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IIPOAOTI'OX

Me 1o Piprio avto apyilet pio véo TPOoSTADELN Y10 TV OVOVE®DGCT] KOL TOV EKGVYYPOVIGHO TV GUYYPUUUATOV
OV AVKEIOV. AVaVE®GT TOGO GTO TEPIEXOUEVO OGO KOl GTO VYOG, MGTE VO, NV €ival To 6xoAKo PiAio o Eepn
UOVOo Tapabeon LEPOVE TOV YVDCEMY TOV CLGGMPELOVTOL OO TOVG ETICTNHUOVES OULMDVES TOPOL.

Me éva, moAd amhd Heog yiveTar Tpocmadeio va 0000V ot Bepelddels apyés g Xnueiog Kot péso amd Tapo-
delypota g kadnpepivig Lone, MOTE Kot o KOTavonTég v, Yivouy Kot ETTAEOV Vo, fonONcovy ToV ovayvadoeT
- pobnT vo avartiéel Eva kpltikd PAERUA Y10 0Tt GUUPaivel YOP® Kal LEGT TOV.

H Baowkn apyn mov akorovdnOnke 1660 oty napdbeon g Bewpiag 660 Kol 6TV EKAOYN T®V 0CKNGEMV Ko
TOV TPoPANUATOV gival 6Tt 0 padnTig, 0md To 6idvpo ddokaroc- Piprio, mpénet vo pumopel va pabaivel kot Oyt
uovo va diddoketal, vo umopei v, Bpioket kot oyt LOvVo va Tov AEVE.

Ooov agopd ) Bewpio cvtod Tov Pipriov £yive Tpocmdbeio va Elval TPOGAPUOCHEVT] OTIC VONTIKES, SUVATOTNTES
Tov padntov tov npoopiletal, e&acparifovrag 6to PEYIGTO duvatd Pabud TN UETATANCT) TG EXLGTNUOVIKNG
yvaong oe d1daEiun HAN.

[Ipocmabfcape KaTd TO dSVVATOV VO AKOAOVONGOVUE TIG GVYYPOVEG TUCELS GLYYPAPNS SIOAKTIKOV PLAimv,
péoa oto mAaiclo BEBora TOL SEGOUEVOL AVAAVTIKOD TPOYPAUUOTOC.

[Mo va 1o TeTuYOVE AVTO CTNPLYTAKOLE:
* o¢ oOyypovn Biploypagia 1 omoia TEPIAAUPAVEL KOl EKTUOEVTIKA TEPLOSTKA.
*  G€ EAKVOTIKO PMTOYPOPIKO VAIKO TO 0010 G€ KATO10 TOGOGTO IKOVOTOIEL TOV OPO TEPOUATIKY XNUELL.

*  0€ 10TOPIKEG AVAPOPES e OKOTO VoL KATAAGPBEL 0 LabnTig - avayvmdotng 6Tt T0 0ovHActo o Td 01KOJOUN L
™™g Xnueiog othdnke amd avOpOTOVG POCSIOUEVOLG OAAL «ovOpDOTIVOLGY, Hésa amd AGOT, aviryvopuies,
amoyontevoelg aAld Kot Opiapfoug.

* o¢ neydAo appud Tov «yvopilelg 6tL...» 0Tov avapépovial oVYypova BEpata Ta oroia evolapEépovy Kabe
OKEMTOUEVO AVOp®TO. Xe avTd 1 ¥Npeia eivarl «ev SpAce Kol avadEIKVOETOL OAV 1] EXIGTHUN TNG «KAOE
nuépacy. Xmpig avtd va eivor «e&etaotéa VAN eAtilovpe va gival «OAN - TpdKANoN» Yo Teputtépw Pt
0YpoQIKN €pevva o€ PLpAMobNKES KOl VTOAOYIOTEG. ...

H emloyn tov aoknoemv kol Tov TpofANUATov £Yive Kot TET010 TPOTO MGTE VO VTAPYEL GLUE®VIA LE TIG

duvaTOTNTES TOV HodNTdV Kot 0 Badpog dvokoAing va eival TETo10g, doTE va eivar duvatn 1 e€aywyn g omd-

vinong péoa anod tn Bempio Tov PiAiov avTov.

O avomomTikog oplfpdg TOV AGKHGEMY Kol TV TPORANUATOV £XEL 0TOYO, OYL TNV ETIAVOT] OAOV QVTOV PEG

otV Té&n, ahAd v TAPN TaPOYN VOGS VAIKOV, BGTE LEGE OO TNV SNLULOVPYIKT GUVEPYAGTN SUCKAAOV- Lobn T

VO ETTVYYAVETOL 1] TANPNG OLPOLOIMOT Ko EUTES®OT TNG VANG oL Ba d1daybel. O TlovToc TV TpoPAnudTOV

KOOMG Kol TOV AWWUEVOV EPAPLOYDY KAVEL, Y10 TOV LEGO pabnti), mepitto kdbe dAio fondnua.

H cvyypagikn opdda
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BAXIKEX ENNOIEX

Ol 2TOXOlI

>10 T€A0¢ 0TS TG SBAKTIKNG EVOTNTAG B0l TPETEL VO UITOpEic:

>

>

No avoayvopilelg ™ ypnodTTo 0ALd KOl TIG TUPEVEPYELEG TOV EXEL 1|
mueto oty kadnpepvn pog Con.

Noa d10kpivelg Ta YopaKINPLOTIKA YVOPIGHATO TG VANG, dnAadT, T péla,
TOV OYKO KOl TNV TUKVOTNTO.

Noa weptypdoetg o Sopukd copatiotn g VANG, dniadn, Ta dropua, To Lopta
Kot to wovta. No opilelg Tt eivat atopikog kot palikog aptuodc.

Noa gvtomilelg ta yopaKTPIoTIKA TOV £YELT 0EPLOL, 1] VYPT| KOL 1) OTEPEN QAOT).
No ta&vopeic to. povOUEVE GE YNUIKG Kol QUGTKE Kol Vo SIUKPIVELS TG
drapopég Toug. Na avayvopilelg, and Eva cuvolo HETOBOA®Y, ot sival
TO, PLGTKE KO TTO10, TOL YN UIKA QOIVOUEVOL.

No avoapépelg moteg eivot 01 LOTKEG KOl 01 YNLUKES IO1OTNTEG LLOG OVGTOG,
SIvovTag YOpOKTNPLIOTIKA TOPOOELYLOTA.

Noa ta&vopeig v VAN og katnyopieg (kabapn ovoia - piypo, opoyevég -
ETEPOYEVEG UIYLLO, EVOOT - GTOLYEID), VO SLOKPIVELS TIG OL0pOPEG cLTMV. Nat
avoyvopilels, 6 £€va GHVOAO 0LCLOV GE TOLa KA T Yopio aviKkel kabe ovaia.
Noa ek@pdlelc ToGoTIKd TNV TEPIEKTIKOTNTA EVOG SIHAVLATOS KOl VOL VITOAO-
yilelg v meplekTKOTNTO VOGS SIHADLATOG OO TV TOGOTNTO TOL SLOADTN
Kot ™G dtaAvpévns ovoiag. Na opilelg Tt lvat S1aALTOTNTO EVOG GOLOTOG
KOLL VO AVOQEPELG TOVG TTAPAYOVTEG IOV TNV EMNPEALOVV.

BAZIKEX ENNOIEZ 1

1.2

1.3

1.4

1.5

NMEPIEXOMENA

Me 11 aoyoAeital n Xnueia
- MNoia €ival n onuacia
NG Xnpeiag oTn {wi Hog
Mvwpioyata TNG UANG
(uaca, Oykog, TTUKVOTN-
Ta) - MeTpAOEIG KAl pO-
vaodeg

Aopik@ owpaTidla  TNG
UANG - Aopn Tou atéuou.
Atopuikég apiBuog, Madi-
KOG aplBuog, ladtotra
KaraoTtdoeig 1ng UANG -
[816TNTEG TNG UANG - Du-
OIK& Kal XNUIK& @aivo-
peva

Tagivéunon NG UANg
AloAUpaTa - [MePIEKTIKO-
NTEG dIOAUPATWY - Ala-
AutétnTa

Epwtnoeig - mpoBAnuara



To dtopo amroreAei Tn Baoci-
K povdda Tng UAng. OAa
gival @Tiaypéva amé droua.
Opwg gival T6oo SUCKOAS va
@avTaoTei Kaveig To péyeBog
€vog aTtépou. Av TapoupE
éva KOKKO GUpOU amrd Tnv
axavy €pnuo Trou E€IKoVide-
Tal 0TO SITTAQVO OXAMA, Kal
TO OUYKpivoUpe pe éva dro-
Mo Ba TO BpoUpe TrEpPiTTOU
1 &eKaTtoppUploO @OPEG TTIO
MIKPO. ZKeQTEITE TTOOA GTO-
Ha KpufovTtal oTnV £€pnpo.
Metd, TO dTOpO €ival «KOU-
@io». OAn TOU N pada eivai
OUYKEVTPWHEVN CGTOV TTUPN-
va, TToU TTrEPIEXEl TTPWTOVIA
Kol veTpovia. ‘Exer utrolo-
YioTEl OTI éva KOUTOAGKI TOU
YAUKOU pE TTPWTOVIO KOI VE-
TPoOvIa fuyilel 50 ekaTOMUU-
pla TOVOUG. Zg Treiopa OAwv
aQUTWV, TO TrAPASEVO OTTEI-
poeAdyioTo autd CwHATIOI0
HeAeTAONKE 600 TiTrOoTA GAAO
oToVv KOOMO TnG Xnpeiag. To
atmroTéAeopa  gival  EKTTAN-
KTIKOG, O¢giTe TNV atreikévion
TWV ATOUWV OTNV ETTIQAVEIX
TOU KPUOTAAAOU TOU OTOI-
xeiou Teppdvio (Ge), pécw
MIag véag TeXVIKAG (Scannig
Tunneling Microscopy- STM)
TTOU aVvaTTITUXONKE Ta TEAEU-
Taia 15 xpoévia. To koivé Bé-
Baia OTTTIKO HIKPOOKOTTIO BEV
€xel Kapia eAtida va d&1 TO
dtopo, a@oU 1o AToHO Eival
EKOTOVTAOEG @OPEG HIKPO-
TEPO ATTO TO MAKOG KUMATOG
TOU opatoU QwTog. Etriong
va onuEIwOdei 611 Ta XpwHa-
TO TOU gp@avifovral eivail
WeUTIKO KOl €XOUV TTPOCTEDEI
a1ré TO KOUTIoUuTEP TOoU STM
yia TNV KOAUTEPN ATTEIKOVION
TWV OTOHWV.

IBM Research




BAXIKEX ENNOIEX

Ewayoym

Orav kaveig Tpotoumaivel € o ydpa Tov kabe GALO Tapd «EpMUN»
glvat, 10 MyoTtepo TOL £)El va KAveL tvan va pabet ta facikd Tng «yAmo-
oac» TNG, Yol Vo UTopel va, cuvevvoeital Kot va katahofoivel. AvTtog
glval Kol 0 KEVIPIKOG GTOY0G TOL TPMOTOV aToV kepaiaiov. [Ipoomabel
Vo LEYOAMOEL 6€ TAATOG Ko BAO0G Tig Alyeg yMIKES YVMDGELS TOV £XEL O
palntng ot edon avt. ['vooeig yopw and Tig Evvoieg, To GOUPOAM, TOVS
apOLoVG, TIG EKPPAGELS TTOV YPNCILOTOLOVY O YNUKOT Y10, TN LEAETN TOL
OVTIKEWEVOD TG EMIGTAUNG TOVG, TOL givan 1) 84x. Kot 6mwg sivar guot-
K0, OTOV TO OVTIKEILEVO HEAETNG EIVOL TOGO TOIKIAOLOPPO, TO KVPLOTEPO
puéANa etvon  racivounon tov. Ta&wvounon pe Baon m.y. HokpooKOTIKES
1010TNTES: OE GTEPEQ, VYPA Kal aépia. TaSvoumon e Bdon ™ yyuixy
avaivon: o€ etoryeia (N «aAPAPNTO» TNG YNUELNG), YHHIKES EVWOIGEIS Kal
Hiypara. Tavounon pe BAom TIG JouIKES HOVADES: OE ATOUIKES, LOVTIKES
Ka1 popiaxés oveies. H OAN Aowdv, o1 1010THTEC TS (PUGIKES Kol YUIKES
1010TNTEG) KL OL UETAPOLES THGS (PVGIKA KAl YHUIKA QAIVOUEVA,) EIVOL OTTO
TOVG Pao1kovg 6TOYOVE TOV KEPAAaiov avtov. Méaa o amd avtd TpoPdi-
AeTaL (oL oTovdaio ETGTNIOVIKT dladikacio, OTwg ival 1 xprion evog
TPOTOTTOV - HOVTEAOD, PE TN foNnBELD TOL OTTOTIOVL EPUNVEVOVTOL SIAPOPES
TOPaTHPNOELS - TEIPGUATO KO TPOPAETOVTAL ETIONG YEYOVOTO. XTN (OAOT
OUTN TO ATOUIKO - [OP10KO POVTEND, Y0PIg «PaBiTepecy avapopés, amavtd
o€ moAEG amopiec. TELOG, 1 «YADOoO» TNG ¥NUeiog Kol oL YEVIKOTEPOL
ovpporiopol Tng oxedidotniay, eEeAlydnkoy kot eEedicoovtal £T01 ®OTE
VO KOSIKOTOL00V TO HEYLETO duvatd TANO0G TANPOPOPIDV UE EVaV TPOTO
€OANTTO OAAG Ko TEWaPYNUEVO.

1.1 Mg 11 aoyoreiton ) Xnpueio
IHow n onuocio e Xnueiog ot Lo pog
Xnpeio: n emoTnun TS VANG KOl TOV HETUUOPPOCEMYV TG

> H ynueio ueleto tm doun, ™ ynuikn obvotach kalwgs Kol 1o, yoporTy-
PLOTIKG, YVOPIOUATO, (POOIKES 1010THTES) TWV KOHOPOY 00GLOV Kol TV
HyucTwv. Meletd tov tpomo pue Tov 0moio o1 YNUIKES 0VOIES AVTIOPODY
LETOLD TOVGS, ONA0ON UETATPETOVTOL UETD YNUIKDV POIVOUEVDY GE GAAES
0VTIES UE OLOPOPETIKI] GVGTOON KO 1010THTEG.

Olot enwperovpacte ond Ta enttevypata ™ ynpeiog. Koavévag darog

KAAS0G TG EMOTNUNG OEV EYEL TPOCPEPEL TOGO TOAAE 0VTE UTOPEL VO

vrooyebel mepiocotepa amd tn ynueio. Mag yapilel oyt poévo ta avorykoio:

BAZIKEX ENNOIEZ 3



aya0d, aAld kot TV moAvtédetla Tov mepttTod. Kabeti mov vrdpyet otnv
Enpd, ot BAAaocoo Kol 6TOV 0€pa AmOTEAEITAL OO YNUIKEG OVOiEG OE
po adiakonn aAilniovyio avidpacewv. To avBpdmivo copa givar Eva
Bovpatovpyd epyacTiplo yMUEinG, TOV ATOTEAEITOL OO TPIGEKOTOUUDPLN
KOtTapa. To kabéva am’ autd omoTeAeiTon 0O EKOTOVTAOES XNIUKES OVOIES,
7oV PpickovTol 6€ GuVEYN «YNUIKN» EEAPTNON LE TO PUOTIKO TEPPEALOV.
[Ty o GvBpwmog avamvéet, INAdT «Kaiey Le TO 0ELYOVO TNG ATUOCPALPOGS
TOVG VOUTAVOPOKEG TOV TOIPVEL OO TOL PUTA, TTIVEL VEPO, TTOV ATOTEAEL TO
LEYOADTEPO TOGOGTO TOV CAOUATOS TOV, KO OKOLO TPEPETOL LE GTEPEN
TPOQT], TOL OgV €lval TimoTa AALO 0md YNUIKEG OVGIES.

Ta TpdQua, T EAPUAKO, TO KOAAVVTIKA, TO OTOPPLTAVTIKA, TO
MmdopaTo, To QUTOPAEPLOKA, TO TEYVOAOYIKA TPOTOVTA, TO OTITLO, TO TTPO-
iovta yuyoyoylog pog kot tooa dAla, £xovv kataokevaoel kot BeATiwbel
pe 1 PonBeta g yMKnIG emotAuUNG. Ag doOe peptkd mapadeiypoto.:

Ta tedevtaio ypovia Egovv yivel piikég aAAayég oTN dtaTpopn oG
LE TIG OLYYPOVES HeBOOOVE TOPACKEVTIC, GLVTHPNOTG KOl TVTTOTOINCTG
TOV TPoPipmV. AkOpa peletnOnke n Opentikn a&io TV TPOP®V KO OVeL-
KaAVEON KV o1 Prrapiveg kot 1 pnopoTNTA Tove. Meydin Tpododog Eytve
KO OTNV EVOVUAGIA [IE TNV AVOKOADYN TOV GLUVOETIKOV VMK®OV OT®G TO
vélov ka1 1o cuvOeTiKd petdél. Evpitata ypnoipomotovvion o te)vnTd
déppoata, ot TeXVNTEG Pagpés kat ta cuvletikd vipata. ['a ™ Oépuaven
KO TN HETAPOPA. TOV 0 AvOp®TOG PN OOTOIEL TO KADGLO, 6TO TAPEABOV
Tov GvBpaxa, onpepa to metpédato ko tig Peviives. A&tomotel dniadn v
EVEPYELD TOV EAEVOEPDOVETON OO LLLeL YNILIKT 0vTIOpaon. XV 1aTpiki véa
QappoKka Kol VEEG LEBOSOL EPYUSTNPLAK®Y OVAAVGE®Y £X0VV PEATIOCEL
ONUAVTIKE TNV TPOPUAAET, dtdyvmon kot Bepaneio twv acbevelmv. Etot
&xovv omBel avapiBunteg (wég. Ola avtd OV OVaPEPALE OTOTELOVY EVal
TOAD KPS PEPOG TV BETIKOV GUVETEIDV TNG YNMKNG ETIGTAING.

AvoTUYDG OUMS VITAPYOVV KOl OL OPVITIKEG GUVETELES TNG AVATTVLENG
NG YNMKNG EMOTAUNG. QG TAPASELY L0 PEPVOVLLE TAL YNLUKE TOEIKA 0€P1aL,
TOL YPNOLLOTOMONKOV GE PEYAAN KAILOKO GTOVG TEAEVTOIOVG TAYKOG UL
0LG TOAELLOVC, KO TO TTUPMVIKG OTAOCTAGLA, TTOV ATOTEAOVV GT|LLEPO, TOV
V1 aplBpo Eva Kivouvo yio TV KatasTpoen Tov TAavint pog. Eriongn
poéAvve” 1oV TEPPAALOVTOG 0td TO ATOPANTA TV PLOpMyovVI®VY Kol omd
TO KOVGOEPLOL TOV OLTOKIVATAOV, KOOMG KOl 1] VIEPEKUETAAAEVLCT) TOV
omofeLATOV TOV PLGIK®OV TOP®V, BETOVY GE Kivouvo TNV 100ppoTic TOL
OKOGUGTILOTOG,.

Opmg 00 mpemet va. TOVIGOVLE OTL OEV VITAPYEL KKOATP) 1] «KOKT»
ueia. O dvBpomog elvar ekeivog mov ypnotpomotet BeTikd 1 opynTIKA
T EMTEVYHOTA TG YMUETOG Ko T KaB1oTA POYAO TNG avamTuéng M TG
oms00dpodunoNg kot g Katastpopns. O dvBpwmog eivar ekeivog mov
Bo avakaAdyel To eappako yio tov 16 tov AIDS kot o dvBpwmog etvar
ekeivog mov Ba dMGEL TNV EVTOAN Y TO TATNUA VOGS KOVUTLOD TOV TTL-
PIVIKOV OTAOGTAGIOL.

«Kopwva Twv ETTICTNPWY,
Baupartoupyry xnueia, Kai
péoa ammd Ta okUBaAa oTo-
Aidia Bydceig kai TreTpddia.»

KQXTHX NMAAAMAX

* H xnueia Bewpeital «Baai-
Kr} EMOTAMN», KABWG aTtro-
TeAEl TO uTTOBaBpPO Yyia TN
oTToUdr GAAWYV BETIKWYV ETTI-
OTNHWYV, 6TTWG gival n BioAo-
yia, n 1atpikr, n yewAoyia, n
olkoAoyia.



1.2. I'vopiopoato g VAN (nala, 0YKOG, TUKVOTNTA)

MeTprioeig Kot povaoeg

Metpnioseig - Movadeg pétpnong

[ToAAG amd Ta YopaKTNPIOTIKE YVOPIGHATH TG VANG Eivol LETPTOLULAL.
O1 petpnoetg avtég yivovton pe t fondeta e10kmv opyavmv. Etot yio to
pfKog £xovpe To HETPO, Yo ) pada to {uyo (Cuyapid), yio Tov 0YKO TOV
OYKOUETPIKO KOAWVOPO, Yo T Oeprokpacio To OepropeETpo KAT.

H mocotikn ékppaom evog peyéboug yivetal pe tn ypnon evog aptfpov
(apOuntikn Tun) Ty, S Kot pog povadag pEtpnong m.y. kg. Aniodn Eva
VA6 copa £xel pdlo m = Skg.

&
. L
°C i «—Znpeio GEoewg m

100°C TOU vepoU 100

| 90

80
70 =
=
37°C j++4— Oeppokpacia =
| OWHATOG 50 =
25°Cigi< Oeppokpacia =
SwyarTiou 40 i
— 300 =
o «— Nueio Tgng =
0°C ~ Tou vepoU 20 g
10 =

2XHMA 1.1 a. ©gpuduetpo B. OyKOUETPIKOG KUAIVOPOG,
yIa TN YETPNON TNG BepoKpaaTiag kai Tou OyKou £vOg uypou,
avTioToIXQ.

To AweBvég Xvotnua Movaowy (SI)

To petpié evoryue xodopictnke otn Fodlio oto T64An Tov 18" ardval
KO P OLOTOIONKE MG GVUOTI L0 LETPTONG OTIC TEPLIOGOTEPEG YMDPEG TOV
k6opov. To 1960 kabopictnke petd and diebvi coppwvia, 10 d1gdvég
2vetnuo Movaowv: SI (and o opyIKd TOV YOAAKOV AéEewv Systeme
International d’ Unités). To cvotnua SI mepiéxet 7 Oepeliddn peyédn pe
TIG Yook TNPIoTIKEG povadeg Toug (ITINAKAX 1.1). Oha ta dAla peyédn
TOV YPNOLUOTOLOVVTOL EIVOL TOPAYWYO TOV BEUEMMIDV OVTOV HEYEODV.
[Tapd v Tpootadeia TV EMGTNUOVOV Y TIV TANPT EXKPATNOT] TOV
AeBvoic Zvotipatog Movadwv eEakolovBolv va yp1oIILOToovVToL G-
LEPO KOl BALEC LOVADES, T.Y. 1) TiEDT EVOG aeplov eKPPAleTon GVVINBMC
o€ atm kot oL o€ pascal - Pa (N/m”, 6mov N = Kg.m/sz).
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MINAKAZ 1.1: Ogpehiwodn peyedn — Movadeg

>Xvuporo Ovouoocio >ouporo
peyébovug LOVAdOG HOVASOG
UMKog [ pétpo m
pala m KMOYPOULLO kg
YPOVOG t Agvtepdrento S
Oeppokpacio T KEALPLV K
; , e Movddeg Trieong:
TOGOTNTO VANG n HLOA mol 1Pa = IN/m¥(S)
£VTOoN NASKTOL- ) 1atm = 101325 Pa=
, 111] . I QUTTEP A 760 mmHg
KOV pELLOTOG
QOTEWN évioon I, KavTéELa cd ® Movadeg Bepuokpaoiag:
°C, K (SI)

. i T (K)=6(°C) + 273
[ToAAéc popéG YPNOUOTOI0VE TOALATAGGLO KOl VITOTOALATAAGLO TWV

OepeMdmV Hovadwv (€hypNnoTeg LOVADES).

o AAAN povada PrRKoug :
1A=10%m=10""m,
XPNOIJOTTOIEITal  OUVHBWG
yla TNV éK@Paon TnG aTo-
MIKNG OKTiVOG, TOU PAKOUG
TOU O€0UOU K.A.TT.

MINAKAZ 1.2: lMoAAatrAdoia - YTTOTTOAAQTTAGGCIO HOVAdWYV

Xyéom pe

< Hopad
Baocwkn povada APGOTITH

[Ip&Oepa Xopporo ‘

peya (mega) M 10° 1 Mm = 10°m
yiho (kilo) k 10° 1 km=10’m
dexato (deci) d 10" ldm=10"m
€K0TooTO (centi) c 10~ lem=10"m
yMooTto (milli) m 107 1 mm=10"m
UiKpo (micro) vl 10° 1 pm= 10°m
vavo (nano) n 10” 1nm=10"m
miKo (pico) p 10" 1pm=10"m

O1 LETPNOELS TOV GLYVOTOTA XPTCLUOTOLOVLLE OTY| YN ueia Teptlapupdvouv
To pey€dn pnala, 6ykog, Tukvotnta Kot BeppokpacioL.



Mopdostypo 1.1

To opro taydrag 6’ Evav avtokvntodpopo givarl 110 km/h. No -
QPAcETE TNV TOLTNTO OVTH G€ povaodeg SI.

AYZIH

I'vopiovpe 6t 1 km = 10" m kot 1 h=3600s.

Apa 1o 6p1o g ToyvnTag etvon 110 km/h =1 10:10° m /3600 s =
=30,56ms .

Mopdosrypa 1.2

H d1dpetpog tov atdpov tov vopoyovov (H) givar 0,212 nm. Na vro-
Aoyicete TN SIGUETPO TOL ATOLOV GE M KOl GE A.

AYXH

A@ov 10 1 nm = 10°m, n ddpeTpog Oa etvar 0,212 -10” m, kot KaOdG
1A = 10" m, Snhady 1m = 10"°A, 6a &xovpe 0,212 10" m =

0,212 107 - 10"°A, dnAady 0,212 10 A = 2,12 A.

I'vopiopato g VANG

Malo ko Bapog

To peyén péla kon Bapog etvar dStopopetikd. 'Eva copa Exet tnv 1dwo pala
G’ OAL TOL LEPT TNG VNG, EXEL OUWOGS SLAPOPETIKO PAPOS ad TOTO G TOMO.
To Bépog eivar GuvapTNOT TOL YEOYPAPIKOL TAATOLS KO TNG ATOGTACNG
TOV GOHOTOC Ao TNV EMPAvVELR TG OdAacsaC.

e Bapog eivai n eAKTIKR duvaun
TTOU OOKEITal 0TO CWHPA ATTo
10 TTEdio BapuTnTag TNG YNG.

2XHMA 1.2 To Bapog Tou aatpovadTn oTn oeArfvn gival 1o 1/ 6 autou TTou €xel aTn
yn, Adyw diagopdg avaueoa oto edio BapltnTag (g) TNG oeARvng Kail yng. AvTiBeTa,
0 aoTpovauTng £XEl TNV idIa uaga aTn yn Kal oTn OEAvN.
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MéCa (m)

> Mdla givar to UETpo TS avTioTaonS TOV TOPOVOIALEL EVO COUO G
TPOG TH UETOLOAN THS TOYDTHTOS TOD KL EKPPALEL TO TOGO THS DANG TOD
TEPIEYETOL O Ui OVTIA.

H pala etvar kupilapyo péyebog ot ymueio Kot n pérpnon g yiveton

pe t Pondeia Luydv. [ap’ 6o mov 1 povdoda pétpnong oto SI sivat To

yMoypappo (Kg), Tohd cuyva xpnoyorolovviol VToTOAAATAAGIH TG

OT®G TO YPOUUAP10 (g) Kot y1AooTdypappo (mg).

2XHMA 1.3 EpyaoTnpiakog {uydg evog Siokou e BEPVIEPO Kal GUYXPOVOI NAEKTPO-
viKoi {uyoi akpifeiag yia Tn p€Tpnon padag.

Oyxog (V)
> Oykog eivai 0 ympog mov KoToAaufavel Evo owua.

Y10 cvotpa ST Bepelmdes péyebog elvar To PNKoOG, e LOVAdQ TO HETPO
(m), ko Tapdymyo owtov péyedog eivat o 0YKog, EKQPASUEVOS GE KLPBIKA
HETPQL (m3). 210 Mk epyactipro cuvNOG YPNCYOTOLOVVTOL PKPOTEPES
HoVadeS, OTmg ival TO KLPIKO dEKATOUETPO (dm3), Tov etvan mepinov 6o
pe to Adtpo (L), kot to KuPikd ekaTOooTOUETPO (crn3), 7oV givon Tepimov
100 pe To yrAtootoOALTpo (mL).

N\
\‘“.

1cm

1cm

IXHMA 1.4 O 0opiop6g Twv povéadwy dykou m®, dm?, cm? kai n uetagl Toug oxéon.

8

e 1Kg=10°g=1000g
1g=10*mg = 1000 mg

To duvauoduETPO gival Opyavo
METPNONG BdApoUG.

e 1L =1000mL
1cm®=1mL
1L=1dm?

e To Aitpo (L) opiCeTalr wg o
Oykog Tou KataAauBdaver 1
kg vepou oToug 4 °C.

AGyw TNG UIKPAG TOUG dIaPo-
pdc To mL kai cm® pmropouv
va xpnoiyotroinBouv  adid-
Kpita. o ekTTaIdeuTIKOUG
AOyoug TTOAAEG POpPEG TTPO-
TeiveTal T0 cm® va xpnoipo-
TTOIEITAI YIQ TN PETPNON TWV
agpiwv Oykwv Kal 1o mL yia
TOUG OYKOUG TwV Uypwv. Me
TNV id1a AoyIKA uTTOpoUE va
diakpivoupe To L atré o dm®.



H pérpnon tov 6ykov 610 ynuikd epyastnplo yivetror pe tn Pondeta
OYKOUETPIKMV 0pYavev Ommg givorl 1 Tpoyoida, To c1pmvio (mméta), o
OYKOUETPIKOG KOAMVOPOGS, 1] OYKOUETPIKT PLAAT K.A.T.

mL
0
1 A
2 mL
100

3
4 80
15
16 60 —
: =
;s o
19 =
20 =

L@ 20 ;

= a

2 XHMA 1.5 A6 Ta 1o guvnBigpéva dpyava yia Tn HETpnan Tou OyKou evOg uypoU
gival: 1.n TPOX0Ida : 2. TO CIPWVIO EKPONG 3.0 OYKOUETPIKOG KUAIVOPOG Kal 4. 1 OYKO-
METPIKA PIAAN

Hapaoerypo 1.3

To «oyoo» g Ppoyng oG pépag ntov 6° £va tomo 10 mm. No vro-
Aoyicete TOV GYKO TOL vEPOL OV KAAVYE empaveLa | km’.

AYZH

O 6yK0G TOV VEPOD 1GOVTOL [LE TO YIVOUEVO TNG EMPAVELNG ETTL TO VYOG,
Anhodn V = s h.

s =1km’ =1-10°m’ = 10°m’

h = 10mm = 10-10°m = 10”m

ApaV = sh=10"m>10"m % V = 10°'m’ = 10000 m’

) * H TukvoTnTa TTOANEG POPEG
IMvkvotyta (p) otnv EANvIKA kai Siebvn Bi-

= H . , o , , , BAloypagia cupBoAiceTal pe d.
TOKVOTNTO. OPILETOL G TO THAIKO THG UALOS TIPOS TOV AVTIGTOLYO OYKO GE 570 Tapov BIBNiO UIoBETETaI N

otabepéc ovvOikeg micong (0tav mpokertal yio. aéplo) kar Osproxpacios.  mwpéraon e IUPAC Kai oup-

BoAiCeTal pe p.
p=m/V
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H povada g mokvotntag (mtapdywyo péyebog) oto SI etvar to Kg /m’.
Evypnoteg Opmg povadeg etvor to g/mL (9 g/cm3). Edkd ota aépia, 6mov
EYOupEe HKPES TUKVOTNTES, LV OWG YpNoLoToloVpE TO g/L..

Hopaoerypa 1.4

To apyirio (Al) givar éva Told gvypnoto pétairo. Evag kofoc amd
apyido €xet axpn 2 cm. Me ) BonBeta tov {uyov n pala tov Bpébnke
21,6 g. ITow givar n mokvotnTa Tov Al;

AYXZH

V=(Q2cm)f{V=8cm’
p=m/ V:21,6g/80m31‘|p:2,7g/cm3.

Hoapdésrypa 1.5

H mokvémta tov vepol otn Beppoxpacio dopatiov Oswpeiton nepinov
{on pe 1 g /mL. No ekgpéoete tv mokvoTnto auth oe kg/m® kot e g/L.

AYZH

Eivaip = 1 g/mL = 10°kg/10°m’ = 10° kg/m’ = 1000 kg/m’.
Anhodf 1m’ vepoo Cuyitet 1 (petpucd) tovo.

Eniong éyovpep=1g/mL =1 g/10'3L =1000 g/L.

Anrodn 1L vepov Quyiler 1 kg.

1.3 Aopukd copatiown TS VANS - Aopun aToOpov -
ATtopikog aptOpog - Malikog aprOpog - Iedtona,

Aopika copotione TG VANG

Kd&be copo cvykpoteitar amd aneipmg pikpd copatiow (oxedov opern-
T€0), TOV OVOUALoVTOL SOUIKA CEOUOTIOW 1] SOMKEG LOVADdES TG VANG. Ta
COUOTIOW AVTA ElvaL: To ATOpO, To LOPLE Kot TO 1OVTOL.

Atopa - Mopra. - Iovra

[Maipvovpe pio kaBopiopévn ovaia, yo Tapadetypa tn Loyopn, Kot TeHa-
yilovpe pia TocdHTNTA TNG 6 OCO TO dVVATO UIKPOTEPA KOppATIO. AVTO
UTOPOVLE VO, TO TETOYOVLE Pe O1dAVGN TocoTNTOG CAyapns o€ vepd. H
Cayopn tOTE Y0pileTar 6€ TOCO PKPE KOUUATLO, TTOV OEV LITOPOVLLE TTL0L VOL
T0. Stakpivovpe ovte pe pkpookonio. [ap” oo avtd 1 {ayapn e€ocorovdet
VoL KPaTa T1G 1010TNTEG TNG, Y. TO dtdAvpa etvar YALkO. O daywpiopog
BéPara avtdg TG VANG dev pmopel va cuveyiletar e’ dmelpov. Yapyet
éva, Tapa TOAD PKPO KOUPATL {ayopng, ToAD HKPp®V d100TAGEMVY Kol
pégoc, To omoio dev pumopel v KOTeL 6€ PIKPOTEPO KOUUATLO, YOPIC VoL
YAGEL TIC 1O10TNTEG TOV. AVTO £lvorl TO LLOP1O.

10

* 'Eva popio {axapng Cuyicel
5,7 -10%g.



> Mopio givoi 1o HIKPOTEPO KOUUATI HI0G KOHOPIoUEVIS 0VOLAS (EVWONS
7 aToyelov) wov UTopEl vo. vrTaplel eA00epo, d10THPOVTOS TIS 1010THTES
¢S ODANG amo TV 0TOolo TPOEPYETOL.

Ta poplo oTNV TEPITTO®OT TOV ¥NUKOV GTOLYEI®MV CLYKPOTOVVTAL OO

éva gidog atopwv, m.y. O,, N,, O,, P,, evd oty mepintmon tov ynukov

gvcemv amd 600 1 mepiocdtepa £idn atopwv, n.x H,0, CH,, C,,H,,0,,.

> To uopio. onloon eivar OUGOES ATOUMY UE KOBOPIOUEVN YEWUETPIKN
01670én 0T0 YWPOo, OTMOG POIVETAL GTO TAPUKATM GYNLLNL:

ZXHMA 1.6 Mopiakd povTéha Twv aToixeiwv: udpoyévou (H,), oguyévou (O,), kail Twv
evwoewv: vepou (H,0), diogeidiou Tou dvBpaka (CO,) kai oivotrveuparog (C,H,OH).

H évvola Tov atopov, 6mmg Ba dode apécms mopakdTo, AmToTeAET T

Baon g atopkng Oempiog.

> Atouo ivol to HIKPOTEPO GOUOTION0 EVOS TTOLYEIOD, TOD UTOPEL VA
TOPEL UEPOS OTO TYNUATIOUO YHULKWDV EVOTEMV.

Ta popa tov ynUIK®OV oTotyeiny dev amoTeEA0VVTOL TAVTOTE Od TOV 1010

ap1Oud atopwv. 'Etol vrdpyovv ototyeio govoaroutkd, 6TmOC eival o

evyevn aépua, .y NMo (He), otoyeia dtarouixa, 6nwg eivar to o&uydvo

(O,), 0 v3poyovo (H,), N axdpa Kot Zpratouixd, 6nwg eivar 1o 6Cov (O;).

> O oap1Buog mov O€iyvel amod OGO, ATOUO, TVYKPOTEITAL TO UOPLO EVOS
OTOLYEIOD OVOUGLETOL ATOUIKOTHTO. GTOLYEIOD

H atopikdtnta tov ototyeiov avaypdeetot og dgiktng oto cOPoro Tov
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* Ta aTOHIKA Kal HOPIaKG
HovTéAa pdag Bonbouv va
KOTaVOroouuE KaAUTEPQ
TNV évvolia TwV aTtéuwy Kal
popiwv. Ta povréAa TUTTOU
o@aipag- papdou, TTou
atreikovi¢ovtal aTo dITTAaVO
oxAua, gival amod Ta TAEov
dladedopéva. Ta aropa
oupBoAiCovTal e oQaipeES
(AOYwW TNG CPAIPIKAG CUY-
METPIOG TTOU TTAPOUCIAlouv
Ta dTopa), Ye SIAPETPO
ava@Aoyn Tou peyéBoug Tou
atépou. H paBdog avaueoa
oTa aTopa cupBoAicel To
XNMIKO deoud TTou avatTUuo-
oETal avAPECT OTA ATOMA.
Ta xpwpuara oTIg oPaipeg
KWOIKOTTOIoUVTal WG EENG:

H (Aeukn o@aipa)

C (padpn oeaipa)

O (k6KkKIVN o@aipa) Kal
QUOIKG Ogv avTaTtrokpivovTal
oTnNV TTPAYMATIKOTNTA, ApoU
Ta ATOMA €ival AXPWUA.

* To &ropo cival éva aTrel-
POEAAXIOTO CWUATIOIO, UE
péyeBog TTou EeTTEPVA Ta
6pla TG pavTaciag pag.
QoT1600, VEEG TEXVIKEG OTNV
MIKPOOKOTTIO ETTITPETTOUV
TNV TTAPATHPNGCN TOU KAl TOV
TTPOCOIOPICHO TOU PeYEBOUG
TOU.



ototyeiov. [Tapaxdtm diveror Tivakog Pe TIC ATOMKOTNTEG TWV GNUOVTL-
KOTEPMV GTOYELWV.

MINAKAZX 1.3: ATOPIKOTNTEG OTOIXEIWV

MONOATOMIKA: Evyevi) aépia: He, Ne, Ar, Kr, Xe, Rn, kot ta pé-
TOAAQ G€ KOTAOTOON ATUMV.

Emiong, oTig ynukéc e£100G6EIG YPAPOVTAL GOV LLOVOOTOUIKE TOL GTOLYEIL
C, S ko P.

AIATOMIKA: H,, 0,,N,, F,, CL,, Br,, L.

TPIATOMIKA: O,.

TETPATOMIKA: P,, As,, Sb,.

Iovta

Ta dtopa eivar nAeKTpikd ovdETEPQ, APOV OIS O SOVLLE TTLO KATM EXOVV
010 ap1Buod tpmtoviev kot nAektpoviov. Ta dtopa dpwg propodv va
LETATPOTOVV GE 1OVTA. LE ATOBOAN N e TPOSANYT EVOG 1) TEPIGCOTEPOV
NAEKTPOVI®V.

. , , o . + o 2+
> [ovta eivau gite popTiouEva droua (Lovoatouixd 1ovia), z.y. No., Ca™,
S”, CT eire POPTIOUEVA. TVYKPOTHUOTO. OTOUMY (TOADATOUIKG, 10VTA),

+ 2- -

nyx.NH,, CO;”, H,PO, .

Ta 10vta mov £xovv BeTikd NAexTpikd poptio ovopdaloviol katiovra, m.y.
Na', kat exeivo Tov £xovv apvnTikd NAeKTpucd poptio ovopdiovrat avi-
ovra., m.y. Cl'. Ta 10vio amoteAodV To SOHKE COUOTION TV LOVTIKMV 1|
ETEPOTOAMKDV EVOGEWV, TOV B0l EEETACOVLE TOPAKATO.

Na* I

ZXHMA 1.7 O kpuaTarhog Tou NaCl cuykporteital amé 16vta Na* kai CI.
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* To B¢io (S) €xel aTOPIKOTNTO
2Q416n08.

*2TIG XNMIKEG EEI0WOTEIG OA Ta
OTOIXEIO EKTOG OTTO TA SIATOUIKG
yPA@ovTal 0aV UOVOOTOUIKA.



Aopn Tov aTOpPOV

Tov 5° n.X. acwdva ot EAANvec pradcopotl Anpokpitog kot AgvKinmoc,
dlTdTOoAV TV Aroyn OTL 1) VAN amotedeiton omd TOAD piKpd GopoTi-
ot Tov dgv pmopovv va dtapefovv oe dAla ariovotepa. Ta copatidn
aVTA OVOLAGOV ATOROVS (dTopa). No onueiwbel 0T 1 dmoyn avt tav
avtifetn pe m Beopnon tov [TAdtwva kol Tov AploToTéAn yio Tr cLVEXN
dwipeomn g VANG.

Qo10060, T dropa Tov Anpokpirov Eeydotnkay yio to emopeva 2000
YPOVIQ, PEYPIS OTOL 6TIC apyég Tov 197 audva o Ayyrog ynuikdc Dalton
SOTLIOGEL TNV aTouIky Bewpio. OGOV LE TNV 0TOUIKT Bempia, TOL
arotelel Ogpédo Ao oy avdmtuén g yMUeiag, ot SOKES LOVADES
NG VANG elval Ta dTopa Kot To Lopia (cuykpoTipota atopuwy). Béfaia o
Dalton dgv pndpece va puUnveLGEL TN GLVEVMOGT ATOU®YV 1010V GTOLYEIOV
TPOG SYNUOTIGUO popimv. Avtd Eekabapiotnke apydtepa (1811) amod tov
Itald Avogadro. Emiong, Ta dtopo tov Dalton ftov cvumayn kot odoi-
peta, amoyn mov Nfpbe o€ avtifeon e TNV AvaKAALYN TOV TPOTOVIOV,
NAEKTPOVI®V Kol VETPOVI®V (VTOATOUIKG GCOUATIOW).

2XHMA 1.8 O AnuokpITOG ATAV O TIPWTOG TIOU EICHYAYE TNV £VVOIX TNG ACUVEXEIAG
TNG UANG Kal TOU aTOPOU.

Me v avaKgAvyn TV DTOATOUIK®V GCOUOTIIOV AvolEE 0 OpOILOG Yo T
datvmmon vEwV Bewpidv. O o YoPAKTNPIGTIKES O’ QVTEG, LLE ENLYPOLL-
LLOTIKY TOPOVGIOoT] TG TPOCPOPAS TOVG GTI SLOUOPPMCT TNG YVMOONG
Yo T GLYKPHTNON TOL ATOHOVL, Etvat:

1. Rutherford (1911): n pélo Tov atdpov gival cuykevipouévn 6° éva
TOAD HIKPO YDPO TOV AEYETUL TVPHVAS.

2. Bohr (1913): ta nAextpoOvVIa KIvoOVTOL G€ KAOOPIGUEVES KUKMKES TPO-
Y1EG YOP® 0 TOV TUPMVA, TOL OVOUAlovTal GTIPASES.

3. Sommerfield (1916): ta nAekTpdvia dS1ypAPOLY EKTOG OO KUKAIKES
TPoYLES (oTIPAdES), Kot EAAETIKEG (VTTOOTIBAOES).

4. Zoyypoveg avTiAWeS yia. T doun TV ATOHMY: TO MAEKTPOVIO GUUTE-
PLPEPETOL O KOO, CLUVETMG OEV UTOPOLUE LE akpifela va yvopilovpe
™V TpOYLE oV dtarypa@et. Eloaywyrn g £vvolog Tov aTopikoD TpoyLoKoD,
TOL YOPOL YOP® OO TOV TLPTVA OTTOL Exel PeydAn mbavotnto vo Ppedet
Eva NAEKTPOVIO.
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NIELS BOHRS ATO
19431963

S
* MepIkéG 11O TIG IO AQUTTPEG
TTPOCWTTIKOTNTEG TTOU BIAUOP-
Qwaoav TN yvwon yupw otmo
TO dTOpO.
1. Dalton (1808) BeueAiwoe
TNV OTOMIKI) Bswpia.
2. Rutherford (1911) avakd-
Auwe ToVv TTUpAVa.
3. Bohr (1913) eiofjyaye tnv
€VVOIO TNG NAEKTPOVIOKNG OTI-
Badag.
4. Sommerfield (1916) cion-
YQYE TNV €vvola TNG UTTOOTIRA-
00G.
5. Schrodinger (1926) Avé-
mrTuée TN Bewpia TNG KBavTo-
MNXOVIKAG, TTOU OTTOTEAEI TN
Baon Twv cUyXpOvwWY avTIAR-
WEWV YIa TO ATOO.



Ye amhég ypappég Exet dStopopembei n e&Ng eikdva Yol TO GTOLO.
H péla tov atdpov eivar cuykevipopévn 6’ £va xpo mov ovopdleTot
mopnvas. O Tupnvas cvykpoteital amd TpmTOVIA (P), TOL PEPOVY BETIKO
NAEKTPIKO PopTio, Kot amd ovdétepa vetpovia (n). [Hpw omd tov mopnva
KOl GE OYETIKG LEYAAES OTOGTAGELG AT’ AL TOV, KIVOUVTOL TO AEKTPOVIN
(e), Tov PEPOLV aPYNTIKO NAEKTPIKO POPTIO KOl EVOVVOVTAL YOl TH YN IUIKN
CLUTEPLPOPA TV aTOp®V. Ta dTopa etvon nAekTpid ovdétepa, kabmg Ta
TPOTOVIO, KO TO NAEKTPOVLO £X0VV aVTIOETO GTOLYEUDOEG NAEKTPIKO (pOPTiO
Kot 0 aplOUdC TV TPOTOVIOVY Elval 160G LE TOV 0plOUd TOV NAEKTPOVI®V.

MINAKAZ 1.4: MaZa Kal @opTio UTTOATOMIKWY CWHATISIWV

XOpoTiol : , yeTikn ; XYETIKO
\Y | L)

(GOppoho) BOéon ‘ a(;a/g‘ néta ‘ optio /C‘ .

Hhextpoviol Topo amd | g 1110281 11830 [1.60-10" -1
(e) TOV TUPNVO,

Howts

POTOVIO | Typivae [ 1,67-10%*] 1 K1,60-10"  +1
(p)

V‘c’rgng Mopivog | 1,67 107 1 0 0

Netpévio
\

MpwTtdvio .
P \"é

MuprAvag

2XHMA 1.9 Ta mpwTévia Kai Ta VeTpdvia gival CUYKEVTPWHEVA
o€ éva eCAIPETIKA WIKPO XWPO, Tov TTUpAva. Ta nAekTpovia gival
UTTO HOPYr] VEPOUG YUPW OTTO TOV TTUPAVA.

Atopikog aprOpioc- Malikog apOpog - ledtoma

> Atopukog apiOuog (Z) eivai o apiOuog tmv mpwtoviwy aTov TpHve To0
atouov evog aroryeion. O aplBpog avtodg kabopilet To £idog Tov atdpov,
amotelel OnAad1| Eva €100 TOVTOTNTOG Y10, OVTO.
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* @ropo (atom): a6 T0 O-TEUVW

* O Truprvag kabopicel Tn pala
TOU aTOMOU, dnAad m aréuou
= m TTPWTOViWV + m VETPOViwV

* O xwpog 1ou TrePIBAAAEl TOV
TTUprva, 6trou dieuBeTouvTaIl
Ta NAEKTPOVIA, KaBopilel TO
péyeBOG TOu aTOUOU.

* Ta nAekTpovia kabopiouv
TN XNMIKI) CUPTTEPIPOPA TWV
ATOPWYV, KOBWG oI AAANAOETTI-
OpdoEIg HETAEU TWV NAEKTPOVI-
WV dIaPOPWY ATOPWY 0dNyouV
oTnN XNMIKA avTidpaon.

Av gioTe oTn 6€0n TOU TTUPNA-
va, TOTE Ta NAEKTPOVIA Eival

OKOPTTIOMEVA  TOUAGXIOTOV
61 km pokpid cag.



H ty tov Z deiyver emiong tov apBud tov niektpoviov. My Eegyvate 6t
GTO GTOUO O aP1BUOG NAEKTPOVIMV 160VTAL LE TOV 0P1OUO TV TPOTOVIWY,
®oTE T0 dTopo va givor nAektpikd ovdétepo. [a mapdderypa, Otav Ape
0Tl 0 aTopkOG ap1BpdS Tov vatpiov (Na) etvan 11, evvoodpue 611 10 dTolO
tov Na €xet 11p otov mupnva tov, aArd kot 11e yopw amd tov mopnva.
Ene1dn opmg o atopkdg apfpog sivar o kabopiotikdg aptBudg yio to
€100¢ Tov KdOe oTOLYEIOL, PITOPOVLLE VO TOVLE OTL KADE ATOLO GTN VO
7oL €£x€e1 oToV TVP1VA ToL 11p, eivar dropo vatpiov.
> Moadikog api16uog (4) eivou o apiBuog twv TpwToviwy Kol TV VETpoviwy
OTOV TUPHVA EVOG OTOLUOD.
IMa mopdderypa, 6tov Aépe 0TL 0 palikog apBpodg tov elopiov (F) eivan
19 ka1 0 atopkog Tov aptBpds eivat 9, evvoolde OTL GTOV TVPN VO TOV
aTOLOL TOV VITAPYoLY 9 TPp®TOVIKA Kot 19 voukdedvia (TPmTOVIO Ko Ve-
tpovia palt). Apa 6Tov Topnva Tov vIdpyovy 10 veTpovia.
Av ovpforicovpe pe N tov aptfpod Twv vETpOVImY TOL ATOUOD, TOTE
TPOQOVAG oyvelr A=Z+N

To dropo evoc ototysiov X cvpPoriletar: 2X
> Jootora ovoualovral Ta GToU. TOL EYODY TOV 1010 ATOUIKO OAAG O10-
POPETIKO UOLIKO ap1OUo.

Ta wwotoma ivat, pe dGAlo Adyla, dtopo Tov 1510V €idovg (oTotyeion) e
dwapopetikn palo. ['o mapaderypa, o dvBpakag (C) £xel €coepa 16oTOMAL:
C .C C '.C
Am’ avtd to mAéov dradedopévo ot evon givar o . C mov anavid og

1060670 99%.

1.4 Kataotdaoseis g OAng - [0t teg TS VAN -
Dvokd Ko XnUKa Qavopevo,

Kataotaceig g ving

H VAn, avdroya pe 11g ouvOnkeg Beppokpaciog Kot tieonc, Ppicketal o
TPELG PLGIKES KOTAOTAGELS: TN 6TEPEA (S), TNV VYPN (1) Ko v aépa. ().

ZXHMA
1.10 To vepo
aTmmavia ouxva
Kal OTIG TPEIG
(PUOIKEG KATO-
OTAOEIG TOU:
aépia (Udpao-
TMOI T1.X. OTQ
oUvveQQ)
uypn (r.x
B8dAacoa) kai
otepen (TT.X.
Tayog).
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* NoukAgdvia gival Ta cwua-
Tidla TOU TTUPrVA, ONAadR
TTPWTOVIA Kal VETPOVIa. ATTO
TO nuclear TTou onuaivel Tru-

prvag.

* OTEPED: (S) solid
* uypo: (/) liquid
* aépio: (g) gas



Y1 6TEped KatdoTaon T0. S0KA copaTid (T.y. popua) Ppickovrot
0€ LKPEG mOOTAGELS LETAED TOVG, EIval 6YEOOV aKivNTa, 01 08 EAKTIKEG
duvapels Tov avartvcssovtol petald Toug eivar wyvpés. 'Etot to oynua
K0l 0 OYKOG TOVG TPOKTIKA OV aALALEL, €9’ 000V 01 cLUVONKE TTiEoMG Ko
Oeppokpaociog oe petafariovrat.

XV vypx KaTdeTAGH TO. SOLKA GCOUOTIOW. PpioKovTal, UYKPLTIKE
LLE TN OTEPEA KATAOTOOT, O LEYOAVTEPEG OmooTdoelS. Emiong ot ektikég
OLVVAPELG LETOED TOV GOUATIOIMY Elval 000EVESTEPES, LE ATOTELEGLO VL
vrapyel peyolutepn kivntikotnta. 'Etot 1o vypd £xovv kabopiopévo 6yko,
dev €yovv OUmG kabopiopévo oynua kat toipvouv kdbe popd to oyfua
T0V doYelov 6TO 0Toi0 TOTOBETOVVTAL.

Télog, oty aépia katdeTacy, 10 O0KA COLATION KIVOUVTOL GTOKTO
TPog OAEG TIG O1evBVVGELS, KaOMDS 01 SLVALELS CLVOYNG Eivarl apeANTEEC.
"Eto1 ota aépia dev Egovpe ovte KabBopiopévo oynia, ovte Oyko. Maiota
€00 TPOKVITTOVY CNUAVTIKEG LETAPOAES TV GYK®V, OTOV PETARAAAETOL 1)
Beppokpacio 1 kot 1 tieon. Tn oyéon tov petafolmv avtdv Hetatd Tov
Oykov Tov agpiov Kot TG Beprokpaciog 1 g wieong Bo peleToove
ovVOAVTIKA 070 4° KEPAAIO.

Onwg avapépape 6NV apyn VTS TG EVOTNTOC, 01 SLIAPOPES OVGIES
UTTOPOVV VO, LETOTNO0VV atd TN Ui pLGIKT Katdotaor oty dAkn. Avtd
pmopel va yiver pe petaBfon tov cuvinkov mieong kot Oeppokpaciog. Etot
Y. e avénomn g Beppokpaciog mepvdpe and To oteped oto LVYPO (THEN)
Kot oo 1o VYpd 670 aéplo (e€dTion). Avtiotpoa, pe peimon g Oeppo-
Kpaciog Egovpe TV avtiBetn mopeia (&N Ko vypomoino, avticToya).

oTEPED uypo agplo

ZXHMA 1.11 Ameikdvion Twv TPIWV KATAOTACEWY TNG UANG.

IowtTeg ™S VNG

Kd&Be viko xer pia oepd omd yopoaktnplotikés 1010t teg. o mapdostypa
OTOV TIVOKO TOV 0KOAOLOEL PaivOVTOL PLEPIKES OO TIC YOPOKTPLOTIKEG
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* MAdopa Bewpeital pia €101-
Kr] KaTdoTaon Tng UANG Trou
OUYKPOTEITAI aTTO QOPTIOWE-
va (nAekTpovia, I16vTa) Kal
oudETepa owpaTidla (dTopa,
popia). To TAGopa eival n
o diadedopévn KaTdoTaon
TNG UANG TTou aTmavid oOTo
oupTtTay.

» E€ayvwon eival n petapa-
on aTeuBeiag aTrod Tn OTEPER
oTnV aépia @aon, Autd CUp-
Baivel TT.X. OTO 1L)OIO KAl GTN
va@BaAivn.

* Ta aépia dev €xouv ouTE
kaBopiopévo oxAua ouTe
OyKo.

* Ta uypd €xouv KaBopIauE-
VO OYKO aAAG Ox1 oxAua.

* Ta oTteped €xouv kabopi-
OMEVO OXAMA Kal OYKO.



WOOTNTEG TOL VEPOL, TOL VOPOYHVOL KaiL TOV 0ELYOVOL, TOV HOLG ETLTPETOVY
va. 010KpivVOLLLE TO £val ad TO GAAO.

MINAKAZ 1.5: XapakTnpIoTIKEG 1I810TNTES VEPOU, UdPOYSVOU, OEUYOVOU

| Yopoyovo | O&vyévo

Nepo

(PLOIKT KOTAGTOON () (2) ()
onueio Bpacuov/ °C 100 -253 -183
mokvotro/g L 1000 0,084 1,33
KGO oy vou oy

O1 1310 TES TNG VANG dlokpivovTon 6€ dVO KATNYOPIES, TIC PLGIKES Kot
TIG YNUIKES.
> O1 pooikeg 1010tnTes kobopilovial amo Ty ovaio oty ko’ avth, ywpig
va. YIVETOL OVAPOPa. G€ GALES OVTTEG.
ILy., To ypodpa, To onpeio TN, To onpeio Ppaciov, N TukvoOTHTO OTTO-
TEAOHV PLOIKEG 1O10TNTEG LG 0VGiaG. 'ETol, LmopovpLe vo. LETPT|GOVLE TO
onueio ™ENG tov mhryov, Beppaivovtag Eva KOPUATL TAYOL KOl LETPDOVTOG
™ Oeppokpacio otV 0moin 0 TAYOG HETATPEMETAL GE VYPO VEPS. Na Tapa-
TNPNOOLLE OTL VEPO Kot Thryog SLPEPOVY LOVO MG TPOG T LOPPT TNG VANG
KoL Ol G TPOG T YNLUIKT] TOVG GVGTACT|. O TPOGAIOPIGUOS ONAAS THS
PUGIKIG LOIOTNTOS HI0GS 0VOIAS O€ PHETAPAILEL TN YNUIKN THS CVGTACH.
> O1 ynuikeg 1010tnTeg KaBopilovy T GOUTEPLPOPE. UIOS OVOLAS TE TYETH
LE piay OAAR.
Orav yo Tapdadetypo AEpE 6TL To VOPOYOVO KaiyETAL LE TO 0EVYOVO TPOG
OYNUOTIGHO VEPOD, TEPTYPAPOLLE Piol YNUKN WO1OTNTO TOV VIPOYOVOL. Nat
TOPOTNPNGOVLE OTL TO VOPOYOVO Kol TO VEPO OEV EXOVV TNV 1d10L YMLUKN
oLGTACN. ANANOT|, O TPOGILOPIGUIS HIAS XHUIKIS IOIOTHTAS TPOKALEL
HETOP0LN 6T YNUIKY GCVGTAGH THS 0VGIAG.

DuoKE KoL YUK QUIVOUEVO,

Kot avoloyia pe Tig 1010tTeg TV 0UG1MV, To GOVOpUEVA. (01 LETAPOAES

ONAadN TG VANG) dKPIVOVTOL GE PLGTKA KO YNUIKE POIVOLEVO.

> 270, QUOIKG, POIVOUEVO, OALGLOVY OPLOUEVES LLOVO GTTO TIG PUOIKES L1010~
THTES TV OVTIWV, EVA 1] YNUIKH TODG CDOTATH OLATHPEITOL.

Mo mapddetypa n e£oépmaon Tov vepoL glval LGIKO PUVOUEVO, KAODS

N Hovn aAiayn wov cvuPaivet gival 1 aAhayr| TG ELOIKNG KOTAGTOONG

TOV VEPOD, OV amd VYPO YiveTa AEPLo.

> 270 Uik orvoueve, (Ynuikés aviiopdoerg) Exovus pilikn orlayy oty
o0OTO0N KOl TIG 1OIOTHTES TV OVOLMV.

IMa mapaderypo, 6TOV T0 VOPOYOVO KALYETAL GTOV AEPO., LETATPETETAL GE

VEPO, TTOV £)EL OLOPOPETIKN GVGTACT KoL SLOPOPETIKES 1O1OTNTES (PLOIKEG

KO YMIKEG) 0O TO VOPOYOVO.
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» ®uoikég oTabepEg eival TO
onueio Bpaouol kal To on-
Heio WS (1) TTNEEWG) piag
ouciag. O1 oTaBepég auTég
MTTOPOUV va XPnoluelocouv
yla Tnv Tautotroinan (S1akpI-
an) JIag ouaiag Kai Tnv €€a-
KpiBwaon av n ouacia gival o€
KaBapr) popen 1y Oxi.

* [lopadeiyyata QUOIKWV
@aIvouévwy gival n TN Tou
vepou, n didAucn NG Caxa-
pNG OTO VEPO, N EEATUICN TOU
OIVOTTVEUNATOG.

*  [lopadeiypata  XNUIKWV
QAIVOUEVWV Eival N YETATPO-
) TOU JoUCTOU O€ KPaai, N
Kauaon Tou EUAoU, N PUETATPO-
T Tou XaAkoU o€ dAag Tou.



ZXHMA 1.12 Z1ig xnuikég avTidpdaoeig (xnuIKA @aivopeva) aANGdel n Jopiakr oUoTaon,
OnAadn dAAa pépla éxoupe oTa avTiIOPWVTA Kal GAAQ OTa TTPOIOVTA.

1.5 Ta&wopnon ™ VAng - AlwAdparto-
IeprekTIKOTNTES OLOAVUATOV - AlwAvTOTTO,

Ta&wvounon e VNG
H OAn, T exatoppplo Sniadn ovcidv mov pag tepiBailovy, uropei va
ta&wvoundet pe Baon To TapaKAT® Gy

YAH

KAOOPIZMENEZ
MIFMATA OYZIEZ

OMOrENH ETEPOIENH ZTOIXEIA ENQZEIZ
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KaBapéc ovoieg kon piypata

Koat’ apydg ot ovoieg puropotv va drakptBovv og kabapic ovoieg Kat
piypara.
> KaBopés 1 kabopiouéves ovoieg eivai exeives mov oveEaptnTo, amd Tov
TPOTO TOPOCKEVS TOVGS EYOVY KaOOPLoUEV GVOTOGNH KOl LOIOTHTEG.
To vepo (H,0), n Caxapn (C,,H,,0,,), 10 owvomvevpa (C,H,OH), t0 0&vyovo
(0,), 0 sidnpog (Fe) eivar kabapég ovoies. To vepd yio mapaderyuo £xet
kaBopiopévn ovoTaon, dNAad amotereital amd VOPOYOHVO Kot 0ELYOVO
pe avaroyio palov 1:8.
> To uiyuozo EYovy uetofinti cOOTOoH OVALOYO. LE TOV TPOTO TOPOCTKEVHS
KOl THV TPOELEVTH TOVG.
O ep1o60TEPEC OMO TIC OVGIES TOV GUVOVTALLE EIVOL UYHLOTO, TOV OTOI®mV
1 oLGTACT TOWKIAAEL TT.Y. TO Y&Aa, TO AAdL, TO BAOGGIVO VEPO, O OTHO-
oQOIPIKOG 0EPOC. EVOEIKTIKA avapEPOVLLE OTL O ATHOGPUIPTKOG OEPUC dEV
Exel TavTov TNV 1010 GVOTOOT, TT.Y. O AEPUG TNG TOANG £XEL OLUPOPETIKN
GVOTOGCT Ao TOV 0EPQ TOV fOVVOU.

Y TouyElo KO YNMUIKES EVAOGELG

Ot kaBapéc ovoieg dakpivovtor GTo YNUIKE GTOLXEIN KOl OTLG YNUIKES

EVOOELS. ZTotyelo lval 01 ATAEG OVGIEG, AVTEG TOL OEV UTOPOVV VAL dlai-

OTOCTOVV GE OMAOVGTEPES. NUepa etvarl yvaotd 112 otoyeio. AT’ avtd

T 88 VITAPYOVY BTN PVGN, EVGD TO, VITOLOITA ivor TeEXVNTA. To YopakTn-

PIOTIKO YVOPIGUO TOV GTOXEIOV VOl OTL TA, LOPLA TOVE OTOTEAOVVTOL

amo dtopo Tov id1ov €idovg. Xvvoyilovtog,

> Xroyeio ) ynuiko oroyeio ovoualetor n kabapn ovaio wov oe o10.0maTOL
0€ ATA0VGTEPY KO OTOTEAEITAL OO EVO, EIOOS OTOUWY (ATOUA UE TOV
1010 atouiko apiud).

[Tivakag pe To oOpPoAa Kot TNV ovopocio TV ototyeiov divetol 6To

ToPApPTNUa, 6T0 TEAOG Tov PifAiov. No mapotnpricovpe 0Tl To HeYOAD-

TEPO HEPOG TNG YNG KO TOV avOpOTIVOL COUTOG amoTeAeiTan amnd 7 povo

oTOlELN, OTMG XOPAKTNPIOTIKE OMEIKOVILETAL GTO TOPAKAT® CYT|LLAL.

Tidnpog Apyihio ANa
47% 7505  92%

AoBéotio
3,4%
\ Mupitio
25,7% /

ANa
7%

Y&poyovo
10%

AvBpakag
18%

a) OAo1dg yng f3) AvBpwmvo cwua

2 XHMA 1.13 Kartavour XnNUIKWY OToIXEiIWV aTn yn Kal aTov AvepwTro.
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Ta otoyeio cuvdvalopeva divovy exaToppvpla ynuikég evooels. ILy. o
avBpakag kaiyetal pe To 0ELYOVO Kot TopayeToL 010E€1010 TOL AvOpaKaL.
O yMUKEC EVOGELC £YOVV TO YOPAKTNPIOTIKO, OTL LITOPOVV VO, 1000
oTOVV G€ dALeG amAovotepes. Emiong, ta popid toug amotelobvton amd
SLPOPETIKG €101 ATOUWDV. XTO TOPAIELYLLOL TOV OVAPEPULLE, TO S10EE1O10
Tov avBpaka aroteheitatl and dtopa C ko O. Xvvoyilovtog,
> Xnukég evaroeig eivor kabapég ovoies mov Umopody vo. d106TacToDY OE
OALES OTAODOTEPES KO OTOTEAODVTAL OO ODO TOVAGYIOTOV EION OTOUDY
(Groua pe S10pOPETIKS ATOUIKS apLOus).

Opoyev] Ko gTepoyevn piypota

> To ouoyevy uiyuata (010Aduozo) eivor opoIOUOPPa. PIYLOTa, EXODY
onloon v idla ovoTaon Kol TIG IOLES LOIOTHTES 0 OAN TNV EKTOON TOVG.
X0poKTNPIOTIKO TOV OHOYEVAV HYUATOV Elval TG OV HTOPOVLLE VO
drakpivovpe Ta cuoTaTikd Tovg. o mapddetypa, oto vepd g 0dhaccag
OgV UTOPOVLE VO SIOKPIVOVLE TO OANTL.
> To etepoyevy uiyuoto. eivai ovouoiopoppa, Oniaon ogv Exovy v ioio.
obataon 6’ 0N TV EKTACH TOVG.
10, uiypato ovTé S1okpivouE OPKETEG POPES TOL GLGTATIKA TOVS KO TIG
OLOLPOPETIKEG TOVC 1OLOTNTEC, T.Y. AdOL pe vepo. Ta opoyevn uépn evog
Uiypotog ovoudlovTol pacers. XT0 TPONYOVUEVO TOPASELY O SIOKPIvOVLE
TN @AoT) TOV A0S0V (TOV EMUTAEEL) KO TN PAGT) TOV VEPOL (oL PpickeTon
KOTO).

Awidpata - IePLeKTIKOTNTES OLOAVPATOV

I'evikad ywo Swoddporta

Onwg Non €xovpe oploet, drddvua sivar Eva opoyeveg piypo 60o 1 me-
PLOGOTEPMY OVGIMV, 01 OTOTEG ATOTEAOVV TOL GUGTATIKEA TOL SIUAVLLATOC.
A76 T0 GLOTATIKA OVTE, EKEIVO TOV EYEL TNV 1010 PLGIKT KATAGTOON W’
VTN TOL JEAVUATOC Ko BpickeTan cuvibwc o€ Tepicaeton, ovopaleTot
o1alvtis. Ta vTOLloITa GLGTATIKA TOV SHAVIATOG OvopalovTal dtalo-
HEvesS ovaieg. Ta dSlodduaTo £(0VV LEYAAD TPAKTIKO EVOLAPEPOV, KAOMDG
0Ll TEPLGGOTEPEG YNMUIKES OVTIOPAGELS GTO EPYUCTNPLO, TN Propmyovia Kot
T0. fLOAOYIKA GLGTHHOTA YIVOVTOL GE LOPOT] SIHAVUATOV.

Ta dtoeddpata Swakpivovtar 6g apia (.. ATHOCPUPIKOG AEPAC), VYPH
(.. Bohaoovo vepd) kat oteped (.). peTalikd vopicpata). Mropovv
emiong va tavounBolv e poprard dralvpara, Tov OToiwv 1 SIWAVHEVN
ovcia givorl og Lopen Hoplwv, Kol GE 10VTIKG 1] HAEKTPOAVTIKA, TO. OTO10
TEPLEXOLV TN SLHAVUEVT] OLGIN LLE TN LOPPT| LOVTWV.

Ta mo cuvnbiopéva dStoddpota eivor To VOATIKA, OTOL 0 SOADTNG
etvar vepd. T’ avtd 1 Stadvpévn ovoia pumopel va givat aépio, T.y. d10Eeid10
oV avBpaxa (CO,) oty coca-cola, N 6Teped, T.y. YAop1ovyo vatpio (NaCl)
010 vepo g Hahaccag, 1§ vypd, m.y. owodrvevpa (C,H,OH) oto kpaoi.
BéBaia 0 S1aAbtng pmopet va givot ko opyaviky ovsio, OT®G 1 AKETOVN,
10 Bevioho, o abépac, n Beviivn, o TeTpaylopdvOpaka.

20

AloXwpIop6G PIVIOUATWY Ol-
OApPoU aTTd XWHA, O ETEPO-
YEVEG piyua, pe Tn BorBeia
MayvAThn.

* O1 TepIoCcOTEPEG AVTIOPA-
o€lg yivovtal og dlaAlpaTa.
M’ autdé Tov TpoOTTO Ta OlO-
Aupéva avTIdpwvTa, EXoVTag
AetrtoTaTO SlopEPIOCPS (ATO-
ga, poplia i 16vra), Epxovial
og KaAUTeEPN €TmO@n HETALU
TOUG Kal avTidpouv Tro €U-
KOAQ.

» To vepo eival dploTog dia-
AOTNG yIa TIG TTEPIOOOTEPEG
ouoieg. Ze PeyAAn KAipaka
XpnolgoTrolouvTal  €TTioNg
w¢ OlaAUTEG N Pevdivn, o
aiBépag, TO OIVOTIVEUUD, N
AKETOVN KATT.



IMeprekTikoTNTEG ALOAVPUATOV

Awfalovtag otny eTikETA EVOS EPPLIADUEVOV KPaG1oD TNV £vdeltn 12°
(12 aixoolkoi Babuotl), katodafaivovpe o mowo avaroyia PpickeTon
10 owonvevpo (C,H,OH) 10 kpaci. Exovue dnradh pia £voeién g
TEPLEKTIKOTNTAG TOVL dtoAvpotoc. H mepiektikotyTa oniaon exppalel
THY TOGOTNTO, THS OIAAVUEVNS OVGIAS TTOV TEPIEYETOL GE OPICUEVI] TTO-
60TNTA J10A0HaTOS. TTOMAEC POPES YPNOILOTOIOVLE KO TOVG TOLOTIKOVG
OPOLG TVKVO KAl APailo Yio. SIOAV AT GYETIKE LEYAANG 1] GYETIKA LUKPNG
TEPLEKTIKOTNTOG, avTtioTotya. TEAog, va Tapatnpicovue OtL, av 1o did-
Aopo TepEyel mePLocdTePES omd pia dSlaAvpéveg ovaieg, Ba €xel TOGES
TEPLEKTIKOTNTES OGEC EIVOL KO O1 SIHAVUEVEG OVGIES TOL.

Ex@paceig meplekTikoTnTog

H meprektikdmTor £vOG d1oAvpatog ekppdletar cuvnbmg e Tovg e€Ng
TPOTOVC:

1. Ileprextikotnta oo ekato katd fapog (% w/w)

Otav Aépe 611 €va ddopa Caxapng (C,,H,,0,,) eivor 8% w/w (1 .p),
evvoovpe 0Tt mepiEyovion 8 g {hyapng ota 100 g dtoAdpotoc. AnAadn, n
% w/w TEpIEKTIKOTNTO. EKPPALEL TH LAl (O€ &) THS JLOADUEVHS 0vOTag OE
100 g dralduorog.

2. llgpiektikoTnro ota exato fapovs kat’ éyxov (% w/v)

Ortav Aépe 01t éva dtadvpa .. yAwprovyov vatpiov (NaCl) etvan 10%

w/v (] €.0), evvoovpue 6Tt mepiEyovtan 10 g NaCl ota 100 mL doAdpatog.

Aniodn,

> H % w/v mepiextikotnto ekppaler ™ palo. (o€ g) e o10AvUEVHS 0voiog
oe 100 mL tov draAvuarog.

3. legpiekrikoTnro ota EKato 6yKov o€ 0yKo (% v/v)
XpNOOTOIEITAL GE EOIKOTEPEG TEPIMTMOCELS:

ao. [ va ekppdoet Ty TeplekTikdTTa LYPOV GE VYPO. AnAhadn, 1 Evoeitn
o puripa 3% v/v 1 3° (akkooAtkol Babpol) vtodnAdvel 0Tt mepEyovTaL
3 mL owonvevpatoc ota 100 mL ¢ pripac.

B. ' vo, ekppdioetl TV TEPIEKTIKOTNTA EVOG 0EPIOV GE AEPLO Uiypa. An-

Aad"| M €kppaon 0Tt 0 aépag Exel meplektikdtTTa 20% Vv/v o€ o&uyodvo,

vrodnAmvel 6t TepiEyovton 20 cm’ o&vyovov ota 100 cm’ aépa.

> H % v/v meprexnixotyro exppalel tov oyko (oe mlL) e diaivuévng
ovaiog ae 100 mL tov d10Adu0og.

Ortav ta dtodvpota eivor ToAd apaid (.. pomot 6Tov aépa 1 6T BGAac-

00), WTOPOVLLE VO, YPNCOTOICOVUE TG EENG EKQPACEIG TEPIEKTIKOTNTOG:

4. ppm 10 onoio ek@PAlel To LEPN TNG SIHAVIEVIC OLGIOG TTOV TEPIEXOVTOL
oe | exatoppdplo (10%) HEPT SLAVLOTOG,

5. ppb 10 omoio ex@palet Ta PEPTM TNG SLHAVLEVIG OVGIOG TOL TEPIEYOVTOL
og 1 dioekatoppdplo (109) UEPM OLOADUOTOC,
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» w = weight, Bdpog TTap’ 6Ao
TTOU OTn XNUEIa XpNnoIUoTTOl-
gital n pada.

* v = volume, GyKoG.

* H % v/v xpnoiyotroigital
ouvnbwg o€ aAkooAoUya
TTOTA KAl 0€ UYPA QOPUAKEU-
TIK& OKEUAOUATA.



AwAvtotnTa

2e 100 g H,0 otovg 20 °C unopodpe va dtoddcovpe o Toro 35,5 g ote-

peov yYAmplovyov vatpiov (NaCl), eved pmopovpe vo S1aAOGOVUE TO TOAD

0,00016 g otepeov yAmprovyov apydpov (AgCl). Etot, Aépe 6T1 To NaCl

etvan por eud1aAvTN ovaial pe peydAn dradvtoTyta, eved o AgCl eivan pia

dVodLAALT OVGIN LLE TTOAD LUKPY| 1aADTOTHTA.

> A10dototnTo. opiletal N UEYLOTH TOGOTHTO ULAS OVTLOG TOV UTOPEL VO,
o104v0¢el oe opioévy ToaoTnTo S10ADTYH, KATMW Ao 0pLouéVES avVONKES
(7t.y. Ocpuokpooia,).

Ta dtoAdpaTe TOL TEPLEYOLV TN UEYLOTN TOGOTNTA OLHAVUEVIC OVGTOG

ovopdlovion kopeouéva draivparae. Avtifeto To StoAdHATO TOV TEPL-

€YOVV LKPOTEPT] TOGOTNTO SIOAVUEVG 0VGIOG OO TN HEYIOTN dVVATY

ovoudlovtol axopesta.

H dwhvtoétta piag ovoiog emnpedleton amd Toug ENGC TAPAYOVTES:

a. Ti) pUON TOV S1OAVTH

Edd 1oy0et 0 yevikdg kavovag «ta dpota StaAdbovy Opotoy. Avtd onuoivel

OTL S1OADTNG Kot SIOAVUEVT 0VGia Oo TPETEL VaL EYOVV TOPOTANGLOL Y1 LUIKN

dopn (1. poprakn 1 vtk cHotaon).

. iy Ospuoxpacio

2uvi0m¢ 1 SLHAVTOTNTA TOV GTEPEDMV GTO VEPH aEAVETAL e TNV ovENom

™G Beprokpaciog, Evd 1 SWAVTOTNTA TOV 0EPIMV GTO VEPO LELOVETUL [LE

™V avénon g Beprokpaciog.

Y. THY TiEon

Ievikd, n S10AVTOTNTA TOV 0EPi®V 6TO VEPO aw&aveTat Le TNV adENGN TG

nieonc. I't” awtd, poig avoifovpe pio erain pe agprovyo motd (1 mieon

EAATTAOVETOL Kol YIVETAL {01 e TNV OATUOGQALPIKT), 1] SIHAVTOTNTA TOVL

CO, o710 vepd ghaTTOVETOL KOIL TO TOTO 0ppilet.

Alalupévo
10V vatpiou

-00-0) AloAupévo
5 5 | — poplo

® @ Caxapnc
©-66-©

AloAvpévo |
16v vatpiou

B U

AdiéhuTn Zaxapn AS18AUTO ¥AWPLOUXO VATPIO
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* H diaAutdéTNTO PTTOPOUUE
va TToupE OTI €KQPACel TNV
TTEPIEKTIKOTNTO EVOG  KOPE-
opévou BIaAUpATOG.

2XHMA 1.14 To vepd eival
dpioTog dIaAUTNG. ‘Exel TNV
IKAvVOTNTA Va BIOAUEL, OTTWG
@aiveTal dlaypauUaTIKA,
1600 Ta popIa (d1dAucn
Caxapng-popIlakn Evwaon
C,,H,,0,,) 600 Kkai Ta 16vTa
(S1dAucn GAATOG-IOVTIKI)
¢évwon-NaCl).



N'vwpideig oTlI......

Mopro [Mupnvag Quarks
10”m 10*m <10"%m
DNA Atopo /I‘Tpmrk
10'm 10"’m 10"°m

H ¥An: ovveng 1 acvovemg;

Ao «malidy» o1 @rlocoPot iyav S0pmVNCEL TAV® Gt dtonpeTdTnTa TNG VANG. Elvor duvatdv éva koppdtt bAng va
OLYOTOLEITAL GUVEXDG GE OAOEVE IUKPOTEPO KOLLUATLO - TTPAYLLOL TOV 1) 0PLOTOTEAKT| BEmpio EVVOOLGE - 1 LTLAPYEL
éva 6p1o 6” ot T Srodtkacio TG daipeonc, OTmg o AnudkpLTog - yevvnuévogs 1o 460 m.X.- giye mporteivey; [Tow
amoym eivor «opny» e Ta onuepva dedopéva; BéPata @aiveral 6TL 01 KOTOUIGTEG) EIVOL Ol VIKNTEG AVTNG TG
Sopdyms. Addwote o Dalton 1o 61k6 TOVG KOGHO AVETTVLEE LE TNV OTOULKT TOV Bewpial.

Etyav 6pmg dikio ot ' EAAveg «atopiotéoy; E&aptdtar and to ndg kaveic opilel v acuveyela - adlpeTOTHTA
oavt. BéBata elvar amodexto 0Tt To dropa eivan Oepeiiddong onpociog. AAAG lvor emiong yvmotd 6Tl Ta dTopa
dev glvar adlaipeta, 6Tmg ot EAAnveg «atopiotégy kot o Dalton mpotevav. EEdAlov, axopa kot o Dalton wpog to
TEAOG TG CONG TOL £KOVE TN GNUOVTIKY «TpoenTeion OTL LeydAn Tocdtnta evépyelog Ba exivetal, av To GTOLO
onacel. Agv VILAPYEL TEWPALOTIKY amddEEN OTL 1 VAN dgv givon e’ dmepov dtoupet. Ilpogavdg, 6o pikpdTepo
gtvor 10 VAKO copatidlo toco peyarvtepn ivor 1 duokoria Staipeong tov. O kaBoptoTikog YU’ avTd TopdyovTag
glvou 1 evépyeta mov kabe popd B amarteitar yio ) Swaipgon avtn. Kapud and tig yeviég avtég apyég 6ev pmopet
«apeca va ereyybei cov opbn M oyt e ko B Tpémet va eEavTANBovV OAES 0L SLVATEG TEPITTOCELS.

