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BAXIKEX ENNOIEX

Ol ZTOXOI

210 TEAOG AUTAG TNG BIBAKTIKAG EVOTNTAG Ba TTPETTEI VO UTTOPEIG:

YV VYV V VY

A4

Na avayvwpieig Tn XpnoiuoTnTa aAAd Kal TIG TTOPEVEPYEIEG TTOU £XEI N XN-
peia oTnv KaBnuepiv pag {wn.

Na S1akpiveIg Ta XapakTNPIOTIKG yVwpiopaTta TG UANG, dnAadr, Tn pdda, Tov
OYKO KaI TNV TTUKVOTNTA.

Na eplypd@eig Ta Sopikd gwpaTtidia TG UANG, dnAadn, Ta dToua, Ta popIa
Kal Ta 16vTa. Na opidelg Ti gival aTopIKOg Kal adikog apiBuog.

Na evToTileIg Ta XapaKTNPIOTIKA TTOU €XEl N a€PIa, N Uypr Kal n oTeped @d-
an.

Na Tagivopueig Ta gaivopeva oe XnNUIKG Kol QUOIKA Kal va SIaKpPivelg TIg dia-
@opég Toug. Na avayvwpideig, améd éva oUvolo PeTaBoAwv, Troia gival Ta
QUOIKA Kal TToIa Ta XNMIKG @aivOueva.

Na avagépeig TToieg gival o QUOIKEG Kal O XNUIKEG 1810TNTEG YIOG Ouaiag,
divovTag XapaKTnPIoTIKA TrTapadeiypata.

Na Ta&ivopeic Tnv UAN o€ katnyopieg (kabapr ouaia - Yiypa, OPOYEVEG - €TE-
poyevéG Piyua, évwaon - aToixeio), va diakpivelg Tig dlagopég autwy. Na ava-
YVWpIgelg, ¢" €va GUVOAO OUTIWY C€ TTOIO KATNyopia avrKel KaBe ouaia.

Na ek@pdlelg TTOCOTIKA TNV TTEPIEKTIKOTNTA VOGS SIAAUPATOG Kal VO UTTOAOYi-
CEIG TNV TTEPIEKTIKOTNTA €VOG BIGAUMATOG atrd TNV TTOoOTNTA TOou SI0AUTN Kal
NG diaAupévng ouaiag. Na opileig i gival SiIaAuTdTNTA EVOG CWUOTOG Kal va
AVAQEPEIG TOUG TTAPAYOVTEG TTOU TNV £TTNPEACOUV.







BAXIKEXZ ENNOIEX

Ewsaymyn

Otav kovelg Tpotopmaivel 6€ Lol YOPo Tov KAOe GALO Topd «Epnun»
elvat, To Ayotepo mov €xel va kKdvet givor va pdbet ta factkd g «yAmo-
cac» NG, Yo v pmopel vor cuvevvoeitat kot vo kotaiaBatvel. Avtdg ei-
VO KOl 0 KEVIPIKOG GTOYO0G TOV TPMTOL oToL Ke@aAaiov. IIpoomabel va
LEYOADGEL 6€ TAATOC Kot BABOC TIC Alyeg yMIKES YVMOGELS TOV £XEL O LLOL-
Onmc ot edomn avth. ['vooelg yopw amd Tig évvoles, o cOUPOAN, TOVG
aplBpovg, TIC EKPPAGELS TOV YPNOLUOTOIOVV Ol YNUKOl Yio Tr HEAETN
TOV OVTIKEWWEVOL TNG EMGTNUNG TOVS, oL givan 1 ¥4y. Kot dmwg elvan
QLOIKO, OTOV TO OVTIKEILEVO HEAETNG ElvaL TOGO TOIKIAOLOPPO, TO KLPLO-
tepo péAnpa etvan n talrvounon tov. Ta&wwounon pe Paon m.y. paxpo-
OKOTIIKES 1010TNTES. OE GTEPEQ, VYPd Kot aipia. Tawvounon pe Baon
ANuIKn avaloon. o€ etoryeio (N KOAQOPNTO» TNG XNUEING), YPUIKES EVO-
oelg Kau piypara. ToSvopmon pe PAom T JouIkeS HOVEOES: GE OTONL-
KEG, 10VTIKES Kal poplakés ovaics. H VAN ooy, o idiotntés s (puaot-
KEG Kot YNUIKES 1010TNTES) KO Ol uetoforéc e (puoikd kar ynuikd
pavoueva) givol omd Tovg Pactkode 6TOYOVS TOV KEPOAAIOL CLTOL.
Méoa. g amd avtd TpoPdAdeTar pio. 6Tovdio ETGTNUOVIKY] dtodikacio,
ommg givar | ypnom evog mpotdmov - povrédon, pe ) Pondeia Tov omoiov
EPUNVELOVTOL OIAPOPES TOPATHPHOEIS - TEIPGUOTO. Kol TPOPAETOVTOAL €-
miong yeyovota. XTn OACT OVTN TO GTOUIKO - HOPIOKO MOVTEND, YOPIg
«Babitepeg» avapopés, anavtd oe moALES amopies. TéNog, M «yhdooo»
™G YMUElag Kot o yevikotepotl cupPoAool g oxeddotnray, eEeiiyon-
Kav Kol €EEMOCOVTOL £T01L MOTE VO KMOKOTOOUY TO WEYIOTO dVVATO
TAN00G¢ TANPOPOPL®OV pE Evav TPOTO EVANTTO OAAG Ko TEWaPYNEVO.

1.1 Mg 11 aoyoreitar n Xnueio
IHow n onuacio ™ Xnueiog otn {1 pog

Xnpueia: 1 emoTun ™S VAN KOL TOV HETAROPPDCEMY TG

»  H ynueio ueletd w doun, t ynuikn oootoon koOog kat to xopoKtypl-
otikd, yvopiouato. (pvoikég 1010tnteg) TV Kabapwyv ovoidy Kol Twv
Uryuatwv. Meletd tov Tpomo ue Tov 0moio 01 YNUIKES OVTIES OVTIOPODY
UETOLD TOVG, ONAGON UETOTPETOVTOL UECW YNUIKDV POIVOUEVOY T OA-
AEC OVTIES UE OLOYOPETIKI TOOTOTN KO 1010THTEG.

Ohot enoperodpacte and ta emredypata g ynueiog. Kavévoag diiog

KAAOOG TNG EMOTNUNG OEV £YEL TPOGPEPEL TOGO TOAAN OVTE UmOpPEl va

vrooyebel meplocotepa amd ™ ynueio. Mog yapiler oyt poévo ta ova-
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yroio ayofd, aAld Kot TNV ToAvtérela Tov eptttov. Kabeti mov vrdpyet
omv Enpa, ot BdAacoa Kol GToV 0€Pa ATOTEAEITAL OO YNUIKES OVGIEG
o po adtdkonn aAiniovyio avtidpdoewv. To avBpomivo copa eivon
éva Bavpatovpyd epyacTnpLo YNUENG, TOV ATOTEAEITOL OO TPIGEKATOL-
popla kottapa. To kabéva an’ avtd amoteleiton amd eKOTOVTAdES YMLL-
K&G ovoieg, mov Ppiokovial 6e GuVEXN «YMIKN» €EAPTNON LE TO PLGIKO
nepPdrrov. ILy. o avBpwmog avamvéel, oOnlodn «kaiew pe to o&uydvo
™G ATUOGPALPOS TOVG LOATAVOPAKES TOV TTaipVEL Ad TAL PLTA, TiveL ve-
pd, mov amotehel TO PEYOADTEPO TOGOGTO TOL GAOUATOS TOV, KOl OKOUOL
TPEPETAL LE OTEPER TPOPT], TOL OEV Elval TIMOTA AALO OO YNUIKES OVGi-
€G.

Ta TpdeIUa, TO, PAPUOKO, TO KUAADVTIKA, TO OTOPPVTOVTIKA, TO.
MITAGLOTO, TO QLTOPAPUOKO, TO TEYVOAOYIKA TPOidvIa, TO. OTiTLO, TO
TPoToVTO Yuxaywyiog pog Kot Toca dAla, £xovv katackevacsel kot PeA-
TiwOel pe ) Bondeta ™G YMUKNG ETGTAUNG. AG SOVUE LEPIKA TaPUdELy-
Qoo

Ta tehevtoio xpovia £xovv yiver pllikeég OAAAYES OTN dtaTpopn
HOG HE TIG oLYYPOVES LEBODOVE TOPAGKELNG, GUVINPNONG KOl TVTOTOIN-
oNngG TV TPOoPinmV. Akdpa peretnOnke n Opentikn a&io TOV TPOPOV Ko
avakaAvEOnKov ot Prrapives Kot 1 xpnopndmTd T0Ug. Meydin Tpododog
EYVE Kol OTNV EvOvuacio e TNV OVOKAALYN TOV GUVOETIKOV LVAMK®OV
Om®G 0 Vélov Kot 1o cuvheTko petaél. Evputata ypnoylorotodval ta
TEYVNTA OépUOTa, Ol TEXVNTEG Pagés Kot Ta cuvBeTikd vipata. o
Oépuaven Ko ™ puetapopd tov o AvOpOTOC YPNCLOTOLEL TO KOG,
010 maperBov Tov avOpaxka, orjuepa To meTpéAaio ko tig Peviiveg. A&lo-
motel AN TNV eVEPYELX TOL EAEVOEPMOVETOL GO LioL ¥MLUKTY OvVTiOpa-
on. XV 1aTpikij Vo PApLoKa Kot VEEG LEBOSOL EPYOOTNPLOKDV OVAAD-
oe®V £XOVV PBEATIOCEL CNUOVTIKA TNV TPOPLAALN, Odyvwon kot Bepa-
nela Tov acBeveldv. 'Etot £xouv ocwbel avapibunteg (wéc. Ola avtd mov
AVAQEPAE OTOTEAOVV Eva TOAD KPS HEPOS TMV BETIKOV GUVETELDY TNG
XNHIKNG ETOTHUNG.

AVGTUYDGC QMG VITAPYOLY KOl Ol OPVNTIKEG GUVETELEG TNG AVAL-
TTLENG TNG YNUIKNG EMGTAUNG. Q¢ TOPAOELY L0 PEPVOVLLE TO YNIUKE TOEL-
K& a€pla, TOov YpNoIoToMmONKaY GE HEYAAN KALOKO GTOVG TEAEVTOIOVG
TAYKOOUIOVS TOAEHOVG, KOl TO TUPNVIKA OTAOGTAGLO, OV OTOTEAOVV
onuepo Tov v’ apdpd évo Kivouvo Yoo TNV KOTOGTPOEN TOL TAGVITN
nog. Emiong n poivvon tov mepipdAioviog and ta andfAnta tov Proun-
YOVIOV Kot omd To KOVGAEPLO TOV OVTOKIVITAOV, KOOMG Kot 1) VTEPEKLE-
TdAAeVOT TOV OMOOEUATOV TOV PLGIK®V TOP®V, BETovV oe Kivduvo TV
1GOPPOTIO. TOV OIKOGVGTNLATOG.

Opmg €00 mpémel vo TOVIGOLHE OTL OEV VTLAPYEL KKAAN» 1 KKOKN»
ueta. O dvBpomog etvan ekeivog mov ypnoomotet Hetikd 1 apvnTiKd
TOL EMTEVYRATO, TNG YNUEIOS Kol T KAOIoTA HOYAO TG avVATTLENG 1| TNG
omieBodpounong kat g KataotpoPns. O dvlpwmrog elvar ekeivog mov Ha
avakoAOyeL To eappoko yuo tov 16 tov AIDS kat o dvBpwmog eivon exei-
vog oL Bo dMGEL TNV EVTOAN Y10 TO TATNHO EVOG KOVUTLOV TOV TUPNVL-
KOV OTAOGTOGIOV.

«Kopwva Twv  EMOTNPWY,
Baupartoupyn xnueia, Kal péoa
amdé Ta oKUBoAa  OTOAIdIa
Byddeig kai TETPAdIO.»
KQITHZ MAAAMAZ

e H xnueia Bewpeital «Baoikn
EMOTHAMN», KOBWG OTTOTEAE TO
uTTORaBPO yia TN aTToUudr AA-
AWV BETIKWV ETICTAPWY, -
WG €ivail n BioAoyia, n 10TpI-
Kr, N YewAoyia, n oikoAoyia.



1.2. I'vopiopato t™c OAng (néla, 6yKog, TuKvOTnTO)
MeTpN6ELS KOl LOVAOES

Metpioeis - Movaoeg pétpnong

[ToAAG amd ta yopaknploTikd yvopicpoato ™ VANG eivol HETPNOLUOL.
O1 petpnoelg avtég yivovran pe m Ponbdeia edkdv opydvov. ‘Etot yuo 1o
UNKOG £XOVUE TO METPO, Yia TN pala to {uyd (Quyapld), yio tov OyKo Tov
OYKOUETPIKO KOAVOPO, Yo TN Beppokpacio to OepuopeTpo KAT.

H mocotikn ékeppaom evog peyéboug yivetan pe ) ypnomn evog aptbpov
(opOunTicn Tyn) wy. 5 kot pog povadag pétpnong wy. Kg. Ankadn éva
VAIKO chpa xel palo m =5 Kkg.

IXHMA 1.1 a. Ogpuduetpo B. OYKOUETPIKOG KUAIVEPOG, VIO TN PETPNON
TNG BEPUOKPACTIiag KAl TOU OYKOU £VOG UypoU, avTioToIXa.

To Awebvég Xvotnpo Movadswv (Sl)

To uetpixé cvornua kobopictnke otn Fadria ota tékn Tov 18” cdva
Kol ¥pnoponominke og cVoGTNUO HETPNONG OTIC TEPLOCOTEPES YDPES
tov k6opov. To 1960 kabopictnke petd amd d1ebvi cvppwvia, t0 Adre-
Ovés Xbotnua Movdadwv: Sl (omd ta apyikd Tov YoAlMKoOv AéEewv
Systéme International d” Unités). To cvotua Sl nepiéyet 7 Bepehidon
ueyetn pe tig yopoktplotikég povadeg tovg (IMMNAKAX 1.1). Ola ta
Ao pey€dn mov ypnoonotovvtal eivar Tapdywya TV BepeM®OdV ov-
tov peyebav. Iapd v tpoomddelo TOV ETCTNUOVAOV Yo TV TANPN &-
miKpdnon tov Atebvovg Xvotpatog Movadwv eEakolovbodv va ypnot-
LLOTTO0VUVTOL GNIUEPQL KOl AAAEG LOVADES, TT.). M| TiEOT EVOC aepiov eKPPA-
Cetar ouviBme o atm kot 6yt oe pascal - Pa (N/m? | 6mov N= Kg .m/s?).
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MINAKAZ 1.1: OcueAiwdn pey€n — Movadeg

Ovopacia
Hovadag

UNKOG I UETPO m
uado m LMOYPOLLLO kg

1POVOG t AgutepOLETTO S
Oepoxpocio T KEAPV K
mocdTNTO HANG n Lo mol
évtaon nAekTpl- | opTEP A

KOV PELLLOTOG

QOTEWN évtoom In KOVTELQ, cd

[ToAAéG POpEC YPNOIUOTOIOVE TOALATAAGLO KOl VITOTOAALOTAAGLO. TV
OepeM@d®V HovAdmV (0YPNOTES LOVADECS).

MINAKAZ 1.2: NoAAatTAdoia — YTTommroAAaTTAdGCIa HovAdwY

Yvppoiro Yyéon pe ) pa- Moapaosrypa

OlK1] pHovaoa
ueyo. (mega) M 10° 1Mm = 10°m
yiuo (Kilo) k 10° 1km=10°m
dexaro (deci) d 10 1dm=10"m
exatooTo (centi) c 102 1cm=10%m
yivtooto (milli) m 10° 1mm=10%m
wikpo (micro) w 10°® 1um=10%m
vavo (nano) n 10° 1nm=10°m
o (pico) p 102 1pm = 10"m

O1 peTpnoelg mov cuyvOTUTH YPNCUYLOTOOVUE GT YNUEla TeEplapfavouy
Ta peyétn pala, 6ykog, mukvotnta Kot Oeppokpacia.

o Movddeg Trieong:
1Pa = 1 N/m? (SI)
latm = 101325 Pa =
760 mmHg

e Movadeg Beppokpaaiag:
°C, K (SI)
T (K) =6(°C) + 273

o AAAN povdada PrKoug :
1A=10%cm=10""m,
XPNOIYOTTOIEITAI OUVHBWG YIa
TNV £KPOCN TNG ATOMIKNG
QKTiVaG, TOU UKOUG TOU O€-
OMOU K.A.TT.



I'vopiopata g OAng

Matao ko Bapog

Ta peyédn pélo ko Bapog eivar dapopetikd. ‘Eva copa &gl v id1a
pala 67 OAa ToL LEPM TG YNG, EXEL OUMOG S10POPETIKO PApog amd tdmo o€
tomo. To Bapog eivar cuvdptnon tov yewypaptkod TAATOVG Kot TG omd-
GTOOTG TOV CAOUATOG OO TNV EMPAVELL TNG BdAaccas.

ZXHMA 1.2 To Bdpog Tou aoTpovalTn oTn oeAivn gival To 1/ 6 autoU TTou EXEl
aTn yn, Adyw diagopdg avdueoa ato Tedio BaplTtnTag (g) TNG oeAAvng Kai yng. AvTi-
0¢eTa, 0 aoTpovalTNG €xEl TNV Bl Pada oTn yn Kal oTn ogAfvn.

BAZIKEXZ ENNOIEX 7




Mago. (m)

» Modlo eivar to pétpo e avtiotoons mov mopPovCIGLEl EVO. OOUO MG
TPOGS T UETAPOAN THS TaYDTHTAS TOD KOl EKPPALEL TO TOGO THG DANG TOD
TEPIEYETOL OE Lo 0TI

H pala etvar kupiapyo péyebog ot ymueio kot n pétpnon g yiveton pe

™ Pondeta Luydv. Tap’ 6Ao mov 1 povada pétpnong oto Sl givar to y1-

Moypappo (Kg), mold cuyva xpnoylomolodvial VITOTOAAATAACIE TG

onmg to ypappdapto (g) kot ythootdypappo (Mg).

ZXHMA 1.3 EpyaoTnpiokdg Juyog evog Siokou pe BepviEPo Kal oUyXPovol NAEKTPO-
VvIKoi Cuyoi akpIBeiag yia Tn pérpnon pacog.

Oykog (V)

»  Oykog eivoi 0 ydpog mov KoTaloufiavel Evo camua.

210 ovomua Sl Bepehmdeg péyebog etvar To PRKOG, He Lovada To HETPO
(m), ko Tapdymyo awtod péyehog eivat o OYKOG, EKPPAGHEVOS GE KLPIKA
pétpa (m3). 270 YMUKO €PYACTNPLO GLVNO®G YPNCLOTOOVVTAL LIKPO-
TEPEC HOVADES, OTmG eivar To KVPikd dekatopetpo (dm?), mov eivar mepi-
ov ic0 pe 1o Atpo (L), kot o kuPikd exarootopetpo (cmd), mov eivat
nepimov 160 pe 1o yhootdhtpo (ML).

IXHMA 1.4 O opiopodg Twv povadwy dykou m®, dm?®, em® kai n peTagu Toug oxéon.




H pétpnon tov 6ykov 610 yMukd epyoctiplo yivetor pe ) Pondela o-
YKOUETPIK®V 0pyavmv Omw¢ givar M mpoyoida, to olpdvio (mméta), o
OYKOUETPIKOG KOAVOPOG, 1| OYKOUETPIKT] PLAAN K.A.TT.

ZXHMA 1.5 A6 1a o ouvnBiouéva opyava yia TN pETpnan Tou OyKou evog uypou
eival: 1.n poxoida : 2. To CIPWVIO EKPOAG 3.0 OYKOUETPIKOG KUMIVOPOG Kal 4. n OYKOME-
TPIKN QIGAN

Mukvotnta (p)

» H mokvétnro opiletar w¢ 1o manliko e nélog mpog Tov avtioTtoryo o-
yk0 o€ otobepég ovviikes micong (Otav mpokertar yia aépio) kot Oep-

e _

H povéda te mokvomtag (tapdymyo péyedoc) oo Sl eivar to Kg /m?.
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Evypnoteg 6poc povades sivar to g/mL (1 g/em?). Ewdid ota aépo, 6-
OV £YOVUE UIKPEC TUKVOTNTES, SLVHOMG YpNoIoTolovuE TO g/L.

Hapdocrypa 1.4

To apyidio (Al) givar éva moAd edypnoto pétarro. ‘Evag kopog and apyi-
Mo &xet akun 2 cm. Me ) Ponfeta tov Luyod n pala tov Ppébnke
21,6 g. [Town givar  wokvotnTa Tov Al;

AYXZH
V=2cm)® 4 V=8cm?
p=m/V=2169g/8cm® f p=2,7glem’.

Hapdocrypa 1.5

H mokvémra tov vepolh ot Beprokpacio dopatiov Bewpeiton mepinov
{on pe 1 g /mL. Na ekgpdoete Ty mokvotnta avth oe kg/m? ko oe glL.

AYXZH

Etvau p = 1 g/mL = 10°kg/10°m® = 10 kg/m® = 1000 kg/m°.
Anhodi 1m? vepod Cuyicer 1 (netpid) Tévo.

Emiong éovpe p=1g/mL =1 g/10°L = 1000 g/L.

Anadn 1L vepo Quyiler 1 kg.

1.3 Aopkd copatiora g VANGS - Aopr) atoépov -
Atopkog aprOpog - Malikog ap@poc - Iedtoma

Aopika copoTione tng VAng

Kdébe ohpo ovykpoteiton and ancipmg pkpd copatiow (oxedov opein-
TE0L), IOV OVOUALoVTOL SOUIKA GOUOTIOW 1 SOMIKES povades g VANG. Ta
ocopatiow avTtd ivatl: Ta dtopa, To, Lopla Kot To 1OVTa.

Atopa -Mopua. - Iovta

[Taipvovpe pia kabopiopévn ovaia, yio mapdoetypo tn Cayopr, Kot TEHO-
yilovpe o TocdTTd TG 6€ GGO TO OLVOTO UIKPOTEPO KOUUATIOL AVTO
UTOPOVLE VO TO TETVYOLUE HE dldAvon Tocotntag (hyapng o vepd. H
Cayapn 101E YwpileTal oe TOGO WKPA KOUUATLO, TOV OEV UTOPOVLE TLOL
va ta dtakpivovpe ovte pe pukpookomio. [ap’ dia avtd n Layapn e&a-
KOAOVOEL Vo KpaTA TIC 1O10TNTES TNG, T.Y. TO dtdAvua gival yAvkd. O do-
YOPOHOS PEPara avtdg TG VANG dev pmopel va cuveyiletat en’ Amelpov.
Yrdpyet évo mwhpa moAd piKkpd Koppdatt {hyopng, moAd HIKp®V dl00TACE-
@V kot palag, To omoio dev umopei va Komel € PIKPOTEPA KOUUATLOL, Y ®-
pig va yacet Tig 1010t TEG TOV. AVTO €lvan To popLo.

10

e ‘Eva pépio {axapng Cuyicel
5,7-10%g.



» Mopio givar to pikpotepo kouudt ptag kabopiouévns ovoiag (évaong
7 otoiyeiov) mov umopei va vwaplel eAsvlepo, doTnpdVTag TIc 1010TH-
TEG TS DANG QIO THY OTOLO TPOEPYETOL.

To poplo oV TEPIMTO®ON TOV YNUIKAOV GTOLXEIOV GLYKPOTOVVTIOL OO

éva €idog atopmv, m.y. O2, N2, O3, P4, evd oty mepintwon 1ov ynuKov

evoemv amd dvo N mepocdtepa €idn oartopov, my. H2O, CHy

C12H2011.

» Ta uopia onraon eivar oudoes atouwv e kaBopiouévy yewueTpikn
o16toén ato Ywpo, OTMS POIVETOL GTO TAPOUKAT® GYNLOL:

ZXHMA 1.6 Mopiakd povTéAa Twv aToixeiwv: udpoyovou (H), oguydvou (O3), Kal Twv
evwoewv: vepou (H20), diogeidiou Tou dvBpaka (CO2) kai oivotrveuparog (C2HsOH).

H évvowr tov atépov, dmwg Oa dovpe apéows TapakdTm, amoTeAel T

Baon g atopkng Bewpiog.

» Atouo €ival to UIKPOTEPO OWUATIOIO EVOS OTOLYEIOD, OV UTOPEL VA
TOPEL PUEPOS TTO TYNUOTIOUO YHUIKDV EVIOITEWDV.

Ta péplo TV ¥MNUKOV GTOLXEI®V OEV OTOTEAOVLVTAL TAVTOTE GO TOV 1010

apOud atoépmv. ‘Etor vmdpyovv ototyeia povoarouikd, 6mmg givol to

guyevn aépua, .. Nho (He), otoeio dtaroura, dmwc sivar to o&uydvo

(02), to vdpoydvo (Hz), 1 akdua kol tpraroutkd, dnwg givor to 6Lov

(O3).

» O opiBudg mov Jeiyvel amd TOoO, GTOUO, TUYKPOTEITAL TO UOPIO EVOS
OTOLYEIOD OVOUBLETOL ATOUIKOTHTO, OTOLYELOD.

H atopikdtra tov ototyeiov avaypdeetor o¢ deiktng oto cOpPoro tov

BAZIKEZ ENNOIEX 11

o Ta ATOMIKA KOl JOPIOKA
HovTéAa pdg BonBouv va Ka-
Tavonoouue KaAUTEPA TNV
£VVOIa TWV OTOUWYV Kal Jopi-
wv. Ta povtéAa TUTTOU OPai-
OG- pARdoU, TTOU aTTEIKOVICO-
vTal oTo dITTAavd oxAua, gival
atro Ta TTAEoV BIadedOEVQ.
Ta dtopa cupBoAidovTal pe
oQaipes (AOyw TNG OQAIPIKAG
CUMMETPIOG TTOU TTOPOUCId-
Couv Ta dToua), JE DIGUETPO
avdaAoyn Tou peyéBoug Tou
arépou. H paBdog avdaueoa
oTa dropa cupBoAilel To XnuI-
K6 Oeoud TTOU avaTITUCOETAI
avdapesa oTa GToua.

Ta xpwuaTa OTIG OPAiPES
KWOIKOTTOIoUVTal WG EENG:

H (Aeuknry ogaipa)

C (patpn opaipa)

O (k6kKIVn o@aipa)

KOl QUOIKA OEV QVTATTOKPIVO-
VTal OTNV TIPAYUATIKOTNTA,
agou Ta dropa gival dxpwua.

e To dTopO gival Eva aTTeEIPoE-
Adx10TO cwuaTidlo, YE pEYE-
B0¢ TTou &eTTepVA T 6pIa TNG
@avTaciag pag. QoT600, VEEG
TEXVIKEG OTNV PIKPOOKOTTIO
ETMTPETTOUV TNV TTOPATAPNON
TOU KaI TOV TTPOGOI0PIoUO TOU
pey€Boug Tou.



otoryeiov. [Mapaxdtm diveton mivokag e TIG ATOMKOTNTES TOV GNUOVTL-
KOTEP®V GTOLYEI®V.

MINAKAZ 1.3: ATOUIKOTNTEG OTOIXEIWV

MONOATOMIKA: Evyevi aépua: He, Ne, Ar, Kr, Xe, Rn, kot ta pé-
TOAAO GE KOTAGTOOT) OTUMDV.

Emiong, otig ynpikég e€1600E1G YpAPOVTOL GOV LOVOOTOMIK( TO GTOLXELN
C, S ko P.

AIATOMIKA: Hz, Oz, Nz, Fg, C|2, Brz, |2.

TPIATOMIKA: O3.

TETPATOMIKA: P4, AS4, Sba.

Iovta

Ta dropa gival MAEKTPIKA 0VOETEPA, OPOV OTT®G B dovE TTo KATW €-

youvv 1o apBpd mpmtoviov Kot niektpoviov. Ta dropa dpmg propovv

VO LETATPOTOVV GE 1OVTO, e AOBOAN 1| LE TPOGANYN EVOG 1) TEPIGGOTE-

POV NAEKTPOVI®V.

> Iévta eivor eite poptiouéva droua (uovootouixd 16vra), mwy. Na,
Ca?*, S, CI eite popriouéva cvykpotiuata axdumv (Tolvatouixd 1d-
vta), . NHs*, CO5%, HoPOy .

Ta 16vta mov &xovv BeTikd niextpkd eoptio ovoudlovion katiovra, m.y.

Na®, kou eketvo Tov £xovv apvnTikd NAeKTpKd poptio ovopdlovial avié-

vra, 1.y. CI". Ta 1dvto anotelodv to. SOUIKG COUOTIOW TOV 1OVIIKOV 1

ETEPOTOMK®V EVOGEMV, TOL Bal eEeThioOVE TOPAKAT®.

EXHMA 1.7 O kpuoTarhog Tou NaCl cuykporteital até 1évta Na® kai CI.
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e To B¢io (S) €xel atopikdTATA
2141618

® 3TIG XNUIKEG §I0WOEIG OAA
Ta OTOIXEIa EKTOG OTTO TA dIOK-
TOMIKA yPA@OovTal Gav Jovoa-
TOUIKG.



Ao ToV aTOpOV

Tov 5° n.X. oudvo ot 'EAAnveg @ihdcopor Anudkpitog kot AgOKITTOg,
STHTOGAV TNV Aoy OTL 1 VAN anoteheiton omd TOAD pKkpd copoTiow
oV 0V UTOPOVV v dlapebovy oe dAla amlovotepa. Ta copatid av-
T4 ovopacov otopovs (droua). No onuewwbel 6t 1 dmoyn avth HTav
avtifetn pe ) Bedpnon tov ITAdtwva Kot tov Aplototédn Yo T cvven
dwaipeon g VANG.

Qo1660, To dTopa Tov ANUOKPITOL EEYAGTNKOV YLl TO, ETOUEVA
2000 ypovia, péypic 6tov otig apyxéc Tov 19 aidve o Ayyhog ynuikog
Dalton dwtvndoet v atouikl Oswpia. ZOpUE®VO. Le TV aTtopiky Oeo-
pia, mov amoteAel Ogpédto Ao oy avdmTuén e ymueiag, ot dopkég
Hovadeg TG VANG givar Ta dTopo kot To popla (GLYKPOTHOTO OTOUMY).
BéBoia o Dalton dev pmdpece va epunvevdsel T GLVEVOGT OTOU®OV 10100
otoleiov mpog oynuaticpnd popiov. Avtd Eexabapiomnke apyodtepa
(1811) amo6 tov Itadd Avogadro. Emiong, to dtopa tov Dalton ntav cv-
umoyn kot adwaipeta, amoyn mwov NMpbe ce avtibeon pe v avaKaAvym
TOV TPOTOVIOV, NAEKTPOVIOV Kot VETPOVI®mV (VITOATOUIKG COUATIONW).

2XHMA 1.8 O AnudkpITog ATAV O TTPWTOG TTOU EI0HYAYE TNV £VVOIA TNG ACUVEXEING TNG
UANG Kail Tou aréuou.

Me v avakdAoyn ToV DTONTOMK®OV COUATOIOV dvolse o dpOOG Yo
™ STVTOON VE®V Bepldv. Ot To YopaKTNPIOTIKEG O AVTEG, LUE EML-
YPOLUOTIKT TOPOLGINGT TG TPOSPOPAS TOVG GT OLOUOPP®ON TG YVO-
O1G Y10 TN GLYKPHTNOT| TOV ATOUOV, Efvar

1. Rutherford (1911): n pala tov ATOHOL EivVOL CLYKEVTIPOUEVT G €val
TOAD KPS YDPO TOL AEYETAL TVPHVAS.

2. Bohr (1913): ta niektpovia Kivodvtal 6 KOOOPIoUEVEG KUKAMKES TPO-
YEG YOp® amd Tov mupnva, Tov ovopdlovtotl oTiBAdEC.

3. Sommerfield (1916): ta niekTpovia S10YPAPOVY EKTOG OO KUKAIKEG
TpOoY1ES (0TBAdEG), Ko EAAETIKEG (VITOOTIBADEC).

4. Xvyypoves avtiAyels yo Tl doul TV ATOHMY: TO NAEKTPOVIO GV-
UTEPLPEPETOL OC KVLOL, GUVETMG OV UITOPOLLLE [E aKpifela va yvopilov-
pe v tpoyd mov dwypdeetl. Eicaymyn g évvolag Tov atopkoy Tpoyt-
aK0D, TOL YHPOL YOP® ATO TOV TVPNVA OOV £)EL UeYEAN TBavITNTA VO
Bpebel éva niektpdvio.

BAZIKEXZ ENNOIEX 13

MepIKEG aTTO TIG TTIO0 AAUTTPEG
TTPOCWTTIKOTNTEG TTOU dIau6P-
pwaoav Tn yvwon yupw oTro 1o
drtopo.

1. Dalton (1808 ) BepeAiwoe
TNV ATOMIKN Bewpia.

2. Rutherford (1911) avakdAu-
We TOV TTUPAVA.

3. Bohr (1913) eiorjyaye tTnv
£VvoIQ TNG NAEKTPOVIOKAG OTIRA-
daG.

4. Sommerfield (1916) €iorya-
YE TNV évvola TNG UTTOOTIRAdAG.
5. Schrodinger (1926) AvérTTu-
&e TN Bewpia TG KBavTopnxavi-
KNG, TTou atroTeAEl TN Bdon Twv
oUyXPOVWVY QVTIAWEWV Yia TO
dTopo.




Ye amhég YpaUUES Exel dtapopembel n eENg ekOva Yo TO dTOpO.
H pala tov atopov eival cuykevipopévn 67 Eva xdpo mov ovoudleton
mopnvag. O Topivag cvykpoteital and Tpomtdvia (), Tov Eépovy BeTIKO
NAEKTPIKO PopTio, Kot amd ovdétepa vetpdvia (n). Mpw amd tov Tupnva
KOl GE OYETIKA PEYAAES AMOGTAGES O™ QLTOV, KIVOOVTOL TO NAEKTPOVIOL
(e), mov @épovv apvnTikd NAEKTPIKO opTio Kot evhHvovTaL Yio. TN YMt-
KN oupumepLpopd TV atopwv. Ta dropa eivor niektpikd ovdétepa, Ko-
¢ T TPOTOHVIA KO TO NAEKTPOVIA £YOVV AVTIOETO GTOYEIDMOEG NAEKTPL-
KO Qoptio Kot 0 apluog Tov Tpwtovioy givol icog pe Tov aplud Tov
NAEKTpOVIQV.

MINAKAZ 1.4: MdZa kal (popTio UTTOATOMIKWY CWUATIOIWY

Yopatido Ofon Maga /g Yyetikn) | @optio /C  LyeTiko
(ocOppoiro) pago @optio
H\extpdvio IMpw amd 9,11.10% 1/1830 -1,60-10™" -1

(e) TOV TVPNHVAL

[IpoTéVIo TTuprivog 1,67-10% 1 +1,60-10™ +1
(p)

VETPOVIO IMoprvog 1,67.10% 1 0 0
(n)

ZXHMA 1.9 Ta mpwTtévia Kal Ta VETPOVIA €ival GUYKEVTPWHEVE O€ €va
€EAIPETIKA PIKPO XWPO, ToV TTUprva. Ta nAekTpdvia gival UTTd Hop@r) VE-
POUG yUpw aTTé TOV TTUPAVA.

Atopkog apOpnoc- Malikog aprOudg - Ieétoma.

»  Atopuxog apifuog (Z) eivar o apiBuds twv mpwtoviwv atov Topnva
700 aTopov evog atoiyeiov. O aplBudc avtog kabopilel 1o €100¢ Tov
aTopov, amoterel INAAON Eva €100 TOLTOHTNTOS YLl OVTO.
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e dtopo (atom): amd 10
A-TEUVW

e O Truprjvag kaBopidel Tn
pdca Tou aTOPoU, dnNAAdH
m atépou = M TTpwToviwy +
m veTpoviwv

e O XwpPOog TToU TTEPIRBAAAEI
TOV TTUpKva, 610U dieuBeTOU-
VvTal Ta NAEKTPOVIA, KaBopilel
TO Y€yeBOG TOU ATOHOU.

e Ta nAekTpovia kaBopifouv
TN XNMIKr CUPTTEPIPOPT TWV
aTOWY, KABWG oI AAANAOETTI-
OpdoeIg HETOEU TWV NAEKTPO-
Viwv d1apopwV aTOPWV 0dNn-
youUv oTn XNUIKR avTidpaaon.

Av gioTe aTtn Béon Tou TUPN-
va, TOTE Ta NAEKTPOVIA Eival
OKOPTTIOPEVA TOUAGXIOTOV 61
km pakpid oag.



H mym tov Z delyver eniong tov aptuo towv niektpoviov. Mnv Eeyvate
OTL 6T0 ATOpO O apPlBUOS NAEKTPOVI®V 1G0VTAL [LE TOV aplOUO TV TP®TO-
viov, ®oTE T0 ATOMOo va. glval NAEKTPIKA ovdétepo. [ mapaderypa, OTov
Aépe 611 0 aTopukdg aplBudg tov vatpiov (Na) sivar 11, evvoodue o1t T0
dropo tov Na €yel 11p otov muprva tov, aArd kot 11e yopw amnd tov mwo-
pnva. Emedn] dpoc o atopkog aptBudg etvar o kaboplotikds aptfpdc yo
To €id0¢ Tov KGBe GTOLYKEIOV, UTOPOVLE VO TOVUE OTL KABE dTOHO OTN PO-
om mov £xel atov wopnva tov 11p, eivon dropo vatpiov.
»  Moikog apiBuog (A) eivar o apiQuog twv mpwtoviwy Kol Twv VETpo-
VIV aToV TUPHVO. EVOS OTOUOD.

Mo mapdderypa, otav Aépe 6t o polikds apBudc Tov eopiov (F) eivan
19 kot 0 atopkdg Tov apuog ivar 9, evvoovpe OTL GTOV TLPNVO TOV
atdpov tov vadpyovv 9 TpwTovia kot 19 vovkiedvia (mpmtdvia Kot ve-
tpovia pali). Apa otov Toprva tov veapyovy 10 vetpdvia.

Av ovpporicovpe pe N tov aplBpd tov verpoviov tov aTdlov,

TOTE TPOPAVAGS LGYVEL: A=Z+N A

To dropo evog ototysiov X ovpPoriletar.  z X

» lootomo. ovoualovral to. GToua. TOV EYOVV TOV 1010 GTOUIKO OALG. 010
POPETIKO UOLIKO aplEuo.
Ta oétoma givat, pe GAho Aoy, dropa tov id1ov gidovg (oToryeiov) e
dwapopetikn nala. I'o wapdderypa, o avBpakag (C) €xel téooepa 166T0-
oL “Cc %C =C “C
6

AT’ auté 10 Théov Sladedopévo ot gvon eivar o 2 C mov omavTé og To-
060616 99%.

1.4 Kotaotdoeig g vVANG - [010TnTeg TG VANG -
Dvowkd kot Xnuikd @aivopeva,

Koataotdoeig g OAng

H OAn, avdrioya pe tic cuvOnkec Beppokpaciog Ko mieonc, Ppioketar oe
TPELG PLOIKEG KOTOOTAGELS: TN oteped (S), g vypn (1) ko v aépia (g).

BAZIKEZ ENNOIEX 15

o NoukAgodvia gival Ta cwua-
TidIa Tou TTUPAVA, dNAadr
TPWTOVIO KOl VETPOVIA. ATTO
TO nuclear TTou onuaivel TTuU-

privag.

e 0TEPED: (S) solid
e uypo: (1) liquid
e aéplo: (g) gas

2XHMA 1.10 To vep6 ato-
VTA OUXVd Kal OTIG TPEIG PUOI-
KEG KOTOOTAOEIG TOU:

aépia (UOPATUOI TT.X. OTQ GUV-
veQQ) uypn (TT.x. 6dAacoa)
Kl OTEPEN (TT.X. TTAYOG).



21 oteped KatdoTaosy To. SOUKA copotidw (m.y. popla) Bpi-
OKOVTOL GE WIKPEG 0mooTdoelg petalh Toug, eivan oyedov axivnta, ot o€
EAKTIKEG OUVALELG TTOVL avamTOooovTol PeTa&hd Toug givar woyvpés. 'Etot 1o
oYNUa Kot 0 GYKOG TOVG TPAKTIKA dev 0AAGCEL, €¢’ doov o1 cuvOnKeg Ti-
gong Ko Beppokpaciog o petafdAiovrol.

2V vppij KataeTacy To SOUIKA copotiol fpickovial, GuYKpL-
TIKQ HE TN OTEPEA KATAOTOON, 0 PEeYOADTEPEG amooTacels. Emiong ot
EAKTIKEG duvapelg petaly Tov copatdiov givol acbevéotepeg, pe omo-
TELEGUO VO DITAPYEL HLEYOADTEPT KivnTikKOTNTA. 'ETol TaL vypd £xovv Ka-
Bopiopévo 0yKo, dev £xovv dUmG KOBOPIGUEVO GYNIaL Kol Taipvouy KAOe
Qopa T0 YN TOV doyelov 6TO omoio TomobeTovVTAL.

Téhog, oV  aépila kKatdoTacy, T0. SOUKAE GOUATIOWN KVoOVTaL
drokto TPog OAEG TIG O1eVBVVGELS, KaBMG 01 dSLVALELS GUVOYNG elvarl aple-
ntéec. 'Etol ota aépila dev Eyovue o0Te KOOOPIGUEVO GYNLa, 00TE OYKO.
MdéMoTa €00 TPOKVTTOVY GNUOVTIKES HETAROAES TV OYK®V, dTaV UETa-
Bariieton n Beppoxpacio 1 ko n wieon. Tn oxéon tov petaforodv avtav
peta&d Tov GyKov Tov agpiov Kot g Beppokpaciog 1 g mieong Oa pe-
Aetioovpe avalutikd oto 4° ke@dAato.

Onwg avapépape 6TV opyn oLTHG TG EVOTNTOS, Ol SIAPOPES OL-
oleg UTOPOVV VO LETOTNOOVV OO TN [ PUGIKY] KATAGTOGT GTNV GAAN.
Av1o pmopel va yivel pe petafoln tov cuvinkov mieong kot Oeppokpa-
oloc. 'Etol my. pe avénon g Oepuoxpaciog mepvape omd 1o oTEPED
oto vypo (TéN) kar amd 10 VYPd oto aépro (eEdtuion). Avtiotpoa, pe
ueioon g Oeppokpaciog Exovpe v avtifetn mopeia (MEn kot vypo-
noinon, avtioTorya).

ZXHMA 1.11 Atreikdvion Twv TPIWV KATAOTACEWY TNG UANG.

IorwotnTeg TG VANG

Kabe vAko €xel pia oepd amd yopaktnplotikég wtotntes. o mapadery-
po 6ToV mivaka Tov akoAovbel paivovtol pHepikés amd TIC YopaKINPLoTL
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o [IAdopa Bewpeital yia €10IKA
KaTdoTaon TNG UANG TTOU OU-
YKPOTEITaI OTTO QOPTIOUEV
(nAexTpOVIa, 16VTa) KAl OUDE-
TEPA oWHAaTIdIO (dTOoMA, POPI-
a).To TAdopa eival n 1o dia-
Oedopévn KartdoTaon TNG UANG
TTOU OTTAVTA OTO CUUTTQV.

e E¢dyvwon gival n peraBaon
atreuBeiag atrd Tn oTEPEd
otnv agpia eaon, Auté Cup-
Baivel .. 0TO 1LLBIO KAI OTN
va@OaAivn.

e Ta aépia dev Exouv ouTe
KaBopiopévo oxrua ouTe
OYKo.

e Ta uypd éxouv kaBoplouévo
OYKO aAAG 6xI oxnua.

e Ta oTEPEG £XOUV KABOPIOHE-
VO oXAua Kal 6yKO.



KEG 1010TNTEC TOV VEPOV, TOV VIPOYOVOL KOl TOL 0&VYOVOL, TOV HOG ETL-
TPETOVV VoL O1aKPIVOLLE TO £val atd TO GALO.

MINAKAZ 1.5: XapakTnpIoTIKEG 1610TNTEG VEPOU, udPOYdVOoU, OEUYOVOU

Ovoia Yopoyévo O&vyovo
QLGIKN KOTACTAON M (9) (9)
onueio Bpacuod/ °C 100 -253 -183

mokvétnro/ g L 1 000 0,084 1,33
KGO oL Vo oyt

Ot WTTEG TG VANG dlokpivovion oe dVO KOTNYOPIES, TIC PUOIKES Ko
TIG YNUIKEGS.
» O1 pvoikés 1010tnes kabopilovror omd Ty ovaio ovth kol avty, yw-
PIS va. yivetal ovopopa. ge GlLES OVTIES.
I1.yx., To xpdpa, To onueio ™éng, to onueio Ppacov, N TukvdTTO CUTO-
TEAOVV UOIKEG 1010TNTES oG ovoiag. 'ETot, umopovpe vo HETPiCOVLE TO
onueio MENG tov mayov, Beppaivovioag £va KOPRATL TAYOV KOl HETP®-
vtog T Oepprokpacio otV omoio 0 TAyog HeTATPENETAL GE LYPO vepd. Na
TOPOTNPNOOVUE OTL VEPO KO TAYOS SLOPEPOVY LOVO MG TPOG TN HOPON|
™G VANG Kol Oyl OG TPOGS TN XNKT TOVG 6VGTACT. O TPOGIIOPIGUOS ON-
2001 THS PUGIKIG IOIOTHTAG HIOS 0VGIAG OE UETAPAIAEL TH YHUIKY THS
ovoeTaot.
»  O1 ynuixég 1010tnTes koBopilovy T GUUTEPIPOPA. HI0S OVTIOG OE TYETH
UE Hioy GAAN.
Otav yio mapddetypo Aépe 6t To VOPOYOHVO Kalyetal Pe TO 0ELYOVO TTPOG
OYNUATIGUO VEPOV, TEPLYPAPOLUE pio yNUIKT WO1dTNTe. TOL VIPOYSHVOUL.
Noa mapotnproovpe 4Tt To VEPOYOVO Kot TO VEPO Ogv EXovV TNV 101 M-
KN ovotaoct. AnAadY|, 0 IPOGOIOPIGUOS HIAS YHUIKI]S 1010TNTAS TTPO-
KoAEl uetafoi oty yquiky cveTacH THS 0VGIAG.

DVoKE Kol YNUIKA QUIVOREVA

Koat’ avaloyio pe T1G 1010TNTEG TOV 0VGLOV, Ta GOVOUEVA (01 LETOPOAES

dAadn g HANG) S1aKPIivOVTOL 6E PLGTKA KOl YNUKG QOIVOUEVA.

» 210 QUOIKG PaIVOUEVA OAAGLOVY OPIGUEVES HOVO OO TIS PVOIKES 1010-
THTES TV OVGLOV, EVA N XHUIKH TOVS GOGTACH OLOTHPELTAL.

Mo mapdoetypa n e€aépmon Tov vePOL Eivat PLGIKO POLVOUEVO, KAODG 1

povn aAlayr wov cvpPaivel etvat 1 aAloyr TG PUGIKNG KOTAGTAONS TOV

VEPOV, TOL Ao LYPO YiveTOl 0EP1LO.

> Zta ynuxa porvoueve (ynuikés avtiopaoeic) Exovue pilikn aliayn oty
oDOTOON KOl TIC LOIOTHTES TV ODOLIMV.

[Mo mapdderypa, 6tov T0 VIPOYOVO KOLYETOL GTOV OEPQ, LETOTPENETOL GE

VEPO, TOL £XEL FLOPOPETIKN GVOTOOT KOt SIAPOPETIKES 1010TNTES (PUVOIKES

KO YNUIKES) amd TO LOPOYOVO.

BAZIKEZ ENNOIEX 17

o Ouoikég oTaBEPEG gival TO
onueio Bpacpou Kal To onueio
TAgEWG (1 TMEEWG) pIag ouai-
ag. O1 oTaBePEG aUTEG UTTO-
pouv va xpnaoiueloouy yia TV
TauToTroinon (S1dkpIon) HIOG
ouciag Kal Tnv egakpifwan av
n ouadia gival o€ kaBapr) Yop-
@ 1 ox.

o [lapadeiypata QUOIKWYV
@aivopévwy gival n TAgN Tou
vepou, n diIdAucn TnG ¢axapng
OTO VEPO, N £EATUION TOU OI-
VOTTVEUUOTOG.

o [MapadeiyyoTa XNUIKWY Qai-
VOUEVWV Eival N JETOTPOTTN
TOU PHOUCTOU O€ KPaai, N Kau-
on Tou EUAOU, N PETOTPOTTN
TOU XaAKOU o€ GAQG TOU.



ZXHMA 1.12 Z1i¢ XnuIkéG avTIdpdoelg (XNMIKG @aivoueva) aAAddel n Joplakr cUaTaon,
OnAadn dAAa pbdplIa £XOUUE OTA AVTIOPWVTA KAl GAAa oTa TTPOIGVTA.

1.5 Ta&wvopnon g vVANG - AlwAvpata-
IeprekTikOTNTES OLOAVUATOV - AloAVTOTTO

Tagivéopunon g vVAng

H YAn, T0 ekatopppio SnAad ovsidv Tov pog tepiariovy, uropei va
ta&wvounbei pe fdon To mapokdto oynuo

l
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KaBapég ovoieg ko piypata

Kot apydg ot ovsieg pmopotv va dtakpiBodv oe kabapég ovoieg kot piy-

HoTa.

»  Kobopés 11 kabopiouéveg ovaieg eivair exeiveg mov aveEaptnto, omo tov
TPOTTO TOPOTKEVHS TOVS EYOVY KaOoPIouEVH aOaTOGH KOl 1010THTE.

To vepd (H20), n Caxapn (Ci12H22011), 10 owdnvevpa (C2Hs0H), to

o&uyovo (02), o oidnpog (Fe) sivar kabapég ovsieg. To vepd yo mapd-

detypa €xel kabopiopévn ovotacn, dNAadn amotereitor omd vVIPOyOVO

Kot o&uyovo pe avoroyio palov 1:8.

»  Ta piyuozo Eyovv ustofinty obotaon avéloya ue tov tpomo Topa-
OKEVNG K01 TNV TPOEAEDTN TOVG.

O meprocdTepes amd TG 0LGiec MoV cvvavtdpe givol piypata, TV o-

molwv 1 ovoTaoN TowKiAAEL Y. TO YOAQ, TO AAdL, TO0 BoAacovo vepo, O

ATHLOCQUPIKOC aEpag. Evoektikd avaeépovpe Tl 0 ATHOGQAUIPIKOS 0ié-

pOgG 0V £YEL TOVTOV TNV 10100 CVOTACT|, TT.Y. O OEPAG TNG TOANG £xEL Ola-

(QOPETIKT GVOTOGT OO TOV aépa TOL BoVvoV.

Xroryeio Kol YNUKES EVOOELS

Ot kaBapéc ovoieg dlakpivovtal oTo YNUKG CTOXElD Kol OTIC YNUIKEG
EVOGELS. 2ZToryela ivol o1 amAEG OVGIES , VTEG OV OEV UTOPOVV VoL O10L-
OTAGTOVV GE AMAOVGTEPEC. ZNUEPA Elval Yvwotd 112 otoyeia. A’ avtd
ta 88 vhpyovv 6T EVON, v ToL vITOAoUTa givar TeEXVNTA. To YapaKTN-
PLOTIKO YVOPIGHO TOV oTowyEimv elval 0Tl Ta HOPLd TOLG OmOTEAOVVTOL
amd dropa Tov idov gidove. Zvvoyilovtag,

> Xroyeio i ynuixo aroiyeio ovoualetor n kabapn ovaio mov de d10.07a-
101 06 OTAODOTEPT] KOI OTOTEAEITOL OO Evo. €I00G aTOU@V (dTONO. UE
70V 1010 arouiko apiiuo).

[Tivakag pe Ta cOpPoia Kot tTnv ovoposio Tov 6totyeiov dlvetal 6To mo-

papIuo, oto téAog Tov Pifiiov. No mapatnpGovpe OTL TO UEYOAVTEPO

HEPOG TNG YNS KOl TOVL OvOpOTIVOL GOUATOS amoTereital amd 7 pdvo

oToKEln, OIS YOPOKTNPICTIKA ATEIKOVILETOL GTO TOPAKAT®D GYTLLOL.

ZXHMA 1.13 Katavour XnNUIKWY OTOoIXEiwV aTn yn Kal aTov dvepwTro.
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Ta otoeio cuvovalopeva divouv ekatoppdpla ynukég evooets. Iy, o
dvBpaxog kaiyetal pe T0 0Eydvo kot mopdyeTon SloEido Tov AvOpaKa.
O1 yNUIKEG EVOGELG €YOVV TO YOPAKTNPLOTIKG, OTL UTOPOVV VO, Ol0GTO-
oTOVV 0g AAleC amiovotepec. Emiong, ta pdpid tovg amotehovvrol omd
SPOPETIKA €101 OTOUMV. ZTO TOPAOELY IO TOV OVOPEPALE, TO dLOEELDI0
Tov dvBpaxa aroteieitarl amd dtopa C kat O. Xvvoyilovtag,
> Xnuikés evaoeig eivair koQopés ovoieg Tov UTopovy va d100Te.oTODY
0 GALES ATAODOTEPES KO OTOTEAODVTOL OO ODO TOVAGYIOTOV €10 ATO-
uawv (drouo ue 010popetTiKéd arouikd apiuo).

Opoyevi] kKon gTepoyevi] piypota

»  Ta opoyevy uiyuazo (o10Aduota) eivai opoiduopea uiyuota, Exoov on-
A0on v (010 6OGTO0N KOl TIS I01EC 1010THTES G OAN TNV EKTO.GN TOVG.
XopaKTnploTikd TMV OHOYEVOV HYHATOV €lvol TG OgV UTOPOVUE Vol
dwakpivovpe ta cvuotatikd tovg. [ Tapddetypa, 6to vepo g Bahaccag

deV UTOPOVE VO SLOKPIVOLULE TO AAATL.

» Ta etepoyevn uiyuota €ivor ovopoiouopa., oniaodn oev Exovy v idla

ovaToon 6 OAN THV EKTAON TOVG.

210 piypoto outé O1oKpivove apKETES POPES TOL GLGTOTIKG TOVS KO TIG
SLPOPETIKES TOVG WOOTNTEG, T.). AddtL pe vepd. Ta opoyevn pépn evog
piypotog ovoudloviol paeers. £To TPonyovLEVO TOPAdELY Lol d1aKPivov-
He TN @dor Tov Aadod (mov emmAéet) ko T @don Tov vepov (mov Ppi-
OKETOL KAT).

Awwiopota - IIePLEKTIKOTNTES OLOAVUATOV

I'evikd Yo Swoivpato

Onwc Mom €yovpe opiocel, dtaivpua givar Eva opoyevég piypo 6vo 1N me-
PLGGOTEP®V OLGLDY, Ol OTOIEG ATOTEAOVV TOL GUOTAUTIKA TOL SLOUADLOTOG,
Ao T0 CLOTATIKA OVTA, EKEIVO OV €xel TNV 1O PLOIKY KaTdoTaoT W
ot ToV dtAdpatoc Ko Ppioketal cuvnbwg o mepiooela, ovoudleton
o1 vTng. Ta vTOlomo GLGTATIKG TOV OLOAVUATOS OVOUALovTol d1ady-
uéves ovoieg. To dtoddpato EYOVV HEYOAO TPOKTIKO EVOLAPEPOV, KOOMDC
0l TEPLOCOTEPES YNUIKES AVTIOPACELS GTO EPYOUCTNPLO, TN Propunyavia Ko
o foloyikd GuoTHHAT YIVOVTOL GE LOPPT] SIUAVUAT®V.

Ta dwAdpoto dakpivovtal o€ aépia (). ATHOCEUIPIKOS 0EPAG),
vypd (my. Bohooowvd vepd) kar oteped (my. HETAAMKE vopiopoto).
Mmnopovv eniong va tavounbobv ce popraxd dreivuara, Towv onoimv 1
StAvpévn ovcia elval 6€ HOpPN HOPlwV, KOl 0€ 1OVTIKA 1] HAEKTPOLVTI-
Kd, T0 OTIO10L TEPLEYOLV T OLOAVUEVT] OVGTaL LE TN HOPPT] LOVTOV.

Ta mo cvvnbicpéva dtaddpota givot To VOATIKE, OTOV 0 SLAVTNG
elvar vepo. T’ avtd 1 dtwhvpévn ovsio pmopel va givor aépto, m.y. dto-
Eeidro Tov avBpaka (CO2) oty coca-cola, | oteped, m.y. yYroplovyo va-
tpro (NaCl) oto vepd g Odhaccac, 1 vypod, m.y. owvdrvevpa (C2HsOH)
010 Kpooi.. BéBata o dtoAvng pmopetl var etvon ko opyavikry ovcia, 6-
TG M aKeETOVN, T0 PeviOA10, 0 abépag, n Peviivn, o tetpoylopdvOpakag.
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AloXwpIoPOG PIVIOCPATWY Ol-
Orjpou aTTd XWHaA, OE ETEPOYE-
VEG Hiyua, pe Tn BoriBeia pa-
yvATn.

e OI TIEPIOTOTEPEG AVTIOPA-
o¢€lg yivovtal o€ dlaAupara. M’
auTo Tov TPOTTO Ta SIAAUMEV
QAVTIOPWVTA, EXOVTAG AETITOTA-
TO BIOUEPIONO (dTOMA, POPIa N
16VTQ), €pXOoVTal o€ KOAUTEPN
ETTOQA METAEU TOUG KOl QVTI-
OpoUV TTIO EUKOAQ.

e To vepo gival ApIoToG BIOAU-
TNG YIO TIG TTEPICOOTEPEG OUTI-
€G. 2& PEYAAN KAigoKa Xpnol-
poTroloUvTal ETTIONG WG OIAAU-
TEG N Bevdivn , o aiBépag, T0
OIVOTIVEUNA, N OKETOVN KATT.



IeprekTikOTNTES ALOAVPATOV

AwBdalovtag oty eTIkéTO EVOC EPPLOIAMUEVOL KPaGloD TNV €vdelen 12°
(12 aAxoolwkoi Babpoi), katorafaivovpe ce mola avaloyio Bpicketot To
owoénvevpo (C2H50H) oto kpaoi. Exovue dniadn pio EvoeiEn g nept-
EKTIKOTNTAG TOV O0AON0TOG. H TepiekTikoTnTo. ONiadl ekppdlel Ty
TOGOTNTA THS OLAAVUEVIS OVOIOS TLOV TEPIEYETAL GE OPICUEVY TOGOTH-
Ta 010Avpuatos. TIoAAEC POpEG YPNOUOTOIOVUE KOl TOVG TOLOTIKOVS O-
POVG TVKVO KOl aPaLd Y10 SLOADLOTO GYETIKE HLEYOANG 1) OYETIKA UIKPNG
TEPLEKTIKOTNTOG, avTiotowyo. TELOC, va mapatnpicovue OtL, av To dld-
Aopo epiéyel meploocotepeg amd pior dtaAlvpéveg ovoieg, Ba €xel TOGE
TEPLEKTIKOTNTES OGEG EIVOL KOl Ol SIUAVUEVEG OVGIESG TOV.

Exopdoeic meprekTikotTnTog

H meplektikdmro evog dtoddpatog exppaletal cuvibog pe tovg e&ng
TPOTOLG:

1. llepriektinotnta oo ekato Karad fapog (Yo wiw)

Ortav AMépe 611 éva dtddlopa Cayopng (Ci12H22011) eivor 8% wiw (7 .J3),
evvoovpe 0t tepiéyovtan 8 g Layapng ota 100 g dtodvpatog. Aniadi, n
% Wiw mepiextikotnra exppdler  ualo (o€ Q) e dialvuévng ovoiag oe
100 g dradduoazog.

2. llepiektinotnta ota ekato fapovs kat’ oyxov (%o WiV)

Ortav Aépe 01t éva dddopa .. yAwoprovyov vatpiov (NaCl) eivor 10%

w/iv (1] k.0), evvoodue ot mepiéyovtor 10 g NaCl ota 100 mL dwodopo-

10G. AnAaon,

» H % WiV repiextikotnro exppaler ty uéla (o€ Q) g drodvuévns ovoi-
o o¢ 100 mL rov oralduaroc.

3. llepiektikoTyta 6Ta eK0To OyK0v o€ oyko (%o VIV)
Xpnoomoteital 6g EOIKOTEPES TEPMTMGELS:

a. [ vo ekppacel TNV TEPLEKTIKOTNTO VYPOL G€ VYPO. AnAadn, 1 EVOel-

En ot pmipa 3% v/iv 1 3° (edkooAwkoi Baduoi) vrodnidver Ot mepiéyo-

vtat 3 mL owomnvedpartog ota 100 mL g umipag.

B. T va ekppdoet TNV TeplekTiKOTTA EVOG 0EPiov G€ aEPLO piypo. An-

Ladn M €xepaocn OtL 0 aépog £xet mepektikdmTo 20% VIV og o&vyovo,

vrodnAdvel 6T epiéyovtar 20 cm® o&vydvou ota 100 cm® agpa.

» H % VIV wepiexticotnra exppd el T0v oyko (oe ML) g dralvuévyg ov-
oiag ge 100 mL zov diodduarog.

Ortav ta dtoAvparta givor ToAd apatd (.y. pvmol 6tov aépa 1 ot BdAac-

00l), UWTOPOVUE VO YPNOILOTOGOVUE TIG EENG EKPPACELS TEPLEKTIKOTN-

TOG:

4. ppm 1o omoio ek@pdlel To LEPM TG SAVUEVNG OVGIOG TOV TEPLEYO-

viau og 1 exatoppopo (10°) pépn dtddporoc.

5. ppb 10 omoio ek@pdlel Ta uEPN TG SLAALUEVIG OLGING TOV TEPLEYO-

vtot o€ 1 S16EKATOUpPOPLO (10%) péPM S1AVULATOG.
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o W = weight, Bdpog Trap’ 6Ao
TIOU OTN XNMEIQ XPNOIPOTTOIEI-
Tal n pada.

e v = volume, 6yKoG.

e H % v/v xpnoiyoTtroigital
ouvnBwg og aAkooAouxa TTo-
Td Kal 0€ Uypd QAPUOKEUTIKA
OKEUAOMATA.



AwAototTnTa

>e 100 g H,0 otovg 20 °C pumopovpe va dtoAvcovpe to morv 35,5 g ote-

peov yroprovyov vatpiov (NaCl), evéd propodue va dtaidcovpe To ToAD

0,00016 g otepeov yrwplovyov apydpov (AgCl). ‘Etor, Aéue ét1 to NaCl

giva pol euddAvt ovoio pe peyain dtadvroTyra, eved o AgCl givor o

dVGAGAVTN oVGI0 LE TTOAD LUKPY| d1aADTOTHTA.

»  Mwodvtotnra opiletar n UEyIoTH TOGOTNTO UIOS OVOIOS TOV UTOPEL VO
010400¢t o€ 0pioUEVN TOGOTHTO, O10A0TH, KOTW OO OPIGUEVES TOVONKES
(m.x. Ocpuorpooia).

Ta dwAvpato Tov TEPEYOLY TN UEYIOTN TOGOTNTO OLOAVUEVIC OLGIOG

ovopalovtal Kopeocuéva oralvpata. AviiBeta o SLHAVUATO TOV TTEPLE-

YOLV HKPATEPN TOcOHTNTA SLHAVUEVNC oVGiaG amd T HEYloTn duvary| o-

vopalovtal axopecta.

H dwvtdmra piag ovsiog emmpedletor and Toug €N mopdyovieg:

a. T PUeH TOV J10AVTH

Ed® 1oyvet o yevikdc kavovog «ta dpota dStaddovv opoto». Avtd onuoi-

VEL OTL OAVTNG Kot Sthvpévn ovsia Ba mpémel va Exovy TapaTANGLoL

YUK dopun (.. LOPLOKn 1} 1OVTIKY 60oTOGN).

p. ™ Ospuorpacia

2uvNn0mg M O10AVTOTNTA TOV GTEPEDV GTO VEPO AWEAVETOL LE TNV aWEN O

g Beppokpaciog, evd 1 SLHAVTOTNTO TOV OEPIMY GTO VEPD LELDVETOL LLE

v avénon g Beppokpaciog.

y. TNV micon

Ievikd, n doAvtoOTTO TOV 0EPi®V 6TO vEPO aVEAVETOL He TNV avEnon

g mieong. 't awtd, poAg avoiovpe pio eréAn pe agprovyo totod (n mwi-

€01 EAATTMVETAL KO YIVETOL 161 HE TNV ATHOCQALPIKY), 1 SodlvTdTnTa

tov CO7 670 vepd elaTTdvETAL Kot TO TOTO appilet.

22

o H d1aAUTOTNTA UTTOPOUNE Va
TToUuE OTI EKQPACEl TNV TTEPI-
EKTIKOTNTA EVOG KOPECUEVOU
SIaAUpaTOG.

2XHMA 1.14 To vepo civai
dpioTog dlaAUTNnG. ‘Exel Tnv
IKavoTnTa va S1aAUEl, OTTwG
@aiveTal dlaypappaTikd, T660
Ta pépia (didAuon ¢axapng-
poplakr évwon Ci2H22011)
600 Kal Ta 16vTa (S1dAucn
dAatog- 1ovTikr €vwon-NacCl).



N'vwpileig OTI......

MéplO Hup‘r’lvag Qual’ks
10°m 10 m <10%®m

, IIpwtdvio
Atopo 102 m

DNA 10 m

10" m

H OAn: ouvexng i aouveEXAG;

ATO «oAE» 01 PIAMOGOPOL ELYOV SLOLPOVICEL TAV® 6T d1oUPETOTNTO TG VANG. Elvan duvatdv Eva koppdtt VANG
VO OUYOTOUEITOL GUVEXDG GE OAOEVA UIKPOTEPO KOUUATLO - TTPAyo TOL 1 aploToTeMK) Oempio evvoovoe - 1
VIAPYEL Eva Oplo 67 aVTN TN dladtkacio TG dwaipeons, Omwg o AnuokplTog - yevvnuévog 1o 460 m.X.- elye
nmpoteivel, [Tolo dmoyn sivor «opbn» pe ta onuepwva dedouéva; BEBata paiveTor 6Tl 01 «OTOMIOTESY  Elval Ot
VIKNTEG AVTAG NG Srapdyms. Addwote o Dalton to dikd tovg KOopo avéERTLEE e TNV ook Tov Bewpia .

Eiyav 6pmg dikto ot ' EAAnvec «atopotéc»; E€aptdatar amd to mhg Koveilg opilel Ty acvvEKELD - adLOPETOTNTO
avt. BéBata givar amodextd 6Tt ta dropa givor Oepehiddovg onpacioc. AAAG givarl emiong yvooTd OTL TO ATOLA
dev givar adaipeta, ommg ot EAAnveg «atomotéc» ko o Dalton mpdtewvav. EEdALov, axdua kot o Dalton wpog
0 T€A0G ™G (NG TOL €KOVE TN CNUOVIIKY «TpopnTeio» OTL peydAn mocdtmra evépyelog Bo ekAdeTon, oV TO
dropo omdoel. Agv vhpyel TEWPAPATIKN omddEEN OTL 1 VAN dgv glvan e’ dmelpov daipeth. [lpopovmg, 660
UIKPOTEPO ETvaL TO VMKO coUaTiO TO60 peyordtepn etvar 1 Suokoiio diaipeong tov. O kabopiotikdg yi” avtd
mapayovtog etvor 1 evépyeta mov kabe @opd B’ amarteitor Yo T dwipeon avth. Kopd and 115 yevikég avtég
apyés dev pmopel «aueco» va eleyybel cav opfn 1 oyt e ko Ba wpémel vo e&avtAnBodyv OAeg ot duvaTég
TEPUTTMGELS.

E&aptator oniadn n aindelo tov 6cmv Aeetl Kovelg mdve otn dtoapetdtTnTo TG VANG 0 TO EVEPYELOKO TTESTO
670 omoio Ppicketar M vo e&étaon ovoia. [opoakdtm, divovtal To gvepyelokd Oplol KOT® OO T OToiol To.
ovapepOEVE cmpaTiown etvor oTadepd Kol aVTITPOGHOTEVOVY TO, EAOYIOTOTATO AOOIPETO KOUUATIOL DANG.

Xoportiolo Evepyeraxn neproyn

eV copatido™ Jmol™*
Moépro 10 éw¢ 100 9,65-10° - 9,65-10°
Atopo 100 - 10° 9,65-10° - 9,65-10%
oprvag(p, n) 10° - 10° 9,65-10" - 9,65-10"
quarks > 10° >9,65-10"

O1 600 TelevTaiES EVEPYELOKEG TTEPLOYEG ATTOTEAOVV OVTIKEILEVO TNG PUTIKHS TWV DYWHADY EVEPYEIDV.

T 60YKpIon avagépetar OTL 1) evépyela yia T Sidomoon tov deopod H-H eivar 4,26-10° J mol™ ko tov C=C
8,37-10° J mol™. H evépysio mov omauteiton yior TV AmOpdKpUVGT) OA®V TOV MAEKTPOVIOV 0 TO GTOUO TOV
o&vydvov eivon mepimov 108 J mol™. H evépyeto mov amarteitar yior ) Sidomoon tov mopfva Tov aldTov oTa
TPOTOVIO, KOl VETPOVIO. TTOL TOV amoTeAobV eivon mepimov 10 J mol™. Ta mpotévia axdun dev £xovv Stacmacdei
mEPOUaTIKE. Agv pmopet kovelg va el pe Beforotnto 11 Bo dSnomacHel 10 TPOTOVIO AALL PTopEl Le GryovpLd
vo TpofAEyeL 0Tt yioo avT T O1domact Oo amaitobvtor ToAD peyaAvTEPO TOGh evépysloc. Ta mpoTdvia, To
VETPOVIO, Kol ToL MAEKTPOVIO. Aéyovtal Oepelmon copatidln, OepeMddn pe v Evvola 4Tl amovtovy o€ Kaoe
Lope VANG otn yn. Agv pmopovpe OpmG v Tovpe 0Tt Og daomdvTol, 010TL ToTE B Sratpéyovpe tov 1010
«kivovvo» pe tov Dalton, mov 6pile o dtopo cov ad1donacTO. .



Awripgon g VANG.

TyeddV 0m0100MTOTE 0TEPED COUN UTOPEL pe TNV dAgon va petatponel oe avagn okovny (popiva). H evépyeia
oL amorteiton YU oantd e€aptdTor amd Tt okAnpdTTe ToL LAKOV. To Héyebog TV KOKK®OV TNG 6KOVNG OVTNG
TpocdiopileTon pe KooKiviepa kot sivar g tdéemg v 10 pm (1pm =10"°m).

