FAKULTE / ENSTITU ADI Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM / Kimya/Analitik Kimya
ANABILIM DALI ADI

. Enstriimantal Analiz 1
DERSIN ADI

DERSIN KODU KIM3411

YEREL KREDISi 3

AKTS KREDISi 3

HAFTALIK DERS SAATI 3

HAFTALIK UYGULAMA SAATI | 0

HAFTALIK LABARATUVAR
SAATI

ONKOSULLAR

0

yok

YARIYIL Giiz

Tiirkce-ingilizce

DESIN DiLi

DERSIN SEVIYESi Lisans

. - Zorunlu kimya lisans programi
DERSIN TURU

. . . Temel Meslek
DERSIN KATEGORISI

DERSIN VERILIS SEKLI Yiizyiize

DERSI SUNAN AKADEMIK Kimya Béliimii
BiRIM

DERSIN KOORDINATORU Biirge ASCI

ASISTAN(LAR)

Bu dersin amaci, dgrencilere analiz 6rneklerinde bulunan ¢ok kiigiik madde miktarlarinin
DERSIN AMACI analizi i¢in uygun spektroskopik analiz yonteminin secilmesi, analizin yapilis1 ve sonuglarin
yorumlanmasi konusunda yeterli bilgi ve beceri kazandirmaktir.

Spektroskopinin temel ilkeleri; spektroskopide kullanilan cihazlar; uv ve goriiniir bolge
DERSIN iCERIGi spektroskopisi; Infraraed spektroskopisi; molekiiler floresans spektroskopisi; atomik
absorpsiyon spektroskopisi; atomik emisyon spektroskopisi; atomik floresans spektroskopisi.
Ders Kitabu:

Skoog, Douglas A., Holler, F.James, Nieman, Timothy A., Enstriimantal Analiz Ilkeleri,
2013.

Zorunlu Kaynaklar:
DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR Skoog, Douglas A., Holler, F.James, Nieman, Timothy A., Enstriimantal Analiz llkeleri,

2013.

Onerilen Kaynaklar:

[1] Glindiiz, Turgut. Enstriimantal Analiz. Gazi Kitapevi, 11. Basim, 2007.
[2] Besergil, Birsen. Enstriimantal Analiz. Gazi Kitapevi, 2015.

Bu dersi basarryla tamamlayan 6grenciler,

1. Molekiller  Spektroskopik  analiz ~ yontemlerinin  temel  prensiplerini
R kavrayabileceklerdir.
Ders Ogrenim Ciktilar: ] ) ) o o
Atomik Spektroskopik analiz yontemlerinin temel prensiplerini
kavrayabileceklerdir.

Kullanilan cihazlarin yapis1 hakkinda bilgi sahibi olabileceklerdir.
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4. Analiz i¢in uygun yonetimi segebileceklerdir.

5. Analiz sonuglarin1 yorumlayabileceklerdir.

DEGERLENDIRME SiSTEMi
‘ Etkinlikler Say1 Katki Pay1

‘ Devam/Katihim H H

‘ Laboratuar H H

‘ Uygulama H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kiiciik Smavlar/Stiidyo Kritigi
e icerik: Smav haftasmna kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. (10-15 dakika) 4 %20

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

|Oder | |
‘ Sunum/Jiiri H H
‘ Projeler H H
‘ Seminer/Workshop H H
Ara Smavlar
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsaml1 sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin 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 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
IKonu Anlatimi: Enstriimantal yontemlere giris 1. Douglas A Skoog, F.James Holler, Timothy|
1 A. Nieman, Enstriimantal Analiz Ilkelerii,
Sinif-ici Uygulama (10 dk.): Analitik yontem parametrelerine 2013.
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iliskin basit drnekleme yaptirilmasi

Sinif-ici Tartisma (10dk.): Analitik yontem se¢imi ile ilgili
tartismanin yapilmasi

Boliim 1(1-10,17-22)

Konu Anlatimi: Enstriimantal yontemlerin  kalibrasyonu,)
Sinyaller ve Giirtiltii

Smif-ici Uygulama (30 dk.): Kalibrasyon tekniklerine iliskin|
Ornekleme yaptirilmas: Sinyal ve giiriiltii ile ilgili &rnekleme
[yaptiriimasi