E&aptdror Snradn n aAndelo Tov 6cwv Aéel Kaveig TAved 6T SloupeTdTNTA TG VANG 0td TO EVEPYELOKO TEDIO GTO
omoio Bpioketorn vrd e&€taon ovaia. [apakdrw, divovral Ta evepyelakd Oplo KATM oo To. OTOi0L TO AVOPEPOLLEVOL
copatiow elvot otafepd Kot avITpocOTEHOVY T EAAYICTOTOTO 0dLIPETA KOUULATIOL DANG.

Xopotiolo Evepyeraxn meproyn

eV cmuari&to'l Jmol”
Mépio 10 éwc 100 9,65-10°-9,65 - 10°
Atopo 100-10° 9,65-10°-9,65-10"
MupAvag(p, n) 10°- 10’ 9,65-10'-9,65- 10"
quarks >10° >9,65-10"

O1 600 TENEVTOIEG EVEPYELNKEG TEPLOYES OTOTELOVY OVTIKEILEVO TNG PUOIKHS TV DYHADY EVEPYELDV.

IMo obykpion avaeépetal 0tL 1) evépyela yio, T d1domacn Tov decpod H-H givar 4,26 - 10°J mol xartov C=C
8,37-10°Jmol". H EVEPYELN TTOV OUTOLTELTOL Y10 TNV QTTOLLAKPVVGT) OA®V TV NAEKTPOVI®OV at6 TO GTOLO TOV 0&D-
yovov givar Tepintov 10° Tmol. H EVEPYELDL TTOV OTOLTEITOL Y10l TN SIAGTAGT] TOV TVPT VAL TOV A{MTOL GTA TPOTOVIO
KOLL VETPOVLOL TOV TOV OTOTEAOVV EIVOL TEPTTOV 10" Jmol™. Ta TPOTOVIN OKOWUN OEV EYOVV SaoTaGOEL TELPALOTIKA.
Agv pmopei kaveic va el pe fePfardotnta 6t O Stooracdel To Tp®TOVIO AAAG PTopEl e GLyovpLd va TpoPAEyEL
OTL y1o. avtr| T ddomacn Bo amartovvTol TOAD peyarbtepa Tood evépyelag. Ta TpwTOVia, To VETPOVIL, Kot Ta.
nAektpovia Aéyovtor OepeMmon copatiow, Oepelddn pe v évvola 6Tt amavtovy o€ Kabe popen HANG ot .
Agv pmopovue GG VoL TOVE OTL O dlooTdVTaL, 610TL TOTE Ool dlatpéyoviLe ToV 1010 «Kivouvoy e tov Dalton, Tov
opi1le To Gropo ooy adlioTACTO. ..

BAZIKEX ENNOIEX 23



Awipeon T vAnG.

2xed6V 0mo100MTOTE 6TEPES GMUN LTOPEL e TNV GAEST VO LeTatpanel o avagn okévn (eapiva). H evépyeia Tov
amonteiTol YU avtd eEaptdTon amd T okAnpotTTa Tov VAKOV. To néyefog TV KOKK®V TG 6KOVIG 0TS TPOGOL-
opiletan pe kooKiviepa kat sivar TG Taewg Tov 10 pm (1pm =10"m).

Y1eped copoTidlo Tov awpodvial 6ToV 0épa 1 To vepd UTopolV va dtoywpilovtal amd TV ovTioToryn eaon pe
ovyokévipnon kat dudnon. To péyebog tovg eivar g TdENG TV 2 um o€ StapeTpo. YTapYovv aKOUn LKPOTEPO.
COUOTIOW TOV LOPOVVIOL GTOV AEPA 1] TO VEPO Kot SLEPYOVTOL Kot amd Ta o AemTA dSmbntucd evAra. Tétowa
oprpaTa KoAovvtot KoAAogwdn Kot to péyedog v copatdiov avtdv sivor tepimov 1 £wg 100 nm (1 nm = 10°
m). Av Kaveig 0€Ael va dlaomeipetl pio ovsia o€ copatidw poplakol peyédovs g taéems tov 0,1 £oc 10 nm dev
€xeL mapa va S1oAvoeL 1) va eEaepdast Ty ovoia. Qotdco, ) dtdlvon gival pia cuvBeTdTEPN dradikacio Kot TePL-
AapPavel eKTOC amd T SLoOPICHO TOV COUATIOIMV Kot avTIOPAcN LE TO SLaADT.

H e€aépwon eivar amlovatepn amd dmoyn PNyovicHov. Ze auThyv €va 6TEPED 1) LYPO COU Le BEppLOavoN LETATITTEL
OTNV 0£€PLO KATAGTAO, OOV TO GTOLYELDOT COUOTIOWL, LOPLOL 1] Y10l LEPIKES TTEPITTMGELS ATOL (EVYEVN GEPLL), ETVOL
HELOVOUEVO TOAD TTL0 «EAEVOEPA» Kot KaTaAapBdvouy ToAD peyaldtepo xdpo, 6yko. Kat pdiiota, 6co pkpotepn
glvow n tieom Tov aepiov awTow, TOGO AyoTEPA EIVaL TAL LOPLO TTOVL TEPILALPAVEL GTN LOVADA OYKOV.

John Dalton 1766-1844

N'vwpilsic orTl......
,\\ pidelg

"Exovv er Yo 1o dtopo

/

‘Eva a1mo 10 TTPWTa ATOUIKG HOVTEAQ
(uovTéAo Rutherford)

AN,

-

R. Feynman (Bpapeio Nopmed 1965)

Av ocvvéfatve Kamota BAKN KATAGTPOPH, DGTE Vo Yabel OAN 1) EXGTNLOVIKT YVAOT Kol VO, OTOUEIVEL LOVO pia
TPOTAOT Y10, Vo LETUPIBOOTEL OTIG ENEPYOUEVES YEVIEG, TTOL0, SLATOHTTMGT B0 EUTEPIELYE TIC TEPLGCOTEPEG TANPOPOPIES
e tig AMyodtepeg Aéeis; [liotevm mwg Oo NTav 1 atopukn vrdOeo (M ATOUIKT TPOYLOTIKOTNTA 1 OTTMG aAMDG BEAETE
VO, TNV OVOUAGETE), TMOG OAQ TO TPAYLLOTO ATOTEAODVTOL 07TO (T, ONAAON HIKPG GCOUATIOW, TTOV KIVODVTOL 01AKOTTOL
GTO0 YMPO KoL TO. 07Ol EMKOVTOL OTOV 1) LETAED TOVG 0OGTOCT EIVOL LIKPT, EVD ommBovvTal, dtov TpocmadoliE v
T PEPOVLE TOAD KOVTA TO £va 670 GAL0. Onwg Oa deite, 6€ AT TNV TPOTOOT KOl LOVO GUYKEVIPAOVETOL TEPAGTIOL
TOGOTNTO, TANPOPOPING CYETIKA. LLE TOV KOGLO, OPKEL VL EVEPYOTTOMNGOVLE AlY0 TN GKEWYT KO TH (OVTOCIOL LOG.
....T0L dTopla Eyovy axtiva 11 2 - 10* cm. To 10® cm ovopdletal Angstrom (TPOKELTOL ATADS Y10, EVOL OKOLT] OVOLLOL).
"Eto1, Aépue 6tL ta dropa £xovv aktiva 1 1 2 Angstrom. ‘Evag dtapopetikog tpomog yio va Bupdote to péyebog ivan
0 e&ne: av éva pnio peyebuvlel otic dactdoelg g I'mg, tote Ta dropd tov Ba xovv Katd Tpocéyyion to péyebog
TOV OPYIKOD UNAOUL.
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Kerner

Agv vtapyel TETO0 TPAYLLA, £VO NAEKTPOVIO [E KaBopiopévn BEom kar opun. TIpocdiopilels T pia, ybvelg v GAAn
Kot OAa avtd cvpPaivovy yopic kKOATA (...) Otav ta Tpdypata yivoviol Tpaypaticd Hikpd, yivovror tpeld (...).
Yopi&te Aowmdv Tmdpa T Ypobid cog, Kot av n ypobid cag £xetl To péyefog Tov TupNVaA EVOG ATOLOV, TOTE TO GTOLO
givon peyddo cav Tov kafedpicd vaod tov Ayiov [Taviov, kat av Tuyoivel va gival To ATOO ToV VOPOYOVOV, TOTE £XEL
£val LoVadKO NAEKTPOVIO, TTOV TETAEL £0M KO EKEL GOV TETAAOLOITGO GTOV GOELO VAO. TN L0l GTOV TPOVAO KoL TNV
A kovtd oty Ayla Tpamrela (...). KaBe dropo givar £vag kaBedpikdg vadg (...). Eva niektpdvio b daypdpet
Lo TpoyLd, 6mmg £vag Thavitng. Motdlet pie TeTodlovditon Tov NTaV £0M TPV amd Lo oTIy N, Kepdilel 1 yavet Eva
KBavTa evépyetag Kot mNOdEL, Kot T oTypUn Tov KPavtikod Tndnpatog Hotdlet e 600 TETAAOVIES, Lo TOV gival
eKel Ko o Tov mwavet va etvarn exel. Eva niektpdvio givar oav didvpa, To KaBEva Lovadikd, £va Lovadiko didvLo.

P. Atkins (kaOnyntc oto mavemotTipo s OEPoponc)

Av «onkdoeTey €va dtopo, Oo ekmAayeite oo To BApog Tov. Ba LEiveTe Gvandot, OTav SLOMIGTOGETE OTL T VTAPEN
TOV €ival oYedOV aVOTOPKTY, GOV 16TOG aPAYVNG. ZTNV TPOYUATIKOTNTO £VO ATOLO, POVOUEVIKE, ival oxedoV
timote. Movo éva vtepavBpmma 00 kot dtamepaotikd BAELHA Oa HTopoVoE va €L TN HKPOGKOTIKT KOVKISO 6TO
KEVTPO TOV LGTOV- L0 KOVKIOO 6TV omoia, wapd To aciavto péyehog g, mepthapBaveTal oyedov OAOKAN PN N
péaca tov atopov. Tovtn 1 cvpmayng AALN LIKPOCKOTIKY KOVKION amoTeAEl TOV TUPNVEA TOV ATOROV. AVTO TOV
HLOG EVOLOPEPEL EIVOL OTL 0L TLPTVEG GVVIGTAVTOL OO VO TOTOVG CTOLXELMODY COLATISIMV, TO TPOTOVIA KOL TO,
VETPOVLO, TOL GUVOEOVTAL LoYVPA HETAED TOVG (e€aipecn amoTeELEL TO VOPOYOVO, O TVPNVAG TOL OTOIOL GLVIGTATOL
oo £va LOVo TP®TOVIo). Ot TupNVES EXPLUOVOLY, ETELON T TPOTOVLO, KO TO, VETPOVLO TOVG GUYKOAADVTOL VIO TNV
EMIOPOOT) LIS EWOIKNG SVVOLUNG TTOL ACKOVV TO £val 6T0 GAL0. EvavTtia 6” avt tn dbvaun dpa 1 drwon HeTa&d Tov
OLLOVOL®OV QOPTI®V, YAPAKTNPLOTIKN TOV OETIKG POPTICUEVOV TPOTOVIOV TOL GLVMOOOVVTAL LECH GTOV TVPTVAL.
"Evag mupfvog pmopet vo enPLdcel Lovo oV VIAPYOLV OpKETE VETPOVI - NAEKTPIKA 0VOETEPO CMOUOTION0 - TTOV
GLYKPATOVVTOL GTAOEPE [LE TO TPMOTOVLOL, GOV VOLOYOl ETOVTEG TAV®D GE e 08povGeT oYedia Tov KALd®VIleTOn
o’ éva Tpkupiopévo mkeavo. EEm and tov mupnva Katotkovv o niektpovia. Edd cuvtedeiton n ynpkn opdon,
Ko €00 PpiockovTol ol aiTieg TV SOPOP®V OLOLOTHTOV LETOED TV GTOLYEI®V.

I'. Kov kon T. oA (Bpafeio Nopreh Xnpeiag 1998)

O Kov diatdnmoe o véa Bempia yio T CUUTEPLPOPE TOV NAEKTPOVIOV, LEAETOVTAG TOGH NAEKTPOVIL KOTO HEGO
0po Ppickovion og kGOe onpeio tov ydpov. Edei&e 6t dev glvar amapaitnto va mePypapovLE e EEICMGELG TNV
Kivnon T@V NAEKTPOVIOV Kot £TCL, OTAOTOLOVTOS TO. TPAYLaTe Bo1ONcE TOVG EPEVLVNTES VO, KOWOLY TOAD dpOLO
MG TOV TEAIKO GTOYO TNG OLEPEVYNONG TNG GLUTEPLPOPAS TeV 0topwv. O TTomAd a&lomoince Tig SLVOUTOTNTES TOV
VTOAOYIGTIKOV Unyov®v, katoptilovtag Eva mpdypapo Tov Bondd vo SIElcdVGOVE OKOUN TEPIGGOTEPO TN
GUUTEPLPOPE TV ATEPOEAIYIOTOV COUATIOI®V TNG VANG.
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Avake@uraioon

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

H Xnueia eivor 1 emotun g OANG Kot TOV LETALOPPDOGEDY TN,

To Aebvég Zootnuo Movadwv (SI) mepiéyet 7 Bepehmon peyébn pe tig yopo-
KTNPIOTIKEG TOVG LOVADEC.

Méala gival to 1060 TG HANG TOL TEPLEYETAL GE £VO GO0
Oykog givar 0 ydpog mov kataAapPdvel Evo U,

Q¢ mokvotra opiletat To TAiko TG HALoS TPOG TOV AVIIGTOLO OYKO GE OTO-
Bepég cuvOnkeg Tigomg (Yo Ta aépia) kot Oeppokpaciog.

Atopo gival to KkpOTEPO GOUATION0 EVOG GTOLXEIOV TOV UTOPEL VO TAPEL LEPOG
GTO GYNUOATIOUO YNUIKOV EVOGEMV.

Mopio etvar o pKpOTEPO KOPUATL Hiag KOBOPIOUEVIG OVGIOG TOL UTOPEL va
Vrapyet eEAevBepo Kot va Statnpet TS WOTNTES TOV COUATOS 0 TO OTO10 TPO-
épyetat.

Ta 16vta gival 1o @opTiopéve ATopd (LOVOUTOMKA 10VTa) 1) T0 QOPTICUEVE
GUYKPOTILOTO ATOU®V (TTOAVOTOLUKE 1OVTAL).

Atopikotnto otolyeiov ovopdaletat o aplOpog wov deiyvel amd TOG GTOA oTo-
Teleiton To poplo evog otorygiov.

Atopkog apBpog (2) tvor o apuds v mpmToviov 6Tov Tupive Tov atd-
pov gvdg ototyeiov.

Moalikog apBpog (4) givar 0 aplBpodg TOV TPOTOVIOV KoL TOV VETPOVI®MV GTOV
TUPNVA EVOG OTOLOV.

Iootomo ovopdovtal Ta ATopa TOL EXOVV TOV 1510 0TOMIKO OALG SLOPOPETIKO
paliké aptfuo.

H OAn, avédroya pe tig cuvOnkeg Beppokpaciog Kot mieong, Ppioketal o€ Tpelg
(QUOIKEG KATAGTAGELS, TN OTEPEA TV VYPTN KoL TNV AEPLOL.

[316tNTEg Elvar TaL YAPAKTNPICTIKA YVOPIGLOTO TOV SL0(QOP®Y OVGL®DY KOl S0~
KPIVOVTOL GE PLOTIKEG KO YNUIKES.

Davopevo ovopalovot ot HETaBOAEG TOL VPICTAVTAL TO GOWOTH Kot dLoKpi-
VOVTOL GE PUOTKA KO YN UIKA.

Ola ta copato Tov pog meptPaiiovy dakpivoviat o kabapég ovsieg Kot o
piynota. Ot kaBapég ovsieg 1 Kabopiopéva copato dtakpivoviol oe oToryeio
KOL YNHUKEG EVAGELS, Kot TO PiyHoTo S10KpIvovTaL GE OLLOYEVT] KOL ETEPOYEVT.

Ytoyyeio ovopdletar n ovsia Tov amoteleitat and Eva €idog aTOH®Y, dNAadN
a6 GTOLO TOL £XOLV TOV 1010 ATOUIKO aplOpo.

Alddopo givol To opoyevég piypa 600 N TEPIOGOTEP®Y GLOTATIKMV. To 14~
Apa amoteleitor amd to ST Kot T SteAvpévn ovcio (pmopel vo, eivat
TEPIOCOTEPES OO pict).

Awdotoétra givat 1 TEPLEKTIKOTNTO EVOG KOPESLEVOL dtaAdpatos. Kopeopé-
vo gival to dtdAvpo To omolo mEPIEYEL TN UEYIOTH TOGOTNTA TNG OLGING TOL
pmopel va dtaAvbel 6to cuykekpiévo SoAvT Kot 6€ otadepéc cuvOnKec.
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20. H dwodvtotta piag ovoiog e&optdtat amd tn pvon tov daAdt, T Oeppokpa-
ola kot TV mieon (Yo aépio SlaAvUEVN OVGia).

A&Eaig Kieowa

pala

OYKOG

TUKVOTNTO

dropo

péplo

()Y

OTOUIKOTNTO
aTopKOG 0ptOpdg
palikog apldudc
eotomo.

OTEPEA KOTAGTOOT
VYPN KATACTOGN
aéploL KOTAOoTAO
QUOIKEG 1O10TNTEG

ANUKES 1O10TNTES

BAZIKEX ENNOIEZ

PLGIKO POVOLLEVO
ANUIKO POLVOUEVO
kaBaprn ovcia
opoyevég piypa
ETEPOYEVES Py
ototyeio

ANUKN Evoon
Suiopa

SoAvTng
Stdvpévn ovoia
TEPLEKTIKOTN T SIOADLLOTOG
SwAvtotnTa
KOPEGUEVO dLdAvLLOL
gudtdAlvtn ovcia

dvodidAvn ovoia
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Eponiceg— Ackioeis - [Ipoffamjnota

Epomiceg Eravainync

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

No ovoudoete ta Poctkd Oepeliddn peyédn mov evdloeépovv tn Xnueio.
Noa ddoete TIg povadeg oto cvotnuoe SI yio ta Topakdto peyén:

) pnKog, B) dykog, y) padae, 8) xpovog, €) mokvomta, 61) evépyeuw, &) Beppo-
Kpooia, 1) eupaddv empaveiog.

. Noa opicete kot vo cupforicete Ta Oepeldon VITOATOUIKE COUATIOW, AVaPEPO-

vtag 0Tt Yvopilete oxeTKd Le TO NAEKTPIKO @opTio Kot TN Ao Tovg.
o) g cupPoriletar éva dropo;

B) Iog opiletar o atoptkog aptBuog vog oTotyeiov Kot Tmg o palikog aptdpdc
€vOG aTOUOV;

[Mowa otoyeion Aéyovtat LOVOOTOUIKA; AVOQEPETE PLePLKE Ol OVTA.

[Mowa etvar Ta ovopaTa Kot To GOUPOAN TV SUTOLUKADV GTOLKEI®V;

Tt TAnpogopieg g divel o svpPoro ' C;

e TL S1PEPEL TO POPLO €VOG GTOLXEIOV aTd TO LOPLO HIOG XNIKNG EVOOTG;

[Tow givor n cvumePLPOPd TOV GOUATOV GTIS TPES PLGIKEG KOTAGTAGELS KOl
oG eényeitay;

Mg ovopdaovtar ot LeTOPOAES TG PLGIKNG KATAGTAONG TMV COUATOV Kat Ot
avtictotyeg Beppokpacie oTig Omoles TPy ULOTOTO00VTAL;

g opifovTat Ta pUOIKA KoL TAOS T YNLUKE EOIVOLEVO; X€ TL SLOLPEPOVV;

Noa ddoete éva TOpAdELYLLOL OLLOYEVOVG UEYHLATOG Kot EVOL TOPASELYLLOL ETEPOYE-
voug IyHOTOG.

Noa ddoete omd 600 TapAdElyLaTa OTOLEI®V Kot ¥NUKOV evdceewv. [1ov dia-
PEPOLV TO GTOLYELD OO TIG YNUKES EVADCELS;

Noa ddoete T0 OVOLOTO TOV GTOLYEIMV TOV TAPLGTAVOVTOL AT TOL YNUUKA GO~
Bora: Li, K, CL, P, N, S, Ba, Br, Fe, Al, U, Mg, Si.

Noa ddoete Ta yMukd cOpfolra tov ototyeimv: vatplo, povfidto, pBOpLo, 0&v-
y6vo, vdpoydvo, acPéotio, payydvio, N, dvBpakac, LOAVPSOG.

T ovopdlerar dtdAvpa Kot TG ovopdlovtal To GLETATIKA TOV; No avaeEPETE
éva TopAdetypa vypod Kot Vo TapAdELY Lo AEPLOV SOADLLATOC.

Tt evvoobpe 0tav Aépe 6Tt éva ddAvpa givat:
a. apotd, B. Tokvo.

Tvovopdlerar dtaddtng; Na avaeépete peptkodc vypovg dtaivtec. TTotog etvon
0 ovyNBEcTEPOG OO CVTOVG;

Amd TL KoL TOG €EAPTATOL 1) SLOAVTOTNTA [LLOIG OTEPENG KOL HLLOG ALEPLIG OLGTOG
GTO VEPO;
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Aocxnoeig - lipofapata

Metpnoeis - Movaodes - I'vopiouara s 'Ying

19.

20.

21.

22.

23.

24.

25.

[Moteg povadeg ypNGLOTOOHY GLUVHBME 01 YNIKOL Y10 TV TUKVOTITO, TOV:
o) oTEPEOY, B) vYpoL Kot ¥) aepiov chpatog; No e&nynoete tn dopopd.

No CUUTANPDOOETE TIG TAPAKAT® TPOTACELG:

o. H palo evog cdpatog etvat........eeen......

B. O dyK0G EVOG GOUATOC EIVAL...................

v. H mokvétra evog odpotog eival...................

No cOUTANPADOETE TIG TAPAKAT® TPOTACELS:
a. H palo evog ocoparog vmoroyileton mepapotcd pe ™ Ponbeia tov

AwBétete Luyd akpiPeiog, oyKOHETPKO KOAVIPO, vEPO, VTOJEKAIETPO KoL
éva Lukpo6 KOPo kabapov odnpov. Na meptypdyete 300 TPOTOVG LLE TOVG OTTOi-
0LG UTOPEITE VO VTOAOYIGETE TOV OYKO TOL GLOEPEVIOV KOPOL KOt KOTOTY TNV
mokvotTd tov. ITotog and tovg dVo TPOTOVG TGTEVETE OTL Eival TTO AKPPNG
Y10 TOVG VITOAOYIGUOVS GO,

’ . . ‘ 3 .
Av 1 TokvOTITO EVOG oOpATOG eK@paletat oto SI og g/em” pe L Tpémet vo
. , ., . 3
TOAMOTAOCIOOTEL 1) TIUN OVTY, ®OTE Va. peTaTponet o kg/m’;

No daAé€ete ) oo™ amdvinon:

IMo va petpnoovpe Tov OYKo Lo ToAD UIKPNG TocOTNTAG VOGS VYPOoL Ba ypn-
GULOTOUCOVLLE:

a. niextpovikd Luyd

B. poppokevtiks Quyd

Y. TUKVOUETPO

5. GlPOVIO

€. motpt {éoemg

OT. OYKOUETPIKO KOAVOPO.

[Mowa 6pyava Ba ypNGLOTOLOVCATE YLt VOL LETPT|OETE:

0. TO PMKOG piag pafdov

B. ™ pala poag mocsotTog Layopng

Y. TOV OYKO TOV TTEPLEYOUEVOL EVOG KOVTIOD OVOYVKTIKOD
5. 10 ypdvo 6TOV 0moio évag dpopéas dtovdel 200 m

€. TNV TiEOT G £va EAUCTIKO OUTOKIVITOV.
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26.

27.

28.

29.

30.

31.

* 32.

T eidovg mocodTTA (Y100 TAPASELY AL, PKOG, TUKVOTNTA K.A.T.), dgiyvouv ot
0 KAT® LETPNOELS;

a. 8 ns €. 500K
B. 3,4 kg/L ot. 3 mm’
y. 4,2 nm €.27°C

5.412 km® 1. 410 mg

No avtiotoyicete To GOUPOAN LE TOVG COGTOVG APIOLOVG KOl LOVADES:
a. ! 1. 5 mol

B.T 2.7,8 g/cm3
v. 1 3.298 K
d.m 4.2m

eV 5.4L

oT. p 6.10 kg

"Eva vypo Bpébnke pe ™ BonBeta tov Luyol ot éxet ndla 22 g kou pe ) Po-
Nnbewa oykopeTptkov KLAIVOpoL 6Tt £xel dyko 20 mL. H mukvontd tov vypol
etvau:

a. 4,4 g/mL

B. 1,1 g/mL
y. 2 g/mL

AwréEte T oot andvrnon divoviag Kamowo eERyno.

To dropo tov vVOpoydvov £xet aktiva ion pe 0,12 nm. YnoBétovrag ot Exet
GOOIPIKO GYNHa, 0 OYKOG TOV 6€ m” givat:
o.8,0-10™"°

B.4,5-10%
v.7,2-107°
5.02m’

IMoteg amod Tig To KAT® TPOTAGELG Eival cOGTEG (X) Kot Toteg givat AovOaope-
veg (A);

a.to 1 g éyer 6yxo 1 mL

B. 7o 1 nm eivon 10 A

v. M pérpnon g patog yiveton e v tpoyoida

5.701cm’ o1dnpov &yet idro nala pe 1 cm’ apyiov

€. M TukvoT T TOL 0&VLYOVOL EEapTdTal amd T Beppokpacia.

Mia opaipo and arovpivio Exet palo m Kot 0yKo V kot 610 E0OTEPIKO TG pia
Koot To 6yKov V. H mukvotnTo Tov adovpviov divetal amd t oyxéon:

m m m
wp=—, PBp=mV, y.p= , &
P=7 B.p Y PEL P

Av 1 TOKVOTNTO TOVL OTHOCPALPIKOD aépa o€ cuvnin mieon kat otovg 25 °C
etvan 1,19 g/dm3, 660 Luyilel o aépog mov yepilet éva dmpdtio daotdoemv
8,5m, 13,5 m kou 2,8 m;
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* 33.

34.

* 35.

* 36.

O vopapyvpog Exet Tokvotnta p = 13,594 g/mL otovg 25 °C.'Evag koAvdpikdg
ocwMvag dtapétpov 8,00 mm yepiler pe Hg péypig vyovug 78,3 cm. Ilow giva
N nala Tov VEPAPYLPOL GTO COANVA 6T Beppokpacio avTN;

To «Op1o EMPLAAKNGH Y10 TNV TEPLEKTIKOTNTA TOV 0épa. TG ABvag og d10-
&eido tov almtov chuemvo pe tig ovaxkowvmoelg tov ITEPITA eivor 200 pg/
cm’. No. EKQPAGETE TNV TEPIEKTIKOTNTA OVTH OE g/mz, g/dm3, mg/dm3 (f ppm)
Ko g/cm3.

Ot avdykes o€ vepd TOV KATOIK®OV TOV AgKavomediov g ATtikng eivan mepi-
. 3 ’ . ’
mov 300 ekatoppdpla m” etnoing (365 nuépeg). Av ot KATOKOL TOL AeKavoTEe-
’ s 6 ’ , , r ’ r
dtov givar 4 - 10, moca L vepol avtictoryodv avda kértouo nuepncing;

H péon axtiva g yng givar 6.340 km ko  pala g eivon 6,59-10*' tovoL.
[Mow etvo n péon mokvotnTd ™C;

Aouikad couariola ving (Atoua - Mopia. - Iovra)

Aoun Atopoo

Arouixog ap1Buog - Malixos apiBuos - Ieororna.

37.

38.

39.

40.

Me dedopévo 0Tt 10 YAmdplo Ppioketal ot OO HE TN HLOPON WYHOTOG TOV
dV0 160TOT®V f;C Ko :f; C, evd 0 v3pOYOVO LE TN LOPPY TPIDV 1GOTOTMY
}H, le, ?H, vo. e&etdoete mooa £idn popiov H,, mdoa £idn popiov Cl, ot
noca idn popiov HCI vrapyouv.

Eivatl 60ot6 va modpe 0Tt SopKES LOVADEG OAMV TOV YNUIKOV EVOGEMV £Vl
TaL popaL M Oyt Ko yloTi;

No courAnpdoeTe TIC TPOTAGELS:
0. ATOUO EVOL.....cnen..en.

B. Mépuo eivart................

v. Iov glvat................

5. Atopukdc aptBpog evog................
€. Malwcog aptOpoc evog................

ot1. [oétoma ovopdovral Ta ATOUA TO OTOTd................

To pkpdtepo copatido HVANG Tov pumopel va vdpyet o€ eledBepn Katdotaon
Kat va. dratnpet Tig 110t TES TG ovGiag otV ool avrket etvat:
a. T0 dtopo

B. T0 poplo
Y. 10 16V
3. T0 NAEKTPOVIO

€. TO TPOTOVIO

BAZIKEX ENNOIEZ: AZKHXEIX 31
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534,76 g

200 g/m*- 0,2 g/dm? -
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41.

42.

43.

44.

45.

46.

47.

No cvvdvacete Tovg 0plBROVS LLE TA OVTIGTOLYO YPALLLLOTOL:

Xnuko ototyeio Atopkdtnta

1. vdpoydvo a. 1

2. M0 B.2

3. 6lov v.3

4. atpdg odnpov 5.4

5. woPOpOg €. TEPLGGOTEPO OO pia
6. Ogio

7. Y dpro

No yopaktnpicete pe X T1g TOPAKATO TPOTAGELS oV €lval GOOTEG Kot pe A av
eivor AavBacpéveg:

a. H aropkota tov CO, givon 3.

B. H atopkdTnTo TOU ?;C gtvon 17.

v. H atopucotnta tov P givon 4.

4. H atopucotnta tov O givon 8.

T ekppalet o apBuog mov divetar oto TéA0g Kabe AavOaouévne TpodTaonc;

To avidv tov yhopiov mepiéyet 18 nhektpdvia kar 20 verpdvia. O palikodg tov
apBpog Oa givat:
.20 B.37 v.38 4.35

Na dwadéEete ) cmot andvinon oty ékepacn: «H tavtdmta evog atdpov
givaiL...»

a. 0 pofkdc Tov apdpog

B. 0 apBpOg TV VETPOVI®DY TOL TVPN VA

Y. 0 apBUOG TOV NAEKTPOVIOV OV €)EL

4. 0 atopukds aptBpog

€. 1] ATOUIKOTNTA TOV.

Na doAéEete T 00T 0o TIG TOPUKAT® TPoTacels: «O atopkds apBpog
exppalet...»

.. TO NAEKTPIKO POPTIO TOL TLPVA

B. Tov apBpd T@v vetpovimy Tov Tupnva

Y. TOV 0plBpd TOV NAEKTPOVIOV EVOG LOVOUTOUIKOD 1OVTOG

5. Tov 0pBpd TV TPpOTOVI®V GTOV TUPNVA KABE 0TéHOL EVOC GTOLYEIOV

€. Tov apliud Tmv voukieovimv 6Tov mupiva vog atdLov.

"Eva povoatopkd 16v pe Betikd goptio +2 mpokvntet and Eva ATopo OTov...
a. amoPfariel dVO NAEKTPOVIA

B. TpochaPet dVo nAekTpoOVIa

¥. Tpocrafel 600 TpTOHVIO,

5. amoPdArel 500 veTpovia

€. TPoGAGPet dvo veTpova.
[oca mpwtdvia, verpdvia Kot NAEKTPOVIO Tepléyel Kabéva omd Ta emdueva
dropo:

27 l4ng 23577 56 207
AL 5N, U, ScFe, ", Pb

32



* 48.

49.

50.

51.

52.

* 53.

54.

[Moco mpwtdvia, VETpdVia Kol NAEKTPOVIL TEPIEXEL Kabéva and Ta emdueva
fo 2T A3 39t 35y 32Q2-
wvta: AT, K, 5CT,1S7.

O palikog apBuog otoreiov X etvar 39. Av divetatl 61t o apBudc tov ve-
TPOVI®V GTOV TTLPNVA TOL gival PEYOADTEPOG KOTA Eval amd TOV aplpd TV
mpwtoviev, va Ppeite Tov atopkd apBpd tov ctotyeiov.

To povidio (Rb) éxet atopkd apBud 37. Na Bpeite tov palucd apBud ekei-
VoL TOV 160TdTOV TOL PoVPLdiov, GTOV VPN VA TOL OToloL TEPLEXOVTAL 9 Ve-
TPOVIO TEPLGTOTEPA OO TAL TPMTOHVLAL.

O mapaxdre mivakog divel Toug aptBptodc NAEKTpOvinY, TPOTOVIOY Kot VETPO-
viov o€ dtopa 1 vta evog aplBpov ctotyeiwv. Na amavtioete ota

a. [Tow amd ta Tapakdto eival ovdétepa;

B. ITow eivar popticpuéva BeTikd;

v. ow givar popticuéva apvnTikd;

Atopo M v A B r A E
ApBuog e 5 10 28 36 5
Ap1Budg p 5 7 30 35 5
ApBuodc n 5 36 46 6 10
No GUUTANPOCETE TOV TOPUKAT® TIVOKQL:
Yrovyeio Yvpfoiro VA A e p n
Kdaiwo 19 19
Ihdwo 127 53
Ydpapyvpog 80 122
Biopovdio 209 83
16v acBeotiov 40 18
[6v yhmpiov 37 18
Néo 10 20

Xpnowonowdvtag tov mivoka 1.4 (cek. 14) yio ™ pala tov Tpmtoviov Kot
, . . , , -15 . .
deyopevol 0t N dapetpos Tov givar 1-107 " m, va voloyiceTe TV TUKVOTITA

€VOG TPpOTOVIOL G€ g/cm’.

To dgutéplo KoL TO TPiTIO €ivol TO. OVOOTA TOV dGBNKOV OTO 1GATOTO. TOV
VOPOYOHVOL TTOV EYOVV AVTIGTOIYMG VAl KOt dVO VETPOVIA GTOV TVPHVA TOVG.

a. Na ypayete to TAnpeg ynukd cOUPOAO Yo TO SELTEPLO KL TO TPITLO.
B. No meprypdyete 11 OLOLOTNTEG KOt TG S10pOpES LETAED EVOG 0TOUOL dgv-
Teplov Kot EVOG ATOLOL TPLTiov.
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Karaotaoceis s 'Ying
Io16thteg ™g 'Ying

Dooixad ko Xnuikd Parvouesva

55. No ava@épete Eva puoIKo Ko £V, YNIKO QOIVOLEVO TOVL TOPATPNCOTE KOTE
™ S1dpopn Gag 0o TO OTiTL 6TO GYoAEl0 Kot va ENYNOETE YI0TL TO PavOuE-
VO 0VTO £ival QUOIKO 1 YNULKO.

56. Katd v mpaypatonoinon opiopévey yNUKOV QOIVOLEVOV EANTTOVETOL 1|
ECMTEPIKN EVEPYELNL TOV CLUGTNLATOS GTO OTOI0 EKONAMVETAL OVTO, LLE OMOTE-
Aeopa va elevbepmveton evépyeta. No Teptypayete VO TEPITTMOGELS TETOLOV
POVOLLEVOV KATA TIG OTTOLEG YIVETOL EKLETAAAEVGON TNG EVEPYELLS QUTHG.

57. Na dwoete amd o eLOIKN WO1OTNTA, T.)Y. PVOIKN KATAGTOo, onueio TEng,
TUKVOTNTO, NAEKTPIKT OYOYILOTNTO, Yo KAOE pia amd TIg TOPaKAT® OVGIES: .
vepo, B. Chyapn, Y. VOPAPYLPOG, §. XAAKOS, €. 0EVYOVO, OT. YADPLOVYO VATPLO,
€. Xpvoac.

58. Ti petofarietor KOTA TV TPOYUATOTOINOT KAOE YMUKOD QOIVOUEVOL;

59. Noa yopoktnpicete T0 TOPOKATO POIVOLEVE MG GUCTKA 1) YT LKA
a. M kavom tov avBpaka
B. T0 chmopa gvog uMiov
Y. TO GTEYVOUL TNG PTOYIAG AdY® eEATIIONG TOV OLOADTN
5. 1 e€aépmon Tov vepow

&. n avtidpaon petatd tov ) C xat tov lgO npog oynuaticpd CO,.

60. TTowo and ta mapoakdto eovopeva ivar ynuko;
a. 1 01dAvoT| ToL AAATION 6TO VEPO
B. n e€dtion Tov owvomvedOTOG
v. M €€qyvaon tov wdiov

4. 10 Eiviopa 670 YaAo.

61. Katd v mpaypotonoinon ke puotkod pavopévou petafdileton
. 1 6VOTACT TOV COUATOV TOL CLUUETEYOVY G’ AVTO
B. 1 ovvolkn| pale TOV GLGTALOTOG
Y. pilo TOLAGYLIOTOV OO TIG LOPPEG EVEPYELNG TOV GUOTNLOTOG

d. 0L 1OTNTEG TOV COUATOV TOL PUETEXOLY G~ OTO.

62. Na Ppeite ) oo™ amdvinon:
Orav 10 owdnvevpa (C,H,OH) e€atpiCetan,
a. dnpovpyovvtat véa Lopia
B. drwomdvTat To dtopa Tov 0&uydvov
Y. TOL LOPLOL TAPOLEVOLY QUETARANTO
4. T poOpLoL Ktvovvtal Arydtepo omd Tpv

€. TO LLOPLO S10OTATOL GTO, GUGTATIKG TOV.
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63.

64.

65.

66.

67.

Noa Bpeite T coot) andvinon:

Ta pdpia tov vepol KvovvTal o YpIyopa.:
0. GTN OTEPEA KOTAGTAOT (TAYOS)

B. omVv aépra katdotacn (vdpatpotl)

Y. GTNV VYPN KOTACTACN

4. 10 1010 6” OAEG TIC KATAOGTAGELG.

No petatpéyete Tig mo Kato Beppokpaoieg oe K.

a. 113°C, to onpeio ™méng tov Beiov

B. 37°C, n kavovikn BeploKpacio TOL COUATOS TOL AvEpmTOV
v. 357°C, 10 onpeio Bpacpod Tov vépapydPoL

No petatpéyete Ti¢ o kdto Beppokpacieg og faduovg Keloiov:
a. 77 K, 10 onpeio Bpacuod tov vypod aldtov

B. 4,2 K, to onpeio Bpacpod tov vypod niiov

v. 601 K, 10 onpeio TENG T00 poAvdov

YtV mopeia TG TPooTAOELOG Yol TO YUPAKTNPIOHO LG OVGTNG, £VOG YNUKOS

Kévet Tig axdAovBeg mapaTnpNoELS:

e H ovoia sivat éva apyvporevko yoaAlotepd HETAAAO.

e Trketan otovg 649 °Crat Bpaletl otovg 1105°C

e H mukvdtrd g otovg 20 °Cetvon 1,738 g/cms.

e H ovoia xaiyetal otov aépa mapdyovtag Eva VTovo AoTpo Poc.

® AvTidpd pe To YADPo divovtag Eva e0BpavcTo Aompo oTEPED.

e H ovcia pnopei va dwopepiodei oe Todd Aemtd ¢OAAQL.

e Eivot kaddg aywydg Tov NAEKTPIoUOV.

e [Towa amd o o TAV® YOPOKTNPLOTIKG EIVOL QUOIKEG KOl TTOL0L YNIKES 101~
otNtEC;

Na swaBdoete Ty axoiovdn meprypagn Tov otoyeiov Bpopiov (Br)) kot dei&-

TE TOLEG &Vl PUOIKEG KOl TTOLES YNLUKES WOLOTNTEG.

e To Bpdpuo gival éva kaotavépudpo vypo.

® Bpdlel otovg 58,9 °C xan mnlet otovg -7,2°C.

e H mukvotto tov vypov otovg 20°C givan 3,12 g/mL.

e To vypo Ppdpto gbkora dafpdvel To LETOAAQ.

e Avtidpd toybTota e To apyidio divovtag Bpopovyo apyiiio.
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68. No copminpmoete cmoTE TV TEAEVTAIN GTHAN TOV TIVOKO.

o | ewre | epre | o
AocPéoTtio 850 1487
ITvpitio 1410 2970
Pevdapyvpog 420 907
Nepo 0 100
Bev{olo 5,5 80,1
O&d 0&v 16,6 118
Bpowo ) 58,9
Ta&wvounon tng 'Ying

Aralvpara - Aiaivtotnro

69. Na doAéEete TN coOGTH OTAVTINGON:
To alatovepo givar piypa, o0t

a. &xel pala ion pe to dOpoicpo TV paldv TOV CLGTOTIKOV TOV

B. pmopel va daympiotel 6T0 GLGTOTIKE TOL e EEATIOT TOV VEPOD
Y. &Y€l TUKVOTNTA LEYOADTEPT] TOL VEPOD

. Bploketal o€ VYPN PLGIKN KOTAGTOOT|, OTWOS TO VEPO.

70. Xe moteg amod TIG TOPOUKATO TEPITTOCELS O Oa oynuaTicbel piypa;
a. Katd v tpocinkn Layapng oto vepd
B. Katd Vv mpoohnin vepol o AAdt
v. KoTd Vv avapelEn {eotov pe kpvo vepd
4. KOTA TO EMLPOAVELOKO CKODPLAGHLO TOV GLOTPOV
€. katd ™ vobeia tng Beviivng e vepo.

71. Towo amd TIg TOPUKAT® OIOTNTES TOV AVOPEPOVTAL GTO OMOYEVN UiyHoTo deV
oYVEL
a. ' Exovv petafinti mokvotmra, Tov eaptdtot amd TV avoroyia e TNV omoia
OVOUTYTN KOV TO GUGTOTIKO TOVG.
. "Exovv 1010 mukvotnto g 6Aa To onpeio e pdlog Toug.
v. H moicvottd Toug isovtan pe 10 40potsa Tmv TuKVOTHTOV TMV GUCTATIKOV
TOUC.

72. Noa ypayete TOEG OO TIG TOPUKATM WOIOTNTEG AVOPEPOVTOL OTO. LLIYLLOTO KOl
TOLEG OTIG YNIUKEG EVDGELS:

a. Exovv kaBopiopévn cdotaon.

B. Atatnpodv Tig 1810TNTES TOV GVGTATIKMY TOVG,.

v. Mmopei va. amotelodvTot and ToAAES PACELS.

5. Mmopovv va, 1oy ®PLoToVV GE TAOVGTEPH COHATO LLE PLGIKES PeBOSOLC.
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73. Na avanto&ete Tpelg TOVAGYIOTOV SL0QOPEG UETOED LYHATOV KOl YNUKOV

74.

75.

76.

77.

EVDOEDV.

No CUUTANPDOOETE TIC TAPAKAT® TPOTACELG:
a. KaBapn ovsia givat ..............

B. Miypa givat ..............

v. Opoyevég piypa givat ..............

0. Etepoyevég piypa etvat ..............

€. Xtoyelo evat ..............

ot. Xnuikr évoon etvon

No katatdEete To TopaKET® VAIKE 60 6TOXELD, YNLUKEG EVOGELS KOl UiYLOToL:
a. vepo, B. oidonpog, v. umipa, d. Coyapn, €. Kpaoi,
oT. atod, C. Oeio, n. y6ho, 0. aépag, . Beuxd o&v.

Me tov 6po kabapn ovcia, evvoolpue:
a. évo, ynuko6 otoyeio,

B. pio ynukn évoon,

v. KOO OpOYEVEG KOUUATL DANG TOL €xel pia kabopiopévn, otabepn ocboTAON
Kot €VOL YOPOKTIPLOTIKO KOl OTOKAEIOTIKO GUVOAO YNUIKDV KOl QUOIKOV
WTYTOV,

5. KGBe opyavikn Evoon).
No doAéEete T cwoth amdvtnon.

O atpoopalptkds aépag sivat:

a. éva piypa

B. éva opoyevég piypo

v. éva d1dAvpa

5. éva ddAvpa o&uydvov o alwto
€. OAOL TOL TOPATAVE®

Noa daAéEete T 6O amdvinon.

78. No copumAnp®OCETE TIG TOPUKAT®O TPOTUCELS:

o. AtdvtoétTnra pieg ovciog oOvopaleTat...............

B. H dwoivtotta pag ovsiog eEaptdral ond:

79. No copumAnp®CETE TIG MO KAT® TPOTAGELS:

a. Awdhopa Cayxopng 10% w/w onuaivet Ott......c..e.e....
B. Ardopa 1wdovyov kaAiov 4% w/v onpoivel OTt..................

v. Kpooi 11° (BaBudv) onuaivet 6tt..................

9. O aépag mepiéyet 20% kot’ oyko (v/v) 0&uydvo onpaivel OTL..................

80. Awdétovpe kopespévo didivpa CO, (S10&eidio Tov avOpaxa) Oeppokpaciog

2 °C. Av Begpudvoope to dtdAvpo avtd otovg 12 °C va e€etdoete:
a. av Oa petafindei n TeplekTikdTNTA TOV SIOAVUATOC KOt LE TTOlo TPOTO,
B. av to dtdAvpa tov 12 °C Ba givat Kopeopévo 1| akdpecTo.
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81.

82.

83.

84.

85.

* 86.

No dtaAé&ete moto amd TIg TAPAUKAT® TPOTAGELS EIVOL GOOTH:
H daivtomta tov AgCl 670 vepod givar Eva péyeBog mov ekppalet

o. TNV EAGYLOTN TOGOTITA TOV VEPOL OV UTOPEL VoL SIHAVGEL OPIGHEVT TOGO-
mrta AgCl

B.  pala o g tov AgCl mov mepiéyovrar o 100 mL Sroahdpatog

v. Vv eAdytom mocodtnta AgCl mov umopel va d1aivbel oe optopévn TocdTTA
vepPov

5. m péyom mocdto Tov AgCl Tov pmopei va dodvbel o€ opiopévn Toco-
™mro vepo.

e 180 g daAvpatog vdpo&eldiov Tov vatpiov mepEyovtal 9 g Kabapov vdpo-
Eediov Tov vatpiov. Na Bpeite v % wW/w meplekTikdTnTo TOL SAVLOTOS.

Ye 400 mL droivpatoc vdpoyrmpiov (VdpoyAwpkd 0£H) Teptéyovtat Stodvpeé-
va 12 g vdpoyropiov. Na Bpeite mv % w/v meplektikdmTo Tov dSteAdpaTog.

[Moca g kaBapob Beukod o&éog mepiéyovtat o€ 200 g droddpotog Bettkod 0&€og
TEPLEKTIKOTNTOG 4% W/W;

[Toca g kaBapov vitpikod o&éog mepiéyovratl o 400 mL dtoAdpoTog Vitpikon
o&éog meplektikdmTog 6% W/V;

Aiveton Kopeopévo dahvpa ovsiag X otovg 40 °C mov éxet pdlo 140 g. To
Stivpa avtd Yoyetor otovg 30 °C. And to didAvpa avtd Bo amoPfAnBodv :

a. 15 g ovolag

B. 5 g ovoiag

v. KaBoAov ovaia

5. 6N M mePlEYOUEVT] TOGOTITAL.

T ovpmepaivete yuo ) Von g Stahvpévng ovsiog; Na ddoete e&nynoeig pe
T Pondeta TG TaPaKAT® YPAPIKNG TOPEGTAGTG.
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ApastyproTnto

To ppm kot N «KOW1] AOYIKN»

Ot GLYKEVIPAOGELS TOV PUTOVIMOV GTNV 0POAOYia TV TEPIPAALOVTOLOY®OV EKPPA-
Covtol cuvNBME GE «UEPN GTO EKATOWLDOPLOY, parts per million, ppm. 'Etot, | ov-
ykévipwon 1 ppm eavepmdver v Tapovoia 1 «uépovey tov pumavt oe 1 000 000
«uépn» tov péoov. Ta uépn pmopel va eivar uépn Papovg m.y. g 1 uépn 6yKov.
‘Etot, m.y. avapépetar 611 0,2 ppm SO, otov oépo avéavel Tn OvnoipomTo Tov av-
Oponmv, 1 ppm eavoAng 6to vepod to Kabiotd ToEKo o€ Kamolo €101 YaptdV KAT.
Koo Ba eivar va €xet kaveig kdmoteg avaroyieg 6T0 HVAAO TOV Yo TO ppm Kot
TIG OVOAOYIEG QVTEC LUITOPEL VO TIC EYEL, OV TO HETOQEPEL GE GAND TTIO KaONUEPIVE

peyéom.

Ytov mopakdte mivako cag {nrteitat va Bpeite [ TL avTioTolyEl TO ppm GE:

Xpovog: 1 second o¢ ...... nuépeg

Xpnpao: 1 dpayun CE ...... dpoypeég

Amndotaon: 1 cm o¢ ...... pétpa

Tpoon: 1 xovtoAd ordTt (6 g) CE ...... Kg coldrta

Aydveg: 1 ehebbepn PBoAn oto basket ot ...... ayoves (Lecog 0pog
150 movTon)

Emoavewa: 1 m’ o¢ ...... oTpéUpLOTO

‘Oyxog: 1 Aitpo meTpérato CE ...... Bapéla teTpélano

Av ToALOTAQGIACETE TO, AmOTEAECUATA Gag el yiho TOTE Ool ExeTe Kot TV ekdvaL
TOV HEPOVG OTO SLGEKATOWLVPLO, PpPb.
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ATovTHOEIS 6TIC ACKI|OEIS TOALATANGS EMAOYNG KAl
ocWoTov AdBovg

23.
24.
27.

28.
29.
30.
31.
38.
40.
41.

42.
43.
44.
45.
46.
47.

48.

49.
50.
51.

1000
)

(a-4), (B-3), (v-1), (8-6), (&-5),
(ot-2)

B

Y

a:A, B, v:A, OA, €
3

oyt

B

(1-B), (2-a), (3-y), (4-0), (5-9), (6-
e), (7-B)

a:A, B:A, 7:Z, 0:A
p

3

3

[0

Al: 13,14,13

N: 7,77

U: 92, 143,92
Fe: 26,30,26

Pb: 82,125,82
AP 13,14, 10
K': 19,20, 18
Cl: 17,18, 18
S*: 16, 16, 18

19

83

ovdétepa: A, E, Z

54.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.

75.

76.
77.
81.

86

Oetca: T
apvntika: B, A

H

. 2
Agutépio:

H

Xnpwd: a, B, €

. 3
Tpito:

duvowa: v, 6

)

Y

Y

p

a: 386K, B: 310K, y: 630K

a: -196°C, B: -268,8°C, y: 328°C
katd oepd: O, O, O, X, X, O, ®
katd oepd: O, O, O, X, X

Ta tpio mpdTO GTEPE KO TOL TEC-
oepa enOLEVA glval VYPA

p

Y

Y

o€ YNk évoon: o o€ piypa: P,
Y, O

otoyeia: B, C

ANHKY Evoon: a, O, 1

plypo: v, €, o1, 1, 0

Y

€

S

. B, oteped
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IHEPIOAIKOX ITINAKAX
- AEXMOI

>

>

Ol 2TOXOlI

2710 TEAOG AUTAG TNG SIBAKTIKAG EVOTNTAG Ba TTPETTEI VO ITTOPEIG:

Na TTepIypd@eig Eva povTéAO (TTPOTUTTO) yia TO AToHO.

Na e€ioTopeic TNV €€EAIEN KABWG Kal TNV avAaykn Tagivounong Twv GTOIXEIWY
oToV TTEPIOBIKO TTiVAKAL.

Na replypdipeig To olyxpovo TepIodiko Trivaka. Na opilelg Ti eival opdda Kai
T TTEPiIod0G Kal va atrapiBueic autég. Na ava@épelg TTapadeiyaTa OToIxEIwY,
evTOTTICOVTOG TN B€0N TOUG OTOV TTEPIODIKS TTIVAKA.

Na avayvwpileig TNV apxr TTou SopEeiTal 0 GUYXPOVOog TTEPIOBIKOS TTIVOKAG KAl
va TN oUVOEEIG e TN AoyIKR TNG NAEKTPOVIOKNG dOunong Twv aréuwv. Kar’
ETTEKTAON VO GUVOEEIG TN XNMIKA CUPTTEPIPOPA £VOG OTOIXEIOU PE TN BEON TOU
OTOIXEIOU OTOV TTEPIOBIKO TTIVAKA.

Na opiCeig i gival xnUIKOG 0eOPAS Kal VO TAEIVOUEIG TOUG XNMIKOUG BETUOUG O€
katnyopieg. Na S1akpiveIg TIG SIapOPEG HETALU TOU OUOIOTTOAIKOU Kall IOVTIKOU
Oe0POU Kal va OUVOEEIS TIG DIOPOPEG AUTEG HE TIG AVTIOTOIXES 1010TNTEG TWV
OMOIOTTOAIKWV KaI IOVTIKWV EVWICEWV.

Na opiceig Ti ival apiBuég o&gidwang Kai va uttoAoyilelg Tov apiBuod ofgidwang
€VOG OTOIXEIOU O€ pIa €vwon.

Na ypa@eIg Toug NAEKTPOVIAKOUG TUTTOUG OPIGHEVWYV ATTAWV HOPIWV.

Na pIAGG kal va ypdeeig Tn YAWOooa TNG XNMHEIOG TV avopyavwy EVWOEWV.

MNMEPIOCAIKOZ MINAKAX 41

NEPIEXOMENA

2.1 HAektpoviakny dour Twv

ATOPWV
2.2 Katdragén Twv oToIXEiwV
(Meprodikég  Mivakag).

Xpnoipotnta Tou [lepio-
dIkou [Mivaka

2.3 eviKd yia TO XNUIKO O¢-
opoé - lMapdyovreg TTOU
KaBopifouv TN  XNUIKA
OUUTTEPIQPOPA TOU QTO-
pou. Eidn xnuikwv Aeg-
opwv (lovtikég - Opoio-
TTOAIKOG)

24 H yAwooa TnGg Xnuei-
aG. ApiBuog ogeidwong.
Fpagn XNUIKWV TUTTWV
Kal €l00ywyrR OTnV OvVo-
HoToAOyia TWV EVWOEWV.

EpwTtioeig - mpoAnuaTa

«lavra givar mapa moAU ev-
olapépov va BAémel Kaveic
va urraivel 1aén og uia pala
oedouévwy. To mePIOdIKG aU-
oTthua Arav utrépTarto mapd-
ocelyua térolag Taéng. »

«Kavévag pag dev  ptTopei
VO KATaAdBel TN CUPTTEPIPO-
pa evOG Hopiou PEXPIG OTOU
MaBel Tn doury Tou, OnAadn
10 péyeBOG, TO OXAUO Kal TN
@uoN Twv OECUWY TOU.

Ta TeAeutaia xpovia  €€ai-
PETEG TTEIPAMATIKEG TEXVIKEG
HOG €XOuv TTPOCGREPEl Eva
KOATATTANKTIKA peydAo apiBud
TTANPOPOPIWV OKPIBWG TTAVW
o’ auTd Ta BépaTta. H douAeid
NG Bewpiag eival va katatd-
&€l Kal va ouoTNUATOTIOINCEI
OAeG AUTEG TIG TTANPOGOPIES
Kal va euBabivel aTiG apxEg
TNG MOPIOKNG OPXITEKTOVIKAGY

C.A. COULSON



Xnuikég 6eaudg ava-
TrTUooeTal HETAEU aTo-
Mwyv, 6Tav n ouvdeon

TWV aTéuwWV ouvodeUeTal
ato £KAuC EVEPYEIOG N
TOuAGxIoTOV &€ XpeldleTal
TTOAAA evEpyEia yia va
yivel auth). O oxnuaTiouég
MIOG I0VTIKNG £€vwong,
o6mrwg 1o NaCl(s) amd
oTeped Na(s) kal agplo
Cl,(g) umopei va utrodiai-
peBei oTa €ENG £TTi EPOUG
oTadia. MNpwTa, TTPETTEl Va
oxXnuaTioTouVv Ta AToUa
Na, 6nAadn va oTrdcel 0
METOAAIKOG BETOG (EOW
XPEIAZeTaI EVEPYEIQ).
MeTd, va oxnuaTioTouv
Ta dropa Cl, dnAadn va
omdoel 0 8eaudg CI-Cl (ki
£0W XpeladeTal eVEPYEIQ).
Katétmiv, va @uyel éva
NAEKTPOVIO aTTO TA ATOUA
Na kal va oxnuaTioTouv
16vta Na* (xpeiadetan
evépyela yrI' autod). ‘Emerra,
va TTPocAN@OEei Eva nAe-
KTPOVIO a11é Ta dToua Cl
KAl VA gXNPaTIoTOUV 16VTa
CI" (eAeuBepwveTal Aiyn
evépyela). TEAoG, Ta 16VTa
Na" kai CI” cuvdéovTal
OTOV KPpUGTAAAO TOuG. H
EVEPYEIQ TTOU EAEUBEPW-
VETAI OTO TEAEUTAIO AUTO
BAua TpéTTel va @TdoEl va
KaAUwel 6Aa Ta TTponyou-
MEVA EVEPYEIOKA «EE0ON.
Al0QOPETIKA, O 10VTIKOG
0e0g6G gival adUvaTog.
2TNV TEPITITWAN OXN-
paTiopou Tou NaCl(s)
OUVOAIKG eAeUBEPWIVE-

Tal evépyela, dnAadn o
10VTIKOG OEGUOG 00NyEi

TO oUOTNUA OE XOUNAS-
TEPN EVEPYEIAKI OTABUN
OUVETTWG, O€ PHEYAAUTEPN
oT0aBePOTNTA.

o’ 0
o. ®°
[ ) .eo el
)
® o ®g00 | .o..
® 9 L]
e |/ . ) .. ®
e o <)
% ¢ e © ° @
ATtraiteiTal evépyeia Atraiteital evépyela  EAsuBepwvetal
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IHHEPIOAIKOX ITINAKAX
-AEXMOI

Ewayoym

210 TPOTO KEPAAOLO YVOPIGAUE TNV VAT GOV «OGCOGY, AmO HAKPLd, Lo~
KpookKomikd. Topa glvar dpa vo Stakpivovpe 10 «dEVIPOR», TN PacIkn
ONAadn pHovada Tov «dacovs-VANG». Kot avtd dev etvar dAro omd to
aTopo Kol To oTafepd GOUTAEYHO TV ATOU®V OV €ival TO udpro. Oa
€Leye KOVEIG OTL TO TTEPLEYOUEVO TOV KEPAANIOL TTOV akoAovOel Guvoyi-
Ceton oT1g AEEEIS 17 doun TG DANG.

Hekivd Aoutov KOVElC amd TN SO TOV ATONOV dVOVTOS TNV TPX-
™ Katd Bohr - Rutherford mpocéyyion tov TAavnTikov TpoTumou pe TIg
NAEKTPOVIOKES OTIPASEC KO TIG KATOVOUEG NAEKTPOVIOY G° avTéEG. Mnv
Eexvape OTL TPV OO TNV AVATTVE TNG KOUATOUNYAVIKHS TIOAA POVO-
UEVO UTTOPEGOY VO, PUNVELBODV LIE TIC NAEKTPOVIOKEG KATOVOUEG KOTA
Bohr ka1 ta nAektpdvia g eéwtarns otifadog.

2N GUVEXELN AVOPEPETAL 1] GTTOLOALOTEPT] 10MG EUUEST) ATOOEIEN
™G NAEKTPOVIOKNG OOUNG TV ATOUMV - OTOXEI®V, TOV €lval O TEpLo-
owog mivoxag. To 16T0pKd TG avaKAALYNG, TNG CLUTANP®ONG (Tov
elval iomg KON «OVOIKTN») KOt TNG EPUNVELNG TOV amOTEAOVV POCIKEG
YVOGELG Y10 TN SIUUOPP®OT] TNG YNUIKNG OKEYNG.

AxoAovBel 0 Kevipikdtepo BEpa 6T pEAETN TG YMUElNG, TOL
glval 1 amdvInom oTo BeUEAOKO EPATNIOL VIOTI KOl TOSG EVAOVOVTOL T
oroiyeio;, H amdvinon divetar otovg ynuikovs deouodvg. H Bewpia tmv
«OKTM» OlveEL P TPDTN TPOCEYYIOT| GTO YIOTI, KOl Ol HAEKTPIKNGC POONS
OVVOUELS ATOVTO GTO TAOG. AVVANEIS TOL 001YOVV GT dnpovpyio EvOg
oTafePOD Kol UIKPNG EVEPYEWNG CLYKPOTAMATOC (TT.y. uopto). Ta &lon
TOV JeoU®V KAl Ol 10L0THTES TOV TO €I00G TOV JEGUOV EMPAALEL OTIC
EVAOOELC, TPEMEL va. etvan €val amd Ta KeEVIPIKA onueio Tng cvlntnong.
Inuovtikd emiong sivol vo pmopet kavelg vo poPAéyet to €idog tov
AMUKoD deopo® Tov Bo, TpokvYEL e BAomn KATOW YOPOKTNPIOTIKG TMV
GLVOEOUEVMV ATOUM®V.

To xepdiato KAeivel pe pio epappoyn o Eleye kaveig T nAe-
KTpoviakng Bempiog, mov givar n ypapr| TV yyuukav torwyv. H niektpo-
viokn Bewpio TpoPAETEL Y. OV £VOL ATOLO VOTPIOL EVAOVETOL E £Vl ATO-
po yAwpiov. Iog dpmg avtd petaepaleTor 6T YpoENR TOL THTOV TOV
xroprovyov vazpiov (NaCl); Tati ypagovpe H,O kot 6yt HO,; Ilog ot
N EVOTIKI] IKAVOTHTO TV GTOLYEL®Y - KATO TOAOLOTEPT] EKPPOOT] - EKQPAL-
Cetar ko fonBd otV avaypoapr| TOV YNIUKOV TOTOV TOV EVOGEDV, Y-
pig TV avdykn avaeopds NAEKTPOVIK®OV doudmv; ‘Etot, pe toug apifuoivs
o&elowans N YAdooo g ynueiog omoktd v «opboypapion Tne...
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2.1 Hiektpoviki) oopun TV aTOP®Y

"Eva a0 povtélo Y10 To dTopo

Mnyv Egyvdipe 6Tt Ta mhvta amotedovvral and dropa. Eva koppdtt pétaiio
M évoig KOKKOG 0ATION 1] Lo 6ToyOVOL VEPOL dEV Etvat Tapd 6TolBayHéva
dropa dotaypéva e TETO10 TPOTO, MGTE VO, TPOILAYPAPOVY LE EVAL LLO-
VadIKd TPOTO TIC 110TNTES TOV KAOE cOUATOS. [t avTd Kot TO EVILAPEPOV
Yo T SlEPELVN G TOV ATOUOV £XEL PEtvEL OUEIMTO £ KO YIMADES YPO-
via, o TNV emoyn Tov Anuokpirov péypt onuepa. Ta BpaPeio Nopmer
nuetag 1998, apopovoay yia pio akOpo Gopd T LEAETN TNG OLTOMKNG
dopng. Ot ovyypoveg AVTIAMYELS YOP® amtd TO GTopo eival facioUEVES OTIG
apY£EG TGS KPOVTOUNYOVIKNG, LG UNYOVIKNG QTIOLYUEVTG OTO LETPOL TOV
ATELPOEALAYLOTOV KOGLOL TV ATOU®V. OU®S, 01 AVTIANYELS 0VTEG £XOVV
pio TOAVTAOKOTN T TOL HVGKOAN KOULA POPA LTOPEl Vo TopakoAovdncet
QKOO KOl O E101KOG.

Mia woAd amhn oV GYETIKA e TO dTopo, Eemepacévn BEPara
onuepa, pog £xet 0cmoet o Bohr, eumvevouévog amd ) Papdtnra Kot adt-
0mOlOVTOG TO TEWPOpATIKG dedopéva tov Rutherford yio v avakdiv-
ym tov mopnva. To atopukd TpodTLTo Tov Bohr amotelel pia piviatovpa
TAOVNTIKOV cuoTipatoc. To dtopo amotedeitol amd TOV TLPTVA, TOV
TEPLEYEL TOL OETIKA POPTICUEVO TPMTOVLO, KOl TOL OVOETEPA VETPOVLQ. XTOV
TupNva gival TPAKTIKA GLYKEVTPOUEVT 1) Ao Tov atdpov. [Hpw amd tov
TLPNVO KOl GE OPKETE PEYAAEG AMOCTAGELG KIVOUVTOL GE Kabopiouéves
(emiTpentég) Tpoy1Es 1o NAeKTpOVIO. Ta nhexTpovia Tov KvoHvTol 6TV
id1a mepimov amdoTaon omd Tov mupnva Ape 6Tl Bpickovtal otny i1
oTifidoa i pLo1o i evepysilaxiy oTdOun.

N -

2XHMA 2.1 To TAavnTIKO aTOUIKO JOVTEAO

Otav T dropa dev glval o€ 01€yEPOT, TA NAEKTPOVIE TOVS KATOVELOVTOL
o€ entd 10 oAb otPddeg, Tig K, L, M, N, O, P, kou Q. Ké&be otifada
yopoaktnpileror and Evav apdpod wov cvpfolriletar pe n kot ovoudleTot
KVpLog Kpavtikég aprOpoc.
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FANHNIKH AHMOKPATIA
O Anuokpitog (460-370 1r.X)
dleTUTTWOE TNV dtrown Ot n
UAn atroTeAgiTal atrd oAU yi-
Kpa owpartidla Tou dev PTTo-
pouv va diaipeBolv o GAAa
atrAovoTepa. Ta owpaTidia
auTd ovouaoe ardpoug (aro-
pa).

NJELS BOMRS ATOMTEORI
1913:19630 _

s E.‘
DANMARK '

N. Bohr (1885-1965).

AavOg QUOIKOG dIETENETE OI-
€UBUVTAG OTO IVOTITOUTO BEW-
PNTIKNAG QUOIKAG oTnV Kotrey-
xayn. TiuRénke pe 1o Bpafeio
NopTteA @uoiknig 1o 1922 yia
v Bewpia Tou TTEPI KPAVTI-
OMEVWYV (KOBOPITHEVWYV) NAE-
KTPOVIKWY TPOXIWV.

Eixe el yia Tov 200 aiwva:
«Z€ OAn TNV I0TOPIO TWV ETTI-
OTNUWY Ogv UTTAPXEl GAAN
TTEPIOdOG avTiaTOIXN TOU al-
wva pag, 0trou n e€epelivnon
TOU KOGHOU TWV OTOUWY ATAV
n omopxn TEPAOTIWV €EEAI-
gewv. QoTo00, KABE augnon
TWV YVWOEWV oG Kal TNG OU-
VOPAG MOG QuEAveEl QUTOPA-
TWG TNV €UBUVN HaGY.



Mo n =1 éovpe v TAnciéotepn Tpog Tov Tupnva otidda, v K, yio
n =2 &govpe ™ otPdda L, kAt. Oco anopokpuvopaote omd Tov Tupnva,
1660 av&avetor n evepyslakn otdbun g otifadag. Aniadn,

E <E <Ey< ..

To epdTNHO TOVL TOAAEG POPEG TiBETON Elva TOLO OTOpIKO TPOHTLTTO
Ba mpénel va akorovBnoovpe; H andvinon oto epodtnua avtd etval 0t
eaptarat... E€aptdton and ) ypnon mov kavovpe. ['a mopdadetypa, oto
mAaioto g VANG TG A" Avkeiov to povtého Tov Bohr gtével. EEdAlov
N atopkn Oewpio tov Dalton, Tapd v amAdTTd TG, KATEXEL KLpiapYN
0¢on, kaBmg amotelel T Pdon TOV SOPOP®Y YNUKOV VITOAOYIGUOV
(TPOGOOPIGOT GYETIKMOV ATOUIKMV, LOPLOKDOV LoLDV, GTOTYELOUETPIKOL
VROAOYIGHO1, KAT.) TOV Biyovion 610 KePdAato 4. Xt Bempia avt (ato-
k] Ocopia Tov Dalton) eotidotnray ot ynuikol Tov 19°” cudva yia va
O1KOOOUTCOVV TN YNMUIKT] ETIGTAUN.

Katavop) niektpoviov o€ oTifdoeg

Mo ™ ddtaén tov niektpoviov og oTIPAdES (MAEKTPOVIOKT dOUT|) 0KO-
AovBovpe Tovg e&Ng Kavoveg:

1. O uéyperos apiBuos nicktpoviwy tov unopei va mdpet kabe pio amod
TIG TE0GEPLS TPDTEG OTIPAOEG diveTaL atd TOV TOHTTO 2n%, 6mov n 0 KOPLOG
KBovTikog apfpodg, oniadn o aptBpog g otifadas. 'Etoin K pmopel va
napel £og 2 niextpovia, 1 L g 8 nhextpovia, n M €wng 18 nhektpovia
kot N €émg 32 nAekTpovia.

2. H tekevtaio otifddo 0mo10udToTe 0TOLOL €V UTOPEL VAL £XE1 TEPIC-
oo6tepa and 8 nhektpdvia. Extog av eivar n K mov copminpoveran pe 2
NAEKTPOVLOL.

3. H mpoteievtaio otifdda dev pmopel va mepiéyel meptocotepa amod 18
nAeKTpOVIO, aALG 00TE Ko Aryotepa amd 8. Extoc av eivaln K mov et
TO OV 2.

Me Bdon tovg Topamdve Kovoveg, WITOPOVLE Vo fPOVIE TNV KATOVOUN
TV Niektpovimv ota 20 Tpmta otoryeia, (aTtopkog optBpdg 1-20), 6mmg
eatvetal otov [ivaxa 2.1.

Hopddsrypa 2.1

Noa katavepun8ovv ta 19 niektpdévia tov atdpov tov kariov (K) oe
oTIBAdEG.

AYZH

[Mpota cupmAnpavetorn otifdda K pe 2 nAextpdvia kot 6T cuvEXELL
n otpdoa L pe 8 niektpovia. Amopévouvv 9 nAektpovia. H katavoun
OLmG 2,8,9 dev vrakovel 6TOV Kavova, «n eEmtepikn| oTifdda de pmopet
va €xel TePLocOTEPQ 0O 8 NAeKTPOVIOY. ETo1, N nAekTpoviakt doun
Tov KaAiov yiveton (2,8,8,1).
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Ta Bacikd onueia TG arto-
MIKAG Btwpiag Tou Dalton
eivai:

- O1 kaBapég ouaiég (aToIXEI
N XNMIKEG EVWOEIG) OTTOTE-
Aouvtal atmd WIKPOOKOTTIKG,
adpata Kal adlaipeETa CWHO-
TidIO, Ta GTOMA.

-Ta dropa Tou idlou oToIXEIOU
eival opola. Atopa d1aPopETI-
KWV OTOIXEIWV BIAPEPOUV WG
TTPOG TO BAPOG TOUG.

-Ta dtopa Twv OTOIXEIWV
ouvdudlovTal HETAEU TOUG PE
atAég avadoyieg (Tr.x. 1:1,
1:2, 1:3), woTe va oxnuari-
OOUV XNMIKEG EVWOEIG (OTOI-
XEIOPETPIO XNUIKWV EVWOE-
wv).



Epappoy
No Bpebel kar va epunvevbei n nhektpoviaxn dourn tov ,Cl

MINAKAZ 2.1 Katavour nAekTpoviwv o€ aTIBAdEG,
OTO OTOIXEIQ YE aTOMIKG apIBud Z =1-20

otolyeio

1 H V3POYOVO 1

2 | He nAo 2

3 Li ABro 2 1

4 | Be pnpdriio 2 2

5 B Bopro 2 3

6 C avOpaxag 2 4

7 N amto 2 5

8 (0] o&vydvo 2 6

9 F 0Bop1o 2 7

10 | Ne V€O 2 8

11 | Na vaTplo 2 8 1
12 | Mg  poyvhowo 2 8 2
13 | Al apyidio 2 8 3
14 | Si mopitio 2 8 4
15| P POGPopog | 2 8 5
16 Oeio 2 8 6
17 | Cl YADPLO 2 8 7
18 | Ar apyo 2 8 8
19| K KAGA0 2 8 8 1
20 | Ca  acPéotio 2 8 8 2

00006000689

Na Mg Al Si P S Cl Ar

ZXHMA 2.2 AiaypappaTikr aTTEIKGVION TNG KATAVOUAG TWV NAEKTPOVIWY O€ OTIBAdES
(pAo10Ug). H nAekTpoviakr) dopr| Twv atépwy, OTTwG QaiveTal 0TO OXAHA, EUPaAVIlEl
MIa TTEPIOBIKOTNTA N OTToia TENIKG EKPPACETAI OTOV TTEPIOBIKO TTIVAKA.
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To aTOMIKO TTPOTUTTO TOU
Rutherford: n paca tou aré-
MOu €ival CUYKEVTPWUEVN OE
éva TTOAU MIKPO XWEO, ToV
Tupfva. Ta nAekTpovia digu-
BeTouvTal yUpw a1 TOV TTU-
priva Je akaBopIoTo TPATTO.

To aTOMIKO TTPOTUTTO TOU
Bohr: 2’ avtiBeon ue 10 aoTa-
0¢g mpdTUTTO Tou Rutherford,
Ta nNAEKTPOVIO KIVOUVTOl OFE
KaBoplouéveg  (ETITPETTTEG)
TpoxIEG. H 18€a Tng emiTpe-
TITAG TPOXIAG KOl KT ETTEKTA-
on TG NAEKTPOVIOKAG OTIRA-
0ag (i @Aoiov) BaaileTal OTIG
avTINqyelg Tou Bohr.

Eikoviky Trapoucioon Twv
NAEKTPOVIOKWY OTIBAdWYV 1
PAOIWV.



2.2 Katdrotn tov etoyysiov (Ieprodwog Iivaxag)
Xpnowomra tov [eprodwov Iivaka

Ileprodikog Iivaxkag Tov otoryeiov

O meprodkog mivakog elvor avopeiofinro pio amd TG GTovdutdTEPES
évvoteg g ynpeiag. Arotedel amddeEn Ot To yMkd ototyeia dev &i-
vat £€va, GLVOVOVLAEL A OVGLOV, OAAG aVTIOETA TO GTOLKEIN EKONADVOLV
YEVIKES TAGELS KOl GLUYKPOTOVV OIKOYEVELEG [LE TAPATANGLES 1010TNTEG. H
YVOGN TOL TEPLOSIKOV TTivako gival omapaitntn 6’ ekeivov mov BENeL va
KOTOVONGEL TOV KOGLLO, VO, OEL TOV TPOTO LLE TOV OT010 £XEL KATACKELOOTEL
amo Tovg OepeMmoELg Sopkovg AIBoVE TNG YNUELOS, TO YNUIKE GTOtE L.

O onpepvog meplodikdg mivakag lval amoTELEGIO TOALDY TPO-
onafeiov. A&ilel va avapepbovpe 6Ny Tpoomddeia Tov AyyAov ynHKo
Newlands, o omoiog 101864 npotetve va ta&tvounBovv ta ototyeio katd
oktapes. H faon yro v ta&vouncn tov ftav 1 mapotipnon OtL, ov o
otoyeia KatatayHovv Katd avavopevn oxetikn otopkn palo (atopkd
Bépoc), kabe 6yd00 aTotyeio mapovctilel avaAoYES IO10TNTES UE TO TPATO.
Kd&Be dydoo otoryeio oniadn mapovsialet piov appovia, kKdvovtag £Tct
&vay oY TOPOAANAGUO LE TN LOVOTKT KAIHOKA (OpHOVIKEG OYECELG
napovctdlovtot kaOe oxtd Ppata). Tov 610 ¥podvo, To 1864, o I'eppavog
Meyer £de1&e OTL LTTAPYEL [io TEPLOSIKT GYEON HETAED TOV IOI0THTOV TOV
OTOU(EL®MV T.X. TOVL OTOUIKOV OYKOL KOl TNG GYXETIKNG ATOMKNG LAlog.

[ToAv o pakpid, otnv Ayio [Tetpodmodn, v id1a emoyn o Po-
600G ynuKog Mendeleev emikévipwaoe TV Tpocoyr| Tov 6to BEpa g ov-
YKPOTNONG TOL TEPLOSIKOV TiVaKa, 0ryvomvTag 0ca elye emtdyet o Meyer. O
Mendeleev Katot0G0VTAG TO GTOLXEID KOT  AVEAVOLEVT] GYETIKT OTOUIKT
pado Kot EYovTog T SlopaTIKOTNTO VoL APVEL KEVES Béaers (Y Ta aTotyEln
mov dgv glyav axopa avakaAlvedet), Kot kKavovtog KAmoles 010pOmaelg
000V apopd 611 GEPA TAEIVOUNONG (YVOOTO OG HEIOVEKTHHA TV Ava-
oTPopav § Tpwlietepmy), éptace to 1869 oe o opboymvia ddtaln,
7oV potalet pe to ovyypovo meplodikd mivaka. Etot onpuovpyndnke amd
tov Mendeleev o mpdtog mivakag tagvounong tov 63 yvootov yio Ty
EMOYN eKelvn oTOLEI®V.

O olyypovog TeplodikdS mivakag Exel amoAlayel amd TNV «TupAVVIO)
TOL aTtopIKoV Bapovs. Ta cTotyEin dEV KOTUTAGGOVTOL TTLOL GE GYECT) LE TN
palao aALG pe Béom Tov atopkd aptOpod (Z). O atopkog optOpdc exepd-
Cer ko Tov apBpd Tov NAEKTPOVIMV TOL ATOLOL Kot GLUVETMG Kobopilet
TNV NAEKTPOVIOKT OOUN, 1) 01010 LE TN GEPA TNG SOUOPPDVEL (OTT™G Oa
J0VUE BTNV EVOTNTO TOV «YNIK®OV SEGLMVY) TN YNMUIKT CUUTEPLPOPH TOV
otoyeiov. 'Etol, n meprodikdtra oty niektpoviakn doun (PAEme oynuo
2.2) ovTavaKAGTOL 6TV TEPLOJIKOTNTO TOV OI0THTOV TOV GTOXEIWDV.
Opwg dev mpémet va. pag EEPEVYEL OTL O CNUEPIVOG TEPLOIKOG TIVOKOLG
etvar TPoidv TV «UoVcIK®V» okTaPwv Tov Newlands, towv puOumv tov
Meyer kot tng dtopatikdtntog tov Mendeleev.
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O Newlands avTipeTwmioe
TIOAEG QOpPEG TO XAEuaouO
TWV oUVadEA@WV Tou «IMwg
utTopouv Ta BepéAia TNG @U-
ongG VO CUCYETICoVTal PE TNV
appovia TG euong; AIEKPIVE
o MétoapT XnuIKOUG ouvou-
aopoUg OTav OUVEBETE; 1 O
Xdauvt Tapackevade eAIgipia
yia va yoAnveuel Ta ouTid;
laTi dev TpooTrabei o KUpI-
og Newlands va taivounoel
T OTOIXEid, OG TTOUUE, PE AA-
@apnTIKA ogIpd;»

O leppavog xnuikog Lothar

Meyer (1830-1895) ava-
KGAuwe OTI, av TTOPACTACEI
KQVEIG yPa@IKG TOV OATOMIKO
OYKO O€ OX€Oon PE TN OXETI-
Kl atopikn pdada, avadueral
évag pubuog. ‘Etol, armo-
KAAUwe pia  TTEPIOdIKOTATO
OTIG I810TNTEG TWV OTOIXEIWV.
2TV €vvola TNG OXETIKNAG
ATOMIKNG palag Ba avaep-
Boupe 010 4° KEQAAQIO.



To 1913 o Moseley £€6woe 10 onuepvd TpdmO TAEIVOUNONG TOV
OTOYEIWMV GTOV TEPLOJIKO TIVAKO KATA GEPA ALEAVOLEVOD ATOUIKOD
apBpov (Z). O Moseley éypaye: «Yndpyel oto dropo pio Oepelmong
TOGOTNTO TTOL AVEAVETAL KOVOVIKA 0O oTot el o€ ototyeio. H moodtnta
oty etvar To BeTikd nAekTpkd Poptio. O apBuog TV BeTIKOV PopTiwV
Tov TVPNVa glvar 10106 e Tov avEovta aptBpd Tov £xel To GTOLYEIO OTOV
neplodko mivaka.». ETot dtapopeddnke o cuyypovog meptodkdg vOIoG:
> O11010TNTES TV OTOLYEIWV EIVAL TEPIOJIKES CVVOPTHOELS TOD OTOUIKOD

ap16uod.

