FAKULTE / ENSTITU ADI

Fen Edebiyat Fakiiltesi

BOL(‘JM / PROGRAM /
ANABILIM DALI ADI

Kimya

DERSIN ADI

Endiistriyel Eelektrokimya

DERSIN KODU

KIM4222

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Kimya Lisans Programi (%30 ingilizce ve %100 ingilizce)

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIiM

Kimya Boliimii

DERSIN KOORDINATORU

Dolunay SAKAR DASDAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilere pratie yonelik elektrokimyasal yontemler gelistirmelerini
saglamak ve elektrokimyanin endiistri ile iliskisinde kisilerin gereksinimine yararli bilgi ve
yetenek kazandirmaktir.

DERSIN iCERIGI

Elektrokimya temelleri; elektrolizin endiistriyel uygulamalari; katodik temel yontemler,
metal ve alasimlarin elektrolitik ¢oktiiriilmesi; metal tozlari, elektrolitik sekillendirme,
saflastirma; elektrolitik rediiksiyon ve oksidasyonlar, anodik teknik ydntemler,
oksidasyonlar; elektroorganik sentezler, elektroanorganik sentezler; elektrometalurji, sulu
¢ozeltilerin elektrolizi, erimis tuzlarin elektrolizi, alkali kloriirlerin elektrolizi; elektrolitik
olarak metallerle kaplama, organik maddelerle kaplama; elektrokimyasal jeneratorler

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitaplari:

[1] Baykut, S, Atun, G.Endustrivel Elektrokimya. Istanbul: Istanbul Universitesi
Yayinlari, 1989.
Berkem, A R. Elektrokimya. Istanbul Universitesi Yayinlar1, 1984.
Giirii, M, Yalem, H. Elektrokimya ve Uygulamalari.
Sarac, S. Elektrokimyanin Endustriye Uygulanmasi. Istanbul Teknik Universitesi
Yayinlari, 1980.
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Bu dersi basarryla tamamlayan 6grenciler;

1. Temel elektrokimya ve iletkenlik terimlerini, esitliklerini ve kanunlarim
ogrenebilecek ve endiistrideki uygulamalarini kavrayabileceklerdir.

2. Elektroliz olayin1 6grenebilecek ve endiistrideki dnemini kavrayabileceklerdir.

3. Elektrokimyasal yontemleri ve endiistrideki uygulamalarimi &grenebilecek ve
aralarinda iligki kurabileceklerdir.

Ders Ogrenim Ciktilart 4. Elektroorganik ve Elektroanorganik sentezleri Ogrenir, endiistrideki
uygulamalarimi ve 6nemini kavrayabileceklerdir.

5. Elektrometalurji uygulamalarini dgrenir ve endiistride kullanim uygulamalari
arasindaki iliskiyi kurabileceklerdir.

6. Endiisrtide kaplama konusunda bilgi sahibi olabilecek ve yeni kaplama tiirleri
Onerisi yapabileceklerdir.

7. Son donem piller ve endiistri uygulamalarini kavrayabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma

Laboratuvar: H - ‘ ‘ -

Uygulama (Sozlii Sinav):

e icerik: Ogrencilerden Endiistriyel Elektrokimyanm endiistrideki ve
yasamumizdaki etkisi ile ilgili kazamimlarini ifade etmelerinin
istenmesi,

e  Endiistriyel Elektrokimyanimn hangi endiistiri sektoriinde ni¢in ve nasil
kullanilabilirligi i¢in ¢6ziim Onerileri sunmalarinin istenmesi

e  Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii sinav (5-
10 dakika)

e  Detayh Degerlendirme Kriterleri:

-Endiistriyel Elektrokimya ile ilgili temel kavramlari agiklayabilme ve
bu kavramlar1 &ziimseme diizeylerinin degerlendirilmesi

Arazi Calismasi H - H -

Derse Ozgii

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast 2 %10

e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)
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e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

e  Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin yiriitiilebilmesi

Sunum/Jiiri:

o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi

e  Format: Grup sunumlari

10 %20
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
o icerik: Ogrenci!_erden akademik donem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi
e  Format: Yazili raporlar ve grup sunumlari
e  Detayh Degerlendirme Kriterleri: - -
-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir aragtirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop ‘ ‘ - ‘ ‘ -
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika) 1 %40

e Detayh Degerlendirme Kriterleri:
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gosterilmesi

