DERS TANIMLAMA FORMU

Dersin Kodu ve Adi

KiM 103 Kimya

Dersin Yariyih

1

Dersin icerigi/Katalog Icerigi

Maddenin Ozellikleri ve Olgiilmesi; Atomlar, Atom Teorisi ve
Bazi Temel Kavramlar; Atomun Elektron Yapisi ve Periyodik
Ozellikleri; Kimyasal Stokiyometri ve Tepkime Tiirleri; Kimyasal
Baglar; Gazlar; Termodinamik; Molekiillerarasi Kuvvetler, Sivilar
ve Katilar; Cozeltiler ve Fiziksel Ozellikleri; Kimyasal Kinetik;
Kimyasal Denge; Asitler-Bazlar ve Sulu Cozelti Dengeleri;
Elektrokimya.

Ders Kitabi

Genel Kimya Temel Kavramlar, Raymond CHANG, Ceviri
editorleri; Tahsin UY AR, Serpil AKSOY, Recai INAM

Yardimei Ders Kitaplari

Genel Kimya:ilkeler ve Modern Uygulamalar (2 Cilt) Yazarlar:
Petrucci, Harwood, Herring. Ceviri editorleri: Tahsin UY AR,
Serpil AKSOY

Dersin Kredisi

6

Dersin Onkosullar
(Ders devam zorunlulukiari:, bu maddede
belirtilmelidir)

Bu dersin dnkosulu yada es kosulu bulunmamaktadir.

Dersin Tiirii

Zorunlu

Ogretim Dili

Tiirkce

Dersin Amaglari

Miihendislik egitiminde gerekli temel kimya bilgilerine sahip
olmak.

Dersin Ogrenim Ciktilari

1. Atomun yapisi ve atom ile ilgili teoriler, periyodik cetvel
hakkinda yorum ve uygulama yapabilir.

2. Kimyasal reaksiyonlarda stokiyometriyi kullanarak
hesaplamalar yapabilir.

3. Swv1 gozeltiler ve gazlar ile ilgili farkli teori uygulamalar1 yapar
ve problem ¢6zebilir.

4. Isi, is, entalpi ve i¢ enerji degisimleri ile ilgili uygulamalar
yapabilir.

5. Bag kavrami ve bag kavramu ile ilgili ¢esitli teorileri
kullanarak, kimyasal bilesiklerin {i¢ boyutlu yapilarini gdsterebilir.
6.Katilarin kristal kristal yapilari ile ilgili bilgi sahibidir ve
bununla ilgili sorular1 ¢6zebilir.

7. Termodinamik, Kimyasal Denge, Asitler, Bazlar ile ilgili
problemleri ¢ozebilir. Bu bilgileri ger¢ek yasamda kullanabilir.

Dersin Verilis Bicimi

Bu ders sadece yiiz yiize egitim seklinde yiiriitiilmektedir.

Dersin Haftalik Dagilimi

1. HaftaMaddenin Ozellikleri ve Olgiilmesi: Kimyanin Amac,
Kimyanin Ana Bilim Dallar1 ve Arastirma Konulari,
Maddenin Olgiimii, Uluslararasi Birim Sistemi (SI), Cizgisel
Yontemin Problem Coziimiinde Kullanilmasi, Birim Cevirme,
Anlamli Rakamlar, Sayilarin Yuvarlatilmasi.

2. HaftaAtomlar, Atom Teorisi ve Bazi Temel Kavramlar:
Atom, Proton, Nétron, Elektron, izotoplar, Element, Molekiil,
Bilesik, Avogadro Sayisi, Mol Kavramlari, Atom ve Mol
Kiitlesi, Kimyasal Bilesikler, Kimyasal Bilesiklerin
Formiillerinin Yazilmasi1 ve Adlandirilmasi, Inorganik ve
Organik Bilesikler, Kimyasal Bilesiklerin Bilesimi,
Yiikseltgenme Basamaklari.

