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211511101

Genel Biyoloji |

General Biology |

Zorunlu

Biyoloji  biliminin tarihsel gelisimi, biyolojik kavramlar.
Biyomolekiiller: karbohidratlar, yaglar, proteinler. Okaryotlar,
Prokaryotlar. Bitki ve hayvan hiicresinin 6zellikleri. Hayvan hiicre
biyolojisi, hiicre organelleri, metabolik olaylar, omurgasizlar,
omurgalilar, sistematik, genetik, ¢ogalma ve gelisme, hormonlar.

Compulsory

Historical development of biology, biological terms.
Biomolecules: carbohydrates, lipids, proteins. Eukaryotes
prokaryotes. Characteristics of plant and animal cells. Animal cell
biology, organelles, metabolic events, invertebrates, vertebrates,
taxonomy, genetics, reproduction and developments, hormones.

211511102

Genel Biyoloji Laboratuvari I

General Biology Laboratory |

Zorunlu

Mikroskobun tanitimi, Mikroskobun tarihsel gelisimi ve ¢alisma
prensipleri, laboratuvarda kullanilan arag ve gereglerin tanitimi,
laboratuvar tekniklerine giris, hiicre ve dokularin incelenmesi, bir
hiicreli organizmalara ait orneklerin incelenmesi, omurgasiz ve
omurgali hayvanlara ait rneklerin incelenmesi.

Compulsory

Introducing microscope, Historical development of microscopy
and working principles, presentation of the laboratory equipments,
introduction to the laboratory techniques, investigating cell and
tissues, examining the single cell organisms, examining
invertebrate and vertebrate organisms.
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211511103

Ekoloji ve Cevre

Ecology and Environment

Zorunlu

Ekolojiye giris, ekolojinin dallari, ¢evre etmenlerinin ve biyotik
faktorlerin etkisi, canlilar arasindaki iliskiler, ekosistemler, madde
gevrimi, insan ve gevre, ¢evre Kirlenmesi ve g¢evre korumasi,
radyoekoloji, ¢evre egitimi. Yasam stratejileri, gen bankalari.
Ekonomisi ve planlama, siirdiiriilebilir kalkinma.

Compulsory

Introduction to ecology, branches of ecology, impacts of biotic
and environtmental factors, association between living organisms,
ecosystems, substance cycles, human and environment, pollution
and protection, radioecology, education on environment. Life
Strategies, gen banks. Environmental economics and planning,
sustainable development.

211511104

Genel Matematik

General Mathematics

Zorunlu

Sayilar, kiimeler, fonksiyonlar, limit, tiirev, integral, logaritma,
oran ve oranti, denklemler. Fonksiyonlarda limit ve siireklilik
kavrami. Tiirev ve uygulamalari. Integral. Bazi integral alma
yontemleri.

Compulsory

Numbers, clusters, functions, limit, differentiation, integral,
logarithm, proportion, equations. Functions limits and continuity.
Derivative applications of derrivative. Drawing of Graphs.
Integral. Techniques of Integration

211511105

Genel Kimya

General Chemistry

Zorunlu

Maddenin 6zellikleri, atomlar, molekiiller ve iyonlar, kimyasal
bilesikler ve reaksiyonlar, sivilar, katilar, gazlar, periyodik tablo,
cozeltiler, asit-baz dengesi, termokimya, elektrokimya.
Molekiiller aras1 kuvvetler.

Compulsory

Properties of substance, atoms, molecules and ions, chemical
compounds and reactions, liquids, solids and gases, periodic table,
solutions, acid-base equilibrium, thermochemistry,
electrochemistry. Intermolecular forces

431511301

Yabanci Dil I: Ingilizce

Zorunlu

Tanmigma, “be” fiili, sayilar, renkler, sahiplik sifatlari, sahiplik
fiilleri, varlik-yokluk bildirme, yer edatlari, emir ciimleleri, siklik
zarflari, nesne zamirleri, yapabilmek-edebilmek kalibi, saat
okuma, fiyat sorma-sdyleme, para birimleri, genis zaman, simdiki
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zaman, ge¢mis zaman, simdiki zamanin hikayesi, gereklilik
fiilleri, meslek sorma-sdyleme, baglaglar, 6zel kipler.

Foreign Language I: English

Compulsory

Introduction to the course, to be, numbers, colors, possessive
adjectives, have got-has got, there is/there are, prepositions,
imperatives, frequency adverbs, pronouns, can/can’t, talking
about time, money and price, currency, present simple, present
continuous, past simple, past continuous, have to/don’t have to,
talking about jobs, conjunctions, modals.

751511301

Tiirk Dili |

Zorunlu

Dil, dil-kiiltiir iliskisi, Tiirk dilinin diinya dilleri arasindaki yeri,
Tiirk dilinin gelisimi ve tarihi devreleri, Tiirk dilinin bugiinkii
durumu ve yayilma alanlari, Tiirk¢ede sesler ve siniflandirilmasi,
Tiirkce’nin ses Ozellikleri ve ses bilgisi ile ilgili kurallar, hece
bilgisi, imla kurallar1 ve uygulamasi, noktalama isaretleri ve
uygulamasi, Tiirk¢e’nin  yapim ekleri ve uygulamasi,
kompozisyonla ilgili genel bilgiler, kompozisyon yazmada
kullanilacak plan ve uygulamasi, Tiirk¢e *de isim ve fiil ¢ekimleri,
kompozisyonda anlatim sekilleri ve uygulamasi, zarflarin ve
edatlarin Tiirkge ’deki kullanilisi.

Turkish Language |

Compulsory

Language, relation between language and culture, place of Turkish
language among the world languages, development and historical
circuits of Turkish language, today's situation and spreading areas
of Turkish language, voices and classification of Turkish
language, voices of Turkish language and rules about sound,
syllabic, application of punctuation marks and its application,
Turkish production addition and application, general information
about composition, plan and application to be used in composition
writing, Turkish name and verb forms, composition form and
application in composition, use of adverbs and prepositions in
Turkish.

711511301

Atatiirk Ilkeleri ve inkilap Tarihi
I

Zorunlu

Inkilap, ihtilal ve reform kavramlari, XIX yiizyilln sonunda
Osmanlt Devleti’nin durumu, 1. diinya savasi, Mondros
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Atatiirk’s Principles and History
of Turkish Revolution |

miitarekesi ve Sevr baris antlagsmasi, Anadolu’nun isgali ve bu
isgale olan tepkiler, Mustafa kemal Pasa’nin Samsun’a c¢ikisi,
kongreler, misak-1 milli kararlari ve TBMM ’nin agilisi, TBMM’ye
kars1 ayaklanmalar, milli cepheler, Mudanya ve Lozan baris
antlasmalari.

Compulsory

Revolutions, revolution and reform concepts, the status of
Ottoman State at the end of XIX century, World War I, Mondros
armistice and Sevr Peace Treaty, invasion of Anatolia and
reactions to this invasion, Mustafa Kemal Pasha's landing on
Samsun, congresses, decisions of “Misak-1 Milli” and the opening
of the Grand National Assembly, revolts against the Grand
National Assembly, national fronts, Mudanya and Lausanne peace
treaties.

II. Yaniyll

211512101

Genel Biyoloji Il

General Biology 11

Zorunlu

Virisler ve virlslerin siniflandirilmasi, bakteriler ve bakterilerin
siniflandirilmasi, mantarlar ve mantarlarin siniflandirilmasi,
bitkiler ve bitkilerin siniflandirilmasi, hayvanlar ve hayvanlarin
siniflandirilmasi, sindirim, dolagim, {ireme, bosaltim gibi
sistemlerin genel hatlar ile anlatilmasi, ekoloji, davranis.

Compulsory

Viruses and classification, bacteria and classification, fungi and
classification, plants and plant taxonomy, animals and animal
taxonomy, digestive system, circulatory system, reproduction
system, behaviour.

211512102

Genel Biyoloji Laboratuvari I

General Biology Laboratory I1

Zorunlu

Bitki dokularmmin degisik bitki gruplarinda incelenmesi, kok,
govde, yaprak ve meyvenin anatomik ve morfolojik yapilarinin
incelenmesi, bitkilerin iletim dokularinin incelenmesi, tohumsuz
ve tohumlu bitki gruplarina ait bitki 6rneklerinin incelenmesi.

Compulsory

Examining plant tissues from different plants, examining the
anatomical and morphological structures of root, leaf and fruit,
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examining the transmission tissues of plantsi examining the plant
samples from spermous and aspermous plants.

211512103 Biyoistatistik

Biostatistics

Zorunlu

Tanimlayic1 Istatistik, Rasgele Orneklem, Normal Dagilim,
Dagilim, Ortalama, Parametrik ve Non Parametrik Kavram, iki
Ortalamanin Karsilastirilmasi, Deneysel Arastirmalar, Bagimh
Grup, Kategorik Analiz, ANOVA, Tek Yonli ANOVA,
korelasyon ve regresyon analizi

Compulsory

Desriptive statistics, random sampling, normal distribution, terms
of mean, parametric and nonparametric, comparing two means,
experimental studies, bound variable, categorical analysis,
ANOVA, one dimensional ANOVA, correlation and regression
analysis

211512104 Temel Bilgisayar Teknolojileri

Basic Computer Technologies

Zorunlu

Bilgisayara giri, temel kavramlar, bilgisayarlarin calisma
prensibi, bilgisayar donanimi, bilesenlerin gorevleri, tanimlar,
yazilim tiirleri, isletim sistemleri, uygulama yazilimlari,
programlama dilleri, Dos-windows isletim sistemine giris. Baglat
meniisi  komutlari, denetim masasi. Antivirlis programlari,
stkistirma programlar1. Ofis uygulamalarina girig. Farkli word,
excel ve powerpoint uygulamalari. Verilerin istatistiksel
degerlendirilmesi. Veri iletisimi ve bilgisayar aglari, internet ve
kullanimi. Fen bilimlerinde gilincel programlarin kullanimi ile
verilerin sunuma hazirlanmasi. Sunu hazirlama tekniklerine giris
ve uygulamalar.

Compulsory

Introduction to cumputer and basic principles, working principles
of computers, hardware, tasks of computer compounds, softwares,
operating systems, application softwares, languages of
programming, introducing to the DOS-Windows operating
system, commands, control desk, antivirus programmes, zipping
programmes, Office applications, data transferring, computer
networks, internet and its usage. Preparing presentations for
presenting scientific data.
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211512105

Genel Fizik

General Physics

Zorunlu

Fizik ve 6lgme, bir boyutta hareket, vektorler, iki boyutta hareket,
hareket kanunlari, dairesel hareket, is ve kinetik enerji, potansiyel
enerji ve enerji korunumu, dogrusal momentum ve carpigmalar,
donii hareketi, acisal momentum ve yuvarlanma hareketi, statik
denge ve esneklik, salinim (titresim) hareketi, evrensel
kiitlegekim.

Compulsory

Physics and measuring, motion in one dimension, vectors, motion
in two dimensions, laws of motion, circular motion, work and
kinetic energy, potential energy and conservation of potential
enegry, linear momentum and collision, rotation, electrostatic
force, static equilibrium and flexibility, vibritional movement,
global gravity.

431512301

Yabanci Dil II: Ingilizce

Foreign Language I1: English

Zorunlu

Sayilabilir-sayillamaz  isimler, miktar bildirme sifatlari,
karsilagtirma sifatlari, gelecek zaman, gelecek zamanda simdiki
zaman, hava durumundan bahsetme, sifatlar, zarflar, sart
climleleri, tavsiye climleleri, zorunluluk climleleri, kisilik sifatlari,
yakin ge¢mis zaman.

Compulsory

Countable-uncountable nouns, comparatives, superlatives there
is/there are, prepositions, modals, present continuous tense in the
future, will/won’t, be going to, talking about weather, adjectives,
adverbs, conditionals, should/shouldn’t, must/mustn’t, personality
adjectives, present perfect tense.

