FAKULTE / ENSTITU ADI

Fen Edebiyat Fakiiltesi

BOL(‘JM / PROGRAM /
ANABILIM DALI ADI

Kimya

DERSIN ADI

Organik Kimya Laboratuvari 2

DERSIN KODU

KIM4931

YEREL KREDISi

2

AKTS KREDISi

4

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

YARIYIL

Giiz

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Kimya Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRIM

Kimya Boliimii

DERSIN KOORDINATORU

Zuhal TURGUT

ASISTAN(LAR)

Erdogan KIRPI, Fatma Tiilay TUGCU, Biisra ERTURK

DERSIN AMACI

Bu dersin amaci, Ogrencilere temel Organik Kimya laboratuvar becerisinin
kazandirilmasidir.

DERSIN iCERIGI

Organik reaksiyonlarin 6zellikleri; sentez basamaklari; genel organik kimya laboratuvar
islemleri; organik Kimya 2 dersi ile ilgili preparatlarin hazirlanmasi.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitabi:

“Organik Kimya Laboratuvar Foyii*, TIstanbul 2017, Prof. Dr. Niiket OCAL
SUNGUROGLU, Prof. Dr. Zuhal TURGUT, Prof. Dr. Belkiz BILGIN ERAN, Prof. Dr.
Feray AYDOGAN, Prof. Dr. Cigdem YOLACAN, Prof. Dr. Metin TULU, Prof. Dr. Lokman
TORUN, Dog. Dr. Hale OCAK, Yrd. Dog. Dr. Kadir TURHAN, Dr. Erdogan KiRPi, Dr.
Fatma Tiilay TUGCU, Dr. Cigdem YORUR GORECI, Dr. Omer Tahir GUNKARA, Giirkan
KARANLIK

Zorunlu Kaynaklar:

[1] Organik Kimya Laboratuvar Foyii

Onerilen Kaynaklar:

Solomons, G. Organik Kimya. 11. baskidan g¢eviri, Literatiir Yayinlari, 2020.

Bu dersi basarryla tamamlayan 6grenciler,

1. Organik kimya laboratuvarinin isleyisi ve laboratuvar giivenligi hakkinda
bilgi birikimine sahip olabileceklerdir.

2. Organik Kimya Laboratuvar bilgilerini reaksiyon sistemleri kurma, yiiriitme
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ve yorumlamada etkin ve dogru sekilde kullanabileceklerdir.

Bir organik sentez igin deney tasarlayabilir ve sonuglari bir rapor halinde
sunabileceklerdir.

Edindigi bilgileri organik kimya alaninda diger 0Ozgiin ¢aligmalarin
yiriitiilmesinde kullanabileceklerdir.

Temel organik kimya laboratuvar becerisi kazanabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1
Devam/Katilim:
e icerik: Ogrencilerin laboratuvar derslerine devam etmeleri ve
katilmalar1
e  Detayh Degerlendirme Kriterleri: 14 %5

- Deneylere aktif katilim, sorulan sorular1 cevaplama
- Deney sonuglarini raporlama

Laboratuvar: H

Uygulama (Sozlii Sinav):

e icerik: Organik Kimya Laboratuvarinda uyulmasi gereken temel
kurallara ve uygulanan bir yontem, teknik ya da sentez metoduna
hakim olmak

e  Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii stnav 1 %15

e Detayh Degerlendirme Kriterleri:

-Uyulmasi gereken kurallar agiklayabilme,
-Yontem, teknik ya da sentez metodunu istenildigi sekilde
aciklayabilme.