3. Hafta Atomun Elektron Yapist ve Periyodik Ozellikleri:
Elektromanyetik Isima, Atom Spektrumlari, Bohr Atom




®

10.

11.

12.

13.

14.

Modeli, Kuantum Teorisi, Kuantum Sayilar1 ve Elektron
Dagilimlari, Periyodik Cizelge, Atom ve Iyon Yarigaplari,
Elektronegatiflik, fyonlagma Enerjisi, Elektron flgisi,
Manyetik Ozellikler, Elementlerin Periyot ve Grubunun
Bulunmast.

Hafta Kimyasal Stokiyometri ve Tepkime Tiirleri: Bir
Bilesigin Basit (Kaba) ve Molekiil Formiiliiniin Bulunmasi,
Kimyasal Esitlikler, Stokiyometri, Sinirlayici Bilesen, Bir
Tepkimenin Verim Hesabi, Cozelti Tanimi, Elektrolit ve
Elektrolit Olmayan Cdzeltiler, Cozelti Derisimleri, Molarite,
Molalite, Mol Kesri, Yiizde Bilesim, Asit, Baz ve Tuz
Tanimlar1 (Arrhenius), Asit-Baz Tepkimeleri, Cokelme
Tepkimeleri, Yiikseltgenme-indirgenme (Redoks)
Tepkimeleri, Yiikseltgenme-indirgenme (Redoks)
Tepkimelerinin Denklestirilmesi (Yar1 Reaksiyon) Yontemi.
HaftaKimyasal Baglar: Kimyasal Bag Tiirleri, Kovalent
Baglar, fyonik Baglar, Metalik Baglar, Elektronegatiflik ve
Bag Polarligi, Dipol Moment, Lewis Nokta Simgeleri, Lewis
Yapilarinin Yazilmasi, Formal Yiikiin Bulunmasi.
HaftaGazlar: Gazlarin Genel Ozellikleri, Basit Gaz Yasalar:
Boyle, Charles, ve Avogadro Sayisi, Ideal ve Genel Gaz
Denklemi, Kimyasal Tepkimelerde Gazlar, Gaz Karigimlari,
Dalton Yasasi, Gazlarin Difiizyonu, Graham Yasasi.

Hafta Termodinamik: Termodinamik Kavramlar, Sistem,
Ortam ve Cevre, Is, Is1 ve Enerji, Hal ve Yol Fonksiyonlari,
Termodinamigin Birinci Yasas1, I¢ Enerji ve Entalpi, Tepkime
Isis1 ve Olgiilmesi, Kalorimetri, Standart Olusum Entalpisi,
Tepkime Isisinin Dolayli Yoldan Bulunmasi, Hess Yasasi,
Istemli ve Istemsiz Olaylar, Entropi, Termodinamigin Ikinci
Yasasi, Serbest Enerji, Standart Serbest Enerji Degisimi ve
Denge.

Hafta ARASINAV

Hafta Molekiilleraras1 Kuvvetler, Sivilar ve Katilar:
Molekiilleraras1 Kuvvetler, Van der Waals Kuvvetleri,
Hidrojen Bagi, Sivilarin Bazi Ozellikleri, Yiizey Gerilimi,
Viskozite, Sivilarin Buharlagmasi, Suyun Faz Diyagrami
(Kaynama Noktasi, Kritik Sicaklik ve Kritik Basing), Buhar
Basinci-Sicaklik fliskisi, Clausius-Clapeyron Esitligi, Katilar
ve Bazi1 Ozellikleri, Erime, Siiblimlesme, Katilarm Yapilari,
Kristal Orgiileri, Basit Kiibik Kristal Sistemler.
HaftaCozeltiler ve Fiziksel Ozellikleri: Cozelti Tiirleri,
Gazlarin Coziiniirliigii, Henry Yasas1, ideal Cozeltinin Buhar
Basinci: Raoult ve Dalton Yasalari, Sayisal (Koligatif)
Ozellikler, Buhar Basinc1 Diismesinden Mol Kiitlesi Hesabi,
Kaynama Noktas1 Yiikselmesi, Donma Noktast Al¢almasi,
Osmotik Basing.

