAvpoTog Tov Ppioketal og peyaAdtepn avoloyio
ovoudletat SLIAVTNG, VA To GAAN TOL GLGTATIKA
orolopéveg ovoieg 1 SloAVPEVE CORATO.

"Evag moAd onpovtikog 610A0tng elvat o vepo,
ywott dtodvel ToAAEG ovoieg, elvar eTnvo, debovo
Kot oKivouvo.
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Mepikd kpdpata:
MnpouivtCog: Cu - Su
Avoteibwtog xdAuBag:
Fe-Ni-Cr-C
Apdiyapa: Hg - MétaAo

26

AALOL S1OAVTEG TTOL YPNGLLOTOLOVVTOL GLYVA
etvoun axetovn (acetov), n Peviivn, To ovomvevua,
0 abépag ...

To&wvopunon dSwrvpdrov - legprektikoTnto -
Awhvtomyra

H ta&wounon twv dStohvpdrov yiveton pe Baon:
a) Tn pvoum katdotaon, otny omoia Bpickovtal
B) Tn oxéon mocdTOG Sadvpévng ovsiog Kot

TOGOTNTOG LAV

Me Bdomn ™ QLGIKN KOTAGTACT T StoAdpaTo
dwkpivovtol o€ aépLa, 6TEPEQ KL VYPA.

Aépra Stoddpota eivar OAo To aépla piypoTa,
OTMOC TT.). O OTHLOGPAIPIKOS AEPUG.

Yreped SoAdpoTo elvar To Sdpopa KPALOTOL,
Om®G Y. 0 opeiyaiikog mov eivar kpdpa Cu — Zn
(70% - 80% Cu kot 30% - 20% Zn).

Yypa Stoivpota stvor eketva ov 0 S0 g eivon
pio vypn Mk ovcia, oty omoia £xet dtolvdel
pio M) TEPIEGOTEPES OVGIES, GTEPEES, VYPEG T OEPLEC.

To vypd doAdpata eival ekeiva mov Ba pog
ATOGYOACOVY TEPICCOTEPO Kot 101aiTEPQ EKEIVO,
oto omoio 0 OLAVTNG eival To vepd (LOATIKA
dtAvpata) Kot To StAvpévo cdpo €vo o0&y (T.y.
aéplo HCIM vypd H,SOy), pia faon (w.y. aépra NH;
N oteped KOH) 1 éva dAag (w.y. oteped NaCl).

Me Bdon 1 ox€omn mocoOTNTAG SLoAVUEVNG
0VG10G KoL TOGOTNTOG SLOADTY To StAVLoTaL StoKpi-
VOVTOL GE TUKVAQ, 0paLd, KOPEGHEVA, AKOPEGTO.

Apoarod ivar 1o S1dAL L TTOV TTEPLEYEL LUKPT) TTOGO-
Nto S10AVUEVIG OVGTNG GE OYXEoM HE TO OLOADTY.
Av 1.y Stohvoovpe og 100g vepov Sg NaCl, mpoxv-
TTEL 0POLO SLAAL L.

IMokvo givar To Sdhvpa oV TEPLEXEL LEYAAN TTO-
c0TNTO SIAVUEVIC OVGTOG GE GYEOT LE TO OLOADT.
Av m.y. dadvocovpe oe 100g vepov 30g NaCl,
TPOKVTTEL TUKVO SLOAV L.

Kopeopévo civar 1o didhvpo mov mepiéyet
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HEYIOTN dvvaTH TOCOTNTO SIHALUEVIG OLGIG GE
OpLoUEVEG CLUVONKEG.

AKOpESTO £ivar T0 d1dAV0, 6TO OOl HopEl
va dtoAvBel Ko AN ToGOTNTO S1oAVIEVN G OVGTaG
0€ OPICUEVEC GLVOT|KEC.

AWATOTNTO HI0C 0VGIOG GE KATOL0V O10ADTN
ovopdletal  HEYIOTN TOGOTNTO TG OLGIOG TOL
umopel va 010Av0el o€ op1opévn ToGOTNTO O10AVTN
KaTo and opiopéveg cuvinKeg ieong Ko Beppo-
Kpooiag, MoTE Vo TPOKVYEL KOPESUEVO OLAV L.

Hapdyovreg mov eanpedlovv TN O10AVTO-
TNTO MLOS 0VGiaC.

1. H ¢@Yon tov dwoAvTy

I1.y. T0 1010 givar TOAD 610AVTO GTO OVOTTVEL AL,
eldLoTa O10AVTO GTO VEPO.
2. H Ogppoxpooio

Ievikd 1 SloAvtOTNTA TOV GTEPEDY GTA VYPA
ocvvnBm¢ avédveton pe v advénon g Beppo-
KpOoiag, VO 1 SIAVTOTNTA TOV 0EPIOV GTO VYPA
elaTTOVETOL PLE TV avénon g Beppokpacio.
3. H rieon

H dwodvtotrta tov aepiov oto vypd avidvel pe

v avénon g mieong.

Exg@pdoeig TG TEPLEKTIKOTNTOS EVOG
oroAvpartog

1. TleprektikoTnro oto ekato kotd fapog (Yo wiw):
Exopdlel tov apBud tov ypappoapiov (g) g
dtadlvpévng ovoiag mov mepiéyovtar oe 100g
draAvportog. Iy, didivpo Coxapng (C,,H,,0,,) 10%
w/w onuaivel 6Tt og 100g dtoddpotog mepiéyovral
10g Cayapng.
2. IlegprekTikdtnro oto ekaté Kot’ 0yKo (Yo V/V):
Exoepaler tov 0yKo oe mL ¢ dtoAvpévng ovoiog
(vypng N aéprag) mov mepiéyovron oe 100 mL
StAdpaTog (VYpoD 1| aepiov).

KE®AAAIO 1:

EubidAutn eival pia
ouadia, étav ge opl-
ope€veg ouvBrkeg
opIOpEVN noaotTnta
BlaAdtn pnopei va
BlaAugel oxetikd
geydAn nooodtnta
ouaiag n.x. Caxapn,
aAdtl

EIZATQIH - BAZIKEX ENNOIEX

AucbidAutn eival pia
ouaia, 6tav ge opl-
opeEveG ouvBrkeg
OpIgpEVN moadtnta
B1aAutn pnopei va
BlaAuagel eldxiotTn
nogdtnta ouaiag n..
avBpakiké aofEatio
(KIpwAia, pdppapo)
kar 610Eeibio tou
dvBpaka
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PPm
(Parts Per Million):
Eivar pia dAAn
€Kpaon nepile-
KTIKOTNTAG nou
xpnaoigonoieital ge
noAd apaid BiaAu-
pata kal Beigvel ta
peépn tng BiaAu-
pévng ougiag ae
€va ekatoppuplo
(10°) pépn BiaAu-
patog. lN.x. agpag
NEPIEKTIKAOTNTAG
1PPm oe Os onpai-
vel 6t oe 1.000.
000 mL a€pa nepig-
xetal 1mL éClovtoc.

PPb
(Parts Per billion):
Exkppdlel ta pepn
tng BiaAupévng ou-
giag oe €va Bige-
Katoppupio (109)
pépn BiaAvpatog.
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I1.y. 0 atpoGEapKOS 0Epas etvart aEpto dtdivpo
20% v/v og o&uyovo (O,). Avtd onpaivel 0tL g
100ml aépa mepréyovron 20 mL Os.

H % v/v meprexticd o ypnoiomoteitot Ko yo
TNV £KQEPOIOT) TG TEPLEKTIKOTNTOAG TMV AAKOOAOVY MV
mot®v o€ owvomvevua (C;HsOH: abBavoin).

[1y. Mmopa 5% v/v onuaiver 6Tt o 100 mL
umopag tepéyovror S mL obBoavorng.

3. MegprekTikéTTO 0T €EKOTO BApOS KaT’ YKo
(Yo wWiv):

Exepdler ta ypappdapila (g) e dStoeAvuévng
ovciag mov mepiEyovror og 100 mL doAvpartog.

[T.y. dbivpa Cayxapng (Ci2H2011) 20% wiv
onuaiver 6tiog 100 mL dwohdpatog mepiéyovron 20g
Cayapng.

Egpappoyés

1. Awidovpe 8g Layopns oTo veEPO, OOTE OYN-
potiCovror 50 mL owwivpartoc. No Bpeite:

a) TNV % W/V TEPLEKTIKOTNTA TOV HLOAVNOTOC,

B) ™V % w/w neplekTIKOTITA, OV TO SrdAvpa £xEL
avkvotyto 1,2 g/mL.

Avon
a) To 50 mL dredvpatog mepiéyovv 8g Chyapng
Ta 100 mL  »» »» Xg »»
50 8
= —=— = Xx = 16g {aya
100~ x g Caxapng

Apa, o dStdvpa ivan 16% w/v

B) Qs = ?“*‘ = m,,, =1,2g/mL-50mL = 60g
StoA.

Ta 60g droAdpaTog TEpLEYovv 8g Layapng

To1qpE o> »» yg »
= 0 =% oy =1333g Coyapng
100 vy

Apa, to dtddvpa etvon 13,33% w/w
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2. Xg 40 mL owivparog NaCl 20% w/v mpo-
o0¢tovpe 10 mL vepd, oot 0 GYKOS TOV YiveTOn
50 mL. Navroioyiotein %o w/v mepriektikoTTo.
TOV OLIAVNOTOS TTOV TTPOKVTTTEL.

Adon

270 apyIKO SLOAVLLOL:
>ta 100 mL dwoAvparog mepiéyovtar 20g NaCl
Yta 40 mL  »» »» Xg »»

@:Q = x = 8g NaC(l
40 X

To apyo Kon 10 TeAKS ddAvpa Ba mepiéyovv
v 1010 TtocdtTa dStodvpévng ovaiog (NaCl).

Enopévmg, oto telko d1dAvua:

Yto 50 mL swidpatog mepiéyovion 8g NaCl

=Ta 51 6JU mL » »» yg o»

= y = l6g NaCl

- —— =
100 'y

Apa, 10 TEMKO dlvpa Exel meprektikdtnTa 16%

¥/V120g Sraidparog HCI20% wiw avapryvoovran
pe 80g daivparoc HCI 10% w/w. Na vro-
royretei ) Yo W/W TEPLEKTIKOTNTO TOV SLOAD-
LOTOG TTOV TPOKVATEL.

Adon

210 TPdTO S1dAL L
>ta 100g drodvpatog mepiéyovton 20g HC1

>ta 120g »» »» Xg »»
:@:Q:X:Mg HCl
120 x

210 debTEPO drdAvpaL:
>ta 100g drodvparog mepiéyovton 10g HCI

ZT07 SE »» »» vg&_ o™
aﬁéjzgéy:&g HCl
80 vy

H pao tov telkov dtodvpatog eiva:
120g + 80g =200g
KE®AAAIO 1: EIZATQIH - BAZIKEX ENNOIEX
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30

H palo g doivpévng ovoiag (HCI) oto tehkd
dtdlopa gtvar: 24g + 8g=32¢g

210 TEMKO ddAvpaL:
>10.200g drodvpoatog mepiéyovton 32g HCI
210 100g  »» »» g »»
200 32

— = = o = lég HCI
100 ®

Apa, 10 TEAMKO StiAvpa Exel teplektikotnTo 16%
W/W.
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" Z10KE®, 1 (BAZIKEZ ENNOIEZ)

Mze 11 acyoreitar n Xnpeio
I'vopiopora g VAng

1.1 No avoeépelg mapadetypoto tng
KoOnuepwvg (ong, mov va ano-
OEUVHOLV TIV AVELYKT) TOL GUYYPOVOL
avBpamov vo, yvopiler Xnpeio.

1.2 H ypnon tov idtov ynukoy ov-
Ol®V UTOPEL VO efva EVEPYETIKN
N KOTAGTPOPIKT] Y10 TOV AvOpm-
70 M Kol TO PUGIKO TEPPAALOV.
Noa avtimapabéoelg tétoleg mept-
TTOGELG Y10

0) TO EKPNKTIKA,

B) To amoppvmaVTIKA,

Y) TO QUTOPAPLOKOL,

0) TNV TLPNVIKY| EVEPYELD,

€) TO CLVTINPNTIKA TOV TPOPILMV.

1.3

a) [og opiletan n pdla Kot Tdg o
OYKOG VOGS GOUOTOC;

B) e 11 drapépet to PApog amd ™
pados

v) Tlog mpocsdiopiletonn pdlo evog
COUATOC;

0) H pélo evog ompatog 6t yn givan
010, 1 Sropopetic) pe ™ péllor Tov
0100 GOUOTOC 68 GAAOV TAOVITN;

g) Iogmpocdiopiletaro dykogevog:
i) vypoL copaTog
ii) otEPEOD CONATOS

1.4

o) Mo kipoida et palo 30g. Tow
etvoun pdlo g oe: 1) Kgii) mg;

B) ‘Eva copa £xet 6yko 800 mL.
[Towog eivat o dykog Tov Ge:

KE®AAAIO 1:

i) L ii)em® iii) dm’;

v) Hocdémta agpa €xel 6yko 20 L
o€ oplopéveg cuvinKeg mieong
kot Oeppokpaciog. [Toog eivat o
OYKOG TOV GE:

i) mL ii) m? iii) dm® iv) cm?;
1.5
a) [Toca ymdypoppa stvar:
i) 45g ii) 260 mg;

B) I16ca Aitpa ivar:

i) 218m? i) 450 cm? iii) 320 mm’,
1.6

a) Ttv ovoudletor mokvotTa €vOg
OMUATOC;

B) IToeg eivon o1 mokvoTTEG TOV
TOPOKATO OLGLOV 6€ g/mL;

i) 50g g ovcing A katohopPa-
vovv 0yKo 5 mL

ii) 0,8 L ¢ ovciag B Quyilovv
2,2Kg

iii) 220 cm® g ovoiag I' Quyi-
Couv 1,6 Kg.

