FAKULTE / ENSTITU ADI

Fen Edebiyat Fakiiltesi

BOL(‘JM / PROGRAM /
ANABILIM DALI ADI

Kimya

DERSIN ADI

Analitik Ayirma Yontemleri

DERSIN KODU

KIM3522

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

YARIYIL

Bahar

DERSIN DiLi

Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli

DERSIN KATEGORISi

Uzmanlik / alan Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Kimya Boliimii

DERSIN KOORDINATORU

Giizin ALPDOGAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, ogrencilere kimyasal analiz asamalarinda maddelerin birbirinden
ayrilmasin1 saglamak ve dogru analiz yapmak igin gerekli olan ayirma tekniklerini
O0gretmektir.

DERSIN iCERIGI

Analitik ayirma yontemlerine giris; fiziksel ayirma yontemleri; kromatografik ayirma
yontemleri; diizlemsel kromatografi ile ayirma gesitleri, teorisi ve uygulamalari; kolon
kromatografisi ile ayirma, cesitleri, teorisi ve uygulamalari; gaz kromatografisi ile ayirma
teorisi ve uygulamalari; sivi kromatografisi ayirma, gesitleri, teorisi ve uygulamalari; siiper
kritik akiskan kromatografisi ile ayirma teorisi ve uygulamalari; kapiler elektroforez ve
kapiler elektrokromatografi ayirma, gesitleri, teorisi ve uygulamalari.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaplar::

[1] J.D. Seader and E.J. Henley. Separation Process Principles. 2006.

[2] A. Satinder. Chromatography and Separation Science. Volume 4, Separation Science and
Technology, 2020.

[3] A. Yildiz, O. Geng. Enstriimantal Analiz. Hacettepe Yaynlar1, 2010.

[4] Skoog. Enstriimantal Analiz Ilkeleri. 2016.

[5] Kiral bilesiklerin ayrimast, Pamukkale Uni. Dergisi, 22 (6) 486-489, 2016.

[6] T. Giindiiz. Enstriimantal Analiz. 1990.

[7] Internet kaynaklari

[8] R. M. Veronika. Practical High Preformance Liquid Chromatography. Bogazigi
Kiitiiphanesi, 1991.
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Bu dersi basarryla tamamlayan 6grenciler,

1. Analitik ayirma yontemlerinin temel bilgilerini kavrayabileceklerdir.

2. Ayirma tekniklerinin uygulandigi kimyasal analizler hakkinda bilgi

edinebileceklerdir.
. Kalite kontrol proseslerinde uygun ayirma yontemini segebileceklerdir.

Nitel ve nicel analizlerde secilebilecek ayirma ydntemlerini

Ders Ogrenim Ciktilar: belirleyebileceklerdir.

. Uygun 6rnek hazirlama ve analiz asamalarini uygulama yeterliligine sahip

olabileceklerdir.
. Kromatografik yontemleri bilecek ve uygulayabileceklerdir.
. Tlgili konularda literatiir taramas1 yaparak yenilikleri takip edebileceklerdir.

. Ogrendigi bilgileri lisansiistii caligmalarina aktarabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri:
14 %S
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve analizlerde ayirma problemlerine ¢oziim
stireglerine katki saglayabilme
Laboratuvar: H ‘ ‘
Uygulama (Sozlii Sinav):
e icerik: Ogrencilerden analitik aymrma yoéntemleri dersinin temel
kavramlarin agiklamalarinin ve uygulamali bir soruya ¢oziim onerisi
sunmalarinin istenmesi
e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii siav (5-
. o,
10 dakika) 1 Y015
e  Detayh Degerlendirme Kriterleri:
-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme
Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika) 6 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

| Ao | I
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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 analizin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi

Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarimin istenmesi

e  Format: Grup sunumlari
e  Detayh Degerlendirme Kriterleri:

-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

e icerik: Ogrencilerden akademik dénem 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 konularmn tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