-Derste islenen tiim konularin derinlemesine kavranmis oldugunun

-Ileri diizey problem ¢dzme becerilerinin kullamilabilmesi

‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Elektroliz elektriksel birimler,

iletkenler, elektrolitik iletkenlik

yasalart,

Sinif-ici Uygulama (5 dk.): Temel elektrokimya ve kavramlar ile

Elektroliz yasalari, elektriksel birimler,

iletkenler, elektrolitik iletkenlik. Kitaplar,|

1 ilgili degerlendirme web siteleri, literatiir kaynaklarindan ilgili
Sinif-ici Tartisma (5 dk.): Elektroktrokimya ve Endiistri tiniteler, kaynak 1,2, 3, 4
arasindaki iligkinin ortaya konulmasi
Konu Anlatimi: Elektrokimyasal piller, elektrot potansiyelleri,
Nernst denklemi uygulamalari, elektroliz-polarizasyon, asiri
gerilim
Elektrokimyasal piller, elektrof
Simif-i¢ci Uygulama (5 dk.): Elektrokimyasal piller ve endiistri potansiyelleri, Nernst denklemi
2 uygulamalar1 ile ilgili 6grencilerle soru cevap uygulamasinin uygulamalari, elektroliz-polarizasyon, asiri
lyapilmasi gerilim. Kitaplar, web siteleri, literatii
kaynaklarindan ilgili iiniteler, kaynak 1, 2|
Smif-ici Tartisma (5 dk.): Elektrokimyasal piller ve endiistri 3,4
uygulamalart ile ilgili &grencilerle soru cevap uygulamasinin
yapilmasi
Konu Anlatimi: Teknik elektrolitik yontemlerin siniflandirilmast,)
katodik teknik yontemlerin prensipleri
Simif-ici Uygulama (5 dk): Teknik elektrolitik yontemlerin Tikgﬁ; N ﬂmaelekm’h“ll:at ik y"ntefﬂl:;
3 simiflandirilmast  ve temel endiistri uygulamalart ile ilgili st ) Tmast, leri 012. 1 ¢
Ogrencilerle soru cevap uygilamasinin yapilmasi yontemlerin  p rensipiert. ltaplar, - web
siteleri, literatiir ~kaynaklarindan ilgilj
Smif-ici Tartisma (5 dk.): Teknik -elektrolitik yontemlerin tiniteler, kaynak 1,2, 3, 4
siniflandirilmasit  ve temel endiistri uygulamalar ile ilgili
Ogrencilerle tartigilmasi
Konu Anlatimi: Metal ve alagimlarinin elektrolitik ¢oktiiriilmesi,
metal tozlari, elektrosekillendirme, elektrolitik saflastirma
S.l.lllf;-lgl Uygulama (5 dk): Metal ve al.aslmllarlmn elektrol}qk Metal ve alagimlannm elektrolitik
coktiiriilmesi, metal tozlari, elektrosekillendirme, elektrolitiki Sktiirtilmesi metal tozlar
saflagtirma  tamimlanmasi,  karsilastirilmast  ve  endiistri goxturuimest, - ¢ oz ar,
4 uveulamalarnm Srmeklendinilmesi elektrosekillendirme, elektrolitik]
yeu saflagtirma. Kitaplar, web siteleri, literatii
Simif-ici Tartisma (5 dk.): Metal ve alasimlarinin elektrolitik l;ainaklarmdan ilgili Gniteler, kaynak 1, 2,
coktiiriilmesi, metal tozlari, elektrosekillendirme, elektrolitiki ’
saflagtirma  tamimlanmasi,  karsilastirilmast  ve  endiistri
uygulamalarimin 6rneklendirilmesi {izerine tartigilmasi
Konu Anlatimi: Elektrolitik rediiksiyon ve oksidasyonlar
Simif-i¢ci  Uygulama (5 dk.): Elektrolitik rediiksiyon ve El_e ktrlohtlk reduk51yon.vcla f’kSIdaf.y"nl?.r'
ksidasyonlar ve endiistri uygulamalar1 {izerine soru cevap Kitaplar, we_b |, Stteer, tteratl
5 © kaynaklarindan ilgili initeler, kaynak 1, 2

uygulamasinin yapilmasi

Smif-ici Tartisma (5 dk.): Elektrolitik rediiksiyon ve
oksidasyonlar ve endiistri uygulamalar1 {izerine &grencilerle

