ECVL123 - General Chemistry / General Chemistry

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

General Chemistry / General Chemistry

Ders Kodu / Course Code

ECVL123

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 2.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

On kosul bulunmamaktadir.

There are no prerequisites.

Amaci / Purpose

Bilimin diger bir cok alaniyla ve insanin ugrastigi bir cok alanla ilgisi olan kimya dersinin
amaci teorik olarak Kimyanin temellerinin (kiyasal hesaplamalar, temel kimya kanunlari,
malzemenin yapisi vs) kavranmasini saglamaktir.

The aim of the chemistry course, which is related to many other fields of science and
many areas that people deal with, is to provide a theoretical understanding of the
fundamentals of chemistry (chemical calculations, basic chemical laws, structure of
materials, etc.).

igerigi / Content

Madde ve Ozellikleri, Atomun yapisi ve 6zellikleri, Periyodik tablo ve 6zellikleri, Kimyasal
Reaksiyonlar ve hesaplamlar, Gazlar, Sivilar, Sulu ¢dzeltiler ve kansimlar, Katilar, Asitler
ve bazlar. Ayrica, derste islenen bazi konularin pratik uygulamalarini da igerir.

Matter and its properties, Atomic structure and properties, Periodic table and its
properties, Chemical reactions and calculations, gases, liquids, aqueous solutions and
mixtures, solids, acids, and bases. It also includes practical applications of some of the
topics covered in the course.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Raymond Chang and Kenneth A. Goldsby, “Kimya”,*
Ralph H. Petrucci, F. Geoffrey Herring, Jeffry D. Madura and Carey Bissonnette, “Genel
Kimya ve Modern Uygulamalar

Raymond Chang and Kenneth A. Goldsby, “Chemistry”,*Ralph H. Petrucci, F. Geoffrey
Herring, Jeffry D. Madura and Carey Bissonnette, “General Chemistry and Modern
Applications

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Bilge Sema Tekerek
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OGRENME GIKTILARI / LEARNING OUTCOMES

Dogru birimleri kullanarak sayisal sonuglar elde etmek igin birimler arasi dénligtim yapar.

Converts between units to obtain numerical results using the correct units.

Madde, maddenin fiziksel ve kimyasal 6zelliklerini ayirt eder ve yogunluk, sicaklik, basing ile hacmin
madde davranisina etkisini agiklar. Homojen ve heterojen karisimlari siniflandirir ve kati ve sivilarda
termal genlesme kavramini aciklar. Laboratuvar ortaminda 6lgme ve analiz sureglerini bilimsel
yontemlere uygun sekilde yiuriterek karisimlarin ayriimasinda kullanilan filtrasyon, distilasyon, ayirma
hunisi, gibi ayirma islemlerini yapar. Termal genlesme deneylerini uygular ve malzemelerin sicaklik
degisimine verdigi tepkileri gézlemleyerek yorumlar.

Distinguish between the physical and chemical properties of matter and explain how density,
temperature, pressure, and volume affect the behavior of matter. Classify homogeneous and
heterogeneous mixtures and explain the concept of thermal expansion in solids and liquids. Perform
laboratory measurements and analyses using scientific methods, including separation techniques
such as filtration, distillation, and separating funnels. Conduct thermal expansion experiments and
observe, record, and interpret the response of materials to temperature changes.

Cozeltilerin olusum mekanizmasini ve 6zelliklerini agiklar; ¢ozinurligl ve ¢ozelti davranislarini
etkileyen faktorleri degerlendirir; farkli derisim birimlerini kullanarak hesaplamalar yapar; koligatif
ozellikleri (kaynama noktasi yiikselmesi ve donma noktasi diigsmesi) ilgili esitlikleri kullanarak
hesaplar, bu hesaplamalari deneysel gézlemlerle iliskilendirir ve streci analiz eder; kimyasal
potansiyel ve termodinamik ilkeleri yorumlar; tiim bu bilgileri laboratuvarda dogru ¢ozelti hazirlama ve
analiz siireglerinde uygular.