1.7

a) [Tod pogypnoipevetn mokvotta
eVOG COUOTOG;

B) Tionpaivel 6tin TokvoOTNTA TOL
vdpapyHpov givor 13,6 g/mL;

v) Tlow &xet peyoddtepn TukvoTn-
ta, lkg ypvodg (mvkvoétto=
19,3 g/mL) 1 2 kg poivpoov
(rokvomra=11,3 g/mL);

0) H moxvomnta evog agpiov copa-
10G tvar aveEAp TN amd TIC GUV-
Orkeg pétpnong mg;

1.8 H mokvotnto tov ovomveuotog
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etvar 0,79 g/mL. TTow givor n
nalo pog TosOTNTG OVOTTVED-
LOTOG OV TEPLEYETAL G €val
umovkdAt 6ykov 0,5L;

1.9 'Eva doyeio mepiéyet AddL Ko
Cuyiler Skg. [Towog etvan 0 dykog
oL doyeiov, av yvaopilovpe 0Tt
N mokvoT T TOL Aad1ov givor 0,8
g/mlL;

1.10 'Evog kb pog poAvoov mov £xet
axp Scm, Quyiler 1,42kg. Na
VTOAOYIGTEL 1 TUKVOTNTO TOV
poAvpoov oe g/mlL.

Aopikd copotiote Tng VANG
1.11
a) Trovopdlovpe dtopo;
B) Tirovopdlovpe popLo;
v) Trovopdlovpue 10v;

1.12 Na ypoeetl 10 cOppforo kabe

oToryeiov
o | Osio 0 Xpuodg
B | AvBpaxag 1 Xionpog
v | Natpwo w | Xaopro
0 | Néo P | Apyo
¢ | Kahmo vy | ®O6pro
ot | Xaikog 10 | Yopapyvpog
¢ | Bpopwo 1t | Ioow
n | Mayviicro 16T | Apyiho

1.13 Avtiotoiyioe ta oToLEl0 OTIG

000 oTNAEC:
1.H o. AvOpaxog
2. Na B. Xionpog
4. Br 0. Xpvoog
5. Fe €. 'Hho

32 KE®AAAIO 1:

6. Au oT. Yopoyovo

7.C . Nazpro

8. He n. Bpopwo
1.14

o) [Toca €idon popimv Exovue;

P) Xe 1L opépovy;

v) Na ypayete éva poplaxd tHmo
v kéBe 100G,

1.15
a) No avoapEpeLg Eva LoVOOTOUIKO,
£voL O10TOLIKO Kot £VOL TPLITOLKO
otouyeio.
P) Na ocvuPoricelg to popo twv
TOPUKAT® GTOLYEI®V:
i) Xhopo iii) Olov
ii) Natpo iv) Yopoyovo
1.16 Na Bpebet 0 apBpdc tov ato-
LoV ToL kdBe oToLYEIOV TTOV TTE-
PLEYETOL GTOL TOPOKATO HLOPLOL:

(1) H2$O4 6) CH3CH2CH3

B) NaOH 8) AIQ(SO4)3

'Y) NH; GT) (NH4)2CO3
1.17

a) [Tow amd to mapaxdto popo i-
Vo LOpLoL GTOLYEIV Ko oo Lo-
PLOL YNUKDV EVOCEWDV;

CO, Nz, A1203, Na, HCl, P4

B) I'a to otoyeio o&vyovo (O)
TOLEG OO TIG TOPUKATD EKPPAL-
OE1G LOPLOKOV TOTOV deV elvar
CMOTEG
i) O, ii)O,,

1.18

o) Otav éva dtopo eivon Oetika
(POPTICUEVO, TOL NAEKTPOVIA EfvO
meEPLGGOTEPO N AyOTEPQ,

B) 'Eva dropo eoptileton apyntikd:
i) pe amoPoin nAektpoviwv

iii) 05, iv) Os

EIZATQIH - BAZIKEX ENNOIEX



ii) pe mpdoAnym niektpoviov
iii) e amofoin mpwrtovimv
iv) e TpocAnyn tpwtovinv

1.19 IToteg amod 11§ TapaKAT® TPOTA-
GELC Elval 6OTEG (X) KO TO1EG
AavBoouéveg (A);

a) To pop1o yMUKNG Evmong mept-
EXEL OLOPOPETIKA ATOLA, EVAD TO
noplo ototyeiov mepiéyel 1o
drouaL.

B) ‘Eva popro otoryeiov mepiéyet
TOLAGYIGTOV OVO ATOLO. TOV GTOL-
xelov.

v) To pépio ynukng Evmong mepié-
YEL TAVTO TEPLGGOTEPO ATOUN
and 10 pdplo oTotyeiov.

0) Ortav éva dtopo mpocAdfel nAe-
KTPOVIO, LETOTPETETAL GE AVIOV.

1.20 To 16v tov apyidiov (AP éyxet
eoptio (+3) xou éxel 13 mpw-
tovia otov opnva tov. [loca
niexktpdvia vIépyovV G©TO
TOPUTAV® 10V

Kotaotdoseig tng vAng

1.21
) € TTOLEG PUOIKEG KOTOGTAGELS
HUTOpOVV Va VILEPYOLV TO GM-
Qoo
B) Amd morovg mapdyovteg Kabopi-
Ceton | kaTtdoTOGT, GTNV OTTOi0
0o Ppebel éva copa;

1.22 To poplo pog ynuikng ovciog
KvoOvToL ypnyopotepa, OTOV M
ovoia Bpioketat:

a) Xgvypn eaon;
B) Xe aéplo pdon;
Y) X€ oTEPEA PAOT;

KE®AAAIO 1:

0) Kwotvtonto 1010 oe OAeg TI pAsELS;

1.23 O Babuodg arrnienidopaons tmv
popimv Tov vepou givat:
a) Meyoldtepog oToV TAYO;
B) MeyaAvtepoc GTOLS LOPOTLOVG;
v) MeyaAvtepog oty vyp1| don;
0) 'Id10¢ og OAeg T1g Pdioels;

1.24 T ta. copoata A, B ko I dtveton
ot
To copa A €yel cvykekpluévo
OYKO KOl GYNLLOL.
To copa B dev €yel ocvykekpt-
HEVO GynUoL Kot Taipver To oyn-
po Tov doyEiov.
To copa I' dev €xel ocvykekpt-
HéVo OyKo Ko KatalopBavel tov
OYKo0 T0L d0YElOL, GTO OTOTO £1-
obryetat.
Na Bpeite mo1o amd o Topomavem
ocopata givorvypo (1), molo ote-
peo (s) Ko oo aépto (g).

1.25 H Bgppokpacio méewg Tov
vepol eivan 0°C kot np Beppo-
kpaocio Bpacpov 100 °C. Ze
molo. oo TG MEPLOYES Beppo-
Kkpaolov: A (-10 éog—-2), B (20—
30), ' (160 — 220) 10 vepd Ppi-
GKETOL GE VYPT|, GE TTOLOL GE GTEPEN
KOl GE TTO0L GE 0EPLOL PAOT);

1.26

a) H dnuovpyia vdpatudv oe pio
YLOVIGLLEVT TTEPLOYN ELVOL PLGIKO
(QOVOLEVO TTOL OVOUALETOL:
i) e€dtuon, ii) vypomoinon,
iii) cuumdkvoon, iv) edyvoon

B) O oymuotiopdg e myvng stvan
&va QUOTKO PALVOUEVO, KATA TO
0To{0 01VOPATUOTL LETOTPETOVTOL
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0€ AEMTOVG KPLGTAALOVS TThyOL.
Katé v mopandve petafoin
oynuatiCeton 1 6¢ oynuatiCeTon
nvypf edon;
1.27'Eva copo o€ aépla @aomn vypo-

moteitan o evKoAL:

a) Me eldttwon g Beppokpaciog

B) Me ehdttwon g mieong

v) Me avénom g mieong

0) ZuyxpOvVMOG UE EAATTMOON TNG
Oepuokpaciog kot avénomn g
mieong

1.28 Opiopévn mocotnta €VOG
CMUOTOG £YEL TN OLVOTOHTNTO VO
@LAGooETOL GE d1APOopa doYElL
Ko vo kKotaAopavel Tov dyko
tovg. H oo katdotaon, otnv
omoio Bpioketal To coua ivor:

i) n otepen, ii) nuypn), iii) n aépio.

1.29

a) [Towa eivar n dwpopd petald
e&ltong Kot Bpacpov;

B) [1o¥ ypnoonotodvior Kupimg ot
QLOIKES oTabePEG;

v) Ildg pmopovpe vo doamoToO-
GOVLE OV £VaL XPLGO KOGUN L Ei-
vor and Kabapd ypucapt 1 Exet
npoopitelg pe aAAa HETaAlL

1.30 MeheTOTE TO TOPOKATO GYNLLOL
KOl OTTOVINGTE GTO EPMTILOTOL

OV AKOAOLOOVV:
o 4 3
—_ —_

a) [Toeg and T mopamdve peta-
TPOTEG YivovTon Le amoppOPnon
KoL TOLEG Le EKAvom Beppotnroag;

B) Ildc ovopdalovtot ot LETOTPOTESG
1 ko 3;

34 KE®AAAIO 1:

v) Mg motov tpomo yivetan 1 peto-
Tpomn 2;

0) Ilioc ovopdletan n) Beppokpacia,
otV omoia yivetoun petorporn 4;

1.31 Zoprddinpdote Gootd Ty TEASLTOIL

GTI AT TOL TTVOIKOL

LONHN |

Xnueio Xnpeio  Kortdotaon
Ovcia  ™i&ng  Ppacpod og Ogppo-
/°C () Kpaoia
dopaTiov

A 50 800
B -15 70
r -170 93
A 98 1200

®uvopeva — IdotnTES

1.32
o) [Towa povopeva ovopdlovral
QLGOIKA Kol ol yNuika; No
AVOPEPETE ATO EVOL TAPADELY LLOL.
B) ow 1 dpopd LeTaED PLOIKMV
KO YN UKDV QOVOUEV®DV;

1.33 Ortav pio ovsio oAAGCEL UOTKT
KaTdoToon,

0) Ol PLGIKEG KO YNHKES 1010TN-
TEG NG 0LGI0G peTaBAAlovTan,

P) ot puoikég 1010TNTEG HETAPAA-
AOVTOL, EVA O YNUKES TOPOLULE-
VOUV OUETAPANTEG;

Y) Ol PUOCIKEG 1O10TNTES TOPAULLE-
VOLV OUETAPANTES, EVD O1 XML~
K€G 1010TNTEG PETOPAAAOVTOL,

0) Ol PULOIKEG KO YNKES 1010TNTEG
™G ovoiag oe petaairovo;

1.34 Tlowa a6 to TOpoKAT® Povo-
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peva tvor puoikd (P) Kot mota
XNk (X);

a) H xovon g Beviivng

B) To omacyo tov tlapon

v) To oxobplacua Tov GLd1pov

0) H e&dtuion tov vepod

€) To ynowo tov payntov

1.35 Tatin e€dtuom tov vepoo givat
(QLGIKO PUIVOLEVO, EVD 1) O14-
GTOOT) TOV VEPOV GTO. GTOLYEIN
TOV YNUIKO;

1.36

) ZOUTANPOOE TIG AEEEIC TOV A~
TOLV:

i) Dvod parvopevo ovoudleton
L1 [P cuvnOmg aAroyn TOL
ovupaivel 6° éva copa, Kotd
TNV o7oio 1) VAT TOV GOUATOG O€
petafaAletat.

i) Xnuuco eavopevo ovopdleton
N-eeeene.... cUVNOOC CAAOYT EVOG
oMUOTOG, KATA TNV omoio Je-
tafaireTon priid n VAN TOL GO-
LLOLTOC.

B) ITown and Tic AéEelg mov axo-
AovBovv otV TPOTOCT|, UITOPEL
VO GUUTANPADGEL TO KEVO, €101
MOGTE N TPOTOCT] VoL EXEL VOTLLOL.

Kébe ........... , TOL cLpPaivel
OTO CAOUOTO, ATOTEAEL EVa Qat-
vouevo.

i) adhayn, ii) npepia,

iii) ota0eponTO, iv) petafoArn,
v) p1likn| petafoin,
vi) Tapodikn peTaforn.
1.37
a) H éxkpnén ™mg duvapitidog eivor
QLGIKO 1 YNUKO POLVOLEVO;

KE®AAAIO 1:

B) To cdmiopa Tov uniAov givat:
i) Dvowd parvopevo
ii) Xnuuo povopevo
iii) Qoo Kot ynpKd EOVOLEVO

1.38 Avtictoiyioe T1g 6THAEG:

0. OouN i. 100 TTO ™S VANG
B. yevon ii. puowm otabepd
v. onueio Méemg

0. palo

€. 0YKOG
1.39

a) To onueio Bpacpov givar:
i) Quown Katdotoon
ii) puowm otabepd
i) yn k) petaBoin
iv) 1010t TO TG VANG

B) Toypopa elva:
i) Quown Katdotoon
ii) puowm otabepd
iiii) yn k) petaBoin
iv) 1010t TOL TG VANG

1.40 IToweg amd Tic TOpaKATO TPOTA-

o€l etval coTég (X) Kot moteg
AavOacuéveg (A);

a) Otav yivetoan éva ynukd eot-
vopevo, dev aAralel o apBpog
K0l TO €100G TV ATOUMV.

B) ®vcwd ovopdloviot To ovo-
pevo mov cuvpfaivovv otn vom).

7 O oynpatiopog g 6&wvng Ppo-
ANGS Elval yNUKO @OVOUEVO.

0) O oyMUOTIGUOC aAATION OE ia
aAVKN Elvat YNUKO QOIVOUEVO.

Miypoto — Aveddpota
141
a) Trovopdlovpe piypa;
B) Xemoleg karnyopieg dakpivovron
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o piypato; No avaeépelg 2
nopadetypoTo yio KaOe Korryopio.

1.42 Xnueidote T AEEN OpOYEVEG
(O) " etepoyevéc (E) aviroya pe
70 €{00G TOL UiYHOTOC TTOV TTPO-
KOTTEL OTNV KAOE TepinTwon.
a) NepO HE OAATL .vvvvnnennnnee .
B) Zdyopn LE KOKAO ...nvvennnenn
v) Agpovdda pe oo .............
0) AAeDPL UE KOVEAD ..'vvveennnenn

1.43 [loeg omd Tig TapakdTm TpoTd-
GELC Elval 6OTEG (X) KO TO1EG
AavBoouéveg (A);

a) Ta plypatoa teptéyovv TovAAYL-
GTOV OVO OVGiEG

B) Xe dtdivpa, 6tov 0 SaAHTNG
glval otV vypn PLGIKY KOTA-
oTOoN Kot 1 OlALUEVT ovaia
otV aépla, To dtdAvpa Bpioke-
TOL GTNV VYPN PLOIKT) KOTAOTOON

v) ITvkvod eivar 1o dtdAlvpa Tov
TEPLEYEL LUKPT) TOGOTNTO OL0AL-
uévng ovciag oe oyéon e TO
SLADTN.