3,4
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Ornekler lizerinden tartigilmasi

Konu Anlatimi: Anodik teknik yontemler anyonlarin ayrilmasi,
anodik ¢oziinme

Sinif-ici Uygulama (5 dk.): Anodik yoOntemlerin endiistri
uygulamalar1 iizerine Ogrencilerle soru cevap uygulamasinin
yapilmasi
Smif-ici Tartisma (5 dk.): Anodik yontemlerin endiistri
uygulamalar1 lizerine 6grencilerle 6rnekler iizerinden tartisilmasi
Kisa Smav 1 (15 dk.): Ders sonunda derste islenen konulari
iceren bir kisa smav yapilmasi

Anodik teknik yontemler anyonlart
ayrilmasi, anodik ¢oziinme. Kitaplar, web)
siteleri, literatiir ~kaynaklarindan ilgilj
uniteler, kaynak 1, 2, 3, 4

Konu Anlatimi: Pasiflesme

Sinif-ici Uygulama (5 dk.): Pasiflesme kavraminin endiistrideki
Onemi tizerine dgrencilerle soru cevap uygulamasinin yapilmasi

Sinif-ici Tartisma (5 dk.): Pasiflesme kavraminin endiistrideki
Onemi lizerine 6grencilerle drnekler iizerinden tartigilmast

Pasiflesme. Kitaplar, web siteleri, literatii
kaynaklarindan ilgili iiniteler, kaynak 1, 2|
3,4

|Ara Sinav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Elektroorganik sentezler, elektroanorganik
sentezler

Smif-ici Uygulama (5 dk.): Elektroorganik sentezler,
elektroanorganik sentezlerin endiistrideki 6nemi ve uygulamalar
lizerine dgrencilerle soru cevap uygulamasinin yapilmasi

Smif-ici Tartisma (5 dk.): Elektroorganik  sentezler,
elektroanorganik sentezlerin endiistrideki énemi ve uygulamalar
lizerine dgrencilerle drnekler lizerinden tartigiimasi

Elektroorganik sentezler, elektroanorgani
sentezler. Kitaplar, web siteleri, literatii
kaynaklarindan ilgili iiniteler, kaynak 1, 2|
3,4

10

Konu Anlatimi: Elektrometalurji, sulu g¢ozeltilerin elektrolizi
(bakar, giimiis, altin iiretimi), Erimis tuzlarin elektrolizi (sodyum,|
berilyum, aleminyum tiretimi)

Smif-ici Uygulama (5 dk.): Elektrometulurji ve endiistri
uygulamalar1 iizerine Ogrencilerle soru cevap uygulamasinin
yapilmasi

Smif-ici Tartisma (5 dk.): Elektrometulurji ve endiistri
uygulamalar1 {izerine 6grencilerle 6rnekler iizerinden tartisilmast

Elektrometalurji, sulu ¢ozeltileri
elektrolizi (bakir, gilimiis, altin {iiretimi),
Erimis  tuzlarmm  elektrolizi  (sodyum,
berilyum, aleminyum iiretimi). Kitaplar,)
web siteleri, literatiir kaynaklarmdan ilgili
uniteler, kaynak 1, 2, 3, 4

11

Konu Anlatimi: Alkali kloriirlerin elektrolizi, sud-kostik, klor,
hipoklorit ve klorat tiretimi

Sinif-ici Uygulama (5 dk.): Alkali kloriirlerin elektrolizi ve
endiistri uygulamalarinin &rnekler vererek 6grencilerle soru cevap)
uygulamasinin yapilmasi

Smif-ici Tartisma (5 dk.): Alkali kloriirlerin elektrolizi ve
endiistri uygulamalarinin 6rnekler vererek dgrencilerle tartigiimasi

Alkali kloriirlerin elektrolizi, sud-kostik,
klor, hipoklorit ve klorat iiretimi. Kitaplar,)
web siteleri, literatiir kaynaklarmdan ilgili
uniteler, kaynak 1, 2, 3, 4

12

Konu Anlatimi: Elektrolitik olarak metaller ve organik
maddelerle kaplama

Sinif-ici Uygulama (5 dk.): Elektrolitik kaplama

Ve endiistri uygulamalar1 {izerine Ogrencilerle soru cevap
uygulamasinin yapilmasi

