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DERSIN TURU
. - Temel Meslek Dersleri

DERSIN KATEGORISI

DERSIN VERILIS SEKLi Yz Yize

DERSI SUNAN AKADEMIK - A

BIiRIM Molekuler Biyoloji ve Genetik Bolum

DERSIN KOORDINATORU Munise Yurtsever

ASISTAN(LAR)
Bu dersin amaci, 6grencilerin ekolojinin temel kavramlarini, tarihsel gelisimini, biyotik ve
abiyotik faktorlerin organizmalar iizerindeki etkilerini, populasyon, komiinite ve ekosistem
diizeyindeki dinamikleri kavramalarina ve analiz etmelerine yardimci olmaktir. Ders ayni

DERSIN AMACI zamanda, dgrencilerin ekolojik siirecleri yorumlama, doga sistemlerini ¢ok katmanli
yapilariyla degerlendirme ve ¢evresel degiskenlerin tiirler arasi iligkiler ve tiirlesme
tizerindeki etkisini inceleme ve anlama becerileri kazandirmay1 amaglamaktadir.
Ekolojideki temel tanim ve kavramlar; yer kiirenin tarihsel degisimi; abiyotik faktorler ve

DERSIN iCERIGi biyotik faktérler; popiilasyon, komiinite ve ekosistem ekolojisi ve tiirlerin olusumuna etkisi;

biyogesitlilik; siiksesyon; ekolojik genetik; ¢evre kirliligi.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Molles Jr, Manuel C. Ekoloji (Kavramlar ve Uygulamalar). 8. baskidan geviri, Palme
Yayincilik, 2022.

[2] Odum, E.P., Barret, G.W., (Ceviri Ed.Isik, K.). Ekolojinin Temel Ilkeleri. 5. baskidan
ceviri, Palme Yaymecilik, 2016.

[3] Akman, Yildirim. Ekolojik Sentez, Pame Yayincilik, 2012.

[4] Inan, NURDAN. Tarihsel Jeoloji, giincellenmis 2. Baski, Seckin Yaymevi, 2017.

[5] Audesirk, Teresa, Audesirk, Gerald, and Byers, Bruce E. Biology, Life on Earth with
Physiology, Eleventh Edition, 2017.
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[6] Begon, Michael, Townsend, Colin R., Harper, John L. Ecology: From Individuals to

Ecosystems, Fourth Edition, Blackwell Publishing.

Onerilen Kaynaklar:
[1] Nosil, Patrik. Ecological Speciation, Oxford Press, 2012.

Ders Ogrenim Ciktilari

Bu dersi basariyla tamamlayan 6grenciler,

1.

Ekoloji biliminin temel kavramlarini, tarihsel gelisimini ve ekolojinin bilimsel
yontemlerle nasil sekillendigini agiklayabileceklerdir.

Ekolojideki biyotik ve abiyotik faktdrleri tanimlayarak canlilarin ¢evreyle olan
iliskilerini degerlendirebileceklerdir.

Yerkiirenin jeolojik gecmisi ve tarihsel degisiminin ekolojik sistemlere etkisini
kavrayabileceklerdir.

Popiilasyonlarda biiyiime modelleri, dagilm desenleri ve popllasyon
parametrelerini yorumlayabileceklerdir.

Tir cesitliligi, enerji akist ve madde dongilerinin ekosistem isleyisini
aciklayabileceklerdir.

Ekosistem siiksesyonu ve biyolojik gesitlilik kavramlarim agiklayarak dogal ve
insan kaynakli degisimlere karsi ekosistem tepkilerini degerlendirebileceklerdir.

Ekolojik etmenlerin tiirlesme tizerindeki etkilerini, ekolojik genetik ve tiirlerin
adaptasyon sureclerini yorumlayabileceklerdir.

Cevre kirliligi tiirlerini tanimlayarak, bu kirliliklerin ekosistem ve canlilar
tizerindeki etkilerini yorumlayabileceklerdir.

