FiZiK BOLUMU
NANOBILIM YANDAL PROGRAMI
2021-2022 OGRETIM YILI DERS PLANI

Mezuniyet Kosullari:

Ogrenci Nanobilim Yandal Programindan mezun olabilmek igin 35 AKTS Kredisi karsiig dersi
basarmak zorundadir.

Nanobilim Yandal Programi’nin dili Tiirkge’dir.

Ogrenciler kendi béliimlerinin derslerini (Ornegin, Fizik Béliimii’nden gelen 6grenci FiZ kodlu dersleri)
Nanobilim Yandal Programi’nda se¢meli ders olarak alamaz.

2021-2022 OGRETIM YILI DERS PLANI

ZORUNLU DERS

.Yariyll ILYaryll
NANO301 Nanobilim ve Nanoteknoloji i¢in 340 5,0 NANO302 Nanotoksikoloji 3+0 5,0
Karakterizasyon Teknikleri
NANO303 Nanobilim ve Nanoteknolojinin 3+0 5,0 NANO304 Hibrit Nanomateryaller ve 3+0 5,0
Temelleri Uygulamalari

SECMELI DERSLER

Fiz315
Fiz315
Fiz316
Fiz316
Fiz327
Fiz327
Fiz328
Fiz328
Fiz429
Fiz429
KiM336
KiM336
NANO305

NANO306

NANO307
NANO308
NANO309
NANO310

NANO311
NANO312

Kuantum Fizigi Laboratuvar I 0+2 3,0
Quantum Physics Laboratory | 0+2 3,0
Kuantum Fizigi Laboratuvari II 0+2 3,0
Quantum Physics Laboratory |1 0+2 3,0
Kuantum Fizigi [ 4+0 6,0
Quantum Physics | 4+0 6,0
Kuantum Fizigi I 4+0 6,0
Quantum Physics |1 4+0 6,0
Katihal Fizigi 4+0 6,0
Solid State Physics 4+0 6,0
Yiizey ve Isil Analiz Teknikleri 1+2 3,0

Surface and Thermal Analysis Methods1+2 3,0

Nanomalzemelerin Sentezlenmesi ve  2+0 3,0
Karakterizasyonu

Nanomalzemelerin Elektrokimya 2+0 3,0
Uygulamalart

Mikro ve Nanofabrikasyon Temelleri 2+0 3,0
Molekiiler Biyoteknoloji 2+0 30
Diisiik Boyutlu Yariiletkenler 2+0 3,0
Nanopartikiiller: Antimikrobiyal 2+0 3,0

Aktiviteleri,Uygulamalari

ve Toksisiteleri

Renk ve Renk Bilimi 2+0 3,0
Bionanoteknolojiye Giris 240 3,0



NANOBILIM YANDAL PROGRAMI iCiN ACILAN KOD VERILECEK YENi DERSLER

Fiz315 Kuantum Fizigi Laboratuvari | 0+2 3,0

Kuantum Fizigi Laboratuvarinin Tanitimi; Frank-Hertz Deneyi: Atomlarin enerji seviyelerinin
kuantumlu oldugunun belirlenmesi; Emisyon ve Absorpsiyon Spektrumlari Deneyi: Cizgi
spektrumlarinin goézlenmesi; e/m Tayini Deneyi: Elektronun 6zgiil yiikiiniin belirlenmesi. Elektron
Kirmmimmi Deneyi: de-Broglie varsayimini deneysel olarak smamak. Deneylerin Yeniden Gozden
Gegirilmesi.