Sinif-ici Tartisma (5 dk.): Elektrolitik kaplama

ve endiistri uygulamalar1 {izerine 6grencilerle tartigilmasi

Elektrolitik olarak metaller ve organi
maddelerle kaplama. Kitaplar, web siteleri,
literatiir  kaynaklarindan ilgili iiniteler,)
kaynak 1, 2, 3,4

13

Konu Anlatimi: Elektrik iiretecleri, Primer ve sekonder piller

Sinif-ici Uygulama: (5 dk): Elektrik {iretegleri, Primer ve

sekonder piller ve endiistri uygulamalart ile ilgili 6grencilerle soru

cevap uygulamasinin yapilmasi

Elektrik {iretegleri, Primer ve sekonde
piller. Kitaplar, web siteleri, literatii
kaynaklarindan ilgili iiniteler, kaynak 1, 2|
3,4
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piller ve endiistri uygulamalar1 ile ilgili Ornekler {izerinden
Ogrencilerle tartigilmasi

Kisa smav 2: (15 dk) Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

Konu Anlatimi: Yakit Pilleri

Smif-ici Uygulama: (5 dk): Yakit Pilleri ve endiistri
uygulamalar1 ile ilgili 6grencilerle soru cevap uygulamasinin
14 yapilmasi

Sinif-ici Tartisma: (5 dk.) Yakat pilleri ve endiistri uygulamalari
ile ilgili 6rnekler {izerinden dgrencilerle tartigilmast

1. Yakat Pilleri. Kitaplar, web siteleri, literatii
kaynaklarindan ilgili iiniteler, kaynak 1, 2,
3,4

Ogrenci sunumlarimin dinlenmesi . - .
£ Derste islenen ¢esitli konularin spesifik]

15 olarak degerlendirilmesi

16 Final Islenen konularm tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
I

Ders Saati 42

Laboratuar H H H

Uygulama (sozlii Sinav) H H H

Arazi Calismasi H ‘ ‘ ‘ ‘

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Industrial Electrochemistry

CODE

KIM4222

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

Licence

COURSE TYPE

Elective @ Chemistry licence programme (%30 English and %100 English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Dolunay SAKAR DASDAN

ASSISTANT(S)

COURSE OBJECTIVES

Bu program kurallari, dagitim pratige yonelik elektrokimyasal iyilestirmelerini saglamak ve
elektrokimyanin endiistri ile iliskilerinde kisilerin hastalarina yararli bilgi ve yetenek
kazanmalarini saglamaktir.

COURSE CONTENT

Fundamentals of electrochemistry; industrial applications of electrolysis ;basic cathodic
methods, electrolytic deposition of metals and alloys, metal powders, electrolytic forming,
purification; electrolytic reduction and oxidation; anodic technical methods, oxidation.
electroorganic syntheses, electroinorganic syntheses ; electrometallurgy, electrolysis of aqueous
solutions, electrolysis of molten salts, electrolysis of alkali chlorides; electrolytic plating with
metals, plating with organic substances ; electrochemical generators

RECOMMENDED OR REQUIRED
READINGS
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Coursebooks:

[1] Baykut, S, Atun, G.Endustrivel Elektrokimya. Istanbul: Istanbul Universitesi
Yayinlari, 1989.

Berkem, A R. Elektrokimya. Istanbul Universitesi Yayinlar1, 1984.

Giiri, M, Yalem, H. Elektrokimya ve Uygulamalari.
Sarac, S. Elektrokimyanin Endustriye Uygulanmasi. Istanbul Teknik Universitesi
Yayinlari, 1980.
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Upon successful completion of the course, students will be able to

1. Learn basic electrochemistry and conductivity terms, equations, and laws, and
understand their applications in industry.

