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Kavovag twv Qacswv

ANTIKEIMENA MEAETHZ
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* H évvola tng paong

* H €vvola Tou cuoTtaTtikoU Kal n SLaKpLorn Tou armo TNV Evvola TN «ouciag mou eival mapovoa
oTOo ZUOTNHO»

* KaBoplopog aplbpol Twv cUCTATIKWY

* BoaBpot EAeuBeplag og cUOTNUA OUCLWYV KoL GACEWV OE LOOPPOTILLL

* O Kavovag twv Qacswv

* H onuoaola Twv mPooBETWY MEPLOPLOUWY OE £V ZUCTNHOA YL TOV TTPOOSLOPLOUO TWV
BaBuwv EAsuBeplag autou




H évvola tng dpaong
daon
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O aplBUOC Twv pAcewv o€ €va ZUoTNUA
oupPoAitetal pue P
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O aplBUOC Twv pAcewv o€ €va ZUoTNUA
oupPoAitetal pue P

* ‘Eva koppadtt mayou gival pa paon (P = 1)
* Av Opuppatioete toviayo: P =1



H évvola tng dpaong

daon

Katdotaon tng UANG, n omola sival evteAws ouoLouUopen
0€ 0An tNC TNV EKTAON, TOCO WC TIPOC TN PUCLKA TNS KATACTAON 000
KOl WC TIPOC TN XNMLKA TNG ovoTtaon

g

O aplBUOC Twv pAcewv o€ €va ZUoTNUA
oupPoAitetal pue P

* ‘Eva koppadtt mayou gival pa paon (P = 1)

* Av Opuppatioete toviayo: P =1

*  OLAAn vepou ue ayakia: P = 2

« ZUotnua rou meptéxel CaCo; to omoio Siaomatat Bepuikd Co.CO 3 (s) -
pLExeL Suo otepeec paoelg (CaCO,(s), CaO(s)) kat

‘, _ —_— CQ_O(S)+ CO?.(X)

* 'Eva KpOQd pn TANPWES AVOUIELUWY HETAAWY: P = 2

* 'Eva kpApo mARPWC VAL pwy petdA\wyv: P = 1

Mavtote
gviola




* AwdAuon evoc uypou A(l) og €va uypo B(l)
kol Snuouvpyia opoyevoug StaAvpatog: P =1
* Anuoupyia cwwpnpatog: P > 1



* AwdAuon evoc uypou A(l) og €va uypo B(l)
kol Snuovpyia ouovevoug dtaAvpatog: P =1
. Anutoupyia P>1

To alwpnua UoPEL LOKPOOKOTILKA V.

daivetal opolopopdo, meptAapBavel OpwC
cwpatidla mou atwpouvtal pEoa

o€ €vav uypo popa. Asiypata mou AappBavovral
QTTO £VOL QLWPNMOL TTY LE HLOL CUPLYYA EXOUV EV YEVEL
SLapOPETIKEC CUOTATELC




* AwdAuon evoc uypou A(l) og €va uypo B(l)
kol Snuovpyia ouovevoug dtaAvpatog: P =1
. Anutoupyia P>1

To alwpnUa UIMOPEL LAKPOOKOTILKA VOl

dativetal opolopopdo, meptAapBavel OpwC
cwpatidla mou atwpouvtal pEoa

o€ €vav uypo popa. Asiypata mou AappBavovral
QTTO £VOL QLWPNMOL TTY LE HLOL CUPLYYA EXOUV EV YEVEL
SLapOPETIKEC CUOTATELC

Alakplon petaél «ouoiog mou ival mapouca» Kol K GUCTOTLKOU»



* AwdAuon evoc uypou A(l) og €va uypo B(l)
kol Snuovpyia ouovevoug dtaAvpatog: P =1
. Anutoupyia P>1

To alwpnUa UIMOPEL LAKPOOKOTILKA VOl

dativetal opolopopdo, meptAapBavel OpwC
cwpatidla mou atwpouvtal pEoa

o€ €vav uypo popa. Asiypata mou AappBavovral
QTTO £VOL QLWPNMOL TTY LE HLOL CUPLYYA EXOUV EV YEVEL
SLapOPETIKEC CUOTATELC

[ Alakplon petaél «ouvaoiog mou eival mapovoa» KOLL@TGTLK@ ]