Etkinlikler

DEGERLENDIRME SISTEMi

Say1 Katki Payr

Devam/Katilim:

Laboratuvar:

Uygulama (So6zlii Sinav):

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Sinavdan 6nceki hafta islenen konuyu kapsayan sorular

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

® Detayl Degerlendirme Kriterleri:

- Derste iglenen teorik bilgileri kullanarak sorulart dogru
cevaplayabilme

5 %20

Odev:

Sunum/Jari:

Proje:

Seminer/Workshop

Ara Sinavlar:

2 %40
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e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
® Format: Yiiz yiize. Sinav (60 dakika).
® Detayh Degerlendirme Kriterleri:
-Ekoloji ile ilgili temel kavramlarin ve sistemlerin anlasildiginin
gosterilmesi
-Sistemlerdeki isleyis ve aralarindaki etkilesimlerle ilgili sorular1
yanitlayabilme
Final:
e Tcerik: Ders boyunca islenen konularn tiimiinii kapsayan kapsamli
sorular
e Format: Yiiz yiize. Smav (60 dakika).
® Detayh Degerlendirme Kriterleri: 1 9640
- Derste iglenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
- Konular arasindaki baglantilarin anlagildigini gsteren sorulari
yanitlayabilme
Dénem ici Calismalarin Basar1 Notuna Katkis %60
Final Stnavimin Basar1 Notuna Katkisi %40
TOPLAM %100
HAFTALIK KONULAR VE ILGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
1. Ekoloji biliminin tanimu, tarihsel geligimi
1 Konu Anlatimi: Ekoloji biliminin tanimu, tarihsel gelisimi ilgili sunumun okunmasi. Kaynak: Ders
Kitab1 2, 1-17.
Ekoloji ile ilgili temel tanim ve
2 Konu Anlatimi: EKolojide Temel Kavramlar kavramlarin okunmasi. Kaynak: Ders
Kitab1 2, 1-17.
Diinyanin olusumundan bugiine kadar
3 Konu Anlatimr: Yerkiirenin tarihsel degigimi gecirdigi  degisim ile ilgili sunumun
okunmast. Kaynak: Ders Kitab1 4,13-177.
Konu Anlatim: Ekolojide abiyotik faktérler Canlilar etkileyen cansiz etmenlerle ilgili
4 sunumun okunmasi. Kaynak:Ders Kitabi
3, 84-120, Ders Kitab1 1, 101-171.
Canlilar etkileyen canli etmenler ile ilgili
5 Konu Anlatimi: Ekolojide biyotik faktorler sunumun okunmasi. Kaynak: Ders Kitab1
2,142-172.
Konu Anlattimi: Populasyon ekolojisi Popiilasyon kavraminin ve popiilasyona
6 ait 6zellikler ile ilgili sunumun okunmasi.
Kaynak: Ders Kitabi 1, 198-258.
Komiinitenin unsurlarinin ve tiirler arasi
Konu Anlatimi: Komiinite Ekolojisi etkilesimler ile ilgili sunumun okunmasi.
7 Kisa Smav 1 (15 dk.): Ders sonunda, bir 6nceki derste iglenen Kgynak: Ders Kitabt 1, 343-381, Ders
konulari i¢eren bir kisa sinavin yapilmasi Kitabr 2, 282-335.
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Kisa Siav 1: Popilasyon ekolojisi ile
ilgili konu tekrari.
Sinav haftasina kadar islenen konularin
8 Ara Smav 1 timinin tekrar edilmesi.
Ekosistem ve enerji akisi ile ilgili
Konu Anlatimi: Ekosistemler ve Enerji Akisi sunumun okunmasi. Kaynak: Ders Kitab1
9 Kisa Sinav 2 (15 dk.): Ders sonunda, bir nceki derste islenen 2, 17-24, Ders Kitabi 5, 571-591.
konular1 igeren bir kisa sinavin yapilmasi Kisa Smav 2: Onceki hafta konularinin
tekrart.
Biyogesitlilik ve Ekosistem Ornekleri ile
) ilgili sunumun incelenmesi. Kaynak: Ders
Konu Anlatimi: Biyogesitlilik ve Ekosistem Ornekleri Kitab1 5, 621-638, Ders Kitab1 2, 412-
10 Kisa Smnav 3 (15 dk.): Ders sonunda, bir dnceki derste islenen 458.
konulart igeren bir kisa sinavin yapilmasi Kisa Sinav 3: Onceki hafta konularnin
tekrart.
Bos araziden klimaksa ekosistemin
Qo . S gelisim basamaklar ile ilgili sunumun
Konu Anlatim:: Siiksesyon (Ekosistem Geligimi) incelenmesi. Kaynak:Ders Kitabi 2, 336-
11 Kisa Smav 4 (15 dk.): Ders sonunda, bir 6nceki derste islenen 368.
konulari i ir k 1 . ..
onulart igeren bir kisa sinavin yapiimas1 Kisa Sinav 4: Onceki hafta konularinin
tekrart.
12 Ara Smav 2 Slnav .haftasma k:cldar }slenen konularin
timaniin tekrar edilmesi.
Ekolojide kullanilan molekiiler biyoloji
Konu Anlatimi: Ekolojik Genetik, Molekdler Ekoloji ve ve genetik teknikleri ve kullanimlar ile
Koruma Biyolojisi ilgili sunumun okunmasi. Kaynak: Ders
13 i+ onceki - Kitab1 5, 337-348
Kisa Smav 5 (15 dk.): Ders sonunda, bir 6nceki derste islenen 11ab1 o, :
konulari i¢eren bir kisa sinavin yapilmasi Kisa Simav 5: Onceki hafta konularinin
tekrart.
Kirlilige sebep olan faktéreler ve ekolojik
14 Konu Anlatimi: Cevre Kirliligi etkileri ile ilgili sununum okunmasi.
Kaynak: Ders Kitab1 1, 77-96.
15 Simif-i¢i Tartisma: Islenen konularin tiimiiniin tekrar edilmesi Islenen konularin tiimiiniin tekrar edilmesi
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Suresi (Saat) Toplam Isyiikii
Ders Saati 14 3 42
Laboratuar
Uygulama (sozlii Sinav)
Arazi Calismasi
Sinif Dis1 Ders Calismasi 14 2 28
Derse Ozgii Staj
Odev
Kiiciik Siavlar/Stiidyo Kritigi 5 2 10
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Projeler
Sunum / Seminer
ﬁl:;l ?;ﬁ(a;li;a:egis)mav Siiresi + Siav 2 10 20
F.i'nal _(Slnav Siiresi + Smav Hazirhk 1 15 15
Suresi)
Toplam T yiikii: 115
Toplam Ts yiikii / 30(s): 3,83
AKTS Kredisi: 4
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Molecular Biology and Genetics