Arazi Calismasi H

Derse Ozgii Staj

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

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

e  Detayh Degerlendirme Kriterleri:

-Laboratuvarda gergeklestirilen teknikleri agiklayabilme

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

- TTwvonlamalt diiciinehilme varmmlama ve oereleelendirme
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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

o 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 o6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Seminer/Workshop ‘ ‘

e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz ylize Smav (90 dakika)

Ara Sinavlar:

1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kurallarinin anlagildiginin gosterilmesi
-Uygulanan tiim tekniklerin teorik olarak agiklanabilmesi
-Ogrenilen tekniklerin problemler iizerinde tanimlanabilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize Smav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim teorik ve deneysel yontemlerin tamamen
ogrenilmis oldugunun gosterilmesi
-Cesitli sentez reaksiyonlarini ger¢eklestirme becerilerinin
kullanilabilmesi
‘ Doénem ici Cahsmalarin Basari Notuna Katkis H %60 l
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 l
TOPLAM %100 | |
HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
1. Temel Laboratuvar kurallarmm okunmasi.
1 Konu Anlatimi: Temel Laboratuvar Kurallari Kaynak: Ders Kitab1 1-3.

Konu Anlatimi: Laboratuvarn genel isleyisi, kurallar1 igin
bilgilendirme (lab. giivenligi, ilk yardim, cam malzemelerin
tanitimi 1. Kurallar-bilgilendirme (lab. giivenligi, ilk
yardim, cam malzemelerin  tanitimj
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Laboratuvar-i¢ci Uygulama:
-Ornek diizeneklerin kurulumu

-Stizme teknikleri

Kaynak: Ders Kitabi, 3-8.

Konu Anlatimi:
- Saflastirma teknikleri- Kristallendirmenin temeli

1. Saflagtrma teknikleri. Kaynak: Ders

3 - Saflastirma teknikleri- Destilasyonun temeli ve tiirleri Kitabs, 8-20.
- Saflastirma teknikleri- Ekstraksiyonun temeli ve tiirleri
Konu Anlatimi: Saflastirma teknikleri-Kromatografi
. 1. Saflagtirma teknikleri-Kromatografini
Laboratuvar-i¢i Uygulama: . temeli ve tiirleri. Ek kaynak:
4 - Kromatografi uygulama- Kolon kromatografisi https://www.youtube.com/watch?v=KyMZ
- Saflik kontrolii (erime noktas1) _fp6dao, Ders Kitabr 22,23.
- Verim hesab1
Konu Anlatimi: Haloform reaksiyonu -Iyodoform
] 1. TIyodoform Deneyi. Kaynak: Ders Kitabu,|
5 ILaboratuvar-i¢ci Uygulama: Iyodoform sentezi 40.
Konu Anlatimi: Nitrolama reaksiyonu: o- ve p-Nitrofenol
1. o- ve p-Nitrofenol Deneyi. Kaynak: Ders
6 Laboratuvar-ici Uygulama: o- ve p-Nitrofenol sentezi Kitabu, 83.
Konu Anlatimi: Cannizzaro reaksiyonu -Benzil alkol ve Benzoik
asit) 1. Cannizzaro reaksiyonu. Kaynak: Ders|
7 .. . . . Kitaby, 111.
Laboratuvar-i¢ci Uygulama: Cannizzaro reaksiyonu -Benzil alkol]
've Benzoik asit)
8 Ara Smav 1 Smav haftasina kadar islenen konulart
tumu
Konu Anlatimi: Kenetlenme reaksiyonu -Fenil azo-B-naftol
9 Laboratuvar-i¢i Uygulama: Fenil azo-B-naftol sentezi I Fenil azo-B-naftol Deneyi. Kaynak: Ders
Kitabi, 105.
Konu Anlatimi: Asetilleme reaksiyonu -Aspirin
10 Laboratuvar-i¢ci Uygulama: Aspirin sentezi 1. Aspirin Deneyi. Kaynak: Ders Kitabs, 62.
Konu Anlatimi: Hidroliz reaksiyonu -Kat1 sabun
11 Laboratuvar-i¢ci Uygulama: Kat1 sabun eldesi 2. Sabun Deneyi. Kaynak: Ders Kitabs, 100.
Konu Anlatimi: UV ve FTIR Spektroskopisi ile yap1 tayini
Laboratuvar-i¢ci Uygulama: Sentezlenen bilesiklerin 1. FTIR Spektroskopisi ile yapi tayini EK
spektrumunun alinmasi ve yorumlanmasi (Benzil alkol ve Kaynak:
1 Benzoik asit) https://www.mt.com/tr/tr/home/application
s/L1_AutoChem_Applications/ftir-
Laboratuvar-ici Tartisma:Spektrumlarm karsilastirilmas:  vel spectroscopy.html.
yorumlanmasi
13 Konu Anlatimi: Telafi deneylerinin tamamlanmasi 1. Kaynak: Ders Kitabi 40,62,83,100.105,111
14 Konu Anlatimi: Genel degerlendirme-1 1. Kaynak: Ders Kitabi, 1-25.
15 Konu Anlatim:: Genel degerlendirme-2 1. Kaynak: Ders Kitabi 40,62,83,100.105,111
16 Final Tiim teknikler ve deneyler
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Etkinlikler liresi Toplam isyiikii