0) Kopeopévo glvar to d1divpo mov
TMEPLEYEL OPKETT] TOCOTNTO Ol0L-
Aopévng ovciag oe oplopéveg
ouvOnKec.

1.44 And 10 apyo metpéloto, To me-
TPELAL0 £TG1, OTMG TO TA{PVOL-
HE amd TN Y1, UE KAOGLOTIKY|
amootaln taipvoope ) Beviivn
Ko S1épopar GALL YPGYLAL TPOT-
ovta. ZOUQMVO LLE TIG TPOTYOV-
LEVEG TANPOQOPIES, TO10L TTPOTOL-
on tvar coot;
a) To apyd metpérato givar ynukn
ovoia.
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B) To apyd metpéloto givor piypa
TOAADV OLGLDV.

v) To apyd metpéhano dev givar 0v-
T€ Hiypo ovte ovoio.

1.45 Z10 Kevd TV TOPOKAT® TPO-
TAGEMV VO GLUTANPAOGELS TN
AEEN Suota (O) N avopota (A).

0) To otoyeio Kot o1 yNUKES VM-
61§ AmOTEAODVTOL OO UoOpLoL

veeeenee . . HETOED TOVG. AVTiBETOL
To, piypoto amotelovvtol and
....... uopo.

P) Ta popla Tov vVEdpyovy ce pia
mocoTNTO 0ELYOVOL, Elva ......
UETOED TOVG,.

v) Méca 1o kabapod vepd dAa ta
popua etvat ... ....... LETOED TOVG.

0) Zto Caxapovepo to popla eivar
vrveeeen s HETAED TOVG, ETVORL PLOPLOL
vepol Ko popa Loyopng.

1.46

a) Tiovopdlovpe ddAlvpa;

P) oo omd o TopaKATO SIOAV L0~
Ta glvanvypod, TO10 0EPLO KO TTO10
otepeod;

i) Atod
ii) Atpoceaipikoc aépog
iii) Kpaoti

1.47

o) X’ éva dtdAvpa StoAvTNg etvou n
0LGI0 TTOV TTEPIEYETAUL GE ........
ToGOTNTA Kot SHAVUEVT] oVvGial
eKelvN TOL TEPLEYETAL OF ... ....
TOGOTNTA.

B) XeKkabe diddlvpa 1oydeLn oyéon:
péla drtodvpatog = pala ...... +
péla draAlvpévng ovciog.

v) Otav o dwAvtng Ppioketal oe
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VYPN PLGIKY KATAGTOOT|, TOTE
Kot 1o dtddvpa Ppioketal oe
e teeeeeees PLOIKY KOTAGTOOT).

1.48
a) [16te éva dtdAvpa yapoktnpi-
Cetan apatd Ko ToTe TUKVO;
B) I1ote éva drdhvpa yopaxtnpileton
KOPESUEVO KOl TTOTE AKOPESTO;

Ex@pacsig meprektikotnTog
OLOAVHATOV - AloAVTOTNTO

149

a) [a va mapackevdoovpe 100g
aloTOvepo meplekTiKOTNTAG 5%
W/W:
i) AwAvovpe 5g NaCl o 100g
vepo;
ii) AtoAvovpe 5g NaCl og 105¢g
vepo;
iii) Atudvovpe 5g NaCl cg 95¢g
vepo;

B) o va mapackevdoovpe 100 ml
drodvpatog Chyapng 10% w/v:
i) Awvovpe 10g CLayxapng o€
100g vepo;
ii) Arodvovpe 10g Cayapng oe
100 mL vepo;
iii) AtoAvovpe 10g Cayapng o€
Ayotepa.omd 100mL vepod koot
ovvéyelo Tpochétovpe ve-po,
Héxpic 6tov o Oykog yiver 100mL;

1.50
a) Otav og didlvpa {ayopng Tpoo-
Bécovpe kaBapn Loyapn, T0TE N
TEPLEKTIKOTNTA TOV SIOAVLOTOC:
i) av&avetay; ii) Elattdveran,
i) 0 petafaiierar;
B) Otav oe alatovepo eéatpiotel

KE®AAAIO 1:

OPIGUEVT] TOGOTNTA VEPOD, TOTE
N TEPLEKTIKOTNTO TOV SLOAVLLOL-
T0G:
i) avédveray; ii) ehattoveray
iii) 0¢ petafarretan;
1.51 Tiv onuaivouv ot TopokdTm ex-

ppaoerg;

o) Ardopa HC1 15% w/w

B) Awdropa NaCl25% w/v

v) 'Eva xpapa ypvoov mepieyet 10%
w/w dpyvpo

0) Kpaoi11,5° (0 11,5% v/v)

€) Aépac20% v/v og 0Euyovo

1.52

a) Otav mpocBécovpe oplouévn
TOcOTNTO SHADTY) GE GUYKEKPL-
HEVN TOGOTNTO SIOAVILOTOG, TTO10
and To TopaKaTo peyEdn mapo-
HEVEL apETAPANTO;

i) Hmeplextikomra,

ii) H pdéla g dadlopévng ov-
olog;

iii) H pélo tov dtaddpatog;

B) Av avapiéoovpe 600 daAvuaTo
¢ 1010¢ TEPEKTIKOTNTOG, TOTE
TO SIAAVL LA TTOV TPOKVTTEL:

i) "Exetmvidwmepiexticommro e
T0L 600 SAVLOTOL TTOV OVOLLTELE;
ii) "Eye1 meprektikodtnTO pLEYOAD-
epn;

iii) Exetmeprextikdmro pukpdtepn;

v) Avopryvoovpe dtaivpo Cayopng
5% w/w pe dwdiopa Chyapng
10% w/w. Av 1% etvon n me-
PLEKTIKOTNTO TOL OLOAVUOTOG
oL Bo TpoKVYEL, TOTE:

i) =5, i)n=10, iii))n<5,
ivyn>10, v) 5<n <10
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1.53

a) Trovoudlovpe S10AVTOTNTOL LILOIG
ovoiag A og éva d10A0t B;

B) And 1 elaptdrorn StoAvToTnTO
Hog ovciog 67 éva SoADTN;

v) Tionuaivern ékppoon: H dtodv-
TOTNTO TOV VOPOoEELdiON TOL
kaAiov (KOH) otovg 20°C etvon
48g /100g vepo;

1.54

a) H dtadvtoéotto pog otepedc
ovoiag A oto vepo gtvar 10%. Xe
50g vepov dtahdovpe 7g TG ov-
clog A.
To d16Avpa Tov TpokvTTEL EfvaLt:
i) xopeouévo; ii) akdpeoto;

B) Kopeopévo voatikd dtdivpa
plog otepedg ovoiag A €yel
neptektikotnta 10% w/w. H
dtoAvtdtTa (8) ¢ ovolag A
010 vePO glva:
i) 0=10%,
iii) 0 <10%

1.55

a) [evikdin dwvtdmro owEaver e v
avénon ¢ Beprokpaciog. XToug
15°C éva auopa Tov dev Guvv-
mapyet pe inua etvon Kopespévo.
Av Bepudvovpe 10 TOPOATAV®D
S, TOTE TO SLALOL Efva:
i) mdA1 Kopeopévo, ii) akdpecTo

B) Av yolovpe Eva KopeGEVO 016
Aopa, T0TE N TOGHTNTO TNG OLOA-
pévng ovoiag:
i) ov&averay; ii) ehattdveTan
iii) 0¢ petafdrretan;

1.56
o) [1oca g Layapng tepéyovial o€

ii) 6> 10%,
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400g voatikoh daAdpatog Cd-
YXOPNG TEPLEKTIKOTNTAG 2% W/W;

P) [16ca g vepov mepiéyovial oe
200g vdatikoV SL0AVUATOC
Coyapng meprextikotnTog 4% w/
W,

v) 1loca g Chyapng mepiéyovion 6e
500 mL vdatikod StoAdpatog
Chyapnc meplektikomTog 3% wW/v;

0) Xe mdc0 0yKo Kpaclov 12% v/v
oe oBavorn (12°) mepiéyovron 64
mL koBopng aboavoing;

1.57 Yoartikd dhvpo Chryapng €xet
nmeptektikotnto 10% w/w ko
mokvotnta 1,5 g/mL. Tow ivan
N % w/v TEPLEKTIKOTNTO TOV
OLOADLOLTOG;

1.58

a) [Tapackevalovpe 500 ml evog
owoAvpatog NaOH dadvovtog
10g NaOH o10 vepd. [Town % w/
V TEPLEKTIKOTNTO, TOV SIADUATOC;

P) Yoatwo ddivpa Chyopng €xet
nweplektikotnTa 10% w/w kat
mokvotnta 1,5 g/ml. [léca g
Cayopng mepréyovion og 200 mL
TOV OAVUATOC;,

1.59

o) Opiopévn ToGdTNTO YAANKTOG
ePamopé Exel TEPLEKTIKOTNTA GE
Mmoapd 7% w/w. [Toca g Mmoapmv
0VGIOV TapoAapPaver Evo Tondi
Ao To YAA, OTAV KATOVOADVEL
150g ydhaxtog efomopé oe pia
nuepas

P) H mepiektucotntol piog modtntog
pmvpog oe onBovorn stvon 4% v/v.
[Toca mL aBavoing mapaiopt-
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Bavel KATO10¢ TOL KATOVOADVEL
2 umovkKAaAlo pUmvpog, d9edo-
HEVOL OTL TO TEPLEYOUEVO TOV
kd0e pmovkoiov etvar 0,5 L;
v) Iaipvovpe 1L «puoikov» noct-
LoV vePOD Kat, apov To e€oTi-
covpe TANpwg, Luyilovpe TO
oteped vIOAELO KOt TO Ppi-
oxovpe 0,02g.
[Tow eivar 1 % w/v meprexrti-
KOTNTO TOV TOPATAVE «PULGL-
KOU» VEPOL GE dlOAVUEVDL AT

1.60 Z¢ 380g vepov dtohvovton 20g
yhokoing (CH ,O,) kot oynpo-
tiCovton 360ml dtehvpoatog. Na
BpeBodv n % w/w kaun Y% w/v
TEPLEKTIKOTNTO, TOL OLOADLLATOG,.

1.61

a) Xe 200g voaTIKOD OOADLOTOC
Chyapnc meplektikomrog 4% w/w
npocBétovpe 300g vepo. Na
vroAoyotel N % w/w mepleTi-
KOTNTO TOV SAVpTOG TToV Hol
TPOKVEL

B) Xe molo teEMkd Gyko mpEmeEl va
ocvumukvocovpe 250 ml voortucon
dodvparog KOH 10% wiv, dote
va pokOyeL drdAvpa 40% w/v;

1.62

o) H dtoAvtdétnta tov yAwpikov
xaiov (KCIO,) otoug 50°C givon
20g/100g vepov. Av og 500g ve-
pov pocsBécovpe otovg 50°C
90g KCIO,, T1 d1divpo. O mpokv-
Vel

B) H doAvtdtta tov vdpoediov
tov vatpiov (NaOH) eivon 43g/
100g vepo otovg 15°C. To xope-

KE®AAAIO 1:

opévo otdivpa NaOH otovg
15°C éyer mokvotmra 1,15g/mL.
Noa vroroyiotei | % w/v mepie-
KTIKOTNTO TOL KOPEGUEVOL dl0i-
Adpoatoc.

1.63

a) [16ca g vepol mpémel va mpo-
otefovv og 500g SraAVpaTOG
NaOH nepiektikomrog 20% w/w,
v va tapovpe dtdAvpo NaOH
mePLEKTIKOTTOG 8% W/W;

B) I16c0 vepo mpémer va e€atpioTel
and 400g vdUTIKOV SHADIOTOG
NaCl 10% w/w, ywo. va. amopeivet
dtivpa meplektikdttog 20%
W/W;

1.64

a) Xe 600 mL dwoidparog {ayopng
10% w/v mpocBétovpe 400 mL
droivpartog Coyapng 30% w/v. Nau
vroAroyiotel n % w/v mepie-
KTIKOTNTO TOV TEAIKOV O10A0-
LLOLTOG,

B) Xe 600g voaTIKOD OIAVUATOG
Cayapng meprektikotnrog 12%
w/wW dtahvoviol akoun 8g
Coxapne. [1oom eivar n % w/iw
TMEPLEKTIKOTNTO TOL VEOL S1OAD-
Hatog;

1.65 "Exovpe 500 vdatikd StoAdpoto
YAVKOONG HE TEPLEKTIKOTNTES
20% w/w xon 40% w/w avti-
ototya. [1oca ypappdpio amod to
KaBéva Tpémel va TAPOLLLE, Y10
VO TOPOCKELAGOVHE Eval OLd-
Aopa pe dyko 400 ml, Tokvot-
ta 1,25 g/ml kou mepiektikdma
25% wiw;
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I'vopilerg oTr...

H emotnpovuc) pédodog

H emotqpovua] pé0odog eivat £vog GuGTNUATIKOS TPOTOG LEAETNG
Kot £€pEVVaG Yo TV €Milvot d1apOp®V TPoPANUAT®Y. X OAOVS TOVG
KAAS0LG TNG EMOTNUNG XPNOHOTO0VVTAL 01 101EG YeVIKEG HEBOJOL
HEAETNG Ko €peuvag. Av Kot ol EQapUocpéveS HEB0dOL PHEAETNG Kot
épevvag egaptdviol amd TN Vo TOV EKACTOTE TPOPANUATOV TOV
npoKertat vo AvBovv, TG0 01 KAASOL TG EMGTHIUNG TG YNHELNS, 0G0
Kot ot GALOL emioTnoVIKOT KAGDO1 akolovBovv ta idia oThdta.

IlpdTo 67d010: LOYKEVTPOGT TEPUNATIKAOV OEOOREVOV.

INa va katahGBovpie T onuacio Tow £0VV TOL TEPALUTIKE SESOUEVAL
00 aVaPEPOVLE YOPOKTNPLOTIKA TO IGTOPIKO TG OVOKAALYNG TOV 0EPIo
apYoL GTOV 0EPQL.