Explain the formation mechanisms and properties of solutions; evaluate factors affecting solubility and
solution behavior; perform calculations using various concentration units; calculate colligative
properties (such as boiling point elevation and freezing point depression) using relevant equations,
relate these calculations to experimental observations and analyze the process; interpret chemical
potential and thermodynamic principles; and apply this knowledge to accurately prepare and analyze
solutions in the laboratory.

Atomun yapisini ve atom modellerini agiklayarak maddelerin hangi temel parcaciklardan olustugunu
tanimlar; elementlerin periyodik cetvelde nasil siralandigini ve elektron konfiglirasyonlarinin nasil
belirlendigini agiklar; atom yarigapi, iyonlasma enerjisi, elektron ilgisi ve elektronegatiflik kavramlarini
tanimlar ve bu 6zelliklerin periyodik tablodaki degisimlerini yorumlar.

Describes the structure of the atom and atomic models, defining which fundamental particles matter is
composed of; explains how elements are arranged in the periodic table and how their electron
configurations are determined; defines the concepts of atomic radius, ionization energy, electron
affinity, and electronegativity; and interprets the changes in these properties in the periodic table.

Kimyasal bilesiklerin nasil olustugunu agiklar, kimyasal tepkimeleri madde 6lglsiine gore denklestirir
ve redoks tepkimelerinde elektron aligverisini gosterir. Basit bir redoks tepkimesini laboratuvarda
gerceklestirerek elektron aligverigini aciklar; titrasyonun ne oldugunu égrenir ve bir titrasyon deneyi
sirasinda gézlenen degisimleri yorumlar

Explains how chemical compounds are formed, balances chemical reactions according to the size of
the substance, and demonstrates the transfer of electrons in redox reactions. Explain electron transfer
by performing a simple redox reaction in the laboratory; learn what titration is and interpret the
changes observed during a titration experiment.

Gazlarin temel 6zelliklerini ve gaz kanunlarini agiklar; bu kanunlar arasindaki iligkileri kullanarak
sayisal problemleri ¢ézer. Laboratuvarda yapilan basit bir gaz deneyi sirasinda hacim, basing veya
sicaklik degisimlerini gézlemleyerek deney sonuglarini yorumlar.

Explains the basic properties of gases and the gas laws, solving numerical problems using the
relationships between these laws. Observe volume, pressure, or temperature changes during a
simple gas experiment in the laboratory and interpret the experimental results.

Kimyasal tepkimelerde enerji degisimlerini aciklar; entalpi, endotermik-ekzotermik tepkimeler ve isi
aligverisi kavramlarini kullanarak termokimyasal hesaplamalar yapar. Laboratuvarda gerceklestirilen
basit bir kalorimetri deneyinde 6lgtlen is1 degisimlerini yorumlar.

Explains energy changes in chemical reactions and performs thermochemical calculations using the
concepts of enthalpy, endothermic-exothermic reactions, and heat exchange. Interpret the
temperature changes measured in a simple calorimetry experiment performed in the laboratory.

