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[MPOAOI'OX

Me 10 BIBAi0 auTo apyicel pia véa TTPooTTdBeIa yia TNV avavéwaon KAl TOV EKOUYXPOVIOUO TWV CUYYPANPATWY
Tou /Aukeiou. Avavéworn TO00 OTO TTEPIEXOUEVO OO0 KAl GTO UPOG, WAOTE va PNV gival To oXoAIKS BIBAiIO pia
&epn povo TTapdbeon PHEPOUG TWV YVWOEWY TTOU CUCCWPEUOVTAI ATTO TOUG ETTIOTAUOVEG QIWVESG TWPA.

Me €va TToAU atrAd Ugog yiveTal TTpooTTdbela va 00000V o1 BepeAIdEIG apXES TG XNuEiag Kal péoa aTmo
Tapadeiyparta Tng Kabnuepivig wng, WOTE Kal TTI0 KAaTtavonTéG va yivouv Kal eTTITTAéovV va BonBricouv Tov
avayvwaTn - yabnth va avattugel éva KpITiIkG BAEUUa yia 6,TI cuuBaivel yUpw Kal Jéoa Tou.

H Baoiki apxr Tou akoAouBrBnke 1600 oTnv TTapdbean TnNG Bewpiag 6GO Kal TNV EKAOYT TWV 0OKACEWY
Kal TwV TTPORANPATWY €ival OTI 0 HabnTAg, atrod To didupo dACKAAOG - BIBAIo, TTPETTEI va UTTopEl va pabaivel
Kal Oyl JOVO va dIOACKETAI, VO UTTOPEl va BpioKel Kal X1 HOVO va TOUu AEVE.

Ooov agopd T Bewpia autou Tou BIBAiou £yive TTpOooTTABEIa Va gival TIPOCAPUOGUEVN OTIG VONTIKEG,
duvaTOTNTEG TWV PaBNTWV TTou TTpoopileTal, eEac@aAifovTag aTo PEYIoTo duvaTo BaBud Tn YETATTAOCN TNG
ETMOTNHPOVIKAG Yvwong o€ d18G&Iun UAn.

MpooTmrabrioape katd 10 SuvaTdv va akoAouBACOUE TIG TUYXPOVEG TAOEIG OUYYPAPAG BISAKTIKWY BIBAIWY,
péoa ota TAdioia BERala Tou dedopévou avaAuTIKOU TTPOYPANPOTOG.

[Na va 10 TTETUXOUNE QUTO OTNPIXTAKAUE:
* ge auyxpovn BiBAloypagia n oTroia TTEPIAAPBAVEI KAl EKTTAIOEUTIKA TTEPIODIKA.
* 0€ EAKUCTIKO QWTOYPAPIKO UAIKO TO OTTOI0 0€ KATTOIO TTOCOOTO IKAVOTTIOIEl TOV OPO TTEIPANATIKA XNHUEia.

* 0€ I0TOPIKEG AVAPOPES JE OKOTTO va KATAAGBEI 0 abnTAg - avayvwaTtng 0TI To Baupdaaoio autd 0IKodOuNUa
NG Xnueiag oTrBnke atmd avBpwTToug aPociwPEVOUS aAAG «avBpWTTIVOUGY, HEGa aTTd AGBn, avTiyvwuieg,
atroyonTeuoelg aAAd kai Bpidupoug.

* o€ peydAo apiBud Twv «yvwpileig OTI...» OTTOU ava@EpovTal gUyxpova BEuarta Ta oTroia evoiapépouv
KGBe OKETTTOMEVO AVOPWTTO. Z€ AUTA N XNMEia gival «ev dpaael» Kal avadelkvUeTal oav n €MOTAPN TNG
«KA0Be Nuépag». Xwpig autd va gival «eEeTaoTéa UAN» eATTICOUUE va gival «UAN - TTPOKANGN» yIa TTEPAITEPW
BiBAloypa@Ikn épeuva o€ BIBAIOBAKES Kal UTTOAOYIOTEG. ..

H emmiAoyn Twv aokAoewV Kal TwV TTPoRANUATWY £yIve KOTE TETOIO TPOTTO WOTE VA UTTAPXEI CUMQWVIa UE
TIG dUVATOTNTEG TWV PABNTWYV Kal 0 BaBudg duoKoAiag va eival TEToIog, WOTE va gival duvaTh n e€aywyn
NG atrdvTnong péoa atod 1n Bewpia Tou BIBAiou auTou.

O IKavoTToINTIKOG aPIBPOG TWV GOKNOEWY Kal TwV TTPORANUATWY £XEI OTOXO, OXI TNV ETTIAUCT OAWV QUTWV
Méoa aTtnv TAgn, aAAG TNV TTARPN TTapoxr) EvOg UNIKOU, WOTE H€Ga atrod Tn ONPIOUPYIKH cuvepyacia daoKAAou
- HabnTn va emTUyXaveTal n TAAPNG a@opoiwaon Kai euTrédwan TNG UANG TTou Ba di1dayBei. O TTAoUTOG TWV
TTPOBANUATWY KABWG Kal TWV AUPEVWV EQAPHOYWY KAVEI, I TOV HECO pHabnTr, TTEPITTO KABE GAAO BorBnpa.

H ouyypagiki opdda
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(1)

AIAMOPIAKEZ AYNAMEIZ
KATAZTAZEIZ THZ YAHZ
NMPOZOETIKEZ IAIOTHTEZ

Ol ZTOXOI

210 TENOG TNG SLOAKTIKAC QUTHC EVOTNTAG

Ba npénel va pmopeic:

e Na neplypddelg ta dtadopa £i6n
Stapoplakwyv duvapewyv (6eopog
udpoyovou, duvapelg van der Waals) kot
VQ QUTLOAOYELC [LE AT QUTEC OPLOUEVEC
XOPOKTNPLOTLKEG PUOLKEC LOLOTNTEC TWV KABAPWV OUCLWV TL.X. TO
OXETIKA UPNAG onpelo (Eoswg Tou vepoU.

e Na opilelc TL lval PepLKN Ttieon Kol Vo SLOTUTIWVELS TO VOO HEPLKWV
Técewv tou Dalton.

* Na opilelg Tt elval mPooBeTIKES LOLOTNTEC SLOAUATWY Kol va
SLOTUTTWVELG TOUC VOOUG TWV TIPOOHETIKWVY LELOTATWV yLa apaLd
HOpLOKA SLAAUMOTA N TTTATIKWY SLAAUUEVWVY OUCLWV.

* Na mpoaodlopilelg tn oXeTIkn poploakn pala piag SLaAUpEVNG
ouoiag, epapuolovtog TouG VOLOUC TwV MPOCOETIKWY LELOTATWV
(Ceoeookomia, KPUOOKOTILO, WOUWUETPLA).

* Na e€nyeig Tt elval avtiotpodn wopwaon Kol va TEPLypAdELS TNV
edappoyn autig otnv adaiatwon tou Balacacivol vepou.

e Na emiAUeLg mpoBAnRpaTa mou otnpilovtol 6Toug VOUOUC TWV
MPOCOETIKWY LELOTATWV.

MEPIEXOMENA

1.1 Atapoplakég Suvauetg.
MetaBoAég KATAOTACEWV
Kot 1é1otnteg uypwv. Nouog
UEPLKWV TULECEWV

1.2 Mpoodetikég 1610TNTES
Twv StaAvuatwyv

-pUgiwon Ttng Taong ATUwWv
-avUuywon tou onueiov
Bpaouou

-taneivwon touv onueiov
nnéng

- WOUWTIKN Tticon
Epwtnoels - npoBAnuara



Ta epuBpd aipooc@aipia gival KUTTOPA TOU AiJATOG TTOU
TEPIEXOUV KOKKIVN XPWOTIKN. H KUp1a AsiToupyia Toug
€ival va peTa@épouv o§uyovo atrd TOUG TTVEUUOVEG O€
6Aoug Toug 1I0TOUG ToU oWHaToG. 'Exouv oxed6v opol-
opop@o péyedog pe SIAPETPO TTEPITTOU 8umM Kol GXAMA
AU@IKOIAWYV SioKwV, OTTWG SeiXVel N MIKPOYPAQPIO TTOU
€xel Swoel NAEKTPOVIKO MIKPOOKOTIO. To epubpd ai-
Hoo@aiplo TEPIKAEIETAI ATTO HI AETTTH pEPBPAVN TTOU
gival nuimrepartn. N’ auté av Ta aiyooc@aipia Bpedouv
o€ oAU apaid didAupa (UTTOTOVIKO) TTPOTAduBavouV
VEPO, SIOYKWVOVTAI KAl ATTOKTOUV CQOIPOEIBEG OXAMA.
Av auTO ouveXIOTEi yia TTOAU TOTE TA AIJOC@AipIa OTTd-
Jouv eAeUBEPWVOVTAG TO CUCTATIKA TOUG (aipdAuon).
AvTifeTa, o€ TTUKVA S1aAUpaTa (UTTEPTOVIKA) XAvVouv
VEPO Kol {apwVouyV.
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()
AIAMOPIAKEZ AYNAMEI2

KATAZTAZEIZ THZ YAH2
NMPOZOETIKEZ IAIOTHTEZ

Eicaywyn
270 Baoikd KeQAAQIO TOU XNUIKOU deapou (A" Aukeiou) pdbape TTwg Kal
yIaTi EVWVOVTaI TO ATOUA TWV OTOIXEIWV uéoa OTO HOPIO TWV EVITEWY Kal
TWV TTOAUQTOWIKWYV OTOIXEIWV. ZTNV evOTNTA TTOU 0KOAOUBEi Ba peAeTioOUNE
Tl yiveTal é§w amd ra yoépia, aTo Xwpo TTou Ta TTEPIBAAAEL. Toigg givai ol
dlapoplakég duvapelg; Ti auppaivel Kal Ta popia diatdooovTal e TAEn o€
KAVOVIKOUG OXNMATIOPOUG Kal PE EAAXIOTN KIVNTIKOTNTO OTN OTEPE KATAOTAON;
Mwg atrokToUV pia oxeTIKA eAcuBepia KIVACEWYV Kal «YAIGTPOUVY» GTNV Uypn
katdotaon; MNMwg eTavouv oTnv amoAuTn, oxeddv, avapxia TNG XAOTIKAG
Kivnong otnv aépia KatdoTaon;

Kevtpik6 anpueio Tou ke@ahaiou Ba gival, OTTWG KAl O€ EKEIVO TOU dEGHOU,
n évvoia TG dUVANNG KAl N CUUTTEPIPOPA TwV Popiwv TOOO TNV Kabapr)
TOug KaTdoTaon, 600 Kal HECA O€ PiypdaTta opoyevn (1T.X. SloAUpaTta). 210
KEQAAQIO TOU XNMIKOU SgouoU Pabape TTwG Ta avTiBeTa opTIoPEVA IOVTA

¢AKovTal Kal guyKpaToUvTal HETAEU TOUG OTO KPUOTAAAIKO TTAEYUO TWV IOVTIKWV e EvSouopiakoi Seopoi givai

evwoewyv, 0TTwg 11.X. 010 NaCl. Etriong, idape, 611 010 popIO TA ATOPA ol 8eopoi Tou cuyKpaToUV Ta

ouvdEovTal HETAEU TOUG e OUOIOTTOAIKO 1} Joplakd deaud Kal oxnuaTifouv dtopa ota pépla Twv

éva oTaBepd CUYKPOTNHA. XAPOKTNPIOTIKA TETOIO TTapadeiypaTa gival To OTOLYElWV 1] EVWOEWV.

popio Tou (H,) kai tou HCI. £vBopopIakég Seapdg
Moieg, 6PWG, gival ol SUVAEIG 01 OTTOIEG CUYKPATOUV Ta WopIa eETagU TOUg, H cl

TPOoadidovTAg TOUG TN oTEPEG | TNV UypN KaTdoTaon; Na anueiwbei 6T otV H CI

aépla 15avIKr KaTaoTaan ol QUVANEIG auTéG BewpouvTal aueAnTEEG. MpETTeEl
va TOVIOTE OTI AvAPECA OTA POPIA, YEVIKE, aokoUvTal OUO AVTIUAXOUEVEG
duvdapelg. O1I TTPWTEG, 01 0TToiEG OPEiAovVTal 0T BEPUIKN Kivnon Twv Hopiwy,

S10OPINKOG BECHOG

Teivouv v’ atropakpUvouv Ta popla 1o éva atrd 10 dAAo. O deUTEPEG, TTOU e Awapoptakoi Seopoi eivat
gival NAeKTPIKAG QUONG, gival EAKTIKEG OUVANEIG KAl TEIVOUV VO @EPOUV oL eEAKTIKEG SuvapELs peTasy
TO €va popIo KovTa aTo AANo. To ammoTéAeopa auThg TnG diapdxng Kail ol ELMHOOLOV

ICOPPOTTIEG TTOU avaTTTUooovTal KaBopidouv, TN QUOIKH KATAoTAGN TOU
OWHAToG, o€ KABE 0edoPEVO OUVOAO ouVONKWY BEPUOKPATIag Kal TTiEonG.

( 1.1 | Alapopiakég duvapeig
MeTaOAEG KATAOTACEWV
Kal 1010TNTEG UYpWV
NOpOG HEPIKWYV TTIECEWV
O1 diapoplakéG QUVANEIG ITTOPOUV va Tagivounbouv o€ TPEIG HEYAAES KO-
TNYOPIEG:
a. Auvapeig diItTéAou - diIrTréAou
B. Auvdpeig London kai
Y. Aeopdg udpoyodvou, TTou aTToTeAEN 101K TTEPITTTWON duVANEWY BITTOAOU
- dITTéAou.

Alauoplakeg Suvauelg
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Agopoi Van der Waals

1. Auvdpeig di1réAou - dittéAou

2T0 KEPAAQIO TOU POPIOKOU DECHUOU £XEI Yivel AOYyOGS yia TNV TTOAIKOTNTA
TwV popiwv. 'ETal, ato popio Tou HCI To @opTio Tou Koivou {elyoug Twv
NAEKTPOViWY, JECW TOU OTTOIOU YiveTal N oUVOEON TwV OUO aTOPWY, Eival
METOTOTTIONEVO TTPOG TO NAEKTPAPVNTIKOTEPO GTOMO Tou Cl e atmoTéAeopa TNV
EPQAVION KEVTPOU apvnTIKoU @opTiou 6” auTd (cUuBoAo &). H yetatdtmion
auTr dnuioupyei eTTiong BETIKO QopTio aTO GAAO AKPO TOU HOpiou, TTOU
gival 1o dtopo Tou H (oUuBoAo &%). To popio dnAadn Tou HCI eival TToAIKS
KOl GUUTTEPIPEPETAI WG NAEKTPIKO SITTOAO, XOPAKTNPIOTIKO PEYEBOG TOU
oTtroiou gival n drmroAikA porrn, u. Otav dUo ToAIKA pépia .. uépia HCI
Bpebouv pe KAaTGAANAO TTPOCAVATOAIGUO, OTTWG QAIVETAI GTO TTAPAKATW
oxAMa, éAkovTal geTagl Toug Kal TTANalIddouv 1o £va ato dAAo. Kat’ autd
TOV TPOTTO ATTOKTOUV PIKPOTEPN EVEPYEIQ, APA KAl JEYOAAUTEPN OTABEPOTNTA.

ZXHMA 1.1

‘EAEN peTau SitroAwyv popiwv.

[eEVIKEUOVTAG, KATOANYOUUE OTO CUUTTEPACHA OTI OTA TTOAIKA UopIa
o1 SIaOpPIaKEG EAKTIKEG OUVANEIG €ival NAEKTPOCTATIKNAG QUONG PETAEU
TWV ETEPWVUHA QOPTIOHEVWY AKPWY, TTOAWY, TWV Popiwv. H 1oxU¢ Twv
OECUWVY aUTWYV au&dvel 600 au&dvel n dITTOAIKA POTTA TwV Popiwy (UE TNV
TpoUTT60e0n Ta PudpIa va €xouv TTEPITTOU TNV idia padla kai éyko). Eivai
€UKOAO va KaTaAaRel Kaveig, 0TI 600 IoXUPOTEPEG €ival AUTEG Ol OUVAEIG,
TG00 «EUKOAOTEPA» UYPOTTOIEITAI £VA OEPIO CWHA, dNAAdK TOCO PEYAAUTEPO
onueio Bpaopou £xel. Kai avatroda, 600 PIKPOTEPES €ival Ol DIAPOPIAKES
duvdpelg, 7600 «dUOKOAQ» UYPOTTOIEITAI EVa aéplo. AUTO QAIVETAI KOl OTOV
TTOPAKATW TTiVAKA:

MINAKAZ 1.1 Zuoxétion Tng SITTOAIKNAG POTTAG TWV Hopiwv pE 1o E.Z.

ENQZH M pu/D

r

2.Z. /K

mpotravio, CH.CH,CH, 44 0,1 231

Sipgburaibépag, CH.,OCH, 46 1,3 248

XAwpopeddvio, CH,CI 50 1,9 249
OoKeTaASEUON, CH,CHO 44 2,7 294
ai@avovitpiAio, CH.CN 41 3,9 355

Alauoplakeg Suvauelg

J.D. Van der Waals (1837-
1923). OAAavé6¢ PUOLKOG,
Tiundnke pue to BpabBeio
NoumneA Quokrig to 1910, yia
T 1aTUNWOon TG KATAOTATIKAG
géiowon¢ twv un tbavikwv
agpiwv. H e§iowon avrti,
yvworth w¢ e§icwon Van der
Waals, otnpiletat otic Suvauels
nov avantuooovtal UeTaéu
Twv popiwv (uvauesig Van
der Waals).

e H SunoAwkn pomn) amoteAei
TO HETPO TG TTOALKOTNTAG TOU
Hopiou Kot gival SLAVUCUATIKO
peyedog. To uétpo tou Sivetat
ano tn oxéon

u=6-r
onou, 8: 10 oToLXELWEES popTio
(6" n &) kat

r: n anootacn Twv noAwv.
Na vrtoypauuicovue otL n
SunoAkn pornn evog popiou
géapraral ano tnv noAwon twv
deouwv (Stapopa nAsktpapvn-
TIKOTNTOG VAUEDQ OTOL ATOUCL
TOU 80U0U) Kot TN YEWUETPia
ToU uopiou.

Etot, untapyouv uoptla, onweg
tou CH,, tou evw €youv noAw-
UEVOUG 00U OUVOALKA SV
gu@avifouvv SuroAkn ponn,
Adyw oupuuetpiog tou popiou.
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€ASeig
ATTWOEIG

ZXHMA 1.2 Atreikovion S10MOPIOKWY SUVANEWY METASU TTOAIKWYV HOpPiwv.

2. Auvapeig diaotropdg (London)

Eival yvwoTo 0TI Kal Ta un TTOAIKA JOpPIa TwV OTOIXEIWY, OTTWG TT.X. Tou He,
H,, O,, N,, uytropoUv o€ oAU xapunAég Bepuokpaaieg (kovid oTo ammoAuTo
MNOEV) va GUPTTUKVWOOUV g€ uypd. Apa JETAEU TWV PN TTOAIKWY Popiwv
Ba TTpETTEl ETTIONG VO aoKOUVTAl KATTOIEG EAKTIKEG duvauelg. To 1926 o
Ieppavag Fritz London (1900-1954) rpdteive pia €€Aynaon yia Tig OUVANEIG
auTéG. AG TTApoUUE yia TTapadelyua Ta atoua He. H yéon katavour Twv
NAEKTPOViIWY YUpw atrd KABe TTUprva gival CUMUETPIKA (aaipikn). Ta droua
gival un TToAwpéva Kal Ogv TTapouaiadouv ITTOAIKN poTTr. H oTiypidia Opwg
KOTAVOWN) TWV NAEKTPOVIWV OEV TTAPOUCIALEI CUVEXWG TNV idIa EIKOVA, OTTWG
@aiveral oto oxnua 1.3. Z€ KATTOI0 KAGO A TOU XpOVou Kal Ta U0 NAEKTPOVIA
TOU aTOpou Tou He gival TTpog 10 éva AKpo Tou QopTi(ovTag To, OTIYMIAiA,
apvnTiké. ToTe, To AANO AKpPO QopTiCeTal BETIKA Kal €101, dnuIoupyouvTal
oniyuiaia dimroAa. MetagU Twv oTIyHIqiwy auTwy SITTOAwY avaTtrTicoovTal
aoB¢eveig AKTIKEG DUVAEIG, O 0TToiEG ovoudlovTal duvdueic London i
Siaocmopdg (eTTeIdr oI QUVANEIG eV €XOUV HIa OpICPEVN KaTelBuvan).

a. B.

ZXHMA 1.3 a. ZUpPETPIKN HEOT KATAOVOUNA NAeKTpoviwv og dUo dTopa He.
B. ZXNMOATIOMOG CTIYHIAiWY SITTOAWV.

H 100G Twv deaPwV auTwyv €£apTaTal:

1. ATTO Tn OXETIKN PopIaKn pada, M. Z1a yeyaAa popia n Katavour Twy
NAEKTPOVIWV SloTaPACOETAI EUKOAOTEPQ, PE OTTOTEAECUA VO dNUIOUPYOUVTal
oTiypiaia ditroAda. AnAadh, n 10XUG TwV SIAPOPIAKWY OECUWY UEYOAWVEI
ME TNV al&non TNG OXETIKAG MOPIAKNG HAlag.

2. ATT6 TO0 OXAMO TWV Popiwyv. MeVIKWG Ta euBUypaupa Pn TToAwPEva
popIa e@aviCouV I0XUPOTEPOUG BECUOUG ATTO TA TQAIPIKA PN TTOAWHEVA
(d10kAadIoPEVA), YIOTI OTA YPOUUIKA HOpIa YiveTal KAAUTEPN ETTAPN -
aAAnAoeTTidpaon PeTagu Twyv Popiwyv. Q¢ TTapdadelyua QEPVOUE TO KAVOVIKO
TeVTAvIo, TTou €Xel Z.Z. Trepitrou 5°C peyaAuTepo atrd To avTioTolXo Tou
2,2-d1uebuloTrpoTTaviou.

Alauoplakeg Suvauelg

o Mia anto TLG OUVETIELES
TWV SLAUOPLAKWY SECUWV:
H vyponoinon twv un
TIOALKWV aepiwv T Y.

TWV EVYEVWYV aepiwv.
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TéEAOG uTTOPOUPE VO Bewpriooupe OTI deapoi dilaotmopdg (London)
ed@avifovral o€ OAa Ta Popla avefapTnTa av gival TToAwpéva R Oxl.

O Van der Waals, 10 1873, yia va €€nyro€l TIG ATTOKAICEIG TWV TTPAYHATIKWV
agpiwv aTrd TNV KATAOTATIKA £Ei0Wan TwV 1I0AVIKWY 1 TEAEiWV agpiwy,
avépepe TNV UTTaPEn dIaUOPIOKWY OUVAHEWY Kal yI' auTd o1 OIOUOPIAKES
duvapelg HETAgU OITTOAOU - DITTOAOU, DITTOAOU - N OITTOAOU Kal N SITTOAWV
ava@EPOVTaIl YEVIKWG WG duvapelg Van der Waals.

Mapddeiypa 1.1

Aivovrai ta aépia N, kai NO pe onueia Bpaopou 77,34 K kai 121,39 K.
Mati uTrdpyel autn n dilagopd oTa onueia Bpacuou;

AMNANTHZH

To N, dev rapouciadel oAikotnTa, evw 10 NO givar TToAiko. EG GAAou Ta
MOpIa £X0UV TTAPATTANCIEG OXETIKEG JOPIaKESG NAdeg, 28 kal 30 avTioToixa.
Etropévwg o1 diapopiakég duvauelg avaueoa ota popia tou NO eival
IOXUPOTEPEG, YI' auTd To NO €xe1 wnAdTEPO O.[.

Egappoyn
Aivovrai ta aépia NO kai O, pe onpeia Bpacpou 121,39 K kai 90,19 K,
avTioToixa. MNati uTrdpxel auTth N dla@opd oTa onueia Bpacuou Toug;

Agopo6g Yopoyovou

To vepd, To otToio €ival To TTAéov d@Bova d1adedouEVO Uypd aToV TTAGVATN
pag, TTapouaiadel TTOAAEG «avwuaAieg» aTIG I010TNTEG Tou. Mapddelyua
@épvoupe 1o 0.[3. Tou (o€ kavovikr| Tiean gival 100 °C), TTou gival avatravtexa
uWnAo o€ oxéan e aAAa udpidia pe TrapatrAnoio M, émmwg Tr.x. Tou CH,.
AuTr n oupTrepigopd Tou H,O o@eileTal oTnv UTTAPEN OXETIKA I0XUPWYV
OIaUOPIaKWY QUVAUEWY PETAEU TwV Popiwy Tou. O dECUOG auTOG, TTOU Eival
Mia €IBIKN TTEPITITWON OETUOU PETAEU BITTOAOU - SITTOAOU Kal avaTITUCTETAl
METOEU Tou H®* Tou evog popiou kal Tou O Tou yeITOVIKOU TOU HOopiou,
ovouddeTal Osouo¢S N Yépupa udpoyovou. Z1a oxnuata 1.4 kar 1.5,
diveTal TTapacTatikd n oUvOECT TWV JOPIWV TOU VEPOU, TTOU TEAIKG odnyeEi
oTnVv €€aedPIKN KATAVOUN TwV POopiwy, TNV OTToia cuvavTd Kaveig aTIg
VIQAdES XlovioU.

5@
5@ ; .
8eop6g USpoyodVou
5®
259

250

‘ 1.0 A ‘ 1.8A
I:

2.8 A “
1

ZXHMA 1.4 Atreikévion Pe Joplakd povréAa Tou deouou H, rou avamtio-
oetal peragd 500 popiwv H,0.

Alauoplakég Suvauelg

Agouoi 1ovrog - SuroAov
2Tnv Katnyopio Twv
SLOUOPLOKWY SECUWVY UEPLKES
popég neptAauBavovral Kot
Seopoi petaév popiwv Kot
ovtwv. H 1oxug twv Secuwv
autwy éaptartal ano to
UEyedoG Kal To popTio Twv
LOVTWV, Kadwe Kol oo To
pEyedo¢ Kat Tn SumoAikn ponn
ToU puopiou. Stnv nepintwon
auTr To J€TIKO Kol apVNTIKO
LOV EAKEL avTioTOoLYO TO
apVNTIKO UEPOG Kat FETIKO
UEPOG TOU popiou, Onwe
@aivetal oto oxnua.
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ZXHMA 1.5 Zuvdeon peradu Twv popiwv H,0 oTov Trayo.

O deopdg udpoyodvou dev UTTApXEl HOVO PETAEU TWV Popiwv Tou veEPOU,
aAAG ep@avideTal YeVIKOTEPA O€ EVWOEIG TTOU £€XOUV TOUG deagpuoug N-H,
O-H, F-H. AnAadn, o deopog udpoydvou avatTUcoETAl OE EVWOEIG, OTTOU
10 H €ival evwpévo OUOIOTTOAIKA JE ATOUA I0XUPA NAEKTPOPVNTIKA Kl PIKPO
péyeBog T.X. F, O, N. ETIC TTEPITITWOEIG AUTEG, N 1I0XUPN €AEN TTOU AOKET TO
NAEKTPOPVNTIKO OTOIXEIO OTO KOIVO {eUYOG NAEKTPOVIWY a@rjvel TO ATOUO Tou
H oxedov «yupvod» ammd nAekTpovia, wg He* . Yo T yopen auTr 1o dropo H
€Akel TO apvnTIKA @opTiopévo pépog (F, N, O) evog dAAou popiou. Kat' autd
TOV TPOTTO TO ATOMO H cuvdéeTal TauToxpova e dUO TTOAU NAEKTPaPVNTIKA
droua, TTPWTOV PE OPOIOTTOAIKO BTG (OTO idI0 POPIO) KOl BEUTEPOV UE
deouo udpoydvou (0To GAAO PopIo).

O AEXMOZ YAPOIONOY EXEI TH MOP®H:
A-H...B n A-H...A

A, B =dropa F, O, N

A - H = pépio 1} pépog popiou,

B = pépog evdg dAAou popiou 1 Tou TTponyoUUEVOU popiou
... = 0eOp6G USpOYyOVOU

ME

O deoub6G udpoyovou gp@aviCetal o€ TTOAAG BIoAOYIKA popla, OTTWG TT.X.
oTIg TTpwTEiveg. H TTapouaia Tou TTOAAEG POPEG TTPOKAAET TNV EPPAVION
XOPOKTNPIOTIKWYV 1810TATWV. ET01 yia TTapddeiypa 10 udpopBopio HF eugavilel
aoBevn) 6&Ivo xapaktpa, o€ avTiBeon pe Ta uttdAoiTa udpaioyova Tou gival
IoXupd o&éa. Z1a popia Tou HF o1 yépupeg udpoydvou, ol otroie¢ cupBoAidovTal
ME TPEIG OTIVUEG, avaTTTUooOVTal HETALU VOGS eUyOUG NAEKTPOViWY TOou
F® kai Tou H®* Tou yeIToviKoU popiou, OTTWG GAiVETAI TIAPAKATW:

LHOEE Ho B>

Alauoplakeg Suvauelg

® AgGUOG 1) YEpupa uSpoyo-
vou: gival pLa 18Ik tepi-
ntwon Stapoplakou Secuov
SutoAou-6unodou, mou eupa-
VileTou O€ EVWOELG UE be-
ouou¢ N-H, O-H, F-H.

MEPLKEG QTTO TIG OUVETIELES

tou 8eauou ubpoyovou:

- oL t6lopuoppisg mou
TaPoUCLAEL TO VEPO TL.X.
uYnAo o.8., o nayog emt-
TAE€L OTO VEPO KAT,

- n peyain dtaAvtotnta mov
E£XOUV Ta KATWTEPA UEAN TWV
aAkooAwv ko kapBoEUALkwv
0é€wv aTo vePO,

- ta vynida 6.6. mou
napouctadouyV Ta KATWTEPA
UEAN TwV aAKoOAWvV o€
GUYKPLON UE TOUG QULTEPES UE
(6La N mapamAnoleG CXETIKES
Hoptakég palec,

- N peyain avroyn tov
vatioy,

- n eAtkoeLdn¢ doun twv
NPWTEiVWV.

® Y76 uoppn nmayou ta popla
TOU VEPOU £XOUV TO UEYLOTO
aptIuo deopwv vépoyovou.
Etotl n nukvotnta tou ndayou
elvatl ULKpOtePN Tou vepou,
yla auTo Kot o mayog
emumAégl. M’ auto tov

TPOTIO O MAyoG HOVWVEL TIG
MoywUEVEG FAAAGOEG Kal
Aipveg Kot Statnpei to vepo
KATW QITO QUTO OE CXETL-

K& uPnAég depuokpaoies.
Etou dtatnpeital n {wn otoug
noAoug.
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MapakdTw divetal évag TTivakag PE TNV I0XU TwV JIAPOPIOKWY OECHWY O
oX£0N ME TIG QVTIOTOIXEG TIMEG TWV XNMIKWY (EVOOUOPIAKWY) OECUWV.

Mapadsiypa 1.2
Aivovtal Ta udpaioyova HF, HCI, HBr, HJ pe onueia Bpaouou 290 K, 188
K, 206 K, 238 K, avTtioToixa. Mwg g¢nyeite Tnv ipA Twv 290 K yia 1o HF;

AMANTHZH

To HF €xei o pikpoTePo M, Gpa Ba Trepipeve Kaveig va €XEl KAl TO HIKPOTEPO
onueio Bpaouou. Avaueoa ota popia tou HF, o€ avtiBeon pe Ta uttdéAoiTTa
udpaAoyova, avaTrTiooovTal deaoi Udpoydvou Kal auTé £XEI OaV ATTOTEAET U
Kal TN MEYAAUTEPN TIUA OTO onueio Bpacuod.

E@apuoyn

AivovTal o1 udPOYOVOUXEG EVWOEIG TWV OTOIXEIWV TNG £KTNG OPAdaAg TOU
meplodikou ouotruarog H,0, H,S, H,Se, H,Te pe onpeia Bpacuol 373 K,
219 K, 232 K kai 271 K avrioTtoixa. Nwg €gnyeite Tnv 1ipR Twv 373 K yia
10 H,O;

Alapuoplakég Suvauelg
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ZuvoyidovTtag divouue diaypappaTiké Ta didpopa €idn Twv dIAUOPIaKWV

OUVAEWV.
AEZMOI METAZY MOPIQN "H IONTQN
EXOYME MOAIKA oxl EXOYME NAI EXOYME MOAIKA
MOPIA; IONTA; MOPIA KAI IONTA
SYTXPONQZ;
OXI | NAI
EXOYME ATOMA YAPOIONOY
ENQMENA ME F, O N;
OXI NAI
AYNAMEIZ  AYNAMEIE ~ AEZMOX ety N
LONDON AIMOAQOY-  YAPOIOYNOY AINOAOY mmx. NaCl(s)
X Ar(f) AINMOAOY  mx. H,O " S
.y, HI 2 m.X. Fe**(aq)

2XHMA 1.6 Aidypappa porg e Ta Sid@opa €idn deouwV HETASU TWV
Hopiwv Kal 16vTwV. H 1006 Twv deopwv augdvetal atrd aploTepd TPOG TA
oedid.

TéNOG, dev TTPETTEI va EEXVAUE TIG TUVETTEIEG TTOU £€XOUV OI DIAUOPIAKES
OUVAEIG QUTEG 0T DIAUOPPWGN TTOAAWYV IBIOTATWYV TNG UANG. XapaKTNPIOTIKA
AVOQEPOUE:

1. 1n d1aAurdrnra. MoAANEG popég N dIGAuUGN WIag ouaiag o’ éva OIaAUTN
EPMUNVEUETAI PE TO OKETTTIKO, OTI N 10XUG TWV JIAUOPIaKWY QUVANEWY TTOU
avaTrTiooovTal JETagu TnNG diaAupévng ouaiag Kal Tou SIGAUTN UTTEPPaiveEl
TNV QVTIOTOIXN QUTWY TWV Popiwv dIaAUTN - d1aAUTN Kai diaAupévng ouaiag-
d1aAupévng ouciag. 'ETol kataAfyoupue 6TI Ta 6uoia diaAUouv éuola, dnAadn)
o1 TTOAIKEG EVWOEIG OIaAUOVTAl OTOUG TTOAIKOUG OIaAUTEG (TT.X. d1GAUGCN
a1BavoAng oTo vePO) Kal oI PN TTOAIKEG OTOUG [N TTOAIKOUG (TT.X. €€AVIO O€
TETPAXAWPAVOPAKQ).

2. 1o onugio Bpaopod. Na evwoelg pe idlo 1 TapatmAnoio M, 6o augavel
N 100G Twv deTPWY TOOO aufdvel To onueio (EoEwg, TT.X. TO onueio (E0ewg
Tou H,O eival oAU peyaAuTepo Tou CH,.

Alauoplakeg Suvauelg
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MeTaBoAéG KATAOTACEWYV THG UANG

H UAn otn 'n gpgaviletal oe TpEIG DIAPOPETIKEG KATAOTACEIG: OTEPED, Uypd
kar aépia. KaBe owpa PTropei va BpiokeTal Kal OTIG TPEIG KATOOTACEIS APKEI
va JETaBANBoUv KatdAANAa ol cuverKkeg Bspuokpaaoiag kal misong. Tnv
ETIOPACN TWV GUVONKWY AUTWYV TTAVW TN QUAOIKA KAaTtdoTaon Kabe ouaiag
TNV KaToAaBaivel Kaveig av EEETATEI TO PAIVOUEVO « JIKDOTKOTTIKAY, dnAadn
€CETATEI TN CUUTTEPIQPOPA Kail DIATAEN TWV OOMIKWY JovAadwy TG ouaiag, TTou
pTTOPEl Va gival uépia, 16vTa f atopa. OTTwg o avagépbnke, n KATAoTACN
KGBe ouaiag TTpoadiopieTal atrd TN «dIapdyn» TwV OIOUOPIAKWY, EAKTIKWY,
OUVAUEWYV WE TIG BEPUIKES KIVAOEIG 01 OTTOIEG TEIVOUV va dlaxwpioouv Ta
HOpIa.

To Tépacpa atrd TN Hia QUOIKN KATdoTaon oTnv AAAN gival éva eaivouevo
QUOIKOG pia Kal gV TTapaTnpeital HETAROAN aTn QUGN TWV JOUIKWY JOVAdWY,
Ol OTToieG TTapapuévouv avalloiwTeg. ETITTAéov TO TTEpaoua auTtod yiveTal
ME€oa atrd KATaoTACEIG ICOPPOTTIAG, OTTWG aiveTal atro To didypauua:

AEPIO: ntAnpng ataéia,
0 XWPOG KeVOG, TApNg
eAevdepia Kivijoswv
owuatdiwv. MoAuv
aodeveic Seouoi petaév
TWV SOULKWV TOUG
povadwy (popiwv).

YIPO: oxetikn
eAevdepia Kvrioewy,
Ta owuartiéla o
Kovtd uetaél Toug.
Atapoplakoi Ssopoi
HEeTaéU popiwv m.x.
Seouoi udpoyovou.

Egdatpion +Q Yypotroinon -Q

STEPEO: tAnpng

taén, moAv Kovta ta
owuartiéla petaév
TOUG 0 KAJOPLOUEVES
Jdéoeig. loyupoi beouoi
UETAEU TWV SOULKWV
TOUG povadwy r.y.
tovtikoi Seapoi.

Tngn +Q MAgn -Q

ZXHMA 1.7 AiaypappOTIKH OTTEIKOVIOTN TWV TPIWV KATACTACOEWV TNG UANG.
Ta cwpaTidia pTropei va gival popia A 1I6VTa f dTtopa.

H xUpia dia@opd aTo popIakd eTTITTESO YETALU TWV KATACTACEWY TNG
UANG cival n atagia kal n 1aén. Ta agépia xapaktnpeifovrtal atd tnv TARPn
ENAEIYN TGENG, OnAadr aTrd atagia Kal ol KIVACEIG TwV POopiwv Toug gival
TUXQieg. ZTa uypd UTTAPXEl Pia TAEN, aAAG UIKPNG eUPEAEIAG, EVW OTA
oTePEQ UTTApXEl TTAAPNG TAgN ae 6An Tn padla Toug.

ZTEPED LWbLo o€ Loopportia
UE TOUG aTHOUG ToU.

e E§aépwon: n uetabaon
EVOG UYpOU oTNV aéplo
Kataotaon. Anatteitat
Jepuotnra (evéodepuo
@awouevo). H e§aépwon
Umopel va yivel, gite

a0 TNV EMUPAVELD TOU
uypou,

ue €artuion, gite ano 6An tn
pado tou uypou ue Bpaouo.

¢ Yypomoinon n
CUUTUKVWON): Eival n
petaBaon ano tnv aépta
otnVv uypn Katdotaon.
Ztnv nepintwon autn
gAevdepwvetal Fepuotnta
(eéwdepuo patvouevo).

e Tén: n uetaBoaon ano
TN otepea atnv vypn
Kataotaorn.

Anauteital epuotnta
(evéo9epuo patvouevo).

® [1nén: n uetaBaon amo tnv
UypI OTn OTEPEQ KATAOTAGH).
EAgudepwvetat Fepuodtnta
(eéwdepuo patvouevo).

e E§axyvwon: n uetaBoaon
QIO TN OTEPEA GTNV QEPLA
Kataotaon. Anatteitat
Jepuotnta (evé69epuo
pavouevo).

® Kata tn uetaBaon evog
CWUOLTOG OTTO YLK PUOLKH
Kataotaon o€ pa aAAn n
Jepuokpaoia Tov cCWUATOS
Statnpeital otadepn. M.y.
Kata tn Stdpkela tng mnéng
TOU VEPOU n depuokpaocia
Statnpeitat otoug 0 °C
(onueio nnéewg vepou)
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YTTapXoUV JEPIKEG OUTIES O OTTOIEG DEV UTTOPOUV VO KATATAYoUV OTIG TPEIG
QUTEG KOTOOTACEIG UANG. To YUOAI TT.X. £XEI XOPAKTNPIOTIKA TNG OTEPEAG OAAG
Kal TNG uypng katdoTtaong. Etiong Ta teAeuTaia xpdvia peyadAn epapuoyn
Bpiokouv Kai o1 uypoi KpUaTaAAOI, TTOU €TTIONG £XOUV I0IOTNTEG PETALU
KPUOTAAAIKOU Kal uypoU CWHATOG.

ZXHMA 1.8 Bev{oAio oTnV uypn Kol OTEPEN
HOP®RA TOU, AVTioTOIXO.

Eival mpogavég 611 Ta aépia €Xouv TTAOUCIOTEPO ECWTEPIKO EVEPYEIOKD
TEPIEXOPEVO O€ OUYKPION PE Ta UYPd, TwV OTTOIWV Ol DOMIKEG JHOVADES
OUYKPATOUVTAI PE IOXUPOTEPES DIOUOPIOKES OUVANEIG. KaT €TTéKTACN TA
uypa eival o TTAoUCIa O€ EVEPYEIQ ATTO TO OTEPEC.

I816TNTEG LYPWV

MeTa TNV €l0aywyn TTOU KAVAUE OXETIKA JE TOUG DIAPOPIOKOUG OECUOUG
Kal TN JETABOAR TWV QUOIKWY KATAOTAGEWY TNG UANG Ba JEAETACOUNE
MEPIKEG OTTO TIG TTAEOV XOPAKTNPIOTIKEG I010TNTEG TWV UYPWV.

IEwdeg

Eival yvwaoTd 611 opiouéva uypd, 6TTwG To PEAI, To AGdI KATT., gival TrTaxUpeuaTa
Kal KuUAoUv BUCOKOAQ GTNV €mM@QAveIa evOg aTepeoU. AvTiBeTa, To vepo, n Bevdivn
KuAoUv TTOAU eUkoAa. H avriotaon evog uypou otn por ovoudderar IEwdeg.
To 1EWDEG, MIa Kal £XEI VO KAVEI PE TNV Kivnon HETAEU Jopiwv, CUCXETICETAI
ME Toug dlapoplakoug deapoug. Eival Trpo@avég 611 660 1I0XUpdTEPOI Eival
o1 dlapoplakoi Oeapoi TO00 PEYaAUTEPO €ival TO IEWDEG. Mevikd TO 1EWOES
TWV UYPWV PEIWVETAI JE TNV AUEnon TnG Bepuokpaaciag.

Emoaveiaki Taon

Ta popia 010 E0WTEPIKO EVOG UYPOU OEXOVTAI EAKTIKEG OUVANEIG aTTO AAAQ
YEITOVIK& popla atrd OAeg Tig dicuBuvaoelg. H cuvioTapévn Twv duvAPEwv
QUTWV €ivarl undév. AvTiBeTa, Ta ETTIQAVEIOKA POPIO OEXOVTAI EAKTIKEG OUVAEIG
MOVO TTPOG TO E0WTEPIKO TNG MALAG TOU UYPOU, JE ATTOTEAECHA VO JEIWVETAI
N €TQAveEIa TOU UypoU (01 0Paipeg EXOUV TO MIKPOTEPO duvVaTO EUPRAdOV
em@aveiag). EE aitiag Twv duvapewy auTwv CUoOwPEUOVTAl TTEPICOOTEPO
MOpIa GTO D10 EUPAdOV ETTIPAVEIAG, ME ATTOTEAECUA VO dnuIoupyEiTal Eva
€i00G «EIOEPPIdACH OTNV ETMIQAVEIA TOU UYPOU. 1’ auTd Kal Ta EVTOUA
MTTOPOUV Va TTEPTTATACOUV TNV ETIQPAVEIQ VOGS UYpOoU, OTTWG QaiveTal

Karaotaoeic UANG

To oteped bitoéeidio tou
avIpakoa efayvwvetal, TNyaiveL
onAaén an’ evdeiag ano tn
OTEPED OTNV AEPLA KATAOTAON.
To aompo ouvvepo nou 6n-
ploupyeital opeiletal otn
OUUTUKVWON TWV USPATUWY
Kat xpnowuornoteital moAAég
(POPEG O FeATPLKA EPE.

Yypo alwto Katd tn StdpKeLta
géaruiong tou.

Ot uypoi kpuotaAdot Bpiokouv
EQapuoyn otnv LATPLKN Kol
otV TEYVoAoyia TwV UKPWV
QopPNTWV NAEKTPOVIKWV
0pyavwy, 6mtwe¢ poAdyLa Kat
UTTOAOYLOTIKEG UNXOVEG.
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oT0 JITTAQVO GXAMA.

METPO Twv EAKTIKWYV aUTWV OUVANEWY TTPOG TO ECWTEPIKO £VOG UypoU
gival n em@aveiokn Tadon, n omoia auédvetal 600 n 1I0XUG TwV dIAPOPIAKWY
duvdpewyv auédverai.

IXHMA 1.9 O1 oTayoveg TOU VEPOU £XOUV O@AIPIKO OXAMA, AOyw
NG EMQPAVEIAKNAG TOUG TAONG.

Tdon artpwv

Av o€ KAeIoTO doxeio el0dyoupe pia TToodTNTA UYPOU, TOTE HETA OTTO KATTOIO
XPOvo, Kal epoaov n Beppokpacia diatnpeital oTabepr|, atmokabioTaTal
I0OpPOTTia PETAEU TNG A€PIag Kal TNG UYPAGS @AOoNG. ZTNV IC0PPOTTIa AUTH
60a popla egatpidovtal GAAa T6oa uypoTroloUvTal, dnAadr n TaxuTnTa
e€aTuiong 1ocouTal pe TV TaxUTNTA UypoTToinong. M’ autd Tov TPATIO O
apIBUOG TWV Popiwv Tou agpiou diatnpeital oTabepdg Kal n TTiean TTou
QOKEl TO AEPIO TTAIPVEI PIO CUYKEKPIPEVN TIPF, TNV TAON ATHWV.

* Taon aruwy evog uypou ae uia opiouévn Bepuokpaaia ovoudlerai n mieon

TOU aOKOUV O aTlOi TOU UypoU, OTav 1o uypo BPIioKETal OE 1I00pPOTTIA
UE TOUG aTlIOUG TOU.
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Kevé-
Kevog
Xwpog h

Yypo Yypo

ZXHMA 1.10 To mpwTo Soxeio atreikovi{el To uypod OTNV APXIKN KATACTAON
Kal To 5eUTEPO OTNV KATAOTACT I00ppoTriag. H Tdon artpwyv evog uypou
AVA@EPETAl OTNV KATAOTAGT I00PPOTTiag uypoU - aTUoU o€ MIa OpIoUévVN
Oepuokpaacia.

H 1d0n atpwy evég uypou eCaptdral aTro:

a. 1 6spuokpacia. Oco aufavetal n Bepuokpacia TOGO augdveTal N Yéan
TaxUTNTA TWV POPIWV TOU UYypOoU, CUVETTWG AufAveTal n TAon TwWV OTPWV.
Ortav n 1édon atpwy yiver ion Ye TNV atpgoo@aipikn mieon (760 mmHg), 1ot
TO UYPO Bpadel.

B. Tn @uon Tou ocwuarog. loxupég diapoplakég duvAuElg dev Euvoouv
TNV €EATUION KAI TA AVTIOTOIXO UYPA XapakTnpifovtal un mrnrikd 1.x. Hg.
AvTiBeTa, aoBeveic dlapopIakéG EuvooUv TNV €CATHION KOl TO AVTIOTOIXA
uypa Xapaktnpeifovtal IrnTIKA T1.X. alf€pag.

Napadsiypa 1.3

2 € KAEIOTO DOXEio ETTIKPATEI QUVANIKK I00PPOTTIa JETAEU uypoU vePOU Kal
udpatuwy. Ti Ba cuuBei av oTNV TTAPATTAVW ICOPPOTTIAL;

a. au¢Aooupue Tov OyKo Tou doxeiou o€ oTaBepn Bepuokpaaia;

B. au¢Aooupe TN Bepuokpacia KPATWVTag oTaBEPS ToV OYKO TOU DOXEIOU;
AMANTHZH

O1wg e€nynoape 1o QaIVOPEVO TNG ECATUIONG «OTAPOTAEI», OTAV N TTiEON
TWV UBPATHWY TTAVW OTTO TO UYPO VEPO Yivel ion Pe TRV TAOH ATUWY TOU
vepPOU (PHZO)-

a. Av Aoittév aufficoupe Tov OYKO Tou doxeiou n Triean TTpoowpiva Ba
eAaTTWOE(, 01ToTE B £€aTUIOOET TTOGOTNTA VEPOU yia va Eavayivel n Trieon
ion ue PHzO-

B.H PHZO ecaptaTal pévo amod tn Beppokpacia. Me atEnon Tng Beppokpaaciag
augavetal n Tipn Tng P,, o, oroTe Ba £§aTuioBei TToodTNTA VEPOU Yia va
ATTOKTAOOUV 01 USPATHOI TN VEA TIUA TNG PHZO.

E@appoyn

> & KAEIOTO doxeio TmIKpaTEi OUVANIKA I00pPOTTia HETAgU uypng alBUAIKAG
aAKOOANG Kal aTtpwy TNG alBUAIKNG aAkodAng. Or aTpoi TNG aAkoodANg eivail
0,01 mol oTig ouykekpIpéveg ouvOnkeg. Augdvoupe Tn Bepuokpaacia, eV 0
OyKoG Tou doxeiou TTapapével aTabepdg. H ToodTnTa TNG a€piag aAKOOANG
Ba eival a. 0,008 mol; B. 0,001 mol; R y. 0,016 mol;

Karaotaoeic UANG

e Taon atuwv dLapopwv
ouatwv otoug 25 °C

Ougia Taon atuwv

/Torr
BevioAio 94,6
AwdavoAn 58,9
Yépapyupog 0,0017
MeSavoAn 122,7
Nepo 23,8

ATpoo@aipiki lMieon

Bpaouo éxouue otav n taon
ATUWV O€ pLa puoaAida e§i-
owdei pe TNV atpoo@aAlpIkn
niieon.
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Aépia - NOpog pepIkwy TIEcewv Tou Dalton

2TIG apyég Tou 19° aiwva o Dalton 0dnyndnke TreIpapaTikG GTO CUPTIEPATUA
OTI N TTiEon n oTToia ACKEiTal ATTd £va aéplo, OTav auTo BPIoKETAI OE Piyha
ME GAAa aépia, Oev eEaPTATAI GTTO TNV TTAPOUTIa TwV AAAWV agpiwv. ZAuepa
BéBaia yvwpiloupe 0TI auto a@opd povo Ta 1Idavikd aépia.

* Av o¢ éva O0ox¢€io Exouue éva Uiyua agpiwyv, TOTe oVoUAloUlE UEPIKA TTIEDN,
P, EVOS agpiou TNV TTiEDN TTOU AOKEI TO aéPIo, av IOVO Tou KataAauBaver
0Ao Tov 6yKo Tou doyeiou aTnv idla Bspuokpaaia
° 2UuQwva e 10 vouo tou Dalton i vOuo Twv UEPIKWYV TTIECEWV: N OAIKN
ieon (P) evog uiyuarog agpiwv o€ uia opiouévn Bepuokpaaia ivar ion
LE TO GBPOICUA TWV UEPIKWY TTIECEWV TWV CUCTATIKWYV agpiwv. AnAadn: O John Dalton (1776-1874)
yLog ptwyou AyyAou
upavrtoupyou. Eywve
P=p,+p. +.... bdaokalog amo nAwia 12
A TB £Twv. Apyotepa Stopiotnke
Kadnyntng¢ padnuatikwv
KOlL (QUOLKIIG OE KOAEYLO TOU
Mavtoeotep. H ayarnn
TOU yla TN UETEWpPOAoyia Tov
odnynoe otn pueAETn Twv
agpiwv, KAPMog tn¢ onoiag
nrav n «Atouikn Oswpia»
Kot 0 «Nouog twv Meptkwv
Méoswv».

e Movadeg lisong

Movabeg Sl: Pascal (Pa)
1 Pa =1 Kg(m's?)=1N/m’

SupBatikég povadeg
1 bar = 100 kPa
1atm =101,3 kPa
1 atm= 760 Torr
IXHMA 1.11 H mricon evog agpiou o@eiAeTal 0TI CUYKPOU- 1Torr =1 mmHg,
O€IG TWV HOPIWYV TOU HE Ta TOIXWHATA Tou doxeiou. H oAk 1atm = 14,7 Ib/in?
MiEon TPOPAVWG EKPPALEI TO CUVOAO TWV OUYKPOUCEWV,
sniadn P = p +p,

MpéTTel va TovioTel 0TI ekeivo TTOU PETPATAI OCUVABWG TTEIPANATIKA, €ival
n oAIKR Triean Tou agpiou piypaTog. Opwg, n KAaTaoTaTIKA £§icwan Twv
1I0QVIKWY aEPiWV UTTOPEI va €QAPUOCTEI TOCO YIa TO Wiyua, 600 Kal yia TO
KABe a€pIo oUOTATIKO XWPIOTA (T1.X. A), ue BAan Tig TTOCOTNTEG Mol n_,
Kal n,, avTioTolxa:

PV =n_,RTkai p,V =n,RT
ATIO TIG OX£0EIG AUTEG BIAIPWVTAG KATE PEAN TTPOKUTITEI

pA = (nA/nDA) P r'] H afyoo(patplkri 'm'san
Looutal Ue tnVv nieon nouv
aokel otnAn aépiag padog
PA=XA P 10° kg o€ emipaveia
guBadouv 1 m’.
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OTIOU X, TO YPAUUOUOPIOKO KAGOUA TOU CUCTATIKOU A TOU piyHaTOog.
Kat’ auté Tov Tpo1To UTToAOYi{oVTal Ol HEPIKEG TTIECEIG TWV CUCTATIKWY
TOU WiypaTog. AnAadn:

* 1] HEPIKI TTiETN £VOS AEPIOU (p,) OE Hiyua agpiwv 100UTaI JJE TO YOAUOUOPIAKO
kAaoua Tou agpiou aTo piyua (x,) emi v 0AIkn 1ieon Tou piyuarog (P ).

Mia evdia@épouaa eQapUoyr TOU VOUOU PEPIKWY TTIECEWY YIVETAI KATA TN
guAAoyr aepiwv pe ekTOTION vePOoU | GAAOU UypoU, OTTWG PaiveETAl OTO
oxAua 1.12. To a€plo, KabBwg GUAAEYETAI OTOV UTTODOXEA, AVAUIYVUETAI [E
TOUG aTUoUG Tou vepou. H oAIKA TTiean Tou piyuaTtog autou gival To dBpoicua
TNG MEPIKAG TTiEONG TOU GUAAEYOUEVOU agPioU Kal TNG PMEPIKAG TTiEONG TwV
udpaTuwWV (R KaAUTEPO TNG TAONG ATUWY TOU VEPOU) OTn BEPUOKPATIa TOU
TeIpApaTos. AnAadn,

P= paepiou + pHZO

ZXHMA 1.12 ZuAAoyR agpiou TTAvw atré vePO Kal METPNOT TOUu 6ykou Tou. H
Siaragn deixvel Tn ouAAoyn agpiou KATd TNV Bepuikn SIdoTTACN EVOG OTEPE-

ov .. KCIO..
2KCIO,~ 2KCI + 30,(g)
‘Orav 1o aépio ouAAexBei, aveBaloupe N kateBdadoupe To Soxeio, WOTE TO
Uyog Tou vepoU péoa kal £§w atrod 1o doxeio cuAAoyng va gival To idlo. ToTe
n Tieon Tou CUAAEYOIEVOU agPiou 1I00UTAI JE TNV OTHOCQAIPIKNA.

YTrdpyouv TToAAoi TpATTOI YIa TN PETPNON TNG TTiEONG £VOG aepiou. EVOEIKTIKA
QVOQEPOUE TOUG HETPNTEG TTIEGNG OTOUG OTABUOUG KAUTTHWY, VIO TOV EAEYX0
TNG TTEONG OTA AAOTIXO TWV QUTOKIVITWYV. £T0 EPYACTAPIO TTOAAEG POPEG
yiveTal xprion €vog JavOUETPOU, OTTWG AUTA TTOU EIKOViI(OVTal OTO OXAUa
1.13. H apxn Acitoupyiag evog pavouetpou gival avaioyn pe auth evog
BapouéTpou, TToU XPNCIYOTIOIEITAl YIa TN HETPNCT TNG ATHOCQAIPIKNAG TTiEONG
(BAétTe OITTAQVO oXAMQ).

NOuOG UEPLKWVY agpiwv

e [pauUOUOPLAKO KAdouO
€VOG ouoTatikoU A o€ piyua
(x,) givar to kAdopa twv mol
Tou ouotartikoU A (n,) mpog ta
ouVvoAikd mol Twv cuoTaTIKWY
tou piypatog(n ). AnAadn,
X;=n,/n,

Eival npo@avég otL LoyYUEL
XXt =1

Bapoustpo: épyavo yia t
UETPNON TNG ATUOCPALPLKNG
ntieong. H otriAn tou uépap-
yUpou toopponei Abyw tng
ATUOCPALPLKNG TTiECNS.



IXHMA 1.13 To MavopeTpo gival 6pyavo yia Tn HETPNON TG TiEong.
Ymdpyxouv 500 BaciKoi TUTTOI HOVOUETPWV:

a. Tou KAg1oTOU TUTTOU, OTTOU 10XUEI P

B. TOU avoIKTOU TUTTOU, OTTOU I0XUEI p

uspiou_ pa‘rr’]An; Hg

= +
agpiou po'rr’]Ar]gHg I:)atm

Mapddeiypa 1.4

2¢ doyeio oykou 4,1 L £xoupe moootnTeg CO, kal CO pe PEPIKEG TTIETEIG
avTioToixa 2 atm kai 3 atm oToug 227°C.

a. Mola n oAikr| Trieon aTo doxeio;

B. Moiog o0 ouvoAikdg apiBudg mol oTo aéplo piyua;

AYZH
a. A1ré 10 vouo Tou Dalton €xoupe:
P=p . *p =3 atm+2 atm=5atm

002

B.227°C onpaivel (227+273) K = 500 K. E@apudloupe TNV KATaoTATIKA
e€iowaon yia 1o aéplo piypa:

PV 5 atm4,1 L
PV=n_ RTAn,= = _ =0,5 mol
RT 0082 ﬁfg}k 500 K

E@appoyn

Z¢ doxeio oykou 16,4 L £xoupe moaotnTeg N, kKal O, pe PEPIKEG TTIETEIG
avtioToixa 16 atm kai 4 atm otoug 127 °C.

a. Moia gival n oAikA TTieon oTo dOXEIO;

B. Moiog ival o GuvoAIKOG apIBudg Twv mol aTo agpio piyua;

y. Méoa mol N, trepiéxovral aTo piyua;

( 1.2 ) MNpooBeTIKEG 1510TNTEG SIGAUPATWY

Otav dloAUeTal pia ousia aTo vepd, TO dIGAUNA TTOU TTPOKUTITEI £XEI CAPUIG
VEEG 1010TNTEG WG TTPOG TO BIAAUTN (vePO). AAAN yeuon, GAAN TTukvoTNTA,
GAANO 1EWDOES KATT. AKOpa Kal av diaAuBei n idia TToadTnTa aTrd dU0 EVWOEIG
oToV id10 OyKO BIAAUTN, Ta SIGAUNATA TTOU TTPOKUTITOUV £XOUV BIAQOPETIKES
IOIOTNTEG TT.X. TTUKVOTNTEG.

QoT1600, UTTApXEl éva aUVoAo 1I010TATWY 0To SIGAUNA TO OTTOIO €ival
aveédprnro amo 1n euon tng diaAuuévng ouaiag (Mopiwv i I0VTWV)

a. 20 atm, 6. 10 mol, y. 8 mol
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kai e§aprdrar pyévo amo Tov apibud Twv SiaAvuuévwy ocwuaridiwyv o€
opiouévn mooornta diaAuuarog (n diaAurn). ‘E1ol, SITAGoIa yia TTapAdEIyUa
TTo0OTNTA OIGAUPEVOU CWHATOG TTIPOKAAET OITTAGCIO JETABOAN OTIG IDIOTNTEG.
AUTEG 01 1816TNTEG OVOUALOVTal TTPOCOBETIKES I ABPOICTIKES

Kai gival:

* n eAdrTwon ¢ Tdong Twv aTuwv Tou SIaAdTn
* N avowwan Tou onpeiou Bpaouou Tou diaAutn
* 1 ramreivwon Tou anueiou mnéewg Tou dIaAuTn
* N WOUWTIKA 1TiEon ToU SIaAUuATOC.

Meiwon Tng Taong atpwyv - Népog Raoult
Eival yvwoTdé 611 n Tdon atgwy e€vog uypou gival n TTiecn Tou aokouv ol
QTHOI TOU UypOU OTaV TO UYPO BPICKETOI O€ ICOPPOTTIA E TOUG aTUOUG TOU.

Av S10AUCGOUE JIa PN TITNTIKA oudia 0’ €va uypo BIAAUTN TT.X. £va OTEPED,
Tapatnpeital EAGTTwon TnG Tdong aTWwyY Tou dIaAUTNn. To uypd, dnAadH,
egatpiceTal duokoAdTepa. To QaIvOueVo auTod €¢nyeiTal WG €ENG: ZTNV
ETTIQPAveIa TOU KaBapoU JIaAUTN UTTAPXOUV OTTOKAEICTIKG pdpia SIaAUTH.
Opiopéva atr’ autd uTTepvIKoUV TIG OlaPopIakéG OUVANEIG Kal eEaTpiovTal.
H mrapouadia Tou pn TTNTIKOU SI0AUPEVOU CWHATOG EAATTWVEI TOV apIOUO
TWV Popiwv Tou OIaAUTN OTNV ETTIPAVEIQ TOU UYPOU, ETTOPEVWG N €EATUION
TTEPIOPICETAl KAl N TAON ATUWV eAaTTWvETAl. [poavws 600 peyaAlTepn
gival N TToo06TNTA TOU BIAAUPEVOU OWPATOG, TOOO PEYOAUTEPN PEIWON TNG
TdoNg ATUWYV TTAPATNPEITAL.

2XHMA 1.14 H Trapoucia pn TrTNTIKAG d1aAupévng ouoiag TTpOoKOAEi peiwon
TNG TAONG ATUWV TOU UYPOU-SI1aAUTH.

To TTapatTdvw B€ua, TG Peiwong TNG TAoNg ATPWY VOGS UYPOU KATA TN
OIdAucn ¢’ aUTO HIOG PN TITNTIKAG ouaiag, HEAETABNKE TreipapaTiké 1o 1886
até 10 FdANo xnuikd Francois Raoult. Ta atroteAéopata TnNg HEAETNG TOU
QUTAG dIOTUTTWONKAY PE TN HOPPR VOGS VOUOU, TTOU GHHEPQA Eival yVWOTOG
WG vouog Raoult. YTTapxouv apkeToi TpATToI 1aTUTTIWwoNG Tou VOUOoU auToU.
Mia €€ auTtwv cival n €€AG:

TMpooIeTIKEG 1610TNTES
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* 2&dpald HOPIaKA SIQAUUATA U TTITNTIKWYV SIGAUUEVWY OUCIWV 1 TACH TWV
aruwyv Tou dIaAuuarTog givai ion ue Tnv 1@on atuwy Tou Kabapou 01aAuTn
ornv idia Bspuokpaaia moAAarAaciacuévn e T0 yYPAUUOLOPIAKO KAGoua
Tou Oo1aAuTn oro diGAuua.

MaBnuaTikd eKQpPacuévog o VOUOG auTog sival:

P=p°

xﬁla}\ﬁtn

otou, P =T1don atpwyv Tou dIaAUPaATOg

P° = 1don atpwv Tou KaBapou dIaAlTn
= YPANUOMOPIOKO KAGCOUa Tou SIaAUTN aTo dIGAUNQ

Xéltx)\(nn - ném)\mn/ (néla)\l'nr] + nouciug)

n = apIBu6¢ mol diaAdTn

SI0AUTN
n = ap1Bu6g mol dlaAupévng ouciag

ouaoiag

Xéla)\l'nn

AANAN ék@paan Tou vopou Tou Raoult gival n €€A¢:

(AP)ox=(P°-P)/PO=xouoiac

* H axerikn eAdrTwon ¢ 1dong aruwyv rou d1aAdTn, orav diaAubei o’
auTtov uia Un TITNTIKA oudia, gival ion e ToO yYpauUUOUOPIAKO KAdoua
NS SIaAULEVNG ouaiag.

Maparnpnoeig

1. O vopog Raoult ioxUel kal 6Tav €XoupE TTEPIOCCATEPES ATTO Mia N TITNTIKEG
dloAupéveg ouaieg. TOTe, N =n.+n, +n, +...

2. O vépog Tou Raoult ytropei va epapuoaTei Kal 0€ PiyuaTa TITNTIKWV
UYPWV. ZTNV TTEPITITWAON AUTH TO K&ABE uypd dpa wg dIAAUTNG, TTOU OIOAUEI
TO GAAO. AUTO onuaivel 6T N TAON TWV ATPWYV TOU KOBEVOS uypoU JEIWVETAI,
oUpQwva pe To vouo Tou Raoult. ‘ETal, otnv TepiTrTwon SIaAUUATOG TITNTIKWY
uypwv A kai B, 1oxUer:

- (o] - (o]
PA—PA X, Ko PB—PB Xq

Orrou,
P,° kai P,°: o1 TG0€Ig aTPWYV Twv KaBapwv uypwv A kai B
P, kai P,: o1 TGoeig atuwy Twv uypwv A kal B, 6Tav Ta uypa auTa gival
QVOUIyYHEVA JETAEU TOUG Kal
Xa Xg- TQ YPOUpOpOpPIaKA KAGopaTa Twv A Kal B aT1o didAupa.
3. O vépog Tou Raoult eivar akpifig o€ 1davika diaAUpara. [daviké Bewpeital
TO OIGAUMA TOU OTTOIOU OI JIAPOPIAKOi OeTUOi HETAEU BIOAUTN -
dlaAupévou cwpaTtog (11.X. A-B) gival Tng idiag TTepiTrou 1I0KU0G PE auToUg
TTOoU gep@avidovtal JeETagU Twv popiwyv dIaAUTN - dIaAUTn (T7.X. A-A) Kal
dlaAupévou owpaTog - dlaAupévou owpatog (1r.X. B-B). MBavoév kavéva
O1aAUpPa eV KOAUTITEI TTARPWG TIG TTpoUTToBE0EIG aUTEG. TTOAAG dpwg
OlaAUpaTta BewpouvTal 6Tl TTPooeyyifouV IKAVOTTOINTIKA TNV €IKOVA QUTH,
waTe va Bewpouvtal 10avikd. Mapddelyua @EPVOUE TO HiyHa udpoyovavBpaKwy
oTtn Bevdivn A 10 piypa BevloAiou - TOAOUOAIOU.

evikwg o vopog Tou Raoult epapudletal IKavoTToINTIKA O€ apald
OIOAUPOTA PHOPIOKWY EVWOEWYV O€ Uypd, KaBwg Kal ae diaAupaTta dUo
XNMIKG TTapopoiwy uypwv. MNpétrel TTAvTwG va TovioBei 6T 0 VOUOG auToG
ME KAaTGAANAN TPOTTOTTOINCN UTTOPEI VO EQAPUOCTEI KAl 0€ apald dIaAUuaTa
IOVTIKWY EVWOEWV.

F. M. Raoult (1830-1901)
FaAAog xnuikog. Ano to 1867
Kot HExpPL To Javarto Ttou nrav
Kadnyntrn¢ oto mMavenLoTHuULo
e MkpevounA. MeAétnoe
TIELPOAUATIKA TIG TTPOCIETIKES
1810TNTES, OMw¢ TNV EAATTWON
TOU O.TT. Kol EAATTWON TNG
TAONG ATUWV UOPLUKWYV KOl
NAeKTPOAUTIKWY SlaAupdtwy.
Ta anoteAéouara Twv UETPR-
OEWV TOoU anédetéav tnv Loxu
¢ Fewpiog NAEKTPOAUTIKAG
Siaotaong tou Arrhenius.

e O vouog tou Raoult, otn
Hoppn rou Sivetal, LOYUEL UE
v npolnédean otL:

- n étaAupévn ouoia givat un
nTnukn

- t0 StdAupa givat apato

- T0 StdAupa gival HopLaKo,
&nAaén n StaAvuévn ouaia
elval o€ poppn popiwv.
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Mapddeiypa 1.6
Moia givail n 160N atuwv udatikou diaAuuatog yAukodng (C H,,O,) TrepiekTikdTTag
5% w/w oToug 27 °C, av n Taon aTywy Tou VEPOU GTOUG
27 °C cival P° = 30 mmHg;
AYZH
H yAukdln etreidn eivar oteped o€ divel atgoug. Or u6vol aTuoi TToU TTPOKUTITOUV
atro 1o dIdAupa gival auTtoi Tou vepou. To didAupa divel AiyoTeEpoUG aToUg
atrd 10 KaBapod vepd Kal N TAoN ATPWY Tou diaAuuaTog P divetal atrd Tov
TUTTO:
nHZO

P=pP°

nH20+nouoiug
Z1n ouykekpipévn Trepimrwon 100 g diaAupatog Trepiexouv 5 g C.H, O,
ka1 95 g H,O, apa:

. 95
HO 18 B . |
Nor - %_‘_i =0,995 (Mrv)\uxé(ng_180 Kai MrH20_18) Kal:

18 180
n
P = PO Hy0 = 30 mmH90,995:29'85 mmHg
oA
Epapuoyn

Moia n téon aTpwyv udaTikou diaAupaTtog ouaiag A 10% w/w n otroia dev
€ival NAEKTPOAUTNG Kal £XEI OXETIKN pMoplakn pada 100; (H Tadon atywy Tou
H,O otnv idia Bepuokpaaia givar 30,6 mmHg).

AvOywon Tou onueiou Bpacuou
KOl TATTEIVWON TOUu onuEiou TTAENG

AvOoywon onpueiou Bpacuou

To mépacpa yia kaBe ouaia atrd T pia dan atnv GAAN gival 6Teva ouvoedeUEVO
ME TNV TAoN TwV ATPWYV TNG ouaiag. Q¢ aonueio Bpaapou () onueio (€oewg)
opileTal n Bepuokpaaia ekeivn oTNV OTToia N TAON TWV ATUWYV VOGS uypoU
€CICWVETAI JE TNV EEWTEPIKNA TTIEDT. ZTNV TTEPITITWAN TOU KABapoU vepou auTo
oupBaivel atoug 100 °C (kavoviké onueio Bpacuou Tou vepou). QaTo00,
0’ éva udaTIké dIGAUpa N TAoN TWV ATPWY ToU BIGAUPATOC gival MIKPOTEPN
aTTO €KEIVN TOU VEPOU, PE ATTOTEAECHA TO

onueio Bpaouou va avuywvertal. MaAIoTa, 600 peyahlTepn gival n ouykévTpwan
TOU BIaAUMOTOG, TOOO PIKPATEPN €ival N TAON TWV ATPWY Tou SIAAUUATOG,
dpa Kal TOoo YeyaAUTEPN €ival N avUywaon ToU OnuEiou

Bpacouou. ZuveTtwg, N aviywan Tou onueiou Bpacuou Tou dIOAUTN e€ap-
TATAI ATTO TN CUYKEVTPWON TOU SIGAUPATOG Kal HAAIOTA I0XUEL:

* 2 € apaid LopIaka diaAuuara un TTTHTIKWY OUCIWV N aviywaon ToU onueiou
Bpaauou tou diaAutn eivar avaAoyn mpog 1 popiakornTa Kard Bapog
(molality) Tou diaAduarog.

AnAadn,

, AT =K m

oTTou,

AT, : n avuywaon o.B. Tou d1aAUTn (0.B. Siandparoc o.B. MUm),

TMpooIeTIKEG 1610TNTES

® Av n Taon atuwy givai
peyaAutepn an’ auth rov
NPOoBAEnETAL QUTTO TO VOUO TOU
Raoult, tote éyouue Itk
anokAion ano to vouo. Ot
QMOKAICELG QUTEG Umopouv va
anobdodouv otn Stdonaon
LOYUPWYV SLaUOPLAKWY
Seouwv Kata tnv avauién

n.x. beouwv vépoyovou.
Mapadeyua bia-

Avparog pue 9tk anokAion
givat n ardavoAn - BevioAio.

