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Dersin Amaci

(Course Objectives)

“Doga, Bilim ve insanlar II”, grencileri bilim ve dogal diinya hakkinda sorgulayici bir 6grenme
arzusu ve merak gelistirmeleri dogrultusunda tesvik etmeyi ve gelistirmeyi amaclamaktadir.
Ders, doganin temel kanunlarini tanitir ve 6grencilerin bilim ve teknolojinin hayatimizi nasil
etkiledigine dair farkindaligini arttirir. Ogrencilerin bilimsel okuryazarh@ini gelistirir ve onlari
bilimsel bilgi ve becerilere deger vermeye sevk eder.

“Nature, Science and Humans II” aims to encourage and enable students to develop inquiring
minds and curiosity about science and the natural world. The course introduces the basic
laws of nature and promotes students’ awareness of how science and technology affect our
lives. It develops students’ scientific literacy and motivates them to value scientific knowledge
and skills.

Dersin igerigi

(Course Content)

Maddenin, yukln, enerjinin, momentumun, agisal momentumun korunumu. Newton'un
hareket yasalari. Archimedes ilkesi. Termodinamigin yasalari. Ideal gaz yasasi. Maxwell
denklemleri.

Gorelilik. Bilim tarihinde kilometre tasi olan bazi yayinlar: Newton, Einstein, Bohr, Kepler,
Arsimet, Galilei, Heisenberg, Schrodinger, Maxwell, Gregor Mendel, Charles Darwin ve J.
Baptiste Lamarck, Alexander Fleming, Dmitri Mendeleyev. Hayatimizi degistiren bilim kesifleri
ve zorlu problemler: Genetik materyalin kesfi, Polimerler ve jeller, Yariiletkenler,
Nanomalzemeler, igten yanmali motor ve elektrik motoru, Uydu teknolojisi, internet, Giincel
zorlu problemler. Gelecek ve gelisen teknolojiler. Fizikte sorular. Kimyada sorular. Yasam
bilimlerinde sorular. Genetik ile ilgili sorular.

Conservation of matter, charge, energy, momentum, angular momentum. Newton’s laws of
motion. Archimedes' principle. Laws of thermodynamics. Ideal gas law. Maxwell’s equations.
Relativity. Some milestone publications in the history of science: Newton, Einstein, Bohr,
Kepler, Archimedes, Galilei, Heisenberg, Schrddinger, Maxwell, Gregor Mendel, Charles
Darwin and J. Baptiste Lamarck, Alexander Fleming, Dmitri Mendeleyev. Science discoveries
that changed our lives and challenging problems: Discovery of genetic material, Polimers and
gels, Semiconductors, Nanomaterials, Internal combustion engine and electric motor,
Satellite technology, Internet, Current challenging problems. Future and emerging
technologies. Questions in physics. Questions in chemistry. Questions in life sciences.
Questions in genetics.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

6nemli doda kanunlarini tanimlar,

bilim tarihindeki etkili yayinlari tartigir,

hayatimizi degistiren kesifleri ve zorlu problemleri idrak eder,

¢igir acici bilimsel atilimlari gelecekteki ve gelisen teknolojilerle iliskilendirir,

evren, doga ve glnlik yasamimizla ilgili sorularla bagdlantil olarak fiziksel, kimyasal
ve biyolojik bilimler ile ilgili kavramlari tartisir.
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Upon successful completion of this course, students will be able to

identify important laws of nature,

Discuss influential publications in the history of science,

Recognize discoveries that changed our lives and challenging problems

Relate scientific breakthroughs to future and emerging technologies,

Discuss concepts of physical, chemical and biological sciences in connection with
guestions concerning the universe, nature and our daily life.
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Dersin ISCED Kategorisi
(ISCED Category of the course)

44 Fizik Bilimleri
(44 Physical Sciences)

Ders Kitabi
(Textbook)

[1] Hugh D Young Roger A. Freedman, University Physics with Modern Physics, 14th edition,
Pearson, 2014.

[2] John Gribbin: Science — A History, Penguin Isbn 0-140-29741-3

[3] Experiments in Plant Hybrdzation (1865) by Gregor Mendel

[4] Darwin, C. (2016). On the origin of species, 1859.




[5] Pray, L. (2008) Discovery of DNA structure and function: Watson and Crick. Nature
Education 1(1):100

'Yardimci Kaynaklar
(Other References)

Week Monday Date

Topics Important Dates

Conservation of matter, charge, energy, momentum,
angular momentum. Newton’s laws of motion.
Archimedes' principle.

Laws of thermodynamics. Ideal gas law. Maxwell’s
equations. Relativity.

Discussions of the influential publications in the
history of science by Newton, Einstein, Bohr, Kepler,
Archimedes, Galilei.

Discussions of the influential publications in the
history of science by Heisenberg, Schrédinger,
Maxwell, Gregor Mendel, Charles Darwin and J.
Baptiste Lamarck, Alexander Fleming, Dmitri
Mendeleyev.

Discovery of genetic material. Polimers and gels.
Semiconductors. Nanomaterials.

Working principles of internal combustion engine
and electric motor. Principles of satellite systems
and their impact on life. Internet and data
communication. Current challenging problems.

Quantum computing. Information technology.
Robotics and artificial intelligence. Virtual reality.
Internet of things. Educational technology.

From particles to macroscopic materials.
Nanotechnology. Biotechnology.

Neuroscience. Cognitivescience. Psychotechnology.

