2201001202023-Biyofizik T U K AKTS

GENEL BILGILER

Dersin Amaci

Dis hekimliginde &grencilere, 151k, ses, lazer, ultrason ve ultraviyole 151k gibi uygulamalarim biyofizik
temellerinin aktarilmasi, biyoelektrigin temel ilkeleri ve bu ilkelerin canlilarda 6zellikle de insan viicudunun
isleyisini anlamada nasil uygulandigini igeren fiziksel bilgilerin kazandirilmasi, gesitli organ sistemlerinin
biyofizik ilkelerinin 6grencilere aktarilmasi hedeflenir.

Dersin I¢erigi

Elektromanyetik dalgalar, Radyasyon madde etkilesmesi, biyolojik sisteme etkisi ve korunma, X- 1sinlari
ozellikleri, sogrulmasi ve biyolojik etkisi, Lazer ve medikal uygulamalari, Ultrases, Goriintiileme yontemleri,
Biyomolekiiller ve termodinamigin ilkeleri

Dersin Kitab1 / Malzemesi / Onerilen Kaynaklar

Pehlivan, F. (2015). Biyofizik. Ankara: Pelikan Yayinevi. Celebi, G. (2015).

Biyofizik. Izmir: Barig yaymlar1, Fakiilteler Kitapevi. Aydin, M. (2018).

Dis Hekimleri ve Dis Hekimligi 6grencileri i¢in Biyofizik, Ankara: Neyir Matbaasi.Molecular Modelling :
Principles ad Applications 2nd Edition, Pearson Education, Andrew R. Leach, (2001)

Molecular Modeling and Simulation : An Interdisciplinary Guide 2nd Edition, Schlick, T. Springer (2010)
Inroduction to Protein Structure 2nd Edition, Garland Publishing, Carl Branden & John Tooze, (1999)

Planlanan Ogrenme Etkinlikleri ve Ogretme Yontemleri

Ders anlatimi/Tartigma/Soru-cevap

Ders I¢in Onerilen Diger Hususlar

Video ve gorsellerin kullanilmasi, 6grencilerin vaka tartigmalarina katilmasi

Dersi Veren Ogretim Elemam Yardimeilari

Dr. Ogr. Uyesi Asuman BUNSUZ
Dog¢. Dr. Giiven AKCAY

Dersin Verilisi

Orgiin (yiiz yiize)

Dersi Veren Sorumlu Ogretim Elemam

Dr. Ogr. Uyesi Asuman BUNSUZ

Ogrenme Ciktist
1. Molekiiler biyofizigin temel kavramlari ve yontemlerini bilir
2. Biyoenerjetik, biyoinformatik ve biyomekanik hakkinda bilgi sahibi olur.
3. Dis hekimliginde kullanilan tibbi goriintiileme yontemlerini tanir ve agiklar.
4. Ultraviyole 1s18in dis hekimliginde kullanimin bilir.
5. Dis Hekimliginde lazer uygulamalarini bilir.
Haftahk icerikler
Ders icerigi Laboratuvar Ogretim Teorik | Uygulama
seng Metotlar Yo
hafta




1 Biyofizige giris X
Biyofizikte temel fiziksel
2 . X
degiskenler
Biyofizikte temel fiziksel
3 . X
degiskenler
Membran biyofizigi ve membran
4 A X X
potansiyeli tlirleri
Membran biyofizigi ve membran
5 T X X
potansiyeli tiirleri
6 Denge Potansiyeli X
7 Denge Potansiyeli X
8 Ara smav
9 Ara smav
10 Zar potansiyelini olusturan faktorler X
1 Hiicrelerin uyarilmasi ve X
biyofiziksel 6zellikleri
12 Pasif ve aktif zar modeli X
13 Voltaj kapili kanallarin dinamikleri X
14 Ileti hizim etkileyen faktorler X X
15 Iyon akimlarinin zamanla degisimi X X
16 Uyartya fiziksel ve kimyasal etkiler X X
17 Uyartya fiziksel ve kimyasal etkiler X
18 Sodyum kanali modeli X X
19 Uyarict Ve uyariy1 iptal eden X
postsinaptik modeller
Molekiiler biyofizigin temel
20 X
kavramlar (1)
Molekiiler biyofizigin temel
21 X
kavramlar (2)
Molekiiler modellemenin temel
22 S X
prensipleri ve uygulamalari
23 | Arasmav
24 | Arasmav
25 | Sinav sorularimin degerlendirilmesi
Molekiiler dinamik simiilasyon
26 | yonteminin temel prensipleri ve X
uygulamalari
27 B1y01_'1z1g1_n tipta uygulama X
prensipleri
28 T1bbi goriintiileme yontemleri X
(Rongten/CT/BT)
29 | Tibbi goriintilleme yontemleri (MR) X
Elektromanyetik alanlarin biyolojik
30 S X
etkileri
31 | Biyomekanik (1) X
32 | Biyomekanik(2) X
30AKTS /1S YUKU TABLOSU
Etkinlik Sayisi Siiresi (Saat) Toplam Is Yiikii (Saat)
Ders Siiresi 28 2 56
Kisa Siireli Sinav Siif Dig1 C. Siiresi | 28 2 56
Ara Sinavlar 2 1 2
Y1l sonu smavina hazirlik 1 2 2
Y1l sonu Sinavi 1 1 1
Toplam is yiikai | 117
Toplam Is Yiikii / 30 (s) | 117/30
Dersin AKTS Kredisi | 4




Degerlendirme

Aktiviteler Katk Yiizdesi (%6)
Ara sinav 40,00
Final 60,00

OGRENME CIKTILARININ PROGRAM YETERLILIKLERINE KATKISI

PC.[PC.[PC.[PC. [PC.[PC.[PC.[PC.|[PC.[PC. [ PC [PC. [PC. | PC.