® Av n taon atuwv Bpedei
HULKPOTEPN am’ auTh 1Tov ntpo-
BAénetat amnd to vouo tou
Raoult, tote éyouuse apvntikn
anokAion. Ot arokAioslg
QUTEG UITOPOUV Vo
anododoUv oTo CYNUATIOUO
LOYUPWYV SLaUOPLAKWY
Seouwv Kata tnv

avauién n.x. eopwv vbpoyo-
vou. Mapadeiyua StaAvuarog
HUE apvnNTIKN anokAlon

glvat o piyua aketovng -
XAwpowoputou.

30 mmHg

® Kavoviko o.8. givat n
Jdepuokpaocia otnv oroia n
TAON ATUWYV THE oUoiaG givat
1 atm.

H eiowaon tn¢ avuPwaong tou
0.8 1oxUeL ue TV npoinodson
ot

- n dtaAupévn ouoia givat un
nTnTkn

- 10 SLdAvpa givat apaio

- 10 SLdAupa givat popLako,
énAaén n staAvuévn ovoia
glvat urto pop@n uopiwv.
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m: n gopiakéTNTa Katd Bapog Tou diaAupaTog (molality),

K,: orabepd avowwong 0.B. n atabepd fegeookoriag, n otroia egapTdral
atrd TN @Uon Tou dIaAUTN. OTav n popiakdTnTa Katd B&Pog Tou SIaAUNATOG
givar 1 m, 701e n ipn Tng AT, gival apiBunTika ion pe Tnv K.

H mmapatrdvw oxéon avtaTrokpiveTal TTOAU KOAG o€ apaid SiaAUpaTa un
TITNTIKWY, JOPIAKWY EVWOEWV (UN IOVTIKWY Kal Pn TTOAUPEPICOPEVWV).
Opwg, Ye KATToIa TPOTTOTTOINGN WTTOPEI VO EQAPUOCTEI Kal yia apaid dia-
AOpaTa nAEKTPOAUTWY .

» Zeocookorria ovoudderai n u€6o0d0¢ TPOadIOPICLOU TN OXETIKAS HOPIAKAS
uadag (Lopiako Bapog) ue Baan n pétpnan meipauarika rou AT, epapuoloviag
TOV TTAPATTAvVW VOUO!

m ouciugl 1000

AT, =K m=K|

r ouaiag m SIaAUTn

oT1ToU,
M oiac N pala Tng diaAupévng ouaiag
¢ ovoiac: 1 OXETIKA poplakn pala Tng diaAupévng ouaiag Kal

M om: N HALa TOU BIOAUTN.
TaTtreivwon onpeiou TAENG
Me Tnv idia Aoyikr, To onueio TTAENG evog dIaAUPATOG gival XaunAdTEPO atrd
ekeivo Tou kaBapou d1aAuTn. ‘ETal, To Bahacoivo vepd, TTou gival TTAoUaIo
o€ aAaTa, dev TTRElI TOOO EUKOAA OGO TO VEPO TWV AIUVWV KAl TWV TTOTAPWV.
Opwg, ag doupe T oupBaivel, 6Tav didAupa NaCl wuxBei TTpoodeuTiKd.
Kat’ apydg 1o didAupa dev el atoug 0 °C, 0TTwg 1o KaBapod vepd, alAG o€
XaunNAGTEPN BepUoKpaaia, OTTOTE OXNUATICETAI TTAYOG, O OTTOI0G €ival kKaBapd
vepd. M’ auTtd Tov TpoTTo TO didAupa yivetal TTukvoTepo o€ NaCl, agou n idia
ToodTNTA GAATOG PEVEl dlaAupévn ae AlyoTepo vepd. KabBwg axnuaTideTal
TAyog, n Beppokpaacia TEQTEI AKOPN TTEPICTOTEPO, OTTOTE VEEG TTOOOTNTEG
Tayou axnuaTidovTal, a@rivovTag TTiow OAoEva Kal TTUKVOTEPO KABE popd
d1dAupa. H Tropeia autr ouveyicetal péxpig 6GTou To SIGAUNA YiVEI KOPETHUEVO
oe NaCl. Tote, 1o didAupa Traipvel TNV eAAxIOTN TIWA BEpuoKpaaiag, n oTroia
OVONACLETaAl EUTNKTIKN Bgpliokpacia Tou SIoAUPATOG.
H Tatreivwon Tou onueiou TTMENG Tou SIGAUTN €€apTdTal ATTO TN CUYKEVTPWON
ToU SI0AUATOG KAl HANOTA IOXUEL

* 2¢ apaid popiakd diaAvuara n rareivwaon Tou o.1. gival avdAoyn mpog
N popiakotnta K.B. (molality) Tou diaAuuarog.

AnAadn:
AT, =K m
oT1T0U,
AT,: n tameivwon 0.1, Tou diaAdTn (o.T. siargm = O-TT- mmpmog),

m: n gopiakdTNTa Katd Bapog Tou diaAupaTog (molality),
K. o1aBepad rameivwang o.1. 1) oTaBepd KPUOTKOTTIAG, N OTIoia £apTATal

e molality: ekppalet

Tov aptIuod twv mol tng
StaAupévng ouoiag os 1000 g
StaAutn.

AnAaén, av éyouue 0,3 mol
StaAupévng ouoiag os 1000 g
StaAutn n molality ivar 0,3
m.

® Kavoviko o.m. gival to o.1t.
¢ ouoiag o rtieon latm.

H eiowon tng tansivwong
TOU O.71. LOXUEL UE TNV ITPOU-
nodeon otu:

- 10 SLdAupa givat apaio

- 10 SLdAupa givat popLako,
énAaén n étaAvuévn ovoia
glvat urto pop@n uopiwv.
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atrd Tn @Uaon Tou dIaAUTN. OTav N poplakdTnTa Katd BApog Tou dIGAUPATOG
givar 1 m, 761e n TipA TNg AT, gival apiBunTika ion pe Tnv K.

[evika avagépoupe 0TI o1 HETABOAEG OTO O.TT., TTOU TTPOKaAoUVTal KATé TN
O1dAuon piag ouaiag o’ éva SIOAUTH, €ival TTIO ONPAVTIKEG OTTO TIG AVTIOTOIXES
ToUu 0.B. l'a 1o Adyo auTo, Kal €TTEION TO O.TT. HETPATAI TTEIPANATIKG M€
MeyaAUuTepn akpiBela atd 10 0.B., N KpuooKoTTia BPIoKEl TTOAANEG EQAPUOYEG.

» Kouoakortria ovouadderai n ué6odog mpoadiopiouoU TNS OXETIKNS HOPIAKAS
uadag pe Baan mn pérpnan meipauanika rou AT, epapudfovrag Tov mapamavw
vouo:

~1000

AT, =K m=K, ———
roucriug. m SIoAUTN
otTou,
Mot N udala Tng dlaAupévng ouaiag

M 1 N OXETIKA YopIakr pada TG diaAupévng ouoiag Kal

r ouaiag”

M, o' N HGZa TOU BIGAUTN.

BepudpeTpo avadeuThpag

agpag

uypo TOU OTTOioU
TO O.TT. JETPATOI

WUKTIKO YEGO
.X. TTdyog pe NaCl

2XHMA 1.14 Aiatagn yia Tov utTToAOYIONO TOU OnpEiou TTAENG EvOg uypoU.

MPocIeTIKES LBLOTNTEG
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MapakdTw diverar TTivakag We TIg TINEG Twv K kal K, d1apopwv diaAu-
TWV HE TIG AQVTIOTOIXEG TIMEG TWV O.B. KAl O.TT.

MINAKAZ 1.5 Z1a08gpég avipwong C.B. Kal TATTEIVWONG O.1T. JE TIG
AVTIOTOIXEG TIMEG TWV O.f. KAl O.TT. XAPOAKTNPIOTIKWYV SIGAUTWYV.

AiaAUTNnG K, o.B. K, O.T.
°Cm™ °C °C m™ °C
vepo,H,0 0,52 100,0 1,86 0,0
XAwpo@dppio, CHCI, 3,63 61,2 4,68 -63,5
BeviéAio, C H, 2,53 80,1 5,12 5,5
TeETpaxAwpdvepakag, CCl, 5,02 76,8 29,8 -22,3
0gI1k6 ogy, CH,COOH 3,08 118,5 3,59 16,6
a18avéAn, C,H.OH 1,07 78,3
Kapgopd,C, H, O 40,0 179,5
*T0 0.B. KOI O.TT. AVAQPEPOVTAI OTIG KAVOVIKEG TOUG TIMEG

MIAWVTOG yeVIKE TTPETTEI va ava@Eépel Kaveig, 0TI n didhuon 1 mol piag
ougiag o€ dnuioupyei Tavta kai 1 mol cwpaTidiwv o1o didAupa. To diaAupévo
owpa ptropei va diiotatal (1 1ovTigeTal) TTANPWG 1 HEPIKWG OXNMATICOVTOG
€101 HEYOAUTEPO aPIBPO cwuaTidiwy. 210V avTiTroda auTou gival duvaTo Ta
MOpIa TOu SIOAUPEVOU OWUATOG VO CUUTTUKVWVOVTAI 1] va TTOAUpEPIfovTal I
vVa CUCOWPOTWVOVTAI TTAAPWG i HEPIKWG TTPOG HEYAAUTEPA GUYKPOTAUATA,
o1TéTE BEBaIa 0 APIBPOS TWV AVEEAPTATWY CWHATIOIWY PIKPAiVEL. TETOIEG
TANpo@opieg yia didaTacn ) TTOAUPEPIOPO CUXVA TTPOKUTITOUV aTTd TN
MEAETN TwV TTPOCBETIKWY SIOAUPATWY TOU BIGAUPOTOG.

Mapddeiypa 1.6

AilaAvovTal 3 g Bgiou o€ 100 g kukAhoggaviou kal To oxnuaTifopevo diGAupa
£xel onueio TTAENG 4,16 °C. Na Bpebouv:

a. H mTeipapatikr) oXeTIKA popiakr pala Tou Beiou.

B. H atopikéTnTa ToU B€iou (0 HOPIAKOS TOU TUTTOG).

Y. H akpirg oxeTikr popiakn pdda Tou Beiou.

Aivovtai A S =32, K, corhosavion — 20 °C m™" ka1 anueio TAEEWG TOu KUKAOEEAVioU:
6,5 °C.

AYZH

a. 210 Baaikd Tumo: AT= K. m

Bétoupe AT, = (6,5 -4,16) °C = 2,34 °C, K. =20 °C/m

YTtroloyidoupue Tn molality:

>¢ 100 g kukAog&aviou diaAuovTal 3 g S

>¢ 1000 g kukAog&aviou diaAlovTal X;

231000 . 31000
100 9"100M

‘ETO1 £XOUE:
2,34°C=20

mol

°C 31000 )
m 100Mr m r] Mrﬂslpqpmmé - 256,4
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B. Av 0 poplakog TUTTOG Tou S gival S, dnAadn n aTouIKOTNTA ToU Egival X,
éxoupe: M. =256,4 1 32 x = 256,4 1 x =8,01. Apa, T0 x Ba ival 8 kai o
MopIak6g Tt'ﬁ'rog Tou Beiou eivar S,

y. ATT6 TO popIaKS TUTTO TWPA UTTOAOYICOUME TNV aKPIRR OXETIKA JOPIAKA
pada Tou Beiou: quKp.seg =8-32=256

Epappoyn

H rpotravévn Bpddlel atoug 56,38 °C. AidAupa Trepiéxel 20 g Trpotravovng
kal 1,41 g opyavikoU otepeou X SIaAUPEVOU OTnNV TTPOTTAvVOVN. To onueio
Bpacuou Tou diaAuuatog eival 56,88 °C. MNoia gival N oxETIKA oplakr pala
10U X, av n (E0£0C0KOTIIKI 0TaBePA TNG TTpoTTavovng eivarl K =1,67 °C/m.

Qopwon kKal QOPWTIKA TTiEoN

H wopwTikn TTiean gival pia akdun TTpooBeTIKA 1016TNTA TWV dIAAUPATWY, N
oTToia TTapaTtnpeital hévo KATw atrd opIouéveS auvonkeg. MNa va ekdnAwoEi,
OnAadn, atraiTeital Yo nuireparn ueUBPAavn, @UOIKA 1 CUVOETIKN, TTOU
ETMTPETTEI KATTOIEG OUTIEG Va TTEPVOUV Kal KATToIEG OXI (dpa dnAadr cav
£va €i00G HOpIakoU KOOKIVOU).

OewpnaoTe yia nuITTepaTh YepPpdavn n otoia diayxwpilel éva udaTiko SIGAUUA

popIa gaxapng

MOpla vepOU

a1ré KaBapod vepd. Av dev UTIHpXE N MePPPAvN To diIGAUPa Ba avakaTeuodTav
ME TO vEPO Kal Ba TTPOKUTITE £va eviaio apaldTepo didAupa. Opwg, N epppdvn
EMTPETTEI OVO TN Bi0d0 TWV PopPIwY VEPOU Kal TTPOG TIG dUO KATEUBUVOEIG
Kal ox1 Tn diodo Twv popiwv Tou dlaAuuévou cwuaTog. ‘ETal, Aoy, 10

TMpooIeTIKEG 1610TNTES

235,5

ZXHMA 1.15 Huimrepatn
HEPBPAVN TTOU XWPIlEl
10 S10AUTN (VEPO) aTTo TO
Sdi1dAupa (Jaxapovepo).
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VEPO EICEPXETAI JE PEYAAUTEPN TaXUTNTA OTO OEEi HEPOG TOU DOXEIOU JE
OKOTTO va €EI0WOEI TIC CUYKEVTPWOEIG aTa dU0 pépn. H didxuon autr Twv
Mopiwv Tou vepou yiveTal Oxl JOVO PETAEU ToUu KaBapou vePOoU Kal TOU
OI0AUPATOG, AAAG Kal HETAEU OUO DIGAUPATWY OIAPOPETIKIG CUYKEVTPWONG
Kal ovoudadeTal WoPwan.

* Qouwan ovoudalerai 1o aIvOUEVO TS OIAXUCNGS TTEQICTOTEPWVY UOPIWV
01aAUTn (ouvhOBwCS vePOU), uéow NUITTEPATAS uEUBpavng, arrd 1o SIaAlTn
aro o1GAuua i amé 1o diIGAuua NS PIKPOTEPNS TUYKEVTPWAONG (UTTOTOVIKO
O01dAuua) aro SiGAuua NG uEyaAlTepnNS GUYKEVTPWONS (UTTEPTOVIKO
O1dAuua).

WOPWTIKA TTiEoN

S1aAlTNG S1dAupa

NUITTEPATA pePRPAvN

ZXHMA 1.16 AlaypOMUOTIKA OTTEIKOVIOT TOU QAIVOUEVOU TG WOHWONG
KOl TG WOHWTIKAG TriEoNG.

ATTOTEAEO A TNG WOPWONG €ival n aTABun Tou uypou va avePRaivel aTo
0e&16 akéNog Tou cwAnva (BAETTe oxApa 1.17). Oa TepiPeve Kaveig OTI
n Wopwaon Ba cuvexIfoTav PEXPI Va £§I0wB0UV Ol CUYKEVTPWOEIG TWV
0Uo diaAupdaTwy. Mdvo T6TE TO cUoTNUa Ba £BPIOKE TN DUVAMIKK TOU
Ic0ppOTTia, oTTéTE 010G ApPIBUOG Popiwv dIaAUTN Ba diaTTepvouoe TNV
NUITTEPATH HEPPBPAVN Kal TTPOG TIG OUO KATEUBUVOEIG. Oa €AEyE KAVEIG OTI
n oTddun Kat autd Tov TPOTTO Ba avéRaive UVEXWGS UIa Kal To SIGAUua
600 Kal va apaiwBei o€ Ba yivel ToTé KaBapd vepd. Ouwg, Kabwg n
OoTa0uN avepaivel y€oa aTo CWARVa N dnuUIoupyoUlEVN UOPOTTATIKN TTIECT
au&dvel TNV TaxUTNTa PJETAKIVNONG TOU vEPOU TTpog To OIaAUTn. ‘ETOl,
AoITrév, KATTOIO GTIYUA N OTAOUN péoa 0TO CWARVA gival TETOIA, WOTE Ol
OUo TaxUTNTEG HETAKIVNONG TWV HOpiwV vEPOU TTPOG Kal atré To dIaAUTN
e€lowvovTal, oTTéTE Kal TO PAIVOUEVO OTAUATA.

Tnv TTieon auTA TNG UOPOCTATIKA OTHANG, TTOU £XEI AV ATTOTEAECUA
TNV €€icWaON TWV TOXUTATWYV PETOKIVNONG TOU vEPOU (BIOAUTN) PECW TNG
NUITTEPATAG HEURPAVNG KaI TNV ATTOKATACTACGN OUVAMIKAG ICOPPOTTIAS OTO
ouoTnua, ovoudlouue wopwrtikn mison, I, Tou diaAuuarog. MNMpopavwg,
n wopwaon o€ Ba yivotav KabBodAou av atr’ Tnv apxn €ixe aoknBei oTnv
EMQAvEI TOU BIaAUTN TTieon, P ion pe Tnv wopwTikn TTieon, M.
ZUVETTWG,

* Qouwrikn iean diaAuuarog, mou diaxwpilerai ue nuITTepaTn ueULpPavn
arr’ Tov kaBapo d1aAUTn Tou, ovoudaleral n EAGXICTN TTIECT TTOU TTPETTE
va aoknbBei eEwTePIKG 0TO O1GAUNA, WATE va EUTTOBICOULE TO PAIVOLIEVO
NS WOoNWONGS, Xwpic va ueraBAnbei o dyko¢ Tou diaAuuaTog.

H wopwTikA TTieon eivail yia mpooBeTikn 1016TNTa. EEapTaTal dnAadn a-
6 TNV TToodTNTA (0€ Mol) Tou JIGAUPEVOU CUWHATOG OE OPICHEVO OYKO

d10AUTNG d1GAupa
Av n eéwtepikn rticon (P)
oV aoKeiTon oTNV
ENupaveLa Tov SLaAvuarog
eivat ion pe TNV wouwtikn
ntieon (I ) tou StaAvuarog,
tote 6 AauBdvel ywpa
wouwon.

p>T

Av n eéwtepikn rticon (P )
oV aoKeiTon oTNV
ENupaveLa Tov SLaAvuarog
elvat ueyaAutepn ano tnv
wouwtikn (1), tote Eyouue
avtioTpopn wouwaon.
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SlaAUpaTog Kal 0l atré TNV uUon autou. H wopwrTikn TTieon, I, evég
SloAUpaTOG BiveTal atrd TNV TTAPAKATW OXEoN:

NV=nRT

OrtrouU,

M: n WoPWTIKA TTiEON TOU dlIOAUPATOG

V: 0 6ykog Tou dIaAUPOTOG

n: o apiBudg mol Tng diaAupévng ouaiag
R: n Taykéouia aTabepd Twv agpiwv

T: n améAuTn Beppokpaaia (K)
Emeidn 8e n/V = ¢ £XOUUE, M=cRT
Ortrou,

c: n ouykévrpwaon (Molarity) Tou diaAUuaTog.

H avaloyia Tng oX€0NG YE TNV KATACTATIKA £§i0WON TWV IDAVIKWY AEPiWV
€ival Kal EPOAVAG Kal EVTUTTWOIAKH.

270 EPYAOTAPIO N HETPNON TG WONWTIKAG TTIEONG XPNOIKOTIOIEITAI VIO Th
MEAETN PEYOAOHOPIAKWV EVWOEWV, OTIWG Eival Ol TIPWTEIVEG KOl TA VOUKAEIVIKG
o&éq, TT.X. yIa ToV TTPoadIoploud TNG OXETIKAG HOPIOKAG HAlag Toug. & auTd,
AOYyw Tou peyaAou M. gival SUOKOAO va TTOPACKEUAOTOUV OXETIKA TTUKVA
dlaAlpara. Opwg, Ta apaid dIaAUPATA TOUG £X0UV UWNAL TIUAR WOUWTIKAG
mieong, I, n otroia ptropei va yeTpnBei pe akpipela.

* Qouwyetpia ovoudlerai n L€60S0¢ TPOOBIOPICLOU TNS TXETIKAS IOPIAKAS
uadag pe Baon tov melpauatikd mpoodiopioud Tou [, kdvovrag xpHon
NG mapamdvw eEiowaong.

AvTioTpo@n wouwon

AvTioTpo®n Wopwan €xoupe, éTav aokoUpe Trieon aTto didAua, TTou dlaxwpideTal
ME NUITTEPATA MEUPBPAVN aTTd To KABaPS dIaAUTN Tou, JeyaAluTepn aTmd TV
WOMWTIKN TOU TTiE0N. ZTNV TTEPITITWON auTr 0 dIAAUTNG

dIaTTEPVA TNV NUITTEPATH HEUPPAVN, KOTA TTPOTiUNon atmd 1o didAupa NG
uWnANG 1Tpog 10 dIdAUPa TG XAUNANG CUYKEVTPWONG.

To @aivopuevo TNG avTioTPOPNG WOPWONG BPIoKEI EQApUOyT OTNV APAAGTWON
TOou BaAacoiIvou vepoU, yIa TNV ETTITUXH QVTIMETWTTION TOU TTPORARUATOG
NG Aclwudpiag. AGiCel va onUEIWOOUUE OTI TO VEPO TWV WKEAVWV ATTOTEAET
10 97,2% TnG OUVOAIKAG TTO0OTNTAG vEpoU aTn I'n.

H peyaAuTepn eykatdoTaon apaAdtwong oTo KOOUO CHUEPA BpioKeTal
oTn Zaoudikn ApaBia. Auth Tpo@odotei 10 50% Tou TTOGIPOU vEPOU TNG
XWpPag, KavovTtag xpron TnG avtioTpopng WoPwaong PE To vepod Tou lMepaikou
KOATTOU. Ta TeAeuTaia xpovia n péBodog auTr) £xel eEATTAWOET KAl 0€ TTOAAEG
TTOAEIG TV Hvwpévwy MNoAiteiwyv. Mapddelypa @épvoupe TNV TTOAN ZAvta
Mmraputrapa 1ng Kahipdpviag, 6trou atd 1o 1992 Asitoupyei eykatdoTaon
QvTIOTPOPNS WOPWaONG, yia TNV Tapaywyn 30400 m® ToaIYou vepoU TN
pépa. ETriong KukKAO®@OpoUV 0TO EUTTOPIO PIKPOU PEYEBOUG aPAAATWTEG
avTioTPoOPNG WONWONG TTOU BPICKOUV XPrion o€ KAUTTIVYK Kal BaAdooia
Tagidia.

TMpooIeTIKEG 1610TNTES

® H wopwtikn mtieon givat n
HOvVN mpoodeTikn

8Lotnta mov éapraroat
an’ tn Sepuokpaocio tou
StaAvparog.

® OL e§lIOWOELS TNG WOUWTL-
Kn¢ mieang toxvouv e tn
npoinodeon otL:

- 10 StdAvpa givat apato

- 10 SLdAupa givatl popLako,
énAadn n staAvuévn ovaia
glvat umo popepn popiwv.

¢ [gotovikda StaAupara:
glvat ta StaAvpata
ou €xyouv tnv idLa tiun
wouwTIkNG tieong (I
=7,7 atm) m.y.
(PUOLOAOYIKOG

0p06¢ (0,9% w/v NaCl
StaAvpa yAukolng 5,7%
w/v) kat aiua.

J. H. Van’t Hoff
(1852-1911).
Aavog XNULKOG TIURINKE HE
BpaBeio NoumeA xnueiog to
1901 (to npwto mouv 669nKe)
yla TNV Epyaoic TOU CXETIKA UE
TLG (PUGLKOXNHULKEG LOLOTNTES
Twv StaAvpudtwy.
Me Baon tig avuAnyeig tov
van’t Hoff ot npoodetikég
16L0TNTEG TWV NAEKTPOAUTIKWV
StaAvuatwy punopouv va
EK@pactouv ue Baon tig
OXECELG:
ATf= iK 'm
AT,=iK,m

=i CRT
omnov, i givat o ouvteAeatrig
Van’t Hoff
Mo napadeypa i=2 otnv
nepintwon touv NaCl , kadwg
ano kade mol NaCl npokUntouv
Adyw éiaotaong uo
mol 16vtwv.
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€icodog BaAaaaivou vepou

agaAlaTwaon e dlaBifaon

vePO ¢ e di
EUTTAOUTIOPEVO Lzlc’ﬂ‘fg?)\li:;\? Tmieon
oe dAata ( ’
ammoBANAETal 0N (nuiTepaTg pepBpavng)
Balacoa

vePO TTOCIUO

MOpIa vEPOU
APOAATWUEVO VEPD

OlaAupévn ouaia

BioAoyIk} onpacia TNG WoONWOoNG

To @aivépevo TNG Wopwong Taidel onuavTikd pOAo o€ TTOAAd BioAoyikd
QaIVOUEVA TTOU CUOXETICOVTAI PE TN AEITOUPYIO TOU KUTTAPOU. H KUTTOPIKN
MePBPavN gival nuittepath YepPpavn. AnAadn emiTpémel TN iodo Twv Popiwy
TOU vePOU, OXI OPWG TWV POPIWV TNG TTPWTEIVNG i} AAAWV PJeyaAopopiwy.
MNa va unv £€xoupe HOPPOAOYIKEG HETARBOAEG TWV EPUBPWV aIOCPAIpiwY,
OTTWG QaiveTAlI OTO TTAPAKATW OXNAUA, Ba TTPETTEl TA evETIPNA SIOAUUATA
T.X- PUOIoA0YIKOG 0pOG (UdaTikG didAupa 0,9% w/w NaCl) va éxouv Tnv
idl0 WOPWTIKA UE TO aipa, dnAadn Trepitrou 8 atm.

1. Av 10 KUTTOpO BuBioTei oe udATIKG SIGAUNQ IC0TOVIKG OE OXEON UE TO
€VOOKUTTAPIKS UYPO (TT.X. PUOIOAOYIKOG 0PAG), TOTE TO KUTTAPO dIaTNPE TO
MEYEBOG Tou, KABWGS 0 APIBUGG TWV EICEPXOUEVWV HOoPiwV vepOoU IgoUTal
ME TOV apIBud Twv eEEpXOUEVWIV.

2. Av 10 KUTTOPO BUBIOTEN 0€ BIGAUMQ UTTEPTOVIKO O€ OXEQN |E TO EVOOKUTTAPIKO
uypo6 Tou (TT.X. TTUKVO SIdAupa axapng), TOTE TO KUTTAPO CUPPIKVWVETAI,
KaBwW¢ 0 apIiBudG TwV EI0EPXOUEVWV HOoPiwV vePOU gival HIKPOTEPOS TWV
eCEPXOMUEVWV.

3. Av 10 KUTTOPO BuBIoTEl € SIGAUPA UTTOTOVIKO G€ OXEQT ME TO EVOOKUTTAPIKO
uypo (1T KaBapo vepd), TOTE To KUTTAPO SIOYKWVETAI, KOBWGS 0 apliBudg

ZXHMA 1.17 a. AidTaén
YIO TRV a@aAdTwon Tou
veEPOU O¢€ JeYAAn KAijaka
(apioTEPG ETTAVW).

B. ‘OTav 10 BaAaCCIVO
vePO €10éABel UTTO TTieon
oT0 OUCTNMA, TOTE TO
KaBapo vepo (UTTAE o@ai-
pPEG) SiEpxeTal HEOW TNG
npImepaTtig pePRpavng
Kal KaTaAfRyel oTn dega-
HMEVA TOU TTOCIOU VEPOU,
EVW TO GAaTa (KOKKIVEG
O@aipeG) HEVOUV EKTOG
TOU OUOTAMOTOG
(apioTEPG KATW).

Mavw. O ECWTEPLKOS XWPOS
ouyxpovng povaéag apaid-
Twong Ue avriotpopn
wouwon.

Kdtw. Kade kUAtvépog
aroteAsiTal anod uePLKA
EKaToppUpLa KoiAeg iveg armo
nuutepatn ueUBpavn.
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TWV EICEPYXOUEVWV POPiWwV VEPOU gival HEYOAUTEPOG TWV £EEPXOPEVWV. AUTO
pTTOpEi va 0dnyARoel aTn didppnén Tou kuTTdpou. MNa Tapadeiyua, av BubioTolv
epPUBPA aipoo@aipia oe KaBapod vePsd, TOTE Ta AIJOC@AipIa DIOYKWVOVTAI Kal
oTradouv, vw dlax£ETal N alJooPaAIpivn (EPUBPA XPWOTIKH) TTOU TTEPIEXOUV
oT0 vePO. AuTO ovopadeTal aiuéAucn Twv EpUBPWV AIOCPAIPIWV.

1. 2. 3.

2XHMA 1.18 EpuBpd aipooc@aipia o€ SIGAUMA O. ICOTOVIKO . UTTEPTOVIKO Kal
Y. UTTOTOVIKO WG TTPOG TO EVOOKUTTAPIO UYPO.

Mapadsiypa 1.7

Op1Z6vTIO KUAIVOPIKO dOXEIO £XEI HAKOG 24 cm Kal XwpifeTal OTO HECO HE
KIvNTA nuITrepaTtn pePPBpavn. Mepidoupe 10 €va pEpPog pe udaTikd didAupa
tTou Trepiéxel 0,1 mol ouaiag A kai To GAAO pe udaTikO SIGAUPA TTOU TTEPIEXEI
0,2 mol Tng A. Tpog Ta TTou Ba KivnBei N yepPpdavn kal TOCO;

ApxIKA KaTadoTaon
<«12cm—> «<—12 cm—>

0,1 mol A 0,2 mol A T

Tehikr) katdoTaon

(12-x) cm (12+x) cm
D > <«— —

AYZH

ZUpQWVa PE TO PAIVOPEVO TNG WOPWOoNG Ba TTepdoouv Popia vepou aTTd
10 SIGAUPA PIKPOTEPNG OUYKEVTPWONG TTPOG TO dIGAUPA PEYOAUTEPNG
MPocIeTIKES LBLOTNTEG
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OUYKEVTPWONG o€ dlaAupévn ouaia. To @aivouevo, OTTWG AVaQEPOUE
Ba oTapatioel, 6Tav €61I0WOOUV OI CUYKEVTPWOEIG TWV SIGAUNATWY OTIG
OUo TTAeUpPEG TG pEPPpavng. OTav Aéue Ba oTaparroel, evvoouue o011 Ba
QTTOKATOOTOBEI SUVOIKN I00pPOTTIa, ONAAdK| 0 iB10G apPIBPAG popiwv dIaAUTN
TTEPVA ATTO TNV NUITTEPATH HEPBPAVN OTO idI0 XPOVIKO dIACTNUA KAl TTPOG
Ta QU0 dloAUpaTa. MNa va cupBei autd oTNV TTEPITITWON POG, N HEPPBPAvVN,
OTTWG deixvel To oxnpa B, Ba kivnBei TTPOg Ta apIoTEPA yIa va dWOEl XWPO
aTo vepo. ‘EoTw o1 kiveital katd x cm. H roootnTa TnG diaAupévng ouoiag
A Ba TTapapeivel n idia ota dUo dioAUuaTa Kal aTnV TEAIKN BEan €XOUE:

0,1 molA 0,2 molA
(12-x)a cm® ~ (12+x)a cm

c,=c, N 3 N X=4, n uepPpavn dnhadn

Ba KivnBei TTpog Ta apIoTEPA KaTG 4 cm.

Epapuoyn

Op1govTIo KUAIVOPIKO Do)EiO £x€l PKOG 40 cm Kal XwpifeTal 0TO HECO WE
KIVNTH NUITTEPATH PEPPPAvVN. To £va HEPOG gival YeEPATO pE UBATIKO diIGAUpa
mou TTEpIEXEl 0,2 mol ouaiag A kai To GAAO pe udATIKO BIGAUNA TTOU TTEPIEXEI
0,5 mol ouadiag B. Mpog Ta Tmou kai T6oo Ba kivnBei N yepBpdvn Kai yiaTi;




Aopu@o6pol OTNV UTTNPETIa TG HETEWPOAOYIAG yia TN HETPNOT KATAVOUWY BEpHOKPATiag
KOl Uypaoioag, KABWG Kal pwToypd@non VEQWY TNV aTHOC@AIpa.

Yopartuoi otov aépa. Eva «AgATio KaipoU».

To TTEPIEXOUEVO TOU OTHOC®AIPIKOU aEpa o€ udpaTuoug Ba utropolaoe va divetal aav Taon
TWV aTPwV, aAAd auTr) n TTPAKTIKK dev akoAouBeital. AvTiBeTa, £KEIVO TO OTTOI0 aKOUUE OTA
OeATia Tou Kaipou eival n uypaaia Tou agpa. ‘Eva gETpo TNG TTO0OTNTAG TWV USPATHWY Eival N
amdAuTN uypaaia, n oTroia EKPPAZel TN PAZa TWV USPATUWY TToU TTEpIEXETal o 1 m® aépa. ¢
Beppokpaaia Tr.X. 37 °C (310 K) 1 m® aépa ptropsi va mepiéxel 1o TTOAU 48 g H,O. Zuvnbwg
Ouwg diveTal WG OXETIKN Uypaaia, n oTroia gival 0 Adyog TNG TPEXOUCAG TTOGOTNTAG TWV
USPATHWY TTPOG TN KEYIOTN TTOCOTNTA TTOU Ba UTTOPOUCE Va TTEPIEXE! (QV ITAV KOPETHUEVOG).
ZXeTIK) uypaoia 0 onuaivel 611 o aépag gival teAgiwg npog, evw 100 % onuaivel oti
0 aépag sival KOpEoUEVOS O€ USPATHOUG.

H oxeTikn uypacia oe €va deiyua aépa arAadel pe Tn Bepuokpaacia. OTtav n Bepuokpaacia
aveBaivel, Xwpic va TpoaTiBevTtal fj a@aipolvTal UBPATHOI OTOV aépa, N OXETIKA uypaacia
MIKpaivel (augaveTtal o TTapovouaaoThG Tou Adyou). lNa TTapddelyua, av aEpag TTOU €XEI GTOUG
15 °C oxetiki uypaacia 50 %, BeppavOei (11.X. pe KeVTPIKA BEppavan) oToug 32 °C, xwpig va
TpooTEBOUV I apaipeBolv udpaTuoi, TOTE N OXETIKA Tou uypacia peiwvetal oTa 20 %. AT
TNV AGAAN TTAEUPA, av BepudG aépag WuxBei N OxETIKA Tou uypacia utropei va gtdoel 1o 100
%, TO GonuEio KOPoU OTTWG AEyeTal, OTTOTE TO VEPO GUUTTUKVWVETAI WG OMiXAN.
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AvakepaAaiwon

1.

Alapopiakég duvAapelg ovoualovTal ol EAKTIKEG DUVAEIG TTOU
OUYKPATOUV Ta POpIa YETAEU TOUG.

. Alapoplakég duvapelg gival o1 duvapelg London, o1 duvaueig dITToAou-

dITTéAOU Kal 0 dETUOG Udpoydvou.

. H UAn otn @Uon eppavifeTal o€ TPEIG DIOPOPETIKEG PUTIKES

KATAOTACEIG: OTEPEQ, UYPA Kal aépla. H petadBaon evog owpaTog armo
TN PiIa KaTdoTaon atnv dAAn gival uaiké eaivouevo.

. Mepikn Trieon agpiou TTou BpiokeTal o€ A€PIo Wiyua, p,, Ovouadouue

TNV TTiECN TTOU AOKEI TO a€plo, av Jovo Tou KaTtaAapBaver 6Ao Tov dyko
Tou doxeiou aTnyv idia Bepuokpaaia.

. ZUPQwva Pe 1o vouo Tou Dalton f) vOuO TwV PEPIKWY TTIETEWV: N OAIKA

TTiEon €vOg PiydaTog agpiwyv, o€ PIa opIouEvn BepuoKkpaaia, gival ion
ME TO ABPOICHA TWV PEPIKWY TTIETEWV TWV CUCTATIKWY QEPIWV.

. MpooBeTIKES 1816TNTEG €ival Eva aUVOAO ID1I0THTWY GTO SIGAUMA TO

oTToio gival aveEdptnTo atrd T QUON TNG diaAupévng ouaiag (Mopiwv
1 16vTwv) Kai e€apTdTal pévo atrd Tov apiBuod Twv diaAupévwv
owpaTidiwv o€ opigpévn TTOaOTNTA dlaAUNATOG (1) S1IGAUTN).

. MpoaBeTIKES 1816TNTEG €ival: N peiwon TNG TAoNG TV ATUWY TOU

O1aAUTN, n au&naon Tou onueiou Bpacuou Tou SIOAUTN, N TATTEIVWON TOU
onueiou TAEEWGS TOU BIAAUTN KAl N WOHWTIKN TTiEaN ToU dIaAUUATOG.

. H 1don Twv atpwyv evég diaAuuartog divetal atrd Tov TUTTO:

P =p°

X SIaAUTN

. H at&non 1ou anpeiou Bpacuol Tou d1aAUTN utroAoyileTal ATTo TN

oxéon: AT, = K,m kai avTioToixa n Tatmeivwan Tou onueiou Mgng tou
diahuTn givar: AT =K. m.

10. H wopwrtikA TTieon diaAuuatog uttohoyiletal atrd Tn oxéon N =cRT.

Auo d1oAUpATA TTOU £XOUV TNV idIa WOPWTIKNA TTiEcN ovoudadovTal
ICOTOVIKG.

AEEeig - KA1014

AlapopIakéG BUVAEIG pappopopIakd KAAGUO
Auvapeig London ZeoegooKoTTia

Auvapeig diTéAou-diTéAou Ze£o€OOKOTTIKA 0TaBEPG
Aeoudg udpoyodvou molality

MeTtaBoAég kataoTdoewy KpuookoTria

NOpog pEPIKWV TTIECEWV KpuookoTrikr oTtabepd
MpooBEeTIKES 1816TNTEG Qopwon, QopwTIKA TTiEon

Népog Raoult looTovikd diaAUpara
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EpwtAoeig - Aoknoeig - NMpoBAnuara
Epwrtnoeig ETravadAnywng

1

10.

1.

12.

13.

14.

15

. Ti givan diapoplakEG OUVAEIG;
. Méoa €idn diapopiakwy dUVAPEWY YVWPICETE;
. Moo givai 1o xapakTnpioTikd péyeBog evog diITTdéAou;

. T ovouddovTal duvdaueig London r} dlacTropdg;

. T yvwpiCeTe yia 10 80O udpoydvou;

. Ti eival Tdon aTpwy;

. Trava@épel 0 vVOUOoGg YepIKWY TIEcewy Tou Dalton;

. T ovoudZovtal TTpooBETIKES 1610TNTEG BIOAUNATOG;

. 'Exouv TTpo0BeTIKEG 1810TNTEG T NAEKTPOAUTIKA SloAUpaTA;
Moiog cival o vépog Tou Raoult;

T1 ovopdeTal (e0€0OKOTTIKA 0TABEPA Kal atrd TI e¢apTdTal;
Ti ovopdaZeTal KPUOOKOTTIKA 0TaBepd Kal atrd TI e€apTdTal;
Ti gival wopwon;

Ti ovopdZetal woPWTIKA TTiean dIGAUPATOG Kal TTWG UTTOAoyileTal;

. Ti givar 1IcoTovIKG SIaAUPOTq;

Acokioeig - MpoBARpaTa

a.
16

17.

Alapopiakég Auvdapeig

. Na cuptmAnpwaoeTe Ta KEVA OTIG AKOAOUBEG TTPOTATEIG:
a.O0l, MTTOPOUV VO XWPIOTOUV O€...cevvvviiieeieeeaeeenns MEYAAES
KaTnyopieg: (i) AUVAPEIG DITTOAOU-.......ceeeeee.... (i) AUVAMEIG ...
KO (iii) AEOPOG. . uuvveriieiiiiiviiiiieiiiinns
B. O Van der Waals 10 1873 yia va e£nynoei TiG ATTOKAITEIG TWV...............
agpiwV atrd TNV KOTACGTATIKA €GI0WON TWV weuivinieeiiieeiieeinnnes agpiwv,
QVEPEPE TNV UTTOPEN weveeveeiiieiiieieiieeeeeeeeeeeeeeeeeeeeee duVApEWV.
Y. 70 a€pIa Ol DIAPOPIAKEG DUVAMEIG EIVAL oo o€ ouyKpion
ME Ta uypd.
0. MEPIKA wovvviiiiiiiiiiiiiiiiiiiiiiiiiiiies givail n TTieon TTOU OOKEi TO A€PIO av
EXEITOV v, TOoU doxeiou.
Na KaTaTAageTe TO ETTOPEVA CWHATA PE OEIPA auavOueEVOU onueiou

Bpacpou kal epunvelCETe TN OEIPG QUTH e BAon TIG SIGUOPIAKES DUVAUEIG
TTOU avaTITUCCOVTal 0€ KABE TTEPITITWON.

KepaAaio 1: AoKnoelg



42

a. XAwpio Cl, B. XAwpiouxo Nartpio NaCl
Y. YopoxAwpio HCI 0. Yopopbdpio HF

18. Na onpeIwoeTe Pe Z TIG CWOTEG ATTO TIG ETTOUEVES TTPOTACEIG KAl e A
TIG A\avOaopEVEG.
a. To yépio Tou H, etreidn eival pIkpoTEPO ATTO TO POpPIo Tou HCI €xel
MEYAAUTEPN BITTOAIKY) POTTA ATTO QUTO.
B. To H,S Bpacei o elkoAa amé 1o H,0.
y. To Kavoviko €Eavio €xel ueyaAUTepo onpueio Bpacuou ato 1o 2,3-O1-
peBuAoBouTtdvio.
0. To HCI éxe1 peyaAutepn ditToAIkr} potrf atrd 1o HBr yiarti To Cl givai
MO NAEKTPAPVNTIKG aTTd TO Br.

19. Na €¢nynoete 11G d1agopég oTa onueia Bpacpol PeTaglu Twv dUO PHEAWV
KGB¢e Ceuyoug.

20. MNoia gival n owoTnA oe1pd yia Ta onueia Bpaouou Twv ouciwv H,, HF, HCI;
a.0.p.(H,) <o0.B.(HF) < 0.B.(HCI)
B. 0.B.(H,) < 0.B.(HCI) < 0.B.(HF)
y. 0.8.(HCI) < 0.B.(H,) < 0.B.(HF)
6. 0.8.(HF) < 0.B.(H,) < 0.B.(HCI)

21. Na avTigToIxioETe TO onueio Bpacuol kaBe aAkaviou TTou BpioKETal OTN
oTAAN Il ye TO GUVTAKTIKG TUTTO TOU aAKQviou TTou BpiokeTal oTn aTAAN I

22. TMoia gival n owaTr og1pa yia 1a onueia Bpacuod NH,, PH,, AsH,;
a.0.8.(NH,) > 0.8.(PH,) > 0.B.(AsH,)
B. 0.B.(AsH,) > 0.B.(PH,) > 0.B.(NH,)
y. 0.6.(NH,) > 0.B.(AsH,) > 0.B8.(PH,)
6. 0.8.(PH,) > 0.B.(AsH,) > 6..(NH,)

Kepalato 1: Aoknioeig
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23. Molo atd Ta akdAouba uypd avauéveral va £xel TO UPNAOGTEPO ONUEIo
Bpaouoy;
a. CH,CH,CH,CH,CH,CH, 6. CH,CH,CH,CH,CH,CH,OH

CH

] 3
B. CH,CCH,CH,
CH

3

CH

3

|
V. CH,CCH,CH,OH
CH

3

e. CH,CH,CH,OCH,CH,CH,

B. NOpOG pEpPIKWYV TTIECEWYV - TAON ATHWYV

24. 3¢ doyeio mepiExeTal piypa N, kair NO pe pepIkEg TTIECEIG avTioToIXa 2
atm kar 3 atm. H oAikr| Trieon Tou piypartog givai:
a. 1 atm; B. 6 atm; y. 5 atm; 8. 10 atm;

25. 2¢ doyeio TrepiExovTal 2 mol agpiou B kal eigdyoupe 2 mol agpiou A Ta
oTroia aokouv pepikn Tiean p, = 4,1 atm og T = 800 K. O dykog Tou
doxeiou eivai:
o.16LB3.32Ly.48Ld.64L

26. Z¢ doyeio oykou V = 82 L kai Bepuokpaaiag 6 = 127 °C TrepiéxeTal aEpIo
piypa tou Trepigxel 2 mol H, kai 3 mol CO.,,.
a. Mola gival n yepIkn TTieon kKGBe agpiou;
B. Moia gival n oAIkr TTiEon TOU PiyuaTOG;

27. Aépio piypa trepiexel 4 mol H,S ka1 6 mol SO, kai £xel oAIkr| Trieon P
=30 atm. Mola €ival n YePIKA TTiean KABe agpiou OTO WiyHQ;

28. Aépio piypa epiéxel 1 g H, kai 5 g He kai Bpioketal oe doxeio Gykou
8,2 L otoug 227 °C. H Tieon Tou piypaTog ivai:
a. 3,5atm B. 8,75 atmy. 1,75 atm 8. 17,5 atm

29. ¢ doyeio Oykou V kal o€ Bepuokpacia T TEPIEXETAI AEPIO PiYUO TTOU
mepiExel 2 mol H,, 4 mol CO,, 5 mol N, kai 7 mol Ne. Na avTioToixioeTe
TN MEPIKN TTiECN TTOU AOKEi KABE agpIo Kal TTOU €ival aTn TTPWTN OTAAN
ME TO aéplo TTou gival aTn deUTEPN GTAAN.

Aépio P/ atm
CoO, 21
H, 12
N, 6
Ne 15

30. Ze doxeio 6ykou 41 L kai atoug 227 °C trepiéxovtai 4 agpia: H,, SO,, Cl,
kal Ne. Ztov akdAouBo Trivaka diveTal yia KaBe agplo pia TTAnpogopia
Kal ¢nTeital va cuuTrAnpwOEi o TTivakag.

® H Tiun tn¢ naykoouLag ota-
Jdepag twv agpiwv Fewpeitat
Sebdouévn yLa tig AoKNoELg:
R=0,082 L atm mol* K™

0,8 atm -1,2 atm

12 atm-18 atm

® H oxetikn atoutkn pado
(Atouiko Bapog) tig o
ToAAEG popég otnv EAAnvikn
B1BAoypaia cuuBoAiletal
ue AB.

270 napov BiBAio vtodsteital
n npotaon tng IUPAC kat
oupBoliletar A,

® H oxeTIKn popLakn udado
(Moptako Bapog) tig rio
ToAAEG popég otnv EAAnvikn
BiBAoypaia cuuBoAiletat
pe MB. 3to napov BiBAio
viodeteital n npotaon tng
IUPAC ko oupBoAifstar M.



44

m/g |n/mol Ppcon [ atm ApIBUO6G popiwv
H, 4
SO, 6
Ne 5
Cl, 3N,

31.

32.

* 33.

34,

>¢ doyeio oTaBepou dykou V TTou TrEPIEXEl ENPO agépa aToug 25 °C
elgdyoupe 3 oTayoveg vepou, oTréTe e€atpifovTal o1 2,5 oTayoveg Kal
amokaBioTaral n icopportria: H,0(¢) === H,0(g)

Av oTnv idla Beppokpaacia kal o€ doxeio Tou idlou Bykou pe Enpo agpa,
€l0dyoupe 6 OTAYOVEG TWV OTTOIWV 0 OYKOG BewpeiTal aueANTEOG WG
TTPOG TOV OYKO Tou doxeiou, TTOOEG oTayoveg Ba e€aTtuioTouv yia va
QATTOKATAOTAOEI N TTAPATTAVW I00PPOTTIq;

a.4 B.3 vy.25 3.5

Tdon atpywyv evég uypou oe oplopévn Bepuokpacoia T gival n Trieon:
a. Nou aokoUv ol atyoi Tou oTn Bepuokpaacia T,

B. 1 atm,

y. [Nou aokoUv ol KopeauEvol aTuoi Tou oTn Bepuokpaoia T,

0. NMou aokouv ol aTtpoi Tou o€ doxeio dykou 1 L.

2¢e Tpia doxeia A, B, M oykou 1L, 2 L, 3 L, mepiExetal vepd éykou 100
mL, 200 mL ka1 300 mL avtiotoixa otnv idla Beppokpacia. Ma Tig
TAOEIC TWV ATPWYV OTA Tpia doxeia 10X UEL:

a.P, <P, <P, y.P,=P,=P.

B.P,>P,>P. 5.P,+P, =P,

H tdon atywyv Tou KoIvou aiBépa (diaiBulaiBépag) eEapTaTai:
a. Atré 1o doyeio TTou TTEPIEXEI TOV UYPO aiBépa

B. Atré Tnv pada Tou uypou alBépa

y. ATTo TN Bepuokpaaia

0. ATré 6Aoug auToUg Toug TTAPAYOVTEG

Y. MpooBeTikég 1816TNTEG - NOuog Raoult

35.

36.

37.

MPooBeTIKES 1816TNTEG OVOPGLOVTAI OI 1I810TNTEG TWV SIAAUNATWY TTOU
ecapTwvTal Jovo:

a. Até Tn @uon TnG diaAupévng ouaiag

B. A6 Tn péda Tng dilaAupévng ouaiag

y. A6 10 GBpoioua Twv padwv diaAuuévng ouaiag Kal dIAAUUATOG
0. A1ré Tov apiBuo Twv SIAAUPEVWY CwHATIOIWY O€ OpICUEVN TTOGOTNTA
OIaAUTN.

H taon atpwy diaAupatog yAukédng (A) otoug 35°C eivar P,=31 mmHg.
Av oT1o didAupa (A) TTpooBécoupe TToodTNTA YAUKOLNG Kal n TTooéTnTa
TOU vEPOU Weivel oTaBePN, N TAON TWV ATPWY TOU VEOU DIOAUUATOG
oToug 35°C Ba vyiver:

a. 32 mmHg .31 mmHg v.30,8 mmHg &.31,2 mmHg

YdaTikd didAupa yAukolng pe molality 0,6 m otoug 30 °C €xel Tnv idia

PH2=2 atm
n502=6 mol



38.

39.

40.

41.

42.

* 43,

* 44,

A5

Tdon atywyv otoug 30 °C ue:

a. AidAupa oupiag 0,6 m

B. AiGAupa @poukTdoldng 0,6 m

y. AidAupa Caxapng 0,6 m

0. OAa 1a TTponyouueva

AivovTal ol OXeTIKEG HOPIAKEG pAgeg (M)): yAukodng: 180, oupiag: 60,
@poukTolng: 180, Caxapng: 342.

Molo atrd Ta eTépeva udATIKA SIAAUPATA €XEl MIKPOTEPN TAON ATUWV
otoug 30 °C;

a. Mopiaké didAupa ouaiag A 10% k.B.(w/w) (M_, = 100 )

B. Mopiako diaAupa ouaiag B 10% k.B.(w/w) (M .= 120)

y. Mopiako didAupa ouaiag " 10% k.B.(w/w) (M_ = 150)

8. Mopiaké diaAupa oudiag A 10% k.B.(w/w) (M, ,=180)

Katd v apaiwaon udatikou SIaAUUATOS N TAGN TWV ATPWY Tou augdveTal
1 EAQTTWVETAI KAl YIOTH;

Ydartikéd didAupa yYAUKOZnG (A) £xel TGon aTpwv o€ Bepuokpaaia

8 P,=30 mmHg, evw 10 KaBapo vepod an Bepuokpaaia autnh £xel P°=31
mmHg. Znv idia Beppokpaaia 1o udaTiké didAupa YAUKSLNG (B) €xel Tdon
arpwy P,=29 mmHg. Avauiyvioupe iogg pageg amo ta duo diaAuuara.
Eival cwatd 4 AddBog 611 n Téon Twv atpwy Tou dilaAupatog (IM) Tou Ba
mpokUyel Ba givar a. P =59 mmHg . P =28 mmHg

¢ 18 mol Bev{oAiou ka1 o Bepuokpacia B diaAtoupe 1 mol
1,2-01BpwuoaiBaviou kail TTPokUTITEI diGAupa X. MNoia n 10N TV aTUWY
Tou X, av 10 1,2-01BpwpoaiBdvio Bewpeital 0TI dgv €ival TITNTIKG KAl N
TdoN TWV aTPWYV Tou Kabapou Bev{oAiou oTn Bepuokpaaia O givar P°
=57 mmHg;

H 1don atpwv tou Beviohiou (C H,) otoug 10 °C givar P°=130 mmHg.
AlaAtoupe o€ 100 g Bev{ohiou 10 g ouaiag A un TTTNTIKAG KAl oxnUaTi¢eTal
poplakd didAupa, To otroio atoug 10 °C éxel Tdon aTuwy ion pe 120
mmHg. Moo givai To M TG A;

Opyavikn ougia A pn TITNTIKN BPEBNKE OTI €XEI EUTTEIPIKG TUTTO

(CO_H),. AilaAbovTai 5,3 g Tng A o 160 g diaAutn A atoug 30 °C Kai n
TAON ATPWY TOU JOPIaKOU SIGAUNATOG TToU TTPOKUTTTEN €ival 102 mmHg.
O 310AUTNG A €xel Tdon aTpwyv atoug 30 °C ion pye 105 mmHg. Na

Bpeite:

Q. TNV TTEIPAUATIKI OXETIKA MOPIOKN Mada TNG A,

B. T0 pyoplakd TUTTO TNG A,

Y. TNV aKpPIPr TIPA TNG OXETIKAG JOPIOKAG NAdag TNG A.

2¢ 500 g opyavikoU d1aAUTn A Tou €xel M ,=100 diaAUboupe 70 g
ICOPOPIAKOU WiyHaTOG dUO [N TITNTIKWYV ouaIwy, A Tou £xel M ,=80
Kai B mrou €xe1 M_,=60. Moia n taon Twv argwy Tou d1aAUPaTog Tou
TTPOKUTITEI 0TOUG 25 °C av n Tédon Twv aTpwy Tou d1oAUTn A oToug 25
°C eival P°=120 mmHg;

KepaAaio 1: AoKnoelg

54 mmHg

93,6

2.89,86.C.O,H,y.90

274 2

100 mmHg
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0. ZeoeookoTria - KpuookoTria

45.

46.

47.

48.

49.

50.

270 OXNMa QaiveTal TTWG METARBAAAETAI N TACT TWV ATUWY TOU VEPOU Kal
€vog dlaAupaTog {axapng ouvapTAaEl TNG BepuoKpaaiag.

a. Na onuelwBei TTola KapTTUuAN a@opd To vePO Kal TTola To SIGAUPO

B. Na onueiwBei To Kavoviké anueio BPacou Tou vEPOU Kail Tou SIaAUNATOG
y. Na anpeiwdei n diagopd anueiou Bpacuol dIaAUPaTog Kail dIaAUTh.

1 atm

0, 0, 6/°C

Na onueiwoeTe Je 2 KABE 0WaTH aTTO TIG ETTOPEVESG TTPOTACEIG KAI UE
N\ k@B AavBaouévn.

a. YOaTIKO SIGAUA OUpIasg apaIVETAl JE VEPO OTTOTE JEYOAWVEI TO
onueio Bpacguou Tou dIaAUPaATOG.

B. Katd tn didpkeia Tou Bpacuou evog SIaAUPATOG O€ €Va avoIXTO do-
X€io n Bepuokpacia TTapapével oTabePn.

Y. YdaTiko6 didhupa yAukogng (M =180) 1% w/w €xel 1o idlo onpeio
¢éoewg pe udaTiké diIdAupa kahapoadakxapou (M =342) 1% w/w.

0. Kartd tnv apaiwon udaTikou dIaAUPATOG YAUKOLNG TTPOKUTITEI DIA-
AupQ PE PeyaAUTepo onueio TTACEWS aTTd TO APXIKO.

Na ToTro0eTOETE e TN o€Ipd onueiou Bpacuou (TTPWTO auTod TTOU EXEI
MeEYaAUTEPO G.C.) Ta €TTOPEVA UDATIKG dIAAUPATA:

a. Mukoégng (M =180) 1% wiw

B. Oupiag (M =60) 1% w/w

y. KaAapoodkyapou (M =342) 1% wiw

Ta mponyoUueva diaAUpaTa va ToTroBeTnBoUV Pe TN Oelpd anueiou
TAEEWGS (TTPWTO AUTO TTOU £XEI HEYAAUTEPO C.TT.)

To onueio Bpaouou udatikou diaAluaTtog eivalr 100,4 °C. To onueio
TAEEWGS ToU idlou dIaAUpaTOC ival:

(a) -2,40° (B)-1,43° (y)-0,143° () -0,226°

K, H20=0,52 °Cm™, K, H20=1 ,86 °Cm’"

Na onNUEIWOETE PE Z TIG CWOTEG Kal Je A TIG AavBaouéveg atrod TIg
ETTOUEVEG TTPOTACEIG.

a. O idiog apiBudg mol oupiag kai YAukdlng, étav diaAubouv aTtnv idia
TTO0OTNTA VEPOU, Bivouv dUOo dlaAUpaTa PE TO idI0 onueio TTHEEWG.

B. O idlog apiBudg ypappapiwv faxapng Kai YAUKOZng, otav diaAuBouv
oTnv idla ToodTNTA VEPOU, TTPOKAAOUV TNV idia HETABOAA OTO aonueio
(éocwg.
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Y. Katd Tnv apaiwon evog diaAupatog {axapng TTPOKUTITEI dIGAUPQ UE
MeYOAUTEPO onueio TTAZEWG.
0. AvaperyvuovTal ioeg pageg duo udaTikwyv diaAupdTwy Zaxapng Pe
onueia ¢éoewg avtioToixa 101 °C ka1 102 °C, omoTe TPOKUTITE DIGAUMA
pe onueio Bpaouou 103 °C.

* 51. A6 Ta ammoTeAéopaTa TNG TTOCOTIKAG AVAAUCNG TTPOEKUWE OTI OPYAVIKT)

* 52,

53.

54.

55.

56.

ouadia A £xel eutreipiké 100 (CH,0),. E§aGANou, étav diaAuBoulv 3,1
g "ng A oe 100 g H,O, dnuioupyeital diGAupa 1o OTIoi0 £XEI oNpEio
Bpacouou 100,26 °C.

Av yvwpicoupe ot K, H20=0,52 °Cm™” va Bpeire:

a. TNV TTEIPAPATIKI OXETIKI HOpIaKA pala TnG A,

B. T0 poplakd TUTTO TNG A,

Y. TNV aKpPIPr TIPA TNG OXETIKAG JOPIOKAG NAdag TNG A.

AlaAUovTal 3 g Beiou og 100 g KukAoegaviou kal To axNUaTI{OPEVO
O1dAupa €xel anueio TMEews 4,16 °C. Na BpeiTe:

Q. TNV TTEIPAUATIKI OXETIKA HOopIaKr pada Tou Beiou,

B. TNV aTouIKATNTA TOU B€iou (0 HOPIAKGS TOU TUTTOG),

Y. TNV aKpIPr TIPA TNG OXETIKAG JOPIOKAG HAdag Tou Bgiou.

Aivovtal K =20 °C m™ kal onusio TMEewg KukAoggaviou: 6,5

f kukhoegaviou
°C

Mooa ypauudpia pebavoing (CH,OH) mrpémel va mpoaTteBouv oe 10 L
vepoU yia va XaunAwaoel To anueio TTACEWS Tou vepou atrd Toug 0 °C
aToug -18,6 °C;

Aivovrar: p,, , = 1 gmL" kai K, ho = 1,86 °C m™’

Av n yAukepivn C,H,(OH), kai n yAukoAn C_H,(OH), €éxouv Tnv idia
TIUA ava kg TToia atrd Ti¢ OU0 Ba TTPOTIHOUCATE GAV AVTITINKTIKG YIA TO
WUYEio TOU AUTOKIVITOU OQG;

Me tnv TipoaBrikn 7 g faxapng (C,,H,,0,,) o€ 70 g vepou oxnuaricera
SiGAupa.

a. Moia givar n katd BAPOg TTEPIEKTIKOTNTA TOU SIGAUNATOC (W/W);

B. ©eppaivoupe 10 diGAupa, WOoTe va apyioel va Bpadel. INMolo To onueio
Bpacuou Tou dIOAUNATOG;

Y. ZTAPOTANE TO BPaaud, Tav To BEPUOUETPO TTOU gival BubIouévo OTO
O1dAupa deicer 100,7 °C. Mola gival n katd BApog TTEPIEKTIKOTNTA TOU
SiaAUpaTog TTou atépeive (w/w); Aivetar: K .0 = 0,52 °C m"
Aivovtal Ta eTTopeva dlaAupaTta {axapns o€ vepo:

a. MNolo atéd Ta Técoepa £xel TO HEYAAUTEPO ONEio Bpaauou;

B. Moio €xel TO HeyaAUTEPO aNuEio TIMEEWG;

y. Mola €xouv 10 id10 onueio Bpacuou;

0. Av avapeitoupe Ta diaAuparta | kai Il 8a TTpokUwel didGAupa To OTToI0
oe axéan e 1o Il €xel peyaAUTEPO N HIKPOTEPO CNEIO Bpacuou;

40gH,0
20gH,0 60 g H,0 20 g gaxapng
59xapns | | 40 gZxapng | | 129 H.0
3 g daxapng
| Il 1] \Y}

KepaAaio 1: AoKnoelg

a.62,8.C,H,0,y.60

a. 256,4 8. 8y. 256

32009 -3200g

a. 9,1% w/w
8. 100,15 °C
y- 31,5% w/w

a.ll 6. Ll y. 111
8. ukpotepo
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€. QopwrtikA Micon

57.

58.

59.

60.

61.

62.

63.

Ti oupBaivel katd Tnv eTagr 000 ' HopIaKwWVY SIGAUUATWY JIAQOPETIKAG
OUYKEVTPWONG PECW NUITTEPATAG MEPPBPAVNG;

Ti oupBaivel katd TNV €TTAPR SIGAUPATOG KAl OIGAUTN HECW NUITTEPATAG
HeuBpavng;

Molog gival o vopog Tmou Kabopilel TNV TIPA TNG WOPWTIKAG TTieong; Na
€ENYAOETE VIOTI N WOPWTIKA TTiEan €ival TTPOCOETIKN 1016TNTA.

Na onueiwoete 60€g ATTO TIG ETTOUEVES TTPOTACEIG Eival CWOTEG PE Eva
> Kal 60¢g gival AavBaouéveg pe éva .

a. e didAupa Caxapng kal ae aTaBepr) Bepuokpaaia diaAUoUNE VEQ
TToodTNTA {AXAPNS KAl N WOHWTIKN TTiEaN TOu dIGAUMATOG QUEAVETAL.
B. Avauryvioupe icoug éykoug dUo diaAupdTwy {axapng o€ aTabepn
BepuoKpacia Ye WOPWTIKEG TTIETEIG avTioTolxa 2 atm kal 4 atm kai
TTPOKUTITEI OIGAUUA PJE WOMWTIKN TTiEon 6 atm.

y. Av Beppdvoupe £va dIGAUPA N WOHWTIKN TTIECH TOU QUEAVETAI.

0. To @aIvoueVo TNG WOHUWONG TTPAYUATOTIOIEITAlI JOVO OTaV EpBouv
g€ ETTAQPN HECW NUITTEPATAG MEPPBPAVNG 0 KaBapdg dIaAUTNG HE éva
OlIGAupa.

Moio atrd Ta eTTOPEVA UBATIKA POPIaKA diaAUpaTa €XEI TN MEYAAUTEPN
WOHWTIKN TTiEon aToug 27 °C;

a. Aidhupa yAukogng (CH,,0,) TTepiekTIKOTNTOG 5% W/V (KOT'GYKO)

B. AidAupa oupiag (CH,N,O) TrepiekTiKOTNTAG 5% W/V (KAT'OYKO)

y. AiGAupa ¢axapng (C,,H,,0,,) TepiekTikdTnTag 5% w/v (Kar'oyko)
2¢ 1 L dlaAupatog faxapns pe wopwTIKA Trieon M = 4 atm oToug

27 °C mpooBeToupe 7 L H,O kai maipvoupe 8 L diaAUparog 1o oTroio
£xel aToug 27 °C wOoPWTIKA TTiEan:

a. 8 atm B. 32 atm y. 0,5 atm 0. 2 atm

Na avTigToixioete KaBe d1dAupa YAUKOLNG TNG 1" 0TAANG TTou BpioKkeTal
oToug 27 °C e TNV WOUWTIKN TTiEaN TTOU ava@épeTal atn 27 aTAAN.

c/mol L™ M/ atm

0,1 24,6
1,0 12,3
0,2 2,46
0,5 4,92

* 64.

Mapaokeudoape 3 diaAUpaTa YAUKOLNG JE OUYKEVTPWOEIG AVTIOTOIXA
0,2 M (di1dAupa A), 0,3 M (didAupa B) kai 0,1 M (didAupa IM).

a. Ti Ba oupBei oTn ouykévTpwaon Tou diaAUpaTog A, av £pBel To didAupa
o€ ETTOPR HEOW NUITTEPATAG MEUBPavNg pe To didAupa B ) €pBel o€
emaQr pe 1o didAupa (IM);

B. Av avapei¢oupe iooug Oykoug Twv diaAupaTwy (B) kai (') Ba TrpokUyel
d1dAupa (A) To oTroio o€ oxéon pe 1o didAupa (A) gival i) UTTOTOVIKO, ii)
I00TOVIKO 1 iii) UTTEPTOVIKO;

65. Opi1govTIo KUANIVOPIKO dOo)EiD £XEl PAKOG 48 cm Kl XwpPiCeTal 0TO HECO JE

12cm
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- 2o | < am—» | KivATA nuImEPaTh pepBpdvn (BA. oxiua).
epiCoupe 10 éva PéPog pe udATIKG dIGAUpQ
tTou TTEPIEXEl 0,3 mol oudiag X kal 10
0,3 mol X 0,9 mol X GAAo pe udaTikG SIGAUNQ TTOU TTEPIEXE!
0,9 mol Tng ouciag X. MNpog Ta TTou Ba
KivnOei n pepPpdvn kai TOC0;

* 66. AloAUoupe piypa tmou TTepiExel 0,5 mol yAukolng kai 1,5 mol ¢axapng
Kal TTaipvoupe SIGAUQ TTOU £XEI WOMWTIKN TTieon oToug 27 °C ion ue 101
4,92 atm. MNolog givai 0 6ykog Tou SIaAUATOG;

*67. 34 g piydartog 2 ouciwv A ye OXETIKN poplakn pada M ,=100 kai B pe
OXETIKA popiakr pada M . = 80 diaAUovTal 070 vePO Kal dnuioupyouv
poplako didAupa 6ykou 1 L TTou £xel wouwTIKA TTiean aTtoug 27 °C ion
pe 9,84 atm. lMoia gival n ouoTaon Tou piyuatog Twy 34 g; 10g,244

*68. e 2 L diahupartog yAuKOdng trou £xel wopwrTikn Tiean M,=3 atm
TpoaBiToupe 4 L diaAupaTog (axapng Tou £Xel WoHWTIKN Triean M1,=4 atm
Kal TTaipvoupe TeAIKA 6 L TeAikoU diaAupaTtog A. lMola gival n wopwTIKA
miean Tou A; OAa Ta dioAupaTta BpiokovTal oTny idia Bepuokpaaia.

11/3 atm

* 69. Mooa Aitpa diaAipaTog YAUKOZNG wopwTIKAG Trieong M1,=2 atm mpeel
va TpooBEooupe ae 6 L diaAiparog yYAUKOING wopwTIKAG Trieong M,=5
atm, yia va mapoupe diGAupa pe wopwrtikni Trieon M, =3 atm; 1

70. 'Eva popiako didAupa ouaiag A pe TTepIEKTIKOTNTA 4,25% K.0. (W/V)

gival I00TovIKO oTnV idla Bepuokpacia e Eva deUTePO PopIakd didAupa
ouoiag B mrepiekTikdTNTAG 10 g/L. AV n OXETIKA popiakn uddla Tng B eivai 255
60, va Bpeite TN OXETIKA Poplakr pada TnG A.

Mevika TpoBARuaTa

*71. Ze kGBe éva atod Ta anueia TMEEWS TNG 1" 0TAANG TTOU £X0UV 4 UBATIKA
BI0AUpATO VA QVTICTOIXIOETE TO aNuEio Bpaauol TTou Ba £XEl TO AVTIOTOIXO
d1GAupa kai gival otn 2" oTAAN.

onpeio mAgewg / °C onpeio Bpaocuou / °C
-0,93 100,52
-1,86 100,052
-0,186 100,104
-0,372 100,26

**72. MioAuovTtal 20 g yAukodng (C.H,. O.) rou trepiéxel 10% K.3. uypaacia

6 1276
oe 98 g H,O kai maipvoupe didAupa A.
a. Molo €ival To onueio Bpaouou Tou A; a. 100,52 °C
(K, H20=O’52 °Cm) 8. 26,4 atm

B. Av 10 diGAUpa A éxel TTUKVOTNTa p =1,18 g mL™" va BpeiTe TNV WOPWTIK
Tieon Tou A otoug 27 °C.

*73. Ze éva TTOTHPI TTEPIEXETAI KOBAPO vePD. Ze £va GAAO OUOIO TTOTAPI
TIEPIEXETAI I00G OYKOG dlaAUpaTog yAukolng 1 mol L. Ta duo trotrpia

KepaAaio 1: Aoknoeig
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ToTroBeTOUVTAI O€ XWPO 0TaBEPNG Bepuokpaaiag. Tivog TTotTnpiol n
oT1dOuN Ba gival XapnAdTEPN PETA OTTO OPICUEVO XPOVIKO dIACTNHA
Kal yIaTi;

1 g ouaiag A TTou €xel OXETIKN Poplakn Yada 74, diaAueTal o€ 250 g
O10AUTN A Kai To didAupa €xel onueio TTACews 16,3 °C. 4,46 g ouadiag
B diaAUovTal og 200 g Tou idiou O1GAUTN Kail To OIGAUPA €XEI oNMEiO
mNEEWS 15,6 °C. Av To onueio TMEewg Tou KaBapou diaAdTn ival 16,5
°C, va Bpeite TN OXETIKN pJoplakn padla g B.

‘Eva udaTiké didAupa padag 75 g diatmoTwonke OT1 €X€l TAON ATPWY
P=40 mmHg oToug 35 °C ka1 Trepiéxel 3 g oupiag (CH,N,O), n otoia dev
gival TITNTIKA ouaia. Av n Taon TwV ATPWY Tou vepou aTtoug 35 °C civai
40,5 mmHg va e€etdoeTte av 1o dIGAUPQ TTEPIEXEN KAl AAAN SiaAupévn
ouaia €KTOG aTTd TNV oupia.

AilaAUovtal 3 g Beiou og 100 g kukAoggaviou Kal To axnuUaTI{OUEVO
O1aAupa €xel onueio TTACEwWS 4,16 °C. Na uTroAoyioETE TNV WOPWTIKA
TTiean Tou dlaAUpaTog aToug 27 °C. AivovTal: N KPUOGKOTTIKA oTaBePd
Tou kukAoggaviou: K= 20 °C m™, 1o onpeio Tgewg Tou kukAoegaviou:
6,5 °C Kal n TTukvoTNTa ToU dIoAUuaTog otoug 27 °C: p = 1,03103 g L.

YdaTiké didAupa YAUKOING éxel onueio Bpaouou 101,04 °C.

a. Mola n 1adon Twv aTPwVY Tou dlaAUuaTog atoug 27 °C;

B. Moia N wopwTIKA TTieon Tou dlaAUpaTog aToug 27 °C;

Aivovtai K, |, ,=0,52°C/m, p,, . =1,2g/mL, M, =180 kai n 1Gon arpwv
L0 12 , Harog r yAuK.

TOU vePOU aToug 27 °C givar 30 mmHg.

