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Dersin Tanimi

Fiziksel kimyanin temel kavramlari, ideal gaz, gazlarin kinetik teorisi, gercek gazlar,
dagihm fonksiyonlari, carpismalar, tasinma ozellikleri, Termodinamigin 1. 2. ve 3.
prensipleri, is, 1si, entalpi, entropy, Gibbs ve Helmholtz serbest enerjileri, kimyasal
potansiyel, denge, faz dengeleri, ¢ozeltiler, koligatif 6zellikler, reaksiyon hizi ifadeleri,
reaksiyon kinetigi, hiz yasasi, Galvanik ve elektrolitik piller.

(Course Description)

Basic concepts of physical chemistry, ideal gases, kinetic theory of gases, real gases,
distribution functions, collisions, transport properties, 1st, 2nd and 3rd laws of
Thermodynamics, work, heat, enthalpy, entropy, Gibbs and Helmholtz free energies,
chemical potential, equilibrium, phase equilibrium, solutions, colligative properties,
reaction rate expressions, collisions, reaction kinetics, rate law, Galvanic and
electrolytic Cells.

Dersin Amaci

(Course Objectives)

1.Mihendislik 6grencilerine temel fizikokimya kavramlarini 6gretmek

2.Temel kavramlari degisik kimyasal sistemlere uygulayabilme becerisini
kazandirmak.

3.Glincel hayatta ve mihendislikte karsilasilan problemlere fizikokimya cercevesinde
bakabilme becerisini kazandirmak

1.To teach basic concepts of physical chemistry to engineering students

2.To give ability to apply the basic principles to different chemical systems.
3.To give ability to look through the aspects of physical chemistry to problems
indaily life and in engineering

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler:

1. Gergek ve ideal gaz denklemlerini kullanabilme

2. Molekdler garpisma elemanlarini hesaplayabilme ve dagilim
fonksiyonlarinikullanabilme.

3. Termodinamigin 1., 2. ve 3. yasalarini kimyasal olaylarda gozlemleyebilme
4. Kimyasal proseslerde denge kavramini kullanabilme

5. ideal ve ideal olmayan ¢ozeltilerin fizikokimyasal 6zelliklerini

6. Kimyasal tepkimelerde tepkime hizinibulabilme ve hizi etkileyen faktorleri
istenilensekilde degistirebilme

7. Elektrokimyanin temel kavramlarini uygulayabilme becerilerini kazanir




Student, who passed the course satisfactorily can:

1. Use ideal and real gas equations

2. Calculate the elements of molecular collisions and distribution functions.

3. Observe the 1st, 2nd and 3rd laws of thermodynamics in chemical events.

4. Use the concept of equilibrium in chemical processes.

5. Find the physicochemical properties of ideal and non-ideal solutions.

6. Find the reaction rate in chemical reactions and able to modify the fcatorsthat
affect rate in desired ways.

7. Apply the basic principles of electrochemistry.

Hafta

Dersin
Ogrenme
Ciktilan

Konular

Giris, kurallar, icerik, kitaplar, fiziksel kimyanin tanimi, birimler, tarihce, Boyle, Charles,

1
Avagadro Yasalari

ideal gaz yasasi, gazlarin gercek molekiil agirliklari, Dalton Yasasi, Gazlarin kinetik teorisi,
gaz basinci, karekok ortalama hiz, kinetik enerji sicakhk iliskisi, kinetik enerjinin es
dagilimi, Graham vyasasi, Maxwell hiz dagilimi, en muhtemel hiz, hiz kareleri
ortalamasinin karekoki, ortalama hiz, Maxwell enerji dagilimi

1,2

Barometrik dagilm kanunu, Maxwell-Bolztmann Dagilimi, Gergek gaz davraniglari,
sikistirilabilme faktorii(z), Van der Waals (VDW) esitligi, z’nin VDW’e gére diizenlenmesi, 2
Boyle sicakhigi, hallerin strekliligi, kritik hal, karsilikli haller yasasi, diger hal esitlikleri,

Carpismalar, ortalama serbest yol, duvarla carpisma, eflizyon, tasinma ozellikleri,
tasinmanin genel esitlikleri, bir gazin termal iletkenligi, viskozite, molekiiler ¢ap, diflizyon

Termodinamige giris, sistem, is, minimum, maksimum is, tersinir, tersinmez sistemler, Isl,
termodinamigin birinci yasasi, proses cesitleri, entalpi, I. Yasanin uygulanisi 3
(Termokimya), Hess yasasl, standart olusum entalpisi, entalpi icin Kirchoff yasasi

Enerjinin sistemdeki degiskenlere gore degisimi, Joule Deneyi, Isi kapasitelerinin
termodinamik anlami, C, ve C, arasindaki baginti, Joule-Thomson Deneyi,

I. Yasanin bazi proseslere uygulanmasi, izotermal ve tersinir, sabit dis basing, izotermal
ve sabit dis basing, tersinir-adyabatik, sabit dis basing-adyabatik prosesleri,

Termodinamigin 1. Yasasi, entropi, ideal bir gazin Carnot ¢evrimi, 1si makinesinin etkinligi,
Carnot sogutucusu, Isi pompasi, entropinin 6zellikleri, sicaklik ve hacmin fonksiyonu
olarak entropi, sicaklik ve basincin fonksiyonu olarak entropi, ideal bir gaz icin entropi
degisiklikleri, basinca ve vakuma karsi genlesmedeki entropi,

Faz degisikliklerinde entropi, Trouton kurali, entropinin sicakliga bagliligi, entropi icin
Kirchoff yasasi, Termodinamigin lll. Yasasi, kimyasal reaksiyonlarda entropi,