Ouoia ou TmepLEXETAL 0TO ZUOTNHO KOl
glval xnuwka aveéaptntn




* AwdAuon evoc uypou A(l) og €va uypo B(l)
kol Snuovpyia ouovevoug dtaAvpatog: P =1
. Anutoupyia P>1

To alwpnUa UIMOPEL LAKPOOKOTILKA VOl

dativetal opolopopdo, meptAapBavel OpwC
cwpatidla mou atwpouvtal pEoa

o€ €vav uypo popa. Asiypata mou AappBavovral
QTTO £VOL QLWPNMOL TTY LE HLOL CUPLYYA EXOUV EV YEVEL
SLapOPETIKEC CUOTATELC

[ Alakplon petaél «ouvaoiog mou eival mapovoa» KGL@TGTLK@ }

/ MARBo¢ ouolwv Tou eivat \ Ouoia oV TIEPLEXETOL OTO ZUCTNMA KoL
napovoss: N glval ynuika aveéaptntn

ApLlOUOC avelapTNTWV XNULKWV
Avtibpaoswv/copporiwy : R

\Apteuéq (avetapTnTwyV) CUCTATIKWY : C/ —
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Nopog twv Pacswv (Willard J. Gibbs)

A. H ocuvortikn avamntuén touv Willard J. Gibbs

* Eotw éva Zuotnua pe C ocuotatika (mou v avtidpouv petaél Touc) KoL Ta omola
neplexovtal o P paoelg mou Bplokovrtal petafl toug os Loopporia



Nopog twv Pacswv (Willard J. Gibbs)

A. H ocuvortikn avamntuén touv W.J. Gibbs

* Eotw éva Zuotnua pe C ocuotatika (mou v avtidpouv petaél Touc) KoL Ta omola
neplexovtal o P paoelg mou Bplokovrtal petafl toug os Loopporia

To KAOE CUOTATLKO E£XEL TO OLKO TOU XNIULKO SUVOLULKO , [,
TIOU £lval KOwo o€ OAEC TIC PACELS OTIOU AUTO TTAPEUPLOKETOL
(ka@oOTL oL pAoeLg elval o€ LooppoTtia HeETAEL TOUC) ‘

C petapAnteg
(,ul-,i — 1, ,C)




Nopog twv Pacswv (Willard J. Gibbs)

A. H ocuvortikn avamntuén touv W.J. Gibbs

* Eotw éva Zuotnua pe C ocuotatika (mou v avtidpouv petaél Touc) KoL Ta omola
neplexovtal o P paoelg mou Bplokovrtal petafl toug os Loopporia

To KAOE CUOTATLKO E£XEL TO OLKO TOU XNIULKO SUVOLULKO , [,
TIOU £lval Kowo o€ OAEC TIC PATELG OTIOU AUTO napeupiokstat[

(kaBOTL oL GAoELS Elval oe LWopportia petafy Toug) —HEEE) C petaBAnteg ]

(,ul-,i — 1, ,C)

ErtutA€ov €xoupe TIG 7, p :KOLWVEC yla OAEG TIG GAOELG ' 2 LETOPANTEC
(AOYW Loopporiag, BepULKAC KoL LNXOVIKAC) (p,T)




Nouog twv Pacewv (Willard J. Gibbs)

A. H ocuvortikn avamntuén touv W.J. Gibbs

* Eotw éva Zuotnua pe C ocuotatika (mou v avtidpouv petaél Touc) KoL Ta omola
neplexovtal o P paoelg mou Bplokovrtal petafl toug os Loopporia

To KAOE CUOTATLKO E£XEL TO OLKO TOU XNIULKO SUVOLULKO , [,
TIOU £lval Kowo o€ OAEC TIC PATELG OTIOU AUTO napeupioketat[

(kaBOTL oL GAoELS Elval oe LWopportia petafy Toug) —HEEE) C petaBAnteg ]

(,ul-,i — 1, ,C)

ErtutA€ov €xoupe TIG 7, p :KOLWVEC yla OAEG TIG GAOELG ' 2 LETOPANTEC
(AOYW Loopporiag, BepULKAC KoL LNXOVIKAC) (p,T)

Ye kaBe daon opwc, uTtapyxeL pLa oxeon Gibbs Duhem—

TIOU oUVOEEL HeTAgL TOUG TIG LeTaBoAeg Twv y;, p, T - P oxeoelg
c — ) | (60eg kau
oL paoeL

—>  SAT—Vdp+ Y ndy; =0 _ PaceL)