Fiz315 (ing) Quantum Physics Laboratory | (Kuantum Fizigi Laboratuvari 1) 0+2 3,0

Introduction of Quantum Physics Laboratuary; Frank-Hertz Experiment: Determining the energy levels
of atoms to be quantized; Emission and Absorption Spectra Experiment: Observation of line spectra;
e/m Determination Experiment: Determining the specific charge of the electron. FrankHertz
Experiment: Determining whether the energy levels of atoms are quantized; Emission and Absorption
Spectra Experiment: Observation of line spectra; e/m Determination Experiment: Determination of the
specific charge of the electron. Electron Diffraction Experiment: Experimentally testing de-Broglie
hypothesis. Review of Quantum Experiments

Fiz316 Kuantum Fizigi Laboratuvan Il 0+2 3,0

Hidrojenin Balmer Serisi Deneyi : Hidrojenin balmer serisinin ilk ii¢ ¢izgisinin dalgaboylarinin
belirlenmesi; Zeemann Olay1 Deneyi; Milikan'in Yag Damlas1 Deneyi: Elektron yiikiiniin belirlenmesi;
Elektron Spin Rezonans Deneyi; Radyoaktivite Deneyi: Radyasyon kaynakli bir Geiger-Miiller
sayacinin davranisi; Radyasyon Tipleri Deneyi: Bir magnetik alan kullanarak farkli radyasyon
tiplerinin denenmesi.

Fiz316 (ing) Quantum Physics Laboratory 11 (Kuantum Fizigi Laboratuvar 1) 0+2 3,0

Balmer Series Experiment of Hydrogen: Determination of wavelengths of the first three lines of the
hydrogen Balmer series; Zeemann Effect Experiment; Milikan's Oil Drop Experiment: Determination
of electron charge; Electron Spin Resonance Experiment; Radioactivity Assay: Behavior of a radiation-
induced Geiger-Miiller counter; Radiation Types Experiment: Experimenting different types of
radiation using a magnetic field.

FiZ327 Kuantum Fizigi I 4+0 6,0

Kuantum Fiziginin Dogusu; Belirsizlik Ilkesi; Operatér Kavrami; Schrodinger Dalga Denklemi; Dalga
Fonksiyonunun Olasilik Yorumu; Beklenen Degerler; Zamandan Bagimsiz Schrodinger Denklemi;
Tek Boyutlu Sistemler; Basamak Potansiyeli; Potansiyel Engeli; Sonsuz Kuyu Potansiyeli; Kare Kuyu
Potansiyeli; Harmonik Salinici; Kuantum Mekaniginin Genel Formalizmi; Dalga Fonksiyonu Uzayt;
Siiperpozisyon Ilkesi; Sira Degistiren Operatorler ve Olgme; Dirac Bra-Ket Notasyonu; Baz1 Ozel
Operatorler, Acisal momentum, Acisal momentum d6zfonksiyonlari, Iki agisal momentumun toplan



Fiz327 (ing) Quantum Physics | (Kuantum Fizigi 1) 4+0 6,0

Birth of Quantum Physics; The Uncertainty Relations; Operator Concept; Schrodinger Wave
Equation; Probability Interpretation of Wave Function; Expectation Values; Time Independent
Schrodinger Equation; One-Dimensional Models; Potential Step; Potential Barrier; Potential of
Infinite Well; Potential of Square Well; Harmonic Oscillator; General Formalism of Quantum
Mechanics; Wave Function Space; Superposition Theorem; Commuting Operators and
Measurement; Dirac Bra-Ket Notation; Some Specific Operators, Angular momentum, Angular
momentum eigen functions, Sum of two angular momentums.

Fiz328 Kuantum Fizigi 11 4+0 6,0

Uc Boyutlu Uzayda Schrédinger Denklemi; Kiiresel Simetrik Potansiyel; Agisal Momentum
Ozfonksiyonlar;; Radyal Schrodinger Denklemi; Hidrojen Atomu, Lineer operatdrlerin matris
temsili; Spin; Spine Bagli Etkilesmeler; Yaklagik Yontemler ve Pertiirbasyon Teorisi; Pertiirbasyon
Acilimi; Elektromanyetik Alan ile Yiiklii Parg¢acigin Etkilesimi; Landau Diizeyleri

Fiz328 (ing) Quantum Physics Il (Kuantum Fizigi I1) 4+0 6,0

Schrodinger Equation in Three Dimensional Space; Spherical Symmetric Potential; Angular
Momentum Eigen Functions; Radial Schrodinger Equation; Hydrogen Atom, Matrix representation
of linear operators; Spin; Interaction with Respect to Spin; Approximate Methods and Perturbation
Theory; Perturbation Expend; Interaction of Electromagnetic Field and Charged Particle; Landau
Levels.