2. Learn about electrolysis and understand its importance in industry.

3. Learn electrochemical methods and their applications in industry and establish the
relationship between them.

4. Learn electroorganic and electroinorganic syntheses, understand their applications
and importance in industry.

5. Learn electrometallurgical applications and establish the relationship between their

Course Learning Outcomes

applications in industry.
6. Gain knowledge about coatings in industry and recommend new coating types.
7. Understand the latest batteries and their industrial applications.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory H

Application (Oral Examination):

e  Content: Students will be asked to explain fundamental concepts of
industrial electrochemistry and to propose a solution to a practical
problem.

e  Format: Individual oral examination with each student (5-10
minutes).

o  Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H ‘

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 2 %10

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:

e  Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts
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e  Format: Written reports and group presentations
e  Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

10 %20
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
Project:
¢  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.
e  Format: Written reports and group presentations
e  Detailed Assessment Criteria:
-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
Seminar/Workshop ‘ ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria: 1 %30
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to catry out theoretical reasoning processes
Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face written exam. (90 minutes).
1 %40
e  Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics covered in the
course
Percentage of In-Term Studies H %60
Percentage of Final Examination %40
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TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Laws of electrolysis, electrical units,
conductors, electrolytic conductivity

Quick Practice (5 minutes): Evaluation of the
formation and development process of corrosion

In-Class Discussion (5 minutes): Revealing the
relationship between electrochemistry and indust:

Laws of electrolysis, electrical units, conductors, electrolytic
conductivity. Books, web sites, related units from literature
sources, references 1, 2, 3, 4.

Lecture:  Electrochemical cells, electrode
[potentials, applications of the Nernst equation,|
electrolysis-polarization, overvoltage

Quick Practice (5 min.): Question-and-answe
session with students on electrochemical cells and
industrial applications

In-Class Discussion (5 min.): Question-and-
answer session with students on electrochemicall
cells and industrial applications

Electrochemical cells, electrode potentials, applications of
the Nernst equation, electrolysis-polarization, overvoltage.
Books, web sites, related units from literature sources,
references 1, 2, 3, 4.

Lecture: Classification of technical electrolytic
methods, principles of cathodic technical methods

In-Class Practice (5 min): Question-and-answe
session with students on the classification of
technical electrolytic methods and basic industria
applications

In-Class Discussion (5 min): Classification off
technical electrolytic methods and discussion wit
students on basic industrial applications

1.

Classification of technical electrolytic methods, principles of
cathodic technical methods. Books, web sites, related units
from literature sources, references 1, 2, 3, 4.

Lecture: Electrolytic deposition of metals and
alloys, metal powders, electroforming, electrolytic
purification

Quick Practice (5 min): Definition, comparison,
and examples of industrial applications off
electrolytic deposition of metals and alloys, metal
[powders, electroforming, electrolytic purification

In-Class Discussion (5 min): Definition,
comparison, and examples of industria
applications of electrolytic deposition of metals
and alloys, metal powders, electroforming,)
electrolytic purification

1.

Electrolytic deposition of metals and alloys, metal powders,
electroforming, electrolytic purification. Books, web sites,
related units from literature sources, references 1, 2, 3, 4.

Lecture: Electrolytic Reduction and Oxidation

Quick Practice (5 min.): Question-and-answe
practice on electrolytic reduction and oxidatio
and industrial applications

In-Class Discussion (5 min.): Discuss electrolytic
reduction and oxidation and industrial applications
with students, using examples.

Electrolytic Reduction and Oxidation. Books, web sites,
related units from literature sources, references 1, 2, 3, 4.

Lecture: Anodic technical methods, separation of]
anions, anodic dissolution

Quick Practice (5 min.): Question-and-answe
session with students on industrial applications of]

anodic methods

Anodic technical methods, separation of anions, anodic
dissolution. Books, web sites, related units from literature
sources, references 1, 2, 3, 4.
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In-Class Discussion (5 min.): Discussion wit
students on industrial applications of anodic]
methods, using examples

Quiz 1 (15 min.): A quiz covering the topics
covered in class at the end of the lesson

Lecture: Passivation

Quick Practice (5 min.): Question-and-answe
session with students on the importance of the]
concept of passivation in industry

In-Class Discussion (5 min.): Discuss th
importance of the concept of passivation i
industry with students, using examples.

1. Passivation. Books, web sites, related units from literature
sources, references 1, 2, 3, 4.

Mid Terml

Repetition of all topics covered until the exam week

Lecture: Electroorganic Syntheses,|
Electroinorganic Syntheses

Quick Practice (5 min.): Question-and-answe
session with students on electroorganic syntheses,|
their importance in industry, and thei
applications.

In-Class Discussion (5 min.): Discussion wit
students on electroorganic syntheses, thei
importance in industry, and their applications,)
using examples.