Ders Saati

Laboratuar

Uygulama (sozlii Sinav)

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 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

Organic Chemistry Laboratory 2

CODE

KIM4931

LOCAL CREDIT

2

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

Second 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

Zuhal TURGUT

ASSISTANT(S)

Erdogan KIRPI, Fatma Tiilay TUGCU, Biisra ERTURK

COURSE OBJECTIVES

This course aims to provide students with basic Organic Chemistry Laboratory skills.

COURSE CONTENT

Properties of organic reactions; synthesis steps; general organic chemistry laboratory
procedures; preparation of preparations related to organic chemistry 2 course.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

“Organik Kimya Laboratuvar Foyii*, Istanbul 2017, Prof. Dr. Niket OCAL
SUNGUROGLU, Prof. Dr. Zuhal TURGUT, Prof. Dr. Belkiz BILGIN ERAN, Prof. Dr.
Feray AYDOGAN, Prof. Dr. Cigdem YOLACAN, Prof. Dr. Metin TULU, Prof. Dr.
Lokman TORUN, Dog. Dr. Hale OCAK, Yrd. Dog. Dr. Kadir TURHAN, Dr. Erdogan
KIiRPI, Dr. Fatma Tiilay TUGCU, Dr. Cigdem YORUR GORECI, Dr. Omer Tahir
GUNKARA, Giirkan KARANLIK

Required Readings:

[1] Organik Kimya Laboratuvar Foyii

Recommended Readings:

Solomons, G. Organik Kimya. 11. translation from the edition, Literatiir Yayinlar1, 2020.

Course Learning Outcomes

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

1. Demonstrate your understanding of how an organic chemistry laboratory
functions and the importance of laboratory safety.

2. Use their knowledge of organic chemistry laboratories effectively and
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accurately when setting up, conducting, and interpreting reaction systems.

Design an organic synthesis experiment and present the results in a report.

Apply acquired knowledge to conduct other original studies in organic
chemistry.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Attendance and participation of students in laboratory
courses

e  Detailed Assessment Criteria: 14 %5
- Active participation in experiments, answering questions

- Reporting experiment results

Laboratory H

Application (Oral Examination):

e Content: To be able to master the basic rules to be followed in
Organic Chemistry Laboratory and a method, technique or synthesis
method applied.

e  Format: Individual oral examination with each student 1 %15

e  Detailed Assessment Criteria:

-To be able to explain the rules to be followed,
-To be able to explain the method, technique or synthesis method as

desired.

‘ 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)

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

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

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

Format: Group presentations

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.

Format: Written reports and group presentations

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 the topics covered
until the exam week.

Format: Face-to-face written exam. (90 minutes).
Detailed Assessment Criteria:
-Demonstrate understanding of the basic rules of the course

-Theoretical explanation of all applied techniques
-To be able to define the learned techniques on problems

Content: Comprehensive questions covering the entire content of the
course

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

Detailed Assessment Criteria:

- -Demonstrate that all the theoretical and experimental methods
covered in the course have been fully learned

-Using the ability to perform various synthesis reactions

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100
WEEKS COURSE OUTLINE Related Preparatlon

Reading the basic laboratory rules. Source:

1 Lecture: Basic Laboratory Rules Coursebook 13,

Lecture: General functioning of the laboratory,
information for the rules (lab. safety, first aid,

introduction of glass materials 1. Rules-information (lab safety, first aid, introduction of

In-laboratory Practice: glassware Source: Coursebook, 3-8.

