YMOYPIEIO MNMAIAEIAZ KAl OPHZKEYMATQON
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

A’ AYKEIOY

INZTITOYTO TEXNOAOTIIAZ YITOAOTIZTQN KAl EKAOZEQN «AIO®ANTOZ»




YTMOYPIEIO MAIAEIAZ KAl ©PHZKEYMATQN
INXTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

Xnueia

via TV A" TAgN YEVIKOU AUKEIOU

2TéAI0¢ N1I0OAKNS
Anuntpng rakng
Anunrpng Osodwporrourog
lMavayiwrng OsodwpomouAog
Avaoraoio¢c KaAAng

H ouyypaen kai n emmipéAeia Tou BiAiou TTpayuaToTroINONKE
utré TNV aryida Tou Maidaywyikou lvaTitouTtou

INZTITOYTO TEXNOAOTIAZ YTTOAOIZTQN KAI EKAOZEQN «AIOPANTOZ»



EmioTnuovikég utreubuvog
— Aig0Buvon opddwyv gpyaciag:

Opdada Zuyypa@ng:

Ouada
TexvIKAg
YmooTApIgng:

Fwooikn EmipéAsia:

Texviki EmipéAcia:

Y1reuObuvog oTo TTAdicio Tou
MaidaywyikoU lvoTiToUTou:

>1éNI0g AloddKNng

21€Mog AIoddkNG, Ap. XnuIkog, ETmk. KaBnyntig EMI
AnpnATeng IMakng, Ap. Xnuikég Mnxavikdg, Aéktopag EMIM
AnpNATPNG O@c0dwpPATTOUAOG, XNUIKOG MNXaVIKOG

A/Bpiag Ektraideuong

Mavayiwtng @codwpdTTourog, Xnuikdg A/Buiag ExTraideuong
AvaoTdolog KAAANG, Xnuikog A/Buiag Extraideuong

2136ng Z1avog, XnuIKog Mnxavikog EMIN

HpakAAg AyioBAaacitng, @oITnTAG oTn OXOAR

Xnuikwv Mnxavikwv EMT

Avva [dkn, @oitTpia 6Tn 0XoA Xnuikwv Mnxavikwv EMT
BAdoong MatravikoAdou, @oIitnTAG 0Tn OX0AR
HAekTpoAOywv Mnxavikwv EMIM

XpioTiva BaoiAdkn

>1éNI0G AloddKkng

Avtwviog . MmroutréTong,
Xnuikég, M.Ed, Ph.D, Z0pBouAog IM.1.

BaoiAikn N. Mepakn,
Ap. BioAdyog, Moviun Mapedpog Tou MM.1.



[TPOAOTI'OZ

Me to Pifhio ovtd apyilet o véa tpoomabeia Yo TV GVOVEDGT] KoL TOV EKGUYYPOVIGHO TWV CUYYPOUIATOV
tov Avkeiov. Avavémon t0o0 010 TEPIEYOIEVO OGO KaL 6TO VYOG, MOTE Vo PNV eivat to oyxorkd Pifrio po
Eepn) povo mapabeon PEPOVE TV YVOGEMV IOV GLCCMPEVOVTOL 0O TOVS EMICTI|HOVES CUADVES TMPA.

Me évo mohd amho Veog yiveton mpoordbeia va dobovv ot Bepelmdelg apyég g Xnueiag kot péco amd mo-

padetypato g kabnpepwng Long, MOTE KoL o KoTovonTég vo yivouy kot emmiéov va fonbioovy tov ava-

YVOOT - pobnt va ovortdéet Eva Kptikd Bréppo yio 6t cupfaivel yopw Kot pEsa Tov.

H Booua apyfi mov axolovdnbnke 160 oty mapadeon g bewpiag 600 kat oV eKhoyh TOV ACKNGEDY

Kot 1@V Tpofinpudtov stvat 0t o pobntig, anod to didvpo ddokaroc- Piiio, mpénet vo pmopet vo pobaivet

Kot Oyt povo vo. Siddokeral, vo pmopet vo Bpioket Kot Oyt povo vo Tov AEVE.

Ooov apopd ) Dewpio cvtod tov Pifhiov £yve Tpoondbeio va Eivor TPOCUPROCHEVT OTIG VONTIKES, SuvaTtd-

mreg TV pantdv mov epoopileton, eoopariloviog oo péytoto duvaro Pabud ™ petdmhoon g emot)-

HOVIKNG YVAOONG 0& SBAELT VA,

[poonatoape kotd To duvatdy vo okokovOoovPE TIG cUYYPOVES TAGELS oLuyYpapns dbaktikdv Piflimy,

péoa ota mraicla PERato Tov dedopEVOL AVOAVTIKOD TPOYPAUILATOC.

Mo va 10 metdhyovpe avTd oINPT KOLLE:

e oe ovyypovn Pifloypapio 1 omoic tephapfaver Kol EKTOISEVTIKG TEPLOBIKE.

®  0E ELKDOTIKO QMTOYPUPIKO DAIKO TO OO0 GE KOO0 TTOGOGTO IKOVOTOLEL TOV OPO TEWPONATLKY YN HEloL.

®  Of LOTOPIKEG OVOPOPES He oKomd va kKatahdfet o pabnmg - avayvaotg 6t o Bavpdoto ovtd owodo-
pmpe g Xnpetag otbnke and avbpdrovg apocimpévovg odia «avBphrvovgy, péca amd Aabn, avit-
YVORIES, 0moyonTeENaEl ohha Ko Bpiapfovg.

e o€ pey@ho aplipd Tov « yvmpilelg ott... » omov avapépovial cvyypove Dépoata to omoia evELopEPOVY
k@be okentopevo Gvlpwmo. Le avtd 1 ypeia eivol «ev Spaoe Kal ovadelkvOETAL GaV 1 EXGTIHUY TNG
«kafe nuépagy. Xwpig autd va givar «egetaotéo VAN ehmilovpe va eival «OAn - TpdkAnon» yio Tepat-
tepw Pifhoypagikn épevva og Pifliodnkeg kot VIOLOYIGTES ... ..

H endoyn tov aoknoeny kot TV TPOPANHATOV £YIVE KOTA TETOL0 TPOTO (MOTE VO VILOPYEL CUUPOVIO HE TIG

duvaromnteg v pabntiv kot o Babpdg dvokohiog va givan TETO0¢, Mote vo givar duvary 1 eéaywyn g

andvineng péoa and ) Hewpia Tov Bifiiov ovton.

O wavomomtikdg apbuds Twv acknoeny Kot Tov Tpofinudtnv éxel 6T, oL TV ERIALCT GALV CVTGOV

péca oty Taln, ahhd TV TP ToPoYT EVOG VAIKOD, MOTE PECH OO THV SMIOVPYIKT] CLVEPYOsio SaoKE-

A0V~ pabnt va emruyyavetot 1) TANPNG POpoimot Kot eprEdwon g VAng mov Ba Sdaxbei. O mhovtog Twv

npofinparv Kabdg Kot TV AHEVOY EQUPROYOV KAVEL Y10 TOV HEco pabnt, meptrtd kabe ahro Ponbnpua.

H ovyypagiki opddo
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BAXIKEX ENNOIEX
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Ol ZTOXOI

2710 TEAOG AUTAG TNG DIBOKTIKAG EVOTNTOG Ba TTPETTEI VA UTTOPEIG:

Na avayvwpileig Tn xpnoI1uoTNTa aAAd Kal TIG TTOPEVEPYEIEG TTOU €XEI N XN-
Meia TNV KaBnuepIvA pag {wn.

Na S1aKpivEIG Ta XapPaKTNPIOTIKG YVwpiopaTta TG UANG, dnAadh, Tn pdla, Tov
OYKO Kal TNV TTUKVOTNTO.

Na eplypdgeig Ta Sopikd owpaTtidia Tng UANG, dnAadn, Ta dTopa, Ta PopIa
Kal Ta 16vta. Na opiceig Ti gival aTtopikdg Kal Jadikog aplBuog.

Na evToTTiZeIg Ta XapaKTNPIOTIKA TTOU €XEl N agpia, n UyprA Kal n oTeped @d-
an.

Na Tagivopeig Ta @aivopeva ae XxnUIKA Kal QUOIKG Kal va JIaKpivelg TiG dla-
@opég Toug. Na avayvwpilelg, améd éva oUvolo PeTaBoAwv, TToia gival Ta
QUOIKA KOl TTOI0 Ta XNMIKG @aivoueva.

Na avagépeig Troleg ival oI QUOIKEG Kal o1 XNUIKES 1016TNTEG MIOG OUaTiag,
divovTag XapaKTNPIoTIKA TTapadeiypata.

Na Tagivopeig Tnv UAN o€ katnyopieg (kaBapr oudia - Piyua, OMJOYEVEG - €Te-
poyevEG iyua, évwan - aToixeio), va diakpivelg Tig diagopég autwy. Na ava-
yvwpiceig, 0’ éva oUvoAo ouaIwV O€ TTOI KaTnyopia avikel KOs ouaia.

Na ek@pdleIg TTOOOTIKG TNV TTEPIEKTIKOTNTA £VOG SIGAUNATOG KOl VO UTTOAOYi-
CeIG TNV TTEPIEKTIKOTNTA €vOG OIAAUMATOG aTTd TNV TT00OTNTA TOU SIAAUTN Kal
TnG diaAupévng ouaiag. Na opileig 11 gival SIaAuTdTNTA EVOG CWHOTOG Kal va
AVAPEPEIG TOUG TTAPAYOVTEG TTOU TNV ETTNPEACOUV.




oparoUu @wTog. ETiong
ONMEIWOEILOTI TA XpWHATO
' TOl  €ival
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BAXIKEX ENNOIEX

Ewcaymy

Orav kaveic mpotounaivel o pa xdpo mwov Kabe GAlo mopd «Epnun»
elvat, To Aryotepo mov €xel va Kavet ivar va pébet ta facikd g «yAmo-
o0C» TNG, YL VO UTOPEL Vo GuveEVVOEiTal Kat vo kKoTaAafaivel. Avtog &i-
Vol Kot 0 KEVIPIKOG 6TOY0G TOV TPMTOL awTov KepaAaiov. [Ipoomabel va
peYOADoEL 68 TAATOS Kot BAB0C TIC Alyeg yMIKES YVMOGELS TOV £XEL O LOL-
Ontg ot edon avt. ['vooelg yopw omd T1g Evvoleg, To. cOUPOAN, TOVG
aplBpovG, TIC EKPPAGEIS TOV YPNOLUOTOIOVV Ol YKol yio TN HEAETN
TOV OVTIKEWEVOD TNG EMCTNUNG TOVS, oL ivan M ¥An. Kot 6mmg eivan
QLOIKS, OTOV TO OVTIKEILEVO HEAETNG Elval TOGO TOKIAOLOPPO, TO KLPLO-
tepo péApa etvan n talrvounon tov. Ta&wvounon pe Paon m.y. paxpo-
OKOTIKES 1010TNTEG: OF GTEPEA, VYPA. Kal aipia. Ta&vounon ue Pdon
xnuih ovaloon. og eroryeia (N «aAQafnTo» e yNUELS), xyuIKés eva-
oelg Kou piyuara. TaSvopnmon pe PAom TG JouIkES HOVAOES: GE BTONL-
KEG, 10VTIKEG Kat poplakés oveies. H VAN Aowmdv, ot 1d16tnés e (pvaot-
KEG Kot YNUIKES 1010TNTES) KO Ol uetofoléc e (puoikd kar ynuikad
poawvdueva) eival omd T0V¢ PackKovg GTOYOVG TOL KEPOANIOV OVTOV.
Méoa de and avtd TpoPdiietar pio. 6ovdaio ETGTNUOVIKY| dtodikacia,
ommg givar | ypnom evog mpotdmov - povrédov, pe ) Pondeia tov onoiov
EPUNVELOVTOL OIAPOPEC TOPATHPHOEIS - TEIPGUATE. Kol TPOPAETOVTOL €-
Tiong yeyovota. XTn @AcT OVTN TO GTOUIKO - HOPIOKO LOVTENOD, YWPIg
«Babitepeg» avapopés, anavid e ToALES amopies. Télog, M «yhAdooo»
™G yNMElag Kat ot yevikdtepotl cupPoiiopol T oyxedidotnkay, eEeAiyOn-
Koy Kol eEEAMOCOVTOL £T01L MOTE VO KMOIKOTOWOUV TO UEYIGTO dVVATO
TAN00¢ TANPOPOPLOV pE Evav TPOTO EDANTTO OAAG Ko TEWapynEVO.

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

Xnpueia: 1 emoTun TS VANG KOL TOV HETAROPPDCEMY TG

» H ynueio peletd wm doun, t ynuikn ocvootoon kKoOog kai to yopoxtnpi-
otika yvapiouota (pvoikés 1010tnteg) Twv kalbapdv ovoimdy Kol Twv
Uryuatwv. Meletd tov tpomo e tov omoio o1 YHUIKES 0VTIES OVTIOPODY
UETOLD TOVG, ONAGON UETATPETOVTOL UECH YNUIKOV POIVOUEVOY T OA-
AEC 0VOIES e OLOPOPETIKY TDOTOON KO 1010THTEG.

Olot emrweehovpacte and to emrevypata g ynpeiog. Kavévag darog

KAAOOG NG EMOTNUNG OEV €YEL TPOGPEPEL TOGO TOAANL OVTE Umopel va

vrooyedel mepioocdTEpa amd ™ ynueia. Mag yopiler dyt povo T ovo-

3



ykaio ayodd, aAld Kot TNV ToAvTEAELD TOV TTeptTTov. Kabetl mov vdpyet
otV ENpad, ot BGA0GGO KOl GTOV 0EPO OMOTEAEITOL OO YNUIKES OLGiEg
e po adtbdkonn aAiniovyio avtwdpdoemv. To avBpomivo copa eivon
éva Bovpatovpyd epyacTinplo yNUEIOS, TOL OTOTEAEITOL OO TPIGEKOTOLL-
popla kottapa. To kabéva an’ avtd amoteleiton amd ekOTOVTAdES YMLL-
KEG 0VGieg, OV PpioKovTal G GuVEYN «yNUK)» e£APTNON LE TO PUVOIKO
nepPdrrov. ILy. o avBpwmog avamvéet, Onladn «kaiew pe to o&uydvo
™G aTUOGPOIPOS TOVS VOATAVOPAKES OV TaipveL amd To UTA, TiveL Ve-
PO, TOV ATOTEAEL TO PEYOADTEPO TOCOGTO TOL GMUATOS TOV, KOl OKOLLOL
TPEQETAL PE OTEPER TPOPT], TOV OEV lvar TImOTO AALO ATd YNUIKES OVGi-
£G.

Ta tpdeiua, To. PAPIOKO, TO KAAADVTIKA, TO OTOPPVTOVTIKA, TO.
MITOGUOTO, TO QLTOPAPUAKO, TO TEYVOAOYIKA TPOidvTa, TO. OTiTio, TO
TPOIdVTO Yuxaymylog pog Kot toéca dAla, £xovv kataokevachel Kot PeA-
TiwOel pe ) Pondeta g yMUKNG emoTUNG. Ag dOVUE PEPIKA TAPOUSELY-
Qoo

Ta tedevtaio ypovia €xovv yivel prlikéc aAAaYEC 0T dtaTpopn
HOG HE TIG oVyypoves HeBAS0VG TOPAGKELNG, GLVINPNONG KOl TUTOTOIN-
oNG TOV TPOPipmV. AkOpa peretnOnke n Opentikn a&io T@V TPOPOV Ko
avakoAveOnKav ot Prrapiveg kot  xpnooTTd Toug. Meydan mpdodog
£YIVE KO OTNV EVOVHAGIa IE TNV OVOKAADYT TOV GLVOETIKOV LAMK®OV
OT®G 0 VAlov Kol T0 cuvheTikd petdél. Evpitata ypnoiponoovvrot ta
TEYVNTA dépHaTa, Ot TeEXVNTEG Paeés Kot Ta cuvheTikd vipata. o
Oépuaven Ko ™ puetapopd tov o AvOpOTOC ¥PNGYLOTOLEL TO KOG,
610 mopeABOV Tov avOpaka, onuepa To mETpEAato Kot Tic Peviiveg. Aéto-
motel ONAON TNV EVEPYELX TOL EAEVOEPMVETAL OO Lol YNLUKT avTiOpO-
oN. XNV 1aTpIiK) vEo QApLaKa Kol VEEG LEBOOOL EPYACTNPLOK®Y OVOAD-
GEMV £YOVV PEATIOCEL GNUOVTIKA TNV TPOPLAALT, didyvmon kol Oepa-
nela Tov acBeveldv. Etot éxovv cwbet avapibunteg (wéc. Ola avtd mov
AVAPEPULLE OMOTEAOVY Eval TOAD KPS HEPOC TV DETIKOV GUVETELDV TNG
XNHIKNAG EMGTAUNG.

AVoTUYDG OUMG VTTAPYOVY KOl Ol OPVNTIKEG GLVETEIEG TNG OVA-
TTVENG TNG YNMUIKNG ETGTAUNG. ¢ TOPASELY L0 PEPVOVLLE TOL YMLUKA TOEL-
K& aépla, ToL YpPNoIoTOMONKAY GE HEYAAN KAMIOKO GTOVG TEAEVTOIOVG
TOYKOGUIOVG TOAEUOVG, KOl TG TUPNVIKA OTAOGTAGLO, TOL OTOTEAOVV
onuepa Tov v’ apBpd Eva Kivouvo ylo TNV KOTAGTPOPY] TOV TANVITN
nog. Emiong n poivvon tov mepipdirovtog and ta amdPAnta tov froun-
YOVIOV Kol 0O TO KAVGOEPLO TOV OVTOKIVITOV, KOODS Kot 1 VITEPEKLE-
TAAAEVOT TOV OTOOEUATOV TOV PLGIK®OV TOP®V, BETovy og Kivduvo TV
1G0pPOTiO TOL OIKOGVGTHLOTOC.

Oumc edm TPEMEL VO TOVIGOLE OTL OEV VTTAPYEL KKOUAN» 1 KKOKN»
mueia. O dvBpomog elvar ekeivog mov ypnolponolel Betikd 1 apvnTiKd
TOL EMTEVYROTO TNG YNUEIOS Kol T KOOIoTA HOYAO TG avATTTLENG I TNG
omieBodpounong Kat g Kataotpopnc. O dvipwmog elval ekeivog mov Oa
avakoAOyeL To eappako yuo tov 16 tov AIDS kot o dvBpwmog sivon ekei-
VoG oL Bol dMGEL TV EVTOAN] Y10l TO TATNHO EVOG KOVUTLOD TOL TUPNVL-
KOV OTAOGTAGIOV.

«Kopwva Twv  ETMOTNHWY,
Baupartoupyn xnueia, Kar péoa
amdé Ta okUBoAa  oToAidIa
Byadeig kai TETPAdIAL»
KQXTHZ MAANAMAZ

e H xnueia Bswpeital «Bacikn
ETMIOTAMN», KABWG aTroTeAEl TO
uTTORABPO yia TN TTOUdN AA-
AWV BETIKWV ETTICTAUWY, O-
TTwG €ival n BioAoyia, n 1aTpI-
Kr, N YEwAoyia, n oikoAoyia.



1.2. I'vopiopato t™c OAng (néla, 6yKog, TokvoTnTO)
MeTp1oels Kol povadEeg

Metpnoseis - Movadeg pETpnong

[ToAAd amd ta yopakInploTikd yvopicpoato e VANG elval LETPNGLUOL.
Ot petpnoelg owtég yivovron pe tn fondeta edikmv opydvav. Etot yia to
UNKOG £OVUE TO UETPO, Yo TN uala to Quyo (Quyapid), yio tov Oyko tov
OYKOUETPIKO KLAVOPO, Yl T Oeprokpocio To OeprOpeTpo KAT.

H mocotikn ékepaor evdg peyébovg yivetar pe ) ypfion evog apldpon
(apOunticn Tyn) my. 5 ko pog povadag pétpnong .y Kg. Anladn éva
VAKO copa £xet pdlo m =5 kg.

i

1l
100°C le— Znpeio ZEocwg mL
i 10U vEpol 100 — =
90 —_ ;i 4
|1 80~ — —
! =
70 S

3709C e Otppokpacia

| TUIHATog 50 &
25°C g +——Oeppoxrpacia
Swpariou 40 &

3
[

09 E-— Znueio TAENg
| ToU vEPOU 20 &

| 10 =

ZXHMA 1.1 o. Ogpuodpetpo B. OykopeTpikdg KUAIVEPOG, yia Tn YETPNON
NG BEPPOKPATIiag Kal TOu OYKOU EVOG UYpOU, avTioToIXA.

To AleBvég Xvotnua Movadswv (Sl)

To uetpixé cvornua kobopictnke otn Fadria ota tékn Tov 18” cdva
Kol ypnoponomonke ®g GVOTNUO UETPNONG OTIC TEPLOCOTEPES YDPES
tov K6opov. To 1960 kabopiotnke petd amnd d1ebvi cvppwvia, t0 Adre-
Ovés Xbotnua Movadwv: Sl (omd ta apyikd Tov yoAMKoOV AéEemv
Systéme International d” Unités). To cvotua Sl nepiéyet 7 Bepeiidon
ueyébn pe g yopoktnplotikég povadeg tovg (IMINAKAX 1.1). Ol to
dALo LeYEON TTOL YPMNGLULOTOLOVVTAL EVOL TOPAY®YQ TOV BEUEMWOIDY Ov-
tov peyebav. [apd v tpocmdbelo TOV EMOGTNUOVOV Yo TV TANPT &-
mKpatnon tov Atebvoug Xvotpatog Movddwv eEakoiovBodv va ypnot-
LOTO10VVTOL GNUEPQ KOl AAAEG LOVADES, .. M TiEoT eVOC aepiov EKPPA-
Cetan suviBme o atm kot oyt oe pascal - Pa (N/m? | 6mov N= Kg .m/s?).

BAZIKEX ENNOIEX 5



MINAKAZ 1.1: OcueAindn pey€0n — Movadeg

Xvpufoio Ovopacia Xvpupoio
gy£00v ovaoa. povadag
UNKOG I UETPO m
pado m LMOYPOLLO kg
XPOVOC t AgutepOLenTO S
Bepokpacio T KEAPV K
noodTNTO VANG n Lo mol
£vtaon nAeKTpl- | oUTEP A
KOV PELLLOTOG
QOTEWVN £VTooN Iy KOVTELQL cd

[ToAAéG POpEC YPNOLUOTOOVIE TOALATAAGLO KOl VITOTOAALOTAAGIO. TV
BepeMmodV povadwv (E0YpPNOTEG LOVADES).

MINAKAZ 1.2: lNoAAatTAdoia — YTTotroAAaTTAdGIa JovAdwY

Xoppoiro Xyéon pe m Po- Hopaosvypa

GIK1 povada
ueyo (mega) M 10° 1Mm = 10°m
yiuo (Kilo) k 10° 1km=10°m
dexarto (deci) d 10" 1dm=10"m
gkatooto (centi) ¢ 1072 1cm=102m
yhooto (Milli) m 10 1mm=10"m
wikpo (micro) w 10°® 1um=10°m
vavo (nano) n 10 1nm=10°m
niko (pico) p 102 1pm = 10™m

O1 pETPNGELG TOL GLYVOTATO YPNCLOTOIOVUE OTN Y¥NUELR TEPIAaBAvVOLY
ta peyétn pdala, dykog, mukvotnta Kot Beppokpacia.

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

o Movddeg Beppokpaaciag:
°C, K (SI)
T (K) = 8(°C) + 273

® AAAN povVAda PKOUG :
1A=10%cm=10""m,
XpnolgoToigiTal ouvhBwg yia
TNV €KPPACN TNG OTOMIKAG
QKTiVOG, TOU PUAKOUG TOU O€-
OMOU K.A.TT.



MHopdocrypa 1.1

To 6pro tayvTag 6° évay avtokvntodpopo givor 110 km/h. Na exopd-
OETE TNV TOYVTNTA OWTH 0€ povadeg Sl.

AYZH

Ivopitovpe 6tt 1 km = 10°m kar 1 h = 3600 s.

Apo. To 6p1o TG ToyvTNTag ivon 110 km/h = 110-10°m / 3600 s =
=30,56 ms™.

Mopaocypa 1.2

H d1Gpetpog tov atopov Tov vépoydvov (H) eivar 0,212 nm. No vtoro-
yioete T SpeTpd TOL ATOHOL G M Ko ot A

AYZH
A@ob 1o 1nm = 107 m, 1 Sipetpoc Oa eivar 0,212-10°°m, kot kadhG
1A =10""m, dnhadh 1 m=10"A, 0a &govpe 0,212:10°m =
0,212:10°.10"° A, dniadn 0,212.10 A =212 A,

I'vopiopata g VAng

Mala ko Bapog

To peyédn pélo ko Bapog eivor dapopetikd. ‘Eva copa &gt v id1a
pélo 6” Gha T LEPT TG YNG, EXEL OUW®G SLoPOPETIKO PApog amd TOTO o€
tomo. To Bépog eivar cuvapTNON TOL YEOYPAPIKOV TAATOVG Kot TNG omtd-
GTOONG TOL COUOTOG OO TNV EMPAVELD TNG OdAacTOC.

e Bdpog ivail n eAKTIKA dUva-
Un TTOU OOKEITaI OTO CWHA
atré 10 Medio BapuTnTag TNG
yne.

2XHMA 1.2 To Bdpog Tou acTpovautn aTn oehfvn gival 1o 1/ 6 autoU TTou £XEl
oTn yn, Adyw diogpopdg avdueoa oTo 1Tedio BapuTtnTag (g) TN oeAAvng Kal yng. AvTi-
B¢eTa, o aoTpovauTng €xel TNV idia pdda oTn yn Kol oTn OgARvN.

BAZIKEXZ ENNOIEX 7



Mala (m)

» Modlo eivar 0 UETPO TS OVTIOTOONS TOV TOPOVOIGLEL EVO, GAOUO. O
TPOG TN UETOLOLN THS TOYDTHTOS TOV KO EKPPALEL TO TOGO THS DANG TO
TEPIEYETON O€ Ui 0valaL.

H pala etvar kopilapyo péyebog ot ymueio kot n pétpnon g yivetal pe

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

Moypoppo (Kg), mold cvyvd ypnoiorolovviol VTOTOAAATAAGIY TNG

Onmg 10 ypopudpto (g) ko ytiootoypappo (mg).

IXHMA 1.3 Epyaotnpiakog uydg evog SioKou e BePVIEPO Kal aUyXPOoVol NAEKTPO-
vikoi Cuyoi akpifeiag yia Tn pérpnon pagag.

Oyxog (V)

»  Oykog eivoi 0 yapog mov Katoroufiavel Eva omua.

210 ovomua Sl Bepehmdoeg péyebog etvar to PNKog, e povada To HETPO
(m), kot mapdymyo avtov péyebog ivat o dyKog, EKPPAUGHEVOC 6 KLPIKE
HéTpa (m?). Zto IMUKO £pyaoTplo  cLVIHOMS XPNCILOTOLOVVTOL HKPS-
TEpEC LOVESES, OTmG ivar To KuPikd dexatdpetpo (dm? ), mov eivar mepi-
ov {60 pe 1o Atpo (L), kot o kuPikd exarootopetpo (cm), mov eivat
nepimov 160 pe 1o yhoatdhtpo (ML).

IXHMA 1.4 O opioudc Twv povédwy dykou m®, dm?, cm?® kai n peTa€u Toug oxéon.

o1 Kg =10°g = 1000 g
1g = 10°mg = 1000 mg

To duvauodueTpo gival dpyavo
pérpnong Bdpoug.

o1 [ =1000 mL
1cm®=1mL
1L=1dm°

e To Aitpo (L) opiCeTan wg o
OyKkog TTou kataAapBdvel 1 kg
vepou aToug 4 °C.

AOyw TnG WIKPAG TOug dlago-
pdg 10 mL kai cm®

UTTOPOUV Va XpnoiuoTToinfolv
adidkpita. lMNa ekTTaIdEUTIKOUG
AOyoug TTOAAEG OpPEG TTPOTEI-
VETAI TO CM” Va XPNOIUOTTOIE-
TOI VIO TN METPNCN TWV OEPIWV
OyKwV Kal To mL yia Toug 6-
YKOUG TwV uypwv. Me Tnv idia
Aoyikr} uTTopoUpE va dlakpi-
voupe To L a6 To dm?®.



H pétpnon tov 6ykov o100 ymukd epyoactiplo yiveton pe ) Pondeta o-
YKOUETPIK®V 0pYavmv Omm¢ givar m mpoyoida, to olpdvio (muméta), o
OYKOUETPIKOG KOAVOPOG, 1) OYKOUETPIKT] PLAAN K.A.TT.

|

IXHMA 1.5 Ao Ta o ouvnBiouéva 6pyava yia Tn PETpnon Tou Oykou evog uypou
gival: 1.n TPoxoida : 2. TO CIPWVIO EKPONG 3.0 OYKOWETPIKOG KUAIVOPOG Kal 4. N OYKOME-
TPIKA QIAAN

MukvotnTa (p)

» H mokvétnro opiletar wg 1o mnliko e Halog mpog Tov avtioTtolyo o-
yko o¢ atabepéc oovhnkes micong (Otav mpokertar yio. 0épio) ko Oep-

e _

H povéda te mokvomtag (tapdyoyo péyedoc) oto Sl eivar to Kg /m’.

BAZIKEX ENNOIEX 9



Evypnoteg 6poc povades eivan to g/mL (1 g/em?). Ewdicd ot aépo, 6-
TOL EYOVUE UIKPES TUKVOTNTES, GLVHOMG YpNoIoToloVuE TO g/L.

Hapdocrypa 1.4

To apyidio (Al) givar éva mohd evypnoto pétorro. Evag kopog and apyi-
Mo &yet akun 2 cm. Me ) PonBeta tov Cuyod M pala tov PBpébnke
21,6 g. [Town givar  wokvotnTo Tov Al;

AYXZH
V=2cm)?® 4 v=8cm®
p=m/V=216g/8cm® f p=27glcm’.

Hoapdderypa 1.5

H mokvémra tov vepod otn Bepuokpacio dopotiov Bewpeitor mepimov
{on pe 1 g /mL. Na ekgpdoete tyv mokvomta avth oe kg/m® ko oe glL.

AYZH

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

Eniong éyovpe p=1g/mL =1 g/10°L = 1000 g/L.

Anradn 1L vepoo Quyilet 1 Kg.

1.3 Aopikd copatiowa TG VANG - Aou} atoépov -
ATokog aprOpog - Malikog apOnog - Iedtoma

Aopkd copatiorn TG VANG

Kdébe copo ovykpoteitar and ansipmg pukpd copoatidw (oxedov apein-
Té01), 1OV OVOUALoVTOL SOIKA GOUOTIOW 1 dOKEG povades T vVANG. Ta
ocopatiow avTtd ivatl: To dTtopa, To Lopla Kot Tol 1OV,

Atopa -Mopua. - Iovta

[Taipvovpe pio kabopiopévn ovaia, yio mopdostypo tn Coyopn, Kol TEUO-
yiovpe o TocdTTd TG 68 66O TO dLVATO UIKPOTEPU KOUUATIOL AVTO
UTOPOVUE VO TO TTETVLYOVUE pe d1dAvon mocotnTog Cayapng o€ vepd. H
Cayapn 101e YwpileTal oe TOGO WKPA KOUUATIO, TOV OEV UTOPOVLE TLOL
va to. dtakpivoope ovte pe pikpookomo. [ap’ oia avtd n Chyapn e&a-
KohovBel va kpatd Tig 1010t TEG TG, ). TO dtdAvpa givat YAvko. O da-
YOPoHOS BEPara avtdg TG VANG dev pmopel vo cuveyileton en’ AmeEPOV.
Ynrdpyet éva mapa ToAd pikpd koppdtt {oopng, TOAD HIKPOV SlocTACE-
oV Kot palag, To omoio dev pumopel vo Komel o€ KPOTEPO KOUUATLO, Y M-
pig va yacet T1g 1010t TEG TOV. AVTO Elvon TO HOPLO.

10

e ‘Eva popio ¢dxapng Cuyicel
5,7-10%g.



»  Mopio givar 1o uikpotepo kouudt piag kabopiouévng ovoiag (évawong
# oTotyeiov) mov umopet vo, vaplel eAcbepo, droTnpavrag TIg 1010TH-
766 TS DANG QIO THY OTOLO. TPOEPYETOLL.

To poplo otV TEPIMTOON TOV YNUKAOV GTOLYEIOV GUYKPOTOUVTIOL OO

éva €idog atopmv, T.y. Oz, N2, Oz, P4, evd oty Tepint@on Tov ynuiKov

evoemv amd ovo N mepocdtepa €idn atopwv, my. H2O, CHy

C12H22011.

» To uopia onradn eivor ouddes atéuwv pe kalopiouévy yewueTpikn
o1ataln oo xwpo, OTMS POIVETOL GTO TAPOUKATM CYNLLOL:

2XHMA 1.6 Moplakd povTéAa Twv aTolxeiwv: udpoyovou (Hs), oguydvou (O2), Kal Twv
evwoewv: vepou (H,0), diogeidiou Tou dvBpaka (CO2) kai oivotrvelparog (C2HsOH).

H évvola tov atopov, 6mwg 0o dodue apécmS TAPAKAT®, OTOTEAEL TN

Baon g atopkng Bewpiog.

» Atouo €ival to UIKPOTEPO OWUATIOIO EVOS GTOLYEIOV, TOD UTOPEL Va
TOPEL UEPOG TTO TYNUOTIOUO YNUIKDY EVIOTEDV.

Ta pépla TV YMUKAOV GTOLXEI®Y OV OTOTEAOVVTOL TAVTOTE A0 TOV 1010

apOud atopwv. ‘Etor vapyovv otoyeio uovoarouikd, Onme sivol ta

gvyevn aépua, .. Nho (He), otosio dtarouira, dmog sivar to o&uydvo

(02), o vépoydvo (H2), | axdua ko zprarouikd, dnwg sivar to 6lov

(03).

» O apiBudg mov deiyvel Omo TOGO, ATOUA GUYKPOTEITAL TO UOPIO EVOS
OTOLYEI0D OVOUGLETOL ATOUIKOTHTO OTOLYEIOD.

H atopikdmra tov otoryeiov avaypdperor o¢ deiktng oto cOpPoro tov

BAZIKEXZ ENNOIEX 11

e Ta aTOMIKA KOl JoplaKd
HovTéAa udg Bonboulv va Ka-
TAVONOOUUE KAAUTEPA TNV
£VVOIQ TWV aTOUWY Kal Popi-
wv. Ta govtéAa TUTTOU OQai-
pPOgG- pARdouU, TTOU aTTEIKOVICO-
vTal oTo dITTAavéd oxfa, givai
atro Ta TTAEoV dladedOpEVQ.
Ta dropa gupBoAidovtal ue
o@aipeg (AOyw TNG oQaIPIKAG
CUMMETPIOG TTOU TTOPOUCIC-
Couv Ta dTopa), ME DIGUETPO
avaAoyn Tou peyEBOUG Tou
artopou. H pdpdog avdueoa
oTa dropa cupBoAilel To xnui-
K6 deCUO TTOU avaTITUCOETAI
avdapeoa oTa dToua.

Ta xpwpoTa oTIG OPaipES
KwdIKOTTolIoUVTal WG £EAG:

H (Aeukn o@aipa)

C (Haupn o@aipa)

O (k6kKIVn o@aipa)

KOl QUOIKA OEV AVTATTOKPIVO-
VTal gTNV TTPAYMATIKOTNTA,
a@pou Ta dropa gival dxpwua.

e To dTopO gival éva aTreIpoE-
AGx10TO owuaTidIo, YE MEYE-
Bog TToU EETTEPVA TO OPIA TNG
@avtaciog pag. QoT600, VEEG
TEXVIKEG OTNV HIKPOOKOTTIO
EMTPETTOUV TNV TTAPATAPNON
TOU KaI TOV TTPOCOIOPIoUO TOU
peyEBoug Tou.



otoyeiov. [Mapaxkdtm divetal Tvakag He TIC ATOUIKOTNTES TGV CNUOVTL-
KOTEPWOV GTOLYEIWV.

MINAKAZ 1.3: ATOUIKOTNTEG OTOIXEIWV
e To B¢io (S) €£xel atopikdTATA

MONOATOMIKA: Evyevny aépia: He, Ne, Ar, Kr, Xe, Rn, kot to pé- 2n4n6n8.
TOAAO G€ KOTAGTOGT OTUMV.

® XTIG XNUIKEG EEIOWOEIG OAQ

Eniong, otig ynpikég e€1600¢€1g YpApovToL GOV LLOVOUTOMKE T GTOLXELN TO OTOIXEIT EKTOG AT Tal Blat-
C S P TOMIKG Ypd@oVvTal 0OV Jovoa-
, O Ko . TOMIKA.

ATATOMIKA: H,, 02, N>, Fz, C|2, Brz, |2.
TPIATOMIKA': Os.
TETPATOMIKA: P4, AS4, Sbs.

Iovta

Ta dropa elval MAEKTPIKA 0VOETEPA, OOV OT®G Bor dovE To KAT® &-

youv 010 apBud tpwtoviov kot niektpoviov. Ta dropa dpmg propovv

VO LETOTPATOVY GE 1OVTO [LE AmOPOAN 1 HE TPOSANYT EVOG 1| TEPLGGOTE-

POV NAEKTPOVI®V.

> Iévta eivor eite poptiouéva droua (uovootouixd 16vra), mwy. Na,
Ca?*, S%, CI eite popriouéva cvykpotiuota arduwmy (Tolvatouikd 1d-
vra), my. NH,™, CO3%, H,PO,".

Ta 16vta mov &xovv Betikd niextpkd goptio ovopdloviol katiovra, m.y.

Na®, kou eketvo Tov &xovv apvnTikd NAekTpicd optio ovopdalovial avié-

vra, t.x. CI". Ta 10vto anotelodv ta SOUIKG GCOUOTIOW TOV 10VIIKOV 1

ETEPOTOMK®V EVOGEMV, OV Oal eEeTdoOVUE TOPAKAT®.

cI

ZXHMA 1.7 O kpUoTtahhog Tou NaCl cuykporteital amé 16vra Na™ kai CI'.
12



Ao ToV aTOROV

Tov 5° w.X. aidva ot 'EAAveg @iddoopor Anudkpitog kot AgOKITTOG,
dtdTwsoy TV amoyn 61t | VAN amotereitor omd TOAD [Kpd coUaTiow
7oV 0EV UTOPOVV Vo, dlapehovv e e amhovotepa. Ta copatid av-
T4 ovouacav atopovg (dropa). No onueiwdel 6tL n dmwoyn avtiy Nrav
avtifetn pe ) Bedpnon tov [TAdtwva Kot tov Aplototédn Yo T cvveyn
dwaipeomn g VANC.

Qo1660, To dropa Tov ANUOKPITOL EEYAGTNKOV YL TO, ETOUEVA
2000 ypovia, péypic 6tov otig apyés Tov 19” advo o Ayyhog ymukog
Dalton Swtvndost v arouikl Oswpia. ZOPE®VO. Le TV ATOUIKY Ogo-
pia, mov amotelel Bepédo ABo oV avamTvEN TG YNMUELNS, Ol SOMIKEG
Hovadeg TG VANG givar tar dTopo Kot To popio (GLYKPOTHLOTO OTOUMY).
BéBaia o Dalton dev pundpece vo epunvedoet T GUVEVOGT OTOU®V 1610V
ototyeiov mpog oynuaticpnd popiov. Avtd Eexabapiomnke apyodtepa
(1811) amo tov Itadd Avogadro. Emiong, to dtopa tov Dalton ntav cv-
umoyn kot adwaipeta, dmoyn mwov Mpbe oe avtibeon pe TV avaKaAvym
TOV TPOTOVIOV, NAEKTPOVIOV Kot VETPOVImV (VTOATOUIKG GOUOTIOW).

ZXHMA 1.8 O AnudkpITog ATAV O TTPWTOG TTOU EI0HyaYE TNV £vvold TNG AGUVEXEIAS TNG
UANG Kail Tou aréuou.

Me v avokdAoyn ToV DTONTOMKOV COUATOIOV dvolse 0 dpOUOS Yo
m dwTiTemon vEmV Bewpldv. Ot To YOpOKTNPICTIKEG O’ QVTES, LE EML-
YPOLLOTIKY TOPOVGIOGT THG TPOGPOPAS TOVG GT OLAUOPP®CN TS YVO-
OMG Y10 TN GLYKPHTNON TOV ATOUOV, givar !

1. Rutherford (1911): n péla Tov atdépov gival cLYKEVIpOUEVN G éval
TOAD KPS YDPO TOV AEYETAL TVPHVAS.

2. Bohr (1913): ta niektpovia Kivodvtal 6 KOOOPIGUEVEG KUKAKES TPO-
YEG YOpw amd Tov Tupnva, Tov ovopdloviat oTiPades.

3. Sommerfield (1916): ta niektpovia daypapovY €KTOG O KUKAIKEG
Tpoy1€g (oTPadeg), Ko ehdemtikég (VITOoTIPAOECS).

4. Zvyypoves avtiAWeIS yia. TH 00U TV ATOUMY: TO NAEKTPOVIO GV-
UTEPLPEPETOL OC KVLOL, GUVETMG OV UTOPOVLE [E aKpifela va yvopilov-
pe v tpoyd mov dwypdeetl. Eicaymyn g évvolag Tov atopkold Tpoyt-
aK0D, TOL YOPOL YOP® aTd TOV VPNV OOV £)EL HEYAAN THavOTNTA VOl
Bpebel éva niextpdvio.
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NIELS BOHRS AT
1963

1943

Mepikég atrd TIG MO AaPTTPEG
TIPOOWTTIKOTNTEG TTOU Slapdp-
pwaoav Tn yvwon yupw oTro 1o
drtopo.

1. Dalton (1808 ) BgueAiwoe
TNV ATOMIKr Bewpia.

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

3. Bohr (1913) siorjyaye TNV
€vvola TNG NAEKTPOVIOKNG OTIRA-
d0aG.

4. Sommerfield (1916) siorjya-
YE TNV €vvola TNG UTTOOTIRAdAG.
5. Schrodinger (1926) AvéTTTu-
&e Tn Bewpia TNG KBavTounxavi-
KNG, TTOU aTTOoTEAEI TN BACN TwV
oUyXPOVWY AVTIANWEWVY yia TO
dTopo.



Ye amhég Ypoaupég Exet dtupopembet n eENg ewkdva yio To GTopo.
H pala tov atopov eival cuykevipopévn 67 Eva xdpo mov ovoudleton
mopfvac. O mopnivog cvykpoteitar amd Tpotovia (p), Tov PEpovy OeTIKO
NAEKTPIKO PopTio, Kot amd ovdétepa veTpdvia (). Topw amd tov Tupnva
KOl O€ GYETIKG LEYAAEC OTOGTAGELS O’ QLTOV, KIVOUVTOL TO NAEKTPOVIO
(e), mov Eépouvv apvnTiKd NAEKTPIKO @opTio Kot evBHvovTaL Yo TN Y-
KN ovumepupopd TV atopwv. Ta dropa eivor nAektpikd ovdétepa, Ka-
Omg o TPOTOHVIN KOl TO NAEKTPOVIA EYOVV OVTIOETO GTOLYEIMOES NAEKTPL-
K6 Qoptio Kot 0 apluog Twv Tpwtoviov gival icog pe tov apliud Tov
niektpoviwv.

MINAKAZ 1.4: MdZa kal (popTio UTTOATOMIKWY CWUATIBIWY

YopoTiowo Bfon Mate /g Yyetkn) | @optio /C  XyeTiko
(ocOppoiro) pago @optio
Hiextpovio | Dopw and | 9,11-10% | 1/1830 | -1,60-10" -1
(e) TOV VPNV
[poTévIo opivag 1,67-10% 1 +1,60-10™ +1
(p)
VETPOVIO [Muprvog 1,67-10% 1 0 0
(n)

NeTpoVIO -

[pWTOVIO -

Muprvag

IXHMA 1.9 Ta Tpwtovia Kal To VETPOVIA £ival CUYKEVTPWHEVA O £va
€CAIPETIKA PIKPO XWPO, ToV TTUprva. Ta nAekTpdvia gival utrd Hoper vé-
POUG YUpw aTTd TOV TTUPAVA.

Atopkog apOpioc- Malikog aprOpdg - Iootona.

»  Arouikog opiuog (2) eivar o opiOuos twv mpmwtoviwv oTov Topnve.
700 0TOUoL £vog aroiyeiov. O aplBpdg avtdg kabopilel To €id0g Tov
atopov, amotedel INAST £va 100G TOLTOTNTOG Y10 OVTO.
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e dtopo (atom): amd 10
A-TEPVW

e O TTUprjvag kaBopicel Tn
uala Tou atéuou, dnAadn
m atépou = M TTpwToviwy +
m veTpoviwv

e O Xwpog TToU TTEPIBAAAEI
TOV TTUPVa, 6TToU OIEUBETOU-
vTal Ta NAEKTPOVIA, KOBOPICEl
TO PEyeBOG TOU aTOMOU.

e Ta nAekTpodVIa kaBopidouv
TN XNMIKr CUPTTEPIPOPT TWV
ATOPWY, KABWG oI AAANAOETTI-
OpAoEIG HETAEU TWV NAEKTPO-
Viwv d10popwyv aTOUwWY 0dNn-
youv aTn XnMIKn avTidpaaon.

Av gioTe aTtn Béon Tou TTUPT-
va, TOTE T NAEKTPOVIA Eival
OKOPTTIOPEVA TOUAdXIOTOV 61
km pakpid oag.



H mym tov Z delyver eniong tov aptBuod towv niektpoviov. Mnv Eeyvate
0Tl 670 GTopo 0 apBUOS NAEKTPOVI®MY 1600VTOL LE TOV OPBUd TOV TPMTO-
viov, ®oTe T0 AToUo va elvatl NAEKTPIKA ovdétepo. [ mapaderypa, OTov
Aépe 0t 0 aTopukdg aplBudg tov vatpiov (Na) sivar 11, gvvoodue 411 t0
dropo Tov Na éxet 11p otov mupnva tov, aiAid kot 11e yopw amd tov mo-
pnva. Enedn dpmg o atoptkde apBpdc sivar o kaboptotikde aptBpdc yio
t0 €idog Tov kébe oTOorKElOV, UTOPOVLE VO TOVLE OTL KGBE dTopo GTn V-
o1 mov £yel aTov mupnva Tov 11p, sivar dtopo vatpiov.
»  Moikog apibuog (A) eivar o opiQuoc twv Tpwtoviwy kKoi Twv Verpo-
VIWV GTOV TUPHVO EVOS OTOUOD.

[No mopaderypa, otav Aéue ott o palikog apdudc tov ebopiov (F) eivan
19 kot 0 aropkdg Tov apBuog ivar 9, evvoovpe Gt GTOV TLPN VO TOV
atdpov tov vadpyovv 9 TpoTovia Kot 19 vovkdedvia (TpoToVIa Kot ve-
tpovia pali). Apa 6tov Toprva tov vapyovy 10 vetpdovia.

Av ovpporicovpe pe N tov aplBpd tov verpoviov tov aTdlov,
TOTE TPOPAVAOGS LGYVEL: A=Z+N P
To Gropo v ototyeiov X copPoriletor  z X
» looromo ovoudlovrar to. Grouo. mov EYovy Tov 010 ATOUIKO OAAG di0-

POPETIKO UOLIKO op1Ouod.

Ta 16étoma givat, pe dAho Adya, dropa tov id10v gidovg (otoryeiov) pe
Swapopetikn pdla. o mapadetypa, o avhpakag (C) éxel téooepa 166TO-
oL “C “cC s C “C

Am’ avté to mAéov dtadedopévo ot @don eivar o 2 C mov amavid og o~
cootd 99%.

1.4 Kotaotaoeig Tnc VANG - [010tNnTEg TG VAN -
Dvowkd kKo Xnuikd @aivopevao,

Kotaotdoeig g ving

H vAn, avaroya pe T cuvOnkeg Beppokpaciog kot wieong, Ppioketon o
TPELG PLOIKEG KOTOOTAGELS: TN oteped (S), g vypn (1) ko v aépa (g).

BAZIKEXZ ENNOIEX 15

e NoukAgdvia gival Ta cwua-
Tidla Tou TTUPr VA, dnAadn
TPWTOVIA KOl VETPOVIA. ATTO
TO nuclear TToU onuaivel TTU-

privag.

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

2XHMA 1.10 To vepé arma-
VTA GUXVA Kal OTIG TPEIG QUOI-
KEG KATAOTATEIG TOU:

aépia (UBPATUOI TT.X. OTA OUV-
veQpa) uypn (11.x. 6dAacoa)
Kal OTEPEN (TT.X. TTAYOG).



X1 oteped Katdotacsy To. dopke copotidw (my. popa) Bpi-
GKOVTOL GE WKPES OMOGTACELS LETAED TOVG, elvar oyeddv axivnra, ot de
EAKTIKEG QUVALLELS TOV AVATTTUGGOVTAL LETAED TOVG ivat 1oyvpéc. Etot 10
oMM Kol 0 OYKOG TOVG TPOKTIKE dev aAlAaleL, ¢’ dGov o1 cuvOnkeg mi-
eong ko Beppokpaciog o€ petafdAiovro.

2V vppij KatdoeTacn To. SOUIKA cwpotiow fpickovial, GUYKPL-
TIKQ UE TN OTEPEQ KATAGTAOY, G€ PeYaAvTepeG amootdoels. Emiong ot
EAKTIKEG duvapels pHetaéd TV copotdiov sivor acbevéotepes, e amo-
TEALEGUO VO VITAPYEL HEYOADTEPT KivnTikOTNTa. 'ETol Ta vypd €xovv Ka-
Bopiopévo 0yKo, dev £xovv dLmG KaBOPIGUEVO GYNaL Kol Taipvouy KAOe
@Oopd To GYNLO TOL dOYEIOV GTO OTTOi0 ToTOOETOVVTAL.

Téhog, oV aépila kardoTacy, 10 SOUKE GOUATIOW KIvoHVTal
drokto Tpog OAES TIG O1eVBvVeELs, kKaBmg o1 dvvaEg GuVOYNG elvar aple-
Mntéec. ‘Etol ota aépla dev Exovpe o0Te KOOOPIGUEVO GyNa, 00TE OYKO.
MdéMoTa €00 TPOKVTTOVY GNUOVTIKEG HETAROAES TV OYK®V, dTav HETa-
Baiietan ) Bepuokpacio 1 kot n wigon. Tn oxéon tov petafordv avtdv
petalh tov dykov tov agpiov kat g Bepuokpaciog N ¢ mieong o pe-
Aeticovpe ovolvTikd 610 4° Ke@aAoio.

Onmg avapépape otny apyn auTng TG EVOTNTIS, Ot SIAPOPES OV-
Gieg UTOPOVV Vo LETOMNOOVV amd TN Hio QUGIKY] KATAGTOGT GTNV GAAN.
Avtd pmopet va yivel pe petafoin tov cuvOnkav mieong Ko Beppokpa-
cloc. 'Etol my. pe avénon g Oeppokpacioc mepvaue and TO GTEPEO
610 VYpo (MEN) Kot amd o VYPO oto aépio (e&ation). AviioTpoea, pe
ueiowon g Oeppokpaciog Exovpe v avtifetn mopeia (MEN Kot vypo-
7oinon, aviicToyw).

OTEPED

ZXHMA 1.11 Atreikdvion Twv TPIWV KATOOTAGEWY TNG UANG.

Iow0tnTES TG VAN

Kdabe vAko €xer pia oepd amd yopaktnplotikés 1ot tes. o mapadery-
L0 GTOV TVOKO TTOL 0KOAOVOEL paivovTon Pepikég amd TIC XOPaKTNPLOTL-
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o [MAdopa Bewpeital pia €10IKA
KaTdoTaon NG UANG TTOU OU-
YKPOTEITaI aTTO QOPTIOUEVA
(nAekTpoVIa, 16vTa) Kal OUdE-
TEPa owparidla (droua, uopl-
a).To mAdopa eival n o dia-
0edopuévn katdoTaon TnG UANG
TTOU OTTAVTA OTO CUPTTAV.

e E¢dxvwaon eival n petdfaaon
atreuBeiag aTro Tn oTEPEd
otnv aépia edon, Autd oup-
Baivel T.x. 0TO 1LLAIO KAI OTN
va@OaAivn.

o Ta aépia dev £Xouv oUTE
KaBoplopévo oxrua ouTe
OyKo.

e Ta uypd éxouv KaBopIiouévo
OYKO OAAG Ox1 oxrua.

e Ta oTEPEd €XOUV KABOPIOUE-
VO OXNMa Kal OYKO.



KEG 1010TNTEC TOL VEPOV, TOL VIPOYOVOL KOl TOL 0&VYOVOL, TOV HOG ETL-
TPETOVY VoL O1KPIvVOLLLE TO €val atd TO GALO.

MINAKAZ 1.5: XapaktnpIioTIKEG 1016TNTEG VEPOU, udpoydvou, ofuyovou

Yopoyovo O&vyovo

(QLOIKT KOTACTOOT () (9) (9)
onueio Bpacuod/ °C 100 -253 -183
mokvétnro/ g L 1 000 0,084 1,33
KGO oL Vo oy

Ot W16 TEG TS VANG dtakpivovtonr oe dVO KOTNYOPIES, TIC PUOIKES Ko
TIG (NUIKEGS.
»  O1 povoikég 1010tnteg kabopilovtar and v ovoia avti ko ovth, yw-
PIS va. yivetar oavopopa. e GlLeS OVTIES.
IT.y., T0 ypdua, To onueio TENG, TO onueio PPacuov, 1 TLKVOTNTO OTO-
TEAOVV PULOIKEG 1010TNTES Hag ovoiag. 'Etotl, pmopolpe va petpioovpie 1o
onupeio MéEng Tov mhdyov, Beppaivoviag £vo KOUUATL TAYOL KoL LETPO-
vtog T Oepprokpacio otnv omoia o0 whyog petatpéneTat o€ vYpoO vepd. Na
TOPOUTNPNGOVUE OTL VEPD Kol TAYOG OLPEPOLY HOVO G TPOG TN LOPPN
™G VANG Kol Oyl G TPOG TN YNUIKT TOVS GVOTACT|. O TPOGILOPIGUOS ON-
2001 THS PUOIKIS IOIOTNTAS HIOS 0VGIAG O& HETAPdIAEL TN YNUIKY THS
ovoTaoy.
> O1 ynuixés 1010tntes koBopilovy T GOUTEPLPOPE. HIAS OVGIOG OE Tyéan
UE Hiow GAAN.
Orav y1o Tapaderypa Aépe 4Tt To VIPOYOVO KatyeTal He TO 0ELYOVO TPOG
CYNUATIOUO VEPOD, TEPLYPAPOLLE Uio YMUKT 1010TNTO TOL VIPOYOVOUL.
No mapoatnproovpe Tt T0 VOPOYOVO Kot TO VEPO OEV EXOVV TNV 1010 Y-
UIKT] 6VGTOCT). ANACOT, 0 TPOGOIOPIGUOS HIOS XHUIKNGS LOLOTHTAS TPO-
KoAEl uetafoi oty yquiky cveTac TS 0VGIG.

DuoikG Ko yMUIKGE Qavopeva

Kat’ avaioyio e TG 1010TNTEG TOV 0LGL®OV, ToL GOVOUEVA (01 LETOPOAES

dNAad| TG HANC) SLaKPIVOVTOL GE PLGIKA KO YNUIKG QOVOUEVQ.

» 210 QUOIKG. QaIvouevo. aAlaLovy opLoUEVES HOVO OO TIC YUOIKES 1010~
THTES TV OVGLOV, EVOD N YNUIKN TOVS CDGTOCH OLOTHPEITAL.

Mo mopdodetypa n eEaépmaon Tov vePoL givat PLGIKO PAVOUEVO, KOODG 1

povn aAroyn mov cupPaivel etvon 1 aAloyn TG PLOIKNG KOTAGTAONS TOV

VEPOL, TOL Ao LYPO YiveTol a€p1o.

> 2ta ynuika poivoueva (ynuikés aviidpdoeig) yovue pilikn alloyn otn
o0aTOoN KOl TIG LOIOTHTES TV ODOIMV.

[Mo mopddetypa, 6ty T0 VOPOYOVO KOLYETOL GTOV OEPQ, LETATPEMETOL GE

vePOD, TOL £XEL SLOPOPETIKT GVGTAGCT] Kol SLOUPOPETIKEG 1310TNTES (PLGIKES

KO YNUIKEG) 0o TO VIPOYHVO.
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e Quaikég oTabePEG gival TO
onueio Bpaopou Kal To onuegio
TAgEWG (N TMEEWG) pIag ouaoi-
ag. O1 oT0BePEG QUTEG PTTO-
pouv va xpnaoiyeloouy yia TNV
TauToTroinon (dIdkpIon) PIOG
ouaiag kail TNV e€akpiBwaon av
n ouadia gival o€ KaBapr) Yop-
@n 1 ox.

o [MapadeiyyoTa QUOIKWYV
@aIvopévwy gival n AN Tou
vepou, n didAucn TnNG ¢axapng
OTO VEPO, N EEATHION TOU OI-
VOTIVEUNATOG.

o [lapadeiypara XnNUIKWY @ai-
VOUEVWV Eival N JETATPOTTH
TOU PHOUCTOU O€ KPaai, N Kau-
on Tou EUAOU, N YETATPOTTN
TOU XOAKOU 0€ GAQG TOU.



Miyua udpoyovou Kail ofuyovou

IXHMA 1.12 Imig xnuIKEG avTIdPAOEIS (XNUIKG @aivoueva) aAAdlel n Joplak ouaTaan,
OnAadn dAAa pbdpla EXOUPE OTA QVTIOPWVTA Kal GAAa oTa TTPOIGVTA.

1.5 Ta&wvopnon g VANG - AlwAvpotao-
IeprekTIKOTNTES OLOAVUATOV - AleAvTOTTO
Talwvopnon g VAng

H v\n, to. ekatoppdpia SnAadn ovsimv mov g TepBaAlovy, UTopel va
ta&vounOei pe faon 1o TOPaKATO YL

YAH
MIFMATA KAOOPIZMENEZ
OYZIEZ
OMOTENH ETEPOIENH ITOIXEIA ENQEEIZ
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KaBapég ovoieg ko piypata

Kot apydg ot ovcieg pmopotv va dtakpiBodv oe kabapég ovoieg kat piy-

Qoo

»  Kobopés 1 kobopiouéves ovaieg eivar exeives mov aveldptnta oo tov
TPOTTO TOPATKEVS TOVS EYOVY KaOopIouévn adaTta.on Kol 1010THTE.

To vepo (H20), n Cayxapn (C12H22011), t0 owvdmvevpo (Co,HsOH), to

o&uyovo (03), o oidnpog (Fe) sivar kabapéc ovoieg. To vepd ya mapd-

derypa €xel kabopiopévn cvotact, dNAadn amotereitor omd vVIPOYOVO

Kol 0o&uydvo pe avoroyio poalov 1:8.

» Ta piyuozo Eovv ustofinty obotaon aviloya e tov TpOTO TOPA-
OKEVHS KAl TV TPOEAEVTN TOVG.

Ot meplocoTEpPEg amd TIC OVGIEC TOL GLVOVTAUE elval piypota, TV o-

molwv 1 6voTaoN TOWKiAAEL Y. TO YOAQ, TO AAdL, TO BaAacGIvVe vepPO, O

ATHOGPOPIKOG 0€paG. EvOektikd avapépovpe 0Tl 0 aTHOGPOPIKOG 0é-

pOg 0ev €Yl TOVTOV TNV 10100 GVGTACT, T.Y. O AEPAS TNG TOANG £XEL Ol0-

(QOPETIKY GVOTOCN Ot TOV aépPa. TOL Bovvo.

XToryeio Kol YNUIKES EVOOELS

Ot kaBapéc ovoieg dlakpivovtal oTa YMUKO CGTOLXEID KOl OTIG YNUIKES
EVOOELS. 2Totyeio €vol Ol AAEC OVGIES , QVTEG TOV OEV PUTOPOLV VOl d10-
OTAGTOVV GE AMAOVGTEPEC. ZNEPa elval Yvwotd 112 otoyeia. An’ avtd
ta 88 vapyovv ot EvoT, evd To vToAowta ivar TexvNTa. To yopoaktn-
PLOTIKO YVOPIGUO TOV GTOWEI®MV €lval OTL To HOPLA TOVE OMOTEAOVVTOL
and dropa Tov id1ov gidove. Xvvoyilovtag,

»  2roryeio 1 ynuiko otoiyeio ovoudletar n kabopn ovoio Tov o O1007Ta-
101 0€ OMAODOTEPN KO OTOTELEITON amo Eva. gido¢ atouwv (droua e
T0V 010 aTouIKd opi1fud).

[Tivakag pe ta cOpPora Kot TV ovopacio towv ctoyeimv divetol 6To mo-

papIuo, oto téAog Tov Piiiov. Na mapatnpicovpe 0Tt T0 HEYOAVTEPO

HEPOG TNG YNG KOl TOL avOpOTIVOL CAONOTOC amoteheital and 7 povo

GTOLKEl, OTMC YOPOKTNPICTIKA ATEIKOVICETOL GTO TOPAKAT®D YN LLOL.

: Apyihio ,
20Npos “5% A AMa
AcBéaTio =7 9.2% 7%
3.4%

Ydpoyovo
10%

a) ®Aoidg yng B) AvBpwtmivo cwua

ZXHMA 1.13 Kartavour XnUIKWY OTOIXEIWV 0TN yn Kal gTov dvBpwTro.

BAZIKEX ENNOIEX 19



Ta otoyeio cuvovalopeva divovv ekatoppdpla ynukég evaooets. Iy, o
avBpaxoag kaiyetal pe 1o o&uydvo kot mopdyston d10Eido Tov AvOpaka.
Ol YMUKES EVOOELG EYOVV TO YOPUKTNPLOTIKO, OTL pumopohv va dlocema-
6TOVV o€ dAAeg amhovotepes. Emiong, ta pdpid toug amoteAovvion amod
SLPOPETIKA €101 OTOU®V. XTO TOPASELYHLO TTOV OVOPEPALLE, TO O10EEIDI0
tov avOpaxa amotereitan ond dropa C ko O. Xvvoyilovrag,
> Xnuikés evaoeis ivail kobBopés ovoieg Tov Uwopovy va d100Te.oTody
o€ GAAES amAODOTEPES KO OTOTEAODVTOL OO DO TOVAGYIGTOV EION OTO-
uwv (arouo. ue o109opetTikd atoutko apiiuo).

Opoyevi] kKon gTePoyev] piypato

»  Ta ouoyevi uiyuota (010A0u0Ta) €ivar ouoiouop@o. LiyuoTo., Exovy on-
Aaon Ty id1a 6baTaoN Kl TIS 101EC 1010TNTES G OAN TV EKTOON TOVG.
XopaKTnNpIoTIKO TMV OUOYEVOV HYHATOV Vol TOC OEV UTOPOVUE VO,
dlakpivovpe ta cvotaTikd Tovg. o Tapaderypo, oto vepd g Balaccag

dgv UTOPOVLE VO SLOKPIVOLULE TO AAUTL.

»  Ta etepoyeviy uiyuoto ivor avouoLopopea, oniadn oev Exovy v idia

obaToon 6 OAN THY EKTA.ON TOVG.

210 piypota outé OlKpivovpe apKETES POPES TOL GLOTOTIKA TOVS KO TIG
SLOPOPETIKES TOVG 1O10TNTEG, T.X. AAdL pe vepd. Ta opoyevr uépn evog
piypotog ovopdloviol aeers. 1o TPoNyoLUEVO TOPAdELYLOL dlaKpivov-
Le TN edomn Tov Aadod (mov emmAéel) Kot T Gdon Tov vepoy (mov Ppi-
OKETOL KOT).

Awgiopata - ITEPLEKTIKOTNTES OLOAVPATOV

I'evikd Yo Swodvpato

Onwg oM €xovpe opioel, dtadvpua eivar Eva opoyevég piypo 6vo 1 me-
PLGGOTEPOV OLGLDY, Ol OTOIEG ATOTEAOVV TO GLGTAUTIKA TOL SLUADILOTOG.
A6 To. GLGTATIKA OVTA, EKEIVO TTOV €YEL TNV 1d100 PUOIKN KaTAoTOON W
ot Tov dtAvpatog Kot Ppioketal cuvibwg oe mepiooela, ovoudleTon
o1alvTng. Ta vroloma cLGTATIKG TOV OOADUATOS OVORAlovTal dtady-
Héves oveaicg. Ta doddpata £(0VV HEYAAO TPAKTIKO EVOLAPEPOV, KAOMG
0l TEPLIOCOTEPES YMNUKES AVTIOPACELS GTO EPYOCTNPLO, TN Prounyavia Ko
T0. fLOAOYIKA CLGTHHOTA YIVOVTOL GE HOPPT] SIOAVUATOV.

Ta dwedvpoto dakpivovtal o€ aépla (.. ATHOCPAIPIKOS AEPUC),
vypd (my. Bohooowvd vepd) kar oteped (m.y. HETAAAMKA VOUIGHOTO).
Mmnopovv erniong va ta&vounbobv o€ uopiaxd d1oivuatae, TV OTOI®V 1
StaAvpévn ovcia glval o€ Hopen HopiwV, Kol ge 10VTIKG 1] JAEKTPOAVTI-
Kd, T0. OO0 TEPLEYOLV TN OLHALUEVT] OVGTN e TN HLOPPT| LOVTOV.

Ta mo cvvnBopéva dtahdpata givor To VIUTIKE, OTOL 0 SLHAVTNG
glval vepd. X7 avtd n daAvpévn ovoia pmopel va etvar aépro, m.y. do-
Eeidro Tov avOpaka (CO,) otnv coca-cola, 1| oteped, m.y. YAOPLOVYO Va-
tpto (NaCl) oto vepd g OGhaooag, | vypod, m.y. owonvevpo (C,HsOH)
610 kpaot.. BéBata o dtaddtng pumopet va glvarl kot opyovikn ovocia, 0-
oG M 0KETOVN, T0 PevioAto, o abépag, N Peviivn, o TeTpaylopdvOpaKags.
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Alaywplopdg pPIVIOPATWY Ol-
OfpPOoU aTTO XWUA, OE ETEPOYE-
VEG piypa, pe Tn BoriBeia pa-
yvAt.

e OI TIEPIOTOTEPEG AVTIOPA-
o¢€lg yivovtal o€ dlaAupata. M’
auTtd TOV TPOTTO Ta BIGAUNEVA
avTIOPWVTA, EXOVTAG AETITOTA-
TO dlaPEPICHO (GTOMA, YopPIa i
16VTQ), €pxovTal o€ KOAUTEPN
ETTOQI METAEU TOUG KAl AVTI-
OpouV TTI0 EUKOAQ.

e To vepd gival apioTog dIaAU-
TNG YIA TIG TIEPIOOOTEPES OUTI-
€G. € PeydAn kAipoka xpnal-
poTroloUvTal €TTIONG WG SIAAU-
TeG N Bevdivn , o aiBépag, To
OIVOTIVEUMA, N AKETOVN KATT.



IeprekTikOTNTES ALOAVPATOV

AwBalovtog oty eTIKETA VOGS EUPLOAMUEVOL KPaGLoy TV Evdelén 12°
(12 akkoolkoi Baduoi), korarapaivovpe o€ mola avaroyio picketol To
owomnvevpo (C,Hs0H) oto kpaoi. ‘Exovpe dniad pio £véeiln g nept-
EKTIKOTNTOG TOV OAVN0TOC. H TEPIekTIKOTNTO ONA0dY EKPPALer THY
TOGOTHTA THG OLAAVUEVIS OVGIOS IOV TEPIEXETAL GE OPIGUEVI] TOGOTI]-
Ta. 010Avpuatos. TIoAAEC POPEG YPNOUOTOIOVE KOl TOVS TOLOTIKOVS O-
POVG TVKVO KOL APald Y10 SIHADUOTO GYETIKG LEYAANG 1| OYETIKA LIKPNG
TEPLEKTIKOTNTOC, avtiotowyo. TELoG, va mapatnpicovpe Ott, av To dld-
Aopa mepiéyel meploocdtepeg amd pio dtaAlvpéveg ovoieg, Ba €xel TOGES
TEPLEKTIKOTNTEG OGEG EIVOL KO 01 SIHAVIEVEG OVGIES TOV.

Ex@paoceic meprekTikoTnToS

H mepiektikdmmra evog dtodvpatog ekppaletar cuvnbwg pe toug e&ng
TPOTOLG!

1. lIepiextinoTnra oo ekato kara fapos (Yo wiw)

Ortav Aépe 6t éva dadopa Cayopng (Ci12H22011) eivor 8% wiw (7 .J3),
gvvooupe 6t mepigyovral 8 g {ayxapng ota 100 g droAvpatog. Aniadn, 1
% WIW mepiextiotnro. exppaler ™ uala (oe Q) e diodvuévng ovoiog o
100 g dratvuorog.

2. Ilepiektinotnto ota ekato fapovg kat’ oyxov (%o Wiv)

Ortav Aépe 611 éva didopa .. yAoprovyov vatpiov (NaCl) eivor 10%

wiv (1] k.0), gevwoodue 6t mepiéyovtor 10 g NaCl ota 100 mL Swdvpo-

T0¢. AnAaon,

» H % WiV nepiextikotnro. exppaler  pala (o€ Q) s oalouévne ovoi-
ac oe 100 mL rov diadduarog.

3. Ilepiektinotyta ota ekato oykov o€ oyko (% VIv)
XpNOoUOTOLELTAL OE EOIKOTEPEC TEPIMTMGELS:

a. [ vo exkppacel TV TePLEKTIKOTNTO VYPOL G€ VYPO. AnAadn, 1 EVOel-

&n ot umipa 3% v/v i 3° (ahkooAkoi Babuoi) vrodnimver Tt mepiEyo-

vtat 3 mL owomnvedpartog ota 100 mL g umipag.

B. T va ekppdoetl TNV TEPLEKTIKOTNTO EVOG 0EPIOL GE QEPLO piypa. An-

Aadn M éxepacn OtL 0 aépag £xel meplektikdmTo 20% VIV og o&uyovo,

vrodnidver 6t mepiéxovran 20 cm® o&vydvov oto 100 cm? aépa.

» H % VIV mepiextikotnro exppadlet t0v oyko (oe mL) g diodvuévng ov-
giog oe 100 mL oo diodvuorog.

Ortav 1o dtaAvpota ivar moAd apotd (.. pomot 6tov aépa 1 ot Odrhac-

00L), UTTOPOVUE VO, YPTCLULOTOMNOOVUE TG €ENG EKPPACELS TEPIEKTIKOT-

T0G!

4. ppm 10 omoio ekPpdlel To. LEPM TG SHAVUEVIC OVGING TOV TEPLEYO-

viau og 1 exatoppopo (10°) pépn droddporoc.

5. ppb 10 omoio ekepdlel Ta uEPN TG SLOAVUEVIG OLGING TTOV TTEPLEYO-

viau og 1 Sioekatoppdpro (10°) pépn Stoddparoc.
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e W = weight, Bdpog Trap’ 6Ao
TTOU OTN XNMEIQ XPNOIMOTTOIEI-
Tal N pada.

e v = volume, 6yKkog.

e H % v/v xpnoiyoTtroigital
ouvnBwg og aAkooAouxa TTo-
T4 KOl O€ UYPA POPUAKEUTIKA
OKEUAOMATA.



AwghotoTnTa

Ye 100 g H20 otovg 20 °C pmopovpe va, dtaAdbcovpe to moAd 35,5 g ote-
peol yAmprovyov vatpiov (NaCl), eved propovpe vo SloADGOVUE TO TOAD
0,00016 g otepeot yrmpiovyov apydpov (AgCI). ‘Etot, Aéue 61t to NaCl
giva po euddAvTn ovsio pe peydln dredvrotyra, eved o AgCl givar po
dVGAAAVTN OVGIO LE TTOAD LUKPY| O1AADTOTHTA.

»  Miwodvtotyro opiletal n UEYIOTH TOCOTNTO UIOS OVOIOG TOV UTOPEL Va
010400l o€ opiopévn TOGOTNTA O10A0TH, KATW OO OPLoUEVES COVONKES
(.y. Oepuokpaoia).

Ta dwAvpato Tov TEPEYOLY TN UEYIOTN TOGOTNTO OLNAVUEVIG 0LGIOG

ovopdlovtal kKopeocuéva draivpata. AvtiBeta To SLHAVUOTO TOV TTEPLE-

YOLV LKPATEPT TOCOHTNTO SOAVUEVNG ovoiag amd TN UEYIGTN duvaTh O-

vopalovtal axopecTa.

H dwAvtdmra pog ovoiog ennpedletatl and Toug ENG TOPAYOVTEG:

a. Ti UGN TOV J10AVTH

Ed® 1oyvet o yevikdg kKavdvog «ta dpota dStaddovv opoto». Avtd onuai-

veL 0Tt S1AVTNG Ko Stohvpévn ovcia Bo mpémel v Exouvy TapamAnGlo

ynukn dopn (7. poplakn 1 LOVTIKY cOGTACT).

p. ™ Ospuorpocia

2uvNnlmg 1 S10ALTOTNTA TOV GTEPEDV GTO VEPO OWEAVETOL LLE TNV AOEN 0T

™G Oeprokpaciog, evd 1 SIHAVTOTNTO TOV OEPIMV GTO VEPO UELDOVETOL LE

™V avénon g Beppokpaciog.

y. TV micon

evikd, n StwhvtdTTo TOV 0EpimV G6TO vEPd av&aveTal pe v avénon

g mieong. I't” awtd, poAg avoifovpe pio eraAn pe agplovyo toto (n mi-

€01 EAATTMOVETAL KO YIVETOL 161 HE TNV ATHOCPAIPIKY), 1 StdlvTtdTTa

tov CO;, 670 vEPO EAATTOVETOL KOt TO TOTO olppilet.

LacthuEvD e
| | 10w waTEio]s

Aiahupivel
" OO
{oxapng

| ArahupEvi--
Oy yhupiou| |
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e H diaAutéTNTA PTTOPOUNE Va
TToUuE OTI EKQPALEl TNV TTEPI-
EKTIKOTNTA EVOG KOPECHEVOU
SIaAUpATOG.

ZXHMA 1.14 To vepo ival
dpioTog d1aAuTNnG. ‘Exel TNV
IKAvVOTNTA VA SIOAUEI, OTTWG
@aiveTal dlaypappaTikd, 7660
Ta pépla (didAuon ¢dxapng-
poplakr évwon Ci2H22011)
600 Kal Ta 16vTa (S1dAucn
dAaTog- 10vTIKA évwaon-NacCl).
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Quarks

Mopro
10°m

DNA
10" m
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H OAn: ouvexng N aoUVEXAG;

AT «aAd» o1 PIAOGOPOL ElYOV SLOPOVNCEL TAV® 6T SLopeTOTNTO TG VANG. Eivort duvatov évar Koppdtt ¥Ang
Vo OUYOTOUEITOL CUVEXDG GE OAOEVO, LKPOTEPO KOUUATIO - TPAYLLOL TOL 1 aploToTEAIKN Oempior euvvooloe - 1
VIAPYEL £Vl OPLO G AVTN TN JldIKaGio TNG dlaipeons, Ommg o Anuokprtog - yevvnuévog to 460 w.X.- glye
npoteivel;, [Towo dmoyn givar «opOn» pe o onuepwva dedopéva; BéBara paiveror 6TL 01 «0TOMIoTESY  €lvar Ot
VIKNTEG aVTHG TG dtapdyms. AMwote o Dalton o dikd tovg KOG avERTLEE e TNV aTOpIKT Tov Bempia .

Elyav épmg dikto ot ' EAAnves «atopotéc»; E€aptdator amd to mdg Koveig opilel Ty acuveyeld - adlopeTOTNTO
avt). BéBata givar amodektd oti ta dropa eivor Bepeiddovg onpacioc. AAAG givat emiong yvmoTd OTL TO, ATOLO
dev givar adaipeta, ommg ot ' EAAnveg «atopotéc» ko o Dalton wpdtewvav. EEdAlov, axdua kot o Dalton wpog
10 TéA0G NG {ONG TOL £€KOVE TN OMUOVTIKY «TpoenTeion OTL peydAn mocdtnto evépyelag Oo ekAvETAL, OV TO
dTopo omdoel. Agv VITAPYEL TEPALNTIKT amddEEN 0Tl 1| VAN dev givar en’ amepov dapeth. I[Ipopovac, 660
HIKPOTEPO VoL TO VAMKO cOUATION0 TOG0 peyarhtepn etvon 1 Suokora diaipeong tov. O kabopiotikds yi” oavtd
mopayovtog elval n evépyela mov Kabe opd 0’ amouteitan yio T daipeon o). Kopd and Tig yevikég antég
apyés dev pmopel «aueco» va gleyydel cav opbn 1 oyt e ko Ba wpémel vo eavtAnBody Oleg ot duvartég
TEPMTMCELS,

E&aptdtor onAadn n ainbelo Tov 66mV Agel Kavelg mive ot StapeTodTnTA TG VANG 0nd TO EVEPYELNKO TTEdIO
010 omoio Ppioketar n Vo e&étaon ovoia. [apakdtm, divovtal To evepyslokd Oplo KAT® OO T OToio. Tol
avaQEPOLEVO COUATIOW VOl GTOOEPH KOL OVTITPOCHOTEDOVY TO EAOYIOTOTATO OOLOIPETO KOLATIOL DANC.