2TEPEN COMOTION TTOV CL®POVVTOL GTOV AEPA N TO VEPH PIopovV va. dtaywpilovior omd Ty avtioToryn edon pe
ouyokévipnon kot ombnon. To péyebog tovg eivar g tééng tv 2 um cg JdpeTpo. Ymapyovv oakoun
HIKPOTEPO. COUATION TOV CUOPOVVIOL GTOV OEPO 1| TO VEPO KO EPYOVTIOL KOl OO T MO AETTA dONTIKG
@O0, TéToo anwpnpoto kalohvton KOALOEWT Kot To PEYEBog Tov copatidiov avtov eivor tepitov 1 éwc 100
nm (1 nm = 10 m). Av kaveig 0éAet va Staomeipet pio ovoio o copatidia poplakod peyédoug g TEems Tmv
0,1 émg 10 nm dev €xet mapd va dtaAdoeL 1 vo eEaepdagl TNV ovoia. 6tdc0o, 1 dtdAvon ivor pio cuvBetodTEPT
Srodikacio Ko TEPIAAUPAVEL EKTOG OO TO JOYWOPIGUO TOV COUATIOIWV Kol ovTIOpaon LE TO SLoAvT.

H e&oépwon eivor amlodotepn amd dmoyn pnyoviopov. Xe avtinv €va oteped 1 VYpO copo pe BEppovon
LETATITTEL OTNV 0EPL0L KOTAGTAOT], OTOL TO GTOEIDMON COUOTIOW, HOPLOL 1] Y0 HEPIKEG TEPIMTMOGELS (TOLOL
(svyevn| aépuar), givar pepovopéva moAd mo «eAevfepo» Kot katolapfavouy ToAd peyaddtepo ydpo, dyko. Kot
paAoT, 660 HKPOTEPT Elvan 1 mieon Tov agpiov avTov, Tdco AyodTepa glval To LdpLo IOV TEPIAALPAVEL OTN
LOVAdaL OYKOV.

John Dalton 1766-1844

N'vwpileig OTI......

‘Exouv Tr€l yia TO ATOHO

‘Eva a1 Ta TIPWTA OTOMIKA HOVTEAQ
(uovTéAo Rutherford)

R. Feynman (BpaBeio NopTtreA 1965)

Av ouvéBarve kamola BIPAKT KOTAGTPOON, DGTE Vo Y00l OAN 1) ETIGTNOVIKT] YVAOOT) KOl Vo aropeivel pdvo pio
npdtoon Yo vo petoPifoactel ot emepyOUEVES YEVIEG, TOl JTVTT®MOY B0 gumeplelye TG TEPIOCOTEPEG
mAnpoeopicc pe T AMydtepeg Aé€eic; Iiotedm g Ba Nrav M atopkn vodeon (1 atouky TPAyUATIKOTNTO 1
onmg aAMmg 0élete va TV OVOUAGETE), TOG OAGL TO. TPAYLOTO OTOTEAOVVTOL OmTd GTOpo, OnMAadr uikpd
COUOTION TOV KIVOUVTOL AOIAKOTO GTO XMDPO Kol TO. 0moio EAKovTon Otav 1 LeTaED TOVG amdOoTaoT Eval Lk,
evod ammBovvral, dtav Tpootadodie va Ta Epovpe TOAD Kovtd To £va 6to dAlo. Ontmg Oa deite, oe ot TV
TPOTOCT] KOl HOVO GLYKEVIPMOVETOL TEPAGTIOL TOGOTNTO TANPOPOPING OYETIKA LE TOV KOGHO, OPKEL Vo
EVEPYOTIOGOVLLE AlYO TN GKEYT KOl TN GOVTOGIO [LOG.

.10, Gropa €yovv aktiva 1§ 2.10° cm. To 10 cm ovopdletor Angstrom (mpokertar amhdg Yoo Evor akopn
ovopa). ‘Etot, Aéue 611 tar dropa £xovv axtive 1 1 2 Angstrom. ‘Evog diapopetikog tpdmog yio vo, Bopdote to
péyebog elvar o €&ng: av éva pnAo peyebuvbel otig daotdoelg g I'mg, tote Tor dropd tov Ba Eyovv KaTd
TPOocEyyion 1o LEYeHoc Tov apykod PUHAOUL.



Kerner

Agv vrapyel tétolo mpdypa, Eva nAekTpovio e kabopiopévn B€on kot opun. [lpoodiopilelg tn pia, yovelg v
GAAN Ko 60 aVTé cpPaivovy yopic KOATO, (...) Otav ta Tpdyuata yivovtal Tpay otk kpd, yivovron Tpekd
(...). Zoi&te ooy tdpa T Ypobid cog, kot av 1 ypobid oag Exet to péyebog Tov mupnva evOg 0TOHOV, TOTE TO
dropo givar peydio cav tov Kabedpkd vaod Tov Ayiov [MadvAov, kot av Tuyaivel va gival To GTopo Tov VIPOYO-
VOV, TOTE £YEL £Va LOVAOIKO NAEKTPOVIO, TOL TETAEL E0M KOl EKEL GOV TETAAOVIITGO GTOV (LOELO VOO, TN L0l GTOV
TPOVAO KoL TV GAAN kovtd oty Ayia Tpdmela (...). Kabe dropo sivan évag kabedpucdc vadg (...). Eva nie-
KTpOVIO Og dtaypdget pia Tpoyld, 6mwg Evag mAoviTng. Motdlel [le meETaAoVIITGO TOL NTAV E0M TPV GO Lo
oTyUn, kepdilel N yhvel éva KPavTa evépyelag Kot ToAEL, Kot TN OTypr| ToL KPavTikoD Tnonpatog Hotdlel te
V0 TeTAA0HOES, oL TOL Elval eKel Kot puo Tov ToweL va, tvon exel. 'Eva niextpdvio givor oav didvpa, o Kabéva
LOVOSIKO, £va Lovadtkd didvuo.

P. Atkins (ka@BnynTg oTo TravetmioTiuio TG OPopdng)

Av «onkmceTe» éva dTopo, Ho exkmAayeite amd to fapog Tov. Oa peiveTe Avavdot, 6TaV STICTOGETE OTL 1 V-
mopén Tov etvor oYedOV avOTOPKTY, ooV 16TOG OPAYVNG. ZTNV TPOYUOTIKOTNTO £Vl GTOLO, POIVOLEVIKA, €ivot
oxe06V timote. Mdvo éva vrepdvOpoma 0&) Kot damepactikd PAEUUA Bo pmopohoe vo 6El TN UIKPOGKOTIKN
KOVKI00. 6TO KEVTIPO TOL 1GTOV- L0 KOVKISO 6TV 0mtoia, mapd To aouovto pEyeddg g, mepriapfavetor oxeddv
oAOKANPpN M pala tov atopov. Todtn 1 cupmayng aAAd MKPOGKOTIKY KOVKId amotedel TOV Tupniva Tov oTd-
LoV, AVTO TTOL oG EVOLOPEPEL EIVOL OTL 01 TVPNVEG GLVIGTAVTOL OO 6VO TOTOVE GTOYEIWODY GOUATIOIMV, TO
TPOTOVIO, KOL TO. VETPOVLQ, TTOV GLVOEOVTOL 1IoYXVPE peta&d tovg (e€aipeon amotelel T0 VOPOYOHVO, O TVPNVOG TOL
onoiov cuvvictator oo Eve Hovo TPOTOVIo). Ot TVPTVEG EMPLOVOLY, ETELDN TO TPOTOVIC KOL TO VETPOVIA TOVG
GLYKOAADVTOL VIO TNV EMLOPACT LG EWGIKNG SVVOLNG TOL 0oKOVV TO €va 6T0 GALo. Evavtio 6” avty ) dbvaun
dpa 1 drmon HeTa&D TV OHOVIL®V QOPTIOV, YOUPOKTNPIOTIKN TOV OETIKA POPTIGUEVOV TPOTOVIOV TOL GLV®-
Bovvtan pésa otov Tupnva. ‘Evag mupfvog pmopel va emPiicel Lovo ov Vapyovy opKeTd VETPOVIL — NAEKTPIK
0LOETEPO. COUATIOW - OV GVYKPATOVVTOL 6TOOEPE e TO TPOTOVIA, GOV Vowoyol emEmVTeG TAve € o €0-
Opavotn oyedio Tov KAVd®VILETOL 6~ £val TPIKLUICUEVO wKENVO. EE® amd Tov Tupiva KaTotkovv ta NAEKTPOVLOL.
Edd® cvvreleitan ) ymukn opdon, Kot ed® PBpickovtol ot aITies TV S1pOp®Y OLOLOTHTOV UETOED TOV GTOLXEL-
V.

. Kov kai T. MotrA (BpaBeio NOptreA Xnpueiag 1998)

O Kov datdnwoe pio véa Bewpio yior T COUTEPLPOPE TOV NAEKTPOVIDV, LEAETMVTOG TOGO NAEKTPOVIL. KOTA
Léco 6po Ppiockovion o kdbe onpeio Tov ydpov. EdeiEe 06Tt dev elvan amapaitnto va Teptypapovue e eEI60-
GELG TNV KIVION TOV NAEKTPOVIOV Kol £TC1, ATAOTOLOVTOG TO, TPAYUATe BonONce Tovg EpELVNTEG VL KOWYOLV TTO-
A0 dpdLo ™G TOV TEAMKO GTOYO TNG dLEPEHVNONG TG GLUTEPLPOPAS TV atduwv. O TlomA a&lomoince Tig dSvvatd-
TNTEG TOV VTOAOYIOTIKOV UNYovaV, Kataptilovtag Eva Tpodypapa mov Bondd vo d1elcdVGOVE OKOUN TEPLO-
GOTEPO GTN GLUTEPLPOPE TOV ATELPOELIYIOTOV COUATIOIWOV THG VANC.



AVOKEQUAXIMOT

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

H Xnueta gfvor  emotipn g VANG Kot TV LETALOPPDCEDV TNG.

To Aebvég Zootnuo Movadwv (S1) mepiéyet 7 Oepehimdn pey£n pe 1ig yapoktmpt-
OTIKEG TOVG HOVADES.

Madla eivar 1o T0od TG HANG TOL TEPIEXETOL GE £VOL GO

Oyxog eival 0 YOPog Tov KATOAAUPAVEL EVOL GAOLLAL.

Qg mokvdTa opiletar To mnAiko g pnateg Tpog Tov avticTolyo 0yko oe otabepéc
ouvOnkeg Tigong (Yo Ta aépiar) kot Oeprokpaciog.

ATopo €ival TO HUKPOTEPO COMATION0 EVOG GTOLXEIOV TOV UTOPEl VoL ThpEL LEPOG GTO
GYNUOTIGUO YNUK®DV EVOCEMV.

Moépro etvar to pkpdTepo KoppdTt pog Kabopiopévng ovciog mov pmopel vo vdp-
Y€l €ELeV0EPO Ko vou SraTnpel TG IIOTNTEG TOV CAOUATOS OO TO OTTOI0 TPOEPYETOL.
To 16vta givar ta gopticpéva Gropo (LOVOoTOpKE 10vTe) 1 To. QOPTIGHEVE. GL-
YKPOTNHOTO 0TOU®YV (TOALATOUKE 1OVTa).

Atopukotnta ototyeiov ovopdletar o aptOpdc mov defyvel omd mOGA ATOHO OmTOTE-

Agttat to poplo evog otoryeiov.

Atopukog apifpog (2) sivor o aplOpog Tmv TpOToVioY GTOV TUPHVO TOL OTOLOV

€vog otorygiov.

Moaicog apbudg (4) eivar o apBpdg TV Tp®OTOVIOV Kol TOV VETPOVIMV GTOV mTL-

prva evog aTdpov.

Iodtomo ovopdlovtotl ta drtopa Tov £X0VV TOV 1610 0TOMIKO OAAG SLPOPETIKS o

Cucd aprOpo.

H Y\n, avéroya pe Tig cuvOnkesg Beppokpaciog kat mieong, Ppicketol oe TPES GL-

GIKEG KOTUOTAGELG, TN GTEPEQ, TNV LYPY| KoL TV 0P

[816Teg €lvarl To OPOKTNPLOTIKG YVOPIGHOTO TV SPOPOV OLGIOV Kol d10Kpi-

VOVTOL GE PUGIKES KOL YN UKES.

Darvopevo ovopdlovtat ot petaforés mov VEIGTAVTOL TO COUOTA Kot StoKpivovToL

GE PLGIKE KoL YMUIKA.

Ola o cdpata Tov pog meptariovy dtokpivovial oe Kobapég ovoieg Kot o€ piy-
pato. Ot kabopég ovoleg 1 kabopiopéve copata dtakpivovtal oe oTotyelo Kot yn-

UIKES EVAGELG, KOL TOL LYHOTO S1oKPIVOVTOL GE OLLOYEVT KOIL ETEPOYEVT].

Ytoryeio ovopdletar  ovsia Tov amoteAeiton and éva idog atduwv, dniadn ord

dropo ov £xovv ToV 110 aTopukd aploud.

Atddopo glvor To opoyevég piypo 600 1 TEPIOGOTEP®V GuoTaTiK®V. To dtdAvpa
amoteleiton and 1o ooty kot TN dtedvpuévn oveia (umopei va givor meplocoTEPES

and pio).

AwdvtdmTo ivar 1 TEPEKTIKOTNTO £VOG KopeoEVoy dtodvpatos. Kopeopévo ei-
vot 170 StdAvpo To 0moio mEPLEYEL TN UEYIOTN TOGOTNTA TNG OLGIOG OV PTOPEl Vo

drAvel 6To cLYKEKPYEVO SLOADTN Kot 6€ 6TodEPEG GUVOTKES.
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20. H swdwtémro pog ovsiog sEaptdrat amd tn ¢vomn tov Staddt, 1 Ospprokpacio

Ko v migon (Yo aépio Stadvpévn ovoia).

AéEeaig Khgrowa

paco

OYKOG

TUKVOTITO

dTopo

puépro

v

atopukdTTOL
aTOUKOG aptOpog
polukdg apopog
16éTOTOL

GTEPEA KOTAGTAON
VYpPY| KATAGTOON
PO KATAGTOOT
PLOIKEG 1010TNTEG

ANHUCES 1010TNTEG

BAXIKEX ENNOIEX

27

QLGIKO QALVOLEVO
ANHKS QovopeEVO
Kkabapny ovcio
OMOYEVEG piypoL
€TEPOYEVES PiyLOL
ototyeio

XN évoon
dtAvpa

StoAdTNg

SteAvpévn ovoia

TEPILEKTIKOTNTO SLOADLLOTOG

dwAvtdTTo
KOPEGUEVO StAv Ll
gudldAvTN ovcia

dvediarvtn ovoio




Epotmioeig — Aokfoeig - Ilpofipata

Epomoeg Eravainync

© N o0 A

10.

11

12.

13.

14.

15.

16.

17.

18.

No ovopdoete o factkd Oepelmdn peyédn mov evdlapépovv ™ Xnueio.
No ddoete Ti¢ povadeg oto cvotnua Sl yio ta TopoKaTom ueyén: a) pn-
Kog, B) dyxog, y) nala, 8) xpdvog, €) mukvotta, ot) evépyela, () Oepuo-
Kkpaocia, 1) epPadov empaveiog.

No opicete ka1 va cupPoricete ta OepeMmdon vroatopkd copatiow, o-
vapEpovtog OTL Yvopilete oxeTkd e TO MAEKTPIKO QopTio kot T nala
TOUG .

a) ITdg cvpPolileron £va dropo;
B) Mg opileton 0 atopkdg apOpdg evog ototyeion Kot tdg o palikog o-
pLOLOG eVOG aTOLLOV;

ITowa otoyygior AEyovTal LOVOOTOUIKE; AVOQEPETE LEPIKA OO QVTA.
ITowx eivor o ovopaTo Kot To GOUPOAC TV S1OTOMKOV GTOLEIWDV;
, Y , 14
T minpogopieg pdg 6iver to cOUPorO g C;
e T1 S10PEPEL TO HOPLO EVAC GTOLYEIOV OTO TO HOPLO LIOG YNIKNG EVOOTG;

ITow gtvol 1 CUUTEPLPOPE TOV COUATOV GTIG TPELS PUOIKEC KATOGTACELS
Kot Tog e&nysitan,

[og ovopdlovtat ot HETOPOAEG TNG PVGIKNG KATACTOOTG TOV COUATOV Kol
o1 avTioToly eg BepLOKPOGIES OTIG OTOTEG TPOLY LLOLTOTOLOVVTOL,

ITog opifovtor To PLGTKE Ko TMG TO YNLUKE QUIVOUEVO, X TL SLOPEPOVV;

. No ddoete €va mopdaderylo. OLOYEVOLG YLOTOG Kol VoL TOPAOELY Lol ETE-

poYEVOLG UiYLOTOG.

No ddoete amd 600 TOPASELYLOTO GTOLYEIOV Kol YNUIKOV evdcemv. [Tov
StopEpovv To oToLXELDL OO TIC YNUIKES EVICELS;

No ddoeTe T OVOLOTO TOV CTOLXEI®V TOL TAPIGTAVOVTOL OO T YNUKE
oouPora: Li, K, Cl, P, N, S, Ba, Br, Fe, Al, U, Mg, Si.

No dmoete T ynukd coufola TV otoyEivy : vatplo, povPidio, ephsdpo,
o&uyovo, vopoydvo, acPéotio, payydvio, Ao, dvBpakag, LOALPIOG.

Tv ovopdleton d1dAvpa Kot mmg ovopdloviot To GLGTATIKA Tov; Na avo-
OEPETE EVOL TAPASELY LD VYPOV KO £VO TAPASELYLLOL OEPLOV SLOADILATOG,

T1evvoolpue dtav Aépe 6Tt £va dtdAvpa glvar:
a. apatd, P. Tokvo.

T ovopdleton d10A0TNG, Naw avapépete peptkovg vypols dlaAvtes. Tlotog
elvat o cuvnBéatepog amd avToic;

Ao T ko TG €E0pTATOL 1 SLOAVTOTNTO LOG OTEPENG KOl LLAG 0EPLOG OV-
olog 6710 vepo;
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Aocxnfoeig - llpofapata

Merprjoeis - Movades - I'vopiocuara tig 'Ying

19.

20.

21

22,

23.

24,

25.

IToteg povadeg ypnoomotody cuVROOE Ot YMILKOT Yiol TNV TUKVOTNTO TMV:
o) otePe0D, B) vYPod Kkat y) agpiov ohpatog; Na eEnynoete ) dapopd.

No CUUTANPOCETE TIG TAPUKATO TPOTAGELS:

o. H péla evog copotog etvot......vveevnnen.

B. O 6yK0G VOGS GMUOTOG ELVOL. cv e vneveaen e,
v. H mokvdtnrta evog copotog eivat...............

No CUUTANPDCETE TIG TAPAKAT® TPOTAGELS:

o. H pélo evéc copoatoc vmoroyiletar mepopotikd pe t Pondeia
TOV. v

B. O dykog &vdg vypod vrmoloyiletor mepapotikd pe TN Pondewn

AwBétete Quyo axpiPeiog, oyKoUETpKO KOAVOPO, VEPO, DTTOSEKAUETPO KoL
éva kpd kHPo kabapov odnpov. Na meptyphyete dVo TpdTOVE Ue TOVG
0m010VG UTOPEITE VO, VTTOAOYIGETE TOV GYKO TOV GOEPEVIOL KOPOL Kol K-
oMY TNV TUKVOTNTA ToL. [1o10g amd Tovg dVo TPdTOVG ToTEVETE OTL £ival
0 0KPENG Y10 TOVG VITOAOYIGHOVG GOG;

Av 1 ToKvOTNTA EVOG GORATOC ekpaletar oTo Sl oe g/em? e Tu mpémet var
noramhaoctaotel 1 T ovth, hote va petatponei og kg/m?;

No dteAéEete T 6OOTH amdvInom:

IMo va petpriicovpe Tov 6yKo (oG TOAD HKPNHG TOGATNTG EVOS VYPOL O
YPNCLOTOU|COVLLE:

a. niextpovikd Luyd

B. pappaxevtikd Luyd

Y. TUKVOUETPO

3. GLPOVIO

€. Totnpt {Ecemg

OT. OYKOUETPIKO KOALVOPO.

Iowa 6pyava Ba ¥p1CUYLOTOLOVGATE Y10, VOL LLETPTOETE:

o. TO UAKOG pag pafdov

B. ™ pada pog toodtnTog Coxapng

Y. TOV OYKO TOV TTEPLEYOUEVOD EVOG KOVTION OVOWLKTIKOD
d. 10 ¥pdvo oToVv omoio évag dpopéag dtavdel 200 m

€. TNV Tieon 6’ £€va EAAIGTIKO OVTOKIVITOV.

BAZIKEZ ENNOIEZ: AZKHZEIZ 29




26. Tu gidovg mocdmta (Yoo mapddetypa, PAKog, TukvoTNTa KAL), deiyvouv
01 70 KAT® UETPNOELS;

a. 8 ns €. 500 K

B. 3,4 kg/L ot. 3mm°
.4,2nm .

y.4,2 27°C

3. 412 km® n. 410 mg

27 . No avtiototyioete 1o GOPBOAN [LE TOVG GMOGTONG APIORODS KAl LOVEDES:

a. | 1. 5 mol

B. T 2.7.8glem?
y.n 3.298K
d.m 4.2m

eV 5.4L

oT. p 6. 10 kg

28. Evo vypo Bpébnie pe ™ Pondetar Tov Luyod Ot éxet pdla 22 g Ko pe
Bonbeia oykopeTpkod KLAIVIpoL GTL £xel Oyko 20 mL. H mukvottd tov
VYpOL gival:

a. 4,4 g/mL

B.1,1g/mL

v. 2 9/mL
AwéEte T oot andvtnon divovtag kdmoto eEnynon.

29. To dropo tov vEpoydVoL Exet aktiva fon pe 0,12 Nm. Yrobétovtag Tt &xet
cQuPKO oYM, 0 dYKoG TOL G m? eivat:
0. 8,010
B.4,5-10%
v.7,2-107%
8.02m’

30. Ioweg amd T1c Mo KGT® TPOTAGELS givon 6moTEC () Kot moteg eivar AavOo-
opéveg(A);
a. 701 g éxet dyxo 1 mL
B. o 1 nm givon 10 A
v. n pérpnomn g pnalog yivetat e tnv mpoyoida
5. 10 1 cm?® owdnpov &yet idia pala pe 1 cm® apythiov
€. M mokvoTTa ToL 0&VYOVOL eEapTaTOL OO TN BEPLOKPOTiaL.

31. Mw oQaipo amd aAovpivio &yl palo M Kot Oyko V Kot 6T0 E6MTEPIKO TNG
pio kotkdtnTo 6ykov V. H mokvotnta tov olovpiviov divetat amd n oyé-
on:

m m

m
—, p=m-V, L p= , 5. p=
v B.p Y. P VIRVE p VERVE

o p=

* 32. Av 1 TokvOTHTO. TOL OTHOGQPAIPIKOD aépa GE GLVAON TEoN KAt GTOVG
25 °C givon 1,19 g/dm®, mdoo Luyilet o aépag mov yepilet éva dopdtio Sta-
otacewv 8,5 m, 13,5 m kot 2,8 m;
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* 33.

34.

* 35.

* 36.

O vépapyvpog &xet mokvotnta p = 13,594 g/mL otovg 25 °C. ‘Evog kvlv-
dpucodg cwrnvag dropétpov 8,00 mm yepiler pe Hg péypig vwoug 78,3 cm.
[ow etvon n péor Tov VEPUPYVPOL GTO cOWANVA 6T Beppokpacia avTh;

To «Oplo EMPLAOKNG» YO TNV TEPLEKTIKOTNTO TOV aépa TG ABMvag oe
d10&eidio tov afdTov cOuemva pe T avokowmoelg Tov TTEPITA eivon
200 pg/cm®. No ekgpdoete Vv meplektikoTta aut oe g/m?, g/dm®,
mg/dm? (1} ppm) ko g/em?,

Ot avaykeg og vepd TOV KATOIK®OV TOV Agkavomediov tng ATTIKNAG gival
nepinov 300 ekotoppdple M etnoing (365 Nuépsg). Av ot KETOUKOL TOV
Aekavomnediov eivar 4 - 10°, méoa L vepod avTiotor oV avé KGTOKo Te-

p1Moing;

H péon axtiva g yng sivar 6.340 km o 1 péla e eivan 6,59 - 10% 16-
vot. [Tow etvon | péomn mokvotTd T™C;

Aopixa cowpatiola vins (Aroua - Mopia - Iovra)
Aoun Atouov
Atouikog apibuog - Malixog apifuocs - Ieotona

37.

38.

39.

40.

Me dedopévo 611 To YAdplLo PpickeTor ot EOON HE TN HOPPN UiYHOTOG

TV 800 160TONMV f}r’ Cl ko f; Cl, evéd 1o v3poy6vo pe ™ popen TpLdv

woténov 7H, 2H, 3H, va gEethoete mooa £idn popiov Ha, mdoo €idn
popiev Cl, ko tdéoa €idn popicv HCI vrapyovv.

Eivar cwotd va movpe 0Tt dopkéEG LovAdeg OAMV TV YNUIKOV EVHCEDV
glvan ta pdpra 1 Oyt Ko yoTi;

No GUUTANPDOCETE TIG TPOTACELS:

a. Atopo gtvat..........

B. Mop1o givat.........

v. Iév glvar...........

0. Atopkdc aplBudg evog.. .......

€. Molikdg apBudg evog............

ot. lootomo ovopdlovtot To ATOLM TO OTOLN. .. ...

To pkpdtepo coUOTIOO VANG TOV UTOPEL Vo LITdPYEL o€ EAeVDEPT KOTA-
oTOOT Kot Vo, Slotnpet TG 1OTNTEG TNG OVGING GTNV Omoio. AVIKEL Eiva:

0. TO ATO[O

B. To pépro

v. 10 10V

. T0 NAeKTPOVIO

€. TO TPOTOVIO

BAZIKEZ ENNOIEX: AZKHZEIZ 31

Vu=m-R%h

534,76 g

200 g/m® - 0,2 g/dm® —
200 mg/dm® - 210 g/cm®

205,5L

V opaipac=4/3--R®

6,16 g/cm® 1
6,16 ton/m>



41. No cuvdvaoete Tovg optOpode pE T avTIoTOL(L YPapLLeTO:

Xnuwo otoryeio Atokdnra

1. vdpoyoévo a. 1

2. M\10 B.2

3. 6lov v.3

4. atpog GLoMpov 5.4

5. poQOpPOg €. TEPLOGOTEPO OO [l
6. Oeio

7. YAOPLO

42. No XOPaKTNPIcETE HE X TIG TOPAKATO TPOTAGELS OV Elval GOOTEC Kol pe A
av etvor AovOoopéveg:
o. H atopukdmta tov CO, givan 3.

B. H atopkdtta tov f? C givon 17.

v. H atopikétta tov P givar 4.

3. H atopucotta tov O eivon 8.

Tt ekepalet o aptBudg mov divetol oto Téhog Kabe AavOacuévng tpotacng;

43. To aviév Tov yhopiov mepiéyet 18 nhektpévia kot 20 verpovia. O palikde
Tov opdudg Oa givat:
.20 B.37 .38 8.3

44, No swrékete ™ owoth andvinon oty ékepacn: «H tavtdtnTa evog ato-
pov givat...»
o. 0 polkds Tov aptipdg
B. 0 apBpog TV veTpovimy Tov Tupnva
Y. 0 apBlog TOV NAEKTPOVIMV TOL £YEL
. 0 aTopKdS optOpog
€. M aTopKdTNTd TOV.

45. No SwuhéEete T 60OTH amd TIC TOPUKET® TPOTAoElS: «O aTopKoC aptd-
noc exppdlet...»
0. TO NAEKTPIKO POPTIO TOL TLPT VL
B. Tov apBpud v vetpovimv Tov Tupniva
¥. ToV 0plBpd TV NAEKTPOVIDY EVOG LOVOOTOLLKOD 1OVTOG
. ToV aplOpd TOV TPOTOVI®V GTOV TLUPT VO KAOE aTdHOV EVOG GTOLYEIOV
€. ToV aplOud TV VOUKAEOVI®MV GTOV TPV EVOG OTOLLOV.

46. Eva LOVOOTOUIKO 10V pe Oetikd poptio +2 mpokdmtel amd Eva dtopo -
TOV...
o. 0oPAaAAEL VO NAEKTPOVIQ
B. mpocAafet dVo niekTpoVIa
Y. TPOGAGPEL dVO TPOTOVIL
. amoPdAdlel 600 veTpovia
€. TPOGAGPet 5v0 veTpovia.

47. Téoa TPOTOHVIO, VETPOVIO, KOt NAEKTPOVIL TTEPIEYEL KabEva amd To ETOLEVOL
dropo:
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* 48.

27 14 235 56 207

IT6ca mpwTdvia, veTpovia Kot NAEKTPOVIA TEPIE)EL KaBEva omd Ta eTOUEV
wovTo:

27T A3+ 3+ 35,1 32c2—

19T 17
49. 0 palicéc upOpog otoyyeion X eivar 39. Av divetar 611 0 apOpdC TV ve-
TPOVI®V GTOV TLPNVA TOL givarl peyaAhTepog Katd Eva omd Tov apliud twv
TpOTOVI®V, Vo Bpeite ToV atopko apldpd tov crotyeiov.
50. To povBidio (Rb) £xet atopuxd apduéd 37. Na Ppeite tov palikd aptBpd
€KEIVOL TOV 160TOTOL TOV PoVPLSioV, GTOV TVPTVE TOV OTOIOVL TEPLEYOVTOL
9 veTpovia TEPIOGOTEPO OO TO TPWTHVLO.
51.0 TopaKAT® mivakag divel Tovg aptdpovg NAEKTpovieV, TPOTOVIOV Kol
vetpoviov o€ atopa 1 1Wvta evog apdpod ototyeiov. No omavtinocete ot
a. [Towo amd ta mapakdto eivol ovdétepa;
B. Moo gival opticpéve OeTikd;
v. [Tota givat opTicuéve apvnTikd,
Atopo 1 v A B r A E Z
Apuodg e 5 10 28 36 5 9
Ap1Oudc p 5 7 30 35 5 9
ApBudcn 5 7 36 46 6 10
52. No cupmhnphoete Tov napoakdto Tivoka:
Xrovyeio Xvpporo VA A e p n
Kéio 19 39
Iod10 127 53
Ydpépyvpog 80 122
Biopovdio 209 83
16v acBeotiov 40 18
I6v yAwpiov 37 18
Néo 10 20
* 53. Xpnowonowdvrog tov mivaxa 1.4 (ogh. 14) yuo t pélo tov TpmToviov Kot

54.

r 7 r r 7 -15 ’ r
deydpevot 0t 1 d1apeTpdc tov givan 1 - 10 m, va vmoAoyicete v TUKVO-
ta evée mpotoviov oe glem®,

To devtépio Kot 1o TPiTio €ival Ta OVOTO TOV HOBNKOV GTO LGOTOMA TOV
VOPOYOVOL TOV €YOLV OVTIOTOIYMOC £VOL Kol OO VETPOVIOL GTOV TLPNVA
TOLC.
o. No yphyete 10 mApeG YNUKO COUPOAO Yoo TO OELTEPLO KOL TO
Tpitio.

BAZIKEX ENNOIEX: AZKHZEIZ 33
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B. No meprypdwete Tic OLOLOTNTEG Kol TIG JPopES HeTAED €vOS ATOHOL
devTepiov Kot EVOG ATOLOV TPLTIOV.

Karaoctaoeis tns 'Ying
Io16tytes s 'Ying
Dooixad ko Xnjuika Parvousva

55. Na avagépete éva puotkd Kot £va g OIVOLEVO TOV TOPATNPHOOTE
Kot T ddpopn| 6og and To omitt 6To oYoAeio Kot va eEnynoete ylatl To
PovOLEVO aVTO Elval GLGTKO 1 YN LUKO.

56. Kot v mpaypotonoinon opiopévav INUIKOV QOVOUEVOV EAOTTOVETOL
EGMTEPIKN EVEPYELX TOV GUOTNIOTOG GTO OO0 EKONADVETOL OVTO, LIE OTTO-
téhecpa va eevBepdvetar evépyeta. No meptypdyete 600 TEPIMTOCELS TE-
TOL®V QOVOUEVOVY KOTH TIC 0TT01eC YIVETAL EKUETAAAELGOT TNG EVEPYELNG OV-

G

57. Na ddoete and pia puowy B16TNTo, 7). PUOIKY KATAGTAGT, OTHEIO TH-
&Ng, mukvOTNTA, NAEKTPIKT OY@YLLOTNTA, Yo KADEUIO 0o TIG TUPOKATM
0VGieg:

a. vepo, B. {ayapn, y. vOPAPYLPOG, d. YAAKAG, €. 0&LYOVO,
OT. YA®PLOVYO VATP1o, L. Xpuoogc.

58. Tu petopaiietar kotd TV TPAYHOTOTOMOT KEOE YMUKOD GAVOUEVOD;

59

No  yopoktnpicete 10 TOPUKAT® QOIVOUEVO ©OG QUOIKO M YNUKE:
o. 1 KOG Tov AvOpaka.

B. T0 camopo evog umAov

Y. TO OTEYVOLUO TG UTOYL0G AOY® €EATIIONG TOL SLoAVT

3.  e&uépwan Tov vepol

€. M avtidpaon peta&d tov %2 C «ottov 21360 npog oynuatiopnd CO,,

60. ITow and ta napuKdT® PAVOLEVE EIVOL YMIIKO;
o. 1 01GAVGT) TOV OAOTIOD GTO VEPO
B. n e€dtion Tov owvomvedoTOG
v. 1 €Ay vmon Tov 1mdiov
d. 1o &iviopa oto yaAa.

61. Koté ™v mpaypotonoinon kdbe @uokod @avopévov petaBdiletal
o. 11 6VGTOOT TOV COUATMV TOLV GUUUETEXOVY G OVTO
B. n cvvolikr pale Tov GVGTAHTOC
y. pio TOLAGYIGTOV 0d TIC LOPPEG EVEPYELIS TOL GLGTIILOTOG
3. 0L 1310TNTES TOV COUATMV TOV HETEXOLV G AVTO.
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62. Na Bpeite ™ cwot andvmon:
Orav to owonvevua (C,HsOH) €atpilerta,
o. onpuovpyodvTor véa popa
B. dtaomdvTat Ta dtopa Tov 0&uydvov
Y. TO LOPLOL TOPAUEVOLV OUETAPANTO
. TOL LOPLOL KIVOUVTOL AYOTEPO OO TPV
€. TO LOPLO JUGTATOL GTO GUGTOTIK TOV.

63. Na Bpeite ™ owot andvmon:
To popla Tov vepoL KIvouvIo o YPNyopoL:
. 0T 6TEPEA Katdotact (Tdyog)
B. oy aépa katdotacn (vVépatuoi)
Y. TNV VYPN KOTACTOON
d. 70 1010 6° OAEG TIC KATAOGTAGELG.

64. Na petotpéyere Tic mo kétw Beppokpacic oe K.
a. 113 °C, to onpeio éng tov Beiov
B. 37 °C, n kavovikn Beppokpacio Tov GOUATOG TOV avOpOHTOL
v. 357 °C, 10 onueio Bpacpov Tov vdpapyvpov

65. Na petatpéyete Tic mo kétm Beppokpasies oe Badpove Keroiov:
a. 77 K, 1o onpeio Bpacon tov vypod aldtov
B. 4,2 K, to onueio Bpacpod tov vypol nAiov
v. 601 K, 10 onueio thEng tov poAdpoov

66. v mopeio TG TPOSTAOELNS Y10 TO YUPAKTNPIGUS UG OVoing, EVOg ¥n-

KOG Kdver T1g akOAovBeg TapaTnpnoELS:

e H ovcia eivat éva apyvporevko yoaAlotepd PETAALO.

e Tnketat otovg 649 °C won Bpdlel otovg 1105 °C.

e H mokvomté mg otoug 20 °C givar 1,738 g/em®.

e H ovcia kaiyetal otov aépa mapdyovtag £vo EVTovo AoTpo Gg.

o Avtidpd pe To YAwpio divovtag Evo e00pavoTo dompo otepED.

e H ovcia umopei va diapepiodei og moAd Aemtd @OALOL.

o Eivol KaAdg aymydg Tov nAEKTPIoHOD.

e [low amd To MO TAVE YOPUKTNPICTIKG EVOL PUOIKES KO TTOL0L Y1LUKEG
1010t TES;

67. Na dwpdoete ™V axérovdn Tepypagh Tov ototxeiov Ppopiov (Brz) kot
deite TOlEG EIVOL PUOTKES KOl TTOLEG YN UKEG 1O01OTITEC.
e To Bpapo gival éva KaotavépuOpo vypa.
e Bpalet otovg 58,9 °C kar milet otovg — 7,2 °C.
e H mukvotnto tov vypod otovg 20°C ivon 3,12 g/mL.
e To vypod Bpdpto gvkoro dtafpdvet To LETAALOL.
o Avtidpd toydtata pe to apyilo divovtag fpopodyo apyilio.

68. No svpminphoete cooT TV TEAELTAIN GTAAT TOV VoK.
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OYZIIA 6.1./°C c.B./°C DVeIKT KATAGTOOT
otovg 25 °C

AocBéotio 850 1487
TMpitio 1410 2970
Yevdapyvpog 420 907
Nepo 0 100
Bev{oio 55 80,1
O&wd 0&d 16,6 118
Bpopio -72 58,9

Taéwounon s 'Ying
Awoddpara - ArgdvtoTyta

69

70

4l

72

. No dwodéEete ) cmOTH omdvinon:
To alatovepo givar piypa, S0t
a. €xet pala ion pe to dbpotopa TV poldOV TOV GLOTATIKMOV TOV
B. pmopel va dtaymplotel 6To GLGTATIKE TOV [LE EEATULON TOV VEPOD
Y. &Y€l TUKVOTNTO LEYOADTEPT] TOV VEPOD
5. Bploketal 6€ VYPN PLGIKN KOTAGTAGT), OTWS TO VEPO.

. L& TOlEG Omd TIC TMOPOKAT®O TepTdoel; oc o oynuatiodel piyuo,
o. katé v Tpocsbnkn Layapng oto vepod
B. Kot TV TPocHNKN vepod o€ AGdL
y. KoTd TNV avapeEn (eotov pe kpvo vepod
d. KOTA TO EMPAVELNKO GKOVPLAGLLY TOV GLOT)pOV
€. katd  vobeia g Beviivng e vepd.

. [owo amd 11 mTopoKdT® 1310TNTEG TOV AVAPEPOVTOL GTO OLOYEVT] UiyHOTOL
dev oyve,
a. 'Eyovv petafint) mokvémra, mov e&aptdrol amd Ty avoroyio 1e v
OTol0L VO TNKOY TOL GLGTATIKG TOVG.
B."Exovv {610 mukvotnTo 68 OAQ TO onpeio ¢ palog Tovg.
v. H mokvd1d tovg 1oovtat pe 1o aBpoicpa TV TUKVOTHTMV TV GLGTO-
TIK®OV TOVC.

No yphyete moleg amd TG TOPUKAT® 1O01OTNTEG OVOPEPOVTOL GTO. LIYLLOTOL

KOl TTOLEG OTIC YNUIKES EVOGELS:

a. 'Exovv kaBopiopévn cvotaon.

B. Atatnpodv Tig 1010TNTES TOV GVGTATIKMY TOVG.

v. Mmopet va. amotelodvTot amd TOAAES PACELS.

0. Mmopodv va Sloymplotodyv 6 amAoDGTEPO COUOTO LE PLOIKEG 1eBO-
dovg.
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73.

74.

75.

76.

77.

78.

79.

Na avantiéete Tpelg TOLAGYIGTOV SLAPOPES LETAED UIYHAT®V KOl YN UKDV
EVOCEMV.

No GUUTANPDOGCETE TIG TOPAKAT® TPOTACGELS:
a. KaBapn oveia givait.............

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

v. Opoyevég piypa eivat...............

0. Etepoyevéc piyna stvat........oeeeee.

€. ZTOXEL0 EVOL. v vvv v e

oT. Xnuikn évoon eivot...............

No kaToTaEETE T TOPAKATO DMK GO GTOLYEL, YNUIKES EVDOOELS Kol [iy-

poTo:
a. vepo,  P. oldnpog, Y. umipo, 3. Cayapn, €. KpOoi,
oT. 0T6aAL, C. Ogio, M. yaha, 0. aépag, 1. Be1cd 0&p.

Me tov 6po kabopn ovcia, EVVOOULLE:

a. évol ynuko otoyeio,

B. plo ymukn évoon,

v. KAOe OpOYEVEC KOUUATL VANG oL €Yl pio kKobopiopévn, otabepn ov-
OTOOT KOl £Va YOPAKTNPLOTIKO KOl OTOKAEIGTIKO GOVOAD YNUIKOV Kol Q-
OLK®V 1O10THTOV,

. K4Be opyavikn Evaon,

No draAéEete T 60T amdvTnon.

O aTpooeopkog aépag etvat:

a. évo piypo

B. éva opoyevég piypa

v. éva d1dAvpa

d. éva didivpa o&uydvov o dlwto
€. OA0L TO TOPATAVED

Noa daAééete T 60T amdvnon.

No GCUUTANPAOCETE TIG TAPAKAT® TPOTAGELC:
0. AtoAVTOTNTA P0G OVGTIOG OVOUALETOL. . ven e eveaeene e
B. H dtedvtotnta pog ovsiog e€aptdral amd:

No CUUTANPAOCETE TIG MO KATWO TPOTACELS:

a. Ardivpa Cayopng 10% W/W onuoivel 0Tt eenveen. ...

B. Atidopa 1wdovyov kadiov 4% WIV onuaivel Ott......... ...

v- Kpaoi 11° (Babpcdv) onpoivel 0tt.......eeve.e..

3. O aépag mepréyer 20% kat” dyko (VIV) o&uydvo onuaivet OtL.............
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80.

81.

82.

83.

84.

85.

* 86.

Awbétovue kopeopévo diddlvpa CO, (10&eidio tov GvOpaxa) Bepuokpa-
oiag 2 °C. Av Bepudavoope 1o ddivpa avtd otovg 12 °C va efetdoete:
a. av Ba petafindel n TePLEKTIKOTNTA TOV SLHADIOTOC KOt LE TTOL0 TPOTO,
B. av to dtdAvpa tav 12 °C Ba givar kopeopévo 1 aKOPESTO.

Noa droré€ete ol amd TIG TUPUKATO TPOTACELS EIVOL COOTN:

H doivtotnro tov AgCI oto vepd givan va puéyebog mov exppalet

o. TNV EAGYLOTN TOGOTNTO TOL VEPOL OV UTopel Vo Sohdoel oplopévn
nocdtnto AgCl

B. t uéla oe g Tov AgCI nov mepiéyovtan o 100 mL drahdpotog

v. v gAdyiotn mocdtnta AgCIl mov pmopei vo dodvbel og opiopévn mo-
GOTNTO VEPOL

3. ) péyrotn moosotnta tov AgCI mov pumopei va dedvbel o€ opropévn no-
cOTNTU VEPOD.

e 180 g dwwAvpotog vdpo&ediov tov varpiov mepiéyovrar 9 g kabapov
dpo&eidiov Tov varpiov. No Bpeite Ty % W/W ntepiektikdtnto, Tov S1oA0-
LLOLTOG.

e 400 mL Swddpatog vdépoyrmpiov (V3poyAmpikd 0&D) mepLE ovTaL dia-
Aopéva 12 g vdpoyrwpiov. Na Bpeite tnv % W/V nepiektikdtnto tov d1a-
Adpatog.

[Toéca g kaBapod Betkod o&éoc mepiéyovtar oe 200 g Stadvpatog Berkod
o&éoc meprektikdTnTag 4% Wiw;

IToca g kaBapod virpikod o&éog mepiéyovton o€ 400 mL dwodvpatoc vitpr-
KoV o&og mepiektikoTnTag 6% WV,

Atvetan kopeopévo drdAvpa ovsiog X oatovg 40 °C mov éxet pala 140 g. To
dtlopo avtd yoyxeton otovg 30 °C. And 10 didAvpa ovtd o amoPAnBovv :
a. 15 g ovoiag
B. 5 g ovoiog
Y. KaB6A0V ovaia
8. 6An 1 mepLeYOUEVT] TOGOTITAL.
T ocvpmepaivere yio ) eVon g dteAvpévng ovoiag; Na daooete e€nynoeig
pe ) Pondeto TG TOPAKAT® YPOPIKNG TAPACTUONG.

50

-
40

30

20

AloAavutdinta o€
g/100 g vepoU

10

0 10 20 30 40 50 60 70
@eppokpacia / °C
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Apactnprotnta
To ppm kor 1 «kowv} LoyiKn»

Ol GLYKEVIPDGELS TOV PLTOVIOV OTNV 0poA0Yid TV TEPPAALOVTOAIY®OV €K-
epatovtol cvvMbwg oe «uépn oto exatoppbplo», parts per million, ppm. Etot,
N ovykévipmon 1 ppm eavepmdvel v mopovcio 1 «pépovg» tov pvravti oe 1
000 000 «uépn» Tov pécov. Ta pépn pmopet va givar pépn Papovg m.y. g 1 uépn
oykov. Etot, my. avagpépetar 61t 0,2 ppm SO, otov aépa avéaver ) Bvnoyod-
mra Tov ovipdrov, 1 ppm eawvding oto vepd to Kabiotd To&ikd og Kamow
€101 Yyapidv KA.

Koo Ba givan va €xet kavelg kamoleg avaroyieg 6To LLaAd TOL Yo TO PPM Ko
TIG avaA0Yieg aVTEG LITOPEL VO TIC €XEL, AV TO LETAPEPEL O GAAN TTLO KON UEPIVA

peyeon.

Ytov mapakdte Tivako cag {nteitan vo, Bpeite pe TL avtiotoyel To pPpm oe:

Xpovog : 1 second O ...... NUEPES

Xpipa: 1 dpayun OE....... Spaypég

AmobcTacn: lcm O€ vuun.. pétpa

Tpogij: 1 xovtoAd ardt (6 Q) OE ...... Kg caAdra

Aydveg: 1 ehevBepn Porn oto basket o ....... aydveg (Léoog
6pog 150 movtor)

Emeévera: 1m? O€ ...... OTPEULLOTOL

‘Oyxog; 1 Aitpo metpérano OE...... Papéha TeTpéhato

Av TOAMOTAAGLACETE T ATOTEAEGHATA GOg el Yila TOTE BoL ExeTE Ko TNV
gikdva Tov PéEPoug oto dioekaToupdpro, ppb.
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ATtovTHGEIS 6TIS 0K GEIS TOALATANG EMIAOYIIG KAl
ocwoTob Aabovg

23. 1000 54. Aevtépro: 2H
24. § Tpito: *1H
27. (a-4), (B-3), (v-1), (5-6), (&- 9. Xnpwd: a, B, &
5), (61-2) dvowkd: vy, &
28. B 60. 5
29. v 61. y
30. @A, B, A, A, £ 62. y
31. 8 63. p
38. on 64. «: 386K, B: 310K, y: 630K
40. B 65. a: -196°C, B: -268,8°C, v
328°C
41. (1'B)’ (2'0')! (3'7)! (4'0')1 i ,
(5-3), (6-€), (7-B) 66. watd cepd: ©, O, d, X, X

D, 0

42. @A, B:A, 7Z, 8:A
67. xatd oepd: O, d, O, X, X

43. B
44 68. Ta tpio TphTa 6TEPEG KA
- 0 o téocepa emdpeva tval
45. 5 vypa
46. « 69. B
47. Al: 13,14,13 70. v
N: 7,7,7 1. 4
U: 92,143, 92 ’
Fe: 26, 30, 26 72. og i évoon: o
Pb: 82, 125, 82 ot piypa: B, v,
48. AIF*: 13,14,10 75. oroyeio: B, §
K™ 19, 20, 18 MUK évoon: a, 5, 1
Cl: 17,18, 18 piypa: v, € 01, m, 0
S*: 16,16, 18 76. v
49. 19 77. ¢
50. 83 81. §
51. ovdétepa: A, E, Z 86. B, oteped
Oetika: I’

apvnTika: B, A
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IHEPIOAIKOX ITINAKAX
- AEXMOI

Ol ZTOXOI

210 TEAOG AUTAG TNG SIBAKTIKAG EVOTNTAG B TTPETTEI VA PTTOPEIG:

» Na meplypdoeig éva povtéAo (TrpOTUTTO) Yia TO ATOHO.

» Na e§ioTopeig TNV €€ENIEN KABWG Kal TNV avdykn TagivOuNong Twv OTOIXEI-
WV OTOV TTEPIOBIKO TTiVaKA.

» Na 1epiypdoelg 1o ouyxpovo Teplodikd Tivaka. Na opileig T gival opdda
Kal T TTEPiodog Kal va atrapiBueig autég. Na avagépeig rapadeiyyara oTol-
Xeiwv, evtoTriovTag Tn B€an Toug oTOV TTEPIODIKO TTiVAKAL.

»  Na avayvwpiceig TNV apxr| TTou dopeital To aUyXpovo TTePIodIKS TTivaka Kal
va TN OUVOEEIG PE TN AOYIKH TNG NAEKTPOVIaKAG ddUNONG Twv aTopwyv. Kar’
ETTEKTOON VA OUVOEEIG TN XNMIKI) CUUTTEPIPOPA £vOG OToIXEiOU PE T BEon
TOU OTOIXEIOU OTOV TTEPIOBIKS TTiVaKA.

» Na opiCeig 11 gival  XNUIKOG dETPOG KOl va TOEIVOUEIG TOUG XNMIKOUG O€-
opoug oe katnyopieg. Na S1akpivelg TIG SIaPOPEG HETAEU TOU OPOIOTTOAIKOU
KalI 10VTIKOU OEOPOU Kal va GUVOEEIG TIG DIOPOPEG AUTEG HE TIG QVTIOTOIXES
1016TNTEG TWV OPOIOTTOAIKWYV KOl IOVTIKWY EVWOEWV.

» Na opiceig 11 gival apiBud oeidwaong kal va utroAoyileig Tov aplBud oei-
dwong evOG OToIXEIOU O€E pIa £vwan.

»  Na ypd@eig Toug NAEKTPOVIAKOUG TUTTOUG OPICHEVWYV ATTAWV HOPIiwV.

»  Na PIAGG Kal va ypd@eIg TN YAWoGa TNG XNUEIOG TwV avOpyavwy EVWTEWV.







HEPIOAIKOX ITINAKAX
- AEXMOI

Ewsayoyn

270 TPAOTO KEPAAOMO YVOPIGALE TNV VAN Gav «OAG0G», amd HoKpLd, Lo-
Kpookomikd. Taopa eivar opa va dtakpivovpe T0 «dEVTpo», 11 PociKn|
ONAadn povada tov «dcovs-tAng». Kot avtd dev glvar dAro omd to d-
T0U0 KOl TO otafepd COUTAEYUA TOV ATOU®V TOV gival TO uopio. O €-
Aeye kavelg OTL T0 mEPLEYOUEVO TOV KEPOANIOL TOV oKoAoVOEl cuvoyile-
Ton 6TIG AEEEIS 1 doun THGS DANG.

EeKva Aowmov Kaveig amd T dopun tov atdpov divovtag TV mpod-
™ xatd Bohr - Rutherford mpocéyyion tov mhoavntikod mpotvmov pe TIg
NAEKTPOVIOKES OTIBAOEG KOl TIG KOTAVOUEG NAEKTPOVIOV G avTég. Mnv
Eexvape OTL TPV Ao TNV AVATTVEN TNG KOUATOUNYOVIKNG TIOAME QOvo-
pevo, Umdpecov vo. epuNveLBOLV e TIC NAEKTPOVIOKES KOTAVOUES KOTA
Bohr kot ta nAektpovia g eéirarng otifddog.

211 GLVEXELD AVAPEPETAL 1] GTTOLOATEPT {6MG EUIEST OOOEEN
NG NAEKTPOVIOKNG SOUNG TOV ATOUMV — GTOLEI®V, TOV Elval o mepiodi-
ko¢ mivokog. To 16Topkd T avakalvyng, e cvpuminpmwong (Tov givat
{0MG AKOUN «AVOIKTI») KOl TNG EPUNVEING TOL OTOTEAOVV PUGIKEG YVO-
OELG Y10 TN SUOPPMOT) TNG YNUIKNG OKEYTC.

Axolovbet to kevipikdtepo Bépa otn perén g ynpeiag, mov &i-
VOl 1 amavInorn oto OsueMokd epOTNUOL YI0Ti KOl TWOS EVOVOVTIQL TO.
ototyeia; H andvtnon divetol otovg ynuixods oeouovs. H Bewpia tov «o-
KT®» divel pio mpadTn TPOGEYYIoN GTO YOTL, KOl Ol HAEKTPIKNG POONS dv-
VOUEIS OTOVTO 6TO TTAOC. Avvapelg mov odnyodv otn dnuovpyio evog
otafepov Kl KPNG EVEPYELNG GLYKPOTNUATOC (). 1dpio). Ta gidn twv
dea@Y KOl 01 1010THTES OV TO £100G TOL OGOV EMPAAAEL OTIG EVAOOELS,
TPEMEL VoL gtval €val amd T KEVTIPIKA onueia TS ov{Tnong. InUovTiKo
emiong etvon vo pmopet kavelg va tpoPfAéyet 1o 100G TOL MUK deGOD
mov O TpoKVYEL e PACT) KATOWL YOPAKTNPLOTIKG TOV GUVOEOUEVMV O-
TOLOV.

To xepahoto kAeivel pe pio epappoyn Ba éleye kovelc g nhe-
KTpoviakng Bewpiag, mov givar n ypaen tov yyuikwv torwv. H niextpo-
viakn Oewpio TpoPAénet m.y. av Eva ATOHO vaTpiov EVOVETOL PE EVOL ATO-
po yropiov. Iog dpmc avtd petagpdleTor 6N ypaen TOL TUTOL TOV
xAwpiovyov vazpiov (NaCl); I'oti ypaeovpe HoO kot oyt HO»; Iadg av-
TN M EVOTIKN IKAVOTHTO. TV GTOLYEIMV - KATO TOAMOTEPT] EKOPUCT - EK-
epaletal kot fondd otV avaypaen TOV YNUKOV TOTOV TOV EVOGEDV,
YOPIg TNV avaykn avaeopds nAektpovikmv dopmv; ‘Etot, pe touvg apib-
1o0¢ oéeidwans M YA®GGa TG ynpeiog amoktd tnv «opboypapiontng ...
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2.1 HiexTpoviki] 001} TOV aTOpH®V

"Eva amh6 povtélo Yo to Gtopo

Mnv Eeyvape 0Tl T TAVTO AmoTEAOVVTOL amd dtopa. ‘Eva koppdtt pé-
TaAAO 1| évag KOKKOG aAaTiov 1 pio otarydva vepoL dev givorl mapd 6tot-
Bayuéva dropa dtoTaypéva PE TETOLO TPOTO, MOTE VO TPOSLUYPAPOLV LLE
éva Lovadiko Tpomo Tig 110TNTEG Tov Kdbe cmpatog. ' avtd kot to ev-
SlPEPOV Yo TN dlEPEHVNON TOL ATOLOL EYEL PEIVEL APEIMTO £0M KO YL
MAdeg xpoOvia, amd TNV €m0y TOL Anuokprtov péEypt onuepa. Ta Bpapeia
Noumeh ymueiog 1998, agopodoav yio pio axopo eopd tn HEAETN NG
aTOMKNG dopung. Ot cVyypoveg avTIAnyELS YOp® omd To dtopo eivar Po-
OIOUEVEG OTIS apPYEG TNG KPAVTOUNYXOVIKNG, HOG UNYOVIKNIG QTIOYLEVNG
OTO HETPOL TOV ATMEPOEAAYIGTOV KOGHOL TV otop®mv. Opme, ot avtiAn-
YELG aUTEG EYOVV piol TOAVTAOKOTNTO TOL OVOKOAN KO pOpd Hmopet
VO TOPOKOAOVONGEL aKOUA KOt O E101KOG.

Mio oAb anAn eikdvo GyeTkd Le To dtopo, Eemepacuévn PEPora
onuepa, pog £xel dmoel o Bohr, eunvevouévog and m Papvtnta kot aét-
onowbvTog Ta TEpopaTikd dedopéva tov Rutherford yio thv avakdaivyn
tov mopfve. To atopkd mpotvmo tov Bohr amotedlel pio pviatovpa
TAOVITIKOV GLGTHIATOG. To ATOHO amoTELEITOL OO TOV TLPTVA, TOV TE-
pLEYEL Ta BETIKA POPTIGUEVO TPOTOHVIOL KO TO. OVOETEPO, VETPOVIL. LTOV
TUPVA vl TPOKTIKE GUYKEVIPpOUEVT I Mdla Tov atopov. [pw amd
TOV TUPNVOL KOl GE OPKETA LEYAAEG OMOGTAGELS KIVOUVTOL GE Kabopioué-
veg (emitpentés) Tpoytés to. nhextpovia. To niextpdvia TOv KivovvTot
oV 010 mepimov amdoTac amd Tov TuPNVa AEE OTL Bpickovtol 6TV
0w eTifada n§ proio 1j evepyelaki) atabun.

ZXHMA 2.1 To AQvNTIKOG aTOMIKO JOVTEAO

Otav ta dropa dev eivar og d€yepon, to NAEKTPOVIA TOVG KOTOVELOVTOL
o€ entd to ToAV otddeg, Tig K, L, M, N, O, P, kar Q. Ka&be ctifdoa yo-
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O  Anuoékpitog(460-3701.X)
OlETUTTWOE TNV dmmown OTI n
UAn atroTeAgital ammd  TTOAU
MIKpd  cwpaTidla  TToU  dev
utmopolv  va  diaipebolv o€
dAAa atTAouoTepa. Ta ocwpa-
Tidlo autd OvOUOOoE QTOPOUG
(dToua).

N. Bohr (1885-1965).

Aavog euoikdg BlETEAETE OI-
€UBUVTAG OTO IVOTITOUTO BEW-
PNTIKAG QUOIKAG oTnV KoTrey-
xayn. TiuAénke pe 1o Bpafeio
NopTEA QuoIkrg To 1922 yia
TNV Bswpia Tou TEPI KBavTI-
ouévwy (kaBopliopévwy) nAe-
KTPOVIKWYV TPOXIWV.

Eixe el yia tov 200 aiwva:
«Zg OAn TNV I0TOPIO TWV ETTI-
oTNUWV &gV UTTAPXEl GAAN
TTEPIOBOG QVTIOTOIXN TOU QIW-
va pag, Omou n egepedvnon
TOU KOOHOU TWV ATOPWYV ATAV
n amapxrn TEPAOTIWV €EEAiCE-
wv. QoT600, KABe augnon
TWV YVWOEWV HOG KAl TNG
dUvapng pag augdvel autoud-
TWG TNV €UBUVN PaG».



poktnpiletar and évav apBpd mov cvpPoiilerar pe N kot ovopdleTat
KUp10g KPavTiKog apiOudg.

o n = 1 éovpe v TAnciEotepn Tpog Tov Tupnva otifada, v K, yia
n =2 &ovpe ™ otfada L, ki Oco amopakpuvOpaGTE 0o TOV TUPNVO,
0G0 aLEAVETOL 1) EVEPYELOKT) 6TAOUN TG oTBddaG. Aniadn,

Ek<EL<Em<

To epdTNUA TOL TOAAES POPEG TiBETO Elvat OO OITOUIKO TPOTL-
o Oa mpémel va akolovOnoovpe; H amdvinon oto epdtnpo avtd ivon
ot e&aptatat... EEaptdrtatl and ) yprion mov kavoovpue. [a mapddetypa,
oto TAaiclo TG VANG ¢ A’ Avkeiov to povtédo tov Bohr etdaverl. E-
EGAlov 1 atopkn Oswpia Tov Dalton, mapd v amAdmTd TG, KoTEXEL
Kuplopym Béomn, kabwmg anoterel T Pdon TOV S10POP®V YNUIKOV VTOAO-
YIoU®V (TPOGSIOPIGHOTL GYETIKMOV ATOUK®V, LOPLOKOV Hol®dV, GTOLYELO-
HEeTPIKOl LITOAOYIoUOT, KAT.) oV Biyovton 6t0 Kepdlato 4. T Oswpio
avt (atopkn Oswpio Tov Dalton) eotidotkay ot ynuikoi tov 19° aim-
VoL Y10L VO OTKOOOUN GOV T YNIIKT] ETICTHL.

Katavopn niektpoviov o€ oTifdoeg

Mo ™ ddtaén tov niektpoviov o otifadeg (nhektpoviokn doun) ako-
AovBovpe Tovg eENg KavOVeG:

1. O uéyperog api1Buog nickrpoviowv mov unopet vo mapel kabe pio and
TG TE00EPIC TPOTES oTIPGdES Siveton omd Tov THmo 2n%, 4oL N 0 KHPLOG
KBavtikdg apBpdg, dniadn o apBudc g otifadoc. ‘Etorn K umopet va
napel €og 2 niektpévia, N L Eog 8 nhextpovia, n M €mg 18 niextpovia
kot N €ng 32 nAekTpovia.

2. H televtaio oTifAd0 0mo1000nTOTE ATOUOV dEV UTOPEL VO EYEL TEPLO-
oo6tepa omd 8 niektpovia. Extog av eivar 1 K mov coumAnpoveton pe 2
NAEKTPOVIAL.

3. H mpotelevtaio otifddo dev umopet va mepiéyetl meprocotepa omd 18
NAektpovia, aAld obte Kot Arydtepa amd 8. Extdc av eivar np K mov €yet
TO TOAD 2.

Me Bdon tovg mapamdve Kovoveg, HmopoOUE Vo BPOVUE TNV KATOVOUY|
TV nhkektpoviov oto 20 Tpdta ctoryeio. (atopkds apduog 1-20), omwg
eatverat otov [Mivaxa 2.1.

Hapdoderypa 2.1

Na kataveunfovv ta 19 nlektpdvia Tov atdpov tov kariov (K) og oti-
Badec.

AYZH

[Ipdta cvumAnpdveror n otfdda K pe 2 nhektpdvia kot otn cuvéyeia n
otifdda L pe 8 niektpovia. Amopévouv 9 niektpdvia. H kotavoun opmg
2,8,9 dev vrakovel oToV Kavova «n eEmTepikn oTifada o pmopel va £xet

nmeplocotepa amd 8 niextpoviar. ‘Etot, n niextpoviakn dourn tov KaAiov
yivetau (2,8,8,1).
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Ta Bacikd onueia TNG ATOMI-
KNG Bewpiag Tou Dalton ¢i-
vai:

- O1 koBapég ouoiég (aTolxeia
1 XNUIKEG EVWOEIG) ATTOTEAOU-
VTal aTTO MIKPOOKOTTIKG, adpa-
Ta Kal adlaipeTa cwuaTtidia, Ta
dtopua.

- Ta dropa ToU idloU OTOIXEIOU
gival opoia. Atopa dIaQOoPETI-
KWV OTOIXEIWV dlaPEPOUV WG
TTPOG TO BAPOG TOUG.

- Ta dTtopa Twv OTOIXEIWV
ouvdudlovTal HETA&U TOUG PE
atAég avaloyieg (.x. 1:1,
1:2, 1:3), woTe va oxXnUaTi-
OOUV XNMIKEG EVWOEIG (OTOI-
XEIOPETPIA XNMIKWY EVWOEWYV).



Epappoyn

No Bpebei kot va epunvevdei n niektpoviaky doun tov 17Cl

MINAKAZ 2.1 Katavour] nAekTpoviwv o€ OTI-

BAdeg, oTa aToIXEia ue atouikd apiBud Z =1-20

Z

1 H

2 He
g Li

4 Be
5 B

6 C

7 N

8 @]

9 F

10 Ne
11 Na
12 Mg
13 Al
14 Si

15 P

16 S

17 Cl
18 Ar
19 K

20 Ca

0OpOYOVO
nio
PNTCITY)
BnpvArio
Boplo
avOpakog
aloto
o&vyovo
0B6p1o
VEO
VvATpLO
Hoyvielo
apyilo
TVPITIO
POGPOPOg
Oeio
YADPLO
oapyo
KGAo

acBéotio
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IXHMA 2.2 AlaypapuaTiKi aTreikovion TNG KOTAVOUAS TwV NAEKTpoviwv o€ oTIRAdES
(pAoi10Ug). H nAekTpoviokry dopr Twv oTOPwWY, OTTWG PAiveTal OTO OXNMA, Eu@avilel pia

TTEPIOBIKATNTA N OTToIa TEAIKG EKQPACETAI OTOV TTEPIODIKS TTiVOKA.
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To aTopIKO TTPOTUTTO TOU
Rutherford : n pdca Tou até-
Mou gival CUYKEVTPWUEVN OE
éva oAU PIKpO XWPOo, ToV
TTuprva. Ta nAekTpovia dieu-
BeToUvTal yUpw atd Tov TTU-
priva Pe akabopiaTo TPOTTO.

To aTtopik6 TTPOTUTIO TOU
Bohr: X" avtiBeon pe 10 O-
OTaBEG TTPOTUTIO TOU
Rutherford, Ta nAektpdvia
KIVOUVTal 0€ KOBOPIOUEVEG
(emTPETTITEG) TPOXIEG. H 16€a
TNG ETMTPETITHG TPOXIAG KOl
KOT  ETTEKTACN TNG NAEKTPOVI-
akng oTiBadag (4 eAoiol) Ba-
oiCeTal oTIG QVTIARWEIG TOU
Bohr.

Eikovikr TTapouciaon Twv
NAEKTPOVIOKWY OTIBAdWV 1
PAOIWV.



2.2 Katatoén tov etoryciov (Ileprodikiog Iivakag)
Xpnowotnta tov Ilgprodikov Iivaxka

IMeprodwkog Iivaxkag TV cToryeimv

O meprodkdg mivokag eivor avapeiofinto pio and Tic oTovdaOTEPES
évvoteg TG ynueiog. Amotedel andde&n OtL To YNUIKA oToryeio dev tvat
éva cuvovOvAevpa ovol®Y, aALG avtiBeta Ta oTotKElD EKONADVOLV YEVL-
KEG TOGELS KOl GLYKPOTOUV OKOYEVELES We TapomAncleg wwotntes. H
YVOOT TOV TEPLOSIKOV Tivaka ivol amopaitntn ¢’ ekeivov mov OéAeL va
KOTOVOTGEL TOV KOGHO, VO, OEL TOV TPOTO LE TOV OTOI0 £XEL KATOGKEVO-
otel amd Tovg BepeMmdelg dopkovg AMbovg g ynueiag, Ta ynuKd ctot-
yeta.

O onuepvog meplodikdg mivakag eival amoTEAEGIO TOAAMY TPO-
onabeidv. A&ilel va avapepBoipe oty Tpocmdbeio Tov AyyAlov ynukon
Newlands, o onoiog 101864 mpoteve va ta&vounbodv to otoyeio Katd
oktdfec. H Pdaon yw v ta&vounon tov ftov 1 mopatpnon Ot ov To
otoyeio katatoyfovv katd avéavopevn oxetikn otopukn palo (atoputkd
Bapog), kGOe 6yd00 oToryEio TAPOVOIALEL AVAAOYEC 1O10TNTEG UE TO TPD-
t0. Kd&be 6ydoo otoyyeio dniadn mapovctdalel piav appovio, KEVOVTog
£TOL £vay 0TV TUPOAANAMOUO UE TN HOLGIKT KAk (oprovikég oyé-
oglg mapovotdlovtar kabe okt Pruarta). Tov ido ypdvo, o 1864, o
Teppavog Meyer £deiée OtL vapyet pio Teplodikn oyéon petald Tmv 11-
OTNTOV TO®V GTOLYEI®V .. TOV ATOMKOD GYKOL KOl TNG CYETIKNG OTOML-
KNG padag.

[ToAd mo poaxpid, oty Ayia [TetpodmoAn, v 10w emoy” o Pod-
co¢ ynuikog Mendeleev emikévipmoe v Tpocoyn tov 6to Oéua TG ov-
YKPATNONG TOL TEPLOJIKOV TIVOKA, oyvodvtag Oca elye emitvyxel o Meyer.
O Mendeleev katatdocovtog to ototyeio Kat’ avEavOUeEVN GYETIKN OTO-
ik palo ko £xovtag ™ d10poTkdTNTO Vo apnvel kevég Béeers (Yo ta.
ototyeio ov dgv giyav akdpa avakaAlvEoet), Kot Kdvovtag KAmoleg d10p-
Omoelg 660V aeopd ot GePd Ta&vounong (Yvootd ©¢ UELOVEKTHUA.
TOV avaeTpopdv i Tpwlictepwy), tptooce 101869 o pia opboydvia
dtataén, mov potalel pe To cuYYPovo TEPLOdKo mivaka. Etot dnuovpyn-
Onke amd tov Mendeleev o npdtog mivakag ta&vounong towv 63 yvo-
OTOV Y10 TNV €MOYN eKelvn oTotKEl®V.

O 6VYYpOoVOg TEPLOOIKAC TIVOKAG £XEL AMUAAAYEL OO TNV KTVPOV-
vio» tov atopkov Bapovg. Ta otoryeio dev KOTATACCOVTOL T GE GYEGN
ue ) palo aAdd pe Paon tov atopkd apdpd (Z). O atopkds aptOpog
exppalet kal Tov aplpud TV NAEKTPOVI®Y TOV OTOUOV KOl GUVETMG KO-
Bopilel v MAekTpoviakn Ooun, M omoio HE TN GEPA TG OLLUOPPDOVEL
(6mmg Bor doVUE GTNV EVOTNTO TOV CYNUK®OV OECUDV) TN YNUIKT CLUTE-
pLrpopd tov otoryeiov. 'Etot,  meplodikdtnTo GTNV NAEKTPOVIOKT dOUN
(PAéme oynua 2.2) avtavoKAGTOL 6TV TEPLOSIKOTNTA TV O10THTOV TOV
ototyelov. Opmg dev mpémet va pag Eepevyetl OTL 0 ONUEPIVOC TEPLOOKOG
Tivakog givat Tpoidv Tov «povcikdvy oktapwov Tov Newlands, tov pvb-
umv Tov Meyer kot g dopatikotntag tov Mendeleev.
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O Newlands avTipyeTwTTIoE
TTOAAEG POPEG TO XAEUao O
TWV OUVOBEAQWY Tou «IMwg
pTTOpOUV TO BgPéAIa TNG GU-
ONG VA CUCOXETICOVTAI PE TNV
appovia Tng euong; AIEKPIVE O
MéT1o0pT XNUIKOUG cuvdua-
OMOUG OTOV CUVEBETE; I 0 Xd-
uvT TTapackelale eAigipia yia
va yoAnveuel Ta autid; MoTi
Oev TpooTTabEi o KUpIog
Newlands va Tagivouioel Ta
oToIXEia, ag TToUNE, YE aAPpa-
BnTikA ogipd;»

O leppavég xnuikog Lothar
Meyer (1830-1895) avakdAu-
We OT1, Qv TTOPACTHOEN KAVEIG
YPOQIKG TOV OTOUIKO OYKO O€
oX£0N UE TN OXETIKN OTOMIKA
paca, avaduetal évag pubuog.

‘ET01, ammoKGAUWe pia TepIodi-

KOTNTA OTIG 1810TNTEG TWV
oToIXEiWV. ZTNV £vvola ToU
OXETIKN aTOMIKN) pdla Ba ava-
@epBoUUE 07O 4° KEQAAQIO.