-Setup of sample assemblies
-Filtration techniques

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 8/14



Lecture:

- Purification techniques - The basis of crystallization

3 Purification techniques - Basis and types of distillation 1. Purification techniques. Source: Coursebook, 8-20.
- Purification techniques - Basis and types of extraction
Lecture:
- Purification techniques-Chromatography
Purification  techniques-Chromatography.  Source:
4 In-laboratory Practice: Coursebook, 22,23, Additional Source:
-Chromatography application-Column chromatography https://www.youtube.com/watch?v=KyMZ _fp6dao.
- Purity control (melting point)
- Yield calculation
Lecture: Haloform reaction -lodoform
5 In-laboratory Practice: Haloform reaction -lodoform. Source: Coursebook, 40.
Haloform reaction -lodoform synthesis
Lecture: Nitration reaction: o- and p-nitrophenol
o- and p-Nitrophenol synthesis Source: Coursebook, 8-
6 In-laboratory Practice: 83.
0- and p-nitrophenol synthesis
Lecture: Cannizzaro Reaction - Benzyl Alcohol and
Benzoic Acid
7 In-laboratory Practice: Cannizzaro Experiment. Source: Coursebook, 111.
Cannizzaro Reaction
8 Midterm 1 All topics covered until the exam week.
Lecture:
Coupling Reaction - Phenyl azo-f-naphthol
Phenyl Azo-B-Naphthol Experiment. Source:
9 In-laboratory Practice: Coursebook, 105.
Phenyl Azo-f3-Naphthol
synthesis
Lecture:
Acetylation Reaction — Aspirin
10 [n-laboratory Practice: Aspirin Experiment. Source: Coursebook, 62.
Synthesis of Aspirin
Lecture:
Hydrolysis Reaction - Solid Soap
11 [n-laboratory Practice: Soap Experiment. Source: Coursebook, 100.
Synthesis of Soap
Lecture:  Structure  determination by  FTI
Spectroscopy
In-laboratory Prac.tlce: Taking and interpreting the Structure determination by FTIR Spectroscopy
spectra of synthesized compounds (Benzyl Alcohol and L )
12 Benzoic Acid) Additional Source: o
https://www.mt.com/tr/tr/home/applications/L1_AutoC
In-laboratory Discussion (5 min.): Comparison o hem_Applications/ftir-spectroscopy. html.
spectra
Lecture:
13 Completion of make-up experiments Source: Coursebook, 40, 62,83,100,105,111
14 Lecture: General evaluation-1 Source: Coursebook, 1-25.
Lecture: General evaluation-2
15 Source: Coursebook, 40, 62,83,100,105,111
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16 Final

All techniques and experiments

ECTS WORKLOAD TABLE

Activities

Number Duration
(Hour)

Total Workload

Course Hours

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)

8

Final (Examination Duration + Examination Prep. Duration)

8

Total Workload:

Total Workload / 30(h):
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS ‘-1 Temel kimyasal

kavramlart  tanimlayip
kimya ile ilgili
alanlardaki bilgileri,
uygulama arag-gereclerle
destekleyerek  bilimsel
yaklasgimi  6n  plana
alacak  sekilde ileri
diizeydeki kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /
Define the basic
chemical concepts and
gain advanced theoretical
and practical knowledge
in the fields related to
chemistry in a way to
emphasize the scientific
approach by supporting
the knowledge  with
application tools and
equipment.