O1 opaodgg, 01 TEPL0OOL KOL TO KOWVA YUPUKTIPLOTIKA TOVG

Mia ohyypovn popen| mteprodikod mivaka (PAéne oerida 51) dopeiton amd
opllovTieg oelpés (Tepiodot) Kot KATaKOPLPES GTHAEG (OUAOEC).
> Kabe opi{ovtia aeipd, KaToadopPOveToL omo GTOLYELD, TOD TO. ATOUA TOVS EXODV
«YPNOYUOTOTELY TOV 1010 OP1GUO TTIFEOWV YL0. THY KOTOVOUR TMV NAEKTPO-
viewv tovg. O1 0pi{OVTieS aVTES GEIPES TOV TIVaKo. ovoudlovtol wepiodot. O
opLOUOS UGALTTO THS TTEPIOOOD TNV OTOIO0. OVIKEL TO TTOLYELD, OELYVEL TOV
aplOuo twv ooy aTic 0moieg EYovY KaToVEUNDEL T NAEKTPOVIA. TOD.
Onwc patvetal otov meplodikd mivaxa (cerida 51), cuvolkd vtapyovV
entd nepiodol. H mpmdtn mepiodog mepthapPdaver dvo povo otoryeio, v
omoimv ta dTopa £xovv nAeKkTpdvia povo ot otiada K. H dedtepn ko
Tpitn mepiodog mepthapPavouy okTd ototyeia 1 Kobed, To ATopd TV
omoiwv &govv e&mtepikn otifdda v L ko M, avtiotoya. H tétaptn kot
TEUTTN TEPT0S0G £XO0VV OO dEKAOKTM GTOLXEID KOl TO ATOA TOVS EYOVV
eCotepucn otiado v N kot O, avtiotorya. H éxtn meprhopfavet tprovta-
dvo otoyeio e NAeKTPOVIO 60EVOLS (MAeKTPOVIA EEMTEPIKNG OTIRASOC)
otV P otiféda. H £Bdoun mepiodog neprthapfaver mpog to mapdv £1Koc1EEL
otouygia, (LE TV ovOKAAVYT VEWV TEYVNTAOV GTOXEIOV 0 aplBLdS 0VTOG
ouvey®s av&avetar) pe nAektpovia c0évovg oty Q otifdda.

Kaza unkxos prag mepiodov vmapyer covijwg faburaia uetafoln
1010tTOVY .Y, K60 mepiodog (eEanpeiton  Tpdn) apyilet pe Eva dpacTiKd
HETAALO (OAKAALO) KO TEAELMVEL e VAL AdPAVES AEPLO (EVYEVEC 0EPTLO),
&yovtag otnv mpoterevtaio 0Eon Evo TOAD dpacTIKO AUETAALO (AAOYOVO).
AnAadn, pue aAAG AOYI0. KATA UIJKOS HIOS TIEPLOAOV EYOVUE EAGTTWGH
TOV UETOLAKOV YOPOKTHPA KOl AVENGH TOV XOPOKTIIPO OUETAALOD.
'Y av16 0 apétaria Bpiockovioat 6To 8e€10 AKPO TOL TEPLOIKOV TIVOKOL
Ko dtoympifovion amd To VTOAOUTO GTOLYXELN, TTOV £Vl TO LETAAAM, LE
tebhacpévn ypouun. Ta otoyeio Tov fpickovtal KOVIA 6T Sl ®pLoTL-
K1 QTN Ypouun xopoktnpiloviol uetatlocton, ko’ dcov eppaviCovv
1010TNTEC TOGO PETAAA®Y 0G0 Kal AUETAAL®VY (PAETE TEP10OKO TTivaKa).

Ot AavBavides Kol aKTIvioEg, TOL AVIIKOVY GTNV £KT1) Kol EBooun
nepiodo avriotorya, Oa Enpene Kavovikd va tomofetnBodv otnyv o1 B€om
TOV TEPL0dKOV Tivaka, (exel Tov etvan 1o AavBdavio (La) ko axtivio (Ac)
avtiototya). OU®C, Y10 VoL 0TOQUYOVLE TO «GLVMGTICUOY» TOTOBETOVVTOL
€€ amd 1O KLPIWG KCOUM TOV TEPLOOIKOV TivVaKa, 6 6000 GEPEG GTO
KAT® PLEPOG TOV TIVOKOL.
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CTOALTHE NEPHOAMMECKOIO 3AKOHA
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- A

S =tigy N
ity 3
oS

O Mendeleev (1834-1907)
€uolade Aiyo ue Tov TTapdepo-
va povayxd PaoTroutiv (ouvi-
01, Aéve, va TTnyaivel pia opl-
OMEVN MOVO PEPT TOU XPOVOU
yla KOUPEUQ).

NéyeTal 011 oXeBIALOVTAG TOV
TTEPIOBIKO TTiVAKA TOV TIAPE
0 Umvog. To dveipo TTou €ide
€keivn TN VUKTA TOV 00rynoe
oTn YEYAAOQUK) TOU OKEWN Va
aQnoel TIG KEVEG BETEIG Kal va
OnuIoUpYACEl TOV TTACIYVW-
OTO TTEPIODIKO TTIVOKA.

O Mendeleev dev eravatrau-
Onke oTn dGEA TTOU TOU TTPO-
OTTIOPIOE O TTEPIOBIKOG TTiVO-
KOG, OUVEXIOE VO JEAETA PE TO
idl0 TTEIONA, KUPIWG TEXVOAO-
yIké BépaTta yia Tnv avarTuén
NG PWOIKNG Blopnxaviag. Ae
dioTaoe 6uwg va TrapaitnOei
aTré TO TTAVETTIOTHHIO TNG [Me-
TPOUTTOANG, OTTOU ETTi TTOAAG
Xpovia frav KabnynTrg, otav
0 UTTOoUpYOG TTaIdEiag apvron-
KE va dexTel Ta dikaia aITrpa-
TO TWV QOITNTWYV TOU.

» O1 AavBavideg ovoudadovrail
KQI OTTAVIEG YAiEG ETTEIBN ATTA-
vioUv oTn @Uon o€ TTOAU Wi
KPEG TTOOOTNTEG.

* O1 okTIViOEG gival padievepyd
OTOIXEIQ.



> O1 KOTOKOPOPES GTHAES TOD TEPIOOIKOD TIVOKA OTOTEAODY TIG OUCOES
Ko KOTAAOUPBAVOVTOL OO GTOLYEL LUE AVALOVES 1010THTEG.

Ot opddeg yopaktnpifovrar pe Toug Aatvikovg aptfpovg I éog VIII. At-

OKPIVOVTOL OTIC KUPLEG LLE TO YOPOKTNPIOUO A KOl OTIC OEVTEPEVOVGEG

LLE TO YapoakTnPopo B.

> Xroiyeio Tov aviKovy oTny (010 KOPio, oudoo. Exovv tov ioto apifuo
nlextpoviwv atny eEwTepikn ToVS oTIAON, 0 0T0I0S TOVTICETOL UE TOV
avéovto. op1Ouo e ouc.oag.

't avtd 10 AoYO gppavifovv évroveg opototntes. 'Etot av yvopilovpe

TIG 1010TNTEG EVOG LEAOVG TNG OLASOG, LTOPOVUE VO TPOPAEYOLLE TIG

WOOTNTES TOV VTOAOITMOV PEADV TNG ORLADAG.

Xoppava pe tpotaocn g IUPAC (1985) 1 apibunon tov opuddwv
yiveTon pe popaikovg aptpotc and 1 €wg 18 (BAEne teplodikd mivaka).
Ta pétaria e IA opdodag ovoudlovrar airdiia, g IIA opddag alkali-
Kég yaieg ko g IIA yaies. Ta otoryeio mov avikovv og devTEPEHOVOES
opdoeg ovopalovron uetafatird ororyeia fj oroyycia uerantwons. Ta
ototyeio g VIIA opddag ovopdlovion adeyova kor g VIIIA gvyevi
aépia.

[Mopakdto PAETOLUE T E1KOGL TPAOTO CTOLYELN TOV TEPLOSIKOV TTivaKO,
OV ATOTEAOVV T fACT GTNV ENTAVGT TOV OCKNCEWDV TOV 0KOAOVOOVV:

IA VIITA
H ITA IIIA IVA VA VIA VIIA ,He
Li | Be| B | | N | 0 | JF | Ne
nNa | Mg | Al 1451 1sP 165 Gl | AT
WK - Ca
Hopdderypa 2.2

Ye oo mepiodo Kot ote Opdd0 TOL TEPLOGIKOV Tivaka avijKeL 6ToLYElD
X pe atopkd apfpo Z = 9; Na pn yivel xpnon tov Teplodikon Tivokoa.
AITANTHXH

Kévovpe mpdra thy katavopr| twv nhektpoviov oe otifadeg yio to (X.
X(2,7). To dropo Tov X £xel nAexTpOVIO 6TIG 600 TPAOTEG oTIPAdES. To
X avikel Lowmdv otr de0TEPN TEPI0d0 TOV TEPLOAIKOV Tivaka. Emiong
TO Atopo Tov X £xel otV EMTEPIKN TOL OTIPASO EMTA NAEKTPOVIOL.
Apa 10 X Bpiokeror otnyv £Bdoun opdda (VIIA), dniadn tnv opddo
TOV OAOYOVOV.

E@appoyn

Na Bpebetl yopig va yiver yprion Tov meplodikol mivaka, oe Tolo nepiodo
KoL 6€ oo opddaL oviKeL To ototyeio W pe atoptko apud Z = 18.
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* I[UPAC:

(International Union Pure

and Applied Chemistry) Aie-
Ovrg Evwaon OewpnTIKAG Kal
E@appoopévng Xnueiag.

2TV opada Twv AaAKOAIwV
(IA) TrepiAappdvovTal  ato
TTAvVW TTPOG Ta KATW Ta dP0-
oTika pétaAAa: Li, Na, K. H
OPACTIKOTNTA TWV PETAAWV
augavel pe Tnv idla oeipd.
[’ auté 10 K QuAdooeTal o€
TETPEAQIO, WOTE VA OTTOQPU-
YOUUE TNV aUTOQVAPAEE Tou
KOTA TNV QvTidpaor Tou WE
TNV uypacia Tou aépa. ETmi-
ong eival poAoKa PETOAAQ,
OTTwG PAETTETE TO Na koBeTal
JE TO paxaipl.
Qg péTaAa TTOU Eival, Xopa-
KTnpi¢ovTal (UETAAAIKOG Xapa-
KTNPa) :
- M€ JETAAAIKR) Adpwyn
- gival kahoi aywyoi Tng Bep-
MATNTAG Kal TOU NAEKTPIOUOU
- gival eEAaTA Kol OAKINO



Hopddosrypo 2.3

[Totog eivan 0 atopkog aplduog tov cToryeiov mov PpickeTol otV
3" mepiodo tov mepLodiod mivaka kot oty VA oudda; No pn yivel
YPNON TOL TEPLOKOV TTIVOKOL.

ATTANTHXH

Epdcov Bpioketar otnv 3" mepiodo tov mivaka, £yt niektpovia povo
oT1G TPELS TPATEG oTIRAdES. Epdoov Ppioketar otnv VA oudda, £xet
TEVTE NAEKTPOVIO TNV eE@TEPIKN oTIRAdA, oL glvan 1) Tpitn. Eivon
QovePO OTL TO oTolyElo avTd £xel 000 NiekTpovia otn otifdda K,
oKT® NAekTpdVIa 61N oTifdda L, ko mévte nlextpovia ot oTidda
M. ‘Exet OnAadn niextpoviakn doun (2,8,5). Eropévmg o atopkog
apBpog Tov orotyeiov avtov eivan Z =1 5.

E@appoyn

Xwpic va yivel yprion tov mivaka, va Bpedet o atopkodg apBuog tov
otoyeiov mov Ppioketon oty 3" mepiodo kar Ty VIIA opdda tov
TEPLOOKOV TIVOIKOL.

H ypnowpdétnto Tov 1ep1odikov Tivaka,

H avaxdAvyn tov teptodicon vopov, dnAadn 0Tt ot 1010TNTEG TOV GTOLYEL-
oV glval TEPLOSIKT) GLVAPTNON TOL ATOUKOD TOLG APV, KABMG KoL 1
dNpovpYio TOL GVYYPOVOL TEPLOOKOV TIVOKCL, OTOTEAEGAY GTAOUO GTNV
eEEMEN NG yMukng emotung. H xpnowdtnta tou tepltodikon mivaxa
etvar avopeiofnmen, yio toug €Eng Adyoug:

1. I'ia v avaxdioyn véwv etotyciov. Eivol yvootd 6Tt 0 TEPLOSIKOC
nivakag Mendeleev anotédeoe ) Paomn Yo TNV avakdALYN TOAADOV VEDV
otoyeiov. H avalnmon autov vroyopedtnke omd Ti¢ kevég 0€celg. Na
onuetdcovpe 0t 0 Mendeleev mpocdiopioe Tig axpiPeic 1010TNTEG TOAADV
otoyyEiv Tov dev giyav avakolvedel otny emoyn Tov. ['vopilovrag amAid
Kot povo tn 001 T0Vg 6TOV MEPLOJIKO Tivaka TPoEPAEYE TV VTAPEN TOVG.
A0 KoL OT)ILEPDL O TTEPLOJTKOG TIVOKOG ATOTELEL Yprioo BonOnpa yio
TNV AVOKAADYN VEOV TEYVNTOV GTOLYEIDV.

2. I'ati 0160K0A0VEL TN PEAETH TOVY IO10THTOY (PUOIKAY KAl YUIKOV)
Kol TV uefodwv mapackevs Ty aTotyEimy, Kobnc avtd eEetalovtal
Katd opddeg avti to Kabéva ymprotd. 'Etot, pmopovpe vo LAGLE Yo TIG
YEVIKEG 1010TNTES aA0YOVOVY Kot Oyt Lovo Yo to Cl, mov givan Eva adoyovo.
AKOO, HTOPOVLLE VO OVOPEPOLAOTE OTIG YEVIKESG LEBOOVE TOPACKELNG
TOV oAV Kol Oyl E101KA 0TI TOPAcKEVEG TOL Na.

3. Iati divel T dvvaToTyTO TPOPLEWNS THS COUTEPIPOPTS EVOS GTOL-
X€I0D, Y100 TO €100G TOV OECUOD TOV UTOPEL Vo OMLovpyNGEL, Kabmg Kot
Yl TN GLUTEPLPOPE TOV EVOGEDY TOV, UE PAOT TI CLUTEPLPOPH TOV
YETOVIK®V Tov oTotyeimv. [y, Ta aAKdALn Kol 01 AAKOATKES Yoieg Exouv
TOAAGL KOWVA YOPAKTIPIOTIKL.
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2TV opada Twv aAoydvwv

(VIIA) 1o Cl, givar aépio Kitpi-

votrpaaivo, 1o Br, uypd Ka-

OTOVOKOKKIVO Kail TO |, oTEPES

KOOTAVOUAUPO. XapaKTnpico-

vTal atré TNV éviovr) dlaBpwTi-

Kr) Toug 6pdon.

Qg auétalAa TTou givai:

- Oev £X0UV PJETOAAIKN) Aduwn

- 0ev gival Kahoi aywyoi Tng
BepuATNTAG KAl TOU NAEKTPI-
OpoU

- Ogv gival eAatd r} OAKIKA.

* Ta PeTOAOEION £xOUV EVOI-
dueoeg 1810TNTEG PETALU pE-
TAAWV Kal aueTAAAwY, (TT.X.
1O Si éxel EEWTEPIKN EPPAVION
METAAAOU KOl OUMTTEPIPOPA
aueTdAAou). Autd Ta KaBioTa
UNIKG  povTEPVOG  TEXVOAOYI-
ag TLX. YO TNV KOATOOKEUR
transistors, chips KATT.
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2.3 I'evikd 10, 70 ko deopo - lapayovres mov
K000pilovv TN yMUIKI] GOUTEPLPOPE. TOV ATOUOV.
Eion ympuik@v 0gop@v (10VTIKOS - OLLOLOTOMKOG)

Th givar 0 ynuikog dgopdg; Iote ko yroti Snpiovpyeiton;
To peyaddtepo HEPOC, av Oyl OAOKAT PO, TOL TAOVTOV TOL KOGLOL OV LLOG
ePPAALEL TNYALEL OO TIC EVAOOELS TOL GYNUOTILOVTAL [IE TN GUVEVMOT
TOV GTOYYEI®V TOL TEPLOOKOV TTivaKa. Ao Ta eKatd Tepimov GToryEin
TPOKVTTOVV EKATOUUDPLO OLUPOPETIKOT GLVOVAGHOT (YNUKEG EVDGELS),
OGS Ao TOLG Alyoug POOYYOLS LI0G YADGGOS TOPAyoVTaL ATEPEG AEEELC.
O1 5106VVIECELS AVTEG TV ATOUMV TPOG CYNUATICHO EVAOGEWMY YivovTot
UECM TOV YNIIKOV OECUDV. O YHUIKOS dEGHOS ONhodN, L amdhd Adyia,
etvau n «kOALO» OV déver Ta dTopa (| AALEG OOUIKES LOVADEG TNG VANG,
Y. 1OVT0) TPOS CYHUATICUO EVAGEMY 1 OKOU AAADYV OLLAOWOV OTOU®V,
Omg eivan Ta ToAvartopkd otoyeio m.y. S.
> Xmnuikdg 0ecuog onpovpyeital, 0tav ot SoUKEG LOVAJES TNG VANG
(Gtopa, popLo M 1OVTO) TANGLAGOVY APKETE, OOTE 01 EAKTIKES OVVAUELS
OV AVATTVOGOVTOL LETAED TOVG (T.Y. HeETAED TOL VPV TOV EVOC
OTOLLOL KO TOV NAEKTPOVI®OV TOL AALOV) VO DTEPLOVY TIG ARMWOTIKESG
SLVAELS TOV OVOTTTUGGOVTOL (Y. LETAED TV TUPVOV 1| LETAED TV
NAEKTPOVI®V TOVG). O S1AGVVOEGELS AVTES TV ATOUMY PIVOVTOL HECQ
TV HAEKTPOVIOWY 6OEVOVG, dNladN TV RAEKTPOvIwY THS eEMTEPIKIG
otifaoas. Mnyv Eeyvdte GTL N NAEKTPOVIOKT SOUN TOV ATOUMV EUPAVI-
(et pia meprodikdnta, 1 omoia ekepdleTal ot S1dTaén TOV GTOLYEIDV
oToV TEPL0OKO Tivaka. H dopn avtn) avtavoakAdtol 6to €id0g kot Tnv
160 TOV SECUDV TOL OVOTTOGGOVTAL HETAED TV oTotyeimv. Télog,
0o Tpémel va TOVIoTEL OTL i ONuIoVPYia TOV YUIKOD JEGUOV 00NYEL
TO GUGTHUO GE YOUNLOTEPY EVEPYELD, TO KAVEL ONAaoN 6Tabepotepo.

IHapdayovteg mov KaBopilovy TN YUK GOUTEPLPOPE TOV
aTOPOV

H ymuun ovumepipopd tov ototyeimv kabopiletal katd KOplo Adyo amod
000 TaPAUETPOLS. AVTEG Eiva:

1. ta nlextpovia 60évoovg

2. 1o uéyebog tov arouov (atouixy oxtiva,)

Ta BepeMdon avTtd YopaKTPIoTIKA TOL aTdpoL Ba e£eTaoTOHV YOPIGTA
Kol B0 GLGYETIGTOVV LLE T1) YNIIKT GUUTEPIPOPA KO KOT™ EXEKTOCT LLE TO
€100¢ TOV YNUIKOD SEGLOV TOV TPOKOAOVV.
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* Mepitrou 600 000 xINIGdEg
EVWOEIG  TTapacKeualovTal
KABe xpovo.

* XnuIK6G Sec6G gival n dU-
VAN TTOU OUYKPOTE( Ta dToua
(1 GAAeG BOPIKEG HOVADEG TNG
UANG, TT.X. 16VTQ) EVWUEVA UE-
Tagu Toug.

» HAekTpOvia oBévoug, Ta «Ou-
VaTa» NAEKTPOVIAL

Autd TTou £x0uv To GBEvog va
KAVOUV XNMIKOUG OEGUOUG.



Hlektpovia 60évoug

Etvor yvmotd 611 niextpoviakn dopn Kot Kupiong o eEmTepikd niekTpovia
(nAexTpdvia 6OEVOLC) EVBVHVOVTOL Y10l TN XN LKT] COUTEPLPOPE TOV ATOLOV.
X1oryeia mov £xovv GuUTANPOUEVT TNV EOTEPIKT OTIPAOA TOL ATOHOV
TOVG e OKTM NAEKTPOVIO (EKTOG 0md T oTidda K mov cupminpdvetan
pe 600), dev £Yovv TNV TAOM VO, GYNULATILOVY YNUIKES EVOOELS. TNV Ko-
nyopio aVTN AviKOLV Ta EVYEVN aEPLa. Ta ATOLA AVTAOV TOV GTOLXEIOY
Bpiokovtor og pio moAd otabepn evepyelakn KOTAoTOOT Kol 1 0T00EPO-
T 0VTH 0modIdETOL OTNV TANPOHTNTA TG EEMTEPIKNG TOVG OTIRASAC.

Atopa dAAov otoryeimv mov o€ Ppickoviot otnv idta poipa, wov
dev €xovv dNAadn oty eEmTEPIKT TOVG GTIPAdA OKTAdM NAEKTPOVI®V (1]
dvdda av mpokertar yuo T otifdda K), teivouv va amokticouy autr
dopn|, dMAadn va «potdcovvy pe ta guyevny aépia. Etol cuvoéovton yn-
KA petald toug, amofaiiovtag 1 TPOSAAUPAVOVTOG 1] GUVEIGQPEPOVTOG
NAEKTPOVIA, DGTE VO OTOKTGOLY TN 6TOOEPT NAEKTPOVIKT SO T®V
EVYEVDV 0EPIOV (KAVOVAS TWV OKTW).

IMopaxdro diveton Tivakog Le To AEKTPOVIO GOEVOVS YOPOUKTNPICTIKAOY
otoryeiv. No onpeiwei 61t Ta nAektpovia puéypt 4 givan povipn (Lovoyt-
K@), evod amd S ko Tave apyilovv ta Levydpla. Me Baor avtd Tov Tivorca
UTTOPODULLE VO TPOGO10PILOVIE TOVG NAEKTPOVIOKOVE TOTTOVG TMV EVIGEWV.

MINAKAZ 2.1 HAekTpovia 0B8€voug OTOIXEIWV TTOU AVAKOUV O€ KUPIEG OUADEG TOU

TTEPIOBIKOU TTiVAKQ

Evyevn

IA IHA IIIA IVA VA VIA  VIIA ¢ L.
H- He:
Llu oBeo 01.3- o(:jo :ﬁl- :..O.- ::F:. :ﬁe.
Na- *‘Mg- ‘Al Sl P S Cl : r
K.  -Ca :See  :Bre  :Kr:
Rbs  -Sr- Tee  :l- :Xet
Cs+ -Ba-

"Eva otoryeio g opddog A tov alkaAinv, Tpopoavdg el Eva Lovo nie-
KTPOVI0 6TNV EMTEPIKT TOV GTIRASA, TO OTO10 EMIIMKEL VoL 0mOPAALEL,
MoTE Vo amoKTNoEL dopn guyevoic agpiov. Kat’ avtd tov tpoémo goptiletan
Beticd (MAektpobetikd otoryeio). Me avaAoyo okemtTiKd, £va oTotyElo
g VIIA opddoc tov meplodukod mivaka, Tov EXEL 6TV eEMTEPIKT TOV
oTipdda entd NAEKTPOVIA, TEIVEL VO TPOCAAPEL EVOL NAEKTPOVIO, DOTE VO
ATOKTNGEL dOUN €VYEVOVS aepiov, omoTe Kal PopTileTor apvnTikd (mAe-
KTpapvnTiKo otoryeio). Etot pmopodpe va cupmepdvoupe 6t ototyeio Tov
€Youv «Alyo» NAekTpoOVia, otV eEOTEPIKT] TOVS GTIPAdH £YOVV TNV TAOoN
va dtvouv nAekTpovia, kot avtd cvpfaivel cuvndmg Le To GToLKEln TOV
1A, ITA, ko [ITA opddwv Tov meprodikov mivaka. Avtifeta, ototyeio mov
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* ATT6 T pé€aa TNG SEKAETIOG
Tou 60 TTaOPACKEUATTNKAV
OTO €PYAOTAPIO, KATW OTTd
€IOIKEG OUVONKEG, OPIOUEVEG
EVWOEIG EUYEVWV  aEPiwy,
omwg T.X. XeF,, XeO,.

* Kavévaog Twv oKTw:

Ta dropa €xouv Tnv Téon va
OUPTTANPWooUY TN  OTIRA-
00 0Bévoug TOUG ME OKTW
NAEKTPOVIA (EKTOG av gival n
oTIBGda K TTou CUPTTANPW-
veTal ge OU0), WOTE Va OTTOo-
KTHOOUV Tn OOWr €uyevoug
agpiou.



EXYOLV «TTOALO» NAEKTPOVIA GTNV EEMTEPIKT TOVG GTIRAdA £YOVV TAoM VO
naipvouy nAekTpovia, Kot autd cvpPaivel cuvibwg e To oToryEia TV
VA, VIA kot VIIA opddov tov meptodikod mivaka.

Atopki] aktiva (to péyedog Tov atoOpov)

To péyebog evoc atopov kabopilet T dvvaun pe Ty omoio Ta NAEKTPOVIA
™G eEMTEPIKNG OTPASOG GLYKPUTOVVTOL OO TOV TVPNVAL, POV HETAED TOL
BeTIKd POPTICUEVOL TVPTVA KO TOV OPVITIKA QPOPTIGUEV®V NAEKTPOVI®V
ackovvtat dSuvdpels niektpoostatikng evong (Coulomb). Zvvenwmg, 6o
L0 HIKPO EIVAL EVA ATOUO, TOGO TT10 OVGKOLO XAVEL HAEKTPOVIA 1| TOCO
70 gVKOAQ TTaipvel NAEKTPOVIa (LEYAAN EAEN amd Tov Tupnva). AvtiDe-
T, 660 10 PUEYAL0 EIVAL EVA ATOHO, TOGO TTLO EVKOAL XAVEL HAEKTPOVIAL
N 1000 7o dVOKOAN TaipveL NAEKTPOVIA (LIKPT EAEN 0O TOV TLPTVAL).
To péyebog evoc atopov elvar pio amd Tic mo opaid petafariopeveg
1O10TNTES OTOV TEPLOJIKO TTIVAKOL.
> Katd unkog uiog meprodov n oTOUIKH GKTIVO. EAATTIOVETOL A0 TO Opl-
aTEPO. TIPOG TAL OECIA.
Avt6 cvpPaivel, yioti 660 Tryaivovpe Tpog To deE1d VEAVEL O ATOIKOG
ap1Ouo6s, Katd cvveEmEln ovEdvel To BeTiKd PoPTio TOL TVPNVA, LLE OTOTE-
AECLLOL VO LEWDVETOL ] OKTIVAL, AGY® peyaAdTepNG EAENG TOV NAEKTPOVIDV
and Tov mopnva. Emiong,
> X uio opdoo ) atopiky aKTive a0EAVETOL OO TOV® TPOS TO, KOT.
Oco myaivovpe mpog ta KaTm Tpootifevion oTifdoeg 6To dTopo, omoTe
LEYOADVEL 1) ATOGTOCOT NAEKTPOVIOYV GOEVOLG amd TOV Tupnva, N EAEN
UELDVETAL, GUVETMG 1] ATOUIKT] OKTIVO ALEAVETOL.

Metd an’ avtd gaivetor 6t To Kaicto (Cs) xavel mo evkola Eva NAeKTPOVIO
ar’ 6t 1o vatpio (Na). Opoimg, o yAdpto (Cl) Taipvel o gvkola Eva
niextpovio o’ 6T1 10 1010 (I).

Eion ynukov ssopov

Y7rapyovv d00 Bacikd (01 YNUIKOV OEGUDV, O LOVTIKOG 1] ETEPOTTOLIKOS
0E6HOG KOl O OUOLOTOAIKOS deouis. TIEpa OLmG aVTOV, VITEPYOLY Kot
GALOL TOTTOL OEGUMV, OTMG €IVl 0 HETAAMKOG OeGLOG (TTOV eppavileTot
ota pétaAla M kpdpata), ot despoi Van der Waals (mov avontoccoviot
petaéd v popiov) KAT.

Tovtikog 1 €TEPOTOAMKOG dEGNOG

> 0 10VTIKOG 1] ETEPOTOMKOS OETUOS, OTMWE DTOONAMVEL TO OVOUL. TOD,
oVOTTOOOETOL UETALD ETEPOATOUY, oVVIOWS HETOLD VOGS UETAALOD
(oTOLYEIOD ONAOON OV EYEL TNV TAGH VO. ATOPOIAEL NAEKTPOVIQ,) Kl
EVOG QUETAALOD (OTOLYEIOD ONAOON TOV EYEL TNV TAGH VO TPOCAOUPAVEL
nlextpovia). O deauog avTog OmoppEEt amo THY EAEH avtiBeto. popTioué-
V@V 10VIWV, KOTIOVTIWV (T0V EIval Tk popTIouEVa,) Kol ovIOVIWY (ToD
eivar apvntika poptioueva,). To 10vTo, avTd, aynuotiloviol ue HETOPOPa,
NAEKTPOVI®WV, T.). OTO TO UETOAAO TTO OUETAALO.
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H aTopikA akTiva opideTal WG
TO YIOO TNG ATOOTOONG ME-
Tagu Twv TTUPrVwyV dUOo YeEl-
TOVIKWY OTOPWV OTOoIXEIou,
TTou PBpiokovtal o€ OTEPEN
KPUOTAAAIKN) KaTtdoTaon.

Avénon

-

H atouikr] akTiva Twv oToI-
XEIWV OTOV TTEPIODIKO TTIVAKA
auéavetal ammd OegId TTPOG
T APIOTEPA Kal ATTd TTAVW
TTPOG TA KATW.

AbEnon

F (72 pm)

CL (99 pm)

Br (114 pm)

1(133pm)

O1 AaTOMIKEG AKTIVEG TWV aAo-
YOVWV.



Me GAho AOYL0, KOTO TO OCYNUATIGHO 1OVTIKOD SEGHOU HETAED 0V0 UTOU®YV,
70 éva dropo amofdiiet 1 £mc 3 nAekTpovia, TaipvovTag ETGL TN LOPON
Katovtog (0eTikod 10v). Avtibeta, To dAA0 dtopo tpociapPaver 1 €oc 3
NAekTpoOVIO, TOipVOVTaG £TGL TN LOPEN 0vidVTOGS (apvnTiKO W0V). Ta 1ovTa
oV GYNUATIOVTAL EAKOVTOL HETAED TOVS HE NAEKTPOGTATIKES OVVAUELS
Coulomb ka1 d1aTdGo0VTAL GTO YOPO GE KAVOVIKA YEWUETPIKD, CYHUATA,
TOVG 1OVTIKOUS KPVGTAIL0VG.
Ag dovpe dpmg, Tdg oynuatiCeton 1 wovriky évoon LiF and to pérairo
Abwo (;Li) ko to apérarro 9bopio (,F).
H niextpovioxn dopn twv atdpwv givar: ,Li (2,1) kar  F (2,7)

Ortav to 600 atope TANGLAcoVY KOVTH TO £V 6TO GALO, LETOPEPE-
Ton éva NAEKTPOVIO omd To dtopo tov Li 610 dropo tov F kot kat’ avtd
TOV TPOTO OMOKTOVV dOUY| EVYEVOVGS aEpPion, PeTamITTOVTOG 08 OvTifETOL
@opTIoHEVD 1OvTa, dNAadn Exovpe: Li' (2) kot F~ (2,8), 6no¢ paiverat
OYNUOTIKG TOPOKAT:

2 XHMA 2.3 Aiaypauyarikr) aTeikovion oXnuaTiopod TS 10VTIKAG évwong LiF atmo
Likai F.

[Mopatnprote 010 Mapamdve oynua 0Tt 1 amoPoAn evog NAEKTPOVIOL
amo évo dtopo Li odnyet og peimwon g atopukng Tov axtivag. I'” avtd
KOl TO KOTOVTO £(0VV TAVTOTE UIKPOTEPO PEYEDOS amd T avTicTol
ovdétepa atopa. Avtifeta, 1 TpOSANYN NAEKTPOViOV 0md Eva OVIETEPO
dtopo 0dnyel o€ AHENGT TNG ATOMIKNG TOL OKTIVOG, YU 0LTO KOl TOL OVIOVTOL
&xovv Tavtote peyaldTePO PEYEDOG amd To aVTIoTOLYO OVIETEPA ATOLLA.

Me avaroyo tpomo oynuotiCeton n oviikn évoon NaCl and to
vatpio (;,Na) kot yrdpto (;,Cl). H nkektpoviaxn dopur Tov aTOHOL TOV
vatpiov givar: | Na (2,8,1). Me anoBoin tov niektpoviov cbivoug, to
dropo tov Na amoktd ™ doun (2,8), dnAadn tn doun vyevols agpiov
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* 000 peyOAWVEl N ATOUIKA
QKTIVO KOl MIKPAiVEl 0 apIBu6G
nAekTpoviwv oBévoug, 1600
au&dveTal N EUKOAIa Tou aTo-
pou yia otroBoAr nAekTpo-
viwv. AnAadn, au&dveralr o
NAEKTPOBETIKOG  (UETAAAIKOG)
XOPOKTIPAG TOU OTOIXEIOU.

* AvtiBeta, 600 eAaTTWVETAI
N aTOMIKA OKTiVa Kal augdave-
Tal 0 apPIBUOG NAEKTPOViwV
0bévoug, TOOO MEYOAWVEI
n €ukoAia TPOCANWNG nAe-
KTPOViwv o160 €va  GTOMO.
AnAadn, augdvetrar o nAe-
KTPOPVNTIKOG  (Un  METOAAI-
KOG) XAPAKTAPOG TOU OTOI-
X€iou.

» ETepotroAikdg Oeaudg eivai
01 SUVANEIG NAEKTPOOTATIKAG
@uonNG TTOU CUYKpPATOUV T
KOTIOVTQ Kal aviovTa OTIG 10-
VTIKEG EVWOEIG



(tov véov). Etot mpokdmtet 1o kottdv Tov varpiov: Na— Na' + ¢,

H niektpoviaxn dopr| tov atépov tov yhopiov eivat: ,Cl(2,8,7).
Me npdsinym tov £vog niektpoviov mov anéPare to Na, 10 ATopo Tov
Cl amoxtd dopn (2,8,8), nhadn dopn evyevovg aepiov (tov apyov). Etot
TPOKVTTEL TO aVIOV ToL YAwpiov: Cl+e — CI.

2XHMA 2.4 Eikovikr] TTapouaiacn Tou oXnuatiopou g 1ovikig évwong NaCl amo
Na kai Cl pe peTagopd nAekTpoviwv.

TéAhog, Ta 16vTa Tov oYNUATICOVTOL CLYKPOTOVVTOL LE IGYVPEG NAEKTPO-
OTOTIKEG OLVALELG GE 0plopéveg BEoelg otov kKpvoTtairo tov NaCl. Xtov
KpVoTaAro avtd ot duvapelg Coulomb ackovvtol Tpog OAES TIG d1eLBVV-
o€lG. 'Etol, 10 10vT0 6GGmPEVOVTAL, MOTE TO KAOE KATIOV Vo, TEPPAL-
Aeton amod €61 aviovta kot kae aviov va meptBdAletor and €1 Katidvta.
AV 1] «GLGGOPEVUEVIY KATAGTACT EEAGPAAILEL TNV EAGYLOT EVEPYELQ
070 GLOTN U, INAAdN TN péyrot otabepdtra. Enopévac, otig tovrikég
EVOGEIS 0&v vTTapyel i Evvola, Tov popiov. O dg ynuikog tomog, my. NaCl,
JelyveL TNV ATAOVGTEPT) AKEPOLO VALY KOTIOVTIMV KOl OVIOVTWV GTOV
KPUGTOAAO.

-

2XHMA 2.5 EikoviKr} TTapouaiacn Tou oXnUaTIoNoU OTEPEOU XAWPIOUXOU VATPiou
(koIvé emTpaTTéCIo aAATI) aTTd OTEPED VATPIO KAl A€PIo XAWPIO.
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» Aev gival ammapaitnto va
OUUTTITITEl O APIBUOG TWwV
NAEKTPOViIWV TTOU aTTORAAAEI
TO éva ATouO UE TOV aplBuod
TWV NAEKTPOVIWV TTOU TTPO-
oAauBdavel To dAAO ATopo.

* Kavovog Twv OKTW: Ta
dropa €xouv Tnv TAONn Vva
OUNTTANPWGOOUV TN  OTIRA-
0a 0B€voug TOUG ME OKTW
NAEKTPOVIA (EKTOG av €ival n
oTiBdda K 1rou cuutrAnpw-
VETAl PE OUO), WATE VA ATTO-
KTAoOUV Tn OO0 €uyevoug
agpiou.

* Emeidn o1 10VTIKEG eVw-
oelg Oev UTTAPYEl N €vvold
TOU Hopiou, yI' aQUTO OPICHE-
VEG QOPEG XPNOIYOTTOIEITAl O
6pog TUTTIKA pada avri Tng
OXETIKAG MOPIaKNG HAGaS N
TUTTIKO BAPOG avTi TOU POPI-
akou Bapoug.



Evépyela

ZXHMA 2.6 Zxnuomiopdg kpuoTtdAhou NaCl amd Na(s) kai Cl,(g). MaparnprioTe 6T
Ta 16vTa Na*, TTou TTpokUTIToUV e aTToBOAR NAEKTPOVIWY, £XOUV HIKPOTEPO HEYEOOG
atré Ta aropa Na (apyupOXpwHES OQaipeg), evw Ta aviovta Cl™ TTou TTpoKUTITOUV JE
TTPOCTANWN NAekTPOViWY €xouv ueyaAlTepo péyebog amd Ta aropa Cl (KITpIvoTTpAcIveg
o@aipeg). Emiong pn Eexvare 611 0 10VTIKOG OEGUOG 00nyEi TO cUCTNUA G€ XAUNASTEPN
evépyela, OTTWG TTAPACTATIKA TTAPOUCIAZETAl OTO OXAUA.

ZXHMA 2.7 Amreikovion tou kpuotaAou NaCl (cuptrayri Jopen). To TeAeutaio oxrua
oivel Tn wTtoypa@ikA eikova Tou NaCl, éTTwg eppavifeTal aToV JOKPOKOGHO.
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@C oNa'

ATTEIKOVION TOU KPUOTOAAI-
koU TAéypatog NaCl (ava-

TITUYPEVN HOP®N)

Kd&Betog Olatour) Tou Kpu-
OTAAAOU (TTPWTO OTPWHA).

O - &
5eC

- &

KdBetog dlatour) Tou Kpu-
OTAAAOU (BEUTEPO OTPWHA).



XopoKTNPLOTIKA LOVTIKOV 1] ETEPOTOLKAV EVAGEOV

Ta, factkd yopaKTNPIOTIKE TOV IOVIIKOV EVHOCEDV EIVOL:

1. Iovtikég evoelg eivat katd TAEOVOTNTA TO 0EEIOI0 TV PUETAAA®V, TOL
VOPOEEIdIN TV UETAAA®V Kol TAL GAOTO.

2. ZT15 10VTIKEG N ETEPOTOMKEG EVAGELG OEV VTLAPYOLV HoOpLa. Zynuotile-
Tl KPUGTOAAOG TOV 0TO10V 01 SOLIKEC LOVAdES eivat Ta 1OVTa (LOVTIKOG
KPUGTOAAOG).

3. Ot 1ovTIKég eVAGELS X0V LYNAA onueia THEEMS AOY® TOV 1GYLPOV
duvéapemv Coulomb, TOV GLYKPATOVV TO 1OVTO TOVS GTOV KPUGTAAAO.
IT.y. To Kowd aldtt (YAwplovyo vaTpro) TkeTon Tepinov atovg 800 °C.
4. O kpvotarroi Tovg givatl okAnpoti Kot €00pavGTOL Kot Ol EANTOL Kot
OAKIOL, OTI®G Eival 01 KPOGTAALOL TOV HETAAL®V.

5. Ze avtifeon pe Toug KPLOTAAAOVG TV UETAAA®V (LETOAMKA KPUOTOAAIKA
TAEYLOTA), O1 IOVTIKEG EVGELG O€ OTEPER KATAGTOON lvat Kokol aywyol
1oV NAeKTPIoHOV. OU®G, T THYLOTO KOt TO VOATIKE TOVG SIADUATO YOV
T0 NAekTpKd pevpa (PAERE oynuoTa Simia Kot KAT).

6. TToALEG 10VTIKEG EVOGELS Elva EVIIAAVTEG GTO VEPO.

Mnatapia
+
| _OeTikO
nAektpoSI0
X
ApvnTikd Tnyuévo
nAekTPOSI0 alat

2XHMA 2.8 Me \¢n o kpuoTtaAhog NaCl «otralel», oTrdTe Ta 1IOVTA KIVOUVTal EAeUBEPa
(KaAGG aywyo6g Tou nAeKTpIouoU).

OporomoMKOg 000G

Ac TapakorovOncove TOPO TAOS oYMNUOTICETOL O OPOIOTOAMKOS dEGUOC.
Ortav n ynukn évoon dev tepthapPvel HeTodikd ototyeio, TO amaitov-
HEVO OGO EVEPYELOG Y10, TNV €EAYMYT NAEKTPOVIOV €lval TOAD HEYAAO,
KO ETOUEVMG O GYNUATIOUOS LOVTIKNG Eveong etvat pdAiov advvatoc. To
KOADTEPO TOL UTOPEL VO GUUPEL OTIG TEPITTMGELG AVTES EIVOLL TOL ATOWA VOL
J0TNPNOOVV OVGLUCTIKE TO NAEKTPOVIE TOVG KOl VOL GUVAYOLY TAVTOYPOVEL
pio cvpemvia «cuvidlokneiogy peta&h Tovg, va GYNUOTIcovY dNAadn
Kowa (evydplo NAEKTPOVI®V.
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v,
(71
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H didAuon tou NaCl(s) oto
vEPO TTPOKOAEi  dldoTaon
oTov KpUOoTaAAo, oTréTe T
I6VTa  KivouvTal  €AeUBepa
(KaAGG aywyog Tou NAEKTPI-
ouou).

* HuimmoAiké deouo (f d0TIKO
OMOIOTTOAIKO) €XOUME OTAV
TO KOIVO (eUyOG NAEKTPOVi-
WV TTPocPePBei atTd 1O éva
MOvOo dTopo.



> 0o 000 YEITOVIKG, GTOUA KATEYOVDY 00 KOIVOD Evo. (evYapl NAEKTPOVIWY,
Aéue OT1 GVLVOEOVTOL UEGM EVOS OUOIOTOAIKOD OETLLOD.
To koo avtd Cevydapt niektpoviov dev teplopiletar oe Eva ATopO, OAAY
amAGVETOL GOV diytv, TepBaAlovTag Kot Ta Vo dropa. Eival duvatov
emiong To dtopo va popdloviol Teptocotep amd dvo niektpovia. Kotd
OLVETELD, TOL ATOLOL EIVOL SUVATO Vo GLVIEOVTAL LE amAd deapd (v KOO
Cevyapr niextpoviov) 1) pe OmAo decod (600 kowvd (evydpio nAeKTpovimV)
1N 1e Tpurhd deopo (Tpia kowd (evydpla nAekTpoviey).
> Me ouo1omolixo deouo, OTwe VTOOINADVEL KAl TO OVOUG TOV, UTOPODY
va. avvoehody arouo. Tov 10100 aToLYEIOD (QUETALILR) 1§ OLOPOPETIKMDY
aroryeiwv (cvvbwg ouétaila).
Mn Eeyvape 0T1, OTMOE OTNV TEPITTWOOT) IOVIIKDOV EVOCEWDY, OLUOLOTOMKOT
deopot oynuatiovrat povo 6tav To GLGTNO 0dNYEITAL GE YOUNAITEPT
evepPYEOKT 0TaOUN, omdTE Exovue oTabepdTEpPn dOUN.
Ag d0VUE TOPO TOG LTOPOLV VA suVOEBOVV 600 dTopa VOPOYOVOUL, Y10 VO
oynuoticovy To pop1o Tov Vopoydvov. Kdébe dropo vdpoydvou aporfaio
GULVEIGPEPEL TO LOVAOIKO LLOVIIPEC NAEKTPOVIO TTOV S100ETEL, LE amoTELEG L
TO GYNUOTIGHO £VOG KOvoL {evyoug nAekTpovimv, dnradn evog (ebyoug
OV VO AVAKEL Kot 6To. 000 dtopa. Kat’ avtd tov 1pomo ta dvo dtopo
ATOKTOVV OO EVYEVOVGS aepiov.

H+H — H:H

Me avdAoyo TpOTO UTOPOVLLE VO, LEAETICOVIE TO GYTLOTIGLO TOV LOPIo
0V V3poyrwpiov (HCI) and éva aropo H kar éva dropo ,Cl. Ta dbo
dtopo opotPaio cuvelsPEpovy Ta Lovipn (Lovaykd) NAEKTPOVIA TOVG
TPOS GYNUOTIGUO VOGS Opotomoikoy deopov. Kat’ avtd tov tpdmo ta
dV0 GTOLLO TTOKTOVV SOUT| EVYEVOVG OEPIOV.

H- + Cl ——>H: :C:l: H-CI

Ol TopATAvVE TUPAGTAGELS, TOV OEIYVOLV TNV KOTAVOUT| T®V NAEKTPO-
viov 60€voug 6To pop1o, KaBdS Kot TO GYNUATIGHO TMV OLOLOTOAIK®OV
deopmv, ovoudloviol ylextpoviaroi tomor. Me Baon Tov NAEKTPOVIOKO
om0 mapaTnpovE 0T 6T popto Tov HCI €xovpe tpio pn deopikd (evyn
NAEKTPOVIOV (NAEKTPOVIO TOV dE GUUUETEXOVY GTO GYNUATICUO OEGUMV)
KoL £V 0EGLUKO, TOV OLOOTOAKO dEGUO. O OUOI0TOAKOG VTOC OECUOG
umopei va mopactadel Kot pe pio Tovia.

210 omnpeio avTd KOAO eivar vo KEvouE pia GOVTOUT avapopd GTIV
évvola g NAektpapyntikomtog. HAeKTpapvyTikoTyTO GTOLYEIOD 0VO-
HALETAL 1] TGN TOV ATOHOV GTOLYEIOV VO EAKEL NAEKTPOVIA, OTAY AVTO
COUUETEYEL OTO CYIUATICUO TTOLVATOUIKDY GOYKPOTHUATOV.

Av ta dropa mov oynuatilovy TOV OLOIOTOAIKO dEGUO gival OOt
petagb tovg, 6Tmg .. 610 Hop1o Tov H,, 101e 10 KOO Lehyos nAekTpo-
VIOV TOL OUOLOTOAIKOV OEGHOV EAKETAL £ {00V OO TOVG TLPNVEG TOV
000 aTOU®V, OTOTE £XOVILE OUOIOLOPPT KOTAVOUT TOL KOWOoU (g0YOUG
TV NAeKTPOVIOY PeTa&d TV 600 ATOU®V. TNV TEPITTMOT QLT EXOVE
&Eva un moliko (un TOAWUEVO) OUOLOTIOAIKO OEGUO.
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A Evipysa

Mpocpopd
EVEPYEIQG

O oxnNUATIONOG OWPOIOTTOAI-
KoU deapoU odnyei To oUoTN-
MO o€ XapnAOTEPN evEPYEIQ,
OTTwG  @aiveTalr  oXnNUaTIKA
oTnNV TIEPITITWAN TOU OXN-
MaTIONOU TOU  JOpiou  Tou
udpoyovou. Avtibeta, yia
va dlaoTTacTel €vag deouog
aTaiTeitTal evépyeia (evépyeia
oeogpou). Oco peyaAlTepn
gival n evépyela auTr|, TO00
TTI0 I0XUPOG €ival 0 SETUOG.

* [evIKWG TO ATOPA QUETAA-
AWV €vWVoVTal PJE OPOIOTTO-
NIKS Oeao.

* OI nAekTpoOVIKOi TUTTOI TWV
Mopiwv pég deixvouv O,TI Kal
ol poplakoi TUTTol (OTTO TToIa
dtopa Kal he Trola avaAoyia
OUYKPOTEITOI TO HPOPIO), Kal
ETTITTAEOV TNV KOATAVOUI TWV
NAEKTpOViwv 0BEvoug Twv
aTOHWV.

* HAekTpapvnTIKOTNTA £VOG
artépou gival n duvaun (téon)
ME TNV OTToia TO ATOMO £AKEI
nAekTpOVIa Péca oTo POPIo
TWV EVWOEWV Pe GAAa dro-
pa. Na onueiwBei 6T, 660 n
QATOMIKI) OKTIVO MEIWVETAI KOl
0 apIBUOG TWV NAEKTPOViWY
o0Bévoug augdvetal, 1600 n
TIU TNG NAEKTPAPVNTIKOTN-
TAG AUEAVEI.



Ag ovpPaivel Opmg to 1610, 6Tav To dTopa ToLv popiov elval S1oPOPETL-
Kd, Y. oto poplo tov HCL. Ztnv mepintoon avtn 1o kowd {edyoc twv
NAekTpoviov EAKETAL TEPIGGHTEPO OO TO NAEKTPOPVNTIKOTEPO ATOLO,
n.%. CL."Eto1, éyovpe avopuoldpopen KaTavour Tov Kool (guyoug Tmv
NAEKTPOVIOV, IE HEYOADTEPO TOCOGTO TPOG TV TAELPE TOV NAEKTPAPVT-
TIKOTEPOVL (.. Cl). XNV Tepintwon avth 0 deoudc ovoudleTon molikos
(Tolwuévog) opotomolikog deouog. Etvar pdiota mpo@avis mmg 0G0
HEYOADTEPN E1VaL 1] SLOPOPA NAEKTPOPVNTIKOTNTOG LETOED TOV OTOU®V,
1060 TO TOA®UEVOS £ival 0 OLOLOTOAKOS dETUOGC.

ZXHMA 2.9 O 1ToAIKGG 0oIOTTOAIKOG deTAG (UETO) atToTeAel pia evdidueon KaTd-
oTtaon petagu Tou un TToAIKoU (aploTepd) Kal Tou 10VTIKoU deapoU (SeId).

[Mopakdtm divovtal ot NAEKTPOVIKOL TOTOL TOV TOAVOTOUIKOV LOPI®V,
vepo (H,0) kot appoviag (NH,), kabbg kar tov popimv pe morlamriodg
OpO10TTOAKOVG deaoVG, S10&g1di0v TOL dvBpaka (CO,) kot adTtov (N,).
Noa mopatnpnoovpe 0Tt o OAES TIG TEPIMTAOGELS, TANV TNG TEAEVLTOING, Ol
deopoi ivar opotomoAtkoi mohkoi. Emiong va onueidcovpe 0Tt 0 S1mhog
Kot TPUTAGG 0eGLOG cuykpoteitatl amd dvo N Tpia kowvd (ebhyn niextpo-
viov, avtictorya.

0t + 2H- —— H:O:

H

N- + 3H- — H:N:H
H

:0: :C: 0

:N: & :N:
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* O1 kaBapd opoIoTTOAIKOI
Kal kaBapd 1ovTikoi deaoi
€ival aKpaieg TTEPITTITWOEIG.
O1 TrepIo0odTEPOI OEGUOI Eival
€VOIGUETOU XAPAKTHPA.

* H TOAwGon €vOg opoIoTTOAI-
KoU ©eopoU UTTOONAWVEI TNV
Utrapén 10vTIKoU XapakTApa
OTOV OMOIOTTOAIKG BECHO.

Mopiakd MOVTéAO oOpOIlO-
TTOAIKWYV EVWOEWV

uopio HCI

"~

d

popio NH,

-

uopio H,O

popio CO,

IXHMA 2.10 Zxnuatikn
QTTEIKOVION TNG OUOIOTTOAIKNG
évwong NH,



XopoKTNPLOTIKA OROLOTOAMK®V 1] HOPLIKAV EVAGEDV

1. O1 poproxéc evmoelg S10PEPOVY EVIVTOGLOKA Ao TIG IOVTIKES, Eivat
ONAadT Sakpitd GLUTAEY AT ATOR®V (LOPLEL) Kot OYL EKTEV] GUGCMLO-
topata (kpvotadiol). EmmAéov, ot eAktikég Suvapelg petaéy Tmv popiov
elvar aobeveic o€ oxéon pe aVTEG HETAED TOV 1OVIMV GTO KPLGTOUAAKO
TAEyHa. I avto o1 poplokéc evaoels oynuatilovy Lolakd oteped e
yopnAd onpeio TEemc, N VYPA He YounAd onpeio fpaciov,  aépla om-
pata. Yrapyovv BEPaia TEPITTMOELS OTIC OTOIEG TO ATOUN CUVOEOVTAL
peta&b Tovg kol oynuotiCovv peyaiopdpia, OT®G ival To Sopdavtt 1
0 ypaitng, Ta omoia yopaktnpilovror amd eEUPETIKT GKANPOTITO Kot
TOAD LYNAA onpueia TEEWC.

2. Opo1omoMkég evmoelg etval Kot 1o TAEIGTOV 01 EvOGELg LETAED aLe-
TAAL®V, Y. 0EEa, 0EE1d10 ApETAAL®Y KAT.

3. e kaBapn KaTdoTaon Eivol KaKol oymyol Tov NAEKTPICUOD, EVOD TO
VOOTIKA SIOAVLOTO OPIGUEVOV OLOIOTOMK®DV EVOGEMV (T.). 0EEMV) Ayouv
TO NAEKTPIKO pEV L.
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ZXHMA 2.11 O ypa@itng
(Trdvw) Kail TO SIAUAVTI
(k&Tw) atroTeAoUV xapa-
KTNPIOTIKG TTapadeiyuara
KPUOTAAAIKWV OTEPEWV TWV
OTTOIWV TO ATONA CUVOE-
ovTal JE OUOIOTTOAIKOUG
0e00UG (OUOIOTTOAIKOI
KpUoTaAAol).



2.4 H yhoooo ¢ ympeiog - Appog oEetdomong -
I'pagn MUIKOV TOTOV Kot E160yMY TV OVOULOTO-
AOYL0, TOV EVOGEMV

Ewcayoym

H yAoooo g ynueiog eival n mhovoiotepn yYAwooa. ‘Exel va kdvel pe
TOVAIYIGTOV OEKO EKATOUUDPLL YVOOTEG EVOGELS KOl O aplOOg anTdg
av&avetar paydaia. [Tepimov 600 000 véeg evoelg mapackevalovrat kabe
xpOvo. Lkepbeite yio oOyKpion OTL N oyyAMKN YAOGGO OV EEMEPVA TIG
500 000 Ae&erc.

2mv apyn ta ovopota divovtay Katd to TAgioTov pe faon v
TPoEAEVOT N TIG WOOTNTEG TNG EVIOOTG, TT.X. TO YPMU. MepiKa am’ avtd
COVTEYOLVY) LEYPL CNUEPOL, TTY. OVOTVEL LA 1] KOV POPTE (duVaTO VEPOD,
70 VITpIKO 0£D). Alyo apydtepa, pe TV obENGT TOL OPLOLOD TOV EVOGEWDYV,
emkpdInoe TANPNG cVYYLon, uéxPIg 6Tov oTic apyéc Tov 19” mdva o
omovdaiog ynukog Berzelius £€dwoe Tovg GUUPOMGLOVG TV YNUK®Y GTOL-
Yel®V Kot AvoiEe To dPOLO Y10l TN GUGTILOTIKY HEAETN TNG OVOLLOTOAOYIOG.

Ynignuépeg pag n Aebving Evoon Osmpnrikng kot Epappoouévng
Xnuelag (IUPAC) éyet emooptiotel pe To £pyo TG evappdviong g debvoug
AVTHG «YADOGOGY, e OE0TIoN 0o Kapd GE KapO VEDYV GUUTAN PO LOTIKMV
KOVOV@OV IOV VO KAADTTOVV TIG VEEG £EEAIEELS KOt £X0VV TAYKOGHLOL LGYV.

Xnuika cvpfora, To areafnrdpr Tne ynueiog

Tao ynuucd ovppora givor cuvtopoypapisc Twv ovoudtov towv 112 otot-
xelov. Ta copPfora avtd Tpoépyoviar cuviBws amd To TPMTO N T 5HVO
TPAOTO YPAULOTA TOV 0YYALKOD 1] TOU AOTIVIKOD OVOUATOG TOL GTOLYEIOV.
To copPolro Kot To OVOLATE TV GTOXEIDV dIVOVTOL GTO TOPAPTN L0, GTOV
TIVOKO TOV GYETIKOV ATOUKOV Lal®Vv (0TolKOV Bapmv).

Xnuikot TOmolr evoe®Vv, To AeEIAOYL0 TNG YNUElNg

O ynukot THo1 amoTeA0VV To GOUPBOAN TV YNUK®OV evdoewv. Ot yn-
pkoi Tomot drakpivovrol og d1dpopa €101 avaroya LE TIG TANPOPOPIES
7oV 3{vouV Yia TIG EVAOGELS TIG omoies aupPoiilovv. O uopraxoi tovmor,
TOV YPNGLLOTOLOVVTAL GLVIO®G STV AvOpYyavN YNUEL, LaG el VOLV:

1. amd mow oroyyeio amoteAeitan n Evaoon
2. tov akp1pn apBpd 1@V aTOUmY GTO HOPLO TNG VOO,

Noa onpeiwdei 6t1 n opyavikn ynueio TEPIAAPPAVEL TIC EVOOELG TOV Gv-
Opaxo minv Tov CO, CO,, H,CO, kot avOpakikdv ardtwv.

[Mo ™ ypoen Kot TV ovopocio TdV LOPLOKOV TOTMV ELVOL ArapaitnT 1
YVAOOT TV KUPLOTEP®V 1OVTOV KaOMG Kot 1 eKpddnon tov cuvnbéotepmv
op1Oumv 0&eldmoNG TOV GTOLYEIDV OTIC EVAOOELS TOVS. AVTA eKTiBeVTOL
OUECHS TOPOKATO:
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Berzelius (1779-1848)

>oundog yiatpos. H aydrmn
TOU YIO TIG QUOIKEG ETTIOTH-
MEG TOV €OTPEWE TIPOG TNV
IOTPIKF), TO PMOVO KATAAANAO
Tedio eKkeivn TNV €TTOXN YIA

OtToIoV  EVOIOQEPOTAV VA
omrouddoel xnueia. Fyavti-
aio ATav TO €peUvVNTIKO TOU
€PY0. € PIa €TTOXA OTTOU Ol
Onuooievaelg ATav AlyooTEg,
auTtég Onuoaicuce 250 Tre-
piTTou  TTPpWTOTUTTA  GPOPQA,
€KTOG atd BIBAia. AvakdaAu-
Ye véa OTOIXEIO Kal TTPOC-
O16pI0E PE OXOAQCTIKOTNTA
TIG OXETIKEG OTOUIKEG WACES
OAwV Twv TOTE YVWOTWV
oTtoixeiwv (43). Epnupe 1n
«XNMIKN  oA@apnTO», €10d-
YOVTOG TIG GUVTOHUOYPA®PIES
TWV OTOIXEIWV, TTOU €KTOTE
XpnoigotrolouvTtalr otn  Ole-
Ovr) yYA\wooa TnNg xnueiag.



O1 TOTOoL TOV 1OVTMOV KOl 0L OVOULOLGLES TOVG

r o ’ I + Q2- - ’
Ta 10vta ©g yvwoto sivar popticpéva dropa, m.y. Na , S7, 1 popticuéva
. . + 2 . . . p
cvykpotipate atopwy, T.y. NH, ', SO4™. Avtd mov £xovv Oeticd poptio
AéyovTorl Katiovta, EVM 0T oL £0VV aPVNTIKO POPTIO AEYOVTaL OVL-
6vta. Ot ovopaocieg kot ot GUUPOAIGHOL TOV KUPLOTEP®V LOVOUTOUIKMDY
KO TOADOTOUIK®V 1OVI®V diVOVTaL GTOVG TOPUKAT® TIVOKES:

Mivakag 2.3 OvopatoAoyia Twv KUPIOTEPWY JOVOOTOUIKWYV IOVTWYV

Ccr yAoplovyo N yhopidlo o* o&vyovoiyo 1 o&eidio
Br Bpopovyo M Bpopidio s* Bg100%0 1 GOLVAQPIO10
I 1wd100Y0 1 1wdido N* almtovyo N virpidlo
@Boprovyo 1 eBopidio P> POGPOPOVYO 1| POCPIOI0
H VEPOYOVOVYO 1 VOPIdLO

Mivakag 2.4 OvopaTtoAoyia Twv KUPIOTEPWY TTOAUATOUIKWY 10VTWYV

NO; vitpikd |[CN° kvdvio (kvavido) [HCO,; o0&wo avBpakiKd
COSZ' avOpaxiko |CIO, vrepyropikd | HPO 42' 0&vo POGPOPIKO
SO 42' Beuco Clo; YADPIKO H,PO, d&166Ewo pocpoptkd
PO 43' pocpopko |ClO, YA®PLDOEG MnO, VTEPLLOLYYOVIKO
OH  vdpo&eido |ClO VIOYA®PLDOEG Cr2072' Sypopkd

NH 4+ appdvio  |HSO, 6&wvo Betucd CrO 42' APOLKO
AprOpog o&eidmong

O apBpog o&eidmonc (A.O.) eivar pia cvpPotikn évvola mov emvordnke

Y10l VoL SIEVKOAVVEL, PETAED AAA®V, TN YPAPT TOV YNUKOV TOTOV.

> Ap10uoc oleidwons evog atouov o€ uio. ouoloToLiKy Evaay opiletal
7O POIVOUEVIKO POopTIO TOL B0, ATOKTHOEL TO GTOUO, AV TO. KOIVa, (EDYN
niAextpoviwv arodofodv oto niextpopvyTiKoTePo dTouo. Avtioroiya,
ap10uos oleldowaong evog 10VTOG O€ [IG. IOVTIKH EVWTH EIVOL TO TPOYUO-
TIKO POPTIO TOV 1OVTOG.

Ot cuynBéatepor apBpoi 0&elidmwong ototyeiwv og evaoelg givatl avtol

OV AVALYPAPOVTOL GTOV TOPUKATM TIVOKOL:
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XNMIKG cUPBoAa

l

TO aA@dApnTO

XNMIKOi TUTTOI

l

TO A£§INGYIO

XNMIKEG €EI0WOEIG
(avmidpdosig)

l

Ol TTPOTACEIG

* AvaAoya TToOAUATOMIKG 16-
via pe autd Tou Cl oxnua-
TiCouv 1O Br, ka1 10 I, TM.X.
BrO, BPwHIKO 10v.



Mivakag 2.5 uvnBeig Tipég A.O. OTOIXEIWV OE EVWOTEIG TOUG

Méraria Apérario
K, Na, Ag +1 F -1
Ba, Ca, Mg, Zn +2 H +1 (-1)

Al +3 o 2 (-1,+2)
Cu, Hg +1,+2 Cl, Br, I -1(+1, 3, +5,+7)
Fe, Ni W2, 3 S -2 (+4, +6)
Pb, Sn +2,+4 N, P -3 (+3, +5)

Mn +2,+4, +7 C, Si -4, +4

Cr +3,+6

IMa tov vroAoyioud TV aplBudV 0EEIdMONG OTOLYEIWV GE EVAOCELG
aKOAOVOOVLE TOVG TAPUKAT® TPAKTIKOVG KOVOVES:

1. Kd&0Be otoyeio o ehevBepn kotdotoon £xel A.O. {00 pe 10 Undév.
2. To H o115 evaroeig tov éxet A.O ico pe +1, extdg amod Tig EVOOELS
TOV UE To PETOAAD (VOPidLa) TTov Exet -1.

3. To F o115 evddoeig tov €yl mdvrote A.O ico pe -1.

4. To O o115 evaroeig tov £xel A.O 160 pe -2, ekTog omd Ta VITEPOLEidIn
(mov €xovv v ouddo -0-0-), ota omoio £xet -1, kar v évoon OF,
(o&eid1o Tov pBopiov), otnv omoia £yl +2.

5. Ta oAkdMa, w.y. Na, K, &xovv mévrote A.O. +1, Kot 01 aAKOAMKEG
yaieg, m.y. Ba, Ca, éyovv mavtote A.O. +2 .

6. To alyeBpikod dOpotopa tov A.O OA®V TV atOU®V o€ pio Evaon
glvat ico e 10 undév.

7. To alyeBpikod dOpoiopa tov A.O OA®V TV aTOU®V G éva
TOAVATOUIKO 10V €ivan 160 e To PopTio Tov 16VTOG.

Hapddsrypa 2.4

Na vroroyisBovv ot apBpol o&eidwong:
) Tov S oto Heukd 080 (H,SO,)
B) Tov P 610 pwspopikod 16v (PO 43')

AITANTHXH

a) Ot ap1Buoi o&gidmwong yia to H etvan +1 ko yia 1o O glvan -2, dpa
€YOVLE:

2+1)+x+4(-2)=0=x=+6

B) ' To O 0 ap1Buog o&eidwong elvar -2, dpa ExOvE:
Xx+4(-2)=-3=x=+5

dnradn, o A.O. tov P 6to poopopikd 16v givar +5.
Epappoyn

Noa vroloyicete Tovg aplBovc o&eidmong:

) Tov xpwpiov (Cr) oto dypwud ke (K,Cr,0,) kot
B) tov dvBpaxa (C) oto avBpokiKo 16v (CO32').
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I'po@1] popLoK®OY THTOV AVOPYUVOY YNUIKOV EVAOGEMY

Kot apydc oexdpaote 0t 1 avopyavr Evoon omoteAeital amd 600 pépn,
7oL pmopel va tvort dTopo 1 1OvVTa. Av 10 TPAOTO PEPOG, T.Y. A, Exel BeTicd
ap1Buo o&eldwong +x, evd 1o devtepo TUNa B €yl apBuod o&eidmong
-y, TOTE 0 HOPLUKOS TOTTOG TG EVAonG glval Awa'

Noa mapatnprioovpe ot

. av Kamolog deiktng tvon 1, tote avtdc Tapaeinetat.

B. av o Adyog y:x amAomolgital, TOTE TPONyEiTaL OTAOTOINOT TPV OO TN
YPOOY| TOV HOPLOKOD TOTTOV.

Hapaoerypa 2.5

Noa ypa@odv ot poplakoi TOTOL TMV EVOGEMY TOV ATOTEAOVVTOL AUTTO:
+3 2-

o) Al ko SO,
4+ 2-

B) Sn" ka1 O~

ATTANTHXH

a) AL(SO,),
B)Sn,0, — SnO,.

Egappoyn

Na ypapohv o1 LoplaKoi TOTOL TOV EVAOGEMY TOV OTOTEAOVVTAL OTO:
2 2-

o) Ca”" kat CO;™.
3+ 2-

B) Fe” kou S™.

Ovopatoroyio avopyavmy YNMUIKOV EVOGEMY

H ymukr| YAoooa, TEA0C, OLOKANPOVETOL E TNV OVOUATOAOYIO TV EVOGEMV.
g YEVIKEG YPOUUES 1] OVOLATOAOYIO TV EVOGEMV ATOTELEL GLVIVAGHO
TOV OVOLATOV TV dVO0 TUNpdtov (A, B) e évoong. Na topatnpnoovpe
OTL 670 EAMNVIKO YAMOGIKO GUGTNIA, Ol EVOGELS daffalovrtal avtibeta
and ot ypdpoviol. Anradr|, To deVTEPO TUNHO TNG Evmong daPaleTon
TPDOTO KO TO TPMTO TUNLLO AVTNG 0e0TEPO. O1 KavoOveg Tov Ttopatifevton
TOPAKATO 0POPOVV TNV OVOLAGTL AvOPYOVmY EVOGEMV, UE TNV TPoHTo-
Beom o0t yvopilovpe T0 Hoplakd TOTO CVTOV.

a. Ot evooelc Tov petdriov (1 tov wvtog NH 4+) LLE TOAVATOMKO VIOV
ovopdlovtat e To OVOLO TOL aVIOVTOG TPMTO KOl TO OVOLLO TOV UETAA-
Aov (M NH 4+) petd. Eniong, ot evdoelg Tov vopoydvou pe ToAVATOUIKE
avidovto ovopdovtal Le To GVOpO TOV avIOVTOS TPAOTO Kot Tr AEEN «0&0»
petd. ILy.

K,CO, avOpakiko kéAlo

Ca,(PO,), P®SPOPIKO acPéotio
NH,CIO, YAOPIKO AUUOVIO
H,SO, Beuco oY

H,PO, PMGPOPIKO 0EL
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B. H ovopacia évoong petaiiov (M NH 4+) pe OUETOAAO TPOKVTTEL OO
TO OVOLLO TOV QUETAAAOD LE TNV KOTAANEN -00Y0 1 -1010 KOl 0KoAoLOEL
70 6vopa Tov petdAiov (M NH 4+). No wapatnpnoovpe 0T, oV T0 HETOAAO
€xeL TEPLGGOTEPOLS amd Evav aptBpods oeldmong, Tote HEGa e TaPEV-
Beom avoypaeetot pe AaTvViko aptBpod o apBpog ofeidmong otov omoio
AVOPEPOUACTE. T.Y-

MgBr,  Bpwuiovyo poyvicio

FeS Be100y0¢ 5idnpog (1)

Fe,O, o&eidro adnpov (I11)

v. H évoon evdg petdhiov pe 1o vopoleidto ovopaletal vdpoeidto tov
LETOAAOV. TL.Y.

KOH VOPOEEIDI0 TOL KOALOL,

Al(OH), vdpo&eioro tov apythiov

0. Mepikég popéc 8o otoryeio oynpatilovv tepiocoTePE 0md pio Evm-
o€lG. ['a ) duiKplon aVTOV, GTIC TEPUTTOCELS OVTEG, YPTCLLOTOLOVUE
ap1OunTKd Tpobépata, Tov deiyvouy Tov aptBpd aTOU®Y TOL dEVTEPOV
otoyeiov. I1.y.

CcO povo&eidio tov avbpaxa

CO,  o10&eidio Tov avbpaxo

N,O, mevroeidio tov almdTov

PCly  mevtoylopiovyog @ocedpog

Eappoyn
Aivetal 0 TopaKAT® TIVOKOG:

NO, | cl0,| so” | pO”| s* | OH | CI | O

Na®

Ca2+
Cu2+
ARt AL(SO)),
Fe3+
NH
H+

4

. No GUUTANp®GETE TOV TVOKa Ypapovtag o€ Kae kevo TOV avTioToLyo
HOPLoKO TOTTO, OTTMG OETYVEL TO TOPASELY L.

B. Na apBpnoete kot vo OVORAGETE TIC 63 EVOGELS TOVL TIVOKOL.

v. Almha omd kabe dvoua Kot yopic va PAETETE TOV TIvoKa VoL YPAWETE
TOV OVTIGTOLYO TUTTO KOl 6T GUVEYELD VOl EAEYEETE TOVG THTTOVG LE TOVG
OVTIGTOTYOVE TOTTOVE TOV VUK.
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N'vwpileig OTl......

Mia Trepiodeia oTov TTEPIOdIKS TTivaKa

(epmrveuopévo atré 1o TTEPIodIKG Baailelo Tou Atkins)

KoaAdg opicate oto meptodikd Pacirelo. Tovtog 0 TOMOG ivorn TParyLaTIKOG, 0G0 GavVTACTIKOG Kot av gaivetat. Etvol to
Bacileto TV ynuKdV oToryelmv. AT’ o GTOLElR QVTA PTIAYVOVTOL Ol TAAVITES, Ot Bpdyot, Ta putd, Ta {da, Kabeti Tov
pog mepariet. Kon peis ot idrot ototyeio eiplacte, o1 eyképodol pog cuvtifevtan amd oTotygio, Aol Kot Ol OTOWELG
oG, e Kamoto évvota, gtvar 1010t Teg TV otoyeiav. Eipaote Aomdv kdtouot 6o id1o faciAelo, 0to meptodikd PaciAslo.

Ap1oTEPG oG, OTN YDPO THG OVONGE, ATADVETOL 0 0pBoydvios Topéag Twv ototyeiwy s. Ed® Pacilevovy ta
dpaotuch pétorra. Avtd Tov dg cuvavtdie Toté eAedBepa ot PHOT, AOY® TG EEPETIKTG TOVG OPACTIKOTITAS KO
0G0 TPOYWPALE TPOG TAL VOTLAL, TOGO 1 dpdon av&avel. No TapovpE Yo TOPASELYLLOL TV OVTIOPUOT| TOVG LE TO VEPO.
v apyn, otn Popeta dutikr eptoyn Tov Abov (Li), To amotélecua g Bpoxng eaiveton acnpavto. H avtidpaon
e o vepo giva novym. To £dapog cryoPpdlet, kot avadidel puoOAdes VOPOYOVOL. AKPPBHDG TAPAKAT®, GTO VATPLO
(Na), To tomio oArdCet. Edd m Bpoyn mokevet pe Tov 1omo. To £dapog koyAdlet kot Bpalel OToTe T0 KTl Lio oTaryova,
vepov. Xto kaAo (K) ta mpdypata yepotepevovy. Edd 1o £60.pog 0yt LOvo povokdvel kot Bpdlet, aAhd TaveL poTId
Ko Katyeton To vépoydvo mov EAeVBEp®VEL 1] avTidpaoT). AKOpa TTo VOTLO, 6TIS TTEPLoyES povPidiov (Rb) ko kausiov
(Cs) o pdrypata yivovron ekpnktikd. Edd, kabe otaydva vepov givor kou pa Bopfa mov okdet LOAG TpocKpovsEL
010 £dapoc. Tovtn 1 Teployn dev eivar katownoun, 6tav Bpéxet.

ZxApa : H dpdon Tou vepou
O1ad0XIKd, aTTO APIOTEPA TTPOG
Ta 8e€1a oTo Aibio (Li), Natpio
(Na) ka1 KaAio (K).

Oumg, n dpacTkdTnTa 0VTH TOV adkalioy de onpaivel 6Tt etvar dypnota. To vaTplo yio mapdadetypa, Tov Ppicketon
og apBovia 6T POoN VIO LOPET GAATOC, EIVOL OVGIDIES GLGTATIKO TOV VEVPIKOD GUGTILLOTOG KL TOL EYKEPAAOV LLOG,
YOPIG avTO B0l NUOOTE GYPNOTEG UNYOVES.

Aimho ota oAkdAa Ko 6Tov 010 opBoydvio Topéa Bpickoviar ot aAkolikég yaies. Edd avikel to acPéotio
(Ca), yopic ot dev Ba vPYaV oTABEPG OIKOOOUNLLOTO GTLG GUYYPOVES KOWVAVIES, 0pol amotelel Baoikd cuoTatikd
NG OKOOOMIKNG, ). Lappapa. Ovte ta péAn Tov oikov Pactieiov Ba iyov moTé avamtitet To emBeTikd Tovg OTAN
YOPiG anTo (56VTIEL, YoVALOG0VTES KAT.). AKPIBdG TThved Tov givar To paryviioto (Mg), mov amotedel To Pacikd cuoTTIKO
™G YA®POPOLAANG, XOPIG ATV 0 KOGHOG Bat €l)E L0V OTTOTTVIKTIKT EEPa aVTE TOL TPAGTVOL TAPAdELGOV TG {®NG TOL
yvopilovpe.

Av d10.6YIGOVE TPOG TOL OPLOTEPA TN YEPLPO, LETAROONG (LETATTMOONG), PTAVOVLE GTH YDPO. TNG AVOTOANG, TO
0e&16 opBoyavio Tunua Ty crotyeiowy p. EdG Ppicketor n) o eDQopn TeEPLoyr) Tov TePLodikov Bactieiov, mov eivor
ot Tov avBpaxa. O C dwakpivetor amd T petpomdOeld Tov, etvon KHAOBOAOG GTIS GYEGELS TOV, OeV Etvar YynAOUOTNG,
OT®G oG TOVLLE TO EOOP10. XN YMueia, OTmG TOAAEG Popég Kan ot {mn, antd avtapeietat. O C pe ) petplo@pocsivy Tov
eméPaile TOV E0VTO TOL MG PaGIALL TOV TTEPLOdIKOD TTivaka. Mnv Egxvate 6Tt 0 dvBpaiag amotelel T0 faoikd CLOTATIKO
TV 10 TEPiTov EKATOUHLPI®Y 0PYOVIKAOY EVOGEDY. ESD 0TIV avatoMkr| ydpo o LEToAla eivat ToAD To fpepa. o
TOPASELY LA, O KAGGITEPOG (Sn) Y10 YpOVI XPTGLOTOLOVVTOY GOV TPOGTUTEVTIKY ETKAAVYT TV YOAOPOIVOYV COAN-
VoV o1t1 KoveepPomnotia, Tpotod o Kovivag fOpelog yeitovég tov, o apyidio (Al), avtikataotoet TO00 TO GKEAETO
(ctdnpo) 600 Kot TV emdepidn (KAooitePO) oXEIGV OADV TMV GLOKEVUCLOV TOTMV, AKOUN KL EKEIVMV TOL £ivar TOCO
SwPpotikd 660 ta avBpaxovya avoyvktikd. O poAvBoog (Pb), o Bopetog yeitovag Tov KAGGITEPOD, SUVLGE QKON
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peyadvtepn dadpopn LESH GTNV 1GTOPIa YOpT TN YNLLUKH TOL adpavela. Ao v emoyn ¢ Popaikng Avtokpatopiog
UEXPL CTLEPOL XPNCLLOTOLELTAL YLOL T LLETOYMYT) TOV VEPOD, TTOL £ivort eEanpeTikd Srafpmtikd vypd. BéBata o poAvBoog
dev gtva amoAVTOG 0POUVIG, KL £TGL, OTAV LUKPEG TOGOTNTES AVTOV ELGEADOVY GTOV AVOPOTIVO EYKEPOLO, TPOKAAODY
SwavonTikn e&ocBévnon.

Aaoyilovtog ™ YPoLU TOV LETOAAOEIBOV GTAVOVLE GTNY KOPOLG TG OVOTOAMKNG YDPAS 6TO BAcIAEL0 TMV OpLE-
TdMwv. Ed® Bpickovlie 0ploléves YVOPLLES 00PATES OEPLEG TEPLOYES, OTMG TO Al®TO Kot To 0EVYOVO. To o&vydvo givor
Cotikng onpoociog. To id1o amapaitnto Yot on etvar to dlmTo, Yol ot Tpmteiveg dopovvTaL amd avtd. Xapn 6” avtd
petofipaleron n kKAnpovopukotnta, pécm tov DNA. ITo kdtw dwukpivovpe To pdceopo (P), mov amotelel cuotatikd
v 06T®V. O P tépa o’ awtod €xel pio £VTovn TPOCOTIKOTNTO, TOL TOV KAOIGTA Wiaitepa KATAAANAO Vo amobnikevet
EVEPYELD GTOVG OpYaVIGHOVG, VO Hoper] ATP. Eva omovdaio yapaxtnpiotikod mg {ong ivat 6Tt 3V TEAEIOVEL 00TPOTLOL0,
aAAG omotel opy” EKTOMEN Ko TpoceKTIKN d1dBeom evépyetag. Mia pukp moodtnTa EVEPYELNG £0, GAAN pio KEL, Oyt
évag opvidiog katakivopoc. Eva fripa mo de&id cuvavtdape to Oelo, Eva kitpvo 6teped, mov amotedet t Bdon yia v
mapay@yn Tov Beukov o&éoc. H mapaymyn tov Betikod o&€oc, Tov epmAéketat .oyvpd ot Propnyovia Mracpdtov, £xet
¥pPNoonomOel mg deikTng TG 0rOS0GNG TG OKOVORING oG XDPaAS. No Aowtov o Tepiepyn GULLLLOYIO: Ol OPYOVIGLOT
He KOp1o cuGTATIKO ToV C, XPNGLLOTOLOVY 0EEN, LLE KOPLO GLGTOTIKO TO S, DOTE VO TOPAYOLY AMTAGLLOTA, LE KOPLO GL-
GTOTIKO TO P, Y10 VO TOpAGYOVV EVEPYELD GE TPMTEIVES, TV OTOLMY TO KVPLO GLOTATIKO fval TO N.