TITLE OF COURSE Ecology

CODE MBG4111
LOCAL CREDIT 3

ECTS 4

LECTURE HOUR / WEEK 3

PRACTICAL HOUR / WEEK 0
LABORATORY HOUR / WEEK 0
PREREQUISITE None
SEMESTER Fall

COURSE LANGUAGE Turkish / English
LEVEL OF COURSE First Cycle
COURSE TYPE Required @ Bachelor Programme in Molecular Biology and Genetics
COURSE CATEGORY Core courses

MODE OF DELIVERY

Face-to-face

OWNER ACADEMIC UNIT

Department of Molecular Biology and Genetics

COURSE COORDINATOR

Munise YURTSEVER

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand and analyze the fundamental concepts of
ecology, its historical development, and the effects of biotic and abiotic factors on
organisms, as well as the dynamics at the population, community, and ecosystem levels.
The course also aims to develop students’ ability to interpret ecological processes, evaluate
natural systems with their multilayered structures, and examine and comprehend the
impacts of environmental variables on interspecies relationships and speciation.

COURSE CONTENT

Basic definitions and concepts in ecology; historical changes of the Earth; abiotic and biotic
factors; population, community, and ecosystem ecology and their effects on species
formation; biodiversity; succession; ecological genetics; environmental pollution.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1] Molles Jr, Manuel C. Ekoloji (Kavramlar ve Uygulamalar). 8. baskidan ¢eviri, Palme
Yaymeilik, 2022.