751512301

Tiirk Dili 1T

Turkish Language I1

Zorunlu

So6zciik ve anlami, anlamlar1 yoniinden sozctikler, sozciiklerin
gercek, yan ve mecaz anlamlari, deyimler, ikilemeler, terimler, dil
yanlislari, Tiirkge’nin climle yapisi, ciimle &geleri, climle
¢Oziimlemeleri, roman, makale, deneme, siir gibi yazili anlatim
tiirleri, sunum, rapor ve tutanak ornekleri, dilekge, is mektubu ve
0zgecmis yazma, karsilikli konusma ve tartisma.

Compulsory

And the meaning of the word, meanings of words in terms of,
words are real, and metaphorical meanings of the side,
expressions, doublings, terms, language mistakes, Turkish
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sentence structure, novel, article, trial, poetry etc., presentation,
report and record examples of, petition, cv, and business letters,
discussions and debates.

741512301

Atatiirk {lkeleri ve Inkilap Tarihi
I

Atatiirk’s Principles and History
of Turkish Revolution 11

Zorunlu

Atatlirk’lin siyasi, sosyal, egitim ve Kkiiltliir alaninda yaptigi
inkilaplar ve inkilaplarin olus stireci, Tiirk inkilap tarihinin temel
ilkeleri  olan  Cumbhuriyetcilik,  Milliyet¢ilik,  Halkeilik,
Inkilapgilik, Laiklik, Devletcilik, Atatiirk donemi i¢ ve Tiirk dis
politikasindaki gelismeler, Atatiirk sonras1 Tiirkiye ve diinyadaki
gelismeler.

Compulsory

Ataturk's political, social, educational and cultural reforms and
reforms in the process of becoming; Republicanism, Nationalism,
Populism, Revolutionism, Secularism, Etatism, which are the
basic principles of Turkish Revolution History; Ataturk period
internal and Turkish foreign policy developments; developments
in Turkey and the world after Ataturk.

IT1. Yariyil

211521101

Temel Genetik |

Basic Genetics

Zorunlu

Genetige giris ve temel genetik kavramlar, hiicre boliinmesi
(mitoz ve mayoz), Mendel genetigi, Mendel genetiginden
sapmalar, ¢ok allellilik, gen baglantis1 ve kromozom haritalari,
eseysel saptanma ve eseye baglh kalitim, kantitatif kalitim,
kromozom mutasyonlari, ¢cekirdek disi1 kalitim.

Compulsory

Introduction to genetics and basic principles of it, cell division,
mitosis, meiosis, Mendelian genetics and its exceptions, multiple
allelism, gene linkage and chromosome maps, sex-linked
inheritance, quantitative inheritance, chromosomal mutations,
non-nuclear inheritance.

211521102

Temel Genetik Laboratuvari [

Zorunlu

Temel Genetik I konularinin bazilarina ait problem c¢oziimleri,
genetikte model organizmalar, Drosophila biyolojisi, Drosophila
melanogaster ile genetik deneyler, Drosophila genetigine ait
Ornek problemler.
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Basic Genetics Laboratory |

Compulsory

Genetics problems and solutions, model organisms in genetics,
biology of Drosophila melanogaster, genetic experiments using
Drosophila melanogaster, problem solving of genetics.

211521103

Molekiiler Biyoloji |

Zorunlu

Molekiiler biyolojinin tarihsel gelisimi, hiicrenin kimyasal
bilesenleri, makromolekiillerin yapi, fonksiyon ve sentezi,
Okaryotik ve prokaryotik hiicre yapisi, niikleik asitlerin yapisi,
DNA replikasyonu, genetik bilginin ifade edilmesi, post-
transkrisiyonel modifikasyonlar, protein sentezi ve yikimi.

Molecular Biology |

Compulsory

Historical development of molecular biology, chemical
components of the cell, structure, function and synthesis of
macromolecules, eukaryotic and prokaryotic cell structures, the
structure of nucleic acids, DNA replication, expression of genetic
information, post-transcriptional modifications, synthesis and
degredation of proteins.

211521104

Molekiiler Biyoloji
Laboratuvar: |

Zorunlu

Molekiiler biyoloji laboratuvarinda kullanilan cihazlari tanima,
DNA izolasyonu ve Kkantitatif analizi, PCR (polimeraz zincir
reaksiyonu) ve optimizasyon teknikleri, PCR cesitleri, RNA
izolasyonu, agaroz ve poliakrilamid jel elektroforezi ve analizi, jel
dokiimentasyon teknikleri.

Molecular Biology Laboratory |

Compulsory

Introducing the equipments wused in molecular biology
laboratories, DNA isolation and quantification, PCR and
optimisation, types of PCR, RNA isolation, agarose and
polyacrylamide gel electrophoresis and analysis, gel
documentation techniques.

211521105

Hiicre Genetigi

Zorunlu

Hiicre biyolojisinin tarihgesi ve hiicre teorisi, hiicrenin kimyasal
yapist, hiicre zarinin yap1 ve 6zellikleri, hiicre i¢i zar sistemleri ve
sitoplazma, hiicre c¢ekirdegi, hiicre organellerinin (nukleus,
mitokondri, ribozom, golgi aygiti, endoplazmik retikulm, lizozom,
plastit, peroksizomlar, vakuol) yap1 ve islevleri, proteinlerin hiicre
ici trafigi, hiicre iskeleti, hiicreler arasi baglantilar ve iletigim.
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Cell Genetics

Compulsory

History of cell biology and cell theory, chemical structure of cell,
structure and properties of cell membrane, membrane systems and
cytoplasm of cell, nucleus, structures and functions of organelles,
protein trafficking, tight junctions and communication.

211521106 Bilim ve Etik

Science and Ethics

Zorunlu

Bilimsel arastirmanin dogasi ve bilim insanlarinin gorev ve
sorumluluklari, bilim kurumlarimin sorumluluklari, bilimsel
arastirmada yapilmasi gerekenler, Bilim insani, etik ve toplum,
etik kurulu, bilim etiginde temel ilkeler, arastirmada varsayim ve
tasarim, arastirma projesi, protokolii ve metodolojisi, denekler,
arastirma verilerinin arsivlenmesi, arastirma verilerinin analizi ve
bilimsel bilginin yayma doniistiiriilmesi, yazarlarin siralamasi,
yontemler, kaynak gosterme, bilimsel yayinda tesekkiir konusu,
hakemli dergilerde degerlendirme, bilimsel bilginin tanimi,
bilimde etik dis1 davranis, disiplinsiz arastirma, yinelenen yayin,
sahtecilik, saptirma, aldatmaca, asirmacilik, akademik etik,
akademik yiikseltilme, egitimde sorunlar ve kopyacilik.

Compulsory

Nature of scientific investigation, duties and responsibilities of
scientists, requirements of scientific investigation, scientist, ethics
and community, ethical commitee, basic principals of science
ethics, designing an investigation, rptocol and methodology of
scientific project, experimental subjects, scientific publication,
citation, plagiarism, academic ethics, problems in education and
cheating.

211521201 Molekiiler Sistematik

Sec¢meli

Taksonomi, tiir ve smiflandirma kavramlari, taksonomide
kullanilan temel molekiiler yontemler ve uygulamalari. Sistematik
calismalarda izozim elektroforezi kullannmi. DNA-DNA
hibridizasyonu: Genel prensipleri, uygulama alanlari, Polimeraz
zincir reaksiyonu: Genel prensipleri, uygulama alanlari,
Molekiiler sistematikte yaygin olarak kullanilan dizi analiz
metodlari, molekiiler yontemlere ait drnekler
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Molecular Systematic

Elective

Definition of species, taxonomy and classification, fundamental
molecular methods used in taxonomy and their applications.
Molecular methods: Use of isozyme electrophoresis in systematic
studies. DNA-DNA hybridization: General principles, application
areas, Polymerase chain reaction: General principles, application
areas, Sequence analysis methods commonly used in molecular
systematics, molecular methods.

211521202

Endokrinoloji

Endocrinology

Se¢cmeli

Endokrinolojiye Giris, Viicut Isleyislerinin Kimyasal Haberciler
ile Diizenlenmesi, Hormonlarin Kimyasi, Hormonlarin
Sentezlenmesi, Hormonlarin Etki Mekanizmalari, Omurgasiz
Hormonlari, Kontrol Merkezi: Hipotalamus, Hipofiz Bezi ve
Hormonlari, Epifiz Bezi ve Hormonu, Tiroid Bezi ve Hormonlari,
Paratiroid Bezi ve Hormonu, Bobrekiisti Bezi Hormonlari,
Pankreas Hormonlari, Erkek ve Kadin Ureme Hormonlari,
Hormon Salgis1 Yapan Diger Dokular

Elective

Introduction to endocrinology, regulation of body functions by
chemical messengers, chemistry, synthesis and mechnaism of
hormones, hormones of invertebrates, hypotalamus, hypophysis
and hormones, epiphysis and hormones, thyroid and hormones,
parathyroid and hormones, adrenal hormones, pancreatic
hormones, gonadal hormones, other tissues secreting hormones.

211521203

Parazitoloji

Parasitology

Sec¢meli

Parazitoloji ve genel tanimlar, Parazitlerin yapisi ve faunasi,
Konak-parazit iligkileri, Konaklarin savunma mekanizmalari,
Parazit tiirleri ve siniflandirilmasi. Ara ve tagtyict konaklar ve
orjinleri, parazit faunasi ve c¢evresi: Konagin o6zellikleri; konak-
parazit iligkisi, mevsimler ve parazit faunasi; parazitin konak
iizerine etkisi, immunite, konak 6zgiilliigii

Elective

Parasitology and general definitions, structure and fauna of
parasites, parasite-host interactions, defending mechanisms of
hosts, spcies and taxonomy of parasites. Intermediate and carrier
hosts and origins, parasitic fauna and surroundings; host - parasite
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relationship, seasons and parasite fauna; effect of parasite on host,
immunity, host specificity

211521204

Mikoloji

Secmeli

Mantarlarin morfolojisi, mantar hiicresinin yapisi, mantarlarin
iremeleri ve hayat evreleri, mantar sistematiginde temel
kavramlar, faydali ve zararli mantarlar, mantarlarin ekolojileri.

Mycology

Elective

Morphology of fungi, structure of fungal cell, reproductions and
life cycles of fungi, fungal taxonomy, beneficial and pathogenic
fungus, ecology of fungi.

211521205

Limnoloji

Se¢cmeli

I¢ sularin 6zellikleri. Durgun sular (lentik biyotop) durgun sularda
suyun fiziksel Ozellikleri, durgun sularda suyun kimyasal
ozellikleri. Gollerin biyolojik yapisi. I¢ sularda kirlenme.
Limnolojik uygulamalar.

Limnology

Elective

Properties of internal water, lentic biotop, physical and chemical
properties of stable water, biological structures of lakes, water
pollution, limnological applications.

211521206

Immiinoloji

Se¢cmeli

Immiin sisteme giris, dogal bagisiklik, edinsel bagisiklik, T hiicre
aracili immiinite, hiicresel immiinitenin etki mekanizmalari,
hiimoral immiin yanit ve etki mekanizmalari, otoimmiinite, kanser
immiinolojisi

Immunology

Elective

Immune system, innate and adaptive immunity, T-cell immunity,
mechanisms of cellular immunity, humoral immune response and
its mechanism, autoimmunity, cancer immiinology.

211521207

Gerontoloji

Sec¢meli

Yagliligin tanim1 ve yashlik biliminin tarihgesi, Tiirkiye’de ve
Diinya’da yashligin demografik durumu ve epidemiyolojisi, Yash
bireylerde yasam kalitesinin O6nemi, Yagllikta ortaya c¢ikan
degisiklikler ve yaghlik ¢esitleri, Yashiligi etkileyen faktorler,
Yaglanmanin  Onlenmesi, Yaslanmaya baglh fizyolojik
degisiklikler, Yaghlarda psiko-sosyal degisiklikler, Yash
bireylerde yasam kalitesi ve yiikseltilmesi, Yash bireylerin
topluma adaptasyonu ve kazandirilmasi, Tiirk kiiltiiriinde yaslilik
ve yaghilarin durumu, Tiirkiye’de yashlikla ilgili yasal mevzuat,
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Gerontology

Tiirkiye’de yaslilara hizmet veren kurum, kuruluslar, Ulusal ve
uluslararasi saglik politikalari.