2¢ 550 g udaTikou dilaAUpaTog YAUKSOZNG (A), TTou €xel Trukvotnta p=1,1
g mL™" kar wopwrtikn tieon MN=12,3 atm atoug 27 °C, mpoaBétoups 10g
kaBapng yAukdlng kal Traipvoupue didAuua B.

a. lMolo gival To onueio TMEEWS Tou dIOAUUATOG A;

B. Moia gival n Tdon Twv aTuwy Tou dioAluartog B atoug 27 °C;
Aivovrai K, , ;=1,86 °C/m, M =180 kai n Tédon aTuwy vePoU GTOUG

r yAukédng
27 °C givai 30 mmHg.
2& KAeIoTO Kevo doyeio eigdyovTal dUo TToThpia A kal B dykou 2 L 10
KaBEva Kal Ta OTToia TTEPIEXOUV.
ToA: 600 g H,O
To B: 600 g H,0O + 0,2 mol {axapng
AOGYw TNG dIGPOPETIKAG TAONG TWV ATHWYV TwV OUO0 dIaAUPATWY, TI
TTPORAETTETE OTI Ba cuuPei HeTA TNV atTmokaTdoTaon IcoppoTriag; (H
TTOOoOTNTA TWV USPATUWY OTNV aépla @aon Bewpeital aueAnTéa).
a. To doxeio A 8a mrepigxel 300 g H,O kai to B 900 g H,O + 0,2 mol
gaxapng.
B. To doxeio A Ba trepiexel 1200 g H,O kai To B povo faxapn.
y. To B 6a mepiéxer 1200 g H,O + 0,2 mol {axapng.
0. Oa eEartyioTei 6AO TO VEPD.

> ¢ KeVO KAEIoTO doxeio eioayovTal Tpia ToTApia A, B kai I, dykou 2 L
TO KOBEvVA KAl TA OTTOia TTEPIEXOUV:

ToA: 600 g H,0

To B: 600 g H,O kai 0,2 mol ¢axapng

To I': 600 g H,O ka1 0,1 mol yAukolng

Ti Ba Trepi€xel KABE TTOTAPI JETG TNV ATTOKATACGTOCT TNG ICOPPOTTIAG;
H mmoooéTtnTa TwV UdPATUWY aTNV aépla edaon PTTopei va Bewpndei
apeAnTéa.

91,67

oxt

2,88 atm

a. 28,96 mmHg
8. 43,4 atm

a.-0,92°C
8. 29,67 mmHg

A: Kevo
B: 1200 g + 0,2 mol Jay
I: 600 g H,0 + 0,1 mol {oy
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ApaotnpioTnta 1

AvTioTpO®nN WOHWON KAl TTOCIMO VEPO

To 1980, To AuepIKaVIKO VOUTIKO TTAPOUCIaoE PIa JIKPH XEIPOKIVNTN CUCKEUNR
yla TTapaywyn mocIpgou vepou atrd BaAaaaivo vepd. 21n Bdon TG, n
OUOKEUN gival yia TpoPTTa e duvatdTtnta va avaTrTtuooel Trieon péxpl 70
atm kai Tapaywyn 5 L réoipgou vepou Tnv wpa. H apxr Asitoupyiag Tng
BagcileTal oTnV avrioTpopn Wouwaon.

Ag Bewpnriooupe, 61 To BaAacaivé vepd TTepiéxel KaTd péogo 6po NaCl
o€ TEPIEKTIKOTNTA 3,48 % w/w, £xel TTukvoTnTa p=1,024 g mL™" kai n
Bepuokpaaia sivalr atabepn kai ion e 20 °C.

Znrteital va yivouv ol €€AG UTTOAOYIOHOI:

1. Mola tieon amaiteital va aoknBei 010 BaAaaaivo vepd WOTE va apxioel
n avTioTpo®n WOPWOnN;

2. Moia Ba sival n ouykévipwaon og mol L™ tou NaCl étav n ackouyevn
mieon @T1doel TI¢ 70 atm; AexBeite 611 dev uTTdp)ouv attwAeieg NaCl otnv
NHITEPATA HEUBPAVN.

3. Noéoa Aitpa Bahaoaoivou vepoU xpeldldovTal WOoTe va TTapayxbouv 1a 5
L méoipou vepou;

4. Téon evépyela o€ keal aTTaiteital yia Tnv mapaywyn g idiag roootnTag
aTTO0TaYUEVOU VEPOU WE Bepuikn arréaraén; MNoia ToodTNTA OIVOTIVEUUATOG
N Bevdivng TTPETTEI VO KAET yIa TO OKOTTO QUTO;

5. Av yia Tnv TTapaywyn Tng idiag ToodTtnTag TTOCIUoU vEPOU akoAoubnBei
n MéBodOG TNG «Wung» (freezing - drying) méoa kcal Ba £mpete va
aTropaKkpuvOouyv;

AvalnTAoTE TIG aTTAITOUUEVEG OTABEPES aTTd TN BIBAIOYypaYia.

KavTe pia TTpwtn oUyKPIoH TWV TPIWY AUTWV HEBGdWV a@aAdTWwOoNnG Tou
BaAacaoivou vepou.

Bpeite oToIxeia yia TNV TTOAU peydAn povada a@aAdTwaong TTou UTTApXEl
oTn Zaoudikn ApaBia (500 000 m® nuepnoiwg).

KepaAaio 1: Aoknoeig
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ApaocTtnpiéoTnTa 2

Kpaoi kal Tatreiviwon Tou onpeiov TAgewg

To €106 8 y.X. 0 Kaioapag AuyouaTog £€6pioe To Aativo trointr) OBidio o€
pia TOAn atn Maupn ©dAacoa, tn onuepivi) Kwvotdvila tng Poupaviag.
Exei 0 TTOINTAG éypaye éva TToinua, 6TTou O€ KATTOIA TTEPIYPAPH AVAPEPEL:
«To kpaoi ATav okAnpod, oepPIpIfoTav XwpPig KavAaTeg -EXovTag OPWGS TO
oxAMa Toug Kal o1 GvBpwTrol dev £TTIvav YOUAIEG aAAG To paoayav....»
BéBaia Tnv emoxn ekeivn dev uTIApXav 0l oUYXPOVEG BEPUOKPATIOKES KAIPOKEG.
Opwg €vag XnMUIKOG eUKOAa aTrd TNV TTEPIYPA®r] Ba avayvwpioel To aIVOUEVO
NG rameivwong tou onueiou mRéng. Ekeivo AoIrov TTou €xel evOlapépov
eival va mpoadlopicel Kaveig Tn Beppokpaaia, oav 6plo TOUAAXIoToOV, TNG
KwvoTavtdag 6TTwg TPoKUTITEl aTrd TNV TTEplypa®n Tou OBidiou... AexBeite
OTI T Pwpdikd Kpaold TnG £1Tox G 0€ dla@Epouv onuavTika atmd Ta onUEPIVA.

Aladikaoia

KdavTe yia gIkpr €pguva yia Ta EPQIOAWPEVA KPATIA TTOU KUKAOQOPOUV
TTAPATNPWVTAG KUPIWG av gival «Enpd» (Xwpig oaKXapo) Kal «nuiyAuka» n
«YAUKGY . ZNUEIWOTE TOUG AAKOOAIKOUS BaBuoUc Kal TNV TTEPIEKTIKOTNTA O€
odakyapo (av avagépetal). Me Baon autd ta dedouéva Kal TNV TTUKVOTNTA
NG aAKOOANG, TNV TTUKVOTNTA TOU VEPOU TN HOPIAKN TATTEIVWAN TOU VEPOU,
uTToAOYiOTE TNV TOTTEIVWON TOU onueiou TTAENG yia KABE €id0g Kpaaiou TTou
epeuvarte. (Ta dedopéva Tmou xpeldleote avalntioTe Ta oTn BIBAIoypagia ) o€
€I0IKOTEPA BIBAIa dEdOPEVWVY...) KAVTE PETA IO EKTIUNGN TNG BEpUOKpaTiag
yIO TNV TTEPITITWOTN TTOU AVOQPEPEI TO KEIYEVO.

Meipapa

Mrtropeite av BEAeTE va TTPoadIOPICETE TO ONWEIO TTAENG TWV KPATIWY TTOU
MeAETATE. [0 TO OKOTTO AUTO PTAVEI PIa PMIKPA AeKAvn PE PiyPa TTAYyouU Kal
XOovTpoU, aAaTiou. ‘Eva TToTrpl Tou Kpaoliou Pe JWIKPH TToodTNTA aTTd aUTO
eUBaTTIONEVO OTO KPUO auTd AouTpd, oag Oivel TNV KATAAANAN didtagn yia
TNV TTAEN TOou Kpaaiou.
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ATTavTAOEIG OTIG AOKNOEIG TTOANATTARG ETTIAOYAG
Kal owoToU AdBoug

17.v,0,9, B 46.a.AB.Ay.ND. X
18.a.AB.2Zy.20. % 47.3>a>y
20.3 48.y>a >
22.y 49. 3
23.0 50.0. ZB.Ay.Zd. A
24.y 54. yAUKOAN
25.3 57. wopwon
28. 3 58. wopwon
29. 2y, 1B, 39, 4a 60.a. ZB.Ay.Zd. A
3.y 61.B
32,y 62.y
33.y 63. YAUKOAN
34.y 64. a. 6a augnBei
35.0 B. Ba eAaTTWOEI
36.y Y. IO0OTOVIKO
37.0 71. 19, 2a, 4B, 4y
38.a 73. TO0U VvEPOU
39. autaveral 79.vy
40.a. AB. A
45. a. (1) vepo, B. 8, (vepo),

Y. 6,-6,

Kepalato 1: Aoknoelg
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(2)

OEPMOXHMEIA

Ol 2TOXOI
270 TEAOG TNG BIBAKTIKAG QUTAG EVOTNTOG
Ba TTPETTEl VO UTTOPEIG:
* Na ava@Epeig T0 avTIKEINEVO JEAETNG
NG Beppoxnpeiag.
* Na opiCeig 11 gival evBaATTia avTtidpaong
(AH) ka1 va g&nyeig Toug TTapdyovTeg
TTOU TNV €TTNPEAOUV.
* Na tagivoueic Tig avTidpdoeig o€
€EWOePUES Kal EVOOBEPUES PE KPITAPIO
TNV evBaATria avtidpaong.
* Na kaBopileig Trola gival n TPATUTIN
KatdoTaon oTtn Beppoxnueia.
* Na opiCeig 11 gival TTpdTUTIN VOBAATTIO
Kauong (AH°)), oxnuatiopou (AH®),
ggoudetépwang (AH° ), deouol (AH?;) kai diaAuong (AH° ).
* Na guvdéeig Tnv TIuN TNG evOaATTiag avTidpaong Ye TIG TIWEG TNG
€VOAATTIOG OXNUATIOUOU TWV avTIOPWVTWY Kal TTPOIOVTWY, KaBwg
KAl JE TIG TINEG TNG EVOAATTIOG Twv SECOUWYV TTOU OXNPaTICovTal Kal
dlaoTTwvTal KATé TNV avtidpaaon.
Na Teplypd@eig Tov TpOTTO AgIToupyiag Tou BepuIdOUETPOU,
ETTIKAAOUNE- VOGS TNV e€icwan TNG BepUIdOPETPIAG.
* Na diatuttwvelg Toug vououg TnG Bepuoxnueiag (Lavoisier, Hess) kai
va eTMAUEIG TTpoBAfpaTa TTou oTnpilovTal 0TOoug VOUOUG auToug.
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( 2 | ENEPTEIAKEZ METABOAEXZ
KAI XHMIKEZ ANTIAPAZEIX

Eicaywyn

H evépyeia gival (wn. H Tpo@n TTou KatavaAWVoupe pag TTpounBelel
TNV evépyeia yia va diatnpnboupe otn {wr) Kal yia va TTPayPaTOTToIoUUE
TIG OpACTNPIOTNTEG pAG. H kauaon Tou dvBpaka, Tou TTETPEAQioU Kal Tou
QUOIKOU agpiou gival n BAon TG TTapaywyng NAEKTPIKAG EVEPYEIAG OTOUG
BePUONAEKTPIKOUG 0TaBUOUG. H Kauon Tng Beviivng KIvei Ta ekaTtoppupia
TWV QUTOKIVATWY, £VW N NAIAKR EVEPYEIQ KAl O GAAEG AVAVEWTIUES TTNYEG
evépyelag BpiokovTal OTO ETTIKEVTPO TNG ETTICTNHOVIKNAG €PEUVAG.

KaBe @aivopevo oxedov, cuvodeUeTal ATt JETABOAR HOPPWV EVEPYEIQG
KOl oTTé JETAPOPE TTOOOTATWY EVEPYEING ATTO £va aUTTNUA O€ GAAO. ETeidn
O€ n OUuVvOoAIKN evépyela oUTE KATAOTPEPETAI, oUTE dnuIoupyEiTal, gival
avaykn va gaboupe va «TNPOUPE T AOYIOTIKA» GE TETOIEG EVEPYEIOKES
peTaBoAég. Eival ¢ Baaikd va kaTtaAdBoupe OTI Ta TTOOA eVEPYEIAG QUTA
TTPOEPXOVTAI ATTO TIG EVEQYEIESC OECUWYV TWV OUCIWY TTOU TTAiPVOUV PJEPOG
oTnv avTtidpacn. Mnv Eexvaue, 0TI oTIG XNMIKEG HETABOAES (avTIOPATEIG)
Ta aTopa diaTnpouvTal oTabepd o€ TToodTNTA, (VOUOG Lavoisier), kaBwg
avakatavépovTal. O1 apxIkoi OEopoi, AOITTOV, -TWV AVTIOPWVTWYV- «OTTA{oUV»
Kal dnuioupyouvTal VEOI, auToi Twv TTPOoIdvVTWVY. Opwg, yia va oTrdoel £vag
0eopdGg TTPETTEl va KaTtavaAwBei evépyela, v oTav dnuioupyeEital évag
0eopO¢ atrodideTal, eKAUETaI eVEPYEIA. ATT auTd TO «TTAPE-OWOEN EVEPYEIDG
Ba KpIBei TEAIKE av eKAUETAI A aTTOPPOPATAIl EVEPYEID WG BEpUdTNTA, KATA
TNV avtidpaaon.

MpooéfTe OpWG TNV «TTOVNPIA» TOU CUPBOAIOUOU Kal TTIO CUYKEKPIMEVO
Tou TTPACoNUOoU. Av ekAUETal BepudTNTa (TTPOG TA EUAC), £XOUUE +Q Kai Ol
avTidpaoeig xapaktnpifovial e§wbepueg. Av Opwg «eeic» divoupe BepudTnTa
oTo oUoTnua, T6TE oupBoAidoupe -Q Kkal o1 avTIdPACEIG XapakTnpidovTal
&gv000spueg. Me Bdon 1o XnNUIKG aUaTna (Kai OXI ToV EQUTO POG) Ta TTPOCNUA
Tdve avaTToda.

H Ospuoynueia PeAETA TIG evEPYEIOKEG HETABOAEG TTOU GUVODEUOUV HIa
XNMIKA avTidpaon, dnAadr|, Ta TTood BepPOTNTAG TTOU TEAIKA EKAUOVTAI N
atmoppoPwvTal. MeAETA TOUG TTAPAYOVTES TTOU Ta £TTNPEACOUV, KABWGS Kal
TOUG YEVIKOTEPOUG VOUOUG TTOoU BIETTOUV TIG eVOANQYEG QUTEG. ATTOTEAET TO
TTPOO0IUIO TNG Ogpuoduvauikns Kal «Tpo@odoTei pe kecal» Tn diauTnTIKA Kal
Tpo@oAoyia.

KepaAaio 2: Ospuoxnueia
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KOTA TIG XNMIKES METABOAEG
Evd60eppeg - eSwhepueg avTIdpaoEIg
OeppoéTNTA AVTIOPAONGS - EVOAATTIA

( 21 ) MetaBoAn evépyeiag

KdabBe ouaia, eKTOG a1rd ATopa pOpPIa ) 10VTA, «KOUBAAG» evépyela, Tn
XNMIKN evépyela. H xnUIKR evépyela o@eileTal OTIG dUVANEIG TOU DECHUOU
(TTou ouykpaToUV Ta ATOPA OTO POPIO), OTIG EAEEIC TWV POPIWV Kal TWV
UTTOOTOMIKWY OWMATIBIWV, 0TNV Kivnon TwV atéuwy, HOPiwV KOl NAEKTPOViwY
KATT. Eival, dnAadr, cuvduaoudg KIvnTIKAG Kal SUVANIKAG evépyelag. H
XNUIKA EVEPYEIQ EiVal PIO «KKPUPUEVN» HOPPH EVEPYEIAG KAl HEPOG QUTAG
pTTOPEl va atrod0B¢i GAAOTE eUKOAQ (TT.X. 0TN Bevdivn ue Eva atmivonpa)
Kal GAAoTE OUCKOAQ (TT.X. OTA TTUPNVIKA KAUOIPA) O0TO TTEPIRAAAOV.

Katd 11¢ XnUIKES avTIdPAOEIG, KATA TIG JETATPOTTEG dNAADH XNMIKWV OUCIWV
o€ AAAEG, HETABAAAETAI N XNUIKA EVEPYEIQ TOU CUOTHPOTOG. ATTOTEAEC A
gival va eheuBepwveTal (oTo TEPIBAAAOV) | va aTToppoPdTal (aTTd TO
mePIBAANOV), evépyela ion Ye TN dIA@OPA TWV XNMUIKWY EVEPYEIWV TWV
APXIKWV Kal TEAIKWV ouaiwv. AuTo 10xUEl, YIOTI OTIG XNUIKES avTIOPATEIG
o€ diarnpeital yévo n pada (vopog Lavoisier), aAAG kai n evépyeia (VOPOG
d1aTNPACEWG TNG EVEPYEIQG).

H evépyeia TTou eKAUETAI A aTTOPPOPATAI GE WIA XNUIKT avTidpaaon UTTopEi
va TTapel S1APoPEG HOPYPEG, OTTWG T1.X. BepPIKN evépyela (BepuoTnTa),
NAEKTPIKA EVEPYEIQ (NAEKTPIOUOG), QWTEIVI EVEPYEID (QWG). TIG JETATPOTTES
TNG XNMIKNG EVEPYEIOG O€ NAEKTPIKA (KaI avTioTpo®a) £€eTdlel 0 KAGOOG TNG
XNMEiag TTou ovouddleTal nAeKTpOXNMEIA, EVW TIG JETATPOTTEG TNG XNMIKAG
o€ QWTEIVA evépyela (Kal avTioTpo@a) eEeTAlEI N @wroxnueia. TENOG, N
Ospuoxnueia PEAETA TIG PETATPOTTEG TNG XNMIKAG O€ BEPUIKA evEpyEIa (Kal
avTIOTPOPQ), 01 OTTOIEG €ival Kal oI TTI0 ouVNBICUEVEG.

H xnuikn 8spuoduvauikn ival o KAAB0G TNG XNMEIOG TTOU PEAETA OAEG
QUTEG TIG EVEPYEIOKEG HETATPOTTEG TTOU GUVODEUOUV [Ia XNMIKT METABOAR
(avTidpaon). Oiyel, peTAgU AAAWYV, TIG EVEPYEIQKEG TTPOUTTOBECEIG TTOU
TIPETTEI VO UTTAPXOUV, (DOTE VA TTPAYUATOTTOINBE auBdpunTa YIa XNMIKN
avTidpaon. H Oeppoxnpueia, Tou €€eTAZETAI GTO TTAPOV KEQPAAQIO, ATTOTEAET
KAGOO TnG BepPOBUVANIKNG KAl OTTWG AVOAQPEPAUE ETTIKEVTPWVETAI OTIG
BepUIKEG HETABOAEG TTOU OUVOBEUOUV TIG XNUIKES AVTIOPACEIG.

* O1 avridpdaoeic Tou EAcuBepwVoUV EVEPYEIQ UTTO uop@l BepudTnrac aTo
mepiBaAAov ovoudalovral E€wBEpLES, Evw o1 avTiOPATEIS TTOU ATTOPPOPOUV
Evépyela utro popen Bepudrnrag armé 1o mepIBaAAov ovoudldovial evOOOEQLES.

MepiBaAAov
|
o™
°
@
fe )
>
>
(]
<
MepiBaAAov
Z0oTnPa
(AvTidpwv Miypa)

Suotnua givat o xwpog

mou yivetau n avtiépaon.
Otidnmote aAAo €KTO¢ autoU
ovouadletal neptBaiiov.

® Oepuotnta eivat

1 EVEPYELO TTOU UETAPEPETOL
ano éva cuotnua o’ éva
dAAo Adyw bLaopdcg
depuokpaciag. H 9epuodtnta,
UETPLETOL OE HOVASES
eVEpyELAS, Onw G eivat:
1ki=10°J

1 keal =10° cal

1 kcal= 4,184 kJ

® Oepuokpacia ivat To
HETPO Kivnong Twv SOULKWV
Hovadwyv tn¢ UANG m.X. Twv
Hopiwv.
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MepiBdaAAov MepiBdAAov

OeppédTNTA OgpudTNTA OgpudTNTA OzppéTNTA
ouoTnHa ouoTnUaA
ev860epun £gwlepun

IXHMA 2.1 O1 ewBeppeg avTidpdoeig eAeuBepwvouv BeppoTNTA, EVW OI
evd00epueg atTOPPOPOUV.

H kauon Twv udpoyovavlBpaKwy aTToTEAEI XapaKTNPIOTIKO TTapdadelyua
£§wBepung avridpaong. ‘ETol, katd Tnv kauon 1 mol yebaviou (CH,),
eAeuBepwveTal Tooo BepudTtnTag ico e 890 kJ. H avtidpaon autr) pytropei
vVa EKQPACTEI HE TNV TTAPAKATW BgpuoxnuIkn eicwon:

CH,(9)+20,(g) — CO,(g)+2H,0(1)+890 kJ

Kata Tnv kauon Tou pebaviou eAeuBepwveTal evEpyEIa UTTO HOP®N) BEpUATNTAG,
ETTEION TA AVTIOPWVTA £XOUV NEYAAUTEPO EVEPYEIAKO TTEPIEXOUEVO ATTO TA
TTPOIOVTA, OTTWG PAIVETAI OTO TTAPOKATW OXNMA:

ZXHMA 2.2 H kauon Tou pebaviou gival e§wBepun avridpaon.

To Moo 6 TnG BepudTnTag TTOU EAEUBEPLIVETAI EivVal N BIOPOPA TOU EVEPYEIOKOU
TEPIEXOPEVOU PETAGU TwV avTidpwvTwy (1 mol CH,(g) kai 2 mol O,(g)) kai
Twv TPoidvTwy (1 mol CO,(g) kai 2 mol H,O(?)). MNa va gekivrioel BERaia
n Kauon amaiTeital éva eEAAXIOTO TTO0O EVEPYEIAG, YIA TO OTToi0 OuwS Ba
yivel AOyog 0TO €TTOUEVO KEPAAQIO.

Kepalaio 2: Ospuoxnueia
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AuTS TTOoU Pag evOIaQEPET Kal HETPAPE KATA TIG XNMIKES avTIOPATEIG, €ival n
METABOAN TNG eVEPYEIQG Kal OXI Ol EVEPYEIEG AVTIOPWVTWY KAl TTPOIOVTWV.
AuUTA n peTaBoAn evépyelag Katd Tn XNMIKA avTidpaaon gival yvwaoTh wg
peraBoAn tng evl@aAmiag kai cupPoAileTal pe AH.

H peraBoAn tng evBaAmiag AH icoural ue 10 aroppPOPOUUEVO 1 EKAUOUEVO
M000 BepudTnTag q, Epooov n avridpaon Tpayuarorroisital utré oTabepn
Tieon.

2¢€ uia evoo6epun avridpaon:

H peraBoAn tng evbaAmiagc AH = H_, - HapX >0vyiariH_, > Hapx

2¢ ua EwBepun avridpaon:

H peraBoAn tng evBaAmiag AH =H_, - H, o < OvyiariH, o > H,

€A

2XHMA 2.3 H evBaATria gival oav éva «VTETTOJITO» TTOU TTEPIEXEI TNV
EVEPYEIQ TOU AVTISPWVTOG CUCTANATOG. TO «VTETTOLITO» QUTO YEMICEI OTIG
evd060eppueg avTidpdoelg kKal adeidder oTIg §WOEPMEG.

EvlaATtia avridpaong - AH
MNa pia avtidpaon TnG yeVIKAG pop@rig aA + BB — yI + 8A,

n METaBoAn Tng evbaATTiag AH eival n diapopd

H H =AH

TTPOIGVTWYV AVTIOPWVTWY

étmou, H gival n evBaATia Twv y mol I kar & mol A kai

TTPOIGVTWV

H eival n evBaATria Twv a mol A kai 3 mol B.

AVTISPWVTWYV
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H petaBoAn Tng evBaATTiag yiag avtidpaong e€aptdral: o [evikd petaBoln peyédoug
AX opiletau:
. . . AX=X_-X
1. A6 tn @UOoN TWV aAvriSpwWVIwWV @ e

MNa mapdderypa n BepudTNTA KAUGNG TOU YPA®ITN €ival dIAQOPETIKN aTT’
auTr] Tou diapavTiou,

Coypaomy* Oa(9) —> CO,(g) AH=-393,5 k
Coasinect 0x(@) —> CO,(g) AH=-3954 kJ

(adduag
2. A6 Tn QUOIKN KATAoTACT) TWV avTISPWVTWYV KAl TTPOiOVIwYV
Na 10 AOyo auTO €XOULE:

CH,(g) + 20,(g)—> CO,(g) + 2H,0(f) AH=-890 kJ
CH,(9) + 20,(g)—> CO,(g) + 2H,0(g) AH=-802 kJ

3. A6 1i¢ ouvlnkeg mieong kai Ogpuokpaciag, KATw atrd TIG OTTOIES
Aaupavel xwpa n avtidpaon.

EvBaAmia avridpaong opiletar n uetaBoAn evBaAmiac AH peraéu twv avridpwvriwy
Kail TTpoiovVTwY, yia OE00UEVES TUVONKES TTiEONS Kail Beplokpaciacg.
AnAadn, AH=H mpoidviwv ' ' avnidpdvrwy

H evBaATTia piag avtidpaong ava@épetal oTnV avTidpacon, 0TTwg auth
avaypd@eTal oTn XNUIKA €icwan.

T.X. YIa TNV avTidpaon

CH,(g) + 20,(g) —> CO,(g) + 2H,0(t) AH=-890 kJ

TIPOKUTITEI OTI TTOaOTNTA AvTIBPWVTWY ion pe 1 mol CH,(g) ka1 2 mol O,(g)
£xel evoaATtia katd 890 kJ peyaAltepn atrd TTO0OTNTA TTPOIOVTWY ian UE
1 mol CO,(g) kai 2 mol H,0(Y).

AvTioTOIXO £XOUE:

2CH,(g) + 40,(g) —> 2CO,(g) + 4H,0(¢) AH=-1780 kJ.

MpoéTutrn evlaATria avridpaong, AH°

H peTaBoAA TNG evBaATTIag o€ pia xnWIKR avtidpaacrn, TTPoQavwg eEapTaTal
a1Té TIG CUVBNKEG TTOU BPigKoVTal TOGO Ta AVTIOPWVTA OO0 KAl TA TTPOIOVTA.
MNa ouykpITIKOUG AoITTév Adyoug Ba TTpéTrel ol peTaBoAEG evBaATTiag va
avayovTtal oTig idieg ouvBnkes. Me d1eBvr) ocupBaon £xel kaBoplaTei ol
METABOAEG QUTEG VO ava@EPOVTAl O€ AVTIOPWVTA KAl O€ TTPOIOVTA TTOU
BpiokovTal oTNV TTPOTUTIF TOUG KATAOTACH.

KepaAaio 2: Ospuoxnueio
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H mpoéTUTIN KOTdoTAON pIag ouciag (oToixeiou 1 évwang) gival n 1o oTabepr)
HOpP@H TNG O€

* Bepuokpaaia 25 °C kai

 mrieon 1 atm

Kal yia diaAUpaTa n

* guykévipwonc=1M

* 2 & MPOTUTTN KATdaTacn, n avrioroixn ueraBoAn tng evlaAmiag Aéyerai
mpotutn petaBoAn evlaAmiag r mporutn evBaAria kai ouuBolilerar ue

AH°.

Mapakdtw opidovtal o1 PETABOAES TNG EVBAATTIOG IO OPICPEVES XOPOKTNPIOTIKEG
TTEPITITWOEIG.

MpéTutrn evBaATria oxnuartiopou, AH®,

* Mporurn evBaAtia oxnuariouou piag évwang, AH°,, eivai n pyeraBoAn
¢ evBaAtiag kard ro oxnuarioud 1 mol Tng évwaong amo 1a cuoTaTIKA
TNG aToIXEIa TNG, O€ TTPOTUTTN KATAoTaaon.

MLX- Cpuoime T ©o(9) = CO,(g) AH’=-393,5 kJ
H AH°, Twv aToIXEiWV aTNV TTI0 0TABEPN HOPPT) TOUG BewpEiTal UNdEV TT.X.
AR oo = 0 EVWO AR oy # 0. ETTIONG N TIWA TN AHC piag avTidpaong
JTTOPEi va UTTOAOYIOTEN e BAON TIG TTPOTUTTEG EVOAATTIEG OXNUATICUOU TWV
EVWOEWYV TTOU PETEXOUV OTNV avTidpaaon:

AH° = ZAH® 2AH°

f(Trpoidvtwyv) - flavmidpwvtwy)

M.x. yia v avtidpaon 2NH,(g) + 3Cl,(g) —> N,(g) + 6HCI(g) 1oxUe!
AH° = 6AH°, . - 20H°

fHCI fNH3




63

MpéTutrn evBaATria kavong, AH®,

* Mporumn evBaAmia kauong piag ouvoiag, AH® , givai n peraBoAn ng
evBaAmiag kara nv mAGpn kauan 1 mol Tn¢ ouaiag, o€ MPOTUTTN KATGaTAON.

M.x. étav Aépe 611 n evBaATria kavong Tou C,H, gival -2220 kJ mol™,
€VVOOUE OTI:
C,H,(9)+50,(g) —> 3CO,(g)+4H,0(t) AH° =-2220 kJ

Na onueiwBei 611 Katd TNV KaUan €xoupe TTavTa EKAuan BepudTnTag,
dnhadn AH° < 0.

Mapddeiypa 2.1
Kata v mAnpn kauon 4 g CH, eAeuBepwveral Beppdinra 222,5 kJ.
Moia givai n Tiun ng AH°, Tng avTidpaong;

CH,+20, — CO,+2H,0

AYZH

1 mol CH, Cuyiel 16 g 6TTOTE £XOUNE:
4g CH, eAeubepwvouv 222,5kJ
16g CH, B X

A x=890 kJ

Emouévwg n AH°, Tng avtidpaong eival -890 kJ.

Egpappoyn

Kaiyovtal 22g mrpotraviou omrote eAcuBepwvovtal 110 keal. Moia givai n
TIiuA NG AH°, TG KaUoNG Tou TIPOTTAVioU;

(-220 kcal mol™)

MpoTutrn evBaATTia e§oudeTépwong, AH®

* Mporumn evBaAmia eéoudetépwong, AH° , eivar n ueraBoAn tng evlaAmiag
Kard tnv mAnpn eéoudetépwon (o€ apaid udarikd didAupa) 1 mol H*
&vO¢ oééog e pia Baon n 1 mol OH uiag Baong ue éva oé0, o€ TpoTuTN
Kargoraon.

Na onueiwBei 611 N AH° Traipvel TAVTa apvNTIKEG TIWEG. Apa, N avTidpaaon
ecoudeTépwang eival eEwBepun avtidpaon.

Etriong katd tnv €§oudeTépwan 1I0XUpoU 0&EOG e IoXUPH BAan n TIKNA
™G AH° eival TepiTTou 0TaBepPr, avegapTnNTa Ao TO €id0G TOU 080G 1
NG Béong TTou XpnoiyoTroloUue. AnAadn,

HCl(aq)+NaOH(aq) — NaCl(aq)+H,0(t) AH° =-57,1 kJ
HNO,(aq)+KOH(aq) — KNO,(aq)+H,0() AH° =-57,1 kJ

Kepalaio 2: Ospuoxnueia
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AuTO cupuBaivel yiaTi Ta 1I0XUPA o&Ea Kal Ol IoXUPES BAaElg dlioTavTal
(A 1ovTiCovTal) TTARPWG o€ 1I6VTa Kai n Jovn avTidpacon TTou yivetal Katd
TNV e€oudeTépwaon eivai:

H*(aq)+OH (aq) —» H,0(t) AH° =-57,1 kJ

Katd tnv €¢oudeTépwan opwg aagBevolg o&éog amod 1oxupn Baon n
avTioTPO®a PEPOG TNG EKAUGUEVNG evépyelag daTravdTal yia Tn didoTacn
(A 1ovTIOPO) TOu acBeVOUG NAEKTPOAUTN.

m.X. HCN(aq)+NaOH(aq) —> NaCN(aq)+H,0(¢) AH° =-10,6 kJ

MNapadsiypa 2.2

Méon BepudtnTa eAeuBepwvetal av e€oudeTepwBoUlv 10 L diaAlpaTog
HCI 0,01 M a6 didAupa NaOH 0,02 M kai 110106 0 TeAIKOG OYKOG TOU
d1aAupatog; Aivetar 6T n Beppotnta e¢oudetépwong Tou HCI pe NaOH
eivar ion pe: AH° =-57,1 kJ mol™

AYZH

YTrohoyidoupe kKat apxdg Tnv mooodTnTa Tou HCI TTou €§oudeTepoveTal:

1 L diaAUpaTtog HCL trepiexer 0,01 mol HCI |
- r y=0,1 mol
10L y

Aivetal n BeppodTnTa £€0USETEPWAONG OTTOTE UTTOPOUE VA YPAWOUE:
HCI + NaOH — NaCl + H,0 AH=-57,1 kJ

ZUP@WVA WE TN OTOIXEIOUETPIA TNG AVTIOPATNG EXOUE:

1 mol HCI avtidpd pe 1 mol NaOH kai eAeuBepwvovTal 57,1 kd

0,1 mol y = 0,1 mol kai eAeuBepwvovTtal w = 5,71 kJ
AnAadn, eheuBepwvovtail 5,71 kd kar avtidpouv 0,1 mol NaOH.

To d1dAupa NaOH eivar 0,02 M o11dT1e €X0UpE:

1L OIOAUPATOG TTEPIEXEI 0,02 mol
z=5L 0,1 mol

To TeAIKG dnAadr didAupa Ba £xel dyko (10 + 5) L =15 L, BewpwvTag
OTI KaTd TNV avAauign Twv dUo BIGAUPATWY OeV €XOUUE PETAPBOAN TOU

OUVOAIKOU OYKOU.

E@appoyn

Mooa Aitpa diahupatog HNO, 0,04 M xpeiddovTal yia va £5oudeTEPWOOUV
TAAPwWG 5 L diaAuparog NaOH 0,01 M kai Tréan BepudtnTa 6a eAeuBepwbBei;
Aivetai 611 n BgppdTnTa £goUdeTEPWONG Tou HNO, pe NaOH eivai ion pe
AH° =-57,1 kJ mol”

(1,25 L, 2,855 kJ)

e Quundeite amod tnv UAn
t™¢ A’ Aukeiou ™ dswpia
nAekTpoAuTIKG StaaTacng
tou Arrhenius.
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MpéTutrn evBaATria didAuong, AH°_

* Mporutrn evBaATia didAuong uiag ouaiag ae diaAutn X givai n ueraBoAn
¢ evBaArmiac, AH, kard tnv didAuon 1 mol ouciag o€ oAU peydAo oyko

Tou o1aAurn X.

m.X. NaCl(s) —> Na'(aq)+Cl'(aq) AH°_ =+4 kJ

levikéTepa, n didAuan piag ouciag o€ £va dIaAUTn TrepIAapBavel Ta EAG
BAuaTa, OTTWG dIayPAUUATIKE ATTEIKOVICETAI OTNV TTEPITITWON UIOG ETEPOTTOAIKAG
(1ovTIKAG) £évwong:

a. Tn didoTmaon Twv dEOUWY PETAEU TwV SOMIKWY Jovadwyv TnG UANG TNG
dlaAupévng ouaiag, T.x. didoTaon Tou KpuoTaAAikoU TTAEypaTog NaCl. To
OTAdI0 AUTO OTTO EVEPYEIAKNG GTTOWNG €ival evO6Bepo.

B. Tn didoTraon Twv SIAPOPIAKWY BEGHWYV OIAAUTN - SIAAUTN TT.X. dIGCTTACN
TWV 0eaPWYV udpoydvou aTo vePO. To aTAdIO auTo gival evdoOBepO.

y. To oxnuaTiopé deopwyv YeTagu diaAupévng ouaiag kal SIaAUTn T1.X. DETUOG
IOVTWV - Jopiwv vepoU (epudaTwaon 16vTwv). To oTadIio auTo eival eEWBEpHO.
Av n evépyela TTou EAeUBEPWVETAI KOTA TO TEAEUTAIO OTADIO £XEI EYOAUTEPN
TIUA a1rd 10 ABpoicua Twv dUO TTPonyouuEvwy, TOTE N dIGAUCT TNG ouaiag
eival egwBepun, dnAadn AH°_ < 0. Ze avTiBetn TepiTTwaon n diGAuaon ivai
€vdoBeppun, dnAadn AH° > 0.

AH

a. d1GoTaon KPUOTAAAIKOU TTAEyHaTOG

AH

B. didoTaon SlaPoPIAKWY OECHWYV BIAAUTN - SIAAUTN

AH

Y. OXNHATIOPOG OECUWV I0VTWY - Jopiwv dIaAUTN (emidIaAUTWON)

Kepalaio 2: Ospuoxnueia

eAv StaAuooupue 1 mol
ouciag oe 1 L staAutn Sa
napatnpndei Stapopetikn
Tiun AH anoé avty ov
TIPOKUTITEL KATA

™ étaAuon 1 mol ovoiog oe
2 L 8taAutn. I’ auto kot o
opiouds tng AH°_, Baoifetan
otn étaAuon tng ovagiag oe
peyaAn nepioosia StaAutn,
WOTE N Mapanépa NPoodnkn
SLaAutikoU péoou va unv
TIPOKaAEL Kauid Fepuikn
peTaBoAn oto cuoTnua.

Epuéatwon t6vtwv Na* kot CI.

ZXHMA 2.5

H di1dAuon piag ouoiag o’
éva S10AUTN TrepIAauBavel
Tpia oTad10. Ta SUo TpwTa
ATTaITOUV EVEPYEIQ, EVW TO
TPiTO EAeUBEpWVEI EVEP-
vela. H BgppornTa SidAu-
ong Sivetal awd Tn oxéon:
AH_ = AH +AH,+AH,.
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EvBaATria dsouol, AH,
H evBaATTia deopou atroteAei To PETPO TNG I0XUOG VOGS XNUIKOU dECHOU.

* EvBaAmia deopoU ota diatouika udpia givai n perafoAn g evlaAmiag,
AH, kard 1n éidomaon 1 mol aépiag ouoiag.

T.X. Cl - Cl(g) —> 2CI(g) AH®,=+242 kJ

210 TTOAUQTOHIKA popIa opideTal N uéon evOaAmia Ssouou, TToU ATTOTEAE]
TO H€CO OPO TWV TIHWV evBaATTiag deopol oTo POpPIO.

T.X. CH,(g) —> C(g)+ 4H(g) AH*=+1660 kJ

O kB¢ deapodg C-H exer T Sk Tou TIuA AH, TTou £§apTATal ATTO TI0I0 PEPOG
TOU popiou atmooTrdral To dtopo Tou H. H péon duwg evbaAtia deopou
C-H givai 1660/4 kd = 415 kJ.

eviKG KaTd TNV TTPOYUATOTTOINGN MIAG avTidpaong TTapaTneEiTal oTTdoipo
Kal dnuioupyia véwv deopwv. H dnuioupyia decpwyv atroTeAei Tavta
e&WOepuo @aivouevo (ekAUeTal BeppoTnta, AH<0) evw n didoTTaon Twv
OeTUWYV evOOBepUO (aTTOppOPATal EVEPYEID, AH>0).

OTote, 10KUEL:

AH

avn’épaong_ deopwv TToU dlaaTrwvIal - deopwv mou axnuarifovral

2XHMA 2.6 H evBaATria avTidpaong icouTal Ye
AH = AH, + AH, , 6Tou AH, n evépy&ia TTOU ATTAITEITAI YIA TN S1IdOTTAON TWV
Seopwv C-H, CI-Cl ka1 AH, n evépyeia TTou eAeuBepWVETAI VIO TO OXNMATI-
oMo TwV deopwyv C-Cl kai H-CI.
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( 2.2 )Oepp|6op£Tpia - Népoi1 Oeppoxnueiag

OepuiIdopeTpia

H pétpnon Tng BepudTNTOG TTOU EKAUETAI  ATTOPPOPATAI OE IO XNMIKN avTidpaon,
TTPAYUATOTTOIEITAI O€ EIBIKEG CUOKEUEG TTOU OvVOoudlovTal Ospuidousrpa. Na
Bupicoupe 611 N peTafoAn Tng evBaATtiag, AH, IGoUTal JE TO ATTOPPOPOUNEVO
I €KAUOPEVO TTOOO BEPUOTNTAG g, EQOCOV N AVTIOPACN TTPAYHATOTTOIEITAI
uTté oTaBepn TTicon.

To BepUIOOPETPO OTO OXNUa 2.7, ovopdaleTal BepUIdOPETPO BOUBAg Kal
XAPOKTNPICETAI yIa TNV aKPIBEIO TwV HETPATCEWY TOU.

Av 010 BeppIdOuETPO TTpayuaToTToINOEl pia avTidpaon (A yevikOTEPA IO
QUOIKOXNMIKN METABOANA T1.X. O1IGAUaN), TOTE N BepudTNTA TNG AvTiIdpaaong, q,
TTOU eAeUBEPWVETAI ) ATTOPPOPATAI TTPOKOAE algnon A peiwon, avTioToixa,
NG BEPPOKPATIAg TNG OUCTAG TTOU TTEPIEXETAI OTO BEPUIBOUETPO (OCUVABWG
vepo). OTTéTE £XOULE,

E€iowon Oepuidbopetpiag g=mcAT
m c: n BepPoXwPNTIKOTNTA TNG ouaiag (TT.X. VEPD), EKPPACHEVN TUVHBWG
ot J grad™” ] cal grad™
c: n €10IKr) BepPoxwpeNTIKATNTA TNG OUTIag (TT.X. VEPD) EKPPATUEVN TUVHBWS
oe Jg'grad'n cal g'grad™.

AT: n yetapoAn 1ng Beppokpaaiag o€ °C n K.

ZXHMA 2.7 Ogpui1dopuerpo Boppag.

KepaAaio 2: Ospuoxnueio

® ELSIkn Jepuoywpntikotnta
Hlag ouoiag givat n Sepuotnta
TToU anatteital yia va
avéndei n Yepuokpacia 1 g
t™¢ ouoiag kata 1 °C.

El6L1KEG FEPUOXWPNTIKOTNTES

OPLOUEVWVY OUCLWV

Jg* grad*
agpag 1,01
BevioAio 1,05
XOAKOG 0,38
atdavoin 2,24

yuaAi (Pyrex) 0,78
Avoé. yaAvBag 0,51

H,0 (g) 2,01
H,0 (s) 2,03
H,0 (¢) 4,18

® Av 10 FepULEOUETPO EXEL
Jdepuoywpntikotnta, T0TE N
e§iowon tn¢ Yeputbouctpiog
yivetau

qg=(mc+C)AT

onou,

C: n SepuoywpntikoTnTa

TOU opydvou
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Napadsiypa 2.3

1,28 g vagBaAviou (C, H,) kaiyovTal o BepuiddueTpo Boppag, ommdTe N
Bepuokpaaia Tou vepou augavetal atod 20 °C g 25 °C. H pada Tou vepou
oT0 BepuIdopeTPo gival 2000 g kal n BepuoxwpEnTIKOTNTA TOU BEpUIOOUETPOU
1,8 kJ/ °C. Na utroAoyioTei n evBaATTia kauong Tou vagBaAiviou.

Aivetal 611 n €101KA BgppoxwpnTIKOTNTA TOU vEPOU eival ion pe 4,18 J /g °C.
AYZH

YTroAoyifoupe apXIKa Tn BEpuOTNTA TTOU ATTOPPOPNOE N TTOCATNTA TOU VEPOU
Kal TO BepUIdOPETPO BOUPBAG:

J
Gy,0= MC,, AT=2000 g 4,18 == 5°C=41800 J

Apoppac— 1800 % 5°C=9000 J

H BepuoétnTa autr (41.800+9.000) J = 50.800 J = 50,8 kJ eAcuBepwbnke atrd
TNV Kauon 1,28 g vagbaAiviou. Eropévwg 1,28 g vagBaAiviou eAeuBepwvouv
50,8 kJ. To 1 mol vagBaAiviou Trou €ival 128 g (M, o, = 128) Ba eAeuBepuioel
5080 kJ. AnAadr| n BeppdTNTa KAUONS Tou VapBaAiviou gival 5080 kJ mol™.
OTroTe,

C,,Hgt120, - 10CO,+4H,0, AH=-5080 kJ.

E@appoyn

1,6 g CH,OH kaiyovrai o€ Bgppidouetpo Boppag. H Bepuokpaaia Tou vepou aTo
Bepu1ddueTpo TTou eival 2000 g audaveral katd 3,5 °C. H BeppoxwpnTikOTNTa
ToU BepuIdopeTpou gival 2 kd/°C. Mola givar n evBaATia kavong Tng CH,OH

o€ kdJ/mol; Aivetal yia 1o vepd ¢ = 4,18 J/ g °C
(- 725,2 kJ mol™)

Nopol Ogppoxnueiag

Noépog (R apxn) Lavoisier-Laplace
O vépog auTtdg gival cuvETTEIa TOU BEWPANATOS dIATAPENONG TNG EVEPYEIAG,
oUUQWVA JUE TOV OTTOIO

» To T000 TNS BePUATNTAC TTOU EKAUETAI 1) ATTOPPOPATAI KATG TH OUVOEDN
1 mol pia¢ xnuIKAgG Evwaonc arro 1a CUCTATIKA TS OTOIXEIA Eival ioo e TO
T000 TNC BepudTNTAC, TO OTTOIO ATTOPPOYATAI I} EKAUETAI KATA TN dIGOTTACN

1 mol tn¢ idiag XnUIKAS Evwong oTa CUCTATIKA THS OTOIXEId.

Me aAAa Adyia,

* Av kard 1o oxnuarioud 1 mol uia¢ ouciag maparnpeiral ueraBoAn ev-
BaAmiag AH,, kara 1n diaammaan 1 mol 1ng idiag oudiag oTa aToixeia g
maparnpeitar AH,=-AH .
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AnAadn av: C(s)+0,(g) — CO,(g) AH® =-393,5 kJ
161€ CO,(g) —> C(s)+0,(g) AH°,=+393,5 kJ

ATTé Ta TTapATTGvw TTPOKUTITEN OTI AV Pag gival yvwaTth n TiuA AH, piag
avtidpaaong, 10Te puTmopoUue va TpoBAéwoupe TNV TiN AH, Kal TNG avTi-
oTpOPNG avTidpaong (AH, = -AH.).

Népog Tou Hess
O Hess, mpoadiopiovTag TEIPAPATIKA TIG BEPPATNTES DIOPOPWV AVTIOPACEWV,
olatuTTwoe 10 1840 TOV OPWVUMO VOO, GUPPWVA [E TOV OTTOIO

» To T000 TNG BepPUOTNTAS TTOU EKAUETAI 1) QTTOPPOQATAI TE uia XNUIKNA
avridpaon ivail 1o idlo, €ite N avridpacn TPAYUATOTIOIEITAI TE €va EiTE
o€ TEPIoOOTEPA OTAdIA.

MNa Tapdadeiypa n avtidpaon:

C yoaoime TO2(9) > CO,(g) AH=-393,5 kJ
Mrtropei va TrpayuartotroinBei kar oe dUo aTadia:
C +1/2 O,(g) » CO(g) AH =-110,5 kJ

(ypagitng

CO(g)+1/2 O,(g) » CO,(g) AH,=-283,0 kJ

Me TnVv TpO0BEa TWV EVOIGUECTWY AUTWY AVTIOPATEWY TTPOKUTITEI N GUVOAIKT)
avTidpaan Kai To ABpoIoUa TWV TTOCWY BEPPATNTAS TWV AVTIOPATEWY AUTWV
Io0UTal JE TO TTOGO TNG BepudTNTAG TTOU EKAUETAI CUVOAIKA.

Anhadn 1oxvel, AH = AH, + AH,

O vopog Tou Hess gival Guean cuvETTEI TOU TTPWTOU BEpPOdUVAUIKOU
vOMOU Kal atroTeAE TN BAon TTOAAWY BEPUOXNUIKWY UTTOAOYICHWY. H peydAn
TOU TTPAKTIKI GNuacia EYKEITAI OTO YEYOVOG OTI ETTITPETTEI TNV AAYERPIKNA
TPOCaBeon KAl agaipean Twv BepuoxNUIKWyY e€lcwaoewy. ‘ETol, ymmopolv
va UTTOAOYIOTOUV EUUEDCQ, NEOW BEPUOXNMIKWY KUKAWYV, 01 BEpudTNTEG
TTOAWV avTIOPATEWY, TWV OTTOIWV 0 AUETOG TTPOCBIOPICHAS Eival HUGKOAOG
(T7.X. apy£g, pe pikpr atmodoon R Beppoduvapikd aduvaTeg avtidpdoeig). MNa
TTaPAdEIyUa O1 TIHEG EVOAATTIAG OXNUATIOUOU TTOAAWY EVWOEWV UTTOPOUV
va UTTOAOYIGTOUV €UUETA, JETW TOU VOPOU TOu Hess Kal Twv avTioToIXwv
TIHWV evOaATTIOG KAUONG (OTOIXEIWV Kal EVWOEWY), TTOU TTpoadlopidovTal
TTEIPAUATIKG PE BEPUIOOUETPO.

H yevikguon Tou vouou Tou Hess amorteAsi 1o adiwpa tng apxikng
Kai TeAIKNG KAardoTaong ocUPNPWVaA PE TO OTTOIO,

» To mo006 1N¢ BgPUOTNTAC, TTOU EKAUETAI I} ATTOPPOQPATAI KATA TH UETA-
Baon evo¢ xnuIKoOU oUCTANATOC ATTO UIa KaBopIouévn apxIKn € [ia &-
mion¢ kaBopiouévn TeAIKN kardoraon, givar aveédprnro amo 1a evoid-

ueoa ar@dia, e Ta orroia utropEi va mpayuarormroinbei n ueraBoAn.

KepaAaio 2: Ospuoxnueio

Germain Henri Hess
(1802- 1850) Payaog

XNULKOG EABETIKN G

KATOYyWYHG, oL UEAETES
tou £édeoav ta deuéAia
¢ Iepuoxnusiag.

O ouwvUuOoG VOUOG
mov élatunwoe to 1840
anoteAei otnv ouoia
Epapuoyn Tou vouou
SLatnprRoews tng
evépyetac (a’ epuo-
Suvautkou vouou),
napodo nov o ibtog
bev aivetal va to gixe
avtiAngdei.

Alaypappatikng
QTTELKOVLO TOU VOUOU TOU
Hess AH = AH, + AH, + AH,
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Me 1n yevikeuon auTr gival duvatd va dl1EupUvoulE Toug BepuoxnUIKoUg
UTTOAOYIONOUG, WATE OTIG PETABOAEG va UTTOPOUV VO GUUTTEPIANPOOUV TTANV
TWV XNUIKWY avTIOPACEWY Kal QUOIKEG HETAPBOAEG TT.X. METAROAEG
(QUOIKWY KOTAOTACEWV.

M.x.

H,(g)+1/20,(g) = H,0(g) AH = -241,8 kJ
H,(9)+1/20,(g9) = H,0(0) AH, = -285,8 kJ
H,O()) = H,0(g) AH,= +44,0 kJ

kol AH = AH, + AH,

Mapadeiypa 2.4
Na BpeBei n evBaATTia oxnuaTiopou Tou CO(g) av divovtat:
C +0,(g) » CO,(g9) AH,=-393,5kJ

(ypagitng)

CO(g)+1/2 O,(g) » CO,(g) AH,=-283 kJ

AYZH

106 TPOTTOG (€ BEPPOXNUIKO KUKAO)

Omwg @aivetal aTo oxAua divetal n AH, g (a) uetaBoAng, n AH, Tng (B)
petaBoAng kai gnreitar n AH, = x kd Tng (y) WETABOANG.

ZUPQwva Pe To vOuo Tou Hess €xoupe:

AH, = AH,+ AH,=AH,=AH, - AH,=-110,5 kJ.

y  [+1/20,9)
+0,(9)

AH,=;

a -

B +1/20,(9)

AH,= AH,=
-283,0 kJ

-393,5 kJ
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2° 1poTTOg

AkoAouBoupe Tnv €€AG TTopEia:

a) Fpdgoupe TIG BepUOXNUIKES £E1I0WOEIG TwV OTToiWV OiveTal ) ¢nTeiTal N
peTaBoAr evBaATTiag.

B) AloAéyoupe pia oTToIadATTOTE ATTO TIG TTAPATTAVW BEPUOXNUIKES EEICWOEIG
Kal @POVTICOUME va TN «ByaAoupe» wg ABPOoICHA TwV UTTOAOITTWV.

y) E@appodloupe 1o vépo Tou Hess, ordTte utroAoyioupe Tn {ntoluevn AH.
2Tn OUYKEKPIPEVN AOKNON £XOUUE

a. C(s)+0,(g) — CO,(g) AH, = -393,5 kJ
B. CO(g)+1120,(g) — CO,(g) AH, = -283 kJ
Y. C(s)+1120,(g) — CO(g) AH, = x kJ

Mapatnpolpue 611 N (a) uTTopei va TTpokUYel wg dBpoioua Twv (y) kai (B),
OTTOTE ATTd TO VOO TOU Hess £xoupe:
AH, =AH, + AH,

1 AH, = AH, - AH, = -110,5 kJ.

E@apuoyn

Na BpeBei n evBaAtia oxnuatiopou Tou CH,. Aivovrai:

a. n BgpudtnTa oxnuatiopol tou CO,(g) AH, = -394 kJ/mol
B. n BeppodTNTa OXNMATIOPOU TOou H,O(g) AH, = -236 kJ/mol
Y. n BeppodTnTa Kawong Tou CH,(g) AH, = -880 kJ/mol

(14 kJ/mol)

Kepalaio 2: Ospuoxnueia



AvaoTtevapia: éva Bavpa TTou EpUNVEUEI N XNHEIa

Ta avaoTevapia gival éva €Bigo Aatpeiag Trou yiveTal o1o Aaykadd Osocalovikng kai otnv Ayia EAévn
Zeppwv, ato TIG 20 £wg TIG 23 Mdiou kal cuvdEéeTal Pe Tn ylopTr Twv Ayiwv KwvaTavtivou kal EAévng. KaBe
XPOVo Ta pEoa PAdIKAG ETTIKOIVWVIOG GTPEPOUV TNV TTPOCOXH TOUG GTO TTPWTOYVWPO AUTO TEAETOUPYIKO
€010, TTOU TO ATTOKOPUPWHA TOU €ival O EKOTATIKOG XOPOG TWV avaoTeEVAPNOWY OTA aVAapPEVa KApBouva.
Mwg dpwg utropei va e€nyndei auTo;

Eivai koivr) diatrioTwaon 611 dev TTpOKeITal yia TEXVaoua A atrdTn. O avaoTevapndeg TTPAYUATIKE TTOSOTTATOUV
yla Wpa Ta avappéva kapBouva, Xwpig Ta TTEAUATE TOUG Va TTaPOoUCIAdouV To TTAPapIKPOG £ykauua. OUTe UTTAPXEI
n ekdoxn TNG opadIkAG UTTOBOARG Twv BeaTwy, a@oul n TEAEToUpYia EXEl TTOAAEG POPEG KIVNUATOoypa@nBEi Kal
QwToypaenBei. Mpokeital Aoimoév yia Balpa; H Bepuoxnueia utropei va dwael opiIGuEVES EENYNOEIS OTO BEUQ:
1. Ta avBpwTTiva KUTTapa EXOUV PEYAAN TTEPIEKTIKOTNTA O€ VEPO Kal ETTEION TO VEPO EXEI EYAAN €10IKA
BeppoxwpnTiIKOTNTA (C) N BEpUOXWPNTIKOTNTA TWV KUTTAPWY (C = mc) €xel yeydAn Tipr. Autd pe GAAa
Aoyia onuaivel 6Tl peydAo Toad BepudTNTAG TTPETTEI VO JETAPEPBET 0TO TTEAPQ TOU TTOdI0U Yia va augndei n
BepuoKkpacia T600, WOTE VA TTPOKAAECEI KATAOTPOWN aTa KUTTApPA. "Opwg, AGyw TWV XOPEUTIKWY KIVIIOEWV
OEV EXOUNE PEYAAO XPOVO ETTAPNG METALU TOU KAPBOUVOU Kal TOU TT08I0U, WOTE VA PETAPEPOEI ueydAo TT000
EVEPYEIQG.

2. H em@dveia Twv TTUPOKTWHEVWY KAPBOUVWY gival OXETIKA WIKPN Kal £€Ta1 TTapoAo TTou n Bepuokpaaia
gival TTOAU peydAn 1o BepUIKO TTEPIEXOUEVO TOUG gival OXETIKA pIKPO. Eival 0TTwg pia oTriBa, TTou av TTéoel
TTAVW POg OeV TTPOKAAEI Eykaupa, AOyw TNG MIKPAG TNG HAJag, AOXETa av £xel EYAAN Bepuokpaaia.

3. O 10pwTtag (Aoyw Tou XopoU) Kal YEVIKWG N Uypaacia TTou UTTApxEl 0To TTEARA Tou TTod1oU (n uypaaia givai
MEYAAN oTov TTEPIBAANOVTA XWPO - yI' auTd TTIBavov n Tupofacia yivetal Bpddu) atroppo@d HEPOG TNG
BepUIKNG evépyelag yia TNV €€ATuIon Toug. Na anuelwdei, 6T n BepudTNTa EEATUIONG TOU VEPOU Eival JEYAAN.
To @aivopevo AoIrév TnG TTupofaaiag, TTou va anueIwBE 0TI dev yiveTal KAT ATTOKAEIGTIKOTNTA OTA AVACTEVAPIA,
oAAd kai oTnv Ivdia, KebAdvn, B. AuoTtpalia KATT, utropei va epunveuBei pe Baon tn Beppoynueia. @ewpnTiKd
AoITTév, pe KatdAANAN TTpoEToINaaia Kal UTTO KAaTAAANAEG ouvbnkeg, Ba uTTopouce o KAaBEVAS Pag va Yivel
avaoTevdpng. BEBaia unv eipacTe atréAUTOl, YIOTI KAPIG QOPEG KAl N ETTICTAN KAVEI AGOn.



EKpnKTIKA

Tov AtrpiAio Tou 1995 uia BopBIoTiKN evépyela ato OpooTrovdiakd Méyapo
oTnVv MOAN TNG OkAaxopa Twv HIA épxeTal va GUYKAOVIOEI TNV KOIVH YVWUN.
O atroAoyiouég ATav o Bavartog 168 atduwy Kal n 0AOKANPWTIKA KATACTPO®N
ToU TToAUWpPOPou KTipiou. O1 apxEG UTTOAGYITAV OTI N TTOGATNTA TOU EKPNKTIKOU
TTOU XPNOIPOTTOINBNKE fTav dUo TéVOl, N oTToia TTUPOBOTHBNKE ATTO KAEUPEVO
@opTNYyo auTokivnTo. To oepd autd ekpnkTikd (ANFO) gixe @TiaxTEl 1T
VITPIKO appwvio (AN), TTou €ival éva guvnBiopévo AiTracpa, Kal éva Koivo
meTpéAaio Bépuavang (FO).

Mwg ptropei aAnBeia o auvouacoudg 600 TOOO ATTAWY Kal KABNUEPIVAS XPNOEWS
0oUCIWYV, OTTWG £VOG AITTACUATOG Kal EVOG TTETPEAQiou BEpuavong, KATw atrod
OpPIOPEVEG OUVONKEG, Va TTPOKAAEDEI TETOIO KaTaoTpo®r; H Tpaywdia otnv
TOAN TNG OKAaxOua £pxETal va pag Buuioer yia pia akopa @opd Tn JeyaAn
onpagcia TNG XNUEiag yia tnv epunveia Twv IB1I0THATWY TNG UANG.



[evIKG pIa ouaia €xel EKPNKTIKES 1I810TNTEG, OTAV O€ TTOAU PIKPO XPOVIKO dIAaTNHa dIaoTTAaTal, EAEUBEPUWIVOVTAG
akaplaia peydAa Toad evépyelag kai peydAoug dykoug aepiwyv. Ta Bepud autd agpia diaaTeAAOUEVA dnuIoupyoUV
£Va KATOOTPOPIKO WOTIKG KUPA. To woTIKG KUPA PTTopEi va HeTadideTal pe TaxuTnTeg TNG TéENg Twv 32.000
XINIOUETPWV /Wpa, evw avatrTuooovTal TIETEIS TTou uTrepPaivouv Tig 700.000 atudo@aipeg, TTPOEEVWVTAG
TEPACTIEG PUOIKEG KATAGTPOWPESG GTOV TTEPIBAAAOVTA XWPO.

H didoTracn Tou vITPIKOU auPwVioU TTPOQaVWG £XEI aUTA T XaPaKTNPIOTIKA. XT0 ANFO BERaia n EKPNKTIKNA
Opdan evioxUETAl AKOUO TPEIG POPEG, YIOTI akoAouBei N kaluon Twv udpoyovavepdkwy Tou TTETPEAQiou
B¢ppavang (FO), rou eAeuBepwvel peyaloug oykoug agpiwv CO,(g), H,O(g) kai auveiopépel evépyeia 40-
50 kJ ava ypapudpio udpoyovavBpaka. To Trepiepyo €ival 0TI autd KaB' eautd 1o FO dev gival EKPNKTIKO,
ylaTi KaiyeTal apyd, €xel OpwG TTOAU PeydAo BepUIKO TTEPIEXOUEVO Kal g€ ouvOuaaud pe 1o AN dnuioupyei
€va TPOUAKTIKIAG 10XU0G EKPNKTIKO.

AA@pevT NoptreA (1833-1896)

Zound6g XNMUIKOG UNXavIKOG. AvaOKAAUWE To Suvapitn Kai GAAa
IOXUPA EKPNKTIKA KOl EKTICE BlognXavia yia TRV Tapaywyn Toug.
‘Eva atdxnpa otoixioe Tn {wn Tou adeA@oU Tou Kal TEOOAPWV
OKOMA OTOMWYV, KOBWG KAl TNV KATAOTPOPI) TOU EPYOCTACIOU TOU.
Mapd Tnv amrayoépeucn Tou ZoundikoU KPATOUG, AUTOG CUVEXIOE TA
TEIPAMATA TOU IO TV avdTITUEN ao@aloug pe@odou TTapaywyng
TOU Suvapitn. AI0TTVESTAV ATTO QPIAEIPNVIKA AICOAMATA KAl TTIOTEUE
671 o1 avakaAUWeIg Tou Ba pmmropoUcav va CUVTEAECOUV OTNV
€IpAVIN TOU KOOHOU. A1€0E0E TO HEYOAUTEPO MEPOG TNG TEPAOTIOG
TTEPIOUTING TOU, TTOU KEPSIOE KUPiWG OTTO TIG EPYACTIEG TOU AUTEG,
yia va uAotroinBei auTté Tou Bswpeital CRPEPA WG N MEYOAUTEPN
TIMNTIKNA 81GKPICN OTOV KOGUO TNG EMICTAMNG: TO BpaBeio NOUTTEA.
O Suvapitng éxel cav Bdon Tn VITPOYAUKEPivVN TnG oTroiag n
d1domraon (ékpnén) yiveral ye Bdon TNV TTapakdTw avridpaon:

2CH,CHCH,(ONO,).(s) — 6CO,(g)+3N,(g)+5H,0(g)+1/20,(g)

O duvapiTNG AKOUO KAl CHMEPA TTAPAOKEUAZETAI BIOMNXAVIKA
KOl XPNOIMOTIOIEITAI IO ThV avaTivagn Bpdxwy, gival piyya amo
VITPIKO QMMWVIO KOI VITPOYAUKEPIVNG, EUTTOTIOHEVO OE YN SIATOHWV.
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Avake@aAaiwon

1. H Beppoxnueia HeAeTd TIG BepUIKEG PETABOAEG TTOU OUVODEUOUV TIG
XNHIKEG avTIdpaoelg. O1 avTidpdoeig TTou eAeuBepwvouy BepudTnTa
ovouadovTal eEWBEPHES KAl QUTEG TTOU ATTOPPOPOUV BepUdTNTa OVopddovTal
evd0o0epueg. H petaBoAr tng evBaATriag AH icoUTal e Tn BEpuOTNTA TTOU
eAeUBEPWVETAI 1] ATTOPPOPATAI GE WIa AVTIOPAaN, EQACOV N avTidpaaon
yivetal utté oTtaBepn TTicon. Ze pia €wBepun avtidopaon AH < 0 kal o€
Mia evdooBepun AH > 0.

2. EvBaATria avTidpaong opifetal n yetaBoAn evBaAtriag AH peTagu Twv
AVTIOPWVTWY Kal TTPOIOVTWY, Yia 8edONEVEG OUVONKEG TTiEONG KAl
Beppokpaciag. AnAadn, AH=H,__ ., = Hosowme H EVBOATTIO QVTIOpaONG

ovopadeTal TTPOTUTIN Kal GUPBOAiIeTal AH®, 6Tav avTidpuwvTa Kal TTPoiovTa

TToU BpiokovTal oTNV TTPOTUTIN KaTdoTaon. MpdTuTrn KatdoTtaon Piag

ouaiag givail n o atabepn popen TG o€ Beppokpaaia 25 °C kai TTieon

1 atm kai yia Ta diaAUpata n cuykévipwaon ¢ = 1 M. Mg Baon Tov

0OpIoPO TNG evBaATTIOG avTidpaong UTTopoUuE va opicoulE TNV eVOOATTIa

oxXnMaTIopou, TNG Kauaong, Tng dIGAUCNG Kal TNG £E0UdETEPWANG.

3. O Baoikdg vOuog TNG BePUIBOUETPIOG, YE TOV OTTOI0 PIETPAUE T BEpUOTNTA
TTOU €AEUBEPWIVETAI F} ATTOPPOPATAI OE [ia XNMIKH avTidpaon eival g =m cAT,
410U C: N €10IKA BEPUOXWPENTIKOTNTA TNG OUGIAG TTOU BepuaiveTal i WUXETAI
(11.X. vepo), m: n pada Tng ouciag kai AT: n yeTafoAn Tng Bepuokpaoiag. H
METPNON QUTWV TwV BepPOTATWY YiveTal o€ €10IKE dpyava TToU ovouadovTal
BepuIdOUETPA.

4. O1 Baaoikoi vopol TG Beppoxnueiag givai:
1. O vopog Lavoisier-Laplace oUp@wva pe Tov 01T0i0, av KaTtd 10 oXNUaTiond
1 mol piag ouaiag Tapartnpeital ueTaBoAr evBaATriag AH,, TOTE KATA TN
didomaon Tng idlag ouaiag oTa oToIxEia TNG TTapaTtnpeital AH, = -AH,.
2. O vopog Tou Hess cUup@wva pe Tov otroio, n METABOANR evBaATTiag
MIag avTidpaong eivai n idia, €iTe N avridpaacn TTPAYUATOTIOIEITAl O€ £va
oTddI0, €iTe 0€ TTEPICOOTEPA OTADIA.

Aégeig - KAg1d1a

XnuIKr) BepPOdUVAIKN EvBaATria katong
O¢gpuoxnueia EvBaATia didhuong
EEwBepun - evd6Bepun avtidpaon EvBaATria e€oudetépwong
MeTaBoAA evBaATTiag EvOaATria deapou
EvBaATia avtidpaong O¢epuidopeTpia

MpdTuTIN KATAOTOON Nopog Lavoisier-Laplace
EvBaATtia oxnuatiopou Noépog Hess

Ocpuoxnueio: ACKHOELS
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EpwtAoeig - Aoknoeig - NMpoBAnpara

Epwtnoeig eravaAnyng

1. Tieival e€wBepun kai TI evd6Bepun avtidpaaon);

2. H petaBolf evBaAtriag AH e€wBepung avtidpaong gival yeyaAluTepn i
MIKPOTEPN ATTO TO UNOEV;

3. Tieival TpdTUTTN KATAOTOON;

4. Tlwg opiCeTal N TTPATUTIN eVBAATTIa avTidpaoNg;

5. Tiovopadetal TpOTUTIN EVOBOATTIO OXNUOTIOUOU KAl TI TIPOTUTIN EVOBOATTIa
Kauong;

6. Twg ouoxetieTal n evBaATTia piag avtidpaong Ye TIG eVOaATTiEG
OEOUWYV TWV AVTIOPWVTWY Kal TTPOIOVTWY;

7. Tloiog gival o BaaikdG vOuog TNG BepUIBOUETPIOG;

8. Me 11 yovadeg peTpaue ouvnBwg Tnv 18Ik BeppoxwpnTIKOTNTA (C)
ouaiag;

9. Tlloiog eival o vouog Lavoisier-Laplace;

10. NMwg dlaTuTTWVETAI 0 VOUOG Tou Hess kal TTola N onpagcia Tou;

Aoknoeig - NMpoBAfuaTa

a.

1.

12.

EvBaATtria avtidpaong AH - MpdTtutrn evlaATTia
avtidpaong AH°

Na xapakTnpioeTe Pe éva X O0EG ATTO TIG TTAPOKATW TTPOTACEIG
gival cwoTéG Kal pe Eva A 6oeg eival AavBaopEVEG.

a. O1 avTidpaaoeig TTou EAEUBEPWVOUV EVEPYEIQ UTTO TN HOPPN)
BepuoTnNTOG OVvopdlovTal EEWOEPUEG.

B. Z1ig e€wBepueg avTidpdoelg éxoupe AH > 0.

y. H mpétutn katdoTtaon avagépetal oe P =1 atm ka1 6 = 0 °C.
0. H poTuTIn evBaATTia oxnuaTiopoU Piag oudiag gival TTavToTe
ion pe TNV TPOTUTIN vBOATTiO KAUONG TNG ouaiag.

Na CUPTTANPWOETE TA KEVA OTIG ETTOPEVES TTPOTATEIG:
a. O1 avTidpAaoelg TTou EAEUBEPWVOUV EVEPYEID UTTO HOPPH..............

ovopddlovrai............. O1 avTI®pdoEIg TTOU ................ evépyela utto Tn

[le]o10] o VRPN ovopddlovTal evOOBEPEG.

B. EvBaATTia avtidpaong eivain .....cccceee veeeeee. METAEU TWV aVTIOPUWVTWV
(100 (R , Y1a 0edopéveg auVONKeG TTiEaNG Kal BEpoKpaaTiag.

y. H BeppoTtnTta piag avridpaong mpoadiopileTal TTEIPAPATIKA
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13. Katd tnv Anpn kauon 8 g CH, eAeuBepwvovTal 445 kJ, 6tav OAeg
0l OUTIEG TTOU CUUHETEXOUV OTNV avTidpacon BpiokovTal o€ TTPOTUTIN
katdoTtaon. MNola gival n cwoTA BepuoxnMIKN £¢icwan yia Tnv Kauon

Tou CH,;

a) CH,(g9)+20,(g) — CO,(g)+2H,0(?) AH°=890 kJ
B) CH,(g)+20,(g) —> CO,(g)+2H,0(?) AH° = -445 kJ
a) CH,(g9)+20,(g) — CO,(g)+2H,0(0) AH°=-890 kJ
a) CH,(g9)+20,(g) — CO,(g)+2H,0(?) AH°= 445 kJ

14. Na moia a1réd TIG ETTOPEVES AVTIOPATEIS ival AH ispaone = BH° ¢
H otaBepn popen atoug (25 °C) Tou dvBpaka gival 0 ypapitng Kal
yla &€ Tou B¢giou TO pouPIko B¢io.
a) H,(g)+S(pouBiké) — H,S(g)
B) C(diapavt)+0,(g) — CO,(g)
Y) H,(g)+CuO(s) — H,0()+Cu(s)
8) NH,(g) +HCIl(g) — NH,ClI(g)

15. Aivetal n petaBoAn Tng evBaATriag Tng avTidpaong o€ Bepuokpaacia
0 °C. MNoon BeppdTnTa Ba eAcuBepwBEi av kaouv TTARpwG 6,2 g
Qwoopou P, og Beppokpaaia 6 °C;

P,(s)+50,(g) — 2P,0,(s) AH=-3010 kJ

16. H rpoTutTn evBaATia oxnuatiopou tou HCI givar -92,3 kd/mol. Na
YPAWETE TN BeppoxNUIKN e€icwan oxnuaTtiopou Tou HCI.

17. Na €€nynoeTe TNV TTAPATNEOUHEVN BIAPOPA OTIG EVOAATTIEG
OXNUATIoPOU TWV TTAPAKATW avTIOPACEWV:
2H,(9)+0,(g) — 2H,0(0) AH°,=-512 kJ
2H,(9)+0,(g) —> 2H,0(9) AH°,=-464 kJ

18. Méoa ypappdpia dvbpaka TTPETTEI va KAOUV TTARPWG YIa VA TTAPOUUE

160N BEPUATNTA, 60N XPEIAZETAI VIO VO CUVTEAEOTEN N TTAPNG didoTTacn
2 mol AL,O, oe Al kai O,; AivovTai o1 evBaATTieg oxnuaTiopou:
AH, . =-394 kJ/mol kai AHfAIZO =-1600 kJ/mol

19. 6 g piypaTog pebaviou kal alBuAeviou KaiyovTal TTARPWG Kal
eAeuBepwvovTal 261,4 kJ. Moia giva n ocuoTaCoT TOU PiyuaTog Twv 6
g, av n evBaAtia Anpoug kauong Tou CH, eival AH,=-802 kJ/mol
ka1 Tou C_H, givai AH, =-1010 kJ/mol.