Sinif-ici Tartisma (10dk.): Kalibrasyon teknigi se¢im ile ilgili
tartismanin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 1(11-17), 5

IKonu Anlatimi: Spektroskopinin temel ilkeleri

Sinif-ici Uygulama (15 dk.): Ismnin yansimasina iligkin basit
6rnekleme yapilmasi

Smif-ici Tartisma (15 dk.): Elektromagnetik 15min genel
0zellikleri ile ilgili tartismanin yapilmast

Kisa Smav 1 (15 dk.) Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 6

IKonu Anlatimi: Optik Cihaz Bilesenleri

Sinif-ici Tartisma (15 dk.): Optik Cihazlar ile ilgili tartigmanin|
lyapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 7

Konu Anlatim: UV ve goriiniir bolge molekiiler absorpsiyon
spektroskopisi

Smmif-i¢ci Uygulama (15 dk.): Beer yasasina iliskin 6rnekleme
[yaptiriimasi

Simif-i¢ci Tartisma (15dk.): Beer yasasindan sapmalar ile ilgili
tartismanin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Boliim 13

Konu Anlatimi: UV ve goriiniir bolge molekiiler absorpsiyon
spektroskopisi nitel uygulamalari

Smif-ici Uygulama (15 dk.): Molekiiler spektroskopi ile nitel
analize iligkin 6rnekleme yaptirilmasi

Smif-ici Tartisma (15dk.): Molekiil yapis1 ve absorpsiyon
arasinda iliski ile ilgili tartismanin yapilmasi

Kisa Smav 2 (15 dk.) Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Boliim 14(367-374)

Konu Anlatimi: UV ve goriiniir bolge molekiiler absorpsiyon|
spektroskopisi nicel uygulamalari

Smif-ici Uygulama (30 dk.): Molekiiler spektroskopi ile nicel
analize iliskin 6rnekleme yaptirilmasi

Sinif-ici Tartisma (10dk.): Molekiiler absorpsiyon yontemleri ile
ilgili tartismanin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 14(374-390)

|Ara Siav

Sinav haftasina kadar islenen konularin tiimiiniin

tekrar edilmesi

IKonu Anlatimi: Atomik spektroskopinin temel ilkeleri

Sinif-ici Uygulama (15 dk.): Atomik spektrumlar ile iliskin
6rnekleme yaptirilmasi

Sinif-ici Tartisma (15dk.): Atomlastirma yontemleri ile ilgili

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Boliim 8
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tartismanin yapilmasi

Konu Anlatimi: Atomik absorpsiyon spektroskopisi atomik
floresans spektrokopisi

Sinif-ici Uygulama (15 dk.): Atomik spektroskopi ile nicel
10 analize iliskin 6rnekleme yaptirilmasi

Sinif-ici Tartisma (15 dk.): Atomik absorpsiyon yontemleri ile
ilgili tartismanin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 9

IKonu Anlatimi: Atomik emisyon spektroskopisi

Simif-i¢i Tartisma (15dk.): Atomik emisyon yontemleri ile ilgili

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

1 tartismanin yapilmasi Bolim 10
Kisa Smav 3 (15 dk.) Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmast
Konu Anlatimi: Molekiiler liiminesans spektroskopi Douglas A Skoog, F.James Holler, Timothy
A. Nieman, Enstriimantal Analiz llkeleri,
12 Smif-ici Tartisma (15 dk.): Liminesans yontemlerinin 2013.
karsilastirilmasi ile ilgili tartigmanin yapilmast Bolim15 (399-418)
Konu Anlatimi: Fotoliiminesans yontemlerinin uygulamast Douglas A Skoog, F.James Holler, Timothy
A. Nieman, Enstriimantal Analiz llkeleri,
Sinif-ici Uygulama (15 dk.): Floresans ile analize iligkin 2013.
13 6rnekleme yaptirilmasi Boliim 15 (418-426)

Smif-ici Tartisma (15 dk.): Floresans siddetini etkileyen|
parametreler iliskin tartisma yapilmasi

Konu Anlatimi: Infrared spektroskopisi

Sinif-ici Tartisma (15dk.): IR Cihazlan ile ilgili tartigmanin
14 lyapilmasi

Kisa Smav 3 (15 dk.) Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

Douglas A Skoog, F.James Holler, Timothy}
A. Nieman, Enstriimantal Analiz Ilkeleri,
2013.