O Ayyhog emotuovag Adpdog Rayleigh (1842 - 1919) puétpnoe pe
axpifeto Tnv TokvoTTO TOL A{OTOL KO HAMIGTOCE OTL TO ALWTO TOL
napélafe amd Tov aTHOcEUIPIKO aépa, £xel Tukvotnta 0,5% peyalv-
TEPT QTO TNV TUKVOTITO TOL 0LMTOL TOV TOPACKEVAGE GTO EPYOCTIPLO.
Ao v mapatipnon avt o Rayleigh katéAnée oto copnépacpa 6Tt
T0 dV0 detypata Tov aldTov (aTd TOL TOPAANPE OO TOV ATHLOGPALPIKO
a€PaL KOl TO GALO IOV TOPAGKEVAGE GTO EPYACTNPLO) OEV NTAV AKPPDG
Ta 1010 Apydtepa o 1d10¢ amédei&e 0T To detypa mov mapérafe omd Tov
ATUOGQUPIKO aépa TePLEXEL Ko Eval GALO aépro ototyeio, To apyd. Etot,
JKAOAGYNOE TN JPOPA TN TLUKVOTNTAG KO GLYYPOVMG EKOVE KO
L0 OVOKAALYT) TTOAD HEYOAVTEPNC CNUACTOG.

Aevtepo oradio: TaSivounon TV TEPIRATIKAOV 0EO0UEVOV.

O emoHOVOS SOTIGTMOVEL OTL LEPIKE TELPOUATIKA SEGOUEVA EYOVV
KAmolo, 6y€om HETAED TOVG KOl 6T GLUVEYELD GUYKEVTPAOVEL KO TO.SIVOLLET
TOL TOPOLOLO. TEPALOTIKG OEOOUEVO, GE TIVOKEG, Ol OO0l TOPEYOLV
TANPOPOPIES Y10 OAOL TO TEIPALOLTO TTOV TTPOYLLOLTOTOINGE.

Tpiro oradro: AvotOTOGT VOOV

"Evag vopog g emoetung stvon pia tpdtacm n onoio ekepalet po
YEVIKN GUUTEPLPOPE Kot 1) omoia eEdyeTan omd T HEAETN TOV GUYKE-
TPOOEVTOV Kot TOEVOUNOEVTOV TEPAUATIKOV 0ES0UEVOV.
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Me v gpunveia TV TEPOUATIKOV dedopEvev dnpovpysitot N
AVAYKT YloL TNV TPOYLOTOTOINGT Kol GAA®V TEPAUATOV KOl GTN
OLVEYELD TN GLYKEVTIPMON Kol TASLVOUNGT VE®V TEIPOUATIKOV
dedopévmv, pésa amd o omoia yevvatal 1 avdykn SlotHTOong VEoL
VOOV, 0 0Tt0i0g TOAAEG POPEG KaTapyEl TOV TPONYOVUEVO.

Térapro otadio: Eppnveio 100 vOpov pe 1 o0 TOTOON P0G
Osompiac.

Ot Bsmpiec ypnoyomoroHvtal Yo vo. ENYOVV T ATOTEAEGLOTOL
SPOPOV TEPAUATOV, KaBDG emiong kot va TpoPAémovy v ékPoon
G V.

Iléunto oradio: IIpofreyn TOV QUIVOREVOV.

H Bewpia €xel T duvatdtta va mpoteivel ) delaywyn véwov
nelpapdtov. Méca and ta véa melpdpato ivatr dvvatdv va
avakoAlOyovpe véa eowvopeva pe tn Pondeta g Aoyikng, g
draicOnong Kot TS eovTaciog Kot TopAAANAL VoL KAVOLLLE Kot EAEYYO
¢ Bempiog.

H wavotta avt va mpoPArémovtal véa @awvopeva gival €va
a&loonpuei®wTo TAEOVEKTNUO TNG EMGTAUNG, YlOTi pag diver
JUVATOTNTO VO ELTAOVTIGOVLLE TIC YVMGELG LAG LLE OTIONTOTE EXEL OYEOT
e ™ dopn Ko T Aettovpyio g eHoMG, QVTHG TG CTANYVIKIG UNTEPAS,
aAAG GLYYPOVOS KoL TNG POPEPTG ATEIANG TOV avOP®OTOV.
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MeriexomeENA KeoanalOoy 2

2.1 | Zvotaom kot Sopr| ToV ATOHOV

2.2 | Hiektpovikn doun TV atdpmv

2.3 | Katdraén tov otoryeiov (Ieprodikog Iivaxag)
2.4 | Xnuikdg deopoc.

2.4.1 T'oti evdvovTon To ATOWO TOV GTOLYEIMV
2.4.2 Eidn ymuKov decumv

2.5 | H “yAdoca” g Xnueiog

2.5.1 levikd

2.5.2 Ovopartoroyio oviovIov

2.5.3 ApBudc oEeidmong

2.5.4 Kavoveg yio tnv gupeon Tov aptBpov o&eidwong

2.5.5 I'pagr| poptakod THTOL Kol OVOUATOAOYIN LG avOPYavnG EVEOTG

* To keipevo mov givar ota mAoiclo 5614 1 apLoTePd TG GEMSOG KOl GTLLELOVOVTOL [LE
aotepioko (*) amotedovv eAeb0epo avayVOGHOL..
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| KEDAAAIO 2: NEPIOAIKOS MINAKAZ - AEZMOI

2.1. 2voracn kai oouij tTov atouov.

To éropo arotereiton omod:

a) Tovmwupnva, o omoiog Ppicketar 6To KEVTPO TOV
H BiGpetpog tou aToOLOV, givat OETIKE POPTIGUEVOG KOt TEPLEYEL
atépou eival nepi- 10 6UVOAO GYeddv ¢ nalog Tov aTOHoL GE

nou 10-8cm kal tou
nuprva nepinou
10~ "?cm

TOAD Hkpd dyko. O mupnvag amotereital omd
TOAAG AAAQL LUKPOTEPO COUOTIOW, T KVPLOTEPQL
TV oToi®V gival Ta TPOTOVIOL (P) KOL TO VETPO-
wvio. (n). To tpotdvia eitvar Betikd popticuéva,
EVD TOL VETPOVIOL OEV £XOVV (POPTiO.

B) Ta miektpdévia (e), Ta omoio KvovvTOL YV-
p® amd TOV TVPNVa, Elval apvnTiKd QOpPTL-
ouéva kot Exovv pala 1836 popéc pikpote-
pn and ) pélo Tov TPOTOVIOL KOl TOV VeE-
Tpoviov.

Amélvto XyeTukd
Hiextpiké Hlextpiko
Doprio Doprio

TyeTukiy
Mo

Xopatioro MaCa

[potovio | 1,673102g 1 +1,6:10"%cb 1+

Netpovio 1,675102¢g 1 0 0

Hhextpovio | 9,11-10%g 0 -1,6:10"cb 1-

’ To dtopo elvar nAekTpikd ovdEtepo, yioti me-
/ﬂmgov'o piéxet ico apBpd TpOTOVImV Kot NAEKTPOVIDY TOV
— &yovv avtifeta poptio (PA. TOV TOPATAVE® TIVOKOL)
¢ :a;‘;, _nupiivag Kot aAAnLoeovdeTepdVOVTaL.
Nt ~~--§@t:'_'§:§;_~%ark Ta TPOTOVIAL KOl TO, VETPOVIOL TEPLEYOVY LIKPO-
dropo pin tepa copaTiow, ta onoio ovopdlovror Quarks.
To dropo yapaktnpilerar omd 2 ap1Bpovg:
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) Atopkog aplOpdg (Z) Aéyeton o apluog twv
TPOTOVIOV TOL TLPTVOA EVOS OTOLOV.
O artoukdg apBuog kabopilel To €idog Tov
OTOLLOV.
To dtopo kéBe otoryeiov £xel SLOPOPETIKO
aTOUIKO 0p1Opo.

B) Moalikog apOpég (A) Aéyetar o aplBuog tmv
TPOTOVIOV KOl VETPOVI®V TOV Tupnva, dniadn|
elval o ap1Buoc tov tpotoviov (Z) Kal Tov
vetpoviov (N) Tov mopnva evog atdpov.

A=Z+N

‘Eva dtopo X pe atopkd apBud Z kot poliko

apOpd A cvpPoritetar: 4 X

To vetpdvia Tov Tup1va evOg aTOLOL UTOPOVLE
Vo T, BpoVLE, oV PapEGOVLE TOV ATOKO (Z) 0o
10 podkd apOpd (éb)I:(N =A-7

[L.y. To dtopo

NAYERRRHe TEY 30tk eTa LESTROMIY &youv Tov {810
atopko apfud (sivon dropo tov 10100 GTOLKEIOL)
Ko 01 POPETIKO Palikd aplfpo. Aniadn o 1.60Toma
&xovv ToV 1010 ap1Oud TPOTOVIOV Kot O1PpOPETIKO
ap1Ouo veTpovimv.

nmepEyel 19 mpotovia, 19

\H H H
Y. TPOTIO devtépo Tpitio
(lp, On) (lp,ln) (lp, 2n)
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*

Ta nepioodtepa
gToIXeia guvavtw-
vTal atn @uan uno
TN HopYr pIypdT@y
TWV 100T6NWVY TOUG.
[.x. to euyeveg a-
€pio veov (Ne) ano-
teleital and 90,9%
“Ne. 0.3% °'Ne

10 10

kal 8,8% f;Ne
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Iotopucn] dwopdpemon s dop)g ToL ATOpROV.

Metd TV avakdAvYn TOV GTOYEINIDOV COUTIOIMV TPOTAONKAY d1dpopa
povtéia yio T doun tov atopov. [pmtog o Thomson gavtdotke to dropo
oo po ceaipa amd Betikd optio, péca otV omoia eival S1GTOPUEVE TA
NAEKTPOHVIQ, OTMOS O1 CTUPIOEG GTNV TOVTIYKAL.

O Rutherford mpdtetve éva drapopetikd povtéro, To mAovntikd. [pdteve
ONAadn 6T To ATOpO amoTEAEITOL OO £VOL LKPO, GUUTTAYY], DETIKA POPTIGUEVO
TLPNVA GTO KEVTPO, OTIMG 0 NAL0G GTO NALKO GUGTN LA, YOP® 0td TOV 0010
TEPIOTPEPOVTOL TO NAEKTPOVLAL, OTMG 0L TAUVITES YOP® amd Tov NA0. Metalh
TOV NAEKTPOVIOV Kol TOL TUPVA VILAPYEL KEVO.

Téhog, o Niels Bohr avtilopfavotay to dropo énwg mepinov kot o Ruther-
ford, pe ™ dapopd 6Tt Ta NAEKTPOVIA KIvOHVTOL YOP® ATt TOV TUPNVA TAV®D
o€ OPIGUEVEG 6TaBEPEG TPOYLES, YWPIG v xdvouv evépyeta, YU avtd Kot (Ta
NAeKTPOHVIA) OEV TEPTOVV TAV®O GTOV TUPNVOL.

IAUEPO OEYOUAGTE OTL TA NAEKTPOVIA OEV KIVOUVTOL TTAV® GE KAOOPIGUEVES
TPOYLES, OALG OTL LTTOPOVV Vo, BPIcKOVTOL GE SIAPOPES ATOCTAGELS YOP® OO
TOV TUPNVA.

TAOVNTIKO LOVTELO

onpepwv oy
TOV ATOLOV

povtélo tov Bohr
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O1 Kup1OTEPES AVOKOADYELS Ol OTTO1EG GLVETEAECAY TNV AVATTTUEN TNG
oVYYPOVNG OTOIKNG Bempiag, etvar o1 €ENG:

m  Ilepiodog 1850 — 1896. Avaxaivym tov niektpoviov (1895) and tov
OMavd06 puokd Hendrik Antoon Lorentz (1835 — 1928), mpocdioptopog
™G Halog Kot Tov Goptiov Tov, dATIGTMOT OTL ATOTEAEL GLOTATIKO TNG
VANG. Avakdaivym tov aktiveoy X.

m  Ilepiodog 1896 — 1910. AvakdAivymn ToOL PUVOUEVOL TNG POSIEVEPYELNG,
HEAETN POOLEVEPYDV GTOLYEI®V, avaKAALYT TOV akTivev a, B, V. To £10¢
1910 givon opoonpo oty €EEMEN TG EMOTAUNG, YLOTL T YPOVIAL VT O
Max Planck (1858 — 1947) dwatdnwoe v kPavtikn Osmpio.

m  Ilepiodog 1910 — 1911. Ilepdpoata tov Rutherford eni tng okeddoemg
TOV OKTIVOV o O10IEGOV AETTOTATWV PUAAMV ¥PLGOV. AAUOPPHOOCT) 0TO-
HKOV TPOTLTTOV.

m Ilepiodog 1912 — 1913. H peiém tov pacudtov tov oktivov X ornd 1o
Moseley katéAnée ot damictwon dtin petdfacmn and £va 6ToLy Elo 6TOo
endpevo otov Ileprodwkd Ilivaka onuaivel avénon tov aplBuov twv
TEPLPEPOUEVMV NAEKTPOVIMV.

m [Ilepiodog 1913 — 1914. [Ipotaon PeATdPEVOL ATOUIKOV TPOTOHTOL O
10 Aavd puokd Niels Bohr oyetikd pe tnv kivnon tov niektpoviov yopw
amd TOV TUPNVA, GTNPLYUEVT TAVE GE VO GUVOTKES, T LIYOVIKT KoL TNV
OTLTIKY).

m 1924, AvokdAivyn g KoUaTIKNG OGEMS TV NAekTpovioy omd tov Louis
de Broglie ko avémtoén ¢ kopatounyavikng and tov Avetplokod Ervin
Schrodinger.

m 1932, AvakdAloyn evog axouo factkod dopKoD cmUATdion g VANG,
TOV VETPOVIOV, NAEKTPIKA 0vdETEPOL, pe pala ion pe ekeivn tov
TPWOTOVIOL.
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H evépyela twyv
otifdbwv oge €va
dtopo aufdvertal,
6oco aufdvetal n
andéatacn and tov
nuprjva, e tnv egng
aelpa:

K<L<M<N<O<P<QGX..

Katd tnv nAektpo-
vikg 6épnon tou
atépou ta NAekTpo-
via Teivouv va Kata-
Ad&Bouv atifdbeg pe
TN HIKPOTEPN EVEP-
yela (apxn tng eAa-
xiotng eveépyeiag).