=1
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Nouog twv Pacewv (Willard J. Gibbs)

A. H ocuvortikn avamntuén touv W.J. Gibbs

* Eotw éva Zuotnua pe C ocuotatika (mou v avtidpouv petaél Touc) KoL Ta omola
neplexovtal o P paoelg mouv Bplokovrtal petafL tou o Looppormia

To KABE CUOTATLKO EXEL TO OLKO TOU XNULKO SUVOLLLKO , [;,
TIOU £lval Kowo o€ OAEC TIC PATELG OTIOU AUTO napeupiokewt[

(kaBOTL oL GAoELS Elval oe LWopportia petafy Toug) —HEEE) C petaPAnteg ]

(,lti,i — 1, ,C)

ErtutA€ov €xoupe TIG 7, p :KOLWVEC yla OAEG TIG GAOELG ' 2 LETOPANTEC
(AOYW Loopporiag, BepULKAC KoL LNXOVIKAC) (p,T)

Ye KABe daon Opwe, uTtapyxet pLo oxeon Gibbs Duhem—

TIOU oUVOEEL HeTAgL TOUG TIG LeTaBoAeg Twv y;, p, T - P oxeoelg
c — mmm) | (60eg Kau
oL paoeL
SAT — Vdp + Y nydy; = 0 B $acew)
i=1

AV Exw HzO(a)

‘[ AplOuoG BaBuwv EAeubepiag: F=C+2-P () ] C=1 } HF=1 ;5




Nouog twv Pacewv (Willard J. Gibbs) @C +2-P

-

ApOp6C Babpwv Eheubepiac: F N\

ApLOUOGC TWV EVTATIKWY LOLOTATWY ToU
Hopouv va petaAnOolv aveéaptnta,
XwpLc va Slatapaytel o aplOpog Twv pacswv

Tou Bplokovtal o€ LooppoTtiaL. /
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Nouog twv Pacewv (Willard J. Gibbs) @C +2-P (1)

4 AplOuog Babuwv EAeubepiag: F N\

ApLOUOGC TWV EVTATIKWY LOLOTATWY ToU
Hopouv va petaAnOolv aveéaptnta,
XwpLc va Slatapaytel o aplOpog Twv pacswv
\ nov Bplokovtal o€ Loopportia. /

Noapadeiypota:
* ZUotnua pag ouociag o€ pia daon, mx H,O(l) (C=1,P =1 == F =2)
npayuatt ot (p, T) Tou vepou pmopouv va petaBariovial aveéaptnta

« J0otnua piag ovoiag oe V0 paoetg, iy H,0(1 )«>H,0(g)

(C=1,P=2 == F =1). Npayuarty, n ertthoyn ntx tng 7, mpoodlopilel
HovooAuovta tnv p

17



Nopog twv Pacswv (Willard J. Gibbs)

B. H avaAutikn avamntuén

* Eotw €va Zvotnua pe C ovotatika (rou v avitdpouv Hetaél Touc) KaL Ta omoia
nieplexovral oe P ¢paoelg mou Bpiokovral petatl Toug os LOOppoOTia



Nopog twv Pacswv (Willard J. Gibbs)

B. H avaAutikn avamntuén

* Eotw €va Zvotnua pe C ovotatika (rou v avitdpouv Hetaél Touc) KaL Ta omoia
nieplexovral oe P ¢paoelg mou Bpiokovral petatl Toug os LOOppoOTia

H katdotaon kaBe paong kabopiletal amnod T (p, T) kaL tn cvotaon.
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Nopog twv Pacswv (Willard J. Gibbs)

B. H avaAutikn avamntuén

* Eotw €va Zuotnua pe C ovotatika (mouv dev avidbpouv petaél Touc) Kat ta
nieplexovral oe P ¢paoelg mou Bpiokovral petatl Toug os LOOppoOTia

Xi. =
@ardoraon kaBe ¢paong kabopiletal ano T (p, T') kai tn cuotaon. \
Ynapyouv C cuoTtaTika, TO KABEVA LE TO YPAUUOMOPLAKO TOU KAACUQ, X;
Omou

C -1 aveéaptnta x;

- _/

!