2 3 4 5 6 7 8 9 10 11 12 13 14

0.c.1 |1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.c.2 |1 5 1 1 1 1 1 1 1 1 1 1 1 1
0.C.3 |5 1 1 1 4 1 1 1 1 1 1 1 1 1
0.C.4 |5 1 1 1 4 1 1 1 1 1 1 1 1 1
0.C.5 | 5 1 1 1 4 1 1 1 1 1 1 1 1 1

Katki Diizeyi: 1: Cok Diisiik 2: Diigiik 3: Orta 4: Yiiksek 5: Cok Yiiksek

Bu dersin basaril1 bir sekilde tamamlanmasiyla 6grenciler sunlar1 yapabileceklerdir:

Program Ciktilar:

P.C.1
P.C.2
P.C.3
P.C.4
P.C.5
P.C.6
P.C.7
P.C.8
P.C.9
P.C. 10
P.C.11
P.C.12
P.C.13

P.C. 14

Hayat boyu 6grenme tarzin1 benimseyerek tiim mesleki uygulamalarda modern teshis ve tedavi
yontemlerini ve cihazlarint kullanir.

Hastanin genel ve dental saglik durumunu dikkate alarak ¢alisma sinirlar1 dahilinde hasta igin en uygun
tedavi planlarini yapar.

Dental tedaviler esnasinda olusabilecek muhtemel komplikasyonlar1 yonetir.
Hastalarin degerlendirilmesinde acil ve 6ncelikli tibbi durumlar1 g6z 6niinde bulundurur.
Hasta takibi yaparak mesleki uygulamalarin sonuglarma gore tam ve tedavi siireglerini gelistirebilir.

Toplumsal ve bireysel diizeyde agiz ve dis saghgimi korumaya ve gelistirmeye yonelik sorumluluk
alabilir.

Temel iletisim tekniklerini kullanarak hem meslektaglari ve diger saglik ¢alisanlari ile hem de hasta ve
hasta yakinlari ile etkili iletisim saglayabilir.

Saglik alaninda ve toplumsal alanda liderlik 6zelliklerine sahiptir, ekip ¢alismasi konusunda yeterlidir.

Tiim mesleki uygulamalarda ve bilimsel aragtirmalarda hukuk kurallarina ve mesleki etige uygun
davranir .

Agiz ve dig sagligi hizmetlerinin sunumu ve yonetiminde; risk yonetimi, hasta giivenligi, gevre
koruma, is sagligi ve giivenligi konularinda 6nlemlerini alir .

Ulusal ve uluslararasi akademik arastirmalari takip eder ve bu arastirma sonuglarini kanita dayal dis
hekimligi agisindan degerlendirebilir.

En az bir yabanci dil kullanarak alanindaki yenilikleri izleyebilir, hasta ve meslektaslari ile iletigim
kurabilir.

Hasta bilgilerini kayit altina alir ve gizliligine 6zen gosterir.

Kalite siire¢ yonetimi ve klinik islemler i¢in evrensel enfeksiyon kontrol talimatlarini uygular.
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GENERAL INFORMATION

Course Obijectives

In dentistry, it is aimed to provide students with physical information including the biophysical foundations of
applications such as light, sound, laser, ultrasound and ultraviolet light, the basic principles of bioelectricity
and how these principles are applied in living things, especially in understanding the functioning of the human
body, and to transfer the biophysical principles of various organ systems to

the student

Course Description

Electromagnetic waves, Radiation-matter interaction, its effect and protection on the biological system, X-ray
properties, absorption and biological effects, Laser and medical applications, Ultrasound, Imaging methods,
Principles of biomolecules and thermodynamics,

Textbooks / Materials / Other References

Pehlivan, F. (2015). Biyofizik. Ankara: Pelikan Yayinevi. Celebi, G. (2015).

Biyofizik. izmir: Barig yayinlari, Fakiilteler Kitapevi. Aydi, M. (2018).