Elective

Definition of senescence and history of gerontology, demographic
status and epidemiology of senescence in Turkey and in the
World, importance of life quality in elderly,modification occured
during senescence, types of senescence, preventing of senescence,
physiological, physicological and social changes associated with
senescence, improving life quality, adapting elderly to
community, senescence and the status of elderly in Turkish
culture, regulations on senescence in Turkey, institutions for
elderly national and international health politics.

211521208 Akademik Ingilizce I 3

Academic English |

Se¢cmeli

Ingilizce dil bilgisi tekrar1 ve biyoloji ile ilgili ingilizce okuma
pargalari. Ingilizcenin molekiiler biyoloji biliminde &neminin
vurgulanmasi, temel kaliplar, akademik yazilim metodlari ve
kelime kullaniminin farkli alanlardaki biyolojik metinler
tizerinden okuma soru sorma tartisma sozlii ifade yontemleri ile
pekistirilmesi.

Elective

Repetition of english grammer subjects and reading/discussing
english essays about popular biology subjects Importance of
English in molecular biology and genetics, phrases, academic
writing, reading various biological articles and discussing.

211521209 Norogenetik 3

Neurogenetics

Se¢meli

Temel sinirbilim kavramlari, molekiiler genetik kavramlar,
norokimyasallar, sinir fizyolojisi, ndrolojik hastaliklarin genetik
temelleri, multifaktoriyel = noromiiskiiler, nodrodejeneratif,
noropsikiyatrik  hastaliklardaki ~ molekiiler — patogenezlerin
degerlendirilmesi.

Elective

Basic neuroscience terms, molecular genetics terms,
neurochemicals, neurophysiology, genetic basis of neurological
diseases, molecular pathogenesis of the multifactorial
neuromuscular, neurodegenerative and neuropsychiatric diseases.
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211521210

Mutajenler ve Kanserojenler

Mutagens and Carcinogens

Secmeli

Mutajen ve kanserojen kavramlari, mutajenez, karsinojenez ve
teratojenez arasindaki iligki, mutajenik ve kanserojenik ajanlar,
mutajenik ve karsinojenik etkileri arastiran in vivo ve in vitro
testler, karsinojenler/mutajenler ve toksikogenetigin 6nemi.

Elective

The definition of mutagen and carcinogen, the relationship
between mutagenesis, carcinogenesis and teratogenesis,
mutagenic and carcinogenic agents, in vivo and in vitro tests
investigating the mutagenic and carcinogenic effects, carcinogens
/ mutagens and the importance of toxicogenetics

211521211

Fen Bilimleri Tarihi

History of Science

Se¢cmeli

Bilim ve bilimsel yontem kavramlari, Eski Cag’da bilim, Orta
Cag’da bilim, Yeni Cag’da bilim, Yakin Cag’da bilim, Milat
Oncesinden giiniimiizde kadar bilim insanlar1 ve bilime katkilari.

Elective

Definiton of science and scientific methods, science in Prehistoric
period, Medieval period, Modern age and Contemporary age,
important scientists and their inputs.

211521212

Entomoloji

Entomology

Se¢cmeli

Entomolojinin tanim1 ve 6nemi, béceklerin biyolojik ve ekonomik
Oonemi, bocek morfolojisi, anatomisi ve fizyolojisi, tiir i¢i ve tiirler
arasi iliskileri, sosyal davraniglari, dogadaki gorevleri, boceklerin
toplanmasi ve miize materyali olarak hazirlanmasi, adli
entomolojiye giris.

Elective

Definition and importance of entomology, biological and
economical importance of insects, insect morphology, anatomy
and physiology, relatiosnships in interspecies and intraspecies,
social behaviours, duties of the insects in nature, collecting insects
and preparing them for museums, basic priniciples of criminal
entomology

IV. Yanyll

211522101

Temel Genetik Il

Zorunlu

Mutasyonlar, DNA tamir mekanizmalari, ¢ekirdek dis1 kalitim,
populasyon genetigi, gelisim genetigi, davranis genetigi, genetik
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Basic Genetics Il

caprazlamayla kromozom haritalama, evrimsel genetik, tlirlesme,
tiirlesme mekanizmalari, genetik varyasyon ve tespiti.

Compulsory

Mutations, DNA repair mechanisms, extranuclear inheritance,
population genetics, developmental genetics, behavioral genetics,
chromosome mapping with genetic crossing, evolutionary
genetics, speciation, speciation mechanisms, genetic variation and
detection

211522102

Temel Genetik Laboratuvari 11

Basic Genetics Labotaroy Il

Zorunlu

Temel Genetik II konularinin bazilarina ait problem ¢oziimleri,
Drosophila genetigi, insan pedigri analizi ve karyotip analizi,
genetik ¢aprazlamayla kromozom haritalama, evrimsel genetik,
tiirlesme, tiirlesme mekanizmalari, genetik varyasyon ve tespiti.

Compulsory

Practising on genetic problems, Drosophila genetics, huma
genetics and pedigree and karyotype analysis, chromosome
mapping with genetic crossing, evolutionary genetics, speciation,
speciation mechanisms, genetic variation and detection

211522103

Molekiiler Biyoloji 11

Molecular Biology Il

Zorunlu

Yer degistirebilen DNA elemanlari, plazmitler, viral gruplarin
genetigi, DNA rekombinasyonlari, DNA onarim mekanizmalari,
indiiklenebilir ve baskilanabilir sistemler, gen ve genom yapisi,
biyoteknoloji, gen klonlama ve gen terapisine giris.

Compulsory

Mobile DNA elements, plasmids, genetics of viral groups, DNA
recombinations, DNA repair mechanisms, inducable and
supressable systems, structure of gene and genome, biothcnology,
clonning and gene therapy.

211522104

Molekiiler
Laboratuvari 11

Biyoloji

Zorunlu

Databazlarin  kullanimi, primer tasarimi, PCR iiriinlerinin
temizlenmesi, PCR f{irlinlerinin restriksiyon enzimleriyle
kesilmesi, birlestirilmesi ve bakteri hiicrelerine aktarimi, plazmit
vektorlerinin  Okaryot  hiicrelere  aktarilmasi, fliioresanla
etiketlenmis proteinlerinin mikroskopta gozlenmesi, kantitatif
gercek zamanli PCR, DNA dizi analizi ve sekans sonuclarinin
analizi.  DNA mutasyonlarinin  belirlenmesinde kullanilan
yontemler.
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Molecular Biology Laboratory
I

Compulsory

Using molecular biology databases, primer design, PCR
purification, restriction, ligation and clonning of PCR products,
clonning plasmid vectors into eukaryotic cells, visualising
fluorescent tagged proteins, quantitative real-time PCR, DNA
sequence analysis, methods to determine DNA mutations.

211522105

Biyokimya

Biochemistry

Zorunlu

Biyokimyanin tanimi ve kapsami, suyun ozellikleri, gorevleri ve
dagilimi, amino asitler proteinler ve protein molekiiliiniin yapisi,
niikleotitler ve tiirevleri, niikleik asitlerin metabolizmas1 ve
fonksiyonlari, karbonhidratlarin ve lipitlerin yapisal 6zellikleri,
enzimler, temel besin Ogeleri, vitaminler ve koenzimler.
Besinlerin  sindirimi  ve emilimi. Besinlerin tasinmasi ve
depolanmasindaki biyokimyasal mekanizmalar. Primer ve
sekonder metabolitler, karbohidrat ve lipit metabolizmasi,
glikoliz; TCA-dongiisii; oksidatif fosforilasyon ve oksijen
metabolizmasi.

Compulsory

Definition and concept of biochemistry, properties, duties and
distribution of water, aminoacids, proteins and structure of protein
molecule, types, metabolism and functions of nucleic acids,
structures of carbohydrates and lipids, enzymesi essential nutrition
elements, vitamins, coenzymes, biochemical mechanisms of
digestion, absorbtion and transportation of nutrients, primer and
seconder metabolites, carbohydrate and lipid metabolisms, Krebs
cycle, oxidative phosphorylation, oxygen metabolism.

235122312

Ahilik Kiiltiirii ve Medeniyeti

Ahilik Culture and Professional
Ethics

Zorunlu

Ahilik’in kaynaklari, Anadolu’da Ahilik’in ortaya ¢ikigi, meslek
ve ahlak, Ahi Evran ve diger Kirsehir biiyiikleri, Tiirkiye
Selguklulart doneminde yasamis Kirsehir biiyiikleri, Ahilik’in
Anadolu’daki faaliyetleri ve temel Ozellikleri, Osmanli’dan
giiniimiize Ahilik tegkilati, giinlimiizde Ahilik.

Compulsory

Sources of Akhism, the emergence of Akhism in Anatolia,
occupation and morality, Ahi Evran and the other known people
of Kirsehir, known people who lived in the period of Turkey
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Seljuks of Kirsehir, the activities and basic characteristics of
Akhism in Anatolia, Akhism organization from the Ottoman
Empire to today, Akhism today.

211522201

Laboratuar Giivenligi

Se¢meli

Laboratuvar giivenliginin amaci, Laboratuvarda kullanilan aletler
ve aletler ile ilgili tehlikeler, Laboratuvarda tehlikeleri dnlemek
icin dizayn edilmis aletler, Tehlike isaretleri, Tehlikeli
kimyasallar, Cesitli  kimyasallarin  aktarilma islemleri,
Kimyasallarin  depolanmasi, kimyasallarin  toksik etkileri,
Labortauvarda yangin, Laboratuvarda elektrik ile ilgili tehlikeler,
Laboratuvarda biyolojik tehlikeler ve bu tehlikelerin 6nlenmesi
icin giivenli laboratuvar teknikleri, Biyolojik tehlikelerden
kaynaklanan inf. riski, Lab.da hasta 6rnekleri ile giivenli temas
icin teknikler, Olaganiistii durum planlar1 ve acil prosediirler,
Giivenlik organizasyonu ve uygulamalari, Giivenlik yonergeleri.

Laboratory Safety

Elective

Purpose of laboratory safety, laboratory equipments and their
risks, equipments designed to prevent laboratory accidents,
laboratory signs, dangerous chemicals, transferring some
chemicals, storing chemicals, toxic effects of chemicals, fire in the
laboratory, electrical risks, biological risks, patient samples and
safety rules, emergency plans, safety organisations and safety
regulations.

211522202

Mikolojik Hastaliklar

Sec¢meli

Mikolojiye ile ilgili temel kavramlar, Mantar enfeksiyonlarinda
tan1 ve tedavi, Mantar enfeksiyon hastaliklar1 (Dermatofitler,
Yiizeyel mikozlar, Maya infeksiyonlari, Candida enfeksiyonlari,
dimorfik mantarlar, derin mikozlar, firsatci mikozlar,
Aspergillosis)

Mycological Diseases

Elective

Basic concepts related to mycology, diagnosis and treatment of
fungal infections, fungal infectious diseases (dermatophytes,
superficial mycoses, Yyeast infections, Candida infections,
dimorphic fungi, deep mycoses, opportunistic mycoses,
Aspergillosis).
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211522203

Metabolizma

310 (3 |4 Se¢meli

Metabolism

Bas-boyun damarlar1 ve sinirleri, oksidorediiktazlar, transferazlar,
hidrolazlar, oksidatif fosforilasyon ve ATP iiretimi, karbonhidrat-
protein-lipit metabolizmalari, erken embriyo gelisimi ve
fertilizasyon, somit olusumu, nodrogenez, fetal donem ve
organlarin olusumu, epitelin fonksiyonlari, bag dokularinin
molekiiler fizyolojisi.

Elective

Head-neck vessels and nerves, oxydoreductases, transferases,
hydrolases, oxidative phosphorylation, ATP  production,
carbohydrate-lipid-protein metabolisms, eraly  embryo
development, fertilisation, neurogenesis, fetal period and
formation of organs, functions of ephitelia, molecular physiology
of connective tissue.

211522204

Toksikoloji

310 (3 |4 Secmeli

Toxicology

Toksikoloji ve zehirler, toksik maddelerin giris yollari,
absorbsiyon ve atilim, biyotransformasyon, toksikokinetik,
genetik toksikoloji, kimyasal Kkarsinojenezis, teratojenejis,
sistemik toksikoloji, cevresel toksikoloji, ilag toksisitesi, risk
analizleri.