XopoTioo Evepyewoxn meproyn

eV copatido™ Jmol™*
Mopto 10 émc 100 9,65-10° - 9,65-10°
Atopo 100 - 10° 9,65-10° - 9,65-10"
uprivac(p, n) 10° - 10° 9,65-10" - 9,65-10"
quarks > 10° >9,65-10"

O1 600 TeEheLTAIES EVEPYELOKEG TEPLOYEG ATOTEAOVV OVTIKEILEVO TNG PUTIKHS TV DYWHADY EVEPYEIDV.

T o0yKpion avagépetar OTL 1) evépyela yia T Sidomaon tov deopod H-H eivar 4,26-10° J mol™ ko tov C=C
8,37-10° J mol™. H evépyeto mov amonteiton yio Ty omopdkpouver GAmv Tov NAEKTPOVIoY omd 10 GTopo Tov
o&vydvov eivon mepimov 108 J mol™. H evépyeto mov amarteitar yior ) Sidomoon tov mopfva tov aldTov oTa
TPOTOVIOL KoL VETPOVLA TOV TOV amotehoby eivon mepimov 10™ J mol™. Ta mpotévia axépn dev éxovv Stacmacdei
mepopatikd. Aev pumopet kovelg va el pe Beforotnto 11 Bor dSnomacHel 10 TPOTOVIO AALG pmopEl e oryovpld
va TPoPAEyel 4Tt yio avt T o1domaocn B amortovvrol ToAD peyolvtepa mood evépyelag. To mpwtdvia, To
VETPOVIO, Kol T NAEKTPOVIO. Aéyovtal Oepeldon copatidln, OepeMddn pe v Evvolo 0Tl amoviovy o€ Kabe
Hopen VANG ot yn. Agv umopolue OpmG va mwovpe 6tL Og dacmdvTo, o10tt ToTe Bor dlatpéyovpe Tov dto
«kivovvo» pe tov Dalton, mov 6pile to dTopo ooV adldoTasTO. .



Awripeon g YAnG.

ZyeddV 0mo100MTOTE 0TEPED CAOWUN UTOpel ue TV Gheon va petatponel oe avaer] okovny (eopiva). H evépyeio
oL amoteiton YU avtd e€aptdror amd T okAnpdtnTa Tov LAKoV. To péyehog Tmv KOKK®OV TG 6KOVNG 0VTNG
TpocdiopileTal pe KooKiviepa kot sivar ™G tdéemg Tov 10 um (1pm =10"°m).

2TEPEQ COUATIOWN TOV ALOPOVVTOL GTOV AEPA 1) TO VEPO UTOPOVV VoL dlaympilovtal amd TV avTicTolyn PAacT Le
euyokévipnon kot ombnon. To uéyebog tovg sivar g tééng tov 2 um e JdpeTpo. Ymapyovv okoun
LKPOTEPO, GOUOTIO TOV CLOPOVVTAL GTOV 0EPO M| TO VEPO KOl OLEPYOVTOL KoL Ot TO Lo AETTA dmONTIKA
@OAo. Tétola atwpnpate KolobvTor KoALogwdn Kot o HEyedog Tav copatidiov avtdv givar mepimov 1 émg 100
nm (1 nm = 10 m). Av kaveig 0éAet va Staomeipet pio ovoio o copatidia poplakod peyédoug g ThEems Tmv
0,1 émg 10 nm dev €xet mapd va dtaAdoeL 1 vo eEaepmdagl TNV ovaia. 261dc0, 1 dtdAvon eivar pio cuvBetoTepn
dwadtkooio Kot TeEPAaPAvEL EKTOG 0O TO JOYMPIGLO TOV COUATIOMV Kol ovVTIOPAoT) LE TO SLOADTY.

H eaépmon eivar amlovotepn amd Gmoyn UNYOVIoUOV. Xe ouThyv évo oteped N vypd copo pe Bépuavon
LETATITTEL 0TV 0€PL0L KOTAGTACY], OTOL TO GTOLEIDMON COUOTIOW, HOPLOL 1) Y10 HEPIKEG TEPITTMOGELS LTOLLOL
(svyevn aépa), eivar pepovouéva modd mo «ehebbepa» kot KoTodappdvovy moAd peyaddtepo ympo, dyko. Kat
pdAota, 660 HKpoTEPT £lvon 1 mieon tov agpiov avtov, Tdco Aydtepa givar Ta pdpla Tov TEPIAAUPAVEL GTN
LovEada OYKov.

- N'vwpilgic oTl......
s \ pICEIG

‘Exouv Trel yia To dTopo

‘Eva a1m6 T TIPWTA ATOMIKA MOVTEAQ
(nMovTéAo Rutherford)

R. Feynman (BpaBeio NoptreA 1965)

Av cvvéfatve kKamoto BIPAKN KOTOGTPOON, OGTE VoL XaOel OAN 1) EMGTNHOVIKT YVAOGCT) KOl VO ATOUEIVEL LOVO Ll
TPOTOoT Yol Vo HETOPPacTel OTIC emEPYOUEVEG YEVIEG, TOlL OloTOTMoN 0o EUmEPIEiYE TIG TEPLGGOTEPES
mAnpoeopiec ue T AMydtepeg Aé€eig; IIiotedw mwg Ba Ntav n atopukn vwodeon (1 atopky TpaypaTKdTTO 1
onmg aAMmg OéleTe Vo TNV OVOUAGETE), TOG OAGL TO. TPAYLOTO OTOTEAOVUVTOL OO GTOWO, ONMAadr| wikpd
COUOTION TOV KIVOUVTOL AOAKOTO GTO YMPO Kot T0. 0moio EAKovTon dtav 1 HeTaED Tovg amdoTaoT Eivorl pkpn,
evod anmBovvtal, dtav tpooradolie va To Epovpe mOAD Kovtd 1o £va oto dAro. Orwg Ba deite, oe avty Vv
TPOTACY] KOl HOVO GLYKEVIPOVETOL TEPGOTIL TOGOTNTO TANPOPOPIOG OYETIKA LE TOV KOGLO, OPKEL Vo
EVEPYOTOGOVLE AYO TN GKEWYT KoL TN POVTOGIOL [LOG.

..o Gropa égovv aktiva 1 1 2.10° cm. To 10 cm ovopdletar Angstrom (mpoketton amhdg yuo v akdun
ovopa). ‘Etot, Aéue 611 ta dropa £xovv axtive 1 1 2 Angstrom. ‘Evog dtapopetikog tpdmog yio vo Bupdote to
péyebog eivar o €€ng: av éva pnho peyebuvlel otig dlactdoelg g I'mg, tote Taw dropd Tov Oa €xovv KaTd
TPOcEyyion 1o UEYEH0S Tov apyKoH PURAOV.



Kerner

Agv vrdpyel tétolo mpdypa, Eva nAekTpovio pe kabopiopévn Béon kot opun. [lpoodiopilelg tn pia, yovelg v
GAAN Ko OAo avTé cupPaivovy yopic KOATO, (...) Otav ta Tpdyuata yivovtol Tpoyuatikd Kpd, yivovtot Tpeld
(...). Zoi&te Lowwdv tdpa TN Ypohid cog, kot av 1 ypobid cag Exet to uéyebog Tov mupnva evOc aTOOV, TOTE TO
dropo givor peydio cav tov Kabedptkd vaod Tov Ayiov IHadvrov, kot av Tuyaivel va givol To GTopo Tov VIPoYo-
VOV, TOTE €YEl £va LOVadIKO NAEKTPOVIO, TOL TETAEL E0M KOl EKEL GOV TETAAOVIITGN GTOV (LOELO VOO, TN Lol GTOV
TPOVAO Kot TV AN kovtd oty Ayia Tpdamela (...). Kabe dropo sivar évag kabedpucdc vaodg (...). Eva nie-
KTpOVIo dg dlaypdeet pia Tpoyld, Omwg Evag mAoviTng. Motdlet [le meTaAovditon Tov NTAV £0M TPV Ao Lo
oTuypn, kepdiletl N yavet éva KPAvta evEPYELag Kot TNOGEL, KoL TN GTYUR TOL KBovTiko ToNnpatog Lotdlel pe
dV0 ETAAOVIES, i IOV glvan ekel Kot po Tov Towel va, etvon exel. 'Eva niextpdvio eivar cav didvpa, to kabéva
LOVOSIKO, Eva LoVadTKO didvLo.

P. Atkins (ka@BnynTg oTo TTavemioTApio TG OgPopdng)

Av «onk®oceTe» €va dTopo, Ho exkmAayeite amd o Papog Tov. Oa peivete avavdol, 6TaV SAMIGTOGETE OTL 1 V-
wap&N Tov gival GYESOV OVOTTAPKTT, GOV 1GTOG OPAYVNG. ZTNV TPOYLOTIKOTNTO £VO GTOLO, POLVOUEVIKA, €ivol
oYed0V Timote. MOvo €va vrepdvOpwma 0&0 kol dtomepactikd PAEUUO B0 UTOpovGE Vo OEL T HKPOCKOTIKN
KOVKI00. GTO KEVTIPO TOL 1GTOV- L0 KOVKISO 6TV 0Ttoia, Tapd To aoovto HEyedds g, mepriapfaveror oxeddv
oAOKANPN N nélo Tov atépov. Todtn N cVUTAYHG CALGL LIKPOGKOTIKY] KOVKIOO OTOTEAEL TOV TUPVOL TOL OTO-
Hov. Avtd oV oG EVOLOPEPEL Eval TL 01 TVPNVEG CLVIGTAVTIOL A0 OVO TVTOLS GTOLYEIWODV COUATIOIWOY, T
TPOTOVIO, KOL TO VETPOVLK, TOV cLVIEovVTaL Ioyvupd petaé&d toug (e€aipeon amotehel T0 VOPOYOVO, O TVPNVAG TOV
onoiov cuvicTtator oo Eve Hovo TPMTOVIO). Ot TVPTVEG EMPLUOVOLY, ETELDN TO TPOTOVIL KOL TO VETPOVIL TOVG
GUYKOAADVTOL VIO TNV EMIOPACT LG EWOIKNG SVVOLNG TTOL 0GKOVV TO €va 610 GAL0. Evavtio 6” avt) ) dbvapn
dpa M drmon PeTaéD TMV OUOVOL®V POPTIOV, YOPUKTNPIOTIKY TOV OETIKE POPTICUEVOV TPOTOVIOV TOV GUVO-
Bovvrtal pésa otov Tuprva. ‘Evag muprivog pumopel va emPiicel Lovo ov VITapYovV opKeTd VETPOVIL — NAEKTPIKGL
0VOETEPH. COUOTION - TOL GLYKPOTOVVTOL GTOOEPE LE TOL TPOTOVIK, GOV Vovayol EmCOVIEG MOV GE oL €V-
Opavotn oyedio Tov KALIWVILETOL 6~ £val TPIKLUICHEVO wkeov). 'EE® amd Tov Tupnva KOTOtKovY To NAEKTPOVIOL.
Ed® ocvvteleiton n ynuukn dpdon, kol €d® Ppiokovtor ot autieg TV S1opOp®V ORO0THTOV UETOED TV GTOLXEL-

V.

. Kov ka1 T. NMotrA (BpaBeio NoptreA Xnueiag 1998)

O Kov diatdnmoe pio véa Bewpio Yo T CUUTEPLPOPE TOV NAEKTPOVI®V, LEAETOVTOG TOGOH NAEKTPOVIO. KOT
péco 6po Ppiockovion o kdbe onpeio Tov ydpov. Edei&e 6t1 dev glvan amapaitnto va meptypdoovpe e eE100-
GELG TNV KIvnon TV NAEKTPOVI®V Kol £TG1, OTAOTOIOVTIOG TO TPpAypHaTe fondnoe toug peuvnTég vor KOWYouv mo-
AD SpOLO MG TOV TEMKO GTOYO TG SEPEVVNONG TS GVUTEPLPOPAS TV oTdpwV. O [TomA aglomoince T1g duvatod-
TNTEC TOV VIOAOYIOTIK®OV UNyovev, Kataptiloviag Eva mpdypappa mov fondd vo d1e1600G0VHE aKOUN TEPLO-
GOTEPO GTI GLUTEPLPOPH TOV OTELPOEALYIGTOV COUOTIOIOV TNG VANG.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

H Xnpeio etvon 1 emotiun g YANG Kot TOV HETOUOPPOGEDV TG,

To Aebvég Zootnpo Movadwv (S1) mepiéyet 7 Oepehddn peysbn pe Tig yapoktnpt-
OTIKEG TOVG LOVADES.

Méla givat To OGO TNG VANG TOL TEPLEXETOL GE EVOL ML

'Oykog eivat 0 ydpog mov KOTAAAUBAVEL EVOL GO

Q¢ mukvdto opileton To TAiko ™G palog Tpog Tov avtioToyo YKo oe otadepéc
ouvvOnkeg Tigong (Yo Ta aépiar) kat Oeppokpaciog.

ATopo £ival TO HIKPOTEPO COUATIONO EVOG GTOLXEIOV OV UTOPEL VOl TAPEL HEPOG GTO
CYNUOTIOUO YNUIKOV EVOGEWDV.

Mop1io eivor 10 pkpOTEPO KOUUATL piog KaBopiopéving ovsiog Tov umopei vo vap-
Y€l €ELeV0EPO Kot vau S1Tnpel TIG IIOTNTEG TOL CAOUATOS OO TO OTTOI0 TPOEPYETOL.
To vta givar ta gopticpéva dropa (povootopkd OvTa) 1 To. QOPTIGUEVE GL-
YKPOTAMATO ATOU®V (TOAVOUTOUIKGE, 1OVTQL).

Atopwcotmra ororyeiov ovopdletol o apBpog mov deiyvel amd TOG GToUe AToTE-

Agiton To popLo £vog GTotyEiov.

Atopukog apfudg (Z) sivar o aplfpdg Tmv TpOTOVIOV 6TOV TUPNHVE TOL ATOHOV

evag otoryeiov.

Molwog apbudg (A4) eivar o aplBpuds Tov TPOTOVIOV KOl TOV VETPOVIOV GTOV TTL-

prva evog aTdpov.

Iodtoma ovopdlovtot ta drope Tov £X0VV TOV 1610 ATOMKO AAAG SLPOPETIKS Lo

o apOpo.

H O\, avaroya pe T cvvOnkeg Beprokpaciog kot mieons, Ppioketal o€ TPES PL-

GIKEC KATOOTAGELS, TN OTEPEQ, TNV LYPY| KoL TV 0EPLAL.

[316tTeg elvar ToL XOPOKTNPLOTIKG YVOPIGHOTO TOV SPOPOY OLGIOV Kol OLoKpi-

VOVTOL GE PUGTKEG KO YMUUKES.

Davdépeva ovopdalovral ot HETABOAES TOV VEIGTAVTOL TO GOUOTO Kot StokpivovTal

GE QLGIKE KO YMUUKA.

‘O)o. To. copaTo TOL pog TEPPAAAoLY dlakpivoviol o€ Kabopég ovaieg Kot g piy-
pota. Ot kobapéc ovoieg 1 kabopiopéva codpata Staxpivovatl e ototyelo Kot yn-

HIKEG EVADOELS, KO T IYLLOITO SIOKPIVOVTOL GE OLLOYEVT] KOl ETEPOYEVT.

Ytoyeio ovopdletar 1 ovsio mov omotereitan amd Eva €160¢ atdpwv, dnrodn omd

dropo ov £xovv Tov 110 atopkd apldud.

Awdhopo gtvor to opoyevég piypo V0 1 TEPICGOTEPMV GLOTATIKMV. To dtdAvpa
amoteleitol and To ooty Kot T dtodvpévn oveia (umopei va givor meplocdTePES

and pio).

AwdvtdmTo givor 1 TEPEKTIKOTNTO £vOG Kopeopévoy dtodvpatos. Kopeopévo ei-
Vol T0 SIIAVPO TO 0010 TTEPLEYEL TN UEYIGTN TOGOTNTO TNG OLGIOG TOV UITOPEL Vo

StolvBel 6T0 GLYKEKPIUEVO SLOADTN Kot 6€ 6TadEPEG GUVOTKES.
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20. H sudwtoémro pog ovciog efaptdrar amd T ¢von tov Stadd, tn Oepuokpacio
ko Ty tigon (v aépio Stolvpévn ovoia).

AéEaig Khgowa

pélo

0YKOG

TUKVOTNTOL

dtopo

pépo

v

atopkdTTO
aTOUIKOG aplBpog
polkdg apbpog
160TOTOL

OTEPEN KOTAGTOON
VYPN KATAGTAON
aéplo KOTAoTOoN
PUOIKEG 1010TNTES

ANLKEG 1010TNTEG

BAZIKEZ ENNOIEX
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PLGIKO PUVOEVO
ANUKS POVOUEVO
kaBapn ovcia
OUOYEVEG HiyLLOL
£TEPOYEVES PiypaL
ototyeio

XNk évoon
StéAvpo

StaAvng

Stelopévn ovoia

TEPLEKTIKOTNTOL SLOUAVLOTOG

StlvtdTo
KOpESUEVO dtbAvpLaL
gudtgdlutn ovoia

dvodidAvTn ovoia




Epotmioeig — Aokfoeig - llpopipata

Epoticeic Eravainyng

© N oo A

10.

11

12.

13.

14.

15.

16.

17.

18.

No ovopdoete to foctkd Oepelimdn peyédn mov evdlapépovv ™ Xnueio.
No dmoete T1¢ povadeg oto cvotnua Sl yio ta TopaKdTe peyén: o) un-
Kog, B) oykog, v) nala, 8) xpdvog, €) mokvotra, ot) evépyewa, §) Oeppo-
Kkpaoia, 1) epPadov empaveiog.

No opicete ka1 va cvpPoricete o OepeMddn voatopkd copaTidl, o-
vaeépovtog 0Tt Yvopilete oxeTkd e TO MAEKTPIKO QopTio kot T nala
TOUG .

a) TTodg cvpPorileton Eva dropo;
B) Mg opiletor 0 aTopkdg aptBpog £vog ototyeiov Kot g 0 palikog o-
pOUdS EVOG aTOLOD;

[Towa otoyeion AEyovtan LovoaTopKd; AVaQEPETE LEPIKA OO AVTA.
ITowx eivor T ovopaTa Kot To GOUPOAS TV S10TOLKOV GTOLYEIWDV;
, Y , 14
Tvinpogopieg pag divel o copPoro g C;
e T1 010PEPEL TO LOPLO EVAC GTOLYEIOV OO TO HOPLO HLOG YNUKNG EVOOTG;

[Tow gtvor 1 cOUTEPLPOPE TOV COUATOV OTIS TPELS PUOIKES KATOGTACELS
Kot TG e€nyeitan,

[Mwg ovopdlovtot ot HETAPOAEG TS PLOIKNG KOTAGTACNG TOV COUATOV KOl
ot avtioTolyeg OepokpaGies GTIG OTOTES TPOLY LOTOTOLOVVTOL,

[o¢ opilovTotl T PUGIKA KOt TMG TO YNUKG QOIVOUEVT,; ZE TL SL0PEPOLV;

. No ddoete éva TopAdEy Lo OLOYEVODS LIYLOTOG KOl €V, TOPASELY L0 ETE-

pOYEVOLG UiYHOTOG,

No dooete and 600 mopadetypoTo 6TorElOV Kot yNUKOV evocemy. 1o
SapEpovy Ta oToLYEIDL OO TIC YNUIKES EVIGELS;

No ddoeTe ToL OVOLATO TOV CTOEIDMV TOV TOPIGTAVOVTOL OO TOL YT LUKEL
oopPora: Li, K, Cl, P, N, S, Ba, Br, Fe, Al, U, Mg, Si.

No dmwoete To ynukd oopuPola TV otoryeioy : vatplo, povPidio, epOopo,
o&vydvo, vopoyoVo, aGPECTIO, HayYaVIo, AL, avOpakag, HOALPIOG.

Tt ovopdletot dtdAvpa Kot TG OvopAalovTol To. cLGTOTIKG Tov; Na ava-
QEPETE £VO, TOPASELY L0 VYPOV KO EVOL TAPADELY IO 0EPLOV STHADOTOC.

Tt evvoolpe dtav Aépe OTt £va SidAvpa givar:
a. apard, P. mokvo.

Tt ovopdletor dtaAdtg; No avaeépete peptkods vypovg dtadvteg. [lotog
glvar o cuvnBéoTepOg omd oV TOVC;

Ao T kol TOG e&apTdTol 1 S10ALTOTNTO LIOG OTEPENG KO LLOG 0EPLOG OV-
clog 610 vepo;
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Acxnoeig - Mlpofapata

Mezpijoeis - Movades - I'vopiocuara tns 'Ying

19. [Motec povadeg xpnoomotovy cuVRBOS Ot YMULKOT Yl TNV TUKVOTNTO TMV:

o) 61EPE0D, B) LYPOD Kat v) aepiov cdpatog; Na eEnynoete T Slopopd.

20. No GUUTANPDOGCETE TIG TOPUKATO TPOTAGELS:

21

22

23

24

25

o. H palo evog codpatog etvat....ovvveenenne,
B. O 6YKOG EVOG COUATOC EIVOL. .. vvvveneannnns
v. H mokvémta evég odpatog givat... ............

No CUUTANPAOCETE TIG TAPAKAT® TPOTAGELS:

o. H péla evédc copoatog vmoloyiletar mepapatikd pe  Pondeio
TOV...civeee

B. O &ykog evog vypov vmoloyiletar mepopatikd pe T Pondela

Awbétete Luyd axpiPeiog, oyKoUETpKO KOAVOPO, VEPO, VTTOOEKAUETPO Ko
éva pkpd kOPo kabapod o1dnpov. Na meptyplyete d0V0 TPOTOVE LE TOVG
0moilovg UTOPEITE VO, VTTOAOYIGETE TOV OYKO TOV GOEPEVIOL KOPOL KoL K-
Tomy TV TUKVOTNTA ToL. [1o10g 0md Tovg dVo TPOTOVG TIGTEVETE OTL £ivar
o aKPIBNG Y10 TOVG VIOAOYIGHOVS GO,

Av 1 TUKVOTITA £VOG GhRaTOG ekepdletal oto Sl oe g/em?® pe T mpénet va
noAamAaoLaoTe 1) T ovth, dote va petotpomnei og kg/m?;

No dteAé€ete ) oo amdvinon:

IMo va petpriioovpe Tov dyKo Hog TOAD HKPHG TOGATNTOS EVOS VYPOL o
YPNOULOTO|COVLE!

a. niextpovikd Luyd

B. pappaxevtikd Luyd

Y. TUKVOLETPO

. GLPOVIO

€. Totnpt {Ecemg

OT. OYKOUETPIKO KOALVOPO.

[owa 6pyava Ba xp1GYLOTOOVGATE Y10, VO LLETPT|OETE:

0. TO UAKOG pag pafdov

B. ™ nala pag mosotntog Lhyapng

Y. TOV OYKO TOV TEPLEYOUEVOL EVOG KOVTIOD OVONVKTIKOV
5. 10 ypdvo ooV omoio Evag dpopéag drovoet 200 m

€. TNV TEON G~ €V EAOCTIKO OVTOKIVITOV.

BAZIKEZ ENNOIEZ: AXKHZEIZ 29




26. Tt £idovg mooomTa (Y100 TOPESEY O, PHKOG, TVKVOTTA K.AT.), Seiyvouy
01 70 KOT® UETPNOELS;

o.8ns €. 500 K
B. 3,4 kg/L ot. 3mm°
y.4,2nm ¢.27°C
8. 412 km? n. 410 mg

27 . No avtiototgioete o GOPBOAN [LE TOVG GMOGTONG APIORODS Katt LOVEIES:

a. 1.5 mol
B.T 2.7,8 g/lcm?
y.n 3.298K

5. m 4.2m

eV 5.4L

oT. p 6. 10 kg

28. Evo vypo Bpébnke pe ) Pordetar Tov {uyod OTt xet pala 22 g Kot pe T
BonBeto oykopetpikod KuAivdpov o1t éxel 6yko 20 mL. H mokvdttd tov
VYpOL gival:

a. 4,4 g/mL

B.1,1g/mL

y. 2 g/mL
AwohéEte TN owoTH amdvinon divovtag Kamolo eERynon.

29. To dropo tov vEpoydVoL Exet aktiva fon pe 0,12 Nm. Yrobétovtag OTt £yet
oQupIKd oY, 0 Oykog Tov oe M givau:
. 8,0-10"
B.4,5-10%
y.7,2-10%
8.02m’

30. TToteg amd T1g o KAT® TPOTAGELS givan cmoTég (X) kot moteg givot AavOa-
opéveg(A);
a.to 1 g éyet6yko 1 mL
B. 7o 1 nm givon 10 A
v. 1 pérpnon g pnalog yivetat e v mpoyoida
3. 70 1 cm?® odnpov &yet idia pala pe 1 cm?® opythiov
€. 1 mukvoTTA TOL 0&VYOVOL eEapTdTaL Ad TN BEPLOKPUTIaL.

31. Mw ogaipa omd alovpivio £xel pélo M kot 6yko V Kot 6T0 E6OTEPIKS NG
pio kotkdnta oykov V'. H mokvotnta tov alovpiviov divetar amd ) oyé-
on:

m m

m
N . :m'vy . = y 6. =
v B.p L VYT P=y v

o p=

* 32. Av 1 TUKVOTITA TOL OTHOGOUIPIKOD G€po. o€ GLVABN TiEoT Kol 6TOVG
25 °C givan 1,19 g/dm®, mdoo Luyilet o aépag mov yepilet éva dopdtio -
othocmv 8,5m, 13,5 m ka1 2,8 m;
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* 33.

34.

* 35.

* 36.

O vdpapyvpog &xel mokvotnta p = 13,594 g/mL otoug 25 °C. ‘Evog kvlv-
dpucog cwinvag dropétpov 8,00 mm yepiler pe Hg péypig vwoug 78,3 cm.
IMowx givor 1 pao tov VéPaPYLPOL 610 cCOAVA 6TN BEpproKpacio avTN;

To «Oplo eMPVAAKNG» Yo TNV TEPLEKTIKOTNTO TOV 0pa. TG ABvag ce
d1o&eidio tov aldTov cvpewva pe Tig avokowmoelg tov TTEPITA sivon
200 pg/cm®. Na ekgpdoete v meplektikoT e outh o g/m?, g/dm®,
mg/dm?® (1} ppm) ko glem®,

Ot avaykeg og vepd TV KaTolKOV TOv Agkavomediov tng ATTIKNAG gival
nepimov 300 ekatoppdpre M® etnoing (365 Muépec). Av ot K4TOKOL TOV
Aekavomnediov eivar 4 - 10°, méoa L vepod avTiotorolbv avé KGToko Mpe-

pnoing;

H péon axtiva g yng sivar 6.340 km ot 1 péla e eivan 6,59 - 10% 16-
vot. [Towa givar 1 péon TokvoTNTA TNG;

Aouixa couatioia vins (Aroua - Mopia - Iovra)
Aoun Atouov
Atouixos ap1Buos - Malikog apiBuog - Ieotona

37.

38.

39.

40.

Me dedopévo 4Tl 10 YAdplo Bpicketar otn @OON UE T HOPON WiyUaTOg

1OV 800 160TONMV f? Cl ko f; Cl, evé to v3poydvo pe ™ popen TpLdv

wotémwv TH, 2H, 3H, va g€etdoete mooo, €idn popiov H,, moéca £idn
popiev Cl, kot ndoa €ion popicv HCI vrdpyovv.

Eivor cwotd va modpe 0Tt Sopkég Hovadeg OAMV TV YNUIKOV EVOGEDV
glvar ta popa 1 Gyt Ko yoti;

No GUUTANPOCETE TIG TPOTACELS:

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

B. Mépro ivat.........

v. L6v givan...........

0. ATopkdg aplBudg evog. . .......

€. Malikdc apBudg evog............

ot. lodtoma ovopdlovtat Ta GTopd To OTOd. . ...

To pkpdtepo copatido VANg mov pmopel va vapyel o€ eAevBepn KaTd-
OTOOT Kot Vo, Slotnpel TG WIOTNTEG TG 0VGIaG TNV omoia aviKel sivat:

. TO GTOHO

B. To popto

Y. 10 10V

. T0 NAeKTPOVIO

€. TO TPMOTOVIO

BAZIKEXZ ENNOIEX: AXKHZEIX 31

Vu=T-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® 1y
6,16 ton/m®



41. Na ovvdvéoete TOVG OPOLOVG E TOL OVTIGTOLYO YPALLLOTOL:

Xnuuo otoryeio Atopkomro

1. vdpoyoévo a.l

2.M\0 B.2

3. 6lov v.3

4. 0TpoG Lo pov 0.4

5. poc@dpog €. TEPLOCOTEPO MO i
6. Belo

7. YAdpro

42. No yapakmpioete pe T TIC TAPAKATO TPOTACELS AV EVOL 6MGTES Kat pe A
av givatl AavOoouéveg:
a. H atopukdnta tov CO, givar 3.

B. H atopukdtta tov i’? C sivon 17.

v. H atopikotta tov P givar 4.

8. H atopkdémto tov O givon 8.

T ekppalet o apOpog mov divetat oto TéA0G KAOe AavOacuévng Tpdtaong;

43. To aviév Tov yhopiov mepiéyst 18 nhektpévia kon 20 verpovia. O palikog
TOV opBpdg Ba givar:
.20 B.37 ¢.38 6.35

44, No. swékete ) owoth andvinon oty ékepacn: «H tavtdtnTa evog ato-
pov glvat...»
o. 0 pofkds Tov optipdg
B. 0 apBpog TV veTpovimv Tov Tupnva
v. 0 aplOUOG TV NAEKTPOVI®MV OV £XEL
. 0 atopukds aptOpog
€. 1 ATOUIKOTNTA TOV.

45

No dtoAé€ete ) 6®OTH 0md TIG TOPAKATO TPOTACELS: «O aToUKOg aptd-
poc exppdlet...»

0. TO NAEKTPIKO POPTIO TOV TLPH VL

B. Tov ap1Bud TV vetpovimv tov Tupniva

v. TOV aplOpd TV NAEKTPOVI®V EVOG LLOVOOTOUIKOD 10VTOG

5. ToV 0plOUd TOV TPOTOVI®V GTOV TVPHVA KAOE aTdOV EVOG GTOLYEIOV

€. TOV aplipd TMV VOUKAEOVI®MV GTOV TUPT VA EVOS ATOLLOV.

46

‘Eva povootopikd 16v pe Betikd goptio +2 mpokdmtel amd Evo GTopo O-
TOV...

o. omoPAaiAEL VO NAEKTPOVIQ

B. mpocAafet dvo niekTpoVIa

v. TpocAafel dHo TpmTOHVINL

. amofdArel 50 veTpovia

€. TPoGAGPet dV0 veTpovia.

47. Téoa TPOTOHVIL, VETPOVIO, KOt NAEKTPOVIL TEPIEYEL KaBEVa amd To ETOUEVA
dropo
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* 48.

27 14, 235, 56 207
13AlL 7'N, g°U, 5Fe, g'Pb

[Téca mpwTdvia, veTpovia Kol NAEKTPOVIA TEPIEYEL KaBEVa amd Ta ETOUEVL
ovo:

27 A3+ 39+ 35p,1—- 32c2—
AAR Bk Bel-, 2

» 17
49. 0 palikoc apOpog otoryeion X sivar 39. Av divetan 611 0 aptOpdC TV ve-
TpOViwV 6ToV TupNva ToL givarl peyohhtepog Kotd Eva omd tov apliud twv
TpOTOVi®V, va Bpeite ToV atopikd optdpd Tov crotyeiov.
50. To povpidio (Rb) &xer atopkd apdpéd 37. Na Ppeite tov palikd aptdpd
€Kelvov TOV 160TOTOL TOV PoVPLSioV, GTOV TVPT VO TOV OTOIOL TEPLEYOVTOL
9 vetpovia mEPLoGOTEPQ AT TO TPMTOVIAL.
51.0 TopaKdTo mivakag divel Tovg aplBovg niekTpoviev, TpOToviny Kot
vetpoviov o€ dtopa 1 Wvta evog aptfpod ototyeiov. No omovtioete ot
a. [Tow amd ta Tapakdto sivor ovdétepa;
B. oo gival popTicuévo BeTikd;
v. [Tota glval popTicuéva apvnTikd,
Atopo 1 v A B r A E Z
ApBudc e 5 10 28 36 5 9
Ap1Buoc p 5 7 30 35 5 9
ApBpdcn 5 7 36 46 6 10
52. Na svpminpdoete Tov mapokdto Tivaka:
XTouyeio Xvpuporo VA A e p n
Kéo 19 39
Ihd10 127 53
Ydpépyvpog 80 122
Biopovbio 209 83
I6v acPeotiov 40 18
I6v yAwpiov 37 18
Néo 10 20
* 53. Xpnowonowdvrog tov mivoxa 1.4 (oeh. 14) yuo ) pélo Tov TpmToviov Kot

54.

Sexopevor 6t Sidpetpde Tov eivar 1 - 107 m, va vroloyicete Ty TukvO-
mra evéc mpotoviov oe glem?®,

To devtéplo Ko To TPiTIo €ivorl Tar OVOLHOTO TOL dOONKOV GTO IGOTOTO TOV
VOPOYOVOL TOV €YOLV OVTIOTOTYMOG £vol Kol VO VETPOVIOL GTOV TLPNVA
TOLC.

a. No yphyete 10 mApeg yNuKod cOUPOAO Yoo TO SELTEPLO KOl TO
Tpitio.
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B. No mepryphyete TG OLOWOTNTEG Kot TIC dopopes HeTaly evog atdpov
devTEPIOL KOt EVOG ATOLOV TPLTIOV.

Karaoctaoeis ™y 'Ying
Iootntes s 'Yinyg
Dooixa kou Xnquikd Parvoueva

55. Na avagépete éva puotkd Kkat Eva yNUIKO QOIVOLEVO TOVL TapoTpPHcaTE
KOTA TN S1OPOT GOG OO TO OTITL 6TO GYOAEl0 Kot va eENyNnoeTe YTt To
Qovopevo avtd glvar GUGKO 1 YNUKO.

56. Katd v mpaypotonoinon opiopévey yuKGy Qoivopévey EAaTTOVETAL T

EGMTEPIKN EVEPYELX TOV GUGTNIOTOG GTO OO0 EKONADVETOL QVTO, LLE OTTO-

téheopa va erevBepdvetar evépyeta. No meptypdyete 600 TePIMTOCELS TE-
TOL®V QOLVOUEVOV KOTO TIG OTT01EC YIVETAL EKUETAAAELGT) TNG EVEPYELNG V-

g

57. Na ddoete and pia pvowy B10TTa, 7). PUOIKY KATAGTACT, OT|UEio TH-
&ng, mukvotTTa, NAEKTPIKT ay@ydTNTa, Yo KaBepio amd Tig TopaKaT®
0LGiEG:

a. vepo, B. Layapn, y. vOPAPYLPOG, O. YAAKAG, €. 0ELYOVO,
oT. YA®PLOLYO vaTp1o, . Xpucog.

58

Tt petafdAietot Kot TNV TPy LATOTOINGT) KAOE YNLUKOD POIVOUEVOD;

59

No yopoktnpicete T0 TOPOKAT® QOVOUEVO ©OG QUOKO M YMUKE:
o. 1 Kovon Tov GavOpoka

B. T0 camopa gvog uniov

Y. TO GTEYVOUA TNG UTOYIHG AOY® EATIIONG TOL SLOAVTY

3. n e€aépwon tov vepol

€. M avtidpaon peta&d tov %52 C kot tov 186 O =mpog oynuotioud CO,,

60. Iow a6 ta TOPOKATO eovopeva ival ynuko;
. 1 01GAVGT TOV OAOTIOD GTO VEPO
B. n e€dton Tov owvorvedLOTOG
v. 1 €qyvmon Tov 1wdiov
d. o Eiviopa oTo yaAa.

61. Koté v mpaypotonoinon kdbe @uotkod @avopévov petaBdiletal
o. 1 6VCTOOT| TOV GOUATMV TOV GUUUETEXOVY G OVTH
B. n ovvolikn palae Tov GVGTHLOTOG
y. pio TOLAGYIGTOV 0o TIC LOPPEG EVEPYELIS TOV GLGTILLOTOG
3. 0L 1010TNTEC TOV COUATMY TOV PETEXOVLY G 0LTO.
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62. Na Bpeite ™ cwoth amdvinon:
Ortav 1o owonvevpo, (C,HsOH) e€atpileton,
. SNULOVPYOVVTOL VEQ LOPLOL
B. dtuomdvTon To dTope ToL 0EVYOVOL
Y. T HOPLOL TTOPALUEVOVV OUETAPANTOL
d. TOL LOPLOL KIVOUVTOL AYOTEPO OO TPLV
€. TO HOPLO JOGTATOL GTO GUGTUTIK( TOV.

63. Na Bpeite ™ cwot andvinon:
Ta pdpa Tov vepov KvohvTol T Yp1yopo:
. 0T 6TEPEQ KaTdotaot (méyoq)
B. otnv aépla katdotacn (vopotpoi)
y. 6TV VYPN KOTAoTOOoN
d. 10 1010 6” OAEG TIC KATAGTAGELG.

64. Na petotpéyete Tic mo kétw Beppokpacics o K.
a. 113 °C, to onpeio éng tov OBeiov
B. 37 °C, n kavovikr Ogpprokpacio Tov GOUETOC TOL avOpm®TOV
v. 357 °C, 10 onueio Bpaciov Tov vdpapyvpov

65. Na petotpéyete Tic mo kGt Beppokpacics oe Badpove Keroiov:
a. 77 K, 1o onueio fpacion tov vypov aldtov
B. 4,2 K, to onueio Ppaciov Tov vypov nAiov
v. 601 K, 10 onueio tENg tov poAdpoov

66. StV mopeio g TPOSTAOELNS Y10l TO YAPUKTNPIOUO MUC 0VGIOC, Evag XN-

LKOG KAVEL TIC 0KOAOVOEG TOpOTNPNCELS:

e H ovcia eivar £va apyvpOAELKO YLOMGSTEPO HETAALO.

e Trketat otovg 649 °C kot Bpalel oTovg 1105 °C.

e H mokvétd g otovg 20 °C givar 1,738 glem®,

e H ovcia kailyetor otov aépa mapdyoviog Eva £VIovo AoTpo GpG.

o AvVTIOpa e To YAdp1o divovtag Eva 60pavoTo AoTpo oTEPED.

e H ovcia umopet va dtapepiodel e moAd Aemtd @OALOL.

e Eivol Kahdg aymydg Tov nAEKTPIGHOD.

e [low amd to 7o TAVE YOPOKTNPIOTIKE £IVOl QUOIKEG KO TTO0L Y1 UKEG
010N TEG;

67. Na dwpdoste ™V axdrovdn mepypagh Tov ototrxeiov Ppopiov (Bry) kot
deiéte moleg Eval PUOTKES KOl TTOLEG YNIKES 1010TITEG.
e To Bpopo glvar éva KaotavEpvOpo vypI.
e Bpalet otovg 58,9 °C ko mlet otovg — 7,2 °C.
e H moxvdtta tov vypod otovg 20°C givon 3,12 g/mL.
e To vypod BpdLuo gvora SaPpdvet To LETOAAA.
°  AVTIOpA ToyVTOTO LE TO apYido divovtag Bpoptodyo apyiiio.

68. Na supminphoete coOTE TV TEAELTALN GTAAT TOV VoK.
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OYXIA c.7./°C c.p./°C Dok KatdoToon
otovg 25 °C

AocBéotio 850 1487
IMupito 1410 2970
Yevdapyvpog 420 907
Nepd 0 100
Bevloio 5,5 80,1
O&wd 0&D 16,6 118
Bpouio -7,2 58,9

Taéwounon s 'Ying
Aradvpaza - ArgivtoTyTa

69

70.

71.

72.

. No dtohé€ete T owot amdvrnon:
To aAatovepo givar piypa, oot
a. £xet pala ion pe to dBpoiopa TV pal®OV TOV GLGTATIKMV TOV
B. pmopet va Sty wp1oTel 6To GLGTUTIKA TOL HE EEATLION TOV VEPOL
Y. €YEL TUKVOTNTO LEYOAVTEPT] TOV VEPOD
d. Bploketar 6€ vVYPY PLGIKY KATAGTOGT, OTWS TO VEPD.

Ye moteg amd TIG TOPAKAT® TEPpUTOOEL; Ot Oo oynuaticbei piypa;
o. Kot TV Tpocinkn {dyapng oto vepo

B. KoTd TV TpocHNKn vepod 6€ AGSL

Y. KoTd TNV avapeEn (eotov pe kpvo vepd

. Kotd TO EMPAVEINKO GKOVPLOGLLE TOV GO POV

€. Katd T vobeia g Peviivng e vepd.

[Tow amd T1g TOPAKAT® 101OTNTEG TOL OVOPEPOVTOL GTO OLOYEVH HiypHoTo
dev oyvet,

a. 'Exovv petafint) mokvomnta, mov e&optdtot amd Ty avaloyio pe v
oTol0L VoY TNKOY TO. GLGTOTIKA TOVG.

B.’Exovv {010 mukvétnTo 6g 6Aa T onueio g palog Tovg.

v. H mokvédmtd toug 1covtot pe 10 ABpoIGHa TV TUKVOTHTOV TOV GUGTO-
TIK®V TOVC.

No ypbwyete moleg amd TG TOPUKAT® 1010TNTEG OVOPEPOVTOL OTA UIYLOTOL
KOl TTOLEG OTIC YNUIKES EVOGELS:

a. 'Exyovv kaBopiopévn cvctaon.

B. Alatnpodv Tig 1010TNTES TOV GLGTATIKMY TOVG.

v. Mmopet va amotelodvTot and TOAES PACELS.

8. Mmopolhv va dloywplotovv o€ OMAOVOTEPO CAOUOTO HE QUOIKES HeBO-
dovuc.
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73.

74.

75.

76.

77.

78.

79.

No ovortiEete Tpelg TOVAAYIOTOV SLoPOPEG PETOED LIYHATOV KOl YNUIKOV
EVOCEMV.

No GUUTANPOCETE TIG TOPAKAT® TPOTACGELS:
a. KaBapn ovoia givat.............

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

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

5. Etepoyevéc piypa etvat...coevneenen..

€. ZTo1yelo vl vvvneennn,

oT. XNk £voon evot...............

No KaTaTaEETE TO TOPAKATO VMK GO GTOLYEL, YNUIKES EVOOELS Kot piy-

poTo
a.vepd, P. oidnpog, v. pmipa, 3. Layopm, €. Kpaoi,
oT. atodAl, C. Ogio, M. yéAa, 0. aépag, L. Beukd 0.

Me tov 6po kabapn ovcia, EVVOOULLE:

a. &vo ynuko otoygio,

B. plo ymun évoon,

v. K00e opoyevéc KOPUATL VANG mov €yl pio kobopiopévn, otabepn ov-
OTOOT KOl £Va OPAKTNPLOTIKO KOl OTOKAEIGTIKO GOVOAD YNUIKOV KoL Q-
OIKOV 1010THT®V,

d. KGBe opyavikn Evaon,

Noa doAéEete T 6OOTN AmdvInon.

O atpoo@apikdg aépag etvat:

a. €vo piypa

B. éva opoyevég piypa

Y. éval S1dAL L

3. éva St o&vydvou e alwto
€. OAOL TO TOPOATAVE®

No daAééete T 6O amdvInon.

No CUUTANPAOCETE TIG TAPAKAT® TPOTAGELS:
o. AtAvtodTnTa Peg oVGTIoG OVOUAZETOL. .. veueeeeeeeene e
B. H dtodvtdtnra pog ovsiog e&aptdror amo:

No CUUTANPADCETE TIG O KATW TPOTACELS:

a. Ardhopo Cayopng 10% WIW onuoivel 0Tt vvuveeen. ...

B. Avidvpa 1wdovyov kaAiov 4% WiV onuaivel Ott..............

v. Kpaoi 11° (Babudv) onuaivetl Ott................

3. O aépag mepiéyel 20% kot’ dyxo (VIV) 0&uydvo onuaivet OTt.............
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80.

81.

82.

83.

84.

85.

« 86.

Awbétovue kopeopévo dddvpa CO, (S10&eidlo tov dvOpaxa) Bepuokpa-
olag 2 °C. Av Bepudvoope 10 ddhvpa avtd otovg 12 °C va e&etdoerte:
o. ov Oa petafAnOei n TeplekTKOTNTO TOL SLOAVUATOG KOt LLE TOO TPOTO,
B. av 1o dtdAvpa tov 12 °C Ba gival kopeopévo 1 aKOPESTO.

No dtoAé€ete o0 0o TIG TOPAKAT® TPOTACELS EIVOL CWOTN:

H dodvtdtnro tov AgCI oto vepd givan évar péyebog mov exppdlet

o. TNV EAGYIOTN TOGOTNTO TOL VEPOL OV Umopsl Vo SoAdoel oplopévn
nocdtnto AgCI

B. t néla oe g Tov AgCI ov mepiéyovran og 100 mL draAdpotog

v. ™MV eAdyiom moodtnta AgCIl mov propei va Sradvbei og opiopévn mo-
oOTNTA VEPOL

3. ) péyrot mosotnta tov AgCl Tov pumopei va dradvbel og oprouévn mo-
cOTNTO VEPOD.

e 180 g dwAvpotog vdpotediov tov varpiov mepiéyovrar 9 g kabapov
vdpoéeidiov Tov vatpiov. Na Bpeite Tnv % WIW mepiektikdtnTo Tov S1aid-
LLOLTOG.

e 400 mL Swddpatog vépoyAmpiov (Vpoyrmpikd 0&H) mepiEyovtar dia-
Avpéva 12 g vdpoyrmpiov. No Bpeite tnv % WV mepiektikdtnto Tov dio-
AOpOTOC.

IToca g kaBapov Besukod o&éog mepiéyovral oe 200 g daAdpaTog Beukon
o&éocg meprextikotnTag 4% wWiw;

IToca g kabapod vitpikod o&éog mepiéyovian og 400 mL Swdvpatog virpr-
KoV o&og meprekTikOTNTaG 6% WIV;

Aivetar kopeopévo didAvpa oveiog X otovg 40 °C mov éxet pala 140 g. To
dudopa avtd yoyeton otoug 30 °C. And 1o didAvpa ovtd o amofAnbovy :
a. 15 g ovoiag
B. 5 g ovoiag
Y. KaB6A0VL ovaia
8. 6AN 1 mepieyOEVT TOGOTITCL.
Tt ovumepaivete yia ) eOom g dtahvpévng ovoiag; No ddoete eEnynoeig
pe T Ponfeta TG TAPAKAT® YPOPIKNG TAPAGTUONG.
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ApactnprotTto
To ppm kot 1 «kowv1} LoyiKn»

Ot GLYKEVTIPDGELS TOV PLTOVIOV OTNV 0POAOYid TV TEPPAALOVTOAIYOV €K-
epatovtal cvvMbog oe «puépn oto ekatoppdpo», parts per million, ppm. Etot,
N ovykévipmon 1 ppm eovepdvel v mapovsio 1 «puépove» Tov pvrovth og 1
000 000 «pépn» Tov pécov. Ta pépn umopei va ivar pépn Papovg m.y. g 1 pHépN
oykov. 'Etot, my. avapépetar 6t 0,2 ppm SO, otov aépa avédvet tn Bvnoyod-
mra TV avipodnwov, 1 ppm eavoéing oto vepd 10 KaboTd ToEIKO 68 KAmolo
€10M yapidv KA.

KaAd Oa givor va éyet kaveig Kamoleg avaAoyieg 6To poadd Tov yuo To PPM Kot
TIG AvaAOYieg aVTEG LITOPEL VO TIC EXEL, OV TO LETAPEPEL O GALD TTLO KON UEPIVA

peyEnm.

Z1ov mapaKdTo Tivoka oog {nteital va Ppeite pe L avtiotolyel To ppm oe:

Xpoévog : 1 second OF ...... NUEPES

Xpnipo: 1 dpayun GE....... Spaypég

Amnoctaocn: lcm OE ...t pétpa

Tpooi: 1 xovtaiid ardt (6 Q) GE .uvun. Kg caAdta

Aydveg: 1 ehevBepn Porn oto basket  os ....... ayoveg (LEcog
opog 150 movtor)

Emeévera: 1m? GE ...... GTPEULLOTOL

‘Oyxog: 1 Xirpo metpéharo OE...... Bopéiia meTpélaro

Av TolomAacidoete To amoTeAESHOTA Gag entl il TdTE Ba £xeTe Ko TNV
gidva Tov PEPOLG aTo dioekaToppdpro, ppb.
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ATLaVvTHGEIS GTIS OGKNGEIS TOLLATANG EMIAOYIGS KAl

ocwoTov Labovg

23.
24,

27

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

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

48.

49.
50.
51.

1000
d

((1-4), (B'3)! (Y'l)’ (6'6)1 (8'
5), (o1-2)

p

Y

aA, BZ, 7IA, OA, €2
d

oyt

p

(1-p), (2-a), (3-y), (4-0),
(5-9), (6-€), (7-p)

aA, B:A, v:E 8A

B
8

d

[0

Al: 13,14,13
N: 7,7,7

U: 92,143,92
Fe: 26, 30, 26
Pb: 82, 125, 82

A" 13,14, 10
K*: 19, 20, 18
Cl: 17,18, 18
S%: 16, 16, 18

19
83

ovdétepa: A E, Z
Oetikd: I'
apvntikd: B, A

54.

59.

60.
61.
62.
63.
64.
65.

66.

67.
68.

69.
70.
71.
72.

75.

76.

77.
81.

86

. B, oteped

Agvtépro: 2 H
Tpitwo: 31H
Xnuika: a, B, €
dvowd: vy, o

)

Y

Y

p

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

o -196°C, p: -268,8°C, y
328°C

Katd oepd: O, O, O, X, X
D, 0

katd oepd: O, O, O, X, X

Ta tpio TpoTO 6TEPER KONt
TO. TEGOEPO, EMOUEVA EIvO
vypa

B
Y
Y

GE YMHUIKT EVOOT): O
o€ piypo: B, vy, 6

otoyeia: B, C
MUK €voon: a, O, 1
piypo: v, €, ot, m, 0

Y

€

d
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IHEPIOAIKOX ITINAKAX
- AEXMOI

Ol ZTOXOI

2710 TEAOG QUTAG TNG BIBAKTIKAG EVOTNTOG Ba TTPETTEI VO UTTOPEIG:

»  Na epiypd@eig éva povTéAo (TTPOTUTTO) yia TO ATOMO.

» Na g€ioTopeig TNV €6EAIEN KABWG Kal TNV avdykn Tagivounong Twv OTOIXEI-
WV OTOV TTEPIOBIKO TTIVAKA.

» Na 1eplypdeeig 1o olyxpovo TTepIodikd Tivaka. Na opilelg T gival opdda
Kal TI TTepiodog Kal va atrapiBueig autég. Na avagépeig rapadeiyyara oTol-
Xeiwv, evroTriovTag Tn BN Toug aTOV TTEPIODIKO TTiVAKAL.

»  Na avayvwpileig Tnv apxr Tou douegital To oUyXpovo TTEPIOdIKO TTivaka Kal
va Tn ouvoEelg he TN AOYIK TNG NAEKTpovIakAg ddunong Twv atépwy. Kar’
ETTEKTACN VO GUVOEEIG TN XNMIKH CUUTTEPIPOPA €vOG OToIXEIOU UE Tn Béan
TOU OTOIXEIOU OTOV TTEPIODBIKO TTiVAKA.

» Na opiCeig T gival  XNUIKOG BETPOG KAl VO TAgIVOUEIG TOUG XnUIKoUug O¢-
opoug oe katnyopieg. Na d1akpiveIg TIG BIAPOPEG HETAEU TOU OPOIOTTOAIKOU
Kal 10vTIKOU dECPOU Kal VO GUVOEEIG TIG DIOPOPEG QUTEG E TIG AVTIOTOIXES
1016TNTEG TWV OPOIOTTOAIKWYV KAl IOVTIKWY EVWTEWV.

» Na opiCeig 11 gival apiBud ofeidwong kal va uttoAoyilelig Tov aplBud ogei-
dwaong VoG aTolxeiou o€ pIa évwon.

»  Na ypdeeig Toug NAEKTPOVIOKOUG TUTTOUG OPICHEVWYV ATTAWY HOPIWV.

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




e

ATTQITEITAI EVEPYEIT ATraiteital evEpyela EAcuBepwveral
evépyela




HEPIOAIKOX ITINAKAX
- AEXMOI

Ewayoy

10 TPp®TO KEPAAN0 Yvopicape TNV VAN cav «3460c», amd LaKpld, Lo-
Kkpookomikd. Topa eivor ®pa va Sokpivoupe TO «OEVTpo», TN Pacikn
dniadn povada tov «ddcovc-OAne». Kat avtod dev eivon dALo amod to a-
T0U0 KOl TO otafepd COUTAEYLA TOV ATOU®V TTOV gival To uopro. Oa é-
Aeye Kavelg 0TL T0 mePLEOUEVO TOV KEPOAiov Tov akolovBel cuvoyile-
Tt oTIC AEEEIS 77 doun TS DANG.

EeKva Aowmov Kaveig amd T doun Tov aTdpov divovtag TV mpod-
™ xatd Bohr - Rutherford mpocéyyion tov mhovntikod Tpotvmov pe TIg
NAEKTPOVIOKESG OTIBAOEG KOl TIG KOTAVOUEG NAEKTPOVIOV G avTég. Mnv
Eeyvape OTL TPV amd TV AVATTLEN TNG KOUATOUNYOVIKHG TOAAG QOtvVO-
pevo UmOpEGOV Vo, EPUNVEVOOLV UE TIG NAEKTPOVIOKES KAUTOVOUES KOTA
Bohr kot ta nAektpovia g eCoraryg otiffddog.

TN GUVEXELN OVOPEPETOL 1] OTTOLONOTEPT 10MG EUPEST OTOSEEN
NG NAEKTPOVIOKNG SOUNG TOV OTOUMV — GTOLYEI®V, TOV Elval 0 mEep1odi-
ko¢ mivokog. To 16TopIKd ¢ avakalvyng, e cvurinpwong (Tov givat
{0MG AKOUN «AVOIKTI») KOl TNG EPUNVELNS TOV ATOTEAOLV BOUCIKEG YV®-
GELG Y10, TN SIUOPPMOT) TNG YNUIKNG OKEYNC.

Axorovbei to kevipikdtepo Bépa otn peAén g ynpeiag, mov &i-
VOl 1 amavInon oto OsueMoKkd epOTNUA Y10Ti Kol WS EVOVOVTAL TO.
ototyeio; H andvinon divetal otovg ynuixoovg ocouovg. H Bewpia tov «o-
KT®» dtvel pio TpmTN TPOGEYYIoT 6TO YT, KOt Ol HAEKTPIKNG PDONS Ov-
VOUEIS OMOVTO OTO TTAOC. AvvApElS Tov 0dnyodv ot dnpovpyion evog
otafepov Kol PIKPNG EVEPYELNG GLYKPOTNUATOC (). 1opio). Ta gidn twv
deau@V KOl O1 1010THTES TOV TO £100G TOL OGOV EMPAAAEL OTIG EVAOOELS,
TpEmeL va gtval Eva amd T KEVTIPIKA onueia TG ov{Tnong. INUoavTiKo
emiong etvon vo pmopel kavelc vo TpoPAEWEL To £100C TOV YNUIKOV OEGLOV
oV o TpokHYEL e PACT KATOLOL YOPAKTNPLOTIKA TOV GUVOEOUEVOV O~
TOL®V.

To xepdahoto kAeivel pe pio epappoyr Ba éleye kovelg tng nie-
KTpoVIakNG Bewplag, mov eivar n ypoen tov yyuikov torwv. H nlektpo-
viakn Oswpio TpoPAénet m.y. av Eva dTopo vaTpiov EVOVETOL PE EVOL ATO-
po yAwpiov. Iog dpwg avtd petaepdletal otn ypoer Tov THTOV TOL
xAwpiovyov vazpiov (NaCl); T'oti ypaeovpe H,O kar dxt HO2; Tlog av-
N M EVOTIKN IKOVOTHTO. TWV OTOLYEIWY - KOTO TOAOOTEPT EKQPOCT) - EK-
opaletar kot fondd oV avaypaen TOV YNUKOV TOTOV TOV EVOGEMYV,
YOPig TNV avaykn avaeopds nAektpovikodv dopmv; ‘Etot, pe toug apib-
Hovg oeldwang N YAOGGA TG yNUelog amoktd Ty «opboypapiontng ...
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2.1 HiekTpoviki] 001} TOV aTOpN®V

"Eva amh6 povtélo Yo to Gtopo

Mnyv Eeyvape 0Tl Tor TvTo amoteAovvtol and dtopa. ‘Eva koppdtt pé-
TaAlo 1| évag KOKKOG aAaTiov 1 pio otaydva vepol dev givorl mopd 6tot-
Bayuévo dtopo dtataypévo e TETOL0 TPOTO, MGTE VO TPOILAYPAPOLY LE
éva Lovaodtkd tpdmo Tig W1dtreg Tov Kbe codpatog. 'V avtd Kot To ev-
SlpEPOV Yo T SlEPELYNOT TOV OTOUOV £)EL Hetvel apelTo £d® Ko yi-
MAdeg xpovia, amod TV emoyn Tov Anuokprrov péypt onpepa. Ta BpaPeio
Noumel ynueioag 1998, agopovcav yio pio axopo Qopd Tn HEAETN TNG
ATOUIKNG dopNG. Ot cUYYPOVES AVTIMYELS YOP® amd TO ATOUO givor Po-
GIOUEVEG OTIS apyEG TG KPAVTOUNXOVIKNG, KOG HUNYOVIKNG QTIOYUEVNS
GTO PETPOL TOV OMEPOEAAYIGTOV KOGHOL TOV atopmv. Oumg, ot avTidn-
YELG VTEC EYouV pio TOALTAOKOTNTA TOV SVOKOAN KO popd pmopel
VO TOPOKOAOVONGEL KO KOL O E1O1KOG.

Mia moAd amAn elkoOvVo GYETIKA LE TO ATopo, Eemepacuévn BEPara
onuepa, pog Exel dmwaoel o Bohr, gpunvevopévog amd ) PBoapvnta kot agi-
OTMOLMVTOG O, TEPOUATIKG dgdopéva tov Rutherford yio thv avakdioyn
tov opnva. To atopkd mpdtvmo tov Bohr amotelel pion pviatodpa
TAQVITIKOV GLGTNATOG. To dTopo amoteleiTal amd TOV TLPN VA, TOL TE-
pLéxel ta BTk POPTIGUEVE TPOTAHVIOL KOL TO. OVOETEPA, VETPOVIOL. XTOV
TUPNVA €IvOLl TPOKTIKA GUYKEVIpOUEVN N Hdla Tov atopov. ['pw and
TOV TUPNVA KO GE OPKETE PEYAAEG OMOGTACELS KivoOvTan o€ Kabopioué-
ves (emtpentés) Tpoyiés to. nhextpovia. To niextpdvia TOv KivovvTot
otV 1010 Tepimov amdGTOon Amd TOV TVPNVA AEUE OTL BpioKoviotl 6TV
0w eTIfldda fj pro16 1j evepyelaxi) atabun.

IXHMA 2.1 To mAavnTIKO OTOMIKO HOVTEAO

Ortav ta dropa dev givar og 01€yepoT, T0 NAEKTPOVIGL TOVG KATOVELOVTOL
o€ entd to moAv otifadec, Tig K, L, M, N, O, P, kot Q. Ké&be otidda ya-
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O  Anuokpitog(460-3701.X)
OleTUTTWOoE TNV dmmown OTI N
UAn aTtroTeAgiTal ammd  TTOAU
MIKPd  owpaTidla  TTou  dgv
ptropolv  va  dlaipeBolv o€
dAAa atmAouoTepa. Ta cwua-
Tidla autd ovoépaoEe QTOHOUG
(dToua).

NIELS BOMRS ATOMTEORI
199319634 _

“ e

C

e
hAv = &,-€ ¥

DANMARK!:

N. Bohr (1885-1965).

Aavog @uoikog dieTéEAeTE OI-
€UBUVTAG OTO IVOTITOUTO BEW-
PNTIKAG QUOIKAG oTnVv KoTrey-
xayn. TiuRénke pe 1o Bpafeio
NopTEN QuOIKng TO 1922 yia
TNV Bewpia Tou TrEPI KBavTI-
OMEVWY (KaBopIoHEVWY) NAE-
KTPOVIKWYV TPOXIWV.

Eixe el yia Tov 200 aiwva:
«Zg OAn TNV I0TOPIO TWV ETTI-
oTNUWYV &gV UTTAPXEl GAAN
TEPIOdOG avTioTOIXN TOU QIW-
va pag, 6mou n e&epedvnon
TOU KOOMOU TWV aTOPWYV ATav
n amapxr TePAoTIWV €EeAiCe-
wv. QoT600, KABe auvgnon
TWV YVWOEWV HOG KOl TNG
dUvapng pag augdvel autoud-
TWG TNV €UBUVN PaG».



paktnpiletar amd évav aplud mov cvpfoAiiletor pe N kot ovoudleTon
KUp10g KfavTikos apiBudg.

IMa n = 1 éovpe v TAnciéctepn Tpog Tov Topnva. otifada, v K, yia
n =2 éuovpe ™ otifada L, kAn. Oco amopakpuvopaote and Tov Tupnva,
1060 avEaveTal n evepyelokn otdOun g otifdoas. Aniadn,

Ek<EL<Em<

To epdTnUO. TOV TOAAEG POPEG TiBETO Elvat TOO aTOUIKS TPOHTL-
o Oa mpémel va axolovdnoovpe; H amdvinon oto epdtpa avutd eivon
ot e&aptatat... EEaptdrarl and ) ypnon mov kavoovpe. ['a mapaderypa,
oto TAaiolo TG VANG ™ A’ Avkeiov to povtédo tov Bohr tdavel. E-
EGAlov 1 atopuky] Bswpio Tov Dalton, mapd v amAdTd TG, KOTEXEL
Kuplapym Béom, kabmg amoterel T PAcT TOV SLPOPOV YNUKOV VTOAO-
YIoU®DV (TPOGOIOPIGHOT GYETIKMDY OTOMK®OVY, HOPLOKOV Hal®V, OTOELO-
HETPIKOL LITOAOYIoUOT, KAT.) oV Biyovion 6T0 Keedlato 4. T Oewpio
avtf (atouikn Oewpia Tov Dalton) eotidotnkav ot ynuikoi Tov 19% aim-
VoL Y10, VO OTKOOOUN GOV TN YNIUIKY] ETIGTHL.

Katavopn niektpoviov o€ oTifdoec

INa ™ ddtaén tov niektpoviov o oTifddeg (MAEKTPOVIOKT dOUT) aKO-
AovBovpe Tovg eENG KAVOVEC:

1. O uéyperog apiBuog nickrpoviwy mov unopet va mapel Kae pio and
T TE00EpPIC TPMTEC oTPASES divetat amd Tov TOmo 2n%, 6oV N 0 KHPLOG
KBavtikdg apBude, dniadn o apBudc g otpadoc. ‘Etor n K umopet va
napel €og 2 niektpdvia, N L €og 8 nhextpovia, n M £mg 18 niextpovia
kot N €og 32 nhekTpovia.

2. H tedevtaio oTifddo 0mo1oudnTote atOpov 0ev UTOPEL VoL EYEL TEPLO-
cotepa amd 8 niektpovia. Extog av eivar n K mov coumAnpdveron pe 2
NAEKTPOVIOL.

3. H mpoteievtaio otifada dev pmopel va mepiéyel mepiocdtepa amd 18
NAEKTPOVIK, 0ALG 00TE Kot Atydtepa amd 8. Extdg av etvar n K mov €yet
T0 TOAD 2.

Me Bdomn Tovg Topomdve KavOveS, WTOPOVUE VO BPOVLE TNV KOTOVOUN
TV nhektpoviov oto 20 TpodTa ctoryeio. (aTopkds apdpog 1-20), 6mwg
oaivetar otov [Mivaka 2.1.

Mopaocypa 2.1
Na kataveunovv ta 19 nlektpdvia Tov atdpov tov kariov (K) og oti-
Badec.

AYZH

[Mpodto cupmAnpovetor n otfada K pe 2 niektpdvio Kot 6T GUVEYELD 1

otfdda L pe 8 niextpovia. Amopévouv 9 niektpdvia. H kotavoun dpmg
2,8,9 dev vaxovel 6ToV Kavova «n eEmTeptKn oTIAd O UTopel va et

neplocdtepa amd 8 nhextpoviar. ‘Etot, n niextpoviakn doun tov kaAiov
yiveta (2,8,8,1).
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Ta Baoikd onueia TG aTouI-
KNG Bswpiag Tou Dalton ei-
vai:

- O1 kaBapég oualég (oToixeia
1 XNMIKEG EVWOEIG) ATToTEAOU-
VTal At HIKPOOKOTTIKA, a6pa-
Ta Kal adIaipeETa cwHATidIA, Ta
dropua.

- Ta dropa TOU idloU OTOIXEIOU
gival 6pola. AToua dIoQOPETI-
KWV OTOIXEIWV dlapEPOUV WG
TIPOG TO BAPOG TOUG.

- Ta dTopa Twv OTOIXEIWV
ouvludovTal HETALU TOUG PE
atmAég avaloyieg (m.x. 1:1,
1:2, 1:3), WOTE va oxnuaTi-
OOUV XNMIKEG EVWOEIG (OTOI-
XEIOPETPIO XNUIKWYV EVWOEWV).



Epappoyn
No Bpebel kot va epunvevbei n niektpoviakn doun tov 17Cl

MINAKAZ 2.1 Katavour] nAekTpoviwv o€ OTI-

Badeg, oTa aToIXEia uE ATOUIKO ap1Bud Z =1-20

To aTOUIKO TTPOTUTTO TOU

P et OUYREDEN 86
OTOlYE10 L _M_ N JOU €ival OUYKEVTPWHEVN O

VA K
1 H VOPOYOVO i €va TToAU PIKPO XWPO, ToV
2 He o 2 TTuprva. Ta nAekTpoVIa dlgu-
BeTouvTal yUpw atd Tov TTuU-

3 Li Ai010 2 1 priva ue akabodpiaTo TPOTTIO.
4 Be BnpoAio 2 2
5 B Bopio 2 8
6 @ avOpakoag 2 4
7 N almto 2 5
8 (0] o&vyovo 2 6
9 F 006p1o 2 7
10 Ne VEO 2 8
11 Na vatplo 2 @ 1
12 Mg Hoyviolo 2 8 2
13 Al apyilo 2 & 3
14 Si TopiTIo 2 8 4 To aTopIKO TTPOTUTTO TOU
15 P PHGPOPOC 9§ 5 Bohr: " avtiBson pe 10 O-

, OTABEG TTPOTUTTO TOU
16 S Oeio 2.8 6 Rutherford, Ta nAekTpoVIOL
17 Cl YADPLO 2 8 7 KIvoUvTal og KOBOPIoPEVES
18 Ar apy6 2 8 8 (emiTPETTEG) TPOXIEG. H 1€

TNG ETTITPETITHG TPOXIAG KOl

19 K KdA10 2 8 8 1 KOT  ETTEKTOON TNG NAEKTPOVI-

; akng oTiBadag (i eAoiol) Ba-
20 Ca acPéotio 2 8 8 2 oieTal oTIG AVTIARYEIG TOU

Bohr.
o
Li Be B @ N 0 F Ne
Na Mg Si P s Cl Ar

IXHMA 2.2 Alaypappartikn amrelkovion TG KATOVOUAG Twv NAEKTPoViwy ot oTIRAdES
(@Ao10Ug). H nAektpoviakh dopr) Twv atdépwy, OTTWG PaiveTal oTo OXAUA, EYPaviel Pia

Al

. . . B . Eikovikn Trapougiaon Twv
TTEPIOBIKATNTA N OTTOIO TEAIKG EKQPACETAI OTOV TTEPIODIKS TTiVOKA. NAEKTPOVIOKGV OTIBGBWY 1

PAOIWV.
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2.2 Katatoén tov etoryciov (Ileprodikiog Iivakac)
Xpnowotnta tov Ieproowkov Iivaka

Ieprookog Ilivakag TV oToryciov

O meplodkog mivakag eivar avapiofmra pio ond TIg 6TovdUOTEPES
évvoleg TG ynuelag. Amotelel amddelln OtL Ta ynuKd ototyeio dev elvan
éva cuvovhOAELUA 0VGLOY, OAAL avTiBeTa Ta GTOLYEID EKONADVOLY YEVL-
KEG TAGEIS KOl GLYKPOTOUV OKOYEVELEG PE TapamAnotes widtres. H
YVOGN TOV TEPLOOKOV Tivaka givor amapaitnn 6’ gkeivov mov Béhet va
KOTOVONGEL TOV KOGHO, VO OEL TOV TPOTO LE TOV OTOI0 £XEL KATOGKEVO-
otel omd tovg BepeMddelg dopkovg ABovg g ynueiog, To MUk ctot-
xeta.

O onpepvog meplodkdg mivakag eival amoTEAEGIO TOAADV TPO-
onafeidv. A&ilet va avagpepboiue oty Tpoctddeio Tov AyyAov YnUIKOV
Newlands, o omoiog 101864 mpdteive vo ta&vounBodv to ototyeio katd
oktéPec. H Pdon ywo v tagvéunomn tov Ntov n mapati)pnon 0T, ov to
otoyeia katatayfovv katd avEavouevn oyetikn atopkn pala (atopkd
Bapog), kaOe Y800 oToryEio TAPOVOIALEL OVAAOYES 1O10TNTEG LE TO TPM-
10. Kdbe 6ydoo otoryeio dnAadn mapovoidlel piov appovia, Kavovtog
£tol Evav atvyf ToaparAnAopd pe T povoikn kiipaka (appovikég oyé-
oglg mapovotalovral kabe oktd Prjparta). Tov 160 ypdvo, 1o 1864, o
Iepuavog Meyer €de1Ee Ot vapyet pia meplodikn oyéon uetad twv 1o1-
OTNTO®V TV CTOYEI®V T.Y. TOL OTOMKOD GYKOVL KOl TNG GYETIKNG OTOML-
KNG pacog.

[ToAd mo paxpld, oy Ayio Ietpodmoin, v 101 emoyn o Po-
oo¢ ynukog Mendeleev emikévipooe v Tpocoyn tov oto Oéua g ov-
YKPOTNOTG TOV TEPLOJIKOV TTivaka, oyvomvtag dca giye emtoyet o Meyer.
O Mendeleev kototdocovtog to ototyeio Kot  avEVOUEVT] GYETIKT] OTO-
ik péla ko £xovtag Tn SlopatikdTTa Vo apnvel kevég Béoers (ywa to
oToryeio oV dev siyav akop ovaKoAvEOEl), Kot Kavovtag Kamoteg d10p-
Bdoeg doov agopd ot oepd tagvounong (Yvootd og uetovéktyua
TOV avaeTpopdv i mpwlictepwy), {ptoce 101869 e pio opboydvia
duataén, mov powdlet pe o oOyypovo meplodkd mivaxa. ‘Etot onpovpyn-
Onke amd Tov Mendeleev o npdtog mivakag ta&vounong towv 63 yve-
GTAOV Yo TNV €MOYY| £KEtvN GTOLKEIDV.

O oVYYpovOog TEPLOOIKOC TIVOKAG EXEL AMAAAAYEL OTO TNV KTVLPOV-
vio» tov atopkov Bapove. Ta ctoryeio dev KaTATAGCOVTOL TTLOL GE GYEGN
pe ™ pélo aAld pe Paon tov atopkd apOpod (2). O atopkog aptOuog
eKQPAetl kol Tov aplipnd TV NMAEKTPOVIOV TOL ATOLOV KOl CUVETADG Kol
Bopilel v MAekTpoviakTn Ooun, M Omolo PE TN GEWPA TNG OLLUOPPDVEL
(6mmg Bl doVUE BTNV EVOTNTO TOV CYNUK®OV SECUDV) TN YNUIKY CLUTE-
prpopd tov otoryeiov. 'Etot,  meplodikdtnto 6TNV NAEKTPOVIOKT OOUN
(PAéme oynua 2.2) avtavoKAGTOL 6TV TEPLOSIKOTNTA TV WO0THTOV TOV
otoyeiov. Opmg dev mpénet va pog Eeeedyel 0Tl 0 oNUePIVOS TEPLOOTKOG
nivakog givat Tpoidv TV «povoik®@vy» oktdfwv tov Newlands, tov pvd-
uov tov Meyer kat g dopatikotntog tov Mendeleev.
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O Newlands avTigeTwITIoE
TIOAAEG POPEG TO XAeuaoud
TWV GUVASEAQWV Tou «INwg
uTTOPOUV T BEPEAID TNG QU-
ONG va CUCXETICovVTal PE TNV
appovia Tng euong; AIEKPIVE O
MéT1oopT XnUIKOUG cuvdua-
opoUG OTaV OUVEBETE; ) 0 Xd-
uvT TTapaokelade eAigipia yia
va yoAnvelel Ta auTid; MNoTi
d¢ev TTpooTTaBEi o KUpIOG
Newlands va Taglvopoel Ta
OTOIXEia, ag TTOUME, YE aAPa-
BnTikA og1pd;»

O leppavédg xnuikog Lothar
Meyer (1830-1895) avakdAu-
We OTI, QV TTAPACTHOEI KOVEIG
YPO®IKA TOV ATOMIKO OYKO O€
OX£0N WE TN OXETIKK OTOMIKA
paca, avadueTal évag pubuog.
‘ET01, ammoKAAUWE pia epIodI-
KOTNTA OTIG IBIOTNTEG TWV
OTOIXEIWV. ZTNV €VVOIQ TOU
OXETIKA aTopIKA pdda Ba ava-
pepBOUUE 0TO 4° KEQAAQIO.



To 1913 o Moseley édmoe t0 onuepvod tpomo Ta&vounong Tmv
oTolKElV GTOV TEPLOJKO TivaKa KATA GEPE AVEAVOLEVOD OTOUIKOV O
p1Opov (2). O Moseley éypaye: «Yrdpyel 6to dtopo pio OepeAidong mo-
coTNTO IOV aEAvVETAL Kavovikd amd ototyeio oe otoryeio. H mosotnta
avtn gival to BeTkd niektpikd poptio. O apBudg TV BeTikmdv optimv
TOV TVpPNVa gival 1010¢ pe ToV avEovta aplpd mov €Yl TO GTOKELD GTOV
eplodkd mivaxa.» Etot dtapopeminke o cOyypovog meplodikds vOuog:
» Ol 1010TTES TV OTOLYEIWY EIVOI TEPIOOIKES TOVOPTHOELS TOV ATOUIKOD

op10u00.

O opadeg, or TEPi0dOL KON TO KOWVA YUPUKTNPLOTIKA TOVG

Mia cOyypovn popen meplodikod mivaka (BAéne oehida 53) dopeitor amd

op1lovTieg oepéc (mepiodot) Kot KaTaKOPLPES GTAAEG (OUABES).

»  Kdbe opilovtia oeipd katodouffavetor omo atoLyeio mov 10, GTOUR TOVS
EYOVY «YPNOYUOTOINTED TOV 1010 aplOud atifaowmy yio. TV KoTovoun
TV nAektpoviwv tovs. O 0pilovTIES AVTES TEIPES TOD TIVOKO. OVOUG-
Covrau mepioool. O apiuog (alioto. TS TEPIOOV GTHY OTTOI0, OVHKEL TO
atoiyeio, Ociyvel Tov apluo twv oTifdowy oTIS 0T0IES EYOVY KOTOVE-
unbet ta niextpovia tov.

Onwg eaiveton otov meplodikd mivaka (oeiida 53), cuvorikd vVIapyovy

entd mepiodol. H mpdtn mepiodog meptlapfavel 600 povo otoyeio, twv

omoiwv o dtopa £xovv niektpovia povo otn otidoa K. H devtepn ko
tpitn mepiodog meprrapPdvovy oktd otowyeio  Kabed, ta dropa TV
omoiwv &yovv e&mtepikn otifada v L ko M, avtictoya. H tétaptn kot

TEUMTY TEPT000G £XOVV OO dEKAUOKTM GTOLYEID KO TAL ATOUA TOVS EXOVV

eEotepucn otfada v N kot O, avtictoya. H éktn meprhapfaver tpio-

vtadvo otoyyeia pe niektpovia 6bévoug (MAektpdvia e&mteptkng oTifd-
dag) oty P otifada. H £Bdoun mepiodog mepthapupavel mpog to mapdv
ekoo1é€L otoyeia, (He TV avakdAvyn vEmV TeYVITOV oToLElOV 0 optd-

HOg avTog cuvexdg avavetal) pe nAektpovia obévoug oty Q otifdda.

Kara unkog prag mepiodov vrapyel oovijbwg fabuiaio ustafo-
A dotijtov .y, kabe mepiodog (eCapeiton n mpmtn) opyilel pe éva
dpooTikd pEToAro (aAKAA0) Kot TeEAEldVEL pe Eva adpaveg aéplo (gvye-
VEG 0€p10), Eyovtag oty mpotelevtaio 0Eon va TOAD dPUCTIKO AUETOA-
Lo (ahoydvo). Anhodn, He QAAG AOY10. KT KOS HIOS TEPLOOOD EYOVUE
EAATTWON TOV UETOIAIKOD YAPAKTIPA KAl OVENGH TOV YAPAKTPA GUE-
tallov. I'U avtd 1o apétaria Bpickovtor 6to de€10 GKpo TOL TEPLOOUKOD
mivaxko kot dtaywpifovior amd To vTOAOUTe. oToLyEio, OV gival ToL  pé-
taAla, pe tebhacpuévn ypappr. Ta otorgeio mov Ppickovtal kovtd ot
S®PIOTIKN ovTN Ypouun yopaktpilovtal ueratlocton, xob’ ocov
gneoviCouv 1810tN1EG 1060 HETOA®Y 060 Kat apeTtdlov (BAéne meplo-
d1Ko mivaka).