H katdotaon kaBs daonc kabopiletal ano C + 1 petapfAnteg,
onA. (C—1) ypap. kKAadopata kot Tt (p, T)

orola

Paek
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Nopog twv Pacswv (Willard J. Gibbs)

B. H avaAutikn avamntuén

* Eotw €va Zvotnua pe C ovotatika (rou v avitdpouv Hetaél Touc) KaL Ta omoia
nieplexovral oe P ¢paoelg mou Bpiokovral petatl Toug os LOOppoOTia

@ardoraon kaBe ¢paong kabopiletal ano T (p, T') kai tn cuotaon. \
Ynapyouv C cuoTtaTika, TO KABEVA LE TO YPAUUOMOPLAKO TOU KAACUQ, X;
Omou

C -1 aveéaptnta x;

- _/

!

H katdotaon kabe paonc kabopiletal ano C + 1 petaPAnteg,
onA. (C—1) ypap. kKAadopata kot Tt (p, T)

kal To ZYNOAO twv petafAntwy otic P ¢paoeig sival:

[P (C + 1) petapAntég ] (2)

21




Qotooo Ba npokUPouv oxéoelg avapeoa otig P (C + 1) petaBAntég Adyw
BEPULKNG, UNXOVLKNAC Kot GUCLKOXNMULKNG LooppoTtiag

U

22



Qotooo Ba npokUPouv oxéoelg avapeoa otig P (C + 1) petaBAntég Adyw
BEPULKNG, UNXOVLKNAC Kot GUCLKOXNMULKNG LooppoTtiag

U

*  OepuKn Loopporia

uetald dpdoswv a, b...,P: a— b P OXEOELG

(3)
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Qotooo Ba npokUPouv oxéoelg avapeoa otig P (C + 1) petaBAntég Adyw
BEPULKNG, UNXOVLKNAC Kot GUCLKOXNMULKNG LooppoTtiag

U

* OegpUIKA LOOPPOTILL T T — T P — 1 oxéoelc
Hetafy pdoswv a, b..., P: a— b P

e Mnyxavlkn Loopporia

Y Pag =Pp = = P — 1 oxéoelg
uetafy paocswv a, b...,P: a=Pp Pr

(3)
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Qotooo Ba npokUPouv oxéoelg avapeoa otig P (C + 1) petaBAntég Adyw
BEPULKNG, UNXOVLKNAC Kot GUCLKOXNMULKNG LooppoTtiag

U

*  Ogpuukr LWwopporia T T P — 1 oyéoelc
HeTofY dpdoswv a, b..., P: a = b P

*  MnxaviKr) Loopportia
uetafy paocswv a, b...,P:

. CDucu«l)xr]!uKn LooppoTia ﬂha =y == Ha P — 1 oytoeLc
uetofy pdoswv a, b..., P:

Da =Pp =" =Dp P—].GXéO'El.q

H2a = H2p = ==+ = Hzp P — 1 oxeoelg

- , Hca = Mcp = = = Hcp P — 1 oxeoelg
OUGCLAOTIKA VOl OXECELG /

petafy twv 7, p, X

(3)
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C + 2 oelpég oyéocmv

Qotooo Ba mpokvPouv oxéoelg avapeoa otig P (C + 1) petafAntég Aoyw
BEPULKNG, UNXOVLKNAC Kot GUCLKOXNMULKNG LooppoTtiag

U

— + Ogppikr Wopportio o T P — 1 oyéoelc
HeTofY dpdoswv a, b..., P: a = b P
e Mnyxavlkn Loopporia Dy =Dy = = Dp P — 1 oxéoelc
uetafy paocswv a, b...,P:
*  QuoKoxnuLKn Loopporia _ o — :
Hia = H1p = =* = Hap P — 1 oxeoelg
— uetofy pdoswv a, b..., P: K * \
H2a = H2p = ==+ = Hzp P — 1 oxeoelg
o , Hca = Ucp = - = Ucp | P —1o0xéoeig
_ OUGCLAOTIKA Elval OXEOELC /

petadu twv 7, p, X

‘{ NARBoc¢ e€lowoswv avapeoa otig petapAnteg: (P-1)(C+2)  B) ]
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Qot600, To TARO0C TWV OXEoEWV PETAlL Twv petaBAntwv: (P — 1)(C + 2)
Aev punopei va eival peyaAvtepo

aro to MANO6oc Twv petafAntw

27



Qoto00, To TARB0C TwV oxéocwv PeTafl Twv petapfAntwv(: (P — 1)(C + 2)