PS ‘-2 Alanlarinda

edindikleri ileri diizey
teorik  ve uygulamali
bilgilerini, kimya ile
ilgili alanlardaki
problemlerin incelenmesi
icin deney tasarlayip
¢Ozliim yontemi
gelistirme, uygun analitik
yontemler ve teknikler
kullanarak ~ problemleri
¢Ozme, verileri toplama,
sonuglar1 analiz etme ve
yorumlama i¢in
kullanabileceklerdir.

/ Students will be able to
use  their  advanced
theoretical and practical
knowledge in the field of
chemistry to  design
experiments and develop
solution methods for the
investigation of problems
in chemistry related
fields, solve problems
using appropriate
analytical methods and
techniques, collect data,
analyze and interpret
results.

[—
[—
[—
[
[

N
[}
N
18]
N

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
gelistirerek ve

I
I~
I
I~
I
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sorumluluk alarak ¢éziim
iiretebileceklerdir.

/ To be able to solve
complex and unforeseen
problems encountered in
chemistry related fields
by using advanced
theoretical and practical
knowledge in their fields,
using research methods,
developing new strategic
approaches and taking
responsibility.

PC-4 Kimya ve ilgili
alanlarda bagimsiz olarak
ve paydaslariyla
ortaklaga calismalar
yiirlitebilecek ve analitik
diistinme yetenegini
kullanabileceklerdir.

/ Students will be able to
conduct studies
independently and in
collaboration with
stakeholders in chemistry
and related fields and use
analytical thinking skills.

IS

I~

F°N

I~

I

PC-5 segtikleri 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
gain 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.).

F°N

I~

(IS

I~

I

PS ‘-6 Kimya alaninda

yaygmn olarak kullanilan
bilgisayar ve yapay zeka
teknolojileri ile en az bir
programlama dilini,
problemleri ¢6zmek, veri
analizi  yapmak  ve
simiilasyonlar
gerceklestirmek igin
etkin bigimde
kullanabileceklerdir.

/ They will be able to
effectively use computer
and artificial intelligence
technologies widely used
in the field of chemistry
and at least one
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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 ulagsmak i¢in
hayat boyu 0Ogrenme

stratejilerini
kullanabileceklerdir.
/Identify personal and
professional
development goals by
evaluating career
opportunities in

chemistry and related
fields and use lifelong
learning  strategies  to
achieve these goals.

PC-8 Bilimsel
aragtirmalarini ve
mesleki faaliyetlerini
yiiriititken ~ dogabilecek
hukuksal sonuglari
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 line with professional
ethical principles and
social and universal
values and with a sense
of social responsibility
and justice, taking into
account the legal
consequences that may
arise while conducting
scientific research and
professional activities.

Pg-9 Bireysel ya da

takim olarak yiiriittiikleri

calismalarda ve
projelerde kalite
yoOnetimi ilkelerini
uygulayarak stirecleri ve
sonuglari kalite

standartlar1 ¢ergevesinde
degerlendirebileceklerdir.
/ They will be able to
evaluate processes and
results within the
framework of quality
standards by applying
quality management
principles to their
individual and team
projects.
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PC-10  Belirli  bir

kimya ile ilgili konu

hakkinda literatiir

taramasi yaparak

giivenilir bilgi

kaynaklarim1  etkin  bir

sekilde

kullanabileceklerdir / z z z z ;
By conducting a

literature review on a

specific chemistry-

related topic, they will be

able to use reliable

sources of information

effectively.

Pg-ll Teorik  ve

uygulamali kimya

alaninda 6zglin akademik

arastirma

yiiriitebileceklerdir,  / 4 4 4 4 4

Conduct original
academic research in the
field of theoretical and
applied chemistry

PC-12 fleri diizey
kimya bilgilerini takip
edebilecek, kimya ile

ilgili konular ve
aragtirmalart  kimyasal
terminoloji  kullanarak

Tiirkge ve Ingilizcede
tim paydaslara sozlii ve
yazili olarak
aktarabileceklerdir. /
Students will be able to
follow advanced
chemistry knowledge,
transfer chemistry related
topics and researches to
all stakeholders orally
and in writing in Turkish
and English  using
chemical terminology.

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

Sayfa: 14/14