1 %20
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Tleri diizey problem ¢dzme becerilerinin kullanilabilmesi
Dénem ici Cahsmalarin Basari Notuna Katkis H %60 l
Final Sinavinin Basar1 Notuna Katkisi H %40 l
TOPLAM %100 l
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HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Analitik ayirma ve saflastirma ydntemlerinin
amac1 ve siniflandirilmasi

Simif-i¢i Uygulama (5 dk.): Analitik ayirma yontemlerinin amaci 1. 1.D. Seader and E.J. Henley. Separation
ve smiflandirilmast ve tamimlarma iligkin basit GSrnekleme
1 yaptirilmast Process Principles. 2006. (Boliim 1. Sayfa
3-12)
Smif-ici Tartisma (5 dk.): Ayirma ve saflastirmanin analitik
kimya iginde ve diger disiplinlerde kullanim alanryla ilgilj
tartismanin yapilmasi
Konu Anlatimi: Fiziksel ayirma yontemleri cesitleri ve teorileri
Simif-i¢ci Uygulama (5 dk.): Fiziksel ayirma yontemlerinin
orneklemelerinin yaptirilmasi 1. J.D. Seader and E.J. Henley. Separation|
Process Principles. 2006. (Bolim 1, Sayf:
2 Simif-i¢ci Tartisma (5 dk.): Fiziksel ayirma yontemleri giinliik 13-25)
uygulamalart ve bunlarin karsilastirilmasina iliskin tartismanin 2. E. Sener. Ayristirma ve Saflastirma, 2012
yapilmasi 3. M. Cicek. Ayrnstirma ve saflastirma
teknikleri, 2010
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi
Konu Anlatimi: Mikroekstraksiyon yontemleri teorisi ve gesitleri
Siif-ici Uygulama (5 dk): Mikroekstraksiyon yontemleri digey 1. E. Biiyiiktuncel. Gelismis Ekstraksiyon
3 analizlere uygulamasiin yaptirilmasi Teknikleri. Hacettepe Uni 32 (2), 2012,
209-242.
Simf-i¢ci Tartisma (5 dk) Mikroekstraksiyon yontemleri
tartisiimasi
Konu Anlatimi: Kromatografik ayirma yontemleri teorisi ve
smlﬂa'nshrllmam ) | 1. J.D. Seader and E.J. Henley. Separation
Simif-i¢ci Uygulama (5 dk): Kromatografik ayirma yontemleri Process Principles. 2006. (Bélim 15, Sayf:
uygulamasinin yaptirtlmasi 548-608)
4 2. A. Yildiz, O. Geng. Enstriimantal Analiz.
Smif-ici Tartisma (5  dk.):  Kromatografik  ayirma
uygulamalarinn tartisilmast Hacettepe Yaymlari, 2010. (21. Kisi
) Sayfa: 421-426)
Kisa Sinav 2 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi
Konu A_nlatlmlz Kromatografik ayirmayi etkileyen faktorler ve 1. Skoog. Enstriimantal Analiz Ilkeleri. 2016
kolon i¢i ve dig1 parametreler (Sayfa 678-697)
o 2. A. Satinder.  Chromatography  an
Simif-i¢i Uygulama (5 dk.): VanDEEMter esitliginin yorumunun| .
] yapilmast Separation Science. Volume 4, Separatio:
o ) Science and Technology, 2020.
Sinif-ici Tartisma (5 dk.): Kromatografiyi etkileyen faktorlerin
tartisiimasi
Konu Anlatimi: Diizlemsel kromatografi
Simif-i¢ci  Uygulama (5 dk.): Diizlemsel kromatografi
uygulamanin yaptirtlmasi
Smif-ici Tartisma (5 dk.): Diizlemsel kromatografinin analiz L T Gindiz. Enstriimantal Analiz. 1990,
6 uygulamalarinin tartismanin yapilmasi
(Sayfa 542-559)
Kisa Smav 3 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi g¢ergevesinde, ders basinda, 6grenciye verilen)
on hazirlik goérevinde yer alan konulari igeren bir kisa smavin
yapilmasi
Konu Anlatimi: Gaz kromatografisi ile ayirma
Simif-i¢i Uygulama (5 dk.): Gaz kromatografisi uygulamalar1 1. T. Gindiiz. Enstriimantal Analiz. 1990
7
Simif-i¢ci Tartisma (S dk.): Gaz kromatografi uygulamalarimnin (Sayfa 570-582)
tartisiimasi
8 Ara Smav 1 Smav haftasina kadar islenen konulart