20. H evBaATTia TTAfpoUg £€0udETEPWONG I0XUPOU 0EEOG E IOXUPH

Bdon eivai AH =-57,1 kJ mol™. Mdéon BeppdTnTa eAcUBEPWVETAI OV
avapixBouv 3 L diaAupatog HCI 0,2 M pe 2 L diaAdpatog NaOH 0,25 M;

Ocpuoxnueio: ACKHOELS

150,5 kJ

97,46 g

312 g- zlsg

28,55 kJ
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21. H didhuon Tou NH,NO, oTo vepo eival pia evd68epun avtidpaaon
Kal n BepudTnTa didAucrg Tou eival 25,06 kd/mol. Autr) n 1d16TNTA
XPNOIMOTIOIEITAI YIA TNV KATAOKEUR «TTayokKUuoTewv». Na Bpebei n
BepudTNTA TTOU aTTOPPOPAETAl OTAV dlaAuBouv 10 g viTpikoU
appwviou oTo vepd. Tn didhuon tou NH,NO, oTo vepd Tn
oupBoAifouE:

NH,NO,(s) —NH", (aq)+NO",(aq)

22. Aivetal 61 n TpoTUTIN evBaATTia kavong Tou CH, gival AH°_ = -890
kd/mol. Na avTioToixioete o€ K&GBe TToodTNTA PEBAviou TTou BpiokeTal
oTnNV TTPWTN OTHAN TO TTO00 TNG BEPUOTNTAG TTOU EAEUBEPWIVETAI
KAaTd TNV KaUon auTAg TTou BpiokeTal aTn deUTEPN OTAAN.

| I
2 mol 445 kJ
8g 890 kJ

80 g 4450 kJ

16 g 1780 kJ

B. OepuidopceTpia

23. MNa va BepuavBouv 2,5 L vepou amod Toug 20 °C otoug 30 °C
atraiTeitTal BepudTNTA ioN YE:
(a) 2,5 kcal (B) 10 kcal (y) 25 keal () 75 kcal
MNa 1o vepd: p=1g/mLkaic=1cal°Cg

24. IMéon BepudTNTa XpelaleTal yia va BepuavOei BeppiddueTpo,
mou Trepiéxel 1800 g H,O kai éxel BeppoxwpnTikétnta C=1,5 kcal/°C,
atrd Toug 22 °C atoug 30 °C; (101K BepuoxwpnTIKOTATA TOU VEPOU
¢ =1 cal/°Cq)

* 25. O ouvoAIKGG ByKog Tou vepoU Tou ElpnvikoU Qkeavou utroAoyileTtal ot
gival 7,2-10% km?. Mia yéoou pey£Boug atopikr] BOuRa TTapayel KaTd TNV
¢kpNEn TG evépyela trepitrou 10" J. Na uttoAoyioeTe TTOOEG ATOUIKEG
Boupeg xpeiddovTal yia va Beppdvouv Katd Tnv ékpnER Toug Ta vepd ToU
Eipnvikou Qkeavou katda 1 °C. (yia 1o vepd: p=1 g/mL ka1 ¢=1 cal/°Cg)

* 26. 2 g YAUKOINnG kaiyovTal TTAApwG o€ BepuiddueTpo BOuRag omdTe n
Beppokpaaia Tou vepou augavetal atmod Toug 20 °C atoug 24 °C. H pada
TOU vePOU GTO BeppIdOuETPO eival 1500 g kai n BepuoxwpnTIKOTNTA TOU
BepuiddpeTpou givar 1,5 kdJ/°C. Na utroloyiceTte Tnv evBaATTia Kauong
TNG YAUKOZNG, av n €18IKr BeppoxwpnTIKOTATA TOU vepoU eival 4,18 J/°Cg

27. H Beppoxnuikn e€icwon TG kauaong Tou aiBuAeviou givai:
C,H,(9)+30,(g) —2C0O,+2H,0(¢) AH =-340 kcal
Méoa kg vepou ptropouv va BepuavBoulv atd 20 °C og 90 °C ue n
BepudTnTa TTOU TTAPAYElI N KAUON €vOG KUBIKOU YETPOU alBuAeviou

3,13 kJ

26,4 kcal

3'10° B6uBseg

-2797,2 ki/mol

216,8 kg
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peTpnuévo oe STP ouvBnkeg; Aivetal n €181k BepuoxwpenTIKOTNTA TOU
vepou ¢ = 1 cal/g°C.

6 g piyparog CH, kai C,H, kaiyovral TAfpwg kai divouv 10an Bepudtnra
6éan xpeldletal yia va BeppavBouv 2 kg vepou atré Toug 25 °C oToug

63 °C. Moia gival n cuoTaon Tou apyIkou PiyuaTog;

Aivovrai: ¢ =1 cal/g °C, evBaAmieg kauvaong: CH,=-210 kcal/ mol kai

vepou

C,H,=-340 kcal/mol.

Y- Nopo1 Ogpuoxnpeiag

29.

30.

31.

*32.

33.

34.

Aivetal n TPOTUTIN €vBaATTia TNG avTidpaong:

H,(9)+1/20,(g) — H,O(¢) AH°=-256 kJ

H mrpoTuTn evBaATTia Tng avridpaong

2H,0(0) — 2H,(g)+0,(g) AH° givau:

(a) 256 kJ (B) -512 kJ (y) 512 kJ (8) kapi& atrd autég.

Na utrohoyioeTe TNV evBaATTia oxnuaTopou Tou akeTuheviou CH,
2C(ypagitng)+H,(g) — C,H,(g) AH,=x kJ

ato Ta TTapakaTw dedopéva:

C(ypagitng)+0,(g) —> CO,(g) AH,=-393,5 kJ
H,(9)+1/20,(g) — H,0(g) AH, = -285,8 kJ
2C_H,(g)+50,(g) — 4CO,(g)+2H,0(g) AH, = -2595,8 kJ

Na utroloyioete Tnv evBaATTia oxnuatiopou Tou CS, atro 1a
TTapakdTw dedopéva:

C(ypagitng)+0O,(g) —> CO,(g) AH, =-393,5 kJ
S(popBiko6)+0,(g) —> SO,(g) AH,=-296,1 kJ
CS,(6)+30,(g) = CO,(g)+2S0,(g) AH,=-1072 kJ

H avTidpaon oxnuatiopol 1ng CH,OH:

C(ypagitng)+2H,(g)+1/20,(g) —> CH,OH()

Ogv UTTopEi va TTpayuartotroin®ei, yi’ auté Kai dev uTTopoUe va
TTpocdlopicoupe dueca (Ue BepUIBOPETPO) TN BepudTNTA TNG
avTtidpaorng TnG. Na utrodeigeTe éva TPOTTO yia TOV EUPECO UTTOAOYIOUO
NG BEPPOTNTAG AUTAG.

49C,4gH, ka4 g CH,OH kaiyovtai kai eAeuBepwvovTal avTioToixa
To0d BepudTnTag 131 kd, 572 kd kar 91 kd. Na utroloyiceTe pe Baon
Ta dedopéva autd Tnv evBaATia oxnuarigpou ng CH,OH.

MNa tn didotmaon evog deopou H-H Tpétrel va TTpoc@Epou e evEpyela
7,410 J. Na BpeBei n BepudTnTa TTOU EAEUBEPWVETAI OTAV
oxnuaridovral 8 g H, pue ouvdeon atopwyv udpoyodvou. Aivetal o
apiBuo6g Avogadro: N,= 6,02:10% mol '

Ocpuoxnueio: ACKHOELS

3;2 g '218g

225,1 kJ

86,3 kJ/mol

-237 kJ/mol

1782 kJ
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MBavoAoyeital 0TI oTN OTPATOCPAIPA YiveTal N avTidpaon:

HO(g)+Cl,(g) —HOCI(g)+Cl(g) (1)
Na BpeBei n AH tng (1) av divovTai:

Cl,(g) — 2Cl(g) AH =+242 kJ
H,0,(g) — 2HO(g) AH,=+134 kJ
H,0,(g)+Cl,(g) — 2HOCI(g) AH,=-209 kJ

Na utroAoyicete TNV AH TnG avTtidpaong
3NO,(g)+H,0(t) — 2HNO,(aq)+NO(g)
av divovrtal ol TINEG AH Twv avTIdPATEWV:

2NO(9)+0,(g9) —> 2NO,(9g) AH,=-173 kJ
2N,(g)+50,(g)+ 2H,0(¢) — 4HNO,(aq) AH,=-255 kJ
N,(9)+0,(g9) — 2NO(g) AH,=+181 kJ

Mevika mpoBARuaTa

**37.

** 38.

39.

>¢ 4 L diaAupaTog aocBevoug oéog HA 0,2 M, mpooBéToupe 2 L
d1aAUpartog NaOH 0,25 M kai eAeuBepwveTal BepudTnTa ion pe 25,4
kJ. Moia n AH_ tng avtidpaong: HA+NaOH —» NaA+H,O

Mari n 1ipr autr) dla@épel atmo TNV AH_ eGoudeTépwaong I0XUPOU
og€og artro Ioxupn paaon;

Ze BepuidopeTpo Tou Trepiéxel 25 mL diaAuparog CuSO, 1 M,
TTpoaTiBeTal TTEPiTTEIa OKOVNG ZNn. H apxIKr Bepuokpacia Tou
dlaAUpatog augavetal amo 20,2 °C og 70,8 °C. Na uttohoyioeTe TNV
evOaATTia TNG avTidpaong:

Zn+CuSO, — ZnSO,+Cu
AIVETOI OTI Cy ygro = 4518 KJITkG®C KAl Py o = 1 9/ML. To TTOG0
NG BEPPOTNTAG TTOU ATTOPPOPATAI ATTO TO BEPUIOOUETPO KAl TA

avTidpacTrpla va BewpnBei apeAnTéo.

H evBaATTia e€oudeTépwaong evog IoXupoU o&Eog, Tr.X. HBr, pe
Mia ioxupn Baon, .x. NaOH, gival ouaiaoTika n evBaATTia Tng
avTidpaong:

H*+OH — H,0
Kal yr' auté Bewpeital atabepr] kai ion pe -13,5 keal ava mol
oxnuarndgouevou H,0, 1y ammAd -13,5 keal. Avauiyvuoupe 0,2 L
dlaAUpartog HBr 0,2 M pe 0,2 L diaAUpaTtog NaOH 0,3 M o¢
BePUIBOPETPO apeANTEQS BepUOXWPENTIKOTNTAG. AV Ta apXIKA
dlaAUparta gixav Beppokpacia 6,=18 °C, Toia Ba givai n
Bepuokpaaia Tou TeAIKOU IGAUPATOG;
AiveTal 6TI N TTUKvVOTNTA OAWV TWV dlIoAupdTwy gival p =1 g/mL kai
OTI N 181K BEPUOXWPNTIKOTNTA TOU TEAIKOU dIaAUpaTog gival ¢ =1
cal/°C-g.

-50,5 kJ

-49 kJ

-50,8 kJ - evSaArtia
Siaotaong

-211,6 kJ

19,35°C
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** 40. H rpoTuTIn evBaATia kavong aAkaviou (A) gival AH°, = -2936 kJ/mol,
n TPOTUTIN evBaATia oxnuatiopou Tou (A) givalr AH, = -600 kd/mol.
Na Bpeite TO poplakd TUTTO TOU aAKaviou av n TTPOTUTTN eVOaATTIa
oxnuatigpou Tou CO, givar AH®, = -376 kJ/mol kai Tou H,0 civa
AH° = - 276 kJ/mol.

** 41. Ogppitng AéyeTal To piyua Al kai Fe, O, TTou xpnoiyoTroigital yia Tn

OUYKOAANGN TwV G18NPOTPOXIWY, KaBwg n avtidpaon:
2Al+Fe, O, — ALLO,+2Fe (1)

eivar 1Ioxupd e&wOeppun. Av ol evBaATTieg oxnuatiopou Tou Al,O, Kal
Tou Fe,0, ivar avrioTtoixa AH, = -1650 kd/mol kai AH, = -830 kJ/mol
o€ Bepuokpaaia B:
(a) Na utrohoyioete Tnv TIuA TNG AH TG (1) oTn Bepuokpaaia 6.
(B) Na utroAoyioeTe T0 TTOGG TNG BEPUATNTAG TTOU Ba EAEUBEPWOEI
KaTé TNV avTidpaon piag moodTnTag Beppuitn TTou Trepiéxer: 1000 g
Fe,O, ka1 270 g Al.

ATTaVTAOEIG OTIG AOKNOEIG
TTOAAATTARG ETTIAOYG KAl OwoTOU - AdBoug

1Mo Z,B.AY.NAGSA
13.y

14. a

22. 19, 2a, 3y, 4B
23.y

29.y

Oepuoxnueio: ACKNoeLg
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ApaoTtnpidéTnTa
To evepyYEIAKO TTEPIEXOHUEVO TWV TPOPWV

2 & TTOAAG a116 TO TUTTOTTOINUEVA TPO@IUA AVAYPAPETAI OTNV ETIKETA TOUG N
d1aTPOYIKA Toug avaAuan, dnAadn, n TTEPIEKTIKOTNTA TOUG OTA Tpia BATIKA
OIaTPOPIKA UAIKA (TTpwreiveg, udardvBpakeg Kail Aitrn), KabBwg Kal 0 apiBPog
TwV kcal avd opiopévn TTooOTNTA TOU TPOYIOU.

Opwe, XPNOILOTIOIWVTAG TOV KWAIKA «4-4-9», TTou ammodidel Ta kcal g™,
MTTOPED KAVEIG va KAVEl pia oUYKpIon Kal EAeyxo yia Tnv opBdéTNTa TV
avaypa@opévwy Beppidwy. Zav Tapadelypa divovtal GToV TTaPAKATW TTivaKa
MEPIKES TTEPITITWOEIG. 2TN OTAAN Ogpuideg, diveTal n TIUA TNG ETIKETAG, EVW
oTn 0TAAN kcal n avtioToixn TP UTTOAOYIOPEVN PE BAON TO «4-4-9». TEAOG,
10 Eido¢ TNG TpOYNRG avagépeTal o Toodtnta 100 g.

Kototouho 21,5 110 108,5
KaAaptroki 3,7 20,5 1,2 110 108
Maywtd 4 20 14 220 222
MnAo 0,4 14,2 0,5 65 63

Ekeivo 1TOU {nTEiTal €ival va CUPTTANPWOETE TOV TTAPATTAVW TTIVAKA PJE GAAA
TTpoidvTa Ta oTToia Ba Ta AvadnTAOETE f} TA PAPIA TWV UTTEPAYOPWV I OE
€101KOTEPA BIBAIa diaitoAoyiag Kai dIaTPOPNG.

ZUpTTEPIAGPBETE OTOV KATAAOYO Kal TTOTA yVwpifovTag OTi N BepudTNTA KAUONG
NG aiBavoAng sivai 7,1 kcal g™'. Na uttohoyioeTe TIg «Bgpuideg» TOUG Ye
Baaon Toug aAkooAIKOUG BaBuoUcg Toug.

Av TTepTTaTwVvTag KatavaAwvete 200 kcal h™', Téoo xpovo Tpémel va
TTEPTTATAOCETE, WOTE VA KATAVAAWOCETE TIG BEPUIBES TTOU TTHPATE TPWYOVTAG
KOTOTTOUAO, PNAO Kail TTaywTo;
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(3)

XHMIKH KINHTIKH

Ol ZTOXOI

270 TEAOG TNG BIBAKTIKAG AUTAG EVOTNTOG

Ba TTpETTEl VA PTTOPEIG:

* Na ava@épeig TTolo €ival TO AVTIKEIJEVO
MEAETNG TNG XNMIKAG KIVNTIKAG.

* Na opiceig 11 gival yéon Taxutnta
avTidpaong Kal TI oTIyIaia Kal va
TEPIYPAPEIG T dladikaoia TTou
XpEIadeTal yia va TTpoadloploTouV ol
TaXUTNTEG AUTEG TTEIPAUATIKA.

* Na kabopileig Toug TTapdyovTeG
TTou e€TTnpedlouv TNV TaxUTNTA TNG
avTidpaong Kal va e¢nyeic Tnv etmidpacn
QUTWV oTnv TaxUTnTa YE Baon Tn Bewpia
TWV OUYKPOUTEWV.

* Na mepIypd@eig Ta XapakTnPIoTIKA TToU €XEl €vag KaTaAUTNG. Na
TagIVOUEIG TOUG KATAAUTEG O€ KATNYOpPIEG, OIVOVTAG XaPOKTNPIOTIKA
TTapadeiypata o€ KAOe TTePITITWON.

* Na e€nyeig Tn dpdan Twv KAaTaAuTwV Pe Baon Tn Bewpia Twv
eVOIAUECWY TTPOIOVTWY Kal T Bewpia TTpoopdPnong Kai va
AVOQEPEIG XAPAKTNPIOTIKA TTAPABEIYHATA EQAPUOYWY ThG KAaTdAuong
oTn XNMIKA Bropnyavia kai Bloxnueia.

* Na ava@épeig To vopo Tng TaxUTnTag Kal va TTapdyelig autév pe Bdaon
TEIpAPaTIKG dedopéva. Na ouvdEelg To VOO TnG TaxUTNTag PE TO
pnxaviopd tnG avtidpaong.
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MNa va gival évag oTepedg KATAAUTNG ATTOTEAECUATIKOG, Ba TTPETTEl va £XEl HEYAAN €TTIQAVEIN. AUTO HTTOPOUME
VO TO TTETUXOUME TTAPACKEUALOVTAG TOV KATOAUTN UTTO Hop@N TTOAU HIKPWYV KOKKWYV. OI OXETIKEG TEXVIKEG
€Xouv @TAoEl OTA OpIa TWV SuvaTOTATWYV diaipeong TNG UANG, oTNV KPUCTAAAIK KATACTAON, APOU UEIWVO-
VTal 01 SI0CTACEIG TWV KOKKWVY € MEYEDN TG TAEEWG Tou vavopeTpou (10° m). O1 «vavoBSouég» auTég dev
gival duvarédv va Tpokuyouv améd Asiotpifnon. MNa mapddeiypa To 510¢€idio Tou TiITaviou -TiO, - TOPAOKEU-
ageran pe e§aTuion Tou peTaAAikou TiTaviou -Ti(s)- o€ adpavi atyéo@aipa utré eAaTTwPéVN Tieon. O1 aTuoi
TOU TITaviou -Ti(g)- CUUTTUKVWYVOVTOI O€ ETIQAVEIN TTOU SiaTnpeiTal og Bepuokpacia uypoU adwTou Kal TN
ouvéxela ogeidwvovTal Tpog Ti0,. ZToV KOOHO TWV «VAVOKOKKWY» TrTapOUCIAfovTal VEEG OUVAPTTAOTIKEG 151-
6tnTEg TNG UANG. M’ auth Tn popen To TiO, TTapoucidder oroudaia KATAAUTIKA dpdon, To oTroio 5 cuufaivel
pe 1o TiO, 0TNV KAVOVIKNA TOU HOP®@H. ZTNV £IKOVA, QAIVETAI N HIKPOYPAPia £VOG KOKKOU TITAViOU, OTTWG £XEI
An@Oc&i ard éva nAeKTPoOVIKO MIKPOOKOTIO. H pop@oAoyia TOu KOKKOU gival oTrToyywdng Kal gival cUu@wvn
HE TN «Oewpia NMpoopdPNONG» Yyia TNV EPUNVEIA TNG KATAAUTIKNAG dpdong.



85

(3 ) XHMIKH KINHTIKH

Eicaywyn

21N PEXPI TWPA YVWPIYIO Jag JE TN XNUEIO UTTAPXEI MIOL «ONUAVTIKA OTTOUCioN:
0 XPOvog... Eival AoImrov «kaipdg» va PTrel Kal 0 XpOvog we TTAPAUETPOG OTN
MEAETN VoG XNUIKOU @aivouévou. MAAioTa Ba e0TIGOOUE TNV TTPOCTTABEIG
MOg OoTnV €6€TAO0N TNG TAXUTNTOG  KAAUTEPQ TOU pUBUOU TTOU £€eAicaETal
dia XnMIKA avTidopaon.

Katapxdg, 8a opicoupe 11 gival TaxuTnTa Wiag avTtidpaong Kail 8a 1n
dlakpivoupe o€ péan Kal oTiydiaia Taxutnta. Metd Ba TTpoxwpriooupe
OTOUG TTAPAYOVTEG TTOU TNV €TTNPEAouV, BETIKA | apvnTiKE, OTTwG givail n
BepuoKpaTia Kal N CUYKEVTPWAOT TwV avTIdpwvTwy. EidikéTEpa, n TTidpacn
TWV OUYKEVTPWOEWYV aTnV TaxuTnta 6a eKQPaAoTEi TTOCOTIKG péoa atmod
TO VOHO TnNG TaxUTNTaG. KUpIo XapaKTnPIoTIKO TOU VOUOU auTou eival OTI
TTPOKUTITEI TTElpauaTiKA. MPOCEKTIKY) JANIOTA JENETN TNG TAéNS TS avTidpaons
MTTOPEl VO pag atmmokaAUWel TO unxaviouo tTngG, Ta evoidueoa, un eugavi,
oradia TTou akoAouBoUVTal HEXPIG OTOU TA APXIKA AVTIOPWVTA HETATTECOUV
oTa TTPOIGVTA.

O1 karaAuteg kai o1 BiokataAuTes - Evluua Kal n €midpacr) Toug TTAvw
oTnv TaxuTnTa Twv avridpdoewyv eEetddovTal Idlaitepa. H dpdon Toug oTIg
XNUIKES, BIOXNMIKEG, KAl GTO GUVOUAGUOG TOUG, TIG AvTIOPATEIG BIOTEXVOAOYIKAG
onpaciag, gival amod Ta o GNPAVTIKG BEuaTta Tou KeQaAdiou.

MoAAEG aTTd TIG £vvoleg TTou Ba elcaxBoulv - TTou dev gival Kal aTTod TIG
M0 aTTAEG - yivovTal EUKOAOTEPQ KATAVONTEG AV BAAEI KAVEIG OTO HUOAS
TOU TN Bewpia TwV EVEQPYWYV OUYKPOUTEWY. ZUYKPOUON TWV Jopiwv Twv
avTIOPWVTWY, KATW aTTd TTOAAEG TTPOUTTOBECEIG, UTTOPEl va 0dnyroel aTa
mpoiovTa. Kal TTapdyovTeg TTou KAvouv Tn oUyKpouaon auTth o miéavn
Kal 1Mo «Biain» Aoyikd emmTaxuvouv Tnv avtidpaon.

( 31 ) Mevikd yia Tn XNHIKA KIVNTIKA KAl Th
XNMIKA avTidpaon - TaxutnTa avridpaong
H xnueia petagl dAAwv KaAegital va dwaoel atrdvtnon oto Bacikd pwTnua,
TTOCO ypriyopa Kal atrd TToIoug TTApAyovTeG £TTNPEAeTal N TAXUTATA YIAG
avTidopaong. Tnv amavinon oto Bépa auTd divel 0 KAASOG TnNG XNueiag,
XNHIKN KivaTIKA. H XNUIKA KIVNTIKA HETOEU TWV GAAWV PEAETA TNV TTOpEia
NG avTidpaong, dnAadr Ta Bripara TTou akoAouBei n avTidpaon, woTe
Ta avTIOPWVTA va PeTABoUV OTa TTPOIOVTA. Ta Bripata autd ovoudlovTail
oroixelwdeIs avTidpdaeis 1 voidueoa oTadia Kal TO GUVOAS TOUG OTTOTEAET
TO Unxaviouo tn¢ avridpaong.
Na TTapatnpricoupe OTI hia XNUIKA €icwaon, OTTwG TT.X.

2H,(9)+0,(g) —> 2H,0(¢) AH=-572 kJ,

Mag TTANPOPOPEI yIa TNV avakaTavour) UANG kail evépyelag Tou AauBdvel
Xwpa. Z1o mapadelyua, 2 mol H,(g) avridpouv pe 1 mol O,(g) oxnuartifovrag
2 mol H,0(¢), evw rapdAAnAa eAeuBepwveTal Beppotnta 572 kd. H XnuIkA
eCiowon, Opwg, dev Pag TTapEXEl KavEva aTolxEio, oUTE yia TV TaxUTNTaA,
oUTE YIO TO UNXAVIOWO TNG avTidpaons. H xnuikn KivnTIKA avTAei Ta dedopéva
TToU XpeldgeTal Ox1 atrd TN Hop®n TNG £¢icwang, aAAG aTTd TTEIPAPATIKEG
METPAOEIG, OTTWG gival TT.X. 0 TTPOCGIOPIOUAG TNG TTOOOTNTAG TOU EKAUGEVOU
a€pIou TTPOIOVTOG O€ oUvVAPTNON UE TO XPOVO.

Ymdpyxouv avTidpAoEIg TTou yivovTal akapiaia Kol TTou SUOKOAA UTTopoUpE

Xnuikn Kwvntikn

H xnuikn Kwntikn peAeta

- Tnv taxutnta (i To puduod)
nou gediooeTal pia xnuikn
avtiépaon.

- Toug mapdlyovteg mou
gnnpeadouv TNV TaxUTNTA
HpLag avtidpaong.

- To unxavieuo tng
avtiépaaong.



86

Va TTOPAKOAOUBACGOUE TNV TTOPEIQ TOUG, OTTWG TT.X. N KAUGH TOU TTPOTTAViou:
C,Hy(9)+50,(g) ——> 3CO,(9)+4H,0(g)

"ANAEG, TTGAI, TTPAYUATOTTOIOUVTAI GE XIAIGOEG XPOVIA, OTTWG 01 YEWAOYIKES
METaBOAEG. EKTOG a1’ QUTEG, TIG AKPAIES TTEPITITWOEIG, UTTAPXOUV QVTIOPATEIG
TTOU yivovTal OXETIKG apyd, OnAadn, o€ XpOVOUG TTOU ETTITPETTOUV Th MEAETN
Toug. TéToIEG avTIOPAOCEIG gival yia TTapddelypa n didoTtraon Tou HI:

2HI(g) — H,(9)*1,(9)
1 N €0TEPOTTOINGN:
CH,COOH(¢)+CH,OH(¢) —— CH,COOCH,(¢)+H,0(¢)

QoT1600, va TTapatnerRooue, o011 TTOAAG atrd Ta BEuaTta TTou eEETALEI N
XNMIKA KIVATIKA YivovTal EUKOAOTEPA KATAVONTA av OTNPIXTOUUE OTN Bswpia
TWV OUYKPOUOEWYV. ZUPQWVa Pe TN Bewpia auTh, TTou TTpodTEIVE O Arrhe-
nius 1o 1889, yia va avTidpdcoouv dUO0 PopIa TTPETTEI VO OUYKPOUGTOUV
amoreAsouarikd. Na éyouv dnAadn, Tnv kKaraAAnAn raxurnra Kai To
owaoTo mMpooavaroAIiouo. ATTOTEAEGUA AUTAG TNG OUYKPOUCNG gival va
«OTIAC0UVY 01 APXIKOi OETNOI TwV popiwy (avTIOPWVTWV) Kal va dnuioupyntolv
véol (Twv TTPoidvTwV). H eAdXIOTN TIUA EVEPYEIAG, TTOU TTPETTEI VA €XOUV
Ta POPIA, WAOTE va avTIOPACOUV OTTOTEAETHUATIKA, OVOUALETal eVEpYEIa
gvepyormoinong.

Ortav 000 aépia avapixBouv o Eva doxeio, TOTE 0 apIBUAS TWV CUYKPOUTEWY
METOEU TWV Popiwyv gival TEPACTIOS. ATT AUTEG £xEl UTTOAOYIOTEN OTI udvo TO
1/108 cival dITOTEAEOUATIKEC OUYKPOUOEIS.

B.
IXHMA 3.1
MNa va yivel n avridpaon NO+Cl» NOCI+Cl 8a Tpétrel Ta avTISpWVTA H6pIa
va £XOUV TO CWOTO TTPOCAVATOAITHO Kal TNV KATAAANAN TaxuTnTa.
o: aTTOTEAECUATIKN B: PN ATTOTEAECUATIKA OUYKpPOUON.

Arrhenius

Zouné06¢ xnUIKOG.

H Scwpia tou oxetikd pue t™h
Slaotaon twv NAekTpoAutwy
Arav kapmog tn¢ Stéaktopt-
Kn¢ tou éLatptBrig, n oroia
oxedov anoppipdInke ano
TOUG EEETAOTEG TOU.
Apyotepa, n swpia avth
BpaBeutnke pe to NoumeA
Xnueiog to 1903. Zrijuepa
glval yvwotog kupiwg ano
tnv e§iowon mou PEPEL TO
Ovoud Tou KaL n omoia
OUOXETIJEL TNV TAXUTHTA
UlaG avtibpaong ue t
Jdepuokpaoia.

® ExeL urtoAoyiotei, ouppwva
HUE TV KtvnTiky dswpia Twv
aspiwy, OTL O AEPLa OYKOU
1L o€ STP ouvdnkeg yivovrat
nepinou 10°? cuykpouoeig
Hopiwv to SeutepiAernro.
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ZUpQwva e pia aAAn Bewpia, Tn Bswpia TnG peraBarikng Karaoraong,
yIQ va TTPpayPaTOTToINBE! Jia avTidpaacn Ba TTPETTEl va OXNUATIOTEN KATA TN
oUyKpouaon TwV avTidpwVvTwy éva evOlaueco TTpoidv. To TTpoidv auTod
ATTOPPOQPA TNV EVEPYEIQ EVEQYOTTOINONG KOI OVOUALETAI EVEPYOTTOINUEVO
OUuTTAOKO.

EVEPYOTTOINPEVO TUNTTAOKO

EVEPYEIQ
EVEPYOTTOINONG

E la va yiver pla xnuikn
avtiépaaon A - B xpeialetat
£va eEAd)LOTO OO0 EVEPYELAS,

aVTISPGWVTA TTOU ovoualetal EVEpyeLa
gvepyonoinong.

evEépyela

TTpoidvTa

TTopEia avtidpaong

2XHMA 3.2 lNa va rpayparotroindei pia avridpaon
0a TPETTEl TA AVTISPWVTA POPIa VO £XOUV pIa EAAXIOTN TIMN EVEPYEIAG
(evépyela evepyotroinong, E,).

TaxoTnra avrtidpaong - Op1opuodg
Ag TTapoupe yia TTapddeiyua Tnyv avridpaaon:

2HI(g) = H,(9)+1,(9)

H tayxutnta didotraong tou HI (A kaAuTepa o pubudg yeTaBoAnlg Tng
ouykévTpwang Tou HI) divetal ammd Tn oxéon:

_ -(ueTaBoAn ouykévipwong HI) — _A[HI]
B avTioToIxo xpoévo - At

HI

To apvnTiKd TTPOCNUO EI0AYETAI, WOTE N TaXUTNTA dIGGTTOCONG, dNAAdK O
PUBUOG peTaBOAAG TNG GuyKEVTPpWONG Tou HI, va Tréper BETIKES TIWEG.

HI]. <0  «ai el

TEA apx At > 0

A[HI=[HI]

Zmyv idia avridpacn n Tax0TNTA OXNUATIOPOU Tou H, Kai Tou |, (1] KaAdTepa
0 pUBUOG PETABOANG TNG GUYKEVTPWONG Twv H, Kai L) givai:
_ AMH]A[L)
Y% At T At

Xnuikn Kwvntikn
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ZUPQWVA WPE TN GTOIXEIOPETPIO TNG TTAPATTAVW XNHIKAG £€icwang, av ae
XPOVIKO diaaTnua At avmidpacouv X mol HI oxnuaritovtai x/2 mol H,
Kal X/2 mol |,. 'ET1ol1, e0KOAQ puTropoupe va dIaTIoTWooulE OTI:

uH|=2 UH2=2 UIz

AnAadn o puBudg peTaBoAARg TNG ouykEévTpwang Tou HI gival dITAdaiog
TOU aVTioTOIXOU TOu H, Kai L,

levik& opieTal TaxuTnTa v piag xNMIKAS avridpaong g Hopeng
aA+BB—> yI+3A:

C1A[A] . 1A[B] 1A[M]_ 1A[A]
a At B Aty At 8 At

‘Evo1, n taxutnTta 1ng avridpaong 2HI(g)—>H,(9)+1,(9) ivar:

~L1A[HI _AH,]A[L]
2 At At At

Na onueiwBei 611 n TaxuTnTa TNG AvTidpaaong dev eival aTabepn Kab’ 6An Tn
OIGpKEIG TNG. ZTNV apXn (eKTOG eAaxioTwy e€alpéoewv) n TaxUuTnTa €ival n
MEYIOTN. EAaTTWVETAI, OPWG, JE TNV TTAPODO TOU XPOVOU, KaBWG JEIWVETAI
N CUYKEVTPWOT) TWV AVTIOPWVTWY, WOTTOU OTo TEAOG va pndeviaTei. Eival
AoITrév auTovonTO OTI Ol JETPATEIG PETABOAWY CUYKEVTPWOEWV AVTIOPWVTWV
I TTPOIOVTWYV 0€ KATTOI0 XpOoVIKO didoTnua, At, agopouv Tov TTpocdIopIoud
NG Méang TaxurnTag Tng avtidpaang yia T0 XPOoVIKG auTd didoTnua.

ZTiygiaia TaxotnTa xnUIKNG avridpaong, Tou £xel TN YEVIKA HOP®NA
aA+BB—> yI+3A,
opiceTal wg:

__1d[A] _ 1d[B] _1d[r]_1d[A]
o dt B dt ydt & dt

o1T0U dC €ival pia aTTelpoeAdXIoTn ETABOAR TNG CUYKEVTPWANG C, KATd TV
atreipoeAaxIoTn PeTafoAr dt Tou xpdvou aTn XPOVIKN OTIyun t.

H kaumuAn avridpaong pag deixvel Twg JETARBAAAETAI N CUYKEVTPWON
€VOG aTTo Ta AvTIOPWVTA N TO TTPOIGVTA PE TO XPpOvo. Me BAan TNV KAUTTUAN
avTidpaong, TToU TTPOKUTITEI TTEIPAUATIKA, UTTOPOUHE VO UTTOAOYICOUME TN
oTIypiaia TaxUtnTa TG avrtidpaaong Katoia xpovikn oTiyur t,, akohoubwvrag
TN d1adikagia TTou TTEPIYPAPETAI OTO TTAPAKATW

oxnua:

Alaypapuatikn aneikovion t

mopeiag pLog UMoIETIKNG

avtidpaang tng poprig:
A(g) — B(g)

Kalt UTtoAoyLouoG TG

tayutntag autng.

t=0s 100mmol
t=20 s 56 mmol
46 mmol
t=40 s 30 mmol
70 mmol
V. =1L

Sox

1. PuSuog puetaBoAr¢ tng oUyKE-
vtpwong tou B tnv rtepiobo 0
- 20 s U,=A[B]/At=(46-0)/20-2,3
mmol L' s

2. Puduoc uetaBoAng tng ouyke-
vTpwong tou B tnv nepiodo 20
-40s UB=A[B]/At=( 70-46)/20=1,2
mmol L s*

3. Puduog uetaBoArg tng ouyke-
vtpwong tou B tnv rtepiobo 0
- 40 s U_=A[B]/At=(70-0)/40=1,75
mmol L™ s*
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B
Ac
Eg@atrtopévn
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2
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t, Xpévog

ZXHMA 3.3 Na va utroAoyiocoupe Tn OTIyMIdia TaXUTNTA TN XPOVIKN OTIYUA
t, PEpvoupe TV eQaTITOPEVN TNG Kup"ITU)\I’]Q TToU avTIoTOIXEl OTO oNpEio
t, ka1 utroAoyioupe Tn KAion Tng. H kAion Tng eubeiag auTtrg BpiokeTal av

mdpoupe dUo onpeia Tng A kai B kai utroAoyiocoupe 1o Ac kai At. H oTiypiaia

TaXUTNTA OXNMATICHOU TTPOIGVTOG U, TN XPOVIKA OTIYHA t, SiveTal atro Tn

oxéon: u,= Ac/At

Napadeiypa 3.1

H taxdtnta oxnuatiopol 1ng NH, N (9)+3H,(g) —> 2NH,(g) eivai
2,5 mol L™ h* a) Molog €ivar o pubpédg katavaAwaong Tou H, aTo idio
xpoviké diaatnua; B) Mola gival n TaxutnTa TNG AvTidpaaong;

AYZH

a) Atro Tnv avtidpacon eUKoAa uttoAoyifoupe OTi:

N,+3H,—»2NH,
3mol _ 2mol ,
T = 2,5-r710| n x= 3,75 mol

dpa o pubudg katavaiwon Tou H, eival 3,75 mol L™ h.
B) H Taxutnta Tng avtidpaong sivai:

_1A[H,]  1ANH,]
3 At 2 At

:%.Z,Smol L*h™ =125 molL h*

E@appoyn

O puBuo6g oxnuaTtiopol Tou HY, H,+J, — 2HJ eivai 0,04 mol L™ h*

a) Moiog gival o puBuog kKaravaAwaong Tou H, aTo id1o xpovikd diIaoTnua;
B) Mola gival n TaxuTnTa TNG AVTIdOPAONG;

(c. 0,02 mol L™ s 8. 0,02 mol L s)

Xnuikn Kwvntikn

Mewpauatikog npocbiopt-
OUOG TNG TaXUTNTAG TNG O~
vtiépaong:

2H,0,(t) > 2H,0(()+0,(g)
AUTO yivetal pue pétpnon tng
uadag touv eAcudepwuévou O,
O€ oUVaAPTNON UE To Xpovo. O
NPOoaSLopLoUGE aUToG yivetal
Eupeca pe pétpnon tne pajog
TOU aVTI6pWVTOS CUCTHUATOG,
n oroia UELWVETAL UE TNV TTA-
pob0 Tou xpovou, Abyw EkAu-
ong tou O,(g)

a.t=0s, m=1246,050g
8.t=60s, m=1243,090 g
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MNapadeiypa 3.2
H ouykévipwaon tou ailBuAeviou CH, = CH, otnv avridpaon:

2CH,=CH,(g) — C,H, petaBalAeTal cuvaptioel Tou xpovou atoug 900
K, 6T1wg d€ixvel 0 akdAouBog TTivakag:

XPOvog/s |0 | 10 | 20 | 40 | 60 | 100
[CgidhnmL4|031 | 0,65 | 0,51 | 0,34 | 0,28 | 0,19

a. Na Bpebei n péon TaxuTnTa TNG avTtidpaong yia Ta mpwTta 20 s.
B. Na BpeBei n Taxutnta 30 s HeTA TNV EVOPEN TWV UETPAOEWV.
AYZH

a. MNa ta mpwta 20 s eUKoAa utToAoyiCoUpE OTI:
1A[CH, =CH,]  1(0,51-0,91)mol L"*
2 At ) 20s

=0,01mol L

B. Zxedidfoupe TNV KAUTTUAN PeTABOANG TNG ouykevTpwoewg C,H, ou-
VOPTHOElI TOU XpOVoU

ATTé TNV KAUTTUAN TNG avTidpaong utroAoyifouue Tnv TaxUuTnTa TNG avTidpaong
30s PETA TNV €vapgn TwV YETPATEWY

101
D
0,8
= 06
[}
£
Iﬁ'
QN. 04
0,6 mol/L
02
O
< 83s =
Y | | | \Ll |
20 40 60 80 100
Xpovog /s
_ i A[CH2=CH2]_ 1_ -0,6 mol L _ R
u=- 5 Al =3 83 s =0,00361 molL"s
Epappoyn

H kivnTik yeAéTn TG avtidpaong 2A —» B + 3 0driynoe otov
TTOPAKATW TTIVAKA METPHOEWV:

Xxpévog/min | 0 | 2 | 4
c,/mol L | 6 | 4 | 3 |2,6

a. Na Bpebei n péon TaxutnTa TNG AVTiIdOPACNG OTA TTPWTA 2 min.
B. Na BpeBei n Taxutnta 5 min petd TNV £vapén Tng avtidopaong.

(. 2 mol L' min™)



91

( 3.2 | Mapayovreg Tou emnpeaiouv
TNV TaXUTNTA avTidpaong. KaraAuTeg

O1rwg Ndn avagépape, N TaxutnTa Yiag avridopaong €€apTaTal atmd Tov
apIBPO TwV ATTOTEAETUATIKWY CUYKPOUCEWV PETAEU TwV avTIOPWVTWY
popiwv. Eival rpo@avég OTi ol TTapdyovTeg TTou €TTnNPEAGlouv Tov apiBud
QUTWV TWV GUYKPOoUTEwvV, eTTNPealouv Kai Tnv TaxuTnTa TnG avTtidpaong.
O1 mapdyovTeg auToi gival o1 €€AG:

1. N OUYKEVTPWON TWV AVTIOPWVTWY

2. n mieon, pe TNV TPoUTTO0eoN OTI éva TOUAAXIOTOV ATT’ TA AvVTIOPWVTA
owpara gival agpio

. N ETIQAVEIQ ETTAPNG TWV OTEPEWV

. n Bepuokpaacia

. Ol OKTIVOPBOAieg

. Ol KOTOAUTEG.

(020N > OV)

ZUYKEVTPWON

AU&non TNG CUYKEVTPWONG CUVETTAYETAI algnan Tou apiBuol Twv
QTTOTEAECHATIKWY CUYKpoUuaewyv, dnAadr augénon tng TaxuTnTag tng
avTtidpaong. Eival mpogavég 611 n apxiki TaxutnTa TnG avtidpaong
TTPOOOEUTIKA EAQTTWVETAI, APOU, OO0 TTPOXWPEAEI N AVTIOPACN, EAATTWVETAI
N CUYKEVTPWON TWV QVTIOPWVTWY. ZTNV €TTOUEVN £voTNTA B dWOOUUE
TTOOOTIKA TNV €£APTNON TNG TAXUTNTAG TNG avTiOpACNG UE TN CUYKEVTPWON
TWV QVTIOPWVTWV.

Micon

H trieon enpeddel Tnv TaxUuTnTa TNG AVTIdPACNG, HOVO £’ OGOV PETAEU TWV
QVTIOPWVTWY UTTAPXOUV aépla. Mevikd algnaon Tng TTieong Je EAGTTWON Tou
Oykou Tou doxeiou, TTpokaAei augnan Tng TaxUTNTAG TNG avTidpaong, KaBwg
QUEAVETAI N CUYKEVTPWON TWV avTIOpWVTWV (id1og apiBudg mol agpiou
o€ PIKPOTEPO OYKO). EEGAAOU CUPQWVA PE TNV KOTAOTATIKN £§i0wan Twv
agpiwv (p = cRT) n Tiun TnG TTieong eKPPALeEl TO JETPO TNG CUYKEVTPWONG
TOU agpiou, OTav N Beppokpacia TTapauEvel oTaBePr).

Emipaveia eTTa@ng oTEPEWV

H au&¢non tng em@dveiag ema@ng evog oTePEOU TTPOKAAEI augnan TnG
TaxuTnTag, KABWg Y autd ToV TPOTTO HEYOAWVEI O apPIBUOS TWV EVEPYWV
OUYKpoUOEwV TwV avTidpwvTwy. '’ autd gpovTifoupe Ta OTEPEA TTOU
OUMMETEXOUV O€ avTIOPACTEIG va gival o€ AeTTTO diauepiopud, dnAadh o€
okovn. ‘ETol, g¢nyeital yiaTi éva @dpuako dpa o apyd dTav ival o HopQr)
TAPTTAETOG, AT O,TI AV gival o€ pop@r oKOvNG.

Oepupokpacia

H TaxutnTa piog avTidpacong yeVIKWG, auAvetal e TNV augnan Tng Bepuokpaaciag.
> & TMOAAEG TTepITTTWOEIG WAAIOTA, augénon Tng Bepuokpaaciag kata 10 °C
TTPOKAAEl diITTAagiaopd otnv TaxuTnTa TNG avTidpaong. Auté cupfBaivel
eTeIdn n avénon Tng Beppokpaaiag TpokaAei alénon NG Eong KIVNTIKAG
EVEPYEIOG TWV AVTIOPWVTWYV POPIWV JE TUVETTEIO VO AUEAVETAI O apIBudg
TWV OTTOTEAECUATIKWV OCUYKPOUOEWV.

Xnuikn Kwvntikn

Zta xelpoupyeia
Xpnotuomotouvroa
XounAég dspuokpaoisg,
wote va eAattwdouv ot
TaYUTNTES ueTaBoALouOU
TOoU a.oF<evoUg.

OL nveUUOVES
oUYKpoTOoUVTaL

arno ti¢ aAAenaAAnAsg
SlakAabwoelg Twv
Bpoyxwv, wote va avéndei
n EMLPAVELA ETTAPIG.

OL TUPKAYLEG OE
aAgupouvAoug givatl amnod
TI¢ MAEOV EMIKIVOUVES,
Kadwe Ta dAeupa ivat
O€ 0P QI OKOVNG Kol
avapAéyovral pe moAU
HeyaAeg TayuTnTES.
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ZXHMA 3.4 H taxutnTa pioag avridpaong HETORBAAAETOI EKOETIKA UE TN
Beppokpacia. AlEnon Tng Bepuokpaciag katd 10 °C TrpokaAei avgnon Tng
TaxUTNTAG, avaAoya pe TRV avTidpaon, amd 1,5 éwg 4 popég.

Av TTapaOoTHOOUNE YPOQPIKA TNV KATAVOUH TWV Jopiwv agpiwv o€ axéon
ME TNV KIVNTIKA TOUG evépyela, Ba odnynBoupe 0TV TTAPAKATW YPAPIKK
mapdotaon (katavour) Maxwell-Boltzmann).To euBaddv TG ypauUooKIAoPEVNG
TTEPIOXNG AVTITTPOOWTTEUEI TOV APIBUS TWV POpiwV TTOU €XOUV eVEPYEIQ
MeEYaAUTEPN TNG evépyelag evepyoTtroinong. Ooo n Beppokpacia au&dveral,
TG00 N KAPTTUAN KATOVOUAG PETATOTTICETAI TTPOG TO BECIA. ZUVETTWG TO EUBaddv
NG YPAUMPOOKIGOUEVNG ETTIQAVEIOG, BNAASH 0 apIBPAG TwV Popiwy TTou
odnyouvTal o€ avtidpaaon, auEdveral.

XapnAn
Beppokpacia

3 Yynin

'Eci_ BOepuokpacia

=

E E IXHMA 3.5 Evepyelakn KaTavo-

s a MR popiwv o€ 300 SI0QOPETIKEG

_§' Bepuokpacies. To ypaupookia-

] OMéVO eNBADOV AVTITTIPOCWITEUEI
TOV apION6 TWV HOpPiwWV TTOU €XOUuV
evépyela HEYAAUTEPN TNG EVEPYEING
gvepyotroinong.

KivnTikn evépysia ——
AkTIVOBOAigg

Opiopéveg XNUIKEG avTIOPAOEIG £TTNPEACOVTAI TTO TNV ETTIOPACT AKTIVOBOAIWV.
O1 akTIVOBOAIEG OTIC TTEPITITWOEIG AUTEG TTPOKAAOUV HOPIAKESG UETAPBOAEG
OTO QVTIOPWVTA, YE OTTOTEAEOUA VA AAAGCEl 0 unxavioudg TG avTidopdong,
otréTe augdvetal n TaxuTnTa TG AVTIdOPAONG.

Maxwell (1831-1871)
BpETAVOG PUOLKOG.
Kadnyntng oto King’s
college tou Novéivou.
Ocwpeitat Loaélog Tou
Neutwva kat tou Aivotduy,
Exovtag tnv ueyaAitepn
ouuBoAn to 19° auwva otnv
avantuén tne PUOLKNG.

Boltzmann (1844-1906)
AUOTPLAKOG PUOLKOG.
Kadnyntr¢ o moAAda
navenotiula tn¢ Avotpiag
ko Fepuaviag. Mépa ano
™ MEAETN TNG KLVNTIKAG
Jdewpioag twv agpiwv édeoe
ta FEUEAL TNG OTATLOTIKNG
UNXQAVIKHG, EPUNVEUOVTOC
t0 2° Yepuoduvauiko vouo.
Exovtac Yuyoldoyika
npoBAnuara é9coe tépua
otn {wn Tou. 3T0 UVHUd TOU
ExeL xapaytei o YeueAiwdng
VOUOG THG OTATIOTIKNG
unxavikng.

Ot Maxwell kat Boltzmann
ouvédaBav, epyaldusvol
aveédpTnTa o Evag ano tov
@AA0 TO VOUO OTATIOTIKNG
KOTOLVOUK G EVEPYELWV TWV
Hopiwv aspiou.

Etot, unopeoav va ocuoye-
TLOTOUV Ol UOIKPOOKOTILKES
UE TLG ULKPOOKOTTLKES
1610tNTECG TNG UANG.
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KataAuTeg

H tax0tnTa TTOAAWY XNUIKWV avTIOPACEWY QUEAVETAI PE TNV TTPOCBNKN
MIKPWYV TTOOOTATWY OPIOUEVWY OUTIWY, 01 OTTOIEG TEAIKA eV aAAolwvovTal
Kal ovopdadlovTal KataAuTeg. AuTo BEBala dev atrokAgiel 0TI 0 KATaAUTNG
Tabaivel KATTola XNUIKA HETABOAN o€ éva oTAddIo TnG avTidpaong. Ouwg,
o€ KaTolo adAAo Bripa Tng avTidpaong o KaTaAlTng avaktaTal. O kataAlTng
OnAadr eTeuPaivel GTO PNXAVIGHO TNG AVTIOPAONG, XWPIG Va KATAVAAWVETAI,
TTPOCPEPOVTAG EVAV EUKOAOTEPO BPOUO yIa ThV avTidpaon.

» KaraAutn¢ ovoudderal uia ouaia, n orroia Ue tnv mapoucia tng o€ UIKPd
mood, auéavel Tnv TaxuTnTa piag avridpaong, Evw aTo TEAoS NS avridpaong
Tapauével ouaiaoTIKad auetdBAnTn téco otn uala 600 Kai oTn XNUIKH TS
ouaraon.

XapaktnploTiké TTapddelyua KataAuduevng avridpaong gival n didoTra-

on Tou XAwpIkoU kaAiou pe kataAuTn diogeidio Tou payyaviou (MnO.,):

MnO,
2KCIO, — 2KCI+30,

» Orav o karaAuTn¢ kai 1o KaraAuduevo auotnua, dnAadn Ta avridpwvra
owuara, Bpiokovral atnv idia edon, n kardAuon ovoualeral oUOyEVAS.

MM.x. o&eidwan Tou povoéeldiou Tou dvBpaka e d1ogeidlo Tou avBpaka

pe karahutn H,0(g).

H,0(0)
CO(9)+1/20,(g9) —> CO,(9)

* H karadAuon ovoualerai eTepoyevnc orav o€ dAAn edon Bpiokovrail Ta
avTIdpPWVTa CWUATA KAl 0 AAAN o KaraAuTng.

Mapdderypa givar n oUvBean g appwviag (NH,) rapouaia oi1dnpou

(Fe)

N,(g)+3H,(g) —> 2NH, (g)

Ymdpxel mepimTwaon éva amo ra mpoidvra uiag avridpaong va dpa wg
KaraAurng autAg TG avTidpaong. H epimTwon autr ovopdleTal auTokardAuor).
XapaKTneIaTIKO TTapadelyua auTokaTaAuong ival n o&eidwaon Tou o{aAIkoU
0§€og (COOH), pe utreppayyaviké kaAio KMnO, Trapouacia Beiikou 0gog.

2KMnO,+5(COOH),+3H,50, —» K,SO,+2MnS0,+10C0,+8H,0

TNV TTapaTTavw avTidpaon, 0 aTTOXPWUOTIONAOG Tou dIGAUNATOG YivETal TNV
apxn TTOAU apyd (To MnO, eival poddxpwuo). MOAIg Suwg oxnuaTioTei To Mn,
TTOU 8Ppa WG KATAAUTNG, O OTTOXPWHATIOUOG ETTITAXUVETAI. AUTO UTTOPOUUE
va 1o doUpE Kal OIoYPANMPOTIKG, TTApAKOAOUBWVTAG TN CUYKEVTPWAON TOU
MnO, og ouvaptnon pe 1o Xpovo. Maparnpoupue, dnAadn, 0TI TNV apxn N
ouykévTpwan Tou MnO,” ival oxedov a1abepry. MOAIG Guwg oxnUaTIOTE pia
Toa6TNTA MNn?*, TO PAIVOPEVO ETITAXUVETAI KOI EKONAWVETAI IE TNV ATTOTOUN
TITWOoN TG oUYKEVTPWAONGTou MnO, .MNa ouykpiTikoug Adyoug TrapaBéToupe
NV idia KapTUuAn TTapouaia Mn?, 6tav dnAadr] £Xoupe TTPOGBETEI KATOAUTN
€¢ apxne. EOw, n emtdxuvon Tng avTidpaang yivetal atré TNV TpwWTn OTIyUN,
OTTwg deixvel N amoToun YETABOAN TNG OUYKEVTPWAONG Tou MnO,,".

Xnuikn Kwvntikn

® Oswpntika, Soa nepipeve
KOVEIG OTL Ol KATAAUTEG
aoKoUv ert’ anteipov tn dpaon
TOUG apoU Sev
KatavaAwvovral Kot

0 poAog Toug givat anAwg
ekeivog Tou pueoalovra. Stnv
npaén ouws ocuuBaivouv
MOPATAEUPES AVTIOPATELS
nou Baduaia tov
adpavorolouv.

H éwaoraon tou KCIO, kata-
Abetaw ue MnO, (to pavpo
oTEPED TToU Slakpivetal oTo
Sokiuaotiko cwAnva givat to
Mno,).

e Daon: tunua tng UANG ouo-
YEVEG mou SLaywpileton ano
Ta AAAQ CUCTATIKO TOU OUOTH-
HaTOG UE oapn opla.

o Ae ypeLdleTaL va arouvnuo-
VEUOETE TNV avtibpaon auto-
KataAuvaong, tn Aoyikn autig
t™¢ avtibpaons Ja puadete ap-
yotepa.
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c(MnO

KatdAuon

t—s
ZXHMA 3.6 H kau1rUAn Tng avTidpaong oTnv KatdAuon
Kal OTNV auToKAaTAAuon, Je Bdon Tnv avridpaon ogeidwong
TOU 0§aAIKOU 0&€0G ME UTTEPUAYYAVIKO KAAIO.

AAANO TTapddelyua auToKATAAUCNG €ival n ofeidwaon evog aidepéviou
QAVTIKEIMEVOU, N OTTOIA ETTITAXUVETAI ATTO TO idI10 TO TTPOIGV TNG, dnAadn,
N okoupld (Fe,0,.xH,0) kai Trou TeAIKG 0dnyei oTNV TTARPN PETATPOTTN
Tou JeTAAAOU o€ o&cidio (D1aBpwan), av de AnpBoUV Ta KATAAANAQ PETPO
TTPOCTACIAG.

TéNog, N Opdon TwV KATAAUTWY UTTOPEI VO avaoTaAEi aTTd Thv TTapouasia
OPICPEVWV OUCIWY, Ol OTTOIEG €ival YWWOTEG WG ONANTAPIA KATAAUTWYV.
Tétoia dpaon deixvouv 10 HCN, 10 H,S Kai opiopéva Bapéa pétaiia,
OTTwG €ival o Pb kai o Hg.

‘Evqupa 1 BloKaTaAUTEG

Ta €vCupa cival oucieg TTOAUTTAOKNG BOPNAG TTOU OPOUV KATAAUTIKA O€
Broxnuikég avTidpaaelg (0Toug (WVTEG opyaviopoug). M.x. n TTTuaAivn ival
€vCUMO TTOU UTTAPXEI OTO OAAIO Kal ETTITAXUVEI TN METATPOTTA TOU QUUAOU
o€ adkyxapo. MNMoAAd éviupa Bpiokouv CAPEPA EQAPUOYH OTN BIOUNXAVIKN
TTapaywyn d1a@épwyv TTPOIGVTWY, OTTWG TT.X. AVTIRIOTIKWY. XAPAKTNPICTIKO
TTAPAdEIYUA EVCUUATIKAG OPAONG ME EYAAO TTPAKTIKO EVOIOQEPOV ATTOTEAEI
n aAKOOAIKR CUpwon:

CH,,0, 2N, 5¢ H.OH+2CO,

Ta 181aiTEPA XOPAKTNPIOTIKA TTOU £XOUV TA £€VCUUA O€ OXEON WE TOUG AAAOUG
KaTaAUTEG gival:

- MoAUTTAOKN dopr. Ta TTEPICOOTEPA Eival TTPWTEIVIKAG QUONG, UE OXETIKEG
MOPIOKEG WAgeg, M. TTou KupaivovTal ouvrBwg aTé 10° éwg 10°.

- TTOAU €€eidikeupévn dpdorn. Opiouéva Eviupa £€Xouv aTTOAUTH eEEIDIKEUTN
(oxéon KA&Idi-KAEIDOPIA).

- n dpaaon Toug eTnPeddeTal ATTd TN BEPUOKPATia Kal TNV TIWA Tou pH.
Ta TPWTEIVIKAG @UONG £vCuua adpavoTroloUvTal 0 BEPPOKPATIES TTAVW
atré 50 °C.

- Ta évCupa cival TTOAU TTI0 ATTOTEAECTUATIKG aTTO TOUG PN BloxnuIKoUug
KAToAUTEG.

Ot KATaAUTEG QAUTOKILVATOU 1
KOTAUTIKOI UETATPOTEIG ETTL-
TayUvouv tnv Kauon tou CO
Kol dkavotwv uépoyovavipa-
Kwv ue tn Bondeia m.x. Pt
(Aeukoxpuoov) i Pd (maAAa-
Siou) kau tnv avaywyn oéelbi-
wV ToU a{wTtou T.X. e Rh
(poébto). Ot kataAUteg autoi
dnAntnpladovral pue uoAvBéo.

® 3TI¢ aupidpoues avtibpa-
OELG, yLa TI¢ omoieg Ja ptAn-
OOUUE QVOAUTIKA OTO
EMOUEVO KEQPUAaLO,

0 kataAutng avéavel tnv
taxutnta tng avtibpaong Kat
Po¢ Ti¢ U0 KaTeUIUVOELS.
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Epunveia Tng dpdong Tou KATaAUTn
O kataAUTNG au&dvel TNV TaxUTNTA PIAG avTidpaong, Kabwg dnuIoupyei yia
vEQ TTOPEIA yIA TNV TTPAYUATOTTOINCN TNG AvTidPACNG, TTOU £XEI MIKPOTEPN
EVEPYEIQ EVEPYOTTOINONG, OTTWG QaiveTal oTo oxMua 3.7. Kat autd Tov TpoTTo
aTnv idia Beppokpaaia TeEPICOOTEPA NOPIA UTTOPOUV va EETTEPATOUV TO
@pdyua NG evépyeliag evepyoTtroinang. ‘ETol, 0 apiBudS Twv aTTOTEAEGUATIKWV
OUYKPOUOEWV YiveTal JEYAAUTEPOG KAl CUVETTWG N TaxUTnTa augdveral.
Na TTapaTnprioouue OTI, av dia avTidpaon yivel TTapouadia ouaiag TTou
dnuIoupyEi vEéa TTopEia HEYAAUTEPNG EVEPYEING EVEPYOTTOINONG OTTO AUTH
10U Oivel N avTidpaan Xwpig KATaAuTn, TOTE TO cUCTNUA dEV AKOAOUBET auTh
TNV Topeia, aAAd TN «GUVTOUATEPN», XWPIG TOV KATAAUTN. Me Tn Aoyikn
auTr], eV UTTAPXOUV apVvNTIKOI KATOAUTEG.

Xwpig

/ Katahutn

Mée kataAutn

_J

Avtidpwvta

Eape
KataAutn

Evépysia ——

ZXHMA 3.7 O kataAuTng Bpiokel éva
I0 €UKOAO HOVOTIATI YIO TNV avTidpaon, Me
HIKpOTEPN evépyela evepyoTroinong E .

Mpoidvta

MNopsia avtidpaong ——

Ymrapyouv did@opeg Bewpieg TTou epunvelouv Tn Opdcn TwV KATAAUTWY,
OTTwG :

1. n Bewpia Twv evOIAPECTWV TTPOIGVTWYV Kal

2. n Bewpia TG TTPOoCoPOPNONG.

KaBeuid a1r’ autég epunveUEl IKAVOTTOINTIKA OPITHEVES TTEPITITWOEIG
KatdAuong.

2UPQWVa PE TN Bswpia Twv evOIdueowy TPOIGVTWY, N avTidpacon:
A+B — AB (apyn avTtidpaon) akoAouBei Eva pnxaviouo duo Bnudtwy
(oTOadiwV):

A+K —» AK (ypriyopn avTidpaaon) kai

AK+B —» AB+K (ypriyopn avtidpaaon)

otrou, K givar o kataAuTng. Mapatnpoupe dnAadr OTI 0 KATAAUTNG KATAVAAWVETAI
OTO TTPWTO CGTABIO YIA VO OXNUATIOEl £va eVOIGUETO TTPOIOV

Kal avayevvaTal 0To EUTEPO. ZUVETTWG, HOVO IO PIKPH TTOOOTNTA KATAAUTN
gival atrapaitntn yia tn dpdon auTh.

H @swpia tng mpoopdenong Umopei va epunveloel PE IKAVOTTOINTIKO
TPOTIO TNV £TEPOYEVH KATAAUCT). ZUP@QWVa E TN Bewpia auTr Ta avTIdpWVTa
popIa (aépia  uypd) TTPOCPOPWVTAI OTNV ETTIPAVEIR TOU OTEPEOU KOTAAUTN, O
0TT0i0G €ival o€ AeTITOKOKKN 1) aTToyywon Jop@r). Katw atroé TIG OUVBrKES auTég
o1 Oea oI TwV Popiwv e€acBevouy ) akOua dlacTrwvTal, OTTeTE UTToRoNBEiTal
n avtidopaaon (BAETTe oxrpa 3.8). Na mapatnpriocoupe OTi n KaTaAuTik dpdon

Xnuikn Kwvntikn

® H Stabikaoia emtAoyng

Twv BEéATIOTWV KaTaAUTWV yLa
Lo GUYKEKPLUEVN avTibpaon
Sev Exel onuelwoel aétoAoyn
npooébo, ueta amo toca
xXpovia.

Ot epevvntég e§éakodovdouv
va dokiuadouv Stapopoug
ouvéUaoUOoUG UETAAAWV Kot
oéeLdiwV TOUG UE EUMELPLKO
TPOTTO. AUETPNTA MELPAUAT
O€ SLAPOPETIKEG OUVINKEG
Kade popa mpEneL va
EKTEAECTOUV UE GYOAQOTIKN
akpiBela. H aveupeon tou
apLOTOU KaTaAUTN Eival pla
Sladikacia ywpic téAog,
apOoU mavVTa UNGPYOUV
nepdwpla BeAtiwong yia tnv
avénon tng mapaywyns. Auto
elvat dlaitepa onuavtiko
otn Biounyavia, omou to
TPOIOV mapayetal Kata

X ALabeg TOVOUG ETNCIWG.
Eivai euvonrto ot n akptBrg
ouotaon kadwg Kat o

TPOTTOG MAPOACKEUNG KATE
Blounyavikou kataAuTn
QTOTEAOUV EQpTAGPPAYLOTA
UUCTIKG, YVWOTd G€ EAd)LOTA
npoowmna. Avtideta ot
EpyacTtnplakés cUVIEOELS,
omou b¢ StakuBevovtat
OLKOVOULKO CUUPEPOVTQ, OL
EPEVVNTEG AMOKAAUTTITOUV
guxapiotws tnv

mapauLkpn AemtouépeLa.

(A.l. BapBoyAn: “n kpuen
yonteia tng xnueiog”)

© O noAupepLouog tov arduleviouv
TIPOYUATOTIOLETAL UTTO CXETIKA
XaunAég ouvdnkeg deppokpaoios
KoL tieong, mapovaoia Twv
kataAvtwv Ziegler kat Natta
(Ticl +AI(C,H,) ).

Anougia Twv KataAutwy au-
TWV amaITouvVTaL CUVINKES
200 °C kat 100 atm. Katw amo
TI¢ ouvdnkeg autég Tto Bloun-
XOLVIKO KOOTOG apaywyri§ Tou
noAvuepoug aveBaivel moAu.
Mo v avakaAvyn toug avth
ot Ziegler kot Natta tiundnkav
Ue T0 BpaBeio Nobel Xnueiag
t0 1963.
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O¢ev ekTeiveTal o€ OAa T anueia Tou KATAAUTN, aAAG a€ Eva OXETIKA TTOAU
MIKPO apiBud anueiwy, TTou ovoudlovTal evepyd KEVTPA TOU KATAAUTN.

H, CH, =CH,
Y-
a CH,-CH,
EVEPYA KEVTPA
KaTaAUTn
B. 6.

ZXHMA 3.8 Epunveia Tng KataAuTiKfAg 8pdang Tou Ni oTnv avridpaon
C,H,(9)+H,(9)—=C,H(9) ne Bdon T Bwpia Tng TPOOPSPNONG:
a. To a€PIa aVTIOPWVTA TTPOCPOPWVTAI OTNV ETTIPAVEIA TOU KATAAUTN
B. omdve ol deopoi TWV Hopiwv TWV avTISpWVTWY T.X. H - H
Y. oxnpartifovrail ol ecpoi Twv Tpoioviwy m.X. C - H

O. Ta aépia TTPOIGVTA ATTOMAKPUVOVTAI ATT6 TNV EMIQAVEIO TOU KATOAUTN.

E@appoyég kKaTtaAuTtwy

1. XnuikA Biounxavia. O1 Tepiocdrepeg Blounyavikég diepyaaieg atnpifovial
o€ KATaAUTIKEG avTIdpaoelg. MNa TTapddelyua n ouvBeon TnNG appwviag atmo
AalwTo Kal udpoyovo yiveTal KATAAUTIKG e Fe:

N,(9)+3H,(g) ==— 2NH,(g)

2. Bioxnueia. Mépa pe 1n y€pa dIATTIOTWVETAI N JEYAAN onuagia Twv

BiokaTaAutwy A evUPWYV OTIG diEpyaaieg TTou Aaudvouv xwpa oTta {wa

Kal Ta QUTA (BAETTE «yVWPICEIG OTI...» OTO TEAOG TOU KEQOAQiou).
Noépog TaxuTnTag

3.3
( - Mnxaviopog avrtidpaong

O1 avmidpdoeig uropouv va utrodiaipeBouv o€ dUO KATNYOPIES TIG ATTAES 1
OTOIXEIWSEIC, TTOU TIPAYUATOTTOIOUVTAI O éva OTABIO KA TIG TTOAUTTAOKEG,
TTOU TTPAYHATOTTOIOUVTAI O€ TTEPIOCOTEPA ATTO éva OTAdIA.

21n deUTepn TTEPITTTWON, TO BPadUTEPO 0TASIO KOBOPIlel TNV TaXUTNTA TNG
avTidpaong.

MNa pia avtidpaon TnG YeVIKAG Hopeng aA + BB —— vyl + DA

BpiokeTal meipaparika:

oétou,

k: eival n oraBepd rayurnrag, n omoia ¢apTdTal atrd Tn BepPoKpaaia
Kal TN @UoN TwV avTIOPWVTWY Kal gival apiOunTiké ion pye Tnv Taxutnta
TNG AvTidPAONG, OTAV Ol CUYKEVTPWOEIG KOBEVOS aTTd Ta AvTIOPWVTA Eival
1 mol L™,

[A], [B]: o1 cuykevTpwaoelg Twv A kal B e mol L™,

X, Y: apIiBuoi TTou TTPOKUTITOUV TTEIPAUATIKA.

0.

Je pla antAn avtidpaon tng
Hop@ng: A +B—> AB

a. H ouyvotnta twv
OUYKPOUOEwWV TwV A Kall B
givat avaAoyog tng C,.

8. AutAaciadovrag T C, (2
UTAE popla) n ouxvotnta Twv
OUYKpOUOswvV SimAaotadetal.
y. AutAaoialovrag tn C,

O€ OX£an UE aUTH TOU
bdoyeiou (a) n cuyvétnta Twv
OUYKpOUOewvV StmAaotadetal.
6. AutAaoidadovrag tn C, kot C,
n ouxvotnta Twv
OUYKPOUOEWV
tetpanAaotaletal.
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H avTidpaon xapaktnpiletal y Tdéns wg mpog A kai w 1aéng wg mpog B,
EVW N 0AIKA Tdén TNG avTidpaong ival x + . Z& TTEPITITWON TTOU 01 EKBETES
X, W TQUTICOVTOI JE TOUG OUVTEAEDTEG TNG XNMIKAG £€icwang a kai B, dnAadn
X = 0 Kal @ = B, TOTE N avTidOPACN TTPAYHUATOTIOIEITAI JE TOV OTTAG UNXavIoUO
TTOU TTEPIYPAQEI N XNUIKA €€icwan. Z& avTiBeTn TTEPITITWON, av dnAadn
XZa 1 Y£B, 101€ N avtidpaaon dev gival atrAr) dnAadr) TTPayUATOTTOIEITAl O€
TEPICTOTEPA OTADIA.

Na TTaparnpriooue etmiong OTi:

1. Ta oTePEd cwPaTa TTAPAAEiTTOVTAl ATTO TNV £€KQPACH TOU VOUOU TNG
TaxutnTag. Auté cupBaivel yiaTi Ta aTEPEA AVTIOPOUV POVO ETTIYAVEIAKA
KAl ETTOMEVWG N TaxUTNTa £€apTdTal atr’ 10 €URAdSOV TNG EMQAVEIAG TOUG
Kal Ox1 atrdé TN oUVOAIKN pada Toug. MN.x. oTnv kauan Tou dvBpaka
C(s)+0,(g) —>CO,(g) o vopog Tng TaxuTtnTag ivar u = k[O,].

2. O1 yovadeg aTtaBepdg TaxuTNTOG TTOIKIANOUV avaAoya Pe TNV TAEN TNG
avTidpaong, T.X. o€ pia avtidpaan 1™ 1adEng ol povadeg Tou k ivar s™.
3. O1 ekBéTeg, X, W TTaipvouv ouvnBwg TIPEG: 0, 1, 2, 3, Xwpig dpwg va
OTTOKAEIOVTaI OI KAQCATIKOI 1] KOl apVvnTIKOI apiBuoi, Kal IoxUouv uévo yia Tig
TTEIPAMATIKEG GUVONKEG, KATW aTTO TIG OTTOIEG £YIVE O TIPOCBIOPITUOG TOUG.
H peAETN TNG XNMIKAG KIVNTIKAG MIag avTidpaong TrepIAauBavel TNV €€AG
diadikaoia:

Bpiokoupe TTEIpAPaATIKG TO VOUO TNG TaXUTNTAG Kal atrd Tn opPnA Tou
OuuTTEPAiVOUUE av N avTidpaaon €ival atrAf f TTOAUTTAOKN. ZTn deUTEPN
TTEPITTTWATN, av ONAadn n avTidpaan £Xel TTOAUTTAOKO UNXAVIGHUO, TTPOTEIVOUUE
EVOIAUETEG OTOIXEIWDEIG AVTIOPATEIG, ONAQdK TTPOTEIVOUUE

MNXaVIOUO avTIOPACEWY TTOU Va gival UPBATOS PE TO VOO TNG TaxUTNTAG
TTOU TTEIPAUATIKG TTPOCdIOpIcaE. AV TTPETTEI VA EEXVAUE OTI N OTOIXEIWONG
avTidpaan TTou €XEl TN MIKPOTEPN TAXUTNTA, TTOU £XEl ONAADNA TN HEYAAUTEPN
d1dpkela, kabopilel To vOUO TG TaxUTNTOG.