To 1913 o Moseley ¢6maoe to onpepvd tpodmo Ta&vounong Tov
oTOlElMV GTOV TEPLOJIKO TIvaKa KATA GEPE AVEAVOIEVOVL OTOUIKOV o
ppov (Z). O Moseley éypaye: «Yrdpyet oto dtopo pio Oepedong mo-
coTNTO TOL aEAvVETAL Kavovikd amd ototyeio oe otoryeio. H mosotnta
avtn givarl to BeTikd niektpikd eoptio. O apBuog TV BeTik®dV PopTimv
TOV TVpPNVa. givat 1010¢ pe TOV avEovTo apldpid mov €Yl TO GTOLKEID GTOV
eplodikd mivaxa.» Etot dtapopemnke o oOyypovog meptodikds vOuog:
»  O1 1010T)TES TV OTOIYEIWY EIVOI TEPLOOIKES TCVVOPTHOTELS TOV ATOUIKOD

op10u00.

Ov opdoecg, o1 TEPiIOOOL KOL T KOVA Y OPUKTNPLOTIKA TOVS

Mia cOyypovn popen meptodikod mivaka (BAéne oehida 53) doueiton amod

op1ovtieg oepéc (mepiodot) Kot KaTaKkOpLPES oTAAEG (OUABES).

»  Kdbe opilovtio oeipa katodouflavetal omo aToLyeio mov To GTOUR TOVS
EYOVY «YPNOYUOTOINTED TOV 1010 apiBud oTifaowmy yio. TV KoToVoun
TV nAektpoviwv tovs. O opilovTies aVTES TEIPES TOD TIVOKO, OVOUG-
Covrou mepiooot. O apiuog ualioto e mePIOO0v aTHY OTTOL0, OVHKEL TO
atoiyeio, Ociyvel T0V apiduo twv oTiffadwVv oTIS 0ToIES EYovV KaTavE-
unbet to. nlextpovia tov.

Onwg eoaiveton otov meplodikd mivaka (oedida 53), ocuvorikd vapyovy

entd mepiodot. H mpadtn mepiodog mepthapfavel oo povo ctoyeia, Tov

omoimv Ta dtopa £xovv NAektpovia udvo ot otifada K. H dedtepn ko
tpitn mepiodog meptlapPdvovy oktd otoyyeio  kKabepd, to dropa TV
omoimv £yovv ewtepikn otiada v L kot M, avtictoyya. H tétaptn ko

TEUMTY TEPi000G £OVV OO SEKAOKTM GTOLYEID Kol ToL ATOUG TOVG EXOVV

eEotepicn otfada v N kot O, avtictoya. H éktn meprhapfaver tpo-

vtadvo otoryeio pe niektpovia obévoug (MAektpdvia eEmteptkng oTid-
dag) oty P otifada. H éBdoun mepiodog mepthapupavel mpog to mapdv
ewoo1EEL ototyeia, (Le TV avakdAvyn vEmV TeEYVNTOV 6ToLElOV 0 0ptd-

HAG avTdg cuveXdS avEavetatl) pe niektpovia oBévoug oty Q otifada.

Karza unrog uiag mepiodov vmapyel covijbws Pfabutaia ustafo-
Al 1dtotjtov Ty, «6Os mepiodog (efarpeiton n Tpd™) apyiler pe éva
dpaoTikO HETOAAO (AKAALO) Kot TEAELOVEL PE Eva adpavég aéplo (evye-
VEG 0€p10), Eyovtag otny mpoterevtaia 0Eon va TOAD dPUCTIKO UETOA-
Lo (ahoydvo). Anradn, He QALG AOY10 KT UIfKOS HIAS TEPLOOOD EYovuE
EAATTWON TOV UETOLAIKOD YAPAKTHPA KAl QUENGH TOV YAPAKTHPA GUE-
tallov. I'U avtd ta apétarra Bpickoviot 6To deE10 AKpO TOV TEPLOOKOD
nivaxa Kot dtaympifovior omd ta vrdrowma otoryeio, mov eivon tar pé-
taAla, pe tebhacpévn ypapur. Ta otorgeio mov PBpickovrol kovtd ot
S@PLoTIKN VT Ypauun yopaktnpilovtol uertallocron, kad’ dcov
eneavifovv 1010tNTEG TG0 UETAAA®V 0G0 Kot apetdAlwv (PAéne meplo-
d1Ko mivaka,).

Ot davBavideg Kol arTIvioes, TOV OVIIKOLY 0TV £KTN Kal EfSoun
nepiodo avtiotorya, Oo Empene Kavovikd va tomobetnBodv oty idwo O€-
o1 ToL TTEPLOdIKOV Tivaka (gkel mov givar to AavOavio (La) kot aktivio
(Ac) avtiotorya). Opme, Yoo Vo OTOPUYOVUE TO KGUVMOGTIGUO» TOTODE-
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O Mendeleev (1834-1907)
£polade Aiyo pe Tov TTapappo-
va povayo Paotoutiv (ouvrj-
B1Ce, Aéve, va Tryaivel pia
opIoPEVN HOVO PEPA TOU XPO-
VOU YIa KOUPEUQ).

Néyetal 0TI oxedlAdovTag

TOV TTEPIOBIKO TTiVOKQ TOV TT1)-
PE 0 UTTVOG. To OVEIPO TTOU
€id¢e ekeivn TN VUKTQ TOV 001~
yNoeE OTn HEYAAOPUH| TOU OKE-
Wn va agroel TIg KEVEG BETEIG
Kal va dnuIoupyroel Tov TTaoi-
YVWOTO TTEPIODIKO TTiVAKA.

O Mendeleev dev emavatal-
Bnke otn 66&a TTOU TOU TTPO-
OTTOPICE O TTEPIODIKOG TTiva-
KOG, OUVEXIOE VO JEAETA PE TO
id10 TTEiONA, KUPIWG TEXVOAO-
YIK& Bépara yia TNV avamtuén
TNG PWOIKNG Blounyaviag. Ae
SioTaoEe OPWG va TTapaITnOE]
atd TO TTAVETTIOTAMIO TNG [Me-
TPOUTTOANG, 6TTOU ETTI TTOAAG
xpovia fTav KabnynTng, éTav
0 UTToUpYO6G Traideiag apvron-
KE va OexTel Ta dikala aITANATA
TWV QOITNTWYV TOU.

o O1 AavBavideg ovopdovTal
KOl OTTAVIEG Yaieg ETTEIDN ATTA-
vToUVv aTn @UCN € TTOAU Mi-
KPEG TTOOOTNTEG.

o O1 akTIVidEG ival padievepyd
oToIxEia.



TovvTon €M Ao TO KLPIMG «GMUO» TOL TEPLOOIKOV TivaKa, o€ 600 CGEL-

PEC 6TO KAT® HEPOG TOV TIVOKOL.

»  O1 KOTOKOPOYES TTHAES TOV TEPLOOIKOD TIVOKO. ATOTELODY TIG OUGOES
Kol KaTaAoufovovtal amo oToLyElo. (e aVAL0YES 1010THTEG.

Ot opddeg yapaxtnpifovrar pe tovg Aatvikovg apBpovg I éoc VI At-

aKpivovTol 6TIG KOPLEG LE TO YOPUKTNPIOUO A KOt OTIC OEVTEPEVOVGEG e

10 Yopokplopd B.

» Ztoiyeio mov aviikovy atnv 1010, KOpia. opdoo. Eyovv tov 1010 opi1fud
nlextpoviwv oty e wtepikn Tovg oTIfAda, 0 0T0I0S TAVTILETAL UE TOV
avéovto, api1Ouo e ouaoag.

'V av16 10 AOYO epnpavifovv Evtoveg opototntes. 'Etot av yvopilovpe Tig

010N TEG EVOG LEAOVS TNG OUASOS, HTOopoVUE Vo TPOPAEYOLLE TIC 1010TN-

TEG TV VILOAOIT@V LEAMV TNG OULASAG.

oupovo pe tpotaocn g IUPAC (1985) n apibunon tov oud-
dwv yivetat pe popoaikovg aptuovg and 1 éog 18 (PAéne meplodikd miva-
ka). Ta pétodra g IA opddag ovopdalovratl aixdita, g 1A ouddog
alkalikég yaieg kol g A yaieg. Ta otoryelo mov aviKkovy ce devte-
pPELOVCEG OUAOEG OVOLALOVTOL HeTafaTIKd 6TOLYEla 1] GTOLYEIR UETA-

arwons. To otoyeio g VIHA ouddag ovopdlovior aloyova kol g

VIIIA gvyevyy aépia.

[Mopaxdato PAETovUE TO €lkOCL TP®OTO GTOLYEI TOV TEPLOOIKOV TivOKa,

OV ATOTEAOVV TN fACT 0NV EMIALGN TOV ACKNGEMVIOL AKOAOVOOVV:

1A VIIA
1H A A IVA VA VIA VIIA oHe

sLi 4Be 5B 6C 7N 0] oF 10Ne
uNa | Mg | 1Al 14S] 15P 169 17Cl 18AT
10K 20Ca

Hapdocrypa 2.2
g mota TePi0d0 Kot ot OpAd0 TOV TEPLOOKOV TIVOKN AVI{KEL GTOLYELD
X pe atopko apBpd Z = 9; Na pn yivel xpnomn tov Teplodtkov mivoKa.

AITANTHZH

Kdévovpe mpdta Ty Katavoun tov nAekTpoviov o€ oTiades Yo to o X.
X(2,7) To dropo tov X €xel nhektpovia 6Tig 600 TpmTeg otifadec. To X
aviKel Aomdv 61 0e0TEPT TEPI0dO TOL TTEPLOOIKOL Tivaka. Eniong to
dropo Tov X €xel oty eEMTEPIKT TOV OTIRAdA EXTA NAEKTPOVIO. Apat TO
X Bpioketon oty £Bdoun opdda(VIIA), dnhadn tnv opdda tov aloyo-
vov.

Egappoyn
Noa Bpebet yopic va yivel xpnon Tov TePLodIKoy TvaKa, G Told TEPI0O0
Kot 6€ oo opado aviket To otoryeio W pe atopkd apud Z =18.
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e |UPAC:
(International Union Pure and
Applied Chemistry) AieBvrig

‘Evwon ©gwpnTikAg Kai E-

@appoouévng Xnueiag.

Li

Na

21NV opdda Twv aAkaAiwy (1A)
TrepIAapBAvovTal atd Tavw
TTPOG TA KATW Ta OPACTIKA
pétaAAa: Li, Na, K. H dpaoTi-
KOTNTO TV METAAAWY QUEAVEl
pe TV idla ogipd. MN" autd 1o K
QUAdooETal O€ TTIETPEAAIO,
WOTE Va atro@UYOUNE TNV OU-
TOAVAPAEEN TOU KATA TV
avTidpdor Tou YE TNV uypacia
Tou aépa. ETriong gival paAa-
KO PETOAAQ, OTTWG BAETTETE TO
Na k6Betal ye To paxaipl.
Qg pétalAa TTou gival, xapa-
kTnpiovTal (METAAAIKOG Xapa-
KTAPAG)
- ME PETAAAIK) Adpwn
- gival kahoi aywyoi Tng
BepPOTNTOG KAl TOU NAE-
KTPIOHOU
- gival eAaTd Kal OAKIPa



Hapdoderypa 2.3

ITotog ivat 0 atopkog aptdudc Tov otoryeiov mov Bpicketar otny 3" ne-
piodo tov meptodkov mivaka Kot otnv VA opdda; No un yivel yprion tov
TEPLOJTKOV TIVOKOL.

AITANTHZH

Epocov Bpicketor otnv 3" nepiodo tov mivoka, £xel nAekTpdvio povo
oT1G TPELG TpdTeS oTIRAdES. Epdoov Ppioketar otnv VA oudda, Exet mé-
VTE NAEKTPOVIO 0TV eEMTEPIKN oTIRAdA, TTOV givan ) Tpitn. Elvan eavepo
071 10 oToLXEl0 AVTO £xEl OVO NAekTpOVIa 6N oTIfada K, oktd niektpo-
via ot otdda L, kon mévte niektpovia ot otidda M. ‘Eyxet dnAiadn|
niextpoviaxn doun (2,8,5). Emopévag o atopikog aptfudg tov ototyeiov
avtov eivon Z =15.

Egappo

Xwpic va yivel xpnon tov mivaka, vo fpedei o atopkog aptduog tov
otoyeiov mov Bpickerar oty 3" tepiodo kan v VIIA opdda tov mepio-
JKoL Tivaka.

H ypnowpotnta 100 TEPL061KOV TiVOKQ

H avaxdAivym tov meplodukod vopov, dniadn 6Tt ot 11dtNTEG TV GTOL-
YelwV glvar TEPLOGIKT) GLVAPTIOT TOV ATOUKOD TOVG APLOOD, KaOOS Kot
N onuovpyia TOV GVYXPOVOL TEPLOOKOD Tivake, amoTtélecav oTabuo
oV €EEMEN NG kg emotung. H ypnowdtmra tov meplodukod mi-
vaka givan avapgiofninen, v toug e&ng Adyovg:

1. I'a v avaxalowyn véwv etoryciowv. Eivol yvootd Ot 0 mePLodkog
nivakag Mendeleev amotéheoe ™ Pdaomn yia TV avakGAvYN TOAADV VE®V
otoyyeiov. H avalnijtnon avtdv vrayopedtnke and T1g kevég 0éoelg. Na
onueiwoovpe 6t o Mendeleev npocdidpioe tig axpifeic 1310 TEG TOA-
AoV otoryeiwv mov dev glyav avakaivedel atny emoyn tov. I'vopilovrog
amAd Kol povo T 0éom Tovg oTOV TEPLOOIKO TivaKa TPOEPAEYE TNV V-
mapén tovg. AKOua Kol OHEPO. O TTEPLOOIKO TIVOKOG OMOTEAEL XPNIGUYLO
Bonnua yo v avakdAoyn vEoV TEXVNTOV GTOLEIWDV.

2. TNazi d1evK0ivvel Ty pelétn Twv 1010TtHTOY (PLOIKOY KAl YHUIKAOY)
Kol TV uedodowv mapackevns Twv etorycimy, Kabng avtd eEetdlovton
Katd opadeg avti to kabéva ywpiotd. ‘Etotl, pmopodpe vo (AGuE o Tig
YEVIKEG 1810TNTEG OhoYyOVeVY Kot Oyt povo yo to Cl, mov givan éva ahoyd-
vo. AKOUO, UTOPOVLE VO OVOPEPOUOCTE OTIS YEVIKEG peBdOoLS mapa-
OKELNG TOV OAKOAM®Y Kot OYL E01KA OTIS Tapaokevé Tov Na.

3. Tazi diver Ty dvvatoTnTa TPOPAEYNS THS COUTEPIPOPIS EVOS GTOL-
x€lov, Yo 10 €100¢ TOV o0V OV pmopel vo dNULOVPYNGEL, KABDG Kot
Y10 TI) CUUTEPLPOPE TOV EVAOCEDY TOV, Pe PAOT TN CLUTEPLPOPA TMV YEL-
TOVIK®V 1oL ototyeiov. ILy. to oAkGAo Kot Ot GAKOMKES yoieg Exovv
TOAAG KOWVA YOPAKTIPLOTIKA.
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Cl,

Br,

21NV opdda Twv aAoyovwv
(VIIA) 10 Cl; gival aépio KiTpl-
VOTTpdaoivo, To Brz uypo Ka-
OTOVOKOKKIVO Kal TO |2 oTEPEd
KaoTavopaupo. Xapaktnpi¢o-
vTal o110 TNV €vTovh dIafpwTi-
Kr} TOug dpdon.

Qg apétaAAa TToU givai:

- Ogv €xouv PETAAANIKA Aduwn
- Ogv €ival kaAoi aywyoi TNG
BepuOTNTAG KA TOU NAEKTPI-
opou

- Ogv gival eAaTd 1} OAKIYQ.

e Ta petaAAogidn £xouv evoid-
MEOEG 1810TNTEG PETAEU PETAA-
AwvV Kol aueTEAAAWY, (TT.X. TO Si
£XEI EEWTEPIKNA EPPAVION HE-
TAAAOU Kal CUPTTEPIPOPT QpE-
TdAAou). AuTé Ta KaBIOTA UAI-
KA MOVTEPVAG TEXVOAOYIAG TT.X.
ylO TNV KOTOOKEUN transistors,
chips KATT.
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2.3 I'evikd Yo To ynuiké ogono - Mapdyovres mov
kaBopilovv T yMuIKY cvpmePLPopd TOL ATONOV.
Eion mmuikov ésopdv (10vTIKOS - 0L010TOAMKOGC)

Th givan 0 yquikog deopdg; Iote ko yrati dnuiovpyeiton,;

To peyaddtepo PEPOC, av Oyt OAOKANPO, TOL TAOVTOL TOV KOGHOL TOL

nog mepPairel myalet omd TIG EVOOELG TOV oynuatiloviot e TN GLVE-

VOOT TOV GTOLYEI®V TOV TEPLOJKOV Tivaka. ATd ta ekotd mepimov 6ToL-

YEL0L TPOKVATOVY EKATOUUVPLO SLLPOPETIKOL GUVOVAGHOL (YNUIKEG V-

O€1G), OT®G Ao TOLS Alyoug EOGYYOVS HIOG YADGGOS TOPAYOVTaL AIELPES

Aé€erc. Ot dloVVOESELS AVTEG TOV ATOU®MV TPOG GYNUOTICUO EVOGEMV

YivovTol HEC® TOV YNUIKOV dECUMV. O YHUIKOS 0GHOS INANOT, LUE OTTAN

Aoy, givar ) «kOALo» oV déver Ta dropa (1 GALEG SOUIKEG LOVADES TNG

VANG, T.Y. WOVIQ) TTPOS GYNUATIGUO EVAOGEDY T OKOUO GALOV OUAdmV

ATOU®V, OTIMG EVOL TOL TOAVOTOMIKA OTOKEL TT.Y. Sg.

» Xnukdg decpog dnpovpyeital, 0tov ot SOUIKEG HOVAdES TG VANG
(dropo, popla M 10vTo) TANGLAGOVY APKETH, MOTE 01 EAKTIKEG JvVd-
uerg mov avamtoooovtor petald tovg (my. peta&d Tov mTupHvVa TOV
€VOG aTOLOV KOl TOV NAEKTPOVI®V TOL GALOV) VO vEEPPoiby TIG anwm-
OTIKES OLVAUELS TTOV AVOTTVGGOVTOL (.. UETOED TMV TUPNVOV N LE-
TaED TOV NAEKTPOVIOV TOVG). O JIAGVVIEGELS AVTES TV ATOUMY Vi-
VOVTal HEGW TV NAEKTPOVIOWY GOSvovg, Oniadi) Twy NiEKTpoviwy
s eéwtepikns otiffadas. Mnv Eeyxvate OTL 1| MAEKTPOVIOKT OOUN|
TOV aTOp®V gpeavilel pio meprodikdtnta, n omoia exkepaletal ot
dutaén TV otoyeimv otov mePLodikd mivaka. H dopn avt) aviava-
KAATOL 6TO €100¢ Kot TNV 10Y0 TOV SEGUMV TOV OVOTTUGCOVTOL LETO-
&V 1oV otoryeiov. Télog, Ba mpémetl va TovioTel OtL y dnuiovpyia Tov
XNHIKOD OEGUOD 00NYEL TO GCOGTHUA GE YOUNLOTEPT EVEPYELA, TO Kd-
veL onloon etalepotepo.

Hapdayovreg mov KaBopilovy TN YNUIKY] GOUTEPLPOPA TOV
aTop@v

H ymuwn ovumepipopd tov ototyeiov kabopileton katd KHplo Adyo amod
V0 TOPAUETPOVG. AVTEG tvat:

1. ta nlextpovia aOévovg
2. 10 uéyelog tov arouov (atouikn axtiva)

Ta BepeMddn avTd YoPOKTNPIOTIKA TOV 0TOHOL Bo EETAGTOVY YMPLOTA
Kot 000 CLGYETIGTOVV [E TN YNIKT] COUTEPLPOPE KO KAT  ETEKTOCT] LE TO
€100G TOL YNUIKOV OEGLOV TOL TPOKAAOVV.
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o [lepiTrou 600 000 xINIGdES
EVWOEIG TTAPACKEUAlovTal
KABe xpodvo.

o XnUIKOG BecOG gival n dU-
Vaun TTOU CUYKPATE( Ta dTOUa
(A GAAEG BONIKEG HOVADEG TNG
UANG, TT.X. I6VTQ) EVWHEVA
UETAgU TOUG.

e HAekTpoéVia 0Bévoug, Ta
«duvaTd» nAeKTPOVIA.

AuUTA TTOU €x0UV TO 0BEVOG va
KAvVOUuV XNUIKOUG dECPOUG.



Hiextpovia 60&voug

Elvar yvooto 611 1 nhextpoviakn dopun kot Kupimg o eEmTeptkd nAe-
KTpovia (MAektpovia 60évovg) gvhhvovtal yior TN YNUKT GUUTEPLPOPA
TOV OTOUOV. ZTOLYElD TOL £YOVV GUUTANP®UEVN TV €E®TEPIKT oTIBAdA
TOL ATOUOV TOVG HE OKTM MAeKTpOVIa (ekTd amd ) otdda K mov ov-
umAnpavetat pe 600), dgv £(ovvV TV TAoN Vo oYNUATI(OVY YNIKES EVD-
OElG. XNV Katnyopio. T avikovy ta guyevn aépo. Ta dTopa avtdv
TV otoyeiov Ppiockovtal oe pioe TOAD otabepn evepyeloKk| KotdoToom
Kot 1 6TafepOTNTA QTN ATOSIOETAL GTNV TANPOTNTA THG EEMTEPIKNG TOVG
otddag.

Atopa GAL®V oToKEi®V oL O€ Ppickovtal otny idto poipa, mov
dev &govv dnhadn otnv e&mtepikn Tovg oTidda oktdda nAektpoviov (1
dvada av Tpoketrat Yo T otidda K), teivovv va. amokticouv avti
doun|, dMAadn va «potdoovv» pe ta evyevn aéplo. Etol cuvdéovtor ym-
pka petald tovg, amoBdArlovioag 1 TPOSAAUPAVOVTOG 1) GUVEICPEPOVTAG
NAEKTPOVIA, OCTE VO AITOKTHGOVV TN GTOOEPT] NAEKTPOVIKT] SOUT| T®V V-
yYevov agpiov (kaviévas Ty okto).

Mopokdto diveton wivakag pe ta nAekTpdvia. 6OEVOVG YopaKTN-
pLoTIkdV otoryeiomv. Na onueiwdet 61t To nAektpdvia puéypt 4 sivor povn-
pn (novoyikd), eved amd 5 kot wve apyilovv ta Cevydpla. Mg Baon owtd
TOV TVOKO UTOPOOUE VO TPOGOopilovpe TOVG NAEKTPOVIOKOVG TOTOVG
TOV EVOGEWMV.

MINAKAZ 2.2 HAektpdvia 08€voug OTOIXEIWV TTOU aVAKOUV € KUPIEG OA-

O€C TOU TTEPIOOIKOU TTiVaKA

‘Eva otoyeio g opdoag 1A tov alkariov, Tpoeavog Exel Eva pHovo -
AeKTpOVIO 0TV €EOTEPIKT TOL OTIPASA, TO 0010 EMIUDKEL VO OTOPAA-
AEL, MOTE VO OMOKTNOEL doun €vyevolg aepiov. Kot avtd tov tpdmo
poptiletor Betikd (nAektpobetikd otoryeio). Me aviAoyo oKeTTIKO, £val
ototyeio ¢ VIIA opddag tov meplodikod mivaxa, Tov £yl 6TV emTe-
pKn Tov oTPdda EnTE NAEKTPOVIA, TEIVEL VO TPOGAGPEL Eva AeKTPOVIO,
MOOTE VO ATOKTNGEL dOUT| EVYEVODS agpiov, omdTe Kol PopTileTat apvnTi-
K& (mAextpopvntikd otoyeio). ‘Etol pmopovue vo. coumepavouvpe Oti
ototyela mov £ovv «Alyo» NAEKTPOVIOL OTNV EEMTEPIKT TOVG oTIdd &-
YOLV TNV Téon va divovv nihektpdvia, kot avtd copPaivel cuvndwg pe to
ototyeia tov 1A, A, kot A opddwv Tov meprodikov mivaka. Avtibeta,
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o ATO Ta péoa TNG OEKAETIOG
Tou 60 TTAPACKEUAOTNKAV GTO
EPYOOTAPIO, KATW ATTO EIBIKEG
OUVONAKEG, OPIOHPEVEG EVWOEIG
EUYEVWV agPiwV, OTTWG TT.X.
XeF2, XeOa.

o Kavovag TwV OKTW :

T dTOpA £XOUV TNV TAON VA
OUMTTANPWOOUV TN OTIRAdO
0B£€voug TOUG JE OKTW NAe-
KTpOVIa (ekTOG av gival n oTI-
Bdda K mmou cuptrAnpwveTal
pe BU0), WOTE VO OTTOKTACOUV
Tn SO EuyevoUg agpiou.



oTolyElo TOV £Y0VV «TOAAA» MAEKTPOVIO 6TV €EMTEPIKN TOVG OTIRAdN
&yovv tdon va maipvouy nAekTpovia, Kot avtd cvpPaivel cuvibwg pe to
ototyeia tov VA, VIA kot VIIA opddwv tov meplodikod mivaka.

Atopkn aktiva (To péyedog Tov aTépOV)

To péyebog evdg atopov kabopilel T dHvaun pe v omoia Ta NAEKTPO-
via TG €EMTEPIKNG OTIPASNG CLYKPATOVVTIOL OO TOV TUPNVA, OPOV LE-
a0 TOv BETIKA POPTIGUEVOL TLPNVOL KOl TOV OPVNTIKA QOPTIGUEVOV
niektpoviov ackovvtal dvvdapelc niektpootatikng @vong (Coulomb).
YVVENNDC, 0G0 10 UIKPO EIVAL EVvA ATOUO, TOGO IO OVCKOAA YAVEL NAE-
KTpovia 1| 1060 o g0KoAa Taipvel niektpdvia (Leydin €AEN amd Tov
mopnva). Avtibeta, 660 mo ueydlo eivar éva dtopo, TGO TO VKOO
xavel niekTpovia M 1660 To dVoKola maipvel nhektpovia. (pkpn EAEN
Ao TOV TUPNVAL).

To péyebog evog atodpov eivor pion amd TIC TO OROAd HETAROAAOUEVES
WO0TNTEG OTOV TEPLOOIKO TIVOKOL.

» Koatd unkog puiag mepiooov n aTopiKly aKTive. EAATTMVETAL OO TO. apl-

oTEPC, TPOS TO. VECIA.

Avto ovpfaivetl, yioti 6co mnyaivovpe Tpog to deE1d avEAVEL 0 ATOUIKOS
apBudg, Katd cvveneln avEdvetl To BeTIKO POPTIo TOV TVPNVA, LLE OTOTE-
AEGLLO VO LEWOVETOL 1] OKTIVO, AGY® peyarbTepnS EAENG TV NAEKTPOVI®DV
omd tov mupnva. Emiong,

»  Xe uio oudoo n aTtouIkn oKTivo. avEaveTal amo Tavw TPog To. KATM.
Ooco myaivovpe mpog T kKaTm Tpooctifevrol otidoeg oto dropo, ondte
peyolovel n andotacn niektpoviov cBévoug and tov mupnva, 1 EAEN
LELOVETOL, GUVETMG 1] ATOUIKT OKTIVO ALEAVETOL.

Metd on’ avtd @aivetar 61t to kaicto (CS) ydver mo gdkoro Eva nhe-
Ktpovio an’ 6t 0 vatplo (Na). Opoimg, to yAdpro (Cl) maipver wo €v-
Kola, éva niektpdvio an’ 61t to 1hdto (I).

Eion ynuikov dgopdv

Yrdpyovv 600 Pacikd €10 YNUKOV OEGUADV, O IOVTIKOS 1] ETEPOTOLIKOS
0EGUOS KOl O OHOLOTOAIKOS decuog. TIEpa Ouwg avTtdv, VITapPYoLY Kot
GAlot TOTOL decUMVY, OTWG Elvat 0 PETAAMKOG decpdg (mov supavileton
ota pétaAda 1 Kpdpoata), ot deopoi Van der Waals (mov avarntoccovtot
HeTa&d TV Hopimv) KAT.

Tovtikog M eTEpOTOMKOG dEGNUOG

» O 10VTIKOG 1} ETEPOTOLIKOS OEOUOS, OTWS DTOONAMDVEL TO OVOUA TOV,
OVOTTOOOETON UETOLD ETEPOATOU®Y, OVVHOWS UETOLD EVOS UETAALOD
(otoryeiov onladn mov Eyer tnv tdon vo amofdilel niekTpovia) kai &-
VO¢ opetdAion (atoryeiov oniadn mov Eyxel tny tGon va mpocloufdver
nlextpovia). O deouos ovtog amoppéet amd v EAEN avtibeto popti-
OUEVWY 10VTWV, Katioviwy (mov &ival BeTikd poptiousva) kol avio-
vtwv (rov eivar opvntikd poptiouéva). Ta 10vio avtd oynuotiloviol
UE UETOPOPE. NAEKTPOVIWV, TT.)X. ATO TO UETOAAO GTO OUETAALO.
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H aTopikr akTiva opieTal wg T0
MI06 TNG aréoTAoNG METAEU TWV
TTUPAVWY BUO YEITOVIKWY ATOMWY
aTolxegiou, TTou BpiokovTal o€
aTePEN KPUOTOAAIKH KaTdoTaON.

H atopikr akTiva Twv oToIXEIWV
oToV TTEPIOBIKG TTiVAKA augdveTal
atré Oe€IA TTPOG Ta APIOTEPC KAl
aTrd TTAVW TTPOG TA KATW.

O1 aToIKEG AKTIVEG TWV aAOYO-
VV.



Me Ao AOyl0, KATA TO GYNUOTICUO 10VTIKOD deGHOV peTald 600 aTo-
pHov, o éva dtopo omoPdidrel 1 éog 3 niektpdvia, maipvovtag £Tot )
nopen katidovtog (Betikd 10v). Avtibeta, 10 GAAO dtopo mpochaufdver 1
£mg 3 nhekTpovia, Taipvovtog ETet T popen avidvtog (apvntikod wv). Ta
10VTa mOV GYNUATICOVTOL EAKOVTAL UETOED TOVS HE NAEKTPOGTATIKES
ovvaueig Coulomb kar diatdeoovral 6To ydpo 6& KavovIKG YewUETPI-
Kd, GYIUATA, TOVS LIOVTIKOUS KPUGTALL0VG.
Ag dovpe dpmg, g oynuatiletot n oviikn évoon LiF and to pérairo
Aibwo (3Li) wou to apétarrio eBoplo (oF).
H nl\ektpoviokn dopn tov atopmy givar: sLi (2,1) ko oF (2,7)

Otav T 000 Atopo TANCIAcOoVY KOVTIA TO £vo, 6TO GAAO, HETAQE-
PETOL VO NAEKTPOVIO O TO dTopo Tov Li oto dtopo tov F ko kat’ ow-
TO TOV TPOTO ATOKTOVV OOUN EVYEVOVG OEPIOV, UETOTIMTOVTAG GE avTife-
0L OpTIGHEVE 10vTa, dnhad éxovpe: LiT (2) kon F (2,8), 6moc poive-
TOL GYNUOTIKA TOLPOKAT:

2XHMA 2.3 Alaypauuartikr atreikdvian oxnpaTiopgoU Tng 1oVTIKAG évwaong LiF atéd Li kai F.

[Topatnpnote ot0 mopomdved oynue. 0Tl 1 amofoin €vOg MAEKTPOVIOL
and éva dropo Li odnyei o peiwon g otopukng Tov aktivoac. I avtd
KO T KOTIOVTO £X0VV Thvtote pkpdtepo néyebog amd ta avtictoryo ov-
détepa dropa. AvtiBeta, n TpOGANYN NAEKTpOViovL amd Eva oVIETEPO
dropo odnyel o abENO™M TG ATOMIKNG TOL OKTIVAG, YU ALTO KOt TOL OV1O-
vto £xovv TAvToTE PEYaAVTEPO HEYEDOg amd Ta aAVTIoTOLO OVOETEPAL (-
TOLLOL.

Me avaroyo tpomo oynuoatiletar n vtk évoon NaCl. amo 1o
vazpio (11Na) kot yAdpro (17Cl). H miextpoviakr| doun Tov 0tOHov TV
vatpiov givar: 11Na (2,8,1). Me amofoAr; tov nAiektpoviov cbévoug, 0

MEPIOAIKOZ MINAKAZ 55

e 000 PEYOAWVEI N ATOMIK)
QKTIVO KOl MIKPQiVEl 0 apIBUOG
nAEKTpoViwv gBévoug, T6a0
au&dvetal n EUKoAia Tou aTtéd-
pou yia atroBoAr) NAEKTPOVi-
wv. AnAadh, augdveral o nAe-
KTPOBETIKOG (UETAAAIKOG) Xa-
POKTAPOG TOU OTOIXEIOU.

e AvtiBeta, 600 EAATTWVETAI N
QATOUIKH AKTIVO KAl AuEAveTal o
apIBP6G NAekTpOViwy OBE-
VOUG, TOOO PEYAAWVEI N EUKO-
Aia TTpOoANWNG NAEKTPOViWY
ato éva dtopo. AnAadn, au-
gaveral o NAEKTPAPVNTIKOG (UN
METAAAIKOG) XAPAKTAPAG TOU
oTolxeiou.

e ETepOTTOANIKOG SEOHOG gival
01 QUVAEIG NAEKTPOOTOTIKAG
@UOoNG TTOU CUYKPaToUV Ta
KaTiévTa Kal aviévTta oTIG 10-
VTIKEG EVWOEIG



dropo tov Na amoxtd ™ doun (2,8), nhadn ) doun gvyEVOLS aEgpiov
(tov véov). ‘Eto1 mpokvmtel To katidv Tov vatpiov: Na — Na’ +e”

H nAektpoviaxn dour tov atdpov tov yrwpiov eivat: 17Cl (2,8,7). Me
TpOSANYN  TOL €vOg nhektpoviov mov anéPare to Na, to dropo tov Cl
amoktd doun (2,8,8), dniadn doun evyevovg aepiov (tov apyov). ‘Etot
npokOTTEL TO OVIdV TOV YAwpiov: Cl+e — CI',

IXHMA 2.4 Eikovikrj Trapougiagn Tou oXnUaTiopou Tng 1ovTiknAg évwaong NaCl
ammd Na kal Cl ye PETaQopd NAEKTPOVIWV.

Télog, T 10vTa Tov oYNUATICOVTOL GUYKPAUTOVVTOL UE LOYVPES NAEKTPO-
otatikéG dLVApELS og oplouéveg Béoelg otov kpvotarro tov NaCl. Xtov
KpOoTOALo aVTo ot duvdpelg Coulomb ackobvtor Tpog dAeS TIg S1ELOVV-
oels. 'Eto1, ta 10vta cuoocmpebovial, mote To KAbe KoTIdOV Vo Tepaiie-
Ton and €51 avidvto Kot KaOe avidv va mepiBdiietonr and €51 Katidvta.
AV N «GLGCOPEVUEVT KATAGTOON £E0GQAAILEL TNV EAGYIOTN EvEPYELD
0TO GLOTNUA, ONAAdN TN péEYLoTn otabepdtnra.. Emopévmg, otis ovrinés
EVAGEIS Oev vILapyel ) Evvola Tov puopiov. O de ynukdc tomog, wy. NaCl,
delyvel TNV amAoVGTEPT OKEPALL OVOAOYIO KATIOVIMV KOl OVIOVI®MV GTOV
KPOGTAALO.

IXHMA 2.5 Eikovikij Trapouciacn Tou oXnuaTIoPoU oTepeol XAwploUXou vaTpiou
(koIvo emmTpaTrédio aAdTl) atré oTEPED VATPIO Kal aéPIo XAWPIO.
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e Agv gival amrapaitnTo va
OUUTTITITEI O apIBUGGS TWV NAE-
KTpoviwv TTou atroBAAAEl TO
£€va ATOPO PE TOV OPIBPG TwV
NAEKTPOViWYV TTOU TTPOCAQU-
Bdvel To dAANO dTopoO.

e Kavovag Twv oKTw: TO
dTopa €xouv TnVv Tdon va ou-
MTTANpWOoouV Tn oTIBAda 0OE-
VOUG TWV PE OKTW NAEKTPOVIO
(exT6G av gival n oTiBdada K
TIOU CUUTTANPWVETAI uE BUO),
WOTE VA ATTOKTAOOUV TN OO
€UyeVoUG agpiou.

e ETTeIdn OTIG IOVTIKEG EVW-
o€1g Ogv UTTAPXEI N €vvola TOU
Hopiou, yI ‘ autd OPICHEVES
(POPEG XPNOIUOTTOIEITAI O OPOG
TUTTIKF) MAda avTi TNG OXETIKAG
HOPIaKAG MAdag f TUTTIKO BA-
pOG avTi ToU poplakou Bd-
pougG.



Evépyeia

2ZXHMA 2.6 Txnuamiopdg kpuotdAou NaCl améd Na(s) kai Clz(g). MapatnproTe 6T
Ta 16vTa Na', TTou TTpokUTITouV e atroBoAf NAEKTPOVIWY, €XOUV HIKPOTEPO WEYEBOC
a6 Ta dtopa Na (apyupdXpwHES o@aipeg), vy Ta aviévia Cl° TTou TTpoKUTITOUV JE
TTPOCANWN NAEKTPOVIWY £XOUV peyaAuTepo péyeBog atd Ta dropa Cl (KITpIVOTTPACIVES
o@aipeg). ETriong pn exvdrte OTI 0 10vTIKOG deGPOG 0dnyei TO oUOTNPA O€ XaUNASTEPN
EVEPYEIQ, OTTWG TTAPACTATIKA TTAPOUCIAZETAl OTO OXMMA.

IXHMA 2.7 Amreikévion Tou KpuoTdAhou NaCl (cuptrayr) gop@r).To Teheutaio oxnua divel
N ewToYpa@IKr eikéva Tou NaCl, 6TTwg epgavieTal GToV JaKPOKOTHO.
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XOPOKTNPLOTIKA LOVTIKAV 1| ETEPOTOMKADV EVAGEMV

Ta Bacikd YopaKTNPIOTIKAE TOV IOVIIKOV EVOGEMV EIVAL:

1. Tovtikég evimaoelg elval katd mAsovotnto To 0EE1010 TOV HETAAA®Y, TO
VOPOEEIOIN TOV HETAAAMV KOl TOL AANLTOL.

2. XT1¢ 10VTIKEG N ETEPOTOMKESG EVAGELG OEV LITAPYOLVY UopLa. Zynpatile-
o KPOHOTOALOG TOV 0TIV Ol SOUIKEG Hovadeg ivat ta 1ovta (1oVTIKOS
KPOOTAALOG).

3. O1 vtikég evoelg £xovv vynAd onueia Méewg AMdy® TV 1oLPOV
duvapewv Coulomb, mov cuykpatovv ta 1Ovta Tovg GTOV KPOGTAALO.
IT.y. T0 Kowd addtt (YAwprovyo vatpro) retan mepinov otovg 800 °C.

4. Ot kpYvotarrol Tovg eivor okAnpol kot H0pavctot kot Oyt erotol Ko
OAKILOL, OIS givat 01 KPOGTOAAOL TOV HETAAAMV.

5. Xg avtifeon pe tovg KPLOTAALOLE TOV UETAM®OV (UETAAMKA KpPL-
OTOAMKA TAEYHATE), Ol LOVTIIKEG EVAOELS GE GTEPER KOTAoTAoN Elvar Ko-
Kot ay®yoi Tov NAeKTPLopoV. Opm, To TAYHOTO Kot TO VOOTIKG TOVG Ot-
aAdpaTa dyouv 10 NAEKTPIKO pevpa (PAEne oyfuata dimha Kot KAT®).

6. TToAAEG 10VTIKEG EVGELG Elvat EVSIAAVTEG GTO VEPO.

ZXHMA 2.8 Me ™&n o kpuaTalog NaCl «oTrdder», oTroTE Ta 16VTA KIVOUVTAI EAEUDE-

pa (KaAdG aywydg Tou nAEkTpIouoU).

Oporomohkog deopnog

Ag moapaxolovdncovpe ToOpa TG oYNUATICETAL O OLOIOTOAMKOG dECUOG.
Otav n mukn évoon dev meptlapfdavel HETOAMKO GTOLYELO, TO OTOLTOV-
pevo mocd evépyelog yio v eEorywyn nAektpoviov eivor moAd peyao,
KOl ETOUEVMG 0 OYNUOTIGUAOC 1OVTIKNG Evmong eivat paAdov advvatoc. To
KOAAVTEPO OV UTOopel va GLUPEL 0TI TEPMTAOGELS VTES efval Ta dTopo
Vo S10TNPNGOLY OLGLOCTIKA TO NAEKTPOVIA TOVG KO VO GLVAYOLV TOVTO-
YPOVO Lol GUUP®VIO «GUVISIOKTNGIOG» PeTAED TOVS, VO GYNUOTIGOVY On-
Aaodn| kowvd Cevydpilo nAekTpoviov.
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H didAuon Tou NaCl(s) o1o
vePO TTPOKAAEl dIdoTOCN GTOV
KPUOTAAAO, OTTOTE TA 16VTQ
KivouvTal eEAeUBepa (KOAOG
aywyoOg TOU NAEKTPIGHOU).

o HuimroAik6 deapd () oTikd
OMOIOTTOAIKO) €xOupE OTAV TO
KOIVO CeUYOG NAEKTPOVIWY
TTPoo®ePOEi ammd 10 éva PdVOo
dTopo.



»  Ortav 000 YeITovIKG ATouo. KOTEYOVY o Ko1voD €va, (evydpl nieKTpo-
Viwy, Ae 0TI GUVOEOVTOL LUEGM EVOS OUOIOTOAIKOD OETUOD.

To xowd avtd Cevydpt niextpovimv dev mepropileTon o€ Eva ATopo, aAld

amAdveTon oav Olytv, mepidilovtag kat ta dvo dtopa. Eivar dvvatdv

emiong To dtopo vo potpalovtal Teplocotepa amd dVo NAektpdvia. Kotd
oLVEmELD, o dtopa givat duvatd vo cuvdEovTot e omAd deopd (éva Kot
vo Cevyapt niektpoviov) N pe dmhd deoud (600 kowd Cevydplo nAe-

KTpovimv) 1 e Tpmhod deopd (tpia kowva Levydpia niexTpoviav).

»  Me opoiomodiko deouo, Omws VIOONAMDVEL Kal TO OVOUG, TOD, UTOPODY
va ovvoebodv arouo. tov idiov otoiyciov (oapétalia) i diapopetikmy
aroyeiov (ovviplwg ouétalia).

Mn Eexvaue 0T1, OTMOC OTNV TEPITTMOT LOVIIKOV EVDGEMY, OUOLOTOAL-

Kot decpol oynuatifovrol povo 0tav To GOGTNHA 0dNYEiTUL GE YaUNAOTE-

pn evepyelakn otdoun, ondte Exovpe otabepdtepn doun.

Ag dovue ToOpa TOG uTopovv va cuvdoebovy dHo dropa vdpoyodvov, Yo

Vo oynpeTicovy to poplo Tov vopoyovov. Kabe dropo vdpoyodvov apot-

Baio cuVEIGPEPEL TO POVASIKO HOVIPEG NAEKTPOVIO TTOV S10OETEL, e amo-

TEAEGLLOL TO CYNUATIGHO £VOG KOvoL (evyouvg niektpovioy, onladn evog

Cevyoug mov va avikel kot oto 0Vo dtopa. Kat’ avtd tov tpdmo ta dvo

AToUa aITOKTOVV JOT| EVYEVOVLS aEepiov.

H + H——> H:H

Me avarioyo TpOTO UTOPOVUE VO LEAETIICOVUE TO GYNUATIGUO TOVL Hopi-
ov oV vopoyrwpiov (HCI) amd éva dropo 1H kar éva dropo 17Cl Ta
dvo Gropa apoPaio cuvelseépovv to povipn (Hovaykd) NAEKTpOVIA
TOVG TTPOG GYNUATIOUO VOGS OUOLOTOAIKOV deopov. Kat’ avtd tov tpomo
T0 000 ATOWO OTOKTOVV OOUN EVYEVOVS aEePiov.

H- +.(:::|:—> H:(:::I: H-cl

Ot Topamave ToPacTACELS, TOL dEiYVOLV TV KATOVOUN T®V NAEKTPOVI-
@V 60£voug 6T0 HOP1o, KaOADS Kol TO GYNUATICUO TOV OLOLOTOAKAOV Og-
ouwv, ovopalovtol giextpoviakoi tomor. Me Pdon Tov MAEKTPOVIOKO
TOT0 TmapaTnpovue 0Tt oto poplo tov HCI Exovpe tpio un deopid (edyn
NAextpoviav (NAEKTPOVIQ OV dE GLUUUETEYOVV GTO GYNUOATIGHO SEGUMV)
Kot éval 0eGKO, TOV OHOOTOAMKO deGHd. O 0po10TOAKOS AVTOS dEGHAG
pmopet vo tapactadel Kot pe pio movAa.

210 onpeio avtd kAo eivar va kdvovue pio cOVIoun avopopd
oV €vvola NG NAEKTPapvNTIKOTNTOG. HAEKTPpapvnTIKOTHTO GTOLYEIOD
OVOUGLETAL 1] TAGH TOV ATOHOV GTOLYEIOD VA EAKEL NAEKTPOVIA, OTOY
OVTO GOUUETEYEL GTO CYHUATIGUO TOLVATOUIKDY COYKPOTHUATOV.

Av 10 dropa mov oynpatiCovy Tov OpolOTOMKO OeGpd givor 6-
potwa LETAED Tovg, dnwg m.Y. 610 HoOpto Tov Ha, tdte T0 K01V (ebyog nhe-
KTPOVIOV TOV OHOLOTOAKOV deoUOV EAKETOL €€ 1GOV A0 TOLG TLPTVES
TV 000 aTOU®V, OTOTE EYOLUE OUOLOLOPEPT KOTAVOUN TOL Kovoy (ev-
YOUG TV NAEKTPOVIOV HETOED TV dVO ATOU®V. TNV TEPITTOOT QTN
&yovue évo un wolko (un moAWUEYO) OUOLOTOIIKO OEGUO.
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O oxnpaTIou6G OUOIOTTOAIKOU
deapoU odnyei To cUCTNUAO O€
XOUNAOTEPN EVEPYEIA, OTTWG
@aiveTal OXNUATIKA OTNV TTE-
PITITWON TOU OXNUOTIGHOU TOU
popiou Tou udpoyovou. AvTi-
BeTa, yIa va dlaoTTacTEl £vag
OEONOG aTTAITEITAI EVEPYEIQ
(evépyela deapou). ‘000 pe-
YaAUTEPN €ival n EVEPYEIQ QU-
A, T6CO TTI0 1I0XUPOG €ival O
Oe0NOG.

® [eVIKWG Ta ATOPA APETAA-
AWV EVWVOVTOI JE OUOIOTTOAI-
KO dECNO.

o OI nAekTpOVIKOI TUTTOI TWV
Mopiwv pag deixvouv 6,11 Kal
0l poplakoi TUTTol (aTTd TToIa
dToua Kal PE TToIa avaAoyia
OUyKpoTEiTal To uépPIo), Kal
ETTITTAEOV TNV KATAVOUI) TWV
NAEKTPOViIWV 0BEVOUG Twv
ATOPWV.

o HAekTPapVNTIKOTNTA EVOG
aréuou gival n duvaun (tdon)
ME TNV OTTOIx TO ATOMO £AKEI
NAeKTPOVIQ HECT OTO POPIO
TWV EVWOEWV PE AAAa dTopa.
Na onueiwBei 6T, 600 N aro-
MIKF) aKTiVa PEILVETAI KAl O
APIBUOG TWV NAEKTPOViIWV
aBévoug augdvetal, T600 n
TIMNN TNG NAEKTPOPVNTIKOTATAG
au&avel.



Ag ovpPaivel Opmg To id10, dTaV Ta dTOU TOVL Hopiov etvat SLoPOPETIKA,
7.x. oto popto tov HCI. v nepintoon avtm 1o kowd (evyog Tmv nhe-
KTPOVI®V EAKETOL TEPIGGATEPO OO TO NAEKTPAPVNTIKOTEPO GTOMO, T.Y.
Cl. "Etot, égovpe avopoldpopen Kotavopu Tov Kowvov (edyovg Tov nie-
KTpoviov, He PHEYOADTEPO TOCOGTO TPOG TNV TAEVPE TOL NAEKTPAPVNTL-
kotepov (m.y. Cl). Tty mepintwon owt) o decpudg ovopdleton molikos
(roiwuévog) oporomolikés decuos. Eivor paloto mpopovég mwg 660
peyoldtepn etvor n d1popd NAEKTPAPYNTIKOTNTOG HETAED TOV ATOU®V,
0G0 O TOAMUEVOG EIVOL O OLLOTOTTOALKOG OEGUAC.

ZXHMA 2.9 O moAik6g opoioroAikdG Seapog (Uéoo) atroTeAei pia evBidueon KaTdoTa-
on PeTagu Tou pn TTOAIKoU (aploTepd) Kal Tou 10VTIKOU deopoU (8egid).

[Mopakdtom divovtor ot NAEKTPOVIKOL TOTOL TOV TOAVUTOUIKAOV HOPimYV,
vepo¥ (H20)xar appoviag (NHs), kafdg kot tov popiov pe molhomiong
OMOLOTTOALKOVG JEGHOVG, d10&EEid1ov Tov avOpaka (CO2) kot aldtov (N2).
No mapatnpioovpe 0Tt 68 OAES TIG TEPUTTAOCELS, TANV TG TEAELTOING, Ol
deopol etvan opotoroikoi moAwkoi. Eniong va onueiwcovpe 61t 0 dSurhdg
Ko TPUTAOG 000G cLYKpOTEiTaL ad dVo M Tpia Kowvd Cevyn nAektpovi-
OV, oaVTioTOLYOL.

-0: + 2H- —— H:0:
H

H
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e O1 KaBapd opOIOTTOAIKOI Kal
KaBapd 10vTIKOi deaoi gival
akpaieg TepImTwoelg. Oi Tre-
pI00OTEPOI OECHOI Eival evOId-
HUECOU XOPaKTrPA.

e H mOAwon evOG OUOIOTTOAI-
KoU &eapoU UTTOdNAWVEI TV
UTTapgn 10VTIKOU XapakThpa
OTOV OMOIOTTOAIKG OEOUO.

Mopiakd povTéAa opoIoTTo-
ANIKWV evwoswv

uo6pio HCI

Hu6pio NH3

uopio H20

uoplo CO»

ZXHMA 2.10 Zxnuartiki
ATTEIKOVION TNG OUOIOTTOAIKNG
évwong NHs.



XopuKTNPLGTIKA OLOLOTOAK®V 1] LOPLOKAV EVAOCEMY

1. Ot popokég eVAGELS APEPOVY EVIVTOCIOKA A0 TIG LOVTIKEG, £ivat
dNAad”| Srokpitd cvpmAéypoto atép@v (LOpLe) Kot Oyt EKTEVI] GLGCMLLOL-
topata (kpvotodrot). Exmdéov, ot elktikég duvapels peta&d tov popi-
oV glvar aoBevelg oe oyxéon pe avTég PETOED TOV 1OVIMV GTO KPUGTOAAL-
K6 mAéypa. I'U awtd o1 poplokés evoelg oynuatilovv HoAakd oteped te
YOUNAG onpeio TEemg, | VYPA HE YOUNAQ onueio Bpacpov, | aépla om-
pata. Yrapyovv BEPaia TEPITTOOELS OTIG OTOIEG TO. ATOUO GLVIEOVTOL
peta&d tovg kot oynuotilovv peyolopdpla, Omws givol 1o SpAvTL 1 O
ypapitng, Ta omoia yopoktnpiloviatl amd eEPeTIKT GKANPOHTNTO KOl TO-
A0 vymAd onueia TEewe.

2. OpolomoMkég evaoelg gival Katd 1o TAEIGTOV Ol EVOGELG HETAED OpLe-
TAAA@V, Y. 0EEa, 0EEIOI0 AUETAAA®Y KA.

3. X kabopn Katdotaon eivol Kakoi ay®yoi Tov NAEKTPIGUOY, EVO T
VIATIKA SLOADUOTO OPLIOUEV®V OLOLOTOMK®V EVOGEDV (TT.). 0EEwV) G-
YOLV TO NAEKTPIKO PEVLLAL.

MEPIOAIKOZ MINAKAX 61




2.4 H yhoooo ¢ ynpeiog — AprOpog oeiomonc-
I'pa@f yMUIKOV TOTOV Kol 160 Y®Y1) GTNV OVONO-
TOLOYIO TOV EVOGEMV

Ewayoy

H yAoooa g ynmuetog eivor n miovsiotepn yAwooa. ‘Exet va kdvetl pe
TOVAQYIOTOV OEKO EKOTOUUVPLO YVMOOTEG EVOGELS KOl 0 aplOudg avtdg
avéavetar paydaia. [Tepimov 600 000 véeg evidoelg TapackevdlovTol Ka-
Oe ypovo. Xkepbeite yio oOyKplon OTL N ayyAKY| YADOCGO dev EEMEPVA TIG
500 000 Aé&erg.

v apyn to ovopato dlvovtav Katd to mAgictov pe PBdon v
TPOEAELON N TIG OIOTNTEG TNG EVMONG, .. TO YPOMO. Mepikd an’ avtd
«OVTEXOLV» UEYPL GNUEPQ, TTY. OWOTTVELUA 1] dKkova PdpTe (SuvaTtd vepod,
70 VITpIKO 08D). Alyo apydtepa, pe v avénon tov aptfuod TV Evoce-
OV, EMKPATNOE TANPNG oVYYLOT, HEYPIS OTOV 6TIC apyES Tov 197 audva
0 omovdaioc ynukodc Berzelius édmoe Toug cuUPOAOHONE TOV YNMUIKOV
otolyeimv Kol AvolEe 1o SPOLO Yol TN GUGTNUOTIKY HEAETN TNG OVOLOTO-
Aoyiog.

21ig nuépeg pag n Aebvig ‘Evoon Oswpnrikng ko EQappocpé-
v Xnueiog (IUPAC) éxel em@opTioTel e 10 £pyo TNG EVOPUOVIONG TNG
debBvoig avtg «yAdooag», pe Béomion and Koupd o€ Kopd VEWV GL-
UTANPOUOTIKOV KAVOVOV TOV VoL KOAOTTTOUV TIG VEES eEEMEELS KOl £oVV
TOYKOGUL 10YV.

Xnuika coppoira, To ahpapntapt Tng ynpeiog

Ta ynukd copufolra eivar cuviopoypaieg tov ovopdtov tov 112 etot-
yelov. Ta copufolra avtd Tpoépyovral cuvHOWS omd To TPMTO 1 TO FVO
TPOTO YPAULOTO TOV OyYATKOV 1 TOV AATIVIKOD OVOLOTOG TOV GTOtYELOV.
Ta cOppora kot To OVOHOTO TOV GTOLYEI®V dIVOVTOL GTO TAPAPTNLLA,
OTOV TIVOKO, TV OYETIKMOV 0TOUIK®V Hol®dV (ATopK®V Bapdv).

Xnuikoi TOToL EVAOGEMY, TO AeEIAOYL0 TG YNNEiag

Ot ympukoi Tomot amotehovv ta GOUPOAN TV YNIKAOV evicewV. Ot ym-
pukot tomot drakpivoviot 6 S1apopa €101 ovAAOYQ LE TIG TANPOPOPIES
7OV O1VOLV Y1 TIG EVOGELS TG omoieg cupBoiilovv. Ot uopraroi tomot,
OV XPNCYOTOOVVTAL GLVNOMG TNV avOpYovn YNUEia, pag delyvouv:

1. amd mowa otoyeio amoteheitan n Evoon

2. Tov akpiPn aplfud TV aTOU®V GTO HOPLO TG EVOONG.

Noa onuelwbet 6tL n opyavikn ynueia tepthapPavet Tic EVOGELS TOV G-
Opaka mAnv Tov CO, CO,, H2CO3 kot avOpaxkikdv aAdTy.

Mo ™ ypaen ko TV ovopasio Twv HoploKdv TOHT®V gival amapaitn M
YVOOT TOV KUPLOTEP®V 1OVTIOV KOO Kot 1 ekpdbnon tov cvvnbéote-
poV aplBpadVv oEeldmong TV GToEIMV GTIS EVOGELS TOVS. AVTd exTife-
VIO OUEGMOC TUPUKATE:
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Berzelius (1779-1848)
2oundog yiaTpde. H aydrn
TOU YIa TIG QUOIKEG ETTIOTAUEG
TOV £0TPEWE TTPOG TNV IOTPIKA,
TO p6VO KATAAANAO TTEdio eKei-
vn TNV €TT0X1 YIa OTTOIOV €VOI-
apepOTaV va oTTouddoel Xn-
peia. MyavTiaio ATav 10 €peU-
VNTIKO TOU €PYO0. Z€ Ui ETTOXN
61T0U 01 dNUOCIEUTEIG ATAV
AlyoOTEG, auTdg dnuocicuoe
250 TrEPITTOU TTPWTOTUTTIA Ap-
Bpa, ektd6g améd BiRAia. Ava-
KAAUWE VEQ OTOIXEID Kal
TTPOCOIOPIOE NE OXOAACTIKO-
TNTA TIG OXETIKEG ATOMIKEG UA-
(e OAWV TWV TOTE YVWOTWV
oToixeiwv (43). Epnupe 1n
«XNUIKN aA@dpnTO», £1I04Y0-
VTAG TIG GUVTOUOYPO®IEG TWV
OTOIXEIWV, TTOU EKTOTE XPNOI-
poTroioUvTal oTn 1BV
YAWGCOQ TNG XNMEiag.



O1 10701 TOV 16VTMV KOl 01 OVORAGIES TOVG

Ta 16vTo ©¢ Voot eivar poptiopéva dropa, m.y. Na*, S, i poptiouéva
oLYKpoTApATO oTdpmy, T.x. NH4", SO4%. Avtd mov &xovv BeTd poptio
AéyovTor KaTiovta, VO ouTé oL £XOVV OpPVNTIKO POPTIo AEYOVTOL OVIO-
vta. Ot ovopaocieg Kot ot GLUPOAIGHOL TV KLPLOTEP®Y LOVOUTOUIKAOV
KO TOAVOTOHK®V 1OVTOV d{VOVTOL GTOVG TOPOKAT® TIVOKES:

Mivakag 2.3 OvopaTtoAoyia TwV KUPIOTEPWY PUOVOATOMIKWY 10VTWV

Cl"  yhwprodyo f yAwpidio 0% ofuyovovyo 1 o&eidio

Br  Bpoovyo 1 Bpouiolo s* Be100y0 1 GOLAPIOI0

I 10o100Y0 N 1Wdid10 N* al®Tovyo N viTpidlo
@Boprovyo N pHopidlo P> QOGPOPOVYO 1 POGPIGL0

H  vdpoyovovyo 1 vdpidio

Mivakag 2.4  OvopaToAoyia TwV KUPIOTEPWY TTOAUOTOUIKWV 16VTWY

NO3 virpikd CN’ xvdvio (kvavidro) HCO;3;  6&wo avBpokikd
CO3% avbpakikd | ClO,  vaepyropikd HPO,* 6&wo pmopopcd
S0, Beukd ClO;  ylopwd H,PO, d166&tvo pmcpopikd
o AvdAoya TToAuaTOMIKG 16VTQa
PO,> ewoeopikd | ClO,” ylwpubdeg MnO,  vrepuayyavikd e autd Tou Cl oxnuariouv 1o
Br, kai 10 |, TT.X. BrO3™ BpwpI-
OH" vdpo&eidio ClO™ vroylopiddeg Cr,0;% dypoukd KO 16v.
NH;" aupdvio HSO,  6&wvo Ogtco Cr0,* APOLLKO
AprOpog oEeidmong

O ap1Budc o&eidwong (A.O.) eivar pio cupfotikr Evvola mov emvondnke
YL VoL SIEVKOAVVEL, HETAED AAA®YV, TN YPOPT TOV YNIKOV TOTV.

» ApiBuog oleidwans vog otouov o€ pio OUoIOTOAIKY Evaan opiletal
TO POIVOUEVIKO QOPTIO OV o amoKTHOEL TO ATOUO, AV TO KOIVA (VYN
niektpovimv amodofodv ato NAEKTPopVNTIKOTEPO GTOMO. AVvtioTolya,
ap1Ouog oleidwong evog 10VTOS ae Wi, 10VTIKI Evwarn IVl TO TPayo-
TIKO POPTIO TOV 10VTOG.

Ot ovvnBéotepor apBuoi ofeidwong otoyeimv oe gvmoelg elvon avtol
OV AVOLYPAPOVTOL GTOV TOPUKAT® TIVOKOL:
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Mivakag 2.5 ZuvnBeig Tiuég A.O. OTOIXEIWV O€ EVWTEIG TOUG

Mérario Apétario
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, | -1(+1, +3, +5, +7)
Fe, Ni +2, +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

I"a tov vmoloyioud Tov aplBudy ofeidmong otoleimv 6e EVOCELS 0KO-
AovBoVLE TOVG TOPOKATM TPAKTIKOVG KOVOVEG:

1. Kabe otoryeio og ehevbepn katdotoomn £xel A.O. {60 pe To Pndév.

2. To H ot1g evooeig tov €xet A.O ioo pe +1, extdc amd TIc EVOGELS TOVL
ue ta pétaidra (vopidia) mov Eyet —1.

3. To F otig evdoeig tov €yel mévrote A.O ico pe —1.

4. To O o115 evwoelg tov &xel A.O 160 pe —2, ekt0g amd o vepoleidia
(mov &yovv v opdda -O-0O-), ota omoia £xetl —1, kot v évawon OF; (o-
Eeid1o Tov pbopiov), otny omoia £xet +2.

5. Ta aikaha, m.y. Na, K, &ovv mdvtote A.O. +1, Kot ot 0GAKOAKES Yoi-
e, m.y. Ba, Ca, &ovv mévtote A.O. +2 .

6. To alyePpkd dBpocpa Tov A.O dA®V TOV atOpmV oe pia Evoon -
vot 160 pe to undév.

7. To alyeBpkod abpoioua twv A.O SA®V TOV ATOU®V GE £V TOAVOTO-
piKd v givor i6o e o optio ToL 1OVTOC.

MMopaoerypa 2.4

Na vroroyioBobv ot apBpoi o&eidmong:
) Tov S 670 OguKod 0 (H2S04)

B) Tov P 610 pwc@opikd 16v (POLY).

AITANTHZH

a) Ot apiBpoi o&eidwong yio o H eivar +1 ko yu to O givan -2, dpa é-
YOVLLE:

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

B) ' To O 0 ap1Budc o&eidmong eivar —2, dpa. Egovue:
X+4(-2)=-3=>x=45

dnradn, o A.O. tov P 6t0 pmc@opikod 10v givar +5.
Egappoy

Na vroAioyicete Tovg apBpovs o&eidmong:

a) Tov ypouiov (Cr) oto dyypoukod kaio (K2Cr,07) kot
B) ov avBpaxka (C) oto avBpakikd 16v (CO3%).
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I'pa@n popLoK®OV TOTOV AVOPYAVOV YNUIKOV EVOCEMV

Kat’ apydg dexdpoote 6tL 1 avopyovn Evmon amoTteAeitol amd dvo uépn,
oV umopel va gtvat dtopa 1 WOVT. AV T0 TPOTO HEPOG, .Y A, Exel Oeti-
K6 apOuo o&eidmong +y, evd to devtepo TuNpa B €xet ap1Bpo o&eidmong
=, TOTE 0 HOPLOKOG TOTOG TG Everong sivar A By.

Na mtapatnpnoovpe ot

a. av Kdmolog deiktng eivan 1, tote awtdc mapaieinetar.

B. av 0 AOyog y:X amAomoleitol, TOTE TPONYELTAL ATAOTOINGT TPV Ao TN
YPOPN TOL HOPLoKoD THTTOV.

Hapdaoderypa 2.5

Na ypapohv 01 Hoplokol TUTOL TOV EVOGEMY TOL OTOTEAOVVTOL OTTO:
) Al kon SO,

B) Sn** kaw O%.

ATTANTHXH
a) Al2(SO4)s
B) Sn,04 — SNO,.

Epappoyi

Na ypa@odv o1 Hoplakoi TUTOL TMV EVOGEMY TOL OTOTEAOVVTOL OTTO:
o) Ca®" ko1 CO3>

B) Fe*" ka1 S%.

Ovopatoroyia avopyavev YNUIKAV EVOGEMY

H ymun yAdooa, T€A0g, OLOKANPMOVETAL LE TNV OVOUATOAOYIO TV EVO-
CEMV. X& YEVIKEG YPOUUES 1| OVOUATOAOYIO TOV EVAOGEMV OMOTEAEL GLV-
SVOGUO TV OVOUAT®V TV 600 tunudtov (A, B) g évoong. Na mopa-
mpnoovpe 6tt otnv EALGSa, oe avtiBeon pe 11g odnyieg g IUPAC, ot
evooelg dwpdlovion avtiBeta amd 41t ypdooviat. Aniadn, to de0TEPO
Tunpa TS Evoong dtefaletatl TpdTO Kot TO TPMTO TUNHO AVTNG OEVTEPO.
Ot kavoveg mov TopaTifevtol TUPUKAT® APOPOLY TNV OVOUAGia avdpya-
VOV EVOGEWV, He TNV Tpovmodeon 0Tt yvopilovpe 10 poplakd TOTO av-
TOV.

0. Ot evioelg Tov petédhov (M tov 1vtog NH4") pe molvotopkd ovidv
ovopalovtal Pe To OVOUO TOV avIOVTOG TPAOTO Kol TO GVOUN TOV UETOA-
Mov( NH4") petd. Emiong, ot evoelg Tov vdpoyodvon He TOAATOUIKE
aviovto ovopalovtal Pe To GVOUO TOL OVIOVTOS TPADTO Kot TN AEEN «0&0»
petd. I1.y.

K,CO3 avOpaxiko KAo

Caz(PO4)2  @wo@opikd acPéotio

NH4CIO; YAOPIKO OLUDOVIO

H,SO,4 Beukd 08

H3PO4 POOPOPIKO 0EL
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o Y0p@wva e TIG 00NYiEG TNG
IUPAC, atnv ovouartoAoyia
TWV AVOPYAVWYV EVWOEWV
TIPOTACCOETAI N OVOPATia TOU
TIPWTOU TUAMOTOG KA AKO-
AouBei n ovopaoia Tou delTE-
pou TuAuaTog, T1.X. SO3 Beio
TPI0&EIdIO.

o ESaipéoeig

HF  udpopBbopio
HCIl  udpoxAwplio
HBr udpofpwuio
Hl  udpoiwdio
H2S udpbBeio
HCN udpokudvio.



B. H ovopocio évoong petdAiov (1 NH4") pe apétodlo mpokdmtel omd
TO OVOUO TOV QPETAAAOV pe TNV KATAANET -00y0 1| -1d10 Ko akoAovBel To
6vopa Tov petédlov (R NH4Y). Na moparnpicovpe 611, av 10 pétailo
Exel TEPLOGOTEPOVG Ao Evav aplBlovg o&eldmong, 101 Péca o€ Tapév-
Oeon avaypaeeton pe Aatvikd apBud o apBuds oéelidmwong otov omoio
AVOQEPOLOOTE. T.X.

MgBr; Bpouovyo payviolo
FeS Belovyog cidnpog (I1)
Fe,03 o&eidro owdnpov (I1I)

v. H évoon evdc petdAlov pe 10 vopoteidio ovopaletor vopo&eidio tov
HeTdALOv. Y.

KOH vdpoteidio Tov kaiiov,
Al(OH)3 VOPo&eidio Tov apyidiov

3. Mepikég popég dvo ototyeia oynuatilovy TeplocoOTEPES Amd pio EVD-
oelg. [l ™ dudkpion aVTOV, GTIG TEPIMTMGELS OVTES, YPTCLLOTOLOVUE
ap1Ountikd Tpobépata, mwov delyvouy Tov aplfud aTOUMV TOL JEVTEPOV
otoyyeiov. IL.y.

CO  povo&eidio tov avOpaxa
CO; 0410&¢gidto Tov dvOpaka
N,0s5 mevto&eidto Tov aldTov
PCls  mevtayAmplovyog pmceopog

Egappoy

Alvetol 0 ToapoKdTo TiVOKOG:

NO; | ClO, | SO, | PO, |SZ|OH |CIT |O*

Na*
Cat
cu®*

Al Al(S

NH4

a. No cuUTANPOCETE TOV TIVOKO YPAPOVTAG 6€ KABE KeEVO TOV avVTioTOL-
X0 LOPLaKd TOTO, OGS OELYVEL TO TAPAIELY L.

B. No aplBunoete Kot vo oVOpAcETE TIG 63 eVvAOOELS TOVL TTivVaKa.

v. Almho amo kabe dvopo Ko ympic va PAETETE TOV TivaK VoL Ypaye-

TE TOV OWVTIGTOLYO TUTTO KOl GTN GLUVEXELN VoL EAEYEETE TOVG TOTTOVG e
TOVG AVTIGTOYOVG TOHTTOVS TOL TTIVOKOL.
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N'vwpideig oOTI...

Mia Trep1odegia oTov TTEPIOBIKS TTivaKa. .. ..

(epTveuopévo atro To TePIodIKG Baailelo Tou Atkins)

Kohdg opicate 610 mepodikd Pacileo. Tovtog 0 TOTOC Etvort TPAYHOTIKOS., OGO POVINGTIKOG KOL OV QOIVETOL.
Eivor to Paciielo tov ynuik®v otoiygiov. AT’ To 6TOYEI QVTA GTIAYVOVTIOL Ol TAAVITESG, Ol Bpdyot, Ta PUTA,
ta {da, kabeti mov pog mepPariet. Ko gpeig ot idiot ototyeia eipacte, ot eyképaroi pag cvvtiBevrotl and oTot-
yela, oKoun Ko ot amdyeLg Hag, pe Kamowa £vvola, eivor 1totnTeg TV otoyyeinv. Eipaote Aowdv kdtowkot 6To
id1o Paciielo, oto mePLOdIKO Pacilelo.