AxpIB®S 7o KATw 1 TEPLOYN Eivar A TpLacuév e To apaeviko (As). H dpactikdtta tov As @g SnAntnpiov

TPOKVTTEL OTO T1 GTEVH] OUOIOTNTA TOL LE TO POOPOPO, 1) OTOL0L TOV TAPEYEL TI) SVVATATNTO VoL SIEIGOVEL GE AVTIOPA-
GELG TOL LETEYEL O P evd 01 AemTég 510p0pES TOV GLVOUOTOVY GTNV AToPVOLLLET TOL LETABOAIGLLOD TOL KuTtdpov. To
AsS ¥pNOLOTOIEITOL Y10l VO OKOTMOVEL KOAOTPOAIPETOL, GE GUYKEKPULEVO PAPLLOKO TTOV KOTOTOAELOVV TIG AOUMDEELS, KO
KOKOBOLAQ, GTOL Y1 AEPLaL TTOV TTPOGRAAAOLY TOL VEDPOL.
Mo avatoiikd Bpickovtat to adoyova. To eBopio Eexmpilet, eivor TOAD dpaCTIKS 0PLO, TTOV TOAD SVGKOAN aobdKevETOL
€&’ autiag g evkoAiag oL petatpénel Ta doyein og KOoKva. Eutuyés mavtmg yeyovog givat n yprion tov ehopiov mg
TOPAyOVTO GKATPUVONG TOL GULAATOL TMV 0VTIAY Kot GUBEHAAEL GTLLOVTIKE GTI GUVOAIKT BEATIOON TG 000VTIKTG LYElNG
tov eBvav. To YAdplo, axpifac votia, Bpioketat o peydin apbovia oto Bokacovo vepd. Exel, aykolid pe o vatpro,
amotelovv to emrpamélto arkdtt. To yAdpro vdapyet ApBovo Kot 6To GO LS, O POLOG TOV, OTMG Kol 0Tl Odhacaeg,
givol Kammg TodnTiKos. ATOTEAEL TV EPOTIKT GOVTPOPO TOL VOIPIOL, KoL 0 pOAOG TOV TtEptopileTal 6° antd. Qo6T6G0,
GE 0EPLOL LLOPPT] TO YADPLO TOPOVGIALEL EVTOVEG OUOIOTNTEG LE TO POOpP10, Umopel va Bavatdcel TG0 puKpoPia 660 Kot
avOpdmovg. AAAG propel va evBoveton kot yio T Bavatmon TANBVGUAVY e TEPIEGOTEPO avETAicONTOVG TPOTOLG: O
yAopavBpaieg Kot ot YAwpo@BopavOpakes, Tov ¥PNCYLEVOLY GOV YUKTUKE VYPE 1) 6T aepolOA, TPoKkaiohy TNV TPV
Tov 6ovTog.

210 TEA0G TOL KOGLOL, 6TV ATt AVATOAN|, BPIoKOVTOL TOL EVYEVT) 0EPLYL, TOV APVOVVTOL EVIOVO TN YNLLLKT SpAoT).
Avti 1 EMewym SpaoTiKdTNTOG ToL KAOIOTA XP1IGLLL, YLOTL LTTOPOLY VO, SNLIOVPYGOVV BdPAVT| OTHLOCPULPO OTIOV YPEINCTEL.

AvVGApEGH GTNV AVOTOAKT Kot 6T SUTIKN YDPOL EKTEIVETAL 1] YEQLPO. LETAPOONG (LETATTMONG) LE TO oToLyEla d.
Edd gaivetar ) meproyn e&epevvinke amd avatoldg Tpog ducpds. O yokog Bondnce v avBpmmrdtnta va eOyeL amd
v emoyn Tov ABov Kot va 0dnyn0el oty emoym tov petdAiov. O yaAkds avtéxet ot StéPpwon yr' antd Kot Exet axdpo
Ko onpepa 600 Pacticég yPNOELS: OTNV KATOOKELT VIPOSOANVOV Kot 6T Vopucpatokornia. (Tnv idia pihocopio ako-
AovBovv 0 dpyVPog Kot 0 XPLGAG, TTOV YPTGLULOTOLOVVTOL TOAD Kapd TOPA G LETUAAN TOV EUTOPIOV, TG SLOKOGUNONG
KOLL TNG VOLUGLLOTOKOT0G, AOY® KUPIMG TNG EAKVOTIKNG TOVG ELLPAVIONG, TG CTOVIOTITAG TOLG KoL TG OVOEKTIKOTNTAS
ToVG o S1dPBpwon). AkorlovONnce 1 €m0y TOL GLONPOL TOV 0ONYNGE TOV KOGLO T Blropnyavikn emavactact. TELog,
£YOVLLE TO TITAVIO e TIG 110TNTES AKPIBDS TOL YpetdleTon pio Kowvmvio 1 omoia emdideTan 6TV VYNAN TEXVOLOYia, DGTE
VOl KOTAKTNOEL TOLG 0VPaVODG (KoTaokeun dtaotnponioimv). Etvor éva pétoddo orkinpd ko avlektikd ot didPpwon,
®OTOGO EAUPPO...

Kapdg 6pmg etvat var S00LLE Kot T VIGLOTIKN YDOPO TOL TEPLOGIKOD TIVOKO. . ZTa fOPEL TNG NTEPDTIKNG YDPAS,
onmg mepinov 1 Iodavdia ata Bopeta g Evpdmng, Bpioketon o pLovoytky, amoploveopévn meptoyr, To vopoyovo (H). To
VOPOYOVO TAPE TV ATAGTNTA TOV EYEL pio, TANO®PIKN YNLUKY] GOUTEPIPOPA Kot EXUTAEOV Eivol TO 1o dpBovo cTotyeio
GTO GUUTOV, TO KOVGULO TV ACTPOV.

H otevi Nota Njoog, ota avoiktd, anoteAel To mapdptnpo Tov mivaka, 60 Katotkovv Ta ototyeia f, ot Aav-
Bavideg o Popeta Ampida Kot ot aktivideg ot vota. Edd n meproyn eivon avaglomoint. Yrapyovv Alyec meptoyég
Tov Bactieiov ot omoieg péxpt oTLyUng d€ ypnotpedovy oe Timote (dev Eyovv a&lomomBel ovte amd T PHOT 0VTE OO
™ Bropnyavia). Yadpyovv d0o Pacucoi Adyotyi” avtd. O évag eivat OTL TO GTOLYEID VITAPYEL GTOV TAOVITN LG OE TOAD
ppég Tocotntes. o mopdderypa pépvoulie To epaykio (Fr). Exetl extiun0ei 611 omoradnmote iy 6e 0AOKANpY T
N VIdpy oLV Hovo dekaentd mepimov dropa Fr. To {010 omdvia givar Oha ta vtepovpdvia otoyeio. O dedtepog AdYog
gtvo ) padievépyeta. Ola ta otoryeio wépa an’ o Piopovdio givor padievepyd. Kad’ 6Ao to punKog tmv voTiov aKTdv
VIAPYOVV VEKPOKEPAAES [LE GTOVPMOTE KOKOAN. ESG acopn Kot To evOopépov Tav ynkav apyilel va KApmTeTo Kot
EMPVAOKTIKOTITO KATOACTEAAEL TNV TEPLEPYELQ.
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Avake@uraioon

1. X0puewva pe tov Bohr 1o dropo anoteleital omd tov mopnva (Oetikd Tpetovia
KoL OVOETEPQ VETPOVIA) KO YOP® OO TOV TUPHVA GE KAOOPIGUEVEG KUKALKEG
TPOYLEG TTEPIOTPEPOVTOL TO AEKTPOVIAL (TTAOVITIKO OTOUIKO LOVTELO).

2. Ta niektrpdvia gvog atdpov katovépovtot o otiddes. O péyiotog aptduog
niektpoviov mov pmopel va whpet kKobepio and Tig TE0oEPIc TPMTEG OTIPAOES
givon 2n°, 6mov 1 0 KOpLog kPavTikdS aptpog.

3. X170 60YYpOVO TTEPIOSIKO TIVOKO TO GTOLYEIN KATOTAGGOVTAL LE BACT) TOV OTOKO
ToVG 0pBUS. TOUPOVO LE TO GVYYPOVO TTEPLOJKD VOO 01 IOLOTNTEG TMV GTOLKEIDV
glvat TEPLOdIKT GLUVAPTNGT TOV ATOLUKOV TOVG apOLoD.

4. Ot opuldvtieg oglpéc Tov Tivaka ovopalovTol TEPiodot Kot KATa UNKOG 0VTOV
vrapyetl Pabuaio petafoln TV 1810THTOV TOV otolygimv. Ot KATAKOPVQES
oTNAEG TOL Tivako ovopdalovtol opddes Kot KatalapuBavovtat amd ototyeio pe
avAAOYEG 1OLOTNTEG.

5. H ympwm copmeprpopd tov otoryeinv kabopiletot amd v NAEKTPOVIOKT] SOUT
TOV 0TOU®OV TOVG (MAEKTPOVIA TNG EEMTEPIKNG GTIPASAG) KOL TV OTOMKY OKTiVOL.

6. Ta 300 KVPLOTEPO EION YNUKDOV SECUOVY EIVAL O LOVTIKOG 1 ETEPOTOMKOC OETUOG,
7OV dMovpYEiTaL e amofoAn Kot TPOGATYN NAEKTPOVIMOV, KOl O OLOIOTOMKOG
deopdg, mov dnpovpyeitor pe apoaio cuVEIGPOPH NAEKTPOVIDV.

7. O opotomoAKOS SEGILOG TOL AVATTOGGETOL LETAED ATOL®V [LE SIPOPETIKT| NAE-
KTPOPVNTIKOTNTO, OVOULALETOL TTOALKOG OLLOLOTOAMKOG SEGHLOC.

8. Tt ypopn Kot TNV ovoposio TV ¥nHKkov evooewv Oa tpémetl va yvopilovpe
TOVG GUUPBOMGOVC, TIG OVOLOGIES KO TOL POPTIO. TOV LOVI®V.

9. Q¢ apBpog o&eidwong (A.O.) evog atdpoL G pio opotoToAKH Evaon opiletat To
QOLVOLEVIKO (POPTio TTOV B0l 0TOKTGEL TO GTOLO OV Ta Kowvd {ebyn nAeKTpovimv
amod000ovv 6T0 NAekTpapvnTIKOTEPO dTopo. Avtictoya, A.O. evog 10vTog, o¢
pit LovTiKY Evaoon givor To Tpayuatikd optio Tov 1vtog.

Aé&Earc Kheroua

dtopo ANHKOG SETUOGC

TUPNVOG Niektpovio eE@TEPIKNG oTIPGONG

TPOTOVIO OTOLUKY] OKTIVOL

VETPOVIO LOVTIKOG N ETEPOTOMKOG OEGHOG

niektpoVIo LOVTIKOG KPOOTOALOG

otfada OLLOLOTOMKOG SEGLOG

KOp1og KPavTiKodg optBpog NAEKTPOVIOKOG TOTOG

TEPLOSIKOC TIVOKOG NAEKTPOUPVNTIKOTNTO

aTopukos apipog TOMKOG OLLOLOTOAMKOG SEGHOG

nepiodog apBpog o&eidwong (A.O)

opnado

eEmtepkn otifdda
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Epomosic - Aoknosig - Hpofifqpata

Epotmioceaic Eravainyng

1.

10.
11.

12.
13.

Tt ovopaleton niextpoviaxn otiada; g petafdrieTor ) evépysa Tov nie-
KTPOVIOK®V oTIPAdwV;

Iog ovpPorilovtar o1 nhextpoviakés oTiPadeg Kol o Ol T TOV KVPLOL
KBovTikov apBpov (r) aviiotoryel 1 kKobepio amd avTég;

ITotog givar o péyiotog aplfudc niektpoviov o kKabe nAektpoviokn oTifdda;
I[Totog tHmog Tpocdiopilet Ttov aplBud avtd;

Tt woyvet Yo tov opBpd Tov niektpovioy g eEmteptkng oTifadog Kot Tt yo
Tov aplOpd TV nAeKTpovioy TS TANGIESTEPNG TPOG TNV e&mTEPIKN oTIPAdN,

No S0 TVTMGETE TO GVYYPOVO TEPLOSIKO VOLLO.

T efvar n Tepiodog otov meplodkd mivaka; [16cec mepiddovg £yovpe 610 GOY-
YPOVO TTEPLOJIKO TiVOKOL

I"o 1o ototyeio kého (K), mov Bpicketor oty 4" mepiodo tov meptoducon mivaxa,
TLTANPOPOpPia EYOVLLE;

Tt etvo 1) opdda otov meprodikd mivaka; [1ocec opddeg Exovpe 6To cHyYpOvVO
TEPLOJKO TivoKa,

TN oo Adyo Ta ototKEin evdvovTat HeTaEd TOVG;
[1ote éva oroyeio pumopei vo oynuatiost 10vikd decud;

Na weprypdyete tpio SIOPOPETIKA YOPUAKTNPIOTIKG LETAED TMV LOVIIKOV KO
TOV OPLOLOTOMKADV EVHOCEMV.

Tt ovoudletar nAekTpapvnTikdTnTo EVOC OTOLYEIOV;

Na ddoete peptkodc KOVOVES [LE TOVS 0TOI0VG HTOPOVLLE VO VTOAOYIGOVLLE TOV
apBpo ofeldwong evog ototyeiov o€ pia K Evoon.

Aocknoeig - lipofpata

Higxtpoviakij doun Ty atouwv

‘Eva amlo povtéio yia to drouo

14

[Moteg amd T1¢ TOPUKATO TPOTACELS Eivat AGOOC;

o) Hiextpdvia g idiag oTifddag £xovv v idwa evépyeta.

B) H otipada L pmopet va mepiéyet 10 niektpovia.

v) H e&otepucn) otifdda (ektdg g K) mepiéyet to mord 8 niektpdvia.

0) H otifdda O mepiéyet yio ta yvootd péypt onpepa ototyeio, faoet tov tHnov
2n%, 50 NAEKTPOVIOL.
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15 No copTANPAOCETE TIC TOPUKATO TPOTAGELS:

a) To dropo anoteleitar amd Tov TPV, TOL TEPLEXEL T BETIKA
KOLTO .oevnenne VETPOVLOL.

B) Mopw amd tov ........... KIVOUVTOL GE ........... TPOYLEG TO e eveeeneaeaneenee

16. Tloteg omd Tig TAPAKAT® TPOTAGELG Eivar AdBog;
a) H otipada K avtictoyeice n=1.

B) H otifada N avtictowyei oe n =2.
v) H otifdda L mepiéyet to modv 8 nhextpdvia.
d) ' tig ot1fadeg K xon L ioyder £y < E, .

17. No copninpmceTe TOV Tivoka:
>TIBAAEX
p n e K L M N

Mg

39
19K

il

Mg2+

K+

ClI

18. To dtopo T0Vv POGEOPOL €xel 5 NAeKTPOVIA, 0TIV EEMTEPIKT TOV GTIRASA, 1|
omoia givar M. TTotog givat o atoptkog aplfpdc Tov eooeopov;

Ieprooxog Ilivaxag

19. T to otoyeio (Al), mov Bpioketor oty IIIA opdda tov meprodukov mivaxa,
TL TANpOoPOpia EYOVLLE;

20. No GUUTANPDOCETE TIG TAPUKAT® TPOTACELS:

) 'Eva otoryeio mov Bpicketat otnv 5" mepiodo £xet Ta nAekTpOVIA TOV KOTO-
VEUNUEVO OF ... ........ .

B) Eva otoygio mov Ppioketon otnv VIIA opdda mepiéyet ... ......... otV
......... oTpdoda.

21. T to dropo tov vatpiov (Na) divetor o atopukodg tov aptduog: Z=11.
X T potdlel kot o€ TL S1pEPEL TO 1OV TOL VATPIoL amd TO GTOHO TOL TPONYOV-
HEVOD TOL €VYEVOVG aEPTOV Kal Amd TO 1OV TOVL ETOUEVOD TOL GTOLXEIOL GTOV
TEPLOJKO TIVOKOL,;

Y& ol opLdda Kol o€ oL TEPT0O0 TOV TEPLOSIKOV Tivaka avikeL TO KabEva,
amd To Tapomdve Tpio oTotyEio;
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22. No GUUTANPDOGCETE TIG TAPUKAT® TPOTACELS:

23.

24.

) 10 GUYYPOVO TEPLOSIKO VKO TO oTOLYELD Efvart TomoBeTnéva Katd avsova

B) O11810t1EC TOV GTOLXEI®V EVAL. ..eveveveve e, {701V I apio-
HLov Tovg.

v) To yAdpro (Cl) kar 0 Bpdpto (Br) égovv mapdpotes Ledddovg mapaokevng
KO TOPOLOLES YMNUIKES 1OLOTNTEG KOL AVIKOUY OTNV ceevvr eeeenennnnnnn oV
TEPLOSIKOV TIVOKAL.

8) To vatpio (Na) kat to apyiio (Al) Exovv To NAEKTPOVIA TOVG KATAVEUTLEVEL
otov 1010 apBpd oTIPAdwV Kol AVAKOUY OTNV ...... ...... TOV TTEPLOOTKOV
mivoko.

"Exovpe avaeépet 6tL otoryeio mov Ppickoviol 6Tny idto opdde Tov TEPLOSKOD

VoK TOPOLSLALOVV AVALOYES PLGIKES IOLOTITES.

H VIA opddo tov meplodikod mivako mepléyel Katd oelpd ta oTotyeios:
0(Z=28),S(Z=16),Se (Z=34), Te (Z=52) ko1 Po (Z = 84). No copminpm-
GETE TOV TAPAKAT TTivaKoL:

TOKVOTNTO /g - cm” otolyeio okt okTivo/A oTolyelo
2,07 1,04
6,25 1,43
1,43 107 0,73 0
9,4 Po 1,17
4,81 1,67

"Exovpe avaeépet 6Tl otoryeio mov Ppickovtor otny idio opdda Tov TepLodikon

nivaka Topovetdlovy avaLOYES PUGIKES IO1OTNTES.

H opdda tov suyevav aepionv mepiéyet katd oepd to ototyeio: He (Z=2), Ne
(Z=10), Ar (Z=18),Kr (Z=36), Xe (Z=54), Rn (Z = 86).

No GUUTANPDOGETE TOV TAPUKAT® TIVOKOL:

onpeio Bpacpotd/ K otoelo | mukvoTNTOL/ g L' otoyeio
120 0,90
27,1 1,78
42 0,18 He
87,3 5,90
211 Rn 9,73
165 3,75
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25. No GOUTANPDOGCETE TOV TIVOKOL:

26.

* 27.

28.

29.

* 30.

Hlektpoviakn Aopn o€ ) ’
- TTiBédeg Opdda [[epiodog
2roreio
H 1 - } ) i
Ca 2 8 8 2 )
b 2 8 18 - | via
© 2 - - - VIA 2
Na 2 8 - - IA

No ddoete 600 mapadeiypoto oToryeimv yio Kobepio amd Tig Tapakatm opddeg
TOV TTEPLOSIKOV TTivaKoL:
o) aAKdA B) aAKoAKES Yaieg v) ahoydva §) guyevii aépa.

No ta&ivounoete ta TapaKdT® ototyeia o€ opddes, 6Tov To oTotyeia Oa o~
povctaovv mapopoteg ynukég wotteg K (Z=19), F (Z=9),P (Z=15),Na
Z=11),Cl1(Z=17)xu N (Z=17).

No couninpocete v TpdTac:

Ta ototyeio ToL TEPLOJUKOD Tivaka TOV BPICKOVTOL KATA UKOG LLoG 0ptiOVTIOG
GELPAG TOV ATOTEAOVVY id ........... aVTOV Kol £XOVV:

o) TIG 101G 1010TNTEG

B) tov 1610 ap1Bud nhektpovioy oy e@Tepikn oTiPdda

v) Tov 1610 0p1Bpd NAEKTPOVIOK®OV oTIBAd OV

8) tov 1010 atopKo appud

€) Tov id10 paliko apOpd

No emAééete T 6OOTH AmdvTnon.

Noa couninpoocete v tpdtacn:

Ta otoryeia Tov TEPLOdUKOV Tivaka ToLv Ppickovtatl, KATd PLRKog TG idtog Ka-
TAKOPLPNG OTNANG TOV UTOTEAOVV Pl . ..veene .. QVTOV KO £XOVV:

(L) TOPOLOLES OLOTNTEG

B) mapoamincto atopukd apdpd

v) ToV 1610 0p1Opd NAEKTPOVIOKDV oTIBAS MY

8) TNV 1010 ATOLUKT] aKTiVEL

No emAééete TN 6OOTH AmdvTnon.

Iow amod To otoyeia A, B, I, A kat E pe avtictoryovg atopkods aptfpoig 16,
12, 8, 20 kot 38 &yovv mapoOpotes 1O1OTNTES;
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* 31.

* 32.

* 33.

34.

35.

36.

37.

To poyvicto ( Mg ) Bpioketar otnv 3" tepiodo Tov mepodikod mivoka, EVd To
10OV 0VTOV Mg2+ &xel dopn evyevovg aepiov. Me Bdon avtd ta dedopéva mpo-
KOTTEL Y10 TO LOYVIGL0 OTL

o) éxel atopukd apdud 8 kan Ppiokeral otnv VIA opdda

B) éxet atopkd apBud 12 kon Ppicketon oty IVA opdda

v) €xet atopko opBpod 16 kai Bpioketor oty VIA opddo

) &xet atopkd apBpd 12 kot Ppicketor oty 1A opdda

Av 1o 16vio A” kar BT £€YOouV ToV 1010 aptOpd NAEKTPOVIV E TO EVYEVEG 0EPLO
Ar (Z=18):

1) va Bpeite Toug aTopukovg opBpods Tmv otoygiov A kai B.

ii) o oToyeio A kau B Bpickovron:

o) otV id1a Teplodo Kot o€ SL0poPETIKN Opdda

) oV 1010 opdda Ko o€ SLoPOPETIKN TEPI0DO

Y) 6€ SL0QOPETIKN OUADN KOl GE SLOPOPETIKN TEPTIOO0

8) oty 1010 opdida Kot oty 1010 TEPindo

No emAéEete T 6OOTH OTAVINOT).

Na ypdyete to oOpporo Tov KATIOVTOC X*" kot Tov aviovtog ¥ mov va éyovv tov
1010 apBpd nhextpoviov pe to guyevég aépto Ne (Z= 10). Aivovtat ta copfolra
tov 18 tpdtov otoyeinv Katd cepd av&ovopevov atopkod apBpod: H, He,
Li,Be,B,C, N, O, F, Ne, Na, Mg, Al, Si, P, S, CL, Ar.

TTowog eivar o oTopxdg apldudg Tov ototyeiov mov Bpicketon otnv 3" mepiodo
TOV TTEPLOdIKOV mivaka Kot oty VA opdda;

[Totog gtvar 0 atopukds apBpog Tov otoryeiov Tov Ppicketar:
a) otV 2" tepiodo kar oty VIA opddo

B) otnv 3" mepiodo kot oty VIIA opddo tov meptodicod mivao

Ta otoyeia mov &govy eEmteptkn atifada v N og Tola TEPI0do aviKovV;
a) oty 5" B) ot 2"
y) oty 4" 3) otnv 7"

Ta otoyeia mov Exovv oty e&mtepikn Tovg oTPdda Tpia NAEKTPOVIL GE TOLLL
amo TIG TOPAKAT® OULASES TOV TEPLOSKOV TTIVOKO AVIIKOLV;

a) otnv VA B) omv IIB
v) oty IIIA d) oty VIIA

Xnuixoi Ascuoi

38.

No GUUTANPOGCETE TIG TAPAUKAT® TPOTAGELS:

o) Ta guyev aépra £xovv oty eEmTEPIKN TOVG GTIPAOC ............... NAEKTPOVIQ
€KTOC amd 10 ......... OV £XEL OTNV ......... otfdda ......... NAEKTPOVLOL.
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39.

40.

* 41.

* 42,

* 43.

* 44,

45.

B) To yAmpro ( Cl), mov givor otoryeio g VIIA opddag tov meplodikov mivaka,
EXELOTNV EEMTEPIKI TOV «.'veer eevnannnnn. NAEKTPOVIOL KOL ........... N GLVvEL-
COEPEL..euvnnnnn.. MOTE VO AMOKTAGEL QOUTN ..vvvnnnn aepiov.

v) To vazpio (Na), mov eivar otoryeio g A opddag Tov Teptodikov mivaka, [e

dopn nAektpoviov (2,8,1), yio va amoktioet dop) -........... agplov, ............
£€va NAEKTPOVIO.
d) H atopkn akrtiva kabopiletto ................. TOU .evenennenns

Noa e&nynoete yioti dev TPEMEL VoL PN CLULOTOLELTAL 1] £VVOLa TOVL Hopiov otV
nepintwon tov CaCl, (Yhoprodyo acBéotio). TraxpiPaog pog deiyvel o ynuikog
TOTOG OTIG LOVTIKEG EVAOGELGS;

Mot givor n Srapopd peta&d Tov OpO10TOAKOD deapoD TTov oynpatileTor petadh
TOU®V TOV 1610V oToLYEIOV KOl HETOED ATOU®MV SLOPOPETIKOV oTotyeimv; Na
OITIOAOYNGETE TNV AMAVTNON GOGC.

Atvovtar ta otoyyeio A kot B. To otoyeio A aviiket otnyv IIA opdda kot otnv
4" epiodo, evd to otoyeio B avikel oty VIIA opdda kar oty 3" mepiodo
TOV TEPLOdIKov Tivaka. Nao e&nynoete Tt €idovg 6eopd PHTOPOVY VO GY1LOTI-
covv 10 Tapamdve ototyeia. ITotog etvat o poplakdg TOmog TG Evong mov Ba
oymuoticovv; T deiyvet o THTOC AVTOG;

Aivovton ta otoryeia I ko A. To otorysio I avijker otnv 1A opdda kar oty 11
nepiodo, evd to ototyeio A avikel oty VIIA opdda kon ot 2" mepiodo tov
neplodko mivaka. Na e&nynoete Tt €i00vg deopd PTOPOLY VO GYNLOTICOVV
T Topondve otoyyeio. [Tolog eivat o poplakdg TOTOG TG Eveong Tov Ba oyr-
paticovv; Tt deiyver o TOTOG oLTOC;

Na meptypyete Tov TPOTO GYNUATIGLOD TV LOVIIKOV EVOCEMV HETAED:
) Tov KaAiov (;,K) xar Tov pbopiov ((F).

B) Tov payvnoiov (;,Mg) kat tov Beiov (;S).

¥) Tov acPeotiov (,,Ca) kar Tov V3poydvov (H).

Noa ypawete Tovg NAEKTPOVIOKODS TOHTOVE TMV OLOLOTOAK®DY EVDCEDV:
) TPy AmPLovyos pocedpog: PCL,, B) pedavio: CH,, v) yhopopdppio: CHCL,.
Ot atopkoi apBpoi towv croyeiov P, Cl, C, H givar avtiotoyoa: 15,17, 6, 1.

H évwon NaCl (yAwprodyo vatpio) eivot EVor OHOOTOAKN 1 ETEPOTOAIKT;
Etvor..ooooiieiii, yuoti:

o) Bpioketar o cuvndicpéveg GUVONIKEG GE OTEPER KOTAGTUOM

B) oynuoatiletat pe petapopd nAekTpoviov and ta dTopo Tov YAwplov GTa
dropa Tov vatpiov

v) omoteleital amd popla Tov To Kabéva Exel HV0 AVOLOIOVG TOAOVG
8) Amoteleitorl omd popla ToL To Kabéva £xet 500 OLLO0VE TOAOVG

€) oymuartiCeron e HETAPOPE NAEKTPOVIWV 0O TO, (ITOLLO, TOL VOTPIOL GTO (TOLO
OV YAWPiov

No emAééete T c®OTH amdvnon.
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* 46.

* 47,

* 48.

* 49,

270, KEVH TOV TOPOKATO TIVOKA VO GOUTANPDCETE:

a) To ypappa O, av 1 évaoon mov oynpatiCovv ta avtictoyo ototyeio gival
OLLOLOTTOAKT,

B) to ypdppo E av n avtictoyn Evoon ival ETepOmOAIKY Kot

v) o ypappo X av to avtictotyo otoyyeia o oynuatilouv ymukn évoon).

CI S

17 16

Ca

20

Na ypawyete eniong 610 KaBe KeVO TOV TOHTO TNG YNLUKNS EVOOTS TOL oynpatiletat.

Noa eprypdwete Toug deopois (divovTag Kot ToV NAEKTPOVIOKO TOTO) GTO LOPLO
Tov abaviov, mov &xet ynuicd tomo C H. Aivetol 6T1 Ta dropa Tov dvipaxo
OTO HOPLO OVTO EVOVOVTOL LETAED TOVG e Evav omAd OpotomoAKo decpd. [Toca
€{6n opotomolkmv Secpmv drakpivete 6to popio tov C,H; Na texpnpidoete
Vv amdvinon cag. Atvovtat ot atopkoi apBpoi: T tov dvBpaka Z = 6 kot
Yo To VOpoyovo Z = 1.

Na yapoknpioete pe X T TPOTAGELS TOL £ivol GMGTEC KOt e A AVTES TTOV
elvat AavBaoEVES, Kal VO OLITIOAOYNGETE TIG OMAVTIGELS GOG.

o) To Na pe dopn (2,8,1) amofdrrer mo gvkora nhektpdvia and 6Tt To K pe
doun (2,8,8,1).

B) To F pe doun (2,7) mpocrapPdver mo evkoro niextpovio and ot to Cl pe
doun (2,8,7).

v) To Ca pe dopn (2,8,8,2) dnpovpyei 1o 1510 0KOAL YNUIKES EVOGELS O
xat to Kr (2,8,18,8) pe éva tpito otoryeio m.y. to C1 mov éxet dopn (2,8,7).

8) To Na pe dopn (2,8,1) €xet peyodlotepn otopiky aktiva omd to Al pe dopn
(2,8,3).

€) To Ca pe dopn| (2,8,8,2) €xet peyoldtepn atopkn oktivo omd To Mg pe dopn
(2,8,2).

Atvovtat ot atopikoi apBpoi Tov avBpaka (C): Z = 6 kot tov vdpoyovov (H):

Z=1.Ta 600 avtd ototyeio oynurotilovy TpelS OLOIOTOAKES EVIGELS, TNV A LLE TOTTO

CH

277

) B pe tomo Csz o I' pe tomo C,H . Av eivar yvwotod 611 Evoon A

€yl éva oamAd opLoloTOAKO deopd LeTald TV aTOUmV TOL dvBpaka, 1 évoon B éyet
£va O1TAG OPOOTOAKO JEGHO LETAED TMV ATOL®V TOV AvBpaka Kot 1 Eveoon I éxet
éva TpmAd opolomoAkd decd petalld TV aTopmV Tov GvBpaKa, vo dMOETE TOVG
NAEKTPOVIKOVG TOTOVS TV evicewv A, B kot I meptypdpovtag tov tpdmo dnpuovp-
yiog T@v deopdv. [6ca kot ot €101 decMV LILAPYOLV OTIG evdoelg A, B ko T;

50.

Noa e&nynoete yia pio 10VTIKH £VOGCT) IOl Ao TIG TOPAKAT® TPOTAGELS Elvarl
oWOTN:
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51.

52.

a) H évvota tov popiov ekepdlet Ty évaon outh.

B) Ackovvtat HeTa&d TV ATOU®Y SUVALELS NAEKTPOLAYVITIKAG GVONG.
v) OLeg o1 10vTIKéG EVDTELS efval aépla. cOUATOL.

8) Z10, KPLOTOAAKA TAEYLLOTA TOVG VILAPYOLY 1OVTO, OVTIOETO POPTIGUEVO.

No KoToTaEETE TO TOUPAKAT® HOPLO, GE OLOLOTOAKE TOMKE KOl OLLOLOTTOALKE,
U1 TTOAKAL:

a) HCl B)N, y)NH, 9)Cl,

No atTloAoYNGETE TIC AMAVTNGELS OO,

[Totot a6 TOVg TOPAKAT® dEGUOVG BPIGKOVTOL GTO LOPLO TOL 0ELYOVOU;
I'o to o&uyodvo: Z=28.

1) OUTAGG OLLOLOTIOAIKOG OEGUOG

B) tpurdog opotomoAkdg SEGIOG U TOALKOG
v) SUTAOG OLLOIOTOALKOG 1) TOMKOG SEGHOG
0) 10VTIKOG

€) dev oymuariletot deopds, yioti eivol pLovoatopkd ototyeio.

Ap1Buog Oleiowons - I popn Xnuikwv Torwy - Ovouatoloyia.

53.

54.

5S.

No GUUAANPDCETE TIG TAPAKAT® TPOTAGELS:

a) O ap1Budg o&eidmwong eivar Evag aplBudg mov deiyvet to ......... POpTio EVOG
.......... N TO QOIVOUEVIKO .....ve'. EVOG ceenveee s CE PO ot v,

B) Kabe otoryeio oe ehevbepn .......... €xeL apBud o&eidmong ico e ..........

v) To aiyePpicd GBPOICUA TOV ......ee ... OADV TOV ............ o€ pio gk

évoon gtvatico pe ..........

3) To alyefpucd GOPOIOUA TOV ..eevvenrn evenaene. oLV TOV 0TOL®V OF £val
................ glvat ico e To poptio TOV ...........

No vroAoyicete Tov apBud 0EeidmoNG TV 6TOLYEI®Y GTIG TAPAKATO EVOGELG:
a) Tov S 610 Na,SO,

B) tov N 610 KNO,

y) Tov P 670 H,PO,

No voloyicete Tov 0plBpd 0Eeidmong TV GTOLEI®Y 0TO TAPAKAT® 1OVTOL:
a) Tov C 010 COSZ'

B) tov I ot0 IO

) Tov S 610 HSO;.
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56.

57.

58.

59.

60.

61.

Noa yapaxtnpicere pe X 11 TPOTACELS TOV £lvol GOGTES KO e A TIC TPOTACELS
7oV givat AavBacpéveg:

a) To yrapto (Cl)) o eredbepn kotdoTaon £t apdud okeidmwong -1.

B) To Bgio (S) oto H,S £xet apBuo o&eidmong -2.

) To yAmpio (CI) oto CIO, &xet apBpd oEeidwong +4.

8) To beio (S) oto Fe(SO,), &xer apdud okeidwong +6.
O ap1Bpdg o&eidmong tov Oeiov oto Al1,(SO,), elvar:
a) -2 B)+4 y) +5 d) +6.

No emAéEete T COOTH ATAVINOT).

Noa voroyicete Tov aptBpd 0Eeldmons TV 6TotyEl®V GTIC TAPUAKAT® EVMOGELS:

a) tov N otig evoeig: NH,, N,O, NO, N,O,, Ba(NO,),. * AivovTail ol apiBuoi o&eidw-
B) Tov C omig evdoes: CH,, CH,OH, HCHO, CHCI,, CCl,. Ong TWV GTOIXEIWV:
H=+1,0=-2,Ba=+2,

. . , , Cl=-1.

No GUVOLAGETE TO YPALLLLOTO LLE TOVG OVTIGTOLYOVG aplipodc:

a) Ztoyeio: P apBpog o&eidmong

1. PH, a. +3

2.P,0, B.-3

3. AIPO, v.0

4.P, 5. +5

B) Zroyeio: Cl apBpog o&eidmong

1. HCI a. +7

2.CI10; B.+5

3.HCIO, y.+3

4.Cl, 3. -1

5.ClO, €. 0

IMoa va ypayovpe cmotd T0 Hoplokd TOTO Hidg EVOOTG TOV OTOTEAEITOL OO
dvo ototyeia mpémel va yvopilovpe:

o) Toug palkovg aplBovg tov ototyeimv

) Tovg atopcos aptBuovg twv ototyeimv

¥) TOLG aPOOVG 0EEIDWONE TV GTOLYEIDV

) TIG OTOUIKOTNTEG TOV OTOLYEIOV

€) 10 GUUPOAN TV GTOLYEI®V

ITota 1 Toteg amod TIg TAPATAV®D TPOTAGELS EIVOL COOTECS;

Na ypéwyete TOVG LOPLEKoVS TUTOVG TOV EVAOCEMV:

L. YAwplovyo acPéctio, 2. 1wdovyo KaAto, 3. vdpoceidio Tov acPestiov, 4.
VITPIKOG GPYLPOG, 5. YAwpikd kdAto, 6. Belobyo poyvioto, 7. avBpaxikod vépio,
8. Beukd apyilio, 9. Beicog oidnpog (IT), 10. avBpakucd apyitio, 11. 0&eidro Tov
vazpiov, 12. Bpopotvyog yeuddpyvpos, 13. poceopikd payvioto, 14. vdpobeio,
15. @Boprovyog poéAvPdog (1), 16. almtovyo apyiito, 17. poceopikd appudvio,
18. kvaviovyo kKaio, 19. yYAwpikod acPéotio, 20. appwvio.
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62. No ovoudoete TIG TUPUKAT® EVOCELS:

1.K,0 6.ALS, 11.Ca(NO,), 16.FePO,
2. Ba(OH), 7.Zn(NO,), 12.CaCo, 17.KNO,
3. Nal 8.FeBr, 13.NO, 18.H,8

4. CaCl, 9.NH, 14.CuOH 19.H,PO,
5. HCIO, 10.MgO 15.(NH,),SO, 20.HCN

63. Na avtiotoyicete o YPAUUOTO [LE TOVG CMOGTOVS APOUOVG :

A.H,SO, 1. o&eidro Tov apythiov
B. Ba(OH), 2. VOPOYADPLO

I'.CO, 3. vdpoyovoiyo apyilio
A. AlH, 4. Beukd o0&

E. ALO, 5. d1o0&eidio Tov avOpaka
Z.ALS, 6. VOpo&eidio Tov Papiov
H. HCI 7. Beuwdeg apyidio

0. Al(SO,), 8. Belovyo apyilo

64. Alivete o mapakdto mivokag:

BrO, | CO,” | HSO, | SO,” | OH I o

Ba’ *Bal,

Cu’

2+
Fe

A13+

H+

a) Na couminpaoete tov mivako ypapovtog e ke kevd Tov avtioToryo o-
pLokod THTo, OTIMG dlyVEL TO TopadeLy Lo *.
B) No apiBunocete kot vo ovopdcete Ti¢ 42 EVAOCELS TOV TIVAKO.
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ApastyproTnto

ATopIKG TPOTVTTA - EPELVNTES - POVOLOYIKY EEEMEN

Hopoakdto divovtat:

1. Ovépata @IAOGOP®V, ETGTNHOVOV KOl EPELYNTMOV IOV GLVEPUANY 6TV eEEMEN
TOV AVTIMYEDY YOP® OO TO «ATOLO», XOPIG XPOVOLOYIKT|, 1| TOAD TEPLGGATEPO,
a&loloyikn oepd.

2. Ta Kup1oTEPO KOTOUKE TPOTLTTOY.

[Ipooradnote vo Ta ToToBETGETE GE Pia YPOVOAOYIKY GEPE KOL TAVTOYPOVA VO TO,
OVTIOTOLY{GETE € TOVG EPEVVNTEG TTOV TOL TPOTELVALY.

®rrocool - Epeovntég

Alymuiotég, Albert Einstein, Apiototédng, Geiger, Becquerel, Robert Millikan, Neils
Bohr, Pauli, Sommerfield, Chadwick, Lavoisier, Coulomb, Max Planck, Crookes,
Ernest Rutherford, Ot Curies, Erwin Schrédinger, John Dalton, J.J.Thomson, Anpuo-
kptrog, Glen T. Seaborg, Otto Hahn, Lise Meitner, W.K. Rontgen

Atopika tpéTOTA

Aduwipeto, pia pkpn otepEN 0OAIPO, TO TPOTLTO TOV NAEKTPOVIOKOD VEQPOLGS, TAN-
VMO TPHTLTO, TO TPOTLTTO TOV KCTAPLIOYMLOVY.

v avagopd autr], 0Tov eitvat SuvaTdv, Vo dMCETE Kol ELKOVES TMV TPOTUTTMOV,
KkaBdg, Kot To e paTo mov vrootnpilovy kdbe popd To TPOHTLTO.

I[Mnpoeopieg oyetikd pe to o propeite vo aviAncete and to Internet.

ATavTHOEIS 6TIC ACKI|OELS TOALOTANG EMAOYIG KAl
ocWoTov Adbovg

14.B,8 34.15 57.8

16.B 35.0) 8 kau B) 17 58. a) -3, +1, +2,

18. 15 36.v +3, +5

27. (K, Na), 37.y B)-4,-2,0,+2,
(F, Cl), (P, N) 45. glvon eTepOTOAIKY, +4

28.y T0¢€ 59.P: (1-B), (2-a),

29.a 48. A givarto a, y (3-9), (4-y)

30. (A-T') ko (B, A, E) Y givawta B, 3, € ClL: (1-3), (2-B),

31.% 50. 8 (3-a), (4-¢),

32.1) t0 A éyet 52. o ko y 5-y)
Z=19«m10B 54. a) +6, B) +5, 60. y kot g
&erZ=15 v)+5 63. (A-4), (B-6),
i)y 55. o) +4, B) +5, (T-3), (A-3),

33. 10 X elvan o v) +4 (E-1), (Z-8),
Mg karto ¥ 56. A givarto o, ¥ (H-2), (©-7)
givarto F ¥ givarta B, &
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OZEA - BAXEIX -
AAATA - OEEIAIA

>

>

>

Ol ZTOXOI

270 160G 0VTHG TNG SIOKTIKNG evoTnTaG B0 Tpémet va Umopeis:

Na opiletg, va cvpforileis, va ovoudletg kot vo ta&vopeic ta o&éa, Tig
Baocetg, Ta dhota Kot To 0EEIdLO.

Noa meptypdeeig Tig 110N TEG TOV 0EEMV KOt Aoew@y.

Noa opileig Tt efvan pH dtoivpatog kot va tagvopieis ta dtoAdpata o 6Ewva,
Baokd kot ovdétepa, avaroya pe v Ty tov pH tovg.

No cvpfoilelg Evo yMUtKo @ovOUEVO (YNUIKT 0VTIOPOIOT) LLE LLLOL XM LKNY
e€lomon kot vo. .loootadpileg ov.

No ta&vopelg Tig ynpikég avTdpacelg 6e KaTnyopieg Kot va avayvopilelg
a6 £vo GOVOLO OVTIOPAGEMY GE TOL0, KATIYOPio, OVIKEL ) KOOEWLAL.

No avaAvelg 1o poRo TG TaOTNTOS KOL TNG 0TOG00NG LG YNHIKNG 0vTISpaoNG.
Noa cvvdéeig tovg 6povg o&éa, Paoets, dhata, o&eidia kat pH pe pavopeva
g kabnpepvig pog Cong (w.y. 65w Ppoyn, OTOAUKTITES).
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3.2

3.3

3.4

3.5

NMEPIEXOMENA

O&éa kai Baoceig - Opl-
OMOG ZupBoAIopoG - Ovo-
patoloyia - Tagivéunon
- Id16TNTEG  (6&IVOG  Ka
Baoikdg xapakTipag), pH
O¢&eidia - OpIopodG - Zup-
BoAioudg - OvoparoAoyia
- Tagivopnon

Ahata - Opiopog - Zup-
BoAioudg - OvoparoAoyia
- [d16TNTEG

XNUIKES avTIOPACEIG ZU-
BoAiopdg - Mepikd €idn
XNMIKWVY avTIOPACEWV
O%a, pdoeg, ofeidia,
dAata, eEoudeTépwaon Kal
... kaBnuepivh wn

Epwtnoeig - MpoAfuata



Ta povadika yépn Tou TTAQVATN JOG TTOU €X0UV HEiVEl akOpa TTapBEva atro Tov avBpwTro gival Ta
oaTmmAaia. Ekei o xpdvog Kal 0 xwpog Traipvouv GAAEG dlaoTaoelg kal pubpoug. Ekei o arnAaioAdyog
pTTOpEl va TrTapatnpei aAAayEg TTou Eyivav oTnv ETTIQAVEIN TNG YNG TTPIV aTTO XIAIAOES Xpovia, aav va
éyivav Tnv Trepacpévn Bdouada. O oXNUATIONOS TWV OTAAGKTITWV KOl OTAAQYUITWV Eival EEAIPETIKA
apyog Kai 0(p£|)\£TGI 0o peTd Tou O&Ivou avBpakikoU acBeaTiou, TTOU gival OIGAUNEVO GTO
' ;i 6|apKa|a NG €EATUIONG TOU vspou. :




OZEA - BAXEIX - OZEIAIA - AAATA

Ewsayoyn

Ta 0&éa kot ot facelg, oAAA Ko Ta GAoTa, £Vl 0VGIEG TOV GUVEYMG GV-
vavtape otnv kabnuepvn pog Con. Elte kdmotog £xet eite Oyt pedetnost
ANHELD, TAVTO EXEL P EPMEPia KOt YVAOOT YOp® omd avtd. [ToAlol amd
enag yvopilovv 011 10 0£D etvorl T.y. «Eva VYPO» TOL PTAIVEL OTIG UTOTOPIES
TV ovtokvijtov. Etvol pio ovsio 1) onolo mpokaiel eyKodpato Kot propet
va e£ovdetepwbel omd kKamolo TPoidy Tov dlaeNUilel n THAEOPOOT) KOl TOV
Aéyeton Baon. Kot to Aepovi etvorn Eva 0EH oAAG dev TpokaAel eyKodOTO.
Apa kAT VTAPYEL TOL KAVEL KATOolo 0&Ea 16 VPOTEPQ OO KATO0, AALQL.
H aAnfela givor 0Tt o1 facelg dev etvat kot TG0 cuvnoicpéve Tpoiovra.
"Towg Opmg MoM yvopilovpe OTL £XOVV QPN COTWVOELDN, OTL ETIOTG UTO-
POVV VO, TPOKOAOVV EYKODLATO, KO OTL UTOPOLV VO, «EEBOVADVOLYY pia
amoyétevon and otepeomompéva Admn. Ot apafikng tpoéhevong Aégeig
aAxadl, aikaiikog olAG Ko 1 EAANVIKY kavetikog €xovv Katd KATo10
Tpomo cuvoebel pe avtég. Ta dhata Ta yvopilove Gav ... KOAATY 1
emtpomello dAaG 1 Koo poyelptkd aAdtt, to yAwplovyo véatpilo (NaCl)
KOl KOTOATYOULLE VO, TO «OTTOPEHYOLUE», EPOGOV 1) AAOYIGTN YP1ON TOV
av&avel v aptnplokn pog mieon....Opms, Ta dhata dev gival Hovo to
KOWO OAUTL.

210 kePAAao avTo Ba yivel pia Tpoonddeia, vo GLGTNHOTOTOW)-
BoUV aVTEG 01 «OKOPTIESH YVOGELS Kot Vo TeBoHV €1 duvaTdv, KAT® amod
pia Gewpia. lpota BEPara Tpémel Kaveig va TIG «yvopiceEL LLE TO VoA
TOVG KOl TOV TO0 TOVG. No LEAETNGEL PETA TIC 1010T)TES TOVG EKQPALOVTAG
TIG UE TIG KATAAANAES yHuikeS aviiopaoeis. Na Tig TomobeToel péca 610
YEVIKO GOVOLO T®V YNUK®V EVOCEOV 0G HAekTpoivtes. IToAd omovdaio
emiong Oo elvar v GuvOEGEL Kot vor EENYNOEL TIG IOLOTNTEG OVTES LEGT OO
™ dour] TOLG, TPAYLLO. TO OTT010 EIVOIL KOl 1] 0VGiaL TNG YNMEING WG EMOTAUNG.

3.1 Oeopio NAEKTPOLVTIKIG O1d0TAONG

Ta 0&€a, o1 Baoels kat o TPoidVTa AVTIOPAGEMS AVTMV, T AATO, OTOTE-
AOVV peydileg TAEELG YMUIKOV EVOGE®V LE TEPAOTIO eVOLOPEPOV. O1TpELg
TAEEIC TOV EVOGEMY OVTMV EIVOL YVOOTES OC NAEKTPOAVTES. Ta vIATIKA
WAV HATA TOV NAEKTPOAVTMV AyouV T0 NAEKTPIKO pevpa. H épevva yopw
amd TV epunveio G ayOYOTNTOS TOV NAEKTPOAVTIKAOV SIOAVUATOV
odnyncav tov Arrhenius 101887 otn datvmmon g Bewpioag g NAe-
KTpoALTIKNG dtdotaong. H Bswpia avt cuvoyiletan ota e£ng onpeia:

1. Otav o niektporung (0&0, Paon, droc) dtwivbel 6T0 VEPO, VTAOC

dtiotatat o€ Katovta (BeTikd 16vTa) Kot avidovia (apynTika 1ova).
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2. H dibotaon pmopet va ivor mAnpng, 1 peptkn. IIApng av diotatot OAn
1N TOGOTNTA TOV NAEKTPOADTY|, KOl LEPIKT, 0V dSUGTOTOL LEPOC ALTIG.
3. H dudotaon givor aveEdptnn amd v vapén niektpikov tediov.

4. To cvvolikd Poptio TV BeTIKOV 1OVTOV £ival {00 pLE TO GUVOAIKO POPTIO
TOV 0PVNTIKOV 1OVTIOV GTO S1IGAVLO, OGTE TO OIGAV L TTOV TPOKVTTEL
Vo vt NAEKTPIKA 0VIETEPO.

E&dALov ta 0&eidia pmopovv va BewpnBodv og mapdywya Tmv 0EEmv Kot

TV BaoenVv, KaOOS TOAAG amd AVTE TPOKVTTOVY LLE TANPT OPLVIATMOCN

o&éwv (0&va o&eiown) N Bacewv (Pacukcd o&eioa).

3.2 O&¢a kon Baoeig

3.2.1 Oprwopdg - Ovopatoroyio - Talivopnon Oémv
ka1 Bdoswv

O&éa

Ta o&éa mepiéyovtal o€ TOAAA TPOPLUO, TOTA, PAPLOKO KoL AAAL VAIKA
kaOnpepvng ypnons. H acmipivn, yio mapddetypo, Tepiéyel oKeTVAOCH-
MKVAKO 08D, Ta Aepdvia KiTpikod 0&D, To Eidt 0&kd o0&V, 1 coca-cola po-
o@op1Ko 0&D kat d10&eidto Tov avOpaka (6Evo 0E€1d10) KAT. £T0 oTONAYL
pag to VOPOoYAWPKO 08D mailel Bacikd poro 6TN Aettovpyia TN TEYNC.

Opopoc oEEmv

"Exovv daturmBel katd kopots d1dpopeg Bewpieg oxetikd pe ta oE€a.
Mia oAb evdlapépovoa dmoyn mtepl o&Emv Kot facewmv 600nke o 1675
omd 1o I'dAro papuokorold Lémery. O Lémery cvoyétioe T ynuikn
CLUTEPLPOPA TOV 0EEMV KOl BAGEDV LE TO oo Kot T dour toug. Ta
o&éa, ovUEOVO UE TIC amOyeElg Tov Lémery, £Y0VV TNV EXQAVELL TOVC
«KOPOLOY, TPAYLO TTOV SKALOAOYEL TO YOAPGLO TOV TPOKAAOVYV GTO EPLLOL
uag. Apyotepa, to 1787 o I'dAlog Lavoisier (1743 - 1794) mapatrpnoe 0T
N koM 0PIoUEVMV GTOLYEI®V, OTTMG Elvar 0 avOpaxag, To Beio, To AlmTo
odnyel og evdoels (0Eeidin) o1 omoieg S10AVOUEVES GTO VEPD OIvoLV 0EEQ.
Me Baon to okentikd avtd o Lavoisier yopoktinploe oG 0&Ea TIG YNUIKES
EVAOOELG TOV TEPLEXOVY OUETAAAO KOl 0EVYOVO (0EL + YEVVD).

Ot obyypoveg avtinyelg mept oEEmv kat Pdoemv £xovv apetnpio
N Bewpia NAEKTPOAVTIKNG S10GTAGEMS TOV XovMdov ynutkov Arrhenius,
oOLPOVA, LLE TNV omoia 0&éa ivat 01 VOPOYOVOVYEG EVDGELS TOV SLOAVO-
LLEVEG 6TO VEPO TIOPEXOLY KaTdvTa v3poydvov (H).

Otwpia
Arrhenius

O¢t€a gival o1 UBPOYOVOUXEG EVWOEIG TTOU OTAV BIAAU-
BoUv aTo vePS Bivouv Adyw BidoTtaong H'.
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Svante Arrhenius (1859-
1927) 2ound06g xnuIkoOG. Ti-
unenke ue Bpapeio NouTtreA
10 1903 yia Tn Bewpia TOU
TTEPI NAEKTPOAUTIKAG BIGoTa-
ongG. Zuxvd Tou dpeoe va OI-
nyeitai Tnv uTTodoXn TTOU TOU
EMQPUAAEE N ETMIOTNUOVIKN
KOIVOTNTA VIO TIG QVTIANWEIG
TOU TTEPi NAEKTPOAUTIKNG O1d-
aTaong:

«... €Tpe€a aTOv KOBNyNTN
pou Cleve, TTOU TOOO EKTI-
pgouca (OTO TTAVETTIOTHMIO
™G OuwdAag), Kal Tou ava-
Koivwoa ue evBouclaouo
TNV avamTuén piag Bewpiag
TTou €ixa OlapopPwWaEl yia
TNV €EpUNVEIa TNG NAEKTPOAU-
TIKNG QYyWYINOTNTAG TWV NAE-
KTPOAUTWV. “Xdpnka TTOAU
Kal yia oag!” you amdvinoe
KOQTA.

[MoAU apydTeEpa POU EKMU-
OTNPEUTNKE TTWG £ixe BapeBei
TNV €TTOXNA €KEivn va OKoUEl
BAakwdelg Bewpieg....». Ol
avTiNqyelg  Tou  Arrhenius
TTOAU OUOKOAQ UTTOPOUCOV
va yivouv avTIAnNTITéEG TNV
emoxn Tou dlaTuTTwoNKav,
agou TOTE aKOuA N TTOPOU-
oia Tou nAekTpoviou ATAV
ap@IoBnTACIYN.

e 2TV TEPITITWON TWV NnAE-
KTPOAUTWYV (QOpPEIG pelpa-
TOG €ival Ta 16vTa. AvtiBeTa,
OTOUG METAAAIKOUG aywyoug
0 QOPEaG PeEUNATOG Eival TA
NAEKTPOVIA.



Yopporopidg Ko 0VORATOLOYIO AVOPYAVMY 0EEOV

Ta o&éa katé Arrhenius £xovv 10 yeviko tomo: H,A

omov,

A: givan apétarro, my. Cl, 1 opdda atopwv (piCa), w.y. SO, kot

X: 0 ap1Ouodg o&eidmong tov A

AvaLoya pe to €100G Tov A, Ta 0EE pmopovv va. TaStvoun ooy cg 600
KaTnyopiec:

a. Ta pn o&vyovovya o&éa, ta oroia ovopdalovton pe v Tpdtasn vdpo-
oto 6vopo tov A . Iy.,

HBr vdpoPpmo
H,S vopobelo
HCN  vdpoxvavio

To vdatikd StAdpaTo AVTOV TOV 0EEMV OVOUALOVTOL LIE TO APYIKO DIPO-
Kot akoAovBel  KatdAnén -tké oév. 'Etot, yio mapdaderypa, To vdatiKod
divpa tov agpiov HCI, dnAadn to HCI (ag), ovopdletar vdpoyrmpikod 0&D.
B. Ta 0&uyovovya o&éa, Ta omoio ovopalovTal e TO OVOLN TOL A Kol TN
AEEN 0&Y. Ty,

HNO,  vitpio 0&b
HCIO, yAwpiddeg o&y
H,SO, 6euxod o&o

AAM Ta&vopnon oEémv
1. Ta o&€a, avéhoya pe Tov apdpd tov H mov amodidovv ota vdotucd
TOVG SLAV LT, SLOKPIVOVTOL GE HOVOTTPMTIKE (1] povoPacikd), dimpw-
tira (1 dS1poocikd) kKAn. 'Etol £yovpe:

HCI: HOVOTPOTIKO 05

H,S8O,: dwmpwticd 0&d

H,PO,: tpurpoticé 0&d
2. Ta 0&€a drokpivovtal emiong 6€ texvpd, To. 0moia deYOUOOTE OTL SUOTA-
vt (1] kaAvTepa tovtilovtat) TAPmG o€ 1OVTa, Kol acfevi], mov dUcTovVToL
HEPIKMG G 1OVTO. TNV TEAEL TN SNAON TEPITTMOT GLVVTTAPYOVY GTO
v adtdotato popo kot wovra. oapakdto divovrat xopokTnploTikd
napoadelypota yio kaOe tepintoon:
loyvpd o&€a: HCI, HBr, HI, HNO,
Acbeviy o&éa: H,S, HCN, H,PO,

Anhadn éxovpe, HC1>H™ + CI” (1yvpd 0&D)
HCN H™ +CN’ (000evég 0D)

Onwmg glvar evvomro, d1dAvpa 1YVPoH 0EE0G T.Y. VOPOYA®PIKOV 0&E0G
(HCI), mapovcidlel peydin ayoylpndtnta. Ty Tepintoon ot n Ad-
Umo Tov eKoVILETOL 0T JATAEN TOV TAPUKAT® CYLATOS OvVAPEL EVTo-
va. AvtiBeta, oty epinTmon wov Exovpe dtdivpo aclevoic o&éoc .y,
pwcpopkcod o&gog (H,PO,), n Mura avaBel apvdpd Aoyw g pikpng
GLYKEVTPMONG 1IOVI®V GTO S1OALLLOL.
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H aommpivn gival pia oxeTika
TTOAUTTAOKN HOPIOKA €vwan
TTOU CUUTTEPIPEPETAI WG OEU,
agou Kata Tn dIGAUCT) TNG
oTo vepd Trapéxel H'.

* MepIKEG «KOIVEG» OVOUOOi-
€G OGEWV eival:

H,SO,: BITpIoA

HNO,: akouapopte

CORROSIVE

Ta 1oxupd o&éa £xouv peyd-
An S1aBpwTIKA IKAVOTNTA KOl
TTPOoKaAoUV gykauuata oTO
Oépua. '’ autd Ta doxeia
TTOU €XOuV TETOIO JIaBPWTI-
KA Uuypd @EPOuUV TNV TTaPa-
TTAVW ETIKETA.

To HCN e¢ivai éva aoBevég
0&U, pe TTOAU eTTIKivouvn on-
AnTnpiwdn dpdon. Ta TogIKA
UAIKG OTn OUOKeuooia Toug
QEPOUV TNV TTAPATTAVW ETI-
KETA.



2 XHMA 3.1 Neipapatiki SIGTagn yia Tn yETenon Tng NAEKTPIKNAG aywyiudtnTag dia-
AOparog. e didAupa aoBevolg o&€og N Adutra avdafel apudpd ) kaBoAou. AvtiBeta,
o€ dIdAupa 1I0XUPOU 0EEDG iBIaG TUYKEVTPWONG N AduTTa avapel Eviova.

Baoeig

O1 Baoeig mepiéyovran o ToAAG LAKE KaBnpepvng xprions. Ta aviova
QAPLLOKO, TOV YPTCULOTOIOVVTOL OTOV EYOVIE CTOUOYIKESG OLUTOPOYES,
nePLEYOLV PAcels, T.y. VOPoEEIdo Tov payvnoiov (YéAa tng poayvnoi-
0c). Ta amo@paxtikd Vimttipov Kol coinvev (m.y. tuboflo) tepiéyouvv
V3po&eidio Tov vatpiov. H Baon appwvia arotelel 1o facikd cLGTATIKO
kaBaplotik®v onmitiov (.. Ajax). To vdpo&eidio tov acPeotiov amotelel
ONUOVTIKO VAIKO TNG olKodopknG. Baoeig eniong ypnoiponotodvtot o
TOAAEG Propmyavikég Slepyaciec, OT®G Y10 TNV TOPUCKELT TOV GOTOLVIDY,
™G TEYVNTNG HETOENS, OTNV emeepyacia XAPTOL KAT.

Opwopoc pacsov

Baoeig gival eviaelg TTou oT1av diaAuBouv GTo vePO
divouv Aoyw didoTaong OH

Otwpia
Arrhenius

Xopporlopdg Kol 0VOpaTOAOYia aVOPYaveY BacE®V

O Baoeig katd Arrhenius £xovv katd to mAeicToV TO YEVIKO TOHTO:
M(OH), omov,

M: givon pétairo, .. Na, kot x: 0 ap1fudg o&eidmong tov M

Ot Bacelg (Vopo&eidio TV pHeTaAA®V) ovoudlovtot pe TV TPOTUEN TNG

AEENG vopoleidio- aTo Gvopa Tov petdAlov. Av BéBata to M éyel mepio-

00TEPOLG amd Evay aplBovs 0Ee1dmoNG, TOTE 6TO TEAOG TNG OVOLUGTOG

axoAovBel évag Aatvikdg aptBudg mov deiyvel Tov aptBpd o&eidmong tov

M. Etot égovpe:

NaOH OpPoEeidio Tov vatpiov
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* H 10XUG TwV NAEKTPOAUTWV:
gival pia yeVIKr) €K@paacn Tng
IKAVOTNTAG TTOU  €XOUV Ol
NAEKTPOAUTEG va dlioTavTal
(loviCovTal) TTANPWG 1 HEPI-
KWG O€ 16vTa, KATw atrd O¢-
OOMEVEG OUVONKEG.

Ta TepioodTepa o&éa eival
aaBevr), EKTOG aTTé Ta:

HCI, HBr, HI, HNO,, H,SO,,
HCIO,

* Z0powva pe TIG OoUYXPO-
VEG AVTIAAWEIG TTEPI XNUIKWV
Oeopwy, Bewpolue OTI Ol
ETEPOTTOAIKEG EVWOEIG (TT.X.
udpO&eEidIo  PETAANAWY  Kal
dAata) diigTavTal, g€ avTITIa-
pABean HE TIG OUOIOTTONIKEG
EVWOEIG TTOU lovTi¢ovTal, &n-
Aadr), avTidpouv ue To veEPO
Kal oxnuaTti¢ovral I6vTa.



Ca(OH), vdopo&eioro tov acPeotiov

Fe(OH), vépo&eidio tov cdfpov (II)

Noa mapoatnprnoovpe 0Tt 1 AUUOVIO GTO VOATIKA TNG OLOADLOTO GUUTE-
pLpépetal oG Paon, map’ 6o mov dev eP1ExeL VOPoLeidio. Ta 1OvTa Tov
vdpoéediov oynuartifovrar amd v avtidpaon (1ovtiopdc):

NH, +H,0 NH," +OH

Taivopunon paocwv

1. Ot Baoeic, avaroya pe Tov aptuo twv OH™ mov amodidovv ota vda-
TIKA TOVG SLOAVLLATO, SKPIVOVTAL GE HOVOVIPoLviiKkéS (] LOVOELIVEG),
TOALVOPOELAMKEG (1 TOAVOEIVEG). 'ETot €yovpe:

KOH:  pové&uvn Baon

Ba(OH),: 166&vn Bdon

2. Or Béoeig dSakpivovton eniong o€ teyvpés, OTov dtioTOVTal TANPOG GE
wvta, kot aebeveig, 6tav dtictavtar pepikag o€ Wvta. [apaxdro diveral
YOPOKTNPLOTIKO TOPAdELY LA Yio KAOE TepinmTon:

Ioxvpn Péon : NaOH — Na' + OH

AcbBevng Bfaon: NH, + H/O= NH 4+ + OH

Yy tedevtaio mepintmon (aobevoig PAcTS) TPOPAVMS GUVVTAPYOVLY GTO
St 0d1aoTaTO PLOPLOL KO 1OVTA, Y1 0LTO Kot TO SAAL TopoLG1alet
GYETIKA LKPT] ay@YLOTNTA.

3.2.2. 0O&wog ka1 Baokog (opaKkTpag
IowotnTeg 0EE@V

Ta 0&€a mapovcs1alovv pia 6elpd amd KOEG 1010TNTEG TOV OVOUdLovTal
oévog yapaxtipag M 6éiveg 1010tnTes N\ 6évy avtiopaon. Ot KOweEg
0TEC WBLOTNTES 0PEILOVTAL TNV TAPOLGia KaTtOVTmY V8poydvoy (H)
0€ VOATIKA oAV T TOvg. O 1310t TEG QVTEG Elvat:

a. O&wn yedon
Ta 0&€a £xovv vy yevon).

B. AALGCOVY TO YPOUA TOV FEIKTAOV

On deikteg givat ovsieg mov aAAGLovV YpdOLO avAAOYa LE TO TEPBAALOV
610 onoio Ppiokovtal (6&wvo 1 Pacikod). I'a mapdderyua, 1 parvoro@da-
Agtvn €xel avoktd KOKKIVO Ypmpa og dtdivpa Baong (m.y. NaOH), to
omoio, OUMG, LE TPOGHNKN KATAAANANC TocdTnTOG 0EE0G YdveTan (amo-
ypouatiopds dtodvpatog). Eniong, To Bappa tov nitotporiov amd pmie
rpouo o€ factkd tepPaiiov, yivetal KOkKivo og 6Evo meptpdAlov. 1o
EUTOPLO KUKAOPOPOVV EIBIKEC OTEVEG ADPIOES YOPTIOV JATOTICUEVES LE
dtapopovg deikteg (meyapeTptko yapti). Etol, avdloya pe 1o ypduo mov
Ba mapet To yapti, 0tav Tpocbicovpe 6° avTd o oTaydVa amd TO SIAAV LA,
KotaAaPBaivoupe 1660 6Evo 1 1660 Pacikd givatl To didAvuaL.
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* OpPIOUEVEG KKOIVEG» OVOMQ-
oieg Baoewv eivai:

KOH:  kauoTikr TToTdoa
NaOH: kauoTikr) 06da

* Ta udpoteidla Twv PETAA-
Awv Tng IA kai [IA opddag
TOU TTEPIOBIKOU TTiVOKA TTOU
gival S1IaAuTad OTO VEPO E€ivail
I0XUPOi  NAeKTPOAUTEG. Ta
TTEPIOOOTEPA AANO USPOLEI-
dla eival aoBeveic PBaoelg,
AOyw pIKPAG BIaAUTATNTAG,
TTapPOAO TTou TO OIAAUNEVO
MEPOG TOU NAEKTPOAUTN Oli-
oTaral TARPWG.

«Ek@paon»
yeuon

otnv  68ivn



v. AvTI0povv pg péTaiia

Optopéva dpaotikd PETaAA avTIdpovV e SoADATO 0EEDV eEAeVBEP®-
VOVTOG 0£PL0 VOPOYOHVO
n.y. Zn(s) + 2HCI (aq) — ZnCl (aq) + H,(g)

>WwAnvag yia Tnv

{ ) TIPOCOAKN 0&£0g

S
1 Y

WYeuddpyupog

——

ZXHMA 3.2 H avrtidpaon evdg dpaoTikoU JeTAAOU pe 0&U uTTopEi va XpnoiyoTroinBsi
yIQ TNV £€PYACTNPIOKA TTAOPACKEU TOU USPOYOVOU.

0. AvTiopovv pe faocerg

H avtidpaon avt) petagd evog oEEog kat pag fiong Tpog oynUaticpd
dAotog kot vepov ovopaletol eovdetépmwan. OvolacTikd 1 €£0VOETE-
poon sivor 1 avtidpaon tav H' tov 0&éog kat twv OH ™ g Péong mpog
OYNUOTIGUO VEPOD.

1+ NaOH|- NaCl + H,0

OEY BAXH AAAX NEPO

€. AYOUV TO NAEKTPIKO PEVNG KOL KATE TNV NAEKTPOLVGI TOVG ELEV-
Oep@OveTaL VOPOYOVO OTNYV KGOSO

Ta 16vta mov Tpoépyovtat and TN dSdcsTacn Tov 0£E0G, OTMS NON £xovLE
avaQEPEL, etvar popeic nAektpikovy pevpatog (PAEme oynua 3.1). Mdioto
N AYOYOTNTA, 1 EDKOALN ONAAOT) TOV TEPVA TO PEVUA, GLOYETICETON LLE
™mv )0 ToV NAekTpoALT. [Tepapotikd Exet Somotwbel dti 1 dSoPifacn
GLVEYOVG PEVLLOTOG GE OLIAVLLL 0EE0G amehevBepdveL aTny kEB0dO (apvnTIKO
molo g TyMg) aépro H,. H dradikacio avth ovopdleton niextpdiver.
Hlektpdhvon, yevik®dg, £ivol To GOVOAO TOV YNUIKOV OVTIOPAGEDY TOL
Aappavovv ydpa katd T Sofifacn cuveyovg pevLOTOG GE SLOADLOTO
NAEKTPOAVTOV.
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Me 1Tpoabrikn o&éog o€ did-
Aupa Bdong n @aivoAo®Ba-
Agivn, ToU BpiokeTal OTO
O1dAupa, aTToXPWUATICETAI.



udpoyovo

avodog

— OIGA
KkaBodog A

o&gog

IowotnTeg Pacemv

Me avaroyo 1pémo o1 Bacelg Tapovcstdlovy pia oelpd omd KowvEg 1010TNTES
nov ovopalovtal facikog 1} AAKOAIKOS YapaKTIipas 1 facikn avtiopaoy.
O1 k0wvég 0VTEC 1010TNTEG TV PACEWDV, TOL OPEIAOVTOL GTNV TOPOLGIL
TOV aviovTog vdpocetdiov (OH), givat:

a. AQ1] 6OTOVOELONG KOl KOVOTIKY YEOON

B. AALGCOVY TO YPONA TOV FEIKTAV

ITLy. n patvoropBareivn oe didAvpa 0E€og etvar dypoun, Eved e Tpo-
601K KaTAAANANG TOCOTNTAG PACTG OTOKTA OVOIKTO KOKKIVO YPMLLOL
(to dtdhvpa ypopatiletar).

v. EEovdeTepdvouy Ta oEa

0. Ayovv 10 NAeEKTPIKO pevpa T060 TO TNYROTE fAGE®V 660 KoL TO
VOUTIKE TOVG OLOADNOTA.

Koatd v niextpdivon vdatikov dtaAvpatog Bdong anelevbepmveton
otV avodo (Betucdg oo Tyng) aépio O,.

To pH (ne -y0)

Ye Kb vdoTIKO drdAvpa 0£E0G 1 PAGNC LTAPYOVY KOTIOVTO LOIPOYOVOL
(H") xat aviéva vépoletdiov (OH). Ot mocdTnTES 0VTEG TOV 1OVIOV
kaBopilovv 10 OG0 6EvO 1 Pacikod gival To AV L.

"Etot, av o tMifog tov H' givon peyaldtepo amd avtd tov OH', tote
0 dtidvpa yapakmpiletat 6&vo. Avtideta, av to TAR0oc tov H' eivar
pkpotepo amd Tov OH', 1ote 10 dtdlvpa yopaktnpileton fasixo. Téhoc,
av 0 TR0oc v H sivon mepimov ido pe avtd tov OH', tote éxovpe
0V0ETEPO NAALLLO.
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ZXHMA 3.3 Kard tnv nAe-
KTPOAUGN udaTikou dlaAUpa-
TOG 0&€0G OTNV KAB0SO eAeU-
Bepwveral H,

Me TTpoo6nkn Bdong o€ did-
Aupa o&€og n @aivoAopBOaAe-
ivn TTou BpiokeTal oTo dIGAU-
MO XpwHaTiCETal KOKKIVN.

* pH: a6 Ta APXIKA TWV A€-
gewv Puissanse Hydrogene
(duvapun udpoyovou).



To pH ekppalet mdco 6Evo 1 Pacikd glvar Eva dtdAvpa, amotelel dnAadn

éva LETPO NG o&vTNTOG CVTOD.

> To pH maipver mpaxtixd tyuég aro 0 wg 14. Zro ovdétepo dralvuoro, (T.y.
oto vepo) to pH =7. Xta 6¢va drodduata Exovue pH<7 kou pdliora,
000 LIKPOTEPN EIVAL 1] TIUN QVTH, TOGO TIO OLIVOo EIVaL TO O1GAVUA. 2To,
Paoixa drolduozo Exovue pH > 7 kot udriora, oo ueyaldtepn eivor n
T aTH, T000 Lo POCIKO EIVOL TO JLGAVUA.

Awypapplatikd £YOVpE:

0 7 14
: - °
o6&wo $ Baoucd

0VdETEPO

To pH ev6g d1oAdpatog pmopel vo TpocdloptoTel KOTé TPOGEYYIoT LE TN
BonBea Tov dektmv. [dwaitepa e0ypnoTog lvat 0 AeyOUEVOS TOYKOGHLOG
oelktng (universal), 0 0moiog KvKAOPOpPEL 6TO EUTOP1IO GLVIOMG GE LOPPT|
OTEVOV AOPId®MV Y0pTION OTOTICUEVAOVY UE TO OgikTn. O deikTng anTog yio
Kd0e Ty tov pH amd 0 wg 14 maipvel S10popeTIKo YPOLUN Kot LAAIGTO LLE
N GELPA TOV EYOVV TOL YPDOUOTO OTO PAGLO TOL AEVKOV POTAOS (OVPAVIO
16£0), OTMOC POIVETAL OTO TAPUKATM GYNLLOL.

/

Yypo ptrartapiog =001

/

\‘.

Méoiuo vepd

7

Mavyeipikr) c6da Appwvia
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ZXHMA 3.4 O maykoopi-
oG O€iKTNG TTaipvel didgopa
Xpwpara, kabwg 1o pH Tou
SlaAUpaTog METARAAAETaI
amd 0 £wg 14.

MpwTtn ceipd ammd apioTepd
Tpog Ta Oe€id €xoupe dla-
AOpota pe pH = 1, pH = 4,
avTioToIxXA.

AelTepPn O€Ipd aTTO APIOTEPG
TTPOG Ta OEEIG £XOUME BIOAU-
poatapepH=7,pH=9, pH =
11, avrioToIxa.



H axpipng, opmg, pétpnon tov pH deddpartog yiveton pe Eva dpyovo mov
Aéyetan mEYAPETPO Kot TOV €ivar I6mG TO «OMNUOPILEGTEPOY Ko Giyovpa
TO IO OTOPAITNTO OPYOVO KAOE Y1 kol epyactnpiov.

2XHMA 3.5 O mpoodiopiopdg Tou pH e TTEXAUETPO UTTOPET Va Yivel e ueydAn akpiBeia.

To pH &yel moAAég epappoyég otny Kabnpepvn pog on. Znv miedpoon
TOALEC QOPEC Exovpe akovoeL Tov 6po pH oTig dopnpicelg v capmov-
av, TOV comovvidV KAT. Znpepa yvopilovpe to pH moAldV Bloroyikmv
VYPOV, VLDV, TOTOV KOl WOV S0TPOPNE. XTO YN0 TOV aKOAOVOET
eaivovtal ot Tipég pH pepkdV yvooTdVv SIoAVUATOV:

Mayeipikn
a6da

Xupog
VTOATOG

MriAo Appwvia
[éAa payvnoiag

Xupég

OaAaagaoivo vepd
Aepoviod \

=001

Yypd ptrarapiag

2XHMA 3.6 Tiuég pH oplopévwy YVWoTWY Jag SIGAUPATWY
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3.3 O&eidow

Opiopéva o&eidia Exovv Waitepn Papvtra oty Kadnuepvr pog (on. To
0 YVOOTO amd atd ivar to 610&eidro Tov avipaka (CO,), mov givar to
Baotkd Tpoidv TG avamvons Temv EUPLOV OVI®V Kol YPTGLLOTOIEITAL TN
pwtochvbeon. Akopa, To CO, givar kuping vevbuvo Yo 70 Pavouevo
T0V Oeppoknmiov.

To 610&¢id10 TOV Beiov (SO,), T0 povoieidio tov aldtov (NO), 10 d10&eidio
Tov afdTov (NO,) Kar To povoleidio Tov avlpaka (CO) avikovy oTnv
KOTNYOpio TV OTHOGPUPIKOY POT®V, TOL TOGO TOAD EYOVV TUANLTOPNCEL
TOVG KOTOTKOLG TOAAMV LEYOAOVTOAE®V TaL TEAEV T YPOVIAL.

Ao yopaknprotikd o&gidia sivar to 0&gidio Tov acPeotiov (Ca0),
0 YVOOTOG Hog acBEGTNG, TOL amoTeLEl BacKO VAKO TNG OIKOOOUIKNG
KoL TPATI VAN Y10 TV TOPAGKELT] TOV YuaAlov. TEAOG, TOAD onuavTiKd
oeidia eivan to Al,O, kar 1o Fe, O, mov vrd poper opuktdv amotelody
™ Bdon yio ) Propnyaviky tapayoyn (LeTaAlovpyio) TOV HETAAA®Y
Al xou Fe, avtiotouya.

Opropdc, cvpforiopnoc, ovopatoroyio kot taSivounon
oevinv

Oé&eiduo ovopaovtal o1 EVOOELG TV GTOLXEI®V e TO 0EVYOVO.
Ta mepiocotepa o&eidia £xovv o yevikd Tomo: Z,0,

Omov, x givat o ap1Buodg o&eidmwong tov otoygiov X.

Ta o&gidra ovopdlovtan pe tn AEEN 0&eido ko axolovbel to dvopa Tov
otoyeiov. I1.y.

CaO: o&gidro Tov acPeotiov
ALQ;: 0&eidro tov apythiov
Cu,O: 0&eidro tov yaikov (I)

Na,O: 0&eidio Tov vatpiov

Orav éva ototyeio (cvvnbog apétarro) oynuatilel tepiocdtepa o&eidua,
TOTE VTA drokpivovtal pe TpOTaén 010 GVOUA TOVG TOV OPOUNTIK®OV
LLOVO-, O1-, TPL- KAT.
"Eto1, £qovpe:

CO:  povo&eido tov avOpaxa

CO,:

5
N,O;: 1p1o&eidio Tov almtov

SO;:  1pro&eidio Tov Beiov

d1o&eidio Tov avOpaxa
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Tawvopnon oéerdiov

Ta 0&eidia, avaroya Le TN YNUKH TOVG CUUTEPIPOPA, LTOPOVV V. O10-
KkpBovv og 6&va o&gidia, Pacikd kat exapeotepifovta 0Eeidia.

1. O&wa oeiora (avudpites 0EEmV)

Ta 6&va o&eida etvon katd To mAgiotov o&eida apetdArov. [Ipokdmtovy
(Bewpnrtikd) an’ to aviioToyo o&vyovovyo oféa Le apaipeon, LE TN
LOPPN VEPOV, OAOV TOV ATOL®Y VOPOYOHVOL TOL TEPLEYOVV.

‘Etot, y10. va Bpodpe tov avodpitn tov Beukov o&éog (H,SO,) aparpodue
éva, popto H,O a6 €va popro H,SO,, ondte, mpokvntel SO,.

Ao, H,S0, —H,0 — SO,

Opoing, yia vo Bpovue Tov avvdpitm tov HNO,, apoipodpe omd 500 popio
HNO, éva popro vepov, omdte mpokdmrel N, O..

Aniadn, 2ZHNO, -~ H,0 — N,O;

"Evag dAhog tpomog kafopiopov Tov avudpitn evog 0&Eog ivat o axdriovbog:
‘Eoto yo mapdderypa 0t Oéhovpue va Bpodue tov avvdpitn tov H,PO,.
Kot apydg Bpickovpe tov appod o&eidmong tov P 610 0&H:

3(+1) +x+4(-2) =01 x =+5.

Tov 1310 apBpod 0&eidmwong Oa €xet o P ko 610 0£€1016 TOVL. ZVVENHOC, TO
o&eidio Oa €xet tov popoxd tono: P,O..