‘EoTw yia Tapddeiypya n avridopaon A + 2B —» [ + 2A yia Tnv oTroia
TTPOCBIOPICTNKE TTEIPAPATIKA OTI N avTidpaaon gival TTpWTNG TAENS WG TTPOG
A Kal TTpwTNG Ta¢EWs wg TTPog B, dnAadn o vouog NG TaxutnTag ivai:
u=kI[A][B]

H avTtidpaon dnAadn dev akoAouBei ToV atTAG PNXaviouo, TTou TTEPIyPAPEl
N XxNMIKA NG e€icwaon. O TTPOTEIVOUEVOS INXAVIOUOG OTNV TTEPITITWAN AUTH
MTTOpPEI va gival o ak6AouBog:

A+B —»AB (apyn avTtidpaaon)

B+AB —» [ + 2A (ypriyopn avtidpaaon)

H treipapaTtika mpoadiopifdpevn TaxUTNTA, YIa TN CUVOAIKA avTidpaon
kaBopiceTal atrd 1o Bpadu oTddio. AnAadn, u = k [A] [B] .

Mapadeiypa 3.3

AivovTtal o1 avTIOPACEIG:

a. N,O,(g) — 2NO,(g) pe u=k[N,O,]

B. 2NO(g) + 2H,(g) —> N,(g) + 2H,0(g) pe u= k[NOJ[H,]

Mola gival n Té&n kKGBe avTidpaong Kal va TTPOTEIVETE UNXAVIOUS O€ KABE
TEPITTTWON.

AYZH

a. H avtidpaon givar 1™ 16&ewg Kai gival atmin

B. H avTtidpaon civar 3™ 1a¢ewg, dev eival atrAr kai Ta moavd evdidueca
oTadid TnG gival:

2NO(g) + H,(g) —> N,(g) + H,0,(9) apyn

H,0,(9)+H,(g9) —> 2H,0(g) yprivopn

Xnuikn Kwvntikn

Av uia avtibpaon akoAouvdcei
TO MAPATIAVW CXHUO EVEPYWV
OUYKPOUGEWV, TL CUUNIEPAOHUO
Bydlete w¢ npog tnv Taén tNg
avtiépaong;
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Epappoyn

A6 Trelpduarta diaTmoTwonke 6Tl N TaxUTNTA TNG avTidpaong:

A+3B —> [ akohouBsi Tov vopo: u = k [A] [BJ?

Me Baon Ta dedouéva auTd TI CUPTTEPACHA TTPOKUTTTE; Na OWOETE £va
moavo unxavioud yia Tnv avtidpaaon.

( 3.4 ) ‘Eva treipapa XNUIKAG KIVNTIKAG HEAETNG

KAgivovTag 1o Ke@AAaio, Ba TTpETTel yia GAAN pia @opd va TOVIGOUWE T onuagia
TTOU €X€I TO TTEipapa aTn WEAETN TNG XNMIKAG KIVNTIKAG. 'ETO1, avTi emAdyou,
TTapaBETOUNE €va TTEIpAPa XNUIKAG KIVNTIKAG MEAETNG, TTPOCTTABWYVTAG va
aglotoifooupe TTOAAG aTTd Ta GTOIXEIO TTOU AVOTITUEAUE OTO TTAPOV KEPAAQIO.
To Treipapa Tou Ba peAeTAcOUNE OTNPICETOI TNV AVTIOpacon SIAPOPWYV
METANAWV TT.X. Zn, Mg, Fe ka1 Mn pe apaié H,SO,. Or avridpaceig Tou
AapBdavouv xwpa TTePIYPAQOVTal PE TIG TTAPAKATW XNUIKEG EEICWOEIG:

Zn(s)+H,SO,(aq) — ZnSO,(aq)+H,(9)
Fe(s)+H,SO, (aq) — FeSO,(aq)+ H,(g)
Mn(s)+H,SO,(aq) — MnSO,(aq)+ H,(g)
Mg(s)+H,SO,(aq) —>MgS0,(aq)+ H,(9)

H kivnTIKA HEAETN TwV TTapaTTAvw avTIOPACEwWV PUTTOPE va BacioTei oTn
uETpnon Tou Gykou Tou H, TTou eAeuBepliveTal o€ TAKTA XPOVIKA dlaaTAuaTa,
KAvVoVTaG XpAOoN TNG TTapakaTw dIaTagng:

METOAAO
oeg okévn 0,5¢g

ouplyya agpiwv 100 mL

apaid
OlGAUpa
BelKkoU o&éog
0,5M

ZXHMA 3.9 MeipapaTtiki SidTagn yia TRV KIVNTIKA
MeAETN Tng avTidpaong M+H,SO, —> MSO4+H2$
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Ta atroteAéopaTa TWV PETPACEWY divovTal o€ pop@r dlaypauudtwy V - t
(kapTTUAEG avTidpaong). Na aonueiwBei, 0TI o€ KABE KOUKKI®O avTIOTOIXE]
Mia TTeipapatikn pETpnon. Me Bdaon TIG KAPTTUAEG KAl JE TOV TPOTTO TTOU
utrodei¢ape otnv evotnta 1.1 (oxAua 3.3) pmmopoupue va TTPoodIopicoupE
TNV TaXUTNTA TWV avTIOPACEWY 0t dIapOpoug Xpovoug, AV/AL -t.

'
O

V(H,) ml —>

.20 40 60 100 120 140 160 180
t/ s —>

2XHMA 3.10 KaptruAeg avtidpaong (V-t).

- M ERE

20 40 60 80 100 120 140 160 180
t/s —>»

2XHMA 3.11 TaxuTnTa avTidpaong oe cuvdpTnon PE TO
Xpovo (AV/At-t).

Xnuikn Kwntkn
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Na TTrapatnpriooupe OTI TN WEYIOTN TaxuTNTa TNV TTePiodo t.-30 s £xel TO
Mn, akoAouB¢ei To Mg kal TeAcuTaiog £pxeTal o Fe, o oTroiog TTapouaiadel
agloonueiwTtn ataBepotnTa (BAETTe axAuata 3.10 kai 3.11). To TTapatavw
Teipapa odnyei oTo cupTTépaapua o1 n TaxUuTNTa TNG avTidpaong e€apTdTal o€
peydAo Babuod atrd Tn euon Tou JETAAAOU. Oa UTTOPOUCANE VO GUVEXIOCOUNE
TO TTEIPAPA HEAETWVTAG AUTA TN YOPA TNV TTOPAPETPO KETTIPAVEIT ETTAPNGY,
TTPOC0dIoPIfoVTag TNV KAPTTIUAN TNG avTidpaang evog HETAAAoU, TT.X. Mn ue
O1aPOPETIKOU PUEYEBOUG KOKKOUG (KPATWVTAG TIG UTTOAOITTEG TTAPAUETPOUG
oT100€pEG). AvaAoya, UTTOPOUHE va PEAETACOUPE TNV €TTidpacn NG
BepuoKpPOTiag, TNG CUYKEVTPWONG, TOU KATAAUTN KATT.

MNa mapdderyua, n JEAETN TNG €TTIOPACNG TOU KATAAUTN OTNV avTidpacon:
Zn(s)+H,SO,(aq) —> ZnSO,(aq)+H.(g)

00nyei OTO TTOPAKATW OXNAHA:

20

80 1l 1

/ ;
€ KATtaAUTNn ,_—
70 M }

50 /

40 /

30 XWPEIG KATAAUTN

V(H,) /ml —>

20

10

1 2 3 4 5 6 7 8 9 10
t/min—»

ZXHMA 3.12 Emidpaon karaAutn (Cu) oTnv avridpaon
Zn(s)+H,SO,(aq) ——> ZnSO (aq)+H, 1

TéNog, va TTapaTnPoouE, OTI N TTEIPAPATIKA MEAETN TNG €TTIOPOCNG TNG
OUYKEVTPWAONG TWV aVTIOPWVTWY OTNV TaxUTNTa 0dnyei GTOV TTPOCdIoPITUO
NG TaENG TNG avTidpaaong Kal £Ta1 avoiyel o0 OpOuog yia Tn diepelivnaon Tou
Mnxaviopou Tng avTidpaong.



ATreikOvIon pECW UTTOAOYIOTH TNG SOMNG
€VOG £V{UMOU TOU OTTOIOU TTPOUCIAETAI N
avOpakikn aAucida oav TTpdoivn Kopdé-
Aa, eV n evepyN HOPEPR TOU UTTOOTPWHA-
TOG TTOPOUCIAJETAI ME TO IWBEG XPWHA.

H mrapoucia eviUpwyV cTOV OPYAVIOHO HAG-ETTITITWOEIG ATTO

TNV ATTOUCia OPICHEVWV-ONANTApPIA

Eival yvwoTé 611 0 avBpWwTTIvOG 0pyavIoPOG cuvTnpEi Eva eCaIPETIKA TTOAUTTAOKO OUCTNUA
avTidpdoewyv. O1 avTIdOPACEIS AUTEG TTPETTEI VA YivovTal 0 auoTned KaBopiguéva opia TaxUuTnTag,
woTe va diatnpnBei n {wr). To poAo autd, TNG pUBPIoNG TNG TaxuTnTag, avalauBdavouv Ta
évCupa. Mola gival Spwg Ta Bacikd XapakTNPIOTIKA eVOG evCUUOU;

1.’Exouv TIG BACIKEG 1810TNTEG VOGS KATAAUTH, dNAadK £TTITaXUVOUV TNV avTidpacon PE EAATTWON
TNG EVEPYEIOG EVEPYOTTOINONG.

2. Ta évlupua gival TTEPICOOTEPO ATTOTEAETUATIKA ATTO TOUG GUVNBITUEVOUG KATAAUTEG, ETTITOXUVO-
vTag TNV avtidpaan 10° éwg 102 popég.

3. Ta repiocdtepa Eviupa gival peyahopdpia TTPWTEIVIKAG @UONG UE OXETIKEG HOPIOKES HACEG TTOU
KupaivovTal petagu 10.000 kai evog EKaToUPUpiou.

4. "Exouv €CaIpeTIKA EKAEKTIKNA dpdion.

5. H kataAuTikA Toug dpdan emmnpedleTal atréd Tn BepUoKpaCia, cuviBwG aTTEVEPYOTTOIOUVTAI OE
Bepuokpaaieg Tavw atoé 50 °C.

6. H dpdon Toug e€aptdTal atd Tnv TiuA Tou pH.

7. H mAéov d1adedopuévn Bewpia TTou EpUNVEUEl TO PNXAVIOUO dpdong evog evCUUOU, ATTEIKOVICETAI
OTO TTOPAKATW OXNUA, Kal Eival yWwoTH wg N Bewpia “KAe1di-kAe1dapid”. To uttéoTpwua (sub-
strate), dnAadr n oucia TTOU KATAAUETAI EVWVETAI JE TNV EVEPYO TTEPIOXH TOU evCUPOU (active
site), pue diapopiakoug deopoug Van der Waals. To utréoTpwpa, dnAadr], Traifel To pOoAo Tou
KA€16100 Kal TO €vCUPo TNG KAEIBAPIAG. To UTTOOTPWUA EVEPYOTTOIEITAI HOAIG KOAAARTEI OTO £VCUNO
Kal €T01 N avTidpaon emmTayxUveTal. Ta TPOoIGvVTa TG avTidpaong oTn ouVEXEIa EEKOANAVE aTTd
TO £€vCUMO Kal TO QAIVOPEVO OuVveXiCeTal e GAAQ POPIa UTTOOTPWHATOG.

YmooTpwpa Mpoiévta
Evdidueco
TTPOIOV



H Bswpia «kAe1di-kAeIdapid» Bpiokel @ap-
HOYN OTNV TEPITITWON EVOG TTAPAYWYOU
NG Oupogivng, Tou gival oppoévn Tou Bupe-
0€160UG (TTOPTOKAAi XpWHA), TTOU EVWVETAI
HE TNV EVEPYN TTEPIOXN TNG TTPWTEIVNG TTPI-
aABoupivng (MTAe xpwpa). Kar’ autoé Tov
TPOTO N Bupoivn PETaPEPETAI OTO Aipa.
(aTtreikévion HEoCw UTTOAOYIOTR)

Kat’ autd Tov TpAT110 KataAuovTal TTOAAEG aTtrd TIG AEITOUpYieg TOU avOpWTTOU, OTTWG N TTEWN, N AVATTVON,
n ouvOean vEwY KUTTAPWYV KATT. XIANIGdEG evCUPWYV €ival yWWOTA OAUEPA Kal KABEvVa aTr’ auTA ETTITEAEI
MIa OUYKeEKPIPEVN OpAao.

‘Evqupa kal aoBéveieg

Opliopéveg aoBéveleg TTpokaAoUvTal aTTd TNV EAAEIYN ) TN HEYAAN CUYKEVTPWAON OPITHEVWY EVEUUWY
OTOV OPYQVIGHO POG. Mapddelypa @EPVOUUE TNV TTEPITITWON TNG A0BEVEING PAIVUAOKETOVOUPIAG N
oTroia eival hia agBévela TTou TTpokKaAEiTal atrd TNV EAAeIPn Tou evCUuoU @aivulaAavivn udpoguAdon
(évCupo trou kaTaAUel Tn diIdoTTacn TNG @aivulaAavivng). ‘ETol, To apivo&u @aivuhaAavivn dev uTropei
va 0&eIdWOET Kal éva PEPOG TOU CUCOWPEUETAI OTOV EYKEPAAO, TTPOKAAWVTAG dlavonTikr kaBuoTépnan.
AANO TTapAadelypa gival 0 aA@Iouog, aoBévela TTou o@eileTal aTnv EAAeIWn Tou ev{UPoU TUPOCIVACN,
TTOU KOTAAUEI TO OXNUATIONS XPWOTIKAG TwV JOAAIWY KAl TWV YATIWV.

‘Evlupa ka1 Bgpartreia

Ta évCupa Traifouv onUavTIKOTATO POAO OTN BepaTreia opliopévwy aoBevelwv, OTTWG To £vCuuo BpouBivn
yla Tnv emMoUAwan TTAnywy. ETriong 1o éviupo Auooduun, Tou BpioKeTal oTa dAKPUA TWV HATIWV YOG,
KaTaAUel Tn O1doTTaon oplopévwy BakTnpidiwy. Ao TTapddeiypa ival To €v{UPO OTPETTTOKIVACT, TTOU
KaTaAUel Tn didoTracn BpOuBwWYV Kal UTTOPEI va XpNaIUOTIOINBE yia TNV AVTIMETWTTION KAPOIOTTABEIWV.

‘Evqupa ka1 dnAntnpidaceig

H evepyn dpdon Twv eVCUUWV KATAOTPEPETAI ATTO OPICUEVEG OUTIES TTOU EVWVOVTAI OETUIKA UE TO EVEPYA
KEVTPO TV eVCUPWY Kal Ta atrevepyoTtrolov. Ol ouaieg auTég ovouadovTal TTaPEUTTOOIOTEG f AVACTOAEIG.
[MoAAEG ouaieg opeilouv TN dNANTNPIWSAN dpACN TOUG OTO YEYOVOG OTI DPOUV CAV TTAPEUTTIOBIOTES TNG
evVCUMIKNG dpaang. Av pdAioTa AdBel Kaveig utr yiv Tou 0TI Ta évCupa BpioKovTal OTOV OPYaVICHO
MOG o€ EQIPETIKA PIKPEG TTOOOTNTEG, AVTIAAUBAVETAl yIATi oplopéva dnNANTAPIa TTPoKaAoUv To BAavaTto
aKOUa Kal o€ EAAXIOTEG TTOOOTNTEG. H @ofepr dnAnTnpiwdng dpdon Tr.x. TOU UdPOKUAViIoU aTrodidETal
OTO YEYOVOG OTI ATTEVEPYOTTOIET TN dPACH OPICHEVWY EVCUPWY, OXNUATI(OVTaG oUUTTAOKA WE Ta Bapéa
METAAAQ TwV evCUPWY. ETTiong n dnAnTnpiwdng dpdan OpICHEVWYV TOEIKWY JETAAAIKWY IOVTWY, OTTWG
TOU POAUBOOU Kal Tou udpapyUpou, TIOTEUETAI OTI OPEIAETAI TNV ATTEVEPYOTTOINGN TTOU TTPOKAAOUV
OTa EVEPYA KEVTPA EVCUPWV.
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Avake@aAaiwon
1. H xnuIKA KivnTiK JEAETA TNV TaXUTNTA, TOUG TTAPAYOVTEG TTOU ThV
€TTNPEACOUV KAl TOUG PNXAVIOHOUG TWV avTIOPACEWV.

2. 20uQwva Pe Tn Bewpia Twv ouykpoUTEewyV yia va avTidpdcouv dUo
MOpIa TTPETTEI VO OUYKPOUCTOUV aTTOTEAECUATIKA. H eAAXIOTN TIUA
EVEPYEIOG TTOU OTTAITEITAI VO £XOUV TA JOPIA VIO VO OUYKPOUOTOUV
QTTOTEAECUATIKA OVOUAdeTal EVEPYEID EvepyoTToinong, E ..

3. TaxutnTta avtidpaong, u, ival n JETABOAN TNG CUYKEVTPWONG £VOG
atoé Ta avTIOPWVTA 1 Ta TTPOIGVTA, AC, OTNV AVTIOTOIXN UETABOAN TOU
Xpovou, At. AnAadn,

Ac
u=—
At

4. O1 TTapAayovTeG TToU €TTNPEGCOUV TNV TaxUTNTa avTidpaong ival: a.
ETMQPAVEIQ ETTOPNG TWV OTEPEWY, B. N CUYKEVTPWON TWV AVTIOPWVTWY,
Y. n Bepuokpacia, 8. n Tieon (epdoov £va TOUAdYIOToV aTTd Ta
avTIOPWVTA gival agplo), €. oI AKTIVOBOAIEG, OT. Ol KATOAUTEG.

5. O kaTaAUTNG augdavel TNV TaxUTNTa TNG avTidpaong yiati dnuioupyei pia
véa TTopEia, TToU EXEl JIKPOTEPN EVEPYEIQ EVEPYOTTOINONG.

6. H taxutnTa piag avtidpaong tng YEVIKAG HOPPAG:
aA + BB + yI[r >TTpoidvTa
oivetal atré Tn oxéon u = K[AJ[B]Y[I']¥, 6TTou X,w,w apiBuoi TTou
TTpoadiopifovTal TTEIPAPATIKA.

7. Z1nV €I0IKA TTEPITITWAON OTTOU X=a, Y= Kal w=y n avTidpaon
XapakTnpi¢eTal atrAf, o KABe AAAN TTEPITITWON N avTidpacon givai
TTOAUTTAOKN Kal KpUREl evdidueoa oTadIa.

8. Ta&n avtidpaong ovouddetal To ABpoiopua X+y+w.

9. H o100epd k ovopddetal otaBepd TaxUTNTAG KOl I00UTAI ApIBUNTIKA JE
TNV TaXUTNTA TNG avTidpaong OTav Ol CUYKEVTPWOEIG KABEVOG aTro Ta
avTiIdpwvra givar 1 mol L™,

AESeig - kKA1014

2TOIXEIWDBEIG AVTIOPAOEIG MapdayovTteg TTOU £TTNPEAlOUV ThV TaXUTNTA
Mnxaviouég avtidpaong KaTtaAuTeg

Ocwpia ouykpoUTEWV AuTtokaTdAuon

Evépyeia evepyotroinong ‘Eviuua

Evepyotroinuévo oUptTAoko  Nopog Taxutntag

TaxutnTa avridpaong 2100epd TOXUTNTAG

KautruAn avridpaong Tagn avtidpaong

Xnuikn Kwvntikn
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Epwtnoeig - Aoknoeig - NMpoBARpaTa

Epwmoslg €mavaAnyng
. Mg 11 aoxoAgiTal N XNUIKA KIVNTIKA;

2. Ti AéyeTal evéEpyEIQ EVEPYOTTOINONG;

3. Tieival evepyoTroinuéVo OUUTTAOKO;

4. MNMwg opiCeTal N yéon TaxUTNTAG WIS AVTIOPACNG;

5. Mwg opiCeTal n oTIyPIaia TaxuTNTa PIAG avTidpaong;

6. Ti eival KapTTUAN avTidpaong;

7. Tolol TTapdayovTeg eTTNPEACOUV TNV TaXUTNTA YIOG QvTiOpaOoNG;

8. Twg peTaBaAAeTal n TaxuTnTa Piag avTidpaong av augnbouv ol
OUYKEVTPWOEIG TWV QVTIOPWVTWY;

9. Ze TToIEG AVTIOPATEIS N METAPBOAR TNG TTieang eTnpeddlel TNV TaxuTNTA
avTidpaong;

10. Mwg emdpda n algnan TnNG ETIPAVEING OTEPEOU AVTIOPWVTOG GTNV
TaxuTnTa TNG avTidpaong

11. Otav audavetal n Bepuokpaacia Twv avTIOPWVTWYV TI JETAROAN
TTapaTnEEitTal otV TaXUTNTA TNG AVTidpaOoNG;

12.Ti ovopadetal KATAAUTNG;

13.Ti ovopdletal opoyeviAg KATAAUON Kal TI ETEPOYEVAG KATAAUON);
Avagépare éva TTapadelyua o€ KABe TTEpITITWON.

14. T ovopddZetal autokaTdAuon; AwoTe éva TTapadelyua.

15.Ti eivan évCupa 1 BlokaTaAUTeG Kai TTola gival Ta IdIaiTEPA
XOPOAKTNPIOTIKA TwV EVCUUWY O€ OXEOT ME TOUG AANOUG KATOAUTEG;

16.MMoleg €ival o1 anuavTIKOTEPES Bewpieg KATAAUONG;
17.TMolog eival o vOuog TNG TaxUTNTAG;

18.Ti eival oTaBepd TaXUTNTAG;

19.T1 eivanr a1rAR avTidpaon kail TI TTOAUTTAOKN;

20.Ti eival TGEN pIag avTidpaong;

21.Ti eival gynxaviouog avtidpaaong kai Tolo aTédio auThg kabopilel To
VOUO TNG TaxUTNTOG;
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Acokioeig - MpoBARpara
a. Taxurnra Avtidpaong

22. Mwg opiCeTal n TaxUuTnTa TNG AvTidpACGNS
A+B—>T +A;
23. Mg 11 povadeg peTpdpe ouvnBwg TNV TaxUuTnTa avTidpaong; mol L s

24. Ti ovopddeTal pnxaviopog avtidpaong;

25. To ak6AouBo oxAua deixvel TN HETABOAN OTNV EVEPYEIA AVTIOPWVTWV
Kal TTPOIGVTWY yia TNV €§WOepun avtidpacn: A+ B —»T + A
Moia gival n evépyela evepyoTroinong autng TnG avtidpaong Kal Toia
NG avTioTpoeng avtidpacng M +A—» A+ B;

Evepyotroinuévo aUuTtTAoKO

AvTIOPWVTA
(A+B)

AH

——— EVEPYEID —>

TTPOIGVTA
(F+A)
26. Na oupttAnpwBouv Ta Keva aTIG TIPOTACEIG:
(a) H KaptrOAN TNG avTiOPAONG OEIXVEI TIWG wevvvvvviiiiieeeeeeeeeeeeeeeeeeeinnes
...... N CUYKEVTPWOTN EVOG OTTO TA ..covvvvvviiiieeeeeeeeee T e,
0€ OUVAPTNON ME TO cevvnneiiiiieeeeiis TOU XpOvou.
(B) To evdiGueoo TTPOidV TNG OUYKPOUONG TWV QVTIOPWVTWY HOPiwV
.......................... TNV EVEPYEIQ EVEPYOTTOINGNG KO OVOUAZETA ovvvevveiieieereeeens

OUMTTAOKO.

(y) H TaxutnTta oxnuatiopou (puBudg YetaBoAng ouykévipwaong) Tou Hi
otnv avtidpaon H,+l,— 2Hl gival .......................... atrd TV TaxuTnTa
(puBuO) KaTavaAdwaong Tou H, Kal auTr €ivVal ..o HeVv

TaxuTnTa (pubud) karavaAwaong Tou |,

* 27. AivovTal ol KOUTTUAEG JETABOANG (D€€IG) TWV CUYKEVTPWOEWY TWV
OUOTATIKWY TNG XNMIKAG avTidpaong A — B cuvapTioel Tou Xpovou.
(i) Mola kapTTUAN avTioTolIXei o€ KABe cuaTaTikd TnG avtidpaaong; MNoia Ba
gival n TaxuTnTa NG AVTIdOPAONG WETA TN XPOVIKN oTiyun t ; Na aimiohoynoete
TIG ATTAVTHOEIG 0AG.
(i) Ze didypaupa c-t va oxediaaToUV TTOIOTIKA (XWPIG TN XPrion apiBunTIKwY
0edOPEVWV) Ol KAPTTUAEG avTidpaong yia TO avTiIdpWV GUOTATIKO TNG
avtidpaang A— B otav autr payyarotroleital o Bepuokpaaieg T,
Kai T,, omrou T,<T,. Na aimioAoynoete TNV amdavinon oag.

Xnuikn Kwvntikn
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Mwg opiceTal n aTiydiaia TaxUTNTa TNG OPJOYEVOUGS AvTIOPATNG;
2A(9)+3B(g) —>T(9)+4A(9)

*29. Aivetal n yovodpoun avtidpaon

30.

31.

32.

33.

2A(g)+3B(g) —>T(9)*+4A(9)
21NV apxn €xoupe Icopoplakég TToodTNTEG A Kal B kai n avtidpaon
Aappdver xwpa g doxeio oTaBepoU Gykou Kal o aTabepr Bepuokpaaia.
Moieg atrd TIG ETTOUEVEG TIPOTATEIG €ival CWOTEG (ONUEIWOTE X) KAl TTOIEG
gival AavBaopéveg (onueiwaTe A);
(a) H ouykévtpwaon Tou B aufaveTal kKaBOAn tn didpKela TG avTidpaong.
(B) H ouykévtpwaon tau I audvetal kaBoOAn Tn didpkeia TNG avTidpaong.
(y) Z10 TEAOG TNG aVTIdPAONG N oUyKEVTPWON Tou A pundevideTal.
(8) Z10 TEAOG TNG avTiIdPACNG N GUYKEVTPpWON Tou B undeviceTal.
(¢) Katd tn didpkela Tng avTidpaong n Trieon TTapapével oTabepn.

Katd tn didpkeia TG avTtidpaong:

N,(9)+3H,(g) —>2NH,(g)
0 puBuoG peTaBoAng TG ouykEvTpwaong Tou N, givar u, kal 0 pubuog
peTaBoAng Tng ouykevtpwong TG NH, givai u,” O Adyog u,:u, gival icog
ME:
(a) 1 B)2 (v)3 (6) 1/2

Ma Tnv avridpaon:

2A(9)+3B(g) —>T(9)+2A(9)
TT010G ATTO TOUG TTAPAKATW AOYoUg dev EKOPACZEl TNV TAXUTNTA TNG
avTidpaong:

_d[A] ~d[B]  \d[I] d[A]
(o) odt (B) 3dt (v) p (3) p
> ¢ doxeio oykou 2 L eicdyoupe 0,8 mol agpiou A kail 0,3 mol agpiou
B,mou avTidpolv cUpewva Pe TN XNHIKA e§icwan;:
A(9)+B(g) —>T(9)
Metd amréd 2 s uttdpyouv aTo doxeio 0,6 mol A. IMola gival n péon TaxutnTta 0,05 mol L' s
TNG avTidpaong yia Ta dUO TTPWTA DEUTEPOAETTTQ;

>¢ doyeio dykou 1 L eicayovtal 0,6 mol agpiou A kai 2 mol agpiou B,
TTOU avTIOPOUV CUUPWVA PE TN XNUIKA £€icwaon

A(9)+2B(g) —3I(9)
Metd a6 10 s repiooetouv 0,4 mol A. Na utroAoyioTei n yéon taxutnta
NG avTidpaong yia Ta TpwTta 10 s.

0,02 mol L s*
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B. MapdayovTeg TOU £TNpPEAlouv TNV TaXUTNTA AvTidpaong

34.

35.

36.

37.

38.

39.

*40.

- Népog TaxuTnTag

H augnon 1ng Beppokpaciag augdvel TRV TaxUTnTa TNG avTidpaong eTreidn:
(a) n ouxvoeTNTa TWV CUYKPOUCEWY TWV POPIWV JEYAAWVEI

(B) o1 cuykpoUCEIG TWV PopiwyV gival TTIo Bialeg

(y) peyaAUTEpO TTOOOOTO popiwv £xel TNV EAAXIOTN EVEPYEIQ, WWOTE VA
OWOEl OTTOTEAEOUATIKEG OUYKPOUTEIG

(&) o1 degpoi TwV Popiwv XaAapwvouv

Au&non Tng Bepuokpaaciag katd 10 °C Bewpoupe 611 diITTAaoIdlel TV
TaxUTNTa TNG AVTidPaONG:

A(g) — B(g) + T (9)
Av og Bepuokpaaia 40 °C n apxIkA TaxutnTa €ival U, o€ Bepuokpaacia
80 °C ka1 yia o1a0epA ouykévipwaon Tou A n Taxutnta Ba eivai:
(a) 8u (B) 16u (y) 4u (6) 80u

MNa tnv avridpaon:

2A(9)+3B(g) —>T(g)+4A(g)

0 VOUOG TNG TaxuTtnTag €ival: u = K[A][B]
(a) Moia gival n Ta¢n TNG avTidpaong;

(B) H avTidpaon eival atrAr rj TTOAUTTAOKN;

Me 11 povadeg peTpdue Tn oTabepd TaxUTNTAG WIag avTidpaong 1" 1a&ewg
KOl JE TI JIag avTidpaong 2™ 1agng;

Na cupTTAnpwBoUV Ta KEVE TwV TTPOTACEWV:

(a) H at&non tng em@daveiag eTAaQNG TOU OTEPEOU TTPOKOAET ....ccvveeeveeeeeeee,
NG TaXUTNTOG YIATI OTNV TTEPITITWON AUTH wevvvieeeeeiiieeeeees 0 apiBuég
TWV ot OUYKPOUOEWY TWV QVTIOPWVTWV.

(B) H petaBoAn tng mieong emnpeddel Tnv 1ax0TNTA TNG AVTIOPACNG
MOVO OTNnV TTEPITITWON KATA TNV OTToia PETAEU TWV aAVTIOPWVTWY UTTAPXEI
......................... AuT6 cupBaiver eTTeIdr OTa AEPIA N PETABOAR TNG TTiEONS
METARBAAAEI AVAAOYA TN .o,

(y) H katdAuon XapoKTNPICETAl w.uueeveenaeeainaaenn. 6tav g GAAn @aon
BpiokovTal Ta AVTIOPWVTA CWHATA KAI GE GAAN O...evvvvveeiiiiiiiiiieies

(0) Ta EVEUHA EXOUV ..evivniviiiinenennes opdaaon, dnAadn éva €viuuo
1Yo P

Moia atrd TIg TTapakdTw TPOTATEIG ¢NyEi CWaTA TN dpdan evog KATAAUTN;
(a) AuEdvel Tnv atrédoan TNG avTidpaong

(B) Au&dvel TV KIVNTIKA EVEPYEIA TWV HOPIWV TWV aVTIOPWVTWY

(y) Aivel évav GANo pnxaviopo oTnv avtidpaon

(8) MNapeuTrodilel TNV auidpoun avtidpaacn

Na egnyfoeTe av IoxUouv A OxI oI akOAouBeg TTpoTdoelS. Na avagEpeTe
OXETIKO TTAPAdEIYUA, OTTOU TO KPIVETE OKOTTIUO.

(a) H at&non tng Bepuokpaaciag auavel Tnv TaxuTnTa JOVO Twv evOSOBEPUWY
avTIdopdoewy.

Xnuikn Kwvntikn

a. 2, 8. toAunAokn

s, mol*Ls™
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(B) H avTidpaon 3A(g)+2B(g) —>T(g)+4A(g) €ival 5™ T1Géng.

(y) H atAf avtidpaon A(g)+2B(g) —T(g)+A(g) ival 3™ 1a¢ng.

(6) O1 povadeg TG aTaBepdg TaxuTNTAG K yia OAEG TIG avTIdPAoEIg
gival: molL"s™.

(¢) EmeidA n augnon tng Bepuokpaciag katd 10 °C dirAaaiadel Tnv
TaxuTnTa, €ival @avepod 6T n alénon TnG Bepuokpaaiag katd 100 °C
Ba eikooatrAaaiadel TRV TaxuTnTaA.

41. N tnv o1mAA avtidpaon 2A(g)+B(g) —T(g), n TaxUutnTa oXNUATIGUOU

42.

43.

44.

*45.

Tou I diveTtal amd Tn oxéon:
(a) u=K[A][B] (B) v =KIAP

(r
= k[A[B d) u=k
(V) u =K[AT'[B] (6) v AT [B]

Na e¢nynoete av 1I0xUouV 1 0X1 01 aKOAOUBEG TTPOTATEIG.

(a) H TaxutnTa piag avTidpaong augavetal Pe TRV TTAPod0o Tou XpOvou.
(B) H au&énan tng Bepuokpaaciag autdvel Tnv TaxUTNTA KAl OTIG £EWOEPUES
Kal OTIG evOOBEPPES aVTIOPATEIG.

(y) Zkovn weudapyupou trou ¢uyicel 20 g avTidpd pe Tepicoeia
d1aAUpatog HCI Taxutepa atréd 6,1 cUpua weudapyupou TTou Cuyicel
20 g.

H avtidpaon 2A(g)+B(g) —I(g) Tpayparotroicital o€ £va oTddIo.
Badoupue 3 mol Tou A kai 2 mol Tou B o€ doxeio 1 L. OTtav n mocotnta
Tou [ yiver 1 mol, n TaxutnTa oxnuatioyou Tou I u, o€ OxX€on We TNV
avtigroixn apxIkn TaxutnTa u, Ba ivai:

(@v, = Ygv, B, = Y0 (W), = Yo, (B)v, =18v,

Aivetal n atmrAn avtidpaon A(g)+2B(g) —»2I(g). EEnyAoTe TToIEG
aTTo TIG TTAPAKATW TTPOTACEIS €ival CWOTEG KAl TTOIEG AAVOOTUEVEG;
(a) H avTidpaon cival TpiTng TaENG.

(B) Autdavoupue Tn Bepuokpaaoia, ordTe N TAXUTNTA TNG AVTIdpACTNG
eENOTTWVETAL.

(y) ArTAacidaleTal o dykog Tou doxeiou, OTréTE N TaXUTNTA YIVETAI OKTW
POPES MIKPOTEPN.

(8) H ataBepa taxutnTog k éxel povadeg mol L' s .

>¢ doyeiou 6ykou V = 4 L Bdaloupe 6 mol agpiou A kai 4 mol agpiou
B, ommdTe TTpayuartoTrolEiTal N atTArf avtidpaon:

A+2B —T
(a) Moiog €ival o vouog NG TaxUTNTAG;
(B) Av n oTaBepa TaxutnTag gival k =10 M2 min™, Trola givai n apxikn
TaxutnTa TNG avtidopaong (t= 0);
(y) MeTd xpovo t BpéBnkav oTo doxeio 4,5 mol A. TMola gival n TaxutnTa
TNG avTidpaong Tn XPOVIKN oTIyun t;

8. 15 M'min™*
y. 45/64 M'min™
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* 46. Ze doxeio oykou 1 L umapyouv 0,6 mol agpiou A, kai 0,8 mol agpiou
B,. Metd tnv mdpodo 2 min Bpébnke 611 Tapdayovtal 0,8 mol AB. Na
BpeBei n apxikA TaxuTnTa TNG ATTANG avTidpaong:

A,(9)+B,(g) —>2AB(g)
Kal N TaxuTnTa@ TNG 0TO TEAOG TOoU deUTEPOU AeTTTOU. AiveTal n oTaBepd
Taxutnrag, k=10 3L mol” s .

* 47. Ze opiopévn Bepuokpaaia, BpéBnKav Ta TTAPOKATW TTEIPAUATIKE dedopéva
yia TRV avTidpaon:

A(9)+2B(g9) —>T(9)+A(9)

(a) Moiog €ival o vopog TG TaxUTnTag;
(B) Moia gival n Téd¢n TG avtidpaong;
(y) Moia givai n otaBepd TaxuTnTag TNG AVTIOPAONG;

*48. Na mnv avtidpaon: aA+RB+ylr —— TpoidvTa, BpéOnkav TTeipapaTika
Ta €¢AG aTmoTEAEOUATA:

(a) Moiog givar o vopog TnNG TaxuTnTag TNG avTidpaong;
(B) Moia givar n otaBepd TaxUTNTOG TNG AVTIdOPAONG;

49. A6 reipduaTta dlaTmioTwlnke O1i n TaxUTNTA TNG avTidpaong:
A+3B——T
akohouBei To vopo u = K[A][B]>. Na £nyACETE QUTA TNV TTEIPANATIKN
dlaTTioTwaon Kal dwaTe évav mMoave unxaviouo yia Tnv avtidpaaon.

*50. Na v avtidpaon: 2NO(g)+Cl,(g) — 2NOCI(g)
Bpiokoupe 611 dimAaciadovtag Tn ouykévtpwaon Tou NO kai Tou Cl,, n
TOXUTNTA OKTATTAQCIAZETAI, EVW AV OITTAACIAGOUNE HOVO TN CUYKEVTPWON
Tou Cl,, n TaxutTa amAwg dimAaaiagetal. Moia eivar n 1agn Tng avridpaong;

Xnuikn Kwntkn
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* 51. Na mnv avtidpaon: 2H,(g)+2NO(g) — 2H,0(g)+N,(9)

TToU YiveTal o€ oTaBepn Beppokpaaia, AauBdavovTal Ta TTapakdTw dedouéva:

meipapa | ¢y, /mol L7 | ¢y, /mol LT fu, /mol Ls™
1 0,70 0,39 0,19
(o) u =k [NOF[H,]
2 1,40 0,39 0,76 (6)3
3 1,40 0,78 1,52

(a) Molog ival o véuog NG TaxUTNTag TG AVTIdOPAONG;
(B) Moia gival n T@¢N TNG avTidpaong;
(y) Na e€nyfoete yiati n Tagn Tng avtidpaong dev PTTopei va UTTOAOYIOTEI
ME BAon Tn aToIXEIOPETPIO TNG TTApATTAvw €icwang.

Mevika MpoBARpaTa
** 52. 01 YpOQIKEG TTOPACTACEIG TWV OUYKEVTPWOEWY TWV OUCIWY TTOU GUUHETEXOUV

otnv avtidpaon: A(g)+3r(g) —»2B(g)+A(g) o€ ouvapTnon WE To XPOVO,
@aivovTal oTa TTapakdTw Téooepa (I Ewg 1V)

dlaypdaupara.
¢/mol L't ¢/mol LT
09
016\_—
0,3 ||z==ss=====5 ;
o > o O >
0 0) 200 /s 0 (m 20 t5
¢/mol LT ¢/mol LT
0,6

>

[o, > (e : >
0 (1) t/s 0 (Iv) 20 t/s

(a) Moia a1rd TIG KAPTTUAEG QUTEG QVTIOTOIXEI TNV ouaia A, TTola oTn B,
1010 0T [ KAl TToIa 0TN A;

(B) Na uTroAoyioeTe TIG CUYKEVTPWOEIS OAWY TWV CWHATWY YETA TO
TENOG TNG avTidpaong.

(y) Moia gival n péon TaxuTnTa TG avtidpaong yia 1a TpwTta 20 s;

(8) Molog ival 0 pubudg HeETABOAAG TNG CUYKEVTPWONG KABE ouaiag A,
B, I ka1 A ota TpwTa 20s;

(¢) Moia givar n Tax0TnTa TNG AvTidPAONG TN XPOVIKA oTiyun t = 20 s;

(8)0,3M -0 M - 0,6 M-
0,3M

(v) 0,015 M s™

(6) I: 0,045 M s™ (€) 0 M s™
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Ortav mepiooeia okovng MgCO, mpooTedei o 50 mL diahuparog HCI
1 M AapBdvel xwpa n yovodpoun avtidpaaon:

MgCO,+2HC| — MgCl,+H,0+CO, T
Na TpoBAEWeTe TNV €TTIdOPACT TTOU Ba £X0UV 01 AKOAOUBEG UETABOAEG
(i-vi) (o) atnv apxikr| TaxutnTta Kai (B) ato cuvoAiko Gyko Tou CO, Tou
Ba oxnUOTIOTEI.
270 (O) EpWTNUA aTTavTACTE: BpaduTepn - TaxUTePN - idIa
210 (B) EPWTNHO OTTAVTAOTE: PIKPOTEPOG - HEYAAUTEPOG - iDIOG
i. 1810 TogotnTa MgCO, TTpoaTiBeTal UTTO TN HOPPN HEYAAUTEPWY KOKKWV
oKkovngG.
ii. 1 g NaOH diaAUetal ato 0gU Trpiv TrpoaTeBei To MgCO.,.
iii. 50 mL diaAupatog HCI 2 M xpnoiyotrolotvTal avti 50 mL diaAlpao-
T0¢ HCI 1 M.
iv. 25 mL diaAupartog HCI 2 M xpnaoigotroiotvTal avti 50 mL diaAlpa-
106 HCI 1M
v. loog dykog vepou TTpoaTiBeTal oTo 0&U TTPIV aTTd TNV TTPOCBIKN TOU
MgCO,.
vi. 100 mL &iaAUpatog HCI 1 M ypnoipotroiotvTal avti 50 mL diaAupao-
To¢ HCI 1 M.

>¢ doxeio dykou 1 L eicdyoupe 6 mol agpiou A kai 5 mol agpiou B, Ta
oTroia avTidpoUv GUPQWVA lE TNV avTidpaaon:

A(9)+B(g) —> I(9)*+A(9)
lNa Tov TpoadiopIoud NG TaxUTNTAg avTidpaong £yIve Yia oeIpd HETPATEWY,
TNV OTTOia AVOQEPOUE OTOV OKOAOUBO TTivaka:

t/min 0 1 2 3 4

c/molL" | O 3 4 4,5 4,7

55.

(a) Na yiver n ypa@ikn mapdaTtaon tng oxéong c = f(t).

(B) Na utroAoyioeTe TN péon TaxUTnNTa TNG AVTIOPACNG YIA TA 2 TTPWTA
AETTTA.

(y) Na utroAoyioete Tn péan TaxuTNTa TNG AVTIOPACNG YIA TO XPOVIKO
didotnua 1,5 min - 2,5 min.

(8) Na utroAoyioeTe TV TaXUTNTA TNG AVTIOPACNG YIA TN XPOVIKI OTIYUN
t =2 min.

Moia atrd TIG TTAPAKATW YPAQPIKES TTAPACTACEIS AVTITIPOCWTTEUEI TNV
TaX0TNTa MI0G EVCUMIKA KATAAUOHEVNG avTidpaong o€ ouvapTnaon JE
TNV augnaon g Bepuokpaaiag;

Xnuikn Kwvntikn

i. Bpabutepn - ibtog

ii. BpadUtePN - PLKPOTEPOG
iii. TayUtepn - peyaAvtepog
iv. Taxutepn - iblog

v. Bpadutepn - iblog

vi. (6La - peyadutepog

(8) 2 mol L* min™*
(v), (8) Oa Bpedei ue tn
Ypa@LKN apactaon
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56. Ze kAe1oT0 doxeio aTaBepou dykou 1 L eiodyoupe 3 mol NO kai 1 mol Cl,,
Beppaivoupe aToug 527 °C, omrdTe yivetal n atmAfi yovddpopun avridpaon
o¢ aTabepr) Beppokpaaia: 2NO(g)+Cl,(g) — 2NOCI(g)
pe apxiki Taxotnta 1,8-10° mol L' s,

(a) Moia gival n oTaBepd TaXUTNTOG TNG AVTIOPAONG;

(B) Moia Ba eival n TaxuTnTa TNG AvTidpaong, étav Tepiccelouv 0,4
mol Cl,;

(y) Moia Ba gival n TaxutnTa TNG avtidpaaong otav TTepiooevel 1 mol
NO;

(8) Moia ATav n apxIkr) OAIKA TTiEan, TTOIA N TTiECN TN OTIYKI TTOU TTEPIO-
oguouv 0,4 mol Cl, kai Troia T oTiyun mou mepioaevel 1 mol NO;
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ApaocTtnpiéoTnTa

‘Evqupa - BioAoyikoi KataAuTeg

H tratdara, mépa atrd 10 APUUAO, TTEPIEXEI Kl £va EVULIO YVWOTO UE TO Ovoud
karaAaon. Auto €xel TTAnV Twv GAAWV Kal TNV IKAvOTNTA Vo KATAAUEl Tn
01GoTTa0N TOU UTTEPOEEIDIOU TOu UdPOYOVoU € VEPO Kal 0EUYOVO.

H,0,—H,0+1/20,
Tn dpdon Tou eviupou auToU aAAG Kal TIG ETTIOPACEIS DIAPOPWYV TTAPAYOVTWV
OTIWG TNG Beppokpaaiag TTavw aTnv TaxUTNTA TNG AVTIOPAONG AUTHG UTTOPEITE
va TNV OIATTIOTWOETE PE TO TTAPAKATW ATTAS TTEipapa.

MpounBeuTeite a1rd TO PAPUOKEIO £€va UTTOUKAAI e DIGAUPQ UTTEPOEEIDioU
TOU udpoyodvou (0&uleve KOIVWG...). Ta dlaAdpaTa autd gival cuvRBwg 3%
w/v ag H,0. Metagépete mepitrou 50 mL a1mé 10 0guleve o€ £va KabBapod
ToTAPI. KOWTE pia @éTa atrd @pETKIa TTAUPEVN TTATATA KAl Pi§TE TN OTO
O1GAupa. AuTr) 6vTag eEAa@POTEPN Ba ETTITTAEEL.

MapartnpnoTe 611 oXeddv apéowg yupw atrd Tnv TTatdra 6a oxnuaTiobolv
TOAEG uaahideg atrd agpio (O,), Evdeign 611 N TTapamavw avtidpaaon
Tpoxwpd ypriyopa. To utréAoItro SIGAUPA TTapauEVEl «APEPON», EVOEIEN
o1 eKkei n dlaoTaon Tou H,O, gival TTOAU apyn.

Na ekTIuACETE av N €KAuGN TwV QUOAAIdWYV YiveTal ue aTabepd pubuod.
O¢pudvete 10 SIGAUPA TTPIV Kal PiETE HETA TNV TTATATA. [NapaTnpeiTe KATTOIO
dla@opd; Me Tnv idia Aoyikr WuTe To dIGAUNA OTO Wuyeio Kal eTTavaAdBaTte
TO Treipapa. Ti TTAPATNPEITE;

WnoTe TNV TTaTaTa o€ £va @oUpvo Kal PETA piTte TNV aTo didAupa. Mapatnpeite
KATI TO BIOQOPETIKO; MoU o@eileTal QUTO;

ATravTioeig oTIG aoKAO€I§ TTOAAATTANG €TTIAOYAG
Kol cwoTOU-AGOouUg

29.a.A,B.%,V.A\ 8. 5,6 5

30.0

31.0

34.y

35.B

39.y

40. a. 6x1, B. Ox1, y. vai, 6. oxl,
€. Oxl

41.y
42. a. 6x1, B. val, y. val
43. a
44.0. L, B.N, y. 2, 0.\

55.vy
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(4)

XHMIKH I1ZOPPOIIA

Ol ZTOXOI
210 TEAOG TNG OIBAKTIKNG AUTAG evoTNTAG B
TIPETTEl VO UTTOPEIG:
* Na opicelg TI gival XnUIKr 100ppOTTia.

Na Ta&Ivoueig TIG XNUIKES ICOPPOTTIEG

O€ OUOYEVEIG KaI ETEPOYEVEIG, divovTag

XOPOKTNPIOTIKG TTapadeiyuara e Kabe

TEPITITWON.
* Na opiceig 11 gival atrédoaon avTidpaong Kai
va UTTOAOYIEIG TNV TIUF QUTAG Qv YVWPICEIG
TIG APXIKEG TTOOOTNTEG TWV AVTIOPWVTWY
Kal TIG TTOOOTNTEG TWV AVTIOPWVTWY N
TTPOIGVTWYV aTn BE0N 1IG0PPOTTIAG.
Na kaBopileig Toug TTapAyovTeG TToU eTTNPEAlouv TN B€0N P0G XNUIKAS
I00PPOTTIAG KAI VA £ENYEIG TNV £TTIOPACN TTOU £XOUV QUTOI GTN YETATOTTION
Ic0ppoTTiag pe paan tnv apxn Le Chatelier.
Na €€ayeig 1o vOuo XNUIKAG IcoppoTriag pe BAan TNV KIVNTIKR JEAETN TNG
avtidpaong. Na opigeig Tig oTabepég K Kal Kp, Kal va ava@EpeIg aTmo
TTOIOUG TTAPAYOVTEG £CAPTWVTAI Ol TIUEG TOUG.
Na emAUeIg TTpOBAARUATA TA OTTOI GUVOEOUV PEPIKA OTTO TO TTAPAKATW
MEYEDN: atrédoaon avTidpaong, aTabepd I00pPOTTIAG, TTOOOTNTEG | PEPIKES
TMECEIG AVTIOPWVTWY ) TTPOIGVTWY, OAIKN TTiEan oTn B€0n 1I00ppoTTiag,
Oykog doxeiou avTidpaong, Bepuokpaaia.
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Molog Ba uITopoUcEe va @aAVTACTEI TTWG Ol Baupd-
0101 XPWHATIOUOI Kal oX€d1a TToU ep@avifovral
o€ MOAAG {wa Tr.X. OTIG TTETAAOUSEG, OTA TPO-
KA Ydpia, oTNV Tiypn oXeTiovral M TN XNMIKA
1coppoTia; H aAn@sia gival mwg 6Aa §ekivouv

a1rd T0 KUTTAPO, OTTOU UE HIa OEIPd TTOAUTTAOKWYV
AVTIOPACEWYV TO XNHUIKO QUTOCUCTNHA TEIVEI VA
100pPOTTNOEIL. AV EiXOpE ICOPPOTTIO Ba TTIKPA-
TOUO€E Opolopop@ia, Ox1 TTOAUTTAOKO OXESIO OXI
S1a@opETIKOi XpwHATIOHOi. Opwg, N opoPPIA TNG

@uong diatnpeital. To cUoTNUA TTOTE € PTAVEI
OTNV I00PPOTTIA YI’ AUTO T.X. | CUYKEVTPWON
TOU JAUPOU XPWHOTOG OTO TPiIXWHA TNG TiypNng
dev gival TTavTou n idia, yr’ autoé éxoupe HaUpPEG
PAB3WOoEIG OE KITPIVOKOKKIVO @OvTO. MaTti 6pwg
dev emépyeTal IcoppoTria; Ma yiaTti To cUoThHA
dev gival kAe10T6. H eicaywyn (Tpo®n) kai atro-
BoAn UANng &¢ yiveral pe Tov idio pubuo. ‘EmreiTa
0l OUVONKEG Tr.X. N Beppokpacia Sev TTapapévouv
auoTnpd KkaBopiouéveg.
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(4 ) XHMIKH IZOPPONMIA

Eicaywyn

210 TTPWTO KEPAAaIo Bigaue TNV Ic0ppOTTia HETAEU vEPOU (UYPOU) KOl USPATUWY,
n oTroia AapBdavel xwpa o€ KAeEIoTO doxeio utTd oTaBepn Bepuokpaaia Kal
oupBoAigetar: H,O(¢) = H,0(g).

20P@wva Pe Tn duvVapikh auth I00ppOoTTia, 60N TTOCOTNTA VEPOU £YKATA-
Agitrel TNV uypr @Aon o€ OPICUEVO XPOVIKO dIaaTnud, GAAN TOON TTOoOTNTA
udpaTUWY uypoTrolgitTal oTov idIo Xpodvo.

Me Tnv idia Aoyikr, TTOAEG XNUIKES avTIdpAoelg odnyouvTal, KATw atrd
KatdAAnAeg ouvOnkeg, oe katdotaon 1coppoTriag QoT6C0, OPICPEVES
avTIdpAaaelg e¢eAicoovTal TTPog pia pévo kateuBbuvon, 6TTwG TT.X. N Kauon
ToU payvnaiou: 2Mg(s) + O, (g) — 2MgO(s). ZTnv TepITTWON AUTA N
d1doTracn Tou o&gIdiou TOU payvnaiou TTPOg Yayvriaoio Kail ouyovo eival
aueANTéq, yI' auTtd Aéue OTI N avTidpaon gival yovodpoun 1} TTOCOTIKA.

O1 TePI00OTEPEG OPWG XNUIKEG avTIOPAcEIG eV OAOKANPWVOVTAL.
Qaivetal 0TI oTAPATOUV, OTAV HEPOG UOVO TWV AVTIOPWVTWY YETATPATTEI
O€ TTPOIOVTA. XTI TTEPITITWOEIG QUTEG N AVTIdOpaAON YiveTal KAl TTPOG TV
avTiBeTn KOTELBUVAON KAl £T01 TO OCUCTNUO KATAARYEI, KATW atrd KATAAANAEG
OUVONKEG, O€ Jia Suvauikn IT0PPOTTid, YVWOTH WG XNMIKH IC0pPOTTia.
>Tnv KatdoTaon XNUIKAG 1I00pPOoTTiag n auoTacn (TTOIOTIKI KAl TTOGOTIKA)
TWV AVTIOPWVTWYV Kal TTPoiovTwy TTapauével atabepn. Paivetal dnAadn
OTI TO Hiypa dev avTIdpd. ETnV TTPAYHaTIKOTATA OPWG, Ol U0 AVTIOTPOPES
avTIdpAoEIS YivovTal akaTATTauoTa PE ToV id1o pubuo.

271G TTOAU apyEG avTIOPATEIG, N METARBOAA TNG 0UCTACNG TOU AVTIOPWVTOG
OWHATOG YiveTal Pe TETOIO apyo pubuod, waoTe va divetal n weudaiobnon
ICOPPOTTIAG (PAIVOUEVIKH I00PPOTTIA), XWPIG OPWG TTPAYHATIKG VA GUUBAiVEl
auTo. ‘Evag TpOTToG yia va SIAKPIVOUUE TRV TTPAYUATIKF ATTO TN QAIVOUEVIKA
ICOpPOTTia €ival va eTTITAXUVOUE TNV avTidpaon PE TN XpnolpoTroinon 1r.x.
KOTOAUTWYV. ZTNV TTPWTN TTEPITTTWON N oUCTOCN TOU JiyUaToG e6aKOAOUBEI
va Trapapével aTabepr), evw oTn deUTePN aAAGLEL.

H peAéTn TNG XNMIKAG 1I00pPOTTIOG PIAG avTidpaong Exel HEYAAO EvBIOQEPOVY,
KaBWG Pag ETITPETTEI VO YVWPICOUKE TO TTOOOCTO PETATPOTTAG TWV AVTIOPWVTWY
o€ TpoidvTa (atrddoon avTidpaong), KaBwg Kal Toug TTaPAyovTeG (TT.X.
Bepuokpacia, ouykévTpwaon, TTiEon) TTou PTropolv va 1o emrnpedoouv. H
MEAETN TWV TTAPAPETPWY AUTWYV £XOUV TTPOPAVWG 1IBIAITEPO EVIIOPEPOV
aTn Blounxavia.

(4.1) ‘Evvola XnMIKNG IcoppoTriag -
Atrédoon avridpaong

MNa Tnv Katavoriooupe KAAUTEPA TNV £vvold TNG XNHIKAG I00PPOTTIag ag
TTapakoAouBricoupe Ta €€NG dUo TTEIpdpaTa:

Meipaua 1

Eloayovtal o kAeloT6 doxeio atoug 440 °C 10 mol I,(g) kai 10 mol H,(g),
otréTe AauBdvel xwpa n avridopaaon:

H,(9)+1,(g) —> 2Hi(g)

H avtidpaon autr Ba émpetre va odnynoel ato oxnuaTiopd 20 mol HI (Bdoel
TNG OTOIXEIOUETPIAG TNG £€icwanNG), av ATav HOVODPOWN. ZTNV TTPAEN OUWG
TTapaTnpeital, JET@ atrd KATTOI0 XPOVIKG dIA0TNUA, O OXNUATIONOG £VOG
piypatog trou trepiéxel 16 mol HI, 2 mol H, kai 2 mol I, 6TTwg diaypaupaTika
aTreIkovieTal 0TO TTapaKATw oxAPa. H cuoTtaon autol Tou PiyuaTog TTOPapéVEl

Xnuikn toopporia

H,0(g)

i

| v
H,0(¢)

Yypo vepo kat udpatuog oe
toopportia. H tayutnta eéa-
TULONG LooUTaL UE TNV
taxutnto vypomoinang.

® KAg1oT0 ovouddetat to oU-
otnua rov dtatnpei tn pado
Tou otadepn, Evw n
EVEpyeLd Tou petaBaAietal,
dnAadn umopei va
npocAdBel nj va

aAmoSwWOoEL EVEPYELA TL.X.
KA&L10TO boyeio.
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QUETARANTN, EQOCOV OI CUVONKEG TOU TTEIPAPATOG TTOPANEVOUV OTABEPEG.
2T0 OnMEio auTod £XEI ATTOKATACTABEI XNUIKA I00ppOTTia.

lMeipaua 2
Av avTiBeTa, oTo doxeio eicayxBouv 20 mol HI otoug 440 °C, 1671¢€ 10 HI
dlacTraTal GUPQWVA PE TN XNMIKA e€icwan:

2HI(g) —> H,(9)*1,(9)
Kal oTnv TTepITITwan auTr] TTAPATNPEITAI OXNUATIOUOG UiyuaTog oTabepng
ouataong Tou TrepiExel 2 mol H,, 2 mol |, kar 16 mol HI, 6Trwg @aiveral
dlaypauuaTIKG OTO TTApakaTw oxfua. ‘ETol, arokaBioTaTal Kai TéAI XnUIKN
I0OPPOTTIa HETAEU TWV TPIWV CWHATWY Kal WGAIoTa n cU0TACH TOU JiyHOTOG
ICOPPOTTIaG €ival n idla YE QUTA TOU TTPONYOUNEVOU TTEIPAUATOG.
Ta TTapatT@vw emRefaiyvouv OTI N avTidpacon TTou HEAETAUE Eival auei-
dpoun kal odnyeital ye Tov £va (TTreipapa 1) A ge Tov GAAo TpoTTO (TTEipa-
Ma 2) o€ KaTaoTaCN I00PPOTTIAG.

10 mol H,, 10 mol |, 5mol H,, 5 mol I, 10 mol HI 2mol H,, 2mol I,, 16 mol HI
apxn HETA I00PPOTTI

20 mol HI 18 mol HI, 1 mol H,, 1 mol |, 16 mol HI, 2 mol H,, 2 mol |,
apxn PETE IcoppoTTia

ZXHMA 4.1 AiaypapuaTiK a1reikovion TnG £§€AIENg piog avTidpaong
mWPOG TN 0£0N 1I00pPOTTIAG, OTTWG TTEPIYPAPETAI OTO TreEipapa 1 (Trdvw)
Kal Treipapa 2 (KaTw).

2T0 TTAPOKATW OXAMO aTTEIKoviCeTal dlaypaPUaATIKA TTwG N avTidpaon:

H,(9)*1,(g) —> 2HI(g) (mreipapia 1)
TTpooeyyiCel TRV IcoppoTria. H ouykévipwaon tou HI gival otnv apxn pndév
Kal auaveTal ye TNV TTAPOJS0 ToU XPOVOoU, HEXPIG OTOU aTaBepoTToindEi o€
p1a opiopévn TiuA. AvTiBeTa, o1 CUYKEVTPWOEIG Twv H, kai |, peiwvovral,
MEXPIS 6Tou TTioNG GTABEPOTTOINBOUV OTN BECN ICOPPOTTIAG.
AVAAOYO OKETTTIKO IO0XUEI TNV TTEPITITWON TNG AVTIOPAONG:

2HI(g) —> H,(9)*1,(9)

TTOU TTEPIYPAPETAI GTO TTEipaPa 2, OTTWG QaiveTal aTo OeEIO dIAYPAUPA
TOoU oXAMaTOG 4.2.
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e

)

3

= HI HI

X

X

%- H2' I2 Hz: |2
W

Xpovog ——— XpovoG——>»

ZXHMA 4.2 MetaBoAn ouykevtpwoswy H,, |, HI, ka8wg To odoThua Tpo-
oeyyilel Tnv IcoppoTTia. ApIoTEPA EKIVAME UE ICOHOPINKEG TTOCOTNTEG H
Kai I, (a” Teipapa), evw 5&§1d Sekivaue armro HI (B meipapa).

2

Av eTmikevTpwOoUpE 0TV avtidpaon didotraong Tou HI:
2HI(g) —> H,(9)*1,(9)

maparnpouue 611 1o HI apxiCer va diagtdrar ye apxikr raxurtnra u,. H
TaXUTNTA QUTH OUVEXWG EAATTWVETAI, KOBWGS EAATTWVETAI N TTOCOTNTA dpa
Kal N guykévipwan tou HI. MOAig oxnuaTioTouv o1 TTpWwTeg TToodTNTEG H,
Kal |, apxider kar n avTiBeTn avTtidpacon pe Wia TaxuTnTa U, N OTIOId GUVEXWS
augaveral, 600 augavovrai ol ToagoTNTeG H, Kai I,. Otav n u, yiver ion pe
™ u,, 6Tav dnAadn o pubuog diaotaong Tou HI £§iowBei pe 10 pUBUO
oxXnuaTiogou autou, To piypa H,, I, kar HI ammoktd otabepr) ouoTtaon. 210
onueio auto €xel atrokataoTabei IcoppoTria.

]
|
2 |
3 Mpog ta 6&ia (v,) I
o)
~c |
8— | N
E 2HI(g) ==H,(g) +1,(g)
5 |
) |
|_a
=3 | ,
> | Mpo¢ ta aplotepd | loopporia .
o
= | (u) |
I u=U,
1
Xpovog >

IXHMA 4.3 MetafoARn Tng TaxUTNTAG aVTidpaong Kabwg 1o cUCTNHA
mPooeyyilel TNV ICOPPOTTiaL.

» 2uvouwidovrag Exoue OTI 01 avTIOPACEIS TTOU TTPAYUATOTTOIOUVTAl KAl
TPOC TIC OUO KATEUBUVOEIC TAUTOXPOVA KAl KATAARYOUV OE KATaaTaon
XNMIKNS 1I00ppoTTiag ovoualovral au@idpouec avridpdoeic. O avridpd-
o¢IS autéc aupBoAilouar ue dUo avriBeTnc popdc BEAn uetaél Twy a-
VTIOPWVTWYV Kai mpoioviwy 1.x. H,(g)+1,(g) = 2HI(g)

OewpnTIKA OAES 01 XNUIKES avTIOPAOEIS eival ap@idpopeg, dnAadn KaTaAryouv
o€ Kardotaon XNUIKAG 100ppoTTiag. Av n IcoppoTria gival T6oo TTOAU
METATOTTIONEVN TTPOG Ta OEEIA, WOTE Eva TOUADXIOTO aTTé TA AVTIOPWVTA

Xnuikn tooppornia
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va unv avixveueral, TéTE n avtidpaon XapakTnpietal povodpopn 1 TTOOOTIKHA.
H xnuIKr 100ppoTTia PTTopEi va €ival OJOYEVAG 1) ETEPOYEVNAG.

Ouoyevi 1I00ppoTTia £Xouue 6TAV Ta AVTIOPWVTA Kal TTPoIdvVTa BpickovTal
otnv idla eaon (agpia f uypa) m.x. N,(g)+3H,(g) = 2NH,(9)

Erepoyesvn 100ppoTia €xoupe OTAV TA CWHPATA TTOU CUHUPETEXOUV OTNV
I00pPOTTia (aVTIOPWVTA Kal TTPOIoVTa) BPiCKOVTAl OE TTEPICOOTEPEG ATTO
pia @aoeig m.x. CaCO,(s) = CaO(g)+CO,(s)

CaCO, CaOo

ZXHMA 4.4 Etepoyeviig 100ppoTria peTagd Twy otepewv CaCoO,,Ca0 kai Tou
aépiou CO,.

Amédoon XnUIKAG avTidpaong
‘EoTw 61 o€ Kevo doyeio oykou V L rpooBitoupe 4 mol N, kai 20 mol
H,, Ta otroia avTidpouv TTPOG OXNUATIOUO aupwviag, ue BAaan Tn XnuIkn
e€iowan;:

N,(9)+3H,(g) —> 2NH,(9g)
OewpnTIKA Kal QOaov dexToUNE OTI N avTidpaan €ival JovOdPOUN, TTEPIUEVOULE
va avTidpacouv 4 mol N, pe 12 mol H, Tpog oxnuaTtioud 8
mol NH,. MpakTikd, 6pwg, Adyw Tng XNMIKAG I00PPOTTiag TTou atrokabioTaral
METAGU Twv agpiwv N, H, kai NH,;:

N,(9)+3H,(9) = 2NH,(9)
mapayovtal 6 mol NH,, 6Trwg @aivetal oTov TTapakaTw Tivaka.

T006TNTEG / Mol N,(g) + 3H,(g) = 2NH,(9)
apxIKa 4 20

avTidpouv & 9

TTapdayovTal

I00ppOTTia 1 11

Ovoudloupe amédoon (a) piag avtidpaong 1o Adyo TnG ToooéTNTAG TNG
ouaiag TTou TTapAyeTal TIPAKTIKA TTPOG TNV TTOCOTNTA TNG ouaiag TTou Ba
TTapayoTav BewpnTIKA av n avTidpaon ATav TTOCO0TIKA, dnAadn:

TTO0OTNTA OUGIAG TTOU OXNUATICETAI TTPAKTIKA

ToodTNTA ouaiag TTou Ba oxnuatfétav BewpnTiKa

® Movobdpoun 1j moootikn
givat n avtibpaon nov
yivetat pog pia uovo
Katevduvon.

® Aupibpoun sivau

n avtiépaon nmouv
npayuatornoLeitaL Kat

nPo¢ Ti¢ U0 KaTeUIUVOELS.
Y6 katdAAnAeg ouvOnkeg
(kAgLoTo oUotnua, otadepég
ouvInKeg) n aupibpoun
avtiépaon obnyeital

O€ KaTaotaon XNULKNG
Loopportiag.

® 3TNV Kataotaon XNULKNg
toopportiag toxyvouv ta €§ng:
- n ovotaon Twv
avTLI6pWVTWV-TIPOIOVTWYV
napauével atadepn

- oL TayUTNTEG TWV U0
avtidetwy avtibpacewv
(apiotepa npog ta Seéia

Kot 6e€Ld mPoG T APLOTEPCH)
g§ilowvovral.
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2T0 OUYKEKPIPEVO TTapAdEIypa n atmddoon (a) givai:

6molNH, 3 75 ,
a=———2="=—"=0,75775%
8molNH, 4 100

Mpogavwg, n amrédoon Piag avTidpaong TTou yivetal aTn Biounxavia €xel
TEPAGCTIO OIKOVOUIKO £vOIa@EPOV. O1 XNUIKOI - XNUIKOI UNXAVIKOi ETTIOILKOUV
Me KGBe TpATTO va augrjaouv Tnv ammddoaon (UE To PIKPATEPO duvaTd KOATOG),
peTaBaAlovTag TiG cuvbnkeg avtidpaong. MNa Toug TTapdyovTeg auToug, TTou
MTTOPOUV Va ETTNPEACOUV TNV aTTOd00N WIag avTidpaong 6a YIAoouUlE aThV

ETTOUEVN EVOTNTA.

MNapadeiypa 4.1

Ze doxeio oykou 10 L Badoupe 4 mol PCI,. ©epuaivoupe otoug 1000 K
kai lagTraral 1o 50% Tou PCl,, cUugwva pe TN XNPIK egiowaon:
PCI,(g) = PCl,(g)*Cl,(g)

Na utroAoyioToUV:

a. O1 TToo0TNTEG AWV TWV AEPIWY GTNV ICOPPOTTIA.

B. H pepixn miean Tou Cl, oTnv 1c0ppoTria.

y. H oAIkn Trieon otnv 1coppoTria.

AYZH
‘Exoupe apxikda 4 mol PCI, kai diaotrdrai 10 50%, dnAadn:
490 mol =2 mol
100

a) Y1roAoyioupe TIG TTOOOTNTEG OAWYV TWV AEPIWV GTNV ICOPPOTTIA:
PCl,(g) = PCI,(g)+Cl,(9)

Imol 1mol 1mol
2mol X ]
X =2mol, y =2 mol

dnAadn éxoupe 2 mol PCl,, 2 mol Cl, kai (4-2) mol = 2 mol PCI,.
B) H pepikn mrieon Tou Cl, atnv 1Icoppotria divetal atro 1n oxEon:
pCI2 'Va = nCI2 R-T
2 mol-0,082 =™ 1000 grad
mol - grad

= =16,4atm
Perz 10L

y) H oAIkA TTiean oTnv 1IcoppoTria diveTal atrd Tn axéon:
PV,=n,RT

otrére: P = (6:0,0821000)/10 atm = 49,2 atm

E@appoyn
Ze doxeio oykou 2 L Badoupe 5 mol COCIL,. Oeppaivoupe atoug 227 °C
Kai diaogTraral 10 80% Tou COCI,, 6TTwg deixvel n xNuIKN egiowon:

COCl,(g) = CO(g)+Cl,(9)
Na utroAoyioeTe:
a. TIG TTOOOTNTEG OAWYV TWV AEPIWV GTNV ICOPPOTTIa
B. Tn pepikA miean Tou CO aTnVv Ic0ppoOTTia
Y. TNV OAIKN TTiECN TWV agpiwv OTn B€anN 1I00pPOTTIOG.

Xnuikn toopporia

e H anébdoon piag
avtibpaong, a, kupaiverat
ano 0 éw¢ 100%. Oco to

o tpooeyyileL tn povada
T000 n avtibpaon nAnoiadet
™ povodpoun, Kuplapyei
énAaén n popa npog ta
6eéla. Avrideta 6000 10 a
npooeyyiieL to 0 600
KUpLapXEL N popd TG
avtiépaong rpog v’
apLotepa.

y. 184,5 atm
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Mapadsiypa 4.2
Ze Kevo doxeio eioayoupe 2 mol N, kai 8 mol H,. Av atnv 1copporria éxoupe
3 mol NH,, roia eivai n amédoon Tng avtidpaong;

N,(9)+3H,(9) = 2NH,(9)

AYZH
Ovopadoupe x mol Tnv moootnTa T0u N, TTOU avTIdpd, otdTe pe Baon Ta
Oedopéva TOU TTPOBAAUATOG, TTPOKUTITEI O TTIVAKAG:

Aivetan 611 €xoupe oTnv I0oppoTria 3 mol NH,, dnAadn 2x=3, dpa

mooT6TNTA NH, TToU oXNnuaTiCeTal TTPAKTIKA

a:
mooTétTNTa NH, TToU Ba oxnuamndérav BewpnTika (avTidpaan yovodpoun)

n x=1,5. H amédoon a eivai:

3 mol NH, ou oxnuaricovtai

3
a= =—=0,75175%
4 mol NH, Ba oxnuarfotav BewpnTikd 4

E@apuoyn
Ze Kevo doyeio elodyoupe 4 mol SO, kai 10 mol O,. Av oTnv IcoppoTTia
€xoupe 3 mol SO,, Tola gival n ar6doon TNG avTidpaong:

2S0,+0, = 2S0,

(a=0,75)

(4.2 MapdyovTeg Trou eTTnpeddouv Tn Béon
XNMIKAG 1I00ppoTriag - Apxn Le Chatelier

Mevika

O1wg AN avagépape, hia avTidpaon eEEAiCOETal PE TETOIO TPOTTO, WOTE
va @Tacel TEAIKE o€ KaTdoTaon XNMUIKAG I00ppoTTiag. H katdoTaon auth
Teivel va dlatnpnOei, epdoov To xNUIKG oloTnua o€ diatapdooeTal. Av
dlaTapdéoupe To cUOTNHA I00PPOTTIAG, METABAAAOVTAG TT.X. TN BEpUOKpaTia,
TOTE 01 OUO avTiBeTeG avTIOpAoelg dev eEeAicoovTal TTAEoV e TNV idla
TaXUTNTA, aAAd €TTIKpaTEi N pia atmd TIg OUo kaTeuBUvoelg. To oloTnua
OuwG Kal TTaAI Ba 0dnynBei o€ Ic0ppoTTia (VEa BETN XNMIKAG ICOPPOTTIAG).
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MNa mapddeiypa, av emPBAaAAoupE véEG CUVOAKEG OTO GUGTNUA ICOPPOTTIAG:
H,(9) + 1,(0) = 2HI(g),
T6TE MOAVOV N avTidpaaon va e€eAicaeTal TaxUTePa TTPOG Ta OeCIA aTT’ O,TI
TTPOG T APIOTEPC, PE aTTOTEAEOUA va augnBei n ToodTnTa Tou HI. £’ auTn
TNV TTEPITITWON AéPE OTI N BEGN IG0PPOTTIAG PHETATOTTIOTNKE TTPOG Ta OEEIA.