Aev punopei va eival peyaAvtepo

aro to mANboc Twv ueraB)\nub 1

[ P(C+1) 2(P - 1)(C+2) J

I
(]
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Qoto00, To TARB0C TwV oxéocwv PeTafl Twv petapfAntwv(: (P — 1)(C + 2)

Aev punopei va eival peyaAvtepo

aro to mANboc Twv ueraB)\nub. 1

[ P(C+1) 2(P - 1)(C+2) J

|

[ AnA. o aplOpoC twv dacewv dev pUmopel va J

uTtepPaivel Tov aplOUO TwWV CUCTATLKWY CUV 2

TIx: 2€ €va 2U0TNUA EVOG CUOTATLKOU,
0 MEYLOTOC aplOuog pacewv eival: 3 (TputAo onpeio)
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Nopog twv Pacswv (Willard J. Gibbs)
via ANTIAPQNTA ZYZTATIKA

. H avaAutikn avarmntuén

* Eotw €va ZVotnpa pe N ovoieg mopouoeg mou avtldpouv petafv toug pe R
AVEEAPTNTEC XNULKEC OVTLOPAOCELC/LOOPPOTILEC KOLL TAL OTTOLOL TIEPLEXOVTOL OF
P ¢aoelg mou Bpiokovrtal petatl toug os LooppoTia
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Nopog twv Pacswv (Willard J. Gibbs)
via ANTIAPQNTA ZYZTATIKA

. H avaAutikn avarmntuén

* Eotw €va ZVotnpa pe N ovoieg mopouoeg mou avtldpouv petafv toug pe R
AVEEAPTNTEC XNULKEC OVTLOPAOCELC/LOOPPOTILEC KOLL TAL OTTOLOL TIEPLEXOVTOL OF

P ¢aoelg mou Bpiokovrtal petatl toug os LooppoTia
[}

P petaBAntég Beppokpaociwy (pLa ywa kabe dpaon)
P petapfAntéc meoswv (pa yia kaBe paon)

* P(N-1) petaPfAntég ypappopoplakwy kKAaopdtwy (N — 1 yia kdBes ¢paon)

[ JUVoAo peTafANTWV: P(NV+1) ]
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Nopog twv Pacswv (Willard J. Gibbs)
via ANTIAPQNTA ZYZTATIKA

. H avaAutikn avarmntuén

* Eotw €va ZVotnpa pe N ovoieg mopouoeg mou avtldpouv petafv toug pe R
AVEEAPTNTEC XNULKEC OVTLOPAOCELC/LOOPPOTILEC KOLL TAL OTTOLOL TIEPLEXOVTOL OF

P ¢aoelg mou Bpiokovrtal petatl toug os LooppoTia
[}

P petaBAntég Beppokpaociwy (pLa ywa kabe dpaon)
P petapfAntéc meoswv (pa yia kaBe paon)

* P(N-1) petaPfAntég ypappopoplakwy kKAaopdtwy (N — 1 yia kdBes ¢paon)

[ JUVoAo peTafANTWV: P(NV+1) ]

IXEOELC HETOEL pEeTaPANTWV:
* P-1 oxéoelc lootntog petafl Beppokpaociwy (Bepuikn Loopportia)
e P—-1 oyxfoelc lootntac HeTafL MIECEWV (LNXOVLK) LOOpPOTTLQL)
« N(P-1) oxéoelgootntog HeTafl XnNUkwy duvapikwy (buotkoxniuikr loopporia)

R ouVvOnKeg Loopporiag avtidpaong (oxéoelg tumou ), v;u; = 0

[ YUVOAO OXECEWV HETOEY TWV HETAPANTWV: P-1)(N+2)+R ] 32




Onwc koL oTNV Mponyouevn avaiuon:
CPv+ D)

AplOuoC
petapAntwy

AplOUOC oxEoewV pETAD
TWV HETABANTWY
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Onwc koL oTNV Mponyouevn avaiuon:

—

AplOuoC
petapAntwy AplOUOC oxEoewV pETAD

TWV PeTapAnTwyv

F{(N-R)}2-P @am) F-C+2-P

C=(IV-R)
AplBuoc avetaptntwyv
JUCTATIKWV
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Nopog twv Ddcewv
ErunAéov Neploplopoi mou Mewwvouv toug BaBpoug EAsuBepiog

Kamolec mopatnpnoeLc:

Y€ TEPUTTWOELG CUCTNUATWY OTIoU PETAPBANTEC TTOU oxeti{ovtal PE NAEKTPLKA
n/Kal poyvntika edla elvat onpavtikeg, Sev Loxvel o Nopoc tou Gibbs umo
noppn: F=C+2-P