Fiz429 Katihal Fizigi 4+0 6,0

Kristal Yapi: Orgii vektorleri, Ilkel hiicre, Basit kristal yapilar, Bragg yasasi, Ters Orgii: Ters
orgliniin olusturulmasi, Ters orgii vektorleri, Kirinim kosulu; Kristal Baglanma; Kristal
Titresimleri ve Is1l Ozellikleri; Serbest Elektron Fermi gazi; Enerji Bantlari; Yariiletkenler, Optik
Olaylar; Siiperiletkenlik; Diamanyetizma, Paramanyetizma ve ferromanyetizma, Nano yapilar.

Fiz429 (ing) Solid State Physics (Katihal Fizigi) 4+0 6,0

Crystal Structure: Lattice vectors, Primitive cell, Simple crystal structures, Bragg's law, Reciprocal
lattice; Crystal Binding; Crystal Vibrations and Thermal Properties; Free Electron Fermi Gas;
Energy Bands; Semiconductors, Optical Phenomena; Superconductivity; Diamagnetism,
Paramagnetism and ferromagnetism, Nano structures.



KiM336 Yiizey ve Isil Analiz Teknikleri 1+2 3,0

Malzemelerin Ozellikleri ve Siniflandirilmasi; Karakterizasyon Yontemleri; BET Yiizey Analiz
Yontemi: Adsorpsiyon, Adsorpsiyon izotermleri, Yiizey alani ol¢iimii, Gozenek dagiliminin
belirlenmesi; Zetametre: Elektriksel cift tabaka, Zeta potansiyeli, Izoelektronik nokta; Isil Analiz
Teknikleri: Termogravimetri, Diferansiyel termal analiz, Diferansiyel taramali kalorimetri; X-1g1n1
Yontemleri: X-1ism1 kirimimu analizi, X-151m1 floresans spektroskopisi; X-1s1m1 fotoelektron
spektroskopisi; Mikroskopik Yontemler: Taramali elektron mikroskopisi, Atomik kuvvet
mikroskopisi, Gegirimli elektron mikroskopisi

Surface and Thermal Analysis Methods 1+2 30

Properties and Classification of Materials; Characterization Methods; BET Surface Analysis:
Adsorption, Adsorption isotherms, Surface area determination, Pore distribution; Zetameter:
Electrical double layer, Zeta potential, Izoelectrical point; Thermal Analysis Methods:
Thermogravimetry, Differential thermal analysis, Differential scanning calorimetry; X-ray
Methods: X-ray diffraction analysis, X-ray fluoresance spectroscopy, X-ray photoelectron
spectroscopy; Microscopic Methods: Scanning electron microscopy, Atomic force microscopy,
Transmission electron microscopy

NANO301 Nanobilim ve Nanoteknoloji i¢in Karakterizasyon Teknikleri 3+0 5,0

Taramal1 Elektron mikroskobu (SEM), Gegirimli Elektron Mikroskobu (TEM), Yiiksek Coziiniirlikli
Gegirimli Elektron Mikroskobu (HRTEM), Atomik kuvvet mikroskobu (AFM), X-1g1n1 kirinimi (XRD),
Raman spektroskopisi, X-1s1n1 foton spektroskopisi, Lazer taramali es odakli mikroskop (LSCM), Brunauer-
Emmett-Teller (BET) teknigi, X-Isin1 fotoelektron spektroskopisi (XPS), Fourier doniisiim infrared
spektroskopisi (FTIR), Diferansiyel taramali kalorimetre (DSC).

NANO301 Characterization Techniques for Nanoscience and Nanotechnology 3+0 5,0

Scanning Electron microscope (SEM), Transmissin Electron Microscope (TEM), High Resolution
Transmission Electron Microscope (HRTEM), Atomic force microscope (AFM), X-ray diffraction (XRD),
Raman spectroscopy, X-ray photon spectroscopy, Laser scanning confocal microscope (LSCM), Brunauer-
Emmett-Teller (BET) technique, X-Ray photoelectron spectroscopy (XPS), Fourier transform infrared
spectroscopy (FTIR), Differential scanning calorimetry (DSC).