H e€wtepikn otifa-
Ba evag atdpou Bev
pnopei va €xel ne-
plogdtepa anod 8 n-
Aextpdvia
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2.2 HleKkTpoviky ooun tov atouwy

2ouewva, pe 1o TpodTLmo Tov Bohr, TanAektpovia
KkdOe atopov Kvohvtar YOpw amd TOV TUPNVA CE
KuKAKEG Tpoyés. TanAekTpdvia Tov £xovv v 1010
axtiva tpoyldg (tnv 101 tepimov evépyeia) Aépe OTL
Bpiokovtol mhve ce pio «<vonT» GOUIPIKN EML-
@avela, Tov ovopaletol oTIpada.

Ot oTifadec TV ATOU®V, LE TN
cEPA KaTd TV omoio amopaKpv-
vovtol ard Tov Tupnva, GVUPBOAL-
Covton pe Ta ypappato K, L, M, N,
O,P Q.

Kavoveg 1o tnv €0peon ¢ NAEKTPOVIKNG
oopng atop®v pe atopko aprOpd amo 1
péypr 20.

m Hotpada K copmdinpoveton pe 2 niektpdvia,
n L pe 8, n M eriong pe 8.

m O1nAeKTpOVIKES OTIPAOES GUUTANPADOVOVTOL LE
mv eEngoepd : K, L, MU N, ...

I1y. to dropo tov Natpiov (Na) mov €xet atopukd
aplBpd Z=11 (¢xer 11 niektpovia yopw amd Tov
TLPNVA TOV), £XEL TNV EENG NAEKTPOVIKT doun:

2e om K, 8e otnv L ko le otnv M

Zvppoiilovpe:

K2, L5, M (2+8+1=11)

Me avdroyo TpOmTo T0 dTOopHo TOL YAmpiov TOVL
omoiov o atopkdg apBuds eivar Z=17, Bpiokovpe
OTL £yl TNV €ENG NAEKTPOVIKN doun:

K2, L8, M7 (2+8+7=17)
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2.3 Kararaln twv etoiyciov c&
Ilgproowxo Ilivaxa (I1.11.)

Ieprypagn TOV YEVIKOV (0P UKTIPLOTIKOV
Tov ILIIL.

H dwmictwon g vmapéng opolotHTOV oT1g
ANUIKES WO0TNTEG TV CTOLYEIMV KOl TOV EVAOGEDY
TOVG, O1 OTLOTEG EMOAVAAAUPAVOVTOL KOVOVIKA LLE TNV
avENGT TOV ATOpKOV aptBpov, 0dNynNce ToLvg
YNUIKOVG GTNV KATATAEN TOV OTOXEI®V OF
[Teprodkd MMivaka (IT.I1.) ko amotehet onuepa o
and Tic onuavtikdtepeg e&erifelc ot Xnpeia.

H xoatdtaén tov otoyeimv og ILIL éywve pe Pdon
TOV TTEPLOOIKO VOO, TOV OEYOUOCTE KOl GNUEPA, O
omoiog dtatvmdveTOL G EENG:

«Ta otoyeia ypagovron otov ILIL pe ™ ogipa
oV oVEAVETAL 0 ATOMIKOG OPLOPROC KOl PE TETOLOV
TPOTO, OGTE 01 IOLOTNTES TOVG VO peETUfdrrovron
TEPLOOIKA GE GUVAPTNGY NE TOV CTOUIKO TOVG
apLouo».

O ILIL., 61w TeMkd Stopopadnke, mepiéyel entd.
opllOVTIEG GEPES TIG OTOiEG OVOULALOVLE TTEPLOdOVE,
O apBpog twv ototyeivv mov meptAapBavoviol o
KGOe Ttepiodo dev eivar 6Tabepdc anTd onpaivel 6T
TEPLOJIKOTNTA TNG UETOPOANG TV PLCIKOYN UKDV
O0TNTOV TV GTOLYEI®V etvort LETABANTY.

O1 kéBetec omheg tov ILIT. Aéyovtor opddss.
Otopadeg tov ILIT. givon 8 kon cupfoAilovran e Toug
Aatvikovg apBpovg I EémgVIILL H tedevtaio opdada,
OUAO0 TV EVYEVAV aEPiMV, AEyETOL KoL PNOEVIKT)
opaoo AGY®m NG YMNWKNG adPAVELLG TOV TTOPOL-
owaovv ta ototyeio g KéBe opdda dSwakpivetar omy
KOp 1 A voopdda Ko otn dgvTEPEvovoa 1] B
VITOOLLAOL.

Ta otoryeia g id10g KOPLaG opddag Exovv mepi-
TOL TIG 016G YMUIKEG 1OOTNTES, KATL IOV deV GLpPaii-
VEL LE TOL 6ToLYELDL TNG 1010G dELTEPEVOVTAG OLLADAGC,

KE®AAAIO 2: MEPICAIKOX MNINAKAZ - AEXMOI

Dmitri lvanowitsch
Mendeleev.

0 Bepeleiwtng Tou

M.I1. twv otoixeiwyv

H LUP.AC. and to
1985 €xel npotei-
vel guveyr apiBun-
on twv opdbwv ané
to 1 pexpito 18.

Ta agtoixeia tng
opdbag Ia (Li, Na,
K...) ovopdCovtal
aAkdAia, Ttng opd-
B6ag lla (Be, Mg,
Ca..) aAkaAikég yai-
€G kal Tng opadbag
Vlla (F, Cl, Br, |, At)
aloyéva.
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Ta otoixeia peta-
NTWOEWG £X0UV TIG
Napaokdtw KOIVEG
18i6tntec:

a) €xouv Neplogote-
poug ana €vav a-
p1Bpoug oeibw-
ong

B) oxnpatiCouv
XPpwpatigpeva
B1aAdpata

y) aoxnpatiCouv
oUpnAoka 16vta

B) €xouv payvntikeg
1616tnteg (EAkoveal
and payviteg)

Ta otoixeia ano
Z=58 pexpl Z=71
€X0UV MapopolIeg
161étnteg pe to
AavBavio, La (Z=57)
Kal ovopdaCovtal
AavBavibeg.

Ta otoixeia ano
Z=90 pexp1 Z=103
€X0UV MapopolIeg
161étnteg pe to
aktivio, Ac (Z=89)
Kal ovopdaCovtal
aktivibeg.

*
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OTMG KoL OVALESO GTA GTOLYEID KOPLOG KO dELTE-
PELOVGOG VITOOLAdAG TNG 010G OUASOG.

To ctoyeio OAwv tov B vroopddwv kat ta
otoryeio g VIII opddoc ovopdlovror ototyeio pe-
TOTTAOGENOGS 1| peTafaTikd crovysia.

Mo ta otoyeio tov A vroopddwv tov TLIL,
oNAad TV VoopAd®V Ia, Ila, Is, IV, Va, Va4,
V4, VI, 0 aptBuog g vmoopddos, otnyv omoia
OVNKELTO GTOLYELD, 160VTOL LE TOV aPOUO TV NAEK-
Tpoviev TG e£mTEPIKNG GTIRASNS TOV ATOLOV TOL
otoyeiov.

ITy. Ta dropa twv otoryeiwv g I vroopddog
&xovv otnv e€mTepikn Toug oTIPAda 1 nAektpovio
e a2, g 14 3, ... ko g VIIIA 8 nhektpovia.

Xpnowpotnta tov leprodiko? Mivaka

Me ) ypnowonoinon tov ILI1. e£owovopeital
YPOVOG Kol TEPLOPifeTOL 0 GYKOG TNG VANG, YOTL M
UEAETN TOV 1O10TNTOV TOV GTOLXEI®V YivETOl KATA
opndoec. O1 opolOTNTEG TOL VILAPYOVY AVAUECT, GTO
otoyyeia Kot 1 Kavovikn petafoAr], 1oco optlovtia
000 ka1 Katakopvea, Kadiotovy tov [LIT. moAdtipo
Bonnuo yio v mpdPAeyn TV 1010THTOV £VOG
otoyeiov pe Pdon TG 1O10TNTEG TOV AELTOVPYIDOV
tov. Aképa o ILIT. arotehel ypnowodToTo forOnpa
GTNV OVOKAALYT VEOV TEXVITOV GTOLYEIDV Kol 6TV
£€pevva VEMV OVTIOPAGE®V KOl 1O10TNTOV VEMV
evooemv. Ao Oleg Tic Talvopnoelg ivat, yopic
apeBoiio, 1 CNUAVTIKOTEPT).

Mg pdaon v Tinpogopia 6TL:

H 1" tepiodoc (cupminpavetorn otifada K) €xet
2 otoyyeio.

H 2" nepiodog (cuuminpdvovtal ot otiddeg K,
L) éye1 8 otoyyeia.

H 3" nepiodog (cuuminpdvovtal ot otidde K,
L, M) éye1 8 otoryeio.

H 4" nepiodog (cupminpdvovtot ot otidoeg K,
L, M, N) éye1 18 otoryeio.
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H 5" tepiodog (cuuminpdvovtal ot otifddeg K,
L, M, N, O) &yel 18 otoryeio.

H 6" tepiodog (cuuminpdvovtal ot otiddeg K,
L, M, N, O, P) éye1 32 otoyyeio.

H 7" tepiodog (cuuminpdvovtal ot otifddeg K,
L, M, N, O, P, Q) £ye1 26 otoryeio.

Yopmepaivoope To e€NG:

1. O apBuds TV oTIPAd®VY OTIC OTOlEG KATAVELLO-
VIOl T0 NAEKTPOVIO TOV OTOLOV TOV GTOLXEIOL,
ooVt e TOV aplBuod TG TePLdOoL, 6TV ool
OVIKEL TO GTOLYETO.

[Ly. ta dtopo TV otoryeinwv g 4ng TepLdOoL
KOTOVELOVY TO NAEKTPOVIA TOVG G 4 GTIPAdES,
otic K, L, M, N.

2. O apBudg e Béong Tov otoyyeiov otov ILIL
CLUTITTEL LLE TOV OTOLUKO aptBpd TOL GTotyEiov
N UE TOV GLVOMKO aplBpd NAEKTpOVI®V TOL
OTOLLOV TOV.

I1.y. T0 otoyyeio Beio (S) mov Ppicketar 6tn BEom
16 tov ILIL., éxet atopkd apBud 16 kot to
dropud Tov £xel suvoAka 16 niekTpdvia.
Eneion to S Ppioketar otnv 3n mepiodo, ta
NAEKTPOVIQ TOL OTOLOV TOL KOTAVELOVTOL OTIG
3 nporteg otfadeg (K, L, M).

Enedn 1o S PBpiokeror oty VI, vrooudda, to
dropd Tov Ba £xel 6 NAEKTPOVIA GTNV EEMTEPIKN
otipdda M, ondte N NAEKTPOVIKT TOL doun Ba
etvaw:

K2, L%, M6 (2+8+6=16)

3. Amd tov apBud g Béong evog ototyeiov og
pio wepiodo pmopovpe va Ppovpe tov apBpd
g 0éong tov otoyeiov otov ILIL., av octov
apOpd avtd mpochBécovpe tov aplnd Tov
OTOLYEIOV T®V TPOTYOVUEVOV TEPLOOMV.

I1.y. to acPéotio (Ca) elvar 10 20 GTOLKElO T™NG
4ng mep1ooov.

Ene1o T otoryeio tmv Tponyoupevey mepodmv
(Ing, 2ng, 3ng) etvan 2+8+8=18, 1 Béon Tov Ca
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To uBpoyavo (H) kai
to Bopio (B) ano-
tehouv eEaipean
av kal gxouv 1 kai
3 nAektpovia avti-
gtoixa otnv efw-
TEPIKNA TOUG OTIPaA-
Ba, xapaktnpiCovtal
WG apeétalia.

eldtmon peyéboug
Metafoln Tov peyébovg Tov atdpmv

—f
Saogzisn
wolidan
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otov ILIL Ba givon 18+2=20.

Ao tov aplBud tov niextpoviov g emte-
PN otiPddag yapaktnpilovpe To oTotKEl0 MG
RETAAAO 1] OC OPETAALO:

Av 10 dtopo Tov ototyeiov £xel Ayotepa amo 4
nAekTpdVIO TNV EEMTEPIKT TOL GTIRAAA, YOO
knpiletor g PETOANO.

Av 10 GO0 TOL GTOLYKEIOL £XEL TEPIOTOTEPD. ALTTO
4 niektpdvio otV eE®TEPKN TOV OTIPASA
yopoktnpileTor ®g apETOAAO.

Av 10 dtopo tov otoryeion £yl 4 nAekTpoOVIL
omv e&mtepikn oTifada, TOTE, AV TO OTOXELD
avikelotn 2n 1 3n mepiodo, eivar apéTaAAo, EVED
oV OVINKEL 6€ AAAT TEPTI0d0, HETOAAO.

KébBe oroyyeio mov avrkel oe B vooudoda ( oe
devtepevovsa opada) yopaktnpiletor g
pétaAdo.

Ta otoryeio g undevikng 1 VI, opddog
xopakTPilovtol oG adPavi] GTOLELD.
Atopkn aktiva, (uéyebog Tov atdpov).

Q)¢ atopikn aktiva 1 axtiva atopov opiletorn
amOGTAGT TOL TLPNVA TOV ATOHOV ATd TNV
e€mTepkn Tov oTIRAdA.

Y& ka0 opada Tov [eproducov Iivaka n axtiva
TOL ATOUOV aWEAVETAL, OGO AVEAVETOL O 0PLOLLOG
TOV oTIPASOV.

ILy. peta&d tov atépmv F kot Cl (otoryeio g
VIIs vroopddag peyadvtepn axtiva £xel 10
dropo tov Cl (avrket otnv 3n mepiodo, dpa €xet
3 otpdoeg). To dropo tov F avikel oty 2n
nepiodo, dpa £xet 2 oTiPadec.

Y kabe mepiodo tov ILIL pe v avénon tov
OTOULKOV 0P1OLLO0D 1 OTOUIKT) OKTIVOL LEUDVETAL,
eMEON awEAveToL amd aplotepd TPog To de&Ld
TO TUPNVIKO POPTIO KO 0 OPOUOG NAEKTPOVIDY
™G eEMTEPIKNG OTIPASAC, L AmOTEAESHLO 1] EAEN
nopnva — e£OTEPIKOV NAEKTpOVI®V Vo gival
WGYLPOTEPT.
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I'vopilerg oTr...