HAFTALIK DERS IGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kimya ve Temel Kavramlar, Madde ve Ozellikleri, Olgiim, Metrik Madde Karigimlari ve Karigimlarin
Sistem, Anlamli Rakamlar, Boyut Analizi Aynismasi Deneyi
. . . Experiment on Mixtures of
Cher_mstry and Be_asm_: _Concepts, Mattgr and _Propertles, I_\/Ieasurement, Substances and Separation of
Metric System, Significant Figures, Dimensional Analysis Mi
ixtures
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cr:ui\rgz Methods On Hazirlik / Preliminary
Techniques
Kimyasal Tepkimeler ve Bilesikler, Mol Kavrami ve Kimyasal
Bilesiklerin Bilesimi, Stokiyometri, Atom kiitlesi, molekdiler kiitle, Buhar Distilasyonu Deneyi
yuzde bilesim, kaba formdil, problem ¢ézim.
Chemical Reactions and Compounds, The Concept of the Mole, and
Composition of Chemical Compounds, Stoichiometry, Atomic Mass, Steam Distillation Experiment
Molecular Mass, Percent Composition, Empirical Formula, Problem p
Solving.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\r?; Methods On Hazirlik / Preliminary
Technigues
Stokiyometri, Kimyasal reaksiyonlar, Kimyasal Denklemlerin
Sitokiyometrik olarak Denklestiriimesi, tepken ve triin miktarlari, . ) .
limitleyen reaktan, verim, Redoks Tepkimeleri ve Denklestirilmesi, Asit-Baz Titrasyon Deneyi
problem ¢6zimi.
Stoichiometry, Chemical Reactions, Balancing Chemical Equations
Stoichiometrically, Reactant and Product Quantities, Limiting . L .
Reactant, Percent Yield, Redox Reactions and Their Balancing, Acid-Base Titration Experiment
Problem Solving
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab -?glzﬁﬁ(rreriﬁgt:g;“\éz Methods On Hazirlik / Preliminary
Technigues
Cozeltiler, Cozelti turleri, Cozelti Derisimleri. Cozlnlrlik Deneyi
Solutions, Types of Solutions, Solution Concentrations. Solubility Experiment
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Techniques

Gazlar | Gazlarin fiziksel 6zellikleri, Boyle yasasi, Charles Yasasi,
Avogadro Yasasi, Problem Cozimi.

Gaz Kanunlar Deneyi

Gases | Physical properties of gases, Boyle's law, Charles's Law,
Avogadro's Law, Problem Solving
Laboratuar

Gas Law Experiment
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Gazlar II; ideal gaz denklemi, Gaz Stokiyometrisi, Kinetik Teori, ideal Gaz Kanunlar Denevi
Davranigtan Sapma, Problem C6zimi. y
Gases Il; Ideal gas equation, Gas Stoichiometry, Kinetic Theory, .
o : . . Gas Law Experiment
Deviation from ideal behavior, and problem solution.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Termokimya, Isi, Tepkime Isisi ve Kalorimetri, is, Termodinamigin
7 Birinci Yasasi, Tepkime Isisi, Hess Yasasi, Standart Olusum Katlarda ve S'V'Ia.rda Termal
. Genlesme Deneyi
Entalpisi.
Thermochemistry, Heat, Heat of Reaction and Calorimetry, Work, . . .
First Law of Thermodynamics, Heat of Reaction, Hess's Law, ;’:grlr_?a&igépansmn Testin Solids
Standard Enthalpy of Formation. q
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid-term exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')rgt:cr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
Atom Teorisi, Atom Teorileri, Atom Spektrumlar, Kuantum Teorisi,
9 Bohr Atom Modeli, Kuantum Sayilari ve Elektron Orbitalleri, Elektron
Dizilimi.
Atomic Theory, Atomic Theories, Atomic Spectra, Quantum Theory,
Bohr's Atomic Model, Quantum Numbers and Electron Orbitals,
Electron Configuration
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzerils)l'r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Periyodik Yasa ve Periyodik Cizelge,; Metaller, Ametaller ve Bunlarin
10 lyonlar, Elementlerin Periyodik Ozellikleri, lyonlasma Enerjisi,
Atomlar ve lyonlann Blyuklagu, Elektron llgisi, Elektronegativite.
Periodic Law and Periodic Table, Metals, Nonmetals, and Their lons,
Periodic Properties of Elements, lonization Energy, Atomic and lonic
Radii, Electron Affinity, Electronegativity.
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?egjl:ﬁill(r;;ri/(?rr;:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
Gazlarin Goézunurliigl, Cozeltinin Buhar Basinci, Elektrolit Olmayan s
11 Cozeltilerin Donma Noktasi Algalmasi ve Kaynama Noktasi Gozeltilerde Kaynama Noktasi

Yikselmesi, Elektrolit Cozeltiler.

Tayini Deneyi.

Gas Solubility, Vapor Pressure of Solutions, Freezing Point
Depression and Boiling Point Elevation of Nonelectrolyte Solutions,
Electrolyte Solutions.