Ot dav@avideg Kol axTivideg, mOL AVIKOVY 6NV £KTN Kot EBdoun
nepiodo avtiotorya, Bo Enpene Kavovikd vo tomofetnBodv oty idw O€-
o1 Tov TEPLodKoy mivako (ekel mov gival o AavOdvio (La) ko axtivio
(Ac) avtictorya). Opmc, Yoo vo omo@HYOVUE TO KGUVMOOTIGHO» TOTOoDE-
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TOAETME NMEPMOAMYECKOT
MN.MEHAEAEEBA = SO0 IO

M=5p 4
S =08y
ol =y s

i
Wit

O Mendeleev (1834-1907)
¢polade Aiyo pe Tov TTapa@po-
va povayod PaotrouTiv (ouvh-
B1Ce, Aéve, va TTnyaivel pia
OpICHEVN HOVO PEPA TOU XPO-
VOU YIa KOUPEUQ).

NéyeTal 611 oxedladovTag

TOV TTEPIODIKO TTiVOKA TOV TTH-
pe o0 UTTvog. To GvEIpo TTou
€ide exkeivn TN vUKTO TOV 00N~
ynoe OTn HEYAAOPUH| TOU OKE-
Wn va a@roel TIG KEVEG BETEIG
Kal va dnuIoupyraoEl TOV TTOai-
YVWOTO TTEPIOBIKO TTIVOKA.

O Mendeleev dev emmavatrav-
Onke otn 86&a TTOU TOU TTPO-
OTTOPIoE O TTEPIODIKOG TTiva-
KOG, OUVEXIOE VO JEAETA PE TO
id10 TTEioNA, KUPIWG TEXVOAO-
YIKG BépaTa yia TNV avaTrTuén
NG PWOIKAG Blounxaviag. Ae
dioTaoE OPWG Va TToPAITNOET
atrd TO TTAVETIOTAMIO TNG [e-
TPOUTTOANG, 6TTOU ETTI TTOAAG
xpovia nrav kanynTrg, 6Tav
0 uTToupyo6¢ TTaIdEiag apvion-
KE va dexTel Ta dikala aITApaTa
TWV QOITNTWY TOU.

e O1 AavBavideg ovopdadovral
KOl OTTAVIEG Yaieg ETTEION ATTA-
vToUV TN @UON € TTOAU Mi-
KPEG TTOOOTNTEG.

o O1 akTIVIdEG ival padievepyd
OTOIXEIa.




TovvTOoL €M amd TO KLUPIWG «GOUN» TOL TEPLOOIKOV TTivaKa, o€ 600 GEL-

PEC 6TO KAT® PEPOG TOV TIVOKOL.

»  O1 KaTaKOPVLPES OTHAES TOV TEPIOOIKOD TIVOKO, OTOTEAODY TIC OUAOES
Kol KaToAoufovovtal amo oToLyEio. te aVvaL0YES 1010THTEG.

Ot opddec yapaktpilovtar pe tovg Aativikovg apdpovg I éog VI At-

aKPIvOVTOL OTIG KUPLEG LLE TO YOPUKTNPICHO A Kol OTIG dEVLTEPEVOVGES LE

TO YOPOKTNPIGHO B.

»  Xroiyeio mov avijkovy oty 010, KOpio, oudoo. Exovv tov ioto apidud
nlextpoviowv oty elwtepikn Tovg oTifdda, 0 0moiog TaVTILETAL UE TOV
avéovta ap1Ouo e oucoog.

I'V” avt6 10 AOYO eppavifovv évtoveg opototntes. 'Etot av yvopilovpe tig

1010 TEG VOGS LEAOVS TNG OpAdaC, HopoE va TPoPAdyovpe Tig 1010T-

TEG TOV VITOAOITWV LEADV TNG OUASAG.

oppova pe tpdtaon g IUPAC (1985) n apibunon tov oud-
dwv yiveton pe popoaikovg aptuovg and 1 émg 18 (PAéne neplodikod miva-
ka). To pétaria g IA opddog ovoudlovrar aixdiia, e A opddog
aikaiikés yaieg xor g A yaieg. Ta otoyeio Tov avikovy g dgvte-
pevovceg opadec ovopdaloviol uetafatikd crorycio 1j cTolyEia HUETA-

atwons. To otoyeio g VIIA ouddag ovopdlovior aloydva kol g

VA gvyevij aépia.

[Mopaxdto PAETOVUE TO €IKOGL TPMOTO GTOLKEIN TOV TEPLOOIKOV TIVOKOL,

OV ATOTEAOVV TN BACT OTNV EMALGN TOV ACKNGEMVTOL AKOAOLOOVV:

1A VIIA
1H 1A HIA IVA VA VIA VIIA 2He

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

10K 20Ca

Hopdocrypa 2.2
Xe ol TEPT0O0 KOl Ol OO TOV TEPLOJIKOV TIVOKE OVIIKEL GTOLYELD
X pe atopko apud Z = 9; No un yivel ypnon Tov mTEPLOSIKOD TIVOKAL.

AITANTHZH

Kévovpe mpdta v Katavoun tov nAektpoviov o€ oTiades yio 1o o X.
X(2,7) To dropo tov X €xel nAekTpovia oTig dVo mpmdTeg oTPddec. To X
aViKEL AoV 6T de0TEPT TTEPL0JO TOV TEPLOOKOV Tivaka. Emiong to
dtopo tov X &yel oy eEmTEPIKN TOV GTIPAdA EXTA NAEKTPOVIA. Apal TO
X Bpioketon atnv £Bdoun opudda(VIIA), dnhadn v opdda Tov aloyo-
Vov.

E@appoyn
Noa Bpebet yopic va yivel ypnon tov TePlodikov TivaKa, 6 mTole TEPIod0
Kot 6€ ol opado avikel To otoyyeio W pe atopko apud Z =18.
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e |UPAC:

(International Union Pure and
Applied Chemistry) Aigbviig
‘Evwon ©swpnTikAg Kal E-
@apuoopévng Xnueiag.

TNV opdda Twv aAkaAiwyv (1A)
mepIAapBdavovTal atrd TTavw
TTPOG Ta KATW Ta OPACTIKA
péTaAAa: Li, Na, K. H dpaoTi-
KOTNTA TWV PETAAAWY AUEAVEI
pe Tnv idla ogipd. N" autd 1o K
QUAdoOoETal O€ TTETPEAQIO,
WOTE VA ATTOQUYOUNE TNV OU-
TOQVAPAEEN TOU KATA TNV
avTidpdor Tou YE TNV uypacia
Tou aépa. Etriong eival paAa-
KA PETOAND, OTTWG BAETTETE TO
Na k6BeTal Je TO paxaipl.
Qg péraAAa Tou gival, xapa-
KTnpiCovtal (METAAAIKOG Xapa-
KTAPG) :
= ME PETAAAIKT) Adpwn
- gival kahoi aywyoi TnG
BepudTNTAG KOI TOU NAE-
KTPIOWOU
- gival eAaTd Kal OAKIPa



IMopaderypa 2.3

ITotog ivar 0 atoptkog apldpdc Tov ototyeiov mov Bpicketor otny 3" ne-
piodo Tov TEPLOdIKOV mivaka kot oty VA opdda; Na pn yivel ypniomn tov
TEPLOJIKOV TTIVOKOL.

AITANTHZH

Epocov Bpicketor otnv 3" tepiodo tov wivaka, &xel nAekTpdvio povo
oT1 TPELS TPpOTES oTIRAdES. Edoov Ppioketar oty VA opdda, £xet mé-
VvTE NAEKTPOVIO 6TV e€TEPIKN oTIRAdA, TOV givon ) Tpitn. Eivon pavepod
0T T0 6TOLYEl0 AVTO £YEl V0 NAekTpOVIa 6T oTIfdda K, oktd niektpd-
via ot otidda L, kot mévte niextpdvia ot otifada M. ‘Exet dniadn
niextpoviakn doun (2,8,5). Emopévag o atopikog aptfpdg tov ototyeiov
avtoL givon Z =15.

Egappoy

Xwpic va yivel ypnon tov mivaka, va Bpedet o atopkog apBuog tov
otoryeiov mov Bpicketon otnv 3" wepiodo kan v VIIA opdda tov mepio-
dkov mivaxa.

H ypnowpoétnta 100 TEPL061KOV TivOKQ

H avaxdioyn tov meplodikod vopov, dniadn 0Tt ot 1310TNTEG TV GTOL-
YelOV glvor TEPLOOIKT] GLVAPTNON TOV ATOMKOD TOVG APOpOD, KOG Kot
N ouovpyio TOV GVYYPOVOL TEPLOOIKOV TivaKe, OTOTEAECAV GTOOUO
omv e&€MEN g ymukng emotung. H ypnowdtmra tov teplodikov mi-
vako etvar avopeiofntnen, yio toug €€1g AdYoug:

1. I'a v avaxaiowyn véwv etoryciowv. Eivol yvootd 611 0 meplodkog
nivakag Mendeleev amotéheos ™ Bdom yio TV avakGAvYN TOAADV VEDV
otoyeiov. H avalnmon avtodv vrayopedtnke ond tig kevég Béoeic. Na
onueiwoovpe 6t o Mendeleev mpoodidpioe T akpiPeic 1310t TES TOA-
AV ototyeimv mov dev glyav avaxaivedel otnv emoyn tov. I'vapilovrog
amAd Kol povo T 0éom Tovg oTOV TEPLOOIKO TivaKa TPoEPAEYE TNV V-
TapEN TOvg. AKOUO Kol CTUEPO O TEPLOSIKO TivaKoG OmOTEAEL YPOYLO
Bonnua yia v avokdaAvyn vEmV TEXVNTOV GTOLYElV.

2. TNazi dievkoivvel Ty pelétn twv 100thtv (PLOIKOY Kot YUIKAOY)
Kol TV uedoomV maApacKevS TV 6Totyeiwy, KaOOG avtd eEetdlovtan
Katd opddes avti o Kabéva yopiotd. ‘Etot, pmopovpe va pddpe yuo Tic
YEVIKEG 1810TNTEG OhoYOVEV Kot Oyt pdvo yuo to Cl, mov givan éva ahoyod-
vo. AxOp0, PTOPOVUE VO, AVOPEPOLOOTE OTIS YEVIKEG pebdddovg mapa-
OKEVNG TOV aAKaMmV kot Oyt e1d1kd 6T TapackevEg Tov Na.

3. TIati divel Ty SvvaToTNTo TPOPLEYNS THS COUTEPIPOPLS EVOS GTOL-
x€lov, yuo. 10 €100g TOV dEGHOD TOV UTOPEL Vo, SNUOVPYNOEL, KABDS Kot
Y0l TV GUUTEPLPOPE TOV EVOGEDY TOV, LE BACT TI CLUTEPLPOPE T®V YEL-
TOVIK®V 1oL ototyeiov. ILy. o oAkdAlo Kot Ot QAKOMKES yoieg Exouvv
TOAAG KOWVA YOPAKTNPLOTIKA.

50

cl,

2TNV OuAda TwV aAoyovwy
(VIIA) 1o Cl; gival aépio KiTpl-
voTTpdoIvo, To Brz uypo Ka-
OTOVOKOKKIVO Kal TO |2 0TEPED
KaoTavOPaupo. XapakTnpi¢o-
vTal a1ro TNV éviovn diaBpwTi-
KA Toug &pdan.

Qg apétaAAa TTou givai:

- Ogv éxouv PETAAAIKA Aduwn
- 0ev eival KaAoi aywyoi Tng
BepuOTNTAG KAl TOU NAEKTPI-
ouou

- O¢ev gival eAaTd 1] OAKIUQ.

o Ta petaAAogidn £xouv evoid-
MEDEG ID10TNTEG PETAGU PETAA-
AwvV Kal aueTdAAwV, (T1.X. TO Si
EXEI EEWTEPIKA EPPAVION HE-
TAAAOU Kal CUPTTEPIPOPT QE-
TdAAou). AuTé Ta KABIOTA UAI-
K& pHovTEPVAG TEXVOAOYIOG TT.X.
yIO TNV KOTAOKEUT) transistors,
chips KA.
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2.3 I'evikd Yo 10 ynuiko oeono - Mapdyovres mov
Ka0opilovv TN YUK CVUTEPLPOPE TOV A TONOV.
Eion ynuik®v 6eop@v (10vTIKGOG - Opot0ToAMKOC)

Th etvan 0 yquikog dgopdg; Iote ko yrati dnuiovpyeita,

To peyaddtepo péPog, av Gyt OAOKANPO, TOL TAOVTOV TOL KOGHOL TOL

nog mepPairel myalel omd TG EVOOELG TOV oynuatiloviot e TN CLVE-

VOOT TOV GTOLEI®V TOV TEPLOJKOV Ttivaka. Amd ta ekotd mepimov 6ToL-

YElOL TPOKVITOVLY EKATOUUDPLNL SLAPOPETIKOL GVVIVLOCUOL (YNUIKES EVHD-

0€15), OmmG o ToVg Aiyoug OOYYOLS Hag YADOGOS TapayovTal Amelpeg

Aé€erc. Ot dloVVOESELS AVTEG TOV ATOUMV TPOG GYNUATICUO EVOCEMV

yivovtal HECH TOV YNUIKOV dEGUMV. O yNUIKOS 0E6HOS ONAOOT, LE OTAL

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

VANG, T.Y. WOVIQ) TTPOS GYNUATIGUO EVAOGE®Y T OKOUO GAAOV OUadmV

ATOU®V, OTMG EVOL TOL TOAVATOLKA oTOtYElD TT.Y. Sg.

» Xnukog decpog dnuiovpyeital, dtov ot SOUIKES HOVAdES TG VANG
(Gtopa, popla 1 1OVTO) TANCIAGOVY OPKETH, MOTE OI EAKTIKEG OVVA-
HEIS oV avarmtocoovtal ueta&d toug (my. petad Tov TVPNVA TOV
€VOG aTOLOV KO TOV NAEKTPOVI®V TOL GALOV) VO vEEPPoiy TIS amw-
OTIKES OLVAUELS TTOV AVOTTOGGOVTOL (.. HETOED TMV TUPNVOV N LE-
TaED TOV NAEKTPOVI®OV TOVG). Ot JIAGVYIECELS AVTES TV ATOUWY Yi-
VoVTal puéow TV NAEKTPOVIOWY 605vovg, oniadij Twv NiekTpoviwy
¢ eéwtepikng otiffadas. Mny Eeyxvate OTL 1| MAEKTPOVIOKT SOUN|
TOV aTopOV epeovilel pia meprodikdtra, 1 omola ekepdleton o1
ddtaén Tov otoryeiwv otov TePtodikd mivaka. H doun avtn avrava-
KAATon 670 €100¢ Kot TNV 10Y0 TV SECUMV TOV OVOTTUGGOVTOL LETO-
&V tov otoryeiwv. Télog, Ba mpémet va Toviotel OtL y dnuiovpyia Tov
XNHUIKOD OEGUOD 00NYEL TO GCUOGTHUC GE YOUNLOTEPT] EVEPYELR, TO Kd-
Vel oniaon otalbepotepo.

Hapdayovreg mov kKaBopilovv T YNUIKY] GUUTEPLPOPA TMV
aTOpOV

H ymuwn ovumepipopd tov otoryeiov kabopileton kotd KHplo Adyo amod
300 TapaUETPOVS. AVTEC glva:

1. ta nlextpovia abévovg
2. 10 uéyeBog tov atduov (otoukn axtive)

Ta BepeMddN aVTA XOPOKTNPIOTIKE TOV 0TOHOL Bo EETAGTOVY YMPLOTA
Kol B0l GLGYETIGTOVY UE TN YNUKT) COUTEPLPOPA KO KOT' ETEKTOOT LLE TO
€100G TOL YNUIKOV EGOV TOL TPOKAAOVV.
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o [epitTrou 600 000 XIANIGdEG
EVWOEIG TTAPACKEUALOVTaI
KABe xpbdvo.

o XnuIKOG BecOG gival n dU-
Vaun TTOU GUYKPATEN Ta dToua
(1} GAAEG BOUIKEG HOVADEG TNG
UANG, T.X. 16vTa) evwpéva
METAgU TOUG.

e HAekTpoOVIa 0B€voug, Ta
«duvaTd» nNAEKTPOVIA.

AuTd TTOU €x0UV TO GBEVOG va
KAvouV XNUIKoUG deCPOUG.



Hiextpovia 60évoug

Eival yvooto 011 1 nAektpoviakn doun Kot Kuplog to eEmTepikd nie-
KTpovio. (Miextpdvia 6BEvoug) evBbvovtar yio T YNUIKY GLUTEPIPOPA
TOV ATOHOV. ZTOLKElR TOL £YOVV GUUTANPOUEV TNV EEOTEPIKT| oTIPAO
TOL ATOUOV TOVG He OKTM MAeKTpOVia. (exTdg and ) otifdda K mov ov-
UTANp®VETOL pe 300), OEV £XOVV TNV TAOT Vo GYNUATILOVY YNIKES EVD-
GEIC. ZTNV KOTNYopiot vt aviKovv Ta €uyevi oépla. To dTopo ovT®dV
TV otoeimv Ppiokovtal oe pio TOAD otabepn evepyslok KotdoToom
Kot 1 6TafepOTNTO OV TN ATOdIdETAL GTNV TANPOTNTA THG EEMTEPIKNG TOVG
oTifadag.

Atopa GAA®V ototyeiwv mov oe Ppickovtal otny idwo poipa, mov
dev &yovv dnradn oty e&mTtepikn ToVG oTIAde okTdda nAektpoviov (1
dvada av mpokettat yuo ) otifada K), teivouv va amokticovuv avt ™
doun, OMAadN va  «potdoovvy» pe to euyev| aépua. 'Etot cuvdéovtat yn-
pKd peta&h toug, amofdAlovrag 1 TPOSAAUPAVOVTOG 1] GUVEIGPEPOVTOG
NAEKTPOVIA, DOTE VO ATOKTIIGOVV TN GTAOEPT] NAEKTPOVIKY] SO T®V €V-
yevov aepiov (kaviévas Ty oktd).

[Mopaxdto divetar mivakog pe o NAEKTPOVIC GOEVOLS YOpPOKTN-
pLoTikdV otoryeiowv. No onueiwdet o1t ta niektpdvia puéypt 4 ivor povi-
pn (novoyikd), eved amd 5 kot wéve apyilovv ta Levydpila. Mg Baon avtd
TOV TivoKo UTopodUE Vo TPosdlopilovpe TOVG NAEKTPOVIOKOVG TOTOVG
TOV EVOGEWMV.

MINAKAZ 2.2 HAektpdvia 08€voug OToIXEIWV TTOU avAKOUV € KUPIEG Od-

O€C TOU TTEPIOdIKOU TTiVAKO

1A A HIA IVA VA VIA VIIA Em
Eir He:
£l “Be- ‘B C+ N ;0 E- Ne
s ‘Mg SALé 5, p s , c| :;csr:
K- -Ca- Se Br Kr
B G e aTe iR
Cs- -Ba-

‘Eva otoyeio g opdoag 1A tov alkariov, Tpopavmdg Exel Eva pHovo 1-
AekTpOVIO otV e€mTEPIKN TOV OTIPASA, TO OMOI0 EMSIMKEL VA ATOPAA-
AEL, MOTE VO OMOKTNGEL doun €vyevolg aepiov. Kot avtd tov tpdmo
eoptiletan Betikd (iextpobetikd croryeio). Me aviloyo oKenTiKd, Eva
otoyeio g VIA opddag tov meptodikov mivaka, mov £xel oty emte-
pkn tov oTidda entd NAeKTPOVIQ, TEIVEL VO TPOGAGPEL Eva NAekTpOVIO,
MOTE VO ATOKTHGEL OO EVYEVOLG 0EPiOV, OTOTE Kot QopTileTOL opvnTL-
K& (nAektpopvntikd otoryeio). ‘Etol umopodue va cvpmepdavovps Oti
otoyeia Tov EQovv «Alyo» nAekTpdvia 6TV e£mTEPIKN TOLG GTIRAdA €-
YOLV TNV Téom va divouv nAekTpovia, Kot avtd cvuPaivel cuvibmg pe ta
otoyeia tov 1A, A, kot A opddwv Tov meprodikov mivaka. Avtibeta,
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e ATO Ta péOa TNG OEKAETIOG
TOU 60 TTaPACKEUAOTNKAV OTO
€PYAOTAPIO, KATW aTTO EIBIKEG
OUVONAKEG, OPIOPEVEG EVWOEIG
EUYEVWV agpiwy, OTTWG TT.X.
XeF,, XeOy.

e Kavovag TwV OKTW :

Ta ATOMO £XOUV TNV TAON Va
OUMTTANPWOOUV TN OTIRAdO
0B£VOUG TOUG UE OKTW NAE-
KTpOVIa (ekTOG av gival n oTI-
Bada K mmou cupTtAnpwveTal
pe OU0), WOTE VO OTTOKTICOUV
Tn douN euyeVoUG aEPIOU.



oTolyelor TOv £Y0VV «TOALA» MAEKTPOVIO 0TV €EMTEPIKN TOVS GTIRAdN
£YOLV TAo™ Vo Taipvouy NAEKTPOVIA, Kot avTd cupfaivel cuvnBwg pe To
ototyeia tov VA, VIA kot VIIA opddwv tov meplodikod mivaka.

Atopiki aktiva (To péyedog Tov aTopov)

To péyebog evog atopov kabopilel T dVvoun pe TV onoio To NAEKTPO-
vio TG €EMTEPIKNG OTIRASNG CLYKPATOVVTIOL OO TOV TUPNVA, OPOV LE-
Ta&0 10V OeTIKG POPTIGUEVOL TLPNVEL KOL TOV OPVNTIKA POPTICUEVMV
niextpoviov aokovvtal duvauels niektpootatikng evong (Coulomb).
YVVENNDC, OG0 10 UIKPO EIVAL EVA ATOUO, TOGO TLO OVOKOAL YAVEL NAE-
KTpovia M 1060 mo eOKkolo maipvel niektpovia (ueydin EAEn omd tov
mopnva). Avtifeta, deo mo ueydlo eivar éva drouo, T660 mo VKOO
xavel niekTpovia M 1660 mo dVoKola maipvel nhektpovia. (pupn EAEN
amd TOV TUPNVA).

To péyebog evdc atdpov elvan pio amd T1Ic o opaAd petafailopeveg
O1OTNTEG GTOV TEPLOSKO VALK

» Kotd punkog niog mepiooov n atopiky aKTiva eEA0TTMOVETAL 00 T0. apl-

OTENT, TPOS TO. VECIC.

Av16 ovpfaivet, yoti 660 Tyaivovpe Tpog to de&1d avEAVEL 0 ATOUIKOG
apBpde, Kotd cvvéneln avEdvetl To BETIKO POPTIO TOL TVPNVA, LLE OTOTE-
AEGLLOL VO LELOVETOL 1 OKTIVA, AGY® peyardtepng EAENG TV NAeKTpOVimV
and tov moprva. Emiong,

> Xe uio oudoo. n atouiKn oKTivo. avEaVveTal amo Tavw TPOS To. KATM.
Ooco myaivovpe mpog ta kdte tpoctifevror otidoeg 6to dropo, ondte
Heyolovel n amdotacn nAekTpoviov cBévoug amd tov moupnva, 1 EAEN
LELOVETOL, GUVETMG 1) ATOKT AKTIVO ALEAVETOL.

Metd an’ avtd @aivetal 6Tt to kaicio (CS) xavel mo gvkoia Eva nhe-
ktpovio an’ 6t to vatplo (Na). Opoing, to yAdpro (Cl) maipver mo €0-
KoAa éva niekTpdvio am’ 6Tt to 1hdto (I).

Eion ynpuikov deopav

Yrdpyovv 000 Bacikd idn YNUIKOV dECUDV, O IOVTIKOS 1| ETEPOTTOAKOS
0EGUOS KOl O OHOLOTOLIKOS deouds. T1Epa OpmS avtav, vTdpyoLV Kot
GAlot TOTOL deoUMVY, OTMG Elval 0 PETAAMKOG decpOg (mTov epupaviletot
ota pétaAda 1 Kpaparta), ot decpoi Van der Waals (mov avantoccovtot
neta&hd TV Hopimv) KA.

TovTikdg M €TEPOTOIIKOG dEGNOG

» O 10VTIKOG 1 ETEPOTOLIKOS OEOUOS, OTWS DTOONAMDVEL TO OVOUG TOV,
OVOTTOOOETOL UETOCD ETEPOATOUDY, cvVHOWS HETAlD €VOS UETAALOD
(oToryeiov onlaon mov Exer v tdon va amofdiier niektpovia) ko &-
Vo¢ ouetdAlov (atoryeiov oniadn mov Eyxel tny TGon va Tpoclaufdvel
nlextpovia). O deouds ovtog amoppéel amd v EAEN avtibeto popti-
oUEV@V 10VTwV, Katioviwv (oo eivar Octikd. popTiouéva) Kol ovio-
vtwv (oo eivar apvntikd goptiouéva). Ta 10vio. avtd oynuotioviol
UE UETOPOPE. NAEKTPOVIWV, T.)X. ATTO TO UETOALO OTO OUETALLO.
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H aTopikr) akTiva opieTal wg T0
MI06 TNG aTTOATACNG METALU TWV
TIUPAVWY BUO VEITOVIKWY aTOUWY
aTolxeiou, TTou BpiokovTal o€
oaTePEN KPUOTOAAIKA KaTdoTOON.

Avgnon

H aTopIKr) akTiva Twv OToIXEIWV
oTOV TTEPIOBIKS TTIVAKA augdveTal
a1d JegId TTPOG Ta APICTEPC Kal
aTrd TTAVW TTPOG TA KATW.

..n_
F (72 pm)
..-.....-.....-
Cl (99 pm)
-._
Br (114 pm)
,.—
I{133 pm)

Ol aTOIKEG OKTIVEG TwV aAoyo-
VWV.



Me Ao Aoy, KaTd TO GYNUOTIGUO 1OVTIKOD 0eGHOL petald 600 ato-
Hov, 10 éva atopo amoPdiier 1 émc 3 niektpdvia, Taipvoviog £ToL N
Hopen katidovtog (Betikd 10v). Avtibeta, o GAAO dtopo mpochoufaver 1
§mg 3 NAeKTpOVIN, TaipvOVTOG £TGL TN HOPPT| avidvTog (apvnTiko 10v). Ta
10vTa. Tov cynuatiiovral EAkovrar peTtald TOVS HE NAEKTPOOTATIKES
ovvauerg Coulomb kar diatdeoovral 6To ypo 6 KaAVOVIKG YeWUETPI-
Kd GYHUaATO, TOVS LOVTIKOVS KPOGTALLOVG.

Ag dodue Opmg, g oynuotiletol n vtk évoon LIF and 1o pétaiio
Aibwo (3Li) ko to apétarrio eBopo (oF).

H nAektpoviokn dopn tov atdéuwv eivat: sLi (2,1) ko oF (2,7)

Ortav o 600 dtopa TANCLAcoVY KOVTA TO £va 6TO GAAO, HETAPE-
peTol £va NAeKTpOVIo amd To dropo tov Li oto dtopo tov F kat kot ow-
7O TOV TPOTO ATOKTOVV OOUT EVYEVOLG OEPIOV, UETATIMTOVTAG GE avTiDe-
0 QopTIGHEVE 10vTa, dnhad) éxovpe: LiT (2) kou F (2,8), émog oive-
TOL GYNUOTIKE TOPOKAT®:

IXHMA 2.3 Alaypappartikf aTreikovion oxnuaTiopoU NG 1ovTiKAG évwaong LiF atro Li kail F.

[Mopatnpnote oto mopomdve cynue 0Tt 1 omoPfoAn €vOg MAEKTPOVIOL
amd éva dropo Li 0dnyei o€ peimwon e atopkng tov aktivac. I't” avtd
KOl TOL KATIOVTO £X0VV TAVTOTE LKPATEPO HEYEDOS Od TO OVTIGTOLY O OV-
détepa dropa. AvtifBeta, n mpOSANYN nAektpoviov amd £va ovdETEPO
dtopo odnyel oe avENOT NG OTOUKNG TOV OKTIVAG, YU VTO Kot To, avid-
vto £xovv Thvtote peyaAvTEPO pEYEBog amd tar avTicTol o OVdETEPQ G-
TOUOL.

Me avaroyo tpomo oynuatiletar n woviky évoon NaCl. amo to
vazpio (11Na) kot yAdpro (17Cl). H miektpoviaky| doun Tov 0TOUOL TOV
vatpiov ivat: 13Na (2,8,1). Me amofoAn tov nAekTpoviov cbévoug, To
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o 000 PEYOAWVEI N OTOUIK
aKTiva Kal pIkpaivel o apiBuog
NAeKTpPoViwv 0B€voug, TGO
au&dveTal n EUKoAia Tou aTté-
Mou yia atrooAr NAEKTPOVi-
wv. AnAadr), augdvertal o nAe-
KTPOBOETIKOG (UETAAAIKOG) Xa-
POKTAPOG TOU OTOIXEIOU.

o AvTiBeTa, 600 EAATTWVETAI N
QATOUIKH AKTIVO KOl AuEAveTal o
apIOP6G NAekTPOViwy OBE-
VOUG, TOOO PEYAAWVEI N EUKO-
Aia TTPOCANWNG NAEKTPOViwV
ato éva dtopo. AnAadn, au-
EaveTtal o NAeKTPAPVNTIKOGS (N
METAAAIKOG) XOPOKTAPOG TOU
oTolxEiou.

e ETepOTTOAIKOG OETPOG €ival
01 QUVAEIG NAEKTPOOTATIKAG
@UOoNG TTOU CUYKPATOUV Td
KaTiévTa Kal aviévra oTIg 10-
VTIKEG EVWOEIG



dropo tov Na amoxtd ™ doun (2,8), nradn ) doun gvyeEVOLS agpiov
(tov véov). ‘Eto1 mpokvmTel To katidv Tov vatpiov: Na — Na’ +e”

H miextpoviaxn dour tov atdpov tov yrwpiov eivat: 17Cl (2,8,7). Me
TPOGANYT TOL €vOG NAektpoviov mov anéPfare to Na, to dropo tov Cl
amoktd dopun (2,8,8), dNhad doun evyevovg aepiov (tov apyov). ‘Etot
TPOKLILTEL TO aviOV Tov yAwpiov: Cl+e — CI',

2XHMA 2.4 Eikoviki Trapoucioon Tou oxnuatiogol Tng 1ovTikiAg évwong NacCl
amd Na kai Cl ye HETaQopd NAEKTPOVIWV.

Téhog, T 10VTa oV oYNUATICOVTOL GLYKPOUTOVVTOL [LE LOYVPEG NAEKTPO-
OTOTIKEG dUVANELS o8 oplopéveg Béoelg otov kpvotaiio tov NaCl. Ztov
KpVoTaAAo ovtd ot duvapelg Coulomb ackovvtat Tpog dreg TG devHHV-
oelc. 'Etot, ta 1d0via cusompevovtal, dote To KAOE Katidv va meptBaile-
tol omd €EL avidvta kol kdbe aviov vo mepiarietal and €1 KatiovTa.
AVt N «GLGGOPEVUEVT» KATAGTOON £50CQAAILEL TV EAGYLOTN EVEPYELL
670 GVOTNHO, dNAadY| T péylotn otabepotta.. Emopévac, otis tovtikég
EVAGEIS Oev vTILApyel i Evvola Tov popiov. O de ynukdc tomog, wy. NaCl,
delyvel TNV amAOVGTEPT OKEPOLOL OVOAOYIOL KOTIOVIMV KOl OVIOVTWV GTOV
KPOOTAALO.

IXHMA 2.5 Eikovikrj Trapouaiacon Tou oXnuatiopoU oTepeol XAwploUxou varpiou
(koIvo emTpaTTéCio aAdTl) aTTO OTEPED VATPIO Kal a€PIO XAWPIO.
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e Agv gival aTTapaiTnTo VO
OUUTTITITEI O APIBUGG TWV NAe-
KTpOViwv TTou aTToBdAAEl TO
£€va GTOUO PE TOV aPIOUO TwV
NAEKTPOVIWY TTOU TTPOCAA-
Bdvel To dAAo dTopo.

e Kavovag Twv OKTW: Ta
dTopa €xouv TNV TA0N vVa CU-
MUTTANPWoouV Tn oTIRAda 0OE-
VOUG TWV PE OKTW NAEKTPOVIO
(exT6G av gival n aTiBdda K
TTOU GUUTTANPWVETAI PE BU0),
WOTE VA ATTOKTHOOUV Tn dOMN
€UyEVOUG agpiou.

e ETTeIdn OTIG IOVTIKEG EVWD-
o€1g Ogv UTTAPXEI N €vvola TOU
Jopiou, y1 * autd OPICHEVES
(POPEG XPNOIUOTTOIEITAI O OPOG
TUTTIKA JACa avTi TNG OXETIKAG
HopIaKAG pHadag A TUTTIKO B4-
pOG avTi Tou poplakou Bd-
pOougG.



Evépyeia

ocar @ Na*

ATTEIKOVION TOU KPUOTOAAIKOU
mAéypatog NaCl (avarrTuypé-

vn Hopery).

KdBetog diaTtopn Tou Kpu-
OTAAAOU (TTPWTO GTPWHA).

ZXHMA 2.6 Zxnuamiopdg kpuotdAhou NaCl ammé Na(s) kai Clz(g). MapatnprioTe OTI
1o 16vTa Na®, TTou TTPOKUTITOUV WE atroBOoAr NAEKTPOVIWY, £XOUV WIKPOTEPO WEYEBOG
amrd 1a atopa Na (apyupdXpwHEG OPaipeg), evw Ta avidvta Cl° TTou TTPOKUTITOUV HE
TTPOOANWN NAEKTPOViWV £Xouv heyaAlTepo pEyeBog ato Ta dropa Cl (KITpIvoTTpdoIveg
o@aipeg). ETiong pn &exvdarte OT1 0 10VTIKOG deapOG 0dnyei To oUaTNUA O XaUNASTEPN
evépyela, 6TTWG TTAPACTATIKA TTAPOUCIACETAI OTO OXAMA.

KdBeTog diaTour Tou Kpu-
OTAAAOU (BEUTEPO OTPWHAY).

ZXHMA 2.7 Ameikévion tou KpuaTdhhou NaCl (cupTtrayr popen).To Teheutaio oxrua divel
™ ewToypa@Ikn eikéva Tou NaCl, 6TTwg eupavieTal 0ToV HOKPOKOTHO.
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XopuKTNPLGTIKA LOVTIKAV 1] ETEPOTOMKAV EVAGEMV

Ta Bactkd xopaKTNPIGTIKAE TOV IOVIIKOV EVOGE®V EIVAL:

1. Tovtikég evmoelg elval katd misovotnto to 0&eidla TV HETAAA®Y, TO
VOPOLEidLN TOV PETAAA®Y KO TOL QAT

2. 2T1C 10VTIKEG N ETEPOTOAKESG EVAOOELG OEV LIAPYOLY HoptaL. Zynpotile-
Tot KPOGTOALOG TOV 0TOiov Ol SOUIKEG HovAadeg ivat Ta 1ovta (1oVTIKOS
KPVOTAALOG).

3. Ot 1ovtikég evoelg £xovv vynAd onueia MEewg AdY® TV 10YLPOV
duvapewv Coulomb, mov Guykpatovv To 1OVTA TOVS GTOV KPOGTOAAO.
IT.x. T0 Koo aldtt (YAwprovyo vatplo) retar mepinov otovg 800 °C.

4. Ot kpvotaArol Tovg eivor okAnpol kot b0pavctot kot Oyt elotol Ko
OAKIUOL, OGS eivat 01 KPOHOTAALOL TOV HETAAAMV.

5. Xg avtifeon pe tovg KPLOTAAAOVE TOV UETAAA®V (UETOAMKAE KpPV-
OTOAMKA TAEYHATEL), Ol LOVTIKEG EVAOELS GE GTEPER KOTAGTAGN Elvat Ko-
Kot ay®yoi Tov NAekTPIopod. Opme, To TYHOTO Kot TO VOUTIKG TOVG Ot-
aAdpaTo Gyouv 1o NAEKTPIKO pevpa (PAére oynuata dimha Kot KOT®).

6. [ToAAEC 10VTIKEC EVOGELS €Vl EVIAAVTEG GTO VEPO.

&
— ! L ——————— =
=

| = MTrarapia
| .
| =
|
| ~® &
(=
*"@) ZF |
~x T OeTkO
y —F <= nAekTpodio
ApvnTIKG Tnypévo
NAEKTPOBIO aAar

ZXHMA 2.8 Me m&n o kpuoTaAog NaCl «oTrdder», oTroTe Ta 16VTA KIVOUVTAl EAEUOE-
pa (KaAdG aywyog Tou NAEKTPIGHOU).

Oporomorkog depog

Ag moapakolovdncovpe ToOpa TOG oYNUATICETAL O OLOIOTOMKOG dECUOG.
Otav n mukn évoon oev meptAapfavel HETOAMKO GTOLXELD, TO ATALTOV-
HEVO OGO €VEPYELOG Yo TNV eE0y®yN MAEKTPOVIOV givol TOAD LEYAAO,
KO ETOUEVMG O GYNUOTIGUAS 1OVTIKNG Evmong eivat paAiov advvatoc. To
KaAVTEPO OV UTOopel va GLUPEL OTIC TEPIMTOGEIS VTES €ival Tar dTopa
VoL 10 TNPGOVY OVCIUCTIKG TO NAEKTPOVIA TOLG KOl VO GLVAYOLV TAVTO-
YPOVO Hio GLUEOVIK KGVVISOKTNGIAG» HETOED TOVG, VO GYNUaTicovy dn-
Aadn Kowd (evydpla nhektpovimy.
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H didAuon Tou NaCl(s) oto
vePO TTPOKAAEi dIdoTOCN OTOV
KPUOTOAAO, OTTOTE TA 1O6VTQ
KivouvTal eAeUBepa (KaAOG
aywyog Tou NAEKTPIGHOU).

o HuimmoAik6 deapd () doTikd
OPOIOTTOAIKO) £xOUpE OTAV TO
KOIVO CEUYOG NAEKTPOVIWV
TTPOOoQEPOEi aTTd TO £va POVO
dTopo.



»  Ortav 000 yeIrtovika aropo. Katéyovy omo koivod éva (evydpt nAektpo-
Viwv, AEUE 0TI GLVOEOVTOL UETM EVOS OUOIOTOAIKOD OETUOD.

To koo avtd (evydpt nhextpoviov dev meplopiletarl og £va Atopo, oA

amAdveTon oav olytv, mepidilovtag katl ta dvo drtopa. Eivar dvvatdv

eniong ta dtopa va potpalovtal mepiocotepa amd 600 niektpdvia. Kotd

OLVETEL, Ta. GTopa ival duvotd vo cuvdgovTal pe anko decpd (va kot-

vo Cevyapt niextpoviwv) N pe dmhd deoud (600 kowd Cevydpro nie-

KTpovimv) 1 pe Tpurhod deopd (Tpia kowva Levydpia nAekTpovinv).

» Me 0u010m0AIKO JEOUO, OTWE VTOONAWDVEL KOL TO OVOUG. TOD, UTOPODV
va. oovoefovv drouo. tov ioov otoiyciov (auétalia) i diapopeTik®y
aroyeiov (ovvipbwg ouétalia).

Mn Eeyvapue 0T, OTMOC OTNV TEPIMTMOT LOVIIKOV EVOGEMY, OUOLOTOAL-

Kot decpol oynuatifovrol povo 0tav To GVGTNHA 0dNYElTUL GE YOUNAOTE-

pN evepyelakn otabun, ondte Eyovue otabepdtepn doun.

Ag dovue Thpa TOG PTopovv v cuvdebovy dvo dropa vdpoyodvov, Yo

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

Baio cUVEIGPEPEL TO LOVAIIKO LOVIPES NAEKTPOVIO TTOL O10DETEL, e 0To-

TEALEGUO TO GYNUATIGHO €VOG KOwoL (edyovg niektpoviwy, onladn evog

Cevyoug mov var aviKeL kol 6Ta dVo dtopa. Kat’ avtd tov tpomo ta dvo

4o amroKTOVV JOUT| EVYEVOVLS aepiov.

H + ‘ H———— H:H

Me avarloyo TpOTO UTOPOVUE VO LEAETIICOVUE TO GYNUATIGHO TOVL popi-
ov tov vopoyrwpiov (HCI) amd éva dropo 1H kou éva dropo 17Cl. Ta
Vo drtopa apoifaio. cvuvelcPépovy ta povipn (povayikd) nAekTpoOVIa
TOVG TTPOG CYNUOATICUO EVOG OUOLOTOAIKOV deopov. Kat’ avtd tov 1pomo
Ta. 600 GTOWO OTOKTOVV SO EVYEVOVG alEPIOV.

H +.Ci——H:{l:  H-Cl

Ot Topamave TopacTACELS, TOV dElYVOLV TV KATOVOUY TV NAEKTPOVI-
@V 60Evoug 6T0 LOPLo, KOOMG Kol TO GYNUATIOUO TV OUOOTOMKAV Og-
ouwv, ovopalovtol ylexTpoviakoi tomor. Me Pdorn Tov NAEKTPOVIOKO
OO0 TapaTnpovuE 0Tt 6To popto tov HCI £yovpe tpio pn deopikd Cebyn
Niextpoviov (NAEKTPOVIO TOV dE GLUUUETEYOVV GTO GYNUATIGHO JEGUMDV)
Kot £va OEGIKO, TOV OHOLOTOAKS decd. O 0pO10TOAIKOC aVTOG OEGUAC
umopet va tapactadel Kot pe pio wodAa.

210 onueio awtd KOAO €lval Voo KAVOLUE ot cOVTOUN avapopd
oV €vvola NG NAEKTPapvNTIKOTNTOS. HAEKTPpapVvRTIKOTHTO GTOLYEIOD
0VOUALETAL 1] TAGH TOV OTOHOV GTOLYEIOD VA EAKEL NAEKTPOVIA, OTAY
OVTO CUUUETEYEL GTO CYHUATIGUO TTOLVATOUIKDY GOYKPOTHHUATOV.

Av 10 dropa mov oynuatiCovy Tov OpOOTOMKO OeGUo givor O-
pota peta&d Toug, Ommg m.y. 6To popto Tov Hy, tdte 10 Koo (edyog nie-
KTPOVIOV TOV OHOLOTOAKOV deCUOV EAKETAL €€ 1GOV OO TOLG TLPTVES
TOV 000 OTOU®V, OTOTE EXOVUE OHOIOUOPPN KATOVOUT TOL Kool (g0-
YOUG TV NAEKTPOVIOV HETAED TV dV0 ATOU®V. LTV TEPITTMOT OV
Eyovue évo un woliko (un moLWUEVO) OUOLOTOIIKG OEGUO.
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Evépyeia

MNpoogopd
EVEPYEIOG

O oXNUOTIGPOG OUOIOTTOAIKOU
OeopoU odnyei To cUoTNUO CE
XOUNAOTEPN evEPYEIQ, OTTWG
@aiveTal OXNMATIKA OTNV TTE-
PITITWON TOU oXNUATIONOU Tou
Mopiou Tou udpoyovou. AvTi-
Beta, yia va dlaoTraoTel évag
OeOUOG aTTaITEITAI EVEPYEIQ
(evépyela deapou). ‘Ooo pe-
yaAUTeEPN €ival n eVEPYEIQ QU-
A, T600 TTI0 1I0XUPOG €ival O
Oe0NOG.

® [eVIKWG T ATOUA APETAA-
AWV EVWVOVTAI PUE OMOIOTTOAI-
KO OeaO.

e O1 nAekTPOVIKOI TUTTOI TWV
Hopiwv pdg deixvouv O,TI Kal
0l yopiaKoi TUTTOI (aTTd TToIa
dTopa Kal hE TTola avaAoyia
OUYKPOTEITaI TO HOPIO), KAl
ETMITTAEOV TNV KOTAVOUI) TWV
NAEKTPOViwv 0BEVOUG TV
ATOPWV.

o HAekTpapvnTIKOTNTA £VOG
arépou gival n duvaun (Tdon)
ME TNV OTTOIa TO ATOHO EAKEI
NAekTPOVIO PECT OTO POPIO
TWV EVWOEWV PE AAAa dTOpA.
Na onpeiwbei 611, 660 n arto-
MIKF} OKTiVa PEILVETAI KOI O
apIBUGG TV NAEKTPOVIWY
o6évoug augdveral, TOGO N
TIMA TNG NAEKTPAPVNTIKOTNTAG
auédvel.



Ag ovopPaivel Opwg To 1010, dTav T ATOHO TOV HoPiov £ivorl SoPOPETIKA,
.. oto popo tov HCI. Ty mepintwon avt to kowd (edyog TV nhe-
KTPOVIOV EAKETOL TTEPLOCOTEPO OO TO MAEKTPAPVNTIKOTEPO ATOWO, T.Y.
Cl. 'Etot, égovpe avopoldpopern KoTovopr tov Kool (ehyovg Tmv nie-
KTpoviov, Le HEYOADTEPO TOGOGTO TTPOS TNV TAELPE TOL NAEKTPOPVNTL-
kotepov (m.y. Cl). v mepintmon avt) o deopdc ovopdaletal wolikos
(rodwuévog) oporomolikos decuds. Eivor pdMoto Tpoeoveég mwg 060
peyoAvTepn etvar n dtapopd NAEKTPApVNTIKOTNTAG HETAED TV aTOU®Y,
TGO 0 TOAWUEVOS EIVaL O OHOOTOAKOG OEGUAC.

ZXHMA 2.9 O moAIk6G 0UOIOTTOAIKOG BeapOG (METO) atroTeAei Wia evdIdueon KaTAaTa-
on PETAEU Tou PN TTOAIKOU (apIoTEPA) Kal TOU 10VTIKOU OeGHOU (BeEId).

[Topakdtm divovtor ot NAEKTPOVIKOL TOTOL TOV TOAVOTOUIKAOV HOPimV,
vepo¥ (H20)xan appoviag (NHs), kabdg kot tov popiov pe molomAong
OLO10TTOAKOVG deG0VGE, d10&eidiov Tov dvOpaxa (CO2) kot aldtov (Ny).
Noa moapatnpricovpe 6Tl 6€ OAEC TIG TEPMTMGELS, TANV TNG TEAELTAING, Ol
deopol glvar opotonoikol moAkol. Emiong va onpeudcovpe 6t 0 duthdg
KoL TPUTAOG 0eGOC cuykpoteital amd 600 N Tpia Kovd Levyn niektpovi-
OV, OVTIGTOLYOL.

-Q: + 2H- ——> H:0
H

N- + 3H ——  H:N:H
H

o O1 KaBapd ouoIOTTOAIKOI Kal
KaBapd 10vTIKoi deaoi gival
akpaieg TTepImTwoelg. Oi Tre-
pPICCOTEPOI BECHOI Eival evOIQ-
MECOU XapaKTAPA.

® H m6Awan £vOG OUOIOTTOAI-
KoU &eapoU UTTOdNAWVEI TNV
UTTOPEN 10VTIKOU XOPAKTH PO
OTOV OMOIOTTOAIKO OEOO.

Mopiakd JovTéAa OloIOTTO-
ANIKWV EVWOEWV

u6pio NH3

popio CO»

ZXHMA 2.10 =xnuaTiki
QTTEIKOVIOT TNG OMOIOTTOAIKNG
évwong NHs.



X0pOoKTNPLOTIKG OROLOTTOALKAV 1] HOPLOKADV EVAOGEMYV

1. Ot popokég eVOGELS dAPEPOVY EVIVTIOCIOKA A0 TIG LOVTIKEG, vt
dNradn dtokprrd copmALypota atdpwv (Lopie) Kot Oyl EKTEVI] GLOCM -
topoto (kpvotarior). Exmiéov, ot elktikég duvapelg petad tov popi-
oV glvar aoBevelg oe oyéon pe avTES HETAED TOV 1OVIMV GTO KPLGTOAAL-
KO mAEYpa. ' avto o1 poplakéc evmaoelg oynuatilovy uaAokd oteped pe
YOUNAG onueio TEemg, | VYPA e YounAd onueio Bpacpod, 1 aéplo co-
pato. Yrapyovv BEPaia TEPMTOOELS GTIC OMOIES TO ATOUOL GLVOEOVTOL
peta&h Touvg Kot oynmuotilovv peyolopoplo, OmmG eival To SOUAVTL 1 O
yYpapitng, Ta omoia yopaktnpiloviar amd eEopeTikn oKANPOHTNTO Kol TO-
A0 vynAd onpeia TMEemc.

2. OpoloToOMKEG EVAOOELS ival Kotd To TAEIGTOV 01 EVAGELS LeTAED apLe-
TdANOV, Ty, 0EEN, 0EE1O10 AUETAAA®Y KAT.

3. Xe kabapn KatdoTaon elval KoKoi oywyol Tov NAEKTPIGHOD, EVOD Ta.
VOATIKG SLOAVLOTO OPIGUEVMV OLOLOTIOAMK®V EVOGEWDV (TT.). 0EEwV) 4~
YOUV TO NAEKTPIKO pEVULAL.
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IXHMA 2.11 O ypa@itng
(Trévw) Kai 1o SlapavTi (KATW)
atroTeAOUV XOPOKTNPIOTIKA
TTapadeiypaTa KPUOTOAAIKWV
OTEPEWV TWV OTTOIWV T ATOU
ouvo£ovTal UE OMOIOTTOAIKOUG
0eopoUg (OhOIOTTOAIKOI KPU-
aTaAAol).



2.4 H yhdooa g ynpeiog — AptOpog oSeidwong-
Ipagn nukov TOrov Kot EL.6ay®Y 6TV 0Vopd-
TOALOYIO TOV EVOGEMV

Ewaymyn

H yAdooa g ymueiog eivar n mAovototepn YAwooa. ‘Exet va kdvel pe
TOVAQYLOTOV OEKO, EKOTOUUVPLO YVMOOTEG EVOGELS Kot 0 aptBudg avtdg
avéavetan paydaia. [Tepimov 600 000 véeg evioelg mapackevalovtol Ké-
O ypdvo. Xkepbeite yio cOykpion OTL 1 ayYAIKY YA®GG 0V EEMEPVA TIG
500 000 Aé&erc.

v apyn To ovopato divoviov Kotd to mAgiotov pe Baon v
TPoéAevon N TIG WIOTNTEG TNG EVMONG, .. TO YPOMO. Mepikd an’ avtd
«OVTEYOLVY LEXPL GNUEPQ, TTY. OWVOTTVELUA 1 AKkova POpTe (SuvaTd vepod,
70 Vitpkd 0&V). Afyo apydtepa, pe Ty avEnon tov apldpod TV eEvooeE-
OV, emKpATNoe TAPNG cOyYLoN, HEXPIS OToL oTIC apyés Tov 19°° cdva
o omovdaioc ynukdc Berzelius édmoe tovg cupuforiopode TV yNUIKGOV
oTOlYEIMV KOl AVOLEE TO OPOUO Y0 TN GLGTNLOTIKY LEAETT TNG OVOLLOLTO-
hoylog.

21ig nuépeg pog n Aebvig ‘Evoon Osopntikng kot EQappocpué-
v Xnueiag (IUPAC) éxel em@opTioTel e TO £pY0 TNG EVOPUOVIONG TNG
debvoig avtg «yAdooag», e Béomon and Koupd o€ Kopd VE@V Gv-
UTANPOUOTIKOV KAVOVOV TOV VO KOADTTOUV TIC VEES eEEAIEELS KOl £yoVV
TOYKOGHLAL 167D,

Xnuka coppoira, To arpafnrapt Tng ynpeiog

Ta ynuikd cdppora eivar cuvtopoypagieg Twv ovoudtov Tov 112 ctot-
yelov. Ta cdppora avtd Tpoépyovial cuvNO®S amd TO TPMOTO 1 TA. dOVO
TPAOTO YPELLOTA TOV AYYAIKOD 1] TOV AOTIVIKOD OVOLOTOG TOV GTOLYEIOV.
Ta cOpPoda kot To OVOLOTO TV GTOLYEI®V dIVOVTOL GTO TAPAPTNLA,
GTOV TIVOKO TOV GYETIKOV OTOUIK®OV poldv (aTopik®v Bapdv).

Xnuikoi TOmToL EVOGEMVY, TO AEELAOYL0 TNG YN NEiNG

Ot ympcoi Tomot amotehovV ta GOUPOAN TOV YNUKAOV evOce®v. Ot yn-
HKot TOTToL StoKpivovTat 6€ d1popa 101 AvAAOYQL LLE TIC TANPOPOPIES
7oV 3VOLV Y10 TIG EVOGELS TIS 0moieg supPoArilovv. Ot popraroi tomot,
OV (PNGLOTOLOVVTAL GLVNOMS GTNV avOpyovn Ynueia, pog detyvouv:

1. amod mola otoyyeio amotedeital n Evaon

2. Tov akpiPn apfud TV ATOU®V GTO HOPLO TNG VOO,

Noa onpelwbei 6tL n opyavikn ynueia tepthapPavet T EVOGELS TOV G-
Bpaka Anv tov CO, CO,, H2CO3 kat avOpoakikdv aAdTmv.

Mo ™ ypaen kot v ovoposio Twv HoploKdv THT®VY gival amoapaitnn N
YVOOT TV KUPLOTEP®V WOVTOV KOO Kot 1 ekpdbnon tov cuvnbéote-
POV oplOUOV 0EEIBMONG TV GTOYXEIMV GTIG EVMOGELS TOVG. AVTh eKTibE-
VIO OUEGMS TOPUKATO:
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Berzelius (1779-1848)
>oundoég yiaTpog. H aydrn
TOU VIO TIG PUOIKEG ETTIOTAHEG
TOV £€0TPEWE TTPOG TNV IOTPIKA,
TO pHOVO KATAAANAO TTEIO EKEi-
vn TNV €TT0X YIa OTTOIOV €VOI-
agpepdTaV va oTTouddoel Xn-
ueia. MNyavTiaio ATav 1o £peu-
VNTIKO TOU £pY0. Z€ IO ETTOXN
6TT0U 01 dnNUOCIEUTEIG ATAV
NiyooTéG, auTdg dnuoacicuce
250 TrepiTIOU TTPWTOTUTIA AP-
Opa, ekto6g a1d BIRAia. Ava-
KAAUWE vEa oTOIXEIQ KOl
TPOCdIOPICE UE OXOANAOTIKO-
TNTA TIG OXETIKEG ATOMIKEG UA-
Ceg OAWV TWV TOTE YVWOTWV
oToixeiwv (43). Epnupe 1n
«XNMIKN aA@ARNTO», EIGAYO-
VTAG TIG GUVTOUOYPO®IEG TWV
OTOIXEIWV, TTOU €KTOTE XPNOl-
poTroloUvTal oTn dIEBvN
YAWGCOQ TNG XNMEiag.



O1 TO7oL TOV LOVTOV Kl 01 OVOROGIES TOVG

To 16vTa ©¢ YVooTd sivor popticuéve dropa, .y. Na*, S N POPTIGUEVAL
ouykpothpata otdpmy, Ty, NH,*, SO4%. Avtd mov &xovy Oetikd poptio
Aéyovtal Katdvta, EVe oVTé Tov £X0VV ApVNTIKO (oPTio AEyovTol avio-
vta. Ot ovopaocieg Kot ot GUUPOAIGHOL TV KLPLOTEP®Y LOVOUTOUIKAOV
K0l TOAVOTOMKMV 1OVTOV dTVOVTOL GTOVG TOPOKATM TIVOKES:

Mivakag 2.3  OvouaToAoyia TwV KUPIOGTEPWY HOVOATOUIKWY I60VTWV

ClI"  yloplovyo | yhopidto 0%  o&vyovouyo 1 ofeido
Br  Bpouiovyo 1 Bpopidlo s* Be100y0 1 GOLAPIOI0

I 1001000 N 1d1010 N¥ al®Ttovyo 1N vitpidlo
F @Boprovyo 1 eHopidlo P pmogoponyo | poceidio
H  vdpoyovoiyo 1 vdpidio

Mivakag 2.4  OvopaTtoAoyia TwV KUPIOTEPWY TTOAUATOMIKWY IOVTWYV

NO;™  vitpiko CN’ xvavio (kvavidio) HCO3;™  6&wo avOpaxikd
CO3* avBpoxikd | ClO, vrepyhmpikd HPO,? 6Ewvo puopopikd
S0, Beukd ClO;”  ylopwd H,PO, 0166&vo pmcpopikd
o AvdAoya TToAUOTOMIKG 16VTa
PO,% pwopopikd | ClO;  yhwpiddeg MnO,  vreppoyyovicd uE auTd Tou Cl oxnuari¢ouy To
Br, kai 10 |, T.X. BrO3™ Bpwpi-
OH" vdpoteidio | CIO™ vrmoyropuddeg Cr,0,% Sypouko KO 16V.
NH," appdvio HSO,  6&wo Betcd Cr0,* APOLKO
AprOpog o&eidmong

O ap1Budc o&eidwong (A.O.) eivar pio copPatikn £vvola mov extvondnke
Yo vo SIEVKOADVEL, PETAED AAA®V, TN YPAPT TOV YNUKOV TOTOV.

»  Api1Qudc oleidwons evog atouov o€ uio. opoloTorKY Evawan opileTol
TO POIVOUEVIKO QOPTIO OV B0, ATOKTHOEL TO ATOUO, OV TO KOIVA (EDYN
niektpoviwv amodoBodv ato niekTpopvnTiKoTEPO GTOUO. AVvTtioTolya,
ap1Ouog oleidmong evog 10VTOS ae [io. 10VTIKI Evaarn €IVl TO TPAyLUo-
TIKO POPTIO TOV 10VTOG.

Ot cvvnBéotepor apBuoi o&eldwong otoyeimv oe evdoelg givol avtol
OV AVALYPAPOVTOL GTOV TOPUKAT® TIVOIKOL:
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Mivakag 2.5 ZuvnBeig Tinég A.O. OTOIXEIWY OE EVWOEIG TOUG

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

Al +3 O] -2 (-1, +2)
Cu, Hg +1, 42 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, 46

['a tov vmoloyiopd Tov aplBudy o&eldmong oToleimV 68 EVOCELS 0KO-
AovBOVLE TOVG TOPOKATM TPAKTIKOVG KOAVOVEG:

1. KdéBe otoryeio oe ehevbepn katdotaon £xel A.O. 160 [E TO UNdév.

2. To H o115 evoeig tov €xet A.O ico pe +1, ex1d¢ amd TIc EVOGELS TOV
pe ta pétadla (vopidia) mov Eyet —1.

3. To F ot evdoeig tov €yet mévrote A.O ico pe —1.

4. To O o115 evwoelg tov &xel A.O io0 pe —2, ek10¢ and to vrepo&eidtn
(mov €yovv v opdda -O-0-), ota omoia £xet —1, kot v évaon OF; (o-
Eeidro tov @Oopiov), oty omoia et +2.

5. Ta akkaMa, wy. Na, K, &ovv mdvtote A.O. +1, Ko ot aAKOAMKES yoi-
&g, m.y. Ba, Ca, éyovv mavtote A.O. +2.

6. To alyeBpikd dBpoopa Tov A.O dA®V TOV atdpmv o€ pia Evoon &i-
vat {60 pe to undév.

7. To ahryeBpwcd dOpoopa tov A.O dAwv TV atdpwv og £va ToAvaTo-
pikd v givar ico pe to eoptio Tov 1OVTOC.

Hoapaderypa 2.4

Noa vroroyisBovv ot apBpoi o&eidmwong:
) Tov S 670 OguKd oY (H2S04)

B) Tov P 610 pcpopikd 16v (POLY).

AITANTHZH

a) Ot apBpoi o&eidmong v to H eivon +1 ko yuo to O givan -2, dpa é-
YOLUE:

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

B) T'a 10 O o ap1Buds o&eidwong givar —2, dpa £YOVLLE:
X+4(-2)=-3=>x=+5

dniadn, o A.O. Tov P 6T0 pedc@opiko 16v gival +5.
Egappoy

Na vroloyicete Tovg apBpovg o&eidmong:

a) Tov ypopiov (Cr) oto dyypouikod kaio (K2Cr,07) kot
B) tov avBpaka (C) oto avBpakikd 16v (CO3%).
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I'pa@1] popLok®@v TOTOV avopyaveOv YNMUIKAOV EVOGEMY

Kot apydg dexopacte 6t 1 avopyavn EVoon amoTeAeital amd dvo pépn,
oV Umopel va givat dtopa 1 WvTa. Av To TPAOTO HEPOC, Y. A, Exel Oeti-
K6 apBpd o&eldmwong +y, evd 1o devTepO TUN B €yt apBud ofeidmong
=, TOTE 0 HOPLOKOG TOTOG TNG Everong eivar A By.

Noa mapatnpnicovpe ot

. oV KAmolog deiktng etvan 1, t6tE TOC TapodeineTa.

B. av 0 A0Yyog y:X amlomoteital, TOTE TPONYELTAL ATAOTOINGN TPV Ao TN
YPOPT TOL HOPLOKOD TOTTOV.

IMopaoerypa 2.5

Noa ypa@ohv o1 Hoplakol TUTOL TMV EVOGEMY TOL OTOTEAOVVTOL OTTd:
a) A" kot SO4%

B) Sn** ko O?.

AITANTHZH
o) Al2(S04)3
B) Sn,04 — SnOs.

E@appoyi

Noa ypa@ohv o1 Hoplakol TUTOL TOV EVOGEMY TOL OTOTEAOVVTOL OTTO:
a) Ca®* kot CO3%

B) Fe** kon S%.

Ovopatoroyio avopyaveV YNUIKOV EVAOGEMYV

H ymukn yAdooa, t€A0g, OLOKANPOVETAL LE TNV OVOUOTOAOYIO TV EVM-
CEWMV. X€ YEVIKEG YPOUUES 1| OVOLATOAOYIOL TOV EVOGEMV OTOTEAEL GLV-
SVUGUO TV OVOUAT®V TV 600 tunudatov (A, B) g évoong. Na mopa-
mpnoovpe 6t otnv EALGSa, o avtiBeon pe tig oonyieg g IUPAC, ot
evooelg dwpalovtar avtibeta amd 0tL ypheovtal. Aniady, to de0TEPO
TR TNG Eveong daaleTol TPMTO Kot TO TPATO TUNLO QVTNG OEVTEPO.
Ot kavoveg mov mopatifevtol TapaKdT® aPopovV TNV ovopacio avdpyoa-
VOV EVOCEWV, e TNV Tpolmdbeon 0Tt yvmpilovpe T0 pHoplakd TOTO ov-
TAOV.

0. Ot evioelg v petédhov (M tov 1vtog NH4") pe molvotopkd ovidv
ovopalovTal e TO OVOUO TOV OVIOVTOG TPAOTO Kol TO OVOWO TOV UETOA-
Mov(M NH;") petd. Emiong, ot evOGEC TOL VIPOYOVOL |E TOAVOTOMIK.
avidvto ovopdlovtal e To OVOU TOV avIOVTOG TPMTO Kot T AEEN «o&v»
peta. Tly.

K2CO3 avOpaxikd kAo

Caz(PO4)2  @wo@opikd acPéotio

NH;CIO; YAOPIKO CpLdVIO

H2SO4 Beukd 08D

H3PO,4 QPOOPOPKO 0EL
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e YUPQWVA WE TIG 00NYiEG TNG
IUPAC, atnv ovopatoAoyia
TWV AVOPYAVWY EVWOEWV
TIPOTACTETAI N OVOUACia TOU
TIPWTOU TUAMOTOG KOl OKO-
AouBei n ovopaoia Tou deUTE-
pou TuApaTog, T.X. SO3 B¢io
TpI0E€idIO.

o E¢aiptocig

HF  udpopBoplo
HCI udpoxAwplo
HBr udpofpwuio
Hl  udpoiwdio
H>S udpbBeio
HCN udpokudvio.



B. H ovopoocio évoong petddiov (1 NH4") pe apétodlo mpokdmtel omd
TO OVOUOL TOV APETAAAOV pe TNV KATAANEN -00y0 1| -1d10 Ko akoAovBel To
évopa tov petédhov (1 NH4Y). Na mapatnpicovpe 6tt, av 10 HETOARO
€xel mePLocOTEPOVG amd Evav aplfnotc o&eldwong, tote péca oe mapév-
Oeon avaypdeetot pe Aotivikd aptBud o apBudc o&eidmong otov omoio
OVOPEPOLUCTE. T.Y.

MgBr, Bpouovyo payvinolo
FeS Bel00yoc oidnpog (I1)
Fe,03 o&eidro admpov (I11)

v. H évoon evdc petdAlov pe 10 vopoleidlo ovopaletor vopo&eidio tov
petdAlov. m.y.

KOH vdpo&eidio Tov kaiiov,
Al(OH)3 OPo&eidio Tov apytriov

5. Mepkég popég 600 otoryeia oynuatilovv meptocoTepeg omd pio evo-
oelc. o ) 01dkpion avTOV, OTIC TEPUTTMOOCELS AVTEG, YPTCLOTOLOVUE
apBuntikd tpobépata, mov deiyvouv tov aplOpd atdpmy Tov dEHTEPOL
otoyyeiov. ILy.

CO  povo&eidio tov avOpaka
CO; 0410&€ido Tov GvOpaka
N205 mevroeidio Tov almtov
PCls mevtayAmplovyog poceopog

Eqoppoyn

Atvetal 0 Topokdto Tivokogs:

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

Na*
Ca®
cu?

Al Aly(S

NH4

a. No counAnpoocete Tov mivako ypaeovtoag o€ kibe kevd tov avtictol-
YO HLOPLOKS TUTO, OGS OelyVEL TO TAPAOELY L.

B. Na apiBunoete Kot va OVORAGETE TIG 63 EVAOOELS TOL TTiVAKA.

y. Almho amd kabe dvopo Ko yopic va PAETETE TOV TivaKa vo Ypaye-

TE TOV OVTIGTOLYO TOTTO KOl GTT GLUVEYELN VO EAEYEETE TOVG TOTTOVG LE
TOVG ALVTIGTOLYOVG TOTTOVS TOL TTIVOKOL.
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N'vwpileig OTI...

Mia Trepiodeia oTov TTEPIOBIKS TTivaKa. .. ..

(epTrveuopévo atmo To TePIodIKG Baailelo Tou Atkins)

Kolag opicate 610 meptodikd Paciielo. Tovtog 0 TOTOG vt TPOYHOTIKOG., OGO POVIOGTIKOG KOL OV QOIVETOL.
Eivon to Paciielo tov ynuik®v otowyeiov. AT’ To 6ToyEl 0VTA PTIAYXVOVTOL Ol TAAVITESG, Ol Bpdyot, Ta PUTA,
ta (oo, kabeti Tov pog mepiPdiret. Kon gpeig ot id1o1 otoryeia ipaote, ot eyképarol pag cvvrtibevior amd otot-
yEloL, aKoOuUN Kot 01 OTOYELG Hog, pe Kamolo £vvola, eivor 1d10treg Tov otoryeiov. Eipaote Aoumdv KGToKol 6To
010 Paciielo, oo mePLodikd Pacileto.

Apiotepd pag, ot x®pa TG dVoNG, anAdveTal o opboymvios touéas Ty aroryeiwy S. Edd Paciien-
oLV Ta OPAGTIKG HETOAAD. AVTA Tov Ag cuvavtape Toté eELebbepa atn Vo™, AOY® TG EENPETIKNG TOVG Opal-
otikoTTog Kot 660 mpoympdpe mpog to votia, TOco 1 opdon av&dvetl. No Tépove yio TopadElyo TNV ovTi-
dpaon| Tovg pe 1o vepd Znv apyn, otn Popeia dutikn meployn tov Aibov (Li), To amotéleopa tng Ppoyng eaive-
tat aonpovto. H avtidpaon pe to vepod etvor novyn . To €6apog oryoPpalet, kol avadidel PUGOAIIEG VOPOYOVOUL.
Axpipog Tapakdte, oto vatplo (Na), o tomio aAlalel. Edm 1 Bpoyn maAevet pe tov tomo. To £dapog koylalet
ko Bpalel émote 10 KTuTd pic oTayove. vepov. Xto kdAo (K) ta mpdyuato yeipotepebovy. Edd 1o £d0¢pog oyt
puévo povokdvet kot Bpalet, 0ALG TLAVEL POTLE KOl KOIYETOL TO VOPOYOVO TOL EAeVOEPDVEL 1] avTidpaoT). AKOa
mo voTio, oTig TepLoyég povPidiov (Rb) ko kaiciov (Cs) ta mpayuata yivovior ekpnktikd .Ed®, kdOs otaydva
vepoL gival Kot puo fopPo mov crdel OGS TPOSKPOVGEL 6TO £50(p0G. TovTn 1 TEPLOYN OV VUL KOTOIKN G,
otav Ppéxet.

2 XHMA : H dpdion Tou vepoU Sia-
OOoXIKd, aTTO ApIoTEPA TTPOG Ta BECIA
oTo AiBio (Li ), Ndatpio ( Na ) kai KdAio
( K).

Ouwg, 1 dpacTiKOTNTO 0T TOV alkalimy de onpaivel 6t etvor dypnota. To vaTplo yia mopaderypa, wov Ppi-
oKketal 6€ agbovia 6Tt EHOMN VIO HLOPPT AAATOG, EIVOAL OVGIMOEG CLOTATIKO TOV VEVPIKOD GUGTILOTOG KOl TOV
EYKEPAAOL [OG, Y®PIG avTd B NUAGTE GYPNOTEG UNYAVEC.

Aimha 6To aAKGA0 Kot 6ToV 1510 opBoydvio Topéa Bpickovtor ot aAkalkés yaies. Edd avnket to a-
oféotio (Ca), xopic avtd dev Ba vIpyav 6TabePE OUKOSOUNLOTO GTIG GUYYPOVES KOWVMVIES, apoy arroTelel fa-
GlKO GVGTATIKO TNG OIKOSOMKNG, .. Lappapa. Ovte To péAN Tov (okov Bactieiov Oa giyav ToTé avamtdset Ta
emBetikd Tovg dmAa yopic avtd (ddvTia , xovAodovieg KAT.). Akpipidg mévm Tov givar To payvioto (Mg), mov
amotelel T0 PaGIKO GLOTOTIKO TNG YAMPOPVAANG, Y®PIS LTV 0 KOGHOG Bal eiye pov amonviktikn EEpol avti
TOV TTPAGIVOL TAPASEIGOL TNG (NG oV YvpifovLE.

Av dlooyicovpe Tpog To aploTtepd T YEQLPO HeTABoons (LETATTMONG), PTAVOVUE GTN YDPA TNG OVOTOANG,
10 0e&10 opboyavio Tuljua twv etotyciov P. Ed® Ppicketor n mo ed0@opmn TepLoyr| Tov TePLodkod Paciieiov,
mov gtvar ot Tov avBpaka. O C dwokpiveton and tn petpromddeld tov, ival KOAOBoA0g OTIS GYETELS TOV, OgV
glvar ynAopotng, 0nmg ag movpe to eOOpLo. X yMueia, OTOS TOAEG Popég Kal atn (N, avtd aviopeifetal. O
C pe ) petpro@pocivn Tov enéPare Tov 0TO TOV MG PAGIALYL TOV TEPLOdKOD Tivaka. Mnv Eeyvate 6Tl 0 Gv-
Opakag amotelel 10 Pactkd cuotatikd TV 10 mEpinov ekaTOopHLPIOY 0PYOVIKOV EVOcE®V. Ed® otV avoToit-
KN xOpa tor péTodlo givar ToAd o Npepa. o wapdderypo, o Kaooitepog (Sn) yio xpdvia YPNGLLOTOIOVVTOY
GOV TPOGTATEVTIKY EMKAAVYT TOV YOAVPIVOV COAVOV 6TN KOVeEPBomotia, TPoTov 0 KOVTivog fOpELog yeito-
vag tov, to apyilo (Al), aviikatactiosl 1060 10 okeAeTO (0idNPO) 0G0 KoL TNV emdepuidn (Kaocitepo) oyedov
OAOV TV GLCKELAGIAOV TOTMV, AKOL KL EKEV@V TTOL €ivarl TOG0 dlafpmTiKd 660 To avOpaKoHYa aVOWVKTIKA. .
O poAvPoéog (Ph), o Bopetog yeitovag ToL KAGGITEPOD, SUVVGE OKOUN UEYOADTEPT SLAOPOUT HEGH GTNV 16TOPIaL



YOPN OTN YNUIKN TOV adpdvela. ATd Ty emoyr g Popoikig Avtokpotopiog LEYpl GNUEPO ¥PNOULOTOIEITOL Y10l
TN HETOY®YT| TOV VEPOV, OV tvan eEanpeTikd S1ofpTikd vYpo. BEBara o poALPO0G dev ivar amoldTmg adpa-
VNG, KL €T, OTOV LUKPEG TOGOTNTES ALTOV EIGEADOVY GTOV OVOPAOTIVO EYKEQOAO, TPOKAAOVY HLOVONTIKT) £E0L-
cOévnon.

Awoyifovtog T YPOLLLU TOV LETOALOEOMY PTAVOLLE GTNV KOPOLH TG OVOITOAKTG XDPaG 6T0 Pacilelo
TOV OUETAAL®V. ES® Ppickovjie 0plopéves yVOpPLLEG AOpaTES AEPLEG TEPLOYES, OTMG TO ALMTO Kot TO 0EVYOVO.
To o&uyodvo eivar (otikng onpacioc. To idto amapaitnro yio ™ o1 gival o alwTo, Yioti ol tpwTeives Sop00-
vro amd avtd. Xapn o’ avtd petofifaletar n kKAnpovopkotta, pécm tov DNA. TTwo kdto daxpivovpe to
em6Popo (P), mov anotelel ovotatikd TV ootdv. O P mépa an” avtd éxel pio £VIovn TpocmmkoTnTo., IOV TOV
K0016Td W10itePo KATAAANAO Vo amobnKevEL EVEPYELD GTOVG OpYaVIGHOVS, VTTd poper ATP. Eva orovdaio ya-
paktnpoTikd ¢ Lmng eivar 6Tt dev TELEIDVEL aoTpomiaio, OAAG amattel apyn EKTOAMEN Kot TPOGEKTIKY d1dbeom
evépyelag. Mia pukpr mocotnta evépyelog €00, AAAN pio exel, Oyt Evag aievidtog katakAvouds. ‘Eva fripa o
oe&1a ovvavrtape To Ogio, Eva Kitpvo 6TEPED, TOL ATOTEAEL TN fdom Yo TV Tapaymyn Tov Oeukov o&éog. H ma-
paymyn Tov Beukol 0&€og, Tov eUTAEKETOL 1IGXVPA 6T Propumyovio MTacpatoy, el xpnoomom el mg delktng
NG amdd00NG TG OIKOVOLING oG x®poc. Na Aowwov pio mepiepyrn cupployio: 0l 0pyoviGHol pe KHPLo GLGTATL-
k6 tov C, ¥pnoyomolovv o&éa, e KOPLO GLGTOTIKO TO S, AGTE VO, TOPAYOLY MITACUATO, LE KOPLO GLOTATIKO TO
P, ywo va mapdoyovv evépyeilo o€ TPOTEIVEG, TV OTOIMV TO KVPLO GLGTATIKG Eivar To M.

Akp1Bog o kdt® 1 meployn sivar dnAntnplocuévn pe o apoeviko (As). H dpaotikdtra tov AS o¢
dNAnpiov TPOKVTTEL OO T GTEVI OUOLOTNTA TOV [LE TO PMOGPAPO, 1) OTTOiC TOV TALPEYEL T SLVATOTNTA VOL Ol
€160Vl 6€ OVTIOPACELG TTOVL LETEYEL O P eVD 01 AEMTES SLOPOPEG TOV GUVMOLOTOLY GTNV ATOPVOLLLET TOL pETAPO-
Mo o0 Tov KuTTdpov. To AS ¥pNGILOTOLEITOL Y10 VO OKOTMVEL KAAOTPOOIPETO, GE GLUYKEKPILEVO PAPLLOKOL TTOV
KOTOTOAELODV TIG AOUMDEELS, KOl KOKOBOLAM, OTO ¥NUIKA 0EPLo. TOL TPOGPAALoVY Ta VEDPO.

[T avatoAikd Bpiokovton ta ahoyova To eBopro Eeywpilet, etvor TOAD dpacTikd aéplo, TOv TOAD GVGKOAN
amobnkevetor €& outiog TG EVKOAING TOV HETATPETEL To doYElN 6€ KOGKIVO. Eutuyég mavimg yeyovog etvor n
xpnomn tov Oopiov MG TaPAYOVTO GKANPLVGNS TOV GUAATOL TOV SOVTIAOV Kol GUUBAAAEL GNUOVTIIKG GT GLVO-
Ak BeAdtioon g 0dovtikng vyeiag tov eBvav. To yAdpro, akpiPdg votia, Bpicketat o peyain apbovia 6to
Bolacowvd vepd. Exel, aykahd pe 1o vatplo, amotedovv to emttpanélio aidtt. To yAdpilo vrdpyet dpdovo Kot
GTO GOUA LLOG, 0 POAOG TOV , OT®G Kol 6TLG BAANCGES, eival KAT®S TadNTIKOS. ATOTEAEL TV EPMTIKY GHVIPOPO
TOV voTpiov, Kot 0 porog Tov meplopiletal 6° avtd. QoTOGO, G€ AEPLO LOPPN] TO YADPLO TAPOVTLALEL EVTOVEG
OHOLOTNTEG [E TO POOPLO, pumopel va Boavatdoel Toco pikpoPia 660 ko avOpdTovg. AALA propel va evBoveton
Kot yuo T Bovatoon TAnbuoudv e meptocoTEPO avemaictnTovg TpdToVG: 01 YAWPEVOpaKeS Kot ot YAwpopHo-
pavOpaKeg, TOL YPNGYEHOVY GOV YUKTIKE VYPA 1 6T 0lepolOA , TPOKaAOVV TV TpHma Tov 6L{oVToG.