10

Dengenin genel kosullari, dengede i¢ enerji ve entropi, Helmholtz serbest enerjisi, Gibbs
serbest Enerjisi, Gibbs'in T ve P ile degisimi, basinglar cinsinden denge, ideal gaz
reaksiyonunda denge, K,, ve K. iliskisi, Denge sabitinin sicakliga baghhgi, Vant Hoff
Bagintisi, Kismi molar blyklikler, kimyasal potansiyel,

3-4

11

Fazlar arasinda denge, Clasius esitligi ve faz diyagramlari, Clapeyron esitliginin faz

S . s 3-5
gecislerine uygulanmasi, Clasisus —Clapeyron esitligi,

12

Cozelti tirleri, ideal ¢oOzelti, Raoult kanunu, Henry kanunu, kolligatif 6zellikler, buhar
basinci diismesi, KN yiikselmesi, DN algalmasi, osmotik basing,

13

Reaksiyon hizi, hiz yasasi, reaksiyon mertebesi, sifirinci mertebe reaksiyonlar, birinci
mertebe reaksiyonlar, ikinci mertebe reaksiyonlar, yalanci birinci mertebe, reaksiyon
mertebesinin belirlenmesi, ¢arpisma teorisi, aktivasyon enerjisi, reaksiyon hizlarina
sicakligin etkisi, Arhenius bagintisi,

14

Elektrokimyaya giris, Galvanik pil, Nernst bagintisi, EMF'nin bazi uygulamalari, pilin
termodinamik fonksiyonlarinin belirlenmesi, elektrolitik pil, elektroliz, Faraday yasasi.




COURSE PLAN

Weeks

Topics

Course
Learning
Outcomes

Introduction, syllabus, rules, definitions, units, history, Boyle, Charles, Avogadro
Laws,

1

ideal gas equation, Dalton Law, the real molecular weight of gases, Kinetic theory
of gases, pressure, relationships between energy and temperature, equipartion of
energy, the root-mean square speeds, Graham diffusion Law, the Maxwell
distribution, the most probable speed, average speed and root of the mean square
speed,

1,2

The Barometric distribution law, Maxwell-Boltzmann distribution law, behaviors of
real gases, the compression factor(z), the Van der Waals(VDW) equation,
arrangement of z according to VDW equation, Boyle temperature, the isotherms of a
real gases, critical state, the principle of corresponding states, other equation of
states

Collisions, the mean free path, collision with wall, effusion, transport properties, the
general equation for transport, thermal conductivity, viscosity, molecular diameter,
diffusion

Introduction to thermodynamics, definitions of system, heat, work and internal
energy, The First law, type of proses, max. work, Enthalpy, heat capacities,
thermochemistry, Hess Law, Standard enthalpies of formation, Dependence of the
heat of reaction on temperature, Kirchoff Law for enthalpy

Change in energy according to system variable, The relation between C, and C,,
Joule experiments, Joule-Thomson experiments,

Application of the first law to isothermal, constant pressure, reversible and
adiabatic changes

The Second law, definition of entropy, the Carnot cycle with an ideal gas, the
efficiency of heat engine, heat pump and refrigerator. The properties of entropy,
entropy changes against to pressure and free expansion,

Entropy change in a chemical reaction, entropy change of an ideal gas, entropy
changes during phase transitions, entropy as a function of T and V, entropy as a
function of T and P, The temperature dependence of entropy, Trouton rule, The
Third law

3-4

10

Internal energy and entropy at equilibrium, Helmholtz free energy, Gibbs free
energy, the variation of Gibbs energy with pressure for a liquid, solid and gas, the
variation of Gibbs energy with temperature, equilibrium at an ideal gas reaction, the
relation of K, and K., Vant Hoff equation, partial molar quantities, chemical
potential,

3-4

11

Equilibrium between two phases, Clasius equation and phase diagrams, Clasius -
Clapeyron equation chemical potential, chemical potential- temperature graphs,
equilibrium at phase transitions

3-5

12

Kind of solutions, ideal solutions, Rault law, Henry law, colligative properties, the
freezing-point depression, elevation of boiling point, osmotic pressure

13

Reaction rate, rate law, rate order, Zeroth, first, second order reactions, pseudo-first
order reactions, determination of reaction order, the collision theory of reaction
rates, activation energy, T dependence of activation energy, Arrhenius equation

14

Introduction to electrochemistry, galvanic cell, Nernst equation, some application of
EMF, thermodynamic functions of cell, electrolytic cell, electrolysis, Faraday Laws.




Dersin Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci giktilari)

Katki

Seviyesi

12

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik
problemlerini belirleme, formile etme ve ¢6zme becerisi.

X

Kiresel, kllturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglk, glivenlik ve refahi gbz 6niine alarak ¢6ziim treten mihendislik tasarimi
uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
mihendislik ¢6ztimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma
yetenegi becerisi.

Uygun deney gelistirme, ylritme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyac duyuldugunda yeni bilgi edinme ve
uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Chemistry Student Outcomes

Program Student Outcomes

Level of

Contribution

1 2

3

An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

P. V. Atkins and J. de Paula, 2006, Atkins Physical Chemistry, Oxford Univ.

(Other References)

Ders Kitabi Press, ISBN:0195685229.
(Textbook) G. W. Castellan, 1983, Physical Chemistry, Addison-Wesley,
ISBN:0201103869
. I.R. Levine, Mc. Graw Hill,, 1995, Physical Chemistry,, Mc. Graw Hill.
Diger Kaynaklar

Y. Sarikaya, 2007, Fizikokimya, Gazi Biro Kitapevi.
Y. Sarikaya, 2007, Fizikokimya Problem Coziimleri, Gazi Biiro Kitapevi.

Odevler ve Projeler
(Homework & Projects)

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlar
(Midterm Exams)

2

%50

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawi
(Final Exam)

%50