timiniin tekrar edilmesi
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Konu Anlatimi: Sivi kromatografisi ile ayirma esas1 ve gesitleri

Sinif-ici Uygulama (5 dk.): Sivi kromatografisi ile ayirmanin
uygulamalar1

9 1. Skoog. Enstriimantal Analiz Ilkeleri. 2016,
Simif-i¢ci Tartisma (5 dk.): Sivi kromatografisi ile ayirmanin (Boliim 28, Sayfa 726-748.)
uygulamalarinin ayirma alanlardaki 6neminin ve uygulamalarinin
tartisiimast
Konu Anlatimi: Sivi kromatografisi ile ayirma esas1 ve gesitleri
Simif-i¢ci Uygulama (5 dk.): Sivi kromatografisi ile ayirmanin
uygulamalar1
Smif-ici Tartisma (5 dk.): Sivi kromatografisi ile ayirmanin ]
uygulamalarinin ayirma alanlardaki 6neminin ve uygulamalarinin 1. Skoog. Enstriimantal Analiz llkeleri. 2016.

10 tartisilmasi (Sayfa 750-766)

2. Ders Notu
Kisa Smav 4 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi g¢ergevesinde, ders basinda, 6grenciye verilen
On hazirlik gorevinde yer alan konular igeren bir kisa smnavin
yapilmasi.
Konu Anlatimi: Gradient ve isokratik ayirma teknikleri
Simif-i¢ci Uygulama (5 dk.): Gradient ve isokratik ayirma
tekniklerinin pratik olarak uygulamasinin yaptirilmasi 1. RM. Veronika. Practical High

1 Preformance  Liquid ~— Chromatography
Simif-i¢ci Tartisma (S5 dk.): gradient ve isokratik tekniklerinin) Bogazici Kiitliphanesi, 1991. (Sayfa 50-60)
cozlimlerinin disiplin i¢i ve disiplinleraras1 uygulamalarina iliskin 2. Ders Notu
tartismanin yapilmasi
Konu Anlatim: Kiral bilesiklerin ayrilmasinda sivi
programlamaniin kullanilmasi. Ters ve normal fazli kromatografi

- e o 1. Kiral bilesiklerin ayriimasi, Pamukkale
S;g‘fr;félggagrﬁ'l‘:‘a Lflsa 131:)5 Iélrﬁ‘fn:ieslkler‘n aynimasinda sivy Uni. Dergisi, 22 (6), 2016. (Sayfa 486-489)
12 prog e yap 2. RM. Veronika. Practical High
e e S L Preformance  Liquid  Chromatography.
Sinif-ici Tartisma (5 dk.): Kiral bilesiklerinin uygulamalarinin Bogazici Kiitiiphanesi, 1991, (Sayfa 246-
tartisiimast
250)
Kisa Sinav 5 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi
Konu Anlatimi: Siiper kritik akigkan ekstraksiyon ve
kromatografisi ile ayirma
1. Skoog. Enstriimantal Analiz Ilkeleri. 2016,
Simif-i¢ci Uygulama: (5 dk) Siiper kritik akiskan kromatografisi (Bolim 29, Sayfa, 767-778)
13 ile ayirma ve uygulamalari 2. J.D. Seader and E.J. Henley. Separation|
Process Principles. 2006. (Bolim 11,
Sinif-ici Tartisma: (5 dk.) Siiper kritik akiskan kromatografisi ile Sayfa 402-447)
ayirma ve uygulamalarinin tartismasinin yapilmast
Konu Anlatimi: Kapiler elektroforez ve kapiler kromatografi ile
ayirma
Sinif-ici Uygulama: (5 dk) Kapiler elektroforez ve kapiler )
kromatografi ile ayirma uygulamalari 1. Skoog. Enstriimantal Analiz Ilkeleri. 2016,
14 (Boliim 30, Sayfa 778-796)
2. M. Uzun. Elektroforez, 2007, Sayfa 1-26.