NANO302 Nanotoksikoloji 3+0 5,0

Toksikoloji: ~Giris, Ilkeler, Siflandirma, Toksikolojiyi etkileyen etkenler; Nanomalzemeler;
Nanomalzemelerin Biyolojik Sistemlerle Etkilesimi; Nanomalzemelerin Hedef Organ Toksisitesi:
Solunum sistemi, Gastrointestinal sistem, Kardiyovaskiiler sistem, Merkezi sinir sistemi, Deri;
Nanomalzemelerin Toksikolojisi; Nanotoksisite Calismalar;; Nanomalzemelerin Cevresel Etkileri;
Yonetmelikler.



NANO302 Nanotoxicology 3+0 5,0

Toxicology: Introduction, Principles, Classification, Factors affecting toxicology; Nanomaterials;
Interaction of Nanomaterials with Biological Systems; Target Organ Toxicity of Nanomaterials: Respiratory
system, Gastrointestinal system, Cardiovascular system, Central nervous system, Skin; Toxicology of
Nanomaterials; Nanotoxicity Studies; Environmental Impact of Nanomaterials; Regulations.

NANO303 Nanobilim ve Nanoteknolojinin Temelleri 3+0 5,0

Neden Nanoboyut?, Molekiiler Baglar; Metalik Bag, Iyonik Bag, Kovalent Bag, Kristal Yapilar, Diisiik
boyutlu organik ve inorganik yapilar, Molekiiler simetri tiirleri; Yansima Simetrisi, Donme Simetrisi,
Elektroptik 6zellikler; Maddenin kirilma indisinin dig elektrik alan ile degisimi, Pockel etkisi, Kerr etkisi,
Elektro-optik tensor, Elektro-optik modiilatorler, Baglanma tiirleri.

NANO303 Basics of Nanoscience and Nanotechnology 3+0 5,0

Why Nanosize?, Molecular Bonds; Metallic Bond, lonic Bond, Covalent Bond, Crystal Structures, Low-
dimensional organic and inorganic structures, Molecular symmetry types; Reflection Symmetry, Rotation
Symmetry, Electroptic properties; External field and region of the refractive index of matter, Pockel effect,
Kerr effect, Electro-optical tensor, Electro-optical modulators, Binding types.

NANO304 Hibrit Nanomateryaller ve Uygulamalari 3+0 5,0

Temel Kavramlar: Nanoteknoloji, Nanopartikiil, Nanomalzeme, Hibrit; Hibrit Nanomalzeme Tiirleri:
Karbon tabanli hibrit nanomalzemeler, Silika tabanli hibrit nanomalzemeler, Metal ve metal oksit tabanli
hibrit nanomalzemeler, Kil tabanli hibrit nanomalzemeler, Polimer tabanli hibrit nanomalzemeler, Peptit
tabanli hibrit nanomalzemeler. Hibrit Nanomalzeme Sentez Yontemleri: Coktiirme yontemi, Kalip
yontemi, Sicak enjeksiyon yontemi, Kimyasal buhar biriktirme yontemi, Mikroakigkan reaktor yontemi,
Ultrasonik sentez yontemi, Mekanik bilyali degirmen yontemi, Metal organik kafes yontemi; Hibrit
Nanomalzeme Uygulamalari: Katalitik, Biyomedikal, Sensor, Gida, Enerji, Cevre.

NANO304 Hybrid Nanomaterials and Applications 3+0 5,0

Basic Concepts: Nanotechnology, Nanoparticle, Nanomaterial, Hybrid; Types of Hybrid Nanomaterials:
Carbon-based hybrid nanomaterials, Silica-based hybrid nanomaterials, Metal and metal oxide-based
hybrid nanomaterials, Clay-based hybrid nanomaterials, Polymer-based hybrid nanomaterials, Peptide-
based hybrid nanomaterials; Hybrid Nanomaterial Synthesis Methods: Deposition method, Molding
method, Hot injection method, Chemical vapor deposition method, Microfluidic reactor method, Ultrasonic
synthesis method, Mechanical ball mill method, Metal organic framework method; Hybrid Nanomaterial
Applications: Catalytic, Biomedical, Sensor, Food, Energy, Environment.