Elective

Toxins and toxicology, exposure to toxic materials, absorbtion,
biotransformation and excretion of chemicals, toxicokinetics,
genetic toxicology, environmental toxicology, drug toxicology,
risk analysis.

211522205

Akaroloji

310 |3 |4 Se¢cmeli

Acarology

Akarlarin siniflandirilmasi, morfolojisi, anatomisi, hayat devirleri,
beslenme ve ilireme gibi davraniglari, yasama ortamlari, 6nemli
familya ve tiirleri, toplanmasi, saklanmasi, preparatlarinin yapimi
ve ekonomik dnemleri.

Elective

Taxonomy, morphology, anatomy, life cycles, reproduction,
living conditions and nutrition of acars, important species and
families, collecting and storing of acars, economic importance of
acars.

211522206

Serbest Radikaller

310 3 |4 Se¢cmeli

Serbest radikaller ve genel Ozellikleri, oksidatif stres, lipid
oksidasyonu, protein oksidasyonu, niikleik asit oksidasyonu,
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Free Radicals

Antioksidanlar, Serbest radikallerin yaslanma ve hastaliklarla
iligkisi.

Elective

Free radicals and general properties, oxidative stress, lipid
oxidation, protein oxidation, nucleic acid oxidations, antioxidants,
association between free radicals and diseases and senescence.

211522207 Filocografya

Phylogeography

Secmeli

Filocografya Giris, Dogal Se¢ilim, Molekiiler Belirtegler, Genetik
Cesitlilik, Poptilasyonlar Arasindaki Gen akisi, Mesafe Yoluyla
Izolasyon (isolation-by-distance), Tiir kavramlari, Tiir Koruma ve
Filocografya, Filocografya ile ilgili bilgisayar uygulamalari.

Elective

Introduction to phylogeography, natural selection, molecular
markers, genetic diversity, gene flow between populations,
isolation-by-ditance, definition of species, protecting species and
phylogeography, computer applications associated  with

phylogeography.

211522208 Akademik Ingilizce 11

Academic English 11

Se¢cmeli

Ingilizce dil bilgisi tekrar1 ve biyoloji ile ilgili ingilizce okuma
parcalari. Ingilizcenin molekiiler biyoloji biliminde &neminin
vurgulanmasi, temel kaliplar, akademik yazilim metodlari ve
kelime kullaniminin farkli alanlardaki biyolojik metinler
tizerinden okuma soru sorma tartisma sozlii ifade yontemleri ile
pekistirilmesi

Elective

Repetition of english grammer subjects and reading/discussing
english essays about popular biology subjects. Importance of
English in molecular biology and genetics, phrases, academic
writing, reading various biological articles and discussing.

211522209 Biyomalzemeler

Se¢meli

Biyomalzemeler hakkinda temel kavramlar, biyouyumluluk,
biyomalzemelerin 6zellikleri ve siiflandirilmasi, hiicre ve doku
etkilesimleri, metalik, polimerik, seramik ve kompozit
bioymalzemeler, biyomalzemelerin test edilme yoOntemleri,
biyobozunurluk, biyomalzemlerin ilag salinim sistemleri ve
yapistiricilarda kullanimi, yapay organlar.
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Biomaterials

Elective

Basic principles of biomaterials, biocompatibility, properties and
classification of biomaterials, cell and tissue interactions of
biomaterials, metalic, polymeric, ceramic and composite
biomaterials, techniques of testing biomaterials, biodegradability,
the use of biomaterials in drug development, artificial organs.

211522210 Boceklerde Filogeni

Phylogeny in Insects

Se¢meli

Sistematik entomoloji ve bdcek morfolojisi hakkinda genel
bilgiler, sistematik entomolojinin genel prensipleri, entomolojik
nomenklatiir, filogenetik analiz ve siniflandirmada kullanilan
metodlar, temel bocek gruplarinin genel morfolojileri ve anahtari,
taksonomik Kkarakterler, ekolojileri, habitatlari ve evrimleri, fosil
kayitlar, jeolojik yas ve biyocografyalari, Aile gruplarinin
filogenetik iliskileri ve simiflandirmalari, calisilmas: gereken
oncelikli alanlar ve gelecek ¢alismalar.

Elective

General information on systematic entomology and insect
morphology, general principles of systematic entomology,
entomological nomenclature, methods used in phylogenetical
analysis and taxonomy, morphology and chart of the general insect
groups, taxonomic characteristics, ecology, habitats and
evolutions, fossil records, geological age and biogeography,
pylogenetic relations and classifications of family groups, prior
areas and future of entomology.

211522211 Tibbi Sitogenetik

Medical Ctyogenetics

Sec¢meli

Sitogenetik ve tarihgesi, kromozom ve genin yapisi, kromozomal
degisimlerin mekanizmasi, casitli canli gruplarindan kromozom
elde edilmesi, kromozomlar1 boyama ve bantlama ydntemleri,
karyotip analizi, molekiiler tanida gen rearanjmanlari, invivo
sitogenetik incelemeler.

Elective

Cytogenetics and history, chromosome and genetic structure,
mechanism of chromosomal changes, chromosome collection
from multiple living groups, chromosome staining and banding
methods, karyotype analysis, gene rearrangements in molecular
diagnosis, in vivo cytogenetic studies.

(Form No: FR-400 ; Revizyon Tarihi:..../.../........; Revizyon No:.......




MOLEKULER BIYOLOJi VE GENETIK BOLUMU
MUFREDAT VE DERS ICERIKLERI FORMU

211522212 Protein Biyoteknolojisi

Protein Biotechnology

Secmeli

Proteinlerin biyokimyasal 6zellikleri, 6karyot ve prokaryotlardaki
protein sentezi, protein katlanmasi, 3D yap1 olusumu ve katlama
sorunlari, protein dizilimi ve hedefleme, protein yapisinin
incelenmesi, X-1s11 kristalografisi, kiitle spektrometrisi, protein
saflastirilmast (kromatografik teknikler) ve analizi (SDSPAGE,
kiitle spektrometrisi), proteinlerin posttranslasyonel
modifikasyonu ve analizleri, proteomik yOntemler, protein
miihendisligi, insan terap6tik proteinlerin ve enzimlerin iiretimi.

Elective

Biochemical properties of proteins, protein synthesis in
eukaryotes and prokaryotes, protein folding, 3D structure
formation and folding problems, protein sequencing and targeting,
protein structure analysis, X-ray crystallography, mass
spectrometry, protein purification (chromatographic techniques)
and analysis (SDS PAGE, mass spectrometry), posttranslational
modification and analysis of proteins, proteomic methods, protein
engineering, production of human therapeutic proteins and
enzymes.

V. Yanyil

211531101 Molekiiler Biyoloji Teknikleri

Molecular Biology Techniques

Zorunlu

Fenotipik ve genotipik analiz yontemleri, canlilarda mutasyon
olusturma teknikleri, gen aktariminda kullanilan vektorler,
amplifikasyon iriinlerini tespit yontemleri (Jel elektroforezi,
hibridizasyon,  kolorimetrik  mikrotitre  plak  sistemleri,
kemiliiminesans isaretleme, oligomer, amplikonlarin baz dizisi
analizi ile tespiti, matriks hibridizasyon ve DNA chip teknolojisi),
Southern Blotting (Southern Blot), Northern Blotting (Northern
Blot), Western Blotting (Western Blot), Eastern Blotting (Eastern
Blot).

Compulsory

Methods of phenotypic and gentypic analysis, techniques of
mutation formation in living organisms, vectors used in gene
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transfer, methods to determine amplicons, Southern blotting,
Western blotting and Northern blotting.

211531102 Molekiiler Biyoloji Teknikleri | 0
Laboratuvari

Molecular Biology Techniques
Laboratory

Zorunlu

Multipleks PCR, Hot-Start PCR, Nested ve Semi-Nested PCR,
RNA’nin amplifikasyonu (RT-PCR), Touchdown PCR, In-Situ
PCR, Real-Time PCR, Broad-Range veya Consensus PCR, Invers
(Tersine donmiis) PCR ve asimetrik PCR, homopolimerli PCR,
aralarindaki farkliliklar ve bazi PCR yontemlerinin uygulamasi,
amplifikasyon {riinlerinin tespit edilmesi, sekans verilerinin
anlamli hale getirilmesi, gen bankasina girilerek numara alinimi.

Compulsory

Multipleks PCR, Hot-Start PCR, Nested ve Semi-Nested PCR,
cDNA synthesis, ouchdown PCR, In-Situ PCR, Real-Time PCR,
Broad-Range or Consensus PCR, inverse PCR, assymetric PCR,
applications of some PCR types, checking amplicons, analyssi of
sequencing results, registration to the genebank.

211531103 Molekiiler Genetik 3

Molecular Genetics

Zorunlu

Niikleik asitlerin yap1 ve ozellikleri, niikleik asit metabolizmasi,
replikasyon, onarim, gen anlatimi, gen anlatiminin diizenlenmesi,
kromozom dig1 genetik sistemler, rekombinasyon, mutasyon,
mutasyonlarin genetik caligmalarda kullanimi

Compulsory

Structure and features of nucleic acids, metabolism of nucleic
acids, replication, repair, expression, transcription, recombination,
mutation, use of mutations in genetic studies

211531104 Molekiiler Genetik Laboratuvari | O

Molecular Genetics Laboratory

Zorunlu

Total DNA ve RNA izolasyonu, plazmid DNA izolasyonu,
kromozom analizi, RFLP, RAPD, DNA dizi analizi, kantitatif
gercek zamanli PCR, DNA mutasyonlarinin belirlenmesinde
kullanilan yontemler.

Compulsory

Total DNA and RNA extraction, isolation of plasmid DNA,
chromosome analysis, RFLP, RAPD, analysis of DNA sequencing
results, methods to determine DNA mutations.
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211531105 Mikrobiyoloji 3 1|0

Microbiology

Zorunlu

Mikrobiyolojinin ~ tarih¢esi ~ ve  mikrobiyolojiye  giris,
mikroorganizmalarin morfolojileri, mikroorganizmalarin hiicre
yapt ve fonksiyonlari, sterilizasyon ve dezenfeksiyon,
mikroorganizmalarin gelisimi, mikrobiyal gelismenin kontrolii,
mikroorganizmalarin ¢ogalmasi, mikroorganizmalarda madde
degisimi ve kalitsal degisim. Mikrobiyal sistematik ve
siniflandirma. Bakteriler ve bakteriyel hastaliklar. Viriisler ve
neden olduklar1 hastaliklar.

Compulsory

History of microbiology, morphologies, cell structures and
functions of microorganisms, sterilisation and disinfection,
development, reproduction and genetics of microorganisms,
microbial taxonomy and classification, barteria and diseases,
viruses and viral diseases.

211531106 Rekombinant DNA Teknolojisi |2 | 0

Recombinant DNA Technology

Zorunlu

Rekombinant  DNA  teknolojisnin  tarihgesi.  Genetik
Miihendisliginde kullanilan Plasmidler. DNA islenmesinde
kullanilan enzimler. Genetik miihendisliginde kullanilan Konakg¢1
organizmalar. Gen transfer teknikleri. Niikleik asit hibridizasyon
teknikleri. Blotlama teknikleri. Gen kiitiiphanesi taranmasi.
Rekombinant protein iiretimi. DNA Dizi Analizi. Polimeraz Zincir
Reaksiyonu. Mikroarray.

Compulsory

History of recombinant DNA technology, plasmids used in genetic
engineering, enzymes used in DNA processing, host organisms
used in genetic engineering, Gene transfer techniques, nucleic acid
hybridisation techniques, blotting techniques, DNA sequencing
and analysis, PCR and microarray.

211531201 Fungus Genetigi 310

Fungus Genetics

Secmeli

Funguslarin genel 6zellikleri, Fungus hiicre yapisi, Fungal genom
yapist ve gen ekspresyonu, Fungal mitokondrial DNA yapisi,
Funguslarda genetik analiz yonetemleri, Fungal transkriptomik ve
proteomiks, funguslarda gen klonlama teknikleri

Elective

General properties of fungi, fungal cell structure, fungal genome
structure and gene expression, structure of fungal mitochondrial
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DNA, genetic analysis methods for fungi, fungal transcriptomics
and proteomics, gene clonnign in fungi.