Bolim 16

Konu Anlatimi: Infrared spektroskopisi uygulamalari

Sinif-i¢ci Uygulama (30 dk.): IR spektrumlarinin yorumlanmasinaj
iliskin 6rneklemeler yaptirilmasi

Douglas A Skoog, F.James Holler, Timothy
A. Nieman, Enstriimantal Analiz llkeleri,

= 2013.
Sinif-ici Tartisma (15dk.): IR yontemleri ile ilgili tartigmanin| Bolim 17
lyapilmasi
16 Final Islenen konularmn tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

—

Toplam isyiikii

S Siiresi
(Saat)
3

ayl1
Ders Saati 14 H

42

Laboratuar H

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi
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Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam isyiikii:

Toplam Isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of scince and Arts

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Instrumental Analysis I

CODE

KIM3411

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Chemistry

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Biirge ASCI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to students provide sufficient knowledge and skills in selecting the
appropriate spectroscopic analysis method for the analysis of very small amounts of
substances found in analysis samples, performing the analysis and interpreting the results.

COURSE CONTENT

The basic principles of spectroscopy; devices used in specroscopy; UV-VIS
spectroscopy; IR spectroscopy; molecular fluorescence spectroscopy; atomic absorption
spectroscopy; atomic emission spectroscopy.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Skoog, Douglas A., Holler, F.James, Nieman, Timothy A., Principles of Instrumental
Analysis. 2013.

Required Readings:

Skoog, Douglas A., Holler, F.James, Nieman, Timothy A., Principles of Instrumental
Analysis. 2013.

Recommended Readings:
[1] Glindiiz, Turgut. Instrumental Analysis. Gazi Puiblishing, 2007 (11th edition)
[2] Besergil, Birsen. Instrumental Analysis. Gazi Puiblishing, 2015.

Course Learning Outcomes

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

Gain knowledge about the basic principles of molecular

spectroscopic analysis methods.
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Gain knowledge about the basic principles of atomic spectroscopic
analysis methods.
Have knowledge of the structures of the devices used.

Select the appropriate method for the analysis.

Interpret the results of the analysis.

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation H H

‘ Laboratory H H

‘ Field Work H H

‘ Application 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 (10-15 minutes)