NANO305 Nanomalzemelerin Sentezlenmesi ve Karakterizasyonu 2+0 3,0

Girig; Nanomalzemeler: 2D malzemeler, 1D malzemeler, 0D malzemeler; Nanoteknolojide Yaklasimlar:
Ustten alta, Alttan {iste; Nanomalzeme Sentezinde Yéntemler: Fiziksel yontemler, Kimyasal yontemler;
Karakterizasyon Yontemleri: Gegirimli elektron mikroskobu, Taramali elektron mikroskobu, X-Isini
Fotoelektron Spektroskopisi, ikincil iyon kiitle spektroskopisi, Fourier doniisiimlii kizilétesi spektroskopisi,
Fotoliiminesans, Raman spektroskopisi, Taramali tiinelleme mikroskobu, Atomik kuvvet mikroskobu,
Yiiksek ¢oziiniirliklii x-151n1 kirmnimi; Uygulamalar



NANO305 Synthesis and Characterization of Nanomaterials 2+0 3,0

Introduction; Nanomaterials: 2D materials, 1D materials, 0D materials; Approaches in Nanotechnology:
Top-down, Down-up; Methods in Nanomaterial Synthesis: Physical methods, Chemical methods;
Characterization Methods: Scanning electron microscopy, Transmission electron microscopy, X-ray
photoelectron spectroscopy, Secondary ion mass spectroscopy, Fourier-transform infrared spectroscopy,
Photoluminescence, Raman spectroscopy, Scanning tunneling microscope, Atomic force microscopy, High
resolution x-ray diffraction; Applications

NANO306 Nanomalzemelerin Elektrokimya Uygulamalari 2+0 3,0

Elektrokimyaya Giris; Elektrokimyasal Yontemler: Potansiyometri, Voltametri, Kulometri; Sensorler;
Sensdrlerin Siniflandirilmasi; Nanoteknolojiye Giris ve Nanomalzemeler; Nanomalzemelerin Kimyasal ve
Elektrokimyasal Sentez Yontemleri; Nanomalzemelerin Kimyasal ve Elektrokimyasal Karakterizasyon
Yontemleri; Metal Esasli Nanomalzemelerin  Elektrokimya Uygulamalari;; Inorganik Esash
Nanomalzemelerin Elektrokimya Uygulamalari; Karbon Esasli Nanomalzemelerin Elektrokimya
Uygulamalari.

NANO306 Electrochemistry Applications of Nanomaterials 2+0 3,0

Introduction to Electrochemistry; Electrochemical Methods: Potentiometry, Voltammetry, Coulometry;
Sensors; Introduction to Nanotechnology and Nanomaterials; Chemical and Electrochemical Synthesis
Methods of Nanomaterials; Characterization of Nanomaterials with Chemical and Electrochemical
Methods; Electrochemical Applications of Metal-Based Nanomaterials; Electrochemical Applications of
Inorganic-Based Nanomaterials; Electrochemical Applications of Carbon-Based Nanomaterials

NANO307 Mikro ve Nanofabrikasyon Temelleri 2+0 3,0

Mikro/Nanofabrikasyona Giris; Temiz Oda: Temiz oda tasarimi, Temiz oda siniflari, Kirlilik kaynagi,
Temiz oda kurallart ve kullanimi; Aygit Deseni; Mikro/Nano Litografi: Fotolitografi, Fotolitografi
basamaklari, Diger litografi yontemleri; Islak Asindirma; Kuru Asindirma; Fiziksel Buhar Biriktirme:
Termal, e-demeti, Sagtirma teknikleri; Kimyasal Buhar Biriktirme; Tel Baglama; Yariiletken Aygitlarin
Fabrikasyonu.

