2025 - 2026 / FiZ328 - PHYSICS IN BIOLOGY AND MEDICINE / PHYSICS IN BIOLOGY AND MEDICINE

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

PHYSICS IN BIOLOGY AND MEDICINE / PHYSICS IN BIOLOGY AND MEDICINE

Ders Kodu / Course Code

Fiz328

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Canli sistemlerin fizikteki temel kavramlarla baglantisini kurarak biyoloji ve tipta fizigin
uygulama alanlarini tanimlamak

Defining the application fields of Physics in Biology and Medicine by correlating living
systems with basic concepts of Physics.

igerigi / Content

Denge ve Kararlilik, insan Viicudu icin Denge Kosullari, Durgun Kuvvetler, Siirtiinme,
Otelenme Hareketi, Agisal Hareket, Maddelerin Esnekligi ve Dayanikliligi, Akiskanlar,
Akiskanlarin Hareketi, Isi ve Kinetik Kurami, Termodinamik, Isi ve Yagsam, Ses Dalgalar,
Elektriksel Teknoloji

Equilibrium and Stability, Equilibrium Conditions for Human Body, Static Forces,
Friction, Translational Motion, Angular Motion, Elasticity and Durability of Substances,
Fluids, Motion of Fluids, Heat and Kinetic Theory, Thermodynamics, Heat and Life,
Sound Waves, Electrical Technology.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Physics in Biology and Medicine, Poul Davidovits, Fevzi Kéksal

Course Book(s):
Physics in Biology and Medicine, Poul Davidovits, Fevzi Kdksal.
Helper Book(s):

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Duygu BILGE




OGRENME GIKTILARI / LEARNING OUTCOMES

Biyolojik sistemlerin incelenmesinde fizik yasalarini uygulayabilme Being able to apply the Physical laws in the examination of biological systems.

Biyolojik sistemler hakkinda bilgi edinebilme Being able to get information about biological systems

Temel fizik yasalari ile canli sistemler arasinda iligki kurabilme Being able to get a correlation between basic Physics laws and living systems.

Fiziksel tekniklerin biyoloji ve tip alanlarindaki uygulanabilirligini kavrayabilme Being able to comprehend the applicability of physical techniques in Biology and Medicine.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE

2/8




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Denge ve kararlilik, insan viicudu igin denge kosullari, Durgun
Kuvvetler, Viicuttaki kaslar, kaldiraglar, dirsek, kalca
Equilibrium and Stability, Equilibrium Conditions for Human Body,
Static Forces, Muscles of the Human Body, Levers, Elbow, Hip
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Sirtiinme, Kalga ekleminde surtiinme
2
Friction, Friction in hip joint
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Otelenme Hareketi, Sigrama, Diisey Atlamada Yer Cekiminin Etkisi,
3 Uzun Atlama, Fiziksel etkinliklerde enerji tuketimi
Translational Motion, Jump, Influence of Gravity in Vertical Jumping,
Long Jump, Energy Consumption in Physical Activity
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Acisal Hareket, Virajli yol tizerindeki kosucu, Sarkag, Yirime ve
4 kosma hizi, kogsma sirasinda harcanan enerji, yirime ve kosma
lizerine alternatif gorusler
Angular Motion, Runner on Crooked Road, Pendulum, Walking and
Running Speed, Energy Spent during Running, Alternative
Comments on Walking and Running
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

Maddelerin Esnekligi ve Dayanikhihdi, Boyuna germe ve sikistirma,
5 yay, kemik kirilmasi, ani itici kuvvetler, disme sonucu kirlma, hava
yastigi, eklem iltihaplar ve egzersiz