4 %20
e  Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
‘ Homework Assignments H H ‘
‘ Presentations/Jury H H ‘
‘ Project H H ‘
‘ Seminar/Workshop H H ‘
Mid-Terms
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
1 %40
e Detailed Assessment Criteria:
-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
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 H %40 ‘
TOTAL %100
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WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to instrumental methods
Quick Practice (10 min.): Simple sampling of 1. Douglas A Skoog, F.James Holler, Timothy A.
1 analytical method parameters Nieman, Principles of Instrumental Analysis. 2013.
Chapter 1(1-10,17-22)
In-Class Discussion (10 min.): Discussion on
analytical method selection
Lecture: Calibration of Instrumental Methods, Signals,
and Noise
1. Douglas A Skoog, F.James Holler, Timothy A.
2 Quick Practice (30 min.): Demonstration of Nieman, Principles of Instrumental Analysis. 2013.
calibration techniques Examination of signals and noise Chapter 1(11-17), 5
In-Class Discussion (10 min.): Discussion of
calibration technique selection
Lecture: Fundamental principles of spectroscopy
Quick Practice (15 min.): Simple example of light
et 1. Douglas A Skoog, F.James Holler, Timothy A.
3 | e LT, (il mrtingp LT ssstom e e Nieman, Principles of Instrumental Analysis. 2013.
. . - Chapter 6
general properties of electromagnetic radiation
Quiz 1 (15 min.) A quiz covering the topics covered in
class will be administered at the end of the lesson.
IESICR Qe Do Camigentnts 1. Douglas A Skoog, F.James Holler, Timothy A.
4 In-Class Discussion (15 min.): Discussion on Optical Nieman, Principles of Insirumental Analysis. 2013.
. Chapter 7
Devices
Lecture: UV and Visible Molecular Absorption
Spectroscopy
- q AN ] 1. Douglas A Skoog, F.James Holler, Timothy A.
UL HEE O (IR LSl el U D LB Nieman, Principles of Instrumental Analysis. 2013.
5 Law
Chapter 13
In-Class Discussion (15 min.): Discussion on
deviations from Beer's Law
Lecture: Qualitative Applications of UV and Visible
Molecular Absorption Spectroscopy
Quick Practice (15 min.): Demonstration of
qualitative analysis using molecular spectroscopy 1. Douglas A Skoog, F.James Holler, Timothy A.
6 | e LT, (il mrtingp LT esstem G e Nieman, Principles of Instrumental Analysis. 2013.
. . Chapter 14 (367-374)
relationship between molecular structure and
absorption
Quiz 2 (15 min.) A quiz covering the topics covered in
class will be administered at the end of the lesson.
Lecture: Quantitative Applications of UV and Visible
Molecular Absorption Spectroscopy
Quick Practice (30 min.): Demonstration of I Dguglas A S.kO.Og’ F.nges Holler, TlmOth},/ A.
7 o Ivsis usine molecul ; Nieman, Principles of Instrumental Analysis. 2013.
quantitative analysis using molecular spectroscopy Chapter 14 ( 374-390)
In-Class Discussion (10 min.): Discussion of
molecular absorption methods
8 Mid-Term Review of all topics covered up to the exam week.

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

Sayfa: 8/13



Lecture: Fundamental Principles of Atomic
Spectroscopy

Quick Practice (15 min.): Provide examples related to

1. Douglas A Skoog, F.James Holler, Timothy A.
Nieman, Principles of Instrumental Analysis. 2013.

9 atomic spectra Chapter 8
In-Class Discussion (15 min.): Provide discussion on
atomization methods
Lecture: Atomic Absorption Spectroscopy, Atomic
Fluorescence Spectroscopy
Quick Practice (15 min.): Provide examples related to L Dguglas A S.kO.Og’ F.nges Holler, TlmOth}./ A
o . . Nieman, Principles of Instrumental Analysis. 2013.
10 quantitative analysis by atomic spectroscopy
Chapter 9
In-Class Discussion (15 min.): Provide discussion on
atomic absorption methods
Lecture: Atomic Emission Spectroscopy 1. Douglas A Skoog, F.James Holler, Timothy A.
Nieman, Principles of Instrumental Analysis. 2013.
In-Class Discussion (15 min.): Provide discussion on Chapter 10
1 atomic emission methods
Quiz 3 (15 min.): Provide a quiz at the end of the
lesson covering the topics covered in class
Lecture: Molecular Luminescence Spectroscopy 1. Douglas A Skoog, F.James Holler, Timothy A.
Nieman, Principles of Instrumental Analysis. 2013.
12 In-Class Discussion (15 min.): Discussion on the Chapter 15 (399-418)
comparison of luminescence methods
Lecture: Application of photoluminescence methods 1. Douglas A Skoog, F.James Holler, Timothy A.
Nieman, Principles of Instrumental Analysis. 2013.
Quick Practice (15 min.): Demonstration of Chapter 15 (418-426)
fluorescence analysis
13
In-Class Discussion (15 min.): on the parameters
affecting fluorescence intensity
Lecture: Infrared Spectroscopy
gle-vcii:s LR (DRI R TS 1. Douglas A Skoog, F.James Holler, Timothy A.
14 Nieman, Principles of Instrumental Analysis. 2013.
Quiz 3 (15 min.) A quiz covering the topics covered in Chapter 16
class will be administered at the end of the lesson.
Lecture: Applications of Infrared Spectroscopy
S{u;cgcl:;a::ilﬁebgorxﬁgé R 1. Douglas A Skoog, F.James Holler, Timothy A.
15 p P ’ Nieman, Principles of Instrumental Analysis. 2013.
In-Class Discussion (15 min.): Discussion on IR Chapter 17
methods
16 Final Review of all topics covered.
ECTS WORKLOAD TABLE
Activities