2. Baowa o&giona (avudpiteg fpdocmv)

Ta o&eidia avtd etvor cuvnOmG 0&eida LETAAA WY KO TopadeiylaTo Té-
1010V 0&e1dimv givar to Na,O, to Ca0, 1o Fe,0O,.
Ta Packd o&eidia TpokvTTOLY (BemprTiKd) amd TS avtioTotyes PACELS e
APAIPEDT), LLE TN LOPOT VEPOV OA®V TOV OTOLMY DOPOYOVOL OV TEPIEXOLV.
Me ) Loy et Bpickovpe tovg avudpiteg tov Pacewv Ca(OH),,
NaOH «at Fe(OH);:

Ca(OH), -H,0 — CaO

2NaOH -H,0 — Na,O

2Fe(OH), - 3H,0 — Fe,0,
"Evag mio g0kolog Tpomog Yo Tov Kafopiopd Tov avudpitn pog Baong
otnpileton oTnv TapatHpnon, 6TL 1060 0 avvdpitng 6co Kal 1 Pdon me-
pLEYOLV TO PETAALO e TOV 1010 apBpd o&eldwonc. Katdmv tovtov, o
avvopitng Tov Mg(OH), givar 1o MgO, apo to Mg Kot 6Tig 600 eVOGELG
Exet apOuo o&eidmong +2.

3. Eropgotepilovra

Enapgotepilov ivat to 0&€id10 exeivo mov dALoTE GuUTEPLPEPETAL OG 0D
Kol GAA0TE G BAoT. Avti Tov 1 cvpTEPLPopd KaBopileTar amod T @O
™G ovciag pe v onoia avtidpa. Etot, 10 Al,O, katd v avtidpaon pe
évo, 060 ovpmeppépetar og Paocn, AI(OH),, evd katd Ty avtidpacn tov
ue pia Bdon, copmeprpépetal wg 080, H,AlO,, (apythucd okv).
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* H xnMIKA cupTTEPIPOPA TWV
6&Ivwy ogeldiwv gival avaAo-
yn TWV avTioTOIXWV O&EWV
TOUG.

* H xnMIKA cupTTEPIPOPA TWV
Baoikwv o&e1diwv eival avd-
Aoyn Twv avTioTolxwv Bdoe-
WV TOUG.

* XapaKTNEIOTIKA TTOPadEiy-
HaTo ETTAP@OTEPICOVTWY OEEI-
diwv: Zn0O, Al,O,, PbO, SnO.



3.4 Alata

Ta o&éa kat o1 BACEIC, TOL TEPLYPAWALLE GTNV TPOTYOVLEVT EVOTNTA, OEV
amovtohv cuvilmg erevBepa otn von. [pdTeg VAEG Yo TV TOpOCKELN
OVTOV OTOTELOVV KUPIMG To AANTO TOVG, TOVL BpioKovTal 6T QUoT VIO
LopeN 0puKT®V 1 Stahvpéva 6to vepd. To mo yvwoto dAag eivot To addTt
N poyepkd ardtt (NaCl), mov vapyel dpbovo g 0puKTOd 1 SIHAVUEVO
010 Badaoovod vepd. Ot ypNoelg Tov givatl TOAVAPIOES, TT.). LOYEPIKY,
GLVTIPNON TPOPIU®V, BlopnyaviKh Topackevun yAwpiov KA. AAAo yvm-
o1d drata givar o avbpakiko varpio (Na,CO;), mov ypnowuonoteitar .y,
Y10 TV TOPOCKELT YVOALOD, TO VTOYA®PLOIEC VaTplo (NaClO), tov to
apatd daivpa Tov givar n yAwpivn, to avipakikd acPéotio (CaCO,),
OV AmOVTA oTa Pappapa, o Bpouiovyog dpyvpog (AgBr), mov ypnoiuo-
TOLEITOL 0TI POTOYPAPIKY, TO POOPLOVYO GAATO YPNCLOTOLOVVTOL GTIG
000VTOTOOTEG KAT.

Xoppolopdg Kol 0VORATOAOYI OAGTOV

Ta dhata glval 1OVTIKEG EVOOELG TOL TTEPLEXOLY KaTOV M (HETaALO I
r roor + r ’ r ’
Oeticd moivartopkd 16v, my. NH, ) kot oviov A (apétarro extog O 1
. . 2
apYNTIKO TOALATOKO WV 1.y CO,7).

"Etot, 0 yevikog tomog v akdtmv eivor: M A

Omov, X kot y deiyvouv TV avaroyio avidvVTOV Kol KATIOVI®V 6TV 10-
VTIKN €EVOOoT).

Yndpyovv kou o cuvOeta dAato, OT®g eivor Ta SUTAY, TOL LUKTA, TO EVO-
opa kot Ta cvpmAoka. To BEpa dpme avtd Eemepva Ta OpLo LEAETNG TOL
napovtog PiAiiov.

Ta drota propodv va dtoukpBodv oe:

a. pn o&vyovovya arata (To aviOV TOVG deV TEPLEYEL 0EVLYOVO).
Ta dhato ovtd ovopdlovrol pe Tpdtn AEEN TO GVOLO TOL AVIOVTOC HE
™V KATdAnén —edyos Kot deutepn AEEN TO OVOUO TOL PETAAAOL 1) TO
appowvio. TLy.,
NaCl: yhwprovyo vatplo
FeS: Be100y0g aionpoc (1)
FeCl,: yAwprovyog cidnpog (I1I) 1 tpylwprovyog cidnpog
KCN: xvaviovyo kéiio
NH,I: 10d1000 appdvio

B. 0&vyovovyo drata (To avidv Toug TepLEyel o&uyovo). Ta diata avtd
ovopalovtot ue TpmTN AEEN TO OVOLL TOV avidVTOG Ko de0TEPT AEEN TO
6voua Tov HETAAAOL 1 TO appdvio. TLy.,

Ca,(PO,),: pwcpopikd acPéoTio

ZnCO;: avOpaxikog yeudapyvpog

KHSO,: 6&wvo Beuxod kdio
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Ta ootd TOU
atroreAolvTal
Ca,(PO,)

avBpwTrou
KUpiwg  atrd
éva duodIGAUTO
0TO vePS aAGTI TOU AGBETTIOU.
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* KNaCO,: uIkt6 dhag
CuSQ, - 5H,0: £vudpo GAag
Fe,[Fe(CN)],: ouutrAoko
aAag

* OPICPEVEG «KOIVEG» OVOa-
oieg aNdTwy givai:

NaHCO, : c6da

CaCO,: aoBeoToAiBog
CaS0,.2H,0 : yuwog
CuS0,.5H,0 : yahadotretpa



Ba(ClO),: yAwp1ddeg Bapro
AINO,),: vitpio apyilio

XopoKTNPLOTIKES LOLOTNTES TOV GAGTOV

Ta dhoto, 6Tw oM EYOVLE AVOPEPEL, LTOPOVY VO, TPOKHWYOLV OO TV
eEovdetépmon o&EmV e BAGEIS N Pe OVTIOPAGELS OPOCTIKAOV UETAAL®DV
pe o&éa. Ta dhota, MG 1OVTIKEG EVOGELS, SUGTOVTOL TANPW®CS, Eival dnAadn
1oyvpoi nAektporvtec. [ o Adyo awtd T LIUTIKAE StaAv AT KAODG Kot
TOL THYLLOLTOL TOVG, Eivat KOAOT aymyoi Tov nAekTpikod pedpatog. I'evikmg,
T GAato EYovv LYNAAQ onueia THENS Kot TOAAL o’ avtd eivart evdidAlvta
G710 VEPO.

3.5 Xnukég avtiopacerg

Xnukd eoavopeva (avtidpaoels) ovoudlovtal ot HeTABOAES KATA TIG
0TolEG OO OPIGUEVEG OPYIKEG OVGIEC (AVTIOPDOVTE,) dNUIOVLPYOVVTOL VEEG
(TpoidvTa) LE OLOPOPETIKES 1OIOTNTEG.

XNUWKEG ovTIOPAGELG YIVOVTOL GUVEXMS GTO PUGIKO Kol 0VOPOTOYEVES
neplBdArov pe M yopic v TapépPacn Tov avBpmmov. Xtov dvipwmno,
7oV €lval £va TEPAOTLO YMLIKO EPYOCTNPIO LE TPIGEKATOUUDPLO KOTTAPO,
yivovtol adldkoma yNUIKES avTIOpAcELS e cuveyn aAANAeEdpTNON, TOV
£YOUV GOV ATOTEAEGLO, TNV IGOPPOTTIO TOV OPYUVIGHOV. ZTO PLTA, OO TNV
avtidpacn 610&eidiov tov dvbpaka (CO,) pe vepd (H,0), dniovpyeitain
yivkoln (CHI1,0 ) kot pe T Pondeta tng nhiokng evépyetag. Avty eivan
N ovTidpaoT) TG PMTOGVLVOEONC, TOV EMTEAEITOL GTOVS YAMPOTAGGTES KOl
amotelel TN Pacikn avafoAikn AEIToVpYia TOV 0VTOTPOP®Y OPYUVICUOV.

Qo61660, YNUIKESG AVTIOPAGELS YivovTal Kot 6To PNAo oL camilet,
oTNV Umavava tov pavpilet, oto yélo mov Evilel, 6To Kpaoi mov yivetal
EIOL. XMUKEG avTIOPAGELG YIVOVTOL GTO LAPLOPO TOV LETATPETOVTIOL OE
YOWo, KaTd TN ONUIovpYia TG TPOTOC TOV 0L0VTOG KA.

IMmg copporilovrar o yMUIKES AVTIOPAOELS

Kabe ymuikn avridpaon copforileron pe pio ympukn e€icmon. X
ANk ovt e&iomon dlakpivovpe dV0 PEAT, TOL GLVOEOVTOL LETAED TOVG
pe €va BELOG (—). 10 TPOTO HEALOG YPAPOVLE TOL COMOTO TOV EXOVUE
OPYIKA, TPV EEKIVIGEL 1] AVTIOPOGT), TOL OVOUALOVTOL AVTIOPOVTA, EVED
070 deVTEPO PELOG YPAPOLLE TO GOUATO TOV GyNuaTilovtal Katd TV
avtiopaon Kot ovopdlovion Tpoiovra.
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* TAYMa:AlwpEVO



YuvOnkeg

| ANTIAPONTA | =="%> | [IPOIONTA |

Ac e€etdoovpe TOpa pio amAn yNUIKN avTidpoon .. TNV avTidopaoT) Tov
aldTov pe To VIPOYOVO TPOG GYNUATIGUO apupmviac. To ynukd avtd
(QOVOLEVO TTEPTYPAPETOL LLE TNV TOPUKAT® YN KT eEloon:

N, +H, - NH, (1)
270 TPAOTO LEAOG YPAPOVLLE TO LOPLOL TOV AVTIOPOVTMWY, SNALOT|, TO ALm-
TO KOt TO VOPOYOVO, EVED GTO deVTEPO PEAOG TNG EEICMOONG YPAPOVLLE TOL
APOiovTa TG aVTIOPOONC, ONAAOT TNV OULUOVIAL.
Qo1060, 1 yNuikn e&iocwon (1) dev etvor aKOHO COOTA YPAUUEVT, KAODS O
aplBpog Tov atopwv kdbe otoryeiov Ba mpémet va ivar i610G 6T AVTIOP®-
VIO Ko TpoiovTa, apol Ta dTopa ovTe pBeipovtal, 00TE dONoLPYOLVTOL
KOTA TN SLAPKELN H0G ¥NUIKNG avTiopaonG. Oa mpémel, Aomdv va yivel
woootabuon patas. ‘Etot, fadlovpe katdAnAovg eovreleatés ota 500
puéAN ¢ e&lowonc, MoTe va 1IKavoroin el 1 Topamave oxaitnon.
Y10 mopdderypo TG ovvheong g appmviag, Balovpe cuvieAest| 600
UTPOGTA 0Td TNV appmVvic, MOTE Vo 1606Tabpicovpe To dropa aldTtov,
omoTE N YMKY| e&lomon ypapetat:

N, +H, = 2NH, 2)
Eniong Palovpe cvvteleot| Tpio UmTpootd amd To LOPLo TOL VOPO-
YOVOV, MOTE VO, IGOGTAOUIGOVE 6T dVO HEAN TNG YN LKNG e&lomaong
(avtdpmvta Kot Tpoiovta) Tov aplfud atdpmy vdpoydvov. 'Etot, 1
Nukn e&iowon maipvel T Lopen:

N, +3H, = 2NH, 3)
H (3) eivar tpa cotd ypouuévn ynuikn e&icmon, kabmg Exet yivel 160-
otdOon TV atop®V ota dVo PEAN NG €lowong. EmmAéov moAAEéC popég
oVaYPAPETOL KO 1] PUOTKT] KATAGTACT] TOV OVTIOPOVTOV KoL TPOTOVI®V,
Omws Bo doVE TAPAKATO.

SOUTEPAGLOTIKA, AoV, pia ynukn eEicwon teptlopfavet:

> T QVTIOPWOVTO KOl TO TPOiovTaL
> TOVG KATAAANAOVS GOVTEAEGTES, IGTE TA ATOUO KAOE 6TOLYEIOD VO
eival 16ap1Bua 6T 000 uéin TS YHUIKHG ESiGaNg.

[Mopakdtm divoviot YoupaKITNPIoTIKA TOPASETYLATO XKDV EEI0HGEDMY
OTIG OTOTEG OVAYPAPETOL KOL 1] PUGIKT KATAGTOGT TOV OVTIOPOVIMV Ko
TPOIOVTOV.
P,(s) + 6Cl,(g) = 4PCl,(s) 4)
CH,(g) +20,(g) — CO,(g) + 2H,0(g) (5)

O mapoamdve yNukéc eEI0MOELg UTopohV VO TapAcTABoVV Kol LLE TPO-
COpOIOHOTO HOPimV (LOopLaKd LOVTEAL), OTIMG PAIVETAL GTO GYNLLOL TOV
aKoAovOet.
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200°™eANNIVERSAIRE DE LA |oT®
REALISATION DE UANALYSE DE LEAU
PAR LAVDISIER T

Antoine Lavoisier (1743-
1794). Av kaveig BeAe va
OPIOBETNOEI TNV ETTOXI TTOU
apyicel n avamTuén NG Xn-
peiog wg emoTrApn Ba &eki-
vouaoe atré Tnv FaAAo XnuIKS
Lavoisier. Mia Aautrpr] TTpo-
OWTIKOTNTA,  TTPOIKICUEVN
HE TTOANEG apeTéG. To epeu-
vNTIKO TOU £€pyO0 ATAV TTOAU
TAoUol10. MeTagu Twv GAAWV
TepIAapBaveTal o vopog OI-
atpnong g pagag:

«Zg KABe XNMIKNA avTidpa-
on n pada Twv avridpw-
VIwv gival ion pe Tn pada
TWV TTPOIOVTWV.»

To BIBAiO TOU «ZTOIXEIWDES

20yypappa  TNG  Xnueiagy
amotéAege TN Bdon yia TN
Bepeliwon kai diddoon NG
XNUIKAG €moTAUNG. MapdA-
AnAa pE TIG ETTIOTNMOVIKEG
ToU OpacTnNPIOTNTEG,  EiXE
QVaTITUEEl KOl ETTIXEIPNMUATI-
Kfj dpdon, €xoviag pia @o-
POEICTIPAKTIKI €TaIpEia. H
ETAIPEIO QUTH TOU €EQOQPA-
NiCe peyaha képdn, WOTE va
auToXPNMUATOBOTEl TIG €PEU-
veg Tou. Opwg, auti Tou
oToixioe TO KEQAAI. Katd Tn
O1dpkela TNG MaAAIKAG €TTa-
vdoTaong Kartnyoprnonke yia
OIKOVOMIKG  €YKANUATA KOl
Kapatounonke. « Xdabnke o’
éva AeTTO éva KEQAAI TTOU
ouTe KAGBe gkaTd xpovia O€
YEVVIETOI»



k) PCls

o, H,0

ZXHMA 3.7 Eikovikr TTapouagioon Twv avTiSpAoewy 0€ HOPQr) HOPIOKWY HOVTEAWV:
a. P,(s) + 6Cl,(g) —> 4PCl,(s) (mavw) B. CH,(g) + 20,(g) — CO,(g) + 2H,0(g) (kdTw).

XopoKTNPLOTIKA TOV YNUIKOV OVTIOPACEDV
a. [Iote mpayparomoreiton pio ynuikn avriopoon;

INo va TpaypatomomBet pio ynpukn avtiopacn Oa mpénel, cOUPOVA LE TN
Ocwpia TV 60YKPOvGEOY, T LOPLA (1) YEVIKOTEPQ O1 SOUIKEG LOVADES TNG
VANG) TOV AVTIOPOVTAOV VO, GLYKPOVGTOVV Kol LAAMGTO VO GOYKPOVGTOVY
Katdiinie. Mg 1oV OpO «vo. GLYKPOVGTOUV KATAAANAO») EVVOOVUE OTL
TPEMEL VAL EYOVV TNV KATAAANAN TOOTNTA KoL EVOL OPIGUEVO TPOGOVOLTO-
MopO. ATOTEAEG O VTNG TG GVYKPOLOTG EIVOL OTL KGTAVE» O1 OPYLKOL
deopol (Tov avtdpodvtev) kot dnpovpyodvtat vEol (TwV TPoidovImV).
‘Eyet extyun0ei 611 pLovo évo moAd [ikpd T0G00TO TMV GLYKPOVGEWDY TOV
AVTOPOVIOV EIVOL ATOTEAECUATIKES.
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* 2UuBoAa:

(s) — oTeped

() —uypo

(9) — aépio

(aq) — udaTiké diGAupa

* ATTOTEAECUOATIKEG Eival Ol
OUYKPOUCOEIG TTOU 0dnyouv
oTnv avtidpaon.

* X¢ BaBuTepo emiTedo TNV
amavinon o700 EPWTNHa
TOTE TTPAYMATOTIOIEITAI  [IO
XNMIKA avTidpaaon divel n Xn-
pIKr ©gpuoduvapikn (BAETTE
0oX0AIKO BiBAio '™ Aukeiou).



%o % s, €

ZXHMA 3.8 lNa va yiver n avtidpaon NO+Cl, —> NOCI + Cl 6a TTpéTrel Ta avTIBPWVTA
MOpIa Va £€X0UV TO CWAOTO TIPOCAVATOAIOHO Kal TNV KATAAANAN TaxutnTa (evEpyeia).
A: atroteAeopartiki olykpouan B: un amoteAeopaTikh cUykpouan.

B. I16co yp1yopo yiveTor pio ynuik avtiopaocn;
(TayvtnTe ™ avtiopacng)

EvxoAa yiveton avTiAnmtd 6T 1) ToydTNTo e TV 070l T S18popa YN UKA

eoawvopeva eEediosovton moikiddel. ‘Etot, m.y. o Fe oxovpialet (Suafpm-

on) ToA apyd, v N Ekpnén g Tupitidag N N kavon tov Mg ue 1o O,

yivovton axapraio. Eniong, n avtiopaocn 2H, + O, — 2H,0 ot cvvion

Beppokpacio Tpoympel 1000 apyd, OOTE TPAKTIKA o€ YiveTar. Av OLmG TN

«Pondncovpey pe éva omvinpa, ToTe Yivetar Ekpnén, Oniadn 1 avtidpaon

yivetal e ToAD peydain tayvTnTa.

[Tpopavmg o puOuds TV EvepydV cuyKpoHoemy Kabopilel TNV TaydTNTA

LG avtidpaong.

> Toyvtnta piag avriopoacns opisetar § uetafoi] TnS GOYKEVTPOGHS
EVOG AT TA AVTIOPOVTA 1] TA TPOIOVTA, GTH HOVAIA TOV XPOVOD.

H toydtnra pog avtidpaong propet va avénOei:

1. Mg avénom e mo6oTHTAS (COYKEVIPMOHS) TOV OVTIOPOVIMV.

2. Me avénon g Oepuorpacios.

3. Me v napovcia katalotay. O KatahdTng avEAVEL TNV TOYVTNTO TNG

avtidpaong, xopig va Katavarovetotl. Ot avTtidpacelg 6Tovg LovTavong
0pYOVIGHOVG KaTaADOVTOL Amtd TO. Evivua 1 flokataliTes.

4. Me ™V a0&ENoN NG ETIPAVELAS ERAPNHS TV CTEPEDY CWUATOY TOL
petéyovv otnv avtiopaon. I1.y. o dvBpakag ce peydlo KoppdTio Koi-
YETOL OPYQ, EVO GE LOPPT] OKOVNG GYEOV aKaplaioL.
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* H ouykévipwon ek@padel
T0 TTARBOG TWV Popiwv avda
povada 6ykou (0TO ETTOUEVO
Ke@&Aaio Ba YIAAooOUUE ava-
AUTIKG y1a T CUYKEVTPWON).

» Otav €xoupe TTUPETO (UWN-
A Bepuokpacia), OAeg ol
avTIOPACEIG TOU OpYavIoHOU
EMMTaXUVOVTAL.

* H {axapn oTov aépa Kaiye-
Ta1 og © > 600 °C, evw oTOoV
opyavioud pag  «KAiyETOI»
atoug 37 °C. lMNari;



v. Evepyerokég petafoiéc mov suvoocvovy T ynukn)
avtiopaon

Eivon mo yvootd 0t otig ynukéc petaforég (avtidpdoets) ta dropa
STNPOVVIAL, EVO OVOKATAVELOVTOL. ANAaOT], Ol apyiKol decpol «omd-
Covvy» Kot dnpovpyodvTot Kovovpylot oynuotilovrag £Tot ta Tpoidvta
¢ avtiopaong. ILy. oty avtidpaocn H, + Cl, = 2HCI, «onalovv» ot
decpoil H-H ko CI-Cl ko dnpovpyeitan o deopog H-Cl.

Ievikd, yo va «omdoey évag 0ecpndc, ypelaletol evépyeta, eva otav
dnpovpyeitar exkivetatl. Avtd o «mdpe — dDGEN EVEPYELNG KPIVEL TEAMKE
Katé TOGO 1 AVTIOPUGT GUVOAIKA EAEVOEPDOVEL 1 ATOPPOPA EVEPYELD GE
pHopon Beppotnrog.

> Elwblepun ovoudletor pia ynuixn ovtidpaon mov elevBspavel Oepuo-

TO 070 TEPIPAALOV.

> Evoolepun eivai n avtidopaon mov amoppopa Ospudtnto. amo to mepl-
pailov.

0. [1600 amotereopatikn givon pia avriopoon;
(Amod001 avVTiIdpacTQ)

[ToAAES ynpIKéS avTdpdoelg Oev etvan TANPELS, ONAAOT LEPOS LOVO TMV
AVTIOPOVIOV LETUTPETOVTIOL GE TPOIOVTO (OUPIOPOUES OVTIOPACELS).

> H amodoon piag ovtiopoons kobopiler tn oyéon puetald g moootnrog
EVOG TPOIOVTOG IOV TALPVODUE TPAKTIKG KOl THS TOTOTHTAS oL B
raipvoue Oswpntixa, av n avtiopaon nrav TARpNS (Lovodpoun).

Onwg Ba dovpe avarvtikd oto Pifiio e I Avkeiov katevBuvong, pmo-
POVLE VO AVENCOVUE TNV amdO00T Hog avTidpaons HeEToBaALovTag:

1. ™V 1ocoTNTA (CLYKEVIPMOT]) TOV AVTIOPOVTIOV 1) TV TPOTOVI®MV

2. 1 Bepuokpacio

3. v wieon, €¢’ 6GOV OTNV AVTIOPUCT] LETEXOVV AEPTO.

Mepikd €i6m YMUIKAOV avTIOpAcE®Y

Ovynpkég avtdpaoelg pmopovv va tastvounbovv oe d0o peydleg Katn-
yopieg, TIC 0&E00aVaymYIKES KOl TIG LETAOETIKEC.

A. OZEIAOANAT QI'IKEX ANTIAPAXEIX

2115 ovTIOPAGELS OVTEG 0 aplBdC 0EE1OMONC OPIGUEVDV OO TO GTOLYELD
7oV GLUUETEXOLV peToBdAleTal. TEToEg AVTIOPAGEIS OTANG LOPONG El-
val 01 GUVOEGELS, 01 ATOCLVOESELS, Ol SLUGTAGELS, O1 AVTIOPACELG OTANC
avTIKOTAOTAONS. YTTapyovv, BERata, Kot avtidpdoelg o&eldoavaywyng
TOAVTTAOKN G LOPPNG, O1 OTOTEG OUMG O Bal LG ATOGYOACOVY GTO KE-
QAAOLO OVTO.
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» ExAUeTaI: eAeuBepwveTal

* E€wBeppn:
C+0,— CO, + 394kJ

* Ev060Bepun:
CaCO,— CaO+CO, - 178kJ



1. Avtiopdosig cvvleonc
Katd 116 avtidpaoelg avté avtidpovv d0o 1| TEPIGGOTEPH GTOLYEIN Y10 VL
oynuaticovy pio yMutky Evoor). Ag 0o0pE LEPIKA TapAdELyLOTAL.
N,(g) +3H,(g) = 2NH,(g)
QoS
H,(g) + Cly(g)~— > 2HCl(g)
2K(s) + Cl,(g) = 2KCl(s)
C(s)+0,(g) = CO,(g)

Eappoy

Noa ypa@povv ot ynUIKEG EEICMOEIS TOV ETOUEVOV AVTIOPACEWDV: o)
apyiho ko Beio dtvovv Beovyo apyiko, B) apyilo kot o&uydvo divovy
0&gld10 Tov apytiiov, y) oidnpog Kot yYAdpio divovy yAwplovyo cidnpo
(I1I), 0) kaooitepog kot 0&uydvo divovv o&eidto Tov kacaitepov (II).

2. Avtidpaoels amoovvieong Kol didomacng

Kotd tic avtidpdoeig avtég pia ynpikn Evoon S1aemdTol 6Te 6Tot el
¢ (amocHvheon) 1 o€ dVO N TEPIGTOTEPES AMAOVGTEPES YNUKES OVGIES
(d14omaon). Ag dovpe pHepikd TopadEiyLaTa.

2HgO(s) — 2Hg(l) +O,(g)

CaCO,(s) — CaO(s) + CO,(g)

2KClO,(s) — 2KCl(s) +30,(g)

Egappoyi

Na ypapodv o1 ynUkéG EEI0MOELG TOV EMOUEVOV OVTIOPACEDV: O.
0&eidto Tov yorkov (II) dracmaTon o yahikod kot o&uydvo, B. Bpoput-
000G APYLPOG O1UCTATAL GE APYVPO KOl BPDOLUO.

3. AvTIOpacelg amg avTIKaTAoeTO0NG

Kotd tic avtidpdoeic avtéc éva otoryeio mov Ppioketon oe ehevBepn ko-
tdotaor avtikafiotd £va Ao otoryeio Tov PpiokeTon og pia Evmon| Tov.
‘Etot, éva pétodio M aviikabiotd éva aAdo pétaiio M’ 1} to vopoydvo,
CUUQ®VA [LE TO YEVIKO GYN 0L
i i * To M 5paoTIKOTEPO TOU
M+M'X - MX+M M” onuaivel 611 To M dnui-

1 éva apétoddo A avtikadiotd éva GAAo apétallo A’, cOu@®va e To  OUPYEN TTIO «EUKOAGY XNUIKT
YEVIKO GYNLLOL: €vwaon pe 1o X atr’ o1 1o M.

A+¥YA" > YA+ A’
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Amopaitnmn Tpodmodeon yia va yivel | avtidpaot) aming ovIIKoTaoTooNS
gtval 1o M va givan OpaotiKotepo Tov M’ Kot 10 A dpaoTiKOTEPO TOV A,
[Mopaxdto divetal  oepd dPACTIKOTNTAG TOV KUPLOTEPWOV UETAAL®DV
KO QUETAAL V.

YEIPA APAXTIKOTHTAX OPIEMENQN METAAAQN KAI
AMETAAAQN

METAAAA:
K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb,, Cu, Hg, Ag, Pt, Au

AvENGN dpaCTIKOTNTOG

AMETAAAA:
F,,Cl,Br,, 0,1, S

Ag dole TOpa LePKA TopadetyLoTaL

o) Métarho + dhag —> Ghog + pétairo
Zn(s) + CuSO,(aq) = ZnSO,(aq) + Cu(s)
2Na(s) + FeCl,(aq) — 2NaCl(aq) + Fe(s)
B) Métairo + 080 — drag+H,

2Al(s) + 6HCl(ag) — 2AICl,(ag) + 3H,(g)

Noa apatnpeovLe 0Tt GTIC OVTIOPACELS AVTEG TO LETAAAO ELQOVIfETON
oT0 TPOTOVTA e TO PKpOTEPO ap1Bud o&eidwong. EEapeitat o yaAkog
7OV O1VEL EVMOELG TOV cu™.

ILy. Fe(s) + 2HBr(ag) — FeBr,(aq) + H,(g)

Eniong, ta mukvd dtoddpata Oetkod 0&€og KaTd TIC AvTOPAGELS TOVG
pe PETOAA Slvouy TOADTAOKEG 0EEID0AVAYMYIKEG AvTIOPAcELS (Kot Oyt
AVTIOPAGELS OTANG avTiKaTaoTaong). To idto 1oydet Kot yo Ta Stadvpoto
TUKVOD Kol 0poitoD VITpkoD 0EEOC.

v) Métaidro + vepd — ...... +H

Ta mo opactikd pétarra K, Ba, Ca, Na avtidpodv pe 1o vepo kai divouv
v avtiotoyn Paon (vdpokeidio Tov petdirov) kot H,.

m.y. 2Na(s) + 2H,0(1) = 2NaOH(aq) + H,(g)

Ta vrorowma o dpacTikd amd T0 VEPOYOVO HETOAAD AVTIOPOVV LE VOPATHOVG
o€ vynAn Beppokpacio Kot divovv 0Egid1o Tov PETAAAOD KL LOPOYOVO,

.y Mg(s) + H,0(g) = MgO(s) + H,(g)
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E@appoyn

Noa ypapodv ot ynukég eEI6OOELS TOV aVTIOPAGE®Y (EPOCOV AVTEG
yivovta):

1. yevdapyvpog + vopoPpodpo —> ..., 2. 10310 + eBoprovyo vaTplo
— ..., 3. varpio + yAwplovyo apyilio — ..., 4. YoAKOG + VITPIKOG Ap-
YOPOG —> ..., 5. APYVLPOG + VIPOYADPLO —> ..., 6. KAALO + POCPOPIKO
ok — ..., 7. Bapro +vepd —> ..., 8. yevddpyvpoc + vepd — ...

B. METAGETIKEX ANTIAPAXEIX

2115 avTdpaoelg ovTég ot aplBpol 0Eeidmong OAMV TOV GTOLYEI®V TOL
HETEYOLV oTNV avTidpaot mapapévovy otabepoi. Tétoleg avidpdoelg
etvar o1 avtidpdoelg SuTANG avTiKatdoTaong Kot 1 eE0VOETEPMOT).

1. Avtidpaoels ST g avTIKOTAGTUGNG

AVTOpAcELS SMANG OVTIKATAGTAON G OVOUALOVTOL O1 AVTIOPAGELS LETAED
V0 NAEKTPOADTAOV € DOATIKA SLOAVLLOTAL, KOTA TIG OTTOIES O NAEKTPOADTEG
OVTOAAGGGOLV 1OVTOL, COLPMOVE LLE TO GYT|HLOL:

AB+T'A > A'A+T'B
>’ V10 TO €100G OVTIOPACEMY OVIIKOLV Kol 01 AvTIOPAGELS HETAED 0EEMV
Kot Baoewv (£0VIETEPMTELS), 01 0TOiEG £EETALOVTUL YMPIGTA OTNV OULE-
omG EMOUEVN EVOTNTO.
Ag dobpe, OPMG, Lepkd TapadelyLaTa.
AgNO,(ag) + NaCl(ag) — NaNO,(aq) + AgCl \
Na,CO,(ag) + Ca(OH),(ag) — 2NaOH(aq) + CaCO, \

BaCl,(ag) + 2HNO,(ag) — Ba(NO,),(ag) + 2HCI T

Ed® mpénet va vroypappicovpe 0t pio avtidpoaomn SuTAng aviikatdotoons

YiveTol Lovo EQOGOV £Vl ald TOL TPOIOVTO TG AVTIOPOONC:

1. «méptey g ilnua (katapvoion).

2. eKQEVYEL MG OEPLO OO TO AVTIOPMOV GUGTI O

3. &ivon eldyiota ovtilopevn Evmon), dniadn ductotal 6e TOAD HIKPO
TOGOGTO.

H tehevtaia mepintmon Biyetal 6yedov amokAEIGTIKA 6TV eE0VOETEP®-

on, 6mov oynuoatiletal n ehaytotn ovtilopevn Evmon vepo.

INa tig dAheg mepintdoelg Oa mpénet va pabovpie va avaryvepilovpe oo

etvo To npata Ko to aépta. Avtd divovTotl o€ Lopen TVOKo TopoKiTo.
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o&éa, ol BAoeig kal Ta GAaTa

* 2UuBoAa:

l:i¢nua, dnAadn ducdiGAuTn
ouaoia

1. agpla ouaia

* Av TO a€plo TTPOIOV Eivai
€uOIGAUTO, TOTE BEpuaivoupe
YIO VO aTTOPOKPUVOET atrd TO
OlGAupa.



MINAKAZ 3.1: Kupiétepa aépia Kai ICAUaTa

AEPIA: HF, HCI, HBr, HI, H,S, HCN, SO,, CO,, NH,

I[ZHMATA: AgCl, AgBr, Agl, BaSO,, CaSO,, PbSO,

Ol ta avOpakika drata extog and K, ,CO,, Na,CO,, (NH,),CO,.
OMa to. Oe100)a dhata extog omd K, S, Na,S, (NH,),S.

O\ ta v3poeidio Twv petaAiwv ektog and KOH, NaOH, Ca(OH),,
Ba(OH),

Lopatipnon: To avBpakikd oy (H,CO,) kat t0 Heiwdeg o&v (H,SO,)
elvan actabeig eviroeig, evo 1o vopoteidio Tov appwviov (NH,OH) eivar
popto vobetkd. ' avtd 61N BEom TV TPOTOVTOV YPAPOLLLE:

CO,T +H,0 ovti H,CO,

SO,™ +H,0 avtiH,SO,

NH, T +H,0 avti NH,OH

- B &
~ Pb(NO,), K

vy <

2ZXHMA 3.9 Eikoviki Trapouaiaon Tng avtidpaang SITTARG avTIKATAoTAONG METAEU
Pb(NO,), kai KI TTpog oXnuaTIiouo Tou Kitpivou 1gAuarog Pbl,.
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E@appoyn

Noa copmAnpmBoiv ot avtidpacels:

. YA®P1OVYO0 apYIAL0 + VITPIKOG GPYyVPOC

. avBpakiko Bapto + vopoyAmplo

. Be1monG yevdapyvpog + Beukd o&n

. V1ITpIKo PBépro + Beukd vatplo

. YA®PLOVYO AUUDVIO + VOPOEEIDIO TOV LLoryVNGlov
. 6&wo avBpaxikd vatpilo + vdpoidolo

. Beud appdvio + vopoeidio Tov KaAiov

. VITpIKoG poivBoog (I1) + Berotvyo vatplo

0 3N L AW IN R~

2. E€ovodetépmon
E&ovdetépmwon ovopdleton n avtidpoon evog 0&éog pe pia faon. Kotd
™V avtidpaon avtn ta vopoyovokatiovta (H+) mov Tpoépyoviat and to
0&0 evvovtal pe Ta avidvta vopoéeldiov (OH) mov mpoépyovrarl amd
Baomn, kot divovv vepod:

H' +OH — H,0
E&atiog g avtidpaong avtng ToAAéG popég «e&apavilovion (eEovdete-
pHVOVTOL) TGO 01 IOTITES TOV 0EE0G (oL opeirovtat ota H') 660 kot ot
1010t TEG TG Pdiomg (mov opeirovtar ota OHY). ' awtd ko avtidpaon
ovopaleton eCovdetépmaoy.
Kotd v e£ovdetépwon to aviov Tov 0EE0G Kal To Katiov TG Paong
oynuoatifovv drag. Ag dovuUE LEPIKA TOPADETY AT

NaOH(ag) + HCl(ag) — NaCl(aq) + H,0(1)
H,SO,(aq) + 2KOH(ag) — K,SO,(aq) +2H,0(1)
3Ca(OH),(ag) +2H,PO (ag) — Ca,(PO,), v+ 6H,0(1)

Ot avtdpaoelc Tov Tponynonkoy aroTeAovV TOPASEIYUATO TAHPOVS
eEovdetépmaong, ondte To GG oL oynuatileTon elvon Eva ovdéTepo i
KavoviKo dlag. LNV TePITTon Tov 1 e£0VdeTéEPpmaOn givar Lepikm, eivat
dVVOTOV Vo sYnuaTiotovy déva: if facika diate (.. KHSO, kar Ca(OH)
Cl). Avtéc 6pmc ot avTdpaocelc TopacKeLN S OEIVOV Kat BacIK®V dAAT®V
gtvol Tépal oo To TAaice TV pafnpdtev mov divovtal 6” avtd to Piiio.
Onmg Non avagépale, Ta 0Evo 0&eid1a £X0VV 6T0 VOUTIKA TOVG SIOAVLOTOL
OCLUTEPLPOPE 0EEMV Kot avTioTOLY O TO PactKd 0&eldio cupumepLPopd PAce-
V. Eto1, 6115 avTidpdoeic e£0vdeTEPOONG LTOPOVV VO GUUTEPIANPHOHY
KOl Ol TOPUKATO TEPITTMOCELS:

N,O,(ag) + 2NaOH(aq) — 2NaNO,(aq) + H,0O(l)

0&wvo o&eidlo  Paon dhog

CaO(agq) +2HCl(ag) — CaCl,(aq) +H,0O(l)

Baoikd 0&eidto 0D
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* 2TIG €ECOUDETEPWOEIG TTEPI-

AapBavovTtal o1 avTidPAcEIG:

1. 080 + Bdon

2. 6¢ivo o&gidio + Baaon

3. Baoikd o&gidio + ogu

4. 6¢Ivo o&gidio + Baaiko
o&gidio

* MNa va TpoBAéwoune Ta
TTPOIOVTA TNG avTidpaaong Be-
wpolue atn B¢on Tou N,O,
TO QVTIOTOIXO 0EU, dnAadn TO
HNO,.



Mia eEaipeon:

g avtidpaoelg g NH, pe o&€a kot otig avtidpdoeig petadd 6&vov
Kot Bacikdv o&ewdimv dev £xovpe Tapaymyn vepov. I1y.

2NH;(aq) + H,SO,(ag) — (NH,),SO (aq)

380, +Fe,0, = Fe,(80,),(aq)

Egappoyn

Noa copmAnpmBolv ot avTidpacels:

1. mevto&eidlo Tov PcEdPoL + VOPOEEISIO TOV KaAiOL
2. 1pro&eidio tov Ogiov +v3po&eidio Tov apytriov

3. do&eido tov avhpaxa + VIpo&eidio Tov acPeotiov
4. Bgukd o0& + 0&gid10 TOL KaAiov

5. vitpkd 0&0 + 0&eidro Tov cdpov (I1I)

6. Tevto&eidilo Tov almrtov + 0&eidio Tov acPeotiov

3.6 O&¢a, Baocsrc, oeiona, Grhata, eE0VoeTEPOOT

KoL.. . KaOnuepvi oM

‘O&wvn Bpoyn ko Teprpariov

> Ocivny opiletou n Ppoxn mov éxer pH pkpotepo tov 5,6 (pH s «Ko-
Oapricr Bpoxig).

O1 600 KOpLeC TNYEG PLTOVTMOV TOV TPOKOAOVV TNV 05V Bpoyn eivat To
SO,, mov mpogpyeTon kuping amd Tig fopmyavies, ko 1o NO, mov Tpoépyetat
amo Tig Propnyavieg kot ta ovtokivnto. To 0&gidia avTd pHeTaTpEémovTon
otV atpdceapa og SO, kar NO, kot 6T cuvEXELD AVTIOPOVTAG 1E TO
vepo g Ppoxiig petatpémovrar g H,SO, ko HNO;, avtictoya.

§ oo ‘
gy

68ivn Bpoxn

Blounxavia

=

auTokivnTa

2XHMA 3.10 Eikoviki Tro-
pouciacn Tng oOnuioupyiag
6gIvng Bpoxng.
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‘Eva un avapevopevo meipapo o yvo eninedo £6moe adlapeiopnnreg
amodeigelg yo v evancnoia mov Tapovctdlovy o1 LMVTEC 0pYaVIGHOT
KOl TOL O1APOPO OIKOGVGTHLLOTO AKOLLOL KO GE PUKPEG LETAPOAES TNG 0&D-
mrog (pH) Tov Apuvov, Totaudv Kot BoAacomv.

Tig Tpeig tedevtaieg dekaetieg 1 0&EHTNTO TNG fPOYNG Kot TOL YLOVIOD
oL TEPTOLVV o€ PeYdlec meproyég twv HITA ko Evpdnng avénbnke on-
HOVTIKA. AVTO, TPOQOVAGS, OPEIAETOL OTIC OAOEVA OVEAVOUEVES TOGOTNTES
AEPIOV PLTAVTOV, OTTWS T0V J10¢eidLov Tov Beiov (SO,), Kat TV ocetdimy
tov alwrov (NO, ), Ta omoio mapdyovtar amd TG KoOoELS TOV 0moMOOpEVOY
Kovoipwv (1.y. youdvOpakec, metpéiano). Kdto an’ avtéc tic cuvOnkeg,
M oé1vy fpoyn TPOKAAESE CNUAVTIKES AAAAYEG GE OPIOUEVES EVAICONTEG
Katnyopieg Ldwv, 6Twg 6To coAOUS Ko TNV TESTPOPO, Kot faptég {nuég
o€ TOAAG QUTA.

Kéamowa o&otnra BéPara, oto vepd tng Ppoyns kot 6To yLovi gival
avopevopevn, 0gov to aépto CO, dradvetol 6To vepod divovtag £va ache-
virg 6&wvo ddAvpa. To gddyioto pH mov avapéveral va £xet 1o vepd o€
wooppomnia pe to CO, eivar mepimov 5,6. Opwg, To pH g Bpoyrig kot Tov
YLOVIOV o€ TOALEG TTepP10YEG TG Popetag Evpdnng kot tov avatolkmy
oktov Tov HITA, énece yOp® 610 5 KO G€ KATOLEG TEPUTTOCELS KOO
Kol oto 3. H avénuévn avtn o&dtnrta opeileTol 6TIC KATOIOVCELS QVTEG
TOV BeuKOoV Kot TOL VITPIKOL 0&£0G.

Ta amoteléopata Tov 6EVOV aVT®V Katolovicemy BefotmOniay
ekotepa ot Zkavowafio. Puravtég and v AyyAia Kot GAreg Pro-
UNYOVIKEG YDPEC TopacHPONKa amd Tovg avéRovs Tpog Boppd 1 Tpog
aVATOAGG Ko amotédnKav otig yopeg ¢ ZrkavovaPioc. Iepimov 5.000
Mpveg ot Zoundia Bpébnkay va xovv pH 5 1 wikpdtepo, kar ot TAnbuvcpol
TOV YOpLOV EXNPEACTNKAY GOPapd KAT® amd avTég TG cuVONKeg. XN
NopPryio peréteg £de1&av 0TI HEGT OEVTNTA TOV KOTOLOVICE®V EMECE
oe pH 4,6, Kot 0 apBpog Tov MUvaV e TouG GOAOROVS KO TIG TEGTPOPES
oL TEONKOV GE KATAOTOOT KIvouvou avEndnke Eviova.

-ﬁ-’f \’(\g 5 l Cab g '.'f‘" . P Vifa, ite
2XHMA 3.11: O1 emmtwyoeig Tng 6&ivng Bpoxnig ota daar.
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O1 emmTwoelg TNG 6&Ivng
Bpoxng oToug udpAoRioug
opyaviopoug

* Ta amoteAéopata TG PO-
Auvong Tng aruéoealpag
até Ta o&eidia Tou Beiou &i-
Val XOPOKTNPIOTIKA OTNV TTE-
PITITWON TNG YVWOTAG OMi-
XAng Tou Aovdivou, TTOU
TpokdAece 10 Bdvarto 4 000
avBpwttwy 10 1952.



[Ipoécatec peréteg mov £yvay ota ddon, tov HITA kot g Zkavowvafiog
£dei&av ektetopéves PAdPec oe dévopa. Ot PAaPeg avtég cuvoEdNKaAY pE
v 6&wvn Bpoyn, av Kot 1 oxEcn avTn apelepnteitat.

Kvpia artio tov aviibéoemv kot apeiofnmmoemy yopo omod To aitio
Ko To amoteAEspata TG O&vig Bpoyng eival 01 OIKOVOUIKES KoL TTOATIKES
drapopég mov ywpilovv kpdtn (N kou Ttolteieg otig HITA), pua ko ot po-
TOVTEG LETAPEPOVTOL OO YDPO OE YDPO «YWPIG TEADVELNKOVS EAEYYOVSY.

Kopio ypriyopn Avon e @aivetal 6To AUeEco HEAAOV. AKOUN Ko
av 01 KVBEPVNGELS KOt 01 Blopnyavieg CLLPO®VNGOLV Yol TIG TNYEG TOL
TPOKAAOHV TIG OEIVEG KOTALOVIGELS, Bal XPEAGTOVV YPpOVIA KOt TOAAG
SoEKATOIDPLO SOAAPLA Y10 VO EYKATAGTAOEL O KATAAANAOG EEOTAMGOG,
®oTE Vo, pLetmbel dpaoTikd 1 pumaven tov aépa. Oco o1 cuiNTHGELS YOP®
amd To amapoitnTo PHOTo TOV TPEMEL VAL Yivouy, MOTE Vo Pelwbel 1
éxhvon NO_ kor SO,, amhmg cvveyiCovtat, T6c0 0 TpoBANnpa tg 6&vng
Bpoyns Kot TV EMITOGE®V TG B0l TOPAUEVEL AVOALOIOTO YOP® HOG ...

2ZXHMA 3.12 KataoTtpo@r| Japudpivwy pvnueiwy 1I0Topikng agiag. H 6givn Bpoxn
perarpemel 10 pdppapo (CaCo,) ot yuyo (CasSO, - 2H,0) - yuyoTroinan Tou papuapou.

"Evropa kot 0&éa - faosig

To apvvtikd cHotnua Tov evtopmv Paciletal otnv £kKpion o&Ewv 1
Bacewv. [a Tapdderypa, To TOIUIN LA TG CENKAG £XEL PACTKEG 1O10TNTEC
Kot pmopet va «e&ovdetepmBel» pe 0&o (m.y. Eidt 1 Aepdvy). Avtibeta, 10
Toipmn o amd Kouvoumt 1 HEAMGGA sival OEIVO Kol «EE0VOETEPDOVETOL)
ue Baon (m.y. poyepikn c6da ) NH,).
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2XHMA 3.13 To kevTpi TNG OQNKag ekkpivel Baaon.

"Eda@o¢ kar 0&éa - faoers

To pH tov €dd@povg £xel LeydAn onuacio Yo T GOGOTH OVATTLEN TOV
euTOV. ['U" awtd TOAAES PopEg o1 Yempyoi dtopObmvouv to pH Tov £5dpovg
(.. TpocBétovtag aoPectoMB0), DOTE VO TETHYOVV TN LEYIGTN GVYKOML-
N 011G KaAMEPYELES Tovg. A&ilel va mapaTnp|CGOVLE OTL OPICUEVA YUTAL,
AOY® TV OEIKTAOV TOL £X0VV 6Ta GvON ToLE, eppavilovTtal Le d10pOPOLS
YPOUOTIGUOVS, avaroya pe To pH tov eddpovc. Qg Tapdadetypo EPVOLLLE
TNV 0pTovGia, oL E1KOVILETOL GTO SITAGVO GYNLLOL.

pH xou vyiewvn

To 0éppa pag etvar 6&wvo pe pH peta&o S ko 5,6. Kat’ avtd tov tpomo
ATOPEVYETAL 1] AVATTLEN MKPOOPYAVICUADV 6TO GO pog. [1” avtd mtpo-
tetvetal n ypnolponoinon capmovdy pe pH 5 €wg 6.

EE’ dAhov n eBopd mov Tpokareitar oo SGVTIO LOG OPEIAETAL GE
Baktnpidia wov petaTpémovy ) Lhyapn o€ o&éa. Ta oE€a avtd KaTaoTpE-
(OLV TO GUAATO KOl TPOKAAOVV TPOTES GTAU OOVTLOL.

To pH oto otopdy pog eivar mepimov 1 ko opeileTon oty Topovsio
VIPOYADPLKOD 0EEDG, TOL EKKPIVETAL OO TOL TOLYDLLATO TOV GTOUAYOV,
OMWC PAIVETOL GTO TOPAKATO GYNLO. AVTH 1] GVYKEVTP®GT) TOL 0EEDG Elvat
KoV VoL S10ADGEL OKOUOL Kot EVOL KOUUATL LETAAAO, Y. ZNn. X& HEPIKOVG
avOp®TOVG 1 TOGOTNTO TOL 0EEOC TTOV EKKPIVETOL OTO GTOWAYL VOl TTEPIO-
o0tEPN 0o OTL XPEALETAL Y10 TN XDVELGT) TV TPOPDV, LLE ATOTEAEGLLOL VOL
TPOKOAOVVTOL GTOOYIKEG OlaTapayéc. [a v KatamoAépunorn avtod Tov
TPOPANLOTOG XPTCULOTOLOVVTOL 0L AEYOUEVEG OvTIOEIVES OVGiES (antacids),
omradn Paceis, dnwg 6060 (NaHCO,), yaAa tng payvnoiag (Mg(OH),),
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H optavoia Byddelr pmAe n
KOKKIVa AouAoUdia avdaAloya
pe pH Tou eddgoug



T omoia €E0VOETEPDOVOLV TNV TEPIGTELN TOV 0EEOG,.

/ H* H*

i cr cr
] cr h i
N H* _

pH cTopaxiou ," cr % l J ‘\
TTePiTTIOU 1 \ S v 1

+

\ Cl°

H* & 1
<l | )

2XHMA 3.14 To pH oTo aTtoudy! pag eival epitou 1.

YTOMKTITES KO XTOAAYRITES

O1 6TOAOKTITEG KPELOVTAL OO TIG OPOPES TOV GTNAAIDVY, EVD 0L GTAANYLITES
avanticcoovtal and To £50¢poc Tov onnAaiov. Kat otig dV0 mepurtdoelg
&xovpe oynuatiopd CaCO, ue Bdon v avtidpaon:

Ca(HCO,), (aq) » CaCO,(s) + CO,(g) + H,0

To 6&wo avbpaxikd acBéotio Ca(HCO,), Bpioketan dtahvpévo og vepd
OV €Y1 TEPAGEL LECH 0oPecToMBIK®V TeTpopdtev. To vepd autd mépTet
Ao TNV 0POYPT TOL GINACLIOL GTAYOVA - oTOYOVA Kot e€aTpiletat, omoTe
oynpotiletol otaloktitng. Av mpoldpel 1o vepd Kol TEGEL GTO £30(POG
Kot aKoAoLONoEL EATIION, TOTE EYOVE CYNUATIGHO GTOAOYHITY.

2XHMA 3.15 H porj Tou vepoU kaBopilel TO OXrUa TOU GTOAQYUITN.
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N'vwpileig OTl......

oM METER

AMODEL DHA-2

To pH Tov ctopdyov ko ta avtioSiva

Ta toyy®dpaTe ToV AVOPOTIVOL GTOUAYOV TEPLEXOVV YIAMAdES KOTTOPO TO 0TToi0 EKKpivovy apand dtdivpa HCI (0,1
M). H anoctoln avtod tov 0&€og sivar va gumodicet Tnv avamtuén Baktnpdiov Kot va Bondncet v vdpodivon
(méym) TV TpoEdV. ZuvnBng 1 eceTEPIKN LEUPPAVN TOV GTOUAYXOV OV TANYADVETAL OO TNV TAPOVGIO AVTOV
TOV 1GYLPOV 0EEDG, EPOCOV TO ECMTEPIKO AVTO TOLY®LLA, 1 AeYOpEVN mucosa, aviikadiotator pe pudpd 500 000
KUTTAP®V TO AEMTO.

Ortav K4mo10g Qael TOAD, TO GTOLMYL AVTATOKPIVETAL LE EKKplon peyaAvtepns mocdtntag HCL. Avtod kateBalet To
PH o¢g Tyég mov mpokarodv TAéov ducpopia, Kot To oTopdyl apyiletl va «ymvedel Tov eavtd tovy. Evtuydg opmg,
1 pepPpdvn TpootoTedETOL OO £Va TOYD CTPMUA AITOVC.

Orav eppaviCetor éva t€1010 oTOopa) KO TPOPAN LA AOY® VIEPEKKPLONG 0EE0C, 01 TEPIEGOTEPOL AVOPOTOL KOTOPED-
YooV ot avriodive eappoka. Avtd givat evacelg mov peidvouvy v tocdtnto tov HCI 670 otopdyt kot kpatovv
v T Tov pH ota 6pa 1,2 émg 0,3. H peimon avti propel va emttevyfet kKo pe 514popovg GAAOVG TpOTOLG,
OT®G T.). e POONON 1] LOVEVOAAUYY.

Ta avtio&va Lowmdv gival evoeLs BacIKNG avTidpaong Tov EE0VOETEPOVOVV TNV TEPIGGELN TOV 0EE0G (vTEpYAm-
piopioon kar memtiko EAkog). Tapaxdto avapépovior pepikd amd avtd, Kabmg Kot 0 TPOTOG LLE TOV 0010 dPOLV:

OE&geidio tov payvnoiov, MgO MgO + 2 HCI—->MgCl, + H,0

Fého payvnoiag (cmpnua Mg(OH),) Mg(OH), +2 HCI—>MgCl, + 2H,0
2660, NaHCO, NaHCO, + HCI—>NaCl + CO,T + H,0
Y dpo&eidio tov apytriov Al(OH), + 3HCI—AICI, + 3H,0

Téhog, va Tapatnprioovie 6Tt Ta avtidEva amAng avokoveilovy to chumtopa Kot o Bepamedovy v aitia Tov
otopaytkov tpofinpatoc. Emiong, ta avtid&va de Ba mpénet va aveBdlovv v Ty tov pH moAd, yloti t6te T0
oTopAYL avTOPE Ko eKKpivel VEeg TocdtTnTeS 0E£0G (emavapopd. 17 rebound Tov 0EE0G).
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Avake@uraioon

1.

Me Baon 1 Bewpio nhektporvtikig d1dotacng tov Arrhenius 0 NAEKTPOADTNG
(0&V, Baon, Grag), 6tav dlodvbel 6To vepd, dticTatal o8 BETIKA KOt apvnTIKE 1OVTOL.

O&Ea katd Arrhenius glvat o1 vOpoyOVOVYES EVADOELS, TOL OTAY dohvBolv GTO
r ) r Je + , ’ ’ ’ -
vepo, divouv Adym Sidctaong H, evd ot Bdoeig divouv avtictoryya OH'.

. loyopd Aéyovtar ta o&€a (1] ot BAcelg) Ta onoia dicTavTol TAPOG 6€ 1WOVTa, EVD

acBevn eivar exetvo Tov SUGTAVTOL LEPIKAOG.

O&wog yapaktpog (1 avtidpacn) ovoudloviotl ot 1010tNTEG TOV 0EEDV TOV
ogeiovton oty mapovsia H . Backdc yapaktipag (7 avtidpaot) ovopdiovial
ot 1310t Teg TV BAcewv Tov opgilovtal oty mapovoio OH .

To pH etvat éva pétpo g 0E0TNTOG TOV SLOAVUATOV. AVALOYO LLE TNV TLUN TOV
pH, éva Sidhvpa pmopet va yapaxtmpiotet 6Evo, Pacikd 1 ovdétepo.

O&eidia ovopalovrat ol evioelg Sopdpmv ototyeiny e to o&uydvo. Alata ivat
0L LOVTIKEG EVAOGELG TOV TTEPIEYOVY KOTIOV HETOALO 1] BETIKO TOAVATOUIKO 1OV Kot
avidv OpUETAANO 1) APVITIKO TOAVATOLUKO 1OV,

2116 yMKEG avTdpAoeLg yivetal avakatovoun VANG Kot evépyelas. Xe Kabe
MK avtidpoaon n palo tov avidpdviov etvat ion pe ) pala tov Tpoidvimv.

O&edoavaymyikéc Aéyovtal ot avTdpacels oTig onoieg o apBudc o&eidmwong
OPICUEVOV OO TO, GTOLYELD TTOV GUUUETEXOVY G aVTEG LeTaPdAlETAL TNV KO-
TNYOPio QVTOV TOV AVTIOPAGEDV OVIKOLV 0l GUVOECELS, O ATOGLVOECELS, Ol
SL0CTAGELG KoL Ol OTAES VTIKATACTAGELS. MeTOBETIKEG AEYOVTOL OL AVTIOPAGELG
oT1G omoieg ot aplfpoi 0&eidmong OA®MV TV GTOLXEI®V TOV UETEYOVV G’ AVTEG
napapévovy otabepoi. EEovdetépmon givar n avtidpacm evog o&éog e pia faomn.
Kot mv avtidpoon avth, ta H' tov 0&€og evdvovtar pe to OH g Béion mpog
GYNUATICUO VEPOD.

O&wvm opiletar  Bpoyn pe pH pikpodtepo tov 5,6 (pH «kabapncy Ppoxnc). H
6Ewvm Bpoyn opeiletan kuping o dnwovpyio H,SO, ) HNO,, otnv atpdoeat-
po. H 6&wvn Bpoyn mpokaiet peydieg dratapoyés oto S10¢popa 0IKOGUGTILLATA.

AéEarg Kherona

NAEKTPOADTIG
dldotaon

o&v, Baom, dAag
16YVPOS NAEKTPOADTNG
ac0evig NAEKTPOADTIG
O&IVOC YapOKTPOG
BooKog YOPUKTPUG
pH

6&wo dtdilopa

Baowkd drdivpo

0VdETePO didAvp
deikteg

TEXQUETPO

oeido

0&wo o&eidio

Baoukod o&eidro
enappotepifov o&eidlo
ANUKY avTidpoon
dotnpnon g pateg
evepYEG GLYKPOVGELG

O=EA - BAZEIZ - O=EIAIA - AAATA

TaOTNTO OVTIOPAONG
eEmBepun avtidpaon
&vo60epun avtidpaon
amddoor avTidpaong
o&edoavaywmyn
peTabeTIKN ovTidopoon
eEovdetépmon

0&wn Ppoxn
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Epomosic - Aoknosig - Hpofifqpata

Epotmioceaic Eravainyng

1.

10.
11.
12.
13.
14.

15.
16.

17.

Tt etvan 0&D ko Tt Bdon cvpeova pe ) Bewpia tov Arrhenius;
Noa avoaepépete Tt eivar 0Evog Kot Tt BacTKOG YOPOKTIPOGC.

[d¢ cvpPoriletat yevikd éva o&D pia Paon kot évo 0&eidio;
T etvon ta 0&gidia; [ cvpPoriletan £va 0&eidio;

[Moteg ovoieg Aéyovtar nhektporvteg; [loteg katnyopieg evdoemv ovijKouv 6ToVG
NAEKTPOADTEG;

Tt etvan n nAektpdivon; Ti mapdystor katd TV NAEKTpOALOT VO LOUTIKOD
Swdvpatog o&gog; T mopdyetatl KaTd TNV NAEKTPOALGT VOGS VOUTIKOD dLOAV-
pazog Paong;

Tt ovopdletar e€ovdetépwon; [loto givar To ynpKd eavopevo Tov copfaivet
Katd v e£oVdeTépmor evog 0EE0G amd o fdon;

T etvon deikteg; No avagépete pepucég ovsieg mov etvar 1 mepiéyouvv deiktes.
T1 exppdlel n 1oydg evog NAEKTPOALTY;

T1 elvan dhog; No ddGETE TO YEVIKO TOTO EVOG GANTOC.

T1 etvon ynukn avtidpaon;

[Tote pia avtidpoaon yapaxtmpiletal EmOepun kot woTe Evo00epun;

Noa dtatvndoete To vopo dratipnong g Lalos.

o) Tt pag deiyver n taydTNTO HLog avtidpaong;

B) Tt givar opoyevig ovtidpaon;

[og propodpe va 0EAGOLLLE TNV TOXVTNTO HLOG AVTIOPAONC;

No ovaQépeTe TPEIG TPOTOVG LLE TOVG OTOT0VG UTOPOVUE VO AVENGOVUE TNV
o000 LG OVTIOpaoTC.

[otec avtidpdoeig yapaxtmpilovrat:
o) 0EELB0AVOYDYIKEG

B) netabeticég

v) ovvbeong

d) amoovvbeong

€) AANG AVTIKOTACTOOoTG

6T) STANG AVTIKOTAOTOOTG

) eEovdetépmwong

Noa ddoete and Evo mapddetypo o€ Kabe mepintwon.
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Aocxnoeig - lipofapata
a. O&éa - Baoeig - O&eida - Alata

18.

19.

20.

21.

22.

23.

24.

Noa yplwyete 115 OVOLAGIEG TOV YNKOV OVGIDV TOV TEPLEYOVTOL GTA TOPUKATO
COUOTA

1. aomipivn 2. avtid&va yamio 3. tuboflo

4. Aepodvia 5. &lor 6. coca —cola.

ITowog gtvar o ynpkdg tHmog:
1. kovoTikn Totdoa 2. Burptoit 3. axovapdpte
4. KOVGTIKN 6000 5. c6da 6. acPeotorbog

Noa yapoktnpicere T TOpAKATO TPOTAGELS pe X av glval cwotég N pe A av
glvat AavBaopévec.

a. Ta 0&€a eivar vOpoyOVOLYEG EVDGELS.

B. Ot Baoerg elvat 0Euyovodyeg EVOGELS.

v. KdBe évoon mov mepiéyet vdpoydvo givar 0&0.

8. H appwvio (NH,) etvor tpirpoticd 0&d.

€. Ta vdpo&eidia Tov 61dNPOVL gival TOATPOTIKES BACELS.

o1. To vitpid 0&p givat SimpmTikd 0&D.

Noa yapoktnpicere T TapAKATO TPOTAGES pe X av glval cwotég N pe A av
glvar AavBaopévec.
a. H évwon H,SO, eivatr o&v, yioti Staddetol oto vepo.

B. H évwon HNO, givar 0&0, yiati To vdatikd tng StiAvpo mepleyet H.
v. H évoon NaOH eivou Béon, yiori To vdatikd g didAvpa tepiéyet OH .
9. H évoon Ca(OH), etvan Baon, yiati mepiéyet uétaddo.

&. H évoon H,PO, eivar 0&v, yioti petaBdiret 1o ypdpo evog dtardportoc.

No GUUTANPOGCETE TIG TAPUKAT® TPOTAGELS:
a. Oho ta 0&€a £xouv pia oglpd KOVAV 1IG10THTOVY TOL OVOUALoVTaL .............
............ KO TOV OQEIAOVTOL OTO .vvvvnies eneeiienenenes

B. OAeg ot Baoel Exovv pia oelpd KOOV 1310THTOV TOL OVORALoVTaL .........
............. KOl TOV OQEIAOVTOLOTO ..vveves e

Na ypéwete TOVG ¥ KoVg THTOVG TOV TOPAKAT® EVOGEDV:

1. vitpikd 0&L 2. vdpo&eidio Tov acPectiov 3. pmcPopKd 0&H 4. VOpoLeidio
Tov owdnpov (III) 5. vdpoyrdplo 6. Beukd 0&L 7. VIpPo&eidio Tov yarkov (I)
8. YAopd 0EH 9. vdpoeidio Tov yevdapyvpov 10. vOpdBelo 11. vipoLeidio
Tov KaAiov 12.vdpo&eidio Tov apytiiov.

[dg pmopeite vo dramotmoete e T Porfeia oG amAng TEWPAUATIKNS SATOENG
TNV AyOYOTNTA TOV SLOADUATOG EVOC NAEKTPOADTN;

O=EA - BAZEIZ - O=EIAIA - AAATA 113



25.

* 26.

27.

28.

29.

30.

No S10AEEETE TIG COOTEG AMAVTIOELG OTIG TAPUKAT® TPOTACELG:

1. Me nAekTpdAnoT| TV VOATIKAY SLHAVUAT®V TOV 0EEMV TapdyeTat oty Kabodo:
0. a€PLo VOPOYOVO

B. aépro o&vydvo

Y. 10VT0, VOPOYOVOL

3. éva aép1o mov EapTdTot omd o 0EH

€. Kavéva aéplo.

2. Me nAekTpOAVoT TV VIUTIKOV SHAVULATOV TmV BAce®v mapdyeTot 6TV Gvodo:
a. aépto almto

B. aépto o&vydvo

Y. 10vT0, HETGALOV

3. 10vta vopoeidiov

€. Kavéva aéplo.

Onaog éxovpe avapépet, 10 0o 050 (CH,COOH) kot to vdpo&eidio tov vatpiov
(NaOH) eivan ovoieg evdidivteg oto vepd. Tpio mompla A, B ko I’ mepiéyovv
Eexmplotd £va dtdAvpa 0Euov 0&€og (GypwLo), Eva dtdAvpa vdpo&eldion Tov
vatpiov (Gypmpo) Kol 0TocTAYLEVO VEPD, Y®PIG va yvmpilovpie Tt TepLE et
70 kGBe ToTpL. Me To10 amdd meipopo o SUMIGTOGOLLLE TO TEPLEYOLEVO TOV
K6 Totnplov;

Mo cvpmepdopaTo TPOKHTTOVY Y10 TO. TOPAKATH® SLHAVLOTO TOL PpickovTat
oe Beppokpaoia 25°C;

a. 7o pH evog dtahvpatog A givar pkpdtepo amod 1o 7.

B. To pH evog dwoivpatog B eivan peyodvtepo and 1o 7.

T mpénet va TpocBicovpe avtiotorya ota dtudvpata A Kot B dote avtd va
yivouv ovdétepa;

Na meprypdyete 00 TPOTOVG LLe TOVS OTOI0VG UITOPOVLLE VO, TPOGILOPICOVLE
70 pH &vog droddpatog. Iowog and avtovg eivar axpiPng;

No cuUTANPOCETE TOV TOPUKATO TIVOKOL:

AIAAYMA Tyéon H' ko OH pH (6=25°C)

o&wo

Baociko

0VdETEPO

[Mow amd To TopakdTm dtoivpata givat 6Ewva, oo eival factkd Kot ot etvot

ovdétepa;

1. Bpoxn 2. acPeotdvepo 3. vepd BdAaccog
4. alpo 5. amooTayHéEVO VEPO 6. Eldr

7. c6da 8. yopdc Aepovion 9. Coca-Cola.
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31.

32.

33.

* 34,

3s.

* 36.

Noa cUVOLACETE TOL YPAUUATA LE TOVS APIBLOVG:

Avddopo pH dwidpatog
1. vdpoyrwpikd o0& a. 13
v3po&eidio Tov KaAiov B.7
3. amootaypévo vepd v.0

No GUVOLACETE TO YPAUUATA LE TOVS apBUOVG:

Ao pH Swddparog
1. apotd ddAvpa NaOH a. 1
2. mokvo dwivpa HC1 B.7
3. apowd ddAvpa HCI v. 6
4. ddivpa NaCl 6.13
5. mokvo duivpa KOH €8
Noa yopoktnpicere TIC TAPOKATO TPOTAGELS (e X oV Elvol COOTES 1| e A av
glvan AavBaopévec.
a. Meta&d dvo dodvpdtov oféwv, Teplocdtepo 6Evo etvat ekeivo mov €xet
T0 pKpotepo pH.

B. Meta&o dvo dwwdvpdtov Bdcemv, teptocdtepo Pactkd eivar exetvo Tov £xet
70 pKkpoOTEPO pH.

v. Atdhiopa HCl éxet pH = 9.

5. Audwpa NaOH éyer pH = 14.

‘Eva dtidopa A mov mepiéyet HCI (vdpoyhmptd o&v), £xet 0mwg yvopilovpe 65vn

YEVON, LETATPETEL GE KOKKLVO TO UTAE BApjto ToL NAloTpomion Kot avTdpd e

Na glevBepdvovtag aépto vdpoyovo. Eva didivpa B vopoeidiov tov vatpiov,

NaOH (to yvootd pog tuboflo), efvat kavotikd, petatpénel o€ UTAE TO KOKKIVO

Béppo Tov nAtotpomiov kat katd v nAekTpoAvon elevBepdvel aépto o&uyovo.

a) ITov ogpeirovral ot Tapandvem WioTTeg TV dteAvpdtov A Ko B;

B) Na avaeépete dvo dtaAdpota Tov va £xouv Tig 1d1dtnTeg Tov A Kot 500
Stddpota Tov va £xouV Tig 1ot TEG ToL B.

v) Av ta Stohdpata A kot B avapyBobdv pe tétown avaroyio, dote petd myv
avtidopaon to TeAkd Stdivpa vo pnv aAAGLEL To XpdpLa TOV dEIKTH TOL NAl0-
tpomiov, T0te oo Ba lvan To pH tov tehkov dadvpatog (6 = 25°C);

No couTANpOCETE TIG TPOTACELS:

a. O&wa Aéyovtar To o&eidua .......... .

B. Baowd Aéyovton ta o&eidia ... . ... .

v. Erapeotepifovta Aéyovtar o o&eida ......... .

Noa tonobetnoete ot KEVE TOL TAPAKAT® TIVAKE TOVG LOPLAKOVS TOTOVS TV
evOoe®V oL Ha TPoKOYOoLV amd TNV ENidpacn Tov VPOl ota ofgldia:

SO N,O CaO Na, O
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* 37.

38.

39.

40.

41.

42.

43.

44.

45.

Noa tonobetoete 6T0 KEVA TOL TOPUKATO TIVOKO TOVG LOPLOKODS TOTTOVS TV
avLIPLITAV TV avTicTolY OV 0&E@V N fdoemv:

H.PO H SO

3 4 2 3

KOH AI(OH),

Noa ypayeTe TOLG YNUIKOVS TOTOVS TOV TAPUKATO EVOGEMV:

1. o&gidto tov Kaiiov, 2. 810&€id10 Tov avOpaxa, 3. o&eidto tov cdnpov (I11),
4. tpro&eidio tov Beiov, 5. 0&eidto tov apyiriov, 6. 0&eidto tov yoikov (1), 7.
povo&eidto Tov avipaka, 8. 0£€idio Tov Yevdapydpov.

Noa ypayeTe TOLG YNUIKOVS TOTOVS TOV TAPUKAT® EVOGEMV:
1. d16lwTo Tpro&eidio, 2. vatpio o&eidio, 3. Beio d10&eidio, 4. Sialmto mevtolei-
d10, 5. oidnpo(Il) o&eidio.

No meptypdyete HEC® IO ATANG TEWPOUATIKNG O1ATAENG TN UIKPT] Ay @Y LOTITO
€vOc a60evoig 0EE0G KL TN HEYAAN aymyoTTO, EVOC 16YVPOD 0EEDG.

No avoaeépete 600 1oxvpa Kot 000 acbevn o&éa Tov yvmpilete and v kabn-
pepvn Lom. Na avaeépete emiong pia woyvpn faon kot pio acBevi Bdorn mov
yvopilete omd v Kobnuepiviy Lon.

No GUUTANPDOGCETE TIG TPOTUCELS:
a. 'Evog nAekTpoAdTng €ivat 16YVPOG OTOV ...vvvvnvnnens

B. Evag nhektpoldtng eivat ac0evAG OTOV ...vvvvenveneen,

Noa cvvdvdoete Tovg aplBpovg TG TPOTNG GTNANG LE TO. YPAppaTo. TG devTEPNC:

1. ToAvmpmTiKd 0ED A.HC1

2. dmpTIK fdomn B. M(OH),
3. povompmtikd 0&v I HA

4. TpmpoTIKd 0£0 A. Ca(OH),
5. moAvmpwTiky Pdon E. H,PO,
6. povompmtiky Pdon Z NaOH

Na ypayete Toug ynHLKOVG TOTOVS TOV TAPAKAT® evdoemv: 1. Bsukd apyilio,
2. avBpaKKOS WELAAPYLPOGS, 3. VTOYA®PLOIEG VATPLO, 4. BE100Y0 appdvo, 5.
Bpopiovyo kaito, 6. poceopikd acPéotio, 7. vitpkdg cidnpog (IID), 8. yAmpt-
0006 york6s (1), 9. 6&wo pwcpopkd Bapio, 10. wdodyog vopapyvpog (1),
11. kvaviovyog apyvpog.

No OVOULACETE TIG TUPOKAT® EVOGELS:

1. CaCO,, 2. Ba(OH),, 3. FeCl,, 4. H,PO,, 5. Fe(OH),, 6. ALS,, 7.(NH,),PO,,
8.KCN, 9. HBr, 10.N,0,, 11. HNO,, 12.H,SO,, 13. Al(OH),, 14. Fe,(SO,),,
15.80,, 16.NaOH, 17. CuOH, 18. ZnO, 19. CO,, 20. H,S.
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* 46.

47.

Noa ypdwete To ynpiko tomo (Loplakd) Kot TV ovouacio:
o) VoG TP mTIKOD 0EVYOVODYOV 0&E0G

B) evog povompTikov pn 0&uyovovyov 0E£0G

v) evdg 0&uyovovyov dAaTog

d) (oG tpurpmTikng Pdong

€) evog un o&uyovohyov GAuTog

67T) £vOG 0EVYOVOYOL GANTOG TOV OUU®VIOV

No cuUTANPDOCETE TIG TAPAKAT® TPOTAGELS:

a. To 0&va 0EEIO0L T onvvvvniees e givor cvvibmg o&eidua ...........
Kot 6tav dtaAvbodv 6to vepo ........... HE 0VTO KO TOUPEYOVY TO ...vneenee

B. To factkd OEEWOO M vvvvvenees veeeiannn eivol cuvibmg oeidat ............
kot 0tov S1aAvBovY 6To VEPOD ........... UE OVTO KO TAPEYOVV TNV .......... .

v. Ta Ghota eivor 1OVTIKEG EVAGELG TTOV TEPIEYOVV OC KATLOV ........ Neveennnnn
.................... KOL MG OVIOV vevveeee M oeiiiiiet cevienieee eienannn

5. Ta GAata £x0VV MG YEVIKO TOTO MWAX omov +x glvat ......... TOV wovvenaene
Ko -y gtvat ......... TOU c.oeenenne

€. Ta 0&éa avtidpodyv pe Tig ......... KOL TTOPEYOVV ......... KOL.oonennee

oT. Apketd pétaila mov givat dSpacTIKOTEPA TOV ......... oVTIOPOLV UE TA S0~

Apota Tov ......... KoL TOPEYOVV GANG KOl AEPLO .........

P. Xnuixés avriopdoeig

48.

49.

50.

* S1.

Noa meprypayete T€66EPIG YNUKES AVTIOPAGELS OV YivovTol GTHV Kabnpepvr
pog Con.

No couUTANPOCETE TIG TPOTACELS:
a. Ké&Oe ynuin avtidpaon copforileron pe pic ......... .
B. Zmn ymun e&iowon dakpivovpe ... ......... OV GLVOEOVTAL HETOED TOVG

HE oot e .
Y. 210 TPAOTO PEALOG VIAPYOVY TA ...\ «..... .

5. Ohon etvat ..o.eenennnnnn.
€. ATOTELEGHOTIKES EVOL O1L KPOVOELG ... .........

Noa ddoete pio ohvioun TepLypopn TOL TPOTOL LE TOV OTOT0 UTOPEL VoL TPOLy-
poatomomBet pio ynukn avtidpaon.

Noa Bérete TOVG KATAAANAOVG GUVTEAEGTES OTIG TAPOKAT® AVTIOPAGELS:
a.S+ 0, —> SO,

B.Zn+ HCl — ZnCl, + H,

y.C+ FeO — Fe + CO,

3. Cl,+ KI = KCI +1,

€. Al+ HBr — AlBr, + H,
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52.

53.

54.

5S.

* 56.

* 57.

* 58.

No S1Kal0AOYGETE TIG TAPUKAT® TPOTACELS:

1. To pro ocamnilel wo ypryopa €€ amd to yoyeio.

2. To vrepo&eidio tov vdpoydvov (H,0,) dacratal o v3POYOVO Kol 0§VYOVO
TOPOVGIO TNG YMNUKNG OVGLOG KOTOAGGT).

3. To yuyeio evOg aVTOKIVIITOL GKOVPLALEL TO EVKOAN atd OTL Pt NAEKTPIKY
GUGKELN.

No cUUIANPDOGCETE TIG TPOTAGELS:
o. Apeidopoun AEyEToL M avTidPAGN ..vvv'nneenn..
B. H amddoom piag ovtidpaong deiyvet ............

No cuUTANPOCETE TIG TPOTACELS:
a. Amapoaitntn tpoimdBeon yo va yivel pio avtidpaon aming avTiKaTdoTaoNS

Na ypdyete:
o) To oOpPora 8 LETAMA®Y KOTA GEPE EAATTOUEVNG SPACTIKOTNTOG.

B) ta. cOpPora 5 apetdAl®v KOTA GEPA EAATTOUEVIG OPACTIKOTNTOG.

No copuaANpOGETE TIG AVTIOPACELS:
o) Na(s) + Cly(g) — ..., B) Al(s) + Br() — ...,

1) C(s) +O0,(8) = ..., 8)Ny(g) +Hyg) = ...,
) Hy(g) +1,(g) — ..., oT) HgO(s)N—? oo
¢ HCl(g) = ..., ) H,0,—....

Na copminpmdoete 656G amd TIg TOPAKATO AVTIOPAGELS LTOPOVY VO TPOLYLLOL-

tonomBovv:

1) Na(s) + HCl(ag) — ..., 2) Ag(s) + HCl(aq) — ...,
3)Ba(s) + Hl(ag) — ..., 4) Al(s) + HCl(ag) — ...,
5) Al(s) + FeBr,(aqg) — ..., 6) Ca(s) + AgNO,(aq) = ...,
7) Fe(s) + K;PO, (ag) —> ..., 8) Br,() +Kl(ag) — ...,

9) Cl(g) + Ally(ag) — ..., 10) S(s) + KCl(ag) — ...,
11) Zn(s) + H,0() — ..., 12) Mg(s) + H,O() = ...,
13) Ca(s) + H,0() — ..., 14) Ba(s) + H,0() — ...

No copnAnpmdcete 66€g amod TIG TOPAKAT® AVTIOPAGELG UTOPOVV VO TPOLYLLOL-
tonomBovv:

AgNO,(ag) +BaCl,(ag) — ..., NaNO,(aq) + KCl(ag) —> ...,

H,S0,(aq) + AlBr,(ag) —> ..., ZnCl,(ag)+NaOH(ag) = ...,
Pb(NO,),(aq) + Na,S(ag) —> ..., HNO,(aq)+ZnCl(ag) —> ...,
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Fe(NO,),(ag) + Ca(OH),(ag) — ...,  KNO,(ag)+CaBr,(aq) = ...,
NH,Cl(ag) + Ca(OH),(ag) — ..., CaSO,(aq) + HCl(ag) — ...,
Na,CO,(aq) + H,PO,(ag) — ....

* 59, No cOpnAnpOCETE TIC TUPAKATO 0vVTIOPACELS:
HNO,(aq) + Ca(OH),(ag) — ..., Zn(OH),(aq)+H,SO,(aq) — ...,
KOH(ag) + H,PO,(ag) —> ...,Fe(OH),(ag) + H,SO (aq) —> ...,
N,O, +NaOH(ag) — ...,P,0,+ Ca(OH),(ag) — ...,
CO,(g) + Al(OH),(ag) — ..., BaO + HCl(ag) — ...,
Fe,0, + HNO,(aq) — ..., ALLO,+H,SO,(aq) — ...,
NH,(ag) + H,SO (ag) — ...,NH,(aq) + HBr(ag) — ...,
CO,+ALO, = ..., P,O,+Na,O — ....

* 60. Noa couminpdoete Tig avTdpacelS:
SO, +H,0 —
N,0,+H,0 —
Na,0+H,0 —
MgO + H,0 —>
P,0,+H,0 —
Fe,0,+H,0 —

61. To SO, avtidpd pe SiAvpo KOH yoti:
a. 70 SO, ovTidpd pe OAeg TIg EVOOELG TTOL TEePLEyovy H
B. 6Aa ta 0&gidia avtidpodv pe Tig Phoeig
v. 0 SO, givar aépia Evoon
3. ta 6&va 0&eidta avTIdpovv pe Ta StoAvpoto Tov fdoemv

62. No katatdEete To TOPUKATO PHETAALD KATE OEIPA LEI@UEVNC dPUCTIKOTNTOG:
Fe, Ca, Cu, Al, Pb, Ag, Na, Hg.
1...2... 3...4...5...6...7... 8...