MapdyovTeg TTOU eTTNPEGOUV TN Béon XNMIKAG
I00PPOTTIaG

H B¢on 100ppoTriag ernpedleTal amd Toug £ENG Tapdyovres XNUIKAS
I00ppoTTiag:

1. TN CUYKEVTPWON TWV AVTIOPWVTWYV 1 TTPOIOVTWY,

2. Tnv Tieon,

3. Tn Bepuokpaaia.

Apxn Le Chatelier

MTropoupue va TTpoBAéwoupe BewpnTiKA TTPOG TTOI0 KATEUBUVAN PETATOTTI-
CeTal n B€0n WIag 1I00pPOTTIAg (XNUIKAS A UOIKNG), XPNOIKMOTIOIWVTAG TV
apxn Le Chatelier A, 6TTwg atmmAd AéyeTal, «apxn TNG QUYAG TTPO TNG Biagy.
ZUPQWVAa PE TNV apxn auTh:

* Orav peraBdAdouvue évav amd Toug OUVTEAEOTES I00ppoOTTiag
(ouykévrpwaon, ieon, Bspuokpaaia) n BEacn NS I00pPOTTIAC LETATOTTICETAI
TTPOGC EKEIVN TNV KATeEUOUVON TTOU TEIVEI va avalpEéael TN UETABOAN TTou
EMIPEPALE.

MeTaBoAn TnGg Beppokpaciag
H adgnon Tng Bepuokpaciag YeTaToTifel TNV ICOPPOTTIA TTPOG TNV KatelBuvan
ekeivn 61TOU aTToppOoPATal BepudTnTa. AVTiBETa, N PEiwan TNG
Bepuokpaaiag HETATOTTICEI TNV ICOPPOTTIA TTPOG TNV KaTeUBuvan ekeivn éTTou
eKAUETaI BeppoTNTa. Me GAAa Adyia, n auénan TnNg Bepuokpaaiag euvoei TNV
evOO0epuUN avTidpaacn, vw N Peiwaon €uvoei TNV e€wBepUN
avTtidpaaon.
Ag TTdpoupe yia TTapddEIyUa TNV ICOPPOTTIA:

250,(9)*0,(g) = 2S0,(g) AH =-198 kJ (e5wBeppn)
Av 0’ éva doxeio aTaBepou OyKou TTOU TTEPIEXEI O€ Io0ppOTTia Ta agpia SO,
O, ka1 SO, augrjooupe Tn BeppoKpaaia, TOTE N ICOPPOTTIA HETATOTTICETAI TTPOG
Ta aploTepd, dnAadr) pog Tn didoTracn Tou SO,, WaTe va eAaxIoToToINOE
N METOROAN TTOU TTPOKAAECOIE.

2XHMA 4.5 H e§wlepun 1coppoTria,
TTOoU YiveTal o€ uSaTIKO SiGAupa:
CoCl,>+6H,0 = Co(H,0),**+4CIl" AH<0
(HTTAE) (podoxpwpo)

HE Yo&n peTarotrideTal Tpog Ta degid,
oUuewva pe Tnv apxn Le Chatelier,

Yy’ auTo KOl TO XPWHA TOUu SIaAUHATOG
aAAdadel atrd PTTAE 0€ POdOXPWHO.

Xnuikn toopporia

® O1 KataAUteg Sev
ennpeadouv tn Iéon tng
XNUIKNG toopportiag. Ot
KATAAUTEG EMUTOYUVOUV KOl
T1¢ U0 avtideteg avTibpaceLs
UE Tov ibLo puduod, ue
QMOTEAECUA VA UELWVOUV TO
XPOVo nou xpeLadetal yio tTnv
QMOKATAOTOON THE LOOP-
porniag.

Henry-Louis

Le Chatelier

(1850-1936).

FaAAog

avopyavog

XNULKOG,

Kkadnyntr¢ oto

naveniotiuto tng ZopBovvng.
O Le Chatelier é6woe
EKTTANKTLKO €PYO WG
gnotHuovag,

w¢ SdokaAog Kat wg
ouyypapéag. Edswpeito
auvdevrtia oe Fpata
EQAPUOOCUEVNG aVOpyavne
Xnueiag, onwe n uetaAdovpyia,
TA TOLUEVTA, TO pUaAi Kat

Ta eKpNKTIKd. ESeLée OTL Tl
npoBAfuata tng xnuikg
Blounyaviag uropouv va
emAudoUv ue otevotepn
ouvepyaoia Twv SewpnNTIKWV
UE TOUG UNXavIKoUug
napaywyng.

e O1 eéwdepues avtidpaosis
Exouv ueyaAn anobdoon oe
XOUNAéG IpuoOKpaOiES, EVw oL
evé09epueg oe uPnAég depuo-
Kpaoieg.

® H apyn Le Chatelier umopei
VO EQAPUOCTEL AKOUA KOl OE
LOOPPOTTIEG PUOLKWV
UETABOAWV m.X. UETABOAEG
(PUOLKWYV KOTOOTACEWV.
Etot, av otnv tooppomnia:
H,0() = H,0(g),

nou givat evéodepun,
avérioouue tn depuokpaoia,
n tooppomnia peraromnietol
npog ta 6eéia.
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MeTaBoAR TNG CUYKEVTPWONG MIAG OUCIAG

Z0poewva pe TNV apxn Le Chatelier n petaBoAn tng ocuykévripwaong o€
£Va N TTEPICOOTEPA ATTO TO CWHOATA TTOU CUPMETEXOUV OTNV IC0PPOTTIA,
METATOTTICEI TNV ICOPPOTTIO TTPOG TNV KATEUOBUVON EKEIVN TTOU EAATTWVETAI
N TOoATNTA TWV CWHATWY TWV OTTOIWV AUEAVETAI N CUYKEVTPWON 1] TTPOG
TNV KateuBuvaon TTPOG TNV OTToIa OXNUATIOVTAl TO CWHATA, TWV OTTOIWV
MEIWVETAI N CUYKEVTPWON.

MNa TTapdadeiyua o€ doxEi0 EXOUNE TNV ICOPPOTTIAL:

N,(9)+3H,(g) = 2NH,(g) 61Trwg @aivetal oTo oxnua 4.6 a.

Av og oTaBepn Bepuokpaaia kal ge aTabepd GYKO AUEAGOUE T GUYKEVTPWON
piag ouaiag T.x. mpoaBétovrag N,, n avridpacon Ba petatomoTei TPOG T
0egia, omdTe eAaTTWVETaI N OUYKEVTPWON Twv N, kal H,, v augdaveTai n
ouykévrpwan Tng NH, .

mpPoodnkn N, N

a. B. Y.

ZXHMA 4.6 Me mpoo®rkn N, n 1coppotria N,+3H, = 2NH, perarorigeTan
mpog Ta SegId.

MeTaoAn TnG Trieong
H petaBoAn Tng Trieong, Tou TTpoKaAEiTal e JETABOAR TOu OyKOU TOU
doxeiou, eTnpeddel Tn BEon TNG XNUIKAG I00PPOTTIOG HdVO OTAV:
i) OTNV I00PPOTTIa CUUHPETEXOUV AEPIEG OUTIES KAl
i) katd TNV avtidpacn TTapaTneEiTal JETABOAA Tou apiBuoU mol Twv agpiwv.
2TIG TTEPITITWOEIG AUTEG, TUMQWVa PE TNV apxr Le Chatelier, n aténon
TNG TTieong uTTé 0TaBEPN BEPUOKPATIa JETATOTTICEI TNV ICOPPOTTIA TTPOG TNV
kateuBuvan o1Tou €xoupe AiyoTepa mol agpiwv (Ta Aiyétepa mol ackouv
MIKpOTEPN TTiEaN). AVTIBETA, N peiwan TNG TTieang uTté oTaBepn Bepuokpaaia
METATOTTICEI TNV ICOPPOTTIO TTPOG TNV KATEUBUVAN OTTOU £XOUME TTEPICOOTEPA
mol Twv agpiwv (aokoUv peyaAdTepn Trieon).
MNa apdadelypa av e dOXEI0 TTOU ETTIKPATEI N Ic0ppOTTia (BAETTE oYM
4.7): N,(9)+3H,(g) = 2NH,(9)
au&Aooupe TNV TTiEaN, EAATTWVOVTAG TOV OYKO TOU doXEiou o€ aTaBEpn
Bepuokpaaia, TOTE n 1Ic0ppoTTia peTaToTriCeTal de€Id. Kar’ autd Tov TpATTOo
avTidpaaon Teivel va EAATTWOEI TNV TTiECT, KIVOUWEVN TTPOG TNV KaTeUBUvan
OTTOU EAATTWVETAI O apIBudS Twv mol Twv agpiwv (atd 4 o€ 2 mol).

ZTIT Z
II\JI\J

H napovoia ubpatuwv
UETATOTI{EL TNV LOOPPOTTiQL

CoCl (s)+6H,0
(umde) =
CoCl,.6H,0(s)
(kokkivo)

npog ta 5eéla, onote To
Xpwua aAAdlel aro pnAe
rou givat tou CoCl (s) og
podoxpouv rou givat Tou
CoCl,.6H,0(s) M’ auté
TOV TPOTTO UMOPEL va YiveL
aviyvevon tng vypaoiag.

e MetaBoAn tn¢ nieong
eniong npokaAsital ue
Eloaywyn EVyeVOUS aepiou
oto uiyua toopporiag,

Umno otadepo OyKo Kalt
Jdepuokpaoia.

3tnv nepintwon avth n
XNULIKN toopportia Sev
ennpealetal.

2ZXHMA 4.7 AiaypaupaTIKA
QITEIKOVIOT TNG EMidpacng
mouU £X€&l N EAATTWON TOU
Oykou Tou doxeiou (augn-
on Tng mwieong) oTn Béon
TNG ICOPPOTTiag:

N,+3H, = 2NH,

ZTNV MEPITITWAON OUTH £XOUHE
METOTOTION TNG ICOPPOTTIOG
WPOg Ta de§Id, CUPPWVA PE
TNV apxn Le Chatelier.
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Napadsiypa 4.3

2 KAEI0TO doxeio £xoupe og Icopporria a mol N,, B mol H, kar y mol NH,
ot Beppokpaaia 8: N,+3H, = 2NH,, AH =-22 kcal

a. Augavoupe Tov Oyko Tou doxeiou, oTroTe N TooOTNTA TNG NH, eAaTTW-
VETAl.

B. Augavoupe Tn Bepuokpaaia, omroTe N ToooTNTa TNG NH, augaveral.

y. MpooBttoupe moodTNTa H,, 0116TE N TTooGTNTA TNG NH, eAaTTWVETAI
[Moia atrd TI¢ TTapaTmdvw TPEIG TTPOTACEIS Eival CWOTH;

AMANTHZH

H a. eival owaoTn, yiati augdvovtag Tov OyKo Tou DoXEioU, EAQTTWVETAI N
TTiEoN. ZUVETTWG N Trieon TTPETTEl va auénBei, cuppwva pe TNV apxn Le
Chatelier. TNa va auénBei dpwg n mieon Ba TpéTrel va augnBei o apiBudg
TwV Mol agpiwv yI autd Kal n avTidpaon «TTaE» TPOG Ta aploTePd. AnAadH,
guvoeital n diaoraon g NH,, pe amotéAeoua n ToooTNTA TG VA EAATTWVETA.
H B. eival AdBog, yiaTi n alénon Bepuokpaaciag euvoei TIG evOOBEPUEG
avTIdPAoEIG.

H y. eival AaBog, yiari étav mpocBétoupe H,, n 1I0oppoTria petarotrideTal
degia mpog axnuatouo NH,.

E@appoyn
Ze KAEIOTO Boxeio £xoupe og IcoppoTria a mol SO, B mol O, kar y mol
SO, o¢ Bepuokpaacia 6:

250,+0,+=2S0,, AH=-198 kJ (e§wBepun)

a. MpooBetoupe ToooTnTa O, OTGTE N TTOGOTNTA TOoU SO, EAATTWVETAI.
B. Augavoupe Tn Bepuokpaaia, oTroTe N TOooTNTA Tou SO, EAATTWVETAI.
Y. Augavoupe Tov Gyko Tou doxeiou, oTTOTE N TTooOTNTA Tou SO, EAATTWVETAI.
Moleg atrd TIG TPEIG TTAPATTAVW TTPOTACEIG Eival CWOTEG;

(4-3) 21a0gpd XNUIKNG IcoppoTriag K_ - Kp

Mevika

AU0 Baagikd epwTAMATA TTOU a@opoUV Tn XNUIKA avTidpaon eivai:

a. Moéoo ypryopa f apyd @Tavel pia XnKIKAR avTidpaon oTnv KatdoTaon

XNHIKAG 100pPOTTiag;

B. Av yvwpiCoupe TNV apxikf cUOTACN TOU QvTIOPWVTOG CUCTHANATOG, TIG
apXIKEG ONAAdK TTOOOTNTEG TWV OUCIWYV TTOU CUPMETEXOUV OTNV avTidpaaon,
P0G Ta TT0U Ba 0dnynBei n avTidpaacn kai TTola Ba gival n TeAIKR TN oUoTaon;
Moieg Ba gival dnAadn ol CUYKEVTPWOEIG avTIOPWVTWYV Kal TIPOIOVTWY OTn
Béon XNUIKAG I00pPOTTIag;

Tnv ammdvTnon OTo TTPWTO EPWTNUA BIVEI N XNMIKA KIVATIKY, EVW TO KAEIDI yia
TNV amma@vTnon o1o 0eUTEPO EPWTNHA ATTOTEAE] Hia 0TaBEPA, TTOU OVOUAEETal
oTaBePd XNUIKNAG IGOPPOTTIOG.

ZraBepd xnUIKAG I00ppoTTiag - K
MNa pia apgeidpoun XNUIKA avtidpaaon TTou TTEPIYPAPETAI aTTd TN XNUIKA
e€iowaon:
aA(g)+BB(g) = YI(g)+5A(g)
atmodelkvueTal Tl OTNV KATAOTACN XNMIKAG I00pPOTTiag N TapdoTacn
[r1Y [AP
[Al° B

Xnuikn toopporia
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€xel pia oTabepn Tiun mou cupPBoAidetal pe K . H o1abepd autr) ovouagetal
arafspd xnuikng iIcoppotiag kai uerafdAAsrar uévo pe tn Bspuokpaacia.
H mmapatmdvw ox€on HeTagU TwWV CUYKEVTPWOEWY TWV AVTIOPWVTWY Kal
TTPOIOVTWYV EKPPACEI TO VOUO XNMIKNG IC0PPOTTIAg.

[rI¥ (AP

VOUOG XNMIKNG Iooppotriag K =
[A]° B

Eival mpogavég 611, 600 peyahuTepn ivail n TiuAq g K 1000 peyaAuTepo
TTOO0OTO TWV AVTIOPWVTWY UETATPETTETAI € TTPOIOVTA, dnAadn 1600
TTEPICCOTEPO N XNMIKA 1I00PPOTTIA Eival HETATOTTIOPEVN TTPOG Ta OEEIG Kal
600 PIKPOTEPN ival N TIuA TN K 1600 TTePIToOTEPO N XNUIKN I00pPOTTIa
€ival JETATOTTIOPEVN TTPOG TO APIOTEPG.

KivnTiki amrédei§n Tou vopou XNUIKAG IC0PPOTTIag
‘E0Tw n ap@idpoun avtidpaon:

2A(9) + B(g) = A,B(9)

n otroia AauBdvel xwpa o€ Eva aTadio Kal TTpog TIG U0 KaTEUBUVOEIG,
gival dnAadn atrAn avTidpacn Kal TTPog TIG dUO KaTeUBUVOEIG.

Me Baon 1o vouo Tng TaxuTnTag, n TaxuTnTa TNG avTidpaong TTPog Ta O¢-
& eivar: u =k, [AJ[B],

KOl avTioToIXa TTPOG Ta apIoTePd givar: u, = K [A,B].

21NV 1I00pPOTTia OJWG EXOUNE: U, = U, OTIOTE,

K,JA’[B] = k,[A,B] 1

1

[AB] k

AFB] K

2

Av Trdpoupe pia avtidpaon TnG idlag HopPRg, TTou gival dSPwG TTOAUTTAOK,
dnAadn yivetal o€ TTeEpIcOOTEPA EVOIGUETQ OTADIA!

K1
1° otddIo: 2A <K_’ A,
’ —> 2A+B=AB

K‘1
2° otddio: A+B —>‘K AB

TéTe N 0TABEPA XNMIKAG I00PPOTTIAG yia kGBe oTAdIO Eival:

Al kK, K [AB] K,
= > = — qu = = —
o [AP K, 2 [AJB] k'

2

Av TToOAaTTAaCIGC0UPE KATA PEAN TIG BUO OXECEIG EXOUE:
[AdIAB]  [AB]  kyky

KT AR B T e koK,

® H ouyKkévTpwon Tou oTEPEOU
napaleinetal ano tnv
éxppaon tng K, kadwe autr
elvat aveéaptntn ano tnv
nmoooTNTA TOU.

AnAaén yia tnv tooppornia:
CaCo,(s) — CaO(s)+CO,(g)
&youvue K =[CO,]

Emniong yia tnv tooppornia:
PCl(Y) = PCl (Y)+Cl(g)

K =[cCl,]

TTPOI-
ov1a

avTl-
Opw-
VTIQ ——

Av n tiun tng otadepacg
XNULIKAG Loopportiag ExeL
UEYAAN Tiun, Tote n anddoon
t™¢ avribpaong ivat
UEYAAN.

avTi-
Opw-
vTa

TTPOI-
ovra
H

Av n tiun tng otadepacg
XNULIKAG Loopportiag ExeL
ULKPN Tiun, TOoTe n andéoon
™¢ avrtibpaong eivat uikpn.
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Z1a0epd XNMIKAG 1I00ppOTTIaG - Kp

Av 0TO OUCTNPA I00PPOTTIOG CUMMPETEXOUV aépIa, TOTE O VOUOG XNMIKNAG
ICOPPOTTIOG UTTOPEI VO EKPPACTEI O€ OUVAPTNON ME TIG UEPIKEG TTIECEIG

TwV agpiwv. H avtioToixn otabepd cupBoAiceTal K, kai ecapraTal yévo
atro Tn Bepuokpaaia. AnAadn yia Tn XxnIKn e€icwan);

N,(g) +3H,(9) = 2NH,(g)

EXOUE:

2
K = P NH3

3
P psz Ho

Zxéon Tou ouvdéel TNV Kp Me TRV K
Aivetal n xnUIKA e€icwon;:

aA(9)+BB(g) = vI(g)+dA(9)
H Kp diveral atrd Tn oxéon:

K, = pi -p% _ (CFRT):-(CART)Z _K, (RT)y+§—(a+B)
Py Pg (CART) (CBRT)

dnhadn, K = K, (RT)A
omou, A = y+0 - (a+P),

AvA =0, 101E Kp = K, Ztnv mepimtwaon autn n K_ kai n Kp eival kaBapoi
apiBuoi.

Mpog Trola KareuBuvon KiveiTal gia avtidpaon;
‘EoTtw n 1coppoTria: aA(g)+BB(g) = yI(g)+0A(g)

2Tn B€an XNUIKAG I00PPOTTIOG N TIUA TOU KAGGUATOG

[F)Y (AP
[Al" [B]°

ioouTal ye K . To rapamavw KAGoua, Tou ovouddetal mnAiko avridpaong
kal oupBoAiceTal pe Q_, £xel TiuA didgopn TNG K o€ Kardataaon Wn 100ppoTTiag.
Me Baan Tnv Tipr NG Q_ pTropoUe va TTPoBAEWoUE TTPOG Trola KaTeBuvon
0d¢elel pia avTidpaon (6e§Ia i apioTepd), WOTE VO ATTOKATACTAOEI N 1I00pPOTTia.
MTtropoupe dnAadr) va dIaKPIiVOUNE TIG €EAG TTEPITITWOEIG:

i)Av Q_ = K_T0o gUoTnua BPioKeTal O€ KATAOTAGN ICOPPOTTIAG.

ii)Av Q_<K_ 10T n avTidpaan Tnyaivel Tpog Ta SeGIA, WaTe N TIUA Tou Q_
va PHEYOAAWOEI (MIKPAIVEI O TTOPAVOPOOTHG TOU KAAOUATOG KOl HEYAAWVEI
0 apIBunTAg). Kat’ autd Tov TpOTTO To oUCTNUA TTpoaEyyidel Tn Béon
iIoopporTriag, émmou Q_ =K.

i) Av Q, > K , 167€ n avTidpacn odeuel TTPOG TA APIOTEPA, WAOTE TO CUCTNUA
va @TaoEl o€ I00PPOTTIaL.

Xnuikn tooppormia

® Q = Quotient (Adyog)

e Kat’ avtiotolyia to Q,
glvat to mNAIKo TwWV UEPLKWV
nécewv. H ouykpLon tou
ueto K, anoteAei tn Baon
yLa tov kadopLouo tneg
katevduvong

Lo avtidpaong.
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MNapadeiypa 4.4

Ze doxeio oykou 10 L éxoupe oe 1copporria 40 mol NH,, 20 mol H,, kai
60 mol N,,. Moia n Tipr NG K Twv TTapakaTw £5I0WOEWY TTOU TTEPIYPAPOUV
TO QAIVOUEVO:

N,(9) +3H,(g) = 2NH,(g) (1)
1/2 N,(g) +3/2 H,(g) = NH.,(g) (2)
2NH,(g) = N,(g) + 3H,(9) 3)
AYZH
21NV KatdoTaon XNUIKAG IGOPPOTTIAS OF CUYKEVTPWOEIS TWV TPIWV CWHATWV
eivai:
40mol
[NH.]= BEL 4 M
H]= 20mol oM
2 10L ® Ot povadeg g K.
[N.]= 60mol =6 M géaptwvtal ano tn poppn
2 10L ™G Xnukis e§iowong.
Suvidwe opweg
auUTEG mapaleinovral.
, . [NH,J? , ,
Ma v (1) n TP Tou KAdopaTog 5 OTNV ICOPPOTTia IGOUTAI PE
[N,I[H,]
v K, auTrg Tng egicwaong, dpa:
4% (mol . 1 o Hriur e K, Sev
Kc = 6.2° T = g M QVOPEPETAL TN XNIULKA

toopportia (6nA. oto
XNULKO QOaUVOUEVO) TTOU
npayuatomnoteital, aAia
otn xnuikn e§iowan mouv
IooUTal pe TN aTaBepd Ic0ppoTTiag TNG e&iowang autig, K’ , otroTe: TEPLYPAPEL TNV LOOppOTTIQL.
I’ auto kat n tyun tng
aAldalel, otav aAAddéet o

NH
AvdAoya, yia Tn (2) n T Tou K)\é(oponogﬁuj]]3,,2 aTnVv IcopPOTTia
2 2:

K/ = % M R K.= L M TPOTTOC TTOU YpapETaL N
6" . 2% \/§ Xnuikn efiocwon, aveéaptnta
aV MEPLYPAPETAL TTAVTA N
. o ib1a 1oopportia. HK_piag
Anhadn K = \/K_C opLopgvng xnptkiig e§iowang
. , Lo, (ue ouykekpLuévn @opa
Avaloya uttoAoyiceTal n otabepa K ™ g (3): Ka ouvTEAEoTéC) AAAGTEL
. o TR, uovo av allaéel n
K., = 3M? dnAadrn K., = K Jepuokpaoia.
E@appoyn
Ze doxeio oykou V £xoupe ag I0oppoTria Toootnteg SO,, O, kai SO,. H
K, Tng avtidpaang: 250,(g)+0,(g) = 2S0,(g) civar 4 Lmol™.
Moia givai n Tipn g K, yia kaBe avridpaon:
a. 280,(g) = 2S0,(9)*+0,(9)
a.0,25

B. SO,(9)*+1/20, = S0O,(9) 62
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Mapadeiypa 4.5
2 ¢ doxeio dykou 1 L utrdpxel moodtnTa oTEPE0U C o€ IcoppoTria pe 4 mol
CO, ka1 8 mol CO. Moia gival n Tipr TG K, TNG XNUIKAG £§iowaong

CO,(@)+C(s) = 2CO(g);

AYZH

Ta kaBapd oTEPEG CWPATA TTAPCAEITTOVTAI ATTO TNV EKPPACT TNG OTABEPAG
XNHIKNG I00ppoTTiag. H ouykEVTpwon Twv OTEPEWV BewpeiTal oTabepn Kal
N TIYA TNG €ival evowpatwyuévn oTnv TIPA TNG oTabepdg 1IcoppoTriag. ‘ETol,
n otaBepd K Tng XnUIKNG egiowang

CO,(9)*+C(s) = 2CO(g)

givai:

K —M—[?T ~16

° [co,] 4
1

Epapuoyn

2 ¢ doxeio dykou 1 L utrdpxel moodtnTa 0TEPEOU C o€ IcoppoTria pe 2 mol
CO, ka1 6 mol CO o¢ Bepuokpaaia B,. Moia givar n TiuA Tou K_ yia kaBepia
atro TIG TTAPAKATW XNMIKES EEICWOEIG:

a. CO,(g) + C(s) = 2CO(g)
B. 2CO(g) = CO,(g) + C(s)

Mapadeiypa 4.6

Ze doyxeio oykou 1 L kai og Beppokpaaia 500 °C eioayovtal 3 mol H, kai
3 mol |,. Na utroAoyioete Tov apiBud mol HI otn B£on 100ppoTriag, kabwg
Kal TNV amodoan Tng avridpaong, av n K g XxnuIKAgG egicwaong
H,(9)+1,(9) = 2HI(g) oTtoug 500 °C icoUuTal e 49.

AYZH

Ovopdadoupe x mol Tnv Too6TNTA TOU H, TTOU AVTI®OPA KAl OXNUATICOUKE
TOV TTAPAKATW TTivaka. [a 1o X UTTapxel 0 TTEPIoPIoPOG: 0 < x < 3, dnAadn
WG TOCOTNTA Ba £Xel BETIKNA TIUA Kal HIKPOTEPN ATTO Ta GUVOAIKA mol H,
TToU OI0B£TOUE.

Xnuikn toopporia
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21NV KatdoTaon XNUIKNAG I00pPOTTiag IoXUEl O TUTTOG:

)
2
- [HI2] q 49 = 1 q7 2X
[H,1°11,] (3-x)(3-x) 3-x
1 1
AUGN, n oTToia IKAVOTTOIE TOV TTEPIOPICHO TTOU BECaE Kal gival OEKTH.

Apa oTnv IcoppoTTia Ba éxoupe 2-% mol Hl= %mol Hlkai n atrédoon

NG avtidpaong Ba civai =0,77

w|w|~N
©|~N

E@apuoyn

Ze doxeio oykou 1 L kai oe Beppokpaaia B, eicayovral 4 mol PCI, ou
BIaCTIWVTAI HEPIKWG, TUPQWVA PE TN XNUIKN ggiowon. MNéca mol Cl, Ba
€xoupe oTnv Ioopportria av n K. tng avtidpaong:

PCl,(g) = PCI, (9)+Cl,(g) 1000101 pe 9 oe Beppokpaaia 6,.

Mapadsiypa 4.7
Ze doyxeio oykou 41 L eigdyovrar 2 mol N,O,. Oeppaivoupe otoug 27 °C
omorte 10 N,O, dlaoTrartal HEPIKWG, CUNPWVA PE TNV avTidpaon:

N,O,(g) = 2NO,(9)

To aéplo piypa icoppoTriag €xel oAIkr TTieon P=1,8 atm. ZnTtouvrai:

a. H guvoAiki TroootnTa o€ mol (n ,) Twv ouaIiwy aTn B£0n I00pPOTTIAg
B. O1 pePIKEG TTIECEIG TWV AEPIWV OTNV ICOPPOTTIA

y. H1iyn ng K'D NG avTtidpaong.

AYZH

Ovopddoupe x mol Tnv moaotnTa Tou N,O, TTou avTidpd Kal OXNUATICOUUE
TOV akOAouBo TTivaka.

2TNV I00PPOTTia EXOUME:

n,, = (2-x+2x) mol = (2+x) mol

P= 1,8 atm

V=41L

T=06+273 =300 K

pagoupe TNV KATOOTATIKA ££iCwWON yIa TO YiyHa KOl €XOUUE:
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0,082 atm'L

PV=n_RTn 1,8 atm41 L=(2+x) mol . 300 K
mol'K

N x = 1 Kal £XOUME:
(a) n, = (2+x) mol = 3 mol

— n’\‘204 — . 1 —
(B) Py, = P—_——=1.8atm 5T 0,6 atm

SP— ™y gam o= 12at

pN02_ no)\ - ) aim 3 - y atm
p? (1,2 atm)?
(y) K= ——2-= =2,4 atm
P Pyyo, 0,6 atm

E@appoyn

2 KAeIoTO doyeio oykou V = 8,2 L eicayovtal 2 mol PCI, kai Beppaivoupe
atoug 227 °C, omote o PCl, diaoTraral pepikwg oUPQwva Je TV avtidpaan:

PCl(g) = PCI,(9)+Cl(9)

To aépio piypa iIcoppoTriag €xel OAIKA TTiean P = 12,5 atm.
(a) Moieg gival o1 PEPIKEG TTIECEIG TWV TPIWV AEPIWV OTNV IC0PPOTTIq; P.,=2,5atm, K =5/6
(B) Moia gival n iy TNG K, g avTidpaaong;

MNapadeiypa 4.8

Ze doxeio oykou V = 20 L eicayovral atoug 500 °C 4 g H,, 508 g I, kai
1024 g HI. Na diepeuvAaeTe av To oUGTNA gival o€ IcoppoTTia. Av Oxl, TTPOG
TT0I0 KaTEUBUVEON 00€UEl N avTidpaon Kal TTolEG Ba ival o1 TTOOOTNTEG TWV
agpiwv atn Béon 10oppoTriag; Aivetal 61 n K, NG TTapakdatw avridpaong
oToug 500 °C givain 9.

H,(9)+1,(9) = 2HI(9)

¢1Y'r§)l).\loinoups TOV apIBUO Mol Twv TPIWV aEPiWY OTNV APXIKN KaTdoTaon:
nH2=‘2L mol= 2 mol (MrH2=2)

n|2=g—g2 mol= 2 mol (M, =2127=254)

=g Mol= 8 mol (M, =1+127=128)

[HIT?

YTroAoyidoupe Tnv TiuA Tou KAaopatog: Q =
[H,]I1,]

aTnNVv apxIKA KatadoTaaon, WOoTE va SIEPEUVACOUNE TTPOG TTOIa KATEUBUVON
00¢elel n avTtidpaaon:

Xnuikn toopporia
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) 2
20 20
AlamioTwvoupe 011 Q >K_  OUVETTWG, CUVETTWG TO oUCTNA dev gival o€
KOTAOTOON I00PPOTTIOG KAl HAAIoTA N avTidpaan odgUel TTPOG Ta apioTePA
pEXPIG OTOU TO KAGoua Tapel Tnv TipnR Q. = K. Ovopdadoupe x mol Tnv
TToooTNTa Tou HI 110U avTIdpd Kal oXNUATICOUPE TO OXETIKO TTIVAKA.

>1nv IcoppoTria:

(8—")2
2

_ |_[|HI]I =KC I"] ng |"] X =0,8 mol
[ 2][2] 2+§ 2+§

20 20

H oUoTaon Tou piypatog otnv iIcopportria givai: 7,2 mol HI, 2,4 mol H,
Kal 2,4 mol 1.

Qc

Egapuoyn
Ze doyeio dykou 10 L, eicdyoupe 0,6 mol N,, 0,4 mol H, kai 0,4 mol NH, ot
Bepuokpaaia 375 °C. Av n K_ ng avtidpaong:

N,(9)+3H,(9) = 2NH,(g)

oToug 375 °C eivar ion pe 1,2, va digpeUVAOETE av To oUCTNHA gival o€
ICOPPOTTIa KAl av O, TTPOG TTola KateuBuvan odelel n avTidpaaon.

Mapadsiypa 4.9

Ze doyeio oykou 1 L mou mepiexel oe iIoopportria 0,8 mol SO,, 0,1 mol NO,,
0,6 mol SO, ka1 0,4 mol NO tpoo6ttoupe 0,3 mol NO,. Ti 8a cupBei atnv
IcoppoTia kai rola 8a eivar n moootnTa Tou NO, 0NV TEAIKR I00pPOTTIA;
Aiverar n 1icopporria: SO,(g)+NO,(g) = SO,(g)+NO(g)

AYZH

Agou oTnv IcoppoTia TpoaTebnke NO,, n avtidpaon cupewva pe TNV
apyn Le Chatelier Ba mpoxwpnRoel Tpog 1a deId, OTTOTE N TTOCOTNTA TOU
NO, eAartTwveTal. Zxnuatioupe TOV TTAPAKATW TTiVOKA:
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AT TNV apxIkr IcoppoTria uttoAoyioupe TNV K
61ou V o 6ykog Tou doxeiou o€ L.

0,6
_[soJNo] vy
*[S0,]INO,] ~ 0.8 0/

vV V

Agou n 8 mapauével otabepr), N K_ 8¢ peTaBaletal kai atnv TeAikn 1I00ppOTTIC
EXOUUE:

H &gkt Auon €ival x = 0,17, oTTOTE GTNV TEAIKI] ICOPPOTTIO £XOUE
(0,4-0,17) mol = 0,23 mol NO,,.

E@appoyn

Ze doyeio 2 L £xoupe ot iocoppoTria 4 mol PCI,, 2 mol PCI, kai 8 mol Cl,.
MpoaoBeToupe 4 mol PCI,. Moigg o1 TToo6TNTEG AWV TWV OEPIWY OTN VEX
ICOPPOTTIQL;

Aiverar n 1iocopporria PCl,(g) = PCl,(g) + Cl,(9)

Mapdadeiypa 4.10

2 doyeio Gykou 2 L €xoupe og Icopporria 8 mol PCI,, 4 mol PCI, kai 8 mol
Cl,. AimAaaiadoupe Tov Gyko Tou doxeiou Kai diatnpoupe Tn Bepuokpacia
oTaBepry. NMoéoa mol Cl, Ba €xoupe aTn vEQ IG0PPOTTIQ;

Aivetai egiowan 1copporriag: PCI, (g) = PCI,(g) + Cl(9).

AYZH

H augnon Tou 6ykou Tou doxeiou EAATTWVEI TNV TTIECN TOU PiyHOTOG.
ZUpowva pe Tnv apxn Le Chatelier, n xnuIkr 1I00ppoTTia YeTATOTTICETAI TTPOG
T €I, OTTOU UTTAPXOUV TTEPIOTOTEPT Mol agpiwv cwpaTwyv. Ovopdldoupe
x mol Tnv moo6tnTa PCI, TTou avTidpd Kal GUPTIANPWYOUUE TOV 0KOAouBo
TTivaka:

Xnuikn toopporia
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ATIO TNV apxIkn I0oppoTTia utroAoyidoupe TNV TiuAR NG K

4.8
_[PCL]CL] 275 _
K, = = =2
Pc.] 8
2
H Bepuokpaaia pevel atabepr), dpa kai n K. ZTnv TeAIKr 1I00ppOTTIa ATTO
v Tipn g K, utrohoyidoupe:

4+x 8+X

Kczzzu
-X

8-x
4

N x = 1,49 n yévn dektA AUGN TTOU IKAVOTTOIET TOV TTEPIOPITNS 0<x<8. ETTopéving
10 Cl, oTnV TeAIKN 100ppoTria Ba civar: (8+1,49) mol = 9,49 mol.

E@appoyn
Ze £va doxeio TTou £xel Oyko V, = 3 L BpiokovTtal o€ IcoppoTria 2 mol
N,O, kai 1 mol NO,, oup@wva pe Tn XNMIKNA £giowon:

N,O,(g) = 2NO,(9)

a. Na Bpeite Tnv Tipn tng K.

B. AlatnpwvTag oTaBepr Tn Bepuokpacia, au¢avouue Tov OYKO Tou doxEiou G€
V, =16 L. Ti 8a oupBei; NMoéoa mol améd kabe agpio Ba utrapyouv oTo doxeio,
OTaV aTTOKATAOTABEN KOl TTAAI N XNMIKT I00PPOTTIq;

Napadeiypa 4.11

Ze doxeio oykou 10L eicayovtar 1 mol H, kai 1 mol |, atoug 450 °C.

MeTd TnVv atmmokaTdoTaon TnNG XNMIKNAG IcoppoTriag atoug 450 °C, clugwva
pe TN XnUIKA egiowan: H,(g)+1,(g) = 2HI(g)

n mooéTnTa Tou H, yiverair 0,4 mol.

a. Moia givai n mipn g K, atoug 450 °C;

B. ZTn ouvéxela To piypa iIcoppoTtriag Bepuaiveral atoug 600 °C, atn véa
KaTdaTaon XNMIKAG 1I00ppoTriag, n oootnta Tou H, yiverai 0,2 mol. Na
Bpebei n Tiun Tng K_ oTn véa icoppoTria, aTtoug 600 °C.

y. Na Bpebei av n avtidpaon oxnuaTtiopou Tou HI gival evddBeppun ) EwBepun.
AYZH

a. H mogétnTa tou H, rou avnidpd atoug 450 °C cival TTpopavwg

(1-0,4) mol = 0,6 mol. ZxnuaTi(oupe TO YVWOTO TTIVOKA:

TToooTNTA /Mol Hy(g) + 1,(9) — 2HI(g)
apxIKa 1 1 _
avTidpolv 0,6 0,6 _
oxnuaricovtai _ _ 1,2
I00ppOTTia 0,4 0,4 1,2

2Tnv KatdoTaon XnNUIKAS IcoppoTtriag atoug 450 °C:

oo o]

SCATY (23)[33)

1,5mol N,0, 2 mol NO,
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B. Mg Tnv adgnon Tng Beppokpaaciag n ICOPPOTTIa ETATOTTICETAI TTPOG TA
0e€Id, OTTWG PaiveTal atd TNV EKGWVNOoN, Kal avTidpouyv (0,4-0,2) mol
H,. Metd a6 auth Tnv aparrpnon oxnuarioupe TAAI TovV avTioToIXo
Tivaka:

>1nv KardoTaon XNUIKNAG IcoppoTTiag aToug 600 °C:

- o)
HI
K. = [ ] 10 =64
[H,1[1.] [o 2}(0 zj
10 JL10
y. MapaTnpoupe 611 ge augnon Tng Beppokpaaciag n avridpaan oxnuaTiouou

Tou HI petatotideTal TTpog Ta degid, dpa aUugwva Pe Tnv apyn Le Chatelier
n avtidpaon oxnuaTiopou Tou HI gival evdoBeppn.

E@appoyn
Ze doyxeio oykou 3 L aToug 6 °C, icoppotrolv 5 mol N, 4 mol H, kai
12 mol NH,, cUpewva pe Tnv avtidpaon:

N,(9)+3H,(g) = 2NH,(g)

Av augn6ci n Bepuokpaaia, 1o N, aTn véa iIcoppoTria Bpioketal 5,5 mol.
a. lMola gival n ouoToon TOU PiyuaTog oTh vEa I00PPOTTIQ;

B. Moia n véa TiuR TN K ;

Y. H oovBeon tng NH, gival e€wBepun r evd6B6epun;

Xnuikn toopporia
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To @AIVOUEVO TOU «BEPMOKNTTIOU» KOI Ol WKEAVOI

KaTtd tn d1dpKeIa TV ETTEPXOUEVWY OEKAETIWV KAl AIVWY, TO KAIJA TNG yNG AVAPEVETAI VA AVTIMETWTTIOE! ia
MAaAAov atrpoéapevn aAAayr) TTou Ba o@eiAeTal oTIG avBpWTTIVEG OpacTnEIOTNTES. Me KUpIa aiTia TNV Kaluon
TWV amoAIBwuévwy Kauaiywyv (TTeETpéAalo, KApBouvo), N GUYKEVTPwWAN Tou Blo&eidiou Tou dvBpaka aTnv
aTpéo@aipa auédvetal oTabepd. To dlo&eidio Tou AvBpaka, wg yVwaTo, aTToppo®d HEPOG aTrd Tn BepUOTNTA
TTOU avakAGTal aTTo TNV MQAVEIA TNG YNG, TTPOG To didaTtnua. ‘ETol, n avénon tng ouykévipwan tou CO,
aTnv aruéoaIpa VIGXUEI TO QaIVOLEVO TOU BEPUOKNTTIOU, TO OTTOI0 AVUWWVEI TN ECN BepuoKpaaia NG
EmMQAveiag 1S yng. Auto Ba eTTIQEPEI ATTPOCHUEVES AAAAYEG OTIG KAIUOTOAOYIKES IGOPPOTTIEG TOU TTAQVATN WOG.
‘Evag apiBuog epeuvnTwyv mpoaTradnoe va rpoBAEwel To emitredo TN augnang Tou CO, yia TOV £TTOUEVO
alwva. O1 TTpoBAEWEIG TOUG KAAUTITOUV Eva JEYAAO @ACHA TTIBAVOTATWY Kal UTTOBECEWV. AUTo oupBaiver yiati
AQEVOG PEV OEV PTTOPET Va Yivel ag@aAng TTPOBAEWN TNG TTOCOTNTAG TWV KAUCIUwY TTou Ba kaTtavaAwBouv
1a emopeva 100 xpovia, ageTépou dev UTTOPOUNE PE akpifeia va uttoAoyiooupe Tig TToadTnTeG Tou CO, TTou
MTTOPOUYV va atmoppo®nBouv atréd Toug wKeavoug TV idia TTepiodo.

To TeAeuTaio auto B€pa, Tng amoppoenaong dniadn CO, atré 1 8aAacaoa, dev eival TiTota AAAo TTapd pia
epappoyn TnNG apxng Tou Le Chatelier o etiTredo Ouwg udpoyeiou o@aipag. To cuutrépacua &€ GTO OTT0IO
KaTtaAryouv o1 emaTtiuoveg gival 611 To CO, Ba £xel TV idia duopevn eTTidpacn 1600 OTNV ATUOCPAIPA
600 KOl 0TOUG WKEAVOUG.

Avapueoa oTiG GAAEG ICOPPOTTIEG TTOU ETTIKPATOUV OTOUG WKEAVOUG, IBIQITEPN ONUATCIa £XOUV EKEIVEG TTOU
kaBopidouv Tnv kataBuBion r) avadiaAuon Tou CaCO, 10 0TT0i0 PETAGU TV AAAWYV aTToTEAET BACIKO CUCTATIKO
TOU KEAUQOUG TTOAWY BaAacaiwv opyaviopwy 6TTwg KopaAAia, aTpeidia, KATT. Auté BERala TTéEpa atmod 1o
yeyovog o1 To CaCO, ouvioTd Bacike ouOTATIKO TwWV aoBECTOMBIKWY atmoféoewy Kal Bpaxwv TTOAwWY
BaAacoiwv Kal UTTOBAAGCTIWY TTEPIOXWV.

O1 100ppoTrieg auTég eivai: CaCO,(s) = Ca**+CO,* (1)

ka1 CO_*+CO,+H,0 = HCO, (2)

‘E1o1, kaBwg augavetal n ouykévipwon Tou CO, n Ic0ppoTria peTatoTri¢eTal Tpog Ta de€id (apxn Tou Le
Chatelier), ométe peiwverar n ovykévipwon twv CO,”. Ta TeAeuTaia peTatomifouv TNy (1) Tpog Ta degid
mpokaAwvrag avadidAuon Twv acgBeoToAiBikwy amobégewy. AuTto Ba £xel coBapPOTATEG CUVETTEIEG OTA
BaAdoaoia oikoouoTApata. O1 oXeTIKOi UTTOAOYIGHOI dgixvouv OTI av 0 BaAdoaiog BuBOg atToTeEAEITAI HOVO aTTO
CaCO, ka1 diaAuBei a16 auTdv £va Uwog 3 cm, TOTe oTa eTTOPEVA 1500 Xpovia Ba peIwOei N CUYKEVTPWAN
Tou CO, oTnv aruooaipa kata 30% xwpig pAAIoTa va ahAagel 1o pH g 6dhacoag ( ~ 8.5).

BAémrel dnAadn kaveig 611 N amoppd@naon Tou dIogeIdiou Tou AvBpaKa aTrd TOUG WKEAVOUG UTTOPEI va
«AOvel» ammo TNV pia TTAeupd To BEpa Tou BeppoknTTiou, atrd TNV AAAN OpwWG dnuioupyei éva e€icou peydio
TPORANUA, OTTWG €ival N avadidAucn Twv acBeaTOAIBIKWY aTTOBETEWV KAl TwV KEAUQWYV Twv BaAacaiwv
opyaviopwv. Mia TéTola padikh e€a@Aavion TETOIWV OPYAVIGUWY aTTé TIG AKTEG Kal TOUG UTTOBaAdooIoug
XWPOUG el iowg peyahlTepn onuagia améd Tnv Tuxév augnon tou CO, aTNV atdéoPAIPa Kal TIPETTEI UE
1I010iTEPN TTPOCOXA VO YEAETNOEI KAl V' AVTIMETWITIOTEI.
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AvakepaAaiwon
1. H katdoTaon XNUIKAG 1I00ppOoTTiag gival pia SUVAIKE 100ppoTTia KATd
TNV OTT0ia 01 TAXUTNTEG TWV BUO AVTIBETWY AVTIOPATEWV £EICWVOVTAI.

2. AvTIdpdoeIg TToOU KATAAfyouv o€ KaTdoTaon XNKIKNAG 1I00pPOTTiag
ovopadovTal ap@idpopes avTiIdPATEIG.

3. Otav 1a avTidpwvTa Kal TTPOIOVTa O€ PIa XNUIKA 1I00ppOoTTia gival aTnv
idla @acn n 1I00pPOTTIO OVOUALZETAI OPOYEVHG, OE AVTIBETN TTEPITTTWON
OovoudadeTal ETEPOYEVAG.

4. ATrodoan piag avTidpaong gival o AOyog TngG TTooodTNTAG VOGS
TTPOIGVTOG TTOU OXNMATICETAI TTPAKTIKA, TTPOG TNV TTOCOTNTA TTOU B
oxnuaTIéTav av n avridpaon ATav Jovodpoun.

5. O1 mapdyovTeg TTou eTNPedlouv TN B£0N XNMIKAG ICOPPOTTIAC gival:
a. N CUYKEVTPWON TWV aVTIOPWVTWY I TTPOIOGVTWY, B. n TTieon Kal y. n
Bepuokpaaia.

6. Apxni Le Chatelier: Otav petafdAAoupe évav atmd TOUG OUVTEAEOTEG
I00PPOTTIaG N B€0N TNG I00PPOTTIOG PETATOTTICETAI TTPOG TNV KATEUBUVON
TTOU TEIVEI va avalpETEl TN YETAPBOAN TTOU ETTIQEPTIE.

7. AU&non Tng Beppokpaaiag euvoei TNV evddBepun avTtidpaon. Augnon Tng
TTEONG, N OTTOIA CUVTEAEITAI YE EAATTWON OYKOU, HETATOTTICEI TNV ICOPPOTTIO
TTPOG TNV KaTeUBUvoN TTou eAaTTWVETAI O apIiBudG Twv Mol Twv agpiwv.
AUENON TNG CUYKEVTPWONG MIAG OUCIag TTOU PETEXEI OTNV ICOPPOTTIa
METATOTTICEI TNV ICOPPOTTIA TTPOG TNV KATEUOBUVON TTOU KATAVOAIGKETAI N
oucia autn.

8. KpItiplo yia Tnv kateuBuvan TTpog Tnv otroia Ba yivel n avridpaaon
givain oxéon Q_pe K.
Av Q_ =K_T10TE n avTidpaan eival o€ KATAOTACN XNUIKAG I00PPOTTIAG.
Av Q_ <K 10Te n avtidpaon 0devel TTPog Ta BegId.
Av Q_ >K_T10TE n avTidpaon odeUel TTPOG T APIOTEPQ.

9. H oxéon mou ouvdéel To K pe 1o K givar: Kp=KC-(RT)A”.

AESeig - KA&1D1G

XnuikA looppoTria Atédoon avTidpaong
Ap@idpoun avtidpaon Apxn Le Chatelier
Opoyevng iIcoppoTtria  ZTaBepd XNUIKNAG ICOPPOTTIOG

Etepoyeviig 1IcoppoTria

Xnuikn toopporia
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Epwtnoeig - Aoknoeig - NMpoBAnuara

Epwtnoeig eravaAnyng
1. T onuaivel 0TI N XNUIKA 100pPOTTIa €ival SUVAUIKF IC0PPOTTIq;

2. Noleg avTidpdoeig ovoudldovTal au@idPOUES;

3. Ti ovoudeTal ouoyEeVNG I00PPOTTIA KAl TI ETEPOYEVAGS; AWOTE éva
TTapddelyua yia Kabe TepiTmTwan.

4. T givar armédoon ap@idpopung avtidpaong;
5. Moiol TapdyovTeg emnpedlouv Tn B€an XNUIKAG ICOPPOTTIOG;
6. Ti Aéel n apyxn Le Chatelier;

7. MNpog 1a TToU Ba YETATOTTIOTEI N ICOPPOTTIO OTNV APPIdPOUN
avtidpaon CO(g)+2H,(g) =CH,OH(g) AH<0
a. av augnooupe Tn Bepuokpaaia;
B. av eAaTTWOOUNE TOV OYKO TOU DOXEIOU TTOU TTEPIEXEI T QEPIT
I00pPOTTiag o€ oTaBePn BepUOKpPATia;
Y. Av TipocBéooupe oTo piypa icoppoTriag H,;

8. Me 11 yovadeg petpape v K kai v Kp NG XNMIKAG €€icwang:
N,(9)+3H,(g) = 2NH,(g);

9. MNoia oxéon ouvdtel TV K, Tnv Kp Kal TNV atméAuTn Bepuokpaaia T
aTnv Trponyoupevn XNMIKN €€icwan);

Acokioeig - MpoBARpaTa

a. XnuikA looppoTtria - ATré6doon
10. lMoieg atrd TIG TTAPAKATW ICOPPOTTIEG EivVAl OUOYEVEIG KAl TTOIEG
ETEPOYEVEIG;
a. N,(g)+3H,(g) = 2NH,(g)
B. CaCO,(s) = CaO(s)+CO,(9)
y.AgCl(s) = Ag'(aq)+Cl(aq)
0. NH4*(aq)+F'(aq) = NH,(aq)+HF(aq)

11. Na CUPTTANPWOETE TA KEVA OTIG ETTOUEVES TIPOTACEIG:
a. ZTNV KATaaTacon XNMIKAG IC0PPOTTIaG CUVUTTAPXOUV TTOCOTNTEG

atrd ONQ TQ oo (o (U , XWPIG 01 TTOOOTNTEG TOUG
(Vo SO ME TNV TTAP0od0 TOU XpOVou, £QOCOV Ol CUVONKES
TTOPAPEVOUV OTOOEPEG.

B. H XxnNUIKA 100ppOoTTia €IVAL ...evvveeeiiiieeee Kal 6x1 oTatikA. Autod

onuaivel 611 ol avTIdPACEIS TTPAYUATOTTOIOUVTAI TAUTOXPOVA KOl JE
TNV, TaxuTnTa.
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Y. AvTIOpACEIG TTOU TTPAYHATOTTOIOUVTAI KAl TTPOG TIG OUO KATEUBUVOEIQ
TAUTOXPOVA KOl KATOAYOUV O€ KATAOTAON ......vuveeennnn... ovopadovTal
avTIdPAoEIG.

0. Opoyevn 1I00pPOTTIa EXOUHE OTAV TA AVTIOPWVTA KAI ...
BpiokovTal O¢ .................. @don. Etepoyevnr IcoppoTTia €XOUNE OTAV
TOiieiiieennns KQl Ta TTPOIOVTA BPICKOVTAI ............... atré pia edoeig.

12. lMola atrd TIG TTOPAKATW TTPOTACEIG TTOU APOPOUV T XNHIKN
Ic0ppoTTia gival AaBog;
a. ZTNV KaTaaTacon I00PPOTTIag ol TaxUTNTeS Twv dUO avTIOPACEWY TTOU
ek@PAalouv TIG dUO avTIBETEG QOPEG €ival iOEG.
B. £tV katdoTaon I00pPOTTIAG Ol TTOOOTNTEG OAWYV TWV CWHATWY TTOU
gival TTapdvTa gival ioeg.
Y. H katdoTtaon xnUIKAG 100ppoTTiag gival pia dUVaAuIKr) I00pPOTTid.

13. Aivetal n icoppoTria: 2A(g)+B(g) = T(g).
MpooBéTouue o€ kevd doxeio ioo apiBud mol B kai I kal kaBéAou A.
2Tnv I00ppOTTia Ba £€XoUpE OTTWOONTTOTE:
a. [A]=[B] B.[B]=1r]
V. [Al<[T &.[B]>[I]

14. Aivetal n 1ooppoTia: N,(g)+3H,(g) = 2NH,(g).
Ze doxeio mpoaBEToupe ico apiBu6 mol N, kai H,. ZTnv 1IcoppoTria,
TTOI0 ATTO TIG TTAPAKATW OXECEIG €ival OTTWOONTIOTE CWOTH;
a. [H] > [NH,] B.[N,]>[H,]
V- [H]1>[N,] 6. [NH]>[N,]

15. Na cupTTANpwWOoETE PE £va Z 60EG ATTO TIG ETTOUEVEG TTPOTACEIG €ival
OowoTEG Kal e A\ 60€g gival A\avBaopéveg.
a. O1 yovodpopueg avTidPATEIG £X0UV TTAVTOTE UEYAAN TaxUTNTA Kal Ol
AUQIdPOUES £XOUV TTAVTOTE MIKPA TaxUTNTA.
B. H amédoon piag ap@idpopng avTidpaong gival TTAVTOTE PIKPOTEPN
Tou 1.
Y. ZTnV KatdoTaon XNUIKAG ICOPPOTTIAG Ol CUYKEVTPWAEIS OAWV TWV
QVTIOPWVTWYV gival TTAVTOTE i0€G PETAEU TOUG.
0. XTnv KatdoTaon XNUIKAG I00pPOTTiag EPOCOV Ol CUVORKEG
TTOPAPEVOUV OTABEPEG, Ol TUYKEVTPWOEIG OAWV TWV AVTIOPWVTWY Kal
TTIPOIGVTWYV TTAPAPEVOUV OTABEPEG.

16. Z¢ KA€I0TO doxeio aTaBepou Oykou 2 L eioayoupe 4 mol PCI, kai
Beppaivoupe atoug 200 °C o1rdTE aTrokaBioTaTal N I00pPPOTTIa
PCI,(g) = PCl,(g)*Cl,(g)

Av n amédoon eival a = 60%, va BpeiTe:
a. TIG TTOOOTNTEG TWV TPIWV AEPIWV GTNV I00PPOTTIA
B. TIG CUYKEVTPWOEIG TWV TPIWV AEPIWV OTNV ICOPPOTTIA

*17. Ze KAe1loTO doyeio oTabepou dykou V =41 L eicdyoupe 29,7 g
ewoyeviou COCI, kai Bepuaivoupe atoug 227 °C, omroTe amokabioTaral
Xnuikn toopporia

a. 2,4 mol Cl,
8.c,=1,2M
2

a. 0,15 mol €OCl,
8. 50%
y- Pc,z=0,15 atm

6. P=0,045 atm
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n 100pPOTTIa:;

COCl,(g) = CO(g)*Cl,(g)

oTNnV KatdoTaon XNUIKNG IcoppoTriag £xoupe 4,2 g CO. ZnTouvTal:
a. Ol TTOGOTNTEG TWV TPIWV QEPIWV OTNV ICOPPOTTIa

B. n ammédoon Tng avTidpaaong

Y. N ieon k&Be agpiou aTnv Ic0ppoTTia

0. n OAIKA TTiEGN TOU PiyPOTOG TWV TPIWV AEPIWV OTNV ICOPPOTTIAL.

*18. Z& KA€10TO doyeio oTaBepol dykou V = 0,82 L eicdyoupe 0,04
mol N,O, ka1 Beppaivoupe atoug 127 °C, omoTe atrokabioTarai n
ioopportria: N,O,= 2NO,(g)
>¢ oTaBepn Beppokpaaia (B = 127 °C) kal OTNV I00pPOTTIA N OAIKNA
mTieon eival 2 atm.

a. Néoa mol atmé kdbe agépio uTTdpxouV OTNV ICOPPOTTIA;

B. Moia n pepikn Triean KAOe agpiou aTnV ICOPPOTTIQ;

y. Moiog givar o Babuodg diaotraong Tou N,O,, Toia gival dnAadn n
ammoédoaon TNG avTidpaong;

*19. Z¢e kAeioT6 doxeio elocayoupe TroootnTa CO, Kal Beppaivoupe
otoug 1127 °C, omote dlagmdral 1o CO, katd 50% ouu@wva pe TV
avTidpaon:
2C0,(g) = 2CO,(9)+0,(9)
2Tnv 1I00ppOTTia, TTola aTTo TIG aKOAOUBEG OXEOEIG IOXUEI,

Q- Peo,=Pco=Po, Y- Peo,=Peu=2P,,
B- P5,=2P =P, 0. Py, =2Pe,=2P,,

B. MapdyovTeg TTOU eTnpedlouv Tn Béon XNMIKAG 100p-
pomriag- Apxn Le Chatelier

20. Na OUPTTANPWOETE TA KEVA OTIG TTPOTACEIG:
a. ‘'Otav yeTaBAGAAOUPE EvaV ATTO TOUG ..uvvvnneeeeees I00PPOTTIag
(ouykévtpwan, Trieon, Beppokpaaia) n B€on TNG I00PPOTTIOG
METATOTTICETON TTPOG €KEIVN TNV KATEUBUVON TTOU TEiVEl vVa
.................... TN METABOAN TTOU ETTIPEPALE.
B. Meiwon Tng Beppokpaaciag PeTATOTTICEl TNV ICOPPOTTIA TTPOG TNV
KOTEUBUVON EKEIVN TTOU oo, BeppdTNTa, dnAadr AH eivai
.................... TOU PNdEVOE.
y. MeTaBoAR Tng TTieong TToU yiveTal e JETABOAN TOU ......cceeeeeee.
Tou doxeiou eTTnpeddel Tn BEon 1I00ppoTTiag UTTG TNV TTPOUTTO0EON
Q. VO JETEXOUV GTNV ICOPPOTTIA ..vveeeeeeeeee cwparta Kai B. va
TTOPATNPEITAl vvveveviee, TOU apIBUOU TWV MOl TWV ....ccceeeeennee.
AUEnon tng Tricong (o€ oTaBepr Beppokpaacia) YeTATOTTICEI TRV
ICOPPOTTIO TTPOG TNV KATEUOUVON TTOU TTPOKAAED ..vvvvnieeeeen, TOU
apIBuou Twv mol Twv agpiwv.

21. Aivetal n 1coppoTria
COCI,(g)=CO(g)+Cl,(g) AH<O0.
Mpog Ta TTOU Ba PETATOTTIOTEI N ICOPPOTTIA AV:

a. 0,02 mol NO,
8. pN02=0,8 atm
Y. 25%
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a. Auénooupe Tn Beppokpaaia.
B. Auénooupe Tnv TTiEON EAATTWVOVTAG TOV OYKO TOU DOoXEioU.
y. Mpoabéooupe ato doyeio CO.

22. Na OnNUEIWOETE PE Z TIGC CWOTEG ATTO TIG ETTOUEVEG TIPOTACEIG Kl e A
TIG AavBaopEVeG.
a. Hioopporria H,(g)+1,(9)=2HI(g) dev emrnpeadeTal av augriooupe
TOV OYKO Tou doxeiou oe aTabepr) Beppokpaaia.
B. Otav aufavoupe Tn Bepuokpaacia augdvel n amrédoon Piag
eEwBepung avridpaong.
y. MpoaBnikn kataAlTn aufavetal TNV ardédoaon TnG e€wOePUNG
avTidpaong.

23. AivovTal o1 I00pPOTTiEG TTOU TTEPIYPAPOVTAl aTTO TIG AVTIOPATEIG:
a. H,(g)*1,(9) = 2HI(g)
B. PCI|(g) = PCL,(9)+Cl,(0)
v.CO,(g)+C(s) = 2CO(g)
8. CaCO,(s) = Ca0(s)+CO,(g)
> € TT0IEG ATTO AUTEG TIG ICOPPOTTIEG OTAV AUEAVOUE TOV OYKO TOU
doxeiou diatapdooEeTal N I00PPOTTIA KAl TTPOG TTola KaTeUBuvan 0delel
n avTidpaon WaoTe va avalpebei N ETABOAR;

24. Aivetar n ioopportria 2S0,(g)+0,(g) = 2S0O,(g) AH =-45 kcal.
Moia atmo Tig eTOpeveG HETABOAEG O€ €va piyua icoppoTriag SO,, O,
ka1 SO, 8a TrpokaAéoel atgnon Tng moodTnTag Tou SO,;

a. Au¢non Tng Bepuokpaaciag.

B. EA&TTWON TOU dyKou Tou doxeiou oe T = oTaBEPH.

Y- Agaipean Troooétntag O, ammo 1o doxeio (V kai T atabepaq).
0. MpooBnkn adpavoug aepiou, T.x. He (e V kal T o1aBepad).

25. MNoieg atrd TIG akOAoUBES I00ppOoTTiEG BE Ba diaTtapaxBouv av
augnooupe Tov OyKo Tou doxeiou o€ aTabepn BepuoKpaaia;
a. N,(g)+3H,(g) = 2NH.(g)
B. H,(9)+1,(9) = 2HI(g)
y. CO,(g)+C(s) = 2CO(g)
5. C(s)*+0,(g) = CO,(9)
€. 2NO(g)+0,(g) = 2NO.(g)

26. [Na tnv e€wbepun avtidpaon:
CO(g)+2H,(g) = CH,OH(g) AH<0
a. TTWG N augnaon Tng Bepuokpaaciag eTnpeddel TNV TaxUTATA KAl TTWG
TNV amdédoon TNG avTidpaong;
B. TWwg n al&non Tng Trieong eTnpeddel TNV TaxXUTNTA KAl TTWG TNV
amoédoon TNG avTidpaong;

Y- Kc-Kp
27. Aivetal n 10coppoTria: 2A(g)+B(g) = 2 (g). H cwoTn ékppaacn yia Tnv

Xnuikn toopporia
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K, eivau:
a [r] 8 [y v [ [2r]
" [A][B] " [AF[B] [AFP+[B] T [2A][B]

28. Aivetal n icoppoTria: A(g)+2B(g) = 2I(s)+A(g). H owaoTtn
Ekppaaon yia Ty K_ givai:
2P [RMHA] (Al [T
[Al[2B]* [Al+[2B] [Al[B]? [Al[B?

29. 3¢ doxeio oykou 2 L Bpiokovral og 1cgoppoTria 0,8 mol SO, 0,2
mol O, kai 1,4 mol SO,. Na Bpebei n Tiun NG K_ tNg XnUIKNAg
eCiowong:
280,(9)+0, (g) = 250,(9). 30,625

30. 2¢ doyeio 6ykou 0,5 L BpiokovTal o€ Icoppotia 1 mol A, 2 mol
B ka3 mol I". Mola givai n TiuR ng K TNg XNMIKNG £giowang 4,5
A(9)+B(g) = 2(9);

31. H K_ 1ng avTidpaong N,(g)+3H,(g) = 2NH.(g) otoug 360 °C
eival K =1,25. Moia givai n K tng 2NH,(g) = N,(g)+3H,(9)
oaToug 360°C.

0,8

32. Z¢ doxeio Bpiokovtal ag 1IcoppoTria 5 mol NO,, 2 mol NO kai 5
mol O,. Av n K_tng avridpaong: 2NO,(g) = 2NO(g)+0O,(g) eivai aL
0,2 mol/L, va Bpebei 0 dykog Tou doyeiou.

33. Aiverail n 1ocoppotria: N,O,(g) = 2NO,(g) AH>0 (evd6B8epun).
[Moieg atrd TIg TTAPAKATW PETAROAEG Ba eEAATTWOOUV TNV TIUN TNG
K.
a. Mpoobnkn moootnTag N,O,
B. EA&TTWON TNG Beppokpaaiag
y. MpoaBnikn kataAuTn
0. AirrAaciaopdg Tou Gykou Tou doxEiou.

34. ¢ doyeio dykou 2 L Bagoupe 4 mol N, kai 10 mol H,. Ztnv
IcoppoTia éxoupe 6 mol NH,. Moia gival n amédoaon kai ol 90%, K = 144
gival n TiuA TG oTaBePAG XNUIKAG I00PPOTTIAG TNG XNHIKAG
eCiowong:
N,(9)+3H,(g) = 2NH,(g);

35. Ze doxeio dykou 1 L Badoupe 1 mol H, kar 1 mol |, kai
Bepuaivoupe o€ Bepuokpaaia . NMéoa mol HI 8a oxnuatioToly,
av atn Beppokpaaia autr n K, tng XNHIKNG gicwaong 14/9
H,(9)+1,(9) = 2HI(g) 1c0UTaI e 49;

*36. Z1oug 200 °C n K_ Tng avtidpaong:
PCl(g) = PCIL,(g) + Cl(g) AH=+124 kJ
£xEl TNV apIBUNTIKNA TP 81073,
a. Na ypayete Tnv ékppacn g K_ yia tnv avTidpaaon.
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B. Moieg eivar o1 povadeg NG K ;

y. Moia gival n ap1BunTIKA TIur Kai o1 yovadeg Tng K. TG avtiotpopng
avtidpaong: PCL,(g)+Cl.(g) = PCI(g) otoug 200°C;

0. MNwg Ba petafAnBoUlV o1 TTOGATNTES TWV TPIWV CEPIWY TNV
ICOpPPOTTIa:

i. Av pogBéooupe véa Tmoootnta PCl,;

ii. Av au&nBei n tricon pe eAdTTWON TOU OyKOU 0€ OTOBEPN
Bepuokpaaia;

iii. Av augnBei n Beppokpaocia;

iv. NMwg petaBaAAetal n K, o€ KABe pia a1To TIG TTPONYOUNEVEG
METABOAEG;

37. Otav diaAloupe @POoUKTOLN (OTTWPOCAKXAPO) 1) YAUKSLN
(oTa@uAocdkyapo) oTo vEPO aTTOKABIoTATAI N I00PPOTTIA!:
@pPOouUKTALN (aq) = YAukdln (aq) (1)
‘Evag XxnNUIKOG TTapackelaoe oToug 25 °C éva dIdAupa poukTolng
0,25 M. Z1nv 1c0ppoTTia BpEBNKE OTI N CUYKEVTPWON TNG POUKTOLNG a. 0,67, 8. 40%
eAatTwOnke o€ 0,15 M.
a. Na Bpeite Tnv K_1ng (1).
B. M660 % TNG POUKTOLNG METATPATINKE O€ YAUKOLN;

38. H K_ Tng xnuikAg e&iowang CO(g)+H,0(g) = CO,(g)+H,(g) oToug
300 °C 1oouTal pg 4.
a. Zg kevo doxeio Bagoupe 1 mol CO kar 1 mol H,O, aTtoug 300
°C. Mooa mol H, 6a oxnuatioTouv Kai Troia gival n amédoon Tng

avTtidpaong; a. 2/3, 66,67%
B. Av Bagape 1 mol CO kai 1,6 mol H,O aTtoug 300 °C, méoa mol H, 6. 0,8, 80%

Ba oxnuaTidovtav Kai Trola €ival N ammédoaon);

*39. Ze KAeloT6 doyeio Kal o€ oplopéEvn Bepuokpaaia elocayoupe 1
mol CO kai 1 mol H,0. MeTd Tnv ammokatdoTtacn Tng I00pPOTTiag
CO(g)+H,0(g) = CO,(9) +H,(a) (1)
TTapapével Xwpig va avtidpdaoel 1/3 mol CO.
a. Na utrohoyioete Tn 01aBepd 1IcoppoTriag, K, 1ng (1). a. K =4, 8. 0,6 mol
B. Moéoa emTAéov Mol udPATUWY TTPETTEI VA TTPOCTEBOUV GTO APXIKO ‘

Miyua kai oTnv idla Beppokpacia, WoTe N atrédoaon TG avridpaong va
, o/ . Avo Auoeig: 3,2 mol i 1,25
yivel 80%; mol

**40. H K_tng A(g)+B(g) = '(g)+A(g) 10oUTal ue 4. e kevod doxeio
Bdaloupe 2 mol A. Néoa mol atd 1o B Tpétrel va BaAoupe yia va
avTidpdoouv Ta cwuata pe amodoon 80%;

*41. Ze kevo doxeio dykou V kal o€ Bepuokpaaia B eicdyoupe 1 mol
agpiou A kail 1 mol agpiou B, otrdTe yiveTal n avtidpaon:
A(g)+B(g) = I(g) pe amodoaon 60%. Ze dGAAo kevd doyeio dykou V
kal o€ Bepuokpaaia B eigdyouue 1 mol Tou A kai 2 mol Tou B. H véa

ammoédoon TnG avtidpaong Ba givai:
a. 60% B. peyaAutepn a1rd 60% V. pikpOTEPN aTTO 60%
0. eCaprarai.

Xnuikn toopportia
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42. ¢ doxeio oykou 1 L trou mrepiéxel o€ 1coppotria 0,8 mol SO,, 0,1 mol
NO,, 0,6 mol SO, kai 0,4 mol NO mpoc6eToupe 0,3 mol NO,. Ti Ba
ouppei kai Toia Ba givar n roadtnTa Tou NO, oTnV TEAIKN| IC0PPOTTIQ;
Aivetai n iooppoTria: SO,(g)+NO,(g) = SO,(g)+NO(g).

43. 3¢ doyeio 2 L éxoupe oe iIooppoTria 4 mol PCI,, 2 mol PCI, kai 8 mol R,
Cl,. MpooBetoupe 4 mol PCI,. Moieg o1 ToooTNTEG OAWV TWV AEPiWV
oTn véa icopporria; Aiverar n icopporria: PCl(g) = PCI,(g)+Cl,(9)

6,94 mol PCIS

44. 3¢ doxeio £xoupe oe iIcoppoTria 2 mol SO,, 4 mol NO,, 8 mol SO, kai
3 mol NO.

a. Moia givai n K tng XnuIkng egiowang

SO,(9)+NO,(g) = SO,(g)+NO(g)

aTnVv TTapaTrdvw BepuoKkpaacia;

B. Néoa mol SO, pétrel va TpoaBEgoupe aTNV ApXIKI) ICOPPOTTIA KAl
o€ oTabepn) Beppokpaaia, waTe n ToodTnTa Tou NO va auénbei katd

1 mol; 8. 3 mol

45. 2 kevo doxeio oTaBepou Oykou 4,1 L Badoupe 46 g N,O, kai
Beppaivoupe oTtoug 27 °C, omrote 10 N,O, d1a0TTaTal HEPIKWG
oUpgwva ye Tnv avtidpaon: N,O,(g) = 2NO,(9).

