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EIZXArQra

H ®YZIKH THZ XHMEIAZ
H XHMEIA EINAI H EMIXTHMH TQN MOPIQN KAI TTEPINAMBANEL ¢

© TH IYNOEIH TQN MOPIQN kai
© TH ®YZIKOXHMIKH TOYZ MEAETH

O1 uéBodoi g Bacifovral oto
o Epyaompiaké neipapa
o Npoocouoidceig (unohoyiotikd neipduara)
o Ocwpia (o1 Bacikég Bewpie TG DUSCIKAG)
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OI BAYIKEY OEQPIEX THY XHMEIAY

Mikpdkoopog (dropa-pdpia)

« KBavtikry Mnxavikr}
o Khaoikry Mnxavikr

Makpdkoopuoc (aépia-uypd-oreped)

« QAINOMENOAOTIKEL ©EQPIEY : ©€epuoduvauikn - KivnTikr
o YTATIZTIKH MHXANIKH : Ané 1a udpia otn JaKEOOKOMIKR) UAN
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I'ia m Ocpuobvvauikn agg

1) H KAaoikry ©eppuoduvauikr) eival n uévn QuoIkil Bewpia yevikric puoewg yia TNV
oroia eiual neneicuévog on roré dev Ba avarpariei.

(Classical Thermodynamics is the only physical theory of a general nature of which |
am convinced that it will never be overthrown.) Albert Einstein

2) Education is what remains after one has forgotten everything he learned in
school. Albert Einstein
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TI'ia ) @cpuobdvvauikn ano opiouévoug braonuovg

(- , = 4 . A
More science quotes at Today in Science History todayinsci.com

If someone points out to you that your pet theory of the universe is in disagreement
with Maxwell’s equations -- then so much the worse for Maxwell’s equations. If it is
found to be contradicted by observation -- well these experimentalists do bungle things
sometimes. But if your theory is found to be against the second law of thermodynamics
| can give you no hope; there is nothing for it but to collapse in deepest humiliation.

Sir Arthur Stanley Eddington
Gifford Lectures (1927). The Nature of the Physical World (1928), 74.
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Xe 1 aravid n Ocpuobvvauixy

Mniopeic va anaviioeig ong Napakdiw €pWINoEIS ;

© Ti eival n Bepudnra ;
o Ti ovoudloupue Beplokpaoia ;
e Ti eival n evrponia ;

@ Edv o1 6pol BeppdTa, evBaAnia, eAeUBepn evépyeia Gibbs ekppdlouv
evépyela yiar xpelalduaote OAEG AUTEG TIG EVVOIEG ;

6 Ti onuaivel Icopponia XNUIKWY aviidpdoewv Kal YeVIKOTEPA
Beppoduvauikn Icopponia ;

06 Nvwpilw va datunwvew cwoTtd Toug dUo BepeNwdelg VOPoUG TNG
BepuoduvapIknG (yia TNV eVEPYEIA Kal TNV EVTIporia avrictoixa) ;
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Oepuobuvauixn

Tpia MaBrpara yia BioAdyoug

« Movdadeg uetpioewy, ol VOLOI TwV IBAVIKWY aepiwv, Ta Npayuankd aépia,
N CUUNUKVWON TWV AEPIiwV.

« O1 véuol TNG Bepuoduvauikng, evBahnia, evrponia, evépyela kard Gibbs
kal Helmholtz, Beppuoxnpeia.

« [pauuopopIakd KAAOUA, YPAUWOUOPIAKOTNTA, YRAUUOMOPIAKOTNTA KATd
BAPOG, MEPIKOG YPAUUOUOPIAKOSG OYKOG, BABUOG dIAcTAoNG NAEKTPOAUTN,
I0VTIKA evepydTnra, Bewpeia Twv Debye-Hlckel, evandrwon, e€ardrwon,
didxuon, véuol Fick, wouwon.
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BIBAIOI'PAPIA-T

YHMEIQXEIX
(http://tccc.iesl.forth.gr/education/local.html)

kai Ta BIBAIA

(1) Physical Chemistry, Peter W. Atkins - Julio de Paula

(2) Physical Chemistry for the Chemical and Biological Sciences - Raymond
Chang, Williams College