Experiment for Determination of
Boiling Point in Solutions.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kimyasal Baglar, Lewis Teorisi, Kovalent Bag, Polar Kovalent Baglar,
Lewis Yapilarinin Yaziimasi, Rezonans, Oktet Kuralindan Sapmalar, [Organik Kimya Deneyleri; Sabun
12 Molekullerin Bigimleri, Bag Derecesi ve Bag Uzunluklari, Bag Eldesi Deneyi
Enerijileri.
Chemical Bonds, Lewis Theory, Covalent Bond, Polar Covalent
Bonds, Drawing Lewis Structures, Resonance, Deviations from the  [Organic Chemistry Experiment;
Octet Rule, Molecular Shapes, Bond Order and Bond Lengths, Bond |Soap-Making Experiment
Energies.
. . Ogretim Yont . .
Teorik Dersler / Theoretical Uygulama Lab Tgl:(r:ill(rlrc\arils)l'rt‘asgi\rgz Methods On Hazirlik / Preliminary
Techniques
Kimyasal Baglar devam, Molekiiller Arasi Kuvvetler ve Sivilarin Baz Eksik Kalan Denevlerin Yapimasi
13 Ogzellikleri, Molekdller Arasi Kuvvetler Olarak Kimyasal Baglar, Van Genel De“erlendiyrme P
der Waals Kuvvetleri, Hidrojen Bag!. 9
Chemical Bonds (continued), Intermolecular Forces and Some Conducting the Missin
Properties of Liquids, Chemical Bonds as Intermolecular Forces, van Ex erimengts—GeneraI?Evaluation
der Waals Forces, Hydrogen Bonding P
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁﬁ{ggﬁg:gpﬂnz Methods On Hazirlik / Preliminary
Technigues
14 Genel Tekrar

General Review
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Ni?]}./t')ér Percentage of

Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)
Final Sinavi / Final Examination 1 90
Rapor / Report 1 10
Toplam / Total: 2 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Derse Katilim / Attending Lectures 14 5.00 70.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Problem Gézumu / Problem Solving 12 1.00 12.00
Rapor Hazirlama / Report Preparation 6 2.00 12.00
Odev Problemleri igin Bireysel GCalisma / Individual Study for Homework Problems 3 2.00 6.00
Toplam / Total: 39 32.00 122.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 122.00/25.00 = 4.88 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 122.00 / 25.00 = 4.88 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /

Program Ciktilari / Program Outcomes

Learning Outcomes 111 (112 (113114 [1.15 [ 116 |1.1.7

1.1.8

1.1.9

1.1.10(1.1.11

1.Dogru birimleri kullanarak
sayisal sonuglar elde etmek
icin birimler arasi dénisim 3 3 1 1 1 1 1
yapar. / Converts between
units to obtain numerical
results using the correct units.
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2.Madde, maddenin fiziksel ve
kimyasal 6zelliklerini ayirt eder
ve yogunluk, sicaklik, basing ile
hacmin madde davranigina
etkisini agiklar. Homojen ve
heterojen karigimlar
siniflandirir ve kati ve sivilarda
termal genlesme kavramini
aciklar. Laboratuvar ortaminda
6lgme ve analiz slreglerini
bilimsel yéntemlere uygun
sekilde yuruterek karisimlarin
ayrilmasinda kullanilan
filtrasyon, distilasyon, ayirma
hunisi, gibi ayirma islemlerini
yapar. Termal genlesme
deneylerini uygular ve
malzemelerin sicaklik
degisimine verdigi tepkileri
go6zlemleyerek yorumlar. /
Distinguish between the
physical and chemical
properties of matter and
explain how density,
temperature, pressure, and
volume affect the behavior of
matter. Classify homogeneous
and heterogeneous mixtures
and explain the concept of
thermal expansion in solids
and liquids. Perform laboratory
measurements and analyses
using scientific methods,
including separation
techniques such as filtration,
distillation, and separating
funnels. Conduct thermal
expansion experiments and
observe, record, and interpret
the response of materials to
temperature changes.
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3.Cozeltilerin olusum
mekanizmasini ve 6zelliklerini
aciklar; ¢ozunlrlugu ve ¢ozelti
davraniglarini etkileyen
faktorleri degerlendirir; farkli
derisim birimlerini kullanarak
hesaplamalar yapar; koligatif
ozellikleri (kaynama noktasi
yikselmesi ve donma noktasi
dismesi) ilgili esitlikleri
kullanarak hesaplar, bu
hesaplamalari deneysel
gozlemlerle iliskilendirir ve
sureci analiz eder; kimyasal
potansiyel ve termodinamik
ilkeleri yorumlar; tim bu
bilgileri laboratuvarda dogru
cozelti hazirlama ve analiz
sureclerinde uygular. / Explain
the formation mechanisms and
properties of solutions;
evaluate factors affecting
solubility and solution behavior;
perform calculations using
various concentration units;
calculate colligative properties
(such as boiling point elevation
and freezing point depression)
using relevant equations, relate
these calculations to
experimental observations and
analyze the process; interpret
chemical potential and
thermodynamic principles; and
apply this knowledge to
accurately prepare and analyze
solutions in the laboratory.
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4.Atomun yapisini ve atom
modellerini agiklayarak
maddelerin hangi temel
parcaciklardan olustugunu
tanimlar; elementlerin periyodik
cetvelde nasil siralandigini ve
elektron konfiglirasyonlarinin
nasil belirlendigini aciklar; atom
yarigapl, iyonlasma enerijisi,
elektron ilgisi ve
elektronegatiflik kavramlarini
tanimlar ve bu 6zelliklerin
periyodik tablodaki
degisimlerini yorumlar. /
Describes the structure of the
atom and atomic models,
defining which fundamental
particles matter is composed
of; explains how elements are
arranged in the periodic table
and how their electron
configurations are determined;
defines the concepts of atomic
radius, ionization energy,
electron affinity, and
electronegativity; and interprets
the changes in these properties
in the periodic table.

5.Kimyasal bilesiklerin nasil
olustugunu aciklar, kimyasal
tepkimeleri madde dlgusiine
gore denklestirir ve redoks
tepkimelerinde elektron
aligverisini gosterir. Basit bir
redoks tepkimesini
laboratuvarda gerceklestirerek
elektron aligverisini agiklar;
titrasyonun ne oldugunu
ogrenir ve bir titrasyon deneyi
sirasinda gozlenen degisimleri
yorumlar / Explains how
chemical compounds are
formed, balances chemical
reactions according to the size
of the substance, and
demonstrates the transfer of
electrons in redox reactions.
Explain electron transfer by
performing a simple redox
reaction in the laboratory; learn
what titration is and interpret
the changes observed during a
titration experiment.
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6.Gazlarin temel 6zelliklerini ve
gaz kanunlarini agiklar; bu
kanunlar arasindaki iligkileri
kullanarak sayisal problemleri
cozer. Laboratuvarda yapilan
basit bir gaz deneyi sirasinda
hacim, basing veya sicaklik
degisimlerini gbzlemleyerek
deney sonuglarini yorumlar. /
Explains the basic properties of
gases and the gas laws,
solving numerical problems
using the relationships
between these laws. Observe
volume, pressure, or
temperature changes during a
simple gas experiment in the
laboratory and interpret the
experimental results.

7.Kimyasal tepkimelerde eneriji
degisimlerini agiklar; entalpi,
endotermik-ekzotermik
tepkimeler ve isi aligverisi
kavramlarini kullanarak
termokimyasal hesaplamalar
yapar. Laboratuvarda
gerceklestirilen basit bir
kalorimetri deneyinde olgiilen
1s1 degisimlerini yorumlar. /
Explains energy changes in
chemical reactions and
performs thermochemical
calculations using the concepts
of enthalpy, endothermic-
exothermic reactions, and heat
exchange. Interpret the
temperature changes
measured in a simple
calorimetry experiment
performed in the laboratory.

Katki Dlzeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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