270 T€L0G TOL KOGLOL, 6TNV ATt Avatoln, BploKovTol To EVYEVT] 0EPLO, TTOL OPVOVVTOL EVTOVO TN YN-
wikn dpdion Avti n EMEIYN SPACTIKOTNTOS TO KAOIGTA ¥PNOULE, YioTl LTopohV VO dNULOVPYRGOLV 0dPaVN O
TUOGPALPO OOV YPELCTEL.

AvapEso 6TV aVOTOMKY| KOl 6T SLTIKN X®Pa EKTEIVETAL 1] YEQUPO peTafoons (LETATT®ONG) Le TO
aroyeio d . Edd @aiveton n meproyn e€epsuvinke and avatordc mpog dvopdc. O yarkdc Bordnoe v avBpw-
wodTTO Vo OYEL 0to TV €m0YN ToL AiBov Kot va 0dnynBel oty emoyn Tov peTdAlov. O YoAKOS ovTEXEL 0T
SaPpmon Y1 avTd Ko Exel oKL KoL GYUEPO 600 PACTKES YPNGELS: GTNV KOTACKELT VOPOGSOANVAOV KOl GTN|
vouspatokornio. (Tny idia erlocogio akoAovbodv 0 GpyLPOG Kl 0 YPVGOG, TOL YPNCULOTOIOVVTOL TTOAD Kopd
TOPO OG LETAAAO TOV EUTOPIOV, TNG SIUKOGUNONG KOt TNG VOUGHOTOKOTING, AOY® KVUPIMG TNG EAKVGTIKNG TOVG
EUPAVIONG, TNG OTAVIOTNTAS TOVG KoL TG avOEKTIKOTNTAG TOLG 6TN ddfpmon). AkorlovOnoce N emoyn TOL G1O1-
POV TOL 001 YNGE TOV KOGLO 01N Propnyavikn exovictacn. TELog, £xovE TO TITAVIO pE TIG W1OTNTEG AKPLBMOG
mov ypetaleTon pio Kowvavia 1 onoia mdideTot TNV VYNAT TEXVOAOYI0, MGTE VO KOTAKTHGEL TOLG OVPUVOVG
(kataokevn Swotnponioiwv). Eival éva pétodho okAnpd kot avOektikd otn S1dfpmon, ®oT060 EAAPPO. ..

Kaipdg dpmg eivor va dodpe Kot T VIGLOTIKY ¥OPO TOV TEPLOSIKOV TTvaKa . XTo BOpELR TNG NTEPOTL-
KNG xdpoag, 0nwg nepimov n Iodavdio ota fopea g Evpdnng, Ppioketon pio Lovoyiky, OTOUOVOUEVT TEPLO-
¥, 0 V3Poyovo (H). To vépoydvo Tapd TV arAdTNTE TOV £XEL tio TANO@PIKT YUK COUTEPIPOPA KOL ETL-
TAEoV gival To o ApHovo 6ToKEL0 6TO GOUTOY, TO KOVGLLO TOV AGTPOV.

H otevi) Notio N1joog, ot avolkTd, amoTeAel TO TapdpTnpo Tov ivoke, £866 Katotkovy ta ototyeio, T,
ot AavBavideg otn Popeta Ampida Kot o1 akTvideg ot voTia. Edd n meproyn ivar ava&lomoinm. Yrapyovv Al-
YEG TEPLOYES TOV PaGIAEIOD 01 0TTOlEg HEYPL OTIYUNG O€ YPNGIEVOVY o€ Timote (dev Eyovv a&lomombel ovte amd
™ @von 00TE amd ™ Propnyovia). Yrapyoov dvo Bactkoi Adyor yi” awtd. O évag givar 6T1 To oTotyeio vdpyet
GTOV TAAVITI HOG G TOAD HIKpEG mocoTNTec. [a Tapdderypuo gpépvovpe to epdaykio (Fr). Exet extiunfei 6t
OTOLOONTOTE GTIYUN G€ OAOKAN PN T YN VILAPYOLV LOVO deK0ETTA Ttepimov dtopa Fr. To idto omdvia sivar Oda
T vEEpovpavia ototyeia. O devTEPOg AdYOG etvan 1 padievépyeta. OAa ta otoyyeio mépa an” to Biopovbio eivar
padievepyd . Kab” 6Ao To PNKog TV VOTI®OV OKTMV VTAPYOVY VEKPOKEPAAES e GTOVPMTH KOKOA . Edd axdun
KO TO EVOLOQEPOV TOV YNUKOV apyilel VoL KAUTTETOL Kot 1] EMPLANKTIKOTTO KOATAGTEAAEL TNV TEPLEPYELQL.



AVOKEQUAAIMOT)

1.

Topemvo pe Tov Bohr to dropo amoteleitor and tov mupnva (Betikd TpoTtdvia Kot
0VOETEP VETPOVIE) KOL YOP® OO TOV VPNV 6€ KAOOPIoUEVEG KUKAKEG TPOYIEG

TEPLOTPEPOVTAL TA NAEKTPOVIO, (TAOVNTIKO oTOpIKO HOVTENO).

Ta niextpovia evog oTopov Kotavépovtal e otifadec. O péyiotog aptBpdc nie-
’ ’ 7 r r r .. r ’ 2
Ktpoviev mov propel vo mapet Kobeptio amd TG TE60EPIG TPMTESG OTIRASES etvarn 217,

OmoL 71 0 KVPLOG KPavTIKOS aptOpos.

210 GVYYpOVO TEPOdIKO TivaKa Ta ototyeio katatdosovton e PAon Tov aTopKd
TOVG opOpd. ZOUE®VO HE TO GVYXPOVO TEPLOSKO VOLO O ISIOTNTES TV GTOLKEI®V

elvot TEPLOSIKT GLUVAPTNGT) TOL ATOUIKOD TOVG APLOLLOV.

O1 opilovtieg oepég Tov mivaka ovopdlovtat mepiodotl kat Katd HAKOG AVTOV V-
napyet Podpiaio petofoin TV 18010TNTOV TOV 6ToYEIV. O KOTOKOPLPES GTNAEG
Tov mivaka ovopdovtal opadeg Kot KataAapPavovtol ond otolyelo 1e avaroyeS 1-

Stotntec.

H ynuum ocvumepipopd tov ototyeimv koabopiletor omd v niextpoviakn doun

TV atdumV T0Vg (MAeKTpOVIa TNG EMTEPIKNAG OTIPASNC) KOl TNV ATOUIKT OKTIVOL.

Ta 600 KupLOTEPO €101 YNIKADV SEGUDV €ival 0 1OVTIKOS 1} ETEPOTOAKOG SEGHOG,
ov dnpuovpyeital e amofoAr] Kot TPOGANYN NAEKTPOVI®V, Kol O OLOLOTOAIKOG

deopdg, mov dnpovpyeitor pe apoloio GLVEIGPOPE NAEKTPOVIDV.

O 0opo1omoMKOG deGUOG TOV OVATTUGOETOL HETAED ATOU®V HE SIPOPETIKY TAE-

KTpopvNTIKOTNTO, OVOUALETOL TOAMKAG OLLOLOTOAKOG ST LLAC.

o ™ ypaen Kot v ovopacio Tov yMUK®OV evocewy Oa tpémet va yvapilovue

TOVG GVUPBOMGHOVG, TIG OVOHAGIES KOL TO. POPTIO TV 1OVIMV.

Qg apbpodc o&eidwong (A.0O.) evdg atdpov og pio opotomolikn Evmon opiletatl To
PovopeViKd @optio mov Ho amoKTAGEL TO GTOHO ov To Kowvd (edyn miextpoviov
0060000V 6T0 NAEKTPOPVNTIKOTEPO ATOpO. AvTioTtotya, A.O. gvog 10vtog, 6€ [

OVTIKY] éveon gfvot To Tpaypatikd poptio Tov 10VToG.

Aé€eic Kherwowa

Gropo ANHIKOG deoUAG

TUPNVOG NAEKTPOVIO EEOTEPIKNG OTIBASOG
TPOTOVIO OTOUIKN OKTIVOL

VETPOVIO LOVTIKOG 1} ETEPOTOAKOG OEGUOG
NAEKTPOVIO LOVTIKOG KPUGTAAAOG

oTdda OUO10TOAKAG SEGUOG

KOp1og KPavTikds apOpde NAEKTPOVIOKOG TUTOG
TEPLOSIKOG TIVOLKOLG NAEKTPAPVITIKOTITOL

atopkos aplduog TOAKOG OHLOLOTOMKAG SEGUOG
nePiodog ap1Opog o&eidmong (A.O)
opada

eEmtepikn oTifdda
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Epotioseis - Acknoeig - Ipofiquata

Epoticeic Eravainyng

10
11

12
13

T ovopdleton niektpoviakn otidada; Tlog petafdiietonr n evépyela Twv
NAEKTPOVIOKOV GTIRUS®V;

[dg cvpPorilovtat ot nAekTpoviakes oTiPAdec Kot G€ Told TN TOV KOpL-
ov kPavtikov apBpov (N) avtiotoyel  kabepio and avtéc;

IToog etvan 0 péytotog apBuds niextpoviov o KaOe niektpoviakn oTid-
da; Totog THmog mpocdiopilet Tov aptbpd avto;

Tt woydet yio Tov apBpod Tov niektpoviov g eEnteptknig oTiPddag Kot Tt
vy Tov aplBpd TV NAEKTPOVIOV NG TANGIEGTEPNG TPOG TNV eEMTEPIKN
oTipdda;

Noa dtatvndoete T0 GOYYPOVO TEPLOSKO VOLLO.

T1 eivar | mepiodog otov meptodkd mivaka; [1ocec meplddovg Exovpe 6ToO
GVYYPOVO TTEPLOOIKO TIVOIKOL;

I'a 1o otoyeio kdho (K), mov Bpicketar oty 4" mepiodo tov meplodikon
VoK, TL TANPOPOPID. EYOVLLE;

Tt givor ) opdda otov meprodikd mivaxa, [1dceg opddeg Exovpe 6To GUY-
YPOVO TEPLOJIKO TTivaKa,

["o oo Aoyo Ta oTotyeio evivovtot peta&h Toug;
[Tote éva oToLygio pmopel v oYNUOTIGEL LOVTIKO OEGUO;

No meprypdyete tpio. SI0POPETIKE YOPOUKTNPIOTIKA UETAED TOV 1OVIIKOV
KOl TV OPLOLOTOMK®V EVHOGEWMV.

Tt ovopdleton niextpoapvntikdtnta eVOg 6TotYElOL;

No ddoete peptkohs KAVOVES [LE TOVG OTOIOVE UTOPOVLLE VO VTTOAOYICOVLE
ToV aplOpod o&eidwong evog GToLyglov 6€ pio yMUKN Eveon.

Aoxnfoeig - llpoipata

Hiextpoviakiy doun twv atouwy
‘Eva amio uovtéio yia to drouo

14 Tlowc omd Tic Tapakdto Tpotdoelc sivor AGOog;

o) Hhextpovia tng idiag otipddog éxovv v idia evépyeia.

B) H otifdda L pmopei va mepiéyel 10 nhextpdvia.

v) H e€otepucn otipada (ektdg g K) mepiéyet to modd 8 niektpdvia.

d) H otipada O mepiéyel yua 1o yvootd uéypt onuepo otoyeia, pdoet tov
tomov 2n, 50 NAEKTPOVIQL.

15 No cvpminpdoete tic napakdro Tpotdoerc:
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16

a) To dropo amoteleiton omd TOV TUPNVA, TOL TEPLEYEL TOL

OETIKG v v, KOLTO «oeenenns veTpovia.
B) Mpw amd tov ......... KWVOOVTOL GE ......... TPOYIEG TO
[oteg amod Tig TapaKATo® TPOTAcELS eival AGBOC;

o) H otipada K avtiotoryei oe n = 1.

B) H otifdda N avtiotoryei oe n = 2.

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

0. GUUTANPMDGETE TOV TTIVOKOL:
17 N Anpd i
XTIBAAEX
P N € K L M N
24
12Mg
39
1o K
35
17 Cl
Mg?®*
K+
Ccr
18 To dropo tov pooedpov xet 5 Nhektpdvia oy eEmTepKh TV GRS,
n omnoia givor M. Ilowog givar o atopikog aptipdc 1ov POSEOPOL;
Ilgprooixos Iivarxag
19 T 10 otoyeio (Al), mov Bpioketar oty HIA opdda Tov TEPLOdIKOD Tive:-
K0, TL TANPOPOPIn. EYOVLLE;
20 No copmAnpdCETE TIC TAPAKATO TPOTAUCELC:
o) ‘Eva ototyeio mov PBpioketonr otny 5" mepiodo éxel Ta nhekTpdvId Tov Ko
TAVEUNUEVA GE ... ve.ee. .
B) "Eva ototygio mov Bpioketar otnv VIIA opddo mepiéyet ... ......... oV
......... oTipdoda.
21 T 1o dropo tov vazpiov (Na) Sivetar o atopkos tov apbpog: Z =11,

e Tt potlalet Kot o€ Tt S10PEPEL TO 1OV TOL VATPIOL Ot TO GTOUO TOL TPON-
YOULLEVOD TOV EVYEVOLS Alepiov KOl Ad TO 1OV TOV EMOUEVOD TOV GTOLYEIOVL
GTOV TEPLOOIKO TVOKOL;

e oo, OpAda Kol 6€ TTola TEPI0S0 TOL TEPLOJIKOD TIVAKO OVIKEL TO KoOE-
VoL 0o T TOPATAVE TPio oToLYE D,
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22 Na copumAnpdoeTe TIC TOPAKET® TPOTAGELC:
a) 210 obyypovo meplodikd mivoka To otoryeio eival Tomobetnuévo KoTd av-

B) O11810TNTEG TOV OTOYEI®V EVOL vovvvevs oeee TOV wuvenenns apBpov tovg.
v) To yropo (Cl) xor 0 Bpopo (Br) éxovv mapdpoteg pebodovg mapa-
OKEVNG KO TOPOUOIEG YNHIKEG O10TNTEG KOl OVIIKOVY GTNV..........
............ TOV TEPLOSIKOV TIVOIKOL.
d) To vatpro (Na) xai to apyido (Al) Exovv Ta nhexTpdvid TOLG KoTOVEUT-
péva otov 1010 aplpd oTIPAO®Y KOl OVIKOUV GTNV w.vvvveer venennnn. TOV
TEPLOSIKOV TTIVOKOL.

23 "Eyovpe avopépet 6Tt ototyeio mov Bpickoviot oy idia opddo Tov mepLo-
S1koV mivaka Topovctalovy avAA0YEG PLOIKEG OOTNTEC.
H VIA opdda tov meptodikoy mivoko mepiéyel Katd celpd to. otoryeio:
0O(Z=8), S(Z=16), Se(Z=34), Te(Z=52) ka1 Po (Z=84). Na cvuninphoete
TOV TOPOKAT® Tivoka:

mokvétno /g cm™®  otoyeio atopkn aktiva/A  otorysio
2,07 1,04
6,25 1,43
1,4310° 0,73 0
9,4 Po 1,17
4,81 1,67

24 "Eyovpe ovogpépet 6L ototyeio mov Bpickovron oy idia opddo Tov mEpLo-
S1KoV Tivaka TopovGLalovy avAAOYEG PLGIKES IOLOTNTEG.
H oupdda tov evyevov aepimv mepiéyel katd oepd to otoryeia: He (Z=2),
Ne (Z=10), Ar (Z=18), Kr (Z=36), Xe (Z=54), Rn (Z=86).
No GuUTANPOGETE TOV TOPAKAT® TIVOKAL:

onueio Bpaopov/ K otoyeio | mokvétnra/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 Na copminpdoete Tov Tivaka:

HAektpoviaxn Aoun oe
Ytoyyeio 2T1fadeg Opdoa | ITepiodog

K L M| N )

H 1 - - - -

Ca 2 8 8 | 2 -

Br 2 8 18 - VIIA

O] 2 - - - VIA 2

Na 2 8 - - IA

26 No ddoete d00 mapadeiypato otoyeiov o kadepio omd TIC TAPAKATO
OULAdES TOV TTEPLOJIKOD TIVOIKAL:
o) aAkdAlo  PB) olkahkég yaieg  y) aloyove  8) evyevi aépia.

* 27 No ta&vounoete ta mopakdTm otoryeio oe opddes, 6mov Ta ototyeio Ba
napovotdlovv mapopoteg ynukég widtnteg K (Z=19), F (Z=9), P (Z=15),
Na (Z=11), Cl (Z=17) xoa N (Z=7).

28 No copminpdoete ™y TpodTOO:
Ta otoryeio Tov TEPLOdIKOD TivaKa Tov PpicKovtol KATé UNKOG LG 0pt-
CovTiog 6€1pdiG TOV ATOTEAOVY Uil ......... oVTOV Kot £OVV:
o) Tig id1eg 1010TNTEG
B) Tov id10 ap1Bpd niektpoviov oty eEmtepikn oTiPAda
Y) 1OV 1510 ap1Oud NAEKTPOVIOK®OY GTIRAdWY
8) tov {10 atopkd apBud
€) tov 1610 polikd apouod
No emré€ete T 6OGTH OnAvVTNON.

29 No copminpdoete Ty TpdTOON:
Ta otoryeio Tov TEPLOdIKOL Tivaka TOv BPICKOVTOL KOTE UAKOG TNG 010G
KOTOKOPLOTG GTHANG TOV AmOTEAODV pid ... ... ... OVTOV KOt EYOLV:
(1) TOPOUOLEG 1010TNTES
B) mapaminoto atopkd apBud
v) ToV 1610 apOud nAektpoviakdv oTifddmv
8) tnv 1010 ATOMIKTY oKTiVeL
No emré€ete T cOGTH ondvnon.

* 30 Tow an6 @ otoeia A, B, I', A xou E pe avtiotoryovg atopikods apid-
povg 16, 12, 8, 20 ko 38 £xovv mapdpoleg OOTNTES;
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* 31

32

33

34

35

36

To poayvioiwo ( Mg ) Bpioketar otnv 3" mepiodo tov mepLodikov wivoka,
v 10 16V oo Mg?" éxet Sopn evyevoic agpiov. Me Baon avtd ta ded0-
péva TPOKVTTEL Y10l TO LayVNolo OTL:

a) éxet atouko apdud 8 kot Ppioketar oty VIA oudda

B) &xet atopikd apBud 12 kon Ppioketar oty IVA opddo

v) éxetl aTopukd apbpd 16 kat Bpiokeral oty VIA opdda

d) &xer atopkd ap1Buo 12 xat Ppiocketon oty HA opdda

Av 1o 16via A* kor BY éyovv tov 810 aptdpd nhektpovimy pe to evyevéc
aépro Ar (Z=18):

i) va Bpeite Tovg atopkods aptfpodc Tmv ctoryeiov A kot B.

il) Ta otoreia A kot B Bpiokovrat:

o) oty 1010 TEPi0d0 Kot GE S10POPETIKT OUAd0

B) otV 1610 opéda Kot 6€ SLOPOPETIKT| TEPI0SO

Y) 6€ S10POPETIKN OUASH Kal 6€ SLUPOPETIKT TEPI0d0

d) otV 161 opdda kot otV idia TEPi0do

No emAéEete T 6T AmdvInon.

No ypayete 10 ovpBoro Tov katdvrog X** kat tov avidvrog ¥ mov vo
gyouvv Tov 1810 apBud niextpoviov ue to guyevég aéplo Ne (Z=10). Aivo-
vtat To. oVpPoAa TV 18 TpdTOV oTotYEl®Y KOTA GEPA 0LEAVOLEVOL 0TO-
oy apBpov: H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, Cl,
Ar.

IMotog givat 0 atoptkde aptdudg tov ototyeiov mov Bpicketar otnv 3" nepi-
000 TOV TTEPLOJIKOV Tivako Kot oty VA opdda;

ITowog gtvar o atopkdg apldpog Tov ototyeiov mov Ppickerta:
a) otnv 2" nepiodo kot otnv VIA opddo

B) oty 3" nepiodo kar otnv VIA opdda tov meptodikod mivaka

Ta otoyeia mov €yovv e&mtepikn otifdda v N o mowa mepiodo ovi-

KOVLV;
a) oty 5" B) oty 2"
y) oty 4" d) oy 7"

37 Ta otoysia mov &govy oV eEmTepiKh TOVG OTIBASH Tpio NAEKTPOVI OE
TOL0L OO TIG TOPOUKAT® OUASES TOV TEPLOSTKOV TIVAKO AVI|KOLV;
a) otnv VA B) omv IIB
v) omv A d) omnv VIIA

Xnuikoi Agouoi

38 Na cvpminphoete TI¢ TopaKAT® TPOTAGELS:
a) Ta gvyevn aépla £xovv otV eEOTEPIKY TOLE TIPS ... ... NAEKTPOVIQ
€KTOG OO TO ...... OV EXELOTNV «.vven v ot fada ...... niektpdvio.



39

40

41

*42

43

* 44

45

B) To yAwpio ( Cl ), mov givan otoryeio g VIA ouddog tov meptodikon
mivaka, Xl oTNV eEMTEPIKN TOV .ewvernen vneen. NAEKTPOVIO KOL ......... n
GUVEIGQPEPEL «.vvvnennnn (MOTE VOl OTOKTIOEL OOUTN ....n.... aepiov.

v) To vétpio (Na), mov eivan otoryeio g A ouddag tov meplodikon miva-
Ko, He doun mAektpoviov (2,8,1), yio vo amoktioel dopn ... ...... agpiov,
......... éva nhektpdvio.

d) H atopukn| axtiva kabopilet 1o ......... TOV vevnennns :

No e&nynoete yoti dev Tpémel vo ypNoLoTotEital  évvola Tov popiov
otV mepintoon tov CaCl, (yYAwprovyo acPéotio). Ti akpiPmg pag deiyvet
0 YNUIKAOG TUTOG OTIG LOVTIKEG EVAGELS;

ITowa givar 1 dtopopd peta&d ToV OHOOTOAKOD deGHOD OV GynuaTileTon
peta&d atdp®V Tov 1010V 6TotYEIOL Kol LETAED OTOU®V SL0POPETIKAOV GTOL-
xelwv; Na aTloAOYNGETE TNV OTAVINGT GOG.

Atvovton Ta otoryeion A ko B. To otoryeio A avikel oty A opdda kot
otnv 4" mepiodo, evd 1o otoryeio B avikel oty VIIA opddo kot oty 3"
mEPi0d0 TOL TEPLOOIKOV TivaKa. No eEnynoete Tt €idovg decud pmopovv vo.
oynpaticovv Ta mapandve otoryeia. Ilotog eivar o poplokdg THmog ¢ €-
voong mov Ba oynuoticovy; Tt deiyvel o Tomog awtdg;

Aivovtar ta otoyeio I' kat A. To otoyegio I' avikel oty 1A opddo kot
omv 1" nepiodo, evd 1o otoryeio A avikel oty VIIA opddo kot otn 2"
mePiodo Tov TEPLOOIKOL TivaKa. No eEnynoete Tt €idovg deopd pmopovv vo.
oynpaticovv o mapandve otoyyeia. Ilotog etvor o poprokdsg tHmog ¢ €-
voong mov Oa oynuoaticovv; Tt delyvetl o TOmog avTdG;

No meprypayete Tov TPOTO GYNUATICLOD TOV LOVIIKOV EVAOCEMV HETAED:
) Tov KaAiov (19K) kat Tov ebopiov (gF).

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

¥) Tov aoPeotiov (20 Ca) kat Tov vV3poyGvov (1H).

No ypdwyete 100G MAEKTPOVIOKODS TUTOVS TOV OLOIOTOMK®DV EVACEMV:
a) Tpyhmpovyoc ewoeopog: PCls, B) pebavio: CHy, v) yAwpo@opuio:
CHClI;. Ot aropukoi apiBupoi tov otorgeiov P, Cl, C, H givan avrtictorya:
15,17, 6, 1.

H évwon NaCl (yAwprovyo vatpilo) givar £voon opolomoAIK: 1 ETEPOTOAL-

o) Bpioketar g cuvnOicpéveg cuVONKeg o€ 6TEPEN KATAGTOOT

B) oynuatiletan pe petagopd niektpovimv omd T, dropa Tov yAmpiov oto
dropa Tov vatpiov

Y) amoteAgiton oo popLo ov To Kabéva £xel 300 AVOLOI0VE TOAOVG

8) Amotedeiton omd popla Tov To Kabéva Exel dH0 OO0V TOAOVS

€) oynuoTileTol pe HETOPOPE NAEKTPOVIOV 0td TO ATOMO TOV VOTpiov ota
droua Tov YAwpiov
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47

49

No emAéEete T 6®OTH ATAvVINGN.

270 KEVA TOL TOPOUKATE TIVOKO VO GOUTANPOGCETE:

a) To ypaupa O, av 1 éveoon mov oynuatiCovy ta avtiotoryo ototyeia givor
OLLOLOTIOALKT],

B) to ypaupa E av n aviictoym Evoon sival £Tepomoiky Kot

v) to ypdppa X ov ta avtiotoryo ototyeia 68 oynuatiCovy ynukr Eveon).

17Cl 169 sCa

1H

11Na

6C

10Ne

No ypayete eniong 6to KAOe KEVO TOV TOTO TNG YNUIKNG EVAOONS TOL GYI-
patiCero.

Na weprypayete Toug 66p00g (Sivovtog Kot Tov NAEKTPOVIOKO TOTO) 6TO
puopo tov abaviov, mov €xet ynukd Tmo CoHg. Alvetan 6TL TaL dTopa TOV
avOpaxo 6To HOPLO OVTO EVOVOVTOL HETAED TOVG HE vy OAO OLLOTOTTOAL-
K6 deopo. [1doca €101 OLOOTOAMK®V JEGUMV Ol0KPIVETE GTO HOPLO TOV
C,Hs; Na tekpmpidoete v amdvnon cog.. Atvovtal ot oToptkoi apifpoi:
I tov dvBpoaka Z = 6 Kot yio To vdpoydvo Z = 1.

No yopoxtnpicete pe X TIg TPOTAGEIS TOL Eivol GOOTEC KOl e A OVTEG
7oV givat AavOOoUEVEG, KOl VO QLTIOMOYTGETE TIG AMAVTHGELS GOG.

o) To Na pe doun (2,8,1) amoPdirel mo gvkoAa niekTpdvia. amd 6t To K
ue doun (2,8,8,1).

B) To F pe doun (2,7) mpochaufavel mo gvxoro niektpovia amd 61t to Cl
ue doun (2,8,7).

y) To Ca pe doun (2,8,8,2) dnovpyet 10 id10 0KOAOL YNUIKEG EVOOELS O-
nog kot to Kr (2,8,18,8) pe éva tpito otoryeio m.y. 1o Cl mov &yl doun
(2,8,7).

d) To Na ue doun (2,8,1) &xer peyaAddtepn atopkn aktivo amd to Al pe
dopn (2,8,3).

€) To Ca pe doun (2,8,8,2) £xel ueyadvtepn atoukn aktiva omd to Mg pe
doun (2,8,2).

Atvovtal ot atopukoi apBuoi tov avhpoxae (C): Z=6 kot tov vépoydvov
(H): Z=1.

Ta 000 avtd otorgeio oyNUaTilovV TPELG OLOIOTOAIKES EVOGELS, TNV A LE
tomo C,Hy, ™ B pe tomo CoH,, xou t I' pe tomo CoH,,. Av givan yvootd
oTL 1 évoon A €yxel £vo amAd OLOIOTOAIKO OGO UETAED TV OTOU®V TOV
dvBpaxa, n évoon B €xel éva dumhd opotomorikd decpd peta&d tov ato-
Hov Tov dvBpaka kot 1 Eveoon I et éva TpmAd opotomoAlkd deoUd LETO-
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&V TV atOp®V TOL AvOpaka, Vo SOGETE TOVG NAEKTPOVIKOVG TOTTOVS TMOV
evooewv A, B kot I' meprypdoovtag tov Tpdmo dnpovpyiog v SECUMV.
IT6ca kot mota €101 deopdV VILAPYOLY OTIG evdoels A, B ko I

50 Na eknynoete yo pio 1OVIIK éveon mow and TG TOPOKAT® TPOTAGELS
glval cooTN:
o) H évvotla tov popiov ekppalet v évwon o).
B) Ackovvtat peTaé&d TV ATOU®Y SVVAUELS NAEKTPOUOYVITIKNG GVONG.
v) O)eg 01 10VTIKEG EVAOGELG Eival AEPLO COUATAL.
8) Xt KPLOTOAMKA TAEYHATE TOVG VITAPYOLY 1OVTO AVTIOETO POPTIGUEV..

* 51 Nao KOTATAEETE TOL TOPOKAT®O LOPLO. GE OLLOLOTOAK( TOALK( KOl OLOLOTO-
MK pn modké: o) HCI - B)N, y)NH3z 6) Cl,
No. 0TIoAOYNOETE TIC AMOVTIGELS GOG.

52 ot and tovg mapukdte Secpodc Ppickovial 6To HOPIO TOL 0EVYOVOL;
I'o to 0&uyodvo: Z=8.
o) SITAOG OUOOTOAMKOG dEGUOG
B) TpThdg OpO10TOAMKOG SEGLOG 1 TTOAMKAG
) SAOC OpO10TTOALKOG UM TTOAKOG OEGIOG
) 10vTIKOG
€) dev oynuatileton deoude, yrorti eivar povoatopuko ototygio.

Ap1Buos Oéeiowaons - I'pap Xnuikov Torwv - Ovouatolo-
yia.

53 Na GUUTANPDOGETE TIG TOPUKATO TPOTAGELS:

o) O appog o&eidmong sivar évag apBudg mov deiyvet to......... QopTio
eVOG .eunnne N TO POVOUEVIKO .......... EVOG .ounne OE UL vevvvies e,
B) Kabe otoyyeio o ehedbepn ......... &xel apuo ofeidmwong ico pe ...... .
v) To alyePpikd GOPOIGUO TV ovvvvrrr vevenenn. OA®V TOV ....... og pia yn-
Ky évoon sivat (6o pe ......... .

8) To aAyePpikd GOPOICUA TV vevvevver vennnnen. OAOV TOV ATOU®V GE €Va

............... etvan ico pe to poptio Tov ......... .

54 No vroloyioete Tov apiBud 0EeidmoNC TOV GTOYEIOVY OTIC TAPOKET® EVEH-
oELG:
o) Tov S 010 Na,SO4
B) tov N ot0 KNO3
) Tov P 6t0 H3PO,

55 Na vroloyicete Tov appud ofeidwong Tmv oTolEiny oTo TOPAKAT® 10-
vt
a) tov C ot0 CO5%
B) tov | oo 105
v) tov S 6to HSO3'.
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56

57

58

59

60

61

No yapoxtnpicete pe T T TPOTACELS TOV £ivol 6MOTEG Ko e A Tig TTpo-
TacELg oV gival AavOacpéves:

a) To yAdpro (Cl,) og ehebepn katdotaon éxet apOud o&eidmwong -1.

B) To B¢io (S) oo H,S £xet apbpod o&eidmong -2.

v) To yAdpto (Cl) oto ClO3 éxet opBud o&eidmong +4.

8) To Beio (S) oo Fey(S0O4)3 éxet apBud o&eidwong +6.

O opBpog o&eidmwang Tov Beiov oto Al,(SO4)s givat:
a) -2 B) +4 v)+5  §) +6.
No emiAé€ete T GOOTH OTAVINGT).

No vroloyicete Tov apBpd 0£eldmong TV GTOLEIOV GTIG TAPAKATO EVO-
GELC:

a) tov N otig evioeic: NHs, N,O, NO, N,03, Ba(NO3),.

B) tov C otig evioeig: CH4, CH30OH, HCHO, CHCI;, CCl,.

No GUVOLAGETE T YPAUUOTO LLE TOVS OVTIGTOLYOVG aptOOVG:
o) Troyeio: P apBpog o&eidmong
1. PH; o. +3

2.P,03 B.-3

3. AIPO, v.0

4.Py 5. +5

B) Ztorysio: Cl apdpog o&eidmong
1. HCI o. +7

2.ClOog B. +5

3. HCIO, y. +3

4.Cl, 6. -1

5.ClIO, €0

[Na va ypdyoovpe 6ooTd T0 HOPLoKd TOTO MG EVOOTG OV amoTEAEITOL
amd dvo otolyein Tpémel va yvopilovpe:

o) Tovg paltkobe aptBuove Tmv ototEimv

B) Tovg aTopkove aptBuove TV oToLyEimV

) Tovg apBuovg o&eidmong Twv ototyeinv

d) TG 0TOKOTNTEG TOV GTOLYEIDV

€) 10 GuUPOLA TV oTOLYEI®V

[Tola N} TO1EG OO TIC TAPOUKAT® TPOTAGELG EIVOL GMOTEG;

Na ypayete Tovg LOPLAKOVS THTOVG TOV EVAOGEMV:

1. yYAwprodyo acPéotio, 2. 1d10vxo KaAo, 3. vdpo&eidio Tov acPectiov, 4.
vitpkdg Gpyvpog, 5. yAwpwkd KaAo, 6. Bglovyo poyvhcto, 7. avBpakikd
vazplo, 8. Betikd apyilo, 9. Oetikog oidnpog (II), 10. avOpokikd apyiio,
11. o&eidro tov vatpiov, 12. Bp@piovyog yevddpyvpog, 13. poceopikd po-
yviolo, 14. vépdbeto, 15. pBoprovyog porvpoocg (IT), 16. alwrtodyo apyiio,
17. pwopopikd appdvio, 18. kvaviovyo kaio, 19. yYhopkd acpéotio, 20.
appovia.
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o AivovTal ol apiBuoi ogeidw-
ONG TWV OTOIXEIWV:

H=+1, O =-2, Ba=+2,
Cl=-1.



62 No ovopdoete Tic TaPaKGIO EVHOEC:

1.K,0 7. Zn(NOs), 13.NO, 18. H,S

2. Ba(OH), 8. FeBr; 14. CuOH 19. H;PO,
3. Nal 9. NH; 15(NH4),SO4 20. HCN
4. CaCl, 10. MgO 16. FePO,

5. HCIO; 11.Ca(NOs), 17. KNO,

6. Al,S; 12. CaCO;

63 Ne avaoroyioete ta yphypoTta pe Tovg coOTONS 0PBR0HE

A. H,;SO4
B. Ba(OH), 1. o&eidio Tov apyiriov
r.Co, 2. vépoyhdpio
A. AlH; 3. vdpoyovouyo apyiio
E. AL,O; 4. Beuxo o&d
Z. Al,S; 5. do&sidio tov avlpaxa
H. HCI 6.03po&eidio Tov Papiov
©. Aly(S03)s 7. Berbdeg apyido

8. Bew0hyo apyilo

64 Aiverm o rapaxdre xivaxog:
* Bal,

) Na cvpminpdoete tov rivaka yphpoviog oe ke xkevd tov avrictoyo
popuaxé om0, dmeg deixver To maphderypa *.
B) Na apiBpficete kan va ovopdoete Tig 42 evioel; Tov nivaka.
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ApactnproTyta

ATOpIKG TPOTVTA - EPEVVNTES - YPOVOLOYIKNY €EEMEN

Mopoaxdte divovtor:

1. Ovépata EIAOGOPMV, ETIGTNUOVOV Kol EPEVVITOV OV GLVERaAaY otV e&é-
MEN TOV aVTIAMYEDV YOP® OO TO KATOLO», XOPIG XPOVOLOYIKY|, 1 TOAD TEPIO-
601ePO, 0&loroYIKN GEPA.

2. Ta KuplOTEPQ KOTOKE TPOTLTTO.

[Ipoorabnote va To TomoBeToeTe G pio XPOVOLOYIKT GELPE KoL TOVTOYPOVOL
VO TOL OVTIGTOLYIGETE [LE TOVG EPEVVITEG TTOV TOL TPOTELVOY.

®urocogol -Epevvntég

Almuotés, Albert Einstein, Apistoténg, Geiger, Becquerel, Robert Millikan,
Neils Bohr, Pauli, Sommerfield, Chadwick, Lavoisier, Coulomb, Max Planck,
Crookes, Ernest Rutherford, Ot Curies, Erwin Schrddinger, John Dalton,
J.J.Thomson, Anudkpirog, Glen T. Seaborg, Otto Hahn, Lise Meitner,

W.K. Rbntgen

Atopkad mpoétvma

Adaipeto, pio pikpn oTEPEN GPAipa, TO TPATLTTO TOV NAEKTPOVIOKOD VEPOUG,
TAOVITIKO TPOTLTO, TO TPATVLIO TOV KGTAPLOOYMLOV.

2V avaeopd avtr, 6mov givat Suvatdv, vo SDCETE KoLl EIKOVES TOV TPOTLTWMV,
KaOdG, Kol Ta TEWPALOTO TOL VTOGTNPifoVY KdOE Popd TO TPOTLTO.
ITAnpogopiec oyetikd pe To Bépa propeite va aviAnoete omd 1o Internet.

ATOVTHGELS OTIS ACKNGEIS TOLLATANG ETIAOYIS i GWOTOD
Aabovg

14. B, s 34. 15 57. &
16. B 35. a)8«xap) 17 58. a) -3, +1, +2
18. 15 36. v +3, +5
27. (K, Na), 37. v B) -4, -2, 0, +2
(F, CD, (P, N) 45. givon erepomo- +4
28. y MKT, TO € 59. p: (1-p), (2-0),
29. « 48. A givarto a, y (3-3), (4-y)
30. (A-D) kou ¥ givot to B, 9, Cl: (1-9), (2-B),
(B, A, E) € (3-a), (4-¢),
31. & 50. & (5-y)
32.0) 0 A és 52. axay 60. yxoe
7Z=19 kot 10 B 54. a) +6, B) +5, y) 63. (A-4), (B-6),
éye1 Z =15 +5 (T-5), (A-3),
i) y 55. 0) +4, B) +5, (E-1), (Z-8),
33. 10 X sivar 10 y) +4 (H-2), (®-7
Mg ko t0 ¥ 56. Asivartoa,y
civanto F > etvon ta B, 6

80




OZEA - BAXEIX -
AAATA - OEEIAIA

Ol 2TOXOI

210 TEAOG AUTAG TNG BIBOKTIKAG EVOTNTAG Ba TTPETTEI VA PTTOPEIG:

YV V ¥V V VYV

Na opiceig, va oupBoAilelg, va ovoudlelg kal va Tagivopeig Ta ogéa, Tig BATEg,
T GAaTa Kal Ta ogeidia.

Na epIypd@eig TIG 1I816TNTEG TWV 0&EWV Kal BATEWV.

Na opiceig T ivar pH diaAupaTtog kai va Tagivopueic Ta diaAuparta o€ 6&iva Ba-
OIKA Kal oudETEPQ, avAAoya e TNV TR Tou pH Toug.

Na cupBoAileig Eva xnUIKG @aivopevo (XNUIKA avTidpaon) Pe pia XnNIKA €&
Owan Kal va I000TaBICEIG auTHh.

Na TagIvopeig Tig XNHIKEG avTIBPAOEIG O€ KATNYOPIEG KAl VA avayvwpigelg atrd
£€va 0UVOAO avTIOPATEwWY O€ TTola KATNyopia avrKEl N KaBeId.

Na avaAUeig To poAo Tng TaxUTNTag Kal TNG ammrédoong HIaG XNMIKAG avTidpa-
ong.

Na ouvdéeig Toug dpoug o&éa, Bdoeig, dAata, ogeidia kal pH pe @aivopeva g
KaBnuePIVAG Hag Cwng (TT.X. 6&Ivn Bpoxr, OTAAAKTITEG).




To povoc&mc péen Tov nkownm ox mon gY0ovY peivel axopa Toeever o
o. Exei o Xgovog oL O Xmgog TQVOLY ocM»eg SleoTaaELg Mol Qoﬁpoug oLt T0Q el vou
e
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Ewsayoyn

Ta 0&éa kot ot facelg, aAld Kot ta dAata, givol ovoleg TOL GLVEXMS GL-
vavtape oty Kadnuepwvn pog {on. Eite kamolog £xet eite Oy peietnoet
ynHeia, mhvta £xel pia epmepio Kot yvoon yopow and avtd. [ToAlol amd
endg yvopilovv 0Tt To 0EV elvar Y. «Evo VYPO» TOL UTOIVEL OTIG UTOTO-
pieg Tov awtokwvntev. Eivor pio ovsio n omoia mpoxkaiel eykadpota Ko
umopet va e£ovdetepwbel amd Kamolo mpoidv mov dropnuilel N MAedpa-
omn Kot wov Aéyeton Baom. Kot to Aepdve givar éva 0&Y aAld dev Tpokaiel
gykaopato. Apo KAtL vIdpyel mov Kavel Kamowa oEfa woyvpdTEPE OO
Kkémolo dAAa. H aAnBela givar 611 o1 Baocelg dev givor kot 1660 cuvnOt-
opéva Tpotovra. Towg dpmg oM yvopilovpe otL £xovv oY, carwvoelon,
OTL €MIONG UTOPOVV VO TPOKOAOVY EYKOVUATO KOl OTL UTOPOVV Vo «Eg-
BovAmvouv» pio. amoyétevon amd otepegomompéva Mmn. Ot apafikng
mpoélevong AEEELS ddkall, oikodikog aAld kor M| EAAnvu xavotikog
€YoV Katd Kdmowo Tpomo ovvdebel pe avtéc. Ta diata ta yvopilovue
ooV ... KOAGTY 1 eMTPATECIO AANG 1] KOO HOYEIPIKO GAATL, TO YAW®PLOV-
xo vatpro (NaCl) kot KataAYOULE VO TO «amOPELYOVUED, EPOGOV 1) OAO-
YIOTN XPNON TOL ALEAVEL TNV apTNPLOK] pag mieon....0uwe, ta dhota
dev glvar povo to kovd aAdTL.

210 keParoto avtd Oa yiver pia tpoondOela, vo GLGTNHOTOTOM-
00OV aVTEC Ol KOKOPTIES» YVAGELS Kol v TEBOVV €1 duvaTdy, KAT® 0omd
pia Geawpio. Tpoto BEPora mpémel kavelg va Tig «yvopioew pe 10 OVOUd
TOVG KO TOV 7070 TOVG. No LEAETNOEL LETA TIG 1010THTES TOVG EKQPELO-
VTOG TIG e TIG KATAAMNAES yruikés avtiopaoels. Na Tig Tonobetnoet péca
GTO YEVIKO GUVOAO TOV YNUK®OV EVOCEDV OG NlekTpoivteg. [ToAd omov-
daio emiong Ba elvor va cuvdéoel kKot va eENYNOEL TIG WO1OTNTEG OVTEG Lé-
oo omd T doun TOVG, TPAYO TO 0TToi0 gival Kot 1 ovoio TG ynUelag wg

EMOTNUNG.

3.1 Oeopio NAEKTPOLVTIKIG O1A0TOONG

Ta 0&€a, o1 Bdoelg kot Ta TPOIOVTU AVIOPAGEMS OVTMV, TO GAOTO, OTO-
TEAOVV HEYAAES TAEEIS YNUKOV EVOCEMV HE TEPAOTIO gvdlapépov. Ot
TPEIC TAEELS TOV EVOGEMY OWTMV Eival YVOOTEG ¢ NAekTpoivTe. Ta v-
SOTIKA SOAVUATO TOV NAEKTPOALTOV Gyouv To MAEKTPIKO pedpa. H é-
peLVA YOP® OO TNV EPUNVEID TNG AYOYHOTNTOS TOV NAEKTPOAVTIKOV
dwdvpdtov odnynoav tov Arrhenius 101887 ot dwtvmwon g Bewpiog
™G MAekTpoAvTiKig ddotaons. H Beswpio avt) cuvoyileton ota e&ng
onueio:

1. Otav o niextporvtng (0&0, Paon, drog) daivbel 6to vepd, avtdg

dtiotartan o€ kKatidvro (OeTikd 10vTa) Kot aviovta (apvnTikd 1ovta).

O=EA - BAZEIZ - OZEIAIA - AAATA 83



2. H dudotaon pmopel va etvar mAnpng, 1 pepkn. [IAqpng av diictoton
OAN M TOGOTNTA TOV NAEKTPOADTN, KOl LEPIKN, oV dSUGTOTOL PHEPOG OV~
T¢.

3. H dibortaon eivar ave&aptnn amd v vmapén nAekTpikod tediov.

4. To ocvvolMkO QopTio TV OeTIKOV 1OVIOV gival {60 LE TO GLUVOMKO
QOpTIO TOV aPVNTIKOV 1OVTOV 6TO JGAVUN, MGTE TO SLAAVLO TOV
TPOKVTTEL VoL £fvoit NAEKTPIKO 0VIETEPO.

E&dAhov Ta 0&eldia pumopovv va BewpnBodv mg mapdymya Tov 0EEMV Kot

TV Baceov, Kabmg TOAAL amd aVTE TPOKVTTOLV LE TANPN APLIATMO

o&éov (6&wva o&eidia) 1 Pacemv (Bacukd o&eidia).

3.2 O&a km Baoeig

3.2.1 Opropdéc-Ovopartoroyio -Tagivounon OZémv
kol Bacewv

O&éa

Ta o&éa mepiéyoviot 6e TOAG TPOPLUQ, TOTA, PAPLAKO KO GAAL VAIKA
KaOnuepwvng ypnons. H aomipivn, v mapddetypa, mepiéyel akeTvA0ca-
MkvAkd 08V, o Aepdvia kiTpucd o0&, to Eidt o&wkd o0&, 1 coca-cola po-
o@opikd 0D ko S10&gidio Tov avBpaka (6Ewvo 0&gidlo) khm. 1o otoud-
AL HOG TO VOPOYAPKO 0&D Tailel Paocikd poAo ot Asttovpyia TG mé-
wne.

Opopodg o&émv

‘Exovv datummbel katd kapodg dtdpopeg Bewpieg oyetikd pe ta oféa.
Mio mold evdwapépovoa amoyn mepl o&Ewv kot facewv d6OnKke to 1675
and 1o T'dAho eappakonold Lémery. O Lémery cuoyétice ) ¥y cv-
UTEPLPOPA TV 0EEMV Kol BACE®V IE TO oYU Kot TN dopr| Tovg. Ta o-
Eéa, oOppova pe g andyelg tov Lémery, éxovv oty em@aveld toug
KKOPPLI», TPAYUO TOL OIKOOAOYEL TO YOUPGIUO TOV TPOKAAODV GTO
dépua pog. Apyotepa, to 1787 o T'dAhog Lavoisier (1743 - 1794) napa-
mpnoe Ot N Kavon opopévav ctoryeinv, Omwg givar o avBpakag, To
Oelo, to dlwto odnyel o evidoelg (0&eidia) ol omoieg draAlvdueves 61O
vepo divouv o&éa. Me Bdom to okentikd avtd o Lavoisier yapaktpioe
®¢ 0&€a TIG YMUIKEG EVDGELG TTOV TTEPIEXOVV apETOALO Kot 0&uydvo (0EH +
YEVWD).

Ot o0yypoveg avtianyels mtepl o&Emv Kot Bacemv Exovv apetnpio
M Bewpio NAEKTPOAVTIKNG S10OTAGEMS TOV Zoundod ynukov Arrhenius,
oOHP®VO pE TNV omoia 0&Ea elval o1 VIPOYOVOVYEG EVDCELS TOL SLOAVO-
LLEVEC GTO VEPS TapEXoVY KaTtdvTa vdpoydvou (HY).

Octwpia O¢&éa eival o1 udpoyovoUxeG EVWOEIS TTOU OTav SlaAu-

Arrhenius Bouv oTo vePO divouv Adyw didoTtaong H ™.
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e

Svante Arrhenius(1859-
1927) 2oundbg XNMIKOG.
Tiunenke pe Bpapeio NOuTTEA
10 1903 yIa Tn Bewpia Tou
TTEPI NAEKTPOAUTIKAG didoTa-
ong. Zuxva Tou Apece va din-
YEiTOI TNV UTTOBOXN TTOU TOU
EMPUAQEE N ETTIOTNUOVIKA
KOIVOTNTA YIa TIG QVTIAWEIG
TOU TTEPI NAEKTPOAUTIKNAG OId-
aTaong:

« ...£TpeCa aTov KaBnynTh
pou Cleve, TTou TOOO EKTIUOU-
oa (OTO TTAVETTIOTAMIO TNG
QuydAag), Kal TOU avaKoivw-
oa pe evBouaiaoud TV avd-
TITUgN MIoG Bewpiag TTou gixa
OIAPOPPWOEI YIa TNV EPUNVEIa
TNG NAEKTPOAUTIKNAG aywyIuo-
TNTAG TWV NAEKTPOAUTWV.
“Xdpnka oAU kal yia oag!”
Mou aTTdvTNoE KOPTA.

[MoAU apydTEPQ POU EKPUCTN-
peUTNKE TTWG €ixe Bapebei TNV
ETTOXN €Keivn va akoUel BAa-
KWOEIG Bewpieg....». Or1 avTi-
Aqwelg Tou Arrhenius TTOAU
OUoKoAa ptropoloav va yi-
VOUV aVTIANTITEG TNV ETTOXN
TToU dloTUTTWONKAV, agou TOTE
AKOMO N TTAPOUTia TOU NnAe-
KTpOVviou ATav au@IioBnTACIKN.

® XTnV TEPITITWON TWV NAe-
KTPOAUTWV QOpPEiG pEUPATOG
gival Ta 16vTa. AvTiBeTa, oTOUg
METAAAIKOUG aywyoUg o popé-
ag pelpaTog gival Ta NAEKTPO-
via.



YoppoiMopnoc Kot ovopoToAoYio avopyoveov oSEmy

Ta o&éa katd Arrhenius éyovv to yeviko tomo: HA

onov,

A givar apétorro, my. Cl, 1 opddo atdopwv (pila), m.y. SO4, ko

X: 0 apOuog o&eidmong tov A

Avdroya pe 1o €idog Tov A, Ta 0&€a umopovv va Ta&tvopnBodv o 600
Kot yopleg:

a.Ta pn o&uvyovovya o&éa, ta omoia ovopdalovtal pe v mpdtacn
vopo- 610 dvopo tov A . Iy,

HBr vdpofpouio

H2S  vopdbeto

HCN vdpokvdvio
Ta véatkd StwAdpate aVTOV TOV 0EEMV ovOopAaloviol UE TO opyikd
vIpo- Kol akoAovbel | KatdAnén -tko o&v. 'Etot, yio mopddetypo, 10 voo-
TK6 ddivpa tov agpiov HCI, dnradn to HCl(aq), ovopdletar vdpoyio-
pcod 0&D.

B. Ta o&vyovodya o&éa , Ta omoia ovoudlovTat [Le TOo Gvopo ToL A KoL TN
AEEN 0&Y. Ty,

HNO;  vitpuo 0D
HCIO,  yhopuddeg 0&H
H,SOs  Beukd o0&

Al tavopnon oEEmv

1. Ta o&éa, aviloya pe Tov oplOud tov H mov anodidovv ot vdotikd
Tovg SAvpata, dwukpivovtarl og govorpwrikd (| povoPacikd), dixpw-
tikd (M dipacikd) kAm. ‘Etot £yovpe:

HCl:  povompotikd o0&

H2SO04: dumpotikd 0&0

H3PO4: tpumrpotikd o0&y
2. Ta o&€a dlakpivovtal emiong o€ toyvpd, TO 0ol deYONACTE OTL dui-
otavtat (N kaAvtepa ovtifovtar) TAPOG 6€ 1OVTa, Kot acbevij, Tov dii-
OTOVTOL HEPIKMG G€ 1OVTA. TNV TEAeVTOio dNANON TEPITT®OT GLVLTTAP-
oLV 070 dtdAvpa adtdotota popla kot wvta. [Hopakdto divovton yapa-
KINPLoTIKG Topadetypota yio Kaoe mepintoon:
Ioyvpa o&éa: HCI, HBr, HI, HNO3
AcbBevn o&éa: H»S, HCN, H3PO,4
HCI — H"+CI (1ohvp6 00)
HCN H" +CN" (ac0evég oD)
Onwg eivar gvvomro, dtdivpo 1oyvpod 0EE0C Y. VIPOYADPIKOD 0EEOC
(HCI), mapovcialet peyddn ayoypdtnta. Lty tepintmon ovt 1 Aduma
7oV €KOVILETOL 0T SIATOEN TOL TOPAKAT® GYNUATOG avapet Eviova. A-
vtibeta, otV mepintmon mov Eyovpe ddAvpa achevoig 0EEog Ty Pw-
opopikov o&fog (H3PO4), n AMduma avafet opudpd Ady® g HKpNg G-
YKEVIPOONC LOVIMV GTO OAAVLAL.

Anhadn| €govlLe,
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H aoTmipivn gival pia oxeTIKA
TTOAUTTAOKN MOPIOKH €vwaon
TTOU CUUTTEPIPEPETAI WG OEU,
agou Katd tn SIdAuCT TNG OTO
vepo Trapéxel H'.

e Me Bdon Tig odnyieg TNG
IUPAC, TTOU £TTi TOU TTAPOVTOG
Oev akoAouBoUpe atnv EAAG-
0a, éva ofu Tng popeng HA
ovoudZeTal: udPoyoVvo Kal
akoAouBei n ovopaaoia Tou A
m.X. HCI: udpoydvo xAwpidio

e MepIKEG «KOIVEG» OVOUAODIEG
o&éwv eivai:

H2SO,4: BiTpidAl

HNO3 : akoua®opTe

CORROSIVE

Ta 1oxUpd o&éa £Xouv PEYAAN
SIaBPWTIKN IKAVOTNTA KAl
TIPOKAAOUV £yKaUuaTa OTO
Oéppa. ' autd Ta doxeia TTou
£xouv TéTola dIoBPWTIKA uypd
PEPOUV TNV TTAPATTAVW ETIKE-
T0.

TOXIC

To HCN ¢ivail éva aoBevég
0&U, hE TTOAU eTTIKIVOUVN &n-
AnTnpIwdn dpdaon. Ta TogIKa
UAIKG OTn OUOKEUAOia TOUG
PEPOUV TNV TTAPATTAVW ETIKE-
Ta.



IXHMA 3.1 Neipapatiki SIGTagn yia T HETPNON TNG NAEKTPIKAG aywyIudTNTag diaAlua-
T0G. 2€ dIdAupa aoBevoUg 0&éog n AduTTa avdBel apudpd i kaBoAou. AvtiBeTa, o€ diIGAUPa
I0XUPOU 0&€og id1ag ouykEVTPpWaONG N Adutra avdpel évrova.

Baoewg

O Boeig mepreyovrar oe TOAAG vAKE Kabnuepvng xprions. Ta avtidér-
VO APLLOKA, TTOV YPNCLLOTOLOVVTOL OTOV EXOVUE CTOUAYIKESG SLATOPOYES,
nepLEyovv Pacelsg, m.y. vdpo&eidio Tov poyvnoiov (Yo g poyvnoiog).
Ta aroppoktikd virtipov kKouw colvev (m.y. tuboflo) mepiéyovv vdpo-
&eid1o Tov vatpiov. H Baon appwvio anotehel 10 Pacikd cuoTaTIKO Ko
Baplotikdv omitiov (w.y. Ajax). To vdpo&eidio Tov acPeotiov amoteAei
oNUAVTIKO VAKO NG otkodoukng. Bdoelg eniong ypnoomotovvion ce
TOAAEG Prounyavikég dlepyaocies, 0TS Yo TV TOAPOCKELT] TV GOTOV-
VIOV, TG TEYVNTNG HETAENGS, OTNV eneEepyacio xApTov KA.

Opopog paccov

Otwpia Bdoeig gival evioelg Tou étav diaAuBolv 1o vEPO

Arrhenius divouv Adyw didoTaong OH".

Yopupoiopnoc kar ovopatoroyio avopyavev Bacemy
O1 Baoeig katd Arrhenius £xovv KoTd T0 TAEIGTOV TO YEVIKO TOTO:

M(OH), omov,

M: eivon pétardro, m.y. Na, kor X: o apOudc o&eidmong tov M

Ov Paoeic (VOpoceidia Tmv petdAhmv) ovoudlovtal pe v TpoOTAEN ™G
AEENG vIpoéeidro- oto dvopa Tov PeTdAlov. Av BéPara To M €xet mepio-
06tePOVG 0md Evav aplBpovg o&eidmong, Tote 610 TEAOG TNG OVOLOAGTOG
akolovBel €vag AaTvikog apBpdc mov deiyvel tov aplBud ofeidwong
touM. 'Etot épovpe:

NaOH V3Po&eidilo Tov vatpiov
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e H10XUG TwV NAEKTPOAUTWV:
gival pia yeviki ékppaocn Tng
IKAVOTNTAG TTOU £XOUV Ol NAg-
KTPOAUTEG va dlioTavTal (1ovi-
CovTal) TTANPWG 1 HEPIKWG O€
16VTa, KATW atmd dedouéveg
OUVOnKeG.

Ta meploodTeEPa 0&Ea gival
aoBevn, EKTOG aTTé TA!

HCI, HBr, HI, HNOg3, H,SO4,
HCIO4

® 2UuPWVa UE TIG CUYXPOVEG
QVTIAAWEIG TTEPI XNUIKWYV O€-
oMWYV, Bewpoupe OTI Ol ETEPO-
TOAIKEG EVWOEIG (TT.X. udpo-
geidla peTdAA WY Kal dAaTa)
dlioTavTal, o€ avTiapdeon
ME TIG OUOIOTTOAIKEG EVWIOEIG
TTou IovTi¢ovTal, dnAadry, avTi-
OpouV pE TO VEPO KAl OXNUATI-
CovTtal I16vTa.



Ca(OH), vdépo&eidio tov aoPeotiov

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

No Topatnpfcovpe 0Tt N APUOVIO GTO VOOTIKA TNG SIAVUATO CLUUTEPL-
eépetal og Paom, map’ Olo mov dev mepLEyel vOpoeidio. Ta WOvTa TOL
vdpo&etdiov oynuatiCovrol amd v avtidpacn (1OVIIGHOQ):

NH3 + H,O === NH," + OH’

Taiwvopnon paocwv

1. Ot Baoelc, avaroya pe tov apBpd tov OH mov amodidovv ota voaTL-
K@ TOLG dlaAvdpata, dtakpivovtal 6e govovdpodviikés (| povoEveg), mo-
Avdpoulikég (M moAvdéveg). ‘Etot éyovpe:

KOH: povo&vn Baon

Ba(OH),: d166&wvn Paon

2. O1 Baoeig dakpivovral emiong o€ teyvpés, dtav dSUGTAVTOL TANP®S GE
w0vta, Kot acbeveig, 0tav dictavtol pepikmg o€ 1ovta. [apaxdtm dive-
TOL YOPOKTNPLOTIKO TapAdetypa yio kbbe mepintwon:

Ioyvpn} Péon : NaOH — Na™ + OH"

Acbeviic Baon: NH3z + H,0 NH;" + OH

Xy televtaia tepintwon (acbevoig Baonc) Tpoeavdg GUVLTAPYOVY
070 JLIAV LA OO1ACTOTO HOPLOL KOt 1OVTA, Y1 AT Kol TO SIGAVLO TOLPOL-
o18Lel GYETIKA LUKPY| Oy®YLLOTNTOL.

3.2.2. 'O&wvog ka1 Baowkog yapoktipog

IowotTeg 0EéV

Ta 0&éa mapovsialovv pia celpd omd KowveéG 1310TNTEG TOL OVOoudLovToL
oéwvog yapaxtijpas M| 6éveg 1016TtTES M| 6SIvy avtidpacy. Ot KoweEg
0T 1910 TEC 0QEiLOVTAL GTNY TOPOVGia KaTdVTmy V3poyovoy (HY) oe
VOOTIKA SAVHATA TOVG. O1 1810TNTES AVTES Elvat:

a. O&wvn yedon
Ta o&€a Exovv v yebon.
B. AALGCoVV TO YPONO. TOV OEIKTOV

O deikteg givarl ovoieg Tov aALALoVY YpOUO avAAOYQ pE TO TEPPAAAOV
oto onoio Bpiockovratl (6&wo M Backd). Ta Tapdaderypa, 1 earvoroeda-
Aelvn éxel avoktd kokkwvo ypopa oe odivpa Paong (m.x. NaOH), to
onoio, OpmG, He TPOooHNKN KATAAANANG TocdTnTOG 0&E0C YaveTar (amo-
xpouatiopds dtaivpartog). Eriong, to faupa tov nhotponiov omd pmie
rpopo o€ Pactkd mepPariov, yivetar KOKKIVO o€ 0Evo TteptBaAlov. 210
EUTOPLO KLKAOPOPOLV EOIKEG GTEVEC AWPIOES YaPTIOD SLOTMOTICUEVES e
ddpopovug deikteg (meyopetpikod yapti). Etot, avaloya pe 1o xpdpo mov
Oa mapel o yapti, 0tav TpocshEésove ¢° avtd pia oToydvo amd To O1d-
Aopo, katarofoivovpe TG0 6Evo 1 OGO Pacikod ivat To dtdAvpa.
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e Me Bdon Tig 0dnyieg TNG
IUPAC, TTOU £TTi TOU TTAPOVTOG
Oev akoAouBoUpe otnv EAAG-
0a, ol Bdoeig ovopdlovTal:
KOH: kdAio udpoéeidio
Fe(OH)s: aidnpog (Ill) udpo-
geidlo.

o OpIOUEVEG «KOIVEG» OVOQ-
oieg Bdoewy givai:

KOH : kauoTiki Totdoa
NaOH : kauoTikr) 06da

e Ta udpoteidia Twv PETAA-
Awv 1n¢ IA kai lIA opddag Tou
TrEPIOBIKOU TTivaKa TTou gival
SIaAUTA aTO VEPO €ival Io0XUPOI
NAEKTPOAUTES. Ta TTEPIOCOTE-
pa dAAa udpogeidia gival a-
oBeveig Bdoeig, Aoyw HIKPNG
SIaAUTOTNTOG, TTAPOAO TTOU TO
BIOAUPEVO PEPOG TOU NAEKTPO-
AUTN BlioTaTal TTARPWG.

«Ek@pacn» oTnv 68ivn
yeuon



v. AvTiopovv pe pétaiia

Opiopéva dpactikd pHETOALN avTidpoV pe dtodvpata oféwv ehevbepm-
vovtag aépto vopoyovom.y. Zn(s) + 2HCl(aq) — ZnCl(aq) + Hz(g)

ZwArvag yia Thv
TTPOCBKN 0E£0g

4:! {
f )
IL:

ZXHMA 3.2 H avridpaaon gvog dpacTikoU JeTGAAOU pe 0EU uTTOPEl Va XpNaolho-
TToINGEl yIa TV EPYACTNPIOKK TTAPACKEU TOU USPOYOVOU.

0. Avtiopovv pe paocerg

H avtidopaon avt) peta&d evog o&Eog Kot pog PAcNS mpog GyNUATICUO
dAatog Kot vepov ovopdaleton eovdetépwan. Ovolootikd 1 eEovdeté-
pwon sivou 1 avtidpoon Tov H tov oféog kou twv OH™ ¢ Baong mpog
GYNUATIGLS VEPOD.

w > NaCl + H,0

OZY BAZH AAAY  NEPO

€. AYOUV TO NAEKTPIKO PEONO KOL KOTA TNV NAEKTPOAVGT| TOVG ELEV-
Oepovetar vopoyovo 6TV KGOSO

Ta 10vTo Tov TPoépyovTat amd TN SIIoTaoT ToL 0EE0C, OTWS NON £YOVUE
avoépel, eival eopeic miektpkov pevuatog (BAéme oynuo 3.1). Mdait-
OTO 1] AY®YLOTNTO, 1) EVKOAIN ONANSY TOV TEPVA TO PELLL, CLCYETICETAL
pe v oy tov niektpoArdt. Iepapatikd éxet damotwbel 6t n dwoPi-
Baon ocvveyolc pevpatog oe dtdivpa 0EE0G anehevbepdvel 6Ty KaH0O0
(apvnTiKd mOAO g TYNC) aépro Ho. H dwdikasio avty ovopdletal i-
Aektpolvon. Hlextpdluon, YEVIKAOGC, Elval TO GOVOAD TOV YNLUK®OV OVTL-
dpdoewv mov Aapfdavouvv ydpa katd N SwPifoacn cuveyovg PELLOTOG
G€ JLIAVUATO NAEKTPOAVTOV.
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Me mpoaOrikn o&€og o€ did-
Aupa Bdong n @aivoAo@BaAEi-
vn, TTou BpiokeTal 0To SIAAU-
Ja, atroxpwpari¢eTal.



uSpoyovo

__ diahupa
o&foc

avodog-

KaBodoc EP

IowotnTeg Paocwv

Me avéroyo tpdmo ot fhoelg mapovstdlovy pia Gepd amd KoweEg 1010T-
T€G OV Ovopalovtol BacIKOS 1) OAKOAIKOS yapakTipas 1 faciky avti-
opaci). Ot KOwég avTég 110 TeS TV PAcEwV, TOV 0PeiAovTal 6TV ma-
povoia Tov aviovtog vdpoediov (OHY), sivar:

0. AQ1] COTOVOELONGS KOl KAVOTIKY YEvoN

B. ALLGCOVV TO YPONO. TOV OEIKTOV

ILy. n @awvoropBaieivn e ddAvpa o&€og elval Gypoun, Vo pe TPo-
oOnkn KatdAANANG TocOT TG PAONG ATOKTA 0VOIKTO KOKKIVO YpdLa. (To
dtdAvpo ypopotiletar).

v. E€ovdetep®dvouy Ta oéa

0. Ayouv T0 NAEKTPIKO pedpa T660 TO TNYpoTO Bdoc®v 660 Ko TO
VOUTIKG TOVG OLOAVNATO.

Kotd v niektpoivon voatikod dtaAvpatog Pdong amelevbepmveton
otV avodo (Betikog mOA0Gg TNYNS) aépto Oy.

To pH (we -ya)

e ka0e vdoTo ddAvpa 0EEog N Pdong vITdPYOLV KATIOVTIO VOPOYOVOL
+ P 4 = 4 4 14

(H") kot aviovta vopo&ediov (OH'). Ot mocdTTEG 0VTEG TV 1OVTOV KO-

Bopilovv 10 TG0 6EWvO 1| Pacikd glvar To ddAvUA.

, /. + s . r r - r

Etot, av 1o mAnboc tov H™ givon peyorvtepo and avtod tov OH', 1dte 10

Siidopa yapaktnpiletar 6&ve. Avtibeta, av to mAR0oc twv H' eivon -
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2XHMA 3.3 Katd TNV nAe-
KTPOAUCON udaTIKOU dloAUua-
TOG 0&€0G GTNV KABOBO AEU-
Bepwvetal Hy

Me TrpocOrikn Bdong o€ did-
Aupa 0E£0G N PaIVOAOPOOAEI-
vn TTou BpiokeTal 01O SIGAUPA
XPWHOTICETAI KOKKIVN.

e pH: ammd Ta aPXIKA TwV Aé-
gewv Puissanse Hydrogene
(&Uvapun udpoyodvou).



Kkpotepo and twv OH, 1é1e 0 didAvpa yapaxktnpileton faciko. TEhog,
av 10 mMN0og tev H eivon mepinov 810 pe avtd tov OH', 1618 éxovus
0VIETEPO OGNV LA

To pH exppalel mdco 6&vo N Packd eivon Eva dtddlvpa, amotedel dOnia-

on éva pETpo g o&vTNTaG QLTOV.

» To pH raipver mpaxtika tiués ano 0 w¢ 14. Xro ovdétepo. diaibuara
(.. ot0 vepo) o pH =T7. Zta 6&iva drodvuora Eyovue PH<T xar udli-
oTa, 060 UIKPOTEPY EIVOL 1] TIUN aVTH, TOGO T10 OSIVO EIVOTL TO O1GAVUO.
2o Pooika draAduoto Eyovue PH >7 kou udiiota, oco ueyolotepn gi-
val 1 Tiun oth, T060 Lo PoCIKO Vol TO J10AVUO.

Awypapllotikd £YouLeE:
0 7 14

6Ewvo J Bacucd
0VOETEPO

To pH evdc dtoddpatog pmopei va TpocdloptoTel KOTA TPOGEYYION LE TN
BonBeia Tov dewctav. [daitepa dxpNoTOg €ivat 0 AeYOUEVOS TAYKOGL0G
deitng (universal), o omoiog KvKAOQPOpPEL 6TO gUTdpLo GLVNOWG 6€ pop-
01N OTEVOV AOPId®V XopTIOV OOTOTIGUEVDV HE TO dgikTrn. O deiktng awv-
16¢ Yo k60e T tov pH and 0 wg 14 maipvel SLPOPETIKO YpMdUOL Kot
HLAAIGTO PE TN CGELPA TOL £XOVV T YPOUOTO GTO PACLE TOV AELKOD QM-
16¢ (ovpavio T0E0), OTOS PAIVETOL GTO TOPUKATMD GYNLLO.

_Yypo pmarapicg Z0d1 -

. Mayeipikr c6da - Appwvia
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2XHMA 3.4 O mrayk6ouIog
O¢ikTnG Traipvel didgopa Xpw-
pata, kaBwg 10 pH Tou d1aAU-
poTog peTaBdAAeTal atmd 0
£wg 14.

[MpwTn ogipd ammd apioTepd
TTPOG Ta JeIA €xoupe DIOAU-
poTa ye pH = 1, pH = 4, avTi-
aTOoIX.

AeUTepn og1pd ammd apioTepd
TTPOG Ta O £xoupe OIaAU-
pata pe pH=7,pH =9, pH =
11, avrioToixa.



H axpipng, dpmg, pétpnon tov pH dtaddpotog yiveton pe Eva dpyoavo mov
Aéyetan TEYAUETPO KOl TOL €lval {0MG TO «ONUOPIAEGTEPO» KOl Giyovpa
TO TTLO OTALPOITNTO OPYOVO KAOE YNUIKOV £pyacTpiov.

pH PAETER

ZXHMA 3.5 O 1poodiopiouog Tou pH e TIEXAUETPO UTTOPE VA YivEl e PEYAAN
aKkpiBela.

To pH £yel moALéG epappoyég oty Kabnuepwvn pog Con. Xty iedpa-
on TOAEG QOpPEG Exovpe aKoVoeL Tov Opo PH oTig dapnuicels Tov ca-
UTOVAY, TOV CATOLVIOV KAT. Xfjuepa yvopilovpe to pH moAAdv ProAo-
YIKGOV DYPOV, YOLOV, TOTOV Kol 0OV STPOPNS. LTO GYNLO TOV 0KO-
AovBel paivovrtar ot Tipég PH pepIk®dV YvmOT®V S10AVUATOV:

Mayzipikn
o6da

Xupog
vTopdrag

Mijho Appwvia
Xupog
Aepoviod

[édAa payvnoiag

QaAacaivo vepd

2051

\‘(vpd uTarapiog

2XHMA 3.6 Tiuég pH opIopévwY yVWOTWY Jag SIAAUPATWY.
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3.3 Oteidio

Opiopéva o&eida Egovv Wiaitepn Papvta oty kabnuepwn pog Con.
To mo yvootd and avtd eival to d1oéeidto Tov avipaka (CO3), mov eivar
70 Booikd TPoidv ™S avamvong TV EUPlov OVIOV Kot ¥pNoIHOTOLETOL
ot pwtocvvheon. Akoua, to CO» givar Kupimg vevbuvo Yy 10 PaVo-
uevo tov Beppokmmiov.

To do&eidio Tov Beiov (SO, ), to povoleidio Tov almtov (NO), to drotei-
S0 tov alotov (NO3) kot 10 povoieidio tov avipaka (CO) avikovy
OTIV KATYOPItt TOV ATHOGPAUPIKGV POT®YV, TOV TOG0 TOAD £XOVV TOAML-
TOPNOEL TOVS KATOIKOUS TOAADY HEYAAOVTOAEWY TaL TEAEVL TR Y POVIKL
Ao yapaktnpiotikd o&eidio ivar To 0&eido tov acPeotiov (Ca0), o
YVOOTOS Hog aoPEsTnG, mTov amotelel Pucikd VAIKO TG O1KOSOMIKNAG Kot
TPOTN VAN Yot TV TOPACKELT] TOL YuoaAloy. TEAOG, TOAD oNUOvTIKA 0-
Eeida eivar to Al,O3 kot 1o Fe, 03, mov vrd popen opuktdV amotehodv
™ PBdon v ™ Propnyavikn napayoyn (petaArovpyia) Tmv petdiioy Al
kot Fe avtiotouyo.

Opropdg, ooppoiropndc, ovopatoroyia kar TaSvépunon o-
Eewvimv

Oé&eidia ovopualovtat o1 EVAOELS TMV GTOYEIMV HE TO 0&VYOVO.

Ta neprocotepa 0&eidia £4OVV TO YEVIKO TOTO: -
Omnov, x eivar 0 apBpog o&eidwong tov otoyeiov X.
Ta o&eidia ovopdlovron pe ™ A£EN 0&eidro kat akohovbel o Gvopa Tov
ototyeiov. Iy,
CaO: o&eido tov acPeotiov
Al O3: o&gidio tov apyihion
Cuz0: o&eidro tov yarkov (I)
Na>O: o&eido Tov vatpiov

Ortav éva otoyeio (cuvnbog apétaiio) oynuatiCel neprocdtepa oleidia,
161E QTG Srakpivovtal e TPOTasn 6To OVOUA TOVG TOV apOINTIKOV po-
VO-, 31-, TP1- KA.
‘Etot, £qovpe:

CO:  povoéeidro tov avOpaxa

CO;z:  dwo&eidio Tov avOpako

N>O3: pro&eidio Tov aldton

SO;3:  1proéeidio tov Heiov
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Ta&vopnon oedimv

Ta o&eidia, avaroyo pe TN YNUIKY TOVS GUUTEPLPOPE, LITOPOLV Vo dla-
KpBovv og 0&va 0&eidia, Pacikd kot emappotepilovia 0&eidia.

1. 0&wa o&eidra (avodpiteg 0EE®V)

Ta 6&wva o&eidwa etvan katd 1o mAeiotov 0&eidio apetdriov. TIpoxv-
ntovv (Bewpntikd) am’ to. avtiotoya o&vuyovoldya o&éa pe apaipeon, pe
TN Hopen vePoD, OA®V TOV ATOU®V VOPOYOVOL TOL TEPEXOVV.

‘Etot, yuo va Bpovpe tov avodpitn tov Oeukod o&éog (H2SO4) apaipo-
pe éva popto HoO amd éva popro HoSO4, ondte, mpokdnter SOs3.
AT])LOLST:l, HzSO4 - Hzo -> 803

Opoiwg, ywo va Bpodue tov avudpitn tov HNO3, apoatpodpe amd dvo puod-
pae HNO3 éva popio vepov, ondte mpoxvmtel N2Os.

AT])LOL&;[, 2HN03 - H20 9 N205

‘Evog dAhog tpomoc kabopiopod tov avudpitn evog o&€og stvor o axo-
AovBog:

‘Eocto yio mapaderypo 6t 0hovpe va Bpovpe tov avodpitn tov HzPO4.
Kat’ apydg Bpickovpe tov apBuo o&eidmong tov P oto 0&p:

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

Tov 1010 apBud o&eidmwong Ba £xel o P kot 6to 0£eid10 Tov. Zuvenag, To
o&eidio Ba Exet Tov poprokd tomo: P,0Os.

2. Baowad o&gidra (avodpiteg facemv)
Ta o&eidwn avtd eivoar cuvnBmg ofeidia pLeTAAM®V Kol Topadeiypota Té-
towwv o&ewdimv eivar to Na, O, to Ca0, 1o Fe,0s3.
Ta Boaowd ofeidia mpokdmTovy (Bempnrtikd) omd Tig aviicToyes Pacelg
HE a@aipeot, LE TN HOPPT] VEPOL OA®V TOV ATOU®V DIPOYOVOL TOL TE-
PLEYOLV.
Me ™ loyw ovth Ppiokovue tovg ovudpiteg tov PBaoswv Ca(OH),,
NaOH «ou Fe(OH)3 :

Ca(OH); - H,0 — CaO

2NaOH - H,O0 — Na,0

ZFE(OH);J, - 3H,0 — Fe,03

‘Evoc mo gvkorog tpdmog yio tov kabopiopd tov avudpitn pog Bdong
ompiletar otV mopatnpnon, 6Tt TOG0 0 avvdPiTNS 0600 Kot 1 Pdon we-
pLEYovv to HETOALO pe tov 1010 apBud oéeldwong . Katdmv tovtov, o
avvdpitng tov Mg(OH);, eivar o MgO, a@od to Mg kat otig 600 evm-
oelg Exel opOuod oeldwong +2.

3. Erapgotepilovra

Enapgotepilov eivar to 0&eido exeivo mov GAAOTE GUUTEPLPEPETOL OG
o&0 kot dAlote g Pdon. Avti tov 1 cvumepipopd Kabopiletar amd ™
@voN TG ovaiog pe v omoia avtidpd. ‘Etot, to Al,O3 kotd v avti-
dpaon pe €va o&D ocvpmepipépetan o¢ Paon, Al(OH)s, eved katd v a-
vtidpaon tov pe pia Baon, cvumeprpépetor og 0&H, H3AlO3, (apyiiiko
0&v ).
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o H XnuIKA CUPTTEPIPOPA TWV
O6&IvwV 0&e1diwy eival avaioyn
TWV QVTIOTOIXWV 0&EWV TOUG.

® H XnUIKr CUUTTEPIPOPA TWV
Baoikwv o&e1diwy ival avd-
Aoyn Twv avTioTolxwv Bdoswv
TOUG.

o XapaKTnEIoTIKA TTapadeiy-
paTa ETTAR@OTEPICOVTWYV OEEI-
diwv: ZnO, Al,03, PbO, SnO.