(3)BIO®DYZIKH, ®YXIKOXHMEIA ETIZ BIOAOTIKEY ETIXTHMEY, G.G. HAMMES
(A)APXEX @YZIKHE BIOXHMEIAX, KENSAL VAN HOLDE, W. CURTIS JOHNSON, P.
SHING HO
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Traditional approach

Equilibrium thermodynamics
Chapters 1-6

I

Chemical kinetics
Chapters 20-22

Quantum theory and speclroscopy
Chaplers 7-10, 12-14

Special lopics
Chapters 11, 17-19, 23, and Fundamentals

Statistical thermodynamics
Chaplers 15 and 16
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Molecular approach

Quantum theory and spectroscopy
Chapters 7-10, 12-14

I

Statistical thermodynamics
Chapters 15 and 16

I

Chemical kinetics
Chapters 20-22

Equilibrium thermodynamics
Chapters 1-8

Special topics
Chapters 11, 17-19, 23, and Fundamentals
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BIBAIOI'PAPIA-IT

Ke@dhaia ané 1o BiBAio Tou P. W. Atkins & Julio De Paula

« AEPIA: Kepdhaio 1

« ENEPTEIA-10¢ Népog: Kepdhaio 2

« ENTPONIA-20¢ Néuog: Kepdhaio 3

« ©OEPMOAYNAMIKA AYNAMIKA: Kepdhaio 4
« IZOPPOIMIA - EYITAOEIA: Kepdhaio 5

« HAEKTPOXHMEIA: KepdAaio 6
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MAGHXH MEXA AIIO ENNOIEY - I (CONCEPT ORIENTED
KNOWLEGE)

EIZAFQIrH-1: ©EPMOAYNAMIKH n Bewpia yia TN JEAETN UAKOOOKOMIKWY KAl
MOAUNAOKWY CUCTNUATWY

EIZAFQIH-II: ZUotnua - MepiBAAov - MeTaBoAég

EIZAFQrH-IIl: Ta Maénuarnkd g ©epuoduvauikig

H ©EMEAIQAHE EZIZOIH THE ©EPMOAYNAMIKHE: Ecwrepikry Evépyela -
Evrponia -

©eppokpacia - Mieon - XNuIkd Auvapikd

« Ol TPEIZ NOMOI THZ ©EPMOAYNAMIKHE: Evépyeia - Mnxavikr,
©epudra
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MAGHZXH MEXA AIIO ENNOIEY - II(CONCEPT ORIENTED
KNOWLEGE)

« LYNOHKEEL IZOPPOIMIAL KAI EYITAOEIAL: ©epuoduvauikég Eficwoelg kal
Avicotnteg

« ©OEPMOAYNAMIKA AYNAMIKA: Icopponia ®acewv

« XHMIKH IZOPPOIIA: Xnuikég Avnidpdoeig

« ©OEPMOAYMAMIKA MONTEAA: Idavika Aépia kai AiaAUuara
o MPATMATIKA LYITHMATA: Mpoayuarikd Aépia kai AioAUpara
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IZOPPOITIA ¢AXEQN YT'POY - AEPIOY