1. Electroorganic  Syntheses, Electroinorganic =~ Syntheses.
Books, web sites, related units from literature sources,
references 1, 2, 3, 4.

10

Lecture: Electrometallurgy, electrolysis o
aqueous solutions (copper, silver, and gol
[production), electrolysis of molten salts (sodium,|
beryllium, and aluminum production)

Quick Practice (5 min.): Question-and-answe
session with students on electrometallurgy an
industrial applications

In-Class Discussion (5 min.): Discussion wit
students on electrometallurgy and industrial
applications, using examples

1.  Electrometallurgy, electrolysis of aqueous solutions (copper,
silver, and gold production), electrolysis of molten salts
(sodium, beryllium, and aluminum production). Books, web
sites, related units from literature sources, references 1, 2, 3,
4.

11

Lecture: Electrolysis of alkaline chlorides,
[production of caustic soda, chlorine, hypochlorite,)
and chlorate

Quick Practice (5 min.): Question-and-answe
session with students on electrolysis of alkaline|
chlorides and industrial applications, givin
examples.

In-Class Discussion (5 min.): Discuss electrolysis
of alkaline chlorides and industrial application:
with students, giving examples.

1.  Electrolysis of alkaline chlorides, production of caustic soda,
chlorine, hypochlorite, and chlorate. Books, web sites,
related units from literature sources, references 1, 2, 3, 4.

12

Lecture: Electrolytic Plating with Metals an
Organic Materials

Quick Practice (5 min.): Question-and-answe
session with students on electrolytic plating and its|
industrial applications

In-Class Discussion (5 min.): Discussion wit
students on electrolytic plating and its industrial

applications

1. Electrolytic Plating with Metals and Organic Materials.
Books, web sites, related units from literature sources,
references 1, 2, 3, 4.
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Lecture: Electricity Generators, Primary an
Secondary Batteries

Quick Practice: (5 min): Question-and-answe
session with students on electricity generators,)
primary and secondary batteries, and industria
applications.

13 In-Class Discussion: (5 min.) Discussion wit] references 1, 2, 3, 4.
students on examples related to electricit
generators, primary and secondary batteries, an
industrial applications.

Quiz 2: (15 min)) A quiz covering the topics
covered in class will be administered at the end o
the lesson.

1. Electricity Generators, Primary and Secondary Batteries.
Books, web sites, related units from literature sources,

Lecture: Fuel Cells

Quick Practice: (5 min.): Question-and-answe
session with students on fuel cells and industriall
14 applications.

In-Class Discussion: (5 min.) Discussion wit
students on examples of fuel cells and industriall

1. Fuel Cells. Books, web sites, related units from literature
sources, references 1, 2, 3, 4.

applications.
15 Listening to student presentations Specific evaluation of the various topics covered in the
course
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Duration
(Hour)

Total Workload

Course Hours 3

42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep.

Duration) 15

Final (Examination Duration + Examination Prep. Duration) H 15

Total Workload:

Total Workload / 30(h):
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PS;-I Temel kimyasal kavramlar
tanmmlaylp  kimya ile  ilgili
alanlardaki bilgileri, uygulama arag
gereglerle  destekleyerek bilimsel
yaklagimi 6n plana alacak sekilde
ileri  diizeydeki  kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /They will be
able to gain advanced theoretical
and practical knowledge by defining
basic chemical concepts and
supporting their knowledge in
chemistry-related fields with
practical tools and equipment, thus
prioritizing a scientific approach.

1

I

I

1

|

19}

19}

PC-2 Alanlarinda edindikleri ileri
diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin
incelenmesi i¢in deney tasarlayip
¢ozim yontemi gelistirme, uygun
analitik yontemler ve teknikler
kullanarak  problemleri  ¢dzme,
verileri toplama, sonuglar1 analiz
etme ve yorumlama icin
kullanabileceklerdir. /They will be
able to use the advanced theoretical
and practical knowledge they have
acquired in their fields to design
experiments and develop solution
methods to examine problems in
chemistry-related fields, to solve
problems using appropriate
analytical methods and techniques,
to collect data, to analyze and
interpret the results.

