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. . . Temel Meslek Dersleri
DERSIN KATEGORISI

DERSIN VERILIS SEKLi Yiiz yiize

DERSIN KOORDINATOR Ozlem AKSU DONMEZ

ASISTAN(LAR)

Bu dersin amaci, 6grencilere deneyleri tasarlamada, yiiriitmede ve istatistiksel metotlar
kullanarak sonuglardan miimkiin olan en fazla bilgiyi elde etmesinde yardimci olmaktir.

Hata tipleri; tekrarlanan dl¢iimlerin istatistigi; anlam testleri; ol¢limlerin kalitesi; kalibrasyon
metotlar1; regresyon ve korelasyon; deneysel tasarim ve optimizasyon.

Ders Kitabu:

DERS KiTABI / MALZEMESI / J.N.Miller, J.C Miller, Analitik Kimyacilar Kimyacilar icin Istatistik ve Kemometri, (Ceviren:
ONERILEN KAYNAKLAR Ahmet Uyanik), 6. Baski, Pegem, 2012.

DERSIN AMACI

DERSIN iCERIGI

Bu dersi basarryla tamamlayan 6grenciler;

Istatistiksel metotlar hakkinda bilgi sahibi olabileceklerdir.

.. Istatistiksel metotlar1 deneysel verilere uygulayabileceklerdir.
Ders Ogrenim Ciktilar:
Deney sonuglarini dogru ve giivenilir bir sekilde sunabileceklerdir.

Deneysel tasarim hakkinda bilgi sahibi olabileceklerdir.

Sonuglardan en fazla bilgiyi elde edebilmek i¢in metotlar1 optimize edebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilhim:

Laboratuvar:
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‘ Uygulama (Sozlii Sinav): H H

‘ Arazi Cahsmasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
1. igerik: Smav haftasina kadar islenen konulari tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz yiize. 1 veya 2 sorulu klasik smav (15 dakika) 4 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Odev:
e icerik: Derste islenen istatistiksel yontemleri gesitli rnek
sonuglarina uygulama ve ilgili hesaplarin yapilmasi
e  Format: Yazili raporlar
e  Detayh Degerlendirme Kriterleri: 1 %20
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi
‘ Sunum/Jiiri: H H
‘ Proje: 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 %20
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin 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
-Istatistiksel yontemlerle ile ilgili uygulama ¢ézme ve yorumlama
becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100
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HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Hata tipleri