AploTtepd Hag, oTn YOPL TG dVONG, ATA®VETAL 0 opboydviog Touéas Ty aroryeiwy S. Edd Paciied-
0LV TaL OPACTIKA PETOAAN. AVTA TOV Ag cLVOVTAUE TOTE EAeVBEPO 0T EVOT, AOY® TNG EEAPETIKNG TOVG OpOL-
otikoTNTOog Kot 660 mpoympdpe mTpog ta voTia, T060 1 dpdon av&dvel. No mhpovpe yio TopadEy o TV ovTi-
dpaot TOVG He To vepd Xty apyn, ot Popeta dutikn Teployn tov Aibov (Li), to amotéleopa g Bpoyng eaive-
Tl aonpovto. H avtidpaon pe to vepo etvor novyn . To €6apog oryoPpalet, kot avadidel LGOAIIEG VIPOYOVO.
Axp1padg mapakdtm, oto vatpro (Na), to tomio adlalel. Edd n Bpoyr makevel pe tov 10mo. To £dapog koyAdlet
Ko Bpalel 6mote o KTumd pioe oTaryove, vepov. Xto kaio (K) ta mpdyupato yeipotepgbovy. Edd 1o £dapog oyt
pnévo povokdvet kot Bpalet, aAAG TIAVEL POTLO KOl KOIYETAL TO VOPOYOVO TOL EAEVOEPDVEL 1| AvTidOpaoT. AKOLA
mo votio, oTig meployég povPidiov (Rb) ko kaiciov (Cs) ta mpdyuata yivovior ekpnktikd .Ed®, kdOs otaydva
vepoL givarl Kot o fopPa mov crdel OGS TPOCKPOVGEL 6TO £60(p0G. TovTn 1 TEPLOYT| dEV EIVOL KOTOIKNGIUN,
otov Ppéyet.

2XHMA : H dpdion Tou vepou Sia-
QOoXIKd, aTT6 apIoTEPG TTPOG Ta BECIA
oto Aifio (Li ), Ndrpio ( Na ) kai KdAio
(K).

Opwg, n dpactikdTTa 0T TOV adrkalioy de onuaivel ott elvar dypnota. To vétpro yia mapaderypia, wov Bpi-
OKETOL € aPBovia 6T VO™ VIO LOPPN AAATOC, €Vl OVGIHMOEG GLGTOTIKO TOV VEVPIKOD GLGTIILOTOG KOL TOV
EYKEPAAOV oG, YOPIG avTd Oa NUAGTE GYPNGTEG LUNYAVEC.

Aimha oto aAKAA0 Kot 6ToV 1510 opBoydvio Topéa Bpickovtot ot aAkoikes yaies. Edd aviket to a-
oféotio (Ca), xopic avtd dev Ba vIpPxav 6TabEPH OIKOGOUNUATH GTIG GVYYPOVES KOWVMVIES, 0poy oroTeAET fo-
61KO GLGTATIKO TG OKOOOUIKNG, 7). pappapa. Ovte Ta LEAN Tov Loikod Paciieiov Oa eiyav ToTé avamTOEEL TaL
gmBetikd Tovg omAa ywpic avtod (ddvTia , xovAOdovTeg KAT.). Akpipdg mhvm Tov givar To payvioto (Mg), mov
amotelel T0 PoGIKO GVOTOTIKO TNG YAMPOPVAANG, Y®PIS LTV 0 KOGHOG O ey poy omonvikTikn EEpol avTi
TOV TTPAGIVOV TOPASEIGOL TG {mNg oV YvpilovLe.

Av dlocyicovpe TPog To APLoTEP T YEELPO UETAPaonG (LETATTMONG), PTAVOLLE OTN XOPO. TG AVOTOANGC,
10 08810 opboydvio Tuljua twv etotyciov P. ES® Bpicketor n mo e0Qopn TEPLoyr| TOL TEPLOSIKOL Paciieiov,
mov givar ot Tov avBpaka. O C dwokpiveton amd ) petpromddeld tov, gival KOAOBoAog 0TI GYEGELS TOV, OgV
glvatl ynAopOTNG, OTt®G a.¢ Tovpe To POOPLo. X1 ymuele, OmTmg TOALEG Popég Kot 6t {on, awtd aviapeiBetor. O
C pe ) petpro@pocivn Tov enéPfare Tov 00TO TOV MG PAGIAY TOV TEPLOOIKOD mivaka. Mnv Eeyvate OtL 0 Gv-
Opaxag amotelel 10 Pactkd cvotatikd TV 10 TEPinov ekaTOUILPIOY 0PYOVIKOV EVOcE®Y. ESD otV avotolt-
KN xdpa toe pétodho givar ToAd mo Npepa. o mapdderypa, o kaooitepog (Sn) yio xpovia. YPNGILOTOLOVVTOLY
GOV TPOGTATEVTIKY| ETKAAVYT TOV YOADBOIVOV COAVOV 61N Koveepomotia, TpoTov 0 KovTivog fOpelog yeito-
vag Tov, to apyidio (Al), avtikataotioel 1060 10 okeAeTO (010MNPO) OGO Kot TNV emdepuida (Kaooitepo) oyeddv
OAOV TOV CLCKELAGIDV TOTMV, KON Kl EKEIVOV TOL £ival TOGO dofp®mTIKA OG0 T AvVOPOKOLY O OVONVKTIKA..
O porvPBoéog (Ph), o Bopetog yeitovag ToL KAGGITEPOD, SIVVGE aKOUN UEYOADTEPT SLOPOUT HEGH GTNV 16TOPIa



YOPN OTN YNUIKN TOV adpavela. ATd Ty emoyr TG Popaiknig Avtokpotoplog Héypl GILEPQ Y PN CILOTOLEITOL Y10l
TN LETAYMYN TOL VEPOV, TTOL €ivar e&atpeTikd dtafpotikd vypd. BéPata o LéAVPOOG dev givar amorldvTs adpa-
VG, KL £T01, OTOV LUKPEG TOGOTNTES OLTOV EIGEADOVY GTOV aVOPAOTIVO EYKEQOAO, TPOKAAOVY OLOVONTIKT £E0L-
c0évnon.

Awooyilovtog ™ YpoUU TOV HETOALOEIO®MY OTAVOLLE GTNV KOPILH TG OVOTOAKNG XDPaG 6T0 Pacilelo
TV apetdAlov. ES® Bpiokovie opiopéves yvopieg adpateg aépleg Teployés, Onws to almto Kot 10 o&uydvo.
To o&uyovo eivan {wtikng onpaciag. To 1010 amapaitnto Yo ) Con eivon to almTo, yroti ot Tpwteives dopov-
vtor oo ovtd. Xapn 6’ avtd petaPifaletar n kKAnpovopkotnta, pésm tov DNA. ITwo kdtm dakpivovpe to
e®oeopo (P), mov amotelel cuoTaTiKod TV 06TMOV. O P mépa o™ awtd et pio £VIovn TpocmTIKOTNTA, TOV TOV
k00167 110iTEPO KATAAANLO VO amobNnKevEL EVEPYELD GTOVG 0PYaVIGHOVGS, VTTd Loper] ATP. Eva orovdaio ya-
paktnploTikd ¢ {ong eivar 6Tt dev TELEIDVEL AoTpomIoia, OAAG amatTel apyn EKTOMEN Kot TPOGEKTIKY d1d0eom
gvépyelag. Mia pukpn mocoTnTo eVEPYELNG €00, AAAN pia KEL, OYL Evag atevidtog KaTakAvouds. Eva fripa wo
de&1d ouvavtape to Bgio, Eva Kitpvo oteped, Tov amoteLel T fdon Yo TV Tapaywyn Tov Beukov o&fog. H ma-
poymyn Tov Beukol 0&€og, Tov EUTAEKETOL 1IGYVPA 6T Propmyovio MTacHaTOV, el xpnoomon el mg delktng
NG amOd0oNG TNG OKOVOUTaG o xopag. No Aowmdv pia mepiepyn cuppoyio: ot 0pyovIGHOL (e KOPLO GLGTATL-
K6 tov C, ¥pnoorolovv o&a, e KOPLo GLGTATIKO TO S, AGTE VO TOPAYOLY MITACUATO, LE KOPLO GLOTATIKO TO
P, yio va Tapdoyovy evEPYELD GE TPMTEIVES, TOV OTOIMV TO KVPLO GLGTATIKO ivarl To N.

Axp1pdg mo katm 1 meployn etvar SnAntnplacuévn pe o0 apoevikd (As). H dpaotikdtnta tov AS o
dNANNpiov TPOKVTTEL OO T GTEVH OLOLOTNTA TOV [E TO PMOGPAPO, 1) OTTOI0 TOV TAPEYEL T OLVATOTNTA VOL Ol
€1600€L G€ OVTIOPAGELG TTOVL LETEYEL O P €VD 01 AEMTEC SLOPOPEG TOV GUVMOLOTOLY GTNV aopVOLLLoT TOL pETAO-
MGpoV Tov KuTTdpov. To AS ¥pNGILOTOEITOL Y10 VO GKOTMVEL KAAOTPOOIPETOL, GE GUYKEKPIUEVO, PAPLLOKOL TTOV
KOTOTOAELOVV T1G AOUMEELS, Kol KOKOBOVLAQ, GTO ¥MLKA 0EPLO TTOV TPOGRAAAOVY TOL VEVPQ.

[T avatoAikd Bpiockovton ta adoyova To eBopro Eeympilet, etvor TOAD dpacTikd aéplo, TOV TOAD SVGKOAN
amobnkevetor €5 outiog TNG ELVKOAING TOV HETATPETEL T doYElN 6€ KOOKIVO. Eutuyég mavtme yeyovog eivar n
¥pNon Tov PHoPIoV MG TAPAYOVTO GKAPLVOTG TOV GHAATOL TV SOVTIAV KOl GUUPAAAEL GNULAVTIKA GT) GLVO-
Mk Bertioon g 0dovtikng vyeiag tav eBvav. To yAdplo, akptBdg votia, Bpicketal o peyain apbovia oto
Oolaoowvd vepd. Exel, aykaid pe 1o vatplo, amoterovv to exttpanélio aidtt. To yAdplo vdpyet dpdovo Kot
OTO GMLLO LG, 0 POAOG TOV , OTIMG Kot 0TS OAANCGGES, Eival KATMS TaNTIKOG. ATOTELEL TV EPMTIKY GHVIPOPO
ToV vaTpiov, Kot 0 pOrog Tov mepropiletal 67 avtd. QoT1dc0, GE aEPLN LOPPT| TO YAMPLO TOPOVGLALEL EVIOVEG
OHOLOTNTES [E TO POOPLO, pmopel va Bavatdoel Toco pikpoPia 660 kot avOpdTovs. AALA pUropel va evBoveton
Kol yio T Bovatoon TAnbuoudv e TEPIeeoTEPO avemaicdnTovg TpdTOVE: 01 YAWPAVOpaKkeg Kot ot YAwpopHo-
PavOpaKeS, TOV ¥PNOIUEVOVY GOV YUKTIKA VYPA 1) 6T agPOLOA , TPOKOAOVY TV TPV TOV 6LOVTOC.

210 T€A0G TOL KOGLOV, TNV ATt AVOTOAT, PpioKovTal To EVYEVI GEPL, TOV CPVOVVTOL EVTIOVO. TN (1)-
ik opdon Avth n EAAenyT SpAGTIKOTNTOG TO KAOIGTA XPTGULO, YTl LITOPOVY VOl dNLLLOVPYHGOLY adpavn -
TUOGPALPO OOV YPELCTEL.

AvApEso 6TV AVOTOMKT] KOl 6T SUTIKN XOPa EKTEIVETOL 1] YEQUPO HeTaBoong (LETATT®ONG) LeE TO
ororyeio d . Edd @aiveton n meproyn e€epsuvinke amnd avatordc mpog dvopdc. O yaikdc Bonnoe v avBpw-
TOTNTO VoL UYEL Ao TNV €moyn Tov AlBov Ko va 0dnynBel oy emoyn| tov petdArov. O YaAKdS avTéEyel 6T
SaPpmon yu” avtd Ko Exel aKOpa Kot onjpepa 600 PaCIKES YPNOELS: GTNV KOTOOKELT VOPOSOANVOV Kol GTN
vopopatokomio. (T idia erlocogio akolovBoldy o Gpyvpog Kal 0 YPVGOG, TOL YPTCULOTOLOVVTOL TTOAD Kapd
TOPO OG LETOAAN TOV EUTOPTOV, TNG SLOKOGUNONG KOt TG VOUGLATOKOTIOG, AOY® KLPIMG TG EAKVGTIKNG TOVG
EULPAVIONG, TNG OTAVIOTNTAG TOVG Kat TNG avOekTikdTTdG TOVg 6T d1GPpwon). AkorobOnGe 1 emoyn TOL GLoN-
POV TTOL 00N YNGE TOV KOGUO OTN Propnyavikr exovactacn. TEL0g, £XOVLE TO TITAVIO LE TIC IO1OTNTEG AKPPMOG
7oL ypetdleTon pio Kowvmvia 1 oroio ETIGETOL TNV VYNAN TEXVOAOYIN, DGTE VO KOTOKTIGEL TOVG OVPAVOVG
(kataokevn Swotnponioiwv). Eival éva pétodlho okAnpd kat avOektikd otn S1afpmotn, ®oT060 ELAPPO. ..

Koipdg dpmg givar vo ovpe Kot T vIGIOTIKN XDPO. TOV TEPLOGKOV VoK . Xta fOPELR TNG NTEPOTL-
KNG x®pog, 0nws nepinov n Iohavdia ota opeia g Evpdnng, Ppioketal pio Lovoyikr, 0TopoOVOUEVT TEPLO-
¥, T0 VOpoyovo (H). To vépoydvo mapd Ty amAdTnTd Tov £)el piot TANOMPIKY YNLKT GOUTEPIPOPE. KAl ETTL-
A L0V gival TO o APHOVO 6TOYELD 6TO GOUTOY, TO KOVGLUO TOV AGTPOV.

H oteviy Notia Nfjoog, ot avoikTd, omoTeLEl TO TOPAPTNILA TOL TIVOKO, E0M KATOIKOVY Ta oTotygia T,
ot AavOavideg ot Bopeta Awpida Kot ot aktvideg ot votia. Edd 1 meployn elvar ava&lomointm. Ymapyovv Al-
YEG MEPLOYES TOL BacIAEion 01 0moieg PEYPL OTIYUNG d€ YPNoIevovY o€ Tirmote (dev Eyovv a&lomombel ovte amd
™ evon 00T oo T Propnyovia). Yrapyoov 6vo factkoi Adyor yi” avtd. O évag givor 6T1 To oToKEl0 VITAPYEL
GTOV TAOVITY oG 0€ TOAD Likpég mocotntee. T Tapdderypo gépvovpe to epdykio (Fr). Exet extiunfei 6t
OTLOOONTTOTE GTLYUN GE OAOKAN PN TN YN VILAPYOVV PoVo dekaentd mepimov dtopa Fr. To 1610 ondvia elvan OAa
T VEEPOVPAVIC, oTolxela. O devTEPOG AdYOG etvan 1 padievépyeta. OAa ta otoyyeia mépa an” to fiopovbio eivar
padievepyd . Kab” 6lo To PnKog TV VOTI®OV OKTMV VTAPYOVY VEKPOKEPUAES e GTOVPMTH KOKaAL . Edd axdun
KO TO EVOLOQEPOV TOV YNUIKOV apyilel Vo KAUTTETOL KOL 1) ETLPVANKTIKOTNTO KOTAGTEAAEL TNV TEPLEPYELML.



AVOKEQUAUIMOT

1.

Zopeove pe tov Bohr to dropo amoteleitor and tov mupnva (etikd TpoTovia Kot
0VOETEPA VETPOVLE) KOL YOP® amd TOV TUPNVO. 6€ KAOOPIoUEVES KUKAKEG TPOYIEG

TEPIGTPEPOVTAL TOL NAEKTPOVLD (TAOVNTIKO OTOHIKO HOVTELO).

Ta niextpovia evog atopov Kotovépovior o€ otifades. O péytotog apOuog nie-
Ktpovimv mov punopet vo mépetl kobepio and Tig T€60ePIs TPDOTEG GTIRAOEG glvon 2n°,

OOV 11 0 KVPLOG KPavTiKOS aptOpds.

210 o¥yypovo meptodikd mivaka to ototryeia KorotdosovTal pe PAon Tov atopkd
ToVG apud. ZOUPOVA LE TO GVYYPOVO TEPLOSIKO VOO 01 I3IOTNTES TOV GTOLXEIOV

glvat TEPLOSIKT GLUVAPTNGT) TOL ATOUIKOD TOVG ALPLOLLOV.

Ot op1ovtieg oepég Tov mivako ovopdlovtor meplodotl Kot KaTd PUNRKOG oVTOV V-
nhpyel foduoio petaforn TV 10THTOV TOV 6ToYXEI®V. Ol KATAKOPVPEG GTNAES
Tov mivaka ovopdovtal opuadeg Kot KataAappavovtot oamd otolyeio tUe avaloyes 1-

Stotes.

H ymuum ovumepipopd tov otoyeiov kabopiletor amd v NAEKTPOVIOKN SOUN

TV atdumv T0Vg (MAeKTpoVia TG EOTEPIKNAC OTIBASNC) KoL TNV GTOUIKT KTV,

Ta 600 KupLOTEPA €10 YNUKOV SEGUDV €IvaL O 1OVTIKOG 1} ETEPOTOMKAG SEGHOG,
mov dnuiovpyeitor pe amoPorr) Kot TPOCANYT NAEKTPOVI®MV, Kol O OUOLOTOAMKOG

dec oG, mTov dnpovpyeiton pe apoPaio GUVEIGQOPE NAEKTPOVIDV.

O opotomoMkdg deGUOS TOV OVATTOGOETOL HETAED ATOU®V HE SLOPOPETIKY MAE-

KTpopvNTIKOTNTO, OVOUALETOL TOMKAOG OLLOLOTOAKOG deGLLAC.

I ypaen kot v ovopacia Tov ynuikedv evoceny Ba tpénet va yvopilovpe

TOVG GUUPOMGHOVG, TIG OVOUAGIEG KOL TO POPTIO. TOV 1OVIMV.

Qg apbpoc o&eidwong (A.O.) evoc atdpov og pio opotomorkn Evmon opiletatl To
QOWOLEVIKO (popTio oL o AmoKTNoEL TO ATOHO av T Kowd Cevyn nAekTpoviov
amodofovv 610 NAEKTPaPVNTIKOTEPO ATopo. Avtictowya, A.O. gvdg 1dvTog, o€ Lo

oVTIKN évoon gival To Tpayuatikd eoptio Tov 10VToG.

AéCearg Kheowa

dropo ANHIKOG deoUOG

TUPNVOG NAEKTPOVIO EEDOTEPIKNG OTIPASOG
TPWTOVIO OTOMKN aKTivaL

VETPOVIO LOVTIKOG 1 ETEPOTOMKOG OEGUOG
niextpdvio LOVTIKOG KPUGTOAAOG

oTdda OUOL0TOAKAG dEGUOG

KOp1og KPavTikds aptOpude NAEKTPOVIOKOG TUTOG
TEPLOSIKAG VOO NAEKTPOPVITIKOTITOL

OTOKOG ap1Opdg TOAMKOG OPOIOTOMKOG SEGHOG
nepiodog appdg o&eidmong (A.O)
opadaL

eEmtepikn oTifdda
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Epotmiosis - Acknoeig - Hpofiquata

Epomoeg Eravainync

10
1

12
13

T ovopdleton niektpoviakn otiada; Tlog petapdiietor n evépyela Twv
NAEKTPOVIOKOV GTIRUS®V;

[dg cvpPorilovtot ot nAektpoviakés oTiPddec Kot G€ Tolo TN Tov KOpL-
ov kBavtikov apdpov (N) aviiotoyel  kabepio and avtéc;

[Tolog etvan 0 péyiotog apBuds niextpoviov o kKaOe niektpoviakn oTifd-
da; TTotog tOmog Tpocdiopilet Tov aptbpd avto;

Tt woydel yio Tov apBpd Tov niektpoviov g eEnteptkig oTiPddag Kot Tt
vy Tov aplOpd TV NAEKTPOVIOV TNG TANGLEGTEPNG TPOG TNV eEMTEPIKN
oTfada;

Noa dtatvndoete 10 cOYYPOVO TEPLOIKO VOLLO.

T1 eivan 1 mepiodog otov mepodikd mivaka; [1ocec meplddovg Exovpe 6To
oLYYPOVO TEPLOJIKO TTiIVaKa,

INa 7o otoyyeio kdhio (K), mov Bpicketar oty 4" mepiodo tov meplodikon
TVOKQ, TL TANPOPOPI0 EYOVLLE;

Tt eivor 1 opdda otov meplodikd mivaka, [1oceg opdadeg Exovpe 6to GVY-
XPOVO TEPLOJIKO TTIVAKOL,

[Mo oo Aoyo Ta oTotKEln EvdvovTol peta&h Tovg;
[Tote éva otoryeio pmopet va oynuoticet 10viikd deood;

Na meprypdyete tpio. SIQOPETIKA YOPOKTNPIOTIKA HETAED TMV 10VIIKOV
KOL TOV OLOIOTOAIKMV EVOGEMV.

T ovoudleton nAekTpopvnTIKOTITO EVOC GTOLYEIOV;

No ddoete peptkohs KAVOVES LLE TOVG OTOI0VE UTOPOVLLE VO VTTOAOYIGOVLLE
Tov aplfpd o&eidmwong evdg otoryeiov og pio yMKn Evoon.

Aockioeig - Hpofpata

Hiextpoviakij doun twv atouwmv
'Eva amio povtéio yia to drouo

14 Towec and Tig mopakdto Tpotdoeg sivar AdOog;

a) Hiextpovia g idtag otifddag xovv tnv 1610 evépyela.

B) H otifdda L pmopet va nepiéyet 10 niextpovia.

v) H e€otepucn otPdda (extog g K) mepiéyet to modd 8 niektpovia.

8) H otipada O mepiéyel ya o yvootd uéypt onuepo otoryeia, faost tov
tomov 2n?, 50 niektpoévia.

15 No cvpminpdoete tic napukdto Tpotdoerc:
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16

a) To dropo amoteleitonl omd ToV TUPNHVA, TOL TEPLEYEL TO.

OETIKGL vovvvvee v, KOLTO «oeennnns veTpovio.
B) IMpw amd Tov ......... KIVOUVTOL GE ......... TPOYLES TOL
Ioteg amd T1g TOpaKAT® TPOTAGELS £ival AGBOC;

o) H otiéda K avriotoyei oe n = 1.

B) H otifdda N avtiotoyei og n = 2.

v) H otipdda L mepiéyet to modd 8 nhektpdvia.
) T tig otiPddec K xan L 1oyvel Ex<E,.

17 Na ovpminpdoete tov mivoka:
YTIBAAEX
P n € K L M N
24
12 Mg
39
1o K
35
5 Cl
Mg**
K+
CI
18 To ATOUO TOV PMOGPOPOL £XEL 5 NAEKTPOVIO 0TIV £EOTEPIKT| TOL GTIASA,
N omnoia givar M. ITotog gival o atoptkog aptipds Tov POcPopov;
Ieprooixogs Iivarxag
19 T 10 oroyeio (Al), mov Ppioketar oty A opdda Tov TEPLOSIKOD Tivo:-
K, TLTATPOPOPIa EYOVLLE;
20 No GUUTANPDOGCETE TIG TOPUKAT®O TPOTACELS:
o) "Eva otoryeio mov Bpioketar oty 5" mepiodo £xel to nhektpdvid tov ko-
TOVEUNUEVA GE ... ........ .
B) "Eva ototygio mov Bpioketan otnv VIIA opddo mepiéyet ... ......... oV
......... oTipdoa.
21 T 1o dropo tov vatpiov (Na) Siveton o atopkdg Tov apdude: Z = 11.

e Tt pHolalet Kot 6€ Tt S1aPEPEL TO 1OV TOV VATPIOL 0Td TO GTOUO TOL TPON-
YoUpEVOD TOV €uYeVODS aepiov kol amd To 1OV Tov enOUEVOD TOV GTOoKElOV
GTOV TTEPLOOIKO TIVOKOL;

e Moo, OpAda Kol G€ TTol TEPI0S0 TOL TEPLOSIKOD TIVOKO OVIKEL TO KoOE-
va oo T TOPOTAvVe Tpio oTotyEla;
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22 No copmnphoete TIC TOPAKAT® TPOTAGELS:

o) Xto cOyypovo mepLodikd mivake To ototyeio eival tomobetnuéve KoTd av-

B) O11810TNTEC TOV OTOYEI®V EVOL vovvvens oee. TOV vvvnnns apBpov tovg.
v) To yropo (Cl) kou o Bpopo (Br) éxovv mapodpoteg peboddovg mapa-
OKEVNG KO TOPOUOIEG YNMIKEG WOLOTNTEG KOl OVIIKOVY GTNV..........
............ TOV TTEPLOSIKOV TIVOKOL.
8) To vatpro (Na) xat to apyido (Al) Exovv Ta nhexkTpdvid TOVC KOTOVEUN-
péva oTov 1610 aplpd STIPAS®MY KOl OVIKOUV GTNV wevvrvvver vreennnn. TOV
TEPLOOTKOV TTIVOKAL.

23 "Eyovpe avogpépet 6Tt ototyeio mov Bpickovron oty idia opdda Tov mepto-

S1KoV TVOKa TOPOLGLALOVY AVAAOYEG QUGIKEG LOLOTNTEG.

H VIA opdda tov meprodikov mivaxo mepiéyel Katd ceipd To. oTotyeio:
0O(Z=8), S(Z=16), Se(Z=34), Te(Z=52) ka1 Po (Z=84). Na cvuminphosete
TOV TOPOKATO TIVOKOL:

mokvotTo /g cm™®  otoyyeio atopkn} aktiva/A  oTotysio
2,07 1,04
6,25 1,43
1,4310° 0,73 0
94 Po 1,17
4,81 1,67

24 "Eyovpe avogépet 61t ototyeio mov Bpickovron oty idia opdda Tov mEpo-
S0V mivoko Tapovstalovy avAAOYEG PUOTKES 1O10TNTES.

H opdda tov guyevav agpiov mepiéyel katd oeipd to otoryeio: He (Z=2),
Ne (Z=10), Ar (Z=18), Kr (Z=36), Xe (Z=54), Rn (Z=86).

No GUUTANPOCETE TOV TAPUKAT® TIVOKOL:

onueio Ppaocpod/ K otoyeio | mokvotnra/gL?  otoyeio
120 0,90
27,1 1,78
4,2 0,18 He
87,3 5,90
211 Rn 9,73
165 3,75
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25 No copminphoste Tov mivaka:

Hlektpoviaxn Aoun oe
Xtoyyeio 2Tifadeg Ouada | ITepiodog

K L M | N )

H 1 - - - -

Ca 2 8 8 | 2 -

Br 2 8 18 - VIIA

) 2 - - - VIA 2

Na 2 8 - - 1A

26 No ddoete 500 mopadeiypata otoyeiov yo kabepio amd TIC TAPAKATO
OLLAOEG TOV TEPLOdKOD TTVaKAL:
o) aAkéAlo  B) olkaMkéG yaieg  y) adloyove  8) guyevn agpia.

* 27 Noa ta&vounocete ta mopaKdT® ototyeio o€ opddeg, 6mov Ta ototyeio Ba
napovctdlovy mapdpoteg ynukeg widtnteg K (Z=19), F (Z=9), P (Z=15),
Na (Z=11), Cl (Z=17) xou N (Z=7).

28 No GUUTANPDOGETE TNV TPOTACN:
Ta otoryeio Tov TEPLOdIKOD TivaKa TOL PpioKovTal KATO UNKOG LG OpL-
CovTiag oelpdc TOv amoTeEAOVV Uid ... ... ... VTOV KO EYOVV:
o) Tig 1d1eg 1610TNTEG
B) tov {610 ap1Bpd niektpoviov oty e€wtepixn otifddo
Y) 1oV 1810 ap1Oud NAEKTPOVIOKOY GTIRAdWY
d) Tov id10 atopkd apdud
€) tov id10 padikd aplopd
No emré€ete T cOGTH andvinon.

29 No copmnpdoete ™V TPOTOO:
Ta otoryeio Tov TEPLOSIKOL Tivako OV BPICKOVTOL KOTG UAKOG TNG 010G
KOTOKOPLONG GTAANG TOL AmOTELOVY il ... ... ... aLToV Kot £X0LV:
() TOPOUOLEG 1010TNTES
B) mapamdncio aTopKo apopuod
) ToV {810 ap1Bud NAEKTPOVIOK®V 6TIBEdOV
8) tnv 1010 aTopIKY oKTive
No emré€ete T 6OGTH andvTnom.

* 30 Mow oné o otoyeia A, B, I', A kot E pe avtiototyovg atoptkods aptd-
povg 16, 12, 8, 20 kot 38 £yovv mapdotes 10T TES;
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* 31

32

33

34

35

36

To payviowo ( Mg ) Bpioketon otnv 3" mepiodo tov meptodikod mivoka,
v 10 16V oo Mg éyet Sopn evyevoic aepiov. Me Béon avtd to dedo-
HEVOL TPOKVTTEL Y10L TO LOLyVIGLO OTL:

a) éyet atouko apdud 8 kot Ppicketan oty VIA oudda

B) &xer atopkd ap1Buo 12 kar Bpicketon oty IVA opdda

) €xel atopkd apBpod 16 ko Bpicketar oty VIA opdda

) &xer atopkd ap1Bud 12 kot Ppioketan oty A opdda

Av 10 16via A* kaw BY éyovv tov 1810 aptdpd niektpovimv pe o gvyevéc
aéplo Ar (Z=18):

i) va Bpeite Toug atopkovg apldpoig Tawv ototyeinv A kot B.

il) Ta otoryeia A kot B Bpickovrat:

o) otV 010 TEPTI0d0 Kol GE SLOUPOPETIKT OUASAL

B) oV 1610 opdada Kot 6€ SLOPOPETIKY TEPL0J0

v) 6€ S10QOPETIKN OUAdO Kal 6€ SUPOPETIKT TEPI0d0

) otV 1610 opdda Kot oty id1a TEPiodo

No emAééete T cwOTH aTdvIno.

No ypéyete 10 ovporo Tov kotdvtog X2* kar tov avidvrog ¥ mov va
£xovv Tov 1810 apOud niektpoviov e to guyevég agpto Ne (Z=10). Aivo-
vtal 10, GVPoAn TV 18 TPOTOV GTOLYEI®Y KOTA GEPA 0LEAVOIEVOL OITO-
uwkov apbpov: H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, Cl,
Ar.

ITowog givan 0 atopukdg apdudc tov otoryeiov mov Ppicketon oty 3" nepi-
000 TOV TEPLOJKOL mivaka Kot oty VA opdda;

[Totog eivar 0 atopikdc apBudg Tov oTotKEIOL TOV PpioKeTar:
a) otnv 2" mepiodo kot oty VIA opdda
B) otnv 3" tepiodo kot oty VIA opdda tov meptodikon mivako

Ta otoyeio mov €yovv e&mtepikn otifdda v N o€ mowa wepiodo ovi-
KOLV;

a) oty 5" B) oty 2"

y) oty 4" d) oty 7"

37 Ta otoygia mov &govv oV eETEPIKT TOVG OTASE Tpiot NAEKTPOVIO OE
TOL0L A0 TIG TOPOUKATM OHAOES TOV TEPLOSIKOV TIVOKO CLVI)KOLV;
a) otnv VA B) otnv IIB
v) oy A d) omv VIIA

Xnuikoi Asouoi

38 Na cvpmnphoete Ti¢ TopaKAT® TPOTAGELS:
o) Ta guyevi aépla £xovv oty e£OTEPIKY TOLG OTIAdA ... ... NAEKTPOVIQ
€KTOG OO TO ... ... OV EXELGTNV .evven e otdda ...... NAEKTPOVLOL.



39

40

41

*42

43

* 44

45

B) To yrwpio ( Cl ), mov givar otorgeio g VIIA ouddog tov meplodikond
mivako, ExEl 0NV EEMTEPIKN TOV ..wvvvrnr unen. NAEKTPOVIOL KON ......... n
GUVEIGPEPEL «vvenennne. MOOTE VO OMOKTIGEL SOUT ......... aepiov.

v) To vétpio (Na), mov givon otoryeio g IA ouddog tov meplodikon miva-
Ko, pe doun miektpoviov (2,8,1), yio vo amoktioel dopn ... ...... aepiov,
......... éva nAekTpoVIo.

8) H atopukn axtiva kabopilel 1o ......... TOV vuvvnnns .

No e&nynoete yoti dev Tpémel vo ypnoyLomoteital n évvolo Tov popiov
otV mepintoon tov CaCl, (yAwprovyo acBéotio). Ti axpPmdg pag deiyvet
0 YMUKOS TOTOG GTIG LOVTIKEG EVAGELS;

[Mow givar n drapopd Peta&h TOV OHOOTOAKOD JEGHOD OV GynpatileTon
peta&hd atou®V To 1010V 6ToXEIOL Kol HETAED ATOUWOV SLOPOPETIKMY GTOL-
yelov, No o1TIoA0YNCETE TNV OTEVTINGCT GOG.

Atvovton o ototyeion A ko B. To otoryeio A avikel oty HHA opdda kot
oty 4" mepiodo, evd 1o otorgeio B avikel oty VIIA opddo kot otny 3"
nepiodo tov mepodikov mivaka. Na eénynoete Tt €idovg deopd pmopodv va
oynpaticovv Ta mapamdve otoyyeia. ITotog eivor o poplokdg TOmog g €-
voong mov Ba oynuaticovv; Tt deiyvel o TOmOG 0TS,

Atvovton ta otoryeio I' ko A. To otoryeio I' aviker oty IA opdda Kot
omv 1" nepiodo, evd 10 otoryeio A avikel oty VIIA oudda kot otn 2"
mEPi0d0 TOL TEPLOOIKOV TivaKa. No eEnynoete Tt €idovg deopd pmopoHv vo
oynpaticovv ta mapandve otoyyeio. Ilowog eivar o poplokdg Tomog g €-
voong mov Ba oynuoticovy; Tt delyvetl o Tomog awTdG;

No teprypyete Tov TpOTO GYNUATIGHOD TMOV LOVIIKOV EVOGEDV LETOED:
) Tov kakiov (1K) kot Tov phopiov (gF).

B) tov payvnoiov (12,Mg) kot tov Bgiov (16S).

v) Tov acPeotiov (2Ca) kot tov vépoydvov (1 H).

No ypayete TOLG NAEKTPOVIOKOVG TUTOVS TMV OUOIOTOAMKADV EVHOGEMV:
o) TpryAopovyog emoeopoc: PCls, B) pebdvio: CHy, ) yAopoedpuio:
CHCl;. Ot atopkoi apiBuoi tov otorgeiov P, Cl, C, H givan avtictorya:
15,17, 6, 1.

H évwon NaCl (yAwprovyo vatplo) ivar Evoon opolomoAk 1 ETEPOTOAL-

o) Bpicketon o€ cuvndicuéveg cuVONKeg o€ 0TEPEN KATAGTOOT

B) oymuartiletar pe petapopd niektpoviov omd to, dropa Tov yAmpiov ot
dTopa Tov vaTpiov

v) omoteAgiTonl 0o popila Tov To Kabéva £xel 300 AvOIO10VE TOAOVG

8) Amoteheital amd popla wov to Kabiva £xel 8O0 GUOLOVE TOLOVG

€) oynuotiCetol pe HeTaPopd NAeKTPOVioVY amd Ta. GTOUN TOV VOTPIov 6To
dropo Tov YAwpiov
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49

No emAéEete T 6OGTH AmdvInon.

270, KEVA TOL TOPUKATO TIVOKO VO CUUTANPAOGCETE:

a) To ypaupa O, av 1 évoon mov oynuatiCovy ta avtictoryo ototyeia ivor
OLLOLOTTOALKT),

B) to ypapua E av n avtictoryn évoon givat TEpOTOMKN Kot

v) to yphppa X ov ta avtiotoryo ototyeio 68 oynuatilovy ynuk Eveon).

17Cl 169 20Ca

1H

11Na

6C

10Ne

Noa ypayete eniong 6to KAOe KEVO TOV TOTO TNG YNUIKNG EVEOONS TOL Y-
patifeton.

Na weprypayete Toug deopo0g (Sivovtog Kot Tov NAEKTPoVIaKd THT0) 6T
puépto tov abaviov, mov Exet ynukd tomo C,oHg. Alvetar 61t Tar dTopa Tov
dvBpaka 6To POPLO AVTO EVAOVOVTOL HETAED TOVG PE VOV AAO OLLOTOTOAL-
K6 deopo. I1dca €101 OHOLOTOMK®Y JEGUMV OlOKPIVETE GTO HOPLO TOV
C,Hg; No texunpudoete v andvrnon cag.. Aivovtat ot atopkoi apdpoi:
IMo tov dvBpaxo Z = 6 kot yuo. 1o vépoydvo Z = 1.

Na yoapaxtnpioete pe X T1g TPOTACELS TOV €ivol GOOTEG Kol e A avTég
oL €tvot AavOAGLEVES, KOl VO, OUTIOAOYNGETE TIG OTAVTICELS GOG.

o) To Na pe doun (2,8,1) amofdidet mo gvkora niektpovia omd 611 10 K
ue dopn (2,8,8,1).

B) To F ue doun (2,7) mpociaufdver mo evkoria niektpovia omd o1t to Cl
ue dopn (2,8,7).

v) To Ca pe doun (2,8,8,2) dnovpyet 1o id10 edKOA YNUIKES EVOOELS O-
nog ko to Kr (2,8,18,8) ue éva tpito otoryeio m.y. 1o Cl mov £xet doun
(2,8,7).

8) To Na ue doun (2,8,1) &xer peyardepn atoukn aktiva omd to Al pe
doun (2,8,3).

€) To Ca pe dopun (2,8,8,2) éxet peyakdtepn atopkn axtiva omd to Mg pe
doun (2,8,2).

Atvovtal ot atopukoi apBuoi tov avbpoxoe (C): Z=6 ka1 tov vépoydvov
(H): z=1.

Ta Vo avtd otoyeio oyNUOTiOVY TPELG OLOIOTOAIKES EVIGELS, TNV A UE
tono C,Hy, ™ B pe tomo CoH,, kou ) I' pe tomo CyH,,. Av givor yvooto
OTL M éveon A €xetl €va omAd OLOLOTOAKO deopd HETAED TOV OTOUMV TOV
avBpaxa, 1 évoon B éxel éva Sumhd opotomorikd decpd peta&d tov oto-
Hov Tov avOpaka kot 1 Evaon I éxet éva tpumtAd opolomOAIKO dEGUO LETO-
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&V TV atopmV Tov AvOpoKa, Vo SMCETE TOLG NAEKTPOVIKOVS TUTOVG TMV
evooemv A, B kot I' meprypdpovtag tov Tpdmo dnpovpyiog TV SEGUOV.
[Toca kot mota €161 decpumv vdpyovy otig evioelg A, B kot I

50 Na eEnynoete Yo pio 10VTIKY Eveon ol and TIS TOPUKATO TPOTAGELS
glvat cootn:
a) H évvota tov popiov ekppdlel v évoon avti.
B) Ackobvtal peta&d TV aTOU®Y SUVALEIG NAEKTPOUOYVITIKNG QUGG
v) Oleg o1 10VTIKEG EVADGELS ElvaL AEPLE COUOTOL.
8) Xt KPLOTOAMKA TAEYHOTE TOVG VITAPYOLY 1OVTA AVTIOETO POPTIGUEV..

* 51 Noa kotatdéete to TopaKdT® HOPLOL GE OHOIOTOAKE TOMKE KO OLOIOTO-
Akd un modwkd: o) HCI - B) N,  y) NH; 6) Cl,
No 0LTIOAOYNCETE TIC OMOVINGELS GOC.

52 Mot and tovg mapukdte Seopodc Ppickoval 6To HOPIO TOL OEVYOVOL;
I'o to 0&uyovo: Z=8.
01) SUTAOG OUOTOTTOAKOG OEGIOG
B) tpuThdg opo10TOAKAOG SEGHOG N TOAKAG
) SASC OHOLOTOALKOC U TOAKOG OEGIOG
) 1ovTIKOG
€) dev oynuatiCetal deopdg, yoti eival LovooTopKd oTotyElo.

Ap1Buog Oéeiowans - I'papn Xnuikwv Torwy - Ovouatoio-
yio

53 No copumnpdoete TIc ToPAKETOD TPOTAUGELS:

a) O apbuog ofeidmong sivon Evag aplBudg mov deiyvel 1o......... @opTio
EVOG ..ennn. N TO POVOLEVIKO .......... EVOG .uvnn GE POl vevveees eeeeans

B) Kébe otoryeio og ehedbepn ......... £xet apBuo o&eidwong oo pe ...... .
v) To alyepikd GOPOIGUOL TOV vovvvrer veveneee. oAV TOV ....... og pio ym-

HiKn évaoon eival 160 PE ......... .
8) To aAyeBpikd GOPOICUL TV vuvevrner wrnneen. OA®V TOV ATOUOV GE &Val
............... elvan ico pe to poptio tovL ......... .

54 Na vroroyicete Tov apBud 0EElBWONG TOV GTOYEIOY GTIC TOPAKAT® EVED-
oELG:
a) Tov S oto Na,SO4
B) tov N oto KNO3
) Tov P oto H3PO,

55 Na vroroyicete Tov opOpd ofeidwong TV oTolEiDY 0TO TOPAKAT® 10-
v
a) Tov C 610 COz%
B) tov | ot0 107
v) Tov S oto HSO3'.
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57

58

59

60

61

Noa yoapaktnpioete pe X T1G TPOTAGELS TOL €lval 6MOTEG Kol e A TIG Tpo-
1doe1g mov etvat AavOoGUEVEG:

o) To yropro (Cl,) og ehedbepn katdoToon Exel apBud o&eidwong -1.

B) To O¢gio (S) oto H,S £xet apbpod ofeidmong -2.

v) To yAdpro (Cl) oto ClO3™ éxet apbuod o&eidmong +4.

d) To Bgio (S) oto Fe(S04)3 éxet apbpod o&eidmong +6.

O apBpog o&eidmwong tov Heiov oto AlL(SO4); givat:
a) -2 B) +4 v)+5  3) +6.
No emAélete T cwOTH amdvIno.

No vrohoyicete Tov aplBpd 0Eeidmong TV oTolElMV 0TI TOPAKATO EVO-
GELG:

a) Tov N otig evioeig: NHz, N,O, NO, N,03, Ba(NO3),.

B) tov C otig eviroeig: CH4, CH3OH, HCHO, CHCI3, CCl,.

No GUVIVAGETE T YPAULOTO LLE TOVS OVTIGTOLYOVG aptOLOVG:
o) Troyeio: P appog o&eidmong
1. PH3 o. +3

2. P,03 B.-3

3. AIPO, y.0

4.P, 5. +5

B) Ztoyyeio: Cl ap1Oudg o&eidwong
1. HCI a. +7

2.ClO5 B.+5

3. HCIO, y. +3

4.Cl, 5. -1

5. CIOy €0

Mo va ypdyoovpe cooTd T0 HOPLOKS TOTO HOG EVOOTG OV OOTEAEITOL
amo 6vo otoyeia mpémel va yvopilovpe:

) Tovg paltkove aptuove Tmv ototygimy

B) tovg atopkog ap1Bpodc Twv cTotyeiwv

v) Tovg apBpovg o&eldwong Twv ototyeiny

d) TIC ATOMIKATNTES TMV OTOLEI®V

€) Ta cOLUPOAN TV oTOLKEI®V

[Towa ) Toleg amd TIC TOPAKAT® TPOTAGELS EIVOL COGTEC;

Noa ypdyete T0Ug HoplokoDs THTOVS TOV EVOGEMV:

1. yhoprodyo acPéotio, 2. 1wdlovyo kdAlo, 3. vVOpoeidio Tov acPeatiov, 4.
VITpkdg apyvpog, 5. yAwpkd Kalo, 6. Bglovyo poyvhcto, 7. avOpokikd
vatplo, 8. Oetikd apyido, 9. Oetikdg oidnpog (1), 10. avOpakikd apyilio,
11. o&eidro tov vatpiov, 12. Bp@piovyoc wevddpyvpog, 13. poceopikd po-
yvioro, 14. vépdbeio, 15. pBoprovyog porvpooc (IT), 16. alwtodyo apyiio,
17. pwoeopikd appudvio, 18. kvaviovyo kaio, 19. yhopkd acpéotio, 20.
appovia.
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ApaoctnproTnra

ATopKa TpoTUTTA - EPEVVNTES - YPOVOLOYIKN eEEMEN

[Mopoaxdtm divovrat:

1. Ovopota LocdPmV, ETICTNUOVEOV KOl EPEVVNTAOV TTOL GLUVERALNY oTNV e&E-
MEN TV avtyemv YOpm and 1o «ATopo», ympi xpovoroYIKY|, 1| TOAD TEPLo-
0061EPO, 0ELOAOYIKT GEPAL.

2. Ta Kup1OTEPU KOTOUKE TPOTLTTO.

[Ipoorabnote va To TomoBeToETE GE Lo XPOVOLOYIKT GELPE KoL TOVTOYPOVEL
VO TOL OVTIGTOUY{GETE L€ TOVG EPEVVNTEG OV TOL TPOTELVALY.

dridc0@or -Epegovntéc

Alymuotég, Albert Einstein, Apwototéing, 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, Anuoxpirog, Glen T. Seaborg, Otto Hahn, Lise Meitner,

W.K. Rontgen

ATopka mpoTvTQL

AdaipeTo, pio piKpn 6TEPEN GPaAipa, TO TPHTLTO TOV NAEKTPOVINKOD VEPOUG,
TAOVNTIKO TPOTVTO, TO TPATVLITO TOV KGTAPIOOYMLOLY.

2V avagopd autr], 6mov givat SuvaTdV, Vo SDCETE Kol EIKOVEG TV TPOTHTMOV,
kabmg, ko Ta TEPApoTo Tov vrootnpilovy Kabe Popd To TPOHTLTO.
[Tinpogopieg oxetikd pe To Oépa pmopeite vo avtinoete amd to Internet.

ATOVTHOELS OTIS ACKNGEIS TOLLATIANG ETIAOYIS | GWOTOD
Aafovg

14. B, s 34. 15 57. &
16. B 35. a) 8k p) 17 58. a) -3, +1, +2
18. 15 36. y +3, 45
27. (K, Na), 37. vy B) -4, -2, 0, +2
(F, CD, (P, N) 45. eivar erepomo- +4
28. v MK, TO € 59. P: (1-B), (2-w),
29. « 48. A civarto a, y (3-9), (4-y)
30. (A-T) kou ¥ givor to B, 9, Cl: (1-3), (2-B),
(B, A, E) € (3-0), (4-¢),
31. & 50. & (5-y)
32.0) 0 A éys 52. axay 60. yxoie
7Z=19 ko1 10 B 54. a) +6, B) +5, y) 63. (A-4), (B-6),
éyer Z =15 +5 (T-5), (A-3),
i) y 55. a) +4, B) +5, (E-1), (Z-8),
33. 10 X &ivat 10 y) +4 (H-2), (®-7
Mg xam t0 ¥ 56. Asivarta o,y
glvarto F X givan ta B, 6
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OZEA - BAXEIX -
AAATA - OEEIAIA

Ol ZTOXOI

210 TEAOG AUTAG TNG DIBOKTIKAG EVOTNTOG Ba TTPETTEI VA UTTOPEIG:

>
>
>
>
>
>
>

Na opiceig, va guuBoAilelg, va ovopuddelg kal va TagIvopeig Ta o&éa, TIG BAoEIg,
Ta dAaTa Kai Ta ogeidia.

Na Teplypd@eIg TIG 1816TNTEG TwV 0&EWV Kal BATEWV.

Na opiceig 11 gival pH diaAUpaTtog kail va Tagivoyeic Ta diaAlpara og 6¢iva Ba-
OIKA Kal oudETEPA, avdAoya PE TNV Tir Tou pH Toug.

Na oupBoAieig éva xnUIKO @aivouevo (XxnMIK avTidpaon) PE Hia XnMIKA €&i-
owaon Kal va 1I000TaBuigelg auTr.

Na Tagivopeig TIg XNUIKEG avTIOPAOEIG G€ KATNYOPIES KAl va avayvwpilelg atéd
€va oUvVoAo avTIdPAoEWV O€ TTOI0 KOTNYOPIa OVAKEI N KaBeuId.

Na avoAUeig To poAo Tng TaxUTNTAg Kal TNG amédoang WIag XNMIKAG avTidpa-
ong.

Na ouvdéeig Toug 6poug o&éa, Bdoelg, dhara, ogeidia kal pH pe @aivopeva Tng
KaONPEPIVAG pag Cwng (TT.x. 6&ivn Bpoxr, OTAAAKTITEG).




To povadud péey Tov TAUVNTY JaG TTOL EY0LY Peivet axdpa Taeléva anod tov dvlpwno sivat to oAt
o. Exei 0 ypovog xo 0 yweog naigvouy dideg Sixotdoetg s guipods. Exel o omnlatoddyog progei vo
THEATNEE! KAAXYES TTOL EYVALY GTYNV ETLQPAVELX TNG YNG TOLY ATO YIMAOES YOOVIX, GUY VO EYVRY TNV TTe-
paopévy Boouida. O oYNPIATIOROG TWY GTRAXATITOV XUl GTUAXYITOV eivat sEAIQETIN XQYOG Kot Opeiie-
Tl OTY] PETATEOTY] TOL O&tvou avBasrod acBeatiov, mov eivat StxAvpevo 610 veEo, oe avloaxixo aoPe-
oTL0, %o TY] SLdExeto TG EATIIONG TOL VEQODL.
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Ewsayoyn

Ta 0&éa kot o1 facelg, aAld Kot Ta dAata, Eivol 0VGieg TOV GLVEXDG GL-
vavtape oty Kadnuepwvi pog {on. Eite kamolog £xet eite Oyl peietnoet
mueia, mwhvta Exel pio epmepio Ko yvoon yopo and avtd. [ToArol and
eNag yvopiovv 6Tt 10 0&L givat Y. «Evo VYPO» OV UTAIVEL GTIC UTOLTOL-
pieg TV avtokvritev. Eivor pia ovsio n omoio mpokaiel eykadpota Kot
umopel va eEovdetepwbel amd Kamolo mpoidv mov dapnuilel N tnAedpa-
on Kot wov Aéyetan Paom. Kot to Aepdve givar Eva 0&Y aAld dev Tpokaiel
gykaopato. Apo KAtL vIdpyel Tov Kdvel Kdmowo o&fa oyvpdTEPA OO
Kkamowo dAAa. H aAnfeia eivar 6t1 o Bdoelg dev glvarl kot 1660 cuvnot-
opéva Tpotovra. Towg dpmg oM yvopilovpe 6Tl £xovv oY) carwvoelon,
0Tl emiong HUmopohv Vo TPOKOAOVY EYKOVUOTO Kol OTL Umopodv va «Eg-
BovAmvouv» pio amoyétevon amd otepegomomuéva AMmn. Ot apafikng
mpoélevong AEEELS ddkall, odkolikog alld kot | EAAnvIK kavotikog
EYOouv kaTd Kamolo Tpomo cvvdedel pe avtéc. Ta dhata ta yvopilovue
OV ... KOAATY 1 eEMTPOTECIO AANG 1] KOO LOYEIPIKO OAATL, TO YAW®PLOV-
xo vatpro (NaCl) kot KataAYOUUE VO TO «amOPELYOVUE», EPOGOV 1) AAO-
YIOTN XPNOT TOL ALEAVEL TNV apTNPLOKT Hag mieon....0ume, ta dhato
dev glvar povo to Kowd aAdTL.

210 kePaiato avtd Ba yiver pio mpoondbela, va GLGTNUOTOTTOM-
000V aVTEC Ol KOKOPTIES» YVAGELS Kl Vo, TEBOVV €1 duvaTdv, KAT® 0md
pia Geawpio. Tpota BEPara mpémel Kaveig va TIC «yvopicew e TO GVOUQ
TOVG KOl TOV 7070 TOVG. No HEAETNOEL PETA TIG 1010THTES TOVG EKPPELo-
VTOG TIG e TIG KATAAMNAES yruikés avtiopaoels. Na Tig Tomobetnoet péca
GTO YEVIKO GUVOAO TOV YNUK®OV EVOCEOV OG HlekTpoivtes. [ToAd omov-
daio emiong Ba elvar va cuveEseL Kat va eENYNOEL TIG 1O1OTNTEG OVTEG Lé-
oo omd T dour TOVG, TPAYLO TO 0TToi0 gival Kot 1 ovcia TG ¥nuUelag wg

EMOTNUNG.

3.1 Oempio NAEKTPOLVTIKIG OLACTAGTS

Ta 0&€a, o1 Bdoelg kot Ta TPOIOVTA AVIOPAGEMS OVTMV, To GAOTO, OTO-
TEAOVV HEYOAES TAEEIS YNUKOV EVAOCEMV HE TEPAOTIO gvdlapépov. Ot
TPEIS TAEELS TOV EVOGEMV WTOV gival YvmoTég ®g nAektpoivtec. Ta v-
SUTIKA SAVUATO TOV NAEKTPOALTMV Gyouv TO MAEKTPIKO pevpa. H é-
peuva YOp® amd TNV EPUNVEIR TNG OYOYWOTNTOS TOV NAEKTPOAVTIKMOV
Swdvpdtov odnynoav tov Arrhenius 101887 ot dwtvmwon g Oswpiog
™G MAekTpoAvTIKNg didotaons. H Beswpio avt) cuvoyileton ota e&ng
onpeio

1. Otav o niektporvtng (0&D, Paon, drog) daAivbel 6to vepd, awtdg

dtiotatal og kKatidvro (OeTikd 1dvTa) Kot aviovta (apvnTikd 1ovTa).
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2. H dudotaon pmopel va etvar minpng, 1 pepkn. [TApng av diictoton
OAN M TOGHTNTO TOL NAEKTPOAVTI, KOL LEPIKT], OV OUGTOTOL HEPOS V-
mge.

3. H ddortaon eivon aveEdptntn and v vwapén NAEKTPIKov mediov.

4. To ovvolMkO @optio TV OeTiKOV WOvToV givol {60 [Le TO GLVOAMKO
QOPTIO TOV APVNTIKOV 1OVTOV 0TO JOAVUA, MOTE TO OAALLO TOV
TPOKVTTEL VoL Eivat NAEKTPIKO 0VIETEPO.

E&dALov T 0&eidio pmopovv va Bewpnbovv og Tapdymya tov o&éwv Kot

TV Baceov, Kabmg TOAAL amd aVTE TPOKVTTOLV UE TANPT APLIATMO)

o&émv (6&wva o&eidia) 1 Paocewv (Baoctkd o&eidia).

3.2 O&a km Bdaoeig

3.2.1 Opropéc-Ovopartoroyio -Tagivounon OEEmv
kol Baosov

O&éa

Ta o&éa mepi€yoviatl 6e TOAAG TPOPLUO, TOTA, PAPUAKO KO GAAL VAIKA
kafnuepwvng ypnone. H aomipivn, yioo mapddetypa, mepiéyel aKeTvAOGO-
AMkvAkd 08V, ta Aepdvia krpikd o&D, o Eidt o&wkd o0&y, 1 coca-cola eo-
o@op1kd 0D kot 010&€i010 Tov dvOpaka (0&vo 0&eidio) kAT, £10 oTopd-
AL HOG TO VOPOYAPKO 0&0 mailel Pacikd poAo otn Aettovpyia ™G mé-
wne.

Opopdg oémv

‘Exovv dtatummOel katd kaipods drdpopeg Oempieg oyetikd pe ta o&éa.
Mio moAv evdlapépovoa amoyn mepl oEEwv kot facewv d60nKke to 1675
and 1o T'dlho gapuaxonod Lémery. O Lémery cuoyétioe Tn ynuKkn cv-
UTEPLPOPA TV 0EEMV Kol BACE®V LE TO oYU Kot TN dour| Toug. Ta o-
Eéa, oOppwva pe T1g andyelg tov Lémery, £xovv oty em@aveld toug
«KOPPLA», TPAYUO TOL SIKOLOAOYEL TO YOAPGULO OV TPOKAAOVV GTO
dépua pag. Apyotepa, to 1787 o I'dArog Lavoisier (1743 - 1794) nopa-
mpnoe Ot N Kavon opiopévav otoryeinv, Omwg givar o avBpakag, To
Oelo, to dlwto odnyel o evdoelg (0&eidia) ol omoieg dtoAvdUEVEC GTO
vepo divouv o&éa. Me Bdom to okentikd avtd o Lavoisier yapaktpioe
®¢ 0&EaL TIG YNUIKEG EVDGELG TTOV TEPIEYOVY aUETAALO Kot 0&uyovo (0D +
YEWD).

Ot o0yypoveg avtiiqyels tepl o&Emv Kot Bacemv Exovv apetnpia
™m Oewpio NAEKTPOAVTIKNG S106TACEMS TOV Xovndov ynukod Arrhenius,
COUPOVO LE TNV omoia 0&Ea elval 01 VIPOYOVOVYEG EVAOCELS TTOL SLOAVO-
LLEVEC GTO VEPS TaPEXOVY KaTtdvTa vdpoydvov (HY).

Otwpia O&a cival o1 udpoyovouUxeg evWOEIG TToU OTav OlaAu-

Arrhenius Bouv aTo vepo divouv Aoyw didoTtacng H ™.
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Svante Arrhenius(1859-
1927) Zoundbg XNUIKOG.
TiuRBnke pe Bpapeio NOUTTEA
10 1903 yI1a Tn Bewpia Tou
TTEPI NAEKTPOAUTIKIG didoTa-
ong. Zuxvd Tou dpeoe va din-
yeiTal Tnv uttodoxn TTou Tou
ETTIQUAQEE N ETTIOTNHOVIKH
KOIVOTNTA YIA TIG QVTIARWEIG
TOU TTEPI NAEKTPOAUTIKNG OId-
aTaong:

« ...£TpeCa aTOV KABNYNTA
pou Cleve, TTou TOOO €KTIUOU-
oa (OTO TTAVETTICTAMIO TNG
OuwdAag), kal ToU avakoivw-
oa Pe evBouaiaouod TV avd-
TTUgN MIog Bewpiag TTou gixa
OIAPOPPWOEI YIa TNV EPUNVEIT
TNG NAEKTPOAUTIKAG aywyIuo-
TNTOG TWV NAEKTPOAUTWV.
“Xdpnka TToAU kal yia oag!”
MOU aTTdvTnoE KOPTd.

[MoAU apyoTEPQ POU EKPUCTN-
peUTNKE TTWG €ixe Bapebei TNV
€TTOX N €KEiVN va akouel BAa-
KWOEIG Bewpieg....». Or1 avTl-
Muweig Tou Arrhenius oAU
OUOKOAQ ptTopoucayv va Yi-
VOUV QVTIANTITEG TNV €TTOXNA
TTOU dI0TUTTWONKAV, apou TOTE
akOua n TTapPouCia Tou nAe-
KTpOViou Tav au@ioBnTACIKN.

® TNV TEPITITWON TWV NAE-
KTPOAUTWV QopEiG peUPATOG
givail Ta 16vTa. AvtiBeTa, oTOUG
METaAAIKOUG aywyoUg o popé-
ag pelpaTog gival Ta NAEKTPO-
via.



XoppoMopnoc Kol 0vOpaToroYia avopyavev oSEmy

Ta 0&éa katd Arrhenius £yovv 1o yevikod TOMO: HA

omov,

A givon apétairo, m.y. Cl, 1 opdda atopmv (pila), m.y. SO4, Kot

X: 0 apBuog o&eldmong tov A

Avaloyo pe 1o €100g ToL A, ta 0&€a pmopovv va tagvounBovv ce 600
Kot yopleg:

o.Ta pn o&uvyovovya oa, to omoia ovopdalovtot pe v mpdtaln
vdpo- 610 6vopo tov A . ILy.,

HBr vopoBpodpio

H2S  vopdbeto

HCN vdpokvavio
Ta vooatikd SwAdHOTO CVTOV TOV 0@V Ovopdalovtol HE TO apyKo
vopo- Kl akolovbel | KatdAnén -tko o&v. 'Etot, yia mopdderypa, 1o voo-
Tk dtdlopa Tov aepiov HCI, dnradn o HCI(aq), ovoudletar vdpoyim-
P16 0&D.

B. Ta o&vyovovya o&€a , Ta omoia ovoudlovTat [Le TOo GVOoLo TOL A KoL TN
AéEn 0&o. I1.y.,

HNO;  vitpo 0D
HCIO,; yAopuddeg 0&H
H,SO,4  Beuxod o0&

Al Tavopnon oEEmv

r Ie r + e r
1. Ta o&a, avdroya pe tov apOud tov H mov amodidovv ota vdatikd
ToVG SAdpata, dlakpivovial o govorpwtikd (| povoPacika), dirpw-
rika (1 dipacikd) kKA. ‘Etot éxovpe:

HCIl:  povompotikd 0D

H2SO4: dumpwtikd o&o

H3PO4: tpurpmtikd o0&y
2. Ta o&€a dlokpivovtan emiong o€ toyvpd, To omoia deyoOuacTe OTL Oul-
otavtar (| kaAvtepa ovtifovtar) TAPOG o€ 10VTa, Kot acbevij, Tov dii-
OTOVTOL PLEPIKAOG G€ 1OVt XNV Tehevtaio dNAad TepinT®oT GuVLTAP-
YOLV 61O dtdAvpo adtdotato poptla Kot wovta. Iapakdtm divovion yopa-
KINPLoTIKG Topadetypata yio kébe mepintwon:
Ioyvpd o&éa: HCI, HBr, HI, HNO;
AcbBevn o&éa: H»S, HCN, H3PO,4
HCl — H"+CI (1o0vp6 o&v)
HCN H" +CN" (ac0svég 0D)
Onwg givar svvomro, dtdhvpo 1oyvpold 0&E0G T.Y. VOPOYAMPIKOD 0EE0G
(HCI), mapovoialer peyddn aywypdtnto. Ltny tepintmon ovty 1 Adumo
7oV eKovifeTon 61N S1ATOEN TOV TOPAKATO GYNHOTOS avafetl Evtova. A-
vtibeta, otV mepintmon mov Eyovpe ddAvpa achevoig 0EEog Ty, Pw-
opopikov o&cog (H3PO4), n AMduma avafet opvdpd Ady® Thg HKpPNHG G-
YKEVIPMONG LOVI®V GTO SEALLLOL.

Anhadn €xovpe,
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H aoTmipivn gival pia oxeTIKA
TTOAUTTAOKN MOPIOKH €vwaon
TIOU GUUTTEPIPEPETAl WG OEU,
a@ou Kata Tn dIdAucT TNG OTO
vepd Trapéxel H'.

e Me Bdon Tig odnyieg TNG
IUPAC, TTOU £TTi TOU TTAPOVTOG
Ogv akoAouBoupue oTnv EAAG-
00, £va ogu TNG poperig HA
ovouddeTal: udPOYOVO Kal
akoAouBei n ovopaaoia Tou A
m.X. HCI: udpoyodvo xAwpidio

o MepIKEG «KOIVEG» OVOUATIEG
o&Ewv gival:

H2SO,4: BiTpidAl

HNO3 : akoua®opTe

CORROSIVE

Ta 1oxupd 0&€a £xouv PeydAn
OIaBPWTIKN IKAVOTNTA Kal
TIPOKAAOUV £yKAUUATA OTO
Oéppa. ' autd Ta doxeia TToU
£xouv TéTola dlaBpwTIKA UypPd
PEPOUV TNV TTAPATTAVW ETIKE-
0.

To HCN ¢ival éva aoBevég
08U, hE TTOAU eTTIKiVOUVN &n-
AnTnpiwdn dpdaon. Ta TogIKA
UNIKG OTn OUOKEUAOia TOUG
PEPOUV TNV TTAPATTAVW ETIKE-
TQ.



IXHMA 3.1 Nepapatiki SidTagn yia T ETpNon NG NAEKTPIKAG aywyiudTnTag diaAlua-
T0G. 2¢ dIdAupa aoBevolg 0&éog n AduTTa avapel apudpd i kaBoAou. AvtiBeTa, o€ diIGAUPa
I0XUPOU 0&£0G iBI0G CUYKEVTPWONG N AduTTa avdfel Eviova.

Baoewg

Ot Baoeic mepéyovtar 6€ TOALA LAIKA KaOnuepvig xpnons. Ta avtioéi-
Vo QAPLLOKO, TTOV XPNGLOTOI0VVTOL OTAV EXOVUE CTOUAYIKES draTapoyée,
nepLEyovv Pacelsg, m.y. vdpo&eidio Tov payvnoiov (YdAa g poyvnoiog).
Ta arogpoktikd vittipov kKoaw colveov (m.y. tuboflo) mepiéyovv vdpo-
Eeidro tov vatpiov. H Pdon appovia arotekel 10 facikd cuoToTikd Ko-
Bapiotikdv omitiov (w.y. Ajax). To vdpo&eidio Tov acPectiov amotedet
ONUAVTIKO VAKO NG otkodoukng. Bdoeig emiong ypnoyomotodvion ce
TOALEG PBropunyavikég depyacie, OTMG Yo TV TOPOCKELT] TOV GOTOV-
VIOV, TG TEXVNTNG METOENGS, OTNV ENeEEPyaaio YAPTOV KAT.

Opwopog pacemv

Octwpia Bdozeig gival evwaoelg Tou 61av dlaAuBolv oTo vePO

Arrhenius divouv A6yw didoTaong OH',

Yoppoiopnoc kKar ovopotoroyia avopyavov facsmy
O1 Baoeig kard Arrhenius £xovv katd to TAEIGTOV TO YEVIKO TOTO:

M(OH), omov,

M: givar pétardro, m.y. Na, kar X: o ap1Buog o&eidmwong tov M

Ot Baoeic (V3poeidia Twv petdAhmv) ovopdlovton pe v TpdTasn TG
AEENG vIpoeidio- 6To Gvopa Tov PETAAAOL. AV BEPata To M €xel mepio-
06tEPOVG 0md Evav aplBpovg o&eidmong, T0te 610 TEAOG TNG OVOUOGTOG
akolovBel évag Aatvikdg aplBpdc mov deiyvel tov apldud oeidwong
touvM. 'Etot éyovpe:

NaOH V3po&eidilo Tov vatpiov
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e H10XUG TwV NAEKTPOAUTWV:
gival pia yevikn ékepaon Tng
IKAVOTNTAG TTOU £XOUV Ol NAg-
KTPOAUTEG va dlioTavTal (1ovi-
CovTal) TTANPWG 1 HEPIKWG OE
16vTa, KATW amd dedOUEVEG
OUVONKEG.

Ta meplocdTEPa 0L gival
aoBevi, ekTOG aTmod Ta:

HCI, HBr, HI, HNO3, H,SO4,
HCIO4

® 20uPwva PE TIG OUYXPOVEG
AVTINQYEIG TTEPT XNMIKWV O€-
oMWYV, BewpoUlpe OTI 01 ETEPO-
TTOANIKEG EVWOEIG (TT.X. UBPO-
geidla peTdAAwYV Kal dAata)
dlioTavtal, o€ avTiapdeon
ME TIG OUOIOTTOAIKEG EVWTEIG
TT0U 1ovTiCovTal, dnAadh, avTi-
OpouV Pe TO VEPO Kal oXNUATi-
CovTal 16vTA.



Ca(OH), vdpo&eidio Tov aoPeotiov

Fe(OH), vdpo&eidio tov cdnpov (I1)

No mapatnpicovpe 0Tt N APUOVIO GTO VOOTIKA TS SIHAVUOTO CLUUTEPL-
eépetal g Paomn, map’ O6lo mov dev mepiEyel vopoeidio. Ta WOvTa ToL
vopoéediov oynuatiCovral omd v avtiopaon (1ovtiopdq):

NHs + H,0 === NH," + OH

Tawvopnon paocwv

1. O Béoeig, avaroya pe tov apBpd tov OH mov amodidovv ota vooTt-
K@ TOLG daAvpata, dtukpivovial oe govovdpolviikés (| povo&veg), mo-
Avdpolulikég (M moAvoéveg). ‘Etot épovpe:

KOH: povo&vn Baon

Ba(OH),: d166&wvn Paon

2. O1 Bdoeig dwaxkpivovral eniong o€ toyvpés, 6tav SoTAVTUL TAP®S CE
wvta, Ko acbevelg, 6tav dtictavtal peptkag o€ wvta. [Tapakdtw dive-
TOL YOLPOKTNPIOTIKO TapAdetypa yio Kabe mepintmon:

Ioyopn Béon : NaOH — Na* + OH’

Acbeviic Baon: NHz + H,0 NH," + OH

Yty televtaia mepintwon (acbevoig aonc) Tpoeavdg GLVLTAPYOVY
07O LAV LA OO1ACTOTO LOPLOL KOt 1OVTA, Y1 0VTO Kot TO SIAAVLLO TOPOV-
o1alel GYETIKA pKPT ay®@YdTNTO.

3.2.2. 'O&wog ko Baowkog yopaxtipog

IowotTES 0EE@V

Ta 0&a mapovstalovv pia 6elpd amd KOvEG 1010TNTEG TOL OVoudlovTol
oéwvog yapaxtijpag Y| 6éveg 1010tnTES | 0SIvy avtiopaocy. Ol KOweg
aTEC 1310TNTES 0PEilOVTaL TNV TTapovsia KaTidvTev vdpoyovou (HY) o
VOOTIKA SAVHATA TOVG. Ot 1810TNTES VTES Elvat:

a. 'O&wvn yedon
Ta 0&€a €govv Evn yedon.
B. AALGCOVV TO PO TOV SEIKTAOV

O deikteg gival ovaieg mov aALALovY YpdUO avaAoyo pE TO TEPPALAOV
oto onoio Bpiokovrol (6Ewo 1 Backd). Ta Tapdadetypa, 1 earvoroeda-
Aglvn éxel avoiktd kokkvo ypoupa og odivpa Paong (m.x. NaOH), to
omoio, OGS, pe TPocHnKn KatdAANANG TocotnTog 0EE0C YaveTat (amo-
xpopotiopnds dtadduatoc). Eriong, to faupa tov niotpomiov omd pmie
rpopo o€ Pactkd mepPariov, yivetal KOKKIVO o€ OEvo TTeptBaALov. XT0
EUTOPLO KLKAOPOPOVV EOIKEG GTEVEC AWPIOES YOPTIOV SLOTMOTICUEVES e
ddpopovg deikteg (mexopetpiko yapti). Etot, avaloya pe 1o xpdpa mov
0o mapel To yapti, Otav TpocshEésove 67 avtd pia oToyovVe amd TO O1d-
oo, katorofaivoops Téso 6Evo 1 OGO Paciko ivat To dtdAvpa.
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o Me Bdon Tig odnyieg TNG
IUPAC, TTOU £TTi TOU TTAPOVTOG
Oev akoAouBoUpe atnv EAAG-
0a, ol Bdoelg ovopdlovTal:
KOH: kdAio udpoteidio
Fe(OH)s: oidnpog (Ill) udpo-
geidlo.

o OpIoPEVEG KKOIVEG» OVOUa-
oieg Baoewv eival:

KOH : kauoTiki TTotdoa
NaOH : kauaTikr c6da

e Ta udpoeidia Twv PETAA-
Awv G IA kai lIA opddag Tou
TTEPIOBIKOU TTiVOKA TTOU €ival
OlaAUTA OTO VEPO €ival IoXUPOi
NAEKTPOAUTEG. Ta TTEPICOOTE-
pa GAAa udpoeidia gival a-
oBeveig Bdoeig, Adyw MIKPAG
BI0AUTOTNTAG, TTAPOAO TTOU TO
OIAAUPEVO PHEPOG TOU NAEKTPO-
AUTN BlioTaTal TTARPWG.