211531202

Bakteri Genetigi

Bacterial Genetics

Secmeli

Bakteri hiicresi; prokaryotik DNA’nin ¢ogalmasi; konjgasyon; F
faktorii ve F plazmidi; Hfr gesitleri; bakteri kromozomu ve
haritalanmasi; bakteri genetiginde kullanilan antibiyotikler ve
etkileri; R plazmidleri; restriksiyon ve modifikasyon;
bakteriyofajlar; 6zel ve genel transdiiksiyon; prokaryotik gen
anlatimi1 ve operon yapist; faj gen anlatimi; bakteri biiylimesinin
matematigi; mutajenez ve  mutajenlerin  etkisi;  gen
miihendisliginde bakteriler.

Elective

Bacterial cell, prokaryotic DNA replication, conjugation, F factor
and F plasmid, Hfr types, bacterial chromosome and mapping,
antibiotics used in bacterial genetics and their effects, R plasmids,
restriction and modification, bacteriophages, transduction, gene
expression in prokaryots and operons, gene expressions in phages,
mechanism of bacterial developmenti mutagenesis and impacts of
mutagens, bacteri in genetic engineering.

211531203

Klinik Biyokimya

Clinical Biochemistry

Sec¢meli

Klinik  biyokimyaya giris, aminoasitler, proteinler ve
karbohidratlar ve klinik 6nemi, yap1 bozukluklar ile goriilebilecek
hastaliklar, enzimler ve klinik 6nemi, hemoglobin, porfirinler,
demir ve bilirubin metabolizmas1 ve metabolizma bozukluklari ile
goriilecek hastaliklar, bobrek, karaciger fonksiyonlar1 ve
bozukluklari ile hastaliklar, yaglanma biyokimyasi.

Elective

Introduction to clinical biochemistry, aminoacids, proteins and
carbohydrates and their biological importance, diseases due to
structural  disorders, enzymes and clinical importance,
hemoglobin, porphyrines, iron and bilirubin metabolism and
diseases due to disorders, biochemistry of senescence.

211531204

Kok Hiicre Biyolojisi

Se¢meli

Kok hiicre biyolojisine giris; Kok hiicre nisleri; Embriyonik kok
hiicreler; Yetiskin kok hiicreler; Doku ve organ gelisimi; Kok
hiicrelerin karekterizasyonu; Kok hiicrelerin genomik olarak
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Stem Cell Biology

yeniden programlanmasi; Kok hiicrelerin mikrodizilim analizi;
Hematopoetik kok hiicreler; Kordon kani kok hiicreleri; Kanser
kok hiicreleri; Kok hiicre tedavisi; Etik yaklagimlar.

Elective

Introduction to stem cell biology, niches of stem cells, embryonic
stem cells, adult stem cells, tissue and organ development,
characterisation of stem cells, genetic reprogramming of stem
cells, microsequencing analysis of stem cells, hemopoietic stem
cells, umbilical cord blood stem cells, cancer stem cells, stem cell
treatment, ethic approaches.

211531205 | Bitki Genetigi ve | 3
Biyoteknolojisi

Plant Genetics and
Biotechnology

Se¢cmeli

Bitki genomuna giris, DNA, kromatin, kromozomlarin yapisi,
kloroplast DNA’s1 ve Ozellikleri, gen ifadesinin diizenlenmesi,
bitki doku kiltlirii, bitki gen transformasyonu, bitki
biyoteknolojisine  giris, bitki doku kiiltiirii, bitki gen
transformasyonu, viriis vektorlerinin gelistirilmesi, transgenik,
sisgenik  bitkilerin  gelistirilmesi, herbisitlere, bdceklere,
hastaliklara, soguga ve kurakliga, strese dayanikli bitki
gelistirilmesi.

Elective

Plnat genomei DNA, chromatin, structures of chromosomes,
chloroplast DNA and properties, regulation of gene expression,
plant tissue culture, gene transformation in plants, introduction to
plant biotechnology, plant tissue culture, plant gene
transformation, developing viral vectors, transgenic and sysgenic
plants, insect, herbisit, disease, cold, drought and stress resistant
plants.

211531206 Farmakoloji 3

Pharmacology

Se¢meli

Farmakolojiye giris, farmakokinetik, ilag etkileri, MSS
farmakolojisi, OSS farmakolojisi, kalp damar sistemi
farmakolojisi, Endokrin farmakolojisi, Anti-kanser ilaglar,
Kanamaya neden olan ve engel olan ilaglar, agr1 tedavisinde
kullanilan ilaglar, inflamasyon tedavisinde kullanilan ilaclar.

Elective

Introduction to pharmacology, pharmacokinetics, drug effects,
CNS pharmacology, PNS pharmacology, cardiovascular system
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pharmacology, endocrine pharmacology, anticancer drugs, blood
thinner and  haemostatic  agents, analgesic  agents,
antiinflammatory drugs.

211531207

Molekiiler Belirleyiciler

Se¢meli

Canlilar arasindaki genetik varyasyon tarihinin onemi nedir?
Molekiiler belirtegler notral ve informatif olmak zorundamidir?
Protein belirtecleri; Allozimler, Izozimler, Genetik belirtecler,
DNA-DNA Hibridizasyonu, Hayvan Mitokondriyal DNA, Bitki
Organel DNA, Tek kopya niikleer DNA, Tekrarli gen aileleri;
mikrosatellitler, Minisatellitler ve DNA Fingerprinting, RAPDs,
STRs, SINEs, HAPSTRs, SNPSTRs, DNA dizi analizi, Molekiiler
saat, Koruma genetiginde molekiiler belirtecler.

Molecular Markers

Elective

What is the importance of history of genetic variations between
living organisms? Do the molecular markers have to be neutral
and informative? Protein markersi allosimsi isosims, genetic
markersi DNA-DNA hybridisation, mitochondrial DNA of
animals, organnel DNA of plants, single copy nuclear DNA,
repetitive gene families, microsatellitesi minisatellites, DNA
Fingerprinting, RAPDs, STRs, SINEs, HAPSTRs, SNPSTRs,
DNA sequencing, molacular clock, molecular markers in
protection genetics.

211531208

Filogenetik

Se¢meli

DNA, RNA, Protein verilerinin gdzden gecirilisi ve filogenetik
analiz i¢in hazirlanmasi, Filogenetik Analiz, Molekiiler Analiz,
Molekiiler filogenetik sistematigin pratikteki uygulamasi ve
kullanildig: alanlar.

Phylogenetics

Elective

DNA, RNA, preparation of phylogenetic data for phylogenetic
analysis, phylogenetic analysis, molecular analysis, practical
application and use of molecular phylogenetic system.

211531209

Akademik Yazma Teknikleri-I

Se¢meli

Akademik bilgiye erisim: kiitliphane kataloglarini arastirma, veri
tabanlarin1 kullanma becerilerini saglama, kaynak tarama,
arastirma yaklasimlar1 ve veri toplama yOntemleri, elde edilen

(Form No: FR-400 ; Revizyon Tarihi:..../.../........; Revizyon No:.......




MOLEKULER BIYOLOJi VE GENETIK BOLUMU
MUFREDAT VE DERS ICERIKLERI FORMU

bilginin degerlendirilmesi, degerlendirme sonucu bilginin
secilmesi, secilen bilginin diizenlenmesi.

Academic Writing Techniques-I

Elective

Academic information access: searching library catalogs,
providing skills to use databases, resource browsing, research
approaches and data collection methods, evaluation of acquired
information, selection of information as a result of evaluation,
organization of selected information.

211531210

DNA  Hasan ve Tamir
Mekanizmalari

Se¢cmeli

DNA hasarlarinin tanimi, DNA hasar tipleri, DNA tamir
mekanizmalari, hiicre ¢ogalmasi ve tamir kontrol noktalari,
hiicrelerin  biyolojik saati, mitokondriyal DNA hasarlari,
prokaryotlarda DNA hasar1 ve tamir mekanizmalari, memeli
hiicrelerinde DNA tamir biyolojisi.

DNA Damage and Repair
Mechanisms

Elective

Definition of DNA damage, DNA damage types, DNA repair
mechanisms, DNA repair mechanisms, cell proliferation and
repair control points, biological clock of cells, mitochondrial DNA
damage, DNA damage and repair mechanisms in prokaryotes,
DNA repair biology in mammalian cells.

211531211

Deney Hayvanlari ve Etik

Sec¢meli

Kullanilan deney hayvanlari, deney hayvanlarmin biyolojik
ozellikleri, deney hayvanlarinin kullanim alan ve amaglari, etik
kavrami, deney hayvanlari ile ilgili etik kurallari, tilkemizde deney
hayvanlan etigi ile ilgili gelismeler ve mevzuat, 3R kurali, etik
olarak anestezi ve dtenazi yontemleri.

Animal Models and Ethics

Elective

Animal models in research, biological properties of the animal
models, area and aim of the use of animal models, the term of
ethics, ethical considerations in animal models, recent
developments and regulations in Turkey about laboratory animals
and ethics, 3R rule, euthanasia and anesthesia of laboratory
animals.

211531212

Insan  Genetiginde  Giincel
Konular

Se¢meli

Insan genetigi alaninda segilmis giincel konularin anlatilmas:
(CRISPR/Cas9, kok hiicre ve kok hiicre uygulamalarinda gelinen
nokta, genetik hastaliklarin tedavisi ve tedavisinde sunulan
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Current Issues in  Human
Genetics

ilaclarin ¢aligma mekanizmalar1 vb.) ve Ogrenciler tarafindan
gerceklestirilen insan genetigi alaninda giincel literatiir taramasi.

Elective

Explanation of selected current topics in the field of human
genetics (CRISPR / Cas9, point reached in stem cell and stem cell
applications, treatment of genetic diseases and the mechanisms of
drug actions presented in their treatment etc.) and current literature
search on human genetics conducted by students.

VI. Yaniyll

211532101

Genetik Miihendisligi

Genetic Engineering

Zorunlu

Polimeraz zincir reaksiyonu, jel elektroforezi, restriksiyon
endontiklezlar, rekombinant DNA teknolojisi, gen izolasyonu, gen
klonlanmasi, gen aktarim yontemleri, gen kiitiiphaneleri, DNA
dizi analizi, transgenik hayvan ve bitkiler, gen tedavisi.

Compulsory

PCR, gel electrophoresis, restriction endonucleases, recombinant
DNA technology, gene isolation, gene clonning, gene trasnfer
methods, gene libraries, DNA sequencing, transgenic animals and
plants, gene therapy.

211532102

Genetik Miihendisligi
Laboratuvari

Laboratory of Genetic
Engineering

Zorunlu

Polimeraz zincir reaksiyonu uygulamasi, gergek zamanh
polimeraz zincir reaksiyonu uygulamalari, agaroz jel elektroforezi
uygulamasi, DNA izolasyonu, gen izolasyonu ve aktarimi, gen
klonlama, transgenik uygulamalar, proteomik, biyosensorler,
model organizmalarda fonksiyonel genomik uygulamalar

Compulsory

Polymerase chain reaction applications, real time Polymerase
chain reaction applications, preparing agarose gel and
electrophoresis, isolation of dna, gene amplification and clonning,
transgenic  applications, proteomic, biosensors, functional
genomic applications 1n model organizations

211532103

Genetik Toksikoloji

Zorunlu

Hiicre dongiisii; genetik toksikoloji terminolojisi; genetik
toksikolojinin tarih¢esi; DNA hasarmin hastaliklardaki rolii;
genotoksisite mekanizmalar;; DNA tamir mekanizmalari,
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mutajenezis; karsinojenezis ve teratojenezis arasindaki iliski; in
vivo ve in vitro genotoksisite-mutajenite testleri; sitotoksisite
testleri; genetik toksiste calismalarinda periferik kan ve kemik
iligi kullanimi; kardes kromatid degisimleri tayini; yapisal
kromozom aberasyonlarinin tayini; mikrogekirdek olusumu;
Komet ve FISH testleri; Ames bakteri mutajenite testi.