Dis Hekimleri ve Dis Hekimligi 6grencileri i¢in Biyofizik, Ankara: Neyir Matbaasi.Molecular Modelling :
Principles ad Applications 2nd Edition, Pearson Education, Andrew R. Leach, (2001)

Molecular Modeling and Simulation : An Interdisciplinary Guide 2nd Edition, Schlick, T. Springer (2010)
Inroduction to Protein Structure 2nd Edition, Garland Publishing, Carl Branden & John Tooze, (1999)

Planned Learning Activities and Teaching Methods

Lecture/Discussion/Q&A

Recommended Other Activities

Video and visual documents, the participations of students for case studies

Teaching Assistants

Asst. Prof. Asuman BUNSUZ
Assoc. Prof. Dr. Giiven AKCAY

Mode of Delivery

Formal (face to face)

Course Coordinator

Asst. Prof. Asuman BUNSUZ

Learning Outcomes

1. Knows the basic concepts and methods of molecular biophysics

2. Gains knowledge about bioenergetics, bioinformatics and biomechanics
3. Recognizes and explains medical imaging methods used in dentistry

4. Knows the use of ultraviolet light in dentistry.

5. Knows laser applications in dentistry

COURSE PLAN




Week | Course Content Laboraory Teaching Theoretical | Practical
Methods
1 Introduction to biophysics X
Basic physical variables in
2 . . X
biophysics
Basic  physical variables in
3 . . X
biophysics
Membrane biophysics and
4 . X X
membrane potential types
Membrane biophysics and
5 ; X X
membrane potential types
6 Equilibrium Potential X
7 Equilibrium Potential X
8 Midterm exam
9 Midterm exam
Factors that make up the
10 . X
membrane potential
Stimulation and biophysical
11 - X
properties of cells
12 Passive and active dice model X
13 Dynamics of voltage-gated X
channels
14 Facto.rs affecting conduction X X
velocity
15 \_/arlatlon of ion currents with X X
time
16 Phy5|_cal and chemical effects on X X
the stimulus
Physical and chemical effects on
17 . X
the stimulus
18 Sodium channel model X X
19 Excitatory and excitatory- X
canceling postsynaptic patterns
20 Basic concepts of molecular X
biophysics (1)
21 Basic concepts of molecular X
biophysics (2)
Basic principles and applications
22 . X
of molecular modeling
23 Midterm exam
24 Midterm exam
25 Evaluation of exam questions
Basic principles and applications
26 of molecular dynamics simulation X
method
Principles of application of
27 . N . X
biophysics in medicine
28 Medical imaging methods X
(Rongten/CT/CT)
29 Medical imaging methods (MRI) X
30 Biological effects of X
electromagnetic fields
31 Biomechanics (1) X
32 Biomechanics (2) X
ECTS/Workload Table
Activity No Duration (Hours) | Total Workload

(Hours)




Lesson duration 28 2 56
Out-of-class study time (pre-study, 28 2 56
reinforcement)

midterm exams 2 1 2
Preparation for the end-of-year exam 1 2 2
Year-end Exam 1 1 1

Total workload | 117
Total workload / 30 (hours) | 117/30
ECTS Credits of the Course | 4

Assessment

Activities PERCENT (%)
Midterm Exam 40,00
Final 60,00

CONTRIBUTION OF LEARNING OUTCOMES TO PROGRAMME QUALIFICATIONS

PQ. [PQ [PQ [PQ [PQ [PQ [PQ [PQ[PQ [ PQ|PQ[PQ[PQ[ PO
1 | 2] 3| 4|5 | 6| 7| 8| 9|10 11| 12] 13| 14

LO1 |1 1 1 1 1 1 1 1 1 1 1 1 1 1

LO.2 |1 5 1 1 1 1 1 1 1 1 1 1 1 1

LO.3 |5 1 1 1 4 1 1 1 1 1 1 1 1 1

LO.4 |5 1 1 1 4 1 1 1 1 1 1 1 1 1

LO.5 |5 1 1 1 4 1 1 1 1 1 1 1 1 1
Additive Level: 1: Very Low 2: Low 3: Medium 4: High 5: Very High

Programme Outcomes

On successful completion, students will be able to:

P.Q.1 Use modern diagnosis, treatment methods, and devices in all professional practices with the awareness
of lifelong learning style.

P.Q.2 Make the most appropriate treatment plans for the patient within the working limits, taking into
account the patient's general and dental health status.

P.Q.3 Manage possible complications that may occur during dental treatments.

P.Q.4 Consider urgent and priority medical conditions in the evaluation of patients.

P.Q.5 Improve the diagnosis and treatment processes of the patient according to the results of professional
practices.

P.Q.6 Take responsibility to protect and improve oral and dental health at the social and individual level
projects.

P.Q.7 Use basic communication techniques, communicate effectively with colleagues and other healthcare
professionals, as well as patients and their relatives.

P.Q.8 Possess leadership characteristics in health and society and sufficient in teamwork.

P.Q.9 Keep on the right side of the laws and professional ethics in all professional practices and scientific

researches.



P.Q. 10
P.Q.11
P.Q.12
P.Q.13

P.Q. 14

Take risk management, patient safety, environmental protection, occupational health, and safety
measures while presenting and managing oral and dental health services

Follow national and international academic research and evaluate the results of these researches in
terms of evidence-based dentistry.

Use at least a foreign language to follow the innovations in their field and communicate with their
patients and colleagues

Record patient information and prioritize confidentiality.

Implement universal infection control guidelines for quality process management and clinical
procedures.