J.N.Miller, J.CMiller, Analitik Kimyacilar icin|

1 Simif-i¢ci Tartisma (5 dk.): Hata cesitlerinin ve deneysellsmnmk ve Kemometrz,“(gewren: Ahmet Uyank), 6.
o Bask1, Pegem, 2012. (Bolim 1)
sonuclardaki etkilerinin tartigilmasi
Konu Anlatimi: Ortalama ve standart sapma. Tekrarlanan
Ol¢timlerin dagilimi. Log-normal dagilim. Ortalamanin érnekleme
dagilimi.
. . LA J.N.Miller, J.CMiller, Analitik Kimyacilar icin|
2 S;n;i:f;rgl}fﬁz:l?agﬁ)a:k')' Ornek deney sonuglarinin Standart]:vtatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6|
P P Baski, Pegem, 2012. (Bélim 2.1-2.5)
Siif-ici Tartisma (5 dk.): Normal ve log-normal dagilim|
farkinin tartigilmast
Konu Anlatimi: Ortalamanin  giiven limitleri. Sonuglarin
sunulmasi. Giiven limitlerinin diger kullanimlari. Rasgele ve|
sistematik hatalarin yayilima.
. ,[.N.Miller, J.CMiller, Analitik Kimyacilar i¢inj
3 Sinif-ici Uygulama (10 dk.): Ornek deney sonuglarinin giivenlistatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6
aralig1 ile verilmesi Bask1, Pegem, 2012.
(Bolim 2.6-2.12)
Smif-ici Tartisma (5 dk.): Sonuglarin hesaplanmig hata ile
verilmesinin dnemi
Konu Anlatimi: Deneysel ortalamanin bilinen bir deger ile
kargilagtirilmasi. lki deneysel ortalamanin karsilagtirilmast|
[Eslesmis t-testi. Tek-u¢lu ve iki-uglu testler. F-testi
. . L J.N.Miller, J.CMiller, Analitik Kimyacilar icin|
4 ?;;ig;?ﬂifzgué?;l;g? dk.): Omnek deney sonuglarina anlamhhklktatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
Ve Baski, Pegem, 2012. (Béliim 3.1-3.6)
Simif-i¢ci Tartisma (5 dk.): Tek uglu ve iki uglu denemelerin|
farkinin tartigilmast
IKonu Anlatimi: Atilacak veriler. Varyans analizi. Ki-kare testi.
Dagilimin normalliginin testi.
. ,[.N.Miller, J.CMiller, Analitik Kimyacilar i¢inj
5 Simif-i¢ci Uygulama (5 dk.): Ornek deney verilerinden siiphelilstatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
verinin kontrolii ile ilgili problem Bask1, Pegem, 2012. (Boliim 3.7-3.12)
Simif-i¢i Tartisma (S dk.): Varyans analizinin (ANOVA) diger]
denemelerden farkinin tartigilmast
Konu Anlatimi: Ornekleme. Varyanslarin ANOVA ile ayrilmasi
\ve tahmini.
Simif-i¢i Uygulama (10 dk.): ANOVA uygulamalari J.N.Miller, J.C.Miller, Analitik Kimyacilar icin
Ustatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6,
6 Simif-i¢ci Tartisma (S5 dk.): Kimyasal analizlerde dogru &rnekBaski, Pegem, 2012 . (B6liim 4.1-4.4)
lalmanin dneminin tartigilmasi
Kisa Smav 1 (15 dk.): Ders sonunda anlamlilik denemeleri ile]
ilgili kisa smavin yapilmasi
Konu Anlatimi: Ortalama ve araliklar i¢in Shewhart grafikleri|
'Y ontem performans ¢aligmalar1 (Laboratuvarlar arasi ¢alisma).
,[.N.Miller, J.CMiller, Analitik Kimyacilar icinj
7 Simif-i¢ci Uygulama (5 dk.): Hedef deger ve uyar limitlerinin/statistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
hesaplanmasi Bask1, Pegem, 2012. (Bolim 4.5-4.7, 4.12)
Smif-ici Tartisma (5 dk.): Laboratuvarlar arasi caligmanin
Oneminin tartisilmasi
Smav haftasina kadar islenen konularin tiimiini
8 |Ara Smav 1 . .
tekrar edilmesi
9 Konu Anlatimi: Enstriimental analizde kalibrasyon grafikleri[J.N.Miller, J.C.Miller, Analitik Kimyacilar i¢in

Korelasyon katsayisi. Regresyon dogrusu.

Istatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
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) Bask1, Pegem, 2012. (Bolim 5.1- 5.4)
Smif-ici  Uygulama (10 dk.): Onemli kalibrasyon
[parametrelerinin hesaplanmasi

Simf-i¢ci Tartisma (S5 dk.): Lineerlik grafi§ine gére yontemin
duyarliliginin tartisilmasi

Konu Anlatimi: Regresyon dogrusunun egimi ve kesim
noktasindaki hatalar, konsantrasyon ve rasgele hatasinin
bulunmasi. Teshis ve tayin limitleri

Simif-i¢ci Uygulama (10 dk.): Kalibrasyon dogrusunun egim veJ.N.Miller, J.CMiller, Analitik Kimyacilar igin
kesim noktalarindaki sapmalarin hesaplanmasi Istatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
Bask1, Pegem, 2012. (Bolim 5.5-5.7)

Sinif-ici Tartisma (5 dk.): Teshis ve tayin limitinin tespitinin|
Onemi

Kisa Smav 2 (15 dk.): Kalibrasyon denkleminin olusturulmasi ve|
regresyon katsayisinin hesaplanmasi ile ilgili kisa siav

IKonu Anlatimi: Standart katma metodu. Analitik metotlarin
karsilastirilmasi i¢in regresyon dogrularinin kullanilmasi.

,[.N.Miller, J.CMiller, Analitik Kimyacilar i¢inj
UIstatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6,
Bask1, Pegem, 2012. (Boliim 5.8-5.9)

Sinif-ici Uygulama (10 dk.): Standart katma ile kalibrasyon ve
0rnek derisiminin bulunmasi

Smif-ici Tartisma (5 dk.): Standart katma metodunun
listiinliiklerinin tartigilmasi

Konu Anlatimi: Agirlikhi regresyon dogrulari. Tki dogrunun|
kesisimi.