Genetic Toxicology

Compulsory

Cell cycle, definition and terminology of genetic toxicology,
history of genetic toxicology, DNA damage and diseases,
mechanism of genotoxicity, carcinogenesis and teratogenesis, in
vivo and in vitro genotoxicity and mutagenicity tests, cytotoxicity
tests, peripheral blood and bone marrow in genetic toxicology,
Comet and FISH tests, Ames bacterial mutagenesis test.

211532104

Biyoteknoloji

Zorunlu

Genler ve genomlar, rekombinant DNA teknolojisi ve genomik,
proteinler, mikrobiyal biyoteknoloji, bitki ve hayvan
biyoteknolojisi, DNA  parmakizi ve adli analizler,
biyoremediyasyon, akuatik biyoteknoloji, tibbi biyoteknoloji,
biyoteknoloji ve etik.

Biotechnology

Compulsory

Genes and genomes, recombinant DNA technology and genomics,
proteins, microbial  biotechnology, plant and animal
biotechnology, DNA fingertprinting and forensic analysis, aquatic
biotechnology, medical biotechnology, biotechnology and ethics.

211532105

Biyoteknoloji Laboratuvari

Zorunlu

DNA temelli analizler, RNA temelli analizler, protein temelli
analizler, hibridizasyon ve dizi analiz teknikleri, elektroforez
uygulamalari, protein saflagtirma teknikleri, bitki ve hayvan
biyoteknolojisi uygulamalari

Biotechnology Laboratory

Compulsory

DNA based analyses, RNA based analyses, protein based
analyses,  hybridisation and  sequencing  techniques,
electrophoresis, protein purification techniques, plant and animal
biotechnology applications

211532106

Is Saglig1 ve Giivenligi

Zorunlu

6331 sayili Is Saglig1 Ve Giivenligi Kanununun amag ve kapsamu,
15 kazalar1 ve meslek hastaliklar1 nedenleri, is kazalar1 ve meslek
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Occupational Health and Safety

hastaliklarindan korunmaya yonelik bilgi ve beceriler, is yerinde
giivenlik onlemlerini tespit edilmesi, is yerindeki Is Saghg ve
Giivenligini uygulamalari.

Compulsory

Aim and concept of 6331 Law on Occupational Health ans Safety,
the reasons of occupational accidents and diseases, knowledge and
abilities for protection ways of occupational accidents and
diseases, determining  occupational safety  precautions,
occupational health and safety applications.

211532201 Tibbi Mikoloji 3 1|0

Medical Mycology

Se¢cmeli

Mantarlarin  genel o6zellikleri ve simiflandirilmasi, mantar
enfeksiyonlarinda molekiiler biyolojik tani, histopatolojik tani,
immiinolojik tani, radyolojik tani, antifungal ajanlar, mikozlar
(Candidiazis, Aspergillozis, Mucormiyozis, Pneumosytozis,
Blastomiyozis).

Elective

General features and classification of fungi, molecular diagnosis
of fungal infections, histopathological diagnosis of fungal
infections, radiological diagnosis, antifungal agents, mycosis
(Candidiazis, Aspergillozis, Mucormiyozis, Pneumosytozis,
Blastomiyozis).

211532202 Hiicre Kiltiri 310

Cell Culture

Se¢meli

Hiicre kiiltiirine  girig, hiicrelerin  kokenleri, hiicrelerin
biiylitiilmesi, hiicrelerin saklanmasi (hiicre dondurma ve ¢6zme)
hiicre alt kiiltiir yapilmasi, primer hiicre izole etme yontemleri,
hiicre kiiltiirii yontemlerinin molekiiler biyoloji ve rekombinant
DNA teknolojisindeki uygulama alanlari

Elective

Introduction to cell culture, origins of the cells, growing and
storing (freezing and thawing) of the cells, subculturing, methods
of primary cell isolation, cell culture in molecular biology and
recombinant DNA technology.

211532203 Enzim ve Mikrobiyal | 3 |0
Biyoteknoloji

Secmeli

Enzimlerin yapist; Enzimlerin 6zellikleri ve rolleri; Enzimlerin
adlandirilmasi; Enzimlerin siniflandirilmasi; Enzimlerin optimum
pH'lar1; Enzim preparatlarinin kalitesi; Iki substratli reaksiyonlar
katalizleyen enzimler; Tek kademeli ayrilma reaksiyonlari; Cift
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kademeli reaksiyonlar; Enzimlerin kantitatif olarak belirlenmesi;
Enzim kinetigi; Enzim inhibisyonu; Enzim aktivitesinin kontrolii,
Enzim iiretimi ve saflastirilmasi.

Enzyme and Microbial
Biotechnology

Elective

Structures of enzymes, features and duties of enzymes,
nomenclature and classification of enzymes, optimum pH of
enzymes, quality of enzyme drugs, enzyme Kinetics, inhibition of
enzymes, control of enzymatic activity, enzyme purification and
production.

211532204

Mutasyonlar

Se¢cmeli

Mutasyonlarin molekiiler temeli, mutasyon tiirleri, kromozom
mutasyonlarr, Kromozom mutasyon analizi, mutasyona neden
olan etmenler, DNA tamir mekanizmalar1 ve analizleri, mutasyon
sonucu olusan hastaliklar.

Mutations

Elective

Molecular basis of mutations, types of mutations, chromosomal
mutations, mutation analysis, factors causing mutations, DNA
repair mechanisms and analysis, diseases caused by mutations.

211532205

Bocek Molekiiler Biyolojisi

Se¢cmeli

Bocek genomu, Bocek miRNA’lari, Boceklerde sitokrom p450
genleri ve etki mekanizmalari, Boceklerde sindirimin molekiiler
biyolojisi, boceklerde apoptoz, boceklerde molekiiler immiin
sistem.

Insect Molecular Biology

Elective

Insect genome, insect mMiRNAS, cytochrome p450 genes and their
effects in insects, molacular biology of digestion in insects,
apaptosis in insects, molcular immune system in insects.

211532206

Viroloji

Se¢meli

Viral ¢esitlilik, viriis yapisi, genetik diizenlenmeleri, konake1 ile
ilgili 1iligkileri, enfeksiyon potansiyelleri ve stratejileri, viral
genetik, konakg¢1 direncini belirleyiciler, virilislere karst immun
yanit, hastalik olusum mekanizmalari, persistent enfeksiyonlar,
viral hastaliklarin laboratuar teshisi, virus ve yapi unsurlarinin
tespiti, viral hastaliklara kars1i bagisiklik, asilart etkileyen
faktorler.

Virology

Elective

Diversity of viruses, structure of viruses, genetic regulations, host-
virus interactions, infection potentials and strategies, viral
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diseases, viral genetics, host resistance determinants,
immunological response to viruses, persistent infections,
laboratory diagnosis of viral diseases, determination of virus and
structure elements, immunity against viral diseases,

factors affecting vaccinations.

211532207

Genetik Hastaliklar ve Tani

Se¢meli

Gen diizeyinde ve kromozom diizeyinde mutasyonlar, genetik
tani, prenatal genetik tani, genetik hastaliklarin analizi, tekli
ve/veya c¢oklu gen degisiklikleri ile olusan hastaliklar,
kromozomal mutasyonlarla iligkili hastaliklar, genetik tarama
testleri, molekiiler marker, marker genler, Floresan In Situ
Hibridizasyon (FISH), Polimeraz Zincir Reaksiyonu (PCR),
Restriksiyon Par¢ca Uzunluk Polimorfizmi (PCR), DNA Dizi
Analizi, Mikroarray, SNP array.

Genetic Diseases and Diagnosis

Elective

Mutations at gene and chromosome level, genetic diagnosis,
prenatal diagnosis, analyses of genetic diseases, diseases caused
by chromosomal mutations, genetic tests, molecular markers and
marker genes, FISH, PCR, RFLP, Sequencing and SNP arrays.

211532208

Histopatoloji

Sec¢meli

Histolojinin tanimi, histolojik ve mikroskobik yoOntemlerin
tanitilmasi;Hiicre: Hiicrenin yapisal 6zellikleri, makroskopik yap1
ile uyumu, hiicre zar1 ve sitoplazma; Hiicre: Cekirdek, ¢cekirdekcik
ve hiicrenin organelleri; Hiicre: Hiicre iskeleti ve hiicre boliinmesi,
Dokular:, Histokimya teknikleri, Immiinhistokimya teknikleri,
Patolojinin tanimi1 ve boliimleri, Etiyoloji, Molekiiler patoloji
teknikleri girig, T1ibbi atiklar ve imha yontemleri, Tibbi patoloji
laboratuarinda kalite kontrol uygulamalari, Tiroid bezi ve
sitolojisi, Solunum sistemi ve sitolojisi.

Histopathology

Elective

Definition of histology, introducing histological and microscobic
methods, cell: structural features, cell membrane and cytoplasm,
nucleus and nucleolus, organelles, skeleton and cell division.
Tissues:  histochemistry  techniques, immunohistochemical
methods, definition of pathology, molacular pathology techniques,
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medical wastes and elimination methods, quality control
applications in medical pathology laboratories, thyroid gland and
cytology, respiratory system and cytology.

211532209

Akademik Yazma Teknikleri-11

Academic Writing Tecniques-II

Se¢meli

Akademik yazim stilleri ve Orneklemeler, bilimsel etik ve
aragtirma etigi, makale yazim kurallari, arastirma raporu yazma
kurallar1, proje yazma kurallari, bildiri ve tez yazma kurallari.
Intihal ve intihal raporu hazirlama.

Elective

Academic writing styles and samples, scientific ethics and
research ethics, article writing rules, research report writing rules,
project writing rules, presentation and thesis writing rules.
Plagiarism and plagiarism report

211532210

Deney Hayvanlar1 Biyokimyasi
ve Fizyolojisi

Biochemistry and Physiology of
Model Organisms

Se¢cmeli

Deney Hayvanlarinin  biyokimyasi, deney hayvanlarinin
fizyolojisi, deney hayvanlarini yasatma ortami, beslenmesi,
bakimi, deney hayvanlarini tutma teknikleri, esey ayrimi, hayvan
ve kafes isaretleme, gevaj ve anestezi, kan alim1 ve enjeksiyon
yontemleri.

Elective

Biochemistry of animal models, physiology of animal models,
living conditions and nutrition of model organisms, handling
techniques of animal models, sex determination, marking and
identifing of animals and their cages, gavage and anesthesia,
methods of blood sampling and injections.

211532211

Molekiiler Immiinoloji

Molecular Immunology

Sec¢meli

Immiinolojide temel kavramlar, bagisiklik istemi, antijen ve
antikorlar, B ve T lenfositleri, B ve T hiicreleri aktivasyonu,
humoral ve mukozal bagisiklik sistemi, immdiin sistem hastaliklari,
organ nakli, alerji, tiim6r immiinolojisi.

Elective

Basic concepts in immunology, immune system, antigens and
antibodies, B and T lymphocytes, B and T cells activation,
humoral and mucosal immune system, immun system diseases,
organ transplant, allergy, tumor immunology.

211532212

Biyolojik Miicadele

Secmeli

Zararhilarin orijini, biyolojik miicadele etmenleri, pestisit tanimi
ve cesitleri, biyolojik miicadele yontemleri, dogal diismanlarin
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Biological Control

korunmasi, biyolojik kontrol mekanizmalari, ticari biyolojik
kontrol ajanlari.

Elective

Origin of the pests, factors of biological control, definition and
types of pesticides, methods of biological control, protection of
natural enemies, biological control mechanisms, commercial
biological control agents.

VII. Yaryil

211541101

Epigenetik

Epigenetics

Zorunlu

DNA paketlenmesi ve histon modifikasyonlari, epigenetikte
sessizlestirme mekanizmalari, ¢evrenin epigenetik iizerine etkisi,
insan hastaliklart ve epigenetik degisiklikler arasindaki iliski,
epigenetik caligmalarda kullanilan ydntemler ve veritabanlari,
epigenetik tedavi kavramai.