2 TNV WOMWTLKA Loopportia (emopevn evotnta), ol Suo vypec GAOELS TTOU
Bplokovtal o loopporia dev €xouv tnv WOLa Ttiieon

35



Nopoc (Kavovoc) twv Paocswv
ErunAéov Neploplopoi mou Mewwvouv toug BaBpoug EAsuBepiog

Kdrmoleg mapatnpnoeLg:

* J& MEPUTTWOELC CUCTNUATWY OOV METAPANTEC TTOU oXeTi{ovTal UE NAEKTPLKA
n/Kal poyvntika edla elvat onpavtikeg, Sev Loxvel o Nopoc tou Gibbs umo
noppn: F=C+2-P

* ITNV WOMWTIKA Loopportia (emopevn evotnta), ot Suo vypeC GAOCELC TTOU
Bplokovtal o loopporia dev €xouv tnv WOLa Ttiieon

Oa eetdooupe dw TMEPUTTWOELS OTIOU UTIAPXOUV
NPOcOeTOL MEPLOPLOUOL OTO ZUoTNUA

(mpooBetec ox€oeLC avapeoa OTIC LETAPBANTEC) )
Meiwon tou F kata 1

yio KéOe Té€To10 emmAéov
TEPLOPIGUO

J

——————>
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Napadeypa

Yypo A, o€ LoOppoTILaL LE TOUG ATHOUG TOU KL LE TNV atpoodatpa (p,, = 1 atm)

A() s A(9)
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Napadeypa

Yypo A, o€ LoOppoTILaL LE TOUG ATHOUG TOU KL LE TNV atpoodatpa (p,, = 1 atm)

A(D S A(9) F=C+2-P

Mpooéyyion 1n: C =1 (ouvcia A), P =2 (uypn kat agpLa)
>F=1+2-2=1=F=1
InW.: ayvonBlnke n mapouaoia tou atpoodalplkol agpa




Napadeypa

Yypo A, o€ LoOppoTILaL LE TOUG ATHOUG TOU KL LE TNV atpoodatpa (p,, = 1 atm)

A() s A(9)

Mpooéyyion 1n: C =1 (ouvcia A), P =2 (uypn kat agpLa)
>F=1+2-2=1=F=1
InW.: ayvonBlnke n mapouaoia tou atpoodalplkol agpa

Mpoogyylon 2" : OewpPOUPE OTL EXOUME 2 CUCTATIKA (ovoia A kol agpa)
C =2 ,P =2 (uypn kat agpLa)
F=C+2-P —F =2+2-2=2
AN\Q (tpOOBETOG MEPLOPLONOG) : Py, = 1 atm (pa emumAeov oxeon
avapeoa ot nmieoelg) =>F=F'-1=1
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Napadeypa

Yypo A, o€ LoOppoTILaL LE TOUG ATHOUG TOU KL LE TNV atpoodatpa (p,, = 1 atm)

A() s A(9)

Mpooéyyion 1n: C =1 (ouvcia A), P =2 (uypn kat agpLa)
>F=1+2-2=1=F=1
InW.: ayvonBlnke n mapouaoia tou atpoodalplkol agpa

Mpoogyylon 2" : OewpPOUPE OTL EXOUME 2 CUCTATIKA (ovoia A kol agpa)
C =2 ,P =2 (uypn kat agpLa)

=F"=2+2-2=2
AN\Q (tpOOBETOG MEPLOPLONOG) : Py, = 1 atm (pa emumAeov oxeon
avapeoa ot nmieoelg) =>F=F'-1=1

Mpooeyyion 3" : Oswpoupe OtL xoupe 3 cuotatika (ovoia A, O,, N,)

C =3 ,P =2 (uypn katL agpLa)
=>F"=3+2-2=3

AM\G (mpocBetol meploplopol) :

1) pa+po,+pn, =1atm

i) p% = 21:79 (6nA. Suo emUTAEOV OXEOCELC AVAUECA OTLC TILECELG)
2

—SF=F"-2=1
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Napadeiypota Epappoync Nopov twv Pacewv tov Gibbs.
EUpeon AplOpov BaBuwv EAsuBepioag