63. No KoTotdEeTe T0 TOUPUKAT® AUETOAAN KATE GEWPEG AVENUEVNG OPOCTIKOTNTAG:
CL,L,S,F,.
l...2...3... 4...

64. No tonobetoete og kAOe KeVO TOL 0KOAOLOOL TTIVOIKE TOVG TOTTOVG TV OAATOV
7ov Bo TPoKVYOLV amd TV avTidpacn Tov Kabe 0EEog mov TEPLEYETOL GTNV
KGOeTn GTAAN Ko TG EVOOTG OV TTEPLEYETAL OTNV OPLOVTIO GTIHAN.

Fe(OH), Na,O CaCoO, NH

2 3

H,S0,

HBr

H,PO,
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65.

66.

67.

* 68.

* 69.

* 70.

Na yapoktnpicere T1g TopoKaT® TPOTACELS e X av €ival GOOTEG 1 e A av
glvan AavBacpévec:

a. dtéAvpa vdpo&ediov Tov vatpiov 6To VEPO
B. d16Avpa Tevro&ediov tov aldTov 6TO VEPO
. d1dAvpa 0&g1diov Tov KaAiov 6T0 VEPO

3. d1dhvpa vipoyAmpiov 6To VEPO

Noa yapoktnpicere T1g TopoKaT® TPOTACELS e X av €ival GOOTEG 1) e A av
glvat AavBaopévec:

a. To. facikd o&eidia avtidpov pe Paoeig

B. Ta 6&wa 0&eidia avTdpovv pe Bacelg

v. ta emappotepilovra ofeidia avtidpoiv gite e o&éa eite pe Paoelg

5. Ol T GATO TEPLEYOVY UETAAAIKO KOTIOV

€. TO VOPOYAWPIKO 0EL aVTIOPE e OAa T LETOALA Kal EAEVOEPOVETOL LIPOYOVO

Noa yopaktnpicete TIg TOPAKATO TPOTAGELS e X av elval GMOTEG Kot e A av
glvan AavBacpévec:

a. 70 Na avtidpd pe to vepo ko diver Béon rot aéplo H,

B. 0o Mg avtidpd pe Toug vpatpovg kat divet 0&gidio Tov payvnoiov kat H,

Y. Y va TpaypoatoronOei pio avtidpaon dSumAng avrikatdotaong 0o Tpémet va
TOPAYETOL OTOGONTOTE AEPLO. EVAOOT)

3. 0 Ag avtidpa pe vipoyrmpikd 08 kar exddetol aéplo H,

Noa yopoktnpicete TIg TOPUKAT® TPOTACELS PE X oV €ivol GOOTES 1 e A av

glvor AavOacUEVES KO VO, TEKUNPLOGETE TIG OAVTIOELS GOGC.

. n avtidpoon: Zn(s) + 2HCl(ag) —> ZnCl,(aq) + H,(g) eivon petadetikn

B. M avtidpaon: CaCO,(s) —> CaO(s) + CO,(g) eivou petabetikn

. navtidpaon: H,(g) + Cl,(g) — 2HCl(g) eivor o&erdoavoymykn

3. n avtidpaon: Cu(OH),(aq) + H,80,(aq) —> CuSO,(aq) + 2H,0(1) eivan
0&e1000VaYMYIKT|

No cuUTANPDOCETE TIG TAPAKAT® YNUKES EELGMCELG TOLOTIKA KOl TOGOTIKAL:
o. HC1+K,CO; = ...+ CO, + ...

B.FeS+.... = H,S+FeBr,

y.NaOH +.... = Na,SO, +H,0

0. K+H,0 = ... +....

No cuUTANPOCETE TIG TAPAKAT® YNUKES EELGMOELG TOLOTIKA KOl TOGOTIKAL:
o.....+H,0 = H,PO,

B.....+H,0 —> Fe(OH),

Y. ... TH,O —> NaOH +....

€. HgO — ...+ ...
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* 71.

72.

* 73.

74.

75.

* 76.

77.

* 178.

Noa ypawete 116 ynuikég EELOMOELS TV AVTIOPACEDY OO TIG OTOIES TapdyovTot
T GAOTOL

1. yYAwprovyog cidnpog (1)

2. Beukod vatplo

3. @OoEOPIKO KAAL0

4. vitpucdg yarkog (11)

and v e£0VOeTEPMOT TOL KATAAANAOV Bacikob 0&E1diov (e To KaTtdAAnio 0&D.

Noa ypayete Tig yNpKéG eEICMOEIS TOV YNUKOV OVTIOPACEDV Od TIG OTOIES
mpokvrTovy ta. dhoto: CaBr,, Na,PO,, AI(NO,), and tv e&ovdetépwon tov
KaTdAAN AoV 0&E0G e TNV KOTAAANAN Bdon.

No avapépete d00 TAPAdELYHATA ¥NUKOV 0VTIOPAGEDY EE0VOETEPOONG KOTA
T1G 0T01EC BEV EXOVLIE TOPAYDYT VEPOD.

Katd v enidpacn okovng payvnoiov og opaid vdatikd didivpa vdpoyrmpiov:
a. Aev Ba yivel ynukn avtidpaon.

B. Oa yiver ynpkn avtidpacn ov Oeppdvovile o dStGAvpa.

Y. Oa yivel onwodnTote MUK avTidpaoct).

5. Ba yivel ynukn avtidpaon av to dtdAvpe Tov VipoyAwpiov yivel TUKVOTEPO.
No 01T10 0y GETE T GMOTH amdvTNoN.

Kata mv avéueidn siahdpatog AgNO, pe didivpe HBr Oa yiver ynuikn ovi-
dpaon yati:

o. TOPAYETAL 0EPLO

B. Ta. dhoTo ovTIOPOVY TAVTOTE LIE T 0EEN

y. katafubilerat ilnpa

4. elvan petafetikn avtidpaon

Noa attiodoynoete ™ 6T amdvTnon.

No ypaweTe TIC YNIUKES AVTIOPAGELS TTOV 001 YOUV GTNV TOPOCKEVT| TOV AAGTMV
Ag,S0, ka1 Ca,(PO,), e avtidpdvta copato:

o) 0&V Ko Péon

B) Baon kot 6Ewvo oEeidio

v) 0&0 ka1 Pacikd o&eidio

8) Pacikd 0&eidio kat 6&vo o&gidio

[Mowa givat ta Tpoidvta ™G avtidpaong evog 0&€og:
a) pe Baon, B) pe Pactkd o&eidro, v) pe pETaAro Kat d) pe GAag.
Me moteg mpoimoféceig avtidpd £va 0&o e Evo HETOALO 1 [ £va AAaG;

Ye amooToyHEVO VEPO TPOGHETOVUE i GTOYOVO SoADLATOG PotvolopOULEIvIG

K0l 0T1) GLUVEXELD TPOGHETOVLE £val PIKPO KOUULATL VATPLO.

o) Na meprypdyete 600 @avopeva Tov Bo TopotnpioeTe LETA TV TPOSOHNKN
TOV VaTPiov.

B) Na ypawete pia ynpikn eElocmon mov teptypdest £va and to QavOLEVO TOV
TAPATIPTCATE.
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*79.

80.

* 81.

*% 82,

Ze ka0e éva amd T doyeia A, B kor I' mepiéyovron ta Stardpote H,SO,, HCI ko
NaCl, yopig va yvopilovpe oo ynukn Evoon TepE Tl 6To Kabe doyeio. Xe
K60 doyeio mpocBEétovpie pkpn mosodTNTO PETOAAIKOV PBapiov. [Tapatnpovdpe
ot1 070 doyeio A exhveTat aéplo. Lto doyeio B dev maparnpodyle kapio oAlayn,
evd o610 doyeio I' kataPubiletar itnpa evd Tavtdypova ekAvetat aépto. Na
e€nynoete dlvovtag ToTOYPOVE Kot TIG YNUIKEG EEICDOELS TOV PALVOUEVOV,
OO0 NTOV TO GLYKEKPLUEVO TTEPLEYOLEVO TOV KAOe doyeiov TtpLv omd TNV mPo-
oOnkm tov Papiov.

Y acBevi) Tov Ppébnie va TAoYEL 0O VIEPEKKPLON YASTPLKOV VYPOD O YLOTPOg
ovvéooe Oepaneia pe yomdaxio ALUDROX 1o onoia mepiéyovy Mg(OH), xon
Al(OH),, evd Tov amaydpevoe vo maipver acmpivn. Iog dikaroroyeite v
TPIKT GLUUPOVAR;

Ye kaBe éva and to doyeio A, B ko I' mepiéyetat £va omd to Topakdto: StdAvpo
aompivng, otdAvpa oo yordkt ALUDROX kot puctoAoyikodg opog (didAvpa
NaCl 0,9% w/v). [1dg Ba S10meTOCOVLE TO TEPIEXOUEVO TOV KiBE doyeiov;

e évoL yMIIKO EPYACTIHPLO VITAPYOLV TPio 0)ElD KATAGKEVAGUEVA OO YUAKO
Kot dVo doyeia Kotookevacuéve omd apyilo. ta doyeia avtd BEAovpe va
amoBnKeboOLE Yo LEYOAO YPOVIKO SLAGTNI, X0pig va aAlotwBolv, Ta -
POKAT®O SLoAVpOTA:

1. Bguiov cidnpov (II): FeSO,

2. yhmplovyov kokiov: KC1

3. Bguxov poyvnoiov: MgSO,

4. virpucod yevdapyvpov: Zn(NO,),

5. vdpoyrwpikov o&éog: HCI

Ye 11 gidovg doyeio mpémetl va, amodnkevTel To KAOE dtdhvpa;
No attioloynoeTe TV OTAVINGT GOG.

Aivetal ) MAEKTPOYNUIKY GEPE TOV OTOYEIDV:

K, Na, Mg, Al, Zn, H,, Cu, Hg.
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ApaotnproTnro

O&éa -Baoseig -Agikreg

Ta 0éa etvar ovoieg mov Erovv éva Kotvd cuvoro Wiottwv. Ot facels
(YVooTéC Ko 60V alkdiia) eival GALEG OVOIES e O1OUPOPETIKES 1O1OTNTEC.
Me 10 TopaKAT® TEPALOTO TOV XPNCLLOTOOVV ATAES OVGIEG KTOV GTL-
TIOV» UTOPEITE VO SIEPEVVNOETE KATOLEG OO TIG 1O10TNTEG 0WTES. Emiong,
pmopeite va katovonoete v KAipaka tov pH mov xpnoiorotohv ot
AMHKOL Y10 va TEPTYpAYOVY TIG 0LGIEG AVTEC.

H mo evivnooiokn wi0mro tov o&énv — fdcemv givarl 6T1 aAldlovv
TO YPOUO TOV FEIKTOV. XTO TEPALLO TOV TEPLYPAPETAL, GOV dEIKTNG Oat
YPNOLOTOINOEL TO EKYOMGLO A0 £VOL KOVO AAYAVIKO, TO KOKKIVO Ad)0-
vo. 10 Tp®OTO o Bo TapacoKevaceTe TO ekyVAIoH 0vTd. KoPete o
Adyovo o€ Koppdtio Likovg epimov 2,5 cm Kot maipvete amd avtd 6vo
kovmeg (mepimov 500 mL). Ta tomobeteite o€ £va blender pe éva motnpt
vepo (250 mL) ko T katepydleote doTE va yivel Evag moAtoc. Ambeite
He éva KOoOKIVO Kot To dtdnpa Ba givot to dtdAvpo Tov deiktn.

[Mapakdtm divovtol To ¥pOUATO TOV TOIPVEL 0 «OEIKTNGY AVTOG GE O1di-

Qopeg Téc pH.

pH 2 4 6 8 10 12
XpOuo pmhe—
EKYVAICHO-| KOKKIVO |TOPTOKOAL|  1DdEg umhe , TPAUCIVO
Toc npaowvo

Noa gAéyEete topa pe T fondeta Tov «deiktny oag TNV Katd TPOocEyyion,
Ty 7oV pH TV TopakdTo SIHAVUATOY TOV VTAPYOLY YOP® GOC, OTMC:
EVOL, AeUOVL, OKLOKO VYPO KOOAPIGHOD TEOOV, SIGAVUIO GOONC LLOLYEL-
PIKNG, O1dAvpa {hyapng, COUTOLAV, OVTIOEIVA YATTLOL, OVOVKTIKE, YAAL
KAT. No Katoypayete TIG TOPOTNPNOELS GOG GTOV TOPUKATED TIVOKOL:

Yiwo | Xpopa deikt | pH Yo | Xpopo deiktn | pH
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ATavTNOEIS OTIS ACKI|GELS TOALOTANG EMAOYIG KAl

ocwoTov Labovg

20. A gtvau: v, 9, ot
X eivat: o, B, €
21. A etvot: a, d, €
> glvat: B,y
25. (1-0), (2-B)
27. To A givon 6&wvo,
to B givan faoiko.
210 A mpocOétovpe
Bdon kot 6to B 0&D.
31. (1-y), (2-0), (3-P)
32. (1-e), (2-0), (3-v), (4-P),
(5-9)
33. X givae: a, O
A glvau: B,y

43. (1-), (2-A), (3-A), (4-E),

(5-B), (6-2)
61. o
65. X eivot: a, O

A gtvan: B,y
66. X eivar: B,y

A glvat: o, 9, €
67. X elvar: o, B

A glvar: vy, &
68. X elvav: B, v

A glvo: o, &
74.y
75.v
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NMEPIEXOMENA

4.1 Baolkég €vvoleg  yia
TOUG XNMIKOUG UTTOAOYI-
OPOoUG: OXETIKH ATOMIKN
pada (atopikd BApog),

OXETIKI] HOpPIaKH pada

YXTOIXEIOMETPIA (1opias Bapog), mol,

apiBuog Avogadro,

YPOAMHOUOPIOKOG GYKOG
4.2 KoatooTaTiky — €&iowan
TWV agpiwv

4.3 Zuykévipwon OIaAUpa-
T0G - Apaiwan, avaueign
SIaAUpdTWY

4.4 ZTOIXEIOPETPIKOI UTTOAO-
ylouoi

EpwTtnioeig - MpoBAjuata

Ol ZTOXOI

210 TEAOG aUTAG TNG OIBOKTIKAG EVOTNTAG Ba TTPETTEl VO UTTOPEIG:

> Na opileIg T €ival OXETIKN aTOMIKA pHAla (aTOpIKS BAPOG) KAl TI GXETIKN HOPIAKA
Mala (Moplakd Bapog).

> Na avaAugig TNV £vvola Tou mol Kail Tou ypauPoUopIakoU OyKou, TTaipvovTag
oav Bdaon Tnv utéBeon Avogadro.

> Na utroAoyileig Tn pada, Tov 0yko agpiou (oe STP ouvBnkeg) i Tov apiBuod
popiwy, av yvwpileig Tov apiBud Twv mol piag kabapng ouaiag Kal avtioTpoga.

> Na dIaTUTTWVEIG TOUG VOUOUG Twv agpiwv. Na utroAoyileig éva atro Ta pueyédn
P, V, T, n miag aépiag kabapng ouaiag ) Yiyparog, av yvwpiceig Ta utréAoita
Tpia pey€On. Na utroloyilelg, péow TNG KATACTATIKAG £§i0wang TNV TTUKVOTNTA
1] TN OXETIKA Joplakn Jada evog agpiou.

> Na ek@pAleIg TN CUYKEVTPWOTN VOGS SIOAUPOTOG KAl va UTTOAOYICEIG TN TIUA
auTAg o’ éva didAupa, av yvwpilelg Tn pdda Tng diaAupévng ouaiag Kai Tov
OyKo Tou diaAUpaTog. Na uttoAoyiCelg Tn CUYKEVTPWOT EVOG BIOAUPATOS KATA
TNV apaiwon i TV avauign Tou pe AAAa diaAlpaTta (€@’ 6cov dev AauBavel
Xwpa avtidpaon YETAEU TOUG).

> Na ouvdEeig TIG TTOGOTNTEG TWV AVTIOPWVTWY HE QUTEG TWV TTPOIOVTWY,
KAvovTag avagopd atnv atopiki Bewpia Tou Dalton. Na utroAoyileig Tnv
TOCOTNTA VOGS AVTIOPWVTOG 1] TTPOIGVTOG, AV YVWPICEIG TNV TTOCOTNTA £VOG
AAAOU avTIOPWVTOG A TTPOIOVTOG (OTOIXEIOPETPIKOI UTTOAOYIGHOI).
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H mapaokeur tou Pbl, (kiTpivo
iCnua) pe avtidpaon Kl (dxpwpo
didAupa) pe Pb(NO,), (axpwpo
O1GdAupa) aTToTeAE pia xapa-
KTNPIOTIKA avTidpaon SITTARG
QavTIKATAOTAONG.

ZUPQWVA JE TN OTOIXEIOUETPIO
NG XNMIKNG €&iowaong pTropei
va uTToAoyIoTel N TToodTnTA
TOU IfiuaTog, av divovTal ol
TTOOOTNTEG, TWV AVTIOPUWVTWV
CWUATWV.
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XTOIXEIOMETPIA

Ewaymyn

X115 BeTikég emoTEG, dpa Kal ot ¥npeia, 1 «oAnBea petpiéta. Ti-
nota dg yiveTar amodekto av oe petpndet pe kamoto tpomo. Eneidn o€ 1o
Baokd avtikeipevo g ynueiog etvar n OAN, TpEmel va Labovpe Tmg ot
pmopet va petpnbet. Lto kepdroo avtd tpoceyyilovion 6vo tpdmot. O
évag etvou n pétpnon g palag, m, oo Toco TG HANG TOL TEPIEXETAL OTO
ovykekpipévo copa. Etot Ba yvopicovpe to Luyo kot to kg. Opmg, n vAn
petpiéton ko i’ dAko tpdmo, apov extog omd 1,5 kg Layapn vrapyovv
kot 11 pabntégn 36 avyd...

O 6ebtepOC aVTOHG TPOTOG EEKIVAL OTO TO YEYOVOG OTL 1) VAN €lvat
aovVEYNS, ONAOOY| Elvol TOAMATALGLO P0G OOUIKHS HOVAIaS €1TE VTN
elvar popto 1 v 1 dropo. Zvvenac, | VAN propel va petpndel kot cav
apOuode, N (N = number), c0TdV TV SOUIK®V pHovadwv. MdloTta, emedn
0 0p1OUO¢ avTdHg ival TEPAOTIOC - AOY® TNG amelpoeAdyiotng Lalog Twv
SOHIKAOV HOVAd®V - 16dyeTan 0 apduog Avogadro (N, ) cav 1 «nuikn
dmoexada 1 vioulivar. Kat’ enéktaom, opiletar wg mol n mocotnta Tng
ovoiag (7) n omola TEPLEYEL VAV OPIGHEVO aPLOIO COUATISIWV.

H obvdeon avtdv towv dvo tpdnwv pétpnong Ba e&nynoet kohd-
TEPOL TIG EVVOLEG TNG OYETIKNG OTOUIKNG KO LOPIOKNS HALOS (1] aTOULKOD
Ka1 poplaxov fapovg), mov givar 1 Ao TNG GTOLXEIOUETPIOG KOl T®V
OTOU(ELOUETPIKDV VTOAOYICUADV.

Enionc Ba d000pe Tg 0 ynptkdg TOTOG oG EVMONG Kol 1) X1 LHKN
elomon mapéyovv mAnpoopieg oyeTikd pe T pala Kot v TocoTnT
NG VANG TV COUAT®V OV LETEYOVV GTNV avTidpaot). Emedn, pdiiora,
01 TEPLOCOTEPESG OVTIOPAGELS YivovTal 6€ dloAdpaTa, potpaio Bo odnyn-
Bovpe oToV 0p1Gpd NG CLYKEVTP®AONG (€) TOV SIHADLATOG, TOV OTOTEAET
™ PAGIKN YNUIKY LOVASA TEPIEKTIKOTNTOGC.

X1evd Aowmov opiopévn avti 1 ouvOeTn EAANVIKY AEEN (oToiyeio +
HETPNGN) ONADVEL TN LEAETY| TV TOGOTHTOV OVTLOPOVIMV KOl TPOIOVIMV
LG YNIKNAG avtidopaong - e&icmong. OuolaoTikd auTd NTAV KoL TO 7O
onuavtiko frpa oty mopeio g ynpeiog, kabdg an’ avTv TPOoEKLYAV Ot
axpipéotateg avaroyiec palmv, COUP®VA LLE TIC OTTOIEG TO GTOTYEL KO O1
EVOGELS TOpAyovTaL 1] avTidpovv. OAn 1 vedtepn ynueio otnpiytnKe oto
dedopéva ovTd. ATavToEIS o€ TPOPANUATO OTTMC, TOGA g Log Prrapivng
ypeleTon NUEPNOLO O OPYOUVIGUOG 1 TTOLL EIVOIL 1] EV OLVALLEL TAPAYOYT
evog petaideiov og pétaido 1 moa eivon  {on oG umatopiog 1| Towo
etva n eKpNKTIKY IKavOTNTO pag pafdov duvapitidag, avayovtol TEMKE
0€ KOTO10VG GTOYEIOUETPIKOVS VTTOAOYIGLOVG.
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O¢epéNiog AiBog yia Toug Xn-
MIKOUG UTTOAOYIOUOUG OTTO-
TENEDE N aTOUIKA Bewpia Tou
Dalton n otoia o€ yevikég
YPOUUEG TTEPIYPAPETAI OTTO
TO TTOPATTAVW OXMHA.

* Eival 3 dwdekadeg auyd,
n=3kal

N =3 dwd.-12 auyd / dwd =
36 auyd

Kar’ avaloyia o 3 mol H,O
mepiExovtal 3 N, popia vepou.



4.1 Baowkég £Vvoreg Yo Tovg YKoV VITOAOYLIG ROV
OYETIKT] ATOMKY pala, oYeTIKI poprokn pala, mol,
apOpiog Avogadro, YpopLOpHopLOKOS 0YKOG

Yy eTIKT 0 TOMIKY pala - yetikn) poproxn palo

AT6 TOAD vopic, oxedOV AUESMS LETA TN SLATHTTOGT TNG OTOMIKNG Bempiog
tov Dalton (1803), kot yio peyddo ypovikd 146Tnpa, ot yNUtkol E5Tid-
oTNKaV 670 BEA TOL TPOGIOPIGUOV TNG HALOC TV ATOUMY KOl LOPimV.
To péyeboc BéPata Tov copatdiov avtodv eivar acOAANTTO pKpd pe
amotéAes Lo Vo kafioTaTol adVVOTOG 0 ATOAVTOG VITOAOYIGHOG TNG MAlag
T0VG. Q61660, OVTO TOL MTAY dVVATO VA Yivel, Kot £ytve pe T Ponbela
TOV TOCOTIKOV OVAAVGEDY KaOopOY 0Vo10V, NTav 1) GOYKPIon TG Halog
TOV ATOUMOV KOl TOV HOpioV pe pio cuYKEKPEVT povada nalag. Avt
etvae ) aTropikn povado palog:

> Arouixn povaoo. palos (amu) opiletor wg to 1/12 e nalag tov otouo

700 avlpaxa -12 (IZC).

Na onueimdei 6t1 0 "2C givou ekeivo o 166T0MO TOV vBpaxa wov £xet 6
TPpOTOHVIA Ko 6 VETpOVIA GTOV TVPT VA TOV. LG €K TOVTOV, i ATOULKTY|
povada palag vworoyiCetan 6Tt etvan ion pe 1,66 10 g.

Yyetikn atopukn pace (A4, 1 aropko papog (AB)

> Jyetikn) aTouikn walo. ) atouio Papog Aéyetar o opifuog mov oeiyvel
TOGES POPES EIVOL UEYALDTEPN N UALOL TOD ATOUOD TOV GTOLYELOD OTTO TO
1/12 ¢ padog tov aropov tov avlpoxo. -12.
‘Etot howmdv, dtav Aépe 0tL ) oxetikn atopukn pnala tov o&uydvov eivat
16, evvoolpe 611 M pdlo Tov aTOHoV TOL 0ELYOVOL gival deKEEL POPES
peyaAvtepn and to 1/12 g palog tov atdpov 2c. Andodn, 4. O = 16.
No TapatnprGOVLE OTL 01 GYETIKES ATOKES LAles etvor kabapoi apiBpol
exppoopéveg oe amu. 'Etot, av 0&hovpe vo vmoloyicovpe v amdivtn
OoTOMKN HAla apKel vo TOAAATAOGIACOVLE T CYETIKY OTOMKT HLalo e
101,66 107 g .

TéAOG, LEAETOVTOG TOV TIVOKO TV GYETIKMOV OTOHKAOV Hol®dV 6TO
TOPAPTNLO TOL PIPAiov, UTOPOVLE VO TOPATTPT|GOVLLE, TMG TOAAA GTOL-
xelo €xovv dekadicés Tipéc A avti yio axépaieg mov Ho mepiuévope pe
Baon Tov oplopd TNG GYETIKNG ATOUIKNG HALOS. XTIG TEPUTTAOCELS AVTEC,
01 TIHEG TOV TIVOKO AVAPEPOVTOL GTO HEGO OPO TMV CYETIKMOV OTOUKDV
oL@V TOV 160TOTOV, OTMG VTA ATAVTOVV GT GUOT).

Mopdosrypa 4.1

, . . . , 12
Av Beopnoovpe 011 0 PLoKOG vOpaxag amotedeiton amd 98,9% “C
13 . , . ,
kot 1,1% ~C, vo vmoloylotel 1 6XETIKN OTOUIKT] LAla TOL PLGIKOD
, . . 12~ EP
avOparo dexopevor 6t 10 4 T0v “C givan 12 ko to 4, tov ~C givon 13.
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* H oxetkr) atopik pala
(ATopIKG BApPOG) TIG TTI0 TTOA-
AeG @opég atnv EAANVIKA BI-
BAloypagia cupBoAileTal pe
AB. Z10 Trapdv BiRAio uloBe-
TeiTal N mpoéTaon Tng IUPAC
Kol oUpBOAICETal A .

* H oxeTikr) popiakr pada
(Mopiakd Bdpog) TIG IO
TTOAAEG PopéG oTnV EAANnVI-
K BiBAloypagia cupBoAile-
Tal ye MB. Z10 Tapov BiBAio
uloBeTeiTal n TPOTACN TNG
IUPAC kai aupoAicetar M.

* O 0pIop6G TNG ATOMIKNG
Movdadag Macag oe didgo-
PEG XPOVIKEG TTEPIGBOUG.

1 amu 1couTal :

- M€ TN PAda TOU EVOG ATOHOU
H (19°° aiwvag)

- pe 10 1/16 NG padag Tou
atépou Tou O (1904)

- pe 10 1/12 NG padag Tou
atépou Tou C (1961- orjpe-

pa)
-1,66 10% g
mméuou
. Ar = —12
1/12m ©

aATOPOU

* Mg TO QOOPOTOUETPO HA-
(oG pTTOPEl va TTpocdiopl-
oTei pe akpiBela n ocuoTacn
TWV 100TOTTWV G’ €va OTOI-
XEI0O OTN QUON, KABWG Kal ol
OXETIKEG OTOMIKEG PHACEG TWV
ICOTOTTWV.



AYZH

"Exovpe 6t n oyetikn atopkn pdlo tov puotkov avOpaka giva:
98,9
100

12 + L]
100

-13=12,011

Egoppoyn

O yaAkdg, Eva HETOALD YVOGTO 0d TOLG 0PYAioVG XPOVOLGS, XPTCULO-
Toleital 0T NAEKTPIKA KOAMIN, 0T Vopiopato kKA. Me dedopuévo
OTL 0 YOAKOG OTAVIA GTN GUOT LE TN LOPPT| OVO 1GOTOTMV ®Cu (og
10606TH 69,09%) Kot %Cu (og mocoo16 30,91%) va vmoloyiotel n
oYETIKN atopikn pala Tov pucikon Cu.

(63,55)

Xyetikn poprakn pate (M)  Mopuoxé Bapoc (MB)

> Yyeukn popiaxij uala 1 popiaxo fapog (M) ynukiic ovoiag Aéyetar o
op10UoS Tov Jeiy Vel TOGES POPES EIval ueyaldtepn n ualo Tov wopiov
TOV GTOLYEIOV N THG YNUIKNG Evawans amo to 1/12 ¢ ualag tov atouov
00 avBpaxa -12.

‘Eto1 Mowov dtav Aépe 611 o popaxo Bapog tov Heuxod o&éog (H,SO,)

etva 98, evvoovpe 6tim pala tov popiov Tov Beukov 0EEog eivar 98 popég

peyoAivtepn amod 1o 1/12 g pdlog Tov atdpov C.

To M umopei va vroroyiotel 0koAa pe Baon o HopLako TOmo, KOAOV-

O®VTOG TO TOPAKATO CKETTIKO:

a. To M_ ctoygiov 1600TaL HE TO YIVOUEVO TOV A EMi TNV OTOUKOTNTO.

Tov otoygiov. ILy. M\ =2-4 (=2-14=28

B. To M_ynuikng £&vwong 1600ToL He TO GOPOIGHUA TV YIVOUEVOV TOV

SEIKTAOV TV GTOLYEIMV GTO HOPLOKO TOTO TNG EVOOTG EML TOL AVTIGTOYOL

A, tovotoyeiov Iy M | =24 +1-4 (=2-1+1-32=34

Hoapdosrypo 4.2

No vroroyiotody ot oyetikég poproxég pales (M):
o. P, B. AL(SO,),
Atvovton: 4: P:31, Al :27, O:16, S:32.

AYEH
oM, =44 ,=4-31=124
B M,y 00 =2 Ay +3 (A g4 4,)=227+3(32+4-16) =342
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» XnUIKr ougia: oToIxeio f
XNMIKN évwon.

m Hopiou

. Mr: 712
1/12m C

arépou

* H £vvoia Tou M, emekTeive-
TQI KOI OTIG IOVTIKEG EVWOEIG,
Tap’ 6Ao TTOU O’ QUTEG Oev
UTTAPXOUV JOpIa.



E@appoyn

No Bpebodv ot oyetikég popraéc paleg (M):

a.Cl,, B.O,, y.CO,, 8. HNO,, £.Ca,(PO,),

Aivovton ovtipég 4 : CI: 35,5, 0: 16, C: 12, H: 1, N: 14, Ca: 40, P: 31.

To mol: povada mrocotTTOS OVGiOG 6TO S.1.
Onwg 0M avagépape, n VAN uropei vo petpndet gite pe fdon m palo
elte aplBpodvTog TIg Sopkég TG Lovadeg (dtopa, pHopla 1 1OVIQ), OTMG
axpimg oty Kabnueptvi pog {on UropovLEe va ayopalovpe TOPTOKAALN
elte pe 1o Loy gite pe ta koppdria.
Eivat yvootd 611 01 ynpikég avtdpaoelg yivovror peta&o popiomv
(M atop®v M 16vTeV) pe pio opiopévn avaioyio, Tpdypo Tov Kafiotd
avoykaio T HETPM O™ ToL aplfod TOV SOMK®OV GOUOTIOIMV Y10 TOVG
vroAoyopo0g pag (.. moco poplo H,O mapdyovrar amd v kavon 5
nopiov H,, cbueawvoa ue m ynuiky egicoon 2H, + 0, — H,0;)
Q061660, 0 APOUOG TOV SOUIKOV COUTIIIMV EIVAL ACTPOVOLIKOG.
"Etot, ot ynukoi 0dnynonkay ot xpron Uiog Lovddag tov ovoudaleton mol.

> To mol eivoi povada roootytas ovaiog oro A1ebvég XZoothua povadwv
(S.1.) ka1 opiletar w¢ N TOCOTNTA THS VANG TOL TEPIEYEL TOTES TTOLYEL-
WOEIS OVIOTNTESG 000G EIVOL 0 OPLOUOS TV ATOUMYV TOD DICPYOVY GE
12 g tov e

O apBpog TV atdpv Tov mepEyovtar oe 12 g tov C ovo paleton aprd-

nog Avogadro (N,) xarvroroyicOnke e meipapotikeég uebodovg kot pe
’ . ’ 23 ,

peyaan mpocéyyion icog pe 6,02:10°". Anladn,

N,=6,02 - 10°° mol”
Me avTég TIC OKEYELS KATOAYOULLE:
1 mol gival n ToooTNTA IAg ouciag TTou TrepiExel N, ovioTnTEG.

Me tov 6po ovTOTNTEG EVVOOVLE ATOLLA, LOPLOL, 1OVTO, NAEKTPOVI, OVYA
KA. 'Etot, €qovpe:

> Imol axopwv mepiéyer N, dropa.

> Imol popicwv mepiéyer N uopia.

> Imol 16viwyv mepiéyer N 16vra.

Yuvoyilovtog, WTopovE Vo TOVUE OTL O YNLUKOG ETVOTOE TO Mol yio T
LETPNOT) TOV SOMK®Y COUATIO®V (ATOH®V, HOPI®V, LOVI®V), OT®G aKpLpadg
0 éumopog emvonoe v vrovliva (0mdexada) yio, Tr LETPNOT TOV OVYDOV,
omov t Béon g vrovlivag (12) xatéyet o apBpog Avogadro(6,02- 10%).
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“Vodumis eguaaly di pas
nelle steve comelizions
di temperatura ¢ di
previons iontengona
lo stetio mumero di
molecole,
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O apiBuég Avogadro, 6TTwg
ETTEKPATNOE VO ATTOKAAEITAI
TTPOG Xdpn TOU dIdCNUOU
ITaAoU XnuIKOU, utToAoyioTn-
Ke a1Té TOoV AUaTpIaké Kaon-
ynt yupvaaciou Loschmidt.
H onuepiv akpiBng mipn
Tou apiBuou Avogadro, PETa
atré TTOAUGPIBUEG TTEIpapA-
TIKEG PETPNOEIG, OUPPWVH-
Bnke O eival 6,0252-10%.
ZuvnBwg OPWG XPNOIUOTIOI-
giTal yia arrAoUoTEUCN N TIKNA
6,02:10%. STV TTPayUATIKO-
TnTa B€Baia o1 dUo autoi OI-
a@épouv TTOAU peTagy Toug.
®avraoTeiTe av 1o VOUpE-
pPa  AUTA  QVTITTPOCWTTEUAV
OpaYMEG Kal N dlaPopda TOUG
poipaddtav  OTO  OGNUEPIVO
TANBUOoPS TNG yNng, O KaBé-
vag pag Ba ETTaipve TrEPITIOU
10 dioekaToppupIa BPAXMEG.
MNa va kataAdBere 10 pé-
yEB0G auTwv Twv apIBuwv
ag dwooupe éva GAAo TTa-
PAdEIyUA. 2KEPTEITE OTI KA-
TTol10G KEPOIoE OTO Aaxeio,
TN pépa Tou yevvnonke N,
OpaxMEG Kal amopdolle va
Ta {odéwel. Av oTrataAouce
1 OdioekaTtoupuplio Opx TO
OeuTePOAETITO TOTE TrEBaivVO-
vrag ota 90 Tou Ba gixe agn-
oel aBikto 10 99,999% TOU
apxlikou TTocou.

* O 6pog mol TpoépxeTal
até Tn Aativikr Aé€n moles
TTOU onpaivel cwpod aTo TTé-
TPEG, TOTTOBETNPEVEG YIa TNV
KOTAOKEUN Alevoppayiova.



Té\og, pe Baon tovg optopoHS TOV SMOUNE Y TIG OYETIKES ATOUIKES

KO GYETIKEG LOPLOKES LALES, UTOPOVUE VOL GUVOECOVLE TO LLOKPOGKO-

KA peyétn palo Kot 6yKo pe To PKPOKOGHO TV SOMK®MV COUATIOIMV

(Gropa, poptlo M 1OVTa ) 1 SLUPOPETIKA VAL YEQUPMDGOVUE TO TElpaLa. (TT.).

petpnoeig pe (uyo) pe t Bewpia (.y. atopkn Oempio)

> O ap1Quog Avogadro exppalel Tov apiOuo twv aTéumv 0ToL10VONTOo-
7€ OTOLYEIOD TTOV TEPIEYOVTOL TE UOLO TOTWY YPOLUOPIY OT0 EIVAL 1
oyetikn atoulkn pado tov. Aniaon,

1 mol atopwyv Tepiexel N, atoua Kai Guyicel A g

w.x. 1 mol atopwv O mepiéyet 6,02- 107 dropo kot QuyiCer 16 g (4, ,=16)

kot 1 mol atdpwv Fe nepiéyet 6,02 10% dropa kot QuyiCet 56g (4, .=56)

> O op10uds Avogadro ekppdlel Tov aplOuo twv popiwv otoiyeiov yn-
HIKNG EVOGNS TOV TEPIEYOVTAL GE UALO. TOTWV YPOUUOPIDY 0G0 EIval N
oyetiry popiloxy palo tovg. Etol, Eyovue:

1 mol popiwv Tepiexer N, pépia kai guyigel M. g

n.x. 1 mol popiwv N, mepiéyet 6,02:10” nopla ko QuyiCet 28 g (M= 28)
xar 1 mol popiov H,O mepiéyet 6,02-1 0~ uopto ko QuyiCer 18 g (M =18)

2XHMA 4.1 A6 apiotepd Trpog Ta degid ToodTnTeg 1 Mol atrod @ payeipikd aAdT
(NaCl), ¢axapn (C,,H,,0,,), avBpaka (C), XaAkoé (Cu).

Mopdosrypa 4.3

I[Toco QuyiCer to 1 dropo vdpoydvov; (4, ,=1)

AYXH

2OUQmVA LE TOV OpIGUO TOV mol:

N, Gtopa H C"Yi_go"v lg
1 dtopo m

apo

oatopov

m. =18 _|66.107g
N

0TOHOV
A
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* 0 6pog mol gival YEVIKOG Kal
EXEl EKTOTTIOEI TNV OpoAoyia
g-at (ypauuodTopo).

g-ion (Ypauuoiov).

1 mol H,O (18 g) ot ouykpI-
on pe 1 mol oivotrveUpaTog-
C,H,OH (46 g)

1 mol NaCl (58 g) o€ oUykpl-
on pe 1 mol CaCO, (100 g)



E@appo
Noa vroioyiotei ) pélo Tov atdpov Tov VépPaPYLPOL (A4
(3,32:10% @)

=200).

rHg

Hopaoerypa 4.4
160 CuyiCet to 1 popro tov Beuxov o&og (H,SO,);
Atvovtor ot tipéc 4 : H: 1, S:32, O:16.

AYZH

Mr =2-1+1-32+4-16 =98

H2S04

2Oppova e Tov 0plopd Tov mol

4 CouyiCouvv
N, ;,Lopwt i 98 g sl
1 Hopto My0pi00
Myopion = L =1,63-10 g
NA
Epappon

No vroroyiotei n pdla tov popiov g Layopng (C,H,,0,,).
Atvovtor ot tipéc 4 : C: 12, H: 1, O: 16.
(5,67-107 @)

I'pappopoproxdc oykog (V)

O Itaddc puokdg Avogadro datdimmaoe o 1811 v opdvoun vwoéeon (M

apy” N VOUo) otV TpoomdHeld Tov va gpunvevoet to vopo Gay-Lussac,

0 0T0{0G OVOPEPETOL OTNV AVAAOYIKL OYK®V TOL £XOLV TO aéPlo, OTOV

EVAOVOVTOL. ZOUPOVO. LE TNV VTOBECT aVTN:

> oot oykol oEpiwy 1§ oTu@V oTig i01eg ovVONKes Oepuokpoaiog Kol Tieons
TEPLEYOVY TOV 1010 0p1OUo popiwv. loyvel Kol T0 avtiorpopo, onloon
oot op1Guol puopiwv 1 aTumy mov fpickovia atig idies avvOnkes Oep-
HOKPOOIaGS KOl TIEOHS KOTOAGUSAVODY TOV 1010 OYKO.

Onog yvopifovpe, 1 mol ynukng ovsiog mepiéyetl otabepod apBuod popiov,

omoiog kaopiletar amd Tov apdud Avogadro (N,).

N,=6,02 - 10°° mol”

Me Baomn to mapomaveo 0ed0UEVE KATAANYOVLE 0TLTO 1 mol omolovdnmote

aepiov Katarapfavel Tov id1o dyko, 0 0moiog ovopdaleTot YPopLpOHopt-

KOG OYKOC.

> I'poupouopioxog oykog (V, ) agpiov ovoudietar o 6ykog mov Kotolau-
Paover to 1 mol avtod, oe opiouéves ovvOnkes Oepuokpoaociog kou wicong.
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Amedeo Avogadro (1776-
1856). ITaAég aplioTokpdTng.
21TToUda0e VOUIKA Kal €yi-
VE ONUOoIoG UTTAAANAOG. H
EVOOYOANGCN TOU WE TIG YUOI-
KEG ETTIOTAUEG ApXIOE UE OId-
Baopa katd TIG eAeUBepEg
WPEG TOU Kal TTapaKOAoUBN-
on PoBNUATWY QUAIKNG OTO
TTAVETTIGTHHIO. ApyoTepa
€yIve KaBNynTG o€ yuuva-
OI0 KOl €XOVTOG TTEPICOOTE-
po xpovo otn di1abeon Tou
OUVEXIOE TIG MEAETEG TOU.
BéBaia n éAAeIwn epyacTnpl-
QaKOU XWPEOU KOl TO YEVIKOTE-
po uTT6RaBpo Tou, GUVEBOAE
OTO Va apooiwbei ag Bewpn-
TIKEG UEAETEG, ATTOTEAWVTAG
iowg TOoV TTPWTO BEWPNTIKO
ETMOTANOVA TWV  QUOIKWV
emoTnUWy. To 1820 é€yive
KaBnynTig OTO TTAVETTIOTH-
Mo, KataAauBdvoviag Tnv
£€0pa TNG MABNUATIKAG @QUu-
OIKAG.

* H uméBeon Avogadro &e-
Kivnoe gav pia ummébeon n
oTroia ofuepa €xel 1IoXU VO-
pou (apxng). Me Bdaon autr
TNV utéBeon o Avogadro
aTrédEIEE VIO TTPWTN QOPd TN
O1a@opd PETALU TWV ATOUWY
KOl HOPIwV.

* Aépia: A, B, T,

1mol A > N, uoépia > V,
1mol B > N, uopia > V,
1mol ' => N, uopia > V.
apa V,=Vy=V.=...=V_

* O V_ avagéperal Kai gav
Moplakdg 6ykog 1 poAapi-
KOG OYKOG



Y& mpotumes ouvinkeg Tieong Ko Beppokpaocioc, STP, dniadn, oe Beppo-
* AméAuTtn Bepuokpacia, T

kpaocia 0 °C (i 273 K) ka1 wieon 1 atm (760mmHg), o ypappopoptokodg (K):
OyKog TV aepiov Ppédnke melpapotikd icog pe 22,4 L. T=06°C+273
Anhady, V. =224 L mol” oe STP ouverikeg

» 1atm = 760 mmHg

* O TpOTUTIEG OCUVONKEG
TTOAAEG @opéG otV EAANVI-
Kn BiBAIoypagia cupBoAico-
vral pe KX (Kavovikég Zuv-
ONKeQg).

ZXHMA 4.2 O ypappopopiakédg 6ykog (V, ) oe STP ouverikeg ival o dykog Twv 22,4 210 Tapdv BiBAio uloBeTei-
L 1rou kataAauBavel 1o KiTpivo KouTi. MNa alykpion Bafoupe Tn PuTrdAa. Tal 0 BIEBVWG KABIEPWHEVOG
oupBoAiou6g STP.
» STP ouvbrkeg (Standard
Temperature Pressure).

O mivaxog wov akolovbel cuvoyilel 6o avapépape Kot Oo pog eavel
wuitepa YPNOYLOG TNV EMIAVGT TOV TPOPANUAT®V TOL AKOAOLOOVV.

Ny Gropo «<—> 1mol atopov «—> A4, g

* 1 HEG® TOL POoPLaKoV THTOV

Na popo. <—— Imol popiov «<—> M, g
1 STP ko povo yio aépta
Vin=22,4L =22 400 mL

* Méow Tov PoploKoy TOTTOL LToAoyilovpe Tov aptdud Tmv mol atdpmv
OV TEPEXOVTOL GE GLYKEKPLUEVO ap1Od mol g ynkng ovsiog.
[Na wapdderypa, omd o popraxd tono tov eukod o&éog (H,SO,) £xovpe:

2 Groua H

ot0 1 popro HZSO4<1 dtopo S

4 dropa O

1

20yKpIon Tou GYKOU TTOU KO-

TaAapBavel 1mol agpiou He

2N, dtopa H —= 2 mol atopmv H (4 g) ue 1 mol oTepeol Cu

oto 1 mol H,SO, <E1NA (énop(x S —» 1 mol atépwv S E?:SQF)PKS:J \: er)?]ils Hg (201 g)
4N, Gropo O — 4 mol atépmv O =
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1o wapadeiyparta Tov akolovbovv cuoyetiovtot Ta pLeyéom:
1. ap1Bpog mol

2. pélo

3. apBpog popiov

4. 6yxog (LOVO Yo aEpia)

pog kaBapng ovsiag (otoryeiov 1 Evowong). MdAota pe faon v Tiun

ToV £VOG peyEBovg pmopovpe va vtoroyilovpie Ta vTOAoTo TPict.

Hopaoerypa 4.5

[Tosotnta vépodeiov (H,S) Cuyilel 170 g.

o [Toca mol etvon  tocOTNTO OLTY;

B. [T6c0o Oyko katarapfavel n mocdtrta avtr o€ STP cuvOnkes.

y. [loca popa H,S mepiéyoviar otnv tocotnta owtr;

Atvovto ot oyetikég atopkég palec 4 : H:1, S:32.

AYXZH

a. Onwg £yovue d¢€t, To 1 mol pog ynuikng Evoong 1 evog ototyeiov

Cuyilertooa g, 6om glvor 1 oXETIKN Loplokt| Lala TS ¥nUKng Evaong
N Tov otoyeiov. Emouévac,

, L molHS Qrite 344

n 170 g
N n=35mol H,S.
Mopatiipnon
O vrohoyiopdg o TOHG PUIopet va yivel KavovTag xpion TG oxEonG:
m
n=———
M. g/ mol

Omov 1 = 0 aplBNOGg TV mol ko m =1 nale ™G YNUIKNG 0LGTG.
21N CLYKEKPIUEVT TEPIMTOOT EYOVLLE:
m 170 g

M. g/mol 34 g/mol

My,s

B. To 1 mol aéprag ynuikng évoong katorapnpavel g yvooTov 0yKo

ImolH,S 224L |
5 mol V

V=112 L aepiov H,S

22,4 L oe STP. Enopévag,

y. Eniong yvopilovpe 61t 1 mol omotacdmote ynknig ovciog mepiéyet

N, nopo. Enopévac,

Lol HS _ Ny BOPIO o\ _ SN, uépua, Snhadh 5-6,02-10% pépre!

5 mol X
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Eg@appoyn

a. [1oca popo appwviag (NH,) mepiéyovtar og 1,12 L avtig og STP;
B. I[Toco Cuyilovv ta 1,8066 10 nopra NH,;

Aivovtar ot tipéc tov 4 - N: 14, H: 1.

(a. 005N, ,B. 51 g)

Onwg paivetol 6to Topddety o Tov akoAoLBEel, Lmopolue va vmoroyicovpe
T1G LALeg TV GTOLEIMV TOV TEPIEXOVTOL OE Ui EVOOT), AV LG dlveTarm
péla g évoongs. Kat avtiotpoea, va vrodoyicovpe tn pala piog Evo-
ong, av yvopifovpe TNV TocOTNTA EVOG A0 TO, GLGTATIKA TNG GTOTYEIM.

Iopdocrypa 4.6

Noa vroroyiotel Tdoa ypappudpio o&uyodvov tepiéyoviol o€ 16 g dio-
&ediov Tov Beiov (SO,).

Aivovtoi ot Tipég twv 4 1 S: 32, O: 16.
AYZH
M =1-32+2-16 = 64.

Apa.to 1 mol SO, Quyiler 64 g kor £xovpe Vv KotdTadn

o 64 g SO, 10 2-16 g
16 g m

2T

glvat o&uyovo.

apam,=38g.

E@appoyi

[T6ca dropa vépoyovov (H) mepiéyovar og 68 g vdpobeiov (H,S);
Aivovtot ot Tipég twv 4 1 S: 32, H: 1.

(4N,)

Téhog, divetar voderypatikd TPOPANUA [LE HiYHO OVGLDY, GTO 0010
{nreitar va Ppedei n ovotact| Tov. Edd o1 dyvootol exppdlovtal ov-
vBwg oe mol. Mg touvg ayvdotovg avtols Kat pe Pdon ta dedopéva
ToV TpoPAnuatog .y, g, L, popia kAm., dnovpyovue oot o 1060V
e€lomoemv, 6601 Kal 01 AyVOGCTOL.
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Hopdosrypa 4.7

Aépro piypo mepiéxet CO, kar SO,. To piypa owtd Quyiler 7,6 g, evod o
oyKog tov e STP cuvOnkeg givon 3,36 L.

a. [Toca mol kéBe aepiov mepiéyet To piypa;

B. o givau n pao tov CO, ot0 piypa;

Aivovtar ot tipég tov 4 1 C: 12, S: 32, O: 16.

AYZH

‘Ecto 6t 1o piypa mepiéxel x mol CO, kar y mol SO,. Zvvaptioel
TOV X K0 Y UTOPOVLLE VOL VTOAOYIGOVE TN HALo TOV PiyUaTOG Kot TOV

0YKO TOV.
lmolC02:44g 7 my =44z g
x mol m,
1mol SO, 64 ,
2=28 fim, =64y g
vy mol m,

Enedn opwg me, +mg, =7,6 g

éxovpe |44x + 64y =7,6| (1)
YVVOPTAGEL TOAL TOV X KO Y LITOPOVLLE VO VTTOAOYIGOVLE TOV OYKO TOL
ptypotog og STP.
1 mol CO 2241,
12=V’ N Vg, =224xL
X MO Co, 2

1 mol 802 _224L
v mol VSO2

Emopévme, yia 1o piyuo mov €xet dyko 3,36 L Ba 1oyvet

V... +V.. =336L
co, 'S0,

KO EYOVLLE: | 22,4x + 22,4y =3,36 | 2)

Avvovtog to cvotua tov (1) kot (2) Bpickovye:

x=0,1 ka1 y =0,05

Apa to piypa mepiéyet 0,1 mol CO,, dnradn 0,1- 44 g dnradn 4,4 g * g10 SI:
CO, ka1 0,05 mol SO,. R=8,314 JK" mol

Egoappoyi
Aépro piyuo amoteAeiton amd d10E€id10 Tov Beiov Ko VOPOOeLo. To

uiypa QoyiCet 13,2 g kon kataiapPavel 6yko 6,72 L og STP.
a. [Tooa mol amd kdbe aéplo TeEPLEYOVTIOL GTO UiylaL,;

B. ITow ivar  paa Tov Kabe cGuosTATIKOD TOL PiYHOTOC;
Aivovtor ot tipég twv 4 1 S: 32, 0: 16, H: 1.

(0.0,1-02P.64¢g-68g)
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4.2 Kataotatki) icmon Tov agpimv

H ocvumepipopd tov aepimv etval TEPIGGOTEPO OMAT Kol OLLOIOLOPOT| ATTO

TN GLUTEPLPOPA TV VYPDV KOl TOV GTEPEDV. € AVTIOEST [E TIC VYPES

KOl TIG OTEPEEG OVOIEG, OPIOGUEVEC PACTKEG 1O10TNTEC TOV aepimV ivan

aveEApTNTEG TNG YNUIKNG TOVG PVONG KOl LITOPOVV VoL TEPLYPAPOVV LUE

VOHOLG, OTTMG glva:

> 0 vouog Boyle: «o oykog (V) mov kataloufaver éva oépio givor avti-
oTPOPWS avaioyos e mieons (P) mov Eyel, ue v mpoindBeon ot o
op10uog twv mol (n) koi n Gepuoxrpaadio (T) Tov agpiov mopouévovy
otalepoy. Aniady, Epovue:

vouog Boyle PV =o0T100epd O1av 1, T oTOBEPG

2 oykol 1 6ykog 1/2 6ykou

2XHMA 4.3 Eikovikj TTapouaiaan Tou vouou Tou Boyle. O 6ykog Tou agpiou gival
avTiIoTPOPWG avaoyog Tng Trieong (e n, T aTtaBepd).

> 0 vouos Charles «o oyrxog (V) mov karodoufovel évo, aépio givar ova-
Loyog ¢ amoivtng Oepuorpaaiag (T), pe v npoimobeon oti 0 op1Ouog
v mol (n) kou n wicon (P) mopauévovy otabepdy. Anloon, Exovus:

Nouog Charles Vo T oétav n, P o1aBepd

2XHMA 4.4 Eikovikny rapouaciacn Tou vopou Tou Charles. O dykog Tou agpiou civai
avaAoyog Tng atréAuTng Bepuokpaciag (e n, P otabepd).
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R. Boyle (1627-1691)
IpAavE G XNUIKOG Kal PIAGTO-
@o¢. Hrav 1o 14° maidi piag
€UTTOPNG KOl IOXUPKG OIKOYEVEI-
ag. Katda mn didpkeia TG Cwng
TOU OTTEKTNOE TEPATTIA PAKN
KUPIWG OTTé TO TIPWTOTTOPIAKA
TOU TTEIPAUOTA OXETIKA UE TIG
1010TNTEG TWV aePiwv. To iAo
ToU «O ZKETTTIKIOTAG XNUIKOG»
€0eoe TIG BACEIG yIa TN META-
Baon amd Tnv aAxnueia oTn
MOoVTEpVa XNUEia.

C. Charles (1746-1823)
GANOG XNUIKOG TTACTYVWOTOG
OTa XPOVIQ TOU YIa Ta TIEIPAUOTO
TTOU €Kave Je PtraAovia. ‘Eva
XPOVO PETA TNV avakaGAuyn Tou
aEPOOTATOU OTTO TOUG 0OEAPOUG
Montgollfier, o Charles kaTto-
OKeUAOE TO OIKO TOU AEPOOTATO
K&vovTag Xpron udpoyovou
avTi Beppou aépa. To udpo-
yOVO TTOU XPEIACTNKE YIa TN
KOTAOKEUN TOU TTPWTOU UTTO-
AovioU TTapackeUaae o idIog,
avTidpwvTag 250 kg 0&€og pe
500 Kg a1dripou. Tnv TTpwn
TOU QUTNA TITAGT TTAPAKOAOUBN-
o€ TTAIB0G KOOUOU KOl OTEPTNKE
pE eTTITUXIQL.



2XHMA 4.5 Me wign (e uypod AZwTo) 0 OYKOG TOU OEPIOU UEIWVETAI, TUPPWVA

JE TO VOO Tou Charles. Gay-Lussac:(1778-1850)

&AAOG XNUIKOG KOl QUOIKOG.
> 0 vouos Gay-Lussac: «n nicon (P) wov aokei éva aépio eivar avaloyn — 'EdeiGe peyaAn 10Aun, agou
¢ andlvtng Ocpuorpoaciog (T), 6tav o apiOuds twv mol (n) kot o dykog  Y'@ TS AVOYKES TWVTEIRAHIO

, , , . TWV TOU QVOYKAOTNKE TTOA-
(V) eivar arobepay. Aniaon, Exovue: MC QOEC VO XPNOILOTIOIE]

agpdOTATO KAl VA aveRaivel
og Uyog péxpl 7000 m. Ka-
TéEAaBe  TautOxpova  SUo
TTEPIBAETITEG KaBnynTIKEG
€0pEG TNG XNMEiag kai TnG
(UOIKNG OTO TTOVETTIOTH IO
NG ZopRovvng. lMépaoce TO
peyaAUTEPO PEPOG TNG CWNG
TOU OTO UTTOYEIO £PYOOTHPIO
TOU, KATW OTT0 OUCUEVEIG
OUVONKEG, OTTOU TO XEINWVA
Ogv UTTNpXE BEpuavan Kal To
0dTTedo ATaV POViNWG uypo.
Autd BEBaia dev TOV EUTTODI-
Cav va xopeuel atmo xapd o€
KGBe TrETUXNUEVO TTEIPAUG
TOU.

Nopog Gay-Lussac P T orav n, V o1aBepd

ZXHMA 4.6 Eikoviki Trapouaiaan Tou vopou Tou Gay-Lussac. H mican evég
agpiou givar avaAoyog Tng ammdéAuTng Bepuokpaaciag (ue n, V otabepd).

Me cuvdvacd Tev vopmv:

1. Boyle Ve 1/P

2. Charles VeT

3. Avogadro Ven
Kartainyoupe, Ve (1/P)Tn

H avoloyia avtq pmopel va petatpanei og £icmon, av EIGAYOVUE Lo
otabepd R : V=R {/P)Tn

H Trieon Tou aokei éva agpio
gival aTmoTéAecua Twv GCU-
YKPOUOEWV TWV POopiwv Tou
OTO TOIXWHOTA TOU SOXEIOU

H otabepd R ovopdaletor mayxoouia otabepd tov aspicmv.
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H otabepd R pmopei va vroroyiotel naipvovtog cav facn 1 mol evidg
aepiov oe STP cuvOnkec:
R _ PV _latm-224L 0,082atm-L
nT 1mol-273 K mol-K

H napondve oyxéon, n onoia cuviBwg ypdpeton pe T Hopen:

PV=nRT

ovoudleton kataotatikiy eEiGOGN TV 10AVIKOVY AEPIOY.

H xotaoctotn eElomon epmepiéyet Toug tpelc vopovg (Boyle, Charles,
Avogadro) kot Teptypapel TANP®G T GLUTEPLPOPA (KATAGTAON) EVOG
aepiov. '’ avtd ovopaletar kataotatikn eEicwon.

> Ta 0£pio mov VIOKODOVY OTNY KOATACTOTIKY ECIOWOT, ViG OTOL00NTOTE
T mieong Kai Bepuorpaaciog, ovoudalovial 100VIKG 1§ TEAELO aEpIO.

Ta mepiocdtepa aépia, KATM 0md GLVONKES YOUNANG TEON G Kot VYNANG
Bepokpaciog, Tpooeyyilovv TNV 10AVIKT CUUTEPLPOPE KOl GUVETMS LTTA.-
KODOLV GTOVG VOOV TOV aEPi®V. ATOKAIGELS TAPATNPOVVTOL GE YOUNAEG
Beprokpaociec kol vynAég TEoel (cuvinKec vypomoinomg). [davikd emiong
CUUTEPUPEPOVTAL KO TO, TEPLGCOTEPA HiyHLOTO 0EPIOV, KAT® OO OPICUEVES
ouvOnkeg mieonc ko Oepurokpaciog. ‘E1o1, pmopovue va ypagove tnv
KaTaoTaTikn e£lomon kol ylo aéplo piyporo:

PV=n,RT  Omov,
n,, 0 GLVOAKOG apldUOg mol Tov agpiov piypoatog
V 0 6yKkog mov katohapPdvel To aéplo piypo Ko

P n ohin mieom TV agpimv Tov puiypotog.

Hopaoerypa 4.8

Ye doyeto dykov 15 L ko Oeppokpaciog 27 °C, ewodyovtor 4 mol agpiov
A. No voAoyiotel ) Tieon mov aokel T0 a€PLo 6To doyEio.

AYXH

A@ov yvopilovpe ) Bepuokpacio, Tov OyYKo Kot TV TOGOTNTO 6€ Mol
TOV 0.gPioV PTOPOVE VO BPOVE TOOT| TTLEST) AOKEL, ATTO TNV KOTOGTO-
TIK™| e€lowon.

T=0+273=(27+273) K=300 K

nRT 4 mol- (0,082 atm-L/mol-K)-300 K

PV =nRT f P=
15L

nP=6,56 atm.
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Egappoyi

Ze doyeto Oykov 15 L xon Oeppokpaciag 800 °C, eicdyovtar 2N, uopia
o&vyovov. [16on mieomn aokel 1o 0&vyOVo 6T0 d0YEL0;

(11,73 atm)

Yy xataototikn e&icwon pumopel va gicayfel | mokvotnTo Tov agpiov,
P, OO AIVETOL GTO TOPAOELY L0l TTOV OKOAOVOETL.

Hoapdosrypao 4.9

[T6om givor n TokvoTTOL TOL 0EVYOVOL (O,) o€ Tieon 8 atm Ko Heppio-
kpacio 273 °C. 4 ,=16.

AYZIH

T=60+273=(273+273)K=546 K.

M, =216=32

m
Ouwg, n=——"-—
HoS M, g/mol
oTmoTE,
PV — mRT 4 p_™m. RT 4 P=p RT 4
M g/mol V. M, g/mol M g/mol
P-M :
P . gmol ,  8atm-32g/mol p=571glL

Rt 700825 46K
E@apporn
Aépilo A éyer mokvotnta 2,28 g/L o Bepuokpacio 546 K kot micon

6 atm. Znteiton n oxeTKn poplokn pdla tov A.
R =0,082 atm-L/mol-K

(17)
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4.3 LuyKEVIPMOOT WAV NATOS - APai®ot), avapeln
oAvpaTOV

YVYKEVTP®OT 1] HOPLOKOTNTA KOT’ OYKO SLOADNOTOG

Onog avaeépape 610 1° kepdhato, VITAPYOLY F1APOPOL TPOTOL LE TOVG

0T010VC UTOPOVLLE VO EKPPAGOVLLE TNV TEPIEKTIKOTNTO, EVOG O10ADLLATOC,

ONAad TNV TOGOTNTO TNG SIHAVUEVIC OLGIOG TOV TEPIEXETOL GE OPIGUEVT

TocOTNTO, SLOAVUTOG 1 O10A0TY. Mia amd T1g cvvnBéotepeg LovAadEg

TEPLEKTIKOTNTOG EVOS SIOAVLATOG EIval 1] LOPLOKOTNTA KAT OYKO:

> 1] LOPLOKOTHTO. KOT OYKO 1 c0yKEVIpwan § Molarity, exppalet to mol
o1aAvuévng ovalog mov mepiéyovrai oe 1 L d1oAvuartog. Aniaon, Epovue:

c=nlV

Omnov,

€ =1 GLYKEVIP®GT TOL SHAVLOTOG

n =0 apudg mol g dSteAvpuévng ovciog Kot

V=0 6ykog tov dtodvpartog o€ L.

Movada ¢ cvykévipmong givar To mol L' nM.

IMa mapddetypa, dtdivpa vopo&eldiov tov vatpiov cvykévipmoong 1,5
M mepiéyet 1,5 mol NaOH (60 g) e 1 L (1000 mL) swedvpatog, dmwg
(QOIVETOL GTO TAPUKAT® GYNLLOL.

Xapayn
1 Aitpou

ZXHMA 4.7 Napaokeur dIaAUUATOG OPIOUEVNG CUYKEVTPWONG.

Hopdosrypo 4.10

Y 300 mL droddpatog mepiéyovran 6 g vdpoeldiov Tov vatpiov (NaOH).
Na Bpebei n ovykévipoon (LoprakdtnTa Kot’ GyKo) Tov SL0ADHOTOC.
Aivovton ot Tipég twv 4 : Na: 23, 0: 16, H: 1.
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AYXZH
1° 1pomog (ne kKoTaTOLN)

YroAoyilovpe kat’ apynv ta mol g dtedvpévng ovoiag.
M =123+1-16+1-1=40

rNaOH

n=—"____%8 _015mol
M. g/mol 40 g/mol

Apa ota 300 mL stoAdpotog vadpyovv 0,15 mol NaOH

1000 mL n
n n=0,5 mol
Apa €yovpe cvykévipmon = 0,5 mol/L.

2% Tpomog (e Tov THmO)

&yovpe 0,15 mol NaOH xou apov V =300 mL = 0,3 L. Xvvenamg,

_n _OISmol 5 oL 0.5M
V 03L
Egoppoyn

[Toca ypappapia kabBapod vitpikod o&éog mepiéyovrar o€ 400 mL o10-
Aopatog vitpucod o&gog (HNO,) cvykévipwong 2 M;

Aivovtor ot tipég twv 4 - H: 1, N: 14, O: 16.

(50,4 g)

Hopaoerypa 4.11

Noa Bpebein % w/w (Bapoc oe Papog) TEPIEKTIKOTNTA SIHAVUOTOG VOPO-
yAwpiov cuykévipwong 0,2 M kot mokvotnrtag 1,05 g mL", wov TEPLEYEL
14,6 g xaBapov vopoyrmpiov (HCI).

Atvovtot ot tipég twv 4 : H:1, CI: 35,5.

AYXZH

Oa Bpovpe ToV GYKO TOL SADULATOS, DGTE KATOMLY, e T Bonfeta tng
TLUKVOTNTOG, VO Bpovue T nalo Tov StoAdpaToG.

Imol HCl vt 3656
n 14,6 g

apa n = 0,4 mol kaBapod HCI.

_04mol

n
A V=2 =
L ¢ 0,2mol

V

Amo Tov TOH1o TG TLVKVOTNTAG VITOAOYICOLUE TN HALK TOL SLHAVLATOG

pz% W m, =p-V =1,05 g/mL-2000 mL
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* Na va uttoAoyiocoupe pia
TTEPIEKTIKOTNTA OYKOU (TT.X.
C) amdé pia TTEPIEKTIKOTNTA
Bapoug (T1.X. % w/w), | avTi-
oTPOYA, XPEIOCOUACTE TNV
TIMK TNG TTUKVOTNTAG TOU BIa-
AUparog.



nm,=2100g.
I'vopilovtag topa T nalo Tov StoAvpatog Kot T pdlo g SteAvpevng
ovoiag, Bpickovpe v Y% W/W meplekTIKOTNTO!
2100 g doddpatog 14,6 g kabapov HCI
100 g X

2To

N x =0,7 g xabapov vopoyrAwpiov.
Apa 10 ddAvpa eivor meprektikotntag 0,7% w/w (Katd Bapog).

Epappo b R
Noa Bpebei 1 ovykévipmon (c) daAvpatog vdpoéediov Tov vatpiov bt
(NaOH) ¢ykov 500 mL, mepiektikotntog 8% w/w kot mokvotntag 1,07 .
g/mL. Atvovtar ot Tipég tov 4 : Na: 23, 0: 16, H: 1.
(2,14M)
4 4 a
Apoimon S1eAVpaTog

Ortav og éva dtaivpa Tpocsbésovpe vepd, N TOGHTNTO TNG SLOAVUEVNG
ovoiag mapapével otadept, VO 0 GYKOG TOL SIHADLOTOS LEYOADVEL. XV-
VETMG, TO TEAIKO SIOAVUA £XEL LUKPOTEPT] GLYKEVTPMOT] OO TO OPYIKO.
Koatd v apaiwon ioyvel n oyéon: 1

¢, V=c,V, ||

omov,
¢, ko1 V', n ouykévipoon Kat 0 6YKog TOL SLOADUATOC, 0VTIGTOL(Q, TPtV
Vv apaimon Kot

¢, Kar ¥, 1 GUYKEVTP®OOT Kot 0 OYKOG TOV SL0AVDUOTOG, OVTIOTOY A, HETA

!
™mv apaioon w

ZXHMA 4.8 Z1nv apaiwon dlaAlpatog n moodtnta NG diaAupévng ouaiog TTapapével Eikovikry Trapoucioon yia
n id1a, EVW N CUYKEVTPWOT PEIWVETAI. TNV apaiwaon dlaAUpaTog
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Hopdderypa 4.12

Ye diaivpa vdpoediov Tov vatpiov (NaOH) 6ykov 400 mL cuykévipo-
ong 2 M mpocBétovpe 1200 mL vepov. Na vmoloyiotel 1 GuYKEVTP®GN
TOV TEMKOV SLOAVHOTOC. Be®POVUE OTL KOTA TV AVAUELEN OV EYOVLE
petafoAn tov oyKov.

AYZIH

1 1pémog (ue kKoTdTAEN)

Apyiko dahopa:

1000 mL dwivpatog 2 mol Swad. ovoiag

2 M onpaivel 6t oto
400 mL n

N n = 0,8 mol NaOH.

Metd v Tpocbnkn Tov vepol N TocOTNTA TS SIHAVUEVIG OVGTNG
ToPOUEVEL 6TAOEPT], APO KOt 6TO TEAKO dtdAvpa Ba vidpyovv 0,8 mol
kaBapod NaOH.

OpagV_, = Vir T Vio = 400 mL + 1200 mL = 1600 mL.
Telko ddAvpa:
- 1600 mL Swaivpatog 0,8 mol Swad. ovoiag
1000 mL X
nx=0,5 mol.

Apo 1 ovuykévipmon tov TeEAKoD dtoAvpatog ivar 0,5 M.
2% Tpomog (ne Tov TOmO)

I'vopilovpe 611
n

c=— N n=c-V
7 n

Emedn pe v mpocnim tov vepov n ToGOTNTO TNG OLOAVUEVIG OVGIOG
TOPOUEVEL OTOOEPT EYOVLE OTL:

napx = n‘cs)» n

capx Vapx = c‘rsk V‘rsk N

ConVe 2 M-400-107 L

_ opx” opx

Cran

<y 1600-10° L
¢, =0,5M.

Egoppoyn

[Tooa Atpa vepod mpénel va tpootedovv og 3 L dtodvpatog NaCl 1 M
v va tpokvyel dtdAvpo NaCl 0,1 M;
(27L)
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* H mmoodtnTa NG S10AUpE-
VNG 0OuCiag TTapapéVEl OTa-
Bepr] KATA Tn CUPTTUKVWON
€VOG BlaAUpaTog, OnAadn,
otav agaipeital vepd atod 10
O1dAupa e e€aTion.



Avapein dSwwiopdtov

Otov avapei&ovpe d0o n TEPIGGOTEPA SLOADUATO TTOV TEPLEYOLY TNV 1510
dAvpévn ovoia, TOTE TPOKVLTTEL Eva S1AALLE TO 0Ttoio Ba £xEl TOL KO-
AovBa YopoKINPIoTIKA:

o H palo tov tehkov dtaivpatog Oa sivan ion pe to aBpoiopa tov palov
TOV SIALUATOV oL ovopeiEape. Anioad,

m m, = uada diaAluaTog

A Mg Ty Tt

B. O 6ykog Tov TEMKOD S10AVp0TOG GYEOOV TAVTO BepoDpe OTL givar i60g
LE TO GOpoIGHA TOV GYK®V TOV SI0AVUATOV TOL avaUeiEapLeE.
Anhodn,
Vo=V, +V,+V,+.. V = 6ykog S1oAUPaTOg

TE,

v. H mocot 10 TG S1o0Avpévng ovsiag 6to TeAko didAvpo Ba etvar ion pe
70 4OPOICLUA TOV TOCOTHTOV TV SLHAVUEVOV OVGLAOV TOV LIPYAY CTO
OPYIKA SIAD AT TPV At TNV avapeltn. Anloadn:
Moy =M+ my+myt ... m = paca diaAupévng ouaiag

n = apiBpog mol dioAupévng

n n'ts)\:nl +I’l2+l’l3+ OUO'iGQ

Kotd v avapeién stedlvpdtov g id10g ovsiog 1oydel n oxéon:

c,'V,+c,-V,=c, V.

TEN ~ TEA
omov,
c,, ¢, KoV, V, 01 6uyKevVIpOGELG Kal 01 OYKOL TOV ApYIKOV SLOAVUATMV
Kat ¢, kot V_, M GUYKEVIPOGN Kal 0 OYKOG TOV TEMKOL S1aAVUOTOG,
avtioTtouyo.
Eivaw mpogavég o0t1, av ¢, >c,, t0te petd v avaueiEn ba &xovpe ot
C17Cn”Cyr

IMopdocypa 4.13

Avaoperyvoovrtal 3 L drodvpatog HC1 1 M pe 7 L woddpotog HCI 0,5
M. Na Bpebei n cvykévrpmon Tov TeEAKoD SLAOLATOG.

AYZH
1 1pémog (ne KoTdTAEN)

Ahopo (A): 1 M.

o 1L dwvpatog 1 mol HCT |

2T N n,= 3 mol

1o 3L Ra

Avdopa (B): 0,5 M.
70 1L droAdpotog _ 0,5 mol HCI
7L Ny

N ng= 3,5 mol
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270 TEMKO S1AAL LN EXOVLE OTL
V.=V, +Vy=3L+7L=10L

TEL
n_, =n, +ny,=3mol+3,5mol = 6,5 mol

el

Apa 610 TEMKO S1dALLLO EXOVUE:

10 L dwoddporog 6,5 mol HCI
1L X

1 x = 0,65 mol.

Apa 1 ouykEVTpmon Tov TEAKOD dtahvpatog etvor 0,65 mol/L, dniaon
0,65 M.

2% Tpomog (e Tov TOmO)

Ioyber otV avapeién Tov SIHALUAT®VY Yo TV TOGOTNTA TG OAL-
pévng ovoiog

n,=n,+ny M

V

el
. eV, +egVy 1mol/L-3L+0,5mol/L-7L
’“ 14 10L

TEL

M, =0,65M.

el

c =cA~VA+cB-VBn

rsk.

Eappoyn

500 mL dweAvpatog vdpoéediov tov vatpiov (NaOH) mepiektikdtn-
tag 8% w/v (kat’ oyko) avapetyvbovton pe 1,5 L dAlov dtoAdpatog
3po&eldiov tov vatpiov cvykévipwong 0,8 M. No vtoroyiotel ) oo-

YKEVTP®OOT TOL TEAMKOV OLOADLOTOC.
(1,1 M)
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4.4 XTOL(EOPETPIKOL VTTOLOYIGNOT

H ymuin e&lowon, mépav Tov OTL amotehel To GOUPOAO OGS YNUIKNG

avTidpaong, Tapéyet Lo GEPA TANPOEOPLOV. ['lor TapAdELy Lo, 1 YMIKY

eElowon ¢ avTidpaong oYNUOTICHOD appoviag ard almTo Kot vOpPo-

yovo N, + 3H, = 2NH, pag amoxaldntet:

1. Tnv mototikh) cvotacn tov aviidpoviov (N,, H,) kot mpoioviov

(NH,).

2. ITocoTikd d€dOUEVA GYETIKA e TOV TPOTO OV YIVETOL 1 AVTIOPOOT).

Anhaon ot,

< 1 nopo N, avtidpd pe 3 popua H, won diver 2 popio NH,.

< 1 mol N, avtiépd pe 3 mol H, xou Siver 2 mol NH,.

< 1 dykog agpiov N, avtidpa pe tpeig dykovg aepiov H, kar diver d0o
dykoug aéplag NH; otig idieg ouvOnreg P ko 7.

Av16 Spmg oV TEAMKA £xE1 TN PEYAADTEPT onpocio stvor OTL:

> 01 ovVTEAEaTES o€ pio ynuky eCiowan kaBopilovy v avolioyio mol twv
AVTIOPOVIWV KOl TPOIOVT®Y atny ovtiopoon. [’ avto kai o1 GuVIeAETTES
0VOUALOVTOL GTOLYEIOUETPIKOT GOVTEAETTES.

Me dedopévo otL:

1 mol pag ynukng ovsiog Cuyilel toca ypappdpio 6GO 1 GYETIKN HOopP1-

kM TG pnada,

1 mol agpiov ovsiog katarapPdver 6yko V1 22,4 L (oe STP) kan

1 mol wag poprakng ynukng ovciag neptEyet N, popia, TpOKLTTEL OTLN

avaAoyio mol Tov avTIdpOVI®V Kol TOV TPOIOVI®MV UTOPEL VoL EKOPACTEL

Kot oav ovoroyia uadav, oykwy (oepiov) 1 aplOpod uopiwv.

> 01 TOPaTaV® YNUIKOT DTOLOYIOUOL, 01 0T0l01 OTHPILOVTAL OTIS TOCO-
TIKEG TANPOPOPIES TOV THYALODY OO TOVS GOVIEAETTES UIOG YNIIKNG
eClowang (otoryeloueTpIKol GOVTEAETTES), OVOUALOVTaL GTOLYEIOUETPIKOT
vroloyiouol.

MeBodoroyio yra Tnv exiivon Tpofinudtey ctovysropeTpiog

Y10 TpoPAnpata ototelopeTpiag akoAovBovpe v e&ng drodikacio:

1. Bpiokovpe tov apBud mol and ) péla 1 tov éyko mov diveta (m.y.
€VOG OVTIOPMOVTOG).

2. Ymoloyilovpe pe T Ponbeto g ynukng e&icmong tov aptdpud mol
TOV OVTIOPMVTOG 1 TPOIOVTOC TOV {nteita.

3. Téhog, amd Tov apBud mol voroyifovpe T {nrovpevn pala (LEcw Tov
M ) 1 to {ntovpuevo dyko (péow Tov V1 Tng Katactatikhg e§icmong).

Ta mapandve ansikoviCovtal 6To oynpa Tov okolovdel. Xn cuvéyela
divovTol YopOKTNPLOTIKES TEPIMTMGELS GTOLYEIOUETPIKDV VITOAOYIGUDV
pe avtiotoryo TopadelypaToL.
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g TIPOI6VTWY

Apopog
K\ewotog

[—
Apopog

Sumng | S N

KukAo@opiag LK pac §

TPOIOVTWV

2XHMA 4.9 Eikovikij TTapouaiacon Tng peBodoloyiag Trou akohouBoUue e aTOI-
XEIOPETPIKOUG UTTOAOYIONOUG. Z€ pia XNUIKN €€iocwan dev Tepvaue atr’ eubeiag amo
TN PAaZa Twv avTIOPWVTWY OTN HAJa TWV TTPOIOVTWY. Oa TTPETTEI TTPWTA Ol HAJES Va
peTaTpatTolv o€ mol. AuTé yiveTal €TT€IdN 01 CUVTEAEQTEG TNG XNMIKAG £€icwong Ka-
BopiCouv TIG avaAoyieg mol avTIdpWVTWV Kal TTPOIGVTWV.

Hopddoerypo 4.14

[oéca ypappapia N, kar téca mol H, ararrodvrar yia v mapackeun
448 L NH, mov perpidnkav og STP; Atvetan 4 =14.

AYZH

Bipa 1
Bpiokovpe kat” apynv noco mol NH, Oa mapackevacovpe.
1 mol NH, (STP) 22,4L

n 448L W n,=20mol NH,

1

Bipa 2

I'papovpe ™ ynukn e€icmwon g avtidpaong e tnv omoia Oa yivouv
01 VTOAOYIGHO1:

N, +3H, = 2NH,
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Bnpa 3

I'papovyie i T1g ovoieg ™ axéon mol pe v omoia avTidpovV 1 To-
payovIol, GY£oT TNV 0Toio OELYVOLV 01 GUVIEAECTEC TV OVOIBYV (6TOL-
XEIOUETPIA TS AVTIOPAGIHS).

N, +3H, - 2NH,

1 mol 3 mol 2 mol

Bipa 4

I'papovpe kbT® omd To Tponyovpeva (oyéon mol) Ty mocdTTA TOV
dedopévov og mol ko vrroroyilovpe TV TocdTNTA TOV CNTOVUEVOL

A o€ mol.
N, +3H, = 2NH,

1mol_3mol_ 2 mol

n, n, 20 mol
n,=10mol N,
n, =30 mol H,.
Bipa S
YnoAoyiCovpe tn Cnrodpevn pata. Aniadn yo to N, pe m fofifeia
TNG GXETIKIG HOPLaKNG palag (M, = 28), £xovpe:

ImolN, &kt 284

A m=280g N
10 mol m g &%

Apo o va topackevactody 448 L NH, (oe STP) npémet vor avtiopa-
covv 280 g N, pe 30 mol H,,.

Eoappoyi
Kaityovtat 16 g Beilov pe to amapaitmrto o&uydvo kot mapdyetor dS10&eidto
oV Oelov. Na vrodroyiotel o 6ykog tov SO, ot Beppokpoasio 27 °C ko

nigon 2 atm. Aivovtouw: 4 32 kon R = 0,082 atm L mol ™ K’
(6,15L)

1. Aoknoeglg oTIC 0TT0iES 1) OVGia OV diveTon 1] {NTEITAL OEV
givar kaBapn

Y& TOMEG TEPITTMOGELG Ol OVGIEG TOV YPTGLULOTOLOVLE GE [iat YMUIKT ovTi-
dpaomn dev eivor kaBapég. Avto cvppaivel oty TPdEn, aeov eivol oYedOV
advvoro vo yovpe andlvto Kabapéc ovoies. H kabapotra evog detypotog
exppaletar ouvvnBmg %. [Na mwopdaderyua, deiypo o1dMqpov KabopdtnTog
95% w/w onpaivel 6t ota 100 g detypatog ta 95 g eivan Fe kawta 5 g
etvan E€vec mpoopeielg Tov. Ag doOE OLMG VO GYETIKO TOPAELYLLOL.
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Hoapdderypa 4.15

[T6ca Mrpa H, perpnuévo oe STP Bo oynuatiotovv katd tv avtiopa-
on 250 g deiypatog yeudapyvpov e TEPIGOELN dLOAVIATOC BElkoD
o&éog; H mepiektikdtnto 100 detypatog o wevddpyvpo eivar 97,5%
w/w. @empovle OTL 01 TPOCUEIEEIS OEV aVTIOPOVV e TO BeuKd 0&ED.
Aiveton 4_, = 65.