<Ek@paon» otnv 6§ivn
yeuon



Y. AvTiopovv pe pétaiia

Optopéva dpacTikd HETOALN avTdpovV pe dtdvpata oféwv ehevbepm-
vovtag aépto vopoyovom.y. Zn(s) + 2HCI(agq) — ZnCl,(aq) + Hz(g)

2XHMA 3.2 H avridpaon evog dpacTikoU HeTGANOU e 00 UTTOPET VA XPNOIUO-
TToINGEl yIa TNV €PYACTNPIOKK TTAPACKEUT TOU USPOYOVOU.

0. Avtiopovv pe paocerg

H avtidpaon avtr petadd evog o&€og kat pag Pdong mpog oynuatiopd
dAatog Kot vepov ovopaletar eovdetépwan. OvolooTikd 1 eE0VdETE-
pwon ivar 1 avtidpaon twv H' tov 0&éog kon tov OH™ g Bdong mpoc
GYNUATIGHO VEPOD.

w > NaCl + H,0

OZY BAZH AAAY  NEPO

€. AYouv TO NAEKTPIKO pedpa KoL KATE TNV NAEKTPOLVGT| TOVS ELEV-
OepdveTar vOpPoyovo 6TV KGO0

Ta 16vta mov Tpoépyoviat and T ddotact Tov 0&€0g, Omwe NN £yovpe
avoeépel, eival gopeic miektpikod peduatog (PAéne oynua 3.1). MdaAi-
oTO 1] AYOYILOTNTO, 1) EVKOALN OMAAST| TOV TEPVA TO PELLL, CLCYETICETOL
pe v oy tov niektpordt. Iepapatikd Exel damotwbel 6t n droPi-
Baon cvveyole pedpatog oe dtAvpo 0EE0G amedevBepdvel 6ty KdHodo
(apvnTiKd mOAO TG TYNC) aépro Ho. H dwadikasio avty ovopdleton i-
AekTpolvan. HlektpoAvon, YeEVIKOG, €ivol To GHVOLO TMV YNUK®OV OVTL-
dpdoewv mov Aopfavouvv ydpa katd T SwPifacn cuveXovg PELLOTOC
6€ SL0ADHATO NAEKTPOAVTMV.
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IowotnTeg Paoemv

Me avéroyo tpdmo ot aoelg mapovctdlovy pia Gepd amd KowEg 1010T-
TEG OV OVOUALovToL BaGIKOS 1) OAKOAIKOS YapaKTHpaS 1 facikl avti-
opaciy. O1 Kowég avtég 110t TeS TV PAcewv, mov ogpeilovtal TNV mo-
povoia Tov aviovtog vdpoéeidiov (OHY), sivar:

0. AQ1] CUTOVOEONGS KOl KOVOTIKY] Yevon

B. ALLGZoVV TO YPONL TOV FEIKTOV

ILy. n @aworopBolieivn e ddAvpa o&€og elval aypoun, Vo UE TPo-
onKn KaTdAANANG TocOT TG BAONG OITOKTA AVOIKTO KOKKIVO YpdHa. (To
dtilvpa ypopotiletar).

v. E€ovdetep®dvouy Ta oéa

0. Ayouv TO NAEKTPIKO pevpa T060 T TNYROTO BAoE®V 060 KOl T
VOUTIKA TOVG OLOAVpATO.

Kotd v niextpdivon voatikod dStaivpatog Paong ameilevbepmvetan
otV avodo (Betikdg mOAog TNYNS) aépto O;.

To pH (7 -ya)

e kdOe voaTko ddlvpa 0EEog N Bdong VITEPYOLY KATIOVTA VOPOYOVOL
(H") xat avidvra vdpo&ediov (OHY). Ot mocdTTES AVTEC TV 1OVIOV KO-
Bopilovv 10 OG0 6Evo 1 Pacikd gival To dStdAvpaL.

r A + s 7 7 r - r
Etot, av to mAnfoc tov H™ etvon peyolvtepo amd avtd tov OH, 1ote 10
Stédopa yapaxtpiletor ééve. Avtifeta, av to mAfbog tov H eivan pi-
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Kkpotepo amd twv OH', téte 10 dtdhvpa yopaktnpiletar faocixé. Télog,
av 10 TN0og tv H sivon mepinov 1810 pe avtd tov OH, 1618 éxovus
0V0ETEPO NGV

To pH exppalel mdoo 6&vo N Pacikd eivon Eva dtdlvpa, amotedel dnia-

oM éva PéTpo g 0EVLTNTAG AVTOV.

» To pH maipver mpaxtikd tés and 0 wg 14. Zta ovdétepa drolvuora
(.. o0 vepo) o pH =T7. Zta 6&va dodvuorta yovue PH<T kar pdli-
ato, 000 WIKPOTEPY VOl 1] TIUI OVTH, TOGO TIO OCIVO EIVal TO O1GAVUO.
2o Pooika diaAvuozo Eyovue PH >7 kou udriota, oco ueyolotepn gi-
Vo 1 Tl aoti, T000 o Saciko Ival TO O1GAVUA.

Aloypopllatikd €Y0oVLE:
0 7 14

6&wo ¥ Bacikd
0VLOETEPO

To pH &vdg draAdpatog pmopetl va mpocsdloptoTel Katd TpocEyyion e
Bonbewa tv deiktov. [dwitepa edypnotog eivat 0 AeyoueVOg ToyKOGHLOG
deiktng (universal), o onoiog KuKlogopei 610 eundplo cuvRbwg 6e pop-
¢ 0TEVOV AOPId®V XapTION JOTOTIGUEVOV HE TO dgikTrn. O deiktng av-
166 Yo kéOe Tun tov pH and 0 wg 14 maipvel SOPOPETIKO YpdUOL Kot
HAAIGTO [LE TN OEPE TOV EXOVV TOL YPAOUATO GTO PAGHO TOV AEVKOD Q-
106 (0vpavio T16£0), OTOS PAIVETOL GTO TAPAKATMD GYLLCL.
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H akppng, 6pme, pérpnon tov pH doddpatog yivetar pe Eva dpyovo mov
AEyETOL TEXAUETPO KO TTOV €ival I0MG TO «INUOPIAEGTEPO» KOl Glyovpa
70 M0 amapoitnTo Opyavo kabe ynukob epyactnpiov.

2XHMA 3.5 O mpoodIiopiouog Tou pH pe TIEXAUETPO UTTOPET VA YivEl Je peYaAn
akpipeia.

To pH £€xet moALEG epapproyég oty Kabnuepvn pog Con. Xtnv ieodpa-
o1n TMOALEG QOpES €xovpe axovoel Tov Opo PH otig dwpnuioelg twv ca-
UTOVAY, TOV CATOLVIOV KAT. Xfjuepa yvopilovpe to pH moAiov froro-
YIKOV VYPAOV, YVUADV, TOTOV Kol 0OV JUTPOPNG. XTO GYNMUO TOL 0KO-
AovBet paivovrtal ot Tipég PH pepik®dV YVoGTOV SLOAVHAT®V:

ZXHMA 3.6 Tiuég pH OpICHEVWY YVWOTWY PAG SIGAUPATWY.
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Tagivopunon oedimv

Ta o&eida, avaroyo pe T YMUIKN TOVG GLUTEPLPOPE, UTOPOVV Vo da-
Kkp1Bovv og 0&va 0&eidia, Pacikd kot emapeotepilovia 0&eidia.

1. 0&wa o&eidra (avvdpiteg 0EE@V)

Ta 6&wva oeidwn eivor katd to mAegiotov o&eidia apetdAiov. [Ipokv-
ntovv (Bewpntikd) am’ T avtictora o&uyovodya o&éa pe apaipeon, He
™ HopPTN VEPOD, OAMV TV ATOU®V VOPOYOVOL TOL TEPIEXOVV.

‘Etot, ywo va Bpodpe tov avudpitn tov Osukod o&éog (H2S04) apaipod-
pe éva popto HoO amd éva popro HoSO4, ondte, mpokdnter SOs3.
AT]?\.(XST‘[, HzSO4 - Hzo > 803

Opoiwg, Yo va Bpovpe tov avvdpitn tov HNO3z, agaipodue and 600 po-
po HNO3 éva pdpio vepov, ondte npokdmtel N2Os.

AT]?\.OLSﬁ, 2HN03 - HzO > N205

‘Evag dAlog 1pomoc kabopiopod tov avudpitn evog o&€og sivar o axo-
AovbBog:

‘Eocto yio mapaderypo 6t 0hovpe va Bpovue tov avudpitn tov HzPO4.
Koz’ apydg Bpiokovpe tov apBud oéeidwong tov P oto 0&o:

3(+1) + x +4(-2) = 0 x = +5.

Tov 1010 apBpd o&eidwong Ba £xet o P kot 610 0£€1616 TOL. XVVENMOC, TO
o&eido OBa €xet Tov poprokd tomo: P,0s.

2. Baowad o&gida (avoopiteg facemv)
Ta o&eidwa avtd sivar cuviBwg o&eidia peTGAA®Y Kot Tapadetypoto Té-
towwv o&ewinv eivar To Na,0, to CaO, 1o Fe,0s3.
Ta Baocwd o&eidio mpokvmTovy (Bewpntikd) omd TG avtiotowyeg Paoelg
HE aQaipeoT), LE TN HOPPT] VEPOV OA®V TOV ATOUM®Y VIPOYOVOL TOL TE-
pLEYOLV.
Me ™ Aoywkn avtiy PBpiockovpe Tovg avvdpiteg twv Paoewv Ca(OH),,
NaOH «ou Fe(OH)3 :

Ca(OH); - H,O0 —» Ca0

2NaOH - H,0 — Na,0

ZFG(OH)g - 3H,0 — Fe,03

‘Evag mo gbkolog tpdmog yroo tov Kabopiopd tov avudpitn pog Paong
ompiletar otV mopatHPNoN, 6Tl TOGO 0 avVIPITNS 000 Kal 1 Pdorn me-
pLEYOLV TOo HETOALO pe Tov 1010 apBud oeldwong . Katdmv tovtov, o
avvdpitng tov Mg(OH), givar o MgO, apod to Mg kat otig 600 evd-
oelg £xel opBpd ofeldwong +2.

3. Erapgotepilovra

Enapgpotepilov eivar to 0&eido exeivo mov GAAOTE GLUUTEPLPEPETOL ©G
0&0 kot dAlote g Pdon. Avt tov 1 cvumepipopd Kabopiletar amd ™
@voN g ovoiag pe v omoio avtidpd. ‘Etot, to Al,O3 kotd v avti-
dpoon pe éva o0& ovpmepipépetan w¢ Paon, AI(OH)s, evd katd v a-
vtidpaocn tov pe pia Baomn, cvumeprpépetar g o&d, H3AlO3, (apyiiko
o0&V ).
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® H XNUIKr) CUUTTEPIPOPA TWV
6&Ivwy oge1diwy eival avaioyn
TWV QVTIOTOIXWV 0&EWV TOUG.

® H XnuIKr) CUPTTEPIPOPA TWV
Baoikwv o&e1diwy gival avd-
Aoyn Twv avTioTolxwv BAoewv
TOUG.

e XapaKTNPIOTIKG TTapadEiy-
HoTa ETTAR@OTEPICOVTWV OEEI-
diwv: ZnO, Al,03, PbO, SnO.



3.4 Ahoto

Ta 0&€a Kot o1 BAGELS, TOV TEPTYPAYOALE GTNV TPOTNYOVUEVT] EVOTNTA, OEV
aravtovv cuvnBwg erebBepa otn eOoN. [Ipdteg VAES YO0 TV TOPACKELN
QUTAOV OTOTEAOVV KVPIMS TO AAOTO. TOVG, TOV Ppickovtal 6Tn eVoTn LVId
popen opukTdV 1 dStedvpéva 6to vepo. To mo yvootd drag eivat To ord-
TN poyepikd ordtt (NaCl), mov vadpyet dpbovo mg opvktd N StaAvpévo
010 Bohacovd vepd. Ot ypfoelg Tov gival ToAVAPIOUES, Ty, HOYELPIKT,
oLVTNPNON TPOPILV, BLOUNYOVIKY TAPACKELT YA®Plov KA. AAAa YV®-
oté dhoto givar to avBpaxkikd vatpo (NaxCO3), mov ypnoonoteitot
Y- YO TNV TOPACKELN YLD, To VIToyAwpddeg vatpio (NaClO), mov
70 apatd dtdAvpa Tov givar 1 yhopivy, to avOpakikd acPéotio (CaCO3),
OV OTOVTO ot pappapa, o Bpouodyog apyvpog (AgBr), mov ypnoiyto-
TOolElTOL 0T POTOYPAPIKT, TO POOPLOVY AATA XPNCLOTOLOVVTOL OTIG
000VTOTOOTEG KAT.

Yopforopog Kol OVOROTOLOYIM OAGTOV

Ta dlata givol 10VIIKEG EVOGEIG TTOL TTEPEXOLY KaTov M (uétaddo 1
feTikd molvoTopkd Wv, my. NHs') ko aviov A (apétodro ektog O 1
APVNTIKS TOAVATOHIKS 16V .. CO3%).
"ETo1, 0 YEVIKOG TOTOG TmV AAGT®V Efvo: MyAx
Omov, X Kot y deiyvouv TV avaioyio oviOVIOV Kol KATIOVI®MV GTNV 10-
VTIKY] £VOOoN.
Ynrdpyovv kot mo cvvheta dhata, OTmg etvat To SUTAQ, T IKTE, ToL V-
dpa kot ta. soumAoka. To OEpa Opme avtd Eemepva Ta OpLoL LEAETNG TOL
apovtog Piiiov.
Ta dhato propovv va dtakplfovv oe:
a. pn oévyovodyo drhata (To aviov Tovg dev mePEYEL 0EVYOVO).
Ta dloto avtd ovopdlovtarl pe Tpmdtn AEEN TO OVOLO TOV OVIOVTOG LE
NV KaTtdAnNEN —edyos Kot 6e0TepT AEEN TO OVOUO TOV HETAALOL 1] TO OLpL-
povwo. ILy.,
NaCl: yAoprovyo vazplo
FeS:
FeCl3: yAwprovyog oionpog (I11) 1 tpiyAmprovyog 6idnpog

Belovyoc oidnpog (IT)

KCN: xvoaviovyo kdAlo

NH4l: 1wdo0yo appdvio
B. o&vyovovya drata (to aviov Tovg mepiEyel o&uydvo). Ta drata avtd
ovopalovtal pe TpdT AEEN TO GVOUO TOV aVIOVTOG Kot deuTepn AEEN TO
OVOLLOL TOV HETAALOL 1) TO appdvio. [1.y.,

Ca3(PO4)2: 9owcpopikd acPéotio
ZnCO3: avOpoKikog yevddpyvpog
KHSO4: 6&vo Beuxod kaio
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Ta 00TA TOU AVOPWTTOU ATTO-
TeEAOUVTOI KUPiWG aTTd
Caz(POa4)2, éva ducdidAuTo
oTO VEPO OAdGTI TOU 0oRECTi-
ou.

e KNaCOg3: pIktd dAag
CuS04-5H,0: €vudpo dAag
Fes[Fe(CN)g]s: ouutrAoko
dAag

e Me Bdon Tig 0dnyieg TNG
IUPAC, 1Tou dev akoAouBoupue
€TTi TOU TTapOVTOG OTNV EAAG-
da, Ta dAaTa ovopdovTal:
ZnS: Weuddpyupog COUAPI-
o0

FeBr,: gidnpog (1) Bpwpidio
NaCN: vaTpio Kuavidio
NaClO3: vaTpio XAwpIKO
Fe,(S04)3: aidnpog (IIl) Ben-
KOG

NaH2POg4: vdrtpio diudpoydévo
PWOPOPIKO

o OPIOPEVEG «KOIVEG» OVOUO-
oieg aAdTwv €ival:

NaHCO3 : 06da

CaCOs3;: aoBeacT6AIBOg
CaS04.2H,0: yuwog
CuS04.5H,0: yohalotreTpa



Ba(ClO),: yropuwdec Bapro
AI(NO3)3: vitpiko apyilio

XopoKTNPIOTIKES OLOTNTES TOV GAATOV

Ta dhota, 6T NON EYOVUE OVAPEPEL, UTOPOVV VO TPOKHWYOLV OO TNV
eEovdetépmon o&émv e Paoelg N He avtdpaoelg OpUsTIK®Y UETAAA®V
pe o&éa. Ta dAoto, G 1OVTIKES EVOCELS, dUoTavVTOL TANP®S, Elval dnia-
on oyvpoi nrektpoArvtes. [ to Adyo awtd T vVAATIKAE StoAdHATO KOOMG
KO TOL T YLOTO TOVG, €ivan Kahoi aymyol Tov niektpikov pedpatog. Ievi-
KOG, T GAato £xovv vynAd onueio TENG Kol TOAAL o’ avTd givor gv-
AT 6TO VEPO.

3.5 Xnukég avtiopacels

Xnuikd eawvopeva (avtidpdoelg) ovoudlovtar ot petaforéc Katd Tig o-
Toleg o OPIGUEVES apyIKES oVGieg (avTIdp®VTA) dNUIOLPYOHVTOL VEES
(mpoidvta) pe SLopopeTIKES 1010TNTES,

XNUKEG avTIdpacelg Yivovtol GuveEYDS 6TO PLGIKO Kot avOpwmo-
vevég mepIAAAoV pe M xopig TV mopéuPacn tov avlpdmov. XTov Av-
Opwmo, mov eivor £va TEPAOTIO YNUIKO EPYOCTNPLO LE TPLCEKOTOUUDPLOL
KOTTOPA, YIVOVTOL O1IKOTTO, YMUKES OVTIOPAGELS LLE cLVEXT OAANAEEAp-
TNOT, TOV £YOLV OOV OTOTEAECUN TNV LGOPPOTIO TOV OPYOVIGHLOV. XTO
QUTa, and v avtidpacn droéediov Tov dvOpaka (CO;) pe vepd (H20),
dnuovpyeitar n yhvkoln (CeH1206) xat pe ™ Pondeia g nAlakng &-
vépyelag. Avtn etvar m avtidpaon TG eOTOcVVOESNC, TOV EmTEAEITOL
OTOVG YAWPOTAAGTEG Kot omoteAel T Paciky| avafoiikn Asttovpyio TV
AVTOTPOPMOV OPYAVIGUMDV.

Qo1660, NUIKES OVTIOPACELS YivOoVTal Kol 6TO A0 Tov comilel,
oTNV pmavave wov povpilet, oto Yo mwov Ewvilel, 010 Kpaoi mov yiveton
EidL. XNUKEG OVTIOPACELS YIVOVTOL GTO LAPUAPO TTOV UETATPETOVTOL GE
YOW0, Katd T dnpovpyio g TpOToS Tov 6{oVTog KAT.

IHwg ocvpPorilovrar o yquikéc avrdpdoerg

Kdabe ympucn avriopaon copforiletor pe pio yqpuikn egicoon. Xt yn-
pkn ot e€icmon drakpivovpe 600 HEAN, TOL GLVOEOVTOL LETOED TOVG
ue éva Bérog (—). 10 TpdTO UEAOG YPAPOVUE TO, COUOTO TOV EYOVLE
apyKd, TP EEKIVAGEL 1] OVTIOPOGT], TOL OVOUALOVTAL AVTIOPAVTA, EVA
070 0gVTEPO HENOG YPAPOLLE TOL COMOTO TOVL oynpotilovtal KaTd TV
avtidpaon Kot ovopdaloviot Tpoidvra.
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[ANTIAPQNTA| — e

Ag g€etdoovpe TOPO pio oA MUK oVTIOpOoT Y. TNV avTIOpaoT TOV
al®Tov pe to VOPOYOHVO TPOG SYNUOTICHO apupoviag. To yMukd avtd
QOVOLEVO TTEPTYPAPETOL LLE TNV TOPOKAT® YKy e&icmoon:

N, + H, - NHj3 @

210 TPMTO HEAOG YPAPOVUE TO LOPLOL TOV AVTIOPOYT®WY, ONAadY|, TO G-
oTo Kot T0 VOPOYOHVO, VD GTO deVTEPO HELOG TNG eElomoNnG Ypapovue
TOL POIOVTA TNG OVTIOPACTC, ONANOTN TNV AUUOVIDL .
Qo10660, n Mukn e&iocwon (1) dev ivarl akdpa OGTA YPARUEYT, KOODS
0 apudc TV atopmy Kabe ototyeiov o mpémet va sivon id10¢ otar avTL-
dpadvTo Kot TPOioVTa, apoL T dTopa ovte pBeipoval, 0vTE dNLLLIOVPYOL-
VIOl Kot T OdpKEL P0G YNIKNAG avTidopaons. Oa mpénetl, Aowmov va
yivelr .loootabpion pdloc. ‘Etol, Pdlovpe katdAANAOVG 60vTEleaTéS GTO.
dvo péA g e&lomong, ®ote va wkovortomBel ) mapandve omoitnon.
Y10 mopaderypa e ovvheong g appoviag, Balovue cvvieheot 600
UTPOGTA amd TNV OUU®Via, ®oTe va 16octadpicovpe To dtopo aldTov,
omoTe M MK e&iomon ypdopeTat:

N, +H; > 2NH;  (2)
Eniong Bdlovpe cvvieleot tpio. Umpoctd amd To HOPLO TOV VOPOYOVOL,
®ote va 1oootafuicovpe ota dvo péAN g ynukng €icmong (avtidpm-
vta Kot Tpoidvta) Tov aptbpd atduwmv vopoydvov. ‘Etot, n ymuikn eéicw-
on TaipveL T LopeN:

N, + 3H, — 2NH3 (3)
H (3) eivan tdpa cwotd ypoppévn ynukn sEicmon, kabog £xet vivel 16o-
o1a0uion Tov atdpev oto 600 PEAN g e&icmong. EmmAéov moAlég po-
PEC avaypAQETOL KOl T QUOIKY KOTAGTAGT TOV OVTIOPMOVIOV Kol Tpoid-
VIOV, OTT®G B oV E TOPUKATO.
SOUTEPOCUATIKG, AOUTOV, pia YNy eElowon mepthappdvet:
> TO QVTIOPOVTO KAl TO TPOiovTa

»  TOUG KATAIANAODS GUVTEAEGTES, (DGTE TO, ATOMO KAOE 6TOLYEIOV VO
eival 16ap1Bua oto 000 uéin tg ynuikns eéicwong.

[Mopaxdto divovtal YopaKTNPIoTIKA TOPUOEYHATH YNUIKOV £EIGMOGEMV
OTIG OTOLES OVOYPAPETAL KOL 1) PUGIKT] KOTAGTACT] TOV AVIIOPDOVTI®V Kol
TPOIOVTI®V .

P4(s) + 6Cl,(g) — 4PCl3(s) 4)

CHa(g) + 202(g) — CO2(9) + 2H.0(g) (%)

O mapomdve ynuikég e€lomoelg pmopodv va mapactadodv Kot Pe mpo-
copowdpata popiov ( poplakd Hovtéla), OTMG PAIVETOL GTO GYNLLO TOV
aKoAoLOEL .
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Antoine Lavoisier (1743-
1794). Av kaveig nBeAe va
0pIOBETATEI TNV ETTOXH TTOU
apxicel n avdaTTuén TNG XNMEi-
ag wg emMOoTAN Ba Eekivouoe
atrd TNV FaANo XnuIkO
Lavoisier. Mia Aautrpr) Trpo-
OWTTIKOTNTA, TTPOIKICPEVN PE
TTOAAEG APETEG. TO EPEUVNTIKO
TOU €pyo fTav TTOAU TTAOUCIO.
MeTagU Twv dAwV TTEPIAap-
Bdveral o vopog diaripnong
NG HAgag:

«Z€ KAOe XnMIKA avTidpaon
n pAda TWV AVTISPWVTWV
gival ion pe Tn pada Twv
TPOIOVTWV.»

To BIBAio Tou «ZTOIXEIWOEG
2U0yypappa TNG Xnueiag» a-
TIOTEAEDE TN Bdon yia Tn O¢-
peAiwon kar diddoaon TnG Xn-
MIKAG emIOTAUNG. MapdAAnAa
ME TIG ETTIOTNUOVIKEG TOU Opai-
OTNPIOTNTEG, EiXE AVATITUEE!
Kal ETTIXEIPNMATIKA dpdon,
£XOVTOG HIO POPOEIOTIPOKTIKI
eTaipeia. H eTaipeia auth Tou
€€a0@AAICE peyAAa KEPON,
WOTE VA AUTOXPNUATODOTEN TIG
épeuveg Tou. Opwg, auTr Tou
oTOoiXI0€ TO KEQAAI. KaTtd Tn
didpkela TNG MAAAIKAG TTaVA-
OTOONG KATNYOPNONKE yia
OIKOVOMIKA €YKAUATA Kl
KOPATOUNONKE. « XABNKe G°
Eva AETTTO éva KEQAAI TTOU
oUTe KABe ekaTd XPOVIO OE
YEVVIETAI»



2XHMA 3.7 Eikovikr Trapouadiaan Twv avTidpdoewy o€ HOp@r HOPIOKWY HOVTEAWY :
a. P4(s) + 6Clz(g) — 4PCls(s) (mavw) B. CHa4(g) + 202(g) — CO2(g) + 2H20(g)
(kaTW).

XopoKTNPLGTIKA TOV YNMUIKOV OVTLOPAoEDV

o. [1ote mpaypatomoreitar pio ynpuikng avridopoon;

INo va mpaypatomomBel pio ynukn avtidpaon Oa mpémel, cvpuPova pe
™ Oewpio Tov cvykpoicewy, ta popla (1 yevikotepa ot SOMKES HovA-
d€g NG VANG) TOV aVIWOPOVIOV VO, GLYKPOLGTOVV Kol HAAGTO VO G-
YKPOVGTOVY KaTdAAAa. Me TOV OpO «vo GLYKPOLOTOLV KATOAANAO»
EVVOOVUE OTL TPETEL VO, EYOVV TNV KATAAANAN TOYVTNTO KOt £V OPIGUEVO
TPOCAVATOMGO. ATOTEAEGUA OVTHG TNG GVYKPOVOTG gival OTL «omdve»
ot apykoi decpol (Tov avTdpOVI®V) Kot dnpovpyodvtal véot (Tmv mpo-
iovtav). Exet extyun0et 011 povo éva ToAd pikpd mocoeTtd TV GUYKPOL-
GEWMV TOV AVTIOPOVI®V EIVOL ATOTEAEGUATIKES.
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I XHMA 3.8 lNa va yivel n avtidpaon NO+Cl, — NOCI + Cl 8a TpéTrel Ta avTIidpwvTa
MoOpIa va €XOouv TO OwWaTO TTPOCcavaToAIoHS Kal TNV KATAAANAN TaxuTnTa (EVEPYEID).

A: atroteAeopaTikr) oUykpouon B: un amoteAeouarikr cUykpouon.

B. Iloco ypnyopo yiveTton pia ynuiki avtiopoon;
(TayvTnTa ™S avtidpaong)

Evkola yiveton avtiinmtd 6t 1 tarydTnTo e TV omoia ToL S1dpopa ynpt-
K& eowvopeva eEghicoovtatl mowidlel. ‘Etot, my. o Fe oxovpialet (Sid-
Bpwon) moAd apyd, evd 1 Ekpnén ¢ mopitidoc 1 n kavon tov Mg pe 1o
O3 yivovtou axapaio. Eniong, n avtidpaon 2H,; + O, — 2H,0 o1 ov-
viOn Beppokpacio mpoywpel TOGO apyd, OCTE TPAKTIKA O YiveTal. Av
oumg ™ «Bondncovue» pe éva omvOfpa, ToTE Yiveton £kpnén, Oniadn n
avTidopaomn yivetal e ToAD PEYAAN ToyvTNTO.

[Ipogavag o puBudc TV evepymdv cuykpovcemv kabopilel TV TaydINTO
Hog avtidopoong.

» Toyvtyta utag avtiopacnygs opicetal § HETafoll THS GOYKEVTIPOGHS
EVOS OTO TA AVTIOPOVTA 1] TA TPOIOVTA, GTI HOVAIO TOVD XPOVOD.

H taydmra wog avtidpaong propet vo avénbet :

1. Me avénon g mrosotntas (GOYKEVTPOGIS) TOV OVTIOPOVIOV.

2. Me avénon g Oepuoxpaciog.

3. Meg v mapovcio karaivtey. O kataldtng avédvel v ToyxdTNTA
g avtidpaong, ympic va katavaidverol. Ot avtidpdoelg otovg {o-
VTOVOUG 0PYOVICUOVG KotaAbovTal and To Evivua 1f frokataliteg.

4.  Me v a0ENoN NG ETIPAVELAS ERAPIHS TV GTEPEDY GOUATMV TIOV
petéyovv oty oavtidopaon. ILy. o avbpokag oe peydrio xoupdtio
Katyetat apyd, eved o€ popen oKOVNG 6YedOV aKaptaio.
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o H cuykévipwon ek@palel To
TTAB0G Twv popiwv avd po-
vada éykou (0To ETTOUEVO
KEPAAQIO Ba PIAoOUpE ava-
AUTIKA yIQ T GUYKEVTPWON).

o OT1av £xoupe TTupeTdS
(uwnAn Beppokpaaia), OAES ol
QavTIOPACEIG TOU OpyavIouoU
gmTaxuvovTal.

e H (dxapn aTov aépa Kaiye-
Ta1 g€ B > 600 °C, evw aToV
OPYQVIOUO POG «KAIYETAI»
oTtoug 37 °C. lNari;



v. Evepyerokéc petaforég mov cuvodcvouvy T YUkl avti-
opaon

Elvar ma yvowotd 0t otic ynuikéc petaforéc (avtidpacels) ta atopo. oto-
povvTal, EVO avakatovépovtal. Aniadr], ot apytkoi decpol «orndlovv»
Kot dnpovpyodvtol Kavovpylot oynuotifovtag £Tct ta Tpoidvta g o-
vtidpaone. I1.y. oty avtidpaon Hz + Cl; — 2HCI, «ondlovv» ot decpol
H-H «ot CI-Cl kot dnpuovpyeitar o dgopdg H-CI.

Ievikd, yo vo «omdoew £vag 0ecprdg, ypetdletal EVEPYELN, EVD OTOV ON-
povpyeitor eKADETOL. AVTO TO «TAPE — ODOE» EVEPYELNG KPIVEL TEAIKA
Katd TOc0 M avtidpaon GLVOAKE eAevBePOVEL 1] ATOPPOPA EVEPYELL GE
Hopen Beppotroc.

» ElaOcspun ovoualeton uio ynuikn avtiopoon mov elevbepwver Ospuo-
™mTa oTo TEPIPELLOV.

»  Evoobepun eivor n avtiopaon mwov amoppopd. Gepudthnro. omo to mepi-
pallov.

0. I[1oc0 amoteleopaTiKi] €ival pio avriopaon;

(Am6d001M avTidopaog)

[ToAAég ymukég avTidpdoelg dev eivar TANPeELg, oNAadN HEPOS LoVo TV
AVTIOPOVI®V UETATPETOVTOL GE TTPOTOVTO (AUPIOPOUES AVTIOPACELS).

» H andooon uiag ovtiopoons kabopilel t oyéon uetald e moootnrog
EVOC TPOIOVTOS OV TOIPVOVUE TPOKTIKG, KOl THS TOGOTHTAS Tov O
roipvoue Gewpnria, av n avridpaon frav miipns (uovodpoun).

Onwg Ba dovpe avarvtikd oto Biprio g B’ Avkelov katebBovvong,

UTOPOVLE VO LENGOLLLE TNV OA00T HaG avTidpaong LETaPdAlOVTAG:

1. v mocdtTa (GLYKEVTPMGN) TOV AVTISPOVI®V 1| TV TPOIOVI®V

2. 1 Beppokpoacio

3. v mieon, e¢” 6GOV GTNV OVTIOPACT] LETEXOVV OEPLAL.

Mepika €i61 YNMUIKOV avVTIOPAGEDV

O ymukég avtidpdaoelg pmopovv va tastvoundodv oe 600 peydAes Kotn-
yopieg, T1G 0&e000Vay®YIKES Kot TIG LETOOETUKEC.

A. OZEIAOANAT QI'IKEX ANTIAPAXEIX

271G avTIOPAGELS ALTEG 0 apBOC 0&eldmong oplopévay amd To GTotyEln
oL GLUPETEXOVY peTafdileTat. TEToleg avTOPACELS OMANG LOPPTG Elvarl
ot ouvBéaelg, ol amocVVOEGELS, 01 SIUCTACELS, Ol AVTIOPAGELS OTANG OVTL-
Katdotaons. Ymapyovv, BéPata, Kot avTidpaceES 0EEB00VOYMYNG TOAD-
TAOKNG LOPOPNG, Ol 0Toieg OU®S de Ba Lo amAGYOANGOVY GTO KEQPAAULO
avTo.
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o ExAUeTal: eAeuBepwveTal

e E¢WBepun:
C + 0O, > CO; + 394kJ

e Evd60eppn:
CaCO3>Ca0+CO; -178kJ



1. Avtiopacelg ovvOeong

Kotd t1g avtidpacelc avutég aviidpovv 600 1 TEPIGGATEPA GTOLXELN Y10l VL
oynpaticovv pia ynuikn Evaon. Ag dobpe peptkd mopadetypota.

N2(g) + 3H2(g) — 2NH3(9)

H2(g) + Cl2(g) —==— 2HCI(q)

2K(s) + Cl,(g) — 2KCI(s)

C(s) + 02(g) - CO2(9)

E@appoyii

Na ypa@ovv ot ynukég eEI6MOELS TOV ETOUEVOV aVTIOPAGEDV: o) apyi-
Mo kot Bgio divovv Bgtovyo apyitio, B) apyidio kot 0&uydvo divovv o&ei-
310 Tov apyidiov, y) cidnpog kot yhodplo divovv yAwprodyo cidnpo (1),
d) kaocitepog kat 0&uydvo divovv 0&gidilo Tov kaoacitepov (I1).

2. AVTIOpaoELg amTooOvVOES S KUl O106TAoNG

Kotd 11g avtidpdoelg avtég pio ynukn évoon oocmdtor 6To oTotyEln
¢ (amochvheon) 1 e 800 N TEPIOGHTEPES ATAOVGTEPES YNUIKEG OVGIES
(dtdomacn). Ag dovpe pePIKE TopadelypoTa.

2HgO(s) — 2Hg(l) + 02(9)

CaCO3(s) — CaO(s) + CO,(g)

2KCIlO3(s) — 2KCI(s) + 302(9)

E@appoyi

Noa ypa@odv ot ynuikég eEloMOELS TMV EMOUEVOV AVTIOPACE®DV: o. 0&gidlo
tov yaAkov (II) dtaondror og yaAko kot 0&uydvo, B. Bpoutodyog dpyvpog
dlaomdTor o€ ApyvPO Kol Bpduto.

3. AvTI0paoeig amAig OVTIKATACTAGG

Kotd 11g avtidpaoelc avtég £va otoryeio mov Ppioketar og eErevbepn ka-
tdotoon ovikabiotd éva dAlo otoyeio mov Ppicketal oe pio Evoon
tov. 'Eto1, éva pétadlo M avtikabiotd évo dido pétalio M 1 o vopo-
YOVO, COUP®VA LE TO YEVIKO GYNLLOL:

M+MX—>MX+M
N éva apétadlo A ovtikabiotd Eva aAlo apétadlio A’, cOLE®VO LE TO
YEVIKO GYNoL:

A+YA 5> TYA+ A

OZ=EA - BAZEIZ - OZEIAIA - AAATA 100

e To M dpaoTikéTEPO TOU M’
onuaiver 611 To M dnuioupyei
MO «EUKOAQ» XNUIKK évwaon
pe 1o X a1’ 611 TO M.



Amoapaitnmn mpodmddeon yioo va yivel n avtidpaon omANG ovTIKoTdoTo-
ong gival o M va givar dpaotikotepo Tov M’ kat 10 A dpacTIKOTEPO TOL
A

[Mopokdtom divetal n 6ePd SPASTIKOTNTOS TOV KUPLOTEPMV UETAAAWMV KOt
OUETOAAWV.

YEIPA APAXTIKOTHTAXZ OPIZMENQN METAAAQN KAI
AMETAAAQN

METAAAA:
K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb, , Cu, Hg, Ag, Pt, Au
AvENoM dpaoTIKOTNTAG

<

AMETAAAA:
Fa, Clz, Bra, Oy, 12, S

Ag d00uE TP PePIKE Tapadely LT

a) Métaiho + drhag — Ghog + pétaidro
Zn(s) + CuSOg4(ag) — ZnSO4(aq) + Cu(s)
2Na(s) + FeCl,(ag) — 2NaCl(aq) + Fe(s)

B) Métairo + 00 — drog + Hy
2AI(s) + 6HCl(aq) — 2AICI3(aq) + 3H2(g)

No moapatnpricovpe 41t 6T AvTOPACELS OVTEG TO HETAALO gR@avileTon
ot mpoidvta pe o pKkpoTepo aplfud ofeidwone. E&apeitor o yoAkdc
ov divel evooelc tov Cu?*,

I1.y. Fe(s) + 2HBr(aq) — FeBr,(aq) + H2(g)

Eniong, ta mukvé dtoddpoto Beukov 0EE0C KaTA TIG AVTIOPACELS TOVS LE
uétoddo divovv moddmAokeg o&eldoavaymyikég avtidpaoelg (ko oyt avtt-
dpacelg amAng avtikatdotaonc). To 6o oydel kot yio ta StaAduaTo
TLKVOD Kol 0pailov VITPLKOL 0EEOC,.

Y) Métadilo + vepd —> ...... + Hy

Ta mo dpaoctkd pérarra K, Ba, Ca, Na avtidpodv pe 1o vepo kot divovv
v avtiotoyyn Paon (vépo&eidio Tov petdAiov) kot Hy.

.. 2Na(s) + 2H,0(l) — 2NaOH(aq) + Hz(g)

Ta vroAouTa 7o SPACTIKA ATd TO VOPOYOVO UETOAAL AVTIOPOVV LE VOPO-
TUOVG o€ VYNAN Beppokpacio Kot divovv 0&eidlo Tov petdAlov Kot vdpo-
vy6vo,

.y Mg(s) + H20(g) — MgO(s) + H2(9)
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H avTtidpaon Tou vepou ue Na
(Trdvw) kai K (katw) yivetal
TTOAU Biaua, To 8¢ H» TTOU €-

AeuBepwveTal autavagAEyeTal.



Egappoy

Na ypa@odv ot ynuikég eEloMGeLg TV avTdpaceny (epocov avTég yivo-
vta):

1. yevddapyvpog + vdpoPpdpto —> ..., 2. oo + hoplovyo vatpo — ...,
3. vatplo + yAwplovyo apyilo — ..., 4. yaAkOg + VITPIKOG APyvpOc —>
..sy 9. APYLPOG + VIPOYADPLO —> ..., 6. KAMO + POSPOPIKO 0EH — ...,
7. Bapro + vepd — ..., 8. yevddpyvpog + vepd — ...

B. METAOETIKEX ANTIAPAXEIX

2716 avTIOpAcels ovtég ot aplipol 0&eldmong OAmv TV ototyeiwv Tov
petéyovv oty ovtidopaon mapouévouv otabepol. TEtoleg avidpacelg
elval o1 avTOPAGELG SUTANG OVTIKATACTOONG KOl 1] EE0VOETEPWOOT).

1. Avtiopaceig OGS OVTIKATAGTAON S

AVTI3pdaoelg SIMANG aVTIKATAGTACTG OVOUALOVTOL Ol OVTIOPAGELS LETAED
00 NAEKTPOAVTAOV GE VOATIKA SIHAVUOTO, KATO TIC OTTOIES Ol NAEKTPOAD-
TG OVTOUAAAGGOLV 1OVTO, COLP®VO LLE TO G LA

A'B +T'A" > A"A +I'B
X" avTd 1O €100¢ AVTIOPAGE®V AVIIKOLV KOl Ol OVTIOPAGELS LETOED 0EEMV
kot Baoewv (eo0vdetepmdaoelg), ot omoieg e€eTalovTal YOPIGTA GTNV opé-
GMG EMOUEVT EVOTNTO.
Ag dolpE, OU®G, HePIKA TapadelypaTa.
AgNOs(aq) + NaCl(aq) — NaNOs(aq) + AgCI
Na,CO3(aq) + Ca(OH)2(aq) — 2NaOH(aq) + CaCO3d
BaCl,(aq) + 2HNO3(aq) — Ba(NOs),(aq) + 2HCIT

Ed® mpémetl va vroypappicovpe 0Tt pio avtidpaot SImANG avVTIKOTAGTO

ong yivetat LOvo epOcoV £va amd To TPoidvTa TS OVTidpaoNG:

1. «mépter og ilnua (katapvdion).

2. eKQEVYEL MG AEPLO OO TO AVTIOPMV GUGTN LA

3. eivon eddytota ovtilopevn évmon, dnrodn ductatot o€ TOAD UIKPO
T0G0GTO.

H tehevtaio mepintmon Oiyetor oxeddv amokAEloTIKA 6TV e£0VIETEP®-

omn, 6mov oynuatiCetar n eloylotn WVTILOUEVN EVOoT VEPO.

[Na t1g dAdeg mepittdoelc o mpénet va pdbovpe va avayvopilovpe mola

glvar ta Wnpoto ko ta aéplo. Avtd dlvovtor o popen mivoka

TOPUKATE.
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o HAekTPOAUTEG gival Ta
o&€a, ol BAoelg Kal Ta dAaTa

e >UuPBoAa:

d :iZnua, 3nAady  BuoBIGAU-
TN ouaia

T : aépia ouaia

e Av 10 aéplo TTPOIdV gival
€udIdAUTO, TOTE BEpUaivoupE
YIO VO OTTOJOKPUVOET atrd To
SIGAupa.



MINAKAZ 3.1: Kupiétepa aépla kal I¢ruaTa

AEPIA: HF, HCI, HBr, HI, H,S, HCN, SO, CO2, NH3

IZHMATA: AgCl, AgBr, Agl, BaSO,, CaSOy4, PbSO,

Ola ta avBpakxikd ahoto ektog omd KoCO3, NapCO3, (NH4)2COs.

O\a to 100y dharta extdg amd K, S, Na,S, (NHy)2S.

Ol ta voposeidia tov petdAlov extog andé KOH, NaOH, Ca(OH).,
Ba(OH),

Hopaztipnon: To avOpakikd o&H (H2CO3) kot 10 Oe1ddeg 0&H (H2SO3)
etval aotabeic evoelg, evd to voposeidlo tov appmviov (NH4OH) eivon
popto vobetkd. I' avtd on BEoN TV TPOIOVT®V YPAPOLE:

CO,T +H,0 avti H,CO;
SO,T+H,0 avti H,S0;
NH;T + H,0 oavti NH4OH

2ZXHMA 3.9 Eikovikn Trapouaiaon Tng avTidpaong SITTARG avTIKAatdoTaong YeTagy
Pb(NO3), kai Kl TTpog axnuaTiouo6 Tou KiTpivou 1gApaTog Pbl,.

OZ=EA - BAZEIZ - OZEIAIA - AAATA 103



E@appoyi

Noa counAnpwBodv ot avtidpdoels:

. YA®PLOVYO apYIAL0 + VITPIKOG GpYyVPOC

. ovOpaKko Baplo + vIPOYADPLO

. BermoNg yevdapyvpog + Betkd o&H

. virpko Bapio + Bsukd vatplo

. YAOPLOVYO appdVIO + VOPOEELDI0 TOV poryvnGiov
. 6&wo avOpaxikd vaTplo + vopPoim10

. Beukd appmvio + vOPoEEidlo Tov KaAiov

. vitpkdg pdAvPdog (I1) + Bgrovyo vatplo

O ~NOo Ol WM B

2. E€ovoeTépoon

E&ovdetépwon ovopdleton n avtidpaon evog o&éoc pe pia Paon. Kotd
™V avtidpoon ot o vdpoyovokatidvra (H) mov mpoépyovrar and to
o0&V gvdvovtot pe ta avidvo vopoediov (OHY) mov mpoépyovral and ™
Baon, kot divovv vepo:

H'+ OH - H,0
E&outiog g avrtidpaong avtc modlhéc eopég «eapaviCovraw (e€ovde-
TEpBVOVTOL) TOGO 01 119TNTEG TOV 0EE0C (Tov opsilovtar ota HY) dco
Kot ot 110tnTeg ¢ Paong (mov ogegitovtan ota OHY). I't’ awtd kot 1 a-
vtidpaomn ovoudleton eCovdeTépwan.
Katd v govdetépmon 10 avidv tov 0&€og kot to Katdv g PBdong
oynuatiCovv diag. Ag dovpe pepikd mopadetypota
NaOH(aq) + HCl(aq) — NaCl(aqg) + H,O(l)
H,S04(aq) + 2KOH(aq) — K2S04(aq) + 2H,0(1)
3Ca(OH)2(aq) + 2H3PO4(aq) — Cag(PO4)2~L + 6H,0(1I)

Ot avTdpacelg mov Tponyndnkav amoteAovV Tapadeiypoto Tigpovg -
EovdeTépmong, omdte T0 GAOG oL oynuatileTon elvarl éva ovdérepo 1
KOVOVIKO dAag. TV TEPITTOON OV 1 E0VOETEP®ON Eival LEPIKT, Elvarl
duvatov vo oynuotiotovv oéwva i Pacikd diara (ny. KHSO, ko
Ca(OH)CI). Avtéc opmg ot avTidpacels mapackevng OOV Kot Bactk@v
aAdTov givarl Tépa amd Ta TAaicla Tov podnudtov mov divovtal 67 avtd
to0 PB1pAio.

Onwg Mon avapépape, Ta 6&va o&eidia £xovv oTa LOOTIKE TOVG SLEAV -
TO. CLUTEPLPOPE 0EEMV Kal avTioToya To Pocikd ofeidio cupmepLpopd
Bacewv. 'Etol, ot1g avtidpdoelg €£0VOETEPOONG UTOPOVYV VO GLUUTEPL-
INeBoHV Kal Ol TOPUKAT® TEPMTMGELS:

N,Os(aq) + 2NaOH(ag) — 2NaNOs(aq) + H,O(1)
o0&wo o&eido  Paon dAog

CaO(aq) + 2HCl(aq) — CaCl,(aq) + H,O(l)
Baokd 0&eido  0&D
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® 3 TIG EEOUDETEPWOTEIG TTEPI-
AapBdvovTal o1 avTIdpdoEIg:
1. o&u + Bdon

2. 6¢Ivo ogidio + Bdaon

3. Baoikd o&eidio + ogu

4. 6¢Ivo o&gidlo + Baoiko
o&gidio

o [ia va TTpoBAEWouUpE Ta
TIpoidvTa TNG avTidpaong Oe-
wpoupe otn Béon Tou N2Os
1O avtioTolxo o&u, dnAadr, To
HNOs.



Mia e&aipeon:
21ic avtopdocelg ™ NHs pe o&éa ko otig avidpdoelg petald 6&vmv
Kol Bacikdv o&edinv dev Eyovpe mapaywyn vepov. I1.y.

2NHj3(aq) + H2SO04(aq) — (NH4)2SO04(aq)

3S0; + Fe,03 — Fe,(S04)3(aq)

3.6 O&éa , paocerc, oeiora, ahata, eE0VOETEPMOT)
Kot...keOnpepvi) on

‘O&wvn Bpoyn kar Teprpairov
» O&wvn opiletar n Ppoyn mov éxer PH prpotepo tov 5,6 (PH e «ka-
Oapiie» Bpoyiic).

Ot 600 KOpleG MYES PLTAVTAOV TOV TPOKAAOVV TV 6&tvn Bpoyn etvar o
SO, mov Tpoépyetar Kupiwg omd Tig Propmyavieg, kat to NO, mov npoép-
YeTOL Ao TIS Propnyavies kot to avtokivnta Ta 0&eidio avtd petatpéno-
vtat oty atpdseapa o€ SO3 kot NO; kot ot cuvéyela avTidpOVTOS e
T0 vepo ¢ Bpoyng petatpénovtol oe H,SO4 kar HNOs3, avtictouya.
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‘Eva un avapevopevo meipapo og yvo eninedo £0woe adlapiopnnTeg
amodeiEels Yoo v evatcOnoio mov mapovoidlovv ot {dvteg opyavicuol
KOl TO S1APOPO OIKOGVGTILLOTO OKOWOL KOl GE UIKPEG LETAPOAEG TNG 0&D-
mrog (PH) Tov Mpuvdv, Totoudy kot Bolacomv.

Tic tpelg tedevtaieg dekaetieg N o&HtnTa TG PPoyNg Kot Tov ylo-
V10U oL TEPTOVV G€ PeYareg meployes Tov HITA kot Evpadnng avénbnke
ONUAVTIKE. AVTO, TPOPAVAS, 0PEIAeTOL GTIC OAOEV OEAVOLEVES TOGO-
MTEG AEPLOV PLTOVI®V, OTMG TOV droceidiov Tov Beiov (SO3), Kot TV
oce1diwv tov alirov (NOy), ta omoio mapdyoviar omd TiIg KOHOES TV
amoMbopévav Kavoipwv (.y. yodvOpakeg, metpélaio). Katw om’ avtég
TIG ouvOnkeg, N oivy Ppoyn TPOKALESE GNUOVTIKEG OAAAYEC GE OPIOLLE-
veg evaioOnteg Katnyopieg (OmV, OTMOS GTO GOAOUO KOl TNV TESTPOPA
Kot Boaptég Cnég o€ TOAAL QUTAL.

Kdamown o&umnta BéPata, oto vepd e Ppoyng Kot 6To Y1ovi gival
avapevopevn, aeov 1o aépro CO, dtaddeton oto vepd divovtag Eva ache-
vog 6&wvo ddivpa. To eldyioto pH mov avapéveton va £yl To vepod o€
wwoppomia pe To CO; givon mepimov 5,6. Ouwg, o pH g Ppoyns kot Tov
YOVIoD 6g TOAAEG TeployEs TG Popetag Eupdnng kot tov avotoMk®v
aktov Tov HITA, émece yOpm 610 5 Kol 68 KATO1EG TEPUTTOCEL QKOO
kot oto 3. H avénuévn avt o&0tnrta 0QeiAeTon GTIG KOTOLOVIOELS OVTES
ToV BeuKoL Kol TOL VITPIKOV 0EE0G.

Ta arotehéopota ToV GEVOV aVTOV Katotovicemy Pefaidonkay
ewkdtepa 61N LkavowvoPio. Pomovtéc and v AyyAa kot aAleg Bropn-
YOVIKEG YDPES TOPASVPONKAV 0md TOVG aVELOVG TPOG Boppd 1] TPOGS ovaL-
TOAAG Kot amotédnkay otig xdpeg ¢ 2xkavowafiag. Ilepimov 5.000 Ai-
pveg otn Zovndia Ppédnkav va £xovv pH 5 1 pikpotepo, kot ot wAnbv-
ouol ToV yoaplov exnpedonkay cofopd KAT® amd ovTég TIG GLVONKEC.
2 NopPnyia peréreg €6ei&av 0Tl 11 p€on oEHLTNTO TOV KATOLOVIICEMV
éneoe o€ PH 4,6, kot 0 aplfudg TV MUVOV e TOVG GOAOUOVG KO TIG TTé-
OTPOPEG TOV TEOMKAY GE KATAoTOGT KIvdvvov awéndnke Eviova.

2XHMA 3.11 O1 emmTwoeig Tng 6€ivng Bpoxng ota ddan.
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O1 emMTTWOEIG TNG 6EIVNG

Bpoxnig aToug udpdRIoUg op-
yaviopoug

e Ta armoteAéopaTa TNG YO-
Auvong Tng atpéo@alpag amod
Ta o&eidla Tou Beiou gival xa-
POKTNPIOTIKA OTNV TTEPITITWAN
NG YVWOTAG OMiXAng Tou
Novdivou, TTou TTPoKAAETE TO
B8dvato 4 000 avBpwTTwWV TO
1952.



[Ipdoateg peréteg mov ywvav ota ddon, Tov HITA kot g Zxavdwvapi-
ag £oeav extetapéves PAaPeg oe dévopa. Ot PAaPeg avtéc cuvosdnkav
ne v 0&vn Ppoyn, av Kot 1 oxEcn ot apgiopnrteitat.

Kopua artia tov avtiBécewv kot apeiopfnmoswv yopm and o oi-
TI0L KO T AmoTeEAEGHOTO TG GEVNG Bpoyng Elval Ol OIKOVOIKEG Kot TTo-
MTIKéEG dlapopég mov ywpilovv kpatn (| kot molteieg otig HITA),
KO Ol PUTTOVTEG PETAPEPOVTOL OO YDPO GE YDPO. «YOPIG TEADMVELKOVG
EAEYYOLCY.

Koapio ypriyopn Avon de @aivetar 6to dueco péAhov. AkOun Kot
av ol KuPBepvioelg Kat ot Blopumyovies CLRLPOVNGOLV Yo TIG TNYEG TOL
TPOKOAOVV TIS OEVES KOTALOVIGELS, Ba ypelacaTtovy ¥pdvia Kot TOAAG St
CEKOTOHHVPLO doAdpLaL Yo va eykataotadel o KatdAiniog eEomMaopdc,
®oTte va pewwbel dpaoticd n pomaveon tov aépa. Oco o1 suintoelg Yopw
amd To amopaitnTo Ppato Tov TPEMEL Vo Yivouv, doTe va pelwbet i é-
KAon NOy kot SO2, ankmg cuveyilovtat, 60 10 TPOPANUA TG 6&VvNG
Bpoyng Kot ToV EMTTOGE®Y TNG O TAPAUEVEL OVOALOIMTO YOP® HOG ...

ZXHMA 3.12 KataoTpo@n Happdpivwy pvnueiwv 10Topikng agiag. H 6&ivn Bpoxn
JeTaTpéTTel TO Pdppapo (CaCOs) og yuwo(CaS0O4.2H,0) - yuywoTroinon Tou papud-

pou.

"Evtopa kot o&éa - faoers

To apvvtikd cuotnua Tov eviopev Baciletor oty ékkpion o&Ewv 1 Pa-
cewv. o mapddetypa, to toipumnua g opnkag £xel Paoikés 1010TNTES
Kot umopei vo «e€ovdetepmbel» pe o0& (w.y. Eidr | Aepovt). Avrtifeta, to
Toiumua ard kovvoumt 1 pEMGGa gival OEIVo Kot «EE0VOETEPDOVETOLS LE
Baon (m.x. poyepikn c6da n NHs).
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IXHMA 3.13 To kevTpi TNG oQrKag ekkpivel BAan.

"Eda@og Kol 0&éa - faoerg

To pH 1oL €ddpovg £xel peydAn onuacio yo T coOT ovATTLEN TOV
outv. [ avtd TOAAEG Popéc ot yewpyol dopBdvovy o pH toL €54~
eovg (m.y. mpocbitovtag acPeotorfo), ®oTe va mETHYOVY TN HEYIOTN
GLYKOMON OTIS KOAMEPYEES TovG. Ailel va TapaTnp|covpE OTL OPIoLE-
Vo QUTE, AOY® TOV SEIKTMOV oL £Y0VV 6T AvOn Tovg, eppavioviot pe
SPAPOVG YPOUATIGHOVES, avaroyo Le To PH tov eddpovg. Q¢ Tapddety-
Lo EPVOLLLE TNV 0PTAVGIQ, TOL EIKOVILETAL GTO SUTAAVO Gy L.

PH kot vyevi

To déppa pog etvar 0&wvo pe pH petagd 5 ko 5,6. Koat” avtd tov tpdmo
OTOQEVYETAL 1) AVATTVUEN MKPOOPYOVIGUMV GTO COUA Hog. IV avtd mpo-
Tetvetal n ypnoponoinon coumovdy pe pH 5 émg 6.

EE’ dALov n @Bopd mov mpokaleitar oTa dOVTIOL LOG OPEIAETAL GE
Baknpidw mov petatpémovv t Chyapn o o&a. Ta o&éa avtd kato-
oTPEPOLV TO GUAATO KOl TPOKAAOVY TPUTEG GTO, SOVTLA.

To pH oto otopdyt pog eivar mepimov 1 ko opeileton oty o~
povacio VIPOYAWPIKOD 0EEDG, TOV EKKPIVETOL OO TO TOLYMDUOTH TOV GTO-
péryov, OT®G PAIVETOL GTO TOPAKAT® CYNHO. AVTH 1| GUYKEVIPOGT TOL
o&éog elvar wavn va StoAdoEL KO Kol Vol KOUUATL LETAANO, TT.Y. ZN.
e pePKovs avOpmmovg N TocdTNTA TOV 0EE£0G TOV EKKPIVETOL GTO GTO-
péyt etvon mepiocdtepn amd OTL YPeldleTal Yo T YOVELGN TOV TPOPAV,
LE OTOTELEGHO VO TPOKAAOVVTOL GTOROYIKES Otatapayéc. o v Koto-
TOAEUNGY] LTOV TOV TPOPANUOTOC YPNOLOTOOVVTOL Ol AEYOUEVES O-
vtid&veg ovaieg (antacids), dniadn Bacel, 6mwg odda (NaHCO3), yala
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H optavaia Bydder utAe
KOKKIVQ AouAoUdIa avdaAoya
pe pH Tou €dd@oug



¢ noyvnoiag (Mg(OH),), ta omoia e€ovdetepdvovy Ty mepicoeia Tov
o&éog.

2XHMA 3.14 To pH aTo aTopdx! pag gival epitrou 1.

YTOAOKTITEG KOL XTOAXYNITES

Ot 6TohOKTITEG KPELOVTOL OO TIC OPOPEG TOV CTNANI®V, EVE 01 GTOANY-
piteg avantbocovial amd to £6apog Tov omniaiov. Kot otig dvo mept-
ntwoelg Eyovpe oynuotiopd CaCOs pe Baon v avtidpaon:

Ca(HCO3), (ag)— CaCO3(s) +CO2(g) +H20

To 6&wo avBpakikd acBéotio Ca(HCO3), Bpioketar dStowdlvpévo oe vepod
oL €yel mepacel PEcm acPectoMbikmv meTpopdtov. To vepd avtd mé-
@TEL OO TNV 0POYPT| TOL olMAaiov otaydva - otoydvo ko eoTpiletar,
omote oynpatifetor otohaktitng. Av Tpohdpetl To vepd Kot TEGEL GTO €-
dapog Kot akoAovdnoetl £ATHION, TOTE £XOVUE GYNUOTICUO GTOAMYITY.

ZXHMA 3.15 H ponj Tou vepouU kaBopilel To OXAUA TOU OTOAQYITN.
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N'vwpideig oTl... ...

To pH Tou oTONGYXOU KAl TA AVTIOSIVA

Ta torydpaTo Tov avOpOTIVOV GTOUAYXOL TEPLEYOLV YIAAOES KOTTOPO TO. OTTOl0, EKKPIvOLV apotd did-
Mpo HCI (0,1 M). H anootodn avtod tov 0&og ivat va epmodicel Ty avamtuén Paktnpidiov Kot va
Bonbnoet v vdpoAvoT (TEYN) TOV TPOPDV. ZuVNO®E 1| ECOTEPIKN HEUPPAVT] TOV GTOUGYOVL OEV TTAN-
YOVETOAL OO TNV TOPOLGIO CVTOD TOV GYVPOV 0EE0G, EPOCOV TO ECOTEPIKO OWTO TOLYmA, N AEYOUEV
mucosa, avtikadiotoator pe puOpd 500 000 KutTdpwv T0 AETTO.

Otav KATo10¢ (ogL TOAD, TO GTOUAYL OVTOTOKPIvETaL [e EKKplon peyaldtepng tocdttog HCI. Avtd
katePdlel to pH o€ Tpég Tov TpokaAoHV TAEOV duspopia, Kol TO GTOUAYL apyilel va «x®VELEL TOV &-
avtd Tov». Evtuydg opmc, N pepppdvn mpoctatedeton and Eva moyd oTp®OUL AITOVG.

Orav eppaviletar éva T£T010 oTOpOYIKO TPOPANUE AOY® LIEPEKKPLoTG 0EE0G, Ol TEPIGGATEPOL GLvOp®-
7Ol KOTOQEHYOLV oT0 avtidlive, gapuaka. Avtd givol evdoelg Tov ueidvovy thy mocotnta tov HCI
0TO GTOWAYL Kot Kpatovv TV Tl tov PH ota 6pla 1,2 £wg 0,3. H peiowon avti propet vo emttevydet
KoL e S1popouvs AAAOLS TPOTOVGS, OTIMG T.Y. UE POPNOT 1 LOVEVOALIYT.

Ta avtidEva Aoutov gival evooelg Pacikng aviidpaons Tov eE0VOETEPOVOVY TNV TEPIGGELN TOV 0EEOC
(vmepyrwpidpioon kou memtié éAxog). Tapaxkdto avaeépovtal Hepkd amd avtd, Kabmg Kot 0 TpOTog
1e Tov omoio dpovv:

O&eidro Tov payvnoiov, MgoO MgO +2 HCl—->MgCl;, +H,0

I'dlo poyvnoiag (cwdpnua Mg(OH)?) Mg(OH);, +2 HCI->MgCl,+2H,0
2680, NaHCO3 NaHCO; +HCI—NaCI+CO,T+H,0
Ydpo&eidio tov apyiriov Al(OH);3;+3HCI—AICI; +3H,0

TéMog, va Tapoatnproovpe 0Tt Ta avTIOEIVa amA®MS avaKoveiLovy To cOUTTOUO Kot O Bepamevovy TV
attio Tov oTopoytkov TpoPAnuatoc. Emiong, ta avtid&va de o mpémet va avefalovv v tiun tov pH
oA, Yot TOTE TO GTONAYL AVTIOPA Kot EKKpivel véeg Tocdtnteg o&eog (emavapopa # rebound tov

0&£0c).



Avake@aioinon

1. Me Bdon ) Oeopio nhextporvtikig didotaong Tov Arrhenius 0 niektpoldns (o-

&0, Baom, Grog), otav Sraivbel oto vepd, diictator o€ BeTIKA Kot opyn Tk 1OVTOL.

2. O&a xatd Arrhenius sivor ot vV3poyovoYEC EVOGELS, TOVL GTaV StAVBOVY GTO Ve-

pod, Sivouy Aoyw didotaong HY, evéd ot Baceic divouv avtictoygo OH'.

3. Ioyvpd Aéyovrar to o&éa (1] ot Bdoelc) Ta omoio SticTovTon TANPOC GE 1OVTA, EVOD

acBevn eivan ekelvo mov dioTovtot HePIK®GS.

4. O&wog yapaxtipag ( aviidpaon) ovopdlovral ot 1810m1eg TV 0EEMY OV OQEL-
Lovtou oty mapovsio H . Bacucdg yapaxtipag (1] avtidpaon) ovopdloviot ot 1816-

mreg TV Pacemv mov ogeihovtal oty mapovsio OH .

5. To pH sivar éva pétpo tng o&vmTog TV Sdvpdtov. Avaloyo pe TV T TOV

pH, éva didAvpa propel va yapaktmpilotei 6Ewvo, Bacikd 1 ovdétepo.

6. O&eidio ovopdlovial ot evoelc S1opdpwv cTotysinv pe To ofuydvo. Alota sivol
0l 1OVTIKEG EVADGELS OV TEPIEYOVY KOTIOV HETOAAO 1 BTk TOAVATOUIKO 1OV Kot

avidV apETAALO 1 APVNTIKO TOAVOTOUIKO 1OV.

7. Tug ynuikéc ovTidpacelc yiVETOL avouKoTovouT DANG Kol EVEPYELOG. X KGOE ymHt-

KN avtidopaon N pale Tov avidpdviev eivar ion pe ™ nalo Tov Tpoioviov.

8. O&sdoavaywyikéc Aéyoviar ol aviidpacsic oTic omoisg o aptBudc ofeidmong opt-
GUEVOV OO TO GTOLYEID TOV GUUUETEYOVV G' AVTEC PETAPAAAETAL XTNV KOt yopio
AVTMOV TOV OVTIOPACEDY AVIIKOLV 01 GUVOEGELS, 01 ATOGLVOESELS, 01 S100TACELS KoL
ot amAég avTiKaTaoTaoels. Metabeticég Aéyovtal ot avTidpAacels GTIG OTOleg Ot 0~
ppoi o&eidwong OAmV TV GTOEIOV TOV PETEXOVLV G OVTEG TOPOUEVOVY oTOdE-
pol. E€ovdetépwon eivar n avtidpaon evog o&€og pe pia faon. Kotd v avtidpaon

avtr, o H tov 0&og evdvovtar pe to. OH g Béon mpog oynuoticpd vepod.

9. 'O&wn opiletor n Bpoyn pe pH picpdTepo Tov 5,6 (PH «xabapric» Ppoxnc). H 6&wvn
Bpoyn opeiieton kuping ot dnovpyio H,SO4 1 HNO3, oty atudoeaipa. H 6&1-

v Bpoyn mpokoael peydleg SoTapoyEs T S16POPO OTKOGLGTILLOTAL.

Aé€erc Kherona

NAEKTPOADTNG 0V3ETEPO dLdALLLOL TOYOTNTO AVTIOPOONG
daoToon deikrteg e&mBepun avtidpoon
0&v, aon, drog TEYAUETPO £vo00epun avtidpoon
16YVPOG NAEKTPOADTNG o&eido amOd00T OVTIdpOoTG
acevig nhexTpordTng 6&wvo o&eldio o&e1doavoymyn
0&wvog yopakTipog Baouco o&eido HETAPETIKN avTidpaon

Baoikog yopoaktipog
pH
o0&wvo dtiivpa

Bootko dddvpa

emappotepilov 0&eidio
ANHIKT ovTidpoon
dratrpnon g pagag

EVEPYEG GLYKPOVOELG
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Epomiceig — Aoknoeig — lpofapata

Epotmiceic Eravainyng

Tt givon 0€0 kot Tt Baon cOupva pe T Bgwpia tov Arrhenius;
Noa avaeépete Tt givor 6Evog Kot Tt Pactkdg YopaKTipags.
Tlog cvpPoriletor yevikd évo 0&o pia fdon Kot éva 0&gidio;

T etvan ta o&gidia; [og svpPoriletar Eva o&eidio;

oA WNa

Ioteg ovoieg Aéyovtar niektporvteg; [oteg katnyopieg evdoemv avikovy
GTOVGC NAEKTPOADTEC;

o

T elvon ) nhextpdivon; Ti mapdyetal Katd v NAEKTPOILGT £VOG VOATL-
KOV dlo0AdpaTog 0&€oc; Tt Tapdyetal KOTd TNV NAEKTPOALGT VOGS LOUTLKOD
StoAvpotog Baong;

7. T ovopdleton eEovdetépoon; oo givar To yNUIKO PUVOUEVO TOV GLU-
Baivel katd v e&ovdetépmaon evog 0EEog amod o faon;

8. Tisivam deikteg; Na ovapépete pepikcég ovaieg mov givar 1 mepéyovv dgi-
KTEG.

9. Tuekppaler 1 100G evOC NAEKTPOADTN;

10. Tueivar hag; No 8hoete 10 yevikd TOmo evog GAATOC.

11. Tueivar ynuuey aveidpoon;

12. ote pio avtidpaon yapaxmpiletor eEdOeppm kat ToTE EvE60epuN;
13. Na Swrrvndoete to vopo Swatipnong me palog.

14. o) Tu pag Seiyver  TaydnTa pog aveidpaong;
B) Tt givan opoyevnig avtidpaon;

15. Tldg pmopovpe va GVENGOLVILE TNV TOYVTNTO LLOG AVTIOPOOG;

16. Na OVAPEPETE TPELG TPOTOVS LLE TOVG OTOIOVG UTOPOVLLE VO LENGOVLLE TNV
aOO0GT) oG avTIOPUGG.

17. Toweg avuidpaosic yapaxmpilovrar:
o) o&etdoovaywytkég
B) netobeticég

v) ovvbeong

8) amooHvOeong

€) OmANG OVTIKATAGTOONG
oT) SUMANC OVTIKOTAGTAGNG
) e€ovdetépwong

No ddoete and évo Topdadelypo oe Kabe mepintwon.
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Aockioelig - Hpofapata

a. O¢éa - Baoeig - Oleidia - Alata

18.

19.

20.

21.

22,

23.

24,

25.

No ypdyete TIG OVOLOGIEG TOV YNUK®OV OLGLOV TOL TEPIEXOVTOL GTO. -
POKATO GOUOTOL

1. aompivn 2. avtioévo, yomo 3. tuboflo

4. dhepovia 5. &id 6. coca — cola.

[Towog eiva 0 ynukog tHmog:
1. koot Totdoo 2. Burptoan 3. axovapopTE
4. KavoTIKn 6000 5. 66da 6. acPectdrboC

No yopoknpioete TG TOPAKATO TPOTACELS HE X OV elvol cwOTEG 1| He A
av etvon AavOacpéved.

a. To o&éa etvor vOpoyovolyEG EVAOGELS.

B. Ot Bdoeig eivat o&uyovovyes eVOGELC.

v. KéBe évmon mov mepiéyet vdpoyovo eivar 0&D.

d. H appovio (NH3) givar tpurpwtikd 0&D.

€. Ta vopo&eida Tov c1dMpov givat TOATPMTIKEG PAGELS.

ot. To vitpikd 0&D elvan SumpTIKO 0&D.

Na yopoktnpicete TIC TAPAKAT® TPOTAGELS pe X av glvol cmotéc N pe A
av gtvor AavOaopéves.

a. H évoon H,SO4 givar 0&p, yati dtoddetal 6to vepd.

B. H évooon HNOj3 givon 0, ylati 1o vdatikd g SiéAvpo mepiéyet H'.

v. H évoon NaOH eivat Bdaon, yuoti To vdatikd g didivpa nepiéyel OH
8. H évwon Ca(OH), sivar Baon, yioti mepiéyet pétorro.

€. H évoon H3PO, givan 0&Y, yoti petafdilet To ypdpo evog StoddpoToc.

No GUUTANPDOGCETE TIG TOPUKAT® TPOTAGELS:

a. Olo ta o&éa €povv pio oepd KOowmv 1010THT®V 7OV ovopdlovton
......................... KOL TTOU OPEIAOVTOL OTO vvvvnarns veneniennneenns
B. Oleg o1 Bhoelg €rovv pio oepd KOW®OV 1010THT®V TOL OovoudLovTol
...................... K01 TOV OQEIAOVTOL GTO ovvvvvns veen e

No ypdyete ToVG ¥MHKOVS THTOVE TOV TOPOKAT® EVOGEDV:

1. vitpkd 0E0 2. vOpo&eidio Tov acPestiov 3. pcPoplKd 0EH 4. vipo-
Eeid10 tov onpov (III) 5. vépoyrdpio 6. Beukd o1 7. vVOpoeidio Tov
yoAxo0 (I) 8. yAwpwkd 0&0 9. vdpoeidio Tov yevdapyvpov 10. VEPO-
Beo 11. vdpo&eidio Tov kaiiov 12. vdpoeidio Tov apyiriov.