3.4 Alhoto

Ta o&éa kon o1 Baoelg, mov mepryplyape 6Ty TponyovUeVn evdtnTa, OV
aravtovv cuvnBwg erebbepa ot evoN. [IpdTeg VAES YO0 TNV TOPACKELN
QVTAOV OTOTEAOVV KUPIMG To AANTO TOVS, TOV Ppickovtal ot eVoT VLo
popen opukTdV 1 dtedvpéva 6to vepd. To mo yvootd drag etvat To ohd-
TN payepkd ordtt (NaCl), mov vapyet dpbovo wg 0pvKTd 1| SLHAVUEVO
010 Bohacovd vepd. Ot ypfioelg Tov gival TOAVAPIOES, .Y, HOYELPIKT,
GUVTHPNON TPOPILMV, BLOUNYOVIKY TOpOcKELT] YAmpiov KAT. AAAO YVO-
otd dlata eivor o avOpokikd vatpo (NaCOs3), mov ypnoylomoteitat
Y. YO TNV TOPAGKELN YVaAoD, To vVIToyAmpiddeg vatpio (NaClO), mov
70 opatd dtdAvpa Tov givon 1 yYAmpivn, to avbpakikd acPéotio (CaCOs),
TOL ATAVTA OTA PappHapa, o Bpouodyoc dpyvpog (AgBr), mov ypnoiuo-
Totelton 0T POTOYPAPIKT], TO PHOoPLOLYL GAATO YPNCLOTOLOVVIOL GTIG
000VTOTOGTES KA.

2opforopog Kol OVORaTOLOYIN GAGTMOV

Ta dhoto gival 1OVIIKEG EVOGELS TOL TTEPLEYOLY KoTOv M (uétairo 1
fetikd molvotopkd Wy, my. NHs") kot aviov A (apétodro ektog O 1
UPVITIKG TOAVATOHIK 16V L.y, CO3%).
‘Eto1, 0 yevikog TOTOC TV aAdTOV Elval: MyAx
Omnov, X Ko y deiyvouv TV avoroyio oviOVI®OV Kol KATIOVI®V GTNV 10-
VTIKT] €VOon).
Yrdpyovv kot o chvOeta dAota, OTMS givol To SITAN, TO JUKTA, To EVO-
dpa kot ta suumAoka. To Bépa dpmg avtd Eemepva Ta Oplor LEAETNG TOL
Tapovtoc Piiiov.
Ta dAato pmopovv va. dtakpiBodv ce:
a. pn oévyovodya drhata (To aviov Tovg dev TEPLEYEL 0EVYOVO).
Ta dhoata avtd ovopdalovtal pe Tp®OTN AEEN TO OVOUO TOL OVIOVTOG LE
™V KatdAnén —evyog Kot de0Tepn AEEN TO OVOLLO TOL LETAALOL 1) TO G-
paowvio. Iy,

NaCl: yAmprovyo vazpio

FeS: Bel0vyog cidnpog (I1)

FeCls: yhoprovyog cidnpog (II1) 1 tprylmplovyoc 6idnpog

KCN: xvaviovyo kAo

NH4l: 1wdovyo appdvio
B. o&vyovovya drate (to aviov tovg mepiEyel o&uyovo). Ta drata avtd
ovopalovtal pe TpdTN AEEN TO Gvopa TOV avIOVTOG Kat devutepn AEEN TO
Ovopo TOL HETAALOL 1) TO appavio. [1.y.,

Caz(PO4)2: 9wopopikd acPéotio

ZnCO3: avOpakikdg yeudapyvpog

KHSO4: 6&vo Beuo kaho
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Ta 00Td TOU AVEPWTTOU ATTO-
TeAOUVTAI KUPIWG aTtrd
Caz(PO.4)2, éva duadidAuTo
OTO VEPO aAdTI TOU AOBEOTI-
ou.

e KNaCOjz: HIKTé dAag
CuS0O4-5H,0: évudpo dAag
Fes[Fe(CN)g]s: oUuTTAOKO
dAag

e Me Bdon Tig 0dnyieg TNG
IUPAC, 10U d¢v akoAouBoupe
€TTi TOU TTAPOVTOG OTNV EAAG-
0a, Ta AAaTa ovopdlovTal:
ZnS: weuddpyupog OOUAPi-
dI0

FeBr,: aidnpog (II) Bpwuidio
NaCN: vaTpio Kuavidio
NaClOg3: vdTpio XAwpIKO
Fe2(S04)3: aidnpog (l11) Ben-
KOG

NaH2PO4: vaTpio diudpoydévo
PWOPOPIKO

o OPICPEVEG «KOIVEG» OVOUO-
oieg aAdTwv eivail:

NaHCO3; : 06da

CaCOs3;: aoBeoTt6AIBog
CaS04.2H,0: yuwog
CuS04.5H,0: yohaloteTpa



Ba(ClO),: ylopiddec Papio
AlI(NO3)3: vitpiko apyilio

XopoKTNPIGTIKES OLOTNTES TOV GAATOV

Ta dAato, 6mmg MO EYOVUE AVAPEPEL, UTOPOVV VO TPOKOLYOLV OITd TNV
eEovdetépmon o&Emv e BACELS 1 HE AVTIOPAGELS OPUCTIKOV UETAAA®V
pe o&éa. Ta Ghota, OC OVTIKEG EVOGELS, OUoTOVTOL TANP®G, £lval dnia-
oM woyvpoi niektpoArdtes. o o Adyo avtd Ta VOATIKA LAV IATO KOODS
KoL TOL T YLOTO TOVG, etvan kKohol aywyol Tov niextpukod pedpotoc. Ievi-
KOG, ToL dAato Erovv vYNAd onpeio TENS Kot TOAAG o’ avTd glvon gv-
dtdivta 6To VEPD.

3.5 XnuKEG avTiopaoers

Xnuikd poawvopevo (avtdpdoelg) ovoudlovtor ot petaforéc Katd Tig o-
Toleg o OPIGUEVES apYIKEG oVGieg (AVTIOP®VTA) dNUIOVPYODVTOL VEES
(mpoidvta) pe S1POPETIKES 1BIOTNTEC.

XNUKEG avTidpaoelg Yivovtor GuVEXDS GTO PLGIKO Kot avOpwmo-
vevég mepifaiiov pe M xopic v mapéuPfoacn tov avlpomov. Xtov AGv-
Opwmo, mov eivor £va TEpAOTIO YNUIKO EPYOSTNPLO HE TPIGEKATOUUDPLOL
KOTTOPO, YIVOVTOL OOLAKOTO YNULKES aVTIOPACELS e cuveyn aAANAeEdp-
NG, MOV £(OVV GOV OMOTEAEGUN TNV 1COPPOTIO TOV OPYOVIGUOV. T
QuTa, amd ™V avtidpacn dro&ediov Tov dvOpaka (CO7) pe vepd (H20),
dnpovpyeitar 1 yAvkoln (CsH1206) ko pe ) Borbeia g nAokng &-
vépyelag. Avtn etvar  avtidpaocn TG eOTOcVVOESNC, oV emtteAEiTOn
GTOVG YA®POTAGCTEG Kol amotelel T Pacikn avafolkn Aettovpyio TV
QLTOTPOPMY OPYOUVIGUADV.

Qo1660, NUIKES OVTIOPAGELS YivovTal Kol 6TO UA0 Tov camilel,
GTNV pmoavave ov powpilet, oto yéda mwov Ewvilel, 610 Kpaoi wov yiveton
Eldt. Xnukég avtidpdoelg yivovtal ota LapUopo TOL UETOTPETOVTOL GE
YOWoO, Katd Tt dnpovpyio g TpOmos Tov 6{ovtog KAT.

Iog cvpforiCovrar or yNuIKES avTIOPAOELS

Kdabe ympucn) avridopaon copforileton pe pio ympukn e&icwon. X yn-
pikn oot e&iomon dwukpivovpe dVO PEAT, TOV GLVIEOVTAL HETAED TOVG
pe éva BELog (—). Z10 TPOTO PEAOG YPAPOVLE TO GMUOTO TOV EXOVLE
apyKd, TP EEKIVAGEL 1| OVTIOPAGT, TOL OVOLALOVTOL AVTIOPAVTA, EVA
070 0e0TEPO HEAOG YPAPOLUE TO CAOUATO TOL oynuotilovtorl Katd v
avtidopoon Kot ovopdlovtal Tpoidvta.
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o Tryypa: Aiwpévo



[ANTIAPQNTA| —Zwoiees

Ag eEetdioovpe TOPO (it AN YMUIKN avTIOpOoT TT.Y. TNV OVIIOPOGT TOV
al®dtov pe to VOPoydvo mPog oynuoTicpd appmviag. To yMukd avtd
(QOVOLLEVO TTEPTYPAPETOL LLE TNV TOPAKAT® YK e&icmon:

N, + H, — NHj; (1)

2T0 TPOTO HEAOG YPAPOVUE T, UOPLOL TOV aAVTIOPOVT®Y, dN\odn, 10 -
w10 Kol TO VOPOYOVO, EVED GTO OEVTEPO HEAOG TNG e&lomONG YPAPOVLE
o APOIOVTA TNG OVTIOPAGTC, ONALOT TNV CUU®VidL .
Qo1600, N Mk e&icwon (1) dev eivor axoOpo 6OOTA YPUUUEVT), KAODC
0 apBpdc TV atopwv kdbe ototyeiov Bo mpémet va givan 1010¢ oTOL AVTL-
dpdVTa Ko TPoiovTa, apov to dtope ovte eBeipovtal, ovte dnpovpyov-
VIOl KOTA TN OldpKELD UG YNUKNG avTidopaons. o mpémnel, Aoumov vo
yiver .loootabon pdloc. ‘Etotl, PBdlovpe katdAANAOVG 60vTELEGTES GTO.
V0 péEAN g e&iowong, doTe va tkavoron el n mapomdve omaitnon.
Y10 mopaderypo e ovvheong g appoviag, Balovpe cvvieleotn 600
UTPOGTA amd TNV ouu®Via, ®ote va wsootadpicovpe to dtopa ald®Tov,
omdte M MK e€lcmon ypapeTat:

N, +H; > 2NH;  (2)
Eniong Balovpe cvvteleotn tpio pmpootd amd To HOPLOo TOV VOPOYOVOUL,
®ote va 1eootafuicovpe ota dvo péAN g ynkng €icmong (avtidpm-
vta Kot Tpoidvia) tov aptdpd atduwmv vopoydvov. ‘Etot, n ymuikn eéicw-
on maipveL T Hopen:

N, + 3H, — 2NH3 (3)
H (3) eivan tdpa cwotd ypappévn ynukn eEicmon, kabaog Exet vivel 160-
otafon TV atopmv ota dvo pEAN g eicwonc. EmmAéov moAréG @o-
PEC aVOYPAPETOL KOl 1] PUGIKT KATAGTOON TOV AVIOPMOVI®V KOl TPOTO-
VI®V, OTmg Ba dovE TOPUKATO.
YOUTEPOACUATIKG, AOWTOV, pia ynuikn eElowon neptlappdvet:
» 10 avTIOpAVTO KOl TA TPOIOvTa

»  TOVS KOTAIINA0VS GUVTELEGTES, (DGTE TO dTOUA KAlOe 6ToLYEIOD VL
eivai 16ap1Bua oo 000 uéin tng ynuikng eéicwong.

[Mopaxdto divovtarl YapaKTPIoTIKA TOPUOELYHATA YNUIKOV £EIGMOGEMV
OTIG OTO1EC AVAYPAPETAL KOl 1] QUGIKT KOTAGTAGT TOV AVTIOPOVI®V Kot
TPOIOVT®V .

P4(s) + 6Cl2(g) — 4PCl3(s) 4

CH4(g) + 202(g) — CO2(9) + 2H.0(g) (%)

Ot mapomdve ynuikég e€lomoelg pmopodv va mapactadodv kol e mpo-
copolopata popiov ( Hoplokd HOVTELR), OTMG GAIVETOL GTO GYNLLOL TTOV
aKOAOVOETL .
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200eMeANNIVERSAIRE DE LA [ere
REALISATION DE UANALYSE DE LEAU
PAR lﬁAVDESIER &

™ T

Antoine Lavoisier (1743-
1794). Av kaveig BeAe va
0pPIOBETATEI TNV ETTOXH TTOU
apxi¢el n avaTTuén TNG XNMEi-
ag wWg emMOTNAMN Ba Eekivouoe
atré Tnv FaAAo Xnuikd
Lavoisier. Mia AauTrpr] po-
OWTTIKOTNTA, TTPOIKIOUEVN ME
TTOAAEG apeTég. To EpeUVNTIKO
Tou £pyo ATav TTOAU TTAoUGIO.
MeTagl Twv GAAwV TTEPIAa-
Bdavetal o vépog dlatipnaong
G Hagag:

«Zg KAOe XnMIKA avTidpaon
n pAda TWV AVTISPWVTWV
gival ion pe Tn pada Twv
TPOIOVTWV.»

To BIBAI0 TOU «ZTOIXEIWDEG
2Uyypappa TNG Xnueiag» a-
TIOTEAEDE TN Bdon yia Tn Oe-
peAiwaon kai diddoon TNG XN-
MIKAG emMOTAMNG. MNapdAAnAa
ME TIG ETTIOTNHOVIKEG TOU dpa-
oTNEIOTNTEG, £iXE AVATITUEE!
Kal ETTIXEIPNUATIKA dpdan,
£XOVTAG HIa QOPOEICTIPAKTIKNA
eTaipeia. H eTaipeia autr Tou
€€A0PANICe peydAa KEPON,
WOTE VA AUTOXPNUATOBOTEN TIG
€peuveg Tou. OPwg, auTh Tou
OToiXI0€ TO KEQAAI. KaTd Tn
didpkeia TNG FaAAIKAG eTTavA-
0TAONG KATNYOPNONKE yia
OIKOVOUIKA €YKAuaTa Kai
KOPATOUNONKE. « XAONKe G°
£va AeTTTO €va KEQAAI TTOU
oUTe KABe ekaTd XPOVIO OE
VEVVIETQI»



IXHMA 3.7 EIkovikr Trapougiacn Twv avTidpdoewy o€ Hop@r] HOPIOKWY HOVTEAWV :

a. Pa(s) + 6Clz(g) — 4PCl3(s) (Trdvw) B. CHa4(g) + 202(g) — CO2(g) + 2H20(g)
(kaTw).

XopaKTNPLOTIKA TOV NUIKOV AVTIOPIGE®Y

o. [1ote mpaypatomoreiton pio ynuikn avridopaocn;

[o va mpaypatoromBel pion ynuiky| avtidpaon Bo wpénel, cOpEOvVE pe
™ Oewpio Ty coykpoioewy, ta poplo (| YeVIKOTEPE 0L SOMKES HOVA-
d€g NG VANG) TOV AVIWOPOVIOV VO GUYKPOVGTOVV KOl HAAGTO VO G-
YKPOVGTOVY Katdiinia. Mg 10V Opo «vo GLYKPOLOTOLV KOTOAANAG»
EVVOOVLE OTL TPETMEL VO, EYOVV TNV KATAAANAN ToyOTNTO KOt £VOL OPIGUEVO
TPOGOVOTOMGS. ATOTEAEGHO ALTHG TNG GVYKPOLONG givatl OTL «omdve»
ot opyKoi decpol (TmV avTIdpOVTOV) Kat dnpuovpyovvtat véot (Tmv Tpo-
iovtov). ‘Exet extiunfei 11 povo éva TodAd pikpd mocooTtod TmV GLYKPOoD-
GEMV TOV AVTIOPOVTOV EIVUL ATOTEAECUATIKES.
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e YUuBoAa:

(s) > oteped

() > uypd

(9) > aépio

(aq)~> udartikd diIdAupa

e ATIOTEAECHATIKEG €ival Ol
OUYKPOUGEIG TToU 0dnyouv
aTnv avTtidpaaon.

e 3¢ BabuTepo eTmiTTedO TNV
ATTAvVTNON OTO EPWTNUA TTOTE
TIPAYUOTOTTOIEITAI HIa XNMIKA
avtidpaon divel N XnuikA
Oeppoduvaplikr) (BAETTE OXOAI-
KO BIBAio " Aukeiou).



Ly 4

IXHMA 3.8 lNa va yivel n avtidpaon NO+Cl, — NOCI + Cl 8a mrpéTrel Ta avTidpwvTa

popIa va €XouV TO CWOTO TTPOCavVATOAIGHO KAl TRV KATAAANAN TaxuTnTa (EVEPYEIQ).

A: atmoTeAeaaTIKN) oUyKpouon B: un atroteAeouaTiki oUykpouon.

B. I16co yp1yopa yiveton pia ynuiki avriopoon;
(TayvTnra T™g avtidpaong)

Evkola yiveton avtiinmtd 6t 1 tayhTnTol e TV omoio Tol d1dpopa yn -
K& eoawvopeva gEehicoovton mowkidlel. ‘Etot, my. o Fe okovpialet (Sid-
Bpwon) moAd apyd, evd n Ekpnén g mopitidac N n kavon tov Mg pe 1o
O3 yivovtan axapuoia. Eniong, n avtidpaon 2H, + O, — 2H,0 o1t ov-
vOn Bepuokpoacio Tpoympel TG0 apyd, OOTE TPOKTIKA Og yivetal. Av
Oumg ™ «Bondncovue» pe éva omvOnpa, téte yivetan Ekpnén, oniadn n
avtiopaon yivetal pe ToAd PeydAn toyvTnTa.

[Ipogavdg o puOudS TV evepy®dV cuykpovoemv kabopilel v TaydTNTO
Hog avtidopaomng.

» Toyvtyta puiag avtiopacngs opiéetal § HETAf0L] THS COYKEVTIPOGHS
EVOGS OTO TA AVTIOPOVTA 1] TA TPOIOVTA, GTI) HOVAID TOV XPOVOU.

H toydmra pog avtidpaong propet va ovénoet

1. Me avénon g mosotntas (GOYKEVTPOGIS) TOV OVIIOPOVIOV.

2. Me avénon ¢ fepuoxpaciag.

3. Me myv mopovcio katalvtdy. O KataAdTg avédvel v TaydTNTO
™G avtidpaongs, xopic va katavaimvetatl. Ot avidpdcels otovg Lo-
VTOVOUG 0PYOVICLOVG KOTaAvovTaLl ontd To Evivua 1f frokatalites.

4.  Me v a0ENCN TNG ETIPAVELAS ERAPHS TWY CTEPEWDY GOUATMV TOV
petéyovv oty aviidopaon. ILy. o avBpokag oe peydro xoppdtio
KotyeTol apyd, VA G HOPPT GKOVIG GYEOV oKaplaia.
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e H ouykévipwon ek@padel To
TTARB0G TwV popiwv avd po-
vada éykou (oTo ETTOUEVO
KEPAAQIO Ba PIAjooUpE ava-
AUTIKG yIa Tn GUYKEVTPWOT).

e Otav £xoupe TupeTdg
(vwnAn Bepuokpacia), OAEG ol
QavTIOPACEIG TOU OpyavIoUoU
€TTOXUVOVTAI.

e H (dxapn oTov aépa Kaiye-
Tal og 6 > 600 °C, evw oTOV
OPYQVIOUO PG «KAiYETAI»
oTtoug 37 °C. lNari;



v. Evepyerokéc petaforég mov cuvodcvovy T YUkl avri-

opaon

Eivot o yvwoto 61t otig ynuukéc petaforéc (avtidpaoetg) ta dTopo dio-

mpovvTal, EVO avakatovépovtal. AnAadn, ot apyikol decpol «ondlovv»

KOl ONUIOVPYOVVTOL Kovovpylotl oynuatilovtag €161 ta mpoidvia g o-

vtidpaong. I1.y. oy avtidpacn Hy + Cl, — 2HCI, «omdlovv» ot deopol

H-H «ou CI-Cl ko dnpuovpyeitan o dgopdg H-CL.

[evikd, ywo va «omdoew évag deopdc, ypelaleton evépyeta, v dtav om-

povpyeitar ekAVETAL. AVTO TO «TAPE — ODGE» EVEPYELNG KPIvEL TEAIKA

Katé TOGO M avTidpacT GUVOMKEH EAELOEPADVEL 1] ATOPPOPE EVEPYELN OE

Hopon Heppdtnro.

» Elabbepun ovoudleton pio ynuikn avtiopaon mov eievbepdver Oepuo-
T 070 TEPIPOGALOV.

»  EvooOepun eivar n avtiopoon mwov amoppopd Ospudtnro. amo to mepi-
pailov.

0. [10co amotereopatik givon pio avridopaon;

(Am6doon avtiopaong)

[ToAAEg ymukég avTidpdoelg dev eivar TANpeLg, onAadn HEPOS Hovo Tmv
AVTIOPAOVI®V UETATPETOVTOL GE TTPOTOVTO (AUPIdPOUES AVTIOPACELS).

» H omddoon piog avtiopaons kabopiler ) oyéon uetald me moodtnrog
EVOS TPOIOVTOS OV TOIPVOVUE TPOKTIKG Kol THE TOGOTHTAS Tov o
roipvoue Gewpnria, av n avriopoon frav wlnpng (uovédpoun).

Onwg Bo dovpe avarvtikd oto Bifiio g B’ Avkelov katevBuvong,

UTOpOVLE VO ENGOVUE TNV amOO00T HoG ovTidpaong Hetadirovrag:

1. v nocdmra (GVYKEVTPOOT) TOV AVTIOPOVIMV 1 TOV TPOIOVIOV

2. 1 Beppoxpacia

3. v mieon, €’ OGOV GTNV AVTIOPOOT) LETEXOVV AEPLOL.

Mepika €i0m YNMUIKOV avTIOPAoEDV

O muég avtidpdoelg pmopoiv va ta&vounbodv ce dVo peydreg Kotn-
yYopieg, TiG 0&E000VOYOYIKES KoL TIG LETAOETUKES.

A. OZEIAOANAT' QI'IKEX ANTIAPAXEIX

271G avTOPAGELS AVTEG 0 aplBOg 0&eldmong oplopévay amd To oTotyEln
oV GLUUETEXOLV peTafdrAietar. TEToleg avTOpAoelS amAng Lopeng eival
01 cLVOEGELS, 01 ATOGVVOEGELS, 01 SLGTAGELS, Ol AVTIOPACELS ATANG OVTL-
Kataotaons. Ymapyovv, BEPara, Kot avtidpdoelg oSedoavaywyng mToAd-
TAOKNG LOPPNGC, Ol OTOiEG OUMG O Bal LG OmaoYOACOVY GTO KEPAANLO
aVTo.
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e ExAUeTal: eAeuBepwveTal

o E€wOepun:
C + O3 2> CO; + 394kJ

e Evd60eppn:
CaCO3;>Ca0+C0O, -178kJ



1. Avtidpaocels ovvOeong

Kotd 116 avtidpacelg avtég aviidpovv 600 1 mePIociTEPE GTOLXEL Y10, VO
oynuaticovv pio ynukn évoon. Ag dodpe pepikd mapadelypota.

N2(g) +3H2(g) — 2NH3(g)

H2(g) + Cl2(g) —**— 2HCI(g)

2K(s) + Cl,(g) — 2KCI(s)

C(s) + 02(g) - CO2(9)

Egappoy

Na ypa@ovv ot ynukés eEloMOELS TOV ETOUEVOV aVTIOPAGEDV: o) apyi-
Mo ko Bgio divouv Betodyo apyilio, B) apyiiio kot o&vydvo divovv o&ei-
310 1oL apyiAiov, y) 6idnpog kot yhdplo divovv yAwprodyo cidnpo (1),
d) kaocitepog kat 0&uydvo divovv 0&gidio Tov kacacitepov (II).

2.AvTOpaoelg amoohvieog Kol 146TaoNG

Kotd 11g avtidpdoelg avtég pio ynukn évoon S106mdTol 6To oTotyEln
™ (oamocOvBeon) i og 600 1 TEPIOGOTEPES OUMAOVGTEPES YNUIKEG OVGIES
(Sudomaon). Ag dovpEe HEPIKA TOPOSETY AT

2HgO(s) — 2Hg(l) + O2(9)
CaCOs(s) — CaO(s) + CO,(g)
2KCIO3(s) — 2KCI(s) + 302(0)

Epappoyn

Noa ypa@obv ot ynuikég eEloMOELS TOV EMOUEVOV aAVTIOPACEDV: o. 0&gidlo
tov yaAkoV (II) draomdror og yaAko kot 0&uyovo, B. Bpmptodyog dpyvpog
dlomdTor og ApyvPO Kal BpdLto.

3. AVTI0PAOELS OTANG AVTIKOTACTAGNG

Kotd 11g avtidpdoeic avtég £va otoryeio mov Ppioketan oe eElevbepn ka-
tdotoon oviwkodiotd éva dAro otoyeio mov PBpicketal oe pia Evoon
tov. 'Eto1, éva pétadlo M avtikabiotd éva aAdo pétadio M 1 To vopo-
YOVO, COLLP®VA LLE TO YEVIKO GYNLLOL:

M+MX—>MX+M
N éva apétadlo A ovtikabiotd Eva aAlo apétadlio A’, cOLEOVO LE TO
YEVIKO GyN oL

A+YA" 5> PA+ A’
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e To M dpaoTikdTEPO TOU M’
onuaivel 611 To M dnuioupyei
MO «€UKOAQ» XNUIKK £évwan
pe 1o X atr” 011 TO M.



Amapaitnmn mpodmddeon yioo va yivel n avtidpaon amANG avTIKoTdoTo-
ong etvor 0 M va gtvon dpactikdtepo tov M kot 10 A dpacTIKOTEPO TOL
A’

[Mapokdtom divetar n 6epd SPACTIKOTNTOS TOV KUPLOTEPMV UETAAAWDV KOt
OUETAAADV.

2EIPA APAXTIKOTHTAYZ OPIEMENQN METAAAQN KAI
AMETAAAQN

METAAAA:
K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb, , Cu, Hg, Ag, Pt, Au
AvENOM SpaoTIKOTNTOG

<

AMETAAAA:
F2, Cly, Bry, Oo, 15, S

Ag d00E TOPO PePIKE TapadelyoTo

a) Métarho + Ghog — Ghag + pétaidlo
Zn(s) + CuSO4(aq) — ZnSO4(aq) + Cu(s)
2Na(s) + FeCl,(agq) — 2NaCl(aq) + Fe(s)

B) Métadiro + o&0 — drog + Hy
2Al(s) + 6HCl(aq) — 2AICI3(aq) + 3H2(g)

No moapatnpriicovpe 4Tt 6TIS AVTIOPACELS OVTEG TO METAALO gRQavileTon
oT0 TPOIOVTA LE TO UIKPOTEPO apldud o&eldmonc. EEapeitar o yoikdg
ov divel evooelc Tov Cu?*,

I1.y. Fe(s) + 2HBr(aq) — FeBra(aq) + H2(g)

Eniong, ta mukvé dtoddpoto Beukov 0EE0C KAt TIG avTIOPACELS TOVS e
UETAALD 3TVOVV TOADTAOKEC 0EEIB0OVAYMYIKES aVTIOPAGELS (KOt Oyt OVTL-
dpaoelg aning avtikatdotacng). To 610 oyvel kot yoo To. dtaAduota
TLKVOD Kol 0Pailov VITPLIKOL 0EEOC.

Y) Métaidlo + vepd — ...... + H;

Ta mo dpactikd pétorra K, Ba, Ca, Na avtidpovv pe 1o vepd kot divovv
v avtictoryn Bdomn (véposeidio Tov petdriov) ko Ho.

m.x. 2Na(s) + 2H.0(l) — 2NaOH(aq) + Hz(9)

Ta vréAouta o dpacTiKd amd T0 VOPOYOHVO UETAAAL AVTIOPOVV LE VOPO-
TUOVG 6€ LVYNAN Beppokpacio Kot divovv 0&eidio Tov petdAlov Kot vVOPo-
yovo,

m.y. Mg(s) + H20(g) — MgO(s) + Ha(9)
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H avTtidpaon Tou vepou e Na

(Trdvw) kai K (kaTw) yiveTal
TTOAU Biaia, 10 8¢ Hy TTOU €-
AeuBepwveTal AuTAVA@AEYETAL.



Eappoyn

Noa ypa@ovv ot ynukég eEI6MOELS TOV avVTIOPAGEDY (EQOGOV AVTEC Yivo-
vto):

1. yevddpyvpog + vdpoPpdpto —> ..., 2. wdo + phoprovyo vatpo — ...,
3. vatplo + yAwplovyo apyilo — ..., 4. yaAkog + ViTpkog dpyvpoc —
..., B, Gpyvpog + vVIpoYA®PO —> ..., 6. KAAO + POGPOPIKO 0L —> ...,
7. Bapro + vepd — ..., 8. yevddpyvpog + vepd — ...

B. METAGETIKEX ANTIAPAXEIX

2115 avtdpdoelg avutéc ot apipol o&eldmwong dAwv TV GTolygiov Tov
petéyovv oty ovtidopaon mapopévouv otabepoi. Tétoleg avidpacelg
elvat o1 avTOPAGELS SUTANG OVTIKATACTOONG Kol 1] EE0VOETEPWOOT).

1. Avtiopaceig OGS UVTIKATAOTAGNS

AVvTIdpdoelg SIMANG avTIKATAGTACTG OVORALOVTOL O1 OVTIOPAGELS LETOED
V0 NAEKTPOAVTOV G€ VOATIKA SIHAVLOTA, KOTH TIG OTOIES Ol AEKTPOAD-
TEG OVTOAAAGOOVY 1OVTA, GOUP®VOL [LE TO GYTLLOL:

A'B +T'A > A'A + "B
X" avtd 10 €100G AVTIOPAGEMY AVIIKOLY Kot Ot avTIOPAcel HETAED 0EEmV
kot Baoeov (e£0vdeTepmdOTELS), ol omoieg e&eTalovTal YWPIGTA TNV apé-
GMG ENOUEVN EVOTNTO.
Ag d00pE, OU®G, MEPIKE TOPAdETYLOTOL.
AgNOs;(aq) + NaCl(aq) — NaNOs(aq) + AgC
Na,COs(aq) + Ca(OH)2(aq) — 2NaOH(aq) + CaCO3d
BaCl(aq) + 2HNO3(aq) — Ba(NO3),(aq) + 2HCIT

Ed® mpémetl va vroypappicovpe 0Tt pio avtidpaorn SITANG avIIKOTAGTo

ong yivetar LOvo epOcoV £va amd To TPoIdVTa TNG AVIIOPUCNC:

1. «mépter og ilnua (katapvdion).

2. €KQEVYEL MG OEPLO OO TO AVTOPMV GVGTNHA

3. eivon eddytota ovtilopevn évoon, dnrodn duotatotl o€ TOAD HIKPO
T0G0GTO.

H televtaio mepintoon Biyetor oyedov amokAeloTikd otnv €£0VOETEP®-

o1, 6mov oynuatiletor n eloyiot VTILOUEVN EVOOT VEPO.

[Ma t1g dAkeg Tepittdoelg Oa mpénet va pdbovpe va avayvopilovpe mola

glvar ta Wnpoto ko ta aéplo. Avtd dlvovtor o popen mivoka

TOPAKATO.
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o HAekTpOAUTEG gival Ta
o&éa, ol BAoeig Kal Ta GAaTa

e YUuBoAa:

 :inua, 3nAadr  BuacBIGAu-
TN ouaia

1 : aépia ouaia

e Av 10 aépIOo TTPOIGV gival
€udIdAuTO, TOTE BepUaivoupe
YIO VO OTTOMOKPUVOET atd 1o
SIdAupa.



MINAKAZ 3.1: Kupiétepa agpia Kai I¢ruaTa

AEPIA: HF, HCI, HBr, HI, H,S, HCN, SO,, CO;, NH3

IZHMATA: AgCl, AgBr, Agl, BaSO,4, CaSOy4, PbSO4

Olo ta avOpakikd diato ektdg and KoCO3, NaCO3, (NH4)2COs3.

O\a to 100y dhata extdg amd K, S, Na,S, (NHy)2S.

OAa ta vopoleidia tov petdAlov extog andé KOH, NaOH, Ca(OH).,
Ba(OH),

Hapazipnon: To avBpaxikd o&H (H,CO3) kar 1o Oeiddeg 0&H (H2SO3)
givon aotabdeic evaoelg, evd to vdpoeidlo tov aupmviov (NH,OH) sivan
pnopo veobetikd. I'’ avtd ot 6o TV TPOIdVIOV YPAPOLLLE:
CO,T+H,0 avti H,CO3

SO,T +H,0 avii H»SO3

NH;T + H,0  avii NH,OH

| Pb(NO3)p K

«— v

IXHMA 3.9 Eikovikr Trapouaiacn Tng avTidpaong dITTAAG avTIKaTdoTaong YETaEU
Pb(NO3)2 kai KI TTpog oxnuaTiopd Tou Kitpivou 1grpaTog Pbl ;.

O=EA - BAZEIZ - OZEIAIA - AAATA 103



E@appoyii

Noa copmAnpmBovv ot avTidpaceLs:

. YA@PLOVYO apYiAlo + VITPIKOG GPyVPOG

. avOpaKko Bapilo + vOPoYADPLO

. Be10dNG yevddapyvpog + Beuxd 0D

. virpko Bapro + Beukd vatplo

. YAOPLOVYO appdVIo + VOPOEEIdI0 TOL payvnGiov
. 0&vo avOpaKiKo vatplo + vdPoimO1o

. Beukd app®VIo + VOPOEEIdIO TOL KaAiov

. vitpkdg poAvPdog (I1) + Bgrovyo vatplo

0 ~NOoO Orhd WM

2. E€ovoctépomon

E&ovdetépwon ovopdleton n avtidpaon evog o&éog pe pia Paon. Kotd
™mv avtidpaocn ovt) to vépoyovokatidvto (H) mov mpoépyovron amd To
0&y gvavovta pe ta avidvto vopoediov (OHY) mov mpoépyovral and ™
Béon, kot divovv vepo:

H'+ OH — H,0
E&outiog g avtidopaong avtg morhéc eopég «e&apaviCovtow (e&ovde-
TEpOVOVTAL) TOGO 01 119TNTES Tov 0EE0C (Tov opsilovrar ota HY) dco
Kot ot 1otnTeg ¢ Paong (mov ogeitovtan ota OHY). I' awtd kou 1 a-
vtidpaomn ovoudleton eCovdetépwan.
Kotd v govdetépmon to aviov Tov 0&€oc kol To Kotdv g Paong
oynpatiCovv droc. Ag dovpe pepkd Tapadelypato
NaOH(aq) + HCl(aq) — NaCl(aq) + H2O(l)
H,S04(aq) + 2KOH(aq) — K2S04(aq) + 2H,0(1)
3Ca(OH),(aq) + 2H3PO4(aq) — Cag(PO4)2~L + 6H,0(l)

Ot avtidpdoelg mov TponynonKay amotelohv mopadetypoto Tigpovg -
Eovdetépwong, ondte to Ahag mov oynuotiCeton gival éva ovdérepo 1
KOVOVIKO dAag. TV TEPITT®ON OV 1 EE0VOETEPWON Eival LEPIKT, Elvar
duvatov vo oynuotiotovy oééva 1 Pacikd diare (my. KHSO, ko
Ca(OH)CI). Avtéc opmg ot avTidpaoels mapackevng OEVoV Kol Bacik®v
aldTov givol Tépo amd To TAaiclo Tov padnudtov Tov divoviotl 67 avtd
t0 BipAio.

Onwg non avaeépape, Ta 0Eva 0Eeido £X0VV GTO VOATIKE TOVE STUAVLOL-
TOL GLUTEPLPOPA 0EEMV Kol avTioTolya T Pacikd ofeidio cupmepLpopd
Bacewv. 'Etol, 611G avtidpdoelg €E0VOETEPOONG UTOPOVYV VO GUUTEPL-
INeBoHV Kot 01 TOPOUKAT® TEPIMTMOCELS:

N,Os(aq) + 2NaOH(ag) — 2NaNOs(aq) + H,0(1)
0&wo o&eildo  Pdon
CaO(aq) + 2HCI(aq) — CaCl,(aq) + H0O(l)

Baocuko o&egido  0&H

dhag
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® XTI EEOUDETEPWOEIG TTEPI-
AapBdvovTal o1 avTIdpdoEIg:
1. o&u + Bdon

2. 6&ivo o&gidio + Bdan

3. Bagikd o&gidio + 0&u

4. 6¢ivo o&gidlo + Baciko
oéeidlo

e [a va mpoPBAéwoupe Ta
TIpoiévTa TnG avTidpaong Oe-
wpouue atn Béon Tou N,O5
TO avTioTolxo ogu, dnAadr, To
HNO3.



Mia eEaipeon:

Y11c avtpaoelg g NHs pe o&éa kot otig avidpacels petald dEvov
Kol Bacikdv o&ewinv dev Eyovpe mapaywyn vepov. I1.y.

2NH3(aq) + H2SO4(aq) — (NH4)2S04(aq)

3503 + Fe;03 > Feg(SO4)3(aq)

Egappoyi

Noa courAnpmBoidv ot avtidpdoels:

1. mevto&eidio Tov POoEAPoL + VOPOLEIDI0 TOV KOAIOL
2. Tp10&eidio Tov Beiov + VOPoEeidio Tov apyiriiov

3. 010&€id10 Tov GvBpaKa + VOPOEEIdIO TOV acPestiov
4. Beukd o0&y + 0&eidio Tov Koriov

5. vitpkd 0&D + 0&gidio tov adnpov (I11)

6. mevto&eidio Tov almtov + 0&eidio Tov acPectiov

3.6 O&¢éa , Ppaoerc, oEeidna, arata, eE0VOETEPOON
KoL...koOnuepivi (o

O&wvn Bpoyn ko Teprfpdirov
» Oé&wvn opiletar n Ppoyn mov éyxer PH uikpotepo tov 5,6 (PH ¢ «ko-
Oapric» Bpoyns).

O1 600 KVPlEG MYES PLTAVTOV TOV TPOKAAOVV TNV O&vn Bpoyn| etvar to
SO;, mov mpoépyetar Kupimg amd Tig Propnyavieg, kot o NO, mwov mpoép-
yeTo amod Tig Propnyavies kot ta avtokivnta Ta 0&eidio avtd petatpéno-
vtor ot atposeatpa o SOz kat NO2 Kot 6T cuvEREld avTOpOVTAG e
10 vepo ¢ Bpoyng petatpénovrol oe H2SO4 kar HNOs3, avtictouyo.

auvvepd

1

Bropnxavia

auTokivnTta
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2XHMA 3.10 Eikovikn Tra-
pouciaon TNG dnuioupyiag
6givng Bpoxng.



‘Eva un avapevépevo meipopo o yIvo eninedo £dmce adtapupioPnnreg
amodeigelg o v evarstnoio mov wapovsidlovv ot {dvteg opyovicuol
KOl TOL S1APOPO OIKOGVGTHLOTO OKOMO KOl G€ UIKPEG LETOPOAES TNG 0ED-
mrog (PH) Tov Mpvdv, Totopudv kot Oolaccov.

Tic Tpelg tedevtaisg dekaetieg 1 o&HTNTO TG PPOYNS KOt TOL Y10-
V100 oV TEQTOLVV o€ peydieg meproyég tov HITA kot Evpdnng avénonke
ONUAVTIKE. AVTO, TPOPAVAS, OPEIAETOL GTIG OAOEVA OLEAVOUEVES TOGO-
NTEG QEPLOV PLTAVIMV, OTMG TOV doleiotov tov Bgiov (SO32), Kol TV
o&e1oiowv tov alwtov (NOy), ta omoia mapdyovtal and TG KOVGELS TV
amoMbopévav koveipov (m.y. yoidvOpakes, metpélato). Kdtw an’ avtég
TIG ovvOnkeg, N oévy Ppoxn TPOKAAESE CNUAVTIKES OAAYEG OE OPIGULE-
veg gvaicnteg Katnyopieg CowV, OTOC GTO GOAOUO KOl TNV TEGTPOPO
Kot Boaptég (nEg o€ TOAAG QLTAL.

Kamowa o&omra BéRata, 6to vepd g Ppoyns Kot oto yiovi givor
avopevopevn, apot 1o aéplo CO, dtoudvetar 6to vepo divovtag Eva ache-
vag 0Ewvo ddAvpa. To eldytoto pH mov avauévetal va £xel To vepd o€
ooppomia pe to CO; givan mepinmov 5,6. Opwe, to pH g Ppoyng kot Tov
xwovioh og TOAAES Teployég g Popetag Evpdnng kot TV avatoAK®v
aktov Tov HITA, émece yOpm oTo 5 Kol G KATOIEG TEPUTTMOELS QKOO
kot 010 3. H avénuévn aut) o&Htnta 0Qeideton 0TI KATOLOVGELS AVTEG
Tov BetKov Kot TOL VITPIKoD 0&E0C.

Ta aroteléopoto ToV GEVOV aVTOV Katatovicemy Pefoarddnkay
ewkdtepa ot ZkavowvoPic. Pomavtéc and v AyyAMa kot aAieg Bropn-
YOVIKEG YDPEG TaPASLPONKAY ATd TOVG OVELOVS TPOS Boppd 1| TPOG OVaL-
TOAGG Kot amoténkay otig xdpeg ¢ Zravowvoafiag. [epimov 5.000 Ai-
pveg ot Zovndia Bpédnkav va £xovv pH 5 N pkpdtepo, kot or TAnOv-
ouol Tov yoaplov exnpedonkay cofopd KAT® and avTég TIG GLVONKEC.
> NopPnyia peréreg €6ei&av 6Tt 11 péomn oEHTNTO TOV KATOLOVI|IGEMV
éneoe oe PH 4,6, kat o apOpoc TV AUVAOV [LE TOVG GOAOUOVE KO TIG TTé-
OTPOPEG TOV TEOM KAV GE KaTdoTasn Kivdhvov avéndnke Eviova.

! ,‘_-'-%.'H-‘;. & i 1-_ )

ZXHMA 3.11 Or emmtwoelg Tng 6€ivng Bpoxng oTta ddon.
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O1 emmITWOoEIG TNG 6EIVNG

Bpoxng oToug udpPORIoUG Op-
yaviopoug

e Ta amoTteAéopara NG Po-
Auvong Tng atpdéoealpag atmo
Ta ogidia Tou Bgiou gival xa-
POKTNPICTIKG GTNV TTEPITITWON
NG YVWOTAG opixAng Tou
Aovdivou, TTou TTpokdAece TO
Bdvaro 4 000 avBpwWTTWV TO
1952.



[Ipdoateg peréteg mov Eyvay ota ddon, Tov HITA kot g Zxavdwvapi-
ag £de1&av extetapéves PAaPeg oe dévopa. Ot PAdPeg avtég cuvdEdnKav
pe v 6&wvn Ppoyn, av Kot 1) oxéon ot apgiopnreitat.

Kopua artia tov avtiBécewv kot apeiopfnmosnv yopm ard to ai-
TI0L KoL T AmoTEAEG AT TNG 0EIVNG PPOoyNG €val Ol OIKOVOULIKES KOt TTO-
MTikég dapopég mov ywpilovv kpatn (1 kol molteieg otig HITA), wa
KOl Ol PUTTOVTEG LETAPEPOVTOL OO YDPO GE YDPOL «YWOPIG TEADMVELOKODS
eELEYYOVC».

Koapio ypryopn Aon oe eaivetonr 6to dpeco péAlov. Akoun kot
oV Ol KUPEPVNOELS Kot Ot Blounyovieg GUUPOVICGOVY Yo TIG TNYEG TOV
TPOKAAOHV TIG 0EIVEG KOTALOVIGELS, Ba ypelactodV ypovia Kot TOAAE dt-
GEKATOUHOPLO d0oAdpLa Yo va eykataotabel o KatdAiniog eEomMaopdc,
wote va pewmbel dpaotikd n pvmavon Tov aépa. Oco ot GuiNTNoELS YOP®
and to amopaitnTo Prpato Tov TpEmeL va yivouv, dote va pelwbet n é-
KAon NOyx kat SO2, anmhdg cuveyilovial, T16c0 10 TPOPANUE TG 6EVNG
Bpoyng kot Tov emmtdce®V TG O Tapapével avorloimTo YOP® NG ...

IXHMA 3.12 KataoTpo®r Japudpivwy pvnueiwv 1otopikng aiag. H 6givn Bpoxn

peTaTpéTTel TO Pdppapo (CaCOs) o yiwo(CaS0O4.2H,0) - yuyoTroinon Tou Papud-

pou.

"Evropa kot o&éa - Bacers

To apvvtikd cvomnua Tov eviopwv Baciletal oty ékkpion o&éwv 1 Pd-
cewv. ['a mapdderypa, to toiumnue e opnkag £xel Pacikés WO10TNTES
Kot umopei vo «e&ovdetepmbel» pe o0& (m.y. Eid1 | Aepovy). Avrtibeta, to
toipmua omd kovvoLvmt 1 pEAMGGa givatl OEIVo Kot «EEOVOETEPDOVETOLS LE
Baon (.. payepikn coda | NHs).
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IXHMA 3.13 To kevTpi TNG 0QrKOG eKKpivel Bdan.

"Eda@og kot 0&éa - faoerg

To pH tov €ddpovg €xel peydAn onpacio yo T 6OGTH AVATTLEN TOV
outoOv. ' avtd ToAAEG Popéc ot yempyoi dopBmvovy to PH ToL €36-
eovg (m.y. mpocbitovtag acPeotorbo), dote va mETHYOVY TN HEYIGTN
oLYKOdN OTIS KOAMEPYEEG TovG. A&ilel va Tapatnpoovpe OTL OPIGUE-
v eUTA, AOY® TV SEIKTAOV oL £ovv ota avin tovg, epeavifoviot pe
Sapdpovs YpoUaTIcovs, avaroya e to PH tov £ddpovg. Qg mapadery-
Lo PEPVOLLE TNV 0PTAVSIa, TOL EKOVILETOL GTO dSUTAAVO GYNLLAL.

pH kot vyevi

To dépua pag eivar 6&wvo pe pH peta&y 5 ko 5,6. Kat” avtd tov tpdmo
AmOPEVYETAL 1] AVATTLEN UIKPOOPYOVICUADV GTO O pag. [V avtd mpo-
tetveton 1 ypnoyomoinon caumovdv pe pH 5 £mg 6.

EE’ dAhov n @Bopd mov mpokoareiton oo dOvVTIO pog oPeileTal o€
Bakmnpida mov petatpémovv ) Chyxapn oe o&a. Ta o&éa avtd Koto-
GTPEPOLYV TO GUAATO KOl TPOKOAOVV TPOTEG OTAL SOVTLAL.

To pH oto ctopdyt pog eivan mepimov 1 ko ogeireton oty o~
povGia VIPOYA®PIKOD 0EEOC, TOV EKKPIVETAL OO TO TOLYMUATO TOV GTO-
Héyov, Om®g QOIVETOL GTO TOPAKAT® GYNUO. AVTH 1 GLYKEVIP®GY TOL
o&éog eivar wavn| va Stoddoel akOpa Kot Evo Koppdtt pétaido, m.y. Zn.
Xe peptkovg avOpdTovg N TocOHTNTA TOV 0EE0G TOL EKKPIVETAL GTO GTO-
péixt etvon TeplocdTEPN amd OTL YPEALETOL Y10 TN YDVELOT] TOV TPOPDV,
LE OMOTEAECUO VO TPOKAAOVVTOL GTOROYIKES dtatapayés. [ v Kota-
TOAEUNOT ALTOV TOV TPOPANUOTOC YPNOULOTOOVVTOL Ol AEYOUEVES O-
vtid&veg oveieg (antacids), dniadn Bacelg, 6mweg odda (NaHCO3), yala
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H optavaia Bydder utTAe
KOKKIVQ AouAoudia avdaAoya
He pH Tou eddpoug



™m¢ poyvnoiag (Mg(OH),), ta omoia e€ovdetepdvovy TV mEPicGELR TOV
o&goc.

pH aTtopayiou
TTEpiTTOU 1

2XHMA 3.14 To pH oTo oToudX! HOG gival TrepiTrou 1.

YTOMIKTITEG KO XTOAOYPITES

Ot 6ToA0KTITEC KPEUOVTAL OO TIG OPOPEC TV GTNACL®MYV, EVED Ol GTAAMY-
piteg avantiocoviar amd to £00pog Tov omniaiov. Kot otig 6vo mept-
ntwoelg Eyovpe oynuotiopd CaCOs pe Baon v avtidpaon:

Ca(HCO3); (agq)— CaCOs3(s) +CO2(g) +H.0

To 6&wo avOpakiko acPéotio Ca(HCO3), Ppioketal dtaivuévo o vepd
7oV €€l TEPATEL HEG® aoPecTtoMOkdV meTpopdTov. To vepd avtd mé-
QTEL OO TNV 0poPN TOoL omnAaiov ctaydva - otayova kou e€atuiletan,
omote oynuoatiletal otaloktitng. Av TpoAdfel To vepod Kol TEGEL GTO &-
dapOog Kol akoAovONGEL EEATIION, TOTE EYOVUE CYNUATIGHO GTOAQYULTY.

2XHMA 3.15 H porj Tou vepou kaBopilel ToO OXAUA TOU GTAAQYMITN.
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1 woopLDHa-2

N'vwpideig oTl... ...

To pH Tou oTONGYXOU KAl TA AVTIOSIVA

Ta torydpato Tov avOpOTIVOUV GTOUAYXOL TEPLEYOLV YIAAOES KOTTOPO TO. OTTOla EKKPIvoLV apotd did-
Apo HCI (0,1 M). H anootoAr] avtod tov 0&Eog eival va epumodicel Ty avamtuén Baktnpidiov Kot va
BonOnoet v vdporvon (Téyn) TV TPOE®V. ZVNO®G 1 ECOTEPIKT LEUPPAVT TOV GTOUAYOL OEV TTAT-
YOVETAL AT TNV TOPOLGIO VTOD TOV GYVPOV 0EE0G, EPOCOV TO ECOTEPIKO OTO TOly®U, N AeYOUEVN
mucosa, avtikabiotatat pe puOud 500 000 kuttdpwv T0 AETTO.

Otav KATo10¢ (ogL TOAD, TO GTOUAYL ovTOToKpiveTal e Ekkplon peyaldtepng mtocdtntog HCI. Avtd
kateBdlel o pH og Tpég Tov TpokaAoHv TAEOV ducpopia, Kot TO GTopdyL apyilel vo «Y®VEVEL TOV €-
avtd Tov». Evtuydg opmc, n pepppdvn tpoctatedetor and Eva moyd oTp®dU AITOVG.

Orav gppaviletar évo T£T010 oTopoy KO TPOPANHE AOY® LVIEPEKKPLoT G 0E£0G, Ol TEPIEGATEPOL LvOpm-
7Ol KOTOQEDYOLV 6T0 avtiolive. gapuaka. Avtd givol evdoelg Tov pueidvovy v mocotnta tov HCI
0T0 GTOUAYL Kol Kpatovv Tnv Tiun tov PH ota 6pa 1,2 éwg 0,3. H peiwon avt propel va emrevydel
KoL [Le S1apopous AAAOLS TPOTOVGS, OTIMG .. LE POPNOT 1 LOVEVOALIYT.

Ta avtidEva Aoumov givarl evocels Pacikng avtidpaons mov eE0VOETEPOVOVY TNV TEPIGGELN TOV 0EEOC
(vmepyrwpidpioon ko memtiko éAxog). Mapakdto ava@épovtat Hepkd and avtd, Kadmg Kot 0 TpOmog
LLE TOV OTO10 OPOLVV:

O&gidro Tov payvnoiov, Mgo MgO +2 HCl—->MgCl; +H,0

Cdlo poyvnoiog (cdpnuoa Mg(OH)2) Mg(OH), +2 HCI->MgCl,+2H,0
2630, NaHCO3 NaHCO3 +HCI—>NaCl+CO, T+H,0
Y dpo&eidto Tov apyiiiov Al(OH);+3HCI—AICI; +3H,0

TéMog, va Tapatnproovpe 6Tt To avTIOEIVO OTAMG avaKoveifovy To cOUTTOUH Kot Og Bepamevovy TV
attio Tov otopaykol TpoPAnuatoc. Eniong, ta avtio&iva oe Ba mpémet va avefalovv v Ty tov pH
7oAV, Yyt TOTE TO GTOAYL AVTIOPA Kot EKKpivel véeg Tocdtnteg o&éog (emavapopa 1 rebound tov

0&£0¢).



AvoKEQPUAIMOT

1. Me Bdon ) Oempio nhextporvtikig didotacng Tov Arrhenius 0 niektpoldns (o-

&0, Baon, Grag), otav drehvbel oto vepd, diictator og BeTikd Ko apvnTiKd 1vTa.

2. O&o xotd Arrhenius sivar ot VEPOYOVOUYEC EVAOGELS, TOV 6TaV d1aAvdovY GTO Ve-

po, divovy Aoym Sidotacnc HY, evd ot Baoeic Sivouv avtictorgo OH.

3. Ioyvpé Aéyovton ta oféa (| ot Paosic) Ta omoia StoTavial TMARPOS G 10VTO, VA

acOevn efvan exetva Tov duoTavTOl LEPIKAG.

4. O&woc yapaktipag ( avtidpaon) ovopdlovral ot 110TNTES TV 0EEMV OV OQEi-
Lovtou oty mapovsio H'. Bacucdg yapaxtipag (1 avtidpaon) ovopdloviot ot 1816-

mreg tov Pdoswv mov ogpeidovtor oty tapovsic OH .

5. To pH sivan éva pétpo g o&VHTTOC TV SADHATOY. AVALOya PE TNV T TOL

pH, éva dtdAvpa propel va yapaxtmpiotei 6Ewvo, Pacikd 1 ovdétepo.

6. O&sidio ovopdlovial ol eviosl Stapdpmv oToleiov e 1o 0fvyévo. Aata sivon
0l 1OVTIKEG EVAGELS OV TEPEYOVY KOTIOV HETOAAO 1 OeTikd moAvatopkd 1dv Kot

V1OV OUETAALO 1 OPVITIKO TTOAVATOUKS 10V,

7.  Tuig ynuikéc ovTidpacelc YIVETOL AVOKOTOVOUT DANG KoL EVEPYELOG. T KGOE ymHL-

K1 avtidpoaon N palo Twv avtidpovimy etval ion pe ) péle tov Tpoidviwmy.

8. Ofedoovaymyuéc Aéyovtol ol aviidpdoelg 6Tl onoieg o apduog ofeidmong opt-
ouévev and o oToLElR TOV GLUUETEYOVY G QVTEG HETOPAAAETOL ZTNV KOTnYyopio
QVTOV TOV AVTIOPACEDV OVIIKOUV 01 GUVOEGELS, Ol ATOGVVOEGELS, 01 S100TAGELS KOt
0l OTAES AVTIKOTOOTACES. MeTafeTikéc AEYOVTOL O AVTIOPAGELS GTIS OToles Ot O~
pOpoi 0&eidmwong OAOV TV GTOEIOV TOL UETEYOVV G OVTEG TOPUUEVOLY GTadE-
pol. E€ovdetépwon elvar n avtidpaomn evog o&€og pe pia aon. Koatd v avtidpaon

avtn, to. H tov 0&og evivovrar pe to. OH™ ¢ Péiom mpoc GynUaTIGHO vEPOD.

9. 'O&wn opileton n Ppoxn pe pH pcpdTepo Tov 5,6 (PH «kabapric» Ppoxic). H 6&vn
Bpoyn opeiieton kuping otn dnuovpyic H,SO4 1 HNO3, oty atudoeapa. H 6&1-

v Bpoyn mpokaiet peydreg Sotapoyés 6T S16POPO OIKOGLGTILLOTAL.

Aé€erc Kherowa

nAgkTpoAdTNG 0VOETEPO SLAALLLOL TOYOTNTO AVTIOPOIONG
daotacn delkteg eEmBepun avtidpaon
0&p, Baon, drag TMEYAUETPO evdobepun avtidpoon
L6YVPOG NAEKTPOADTNG o&eido amod00T ovTidpaoTg
acbevig NAEKTPOADTNG 0&wvo o&eidlo o&edoavoymyn
0&wog yopaktipag Baokd o&eidio HetadeTikn avtidpacn

Baoikog yopoaktipog
pH
0&wo duidvpa

Boouco divpa

emapeotepilov 0&eidio
ANLUKT ovTidpoon
dathpnon g palog

EVEPYEG GUYKPOVCELG
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eEovdeTépmon

6&wn Bpoxn



Epotmiosic — Aoknoseig — llpofiquata

Epomoeg Eravainync

o P ON A

10.
11.
12.
13.
14.

15.
16.

17.

Tt eivo 0D ko Tt fdon cdppova pe tn Bswpio tov Arrhenius;
No avoaeépete Tt givat 051vog Kot Tt Bactkog YopoKTnpoC.

[Mog cvpPorileton yevikd Eva 0O pio faon kot Eva 0&eidio;
T etvon T 0&eidua; [Todg cvpPoiileton Eva 0&eidro;

[Toteg ovoieg Aéyovton niektpolvteg; Tloleg katnyopieg evdcemv aviKouV
GTOVG NAEKTPOADTEG;

T1 elvon n nAextpdivon; Tt mapdyetal Katd v NAEKTPOILGT £VOG VIATL-
Ko¥ dtodvpatog o&éoc; Tt mapdyeTol Katd TNV NAEKTPOALGN EVOG VOATIKOV
dtdvpatog Baong;

Tt ovopdletar e&ovdetépwon); Iloto givar o yMUIKO QOIVOLEVO TOL GLU-
Baiver kotd v e£ovdetépmon evog 0&Eog amd o fdon;

Tr etvon deikteg; Now avapéPeTe PEPIKEC OVGIEG TOV €lvar 1| TEPLEYOLV Oel-
KTEG.

Tt ekepdlet n 10x0¢ EvOC NAEKTPOADTY;

T1 eivar dhog; No ddoete 10 YeVikd TOTO £VOS AAOTOG.

T eivar ynukn ovtidpaon;

[Tote pia avtidpaon yopaktnpiletal eEmbBepun kot tote EvodOepun;
No dtetvndoete 10 VOpo datypnong g Laloc.

a) T pog deiyver n todnTo piag ovtidpoong;
B) Tt givon opoyevig avtidpoon;

[d¢ propodpe vo avENoovpe TV ToHTNTO NG AvVTIOPAoNG;

No avaQEpETE TPELS TPOTOVG LE TOVG OTOIOVE UTOPOVLLE VO CVENGOVLLE TNV
amddoo oG ovTidpoonc.

[Moteg avtidpaoelg yopaktnpilovrat:
) 0EE1800VaYYTIKEG

B) netabeticég

v) oOvBegong

8) amoovvOeoT|C

€) AmANG OVTIKOTAGTAGNG
oT) SUANC OVTIKOTAGTAGNG
{) e€ovdetépwong

No ddoete amd £va mapddstypa o€ ke mepintmon.
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Aoxnfoeig - llpopata

a. O&éa - Baceig - Oéeida - Alara

18.

19.

20.

21.

22,

23.

24,

25.

No ypdyete TG OVOLOGIEG TOV YNUKOV OVGLOV TOV TEPEXOVTOL GTO. TO-
POKAT® COLLATOL

1. aomipivn 2. avtio&wva ydumio 3. tuboflo

4. depovia 5. Eldu 6. coca — cola.

[Totog eivor o ynpikdg TOmOC!
1. kovoTIKn TOTAGH 2. Buptoi 3. axovapopTe
4. xovotikny 6dda 5. 66da 6. aoPectoOMBOG

No yopoKkTnpicete T1g TOPAKATO TPOTAGELS e X av givol GOoTEC 1| He A
av etvon AavOocpéved.

a. Ta o&éa givatl VOPOYOVOVYES EVIOGELC.

B. Ot Bdoeic etvar o&uyovovyeg evGELC.

v. KéBe évoon mov mepiéyel vdpoyovo etvar 0&D.

d. H appovio (NH3) givar tpurpotikd 0&D.

€. Ta vopo&eidia Tov G101 POV Etvot TOATPOTIKEG PACELS.

o1. To vitpikd 0&D elvan dSumpTikd 0&D.

No yopoknpicete Tig TOPaKATO TPOTAGELS He X OV eivol cwoTtég 1 pe A
av gtvon AovOaopéves.

a. H évoon H,SO, givat 0&p, yati dtoddetat 6to vepd.

B. H évoon HNOj3 eivor 0D, yiati 1o vdatikd g SiéAvpo mepiéyet H'.

v. H évoon NaOH givat Bdon, yroti To vdatiko g didivpa nepiéyet OH™
3. H évoon Ca(OH), sivar Bdon, yioti mepiéyet pérailo.

€. H évoon H3PO, givan 080, ywoti petafdirel o ypdpo evog dStohdpotoc.

No GUUTANPOGETE TIG TOPAKAT® TPOTAGELG:

o. Oha to 0o&€a €xouv pia ogpd KOW®V 1010TNTOV Tov ovopdlovrol
......................... KOL TTOU OPEIAOVTOL OTO evvvverns venieniannneenns
B. Okeg o1 Baoelg €ovv pio oepd KOOV 1010THTOV TOL ovoudlovTot
...................... KOL TOV OPEIAOVTOL GTO evvevvnr weenn e

Noa ypdyete TOVG ¥1KoVS THTOVS TOV TOPOKAT® EVOGEDV:

1. vitpkd 0E0 2. vOpo&eidio Tov acPestiov 3. pOcEopLKd 0EH 4. vipo-
Eeido tov odnpov (III) 5. vdpoyrdpio 6. Beurd 0&H 7. vpoeidio Tov
yoAko0 (I) 8. yhwpwd 0&0 9. vOpoeidio Tov yevdapyvpov 10. VEPO-
Ogo 11. vdpo&eidio Tov kKahiov 12. vépoleidio Tov apytiiov.

[og pmopeite vo damiot®oete e 1 Pondelo pog aming TEPAROTIKNAG
SATaéng TV oy®YILOTNTA TOV SIHAVOTOG EVOG NAEKTPOADTY;

Noa S10AEEeTe TIG CMOTEG OUMAVTNGELS OTIG TOPUKATO TPOTAGELS:
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1. Mg nAekTpOALGoN TV LOUTIKMV SWIAVUATOV TOV 0EEMV TAPAYETAL TNV
Kkabodo:

o. 0€plo vVOPoyoVO

B. aéplo o&vyovo

¥. 16vT0 VIPOYOVOL

. éva aépto mov Eaptdtat amd To 0EY

€. Kavéva 0£plo.

2. Mg nhektpdlvon TV VIATIKOV SWWAVHATOV TV Pdcemv Tapdyetol
6TV Gvodo:

o. aépto almto

B. aéplo o&uydvo

v. 1dvTo petdAiov

3. 16vta voposeldiov

€. Kavéva 0€plo.

* 26

Onwg éyovpe avapépet, to 0Eikd o&d (CH3COOH) kat to vdpo&eidio tov
vatpiov (NaOH) givar ovoieg gvdidlvteg oto vepd. Tpia motipla A, B kot
I' mepiéyouvv Egympiotd éva dtddvpa 0&ikod 0&og (Gypopo), Eva dtdAvua
vdpo&etdiov Tov vatpiov (Gypmpo) Kot amooTayUéVo vepod, xmpis va yvopi-
Covpe T TepLEyetar to KGbe motpl. Me oo andod meipapo Bo damioTm-
GOVLLE TO TEPLEXOLEVO TOV KAOE TOTNPLOY;

27

[Tow cupmepdopoTo. TPOKOHTTOVY YO TO TOPUKAT® StaAdpaTe Tov Bpi-

oKkovtot og Beppokpaciao 25 °C;

o. 0 pH evdc dtohdpotog A etvon pkpotepo amd o 7.

B. To pH gvog dtoivpatog B givat peyodvtepo omd to 7.

T mpémel va mpocsBécovpe avtictorya ota dwwAvpota A kot B dote avtd
va yivoov ovdétepa;

28. Na mepypyete 500 TPOTOVE |IE TOVG OTOIOVS PTOPOVLE VO TPOGIIOp-
covpe 10 pH gvog daidpartog. ITolog amd avtovg sivar akpiPpng;

29. No copmAnpdoste TovV TopaKdTe TivoKd:

AIAAYMA yéon H' xon OH ( 6225° o)
o&wvo
Baoiko
0VOETEPO

30. Iow a6 ta napakdte StwwAvpate sivar 6Ewa, mow eivor Pactkd Kot Tot
elvat ovdétepa;

1. Bpoxn 2. acPeotdvepo 3. vepo Bdhaooag
4. aipo 5. amootaypévo vepd 6. Eidt
7. 60da 8. yvpdg Aepovion 9. Coca-Cola.
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31. Na ovvdvéoete ta yphpupota pe Tovg apdpovc:

Avidopo
1. vopoyrwpikd o&v

2. v6po&eidlo Tov Kahiov

3. amootaypévo vepd

32. Na cvvdvaoeTe Ta YpaupoTa e T0

Avrlopo

1. apord didAvpo NaOH

2. mokvo ddivpa HCI
3. apoid didAvpoe HCI

4. idivpo NaCl

5. mokvo Stdhvpo KOH

pH dwdpatog

o.13

B.7
v.0

G ap1OLOVG:

pH dwoddpatog
a.l
B.7
v.6
6.13
€.8

33. Na yapukmpicete TiC TOPAKAT® TPOTAGELS [E T av ival 6OOTEC § pe A

av givatl AovOoopéves.

a. Meta&y dvo dodvpdtov o&éwv, tepiocdtepo 6Ewvo eival ekeivo mov é-

Y€l 10 pukpoTepo pH.

B. Meta&d dvo dervpdtov Baoewv, Tepiocdtepo Pacikd ivol ekeivo Tov

€xel 1o pKpoTepo pH.

v. Avdopa HCI éyel pH =
d. Atddopo NaOH éyet pH = 14,

9.

% 34. Eva sidopa A mov mepiéyer HCIl (u8poyhopucd o), &xet 6nog yvopi-

Covpe G&vN yevor, HETOTPETEL GE KOKKIVO TO UIAE PALLLO TOV NAIOTPOTIOV

Kot ovTdpd pe Na edevBepdvovrtag aéplo vopoydvo. Eva didivpa B vépo-

Ee1diov tov vatpiov, NaOH (to yvwotd pag tuboflo), sivar kavotikd, peta-

TPENEL 0€ PTTAE TO KOKKIVO BAppio Tov NA0Tpomion Kot Kotd Ty NAEKTPO-

oo glevbepdvel aépto o&uyodvo.
a) [Tov ogeilovtat ot Tapamdve 1610TNTEG TMV StoAvpdtov A Kot B;

B) Na avagépete 300 S1o0ldpaTo TOL Vo EY0VV TIG 110TNTEG TOL A Kot 60O

AV OTO TTOV VoL £X0VV TIG 1O10TNTEG TOL B.
v) Av 1o dreddpoto A kol B avapryBoov pe tétota avaroyio, dote petd

™V avTidpaon to TeMkd dtddvpo vo unv oAAGLEL TO ¥pdLLOL TOL OgiKTn TOV

niotpomiov, tote moro O givar To pH Tov TeEhKOV draivpatog (0 = 25°C);

35. Na copuminpdoete Tic TPOTAELC:
a. O&wa Aéyovrtal to 0&eldd ... ... ... .

B. Baowd Aéyovton ta 0&eidia ... ... ... .

v. Emapgotepilovta Aéyovtat ta o&eidia ... ... ... .

* 36. No tonobetficete oT0 KEVE TOV TAPOKETO VKA TOVG LOPLAKOVS TOTOVE

TOV EVOGEMY OV Ba TPOKLYOLV amd TNV ETIOPAOT| TOL VEPOV otal o&eidia:

SO;

N,Os

CaO

Na,O

O=EA - BAZEIZ: AZKHZEIZ
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* 37.

38.

39.

40.

41.

42.

43.

A4,

45,

No tomobetoete 6T0L KEVE TOV TOPOKAT® TIVOKO TOVS LOPLOKOVG TOTOVS
TOV aVLOPLTAV TV AVTIGTOLY OV 0EEWV 1 BAGEWV:

H;PO, H,S04 KOH Al(OH)5

No ypdyete ToVG ¥1K0VS THTOVS TOV TOPOKATH EVHOGEDV:
1. o&eido tov kaAiov, 2. dro&eidto Tov GvBpaka, 3. ofegidio Tov GdNPOL
(I11), 4. tpro&eidio tov Oeiov, 5. 0&&idio Tov apyriov, 6. 0eidio Tov yarko
(), 7. povo&eidio Tov avBpaxa, 8. 0&eido Tov YeLdapyHPOL.

No ypdyete ToVG ¥MKOVE THTOVE TOV TOPIKAT® EVHOGEDV:
1. sialwto Tpro&eidio, 2. vatplo o&eidro, 3. Beio Sio&eidio, 4. dalmto me-
vto&eidio, 5. aidnpo(Il) o&eidio.

No weptypdwete HECO HI0G OTANG TEPOUATIKNG O1ATAENG TN HIKPY| oy®yL-
potTo evog aobevoic 0£E0G Kot T HEYAAN 0y®YOTNTO EVOG 1GYVPOV O-
&éoc.

No avagépete 600 oyvpd Kot dVo acbevi o&éa mov yvopilete amd v
kabnuepwvn Lonf. No avaeépete eniong pio woyvpn Pdon kot pio acdevn
Baon mov yvmpilete and v kabnuepvn Con.

No CUUTANPOCETE TIG TPOTAGELS:
a. 'Evag nAektpoldng €ivort 16YUPOC OTOV wovver e veennenes

B."Evoc niextpoAdtng etvar acBeving 0tav ...vvvvvvnnnnnn.

No cuvdvdoete Toug aptpods TG TPOTNG CTAANG HE TO YPAUUOTO TNG

devtepnc:

1. molvmpotikd 0&D A. HCI

2. JmpwTIKN Phon B. M(OH)y
3. povompmTiKd 0&y . HA

4. ippoTikd 0&D A. Ca(OH),
5. moAvmpotikn Pdaon E. H3PO,
6. povompmtikn Pdon Z.NaOH

No yphyete TOVG YNUIKOVG TOTOVS TOV TOPAKAT® evoceny: 1. Osuxo
apyiho, 2. avOpakikdc yevdapyvpos, 3. VIOYA®PLOIES VATplo, 4. Belovyo
QUU®VI0, 5. Bpoptodyo KaAo, 6. pocopikd aoPECTIO, 7. VITPIKOG GloNPpog
(11), 8. yhwprodyog yarxog (I), 9. 6&wo pwopopikd Papro, 10. 1wdiovyog
vépapyvpog (II), 11. kvaviovyog Gpyvpoc.

No oVOUAGETE TIC TAPUKATO 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. Na YpayeTe T0 YMkd THTo (LOoplaKd) Kot TV ovopasio:
a) gvdg SpTikon o&uyovodyov 0&Eog
B) evdc povomptikod pun 0&vyovovyov o&Eog
v) evdc o&uyovolyov dAatog
) pog tpupwTikng Phong
€) evog un 0&uyovolyov GAaTog
oT) gvOg 0&VYOVODYOL GAOTOG TOV CLULU®VIOL

47. Na GUUTANPDOGETE TIG TOPUKAT®O TPOTACELS:
o. To 0&wa o&eldto M vovvvvneeeees i, etvar ovuvnBog oeidia
........... Kot 0tav 01AvBovy 6T0 VEPD ... ........ LE ODTO KOL TOPEYOVY TO
B. Ta Pactkd o&eldro M ..ovevvvees i, etvor cvviBmg o&eida
............ Kot 6tav SeAvdovy 6To VEPD ........... HE OVTO KOL TOPEYOLY
111\ U .
v. To dhoto sivarl 10VTIKEG EVAOOELS TOV TEPEXOVLV OG KOTIOV ........ il
............................. KOL OG OVIOV wovveie M veeviies enenn,
8. To dhato  €xovv wg yevikd tomo MAy 6mov +X eivar ......... TOV
........... Kot -y €iVOL ......... TOV ...eesee,
€. Ta o&éa avTidpolv e TiS ....... ... KOL TOPEYOLV ... ... ... KOL ovenanes
oT. APKETA PETAAAL TTOV EIVOL OPOUCTIKOTEPD TOV ......... avTIOPOLV UE TO.
SWAVLOTA TOV ......... KO TOPEYOLY GANG KOL 0EPLO .........

p. Xnuixés avriopaceig

48. No meprypyete TEGOEPIC YNUIKES OVTISPAUGELS TOV YiVOVTOL 0TIV KolOMpLe-
pwi pag Con.

49. No copminpdoste Tig TPoTAGELC:
o. Kabe ynpucn avtidpaon copPoriletar pe pia ... ... ... .
B. X ymukn e&iowon dtokpivovpe ... ......... TOL GLVOEOVTOL HETAED
TOUG LE «evvneernner weneneneannnns .
Y. ZT0 TPMTO PEAOG VITUPYOVY TOL .- et e .
5. @don etvot ..ev e
€. ATOTELEGLOTIKEG €IVOL OL KPOVGELG «v.vveeen e,

50. No dhoste pia cOVTOpN TEPLYPAPY TOL TPOHTOV LE TOV OTOI0 PTOPsi VoL
mpoypoatonom0et pio ynkn aviidpaon.

* 51. No Bérete Tovg KATAAAMAOVG GUVTEAEGTEG OTIC TAPOKAT® AVTISPAGELS:
a. S+ O > SOj
B. Zn+ HCI —» 2zZnCl,+ H,
v 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.

Noa StKaoAOYNGETE TIC TAPAKAT® TPOTAGELG:

1. To pho camilel mo ypiyopa €Em amd to yoyeio.

2. To vmepo&eidio tov vdpoyovov (H,O,) dwondtor o€ vdpoydvo Kot
o&uydvo mapovsia TG ¥NUKNG 0VGioG KOTAAGST).

3. To wyvyeio evdg ovtokiviitov oKOLPLALEL TO gOKOAM omd OTL pia
NAEKTPIKN CLGKELN.

No CUUTANPOCETE TIG TPOTACELS:
o. Apeidpopn AEyetan 1 avVTIOPAO «vvrvenennne.
B. H amddoon piog avtidpaong deiyvet ............

No cuUTANPAOCETE TI TPOTATELS:

o. Amapoitntn wpodmoddeon Y va yivel pio aviidpoon omAng aviikatd-
otaong tvat .........

B. Amapaitnteg Tpoimobéoelg yia va yivel pia avtidpaot SUTANG avTikoTd-
otaong ivot .........

Na ypdwyere:
o) To, oVpPora 8 HETAAL®Y KaTA GEIPG ELATTOUEVNG SPACTIKOTNTOG.
B) ta oVupBora 5 apeTdA OV KoTh og1pd EAATTOUEVNG SPOCTIKOTNTAG,

No courAnpdoete TG avTdpacEeLs:
a) Na(s) + Cl,(@) — ..., PB)AI(s) +Bry() > ...,

y) C(s) + O2(9) —-.., 8) N2(g) + Ha(g) — ...,

g) Ha(g) + 12(9) —..., o1) HgO(s) —...,

£) HCI(g) - ..., n) H,0, —oedims

No cupUTANP®OGETE 06EC A0 TIC TOPUKATO OVTIOPAGELG LTOPOVV VA TTPOY-
patomomfovv:

1) Na(s) + HCl(aq) — ..., 2) Ag(s) + HCl(aq) —...,

3)Ba(s) + Hl(aq) — ..., 4) Al(s) + HCl(aq) — ...,

5) Al(s) + FeBr,(aq) — ..., 6) Ca(s) + AgNOs(aq)— ...,

7) Fe(s) + K3POy(aq) — ..., 8) Br,(I) + Kl(aq) — ...,

9) Cl,(g) + All3(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 copmAnpadoete 606eg Omd TIC TOPAKATO OVIIOPAGELG LITOPOVV VA TPOY-

potonotnfovv:

AgNO;(aqg) + BaCl,(aq) — ..., NaNOz(aq) + KCl(ag)— ...,
H,S0,(aq) + AlBr3(aq) — ..., ZnCl,(aq)+NaOH(aq)— ...,
Pb(NO3).(aq) + Na,S(aq) — ..., HNOs(ag)+ZnCly(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,CO3z(aq) + H3PO4(aq) — ... .

No GUUTANPAOCETE TIG TAPUKATO OVTIOPACELG:

HNOs(aq) + Ca(OH)2(aq) — ..., Zn(OH)2(aq)+H,S04(aq) —-...,
KOH(aq) + HzPO4(aq) — ..., Fe(OH)s(aq) + H,SO4(aq) —...,
N,Os + NaOH(aq) — ..., P,Os + Ca(OH),(aq) —...,

COy(g) + Al(OH)3(aq) — ..., BaO + HCl(aq) — ...,

Fe,03 + HNO3(ag) — ..., Al,03 + H,SO4(aq) — ...,

NH3(aq) + H,SO4(aq) — ..., NH3(aq) + HBr(aq) — ...,

CO, + Al,03 — ..., P,0s5 + Na,0 — ... .

Noa copunAnpdceTe TIg aVTIOPACELS:
SO; +H,0 —

N,Os + H,0 —»

Na,O + H,0 —

MgO + H,0 —»

P,0s + H,0 —

Fe,0;3 + H,0 —

To SO3 avtdpd pe ddivpo KOH yoti:

o. 0 SO3 avtIdpd pe OAES TIG EVMDGELG TTOL TTEPLEyovy H

B. 6Aa To 0&eldia avTidpovv e TG PAcelg

v. 70 SO3 givat aéplo Evaon

. ta 6&va o&eidia ovTIdpovV e T Stodvpato TV Blcemy

No kototaéete 1o TapaKAT® LETOAAN KOTE GEPA UEIOUEVNC dPOCTIKOTN-
tog: Fe, Ca, Cu, Al, Pb, Ag, Na, Hg.
1... 2... 3. 4. 5. 6... 7... 8..

No Kototdéete To TapaKaT® OUETAALN KT GEPA OVENUEVIG dPUCTIKO-
mrag: Cly, 15, S, Fa.
1... 2... 3... 4.