Hafta Kimyasal Kinetik: Tepkime Hizi, Hiz Yasasi, Tepken
Derisimleri ile Siire Arasindaki fliski, Sifirinc1 ve Birinci
Dereceden Tepkimeler, Aktiflesme Enerjisi ve Hiz Sabitinin
Sicakliga Bagliligt: Arrhenius Esitligi, Katalizor Etkisi.
HaftaKimyasal Denge: Kimyasal Denge Kavrami, Dinamik
Denge, Denge Sabiti Esitligi (Kp, Kc), Tepkime Orami Ifadesi,
Q: Net Tepkime Yoniiniin Belirlenmesiti Denge Sabitinin
Sicakliga Bagliligi, Dengeye Etki Eden Faktorler, Le Chatelier
Ilkesi.

Hafta Asitler-Bazlar ve Sulu Cozelti Dengeleri: Arrhenius,
Lowry-Bronsted ve Lewis Teorilerine Gore Asit-Baz
Tanimlari, Suyun Iyonlasmasi ve pH, Kuvvetli Asit-Baz ve
Zayif Asit-Bazlar, Tek Protonlu Asitler ve Bazlar igin pH
Hesaplanmasi, Tampon Cozeltiler, Coziiniirlik Dengeleri.
Hafta Elektrokimya: Galvanik ve Elektrolitik Hiicreler,
Standart (Indirgenme) Elektrot Potansiyelleri, Hiicre




Diyagramlari (Hiicre Semalar1), Standart Hiicre Potansiyeli,
Serbest Enerji Degisimi (AG) ve Denge Sabiti (K) Iliskisi,

Elektroliz ve Pil Tirleri.

Egitim ve Ogretim Faaliyetleri
(Bunlar orneklerdir. Liitfen dersinizde
kullandiginiz faaliyetleri doldurunuz.)

Haftalik teorik ders saati 4
Okuma Faaliyetleri 28

Literatiir taramas, kiitiiphane ¢aligmasi 28
Ara sinav ve ara sinava hazirlik 10
Final sinav1 ve final sinavina hazirlik 10

Diger 10

Degerlendirme Olgiitleri

Sayisi

Toplam
Katkisi
(%)

Ara sinav 1

60

Odev

Uygulama

Projeler

Pratik

Kisa Smav

Donemigi Calismalarin
Y1l i¢i Bagartya Oram
(%)

60

Finalin Basariya Orant
(%)

40

Devam Durumu

Dersin Is Yiikii

Etkinlik

Toplam
Hafta
Sayisi

Siire
(Haftahk
Saat)

Doénem
Sonu
Toplam is
Yiikii

Haftalik teorik ders saati

14

4

56

Haftalik uygulamali ders saati

Okuma Faaliyetleri

14

28

Literatiir taramasi, kiitiiphane
caligmast

14

28

Materyal tasarlama, uygulama

Rapor hazirlama

Sunu hazirlama

Sunum

Ara sinav ve ara siava hazirlik

10

10

Final sinav1 ve final sinavina
hazirlik

10

10

Diger

10

Toplam i yiiki

142

Toplam ig yiikil/ 25

5,68

Dersin AKTS Kredisi

Ders Ciktilari ile Program Ciktilari
Arasindaki Katki Diizeyi

No

Program
Ciktilart

PCI

PC2

PC3

N o~ [W|IN|F




10

Dersi Verecek (")gretim Eleman(lar)1 ve
iletisim Bilgileri

1. Tim kimya boliimii 6gretim iiyeleri
2.
3.

COURSE DESCRIPTION FORM

Course Code and Name

KIM 103 Chemistry

Course Semester

1

Catalog Content

Matter: Its Properties and Measurement; Atoms and the Atomic
Theory; Electrons and The Periodic Table and Some Atomic
Properties; Stoichiometry and Introduction to Chemical
Reactions; Chemical Bonding; Gases; Chemical
Thermodynamics; Intermolecular Forces: Liquids and Solids;
Solutions and Their Physical Properties; Chemical Kinetics;
Principles of Chemical Equilibrium; Acids and Bases and
Additional Aspects of Acid-Base Equilibria; Electrochemistry.