Simif-ici Uygulama (10 dk.): Ornek veriler iizerinden agirhikli
regresyon ile ilgili parametrelerin bulunmast J.N.Miller, J.CMiller, Analitik Kimyacilar icinj
Ustatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6.
Simif-i¢ci Tartisma (5 dk.): Agulikli regresyon ile normalBaski, Pegem, 2012. (Bolim 5.10-5.11)

regresyon farkinin tartigilmasi

Kisa Smav 3 (15 dk.): Ders sonunda kalibrasyon verileri
lizerinden LOD ve LOQ hesabr ile ilgili kisa siav

IKonu Anlatimi: Deneysel tasarim ve optimizasyon

,[.N.Miller, J.CMiller, Analitik Kimyacilar icinj
UIstatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6,
Bask1, Pegem, 2012. (Bolim 7.1-7.2)

Smif-ici Tartisma: (5 dk) Uygun deney sartlarinin
belirlenmesinde klasik optimizasyonla deneysel tasarim ile
optimizasyonunun kiyaslanmast

Konu Anlatimz: ki yonli ANOVA

Simf-ici Uygulama (15dk.): Omek deney verilerine iki yonlii
IANOVA uygulamasi

,[.N.Miller, J.CMiller, Analitik Kimyacilar i¢inj
statistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6,
Bask1, Pegem, 2012. (Bolim 7.3-7.5)

Sinif-ici Tartisma: (5 dk.) Tek yonlii ve iki yonli ANOVA|
karsilagtirilmast

IKisa Sinav 4 (15 dk.) Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi

Konu Anlatimi: Deneysel tasarim uygulamalari, faktoriyel
tasarim

Sinif-ici Uygulama (10dk.): Deney sonuglarina etki eden 6nemli
faktorlerin belirlenmesine yonelik 6rnekler

,[.N.Miller, J.CMiller, Analitik Kimyacilar i¢inj
Ustatistik ve Kemometri, (Ceviren: Ahmet Uyanik), 6,
Baski, Pegem, 2012. (Boliim 7.6-7.7)

Smif-ici Tartisma (5 dk.): Deneysel tasarim yoOntemleriyle
optimizasyonda zaman ve maaliyet tasarrufunun tartisilmasi

Final islenen konularmn tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU
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Ders Saati

Etkinlikler Say1 Siiresi Toplam isyiikii
(Saat)
| 14| 3

| | @

Laboratuar H H H

Uygulama

Arazi Calismasi

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 isyiikii:

Toplam Isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Statistics for Chemistry

CODE

KIM2582

LOCAL CREDIT

3

ECTS

5

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

Second Cycle

COURSE TYPE

Elective @ Bachelor Programme in Chemistry (%30 English)

COURSE CATAGORY

Major Area Courses

MODE OF DELIVERY

Face to face

OWNER ACADEMIC UNIT

Ozlem AKSU DONMEZ

ASISTAN(S)

COURSE OBJECTIVES

This course aims to assist chemists in designing and conducting experiments and in
obtaining the most information possible from the results using statistical methods.

COURSE CONTENT

Types of error; statistics of repeated measurements; significance tests; the quality of
measurements; calibration methods; regression and correlation; non-parametric methods;
experimental design and optimization.

RECOMMENDED OR REQUIRED
READING

Course Book:
J.N.Miller, J.C.Miller, Statistics and Chemometrics for Analytical Chemists. (Translator:
Ahmet Uyanik), 6th edition, Pegem, 2012.

Course Learning Outcomes

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

1. Gain knowledge about the statistical methods.
Apply the statistical methods to the experimental data.

Gain knowledge present test results accurately and reliably.

2
3
4.  Gain knowledge about experimental design.
5

Optimize the methods to obtain the much information from the results.

EVALUATION SYSTEM

Activities

Number Percentage of Grade

‘ Attendance/Participation:

‘ Laboratory

| Annlicatinn (MNral Tvaminatinn).
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‘ Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:

Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written quiz with 1 or 2 questions (15 minutes)
Detailed Assessment Criteria:

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

Homework Assignments:
e  Content: Applying the statistical methods covered in class to various
sample results and performing relevant calculations

Format: Written reports

Detailed Assessment Criteria:

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

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

‘ Presentations/Jury:

‘ Project:

‘ Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 minutes).