No torobemoete og kdbe kevd Tov akdAovOOL TTivaKe TOVG TOTOVE TOV
oAdTev Tov Ba TpokdhyoLvy omd TNV AvTidpacT TOL KAbe 0EE0g mov TEPLE-
YETOL TNV KEOETN GTAAN KOl TG VOGNS TOL TEPLEYETOL TNV optldvTia
GTAAN.

Fe(OH)3 Na,O CaCO3 NH;

H,S0,
HBr
H;PO,
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65.

66.

67.

* 68.

*69.

*

70.

Na yopokmpicete Ti¢ TapokdT® TPOTAcelS pe X av gival cwotég | pe A
av etvor AovOoopéveg:

a. 0dAvpa vVOpo&eldiov Tov vatpiov 6To veEPH

B. dwdAvpa mevto&erdiov Tov aldToV GTO VEPO

v. dtddvpo 0E€1510V TOL KAAIOL GTO VEPO

d. d1GAV LA VIPOYAWPIOL GTO VEPD

Noa yoapoktnpicete Tig TopaKdT® TPOTACES He X av ivol cwotég N pe A
av givat AavOoopéveg:

o. To. factkd 0&eidia avTidpovV pe PAGELS

B. o 6&va o&eidia avTidpovv pe Paoelg

v. 10 emappotepilovia o&eidia avTidpolv gite pe o&éa eite pe

Baoeig

. OA0L TOL GAOTOL TTEPLEYOVY HETAAMKS KOTIOV

€. TO VOPOYA®PIKS 0&D avTIdpd e OAa To. LETAALD Ko ELeLOEpDVETOL V-
dpoydvo

Noa yopoktnpicete TI TOPoKAT® TPOTACELS LE X av elvol 6OOTEG Kol e A
av gtvor AovOoopéveg:

a. To Na avtidpd pe 1o vepd Kot divel faomn kot aéplo Hy

B. 0 Mg avtidpd pe Toug vdpaTovg Kot divel 0&EId10 TOV pa YvnGiov Kot
H,

Y. Yo va parypotonon et pio avtidpaon SImANG ovTKaTadoTaong

Oo Tpémel va mopdyeTol om®GONTOTE 0EPLL EVIOOT

3. 0 Ag avtidpd pe vdpoyAmptko o&H Kot ekAvetot agplo Hy

No yapoktnpicete Tig TopaKdT® TPOTACES e X av ivol cwotég N pe A
av givat AavOooHLEVEG KOL VO TEKUNPLOGETE TIG AAVTIGELS GOG.

a. 1 avtidpaon: Zn(s) + 2HCI(aq) — ZnCl,(aq) + H»(g) ivor petadetikn
B. n avtidpacn: CaCO3(s) — CaO(s) + CO,(g) sivon petabetikn
v. n avtidpaon: Ha(g) + Cl,(g) — 2HCI(g) sivan o&etdoavaywykn

3. n avtiopaon: Cu(OH),(aq) + H,SO4(ag) — CuSO4(aq) + 2H,0(1) givon
o&edoavaymyikn

No GUUTANPOGCETE TIG TOPAKATO ¥NUKEG EEIGADCELG TOLOTIKA KOl TOGOTL-
K.

a. HCI+ K,CO3 — ...+ CO, + ...

B. FeS+ .... > H,;S+ FeBr;

y. NaOH + .... —> Na,SO4 + H,0

0. K+ H,O — ...+ ...

No GUUTANPOGCETE TIG TAPAKATO YNUKEG EEIGADGELG TOLOTIKA KOl TOGOTL-
K6

a. ....+ H,O— H3PO,

B. ....+ H,O— Fe(OH),

Y. ....+H,O0— NaOH + ...

S, ...+ ....> NH;
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e HIO— ....+....

*71. No YPAWETE TG YNIKEG EEICMGELS TV OVTIOPACE®V OO TIG OMOiEG Tapd-
YovTal To GA0TOL
1. yYhwprodyoc oidnpog (II)
2. Bgucod vatplo
3. poEopKd ka0
4. vitpcdg yohkdg (IT)
amo TV €E0VOETEPMGN TOL KUTAAANAOL Pacikov o&ediov e To KaTdAANAO

0&D.

72. No ypayete TIG NUIKES EEIGDOGEIS TOV YNUKOV avTISPAcEDY omd TIC 0-
noieg mpokvmTovy ta Ghata: CaBr,, NazsPOy4, AI(NO3)s and v e&ovdeté-

P®GT TOL KOTAAANAOL 0&E0G e TNV KATAAANAN Bdon.

% 73. No avopépete 500 Tapodeiypoto yukdy ovidpiceny eE0vdeTépmong
KT TIG OTOIEG OEV EYOVLE TAPAYMYN VEPO.

74. Kota myv enidpacn okévng payvnoiov oe apatd vdatkd Sidhvpo vdpo-

yhopiov:

a. Agv Oa yiver ynukn avtidpoon.

B. Oa yivel ynukn ovtidpacn av Oeppdvovpe o StdAvpa.

v. Oa yivel om®GINTOTE YNUIKN avTidpaon.

5. Oa yivel ynukn avtidpacn av To SGAVL TOL VOPOYAMPiov

yiver TukvaTepO.

No 01TI0AOYNCETE T1 GMOOTN ATAVINGT.

75. Katg mv avapeEn dukdpoatog AGNO; pe Sidhopa HBr 0o yiver ynuiky
avtidpaon yori:
. TOPAYETOL AEPLO
B. 0 dAata ovTdpovV mhvtote pe To 0&Ea
v. Korafubileron ilnpa
. eivon petobetikn avtidpaon
No 0TI0OAOYAGETE T1) COGTY| UTAVINGT).

* 76. No YPAWETE TIG YMUIKES AVTIOPAGELS TOV OdNYOLV GTNV TOPUGKEVT TOV
ardTov Ag,SO,4 kot Caz(PO4); pe avTidpdvia odpoTe:
o) 0&0 ko Baon
B) Béaon kar 6Ewo oeidio
v) 0&D ko Boaoikd 0&gidio
) Paokod o&eidio kot 6&wvo o&eidio

77. Tow sivan Ta mpoidvta g avtidpaong evog oéoc:
o) pe Baon, P) pe Pacikd o&eidro, ) pe pétario kat J) e GAoc.
Me moteg mpodmobéaelg avtidpd éva 0&D pe Eva pétailo N pe éva dAag;
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+78.

*79.

80.

*81.

+x82.

e amootaypévo vepd mpochiétovpe pia otaydva dStoAdpaTog gatvoroeda-
AETVNG KA 0T cLVEXELD TPOCHETOVE EVal IKPO KOUUATL VATPLO.

a) No weprypayete d0o eavopeva mov 0o, TOPOTNPTGETE UETA TNV TPO-
o0k tov vatpiov.

B) Na ypayete pia ynuikn e&iocmon mov meptypaeet £vo, amd To QaVOUEVO,
OV TOPATNPCUTE.

e kabe éva amo ta doyeia A, B kot I' mepiéyovrar ta dtodvpoto Hy SOy,
HCI xou NaCl, ywpic va yvopifovpe mowa ynukf évoon mepiéyetol oTo
k&g doyeio. Le kAOe doyeio TpooHiTove PIKPT TOGOTNTO LETAAAKOD Pa-
piov. [Tapatnpovue 6Tt 670 doyeio A ekAveTon aéplo. XT1o doyeio B dev ma-
patnpovLE Kapio adlayr, eved oto doyeio I' kotapubiletan ilnpa evd tow-
ToOyYpova exhvetar aéplo. No eEnynoete divovtag ToVTOYPOVE KAt TIG YN
k&G €EI0MOEIC TOV PAIVOUEV®V, OO NTAV TO CLYKEKPLUEVO TEPLEXOUEVO
Tov KO doyeiov Tpv amd v TpocHnkn Tov Papiov.

e acBevr mov Ppénke va TaoKEL OO VIEPEKKPIOT| YAGTPLKOD VYPOV 0O
ywtpdc ocvvéotoe Ogpamneio pe yomakio ALUDROX ta omoia mepiéyovv
Mg(OH); ka1 AI(OH)3, evd tov amaydpevoe vo, Taipvel acmipivn. Ilog o1-
KaoAOYElTE TNV WTPIKT SGLUPOVAY;

e Kabe évo and to doyeia A, B xar I' mepiéyetal £va omd o mopaKaTm:
Stdhvpe aomipiving, dddvua and yomdkt ALUDROX kot guoiohoyikdg
opdc (SréAvua NaCl 0,9% wiv). TIhg 6o S10moTOCOVUIE TO TEPLEXOUEVO
ToV Kk&Be doyeiov;

Ye éva AMUIKO €PYOCTNPLO LIAPYOVV Tpio. dOYElD KOTOOKEVOOUEVO ATO
YoAkd Ko 300 doyein KoTaokevaouéve and apyilto. Xta doxeio avtd 0é-
Aovpe va amofnKeDoOVUE Yo LEYEAO ¥pOoViKS SldoTNpa, Y®PIC Vo dALOI®-
Bobv, Ta TapaKdT® StoAdpoT:

1. Beukov cdnpov (I1): FeSO,

2. yYhoprovyov kariov: KCI

3. Bguol payvnoiov: MgSO,

4. virpikod yevdapybpov:Zn(NO3),

5. vdpoyrmpikov o&éog: HCI

e Tt €ld0ovg doyeio mpénel va amodnkevtel T0 KGO Sdivpa;

No oTl0A0YNOETE TNV OTAVINGT GO,

Aivetar 1 NAEKTPOYNLUKT GEPE TOV GTOLEI®OV:

K, Na, Mg, Al, Zn, H,, Cu, Hg.
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ApaoTnprotnro

O&éa -Baoerg -Agikteg

Ta o&éa ivar ovoieg mov £xovv éva Kowd cvdvolo wotntwv. O fdeerg (Yvo-
0T£G KoL GOV adkdiia) givol GAleg ovoieg e dapopetikég 1010tNTeg. Me Ta o~
POKATO TEPALLOTO TOV YPNCLLOTOLOVY OTAEG OVGIES €TOV GTITION» UTOPEITE VO
dtepevvnoete kamotleg amd T1g 1010t TEC TéC. Emiong, pmopeite va Katovonoe-
te TV KAlpoko tov pH mov ypnoyomotovy ot kol Yo vo TEPLYPAYOLV TG
0Voieg OVTEC,

H mo evrunwoiokn 1010tto v 0&émv — Bdoewv ival 0Tt aAldlovy To ypmdua
TOV OEIKTAY. XTO MEPALO TOL TEPLYPAPETAL, Gav delkTNG Ba ypnoiponombet To
EKYOMOUO amd €va KOO AaaviKO, TO KOKKIVO Adyovo. Xto Tp®mto Prpo Oo
TOPACKEVAGETE TO ekyOAMopa avtd. KoPete to Adyovo o€ KOUUATION UKOVG
nepimov 2,5 cm kot waipvete amd avtd dvo kovmeg (repimov 500 mL). Ta to-
nobeteite og éva blender pe éva motpt vepd (250 mL) «on to kotepydleote
®oTte va yivel évag Tohtodg. Ambeite pe éva kdokvo Kot To dmdnua Ba sival To
dtddvpa Tov deikTn.

IMopaxdte divovior To ¥pOUATE TOV TOIPVEL 0 «OEIKTNG» AVTOS GE JAPOPES
Tipég pH.

pH 2 4 6 8 10 12
APOH: e~
eKYVAICHO- | KOKKIVO | TOPTOKOAL | 1Ddeg | UmAe M TPAGIVO
Toc TPAGIVO

No ehéyEete topa pe ™ Pondeta Tov «deikTtn» cog TV Katd TPOGEYYIon, TN
0V PH TV TopaKdT® SWWAVUATOV TOV VIAPYOVY YOP® GG, OT®S: AL, AEUO-
V1, 01Ktk vypd Kabapiopov tlopmy, didhvpo 6ddog payelptkng, dtaivpo Ca-
YOPYG, COUTOVAY, AVTIOEIVA XA, OVONVKTIKA, YOAO KATT. No Kotoyplyete Tig
TOPOTNPTOELS GOG GTOV TOPUKAT® TTivokoL:

Yo Xpopo deiktn pH YKo Xpaopo delkTn PH

OZEA - BASEIS: ASKHSEIS 123



ATaVTHOEIS GTIC ACKI)GEIS TOLLATANG EMALOVNG

Kal cwetov Adlfovg

20. A ivor: v, 8, ot
X eivat o, B, €

21.

A givat: a, 0, €
X givat: B, y

(1-a), (2-B)

To A &ivai 6&wo,

25.
27.

7o B givon Boaoikd.
210 A mpocOétovpe Paon
Kot 610 B 0&v.

(1-7), (2-0), (3-B)

(1'8)1 (2'(1), (3'7)! (4_3)1
(5-9)

31.
32.

33.

X givat: a,
A etvau B, v

43. (1-1), (2-A), (3-A), (4-E),
(5-B), (6-2)

61. 5

65. = sivot o, &
A givat B,y

66. = civou B,y
A gtvat a, 9, €

67. X civor o, B
A givat vy, &

68. X civou B,y

A glvot: o, 6

74. v
75. vy
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XTOIXEIOMETPIA

Ol ZTOXOI

210 TENOG TNG BIBAKTIKNAG QUTAG EVOTNTAG B TTPETTEI VA PTTOPEIG:

>

>

>

Na opiCeig I gival OXETIKA OTOMIKN Pdala (aTtopiké BAPOG) Kal TI OXETIKN HOpI-
aKkn pada (Hoplakd BApag).

Na avaAvdeig Tnv évvoia Tou mol Kal Tou YPARHOUOPIaKoU OYKOU, TTaipvovTag
gav Bdon Tnv utdBeon Avogadro.

Na utrohoyiCeig Tn pdda, Tov 6yko agpiou (o€ STP ouvBnkeg) fi Tov apiBud
Hopiwv, av yvwpicelg Tov apiBud Twv mol piag kabaprig ouaiag Kai avtioTpo-
oa.

Na dIaTUTTWVEIG TOUG VOPOUG Twv agpiwv. Na uttoAoyileig éva atrd Ta JeyEdn
P, V, T, n miag aépiag kabapng ouaiag r YiyhaTtog, av yvwpiceig Ta utrdAoiTa
Tpia peyédn. Na utroloyielg, éow TNG KATACTATIKAG £€i0wang TNV TTUKVOTN-
T 1) TN OXETIKA HOPIOKK PAga VOGS agpiou.

Na ek@pdleig TN ouykEVTpwaOn evog dIAAUUATOG Kal va UTTOAOYICeIG TN TIUA
autg o’ éva didAupa, av yvwpilelig Tn pdda Tng dlaAupévng ouaiag kal Tov
Oyko Tou dlaAUparog. Na uttoAoyideig TN CuyKEVTPwaOn £vOg BIGAUPOTOG KATA
TNV apaiwon A TNV avapign Tou pe dAAa dioAupaTta (@’ doov dev AauBavel
Xwpa avtidpaon PETAEU TOUG).

Na ouvdEeig TIG TTOGOTNTEG TWV AVTIOPWVTWY HE QUTEG TWV TTPOIGVTWY, KAVO-
VTag avagopd aTnv atopikr Bewpia Tou Dalton. Na uttoAoyileig Tnv TTo0OTN-
Ta €vog avTIOPWVTOG 1 TTPOIGVTOG, av yvwpilelg TNV TToodTNTA £vOG GAAOU a-
VTIOPWVTOG 1 TTPOIOVTOG (GTOIXEIOPETPIKOI UTTOAOYICHOI).




H nopoaoxeoy Tov Pbl;
(xitowvo iinpa) pe avtidpu-
on KI (&yowpo Stdivpe)
pe Pb(NO3)2 (dyewpo
OeAvpat) aotehel pior Yo
QUXTNOLOTINY UVTISQUOoY
OITAMG VT THOTHOYG.
ZOppwve phe T GTOVY ELOpE-
Tl TG YNNG eblowang
uToQst vou vTTOAOYLGTEL 1|
TOGOTNTA TOV ENPATOG, 0LV
SivovTat ot T06OTNTEG TWY
AVTIOQAVTWY COULTWY.



YTOIXEIOMETPIA

Ewsayoyn

X1ig Oetikég emotnpeg, apa Kot ot ynpeto, n «oAndswo petpiéro. Ti-
mota, 0¢ yivetal amodektd av de petpndei pe kamowo tpdmo. Emedn o€ 1o
Baoikd avtikeipevo g ynupeiag etvor n VAN, Tpémetl va pdbovpe mmg ov-
™ pmopet vo petpnfel. 1o kepdiaio avtd tpoceyyilovratl dvo tpomot. O
évag gtvar n pérpnomn mg pdloc, M, cav mocd ™S VANG TOv TEPLEXETOL
070 ovykekpipévo ocopa. ‘Etot Ba yvopicovpue to {uyd ko to Kg. Ouwg,
N VAN petpétan kot i’ GAAo Tpdmo, apod ektdg amd 1,5 kg Cayapn vdp-
youv Kot 11 pabntég 1 36 awvyd...

O de01epOg aVTAC TPOTOG EeKvA amd To YEYOVOS OTL 1 VAN eivan
oovveYnS, dMNAaOY| eivol TOAMOTAGGIO LG OOUIKNS LOVOOOS EITE QUTY
elvan popo N 16v i dtopo. XZvvendc, n VAN pmopel va petpnbei kot cov
apBude, N (N = number), avtdv tev dopukdv povadov. Mdota, enet-
oM o apBuog avtog etvar TepAGTIOC - AOY® TG amelpoeddylotng nalog
TOV SOUIK®V HOVAd®YV - gl6ayetal o aplBudc Avogadro (Na) cav 1 «ym-
ik dmwdekdda 1 vrovlivar. Kot enéktaon, opiletar wg mol n mocdt-
T TG ovoiog (N) 1 omoio mePIEYEL Evav opiopévo aplipd coUTISimV.

H ovvdeon avtodv tov 600 tpdnwv pétpnong o eEnynoet KaAd-
TEPQ TG EVVOLEG TNG OYETIKNS ATOUIKNG Kol uoplaxns pualag (17 arouikod
KOl Hoplaxod Bdpovg), Tov gival 1 BACT TNG OTOLXELOUETPIOG KoL TMV
GTOL(EIOUETPIKDV VITOAOYIGUMV.

Emiong Ba dovpe mmg 0 ympKkog TOTOG LG EVOOTNG KO 1 NILKN
e&lomon mapEYovV TANPOPOPIES GYETIKA e TN HAlo Kol TNV TocOTNTO
™G VANG TOV COUATOV TOV HETEYOLV 6TV avTidpacn. Emedn, paiora,
01 TePLocOTEPES AVTIOPAcELS Yivovtal og daAvpata, potpaio Bo odnyn-
Bodue otov optopd ™G GLYKEVIP®ONG (C) TOL SAVLOTOC, TOV OTOTEAEL
™ BOGIKY] MUK LOVASO TEPIEKTIKOTNTOG.

Ytevh Aowmdv optopévn avt 1 oOvietn eEAnvikn AéEn (ororyeio
+ uétpnon) MNAOVEL TN UEAETN TOV TOGOTNTOV AVTIOPOVIMV KOl TPOid-
VIOV Jog YNNG avtidopaong - eéicwong. Ovolaotikd avtd MoV Kot T0
O ONUAVTIKO Prjpa oty mopeio TG ynueiog, Kabme am’ auTnV TPoEKL-
yov ot akpiéctarteg avaroyieg paldv, cOLPOVO UE TIC OTOIES TO OTOL-
yelo Ko ot evooelg mapdyovtar 1 avtidpovv. On n vemtepn ynueio otn-
piytnke ota dedopéva avTd. ATOVINGES 6€ TPOPANIATO OTMG, TOGH J
wog Prrapivng ypeldletor nUePNo. 0 OPYOVIGHOG 1) TTold Etvae 1 €V dv-
vapel mopaymyn evog petaleiov oe pétaddlo N mola etvor m oM piog
urotopiog 1 ol eivor 1 EKPNKTIKN KavoTnTo Hog pApdov duvapitioog,
avéyovtol TEMKE 6€ KATO100G GTOLYEIOUETPIKOVS VITOAOYIGHOVG,
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ouvduddovral

.>_I'I1><_O—|M‘
. M_ITIMDZITI‘

OOMIKA OouIKA
ovada Movdada

ouvdudlovtal

)

>—TVO=Z ‘-

»zaa> |

- V4

O¢epéNiog AiBog yia TOUg XNMI-
KOUG UTTOAOYIOPOUG OTTOTEAE-
o€ n atopikr Bswpia Tou Dal-
ton n oTroia o€ YEVIKEG ypau-
MEG TTEPIYPA®ETAI ATTO TO TTO-
POTTAvVW OXAHO.

e Eival 3 dwdekddeg 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 Baowkég £Vvoleg Yuo. TOVG YMUIKOVS VTOAOYL-
OHOVG. GYETIKI] OTOMIKN HAla, GYETIKI] HOPLOKN 1aA-
Ca, mol, aprOpnoc Avogadro, ypoppopopLokos 0ykog

YyeTikn) atoptkn pala - XyetTikn poproxi) palo

Amd ToAD vopic, oxeddv auécme LeTd TN STOHTTOON TNG OTOUIKNG Bew-
piag Tov Dalton (1803), kot yio peydro ypovikd S1oTnua, Ot XNUIKOL &-
oTioTNKAV 670 BEp0 TOV TPOGOIOPIGHOD TG HALS TV aTOU®V Kol Ho-
piov. To péyebog BéPata TV copaTdi®OV ALTOV givar acOAANTTO LKpO
pe amotédecpa va kabiotatol aduvaTog 0 AmOAVTOG VITOAOYIGUOG TNG 1A~
Cag tovg. Q6106060, aVTd TOV NHTAY dVVATO Vo YivEL, Kol Eyve pe T Pon-
Og10. TOV TOCOTIKAOV avaAVGEMY KOOOPOV 0VGLOV, NTAV 1 GVYKPIOT TNG
péloc tov atopmv Kot Tov popiov pe pio cuykekpluévn povada pnaloc.
Avt givon ) atopkn povéada palog:

»  Atouxn povaoa udlog (amu) opiletar wg to 1112 e palag tov aro-

Lo tov avfpaxa -12 (**C).

No onpetwdei 6t 0 2C eivar exeivo 10 106TOMO TOL GVBpOKE TOV ExEL B
TPOTOVIO Kot 6 vetpdvior 6Tov Tupnva Tov. g €K TOVTOV, Uio OTOUIKY
Hovéda, palag vroroyiletar 61t eivan {on pe 1,66 102 g.

Yyetwkn aropkn) pale (Ar) 1 otopké papog (AB)

> Xyetikn arouikn polo 1 atouiko Popog Aéyetor o apiuog wov deiyvel

TOOES POPES elval UEYOLDTEPN N HALO, TOD OTOUOD TOD GTOLYEIOD OO TO

1/12 ¢ udlog tov arduov tov avlpaxa -12.
"Etot Aowndv, dtav Adue 0Tt M oxetikn atopkt] pdla tov o&vydvov givar
16, evvoobpue 6t n pala Tov atdpov tov o&uyovou givar dekaéll Popég
peyaldtepn omd to 1/12 e pétoc tov atépov 2C. Aniady, Ar o = 16.
Noa wapotnproovpe Tl 0L GYETIKEG ATOUIKES LAleS elval kabapol apdpol
exppacuéveg o amu. ‘Etot, av 8élovpe va vroloyicovpe v amdivn
atopkn] palo apkel voo TOAAATAAGIAGOVE TN GYETIKY OTOMKN palo pe
101,66 102 g .

TéNOG, LEAETOVTOG TOV TIVOKO TOV GYETIKOV OTOMK®OV Hal®OV

o010 mopdptnue Tov PiPAiov, UTOPOVE VO TOPATNPYCOVUE, TOS TOAAA
otolyela £govv deKadIKES TIHEG Ar avTl Yoo aképateg mov Ba mepluévaype
pe Béomn tov opiGHo TG GYETIKNG ATOMIKNG HALAG. XTI TEPUTTAGELS OL-
TEG, Ol TIUEG TOV TIVOKO OVAPEPOVTOL GTO LEGO OPO TOV CYETIKMV OITOLL-
KOV paldv TV 160TOTwV, OT®S aVTA OTavToHV 6T PUOT.

Hapdderypa 4.1

Av Be0pricovpe OTL 0 PLOIKSS GvBpakag amotekeitat amd 98,9% “C ko
1,1% C, vo vmoroyiotei 1 oyeticr otopks péko Tov puotkod Gvopo-
Ko dgyOeVOL 6TL To A TOV 2C eivan 12 xat 1o A Tov 3¢ givar 13.
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e H oxeTIKr) aTopIkr) pada (A-
TOHIKO Bdpog) Tig Mo TTOAAEG
@opeg otnv EAANVIKA BiBAIo-
ypagia cupBoAi¢eTal pe AB.
210 TTapoOV BIRAio uloBeTeiTal N
mpéTaon TnGg IUPAC kai
OUMBOAICETAI A

o H oxeTIKr poplakn pala
(Mopliaké Bdapog) Tig 110 TTOA-
Aég @opég otnv EAANVIKA BI-
BAloypagia cupBoAiCeTal pe
MB. 2710 Trapoév BiBAio uioBe-
Teital n mpétaon tng IUPAC
Kol oUpBoAiCeTal M.

e O opIopdg TNG ATOUIKAG
Movadag Macag o€ didpopeg
XPOVIKEG TTEPIOdOUG.

1 amu 1coUTai :

- M€ TN pada Tou evog atéuou
H (19°° aiwvag)

- Mg 10 1/16 NG padag Tou
aréuou Tou O (1904)

- M€ 10 1/12 Tng padag Tou
atéuou Tou C (1961- onuepa)

-1,6610% g

mméuou
e Ac=—
1/12Mgropou °C

o Me 10 @aCPATOPETPO PAag
MTTOPE VO TTPOCBIOPICTEI PE
akpifela n ouoTOoN TWV 100-
TOTTWV O’ £va OTOIXEIO OTN
@UOoN, KOBWG Kal Ol GXETIKEG
QATOMIKEG PHACEG TWV ICOTOTTWV.



AYZH

"Exovpe 611 1 oyetikn atopkn pala tov puokon dvipaka givat:

%-124—& -13=12,011
100 100

Eg@apporn

O yaAkdg, €vo LETAAAO YVOGTO OO TOVG OPYOLioLG XPOVOLG, PN CLLOTOL-
elton ota NAEKTPIKE KaAddo, ota vopicpota KAT. Me dedopévo 0Tt 0
YOAKOC 0mavTd 0T eHoN pe T Hoper 800 totdnav *Cu (ot T0c06Td
69,09%) kot °Cu (o€ Toc00t6 30,91%) N0, VTOAOYIOTEL TN GYETIKY 0TO-
pn pala tov puotkov Cu.

(63,55)

Yyetwkn] popraki) pale (M,) § Moproko papog (MB)

> Xyetiki popioxi ualo i popiokd Bapog (My) xnuiknic ovoiog Aéyetar o
op10uog mov Oeiyvel TOTES POPES EIVAL UEYOADTEPN N UALo. TOV Hopiov
TOV OTOLYEIOV ) TS YNUIKKG Evawongs omd to 1/12 Ty udlog tov arduov
700 avBpaxa -12.

"Etotl Aowmdv o6tav Aépe 6Tt to poplaxd Papog tov Beuxov o&Eog (H2SO4)
etvan 98, gvvooipe 6t n pdla Tov popiov tov Beuod o&Eog givar 98 po-
péc peyahotepn amd to 1/12 e palag tov ardpov 2C.

To M, pmopet va vroloyiotel evkoda pe Bdon 1o poplakd TOTO, 0KO-
AoVODOVTOG TO TOPAKAT® CKEXTIKO:

a. To M, otoryeiov 1oovTon e TO yvouevo tov A, entl TNV atopIKOTNTA
tov ototyeiov. TLy. My N, =2 Arn=2:14=28

B. To M, ynuxng évoong 16ovTal Pe To AOPOIGHA TOV YIVOUEVOV TOV
OEIKTMV TOV GTOXEIMV 6TO HOPLOKO TUTO TNG EVAOONG €T T OVTIGTOLYOL
A tov otoyeiov TLy. MrH,s=2-Arg+1- Ay s =2:141.32=34

Mopaostypa 4.2

No, vToAoyloToOV 01 oYETIKEG poplaksg paleg (Mr):
o. P4 B A|2(504)3

Aivovtav: A,: P:31, Al :27, 0O:16, S:32.

AYZH
o Mp,=4-4,p=431=124
B. Mr Al,(SO4)3 = 2 * ArA| + 3 (ArS + 4'Ar O) == 2'27 + 3(32+4'16) = 342
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e XnuIKr) oucia: oToIXeio 1
XNMIKA évwon.

mpopiou
M= —
1/12Mgropou 2C

e H évvoia Tou M, etTekTeiveTal
Kal OTIG IOVTIKEG EVWOEIG, TTap’
6o TTOU 0" auTEG BEV UTTAP-
XOUV uopia.



To mol: povadae mocéTnTeg ovaiog oto S.1.

Onwe 1o avaeépape, 1 VAN uropel vo petpnbetl eite pe Baon ™m pala
gite aplOudvrag 1g dopkég e povadeg (Gropa, popla N Wvia), dnmg
akpipog omy kanpuepvi pag Lon propodue va ayopblovus moprokd-
A gite pe 1o Loyt elte pe ta koppdria,
Eivat yvootd 611 ot ymuikég avidpaoets yivoviat petadd popiomv

(| atépov q Wvtev) pe pio opopévny avaroyin, paypo mov kabiotd
avaykeio ) pétpnon tov apldpod tov SOHIKOV COpATdinV Yo Toug
VOAOYIoHOVG pog (1. moow udpe HoO mapdyovron and v kavon 5
wopiowv Hy, sdpeova pe m ynuik eéicmon 2H, + 0, — H,0;)

Qo1660, 0 apBuoe TV dopkdy copatdiov sival aotpovopkog. E-
101, ot yNuikoi odny\dnkay otn xpRon pag povadas mov ovopaleTat
mol.

» To mol eivau povada roootyrag ovaiog oto AieOvéc Zvotnuo povedwv
(S.1.) kar opileron w¢ i TOCOTNTO THS VANS OV TEPIEYEL TOOES OTOIYEID~
OEIC OVIOTNTES 000¢ eivon 0 apluos TV atouwy Tov vaapyovy o 12 g

12
tov "°C.

O apBuds Tov atdpmv mov nepiéyoviar oe 12 g tov e ovopdletal a-
piBuds Avogadro (N ) ko1 vioroyicOnke pe mepapatikéc pebodovg K
Le peyin mpoctyyion icoc pe 6,02:107.  Anhadn,

Me 1oV 0po ovtoTNTES EVVOODUE GTopa, popla, 1WOVTH, NAEKTPOVIL, vy
KAT. 'Etou, £govue:

> Imol atopwv nepiéyel Ny dropa.

> Imol popiawv nepréyer N popia.

»  Imol iovrav nepréyet Na 1ovro.

Zovoyilovtag, propodpe va modpe 6Tt 0 ykos emvonoe o mol yu
HETPNON TOV SOUIKOV cOUaTdimV (atdpmvy, pHopimv, 1vioy), otng o-
Kpoe o éumopog emvénce vy vrovliva (dmwdekdda) yu ) pétpnon
TV auyov, 6mov ) 0éon ¢ vrovlivag (12) katéyer o apbude Avo-
gadro(6,02:10%).
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Télog, pe Baomn Tovg OpioUOVE TOL SMGOLE Y10 TIG CYETIKEG OTOUIKES KOl

OYETIKEG HOPLOKEG HALEG, UTOPOVUE VO, GUVOECOVUE TO LOKPOGKOTIKE

peyétn pado Kot OYKo HE TO HKPOKOGHO TOV SOMUK®OV cOUaTdimv (Gto-

po, popto M 10vra ) 1| SopopeTIKG va. yepupdoovpe to meipopo (m.y. pe-

tpnoelg pue Luyo) ue m Bempia (m.y. atopkn Bewpia)

» O apiBuoc Avogadro exppdler Tov opiQud twv atéumv omoiovonTote
OTOLYEIOD TOD TEPIEYOVTAL OE UCLO TOTOV YPOUUOPIWYV OG0 EIVOL 1 TXE-
TIK) atopikn uado tov. Aniaon,

1 mol atépwyv TepiExel Ny dTopa kai {uyicel A, g

ny. 1 mol atépwv O mepiéyer 6,02:10%° dropa kon {uyiler 16 g (4,

0216)

kat 1 mol atépwv Fe mepiéxet 6,02:10% dropa kon (uyiter 569 (4, re=56)

» O apiBuog Avogadro exkppdler tov apiBud twv popiwv otoiyeiov ynui-
KNG EVWONG OV TEPIEYOVTOL TE UALO. TOTWY YPOUUOPIDY 0G0 Vol N
oyetikn popioxn palo tovg. Etoi, Eyovue:

1 mol popiwv TTEPIEXEI NA HOPIa Kal uyiCel M, g

.. 1 mol popiov N nepiéyet 6,02-10% puépro ko Cuyice 28 g (M, = 28)

kat 1 mol popiov HoO mepiéyer 6,02:10%° pnopa kon uyiCer 18 g (M,
=18)

ZXHMA 4.1 Amd apioTtepd mpog Ta de€id ToodTnTeG 1 mol atmo : yayelpikd aAdT (NacCl),
Zaxapn (C12H22011), dvBpaka (C), xaAkoé (Cu).

Hapdocrypa 4.3

[T660 Quyilet to 1 dropo vépoyovov; (4, n=1)

AYXH
Zougova pe tov optopd tov mol:

N, atopa H  SvriGovv 19 600
1 dTOl"lO maréuov p
Mo = 19 _166.10%g
N A
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e 0 6pog Mol gival yevikog Kal
£XEI EKTOTTIOEI TNV OpoAoyia
g-at (ypauuOdTOUO).

g-ion (YPOMOIdV).

it it

1 mol H,O (18 g) o€ auykpion
pe 1 mol oivotTveUpaTog-
C,HsOH (46 g)

1 mol NacCl (58 g) o€ cUykpI-
on pe 1 mol CaCO3 (100 g)



Epappoyn
Na vroAoytotei n palae Tov atdpov ToL VIPAPYVLPOVL (AHg = 200).
(3,32:10%g)

Hapdocrypa 4.4

1660 Cuyilel to 1 puopro tov Beukov o&cog (H2SO,);

Atvovtar ovtipég 4, H: 1, S:32, O:16.

AYZH

M o500 = 2:141-32+4:16 = 98

Zopeova pe Tov optopd tov mol:

CuyiCovv 98¢

1udpro - m
~ 98¢

popiov
N A

N, popw

apa

popiov

=1,63-10 g

E@appoyn
No vroroyiotel n pala tov popiov g Layopns (C12H2011).
Aivovtar or tipég Ar: C: 12, H: 1, O: 16.

(5,67-10%% )

I'pappopoproxog o6ykog (Vi)

O Itorog puokdg Avogadro datdinmoe to 1811 v opmdvoun vrdbeon
(M apyn M vouo) otnv mpoomdbeld tov vo gpunvevosl o vopo Gay-
Lussac, o omoiog avagépeTal otV ovaloyio dYKov mov £(ovv Ta aépa,
OTOV EVOVOVTOL. ZUUPOVO LE TNV LTOBEST QL TN:

» looi oykot agpiwv 1 oTuwv otig idieg oovinkes Oepuokpacios kai mie-
ONG TEPIEYOVY TOV (010 0p1Ouo uopiwv. loyder kot o avtiotpopo, onia-
on ioot opiBuoi popiwv N atuwv Tov Ppickoviol otic idieg ovVONKeS
Oepuoxpooios ko wicong kotaiaufiavooy tov idio oyko.

Onwg yvopiCovpe, 1 mol ynuikng ovoiog mepiéyel otabepd apbud popi-

v, omoiog kaBopiletar amd tov apiBud Avogadro (Na).

N, = 6,02:102 mol™

Me Baon ta mapandve dedopéve Kotoinyovpe 6tt To 1 mol orolovdnmo-
te aepiov Kotahappdver Tov 1810 Oyko, 0 omoiog ovopdaletor YpoLLOpHO-
pPLoKOG OYKOG.

> Ipouuouopioxog éykog (Vm) aepiov ovoudetar o 0ykog mov Koto-
Aoupaiver o 1 mol avtod, oe opiouéves oovbnkeg Oepuokpacioc kar mi-
0.
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Amedeo Avogadro (1776-
1856). ITaAdg apioTokpdTng.
2TToUdA0E VOUIKA Kal £YIVE
dnpb6oIog uTTAAANAoG. H eva-
OXOANGCN TOU WE TIG PUOIKEG
ETMOTHMEG ApXIOE pE DIARa-
OMO KOTA TIG EAEUBEPEG IPEG
TOU KaI TTapakoAoudnon pa-
ONUATWY QUOIKAG OTO TTaVE-
TOoTAMIO. ApyoTEPA £YIVE KO-
OnynTrG o€ YUpVAoIo Kal £X0-
VTOG TTEPIOCCOTEPO XPOVO OTN
81G0€aN TOU CUVEXIOE TIG ME-
Aéteg TOu. B€Baua n éAAeIwn
£PYOOTNPIAKOU XWPOU Kal TO
YEVIKOTEPO UTTOBaBpPO TOU,
OUVEBOAE OTO va a@OCIWOEi
o€ BewpnTIKEG MEAETEG, ATTO-
TEAWVTOG IOWG TOV TIPWTO
BewpnTIKO ETTICTAMUOVA TWV
QPUOIKWYV ETTIOTNUWY. To 1820
£yIVE KABNYNTAG OTO TTAVETTI-
OTHHIO, KaTaAauBdAvovTag TNV
£0pa TNG HaBNUATIKAG YUOI-
KAG.

e H utm66eon Avogadro &eki-
VNOE Oav JIa uTTOBean n o-
Troia orfuepPa £xel 10XU VOUOU
(apxng). Me Bdon autn Tnv
utté0ean o Avogadro aTrédelge
YIO TTPWTN Qopd Tn diapopd
METAgU TwV aTOUWY Kal Popi-
wV.

o Aépia: A, B, T,

1mol A > Na pépia 2> Va
1mol B > Na pépia 2> Vg
1mol ' > Na pépia 2> Vr
(ip(IXVA:VB:Vr= S —A\/m

° O Vi, ava@épeTal Kal oav
Mopiakdg dykog i HoAapIkoG
OYKOG



e mpdtumeg ocvvOnkeg mieong kol Beppokpacioc, STP, dnAaodn, oe Oep-
nokpacia 0 °C (1 273 K) kot wieon 1 atm (760mmHg), o ypappopopio-
KOG OYK0G TmV aepiwv Bpédnke mepapotikd icog pe 22,4 L.

Anhodn, Vi =224 L mol ™ og STP ouverkeg

IXHMA 4.2 O ypauyopopiakds oykog (Vm) o€ STP ouvBrikeg ival 0 OyKog Twv
22,4 L 1mou kataAauBdvel To KiTpivo KouTi. [Na auykpion Badouue Tn PTTdAQ.

O mivakag mov akolovbel cuvoyilel 6o avapépope kot Bo poag eavel
wwaitepa xpNoYog 6TV enilvon twv TpoPANUAT®V 1oL 0KOAOVOOV.

Np Gtopo <« 5 Imol atépov <« 5 419
& 1) HEG® TOV HOPLEKOD THTOV
Na popo 5 1mol popiov s Mg
$ STP xoun povo yio oépio
Vm=22,4L=22400 mL

* Méow tov popiakod tomov vroioyilovpe tov aptdud tov mol atopmv
OV TEPLEYOVTOL GE GLYKEKPIUEVO aptOd Mol g ynukng ovoiag.
"o mapdderypo, omd o poplakd tomo tov Bgukov o&éog (H2SO4) éxov-
ue:

2 atopo H

oto 1 poépo H2804é 1 Gropo S

4 Gropa O
l
2Np dropa H — 2 mol atépwv H

INp dropo S — 1 mol atépwv S
4Np dtopa O — 4 mol atépwv O
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oto 1 mol H,SO,
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o ATTOAUTN Bepuokpaaia, T
(K):

T =0°C+273

e latm = 760 mmHg

o O1 TPOTUTTEG TUVOKEG TTOA-
AEG popég aTnv EAANVIKA BI-
BAloypagia cupBoAifovTal pe
KZ (Kavovikég ZUuvOnKeg).

210 TTapOV BIRAIo uloBeTeiTal O
O1EBVWG KOBIEPWPEVOG CU-
BoAioudg STP.

e STP cuverkeg (Standard
Temperature Pressure).

2U0yKpIon Tou GYKOU TTOU Ka-
TaAapBdvel 1mol agpiou He (4
g) pe 1 mol oTepeou Cu (64 g)
kal 1mol Hg (201 g) o€ STP
OUVOrKEG.



210 mopadeiypato mTov akolovBovv cucyetilovtot Ta peyEn:
1. apBpog mol

2. pato

3. ap1Ouog popiwv

4. &ykog (Lovo yo aépiar)

uog kabapne oveiog (ototyeiov N évmonc). Mdaiiota pe Bdon v Tun

ToV evA¢ peyéboug pumopovpe va vtoAoyilovpe To OO  TPiaL.

Hapdocrypa 4.5

[Moootrta vopdbsiov (H2S) Cuyiler 170 g.

a I1éoa mol givar  mocodTTO OLTN;

B. [Toco 6yKko kataiapBdavel 1 tocotnTO 0LTH 68 STP GLVONKEG.;

y. [Téoa pépla H2S mepiéyovial otnv mocdta ovth;

Aivovtan o1 oyetikég atopukés palec 4, H:1, S:32.

AYZH

a. Onwg &yovpe dgt, to 1 mol pag ynuikng évoong 1 evog atotyeiov (o-

viler toca g, 0omn eivor 1 oXETIKY HopLakn Lalo TG yMIKNG Eveons M
Tov otolyeiov. Emopévamg,

, LmolH,S QriGer 34

T ———
n 170 ¢

n n=5mol H,S.

Hepatipnon

O voloyiopdg anTdG Pmopel va Yivel KAVOVTOG yp1om TG oxEoNG:

N m
M, g/mol

6mov N = 0 apBpdc Tv Mol kot m=n puala g YMUKNAG OLGioC.
211 CLYKEKPIUEVT] TEPIMTMOOT EYOVLLE:

m 1709 5 mol

"M, g/mol  34g/mol

Ny,s
B. To 1 mol aéprag ymukng évoong Katalapfavel mg yvmotov 0yKo

ImolH,S 224L
5mol  V
22,4 L o STP. Enopévag,

V =112 L agpiov H,S

y. Eniong yvopilovpe 6tt 1 mol onotacénmote ynuikng ovciog meptéyet
Na popro. Enopévacg,
1molH,S N, pépu

= ol i X =5N, pépia, dniadn5-6,02-10% uopual
mo X
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e To H3S €ival aépio oe STP
(K.X) ouvernkeg.



Eg@appoyi

a. [Toéoa popia appmviag (NHsz) mepiéyovrar og 1,12 L avtig o STP;
B. I16o0 CuyiCovv ta 1,8066-10%* nopia NH;;

Atvovton ot Tipég Tov A,. N: 14, H: 1.

(a. 0,05N,  B. 51 g)

Onwg eaivetar 610 Tapddelypo mov akoAovbel, umopovpe va vToAoyi-
covpe TG HAaleg TV GTOLEIMV OV TEPLEYOVTOL GE [l EVMON, OV oG
dtveton n pala g évoones. Kat avtiotpoea, vo vroloyicovpe ™ pala
wog évoong, av yvopilovpe v mocoOTNTo €VOC OO TO GLGTATIKG TNG
oTorEla.

Hoapdocrypa 4.6

Noa vroroyiotel Téoa Ypappapla oEuydvov epiEyovtal o€ 16 g d10&e1di-
ov tov Bgiov (SO,).
Aivovtan ot tipég tov 4,: S: 32, O: 16.

AYZH

M, =1.32+2.16 = 64.

Apo 1o 1 mol SO, Luyiler 64 g kau £xovpe v katdtaén

o 649 S0, e 2-169
169 m

2

elvat o&uyovo.
apo mo=8g.

E@appoyi
Moo dtopa vopoydvov (H) mepiéyoval oe 68 g vopddeiov (H2S);

Atvovton ot Tipég Tov 4,: S: 32, H: 1.

(4Nx)

Télog, divetar vodetypatikd TpoPAanua pe piypo ovsldv, 6to onoio {n-
tettan va Bpebel n ovotaon tov. Edd ot dyveotot ekepdlovtal cuvifwg
oe Mol. Mg 1ovg ayvdoTovg owtovg Kat pe Pacn ta dedopéva Tov TPo-
BAnuatog my. g, L, uépia kim., dnuovpyovue cuotnuo Tocmv e£lomos-
®V, 6601 Kal 01 AYVOGTOL.

STOIXEIOMETPIA 135



Hopadeypa 4.7

Aépio piypa mepiéyet COz kot SO7. To piypa avtd Quyilel 7,6 g, evod o
oykog Tov 6 STP cuvOnkeg eivon 3,36 L.

a. [Téoa mol kabe aepiov mepiéyet To piypa,;

B. TMow givar n pala tov COz ot0 piyua;

Aivovtan ot tipég tov 4,: C: 12, S: 32, O: 16.

AYZIH
‘Eoto o011 10 piypa mepiéyet X mol CO; kot w mol SO,. Zvvaptiost Ttov X
Kot ¥ pmopoVUE v vToAoyicovpe T Ao Tov pPiypotog Kot Tov OYKo

TOV.
1m0IC02=44g A m —ddxg
x mol m,
1mol SO, 64 ,
229§ m, =64y g
v mol m,

Enedn opog Mgy +Mgy =7,69

&povpe 44X + 64y =76 (1)

JVVOPTNOEL TAM TOV X KOL Y LWTOPOVLLE VO, VTOAOYIGOVLE TOV OYKO TOL
uiypotog og STP.

=224x L

1molCOy 2241L .
xmol V R VCOz
co,

1mol SO, 224 L
mol  V
v SO,

Enopévag, yia to piypa mov €yet 0yko 3,36 L Ba oydet

Ve +Veq =336L
co, "'so,

Kkat égovpe: 22,4x + 22,4y = 3,36 (2)

Abvvovtag to ovotnuo tov (1) ko (2) Bpickovpe:
x=0,1 oy =0,05

Apa 1o piypo mepiéyet 0,1 mol CO,, dniaon 0,1:44 g dniadn 4,4 g CO, ecroSI:
R =8,314 J K" mol
kot 0,05 mol SO,.

E@appoyi

Aépio piypo amotedeitan amd 610&€idto Tov Beiov kot vOpdOeto. To piyua
CuyiCer 13,2 g kou kataAappdavel 6yko 6,72 L e STP.

a. [Toca mol amd kébe aépro mepiéyovrol 6to piyua,;

B. [Mow eivon  pélo Tov kéBe GLGTATIKOV TOVL PiYUATOG;
Atvovtan ot tipég tov 4,: S: 32, 0:16, H: 1.

(0. 0,1-02PB.6,49-6,80)
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4.2 Kataotatikn eicmon Tov agpimv

H ocvuneprpopd tov aepiov eival teptocdtepo amin Kot OLOIOHOPPT 0o

TN CLUTEPLPOPE TOV VYPOV KOL TOV GTEPEDV. L& AVTIOEON UE TIC VYPES

KOl TIG OTEPEES OVGIES, OPICUEVES PUCIKEG 1010TNTES TV aeplwv elvar o-

ve€apTNTEG TNG YMIUKNG TOLS PVONG KO LWITOPOLV VO TEPLYPOPOVV UE VO-

Hovg, émmg elva:

» 0 véuog Boyle: «o dyrog (V) mov karodaufaver éva aépio eivar avti-
opopw¢ aviloyog e wicons (P) mov &xet, ue v mpoimdleon oti o
ap1uoc twv mol (N) kot n Oepuoxpaacio (T) tov agpiov mTopoauévovy
otalepa». Aniaon, Exovue:

No6pog Boyle

P V = o1abep6

o6tav n, T otaBepd

OyKou

OYKolI OVKOC

ZXHMA 4.3 Eikovikii TTapouagiacon Tou vopou Tou Boyle. O 6ykog Tou agpiou
gival avTIoTPOPWG avaAoyog TnG Trieang (Ue n, T oTaBePa).

» 0 vouos Charles «o dyrxog (V) mov kotaloufaver éva aépio eivar a-
vaioyog g amotvtng Oepuoxpaoiog (T), ue v mpovrndbeon ot o a-
p10udc twv mol () kar n wicon (P) mopouévovy otalepd». Antaodn, é-
JOVUE:

Népuog Charles

VoT

o6tav n, P o1aBepd

2 XHMA 4.4 Eikovikr Trapouaiaon Tou vouou Tou Charles. O 6ykog Tou agpiou ival
avdAoyog Tng atroAuTnG Beppokpaaciag (Ue n, P oTaBepd).
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R. Boyle (1627-1691)
IpAavd6G XNUIKOG Kal PINGCO-
©0¢. Htav 10 14° Traidi piag
€UTTOPNG KOI IGXUPNG OIKOYE-
velag. Katd tn didpkeia TG
CWNG TOU ATTEKTNOE TEPAOTIA
®rUN KUpiwg atd Ta TTPWTO-
TTOPIAKA TOU TTEIPAUATA OXETI-
K@ PE TIG IBIOTNTEG TWV AEPIWV.
To BiIBAio Tou «O ZKETITIKIOTAG
XnuIKOG» £€Be0€ TIG BACEIS VIa
TN YETABaon aTmd TNV aAxn-
peia oTn povTépva xnueia.

C. Charles (1746-1823)
["GANOG XNMIKOG TTOCTYVWOTOG
oTa XPovia Tou yid Ta TTEIpd-
MoTa TToU €KaVE Je PTTaAdvIa.
‘Eva xpbvo PETA TNV avaKd-
Auyn Tou agpOOTATOU OTTO
Toug adeA@oug Montgollfier, o
Charles kataokevooe Ta OIKO
TOU agpOOTATO KAVOVTAG XPN-
on udpoydvou avti Bepuol
agpa. To udpoyovo TToU XPEl-
GOTNKE YIO TN KATOOKEUT TOU
TIPWTOU UTTaAovioU TTapa-
OKeUaOoE 0 idI0G, avTIOPWVTAG
250 kg o&€og pe 500 Kg o10n-
pou. Tnv TTPWTN TOU QUTA
TITAON TTapakoAoUBnoe TTAR-
080G KOOUOU Kal OTEPTNKE YE
emmiTUYXia.



IXHMA 4.5 Me wign (ue uypd GfwTo) 0 GYKOG TOU AgPioU PEIWVETAI, CUNPW-
va he 10 vopo Tou Charles.

» 0 véuog Gay-Lussac: «n wicon (P) mov aokel éva aépio eivor avdlo-
e amoivtng Oepuokpacios (T), otav o apiBuds twv mol (n) ko o
oyrog (V) eivar atobepax». Anioon, Exovue:

Nopog Gay-Lussac PcT orav n, V atadepd

ZXHMA 4.6 Eikovikr] Trapouaiacn Tou vopou Tou Gay-Lussac. H Trieon evog ae-
piou gival avdAoyog Tng ammdAuTNG Bepuokpaaiag (Ue n, V atabepd).

Me GuvdLaopd TOV VOU®V:

1. Boyle Vo 1/P

2. Charles VoT

3. Avogadro V o n
KataAfyoups, Vo (1/P)TnN

H avoroyio avty pmopet va petatpanet oe e&icmon, av giodyovue pio
otabepd R : V=R (1/P)Tn

H otafepd R ovopdleton mayrxoouia orabepa twv aspiomv.
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Gay-Lussac:(1778-1850)
[AGANOG XNUIKOG KAl QUOIKOG.

‘EdeIge peydAn TOAUN, a@ou

yla TIG aVAYKEG TWV TTEIPANG-
TWV TOU QVAYKAOTNKE TTOAAEG
(POPEG VA XPNOIUOTTOIEI aEPO-
oTaTo Kal va aveRaivel o€ U-
wog péxpl 7000 m. KatéAafe
TaUTOXPOVA BUO TTEPIBAETTTEG
KaBNyNTIKEG E0PEG TNG XNMEIAG
Kal TNG QPUCIKAG OTO TTAVETTI-
OThMIO TNG ZopRovvng. MNépa-
o€ TO JEYaAUTEPO PEPOG TNG
Cwr\G TOU OTO UTTOYEIO EPYQ-
oThPI6 TOU, KATW OTT0 dUCE-
VEIG OUVONKEG, OTTOU TO XEI-
Jwva dev uTTRPXE Bépuavan
Kal To 8ATTEdO ATAV HOVINWG
uypod. Autd BéBRaia dev Tov
ePTTOdICAV VO XOPEUEI OTTO
X0pad o€ KABE TTETUXNUEVO
Treipapd Tou.

H Trieon 1mou aokei Eva aépio
gival amroTEAECUA TWV OU-
YKPOUTEWYV TWV Jopiwv Tou
oTa TolXwuaTta Tou doxeiou



H otabepd R pmopei va vroroyiotel maipvovtog cav Baon 1 mol evig
aepiov oe STP ocuvOrkec:
R _ PV latm-224L 0,082atm-L
nT  1mol-273K ~ mol-K

H napondvo oyxéon, n omoia cuvnBwmg ypaeeton pe T LOPOT|:
PV=nRT

ovopaletal kataotatikly eEl6Won TV 10avIKOY agpimv.

H kotactotikn e&icmon sumepiéyel toug tpeig vopovg (Boyle, Charles,

Avogadro) kot meprypdpel TANP®S ™ oLUTEPLPOPE (KoTdoTaoT) evog

aepiov. 'V avtd ovopdaleton kKataototikn e€icwon.

» To oépro mov vraKoDOVY TNV KATOOTOTIKY ECIOMWON, VIO, OTOLAONTOTE
TN TeonS Ko Beprorpocios, ovoudaloviol 100VIKa 1] TEAELN 0EPIAL.

Ta meprocdtepa aépia, KAT® amd cuVONKeES YaUNANG Ttieong Kot VYNANG

Oepuokpaciog, mpooeyyilovv TV WOAVIKT] GUUTEPLPOPE KOl GUVETMS V-

TOKOVOVY GTOVG VOLOLG TV aepiwv. ATOKAMGEIS TapatnpobvTal GE Yo-

uniég Beppokpacieg kot vyNAéc méselg (cuvbnkeg vypomoinong). [davi-

K& eniong cvumePLOEPOVTAL KOl To TEPLGGOTEPO Uiypato aeplov, KATO

and opiopéveg ovvOnkeg mieong kou Beppokpacioc. ‘Etol, pmopodue va

YPAPOLLLE TNV KATACTOTIKT EEICOOT KO Y100 0LEPLOL Py LOTOL:

PV=n,yRT omov,
Nox 0 GLVOALKOG ap1Bog Mol tov agpiov piyportog
V' 0 0yK0G TOV KOTOAAUPAVEL TO AEPLO piyLLOL KO

P m ol mieon tov aepiov tov piypotog.

Mopdocrypa 4.8

Ye doyeio oykov 15 L ko Bepuokpaciog 27 °C, eicdyovtor 4 mol agpiov
A. Na vroAoyiotel | mieon mov aokel T0 aéplo 6To doyElo.

AYZH

AoV yvopilovpe ) Oeppokpacic, Tov 0yKo Kot Ty TocdtnTo 6g Mol
TOL ogpiov pmopovpe va Bpovue mdon mieon aockel, omd TV KoTo-
oTaTIKY EElo®on.

T=60+273=(27+273) K=300K

~ nNRT _ 4 mol- (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 pumopel va eicaydel n mokvoTnTa TOL aEepiov,
P, OO PAIVETOL OTO TAPASELY O TOL OKOAOVOEL.




4.3 LoykEVTPOON S1eAvpaTog - Apaimon, avaueitn
oLeAvpndaTOV

YVYKEVTPMON 1] HOPLOKOTITA KOT OYKO OL0AVRATOG

Onwc avagépape 610 1° ke@dAaio, vVapyovy S1APoPoL TPOTOL e TOVG
0TO10VG UTOPOVUE VO EKPPAGOVLE TNV TEPLEKTIKATNTO EVOG SIHADLOTOC,
ONAdY| TV TOGHTNTO TNG SLHAVLUEVIC OVGIOG TTOL TEPIEYETOL GE OPIGLLEVN
mocOTNTO OOADOTOG 1) OaAvTH. Mia amd Tic cuvnBEoTepeg Lovadeg me-
PLEKTIKOTNTOG VOGS O0AVLLOTOC Etvor | LopLakdTNTa KT GYKO:

» n popilokotyto kat' oyko 1 ovykévipwon i Molarity, exppaler Ta mol
orolouévns ovaiog mov mepigyovral o 1 L diadduorog. Aniaon, Epov-
Ue:

c=n/V

Onov,

C = 1M GLYKEVTPMOOT] TOL SUAVOTOG

n = 0 apBpdc mol e dtlvpévng ovoiag Kot

V = 0 dykog Tov dtwAvpatog o€ L.

Movéda thg cuykévipwonc eivar to mol L™ 1 M.

Mo mopadetypa, ddAvpa vdpo&ediov Tov vatpiov cvykévipoong 1,5 M
nepiéxel 1,5 mol NaOH (60 g) og 1 L (1000 mL) dwaAduatog, 0nmg ¢oi-
VETOL GTO TOPUKAT® GYTHLOL.

ZXHMA 4.7 TMopaokeur SIAAUPATOG OPITHEVNG CUYKEVTPWONG.

MHapdodcrypa 4.10

e 300 mL dwivpartog mepiEyovtat 6 g vopo&etdiov Tov vatpiov
(NaOH). Na. Bpebei n cuykévrpmon (poplakdtnta kat' Gyko) Tov dlaAd-

HaTOC. Mapaokeur] SIAAUPATOG OpI-
Aivovtan ot tipég tov A, Na: 23, O: 16, H: 1. OuEVNG OUYKEVTPWONG
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AYZH
1°¢ Tpomog (ne KardTagn)
YroloyiCovpe kat' apynv ta Mol g dtodlvpévng ovoiag.
Minaon =1:23+1.16 + 1.1 =40
m 60

n= = = 0,15 mol
M, g/mol 40 g/mol

Apa ota 300 mL daiduatog vedpyovv 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 xot agov V =300 mL = 0,3 L. Zvvenag,

¢ _015mol 5 ol 1 05 M
\Y 0,3L
Epappoyi
[Toca ypapudpio kabapod vitpikol o&éog mepiéyovtal oe 400 mL drodv-
patog vitpukov o&fog (HNO3) ovykévipoong 2 M;
Aivovtan o1 tipég tov A, H: 1, N: 14, O: 16.

(50,4 9)

Hapdoderypa 4.11

Noa Bpebei n % wiw (Bapog o€ fApoc) TEPLEKTIKOTNTO SIOAVUATOC VOPO-
yAwpiov cuykévipoong 0,2 M kot mokvétntag 1,05 g mL™, wov nepiéyet
14,6 g kaBapod vopoyrwpiov (HCI).

Aivovtar ot tipég tov A,: H:1, Cl: 35,5.

AYZH

Oa Bpolpe ToV §YKO TOL SIAVUOTOG, OOTE KATOMY, e T forfeta tng
TokvOTTaG, Vo Bpovpe T palo Tov SAVOTOC.

1mol HCI vt 365¢
n - 14.6 g o [1a va UTTOAOYiOOUE pia
! TIEPIEKTIKOTNTA OYKOU (TT.X. C)
atrd pia TTePIEKTIKOTNTA Bd-

apa n = 0,4 mol xaBapov HCI. S 5 OB 1 @
, , n , n 0,4 mol oTPOYa, XPEIalOPAOTE THV
Amo 10V T0m0  C = — n V=—= =2L TINA TNG TTUKVOTNTAG TOU BIa-
\Y ¢ 0,2mol AGparToc.

Snhad V = 2000 mL.

Amd tov THmo TG TuKVOTHTOS VIToAoYiLovpe TN Hala ToL SAVUATOC

pZ% A m, = p-V =1,05g/mL -2000 mL
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n ma= 2100 g.
I'vopilovtag topa ™ pala Tov S1eAvPaTog Kot T Lalo TS SLHAVUEVIG
ovaciog, Bpickovpe v % W/W meplektikdmToL:
2100 g Swoddpatog 14,6 g kobapov HCI
100 ¢ X

Y10

n X =0,7 g kaBapov vopoyrAwpiov.

Apa to dddvpa givor mepektikotntag 0,7% wiw (kotd Bépog).

Epappoyn

Na Bpebei n ovykévrpwon (€) dtadduatog vdpoeldiov Tov vatpiov
(NaOH) éykov 500 mL, weprekticodmrag 8% w/w kat Tokvotntoag 1,07
g/mL. Aivovtat ot Tipég tov 4, Na: 23, O: 16, H: 1.

(2,14M)

Apaioon dwwridpartog

Ortav og éva dlvpa mpocBécovpe vepd, N mOcOHTNTA TNG SHAVUEVNG
ovoiag mapapével otabepn], Ve 0 GYKOG TOL SOADUOTOG LEYOUADVEL V-
VETMOG, TO TEMKO StBAvpHa £l PKPATEPT GLYKEVIPMOOT OO TO APYIKO.

Koatd v apaioon woyvel n oxéon:
ci1Vi=c,o Vs

omov,

€1 kou V1 M ouykévipmon Kot 0 0YKOG TOV SIHAVUOTOS, aVTIoTOL O, TPV

™V apaioon Kot

C2 Kot V2 1M ouyk€vipmon Kot 0 OYKog TOL S0ADHOTOS, avTioTotyd, HeTd

mv apainon

ZXHMA 4.8 Zmnv apaiwon diahipatog n ToooTnTa TG diaAupévng ouaiag Trapa-

MEVEL N i01a, EVW) N CUYKEVTPWON PEIWVETAL.
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Hoapaderypa 4.12

Y dtdAvpo vopoediov Tov vatpiov (NaOH) dykov 400 mL cvykévipo-
ong 2 M mpocBétovpe 1200 mL vepod. Na vroroyiotel n cuykévipmon
TOV TEAKOD SLOAVUTOC. OemPoE OTL KATA TV aVAUEIEN OgV EXOVLLE
petafoAn Tov dyKov.

AYXZH
1°°tpomog (ne koTaTaln)

Apyuco ddivpa
1000 mL Swaddpatog 2 mol Sk ovoiag
400 mL n

2 M onpaivel 6t oto

1 n=0,8 mol NaOH.

Metd v Tpocshnkn tov vepol 1 TOcOTNTA TNG SIAAVUEVNG OVGTG TToL-
papével otabepn, dpa kot 6to tehkd didAvpa Oo veapyovv 0,8 mol ka-
Oapov NaOH.

Opog Vegr = Vopy + Vo =400 mL + 1200 mL = 1600 mL.

Telkd ddAvpa:
1600 mL Swaddparog 0,8 mol diak. ovsiog
1000 mL X

210

n x=0,5mol.

Apa 1 GLYKEVIPW®OT) TOV TEAKOV dtodvpatog ivat 0,5 M.

2 tpomog (e Tov TOMO)

I'vopilovpue 6Tt

Cc= \% nn=c-V

Emedn pe v mpocHnkm tov vepol 1 TocOTNTA TNG SIHAVUEVNG OVGING
TopaUEVEL oTadEPT| EYOoVLLE OTL:

Nopy = Near M

Cavaapx = Crskvrsk ﬁ

— Cap){Vap){ _ 2 M ° 400 '1073 L

Cra}L - —
V., 1600-10~° L

Cwn = 0,5 M.

E@appoyi

[Téoa Aitpa vepol mpénet va tpootedovv og 3 L dadvpatog NaCl 1 M
v v, Tpokvyet dtlopa NaCl 0,1 M;

(271L)
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Avéapeitn owwivpdtov

Ortav avapei&ovpe 500 1 TEPIOGHTEPO SLHAVLOTO TOV TEPLEYOVY TNV S0
dwAvpévn ovoia, tote TpokvITEL Eva d1dAvpa To omoio Oa €xel Tar aKo-
AovBa YopoKTNPIOTIKA:

a. H péalo tov telkov dadvpatog Oa givar ion pe 1o dfpotoua twv po-
Cov Tov dtedlvpdtov mov avapeifope. Aniadn,

Magg), = Ma1 + Mag + Mag + ...

B. O 6ykog ToL TEAIKOV SlOADUOTOG 6YEdOV TTavTa Bempovpe OTL glvar i-
060G LE TO AOPOIGUO TV OYK®V T®V SLOAVUATOV TOV OVOUEIEALLE.
Aniadn,
Vi, =V1+Vo+ Vi + ...
v. H mocomta g dtahvpévng ovsiog oto tedkd didivpa Ba givar ion pe
T0 GOPOIGUO TOV TOGOTHTOV TOV OLOAVUEVOV OVGLAV TOV LITNPYOV GTO
apYIKA StoAvpaTo TPV amd TV avauelén. Aniadn:
My =My + Mz + M3+ ...
ﬁ Ny =N1+Ny+NnN3+ ...
Kotd v avaueiEn swwdvpdtov g idtog ovsiog woydet n oyéon:
C1.V1+Cy.Vy = Ciep Vi
onov,
C1, C2 kot V1, V2 01 GUYKEVTIPAOGELG KO 01 GYKOL TV PYIKDV OLOAVUATOV

KO Cre KoL Vg 1 GLYKEVIP®ON KOL O OYKOS TOL TEAMKOV OL0ADLOTOG,
ovtioToya.
Eivor mpogavég 011, av €C1>Co, 10T peTd TV avaueEn Ba &xovupe otu
C1>C0>Co.

Mopadeypa 4.13

Avaperyvoovtor 3 L dtaivpatog HCI 1 M pe 7 L dwoddvpatog HCI 0,5 M.
Noa Bpebei n cvykévipwon Tov TEAKOD O10ADLATOG.

AYXZH
1°*1pémog (pne kotdrotn)

Adiopa (A): 1 M.

1o 1L dwivporog 1 mol HCI

n, =3 mol
Atdopa (B): 0,5 M.
Sto 1L dwidpoatog 0,5 mol HCI ng =3,5mol

7L Ng
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4.4 YToryEl0NETPIKOL VTTOAOYIGHOT

H ymun e&lowon, mépav tov o1l amoterel To GOUPOAO UIOG YNUIKNG O-
vtidpaong, moapéyel pa cepd TAnpogoptodv. o mopddetypa, n ynukn
eElomon g avtidpaong GYNUOTICHOY apupmviag omd dlmto Kot VOPoYo-
vo Ny + 3H, — 2NH3 pog anmokaAvmtet:

1. Tnv mootikr] ocvotaon v avtwdpoviov (N2, Hz) kot mpoidviov

(NH3).

2. TTocoTikd dedOUEVOL GYETIKA LE TOV TPOTO TOL YIVETAL 1 aVTIOpAOT).

Anhaodn ott,

1 pépro Ny avtdpd pe 3 popia Hy ko diver 2 popro NHs.

1 mol N7 avtidpd pe 3 mol H; kou diver 2 mol NHs.

1 6yxog agpiov N2 avtidpd pe tpeig 0ykovg aepiov Hy kat diver dvo
oykovg aéplag NH3 otig 1d1eg cuvOTkeg P ko T.

AVTO OUG TOV TEAKA EYEL TN HEYaADTEPT] oNUacia elvat OTL:

» o1 ovvtedeotés o€ uia ynuikn eliowon kabopilovv v avaioyio mol
TV AVTIOPOVIOY Kol TPoioviwy atny avtiopaon. I’ avtd kol o1 ov-
VIEAETTES OVOUALOVTAL OTOLYEIOUETPIKOL CVVTELETTES.

Me dedopévo ot

1 mol pog ynukng oveiag Cuyilel TG0 Ypoppdaplo. 660 1 GXETIKY HOPLo-

K TG paca,

1 mol agpiov ovoiog kataraufaver oyko Vin 1 22,4 L (og STP) ko

1 mol pag poplokng ynukng ovoiog meptéyel No popia, TpokOTTeEL OTL M)

avoroyio Mol TV avTIdpOVIOV Kol T®V TPOIOVI®V UTOPEl Vo EKPPACTE

Kot oav avoloyio paldv, oykwv (agpiov) 1 aplBuod uopiwv.

»  O1 moporavw ynuikol vwoloyiouot, o1 owoiol atnpilovial oTic TOTOTI-
KEG TANPOPOPIES TOV TNYALOVY ATO TOVS GOVIEAETTES UIAS YNUIKNG ECI-
owong (otoryeiouctpikoi ovvtedeotés), ovoudlovialr oTOLYEIOUETPIKOL
DTOL0YIGUOI.

MeBoooioyio yio TNV emilvon 7TPOPANUATOV GTOL(EONE-

Tpiog

Y10 TpoPAnpata ototyelopeTpiog akorovBoe v &g dradikacio:

1. Bpiokovpe tov apBpd mol and m pale 1 Tov dyko mov divetan (m.y.
EVOC aVTIOPOVTOQ).

2. Ymoioyilovue pe m Pondeta g ymuikng e&icwong tov aptbud mol
TOV OVTIOPAOVTOG 1| TPOTOVTOG OV {nTeitan.

3. Télog, amd tov apBud mol vroroyilovpe ™ (nroduevn pala (péow
0V M;) 1 t0o {nrovpevo dyko (Léow tov Vi M g KoTaotatikng e&i-
oMONG).

Ta mopandve arsikoviCovtal 6to oynue Tov akoAovbel. X cvvéyela

divovTal YOPOKTNPIOTIKES TEPUTTMOOELS GTOLYEIOUETPIKAOV VTOAOYIOUMV
LE ovTioTO O TOPOdETYLOLTAL.
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g TTPOoIoVTWY

[ Apopoc |
KAgl0TOG

Iy

|

g avTIOPWVTWY

Apopog
BITTANG
kukAogpopiag)

N2+3H2_’2NH3

Apopog Tayeiag
KUKAoQopiag

] —

TTPOIGVTWY

I XHMA 4.9 Eikoviki TTapouaciaon Tng peBodoAoyiag TTou akoAouBoUue O€ GTOIXEIOME-
TpIKOUG uttoAoylopoug. e pia  xnuiknA e€iowaon dev Tepvdue atr’ euBeiag atmd Tn pada
TWV aVTIOPWVTWY OTN KACa TWV TTPOIOVTWY. Oa TTPETTEI TTPWTA Ol HAJEG VA PETATPATTOUV
oe mol. Auté yivetal eTTeIdf O CUVTEAEOTEG TNG XNUIKAG €icwang KaBopifouv TIG avaAo-
yieg mol avTIdpwVTWV Kal TTPoIOVTWV.

Hapddcrypa 4.14

[Méoa ypappdpia Nz kot toca mol Hy aratrtodvron yio Ty mopackeun
448 L NH3 mov petprinkav og STP; Atveton 4,n =14.

AYZH

Bipa 1
Bpiokovpue kat' apynv moco mol NH3 0o mapackevdoovpe.

1 mol NH3 (STP) 224L
Ny 448 L N N1 =20 mol NH3

Bnpa 2
I'papovpe ) ymukn e&icmon g avtidopaong pe tnv omoia Oa yivouv ot
VTOAOYIGHOL:

N, + 3H, — 2NHj3
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Bipa 3

I'pdoovpe ya tig oveieg ) axéon Mol pe v onoia avTdpovv 1 Tapd-
YovTal, 6YEGT TNV 0TOi0L SELYVOLV 01 GUVTEAEGTEG TV OVGLAOV (GToIYEL0-
HETPia THS avTIOPa ).

N> + 3H, — 2NH3

1 mol 3mol 2 mol

Bipa 4

I'papovpe katm omd ta tponyovueva (oyxéon mol) v mocodtnTa TOL de-
dopévov og Mol kat vroAoyiCovpe TV mocodTNTA TOL {NTOVUEVOL TTOAL GE
mol.

N, + 3H, — 2NH3

1mol 3mol 2mol
n, N, 20 mol

n, =10 mol N>
n3 = 30 mol Hs.

Bipa 5
YmoloyiCovpe ™ {nrodpevn pala. Aniadn yio to N2 pe ) fondeta g
oxeTIKNG poplakng palog (M, = 28), éyovpe:

Imol N, i 284

m=280qg N
10 mol m 9.

Apa yio va Ttopoaockevactooy 448 L NHj (o STP) mpénet va avtidpd-
ocovv 280 g N, pe 30 mol H,.

Egappoyn
Kaiyovton 16 g Ogiov pe 1o anapaitnto o&uyovo Kot mapdystot d1o&eido

tov Ogiov. Na vroroyiotel 0 Oykog tov SO; og Oeppokpacio 27 °C kot
mieon 2 atm. Aivovrtat: 4,s:32 kar R = 0,082 atm L mol™? K

(6,151)

1. Aoknfoeig 6TIC 0TToiES 1) ovoia ov diveTon 1| {nTeitan dgv
gival kaOapn

X MOAAEG TEPUTTAGELG Ol OVGIEG TOV YPTNGULOTOIOVUE GE piot YNUIKT| O-
vtidpaon dev eivor kabapés. Avtd copPaiver oty TPALn, apov ival
oYedOV advuVaTOo va Exovpe amoivta Kabapéc ovoieg. H kabapdmra evig
detypotog exppdaletar ovvnBwg %. o mapdderypa, delypa cdnpov Ka-
Bapomrag 95% w/w onpaiver 6Tt ota 100 g deiypartog ta 95 g sivon Fe
Kot Tta S g etvon E€veg mpoopeiEelg Tov. Ag dode Op®G Eva oYETIKO Ta-
padetypa.
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Hapdoderypa 4.15

[Toca Aitpa Hy petpnuéva oe STP B oynuatictodv Katd tnv avtidpaon
250 g deiypartog yevdapybpov e mepicoela dStolvpatog Heukov o&Eog;
H mepiektikdmta tov delypotog o€ wevddpyvpo givar 97,5% w/w. Osw-
povUE OTL 01 TPOGUEIEELS eV avTIOPOVY pE TO Beukd 0&L.

Atveton A, z, = 65.

AYZH

B0 VTOAOYIGOVE TPMTO TNV TOGOTNTA TOV KaBapo YeLdapyvPOL TOV

neptEyetor oto 250 g Tov detypotog wevddpyvpov, kabmg puévo avtdg
avTpa pe to Beuxd 0&D.

ZT0 100 g Seryp. Zn TEPEIOVIN 9754 Zn
250 ¢ m
N m=243,759g Zn.
Apa 243,75 g Zn aviédpacay pe 10 0£0. Mmopovpe TAEOV Vo VTOAOYi-
GOVLE TO TOPOYOLEVO VOPOYOVO, POV YPAWOLLE TNV OVTIOPAOT] KO KO-
VOVUE TOVG GUVIOELG VTTOAOYIGLLOVC.
ImolZn  65¢g

M n, =3,75mol Zn

n,  24375¢
Zn + H,SO4 — ZnS0O4 + H,

1 mol . 1 mol
3,75 mol - n,

N n2 = 3,75mol H,.
['o to Hy 0e STP €yovpe:

ImolH, 224L

= V =84L
3,75 mol V

E@appoyn

[Toca ypopudpia deiypatog yevdapydpov kabapotntog 80% wiw Ba a-
vtidpacovv pe 10 L daivpatog HCI 0,8 M;

Ay 7n : 65.

(3259)

2. AoKN6EIg 6TIS 0moieg OivovTal o1 TOGOTNTES 0V0 GVTL-
OPAOVIMV 0VGLAOV

Edm draxpivovpe 600 TePITTOCELC:

A. O1 toc6TTEC TOL divovTon EIVOL GE GTOLYEIOUETPIKT] OLVOAOYIAL.
Anhadn|, ot TocOTNTES £ivol o1 aKPP®OG ATALTOVUEVES Yol TANPT OVTi-
dpaot, COLPMOVO [LE TOVS CLUVTEAECTEG TNG YNIKNG e&lcmong. Xy mepi-
TTMOOCT] AT 01 LITOAOYIGHOL otnpilovtal 6TV TocOTNTA EVOC €K TV 0VO
OVTIOPOVT®V.
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B. H mocomta £vog ek TV dV0 avTdp®OVI®V eivol o€ mePIGGELO.

AnAadn, 1o éva amd o avTdpdVTo Eivol og mepicocla (TeploceDEL), EVD
10 GAL0 KaTavOr®VETOL TANP®G (EpLopioTins). Ot GTOLEIOUETPIKOL V-
TOAOYIGHOL 6TV TTEPITTOON VTN 6TNPILOVTOL TNV TOGOTNTO TOL TEPLO-
PLOTIKOV OVTIOPADVTOG, OGS POIVETAL GTO TOPAOELY L TOV OKOAOVOEL.

MHapdocrypa 4.16

AwBétovpe 10 mol vatpiov (Na) ko 8 mol yrwpiov (Cl,) ta onoia avri-
dpovv yio va oynuaticovy yhmprovyo vatpio (NaCl). [Téca mol NaCl 6a
GYNUOTIGTOVY;

AYZH
210 TPOPANUA oV TO TPEMEL OPYIKA Vo EAEYEOVLLE TO10 ad TOL dVO OVTL-
dpavta Ba avtidpdacel Oro. I'pheovpe T ynuikn avtidpaon:

2Na + Cl; — 2NaCl

Amd v avtidpaon PAérovpe 6t 2 mol Na avtidpovv ue 1 mol Cl,. Apa
ta 10 mol Na mov drabétovpe ypeidlovton yio va avtidpacovv 5 mol Cls.
Epeic opmg drabérovue 8 mol Cl,. Zvumepaivovpue Aowdv 611 Ha avri-
dpaoet 6A0 1o vatpro (10 mol) pe 5 mol ylwpiov kot Oa Tapaybolv pe
Baom ™ otorgeopetpia 10 mol NaCl, eved 0o meprocéyovv 3 mol Cl,.
Anhad|, To YAdpro Ppicketal oe TePicoEL.