NANO307 Fundamentals of Micro and Nanofabrication 2+0 3,0

Introduction to Micro/Nanofabrication; Cleanroom: Cleanroom design, Cleanroom classes, Source of
contamination, Cleanroom rules and procedures; Patterning; Micro/Nano Lithography: Photolithography,
Steps in photolithograpy, Other lithography techniques; Wet Etching; Dry Etching; Physical Vapor
Deposition Techniques: Thermal, E-beam, Sputtering techniques; Chemical Vapor Depositon; Wire
Bonding; Fabrication of Semiconductor Devices.

NANO308 Molekiiler Biyoteknoloji 2+0 3,0

Molekiiler Biyoteknolojinin Gelisimi; Rekombinant DNA Teknolojisi: Plazmid klonlama vektorleri, DNA
sekanslama teknikleri; Ticari Uriinlerin Rekombinant Mikroorganizmalarla Sentezi: Restriksiyon
endoniikleazlari, Antibiyotikler, Biyopolimerler; Molekiiler Teshis: Immiinolojik teshis prosediirleri,
Monoklonal antikorlar; Asilar: Alt birim agilar, Peptid asilari, DNA asilari, Zayiflatilmig agilar, Vektor
asilart; Biyoinformatik: Veritabanlari, Biyoinformatik siteleri; Molekiiler Biyoteknoloji ve Toplum: Gida
ve gida bilesenlerinin diizenlenmesi, Genetigi degistirilmis gidalarmn tiiketilmesinin glivenligi ile ilgili
endigeler, Ekonomik konular.



NANO308 Molecular Biotechnology 2+0 3,0

The Development of Molecular Biotechnology; Recombinant DNA Technology: Plasmid cloning vectors,
DNA-sequencing techniques; Synthesis of Commercial Products by Recombinant Microorganisms:
Restriction endonucleases, Antibiotics, Biopolymers; Molecular Diagnostics: Immunological diagnostic
procedures, Monoclonal antibadies; Vaccines: Subunit vaccines, Peptide vaccines, DNA vaccines,
Attenuated vaccines, Vector vaccines; Bioinformatics: Databases, Bioinformatics sites; Molecular
Biotechnology and Society: Regulating food and food ingradients, Concerns about the safety of consuming
genetically modified foods, Economic issues.

NANO309 Diisiik Boyutlu Yariiletkenler 2+0 3,0

Diisiik Boyutlu Yari letkenler icin Motivasyon; Yariiletkenler: Kristal yapisi, Yariiletken malzemeler, Bant
yapisi, Hallerin yogunlugu, Alasim ve heteroyapilar; Diisiik Boyutlu Yariiletkenler: Kuantum kuyular,
Stiperorgiiler, Kuantum teller, Kuantum noktalar; Diisiik Boyutlu Yariiletkenlerin Temel Ozellikleri; Diisiik
Boyutlu Yariiletkenlerin Epitaksiyel Biiyiitme Yontemleri: Molekiiler demet epitaksi, Metal-organik
kimyasal buhar biriktirme; Diisiikk Boyutlu III-V Grubu Yariiletkenlerin Aygit Uygulamalart.

NANO309 Low-Dimensional Semiconductors 2+0 3,0

Motivation for Low-Dimensional Semiconductors; Semiconductors: Crystal structure, Semiconductor
materials, Band structure, Density of states, Alloys and heterostructures; Low-Dimensional
Semiconductors: Quantum wells, Superlattices, Quantum wires, Quantum dots; Fundamental Properties of
Low-Dimensional Semiconductors; Epitaxial Growth Methods of Low-Dimensional Semiconductors:
Moleculer beam epitaxy, Metal-organic chemical vapor deposition; Low-Dimensional IlI-V
Semiconductors for Device Applications.