Textbook

Principles of General Chemistry
Raymond CHANG

Supplementary Textbooks

General Chemistry: Principles and Modern Applications
Editors: Petrucci, Harwood, Herring.

Credit

6

Prerequisites of the Course
(Attendance Requirementsmust be indicated
here)

There is no prerequisite or co-requisite for this course

Type of the Course

Compulsory

Teaching Language

Turkish

Course Objectives

Be able to learn basic chemistry knowledge required in
engineering education.

Course Learning Outcomes

1.Be able to demonstrateand use the basic knowledge on atomic
structure and atomic theories and periodic table.

2. Be able to make calculations in chemical reactions by using
stoichiometry.

3. Be able to applyseveral theories in liquid solutions and gases
and solve problems.

4. Be able to employ heat, work, enthalpy and internal energy
changes.

5. Be able to use chemical bonding knowledge and different
theories of chemical bonding in order to demonstrate 3-D
structure of chemical compounds.

6. Be able to use the knowledge of solid crystals to solve the
problems.




7. Be able to solve chemical thermodynamics, chemical
equilibrium and acid-bases problems. Be able to use the
knowledges in daily life.

Teaching Methods

The course will be taught face to face.

Weekly Schedule

1. Week Matter: Its Properties and Measurement: The Aim of
Chemistry, Classification of Chemistry and Research Areas,
Measurement of Matter: SI (Metric) Units, Density and Percent
Composition: Their Use in Problem Solving, Unit Conversion,
Significant Figures, Rounding Numbers.

2. WeekAtoms and the Atomic Theory: Atom, Proton, Neutron,
Electron, Isotopes, Elements, Molecule, Compound, Avogadro
Number, Atomic Mass, Mole Concept, Composition of
Chemical Compounds, Naming Compounds: Organic and
Inorganic Compounds, Oxidation States.

3. WeekElectrons and Introduction to the Periodic Table:
Electromagnetic Radiation, Atom Spectrum, Bohr Atom Model,
Quantum Theory, Quantum Numbers and Electron Distribution,
Periodic Table, Atom and lon Radius, Electronegativity,
lonization Potential, Electron Affinity, Magnetic Properties,
Group and Period Determination of Elements.

4. Week Stoichiometry and Chemical Reactions: Formulas of
chemical Compounds, Chemical Equations and Stoichiometry,
Limiting Reactant, Reaction Yield Calculations. Solutions,
Electrolyte and Non-Electrolyte Solutions. Solution
Concentrations, Molarity, Molality, Mol Ratio, Composition
Percentage, Arrhenius Acids-Bases, Acid-Base Reactions,
Precipitation Reactions, Oxidation-Reduction (Redox)
Reactions, Half-Reaction Method, Balancing of Redox
Reactions.

5. Week Chemical Bonding: Overview of Chemical Bonding,
Covalent-lonic-Metallic Bonding, Electronegativity and
Polarity, Dipole Moment, Lewis Theory, Writing Lewis
Structures, Formal Charge.

6. Week Gases: Properties of Gases, The Simple Gas Laws,
Boyle-Charles-Avogadro Laws, Ideal and General Gas
Equation, Gases in Chemical Reactions, Mixtures of Gases,
Dalton’s Law, Diffusion of Gases, Graham’s Law.