Egappoyn
[Toca ypappdpro vepov Oa mapaybovv av avtidpacovv 112 L O, petpn-

péva oe STP pe 10 g Hy; Atvovron ot tuég towv Ar: H: 1, O: 16.
(90 9)

3. AGKNGEIS NE OL0O0YIKES UVTIOPAGELS

Yrbpyovv TpoPANpaTO GTOLXEIOUETPING, GTA OTTOio OEV £XOVUE HOVO Lot
avtiopaon oAAG pio Gepd O1ad0Y KOV avIOPAGE®MY. AlUOOYIKEG OVTL-
dpdioelg Exovpe, 6TV TO TPOIOV TNG TPDTNG AVTIOPOONS OMOTEAEL OVTL-
dpdv g devTEPNS avtidpaong, K.0.K. O tpdmog mov emAVOVTOL AVTOV
TOV €100VC T TPOPANUOTO EMOEIKVOETOL GTO TAPOUEIYLOTO TTOV OLKOAOV-
Bovv.

Hoapdoerypa 4.17

13 g yevddapyvpov (ZNn) avidpovv pe TePIcoELn. SIAADUATOS VIPOYA®PI-
ov. To aépro mov ToapdyeTal avTidpd TANPOS LE 0EVLYOVO KOl TOPAYETOL
vepo. No voroyiotel n paa tov vepo.

Atvovtan ot Tipég v A,: Zn: 65, H: 1, O: 16.

AYXZH
O1 dradoyikég avtidpdoelg eivat ot eENc:

Zn + 2HCI — ZnCl, + H, (1)
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2H, + O, — 2H,0 (2)

A6 TV TPpOTN aVTIOPACT] TOPAYETOL VOPOYOVO, TO OTOI0 KATOTY Kaiye-
To Ko dtvel vepo.

AoV yvopifovpe ) pala tov Zn, ) petatpénovpe oe Mol, kot katodmy
vroAoyiCovue Tov apBuod twv mol tov Hy. And v (2) kot amd 1o yve-
016 apBud mol tov Hy, vroroyilovpe tov apiBud mol tov vepov kot ta
omoia petatpémovpe o€ g. 'Etot Egovpe:

Ll Zn S8y n, = 0,2 mol Zn.
n, 139
a6 v (1)  Zn + 2HCI — ZnCl, + H;
1 mol _ 1 mol
0,2 mol N,

1 nz =0,2 mol Hy.

amo v (2) 2H; + O, —» 2H,0
2 mol 2 mol

0,2 mol n,
M nz = 0,2 mol H,O
Gpo Mp0 =0,2:18 g =3,6 g.

E@appoyi

11,7 g yAwplovyov vatpiov avtidpodv pe mepicoeilo Oeukov 0&€og o Ka-
tdAAnreg ouvOnkes. To aépro mov mapdyetar SwPifaleton o mepicoeia
Stdvpatog avOpakikov vorpiov. No vroloyiotel o dykog oe STP Tov
agpiov mov Oa Tapaydei. Aivovron ot ipég tov A, Na: 23, Cl: 35,5.

(2,24 1)

Hapatipnon

‘Evag 6e0tepog Mo yevikog tpomog, Yo va Abvovpe TpoPApaTo L dlo-
doykéc avTdpdoelg, eivarl o axoiovboc. Opilovpe X tov apBud twv mol
TOV «TPMOTOV» OVTOPAOVTOG Kol VITOAOYILOVE GUVAPTNGEL TOV X TIG TO-
60TNTEG OADV TMV VTOAOIT®V OVGIMOV TOV GUUUETEYOVV OTIC OVTLOPACELS.
Me Bdon ta dedopéva Tov TpoPfAnuatog vwoAoyilovpe To X Kot o’ ovtd
Bpiockovpe tov apBpd Mol 6Awv TV GAAOV 0LGLOV TOL UG EVOLLPE-
povV.
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Hopdocrypa 4.18

Opiopévn TosdtTa Yeudapyvpov avtidpd pe apotd dtdivpa Oeukod o-
&€oc. To aépio mov mapdyetat avtidpd pe 0Eeidlo Tov yaAKkov, ondte Ta-
payovton 31,75 g Cu. Na vrroroyiotel n pala tov Zn mov avtédpace ap-
yxKa. Atvovton ot tipég tov 4,: Cu: 63,5, Zn: 65.

AYZH
‘Eot® X mol n apyixn mtocdtmra tov Zn.
Ao Vv avtidpaomn EYOVLLE:

Zn + H,SO4 — ZnSO4 + H,
1 mol 1 mol
x mol ; =x mol

Ta x mol 6pwg tov Hy avtdpovv pe 1o CuO coppova e TV avidpact).
CuO +H; —» Cu+H,0
1 mol 1 mol
x mol ; =x mol

Opwg ta X mol QuyiCovv 31,75 g kot apov

10 1 mol Quyile1 63,59

X mol 31,759 nx=0,5.
Aniadn, mz, =0,5:659=32,50.

Egoppoyi

Moot rta payvnoiov avtidpd pe mepicoeta dStodvpatog HCI ko divet
aép1o to omoio avtdpd mAnpwg pe Cly, kot maipvovpe vEo aépio to omoio
avtdpd pe mepiooeia dtodvpatog AGNO3 divovrag 28,7 g Aevkov 1lnua-
toG. [Towa etvar n pdla g apyikng TocdTNTOS TOV payvnoiov; Atvovon
ot Tég tov 4,: Mg: 24, Ag: 108, CI: 35,5.

(2,4 9)

Teleidvovtog o TPOPAUOTE UE GTOLYEIOUETPIKOVS VTOAOYIGHOVG, OC
dove TMG Umopov e va Ppode T cVoTOCT £VvOG piypatog pe Baon v
avTiOpOoT) TOV GLGTUTIKAOV TOL LE KATOLN 1] KATOLES AALEG OVGIEG.

Mopdocrypa 4.19

13,3 g piypotog yAwplovyov vaTpiov Kot YAmPLouy oL KaAOL ovTIdpovV
T pag pe dtaivpa AgGNO3. Av petd amd Tig avtidpdoelg £govv Katopu-
Ootel 28,7 g AgCl, va Bpebei n odhoTaom Tov apykol piypotoc.
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N'vwpilelg OTI...

O1 avBpwrTrol Tou xapagav 1o dpopo NG Xnueiag.
Artopa i
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«
I
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John DALTON (1766-1844)

1793

1801

1803

1805

1808

Adokahog MaBnuarikwy kal Puoikwy E-
moTnUwy oto Manchester
MeTewpoAoyikég MNpoPAéyelg, ‘Epeuva ota
agpla Kal Tn oxéon Toug e Bepuokpaaia
Kal Triean

Epunveia guptrepipopdg agpiwy PE TN
BonBeia Twy atduwy, WS Ta HIKPOTEPQ
owpaTidla NS UANg

MpwTn elcaywyr TG ATopIKNS Oewpiac.
Mivakag Atopikwyv Maduwv.

‘Exdoon BiAiou: «Eva véo auotnua Xnui-
kns ®iAooogiagy. MpdTaon Tou atopikou
povTédou Tou Dalton. Zekivnoe Tnv ypaer)
XNHIKWVY EVWOEWV WE oUBoAa.

O1 xnpikoi T0TTOI, TTAVTWG, OTTWG TOUG YVWPICOUE
OnfuEPa, TTPOEPYOVTAl aTTd To XNUIKO Berzelius.

Amadeo AVOGADRO (1776-1856)

1796 Nouikéc Z1Toudéc oTo Topivo

1809 Kabnyntig Puaoikng Pidocogiag

1811 Eioaywyn 1ng Mopiakrg Oewpiag: «A-
vagirnon piag pebédou, waoTe va dia-
TNOTWOEI N CUOKETION TWV OXETIKWV
HOpIaKWY padwyv oToIXEiwy Kal Tou
uAIkoU aTTé To OTToi0 ATTOTEAOUVTAIY.

1820 KaBnyntic MaBnuaTikwy kai Puoikig
oT1o Topivo.

H Mopiakr) @ewpia Tou Avogadro avayvwpi-

OTNKE Kal £YIVE ATTODEKTT) HETA TO BAVATO TOU.

H teAiki ammégaon miapbnke o€ £va peydAo

ZuvEdplo Xnpeiag To 1860 otnv Karlsruhe.

Ma TToAAG xpovia, uTirpxe auyyxuon 6oov agopd

TN Sidkpion PeTagl atduwy kai popiwv. H cagrg
d1dkpion peTagl autwy, d0Bnke 50 xpovia apyotepa
atro Tov pabntr tou Avogadro, Gannizzaro.



N'vwpideig oTl...

4 mol dla@opeTIKWY oToIxeiwv. ATrd Oe€Id TTpog T’ apioTepd:  1mol S, 1 mol
Hg, 1mol Cu kai 1mol He

H mrpoéAguon Tou 6pou «mole»

O 6pog «mol» ypnowomomdnke yo TpdTH Popa and tov euokoynukd Wilhelm Ostwald otig apyéc
oV 20°" awdbva. Me avtdv mepiéypage TNV mocdHTNTO Hiag ovoiog pe pala oe g aplduntikd ion pe
oxetkn poprakn g paloe. (Grundlinien der anorganischen chemie, .Leipzig: Engelmann,1900). I1po-
tiunoe Tov 6po avtd amd tov “gram-molecule” 1 ypappopdpio, o omoiog Tav og ypnon. O Adyog NrTov
ot ekeiv v emoyn o Ostwald awsbavdtav g dev vanpyav apketéc amodeiEelg yio v VIapén Tav
popiwv. I't” awtdv to mol frav n TocdTTA HI0G 0VGING 1| OO0 GLUTEPLPEPOTAVE GOV VO, TEPLElYE &-
vav optopévo apipd popiov. H oporoyio Tov tav cuvenng Le Tig oKEYELG TOV, pocov 1| AéEn “mole”
onuaiver peyddn palo (Aatwvikd moles) oe avtifeon pe ™ Aé€n “molecule” (molecula), Tov onpaivet
pupn pada.

O Ostwald apydtepa dAlace amoyn oe 6Tt a@opd TV VapPEN TOV HopimV. AVTO £YVE LETA TNV OTTO-
deién amd tov Einstein, éti n kivnon Brown tov kdkkov thg yOpng o€ éva Totpt vepd UTOPEL TOGOTL-
KG va, dgiyvel To PopuPapdiopd TV KOKK®OV VTOV oo T LLOPLO. TOV VEPOD.

To 6vopa kot 1 onpacio aVTNG TG PLGIKNG TOCOTNTOS £YVE ALTiot TOAADV cu{NTNoE®V UEYPLG OTOV,
a6 1o 1971, éywve To mol n éBdoun Pacikn povéada oto Aebvég Tvotnua Movadwv (S.1.) g euoikng

TOGOTNTOG KTOGOTNTO OVGLUCY.



Avoke@oraioon

1. Zyetun atopuer palo (A) M atopcd Papog (AB) Aéyetar o aplOpdg mov Seiyvel
nooeg QopEG eivar peyakvtepn 1 nalo tov atdpov Tov ototyegiov and to 1/12 g
ualog Tov atopov tov Gvbpaka -12. Tyetikn popraxh pala (M) 1 poplakd Bapog
(MB) ynukng oveiag Aéyetar o apBudg mov deiyvel TOGEG POPEG givar peyoldtepn
N néla tov popiov Tov oTOEIOL N TNG YNIKNS Evmong omd To 1/12 g pélog Tov

aTOLOL TOV GvOpaka -12.

2. O appog Avogadro (6,02:10%) exppalel Tov opOpd TV ATOR®Y OTOOVIHTOTE
ototyeiov mov mepiEyovton o€ PAla TOGmV Ypappapiov 060 etval to 4, N ekppalet
Tov aplipd TV popimv mov mepEyovial oe pdlo TOcwV ypappapiov 6co gival to

M, ¢ ovaiog.
3. To 1 mol sivan n Tocd™TAL pag ovsiog Tov Teptéyel Ny ovTOTNTEG.

4. Topeowvo pe v vdbeon Tov Avogadro, icot dykot aepiev 1 atpudy oTic idleg cuv-
Onkeg Beppoxpaciog Kot wieong mepiEyovv Tov 1010 apldud popimv Kot ovIleTpo-

Pwg.

5. Tpoppopoproxdc 6ykoc (Vi) Hiag agplog xnuikig ovsiog ovopdletat o dyKog mov
koraAopBaver to 1 mol g ovoiog avtig oe opiopéveg ovvbnkeg Tisong kat Hep-

HOKPOGTOLG.

6. H xatactatich e€icmon tov agpinv, mov divetar and ™ oyéon PV = nRT, cuvdéel
mv nigon (P), Tov dyxo (V), v amdrvtn Ogppoxpacio (7) kot tov apidud tov mol

(n) evog 1Bavikov agpiov.

7. Mio and Tic cLVNOEGTEPES LOVASES TEPIEKTIKOTNTOG EVOC SIADHOTOC £fval 1) popt-
axdmTo Kot Oyko 1 ovykévipwon 1| Molarity, n oroia gkepdalet Too mol dwuAvpé-
g ovoiag mov meptéyovtar o€ 1 L doddpotog. Otav o€ éva didivpo tpochétovpe
vepd, N TOGOHTNTO TNG SLHAVUEVTG OVGTaG TapapUEVEL oTadEPT], EVD TO TEMKSO SLdAv-

pot £XEL UKPOTEPT] GLYKEVTPMOGT OTd TO OPYIKO.

8. 01 cvviekeotéc oe pio ynuky séicoon kabopilovv Ty avaroyio mol twv avti-
dpOVT®V Kot TPoidovimv otny avtidpaon (otorgelopetpikoi cvvteleotéc). Ot otot-
yeopeTpkol vroloyiopol yivovtal pe fdon 1o avtidpdv mov d¢ Ppioketol og me-

piooela (meploplotikd avidpucTiplo).

Aggac Kherona

GYETIKY oTopkn pélo KotooToTiky e&icwon aepiov

GYETIKN Hoplakt pélo nmaykdopio otadepd aepiov

mol GLYKEVTPOON 1| HOPLOKOTNTO KT OYKO
apdpdg Avogadro Sukdpatog

vrdBeon Avogadro apaicmon dwddpatog

Tpaypopoptaxde dykoc avapelén SloAvpatov

rpéTumES SUVOTKeC (STP) GTOLYELOLETPIKOT VTOAOYIG|LOT

mepicoeln
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Epotmoeig - Aoknfoeig - llpofinata

Epotmioesic Emravainync

1. No ddoete Tovg opiopoic:
o)) oTopuKn povade ualag (amu)
B) oyetikn atopkn palo 1 atopkd Bapog
Y) OYeTIKN poplokn pnalo 1 poptoxd Papog.
2. Na dwrndoete v vnddeon tov Avogadro yu ta oépla kabdg Kot To
avTioTPOPO TNC.
3. o) Tiovopdleton apdpdc tov Avogadro;
B) Tt eivon o 1 mol;
v) TT6o0 Cuyilel To 1 mol popiov pag ynukng ovoiog;
d) IToco Cuyiler o 1 mol atépmv evog ototygiov;

4. Tueivor o ypappopoptakdg 6ykog (Vm) piag ynuikig oveiog; Ioteg eivat ot
Kavovikég cuvOnkeg yio ta aépia; [ow eivor n Ty tov Vi yuo ta aépa
oe STP;

5. Na ypayete v katactotikyy eéicoon Tov aepiov kot va eEnyfoete ta
cOpPora TV peyeBdY. Te TOlEG LOVASES PLETPOLVTAL TO LEYEDT 0LTE;

Aoknoeig - [lpopapota

Baoixés évvoieg: Zyetiny Arouixy Mala (Atouixo Bapog) -
2Zyetiky Mopiaxy Malea (Mopiaxo Bapog) - Mol - AptBuog
Avogadro - I'pauuouopiaxos oykog

6. «) Tuonpoiver 61t 10 A, (oyeTicy atopky pale) Tov VEPaAPYOPOL Eivar
200;
B) Ti onuaiver 611 10 M, (oyetikn poplokn pala) Tov @OoEoptkod acPe-
otiov givar 310;

7. H axpipiic oxetiky otopky pale tov poyvnoiov (Mg) eaiveton omd tov
nivaka 0Tt givonr 24,305. Na e&nynoete yoti  oyetikn atopuky pélo tov
payvnoiov givarn dekadtkdg aplipog.

8. No GUUTANPDOGETE TIG TOPUKAT®O TPOTAGELS:
1) Tolmoleivoun .ooooviinnnnnnnns LL0G OVGLOG TTOV TEPLEKEL ... .. .. COUO-
Ve
2) O apOudc tov Avogadro (N, = 6,02-10%%) exppdlet:
a) Tov apipd Tv atdéunv mov QuyiCovy tdéca ypapuudplo 6o givar 1
..................................... TOV otoryEiov
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o H oxetiki atopiki pada (A-
TOMIKO BApOog) TIG M0 TTOAAEG
@opég atnv EAAnVIKA BiIBAIO-
ypa®ia cupBoAiCeTal pe AB.
210 TTapPOV BIRAIo uloBeTeiTaI N
mpoTacn NG IUPAC kai
OUMBOAICeTal Ay

e H OxeTiKA poplokr pada
(Mopiaké Bdpog) Tig TTI0 TTOA-
Aég @opég atnv EAANVIKA BI-
BAloypagia cupBoAiCeTal pe
MB. X710 mapév BiBAio uioBe-
Teital n mpétaon tng IUPAC
Kal aupBoAiceTal M, .



B) tov apBud tov popiewv mov LuyiCovv téoa ypapuudpio 6co givar n
..................................... ™G YMUIKNG ovoiog

9. Na eénynoete ywri o ypappopoplakdc 6ykoc (Vim) 6& 0ptopéves cuvorKeg
Beproxpaciog Kot mieons Tov aepiov &gl otabepn Tyu.

10. H oyeruchi atopuxy péla (aropucd Bapoc) tov Cl mpocdiopictnie pe peyd-
An akpifela kot Bpébnke ion pe 35,453. Avtd opeiletor oto OtL:
o) 6ho Ta GATopa TOL YAwpiov dgv £xouv Tov 1610 aTtopkd apliuod
B) xatd Tov Tpocdlopiopd TOL aTopKoD Bapovg Aapupavetal v’ Oy Kot o
ap1BudS TV NAeKTpoviwv
Y) TO PLOIKO YADPLO Elvor piypo 160TOTWOV
) Y10 KATO10 SLOPOPETIKO AOYO OO TOVG TOPUTAVE®.
No doAé€ete T cwoT omdvTnon.

11. Na YOPOKTNPICETE e X TIG TAPAKATO TPOTAGELS AV Eival GOGTEG Kol pe A

ov etvon AavBacpévec.

1. n oyxetikn poprokn péla (Lopraxd Papog) TV yNUKOY OVGIHOV UETPLE-
TOL GE YPOULAPLOL

2. 10 1 mol omowcdnmote ynuikng oveiag oe STP cuvOfkeg katalaufd-
veroyko 22,4 L

3. 1o 1 mol popiwv c1dnpov Cuyiletl to 1610 pe to 1 mol atduwv c1dnpov

4. 0660 peyolvtepo givarl To M, pog ynpiknG £Voons, TG0 LeYoADTEPT
glvar ko 1 pao tov popiov g

12. No Bpeite T1¢ oyeTIKéG pOPLAKES PHALEC TOV TAPAKAT® GTOLXEI®V KoL YMpiL-
KOV EVOGEWMV:
a) Bry B)Fe v)O3; )Py €) SO,
o1) HNO, ) Ca(OH), M) Fe2(S04)3
Atvovtot ot Tipég Tov A

Br: 80, Fe: 56, O: 16, P: 31, S: 32, H: 1, N: 14, Ca: 40 160-56-48-124-64-47-74-400

13. H péa evog popiov CHy givon fon pe:
0) 6,02-10% g P)2,66-10%g y)16g &) 0,000032 g
No doAé€ete T cwOT omdvTnon.

14. Na OVTICTOLYIGETE TAL YPAULATO [LE TOVG aPLBLOVG

Moptakdg TOmog YyxeTIKN poplakn palo
1.0, a. 44
2.COy B. 28
3. Ny y. 48
4.03 9. 32
5. H,S €. 34

Aivovrtat ot Tipég tov 4,: O: 16, C: 12, N: 14, H: 1, S: 32
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15. Eva ototyeio €xer Ar = 31 kou M, = 124. To ctoyyeio avto givar:
o) dtatopikd B) HovooTopKS 1Y) TETPOTOMIKG 8) Timote omd avTd.
Noa dwohéEete T cwot amdvrnon.

16. oo Cuyicovv:
a) 10 mol popiokod o&vyovov B) 2 mol Swéediov tov AvOpaxa
v) 4 mol pocpopucod o&éog; 3209-88g-392¢g

17. M66a mol sivar Ta:
a) 560 g aldtov PB) 68 g vdpdbeiov v) 3 kg vépoydvou
20 mol — 2 mol — 1500 mol
18. 1600 6yKo katalapavov oe STP cuvBrjKec:
a) 3 mol appoviag (NH3) B) 0,001 mol dio&gidiov tov Bgiov. 67,2 L —0,0224 L

19. Na Swétete ) owoth andvinon o kadepio amd TIC TAPAKAT® TPOTH-
CEIG:
1. Ta 10 N4 popuo appoviag sivat:
a) 2 mol B) 0,1 mol y) 10 mol &) 100 mol
2. Ta 2,6 mol d10&e1diov tov dvbpaka TepEyoLv:
a) 0,26 N, pépuo B) 260 N, dropa cuvolikd amd OAa ta otoyyeio y) 26
Ny popia 8) 2,6 Na popia
3. Ta 112 L agpiov H,S og STP cuvOnkeg eivat:
a) 11,2 mol B) 0,5 mol y) 5 mol §) 112 mol

+ 20. Av o1 evdoeic pe poprakove tomovg C,H4 kon NHj éxovv avtictota oxe-
TiKéG popraxég naleg 28 ko 17, va PBpeite m oyxetikn poplokn paio g
évoong CoH7N, yopig vo ypnoLHOTONGETE TIC OXETIKEG ATOMKES HALES e

TOV oTot(ElOV.

% 21. Hooca Mitpa v8poydvov, petpnuéva o TPOTLIES GUVOTKES, TEPLEYOVY TOV
310 apOud popimv pe avtdv IO TEPLEYETUL 68 8 g 0ELYOVOV; S6L

* 22. 100 g agpiov X kotalapPavovy 6yko 44,8 L oe STP cuvnkeg. [Toon eivon
1 oxXeTIKN Hoproxi pala tov X; =0
23. H mokvétnta tov okvydvov oe STP cuvlnkeg eivon:
a) 2,24 g/L B)32¢g/L y)1,43¢g/L
No droréEete ™ cmOTH omdvIno.

24. A¢po A e mokvomta 3,04 g/l oe mpdTumeg ouvOrkec. No Ppeite -
oYETIKY poprokt pala tov A.

% 25. Aépro pe poprokd tomo XHs éxst mokvomo 3,48 g/l oe STP cuvOrKec. 75

Na Bpeite ) oyetikn atopukn pafa Tov X, av 1 oXeTkn atopkn pala tov
vdpoyodvov eivon 1.
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*%26. IMéoa Aitpa S0Eeidiov Tov GvBpoKke PETpNpéve 6e TPOTLTES GVVOTKEC
mepEyovv TOca dropa o&uydvov, dca mepiEyovtal o€ 3,2 g dto&eldiov Tov

, 1,12 L
Ogiov;

27 . Na SiahéEete TIC 60OTEG OMAVTAGELS:
1. Ze 90 g vepov mepiéyovrat:
a) 18 g vépoydvov B) 10 g vépoydvou y) 60 g o&vydvou
2. 42 g aldtov TEepLEyovTaL OE:
a) 51 g NH; B) 48 g NH;3 v) 126 g NH3
3. X2e560 mL CO; mov petpndnkav oe STP mepiéyovrar:
a) 8 g o&uyovov B) 0,4 g o&vydvov ) 0,8 g o&uydvov
4. Xe 68 g vopdbeiov mepiEyovat:
o) 4Np dropa H B) AN dropa S ) 6,8N, dropo H

28. No xopaxtnpioete e X T1g TOPAKATO TPOTAGELS av eival coTES Kol pe A
av etvon AavOacpévec.
1. ta 20 L H; mepiéyovv duthdcio opBpd popiov amod ta 20 L He otig i-
dtec ouvOnkeg Beprokpaciog kat mieong
2. oto 1 mol NH; mepiéyovtal cuvolikd amd oda to. ototyeio 4N, dTopa

w

ota 4 mol H,SO, mepiéyovton 16 dropa o&uyodvov
4. ota 4 mol CO; nepiéyeton dimhdoiog apiBudg popiov and 6,11 ota, 2
mol SO,

29. I6oo Cuyite;
a) 1 dropo He B) 1 dropo poAvfdov.
) ol B) TOHO | B 4/Na g, 207/Na g
30. ITow givon  pala evog popiov;
a) o&uyévou B) vdpoyrmpiov. 32/Na 0, 36,5/Na g
31. Na Seifete 6T 0 Adyoc Tov apBpod Twv Mol o YMUKGV ovolhY givar
{o0g e To AdY0 TOL aplBoy TV HopimV TOVG.

* 32. Aiveran toopoproko piypo 6vo agpiov A kot B. Av 1 pala tov A oto piy-
pa gtvon ta Tpia Té€Topto g pdlog Tov B ko n oxetikn poplaxn palo tov

A givon 21, va vToloyicete T oyeTiKn poplokn pala tov B. 28
* 33. Aépro piypo amoteheiton amd 4 mol NH; xar 2 mol Ny. ITéco (uyilet o
piyua; IIécov 6yko katahapfavet to piypo oe STP cuvOnkeg; 1249, 1344 L
* 34. A¢po piypo amoteheitoan omd 3 mol H,S kon 1,2 mol NHs. Iéca dropa T —
Kot TG YPOUUAPLE VIPOYOVOL TEPIEXEL TO MY, 9:6 gA :
**35. Z¢ 6,8 g piypatoc appoviag ko v8pddeov meptéyoviar 0,8Na Gropa v-
dpoyovov. TToco ypappudpilo appoviog Teptéyetl To piypo; 3449

36. Miyua mepiéyet ica mol 8vo oepiov A kar B pe oyetiicéc poprokés paleg
M xou Mp avtiotoiywc. Na vroloyicete:
a) 10 Adyo tov paldv tov dVo ogpinv oto piyuo
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B) to Aoyo TV dykwv TV 600 aepinv 6To piyua.

* 37. No copmhinphoeTe ToV ETOUEVO TIVAKOL:

COZ o 44,
ws e

NH3 ’Y

Karaoctatiky Eéicwon
38. No vroroyioete TV T g Taykécuag otadepdc tov agpinv (R).

39. I 8v0 aépia A kar B mov Ppiokovron otig ideg cuvbnkeg Oeppokpaciog
Kot wieong va deigete OTL 0 AOYOG TV OYK®V TOVg £ival i60¢ e T0 AdYo
v Mol tovg, dnhadr o1t oydet:

Ve Ng
40. Aépro X og doyeio oykov V kot og andAvtn Oeppokpacio T ackel micon P.

I) Méow &vdg eppdrov tetpamiacidlovpe Ty mieon Tov agpiov og otade-
pn Beppoxpacio. O dykog Ba eivat:

a)V

B) 4V

) 2V

8) 0,25V
) Aumhaciélovpe v andrvt Beppokpacio Tov agpiov vad ctabepn mi-
gon. O oykog Oa givat:

a) 0,5V

PV

) 2V

8) 10V
No dwdéEete ™) oot amdvinon o€ ke mepintmon.

41. H upy e naykoopag otadepdg tov acpiov (R) sfaprarat:
a) and ) Ogppokpacio tov aepimv
B) and tov dyko kot T Ogppokpacio tov aepimv
y) amd TV Tieomn Kot Tov GyKo TOV aepiev
8) oo ) evomn kabe agpiov
€) dev e€aptdrat and Kavéva amd ToVG TUPATAVED TOPAYOVTES
No dworé€ete ) cmOTH omavInom.

* 42. No YOPOUKTNPICETE [LE T TIG TUPOUKAT® TPOTAGELS AV £ival GMOTES Kol pe A
av givatl AovOoopéveg.

162



43.

* 44,

45.

46.

47.

* 48.

*+x50.

* 51.

* 52.

1. m mpooHnkn mocodTTOC dro&ediov Tov dvBpaka oe doyeio oTabepov
OyKov mov TepE)eL povoeidto tov GvOpaxa oe otabepn Oeppokpocia,
ALEAVEL TNV THEST TTOL ALCKEITAL GTA TOLYDUATA TOL dOYEiOV

2. av av&noovpe Tov dyKo gvog doyeiov mov mepiEyel TocdtnTa 0EVYHVoL
dwmnpmdvtag TV mieon otabepn, n Oeprokpacio Tov aepiov TapapEveL
otabepn

No. S1KOIOAOYNGETE TIG AMAVTINGELS GOG.

Aépro droyetedeton oe €va pmoAdve dykov 5 L kot wpokaAel avénon g
nalag Tov pmaioviov kotd 16 g otovg 32 °C kat og wieon 1 atm. No Bpei-
TE T OYETIKN Hoplokn palo Tov aepiov.

Aépro X og doyeio dykov V kat og Beppokpacio 27 °C aokei migon 3 atm.
To aépro Beppaivetan otovg 127 °C, evd o d6ykog tov doyegiov dratnpeitot
otobepdg. [1oom micon aokei o aépto X otovg 127 °C;

e doyeio dykov 5,6 L kau Oeppokpaciog 57 °C eicdyovior 64g o&uyovou
(03). No voAoyicete v wieon mov ackei To 0&uyovo 610 d0yEio.

Aoygio oykov 56 L kot Oeppokpoaciog 77 °C mepiéyet opiopévn mocdTnTa
aepiov X tov omoiov 1 oyetikn poplakr] pala eivar 40. Av to X aokel mie-
omn 2 atm, vo vwoAoyicete T palo Tov 6To doyElo.

e doyelo dykov 2,8 L kot Beppokpaciog 273 °C ewsdyovton 0,5N4 popa
dro&ediov tov dvBpaxa. ITdon mieon aokel 10 aéplo oto doyeio;

Aoyeio A éyel dumhdoio Oyko omd doyeio B. Xto A gisdyovrar 0,2 mol O,
kot oto B 0,4 mol N,. Na vroloyicete 0 A0yo TmwV TECEOV TOV AePi®V
670 000 doyein, av avtd Ppickovtal oTny 1010 Oeppokpacia.

. 34 g tov agpiov XHj katarapupavoovv oyko 22,4 L cg Oegppokpacio 546 K

kot wigon 4 atm. Aiveton 4, y=1

a) ITéoa mol eivor ta 34 g tov aepiov;

B) TToon givan 1 oyeTikn poprakn uala tov agpiov;

v) I6on eivan i oyetikn atopkn pala tov ototysiov X;

No vroAoyicete v mokvotnTa ¢ appwviag (NHs):
o) og STP ovvOnkeg
B) o€ migon 2 atm o Ogppoxpacio 819 °C

No voloyicete 1N oyetikn poplokn palo tov agpiov A, av 1 TUKVOTNTA
tov eivar 2 g/L o€ wigon 2 atm kot Ogppokpacio 546 K.

Y doyeio oykov 56 L kot Oeppokpacio 546 K ewedyovrar 11 g CO,, 34 g
H,S kot 56 g N, [16om mieon aokei o piypo tov pudv 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
B) 0,38 g/L

45

2,6 atm



* 53. Ze doygio Oeppoxpasiog 57 °C eidyovron 288 g piyparog 0fvydvov Ko
aldTov, 10 omoio mePEyeL Ta 00 oépla o€ avaroyio mol 1:4 avtictoiywg.
Av 10 piypa avtd aokel wieon 20 atm, va Bpeite:
a) woco mol and ke aépro mepiéyel To uiypa
B) tov dyKo tov doyeiov

2vyrévipwaon o1oibuarog

54. No svpminpdoete Ti¢ TopaKdT® TPOTAcEL:
a) H ovykévipwon evog draddpotog deiyvel Tov aplOpd TV ....c.ene......
™G SAVUEVNG OVGTOG TTOV TTEPIEXOVTOL OE wnvvvvvnrnnnnen. StohdpaTog
B) AGADUO 2 M ONUOEVEL ceuveveniie i iees eenee e ee e
v) Me v mpocbikn N apoipeon vepod omd SIAAVHUO, 1 wevverrnenennn.n.
...................................................... TopapEVEL oTadep.

55. Z¢ 400 mL droddparog v3poEetdiov Tov koiov mepiéyovrar 0,2 mol KOH.
No vroloyicete T poplakdTTa KOt OYKOV (CUYKEVTP®OT]) TOV SOAVUO-
10G.

* 56. ¢ nooo ypappdpia Srddparoc vitpkod okéog, mokvétntag 1,02 g/mL kot
poprakdmrag Kot' dykov 0,2 M, mepiéyovion 6,3 g tov 0&€og;

* 57. 3¢ 400 g vepob Swahvovtar 20 g v3po&eidion tov vatpiov (NaOH), ondte
npokdmtel SrdAvpa pe mokvotnto 1,04 g/mL. No vroloyicete n cvyké-
VIPMG TOL SIHADLOTOG.

* 58. Na vrodoyioete ) popraxdtnro kat’6ykov (cvyKévipoon) evog Stakdpa-
10¢ Vpo&eldiov Tov vatpiov, mepiektikotnTog 2% Kat’ dykov (W/V).

* 59. No vrohoyioete v % koté Papoc (W/W) meprektikdtnro StoAdpatog Heu-
KoV 0&éog (H2S0,), Tov omoiov 1 cuykévipoaon givar 2 M kot 1 TokvoTTd
Tov givon 1,1 g/mL.

60. ¢ 200 mL Baracovod vepolh mepiéyovion 5,85 g kabapolh yhmpiodyov
vatpiov (NaCl). No Bpeite ™ ovykévipworn tov Oahoocoivod vepolh oe
NaCl.

61. Na swétete ) owoth andvinon Yo kabepio omd TIC TOPAKAT® TPOTA-

GE1G, OIKALOAOYDVTAG TIC ATTOVTOELS GOG:

1. g sidhopo vdpo&ediov tov vatpiov (NaOH) cuykévipmong 2 M mpo-
o0é¢tovpe 400 mL H,O. H ovykévipmon tov teAkod dtodvpatog Oa
givar. o) 2M B)4M v)05M

2. Am6 sddopo yAoprovyov vatpiov (NaCl) cvykévipwong 1,5 M agot-

poovpe pe e&aton 500 mL H,O. H ovykévipoon tov teAkol dtaAd-
potog Oa givon: o) 3M B)15M v) 0,15 M
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a) 2 mol — 8 mol
B) 13,53 L

05M

5109

1,24 M

0,5M

17,8% w/w

0,5M



* 62.

* 63.

« 64.

*%*65.

* 66.

* 67.

* 68.

e 500 mL odwAdpatog Beukod o&éog, mepiektikdnTog 8% KT dyKOV
(w/v) mpoaotifevtor 100 mL vepov. Na Bpeite:

a) v % W/V teprektikdno

B) tn poprokotnta ko’ dykov (GVYKEVIPMOT) TOL TEAIKOD SLOADUATOC.

Ogpuaivoope 40 mL drodvpatoc vitpikod vatpiov cuykévipoong 0,4 M,
®omov va e&otpetodvv 8 mL H,0. Iowa Ba givar | cuykévipwon Tov TeAl-
KOV S10ADUOTOG;

Avaperyvoovtan 200 mL dwedduatog vdpo&ediov tov vatpiov (NaOH)
neplektikdmrog 10% koat’oykov (W/V) pe 300 mL dGidov Sroddpotog v-
dpoeidiov tov varpiov mepektikoTnTag 2% Kot dykov (W/V). Na Bpeite
Y10 TO SIIAVULO TOL TPOEKVYE:

a) Tnv % W/V tepiektikdnTo

B) ™ ocvyrévipwon (LopraxdtnTo Kat’ oyKov).

e 540 g dradvpotog Benkot o&éog, nepiektikdtntog 9,8 % WiV kot Tokvo-
mrog 1,08 g/mL, npootiBevtan 4,5 L dAhov dwoddpatog Oeucod o&éog ov-
vkévipwong 2 M. Na Bpeite Tn 6uyKEVIP®GOT TOL TEAKOD SLOAVUOTOC.

[oca Altpa Stadvpatog vépoyrmpiov 0,1 M mpénet va avapuybodv pe 3 L
draAvpotog vopoyrlopiov 0,3 M yia va, TpokdYeL ddAvHA VIPOYAWDPIOL
0,15 M;

e moto avohoyio Oykwv Tpénetl va ovaptyfodv 600 dradvpata vopoyAwpi-
oV, 70 £éva ovykévipwong 2 M kat 1o GAho mepiektikdtrog 3,65% wiv, yo
va TPOoKLYEL dtdAvpa cuykévipwong 1,4 M,

[Moca mL vepol mpémet va e&atucBodv amd 800 mL dwodvpatoc vdpotet-
diov Tov koliov, mepiektikotnrag 10% wiw ko tokvotntag 1,05 g/mL,
Yo va TPoKOWYEL SLAVIO e GLYKEVTPWOT 2 M;

2rorycouetpixoi Yrnoloyiouoi

69.

*70.

% 71.

IT6ca mol avBpoaxikod acPectiov Tpénel va ovtidpdoovy pe didivpo, Beu-
KoV 0&€og, Yo va ekAvBovv 4,48 L agpiov petpnuéva oe STP cuvbnkec;
[Téca ypappdpia Betcod acPeotiov oynuotifovior cuyypdvag;

Zntettan o dyKog g appoviag Tov tapdyetal o Beppokpacio 57 °C ko
nigon 1,5 atm, 6tav avtidpdoovv 0,1 mol yAwprovyov appwviov pe mepic-
oel0 SLAVOTOG VOPOEELSIOL TOL VATPIOV.

IT6oa Aitpa vopdBelov (ueTpnuéva oe STP) Ba oynupotioTovy, ov avTdpa-
ocovv ue mepiooen dtaAdpatog vopoyrmpiov, 20 g opuKTOL MOV TEPLEXEL
88% katd Papog (W/w) Bgrovyo oidnpo (II); Ta vrdlowma cvoTATIKG TOV
0PLKTOV JEV AVTIOPOLV UE TO VIPOYADPILO.
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a) 6,67 % w/v
B) 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.

**T78.

[Toca ypappdplo akdBaptov yevdapyvpov, mepiektikotntog 85% ot ka-
B0pd yevdapyvpo TPEMEL v avTIOpAcoLV e mepiooetlo S1aADUATOG VOPO-
YAopiov, yia va mapoyfovv 984 cm® v3poyévov, petpnuéva oe Beppokpa-
oia 27°C ka1 wieon 3 atm;

[Toéca Aitpa dreAdpatog vopoyrmpiov 2 M avtidpodv nAnpws pe 21,2 g
avOpokikov vorpiov;

To yaotpikd vypd 0c0evodc mov whoyel omd EAKOG TOV dWIEKASAKTVAOD
&xel ovykévipwor vdpoyrwpiov 0,05 M. Av vrotebei 6T1 péoa 6to oToud-
yt ewoépyovtor 3 L yaostpikod vypol v nuépa, moca ypappdpa vopoet-
diov Tov apyMov amotTOVVTOL NUEPNCIMG Yol TNV €E0VOETEPWOT TOV 0&EE-
og;

[Toca ypappdpio vdpoyAwpiov Ba mwapaybodv, av emdpdocovv 44,8 L v-
dpoyovou (puetpnuévo. oe STP cuvOnfkeg) og 150 g yAwpiov, otig KartdAAn-
Aeg cLVONKeEG;

Katd v xavon tov Ogiov oynpotiCetor d1o&eido tov Beiov. TTéca mol
dro&ediov Tov Oeiov Bo mapaybodv, av Tpoomabncovue vo kdyoovue 3,2
Kg 0giov pe 1,12 m? o&vydvov petpnuéva oe STP cuvenkec;

2,4 g poyvnoiov ovtidpovv TApog pe apald diaivpa Oeukod o&éog. To
aéplo mov Tapdyetol avtdpd pe Ppdpo, ondte oynpatifeTor véo aépto,
mov drPifalerarl oe mepiooeln dSoAVHATOG VITPIKOL 0pydpov. Na vrolo-
vicete T pado Tov WHHATOG TOL TAPAYETOL.

10 g avBpaxikod dratoc evog petdAlov M pe apBud oeidmong 2+, avti-
Spovv mAMNpmg e dtdAvpa vdpoyrlmpiov. ['a v TARPN e€ovdeTépon Tov
aepiov mov mapdyeral amatteital didAvpa mov weptéyetl 11,2 g vdpotediov
Tov kaAiov. Na Bpeite tn oyetikn atopkn pala tov M.

ATavTIGEIS OTIS ACKIGELS TOLLATANG ETILOYNG KO CWOETOV
AaBovg
10. v 27. (1-B), (2-), (3-y), (4-0)
11. S ctvar 3,4 28. = siva 2,4
Aegtvor: 1, 2 Asgtvor: 1, 3
13. B 40. ns my
14. (1-5), (2-0), (3-B), (4-y), (5-¢) 41. ¢
15. v 42. 3 eivoun1l
19. (1), (2-8), (3-7) A givon 2
23. y 61. (1), (2-0)
62.

166

9,18 g

02L

399

146 g

50 mol

3769

40
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Ol ZTOXOlI

TENOG TNG BIBAKTIKAG QUTAG VOTNTAG Ba TTPETTEl VA UTTOPEIG:

Na avagépelg T gival padievépyela.

Na diakpivelg Ta €idn akTivoBoAiag a, B, y.

Na ava@épeig T gival xpdvog uTTodITTAACIAcHOU Kal TTOIEG €ival O HOVADEG
padievépyelag Kal 56ang akTivoBoAiag.

Na ava@Eépeig TIg ETITITWOEIG TNG PAdIEVEPYEIAG OTOV AvOPWTTO.

Na S1akpivelg TIG KUPIOTEPEG TTNYES PADBIEVEPYEIAG (PUOIKEG KOl TEXVIKEG).

Na Topabéteig TTapadeiyyoTa eQapPoywy Twv padioicoTOTTIWY TI.X. IATPIKA,
TEXVOAOYia.




To ypovixo pag peydhng xoto-
otpopns. Xipooipx 6 Avyobvotov
1945, woo 8.15, pic atopxn Bop-
Bo ovgaviov, Tov £ptée N TOASpL
aspomopix Twv HITA pe 7 6vo
“the little boy” (To wayoQ¢
o%0QTIlEl TNV HATAOTOOPH
vexol Eemépaooy TOLG
‘Opwg, o apbpog Twv
ovveyilet v’ awgiveton e€u
ETUMTOOEWY TG  QUOLEY
Amo 10te, Aéve, O PLTOWLC
OO Y0QTHOL GTN V.

H opyn ©6pdkong g otop
BopPug sivar v Owomoaon evo
otafobg TvEYve 1 omoix 08
%8Tw ATO ®ATIAMAES GLVONHES O
po aAvoide TLENVIX®Y aVTIOQE-
oewv pe exgnuTinés SloThoels,
AOYyw ™G peydAng TaydTHTHG iz
TOL TEQUOTIOL TIOGOD evégyrtocg
mov ehevbepmveTat.

Z11] QWTOYEUPIX HRXTW 1 ng%aipux’

AMysg Poopddeg pete ™V HoTO-
O0TEOYPY. 2T UEoid QPWTOYQOLPIo
BopPo avehoyn avtig TOL Qicpf)‘;te
ot Xwooipa. ITavew, To sprokte
POVITEQL TG TTLENVIXNG EXENENG

«Xtv TOM| oyebov xaveig Sev
mnee eidnon ™V exenén g
BopPuc. Davnxe pie Telmoro
Aepdy, xor dev vmNEye YEOVOgG
obte xou va oootiostg. Mio me-

o Boedda  eBupavioe  nabe

uoEey Cong xmt 0,7t amopstve
Vol ATTOTEPOOMREVO 1] HAPEVO
mo pic OeuotnTe mov moa-
DppmveL %ot EexolAdet to Sép-
. 'Evat podgo pavitdor, omoi-
0 ot yryevtio, poll pe Adp-
betg pwtidg, aveBaiver TEOG TOV
ovEavo. Kdtw amd avto xeito-
v YtMadeg vexgol xot avatQl-
XIOTIHS  TTANywpevol. Ao T
oaTEQUVTH  EQsime  LYOVovTHL
yAwooeg pwtidg. Movo dcot Bi-
OXOVTOY OF WUEYOAY] KTOGTHOY
oTO TNV TOAY] AHOLGAY TNV EXOY-
Efint

(xmoomegpe w6 Ty pXQTLOlC
HoLTTOIOV 7TV ECHTE TRV TOXYWOle
¢ Xtpootuog).
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Ewsayoyn

Sy «avyi» tov 20°” aidve To dropo ebsmpeito og n adidoractn Lova-
da ¢ VAng. H éa o1t éva ynuikd otoyeio pmopovoe va petatpoanel oe
dALo -va petaotoiyeiwbel - Bewpeito pio GLVEXELD TG HEGOLMVIKNG OVL-
TOTOG TOV AAYNUIGTAOV VO LETATPEYOLV GE YPVCO T KOYEVI]» UETOAALL.
H ¥¢a opmg avt enpdkerto suvropa va aArdéet. H avakdioyn tov n-
Aektpoviov €0eie 6Tl TO dTopo elvar cVVOETO Kol OOTEAEITOL OO LuL-
Kpotepa copatiow. To mupnvikd mpdtumo £dmoe pio AemTopepéotepn
€IKOVa NG atopkng dopnc. H avaxdioym g Quotkig podlevépyelog
£0€1E€ OTL TOLAAYLOTOV UEPIKE ATOUA-GTOLXELDL UTOPOVV V' aAAAEOVY Q-
06punra. ‘Etot, évag véog kAdoog g ynuetag, n [Mupnvikn Xnueia, avot-
&e.

H mopnvikn ynpeia aoyoreitor pe petaforéc ov omoieg yivovrot
oToV TUpNVe ToL 0Topov. Ta cvvnbopéva ynukd eawopeva (ot avti-
dphoelc) eivol amoTELECUO TOV HETABOADY TOV YIVOVTOL GTIG NAEKTPOVL-
k&G oTIfadec kot cuvHBwg otV TeEAELTOLN. AVTEC Ol YNUIKES MeTABOAES
elvan gvaiocOnteg otig e€mtepikég cuvOnkeg, Ommg .. Bepprokpacio Kot
mieon. Avtifeta, To TUPNVIKA oVOUEVO dEV EMNPEALOVTOL OO OTEC.

2V mopnVvIK” yNpela ol petaotorycimoeig lval £va LUGIOAOYIKO
veyovog. Tétoteg petaforég Aéyovion mopnvikés avtiopdoels. TOpw 610
1903 o Rutherford vrootmpi&e Bempnrikd 0Tl 01 UETAGTOYEIDOELS Yivo-
vtor ovBopunTa ot o Kot pdvo oto padievepyd otoryeio. Opwg, me-
pi 1o 1919 o 1d10¢ TETLYE TV TPOTN TEY VTN pEeTaoTOLYEIWEN <PouPapdi-
Covtag» dropo aldtov ue copatidln dAga (dnAadn Tupnvec Tov 6TOl-
xelov A0v). ‘Etot mpoékvuyoav dtopa o&uyovou HE TOVTOYPOVI| TOPOY®-
N Tpwtovimv. 'Extote 1 HEAETN TOV TUPNVIKOV AVIOPAGEDV EYIVE EVOG
Kuplopyog topéag g Epevvac. H mupnvikn texvoroyia, n omoia varpée
TO OMOTEAEGHO TNG EPEVLVOG OVTNG, LAMOTA, YIYOvVIOONKE LE OTPOCLE-
pNTEG emmTooelg oty avipomvn {on. MdaMoto avt odnynoe kot
oV 1oYvoVoa Koguoloyiky  Gmoyn v v apyn (Bempia g peyding
éxpnéne, Big bang), ™ (on kot Tov tpomo «BovaTov» Tov GOUTOVTOC.
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O1 Rutherford (Travw) Kai
Soddy (kdTw) dnuoacicucav To
1902 pia o116 TIG TIPWTEG £P-
YQGOieg TTOU ava@EPovTal 0N
padlevepyela.

«...Rutherford, auti €ival pia
METAOTOIXEIWON» AVAPUWVNOE
0 Soddy katd Tn HEAETN TNG
METATPOTTAG TOU padiou o€
PadOVIO Kol cwaTidla a. «IMa
TO Ovopa Tou BeoU pn Tn Agg
peTOOTOIXEIWON Ba Pag KO-
WOV TO KEQAAI gav aAxnui-
OTEG», AVTIQWVNOE O
Rutherford.

(Scientific American,
Auyouarog 1966)



5.1 Padievepyog ovdonaon -Xpovog vTooTAaoLa-
OOV - LUVETELEG PUOLEVEPYELOS YL0. TOV GVOp@TTO-
IInyég padrevépyerag

Baowkég £vvoreg

"Hon €yovv avaeepbel o1 facikoi cupfoiiopol kot £vvoleg YOpw amd
doun tov atdéuov kat tov mupnva (keedratol). ‘Etot, otov cvpfoiiond
2 X Eépet kaveic 0tL T0 A4 givan o ualikéc apifués (GOPOIGHO TPOTOViKY
Kot vetpoviov) kau Z o atouikog apifusc. O televtaiog ekepalel Tov
apBpd TOV TPOTOVIOV TOL TLPNVA, TOL Elval {Gog pEe TOoV aplBpd TV
niektpoviov yu £va 0voETePo dropo. MdaAlota, 600 1 TePocOTEPQ (ITO-
po pe oo apiud tpwtoviov aAld dto@opetikd palitkd aptOpd kalov-
VIO I6OTOTA TOV 1310V YNUIKOV GTOLYEIOV.

Ta 1o6toma umopet va givar atabepa N aotaldn. Evo otabepd 166-
tomo dev mabaivel padievepyd ddoraon. Avtibeta, éva actabéc 16dtomo
dwomdror padievepyd Kot petanintel oe €vo otafepd 164T0MO, GLVNHOWG
dAhov otoygeiov. Ta meprocoTepa oTotyeia pe Z < 83 £yovv TOLAQYIGTOV
éva otabepd 166tomo. O pésog Opog 100TOTMY oL €xel KAOe GToyEio
etvar tpia. O 6pog 16OTOTO YPNGYOTOIEITOL, OTAV AVOPEPETUL KAVELS GE
dVo N TepLocdTEPOLS TVPNVES. Otav avapépetal 6e Evav Tupiva pe 60-
opéva A ko Z, gtvon TpotipdtePos 0 dpog vovkiioio. 'Etot, pmopel va met
Kkavelc 6t o 0 kot O eivan 166T0om0. TOV 0EVYGVOL, EVD To 2O givon
éva, voukAido (tov o&vuydvov).

H otafepotnta 1 6yt evog muprva - voukAdiov givor amotéhespa
3o avtiBétmv duvipemv: Tov anmotik®v dvvduewmv Coulomb peta&d
TOV TPOTOVIOV, KOl TOV TOPHVIKDOV EAKTIKOV ODVGUE®Y, Ol OTOlEg elvar
woYVPOTATEG, AL Exouv ehdytotn euPéreta. Oco Aowmdv peyoAdveL 1
T tov Z, 1600 ot dvvdpelc Coulomb apyilovv va vepioyvoLY TV
EAKTIKAOV Kot 0 Tup1vag yiveton aotaféotepoc.

Hapdderypa 5.1

ota Bo émpene Vo sivar 1 axpiPrc oxetien atopkn palo, 4r, oL 160T6- JLec e ol s
p 1 OKPIPNG GYETIKT] ATOMKT] LOGAL, A, auTtoU Tou Hg TeAIKd gival

OV TOL VOPAPYVPOL 228 Hg; Alveton 6Tt yia 10 veTpovIo Kot Tp@Tdvio 199,9683 ;
&xovv paleg 1,008665 kot 1,007825 avtictorya.

AYXZH

To dedopévo wdtomo tov HY £xet 80 mpmtovia ko BEPara 200-80 =120

vetpovia. Me Bdon to yeyovag 0Tt Ta NAEKTPOVIL OE GUVEIGPEPOLY GTN

nala tov atdpov, To avapevopevo Ar Ba tovtot e To dOpoicua TV

Lal®V TV VOUKAEOVIWV.

Apa 4, =80-1,007825 + 120-1,008665 = 201,66580
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Eg@appoyi

To v3poydvo amoteleiton omd dHo kvpia wwéToma. To jHxarto 2H e
oxetikn agBovia 99,985% kot 0,015% avrictoyya. Me Bdon to dedopévo
aVTO VoL VTTOAOYIOTEL TO AT TOV VOpPOYOVOL; H amdvtnon va dobsi pe 4
OEKAOIKA Yynoia Kot vo cuYKPLOel pe eketvn TV TIvaK®V.

H paodrevépyera

H guown padievépyela avakailvednke toyoio to 1895 and tov Henry
Becquerel. Avtdg, peketdvtag eawvopeva gpbopiopod, mapatHpnee OTl
éva. 0puKTO TOV Ovpaviov (ueTdAhov ywpic Wiaitepn alio v emoyn &-

Ketvn) exmépmel pio aktvoforio 1 omoia S10mEPVA TO TEPIKAAVLLOL HLOG

QPOTOYPOPIKNG TAGKOG. TN cvvExeln To BEua pedetnOnke and to Cevyog

Curie, 1o omoio pdMota £6moe kat to dvopa 6to eavouevo. Ot GyeTikég

€PEVVEG TOVG KaTEANEaY otV avakdAvyn dVo akdun, TEpa amd To ovpa-

V10, padievepydv otoryeiwv. Ta ototyeio avtd gival To pdolo Kot TOADVL-

o. e v mpooopd tovg avty TYWNRONKav Ko ot Tpelg pe PpaPeio

Nobel to 1903.

»  Padievépyeia ovoudletar n oxtivofolio. 1 omoio. EKTEUTETAL KOTG. TN
pooievepyo omoovvheon (didomaon) actabov mopivov (vovkiidiwv)
npog otabepotepovg mopnves. H oiaomaon avty axolovBeitar ano ex-
rourny; owuotidiov ko (Oy1 waVTa) NAekTpouayvnTIKNG axtivofoliog.
To owpatiolo koi n okTIVOfoLio, GOVIGTODY T PpadIEVEPYEILC.

e pio tétola dadikacion 0 aotabns untpikoc mupnvog omocvvtifeton -

dwomdtol - 610 BvyoTpikd TUPNVA, O OMOI0G LE TN GEPA TOV Elval gite

o100epog eite padievepyos.

IXHMA 5.1 Padievepyog dIGoTTacn We EKTTOUTIN:
a. TTUpVwV nAiou (cwuaridia a) B. nAekTpoviwyv (cwparidia B)
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Becquerel (1852-1908): ava-
KAAUWe Tn padievépyeia TO
1896. Na TNV epyaaia Tou
auTh TIUABNKE pe BpaBeio
NoutreA 10 1903.

H Marie Curie (1867-1934):
TIMAONKE pe dUo BpaBeia No-
p1TEA Xnueiag, To 1903 Kai
1911, yia TV TTPOCPOPA TNG
oTn d1Epelivnon TOU QaIVOuE-
vou TnG padievépyelag. MéBave
amd Kakonen avaiyia, moa-
vov atd TNV TTOAUETH TNG €K-
Bean oTIG aKTIVOBOAIEG.

=

To Ceuyog Mép kai Mapi Ki-
oupi e TNV k6PN Toug Ipév, n
oTToia €TTiONG TIUARBONKE PE
Bpapeio NouTteA 1o 1953 yia
TNV avakaAuyn véwv padie-
VEPYWV oTolxeiwv. Tpia Bpa-
Beia NoptreA Xnpeiag, pia
povada pétpnong (Curie) kai
£va TEXVNTO OTOoIXEIO (KIOUPIO),
TTOU QE€POUV TO GVOoud TOUG,
TV N OUYKOMIBK) TNG OIKOYE-
velag Kioupi wg empBpdfeuon
NG TTPOCPOPAG TNG OTN MEAE-
TN TNG PadIEVEPYEIQG.



Ot mpidteg pehéteg tov Rutherford to 1899 oto Iavemotiuo MacGil
Tov Movtpead otov Kavadd, £deiéav 0tL 1 padievépyetla 1 onolol eKmé-
UTETOL OO TO OVPAVIO 1 TO BOp1o draympileTal o€ TPELS SLOUPOPETIKOVG
tOmovg axtivov . Otav N aktvoPoiia ot mepAcel HEGO amd 1o LPO M-
AekTpoUayVNTIKO EST0, 01 dVO TPDTOL TUTOL OKTIVOV OTOKAIVOVY  OvTi-
Oeta 0 évog amd tov Ao (AOY® TOL avTIBETOL POPTIOV TOVG), EVA O TPi-
T0G dev amokiivel KabBoAov, emeldn dev Exel poptio (PAéme oynqua 5.2).

O Rutherford tig ovépace axtives a, f kot p, ovtictorya. Ot a-
KTiveg Ao amodeiytnke OTL elval copotdtakng evong. Kébe copatiowo
&xel palo teTpamAdoio amd £KEV TOL ATOLOVL TOL LOPOYOGVOL Kot POP-
tio durAdcolo ekeivov ToL NAekTpoviov, pe avtifeto Ouwg am’ avtd TPo-
onpo. Apa, 10 copatiow ailpa eivar évag mopnvag niiov. Ot axtiveg -
T amodElyTNKE OTL €ivol TAVTOONUEG e TIC kabodikéc axtives. Eivat, on-
Aadn|, éva pedpo niektpoviov amd ta omoia to Kabéva Eyel pala ion pe
70 1/1837 ¢ péag Tov atdpov Tov VéPOYHGVOVL Kat PopTio ico e -1.

Ot akrtiveg yaua givon Tpdypott, pe TV KAAGIKY £VVOld, OKTIVES.
[Ipoxerron ywo nhextpouoyvntiny axtivofolio, «em», mapOUOLL Le EKEL-
v TV oktivov X, oAAd pe PIKPOTEPO UNKOG KOUOTOG KOl LEYOAVTEPN
SEIGOVTIKOTNTO OO QVTES .

dwroypaQIkd 2wHatidla B

N

=G

—

Zwparidia a

HAekTpIKO
Tedio
2XIoun

\Paélavspvé oTOoIXEIO

I XHMA 5.2 Emidpacn nAekTpikoU Trediou og déoun a, B Kail y.

10 cm poAUBdou

0,5 cm poAURdou

2XHMA 5.3 AloTrepaaTiki IKavOTNTa akTivwy a, B Kai y. MNapatnpraoTe OT1 T
HEYaAUTEPN BIOTTEPACTIKI) IKAVOTNTA £XOUV Ol AKTIVEG Y.
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DBopiopdg gival n 1816THTA
TTOU €XOUV PEPIKEG OUTIEG VO
ATTOPPOPOUV OKTIVOBOAIQ pI-
KpoU PrKoug KUPATOG (OKTIVEG
v, X, UV) 1 evépyeia attoé Ta-
XEWG KIvoUpeva ocwuaTidla Kai
Va TNV ETTAVEKTTEUTIOUV E
0paTO PWG.

[MoAAG poAdyia €xouv @Bopi-
Covteg O¢ikTeg a0 RaSO4 o€
avaAoyia

1:100 000 pe ZnS Trou eival n
@BopiCouca ouaia.

o H d1eI0dUTIKN IKOVOTNTA TWV
POdIEVEPYWV OKTIVWY TTOIKIA-
Ael. ‘ETo1, o1 akTiveg dA@a dia-
TTEPVOUV TTOAU AETTTA PETOAAI-
KG eAdoparta, aAAd oTapaTouv
o€ éva @UAAO ouvnOIouévo
xopTi. O1 akTiveg BriTa diatrep-
VOUV AETTTA PETOAAIKA EAG-
oMaTa, VW Ol AKTIVEG YAUa
d1atrePVOUV PETAAAIKA GUAAQ
HMOAUBOOU TTAXOUG MEXPI KOl ~
25 cm.

H oxeTikn d1eiocduUTIKA 10XUG
TOUG gival avTioToIXA :

a:B:y = 1:100 :10 000

Mnxaviké avdAoyo:

Ta yeydAa cwuatidia (T1.x. a
owparTidla) dev TTEPVOUV €U-
KOAa Ta ePTTOdIA, £XOUV dnAa-
Or) MIKPr] dIaTTEPACTIKH IKAVO-
TnTa. AvTiBeTa, TA PIKPA (TT.X.
Yy owuaTidla) TagIdeUouv TTOAU
TTEPICOOTEPO.



Ta mopandve propohv vo cuvoyisTovy otov mivaka 5.1.

MINAKAZ 5.1 Tutrol Padievépyeiag

Ovopo XopPoro Xyetiki) Mala Doptio ®von  AlEloOVTIKOTNTA

dA@a a 4 +2 TTUPAVEG MIKPN
BrATa B 1/1837 -1 NAEKTPOVIQ METPIO
ydpa % 0 0 aKTIVOBOAia MEYAAN

[Mapokdto divetar évo mapdderypa pog mopnvikng avtiopaons (podie-
vepyoy dldomaons) KaTd TV omoia Tapdyetal akTvofoAio TOTOV GAQO.

Tav pnpikdc moprvag ivat to 28U, evéd To Buyatpikd VoukAiSio givon to
24Th (86pro 234):

238 234 4
oU > 9 Th +,He

Ba mpémel 0O VO TOPATNPNCOVUE OTL GTIG TUPNVIKEG OVTIOPACELS TO d-
Opoicua tv paltkov Kot TV aTtopuik®y apllu®y aopousvel talepo.

Extog amd ta puotkd padievepyd 1GOTOTO VILAPYOVY KOl TO TEYVHTA 1
paooicorora. Avtd mapoackevalovtar pe «BouPoapdiopo» octabepmv
Topnvev pe Ppadéa vetpdvia. Bpadéa, 1060, 660 va deouedovial amd
TOVG TVPNVEG Y®pig avtol vo dwomdvtal. [Ipokdmrovy kot avtd TovV
TPOTO 160TOMA. TOV OPYIKAOV TUPNVEOV - oTotyeiwv. Khaocwo mapdderypo
etvar  mopaymyn tov kofaitiov 60, To omoio ypnoiponolEiTal 6TV K-
TamoAéunon Kokonbwv dykwv. Avtd mapdysTot LE T dpdon:

2Co+ ;n— 2Co +v

To mapayopevo padloicOTono Tov KOPAATION O106TATOL TPOS VIKEALO:
2Co— UNi+ B+y

H #mpotm 1otopwd «teyvmt petactoryeimon» egivor  ekelvip tov
Rutherford (1919), xatd v onoio. 0 alwto petatpénetal o€ 0EVyOvo:

14 4 1 1
;N+,;He » O+ H

Mapaderypa 5.2

Mia amd T1g TAEOV EVOLAPEPOVGES EPAPLLOYES TV TUPNVIKAOV AVTIOPd-
GEMV GTOVG VYNANG EVEPYELNG EMTAYVVTES NTAV KO 1) GUVOEST TV VEOV
vrepovpaviov otoyeiov. Etot, 1o v’ apiBud 99 croyegio (Aivotdviov)
oLVTEOMKE OO TNV TOPAKAT® TUPNVIKT OVTIOpaoN:

BU+ YN > % Es+; Zouminpoote 10 GOUATiOn mov AeiteL.
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Emedn otig mupnvikéc avtidpdcels 1o dpoicpua Tov atopik®v kot polt-
KOV apumv Tpénel va dttnpeitat, ETETOL OTL TO GOUOTION0 TOV Agimel
Ba £xet atopko apOpo (92+7)-99 =0 kot palikd apBuod (238+14)-247 =
= 5. Apa mpdkertor yuo 5 vetrpdvia (5 n).

Egappoy
To vrt” ap1Budv 105 ctoryeio (xavio N evaundevaéumtio koard IUPAC)
GUVTEOMKE LE TNV TOPOUKAT® TUPTVIKN OVTIOpOoN:

2OCF+ BN - 2 X +; Zoumnpdote autd mov AeiteL.

Xpévog vrodurraciacpov (o)

Ot podievepyés SLUOTAGELS KOt YEVIKOTEP Ol TUPNVIKES AVTIOPACELS, OE
avtifeon pe Tic ovvnBelg ynuikég avtidpdoelg, dev ennpedlovion omd
uetaforég Oeppokpaciog kot mtieons (Léca o Kamola dpro BéParna). Emi-
ong, e erdytoteg eEapécelg, dgv emnpedlovol omd T MUK (YnUKog
TOTOG €VOONG) KOl PLUGIKN KATAGTAGT TG ovoiag 1 oroia dtaomdror. H
TOYOTNTO TNG TUPNVIKNG dpAcnG eEaPTATOL LOVO Od T/ pDon TOV padie-
vePYoD 160TOmov (LAKOV).

"Evog tpdmog yio va eKkppacel Kaveig v ToydTnTo. e TNV omoia éva pa-
devepyd 160TOMO SAGTATOL, Gpa EUUECH KO TNV GYETIKN oTofEPOTNTA
TOV, €ivol 0 A&YOUEVOG XPOVOG VITOITAAGLAGILOV.

»  Xpovog vrodimdaciacuod (nulwn), tie, eivar o ypovog o omoiog anoi-
Teital, OOTE Vo O100TATTEL ) HIGH OTO TV OPYIKH TOGOTHTO. TOV POOIE-
VEPYOL DAIKOD.

O ypdVOC LTONTAAGLAGHOV ATOTEAEL HETPO TNG oTOBEPOHTNTOS TNG PAdLE-
vepyoL ovaiag, dNAadn, 660 peyardtepn tvor n T Tov tiz, 160 oTO-
Bepdtepo elvarl to 1ootomo. Eivor govepd 41t petd v mapodo ypdvou
foov pe typ €xel mapapeivel To GO TG apy kNG TocotNTag. Metd v
Tapodo 2 typ Ba éxel peiver to 1/4 () %)? g apyikic TosoTTas KAT,
OM®G QOIVETOL SLOYPOUUOTIKE GTO GYNHA TOL okoAovBel. Anladn, Yevi-
KOG 1oy0eL:

m = (1/2)" m,

omov,

m: 1 TocdTNTO TS PASIEVEPYOD OVGING TOV EXEL TAPOUUEIVEL
Mo M apPyIKN TOGHTNTO TNG PASIEVEPYOD OVGIOG

v 1 0 apiudg tov nuloonv

4t Shp

ti2

T 3ty

t
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Me Bdaon 10 Xp6vo uTTodITTAG-
olaopoU Tou oupdviou - 236
TIPOG, TEAIKA, TO OTABEPO Pb-
AuBdO - 206, ekTIuABNKE OTI N
nAIKia TNG yng €ival yetagu 4
Kal 6 OICEKATOPUUPIWY ETWV,
ue mBavoTePN TIUA Ta 4,6
dioekaToupupia xpovia. Ta
OeiypaTa T OTToiO EPEPAV OTN
'n a6 1N ZeArjvn ol ATTOAwY
11 kau 12 £€de1&av 611 N nAIKia
NG ZeAnvng givai 3,6 - 4,2
OloeKATOMMUpPIO XPOVIAL.

e Xpovol uttoSITAaciacou
HEPIKWYV KOIVWV ICOTOTTWV

loéTtotro ty,

238y 4,5-10° xpovia
*H 12,3 xpovia

o 5,7-10° Xxpovia
32 14,3 nuépeg

= 5,27 xpovia
131 8,04 nuépec
°0 118's

SKr 14s

o ATO TNV TTApATIAvVW OXEON,
av gival yvwaoTd Ta m Kal Mo,
uttoAoyieTal To v, dpa Kal n
nAIKia Tou &giypaTog.

Eivai v =log(m/my)-(-0,301)
Kalt = v-Ty,

2XHMA 5.4 Eikovikn TTa-
pouciaon TnG padievepyou
didoTTaong



O oyetikd amAovoTEPOG TPOTOG Y10 Vo eKTiUnOel ) ToyvTNTOL PG pade-
vepyoL ddomaong etvat vo petpndet o aplBpds tov copotdiov o P ta
omoia mapdyovrar amd éva Setypo opiopévng patog g ovolag kKot ywo | CABIEVEPYEIR QVIKEl GTIC
opwopévo ypovo. Ta exmeumdueva copatidin peTplovvion pe Opyavo, — 1ovigouoes  akTivoBoAies,
. . ; _ . . ’ yioTi  TTPOKaAEl  oxnuATIONO
onwc o amaprBuntic Geiger-Muller 4 o amapiOuntijc an'tvﬂnpmywv VTV GTIY UMY, TTOMAKPD-
(emvOypockorio). O apBudc Tov ktdnwv oto petpnt Geiger givol a-  voviac nAektpévia améd  Ta
. . 4 r LN 4 dToua Kal Ta JopIa.
VAAOYOG TNG TOGOTNTOG TNG padlevePyol ovaiag 1 omoia ivorl Tapovca. Ta GwpaTivi GAgw EkTTépTTO-
vTal pe TaxUTnTeEG TNG TAENG
Twv 16 000 Km s™. Ta cwyo-
Tidla BATa €xouv  TaXUTNTEG
Tou apxi¢ouv amd 10 pNdEV
Kal @TAvouv 10 99% TNnG TaXU-
TNTAG TOU pWTOG.
Ta ocwparidia dAea TTapdyouv
a6 50 000-100 000 Zeuyn
I6VTWV (éva BETIKO 16V Kal éva
NAEKTPOVIO) avd cm aépa TTou
diavuouy .

Mrrarapia

—llli— |

Evioxutg Kai
amapiOunTAg

3 ™ OeTIKG
// \ (POPTITHEVO

Apyov ApvnTiKG
POPTICHEVD

IXHMA 5.5 Apxn Aeitoupyiag Tou petpntry Geiger — Muller. H padievepydg akTivo-
BoAia eioépxeTal oTo BAAapO Kal 10vTiCel Ta dTopa EVOG euyevoug agpiou. ‘ETol, TTapd-
YETAI NAEKTPIKO peUa TO OTTOI0 aYoU eVIoXUBET KaTaypd@eTal.

MHapaderypa 5.3

ot tocdtnro amd ta 10,0 g tov padievepyod O Oo mopapeivet petd
™V Tapodo 8 Min, av givar yvmotd dti 0 YpOVOG VITOSITAAGIAGHLOD TOV
0 givar 2 min;
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Yrohoyileton apyikd o apOpdc tov nuodv 6to S0oUEVO XPpOVo: etval
v=8,0min/2,0 min - (nuion)™ = 4 nuieéc. Tvverde, 1 mocdTTO TOV
TOPAUEVEL ETVOL

m=(%)" - m, > m=(*)*-10,0 g = 1/16- 10,0 = 0,63 g
Egappoyn

To padievepyd 0gy éxetty, = 29 ypovia . Ilowa mocdTa Oo Tapapeivet
petd amo 87 ypovia, av apywd vanpyav 2,00 g avtov;

Movadeg paorevépyerog

H évtaon g padievépyetog pmopel va eKQpacTtel pe ToAlovg Tpdmove:

A. Movaodeg mov eK@palovy To eniTESO PpaOIEVEPYELNS EVOS VAIKOD

1. H cvvnBéotepn povada givar to Curie (Ci). Eva Curie givol mocotnta,
ovoiag 1 orola voiotaton 3,7.10% padievepyéc Swuondoelg ava devtepo-
Aemro.

2. X710 Sl. povada padievépyeiag sivar to Becquerel (Bq), mov avtiotot-
yel o pia padievepyd dtiomaon ava deVTEPOLENTO. ANAadT|, £XOVUE

1Ci =3,7.10° Bq

B. Movadeg mov ek@palovy Ty amoppo@ovpevn axtivoporia amod &-
VOV 0PYOUVIGHO

1. To va eKTIUCOVE TOGOTIKA TO ATOTEAEGHATO TG ENXIOPOONG TG O
ktwvoPoAiag, Beomiotnke apykd pio povada axtivoforiog, n onoio ovo-
uaotnke rad (radiaton absorbed dose). Avty exepdlel t 860 podie-
vépyelag 1 onola omelevBepdver 1072 J evépyetac ava Kg Bapove tov od-
LLOTOG TTOV TV OTOPPOQJ.

2. Xt0 Sl. povada givan to Gray (Gy), mov avtictoy el 6 anoppdenon
aktwoforiog evépyetac 1 J ava kg Bapovg tov cdpatog. Aniadn, Exovue
1 Gy =100 rad.

I'. Movaodeg mov ek@pdalovv Tnv amoppo@ovuevy axtivoforia and va
0pYavicno 6€ 6y£o NE TIS PLoAoYIKES EMATMOGELS TOV TPOKAAOVY

1 Gy axktwvoPoriag o mpokaiel 20 popég peyaAdTEPT KATAGTPOPT GTOVG
avOpdmvovg 1otovg amd 1 Gy oktivoPoriag y. To rem (radiation
equivalent man) sivon pia povada padievépyelag mov dev e&aptdton amd
T0 €100¢ NG aKTvoPoliag, Kot ek@pdlel TIG fLOAOYIKES KATAGTPOPES TTOV
TpoKaAovVTaL 6TOV AvBpOTo amd TV AToPPOPNOT TOV SUPOP®V OKTL-
voBoldv. AnAadn], 1 rem givar mocdtra axtivofolriog 1 omoia emeépet
évo, cuykekpiuévo Broroykd amotédeoua. Eivar pdhoto 1 rem =1 rad
aktivov XNy .
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e To Curie gival pia peydAn
povada. 1 Curie padiou Tr.X.
1ooUTal pE 1 g autou. ZT1a dId-
POopa £PYAOTHPIO TO MEYEDN
ekppdacovtal o millicuries.

‘EXel T7.X. EKTINNOEI OTI TO Av-

BpwTTIVO cwua TTEPIEXEI PadI-
EVEPYA VOUKAISIO TOl OTTOIO
divouv 400 000 d1a0TTACEIG TO
AeTt6 f 1,1-10°° Curies, dn-
Aadn 11pCuries.



Emntdoscic ¢ paolevépyelog 6tov avlpommo Ko
KUPLOTEPES TN YES PUOLEVEPYELUS

Ta froroywcd vikd voiotavion yevikd BAAPec amd tn Aeyouevn rovidoo-
oo axtivofolio (axtivoforio Tov Tpokalel oynuaticpd 1WOvimv). Avt)
umopet va etvon aktiveg y 1 X, vetpovia, copatiotn GAga Kot NAEKTPOVIOQL.
XyedOV OAOL QVTE UTOPOVV VoL TPOKLYOLV amd T padievépyela. EAeyyo-
nevn ékbeom tov avOpomov oe Tétoleg akTvoPoArieg pmopel PEPaia vo
EXEL KO EVEPYETIKA AMOTEAEGLOTO, OTTOG T.Y. KATOGTPOPN AVETIOOUNTOV
w0toV (padiodepaneio TOV KAPKIVIKOV KOTTAPp®V). Mikpéc d0G¢elg poa-
KOV aKkTtivev X ¥pnoionotodvial 6Tig aKTivoypagiss (dniadn potoypa-
¢leg pe aktiveg X) avOpomivov 1I6TOV Kot 0GTMV.

To yeyovog o0tL n poadievépyela mpokaiel coPapdtateg PAGPeg
oToV QvBpmmo gival yvmoto Non ond v enoyn TG EKPNENS OTOMK®V
Boupadv ot Xipooipa kot To Naykacdkt (1945). To mopnvikd atdynuo
tov Cernobil 1o emPefainoce (1986). O avOpdmvog opyaviopog sivan
otabepd ektebeyévog oe pio Bacikr, euoikt, oviCovoa aktvoPoAiia, N
omoia TpoépyeTal amd Eva GUVOAO TNy®V. ‘Etot, vdpyetl v koouikn oxti-
vofoiia, n axtivofolio. TOV TPOEPYETOL OO POOIOVOLKAOIL TOV VTTAP-
oLV 6€ Bpayovg, 6To £00POG, GTO VEPD, GTOV 0EPQ, GTIG TPOPES KAT. Pa-
dlevepyd VOUKAMSLLL LITAPYOLY EMONG KOl LECH GTOV avOPOTIVO OpYyavi-
opd, 6mac my. 10 K. Tt euowy avtr padievepyd axtvoBolria £xovv
npootedel Ko tar TPoidvia Sdomacng omd TuPNVIKEG OOKIUES. AVTEG
Umopel v, £(ouv UmEL KAT® omd KATolo YEVIKO EAeyy0 1 Kol va yivovtol
«omoyelo» (tehevtaieg dokipéc amd Ivdia ko IMaxiotdv o 1998), alrd
T TOPAY®YA TOVg Oa Bpickoviot GTNV ATUOGPOLPA Y10 TOAAY XPOVIQL

AvBpomoyeveig emiong TyEC padIEVEPYELOG, TEPQ OO TOL TVPNVL-
KGO OTAQL KoL TIG GYETIKEG TOLG OOKLUES, €lval ol yevvnTpleg aktivav X,
OTMG KO TOL TUPTVIKA EPYOCTAGLO TOPAYOYNG NAEKTPIKOD PEVUATOS KO
TO GUVOQEG PE avTh TPOPANUA TOV TVPNVIKOV omofAntov (BAére kat
oxetkd évheto). Téhog avapépovpe ta padievepyd 160TOTO, TO OTOiN
TOPEYOVTOL Y10 EPEVVNTIKY], EPYACTNPLOKT] KOl VOGOKOMELOKN YPTON.

Ot BraPeg otov opyaviopd amd Tig aktivoPorieg avtég opeiiovtan
OTNV IKOVOTNTA TOVG VO TPOKAAOVV 10VTIOUO KOl HAEKTPOVIOKH OI1EYEP-
on. Tlapdyovtal €161 10vTo Ko elevbepeg piles, Ta omoia glval dpACTIKA
otV 6An Broynukn dwdwkacio. M’ avtodv Tov TpodTOo, TpokLITOVY PAGPES
070 uetaforiouo, OTMG TOPEUTOIIOT GTI OPACT TOV eVEDUMY KOl OAA0L-
véc ota. DNA ka1 RNA.