Elasticity and Durability of Substances, Longitudinal Stress and
Compression, Spring, Fracture, Rapid Driving Forces, Break as a
result of a Fall, Airbag, Rheumatoid Arthritis and Exercise
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Akiskanlar, Bir akiskanda kuvvet ve basing, pascal ilkesi, hidrostatik
iskelet, archimedes ilkesi, yuzey gerilimi, topraktaki su, su Ustinde
6 hareket eden bdcekler, kaslarin kasilmasi, ylizey gerilimi azaltan
molekdiller
Fluids, A Force and Pressure of A Fluid, Pascal’s Principle,
Hydrostatics Skeleton, Archimedes Principle, Surface Tension, Water
in Soil, Insects Moving on Water, Contraction, Molecules Reducing
Surface Tension
. . Ogretim Yont .. .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlnerils)l'rt‘asgi\rgz Methods On Hazirlik / Preliminary
Techniques
Akigkanlarin hareketi, Bernouilli denklemi, viskozluk ve poiseuille
7 yasasi, tirbulans, kanin dolasimi, kan basinci, kan akiginin kontrol,
damar sertligi, kalbin Urettigi giic
Motion of Fluids, Bernoulli’'s Equation, Viscous and Poiseuille’s Law,
Turbulence, Bloodstream, Blood Pressure, Blood Flow Control,
Atherosclerosis, Power manifactured by Heart
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁiﬂ:{/?rgt:ggixz Methods On Hazirlik / Preliminary
Technigues
8 Ara sinav
Midterm exam
. . Ogretim Yoéntem ve . .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Isi ve sicaklik, maddenin kinetik kurami, isi transferi, molekdllerin
9 difizyonla tasinmasi, zarlar iginde yayllma, solunum sistemi,
surfaktantlar ve nefes alma, yayilma ve kontakt mercekler
Heat and Kinetic Theory, the Kinetic Theory of Matter, Heat Transfer,
Transport of Matters by Diffusion, Dispersion in Membranes,
Respiratory System, Surfactants and Inhalation, Emission and
Contact Lenses
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?e?l:ﬁi;(?;ri/?l'g:&i\rgz Methods On Hazirlik / Preliminary
Techniques
10 Termodinamigin Birinci yasasi, Termodinamigin ikinci yasasi

First Law of Thermodynamics, Second Law of Thermodynamics
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Enerjinin 1s1 ve 6teki bigimleri arasindaki fark, canh sistemlerin
termodinamigi
The Difference between Heat and The other Forms of Energy,
Thermodynamics of Living Systems
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
12 Isi ve yagam, insanlarin eneriji gereksinimleri, yiyecekten eneriji
alinmasi, viicut sicakhiginin ayarlanmasi, deri sicakliginin kontrolu
Heat and Life, Energy Requirement of Human, Energy Intake from
Food, The Adjustment of Body Temperature, The Control of Skin
Temperature
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
13 Yayinim ve isi iletimi, 1sinim, glinesin 1sinimla i1sitmasi, buharlagma,
soguga karsi direng, Isi ve toprak
Convection and Heat Conduction, Radiation, Heating of Sunbeam,
Evaporation, Resistance to Cold, Heat and Soil
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Sesin 6zellikleri, dalgalarin bazi 6zellikleri, isitme ve kulak, yarasalar
14 ve yanki, hayvanlarin gikardigi sesler, akustik tuzaklar, sesin klinik
yararlar, ultrasonik dalgalar
Sound Properties, The Certain Properties of Waves, Audio and Ear,
Chiroptera and Echo, The Sound of Animals, Acoustic Traps, Clinical
Benefits of Sound, Ultrasonic Waves
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
Biyolojik arastirmalarda elektriksel teknoloji, teshis aygiti, elektrigin
15 fizyolojik etkileri, kontrol sistemleri, geri besleme, duyumsal
yardimcilar
Electrical Technology in Biological Investigations, Diagnosis
Equipment, Physiological Effects of Electric, Control Systems,
Feedback, Auditory Facilitators
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Y1l igi Etkinlikleri / Term (or Year) Learning Activities NSayl / Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 80
Proje Hazirlama / Project Preparation 1 10
Proje Sunma / Project Presentation 1 10
Toplam / Total: 3 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Proje Hazirlama / Project Preparation 1 15.00 15.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Proje Sunma / Project Presentation 1 1.00 1.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
20 67.00 93.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 93.00/30.00 = 3.10 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 93.00 / 30.00 = 3.10 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Biyolojik sistemlerin
incelenmesinde fizik yasalarini
uygulayabilme / Being able to
apply the Physical laws in the
examination of biological
systems.

2.Biyolojik sistemler hakkinda
bilgi edinebilme / Being able to 5
get information about biological
systems

3.Temel fizik yasalari ile canli
sistemler arasinda iligki
kurabilme / Being able to get a
correlation between basic
Physics laws and living
systems.

4 Fiziksel tekniklerin biyoloji ve
tip alanlarindaki
uygulanabilirligini
kavrayabilme / Being able to
comprehend the applicability of
physical techniques in Biology
and Medicine.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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