7. Week Chemical Thermodynamics: Concepts in
Thermodynamics, System, Surrounding, Work, Heat and
Energy, State and Path-Dependent Functions, First Law of
Thermodynamics, Internal Energy, Enthalpy, Heat of Reaction
Measurements, Calorimetry, Standard Enthalpy of Formation,
Indirect Determination of Enthalpy, Hess Law, Spontaneous and
Non-Spontaneous Change, Entropy, Second Law of
Thermodynamics, Free Energy, Standard Gibbs Energy Change
and Equilibrium.

8. WeekMIDTERM

9. WeeklIntermolecular Forces: Liquids and Solids: Van der
Waals Forces, Hydrogen Bond, Some Properties of Liquids,
Surface Tension, Viscosity, Vapor Pressure of Liquids, Phase
Diagram of Water (Boiling Point, Critical Temperature and
Pressure), Vapor Pressure-Temperature Relation, Clausius-
Clapeyron Equation, Some Properties of Solids, Melting,
Sublimation, Solid Structures, Crystal Network, Simple Cubic
Crystals.




10. WeekSolutions and Their Physical Properties: Types of
Solutions, Solubilities of Gases, Henry’s Law, Vapor Pressure of
Ideal Solution, Raoult and Dalton Laws, Colligative Properties,
Molecular Weight Determination via VVapor Pressure
Depression, Boiling-Point Elevation, Freezing-Point Depression,
Osmotic Pressure.

11. WeekChemical Kinetics: The Rate of a Chemical Reaction,
The Rate Law, Effect of Concentration on Reaction Rates, Zero
and First Order Reactions, Activation Energy and The Effect of
Temperature on Reaction Rate, Arrhenius Equation, Catalysis.
12. WeekPrinciples of Chemical Equilibrium: Chemical
Equilibrium Concept, Dynamic Equilibrium, Equilibrium
Constant Expression (K;, K¢), The Reaction Quotient, Q,
Predicting the Direction of Net Change, The Temperature
Dependence of Equilibrium Constant, Altering Equilibrium
Conditions, Le Chatelier’s Principle.

13. WeekAcids and Bases and Additional Aspects of Acid-Base
Equilibria: Arrhenius, Lowry-Bronsted and Lewis Acid-Bases
Theories, Self-lonization of Water and the pH Scale, Strong and
Weak Acid-Bases, pH Determination of Acid and Bases, Buffer
Solutions, Solubility Equilibrium.

14. WeekElectrochemistry: Galvanic and Electrolytic Cells,
Standard Electrode Potentials, Cell Diagrams (Cell Schemes),
Standard Cell Potential, The Effect of Gibbs Free Energy
Change on Equilibrium Constant, Electrolysis and Batteries.

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the course)

Weekly Theoretical Course Hours 4

Reading Activities 28

Literature Search, Library Work 28

Midterm Exam and Preparation of Midterm Exam 10
Final Exam and Preparation for Final Exam 10
Other (should be emphasized) 10

Numbers Total
Contribution
(%)
Midterm Exams 1 60
Assignments
Applications
Projects

Assessment Criteria Practices
Quizzes
Percentage of In-term | 1 60
Studies (%)

Percentage of Final 1 40
Exam to Total Score
(%)
Attendance
Total
L VeIl Duration(week | Term
Activity Number v h Work
of Weeks y hour)

Workload Weekly Theoretical oA
Course Hours 14 4 56
Weekly Tutorial Hours
Reading Tasks 14 2 28




thergture and Library 14 2 28
Studies
Material Design and
Implementation
Report Preparation
Preparation of Presentation
Presentations
Midterm Exam and
Preparation for Midterm 1 10 10
Exam
Final Exam and
Preparation for Final Exam ! 10 10
Other (s_hould be 5 2 10
emphasized)
Total Workload 142
Total Workload / 25 5.68
Course Credit (ECTS) 6
Program
N 1
0 Outcomes
1 PO1
2 PO2
3 PO3
Contribution Level Between Course 4
Learning Outcomes and Program Outcomes S
6
7
8
9
10

The Course’s Lecturer(s) and Contact
Information

1. All chemistry department members

2.