Compulsory

DNA packacing and histone modifications, silencing mechanisms
in epigenetics, impact of environment on epigenetics, association
between human diseases and epigenetic modifications,

211541102

Kanser Biyolojisi

Cancer Biology

Zorunlu

Kanserin olusumu, kanserin genetik temeli, tiimor siipressor
genler (tiimdr baskilayici, anti- onkogenler), onkogenler, hiicresel
onkogenlerin belirlenmesi, kanserde sinyal iletim yolaklar1; hiicre
dongiisiiniin regiilasyonu, bozukluklar1 ve programli hiicre 6liimii,
timor gelisim kademeleri ve metastaz, timor immiinolojisi,
kanser tedavisi ve yeni gelismeler.

Compulsory

Formation and genetic basis of cancer, tumor supressor genes,
oncogenes, determining cellular oncogens, pathways in cancer,
regulation of cell cycle, programmed cell death, stages of tumor
development and metasthasis, cancer treatment and current
progress.

211541103

Omikler ve Teknolojileri

Zorunlu

Proteomik, metabolomik, glikomik, transkriptomik,
metagenomik, farmokogenomik, nutrigenomik, karsilagtirmali
genomik, paleogenomik, filogenomik, omik stratejilerinin klinikte
uygulamalari
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Omics and Technologies

Compulsory

Proteomics,  metabolomics,  glycomics,  transcriptomics,
metagenomics, pharmacogenomics, nutrigenomics, comparative
genomics, paleogenomics, phylogenomics, Clinical applications
of omics strategies

211541104

Arastirma Projesi |

Zorunlu

Ogrencilere bilimsel makale bulma, tarama yapma, kiitiiphane
calismasi, okuma ve yazma, konuya 0zgii bilimsel arastirma
yapma yetisi kazandirmaktir. Ayrica laboratuvarda yapacaklar bir
calismanin sozlii ve yazili sunum yapilmasini icermektedir.

Research Project |

Compulsory

Searching scientific literature, internet scanning, library work,
reading and writing scientific assays, searching keywords and
making scientific search. Preparing written and verbal report of
laboratory work.

211541201

Adli Genetik

Se¢cmeli

Olay yerinden biyolojik delillerin toplanmasi, DNA kaynaklari,
DNA elde etme yontemleri, gegmisten giiniimiize kadar kullanilan
polimorfik sistemler ve populasyon genetignin temel prensipleri,
kimliklendirme, akrabalik iliskilerinin belirlenmesi.

Forensic Genetics

Elective

Collecting biological samples from scene of crime, DNA sources,
DNA isolation methods, polymorphic systems and basic
principles of population genetics, authentation, determining blood
relation.

211541202

Bitki Doku Kiiltiirii

Se¢meli

Biyoteknoloji calismalarinda temel ¢alisma konularindan biri olan
bitkilerde hiicre ve doku kiiltiiriiniin tarihgesi, temel prensipleri,
kullanilan kimyasal maddeler ve malzemeler, besin ortamlari,
amaglarma gore bitki hiicre ve doku kiltiirii tipleri. Bitki Doku
Kiiltiirii kavrami, yapay besin ortamlarinda hiicre, doku ve organ,
bitki veya bitkisel iiriinlerin {iretilmesi.

Plant Tissue Culture

Elective

The history of plant cell and tissue culture, basic principles,
chemicals and materials used in the food environment, according
to the purpose of plant cell and tissue culture types Concept of
plant tissue culture, cell and artifical nutrients, producing tissues
and organs, areas using plant tissue culture.
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211541203 Gen Aktarim ve Klonlama | 3
Teknikleri

Gene Transfer and Clonning
Techniques

Secmeli

Rekombinant DNA ve Gen Miihendisliginin Tanimi, Genel
uygulama alanlari, Rekombinant DNA Teknolojisinde Kullanilan
Molekiiler Biyolojik Yontemler, Genlerin Klonlanmasi ve
Ekspresyonu, DNA Kesim Enzimleri, Gen aktariminda kullanilan
klonlama ve ekspresyon vektorleri, Gen Miihendisligi
Uygulamalari, Mikroorganizmalarda Rekombinant Protein
Uretimi, As1 ve Hormon Uretimi, Transgenik Bitkiler ve Kullanim
Alanlar, Transgenik Hayvanlar ve kullanim alanlari.

Elective

Definion of DNA and Genetic engineering, general application
areas, molacular methods used in recombinant DNA technology,
gene clonning and expression, DNA cutting enzymes, clonning
and expression vectors, applications of genetic engineering,
producing recombinant proteins in microorganisms, transgenic
plants and application areas, transgenic animals and their usage.

211541204 Molekiiler Mikoloji 3

Molecular Mycology

Se¢cmeli

Mantarlarin insanlar agisindan 6nemi, Mikolojinin tarihgesi,
Mantarlarin iireme, fizyoloji, beslenme ve ekolojik o6zellikleri,
Mantarlarin sistematigi ile parazitik ve simbiyotik iligkileri,
mantarlarin molekiiler karakterizasyonu, mantarlarin molekiiler
sistematigi.

Elective

Importance of fungi, history of mycology, reproductive,
physiological, nutritive and ecological features of fungi, taxonomy
of fungi, parasitic and symbiotic relations, molecular
characterisation of fungi, molcular taxonomy of fungi.

211541205 Hiicre Dongiisii ve Apoptoz 3

Cell Cycle and Apoptosis

Sec¢meli

Hiicre dongiisii, hiicre dongiisiiniin  molekiiler kontroli,
programlanmis hiicre 6liimi, apoptoz nedenleri, DNA tamir
mekanizmasi, mitokondrinin apoptozdaki rolii, Bcl-2 ailesi,
kaspazlar, apoptotik sinyalizasyon ve yolaklar.

Elective

Cell cycle, molecular control of cell cycle, programmed cell death,
reasons of apoptosis, DNA repair mechanism, the role of
mitochondria in apapotosis, Bcl-2 family, caspases, apoptotoic
signalisation and pathways.
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211541206

Nanobiyoloji

Secmeli

Nanobiyoteknolojide Kullanilan Ozel Teknikler,
Nanomalzemelerin  Tasarimi-I (Time Giden Yaklasim),
Nanomalzemelerin Tasarimi-II Tiimden Gelen Yaklasim),
Nanotasiyicilarin Biyoteknolojik Uygulamalari,
Nanobiyomalzeme  Uygulamalari,  Yiiksek  Duyarlilikta
Biyosensorler /Biyoelektronik Sistemler, Biyonanorobotikler,
Nanobiyoteknolojinin Diger Konulari.

Nanobiology

Elective

Special techniques used in nanobiotechnology, designing
nanomaterials, biotechnological applications of nanotransporters,
nanobiomaterial applications, high sensitivity biosensors,
bioelectronic systems, bionanorobotics, other aspects of
nanobiotechnology.

211541207

Farmakogenetik

Se¢cmeli

Genetik yapi, DNA'nin yap1 ve islevleri: Farmakogenetik and
farmakogenemik kavramlari, RNA ve proteinlerin yapi, gorev ve
isleyisleri, Genlerin yapis1 ve gen Ekspresyonu; polimorfizim
cesitleri, polimorfizm yéntemi ve analizi, Ila¢ yanitinda ve liag
gelistirmede farmakogenomik ve farmakogenetigin Onemi,
llaglarin absorpsiyon, dagilim, metabolizma ve eliminasyonu.,
Tlag tastyicilarin farmakogenetigi ve drnekleri, Farmakogenetik
ve proteomik, Gen tedavisi.

Pharmacogenetics

Elective

Genetics, structure and function of DNA, pharmacogenetics and
pharmacogenomics, structure, duty and process of genes, proteins
and RNA, importance of  pharmacogenetics and
pharmacogenomics in drug design, absorbtion, distribution,
metabolism and elimination of drugs, pharmacogenetics and
pharmacogenomics of drug transporters, pharmacogenetics and
proteomics, gene therapy.

211541208

Ila¢ Tasarimi

Secmeli

Biyoaktif materyaller, biyoaktif materyallerin siniflandiriimasi ve
kimyasi, medisinal kimyada makromolekiiler hedefler, ilac
tasariminda genomik caligmalar, genomik ve proteomik,
kemoenformatik, farmakogennomik, ila¢ tasariminda genomiks
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uygulamalari, biyoorganik kimya, peptid ve oligoniikleiklerin
sentezi, niikleozit ve nukleik asitlerin sentetik hazirlanisi,
enzimatik reajanlar, de novo ilag tasarimi.

Drug Design

Elective

Bioactive materials, their classification and chemistry,
macromolecular targets, genomic studies in drug design, synthesis
of peptides and oligonucleics, enzymatics reagents, de novo drug
design.

211541209

Akademik Sunum ve Konusma
Teknikleri-I

Se¢cmeli

Sunumun tanimi ve amaci, sunum tiirleri, etkili bir sunumun
bilesenleri, sunum hazirlarken dikkat edilmesi gereken noktalar,
dinleyici analizi, sunum planlama, sunumun baslangici,
yapilandirilmasi ve kapanisi.

Academic Presentation
Tecniques-I

Elective

Definition and aim of presentation, presentation types,
components of an effective presentation, important steps of
preparing a presentation, determining the properties of the
audiences, planning, introduction, organising and finishing of
presentation.

211541210

Molekiiler Modelleme

Se¢meli

Molekiiler modellemeye giris, molekiiler 6zellik hesaplamalari,
kuantum modelleme, klasik mekanik yontemler, konformasyonel
analiz, molekiiler modelleme uygulamalari, ila¢ gelistirmede
molekiiler modelleme

Molecular Modeling

Elective

Introduction to molecular modeling, molecular property
calculations, quantum modeling, classical mechanical methods,
conformational analysis, molecular modeling applications,
molecular modelling in drug development

211541211

Taksonominin Temel Esaslari

Se¢meli

Sistematik ve Taksonomi, bitki ve hayvan sistematiginin gelisimi,
siiflandirma teorileri, taksonomik hiyerarsi, tiir kavramlari,
taksonomik karakterler, tiiriin tespiti ve anahtarlar, bilimsel
isimlerin okunusu, molekiiler yontemlerin taksonomideki yeri ve
Onemi.

Basic Principles of Taxonomy

Elective

Systematics and Taxonomy, development of plant and animal
systematics, theories on taxonomy, taxonomic hierarchy,
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definition of species, taxonomic characters, determination of
species and charts in use, pronounciation of the scientific names,
use and importance of molecular technigues in taxonomy.

211541212 Preimplantasyon ve Genetik
Tam

Preimplantation and Genetic
Diagnosis

Se¢cmeli Genetik tam1 ve genetik tani terimleri, in vitro fertilizasyon
basamaklari, in vitro fertilizasyon teknikleri, preimplantasyon
genetik tan1 teknikleri, preimplantasyonun gelecekteki yeri ve etik
acidan incelenmesi.

Elective Genetic diagnosis and genetic diagnosis terms, in vitro

fertilization steps, in vitro fertilization techniques, preimplantation
genetic diagnostic techniques, future place of preimplantation and
ethical investigation.

VIII. Yariyil

211542101 Tibbi Genetik

Medical Genetics

Zorunlu

Tibbi Biyolojiye ve Genetige giris- Genetik Kavramlar, Hiicre
yapis1 ve Organelleri, Mendel Genetigi, Normal, multifaktoriyel,
poligenik kalitim, Gen ve kromozomlarin yap1 ve davranislari,
Molekiiler Biyoloji, Prenatal tan1 yontemleri, Gen Tedavisi.

Compulsory

Introduction to medical biology and genetics, genetic terms,
structure of the cell and organelles, Mendelian genetics, normal,
multifactorial and polygenic inheritance, structure and behaviour
of genes and chromosomes, molecular biology, prenatal diagnosis
methods, gen therapy.

211542102 Molekiiler Yontemler

Molecular Methods

Zorunlu

Niikleik asit tanm1 teknikleri (hedef amplikasyon, prob
amplifikasyon, sinyal amplifikasyon), bakteriyoloji’de PCR
uygulamalari, viroloji’de PCR uygulamalari, mikoloji’de PCR
uygulamalari, parazitoloji’'de PCR uygulamalari, genetik
hastaliklarin teshisinde PCR uygulamalari, adli tip’da PCR
uygulamalari, Real-Time PCR’1n tanida kullanim alanlari.