Napddewypa 1. Aipaoiki Loopporia og ZUOTNUO EVOG ZUCTATIKOU

C=1,P=2=>F=C+2-P=1+2-2=1
=F=1
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Napadeiypota Epappoync Nopov twv Pacewv tov Gibbs.
EUpeon AplOpov BaBuwv EAsuBepioag

Napdadewypa 1. | Aipaoiknlcopporia og ZUOTNUO EVOG ZUOCTATIKOU

C=1,P=2=>F=C+2-P=1+2-2=1
=F=1

Napddeypa 2. ZVotnpa pe TPEL evwoelg (A, B, C) rou ouvdeovtal (Umo T CUVONKEC
TOU ZuoTtripatoc) pe tnv tooppormia : AS B+ C
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Napadeiypota Epappoyng Nopou twv Pdacewv tou Gibbs.
EUpeon AplOpov BaBuwv EAsuBepioag

Napddewypa 1. Aipaoiki Loopporia og ZUOTNUO EVOG ZUCTATIKOU

C=1,P=2=>F=C+2-P=1+2-2=1
=F=1

Napadeypa 2. ZVotnua pe TPELS evwoels (A, B, C) mou cuvdcovtal (Umod tic ouvBnKeC
TOU ZuoTtripatoc pe tnv tooppormia: AS B+ C

MNepintwon 2A: kot oL Tpeic ouoieg eival otnv agpla paon.
Apa: N = 3 (tpeic ovoieg «mapoVoeC 0TO TUOTNHAY)
P =1 (aépla ¢paon povo)
R =1 (pia xnukn woopporia : A(g) S B(g) + C(g))
F=(N-R)+2-P=@3-1)+2-1=3
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Mepimtwon 2B: kal oL Tpeic ovoieg eivat otnv aépla pacn, aAld to peiypoa twv A(g), B(g)
kat C(g) éxeL mpokOYPeL anod diaomaon tou A(g).

Apa: N = 3 (tpelc ouoieg «mopoVoeC 0TO TUOTNUOY)
P =1 (aépla ¢paon povo)
R =1 (pila xnukn woopponia: A(g) S B(g) + C(g))
ETITAEOV TIEPLOPLOUOG/OXEDN: P = P

F=(N-R)+2-P-1=(3-1)+2-1-1=2
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Mepimtwon 2B: kal oL Tpeic ovoieg eivat otnv aépla pacn, aAld to peiypoa twv A(g), B(g)
kat C(g) éxeL mpokOYPeL anod diaomaon tou A(g).

Apa: N = 3 (tpelc ouoieg «mopoVoeC 0TO TUOTNUOY)
P =1 (aépla ¢paon povo)
R =1 (pila xnukn woopponia: A(g) S B(g) + C(g))
ETITAEOV TIEPLOPLOUOG/OXEDN: P = P

F=(N-R)+2-P-1=(3-1)+2-1-1=2

MNepintwon 2I: Aépla kat Yypny ¢aon. EmutAéov: H Yypry paon amoteleital anod kabapo A(l).

Exoupe: Aepla paon (A(g), B(g) kat C(g) ) kaw Yypr daon (A(l))
Apa: N = 3 (tpelc ovoieg «mopoVoeC 0TO ZUOTNUOY)
P =2 (aépla kat vypn ¢daon)
R =1 (pla xnuikn woopporia: A(g) S B(g) + C(g))

F=(N-R)+2-P=@3-1)+2-2=2
A = Alg)
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Nepimtwon 2A: Aépua kat Yypn ¢aon. H Yypr daon anoteleitat ard kaBapo A(l).
To Zuotnpa £xeL mpokUYPEeL amnod didonaon tng ovoiog A.

Exoupe: Aepla paon (A(g), B(g) kat C(g) ) kat Yypn paon (A(l))
Apa: N =3 (tpeic ovoiec «mapoloeC 0TO ZUOTNUAY)
P =2 (aépla kat vypn $daon)
R =1 (ula xnukn woppomia: mx A(g) S B(g) + C(g))
ETUTAEOV TIEPLOPLOUOG/OXEDN: Py = P

F=(N-R)+2-P-1=(3-1)+2-2-1=1
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Nepimtwon 2A: Aépua kat Yypn ¢aon. H Yypr daon anoteleitat ard kaBapo A(l).
To ZUotnpa £xeL mpokLUYEL ano didonaocn tng ovoiog A.