Sinif-ici Tartisma: (5 dk) Kapiler elektroforez ve kapiler

kromatografi ile ayirma tartismasinin yapilmast

Kisa Sinav 6 (15 dk.) Ders sonunda, derste islenen konulari

iceren bir kisa smavin yapilmasi

Ogrenci sunumlarmin dinlenmesi

Simif-i¢i Uygulama (15 dk.): Ayirma ve saflastirma tekniklerininjAnalitik Kimyada uygulanan ayirma ydntemlerini
15 genel degerlendirilmesi analite gore segimleri ve en uygun yontemin nasil

Sinif-ici Tartisma (5 dk.): Ayirma ve saflastirma tekniklerinin

secilecegi ile ilgili tartismalar yapilacaktir.

genel degerlendirilmesi bilinmesinin 6neminin tartigiimasi
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16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
I

| | “

Laboratuar H H H

Ders Saati

Uygulama (sozlii Sinav) H H H

Arazi Calismasi H ‘ ‘ ‘ ‘

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik 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

Analytical Separation Methods

CODE

KIM3522

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Giizin ALPDOGAN

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to teach students the separation techniques necessary to separate
substances from each other in the stages of chemical analysis and to perform accurate
analysis.

COURSE CONTENT

Introduction to analytical separation methods; physical separation methods;
chromatographic separation methods; types, theory and applications of separation by
planar chromatography; types, theory and applications of separation by column
chromatography; theory and applications of separation by gas chromatography; types,
theory and applications of separation by liquid chromatography; theory and applications
of separation by supercritical fluid chromatography; capillary electrophoresis and
capillary electrochromatography separation, types, theory and applications.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] J.D. Seader and E.J. Henley. Separation Process Principles. 2006.

[2] A. Satinder. Chromatography and Separation Science. Volume 4, Separation Science
and Technology, 2020.

[3] A. Yildiz, O. Geng. Enstriimantal Analiz. Hacettepe Yaynlari, 2010.

[4] Skoog. Enstriimantal Analiz Ilkeleri. 2016.

[5] Kiral bilesiklerin ayrimast, Pamukkale Uni. Dergisi, 22 (6) 486-489, 2016.

[6] T. Giindiiz. Enstriimantal Analiz. 1990.

[7] Internet kaynaklari

[8] R. M. Veronika. Practical High Preformance Liquid Chromatography. Bogazigi
Kiitiiphanesi, 1991.
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[8] Veronika R. Meyer. Practical High Preformance Liquid Chromatography. Bogazigi
Library, 1991.

Upon successful completion of the course, students will be able to

Comprehend the basics of analytical separation methods.
Learn about chemical analyses where separation techniques are
applied.

Select the appropriate separation method in quality control processes.

Course Learning Outcomes . Determine the separation methods that can be selected for qualitative

and quantitative analyses.

Apply appropriate sample preparation and analysis steps.

Know and apply chromatographic methods.

Follow innovations by conducting literature searches on relevant

subjects.

Transfer the knowledge they have learned to their graduate studies.