O axtiveg y xon X eivon o1 emPraféotepes, epocov 16o0V0VV Pa-
016 otov opyaviopod (BAéne kot mivaka 5.2). To verpdvia Tpokarody emi-
ong PraPeg oe Pabog pécm devtepOyEVOV dpAoE®Y, Ol 0TOieg TaPAyOLV
padevepyd mpoidvta. Etor my. pio avtidpaon déopevong verpoviov,
omocn 4N (n,p) = 4 C, eivor Suvatdy va adAdEet T Soun TOV apvo-
E€mv, Gpa Kol TOV TPOTEIVAOV.
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Ytov mivoka 5.2 divovtor To S1popa YOUPUKTINPIOTIKG TV KLUPLOTEP®V
aKTIVOBOAM®V.

MINAKAZ 5.2 XapakTnpIoTIKA padIEVEPYWYV AKTIVOBOAIWV

akTivofoAia @Uon  @optio evépyela /MeV Héon dicioduon
agépa oW

OKTIVEG Y NAEKTP/TIKA - 0,1-40 Xwpig 6pio 10 dla-

TTepvA

akTiveg X NAEKTP/TIKA - 0,01-0,1 Xwpig 6plo Babid

a owpatidla 2 4-10 4-10cm pouxa,

Oépua

B owuartidla -1 0,025-2 MEPIKG M ANiya mm

H padievépyeta dpa otov opyaviopd pe dvo tpoémove. O évag gival kaba-
pA GOUATIKOG KOl 0 GAANOG yeveTIKOG. TNV TPMOTN TEPITTO®ON TO 1010 TO
dropo voeiotatal t PAAPN. Ttn devtepn, ot PAGPeg wmopovv vo petafi-
Bactobv Kot otig emdpeveg yevieg. O copatikég PAdPeg pmopel va etvon
BpaydPieg N Kot LOKPOYPOVIEG. XTIC TPDOTES TO ATOTEAEGUOTO EKONADVO-
VIOl CUVTOUO HETA TNV €k0ECT), eV Ol devTEPEC gRPavifovTol PETH amd
pveg N ko ypévia. Ztov mivoka 5.3 divovtal Ta Blodoyikd amotehécpa-
T (BAaPeg) amd ékBeomn o€ S10popeg HOGEIS AKTIVOBOAIDV.

MINAKAZ 5.3 Emdpdoeig akTivoBoAiag oTov opyavioud

Adon (rem) KAIVIKO atroTeAéopaTa

25 MEIWON TWV AEUKWV aIJoCPaIpiwyV

25-100 vauTia, KOTTWaon, aIAaToAOYIKEG AAAOILCEIG
100-200 vauTia, EPETOI, KOTTWON , MOavég BdvaTtog aTmo

MOAUVOEIG AOYW PEIWONG AEUKWV AIJOC@AIpiwY

200-400 Bavatneopa d6an yia 1o 50% Twv ekTEBEVTWY, 1ID10iITEPA
av peivouv  xwpig Bepatreia. BAAReg
TN OTTARVA KAl TO JUEAG TWV 00TWV.

> 600 Bavatn@opa £0TW Kal Pe BeparTreia.

Ewdwotepa 06c¢e1g petaln 200 kon 700 rem emkevipopéveg OUmg oe opt-
GUEVT TEPLOYT TOL COUOTOG TPOKAAOVV HOVO TomKES PAGPec. Avapeca
o’ avtéc eivan eykavuata omd aktiveg X, PAdPeg otovg opOaiovg (m.y.
Kotappaytg) kot oteipwon. Ta mAéov gvaicOnta dpyava ot padievép-
YW €lvan To HATLo, 1) KOTAMOKT Y®P0, O LVEAOS TOV 0GTMV, 1| GTANVO Kol
T Opyovo, avorapoymyns . To TAéov cagég amotéleospo TG EkBeong ei-
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vau ) Aevyaauio. Ocov apopd oTig YeveTikég PAAPeg, avtég, ennpedlovtag
o DNA kot RNA, kataAnyovv g uetadialn.

To avBpamivo copa déxetal pio puotkn axtivoforio ¢ Ta&ewg
tov 0,1 rem 1o yp6vo. EmmAéov, dropo extedeiévo oe 10TpIkég xpnoeLs,
omv &yxpoun TV, oe agpomopikd talidia déyovtar pio mpdcsbetn axti-
voPBolia 0,2 rem 1o xpovo. To péyioto emTpentod - avektd Oplo Yo OAO TO
ocopa Kot 10 pEco avlpwmo sivat ta 0,5 rem to ypovo. Ewdikdtepa to 6-
PLlO Y10 TOL OPYOVOL CLVOTTOPOY®YNG Elval KpOTEPO TV 5 rem  yo didp-
kew 30 ypdvov.

5.2 Mepikéc eQuppoyég TV padLloicoTonmy

Padwypovoroynon pe avlpoxa

‘Eva padievepyd 160tomo T0V AvOpaka, To omoio £xel Wdlaitepn onuacio
oe MOMG emioTHOVIKG Tedio, ivon To '§C. Avtd &xel xpovo nuong
5760 yxpovia. To 160TOTO VT TOPAYETOL GUVEXDS GTNV ATULOCPOIPO 0T
10 «Bopupapdicpo» tov Ny and v Koouikn aktivofoiio. O pvOuog pe
TOoV 0moi0 T0 160TOTO aVTO Olacmiton e€lcopponeitanl and to pvOUd e
Tov omoio mopdyetol. Avtd £yel cav amotélecpa pio mepimov otabepn
GLYKEVTIPWOGT| TOV tc OTNV OTUOGPOLPO YL GYETIKO LEYAAES YPOVIKA TTE-
pLédovg. [Mamdtepa moArol vrosTplay OTL | CLYKEVIPOGT QTN TP
pével otabepn. Nedtepeg OU®C TopatnPNoElS Exovv deigel OTL oVTH OA-
AaCel koTd Kopolg Kol ot aAAAYES AVTEG amodidovTal 6TV NALOKN Opa-
ompromra (.. kniideg , exkpnéeLs).

To w6tomo avtd *C dnuovpyei padievepyd So&eidio Tov GvOpa-
ka, “*CO5, 10 0m0{0 APOLOIBVETOL OO TAL PUTE KoL ELGEPYETAL ETGL OTNV
TPOoPIKN oAvcida. Otav o opyaviopog mebdvel, 1 apopoinon avtn oto-
natd. Tote o Adyoc MCIMC (1o o1abepd 166T0Mo TOL GVOPOKE) HEWDVETOL
otafepd cuVaPTNGEL TOL YPAVOL ToL HeGOANPel petd To Bdvarto. O ypo-
vog onAadn mov £xel mapéABel amd To OAvaTo EVOC 0pYOVIGHOV UTOPEL VoL
netpnOel péoa amd tov Adyo “C/HC |

H padioypovoloynon pe ™ pérpnon tov Adyov awtol G€ opyovi-
KN VAN (E0Aa, oot kA1) givar evpvtata dadedopévn. Iivovton extun-
oelg and Alyeg ekatovtadeg ypdvia péxpt mepimov 50 000 ypdvia.

Oumg n avakdivyn 0Tl 1 OTHOCEOIPIKT GVYKEVIPWOOT] TOV ke
NTav HeYaAHTEPT TPV OO KATOLES YIMAJES YPpOVIa eTERAAE TNV avabed-
pnon ot péBodo. Attia yo v avoakdioyn ooty eivon n didctacn ot
OmOTEAEGHOTA  TOV AvOpoKka pe ekelva T OTOio, TPOEPYOVTAL OO TN
oevopoypovoloynon. H tehevtaia elvar pio pé€B0d0g vIwoAoyiGpov g n-
Mxiog péoa amd Tovg dOKTLAIOVG TV KOPUOV TOV SEVOPMV KOl amodEi-
YINKe okpBéoTtepn eketvig Tov avBpaxa. TTavieg N pébodog e tov *C
eEakolovbel va gtvar v xpnoel, Kupimg yuo TNV ToTomoinon ¢ ovbe-
VIIKOTNTOG TOV EPY®V TEXVIG.
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Me Tn padioxpovoAdynon Pe
C emiTuyxdveTal akpipeia +
200 xpdvia Kal UTTOAOYICUOI
uéxpr 20 000 xpovia. ‘ETol, yia
TTapAadelyua 0 HAAAIVOG QAKE-
AOG TTOU TTEPIEIXE TO XEIPO-
ypaga NG Nekpdg BdAacoag
BpEdnke va gival 1917 + 200
eTWV. Ta TTaAaidTEPA EUPAMA-
Ta a1 TOV TTPOIOTOPIKO AV-
BpwTtro (€IKOVEG OTTO T GTTH-
Aaia Lascaux) éxouv nAikia
15 516 +900 xpovia.

e [1Anv TOU 14 C ka1 GAAa 106-
TOTTO UTTOPOUV VO XPNOIKO-
TToINB0oUV yia padioXPOoVOAS-
ynon. Merago autiy Ta 8y
kai Z*Th éxouv iBiaitepn on-
Jooia pia Kol oxnuaTioTnkav
TAUTOXPOVA WE TN dnuioupyia
™G yng. Autd dlaoTTwvTal
padievepyd Sivovtag TEAIKA
aéplo He 1o otroio pével Tayi-
OgUpEVO PETT OTA OPUKTA
TOUG.

H nAikia Tou «EupwTraiou Tng
Kivag» Bpébnke TTepiTrou 3000
XPOvVwyV ue Tn BoriBeia Tng
PadIoXPOVOAOYNONG KE AV-
Bpaka.



Eq@oappoyég otnyv wetpukn

H ypnon padioicotdénwv oty 10Tpiki KAAVTTEL TOAAEG EPAPUOYES, TOGO
o7 SYVOGTIKY, 060 6T BgpamevTiky| (TLPMNVIKN 1LTPIKN).
Padw0Oepaneia

Ta drapopa 101 KLTTAP®V deV TPOSPAALOVTOL e TOV 1010 TPOTO Ao TIG
axtivoPolriec. Mepikd om’ ovtd eivor avBektikd, eved GAlo TpocsPaiio-
vtal gokolo. 'Etot, pe katdAAnAn oktwvoBoiio umopetl va yiver koto-
oTPOPN TOV «achevdv», yopic va mpofeveitar PAGPn ota vyw. o ma-
padetypa o kapkivog, tov Bupeoegidong pmopet vo katamorepndei pe to
padoicdtomo 1.

Avayvoon

Opiopéva padtoicdtomo £xovv amoderybel TOAD OMOTEAEGUATIKA ©C 1-
YVNOETEG OE OPIOUEVEG OYVOOTIKEG dadikacieg. Avtd cvpfaivel yroti
To. PaSIOIGOTOTO. EVKOAN UTOPOVV VO OVTIKOTOGTICOVV TO OVTIGTOLYO
QLOIKA 1GOTOTO, EVA €VKOAQ UTOPOVV VO aviyvevBolv, akdun ki dtav
Bpiokovtal og 1y, pe ) Pondea opydvav. o mapddstypo gépvoovpe
T ypNomn Tov *®Tc (teyviTI0) OE PASIOYPOPIKES dLOTAEELG GAPMONG, TOL
TPOYLLOTOTOOVVTOL UE BAom TNV Katavoun Tov padloicotdmov 6To Opya-
vo mov e&etdleton. Kat™ avtd tov 1pdmo SomicTdVouE TNV KOAN Agt-
ToVpYio OpYAVOV, T.Y. KOPIAG 1 aviyvevon Kakonbwv dyKwv 6Tov eYKE-
QOAO KAT.

Eq@appoyég otnv te(voroyia

XOpOoKTNPIOTIKA TOPASETYLLATO TETOU®V EPOPUOYDV ELVaL:

1. Hapaywyn mopyvikijg evépyerag. Avtr yiveton pe ) Ponbeia mopnvi-
KOV avTIOPOOTIP®V Kol ATOTEAEL TN ONUAVTIKOTEPN EQOUPLOYT TOV PaLdL-
0icoToT®V 6TN Prounyavio.

2.Métpnon kot EAEyY0S TOV WAYOVS UETOIIIKMV 1] TAAGTIKOV ETIPO-
verov. Avt yiveton pe aktvoBoiio mov dtamepva 1o OALO Kol 1 omoia
1 ATOPPOPATAL OVAAOYOL LLE TO TALYOG TOV VALKOV.

3. Evtomieuog o1appomv cminvacewy. Avtd umopel vo yivel pe mpo-
oOnkn evég padloicoToOTov G £vol OVTAOVUEVO VYPO N BEPLO, OTTOTE LE TN
Bonbeia evog petpnty, m.y. Geiger — Muller, gvkolo propodue vo dromt-
GTMOGCOVUE OO TOL SLOPEVYEL.

4. Métpnon s otabuns vypov i ctepemv o oséapevij. Kot oy me-
PITTOOTN QLTI LETPLETAL 1) ATOPPOPOVUEVT] padleEVEPYOS aKTivofolia, Ko-
0mg N amoppdenom avEdvet, 6tav To LAMKO yepilel tn deapevi Kot mo-
peuPdAieTal otV TOpEiN TOV AKTIVOV.

5. Zvvrijpyon opicuévwv tpopiuwv, xapn ot pkpoPloktévo dpdon
TOV OKTIVOBOAM®V.

5.3 Metaotorelmoels - Xydon - Xovtnén

Mertactoyeioon elvar n petaforrn evog ynptkov ctotyeiov oe GAAo, péca
amo pio ropnvikn avtidpaor. Puoikég avbdpuUNTES HETACTOLXEIMGELS Yi-
VOVTOL GUVEYMG GTN LGN oTo padlevepyd vAkd. H mpdtn teyvnt NTov
eketvn tov Rutherford (Biéme evdomra 5.1). Ot mpdteg teyvntég peta-
OTOYEUDOELG UE COUOTIO HKPNG evépyelag NTav dvokorec. Movo 1
copotioo kabe 250 000 0000 ékave tnv moupnvikn petafoin. ‘Extote
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Yyinig

AoBevig

2mvenpoypdenua trou Oei-
XVEI TN pON aiparog oTnv Kop-
OId e TN ggorﬁeslc Tou padioi-
ooTOTIOU ~ TC.

Padioypagikry cdpwon Twv
O0TWV ME TN EOF’]GEIG TOU pa-
dioigotoToU TC.



OHme, pe tovg emtayovtés (my. KOKAOTPO), TOAAES EKOTOVTAOES HETOL-
OTOLEIDMOELS Exovy Tpaypotonombel. EmmAéov, pe tig teyvikég avtég
GUVTEON KAV KOL TOL DTENPOVPAVIO, GTOLYELA.

H teyvucn avt ovviotatol oto PopuPapdiopd dapdpwv ctoyei-
OV - OTOYOV LE TAYXEMG KIVOOUEVO VITOOTOMIKA 1] KOl OTOUIKE COUOTIONN,
OO Ty, VETPOVIQ, TPWTOVIA, SeVTEPOVIA (TVUPNVES TOV 160TémOV 2 H),
ocOMOTIOW AAPO KAT.

Ao gvepyelaKn Kot TEYVOAOYIKT Aoy Ot TAEOV EVILUPEPOVTES
TUPNVIKESG AVTIOPACELS Elvan 7 aydon kou n oovTnén. 1N 6YAcT OPIGUEVA
Papéa dropa, omoc t.y. U kat 1o 2*Pu, Boppopditoviar pe verpovia
KATOANANG evépyelag. Tote ot mupnveg tovg omdlovv - oydlovion ce
300 HIKPOTEPOVG TTVPNVEG, €V EAELBEPOVOVTOL TAVTOXPOVO dVO 1 TIE-
pLocdTepa TayEn VETPOVIOL KOl LEYAAES TOGHTNTEG EVEPYELNG. ATTO TOL Ve-
TpOVIO. TOV EAEVOEPDVOVTOL TOVAYIGTOV £val TTpokoAel vEa oydom kot
étol yiveton pion advoidwty avtiopoon. Av o puBuog avtg ehéyyetat, To-
e §xovpe Evav atoutko (mopnviko) avtiopootipa (othln). Av 1 aAVGIO®-
T avTidpaon Yiveton EKpNKTIKA YPNYOpa, TOTE £XOVUE TNV aTOUIK] POu-
pa.

Tt odovén elagpoi muprves, omwg . ;H, tH, *H, cvyyo-
vevovtal - evavovral kot divovy Bopitepove, 6mag my. jHe, pe tontod-
xPOVN EKALGT TOAD UEYOAVTEP®OV OO TN GYAOT TOGOTHTWV EVEPYELNG.
XV koauoloyio. dEXOVTOL OTL GTO AGTPOL YIVOVTOL GLUVEXMG TETOLES OLVTL-
dpaoelg HETATPOTNG TOV VOPOYOVOL G NAL0. AVTA GAL®OTE TOL GTOLYELDL
OTOTEAOVV TO UEYOAVTEPO TOGOOTO NG MAL0S TV (OVTOVOV 0GTEPLDV.
H obvimén, v va yiver, ypeidletor moAd vynAn Oeppoxpacio
(>10 000000 °C). Ztn Aeydpevn PouPo vdpoydvov yivetan mpdTo pio &-
kpnén oydong (ovpaviov), omdte N Bepuokpacio avépyeTal TOmMKG o€
opla, MOTE Vo, akoAovdncel | cOVINEN.

Apyd e
VETPOVIO " ek %
. 235
Tuprvag “gU /
. 236
TTupnvag U
(aoTaBAC)
© = verpovio

— N = OKTiVEG Y (EVEpYEIQ)

2XHMA 5.6 Texvntr oxdon Tou oupaviou 235, n otroia atroTeAei Tn BAan Tng atopl-
KNG BOuPag Trou érede oTn Xipogiua 1o 1945,
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N'vwpideig oTl... ...

To TPORANMA TWV TTUPNVIKWYV ATTOBARTWYV

Ta andPfANTO TOV OEPLONAEKTPIKOV GTAOUOV TAPOYDYNG NAEKTPIKOD PEVLOTOS Ol OTTOI0 KOTOVOAD-
vouv kapPouvvo (m.y. Ayvitn) mepiéyovy, mAnv tov GAlov, o&egidia Tov Oeiov kat otdytn. Otov dumg
YPNOLOTOLEITOAL TUPNVIKO KKOOGLO» Y10 TNV TOPAYDYT) PEVLOTOS, TO, ATOPANTO TEPEXOVV £Vl LEYAAO
apOpo padievepy®v ototyeimv. AAAa om’ avtd lvor 11NTEPMG XPNOLUO Kot GAAN AKPOG EMKIVOLVOL.
Ed® kot apketd xpovia Exel Eeomaoel pio dlopdyn o€ EXinedo KVPEPVICEDY, EMGTNUOVOV KOl TEXVL-
KOV Y10, TV TpOTO O10EIPIONG TOV OTOPANTOV QVTMV.

Mia and T TPOTAGELS TPOPAETEL TV OMOUAKPLVOT) OO TOL TUPNVIKA ATOPANTA TV TUPNVIKE G-
OLU®V VAIKAOV, T0 0T0i0t Lropohv voL xpNGILOTot 000V TAE0V Gav TUPNVIKAE «Kovotuoy. Mio Tumikn
«pAPOoc» TLPMVIKOL KOGipov mepiéyet ovpdavio (3,3% 25U a1 97,7% *%¥), Kabog 10 oydoo 25y
KOTOUVOADVETAL, SIVOVTOG TNV OTOLTOVUEVT] EVEPYELN, KATOLEC TOGOTNTEG OO TO 238y peTaTPETOVTOL
PABIEVEPYU OE LIEPOLPGVIO TTOLYEa, OTOG ElvaL TO. PUSLOIGOTONE TOV TAOVTAOVIOL 2> Pu ko °Pu .
Avtd pmopovv va emavaypnoyoromBovv cav «kavotpo». Mo va diuymprotel kot va mapainedei to
TAOLTAOVIO, 1 PAPS0G dtaAvETAL 6 0D KO OO TO SIGAVLO TOV TPOKVTTEL LE YNUIKOVS S0y ®PIGUOVG
OmopovAVETAL TO oYAoo VAKO. To piypa ofedinv Tov 2°U kot tov mhovtaviov ypnotpomoteitat pe
popen o&edinv TV HETAAA®Y Gav TUPNVIKO KOOGIULO.

To petovéktnua 6t AOON avakdkAwon TopnvIKOY Kowoiiumy OQEILETAL, EV LEPEL, GTN SLVOTOTNTA
YPNCLLOTOINGNG TOV TOPAYOUEVOL TAOVTAOVIOV Y10, TV TOPAYWYT) TUPNVIK®OV OTA®V OO TOPOKPOTL-
KEG OPYAVAGELS, Amd Opdadeg Tpopokpat®V KAT. EmmpdcOeta, n dtadwkosio agrivel cav KatdAoura v-
P& amOPANTO LE EEAPETIKA LEYAAT POSIEVEPYELD, T OTTOLN EIVAL ETIKIVOLVA Y10 TOAAL, I0MG Kot y1-
Mdodeg, ypoVIOL.

Mo mapddetypa, oty vYPN EACN OV TOPAUEVEL Ao TN depyacio, VIAPYOLVY TPOIOVIA GYACNG, OTMS

%Sy (6tpévTo-39) pe nulon 29 ypévia , ¥'Cs (kaioo-137) pe nuion 30 xpovia .



Oa mpénet Lowmov va tepdcovv mepimov 400 ypovia, dGTE 1 padlevépyeLd omd AVTA TO TOPATPOIOVTA
va peimet o avektd enineda . Opmg, kot mépa amd ta 400 avtd ypdvia Oa e&axorovdel va vdpyet
Kivduvog amd padievepyd katdhoura, 6mog Ty, “*LAm (apepicio-241) kar 2°Th (06p10-229), Twv o-
moiwv N nuilon petplétal og YIMASES 1| Kol ekaToppvplo xpovia. To mAéov culntnuévo oyédo etvor n
LETATPOTN TV VYPOV ALTAOV OTOPANTOV G€ VAADIEIS KEPAMKES PAPOOVG e UiKog 3 M Kot SIGUETPO
30 cm kabepio. Ot de pdfdotl ot cuVEKEID VO «TAPOVV» GE KATAAANAES YEOAOYIKEG BEGELS, OTMG
ypaviteg, Taild opvyeio Ko otpmdpata addtov. Exel mboavoloyeitatl 6t Oa mopapeivouv Boppéveg ent
YMAOES xpoOvia, doa xperdlovtar Ta padievepyd ototyeia yia va eEavtinBovv. Ta andfAnta evog pdévo
Topnvikov otadpov wyvog 1000 MW Ba mepiéyovtar og 10 té€toteg pafdovg.

Apxetég peréteg £0e1&av 0tL | uEBodog vt eival ePIKTN Kot APKETEG YEWAOYIKEG BE0ELS TOPNG WITo-
povv va Bpebovv. [Mapdia avtd, emedn Ta VAIKE avtd Bo Tpénet va petvouv Bappéva ya xilddeg xpo-
Vi Kavévag 0ev pmopet va eyyun0el yuo T amOWELS Kol TIG CUUTEPIPOPES TOV LEALOVTIKAOV YeVEDV. Tal
NoN VIApYoVTA TVPNVIKE amOPANTO £ite PLAGoTOVTOL PEYPL va Ppebel yevikdtepa pia Avon glte evra-
oualovron og emleypéveg Béoeg. "Hom €xovv onpewmdel kpovopata «mepateiog kot Aabpepumopioc»

TupNVIKGOV amofAitev. Eival gavepd oti 1 tehkn thyn Toug dev €xel oakdpa kpioet ...

H dwayeipion tov padievepydv VAIKOV YIvETOL KATO 0td dPOKOVIELN LETPO ACPAAELNS, OTMC T LEGM
€VOGC POUTOTIKOD GUGTNUATOG THG® Ao £va TopAbvpo pe YLOAL TOAD peydAov Thyovg, OTMG PaiveTal

GTO TOPOTAV®D GYNLLOL.



Avoke@aiainon

10.

11.

12.

13.

14.

15.

16.

[Mupnvikn ympeio elvor 0 KAAS0G TG ¥NUELNS TOL OGYOAEITAL LLE TOL TUPMVIKA (POiL-
vopeva, nAodn HETABOAEG GTOV TUPIVO TOV GTOYXEIWV TO OTTOI0L GUUUETEXOVY. Av-

Td dev emnpedlovTol amod Tig eEmTEPIKEG GLVONKES BeproKpaciog Kol TiENG.

Iodtoma eival dVo N TEPLEGHTEPO ATOWO LE TOV 1010 ATOUIKO aptOud aAAd S1Gpopo

. . 18 16 . . .
pagd. Ta dropa .y, 3O kar 5O eivar woéroma Tov 0&vydvov.

. L, , . 16 L, .
NovkAidio etvan £vag mopnvag pe dedopévo Z kot A. To g O sivat éva vovkAidio.
Ynapyovv 1cotona otadepd Kat 1dtoma padlevepyd to onoio StoucmdvTat

Padevépyeta lvan | axtivofoiio n omoio eKTEUTETAL KOTA TN PASIEVEPYO OTOGUV-
Oeon aoTadm®V 160TOTOV TPOG GTAOEPOTEPOVS TVPNVES. ZVVIGTOTOL OO COUATIOWL

o kot B kot axtvopfoida.

Ot axtiveg a etvar pony moprvev niiov. Ot aktiveg B etvar por niektpoviov. Ot

OKTIVEG Y €IVOL NAEKTPOUOYVITIKY OKTIVOBOAIC LUKPOD UAKOVG KOLOTOG.

Y& pio mopnvikn avtidpacn to dOpolspa HaCIKOV Kol ATOUIKOV oPOU®V TopoE-

vel otabepo.

"Evag tpdmog Ekppacng g taybnTag Hog padlevepyold Stdomacng etvat o xpovog
vrodumhacioopod (i), o ypovog dnradn mov amarteital, dhote va duomactel N
oM ammd TV apyIK) TOGOTNTA TOV padlevepyod VAIKOV. Aéyetol Kot nuimn Tov
VAIKOV.

Metd ndpodo v «nuilodv» B mapapeivel, amd pio apyik TosoOTnTo Mo, TOGOTNTO

padievepyod vikod m, ion pe : m = (2)' mg

Opyava pe To omoio peTpléton 1 ekmepmdpevn padievépyeto givol to. omvOnpooKo-
ma M o anapBuntic Geiger- Muller.

Movadeg Evtaong ekmepmopevng padievépyelog avd S givar to Curie, Tov eivar mo-
coTTa ovoiag 1 omoia veiotatar 3,7-10%° dwwondoeg. To Bq avtiotouysi oe pio

dibomacn avd S.

Movada amoppo@odpevns axtvoBoiiog eivatl to Gy, mov avTioToLEl 68 amoppo-

onon 1 J ava Kg Bapovuc.

H wovifovoa axtvopforia, étav vrepPaivel kdmowa O6pia, TPoKarel 6TOV AvOpmTO

BAraPeG COUOTIKES KO YEVETUCEC.

Padroypovordynon Aéyetat o mpocdloptopds g NAKING TETPOUATMV, OPYALOA0YL-
KOV EPNUATOV KAT.HEGHD HETPNOEMV POSIEVEPYDV 1GOTOT®V. AVALESH GE QVTH

KupLdTEPO £ivar To 166TOTO TOL GvOpaKa 14.

To padevepyd 106TONTO YPNOLLOTOOVVTOL GTNV TPk (Sidyveon kot Oepormeior)
KoL otV TeYvoroyia. H mupnvikn evépyeia xpnoUOTOLEITOL Y10 TNV TOLPOY®YT NAE-
KTPIKNG EVEPYELNG GTOVG AEYOLEVOLS TVUPNVIKOVS GTAOLLOVG.

Ot TupNVIKEG AVTIOPACELS EIVOL LETACTOLXEIDGELS, ONANST UETATPOTES VO GTOL-
yelov og aAlo. Tumkég mupnviKég avtdpdoelg ivat 1 oydorn Papdtepwv TupNVOV
o€ ELaPPOTEPOVG KO 1] GUVINEN APV TVUPHVEV € Papdtepovs.. Kat ot dvo ov-

vodevovTal amd £KAVGT HEYGA®MY TOGOTHTMOV EVEPYELOG.
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17. O1 mopnvikég cuVTREELS GuVINPOLY T (O TV GoTPOV.

AéEerg KAEO1A

TUPNVIKN YNueia UNTpKdC-Buyatpicdg Topfvog
petactolyeimon TUpNVIKN avtidpaon

160TOTOL padoicoTomOL

VouKAid1o xPOHVOG VTOSTAAGLOGLLOD
aotafég 1oTomo aptOpog nuloonv
padlEVEPYELD amapBuntig Geiger

axtives o ,fB Koty Curie, Becquerel, rem
toviovoa axtivoBoiio padloypovorOyNon

KOGUIKN aKTwoPoiia oydon Kot cvvinén




Epomoeic- Aokfoeic- Hlpofipoata

Epotioeig eravainyng

1. Tow eivan To mepreydpevo g TupnVvikng yMueiag;

2. Tiovopdlovtat 166tona evog ototyeion; Na 8hoete éva mapadetypa.

3. Tlow wétoma eivon otadepd kot mow acTod;

4. Tusivar 10 voukAidio;

5. Tldc opiletar yevikd 1 podievépyeia;

6. Ilow sivar N @YoM TOV aKTIVOV o, B Kot y;

7. Tlowog mupfvog Aéyeton pmTpikds Kot motog duyatpuedc;

8. Tlow eivor 0 paopo TS MAEKTPOROYVITIKNG aKTvoBoiag;

9. e pia mopnvicn avtidpoon Tt Topapével 6Tadepd;

10. Tuxakeiton ypdvog vrodmhaciacpod | nuilon evog padievepyod vAtkov;

11. Av napéldovv v nuilwéc mowa mosdTnTa, M, o TUPApEiVEL, av 1) apyikn
TOGOTNTA |TOV M)

12. Tugivon ko g Aerrovpyei o amopduntrig Geiger;

13. Tiexppatovv ot povadeg padievépyetag Curie kat Becquerel;

14. Mo sivar o1 avBpomoyeveic Ty podievépyelag;

15. Tukahobdpe yevetucée Prapeg g tovilovoag axtivoBoriag;

16. Tu ovopdlovpe padogpovordynon pe GvOpako Kot ToH Kupiog ypnoto-
notetto,

17. Tueivon 1 Sevdpoypovordynon;

18. dc ypnoomoovvTon Ta padioicdTona oty WITPIKH;

19. Tigivan évog mopnvikdg 6Tadpdc TopPay®YHG NAEKTPIKHG EVEPYELOG;
20. Na ddoete amd éva Topadetypor TupMVIKIG oYdong Kat oOVTNENC.

21. And w00 avthel 0 HAI0C TOL TAAVITIKOD [LOC GUGTALATOS TNV EVEPYELL THY
omolo EKTENTEL,

Baoikés yvaroerg

22. Na vroloyioete Tov aptBpd ToV TpoToviemy Kat Tov verpoviny ot kadéva
OO T TOPAKAT® VOUKALdI: Aib1o- 7, véov -22 Kot TAovtdvio -239 2-5,10—12, 94 - 145

23. "Eva mol an6 moprveg devtepiov ( i H) CuyiCer :
a.1,0000g fB.2,00009 y. 4,0000 g 5.2,016 ¢

, 14~ 15 Ve , . .
24. Av 1o vovrdicia *§C, SN ke ' F givan 106t0va T vopiete o1
exepalet o 6pog 16dTOVO,
o, VOUKAd10 pe ToV 1010 ap1Opud €, aAld S1popeTIKO Z
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

B. voukAidia pe drapopetikd Z ko aptpo vetpoviov, aArd 1o id1o A
Y. vVOUKAidIL [ T 1610 Z, aAAG SLopopeTikd A
3. VOuKAido e 160 aplud vetpoviov, aAld dStopopeTiko Z Kot A

To dtopo tov acPeotiov €xet 20 niektpovia kat 20 veTpdvia, 6TOV TVPHVA
Tov. Apa To dtopo Tov acPeotiov suuPfolriletal cav :
20 40 50 60
a pCa P.,0Ca vy. xCa 4. ,Ca

O polwdg apbuog, 4, evog mopnva eivar 127. O atopukds tov aptBpdc
givar 53. TIdoa voukiedvia, VETpOVIL KoL TPMTOVIO, TEPLEYEL O TVPIVOS OLV-
16¢; [1oc0 nAekTpdvia TEPLEYEL TO AVTIGTOL(O OVLOETEPO ATOLO;

1 mol niextpdvia Toco @optio pépovv; TToca g Luyilovv; (Xpnoipomom-
OTE Y10 TG amatovpeveg otafepéc ) Pifltoypapior)

H oyetucn) agbovia TV 600 1otdénwmv tov povPidiov pe Ar 85 kot 87 avri-
otoryo etvor 75% ko 25 % . Apa 1 oxeTik) atopukn pala tov povPidiov
Ba etvon :

a. 755 f.855 y.87,5 6.865 £.86

2TO(EIMOEG COUATIO0 etvat:
. £vo copatidlo Tov omoiov de yvwpilovue T cboToom
B. éva copotidlo o omoio amotehel CLOTATIKO £VOG TOAVTAOKOTEPOL
GUGTNHOTOC.
v. £V GOUOTION0 TO 0Tol0 HEXPL CNUEPD. OV £XEL OLOCTACTEL .

.40 -

O ocvuporopog ;oK mapiotd :
o. £€vo, VOUKAEOVIO . évo VOUKAISO . éva 16OTOTO
d. To oToygio KAMO

€ TO10 ad TO, TOPUKATM ATOUO TEPLEYETOL O HKPATEPOG OP1OLOG
VETpOVIOV :
235 238 239 239 240
a U B HU v. Np 3. 5, Pu & ", Np

To dtopo evéc otoryeiov €xel To oOUPoro 123 X. Avto onpaivel 6Tl 0VTo
€xet

a. 206 mpwtévia otov moprva tov  B. 139 niektpdvia  v.139 mpwtdvia
d. atopikn palo 67 €. 72 verpdvio GTOV TUPNVO. TOV.

- 37 -
To Cevyog 1, Cl kou 37 Cl mopiota :

a. wopepn P.wwoétoma . y. 166TOVA . 0. OAAOTPOTIOL €. 160Papn

O atopkdg apBpdc evog otoryeiov givar 83. Avtd onpaivel 6Tt Eva dtopo
TOV GTOLYXEIOL OV TOV EYEl !

a. 42 Tpotovia kai 41 vetpovia B. 83 verpovia

v. 41 mpwtévia , 41 niektpovia kan 1 vetpdvio

3. 42 verpdvia kar 41 TpoToVIa €. 83 nhextpdvia
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35. Eva dropo yhmpiov pe atoptkd apdpéd 17 kot oYeTKh aTopuKT
péla 35 éxet otov TLPNVA TOV:
a. 35 mpotovio. B. 17 vetpovia y. 35 verpdvia d. 17 mp@tdvia
€. 18 mpaotévVia

Ivpyvikég avtiopdoels

36. To copoatido o onola koté KbpLo A6yo xpnotoTolodvTaL yia to Bopfap-
dopd Ko ) petactotyeimwon sivon ta verpovia. Avtd ot :
. LTopohv E0KOAO VO ETLTOYHVOVTOL
B. etvon ovdétepa Kat dev armBovVTAL OO TOVG TVPHVES
v. etvan afrafn yo Tov avBpwmo
. mopdyovtot GpBova oTIC TVPNVIKES AVTIOPAGELS

37. Na copmhnphoete TV TopaKdTeo TUpTVIKY aviidpaot
SLi —; + 5 He

38. To 1934 1o Lebyoc Joliot - Curie mpaypatomoinoe pio TexVITH LETUOTOL-
YEION COLEOVA LE TNV TVPTVIKY avTidpaon
27 4 L1
Al +5He —» ; +¢n
To padievepyod 160TOTO TOV TAPACKEVAGTNKE Elvar
30 30 o 31
o 5P B yuSt v 5P

39. Aivovror ot aviidpdoers :
Ra — ’Rn + 3 He + 6MeV ko1 H, + 1/20, — H,0 + 68 Kcal
IMoca Kg H; mpémet va kaovv, daote va mapoyBel evépyela ion pe exei-
vn M onoia Topdyston omd T didonaon 1 mol padiov:
Aivovton 1 Kcal =4,184.10%) kan 1] =6,24.10" eV

40. Zmv avtidpaon g pwtoctvlesnc pe xpRoT padEVEPYOD 160TOTOV TOV
O&vyévov , 50
6 CO, + 12 H, ®0 — CgH1,06 + 6 0, + 6 H,0, mopovoio potog
Kol YAwpopdiing , 10 106Tomo avtd moilel poro:
o. KataAOT PB. mapepmodiot v. yvnbém  J. 0&edmTiKoD

41. Sty nopaxdto Topnviky avtidpaot :
aCu — ; + 2 Ni, 10 couatido Tov Asinel sivar:
a. £voL NAEKTPOVIO B. &va TPOTOVIO Y. £Vl VETPOVIO
0. évo cOUOTIOW GApa €. Eva EOTOVIO

Xpovog vrooirloclacuov - Xpovoroyyoelg

42. Na dhoete pia eppunveia oto yeyovéc 61t to CO, mov mpodpyetat omd Ty
KoHoN TETPEAOIOV KOl TOPAYDY®OV TOV OV TEPLEXEL TO POUSIEVEPYO 10OTOTO

4 . o 12
s C o givon povo ““CO, .

43. To %noc0o16 v ardpev 2 1o onoio mapapével 0S1GCTOOTO PETE Th-
podo 2,5 h (ypdvog vrodumhaciacpod = 25 min) sivo:
a.15,6% B.1,56% v.3,13% 3.6,26%
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44.

45.

46.

47.

48.

49.

50.

51.

To padievepyd 166tomo Tov poAdBdov 2*Pb £xet yp6vo vrodumhaciacpod 8
h. Av Esxwvfoet kaveig pe 1 g avtov, n tocdtnto Tov Ba tapapsivel adid-
onmaotn 610 T€A0g 24 h givo:

a.059g B.0,33g v.0,25g 6. timota €. 0,125¢

H ovykévipmon tov 2Kr ( Ty, = 10,73 ypévia) oe Hyog 15 Km eivar 10,0
picocuries avé me. TIooa xpévia TPEMEL Vo, TEPAoOVY, GOTE 1) CVYKEVTP®-
o1} Tov va éoet ota 0,625 picocuries /m? ;

"Evag aryvrtiokdg mémopog sEetdleton yuo podioxpovordynon pe “C. ‘E-
o1, éva delypa amd avtdv Kaiyeton kot to mapayopevo CO, cualéyetal. O
uetpnig Geiger divel y1” avtd 11,7 krdmovg avd Aemtd yo kabe g tng é-
VOONGS. ZOVTOVO VAKO 00 TO 0T010 QTIAYTNKE 0 TATLPOS diveL avTioTory
15,3 ktomoug. Av o ypdvoc vrodimhactacpod yu tov *C eivonr 5760 ypd-
V10l VO, EKTIUNAGETE TNV NAIKIO TOL TOTOPOV.

ITow amd TIC TOPAKAT® TPOTAGELS OV OLPOPOVV T PAdIOYPOVOLOYTON LE
avBpaka dev givar opOn :
o. *C mapdyetan omd T emidpacn e Koopuig aktvoBoriag
ot0 Ny g atudoparpag
B. 10 *C o&e1ddveton mpog *CO, o omoio avoperyvietar pe To
un padevepyd CO, g aTpdopopags.
y. 6tav 0 opyaviopdc tedaver o H*C amoovvrifetar Tpog N
5. M pébodog pmopel va mpoodiopilel niikieg peyodlvtepeg amd To xpovo
vrodmAactacpob Tov *C.

‘Eva padioicdtono €xel ypovo vrodimiactoopov 10 nuépec. To mocd mov

0o mopopeivel amd 8 g owtov petd and 40 nuépeg sivar:
a 059 B.409 v.20g 9.6,09 ¢.1,0g9

Av vrdpyet ioog opBpog mol amd 6vo padievepyd 1odtoma, £keEivo To 0-
nofo givar To TAéov emikivovvo o€ dueon mpocEyyion giva ekeivo 1o omoio
&xel xpévo VTOSITAUG1IOCLLOV:

0. 4,5.10° ypévia  B. 65 ypovio. y. 12 nuépeg 8. 10 min &.1 min

"Eva deiypo E0Aov and aryvrtiokd ndmvpo diver 9,4 ktdmovg ovd min ko

avé g omd T didomaon tov “C. Mo givor 1 nhucia Tov mamvpov; (Aedo-
péva amd v doknon 46)

0 ypbdvog Lanfg Tov mpwToviov vroloyileton oe 10*° 5. Na tov cuykpivets
LLE TO ¥PGVO LHG TOV cVUTVTOC, 0 omoiog extipdron og 10 ypdvia. Eivat
paxpOTEPOG 1 O KoL Kotd ToOca Ypdvia ;

I'evixa Ilpofifjuara

52.

"Eva niextpoviofoir (€V) eivar ) evépyela Tov anodidetar, Otav éva nAe-

KTpOvio mepvd peta&d 6vo onueiov ta omoia mapovoidlovy dapopd dv-
vapucod 1 volt. Apa 1 eV icodvvapei pe :
0.1,6.10%%) p.4,810%) y.1,6.10"°J 5.4,8.10™
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

€. 6,62.10%)

A6 T0 TOPOKATO OpYOve, EKEIVO TO 0moilo dgv pmopel v’ aviyvedoel Gple-
oo padievépyeta ivar

. T0 omvOnpockdmo B. To nAektpookdOmo Y. TO AUTEPOUETPO

3. 10 potoypaewkd film €. o 6Ghapog Wilson

To 0&w6 00, CH3COOH, avtidpd pe ) peboavorn, CH3OH, vy va oyn-
paticet évov eotépa, CH3COOCH; kat H,0. Tlohg Ba ypnoiporolovcote
10 166t0m0 %9, y100 vor amodeifete av o GTopo TOL 0EVYOVOL GTO VEPS
npoépyetor amd to -OH tov 0&Eoc M} amd to -OH g ahkodANG ;

H mocémra tov 3,7.10" padievepydv Saomdoswv avé dsvtepdrento &i-
VoL YVOOTH GO £Vl
a. Debye . Rutherford . Einstein &. Fermi €. Curie

‘Evag poyving o mpokodécel T peyolvtepn omdkiion og dEoun
o. OKTiVOV ¥ B. vetpovimv  y. niextpoviov §. copaTidiov o
€. TpoTOViV

Alvovtar ot : gpPb +54,Cr 5> A, ¢Cf+s0 -5A, A—a+X |

X—a+¥ Y>a+Z.

No vroAoyicete Tovg atopkovg apfpovs tov A, X, ¥ ko Z kot omd av-
16 va Bpeite kot moa oTotyeia etvat.

Ye éva amo to mepdpata tov Rutherford to 1911 mapdyovtav

3,4-10" sopatidia o /s, ta omoio édwvav tehucd 0,039 cm® He petpnuéva
oe STP ava £€tog. Me ta dedopévo, anTd v VITOAOYIGETE TNV TN TOL op1d-
pob Tov Avogadro .

2TV TOPOKAT® TUPNVIKY avTidpoo : 2;‘ Cu —»;+ 2‘8‘ Ni , ovtd
mov Aginet etva:

o. £voL NAEKTPOVIO P. £va TPOTOVIO Y. £Vl VETPOVIO

. évo cOUOTIOW AAPA €. éva @OTOVIO

[Téca «gldn» popimv vepov pumopoHv v TpokLYoLV ortd Ta.
1H, le, iH,K(ll 120, lgO, 1gO:
a3 B9 vy6 827 £18

Ao g mopoakdTe aktivoPorieg exeivn 1 omoio EVKOAOTEPO CTAUATA GTOV
aépa etvon :

o. oKTivec GApa  P. axtiveg frto v. VETpOVIOL J. OKTIVES YA

€. axtivec X

190



63. ¢ éva Seiypa opukTod Tov ovpaviov PpEdnKe 6TL TO PAPOC TOV TEPLEYOWE-
vou Pb givar to 22,8% tov ovpaviov wov vdpyel 6° avtd. No, eKTIUACETE
v nAkia g yng omd ta dedopéva avtd (couminpopaticd dedopévo. and
TO KEIEVO).

64. 0 upBpoc TOV copaTdiov Ghea Ta omoia ekAvovrar avé s omd 1,0 g pa-
Siov eivon 3,608-10™°. No mpoodiopicete v ty, Tov podiov .

65. Iow and 0 TaPaKGT® OTOUEN TAPACKEVAGTIKE TEXVITTE O TOV Gv-
Opomo
o. oktivio B. 06p1o y. paddvio d. Kovplo €. Kaiclo

66. Podievepyé Na pe Ty, = 14,8 h eioyetar pe veon oto oipo evoc
{dov ota mhaiclo evog TEpapatog tyvndétnone. Metd and ndceg
nuépeg n podievépyeta Oa mésel 6to 10% tng apykng;

67. H ondrero evoc verpoviov amd Tov Tuprive ToL oTHov eVOQ
otoygiov:
o. aAlaler T ki @vorn Tov atdépov  P. mpoxorel TPOSANYN €vOg
TPOTOVIOV Y. EMPEPEL TOVTOYPOVT] OTDOAELD. VOGS NAekTpoviov b. oAAGLeL
TIG PUGIKEG IOLOTNTEG TOL OTOUOV €. PELDVEL TOV OTOMKO aplBud Tov oTot-
yelov

68. To devtépro sivon :
a. £vo NAEKTPOVIO pE BeTikd poptio
B. éva vetpovio cuv 600 Tp@TOHVIL
Y. évog Topnvag pe 1 Tpotoévio Kot 600 veTpdvia
4. évag mopnvoc pe 1 mpwtdvio Kot Eva VETpOVIO

;s Ly . , 226
69. H skmopnii £voc copotdiov GAea amd Tov TupHVe. Tov s Ca 0a

dNpovpyNoEtL :
o o Ra B. %2Fry. ZFr 8. %Z2Rn & “3Rn

70. Aciypo 1,0 mL ond éva S16Avpo To omoio mepIéxel padlevepyd TPiTIo Ko
10 onolo ivel og katdAAnho petpntn 2,0-10° kThmovg avé S elodysTar pe
éveon oto oopo evog {dov. Metd and Alyo xpdvo, apov dniadn KukAo-
@opnoet 1 éveon cg OAo 1o aipa, Aappaverorl ard avtd deiypa 1,0 mL, to
omoio 610 1510 dpyavo diver 1,5-10* kromovg avé s. TTotog givor 0 GyKkog Tov
aipatog Tov {dhov;

71. Iow and 10 napukdte copatidia dev pmopei vo entayvvdel oe enttayv-
VTN COUTOI®V !
o. copatidto Ghea  P. nhektpovio . 10v avBpaxa J. veTpdvio
€. TIPOTOVIO

72. H napaxdro petoPols , le + iH - gHe + én , TOPLOTAVEL piaL |
o. oxdon P. ynukn avtidpacn y. ovtokotdAvon S. cvvinén
€. eEdBepun avtidpaon
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ApaotnprotnTto

H mopnvikn evépyera, pia mopeEnynuévn anyn niektpr-
[ 1T)

H yprion ¢ mupnvikng eVEPYELNG Y10 TV TOPOY®YN NAEKTPIKOD PEVIOTOS Eivarl
apketd mapeEnynuévn, A0Ym dyvolag Kuplog, otn onuepwvn Kowvovic.. Kaio
Aomdv givar va yiver pio obykplon e toug Oepuonlextpikovs otaluovs mapo-
YOYNS NAEKTPIKOD PEVLIOTOG, O1 00101 KOTAVOAMVOLV amodifwuéva Kadouo.

H ovykpion va nepihafet o e&ng 6éparta

1. Hepifaidov. O&wvm Ppoyn , CO,, NOy, SO,

2. Yyeia. axtvoPolieg, mupnvIKES SOKIUES, ATOUIKG OTTAQL.

3. Acgpdiera. Atvyquato Chernobyl, Three mile island. Zvvéneiec.

4. Anofinta. Oykoc, €10 kot OANEN amofANTOV.

5. dwappon texvoloyiag 6e «TPOUOKPATESY.

6. Kooroc.

Me Biproypapikr £pguva vo otnpi&ete enyelpNUATO VITEP 1 KOTA TOV TUPNVL-
KOV oTOOHOV.

No cvALéEete oTotyElo Y100 TO. TUPTVIKA ATUYXNUOTO TTOV OVOPEPOVTOL TOPOTA-
vo.

T etvon 1 «amtdpevn téppo»;

TToteg yerrovikéc pag xdpeg dStabETovv TupNnVikovg otadpovg ;

Iailer poro N celGUKOTNTO TG TEPLOYNG ;

T poro mailer o Aiyvitye o YdpoL pog ;

ATavTIGEIS 6TIS ACKHGEIS TOLLOTANG ETILOYIG KAl 6OGTOV
Jalovg
23. 3§ 38. o 56. vy
24, 5 40. o 59. v
25. y 41. o 60. -
28. B 43. B 61. polh ...,
29. 44. . OTOMS
30. B oty 47. ) 62. «
3. o 48. 65. 5
32. ¢ 49. s 67. 3
33. B 51. paxpotepoc 68. s
34. kawd 1077 xpo- 69. 5
vie 71. 3§

35. & 52. —
36. B .
37 . 53. v

A 55. ¢
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ITAPAPTHMA A

> AEZIAOTIO OPQN
> EYPETHPIO
> EYPETHPIO ONOMATON



&

AKOpeoTo drGlopu: 10 Sidlope 610 0moi0 pmopE(
vo dtodbel ko dhin mocoTTe SLuhvEVIC ovGTug
ce otabepéc cuvinkee

Apurd ouddopa: o Sidhopa KPS TEPIEKTIKOTN-
TG

ApOpog oCeidmong: evoc atdpov o pic opolono-
Aty evaon opiletot To avopeviké goprio mov Oo
OMOKTIGEL TO GrTopo, av To Ko Ledyn nhextpovi-
v omodofodv 610 NAEKTPUPVIITIKOTEPO  GTONO.
Avtictoxa, aptipdc oleidwong evog 1vtog oe
LOVTIKY] £VOIGN] EIVOL TO TPOYUUTIKG QOPTIO TOV 16-
VTOC.

Baogig: koté tov Arrhenius o1 EVGEIC OV GTOL
vouTIKG TOVE Sekvpara divovy OH'.

Buowkd oleidua: oleidio mov £yovv T jmukn cv-
umepLpopd Paoemv.

-

Ipappopopraxog oykog (V). o dykog mov kora-
Joppaver To 1 mol ovoiog ot opiopéveg cuvinkeg
Beppokpasiog ko wieone. Xpnowonoleitor oTo
CEpPLOL.

A

Acikteg: yukéc oveieg mov mpoodiopilovy to pH
EVOC SLUAVPOTOC KUTE TPOGEYYLOI).

Avdlopa: opoyeveg piypa 500 1) TEPIGGOTEPOV GU-
GTUTIK®OV.

Awdopévn ovesia: 10 ovoTaTKG TOL SUADpOTOC
nov Ppickeron og pKkpdTEPT Cvehoyic.

AwdldTng: 10 GLGTOTIKG TOV dredvpoTog Tov Ppi-
oketat oLVIBLg 6T peyoliTepn avedoyia Kot £xel

n2

AEEIAOI'TO OPQN

ATpocQapikn} pomaver): 1 ollolwer] TS TOloTL-
KNS Kol TOGOTIKIG GVGTUGNC TOD GTHOGHUIPIKOD
aépa Tov pmopei va £xel PloPepéc cvvénsiec.

Atokn] axtivae: xalopiler to péyeboc Tov o1o-
pov.

Atopik6 Bapog : Biéne Eyeruan atopua pala

Atopkég apBpog (Z): o apidpdc mpoTovioy tov
TPV EVOS UTOpOV.

AtopkbétnTe: 0 opfpdc TV oTtOp®Y 6To pHoPLo
TOL GTOLYEIOV.

ATtopo: 10 HKPOTEPO CONATIO0 EVOC GTOLYEIOV TTOL
UTOPEl VoL TEPEL HEPOC GTO GYIUOTIGHO YNHIKOY
EVOGEWY,

Buaoikdg yapurtipuc: Koweg 1810tnteg Tov Pooe-
v,

TV 1810 QUOIKY| KUTAGTUGT HE oVTI] TOV SluAVLa-
T0C,

AwkvtémnTa: N péylon) mocdmTe TS SLIAVIEVIC
ovciag mov pmopel v Stkvbel o GUYKEKPIPEVD
dlokiTn Kot o€ otabdepéc cuvinKee.

AweBvic Zvompe Movadoy, SI: petpikd chomua
peyebow mov kubopicTike petd umd Siebvi) cupQm-
vie kot oxolovbeiton omd Ohec GyedOV TIC YMPES.



Evoo0spun avtidpuon: n oviidpouon Kotd myv o-
moio amoppodtul DeppdTnto

E&ayvmon: 1 petatpom) e ovoiog kotevleiov
omd TV GTEPEN GTHV CEPLL KUTAGTUON.

Elovdetépmon: 1 aviidpuon evog o&éog pe pio
Béon. dnkudi 1 évwon H" xon OH™ mpoc cynuartt-
GO VEPOU.

Zuyoc: opyavo pétpnong palog.

Hiegktpupynikétytu: otolgeiov ovopdleton 1
T¢o1 TOL UTONOV GTOEIOD VO £LKEL NAEKTPOVICL,
OTOV  OTO GUUHETEYEL GTO GYNHUTICUO TOAVUTOL-

KOV GUYKPOTIHETWVY.

[6v: T0 QOPTIGHEVO GTOLO 1) TO (POPTIGUEVO GL-
YKPOTI LG UTOHMY.,

Tovilovoa uxTivofoiic: oxtivofoiic mov wpokuiel
GYNILUTIGHO 10VIOY.

Kotoldmng k) oveic mov auavel Ty toy-
TITO. LLOC OVTIBPEOTC. ¥WPIC VI KUTOVUAMVETOL.
Kaven: n avtidpuot) og ovoio pe 0&uyovo 1) uépa
OV GUVOBEVETUL UMO TUPUyWYI] wToc Kol Deppo-
TTUC.

AEZIAOIO OPQN

n3

EioO0spun avtidpuon: 1) ovtidpucn Kotd vy o-
moio exiveTon Depuotyro.

Erapgotepilovra oeidw: oleidia mov €govy h-
).ote cuuTEPIPOPE PAcemV Kol Ghhote 0EEMV.

Etepoyevic piypo: piypo mov dev €yel idle ovoTO-
1) ¢' 61 TNV £KTUCT] TOV.

Higktpivia e0évovg: niekTpovia eEMTEPIKIC OTL-
Badag mov kabopilovy T yNIIKY] CLUTEPKPOPE. TOV
aTOLOV.

HiekTpovio: vroutoukd cmpotidlo mov Kiveltol
YOpw omd Tov mupive. MEPEL TO GTOLYEIMSEC UPVT)-
TIKO NAeKTPIKO popTio. €.

Hplon: Bréne ypovoc vmodinhuclosLon.

Tovtucdg 1 eTepomolikdc deopdc: o deouoc mov
dnuovpyeitan pe amofoil] Kot TPOGANY NAEKTPO-
viov.

Io0Toma: GTopw e ToV (510 UTopKO UALL Slupope-
TIKO polikd opdpd.

Kopeopévo dudlope: to ddivpe 6T0 OM0io et
drhvbel n péyton mocdTTE TS Ovoing ot otabde-
péc ouvinkec.



Mala: 10 mood TNC VAC TOL WEPIEYETUL GE £VOL
GO0

Malwkoc aprOpoc (4) : o apibudg v TpmTovimy
KOL T@V VETPOVI®V GTOV Tupijva eVOg aTopLov.

Metafetikn avridpucn: ovtidpoon oty onoia
dev vmdpyer petafoln otoug apdpoic oéeidmong
TOV GTOLYEIWV TOV HETEYOLV G~ CVTEC,

MeTaoToyeimdon: 1) PETOTPOT] EVOC YNUIKOD GTOL-
¥€LOL G (A0 PHECH TUPVIKIG OVTISPUSTC.

Miypa: amoteheiton and dvo 1 neprocdtepec Kobo-
PEC OVLGIES O OTOIEC SLOTNPOVY TV TOLTOTNTH Kot
TIC 1810TNTEC TOVC.

NeTpévio: vnooTokd cepPoTidlo tov mopive. 1-
LEKTPIKG OVBETEPO.

0

OyxopeTpun Qrain: opyovo pétpnonc dykov.

OyxopeTpirés KO vdpog: dpyavo pétpnong o-
YKOV.

‘Oyxog: 0 yhpog Tov KoTodopfavel Evo co L.
Opada: xatakdpuen 6THAN TOL TEPIOSIKOD VoKL
JLE OTOLYELCL TTOV £YOVV OVHLOYEC 1810TITEG,
Opoyevég piypa: piypo pe idta odotoon Kat 1810-
TNTEG G' OAT] THV EKTOLON] TOV.

Opowontolaxés deopds: o deopdg mov Snuovpyei-
Ton pe apotBaic GUVEIGPOPE NheKTPOVimY.

HepreknikéTnra hruddparog: 1o péyedog mov dei-
YVEL TNV TOCOTNTO TG SleADUEVIIC OVGIG GE Opi-
GV TOGOTTA SO ONLOTOC.

n4

Mol (mol): povada mosodtntag ovoiag oto S.I. To 1
mol givon | mocoTNTO TTOL TEPIEYEL Ny cmpoTidie.
Moépro: Mépio eivon 10 pKkpOTEPO KOpATL og
kabopropévig ovaiog (Evaanc 1) ototyeiov) mov
umopel vo vmapéel ehetlepo, Srampdvtog TIc 1810-
TITES TNG VANG 07d TV OT0ie TPOEPYETUL.
Mopwaxé Bapog: Bhéne Zyetuai poproxiy pade.
Mopwaxdg Tomog: deiyver omd mole oToyeia omo-
teleiton 1) oot Kol Tov axpifn optfpod twv otd-
HOV GTO HOPLO TNE EVOICTIC,

Novkheovia: coporidio Tov Topive dnladi mpo-
TOVIOL KO VETPOVIOL

0&éa: kot Tov Arrhenius o1 VIPOYOVOVYEC EVOIGELC
TOL GTaL VIUTLKE TOVG drodkdpato divovv H.

O&eidra: evGEIS OTOEIMVY e TO 0&uYovO.

O&edoavayoyn avtidpaon: ovtidpuon oty
onoia £xovpe petafor otovg optBpoig oéeidwong
OPLOUEVIV GTOLXEIV TNC AVTIdPUOTC.

‘O&wva o&eidra: 0Leidiu pie cLUTEPLPOPE 0EEWV.

V& Bpox: n Ppoxn mov éxet pH pukpdtepo tov
5.6 (pH ¢ xabopnc Bpoyne).

V&wog yupaktipac: Kowvee 1IB10TTES TV 0EEMmV.

Ovoia 1 kKabBopropévo cOpa: coOpw pe kabopiopé-
v1] o0GTUON Kol 181OTNTES.

Heprodkée mivexkag: mivokoag taéivopmong tov
oTOEIOV KT odEOVTO OToptKd aplOpd.

Igpiodog: opilovTia GEPA TOL TEPIODIKOV TIVOKC
MOV TEPLEXEL GTOLKEID [E GTopa TTOV £XOVV «ypNol-



pomonce Tov 510 ap1Bpo oTifadwy yo TV Kato-
VORI TOV NAEKTPOVIOV TOVC.

Me-ya (pH): deiyvel m0c0 0&wo 1] Paciko eivon Eva
ddhvpo.

Meydpetpo: opyavo pérpnonc tov pH evog dtohv-
potoc pe akpifeto.

poyoida: Opyovo PETPNCIC OYKOU.

P

Padievépyera: 1 axtivoBolio 1) omoia eKmEpmETON
Katd T pudlevepyd amocvvbeon - didomaon - a-
otabhv mpnvev pog otabepotepove.

2

Z1povio gKponc: opyavo PETPI|GTS dyKo.

Zyenikn atopukn pala(A4,) 0 apibpog mov Seiyvel
mOoEC QopEC eivon peyoddtepn N pala evog aTOpov
omd 1o 1/12 g palog tov otopov Tov GvBpo-
ko—12. Aviikabiotd Tov 0po atouixé fapoc.

J

Duokic WLOTNTES: 0L IBOTNTES EVOC GAONUATOS TOV
mpoodopilovron ywpic vo petafdiletor N gk
OV GUGTUGH).

X

Xnueia: n emomiun ™ VANC Kol TOV HETUPOPPD-
GEOV TNC.

Xnpikég 110t TES 01 1810TNTEC EVOC GMNOTOG TOV
mposdopiCovran pe petafoli] ™C MUIKIC TOUS
ooTaoTC.

Xnuiki évoen: kofopiopévy ovsio mov omotelei-
Ton omd dVo TOLVAGYIGTOV GTOpE OV £XOVV dlOYO-
PETIKO OTOMIKO aprBpo.

AEZIAOTIO OPQN

s

Mukve Swddvpa: Siéhvpe HEYGAMC TEPIEKTIKOTI-
Tog. 1

Mukvétnta (p): To Tkiko g palog mPog Tov o-
VTiGTOLX0 OYKO.

Mupnvua Xmpueia: 1 ypeio mov aoyolieito pe ¢
UETAPOLEC TOD TUPIVE EVOC UTOHOV.

Eyenikn] poproxn pala (M,): o apBudc mov oei-
¥VvelL mOGEC QPopég eivan peyoiivtepn 1 palo evog
popiov omd to 1/12 e paloc Tov ardépov Tov Gv-
Opaka —12. Avakabiotd Tov 6po popiaxso fapoc .
Tupada: To niextpdvia mov KivodvTol oThy idla
nePinov omdotacn and tov mopiva AEpe ot Ppi-
oKovTol oV idle oTifado 1 @Lowd 1) EVEpPYELUK
oTadyu.

Dueikd Quivopevo: 1) petafolt) oty omoiw ulhd-
Couv opiopévec omd TIC QPUOIKEG ISIOTITEC TWV OV-
GOV, EVO) 1] YUK GOGTUGT OLUTIPEITUL.

Xnuké otoygeio 1| ororyeio: xabopiopévn oveia
OV OROTELEITON OO GTOMO PE TOV (610 CTOMIKO
aplOpod.

Xnpuuké @uvépevo: 1 petaPoki) oy onoia £xovpe
pulun ahhoyn] ot 6UGTHON KOl GTIC LBIOTITES TV
oVGLDV,

Xpovog vrodurhacracpot (npulon), tyz : o xpo-
VOC 0 0moiog omronteiTon Y10 Ve S1uoTaeTEL 1) JioT)
oo TV OPYIKT] TOGOTITO TOV PUSIEVEPYOD VAIKOD.



EYPETHPIO

CEPIL KUTGOTOGOT) 16 dléhopo oKopesTo 22
CEPLWV TIVOKOg 103 Slékopa apond 21
OKTIVEC O 172, 173 o1l vpa fuoctikod 90
aKtiveg 172 Sk KOpEGLEVO 22
OKTIVEC Y 172 Suopa 6&vo 90
oo 94 Sdkopo ovdétepo 90
CADGLBWTN ovTidpooN 181 Sidhvpo TKvoe 21
avapuén sthopdrov 145 SLoOPOTOE TEPIEKTIKOTITES 21, 141
avtidpaon amhig avTIKOTAoTUoNC 100 Stokopévn ovoio 20
avtidpoon anocbvieonc 100 S 20
avtidpaon Siiomacng 100 StoekvtdTnTo 22
avTidpaon Smhig avVTIKOTAGTUGTC 102 debvéc cvetua povadmy,SI 5,6
ovTidpuct) eE0VBETEPMIGTIC 104 OPUCTIKOTITUS GEIPEL 101
avTidpaon cvvieonc 100 evo6Bepun avrtidpaon 99
CVTIOPUCTIPUS UTORIKOC (TUPNVIKOC) 181 eklyvman 16
anapdpnmig omvinplopdv 175 gEovdetépmon 104
amodooN avtidpaong 99 e&mbepun cvtidpaon 99
OMOTELEGILATIKI KpOoT 97 ETEPOTONKOC BEGOC 54
apaimon dokdpatog 143 gvyevi] aépia 12
appoi o&eidmong (mivakec) 63, 64 niextpapvnTikdéTTO 59
opOpog Avogadro 130 NAEKTPOLVTIC 83
opOpdc o&etdwang 63 nkektpoivTiKy SidoToot 83
OTOLKY OKTIVOL 54 niektpovia chEvoug | 53
oropuk] povado palog (amu) 128 NAEKTPOUCYVITIKY aKTivofolia 171,172
OTOpLKOg aptipoc 14 niektpoviaki] dopr 47
aropkdTTU CTOLYEIOD 11 NAEKTPOVIOKOC TOTOC 59
GTopo 1 1,13, 44 NAEKTPOVIO 14
papog 7 NAEKTPOVIOV KaTavop 47
Paoerg 86 nulon 174
Baotkdc yopurTipog 89 fewpia Arrhenius 83
YPURHOHOPIOKOS OYKOG 132 itnuo 102,103
deirreg 90 v mivakog 103
oLivpo 20 16v 12

rne



oviCovoo axtivoporia
10VTIKOCOEGNOC

160TOMOL

Kafodikég axtiveg
KoTohvTng

KOTUOTOTLKI ESlomoT aepivv
KPovTikdg apbpuog .kvpilog
KOG KN aktivofolio
KpOGTOALOG

KPUGTOAMKO TAEY QL

nalo

MALO VTONTOIKAY COUOTIOIWY
podikde appoe

peTODETIK avTidpuoT]
HETUOTOXEIOT

uiypa

uiypo opoyevég

Uiypo ETEPOYEVEG

pok, mol

HOVGOES pHETPNoNG

HOPLAKOC THTOG (YPapi)
popiakdc THTOS (OVopaoic)
poplakotnta kot ' éyko. (Molarity)
popio

VETPOVIO

vopog Boyle

vopog Charles

vopog dtnpnong e palog
vopog Gay-Lussac
VOUKAEOVLOL

voukAidlo

oyKog

OpLAO0 TEPLOBLKOV VUKL

OMOLOTOMKOC SEGUOC

EYPETHPIO

177

98
137, 138
47

177
55,57
12,57

130
5,6
65
65
141

14
137
137

96

138

170

49
58

nz

OLLOLOTOAIKOC 1] TOMKOC SECOC

OLOLOTOMKOC TTOMKOC SECHOC

OVOLLOTOAOYI0 CVOPYOVWV EVIIGEWV

oféa avopyava

oceidia

oéeidiu Paoikd

oéeida emopgotepilovia
oéeidwa 6&va
0Le1doavaymYIKEC avTIOpAoES
ocwn Bpoxn

0SIVOS YapaKTIPOG

Opyove pETPNONG Natog
ovpavio

noykoo o otebepd aepimv
TEPIEKTIKOTITTA SLohbpaTog
TEPLOBIKOG VOPOg
TEPLOBIKOC TVOKOG
TEPIOSOC TEPLOAKOV TiVOKKL
nepioceln

ne—xa (pH)

TEYAPETPO

wpodTUREC cuvinkeg . STP
TPOTOVIO

TOKVOTI T

mokvotTe oEpiov

TopTveS

mopnvog aotebig

TUPTVOG U TPLKOC
TOPTVIKT ovTidpoon
TOPNVIKI] XNpeio
PUOIEVEPYELDL

podievepydg didemoon
pudiobepuneia

podloicdTono

59
60

65

84

92

93

93

93

99

105

87

8

171

138, 139
20,21, 141
48
47,51
48

150, 151
89

91

133

140
14, 15
170
171
169
169
171
170
180
173



pudloypovoioynon
omvinpookonio
oTokoypiteg

OTOAUKTITES

OTEPEQ KOTAOTAOT
oTifado

ototyelo (ko)
GTOLYEIOPETPIKEC UGKI|OELS
GLYKEVIPWOT) S0 OUUTOC
GLUTOKVOGT] SLoADPOTOC
GUVTEAEOTES YNMIKTC Eiowong
coVInén

oybomn

OYETIKY) OTOMIKY) palo, A

oxeTiki) popraxn pale. M,

180
180
128
129

EYPETHPIO ONOMATQON

Arrhenius
Avogadro
Becquerel
Berzelius
Bohr
Boyle
Charles
Curie

Dalton

Anpodkpitog

83
130
171
62
13,45
137
137
171
13

13,45

CONOTIO0 GApo
coportiélo fita
VYPI] KUTUGTUOT]
vmobeon Avogadro

OUOHOTOYPAOOS palog

(POPTIO VTOUTOUIKDY CHUATISIWY

(QUOIKEC 1810TNTEC
QVOIKO PouvOpEVO
YN UIKEC 1O10TITES
ALK avtidpaon
ALK Evoon)
muki e€iomon
ANHIKO QoIvOpEVO
ANMIKOG dEGPAC

APOVOC VIONTAUCLUC OV

Gay — Lussac
Lavoisier
Mendeleev
Meyer
Moseley
Newlands
Rutherford
Schrodinger
Soddy

Sommerfield

172
172

16

95, 96

54

174

138
84
47,48
47

48

47

13, 169
13

169

13



ITAPAPTHMA B

MMEPICAIKOE IIINAKAZ
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ITAPAPTHMA I

> LXETIKEEX ATOMIKEEZ MAZEX OPIEMENQN XTOIXEIQN
I'TA YIIOAOT'IEMOYX

> IIINAKEE TXETIKQN ATOMIKQN MAZON ME TEXZEPA
YHMANTIKA YHOIA

Zyxenkég Atopikég Malec opiopévov mxﬁm; i

(via urToAoyiopoUCg)
Alwrto N 14 :
AvBpoakog C 12 ;
i Apyikio Al 27 '
| Apyvpog Ag 108 |
' AoBéomio Ca 40 i
" Bépro Ba 137 |
| Bputo Br 80 |
- exo S 32 .
(G 1 127
Kdéno K 39
| Koaooitepog Sn 119
- MoayyGvio Mn 55
- Moyviiolo Mg 24
M6rvpsog Pb 207
| Népro Na 23
- Nixéo Ni 59 |
| O&vyovo 0 16
f Mupitio Si 28
| Zidnpog Fe 56
Ydpapyvpog Hg 201
- Ydpoydvo H 1
| ®O6pro F 19
| Pooedpog P 31
- Xoaxog Cu 63,5
- XAopro Cl 35.5
- Xpowo Cr 52
' Zn 65

Yeuddpyvpog



ZXETIKEZ ATOMIKEZ MAZEZ (A,) ZTOIXEIQN

ME TEZZEPA ZHMANTIKA YHOIA

H cuykpion £yive pe Bdon 10 156100 -C ToU exel Ar =12 akpifug

ATop.

Ap,{ Ovopa I0pBoAo Ay '::;: Ovopa SopBoro A
1 Y6poydvo H 1.008 53 fwbio | 1265
2 "Hhio He 4003 54 ZEvo Xe 1313
3 Aibo Li 6941 55 Kaioo Cs 1329
4 Bnpurhio Be 9012 56 Bapo Ba 137.3
5 Bépio B 10.81 57 NavBdavio La 1389
6 "AvBpakac C 12.01 58 Hnpnrpo Ce 140.1
7 'Alwro N 1401 59  TMpaowobimo Pr 1409
8 Ofuydvo (@] 1600 60 Neobipo Nd 144,2
9 DBopIo F 1900 61 MpourBeio P 1449

10 Néo Ne 20.18 62 Zapdpio Sm 150.4
11 Nérpio Na 2299 63 Evpdmao Eu 152.0
12 Mayvioo Mg 24.31 64 Fabohivio Gd 1573
13 Apyiho 65 TépBio Tb 158.9
{Ahovyivio) Al 26.98 66 Avanpdao Dy 162.5
14 [Mupine Si 2809 67 *Ohpo Ho 164.9
15 Duwodgdpog P 3097 68 "EpBio Er 167.3
16 Oelo S 32.07 69 Bovio Tm 168.9
17 Xhwpio Cl 35.45 70 Yrrépfio Yb 173.0
18 Apyd Ar 39.95 71 Novtino Lu 175.0
19 Kahio K 39.10 72 ' Aguio Hi 1785
20 Aofeomo Ca 40.08 73 Tavrdhio Ta 180.9
21 Ixavbio Sc 44.96 74 BoAgpdiuio w
22 Tirdvio Ti 47 88 {Tovyxaréwia) : 1839
23 Bavdbio v 50.94 75 Privio Re 186.2
24 Xpuno Cr 52.00 76 ‘Oopo Os 190.2
25 Mayydauio Mn 54 .94 77 Ipi&ro Ir 192.2
26 Libnpog Fe 55.85 78 Nevxdxpuooc Pt
27 KoBdarino Co 5893 (Mhartiva) 195.1
28 Nikéhio Ni 58.69 9 Xpvode Au 197.0
29 Xaikoe Cu 63.55 80 Y6pdpyvpoc Hg 200.6
30 Yeubapyupog Zn 65.39 81 BOdarhio T 2044
31 Fao Ga 69.72 82 MéruBoc Pb 207.2
32 lepuduio Ge 7259 83 Biopottho Bi 209.0
KX Apoenikd As 74.92 8 Mokwwio %Py 210.0
34 ZeAnvio Se 78.96 85 'Actaro oA, 2100
35 Bpwpio Br 79.90 86 Pabéuio py 2220
36 Kpunrd Kr 83.80 87 Dpaywio B 1 2230
37 PouBitio Rb 8547 &8 Paéio g 12 226.0
38 Trpdvnio Sr 8762 89 AxTivio *Ac 2270
39 Yrpo Y 88.91 90 Bdpo Th 232.0
40 Zipxdvio Zr 91.22 91 Mpwraxrivio Mpy 231.0
41 Ni6Bio Nb 9221 92 Qupavio U 2380
42 MoAuBbaivio Mo 9594 93 Mooeibuwno “Np
43 Texvimo Te 98.91 (Nermotvio) 2370
44 Povfirivio Ru 101.1 94 Mourwvio 2py 239.1
45 Pébio Rh 1029 95 Auepiio “*Am 2431
46 Nalkabio Rd 106 4 9% Kiolpio Cm 2471
47 "Apyupog Ag 107.9 97 Mnepkiiio “'Bk 2471
48 Kébuo Cd 1124 98 Kahigpopuin et 252.1
49 ‘lvbio In 1148 9 Alvatdivio SES 252.1
50 Kaooitepoc Sn 118.7 100 ®Epuio *Fm 257.1
51 Avnipéuio Sb 1218 101  Mevreréfo “*Md 256.1
52 Terhotpin Te 127.6 102 Nopnéhto “*No 259.1

103 Awpévoo Ly 260.1



ITAPAPTHMA A

> OEMEAIQAH METEOH KAI MONAAEX
>TIOAAAIIAALIA KAI YIIOITOAAATIAAXIA MONAAQN

MéyeBog Xoppoiro Ovopooia opPoio
neyéboug povadag povadag
Mnkog 1 LLETPO m
MaCa m YUMOYPOLLLO kg
Xpobvog t OEVTEPOLETTO S
Oeppokpacio T KELBLY K
INocoémnta n HOA mol
ovoiag
TMocém o I CUTED A
NAEKTPIGLOV
Dorevn loypig T KOVTELD, cd




[pobepa Zopforo Lyeon ne ™ Po- [Hapdosrypo

GLKT] HOV3oU

Mega- M 10° IMm = 10°m
kilo- k 10° 1km = 10’m
deci- d 10" ldm=10"m
centi- C 10° lecm = 10"m
milli- m 10° 1mm = 10°m
micro- i 10° lum = 10°m
nano- n 10” Inm = 10°m
pico- P 10" 1pm = 10"°m




ITAPAPTHMA E

> TIMEEZ OEMEAIQAQN ETAOEPQN

[MOXOTHTA ZYMBOAO

doprio nhextpoviov ene 1,60219 10° C

Z100epd Faraday F 96485 C/mol e

ApOpdc Avogadro NANA9 N, |6,02209 10* coporidio’/ mole
IMoykoopa ctobepd acpimv R 8,2057 10~ L- atm/mole - K
I'pappopoproxog oykog oe KX N 2241 L

*To copatidio propel vo eivar dropa (m.y. Na) popio (n.y. H,) évta (n.x. Na*), e, dAha coparidio kot mpémnel va
opilovtat kGOe popd



BdaoeiTou v. 3966/2011 ta 816akTIKA BIBAia TOU AnpoTIKOU,
Tou [N'upvaaoiou, Tou Aukeiou, Twv EMA.A. kai Twv ENMA.Z.
TuTTVovTal aTrd T0 ITYE - AIOPANTOZ kai SiavéuovTal
dwpedv oTta Anuooia ZyoAcia. Ta BIBAia ptropei va
diaTiBevTal TPog TTWANCN, 6Tav PEPOoUV OTn OeCId KATW
ywvia Tou eptrpooBO@uAlou Evdeitn «AIATIOETAI ME
TIMH MNMQAHZHZ». Kd&6e avrtitutro tmou diatiBeTan Tpog
TTWANON Kal Bev QEPEI TNV TTaPaTTdvw €voeiEn Bewpeital
KAEWITUTTO Kal O TTapaBATnG OIKETAI GUUPWVA HE TIG
diatdgeig Tou apbpou 7 Tou vopou 1129 Tng 15/21
Mapriou 1946 (PEK 1946, 108, A").

ArrayopeueTal n avamapaywyr) OTmoIOUOHTTOTE TUNRUATOS
autoUu tou BiBAiou, Tou KaAdmrrerar amd  diKaiwuaTta
(copyright), n n xpNon Tou o< oTToIAdNTTOTE HOPPH, XWPIC
n ypamrn ddcia tou Ymoupyeciou [Maideiac Kai
Opnokeuudtwy / ITYE - AIOPANTOZ.
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