Ilog pmopeite va damotdoete e ™ Pondelo Pog AmANg TEPAUOTIKNG
SITaENG TV OyOYLLOTNTA TOL SHADOTOG EVOG NAEKTPOAVTY;

No S10AEEETE TIG COOTEG AMAVTHGELS OTIC TOPAKAT® TPOTAGELG:
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1. Me nAekTpdAvot TV VIATIKOV SWAVHATOV TV 0EEMV TOPAYETAL GTHV
Kk@60do:

o. 0£PLo VOPOYOVO

B. aépro o&uydvo

. 16vT0 VIPOYOVOL

. éva aépto mov eEaptdTat amd To o0&V

€. Kavéva 0€plo.

2. Mg nhektpdlvon TV VIATIKOV SWAVHATOV TV Pdcemv Tapdyetol
6TV Gvodo:

a. aéplo alwto

B. aéplo o&vyovo

Y. 10VTO, LETAAAOV

3. 16vta voposeldiov

€. KavEva 0€p1o.

* 26. Onac &povpe avagépet, 0 0o 0EH (CH3COOH) kot to vpokeidio Tov
vatpiov (NaOH) givat ovoieg svdidivteg oto vepo. Tpia motiplo A, B kot
T" mepiéyouvv Egympiotd éva, dtddvpa o&ikod o&éog (Gypmpo), Eva dtdAvua
V3po&eldiov Tov vatpiov (Aypmio) Kol 0TocTAYUEVO VEPO, YMOPIG VO YVOpi-
Covpe T mepiéyeton to kaBe TotNpl. Me oo amhd meipapo Oa damoetod-
GOVLLE TO TEPIEXOLEVO TOV KAOE TOTNPLOY;

27. Tow cvuneplopoTe TPOKHITOVY Yio. TO TOPAKAT® SLADMOTA TOV Ppi-
oKovtot og Beppokpacio 25 °C;
a. 1o PH evog daddpatog A etvar pkpdtepo and to 7.
B. To pH gvog doivpatog B givar peyodlvtepo omd to 7.
T mpémel va mpocsbécovpe avtictolya oto dtwAvpota A kot B dote avtd
va yivouv ovdétepa;

28. No neprypayete 890 TpOTOVG [E TOVS OMOIOVE PTOPOVE VoL TPOGIOPI-
covpe 10 PH evog dardpartog. ITolog amd ovtovg sivat okpipng;

29. No copmAnphoste ToV TopaKdTe Tivok:

AIAAYMA Tyéon H kou OH (92250 Q)
o6&vo
Baocud
0VOETEPO

30. Iow and o mopakdto dwidpata sivor 6Ewva, ot eivor Buotikd kot Tota
glvat ovdétepa;

1. Bpoxn 2. acPeotdvepo 3. vepd Barhaocog
4. aipo 5. amootaypévo vepd 6. Eidt
7. 6680 8. youdg Aepoviod 9. Coca-Cola.
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31. No cuvdvaoete To ypappoTo. e Toug aptdpoig:

Aéiopo
1. vdpoyrwpid 0L

2. V0po&eidlo Tov KoAiov

3. amootaypévo vepd

32. No cuvdvaoeTe To YPAULATO. PE TO

Atddopo,

1. apord ddAvpo NaOH

2. mokvé ddiopo HCI
3. apatd drdAivpa HCI

4. S iaivpo NaCl

5. mokvo ddivpa KOH

pH dwoAvpatog

o.13

B.7
v.0

VG 0p1OoVG:

pH dwaAdpatog
a.l
B.7
v.6
6.13
€.8

33. Na yapuktpicete TIC TOPAKAT® TPOTAGELS [E T av £ivol 6OOTES 1| pe A

av givatl AovOoopéves.

o. Meta&y dvo dwdvudtov o&émv, tepiocdtepo 6Evo givol ekeivo mov é-

¥€L 10 puKpdTEPO pH.

B. Meta&b dvo dwivpdtov Bacemv, meptocdtepo Pactkd givat ekeivo mov

€xel 1o pKpoTepo pH.

y. Atddopa HCI éyer pH =
d. Atddopa NaOH éyet pH = 14,

9.

* 34. 'Evo didopa A mov mepiéxer HCI (08poyhopikd 0&D), €xet dmwg yvopi-
Covpe 6Evn yevon, LETOTPETEL G€ KOKKIVO TO UAE BALLLO TOV NALOTPOTIOV

Kot avtidpd pe Na erevbepavovtag aépto vopoydvo. ‘Eva ddivpa B vopo-

&ediov tov vatpiov, NaOH (to yvootd pag tuboflo), sivan kowotikd, peta-

TPENEL 0€ PTAE TO KOKKIVO BApLpio Tov NA0Tpomion Kol Katd TV NAEKTPO-

Avon erevBepdvet 0éprlo o&vydvo.
a) [Tob opeilovtot o1 Tapamdve 1510tnTeS TV dtaAvpdtov A kot B;

B) Na avagépete 300 SoldpoTo TOL Vo EYouV TIg 110TNTES TOL A Kot 600

StoAvpoTa ToL va £xouv Tig 11dTNTES TOL B.
v) Av 1o deddpoto A kot B avapuybobdv pe tétolo avaroyia, dote pETd

™V avtidpaor 1o TeEMKO dtdAvpa vo unv oAAGCEL TO YPOLE TOL OEIKTN TOV

niotpomiov, tote oo O givar To pH Tov TEAKOV draAvpatog (0 = 25°C);

35. Na ovpmnphoete Ti¢ TpoTaoELC:
a. O&wa Aéyovtar ta o&eida ... ...... .
B. Baowd Aéyovton ta 0&eidia ... ...... .

v. Erapgotepilovta Aéyovtat To 0&eidia ... ... ... .

* 36. Na tonobetioete oTa KeVE TOL TAPAKET® TIVOKQ TOVS LOPLIKOVS TOTOVG

TOV EVOGEMY OV Ha TPOKLYOLV amd TNV EMLOPOCT) TOL VEPOV oTa o&eidia:

SO;

N,Os

CaO

Na,O

O=EA - BAZEIZ: AXKHZEIZ
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* 37.

38.

39.

40.

41.

42.

43.

44.

45.

No tomobetcete 6T KEVE TOV TOPOKAT® TIVOKO TOVS LOPLOKOVG TOITOVG
TOV aVLOPLTOV TV OVTIGTOY®V 0EEWMV 1) fACEWDV:

H;PO, H,SO04 KOH Al(OH)5

No ypdyete Tovg YN HKoHS THTOVE TOV TOPUKATM EVOGEDV:
1. o&eido tov kaAiov, 2. dto&eidto Tov avOpaka, 3. o&egidto Tov GLdNPOL
(III), 4. tpro&eidio tov Beiov, 5. 0&eidio Tov apyikiov, 6. 0&gidio Tov yaikoD
(), 7. povo&eidio Tov avBpaka, 8. 0&eido Tov YeLdapPYHPOL.

Na ypayete Toug ¥NUKOVG THTOVS TV TOPAKAT® EVOGEMV:
1. dalwto Tplo&eidio, 2. vatplo o&eidio, 3. Oeio d1o&eidio, 4. dalwTo me-
vto&eidio, 5. oidnpo(Il) o&eidio.

No weptypyete HECO UI0G OTANG TEPOUATIKNG SATAENG TN HIKPY| oy®YL-
pémra evog acBevolic 0&€og Kot TN HeYEAN ayOYLLOTNTO EVOG LGYVPOV O-
&éoc,.

No avagépete 000 1oyvpa Kot 6Vo acbevi 0&éa mov yvopilete and v
kaOnuepwvn {on. Na avagépete eniong pio woyvpn Pdon ko pio acbevn
Baon mov yvmpilete and v kabnuepvn Lon.

No GUUTANPOGETE TIG TPOTACELS:
. 'Evag niextpoAdtng eivat 1oyupdg OTaV .ovvvvneeneneen.
B. Evag niextpoldng eival ac0evng 0TOV .vvvnvenvenenneees

No cuvdvdcete Tovg apOpodg TG TPOTNG CTAANG HE TO YPAUUOTO TNG
devtepnc:

1. molvmpwTikd 0&D A. HCI

2. durpwtikn Bhon B. M(OH),

3. povompmTiko 0&H . HA

4. pmpoTikd 0&y A. Ca(OH),

5. moAvmpmTIKY Pdion E. H;PO,

6. povompmtikn faon Z.NaOH

No ypayete TOVG YNUIKOVG TOTOVS TOV TOPOKAT® evacenv: 1. Oeuxo

apyido, 2. avBpaxikdc yevdapyvpog, 3. vroyAmpiddeg vatplo, 4. Belovyo
AUUOVIO0, 5. Bpopiovyo kdAo, 6. pwcEopkd acPécTtio, 7. VITPIKOG GidNpog
(1), 8. yhwprovyog yarkog (I), 9. 6&wvo pwoopikd Papro, 10. wwdiovyog
vopapyvpog (1), 11. kvaviovyog apyvpoc.

No OVOLAGETE TIC TAPUKAT® EVOGELS:

1. CaCOg3, 2. Ba(OH),, 3. FeCl;, 4. H3PO,4, 5. Fe(OH),, 6. Al,S;,
7. (NH4)3PO4, 8. KCN, 9. HBr, 10. N;Os, 11. HNOj, 12. H,SOy,
13. AI(OH)3, 14. Fe,(SO4)s, 15. SO3, 16. NaOH, 17. CuOH, 18. ZnO,
19. CO,, 20. H,S.
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+46

47

. No ypayete 10 ynukd tHno (Loploko) Kot Ty ovopacio:
o) VoG SPOTIKOH 0&VYOVOYOL 0EEOG
B) evdg povompotikod un o&vyovovyov o&éog
v) evoc o&uyovolyov GAatog
) pog tpupmtikng Phong
€) evog un 0&uyovolyov GAaTog
oT) gvdg 0&VYOVODYOL GAOTOG TOV CLULUMVIOD

No GUUTANPOCETE TIG TAPUKATM TPOTAGELS:
o. To 0&wa 0&eldlo M vvvvvvevneer e, etvar ocuvBog oeidia
........... Kot 6tav StAvBovv 610 vepd ........... L€ OVTO KOl TOPEYOVV TO

B. Ta Pacikd 0&eldto M ..ovvvvvvvs v, elvar ocvviBmg o&eida
............ Kot 0tav dtoAvBodv 610 vepd ........... HE OWTO KOl TOPEYOVY
11\ AN .

v. Ta dhota sivol 10VTIKEG EVACELS TOV TEPLEXOVY OC KOTWOV ........ il
............................. KO OG OVIOV wevveie M oveveieees enienen,
3. Ta dhata £xovv g yevikd tomo M,Ay Omov +X eivat ......... oV
........... KO-y EIVOL ...vent TOV oevae,

€. Ta o&éa avTidpovv pe TG ... ... ... KOL TAPEYOLV ... ... ... KOL oeeeenne

oT. ApKeTA PETOAAO TOV EIVOL OPACTIKOTEPD TOV ......... OVTIOPOLV E TOL
SLADLOT TOV ......... KoL TOPEYOVV GANG KOL 0EPLO .........

p. Xnuixés avriopaceig

48

49.

50.

* 51.

o=

. Na meprypyete 1€00epig yNUKEG OVTIOPAGELS TOV YivovTal 6TV Kobnpe-
pwviy pag Com.

No cUUTANPOCETE TIG TPOTAGELS:

a. KdéOe ynukn ovtidpaon copforiletar pe pia ......... .

B. Ztn ymukn e&icwon SoKPIVOURE ... ......... OV GLVIEOVTOL HETAED
TOUG HE evvneeren weenaneannnns .

Y. ZT0 TPAOTO HEAOG VTLAPYOVV TO vua v aveen

5. @on etval ...venennnnne.

€. ATOTELEGUUTIKEG €IVOL OL KPOVGELS ...vveee. ...

Noa ddoete pio GUVTOUN TTEPLYPAPT] TOL TPOTOL L€ TOV Omoio Umopel va
mpoypotonomel pio ynpkn aviidpaon.

Noa Barete ToOVG KOTAAANAOVG GUVTEAEGTES GTIG TAPUKAT® OVTIOPAGELG:
a. S+ O, > SO;

B. Zn+ HCI - 2znCl,+ H,

yv. C+ FeO » Fe+ CO,

5. Cl,+ KI - KCI+ I,

e. Al+ HBr - AIBr;+ H,
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52.

53.

54.

55.

* 56.

* 57.

* 58.

Na S1KatoAOYNGETE TIC TAPAKAT® TPOTAGELG:

1. To pnro comiler mo ypryopa €€m amd to yoyeio.

2. To vnepo&eidio tov vdpoyovov (H,0,) daomdror oe vépoydvo Kot
0&uydvo Tapovsia TNG ¥NLUKNG 0VGT0G KOTAAGST).

3. To wyvuyelo evdg avtokivitov okovpldlel mo edkoAo omd OTL pio
NAEKTPIKN GLGKELN.

No GUUTANPDOCETE TIG TPOTACELS:
o. ApQidpopn AEYETAL 1) AVTIOPUOT «vvvvvreensen.
B. H anddoon piog avtidpaong deiyvet ............

No copTANPOCETE TIG TPOTATELS:

a. Anopaitnn mpobmdbeon yo va yiver pio avtidpaon aming avTikoTd-
otaong tvat .........

B. Amapaitnteg Tpovimobicelg yua va yivel pia avtidpaotn SITANG avTikoTd-
otaong ivat .........

Na ypbwyere:
) ta. cOpPora 8 PETAAA®OVY KOt GEWPE EAATTOUEVIG SPACTIKOTNTOC.
B) ta cOuPfora 5 apetdArov katd oelpd EAUTTOUEVNG dPUCTIKOTITOC.

No copmAnpooete T1g avTpacEls:
a) Na(s) + Cl,(@) — ..., PB)AI() +Bry() > ...,

) C(s) + 02(9) —-.., 8) N2(g) + H2(9) — ...,

€) Ha(g) + 12(9) —-.., ot) HgO(s) —-...,

£) HCI(g) - ..., n) H,0, —oime 5

No copminpadoete 00eg 0md TIC TOPAKATO OVIIOPAGELG LITOPOVV VA TPOLY-
patomomBovv:

1) Na(s) + HCl(aq) — ..., 2) Ag(s) + HCI(aq) —...,

3)Ba(s) + Hl(aq) — ..., 4) Al(s) + HCl(aq) — ...,

5) Al(s) + FeBr,(aq) — ..., 6) Ca(s) + AgNOz(aq)— ...,

7) Fe(s) + K3POy(aq) — ..., 8) Bry(l) + Kl(aq) — ...,

9) Cly(g) + Alls(aq) — ..., 10) S(s) + KCl(aq) — ...,

11) Zn(s) + H,O()— ..., 12) Mg(s) + H,O()— ...,

13) Ca(s) + H,O(l) —> ..., 14) Ba(s) + H,O(l) — ...

No copmAnpdoete 06eg 0md TIC TOPAKATO OVIIOPAGELG LWITOPOLV VO TPOY-

patomotmfovv:

AgNO3(aq) + BaCl,(aq) — ..., NaNOs(aq) + KCl(ag)— ...,
H,S0,(aq) + AlBr3(ag) — ..., ZnCl,(aq)+NaOH(aqg)— ...,
Pb(NO3)2(aq) + Na;S(aq) — ..., HNOs(aq)+zZnCl,(aq) — ...,
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* 59.

* 60.

61.

62.

63.

64.

Fe(NO3)s(aq) + Ca(OH),(aq) — ..., KNO;(aqg)+CaBr,(aq)— ...,
NH,Cl(aq) + Ca(OH),(aq) — ...,CaSO3(aq) + HCl(aq) — ...,
Na,COs(aq) + H3PO4(aq) — ... .

No GUUTANPOCETE TIG TAPUKATO OVTIOPAGELS:

HNO3z(aq) + Ca(OH),(ag) — ..., Zn(OH),(aq)+H,S04(aq) —...,
KOH(aq) + HzPO4(aqg) — ..., Fe(OH)s(aq) + H,SO04(aq) —...,
N,Os + NaOH(aq) — ..., P,0s + Ca(OH),(aq) —-...,

CO3(g) + Al(OH)3(aq) — ..., BaO + HCl(aq) — ...,

Fe,O3 + HNO3(aq) — ..., Al,03 + H,SO4(aq) — ...,

NH3(aq) + H,SO4(aq) — ..., NHs(aq) + HBr(aq) — ...,

CO, + Al,O; — ..., P,0s5 + Na,O — ... .

No copmAnpdoete TG avTdpacels:
SO3 +H,0 >

N,Os5 + H,0 —>

Na;O + H,0 —

MgO + H,0 —»

P,05 + H,0 —

Fe;03; + H,O —

To SO3 avtdpd pe dSwdopo KOH yioti:

a. 70 SOz avtidpad e OAES TIG EVDOGELG TTOL TTepLEyovy H

B. 6Aa To 0&gidio avTIdpovV e TG fAcElS

v. t0 SO3 givar aépia Evaoon

3. to 6&va o&eidia avTIdpovV e ta Stodvpota Tov floemv

No kototdéete To TopaKiT®d LETOAAN KOTA GEIPA UEIOUEVNC dPUCTIKOTN-
tac: Fe, Ca, Cu, Al, Pb, Ag, Na, Hg.
1... 2... 3.. 4. 5. 6.. 7.. 8.

No kotatdéete To mopaKaT® OUETAALD KOTO GEPA 0LENUEVIG dPUCTIKO-
mrTogG: Clz, 15, S, Fs.
1... 2... 3... 4.

Noa tonobetnoete oe kdbe kevd Tov akdAovBov mivaka TOLS TOTOVG TOV
ordTev Tov Oa TpokdhyoLvy omd TV avtidpact Tov Kabe 0&Eog mov wEPLé-
YETOL GTNV KAOETN GTAAN KOl TG EVOONG TOL TEPEYETOL TNV optldvTia
oTNAN.

FE(OH):; Na,O CaCOs; NH;3

H,SO,
HBr
H3PO,4
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65.

66.

67.

* 68.

*69.

*

70.

Noa yopoaktnpicete Tig ToOpaKATO TPOTAGELS He X OV €ivol CWOTEG 1 Le A
av gtvor AovOooUéVes:

a. 01dAvLe VOPOEESIOL TOV VOTPIOL GTO VEPD

B. dtdAvpa mevto&ediov Tov aldTOL GTO VEPO

v. ddlopa 0&eldion Tov KaAiov 6To vepd

5. dtlvpa vEpoYA®PioL GTO VEPD

No yopoknpicete Tig TopaKAT® TPOTAGELS e X av givol cwoTtég 1 pe A
av glvot AovOacpéveg:

a. ta facikd o&eidio avTidpodv pe Paoelg

B. To 0&va 0&eidia avTIdpovV e BAcELS

y. to emapeotepilovta o&eldia avtidpobv eite pe o&éa gite pe

Baoeig

3. 6h0L TOL GAOTOL TTEPLEYOVY PETAAMKS KOTLOV

€. T0 VOPOYAWPLKO 0D avTIdPA e OAa TO LETAAAD Kot EAeLBEPDVETOL V-
Sdpoydvo

Na yopoktnpicete TIg TAPAKATO TPOTACELS e X av givol GOOTEG Kat pe A
av etvor AovOoopéveg:

a. 7o Na avtidpd pe 1o vepd kot divel faomn kot aéplo Hy

B. 10 Mg avtidpd pe Tovug vOPATHOVG Kot divel 0EEIS10 TOV pa yvnoiov Kot
H,

Y. Yo va parypotorom et pio avtidpaon SImANG ovTIKOTAGTOGNG

Oo mpémel va mopdyeTol ommGONTOTE 0EPLO EVOOT

5. 0 Ag avtidpd pe vopoyAwpikd o0&y ko exivetal aéplo Ha

No yopoktnpicete Tig TopaKAT® TPOTACELS e X av givol cwoTtég 1 pe A
av givatl AovOOGHEVEG KO VO TEKUNPLUDGETE TIG AMAVTGELS GOG.

a. n avtidopaon: Zn(s) + 2HCI(ag) — ZnCl,(aq) + H,(g) eivor petadetikn
B. n avtidpacn: CaCO3(s) — CaO(s) + CO,(g) sivon petabetikn
v. n avtidpacn: Ha(g) + Cly(g) — 2HCI(g) sivan o&etdoavaywykn

8. n avtidpaon: Cu(OH),(aq) + H,SO4(agq) — CuSO4(aq) + 2H,0(1) sivon
ofedoavaymyikn

No CUUTANPOCETE TIG TUPUKATD YNUIKEG EELGMGELG TOLOTIKG KOl TOGOTL-
KA

a. HCl+ K;CO3 — ...+ CO, + ...

B. FeS+ .... —> H,S+ FeBr,

v. NaOH + .... - Na,S04+ H,0

0. K+ H,O — ...+ ...

No GUUTANPOGETE TIG TOPAKATO YNUKEG EEIGADGELG TOLOTIKE KOl TOGOTL-
KA

a ....+ H,O— H3;PO,

B. ....+ H,O > Fe(OH),

Y. ...t H,O— NaOH + ....

. ...+t ....—> NH;
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e. HQO—» ...+ ...

*71. Na YPAWETE TIG YNIKEG EEICMGELS TV AVTIOPACEDV OO TIG OTOIEG TaPA-
YOovTOL ToL GAOTOL:
1. yhoprovyog cidnpog (I1)
2. Beukod vatplo
3. P®GPOPIKO KAMO
4. virpikdg yarkdg (IT)
amo v €E0VOETEPMGN TOL KATAAANAOL Pacikov 0&etdiov e To KATUAANAO

o&v.

72. No YPAWETE TIG YMNIKES eEICMGELS TOV YNUKOV OVTIOPAGEDY OO TIS O-
noieg mpokvmTovy ta Ghata: CaBr,, NazPOy4, AI(NO3); and v e€ovdeté-
PMGT TOL KOTAAANAOL 0&E0G e TNV KATAAANAN Bdon.

% 73. No avopépete 500 mapadeiypato yNUKOY avidploeny eE0VSETEpOONG
KOTA TIG OTOIEG OEV £YOVIE TAPAYMYN VEPOD.

74. Katé mv enidpoon okévng payvnoiov oe apatd vdotikd Stdhvpe v3po-
YAopiov:
a. Agv Ba yiver ymukn avtidpaon.
B. Oa yivel ynukn ovtidpacn av Ogppdvovpe o StdAvpa.
v. Oa yivel OTOGINTOTE YNUIKY avTidpao.
5. Oa yiver ynukn avtidpacn av 1o dtdAivpo Tov vVopoyAmpiov
yiver mukvaTepoO.
No 01TI0OAOYAGETE T1 GMOGTY| ATAVINGT).

75. Katg mv avapeien dwddpotog AGNO; pe Siihopa HBr Qo yiver ynuuki
avtidpaon yloTi:
0ol TOPAYETOL ALEPLO
B. 0 dAata ovTdpovv mhvtote pe To 0&Ea
v. Kotopubiletot ilnuo
. eivor petobetikn avtidpoon
No 01TI0AOY|GETE T1 GCOOTI| UTAVINGT).

* 76. No YPAYETE TIG YMUIKES AVTIOPAGELS TOV OdNYOLV GTNV TOPUGKEVT TOV
ardTov Ag,SO4 kot Caz(PO4), pe aviidpdvia cdpoTa:
a) 0&0 ko Bdon
B) Béon kot 6&wvo o&eidio
) 0&0 kot Bacikd o&eidio
8) Baokd o&eidio kot 6€wvo o&eidio

77. Tlow eivon ta TPoidvTa TG avTidpaoTC evOg 0EE0C
a) pe Baon, P) ne Pacikd o&eidio, ) pe uétodro kot 8) pe Ghog.
Me moteg Tpodmobéaelg avtidpd éva 0& He Eva PETaAlo M pe éva GAOG;
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«78.

*79.

80.

* 81.

x4 82.

Xe anooTaypévo vepd mpocBétovpe pio oTarydva Stoddpatog eatvoroeba-
AETVNG KOl 0T CLVEXELD TPOGHETOVE VOl IKPO KOUUATL VATP1O.

a) No meprypdyete 600 @ovopeva mov B0, TOPOTNPTCETE UETA TV TPO-
oOnKn Tov vatpiov.

B) Na ypayete pio ynukn eEicmon mov neptypaeet éva amd To ovouevo,
TOL TOPOTNPHOCOTE.

e kabe éva amo ta doyeia A, B kot I' mepiéyovror ta dtodvpoto H, SOy,
HCI o NaCl, yopic va yvopilovpe oo ynuikn Eveon TepPEXETOL 6TO
K&0e doyeio. e kabe doyeio TpocHETOvE LIKPT TOCOTNTO PETOAALKOV PBo-
piov. [Tapatnpovue 6T 610 doyeio A ekAveTon aéplo. 1o doyeio B dev ma-
patnpovue Kapia aAiayn, evéd oto doyeio I' katafvdileTon inua eved taw-
TOYpova eKAVETOL 0éplo. Na eENynoete divovtag ToTOYPOVO Kot TIG YNL-
k&g €EIGMOEIC TOV QAIVOUEV®V, OO NTAV TO CUYKEKPLUEVO TEPLEYOUEVO
Tov kéBe doyeiov mpwv amd TV TPocHkm Tov Papiov.

e aofevi mov Ppédnie va TAoyEL OO VIEPEKKPIOT YASTPIKOL VYPoD O
ywrpds ocvvéotnoe Bepancia pe yomdakio ALUDROX ta omoia mepiéyovv
Mg(OH), ka1 AI(OH)3, evé Tov amaydpevoe va, moipvel acmipivn. Ilog d1-
KOOAOYEITE TNV 10TPIKT GUUBOVAR;

e kabe éva and To doyeia A, B kar I' mepiéyetal £va omd to mopaKaTm:
Sudvpa aocmpivng, ddivpe omd yardkt ALUDROX kot ¢uololoyucdg
opdc (Sradvpa NaCl 0,9% wiv). Tlog 6o S10moTMCOVUE TO TEPIEXOUEVO
ToV KGO doyeiov;

Ye éva yMUIKO €PYOOTNPLO VAdpPyovy Tpio doYEi KOTOOKELOOUEVD A0
YOAKS Kot dVo doyeio KoTooKELAoUEVD amd apyilo. Xta doxeio avtd 08-
Aovpe va amoOnKeOGOVE Y10 LEYAAO YPOVIKO StdoTNua, XOPIg Vo aAAOL®-
Bovv, Ta TapaKdaT® doAvpaTo

1. Bguov c1dnpov (IT): FeSO,

2. yYAoprovyov kariov: KCI

3. Bgukob payvnoiov: MgSO,

4. vitpiko¥ yevdapydpov:Zn(NO3),

5. vdpoyrmpikov o&tog: HCI

Ye 11 €ldovg doyeio mpémel va amodnievtel To KdOe StdAvpa;

No a1TloAOYNGETE TV OTAVINGT] GOC.

Atveton 1 NAEKTPOYNIKT CEWPE TV GTOKEIWOV:

K, Na, Mg, Al, Zn, H,, Cu, Hg.
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ApactnproTnta

O&éa -Baoeic -Agikteg

Ta oééa civar ovoisg mov £xovv éva kKowd cvvolo wiotntwv. O fdeerg (Yvm-
OTEG KO GOV adkdAia) sivon GAleg ovoieg pe dtapopetikég 1010tnTEg. Me TaL o~
POKAT® TEPALLOTO TOV YPNCLLOTOLOVV ATAEG OVGIEG KTOV GTLTION» UTOPEITE VO
dtepevvnoete kamotleg amd T1g 1010t T1eC awtéc. Emiong, pmopeite va Kotavonoce-
Te TV KApoKa Tov PH oV ¥pnGILOTOI00V 0L YNLLKOL Y10l VO TTEPLYPAYOVY TIG
0VGieg aLTEC.

H mo evtunwoiokn 1010tto TV 0&émv — Bdcewv ivor 0Tt aAldlovy To ypmua
TOV JEIKTAOV. LTO MEPOLLO TOL TEPLYPAPETAL, Gav deikTNG Oa ypnoiponombel to
EKYOMOUO 0O €va KOO AoaviKO, TO KOKKIVO Adyovo. XTo TpmTo o Oo
TOPOCKEVACETE TO ekyLAICUA 0VTO. KOPeTe TO0 Adyovo G KOUUATIO HUNKOVG
nepimov 2,5 cm ko maipvete amd avtd dvo kovmeg (mepimov 500 mL). Ta to-
nobeteite og éva blender pe éva motpt vepd (250 mL) xon to kotepydleote
wote va yivel évag mToAtog. Ambeite pe éva kdokivo kot to dmOnpa o givor o
Sdtdlvpo Tov deikr).

[Mapaxdato divovtal To ypOUATO TOL TOiPVEL 0 «OEIKTNG» AVTOC GE dhPopeg
Tpég pH.

pH 2 4 6 8 10 12
APOLOL e
eKYLVMOLO- | KOKKIVO | TOpTOKOAL | 1ddeg | UmAe KTt TPACIVO
Toc TPAGIVO

No eléyEete tdpa pe ) Pondeta Tov «deikTn» GoG TNV KATd TPOGEYYIoN, TN
oV PH TtV TopakdT® SIAVUATOV TOV VIAPYOLY YOP® GOG, OT®S: £V, AgNo-
Vi, 0Kk VYpo Kabapiopod tlapdy, dtivpa 6ddog Layelptkng, dtdAvpa (a-
YOPNG, COUTOVAY, aVTIOEIVA YA, VO VKTIKA, YOAO KATT. No KoToyplyete Tig
TOPOTNPTOELS GOG GTOV TOPUKAT® TivaKoL:

Yhkd Xpodpa deiktn pH Yhkd Xpouoa deiktn PH
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AT oVTIOEIS OTIS AOKI|GEIS TOALATIANGS EMILOVHS

Kal 6wotov Aabovg

20. A sivor Y, 0, 0T
X givat o, B, €

21.

A glvat: o, 9, €
X givat: B, y

(1-0), (2-)

To A givai 6&wvo,
7o B etvan Baoiko.

25.
27.

Y10 A mpocbétovpe Pdon
ka1 6to B 0&v.

(1-7), (2-0), (3-P)

(1'8)1 (2'0*)’ (3'Y)l (4_'3)’
(5-9)

31.
32.

33.

Y givat: a, &
A glvau B,y

43. (1-1), (2-A), (3-A), (4-E),
(5-B), (6-2)

61. 5

65. T sivau o, &
A givat B, v

66. = civou B,y
A elvat a, d, €

67. X civor o, B
A glvat vy, 8

68. = sivou B,y

A givot: o, 6

74. 4
75. y
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YXTOIXEIOMETPIA

Ol ZTOXOI

210 TEAOG TNG BIBAKTIKAG QUTAG EVOTNTOG B TTPETTEI VO UTTOPEIG:

>

»

>

Na opileig TI gival OXETIKA OTOMIKN Pdla (aTouiké BAPOG) Kal TI OXETIKF HOpI-
akn pada (popiakd BApog).

Na avaAueig Tnv €vvola Tou mol Kail Tou ypauHopopIakoU OyKou, TTaipvovTag
oav Bdon Tnv uttdBeon Avogadro.

Na utroAoyiCeig Tn pdda, Tov 6yko agpiou (o€ STP ouvbrikeg) f Tov apiBud
Mopiwv, av yvwpiceig Tov apiBud Twv mol piag kabapng ouaiag kai avTioTpo-
@a.

Na 3IaTUTTWVEIG TOUG VOPOUG Twv agpiwv. Na utroAoyideig éva atré Ta pey€dn
P, V, T, n piag aépiag kaBaprig ouaiag f piygartog, av yvwpilelg Ta utrdAormra
Tpia peyéOn. Na utroAoyilelg, JEOw TNG KATOOTATIKAG £EI0WONG TNV TTUKVOTN-
Ta A TN OXETIKA MOPIAKK pdla evog agpiou.

Na ek@pdleig Tn ouyKEVTPWON evog SIOAUPATOG Kal VO UTTOAOYICEIG TN TIUA
auTig o' €va didAupa, av yvwpicelg T pada tng dioAupévng ouaiog Kal Tov
oyko Tou dlaAupaTtog. Na uttoAoyideig Tn GUuyKEVTPWON £vOG SIGAUPOTOG KATA
TNV apaiwon r TNV avduign tou ye dAAa diaAupata (e’ 6oov dev Aappdvel
XWwpa avtidpaon PETAEU TOUG).

Na ouvdEeig TIG TTOGOTNTEG TWV AVTIOPWVTWY HE QUTEG TWV TTPOIGVTWY, KAVO-
VTag ava@opd aTnv atopikr Bewpia Tou Dalton. Na utroAoyiceig Tnv TToGOTN-
Ta €EVOG AVTIOPWVTOG i TTPOIOGVTOG, AV yVWPICeIS TNV TToodTNTA VOGS AAAOU a-
VTIOPWVTOG A TTPOIOGVTOG (OTOIXEIOUETPIKOI UTTOAOYIGHOI).




H nopaoxson tov Pbl,
(xitovo ilnpo) pe avtidoo-
on KI (dyowpo Stdivpe)
pe Pb(NO3)2 (dxewpo
Shvpor) aotedet pler yo-
QUXTNOLOTINY UVTIBQLoY
OITM|G OLVTIXALTHOTHONG.
ZOQPWve Phe T] GTOVYELOpE-
Tl ™G YNNG eblowong
pToQsl v vTohoYLoTEL 1|
TOGOTNTY TOL ICHPIATOG, 0V
Sivovtat ot TOGOTNTEG TWY
AVTIBQAOVTWY COUATWV.



XTOIXEIOMETPIA

Ewsayoyn

2T1c OeTIKéG EMOTNES, Apa Kot 6T ynueia, N «aAndsio petpiétar. Ti-
nota O yivetal omodektd av o peTpnOei pe kdmowo tpomo. Emeldn d¢ to
Baocwod aviikeipevo g ymueiog etvar n VAN, tpénel va pdbovpe TOS av-
™ uropet vo petpndel. 1o Kepdiaio avtd tpoceyyilovral dvo tpomot. O
évag elval n pérpnon mg paloc, M, cav mocd g VANG TOv TEPLEXETOL
010 ovykekpévo ompa. ‘Etotl Ba yvopicovpe to {uyod kot to Kg. Opac,
N VAN petpiétal Kot p’ GAlo tpomo, agov ektog amd 1,5 kg Cayapn vrdp-
youv Kot 11 pabntég 1 36 awvyd...

O 3e0TEPOG OVTOG TPOTOG EEKIVA Od TO YEYOVOG OTL 1) VAN €ivail
oovveyng, dMAadY eival TOANATAAGLIO LG OOUIKHG HOVOOOS EITE OUTY
elvar péplo N 16v N dropo. Xvvenmc, N VAN pmopel va petpndet kot cav
apOuog, N (N = number), avt®v TtV Sopik®v povadwv. Maiota, enet-
oM o apBudg avtodg gival TEPAoTIOS - AOY® NG OmEPOEAd IOTNG LALoGC
TOV SOUK®OV HOVAS®V - gledyetor o apdpog Avogadro (Na) cov 1 «ym-
wkn dwdekdda N viovlivar. Kat’ enéktao, opiletar wg mol n mocd-
T TG ovaiog (N) m omoio mEPIEYEL Evav opiopHEVO aplipd coUTISImVY.

H ovvdeon avtodv tov 600 tpdnwv pétpnong Bo eEnynoet Kaid-
TEPOL TIC EVVOLEG TNG OYETIKIG OTOUIKAS Kal popiokns udlog (i atoutkod
Kol Hoplaxod Bdpovg), Tov gival 1 PACT TNG GTOUYEIOUETPIOG KoL TMV
OTOLYELOUETPIKADOV VITOLOYICUMDV.

Emiong Ba dodpe mmg 0 yMukog TOTOG HOG EVMOONG KoL 1) X1KY
eElowon mapEyovy TANPOEOpieg GYETIKA e T HALH Kol TV TOGOTNTO
™G VANG TV COUATOV TOL LETEYOLYV otV avtidpaot. Enedr), pdiota,
0l TEPIGGATEPEG OVTIOPAGELS YivovTal 6g dlaAvpata, potpaio Bo odnyn-
Bodue otov 0pLopd ™G GLYKEVIPWONG (C) TOL SOAVLOTOC, TOV OTOTEAEL
™ PACTKT YNUIKT] LOVASO TEPLEKTIKOTNTOG.

Y1eve Aowmdv optopévn avti 1 oOvietn eEAnviky AéEn (otoryeio
+ uétpnon) MMADOVEL TN UEAETN TOV TOGOTHTOV AVTIOPOVI®V KOl TPOIO-
VIOV J0G YNIKNG avtidpaong - e€icwong. Ovclactikd ovtd NToV Kol TO
O ONUOVTIKO Prpa otV Topeia Tng ynpeiag, kabmg am’ avTV TPoLKy-
yov ot akpiéctarteg avaroyieg palov, cOLPOVO UE TIC OTOIES TO. OTOL-
yelo Kot o1 evacels mopdyoviot 1 avtidpovv. OAn n vewtepn ynueio otn-
piytnke ota dedouéva avtd. ATOVINGES 6€ TPOPANUATO OTMG, TOG J
g Prrapivng ypeldletor nUePNoE O OPYOVIGHOG 1] TTolo, Etvat 1 €V dv-
vaper mopaywyn evog petoddeiov oe pétaAdo 1 mow eivon m (oM pog
urotopiog 1 mote eivar 1 EKPNKTIKN IKAvOTNTO LG paPdov duvapitioog,
avayovtol TEMKE 6€ KO0V GTOLYEIOUETPIKOVS VTTOAOYIGUOVG,
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ouvdudlovTal

.>_ITI><_O—|M‘
. M_ITIM'OZITI‘

OOMIKN) OOUIKN
ovada povada

ouvduddovral

>

>—TVO=Z ‘-

>Z20 1> ‘

&~ V4

O¢epéANiog AiBog yia TOUG XnuiI-
KOUG UTTOAOYIOPOUG OTTOTEAE-
o€ n aTopikr Bswpia Tou Dal-
ton n oTToia O€ YEVIKEG Ypa-
MEG TTEPIYPA@ETAI AT TO TTO-
pPOTTAvVW OXAHO.

e Eival 3 dwdekadeg auyd,
n=3 Kal

N =3 0wd.- 12 auyd / dwd=36
auyd

Kat" avaAoyia o€ 3 mol H,O
TrepiExovtal 3 Na popia vepou.



4.1 Boolkéc £VVOlES Y10 TOVG YNULKOVS VTOAOYL-
OPOVG. GYETIKN GTOMIKT] PAla, GYETIKY] HOPLOKY] Nd-
Ca, mol, aprOpnog Avogadro, ypoppopopLoKos 0YKog

YyeTikn] atopki] pdala - Xyetiki popraxi) palo

Ao oA vopic, oYedOV QUECMG UETE TN JTVTMOOT TG OTOUIKNG Oem-
piag Tov Dalton (1803), kot yio peydro ypovikd Sdotnua, oL XNUIKol &-
OTIAGTNKAV GTO BEUO TOV TPOGIOPIGHOV TNG HALHS TOV OATOUMV KoL [LO-
piov. To péyebog BEPata ToV cOUATIOIOV AVTOV givarl acOAANTTO LUKPO
pe amotéleoua vo kabiotatol aduvaTog 0 AmOAVTOG VITOAOYICUOG TNG LA~
Cag tovg. QoTd660, 0vTd TOL YTV dLVOTO va Yivel, Kot Eywve pe T Pon-
Og10. TOV TOCOTIKAOV avOAVGEMY KOOOPOV 0VGLOV, NTAV 1 GVYKPLOT TNG
péaloc Tov atopmv Kot Tov pHopiov pe pio cuyKeKpluévn povada pnalog.
Avtn glval 1 otopukn povado palog:

»  Atouxn uovaoa udlog (amu) opiletar wg to 1112 e palag tov aro-

ov tov avlpaxa -12 (*C).
No onpetwdei 611 0 2C eivar exeivo 10 106TOMO TOL GVBpaKa OV ExEL 6

TPOTOVIO, Kot 6 verpdvio 6Tov Tupniva Tov. G €K TOLTOV, Ui0 OTOUIKT
, , ; , , P 24
povada palog vroroyileton 61t ivan ion pe 1,66 10 g.

Yyetikn aropkn) pala (Ar) 1 otopké papog (AB)

> Xyetikn arouixn uolo 1 atouiko Popog Aéyetor o apiuog wov deiyvel
TOOES POPES elval UEYOLDTEPN N UALO TOD ATOUOD TOD GTOLYEIOD OO TO
1/12 ¢ udlog tov arduov tov avlpaxa -12.

‘Etot Aowmdv, dtav Aépe 0Tt M oyetikn atopikn palo tov o&uydvou eivar
16, evvoobpue 6t n palo Tov atdpov Tov 0&VYOVoL givar dekaésL PopEg
peyalvtepn omd to 1/12 g palec tov atdpov 2C. Anhadn, Ar o = 16.
No Topatnpnoovpe 0Tt 01 oXETIKEG aTopkég naleg etvor kabapoi apdpol
exppacpéveg oe amu. ‘Etot, av 8élovpe va vrohloyicovpe Ty amdivn
atoptk] palo apkel vo TOAAOTANGIAGOVUE TN CYETIKY OTOMKN palo pe
101,66 10% g ..

TéNOG, HEAETOVTIOG TOV TIVOKO TOV CYETIKOV OTOMK®OV HaldV
670 mopapTUa Tov PiPAiov, PTOPOVUE VO TOPATNPTCOVUE, TMOG TOAAL
otolyela £Qovv deKadIKES TIUEG Ay avTl Yol aképateg mov Oo mepluévaple
pe Péomn tov opiGHo TNG GYETIKNG ATOUIKNG HALHG. ZTIG TEPUTTAOGELS OL-
TEG, Ol TYES TOL VKO OVOPEPOVTAL GTO HEGO OPO TV GYETIKMV OTOLLL-
KOV paldv ToV 1I60TOTwV, OTMG AVTAE OTAVTOHV 6T VoM.

Hopdaoerypa 4.1

Av Bepricovpe 0Tt 0 PUOIKSS GvBpakag omoteleitat omd 98,9% 2C ko
1,1% 3C , va vrohoyiotei 1 oxeTeh otopk pélo Tov puotcod GvOpor-
Ko dgyOpevoL 0TL 10 A, TOV 12 gtvon 12 kat 1o A TOV B¢ etvon 13.
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o H oxeTIKr) atopikr pala (A-
TOMIKO BApog) TIG M0 TTOAAEG
@opég atnv EAANVIKA BiIBAIO-
ypagia oupBoAiceTal e AB.
210 TTaPOV BIBAIo uloBEeTETaI N
mpéTacn tng IUPAC Kai
oupBoAiceTar A,.

e H oxeTIK) poplak pala
(Mopiak6 Bdpog) Tig 1m0 TToA-
AéG @opég oTnv EAANVIKA BI-
BAloypagia cupBoAieTal pe
MB. ZT1o Trapoév BiBAio uioBe-
Teital n mpétTaon tng IUPAC
Kol oupBoAiCeTal M,.

e O opIopdG TNG ATOUIKAG
Movadag Mdacag o€ didpopeg
XPOVIKEG TTEPIODOUG.

1 amu 1coUTail :

- M€ TN pada Tou evodg atéuou
H (19°° aiwvag)

- Mg 10 1/16 TnG padag Tou
atopou Tou O (1904)

- pe 10 1/12 TG pddag Tou
atépou Tou C (1961- oruepa)

-1,66 10% g

mom’)pou
e Ar=—
1/12M grsp0u °C

o Me 10 QaOUATOPETPO PAlag
UTTOPEI VO TTPOCdIOPIOTEN PE
akpifela n cuoTaon TwV 1I00-
TOTTWV O’ £va OTOIXEIO OTN
@UON, KOBWG Kal O OXETIKEG
QATOMIKEG PHACEG TWV ICOTOTTWV.



AYZH

‘Exovpe 611 1 oyetikn atopkn pdla tov uoikol dvOpaxa givat:

98I 15, M 13 10011
100 <100

Egappoyn

O yaAkdg, €vo LETOAAO YVOGTO OO TOVS 0PY0L0VG XPOVOLGS, YPTCLULOTOL-
elton oTo NAEKTPIKA KaAmola, ota vopiocpata kKA. Me dedopévo Ot o
YOAKOC OmavTd 0T GOoT pe T Hopen 8% totdnav *Cu (ot T0c06Td
69,09%) kot *>Cu (o€ mosootd 30,91%) na vIOAOYIGTEL TN GYETIKN 0TO-
i pala tov euotkov Cu.

(63,55)

YyeTikn) popraxi) pale (M,) § Moproko papog (MB)

> Zyetikn popioxn uao f popioxo Papog (M) ynuikng ovaiog Aéyetar o
op10uog mov Oeiyvel mOTES POPES EIVOL UEYOAVTEPN N UA Lo TOV Hopiov
7OV OTOLYEIOV i TS YNUIKKS évawongs ord to 1/12 tne udlog tov arduov
700 avBpaxa -12.

‘Etotl dowmdv otav Aépe 6t to poplakd Papog tov Beukov o&fog (H2SO4)
etvan 98, gvvooipe 6t n pdla Tov popiov tov Beukod o&éog givar 98 @o-
péc peyalitepn and to 1/12 e pélag tov atdpov C.

To M, pmopet va vroloyiotel evkola pe Pdon 10 poplakd THTO, 0KO-
AOVODOVTOG TO TOPAKAT® CKETTIKO:

a. To M, otoryeiov 1oovTON LE TO YvOpUEVO TOV A, €M TNV ATOMIKOTNTA
tov ototyeiov. ILy. My N, =2- Arn=2:14=28

B. To M, ynuxng €voong 1600Tal e TO GOPOIGHO TOV YIVOUEVOV TOV
OEIKTMV TOV OTOYEIMY 6TO HOPLOKO TOTO TNG EVAOONG €T TA OVTiGTOYOL
A tov otoyegiov ILy. Mru,s=2-Arg+1- A s=21+41.32=34

Hapdocrypa 4.2

No vVToAoY16TOVV 01 OYETIKEG poplaksg pnaleg (Mr):
. P4 B A|2(804)3

Aivovton. A,: P:31, Al :27, 0:16, S:32.

AYZH
a.Mp,=4-4,p=431=124
B. My Aly(s04)s = 2+ Aral + 3 (Ars + 4-Aro) = =227 + 3(32+4:16) = 342
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e XnuIKr) oucia: oToIxEio i
XNMIKA évwon.

mpopiou
M= —
1/12M aropou °C

e H €vvoia Tou M, etTekTeiveTal
KQlI OTIG IOVTIKEG EVWOEIG, TTAp'
OAo TTOU C' AUTEG BEV UTTAP-
XOUV uopIa.






TéAog, e PAGT TOLG OPIGHOVG TOL SDCULE Y10l TIG CYETIKEG ATOMKESG KO

OYETIKEG HOPLoKEG MALEG, UTOPOVUE VO GUVOECOVUE TO LLOKPOCKOTIKA

peyébn palo Kot OYKo HE TO HKPOKOGHO TOV SOMKOY cOUaTdimv (dto-

po, popto M 10vra ) | S1opopeTIKE va yepupmoovpe to meipopa (m.y. pe-

tpnoeilg pue Luyo) pe  Bewpia (m.y. atopkn Bewpio)

» O apiBuog Avogadro exppdler Tov opidué tmv atéumy oTo10voNToTE
OTOLYEIOD TOD TEPIEYOVTOL GE UGLO TOTDV YPOUUOPIWYV 000 EIVOL 1 T)E-
TIKN oTopiky ualo tov. Aniaon,

1 mol atopwv TepIExel Ny dTopa Kai Cuyicel A, g

ny. 1 mol atdpwv O mepiéyer 6,02:10%° dropa kon {uyiler 16 g (4,

0216)

kat 1 mol atépov Fe epiéyet 6,02-10% dropa kou Quyiter 569 (4, re=56)

» O apifuoc Avogadro ekppaler tov apifuo twv popiwv otoryeiov ynui-
KNG EVWONG TOV TEPIEYOVTOL TE UALO. TOTWY YPOUUOPIDY 000 Vol N
oyetikn popioxn ualo tovs. Etoi, Eyovue:

1 mol popiwv TTEPIEXEl Na pOpla kal Cuyilel M, g

.. 1 mol popiov N nepiéxet 6,02-10% udpra kar uyier 28 g (M, = 28)
kat 1 mol popiov HoO mepiéyet 6,02:10%2 pope kou Cuyier 18 g (M,
=18)

IXHMA 4.1 Amé apiotepd Tpog Ta de€id TToodTnTeg 1 Mol atré : payeipikd aAdr (NacCl),

¢axapn (C12H22011), avBpaka (C), xaAko (Cu).

Hapdocrypa 4.3
[T6éc0 Cuyiler to 1 dtopo vopoydvov; (4r n=1)
AYXH

Zoppmva pe Tov optopd tov mol:

N, atopo H ~ SvriGovv 1g o
1drtopo m P

TOHOV

- 19 _166.10%g
N

A

atopov
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® 0 6pog Mol gival YeVIKOG Kal
£XEI EKTOTTIOEI TNV OpoAoyia
g-at (ypauuOdTOUO).

g-ion (YPOUMOIoV).

1 mol H,O (18 g) o€ auykpion
pe 1 mol ovotrveUpaTog-
C,HsOH (46 g)

1 mol NacCl (58 g) o€ cUykpI-
on pe 1 mol CaCOs3 (100 g)



Epappoyn
No vroroyiotei n palae Tov atdpov ToL VIPAPYLPOVL (A g = 200).
(3,32:10%% )

Mopaderypa 4.4

1660 CuyiCel to 1 puodpro tov Beukov o&cog (H2SO,);
Atvovtar ov tipég 4, H: 1, S:32, O:16.

AYZH
M 1504 = 2:141-32+4-16 = 98
Zopeova pe Tov optopd tov mol:

CD’Y{EOUV 98¢ )

N, nopw i

1uopro m

_ B9 _163.10%g

popiov
N A

popiov

Egappoy

No vroroyiotei N palo tov popiov g {ayapng (C12H22011).
Aivovrtai ot tipég Ar: C: 12, H: 1, O: 16.

(5,67-10%%g)

I'pappopoprokog o6ykog (Vi)

O Itordg puoikdg Avogadro datdinmoe to 1811 v opdvoun vrdbeon

(M apyn N vopo) omv mpoondbeld tov va gpunvedoet o vopo Gay-

Lussac, o onoiog avagépeTor otV ovaroyio YKoV mov €govv ta aépla,

Otav evOVOVTaL ZOHE®VO Pe TV VoOeoT ovT:

» looi dykol agpiwv 1 atuwv otig idieg ovvbkes Oepuokpacios kai mie-
ong mepigyovy tov io1o opiBuo popiwv. loyder ko to avtiotpopo, onia-
on oot opiBuoi popicwv N otuwv Tov Ppiokoviol otic i01eg ovVONKeS
Oeproxpaaciog kou Tieong kataloufavovy tov iolo 0yko.

Onwg yvopilovue, 1 mol ynuikng ovsiag mepiéyet otabepd apud popi-

v, onoiog kabopiletar amd tov apBud Avogadro (Na).

Na = 6,02:10% mol™*

Me Baon ta mapandve dedopéva Kotoinyovpe 61t to 1 mol orolovdnmro-
te aepiov Kotarapupdver Tov 1010 Oyko, 0 omoiog ovopdaletal YpoLOpO-
pLoKdg Gykog.

» Ipouuouopioxos oykog (Vm) aepiov ovoudletar o 0ykog mov Koto-
AopPaver to 1 mol avtoov, oc opiouéves ovvOikeg Ospuoxpacios kou i-
EONG.
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Amedeo Avogadro (1776-
1856). ITaAGG 0pIOTOKPATNG.
2TToUd00E VOUIKA Kal £YIVE
Onpoaoiog uTTAAANAoG. H eva-
0XOANGCN TOU HE TIG PUOIKEG
EMOTHMPES ApXIoE PE DIdRa-
OO KOTA TIG EAEUBEPEG WPEG
TOU Kal TTapakoAoubnaon pa-
ONUATWY QUOIKAG OTO TTaVE-
TOTAMIO. ApyoTEPQ £YIVE KA-
OnynTig o€ Yupvaoio Kal €Xo-
VTaG TTEPICTOTEPO XPOVO OTN
01G0ean TOU CUVEXIOE TIG ME-
AéTeg Tou. BEBaia n EAAeiwn
gpyaoTnEIaKoU XWEOoU Kal TO
VEVIKOTEPO UTTORABPO TOU,
OUVEBAAE OTO VO aPOCIWOEI
o€ BewpnTIKEG MEAETEG, aTTO-
TEAWVTAG iICWG TOV TTPWTO
BewpnTIKO ETTICTAMOVA TWV
QPUOIKWYV ETTIOCTNUWY. To 1820
€yIve KaBNyNTAG OTO TTAVETTI-
OTAUIO, KaTaAapBdvovTag Thv
£€0pa TNG HOBNMATIKAG QUOI-
KNG.

e H utm66eon Avogadro eki-
vnoeg oav pia uttéBeon n o-
Troia orpEpa €xel 1I0XU VOUOU
(apxng). Me Bdon autr TNV
uTT6Beon o Avogadro aTTEdEICE
yia TTPWTN @opd Tn diagopd
METAEU TwV aTOUWY Kal Popi-
wv.

o Aépia: A, B, I,

1mol A > Na popia > Va
1mol B > Na pépia > Vg
1mol ' > Na poépia > Vr
dpaVA=VB =Vr= =Vm

e O Vi, avagEépeTal Kal oav
Mopiakdg 6ykog | HOAaPIKOG
OYKog



e mpotumeg cuvOnkeg migong kKot Oeppoxpaciac, STP, oniaodr, o Oep-
pokpacio 0 °C (n 273 K) kot wieon 1 atm (760mmHg), o ypappopopio-
KOG 0yKoG TV aepimv Ppédnke mepapatikd icog pe 22,4 L.

ZXHMA 4.2 O ypappouopiakdg 6ykog (Vm) oe STP ouvOrkeg gival o OyKog Twv
22,4 L Trou kataAapBdvel To KiTpivo KouTi. Na aUykpion BAadoupe Tn YTTdAa.

O mivaxag mov akorovbei cuvoyiler doa avapépape kot Bo pog eavet
Waitepa xpNoYog otV enilvon twv TpofAnudtmy mov akolovhovv.

* Méow tov poplakov tomov vroAoyilovpe tov aptud twv mol atdpmv
TOL TEPLEYOVTAL O GLYKEKPLUEVO aptOpd Mol g ymuikng ovoiog.
INo mapdderypa, omd to poptakd Tomo Tov Oeukod o&éog (H2SO4) éxov-
pe:

2 dtoua H

oto 1 pépto H2304é 1 dropo S

4 Gropa O
M

2Np Gropo H — 2 mol atépwv H
oto 1 mol H,SO, <1NA Gropa S — 1 mol atdpwv S

4Np dropa O — 4 mol atdpwv O
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1o Topadelypato Tov akoAovBovv cuoyetilovtal To peyeom:
1. apBpog mol

2. palo

3. ap1Ouog popimv

4. bykog (Lovo yio agpiar)

wog kabapng ovoiag (otoyeiov N évoong). Mdlota pe Pdon v tiun

ToV evA¢ peyéBoug pmopovpe vo, LIToA0YILOVLE TOL LVTOAOTOL  TPidL.

Hapdoerypa 4.5

[Mocotta vopdbeiov (H,S) Cuyiler 170 g.

a ITéoa mol givar  mocodTTOL OLTN;

B. [Toco 6yKko katalapuPdavel 1 tocoOtnTO 0VTH 68 STP GLVONKEG.;
y. [loca popra HoS mepiéyovian otny mocodTTO LT,

Atvovtat o1 oyetikég atopukég paleg 4. H:1, S:32.

AYZIH
a. Onwg &yovpe dgt, to 1 Mol pog ynuikng évewong 1 evog ototyeiov Lo-

yiler toca g, don eivon 1 oXETIKY| poplakn palo g yMukng Evoaons i
Tov ototyeiov. Emopévmg,

1molH,S it 349

TO —_—
n 170 g

n n=5mol H,S.

HMapatipnon

O vrohoyiopds ovtdg Hmopet va yivel KAvovtag ypron TS oxEoNG:

m
n=——
M, g/mol

omov N = 0 apBpdc Twv Mol kot m=n puala g YMUKNAS OLGioC.
21N GUYKEKPLUEVT TEPITTOOT EXOVLE:

m 170 g
Nys = = =5 mol
M, g/mol 34 g/mol

B. To 1 mol aéprog ynukng Evoong Katahapufavel ®g yvootov 6yKo

1molH,S 224L
5mol  V
22,4 L o STP. Enopévag,

V =112 L aepiov H,S

v. Eniong yvopilovpe 6tt 1 mol onotacdnmote ynuikig ovciog mepiéyst
Na popro. Enopévacg,
ImolH,S N, pépua

oo i X =5N, uépia, dniadn5-6,02-10% popia!
mo X
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Epappoyi

a. [Téoa popia appwviag (NHz) tepiéyovrar og 1,12 L avtig oe STP;
B. I16o0 CuyiCovv ta 1,8066-10%* uopia NHs;

Aivovton ot Tyég tov A,. N: 14, H: 1.

(0. 0,05N, B. 51 Q)

Onwg eaivetal oto Topadelypo mov akoAovbel, pmopodue va LTOAOYi-
GOLUE TIG HALES TOV GTOLYEI®MV OV TEPLEYOVTOL GE pio EVMOT, OV oG
divetan n pala g évoone. Kat avtiotpoea, vo vroloyicovpe ™ pala
oG évoong, av yvopilovpge v TocoOTNTo €VOC OO TO GLGTATIKG TNG
oTolyEla.

Hapdocrypa 4.6

Noa vroroyiotel Toca ypappdplo o&uyovov mepiEyoviat o 16 g dro&etdi-
ov tov Beiov (SO3).
Aivovtan ot tipég tov 4,: S: 32, O: 16.

AYZIH
M, =1.32+2.16 = 64.
Apa to 1 mol SO, Quyilet 64 g ko £xovpe TV KOTATOEN
64 .
o gSo, 1 2-169
169

2T

glvai o&uyovo.
dpa mo=8g.

Egappoyn
[Téoa dropa vopoydvov (H) mepiéyovrat o€ 68 g vopdbsiov (H,S);

Atvovton ot Tuég Tov A,: S: 32, H: 1.

(4Na)

Téhog, divetar vodetypatikd TpoPAnua e piypo ovsldv, 6to onoio {n-
tetton va Bpebel  ovotaon tov. Edm ot dyveotot ekepalovtal cuvidwmg
oe Mol. Mg tovg ayvdotovg owtovg kat pe Paon ta dedopéve Tov mpo-
BAnuatog m.y. g, L, pépra kAm., dnpovpyovpe cuoTnUe TOGOV £61I6MGE-
®V, 0601 Kol 01 yvmOoTOoL.
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Mopdaocrypa 4.7

Aépro piypa mepiéyxer CO2 kot SO7. To piypa avtd Quyilel 7,6 g, evd o
oykog Tov o STP cuvOnkeg eivon 3,36 L.

a. [Téoa mol kabe agpiov mepiéyet o piypa,

B. IMowa givar n pala tov CO;, ot0 piyua;

Atvovton ot tipég tov 4, C: 12, S: 32, O: 16.

AYXH
‘Ecto 611 10 piypa tepiéyet X mol CO; ko yw mol SO;. Zuvapticetl tov X
KoL Y UopoVLE va VITOAOYIGoLpE TN HAL0 TOV PiYHOTOG KOt TOV OYKO

TOV.
1moIC02=44g 4 m, = 44x g
X mol m,
1molSO, 64 ,
=23 m, =64y g
y mol m,

Emedn opog Mgy, +Mgy =7,6 9

&yovpe [4x + 64y =76 (1)

JVVOPTNOEL TAM TOV X KOL Y LTOPOVLLE VO, VTOAOYIGOVLE TOV OYKO TOL
uiypotog og STP.

=224x L

1molCOy 2241L .
xmol V. ! VCOz
co,

1mol SO, 224L
mol V.
v S0,

Emopévag, yia to piypa mov €yet 6yko 3,36 L 6a 1oydet

Ver +Venq =336L
co, "'so,

Kkat égovpe: 22,4 + 22,4y = 3,36 (2)

Abvvovtag to ovotnpo tav (1) ko (2) Bpickovpe:
X =0,1 ko1 y = 0,05

Apa to piypo mepiéyetl 0,1 mol CO,, dniadn 0,1-44 g dnradn 4,4 g CO;, ecroSE
R =8,314 J K~ mol
kot 0,05 mol SO,.

E@appoyi

Aépio piypo aroteheitan amd 610&€idto Tov Oeiov kot vOpOOeto. To piyua
QuyiCer 13,2 g ko kotahapupdavet éyko 6,72 L og STP.

a. [Téoa mol and kabe aéplo Tepiéyovtal 6To Hiyua;

B. [Toa givo n pala tov kKaOe cuoTATIKOL TOV PIYHOTOG;

Aivovtat ot tipég tov 4,: S: 32, 0: 16, H: 1.

(@. 0,1-0,2PB.6,49-6,80)
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4.2 Kataotatikn €€icmon Tov agpiov

H ovunepipopd tov aepiov gival tepliocdTEPO O Kol OLOIOLOPPT Ao
TN GULUTEPLPOPA TOV VYPDV KOl TOV CTEPEDV. L& avtifeon He Tig VYpES
KOl TIG OTEPEES OVOIES, OPIOoEVES PactKES 1010TNTEG TV aepiov gival a-
ve€ApTNTEG TNG YMUKNG TOLS VoG KO LWITOPOVV VO TEPLYPAPOVV e VO-
povg, Ommg elvar:

» 0 vouos Boyle: «o dyrkog (V) mov karaloufidver éva aépio ivar ovti-
oTtpPopw¢ aviloyog e wicons (P) mov éxet, ue v mpoimdleon oti o
apifuog twv mol (n) kar n Oepuoxpacio (T) tov aepiov mopouévovy
otalepa». Aniaon, Eyovue:

ZXHMA 4.3 Eikovikn Trapouaciacn Tou vouou Tou Boyle. O 6ykog Tou agpiou
gival avTIoTPOPWG avdAoyog Tng Trieang (Ue n, T oTaBePd).

» 0 vouos Charles «o dyxog (V) mov katalaufaver éva aépio eivar a-
vaioyog e omoivtng Oepuoxpaciog (T), ue v mpoivmdbeon oti o o-
p10ucc twv mol (n) kar n wicon (P) moapauévovv atabepax». Anlaon, é-
YOVUE:

2XHMA 4.4 Eikovikr Trapouciacn Tou vouou Tou Charles. O dykog Tou agpiou gival
avdAoyog Tng amméAutng Beppokpaciag (ue n, P oTabepd).
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IXHMA 4.5 Me pign (ue uypd GlwTo) 0 GYKOG TOU AgPioU MEILVETAIL, TUMQW-
va Je To vouo Tou Charles.

» 0 véuog Gay-Lussac: «n wicon (P) mov aokei éva aépio eivour avdlo-
ym ¢ amélvtng Oepuoxpaciog (T), étav o apifuéc twv mol (n) kar o
oyro¢ (V) eivar atofepax». Anioon, Exovue:

ZXHMA 4.6 Eikovikrj Trapouaiaon Tou vouou Tou Gay-Lussac. H Ttriean evog ae-
piou gival avdAoyog Tng amdAuTNG Bepuokpaciag (Ue n, V oTabepd).

Me GuVLOGUO TOV VOU®V:

1. Boyle Vo 1/P

2. Charles VoT

3. Avogadro V o n
KartaAnyovupe, Vo (1/P)Tn

H avoioyio avty pmopet va petatpanei oe e&icmon, av €icdyovpe o
otofepd R : V=R (1/P)Tn

H ot00epd R ovopdleton mayxoouia aralbepd twv agpiwv.
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H ot00epd R pmopel va vroloyiotel maipvovtog cov Baon 1 mol evic
aepiov oe STP ocuvOrkec:
R _ﬂ_latm-22,4 L 0,082atm-L
nT  1mol-273K  mol-K

H napondvo oxéon, n omoia cuviBwmg ypaeeTot Le TN LOPON:
PV=nRT

ovopaletal kataotatiky eEIGMWEN TV I0AVIKOV aEpimy.

H katactotiky e&icmon sumepiéyel Toug tpeig vopovg (Boyle, Charles,

Avogadro) kot meptypdpel TANPOS ™ cvumeppopd (katdotaon) evog

aeplov. [V avtd ovopdletat kataototikn eEicwon.

» Ta aépio mov vwaKobovy oTHY KaTaoTaTIKy ECIoWar, Y10, OTOI00NTOTE
TN TEoNS Ko Bepuorpocios, ovoudloviol 100VIKa 1] TEAELR 0EPIAL.

Ta meprocdtepa aépia, KAT® amd cLVONKES YaUNANG Ttieong Kot VYNANG

Beppoxpaciog, Tpooeyyilovv TV WAVIKY] CUUTEPIPOPE KOl GUVETMS V-

TOKOVOVY GTOVG VOOV TV aepiwv. ATOKAMGEIS TapatnpobVTal GE Yo-

uniég Bepuokpacies ko vyniég méoelg (cuvbnkeg vypomoinong). Idavi-

KO €MIONG CLUTEPIPEPOVTOL KOl TO, TEPIOCCOTEPO, LyHATO aePimV, KATW®

and opiopéveg ovvinkeg mieong ko Beppokpacioc. ‘Etol, pmopodue va

YpapovEe TNV KataoTatikn eElcmon Kot Yo aépla piypota:

PV=n,yRT 6nov,
Nex. 0 GLVOAMKOG aplBuds mol tov agpiov piyporog
V' 0 dykog mov katalapfavel To aéplo piypo Ko

P m ol wieon tov aepimv Tov puiypatog.

IMopaocypa 4.8

Ye doyeio oykov 15 L ko Bepuokpaciog 27 °C, eicayovtor 4 mol agpiov
A. No vroloyiotel 1 wieon mov aokel To aéplo 6To doyElo.

AYXZH

AoV yvopilovue ) Oeppokpacia, Tov 0yko Kot Ty TocdtnTo oe Mol
Tov agpiov pmopovpe va Bpovue mdon mieon aoket, and v Koto-
oTaTIKY| EElomon.

T=60+273=(27+273) K=300K

_ nNRT _ 4mol- (0,082 atm - L/mol - K)-300 K
v 15L

PV =nRT # P

n P =6,56 atm.
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2V kataotatikn e&icmon pmopel va gicaybel n mokvoTnTo TOV aepiov,
P, OO POIVETOL GTO TAPASELYILOL TOL OKOAOVOEL.




4.3 LoyKEVTPOON S1eADNOTOS - Apaimor), avapeien
olAvpaTov

2VYKEVTPOGT] | HOPLEKOTNTA KOT' OYKO SLOADNATOS

Onwc avagépape 610 1° ke@dAaio, vVapPyovY S1APOPOL TPOTOL e TOVG

0T010VG UTOPOVUE VO EKPPAGOVUE TNV TEPLEKTIKOTNTA EVOS SIOAVUOTOG,

dnAadn v TocdT T TNG SLOAVHEVNG OLGIOG TTOV TEPIEXETUL GE OPIGUEVN

mocHTNTO O10AVTOG 1) O10AVTH. Mia amd Tic cuvnbéotepeg povadeg me-

PLEKTIKOTNTOG EVOG S10ADUATOG ETvVO 1| LOPLAKOTNTO KOT OYKO:

» 1 uoploxdtnro. kot oyko 17 ovykévipwon 1 Molarity, exppaler Ta mol
oladvuévng ovaiag mov mepigyovior oe 1 L diadvuarog. Antaon, Eyov-

Ue:
Ormov,
C = 1 GLYKEVTIPMOOT] TOL SHAVHOTOG
n = 0 ap1Bpdg Mol g dwwAvpévng ovoiog Kot
V = 0 dykog tov dtoddparog og L.
Movéda thg cuykévipmonc eivar to mol L™ M.
Mo mopaderypa, didAvpa vdpo&eldiov Tov vatpiov cvykévipoong 1,5 M

nepiéyer 1,5 mol NaOH (60 g) o 1 L (1000 mL) dwodvpatog, dnmg pai-
VETOL GTO TOPOKAT® GYT|LLOL.

ZXHMA 4.7 Mapaokeuri SIGAUUATOG OPICHEVNG GUYKEVTPWONG.
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AYZH
1°¢ 1pomog (ne kKardTagn)
YnoloyiCovpe kat' apynv too mol g dtlvpévng ovoiac.
MiNnaon =123+ 1-16 + 1:1 =40
m 69

n= = =0,15 mol
M, g/mol 40 g/mol

Apa ota 300 mL dreAdpatog vadpyovv 0,15 mol NaOH
1000 mL n

n n=0,5mol
Apa égovpe ovykévipoon = 0,5 mol/L.

2% tpomog (pne Tov TOmO)
&yovpe 0,15 mol NaOH xat apob V = 300 mL = 0,3 L. Xvvenadg,

¢ _015mol 0oL 1 05 M
Vo 03L

Egappoy

[Moca ypappdpra kabapod vitpikod o&éog mepiéyovion og 400 mL Sraid-
notog vitpikob o&gog (HNO3) cuykévipmong 2 M;

Aivovrtat ot tipég tov A, H: 1, N: 14, O: 16.

(50,4 g)

Hopdderypa 4.11

No Bpebei n % wiw (Bapog og Papoc) mepiekTikdTNTO SIOAVIOTOG VOPO-
yAwpiov cuykévipmong 0,2 M kot mokvottag 1,05 g mL™, mov mepiéyet
14,6 g kaBapod vopoyrwpiov (HCI).

Aivovtot ot tipég tov A,: H:1, CI: 35,5.

AYZH
Oa Bpolpe Tov dYKO TOV SHAVUATOG, DOTE KATOMLY, UE TN fondeta Tng
TUKVOTNTOG, VO Bpovpe T palo Tov SteAVUATOG.

1mol HCI &wrier 3654

n 14.6 g e [0 va uttoAoyicoupe ia
! TIEPIEKTIKOTNTA OYKOU (TT.X. C)
atrd pia TepIEKTIKOTNTA Bd-

dpa n = 0,4 mol kaBapov HCI. OUC (TT.X. % WIW), Ay QVTi-
, . n , n 0,4 mol OTPOYA, XPEIALONATTE TNV
And6tovtomo c=—nNV=—= =2L TIUA TNG TTUKVOTNTOG TOU dia-
V C 0,2 mOl )\UHGTOQ.

Snhadt V = 2000 mL.

Ao tov THmo TG TLKVOTNTOG VIToAOYiovpe T HAla Tov SADTOG

p:% A m, = p-V =1,05g/mL -2000 mL
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Apaioon dSwwivpatog

Ortav og éva dtlvpa tpochécovpe vepd, 1 TOCOHTNTA TNG OAVUEVT
ovoiag mapopével otabept], v 0 GYKOG TOL SOADUOTOG UEYOUADVEL. XV-
VETADGC, TO TEMKO StdAvpo Exel LIKPOTEPT] CLYKEVIPWOT OO TO OPYKO.
Kotd v apaioon woyvet n oyéon:

C1 kou V1 1 GUYKEVTP®ON KOL 0 OYKOG TOV SLOAVHOTOC, OVTIGTOLYO, TPV
™V apaioon Kot

onov,

C2 Kot V2 1M ouykévipmon Kot 0 OYKog TOL O0ADUATOG, AvTIoTO O, UETA
v apaioon

IXHMA 4.8 Zmnv apaiwon diaAlpatog n moodtnTa TG diaAupévng ouaiag Trapa-
MEVEl N id1a, VW) N CUYKEVTPWON HEIWVETAL.
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Mopdosrypa 4.12

Ye ddhopa vopo&ediov Tov vatpiov (NaOH) dykov 400 mL cuykévipo-
ong 2 M wpocBétovpe 1200 mL vepov. Na vroAoyiotel n cuykévipwon
OV TEMKOD SAOHOTOC. Og@polpe Tl KATA TV AVAUELEN OV £YOVIE
petafoin tov dykov.