[2] Odum, E.P., Barret, G.\W.,. Ekolojinin Temel Ilkeleri. (Ceviren: Isik, K.) 5. baskidan
ceviri, Palme Yaymecilik, 2016.

[3] Akman, Yildirim. Ekolojik Sentez, Palme Yayncilik, 2012.

[4] Inan, Nurdan. Tarihsel Jeoloji. Giincellenmis 2. Baski, Seckin Yayinevi, 2017.
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[5] Audesirk, Teresa, Audesirk, Gerald, and Byers, Bruce E. Biology, Life on Earth with
Physiology, Eleventh Edition, 2017.

[6] Begon, Michael, Townsend, Colin R., Harper, John L. Ecology: From Individuals to
Ecosystems, Fourth Edition, Blackwell Publishing, 2006.

[7] Yurtsever, Munise. Ekoloji Ders Notlart.

https://avesis.yildiz.edu.tr/munise/dokumanlar.

Recommended Reading:

Nosil, P. (2012). Ecological Speciation. Oxford University Press.

Course Learning Outcomes

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

1.

Explain the fundamental concepts of ecology, its historical development, and
how ecology has been shaped by scientific methods.

Define biotic and abiotic factors in ecology and evaluate the interactions of
organisms with their environment.

Comprehend the geological history of the Earth and the effects of historical
changes on ecological systems.

Interpret growth models, distribution patterns, and population parameters in
populations.

Explain ecosystem functioning in terms of species diversity, energy flow, and
nutrient cycles.

Explain the concepts of ecosystem succession and biodiversity, and evaluate
ecosystem responses to natural and human-induced changes.

Interpret the effects of ecological factors on speciation, as well as ecological
genetics and species adaptation processes.

Define types of environmental pollution and interpret their effects on ecosystems
and living organisms.

Activities

EVALUATION SYSTEM

Number Percentage of Grade

Attendance/Participation:

Laboratory

Application (Oral Examination):

Field Work

Special Course Internship (Work Placement)

Quizzes/Studio Critics:

® Content: Questions covering the subject of the week before the exam

® Format: Face-to-face multiple-choice quiz (5-10 minutes) 5 20%

® Detailed Assessment Criteria: Ability to answer questions correctly
by using theoretical information processed in the course.

Homework Assignments:

Presentations/Jury:
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https://avesis.yildiz.edu.tr/munise/dokumanlar

Project:
Seminar/Workshop
Midterms:
 Content: Comprehensive questions covering all of the topics
covered until the exam week
* Format: Face -to -face. Exam (60 minutes)
* Detailed evaluation criteria: 2 40%
-Showing the understanding of basic concepts and systems related to
ecology
-Answering questions about the functioning of the system and the
interactions between them
Final:
* Content: Comprehensive questions covering all the topics covered
throughout the course
e Format: Face -to -face. Exam (60 minutes)
* Detailed evaluation criteria: 1 40%
- Showing that all the topics committed in the course are in -depth
understanding
- Answering questions showing that the links between the subjects are
understood
Percentage of In-Term Studies 60%
Percentage of Final Examination 40%
TOTAL 100%
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES
WEEKS COURSE OUTLINE Related Preparation
Lecture: Definition and Historical Development of Reading the presentation on the definition and
1 Ecology historical development of ecology. Source: Textbook
2, pp. 1-17.
Lecture: Fundamental Concepts in Ecology Reading the presentation on the fundamental
2 definitions and concepts related to ecology. Source:
Textbook 2, pp. 1-17.
Lecture: Historical Changes of the Earth Reading the presentation on the changes the Earth has
3 undergone since its formation. Source: Textbook 4,
pp. 13-177.
Lecture: Abiotic Factors in Ecology Reading the presentation on abiotic factors affecting
4 living organisms. Source: Textbook 3, pp. 84-120,
Textbook 1, pp. 101-171.
5 Lecture: Biotic Factors in Ecology Reading the presentation on biotic factors affecting
living organisms. Source: Textbook 3, pp. 84-120.
Lecture: Population Ecology Reading the presentation on the concept of population
6 and the characteristics of populations. Source:
Textbook 2, pp. 142-172, Textbook 1, pp. 198-258.
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1. Reading the presentation on the components of the