Number Duration Total Workload
(Hour)

Course Hours H 14 H 3 H 42
Laboratory H H H

Application H ‘ ‘ ‘ ‘

Field Work
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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)

H 10

Final (Examination Duration + Examination Prep. Duration)

[ 15

Total Workload:

Total Workload / 30(h):

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)
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Pg-l Temel kimyasal kavramlar
tanimlaylp kimya ile ilgili alanlardaki
bilgileri, uygulama arag-gereclerle
destekleyerek bilimsel yaklasimi 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.

PS ‘-2 Alanlarinda edindikleri ileri diizey
teorik ve uygulamali bilgilerini, kimya ile
ilgili alanlardaki problemlerin incelenmesi
icin deney tasarlayip ¢Oziim ydntemi
gelistirme, uygun analitik yontemler ve
teknikler kullanarak problemleri ¢6zme,
verileri toplama, sonuglar1 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.

I
I
I
1
19)]

PS ‘-3 Alanlarinda edindikleri ileri diizey - = = = =
teorik ve uygulamali bilgileri kullanarak
kimya ile ilgili alanlarda karsilasilan ve
ongoriilemeyen karmagik sorunlara,
aragtirma yontemlerini kullanarak, yeni
stratejik  yaklasimlar  gelistirerek ~ ve
sorumluluk alarak ¢Oziim
iretebileceklerdir. / 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.

PS ‘-4 Kimya ve ilgili alanlarda bagimsiz
olarak ve paydaslariyla ortaklasa caligmalar
ylriitebilecek ~ ve  analitik  diisiinme
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~
I~
I~
1
19)]

PQ-S Sectikleri bir veya birden fazla
kimya uygulama alaninda (Kalite Egitimi,
Farmasétik Uriin, Biyokimyasal
Teknolojiler, Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyas1 vb) uzman statiisii
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,

I~
I~
I~
I~
I
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Polymer Technology, Food Chemistry,
Environmental Chemistry, etc.).

Pg-6 Kimya alaninda yaygin olarak
kullanilan bilgisayar ve yapay zeka
teknolojileri ile en az bir programlama
dilini, problemleri ¢dzmek, veri analizi
yapmak ve simiilasyonlar gergeklestirmek
icin etkin bigimde 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.

PS‘-7 Kimya ve ilgili alanlardaki kariyer
firsatlarm1  degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere ulasmak
icin hayat boyu O&grenme stratejilerini
kullanabileceklerdir. / They will be able to
evaluate career opportunities in chemistry
and related fields, determine personal and
professional development goals, and utilize
lifelong learning strategies to achieve these
goals.

PS ‘-8 Bilimsel arastirmalarini ve mesleki
faaliyetlerini  yiiriititken = dogabilecek
hukuksal sonuglar1 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 justice, considering the
legal consequences that may arise in
conducting their scientific research and
professional activities.

Pg-9 Bireysel ya da takim olarak
yiiriittiikleri  ¢aligmalarda ve projelerde
kalite yOnetimi ilkelerini uygulayarak
stirecleri ve sonuglar1 kalite standartlar
cergevesinde 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.
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PC-10 Belirli bir kimya ile ilgili konu
hakkinda literatiir = taramasi  yaparak
giivenilir bilgi kaynaklarmni 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.

Pg-ll Teorik ve uygulamali kimya
alaninda  O0zglin  akademik  arastirma
yiiriitebileceklerdir. / They will be able to
conduct original academic research in
theoretical and applied chemistry.

PC-12 ileri diizey kimya bilgilerini takip
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edebilecek, kimya ile ilgili konular1 ve
aragtirmalart kimyasal terminoloji
kullanarak Tiirkge ve Ingilizcede tiim
paydaglara  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.
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