IoTopukn avadpoun ot dSwepdpemon tov leprodikot Hivaka Tov
oToyEimv.

Ao ™V Moy TOV aAYNIGTOV £Yvay coPapic TPOSTADELES TPOG
NV KaTELOLVON TNG CLGTNUATIKNG TAEVOUNONG TV oToLElVY. ATO
TIG apyéS Tov 1900V ardva dékpvav To oToL Eld 68 HETAAAD KOt
apéToAla e Baon ta mtepicd Tovg kKOpa yopakmplotikd. O Lavoisier
070 B1PAio Tov «ZToyYEIDIES EYYEWPIO0 XMueiagy avapépel 23 otoyeia.

H npodt cvotpatikn ta&wvounon £ywve to 1817 and to ['epuavd
ko Dobereiner, o omoiog katétae Ta oTOXEIN GE TPLASEC.

Ta otoyyeio kdbe TPLAdAG £YOVV TAPOUOIEG PLGIKEG KO YNUKEG
110 Teg. O1 1810TNTEC TOV HECAIOV OTOXEIOL KABE TPLAdAS KOl TO
YNUIKO TOL 160JVVAO Eival TEPITOL 0 HEGOG OPOG TV WOIOTHTMV KoL
TOV YNUKAOV 1600VVAU®V TOL TPMOTOV KOl TOV TPITOL GToLYElOV.

TPIAAEX DOBEREINER

A o B o r o A o E o

1. Aibo 7 AocPéotio  20.0 Ocio 16.0 dwopdpog 10.2  Xiodplo 353
2.Natpo 23 Xtpovtio 43.6 Xehvio 39.5 Apoeviké 24.6 Bpouo 79.8

3. Kdho 39 Bapo 68 TerdoOpro  63.8  Avtipovio  40.6  Iddo 126.5
Méoog 6pog 23 44 39.9 25.4 80.9

To 1863 o AyyAog yuotpog kot ynukog J. Newlands katétaée ta
oTotEln 68 OKTAJEG e Aot TNV TOPATHPNON OTL, OV KATOTAEOVE TO
otoyeia kat’ avéovta atopkd Bépog, T0 80 oTor Elo EXEL TAPOUOIEG
W10 TES He 10 1o, to 20 pe 1o 90 K.0.K.

O copdg Pooog kabnynmg g Xnueiog tov [Mavemommpuiov g
[Tetpovmoing Dimitri Ivanowitsch Mendeleev (1834-190%pu o
Teppavog yrotpog kot ynukog kadnyntg tov IHovemomuiov tov
Mnepoldov Lotnar Meyer (1830-1895) ayvomvrtog Tig epyacieg Tov
Newlands kot aveEaptnta o évag amd tov dALov, £dmcav TANPESTEPN
EKQpaoT 670 VOUO TaVv okTddmv Tov NewlandsO Mendeleewonymonie
OTNV AVOKAAVYN TNG TEPLOIKATNTOG TMV GTOLYEIMV amtd T LEAETN TV
ANUIKOV TOVS WO0TATOV, eV 0 Meyer and T HEAETN TOV QUGIK®V
TOVG WO0THTWV.

Mg Bdon v mapandve apyf TS TEPLOIKOTNTAS Kot GALESG
ueyaroueis okéyelg o Mendeleewartétate ta ototyeio o€ mivaka, o
omoiog ovopdotnke [eprodikodg [Mivakag twv ototyeimv.
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Mg = 24
Al =27,4
Si =28
P =31
S =32
Cl =35,5
K =39
Ca =40
? =45
?Er=56
?Yt=60
?Iln = 75,6

Ti = 50
V = 51
Cr = 52
Mn= 55
Fe = 56
Co = 59
Cu = 634
Zn = 65,2
? = 68
? = 170
As = 75
Se = 79,4
Br = 80
Rb = 85,4
Sr = 87,6
Ce = 92
La = 94
Di = 95
Th =118?

Zr =

Mo

Rh

Pd
Ag
Cd
Ur
Sn

Te

Cs
Ba

90

94

96
104,4
104,4
106,6
108
112
116
118
122
128?
127
133

=137

O mwp®OTOg MEPLOdIKOS Tivakas Tov Mendeleev

KE®AAAIO 2:

2 =180
Ta = 182
W =186
Pt =197.4
Ir =198
Os = 199
Hg = 200
Au= 1977
Bi =210?
Tl =204
Pb = 207
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2.4 Xnuikog oecpuog

241 Tatd evovovial ta Gropia twv otoxeiwyv

petadu touc;

H attion Tng onpiovpyiog tov ymukdv decudv
etvain Taom Tov £x0VV OAN TOL GOUOTO GTT VG VO,
petafoivouy og 6TadEPOTEPES KATOGTAGELS, SNANON
0€ KOTOOTAGELS UKPOTEPNS evEPYELag (apyn NG
elayloTng evEpPYELag).

To amotélecpa g TOPATAVED TACNG TV GTOL-
YelwV elvat 0 oyMUATICUOG TOV YNIKOV dECUDV.

Katd v mpocéyyion 600 atépwmy, 0Tov ot EAKTL-
k&G duvapuelg peta&d mupnva tov evog Kot eEm-
TEPIKMOV NAEKTPOVI®OV TOV GALOL VIEPLGYVOVY TOV
OTOOTIKOV OLVANEOV HETAED TOV TUPNVOV Kol
HeTa&D TV £MTEPIKAOV NAEKTPOVI®V, dNUIOVPYEL-
TOL YNUIKOG OECUOG KOl EAUTTMVETOL 1) EVEPYELQL.

[Ly. 6tav Ta dtopa A kot B evavovion yua 1o
oxnuoticpd g évoong AB, n evépysia E, , g
évoong AB eival pikpodtepn amd T CLVOALKNY
gvépyelo B, +E towv atopov A kot B:

EAB < EA + EB

242 Ilapayoviegc mou kadopi(ouv u) puowkoxy)-

PUKI] OUPIEPLPOPA £VOC ALOpou:

Eion ymmpuikov dsopdv

Ormapdyovteg mov kKaBopilovy T QUGTKOYN KN
GLUTEPLPOPE VOGS OTOLOV Elvat:

m Ta niektpdvio TG E®TEPIKNG GTIPASOG

m H atouikn axtiva (to pé€yebog tov atodpov)

Orav 600 dropa mAnctalovy peta&d Toug, yivetot
OLVOKOTOVO LT GTOL AEKTPOVIO TNG EEMTEPIKNG TOVG
oTIRadag, pe 6Komo T0 KaBEva am’ oV TA VoL MoK -
o€l EMTEPIKN doUT| €VYEVOVG aePiov (2 NAeKTpOVIaL
omv e&mtepikn otifada, av eEmtepikn sivon n K
Kol 8 NAekTpOVIa oV e€mTEPIKT oTIRAdA, oV eEm-
TepIKN etvart omoradnmote dAAN minv e K).
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Ta otoixeia nou é-
X0uv TNV tdan va
6ivouv nAexktpdvia
ovopdCovtal nAek-
tpoBetika, n.x. ta
p€taAda, evwd ta
gToIXEia Nou €xouv
Tnv tdon va naip-
Vouv nAektpovia
ovopdCovtal nAek-
TPOAPVNTIKG, M.X. Ta
apétalia.
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KE®AAAIO 2:

Otav ta 500 dtopa mov TANGLALOVY LETAED TOVG
AmOKTNOOLV €EMTEPIKT OOUN EVYEVOVS aEPIOV N
otafepn 1 CLUTANPOUEVT eEMTEPIKT] NAEKTPOVL-
K1 Oour], dNUOVPYoLVTOL 01 TPOVTOOEGELS Yo TN
AMUKN EVoOon TV 300 aTOH®Y 1| 0AMOG Yo TN
ONovpyio MUK 0eGHOD PETAED TOVG.

Avéroya pe tov TpOTO, e TOV 0Toio TO dTopa
amoKTOOV EEMTEPIKN OOUN EVYEVOVC aEepiov, OloKpi-
vovpe 000 TOTOVE YNUKDOV OEGLAOV, TOV LOVTIKO 1)
ETEPOTOMKO OECUO KO TOV OPOLOTTOMKO ECUO.

Tovtikog 1 eTepomTOMKOG dEGNOC.

2 Onovpyio TOL OVTIKOD 1 ETEPOTOAKOD
deopov to éva amd o V0 GToLXEIN TOV GUUUETE-
oLV gtvor pETaAro (Exel Mydtepa omd 4 nAekTpovia
otV €£MTEPIKN OTRASM) KOt TO GALO OPETAAAO (E)EL
meplocdTEPA amd 4 MAEKTPOVIOL OTNV EEMTEPIKN
oTfdda).

XTIV TPOKEUEVN TEPITTOON TO ATOUA TOV
OTOLXEI®V OTOKTOVV GUUTANPOUEVT] EEMTEPIKN
NAEKTPOVIKT doun (eEMTEPIKN NAEKTPOVIKT dOUN|
EVYEVOLG AlePIOV) LLE TN LETAPOPE TV NAEKTPOVIWV
™m¢ eEMTEPIKNG OTIPASAC TOV UETAAAOL GTNV
eEmtepkn oTifdda Tov apeTdALOV.

INo mapddetypa, 0¢ LEAETCOVE TO GYNLOTIGLO
TOV YNKoD despob HeETa&D Tov otoryeiov Na Kot
tov ototyeiov Cl.

HAektpovikn doun tov atdpov tov Na:

K(2), L(8), M(l)

HAektpovikn doun tov atdpov tov Cl:

K(2), L(8), M(7)

To dtopo tov Na amoktd 6tafepn) NAEKTPOVIKN
doun He amdd00T| TOV LOVAIIKOD NAEKTPOVIOU TNG
eEmTePIKNG oTifddac kot to dtopo tov Cl pe
TPOGANYN EVOC NAEKTPOVIOV.

To dropo tov Na pe anddoon evogniextpoviov
anoktdel goptio +1 kot to dtopo tov Cl pg
TPOSANYM £vOG NAeKTpoviov poptio —1:

MEPIOAIKOZ MINAKAX - AEZMOI



Na:K(2), L(8), M(1) - le - Na*: K(2), L(8)
CL: K(2), L(8), M(7) + le — CI: K(2), L(8)

Ta 000 16VTa TOL TPOKVITOVY CHUPOVO, LE TOV
TOPATTEV® TPOTO EAKOVTOL LLE QLVALLEIG NAEKTPOCTOL
TIKNG PVOEMG KOl O YNUKOG OEGHOGC, O OTTO10G OYT|-
patiCetol, ovopdletol 10vIKOG 1| €TEPOTOAKOG
deo oG

+ - 77

Katd v adAnienidpaom tov otoryeiov Tov Mg

pe to otoyyeio F éxovpe:

Mg K(2), L(8), M(2) — 2¢ — Mg™* :K(2), L(8)
F: K(2), L(7), +1le— F:K(2), L(8)
N 2FK(2), L(7) +2e — 2F :K(2), L(8)
OTOTE EYOVLLE:
Mg + 2F — Mg™'F;

MEepIKEG 10T TES TMOV LOVIIKAV EVOGEMV

m Eival ovoieg otepeés kpuoTadAikég

= ‘Eyovv vynio onueio m&emg

m AtoAvovtol YevVika oto vepd. Ymapyovv
LOVTIKEG EVOGELS TTOL OIAVOVTAL EAGYIOTO GTO VEPO
KO LOVTIKEG EVDGELS TTOV £Vl EVOAAVTEC GTO VEPD

m Xe otepen kotdotoon dev eppovilovv nie-
KTPIKT) Oy YIUOTITOL, VO TOL SIOADLLOITOL KO TOL T YUOTEL
ToVg etva kahol aryawyol Tov NAEKTPIKOD PEVUATOG.

Oporomolkog deopoc.

OpotomoMkog deopdg oynuatiletar, o6tav
evavovtol petalh Toug dtopo TV oToyElnv TV
opadwv IV, Va, VI ko VIIA kot 6tav evdvovtot
LLE TOV EAVTO TOVG ATOLLOL TV CTOLYEI®MV TV OUAS®V
VA, VIA Ko VHA

KE®AAAIO 2:

lévta Na® kar CF oxn-
patiCouv tov kpuotalo
Tou xAwplouyou vatpiou

2TIC IOVTIKEG EVW-
oeig Bev undpyouv
popia.

O tunog, n.x. NaCl
Beixvel pévo ot ta
otoixeia Na kar ClI
Bpiokovtal atov
kpUataAAo tou XAw-
plouxou vatpiou
(NaCl) pe Adyo 1:1

0 ouUvtaKTIKOG TU-
nog tou MgF= eivar:
[Mg?], 2[F]

MEPICAIKOX MNINAKAZ - AEXMOI
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Movripeg ovopdle-
Tal €va nAektpovio
nou eival pévo tou,
Bev eival ge Ceuyog

O apiBpdg twv
OHOIOMNOAIK®YV
Begpwv nou oxnua-
TiCel €va dtopo,
eival ioog pe tov a-
p1Bpo6 Twv povrpwy
nAektpoviwv nou
g€xel atnv efwtepi-
Kr) tou atifdba
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"Evag opotomoiicog deoudg peta&d dvo atdumv
TOV TOPOTAVE OPLAd®VY ynpotiCetan e apoPaio oo-
VEIOPOPE LLoVIPV NAEKTPOVImV (éva amd KGO GTopo).

(B e +o (+)

e
GYNHOTIGUOG OLOIOTOAMKOD SEGLLOV

O ap1Bpdg TV HOVAPOV NAEKTPOVIDY EVOG 0TO-
LOL LITOAOYILETON EUTEIPTKA, OV APOLPEGOVLLE OO TOV
aplOpd 8 tov aplipd e opddas, otV omoio OVIKEL
T0 GTOLYElO.

ITy. 0 apBudC TV pHoVP®V NAEKTPOVIDV T®V
atopmv ™S Va (5™ opddag) tov ILIT. givan: 8-5=3.