Exoupe: Aepla paon (A(g), B(g) kat C(g) ) kat Yypn paon (A(l))
Apa: N =3 (tpeic ovoiec «mapoloeC 0TO ZUOTNUAY)
P =2 (aépla kat vypn $daon)
R =1 (ula xnukn woppomia: mx A(g) S B(g) + C(g))
ETUTAEOV TIEPLOPLOUOG/OXEDN: Py = P

F=(N-R)+2-P-1=(3-1)+2-2-1=1

Nepimtwon 2E: Aépla kaw Yypr ¢aon, ot onoieg meptAapfavouv Kal TLC TPELG OUGLEC.

Exoupe: Aépla paon (A(g), B(g) kat C(g) ) kat Yypny paon (A(l), B(I) kar C(l))
Apa: N =3 (tpeilc ouolec «mapoVOeC 0TO ZUOTNUAY)
P =2 (aépla kat vypn $daon)
R =1 (ula xnukn woopponia: mx A(g) S B(g) + C(g))
F=(N-R)+2-P=@B8-1)+2-2=2
Jnueiwon: av to Zuotnua tne nepimtwonc 2E €xel mpokuP el amod dwdomaon A, dev

TIPOKUTITEL KATIOLO OXEON METAEL TwV TLECEWV TwVv B(g) & C(g), S10TL dev eival yvwoTEg
Ol KOTAVOUEC OLUTWV TWV CUOTATLKWY METAEL TNC LYPAC KAl TNG aEpLag paong



Nopadsiypota epappoyns Nopov twv Dacswv.
YnoAoyilopoi BaOpwv EAeuBepiag Xnpikwv ZuotnUatwyv

1. Melypa aepiwv N,, H, kat NH; o€ cuvBrikeg mou emtpemouv(ynuLkn dpactikotnta

N =3 (tpelg ouoieg «maPOUCEG OTO ZUOTNUAY) 1 3

P =1 (aepta (I)(IOT]) ENZ(g) +EH2(g)<:’ NHS(g)
R

C

F=(N-R)+2_-P =2+2-1=3
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Nopadsiypota epappoyns Nopov twv Dacswv.
YnoAoyilopoi BaOpwv EAeuBepiag Xnpikwv ZuotnUatwyv

1. Melypa aepiwv N,, H, kat NH; og cuvBnkeg mou emttpenou

NULKA SpaCTIKOTNTA

N =3 (tpelg ouoieg «maPOUCEG OTO ZUOTNUAY) 1 3

P =1 (aepta (I)(IOT]) ENZ(g) +EH2(g)<:’ NHS(g)
R

C

F=(N-R)+2_-P =2+2-1=3

2. Meiypa agpiwv N,, H, kot NH; o€ ouvBrkeg ou erutpemnouy XNk Spactikotnta
10 omoio £xeL mpokUuPeL and dtaomaon NH;(g)

N =3 (tpelg ouoieg «TtapoUoEG 0TO TUCTNHOY)

1 3
P =1 (aépla pdon) NHs(Q)SENz(Q) + EHz(Q)
R =1

Emmiéov mepropiouog: py, = 3 pn,

F=(N-R)+2-P-1=2+2-1-1=2
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3. Atpol Bgiou (Sg(g), S,(g)) oe ouvBnkeg Mo emLtpemouv XxnpLKn SpOTIKOTNTA

Ss(g9) S 4S,(9)
N =2 (6V0 ouoiec «mapoVoeC 0TO ZUOTNHAY)
P =1 (aépla dpdon)
R
C

T
ZI—\

-R=2-1=1

F=(N-R)+2-P =1+2-1=2
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3. Atpol Bgiou (Sg(g), S,(g)) oe ouvBnkeg Mo emLtpemouv XxnpLKn SpOTIKOTNTA

Se(9) S 45,(9)

N =2 (6V0 ouoiec «mapoVoeC 0TO ZUOTNHAY)
P =1 (aépla dpdon)
R
C

I
ZI—\

-R=2-1=1
F=(N-R)+2-P =1+2-1=2

4. Atpol Beilou (Sg(g), S,(g)) o€ toopportia pe vypo Belo (S(1)) og ouvBrKeg
TIOU ETUTPETOVVXNILKN SpaoTikotnTa 1

Ss(9) 5 45,(9)  552(9) S S

N =3 (tpeic ovoiec «mapoloec oto ZUOTNUAY)
P =2 (aépla kat vypn ¢daon)
R
C

F=(N-R)+2-P =1+2-2=1
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