AYZH

Ba vToAoyicovpE TPOTO TV TOGOTNTO TOV KOBAPOD YELSAPYVPOL TTOL
nepiEyetar ota 250 g Tov delypatog WYeudapyvpov, Kabmg Lovo avtdg
avtdpd pe 1o Beuxd o&p.

2ta

100 g detyp. Zn TEPEXOVIOL 97 5 7
250 g m

nm=243,75g Zn.
Apa 243,75 g Zn avtédpacay pe To 0£0. Mmopovue TAEOV v VTTOAO-
YIGOVLLE TO TAPAYOUEVO VOPOYOVO, QPO YPAWYOVLE TNV AVTIOPOCT) Kol
KGVOVLE TOVG GLVIOELS VTTOAOYIGLLOVG,.
ImolZn  65g

n, 24375 ¢
Zn+H,S0, = ZnSO, +H,

n, =3,75 mol Zn

1 mol 5 1 mol
3,75 mol n,
nn,=3,75mol H,.
o 1o H, oe STP &yovpe:
1m01H2:22,4L Vg4
3,75 mol 4
Egappoyi

[Toca ypappapla detypatog yevdapyvpov kabapdtmrag 80% w/w Oa
avtdpdoovv pe 10 L drodvpatog HCI 0,8 M;
A .. 65.

(325 g)

2. AGK1GELS GTIS 0TTOLES OIVOVTAL 0L TOGOTNTES 000

IVTLOPAOVTMV 0VGLAOV

Edd daxpivovpe d00 mepmtdoels:

A. O1moc6TNTEG TOL diVOVTOL EIVOL GE GTOTYEIOUETPIKT OVOAOYiaL.
Anhodn|, 01 TocdTNTES £fvart 01 aKPIPDS OTALTOVHEVES Y10 TAPN AvTiOpaoT),
COUPOV LLE TOVG CUVTELESTEG TNG YNUKNG £EI0MONG. TNV TEPINTTOON 0LTH
ot voAoyiopol otnpifovtat 6TV TOsOHTNTA EVOS EK TV OVO OVTIOPMVTMV.
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B. H mocémta VoG £k TV 30O aVTIOpOVTI®V Eival 68 TEPIGELD.

Anhadn, 1o Eva amd To. aVTIOPOVTO EIVOL O mEpicaela (TEPIGGEVEL), EVD
TO GALO KOTOVOADVETOL TANP®G (TEPLopioTind). Ol GTOLYEIOUETPIKOL
VTOAOYIOUOL 6TV TTEPINTTOOT aVTN oTNPilovTal TNV TOGOTNTO TOV TE-
PLOPLIGTIKOV AVTIOPDVTOC, OTMOC QAIVETOL GTO TOPASELY LN TOV AKOAOVOEL.

Hopaoerypa 4.16

Awbétovue 10 mol vazpiov (Na) kot 8 mol yAwpiov (Cl)) ta onoia
avTOpovV yia va oynpaticovy yAwplovyo vatplo (NaCl). [Toca mol
NaCl 6a oynuatictodv;

AYZIH

210 TPOPAN O 0V TO TPETEL OPYIKE VO EAEYEOVLE TTOLO AUTTO TOL VO OVTL-
dpavta o avtidpacel OLo. I'pdpovpe T yMuKkn avtidpoon:

2Na +Cl, = 2NaCl

And v avtidpaon PAémovpue 611 2 mol Na avtidpoov pe 1 mol CL,
Apa ta 10 mol Na mov dwabétovpe xpetdlovrot yio va oviidpacovy 5
mol Cl,. Epeig 0pog dabétovpe 8 mol Cl,. Zvurepaivovpe ooy 0t
Oa avtidpacel 6Ao 1o vatpro (10 mol) pe S mol yAwpiov Ko Oa wapa-
¥Bovv pe faon ™ otoryeopetpia 10 mol NaCl, evd Oa tepiocéyovv
3 mol Cl,. Ankadn, to yAopio Bpicketal og mepicoeia.

Egappoyi

[Toca ypappdpia vepow Oo mapaybovv av avtidpacovv 112 L O, pe-
pnuéva oe STP pe 10 g H,; Aivovtot ot tipéc twv 4 @ H: 1, O: 16.
(90 ¢)

3. AGK1N GG NE 0100 0YIKES UVTIOPAOELS

Yndpyovv TpofANaTo GTOLEIOUETPIOC, OTA OTTOln OEV EYOVE LOVO Lot
avtiopaon aAAd pio GEPE SLUd0YIKMV OVTIOPAGE®DY. ALOSOYIKES AVTIOPG-
OELG EYOVLLE, OTOV TO TPOTOV TNG TPATNG AVTIOPAOTG ATOTEAEL AVTIOPDV
g 0evTEPNG avTidpaong, K.0.K. O Tpdmog mov eMAHOVTOL ALTOD TOL
€100VG T0L TPOPAN AT ETOEIKVOETUL GTA TALPAOELYLLOTO TTOV OKOAOVOOVV.

Hoapddsrypa 4.17

13 g yevddpyvpov (Zn) avtdpovv e mepicoeta SAdLaTog VOpoyAwpi-
ov. To aép1o mov Tapdyetar avTdpa TANP®S e 0EVYOVO KOl TOPAYETOL
vepd. Na vrroAroyiotel n pdlo tov vepov.

Aivovton ot Tipég twv 4 1 Zn: 65, H: 1, O: 16.

AYZH

O1 31000Y1KEG OVTIOPACELS Evat Ol EENG:

Zn+2HCI — ZnCl, +H, (1)
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2H,+0, - 2H,0 (2)

AT ™V TPpOTN avTidpaom TapdyeToL VIPOYOVO, TO OO0 KUTOTLY Koii-
yeton ko otvet vepo.

AoV yvopilovpe t pala Tov Zn, T LETATPETOVE G€ MOl, Kot KOTO-
mv vroloyiCovpe Tov apBpuod twv mol Tov H,. Amd v (2) kot amd to
Vo616 apdpd mol tov H,, vroloyiCovpe tov apibué mol tov vepod
KoL To. onoia petaTpénovie o€ g. 'Etot govpue:

ImolZn _65¢ N n, =0,2mol Zn.
n, 13g
amd v (1) Zn+2HCl — ZnCl, +H,
Ilmol  Imol
0,2 mol n,

N n,=0,2mol H,.
omd v (2) 2H,+0, = 2H,0

2 mol 2 mol

0,2 mol n,

N n,=0,2mol H,0
apa my,,=0,2-18 g=3,6 g.

Egappoyn

11,7 g yAoprovyov vatpiov avtidpovv Le mepicoela Oeukov o&€og o
KatdAinAeg cuvnkec. To aépro mov mapdyeton drofifaleton oe Tepio-
oela Stohvpatog avBpakikov vatpiov. No vroAoyiotel o 6ykog oe STP

70V agpiov mov Oa wapayBel. Aivovton ot tipég Tov 4 @ Na : 23, CI: 35,5.
(2,24L)

Hapatipnon
"Evag 0e0tep0C 0 yeVIKOS TpOTOG, Y10, VO ADVOULLLE TPOPAaTa LE d1000-
YUKEG OVTIOPATELS, ivart 0 axoAovBog. Opilovpie X Tov apBpd Twv mol Tov
«IPMOTOLY AVTIOPMVTOG Kol LVITOAOYILOVUE CLVAPTIGEL TOV X TIC TOGOTNTEC
OA®V TOV VTOAOITOV OVGLDY TOV GLUUETEXOVV OTIC AvVTIOpAcels. Me Bdon
Ta 0edoUEVA TOV TPOPANLaTOG VTOAOYILovLE TO X KoL o’ oVt Ppickovpe
ToV apldpd mol OA®V TV GAL®Y 0VGIHV TOL LG EVOLOPEPOLV.
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Hopddoerypo 4.18

Opiopévn TocOTNTO YEVIAPYVPOL AVTIOPA HE apatd dtdAvpa Beukov
o&€oc. To aépro mov mapdyeTor avtdpa e 0&eidlo Tov YaAkov, ondTe
napdyovror 31,75 g Cu. No vroroyiotei | pélo tov Zn mov avtédpace
apykd. Atvovtan ot tipég Tov 4 : Cu: 63,5, Zn: 65.

AYZH

"Eotm x mol 1 apykn TocdTTO TOL ZN.

Ao TV avtidpacn EYovpe:
Zn+H,SO, — ZnSO, + H,
1 mol 1 mol

x mol ; =x mol

To x mol 6pwg Tov H, avtidpovv pe 1o CuO cdppwva pe mv avidpaon.
CuO+H, - Cu+H,0
1 mol 1 mol
x mol ; =x mol

Opowg ta x mol Quyilovv 31,75 g kot apov

7o 1 mol Quyile1 63,5 g

x mol 31,75g nx=0,5.
Aniodf, m, =0,5-65g=325g.

E@appoyi

[Tocotta payvnciov avtdpd pe mepicoeia dtaavpotoc HCI ko diver
agpto 1o onoio avtidpa mAfpwg pe Cl,, kot Taipvovue véo agpto to
omoio avtiopd pe mepicoeia Staidparog AgNO, divovtag 28,7 g Aevkon
Wnuatog. Iow etvon n péla g apytkig TOcOTNTOS TOV LAYV GIoL;
Atvovtoan o Tipég Tov 4 : Mg: 24, Ag: 108, CI: 35,5.

(249

Telerdvovtag ta TPOPANUOTO LE GTOLYEIOUETPIKOVG VITOAOYICHOVGE, O
dovE TAOG PTopovLLE Vo BpoVE TN cVGTAON EVOS UiYHOTOC e Baon TV
avTiOpAo TOV GLGTATIKAOV TOV LE KATO0 1] KATOEG AALEG OVGIEC.

Mopdocrypa 4.19

13,3 g piypotog yAmplovyov vatpiov Kot yAmplovyov KoAIov avtidpovv
PG pe dtdivpa AgNO,. Av petd and Tig avTidpacels £ovy Ko-
tapubiotei 28,7 g AgCl, va Bpebei n cvoTOoT TOL APYIKOD UiYHATOG.
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Aivovton ot Tipég twv 4 - Na: 23, K: 39, Cl: 35,5, Ag: 108.
AYZIH

Bpickovpe 11g oyetuicés popraxég pdlec:

NaCl - M_=58,5

KCl - M =745

AgCl > M =143,5

"Eotm x ta mol tov NaCl

Kot y ta. mol Tov KCL

NaCl + AgNO, — NaNO, + AgCl |

1 mol 1 mol
x mol ; =x mol
KCl+AgNO, = KNO, + AgCl ¥

1 mol 1 mol
v mol ; =Wy mol
Opwg yvopiloovpe ot

Myaer F e = 13,3 8

1 x-58,5+y-74,5=13,3 (1)
INo tov AgCl égovpe (x+y) mol, dpa
(x+y)-143,5=28,7 (2)
AVVO T0 CHGTNHA TOV dVO EELCMGEMV KOt EYOVE OTL:
x=0,1
y=0,1
Apa oto piypa mepiéyovron 0,1 mol 1y 0,1-58,5 g = 5,85 g NaCl
xot 0,1 moln 0,1-74,5 g= 7,45 g KCI.

E@oppoyi

10 g piypatog Fe kon FeS avtidpodv mAnpmg pe tepicoeio StoAdotog
HCl kot amd t1g dvo avtidpaoels ekAvovtar 3,36 L aéprov piypotog mov
petpnOnkav o€ STP. Na Bpebei n pala kédbe cuotatikon Tov apyikon
uiyportog. Aivovtat ot tuég tov A4 - Fe: 56, S: 32.

(5,6 gFe -4,4 g FeS)
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N'vwpileig oTl......

O1 avOpwTrol TToU Xdpagav To SpOpOo TG XnuEiag.

John DALTON (1766-1844)

1793 Adokalog MaBnuaTikwv kai Puoikwy EmoTn-
pwv oto Manchester

1801 MeTtewpoloyikeg MpoPAswelg, Epeuva ota aépia
Kal TN ox€on Toug Ye BepuoKpaacia Kal Tieon

1803 Eppnveia ouptrepIQopdas agpiwyv Pe Tn BorBeia
TWV aTOPWV, WG Ta MIKPATEPA CWHATIdIO TNG UANG

1805 [MpwTn eioaywyn Tng AToUIKAG Ocwpiag. Mivakag
Atopikwv Madwv.

1808 'Ekdoon BiBAiou: «Eva véo cuoTnua XnuIKNAg
didocogiag». MpdéTaGN TOU ATOUIKOU UOVTE-
Aou Tou Dalton. =ekivnoe TNV ypa@n XnuIKwv
EVWOEWV PE aUuBoAa.

O1 xnuikoi T0TTOI, TTAVTWG, OTTWG TOUG YVWPICOUNE O1-

Mepa, TTpoEpyovTal atmd 7o Xnuikod Berzelius.

Amadeo AVOGADRO (1776-1856)

1796 Nouikég Z1TOUdEG OTO Topivo
1809 KaBnyntng Puoikng PiAocopiag

1811 Eicaywyn Tng Mopiakrig Oswpiag: «AvalAtnon
pI0G YEBBdOU, WOTE va dIATTIOTWOET N JUOXETION
TWV OXETIKWY POPIOKWY POdWV OTOIXEIWV Kal
TOU UAIKOU aTTd TO OTT0I0 ATTOTEAOUVTAIY.

1820 Kabnynmig Mabnuatikwy kai Puaikig ato Topivo.

H Mopiakr) @swpia Tou Avogadro avayvwpioTnKe Kal
€yIve aTTOOEKTH PETA TO BAvVaTO Tou. H TEAIK aTTOQOCH
TapOnke o€ Eva peyaho Zuvédplo Xnueiag To 1860
otnv Karlsruhe.

MNa ToAAG xpovia, uTTipxE oUyxuon 600V agopd Tn
OIGKPION WETAEU aTOPWY Kal Jopiwv. H ca@rig didkpion
METAEU auTwy, d0BNkKe 50 xpovia apyodTEPA ATTO TOV
paBnTr Tou Avogadro, Gannizzaro.
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N'vwpideig oTl......

4 mol BIaPOPETIKWY OTOIXEIWV. ATTO
0e1& mpog T apioTepd: 1mol S, 1 mol
Hg, 1mol Cu kai 1mol He

H tpoélevon Tov 6pov «mole»

O 6pog «mol» ypnoiporomOnke yio TpmdT Popd omd Tov uotkoynukd Wilhelm Ostwald otig apyés
oV 20°” audva. Me antdv mePéypape TNV TocOTNTO. oG ovsiog pe pdlo oe g apOuntikd ion pe
™ oyxetikn poptakt g pala. (Grundlinien der anorganischen chemie, Leipzig: Engelmann,1900).
[Ipotiunce tov 6po avtd and Tov “gram-molecule” i ypappopdplo, o onoiog nrav g ypnon. O
AOyog Ntav Ot eketvn v emoyn o Ostwald aicBavotay mwg dev vIPYAY APKETES AmodEIEELS Y1t
v vrapén tov popiov. I'’ avutdév 10 mol HTav  TocdTTA UIKG 0LGIOG 1) 0010 CLUTEPIPEPITAVE
oav va eplelye évav optopévo apBpud popiov. H opoloyia tov tav cuvenig pe Tig GKEYELS TOV,
epooov N AEEN “mole” onpaivel peyain pala (Aatwvikd moles) o avtifeon pe ) A&En “molecule”
(molecula), mov onuaiver pikpn pata.

O Ostwald apyotepa dAlace amoyn o€ 6Tt apopd v Vapén TV popimv. Avtd €yve petd v
arodelEn and tov Einstein, 611 kivnon Brown tov Kdkk®v g yopng oe Eva motptl vepd pmopel
TOGOTIKA Vo, Ogiyvel To Boufapdiopd TmV KOKK®V ouTdV amd To LOPLo TOL VEPOD.

To dvopa Kot n onpacio aVTGg TG PLOIKNG TOGOTNTAG £YIVE OLTiot TOAADV GLINTHCE®V UEXPLS
otov, amod 1o 1971, éywve 1o mol n €Bdoun Paocikn povdada oto Aebvég Zvonua Movadmv (S.1.)
TNG QVOIKTG TOGOTNTOG «TOGOTNTO OVGLOCH.
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1.

Zyetuen atopukn pdla (4) M atopxd Bapog (AB) Aéyetar o apBudg mov deiyvet
wOoEG POPES eival peyodvtepn M LALo ToL 0TOHOV TOV GToLXEIOVL 0mtd To 1/12
™G HAaLag Tov atduov Tov GvBpaxo -12. Tyetikn poproxn ualoe (M) 1 popakd
Bapoc (MB) ymukng ovciog Aéyetot o aptBrdc mov deiyvel Tdoeg PopEg eivat
peyaAvtepn N péla Tov popiov Tov oToLyEiov N TG YMIKNG Evaong amd to 1/12
g pagog Tov aTopoL ToL avOpaka -12.

O apBpog Avogadro (6,02 1023) ekppalet Tov aplfud TV aTOU®V 0TOoVdN-
moTe 6TO1YElOL OV TEPLEYOVTOL GE Pala TOSWV Ypaupapiov 6co ivar o 4 1
exepblet tov apfud Tov popiov mov mepiéyovral e pala 6oV ypapupapiov
600 givar to M g ovciag.

To 1 mol eivarn mocoTnTa piag ovsiag ov mepiéyel N, ovroTnTeg.

Souemvo pe v vodeon tov Avogadro, icot 6ykot agpimv 1 aTudV oTig 1d1eg
ovvOnkeg Bepuokpaciog Kot wieong meptéyovv tov id1o aptdud popimv kot avri-
oTPOPWG,.

Ipappopopiaxog 6ykog (V) pag agpiag xNpIKG ovciag ovopdietatl o dykog
mov KataAappdvetl to 1 mol g ovsiog avtng o€ opiopéveg cuvOnKeg Tieong
Ko Bepokpaciog.

H kartactatikh e€icwon tov agpiov, ov divetat and ) oyéon PV = nRT, cuvdéet
v zigon (P), tov dyKo (V), tnv amorvtn Beppokpacia (7) Kot tov appud tov
mol (n) evog 1davikov aepiov.

Mia amd 11 cvvnBéotepeg LOVAdES TEPLEKTIKOTNTAG EVOG SLOAVDLOTOC gival 1)
poptlakotnta Kot’ oyko 1 cuykévtpmon 1 Molarity, | omoia exepdlet To mol
dwAdvpévng ovoiag mov mepéyovror og 1 L dwodvpartog. Otav o€ éva dtdivpa
TpochETovpe vepd, 1 TOGOTNTA TNG SLHAVIEVTS OVGLOG TOPAEVEL GTABEPT, EVD
TO TEAKO StV £XEL LLIKPOTEPT] CLYKEVTPMGT OO TO OPYLKO.

Ot ovvtedeotég oe pia ynuiky e&icmon kabopilovv v avoroyio mol tov avti-
SpdOVIOV Kot TPoidVTOV oty avtidpacn (oTotyelopeTpikol cuvtedeoTtés). Ot
GTOLYEIOUETPIKOL VITOAOYIOHOT YivovTal e Bdomn To avTdpdv Tov de PpickeTat
o€ TEPIOGELN (TEPLOPLOTIKO AVTIOPUGTNPLO).

AéEeaig Kherowa

OYETIKN oTopuKn palo kataotatiky eEicmon agpimv

OYETIKN poprok| pélo maykooe otobepd ogpimv

mol OLYKEVTPOON 1 HOPLOKOTNTO KOT’

0YKO0 S10ADHOTOC

apdpog Avogadro

apainon StAdaTOog

vroBeon Avogadro

avapelén dtaivudtov

I'pappopopioxodg dykog

GTOL(ELOUETPLKOTL VITOAOYIGHOT

npotuneg cuvOnkes (STP)

mepiooei
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Epomosic - Aoknosig - Hpofifqpata

Epotmioceaic Eravainyng

1.

Noa ddoete TOLS OpLGHOVCE:

o) atoptkn povéda palag (amu)

B) oxetikn atopikn palo 1 atoptko Bapog
v) oyetikn poprokn pala 1 poplokd Bapog.

Na dtatvndoete v vadbeon Tov Avogadro yuo Ta aépra Kabdg Kat To avti-
GTPOPO NG,

o) Trovopaletar apiBuog tov Avogadro;
B) Treivarto 1 mol;

v) ITéco Quyiet to 1 mol popiov piag ynpkng ovsiog;
d) [To6co Quyilet to 1 mol atdpmv evog ototyeiov;

T etvar o ypappopopiaxog 6yxog (V) pog ynpikng oveiog; Ioteg givar ot ka-
vovikég ouvOnkeg yio to aépia; ot etvarn Ty tov ¥ yio ta aépia o STP;

Noa ypawete TV Kotootatikn e&iocwon tov agpiov Kot va e&nynoete ta cuppfola
TV peyedmv. e moleg LovAdEG LETPOVVTOL Ta LEYEDN oVTd;

Aocxnoeig - lipofapata

Baoikég évvoies: Zyetikn Atouiky Mada (Atoutxo Bapog) -

2yetikyy Mopiaxy Mala (Mopiaxo Bapog) - Mol - Ap16uoc

Avogadro - I popuouopiokog 6ykog

6.

a) Ti onuaiver 611 10 4, (oxeTicy] atopkn pala) Tov vdpapyvpov eivor 200;
B) Tv onuaiver 61 to M, (oyetich popioxn péiae) tov poogopikod acPecstiov
givan 310;

H akpipnig oxetikn atopkn paa tov payvnoiov (Mg) eaivetot amd Tov Tivoka
ot glvan 24,305. Na e&nynoete yloti n oyeTikn atopk pala tov payvnoiov
glvan dekad1Kog optopos.

No GUUTANPDOCETE TIG TAPUKAT® TPOTAGELS:
1) Tolmolgivoin .....cooeeneene... LG OVGIOG TOL TEPLEXEL ... .. .. copoatid.
2) O apBpog tov Avogadro (N, = 6,O2~1023) exppblet:
o) tov appd tov atdéumv mov {uyilovv toca Ypappdplo 660 gival n
..................................... TOV oToLKEion
B) Tov apBpd tov popiov mov Luyilovv toca ypappdplo 660 givor M
..................................... ™G YNIKNG ovaiog

158

* H oxetkr) atopiki pala
(ATouIKO BApOg) TIG TTI0 TTOA-
Aég @opég atnv EAAnvIKN BI-
BAloypagia cupPoAileTal pe
AB. 210 TTapdv BiBAio uioBe-
Teital n mpoéTaon tng IUPAC
Kal cUupBoAiCeTal A .

* H oxeTikr) popiakr pala
(Mopiakd Bdpog) TG TTIO
TTOAAEG PopéEG oTnV EAANnVI-
KA} BIBAIoypagia cuppoAile-
Tal ue MB. Z10 TTapoév BiBAio
uloBeTeiTal n TTPOTACN TNG
IUPAC «kai cupBoAicerar M.



9. Na e&nynoete ywoti o ypaupopopiakog 6ykog (V) og opiouéveg ouvonkeg Oep-
HOKPOGIOG Kot TEoNS TmV aepimv Exel 6TadepN TIUN.

10. H oyetkn atopkn pala (atopuxd Bapog) tov Cl mpocdiopiotnke pe peydin
axpifela kot fpédnike ton pe 35,453, Avtd opeiletal 6T0 OTL:
o) Ola ToL ATopa TOL YAwpiov dev Exovv ToV 1610 aTOpUKO aptBud
B) xatd Tov TPocsdlopod Tov atopkol Papovg Aappdvetar v’ dyn Kot o
apBpog tov nAextpovimv
v) T0 PLGIKS YA®P10 Etvon piypo 160TOTO®V
) Y10 KGO0 SLPOPETIKO AOYO 0td TOVG TOPUTAVE®.
No dtoiééete T cmOTH amdvnon.

11. No yopaxtnpicete pe X 11 TopakdTo TPOTAGELS AV lval GMOTEG Kot Le A av

glvar AavBacpévec.

1. 1 oyeTkn poprokn pago (Loplokd BApog) TV YNUIKDOY OVGLOV LETPLETAL G
ypappudpo

2. 710 1 mol omowacdnmote ynukng ovciag e STP cvvOnkeg katalapfdvet
0yxo0 224 L

3. 1o 1 mol popiwv cdnpov Cuyilet o 1610 pe to 1 mol atdpmv cLdfpov

4. 660 peyoAdTEpO givar 1o M, piog yNUIKNG évawong, 1060 peyoldtepn eivat
Kot 1 pélo tov popiov g

12. No Bpeite T1¢ oyeTIKég Loplokég LALES TOV TAPAKAT® CTOXEIDV KOl YNUIKOV
EVOCEDV:
) Br, B) Fe ) O, 3)P, £) SO,
ot) HNO, () Ca(OH), n)Fe,(SO,),
Aivovtor ot Tyég Tov 4.
Br: 80, Fe: 56, O: 16, P: 31, S: 32, H: 1, N: 14, Ca: 40 160-56-48-124-64-47-74-
400
13. H péla evdg popiov CH, eivat iom pe:
a) 6,02:10% g B)2,66:107 g y)16g §)0,000032 g

No dtahéete T cmot amdvinon.

14. No ovTIeTOl(IGETE TO YPAUUOTO e TOVG 0P1OODG

Moprakodg THmog YyeTIKn poplokn nala
1.0, a. 44
2.CO, B.28
3.N, y. 48
4.0, 5.32
5.H,S €. 34

Atvovtor ot tuég tov 4 : 0: 16, C: 12, N: 14, H: 1, S: 32
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15.

16.

17.

18.

19.

* 20.

* 21.

* 22,

23.

24.

* 25,

‘BEva otoygio éxgt 4 = 31 kon M = 124. To croygio avto sivar:
o) STOKO ) LOVOUTOMKS ) TETPATOKO J) TimoTe amd avTd.

Noa StohéEete T cmOTH amdvnon.

[Toco Quyilouv:
a) 10 mol popraxod o&uydvov PB) 2 mol di10&gidiov Tov avOpaka
v) 4 mol pwopoptkod o&éoc;

TI6c0 mol givon To:

a) 560 g aldtov P) 68 gvdpdbeiov y) 3 kg vdpoydvov

[T6c0 6yKo katarapfavovy e STP cuvOnkeg:

) 3 mol appwviag (NH,) B) 0,001 mol di0&ediov tov Oeiov.

Noa dtoAéEete TN cmoth| amdvnon o kabepio ond TG TAPAKAT® TPOTAGELS:
1. Ta 10 N, podpio appoviog eivort:

a) 2 mol B) 0,1 mol y) 10 mol &) 100 mol
2. Ta 2,6 mol dro&eidiov Tov dvBpaxa meptéyovv:
a) 0,26 N, uopa B) 260 N, dropo cuvorikd amd Olo ta cTotyeio
Y) 26 N, popua 8) 2,6 N, puopio
3. Ta 112 L agpiov H,S og STP cuvOnkeg sivar:
a) 11,2 mol B) 0,5 mol y) S mol ) 112 mol

Av ot gvaroeig pe popraxovg tonovg C,H, xar NH, £xovv avtictorya oyetikég
poptaxég pnaleg 28 kot 17, va Ppeite ) oyetikn poprakn pala g Evoong
C,H.N, yopig va ypnoiponon|cete Tig OYeTIKEG aTopkég LALES TV GToL EIDV.

[Toca Aitpa vOpOYOVOVL, LETPNUEVE GE TPOTLTTEG CLVONKES, TEPLEYOLV TOV 1610
aptBpo popiov e avtdv o TEPLEYeTaL o€ 8 g 0EVYOVOU;

100 g aepiov X katarappdavovv 6yko 44,8 L oe STP cvvOnkeg. [1oom givar
oyetikn poploxn péto tov X;

H mokvotrta tov 0&uydvov oe STP cuvlnieg sivau:
a)2,24 g/ B)32¢g/L v) 1,43 g/L
Noa StoiéEete TN c®OTH amdvTnon.

Aépro A éyermokvotnta 3,04 g/L og mpodtumeg cuvOnkes. Na Bpeite T oyeticy
poplokn pado tov A.

A€pro pe poprad tomo XH, €xer mokvomnra 3,48 g/L oe STP cuvOnkes. Na

Bpeite T oyetikn atopukn pado tov X, av 1 oYETIKN atopuk palo tov vdpo-
yovov givan 1.
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320g-88g-392g

20 mol — 2 mol — 1500 mol

67,2 L —0,0224 L

45

56 L

50

68

75



%% 26.

27.

28.

29.

30.

31.

* 32.

* 33.

* 34,

*% 35,

36.

[éoa Aitpa dro&ediov Tov dvBpaka LeTpNEVO o8 TPOTLTTEG CLUVONKEG TEPIEYOLV
1660, dtopa 0&uyovov, 6ca TteptEyovTol o€ 3,2 g dro&etdiov tov Beiov;

No S10AEEETE TIC COOTEG OMAVTICELG:

1. Z& 90 g vepol mepiéyovrat:
a) 18 gvdpoydvov B) 10 g vépoydvov v) 60 g o&uydvou
2. 42 g almtov TepLEyovial GE:
a) 51 gNH, B) 48 gNH, y) 126 g NH,
3. 2e 560 mL CO, mov petpnonkav oe STP mepiéyovrar:
a) 8 g o&uyovou PB) 0,4 g o&uydvou v) 0,8 g o&vyodvou
4. Ze 68 g vdpobeiov mepiéyovra:

a) 4N, dropa H B) 4N, dropa S v) 6,8N, dropo H

Noa yopaktnpicete e X Tig TOpaKITo TPOTAGES v €fvol GOOTES Kot e A av
glvar AavBacpévec.

1. 70 20 L H, mepiéxovv dumhdoto apdud popiov and ta 20 L He otig idieg
ouvOnkeg Beprokpaciog Kot Tieong
2. oto 1 mol NH; mepiéyovrar cuvorikd amd 6ra ta otoyyeio 4N, dropa

3. 6t0.4 mol H,SO, mepiéyovran 16 dropa ofuydvov

4. ot 4 mol CO, mepiéyeton dumhdorog aptdudg popiov amd 6,11 ota 2 mol SO,

[T6co Quyilet;
a) 1 dtopo He B) 1 dropo poAvfdov.

[Towa etvan n pada evodg popiov;
a) o&uyovov ) vopoyrmpiov.

Na d¢iete 6T1 0 AOY0G TOVL 0p1OLOD TV Mol dHO ¥NIK®OY 0VGIAY Elvat i60g e
70 AOY0 TOL aPlOLOY TV LOPI®MY TOVC.

Aivetat woopoptoko piypo 6vo aepiov A kot B. Av 1 paa tov A oto piypo
glvan Ta tpia térapta g palos Tov B kot n oyetikn poploxn palo tov A etvon
21, vo. vtoloyicete T oyeTIkN poplokn pnalo tov B.

Aépro ptypo omoteAeitar amd 4 mol NH, o 2 mol N,,. IToco Quyilet to piypay
[Tocov oyKo katahapupavetl to piypo oe STP cuvOnkeg;

Aépio piypa amotekeitar oméd 3 mol H,S kau 1,2 mol NH,. TToca dropa kot mooo
YPOLLAPLO VIPOYOVOD TTEPLEYEL TO Py

Ye 6,8 g piypatog appoviag kot vopdbetov mepiéyovral 0,8NA dtopa vépoydvov.
IT6ca ypappdpia oppoviog mepiéyet To piypo,;

Miypo epiéyet ioa mol 0o oepiov A ko B pe oyeticég poplokéc paleg MA
ka1t MB avtietoiymg. No vroloyioete:

o) T0 A0Y0 TV palmv TV 600 aepiov 6To piypa
B) To Adyo TV dykwVv TV dV0 agpimv GTo piypa.
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1,12L

4IN, g, 207IN, g

32IN, g, 36,5/N, g

28
124 g,134,4 L
9,6N, atoua

96¢g

349



* 37.

No cuUTANPOCETE TOV EXOUEVO TTIVOKOL:

mol g L (STP) popra
CO, o 440
H,S B
NH, Y
SO )

2

Karaotatiky Eéicwon

38.

39.

40.

41.

Noa vroloyicete v T ™G Taykocag otabepds tov aepiov (R).

TMa dvo aépra A ko B mov Bpiokoviat otig idieg cuvbnkeg Beppokpaciog Kot
mieong va deifete OTL 0 AOYOG T®V OYK®V TOVG gival 150G e 1o Adyo Twv mol
TOVG, Ao OTL LoYvEL:

Aépro X og doyeio dykov V kot og andivtn Beppoxpacio T ackel micon P.
I) Méow evog epforov tetpamiactalovpie TNV mieon Tov agpiov o otabepn
Beppoxpaciao. O 6ykog Ha givat:
o)V
B) 4V
v) 2V
8) 0,25V
1) Authaoialovpe v androtn Beppokpacio Tov agpiov vd otabepn micon.
O dyKog Ba givat:
a) 0,5V

pV
v)2V
d) 10V
No dtohé€ete T oot andvinon og kdbe nepintwon.

H ) g maykocuog otabepdg tov aepiov (R) eaptdtat:

o) and ) Beppokpacio v aepinv * MNa Ta mpoPAnuara Tou 8a

XPNOIUOTTOINBEI N KATOOTATI-

oo Tov OYKo Ko T Oeprokpooio Tmv aepimy . er , X
B y T VEPHOKP p K e¢iowaon diveral, Ot

Y) 0o TNV TEST KOl TOV OYKO TMV aepimv

d) amd ™ von kabe agpiov R =0,082 L atm K" mol”
€) dev e€optdrTan amd KavEva amd TOVE TOPOTAV® TOPOYOVTESG

No dtoAéEete T c®OTH amdvTnon.
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* 42,

43.

* 44,

45.

46.

47.

* 48.

* 49,

*% 5.

* 51.

* 52,

Noa yopaktnpicete pe X Tig TopaKiTo TPOTAGES oV £ivol GOOTES Kot e A av

glvar AavBaopévec.

1. 1 TpocOkm TocoTNTAG S10Ee1diov Tov GvBpaxa og doyeio otabepov dyKov
Tov TePEYEL LovoLeidio Tov avBpaka oe otabepr| Beppokpacia, avsdvet Ty
TEGT OV OOKEITOL GTO TOLYYDLOTO TOL dOYEIOV

2. av aLENGOLLE TOV OYKO £VOG doyelov TTov TePIEyEl TosOTNTA 0EVYSVOVL da-
mpovtag TV Tieon otabepn, | Oeprokpacio Tov aeplov mapapével otabepn|

No S1Ka0AOYNGETE TIG ATOVTNGELS OO,

Aépro droyetevetar og £va pmodovi dykov 5 L kon mpokaiel adEnon g palog
ToL pmaAoviov katd 16 g otovg 32 °C kot og wieon | atm. Na Bpeite ) oyetikn
poplokn paa tov agpiov.

Aépro X og doyeio oykov V ko og Beppokpacia 27 °C ackel migon 3 atm. To
aépro Beppaiverar otovg 127 °C, evd 0 6yKog Tov doyeiov dratnpeitat otabepdc.
[Toon mieon aokel to aépro X otovg 127 °C;

X doyeio oyrov 5,6 L ko Ogppokpaciag 57 °C siodyovtot 64g o&vyovov (O,).
Noa vroloyicete v mieon mov aokel T0 0EVYOVO 61O doYElo.

Aoyeto dyrov 56 L xat Oeppokpaciog 77 °C mepiéyet opiopévn mosdtta aepionv
X tov omoiov N oyetikn poplakn pala etvar 40. Av 1o X aokel tigon 2 atm, va
vroloyicete T pnaa Tov 6to doyeio.

X doyeio oyxov 2,8 L xon Beppoxpoasiog 273 °C giodyovron 0,5N, podpua 81o-
Eewdiov Tov GvBpaka. [Tdom migon aockel To aéplo 6To doyelo;

Aoyelo A £xer duthdoro oyxo and doyeilo B. Xto A gicdyovtat 0,2 mol O, kot
oto B 0,4 mol N,. Na vroloyicete to A6yo v miécemv Tov agpiov 6to 300
doyela, av avtd Bpickoviat otnv idta Beppokpacio.

34 g tov agpiov XH, katorapfdvovv dyko 22,4 L og Ogppokpacio 546 K xat
migon 4 atm. Atveton 4, =1

a) [Toca mol givon Ta 34 g Tov aepiov;

B) [Toom eivor 1 oyetikn poprokn pnalo tov agpiov;

v) [Toon eivar n oyetikn atopky pélo tov ototyeiov X;
No vroAoyicete Ty mokvomto TG appovieg (NH,):

a) oe STP cuvOnkeg
B) o€ wieon 2 atm ko Oeppokpacio 819 °C

No vroloyicete T oyeTIKn poptlakn palo tov agpiov A, av 1 TLKVOTNTA TOL
glvan 2 g/L og migon 2 atm kot Ogppoxpocio 546 K.

X doyeio dykov 56 L xon Oeppoxpacio 546 K ewcéyovrar 11 g CO,, 34 g H,S
ko1 56 g N,. [1oon nieon aoxel To piypa towv Ipidv agpiov;
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80

4 atm

9,7 atm

156 g

8 atm

1:4

a) 2 mol

B) 17
y) 14

a) 0,76 g/L
B) 0,38 g/L

45

2,6 atm



* 53. Ze doyeio Beppokpaoiog 57 °C eicdyovron 288 g piypatog o&uydvov kot aldtov,
70 omoio mepIEyeL TaL dVO 0éptla o€ avaroyio mol 1:4 aviictoiyws. Av To piypa
avto aokel wieon 20 atm, vo, Ppeite:

o) Toca mol amd kabe aéplo mepiéyet To piypa

) Tov 6yKo tov doyeiov

20YKEVTPWOY O1ALVUATOS

54. Noa copnAnpdoete TI TOPaKAT® TPOTACELS:

o) H cvykévipwon evog dtaddpatog delyvel Tov aptOpd Tov ...............
™G SAVUEVTG OVGIOG TOV TEPLEOVIOL OE «eevvnvnnnen. StoAdpoTog

B) AWGAVHO 2 M GTUOIVEL . eneeeeiiiiiiiies e
v) Me v mpoctnkn 1 apaipeon vepo amd SIGAVUO, 1) ...veveerenn.....

55. Xg 400 mL drolvopartog vdpo&etdiov Tov koriov mepiéyovrat 0,2 mol KOH.
No VTOA0YIGETE TN LOPLOKOTNTO KAT’ OYKOV (GLYKEVTP®OT]) TOV SLOUADLOTOC.

* 56. Xe mooa ypopudpto dStaddpatog vitpikov o&éog, mokvotnrag 1,02 g/mL ko
popaxotnrog kot dykov 0,2 M, mepiéyovton 6,3 g tov 0&€og;

* 57. Xe 400 g vepol dahvovtar 20 g vdpo&eldiov Tov vatpiov (NaOH), ondte mpo-
Kkomtel Stddvpa pe mokvotnta 1,04 g/mL. No vtoAoyiceTe 1 GLYKEVIPOOT
TOV SOADLOTOG.

* 58. No vroloyicete T poplaxdTnTa Kat’ 0yKov (cVYKEVTIP®GOT) EVOC SIOADLOTOG
vdpo&etdiov Tov vatpiov, meplektikdTTag 2% Kot® dykov (W/v).

* 59, Noa vroloyicete v % katd Bapog (W/w) meplektikdtta d1oAdpuatog Ogtkod
o&éog (H,S0,), tov omoiov n cuykévipwon eival 2 M kot | TokvoTTd TOL
givon 1,1 g/mL.

60. Xe200 mL Balacowvod vepod mepiéyovral 5,85 g kabapov yAwplovyov voTpiov
(NaCl). Na Bpeite t cvykévipoon tov Boahacovod vepod og NaCl.

61. Noa dwoAéEete T oot amdvtnon yio kabepio and Tig TapoKdT® TPOTAGELS,
SIKALOAOYMVTOG TIC OTOVTI|GELS GOG:

1. Ze d1dAvpa vdpo&eldiov tov vatpiov (NaOH) cvykévipwong 2 M npocbé-
tovpe 400 mL H,O. H cvykévipwon tov tehtikod Stardparog o eiva:
a)2 M B)4M v)0,5M

2. And duddvpa yroprovyov vatpiov (NaCl) cuykévipoong 1,5 M agaipodyie e
g&arion 500 mL H,O. H cuykévipoon tov tedikov dtoAvpatog Oa eiva:
a)3M B)1,5M v) 0,15 M

* 62. Ze 500 mL dwaAvpotog Osukod o&éoc, mepiektikoTnTag 8% Kat® dykov (W/v)
npoctifevrarl 100 mL vepov. Na Bpeite:

o) TV % W/V TEPLEKTIKOTNTA

B) ™ poploxdTTa Kot® 0yKov (GLYKEVTIP®GN) TOL TEAKOD S10AVLATOG,
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a) 2 mol — 8 mol
B) 13,53 L

0,5M

510 g

1,24 M

0,5M

17,8% wiw

0,5M

a) 6,67 % wiv
B) 0,68 M



* 63.

* 64.

* % 65.

* 66.

* 67.

* 68.

Oeppaivovpe 40 mL droddpotog vitpikol vatpiov cvykévipoong 0,4 M,
oonov va egatietovv 8 mL H,O. ITow Oa eival n cvykévipoon tov tektikod
StohdpaTog;

Avayperyvbovrar 200 mL drahvpatog vépoeidiov tov vatpiov (NaOH) mepie-
ktkoTog 10% kot’ dykov (w/v) pe 300 mL gAlov dahdpatog vopo&eidiov
ToV vaTpiov TeplektikotnTog 2% Kot’ dykov (w/v). Na Bpeite yio To Stdlvpa
IOV TPOEKVYE:

o) TV % w/v meplekTikdTTa

B) ™ ovykévipwon (LoplakdTnTa KAt  OYKOV).

Xg 540 g drwdvpatog Betkob 0&€og, TeplekTIkOTNTOG 9,8 % W/V KOt TuKVOTNTOG
1,08 g/mL, npootibevrar 4,5 L dArov dtoddpatog Beukod 0EEog cuyKEVTP@OTG
2 M. Na Bpeite 1 GUYKEVTPOGT) TOL TEAKOD SLOADULATOGC.

[oca Altpa dtoAvpatog vdpoyrwpiov 0,1 M npémet va avopyBovv pe 3 L do-
Adpatog vépoyrmpiov 0,3 M yio va pokvyet Stdivpa vdpoyrmpiov 0,15 M;

e ol avaAoyio OyK@V Ttpémet va avapyBodv dvo dtaidpata vdpoyAmpiov,
10 éva ovykévipwong 2 M kat o dAlo meplektikotnTog 3,65% W/V, Yo va
TpoKVYEL Stdivpa cuykévipmong 1,4 M;

[oca mL vepov mpémet va e&atpicBovv amd 800 mL draAdpatog vépoteidion
Tov kaAiov, meptektikdtnTag 10% w/w Kot tokvotntag 1,05 g/mL, ywa vo wpo-
KOWyeL dtdAvpa e cuykévipwon 2 M;

2royeroueTpixol Yroloyiouoi

69.

* 70.

* 71.

% T2,

[Toca mol avBpakikod acPeotiov Tpémet va avTdpacovy pe dtdAvpa Betikod
o&éog, yuo va ekAvuBovv 4,48 L aepiov petpnuéva oe STP cuvOnkeg; Tldca
ypappdpo Bsukod acfeotiov oynuatifoviol cuyypdvac;

Znreitar 0 6yKog g appmviag mov mapdyetor og Beppokpacio 57 °C ko wieon
1,5 atm, 6tav avtdpdcovv 0,1 mol yhoplovyov appmviov e tepicoeia StoAl-
patog voposeldiov Tov vatpiov.

[Téca Aitpa vdpodbeov (netpnpéva oe STP) Ba oynuatTicTovV, AV AVIIdPAGOLY
pe mepioceta Stodvpatog vdpoyAmpiov, 20 g opvkTov oL TepLEyel 88% Katd
Bapog (w/w) Bero0yo oidnpo (II); Ta vTOAOUTE CLOTATIKA TOV OPLKTOV deV
avTIOPOLV LLE TO VIPOYADPIO.

[éca ypappapia axdBaptov yevudapyvpov, meplektikdmtog 85% oe kabupd
YELOAPYVPO TIPEMEL VO. AVTIOPAGOLV e TEPITTELD SUAVLLATOC VIPOYA®pPioL,
v va mapayBovv 984 cm’ vdpoydvov, petpnuéva oe Beppokpacio 27 °C kot
mieon 3 atm;

2TOIXEIOMETPIA: AAKHZEIZ 165

0,5M

a) 5,2% wiv
g) 1,3 M

1.9M

9L

2:3

50 mL

0,2mol-27,2g

1,8L

4,48 L

9,18 ¢



73.

74.

* 75.

* 176.

77.

%% 78,

[Toca Altpa dtwAvpatog vépoyAmpiov 2 M avtidpovv mAnpwg pe 21,2 g av-
Bpakikod vatpiov;

To yaotpikd vYpo 060eVOLG TOV TAGYKEL 0O EAKOG TOV dMIEKASAKTVAOD £)EL
ovyKévTpaon vopoyrwpiov 0,05 M. Av vrotebei 611 HéGa 6TO GTOUAYL EWGEPYO-
vt 3 L yaotpikod vypod v nuéPa, TGO Ypappdplo vdpoEediov Tov apyiiiov
ATOITOOVTOL NUEPTOIMG Y1o, TNV e£0VOETEPWOT) TOL 0EEOC;

[éoa ypappdapa vépoyrmpiov Ba Tapaybovv, av emdpdacovv 44,8 L vdpoyovov
(netpnuéva oe STP cuvbnkec) og 150 g yAwpiov, oTig KATAAANAEG GUVONKEG;

Katd v kavon tov Bgiov oynuariCerar d10&gidio Tov Beiov. [Toca mol dro&et-
diov Tov Beiov Ba TapayBovv, av Tpocmabcovue va kayovpe 3,2 Kg Bgiov pe
1,12m’ o&vuydvov petpnuéva oe STP cuvOnieg;

2,4 g payvnoiov avtidpovv TApog Le opatd dtdAvpa Bsukod o&éog. To agpilo
OV TOPAYETAL OVTIOPA [E BpdLLio, omdte oynpotiletar véo aépto, Tov dtaft-
Baleton og mepioosta StoddpATOC VITPLKOD 0pyvpov. Na vroioyicete T pala
7oV 1{NUATOG TOV TOPAYETAL.

10 g avBpaxikod dratog evog petdAiov M pe aplBpd o&eidmong 2+, avtidpovv
TANPOG pe Stdvpa vdpoyAmpiov. I'a Ty TANpN e&ovdeTépwon Tov agpiov oV
mapdyston amotteitat Sidivpa mov mepiexet 11,2 g vdpo&eidiov Tov kaAiov. Na
Bpeite ) oyetikn atopkn palo tov M.

ATavTHOEIS OTIC ACKI|OELS TOALOTANG EMAOYIG KAl

ocwaotov Adbovg
10. y 27. (1-B), (2-a), (3-y), (4-a0)
11. X givon: 3,4 28. T eivar: 2,4
Acgivae: 1,2 Acgivor: 1,3
13. B 40. I)o 1)y

14. (1-8), (2-0), 3-B), (4-y), (5-€6) 4l. ¢

15. y 42. Seivaun 1
19. (1-y), (2-6), 3-y)

23. y

A givoun 2

61. (1-y), (2-a)
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02L

39¢g

146 g

50 mol

37,69

40
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Ol ZTOXOI

2710 TEAOG AUTAG TNG BIBAKTIKAG EVOTNTAG Ba TTPETTEI VO UTTOPEIG:

>

>

>

Y

Na avagépelg T eival padievépyela.
Na diakpivelg Ta €idn akTivoBoAiag a, B, v.

Na ava@épeig T gival xpovog uTrodITTAacIacoU Kal TToIEG €ival o JOVADEG
pPadIEVEPYEIOG KOl BOONG AKTIVOBOAIOG.

Na ava@épeig TIG ETTITITWOEIG TNG PadIEVEPYEIAG OTOV AvVOpwTTO.
Na S1aKPIVEIG TIG KUPIOTEPEG TTNYEG PABIEVEPYEIAG (PUOIKEG KOI TEXVIKEG).

Na TTopaBETeEIg TTOPadEiyHATA EQAPHOYWV TWV PABIOICOTOTTWYV TT.X. IATPIKN,
TEXVOAoOyia.
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NEPIEXOMENA

5.1 Padievepydg  didoTta-
on - Xpovog utrodITTAa-
Ol0OPOU - ZUVETTEIEG
POBIEVEPYEIDG YIO  TOV
AavBpwTTo Kal TTNYEG pa-
dlevEPYEIag

5.2. Mepikég EPAPUOYEG

TWV PadIoIcOTOTTWV

5.3 METOOTOIXEIWOEIG
- Zxaon - 20vtnén

EpwtAoeig - MNMpoBARuata
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Ewsayoyn

v «ovyn» tov 207 ardvo o dropo edempeito m¢ N 0d1GoTAcTN HO-
véoo g VANC. H 10€a 0Tt éva ynuikd oToryeio Lropovoe vo. LETATPOTEaEl
o€ GAAO -va. uetaororyelwbel - e0e®PEITO P GLVEYELD TNG LECALOVIKNG
OVLTOTOG TV OAYNUIOTMV VO LETOTPEYOLV GE YPVCO TO, «UYEVIDY UETAALD.
H 1¥¢a dpmg avt enpokerto cuvtopa va ahdaéel. H avarkdioym tov nie-
KTpoviov £0€1EE OTL TO ATOUO gival GOVOETO Kot AmOTEAEITOL GO HKPOTEPQ.
copatidw. To mopnvikd TpdTLTO £dWCE Lo ASTTOUEPESTEPT EIKOVA TNG
aTokng doune. H avaxdivoyn g puoikng padievépyelag £0€1EE OTL
TOVAG(IOTOV PEPIKA ATOUA-GTOLYEID LITOPOLV vV’ aALAEOLY avBdpuUNTa.
"Eto1, évag véog kKAAd0G NG ynueiag, n [Tupnvikn Xnueia, dvoite.

H mopnvikn ynueio aoyoAeiton pe petaforég ol omoieg yivoviat 6Tov
TUPNVA TOL aTONoL. Ta cuvnbicuéva ynuUKd eoavoueva (01 avTOPACELS)
etvar amotédeopo TV HETAPOAMY TOL YIvOVTaL OTIS NAEKTPOVIKEG OTIRAOES
Kot ovviBmg TNV TEAevTaio. AVTEG Ol YMUKES LeTaBoAEg ivan gvaicOnTeg
oTIG eEMTEPIKEG GLVOTKEG, OTTMG T.). Oeprokpacia Kot Tieomn. Avtibeta,
TO TVPNVIKE Patvopevo oev emnpedloviot amd avTES.

2NV TOPNVIKN YNUElD Ol ueTaoToLyelmoels €ival Vo PUGIOAOYIKO
veyovog. Téroleg petaforéc Aéyovtan mopnvikés aviidpdoeis. I'opw 610
1903 o Rutherford vrootipi&e Bempntikd OTL 01 HETAGTOLYEIDGELG YivOvTaL
avBopuNTa 6T VoM Kol LOVO 6T padlevepYa ototyeia. Opmg, mepi to
1919 o id10¢ mETVYE TV TPAOTN TEYVHTH LeTaoTotyelwan «BouPapdilovtacy
aropo afdTov e copatiow aApa (dnAad TVPNVEG TOL GTOLYEIOV NALOD).
"Etot mpoékuyav dropa 0Euyovou He ToTOYpOV TUPUY®YT TPOTOVIMV.
"Extote 1) HEAETN T®V TUPMVIK®OV OVTIOPAGEWDV £YIVE £VOG KVUPLOPYOG TOUENG
™g épevvag. H mupnvikn texvoroyia, ) omoia vanpée T0 amoTéEAEGHO TG
EPEVVOG OVTNG, LAAOTO, YIYOVTOONKE LLE OTPOGUETPTES EMNTMOGCELG GTIV
avOpomivn {on. MdAioTa aut 007YNCE Kol 6TV 16YVOVGO KOTUOLOYIKH
amoym ywo v apyn (Bewpio e peyding Expnéng, Big bang), ™ {on kot
TOV TpOTO «BaVATOV» TOV GOUTAVTOC.
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O1 Rutherford (mavw) kai
Soddy (kadTw) dnuoacicucav
10 1902 pia ammd TG TTPWTESG
EPYOOiEG TTOU ava@EépovTal
oTn padievépyela.
«...Rutherford, autn givai pia
METAOTOIKEIWONY AVAPUWVN-
oe 0 Soddy katd Tn PEAETN
TNG METOTPOTIAG TOU padiou
ge padovIo KAl CwuaTidla a.
«lMa 1o évoua Tou BeoU pn
TN Aeg petaoToixEiwon Ba
MOG KOWOUV TO KEQPAAI oav
AAXNMIOTEG», QVTIQWVNOE O
Rutherford.

(Scientific American,
AulyouaTog 1966)



5.1 Padievepyog owdomacn -Xpovog VIToduTANGLO-
OOV - XUVETELES PUOIEVEPYELDS Y10, TOV AVOpPTO-
IInyés paorevépyerag

Boaowkég évvoreg

"Hon éxovv avagepbei o1 facikol cupforiopol kot Evvoleg yopm amd
Sopn Tov atdpov Kat Tov Tuprva (kepdiatol). Etot, otov cupforiopd 5 X
E€pel kaveig 0TL 10 A givar o ualikog apiBuog (ABpoIGUa TPOTOVIMV Kot
vetpoviov) Kot Z o atouixog opifuog. O televtaiog ekppalet Tov aptOpd
TOV TPOTOVIOV TOL TVPHVA, TOV EIVOL 160G LE TOV ApOUO TV NAEKTPOVI-
@V Y10 £va 0vd€TEPO ATopo. MdAloTa, 600 1 TEPIGTOTEPO ATOLOL [LE 1010
aplOpd TpmTOVImV 0ALL S10POPETIKO HOLIKO aplOpd KAAOVVTOL I60TOTTa,
TOL {10V YN UKoV cToyEiov.
Ta 166t0om0 popet va eiva otabepad M aotadi. Eva otabepd 166tomo dev
nabaivel padievepyod dibdoracn. Avtifeta, Eva actabdég 16oTomo doomd-
TOL PASIEVEPYA KO LETATITTEL GE €va. 6TafEPO 160TOTO, GLVIOWMS GALOL
ototyeiov. Ta meprocodTepa otoryeio pe Z < 83 £xovv ToLAGYIGTOV £Vl
otabepd 166T0oT0. O PEGOG OPOG 160TOTMV TOL £)el KB GToL ElD Elvan
tpia. O 6pog16OTOTO YPNGIUOTOIEITAL, OTAV AVAPEPETOL KAVEIS GE dVO N
TePLEGOTEPOLS TVPNVES. OTav avagépetal 6 Evay TupPNVO e SOGUEVL
A Ko Z, ivon TpoToTeEPOG 0 0pog vovkiioro. Etol, umopel vo met Kovelg
otLta §O kar '§O givar 166Toma Tov 0£VYEVOL, EVD TO 'O eivau évo vov-
KAid10 (Tov 0&Vydvov).

H otafepotnta 1 6x1 evOC TUPNVO - VOUKALO10V EIVaL OTOTEAEG LA
Vo avtiBéTmv duvdpemv: ToV anmotikav dvvapewnyv Coulomb petald
TOV TPOTOVIOV, KOL TOV TOPHVIKDV EAKTIKDV ODVOUEDV, Ol OTOLES Elval
1oYLPOTATES, OALA £xovV eAdylotn epPéreta. Oco Aomdv peyalmvel n
T T0v Z, 1660 ot duvdpelg Coulomb apyilovv va vrepioyvovy TmV
EAKTIKOV Kol 0 TUPTVOG Yiveton aotaféotepog.

Hopaderypa 5.1

[Towa Oa Empene va eivan n axpiPiig oyetikr atopkn pala, 4 , Tov 160-
T6mOVv TOL VIPAPYOPOL g He; Atveton 6Tt Y10 TO VETPEVIO KoL TPOTOVIO

&yovv ndlec 1,008665 kan 1,007825 avtictoryo.

AYZH

To dedopévo wwotomo tov Hg éxet 80 tpmtovia ko BEPara 200 - 80 =
120 vetpovio. Me Bdon to yeyovog 0Tt Ta NAEKTPOVIL OE GLUVEIGPEPOLV
ot pata Tov aTdpov, To avauevopevo 4 Oa icodtar pe To dpoicua

TOV paldV TOV VOUKAEOVIMV.
Apo A =80-1,007825 + 120-1,008665 = 201,66580

170

* Narti 70 A TOU I00TOTIOU
autoUu Tou Hg TeAIKA eivai
199,9683;



Epappo

To v3poydvo amoteheitan amd 500 kopia iétona. To | H koito TH pe
oyetikn agbovia 99,985% kot 0,015% avtictorya. Me Bdon to dedopévo
aTd Vo, vroroyiotet to 4 tov vépoyovov; H amdvinon vo dobel pe 4
deKadIKd ymoeio Kot vo cuyKplOet pe ekeivn ToV TIVAK®V.

H padevépyeara

H guowm padievépyeto avakardednke tuoyaio to 1895 and tov Henry
Becquerel. Avtdg, peretdvtog avopeva plopioion, mopatinpnoe Ot va
0pVKTO TOV 0vpaviov (LETAALOL Ywpic Wraitepn a&ia Trv emoyn exeivn)
ekmépmel pio oktivofoiia 1 omoio SOmEPVA TO TEPUKAAV L LIOG POTO-
YPOPIKNG TAAKAG. TN cuvEYEln To BEua pehetOnke and to (evyog Curie,
70 0moi0 piMoTa £6mGE KoL TO GVopa 6TO PUVOUEVO. Ot GYETIKEG EPEVVES
TOVG KOTEANEQY GTIV aVaKAADYT dVO OKOUT, TEPA, ATO TO OVPAVIO, POdL-
evepymv ototyeimv. Ta otoyeio avtd glvon Ta padio kot ToAmvio. [ v
TPOGPOPA TOLG OV TN TIUNONKAY Ko o1 Tpelg pe Ppafeio Nobel to 1903.

> Padievépyeio. ovoualetal 1 okTivoforion n owoio EKTEUTETOL KOTO. TH
POOLEVEPYO amoovvhean (diaomaocn) aotobwv Topnvov (Vvovkiidiwy)
mpog otabepotepovg mopnveg. H diaomaon avty axolovbeiton amo ex-
TOUTH COUOTIOIWY KOl (O)1 TOVTQ) NAEKTPOUOYVITIKNG OKTIVOSOIOG.
Ta owpatiola kor n axtivofolio. GovIGTOOY TH PaOIEVEPYEILQ.

Y pio T€To10 S1dKAGio 0 aoTabns unTpikos TLPNVAS ATOcLVTIOETOL -

dlaemdtal - 6T0 HvyoTpikd TLPNVA, O OTOI10G LE TN GEPE TOL eivan gite

otabepdc eite padievepyoc.

2ZXHMA 5.1 Padievepydg SIG0TTACN HE EKTTOMTTA:
a. TTuprivwy nAiou (cwpatidia a) B. nAekTpoviwv (cwuaTidia B)
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Becquerel (1852-1908): ava-
KAAUWe Tn padieveépyeEld TO
1896. MNa Tnv epyacia Tou
auTn TINABNKe ue BpaBeio NoO-
uTTeA TO 1903.

H Marie Curie (1867-1934):
TINABNKe pe OUo PBpafeia No-
uteA  Xnueiag, 10 1903 kai
1911, yia TNV TTPOCPOPA TNG
oTtn OlgpeUvNON TOU (POAIVOUE-
vou Tng padievépyeiag. MéBave
até Kakonen avaiuia, moavov
a1md TNV TTOAUETH NG €KBeon
OTIG OKTIVOBOAIEG.

To Celyog Mép ka1 Mapi Kioupi
Je TNV KOpN Toug Ipév, n otroia
emmiong TIPARGnke pe Ppafeio
NoéutTeA 10 1953 yia TNV avakd-
Augn véwv padievepywv OTOI-
xeiwv. Tpia Bpofeia NOuTTeEA
Xnueiag, pia povada pérpnong
(Curie) ka1 éva TEXVNTO CTOIXEIO
(ki0UpI0), TTOU PEPOUV TO OVO-
M& TOUG, ATAV N GUYKOUIOH TNG
olkoyéveiag Kioupi wg emppd-
Beuon NG TIPOCPOPAS TNG OTN
MEAETN TNG POBIEVEPYEIQG.



Ormpmteg peréteg tov Rutherford to 1899 oto [avemomuo MacGil tov
Movtpeai otov Kavadd, £de1&av 0111 padievépyela 1 omolo EKTEUTETOL
Ao T0 0VPAVIo 1 To 0010 draywPIileTOL OE TPELG SLAPOPETIKOVS TOTOVG
oxtivov. Otav n aktivofolria vt mepdost péca amd 16YvPd NMAEKTPO-
poyvntikéd medio, ot 600 TPMOTOL TVTOL OKTIVOV AToKAIvoLV avtifeTa o
évag amd tov aAlo (Ady® tov avtiBETov PopTiov ToVg), VA 0 TPitog Oev
amokAivel KaBorov, emeldn dev £xel poptio (PAéme oynua 5.2).

O Rutherford tig ovopooce axtiveg a, f kat y, avtictoryo. Ov axtiveg
GApa amodetytnke 0Tt elvon copatdrakng evong. Kabe copoartioto &xet pala
TETPOTAAGLO OO EKEIVT] TOV ATOLOL TOL LOPOYOHVOL KOt POPTIO SIMAAGIO
ekelvov Tov niekTpoviov, pe avtifero oG an’ avtd Tpdonpo. Apa, To
ocopoatiol dipa etvan évag mopnvoc niiov. Ot aktivec Prita amodeiytnke
ot lvar TavTOoNUEG e TIC Kabodikés axtives. Eivar, dniadn, Eva peopa
niextpoviov amd o, omoio to kabéva €xel palo ion pe to 1/1837 e palog
TOV OTOLOV TOV VOPOYHVOL KOt POPTio 160 pe -1.

Ot aktiveg yapo etval TpAypHaTt, LE TNV KAACIKY £VVold, OKTIVES.
[Ipdkertan yio nlextpouayvntixny axtivofolio, «P®S», TAPOUOLN LE EKEL-
VI TOV 0KTivov X, 0ALAL e KPOTEPO PNKOG KOLLOTOG KOl LEYOADTEPT
SELCOVTIKOTNTO OO OVTEG .

Owtoypapiko Swpatida B
@il = ﬁ AkTiveg

HAektpIKO
~ nedio

xiopn

Padievepyd otoixeio

I XHMA 5.2 Emidpacn nAekTpikoU trediou o déaun a, B Kai y.

10 cm poAuBdou

0,5 cm poAuBdou

IXHMA 5.3 AlatrepaaTikr IKavoTnTa oKTivWwy a, B Kai y. Mapatnerate 6T T Yeya-
AUTEPN SIATTEPACTIKI) IKAVOTNTA £XOUV Ol OKTIVEG Y.
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®Bopiopodg gival n 1816TNTA
TTOU £XOUV UEPIKEG OUCIEG
va OTTopPOPOUV OKTIVOBO-
ANia pIKpoU PRAKOUG KUPOTOG
(akTiveg y, X, UV) i evép-
YEIO aTTO TAXEWG KIVOUPEVQ
owpaTidla Kal va TNV €TTa-
VEKTTEUTIOUV PE 0PATO QWG.
MoAAG poAdyia €xouv @Bo-
piCovteg deikTeg amd RaSO,
o€ avaloyia

1:100 000 pe ZnS TT0U E€ival
n @Bopifouca ouaia.

* H d&ieiodutikf IKavoTATA
TWV POBIEVEQPYWYV  OKTIVWV
TTOIKIAAEL. 'ETOI, Ol OKTiVEG
aA@a dioTTePVOUV TTOAU Ae-
TTa  peTaAAIkG  eAdoparTa,
aAAG oTapaTolv o€ éva QUA-
Ao ouvnBiopévo xapti. Oi
aKTiveg BriTa diaTTePvouV Ae-
TITG PETAANIKG EAGOpOTA, EVWD
Ol OKTiveG ydua dlatrepvouv
METOANIKG @UAAO  OAUBSOU
TTaYoUG PéXPI Kal = 25 cm.

H oxemikfy dI1eIodUTIKN 10XUG
TOUug eival avTioToixa @ a:B:y
=1:100 :10 000

Mnxaviké avdaAoyo:

Ta peydAa cwpatidia (TT.X.
a owpariola) dev TEPVOUV
€UKOAO Ta €PTTOdIO, £XOUV
OnAadn pIKpA dIATTEPATTIKA
IKavoTnTa. AvTiBeTa, TA MI-
Kpd (T7.X. Y owpaTidia) Tag-
0eU0oUV TTOAU TTEPIOTOTEPO.



Ta mopamdve Propohv vo cuVOYIGToUY 6ToVv ivaka, S.1.

IMINAKAZX 5.1 Toror Padievépyetag

Ovopo.  Xopforo  Xyetikn ®DopTio dvon  AElooVTIKOTNTO

Méla
aAQQ (o} 4 +2 TVPTVEG pkpn
prra B 1/1837 -1 NAEKTPOVIQL pétpa
yapo Y 0 0 axtvoPolia peyoin

[Mopaxdto divetor Eva Tapddetypo og Topnvikng avtiopoons (poadie-
VEPYOU SLACTOGNC) KOTA TV 0Tol0 ToPpAyETOL aKTVOBoAio TOTOV GAQPOL.
Yav untpkdg mupnvog givat To U, evé 10 BuyaTpikd voukAidio givor
10 2*Th (86p10 234):

238 234 4
» U—> 5 Th+ ,He

Oo TPETEL EOD VAL TAPOUTNPHOOVUE OTL GTIG TVPNVIKES OVTIOPACELS TO
alpoicuo Twv uolik®v Kol Twv atopiKkoy apluay rapousvel 6tabepo.

Ext6g amd o puotkd padievepyd 1GOTOTO VILAPYOVY KOL TO TEYVHTA 1
padwicotona. Avtd mapackevdlovrar pe «BopPapdiopud» otabepav wo-
pnvov pe Bpadéa verpovia. Bpadéa, 1060, 0G0 vo desHEDOVTOL OO TOVS
Topnveg Yopig avtol va dactmvral. [Ipokvmtovy kot’ avtd tov TpOTO
100TOTO, TOV OPYIKOV TVPHVOV - otoryeimv. Klaoikd mapaderypa ivaon
N Tapoywyn Tov koPaAtiov 60, To 0moio ¥PNCYLOTOIEITOL TV KOTATO-
Aéunon kaxkonfwv oykmv. Avtd Tapdystot pe ) dpdon:

59 1 60

5, Cotn— - Co + vy

To mapayopevo padtoicdtono Tov kofaitiov dtuomdtal TPog VIKEALO:

60 60 : 0

5,Co > Ni+ [B+y

H npd 1ot0opikd «teyvnt petactoryeimon» givan ekeivn tov Rutherford
(1919), xotd TV omoia. 10 4l®TO peTATPENETOL GE 0EVYOVO:

UN+%He - {0+ H

Hopaoderypa 5.2

Mio 076 TIC TAEOV EVILUPEPOVGES EPAPLLOYES TOV TLPNVIKDV OVTIOPU-
GEMV GTOVG VYNANG EVEPYELOG ENLTOYVVTES NTOV KoL 1) GUVOEST TV VEDV
vrepovpavimv otoryeinv. Etot, To v’ apiBuo 99 otoyeio (Aivetdaviov)
ouvtédnKe amd TV TAPUKAT® TVPNVIKY AVTIdpAoN:

238 14 247 o 7 i “
» UTEN = %7 Es +; ZopmAnpmoTe 10 COUOTIS0 TOV Asinet.
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Emedn otig mupnvikéc avtidpaoelg to GOpolcHa TV OTOMK®Y Kot
palikadv apOpmv Tpénet va dtotnpeital, ETEToL OTL TO COUATION0 TOV
Agimer Oa £xet atopkd aptBpod (92 + 7) - 99 = 0 ko palikd apBud (238
+ 14) - 247 = 5. Apa mpdxerton yio 5 vetpovia (5 n).

Egoppoyn
To v’ apOuov 105 croyeio (yavio N evapndevréuntio kKotd [UPAC)
GLVTEONKE LE TNV TOPAKATO TUPNVIKN OVTIOpOoN:

CL+EN 20X +; Topnnpdote avtd mov Aetnet.

Xpovog vrodourriaoioopov (nuimn)

O1 padievepyég S100TAGELS KOt YEVIKOTEPO, Ol TUPTVIKEG AVTIOPAGELS, GE
avtifeon pe Tig ovvnbelg yNUIkEG avTidpacels, dev ennpedlovion omod
petaporég Oeppokpaciog kot mieong (LEca og kamowa Opto. BEPara). Emi-
onG, UE ELAYIOTEG EEUPETELC, OV EMNPEGlOVTOL OO TN YNMUIKT (YMNUIKOC
TOTOG £VEOTNG) KOl PLGIKT KOTAGTOON TNG 0vGiag 1 onoia dtaomdtot. H
TayOTNTO TNG TLPMVIKNG OPAcNG EEQPTATAL LOVO OO 777 PDGH TOL PAOL-
EVEPYOL 1GOTOTOV (VAIKOV).

"Evoc TpOmoc yio vo eEKQpAcEL KAVELG TV TOYVTNTO LE TNV 0ol £V, pa-
dlevePYO 10OTOTO JLUCTATAL, (POl EPIETO KOL TNV GYETIKT 6TAOEPOTNTA
TOV, £ival 0 AeyOUEVOS YPOVOC VTOSUTANGLOGLLOD.

> Xpovog vrodimlaoiaouod (nuilwn), t, , eivar o ypovog o omolog anai-
TEITOL, DOTE VO, OLOOTOOTEL 1 ULOH OTTO TNV OPYIKI TOGOTHTO. TOV POOL-

evePyod vAiKoD.

O xpdvog vToduAaclac oV aroTeErel LETPO TG oTAOEPOHTNTOG TG padLE-
vePYoL ovciag, dNAao, 660 peyardtepn eivor n tyun tov t, ,, 1060 oTOdE-
pOTEPO £ival 10 166ToTOo. Elvon pavepd Ott petd v tdpodo ypdvov icov
ue t, , ExeL mapopeivel To icd e apyikfg tosomrag. Metd v mapodo
2t,, 00 &xerpeiverto 1/4 (M ) NG aPYIKNG TOCOTNTAG KAT, OTTMG PoLi-
VETOL SL0YPOLULOTIKG GTO GYTLLOL TTOL akoAovOel. AnAadT|, YeEVIKOG 1oy vEL:

m=(1/2)"m,  6mov
m: 1 TOCOTNTO TNG PUSIEVEPYOV OVGIOG TOL EXEL TAPUUEIVEL
m_: M aPYIKH TOGOTNTA TG PUSIEVEPYOD OVGIAG
v : 0 apBpdc Tov nuodv

O oyetwd anhodoTepog TpoOTOG Yo vo. ekTiunBel n toydhTor piog podie-

tiz 2tz 3tz 4tz Stin
t
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Me Bdon 10 YXPOvVO UTTOdI-
TTAQCIaoPoU Tou oupdviou
- 236 Tpog, TEAIKA, TO OTOOE-
PO WOAUBDO - 206, eKTIUNAON-
KE OTI N nAIKia TNG yng eival
METAEU 4 Kal 6 OIoEKATOUMU-
piwv eTwv, ue mMOavoTEPN
iUl Ta 4,6 OICEKATOMMU-
pla xpovia. Ta dciypata Ta
otroia £épepav otn 'n atmoé mn
2ehfvn ol ATToAwyv 11 kai
12 ¢deigav Om N nAikia Tng
2eAfvng €ival 3,6 - 4,2 dioe-
KaToppUpIa Xpovia.

* Xpovol utrodimrAaciaouou
MEPIKWYV KOIVWYV ICOTOTTWV

‘ looéTotro Gy

28y 4,5-10° xpovia
*H 12,3 xpévia
Yc 5,7-10° Xpovia
2p 14,3 nuépec
Co 5,27 xpovia
3 8,04 NUEPES
*0 118's

%Kr 14s

* A6 TNV TTapaTTavw OxE-
on, av gival yvwaoTd T8 m Kai
m,, utrohoyiCetal 10 Vv, dpa
Kal N nAIkia Tou d€iypaTog.
Eivai v = log(m/m,)-(-0,301)
Kairt=v-T,,

2XHMA 5.4 Eikovikn Ta-
poucgiacn TnG padievepyou
digoTTaong



vepyoL dtdiomacng ivat vo petpn et o appog tov copatidiov o f to
omoia mapdyovtol amd £va detypa optopévng ndlog g ovsiog Kot yio
opwopévo xpdvo. To ekmepmoOpeEVH COUOTIOW HETPLOVVTOL PE dpyava,
Ot o araprBuntiis Geiger-Muller 1 0 arop1Buntis crvinpicumy
(cmvOnpookorio). O apBuoc Tov ktHnwV oto petpntn Geiger givot
avEA0YOG TNG TOCOTNTOG TNG padlEVEPYOD OVGiag 1 omoia gival Tapovoa.

MtraTapia

EvioxuTig kai
aTTapIBuNTAG
OeTIKG

POPTIGUEVO

ApvnTiKa
POPTICUEVO

Apyov

2XHMA 5.5 Apxn Asitoupyiag Tou petpntr Geiger — Muller. H padievepydg akTivoBoAia
elo€pyeTal oTo BAAapo Kal IovTiCel Ta ATopa £vOg euyevoug agpiou. 'ETal, Trapayerai
NAEKTPIKSG peUA TO OTTOI0 AYOU EVIOXUBEI KaTaypAPETAI.

Mopdderypo 5.3

r r , 15 3 r
[Towo mosoTTaL a6 Tor 10,0 g Tov padievepyod ~O Ba mapapeivel petd
Vv Tépodo 8 min, av £ival YvmoTd OTL 0 YPOVOG VTOSUTANGIOC OV TOV
15~ .
O &ivon 2 min;
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* H padievépyeia avhkel oTIg
lovifouoeg aKTIVOBOAigg,
ylati TTPOKaAEl oXnUATIONO
16VTWYV 0TNV UAN, atTopoKpU-
vovTaG NAEKTPOVIO OTTO T
dtopa Kai Ta hopIa.

Ta ocwpaTtidla AA@a  eKTTE-
ptrovtal pe TaxUTNTEG TNG
TaENG Twv 16 000 Km s™. Ta
owyaTidla BATa éxouv TaxU-
TNTEG TTOU apyidouv atré TO
pndév kai @Tavouv 10 99%
TNG TaxUTNTAG TOU PWTAG.
Ta ocwpaTidlo dAga TTapd-
youv amo 50 000-100 000
Ceuyn 16vIwV (Eva BETIKO 16V
Kal €va NAeKTPOVIO) avd cm
agpa TTou diavUuouv.



AYZH

Ynoloyileton apyid o aptfudc tov nuio®v 6To S0GHEVO ¥pOVOo: glvat
v=_8,0 min/ 2,0 min - (npu@coﬁ)’l =4 nulwéc. Xuvendg, 1 TocodTNTA
OV TOPOUEVEL EIVOLL:

m=("%)"m, > m= (%) 10,0 g=1/16-10,0=0,63 g

Egoppoyn
To padievepyd *Sr gxert,, =29 ypovia. Ilow rocotnTa fo mapapeivet
peta ano 87 ypovia, av apytkd vampyav 2,00 g avtov;

Movaodec padrievépyerog
H évtaon g padievépyelag pmopel va EKPpacTel e TOAAOVG TPOTOVG:
A. Movaodeg mov eKQpalovy 10 ETINTESO PAOIEVEPYELAS EVOS DALKOD

1. H ovvnBéotepn povéda eivar to Curie (Ci). 'Eva Curie givar mocotnta
ovoiogn omoio veiotaton 3,7-1 0" padievepyés S10omaoelg avé OsVTEPOAETTO.
2. 270 SI. povéda padevépyetag etvar to Becquerel (Bg), mov avtiotoryet
oe pa padevepyd StoTacn ava 0eVTEPOLENTO. ANAadT, EXOVuE

1Ci =3,7.10" Bq

B. Movaodeg mov ek@pdlovv v amoppo@ovpuevy) axtivoforia amod
évayv opyoaviopd

1. "o vo. EKTIUACOVIE TOGOTIKA TO ATOTEAEGLOTO TG EMIOPACNG TNG
aktwvoPoAiag, Beoniotnke apykd pio povado axtivoBoiing, n omoia
ovopdotnke rad (radiaton absorbed dose). Avt ekppalet ™ d6on pa-
dlevépyetag n omoia ameAevBepmvet 1077 evépyelag ava kg fapovg Tov
GMLLOTOG TTOL TNV OTOPPOPA.

2. 270 SI. povada givar 1o Gray (Gy), mov avtiotoryel 6 amoppdPnon
axtwofoiiog evépyetog 1 J ava kg Bapovg Ttov cmpatog. Aniadn, Exovue
1 Gy =100 rad.

I'. Movéaodeg mov ek@palovv v amoppo@ovpevy axtivoforia amod
£va, 0pYOVIGNO OE 6YE0N UE TIS PLOAOYIKES EMATOGELS TOV TPOKAALOVY
1 Gy aktwvoPoliog a mpokalel 20 @opég LEYOADTEPT] KATAGTPOPT) GTOVG
avOpdTvoug 161006 0md 1 Gy axtivoporiog y. To rem (radiation equivalent
man) givat pio povada padieveépyelag Tov dev e&aptdtat amd To 100G TG
axtvoPBoAiag, kot ekppalet Tig PLOAOYIKEG KATAGTPOPES TTOV TPOKAAOVVTOL
oTOV AVOPOTO 0o TNV ATOPPOPNCT| TOV SOPOPOV OKTIVOROALDY. ANAadT,
1 rem gtvan mocdTNTO AKTIVOPOAING 1) OTTOl0L EMPEPEL EVA, GLYKEKPIUEVO
Broroywo amotéheospa. Etvar pddota 1 rem =1 rad axtivov X1y .
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* To Curie gival pia pyeydAn
povada. 1 Curie padiou TT.X.
IoouTal ge 1 g autou. 21a d1d-
QOpa EPYOOTHPIA TO PEYEDN
ekppadovtal oe millicuries.

‘Exel TT.X. €KTIUNOEI OTI TO Qv-

BPWTTIVO CWUO TTEPIEXEI PO-
dlevepyd VOuKAidIa Ta oTroia
divouv 400 000 diaoTrdoelg
70 AeTité fj 1,1-10° Curies,
onAadr 11uCuries.



Emntooeig ¢ padievépyelag 6tov avlpmmo kat
KUPLOTEPES TNYES PUOLEVEPYELUS

Ta froroyud vAKd vopiotavtar yevikd BAAPeS and ) Aeyopuevn iovidovoa.
axtivofoiio (aktTivooAio TOL TPOKAAEL GYNUATICUO WOVI®V). AVTH Umopel
va, gtvan oktiveg y 1 X, veTpdvia, couUatiotn GAQa, Kot NAEKTPOVIA. Xye-
dOV OA AVTA UTOPOVV VO TPOKLYOLV amd TN padtevépyeta. EAeyydpevn
€xBeon tov avBpmTOL o8 TETO1EG aKTIVOPOATES Lmopel BEParta va £xet Kan
EVEPYETIKA OMOTEAEGLLATAL, OTIMG TT.). KATOGTPOPT OVETIHOUNTOV 1GTMOV
(padroBepameio TOV KAPKIVIKOV KLTTAP®Y). MIKpEG dOGEIS LOAUK®DV
axtivov X ypnoILOTOI0VVTOL OTIG OKTIVOYPOPIeES (dNAadT POTOYpOpies
ue oktiveg X) avOpomivav 10TOV Kol 0GTMV.