Méoa mol NO, 8a oxnuaTioTouv av n Bepuokpaacia gival atabepr) Kal
nK, g avTidpaong gival ion pe 2 atm;
AiveTal n TTayKOOMIG GTaBepd Twv agpiwv R=0,082 L-atm/mol-K. 2/8 molNO;

46. 2 kKAeloTO doxeio Tou £xe1 Oyko 0,224 L Bacoupe 0,01 mol COCI, kai
Bepuaivoupe oTtoug 273 °C, omore 1o COCI, diaomdrar pepikwg og CO
kai Cl,, kai n 1eAIkA trieon yivetar 3,5 atm. MNoia eivai n amédoan Tng
avTidpaaong Kal TToia N TIPA TNG K, NG XNMIKAG €icwang:

COCl,(g) = CO(g)+Cl,(g), atoug 273 °C; 75%, K =4,5

47. Z1oug 817 °C n avridpaon CO, ue mepiooeia atepeou C yiveral pe
atrédoon 62%. H oAikr Trieon oTnv katdoTtaon icoppoTriag ival 3,24
atm. lMNoia gival n yepikn TTieon KGBe agpiou oTNV KATdoTaAoN XNUIKAG
ICOPPOTTIOG KOl TToIa €ival N K, NS XNMIKAG e&icwang
CO,(9)+C(s) = 2CO(g); P_=2,48 atm
K =8,09 atm
48. Aoxeio epigxel 0,8 mol SO, 0,1 mol NO,, 0,6 mol SO, kai 0,4 mol :
NO o€ 1coppoTria:
SO,(9)+NO,(g) = SO,(g)+NO(9).
Méoa mol NO mpétrel va eicaxBbouv ato doxeio aTny idia
Bepuokpaaia, waTe va ptropei va augnbei n moodtnta tou NO, kata
0.2 mol: 2,05 mol
*49. ¥ doxeio dykou 2 L atoug 1800 °C TrepiéxovTtal o€ XNMIKH I00pPOTTIa
0,3 mol CO,, 0,3 mol H,, 0,6 mol CO ka1 0,6 mol H,0.
a. Na Bpebei n K, Tng egiowang
CO,(g)+H.(g) = CO(g) + H,0O(g) oToug 1800 °C.
B. Néoa mol CO, TpéTel va TTPooBECOUpE OTNV APXIKNA I00pPOTTIA,
woTe n ouykévtpwaon Tou CO va yivel 0,35 M;
a.4, 6. 0,4125 mol
* 50. Ze doyeio Oykou 2 L trepiéxovTal o€ IgoppoTria 4 mol SO,, 4 mol SO,
ka1 0,5 mol O, oToug 227 °C oUp@wva Ye TN XNUIKN egiowan:
250,(g) = 2S0,(9)+0,(9)
O¢ppaivoupe 1o piypa atoug 427 °C, omoTe JETA TNV OTTOKATACTOON
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NG VEAG I00PPOTTIOG DIATTICTWAOAUE OTI TTEPIEXOVTAI GTO DOXEIO
OUVOAIKG 9 mol agpiwv.

a. Na utroAoyioete Tn o1aBepd K atoug 227 °C.

B. Na utrohoyioete Tn o1aBepa K oToug 427 °C.

v. Na egnynoete av n avridpaon 2S0,(g) = 2S0,(g)+0,(g) eiva
eEwBepun A evddBepun.

a.1/4, 8. 25/18, y. ev669<pun

Mevika MpoBARuaTa

* 51. Aivetan n iooppotria: 2NO(g) +Cl,(g) = 2NOCI(g). e doxeio dykou
25 L mpooBeToupe 0,3 mol NO, 0,2 mol Cl, kai 0,5 mol NOCI. Ztnv
IcoppoTria £€xoupe TEAIKG 0,6 mol NOCI.

i. O apiBuog Twv mol Tou Cl, atnv Ic0ppoTria givai:
a.0,2,B.0,1,y.0,15, . 0,25.
ii. Av au¢nBei o 6ykog Tou doxeiou oTa 50 L:
a. ©a augnBei o apiBudg Twv mol Tou NOCI;
B. ©a augnBei o apiBuo6g Twv mol Tou Cl;
y. Ag 6a peTaBAnBei n moodtnTa Tou NOCI;
iii. HmiuR ng K ivau:
a.1,510% nB.2,5-10°, ny.2-10" 8. 9102

** 52. Z& Kevo doyeio oykou 10 L eiodyovtai 0,5 mol H, kai 0,5 mol |,
Ta oTroia BeppaivovTtal oToug 448 °C. Z1n Bepuokpaaia auTr, yia
™ XNMIkN avtidpaon H,(g)+l,(g9) = 2HI(g) n oTabepd Tng XNHIKAG K = 64, 8. 0,8 mol HI,
IooppoTiag K gival 64. Na utroAoyioeTe: !
a. TN oTaBepd TNG XNMIKAG IC0PPOTTIAG TNG AVTIOPACNS TN OXETIKN WE
TIG MEPIKEG TTIETEIG (Kp) oTnyv idia Beppokpaacia (448 °C).
B. Tn oUoTaoN TOu PiyPdaTog 0TouG 448 °C PeTA TNV ATTOKATACTAON
TNG XNMIKNG ICOPPOTTIAg.
Y. TNV OAIKN TTiECN TTOU QOKEITAI 0TO DOXEi0, OTAV N BeppoKpaaia
avéNBel oToug 727 °C.
Aivetal n TTaykéopia otaBepd Twv agpiwv R=0,082 L-atm/mol-K.

y. 8,2 atm

** 53. Zrpepa TO UdPOYOVO TTAPACKEUAZETAI ATTO TO PUOIKO QEPIO PE TNV
akOAouBn evdooBepun avtidpaaon:
CH,(g)+H,0(g) = CO(g)+3H,(g) (1)  AH>O.
i. Na ypayete Tnv £€K@paacn Tng K, yia v avtidpaan (1).
ii. Mwg peTaBaAAeTal n K, Tng (1);
a. Mg au&non Tng mieong.
B. Mg auénon Tng Bepuokpaaiag.
Y. Mg xpAon kataAuTn.
iii. Av 0€ Hiyha 1I00ppOTTiag Twy TECOAPWY agpiwv KAVOUNE TIG EEAG
eTTEPPATEIS TI Ba GUMPBEI;
a. Au€dvoupe Tnv TTieon Pe EAATTWAON OYKOU.
B. Autavoupe Tn Bepuokpaaia.
Y. XpnOIUOTTOIOUE KATOAUTN.

** 54. Z10oUg 817 °C n avaywyn tou CO, oe CO pe Trepicoeia ypa@itn xel
Kp=10 atm.
a. Av BaAloupe apxika x mol CO, kai n oAIkA TTiean oTnV I00PPOTTIa
gival 4 atm, TToia €ival n TEPIEKTIKOTNTA o€ Mol Tou TEAIKOU agpiou
piyparog;
B. Moia TpéTTel va gival n T TNG OAIKAG TTIEGNG VIO VA TTEPIEXEI TO
TENIKO piypa 6% o€ mol CO,; Aivetar: CO,(g)+C(s) = 2CO(g).

a. 23,46% €O,
8. 0,68 atm

Xnuikn toopporia
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* *55. Zg Kevo doxeio dykou 41 L eicdyoupe 6 mol CaCO, kai Beppaivoupe
aToug 1227 °C, omote 10 CaCO, diaomdral 0Trwg deixvel n
avTtidpaon: a. 3 mol

CaCO,(s) = Ca0(s)+CO,(9) 8. Oa StaonacTolv 6Aa

HK) QuTAG TNG avTidpacong atoug 1227 °C eival ion pe 9 atm. y. 821
a. MNéoa mol CaCO, 6a diaoTracToly;

B. Av oe aMAo doxeio oykou 123 L eiocayoupe 6 mol CaCO, kai

Bepudvoupue atoug 1227 °C 11 Ba cupBEi;

y. Moiog gival o eA&xI0TOG OYKOG yia TO DOXEIO, WOTE OTAV

Bepudvoupe 6 mol CaCO, oToug 1227 °C va d1aoTracTouV OAq;

(©ewpoupe OTI 0 OYKOG TWV OTEPEWV Eival AUEANTEOS O€ OXEDN UE

Tov OyKo Tou doxeiou, R=0,082 atm-L/mol-K)

**56. Na v avtidpaon H,(9)+l,(g) = 2HI(g) oTtoug 450 °C n oTabepd
XNMIKAG I00ppoTTiag £xel TIUA 49. £1n Bepuokpacia autr éva doxeio
mepiExel 0,2 mol H,, 0,2 mol |, kai 0,5 mol HI.
a. Na o¢itete 611 TO gUOTNPO € BPIOKETAI OE ICOPPOTTIAL.
B. Edav 1o cuoTnua agebei va iIcoppotioel, TTéaa mol HI Ba
UTTAPXOUV OTNV ICOPPOTTIQ;
y. Méoa emimrAéov mol HI rpétrel va eicayxBouv oT1o doxeio aTnv
Ic0ppOTTia, £T01 WATe N TToadTNTA Tou H, va avayivel 0,2 mol; . 8. 0,7 mol, y. 0,9 mol

* *57. 'Eva piypa og 10oppotria mepiexel 0,52 mol N,O, kai 0,96 mol NO,
oToug 100 °C. To piyha Twv dU0 agpiwv PHETAPEPETAI OE Eva AAANO
doxeio pe dITTAGCIo dyko aAAG oTnyv idia Beppokpaacia. MNéaa mol
KGB¢ ouaiag Ba TTepiExovTal OTO VEO DOXEIO GTNV ICOPPOTTIQq; 0,4 mol N,0,,1,2 mol NO

**58. Aivetal n atrAn avTidpaon (Xxwpig evdidueca oT1adia):
2NO(g)+0,(g) = 2NO,(g)
étou k,=2,6-10° L mol? s (o1aBepd TaxuTntag tng mpog Ta degia
avtidpaong) kai k, = 4 L mol” s (avTioToixa Tpog Ta apioTepd)
aToug A °C.

a. Moia n K, otoug A °C;

B. Moia n apxikn Taxutnta mapackeurg NO,, av ol apxIKEG

ouykevTpwoelg Twv NO kai O, givar 6-10° mol/L kai 0,3 mol/L

avTioToIXQ; a. 6,5-10° M

2 ¢ Bepuokpaaia p °C (U<A) oe doxeio dykou 5 L Baloupe 0,2 mol 6.28,08-10°M s™

NO,. Otav amokaraoTabei n XxNUIKA 100ppoTTia, £Xel SI00TIACTEN TO y. 1,1-10° M*, 8. ev669<pun
15% NG apxikng moadtnTag Tou NO,,.

y. Moia n K’ atoug u°C 1ng 2NO(g)+0,(g) = 2NO(9);

0. H avtidpaon didatracng ival evdoBepun A e€wBepun;

**59. Ze kKAeloTO doxeio dykou 1 L £xoupe og icoppoTria 4 mol N,O,
kai 2 mol NO,. MNpocBttoupe 10 mol agpiou He. ©a diatapaxBei
n1oopportria N,O,(g)= 2NO,(g), av n Beppokpaacia TTApayeivel
oTa0epn;

oxt
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ATTavTAOEIG OTIG AOKNOEIG TTOAAATTIARG
€TMIAOYNG Kal cwoToU-AdBoug

12. 0. 2,B.A\, v. Z 25.B8,0
13.0 27.8
14. B 28.y
15.a.\,B. Z,v.\, 0. 2 33.8
19.vy 36. &: n 100ppoTTia yeTaTOTTICETAI:
i. 0egid, ii. apioTepq, iii. Oe€Ia
21. a. apioTepd, B. aploTepq,
Y. aplotepd 41.8
22.0.Z,B.N\ 7. A 51.10. v, ii. B, iii. a
23. B. deCiq, y. Oetiq, O. degid 53. iii: a. apioTepQ, B. deCIq, .
TiTToTO

24.B
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ApaoTnpiéTnTa

H Apxn Le Chatelier Kai «kKa@nuepivi» Zwn

H {wn péoa pag Kal yUpw Pag TTpoxwpa aKoAoUBwWVTAG KAVOVEG Kal apXEG.
AuTOUG GAAWGTE PEAETOUV CUYYEVEIG ETTIOTANEG OTTWG N DuoikA, N Xnueia,
n BioAoyia. BéBaia, ptropei kaveig va el «aguveidnTa» Xwpig va YTTopeEi
va gpunvevEl To yUpw Tou KOoWo. Eival dpwg TTOAU onuavTiko va PTTopEi
va TTapaTnpEi Kal va epunvelel gaivoueva mTou eEeAicoovTal yipw ToU
Baociopévog o€ pepIkEG Baoikég apxeg. Mia TéTola gival kKal n ApXA Tou
Le Chatelier.

Ekeivo 10 oTroio {nTeiTal OTO TTPOKEIPEVO gival va epunveuBouyv e Baaon
QUTAV TNV apxn MEPIKA YEYOVOTA OTTWG:

1. O1av évag avBpwTrog «Tng TTOANG» KAVEI DIAKOTTEG OTO «BOUVO» ATTOKTA
META aTTd KATTOIEG NEPEG TTAPAPOVIG €va KOKKIVO XPWHA, ONAWTIKG KATA
Ta KAAOIKA KAARG uyeiag. MtTopeite va eEnynaeTe To TToU oQEIAETAI AQUTO;
MNa TNV epunveia xpnoipoTtroinoTe agav BAon To YNXAVICUO TNG AvaTTVONG
péow NG deapeuang Tou O, TNG ATHOCPAIPAG ATIO TNV AILOCPQIPIVI TOU
aipatog, Hb. Auté cival yia ToAUTTAOKN S10dIKACia n oTToia UTTOPEi va
amodoBei até Tnv 1coppotia: Hb(aq)+O,(aq) = HbO,(aq).

2. H xnueia tng dnuioupyiag utroyeiwy oTrnAQiwy, OTOAAKTITWV Kal OTaAQy WI-
TWV €ival GAAN PO TTEPITITWON TTOU EPPNVEUETAI UE TNV TTAPATIAVW APXT).
Bpeite TOV unxavioué tng dnuioupyiag auTwy Kal YPAWTE TIG AVTIOTOIXES
XNHIKES avTidpacoels. OtTou ptropeite, ammod Tn BiBAIoypagia, Bpeite Kal TIg
TIMEG TWV OTABEPWYV IC0PPOTTIAG TWV AVTIOPACEWY AUTWV.

Y1dpyxel otnv 1TEPIoXA TNG ATTIKNG TETOIO OTTAAQIO; TI €idOUG TTETPWPATA
€UVOOUV T dnuIoupyia TETOIWY OTTNAQiWY;

2 TToIa TTEPITITWON TETOIEG ATTOBETEIC OXI HOVO DEV EXOUV TETOIO AITONTIKO
ATTOTEAEC A, AAAG TTPOKOAOUV NUIEG;
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(5)

O=EIAOANAIQrH-
HAEKTPOAYZH

Ol ZTOXOI
210 TéAOG TNG BIBAKTIKAG QUTAG EVOTNTAG
Ba TTPETTEl VO UTTOPEIG:
* Na opieig 11 gival apiBuog ogeidwaong
Kal va UTToAoYiCeIg Tov apiBuod
0geidwaong evog OTOIXEIOU O€ PIa XNMIKN
évwan.
* Na opiCeig 1 gival o&eidwaon kai T
avaywynA pe Baon a) Tnv TpdoAnyn i
atroBoAn oguydvou 1 udpoyodvou, B)
TNV TPOCANWN 1] atroBoAr] nAekTpoviwy, y) Tn YETABOAr Tou apiBuou
ogeidwaong.
Na ava@Epeig TIG KUPIOTEPES OLEIDWTIKEG KAl avaAYWYIKEG OUTIEG,
KaBwWG Kal Ta avTioTOIXa TTPOIOVTA QUTWY KATA TIG 0&E100avVayWYIKEG
avTIdPACEIG.
Na cuPTTANPWVEIG KAl VO 1I000TABNICEIG TIG XNUIKES £EI0WOEIG
ogeidoavaywyng.
Na opiCeig 1 gival NAekTpdAuon. Na TTepIypA@eIg Eva NAEKTPOAUTIKO
oToIxeio (] BOATOUETPO) Kal va £¢nyeig TO unxaviopo NAekTpoAuong. Na
AVOQEPEIG TA TTPOIOVTA NAEKTPOAUGNG USATIKWY SIGAUPATWY 1 TNYHATWV
ogéwyv, BAcewv Kal AAGTWV.
Na ava@épelg Toug vopoug nAekTpoAuang. Na uttoloyileig Tnv TToooéTnTa
TNG ouaiag TTou aToTiBeTal | ATTEAEUBEPWVETAI OTA NAEKTPODIAO av dOBEI
N TooOTNTA TOU NAEKTPIKOU QOPTIOU KAl AVTIOTPOPA atrd TNV TTo00TNTA
TNG ouaiag va TPoadiopilelg TNV TTOCOTNTA TOU NAEKTPIKOU QOPTIOU TTOU
OIEpXETAI ATTO TOV NAEKTPOAUTN.
* Na mepiypd@eig XapakTnpPIoTIKEG EQAPPOYES TNG NAEKTPOAUCNG OTNV
TTAPACKEUN XNMIKWY OUCIWY, OTOV KABAPIoPO JETAAAWY Kal aTnV
ETTIMETAAAWOT) QVTIKEIUEVWV.

TMEPIEXOMENA

5.1 Apt9uog oéeibwong
Oéeidbwan-avaywyn

5.2 Kuptotepa oéeldbwtika-
avaywyika. Avtiépacels
oéelboavaywyng

5.3 HAektpoxnueia - Aywyoi
NAEKTPLKOU PEUUATOG -
HAektpOoAuon - unxaviouog
-E(PapUOYES

5.4 Nouot nAektpoAuvoneg
Epwrtroeis - MpoBAnuara



To yéAAov TnG avlpwTToTNTAG TIOAVOV KPURETAI O€ M1 0EIdoavaywylikn avTidpaon.
MNa Tapadelypa @EPVOUNE TNV EPEUVNTIKN TTPOCTIABEIN TTOU YivETAI T TEAEUTAIO XPO-
Vid YIO TRV TrTapaywyn Tou «kabapoU» kauoipou H, ue didotraon vepoU. ZTnv IKOva
TapouaiddeTal yia Térola Tpooéyyion. HAIaKO wg TTpOooTTiTITEl O€ €V KOMHATI
mupITiou BouTtnypévo o€ udaTtikéd SidAupa udpoxAwpiou (NAEKTPOAUTNG). Mia oelpd
o&e1doavaywyikwv avTidpdoswv Aappdvel xwpa. H nAlakn evépyeia JETATPETTETAI
o€ NAEKTPIKNA KAl N NAEKTPIKN o€ XNUIKA. To TeAIKO atroTéAeopa gival va SiaoTdral To

VEPOG TTPOg oXnuaTiopo H,, ue Tn Bondeia Tng nAlakAg evépyeiag.
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( 5 ) OAEIAOANATIQIrH - HAEKTPOAY:H

Eicaywyn

Av kaveig aglohoyouoe Ta XNUIKA @aIvopeva atrd atroyn onuaciog otn dwr
ToU avBpwTrou, dUokoAa Ba apvidTav TNV TTPWTN B€0n TNV o&eiIdoavaywyn.
21N BroAoyia n avatvon Twv agpofiwv opyaviouwy, 0TV TEXVOAoyia n
Kauon, ol Bacikég HETAANOUPYIKEG DlEPYOTieg, N BIARPwWON TWV PHETAAWY,
Ta YaABavikd oToixeia (UTTaTapieg) kal TToOAAG GAAa gival otn Bdon Toug
avTIdpAoelg 0geIdoavaywyng.

O1 avTidpdoeig ogeidoavaywyng UTTOPoUNE va TTOUNE OTI £XOUV WG KOIVO
YVWPIoHO TN HETAQOPAE NAEKTPOVIWY PETAEU TWV QVTIOPWVTWY OUTCIWV.
Map’ 6Ao 1Tou opIoPGG TNG 0geIdoavaywyng €xel dIEUPUVOE OrPEPA, WOTE
va KOAUTTTEl KOl AANEG TTEPITITWOEIG.

270 KEQAAaIO auTd Ba doUpE KAT apXAg TTWG opideTal N o&eidwan Kal TTwg
n avaywyn. ©a opicoupe T gival 0EIBWTIKY KAl TI avaywyIkA oucia. Oa
dWwooupe TTapadeiypaTa oeidoavaywyikwy avTidpaoewy Kal 8a paboupue
TTWG YIVETAI N I000TABUION AUTWV (EUPECN TWV OUVTEAECTWV). TEAOG, Ba
MEAETAOOUPE TO PAIVOUEVO TNG NAEKTPOAUONG, Ba BiEoupe TOug VOPOUGg
Kal 6a ava@epBoUpE O XOPAKTNPIOTIKEG EQAPUOYEG TNG, OTTWG Eival n
TTAPAYWYr) OPICHEVWY PETAAAWY, OI ETTINETAANWOCEIG, N TTPOCTACTA UAIKWV
atro dIaBpwaon KAT.

Na TTapatnprfooupe 0TI To KEQAAAIO auTd cuptTAnpwveTal otn I
Aukeiou. Ekei, Ba peAeTiooupe KATW ATTO TTOIEG CUVOAKEG PIa avTidpaon
o&eidoavaywyng yiveral aubépunTta Kal TG JTTOPOUUE VO EKPMETAAAEUTOUNE
dia TéTola auBopunTn avTidpaon yia TNV TTapaywyn NAEKTPIKAG EVEPYEIAG
(apxn AciToupyiag prratapiog).

>uvoyidovTag YTTOPOUNE VA TTOUHE OTI Ol OXEOEIG AVAPEDT OTIG XNMIKEG
METABOAEG KAl TNV NAEKTPIKY EVEPYEIQ TTAPOUCIAZOUV PEYAAO EVOIAPEPOV
1600 a1d BEWPNTIKY, 60O OTTO TTPAKTIKI OKOTTId. Ta Béuarta auTtd atroTeAoUV
TO KEVTPO BAPOUG TNG avATITUENG TTou diveTal OTO TTAPOV Ke@AAalo Kal o
auTO TTOU OTTOTEAET TN OUVEXEIG Tou, dnAadN TNV NAekTpoxnueia (M Aukeiou).

(5.1) ApiBuéc ofgidwonc. Ogeidwan - Avaywyn

Ti gival o&gidwon Kal avaywyn
ApPXIKA Kal TTPIV YiVEl yVwOTH N NAEKTPOVIOKK dOUN TWV ATOUWYV, EiXE
000¢i 0 £€1\G OPIoPOG YIa TNV oegidwon:

Oéeibwon eival n évwaon evog otolyeiou ue to oéuyovo
1 n apaipeon vdpoyovou amo uLa xnULKn EVvwor).

m.X. 0 C ogeidwveral oe CO, kara v avridpaon: C+O, — CO,
Emiong 1o HCI o&eidwverai oe Cl,: 4HCI+O, —» 2CL+2H,0
AvTioToixa, yia Tnv avaywyr d66nke 0 0pIoUOG:

Avaywyn givatl n Evwon evog otolyeiou Ue to udpoyovo
n n apaipeon ouyovou aro pia xnULKn Evwon.

.X. To Br, avayetal ge HBr kata tnv avridpaon: H,+Br, — 2HBr
kal To ZnO avayetal o€ Zn: ZnO+C —» Zn+CO

Opwg, uttdpyouv Kal GAAEG avTIdPACEIG, OTTWG:

C+2F, — CF,,

2Na+Cl, — 2NaCl,

Ofslboavaywyn

e Kata tnv avanvon PeETapE-
PETAL KOl KATAVAAWVETAL OEU-
yovo otoug LoToUs.

° Auddpuntn ovoualetal pLa
avtiépaon nmou yivetat ano
HOVN NG Kot tou 08nyei moA-
Aég popég To avtibpwyv ou-
OTHUA OE KATAOTACN ULKPOTE-
pNG EVEPYELA.

o H xnuikn e§icwaon mou nept-
YPAWEL TN XNUIKN avTibpacon
avapépetal TOAAEG POPEG Kalt
w¢ XNUIKN avtibpaon.
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TTOU POIAJOUV WE TIG TTPONYOUNEVEG KAl TTOU UTTOPOoUV va evtaxBouv atnv
katnyopia Tng ofeidoavaywyng. 'ETal apyotepa, oTav £yive yvwaTA n
NAEKTPOVIAKN Bewpia yia Tn OOMN TOU ATOUOU Kal €Enyndnkav ol XNMIKoi
0eTO0I, 0 OPICPOG TNG o&cidoavaywyrg dIEUPUVONKE:

Oeibwon eivat n arroBoAn nAektpoviwv
Avaywyn givau n mnpooAnyn nAektpoviwv

Me Baon Toug TeEAEUTAiOUG OPICHOUG YiveTal @avepd OTI yIa VA Yivel
o&eidwaon dgv gival OTTWOOATIOTE ATTAPAITNTO TO 0EUYSOVO, AAAG OTTOI0OATTOTE
NAEKTPOPVNTIKO OTOIXEIO, OTIWG TT.X. TO POOPIO, TTOU £XEI TAGN VO TTIPOCAABAVEI
nAekTpOvia. Me avaAoyo TpOTTO dev €ival ATTapaiTATN N TTOPOUTia TOU
udpoyodvou yia TNV avaywyr] €vog CWHPATOG, AAAd €vOG OTTOIOUBATTOTE
NAEKTPOBETIKOU aToIXEioU TT.X. Na, TTou £x€l TAoN va attoBAAAEl nAekTpdvia.

YTdpxouv OpwG avTidpdoelg o&eidoavaywyng TTou Oev KAAUTITOVTOI
aTtré ToV TTPonNyoUuEVO OPICUO.
m.x. C+0O, — CO, kai H,+Br, — 2HBr
2TIG avTIOPAOEIG auTEG OEV TTAPATNPEITAI JETAPOPE (aTTOBOAR A TTPOGANYWN)
NAEKTPOVIWY, aAAG aTTAf HETATOTTION QOPTIWV AOYW TWV TTOAWPEVWYV
OUOIOTTOAIKWY BECUWYV OTIG HOPIOKEG EVWOEIG TTOU oXNuaTifovTal.

Kpivetal Aoirév avaykaio va 000¢i £€vag yevikOTEPOG OPITHOG YIa TNV
o&eidoavaywyrn, WOTE va KAAUTITEI OAEG TIG TTEPITITWOEIG. [0 TO OKOTTO
auTo €TTIVORBNKe £vag véog 6pog OTNn XNuEia, o aprbudg oésidwong. O
apIBUAG 0&eidwang Yag Bonba eTTITTAEOV OTN YPAQA TWV HOPIOKWY TUTTWV
TWV avopyavwy evwoewv (BAETTe A" /Aukeiou), 0Tn CUCGTNPATIKN KATaTagn
TWV XNUIKWYV avTIOpACEWY Kal GTNV ICOOTABUIGN TWV XNUIKWY £EI0WOEWV
o&e1doavaywyng.

Ap1Opo6g O&eidwong
‘EoTw, dUo oToixeia A kal B TTou axnuaTi¢ouv opolotroAiké deopo A-B (pe
TTaUAa - cupBoAioupe To KoIvo CeUyog NAeKTpoviwy). Av BEwprooupE OTI
TO KOIVO {eUy0G NAEKTPOVIWY avrKel €& OAOKARPOU GTO NAEKTPAPVNTIKOTEPO
a1ré Ta OUo aToIxEia, (ag TTOUE OTNV TTPOKEIYEVN TTEPITITWOT TO B), T6TE
@aivouevikd n évwaon €xel Tn doun AT B™. To @aivouevIKo autd QopTio Twv
A kai B ovopadetal apiBuog ogeidwaong (A.O.). AnAadn 1o A £xel A.O.=+1
kal 1o B éxel A.O. =-1.
MeTd atm’ autd pmmopoUpe va OWOOUE ToV EAG OPIOUO:
* ApIBuOC 0é€idwaong evoc arOuou O€ [ia opIakn (oUoIOTTOAIKN) évwon,
ovouddletal To QAIVOLEVIKO QopTio TToU Ba aTTOKTNOEl TO ATOUO AV Ta
KoIva {euyn nAekTpoviwv arrodoBouv aTO NAEKTPAPVNTIKOTEPO ATOLO
(To arouo 1ou Ta EAKEl TTEPICOOTEPO). AvTioToixa, apiBuog oécidwanc
EVOC IOVTOC OE UIa IOVTIKN (ETEPOTTOAIKN Evwaon) gival TO TTPAYUATIKO
(popTiO TOU IOVTOG.
MNa TNV KaAUTEPN KaTtavonon Tou UTToAoyIouoU Tou apiBuol ogeidwang
TapaBéToupe dUO TTivakeg. ZTOoV TTPWTO (TTivakag 5.1) divovTal ol TIPEG
NAEKTPAPVNTIKOTNTAG XOPOKTNPICTIKWY OTOIXEIWV. 210 deUTEPO (TTIVAKOG
5.2) emdeikvUeTal JE XOPAKTNPIOTIKA TTapadeiyaTa o TPOTTOG JE TOV OTT0I0
uttoAoyiZeTal BewpnTIKA 0 apiBUOG o&eidwang.

® HAeKTPOQPVNTIKOTNTA EVOG
atouovu givarl n Suvaun (taon)
UE TNV oroia To ATOMO EAKEL
nAektpovia puéca ota popLa
TWV EVWOEWV TOU UE dAAa
droua.
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MINAKAZ 5.1 Tipég nAEKTPaPVNTIKOTNTAG OPICHEVWV GTOIXEIWV

MINAKAZE 5.2 Yrohoyiopog A.O. pe Bdon 10 GUVTOKTIKO TUTTO TNG évwong

MpakTIKd, yia va uTToAoyiocoupe Tov apiBud o&eidwaong VoG OTOIXEIOU O€ pIa
évwon r o€ €va 10v, akohouBoUpe Toug TTaPaKATw Kavoveg. O1 TTPAKTIKOI
QauTOi KAVOVEG TTPOKUTITOUV PE BAon Tov opIopd Tou aplBuou o&eidwang
Kal TIG TINEG NAEKTPOPVNTIKOTNTAG TWV OTOIXEIWV.

NPAKTIKOI KANONEZ IlA TON YMOAOIIZMO TOY A.O.

1. Ta eAe0Bepa oTotyeia m.). Na, Cl, £xouv A.O. ico pe to pnbdév.

2. 0 A.O. TWV LOVOOTOMLKWV LOVIWYV LoOUTAL LLE TO POPTLO TWV LOVIWV.

3. To $006pLo (F) otig evwoelg tou £xeL A.O. -1.

4. To o§uyovo (0) otig evwoelg tou £xeL A.O. -2, ektog and to OF,, 6rou
£XeL +2 Kau ta untepogeidia n.y. H,0,, 6mou €xel -1.

5. 0 A.O. tou udpoyadvou (H) eivat +1, 6Tav eVWVETAL LE AUETAAA TL.X.
HCI ka -1, 6tav evwvetat pe pétalAa rt.x. NaH.

6. Ta péETaAAa OTLG EVWOELG TOUG £Xouv BeTikd A.O. Ta aAkdAla (r.x. K,
Na) €xouv A.O. = +1 Kot oL aAKOALKEG yaieg (r.x. Ca, Mg) A.O. = +2.

7. To dBpoiopa twv A.O. TWV ATOUWV OE PL EVWOT LEOUTOL JLE TO UNSEY,
€vw 10 ABpolopa twv A.O. TWV ATOUWV 0 TOAUATOLLKO LGV LooUTalL
Ue To poptio Tou LOVTOC.

Oéeiboavaywyn
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O TeAeuTaiog kavovag sival 1I81aiTEpa XPAOIPOG YIa TOV UTTOAOYIGUOG TOU
apiBuou oeidwaong evog oToIxEiou O€ PIa évwan ) o€ éva 10v. T1.X. aV
BéAoupe va Bpoupe Tov aplBusd ogeidwaong Tou C aTIG EVWOEIG:

CH,, CH,OH, HCHO, HCOOH, CO, ka1 CH,,
eQapuoloupe d1adoxIKG TOV TEAEUTAIO KavOva Kal EXOUME:

CH,: 4+x=0nRQx=-4¢6mou x 0A.O. Tou C ato CH,.
CH,OH: 4+x-2=0Ax=-2

HCHO : 2+x-2=0Ax=0

HCOOH : 2+x-4 =0 x = +2

CO,: x-4=0x=+4

C,H,: 3x+8=0nx =-8/3.

Mapatnpouue oTo TEAEUTAIO TTAPADEIYUA, UE BAAT TOUG TTPAKTIKOUG KAVOVEG
OTI 0 apIBUGG 0EeidWaNG VOGS aToIXEIOU PTTOPET Va €ival KAQOUOTIKOS apiBudg.
AuTé oupBaiver yiaTi dev £xouv OAa Ta dropa dvBpaka aTo popio Tou C,H,
TNV id1a TIuA apiBuou o&eidwaong. H TiunA -8/3 avtimpoowTtreUel To HEGO PO
TWV TIHWV QUTWV. AVOAUTIKG av YPAWOUUE TO CUVTAKTIKG TUTTO Tou C,H,:

H H H

| | |
H_CI1_CI2_CI3_H
H H H

Kal aplBuricoupe Ta aToua AvBpaka aTr’ apioTePd TTPog Ta de€id 1, 2, 3,
EXOUNE:

10 1° dTopo C éxer: A.O. =-3

10 2° dtopo C €xer: A.O. = -2

10 3° dTopo C €xer: A.O. =-3

MeTd TNV eilcaywyr Tou apiBuou ogeidwaong, uTTopei va doBei 0 TTapakdaTw
opIouOG Yia TNV ofgidoavaywyn:

Oeibwon eivat n avénon tou aptduov oeibwonc atoéuou 1 LOVToG.
Avaywyn givai n eAattwon tou aptduou oésidbwonc atouou 1 1ovtog.

O 0opIoPOG aUTOG KAAUTITEI OAEG TIG OUVATEG TTEPITITWOEIG TTOU OVOUAJOUUE
onRuepa oeidwan kal avaywyn. AnAadr), kGBe augnon Tou apiBuoU o&eidwang
€VOG OTOIXEIOU QVTIOTOIXEI O€ 0E€idWaN Kal avTIOTPOPWG KABE paivouevo
oeidwang avTioToixei oe K&TTOIa AUENON Tou apIBUOU 0feidwang evog
aToixeiou. Me 10 010 OKETITIKO, KABE EAGTTWGN TOU apIBUoU ofeidwang
QVTIOTOIXEl O€ avaywyn Kal KGBe avaywyr avTioToIXei o€ KATToIa EAATTWON
TOU apIBuoU ofeidwang evog aToIxEiOU.

O&e1do0avaywyn

Av o€ pia avTidpacon g€ KATToI0 ATOPO 1 10V £XOUME augnaon Tou apiBuou
oeidwaong, OnAadn oeidwan, TTPETTEl o€ KATTOIO AGAAO ATOHO Va £XOUE
eAATTWON TOU apIBuou oeidwang, dnAadn avaywyr. MNapatnpouue AoITTov
OTI JIa avTidpaan ofeidwang ouvodeUETAl ATTAPAITNTA PE avaywyn yI' auto
Kal oI avTIdPAaEIS auTéG ovouddleTal ogeidoavaywyikeg.

Ymradpyouv avTidpAacoelg OTIG oTroieg o€ JeTaBAAAETal 0 apiBudg o&eidwang
TWV OTOIXEIWV TTOU GUUMETEXOUV O’ auTéG. O1 avTIOPACEIS AUTEG ovouddovTal
METABETIKEG (1] U 0&e1doavaywyIKEG). TETolEG avTIOPATEIS gival ol avTIOPATEIlg
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€€OUDETEPWANG KA OITTANG AVTIKATACTACNG, TTOU CUVAVTHCAUE OTO KEQAAQIO
TWV ogEwv - Baoewv (A" Aukeiou).

Mapddeiypa 5.1

Moleg atrd TIG TTAPAKATW AVTIOPACEIS gival 0EeIdoavaywyng Kal TTOIES
METOBETIKEG; Z€ KABe avTidpaan ogeidoavaywyng va Bpebei TToio aToixeio
0&eIdWVETAI KAl TTOI0 AVAYETA.

1.C+0,— CO,

2. 2Na+Cl, — 2NaCl

3. Zn+2HCIl —» ZnCl +H,

4. HCI+NaOH — NaCl+H,0

5. CaCO, —» Ca0+CO,

AMNANTHZH

1. Zmv avridpaon C+0O, —» CO, o avBpakag ogeidwveTal atmo 0 o€ +4 kal
10 ofuyovo avayetal atod 0 o€ -2.

2. Zmv avridpacon 2Na+Cl, —> 2NaCl To varpio ogeidwvertal amo 0 o +1
Kal To XAwplo avayetal atréd 0 o€ -1.

3. Zmv avtidpaan Zn+2HCI —» ZnCl,+H, o yeuddpyupog ogeIdwveTal
ato 0 o€ +2 kai To udpoyodvo avayertal ammo +1 og 0.

4. ¥tV avtidpaon auTr kavevog aToixeiou o A.O. dev petaBaAAeTal, dnAadn
n avtidpaon eival JETABETIKA.

5. Kai n avTidpaon autr gival JETABETIKA.

Epappoyn

Na BpeBei TTo1EG aTTO TIG ETTOUEVES AVTIOPACEIS €ival 0EEIDOAVAYWYIKES KAl
TTolEG Ox1. Z€ KGBe avTidpaon ofeidoavaywyng va Bpebei Toio aToixeio
0&eIdWVETAI KAl TTOI0 AVAYETAl.

1. 2Mg+0, — 2MgO

2. H,+Cl, — 2HCI

3. 2Na+2H,0 — 2NaOH+H,

4. CO,+2KOH — K,CO_+H,0

5. C+2H,SO, — CO,+2S0,+2H,0

(5.2) Kup16Tepa 0EEIBWTIKA - AVAYWYIKA.
AvTIOpdaoeig ogeldoavaywyng

Mapartnpouue atnv avridpacn C+0O, —» CO, 61 10 O,, T0 oTT0i0 AvayeTal,
TpokaAei o€eidwaon atov C kai o C, 0 0110iog 0&eIdwVETAl, TIPOKAAEI avaywyn
010 O,. 270 TTAPAdEIYHA AUTO TO OGUYOVO XAPAKTNPICETAI WG OGEIBWTIK
ouaia, evw o dvBpakag wg avaywyikn ouaia. MNa va yivel Opwg ogeidwaon
Ogv gival oTTWOOATTIOTE ATTAPAITATO TO 0EUYOVO, AAAG OTTOI0ONTTOTE GTOIXEIO
N évwan A 10v, TTou €XEl ATOPO dIaTEBEIUEVO va KATEREI TNV KAIJAKA TIHWV
ap1BpoU 0eidwang Tou (BAETTE oA oTNV €TTOPEVN OeAida). [evikeUovTag
MTTOPOUNE VO OPICOULE:

* O&eIdWTIKES OUTIES I ATTAG 0&eIdwTIKG ovouadovTral ol OUCTiES (OToIXEIA,
XNUIKES EVWOEIC N 1I0VTA) TTOU TTPOKAAOUV oégidwan.

Ta o&eIdWTIKA TTEPIEXOUV ATOA TTOU UTTOPOoUV va avaxBouyv, TTou uTropouv
onAadr va eAaTTwaoouv Tov apiBud ofeidwang Toug. M.x To TTUKVS didAupa
HNO, xapakTnpigetal wg 0geIdwTIKO, KABWG KATA TNV YETATPOTIN TOU O€
NO,, To afwro kateBaiver amo +5 ge +4 TNV KAipaKa apIBUWY 0§EidWang Tou.
AuTA TNV avTidpaaorn, UTTopoUE va T CUUBOAICOUE €iTe YeE NnUIaVTIOpaCN

Ofslboavaywyn
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IOVTWY - NAEKTPOVIWV:
HNO_+ e + H*—> NO,+H,0

A amAd: HNO, —> NO_+...
oTnv otroia gaivetal n HeTaBoAn Tou apiBuou o&eidwong Tou adwTou.
Me avdaAoyo TpOTTO UTTOPOUNE VO OPICOUNE Ta avaywyIKA:

® AVaywyIKEC OUOLEC I} amtAd avaywyilka ovoualovtal ol OUCLEG
(oTolyEia, YNULKEC EVWOELG I} LOVTQ) TTOU TPOKAAOUV avaywyn.

Ta avaywyIkd TEPIEXOUV ATOPA TTOU UTTOPOUV va 0&eIdwBouv, TTou ptropolv
dnAadn va augroouv Tov apiBud ogeidwarng Toug. I.x. 10 H,S xapakTnpigeta
WG avaywyiko, KabBwg Kata Tn YETATPOTIA o€ S, 1O Beio avePaivel TV
KAipoka apiBpwy o&eidwaorg Tou amo -2 o€ 0.

AuTi TNV avTidpacn YTTOPOUNE Va TNV TTEPIYPAWOUUE WE PIa NUIavTidpa-
an 16VTWY - NAEKTPOVIWV:

H,S —> S+2e+2H"

M oTTAG :

H,S* — S%...

oTnv otroia gaivetal n yeTaBoAn Tou apiBuou oeidwong Tou Beiou.
2TOUG TTIVOKEG TTOU aKOAOUBOUV ava@épovTal ol TTo ouvnBIoUEVEG O&El-
OWTIKEG KAI AVAYWYIKEG OUTIEG.

MINAKAZ 5.3: KupioTepeg 0§e1BWTIKEG KAl AVAYWYIKEG OUTIEG
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ZUpTTARpWON avTiIdpdoewyv ogeidoavaywyng

O1 avTidpaoeig o&eidoavaywyng, yia d1dakTikoug Adyoug, uropouv va
TagivounBouv aTIg £EAG KATNYOPIES.

1. ZuvOear). 211G avTIOPAOEIS AUTEG BUO N TTEPIOCOTEPA CTOIXEIO EVWIVOVTAI
TTPOG OXNUATIOUS pIag XNUIKAG évwaong t.x. C+0, —» CO,,

2. Aroouvlson kai didaomaar). Ztnv amoolvBeon pia évwon SiacTrdral
ota groixeia g 1m.X. 2HgO —» 2Hg+0,. Z1ig avnidpdaoeig didoaong
mapayovtal evwoelg m.xX. 2KCIO, —» 2KCI+30,. QaTtéoo, utrdpxouv
avTidpaacelg d1AaaTTacng TTou Ogv gival o&eiIdoavaywyng, T.x.

CaCO,(s) — CaO(s)+CO,(g)

3. AmAn avrikardoraon. XTig avTidpAoEIG QUTEG £va OTOIXEIO avTiKabioTaTal
atd KATo10 AAAO BpaaTIKOTEPO TOU. H 0€Ipd dpacTIKATNTAG TWV JETAAAWY
KOl aPETAAAWY TTPOKUTITEl e BACN Tn CEIpA NAEKTPOBETIKOTNTAG KAl
NAEKTPOPVNTIKOTNTAG, AVTIOTOIXO (OEIPA QVOYWYIKAG Kal 0EEIDWTIKAG
I0X00G). H ogipd auTr) ava@épetal oTov TTivaka 5.3 Twv 0&EIBWTIKWY KAl
AVAYWYIKWVY OUCIWV.

Na TapaTnpriooupe, 4TI OTIG OVTIKATAOTACEIG HETAAAWV TO WETAAAO Ep@avViCeTal
OTA TTPOIOVTA WE TO PIKPOTEPO apIBUS o&eidwaong (ekTdg atmd 1o Cu TTou

Oéeiboavaywyn
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Siver Cu*) mr.X. Fe+2HCI —> FeCl +H,.

4. [MoAUtTAoKES avTidpdoelg. TNV KATNYOpia AuTh EVIGOOOVTal Ol avTIOPGOEIG
€KEiVEG TTOU BEV UTTOPOUV va uTTaxBoUlv o€ YIa aTrd TIG TTPONYOUNEVEG
katnyopieg. m.x. 3H,S+2HNO, —» 3S+2NO+4H,0.

XapakTNPIoTIKG TTapadeiyuata avridpAoewy TTOU QVHAKOUV GTNV KATNyo-
pia auTA eivai:

a. ocidwon uerdAAwyv pg o§cIdwTIKA o§éa

O1 avTIdpdoeig QUuTEG £XOUV TN YEVIKA HOPQN:

M + rukvé - 0eppd H,50, —» Beuko dAag + SO, + H,0
M + rtukvé HNO, —» vitpiké aAag + NO, + H,0
M + apaidé HNO, — vitpiko dAag+ NO + H,0

Otrou, M pétaAho ekTOG Pt kai Au. ETTiong, To GAag TTou TTPOKUTITEI PEPEI
TO METAAAO OUVABWG PE TO HEYOAUTEPO apIBuG o&eidwang Tou.

m.X. Cu+4HNO,(Trukv6) —» Cu (NO,),+2NO,+2H,0

B. ocidwan aueTdAAwyv pe osIdwrikd oééa

ATTO TIG avTIOPAOEIG QUTEG IBIAITEPO eVBIAPEPOV TTapouaialouv 60eg Oi-
VOVTaI OTOV TTiVOKQ:

C P S |
TWUKVO - Beppd H,SO, co, H,PO, SO, -
nukvé HNO, co, H,PO, H,SO, HIO,
apaué HNO, - H,PO, HSO, -

m.X. |,#10HNO,(1Tukv6) —» 2HIO,+10NO,+4H,0

O1 avmidpdaoeig TG katnyopiag 1, 2, 3, uyTropouv eUKOAA va IGO0TOBUIOTOUV.
Opwg, n1oooTdBuion (n eUPECN TWV CUVTEAECTWY) TWV «TTOAUTTAOKWV»
o&e1Idoavaywylkwy avTidpacewv TTapouaiddel katola SuokoAia. AUo péBodol
MTTOpOUV va xpnoiuoTtroinBoulyv yia Tnv I000TABUIoN WIag TTOAUTTAOKNG
avTidpaong oeidoavaywyng:
1. MéBodo¢ nuiavridpdoswv. AuTh oTNEICETAI OTIC NUIGVTIOPATEIS IOVTWV
- NAEKTPOViwV TNG 0LEIBWTIKNG KAl avaywYIKAS ouaiag.
2. Mé@6odog perafoAng rou apibuou oécidwaong. Auth BacieTal OTIg
METABOAEG TOU apIBPOoU 0&eidwang Tou 0&eIdWTIKOU KAl avaywyIkou.
Oa TTPETTEl va ETTIONPAVOUE OTI VIO TNV EQAPUOYK TNG MIAS A TNG AAANG
MEBODOU aTTAITEITAI N YVWON TWV TTPOIGVTWY avTidpaong, Ta OTroid TTPo-
KUTTTOUV € BACN TOUG TTIVAKEG TWV OEEIDWTIKWYV KAl AVAYWYIKWY OUCIWV.
Mapakdtw TTePIypa@eTal N EB0SOG TNG METABOAAG TOU apIBuoU ofeidw-
ong, n otroia o€ TTOAAEG TTEPITITWOEIG PaiveETal ATTAOUCTEPN TNG TTPWTNG.
AkoAouBouv apkeTd TTapadeiyuata yia TRV EPTTEdWON TNG PEBODOU.

® To «BaaLALKO VEPO», TTOU
€ivau piypo HNO, ko HCI pe
avadoyia mol 1:3, oéelbwvel
OAa ta pétaAda akouo Kat to
guyevn Au kat Pt. Kata tnv
avtiépaon autn to uétaiio
UETATPEMETAL O YAWPLOUXO
dAaG pUe To UEYAAUTEPO
aptIuo oéeibwong, evw
egkAvetat NO.
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MEG®OAOAOTIATIA TH ZYMIMAHPQZH
ANTIAPAZEQN O=EIAOANATIQIrHZ «MOAYINAOKOY» MOP®HZ
1. Fpdooupe Ta avTIOPWVTA (0EEIBWTIKO - avaywyiko).

2. [pa@oupe Ta TTPOIOVTA AUTWY, OTTWG TTPOKUTITOUV ATTO TOUG TTIVAKEG
5.3 Twv OZEIDWTIKWY Kal avaywyIKWY OUCIWV.

3. loooTaBuifoupe Ta OLEIBWTIKA KAl AVAYWYIKA JE T TTPOIOVTA QUTWV.
Maipvoupe T60Q ATOUA OTTO TO GTOIXEIO TTOU OEEIBWVETAI OO Eival N PE-
TaBoAn Tou apIBuol 0eidwaong Tou OTOIXEIOU TTOU AVAYETAI KAl QVTIOTPO-
@a, TOo0 ATOUA aTTO TO GTOIXEI0 TTOU avayeTal 6an €ival n HETAROAR Tou
ap1Buou ogeidwaong Tou aToIxEioU TTOU 0&eIdwvETal. KAt auTd Tov TPOTIO
e€ao@aAiCoupe:

ouVoALkn petaBoln A.O. ofeldwTtikou = cuvoAtkn petaBoAn A.O. avaywylkou
4. Av n avtidpaaon yivetal o€ 6€Ivo TTEPIBAAAOV YPAPOUUE GTA AVTIOPWVTA
Tov KaTadAAnAo apiBuod popiwv 0&Eog.

5. loooTaBpifoupe Ta GTopa UdPOYOVOU OTa dUO PEAN TNG XNHIKNG £E&i-
owaong, TTPOCBETOVTAG OTO PEAOG TTOU XPEIACeTAI TOV KOTAAANAO ap1Bud
popiwv vepou.

Mopadeiypata ogeIdoavaywyikKwy avTidpaoewv

1. O&eidwon NH, a6 CuO

o. Bpiokoupe atré TOUG TTIVOKEG OEEIDWTIKWY KAl AVAYWYIKWY TA TTPOIOVTA,
mou givar N, yia Tnv NH, kai Cu yia 1o CuO.

NH,+CuO —>N_+Cu

B- YtroAoyifoupe Tn PETAPBOAN TOU apIBuoU 0&eidwaong yia To OTOIXEio TTOU
0&EIBWVETAI KOl YIO TO OTOIXEIO TTOU avAyeTal.

N: a6 -3 —» 0 petaBoAn 3

Cu: a6 +2 —» 0 pyeTafoAn 2 (atréAuTn TIuR)

y.- MNaipvoupue 1600 dropa N 6on ival N petaBoAn Tou apiBuou ogeidwang
Tou Cu kail Téca atopa Cu 6on gival n yeTafoAn Tou apiBuou oeidwang
Tou N. AnAadn,

2NH,+3CuO — N,+3Cu

Mg auTd TOV TPOTTO ETTITUYXAVETAI:

ouvoAIkA petaBoAn A.O. = ouvoAiki petaBoAn A.O.

TMaparipnon: Av o1 yeTaBoAEG Twv apIBuwy ofeidwang dev gival apiBuoi
TTPWTOI PETAEU TOUG, TOTE YIA VA BPOUUE TOUG GUVTEAEDTEG TWV OLEIDWTIKWV
Kal avayWwyIKWY ousIwV dIaIPOUNE TIG HETABOAEG PE TO PEYIOTO KOIVO dITIPETN
Toug. Me GAAa Adyia, av ol yetaBoAég oxnuaTtifouv KAGopa TTou déxeTal
atrAotroinon Kavoupe, atrAoTToinagn Kal Toug aTTAOTToINPEVOUG apIBuoUg
Baloupe ouVTEAEDTEG OTN XNMIKY £¢icwan.

6. loooTaBuifoupe Ta dtopa Tou H TpoaBéTovTag oTo PEAOG TNG avTidpaong
TTou Xpelagetal Tov KatdAAnAo apiBuo popiwv H,O. Av éxoupe epyaoTei
owaoTa Ta aTopa Tou O Ba TTpéTTel va ival I000TABUICUEVA, OTTWG QaiveTal
oTo TTapddelyua:

2NH,+3Cu0 —» N,+3Cu+3H,0

Ofstboavaywyn
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2. Ogeidwon C amd mukvo digAupa HNO,

O C ogeidwveral og CO, kai 1o TTUKVO didAupa HNO, avayetai og NO,,.

S+ + +
C*+4HNO, —> éloz+4ﬁloz+2Hzo

: 4x1 T I

3. Ogeidwon Ag atoé apaid diaAupa HNO..
O Ag ogeidwvetal ae AGNO, kai 1o apaid didAupa HNO, avayetal o NO.

5+ 1+ 2+
3,?\go+(3+1)HNO3 — 3A9N03+1NO+2H20

L 1x3
|

3x1 |

lMNa va oxnuamoTouv 1a 3 mol AgNO, xpeiafovral GAa 3 mol HNO, (ta
oTroia 5pouv wg ogu). AnAadn oTnv Tpokelpévn TepitTTwan 10 HNO, éxel
OITTAG pdAo, dpa wg 0LeIdWTIKG KAl WG 0¢U.

4. Ogeidwon CO amwé KMnO, Trapoucia H,SO,

To CO ogeidwveral ae CO, kai 10 Mn™ avayetal o Mn?* dnAadr| o€

Mn*S0O,, evy To K" e GupPETéXEl 0TV o&g1doavaywyikr Spdon.
2+ 7+ 4+ 2+

5C0O+2KMn0O,+3H,SO, —» 5C0O,+2MnSO,+K,SO,+3H,0

L 5x2

5. O&eidwon FeCl, aré K,Cr,0, rapoucia HCI

O FeCl, ogeidwvetai og FeCl, kai To Cr®* Tou K,Cr,O, avdayetai og Cr**,
onAadn oe CrCl,.

3+ 3+

2+ 6+
6FeCl,+K,Cr,0,+14HCI —» 6FeCl +2CrCl +2KCI+7H,0

| | 1x6 |
| 3x2

YTtroAoyiCoupe Tn petaBoAn yia 1o 1 dropo Cr trou €ival 3 kai yia 10 1
aropo Fe mou eivar 1. 1n ouvéxeia o 10TT0g Tou K,Cr,O, pag avaykadel
va Trépoupe 2 dropa Cr kal avTioToixa 6 dropa Fe. [Na 10 oXnUaTIOPNo Twv
¥Awplouxwv aAdtwyv xpeialovtal 26 16vta Cl . AT’ autd 12 Cl rpoépyovTal
a6 1o FeCl, kai 14 amé 1o HCI.

6. Ogeidwon SO, atrod Tukvo SiaAupa HNO,

To SO, avaloya pe 1o TepIBaAAov p'ITi)PEi va 6pé(cr£|6 iug avaywyiko Trapouaia
oge1dwrikou kal va dwoel H,S0, (S O, —» H, S O,) 1 wg ogeIdwTiKO
TTAPOUCIia avaywylkou Kai va dwael S (48+ 0,— 39,

2NV TPOoKeIuévN TePiTITwaon n apouacia Tou HNO, (1Ioxupd 0geIdwTiKG)
TTPOKOAEI TNV avaywyikr dpdaon Tou H,SO,.

4+ 5+ TIUKVO 6+ 4+
SO,+2HNO, —~» H SO,+NO,
L l— 2x1 I |

L 1x2

® 3TNV NpayuatiKoTnTA OTOV
emdpa SuaAupa HNO, o€ éva
agrtoyeio oxnuarietat piypo
oéetbiwv tou alwrov. ‘'Oco a-
pPaLOTEPO gival To StdAuvpa T6-
00 nepLoootepo NO ekAUsTOUL
KOt 000 TUKVOTEPO Eival TO
SLaAvua T600 MEPLOGOTEPO
NO, eAcudspwverar.

® Oplouéva oslbwTiKd OmwG,
t0 KMnO, (ungpuayyaviké
kdAto), to K,Cr,0, (6ixpwpiko
KkdAto) ket MnO, amautouv 6-
§wvo nepiBaAiov yia tnv ekéi-
Awon tou oéetbwTtikoU Toug
Xapaktipa. Suvidws wg oéu
OTIC IEPLITTWOELG AUTES XPN-
owuonoleital To H,S0,.

e O avtibpdocig ue KMnO )
uropouv va
xpnotuonowndoiv

Kol O€ aVIXVEUTELS, KadwE TO
Xpwua tou 6§tvou
StaAvparos KMnO, givau
EpuIpoiwdes Kot
UETOTPEMETAL O AYPWHUO (16-
vta Mn*). Avtictoya,

0 6§wvo SidAvpa K .Cr,0,
ExeL mopToKaAl xpwua Kot
UETATPETETAL OE TPAGLVO
(t6vra Cr).
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7. O&eidwon H,S amé SO,

To H,S dpa wg avaywyiko kai 10 SO, wg 0&eIdwTIKG. AnAadr €xoupe:
4+ 2- 0 0

S0,+2H,S —» S+2S5+2H,0

|

1
4x1 I I
—2x2

8. Ogeidwon H,O, a6 KMnO, rapoucia H,SO,

To H,O, apouacia ogeIdwTIKOU dpa w¢G avaywyiko, oTroTe To 0gUYOVO Tou
ogeidwvetal H,0," —» O, %+...

AvriBeta, TTapouaia avaywyikou 1o H,O, dpa wg 0geIdwTIKS Kal To 0§UyOVo
Tou avdyetal H,0," —» 2H,0%+...

210 OUYKeKPIpEVO TTapadelyua 10 KMnO, wg 0§eIdwTIKO TTPOKAAEi TNV avaywyIkn
dpdon Tou H,O,. AnAadn,

1- 7+ 0 2+
5H,0,+2KMnO,+3H,S0, —» 50+ 2MnSO,+K,S0,+8H,0
I 1x10
I 5x2 |

levikn TTapatipnon

Na TTapatnpriooupe, OTl ue TN BOABEID TWV KAVOVIKWVY OUVOUIKWY 0&eidwaong
- avaywyng (E°), ou Biyovtal atnv UAn Tng I Aukeiou, ptropei kaveig va
avayvwpioel o€ pia 0&€IdoavaywylIkr avtidpaon TTolo Cwa gival 0EEIBWTIKG Kal
010 avaywyiko. ‘ETol, ytropei va do6¢i TEAOG aTnV avAaykn atmouvnuoveuong
TWV 0LEIOWTIKWY KAl avaywyIKWY OUCIwy, TTou divovTal OTOUG TTivakes 5.3
KAl TTOU ETTi TOU TTAPOVTOG aTToTEAOUV TN BAON yIa TN CUPTTANPWON TwV
avTIOPATEWV 0&EIBOAVAYWYNG.

Mapadeiypa 5.2

AlaBEToupe dU0 peTaAAiké doxeia To Eva eival atrd XaAko Kal To GAAo aTrd
ahoupivio (apyihio). e TToio atmd Ta dUo doxeia Ba atrobnkevuare didAupa
FeSO, kai o€ 11010 diaAupa Mg(NO,),;

AMANTHZH

H amoBnkeuon diahupartog FeSO, o1o ahoupivevio doxeio TTPOKAAEI TNV
avTidpaon:

3FeSO,+2Al - Al(SO,),+3Fe

AuTé cupBaivel emTeidA 1o Al givail o dpaaTikd atrd 10 Fe (BuunBeite Tn
O€Ipa NAEKTPOBETIKOTNTAG).

AvTiBeTa, av ammobnkelooupe To FESO, aTo XAAKIVO BOXEIO KAMIG XNUIKN
avTidpaon o€ Aaupdvel xwpa, kKabwg o Cu gival AiydTepo dPACTIKOG aTTd TO
Fe. Emiong o diaAupa Tou Mg(NO,), utropei va amoBnkeubei ae otrolodnmote
doxeio agofa, apou Téco 10 Al 600 Kai 0 Cu gival AiydTEpo dPACTIKA aTTd
10 Mg.

ZUVeETTWG, To didAupa Tou FeSO, TrpoTeiveTal va aTToBnKeuTEi OTO XAAKIVO
doxeio kai 1o didAupa Tou Mg(NO,), ato aloupivévio doxeio.

E@appoyn
2¢ Tro1o doxeio Ba emAéyare va ammobnkeuoete diaAupa ZnCl, o€ 018epévio
1l aAoupiviou;

Ofsiboavaywyn

o OéelbwtiKN - avaywyikn
6pdon SO,

+ oéeldwtiko
H,SO, +...

+ AVOYWYLKO

S+...

® OéeldWTIKN - avaywyLKn
6pdon H,0,

+ 0éelbWTIKO

+ QVOYyWYLKO
H,0%+...
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Mapadeiypa 5.3

Méoa Aitpa Cl, oe STP ouvBrkeg ekAUovTal katd Tnv avaywyn 17,4 g
MnO, pe Trepiooeia diaAupatog HCI;

AYZH

Me Bdaon Tn XNUIKN €§icwon €XOULE:

MnO,+4HCIl — MnClI,+CI,+2H,0

1 mol 1 mol n
8749 22,4 L
17,4 g X;

Zuvetiwg, x = 4,48 L Cl, o STP.

Egpapuoyn
Méoa Aitpa SO, o STP ouvBrikeg eAeuBepovovTtal Kata TNV avTidpacn
6,35 g Cu ye mrepiooeia rukvou diakuparog H,SO,;

Mapadsiypa 5.4
1,3 g peradAhou (M) Trou eival SpaaTIKOTEPO ATTO TO H, KaIl epaviZetal
OTIG EVWOEIG TOU HE aplBud o&eidwang +2, dloAleTal o€ TTEPIOTEIR apal-

ou diahuparog H,SO,, omrdTte eAeubepovovral 448 mL H, oe STP. MNoia
gival n OXeTIKA aTouIKA pada, A, Tou M;

AYZH
M +  HSO,—» MSO, @+ H,
1 mol 1 mol
R Ag 22400 mL
1,39 B 448 mL
q A=65.
Eqappoyn

5,6 g 010fpou TrpooTiBevtal og Trepiooeia diaAlparog HCI, omroTe eAcubepwvovTal
2,24 L H, og STP. lMoia gival n oxeTikr aropikn paga tou ai1dripou; Na
onueIwBEei OTI OTIG AvTIOPATEIG ATTANG AVTIKATACOTAONG TO METAAAO TTaipVEI
ouVvNBWG TO PIKPOTEPO aPIBPO 0&eidwang.
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53 HAekTpoxnueia
( ' ) Aywyoi NAeKTPIKOU pEUHATOG
HAekTpoAuon - Mnxaviouog - EQappoyég

HAekTpoxnueia

271G avTIOPACEIG 0EEIDOAVAYWYNAG EXOUNE JETAPOPE NAEKTPOVIWY ATTO TO
avaywylko a1o o&eIdwTIKG owpa. OTav 10 avaywylko Kal To 0&EIdWTIKO
eival og aueon eTaen (.. 0’ éva dIGAuPa) TOTE EXOUNE PIa KAAOIKA
ofeidoavaywyikn xnMIKA avtidpaan. Av dpwg Ta 0U0 auTd cwuaTa o€
BpiokovTal gg Apean €ma@r aAAd Ta NAEKTPOVIO JETAPEPOVTAI ATTO TO
avaywyiké o1o o&eIdwTIKGO owHa HEoW MIAg TPITNG ouaiag, 6TTwg eivai
€vag HETAAAIKOG aywydg, TOTE MIAGUE YIA UIO NAEKTPOXNMIKA avTidpaar).
O ¢ kKAGdOG TnNG XNUEiag TTou PEAETA TIG AVTIOPACEIG AQUTEG OVOUAeTal
nAskrpoxnueia. H nAektpoxnueia gival évag oAU duvapikog KAGdog NG
XNHEIag pe TTOAAEG eapuoyEG, TTou TTepIAapBAavel dU0 evOTNTEG:

1. HAektpOAuon

Katd Tnv nAekTpOAucon pe TN BonBeia nAeKTPIKOU PEUUATOS TTPOKAAEITAI
Mia ogeidoavaywyikn avTidpaaon, TTou 8¢ Ba ptmopouae amod poévn NG va
TpaypartotroinBei. Kat auTtd Tov TPOTTO YHETATPETTETAI N NAEKTPIKA EVEPYEIQ
g€ XNUIKA, n 8¢ avtiaToixn dIATagn ovoudaleTal NAEKTPOAUTIKO OTOIXEIO.
H nAekTpdAucn Bpiokel TTOANEG e@appoyEG OTn Blognxavia, OTTwG yia TNV
Tapaywyn ToAwv ouaiwv 1.x. Na, Ca, Al, Cl,, NaOH, atnv emiperdAAwon,
OnAadnA TNV KAAUWN TNG ETTIPAVEING «ayEVESTEPWV» PETAAWV (TT1.X. Fe,
Zn) atrd «euyevéaTepa» (T.X. Au, Ag) KATT.

2. FaABavika oroixeia (umarapisg)

Ta yaABavikd oToixeia gival dIaTagelg OTIG OTToIEG JETATPETTETAI N XNMIKA

eVEPYEIQ, TTOU EAeUBEpIVETAI OTTO pia auBopunTn avTidpaaon ofeidoavaywyrg,
g€ nAekTpIKn. H TTapaywyn nAekTpIKoU peUPATOG HECW XNUIKWY avTIOPAcEwWY
(uTTaTapieg), e€ehicoeTal cuvexwg Ta TeAeuTaia xpovia. Hon, Tépa atmo Tig
YVWOTEG EQAPUOYEG, KATAOKEUAZOVTAI UTTATAPIEG TTOU KIVOUV aUTOKivNTa
(NAekTPIKO auTOoKivVNTO), WOTE VA PEIWOEI N pOAuvon atd Tnv kauon TNG
Bevlivng kai 0 B6puUP0g atrd TIG NXAvES ECWTEPIKAG Kauang. Tnv TeAeuTaia
auTr) evotnTa Ba TN peAetriooupe otnv [ Aukeiou.

Aywyoi NAEKTPIKOU pEUPATOG

O1 aywyoi NAeKTPIKOU peUPATOG €ival U0 EI0WV:

1. O1 pyeraAAikoi aywyoi gival pETaAAa fj KpduaTa TTOU o@EiAouv TNV
AywyIuoTNTA TOUG OTa EAEUBEPQ NAEKTPOVIA.

2. O1 nAekTpOAUTIKOI aywyoi €ival TAYHATA IOVTIKWY EVWOEWV (TT.X. OAGTWV
Kal udpoeIdiwy PETAAWYV) 1) udaTIKd dIaAUPATA TTOU TTEPIEXOUV 1OVTA
(17.X. 0&€wv, Baocwv kal aAdTwV). H NAEKTPOAUTIKA aywyr) OQeiAeTal OTN
Kivnon 16vTwv kal oAokAnpwveTtal, 0TTwg Ba dolpe pEow avTIOpAoEwWY
o&eidoavaywyng.

Ofslboavaywyn

® ALapOPEG UETAAALKWV Kot
NAEKTPOAUTIKWVY aywywv:

a. n 8LEAevon nAektpikou
PEVUATOC UECW TOU
nAektpoAutn

npokaAei diaonaon
(nAektpoAuaon), evw péow tou
UETAAALKOU aywyouU rtpokaAei
UOVO Fepuikéc UETABOAES.

8. ue tnv avénon tng
Jdepuokpaoiag n aywyuotnta
ToU nAekTpoAuTn auéavetal,
EVw TOU UETAAALKOU aywyou
HUELWVETOL.
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HAekTp6Auon
HAekTpdAuaon gival n nAekTpoxnuikn diepyaacia KaTé Tnv OTToia TTPAYUATOTTOIOUVTOI
0&€100avVaYWYIKES XNMIKEG AVTIOPACEIG PUE KATAVAAWGON NAEKTPIKAG EVEPYEIQG.

‘Eva atmrAé treipapa, Tou 6a yag Bondrioel va kKataAdBoupe Ti gival
nAekTpOAUGn, TTEpIypa@eTal oTo oxnpa 5.1. Mia Trooétnta NaCl Bepuaiveral
Kal diatnpeital o€ Bepuokpaacia peyaAuTepn amod 1o onueio TENg Tou NacCl,
WOoTE va eivel ag uypn katdoTtaon. Auo adpavi nAekTpodia eicayovTal
OTO TAYMA KAl YA TTNYR ouveXOUG peUPATOG CUVOEETAI PE TA NAEKTPOBIA. Me
TNV €Qapuoyr] KatdAANANG d1a@opds dSuvauIKoU JETALU TwV NAEKTPODIWV
AapBdvouv xwpa ol akdAouBeg NAEKTPOXNUIKES AVTIOPATEIS.

Z1nv kdBodo (apvnTikO NAEKTPADIO), OTTOU UTTAPXE! TTEPICTEIR NAEKTPOVIWY
0deUouv Adyw €AENnG Ta kaTidvta Na*. PBdavovTtag ekei TpooAapudvouv
NAEKTPOVIO (avaywyn) Kal JETATTITITOUV O€ OUDETEPO ATOMA:

2Na‘'+2e"—> 2Na

21nv dvodo (BTG NAeKTPOBI0), OTTOU UTTAPXEI EAAEIPN NAEKTPOVIWV
od¢evUouv Ta avidvta Cl. Ekei, amofdAAouv nAekTpodvia (oéeidwan) oTroTe
METATTITITOUV 0€ OUBETEPA AOTAON ATOUA KaI OTN CUVEXEID CUVOEOVTAI avd
O0Uo oxnuaTifovTag popia XAwpiou:

2Cl-2ee —> 2Cl—> Cl,

o
MTratapia
Gvodoc Ka0odog
Cl,(9) Ccr Na*
Na(s)
TAYMa NaCl

ZXHMA 5.1 AiaypappaTIKR aTTEIKOVION NAEKTPOAUGNG
TAYMaTog NaCl. ZTnv kdBodo yiveTal avaywyn Kal oxnuaTtigeral varpio.
ZTnv dvodo yiveTtal o&eidwon kal eAguBepwveTal XAwpio.

® HAektpOAuon: mpoépyxetat
ano 1 EAAnvikég Aééetg, Avw
(eAeudepwvw) kat nAekTpL-
OUOG.

¢ To adpavég nAektpodio Spa
anAd we Qopéag peUUATOG,
XWPIG va CUUUETEXEL OE KATToLa
oéeldoavaywyikn avtiépaaon.
Zuvndwes we adpavin
nAeKTPOSLa xpnotuomolovvral
0 AEUKOXPUGOG Kall 0 ypapitng.

Mewpapartikn dtataén vog
NAEKTPOAUTIKOU GTOoLXE(OU.
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Oa TTPETTEI va TTAPATNPACOUKE OTI JECW TOU NAEKTPOAUTN d€ péouv
NAekTpOVIa. AuTtd TTapdyovTal atrd TNV Ty ToUu ouveXoUus peUPOTOG,
@TAVOUV aTTO TOV EEWTEPIKO aywyod aTnv KABodO Kal EKEl KATavaAwvovTal
g€ JIa avaywylikn avtidpaon. AAAa nAekTpovia yevviouvTal oTnv dvodo
atrd pia o&eIdwWTIKA Opdaon Kal aTTOPaKPUVOVTAl HECW QUTAG TTPOG TNV
TNYN. ZuvowidovTag YTTopoUpE va TTOUHE OTI

* nAekTpbAuON givai To aUvoAo Twy aviidpdocwv oéeidwans Kai avaywyns

mou AauBdvouv ywpa orav e éva THyua h diIGAuua nAeKTpoAUTn

(NAEKTPOAUTIKO aywyo) epapuodoouus KataAAnAn diapopa duvauikodu.
H ouokeun TTou XpelddeTal yia va TTpaypaToTroinBei nAekTpOAuan ovouddeTal
NAeKTPOAUTIKO OTOIXEi0 i BOoATduETPO (DOoXEiO, NAEKTPAdIA, TTNYA
peUPATOG).

Mnxaviopég nAekTpoAuong

Ta TpoidvTa NAEKTPOAUONG TAYUATOG IOVTIKAG EVWONG Eival TTpOQav)
T.X. KaT@ TNV NAEKTPOAUCN TAYHATOS BPwHIOUXOU HayvNaiou £XOUE:
K40080¢g (-): Mg +2e- — Mg (avaywyn)

avodog (+): 2Br-2e'—Br, (0¢eidwan)

21NV TTEPITTTWON OUWS NAEKTPOAUGNG UBATIKOU SIOAUPATOG NAEKTPOAUTN
Ta TTPAyPaTa TTePITTAéKovVTal. AnAadH, o1 avTIOPACEIG TTOU yivovTal TNV
K&Bodo ) aTnVv dvodo dev gival TTAEoV TTpoPaveig, KaBwGS aTo dIGAUNA EKTOG
aTTd Ta 16VTA TOU NAEKTPOAUTN UTTAPXOUV Kal JOpIa VEPOU Kal Ta TTPOIOVTA
lovTiopoU autou H,O" kai OH". O1 oucigg auTtég UTTOPOUV va TTAPOUV UEPOG
OTIG NAEKTPOXNMIKEG avTIOPACEIG, avAAOya PE TN GUYKEVTPWOT] TOUG.
Kai 6 @Tdvel povo auté. Eival duvatdv 10 £va i Kal Ta U0 nAeKTPOdIa
va TTPOKAAETOUV deuTEPEUOUTEG QVTIOPACTEIG, €iTE PE TA TTPOIOVTA TNG
NAeKTPOAUGNG, €iTe pe To dIGAuPa. MNa va atmogeuxBouv o1 avTIOpdoEelg
TWV NAEKTPOdIWV XPNOIUOTTOIOUNE CUXVA adpavr NAEKTPOBIA TT.X. ATTO
Aeukoxpuoo (Pt).