"Eto1, y1a 10 dtopo tov N, mov givo otoryeio g
Va opdioag pe 3 povipn nAeKTpovia 6Ty EOTEPIKT
oTpada, copporilovpe:

o

[ o dTopo Tov O, mov givon otoryeio ™ Via
(6" opddag) tov ILLIT. pe 8 - 6 = 2 povipn
NAeKTpOVIa otV EOTEPIKT oTAdA, cLUPOAILovLE:

Avéroya yio to dropo tov Cl, mov eivon otoryeio
™G VI (7™ opddag) tov ILII., cupPorilovpe:

©0
(o]
©0
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XympaTtiopog Tov popiov tov H,

H+H — HH 4 H-H) § H

NAEKTPOVIKOG OUVTOKTIKOG HoPLaKOG
Turog TUMOG TUrnog

Xympotiopog tov popiov tov Cl,

:CF+CE — :CECE 4 (C1-CD) 4 Cl,

Xympatiopog tov popiov rov HCI

H-+Ct — H:CE4 (H-Cl) 4 HCI

Xympotiopog tov popiov tov H,O

2H +O- — H:O:H 4 (H-O-H) 4 HO

XympoTiopog Tov popiov e NH;

3H+N — H:N:H 4 (H-N-H) i NH
H H

Yympuotiopog tov popiov tov CO,

O+ C+0 — 0:C=0 4 (0=C=0) i CO,
210 popro tov CO, vapyovy dVo dimAol opoto-
ToAKol deopol.

Hlextpapvnrikétyra ovoudleton n tdon twv
ATOUMV TV GTOLYEI®V VO EAKOVY NAEKTPOVIA, OTOV
EVAOVOVTOL LE AAAL ATOLLOL.

2Yepd NAEKTPOUPVITIKOTITOS TOV OTOL-

xelmv:

F>O>N, CI>Br>S,C,I>H> ..

KE®AAAIO 2: MEPICAIKOX MNINAKAZ - AEXMOI

Mn noAikég opolonoAikég
Beopdg. Ta dropa xAw-
piou poipdCovtal to KoIvo
Celyog nAektpoviwy, yia
va gupnAnpwaoouv tnv
efwtepikn otifaba.

MoAikég opolonoAikég
Beogpég. Ta dropa ubpo-
yévou poipdCovtal ta
KoIvd Celyn nAektpoviwyv
pe to ofuydvo, yia va
gupnAnpwaoouy tnv eEw-
tepikf otifdba.

‘ = v
3
I &

o L
g RS
E £

g L
R L =
2 2
= 3
£ H - &
a 5
s oo o8
gl 0o =
] OO =
| BHEEE
- R
S Bl
21 0 T
A L 3
3 w
[ | =

L |
—

Soalzomatiadndaxzyl

lolsan
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To koo (ghyog nAektpoviev evOc OPOIOTOAL-
KOV 0eGLOU PETAED dVO SLOPOPETIKAOV ATOU®V givart
LETATOMIGUEVO TTPOG TO L0 AEKTPOPYNTIKO ATOLO,
10 omoio eopTileTar apynTikd (07) Ko To (AL BeTIKA
(0%). O deo0g avTdHS OVOUALETOL OPOLOTOMKOGS TTO-
MKoGc.

IT.y. oto poépo tov HCL, mov to Cl givon mo
nAekTpapvnTikd amo to H, éyovpe:

H3'— Cl15
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2.5 H “yioeoa t™ys” Xnueiog
I'papn ynuikov tonwyv kai gloaywyn
OTHY OVOUATOAOYIO TMWV AVOPYAVOY
EVAIGEWY.

2.5.1 I'evika.

H ymueia €xer ™ dwn g “01e6vn” yYAwoca, n
omoia kaBopiletar amd Kavoveg Tov £xovv TpoTadel
Ko tpoteivovton amod ) Aebvi) ' Evoon Oswpntikig
kot Epappoopévng Xnuetog - [TUPAC (International
Union of Pure and Applied Chemistry).

O ocvpporicpdc, n oporoyio Kot 1) ovopaToroyia
g Xnueiog yivovtal Le GuGTNUOTIKO TPOTO, 0oL
TOVTOG TN AYOTEPT SVVATNH ATOUVILOVEVOT).

2.5.2 Ovopatozroyia oplopévewv POVOATOPIK®Y

KAl TOAUATOIK®DV AVIOVIWY.

Iov Ovopa Iov ‘Ovopa
NO; VITPIKO Clo; | xropwod*
NO; vupmdeg MnO, | LTEPHOYYOVIKO
COi_ avlpoKikod Croi_ APWLUCO
HCOS 6&wo avOpokucd Crog_ SYPOUIKO
sof[ () OH™ | vdpo&eidio
SOi_ Be1ddeg CN™ KLOWid1o (Kvavio)
poi‘ POGPOPIKO NHQr oAV

(* Avédoya moAvotopkd 16vTo. pe to yAdpto divovv to Br kot o I)

Ovopoatoroyio 0ploREVOV HOVOUTORLKAOV
wvrov kota IUPAC.

Cr : yhopidwo 0> : o&eido
Br : Bpopido S . covhgido
I wdidw N*= : virpido
F~ : ¢Bopidio P> pwo@idio
H~ : vdpido

KE®AAAIO 2: MEPICAIKOX MNINAKAZ - AEXMOI
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253 Apudpéc oieibwonc (A. O.)

O apBudg o&eidmong eivar pio cvpPatikn
évvola, oL EMVONONKE ad TOVG YN UKOVS, Yid VoL
SLEVKOAVVEL:

o) TN YPOON TOV YNUKOV TOT®V KOl TNV OVOLLO-

TOAOYIO TOV YNUIKOV EVOGEDV
B) tovopioud, Katd Tov TANpEcTEPO TPOTO, TNG O-

Eeldmomng Kot TG avaywyng, kadmg Kot Tnv €0-
PEGT TOV GUVIEAECTMV GTIC YNUIKES EEICADGELG
TOV AVTIOPAGE®V 0EEB0AVAYMYNS.

254 Kavéveeg yua v egpeon tou apldpou

o{eidwonc

1. Tootoyeio og ehedBepm katdotaot Exovv A.O.
Mﬂéé\/ Y. Hoz Ooz, Cloz, KO, Feo.

2. OAO. uovodroumo{) 1OVTOG TAVTICETOL [LE TO
eoptio Tov' m.x. 0 A.O. Tov Na' givon +1, tov
Fe** +2, tov CI- —1, tov O* -2.

3. Tovdpoyovo éyerotic eviroelg tov A.O. +1 ektdg
a6 tig evooelg LiH, KH, NaH, CaH,, BaH; mov
Exer—1.

4. To o&uyovo €xet otig evooelg tov A.O. —2 ekTog

and 1o F2O mov &xel +2 ko 11g evoelg H.O,,

Na,O,, BaO, (vrepoeidia) mov éyet —1.

To @B6p10 £xet mavtote A. O. —1.

6. Métarla g Ia opddog (Li, Na, K) égovv otig
evooelg Toug A. O. +1 kon ta otoyeio g s
ouadag (Mg, Ca, Ba) +2.

7. To akyePpcd aBpoicpa tov A. O. TV otot-
Yelov oG évoong etvot pndév- m.y.

H'N?O2, 1 1(+1) +1 (+5) + 3(-2) = 0

8. To alyePpwod dOpoispo Tmv A.O. v oToryEinv
€vOG 10VTOG 1600TOL LLE TO POPTIO TOV 1OVTOG T.Y.
SO*, 10 S £€xet A.O. +6, 10 O -2, omdte

1(+2) + 4 (-2) = =2
Avagpépoope mivaka pe tov A.O. tov 7o
cuvnoicpévev ototyeimv:

i
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Métoira A. O. Apétraira

Na, K, Ag +1|H +1
Mg, Ca, Ba, Zn +2 | F -1
Al Au +3 | CL Br, I -1 (43, +5, +7)
Cu, Hg +2,+1]0 -2
Fe, Ni, Cr +2,43 (S -2, +4, +6
Pt, Sn, Pb, Mn | +2,+4 [N, P -3, +3,+5

C -4, +4

Egpapuoyss

1. Na vmoioyisTtovv ov aprOpoi o&eidmwong Tov
S ot evooeig H>SO, ko AlL(SOy);

Avon

Kévovpe epappoyr| tov 70v amd Toug Topamived
KOVOVEG:

+1 x =2

H, SO, :2(+1)+1-x+4(-2) =0 =2+ x -8 = 0= x=+6

+3 x =2
AIZ(SO4) 2(+3) +3x+12(-2) = 0= 6+3x-24=0=
3

= x=16
2. No vmoroyrotovv ot apiBpoi o&eidmong Tov
N oto wWvrta: N N M

29 39 4

AVGx, , , .
(ﬁhvouua EPOPLLOYT TOL 80V OO TOLS TOPUTAVD
KOVOVEG:

-2 -
(NOzj A(x)+2(-2)=-1=x-4=-1=x=43

x -2 -
(NOg) A(x)+3(-2)=-1=x-6=-1=x=45

x +1 +
(NH4) A(x)+4(+]) =+1= x+4=+1=x=-3

KE®AAAIO 2: MEPICAIKOX MNINAKAZ - AEXMOI



2Tnv Nepintwan tng
appwviag (NH,),
napdéAo nou to alw-
TO E€XEl ApPVNTIKO
A.0, ypdpetal npw-
TO:

sz H 1+
lg

NH

Av ta M kar A eival
guykpotfjpata
atépwv (noAuato-
pikd 10vta) kai

x,y# 1, téte ta Pa-

Coupe oe napevBe-
oeig: (MJw (A)x

64

KE®DAAAIO 1:

2.5.5 I'pagn poprakou 19n1ou Kat ovopratozoyia

pag avépyavnce évwong

Ké&be avopyavn évoon amoteleitor and dvo
Tufpota, To Tpe M pe aptBpd o&eldmwong +x Kot
0 TUqpa A pe aplOud ofetdwong —v. I'a va
YPAWYOLUE TO HOPLOKO TUTO TNG EVOOCNG TOV
amoteleiton omd To 10vTo M* ko AV, acoAovBove
™V e€NG dradkacio:

a. ['papovpe mpota 1o tunpa M** ko petd 1o
Tunuo AV

M Av-

B. T'papovpe g deiktn tov TUqpOTO¢ M TOV
aplBpd v kol ®g JelKTn TOL TUAUATOG A TOV
apOuo x:

X+ y-
] X

Y. Amd tO0 pOpPLOKO TOMO 7OV TPOEKVLVYE,
draypboovpe ta eoptia X+ Kol Y— TOV
avTiGTOLY®V 1OVI®V:

Y X
0. Av x = y = 1, 10t o1 apiBpoil x kot y
TOPAAEITOVTOL MG OEIKTEG:
MA
€. Avx=xy (K: aképarog apliuog), tote EYovpe:

v X v kv K

X = 2 4 = 2 22 = 2

Egpapuoyn

Na ypa@ovv o1 poplokoi TOToL TOV EVOGEMY
OV TPOKVTTOVY, OTAV EVOVOVTOLTO S* NE TO,
wvra: K*, H', NH*, Mg*, AP*

Avon

K'S* = K,S
H'S” = H,S

EIZATQIH - BAZIKEX ENNOIEX



NH;S*” = (NH,),S
Mg*S* = Mg,S, = MgS
AI*S*™ = ALS,

Koatd v ovopatoroyia piog évoong MyAx

ocvvnBiCovpe va ovopdlovpe Tp®TO TO TUNO A Ko *
HeTd to Tunpo M:

H ovopaagia piag

CaSO0; : Beuxkd acPéotio Eviai e UPAC
AL(PO4)s : ¢o@OpIKoO apyitio yivetal wg eEAc:
Otav to Tppa M éxel meptocOTEPOLS OO Evay ovopdloupe npwta
ap1Bpovg o&eidmong, ToTE, KAt TNV OVOUATOAOYi, CEREHa N
Simha 6T0 dvopa Tov M ypdgovpe Tov avtictoro  ° EE” g%A.'
ap1Ouo ofeidmwong pe Aatvikovg aplfpoig: gc)fﬁ P ;EI - EEHK s
PbO : 0o&eidio tov poAvpoov (II) Al2(PQa)s: apyihio
PbO, : 0&eido Tov porvpdov (1V) (PWOPOPIKG.
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EPQTHEEIZ - ASKHZEIZ: >10 KE®. 2 (Nepiodiks Mivakag - Acajioi)

206TUC1 KoL 0] TOV UTOHOV.

2.1
a.

B.

i
ii.

2.2

-

2.3

24

1.

1v.
66

Tt elvan 0 atopukdg aptpog Kot
11 0 polikog;
210 TpAKAT®O GTOLYEI0 TO10G
glval 0 0TOKOG KOl TO10G O Lot~
QoG apOpog;

Ca, Pb, %Ra
Noa Bpebel 0 atopuxdc kon o palt-
KOG aplOpOg TV oToYElWDV:
Tov payvnoiov (Mg), mov €xet
12e xou 12p
Tov yAwpiov (Cl), mov €xel 17p
Kot 18n

‘Eva dtopo avBpoako cuppfoii-

Cetau: 1 C

. Tidetyver o ap1Buog 13;
. T delyver o apBuodg 6;

[Toca niektpovia, TOGA TPWTO-
via Kot Tdsa veTpdvia EEL TO G-
TOWO TOL AvOpoKa;

Na Bpebodv ta TpwTtdHVIa, TO
NAEKTPOVIA KOIL TOL VETPOVIO, TOV
TEPLEYOLV TO TOPOKATO ATOUN
Ko 10vtos:

59 100 5617 +2 44 A 3—
27X9 42Y9 26K ’ 25A

[Toa dropa ovopdaloviot 1l6oTo-
o,

[Towo amd o mapokdto dropa i
VOIL L.0OTOTO,

235
92 U

’
237
92U

)

Hel

‘58 i
5,Co
V.

40
s AT

iii.
. 17(:1
V1.

2.5
a.

B.