Compulsory

Nucleic acid techniques, PCR applications in bacteriology, PCR
applications in virology, PCR applications in mycology, PCR
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applications in parasitology, PCR applications in diagnosis of the
diseases, PCR applications in forensic science, usage areas of real-
time PCR.

211542103 Biyoinformatik

Bioinformatics

Zorunlu

Biyoinformatige giris, protein ve niikleotid veri tabanlarinin
incelenmesi, primer dizayni, niikleotid ve protein dizi analiz
sonuglariin degerlendirilmesi. Gen bankalar1 ve genom projeleri,
filogenetik analiz, Alignment analizleri, BLAST analizleri, ileri
veri tabani1 arama, molekiiler filogenetik, genomik ve proteomik,
Hidden Markov modelleri; optimizasyon algoritmalari; kiime
algoritmalarinin  siniflandirilmas1  ve motiflerin, anlatimin,
metilasyonun, mikroRNA ve TF regiilasyon mekanizmalarinin
bulunmasinda uygulamalari, Yeni Nesil Dizileme veri analizleri.

Compulsory

Introduction to bioinformatics, protein and nucleotide databases,
primer design, evaluating nucleotide and protein sequencing
analysis, gene banks and genome projects, phylogenetic analysis,
alignment anaylsis, BLAST analysis, advanced database search,
molecular phylogenetic, genomics and proteomics, Hidden
Markov models, optimisation algorithms, motifs, expression,
methylation, microRNA and TF regulation mechanisms, next
generation sequencing data analysis.

211542104 Aragtirma Projesi I

Research Project 11

Zorunlu

Ogrencilere bilimsel makale bulma, tarama yapma, kiitiiphane
caligmasi, okuma ve yazma, konuya 0zgili bilimsel arastirma
yapma yetisi kazandirmaktir. Ayrica laboratuvarda yapacaklari bir
calismanin sozlii ve yazili sunum yapilmasini igermektedir.

Compulsory

Searching scientific literature, internet scanning, library work
reading and writing scientific assays, searching keywords and
making scientific search. Preparing written and verbal report of
laboratory work.

211542201 Popiilasyon Genetigi

Se¢meli

Populasyon  Genetiginde kullanillan  kavramlar, Genotip
Frekanslari: Hardy Weinberg Kurallar1 ve Uygulamalari,
Fiksasyon Indeksi ve Heterozigotluk, Gametik Dengesizlikler,

(Form No: FR-400 ; Revizyon Tarihi:..../.../........; Revizyon No:.......




MOLEKULER BIYOLOJi VE GENETIK BOLUMU
MUFREDAT VE DERS ICERIKLERI FORMU

Population Genetics

Genetik Gogler ve Etkin Popiilasyon Biiyiikliigii,Populasyon
Yapis1 ve Gen Hareketleri, Mutasyonlar, Dogal Secilim, Dogal
Secilim Modelleri, Kantitatif Ozellik Varyasyonlar1 ve Kantitatif
Ozellik Varyasyonlarmin Mendel Temelleri , Populasyon
Genetigi Uygulamalari.

Elective

Concepts of population genetics, genotype frequencies, Hardy
Weinberg rules and applications, fixation index, heterozygosis,
gametic inequilibrium, genetic immigration, efficient population,
gene movements and structure of population, mutations, natural
selection and models, Mendelian genetics, population genetics
applications.

211542202 Genetigi Degistirilmis | 3
Organizmalar ve Biyogiivenlik

Genetically Modified
Organisms and Biosecurity

Se¢cmeli

Genetigi degistirilmis organizmalar (GDO)n tarihgesi ve tanimu,
Model organizmalar, GDO larin gelistirilmesi ve elde edilme
yollari, GDO kullanilma nedenleri, GDO larin siniflandirilmasi,
GDO larn iiretimi ve yayilimi, genetigi degistirilmis mikrobiyal,
memeli ve bitki organizmalari, GDO larin arastirma, cevre,
endiistri ve tarimsal iiretimde kullanilmalari, GDO larin potansiyel
riskleri, GDO larin iiretilmesi ve ticaretindeki ulusal ve
uluslararasi diizenlemeler, GDO lar ve biyogiivenlik, ahlaki ve
sosyal sorunlar, GDO lar ve gida giivenligi.

Elective

History and definition of genetically modified organisms (GMOs),
model organisms, developing and production methods of GMOs,
reasons of using GMOs, classification, distribution and production
of GMOs, genetically modified microbes, mammalians and plants,
GMO usage in agriculture, environment and industry, potential
risks of GMOs, national and international regulations about
GMOs, biosafety and social problems, GMOs and food safety.

211542203 Biyosensorler 3

Secmeli

Biyosensor tanimi1 ve kemoreseptor analoglari, Biyolojik
Algilama  Elemanlarinin  Siniflandirilmasi,  Trasdiiserlerin
fonksiyon ve yapilari, Biyokimyasal temeller, Biyosensorlerin
modellenmesi, Biyosensorlerin  Siniflandirilmasi,  Biyolojik
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Biosensors

Algilama Elemanlarinin  immobilizasyonu, Biyosensdrlerin
Imalati, Metabolizma Sensorleri, Affinite Biyosensérleri,
Biyosensorlerin - Uygulamalari, Biyogipler ve BioMEMS,
Nanobiyosensdrler.

Elective

Definition of biosensor and chemoreceptor analogues,
classification of biological sensors, structures and functions of
transducors, biochemical basis, immobilisation of biosensors,
production of biosensors, metabolism sensors, affinity biosensors,
applications, biochips and BioMEMSs, nanobiosensors.

211542204

RNA Biyolojisi ve Teknolojileri

RNA Biology and Technologies

Se¢cmeli

RNA biyolojisine giris, Pre-mRNA transkripsiyonu, Pre-mRNA
5" ucuna sapka takilmasi, Pre-mRNAlarin 3" ucunun islenmesi,
Okaryotik Pre-mRNA kesimi, ¢ekirdekten sitoplazmaya mRNa
aktarimi, kiiciik RNAlar, kodlama yapmayan RNAlar, tRNAlar,
RNomik, RNA diizenlenmesi, RNA dizileme teknolojileri.

Elective

Introduction to RNA biology, Pre-mRNA transcription, 5’
capping, 3’ processing, eukaryotic pre-mRNA cutting, mRNA
translation from nucleus to cytoplasm, small RNAs, noncoding
RNAs, tRNAs, RNomics, RNA regulation, RNA sequencing
techniques.

211542205

Kromozomal Hastaliklar

Chromosomal Diseases

Sec¢meli

Klinik sitogenetigin temel prensipleri Sayisal ve yapisal
kromozom anomalilerininn siniflandirilmasi ve sikligi Otozomal
trizomiler Sekil diizensizliklerine bagli sendromlar Sitogenetik
bulgu veren tek gen hastaliklar1 Cinsiyet gelisimi, cinsiyet
kromozom anomalileri sendromlari.

Elective

Basic principles of clinical cytogenetics, classification and
frequency of structural chromosome abnormalities, auosomal
trizomies, syndromes associated with shape disorders, single gene
diseases diagnosed cytogenetically, sexual development,
syndromes caused by abnormalities of sexual chromosomes.

211542206

Hayvan Doku Kiiltiirii

Secmeli

Hayvan doku kiiltiirii yontemlerinin 6grenilmesi ve uygulanmasi,
fluoresan mikroskobu, ELIZA okuyucu gibi tekniklerin
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Animal Tissue Culture

uygulanmasi. Memeli hiicre kiiltiirii kosullarinin 6grenilmesi,
hiicre kiiltliriinde yapilan molekiiler deneylerin anlasilmasi, hiicre
kiiltiiriiniin uygulamalarinin 6grenilmesi.

Elective

Applications of animal tissue culture methods, fluorescence
microscope, ELISA reader, mammalian cell culture conditions,
molecular experiments using cell culture, applications of cell
culture.

211542207

Gelisim Genetigi

Developmental Genetics

Se¢cmeli

Gelisimin temel kavramlari, biyolojik sistemlerde farklilasma ve
belirleme ile ilgili mekanizmalarin molekiiler ve genetik analizi,
hiicre dongiisiiniin kontrolii, genomun molekiiler organizasyonu,
aktif kromozomlar, gen ifadesi modelleri, prokaryot ve
Okaryotlarda farklilasma, model organizmalarda gelisimin genetik
kontrolii, embriyonal gelisimi etkileyen faktorler, mutasyonlarin
onemi ve fenotipik siniflandirilmasi, mutagenez ve teratogenez
arasindaki farklar, onkogenez.

Elective

Basic principles of development, differentiation in biological
systems and their molecular and genetic analyses, control of cell
cycle, molecular organisation of genome, active chromosomes,
differentiation in prokaryots and eukaryots, genetic control of
development in model organisms, factors affecting embryonal
deelopment, importance of mutations, phenotypical classification
of mutations, mutagenesis, teratogenesis and oncogenesis.

211542208

Dizileme Teknolojileri

Sequencing Technologies

Se¢meli

Dizileme teknolojilerine giris, Klasik dizileme teknolojileri, Yeni
nesil dizileme teknolojileri, {i¢lincii nesil dizileme teknolojileri,
DNA dizileme, RNA dizileme, Protein dizileme, dizilerin
filogenetik ve biyoinformatik analizleri.

Elective

Introduction to sequencing technologies, conventional sequencing
technologies, next generation sequencing technologies, DNA,
RNA and protein sequencing, phylogenetic and bioinformatic
analyses of sequences.
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211542209

Akademik Sunum ve Konusma
Teknikleri-11

Academic Presentation
Tecniques-11

Secmeli

Bilgisayar programlarini kullanabilme. Sunum kartlar1 hazirlamak
ve kullanmak, sunum teknikleri, beden dilinin etkili kullanimai,
Ingilizce sunumlarda kullanilan kaliplar, grenci sunumlari.

Elective

Using computer programs. Preparing and using the presentation
cards, presentation techniques, effective usage of body language,
general templates used in English presentations, presentations
prepared by students.

211542210

Molekiiler Biyoloji ve Genetigin
Gelecegi

Future of Molecular Biology
and Genetics

Se¢cmeli

Genetik kaynaklar ile ilgili genel tanimlar, organizma, organ,
doku, hiicre ve gen bankalari, genetik yakinlik haritalarinin
kurulmasi, GDO tan1 ve yasalari, omik bilimleri, interaktom.
Molekiiler biyoloji ve genetigin gelecekteki dnemi.

Elective

General definitions of the genetics, organism, organ, tissue, cell
and gene banks, establishing genetic closeness maps, diagnosis
and laws of GMO, omics, interactom. Importance molecular
biology and of genetics in the future.

211542211

Kompleks Hastaliklar Genetigi

Genetics of Complex Diseases

Se¢cmeli

Yaygin hastaliklarin genetik temeli, c¢ok faktorli kalitimin
temelleri ve tipta genetigin uygulanmasi, yaygin hastaliklarin
mekanizmasint incelemek i¢in genetik yaklagimlar, yaygin
hastaliklar1 (ndrodejeneratif hastaliklar, akil saghigi hastaliklari,
otoimmiin hastaliklar vb.) etkileyen genetik, cevresel ve
epigenetik faktorler.

Elective

Genetic basis of common diseases, the basis of multi-factorial
inheritance and the application of genetics in medicine, genetics
approaches to investigate mechanism of common diseases,
genetic, environmental and epigenetic factors affecting common
diseases (neurodegenerative diseses, mental health diseases,
autoimmune diseases etc.).

211542212

Gen Terapi

Secmeli

Gen terapisine giris, genlerin hiicrelere tasinmasi ve sorunlari,
genetik hastaliklar ve tedavisinin uygulanmasi, etik konular ve gen
terapisinde son gelismeler, norolojik ve metabolik hastaliklardaki
gen ve hiicre tedavisi.
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Gene Therapy

Elective

Introduction to gene therapy, transfer of genes to the cell and its
problems, application of genetic diseases and treatment, recent
developments in ethical issues and gene therapies, gene and cell
therapy in neurological and metabolic diseases.

(Form No: FR-400 ; Revizyon Tarihi:..../.../........; Revizyon No:.......)