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

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Ability to use application solving and interpretation skills related to
statistical methods

‘ 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: Types of error. NMiller, J.CMiller, Statistics and Chemometrics for
1 dnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
In-Class Discussion (5 minutes): Discussion of errorffPegem, 2012. (Chapter 1)
types and their effects on experimental results
Lecture: Mean and standard deviation.The distributio
of repeated measurements. Log-normal
distribution. The sampling distribution of the mean.
dQel\l/lizlt(iol;:?)cft;:; (lleoe)?ne?illl;(;)t:al(E:;flllltlsatlng standard N.Miller, J.CMiller, Statistics and Chemometrics for
2 plc exp Unalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
In-Class Discussion (5 minutes): Discussing thelf oo " 2012. (Chapter 2.1-2.5)
difference  between normal and log-normal
distributions
Lecture: Confidence limits of the mean. Presentatio
of results.Other uses of confidence limits. Propagatio
of random and systematic errors.
N.Miller, J.CMiller, Statistics and Chemometrics for
3 Quick Practice (10 minutes): Presenting some testfMnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
results with confidence limits. Pegem, 2012. (Chapter 2.6-2.12
p
In-Class Discussion (5 minutes): The importance of
resenting results with calculated errors.
Lecture: Comparison of an experimental mean with a
known value.Comparison of two experimental means.
Paired t-test.One sided and two-sided tests.F-test N.Miller, J.CMiller, Statistics and Chemometrics for
4 Quick Practice (10 minutes): Applying significance dnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
tests to some test results. egem, 2012.(Chapter 3.1-3.6)
In-Class Discussion (5 minutes): Discussing the]
differences between one-sided and two-sided tests
Lecture: Outliers. Analysis of variance The chi-
squared test.Testing for normality of distribution.
uick Practice (5 minutes): Problems related toj . . . . .
glecking suspiciou(s data from )experimental data NMiller, J.CMiller, Statistics and Chemometrics for
5 dnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
Class Discussion (5 minutes): Discussion of the egem, 2012. (Chapter 3.7-3.12)
differences between analysis of variance (ANOVA)
and other tests
Lecture: Sampling. Separation and estimation of
variances using ANOVA.
Quick Practice (10 minutes): ANOVA applications N.Miller, J.CMiller, Statistics and Chemometrics for
dnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
6 In-Class Discussion (5 minutes): Discussion of thePegem, 2012. (Chapter 4.1-4.4)
importance of accurate sampling in chemical analyses
Quiz 1 (15 minutes): A short quiz on significance tests|
at the end of the lesson.
Lecture: Shewhart charts for mean and ranges. Method
performance studies.
N.Miller, J.CMiller, Statistics and Chemometrics for
7 Quick Practice (5 minutes): Calculating target values|Mnalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
and warning limits Pegem, 2012. (Chapter 4.5-4.7, 4.12)
In-Class Discussion (5 minutes): Discussing the]
importance of interlaboratory collaboration
8 Midterm 1 Review of all topics covered up to the exam week.
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Lecture: Calibration graphs in instrumental analysis,
Correlation coefficient. Regression line

In-Class Practice (15 min.): Creating a calibratio
graph using sample data and calculating relevan
[parameters.

Quick Practice (10 minutes): Calculation of the]
important calibration parameters

In-Class Discussion (5 minutes): Discussing the]
sensitivity of the method based on the linearity graph

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 5.1- 5.4)

Lecture: The errors of slope and intercept in regressio
line,Calculation of a concentration and its rando
error. Limits of detection and quantification.

Quick Practice (10 minutes): Calculating deviations|
of the slope and intercept of the calibration graph

10
In-Class Discussion (5 minutes): The importance o
determining the detection and detection limit.

Quiz 2 (15 min.): A short quiz on creating the]
calibration equation and calculating the regressio
coefficient.

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (B Chapter 5.5-5.7)

Lecture: The method of standard additions. Use o
regression lines for comparing analytical methods.

Quick Practice (10 minutes): Calibration usin,

11 standard addition and calculate sample concentration

In-Class Discussion (5 minutes): Discussion of the]
advantages of the standard addition method

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 5.8-5.9)

Lecture: Weighted regression lines.Intersection of two
straight lines.

Quick Practice (10 minutes): Calculate parameters|
related to weighted regression using test data.

In-Class Discussion (5 minutes): Discussing the]
difference between weighted regression and standar
regression.

12

Quiz 3 (15 minutes): A short quiz on calculating LOD|
and LOQ using calibration data at the end of lesson.