NANO310 Nanopartikiiller: Antimikrobiyal Aktiviteleri, 2+0 3,0
Uygulamalar ve Toksisiteleri

Giris: Mikrobiyoloji nedir?, Prokaryotik/Okaryotik hiicre o6zellikleri, Antibakteriyal etki nedir?
Antibakteriyal etki mekanizmasi, Antifungal etki nedir? Antifungal etki mekanizmasi, Nanopartikiillerin
antimikrobiyal etki mekanizmalari, Nanopartikiillerin antimikrobiyal aktivitesini etkileyen faktorler,
Boyut, Sekil ve Yiizey alaninin antimikrobiyal aktivite iizerine etkisi, Metal iyonlarinin oligodinamik etkisi;
Antagonistik/Sinerjistik etki, Nanopartikiil uygulamalarinin antibakteriyal etki degerlendirmesinde
kullanilan standart yontem TS ISO 22196, Nanopartikiil uygulamalarinin antifungal etki degerlendirme
yontemleri, Nanopartikiillerin toksisitesi; Sitotoksiste, Genotoksisite; Akuatoksiste

NANO310 Nanoparticules: Antimicrobial Activities, 2+0 3,0
Applications And Toxicity

Introduction: What is Microbiology? Prokaryotic / Eukaryotic cell characteristics, What is antibacterial
effect? Antibacterial effect mechanism, What is antifungal effect? Antifungal effect mechanism,
Antimicrobial effect mechanisms of nanoparticles, Factors affecting the antimicrobial activity of
nanoparticles, Effect of size, shape and surface area on antimicrobial activity, oligodynamic effect of metal
ions; Antagonistic / Synergistic effect, Standard method used in antibacterial effect evaluation of
nanoparticle applications: TS 1SO 22196, Antifungal effect evaluation methods of nanoparticle applications,
Toxicity of nanoparticles; Cytotoxicity, Genotoxicity; Aquatoxicity



NANO311 Renk ve Renk Bilimi 2+0 3,0

Renk ve renk biliminin kisa tarihsel perspektifi: Antik ¢caglardan giiniimiize renk olaylarinin evrimi; Isik ve
renk fizigi; Renklerin kimyasi; Biyoloji ve canli dogada renk ve renk olgusu; Renk, sanat ve kiiltiir;
Gemoloji ve renk; Renk algist ve renk bilisi; Kolorimetri (renklerin dlgiilmesi ve 6l¢iim yontemleri); Renk,
endiistri ve teknoloji; Renk yonetiminde nanoteknoloji uygulamalar1

NANO311 Color and Color Science 2+0 3,0

Brief historical perspective of color and color science: Evolution of color phenomena from ancient times to
today; Physics of light and color; Chemistry of color; Color in biology and living nature; Color, art and
culture; Gemology and color; Perception and cognition of color; Colorimetry (measurements of color);
Color, industry and technology; Nanotechnology applications in color management

NANO312 Biyonanoteknolojiye Giris 2+0 3,0

Biyonanoteknoloji ve Hiicre: Biyonanoteknoloji Nedir? Protein, lipid, seker ve niikleik asitlere giris,
Biyolojik sistemlerin bilesenleri ve hiicre; Biyoanalitik Teknikler: Biyolojide optik mikroskopi, Elektron
mikroskopi, Atomik giic mikroskopisi, Temel molekiiler analizler; Nanopartikiiller: Dogal ve mithendislik
yoluyla tretilen nanopartikiiller; Nanopartikiillerin Biyoloji ve Tiptaki Uygulamalari: Biyomolekiillerin
belirlenmesi, DNA problari, Nanobiyosensorler, Ilag ve gen tastyici sistemler, Biyomolekiiler ayirma ve
saflagtrma sistemleri, Nanoteknoloji ve asi gelistirme; Nanopartikiiller ve Toksik Etkileri: Risk
degerlendirme.

NANO312 Introduction to Bionanotechnology 2+0 3,0

Bionanotechnology and the Cell: What is bionanotechnology?, Introduction to proteins, lipids, sugars and
nucleic acids, Components of biological systems and the cell; Bioanalytical Techniques: Optical
microscopy, Biological Electron Microscopy, Atomic force microscopy (AFM) of biological systems,
Basic molecular analysis; Nanoparticles: Natural and engineered; Applications of Nanoparticles in Biology
and Medicine: Detection of biomolecules, DNA probes, Nanobiosensors, Drug and gene delivery systems,
Biomolecular sample seperation and purification, Nanotechnology and vaccine development; Nanoparticles
and Toxic Effects: Risk assessment