AYXZH
1 tpomog (ne koTaTasn)

Apyikd drdlopa:
1000 mL swaidpatog 2 mol Sk ovsiog
400 mL n

2 M onpaivel 6t ota

1 n=0,8 mol NaOH.

Metd v Tpocstnkn tov vepol 1 TOGOTNTA TNG SIAVUEVNG OVGTNG TToL-
papével otabepn, apa kot 6to tehkd dtdAvpa Oo veapyovv 0,8 mol ka-
Oapov NaOH.

Opog Vg = Vpy + Vo =400 mL + 1200 mL = 1600 mL.

Telkd ddhvpa:

10 1600 mL Swaridpatog 0,8 mol k. ovsiog
1000 mL X

n x=0,5mol.

Apa 1 cLYKEVTIP®OT TOV TEAKOV dtodvpatog ivat 0,5 M.

2% tpomog (pne Tov THMO)

I'vopilovpe 611

c= Vﬂ nn=c-V

Emeon pe v mpocOnikn tov vepob n mocdtTTa TG StALUEVNG OVGTaG
napopével otabepn Exovpe OTL

Nopy = Neea 1

Cavaapx = Crekvrsx T’]

— Cap)(vapx _ 2 M '400'1073 L

Cre). - -3
V., 1600-107° L

C‘[g}\, = 0,5 M.

E@appoyi

[Toca Aitpa vepov mpémel va mpootedoiv oe 3 L daddpatog NaCl 1 M
v vo, Tpokvyet dtdlopa NaCl 0,1 M;

(27 L)
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AvéapeiEn owwivpdtov

Otav avapei&ovpe dvo N tePIocdTEPA SIHADLOTO TOL TEPLEYOLV TNV 110
dwhvpévn ovoia, tote TpokLITEL Eval d1dAvpa TOo omoio Oa €xel Tor aKo-
AovBa xopaKINPIoTIKA:

a. H pala tov tedkov doAvpatog Oa gival ion pe 1o abpoicua Tov po-
v Tov dtedlvpdtov mov avapeiEopue. Aniodn,

Mazg, = Ma1 + Mag + Mag + ...

B. O dyKog Tov TEMKOV SoAdpaTOG GYEdOV TTavTa Bewpovpe 6Tt givar i-
600G LE TO AOPOICHA TV OYKMV T®V OLOAVUATOV TOV OVOUEIEOLLE.

Anhad,
Vi =Vi+ Vo +Vs+ ...
v. H mocotta g dtodvpévng ovoiog 6to teAkd dtdivpa Ba etvorn ion pe
T0 GOPOICUA TV TOGOTNTO®V TOV OLOAVUEVOV OVGLAV TOV LITNPYOV GTO
aPYIKA SLOAVHOTO TPV Ao TV ovapelsn. Anioadn:
Mg =M1 +My +M3 + ...
1 Negp =Ng+N2+Ng + ...
Koatd v avapeiEn swwdvpdtov g idtog ovsiag woydel n oyéon:
C1.Vi+Cy.Vy = Crep Viar
oMoV,
C1, C2 kot V1, V2 01 GUYKEVTIPAOGELG KOl 01 OYKOL TWV OPYIKMV OLOAVUATOV

KOl Cre KoL Vi 1 GLYKEVIP®OT KOl 0 OYKOG TOL TEAMKOV O0ADUOTOG,
ovtioToyo.
Eival mpopavég ot1, av €1>Cy, t0TE petd v avapelEn Ba Eyovpe 0Tl
C1>C0>Co.

IMopaoerypa 4.13

Avaperyvoovtor 3 L droivpatoc HCI 1 M pe 7 L dwodvpatog HCI 0,5 M.
Noa Bpebei n cvykévipwon Tov TEAKOV d10AVUTOG.

AYZH
1°tpémog (ne kotdratn)

Adiopa (A): 1 M.

1o 1L dwivpoarog 1 mol HCI

n, =3 mol
Y10 3L Na
Ardlopa (B): 0,5 M.
7o 1L dwaddporog _ 0,5 mol HCI ng = 3,5 mol

7L Ng
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4.4 Y TovyElONETPIKOL VTOAOYIGNOT

H ymun e&iomwon, tépav tov 61l amotelel To GOUPOAO UIOG YNUIKNG O-
vtidpaong, mapéyel pio oepd TAnpopoptov. o mapdderypa, n ynukn
elomon g avTidpaong GYNUATICHOV app®Viag ard AlmTo Kot vdpoyod-
vo Ny + 3H; — 2NH3 pog arokaAvmntet:

1. Tnv mootikf] ocvotaon v avtdpodviov (N2, Hy) kot mpoidviov

(NH3).

2. TTocoTiKd 3e00UEVO GYETIKA LE TOV TPOTO TOL YIVETOL 1 OVTIOPAOT).

Aniadn ot

1 uépo Ny avtdpd pe 3 popa Hy ko diver 2 popro NHs.

1 mol N2 avtidpd pe 3 mol Ha kou diver 2 mol NHs.

1 6yxog agpiov Ny avtidpd pe tpelg 0ykovg aepiov Hy kat diver dvo
oyxovg aéplag NH3 otig id1eg cuvOrkeg P ko T.

AVt OpmG oL TEMKE £xEL TN pEYaADTEPN onpacio etvor Otu:

» o1 ovvtedeatég oe uio ynuikh eliowon kabopilovv v avoaloyia mol
TV OVTIOPAOVTIWV KOl TPOoIovVTwy atny ovtiopaon. [T ovto kot o1 ov-
VIEAETTES OVOUGLOVTAL OTOLYEIOUETPIKOL CUVTEAETTES.

Me dedopévo ot

1 mol pog ynukng ovsiag Luyilel TG Ypoppaplo. 0G0 1 CXETIKY LOPLo-

KN ™g pada,

1 mol aepiov ovoiag katarapfaver 6yko Vim 1 22,4 L (oe STP) ko

1 mol pwag poplokng ynuikng ovoiog meptéyelt Ny popia, TpokOTTEL OTL M)

avoroyio Mol TV avTIdpOVIOV Kol TOV TPOIdVI®V UTopEl Vo EKPpacTe

Kot oav avoroyio uadav, oykewv (aepiov) 1 aplBpod uopiov.

»  O1 mopomavw ynuikol vwoloylouot, o1 owoiol atnpilovial oTic TOoOTI-
KEG TANPOPOpPIES TOV TNYALODY OO TOVS GUVIEAETTES LIOG YNUIKNG €CI-
owong (otoiyeiouetpikol ooVIEleoTéS), 0vouUdlovial OTOLYEIOUETPIKOL
TOLOYIGUOL.

Me0Ooooroyio yia TNV emilvon wPOPANUATOV GTOL(EIONE-

Tpiog

1o TpoPAnpata ototyeloleTpiag akolovbole TNy e&ng dladtkacio:

1. Bpiokovpe tov apBpd mol and ) palo 1 tov dyko mov divetan (m.y.
EVOG OVTIOPAOVTOG).

2. YmohoyiCovue pe ™ Pondeta g ymuikng e&iocwong tov aptbud mol
TOV OVTIOPAOVTOG 1| TPOTOVTOG TOV {nTeita.

3. Téhog, amd tov apud mol vroroyilovpe ™ (nrovuevn pala (péow
tov M;) 1 to {ntoduevo dyko (Léow tov Vi N TG Kataotatikng e&i-
oMONG).

Ta mapoandve ameikoviCovtal 6To oyNUo Tov akoAovbel. XN cuvvéyeln

dtvovtal YOPOKTNPLOTIKEG TEPUTTOOELS OTOLYEIOUETPIKMV VITOAOYICUDV
LE OvVTioTOY(O TOPOdETYLOLTAL.

ZTOIXEIOMETPIA 147



ZXHMA 4.9 Eikovikiy Trapouaioon Tng YeBodoAoyiag TTou akoAouBoUle O€ OTOIXEIOE-
TPIKOUG UTTOAOYIOOUG. Z€ Jia XnuIKA €¢iowon Oev Trepvdue am’ gubeiag amd Tn pdla
TWV avTIOPWVTWY 0T PAda Twv TTPOIGVTWY. Oa TTPETTEN TTIPWTA O JACES va PETATPATIOUV
oe mol. AuTo yiveTal €TTEId 01 CUVTEAEOTEG TNG XNMIKAG £€icwang kabopifouv TG avalo-
yieg mol avTIdPWVTWV Kal TTPOIOVTWV.
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Bipa 3

['pagovyie yia t1g ovoieg ™ axéen mol pe mv omoia avtidpodv N Topd-
yovtat, 6Y£6N TNV 0Toin dELYVOVV 01 GUVTELECTEG TOV QLGB (oToLYEIO0-
HETPia THS avTIOpacHs).

N, + 3H, — 2NHj3

1 mol 3mol 2 mol

Bipa 4

['papovue katw amod ta Tponyovueva (oxéon mol) v tocodTTO TOV dE-
dopévov og mol kat vroAoyiCovpe TV mocOTNTA TOL {NTOVUEVOL TTOAL GE
mol.

N, + 3H, — 2NHj3

1 mol : 3 mol 2 mol
n, N, 20 mol

n, =10 mol N,
n3 =30 mol H,.

Bipa 5
YmoloyiCovpe T {ntoduevn pala. Aniadn yio to No pe ) fondeta g
oxeTIKNG poplakng palog (M, = 28), éxovpe:

ImolN, &t 284

n m=280g N
10 mol m E g™

Apa yo va Ttapackevactovv 448 L NH; (oe STP) npénet va avtidpd-
ocovv 280 g N, pe 30 mol H,.

Egappoy
Kaiyovton 16 g Ogiov pe 10 anapaitnto o&uyovo kot mapdystot d1o&eido

tov Ogiov. Na vmoroyiotel o 6ykog tov SO, oe Beppokpacio 27 °C kot
mieon 2 atm. Aivovtan: 4,s:32 ko R = 0,082 atm L mol™? K?

(6,151)

1. Aoxioeig 6TIC ooieg 1 ovsia wov divetal 1) {nteiton ogv
givar kaBapn

Y& TOALEC TEPUTTAOOCELS Ol OVGIEG TTOL YPNOLUOTOLOVUE GE pioL YnpKn o-
vtidpaon dev eivar kabapés. Avtd copPaiver oty TPAEN, apov gival
oXe06V adLVATO Va Eyovpe amdAvTa Kabapé ovaieg. H kabapotnta evog
detyparog exppaletor cuviBwg %. INa mopdderypa, delypo c1dMpov Ko-
Bapotrag 95% w/w onuaiver 6Tt oto 100 g deiypatog ta 95 g sivon Fe
koawta 5 g eivar EEvec mpooueilelg tov. Ag dodue dpmg éva oyeTikd ma-
padeLyLLQL.

ZTOIXEIOMETPIA 149



Hapdaoderypa 4.15

[Toca Aitpa Hy petpnuéva oe STP B oynuoatictodv Katd v avtidpaon
250 g delypatog yevdapyvpov pe mepicaeta dStoddpatog Beukov o&éog;
H mepiektikdmta tov delypotog g yevddapyvpo givor 97,5% w/iw. Osw-
POVE OTL 01 TPOGUEIEELS eV avTIOPOVV UE TO Beukd 0&Y.

Atvetatr Ar zn = 65.

AYZH

Oa VTOAOYIGOVLE TPAOTO TNV TOGATNTO TOL KaBaPoV YEVIEPYLPOL TOV
meptEyetor oto 250 g Tov detypotog wevddpyvpov, kabmg pévo avtdg
avTopa pe to Beuxod 0&L.

210 90 g deryp. Zn “gp‘éfo"w‘ 97,59 Zn
250 ¢ m
n m=243,75g Zn.

Apa 243,75 g Zn aviédpacay pe 1o 0£0. Mmopovpe TAEOV Vo VTOAOYi-
GOVLE TO TOPOYOUEVO VIPOYOVO, POV YPAWOVLE TNV OVTIOPAOT) KO KO-
VOULLLE TOVG GLVNBEIS VTTOAOYIGLLOVC.
ImolZn  65¢g

n n, =3,75mol Zn

n,  24375¢g
Zn + H,SO4 — ZnSO4 + Hy

1 mol 3 1 mol
3,75 mol n,

n Nz = 3,75mol Hy.
['a to Hy 0e STP €yovpe:

1molH, 224L

= V =84L
3,75 mol V

E@appoyi

[Toca ypopudpro deiypatog yevdapydpov kabapotntog 80% wiw Ba a-
vtidpacovv ue 10 L draidparog HCI 0,8 M;

Aan . 65

(325 9)

2. AGKNGELS OTIS 0Toieg divovTol 01 TOGOTNTES OVO UVTL-
OPOVTOV 0VCLAV

Ed® dwakpivovpe d0o mepntdoELs:

A. O1 toc6TNTEC OV divovTon £Vl GE GTOLYEIOUETPIKT AVAAOYIOL.
AnAadn], ot mocdTNTEG €ival Ot aKPPOG OTOTOVUEVES YloL TANPN OvTi-
dpaoT, COLPMOVO [LE TOVS CLUVTEAECTEC TNG YNMKNG e€lcmong. v mepi-
TTMOOT] AT 01 LTOAOYIGHOL oTnpilovTal 6TV TocOTNTA VG €K TV 0VO
AVTLOPOVIMV.
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B. H mocomta evog ex tov 300 avTdpdvImv ival o€ TepicoeLa.

Anadn, 1o éva amd o avTdpdvTa givol og mepicoela (TeplocevEL), EVD
TO0 GAAO KaTaVOADVETOL TANPWOG (TeptopiaTing). Ol GTOLYEIOUETPIKOL V-
TOAOYIGHOL OTNV TTEPITTOON aVTH 6TNPILOVTOL 6TV TOGOTNTO TOL TEPLO-
PLOTIKOV OVTIOPADOVTOG, OTMS POIVETAL GTO TAPAOELYLLOL TOV OKOAOVOEL.

MHoapdocrypa 4.16

AwBétovpe 10 mol vatpiov (Na) ko 8 mol yhwpiov (Cl,) ta omoia avri-
dpovv yia va oynuaticovv yAwprodyo vatpro (NaCl). IToca mol NaCl 6a
GYNUOTIGTOVV;

AYZH
210 mpOPANUA aVTO TPETEL APYIKA VO EAEYEOVE TTO10 ATtd TOL dVO OVTL-
dpavta Ba avtidpdacel Oro. ['pheovpe T ynuikn avtidpaon:

2Na + Cl; — 2NaCl

Ao v avtidpacn PAérovpe 6Tt 2 mol Na avtidpovv pe 1 mol Cl,. Apa
ta 10 mol Na mov dwafétovpe ypetdlovtat yio va avtidpacovv 5 mol Cls.
Epeic opmg drabérovue 8 mol Cl,. Zvumepaivovue Aowdv 6t Oa avri-
dpaoet OA0 1o vatpro (10 mol) pe 5 mol ylwpiov kot Oa Tapaybodv pe
Baom ™ otorgetopetpio 10 mol NaCl, eved 6o eprocéyovy 3 mol Cl,.
Anhadn|, To YAdplo Ppicketal oe TEPICTEL.

E@appoyn
[Tooca ypappdpia vepov Ba mapaybovv av avidpdcovy 112 L O, petpn-

péva oe STP pe 10 g Hy; Atvovton ot typég tov Ar: H: 1, O: 16.
(90 9)

3. AGKNGEIG HE OLUO0YLKES OVTIOPAGELS

Ynrdpyovv TpoPAnpato oTotyeloueTpiaG, oTa Omoio deV £XOVUE HOVO LidL
avtidopaon oAAG pior GeEPA SO0YIK®OV aAvVIOPACEDV. ALNOOYIKES OVTL-
dpdioelg Exovpe, 6TV TO TPOIOV TNG TPOTNG AVTIOPOONC OTOTEAEL OVTL-
dpdv g devTEPNS avtidpaons, K.0.K. O tpdmog mov emAVOVTOL OVTOV
7oV €100VG TO TPOPANLOTO EMOEIKVVETOL GTO TAPUELYLOTO TTOV OLKOAOL-
Bovv.

Hapdoerypa 4.17

13 g yevddapyvpov (ZNn) avidpovv pe TePicoelo. SIaADUATOS VOIPOYA®PI-
ov. To aépro mov mapdyeTat avIdpd TANPOGS e 0ELYOVO Ko ToPAyETOL
vepo. No vmoroyiotel i pala tov vepo.

Atvovton ot Tég Tov A,: Zn: 65, H: 1, O: 16.

AYZH
O1 ddoyikég avTdpaoelg ivat ot eENe:

Zn + 2HCIl — ZnCl; + H, (1)
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2H, + O, — 2H,0 (2)

AToO TV TPpOTN aVTIOPAOT] TOPAYETOL VOIPOYOVO, TO OTOI0 KATOTLY Kalye-
To Kot Otvel vepo.

Aol yvopilovpe ™ pala tov Zn, ) petatpémovpe o€ Mol, kot Kotdmy
vroloyilovue tov aptduod twv mol tov Hy. Ao v (2) kot amd to yvo-
016 apBud mol tov Ha, vroroyilovpe tov apiBud mol tov vepov kat ta
omoia petatpeémovpe o€ g. Etot £yovpe:

1molZn 659 f n, =0,2 mol Zn.
n, 139
omdé v (1)  Zn + 2HCIl > ZnCl, + H,
1 mol B 1 mol
0,2 mol N,

1 n2 = 0,2 mol Hy.

amo v (2) 2H; + O, —» 2H,0
2 mol 2 mol

0,2 mol N,
1 n3 = 0,2 mol H,O
Gpo My,o =0,2:189=3,6 g.

Egappoy

11,7 g yYAwplovyov vatpiov avtidpodv pe tepicoeta Oeukon 0&Eog o€ Ka-
tdAAnAeg ouvOnkes. To aépro mov mapdyetar dSPialeton o mepicoeia
draAvpatog avBpakikod vatpiov. Na vroloyiotel o 0ykog oe STP tov
agpiov mov Oa mapaydei. Aivovton ot Tipéc Twv A,: Na: 23, Cl: 35,5.

(2,24 1)

Mapatipnon

"Evag de0tep0g o yevikog tpomog, yio va. AOVOLLE TPOPAOTE 1E dla-
doykég avTidpaoels, eivar o akdAovbog. Opilovpe X Tov apBud Twv mol
TOV «TPDOTOV» OVTIOPAOVTOG Kol VITOAOYILOVLE GUVAPTNGEL TOV X TIG TO-
00tNTEG OAMV TV VIOAOITOV OVCIDV TOV GLUUETEXOVV OTIG AVTIOPACELC.
Me Bdon ta dedopéva Tov TpoPANHTOS VITOAOYILOVE TO X Kot A’ oVTO
Bpiockovpe tov apBpd Mol 6Awv TV GAAOV OLGLOV TOL UG EVOLLPE-
povv.
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IMopaderypa 4.18

Opiopévn mocdTrTa Yeudapyvpov avtidpd pe apotd dtdivua Beukod o-
&oc. To aéplo mov mapdyetar avtidpd pe 0&eidlo Tov yoikol, omoTe To-
payovton 31,75 g Cu. No vroroyiotel n pala tov Zn mov aviEdpace ap-
yucd. Atvovtan ot Tipég tov A,: Cu: 63,5, Zn: 65.

AYZH
‘Eoto X mol n apywn Ttocdtnta tov Zn.
Ao Vv avtidpaomn EYouvpe:

Zn + HySO4 — ZnS0O4 + Hy
1 mol 1 mol
X mol ; =X mol

Ta x mol 6pwg tov Hy avtidpovv pe to CuO cdpemva pe v avtidpaot.
CuO +H; —» Cu + H,O
1 mol 1 mol
x mol ; =x mol

Opwg ta X mol QuyiCouvv 31,75 g kot apod

10 1 mol Quyile163,5¢

x mol 31,759 nx=0,5.
Aniadn, mz, =0,5:659=32,54¢.

Egappoyn

Moot ta payvnoiov avtidpd pe mepiooeia dtorlvpotog HCI ko divet
aépto to onoio avtidpd mAnpwg pe Clz, kot maipvovpe véo aépto to omoio
avtpd pe mepiooeia draivpatog AGNO3 divovrag 28,7 g Aevkol nua-
to¢. [Tow etvon | péa TG apytkng TocOTNTOG TOL Hayvnoiov; Atvovtot
ot Tég tov 4,: Mg: 24, Ag: 108, CI: 35,5.

(2,4 9)

Teleidvovtog o TPOPAUATE LE GTOLYEOUETPIKOVS VTOAOYIGHOVGS, OG
dovpe TMG Uopove va BpodiEe T 6VCTOCT £VOG piypatog pe Baon v
avTiOPOoT] TOV GLGTATIKAOV TOL LE KATOLN 1] KATO1ES AALEG OVGIEC.

Hapdocrypa 4.19

13,3 g piypotog yAmpovyov vatpiov Kot YA®PLovuyov Kaiiov aviidpovv
T pag pe dtadvpo AgNO3. Av petd amd Tig avtidpdoelg Exovv Katopu-
Owotel 28,7 g AgCl, va Bpebei n ohoToom Tov apyikol piyuatoc.
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Aivovtot ot tipéc Tov A,. Na: 23, K: 39, Cl: 35,5, Ag: 108.

AYZH

Bpiokovpe tic oyetikég poprokég paleg :
NaCl — M, = 58,5

KCl - M,;=74,5

AgCl —» M, =1435

"Eoto X ta. mol tov NaCl

kot y o, mol tov KCI.

NaCl + AgQNO3; — NaNO3 + AgCI

1 mol 1 mol

X mol ;= x mol
KCI + AgNO3 —> KNO3 + AgC

1 mol 1 mol

v mol ; =y mol
Opmg yvopiCovpe ot

Mnacl + Mker = 13,3 9
n x-58,5 + y-74,5=13,3 (1)
I tov AgCI éxovpe (X+y) mol, dpa
(x+y)-143,5=28,7 (2)
AVve 10 cOGTNHA TOV 000 EEIGMGEMY KOl EXOVUE OTL:
x=0,1
v=0,1
Apa oto piypa mepiéyovron 0,1 mol 1y 0,1-58,5 g=5,85 g NaCl
kot 0,1 mol 1 0,1-74,5 g = 7,45 g KCI.

E@appoyi
10 g piypotog Fe kot FeS avtidpobv mAnpwg pe mepicoeio Stoddpotog
HCI kot and 115 600 avtidpdoetg ekAvovrat 3,36 L aéplov piypatog mov

petpnOnkav oe STP. Na Bpebei n pala kébe cuotatikov Tov apykon
piypotog. Atvovron ot tipég tov A,: Fe: 56, S: 32.

(5,6 g Fe -4,4 g FeS)
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N'vwpideig oTl...

4 mol dla@opeTIKWY oToIXEIWV. ATTd Oe€Id TTPog T apioTepd:  1mol S, 1 mol
Hg, 1mol Cu kai 1mol He

H mrpoéAguon Tou 6pou «mole»

O 6pog «mol» ypnoyomomdnke yio Tpodt™ Popd and tov uouoynukd Wilhelm Ostwald otic apyég
o0 20°” audvo. Me avtdv meplEypoage THY TOcOTNTO LG ovoiag pe pdla oe g apduntikd ion pe ™
oyetkn poprakn g pale. (Grundlinien der anorganischen chemie, .Leipzig: Engelmann,1900). TTpo-
tiunoe tov 6po avtd amd tov “gram-molecule” 1 ypappopdpro, o omoiog Hrav o ypron. O Adyog fTav
ot ekeiv) v emoyn o Ostwald aisboavotav nwg dev vanpyay apketéc amodeiEelc yio v VIapén TV
popiwv. I't” avtdv to mol frav n TocdTa HIaG 0VGING 1) OO0 GLUTEPLPEPOTAVE GOV VO, TEPLElYE &-
vav opiopévo aplipud popiov. H opoloyio Tov ftav cuvenig pe Tig GKEYELS TV, Epocov 1 AéEn “mole”
onuaiver peyddn pala (Aatwvikd moles) oe avtifeon pe ™ Aé€n “molecule” (molecula), Tov onpaivet
pucpn pado.

O Ostwald apydtepa dAla&e amoyn og 6Tt apopd TV Hrapén TV popimv. Avtd £yve PeTd TV amd-
deién and tov Einstein, éti n kivnon Brown tov kékkwv thg yOpng o€ éva moTipt vEPO UTOPEL TOCOTL-
Ké va deiyvel 1o fouPapdiopd TmV KOKK®V 0TOV ot T LOPLo TOV VEPOD.

To évopa kot 1 oNUOGior CVTHS TS PVOIKNG TOGATNTAG £YVE autiot TOAA®Y Gu{NTHCE®MY UEXPLS OTOV,
a6 1o 1971, éywve to mol n éBdoun Pacikn povéda oto Aebvég Tootnua Movadwv (S.1.) g euoikng

TOGATNTOG KTOGOTNTO OVGIOC».



Avokeg@oraimon

1. Zyetukq aropkn pélo (A;) N atopkd Papog (AB) Aéyston o optdudc mov deiyvet
ndoeg QOopég eivar peyakvtepn N Lalo tov atdépov Tov otolygiov and to 1/12 g
nagag Tov atoépov tov avhpaxa -12. Eyeticy poploky pale (M) 7 poplokd Bapog
(MB) ynukng ovoiag Aéyetar o apBudg mov deiyvel TOoeg Popég givar peyoldtepn
N palo Tov popiov Tov oTotKEiov N TNG ¥NKNG évaong omd to 1/12 g nalog tov

atopov Tov avhpoxa -12.

2. O apBpog Avogadro (6,02:10%) exppalel Tov apiOpd TV ATOLOV 0TOLOLITTOTE
otolyeiov Tov mepiEyovton o€ PAla TOS®V Ypappapiov 060 eival to 4, 1 ekppalet
Tov aplfud tov popinv mov mepiéyoviat oe nalo Tocmv ypaupapiov 6co givol to

M, ¢ ovaiog.
3. To 1 mol givon ) TocdTTO PLag 0vGiag mov TEPIEXEL Ny OVIOTNTEG.

4. Topeovo pe Ty vdbeon Tov Avogadro, icot dykot aepiov 1 aTpdY oTIC (Sl GUV-
Onkeg Beproxpaciog kot mieong mepéyovv Tov 1610 apOud popivv Kot avtioTpo-

Pg.

5. T'poappopoprordc 6ykoc (Vm) LG agplog XnHkig ovsiog ovopdletal o dyKog mTov
kotahopBdver o 1 mol g ovciag awtig oe oplopéves cuvOnkeg mieong ko Oep-

HLOKPOGTOG.

6. H xatactatikh éicoon tov agpimv, mov dtvetar and ™ oygon PV = nRT, cuvdéel
mv wieon (P), tov dyko (V), v amdérivtn Beppokpacio (7) kat tov apBud tov mol

(n) evog 1davikov agpiov.

7. Mio and Tic cuVNOEGTEPES LOVASES TEPIEKTIKOTNTOG EVOG SIADLOTOC £fval 1 popt-
akomTo Kot dyko 1 ovykévipwon 1 Molarity, n omoia exkepalet Too mol dwoAvpé-
yng ovciag mov eptEyovtot oe 1 L dtwdvparog. Otav e £va didhvpa tposbitovpe
vepd, 1M TOGOTNTO TNG SLHAVIEVIG OVGT0G TOPAUEVEL 6TAOEPT], EVD TO TEMKO S1OAV-

Lot £XEL KPOTEPT] GLYKEVTPMGT ATtO TO OPYLKO.

8. Ot ovviekeotéc oe pio ymuiky e&icmon kabopilovv v avaroyio mol twv avti-
dpdVT®V Kot TPoidvtov otny avtidpoon (ctoyelopetpikoi cvvteleotéc). Ot otol-
YeopeTpKol vroloyiopol yivovtal pe Baon 0 avtidpdv Tov d¢ Ppioketal oe me-

picoeia (teproptotikd avtidpacTiplo).

AéEeig Kieona

GYETIKN aTopikn pnalao Kataototikn e&icmon aepiov

GYETIKN poplokn pnalo nmaykdopio otadepd aepiov

mol GLYKEVTPOON 1 HOPLOKOTNTO KT OYKO
ap1Bpog Avogadro dukdpatog

vrdBeon Avogadro apaioon dwkdpatog

T paLOLOPLIKES 6YKoS avapelEn SloAvVHATOV

rpéTuTES GUVOriKeS (STP) GTOLYELOUETPIKOL VTOAOYIG|LOT

mepicoeln

ZTOIXEIOMETPIA 157



Epomicseig - Aoknoeig - llpofipota

Epoticag Eravainyng

1. Na ddoete Tovg opiopove:
o) atopukn povade palag (amu)
B) oxetikn atopikn palo 1 atopkd Papog
Y) OXETIKY poptakt palo 1 poplokd Bapoc.
2. Na dwrvndoete v viddeon tov Avogadro y ta oépla kubdg Kot To
ovTioTPOPd NG,
3. ) Tiovopaletar apdpog tov Avogadro;
B) Ti givar o 1 mol;
v) Idoo Quyilet o 1 mol popiwv pag ynkng ovoiog;
8) TTéoo Luyilet to 1 mol atdpmv evog otoryeiov;
4. Tueivar o ypappopoptakdg 6ykog (Vm) pag ynuikhg oveiog; Ioteg ivat ot

Kavovikég cuvOnkeg yio ta aépia; [ow givar n Ty tov Vi yia ta aépla
oe STP;

5. Na yphwyete TV kataotatikn e&iocworn TV agpimv Kot vo eEnynoete ta
ovpPora TV peyeddv. Te moleg Lovadeg PHeTpovvTaL TO LeYED avTd;

Aocknoeig - [lpofppota

Bacikég évvoieg. Zyetikn Arouxii Mala (Atouixé Bapog) -
Zyeti) Mopiraky Mala (Mopiaxé Bapog) - Mol - Ap1Budg
Avogadro - I'pauuouopirokog oyxos

6. o) Ti onuaiver 611 10 A, (oyeTcn atopky pale) Tov VEPapYHPOL Eivar
200;
B) T1 onuaiver 6t t0 M, (oxeTiky poprakh palo) Tov poceopkoy acPe-
otiov givon 310;

7. H oxpPiic oyeten atopkh pélo tov payvnoiov (Mg) eaivetar omd tov
mivaka 0Tt givol 24,305. Na e&nynoete yioti 1 oyetikn atopukn pélo tov
poyvnoiov givat deKodtkdg aptOpog.

8. Nu GUUTANPDOCETE TIG TOPAKATO TPOTAGELS:
1) Tolmoleivorm .oooevvvennnnnne. LLOG OVGLOG TTOV TEPLEYEL ... .. .. oOUO-
tid.
2) O opOudc ov Avogadro (N = 6,02-10%) exppalet:
a) Tov apfud tov atdunv mov Cuyilovv tdéoa ypapuudplo 6o givar 1
..................................... ToV ototyEiov
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B) tov apBud tov popimv mov CuyiCovv tdéoa ypapudpia 66o givor n
..................................... NG YNHIKNG 0VGiag

9. Na eénynoete yuti o ypappopoplakdc 6ykoc (Vm) o€ 0ptopéves uvOfKeC
Oeppokpaciog kot wieong Tv aepiov £xel oTadepn TIUN.

10. H oyetcri aropuxy péla (otopucd Bapoc) tov Cl mpocdiopictnie pe peyd-
A axpifeta kot Ppébnke ion pe 35,453. Avto opeiletal 6To OTL:
o) 6ho ta Gropa Tov YAMPiov dev £X0VV TOV 1810 aTOIKO 0ptOud
B) xatd tov mpocdlopiopd TOov aToKoD Papovg Aapupavetal v’ Oyn Kat o
apOpog TV NAEKTpOViny
Y) TO PLGIKO YADPLO Elvor piypo 160TOTOV
) Y100 KATO10 S0POPETIKO AOYO OO TOVG TTOPUTAVE®.
Noa doAé€ete T owOTH omdvTnon.

11. Na YOPOKTNPICETE LLE X TIG TOPAKATO TPOTACELS AV €IVl GMOTEG Kat pe A

av etvor AovOoopéves.

1. n oyetikn popraxn pala (poproxd PApog) TV yNUKOY OVGIHOV HETPLE-
TOL GE YPOULAPLOL

2. 1o 1 mol omowncdnmote ynuikng ovoiog oe STP cuvOnkeg katalapBd-
vetr &yko 22,4 L

3. 10 1 mol popiwv cidfpov Luyilet to id1o pe to 1 mol atdpmv odnpov

4. 660 peyorbtepo givor to M, piog ynpikng évoong, o660 HeyoAdtepn
glvar ko pado tov popiov g

12. No Bpeite T1¢ oyeTKég poplakéc HAleg TOV TOPAKAT® OTOLYEI®V Kot ynpt-

KOV EVOCEWDV:

) Br; B)Fe 1) Oz &) P4 €) SO,

ot) HNO, {) Ca(OH), n) Fe2(S04)3

Aivovtot ot TéC TV A,.

Br: 80, Fe: 56, O: 16, P: 31, S: 32, H: 1, N: 14, Ca: 40 100-56-48-124-64-47774-400
13. H péa evoc popiov CHy eivon fon pe:

a) 6,02-102 g P) 2,66-102g y) 16g &) 0,000032 g

No doAé€ete T 6OGTA AmdvInon.

14. No avtistoryicete to ypappata pe Tovg optdpong

Moptakdg TOmog 2YETIKN Hoplokn palo
1.0, . 44
2.CO, B. 28
3. Ny y. 48
4.03 .32
5. H,S €. 34

Aivovton ot Tipég tov A4, O: 16, C: 12, N: 14, H: 1, S: 32
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15. 'Evo otoyggio éyer 4, = 31 kau M; = 124. To otorygio avtd eivor:
a) dotopkd ) HOVOOTOMKS Y) TETPATOMIKS ) Timote amd avTd.
No dohé€ete T cwot amdvtnon.

16. I6o0 Luyitovv:
a) 10 mol popiokod o&vyovov B) 2 mol dwéediov tov AvOBpaxa
¥) 4 mol pwcpopucod o&éoc; 3209-88g-392¢g

17. éoa mol givor a:
a) 560 g aldtov B) 68 g vépobeiov 7) 3 kg vdpoydvoL
20 mol — 2 mol — 1500 mol
18. 60 GyKo katorapPavovy oe STP cuvlTKec:
a) 3 mol appwviag (NH3) B) 0,001 mol dwo&eidiov tov Oeiov. 67,2L-0,0224 L

19. Na Swétete ) owoth andvinon o kabepio amd TIC TAPAKAT® TPOTH-
oELG:
1. Ta 10 N4 popuo appoviag sivat:
a) 2 mol B) 0,2 mol y) 10 mol &) 100 mol
2. To 2,6 mol d10&e1diov tov dvbpaka TepEyoLV:
a) 0,26 N, pépuo B) 260 N, dropo cuvolikd amd OAa ta otoysio y) 26
Na popa 9) 2,6 Np popua
3. Ta 112 L agpiov H,S og STP cuvOnkeg eivat:
a) 11,2 mol B) 0,5 mol y) 5 mol 3§) 112 mol

+ 20. Av o1 evdoeic pe poprakove tomovg C,H, ko NHj éyovv avtiotoa oxe-
Ticég poplakég naleg 28 ko 17, va Ppeite m oyxetikn poplokn pafo g
évoong CoH7N, yopic vo xpnotuonooete TIc oxeTIKEG ATOMKES HALES e

TOV oTO(ElOV.

% 21. Hoca Aitpa v8poydvov, peTpnuéva o€ TPOTLTES GUVOTKES, TEPLEYOVY TOV
010 ap1Bud popicnv pe avtdv mov mepiéyetar og 8 g o&uyovov; 56L

* 22. 100 g agpiov X kotaloppavovy 6yko 44,8 L oe STP ouvlnkec. I1oon eivon

1 oxeTIKN poplakn pata tov X; e

23. H mokvétnta tov 0Evydvou oe STP cuvenkeg eivat:
a) 2,24 g/L B)32g/L y) 1,43 g/L
Noa dtohéEete T cwot amdvtnon.

24. A¢po A éyer mokvotto 3,04 g/L o mpdrumeg ovvOnkes. No Ppeite -
OYETIKT poplokn pala tov A.

% 25. Aépro pe poprokd tomo XHs £yt mokvomto 3,48 g/l oe STP cuvOrKec. 75

Na Bpeite tn oyetikn atopukn pafa tov X, av 1 oxeTkn atopukn pala tov
vdpoydvov givor 1.
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*%26. TIoca Aitpa doéediov Tov GvOpao PETPNUEVO O TPOTUTEG GUVOTKEC
neplEyovv toca dtopa o&uyovov, doa epiEyovion oe 3,2 g dro&ediov Tov
Osiov; L1zt
27 . No SuléEete TIC 6OOTES OMAVTAGELS:
1. Ze 90 g vepov mepiéyovrat:
a) 18 g vdpoydvou PB) 10 g vépoydvov v) 60 g o&uydvov
2. 42 g aldtov Tepiéyovtal oE:
a) 51 g NH;z B) 48 g NH; v) 126 g NH3
3. Xe 560 mL CO; mov petpnidnkav oe STP mepiéyovrar:
a) 8 g o&vyovov B) 0,4 g o&vydvov v) 0,8 g o&uydvov
4. X 68 g vopdbeiov mepiéyovrar:
o) 4N Gropa H B) 4N dropa S v) 6,8N, dropo H

28. N YOPOKTNPICETE PE X TIG TOPAKAT® TPOTACELS AV €IVl GMOTEG Kot pe A
ov etvon AavOacpévec.
1. ta 20 L H; mepiéyovv duthdoio apBpod popiov amd ta 20 L He otig i-
dteg ovvOnkeg Beppokpaciog Kot mieong
2. oto 1 mol NH; nepiéyovtar cuvolkd amd oo T, ototyeio 4N dropa
oto. 4 mol H,SO, mepiéyovton 16 dropa o&uydvou
4. ota 4 mol CO; nepiéyeton dimhdoiog apiBudg popiov and 0,11 610, 2
mol SO,

w

29. I16oo0 Cuyilet;
o) 1 dtopo He B) 1 dropo porvfdov.
) H B) o porGP 4/Na g, 207/Na g
30. ITow givon 1 pdla evog popiov;
a) o&uyévov B) vdpoyrmpiov. 32/Na 9, 36,5/Na g
31. Na Seitete 6T 0 Adyoc Tov apBpod Twv mol o yuKdV ovotdy eivor
{o0g pe To Adyo ToL aplBov TV HopimV TOVG.

* 32. Aivetar woopoprokd piypo 800 agpiov A kar B. Av i péla tov A oo piy-
pa givon ta tpia tétapta g palog tov B kol n oxetikn poprakn pélo tov

A givon 21, vo vtoloyicete T oyeTikn poplokn nala tov B. 28
* 33. Aépro piypo omoteheiton amd 4 mol NH; xar 2 mol Ny. ITéoo Cuyilet o
piyuo; Iéoov 6yko katahapuBavet to piypo oe STP cuvOnkeg; 124 g, 134,4 L
* 34. Aépo piypo amoteheitoan omd 3 mol H,S kon 1,2 mol NHs. IIéca Gropa Ay —
Kot TG YPapUApLa VIPOYOVOL TEPIEXEL TO iYL, 96 gA :
*%*35. 3¢ 6,8 g piyparoc oppeviag ko vdpddeov mepiéyoviar 0,8Na Gropa v-
dpoyovou. TToca ypappudpilo apuoviog Tepéyetl To tiypo, 349

36. Miypa nepiéyet ioo mol 0o oepiov A kar B pe oyetucéc popokés palec
My xar My avtictoiywe. No vroloyicete:
o) 10 Adyo tov paldv teov d0o agpinv oto piyuo
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B) o Adyo TV dyKmV TV 600 aepiev 6To piypa.

* 37.Na GUUTANPDCETE TOV EMOUEVO TIVOKOL:

COz o 440
ws e L

NH3 'Y

Karaoctatikiy Eéicwon
38. Nu VIoAOYioeTE TNV TN TG TayKOGag otabepdg tov agpionv (R).

39. I 500 wépia A kot B mov Bpiokovron 011G 1d1eg ouvOTKeg Beprokpaciog
Kot wieong vo deigete 0Tl 0 AOYOG TV dYK®V TOVg givol {60¢ e T0 AdYO
v mol tovg, dnkadn o1t oyvet:

40. Aépro X o doysio dykov V kot og amdivtn Oeppokpasio T aokel tison P.
I) Méow evdg pporov tetpamiacidlovpe Ty mieon Tov agpiov og otobe-
pn Beppokpacio. O dykog Ba eivat:

a)V

B) 4V

) 2V

) 0,25V
1) Aumthaciélovpe v andrvt Beppokpacio Tov agpiov vad ctadepn mi-
gon. O oykog Oa givat:

a) 0,5V

DAY

) 2V

) 10V
No dreréEete ) 6mOTY amdvinot o€ kabe mepintmon.

41. H typn e moykdopog otadepdg ov agpiov (R) eEaptérar;
a) and ) Oeppokpacio Tov aepimv
B) amd tov dyko kot tn Bepuokpacio Tmv aepiwv
Y) o TV TEST KOl TOV OYKO TOV agpimv
d) amod ™ eHomn kabe agpiov
€) dev e€apTtaTon oo KavEVO amd TOVG TAPATAVE® TOPAYOVTEG
No droréEete ) GOOTY OmAVINGT).

* 42. Na XOpaKTNPiceTE e X TIG TOPAKATO TPOTAGELS OV elval GOOTEC Kol pe A
av etvon AavBacpéved.
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43.

*+ 44.

45.

46.

47.

* 48.

*%x50.

* 51.

* 52.

1. n mpooHnkn mocoTNTOC dro&ediov Tov GvBpaka oe doyeio oTadepov
OYKOL OV TTEPLEYEL LOoVOEETIDI0 TOV GvBpaxko oe oTafepn| Beppokpacia,
aLEAVEL TNV THECT TOL ACKEITAL GTO TOLYMLOTO TOL d0YEIOV

2. av av&noovpe Tov 6yko gvog doyeiov mov TePLEYEL TOGOTNTA 0ELYOVOL
dwtnpmdvtag v wieon otabepn, N Oeprokpacio Tov aepiov mapapéver
otofepn

No S1KOI0AOYNGETE TIG OAMAVINGELS GOG.

Aépro dloyeteveTon oe €vo umaAdve dykov 5 L ko wpokaAel avénomn g
néalag Tov pmaroviov kotd 16 g otovg 32 °C kot o€ migon 1 atm. Na Bpei-
TE TN OYETIKN poptlokn pdla tov aepiov.

Aépro X og doyeio dykov V kat og Oeppoxpacio 27 °C ackei wicon 3 atm.
To aépro Beppaivetar otovg 127 °C, evd 0 6yKog Tov doyeiov dtatnpeiton
otabepds. [16om mieom aokel 1o aépro X otovg 127 °C;

Ye doyeio dykov 5,6 L ko Beppokpaciag 57 °C siodyovrar 64g o&vydvou
(03). Na vroAoyicete tnv wieon mov ackei To 0&uyodvo 610 doygio.

Aoygio dykov 56 L kor Bepuokpaciog 77 °C mepiéyel opiopévn mocoTTo
aepiov X tov omoiov 1 oyetikn) poplokn palo eivar 40. Av to X aokel mie-
omn 2 atm, va vroioyicete ) pala Tov oto doyeio.

e doyeilo dykov 2,8 L kot Oeppokpaciog 273 °C ewsdyovtor 0,5N4 popa
dro&ediov tov dvBpaka. IT6on micon aokel To0 aéplo oto doyElo;

Aoyeio A éygl dumhdoto Oyko omd doyeio B. 1o A gicdyovron 0,2 mol O,
kot oto B 0,4 mol N,. Na vroloyicete 10 Adyo oV TECEMY TV agpinv
670 000 doYEln, av avTd Ppickovtal oTny 1010 Oeppokpacia.

. 34 g 1oV agpiov XHj katorappdvouv dyko 22,4 L og Oeppoxpacio 546 K

Ko migomn 4 atm. Atveton 4, =1

a) [Téoa mol eivar o 34 g Tov agpiov;

B) TToon eivan 1 oyetikn popraxn pala tov agpiov;

y) [oon givon n oxeTikn atopkr péla tov croryeiov X;

No vroAroyicete tnv TokvotnTa ¢ appwviag (NHs):
o) o STP cuvbnkeg
B) og migon 2 atm ko Ogppokpacio 819 °C

No voloyicete TN oyeTikn poplokn palo tov agpiov A, av 1 TLKVOTNTE
tov givar 2 g/L og wieon 2 atm kot Ogppoxpacio 546 K.

Y doyeio Oykov 56 L wai Oeppokpacio 546 K eicdyovron 11 g CO,, 34 g
H,S kot 56 g N, [16om mieon aokei 10 piypo tov tpudv aepiov;
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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
) 0,38 g/L

2,6 atm



* 53. e doyeio Beppoxpasiog 57 °C ewdyovron 288 g piyparog oEvydvov Kot
aldtov, 10 omoio TePEYEL Tar 600 aépla o€ avaroyio mol 1:4 avtictoiymg.
Av 10 piypa avtd aokel wicon 20 atm, va Bpeite:
a) moco mol and kabe aépro mepiéyel To puiypa
B) tov dyko Tov doyeiov

20YPKEVTPWON O10AVUATOS

54. Na svpminpdoete TI¢ TopaKdT® TPOTAGELS:
o) H ovykévipoon evog d1ahdpotog deiyvel Tov optlipd TV ....oev. ...
™G SHAVUEVG OVGTOG TTOV TTEPIEXOVTOL OF wuvvvvvnnnrnnen. StohdpoTog
B) AGADUO 2 M OMUOAVEL ceuvevenieveiiievis eeeee e aenee e
v) Me v mpoctikn N apaipeon vepoy Omd SGAVHUO, 1| weweevenennnnnen
...................................................... mopoapével otabepn.

55. & 400 mL roddparoc v3poteidion Tov kariov mepiéyovrar 0,2 mol KOH.
No vroloyicete T poplakdTnTe. Kot' 0ykov (cuykEvipwor) Tov SloAvua-
T0C.

% 56. Z¢ nooco ypappapro Sraddpoatog vitpkod o&foc, mokvdtnrag 1,02 g/mL ko
poplakdttag kat' dykov 0,2 M, mepiéyovton 6,3 g tov o&éog;

* 57. Z¢ 400 g vepob Srahvovton 20 g vdpo&eidiov Tov varpiov (NaOH), omdre
npokvmTeL SrdAdvpo pe mokvotro 1,04 g/mL. Na vmoloyicete ) cvyké-
VIP®GT TOL SLHADUATOG.

* 58. Na vrodoyioete ) popraxdtnro kat’6ykov (cvyKévipoon) evog Stahdpa-
10¢ VOpo&eldiov Tov vatpiov, meplektikotTnTag 2% Kot’ dykov (W/V).

* 59. No vroAoyioete v % xotd Bapog (W/W) mepiektikdTnTa Stoddbpatog Osu-
kob 0&og (H2SO4), Tov omoiov 1 cuykévipwon givar 2 M kot 1 TokvoTnTd
tov givon 1,1 g/mL.

60. ¢ 200 mL Balacowvod vepod mepiéyovron 5,85 g kabapod yAmpiovyov
vatpiov (NaCl). No Bpeite T ocvykévipwon tov Oolocovod vepol oe
NaCl.

61. Na swétete ™ owoty andvinon Yo kabepio omd TIC TOPAKAT® TPOTA-
OELG, SIKOLOAOYMVTAG TIG OMAVTHGELS OOG:
1. Xe didivpa vdpo&ediov Tov vatpiov (NaOH) cuykévipmong 2 M mpo-
c0étovpe 400 mL H,O. H ovykévipmon tov teAkod dtodvpatog Oa
givor o) 2M B)4M v) 0,5 M
2. Amd Sddopo yAoprovyov vatpiov (NaCl) cvykévipwong 1,5 M agot-
povpe pe e&aton 500 mL H,O. H cvykévipwon tov teAkol dtaAd-
potog Ba givar: o) 3M B)15M v) 0,15M
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a) 2 mol — 8 mol
B) 13,53 L

05M

5109

1,24 M

05M

17,8% w/w

0,5M



* 62.

* 63.

« 64.

*%*65.

* 66.

* 67.

* 68.

¥e 500 mL dwAdpatog Osukod oféog, mepiektikdmnTog 8% Kat’ dyKov
(w/v) mpoaotifevtor 100 mL vepov. Na Bpeite:

a) v % w/v mepiekticdmo

B) tn poproxotnta Kot dykov (GVYKEVIPMON) TOL TEAIKOD SLoADUATOC.

O¢gpuaivovpe 40 mL dwwivdpatog vitpikov vatpiov cvykévipwong 0,4 M,
®omov va e&atotovy 8 mL H,0. Iowa Oa givon | cvykévipwon Tov TeAl-
KOV SLHADUOTOG;

Avaperyvoovtan 200 mL dwwdduatog vdpo&ediov tov vatpiov (NaOH)
nepektikdmrog 10% kot oykov (W/v) pe 300 mL Gidov Stoddpotog v-
dpoediov tov varpiov mepekTikoOTTag 2% KOt dykov (W/V). Na Bpeite
Y10l TO SLIAVULO TTOL TPOEKVVE:

a) v % WiV teprextikdmo

B) tn ovykévipwon (Loprakdtnro Kat’ dyKov).

e 540 g draivporog Benkot o&éog, mepiektikdtrog 9,8 % WV kot Tokvo-
rog 1,08 g/mL, npootibevtan 4,5 L dAhov dwoddpatog Oeukod o&fog ov-
yrévipwong 2 M. Na Bpeite 1 ouykévipmon Tov TEAKOD SIaADOTOG.

[Toca Aitpa Sradvpatog vépoyrmpiov 0,1 M mpénet va avapuybovv pe 3 L
dtdvpotog vipoyrmpiov 0,3 My va mpokdWeL dtdAvIA VIPOYAWPIOL
0,15 M;

e molo avohoyio OYK@V TPENEL va avopty@ovv 600 dtalvpata vépoyAwpi-
oV, 10 &va cvykévpwong 2 M kar to GAho mepiektikotnrog 3,65% wiv, yuo
va TpokvyeL Stdlvpa cvykévipwong 1,4 M;

IMoca mL vepod mpémet va e&atpucbovv amd 800 mL doadvpatog vdpo&et-
diov tov kakiov, meplektikdmTag 10% wiw ko okvémtag 1,05 g/mL,
Y10 vo TPOKOWYEL S1AV LA e GLYKEVTP®OT 2 M;

2roryerouetpixoi Yrnoloyiouoi

69.

*70.

* 71.

IT6ca. mol avBpoxikod acBeotiov Tpénel va aviidpaoovy pe didivpo Ogu-
KoV 0&€og, yia va, ekAvBovv 4,48 L agpiov petpnuévo oe STP cuvbnkec;
[Ioca ypappdpia Beticod acPeotiov oynuatiloviot cuyypovog;

Znteitar o dyKog TG appviag Tov Tapdyetal o Beppokpacio 57 °C kot
nieon 1,5 atm, 6tav avtidpdoovv 0,1 mol yAwprovyov appwviov pe mepic-
o€10 SLIAV0TOG VOPOEELSIOL TOV vaTpiov.

IT6ca Aitpa vopdBelov (neTpnuéva oe STP) Ba oynuotioTody, ov avtdpd-
oovv e mepioaeto, dtaAdpaTog vVopoyAmpiov, 20 g 0pUKTOL MOV TEPLEXEL
88% «xatd Papog (W/w) Bgovyo cidnpo (I1); To VEOAOITA GVGTATIKG TOV
0PLKTOV JEV AVTIOPOVV LE TO VIPOYADPLO.
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a) 6,67 % w/v
) 0,68 M

05M

a) 5,2% w/v
B)1,3M

19M

9L

2:3

50 mL

0,2 mol —27,2 g

1,8L

4,48 L



*xT2.

73.

74.

* 75.

* 76.

77.

**78.

[Toca ypappdpra axdBaptov yevdapyvpov, meptektikotntag 85% oe Ka-
Bopd yevdapyvpo Tpémel va avTdpAcoLV pE TEPICOELN SUAVUATOG VOPO-
YAwpiov, yia va mapoyfovv 984 cm? vipoyévov, petpnpéva og Beppokpa-
oia 27°C ko migon 3 atm;

[Toca Aitpo dreAdpatog vépoyrmpiov 2 M avtidpodv mAnpwg pe 21,2 g
avOpaxikov vatpiov;

To yaotpkd vypd acBevodg mov TacyeL amd EAKOG TOV dMOEKASAKTVAOL
£xel ovuykévipwon vopoyrlwpiov 0,05 M. Av vrotebei 6t1 péoa 6to oTopd-
xt ewoépyovtor 3 L yaotpikod vypod v nuépa, moca ypauudpto, vdpoet-
diov 1oV apPYIMOV ATOLTOVVTOL UEPNCIMG Yo TNV €£0VOETEPWGT TOV 0&EE-
og;

IToca ypappdpio vdpoyrwpiov Ba wapaybovv, av emdpdcovv 44,8 L v-
dpoyovou (pnetpnuéve oe STP cuvOnkeg) oe 150 g yAwpiov, otig KatdAAn-
Aec cuVOTKEG;

Katd v xavon tov Ogiov oynpotiletor d10&eidio tov Bgiov. TIéoa mol
dro&ediov Tov Beiov Ba mapoaybovv, av Tpoomadncove vo. Kdyovue 3,2
Kg 0giov pe 1,12 m? o&vydvov petpnuéva oe STP cuvOnkec;

2,4 g poyvnoiov ovtdpodv Tnpag pe apald didivpa Beukod o&fog. To
aéplo mov TapdyeTol avidpd pe Ppdpuo, omdte oynuatifeTor véo aépto,
nov SaPifaleton og mepicosia StaAdpATOg VITPIKOL 0pyvpov. No vroio-
vicete T pado Tov WCHUATOG TOV TAPAYETOL.

10 g avOpaxikoy dratog evdg petddhov M pe apBud o&egidwong 2+, avti-
dpovv TANP®S pe ddAvpa VEpoyAwpiov. ' TNV TANPN e&ovdeTépmon Tov
aepiov mov mapdyerat amatteital dtdAvpa tov mepiéyetl 11,2 g vdpo&ediov
Tov KoMov. Na Bpeite ) oyetikn atopukn pdlo tov M.

ATOVTHGELS OTIC ACKNGEIS TOLLATIANG ETIAOYIG KO CWGTOV
AaBovg
10. v 27. (1-B), (2-), (3-y), (4-0)
11. Zeivau: 3,4 28. 3 eivar: 2,4
A givae: 1, 2 Aegivor: 1, 3
13. 8 40. ns my
14. (1-3), (2-0), (3-B), (4-y), (5-¢) 41. ¢
15. v 42. 3 eivounl
19. (1), (2-8), (3-7) A givor m 2
23. 4 61. (1), (2-0)
62.
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9,18 g

02L

3,949

146 g

50 mol

37649

40



IIYPHNIKH XHMEIA

Ol ZTOXOI

2710 TEAOG TNG BIBAKTIKAG AUTHG EVOTNTOG Ba TTPETTEI VO UTTOPEIG:

Na avagépeig 11 givar padievépyeia.

Na diakpivelg Ta €idn akTivoBoAiag a, B, y.

Na avagépeig 1 gival xpovog UTTodITTAACIaoHOU Kal TTOIEG Eival Ol HOVADES
padievépyelag Kal d6ang akTivoBoAiag.

Na ava@E£peig TIG ETITITWOEIG TNG PAdIEVEPYEIAG OTOV AVOPWTTO.

Na BIaKPIVEIG TIG KUPIOTEPEG TTNYEG PABIEVEPYEIAG (PUOIKEG KAl TEXVIKEG).

Na TapabETeig TTapadeiyyoTa EQAPPOYWY TwV PAdIOICOTOTTWY TT.X. IATPIKH,
TEXVOAOYia.

VVV VYV




To ypovixo pog peyehng xoto-
otpopns. Xipooipa 6 Avyobvotov
1945, weo 8.15, wio atopy) Bop-
Bo ovgaviov, Tov ptée N TOAspN
asgomopin twv HITA pe 7 ovopo
“the little boy” (to oyopdxt),
oxopnilet ™V xataotoopn. Ot
vexpoi EZemépaoav toug 200.000.
Opwg, o appog twv Oopdrwy
ovveyilet v’ av€avetor egotiog TV
ETUTITOOEWY  TNG QUOLEVEQYELNG.
Amo tote, Mve, 8 OTEQWOE TTQEA-
O1v0 Y0QTHQOL 0T V1]

H «pyn 6pdong g atopung
BopPug sivou v Oeonaoy, evog o-
otabodg mopnve v omoix odvysi
#éTw oo xateAAnieg ovvinxeg oe
po adooide TLENVIKGY  avTtoQd-
oSV PE EUQNMAUTINEG OLUOTAUOELG,
AOyw ™G peYdANG TaydTNTHG Mot
TOL TEQAOTIOL TOGOD EVEQYEING
mov ehevbsprvertat.

X1 pwroyupin x&tw 1 Xigoaipa
Mysg BOopdbeg pete v xoto-
oTEOYY. X1 PEowid QPWTOYQUPio
BopPo averoyn avtig oL Eiplnxe
ot Xigooipa. ITéve, o epradtind
POVITEQL TG TILENVIXNG EXENENG

«Ztnv TOAY, oyebov xaveig Oev
e sidnon ™V Eéxongén g
BopPuc. Davixe pia melooro
Aapdy, xor Sev vENEYE YQOVOG
obte ot vo. cootiostg. Miw me-
Ao 0dedra  elapdvios  udbe
pooey, Mg ot O,Tt ATOMELVE
elval OTOTEQQWUEVO 1 HAPEVO
a6 pie OspuotnTor mOL TOQO-
popopmvet xot Eexolrdet to 6ép-
po. ‘Eve podvgo poviteor, omoi-
oto xot yryovtido, poli pe Adp-
detg pwtiag, avePaiver mEOG TOV
ovpavo. Katw amd avtd xeito-
vtor YtMadeg vexQol xot avatot-
XOTIHS  TANywpévol. Amo o
améoavia  egeima  vdavovo
yAwoosg wtiag. Movo doot Boi-
OXOVTOY O WUEYOAY] OTOOTHOY
aTo TV TOM| dx0ovouY TV E%QY-
...

(amboneopo and Ty pogTLOl
sdworov rov E5noe Ty TEUYWOIR
56 Xtpootuag).



HYPHNIKH XHMEIA

Ewsayoyn

Xv «avyn» tov 20” audva to dropo ebsmpeito og n adidoTactn Hova-
da ™ VANg. H 0éa 6t éva ynuikd otoryeio pmopovoe vo LETaTpOnEl oe
dAlo -va petaotoiyeiwbel - Bewpeito pio GLVEXEWD TG HEGOLMVIKAG OVL-
TOTIOG TOV AAYNUIGTAOV VO LETATPEYOLV GE YPVCO T KOYEVI]» LETOAALL.
H 18éa opwc avt) enpodkerto cvvropa vo aAraéel. H avaxdioyn tov n-
Aektpoviov €de1&e 611 T0 dTtopo givor ouvbeto Kot amoteheiton amd pi-
Kpotepa copatiow. To mupnvikd mpdtumo £dmoe pio AETTOUEPESTEPT
gwova ¢ atoptkng dopng. H avaxdivyn g @uotkig padleveépyelog
£0€1E€ OTL TOLAAYLOTOV UEPIKE ATOUA-GTOLXELDL UTOPOVV V' aAAAEOVY Q-
0opunta. ‘Etot, évag véog khadog g ynueiog, n [opnvikn Xnpeia, dvot-
Ee.

H mopnvikn ymueia aoyoreitor pe petaforéc ol omoieg yivovrot
oTOoV TUPNVE TOL 0Topov. Ta cvvnbiopéva ynukd eawvopeva (ot avti-
dpaceLs) eivor amoTéAEoUO TOV HETABOADY TOV YIVOVTAL GTIG NAEKTPOVL-
k&G oTIBAdec kot cuvNBwg oTNV TeEAELTOLN. AVTEC Ol YNUIKES HeTABOAES
elvar evaicOnteg otig e€mtepikég cvvOnkeg, Onmg Y. Oepprokpacio Ko
mieon. Avtifeta, To TVPMVIKA PaVOUEVO dEV EMNPEALOVTOL OO OVTEC.

2V mupnVvIKn yNpela ot petaotorycimoeis lval £va LUGIOAOYIKO
yeyovog. Tétoteg petaforég Adyovior mopnvikés avtiopdoels. TOpw 610
1903 o Rutherford vrootipi&e BewpnTikd OTL Ol HETAGTOYEIDGELS Yivo-
vtor ovBopunTa ot evon Kot pdvo oo padievepyd otoryeio. Opwg, me-
pt 10 1919 o 1610¢ mETVYE TNV TPATN TEY VT UETAOTOIYE IO «PopuPopdi-
Covtag» dropo aldtov e copatidin dAga (dniadr Tupnveg Tov 6TOol-
xelov HA0v). ‘Etot mpoékuyoav dtopa o&uyovou LE TONTOYPOVI| TOPUY®-
N Tpwtovimv. ‘Extote N HEAETN TOV TUPNVIKOV AVTIOPAGEDV EYIVE EVOG
Kuplapyoc topéag g Epevvag. H mopnvikn texvoroyia, n omoia vanpée
TO OMOTEAEGHO TNG EPELVOG OVTNG, UAAGTO, YIYOVTOONKE LE OMPOGUE-
TpNTEG emmTmoelg oty avipomvn (o, Mdaloto avt odnynoe kot
oTNV 16YVOVoa Koouoloyiky  Gmoyn yio v apyn (Bempio ™ peyding
éxpnéng, Big bang), ™ {on kot tov tpomo «OavAaTov» ToV GOUTUVTOG.
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O1 Rutherford (Trdvw) Kai
Soddy (kdTw) dnuocicucav To
1902 pia o116 TIG TIPWTEG £P-
YOOieg TTOU avagEépovTal OTn
padievépyeia.

«...Rutherford, auth gival pia
METAOTOIXEIWON» AVOPWVNOE
0 Soddy katd Tn HEAETN TNG
METATPOTIAG TOU padiou o€
padbvIo Kal cwuaTidla a. «Ia
TO OGvopa Tou BeoU pn Tn Agg
peTaoToIxeiwon Ba pag ko-
WOouV TO KEQAAI oav aAxnui-
OTEG», AVTIPWVNOE O
Rutherford.

(Scientific American,
Auyouarog 1966)



5.1 Paodrevepyog drdomact -Xpovog vaTootmrAacio-
OOV - LUVETELES PUOLEVEPYELGS VIO TOV GVOpOTO-
IInyég paodrevépyerog

Baowkég £vvoreg

"Hom €yovv avapepbel or Bacucol cvoppforicpol kot Evvoleg yopm amd )
doun tov atdpov kat tov mwupnva (kepdiotol). ‘Etot, otov supforiopd
2 X Eépet kaveic 011 10 A givan o ualikog apifuss (4Opoisuo TpoToviny
Kot veTpoviov) kot Z o atoutkdg apibuds. O tehevtaiog ekppdlel tov
aplBud TOV TPOTOVIOV TOL TLPNVA, TOV €ival {Go¢ e ToV aplBud TV
nAekTpoviev yua £vo 0vdéTePo dTopo. MdaAlota, 600 1 TeEPLoCOTEPA (ITO-
po pe oo apiud mpwtoviov aAdd dtopopetikd palikd aptOpd kalov-
VIO I6OTOMA TOV 1010V YNUIKOV GTOLYEIOV.

Ta 1o6toma pnopet va givon aralbepa M aotaldn. Evo 6ta0epd 166-
tomo dgv mabaivel padievepyo diioracn. Avtifeta, Eva actabég 1codTomo
dwomdtor padlevepyd kot petanintel oe €va otafepd 166t0mO, GLVNHOWG
dAlov otoyeiov. Ta mepiocdtepa oroyeia pe Z < 83 £yovv TOLAGYIGTOV
éva otabepd 166tomo. O péEGOC OPOG 100TOTMV oL £xEl KAOE GTOoLyNEio
etvar tpia. O 6pog 1GOTOTO YPNGYLOTOIEITAL, OTAV AVOPEPETAL KAVELS GE
dvo 1N meplocdtepove TupNveS. Otav avapépeTol 6 Evay TUPNVO, LE dO-
opéva A Ko Z, etvor TpoTipdtePos o 6pog vovkiioio. 'Etot, pmopel vo et
kaveic 6t a5 O kot O etvar 166tomo, Tov 0&vydvov, eved 10 5O eivar
évo vOukAid1o (tov o&uydvov).

H otaBepomta 1 Oyt evdg mupnva - voukAdiov eival amotélecua
Vo avtéTemv duvapemv: ToV artmoTikdV dvvipewv Coulomb peta&d
TOV TPOTOVIWV, KUl TOV TOPHVIKDOV EAKTIKDV ODVAUE®Y, Ol OTOIEG elval
woyvpotateg, aALL Exovv ehdyiotn eupéreta. Oco Aomdv peyordveL 1
T tov Z, 1600 ot dvvauerc Coulomb apyilovv va vepioyvoLy TV
EAKTIKOV Kol 0 TupNvag yiveton aotabdéotepocd.

Hapdaderypa 5.1

. ; , ., ;o . e [NaTti T0 A TOU 1I00TOTTOU
[Tow Oa émpene va elvar n akpPng oxetikn atopkn pala, Ar, TOL 1GOTO ST T () T e

OV TOL VIPAPYVLPOL Zgg Hg; Alveton 6T yio 10 veTpovio Kot Tp@TOVIo 199,9683 ;
&xovv naleg 1,008665 kot 1,007825 avrtictoya.

AYZIH

To dedopévo wwotomo tov Hy €xetl 80 mpwtdvia ko BEPara 200-80 =120

vetpovia. Me Bdon to yeyovag 0Tt Ta NAEKTPOVIL O GUVELGPEPOLV GTN

péla Tov atdpov, To avapevopevo Ar Bo 1oodvton pe o dfpoicua TV

Lal®V TV VOUKAEOVIMV.

Apa 4, =80-1,007825 + 120-1,008665 = 201,66580

170



Egappoyi

To v3poydvo amotereiton omd dHo kvpia wwoToma. To tHxarto 2H e
oyetikn agBovia 99,985% kar 0,015% avrictoyyo. Me Bdon to dedopévo
avtd va vtoloyiotet 1o Ar Tov vopoyovov; H amdvinon va dobel pe 4
deKAOIKA Yynoio Kot vo GUYKPLOEL Le KV TOV TIVAK®V.

H padevépyera

H ovowm padievépyela avakardednke toyaio to 1895 and tov Henry

Becquerel. Avtdg, peletmvtog @awopeva plopiouod, mapatipnoe Ot

éva 0puKTO TOV OVpaviov (uetdAlov ywpic Wiaitepn aio TV emoyn &-

Keivn) exméumel pio axtvopoiio 1 omoio S10meEPVA TO TEPTKAAVLLOL LLOG

QOTOYPAPIKNG TAAKAG. XTI cuvEyeln To BEpa peketbnke and to Levyog

Curie, to omoio pdiota £dmoe kot To dvopa 6to eovouevo. Ot GYeTIKEG

£PELVEC TOVG KATEANEAY 0TV avakdAvy™ 600 aKdun, TEpa amd T0 ovpd-

V10, padilevepydv otoryeiwv. Ta ototyeio avtd gival Ta pdolo Kot TOADVL-

0. ['a v mpoopopd tovg avty TNRONKOV Kot ot Tpelg pe PpaPeio

Nobel to 1903.

» Padievépyeia ovoudletar n oxtivofolio 1 omoio. EKTEUTETAL KOTA. TN
pooievepyo omoavvleon (didomaon) actabov mopivev (vovklidivv)
mpog arobepotepovg mopnves. H didomoon avtyy axolovbeitar oro ex-
mounn owuatioiwv kot (Oy1 mavta) nlektpouayvntikng oktivofoliog.
Ta oowuotioln kai n axtivofolio covieTodV T pooievEpyela.

e pia térown dwdikacio 0 aoradns untpikog mopnvag amocvvtideton -

dwwomdtor - 610 BvyoTpiké TUPAVA, O OTOI0G UE TN GEWPA TOV Elval &ite

otabepog eite padievepyoc.

IXHMA 5.1 Padievepyog dIGoTTacn e EKTTOUTTN:
a. TTUPAVWYV nAiou (cwpaTidia a) B. nAekTpoviwy (cwpartidia B)
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Becquerel (1852-1908): ava-
KAAuwe Tn padievépyeia TO
1896. Na Tnv epyacia Tou
auThA TIUABNKE pE Bpafeio
NopTreA 10 1903.

H Marie Curie (1867-1934):
TIUABNKE ue dUo BpaBeia No-
ptreA Xnueiag, To 1903 Kkai
1911, yia TV TTPOCPOPA TNG
oTn dlEpelivnOn TOU QAIVOUE-
vou Tng padievépyeiag. MNéBave
atré Kakorén avaipia, moa-
vov atd TNV TTOAUETH TNG €K-
Beon oTIg akTIVOBOAIEG.

To Ceuyog Migp kai Mapi Ki-
oupi YE TV KOPN TOoUg Ipéy, N
oTToia €TTioNG TIUABNKE YE
BpaBeio NopTtreA 1o 1953 yia
TNV avakdaAuwn véwv padie-
VEPYWYV oTOoIXEIWV. Tpia Bpa-
Beia NoptreA Xnpueiag, pia
povada pérpnong (Curie) kai
£va TEXVNTO aTOoIXEIO (KIOUPIO),
TTOU PE€POUV TO GVoud TOUG,
fITAV N CUYKOMIBK TNG OIKOYE-
velag Kioupi wg empBpdBeuon
TNG TIPOCPOPAG TNG OTN MEAE-
TN TNG PABIEVEPYEIDG.



Ot npidteg pehéteg tov Rutherford to 1899 orto IMavemotiuo MacGil
00 Mdvipear otov Kavadd, £dei&av Ot 1 padievépyeta | orolo EKmE-
UTETOL OO TO OVPAVIO 1| TO BOp1o SraympileTor 6€ TPELG SUPOPETIKOVG
TOmovg axtivov . Otav 1 aktvoPoiia ot mEPAGEL HEGO amd 1o VPO N-
Aektpopayvntikd medio, ot VO TPOTOL TUTOL OKTIVOV amoKAlvovy avti-
Beta 0 évag amd tov dAro (AOY® Tov avtiBETov POPTiOv TOVC), EVM O TPi-
TOG dev amokAivel Kaborov, emeldn dev Exel poptio (PAéne oyfua 5.2).