EVALUATION SYSTEM

Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
14 %S
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
Laboratory H H
Application (Oral Examination):
e  Content: Students will be asked to explain fundamental concepts of
linear algebra and to propose a solution to a practical problem.
e  Format: Individual oral examination with each student (5-10
minutes). 1 %15
e  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) 6 %20

o  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

fimmdamental cancente cnavvaraed in clace and identificatinn af avamnlac
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of these concepts within both intra-disciplinary and interdisciplinary
contexts

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
e  Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

Project:
e  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

o  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).

o  Detailed Assessment Criteria: 1

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

%20

Final:

e  Content: Comprehensive questions covering the entire content of the
course

e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

%40

Percentage of In-Term Studies

%60
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Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: The purpose and classification of analyticall
separation and purification methods
Quick Practice (5 min): Conducting simple sampling

1 related to the purpose, classification, and definitions of] 1. J.D. Seader and E.J. Henley. Separation Process

analytical separation methods Principles. 2006. (Chapter 1., 3-12)

In-Class Discussion (5 min): Discussing the]

application areas of separation and purification i

analytical chemistry and other disciplines

Lecture:: Types and theories of physical separatio

methods

Quiqk Practicg (5 min): Conducting examples  of 1. JD. Seader and E.J. Henley. Separation Process
physical separation methods Principles. 2006. (Chapter 1, 13-25)

2 ~ . . R . . 2. E. Sener. Ayristirma ve Saflastirma, 2012
In c!ass. Discussion .(5 min): D.ISCUSSIOH on the daﬂ. 3. M. Cigek. Ayrigtirma ve saflastirma teknikleri, 2010
applications of physical separation methods and thei 4 Lecture nofes
comparison :

Quiz 1 (15 min): A quiz at the end of the class|

covering the topics taught during the session

Lecture: Theory and types of microextraction methods

Quick Practice (5 min): Application of 1. E. Biyiktuncel. Gelismis Ekstraksiyon Teknikleri.
3 microextraction methods to other analyses Hacettepe Uni 32 (2), 2012, 209-242.

2. Lecture notes

In-class Discussion (5 min): Discussion of]

microextraction methods

Lecture: Theory and classification of chromatographic

separation methods

Quick Practlce_ G mm):_ Demonstration of 1. J.D. Seader and E.J. Henley. Separation Process

chromatographic separation methods Principles. 2006. (Chapter 15, 548-608)

4 . . . . . 2. A. Yildiz, O. Geng. Enstriimantal Analiz. Hacettepe
In-class Discussion (5 min): Discussion of Yaymlars, 2010, (Chapter 21, 421-426)
chromatographic separation applications 3 Lecture notes
Quiz 2 (15 min): A quiz at the end of the class
covering the topics taught during the session
Lecture: Factors affecting chromatographic separation
and internal and external column parameters 1. Skoog. Principles of Instrumental Analysis. 2016.

5 Quick Practice (5 min): Interpretation of the Van (Page 678-697)
DEEMter equation 2. A. Satinder. Chromatography and Separation Science.
In-class Discussion (5 min): Discussion of factors] Volume 4, Separation Science and Technology, 2020.
affecting chromatography
Subject Explanation: Planar Chromatography
Quick Practice (5 min): Conducting a planar
chromatography application

6 In-class Discussion (5 min): Discussion of the ; Eéngedﬁf)'t i”“”“m“”’”l Analiz. 1990. (Page 542-559)

analytical applications of planar chromatography

Quiz 3 (15 min): A short quiz at the beginning
of the lesson, covering topics assigned as pre-class

reparation within the flipped learning framework
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Lecture: Separation by gas chromatography

Quick Practice (5 min): Gas chromatography
applications

In-class Discussion (5 min): Discussion of gas|
chromatography applications

1. T. Giindiiz. Enstriimantal Analiz. 1990. (Page 570-582)
Lecture notes

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Principles and types of separation by liquid
chromatography

Quick Practice (5 min): Applications of separation by
liquid chromatography

In-class Discussion (5 min): Discussion of the
importance and applications of liquid chromatography
in the field of separation