10

What is spacetime? What is dark matter? Why does
the sun shine? Are waves everywhere?

11

Why a bad apple spoils others? Can water be
poisonous? How do we taste? Have you heard of
saturnism?

12

What is consciousness?

13

Genome project: What did we understand from the
genome projects? GMOs: Are they harmful or
beneficial? Cloning: Is it possible to make a clone of
myself? Stem cell and tissue engineering: Can we
use a 3d printer to make organs? Genome editing:




Can we change the genome of an organism?

14 General review of the subjects
DERS PLANI
Hafta Teorik Ders Konulari Dersin Ogrenme Giktilari

1 Maddenin, yikin, enerjinin, momentumun, agisal momentumun 1
korunumu. Newton'un hareket yasalari. Arsimet ilkesi.

> Teremodinamigin yasalari. ideal gaz yasasi. Maxwell denklemleri. 1
Gorelilik

3 Bilim tarihinde kilometre tasi olan bazi yayinlar: Newton, Einstein, 2
Bohr, Kepler, Arsimet, Galilei.

Bilim tarihinde kilometre tasi olan bazi yayinlar: Heisenberg, 2

4 Schrédinger, Maxwell, Gregor Mendel, Charles Darwin ve J. Baptiste
Lamarck, Alexander Fleming, Dmitri Mendeleyev.

Hayatimizi degistiren bilim kesifleri: Genetik materyalin kesfi, 3

5 Polimerler ve jeller, Yariiletkenler, Nanoma_lzemeler, Icten yanmal
motor ve elektrik motoru, Uydu teknolojisi, Internet, Glincel zorlu
problemler.

6 Hayatimizi degistiren bilim kesifleri ve zorlu problemler: icten yanmal |3
motor ve elektrik motoru, Uydu teknolojisi, Internet, Zorlu problemler.

7 Kuantum hesaplama. Bilgi Teknolojisi. Robotik ve yapay zeka. Sanal (4
gerceklik. Nesnelerin interneti. Egitim teknolojisi.

8 Parcaciklardan makroskopik malzemelere. Nanoteknoloji. 4
Biyoteknoloji.

9 Sinirbilim. Biligsel bilim. Psikoteknoloji.

10 Uzay-zaman nedir? Karanlik madde nedir? Giines neden parliyor? 5
Dalgalar her yerde mi?

Bir ¢urik elma neden baskalarini bozar? Su zehirli olabilir mi? Nasil |5

11 DA
tad alinz? Saturnizmi duydunuz mu?

12 |Biling nedir? 5
Genom projesi: Genom projelerinden ne anladik? GDO'lar: Zararlh mi |5
yoksa faydali mi? Klonlama: Kendimi klonlamak mimkin ma? Kok

13  |hiicre ve doku mihendisligi: Organ yapmak igin 3 boyutlu yazici
kullanabilir miyiz? Genom diizenleme: Bir organizmanin genomunu
degistirebilir miyiz?

14 Konularin genel olarak gézden gegirilmesi. 1,2,3,4,5

COURSE PLAN




Week Topics Course Learning Outcomes
1 Conservation of matter, charge, energy, momentum, angular 1
momentum. Newton’s laws of motion. Archimedes' principle.
2 Laws of thermodynamics. Ideal gas law. Maxwell’s equations. 1
Relativity.
3 Discussions of the influential publications in the history of science by |2
Newton, Einstein, Bohr, Kepler, Archimedes, Galilei.
Discussions of the influential publications in the history of science by |2
4 Heisenberg, Schrédinger, Maxwell, Gregor Mendel, Charles Darwin
and J. Baptiste Lamarck, Alexander Fleming, Dmitri Mendeleyev.
5 Science discoveries that changed our lives: Discovery of genetic 3
material. Polimers and gels. Semiconductors. Nanomaterials.
Science discoveries that changed our lives and challenging problems: (3
Working principles of internal combustion engine and electric motor.
6 o . C .
Principles of satellite systems and their impact on life. Internet and
data communication. Current challenging problems.
7 Quantum computing. Information technology. Robotics and artificial |4
intelligence. Virtual reality. Internet of things. Educational technology.
8 From particles to macroscopic materials. Nanotechnology. 4
Biotechnology.
9 Neuroscience. Cognitivescience. Psychotechnology.
10 What is spacetime? What is dark matter? Why does the sun shine? |5
Are waves everywhere?
Why a bad apple spoils others? Can water be poisonous? How do we |5
11 )
taste? Have you heard of saturnism?
12 |What is consciousness?
Genome project: What did we understand from the genome projects? [5
GMOs: Are they harmful or beneficial? Cloning: Is it possible to make
13 |a clone of myself? Stem cell and tissue engineering: Can we use a 3d
printer to make organs? Genome editing: Can we change the genome
of an organism?
14  |General review of the subjects 1,2,3,4,5
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Donem Odevi / Projesi (Term Project) - -
Yanyil Igi Deney Raporlari (Experiment Reports) - -
Cahismalari  (Seminer (Seminars) - -
(Semester Odevler (Homework) - -
Activities) Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 50
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100

AKTS - iS YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))
Ders Siresi

(Lectures) 14 3 42
Problem Saati - - -

Yariyil Sonu Sinavi (Hazirlik Siresi Dahil) 1 20 20

(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Suresi Dahil) - - -




(Quizzes (Preparation included))

Donem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Calisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

128

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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