2.6

8

2.7

KE®AAAIO 2:

I"a éva dyvwoto ototyeio X Bpé-
OnKe TEWPAPATIKA OTL O TVPNVOG
TOV ATOUOL TOL TTEPLEYEL 15 Tp®-
tovia ko 16 verpovia. Emiong,
Bpébnke 6TLTO dTOp0 Efvan nAeK-
Tpd ovdétepo. Tlotog elvar o
noalucog apBpdc Tov otoyeiov
Kot OGO NAEKTPOVIOL VITAPYOLV
670 dToud TOoL;

To dropo Tov orotyeiov Beiov (S)
gxer 16p xor 16e. Iloca
NAEKTPOVIO TPETEL VAL TTAPEL, Y10,
Vo 0ok TN oEL popTtio (—2);

To nAektpikd Qoptio £vog 1OV-
T0G, KaTIOVTOG (BETIC0D) 1) AVIOV-
T0¢G (apVMTIKOV), 1GOVTOL LE TN
S1popd TOL APLOOV TPOTOVIMY
TOV TVPNVA KoL TOV apPlBuov M-
AEKTPOVI®V YOP® OO TOV TLPT|-
va. To 16v Tov acPeotiov (Ca) Exet
20 mtpotoévia (p)xon 18 nAektpod-
via (e). [Towo etvon To poptio Tov
ToPUTAVE 10VTOC;

To 16v Tov apyiriov (AIPY) éyxet
@optio +3 kot atopkd aplfud
7 =13. T16ca nAektpovia vidp-
YOLV GTO TOPOATAV® 1OV,

To 16v tov ownpov (Fe¥) éxet
eoptio (+3). T1 poprtio Oa &xet,
otav mapet le;

Ta vetpdvia mov meplEyovran
GTOV TTUPTVO TOL ATOUOV KATO1-

ov otoyeiov X, glvan Katd Tpia
TEPIGCOTEPQ OO TO, TPOTOVIL.

MEPIOAIKOZ MINAKAX - AEZMOI



Av o palikog apBudg Tov otot-
yetov X glvan 43, mowog gival o
ATOUIKOG aptOpdS Tov;

2.8 Iloteg amod T1g TOpaKAT® TPOTA-
o€lg etvan coTég (X) Ko moteg
AavBaopéves (A);

a. Toootoma eivon dropo Tov id1ov
ototyeiov

B. Xe kdOe dtopo o apOuoS TV
npotoviov eival icog pe tov
ap1Ouo TV veTpoviwv

v. To 16v 10V apyiriov (AI*Y) ue
7=13 éye1 13p ko 13e

0. Ta mpotdvio Ko to veTpdvia
AmTOTEAOVVTOL OO HIKPOTEPO
oOUOTIOW.

Hiektpovua) dop] TV atopmy.
Koartarain tov otoysgiov (ILIL).

2.9 Aivovtat ta dtopa T Na

Ko
40
5 Ca

a. [Tow elvain cbotaon Tov Tup1-
VoL TOVG;

B. Na yiver n katavoun tov
NAEKTPOVI®V TOVG 6€ OTIPAdES

2.10
a. [Tow eivon n cwot) KoTovoun
nAextpoviomv yio.to Koo (Z=19);

i. KQ2), L(8), M), N(Q2)
ii. K(2), L(8), M(9), N(1)
iil. K(2), L(8), M(8), N(1)
iv. K(2), L(8), M(7), N(2)

B. Na yiver n xatavour nAextpo-
VIOV Y10l TO TOPAKATO 1OVTOL:

N 8T AT Ca

KE®AAAIO 2:

2.11
o. Tt ovopdletan opdda Ko TL me-
piodog otov [Teprodiko Iivaka,
B. T16cec opdideg Ko mdoeg TEPLO-
d0VG EYELT OTLLEPIVI] LOPPT] TOVL
[eproducon ITivaka
v. Tlow otoyeio yopoxtnpilovron pe
Baom v nAekTpoviKY| Tovg dopun
UETOAAQL KO TTOL0L OLUETOANCL;
2.12 X¢ mota Béom tov Ileplodikon
[Tivaxo Bpickovrol Ta oToryEin
LE aTopKovg apfuovg:
o.Z=10 P. Z=15 v. Z2=20
0. Z=17 xou & Z=3

2.13 Tlowot eivon ot atopkoi apiBpol

TV otoyeiov A,B,I, 6tav:

a. To A Bpioketon otnv 3" [1epiodo
kot otn 1T, ouddo

B. To B Bpioketor oty 4" [1epiodo
Koot I, opdoo

v. ToT Bpioketor otnyv 2" [1epiodo
kot otn VI, opdoa

2.14

a. Atvovton to otoyyeio: N(Z=7),
Mg(Z=12), C(Z=6), O(Z=8),
S(Z=16). Av (Z=18), mowa ar’
aVTE VKOV GTNV 1010 OpLada
KoL oo, 6TV 1010 TEPiodo;

B. Meto&d S kat S* moto givar pe-
yohOtepo og puéyebog; Atopkdg
apuog S = 16.

2.15 Ta octoyeia A, B, I' éyovv
avTioTOrY0 ATOMKO AP Z,
Z—1,7Z+1. Av 1o A givan guyevég
a€P10, GE TOLEG OLLADES AVIKOLV

ta otovyeio B ko I
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2.16 IToteg amod T1g TopaKAT® TPOTA-

a.

€.

o€l etvat cwoTéG (X) Ko Toleg
AavOacpéves (A);

Ta otoyyeia g 1d10g KVOpLog
ouadag tov ILIT. éyovv dupoteg
W0O10TNTEG

Ta otoyyeia prog meptddov Eyovv
TNV 1010 O TOUIKN OKTIVOL

To oToygela pog KOpLog opadog
tov ILIL &yovv Tov 1510 apBuod
TPOTOVIOV

Ta otoyyeia prog meptddov £xovv
T1G 1016C PLOIKEG 1O1OTNTES

Ta otoyyeia prog meptddov £xovv
ToV 1010 ap1Oud oTRAd®V

2.17'Eva otoyeio X pue atopikd

apOuod Z; avikel otV Va opd-
da Kol otnv 21 mePiodo Tov
ILIT. Na Bpeite og mowa opddo
KOl G€ TTO10, TEPT0O0 OLVIIKOLV TOL
otoyyeio X, Ko X3 PE 0TOUIKOVG
apOuoVg Zo=2,+4 xon Zs=272,-2
avtioToryo.

2.18

a.

B.

i
ii.

[Mog petafarietal n otopkn
aKTivol 6€ Lo OpLAda Kot GE Lol
nepiodo tov [eprodicov Iivaka;
No kotataéete TIC TOPUKAT®
ouddeg oe oelpd avsavopuevng
OTOUIKTG OKTIVOC.

P, Cl, Na, Mg, S, Al, Si

Na, Li, K

2.19 Mg Bdon tov TopokdT® oKe-

a.

B.

68

Aetd tov ILIL va Bpebovv:
[Totog givat o atopikdg apBudg
ToV A
[Mowa etvon 1 eEmTepkn nAextpo-
vikn doun tov B

v. Ilowo ctorgeio eivar otovyeio
LETAMTOGEWMG

0. Iowa etvor ) nAextpovikn doun
oV A

&. Ilow otoyeio avijkovy oty idta
ouada

ot.llo10 ctolyeio eival gvyevég
aEPLo

€. Meta&p E kot H moto givar to o
NAEKTPOPVNTIKO

1 I I 1v_ v VI VII o

1| A E | H

Xnukog dgopoc — Eion ynuikdv
dsopav — [Mapayovres mov kaBopi-
Covv T yMuuKn] cvpTEPLPOPA.

2.20
o. [Tow etvarn artio, yioo v omoia
EVAOVOVTOL T S1APOPO. GTOLYELN
oynMoTilovTag YNUIKES EVOGELG;
B. Ioormapdyovteg kabopilovv
QPUGIKOYNUIKT] CUUTEPLPOPA
€VOG aTOLOV;

2.21 Tlog oynuotiletal o 10vVTKog
(etepomorikdc) deopds; Na a-
VOQEPELS 2 TOPOOETYLOLTOL LOVTL-
KOV EVOGEWV.

2.22 [1og oympatiletor 0 opolomo-
AMKog deopog; Tloca ko molo
€id1 OUOLOTOMK®OV OECUOV
yvopilelg; Na avaeépelg éva
moapadetypa yio kabe gidog
OLLOIOTTIOAKOV OEGLLOV.
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2.23 O1 kuploTEPES KOWVEG 1O10TNTEG

TOV OVIIKOV 1) ETEPOTOAIKADV
EvOoE®V glvat:

. Bpiloxovtor o€ ...l

(QLGIKY KOTAoTOOT).

X otepen Katdotoon stvat ......
aY®YOl TOL NAEKTPIGLOV.

To SO poTd Toug, KaBdS Kot o
......... €VOL ..... TOL NAEKTPICUOV.

0) 'Exovv .............. onueia Temc.

2.24 "o ta otoyyeio A ko B dlveton

ot

a. To otoryeio A aviket oy VIIa

B.

opdoa tov ILII.

To octolyeio B avnkel otnv
III, opédo Tov TLIT.

Na eEnynoete pe 11 deopd Ha
evabovv ko moog Oa eivort o po-
PLoKOC TOTOG TNG EVon S Tov A
pe to B.

2.25Iloteg amd TG TOPOAKAT®

KE®AAAIO 2:

TPOTACELS eivan cwoTég (X) Kat
moteg AavOaouéveg (A);

. To dropa teivouv va evawbovv,

Yo V' OOKTHGOVV OOUN EVYeE-
voug agpiov.

Ta otoryeio g VIIa opdidog tov
[LIT. umopovv va amokT covV
doun evyevoig aepiov poOVo e
npdoAny”n €vOg NAEKTPOVIOL
otV eEMTEPIKT TOLG GTIPAd.
Ta otoyeio g [a opddag tov
ILIT. amoktobv doun €vyevovg
agpiov pe amoPoin tov €vdg
niexktpoviov ™G e€®TEPIKNG
ToVG oTIPASOC.

. Ta droua teivouv va evwbovv,

Y10 vaL KEPOIGOVY NAEKTPOVLAL.

2.26 'Eva otoyeio X €yel 1€60epa

NAEKTPOVIO TNV EEMTEPIKT] TOV
otdda. ITorog etvar o niextpo-
VIOKOG Kot LOPLokOg TOTOG [Le-
ta&Y Tov X ko tov Cl (Z=17);

2.27 Tlowog gtvar 0 unyavicog, L TOV

071010 dNUIOVPYOVVTAL Ol SEGHOT
oV évoon CaCly; Atvovtot ot
atopkoi apiBuoi twv Ca kot Cl
toot pe 20 ko 17 avrtiototyo.

2.28 Aivovtan tpia otoyeio A, B, '

LLE OTOUKOVG 0p1OLovG v, v + 4,
v + 5 avtiotoyo. Av 1o B glvat
EVYEVEG 0£PLO, TTOLEG ATO TIG
TapaKATO TPOTAGELS €ivat
OWOTEG;

a. To dtopo tov A €yet ) dvvatod-

TNTO VO GLUUETEXEL GE 4 OLo10-
TOMKOVG 0EGOVC.

. Ta Tpia oToyEla aviKovy 6TV

i0ta mepiodo tov Ilegprodikov
[Tivaka.

. To otoyyeio A yapaxtmpileton og

apétarlo kot to ototyeio I' mg
UETOANO.

a. Etvat dvvatov va onpovpynOei

LOVTIKOG 0e0UOG avapuesa oe
dtopo Tov 1010V oTotKEioV;

. Tloteg d1apopéc vtapyovv avd-

LEGO GTOV LOVTIKO KOl GTOV
OUOLOTIOAIKO JECO;

2.30 ITowog deocpog Kuplapyel otnv

ovGia HE TIC TOPAKATM 1O10TN-
TEG;

Eivat otepen, kpuotailikn, Ko-
KOG 0y YOG TOV NAEKTPIGHOV. X
VYPN HOPOT OH®G YIVETOL KAAOG
ay®ydg.
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2.31 Ta otoyeia A, B, I' éxovv ato-
pkovg apBpovg 15, 17 ko 20
avtiotoyo. ITowot ot niextpo-
VIKO1 TOTIOL TV EVOGE®V TOV A
pe 1o B, Tov B pe 1o I' kot tov B
LLE TOV E0LTO TOV;

2.32 Na ypayelg Toug NAEKTPOVIOL-
KOG TOTOVG TV EVDCEWMV:
a. HzS, B. C2H6, Y. CH3C1,
0. CaBr;, &. NaO

2.33 To croyeio ¢ tpitng meptodov
tov IL.II. oynuatiler pe 1o
vopoyovo v Eveon HoX

0. Ymoloyiote Tov atopuko aptfud
Z tov ototyeiov X.

B. Zynuatiote Tovg NAEKTPOVIO-
KOUG TOTTOVG TV eVeE®V XO,
NaHX.

2.34 T1v ovopaletal nAexTpapvnTi-
komto; Tdg petapdiieton og
pio opddo Ko 6€ o mePiodo
tov [1eproducov Iivaxa;

H “yAoroca” g Xnueiog— ApOpdg
o&eidmong—I'pai] MUKAV THTOV

2.35
o. Tt eivar o apBpdc o&eidmwong;
(A.O.);
B. Amé molovg kavdveg mpocsdlopi-
Cetar 0 ap1Oudg o&eidmong;
v. Ilogypdoeovyie to poplokd tHmo
(M.T.) pog avopyavng Evoong;

2.36 To 0&uyodvo OTIG EVOGELS TOV
€xel aplOuod o&eldmwong ....... ,
EKTOCAMO TOL ... ........ , Omov €yel
ap1Ouog o&etdwong —1. To o&v-

70 KE®AAAIO 2:

Yovo €xel apBud o&eldwong
UNOEV, LOVO OTAV ....eeevveneeene.

2.37 Na vroroyiotei o A.O. tov
yrAopiov (Cl) ot mopakdtm
evooelg: Cl,, HC104, HCIO;,
HCIO,, HCIO, HCl.

2.38 Na vroroyioteli o A.O. tov
Beiov (S) ko Tov Bpmdpiov (Br)
OTO TOPUKATO 10VTOL:
SO,*, SO,*, BrO,", BrO,",
BrO,", BrO"

2.39 Na ypbhwyete TOUG HOPLAKOVG
TOTOVG TOV EVOGEMV MOV
oynpotiCer To kabéva and to
otoyeio:

H (Z=1), Na (Z=11), Al (Z=13)
kot Ca (Z=20) pe to yAopio.

2.40 ITorog and TOLG TOPAKAT®
poplakovg TtOmoOVg  eival
AavOacpévoc;

a. NaCl, B. NaZSO4,
Y. Al (SO4)3 0. CaCO3, &. st

2.41 No cCopUTANPOCELS TOV TTIVOKA

- $* Cr NO; CO> PO
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