1. Skoog. Principles of Instrumental Analysis. 2016.
(Chapter 28, 726-748.)

10

Lecture: Principles and types of separation by liquid
chromatography

Quick Practice (5 min): Applications of separation by
liquid chromatography

In-class Discussion (5 min): Discussion of the
importance and applications of liquid chromatography
in the field of separation

Quiz 4 (15 min): A short quiz at the beginning of the
lesson, covering topics assigned as pre-class
reparation within the flipped learning framework

1. Skoog. Principles of Instrumental Analysis. 2016.
(Page 750-766)

11

Lecture: Gradient and isocratic separation techniques

Quick Practice (5 min): Practical application of
gradient and isocratic separation techniques

In-class Discussion (5 min): Discussion on the intra-
disciplinary and interdisciplinary applications of
gradient and isocratic techniques

1. R.M. Veronika. Practical High Preformance Liquid
Chromatography. Bogazici Library, 1991. (Page 50-60)

12

Lecture: The use of liquid chromatography in the
separation of chiral compounds. Reverse and normal
[phase chromatography.

Quick Practice (5 min): Practical application of liquid
chromatography in the separation of chiral compounds.

In-class Discussion (5 min): Discussion of the
applications of chiral compounds.

Quiz 5 (15 min): A quiz at the end of the class
covering the topics taught during the session

1. Kiral bilesiklerin ayrilmast, Pamukkale Uni. Dergisi, 22
(6). (Page 486-489)

2. RM. Veronika. Practical High Preformance Liquid
Chromatography. Bogazigi Library, 1991. (Page 246-
250)

3. Lecture notes

13

Lecture: Separation by supercritical fluid extraction
and chromatography

Quick Practice (5 min): Separation by supercritical
fluid chromatography and its applications

In-class Discussion (5 min): Discussion of separation
by supercritical fluid chromatography and its
applications

1. Skoog. Principles of Instrumental Analysis. 2016.
(Chapter 29, 767-778)

2. J.D. Seader and E.J. Henley. Separation Process
Principles. 2006. (Chapter 11, 402-447)

14

Lecture: Separation by capillary electrophoresis and
capillary chromatography

Quick Practice (5 min): Applications of separation by
capillary electrophoresis and capillary chromatography

In-class Discussion: (5 min) Discussion of separation
by capillary electrophoresis and capillary
chromatography

Quiz 6 (15 min) A quiz at the end of the class covering

1. Skoog. Principles of Instrumental Analysis. 2016.,
(Chapter 30, Sayfa 778-796)
. M. Uzun. Elektroforez, 2007, 1-26.
3. Lecture notes
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the topics taught during the session

Student Presentations

In-Class Activity (15 min): General evaluation o

. . . . iscussions will be held on the selection of separation methods
separation and purification techniques

15 pplied in Analytical Chemistry according to the analyte and
In-class discussion (5 min): General evaluation of ow to select the most suitable method.
separation and purification techniques, discussion of
the importance of the subject

16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

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) 20

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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PC-1 Temel kimyasal
kavramlar tanimlay1p kimya ile
ilgili  alanlardaki  bilgileri,
uygulama arag-gereglerle
destekleyerek bilimsel
yaklasgimi  6n plana alacak
sekilde ileri diizeydeki
kuramsal ve uygulamali
bilgileri kazanabileceklerdir. /
They will be able to define
basic chemical concepts and
gain advanced theoretical and
applied knowledge in
chemistry-related fields,
supporting  their knowledge
with  practical tools and
equipment, emphasizing a
scientific approach.