O Rutherford tig ovopace axtives a, f kot y, avtictorya. Ot a-
KTiveg AApa amodeiytnke 0Tl lval copotdtakng eouong. Kébe copatioro
éxel palo teTpamAdoio amd £KEv TOL ATOLOVL TOL LOPOYOGVOL Kol POP-
tio durhdclo ekeivov Tov NAekTpoviov, pe avtifeto duwg am’ avtd TPo-
onpo. Apa, 10 copatiow aipa etvar évag mopnvag niiov. Ot axtiveg fn-
To amodeiynKe 0Tt givat Towtdonpeg pe Ti¢ kabodikég axtives. Etvan, on-
Aadn|, éva pevpo nAektpoviov amd to omoio To Kabéva Exel pala ion pe
10 1/1837 ¢ nélag Tov aTdpov ToV VEPOYOVOL Kot PopTio ico ue -1.

Ot aktiveg yaua givon Tpdypott, pe TV KAOGIKT £VVOld, OKTIVES.
[Ipoxerton Yo niextpouoyvntikny axtivofolio, «emS», moPOUOLL Le EKEL-
v TV oktivov X, oAAG pe PKPOTEPO UNKOG KVUUOTOG KOl LEYUAVTEPN
SEIGHVTIKOTNTA O QVTES .

IXHMA 5.2 Emidpacn nAekTpikoU Tediou ag déoun a, B Kai y.

2 XHMA 5.3 AioTrepaaTikn IKQvOTNTA aKTivwy d, B Kai y. MNapatnproTe 611 T
MeyaAUTePN SIOTTEPACTIKH IKAVOTNTA £XOUV Ol OKTIVEG Y.
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DBopiopodg gival n 1B16THTA
TTOU £XOUV PEPIKEG OUTIEG Va
QATTOPPOPOUV OKTIVOBOAIQ I-
KPOU PAKOUG KUPATOG (OKTIVES
Y, X, UV) 1 evépyeia atro To-
X€WG KIvoUpEva owuaTidla Kal
VO TNV ETTAVEKTTEUTIOUV UE
0paTo PWG.

[MoAAG poAdyia £xouv @Bopi-
Covteg O¢ikTeg a0 RaSO4 o€
avaAoyia

1:100 000 pe ZnS Tou gival n
@BopiCouca ouaia.

e H dieicduTIKA IKAVOTNTA TWV
POBIEVEPYWYV OKTIVWYV TTOIKIA-
Ael. ‘ETo1, o1 akTiveg dA@a dia-
TTEPVOUV TTOAU AeTTTA JETAAAI-
KA eAdopara, aAAd oTapaTolv
o€ éva @UAAo auvnBiopévo
xapri. O1 akTiveg BriTa diatrep-
VOUV AETTTA PUETOAAIKA €AG-
oMaTa, VW Ol AKTIVEG YAUa
d1atrepvoUV PETAAAIKG QUAAQ
HOAUBBOU TTaXOUG PEXPI Kal ~
25 cm.

H oxeTikn dieioduTIKA 10XUG
TOUG €ival avTioToIxXa :

a:B:y = 1:100 :10 000

Mnyxaviké avdAoyo:

Ta peydAa cwpatidia (Tr.x. a
owparTidia) dev TTEpvoUV €U-
KOAQ Ta ePTTOdIA, £XOUV dnAa-
On MIKPr SIOTTEPACTIKI IKAVO-
TNTA. AVTIBETA, TO PIKPA (TT.X.-
Yy owpaTidla) Tagidetouv TTOAU
TTEPICOOTEPO.



To Tapandve propohv va cuvoyistohv otov mivaka 5.1.

MINAKAZ 5.1 Tutrol Padievépyeiag

Ovopo. XopPoro Xyetiki) Mala Doptio ®von  AlE6dOVTIKOTNTO

dAg@a a 4 +2 TTUPIVEG MIKPR
BrATa B 1/1837 -1 NAEKTPOVIO METPIO
ydpa Y 0 0 aKTIVOBOAia MeEYAAN

[Mapokdto divetar évo mapdderypa pog mopnvikne avtiopaons (podie-
vePYoy SldoTaoNc) KOTd TV omoia mapdyetal akTvofoAio TOTOV GAQO.
2oV UNTpKog TUPNVOG Evo TO 28, evd 10 Buyatpikd voukAidio glvar to
24Th (86pro 234):

238 234 4
oU o> 5 Th +,He

Oa Tpémel £0M VO TOPATNPCGOVUE OTL GTIS TVPNVIKES AVTIOPAGELS TO d-
Opoicua tv palik@v Kot Ty atopik®y oplluy ropousvel talepo.

Extog amd ta puotkd padlevepyd 1GOTOTO VITAPYOVV KOl TO TEYVHTE 1
paoioicotora. Avtd mapockevdlovior pe «fopfoapdiopod» octabepdv
mopnvev pe Bpadéa vetpdvia. Bpadéa, toco, 660 va deopedoviar amd
TOVG MVPNVEG Y®pig avtol va dwomwvtal. [Ipokdmtovy kot ovtd TOV
TPOTO 1GOTOTAL TV OPYIKAOV TVPNVEOV - ototyeiov. Khaowo mapdderypo
etvar n Tapaymyn tov koPaitiov 60, To onoio ypnoomotEital 6TV Ko-
tamoléunon kakonbmv dykwv. Avtd mapdyetor pe tn dpaon:

2Co+ ;n— 2Co +vy

To mapayopevo padloicOTono Tov KOPOATIOL S10GTATOL TPOG VIKEALO:
0Co— SNi+ B+y

H mpot 1otopwkd «teyvmt) petactoryeimon» eivor  ekelvip tov
Rutherford (1919), katd v omoio. 0 alwto petatpénetal o€ 0EVYOvo:

14 4 it 1
;N+;He > ;,0+H

Hapddcrypa 5.2

Mia and T1g TAEOV EVIUPEPOVOES EPAPLOYEG TV TUPNVIKADV OVTIOPU-
GEWMV GTOVG VYNANG EVEPYELOG EMTAYVVTES NTAV KOL 1) GOVOEST TV VEOV
vrepovpaviov otoyeinv. Etot, 1o v’ apiBud 99 ctoyegio (Aivotdviov)
GLVTEOMKE OO TNV TOPAKATM TUPNVIKT OVTIOPAOoT:

BU+ YN > % Es+; Zouminp®hote 10 GoUATido mov AeineL.
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AYXH

Emedn otig mupnvikég avtidpdcels 1o AOpoiGHa TV aTopK®Ov Kot polt-
KOV apludv Tpémet vo dtatnpeital, ETETOL OTL TO GOUOTION0 TOL Agimel
Ba &yl atopukd apBud (92+7)-99 =0 wan palikd apOpod (238+14)-247 =
= 5. Apa mpdkerton yio 5 vetpdvia (5 n).

Epappoyn
To vrt” ap1Budv 105 ctoryeio (xavio N evapundevaéumtio kotd IUPAC)
GUVTEDNKE LE TNV TOPOKATO TUPNVIKY AVTIOpOoT):

2OCF+ ON - 2 X +; Zouminpdote autd mov AeimeL.

Xpovog vrodmiaoiacpov (nuimn)

O1 padievepyéc SOOTAGELG KO YEVIKOTEPO Ol TVPNVIKEG OVTIOPACELS, GE
avtifeon pe Tic ovvnBelg yNUIKES avtidpdoelg, dev ennpedlovion omd
uetaforég Oeppokpaciog kot mwieons (Léca o Kamola dpio PéPara). Emi-
ong, e erdytoteg eEpécelg, dgv emnpealovior omd Tn YUK (yMukog
TOTOG £VOOTG) KOl PUOIKY KATdoTaon Tng ovoiag 1 onoia dtaomdral. H
TOYOTNTO TNG TVPNVIKNG dpdong e€apTdTal HOVO amd ) N TOV Podle-
vePYoL 160TOTOV (VAIKOD).

"Evag 1pomog yo vo eKppacel Kavelg v Taydtnta [ TV omoia £va pa-

OlevePYO 1GOTOTO O10GTATOL, AP ELUECO KOL TNV GYETIKN oTafepoTnTd

TOV, €ivoil 0 AEYOUEVOS Y POVOG VITOOUTANGLOGLLOV.

»  Xpovog vrodimdactacuod (nuilwn), tie, eivai o ypovog o omoiog amai-
Teltal, OOTE VO. OlAOTACTTEL N IO OTTO THY GPYIKH TOGOTHTO, TOD POOIE-
VEPYOU VAIKOD.

O ypdvog vodumhaclacpoy amotelel HETpo TG otabepdtnTag TG padie-
vepyol ovaiag, OnAadt, 660 peyardtepn givor n Ty tov tiz, 1060 oTO-
Oepdtepo elvarl to 10otomo. Eivar govepd dtL petd v mapodo ypdvou
ioov pe 1 éxel mopapeivel 10 LGS TG apykng TocotTag. Metd v
Tapodo 2 typ Bo Exet peivel to 1/4 (7 ¥2)° g opyikig mosoTNTOS KAT,
OT®G QOIVETOL SLOYPUUUIOTIKA GTO GYNUO TOL okoAovOel. Anladn, yevi-
KOG 1oy0€eL:

m = (1/2)" m,

omov,

M: 1 TooOHTNTA TNG PASIEVEPYOD OVGING TTOL EXEL TOPAUEIVEL
Mo: 1M aPYIKN TOGHTNTA TG PASIEVEPYOD 0VGING

v 1 0 apliuog Tov nuioonv
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Me Bdon 1o xp6vo utrodITTAa-
olaopou Tou oupdviou - 236
TTPOG, TEAIKA, TO OTABEPS PO-
AuBOO - 206, exTIuABNKE OTI N
nAikia Tng yng €ival petagu 4
Kal 6 OICEKATOUMUPIWY ETWV,
ue mOavoTepn TiuA Ta 4,6
dloeKATOMMUpPIa Xpovia. Ta
OeiypaTa Ta OTTOIO £QEPAV OTN
'n amd 1n ZeAfjvn o1 ATTOAA WV
11 kai 12 £€de1€av 611 N nAIKia
NG ZeAnvng givai 3,6 - 4,2
dloekaTONMUpPIa XPOVIA.

e Xpovol uTToSITTAacIacoU
HEPIKWYV KOIVWV ICOTOTTWV

| loétomo  ty

238y 4,5.10° Xpovia
*H 12,3 xpovia

B 5,7-10° xpovia
= 14,3 nuépeg

= 5,27 xpovia
31 8,04 nuépeg
°0 118's

Kr 1,4s

o AT TNV TTaPATIAVW OXEON,
av gival yvwaoTd Ta m Kal Mo,
uttoAoyiZeTal To v, dpa Kai n
nAiKia Tou &eiypaTog.

Eivail v =log(m/mg)-(-0,301)
Kalt = v-Ty

2XHMA 5.4 Eikovikn Tra-
poucdiaon TNG padievepyou
didoTTaong



O oyetikd amAoVoTEPOG TPOTOG Y10 Vo eKTIUNOEL 1 ToyOTNTO piaG podte-
vepyoL ddomacng etvat vo petpndet o apBpdc tov copotdiov a i B ta
omoio mopdyovtatl amd Eva detypa optopévng pnalag g ovoing Kot yio
opwopévo ypovo. Ta exmeumdueva copatidw perplovvior pe dpyava,
onwg o anapifuntiic Geiger-Muller 13 o armapiOuntijc orxvOypioudy
(emvOnpockomio). O apBuds TV KTOTOV oto puetpnth Geiger eival o-
VAAOYOG TG TOGHTNTOG TG POSIEVEPYOV 0VGING 1) oToia ival mTapoHoa.

ZXHMA 5.5 Apxn Aeitoupyiag Tou petpnth Geiger — Muller. H padievepyog akTivo-
BoAia eigépxeTal oTo BAAapo Kai 1ovTiCel Ta dToua evog euyevoug agpiou. ‘ETol, Tapd-
YETAI NAEKTPIKO PEUPA TO OTTOIO APOoU £VIOXUBOEi KaTaypAaeETal.
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YmoloyiCeton apyikd o aptpog tov nuimav 6To d0GUEVO XPOvo: eival
v=8,0min/2,0 min - (nuien)™ = 4 nuieés. Tuverde, 1 mocdTTO TOV
TOPOLLLEVEL ETvO :

m = (%)" - me —» m =(%)* -10,0 g = 1/16- 10,0 = 0,63 g
Egappoy

To podievepyd St éyet ty, = 29 ypévia . Tlow mocsdTnTo. B TOpapEivel
petd amod 87 ypovia, av apyukd vanpyov 2,00 g avtov;

Movadeg padrevépyerog

H évtaon g padievépyelag umopel vo ek@paotel e ToAALOVG TPOTOVG:

A. Movaodeg mov eKQpalovy To EMITEOO PaOIEVEPYELNS EVOS VAIKOD

1. H cvvnbéotepn povada givar to Curie (Ci). Eva Curie givon tocdtnto,
ovoiag 1 onoia voiotaton 3,7.10™ padievepyéc duondoeg avé devtepo-
Aemto.

2. 210 Sl. povada padievépyeiag sivar to Becquerel (Bq), mov avtiotot-
yel o pio padievepyd dtdomaon avd devTePOLENTO. ANAadT, £xovue

1 Ci =3,7.10"° Bq

B. Movaddeg mov ek@palovy TV amoppo@ovpevn axtivoporio amo &-
\ARTAY L TT

1. To va EKTIUCOVE TOGOTIKA TO. ATOTEAEGHATO TG ETXIOPOONG TNG O
kTwvoPoAiag, Oeomiotnke apykd pio povada axtivofolriog, n omoio ovo-
uaotnke rad (radiaton absorbed dose). Avty exepaler t ddon podie-
vépyewg 1 omoia amedevdepdver 1072 J evépyetag avé kg Papoug Tov oéh-
LLOTOG TTOV TNV OTOPPOPAL.

2. Xt0 Sl. povada givan to Gray (Gy), mov avticto el 6 anoppdenon
aktwoforiog evépyetac 1 J ava kg Bapovg tov cdpatog. Aniadn, Exovue
1 Gy =100 rad.

I'. Movaodeg mov ek@palovv Tnv amoppo@ovuevy) axtivoforia and éva
opYOVIGRO o€ oYéon pe TS PLOAOYIKES EMATAOGELS TOV TPOKAAOVV

1 Gy aktwvoPoriag o mpokaiel 20 popég HeYaADTEPT] KATAGTPOPT GTOVG
avOpdnivovg 1otovg amd 1 Gy oaktivoporiog y. To rem (radiation
equivalent man) givon pia povada padievépyelag mov dev e&optdton amd
t0 €id0g g axtvoPoiriog, kot ek@pAalet TIC PLOAOYIKEG KATAGTPOPEG TTOV
TPOoKaAOoVVTOL GTOV AVOP®TO amd TNV amoppdENoN TOV dSPOPOV OKTL-
voBoldv. AnAadn, 1 rem eivar mocdtnta aktvofoliog 1 omoio empépet
évo. ouykekpuévo Proroyikd amotédeoua. Eivar pdhoto 1 rem =1 rad
aktivov XNy .

176

e To Curie gival pia peydAn
povada. 1 Curie padiou Tr.X.
IoouTal ue 1 g autou. 21a did-
(POPa EPYACTHPIO TA UEYEDN
ek@pdalovTal o millicuries.
‘EXel T7.X. EKTINNOEI 6TI TO av-
BpwTTIVO cWa TTEPIEXEI PadI-
EVEPYA VOUKAISIO T OTTOIO
divouv 400 000 diacTTdoEIg TO
Aem16 i 1,1-10°° Curies, n-
Aadn 11pCuries.



Emnataoeic ¢ paoevépyelog 6tov avopmmo kKo
KUPLOTEPES TN YES PUOLEVEPYELUG

Ta Broroywcd vikd voictavton yevikd BAAPec amd ) Aeyouevn rovidoo-
oo. axtivofolio (aktvoPorios mov Tpokaiel oynuoticpd WOvimv). Avm
umopet va etvon aktiveg y | X, vetpovia, coUaTion GAo Kot NAEKTPOVIOL.
2xeddv OAa avTtd pmopohv va TpokLYoLY amd T padievépyea. EAeyyo-
pevn ékbeon tov avbpmmov oe TéToleg akTivoPoAieg pmopst PEPata va
EXEL KOL EVEPYETIKA AMOTEAEGLOTO, OTWG T.Y. KATAGTPOPN AVETIOOUNTOV
10ToV (padiodepaneio TOV KAPKIVIKOV KOTTAP®V). Mikpéc d0GELg poa-
KOV aktivov X ¥pnoiomotodvial oTig okTvoypagies (dniadn pwtoypa-
¢ieg pe aktiveg X) avOpomivov 1I6TOV Kot 0GTOV.

To yeyovég o0tL M padievépyela mpokarel coPfapdtates PAGPeS
o6ToV AvOpmmo gival yvmoto Non omd TV Enoyn TG EKPNENS ATOMK®V
Boupadv ot Xipoocipa kot to Naykacdkt (1945). To mopnvikd atdynua
tov Cernobil to emBefaince (1986). O avOpodmvog opyavicudg ivar
otabepd extebeyévog oe pio Pacikr, Lok, oviCovoa aktvoPoiia, N
omoia TpoépyeTon amd £va GUVOAO TNY®V. 'ETot, vrapyel | koouikn oxti-
vofoiia, n axtivoforiol TOL TPOEPYETAL OO PASIOVOVKAIOID TTOV VTTAP-
Youvv o€ Bpdyovg, oTo £3aPOS, 6TO VEPD, GTOV 0EPQ, OTIG TPOPES KAT. Pa-
dtevepyd voukAidio vhpyovV EMIoNG Kol HECH GTOV OVOPAOTIVO Opyavi-
opd, 6mac my. 10 K. Ttn euowky avt padievepyd axtvoBolria xovv
npootebel Kol to Tpoidvta Odomacng and mTUPNVIKEG OOKIUEG. AVTEG
UTopEl VoL £Y0VV UTEL KAT® od KATO0 YEVIKO EAEYYO 1 KoL Vo YivovTol
«omoyelo» (tehevtaieg dokuéc and Ivdia ko IMokiotdv o 1998), alrd
T TopAy®yd toug Ba Bpickovioal 6TV aTUOGEALPO V1ot TOAAL YPOVIAL

AvOpomoyeveig emiong TyEC padlEVEPYELOG, TEPOL OO TOL TVPNVL-
KGO OTAQL Kol TIG GYETIKEG TOLG OOKIUES, €lval ol yevvnTpleg aktivav X,
OGS KoL TO TUPNVIKA EPYOCTAGLO TOPUYWYNG NAEKTPIKOD PEVLOTOS KO
TO GUVOQEG HE aVTE TPOPANHO TV TUPNVIKOV amoPfAntov (BAEre kot
oxetkd évOeto). Téhog avapépovpe ta padievepyd 160TOTO, TOL OTOiN
TOPEYOVTOL Y100 EPEVVITIKY], EPYACTNPLOKT] KOl VOGOKOUELOKT PN OT).

Ot BALaPeg otov opyaviopd amd Tig akTvoPoAieg avtég opeiloval
OTNV  KOVOTNTA TOVG VO TPOKAAOVV 10VTIOUO KOl HAEKTPOVIOKH OIEYE-
on. Tlapdyovtal €161 10vTo Kl eledBepeg piles, To omoio €lval dpacTIKA
oV OAN Broymukn dradikacio. M’ avtdv tov tpdmo, TpokvmTovy PAGPEC
010 uetaforiond, OTMG TAPEUTOdION 0T dpaon TV eviduwy Kol oA~
véc ota. DNA kot RNA.

Ot aktiveg vy kou X etvon ot emiProféotepeg, epdcov e16o00LV Pa-
014 otov opyaviopd (PAéne kot mivaka 5.2). To verpdvia Tpokarody emi-
ong PraPeg oe Pabog pécm devtepoyEVOV dpAoEMY, Ol OTTOiEg TAPAYOLV
padtevepyd mpoiovta. Etor my. pio aviidopoaon oécpevong vetpovimv,
6mocn 4N (n,p) — “C, eivar Suvatdv vo odhéEet ™ Sopr| TV apvo-
EEwv, Gpa Kol TOV TPOTEIVAOV.
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Ytov mivoka 5.2 divovtor To S1dpopa YapaKINPIOTIKG TOV KLUPLOTEP®V
aKTIVOROAMV.

MINAKAZ 5.2 XapakTnpIoTIKA padIEVEPYWYV AKTIVOBOAIWV

akTivoBoAia  @uon  @optio evépyeia /MeV Héon digioduon
agpa oW

QKTIVEG Y NAEKTP/TIKN - 0,1-40 Xwpig 6pio 10 dIa-

TTEPVA

akTiveg X NAEKTP/TIKY - 0,01-0,1 Xwpig 6plo Babid

a owpatidla 2 4-10 4-10cm pouxa,

Oépua

B owpartidia -1 0,025-2 MEPIKG M Aiya mm

H padievépyeta dpa 6tov opyavicpd pe dvo tpdmovg. O évag etvan kaba-
pA GOUATIKOG Kot 0 GANOG YeVETIKOS. TNV TPMTN TEPITTO®ON TO 1010 TO
dropo voiotatal t PAEPN. Ztn devtepn, ot PAAPeg pmopovv va petafi-
Baoctovv kot otig endueveg yeviéc. Ot copatikég PAaec umopet va sivar
BpoayvPleg N Kot LOKPOYPOVIEG. XTIC TPADTES TO OTOTEAECUATO EKONAMVO-
VIOl cOVTOpO HETA TNV €kOeoT, evd Ol devTEPES ERPavVIfovTOL LETA atd
unveg N ko ypovia. Ztov mivoka 5.3 divovrtal Ta floloyikd amoteAécpa-
T (BAaPec) amd ékBeon o€ d10popeg SOGEIS AKTIVOBOADV.

MINAKAZ 5.3 Emdpdoeig akTivoBoAiag oTov opyavioud

Aéon (rem) KAIVIKO atroTeAéopaTta

25 MEIWOoN TWV AEUKWV aIgooQaIpiwy

25-100 vauTia, KOTTwOT, AIOTOAOYIKEG OAACIWOEIG
100-200 vauTia, EUETOI, KOTTWON , MOavég BdvaTog aTrd

MOAUVOEIG AOYW HEIWONG AEUKWVY QIJOCQaIpiwY

200-400 Bavatn@oépa d6on yia 70 50% Twv eKTEBEVTWY, 1IBIAITEPT
av peivouv  xwpic Bepatreia. BAABeg
OTn OTTAAVA KAl TO JUEAG TWV O0TWV.

> 600 BavaTneopa €0Tw Kal Pe BeparTreia.

Ewdwotepa 66ce1g petald 200 ko 700 rem emkevipopéveg OUmg oe opt-
GUEVT] TEPLOYT TOL CAOUOTOS TPOKAAOLV HOVO TOmKES PAGPec. Avapeca
o’ avtég elvan eykavpato omd aktiveg X, PAdPec otovg o@Oaiuovg (m.y.
Katappaytng) kot oteipwon. Ta mAéov gvaicOnta dpyava ot padievép-
yew elvan To HATIOL 1) KOWALOKT YODPO, O HVEAOG TOV 0GTMV, 1| GTANVA Kol
T Opyava ovoropaywyns . To mAéov capég amotéleoua g Ekbeong &i-
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vou N Aevyaauio. Ocov apopd oTig yevetikes PAAPeg, avtég, emnpealovtog
o DNA kot RNA, xataAnyovv og uetddialn.

To avBpdmivo copa déxetol pio Lok aktivoBoiia g Ta&emg
tov 0,1 rem to ypévo. EmmAiéov, dtopa ektedeipiéva og 10TPIKES YPNOELS,
omv &yxpoun TV, ce agpomopikd talida d€yovtar pio mpdebetn axti-
voBoAia 0,2 rem to ypovo. To péyioto emttpento - avektd 0pto yio OA0 T0
ocopa Kot 10 pEco avlpwmo givar ta 0,5 rem to ypovo. Ewdikdtepa to 6-
PO Yol TO. OPYOVOL OVOTOPOY®YNG Elval pkpdTepO TV 5 rem yia didp-
ket 30 ypdvov.

5.2 Megpkég eQUPROYES TMV PAOLOTCOTOTOV

Padwoypovoroynon pe avlpaxa

‘Eva padievepyd 166tomo tov dvBpaka, To omoio £yel 1d10itepn onpacio
oe MOAG, emotnuovikd medio, eivar 1o g C. Avtd éxet ypdvo nulmng
5760 ypovia. To 160T0T0 AVTO TAPAYETOL GLVEXDS TNV ATUOGEULPO 0T
10 «BopPapdicpo» tov Nz and v Kooukn aktivofoiio. O pvOuog pe
TOV 07010 TO 160TOTO OVTO dtaoTdTol elcoppomeitat amd T0 pLOUO pe
Tov omoio mapdyetal. Avtd €xel cav amotéleoua pio mepimov otabepn
GUYKEVTP@OT] TOV “4C 6TV aTHOCPULPO Y10, GYETIKG LEYGAES YPOVIKG Tie-
p1oédovg. [Mamdtepa moArol vrooTplay OTL | CLYKEVIPOGT QTN TOPL-
pével otabepn. Nedtepeg OpmG Tapatnpnoelg Exovv dei&el 0Tt avT oA~
AGCel kot Kapohg Kot ot aAAAYEC AVTEG amodidovTol 6TV NAOKT Opa-
ompromra (.. kKnAideg , ekpnéeis).

To wbtomo owtd *C dnuiovpyet padievepyd Sokeidio tov GvBpa-
ka, “CO,, 10 omoio OPOLLOIMVETOL OO TO, PLTA KOl ELGEPYETOL ETGL GTNV
Tpo@kn aAvcida. Otav o opyovioprog mebdvel, N apopoiwon ot oTo-
patd. Tote o Adyoc HCIMC (1o o1abepd 166ToMo TOL GvBpOKa) HEDVETOL
otabepd cuvapTNOEL TOL YPOVoL ToL HecOAPel petd To Bdvarto. O ypo-
vog dnAadn mov Exel TapéAbel and 1o BAvaTo evog opyaviGod pmopet vo
netpnOei péoa amd tov Adyo *C/H?C

H poaoioypovoloynon pe ™ pétpnon tov AOyov avtod GE 0pyovl-
k1 OAn (00, ootd K.A.T.) ivon evpitota dradedopévn. Iivovran ektiun-
oe€lg amd Alyeg ekatovtadeg ypdvia péxpt mepimov 50 000 ypdvia.

Opog 1 avakGAvyn 6Tt 1] ATHOGPUIPIKY GVYKEVTpOGT Tov “*C
NTOV UEYOADTEPT TPV OO KATOIES YIALAOEG YpOVIa ETEPALE TV avabe®-
pnon ot péBodo. Attia yo v avakdAioyrn ooty eivor n dldoTaoT oTA
anoteAécpata  Tov AvOpoka pe ekelva  To omoio. TPoEPYOVTAL OO TN
oevopoypovoloynon. H tehevtaia glvarl pio péBod0g vwoAoyiopov g n-
Mxiog péca amd Tovg SUKTLAIOVG TOV KOPUMDV TOV SEVOPMOV KOl OTOdEl-
xIKe axpiéotepn ekeivng tov avOpaxa. [aviog n pébodog pe tov tc
eEakolovbel va etvar v ypnoel, Kupimg Yo TNV TOTOTOINoN TS ovbe-
VIIKOTNTOG TOV EPYMV TEXVIG.
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Me Tn padioxpovoAdynon e
C emituyxdvetal akpipeia +
200 xpovia Kal UTTOAOYICHOI
Héxpr 20 000 xpovia. ‘ETol, yia
TTaPAdEIyUa 0 HAAAIVOG QAKE-
AOG TTOU TTEPIEIXE TO XEIPO-
ypaga tng Nekpdg BdAacoag
Bpébnke va gival 1917 + 200
€TWV. Ta TaAaidTEPA EUPAUA-
TA OTTO TOV TTPOIOTOPIKO V-
OpwTTo (€IKOVEG OTTO TA OTTA-
Aaia Lascaux) éxouv nAikia
15 516 +900 xpovia.

e [1Anv TOU 14 C ka1 GMa 106-
TOTTQ UTTOPOUV Va XPNOIUo-
TToINBoUV yia padioXPoVoAS-
ynon. Meragu autiy Ta 238y
kai 22Th éxouv 181aiTepn on-
paoia pia Kal oxXnuaTioTnKav
TOUTOXPOVA WE TN dnuioupyia
NG yng. Autd dlaoTrwvTal
padievepyd Sivovtag TEAIKA
aépio He 1o otroio pével Tayi-
OEUPEVO PECO OTA OPUKTA
TOUG.

H nAikia Tou «EupwTraiou Tng
Kivag» Bpébnke TrepiTrou 3000
XPOvVwV ue Tn BoriBeia Tng
PadIOXPOVOAOYNONG WE V-
Bpaka.



Eg@appoyég oty wotpukn

H ypfion padioicotémwv oty 1atpikn KaAOTTEL TOAAES EPapUOYES, TOGO
o1 SYVOGTIKY, 060 6T BgpamevTikn (TuPNVIKN 1TPIKN).
PaowBepameia

Ta ddpopa 161 KLTTAP®V deV TPOSPAALOVTOL e TOV 1010 TPOTO Ao TI
axtvoPBoiiec. Mepikd an’ avtd eivor avOektikd, evd dAAa TpocPailo-
vtor gokola. Etot, pe katdAAnin oaktivoPoAio umopel vo yiver koto-
oTPOPN TOV «achevavy, yopic va mpoéeveitar PAGPN ota vyw. o ma-
paodetypo o kapkivog, tov Bupeoeldoc umopet va Katamoreunel pe to
padioicdtomo 1.

Awayvoon

Opopéva padioicotomo Exovv amoderybel TOAD amOTEAEGHOTIKG ©C 1-
YVNOETEG 5E OPIOUEVEG dYVOOTIKEG dtadikacie. Avtd cvpfaivel yloti
T0. pad10icATOTTA €OKOAN UITOPOVV VO OVTIKOTOGTIICOVY T OVTIGTOLYO
QUOIKA 160TOTO, VA €VOKOAN UTOpPovV va. aviyvevbolv, axoun ki étav
Bpiokovtal og 1y, pe ) Pondea opydvav. o mapddetypo gépvoovpe
™ (pNoN TOL ®Tc (teyviTI0) OE PASIOYPOPIKES JLOTAEELS GAPMONG, TOL
TPOYLLOTOTOLOVVTOL [LE BACT) TNV KOTAVOUT TOV padtoiGOTOTOL GTO Opya-
vo mov e&etdleton. Kat™ avtd tov 1pdmo SomioTdVOuE TNV KOAN Agt-
ToVPYieL OpYAV®V, T.Y. KapOldg 1 aviyvevon kakonfwv OyKwv 6Tov eyKé-
(QOAO KAT.

E@appoyég otnv teyvoroyia

XOpoKTNPIOTIKA TOPUOEIYUATO TETOU®V EPOPUOYDV ELvaL:

1. Hapaywyn mopyvikijg evépyetag. Avt yiveton pe ) Ponbeia mopnvi-
KOV oVTIOPACTNPOV Kol ATOTEAEL T1 OTUOVTIKOTEPT] EPOPLOYT TOV PAOL-
0160TOT®V 6TN Propnyavia.

2.Métpnon Ko EAEyY0S TOV WAYOVS UETOIIIKDV 1] TLAGTIKOV ETIPO-
velov. Aot yivetar pe aktvoBoAio Tov damepva 1o GUALO KoL 1 omoio
1N OTOPPOPATAL AVAAOYOL LLE TO TAYOG TOV VAIKOV.

3. Evromiouos otappoyv cminvaeewy. Avtd umopei vo yivel pe mpo-
oOnkn evég padloicoToTov G £val OVTAOVUEVO VYPSO N BEPLO, OTTOTE E TN
Bonbeia evog petpnty, m.y. Geiger — Muller, gvkoho pmopodue vo dromt-
GTMOCOVUE OO TOL SLOPEVYEL.

4. Métpnyon tns otabunc vypov i otepev oe delauevyy. Ko oty me-
PITTOON QLTI UETPLETAL 1) ATTOPPOPOVUEVT] padlEVEPYOS aKTIVOBOAL, K-
0mg N amoppdenomn avEdvel, 6Tav TOo LAIKO Yepilel ) de€apev Kot mo-
peUPAAAETOL GTNV TOPELN TOV AKTIVOV.

5. 2vvripnon opicuévwy Tpoeiuwy, YOpn o1 UIKPOPloKTOVO dpdon
TOV OKTVOBOAMV.

5.3 MeTaoToryeltmoelg - Xydon - Xovrnén

Metaotoygimon elvatl n peTaforrn evag yntkov ototyeiov oe GO, pHéoa
and pio ropnvikn avtidpacn. Pucikég avbdpunTeG LETACTOLEIDGELS Yi-
VOVTOL GUVEYMG OTN QOGN oTo padlevepyd vAkd. H mpdtn tevnti Tov
ekeivn tov Rutherford (Biéme evomra 5.1). Ot mpdteg teyvntég peta-
OTOW(EUDOELS LE COUOTION HKPNG evéEpyelag NTav dHokorec. Movo 1
copatidto kabe 250 000 0000 ékave v mopnvikn petaforn. Extote
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Yying

AocBevig

2mvOnpoypd@nua TTou Oei-
XVEI TN POr aiyaTog OTNV Kap-
OId PE TN Egorﬁesla Tou PadIoi-
ooTOTIOU ~ TC.

Padioypagikry odpwaon Twv
OOTWV ME TN gor']eela TOU pa-
dioigoToTOU TC.



OU®G, pE TOVG emitayvvtée (m.y. KOKAOTPO), TOAAEG EKOTOVTAOES LETO-
oToyEuwoelg Eyovv mpaypatomrombel. EmmAéov, pe T1g TEQVIKEC AVTEG
GUVTEONKAY KOL TOL DTEPOVPAVIO, GTOLYELA.

H teyvuen avt) ovvictator 6to Boppapdicpd dopopwv ctoryei-
@V - OTOYMOV LE TOYEMG KIVOUUEVO VITONTOMKA 1| KOl A TOUIKG COUOTIO,
Ommg Ty VETPOVIO, TPOTOVIA, devTEPOVIA (TLPTVEG TOV 1GOTOTOV 21H ),
ocOMaTIOW AAPO KAT.

Ao evepyElOKN Kot TEYVOAOYIKT| ATOYN 01 TAEOV EVILUPEPOVOES
TUPNVIKES AVTIOPACELS Etvan 7 aydon kol n oovTnén. 1N GYAcT OPIGUEVA
Popéa arouoa, OT®G T.Y. 23 kot 1o 2*Pu, BopPapditoviar pe verpévia
KATOANANG evépyetag. Tote ot mupnveg Ttovg omalovv - oydloviol ce
300 KpdTEPOVS TLPNVEG, VD eAevBepdVOVTOL TawTdYpOVa dVO 1M Te-
pLocdTEPO. TAYXEN VETPOVIO KOl LEYAAES TOGHTNTEG EVEPYELNG. ATTO TAL Ve-
TPOVIDL TOL eheVBePMOVOVTAL TOLAGYIOTOV £va TPOKAAEL VED Gydom Kot
étol yiveton pioe advoidwty ovtiopoon. Av o puBuog avtg eréyyetat, To-
te £yovpe Evav atouiko (ropnvikd) avridpaotipa (otiiny). Av N oAvc1Om-
™ avtidopoaon YIvETOL EKPNKTIKA YPNYOPQ, TOTE EYOVUE TNV ATOUIKN fou-
Po.

Tt odvnén elagpoi moprveg, omwg my. tH, tH, *H, cvyyo-
vevoval - evavovial kot divovy Bopvtepove, dmac my. sHe, pe tontod-
YPOVN EKALGN TOAD UEYOAVTEPMOV OO TN GYOOT TOGOTHTWV EVEPYELNG.
XV koouoioyio. dELOVTOL OTL GTO. AGTPO YIVOVTOL GLVEXDS TETOEG OVTL-
OpAGCELG LETATPOTNG TOL VIPOYOVOL GE NA0. AvTd GAAMOTE T GTOLKELN
OTOTEAOVV TO UEYOAVTEPO TOGOOTO NG MAL0S TV (OVIOVOV 0oTEPLDV.
H obvimén, ya va yivey, ypedletor moAd vynin Oeppoxpacio
(>10 000000 °C). 1 Aeydpevn BouPa v3poydvov yiveton TpdTa piot &-
kpnén oydong (ovpaviov), omdte N OBepuokpacio avépyetat TOmKG o€
oplo, OoTE v, akolovdncel | ocvHvnén.

IXHMA 5.6 Texvntr oxdon Tou oupaviou 235, n otroia amroTeAei Tn BAan Tng atop-
KNG BOuPag trou €rece oTn Xipogoiua 1o 1945,
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N'vwpideig OTl... ...

To TPOBANMA TWV TTUPNVIKWYV ATTOBARTWYV

Ta anoPAnta TV OepponAekTpik®V 6TAOUOV TUPUy®mYNG NAEKTPIKOD PEVIOTOG Ol OTTOT01 KOTOVOAD-
vouv KapPouvvo (w.y. Ayvitn) mepiéyovy, TANV TV dAl®v, 0&gidia tov Oeiov kKo otdy. Otav dumc
YPNOLUOTOLEITOL TUPNVIKO KKOVGLLO» Y10 TV TOPOY®YT PEOUOTOC, To AmOPANTA TEPLEYOLV VOl LEYAAO
apOuo padievepy®v otoryeimv. AAAa am’ avtd givol 11TEPOS YPNOLLLL KOl GALN AKP®G EMKIVOLVAL.
Ed® kot apketd yxpovia Exel Eeomacel pia Slopdayn o€ eTinedo KVPEPVNCEDYV, EMGTNUOVOV KOl TEXVL-
KOV Y10, TOV TPOTO O10XEIPIONG TOV OTOPANTOV QVTMV.

Mia and 11g mpotdoelg mpoPfAemel TNV amopdKpuven omd To. TVPNVIKA amdOPANTA TOV TVPNVIKA )b
OLU®V VAIKAV, T0 0TT0io. Uropohv VoL YpNGILOTo 000y TAE0V Gav TUPNVIKAE «Kovoo». Mio TOTIK
«pGBdoc» TLPNVIKOD Kawsipov meptéxet ovpdvio (3,3% U kot 97,7% 2*%). Kabdc o oydotpo 2*°U
KOTOUVOADVETOL, SIVOVTOG TNV OTALTOVUEVT EVEPYELN, KATOLES TOGOTNTEG OO TO 238 HETATPENOVTOL
PABIEVEPYU OE LIEPOLPGVIO. TTOLYEa, OTIOG VAL TO PUSLOIGOTOTE TOV TAOVTAOVIOL 2 Pu ko °Pu .
Avtd pmopovv va emavaypnoiporomfodv cov «kovcipo». o va diuymprotet kot va tapainedei to
TAOLTMV10, N PAPS0G dlaAvETOL GE 0&D Kol amd TO AV TTOV TPOKVITEL UE Y1 LUKOVG SO OPLGHOVGS
OMOLOVAVETAL TO oYAo1o VAKO. To piypa o&edinv Tov 2°U kot tov mhovteviov ypnotpomoteitat te
popen o&edinv TV HETAAA®Y Gav TUPNVIKO KOOGIULO.

To petovéknua ot Ao avakdxkiwan Topnvikay Kavoiuwy 0QeIAeTAL, €V LEPEL, OTN SLVOTOTNTA
YPNOCLUOTOINGNG TOV TOPAYOUEVOL TAOVTAOVIOL Y10, TV TOPAYWYT) TUPNVIK®OV OTA®V OO TOLPOKPOTL-
KEG OPYAVAGELS, Amd OpAdES TpOHOKPATOV KAT. Emmpdcbeta, 1 dadikacio agivel cav Katdloura v-
PG amoPANTO e EEAPETIKA LEYAAT POSIEVEPYELD, TO OTTOLN EVAL EMKIVOLVA Y10 TOAAG, 10MG Kot yL-
Maodeg, ypoOVIQL.

[Ma mopddetypa, onv vYPY EAGT TOL TAPAUEVEL OO TN OlEPYACI, VITAPYOLY TPOIGVTA GYAONG, OTMGC

%Sy (6tpévtio-39) pe nuion 29 ypovia , 'Cs (kaioro-137) pe nuion 30 xpovia .



®a mpénel Lomdv va tepdcovy mepimov 400 ypovia, MOTE 1) PASIEVEPYELX OO OVTA TO TOPATPOIOVTOL
va pewwbet o avektd enimeda . Opmg, kKo wépa amd to 400 avtd ypdvia Bo eEakorovbel vo vidpyet
Kivduvoc amd padievepyd katéhouta, 6nog Ty, “*LAm (apepikio-241) kar *°Th (06p10-229), TV o-
moiwv N nulon HeTplétal e YIMAES 1 Kol ekaToppvplo. xpovia. To mAéov culntnuévo oyEdto etvar n
HETATPOTN TOV VYPAOV ALTAOV ATOPANTOV G VAAMIELS KEPAMKES PAPOOVG He PNKog 3 M Kol OIAUETPO
30 cm kabepia. Ot de pafdol 6T GUVEKEIDL VO «KTAPOVV» GE KOTAAANAESG YEWAOYIKES BEGELS, OT™G
YPOAVITES, TaALd opvyeia Kot oTpmdpata addtov. Exel mboavoloyeital dtt Oa mapapeivouv Oappéveg ent
YABOES xpoOvia, doa xperdlovtal Ta padievepyd ototyeia yio va eEavtinBovv. Ta andfAnta evog pdévo
Topnvikov otadpov wyvog 1000 MW Oa mepiéyovtar oe 10 té€toteg pafdoug.

Apketég peréteg €0e1&av 0t  uEB0d0Gg ot Eivarl EPIKTN KOt APKETES YEWAOYIKEG BE0ELS TOPNG WTo-
povv va Bpebovv. [Tapdia avtd, emedn Ta VAIKAE avtd Bo Tpémet va petvouy Bappéva yio xiiadeg xpo-
Vi Kavévag 0ev umopei va eyyun0el yior Tic amOWeLS Kot TIG GUUTEPLPOPES TV LEALOVTIK®OV YeEVE®V. Tal
NoN VIapYoVTA TVPNVIKE amOPANTO £ite PLAGCoTOVTOL PEYPL va. Bpebel yevikdTepa pia Avon gite evta-
oualovron og emleypéveg Béoeg. "Hom €xovv onpeimbel kpovopata «meipateiog Kot Aabpepumopioc»

TUpNVIKGOV amoPfAntev. Eival gavepd 6Tt n tehkn tHyn Toug dev £yl akdpa kpioet ...

H dwyeipion tov padievepydv LAIKOV YiveTol KAT® oo OpaKOVTELL LETPO ACPUAEINS, OTMG TTY LECH
€VOGC POUTOTIKOD GUGTNHATOG THG® Od £V TOPABVPO e YVOAL TOAD peYdAOV ThYOVG, OTMG PaiveTaL

GTO TOPUTAV®D GYNLLOL.



AVOKEQUAUIMOT

10.

11.

12.

13.

14.

15.

16.

[Mopnvikn ymueio givarl o kKAAS0G TS ynueiog Tov aoYOAEiTOL HE TO TVPNVIKAE POL-
vopeva, MAodn LETAPOAEG GTOV TUPNVO TOV GTOLXEIWV TO OTTOT0. GUUUETEXOVY. AV-

16 dev emnpedlovton and T1g eEmTepikcés cuvinkeg Deppokpaciog kot Tieong.

Iootona etvan 600 N mepiocdTepa ATopa pe TOV 1010 atopkd apliud aAld ddpopo

. . 18 16 . . .
patko. Ta dropa my. 3O kar 3O eivar wwdtona tov o&uydvou.
, L, , . 16 L, ,
NovxAidio eivan £vag mopnvag pe dedouévo Z kor A. To g O sivat éva vovkhidio.
Yrdpyovv 16dtoma otabepd Kot 16OTOTO PaSIEVEPYE TO. OTOI0 SIUGTMOVTOL

Padevépyewa etvon ) axtivofoiia n omoio exkmépmeton katd ) padievepyd amnocHv-
0eon 0oTabOV 160TOT®MV TPOG GTAHEPOTEPOVS TVPTVES. ZuvioTaTal OTd COUATIOW

o kot B kot axtvofoiria.

Ot axtiveg a givar pory mupfivev niiov. Ot axtiveg B elvan pon niextpoviwv. Ot

aKtiveg v elvon nAektpoporyvntiky aktivofoliio ikpov HiRKovs KOUOTOG.

e pio mopnvikn avtidpacn to Afpotspo LollK®V Kol OTOUIK®V oplOpdy mopopé-

vel otabepd.

"Evag 1pdmog £kepaong Tng TayvunTog Hiog padevepyov dtdomaong ivat o xpdvog
vrodmhactocpot ( i), o gpoévog dniadn mov omarteitol, GoTE Vo SlCTOCTEL 1
oM 0o TV apyIK) TOGOTNTO TOV PadleveEPYOD VAIKOV. Aéyetor Kot numn tov

VAKOD.

Metd mépodo v «nuloav» Oa mapapeivel, and pio apykn mocotnTe. My, TOGHTNTO

padievepyod vAkov M, ion pe : m = (Y2)" mq

Opyava pe To. omoio LeTPIEToL 1 EKTEUTOUEVT pOdlEVEPYELD VOl To. GTVONPOGKS-

mo 1 o amapdunmgc Geiger- Muller.

Movadeg £vtoong eKmepmoOpuevng padievépyelag ava S givar to Curie, mov givon mo-
r ’ s ’ 1 r ’ ’
66T Ta. ovsiag N omoio voistatar 3,7-10" dacndceic. To By avriotowyel oe pio

dudomaon ava S.

Movdada amoppopovuevng aktivoPoriog etvar to Gy, mov aviiotoyel o€ amoppod-
¢onon 1 J avé Kg Bapovug.

H wvifovoa axtvoporia, 6tav vrepPaivel kdmoto 6pio, Tpokarel 6Tov AvOpwTo

PAGPES COUATIKEG KO YEVETIKES.

Padiogpovoroynom Aéyetar 0 TPoGIOPIGUAG TG NAMKING TETPOUAT®V, CpYO1oA0Y1L-
KOV EVPNUATOV K.A.T.UECH UETPTCEDV PASIEVEPYDV 1GOTOTMV. AVALEGH GE QVTA

KLPLOTEPO Eivat To 166TOTO TOL GvOpaKe 14.

Ta padievepyd 160TORO YPNGLULOTOLOVVTOL 6TV aTpikh (Stdyveoon kot Bepaneia)
Kot oty te)voroyia. H mupnvikn evépyeia ypnoionoteitot yio Ty mopoymyn nie-
KTPIKNG EVEPYELNG GTOVG AEYOUEVOLS TUPTVIKOVG GTAOODC.

Ot TUPNVIKEG OVTIOPAGCELS EIVOL HETACTOLXEIDMGELS, ONANOT HETATPOTEG EVOG GTOL-
xelov og dAro. Tomucég mupnvikég avTdpdoelg elvar 1 oydon Poapitepwv TupRvOV
o€ ELaPPOTEPOVG KO 1] GVUVINEN APV TVUPTVEV € Bapdtepovs.. Kat ot dvo ov-

vodevovtat amd EKAVON HEYAA®V TOCOTNTMV EVEPYELOG.
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17. Ovmvupnvicéc cuvinéeic cuvtnpody ™ {on TV AoTPoV.

A&Eerg ki eoa

TUPNVIKN YMLeia unTpkdc-Buyatpicdg Topivag
petactotyeimon TUPNVIKT avTidpoon

160TOTO. podloicotomna

VOUKALS10 YAPOVOG VTTOSITANG OGO
aotafég 16oTomO opOpog nulomv
POSIEVEPYELOL amapBuntg Geiger

axtiveg o ,B kot y Curie, Becquerel, rem
tovifovca axtivofoiia padoypovordynon

KOGKN aktivoPoliio oydon kot cuvVTNEN
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Epomiceaic- Aoknoseic- lipofipata

Epotmoeg emavainyng

1. Tow eivar To mepexdpevo g TupnVIKnG yMueiag;

2. T ovoudlovtal wootoma evog ototyeiov; Na ddoete Eva mapddetypa.

3. Mow wotona ivar otabepd kat ot acTodn;

4. Tisivar 1o voukhidio;

5. TIég opiletan yevika n padievépysia;

6. Tow civon n pvoN TOV OKTiVOV O, B Ko ¥;

7. Tlowg mupfvag Aéyetat pmTpikdg Ko otog BuyaTpikdq;

8. Tow eivor 0 paopa e nhektpopayviTikig aktvoBoriog;

9. e pio mopnvich avtidpaon Tt opapével 6Tadepd;

10. Tukodeiton ypévog vodumhaciasciod f NUIKOT EVOS PadEVEPYOD VAIKOD;
11. Av napérovy v nuilméc mow mosdtTa, M, Oa Tapapeivel, av 1 apyiki

TOGOTNTO TOV Mo
. Tt eivar kan g Aertovpyei o amapiBuntrg Geiger;
. T ekepalovv o1 povadeg padievépyetog Curie ko Becquerel,
. [Toteg eivar o1 avBpwmoyeveic nnyég padieveépyelag;

. Tt kohoOpe yevetikég BAaPec g tovifovoag aktivoforiag;

[ N 'S
O 0~ WD

. Tv ovopdlovpe padioypovordynon pe avOpaio kol Tov Kupimg xpnoipo-
notetto,

17. Tusivan 1 Sevdpoypovordynon;

18. Tég ypnorpomorodvrar Ta padioicdtoma oty 1TpPIKy;

19. Ti givan évog mopnvikde oTadpog Topay®YHG NAEKTPIKNG EVEPYELOC
20. No 3doete amd éva Tapadetypa TupNVIKAC GYGoNGS Kol GOVINENG.

21. An6 100 avthel 0 HAOC TOL TAOVITIKOD [AC GUGTALOTOS TV EVEPYELD TV
omola eKTEUTEL,

Baoikés yvareeig

22. No. vroloyioete Tov apldpd ToV TpOTOVIOV Kol TV VETpoviny ot kadéva
oo T TOPAKAT® VOuKAISIa: Aibio- 7, véov -22 Kot Thovtdvio -239

23. 'Evo mol an6 mopriveg devtepiov ( i H) CQuyiCet :
a.1,0000g P.2,00009 y. 4,0000 g 5.2,016 g

, 14 15 17 3 I ’ I
24. Av 1o voordivia 'y C, 5N ke *{F sivan iodtova T vopilete o1

exepalet o 6pog 16dTOVA;
0. VOUKAd10L pe ToV 1010 ap1Opo €, aArd d1opopeTiKs Z
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

B. voukAidia pe drapopetikd Z kot aptOpd vetpoviov, aArd 1o idto A
v. VOukAidwa pe to 1810 Z, aAd dropopetikd A
d. voukAidia pe ico apiud vetpoviov, aAld dtapopeticd Z kot A

To dtopo tov acPestiov €xet 20 niektpovia kat 20 veTpdvio, 6TOV TVPHV
Tov. Apa 10 dTopo Tov acPectiov cupPoriletatl cav :
20 40 50 60
o ,pCa P.,0Ca 7.5;0Ca & ,Ca

O pnofwog apbpdg, 4, evog mopnva givar 127. O atopukdg tov aptBudc
glvar 53. TTéoa voukiedvia, veTpdvio Kot TPOTOVIO TEPLEYEL O TVPNVOG V-
t6¢; [1oca nAekTpdvia TePLEYEL TO AVTIOTOL(O OLOETEPO ATOLO;

1 mol niextpdvia moéco poptio pépovv; TToca g (uyilovv; (Xpnoiomon)-
OTE Y10 TIG OOLTOVpEVEG oTafepEG T PLloypopic)

H oyetikn apbovia tmv 600 1otdénwv Tov povPidiov pe Ar 85 kot 87 avri-
otoya eivor 75% kot 25 % . Apa 1 oyxetikn) atopikn palo Tov povPidiov
B etvar :

a. 755 f.855 y.87,5 6.865 £.86

ZTO1(E100EG COUATIO0 elvat:
. £€va copatidto Tov omoiov dg yvopilovpe T cboTao
B. éva copatidlo To 0molo amoTELEl GLOTUTIKO £VOG TOAVTAOKOTEPOV
GLGTNLOTOG.
v. éva copatidlo To omoio pLEypL onpepa dev €Yl S10OTACTEL

L 40 -

O ocvuporiopog ;oK moapiotd :
o. évo. voukAedvio  B. évo voukAidto . éva 160TOTO
d. To oToLYEl0 KAMO

€ TO10 aTO TO, TOPOKATM ATOMO TEPLEYETOL O HKPATEPOG ap1OLOG
vetpoviwv :
235 238 239 239 240

a ‘U B U v " Np 8. "5 Pu & "5 Np
To ¢ r ’ ) , )\‘ 139 X. A r ’ r r

o0 dropo evdg otorxeiov €xet o ovpPforo o7 X. Avtd onpaivel 61t avTd
€xet
a. 206 mpwtévia otov moprve tov  B. 139 nrextpdvio  v.139 mpwtdvia
d. atopikn palo 67 €. 72 veTpdvio GTOV TUPVOL TOV.

35 37 -
To Cevyog 17 Cl kau 1; Cl mapiotd :

a. wouepn P.wodtoma . y. 1odTOva . O. OAAOTpOTTOL €. 1o0Papn

O atopkdg apBpdc evog atoyeiov givarl 83. Avtd onuaivel 6Tt £va dtopo
TOV OTOXEIOL OV TOV EXEL !

o. 42 mpotovia Kot 41 verpdvia B. 83 verpdvia

v. 41 mtpotévia , 41 niektpovia kor 1 vetpdvio

d. 42 vetpovia kot 41 mpmtovia €. 83 niektpovia
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35. Eva dropo yhopiov pe atoptkd apdpéd 17 kot oYeTiKh aTopK
péa 35 £xel otov TLpNVA TOV:
a. 35 mpotovia. P. 17 vetpovia y. 35 verpdvia 8. 17 mp@tdvia
€. 18 mpotévia

Hvpyvikés avtiopadoels

36. Ta swpatidia ta omoio kotd Ko AdY0 YpoWOTOLOOVTAL Yia To PopPap-
Sopd Kot T petactotyeimon sivan ta verpovia. Avtd S1oTt :
o. pwopohv €HKOAN VoL EMLTOYOVOVTOL
B. eivor ovdétepa Kat dev ammBOVVTAL OO TOVG TVPHVES
v. gtvo afrafn yio Tov avBpomro
8. mopdyovtat GpOova oTIC TVPNVIKES OVTIOPAGELS

37. Na copunhnpdoete TV TopaKdTeo TpHVIKY aviidpaot
sLi —; + ;He

38. To 1934 10 Levyoc Joliot - Curie mpaypatomoinoe pio TexvnTh pETAOTOL-
YEIOTM COLEOVA LE TNV TVPNVIKT avTidpaon
27 4 !
Al +,He — ; +n
To padievepyd 160TOTO TOV TAPACKEVAGTNKE Elvar
30 30 o 3
@ 3P B S v 3P

39. Aivovrot ot avVTIOPACELS :
Ra — ’Rn + 3 He + 6MeV ko1 Hy + 1/20, — H,0 + 68 Kcal
IMoca Kg H; mpémet va kaovv, dote va mapoyBel evépyela ion pe exei-
vn 1 onoia mapdyetot amd ) didomacn 1 mol padiov:
Aivovton 1 Kcal =4,184.10% kan 1] =6,24.10" eV

40. Tty avridpaon ™mg pwtoabvleons ne ypNion podevepyod 16oTdTOv TOV
O&vyévov , 0
6 CO, + 12 H, ®0 — CgH1,06 + 6 80, + 6 H,0, mopovoio ¢otog
Kot yAwpopiviins , 10 16610TO QW T6 TOilEL pOro:
o. KataAdT P. mapepmodiot v. yvnbémm . 0&edmTIKOD

41. Tty nopaxdte Topnviky avtidpaot :
%aCu — ; + 2Ni, 10 copatido Tov Asinel sivar:
a. éva niextpoévio B. Eva TPOTOVIO Y. va VETPOVIO
. éva copotido GApa €. va EOTOVIO

Xpovog voowloclacuov - Xpovoroyyoelg
42. No ddoete pio eppnveio oto yeyovog o0t 1o CO, mov tpoépyeTal amd v

KOOON TETPEAAIOV KOl TOPAYDY®OV TOV OV TEPLEXEL TO POUSIEVEPYO 1GOTOTO
14 , .
+C xau givar povo CO; .

43. To %mnocootd Tav otdpev 21 1o omoio mapapével ad1GoTOOTO PETE T
podo 2,5 h (ypdvog vrodumhaciacpov = 25 min) givo:
a.15,6% B.1,56% v.3,13% &.6,26%
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44,

45.

46.

47.

48.

49.

50.

51.

To padievepyd 166100 TOL LOAVBSOV 201ppy £xel xpovo vrodmiaclocov 8
h. Av Esxwvhoet kaveig pe 1 g awtol, n tocdtnto Tov Bo Tapapsivel adid-
onaotn 610 T€hog 24 h givou:

0.059g B.0,33g vy.0,25g 4. timota €. 0,125¢

H ovykévipoon tov PKr ( Ty, = 10,73 xpévia) oe dyog 15 Km eivor 10,0
picocuries avé m®. IIéoa ypévia TPémeL Vo, TEPAoOVY, GOTE 1| CVYKEVTP®-
o1} Tov va éoet ota 0,625 picocuries /m® ;

"Evoc atyumtiokog Tamupog sEetdleton Yo padioxpovordynon pe C. ‘E-

o1, €éva delypa amd avtdv Koiyeton kot to mapayopevo CO, cuAléyetat. O
uetpnig Geiger divel y1” avtd 11,7 krdmovg avd Aemtd yuo kabe g tng é-
vOOoNS. ZovTovd VAKO 0td T0 0Toio QTIAYTNKE 0 TATLPOC SivEL avTioToryd
15,3 ktdmovc. Av 0 ¥pévog vrodumhactacpod yo tov *C givon 5760 ypod-
V10 VO EKTIUNACETE TNV NAIKIK TOV TOTVLPOV.

Iowa and Tig MAPAKAT® TPOTAGELS TOV APOPOVY TN PUSIOYPOVORIYNON e
avBpoka dev givar opO :
0. *C mapbyetar omd T enidpaocn e koopkic aktvoBoiag
010 N3 g atpudopapog
B. 10 C oeddveron mpog *CO, o omoio avaperyvietar pie To
un padevepyd CO, g atudsQaIpoC.
v. b6tav o opyaviopds mebavet o *C amocvvtifeton mpoc N
0. n pnébodog umopet va poodiopilel nhkieg peyolvtepeg amod To XpOovo
vodumAactacpod Tov C.

"‘Eva padioicdtono £xet xpovo vrodimiacioopov 10 nuépec. To mocd mwov

0o Topapeivel amd 8 g owtov petd and 40 nuépeg sivar:
a 059 B.4,0g v.20g 5.6049 & 1,09

Av vrdpyet iocog apOpodg mol amd 6vo padievepyd 1odtoma, gkeivo To o-
noto givar To TAEov emikivouvo o€ dueomn mpocEyyion gival ekeivo To omoio
£xel xpOVO VTOJTAAGIOGLLOV:

0. 4,5.10° ypévia B. 65 ypévio. y. 12 nuépec 8. 10 min e.1 min

"Eva deiypo E0Aov amd aryvrtiokd ndmvpo diver 9,4 ktdmovg avd min ko

avé g omd T drdomaon tov “C. Mo givor 1 nhucia Tov mamdpov; (Aedo-
péva oo v aoknon 46)

0 ypbdvog Lmnc Tov TpwToviov vroloyileton o 10*° 5. Na tov cvykpivets
LLE TO ¥PSVO (NG TOV GHUTOVTOG, 0 omoiog extipdron oe 10 ypdvia. Eivar
HaxpOTEPOG 1 O KO KoTtd TOGA Ypdvia ;

I'evika Ipofijuora

52.

"Eva. nlextpovioféit (€V) eivor n evépyeio mov omodidetat, 6tav Evo nie-

KTpOVIo mepva peto&d 600 onueimv ta omoia mapovsidlovv dtapopd dv-
vopukov 1 volt. Apa 1 eV woodvvaypei pe :
0.1,6.10%%) p.4,810%) y.1,6.10°J) 5.4,8.10M
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

£.6,62.10°4)

Amd ta Topakdto opyava ekeivo To omoio dev pumopel v' aviyvedoet dpie-
oo padievépyeta eivar

0. TO GTVONPOGKOTIO B. T0 NAEKTPOCKOTIO Y. TO CLUTEPOUETPO

3. 10 poToypawko film €. 0 Oahapog Wilson

To 0&k6 0&0, CH3COOH, avtidpd pe ) pebavorn, CH3OH, yuo va oyn-
paticel évav eotépa, CH3;COOCH; ka1 H,0. Tog Ba ypnoyorotovcate

1

10 166tomo 9, y10 vo amodeifete av To GTopo TOL 0EVYOVOL GTO VEPS

npoépyetat amd 1o -OH tov 0&éoc 1)) and to -OH g ahkodAng ;

H mocémra tov 3,7.10" padievepydv Saondoswv avd dsvteporento &i-
VOl YVOGOTI ooV €V
a. Debye B. Rutherford v. Einstein 6. Fermi  &. Curie

"Evoag poyving 0o mpokoadécet ) peyoldtepn omdkAion oe déoun

o. OKTiveV ¥ B. vetpovimv  vy. niektpoviov 6. copatidinv o
€. TIPOTOVILV

Atvovtor ot : goPb +,4Cr > A, Cf+30 5>A, A—a+X |,

X—=a+¥ ,Y>a+Z.

No vroAoyicete Tovg atopkovg aplfpovg tov A, X, ¥ ko Z kot omd ov-
6 va Bpeite kot oo oToryeia eivat.

e éva amo to mepdpata tov Rutherford to 1911 mapdyovrav

3,4-10" copotidia a /s, Ta omoio évav tehucd 0,039 cm® He petpnuéva
oe STP avd étoc. Me ta dedopéva ovtd vo VTOAOYIGETE TNV TN TOV ap16-
pob Tov Avogadro .

. , , . 64 INT .
XV mapoKkdTo Tupnviky aviidpaon @ ,, Cu =+ 5o Ni, avtd
Tov Aeinet givat:

o. VoL NAEKTPOVIO P. £va TPOTOVIO Y. £V VETPOVIO

. éva copatioo ahpa €. Eva OTOVIO

[T6c0 «gldon» popimv vepov pumopohv vo TpoKLYOoLY ord Ta.
iH, 21H, ?IH,KUJ 120, 1;0, lgO:
a3 B9 v.6 0527 €18

loofopeic Aéyovion 00 TVPNVEG Ol oToiol €YoV TOV 1810 ......... apOpd
OAAG SLAPOPO .......... aplOpo

Ao T1c mopakdTm akTvoPoiieg exeivn 1 omoio EVKOAOTEPO GTANOTA GTOV
aépa etvon :

o. OKTivec GApa  P. aktiveg frta . VETpOVIOL 3. OKTIVES YOO

€. oxtivec X
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63. Ze éva Seiypa opukTod TV OLPAVIOL PPETKE GTL TO BAPOC TOV TEPIEYOUE-
vovu Pb givor o 22,8% tov ovpaviov wov vdpyel 6° avtd. No EKTIUACETE
v nAkia g yng ond ta dedopévae avtd (coumAnpopatikd dedopévo and
TO KEINEVO).

64. 0 op1Bpoc TOV copaTdiov Ghea Ta omoia ekAvovrar avé s omd 1,0 g pa-
diov eivan 3,608-10". Na mpocdiopicete v ty, TV padiov .

65. Iow an6 o TOPOKAT® GTOLKElD TOPACKEVACTNKE TEYVNTA Omd TOV Ov-
Opwmo
o. oktivio B. 06p1o y. paddévio d. Klovplo €. KAiGLo

66. Podievepyé Na pe Ty, = 14,8 h ewoyetar pe éveon o1o aipo evoc
{dov ota mhaiclo evog TEPAUATOS tyvnBétnone. Metd amd tdoeg
nuépeg n padievépyeta Oa nécel 6to 10% g apyIkng;

67. H andrew €vOG VETPOVIOV amd TOV TLUPT VO TOV ATOUOV EVOG
otoygiov:
a. aAlalel T MUK @Vor Tov atdépov  P. mpoxoiel TPOSANYN €vOG
TPOTOVIOV Y. EMPEPEL TAVTOYPOVN AMMAED £VOG NAekTpoviov 5. aArdalet
TIG PUGIKEG ILOTITEG TOL OTOUOV €. PELDVEL TOV OTOLKS aplBud tov otot-
yelov

68. To sevtépro givou
a. £va nAexTpovio pe Betikd poptio
B. éva vetpovio cuv 800 TpwTdHVIQ
Y. évog Topnvag pe 1 Tpotoévio Kot 600 VETpovia
3. évog mopnvag pe 1 Tpwtdvio Kot vo veTpovio

. L . , 226
69. H skmopnii evog copatdiov GApa amd Tov TupHve Tov s Ca Ba

dnpovpynoet :
a. %2 Ra B. %2Fr y. 2ZFr 8. %Z2Rn & ZRn

70. Aciypo 1,0 mL ond éva S16Avpo To omoio mepéxel padievepyd TpiTio Kot
10 onolo ivel og katdAAnho petpntn 2,0-10° kThmovg avd S elodyetart pe
éveon oto ocmpo evog {dov. Metd and Alyo xpévo, apod dniadi Kvkio-
@opnoet 1 éveon og OMo 1o aipa, Aappaverol amd avtd deiypa 1,0 mL, to
onoio oto 1810 dpyavo diver 1,5-10% kromovg avd s. TTotog givan 0 GyKkog Tov
aipatog Tov {oov;

71. Tow an6 o mapakdte copatid dev pmopsi va emtayvvdei o emttay-
v} cOUATIOIOV |
o. copatidlo ahea  P. nhektpovio . 10v avbpaxa J. veTpdvio
€. TPOTOHVIO

72. H napaxdro petopors iH + iH - gHe + ;n , TOPLGTAVEL pioL
o. oxaon P. ynukn avtidpacn y. ovtokoTdAvcon 6. cuvtnén
€. eEdbepun avrtidpaon

MYPHNIKH XHMEIA: AXKHZEIX 191

133 mL



ApaotnprotnTo

H mopnvikn evépyera, pio mropeEnynuévn anynq niekpr-
opov

H ypfion ¢ mupnvikng eVEPYELNG Y1 TV TOPOYWY NAEKTPIKOD PEVIOTOG Eivarl
apketd mapeEnynuévn, AOY® Aayvolag Kupiog, otn onuepwvny Kowvovic.. Kalo
Aowmdv glvar va yiver pion oOykplon e toug Oepuonlextpikovs otaduovs mapo-
YOYAS NAEKTPIKOD PEVLOITOC, OL 00101 KOTOVOADVOLV amorifwuéva kKadaoiuo.

H ovykpion va nepihafet o e&ng 0éparta

1. IIepifaiiov. O&wvn Ppoyn , CO2, NOy, SO,

2. Yyeia. axtivoPolieg, mupnvikég SOKIHEG, OTOUKE OTTAQL.

3. Acpdiera. Atoyquata Chernobyl, Three mile island. Zvvéneiec.

4.Anofinta. Oykog, €idn Kot @OA0EN amofANT@V.

5. dwappon texvoloyiag o€ «TPOUOKPATESY.

6. Kooroc.

Me Biroypagikn| Eépguva vo otnpiete EMyEPNUATO VTEP 7 KOTA TOV TUPNVL-
KOV OTOOH®V.

No cuAréEete oToryelo Yo TO, TVPNVIKA ATLYNUOTO TOV OVAPEPOVTOL TOPOTA-
vO.

T etvon 1 «amtdpevn téppoy;

[Toteg yerrovikég pag yopeg dtab€Tovy TVPNVIKOVG GTAOHOVC ;

Tailel poOro N GEIGLIKOTNTO TG TEPLOYNG ;

T poro mailet o Aiyvitne ot YdpoL pLog ;

ATavTIOEIS OTIS ACKIOEIS TOALATIANG ETILOYHS KAl G(OCTOV
Aalovg
23. 38. « 56. v
24. s 40. v 59. v
25. 41. v 60. ¢
28. B 43. B 61. pnolio ... ,
29. 44. (FROpKS
30. PBrory 47. ) 62.
31. 48. 63. 5
32. . 49. 67. »
33. 51. paxpotepog 68. 3
34. . kowd 10%7 ypo- 69. 5
35 Vi 7. 3§
52. 72. s

36. .
37, o 53. vy

I 55. ¢
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> AEEIAOTIO OPQN
> EYPETHPIO
> EYPETHPIO ONOMATQN






























> LXETIKEEX ATOMIKEEX MAZEX OPIEMENQN XTOIXEIQN
I'TA YIIOAOT'IEMOYX

> IIINAKEX EXETIKON ATOMIKQN MAZOQN ME TEZXEPA
YHMANTIKA YHOIA







> OEMEAIQAH METEOH KAT MONAAEX
>TIOAAAIAALIA KAI YIIOITOAAATIAAXIA MONAAQN







> TIMEZ OEMEAIQAQN ETAGEPQN

*To copatidia uropel vo etvor dropa (m.y. Na) popa (m.y. H,) 6vta (m.y. Na*), e, dAha copatidio ko mpémel vo
opilovtat kéBe popd



Bdaoel Tou v. 3966/2011 Ta d1dakTIkG BIBAia Tou AnuoTikoU,
Tou [Nupvaaiou, Tou Aukeiou, Twv EMA.A. kai Twv EMNA.Z.
TuTtwvovtal atré 1o ITYE - AIOGANTOZ kai diavéuovTal
dwpedv oTa Anuoéoia XyxoAegia. Ta BiBAia utTopei va
diaTiBevTal TTPog TTWANGCN, OTavV QEPOUV OTN BEEIA KATW
ywvia Tou eutrpooBO@UANoU £vdeign «AIATIOETAI ME
TIMH NQAHZHZ». Kd&6¢ avrtitutto 110U dIaTiBeTal TTPOG
TTWANON Kal Bev QEPEI TNV TTAPATTAVW EVOEIEN Bewpeital
KAEWITUTTO KOl 0 TTapaBATnG SIWKETAI CUPPWVA HE TIG
dlatagelg Tou apBpou 7 Tou vopou 1129 tng 15/21 Maprtiou
1946 (PEK 1946,108, A').

Armrayopeuveral n avarmrapaywyr OTroloudNTTOTE TUARMATOS
autou Tou BiBAiou, tou KaAumTeTal Qo SIKAIWuATA
(copyright), i n xprnon Tou o€ oToIAdNTTOTE HOP P, XWPIS
n yparrh abéesia tou Ymoupyeiou MNaideiag, Epsuvag kai
Opnokeuudrwv / ITYE - AIOPANTO:Z.



Kwdikdg BiBAiou: 0-22-0215
ISBN 978-960-06-4817-1

|TYE 7| VOTltouUtO
“AIOGANTOS" Lj TEXVOAQYIAC
~ UNoAOYI0TWV & ekbooewV
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