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 5.10-5.11)

Lecture: Experimantal design and optimization.

In-Class Discussion (5 minutes): Comparison o
classical ~optimization and optimization  wit
experimental design in determining appropriate
experimental conditions.

13

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 7.1-7.2)

Lecture: Two-way ANOVA.

Quick Practice (15 minutes): Two-way ANOV
application on experimental data

14 In-Class Discussion (5 minutes): Comparison of one-

'way and two-way ANOVA

Quiz 4 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 7.3-7.5)

Lecture: Applications  of

Factorial design

experimentel  design,|

15 In-Class Practice (10 minutes): Examples to identif}

important factors affecting experimental results.

N.Miller, J.CMiller, Statistics and Chemometrics for
nalytical Chemists. (Translator: Ahmet Uyanik), 6th edition,
egem, 2012. (Chapter 7.6-7.7)
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and cost savings in optimization using experimental
design methods.

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) 20

Final (Examination Duration + Examination Prep. Duration) 26

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS ‘-1 Temel kimyasal

kavramlar1 tanimlayip kimya
ile ilgili alanlardaki bilgileri,
uygulama arag-gereglerle
destekleyerek bilimsel
yaklagimi  6n plana alacak
sekilde ileri diizeydeki
kuramsal ve  uygulamal
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.

19)]
19)]
19
I~
I~

PC-2 Alanlarinda
edindikleri ileri diizey teorik
ve uygulamali bilgilerini,
kimya ile ilgili alanlardaki
problemlerin incelenmesi i¢in
deney  tasarlaylp  ¢Oziim
yontemi gelistirme, uygun
analitik yontemler ve
teknikler kullanarak
problemleri ¢6zme, verileri
toplama, sonuglar1 analiz etme
ve yorumlama igin
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
19}
19}
19}

PC-3 Alanlarinda
edindikleri ileri diizey teorik
ve uygulamali bilgileri
kullanarak kimya ile ilgili
alanlarda  karsilagilan ~ ve
ongoriilemeyen karmagik
sorunlara, arastirma
yontemlerini kullanarak, yeni
stratejik yaklagimlar
geligtirerek  ve  sorumluluk
alarak ¢0ziim
tiretebileceklerdir. / 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

I~
I
I
I~
I~

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 11/14




research methods, developing
new strategic approaches, and
assuming responsibility.

PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak ve
paydaslariyla ortaklasa
caligmalar yliriitebilecek ve
analitik diislinme 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~

|98]

[98]

|93]

|98]

PC-5 Ssectikleri bir veya
birden fazla kimya uygulama
alaninda  (Kalite  Egitimi,
Farmasotik Uriin,
Biyokimyasal = Teknolojiler,
Polimer Teknolojisi, Gida
Kimyasi, Cevre Kimyasi 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, Polymer

Technology, Food Chemistry,
Environmental Chemistry,
etc.).

193]

1

1

193]

|98]

PS ‘-6 Kimya alaninda

yaygmn  olarak  kullanilan
bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini,
problemleri  ¢dzmek, veri
analizi yapmak ve
simiilasyonlar gergeklestirmek
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.

I

I

19}

19}

19}

PC-7 Kimya ve ilgili
alanlardaki kariyer firsatlarini
degerlendirerek  kisisel ve
mesleki gelisim hedeflerini
belirleyebilecekler ve bu
hedeflere ulasmak icin hayat
boyu 0Ogrenme 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
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achieve these goals.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglart  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.

PQ-9 Bireysel ya da takim

olarak yiirtittiikleri
calismalarda ve projelerde
kalite  yOnetimi ilkelerini
uygulayarak  siirecleri ve
sonuglar1 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.

I~
I

(F°N

|98]

I~

PC-10 Belirli bir kimya ile
ilgili konu hakkinda literatiir
taramas1 yaparak giivenilir
bilgi kaynaklarmi 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.

P_(L—l 1 Teorik ve

uygulamali kimya alaninda
O0zglin akademik arastirma
yuriitebileceklerdir. / They
will be able to conduct
original academic research in
theoretical and applied
chemistry.

PC-12 ileri diizey kimya
bilgilerini takip edebilecek,
kimya ile ilgili konular1 ve
aragtirmalart kimyasal
terminoloji kullanarak Tiirkce
ve Ingilizcede tiim paydaslara
sozli ve yazilh  olarak
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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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