[0}
[0}
[0}
[0}
[0}
[0}
[9)]
|

PS ‘-2 Alanlarinda edindikleri
ileri diizey teorik ve uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin
incelenmesi igin deney
tasarlaylp  ¢oziim  yOntemi
gelistirme, uygun  analitik
yontemler ve teknikler
kullanarak problemleri ¢dzme,
verileri  toplama, sonuglari
analiz etme ve yorumlama i¢in
kullanabileceklerdir. / They will
be able to use the advanced
theoretical and applied
knowledge they have acquired
in their fields to design
experiments and  develop
solution methods for examining
problems in chemistry-related
fields, solve problems using
appropriate analytical methods
and techniques, collect data,
analyze and interpret 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 ¢oziim
iiretebileceklerdir. / They will
be able to use the advanced
theoretical and applied
knowledge they have acquired
in their fields to produce
solutions to unforeseen and
complex problems encountered
in chemistry-related fields by
using research methods,
developing  new  strategic
approaches, and  assuming
responsibility.

I
[0}
I
[0}
[}
[0}
[9)]
|

S
S
S
S
S
S
[
TS
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PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak ve
paydaslariyla ortaklasa
caligmalar  ylirlitebilecek  ve
analitik diisinme yetenegini
kullanabileceklerdir. / They will
be able to conduct studies
independently and
collaboratively with
stakeholders in chemistry and
related fields and utilize their
analytical thinking skills.

I

19}
19}

I

I

19}

|

|

PC-5 segtikleri bir veya
birden fazla kimya uygulama
alaninda  (Kalite  Egitimi,
Farmasotik Uriin, Biyokimyasal
Teknolojiler, Polimer
Teknolojisi, Gida Kimyast,
Cevre Kimyast vb) uzman
statiisi  kazanabileceklerdir. /
They will be able to achieve
expert status in one or more
chemistry application areas of
their choice (Quality Education,
Pharmaceutical Products,
Biochemical Technologies,
Polymer Technology, Food
Chemistry, Environmental
Chemistry, etc.).

I~

I~
I~

I~

I~

IS

I~

|~

P S ‘-6 Kimya alaninda yaygin
olarak kullanilan bilgisayar ve
yapay zeka teknolojileri ile en
az bir programlama dilini,
problemleri  ¢ozmek,  veri
analizi yapmak ve
simiilasyonlar gerc¢eklestirmek
igin etkin bicimde
kullanabileceklerdir. / They will
be able to effectively use
computer and artificial
intelligence technologies
commonly used in chemistry, as
well as at least one
programming language, to solve
problems, analyze data, and
perform simulations.

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarini
degerlendirerek  kisisel  ve
mesleki  gelisim  hedeflerini
belirleyebilecekler ~ve  bu
hedeflere ulagmak icin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir. / They will
be able to evaluate career
opportunities in chemistry and
related fields, set personal and
professional development goals,
and utilize lifelong learning
strategies to achieve these
goals.

I~

I~
I~

I~

I~

IS

I~

|~

PC-8 Bilimsel
aragtirmalarint =~ ve  mesleki
faaliyetlerini yiiriitlirken
dogabilecek hukuksal sonuglari
dikkate alarak mesleki etik
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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  justice,
considering the legal
consequences that may arise in
conducting  their  scientific
research  and  professional
activities.

PQ-9 Bireysel ya da takim

olarak ytirtittiikleri caligmalarda
ve projelerde kalite yOnetimi
ilkelerini uygulayarak siirecleri
ve sonuglart kalite standartlar
gergevesinde

degerlendirebileceklerdir. /
They will be able to apply
quality management principles
in studies and  projects
conducted individually or as a
team, and evaluate processes
and  results  within  the
framework of quality standards.

S
S
S
S
S
S
[
TS

PC-10 Belirli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir bilgi
kaynaklarim etkin bir sekilde
kullanabileceklerdir. / They will
be able to effectively use
reliable information sources by
conducting a literature review
on a specific chemistry-related
topic.

S
S
S
S
S
S
[F
TS

Pg-l 1Teorik ve uygulamali

kimya alaninda Ozglin
akademik arastirma
yiiriitebileceklerdir. / They
will be able to conduct original
academic research in theoretical
and applied chemistry.

S
S
S
S
S
S
[
TS

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

[0}
[0}
[0}
[0}
[0}
[0}
[9)]
|
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