Lecture: Community Ecolo
y i community and interspecific interactions. Source:

7 Quiz 1 (15 min): At the end of the class, a short quiz Textbook 1, pp. 343-381, Textbook 2, pp. 282-335.
covering the topics from the previous lesson will be 2. Quiz 1: Review of topics related to population
administered. ecology.

8 Midterm 1 Review of all topics covered until the exam week.
Lecture: Ecosystems and Energy Flow 1. Reading the presentation on ecosystems and energy

. . . flow. Source: Textbook 2, pp. 17-24, Textbook 5, pp.

9 Quiz 2 (15 min): At the end of the class, a short quiz 571-591 PP PP
covering the topics from the previous lesson will be ) - ) )
administered. 2. Quiz 2: Review of the previous week’s topics

1. Studying the presentation on biodiversity and

Lecture: Biodiversity and Examples of Ecosystems
ecosystem examples. Source: Textbook 5, pp. 621—

10 Quiz 3 (15 min): At the end of the class, a short quiz 638, Textbook 2, pp. 412-458.
covering the topics from the previous lesson will be 2. Quiz 3: Review of the previous week’s topics
administered.

Lecture: Succession (Ecosystem Development) 1. Studying the presentation on the stages of

1 Quiz 4 (15 min): At the end of the class, a short quiz development from bare land to climax ecosystem.
covering the topics from the previous lesson will be Source: Textbook 2, pp. 336-368.
administered. 2. Quiz 4: Review of the previous week’s topics.

12 Midterm 2 1. Review of all topics covered until the exam week.
Lecture: Ecological Genetics, Molecular Ecology, 1. Reading the presentation on molecular biology and
and Preservation Biology genetic techniques used in ecology and their

13 . . . applications. Source: Textbook 1, pp. 77-96.

Quiz 5 (15 min): At the end of the class, a short quiz 9 i75: Revi fth . » .

covering the topics from the previous lesson will be . Quiz5: Review of the previous week’s topics.
administered.

Lecture: Environmental Pollution 1. Reading the presentation on the factors causing

14 pollution and their ecological impacts. Source:

Textbook 3, pp. 431-632.

15 In-Class Discussion (5 minutes): Review of all Review of all topics covered
topics covered

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload
Course Hours 14 3 42
Laboratory
Application

Field Work

Study Hours Out of Class 14 2 28
Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics 5 2 10
Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 2 10 20
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Final (Examination Duration + Examination Prep. Duration) 15 15
Total Workload: 115
Total Workload / 30(h): 3,83

ECTS Credit: 4
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Ders Odrenim Ciktist & Program Ciktis1 Matrisi

PC-1 Molekler biyoloji ve

genetik alanindaki temel yap1
ve surecleri kavrayabilecekler,
biyolojik sistemlerin,
hiicrelerin ve genlerin isleyisini
hiicresel ve molekdler diizeyde
analiz  edebilecekler, deney

tasarimi yapabilecekler,
laboratuvar tekniklerini
uygulayabilecekler, elde
ettikleri verileri
degerlendirebilecekler ve
sonuglarini

yorumlayabileceklerdir./Comp
rehend the  fundamental
structures and processes in the
field of molecular biology and
genetics, analyse the
functioning  of  biological
systems, cells and genes at the
cellular and molecular levels,
design  experiments, apply
laboratory techniques; evaluate
the obtained data and interpret
the results

PQ-Z Molekiler biyoloji ve

genetik alanmnm temel kavram,
ilke ve kuramlarini kullanarak
yasam  Dbilimleri ile ilgili
problemlerin  tanimlanmas,
yorumlanmasi ve c¢odziimiinde
uygun yontemleri
secebileceklerdir./ Select
appropriate methods  for
identifying, interpreting and
solving problems in the life
sciences employing the
fundamental concepts,
principles and theories of
molecular biology and genetics.