PS;-3 Alanlarinda edindikleri ileri
diizey teorik ve uygulamali bilgileri
kullanarak kimya ile ilgili alanlarda
karsilasilan ~ ve  Ongoriilemeyen
karmasik  sorunlara,  arastirma
yontemlerini  kullanarak,  yeni
stratejik yaklagimlar gelistirerek ve
sorumluluk alarak ¢Ozim
iretebileceklerdir. ~ /Using  the
advanced theoretical and practical
knowledge they have acquired in
their fields, they will be able to
produce solutions to unforeseen and
complex problems encountered in
chemistry-related fields by using
research methods, developing new
strategic approaches and taking
responsibility.

P_(;—4 Kimya ve ilgili alanlarda
bagimsiz olarak ve paydaslarryla
ortaklagsa caligmalar yiiriitebilecek
ve analitik diisiinme yetenegini
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kullanabileceklerdir. /They will be
able to conduct studies
independently and in collaboration
with their stakeholders in chemistry
and related fields and use their
analytical thinking skills.

PC-5 Sectikleri bir veya birden
fazla kimya uygulama alaninda
(Kalite egitimi, Farmasotik {iriin,
Biyokimyasal teknolojiler, Polimer
teknolojisi, Gida kimyasi, Cevre
kimyas1 vb) uzman statiisii
kazanabileceklerdir. /They will be
able to gain expert status in one or - = = = = =
more chemistry application areas of
their choice (Quality education,
Pharmaceutical product,
Biochemical technologies, Polymer
technology, Food chemistry,
Environmental chemistry, etc.)

P_(L—6 Kimya alaninda yaygin
olarak kullanilan bilgisayar ve
yapay zeka teknolojileri ile en az bir
programlama dilini, problemleri
¢ozmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek igin
etkin bi¢imde kullanabileceklerdir.
/They will be able to effectively use - - - - - -
computer and artificial intelligence
technologies widely used in the field
of chemistry and at least one
programming language to solve
problems, analyze data and perform
simulations.

PC-7 Kimya ile ilgili alanlardaki
kariyer firsatlarin1 degerlendirerek
kisisel ~ve  mesleki gelisim
hedeflerini belirleyebilecekler ve bu
hedeflere ulagmak i¢in hayat boyu
0grenme stratejilerini
kullanabileceklerdir. /They will be - - - - - -
able to determine their personal and
professional development goals by
evaluating career opportunities in
chemistry-related fields and use
lifelong learning strategies to
achieve these goals.

P_(L—S Bilimsel aragtirmalarini ve
mesleki faaliyetlerini yiiriitiirken
dogabilecek  hukuksal sonuglar
dikkate alarak mesleki etik ilkeler
ile toplumsal ve evrensel degerler
dogrultusunda ve sosyal sorumluluk
bilinci ve adalet duygusuyla hareket
edebileceklerdir. /They will be able - = = = = -
to act in accordance with
professional  ethical  principles,
social and universal values, and with
a sense of social responsibility and a
sense of justice, taking into account
the legal consequences that may
arise  while conducting their
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scientific research and professional
activities.

P_(L—9 Bireysel ya da takim olarak
yirittiikleri caligmalarda ve
projelerde kalite yonetimi ilkelerini
uygulayarak siiregleri ve sonuglart
kalite  standartlar1  ¢ergevesinde
degerlendirebileceklerdir. /They will
be able to evaluate processes and
results within the framework of
quality standards by applying
quality management principles in
the work and projects they carry out
individually or as a team.

PC-10 Belirli bir kimya ile ilgili
konu hakkinda literatiir taramast
yaparak giivenilir bilgi kaynaklarini
etkin bir sekilde
kullanabileceklerdir. /They will be
able to use reliable information
sources effectively by conducting a
literature search on a specific
chemistry-related topic.

19}

19}

19}

19}

|

19}

19}

PS:-]] Teorik ve Uygulamali

kimya alaninda o6zgilin akademik
arastirma yiiriitebileceklerdir.
/Conduct original academic research
in the field of Theoretical and
Applied Chemistry

PC-12  ileri diizey kimya
bilgilerini takip edebilecek, kimya
ile ilgili konular1 ve arastirmalar
kimyasal terminoloji  kullanarak
Tiitkce ve  Ingilizcede  tiim
paydaslara sozlii ve yazili olarak
aktarabileceklerdir. /They will be
able to follow advanced chemistry
knowledge and convey chemistry-
related topics and research to all
stakeholders, both verbally and in
writing, in Turkish and English,
using chemical terminology.
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