To yeyovog 6tin padievépyeta Tpokaret coPapototes fAaPec oTtov
dvBpomo glvatl yvooto 1on and v emoyn g EKpNENS atopuk®v Pop-
Bov ot Xipooipa kot to Naykoacdkt (1945). To mopnvikd otdynpa Tov
Cernobil to emPefainoce (1986). O avBpamvog opyavicpog ivar otabepd.
extebelpévog oe pia factkn, uoikn, ovifovoa aktvoBoAiia, 1 omoia
TPOEPYETOAL A0 VoL GOVOAO TNYDV. ETot, vadpyel n koouikn axtivofolio,
N axtvoforia TOV TPOEPYETOL OO POSIOVOVKALSIL TOV VILAPYOLV GE
Bpdyovg, 6T0 £60p0OC, GTO VEPO, GTOV ALEPQ, OTIG TPOPES KAT. Padievepyd
VOUKAMO10L VITAPYOLV EMIONG Kol LEGO GTOV avVOPOTIVO 0pYaVIGUO, OTTMOG
Y. TO K. 2 PLGIKN aVTH PadlEVEPYO aKTIVOPoAia Exovv mpootebet
KOl TO TPOTOVTIO SLACTACTG OO TUPNVIKEG OOKIUES. AVTEG Hmopel va
€YOVV UTEL KAT® OO KATO10 YEVIKO EAEYYO 1] KOL VO YIVOVTOL KOTTOYELON
(terevtaieg dokipég and Ivdia kot [axkiotdv to 1998), ahAdd Ta Tapdywyd
Tou¢ Ba Ppickovial TNV ATLOCEAPO Y10 TOALA XPOVIA.

AvBpomoyeveic emiong mYES padleEVEPYELOG, TEPQ OO TO TVPTVIKE
OTAQ KOl TIG OYETIKEG TOVG OOKIUES, Elvar ot yevvnTpleg aktivov X, Omwg
KOLL TOL TUPNVIKA EPYOCTAGLO TAPAYMYNS NAEKTPIKOD PEVLOTOG KOl TO GL-
VAQEG IE aVTA TPOPANIO TOV TUPNVIKOV amofATev (PAETE Kot oYETIKO
évBeT0). TELOG AVOPEPOLLLE TO PADIEVEPYA IGOTOTA, TO. OTTOL0, TOPEYOVTOL
Y10 EPEVVITIKTY, EPYOGTNPLOKT KOl VOGOKOUELOKT] XP1OT.

Ot BraPeg otov opyaviopd amd Tig axtivoPorieg avtég opeilovtan
OTNV KAVOTNTA TOVG VO TPOKOAOVV I0VTIGUO KOL HAEKTPOVIOKN O1EYENTT].
[Mapdyovton £T61 10vTa Kot eAedbepeg pileg, Ta omoia gival dpUCTIKE 6TV
oA Proymukn dwadikacio. M’ avtdv Tov TpoTo, TPoKOTTTOLV PAAPEC 6TO
uetaforiouo, OnMG mopepnddIoT TN dpaomn TV evidumy Kol dAAUYEG
ota DNA kot RNA.

Ot axtiveg y kou X givar ot emPrapéotepes, epocov el6dVOLVY Pabid
otov opyoaviopo (PAéme kou mivaka 5.2). Ta verpdvia mpokaAovv eniong
BAGPeg oe Paboc pEcm devtepoyevmy dpAcemv, 01 0OTOiES TAPAYOLV Po-
devepyd mpoiovta. ‘Etol m.y. pio avtidpaom déopevons vetpovioy, Omwg
n N (@n,p) - "t C,sivor Suvatdv va adidEet ™ Sopn ToOV opvoEiy,
Apa. KOL TOV TPOTEIVAV.
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Ytov mivaka 5.2 divovtal To S1ipopa YOPAKTNPIOTIKA TOV KUPLOTEP®V
OKTIVOBOAIDV.

ININAKAZX 5.2 X0poKTnploTiKé padlevepymV oKTvoPoAimV

aKTIVOBOAia @uon @opTio svél\;;:::;q / Méon Sicioduon
agpa owHa
OKTIVEG Y NAEKTP/TIKN - 0,1-40 XWwpig 6pio  TO diatTePVA
aKTiveg X NAEKTP/TIKA - 0,01-0,1 XWpic 6pio Babid
a owyaTidla 2 4-10 4-10cm pouxa, 6¢pua
B ocwpaTidla -1 0,025-2 MEPIKA M Aiya mm

H padievépyeta dpa otov opyaviopo pe dvo tpoémovs. O évag ivar kabapd
COUATIKOS KO 0 AAAOG YEVETIKOG. ZTNV TPATN TEPIMTMGT TO {010 TO ATOUO
voiotatar T PAAPN. Xt devtepn, ot BAAPeg pmopodv va petafifactovv
Ko OTIG EnOpEVES YeVIEC. Ot cmpotikés PAAPeg pmopel va etvon Bporydpieg
1 KoL LOKPOYPOVIES. XTIC TPAOTEG T ATOTEAEGLOTO EKONADVOVTOL GOVTO-
po petd v £kBeon, eva ot devtepeg epeaviovTot HeTd amd UVeES 1) Kot
xpovio. Ztov Tivaka 5.3 divovion Ta frodoyikd anoteréopata (BAGPES)
ano £kBeon og S1APOPES 0OGEIS AKTIVOPOALDV.

IMINAKAZX 5.3 Emdpdoeic axtivofoAiog 6Tov opyoviopro

Ao6on (rem) KMVIKO amoteléopaTa
25 LEI®ON T®V AEVK®V OLLOGOOPImV
25-100 VT, KOTOGO, AUATOAOYIKEG AALOIDGELG

vavTtia, EUETol, KOTWon , mBavog Odvartog amod

100-200 , . . : .
LOAVVGELS AOY® HEl®ONG AEVKADV LOGOUPI®Y

200-400 Bavatneopa d6om yio 1o 50% TV extedévimv,
wwitepa av peivovv yopic Oepaneio. BAGPeg
GTN GTANVA KO TO LVEAD TV 0GTAOV.

> 600 Bavatnedpa éotm Kot pe Bepameio.

Ewwotepa d0ce1g peta&d 200 kon 700 rem emikevipopéves OU®S o€ Opt-
OUEVN TTEPLOYT TOV COUOTOG TPOKAAOVV LOVO TOTIKEG PAAPES. Avapesa
o’ avtég eival gykavpata omd aktives X, PAaPec otoug 0pOaApoVG (TT.).
KoTappdytng) Kot oteipmon). Ta mAéov evaictnta Opyoava ot padievépyeia
elval To PLATLa, 1) KOWALOKT XDPQ, 0 LOEADS TV 0GTAV, 1| GTAN VA KO TO
opyava avamopaymyns . To mAéov capég amotélecpa g Ekbeong etvat
N Aevyouuio. Ocov apopd oTig YeveTikés PAAPES, avTéc, ennpedlovtag Ta
DNA «ot RNA, kataAnyovv o€ ustdiialn.
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To avBpadmivo ochpa déxeton pio puoikn aktvoBoria g ThEemg
tov 0,1 rem to ypovo. EmmAéov, dtopoa ektebeiéva og 10TpIkég ypnoels,
omv &yypoun TV, og agpomopikd taidia d€xovtan pio mpdobetn aKti-
voPoiia 0,2 rem 10 ¥pdvo. To PEYIoTO EMTPENTO - AVEKTO OP1O Yict OAO
TO GO Kot TO pHEGo avOpwmo givan Ta 0,5 rem to ypdvo. Eidikdtepa 10
OP10 Y10 TOL OPYOVOL CVOTTOPAYOYNG Etval kpATEPO TV S rem yio d1dp-
kel 30 ypdvaov.

5.2 Mepikéc e@aproyES TV PaooicoTOTMV

Paodwypovoroynon pe avlpoxka

‘Eva padievepyd 166tomo tov dvBpaka, To omoio £xel 1dlaitepn onuocio
oe moAG emoTpoVIKG Tedia, ivon To 't C. Avtd éxet xpdvo nulming
5760 ypovia. To 166T0mO ALTO TAPAYETAL CUVEYDS TNV UTULOCPULPOL OO
10 «BopPapdicuod» tov N, and v Koopkt aktivoBolrio. O pubudg pe
TOV 01010 TO 100TOTO AVTO daomdtal eElcopponeital amd To pLOUS e
TOV 0To{0 TopAyeTaLl. AVTO £YEL OOV ATOTEAEGO pia TEPimOVL oTadEPN
GLYKEVIP®GT TOV e OTNV ATUOCPOLPU Y10, OYETIKA LEYAAEG XPOVIKA
nep16oovs. [MaAdotepa ToAAol vTOGTNPILOV OTL 1 GLYKEVIP®GT) OLTY| TTOL-
papével otabepn. Nedtepec OUmC Tapatnpnoclg £xovv deiketl 6T avTn
aAAGCEL KATA KOPOVG KO 01 0AAOYEG QVTEG AmodIdOVTAL TNV NALOKT
dpaotnproTnTa (m.%,. KNAIOEC , EKPNEELC).

To 166tomo avtd 'C dnpovpyel padievepyd S1o&eidio tov dvBpako,
14COZ, 70 07010 OPOLOIDVETOL AT TOL PVTA KoL EIGEPYETOL ETGL GTNV TPOPIKT
alvcida. Otav o opyoviopds tebdvel, n apopoimon avth otapotd. Tote
0 AOYOG He/te (to oT0BePO 106TOTO TOV AVOpaKA) PEIDVETAL GTOOEPE
GLVAPTNGEL TOV YPOVOL OV PeGOAPEL peTd To Bdvarto. O ypdvog dnAadn
7oL £yel mapEABeL amd 1o BAvaTo evdg opyaVIGHOV PTopel va puetpmBel
néoa omd Tov Aoyo C/AC.

H padioypovoldynon pe tn uétpnon tov AOYov autol GE 0PYOVIKY
VAN (E0A0, 00Ta K.A.T.) eivar eupOTaTa dtadedopévn. I'ivovion ekTiumoelg
omd Ayec exatovtadeg ypdvia uéypt mepimov 50 000 ypovia.

Opwg n avaxdioyn 6Tt N ATLOGPAIPIKT GVYKEVIPOGT TOL “c
NTAV UEYOADTEPT] TPV OO KATOLES YIAAOEC ¥POVIK ETEPUAE TNV OVOL-
Oedpnon ot péBodo. Attia yo TNV avakdioyn oot ivol 1 ddotaon
OTO OMOTEAECUATO TOL GvOpaKa e EKEIVO TO OTTOL0 TPOEPYOVTAL OO TN
oevopoypovoloynon. H tekevtaio eivor pio péBodog vToAoyIGHOL NG
NAkiag péca omd Tovg dSOKTLAMOVE TMV KOPUDV TV dEVOP®V KoL 0ITo-
delymke akpPéotepn exeivng tov avOpaka. [Tavtwog n pébodog pe tov
e eEaxoAovOel va gival €v ypNGEL, KUPIOE Yl TNV TIGTOTOINGT NG
aVOEVTIKOTNTOG TOV £PY®V TELVIG.
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Me Tn padioxpovoAdynon Pe
C emituyxdavetal okpifeia +
200 xpovia Kal UTTOAOYICHOI
péEXPl 20 000 xpovia. ‘ETol,
yla TTapddeiypya o PaAAIvog
(PAKENOG TTOU TTEPIEIXE TA XEI-
poypapa TNG Nekpdg BGAao-
oag Bpébnke va eivar 1917+
200 etwv. Ta TmoAaidTEPQ
EUPUaTa aTmo ToV TTPOIOTO-
pIKOG AvBPWTTO (EIKOVEG OTTO
Ta oTmAaia Lascaux) €xouv
nAikia 15 516 £ 900 xpdvia.

« MAnv Tou "C kai GAa 106-
TOTTQ PTTOPOUV VO XPNOIUo-
TT0INB0UV Yia padIOXPOVOAS-
ynon. Metagu autwv 1a 28y
kai 22Th €xouv 1010iTEPN ON-
Mogia pia Kal oxnuaTioTnkav
TAUTOXPOVO ME Tn OnuIoup-
yia Tng yng. Autd d1a0TTW-
vial  padlevepyd divovtag
TeEAIKG aéplo He 1O oOTTOIO
MEVEl TTaYIOEUPEVO HECT OTA
OPUKTA TOUG.

H nAikia Tou «EupwTtraiou
NG Kivag» Bpébnke TrepiTrou
3 000 xpovwyv pe Tn BorBeia
NG PadIOXPOVOAGYNONG HE
avbpaka.



E@appoyéc otnv wtpun

H ypnon padioicotdénwv otnv 10Tpiki KaAOTTEL TOAAEG EPAPUOYES, TOGO
OTN JLYVOOTIKY], 0G0 6T BEPATEVTIKT (TVPNVIKT WTPIKN).
PaodwOepamsio

Ta didpopa €101 KLTTAPWOV deV TPOSPAAAOVTOL LLE TOV 1010 TPOTO OO TIG
axtivoPolieg. Mepikd o’ avtd etvor avBextikd, eved dAla TposPdAilovton
evkoAa. 'Etot, pe katdAAnAn aktivoBoAio umopel va yivel katastpoen Tmv
«ooBevavy, yopig va tpoteveitor PAAPT ota vy. [a Tapddstypa o Kop-
Kivog, Tov Bupeoeldovg pmopet va katamoieundei e 1o padioicoTono B,
Avayvoon

Oplopéva padtoicodToma Exovv amodelyfel TOAD ATOTEAEGUATIKA MG
YN OETEG o8 OPIGUEVEG 1YVOOTIKEG d1001Kacieg. AvTd cvuPaivel yroti
T pad10icOTOTA EHKOAN UTOPOVV VO AVTIKATOGTIIGOVV TO AVTIGTOLY0L
QLOIKA 1GOTOTA, EVM EDKOAN LITOPOVV Vo aviyveLdohv, akoun KL OTav
Bpiokovtot og tyvn, pe ) Pondeia opydvav. o Ttapdderypo pépvovpe
T PNOT TOV PTe (TeYvNTI0) GE POUdIOYPAPIKEG OLATAEEIC CAPWOTC, TOV
TPAYHATOTOLOVVTOL LE AT TNV KOTOVOLUT TOV paidloiGOTOTOV GTO OPYOVO
nov e€etdletal. Kat’ autd tov Ipomo SlomoTdvoue TNV KaAn Asitovpyia
0pYAV®V, T.Y. KOPIAG 1 aviyvevomn Kakonfwv OYK®V 6ToV EYKEPAAO KAT.

E@oappoyéc oty teqvoroyia

X0pOoKTNPLOTIKA TOPASELYLOTO TETOLOV EPAPUOYDV Elvar:

1. Hopaywyn ropyvikig evépyetag. Aoty yiveton e ) Pondsia mupnvikov
AVTIOPUGTNPOV KOt ATOTEAEL TN CNUAVTIKOTEPT EPOPLOYN TOV PALOLOTICO-
OOV 6T fropnyavia.

2. Métpnon kar EAey)os T0v TAY0VS HETALMKDY 1] TAACTIKADY ETIPA-
vermv. Avt yivetal pe oktivofolio wov dtamepva To GUAAO Ko 1 omoia
1 ATOPPOPATOL ALVAAOYOL LLE TO TTAYOG TOV VAIKOV.

3. Evromiouog otappodv 6winvarcemy. Avtd pmopei va yivel e mposhnkn
€VOG padloicoTOTOL 67 £val AVTAOVUEVO VYPO 1 AEPLO, OTTOTE e TN PonBela
evog petpnty, m.y. Geiger — Muller, evkoha pmopolpe vo SOmIGTOGOVIE
oo OV SLOPEVYEL.

4. Métpnon tns otabung vypav 1 otepev o deéouevyy. Ko oty me-
PITOON OVTH LETPETAL 1] OTOPPOPOVUEVT] PASIEVEPYOG aKTIVOBOALAL,
KaBmg N aroppoPnon avéavel, 6tav 1o VAKO yepilel ™ de&opevn Kot
TapePUPAAAETAL GTNV TTOPEID TOV OKTIVOV.

5. Zovripnon opiocuévwy tpopiuwv, Yopn ot WKpofloKTOVo dpacn
TOV AKTVOPOMDV.

5.3 Metaotoryelmoslg - Xyaon - Tovrnén

Mertaotoryeimon etvon 1 HeTafoAR EvOg YN0 oToryeiov o€ AAAo, Léca
amo pio Tupnvikn avtidpaon. Puoikég avbOpUNTEG LETOCTOLXEUDGELS Vi
VOVTOIL GUVEX®DG GT) PVOT GTO padlEVEPYA VAIKA. H Tpdn Te)vnT fToy
eketvn Tov Rutherford (BAéne evomta 5.1). Or pdTeg Te)VNTES HETOOTOL-
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AcBevng
>mivenpoypdenua Tou Oti-
XVEl TN por aiyatog oTnv
Kapdid ue Tn PorBeia Tou
padioicotétou *Te.

Padloypa@ikr) cdpwon Twv
00TWV WE TN BonBeia Tou pa-
dioicototou **Te.



YELOGELG LLE COUATIOW LIKPNG EVEPYELNG TV dVOKOAEG. Mbvo 1 cmpari-
o10 kB 250 000 0000 £xave Tnv Topnvikn petaforn. Extote dpwmg, pe
TOVG EMITOYVVTES (.. KOKAOTPO), TOAAEG EKOTOVTADEG LETAGTOLYELDCELG
&yovv paypotonombel. EmimAéov, pe Tig Te)vIKES auTEG GUVTEINKAY Kot
TOL DITEPOVPAVIO, GTOLYELAL.

H teyvuc avt| cvviotatol 6to BopPapdicud d1apopmv oTotyeiny
- OTOY®V PE TOXEMS KIVOULEVO DTOOTOUIKE 1) KO ATOUIKA GCOUATIOW,
OTOC .. VETPOVLL, TPMTOVLL, SEVTEPOVLA (TVPTVES TOV 160TOTOL - H),
COUOTIOW AAQQ KAT.

ATO gvepyelakn Kol TEYVOAOYIKT| Aoy 01 TAEOV EVOLAPEPOVOES
TUPNVIKES AVTIOPAGELS Elval 1 aydon kai n cOVTHEH. TN Y60 OPIGUEVA
Popéa arouo, OTOC Y. U kat 1o **Pu, Boupapdilovrar pe vetpdvia
KatGAANANG evépyetag. Tote o1 mupnveg Tovg omdlovv - oxaloviol € dVo
HKPOTEPOVG TVPTVES, EVA EAEVBEPDOVOVTOL TOLTOYPOVE 61O 1| TEPIGGOTEPQL
ToyEN VETPOVIO Kol LEYAAEG TOCOTNTEG EVEPYELNG. ATO TO VETPOVIO TOV
elevBepdvoviot TOLALYIOTOV £va TPOKAAEL VEQ oydon Kot £Tot YiveTon
pio advordwy avtidpaon. Av o puBudS avTig EAEYYETOL, TOTE EXOVLE EVaV
OTOUIKO (TVPNVIKO) ovTiopactipa. (aTiin). Av 1 aAvcd®TY| avtidpacn
YIVETOL EKPNKTIKA Y1 yopa., TOTE EXOVLLE TNV aTouikn foupo.

T obvenéy edagpoi mopiveg, onogty. \H, 2H, H, cuyyovedo-
vtat - gvédvovtat kot divovv Bapdtepoug, omog my. ;He, pe tavtdypovn
€KAvomn oAy PeyoldTEP®V OO T GYACT TOCOTHTMV EVEPYELNG. TNV
Koaoioyia d€xovtal 6Tl 6T AGTPA YIVOVTUL GUVEXMG TETOLEG OVTIOPACELS
LETATPOTNG TOL VOPOYOVOL GE NA10. AVTA GAAMOTE TAL GTOLYELN ATOTEAOVV
TO HEYOALTEPO TO000TO TNG LAl TV (wviavov actepudv. H obvinén,
v va yivet, yperaetal mold vynin Beppokpacio
(>10 000 000 °C). Ztn Aeyopevn BopPa vdpoydvov yivetan mpdta pio
éxpnén oydong (ovpaviov), ondte 1 Beprokpacio avEPYETOL TOTIKE OE
opla, ®oTE va aKoAovOnoel  ocHVINED.

®o—>
Apyd
VETPOVIO
TTUpRAvag U
236
TTUpAvag %
(aoTabng)
. = VETPOVIO
— X =akTiveg v (evépyela) =Xe

2XHMA 5.6 Texvnt oxdaon Tou oupaviou 235, n otroia atroTteAsi T BAcn TG aTo-
MIKAG BouBag tTou éreae atn Xipoaiua 1o 1945.
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N'vwpideig oTlI......

To TTPORANUA TWV TTUPNVIKWYV ATTORBARTWYV

To arofAnTa TV BEpUONAEKTPIKOV OTAOUMV TOPUYOYNG NAEKTPIKOD PEVLLATOG Ol OTTOI01 KATOVOAMVOLV KApBovvo
(.. Myvitn) mepiéyovv, TANY TV GAA®V, 0&eidio Tov Beiov Kot otdyTn. Otav OP®G YPNCULOTOLEITOL TVPNVIKO
CKOOGLLOY Y10 TV TOPAy®YT PEOULATOC, TO ATOPANTA TEPLEXOLY £Vl LEYALO aptBLO padilevepydV oTotyElv. AAAa
o7’ aTa vt WTEP®S XPNoYLa Kot GALe dKkpog emtkivovva. ESdd kot apketd ypovia xel Eeomdoet pio dtopdym
o€ eMMED0 KVPEPVNOEMV, EMGTNUOVAOV KoL TEXVIKAV Y10, TOV TPOTO SLaXEIPLoNG TV OTOPANTOV QVTMV.

Mia 0md T1¢ TPOTAGEIS TPOPAETEL TNV ATOUAKPVVGT) OTd TO. TVPNVIKG amOPANTO TOV TVPNVIKG GYAGIU®OV DAL-
KAV, T0 OTOio. ITOPOvV Vol XPNGLLOTOM 000V TAL0V GOV TUPTVIKE «Kavotoy. Mio Tumiky «paBoogy Tupnvikov
Kavoipov weptéyet ovpavio (3,3% U ko 97,7% 238U). Kabdg 1o oydoipo U koravordveta, divovrtag v
OTOLTOVLEVT] EVEPYELDL, KATOEG TOGOTNTES OO TO U UETOTPETOVTOL PASIEVEPYE GE DITEPOVPAVIO. GTOLYEID, OTLMG
€lvot o pad1oicOTOTO TOV TAOVLTAOVIOV Py ko ***Pu . Avtd UITOPOVV VO, ETOVAYPNOLLOTOMO0VY GOV «KODGILOY.
To va dtoy@protet kot vo mapaAneBel To mAovtdvio, N paPdog dtodveTal oe 0D Kot ad TO SIGAVLLOL TTOV TPOKVTTEL
UE YMUIKODS OloyMPIoUOVG OTTOUOVAVETOL TO OXAG1L0 VAKO. To piypo o&gdiov tov U kat Tov TAoVTOVIOL
APNOWLOTOLEITAL [LE LOPPT) OEEWDIOV TOV HETAALDY GOV TUPNVIKO KOOGILLO.

To petovékmua ot ADoT avakdkAwen TopnvIKOY Kavoiuwy 0PEIAETOL, €V LEPEL, OTT SLVATOTITO YPNGLLOTOINGTG
TOV TTAPAYOLEVOD TAOVLTAOVIOV Y10, TV TOPAYMYT TUPNVIKAOV OTA®V 0O TOPUKPOTIKEG OPYUVAOGCELS, OO OULAOES
Tpopokpatdv kKAn. Emmpocheta, 1 dtadikacio apnvel cov Kotdlowro vypd omdAnTa e eEopetid Heyain po-
devépyela, Ta omoia eivat emtkivovva Yo TOALY, (0MG Kot YIAMAdES, xpovia.

IMo wapddetypa, 6Ty VYPR EACT TOL TAPAUEVEL AT T SLEPYAGIaL, VITAPYOLY TPOTOVTO GYAoNGS, OTMG %Sy (otpob-
vt10-39) pe nuiton 29 ypoévia , Pics (xaioro-137) pe nulon 30 xpdvia.
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Oa Tpénel Aomov va Tepdeovy tepimov 400 ypovia, MGTE 1) PASIEVEPYELD OO CVTO T TOPATPOTOVTA VO LeLmBEl
oe avektd emimeda . Opwmg, kot tépa oo T 400 avtd xpovia Oa e&aorovdel va vdpyet kKivduvog omd padievepyd

*Th (06p10-229), T@V omoimv N Nulon LeTpLETOL GE (IALAOEG N

KoTaAouTa, OTmG T.Y. *'Am (apepikio-241) kon
Kot ekatoppvpla ypdvia. To mAéov culnnévo oxESL0 EIvaL 1) LETOTPOTT TOV VYPAOV OVTMOV OTOPANTOV GE VO
AddEIG Kepapkég papoovs pe pkog 3 m kot ddpetpo 30 cm kabepio. Ot de pafdol 6T GUVEKELD VO KTOPOVVY
o€ KOTAAANAESG YEMAOYIKES BEGELC, OTTMG Ypavites, TOAd opvyeia Kot oTpdpoTo aldtwv. Exel mbavoloyeital 6Tt
0o mapapeivovv Boppéves et yhades ypovia, oca ypetdlovior Ta padievepyd otoryeia yio va e&avtinfovv. Ta
amoPAnTa evog LOVo Topnvikov otafov woybog 1000 MW Ba mepiéyovtat o 10 tétoteg papdovc.

Apketég pehéteg £6e1&av 0L 1 LEB0SOG avTN Elvar EQIKTY Kot APKETEG YEMAOYIKES BEGELG TAPNG UTOPOVV VaL
Bpebovv. [Tapdra avtd, emeldn ta VAUKG avTtd O mTpénetl va peivouy Bappéva yia IAAOEG YpOvia KOVEVOS dEV
pmopei vor yyonOel yio Tig amOWELG Kot TIC GUUTEPLPOPEG TOV LEALOVTIK®V Yeve®V. Ta 110N vIdpyovTa TupnviKa
amoPfAnta gite puAdocovtal pEypt va Ppebel yevikdtepa pia Ao gite evrapialoviol o€ emieypéves Bécelg. "'Hom
&xovv onpelwbel kpovopata «mepaTeiog Kot Aadpepmopiogy Tupnvikov arofAntev. Eivar gavepd 6t n tehikn

TOYN TOVG deV EXEL KO KPLOET ...

g

-

H dwoyeipion tov padievepydv VAKGV yivetol KAT® 0o dPUKOVIELN LETPO OOPALELOG, OTMG T LEC® EVOG POLITO-

TIKOV GUGTILLOTOG THio® amtd Eva Topdfupo pe Yool ToAD HeyEGAOL TayOVG, OTMG POIVETOL GTO TOPATAV® GYTLLO.

MYPHNIKH XHMEIA 183



Avake@uraioon

1.

10.

11.

12.

13.

14.

15.

16.

TMupnvuch ymueio givor 0 KAGSOG TS YNLUELOG TTOV AGYOAEITOL LLE TOL TVPTVIKG QOLL-
vopeva, Oniadn HeTOBOAEG GTOV TUPTVE TV GTOLYEIMY TO. OTTOI0L GLUETEYOLV.
Avtd dev emmpedlovrol amd TG eETepikég cuvONKeg BepoKpOciog Kot TESNG.

Iootoma eivar 60 N TeplooOTEPE GTOMO HE TOV 1010 ATOMKO 0plOUd Al
, , , 18 16 . .
3160opo palikd. Ta dropa .y, O kar O givar i66tona TOV OEVYOVOL.

. Lo, , . 6y
. NovkhAidio givon évag mopnvog pe dedopévo Z kar A. To ;O givon éva vov-

KAid10.

Yrdpyovv 1c6tona 6Tadepd Kol 1I6OTOMTA PASIEVEPYE TO OTTOL0. SLUCTAOVTOL
Padievépyeta eivor 1 axtivoPolio n omoio ekmépmETOL KATA TN padievepyd
arochvieon aotafdv 160TONOV TPOG oTafepdTEPOLS TVUPNVEG. ZuvioTaTol

oo copoTiow o Kot B kot aktivoBolia.

Ot axtiveg a givar pony muprvev niiov. Ot axtiveg B elvar pon niektpovimv.
Ot aktiveg y lvat NAEKTPOUAYVNTIKT aKTIVOBOAIR [KPOD PKOVG KOLOTOG.

e pio mopnvikny avtidopoorn 1o GOpoicpo pHolikdv Kol ATOUIKGOV aplOpdv
TAPApEVEL 6TaOEPO.

"Evag tpdmog Ek@pacng e TayvTnTag Mg padievepyod dldomacng Eivatl o

XPOVOg vIodmAactacpob (t,,), 0 xpévog dNAadn mov amoiteital, OGTE Vo S1-
OOTOOTEL 1 LG OO TV OPYIKT TOGOTNTA TOV PASIEVEPYOD VAIKOV. AyeTon
Kot Numn Tov VAKOY.

Meté v nédpodo v «nuioav» Bo napapieivel, omd pia apyikn rocoTnTa m,
n0GOTNTA podlevepyoD VAoV m, ion pe : m = (¥2)" m,

Opyava pe to omoio LeTPETaL 1 EKTEPTOUEVT POSIEVEPYEL Eival TO GTTLVON-
pookomnio 1 o aropOune Geiger- Muller.

Movadeg évtaong ekmeunopevng padievépyetog ovd s givar to Curie, mov givat

’ ’ ’ ’ 10 r ;
mocoTNTO. 0Voiag M omoia veiotatat 3,710 dwwondoes. To Bq aviiotouyet
og pio didomacn avd s.

Movado omoppopovpevng aktivofoliog eivar to Gy, mov aviioTtolkel og
amoppoenon 1 J ava Kg Bapovg.

H 1ovifovca aktivoPfoiria, dtav vrepPaivel kdmolo 6pia, TPOKaAel GTOV Gv-
Opomo PAAPEC COUATIKEG KO YEVETIKEG.

Padroypovordynon Aéyetat o Tpocsdloptopds g NAMKIoG TETPOUATOV, apyoL-
OAOYIK®V EVPNUATOV K.A.TT. HECH LETPYOEDV PUSIEVEPYDV 1GOTOT®V. AVipe-
00 6€ VTA KVPLOTEPO givar TO 160TOTO TOL AvOpaka 14,

Ta padievepyd 106TOTTOL YPNOYLOTOOHVTIOL 6TV TPIKY (S1dyveon Kot Oe-
parnein) Kot oty Te)voroyia. H mopnvikn evépyesia ypnoionoleitan yio v
TOPAYOYN NAEKTPIKNG EVEPYELNG GTOVG AEYOLEVOVG TUPTVIKOVG GTAOLLOVG.

Ot TopnviKég avTIOPACELS EIVaAL LETOOTOEIDOELS, ONAOOT HETATPOTEG EVOG
otoyeiov ag dAlo. Tumucég Tupnvikég avTidpaoels ivat 1) oydon Papvtepov
TUPVOV G EAAPPOTEPOVS KOt 1) GVVTNEN EAAPPOV TUPNVAOV GE BopdTEPOVCE.
Kot ot 600 cuvodehovtat amd EKAVGT PLEYAADMV TOGOTHTOV EVEPYELOG.
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17. Oumopnvikég cuvtnéelg cuvtnpovv T (N TV AoTPOV.

A&Earg KAE1O1A

TUPNVIKN YN UElR UNTPKOC-BuyaTpicdg Tupnvag
petactotyeimon TLUPNVIKY] AvTiIOpao™

160TOTOL podtoicoToma

VOLKAIS10 YPOVOG VITOJTANC UG OV
actafég 166TomOo apBpog nuiodv
padievépyeia amopOunmgc Geiger

axtiveg o B kot y Curie, Becquerel, rem
wovifovoa axtivofolrio podtoypovordYNoN

KOGUIKT aKTVOBOAI oydon Kot covinén
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Epomosic - Aoknosig - Hpofifqpata

Epomosig Eravainyng
1. Tlow &ivor T0 TEPLEYOUEVO TNG TVPNVIKNG YN UELNS;
2. Tiovopdlovtatl i6otomo evog atotyeiov; Na ddceTe v TopadeLy L.
3. TIlowa woétoma eivor otabepd kot wota ootodn;
4. Tt eivor 10 VOUKAiIdLO;
5. Tag opiletot yevika 1 padievépyela;
6. Ilow etvor m Vo TV axtivov o, B Kot y;
7. Towog Topnvag A&yetotl UnNTpiKog Ko wotog Buyatpikdc;
8. Tlowo gival To QAcuo TS NAEKTPOLOYVITIKAG OKTIVOBOAING;

9. Ze pia mopnvikn avtidpaon Tt Tapapével 6Tabepo;

10. T kareiton xpovog vrrodmAacioacpov N Nuion evog padievepyod VALKOD;

11. Av mapérBovv v nulmég mowa mtocdtTa, m, 8o TopaLELVEL, av 1 OpYIKY| TOo-
cotnta fTav m;

12. T eival kot TG Asttovpyel o amapOuntrg Geiger;

13. Tiexppalovv ot povadeg padievépyetag Curie kot Becquerel;
14. Tloieg givar o1 avBpmmoyeveic Tnyég pudleveépyeLag;

15. T xoalodpe yevetikés PAdPeg g ovifovoog axtivoBoliog;

16. Tuovopalovpe padtoypovordynon pe avBpaia Kot o0 Kupimg ¥pnoLoToL-
gitay

17. Tueivailn devépoypovordynon;

18. Tag ypnoonotovvral Ta padloicOTOnO GTHV WTPIKY;

19. Tueivor évag Topnvikodg 6TaBIOGC TOPay®YNG NAEKTPIKNG EVEPYELNG;
20. No ddoete 0md éva TAPASELYLLOL TUPTVIKTG GYAONS Kot GUVTINENG.

21. Amd mo¥ avtiel 0 HAMOG TOL TAAVNTIKOD LOG GUGTIHHOTOG TNV EVEPYELD TNV
omolo eKTEUTEL,

Baoikés yvareeig

22. No vroloyicete TovV apBLd TOV TPMTOVIMV KL TV VETPOVI®V 6€ Kabéva amod
T TOPAKATO vovkriidio: AMBo- 7, véov -22 kot mhovtmdvio -239
2-5,10-12,94 - 145
23. 'Eva mol and mupriveg Sevtepiov (H) LuyiCer :
a.1,0000g  B.2,0000 g y. 4,0000 g 5.2,016 g

24. Av ta vovrlidio lgC, lgN Kol I;F glvan 1o0tova T vopilete 0Tl exepdletl o
0OpOG 15OTOVA,;
. VOUKALS1a e Tov 1610 aptBud e, oArd dtapopeticd Z
B. vourAidwa pe drapopeticd Z kot aplfpd vetpovimv, aAld to idto A
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Y. voukAidia pe To 1810 Z, 0AAG StapopeTikd A
5. voukAidia pe ico aplBpd vetpoviov, aAld dapopeTikd Z kot A

To dropo tov acPectiov £xet 20 nhextpovia kot 20 veETpdVIO GTOV TLPTVA
Tov. Apa To dTopo Tov acPeotiov cupuBoriletat cav :

20 40 50 60
a ,Ca B. 5 Ca vy j;Ca 8. ; Ca

O polikog apBpog, 4, evog mopnva eivor 127. O atopkodg tov apBudg ei-
vau 53. TIéca vovukiedvia, VETPOVIO KOl TPOTOVIL TEPIEYEL O TLPNVOS AVTOC;
[Toca nAekTpdvia TePLEYEL TO AVTIOTOLLO OVLIETEPO GTOLO;

1 mol niektpdvia 6o poptio Pépovv; [Toca g Luyilovv; (Xpnoyomomote
Yo TiG amaitovpeveg otabepés ) Pifioypapior)

H oyetikn agpBovia tov 300 160TéTmV TOL povPidiov pe Ar 85 kat 87 avticTot-
ya etva 75% wan 25 % . Apa n oyetikn atopikn paio tov povfidiov Oa givon :

0.755  PB.855 y.875 5.865 & 86

YroyEelddeg copatido eivar:
a. éva copatidolo Tov omoiov de yvopilovpe ) choTaon

B. éva copartidlo to omoio amotelel GLOTUTIKO EVOG TOAVTAOKOTEPOV GLOTI-
LLOLTOG.

Y. Vo GOUOTION0 TO 0010 HEYPL OTLEPD OEV EXEL OLOCTOCTEL.

L 40 .
O ovpporiopodg o K mapiotd:
a. éva voukieovio P éva voukAidlo  y. éva 1l6OTOTO

4. 10 ooy eio KAAL0

Xg TO10 Ao TO TOPAKATEO ATO TEPLEYETOL O HKPOTEPOG aPlOUOC
VETPOVIQV :

235 238 239 239 240
a o U B. " U 7. 93Np 8. "9y Pu e "93Np

. ; I , 139 , ; ; o
To dropo evdg otoryeiov €xet to oOUPorO 7 X. Avtd onuaivel 6Tt avTod €xet:

a. 206 Ttp@tovia otov moprva tov  B. 139 nhektpdvia. v.139 mpmtdvia
d. atopkn pala 67 . 72 vetpdvio, GTOV TUPYVA TOV.

To Cevyog ?3 Cl ko ?Z Cl mapiotd :
a. wopepn P. woétoma . 166TOVeL 6. AALOTPOTO. €. 1ooPap)

O atopukds apBuds evog ototyeiov eivar 83. Avtd onpaivel 6t évo GTopo Tov
oToLKElOV OVTOL £)Et :

a. 42 tpotovia kol 41 vetpovia B. 83 verpdvia
v. 41 mpotdvia, 41 niektpovia kot 1 verpdvio

3. 42 vetpdvia kot 41 TpoToOVia €. 83 niektpdHvia
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35.

"Eva dtopo yropiov pe atopkd aptBud 17 kot oxetikn atopkn pala 35 €xet
GTOV TUPTVE TOL:

a. 35 mpotovio. B. 17 vetpovio. y. 35 vetpovia d. 17 mpaotovia

€. 18 mpotovia

Ilvpyvikés avriopaoceis

36.

37.

38.

39.

40.

41.

Ta copotidio To omoia KaTd KOPLo AdY0 ¥pNCLHoTotovVTaL Yo To fopfapdt-
opd Ko T petootolyeimon givat To vetpovia. Avtd SOt :

. LTOpovV EVKOAM VO, ETLTAXVVOVTOL

B. eivor ovdétepa Ko dev ammBovVTAL 0TTO TOVG TUPTVEG
v. etvat afrafn yio tov dvBpmmo

5. Topdyovtot APBova OTIC TVPNVIKES AVTIOPAGELG

No CUUTANPOCETE TNV TOPOKATO TUPTNVIKT AVTIOPACT) (=4H)
SLi > ; + iHe

To 1934 10 Levyog Joliot - Curie mpaypatomoince pio texvnt HeTaoTOlXEI®-

G1] GUUPMOVA LLE TNV TUPNVIKN aVTIOPOOoT

27 L4l

Al +3He = ; + n

To padievepyd 1GOTOTO TOL TOPACKEVACTIKE Elvat

30 30 31
o s PPy Si

Y. 1P

Atvovtat ot avtidpdcels:

Ra — " Rn + ; He + 6MeV kot H,+1/20, — H,0 + 68 Kcal

[Téca Kg H, npénet va koodv, dote va napaydel evépyewa ion pe exeivy
omoia Topdyetal omd tn didonacn 1 mol padiov:

Aivovtan 1 Keal = 4,184-10° kw17 =6,2410"% eV

222

4080 kg

v avtidpacn g pwtocdvleong e ypNon padievepyov 160tdmov Tov O&v-
yovou, ;O:

18
6 CO,+ 12 H, "0 — C.H,,0,

POoPvALNG, T0 166T0TO AVTO TTaileL poro:
o. KatoAOTn  B. mapepmodiot) y. yyvnbém  d. o&edwtikon

+6 18O2 + 6 H,0, napovcio gwtdg Kot yiw-

2NV TOPAKAT® TUPNVIKT avTidpaon:

% Cu — ;+ 9 Ni, 10 coparidio mov Asinet sivau:

a. &va NAekTpOVIo P. Vo TPOTOVIO Y. €va VETPOVIO

5. éva copatidlo Apa €. £va emTOVIO

Xpovog vmodimiaclacuov - Xpovoroynoeelg

42.

43.

No ddoete pio epunveio oto yeyovog 6t 1o CO, mov mpoépyetol amd v
KOWoT TETPEANIOV KOl TAPAYDYMV TOV deV TEPIEYEL TO PASLEVEPYO 16OTOTO
14 . L 12

+C kot givar povo “CO,,.

. . 128 ; . ’ r
To % mocootd Twv atdpwv 1 to omoio mapapével adlioTAGTO PETH TNV
mépodo 2,5 h (ypdvog vrodimhaciacpod = 25 min) eivat:

@ 15,6% B.1,56% 1v.3,13% &.6,26%
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44.

45.

46.

47.

48.

49.

50.

51.

To padievepyd 166TomO TOL LOAVPSOV 2'pp €xel ypovo vodmAaclocov 8 h.
Av Eexwvnoet kaveic pe 1 g avtov, n mosotnTo 1oL Ha Topopeivel adldonaoTn
670 TéA0G 24 h eivat:

a.0,5¢g p.0,33g vy.0,25g 9. timota €. 0,125¢g

H ocvykévrpoon tov Y Kr (T,, = 10,73 ypévia) og vyog 15 Km givar 10,0
picocuries avd m”. TToca ypovia TPETEL VoL TEPAGOVY, DOTE 1 GLYKEVIPWOT
Tov vo, téoet ota 0,625 picocuries /m3;

"Evag aryvrtiokog mamupog eEetaletat yio padioypovordynon pe "“C. "Eton,

éva delypa amd avtov kaiyetar kou 1o mapayopevo CO, cvidéyetat. O pe-
tpng Geiger divel yi’ avtd 11,7 ktdTOVE 0va AemTo Yo KABE g TG Eveong.
Z®VTovO VAIKO 0o TO 0Toio QTIAYTNKE 0 TATVPOG divel avtioTtotya 15,3 kt1o-
TOVG. AV 0 ¥pOVOG VTTOSITAAGIUGILOD Y10, TOV C efvan 5760 ¥POVIQ VO EKTIUN-
GETE TNV NAKIO TOV TATVLPOL.

Mo amd TIg TOPUKATO TPOTAGELG TOL APOPOHV TN PASIOYPOVOLOYNO LE

avBpoaka dev givat ophn :

a. 'C napdyetal and v enidpoon g kooukfg aktvoforiog oto N, tng
OTULOCOOPAG

B. o e 0&edDVETAL TPOG 14CO2 TO OTO{O CVOLULELYVOETOL [IE TO A1) POOLEVEPYO
CO, g atpdceapac.
. . . 14 , 14

v. 6tav o opyaviopog mebdvet o C amocvvrifetan mpog N

5. M puéBodoc pmopel va mpocdiopilel nAikieg peyaAdtepeg amd 10 ¥pOvo VIo-
dmhocloopo Tov .

"Eva padioicotono €xet ypdvo vrodimhactacpod 10 nuépec. To mocd mov Oa

mopapeivel ond 8 g avtov petd and 40 nuépeg siva:
a0,5g B.4,0g v.2,0g 6.6,0g & 1,0g

Av vrdpyet icog apBuog mol amd dvo padievepyd 1oo6TOMA, EKEIVO TO OTOT0
glvar 10 mAéov emKivOLVO o€ GUECT TTPOCEYYIoT gival EKEIVO TO omoio &xel
¥APOVO VTONTAOCIOGLOV:

a. 4,5:10° xpovia . 65 ypovia v. 12 nuépeg 6. 10" min &.1 min

‘Eva detypa EbAov amd aryvrtiakd mamopo divet 9,4 kTdTovg avd min kot ave

g amo T 0140Tas TOV C. Mo ivar N NAia Tov Tamvpov; (Aedopéva and
v doknon 46)

O ypovog Long Tov Tpwtoviov vroAoyiletatl og 10 s. Na tov cuykpivete
pe to yxpovo {ong Tov GOUTOVTOC, O 0Toi0g EKTILATOL GE 10" xpovia. Etvon
HOKpOTEPOG N OYL KOt KOTA TOGH XpOVIaL,

I'evika Ilpofinuara

52.

"Eva nAextpoviofoirt (eV) etvau n evépyeia Tov amodidetal, OTav Eva NAeKTpo-

vio mepvd petatd 6vo onpeiwv Ta onoia mapovsialovv drapopd duvapkov 1
volt. Apa 1 eV 1oodvvapel pe :

0. 1,6:10™7 B.4,810°7 v.1,610"°7 5.4.810""J
€.6,62:10°*]
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53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

Ao T0 TOPUKAT® OpYAVO EKEIVO TO OO0 OEV HTOPEL V' OVIXVEVLCEL AUESH
padievépyeta givar:

0. T0 omvONPOGKOTIO B. To nAekTpockdmTIO Y. TO OUTEPOUETPO

5. 10 poToypaewo film €. 0 Odhapog Wilson

To 08w 080, CH,COOH, avtidpd pe  pebavoin, CH,OH, yia va oynpoti-
oet évav gotépa, CH,COOCH, xar H,0O. Ilog Oa ypnoiponolovcate 10 160T0-
o *°, v va armodeifete av 1o dTopo Tov 0EVYGVOL GTO VEPO TPOEPYETOL OO

10 -OH 10V 0&€0¢ 1 and To -OH ¢ ahkodANG;

H mocémta tev 3,7-10" PUdEVEPYDV SOOTACEMV AVA dEVTEPOLENTO £ivarn
YVOGTN oV EVaL:
a. Debye (. Rutherford 7y. Einstein . Fermi &. Curie

"Evag payvitng Oa mpokarécet ) peyaldtepn amdkAion o€ dEouN

o. oKTivov y B. vetpoviov Y. nhektpoviov  d. copATdIOV o
€. TPOTOViOV

Aivovtoi ot,Pb +,,Cr = A, Cf+0 A, A—>a+X,
X—>a+¥P, Y= a+Z

No vroloyicete ToVG aTopkovg aptBpovs tov A, X, W kot Z kat oo ovtd va
Bpeite ko ol oToL)ElD ElvaL.

e éva amo ta mewpapate tov Rutherford to 1911 mopdyovtav

3,4-10" copatidw o /s, to omoio Edvav tehkd 0,039 cm’ He pETpNEVa GE
STP avd €rog. Me to dedopéva ot vo VTOAoYIGETE TNV TIUH TOL aptBpuov
Tov Avogadro.

2V TOPOKATO TUPNVIKY avTidpoacn: Sj Cu — ; + 2‘; Ni, avtd mov Aginet
tvat:

a. éva nAektpovio  B. Eva TpoTOVIO Y. £va VETPOVIO

5. évo copoTido aApa €. Eva pOTOVIO

[T6G0 «€ldMn» popimVv vEPOD HUTOPOLY VA TPOKVYOLV amtd T
'H, 7H, 1H, Kw]gO, 1;0, 120:
a3 B9 vy6 627 &l8

IooPopeic Léyovtan Vo TuPVES 01 0moioL £X0VV TOV {310 ......... aplOpd aAld
Seopo .......... aplOpo
Amd Tig mapakdto aktvoPorieg exetvn 1 omolo EVKOAGTEPO GTOUATA GTOV

aépa glvat:

o. oKtivec oo P. axtiveg frTa . veTpdvia J. aktiveg yopo

€. aktiveg X

e éva detypa opukToh Tov ovpaviov Ppédnke 611 To PApog ToL TEPLEYOUEVOL
Pb eivar 10 22,8% tov ovpaviov mov vrdpyel 6° avtd. No ekTiuncete v

nixio g yng amd to dedopéva avtd (CLUTANPOUATIKE dESOUEVE. OO TO
Kelpevo).
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64.

65.

66.

67.

68.

69.

70.

71.

72.

O ap1Buods v copaTdiov dhea To onoia ekAbovtatl avd s omd 1,0 g padiov
etvon 3,608-10". Na Tpocdiopicete My t, Tov padiov.

ITo1o amd To TOPUKATO GTOLYEIN TAPUCKEVAGTNKE TEXYNTA Ao TOV AvOp®TO

a. aktivio B. 66pto y. paddvio J. KloVplo €. KOiGL0

Podievepyé Na pe T,, = 14,8 h eicdyeton pe £veon o1o aipo gvog {mov ota
mhaiclo evog mepapaTog yvndétnone. Metd and ndceg nuépeg n padievép-
vew Ba mécet oto 10% g apykng;

H andiewa vog verpoviov and tov muprivae Tov atdpov evog oTotyeiov:

o. oAAGCEL T MK @Oom Tov atdpov  P. TpokaAel TPOGANYN EVOC TP®-
Toviov Y. EMQPEPEL TOVTOYPOVN OTOAEWR VOGS NAEKTpOViOL  d. aALALEL TIg
PLOIKEG 1O10TNTES TOL ATOLOV €. LELDVEL TOV ATOMKO apBid Tov oTotyeion

To devtépro givar :

a. éva niektpdvio pe Betikd poprtio

B. éva vetpovio ouv 600 TPOTOVIL

Y. évog Topnvag pe 1 TpoTtovio Kot 300 VETPOVIL
. évog Topnvag pe 1 TpoTodvio Kot Eva, VETPOVIo

H ekmopny| evog copatidiov dApa and Tov Tupive Tov 2§§Ca Ba dnpovp-
YNnoet:

a. Zig Ra B. 22% Fr 7. 2:; Fr 4. 222 Rn e 252 Rn

Agtypo 1,0 mL and éva dtdAvpo 1o omoio mepiéyel podievepyod Tpitio Kot To
omoio divel o€ KatdAAnAo petpnty 2,0 107 KTOTOVG OVAL S ELGAYETOL LLE £VECT
070 cOpa gvog Lmov. Metd amd Alyo ¥povo, a@ol dmAad KukKAOPopnoEL 1|
éveon og OA0 1O aipo, AapBdvetar and avtod detypa 1,0 mL, o omoio 6to
910 6pyavo divet 1,5-10* KTOmOVG ava s. ITotog eivar 0 6yKog Tov aipatog Tov
{oov;

IToto amd To mapakdte® copotidw dev pmopel va emtayvvlel g emLToyLVTY
ocOUATIOIOV:

o. copatioo dAeo B. niextpdvio . 16V dvBpoka 6. vetpovio

€. TPOTOVIO

H nopakdrto petapoirn, "H+ JH — jHe+ 4n, moplotéver pio:
a. oxdon B. ymu) avtidpaon y. avtokatdivon J. cvvinén
€. e£mBepun oavtidopoaon
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ApaotnproTnro

H mopnvikn evépyera, pio tapeEnynuévn anyn NAEKTPLOHOV

H ypnon ¢ mupnvikng evépyelag ylo. TNV Topoy®y] NAEKTPIKOD pELLOTOG Eival
apKETH TapeENYNUEVT, MOY® dyvolag Kupimg, ot onpepvi Kowvmvia. Kaid Aot-
oV givor va yivel pio odykpion pe tovg Gepronlextpikois otaduois Topoywyng
NAEKTPIKOV PEVLOTOC, Ol OTTOI0L KATAVOADVOLV armolifwuéva kovaoiua.

H obykpion va mepihdfet ta e€ng Opata :

1. Hepfdiiov. OEwvn Bpoyr, CO,, NO_, SO,.

2. Yyeia. oxtivoPolrieg, mopnvikég SOKIUES, ATOUIKA OTTACL.

3. Aopdicia. Atvoyquroto Chernobyl, Three mile island. Xvvéneiec.
4. Arofinra. Oyxog, €idn kot eOAaEN amofAnTov.

5. Atappoij texvohOYiOG GE «TPOLOKPOTESY.

6. Kooroc.

Me Biroypagikn £pgvva va GTNPIEETE EMLEPTLOTO VIEP 1] KATA TV TUPTVIKOV
oTOOLDV.

Noa cvAAiéEeTe oot ElD Y10 TOL TUPTVIKE OTUYNLLOTOL TTOV AVOPEPOVTOL TOPATAVE.
T etvon | «camtdpevn téppoy;

[Moteg yertovikég pag xdpeg d100ETovy TVPNVIKOHS 6TaOOVC;

[ailet poAo 1 CEGUIKOTNTO TNG TEPLOYNG;

Tt poro mailet o Aryvitng ot ydpa pog;

ATavTHOEIS 6TIC ACKI|OELS TOALOTANG EMAOYIG KAl
ocWoTov Adabovg

23. & 40. vy 56. vy

24. 3 41. v 59.

25. vy 43. B 60. ¢

28. B 44. ¢ 61. polwo ...,
29. vy 47. 8 aTOLKS
30. Pxony 48. «a 62. a

3. «a 49. 3 65.

32. ¢ 51.  poxpdrepog 67. &

3. B Kotd 1077 68. 5

34, ¢ xPOVioL 69. 5

35. 5 52. v 71. 8

36. B Sy 72. 5

38. « 55. ¢
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ITAPAPTHMA A

> AEZIAOT'IO OPQN
> EYPETHPIO
> EYPETHPIO ONOMATOQN



A

Ak6peSTO drdivpa: 10 Sdhvpa 6To omoio pmopel va
dtodvbel kot GAAn moocdTa StoAvpévng ovoiag oe
otofepég cLVONKEG.

Apard drdAvpa: 1o S1dAVHO PIKPNG TEPLEKTIKOTNTOC.
ApOpég o&eidmong: evdg atdOL GE Lo OLLOTOTOAKY|
évoon opiletal To @avopevikod poptio mov Ha amoKT-
o€l T0 Atopo, av’ to, kowd (evyn mAekTpoviov amo-
d00ovv 610 MAekTpapvnTIKOTEPO ATOMO. AvTicTorya,
apBog 0&eldmong evog 1OVTOG G L OVTIKY €VAOOT)
glvan to Tpaypatikd optio tov 16vToC.

B

Baoceig: xatd tov Arrhenius ot evoeelg Tov 6T vOATL-
K6 Tovg StAvpota divouv OH.

Baowké o&eidra: o&eidio mov €xovv T YMUKN CvpTE-
pLpopa Pacewv.

-

I'pappopopraxég 6ykog (V,): 0 0ykog oV KOTOAOU-
Bavel To 1 mol ovciag og oplopéveg cuvOnkeg Beppo-
Kkpooiog kot tieong. Xpnoonoleital 6T aépia.

A

Agikteg: ynpkég ovoieg mov mpocdiopilovv to pH evdg
SO LOTOG KATG TPOGEYYLoN.

AwGdhopa: opoyevég piypa dVo M mEPICCOTEPMV GL-
GTOTIKOV.

Awdopévn 0v6id: TO GLGTOTIKO TOL SAVIOTOG TOV
Bpioketal o€ pikpOTEPT OVAAOYiOL.

AADTIG: TO CLGTOTIKG TOV SLOAVLATOC TTOV PpicKETOL
ovvnBwg ot peyoAvTepT avaroyia kot et Ty ida gu-

rn2

AEZEIAOI'TO OPQN

ATpoc@aipiki} pUmavo: 1 GAAOIOON TG TOLOTIKNG
KOl TOGOTIKNG GVGTACNG TOV OTLOCOOPIKOD 0EPOL TOV
umopel va éxetl Prafepéc cvvémetec.

Atopkn oktiva: kobopilel o péyebog tov aTdpoL.
Atopké Bapog: Bihéne Xyetikn atopkn palo
ATtopik6g aprOpog (Z): o aplfpdc TpmTovieoy Tov -
pnva evog oTdLovL.

AtopkétnTa: o aplfudc Tov ATOU®Y 6To HOPLO TOL
otoryeiov.

Atopo: t0 PIKpOTEPO COUATIOO €VOG GTOLYEIOL TTOL
pmopel va mépel HEPOG GTO GYNUATIGUO YNUIKOV EVED-
GEMV.

Baowkog yopaxTipas: KOWES 1310t Teg TV PACE®V.

GIKN KOTAOTOOT HE OUT TOL SADHOTOG.

AwAvtoTNTO: 1) HEYIOTN TOGOTNTA TG OLOADILEVTG OV-
olag mov pmopel va d10Avbel 6 cuyKekpUéVo SLaADTN
Kot og oT0fepEG cLVONKEG.

Aelvég Tvotnpo Movadov, SI: petpikd cvotnua pe-
veB®V mov kabopictnke HeTd oo debvi cvupmvia Kot
akoAovOeital amd OAeg GYEDOV TIG YDPEC.



E

Evo60eppn avtidpaocn: n avtidpaon xotd v omoia
amoppoedtol BeppotnTa

E&ayvoon: n petatponn pog ovoiog katevbeiov and
v oteped oty aépla Katdotoot).

E&ovdstépmon: n avtidpacn evog o&éog e pia Paon,
dnradn n évoon H kot OH pog oynuaticpo vepoo.

Z

Zvyoc: dpyavo pétpnong pnalos.

H

HiektpapvnTikéotnra: otoyeiov ovopdaletar 1 téon
TOL aTOHOL oTotyeiov va Ehkel niekTpdvia, OTaV oVTd
GUUUETEYEL OTO GYNUATICUO TOAVATOUIKAOV GUYKPOTN-
pétwv.

16v: t0 opTIoLEVO ATOWO N TO POPTIGUEVO GLYKPATN O
OTOL®V.

Iovifovoa axtivoPoirio: axtivoPfoAio mov mpokoAel
GYNUATICUO WOVTI®V.

K

EE@Oepun avtidpaocn: 1 avtidpaon katd v omoio
gxleTon BeppotnraL.

Enapgotepilovra ofeidra: ofeidia mov £xovv dAAoTe
ovouneplpopd Pacewv Kot GAAOTE 0EEmV.

Etepoyevég piypa: piypa moo dev éyel idwa cvotaon 6°
OAN TNV €KTOOT] TOL.

Hlektpovia o0évouvg: niextpovio e&mtepikng otiPa-
dag mov kaBopilovv T ¥NUKY CLUTEPLPOPE TOV OTO-
Hov.

H\ektpovio: vmootopikd coPaTid mTov Kiveitat yopw
amd Tov mopnva. DEPEL TO GTOLYEIDIEG APVITIKO TAE-
KTPKO PopTio, €.

Hpulon: PAéne ypovog vmodimhaclocov.

Tovtikég 1 €Tepomokiég de6pndS: 0 deGHOG OV dMpit-
ovpyeital Pe omoPoAn Kot TPOGANYN NAEKTPOVIOV.

IooTtoma: dtopa pe Tov i510 ATOHKO OAAG OLOPOPETIKO
padikd aplouo.

Katoltng: ynuikn ovsio mov avéaver v toydmta  Kopeopéve drdivpa: to diddvpa 610 omoio Exel dtoaivbel

HoG ovTidpaong, xmpig vo KatovoldVETOL. 1N LEYIOTN TOGOTNTA TG 0LGT0G 08 OTODEPEG GLVONKEG.

Kavon: n avtidopaon pag ovsio pe o&uyovo 1 aépa mov
GLVOJEVETL OO TOPAYMYN POTOS Kot Beprdtroc.

AE=ZINOTIO OPQON rn3



Mada: 10 1066 TG VANG TOL TEPLEXETAL OE EVOL GO

Moalikog aprOpog (A): o apBpog TOV TPOTOVIOV Kot
TOV VETPOVI®V GTOV TUPNVA. VOGS OTOLOV.
MetabeTikn) avtidpaocn: avtidpacn oty omoio dev
VIapyel petaPoin otovg apBpovs ofegidwong Twv
GTOKEIV TTOV HETEXOVY G’ OVTEG.

MetaoToreimon: 1 LETATPOTN €VOG YNLUKOV GTOL-
¥€lov o€ GAAO PHECH TTVPNVIKNG AVTIOPOOTG.

Miypo: aroteleitar and 600 1 TEPLocOTEPES KOOUPES
0Voieg 01 OmOiEG SLATNPOVY TNV TAVTOTNTO KoL TG WOt~
OTNTEC TOVG.

N

Netpovio: VTOOTOMIKO GMUATIOWO TOL TLPNVA, MAE-
KTpIKG 0vdETEPO.

0

OyxkopeTpikn @uéAn: 6pyavo PETpnong dyKov.
OyxopeTpikdg KOMVIPOS: Opyavo PETPMONG GYKOL.
‘OyKog: 0 YdPog oV KaTaAapPavel Evo GO

Opéda: Katakdpven GTNAN TOL TEPLOSIKOV TivaKa LLE
oTolyeia IOV £YOVV AVALOYES IOLOTNTES.

Opoyevég piypa: piypo pe idio cvotoom Kot W0TNTEG
o’ OAn TV €KTOG TOV.

Oporomoikog deo6pn6g: 0 deGUOC TOV dnpovpyeital e
apotfaio cuvelsEOPA NAEKTPOVIDV.

1

MeprektikéTnTO S10AVpATOS: TO péEYebog mov delyvel
TNV TOGOTNTO TNG SLOAVUEVIG 0VGING GE OPIGUEVT| TO-
oot SIAVHLOTOG.

r4

Mol (mol): povadae mocdtrag ovoiag oto S.I. To 1
mol eivor 1 tocdNTA TOL TIEPIEYEL N, COpOTIOCL.

Mopro: Mopio etvar o pkpdtepo koppdrt pog kao-
popévng ovoiag (évoong 1 otoyyeiov) mov pmopet va
vrapéel erevBepo, SlonpdOVTAG TIG W1OTNTEG TNG VANG
omd TNV oMol TPOEPYETOL.

Mopuoké Bapog: BAéne Zyetikn poproxn pnalo.
Moproxég Tomog: deiyvel omd molo oroyyeio amotedei-

Tat 1 €voor kKot Tov okpin aptBpd Tov oTOpmY GTo
pHopo g Eveog.

Novkieovia: copatide Tov Tupnive SnAadn TpOToVIN
KOl VETPOVLOL.

O&éa: kotd Tov Arrhenius ot VOPOYOVOLYEG EVAOGELS
OV GTO LOATIKA TOVG dtaAvpata divovy H.

O&eidwa: evooelg otoyeiov pe o oEuydvo.
O&edoavayoykn avtidpacn: avtidpacn oty onoio
€yovpe petaforr] otovg aptBpovg o&eidmong opiope-
VOV GTO(EI®MV TG avTIOpOoTG.

‘O&wva oEeidra: o&eida pe cvumeppopd 0EEMV.

‘0O&wvn Bpoyn: n Ppoyn mov €xet pH pkpodTepo tov 5,6
(pH g xabapng Ppoyxne).

‘O&wvog yupoKTNPOG: KOWES OLOTNTEG TV 0EEWV.
Ovoia 1| kaBopropévo odNe: copa pe kabopiopévn
GLGTOGCT KoL WOLOTNTES.

Ieprodikog wivakoeg: mivakog Ta&vounong TV cTot-
yelov katd avcovta atopkd apldud.

Iepiodog: opildvtia oepd Tov TEPLOdIKOD TivaKe oV
meplExel otoryeio Le dropa mov €0V «YPTGLLOTOU)-
ey Tov 1010 apBud oTPAdwY yio TV KOTOVOUN TOV
NAEKTPOVIOV TOVG,.



Me-ya (pH): deiyver t660 0o M Paciko eivat Eva did-
Aopa.

Meyapetpo: 6pyavo pétpnong tov pH evog d1oAdpotog
pe axpipeta.

Mpoyoida: dpyavo pétpnong dyKov.

P

Padievépyera: n axtivofoirio 1 omoio eKTEUTETOL KATA
™ padlevepyd amocvvleon - dldomaoct - aoTodmV -
pPNV@V TPog 6TadePOTEPOVC.

]

Z1QAVI0 EKPONG: Opyavo pETpnong dykov.

Xyetikn otopkn pata (4,): o apbpodg mov detyvet mod-
0eg PopEG givar peyaddtepn n nala evog atdpov amod To
1/12 ¢ pélag tov atdpov tov dvhpaka -12. Aviikadi-
OTA TOV OPO ATOUIKO PApog.

®

DuokEG WOTNTES: O 1010TNTES EVOC CAOUNTOC OV
wpocdlopilovtorl yopig vo LETOPAAAETOL 1] Y1LUKY] TOV
6VGTOOT).

X

Xnpueia: n enoThun g VANG KOl TOV HETAUOPPOCEDY
™me.
Xnuikég W010tTNTES: 01 1010TNTES EVOG CAOUATOS TOV
pocdlopilovron e PHETABOAT TNG YNLUKTG TOVG GVGTOL-
one.
Xnuki] évoon: kabopiopévn ovcia mov amoteAeiton

amd 600 TOLAGYLGTOV ATOMO. OV £XOLV OAUPOPETIKO
aToKo aplopd.

AE=ZINOTIO OPQON

rns

MMvukvo drdiopa: StdAvpa PEYEANG TEPLEKTIKOTITAG.

MukvotnTa (p): to TAiko g palag TPog Tov avti-
GTOLO OYKO.

Mupnvuc Xnueia: n ynueio mov aoyoleital pe Tic pe-
TafoAég Tov Tupnva VO aTOLOV.

Xyetun popraxn pale (M,): o apBuodg mov deiyvel mo-
oG QopEG etvan peyadvtepn  nalo evog popiov amod to
1/12 ¢ pélog tov atdpov tov dvBpaka -12. Aviikabi-
GTO TOV OPO UOPLOKO Papog.

Xripada: Ta niektpovia TOv KvodvTol oty idwo me-
pimov amoécTacn amd Tov Tupnva Aéle 0Tl Bpickovtal
otV 1010 oTdda 1 Ao N evepyelokn oTddun.

Duoikd earvopevo: N petafoin oty onoia oAralovv
OPICUEVEG OTTO TIG PLOIKEG LOLOTNTEG TV OVGIDV, EVO 1
ANUIKY ovoTacn dwatnpeital.

Xnuké otorygio 1 otorysio: kabopiouévn ovcio TOL
amoteleitar omd dtopa pe Tov 010 atopkd aplfpd.

Xnuké @arwvopevo: n petofol) oty omoia &xovpe
prlikn oAloyn 0T GVGTOOT KOt OTLG WOLOTNTEG TV OV-
GlAV.

Xpovog vrodimhaciacpov (nulmn), t,,: o xpovog o
omolog amotteiTo Yo Vo SICTAGTEL 1] LG OO TNV Op-
YK TOGOTNTA TOL POSIEVEPYOD VAIKOV.



aéplo KaTaoToon
aepilov mivakoag
aKTiveg o

axtiveg B

axtiveg y

dloto

aAvGdOT avTidpoon

avapuén dtoivpdtov

avTidpaomn aTANG OVTIKOTAGTAONG

avtidpaomn arocvvheong

avtidpaon ddomaong

avtidpaon SIMANG avTIKOTAoTAoNS

avtidpaomn eEovdeTépmaong

avtidpaomn ovvheong

16
103
172, 173
172
172
94
181
145
100
100
100
102
104
100

avTOPaoTNPag atopkds (Topnvikog) 181

amoplOun ¢ omvOnpiopdv
amdd00T OVTIdPUoNG
OTOTEAEGLOTIKY KPOVOT)|
apaimon dtehdpatog
apBpot o&eidmong (wivakog)
apBpdc Avogadro

ap1Budc o&eidmwong

OTOMIKY aKTivo

atopikn povada palog (amu)
OTOUIKOG aptOpOG
aTopkOTNTO GTOLYXEIOV
dropo

papog

Baoeic

Boo1KOC YOPOKTPOG
YPOUHOHOPLoKOG OYKOG
deikteg

divpa

175
99

97

143

63, 64
130

63

54

128

14

11

11, 13, 44
.

86

89

132

90

20

EYPETHPIO

dlaAvpa 0KOPESTO
duddvpa apatd

ddivpa facid

SV Lo KOPEGHEVO
dtivpa 6&vo

dtadvpa ovdéTepo
dtaAvpa ToKVO

LAV LOTOG TEPLEKTIKOTITEG
dtodvpévn ovaia
SATNG

dAnToTNTOL

dtebvéc ovomnua povadwv,SI
dpacTIKOTNTAG GEPA
evd00epun avtidpoon
eEayvoon

eEovdetépon

eEdBepun avtidpaon
ETEPOTOMKOC OEGOG
guyevn aépla
NAEKTPAPVNTIKOTNTO
NAEKTPOADTNG
NAEKTPOAVLTIKY] d1doTOON

nAekTpOVIA GOEVOLC

NAEKTPOLOYVITIKT OKTIVOBOALN

NAEKTPOVIOKT OOUN
NAEKTPOVIOKOS TOTOG
NAEKTPOVIO
NAEKTPOVIOV KOTAVOUT|
nucon

Ocwpio Arrhenius
iCnpo

Unuatov Tivakog

v

22
21
90
22
90
90
21

21, 141
20
20
22

5,6
101
99
16
104
99
54
12
59
83
83
53

171,172

47
59
14
47
174
83
102, 103
103
12



wovifovoa axtivoPfoAria
LOVTIKOG OEGLOG

160TOTO

KaBoducég axtiveg
KATOADTNG

KaTaotaTikn e&icmon agpiov
KBoavTikog apBudc, kbplog
KOG KT 0KTvOoBoAia
KPUOTAAAOG

KPUOTOAALKO TAEYLLOL

péla

pélo VTOATOUIK®Y COUATOIMV
palucog appog

petabetikn avtidpoon
petaotolyeimon

piypo

piypo opoyevég

piypo etepoyevég

poi, mol

LOVAdeC HETPNONG

HOPLAKOG TOTOG (YPOPT)
poptakodg Tomog (ovopacio)
poptaxdtnto Ko’ 0yko, (Molarity)
poplo

VETPOVIO

vopog Boyle

vopog Charles

vopog ratpnong g natag
vopog Gay-Lussac
vovKAgOVIOL

voukAidio

OYKOG

opada TePtodIkov Tivaka

OLLOLOTTOAMKOG OEGHOG

EYPETHPIO

177
54

15

172

98

137, 138
47

177
55,57
12,57

14
15
102
169
19
20
20
130
5,6
65
65
141
11
14
137
137
96
138
15
170

49
58

OLLOTOTTOAIKOG 1) TTOAKOG dEGUOG
OLLOLOTTOAIKOG TOMKOG OEGLLOG
OVOLLOTOAOYIOL OVOPYOV®V EVHDCE®DY
o&éa avopyava

o&eidn

o&eido Paocikd

o&eidia emappotepilovra
o&eidio 6&va
o&edoavayunakég avTidpacELS
ocwvn Bpoyn

O0&WVOC YOPOKTNPOG

opyava pETpnong palog
ovpavio

noykooo otabepd aepiov
TEPLEKTIKOTNTA SLOAVUATOG
TEPLOOTKOG VOLLOG

TEPLOOIKOG TIVOKOG

nepi0d0g TEPLOSIKOV TTIvVaKaL
nepiooein

ne-xa (pH)

TEYOLETPO

npodTLTEG GLVONKeg, STP
TPOTHVIO

ToKVOTNTO

ToKvOTNTO 0EPiov

TUPNVOG

TLUPNVAG AGTUONG

TLUPNVAG UNTPLKOG

TLUPMVIKN avTidpaon
TUPNVIKY YNpeio
padlevépyeta

padilevepyoc dldomac
padiobepamneio

padloicoToTo

59

60

65

84

92

93

93

93

99

105

87

8

171

138, 139
20, 21, 141
48
47,51
48

150, 151
89

91

133

14

140
14, 15
170
171
169
169
171
170
180
173



padloypovoroynon
omvOnpocKOTLO
OTOAOYLITEG

OTOAOKTITEG

oTEPEA KATAGTOOM

ot ada

otoyeio (ynpiko)
GTOLYELOUETPIKEG OIGKNOELG
OLYKEVTPOOT] SLOADHOTOG
GUUTOKV®OOT SLOAVILATOG
OLVTELECTEG YNIKNG eElo®ONG
ouvtnén

oybon

oxetkn aropky palo, 4,

oyetkn popraxn pato, M,

179 ocONOTION0 dApa

175 ocopoTido frta

109 VYpY| KaTACTOON

109 vrdbeon Avogadro
16 QOGUATOYPAPOG LAL0G

13, 44 QOPTIO VTTOATOUIKDY COUATIOIMV

19 QUOIKEC 1010TNTEG

147 QLGIKO PALVOLEVO

141 AMUIKES 1010TNTEG

144 ANUIKT ovTidpoon
96 MUK Evoon

180 pkn e€lowon

180 AMUKO QotvoOpevo

128 ANMUIKOG dEGUOG

129 LPOVOG VTOITAUCIAGLOD

EYPETHPIO ONOMATQN

Arrhenius
Avogadro
Becquerel
Berzelius
Bohr
Boyle
Charles
Curie
Dalton

Anpodxpirog

83 Gay - Lussac
130 Lavoisier
171 Mendeleev

62 Meyer

13, 45 Moseley
137 Newlands
137 Rutherford
171 Schrédinger
13 Soddy
13, 45 Sommerfield

rns

172
172
16
132
128
14
17
17
17
95
20
95, 96
17
54
174

138
84

47, 48
47

48

47

13, 169
13

169

13
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ITAPAPTHMAT

> LXETIKEEX ATOMIKEEZ MAZEX OPIEMENQN XTOIXEIQN
I'TA YIIOAOT'IEMOYX

> IIINAKEE TXETIKQN ATOMIKQN MAZON ME TEXZEPA
YHMANTIKA YH®IA

2XETIKEG ATOMIKEG MAleg opIoHéEVWV
oToIXEiwV (Yia UTTOAOYIGHOUG)
Alwrto N 14
AvbBpaxag C 12
Apyiho Al 27
Apyvpog Ag 108
AocfBéotio Ca 40
Bépro Ba 137
Bpapo Br 80
®¢lo S 32
Iddo 1 127
Kéio K 39
Kaooitepog Sn 119
Mayyévio Mn 55
Moyviclo Mg 24
MoivBdog Pb 207
Nértpto Na 23
Nucého Ni 59
O&vydvo o 16
MMvpitio Si 28
2{dnpog Fe 56
Yépapyvpog Hg 201
Yépoyovo H 1
D®O6p10 F 19
Ddwcpdpog P 31
Xoadkog Cu 63,5
XAdpto Cl 35,5
Xpopio Cr 52
Yevdapyvpog Zn 65




2XETIKEZ ATOMIKEZ MAZEZ (A,) 2TOIXEIQN

ATOUIKOG
Api18uog

O 003N U b Wi~

ME TEZZEPA ZHMANTIKA YHOIA

H ouykpion éyive pe Bdaon 1o 1céToTrO '?C TToU £X€1 A =12 aKpIBWG

Ovopa

Ydépoyovo
Hlwo
Aibo
BnpoAiiio
Bopo
AvOpakog
Alwto
O&vyovo
DO6p1o
Néo
Ndzpro
Mayvricto
Apyidio
(Alovpivio)
[Mvpito
DOoPOPOC
Oc¢io
X\dplo
Apyo
KéAo
AcpBéotio
2Kavolo
Tudvio
Bavadio
Xpopo
Mayydvio
2idnpog
KoBdAtio
Nucého
Xoadkdg
Yevddapyvpog
T'édA\o
I'eppdvio
Apcevikd
XeMvio
Bpopid
Kpontod
Povfido
2tpovTio
“Ytipro
Z1pKovio
Ni6pio
MoAvfdaivio
Teyvntio
Povbnvio
Pod1o
IMaAréd10
Apyvpog
Kédpuo
Tvdro
Kaooitepog
Avtipovio
Telhovplo

ZupBoAo

H
He
Li
Be

A

1.008
4.003
6,941
9.012
10.81
12.01
14.01
16.00
19.00
20.18
22.99
24.31

26.98
28.09
30.97
32.07
35.45
39.95
39.10
40.08
44.96
47.88
50.94
52.00
54.94
55.85
58.93
58.69
63.55
65.39
69.72
72.59
74.92
78.96
79.90
83.80
85.47
87.62
88.91
91.22
92.21
95.94
98.91
101.1
102.9
106.4
107.9
112.4
114.8
118.7
121.8
127.6

ATOpIKOG
ApiBpog

Ovopa

Iddo

Zévo
Kaioto
Bdpro
AavOavio
Anpntplo
TIpacivodvpo
Neodvuo
TIpounBeto
Zapdpro
Evpomo
T'odoAivio
TépPio
Avcmpdcio
OApo
‘Eppro
®ovAo
YrttépPio
AovtTio
Apvio
Tavtdio
BoAopdypio
(TovykoTévio)
Prjvio
‘Ocpo
Ipidio
Agukdypvoog
(IThotivar)
Xpovoog
Y8papyvpog
OdaAio
MoAivBdog
Biopovbo
[ToAdvio
Actoto
Paddvio
DpdryKio
Pado
Axtivio
B®0dp1o
[Ipotaktivio
Ovpdvio
IMocewdvio
(Nemtovvio)
IMovtdvio
Apepikio
Kiovpro
Mrmnepicéiio
KaApopvio
Aivotaivio
Dépuro
Mevterépio
Noumného
Awpévelo

ZupBoAo

Xe
Cs
Ba
La
Ce
Pr
Nd
145Pm
Sm
Eu

Tb
Dy
Ho
Er
Tm
Yb
Lu

Ta

Re
Os
Ir
Pt

Au
Hg
Tl
Pb
Bi

2 IOP 0
210 At
ZZZRn
223Fr
226Ra
227 AC

23 IPa
237Np

239Pu
243Am
247Cm
247BKk
252Cf
252ES
257FIn
256Md
No
260Lr

A

126.9
131.3
132.9
137.3
138.9
140.1
140.9
144.2
144.9
150.4
152.0
157.3
158.9
162.5
164.9
167.3
168.9
173.0
175.0
178.5
180.9

183.9
186.2
190.2
192.2

195.1
197.0
200.6
204.4
207.2
209.0
210.0
210.0
222.0
223.0
226.0
227.0
232.0
231.0
238.0

237.0
239.1
243.1
247.1
247.1
252.1
252.1
257.1
256.1
259.1
260.1



ITAPAPTHMA A

> OEMEAIQAH METEOH KAI MONAAEX

>TIOAAAIAALIA KAI YIIOITOAAATIAAXIA MONAAQN

Ovopacio

povadag

Xvppoiro
povadag

pétpo

Mnjkog
MdaZo KALOYPOLLLO kg
Xpovog devTepOLETTO s
Oeppoxpacio KEALPLV K
Hoco’mw wok mol
ovoiog
[Hoocoétnta .
NAEKTPLOULOD HHTED A
KAVTELD cd

Dotevn loyvg




Yyéon pe ) Pacukn

Ipé6Oepa Xoppoiro AT MMapadsrypa
Mega- M 10¢ IMm = 10°m
kilo- k 10° 1km = 10°m
deci- d 10! ldm=10"m
centi- c 107 lem = 10”m
milli- m 103 Imm = 10°m
micro- 1 106 Ipm = 10°m
nano- n 107 Inm = 10°m
pico- p 1012 Ipm = 10"?m




ITAPAPTHMA E

> TIMEZ OEMEAIQAQN YTAGEPQN

IIOXOTHTA YYMBOAO TIMH
®optio nhekTpoviov ene 1,60219 10-°C
Ytafepd Faraday F 96485 C/mol e
ApOpédc Avogadro NN, N, 6,02209 10* copotidia*/ mole
Mayxdéopia 6tabepd agpimv R 8,2057 10°L - atm/mole - K
Ipoppopopraxds dykog oe KE V. 2241L

*Ta copotidio propet va efvor dropa (m.y. Na) popa (n.y. H)) wvta (n.y. Na'), e, Ao copatido ko Tpénet va
opilovtar kBe popa



Baoel Tou v. 3966/2011 ta d1dakTIKG BIBAia Tou AnuoTikoU,
Tou lNupvaaoiou, Tou Aukeiou, Twv EMA.A. kai Twv ENMA.Z.
TuttwvovTal ammd 10 ITYE - AIOGANTOZ kai diavépovTal
dwpedv ota Anuooia ZxoAeia. Ta BIBAia utTopei va
diaTiBevTtal TTpog TTWANCN, 6Tav @épouv oTn OeCId KATW
ywvia Tou eutrpocBé@uUAou EvdeiEn «AIATIOETAI ME
TIMH NMQAHZHZ». KaBe avrtitutro 1Tou diaTiBeTal Tpog
TTWANGCN Kal 8ev QEPEI TNV TTAPATTIAvVW EVvOEIEn Bewpeital
KAEWITUTTO KaI O TTaPAPRATNG SIWKETAI CUUPWVA MHE TIG
diatdgeig Tou apBpou 7 Tou vopou 1129 g 15/21 Mapriou
1946 (PEK 1946,108, A').
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N yparn adsia Tou Ymoupyeiou MNaideiag, Opnokeupdarwyv
kai ABAntiouou / ITYE - AIOPANTOZ.
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