|~

(E=S

(E=S

(E=S

(E=S

(B

(B

|

PQ-3 Molekiiler biyoloji ve

genetik alanindaki bilgilerini
kullanarak bir olayi, olguyu,
donanimi veya iriini anlayip
yorumlayabilecekler,

problemleri

tanimlayabilecekler, ¢oziim
icin uygun bilimsel yontemleri
secebilecekler ve

kullanabilecekler ve deneysel
verileri analiz  etmek igin
istatistiksel ~ ydntemleri  ve
biyoinformatik araglar1 etkin
sekilde uygulayabileceklerdir./
Understand and  interpret
phenomena, processes,
equipment or products, identify
problems; select and apply
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appropriate scientific methods
for solutions and effectively use
statistical methods and
bioinformatics tools to analyse
experimental data using their
knowledge  of  molecular
biology and genetics.

P§-4 Disiplinleraras1 bir

yaklasimla, farkli alanlarda
edinmis  olduklar1  bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

PQ-5 Molekiler biyoloji ve

genetik alaninda edindikleri
bilgi  birikimlerini, genetik,
genomik ve gelisim biyolojisi,
tibbi  biyoloji ve genetik,
biyoteknoloji, sentetik biyoloji
ve biyoinformatik gibi disiplin-
i¢i ve disiplinleraras1 uzmanlik
alanlarinda
gelistirebileceklerdir./ Advance
their acquired knowledge in
molecular biology and genetics
in  both disciplinary and
interdisciplinary  areas  of
specialisation such as genetics,
genomics and developmental
biology, medical biology and
genetics, biotechnology,
synthetic biology and
bioinformatics.

|~

|

|

(B

(B

(&2}

(&2}

(&2}

PQ-G Molekiler biyoloji ve

genetik alaninda yaygin olarak
kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢dzmek,  veri
analizi yapmak ve
similasyonlar gergeklestirmek
icin etkin bicimde
kullanabileceklerdir./ Use at
least one programming
language and computer and
artificial intelligence
technologies widely employed
in  molecular biology and
genetics for problem-solving,
data analysis, and simulations.

PC-7 Molekiiler biyoloji ve

genetik ve ilgili alanlardaki

bilimsel ve teknolojik
gelismeleri izleyebilecek,
kariyer firsatlarin

degerlendirerek  kisisel  ve
mesleki gelisim  hedeflerini
belirleyebilecek ve bu hedeflere
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ulasmak icin hayat boyu
Ogrenme stratejilerini
kullanabileceklerdir./  Follow
scientific and technological
developments in  molecular
biology and genetics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8. Bilimsel
aragtirmalarint = ve  mesleki
faaliyetlerini ylruturken

dogabilecek hukuksal sonuglari
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel
degerler dogrultusunda  ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket
edebileceklerdir./ Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

[~

[~

[~

[~

[~

|-~

|-~

[~

PQ-Q Bireysel olarak ya da
takimlarda  etkin  bigimde
¢alisabileceklerdir./ Work
effectively both independently
and as part of a team.

PC-10 Molekiiler biyoloji

ve genetik alaninda giivenilir
bilgi kaynaklarma ulasarak
literatiir taramasi1 yapabilecek
ve akademik arastirma
tasarlayip yiiriitebileceklerdir./
Access reliable sources of
information, conduct literature
reviews, and design and carry
out academic research in the
field of molecular biology and
genetics.

PC-11 Molekiiler biyoloji

ve genetik alanindaki konulari,
aragtirmalart ve problemlere

yonelik  ¢dziimleri, alan
terminolojisini kullanarak tiim
paydaslara Tiirkge ve

Ingilizcede sozli ve yazili
olarak etkili bicimde
aktarabileceklerdir./

Effectively communicate
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topics, research, and problem
solutions in the field of
molecular biology and genetics
to all relevant stakeholders
using appropriate molecular
biology and genetics
terminology, both orally and in
writing, in Turkish and in
English.
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