H mpdéBAewn Twv avTidpdoewy TTou yivovTal aTa dU0 NAeKTPOdIa YTTOPEI
va yivel ge BAon TIG TINEG TWV KAVOVIKWV SUVAMIKWY NAgkTpodiou, E°, Twv
S1dpopwyv ouaiwv 010 didAupa. To BUVANIKO Tou NAEKTPOSIOU OTTOTEAEI
METPO TNG €UKOAIaG 0&eidwang | avaywyng YIaG ousiag Kal GUVETTWG
OUCXETICETAI PE TNV EUKOAIQ EKQOPTIONG TwV 16VTWV 0TO didAupa. Thv
€vvola OUwWG TOU KavoVIKOU duvapikou Ba Bi¢oupe atnv UAN TG I Aukeiou,
yI' QuTO €TTi TOU TTAPOVTOG Ba ApKEGTOUUE GTNV KATAYPAPH MIAG OEIPAg
EKQOPTIONG KATIOVTWYV Kal aviovTwy, Je Baaon Tnv otroia Ba uTropoUpe va
TpoBAETToUlE Ta TTPOidvTa NAekTPOAUONG. Na anueiwBei 611 n ogipd auTh
IoXUEl Je TNV TTPoUTTO0E0N OTI TA IGVTA £XOUV TTOPATTANCIEG CUYKEVTPWOEIG
OTOV NAEKTPOAUTIKG aywyod Kal 0TI Ta NAeKTpOdIa gival adpavi.

1. Ztnv kK&B0d0o n ocIpd ekPopTioEWS YIa Ta CUVAON KATIOVTA €ival:
Au*, Pt*, Ag’, Cu®, H' (0€0), Pb*, Sn*', Ni**, [H,0], Fe*, Cr**, Zn*', Mn™",
A|3+, Mg“, Na*, Ca2+’ Ba2+’ K

MNa mapadeiypa katd Tnv nAektpoéAuan udartikou diaAupartog AgNO,,
oTnNV KAB0d0 eKPOPTICETAI EKAEKTIKG TO Ag™ £vavTi TOU 16vTOoG H'. AnAadn

Ofslboavaywyn

® JovTIOuOG VEPOU:
2H,0 = H,0"+OH

nH,0 = H'+OH

o Auvautko nAektpodiou
LOVTOG Uropei va opLoTei
wg N eAdyiotn Staopd
SuvauLKoU TTou PEMEL

VO EQOPUOOTEL OTO
NAeKTPOAUTIKO oTOLXE(O,
WOTE VA EKPOPTLOTEL TO LOV.
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Exoupe: 2AgT+2e” — 2Ag Kai Ox1 2H"+2e —> H.,.

Opoiwg, av nAektpoAuBei didAhupa NaCl, otnv kaBodo oxnuarti¢etal H,
Kal 0yl Na.

2. 21NV Avodo n o€ipd EKPOPTIoEWS yIa Ta cuvhién aviovra civai:

$*, OH (Baon), I, [H,0], Br;, CI', o§uyovouxa tévta F

AnAadn av nAekTpoAuBei udatikd didAupa NaCl, atnv dvodo EXOUE:
2CI —> Cl,*+2e kai 6x1 20H — H,0+1/20,+2e"

Av nAekTpoAuBei didhupa Na, SO, otnv avodo £xoupe £ékAuon O, TTou
ogeileTar oTnv avridpaon: 20H-2e" — H,0+1/20,,

Ma v eummédwaon Twv TTapaTTavw diveTal oeIpd TTAPABEIYUATWV.

Moapadeiyparta nAekTpoAUoewyV - EQapuoyég

a. HAektpéAuon SiaAvparog H,SO, (e nAekTpddia Pt)

H oUoTtaon tou nAekTpoAuTikoU aywyou eivai: H*, OH, SO,*, H,0.
O1 NAeKTPOXNMIKES AVTIOPACEIS TTOU AQBAVOUV XWPa Eival:
KaBodog (-): 2H"+2e" — H,

GvoB0G (+): 20H —H,0+ ¥ 0,+2¢

B. HAekTpOAuon SiaAUparog KOH (pe nAekTpodia Pt)

H oUoTaon Tou nAekTpoAuTIKOU aywyou eival: K¥, OH", H*, H,0.

O1 NAEKTPOXNUIKEG QVTIOPAOTEIG TTOU dlECGyovTal Eival:

KaB0dog (-): 2H,0+2e" — H,+20H

avodog (+): 20H — H,0+ }é O,+2e

Y- HAekTpb6Auon SiaAbparog NaCl (pe nAekTpddia C)

Z0oTaan nAekTpoAuTikou aywyou: Na*, CI, H*, OH, H,0.
HAekTpOXNUIKEG avTIOPACTEIG TTOU AapBAvouv Xwpa ival:

KaB0d0og (-): 2H"+2e" —> H, 1 opBotepa 2H,0+2e — H,+20H"
avodog (+): 2ClI— Cl,+2e

H péBodog autn aglotroicital yia Tn Blopnxavikr mapackeur) Tou NaOH
Kai Cl, (BAétre oxnua 5.2).

avodog KG0050¢
+ -
Siappaypa
NUITTEPATO
amoé 16vTa
Cl, H,
apaid .
NaOH OH NaOH(aq)
Na*
Cr
H,0
H,0()
TTUKVO H,0
NaOH

ZXHMA 5.2. AiaypapuaTiKR a1TEIKOVION TG NAEKTPOAUONG
udaTikou S1aAUpATOG XAWPIOUXOU VATPIOU yId TNV TTOPOYWYH KAUGTIKOU
vaTtpiou Kail xAwpiou.

o Na mapatnprioouue ot n
OELPA EKPOPTLONG TWV KATLO-
VTWV Kal aviovtwy gival n a-
vtiotpopn tnN¢ oELPas Spaoti-
KOTNTOG TWV UETAAAWYV KAl a-
UETAAAwV, avtioTolya.

* O oxnuatiouds H, kata tmv
nAektpoAuon véartikou StaAu-
uatog NaCl opeidetal otnv a-
vtiépaon:

2H,0+2e’ > H,+20H

* O oxnuatiouds O, kata v
nAektpoAuon StaAvuarog
AgNO, opsiAetar otnv avti-
épaon:

2H,0 > 4H'+0,+4e

® Ol KUPLOTEPEG EQOPUOYES
™G nAektpoAuong gival:

1. TOPOOKEVES

a. uetdAAwv rt.x. Na

8. auetalAwv m.y. Cl,

y. evwoewyv n.x. NaOH

2. KadapLouog UETAAAwWY
3. emuetdAAwon.
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6. HAekTpbéAuon SiaAvpartog CuSO, (e nAekTpddia Pt)
Z0oTaon nAekTpoAuTiKoU aywyou: Cu?*, SO%, H*, OH, H,0.
HAekTpOXNUIKES avTIOPAOCEIG TTOU AduBAvouv Xwpea:
KGBodog (-): Cu?+2e"— Cu

avodog (+): 20H —H,0+1/20,+2¢

€. HAektp6Auon SiaAuparog CuSO, (ue nAekTpSSia Cu)

Y 0oTaon nAeKTPoAUTIKOU aywyou: Cu?, SOi‘, H*, OH", H,O kai Cu.
AvTidpdaoeig TTou Aaudavouv xwpa:

KGBodog (-): Cu?+2e"—> Cu

avodog (+): Cu—>Cu?*+2e

Kat’ autod Tov TpOTTo yiveTal eTaopd HETAAAOU aTTo ThV KGB0d0 0TnVv dvodo.
H teAeutaia nAekTpdAUGn XPNOIPOTTOIEITAI YIa TOV KABAPIOUS PETAAAWY,
OTTWG dlaypAPPATIKG aTrelkovifeTal oTo oxiua 5.3.

ZXHMA 5.3 KaBapiopdg Cu pe nAektpoAuon. Ta dpacTikd pETaAAa
(Trpoopigeig) 6TTWG T.X. Zn TTapapévouv oTo SIGAUpA, eV Ta AlyOoTEPO

NAeKTPOOBETIKA péETAAAa TT.X. Au KaTaBuBifovTal.

Mia GAAN onuavTikr €Qappoyr] TNG NAEKTPOAUCNG gival n EMINETAAAwO.
21n Biopnyavia JETAAAIKWY QVTIKEIMEVWY (MaxaipoTTpouvad, SIOKOCUNTIKA,
QUTOKIVNTA KATT.) £€va QVTIKEIPEVO QTIAYMEVO OTTO £va PETAAAO R KpAua ouxvd
ETTIKOAUTTITETAI OTTO €va OTPWHA GAAOU «EUYEVEDTEPOU» PETAANOU, EiTE YIa
TpooTacia, ite yia dilakéounon. Mia atrd 1iI¢ ouvnBéoTepeg peBbddoug
EMPETAAWONG €ival N nAekTpOAuon. To avTIKEIYEVO TTOU TTPOKEITAI VA
eMPETOAWOET yiveTal KAB0OOG Kal Pia TTogdTNTA ATTO TO HETAAAO YiveTal
avodog, OTTwG aivetal aTo oxNuUa 5.4. Ta nAekTpodia guBarrTifovTal o€
O1dAupa GAaTOG Tou €uyevoUg HETAAAOU Kal GuvOEovTal

ME TNV TTNYA ouvexoUug peUPOATOG.

Ofstboavaywyn
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e e
.
o
—
o
Ag Ag’
Ag* e
Ag
dvodog KGB0d0¢

ZXHMA 5.4. ETrapyUpwon KouTtaAloU pe NAeKTpOAuO.

(5.4) NOopog nAekTpoAuong

No6poi1 Faraday - YroAoyiopoi

H treipapaTtikr) HEAETN TOU QaIvouEvou TnNG NnAeKTpOAUONG 08rynaoe Tov
Faraday (1833) aT1ov TpoodIopIouo oXECEwWV PETALU TWV PAlWwyV TTOU
eAeuBepwvovTal (TTPoidvTa NAEKTPOAUCNG) KAl TNG TTOOOTNTAG NAEKTPICHOU
TToU OIEPXETAI ATTO TOV NAEKTPOAUTIKO aywyod. O1 TTOOOTIKEG AUTEG OXETEIG
TEPIYPAPOVTAI ATTO TOUG aKGAouBoug dUo vOuouG:

TMpwrog vopog. H padla TG ouaiag TTou atroTiBeTal o€ KABE NAEKTPODIO
gival avdAoyn NG TTO0OTNTAG TOU NAEKTPIOPOU (NAEKTPIKOU QPOPTioU) TToU
dIEpxeTal aTTO TOV NAEKTPOAUTIKO aywyo.

Aeutepog vopog. O1 adeg Twv dIaQOPETIKWY IGVTWYV TTOU ATTOTIBEVTaI OTa
NAekTPOdIa KATA TN diod0o TNG idIAg TTOOATNTAG NAEKTPITHOU (NAEKTPIKOU QOpTiou)
gival xnuika 1I00duvapeg, eival dnAadr avaAoyeg TTPOG Ta YPaUUoicodUvaua
(g-eq) auTwv.

‘Eva ypappoicoduvapo (g-eq) 16vTog 1oouTal e To TTNAIKo Tou mol autou
d1a Tou apIBPoU TwV OTOIXEIWOWY QOPTiWY auToUu. AnAadr, yia Eva 16V TNG
popong M™ €xoupe: 1 g-eq =1mol/n

2AMEPA YIO TOV UTTOAOYIOUO TWV TTOCOTHTWY TWV TToU eAeuBepwvovTal
oTnv kdBodo kal aTNV Avodo de XPEIACETAI VA XPNOIPOTTOIOUUE TOUG VOUOUG
Tou Faraday. E€’ dAAou Ta TeAeuTaia xpovia Ol EKPPATEI YPAPHOIc0dUVaUO
(g-eq) Teivouv va e¢aheipBouv atod Tn diebvn BiBAIoypagia.

O utroAoyIou6G TwV NAEKTPOAUOUEVWYV PadWV UTTOPET EUKOAQ va YiveEl JE
Bdon Tn aToixeIoPETPIO TWV 0geIdoavaywyIKWY avTIdPAoewy TTou AauBdvouv
XWpPa KaTd TNV NAEKTPOAUON.
lMNa Toug uTTOAOYIoHOUG auToUG Ba TTPETTEl TTIONG va yvwpilouue OTI

O Michael Faraday
(1791-1867) nrav éva

ano ta SEka maLbdLd EVog
AyyAou aténpoupyodu,
EyKaTEAELYE TO O)O0AEiO

o€ nAwia 12 eTwv yLa

va epyaocdei o’ éva
Bi1BAlonwAceio.

O £pyobotng tou (evteAwgs
napadoéa yia Keivn tnv
£noxn) tou enétpede TNV
UEAETN TIG EAUTEPEG WPEG
tou. Otav éyve 21 eTwv
EMLOKEPTNKE TOV Davy
kadnyntn oto BaoctAiko
Ivotitouto. O Davy
g€enmAayn ano ti¢ yvwoelLg
Kot Tov evdouolaouo

KOl TOU TPooéepe Féon
Bondou oo IvotitouTto.

O Faraday petaét aAAwv
UEAETNOE TNV UYpOTOiNON
TWV agpiwv Kat avakaAvye
t0 BevioAlo0. Kupiwg opwes
EYIVE YVWOTOG arto TG
gpyaociec Tou

OTOV NAEKTPLOUO. EKTOG TwV
dAAwv givat o Tpwtog mov
avakaAue tov NAEKTPLKO
kwnthipa. Mo moAAd xpovia
aPPWOTNOE ATTO TA UALKG
TTOU XPNOLUOTIOLOUCE OTa
MEpauaTa T0U,

Kata naca mdavornta
anoé tov ubpapyupo.
Eutuyw¢ 0uws, n uyeia
TOU QITOKATAOTAINKE KOl
OUVEXLOE arpo-

OKOTTTOL TO EMLOTNUOVIKO
Tou épyo. Ooo nrav

otn {wn bev ETUXE TNG
avayvwpiong rouv da
énpene. QoT600, 0 (6106
Eviwde Badda ikavormoinon
yla Ta EMITEVYUATA TOU.
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* N, (6,02 10%°) nAektpdvia éxouv @oprio 96 500 C. H moodrnra autr
TOU Qopriou ovoudletal otaBepd Faraday kai ouuBoAileral, F.

F=N,6e=6,02 10%°* mol™ " 1,062 10™° C = 96 500 C mol™

MNa mapaderypa kata TNV nAekTpoAuan tryuaTtog NaCl Aapdavouv xwpa
ol avTIdPAOoEIG:

KaBodog: 2Na* + 2e —> 2Na

"Avodog: 2CI - 26— Cl,

AT auTég TTPOKUTTTEL OTI:

Karda 1 diodo 2 mol e eAeuBepwvovtar 2 mol N, kai 1 mol Cl,.

n2-96 500 C eAeuBepwvouv 2 mol N, kai 1 mol Cl,.

Mapdadeiyya 5.5

Katda tnv nAektpoAuan diahiparog H,SO, ekAUovTal otnv dvodo 32 g
O,. Moo &ival To @opTio TToU TTEPATe péaa ato 1o dIGAUNQ;

AYZH

‘Avodog: 20H - 26 —» H,0 + % O,

2mol e % mol
f 2:96 500 C 16 g
x 329
x=4-96 500 C
E@appoyn

Katd tnv nAektpdAuon diahupatog NaOH ekAbovTtal otnv avodo 8 g O,

Moio gival To @opTio TTou TTéEpace aTrd To dIGAUNQ;
(1F)

MNapadeiypa 5.6

Katd tnv nAektpoAuan diakipatog CuSO, xpnaipotrolouvTal NAEKTPOdIa
Cu ou Cuyifouv 20 g To KaBéva, evw atrd Tov NAEKTPOAUTN TTEPATE POPTIO
9 650 C. lMoia ival N yada Twv NAEKTPOdiwV PETA TNV NAEKTPOAUGN;
AYZH

Ka8odog: Cu?* + 2 —> Cu

Avodog: Cu - 2e- —>» Cu?

Me @oprio 2 N, e amotibeTal 1 mol Cu kai SiaAUeTal 1 mol Cu?*

n 296 500 C “ 64 g “ 64 g

9650 C X y
x=3,2gkaly=3,2g
Apa PETA TNV NAEKTPOAUCH EXOULE:

mKaeééou = (20+372) g = 2312 g
mavéﬁou = (20-3’2) g= 16,8 g
E@appoyn

Kata tnv nAektpoAuon diaAdparog CuSO, xpnaoipotrolodvtal NAeKTpOdIa
Cu, 1ou Cuyifouv 30 g 1o KaBéva, evw atmmod Tov NAEKTPOAUTIKO aywyo
mépaoe gopTio 19 300 C. Moia eival n diagopd palag avapeca ata dUo
NAEKTPOBIO PETE TNV NAEKTPOAUON);

Ofslboavaywyn

YMOAOrizMOI T1A
TH ZYZXETIZH MAZAZ KAl
HAEKTPIKOY ®OPTIOY KATA
THN HAEKTPOAYZH

ENTAZH PEYMATOS
(A) KAl XPONOS (s)

T

®OPTIO (C)
g=it

v

MOL e-

1F=96 500 C kot
avtiotoyei oe N, e-

\ 4

MOL rPOIONTQN -
ANTIAPQNTQN
Me Baon tn
OTOLYELOUETPIO TWV
XNUIKWV EELOWOEWV

\ 4

MAZA ‘H OrKoz
ANTIAPQNTQN -
MPOIONTQN
1 mol avtiotoyei
oc pala A g kai o€
6yKko 22,4 L (STP)

(12,89)



Texvnt @wtoouvleon

To TPORANPa Twv Kauoipywy £EakoAouBei kai gival ogu. To
TETPEAQIO, TO KAPBOUVO KAl TO QUOIKO aEPIO apxiouv va
AlyoaTeUouv Kai gival Adn akpiBd. EmimA£ov emiapuvouv
oducavaloya 1o TepIBAAAov. To 16aviko Ba ival éva Kauoiuo
Tou «TToTé &€ Ba TEAEIWVEI KOl KOTA TN Xprion Tou &€ Ba JoAUVEl
TNV aTpéoQaipa. ‘Eva Tétoio kauaoiyo gival To udpoyovo.
ATTO TTPWTN dWn aUTO UTTOPET va TTapdyeTal UE NAEKTPOAUGN
vepoU. Ouwg, N aTTaITOUPEVN YIa TNV NAEKTPOAUGH EVEPYEIQ
gival yeyaAuTtepn ammod ekeivn TTou Ba TTaipvoupue atod TV
kauan Tou H,,.

H @uon dpwg pag €xel TpounBeUoel TO «EPYOOTTATION
yia v mapaywyn tou H,. To xnuiké auto epyoaTtdaio
UTTApXEl akOpa Kal o€ KGBe auAn Twv omTiwyv. Kal autd
o¢ev gival Ao aTTd Ta TTPACIVA GUAAG TWV QUTWYV Kal N
o1adikagia givail n mo {woyova ofeidoavaywyikh avTidopaaon,
n ewroouvBeon. Me autiv TTapayovTal YAUKOLn, KUTTapivn Kai
duuAo, atroBnkelovTag TNV NAIGKK evEpPyEIa aav HEAAOVTIKO
KaUGOIo, To EUAO.

AuTh TNV AoyikA TTpooTTaBoulv oI ETTICTAPNOVEG va TNV
uAoTToifgouv Kai va TTapdyouv H, atmé nAektpdAuan vepouU ue
povn TTNYNA evEPYEIAg TO NAIOKO Gwg. AuTo TO TTpooTTaBoUv
ME T AEYOUEVA QWTONAEKTPOXNUIKA OTOIXEIX TA OTTOIQ
gival NAEKTPOAUTIKG OTOIXEIO TA OTTOIO TTPAYUATOTTOIOUV
v avtidpaon H,O — H, + % O, XpNOILOTIOIWVTAG TO
nAlaké ewg. Mpoaé€Te, auTta dIaPEPOUV aTTo T YwWTOLOATAIKA
aTolx€ia T OTTOIO HETATPETTOUV TO NAIOKO QWG aTTeuBeiag
o€ por) NAeKTpoviwy (pelpa). Autd OTTWG EiTTaPE TTapdyouv
H, 10 otroio Ba xpnaipotroinBei cav kavoiuo.

O1 CUOKEUEG QUTEG aav Gvodo XPNOIKOTIOIOUV NuIaywyous
Kal gav kG6odo adpavr HETAAAA, OTTWG TT.X. AEUKOXPUGCO.
H amdédoon Twv @uTONAEKTPOXNUIKWY OTOIXEIWV QTAVEI TO
10%, evw ekeivn TNG

QwToouvBeang WOAIG To 3%. H ammdédoon auTr utropei va
augnBei pue TN XpHon OPICHEVWYV XPWOTIKWV

0l OTTOIEG aTTOPPOPOUV Eviova TNV NAIOKN akTivoBoAia. lNa
QKOPO IO QOPA N ETTIGTAUN AVTIYPAPEI

TNV UGN, 8I0TI unVv EEXVATE OTI GTA TTPACIVA QUAAQ UTTAPXEI
N XAwpo@UAAn n otroia atroppoPda T0

KOKKIVO KQI TO ITTAE OTTO TO KN KUPATOG TOU NAIGKOU QWTAG.

Q@WTONAEKTPOXNMIKO OTOIXEIO
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AvakepaAaiwon

1. Ap1Buo6g ogeidwaong (A.O.) evog 16VTOG O€ Pid IOVTIKY évwaon givail
TO QOPTIO TOU 16VTOG. ApIBUOG 0&eidwang evog ATOUOU C€ [Ia
OMOIOTTOAIKR £évWaon OVOUACZeTal TO QAIVOUEVIKO popTio TTou Ba
ATTOKTACEI TO ATOUOo av Ta elyn NAeKTpoviwv doBolv O’ ekeivo TO
ATOMO TTOU Ta €AKEI TTEPICCOTEPO.

2. 2Auepa AoV o&eidwan ovouddetal n augnon Tou A.O. Kal avaywyr n
eAattwaon Tou A.O.

3. O1 avTidpdoeig diakpivovTal o€ avTIOPACEIG 0EEIBOAVAYWYIKEG KOl PN
0&e1d0avaywyIKEG A HETABETIKEG.

4. O&e1dWTIKA oWPaTa OVouAlovTal TO CWUATA (OTOIXEIO 1] EVWOEIG)
TTOU TTPpOoKaAoUV ofeidwan, yiaTi TTEPIEXOUV ATOUA TTOU UTTOPOUV va
avaxBouv. Avaywyikd cwpata ovoualovtal Ta cwuata (oToixeia
Il EVWOEIG) TTOU TTPOKAAOUV avaywyHh, yIaTi TTEPIEXOUV ATOUA TTOU
MTTOPOUV va 0geIdwhoulv.

5. H 1c00TG0uI0N (EUPECN CUVTEAECTWV) TWV AVTIOPATEWV
oeidoavaywyng atnpifeTal oTnV TTapathpnaon OTi N GUVOAIKN alénon
Tou A.O. Tou avaywyikoU TTPETTEl va gival KAt atroAuTn TIunA ion Ye T
OUVOAIKA eAETTWON TOU apIBuoU 0&eidwang Tou o&eIdWTIKOU.

6. HAekTpOAuon ovopddgeTal To 0UVOAO TwV avTIOPACEWY 0geidwang
Kal avaywyng ou AauBdvouv xwpea, étav o€ éva TAyPa i didAuua
NAEKTPOAUTN €QapUOoOoUE KATAAANAN Siapopd duvauikou.

7. H ocipd ek@dpTiong oTnv KGBodo yia Ta ouvABn KaTidvTa étav
BpiokovTal g TTAPATTAACIEG CUYKEVTPWOEIG Kal JE adpavh NAEKTPOdIa
gival:

Au*, Pt*, Ag*, Cu*, H*(0g0), Pb*, Sn*, Ni**, [H,O], Fe*, Cr*, Zn*,
Mn?*, A, Mg®*, Na*, Ca?", Ba?*, K*.

H oeipd ekpdpTiong oTnv Gvodo yia Ta cuvrin aviovTa, oTav
BpiokovTal o€ TTAPATTAACIEG CUYKEVTPWOEIG Kal uE adpavi nAekTpodia,
gival:

S, OH(Bdan), I, [H,Q], Br, CI, oguyovouxa i6vTa, F-.

8. Katd tnv nAekTpdAucn avodog gival To BeTIKO NAEKTPODIO, OTO OTTOIO
AapuBdvel xwpa ogeidwan kal kaBodog gival To apvNTIKO NAEKTPODIO,
OTO OTT0i0 AAPBAVEl XWPa avaywyn.

9. O utroAoyIopdG TwV TTOCOTATWY TTOU EAeUBEPWIVOVTAl OTA BUO
NAEKTPABIa UTTOPE Va Yivel EUKOAA pe Tn aToIXEiopeTpia. MNa Toug
uTtoAoyiopoug Ba TpeTer va yvwpidoupe 6T 1 mol e (N, nAekTpovia)
€xouv @oprtio 1 Faraday (96 500 C).

Ofslboavaywyn
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AESeig - KAE1D1G

Ap1Buo6g Ogeidwang HAekTpOAUCN
O¢tcidwon HAeKTPOAUTIKG GTOIXEIO
Avaywyn MeTaAAikoi aywyoi
O¢teidoavaywyikn avTidpaon HAekTpoAuTIKOi aywyoi
MeTaBeTIKRA avTidpaon Avodog

O&eIdWTIKG ocwua Kd&Bodog

Avaywyiké ocwpa Zeipd ekPOPTIONG

Epwtnosig - Aoknoeig - NMpoBARpaTa

Epwtnoeig eravaAnyng
1. Ti eival apiBuég 0&eidwaong atéuou A 16vVTogG;

2. MNolol TTPAKTIKOI KAVOVES XPNCIUOTTOIOUVTAI YIA TOV UTTOAOYIGUO TOU
A.O.;

3. MNwg opiCeTal ouepa n ofeidwan Kai N avaywyn;

4. Nuwg diakpivetal pia o&gidoavaywyikr) atrd pia JETABETIKR avTidpaon;
5. T ovopddeTal o&eIdWTIKA oOUTia Kal TI avaywyIkn;

6. Ti ovopddetal nAekTpOAUDN;

7. MNoigg €ival oI GNUAVTIKOTEPES BIAPOPES PETALU TWV NAEKTPOAUTIKWV KAl
METOAAIKWYV QyWwywV;

(o]

. Trovopddetal kGBodog Katd Tnv NAEKTPOAUCN Kal TI PaIVOUEVO AaUBAveEl
XWPa o€ auTh;

9. Ti ovopadetal dvodog KaTd TNV NAEKTPOAUGN Kal TI @AIVOPEVO AaPBAVEl
XWPa o€ auTh;

10. MNoia givai n oeipd eKPOPTIONG TWV KUPIOTEPWY KATIOVTWYV OTAV QUTA
BpiokovTal g€ TTAPATTIAACIEG CUYKEVTPWOEIG;

11. MNoia gival n o€1Ipd eKPOPTIONG TWV KUPIOTEPWY AVIOVTWV OTAV auTd
BpiokovTal g€ TTAPATTIAACIEG CUYKEVTPWOEIG;

12. MNoio gival To opTtio 1 mol nAekTpoviwy;
Acoknoeig - NMpoBARuara
a. Opiopoi - Ap1Op6g 0&eidwong - ogeidwon - avaywyn

13. Na Bpeite Tov apiBuod ofeidwong Tou P aoTIg ouTieg:
H.,PO,, P,, PH,, H,PO,.
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14. Na Bpeite Tov apiBuod o&eidwang Tou Mn OTIG OUTiEG:
MnO,, K,MnO, (uayyaviké kaAio), KMnO, (utreppayyavikd KGAIo).

15. Na Bpeite Tov apiBué ogeidwaong Tou Cl oTig ouaieg:
HCI, HCIO, KCIQ,, Cl,, KCIO,, CIO-Ca-ClI (xAwpio uTToxAwpIWdEg
aoBéaTio ) xAwpdoBeaTog).

16. Na oupTTANPWOETE Ta KEVA OTIG AKOAOUBEG TTPOTACEIG:
a. ApIBuAG o&eidwang evog aTtdPoU O€ PIa OPOIOTTOAIKN évwan

[0)V70]U Lo T4 [0 { I (o T TTou Ba OTTOKTAOEI TO
dtopo av Ta Koiva Ceuyn nAekTpoviwyv atmodoBouv G’ ekeivo To dTouo
Lo 1 TP

B. Oteidwon eivain ....cceeevvvnnnnn... ToUu A.O. ev6g aTtéuou A 1I6VTOG.

y. O&e1dwTikG ocwpata ovouadovTal T CWHATA TTOU

TTPOKAAOUV. ....eeeeeees , ylaTi TTepIEXouv dTopa TTou YTropouv va

0. Avaywyik@ owyaTta ovoualdovTal Ta CWHATA TTOU TTPOKAAOUV
.................... , Y1aTi TTEPIEXOUV ATOUA TTOU UTTOPOUV VA ...

17. Ze kGBe ouaia Tng TTPWTNG OTAAN va avTioToixioeTe Tov A.O. Tou
adwTou @’ auTr TNV ouadia TTou gival ypaupévn oTn delTePN OTAAN.

18. Na xapakTtnpioete pe éva 2 KABe cwaTr aTTd TIG ETTOPEVES TTPOTATEIG
Kal ye éva A kdBe AavBaauévn TTpdTACH.
a. KaBe atmooAn nAekTpoviwy eival ogeidwaon.
B. & KGBe o&eidwan TTapaTNPEiTal TTPAYUATIKH ATTOBOAN
NAEKTPOViWV.
Y. KaBe mpdaAnwn nAekTpoviwv gival avaywyn.
0. Z& KGO avaywyn TTapaTtnpEital Tpayuarikr mpoécAnyn
NAEKTPOViWV.
€. O&eIdWTIKG oWpa gival auTd TToU O&EIBWVETAI.
oT. Avaywyiké cwpa gival autd TTou avAayeTal.

19. Na v avtidpaon 2Na + Br, — 2NaBr moia a1mo Tig akéAoubeg

Oéeiboavaywyn
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TTPOTACEIG Eival CWOTH:

a. To Na avayertai.

B. To Br, o&eidwveral.

y. To Na dpa wg avaywyiko.
6. To Br, 3pa wg avaywyliko.

20. ¢ kGO¢ pia £EkPpacn TNG TTPWTNG OTAANG, va AVTIOTOIXIOETE TNV
avTioToixn évvola Tng 0eUTEPNG OTAANG.

21. NaTi 0 0pIop6G «o&eidwan eival n altgnon Tou apiBuol ofeidwang
€VOG OTOMOU 1) IGVTOG» Eival YEVIKOTEPOG ATTO TOV OPIOHO «OEEidwon
gival n ammooAr) NAEKTpoViwv»;

22. MNola a1ré TIG £TTOPEVES BEpUIKES dlaaTTACEIG OV gival
ogeidoavaywyn;
a. 2HgOo —ee> 2Hg+0,
B. 2KCIO, — 2KCI+30,
y. CaCO, —2» Ca0+CO,
5. CH, —e> C+2H,

23. Na oupTTANPWOETE KABE KEVO PE MIa AEEN:
Zmv avridpaon: C+0, — CO,, 0 Ceival .......cocvenni. owpa.
Zmv avridpaon: C+2H, —— CH,,0 C gival..................... owpa.

24. Na kaBopioeTe T0 0EeIOWTIKO KAl TO avAYWYIKO CWUA O€ KABE pia atrd
TIG akOAouBeg avTIdOpdoEig:
P+5HNO, — H,PO,+NO,+H,0
CO+FeO —> Fe+CO,
MnO,+4HCl —— MnCl,+CI_+2H,0
3Ag+4HNO, —> 3AgNO_+NO+2H,0
Cl,+2NaBr — 2NaCl+Br,

25. 2mv avridpaon: SO,+2H,S —3S+2H,0,
70 SO, 3pA WG .o, CWHA, YIOTI TO BEI0 .ovvveeeiiieeeees amo
A.O.=+40e A0. = i,
Zmv avridpaon: SO,+2HNO, —H,SO,+NO,,
70 SO, 3pA WG .o, CWHA, YIOTI TO BEI0 .ovvveeeiiieeeees amo
A.O.=+40e A0. =i
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26. zmnv avridpaon:H,0,+2HI —— |,+2H,0,
70 H,0, 8p0 WG oo OWHMA, YIOTi TO OEUYOVO ...oooeeeeeeeeen,
amo A.O.=-10e A0. =i,
2Tnv avtidpaon:
5H,0,+2KMn0O,+3H,S0, — 50,+2MnS0,+K,SO,+8H,0,
70 H,0, 8p0 WG ..oovviiii owpa, yiati 1o o§uyovo............. armo
A.O.=-10e A0. = i,

27. Ze Tola aTo TIg eTMOMEVEG avTIdpaoelg To SO, dpa WG OGEIBWTIKO;
a. SO,+2HNO, ™°» H_SO,+2NO,
B. SO,+Cl,+2H,0 —— 2HCI+H,SO,
y. SO,+2Mg —> 2MgO+S
6.250,+0, —> 2SO0,

28. Ze Tola aTo TIg ETOUEVEG avTIOPAoEIg To H,S dpa wg 0GeIdwTIKO;
a. H,S+2NaOH —— Na,S+2H,0
B. H,S+Cl,—> 2HCI+S
Y. 3H,S+2HNO, —» 3S+2NO+4H,0
6. H,S+Mg ——> MgS+H,

29. 2¢ BiIPAio opyavikng xnueiag avagEpovtal ol akOAoubeg 3
avTIdpAoEIG:
a. 2CHCI,+O, — 2COCL,+2HCI
B. 2CHCI,+ 35 0, — 2COCI,+Cl,+H,0
y. CHCI,.+4NaOH —— HCOONa+3NaCl+2H,0
Na onueloeTe TTOIEG ival ogeidoavaywyikEéG Kal Troia Ogv gival.

B. ZupTrARPpWON AVTIOPACEWYV
30. Na oupttAnpwoeTe 60€G atrd TIG AKOAOUBES avTIOPATEIS yivovTal:
a. Mg+HCl —

B. Cu+tHBr —

y. Fe+H, SO, (ap) —
5. CL,+Mgl, —

€. |,+NaBr —

oT1. Zn+CuSO, —

¢. F,*MgCl, —

n. Br,+NaF —

6. Cu+AgNO, —

1. CL+ALS, —>

31. Na BpeiTe TOUG OUVTEAEOTEG TWV ETTOPEVWYV QVTIOPATEWV:
P+HNO,+H,0 £ H_PO,+NO
AI+HN03°‘E’> AI(NO,),+NO+H,0
FeO+HNO, — Fe(NO,),+NO+H,0
MnO,+HBr—»MnBr,+Br+H,0
KMnO,+H,S+H,80, — MnSO,+K_SO,+S+H,0

Ofslboavaywyn



K,Cr,0,+HCl —» CrCl.+Cl,+KCI+H,0

32. No OUPTTANPWOETE TIG ETTOUEVES AVTIOPATEIG:
P+HNO, =5 H,PO,+......

TIUKVO

C+H,S0, =5 CO,+...

KMnO, +FeCl,+HCI —»
K,Cr,0,+CO+H,S0, —»

33. Na oupttAnpwoeTe TIG akOAoUBEG avTIOPATEIG:
NaBrO+NH, — N_+...
KCIO,+FeSO,+H,SO, — KCI + ...

po Ll
Ca +SnSO, + H,SO,— Ca +
N\ N
Clo cl
Cu,0+HNO, 5 Cu(NO,),+...

TTUKVO

FeO+H,SO, —» Fe,(SO,),+...

34. Na oupTTANpwoETE TIG aKOAOUBES avTIOPATEIG:
SO,+H,S —» S+S+...
SO,+Mg —> MgO+...

SO,+HNO, ™% NO,+...
SO,+K,Cr,0,+H,S0, —»

35. Na oupttAnpwoETe TIG akOAOUBES avTIOPATEIG:
H,O,+Hl — |+
H,0,+FeCl,+HCl —> FeCl+
H,0,+KMnO,+H,SO, — MnSO,+

36. Katd tnv avtidpacon xAwpiou pe Tukvo didAupa KOH oxnuaricetal
KClI ka1 KCIO,.

Cl,+KOH — KCI+KCIO,

Na Bpeite 1010 OTOIXEIO AVAYETAI KOI TTOIO OEEIOWVETAI OTNV
avTidpaon auTr Kal va TTPOCTIABACETE VO TN CUNTTANPWOETE.

Y- ZTOIXEIOMETPIKA TTPORBARMATA
37. MNMoiog €ival o 6ykog Tou ekAuduevou NO oe STP cuvBrkeg Katd Tnv

mAfiEN SidAucn 21,6 g Ag o€ apaid SIGAUMA VITPIKOU 0&£0C; 1491
38. 10g akdBapTou xaAkou diaAuovTal o€ TTepicoela TTuKvoU Beppou

dlaAUparog H,SO, kai ekAvovtal 3,36 L SO, oe STP ouverikeg. Moia

N % TTePIEKTIKOTNTA TOU akdBapTou Cu o€ KaBaps; (Oewpoupe 6T Ol

TTPOCHigelg dev avTidpouv pe 10 H,SO,). 95,25%

39. 20 g kpapaTtog Cu-Zn TrpocoTiBevTal o€ TTepicoeia diaAupaTtog HCI kal 35%



40.

41.

42.

43.
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ekAUovTal 4,48 L H, oe STP ouvenkeg. Moia n % trepiekTikOTNTA TOU
KpduaTog o€ Cu;

27,95 g kpapaTog Cu-Ag diaAvovTal TTAHPWGS O€ TTEPICTEIN TTUKVOU
dlaAupaTtog H,SO, kai ekAUovTal 4,48 L SO, og STP guverkeg. Moia n
oloTaon Tou KPAPaTOog;

MeTaAlo M éxel atopiko apiBuo 20 kai gival Mo avaywyiké amo 1o H,.
8 g Tou M diaAvovTtal o€ TTepiooeia diaAupaTtog HCI kai ekAUovTai 4,48
L H, o€ stp. MNola gival n oxeTIKA atouikn pala tou M;

MNéoog o eAaxIoTOG amaiToupuevog 6ykog diaAupatog KMnO, 0,1 M 1rou
Xpeiagetan yia Tnv mArpn oggidwan 200 mL diaAvparog FeSO, 0,5 M
mapouaia H,SO,;

200 mL diaAUparog KMnO, (A) xpeiddovTal yia va 0&eidwaoouv TTARPpwS
40 mL diaAuvparog SnCl, 0,2 M mrapouaia HCI. MNola n mepiekTikGTNTA
Tou (A) oe mol L™ (Molarity);

* 44. Av yvwpiCoupe 611 11,9 g Sn atmmaitolv yia va oEeidwBouv TTANPWG O€

45,

46.

pIa Kal povn xAwpiouxo évwaon SnCl 400 mL diaAvpatog KMnO, 0,1
M trapoucia HCI, va utroAoyioeTe 11010 €ival TO X;

Na xapakTnpioeTe KABe owaTh TTPOTACH HE £Va Z KOl KABE
AavBaopévn pe éva A Kal va aITIOAOYROETE TIG ATTAVTHOEIG 0OG.

a. ZTnv dvodo Katd TNV NAEKTPOAUCN 00€UOUV Ta KATIOVTA.

B. Ztnv avodo katd Tnv nAekTpoAucn Aappdvel xwpa ofeidwan.
Y. ZTnNV KGB0d0 Katd TNV NAEKTPOAUCN 00£UOUV Ta KATIOVTA OTTOU
avayovTal.

0. 2NV K&Bodo Katd TNV nAekTpdAucan Aaupaver xwpa ogeidwan.

Na CUUTTANPWOETE T KEVA TWV ETTOPEVWY TTPOTACEWV.

a. Katd Tnv nAeKTPOAUCT ....eeeevennees EVEPYEIQ UETOATPETTETAI OE XNUIKN.
B. Z1a yaABaVIKG OTOIXEID ....cevvvee.. EVEPYEIQ TTOU EAEUBEPWVETQI
aTod Hid ... avTidpaon PETATPETTETAI OF€ ....cvvvnnneenen.. EVEPYEIQ.
Y. H aywyigétnta Twv HETAAAIKWY aywywVv OQEIAETAI OTA ..................
NAEKTPOVIA TTOU UTTAPXOUV OTO ..vvvvnnnnnnnnnens TTAEY Q.

0. H aywyludtnta Twv NAEKTPOAUTIKWV aywywyv oQEiAeTal OTA
.................. Kal ouvTeAeiTal pEow avTiIOPAoEWV .................. TTOU

ouvTeAoUvTal OTA QUO........en.....

6. Aoknoeig HAekTpoxnueiag

47.

‘Eva Faraday civat:
a. MoodétnTa @opriou ion pe 1 C.

B. Moaodtnta aToIxEiou TTOU NAEKTPOAUTIKG aTTOTIBETON OTAV TTEPATEI
@opTio 96 500 C.

y. Moadtnta @optiou 1 mol nAekTpoviwv TTou givai TTepiTrou ion e
96 500 C.

Ofelboavaywyn

6,35g-21,69

40

200 mL

0,016 M



178

48. 2¢ KGO¢ £vvola TNG TTPWTNG OTAANG VA AVTICTOIXIOETE WIa £VVOIa TNG
OeUTEPNG OTAANG.

49. MNMoootnTta @opriou otav Tepdoel ato didhupa AgNO, TTpoKaAei
amobeon 5,4 g Ag. MNoia pala Cu Ba amotebei 61av n idia TTocdTNTA
mepaoel pEoa amo diaAupa CuSO,;

50. Katda v nAektpéAuan diahipatog CuSO, pe adpavi NAekTPOdIa
ekAUeTal oTnv dvodo O,. ‘Otav armd 1o didAupa TTepdoel gpopTio 4
Faraday 161 Ba eAeuBepwBoUV 0TV Avodo:

a.4 mol O,.
B. 1 mol O,.
y. 2 mol O,.
6. 0,5 mol O,.

YTodeign: Mpooégte 20H —» H,0+ ¥) O +2e-.

51. MNMoootnTa nAekTpIKOU PopTiou 6Tav Tepaael amod diaAupa MgBr,
TpokaAei oxnuatiopo 0,04 mol Br,. MNéoa mol O, 6a eAeubepwbouv
oétav mepdaoel SITTAGCIa TTOOOTNTA NAEKTPIKOU QOPTIOU HECA ATTO
d1dAupa H,SO,, omdte atnv avodo yiveral n avtidpaon:

20H - 2¢" - H,0+ ¥/ O,

*52. Kara v nAektpohuon diaAuparog tou trepiexel NaCl, MgBr, kai K,
TTOI0 OTOIXEIO Ba OXNUATIOTEN KAT™ apxr oTnv dvodo; Moio aToixeio Ba
OXNMaTIoTEI OTNV KGB0O:

53. HAektpoAueTan diaAupa AgNO, kai XpnalpoTroleital wg avodog Ag Kal
WG KAB0OOG PETAAAIKS TTIPOUVI TTOU BEAOUE va eTTaPYUPWOEL. Av n
évraon Tou pelpaTtog eival 0,01 A kai n péda Tou TPouvioU augndnke
katd 0,108 g, 1600 Xpovo dIApPKETE N eTTapylpwon;

54. Av nAekTpoAuBei didAupa Trou Trepiexel CuSO, kai ZnSO, yia Aiyo
XPOVO Pe adpavr) NAEKTPOdIa, aTa dUO0 NAeKTPOdIa Ba eAcuBepwBoUV:

a. Cu ka1 Zn.
B. Cu kai H,.
y. Cukai O,.
6. Zn ka1 O,.
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Mevika MpoBARuaTa

55.

** 56.

** 57.

** 58.

** 59.

2e éva XNUIKO EPYaCTHPIO UTTAPXOUV Tpia doxEia Eva KATAOKEUATUEVO
atro XaAkoé kai duo atrd apyilio. Z1a doxeia autd BEAouuE va
atmmoBNKeEUOOUE YIa PEYAAO XPOVIKO BIdoThUO XWPig va aAAoiwBouv
Ta TTapakaTtw diakupara: 1 Benkd gidnpo(ll), FeSO, 2. xAwpiouxo
KaAio, KCI 3. Beiik6 payvioio, MgSO, 4. vitpiko payvriaio, Mg(NO,),
5. udpoxAwpikd o0&y, HCI. ¢ troi0 €idog doyeiou TTpéTTel va
atroBnkeuTei T0 KABE didAupa. Na aiTioAoynoeTe TNV AmmAvTnor| 00G.

a. MetaAAikég Hg avayerl K,Cr,O, apouacia HCI. Av katd Tnv
avtidpaaon apdyeTal évwaon Tou povooBevoug Hg 1 Tou d1oBevoug
Hg ka1 10 g Hg avayouv mAfpwg 25 mL diaAupatog K,Cr,0, 1/3 M va
Bpebei 0 apIBPodG o&eidwong Tou Hg.

B. Av n ocidwon Tou Hg yivel og S1aQOPETIKEG OUVONKES, WOTE Va
TTapAyeTal Piyha evioewy JovooBevoug kal d1aBevoug Hg kal 10g Hg
ogeidwvovtal TTAnpwg amo 45 mL diaAupatog K,Cr,0, 1/3 M va Bpeite
10 % TT0000T Tou Hg TTou ofeidwvetal o Hg?'.

‘Ehacpa a1drpou 1ou guyicer 5 g BuBidetan og didAupa CuSO,,

ETTIXOAKWVETAI KOI JETA TNV ETTIXAAKWON CUYiCEL:

a.49¢g B.5,075¢ y-15¢
Mola TTepiTITwOoN €ival CWOTA Kal 0TNV TTEPITITWON QUTH TTOIA €ivail N
pada Tou Cu TToU aTTOTEONKE; (ZTIG AVTIOPACEIG ATTANG AVTIKATACTAONG
o Fe maipvel ouvrBwg 10 pIKpdTEPO A.O.).

Kaiyovral TArfpwg 8 g S otrote axnuari¢etar SO, 10 o1roio avTidpd
TANPWG e ion TToooTnTa udartikou diahuparog Cl, ataiteital. To
O1GAupa TToU TTPOKUTITEI TTEPIEXEI DUO 0L Ta OTToIa £€OUdETEPWIVOVTAI
TANPwWG aTTd didAupa NaOH 0,5 M. lNoiog gival o dykog Tou
diaAUpatog NaOH 1rou atraiteital yia Tnv €E0UdETEPWON;

HAekTpoAueTal didAupa NaCl 5,85% w/w trou Quyilel 2 kg eTTi XpOvo
t=16 min ka1 5 s pe pevpa évraong | = 2 A,

a. MNoigg gival o1 padeg Twv agpiwv TTou eAeuBepwvovTal aTnV Avodo
Kal TNV K&Bodo;

B. Moia Ba ival n yala Tou dIGAUPATOG PETA TNV NAEKTPOAUCN;

Ofslboavaywyn

a. 1, 8. 80%

8.0,635¢

2L
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ApaoTnpiéTnTta

EmiperdAAwon

H empuerdAwaon eivar pia atro Tig d1adedoPEVES BIOUNXAVIKES 1) NUIBIOUNXAVIKEG
TEXVIKEG. TTOAAG aTTO TA AQVTIKEIMEVA TTOU XPNOIMOTTOIOUNE gival ETTIHETAAAWPEVA
gite yia mpoortacia amd 1n 6iIdBpwaon €ite yia Adyoug aioBnTIKoUG. ZTnv
TIEPIOXA QUT TNG EQAPUOTHEVNG XNUEIAS XPNOIMOTTOIOUVTAI 6POI KOl EKPPATEIG
M0 TTOAU TEXVIKEG TTAPA ETTIOTNUOVIKES. EKeivo TO oTT0i0 ¢nTEiTal eivar va
gpeuvnoete BIBAIOYPAPIKA 1] OTTWG AAAIWG BEAETE TOUG TTAPAKATW OPOUG.
Emiong va Bpeite aToIxEia yia TOV TTpWTOTTOPO Tou parvouévou L. Galvani.
FaABavorrAaoTikn, Tevekés, Aauapiva kar yaABaviouévn Aauapiva, «yavwuay.
Av 1O avTIKEiPEVO TO OTT0I0 Ba eTTIHETAAAWDOEI dev gival KAAOG aywyog Tou
NAEKTPIOPOU (O6TTWG EUAO 1 YUOAD), TTWG yiveTal n emKAAuWN;

Oa xpNoIPOTIOIoUoATE ETTIVIKEAWUEVO OKEUOG YIO VO HAYEIPEWETE;

lMari Ta amoBAnTa pIOG Blounxaviag eTXpwHiwong gival IdIaiTepa eTIRAPUVTIKA
yia 1o TTEPIBGAAOV;

ATravTAOEIg OTIG AOKNOEIG TTOAAATTARG ETTIAOYAG Kal
owoToU-Adboug
18.a. %, B. A, v. £, 8. A\, €. A\, OT. A

19. vy

22.vy

27.y

28.05

29. o&e1doavaywylIkég: a, B
45.0.A\,B. Z,y. Z,0.A
50. B

52. 1

54.y




NMAPAPTHMA A

* AEZIAOTIO OPON
 EYPETHPIO
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AEZIAOIIO OPON

Au@idpopn avtidpaon: auTr TTOU TTPAYUATOTTOIEITAI
TTPOG TIG OUO KATEUBUVOEIG TAUTOXPOVA KA KOTAALYE

O0€ KATAoTOON 1I00PPOTTIOG.

Avaywyn: n eAdTTwon apiBpou o&eidwong atduou

1 16VTOG.

Avaywyikég ouaieg i} atrAd avaywyikd: ovoudlovral
0l oUdieg (OTOIXEIO XNMIKEG EVWTEIG 1] 16VTA) TTOU

TTPOKOAOUV avaywyr).

AvIOv: 10V TToU TTEPIEXEI ApVNTIKO POPTIO.

"Avod0g: T0 NAekTpddI0 OTO OTTOI0 AaBAvEl XWwpa

o&eidwon.

Amoédoon (a) piag avridpaong: o Adyog Tng
TTO0OTNTAG TNG OUCIAG TTOU TTAPAYETAI TTPAKTIKA
TTPOG TNV TTOCGTNTA TNG OUCIag TTou Ba TTapayoTav

BewpnTIKA av n avTidpaan ATAv TTOCOTIKA.

Ap1Bu6g 0eidwong: evog aTOUOU O€ IO JOPIAKH
(opoloTTOAIKN) évwaon ovouAdeTal TO QAIVOUEVIKO
@opTio TToU Ba aTTOKTATEI TO ATOUO AV Ta KOoIVA {elyn
NAEKTPOViWY atrodoBoUv 0TO NAEKTPAPVNTIKOTEPO
dTtopo (TO ATOPO TTOU TO €AKEl TTEPICOTOTEPO).
AvrigToixa, aplBuég o&eidwong evog 16VToG O€ pia
IOVTIKA (ETEPOTTOAIKA £vwon) €ival TO TTPAYHOTIKO

popTiO TOU 16VTOG.

Apxn Le Chatelier: Otav petafdAloupe Evav atrd
TOUG GUVTEAEDTEG IGOPPOTTIAG (CUYKEVTPWAN, TTIEON,

Bepuokpaaia), n B€an TNG I00PPOTTIAG PETATOTTICETAI

n2

TIPOG €KEIVN TNV KATEUBUVON TTOU TEIVEI VO AVOIPETEI

TN METAPBOAN TTOU ETTIPEPALE.

AuTtokatdAuon: 6Tav £va atrd Ta TTPOIOVTA YIOG
avTiopaong dpa wg KATaAuTnG. XapakTnpIioTIKO
TTapdadelypa autokaTaAuang eivai n oggidwaon Tou
ogaAikou oggog (COOH), pe utrepuayyaviko KaAio

KMnO, Trapouaia Beilikou 0g£og.

Fpappopopiakd KAdopa (x): evog cuaTaTikou A

TOU WiypaTog, opiceTal 1o KAdoua twv mol: n, / n

Agopo6g udpoyodvou: deaudG TTOU AVOTTITUCOETAI
ouvABwG peTagU popiwv, o6tav n évwon Trepiéxel H
EVWHEVO OUOIOTTONIKG E GTOUA I0XUPA NAEKTPAPVNTIKA

Kal Jikpd péyeBog 1r.x. F, O, N.

A1dBpwon: n emidpacn Tou TTePIBAAAOVTOG TTAVW
oTa UNIKG Kal oTa HETOAAa €181kOTEPO (B1GBpwon

METAAWV).

Alapoplakég SUVANEIG: Ol EAKTIKEG OUVANEIG TTOU

OUYKPATOUV Ta POpIa PETOEU TOUG.

Auvdpeig Van der Waals: diapopiokég SUVAEIg

METAEU OITTOAOU - diTToAoU.

Auvdapeig London: diapoplakég SUVAUEIG HETAEU

un SITéAwWV.



Ev560epun avtidpaon: n avridpaan KaTd Tnv oTroia

aTmmoppoPdATal EVEPYEIQ.

Evépyela evepyoTroinong: n eAGxIOTN TIA EVEPYEIQG,
TTOU TTPETTEI VA €XOUV Ta HOPIA, WOTE VA avTIOPACTOUV

QATTOTEAEOHUATIKA.

EvBaATria didAuong (rpotutrn) AH°_ | uiag ouadiag
oe O1aA0TN X gival n petaBoAn Tng evBaATriag, AH,
Katd tnv didAuon 1 mol ouciag o€ TTOAU peydaAo

OyKo Tou dIaAUTn X.

EvBaATtia e§oudeTépwong (TrpdéTutrn) AH® :
gival n peTaBoAn Tng evBaAtTiag katd Tnv TTARPN
efoudeTépwaon (og apaid udatikd didAupa) 1 mol
H* evog o&éog pe pia Bdon 3 1 mol OH piag Baong

ME éva o¢u, o€ TTPOTUTTN KATAOTOON.

EvB@aATria kavong (rpétutrn), AH° : givai n petaBoln
NG evBaATTiag KaTd TNV TTARPN Kauon 1 mol Tng

ouaciag, o€ TTPOTUTTN KaTdoTOOoN.

EvBaATria oxnuatiouol (rpéTutrn), AH®: cival
N METABOAA TNG eVOAATTIOG KATA TO OXNUATIOUO 1
mol TNG €vwaong aTTd Ta CUCTATIKA TNG OTOIXEIA, O€

TTPOTUTIN KATdoTAC.

"Evqupa: gival oucieg TTOAUTTAOKNG BOUNG TToU dpouv
KATAAUTIKA O€ BIOXNMIKEG AVTIOPATEIG (OTOUG

{WVTEG OpYyavIGHOUG).

ESaépwon: n petaBaon evog uypou oTnv aépia
kardoTaon. H e€aépwan ptropei va yivel, €ite ammo
TNV EMQAVEIQ TOU UYPOU, JE EEATUION, €iTE ATTO OAN

TN péla Tou uypou Pe Bpacuod.

n3

ESaxvwaon: n JeTaTpOTI Piag ouciog kateubeiav

aTtro Tn OTEPEA OTNV aépia KaTdoTaon.

ESoudeTépwon: n avtidpaon evdg 0EEog e pia Baon,

onAadn n évwaon H* kar OH Tpog oxnuUaTIouOS vePOU.

E¢wBepun avtidpaon: n avridpaon Katd Tnv oTroia

eKAUETaI BgpudTNTA.

Erepoyevig katdAuon: 6tav o€ AN edon BpiokovTal

Ta AvTIOPWVTA CWHATA KAl 0€ GAAN 0 KATAAUTNG.

ZeoegooKoTria: ovouddeTal n yéBodog TTpoadIopIGoU
TNG OXETIKAG HopIaKng padag (Hopiako BApog) pe
Bdon Tn pEtpnon meipaparika Tou AT, epapuogovrag

Tov vopo AT, =K, m.

Huirepar pepBpdivn: emtpémmel KATTOIEG OUTIES
va TTEPVOUV Kal KATTOIEG OXI (dpa dnAadr oav éva

€id0G popIaKoU KOOKIVOU).

OepuoxNHEia: HEAETA TIG EVEPYEIOKEG HETARBOAEG TTOU
ouvodeUouV pia XNMIKN avTidpaaon, dnAadr, Ta TTood

BepuoOTNTAG TTOU TEAIKG EKAUOVTAI ) OTTOPPOPWIVTAL.

OepuIBOUETPA: €IDIKEG CUOKEUEG YIa TN HETPNON
NG BEpUOTNTAG TTOU EKAUETAI 1) ATTOPPOPATAI OE

dia XNMIKA avTidpaon.



IEwdeg: n avrioTaon evog uypou oTn por).

looTovikd SiaAUpaTa: gival Ta dIaAUPOTa TTOU £X0UV

TNV id1a TINA WOPWTIKAG TTiEONG.

KdBodog: nAekTpddio oTo oTToio AauRavel xwpa

avaywyn.

KaTtaAuTtng: ovopdadeTtal yia ouadia, n otroia pe TNV
TTAPOUTia TOU O€ PIKPA TTOOd, auEAvel TNV TaxUTnTa
MIaG avTidpaaong, evw aTo TEAOG TNG avTidpaong
TTapapéVEl oUaIOOTIKE aUETARANTOG TOGO GTN PAla

000 Kal oTn XNMIKA Tou auoTaaon.

KaTtaoTaTiki 1816TnTA: £vOG CUOTHPATOG €ival TO
MEyEBOG ekeivo TTOU £€aPTATAI ATTO TNV TTOOOTNTA KOl
TIG OUVORKEG OTIG OTToiEG BPioKETAI TO CUCTANA KAl
OxI aTTd TOV TPOTTO HE TO OTTOI0 TO OUCTNUA EQPTACE

oTnv KatdoTaon auTh.

KpuookoTria: ovoudaletal n yé6odog TpoadiopicuoU
TNG OXETIKNAG POPIAKIG HATag (HOPIOKO BAPOG) e
Baon Tn pETpnan TeipapaTikd Tou AT, epapuodovTag

10 VOpo AT, = K. m.

Népog Tou Dalton 1} VOUOG TWV PEPIKWV TTIECEWV:
n oAk Trieon (P ) evog piypatog agpiwv o€ pia
opIouévN Beppokpaaia gival ion pe To dBpoIoua Twv

MEPIKWYV TTIECEWYV TWV CUCTATIKWYV OEPIWV.

Noépog Hess: To mood Tng BepudTtnTag Tou eKAUETAI

1 aTmoppPOo@ATal G€ Pia XNUIKA avTidpaaon eival 1o

n4

id10, €iTE N AVTIdOPOGN TTPAYUATOTTOIEITAI OE £VA EITE

o€ TTEPICOOTEPQ OTADIA.

No6pog Raoult: e apaid popiakd diaAupata pn
TITATIKWY SIOAUMEVWY OUCIWY N TACN TWV ATUWY TOU
dloAUpaTog gival ion e TRV Tdon aTPwy Tou Kabapou
BI10AUTN oTnV idla Beppokpaaia TTOAaTTAACIaouEVN WE

TO YPOAMPOMOPIaKS KAGoua Tou S1aAUTn oTo dIGAUQ.

OpoyeviAg KaTtdAuon: 6tav 0 KAaTaAuTng Kal To
KataAuduevo ouaTtnua dnAadn Ta avTIdPWVTA CWHATA

BpiokovTtal atnv idia @don.

Opoyeviig Ioc0ppoTTia: £XOUNE OTOV TA AVTIOPWVTA KOl

TpoiévTa BpiokovTal oTnyv idia don (agpia ) uypd).

Oge1doavaywyikn avrtidpaon: n avridpacn oTnv

oTroia €xoupe PETABOAN aToug aplBoug ogidwong.

O&e1dwTikéG ouaieg N} atrAd o€eIBWTIKA: ovouGlovTal
0l ouaieg (aToIXEiIa, XNUIKEG EVWOEIG I 16VTA) TTOU

TTPOKAAOUV O&eidwan.

MpocBeTIKEG i} ABPOIOTIKEG IBIOTNTEG: VA OUVOAO
I810TATWY 0TO BIGAUPA TO OTTOIO €ival AveEAPTNTO ATTO
TN @UoN TNG dlaAupévng ouaiag (Hopiwv 1 IBVTWY)
Kal EapTaTal pévo aTrd Tov apiBud Twv dIaAUPEVWY
owMaTIdiwV o€ opIopévn TTOoOTNTA SIGAUPATOG (1

dIaAUTN).

MA&N: n perdBacn amd Tv uyprR oTn OTEPEG KATAGTAON.

EAeuBepwveral BepudTnTa (€€WOEPUO PAIVOUEVO).



Znpueio Bpaocpou (A onueio éoewg): opileTal n
Beppokpaaia gkeivn oTnV OTT0Ia N TACN TWV ATPWV

€VOG UYPOU €EICWVETAI PE TNV EEWTEPIKN TTIEDN.

Znueio AgewG: n Bepuokpaacia ekeivn oTnNV oTToia
OUVUTTAPXOUV O€ ICOPPOTTIa N OTEPEN Kal N uypn

@daon.

Z1a@epd XNMIKAG I00ppoOTTiag: N TIUA Tou KAGopaTog
ME apIBunTr TO YIVOUEVO TWV CUYKEVTPWOEWY TWV
TTPOIOVTWY KAl TTAPOVOUACTH TO YIVOUEVO TWV
OUYKEVTPWOEWY TWV QVTIOPWVTWY, UPWHEVWY OE
€KOETEG TTOU QUTA PETAEU TWV CUYKEVTPWOEWY TWV
avTIOPWVTWY KaBoPI{ouv 01 CUVTEAEDTEG TNG XNUIKAG
g¢iowang. H oxéon kal TTpoidvTwy EKPPACEl TO VOUO

XNMIKAG 100pPOTTIOG.

Tax0TnTa (puBuo6G pETABOANG) avTidpaong: n
METABOAR TNG CUYKEVTPWONG TWV QVTIOPWVTWY N

TTPOIOVTWYV OTN JOVAdA TOU XPOVou.

Tdon atpwyv uypou o€ Pia opiouévn Bepuokpaaia
ovopddeTal n TTieon TTou aokoUV 01 aTHOI Tou uypouU

otav 10 UYPS PPICKETAI € ICOPPOTTIA € TOUG ATUOUG TOU.

TAEN: n petdfacon atmoé Tn aTEPEA TNV UYPN PACn.

Yypotroinon | cupdtruKvwon: n Yetdpacn atmoéd

TNV aépla aTNV Uypr) KaTaoTaaon.

ns

ddon: TUAPA TNG UANG OUOYEVEG TTOU BlaxwpileTal

a6 Ta AN oUOTaTIKA TOU CUGTAPATOG PE oaPn Opia.

XnUIKA 1I00ppoTTia: KATACTAGN GTNV OTToia N oUCTOON
TWV AVTIOPWVTWY - TIPOIGVTWY TTApaEVEl aTABEPN Ol
TaXUTNTEG TWV dUO avTIBETWY avTIOPATEWY (apIoTEPA

P0G Ta Oe€Id Kai deEIA TTPOG Ta APIOTEPQ) EEIGLWIVOVTAI.

XNMIKA KIVNTIKA: HEAETA TNV TaxUTNTa (A TO pUBUO)
TTou £€eAicoETal PO XNUIKA avTidpaan, TOUG TTapdyovTeg
TTOoU €TTNPEACoUV TNV TaXUTNTA JIAg avTidpaang Kai

TO PnNXavioud TNG avTidpaaong.

Qopwon: ovopdletal To AIVOPEVO ThG dIdxuong
TEPIOTOTEPWY Hopiwv dIaAUTN (OuvhRBwG vePOU), péow
NUITTEPATAG MEUBPAVNG, aTTd To dIaAUTN 01O dIGAUpA
1 a1 10 dIGAUNA, TNG MIKPATEPNG CUYKEVTPWONG
(utroToVIKG diIGAUPa) aTo dIGAUNA TNG PEYOAUTEPNG

OUYKEVTPWONG (UTTEPTOVIKO SIGAUNQ).

Qo pwTIKNA Trigon d1aAUMATOG, TTOU dlaXWPICETAI PE
nUITTEPATH HEPPBPAvVN aTr’ Tov KaBapd SIaAUTn Tou,
ovopddetal n eEAGXIOTN TTIECT TTOU TTPETTEI VO AOKNOEi
eEWTEPIKA OTO OIGAUPA WOTE VA EUTTODICOUNE TO
PAIVOUEVO WOUWONG, XWPIG va JeTABANBEI 0 OyKog

TOU BIGAUNATOG.

QopuwpeTpia: ovouddeTal n p€B0dOG TTPOodIOPICHOU
NG OXETIKAG MOPIOKNG WACag pe BAaN Tov TTEIPapaTIKO
TTPOCOIOPICHO TNG WOMUWTIKAG TTIEONG, KAVOVTAG

XPAon TNG TTapatTdvw e€icwang.
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Laplace Pierre-Simon
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London Fritz
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NMAPAPTHMA T

e 2XETIKEZ ATOMIKEZ MAZEX
OPIZMENQN ZTOIXEIQN IlNA YNMOAOrIZMOYZ

* MINAKAZ ZXETIKQON ATOMIKQN MAZQN
ME TEZZEPA ZHMANTIKA WYHOIA

nii



> XETIKEG ATOMIKEG MACeg opiouévwy OTOIXEIWV

(y1a utToAOYIGPOUG)

Alwto
AvOpakog
Apyiho
Apyvpog
Acpéotio
Bépro
Bpopo
Oc¢io

Iodo
Kaiwo
Kaooitepog
Mayyévio
Maoayviclo
MoAvpoog
Ndrzpio
Nucého
O&vyovo
[Mvpitio
iompog
Ydpapyvpog
Ydpoyovo
D®Oopro
Ddhdopopog
Xahkodg
XAdpro
Xpopo
Yevdapyvpog

14
12
27
108
40
137
80
32
127
39
119
55
24
207
23
59
16
28
56
201

19
31
63,5
35,5
52
65

niz




IXETIKEZ ATOMIKEZ MAZEZ (Ar) ZTOIXEIQN
ME TEZZEPA ZHMANTIKA YHOIA

H alykpion éyive pe Bdan 1o 1061010 *'C TToU €1 A =12 aKpIBWS

1 Ydpoybvo H 1.008 53 lwdio | 126.9
2 ‘Hhio He 4.003 54 =évo Xe 131.3
3 Nibio U 6.941 55 Kaioio Cs 1329
4 BnpUANO Be 9012 56 Bépio Ba 1373
5 Bopio B 10.81 57 NavBdvio La 138.9
6 AvBpakag C 12.01 58 AnprTpio Ce 1401
7 Adwto N 14.01 59 Mpaoivodupio Pr 140.9
8 Oguyovo (¢] 16.00 60 NeodUpio Nd 144.2
9 OGP0 F 1900 61 MpoprBei0 “Pm 1449
10 Néo Ne 20.18 62 Zapdapio Sm 1504
1 Nérpio Na 22.99 63 Euptotmio Eu 152.0
12 Mayvrioio Mg 24.31 64 [adoAivio Gd 157.3
13 Apyiko 65 TépBio Tb 158.9
(Ahoupivio) Al 26.98 66 AuoTtpéoio Dy 162.5
14 Mupito Si 28.09 67 ‘OMluio Ho 164.9
15 PWOPAPOg P 3097 68 ‘EpBo Er 1673
16 Otio S 32.07 69 ©oUNo Tm 168.9
17 XAGpio cl 3545 70 YrépBio Yb 1730
18 Apyd Ar 3995 71 MouTriTio Lu 1750
19 Kdhio K 39.10 72 Agvio Hf 1785
20 AopéaTio Ca 40.08 73 TavidAio Ta 180.9
21 Zkavdio Sc 44.96 74 BoAppapio w
22 Tirévio T 47.88 (TouyKaTévio) 1839
23 Bavadio \Y 50.94 75 Prjvio Re 186.2
24 Xpwpio Cr 52.00 76 ‘Oopio Os 190.2
25 Mayydvio Mn 54.94 7 Ipidio Ir 1922
26 2idnpog Fe 55.85 78 N\eUKOXPUOOG Pt
27 KopdAtio Co 5893 (MAariva) 195.1
28 Nikého Ni 58.69 79 Xpuodg Au 197.0
29 XoAKGG Cu 6355 80 Y3papyupog Hg 2006
30 WeudGpyupog Zn 6539 81 Mo T 2044
31 [GAAIo Ga 69.72 82 MAAuBdog Pb 207.2
32 leppdvio Ge 72.59 83 Biopoubio Bi 209.0
33 Apoevikd As 74.92 84 MoAwvio %P 210.0
34 ZeNvio Se 78.96 85 Aotaro 210t 210.0
35 Bpwpio Br 79.90 86 Pad6vio 22Rn 2220
36 Kputmmd Kr 83.80 87 Ppaykio 2Fr 223.0
37 PouBidio Rb 8547 88 Padio “Ra 226.0
38 Z1pévTio Sr 87.62 89 AxTivio 2Ipc 2270
39 “Y1ipio Y 88.91 90 ©bpio Th 2320
40 Zipkévio zZr 91.22 91 MpwrakTivio pg 2310
41 NiéBio Nb 9221 92 QOupavio U 2380
42 MoAuBdaivio Mo 95.94 93 Mooedwvio Z'Np
43 Texviio “Tc 98.91 (NetTolvio) 237.0
44 Poubrivio Ru 1011 <7} MAoutiovio 2Py 2391
45 P&dio Rh 102.9 95 Apepikio 3Am 2431
46 MaAAGdio Rd 1064 % Kioupio *Cm 2471
47 Apyupog Ag 107.9 97 MrmipkéNo 7Bk 2471
48 Kaduio Cd 1124 98 KaAhipdpvio 22Cf 2521
49 Ivdio In 114.8 99 AivoTavio F2Eg 252.1
50 Kaooitepog Sn 118.7 100 ®ipuio PTFm 2571
51 AvTipévio Sb 121.8 101 MevTeAéBio 26Md 256.1
52 TeAoUpio Te 1276 102 NopTéAio ®No 2591
103 Awpévoio 2 260.1

ni3






NMAPAPTHMA A

s OEMEAIQAH MEFEOH KAI MONAAEZ

* MOAAANAAZIA KAI

YAOMOAAAINAAZIA MONAAQON

ZUuBoAo Ovopuacia ZUupoAo
Méye@og i ) i
HeyéBoug Hovadag Hovadag
Mnkog { HéTpO m
Mada m XIAI6ypappo kg
Xpoévog t SeutepOAemTTO s
Oepuokpacia T KEABIV K
MoodétnTa
i n HOA mol
ouciag
MooéTnTa
i | auTTéP A
nAekTpIOpUOU
dwreivn loxig I KaVTEAQ cd

nis




. . Xxéon HE TN .
MpoéBepa Z0uBoAo : : Mapdadeiypa
Baoikn povada

Mega- M 10° 1Mm = 10°m
kilo- k 10° 1km = 10°m
deci- d 10" 1dm =10"m
centi- c 10 1cm =10?m
milli- m 103 1mm =10°m
micro- M 10°® 1um =10°m
nano- n 10° 1nm =10°m
pico- p 102 1pm =10"’m

rnie




NMAPAPTHMA E

* TIMEZ OEMEAIQAQN ZTAOEPQON

MNOZOTHTA ZYMBOAO TIMH
®opTio nAekTpoviou ene 1,60219 10" C
2tafepa Faraday F 96485 C/mol e
Ap18u6g Avogadro NAN, AN, 6,02209 10% cwparidia*/mole
MaykéoHia oTalepd agpiwv R 8,2057 10°2L - atm/mole - K
Fpappopopiakég oykog oe KX | Vo 22.41L

* Ta owparidia utropei va eivai aroua (1.x. Na) uépia (m.x. H,) iovia (m.x. Na*), e, GAAa owuaridia kai mpémer va
opilovral KGBe popd

niz
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