Ioddepueg waunvfeg (P, Vi T) xat ia ¢d vypou -

PP ¢

P

ZXMIa: 1088ephes kapnues (P, V; T yia éva npaylariké aépio. ApiTepd Tou anpeiou (F) éxoupe kaBapd uypd, To anueio (F) eival 1o onpeio
BpaouoU kai n euBeia (FG) neplypdgel Tn cuvinapin uypou-aepiou oe iIcopponia. To TUAKA TG KaUNUANG (FA) neplypd@el unépBeppio uypd, To TuAua (AC)
MApIoTA TN BewPNTIKr KAWMUAN, N oroia 3ev avinpoowreUel UOIKEG KATaoTACEIS Kal EMopévwg dev propoly va JerpnBoly, To Turiua (CG) neplypdgel
unépuxpo aépio kal TéNoG To onueio (G) eival To onueio uyponoinong. (K) cupBoAiZe! To kpioipo onpeio kai ol I668eppeg KaunUAeg NAvw and autd eival
ol unepkpioiueg 1068eppeg. Ta epBadd Twv enipaveiwv (FAB) kal (BCG) eival ioa petaky Toug cUpgwva pe Ty karaokeury Maxwell. H i068eppn pe 1o Tufipa
(F’A), 6nou P < 0, ovopdleral ekretapévo uypd (strefched liquid). (http://en.wikipedia.org/wiki/Real_gas).
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KATAZTATIKEY EEIZQXEIE
Kataotauxy Efiowon Isavixou Aepiov
(Benoit Paul Emile Clapeyron, 1834,
https://en.wikipedia.org/wiki/Beno%C3%AEt_Paul_%C3%89mile_Clapeyron.)
1
PV =nRT, Vm=V/n=— 4
p
P : Mieon
V : ‘Oykog

n: Fpaupoudpia

p 1 nukvéNTa

R = Nakp = 8.3144598 JK 'mol ! : S1a8epd twv aepiwv
Na = 6.022140857 X 102 mol ! : ApiBudg Avogadro

ks = 1.3806488 X 10~2* J /K : ItaBepd Boltzmann

Na 1davika aépia Bewpoupe OT 0 GYKOG TwV ATOUWV €ival INJEV Onwg Kai ol SUVANEIG
AMNAeNiIdPAcHG Toug,.

© Nopog Boyle: P o 1/V
© Nopog 1wv Charles kal Gay-Lussac: V o< T
©® Nopog Tou Avogadro: V o nry V/n o otaBepd

© Nopog tou Dalton: P = Py + -+« + Pr = >_;_, Pi. énou
Mepikn Mieon aepiou i : iP, PV =nRT, i=1,...,r
) S ah )

o - o v . - ni
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Kataotauxn Eficoon Van der Waals yia npayuatxad aépia

(https://en.wikipedia.org/wiki/Van_der_Waals_.

(P+ vi,s,)(v’" —b)=RT

ab

a
PV =RT — — +bP+ —
m Vor V,g,

equation)

(@)

[€))

@
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KATAXTATIKEY EEIZQEEIE

Aaiodnuxn Anében ¢ Karaotauxng Efiowong Van der Waals

j/science/chemistry/gases—and-kinetic-molecular—-theory/non-ideal-gas—behavic

MNa npaypankd aépia o1a oroia €XoUpE 1) EAKTIKEG DUVANEIG AANAeNIDPAonG UETAEU TwV HOoPiwV
(aréuwVv) nou éxouv Kal i) dyko BENOUUE WIa KATaoTaTikr eEicwon nou va Poidlel e autr) Twv
1davikwv aepiwv, dnA.,

pldeal \/ideal _ por ®)
H nukvdtnra Tou aepiou eival
n

Vreal (6)

p 3
ASYW TWV ENKTIKWOV SUVALEWVY MEPIUEVOULE YIA TNV MiEcN va I0XUEl

Preal < Pideal

2
P an’
_ apz — Prdeal - (7)

Preal — Pideal
yreal 4 yreal

an?

ideal __ preal
P =P + yreal 4 \real ®
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KATAXTATIKEY EEIZQEEIE

Aaiodnuxn Anében ¢ Karaotauxng Efiowong Van der Waals

j/science/chemistry/gases—and-kinetic-molecular—-theory/non-ideal-gas—behavic

Eniong, eneidn 1a udpia (aropa) €xouv Gyko IoxUel

vreal > videal
Vreal — Videal + nb ©)
videal — vreal — nb a0

AvrikaBioToupe TG efiowoelg 8 kal 10 oy egicwon 5 kal naipvouue

(P + a(wfid)z)(v’“’ — nb) = nRT an

(P + (vied — b) = RT a2

a
(Vise?
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KATAXTATIKEY EEIZQEEIE

AYKHYEI»X

And 10 BiBAio Tou Atkins-De Paula

1davikd aépia : Mapadeiypara 1.1- 1.3
Meayuankd aépia : Mapddeyua 1.4
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