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Advanced Organic Chemistry 

 
Advanced Inorganic Chemistry 

Physical Chemistry and 
Chemical Engineering 

 
Advanced Lecture on 
Biochemical Engineering 

I 
Lecture on Global Applied 
Chemistry, Chemical 
Engineering, and 
Biochemical Engineering 

We will introduce basic background and advances in applied 
chemistry and chemical engineering. The focuses of this course 
will include organic and inorganic chemistry of materials; 
nanomaterials; analytical chemistry; transportation phenomena; 
separation & and chemical processes.  

II 
Lecture on Global Applied 
Chemistry 2, Chemical 
Engineering, and 
Biochemical Engineering 

As a natural science & biochemistry is the study of the chemical 
processes that drive biological systems. This course explores the 
basic principles of biochemistry. We focus on the understanding 
of biochemical processes in the context of chemical principles. 
Because the field of biochemistry is continually evolving and 
touches many areas of cell biology & this course also includes 
an elementary introduction to the study of molecular biology 

III 
Global Chemistry and 
Biotechnology III 
(Mechanochemical Biology 
in Tissue Engineering and 
Regenerative Medicine) 
 

Tissue engineering and regenerative medicine fields aim to 
produce artificial tissues or whole organs for clinical 
applications. Physical & chemical & biological control of  the 
cell microenvironment is crucial for controlling cell behavior in 
3-dimensional tissue engineering scaffolds. As the cells are 
susceptible to their environment, this course includes all the 
fundamental aspects of tissue engineering and 
regenerative medicine.

 
Advanced lecture on 
Functional Material 
Chemistry 

 
Chemical Reaction Engineering 



 
Transport Phenomena 

 
Advanced Separation Operation 

 
Chemistry for Energy, Energy 
Storage and Energy 
Conversion 

 
Advanced Analytical 
Chemistry 

 
Organic functional chemistry

 
Bioorganic Chemistry 

 
Biofunctional engineering 

Biomaterials 

 
Advanced Biological 
Information Measurement 



 
Advanced Biosystem 
Engineering 

 

 
    

 
Advanced Organic Chemistry 

Advanced Organic Chemistry: Part B: Reaction and 
Synthesis (fifth Edition) 

 

 
 

 
Sensory cell function 

 

 
    

 
Structural Analysis of 
Biopolymer 

 

 
    

 
Advanced exercise on 
Chemical and Biological 
Engineering A 

 

 

 
Advanced experiment on 
Chemical and Biological 
Engineering A  

 

 

 
Internship 

  

 

 
Training on Education of 
Science and Engineering 
  

 

 
Practice for Research and 
Development 

 
 

 
Advanced Science English 

 

 



 



 
 





 



   

 
Advanced-Technology 
Colloquium 

 

 

I 
Lecture on Global 
Informatics and Electronics I 

We will introduce a basic background in Informatics and 
Electronics. The focuses of this course will include Signal 
processing, Image processing, Information network, 
Simulations, Electronics engineering, and Electrical 
engineering. 

 

II 
Lecture on Global 
Informatics and Electronics II 

We will introduce applications in Informatics and Electronics. 
The focuses of this course will include Signal processing, Image 
processing, Information network, Simulations, Electronics 
engineering, and Electrical engineering.  

 

III 
Lecture on Global 
Informatics and Electronics 
III 

We will introduce advances and topics in Informatics and 
Electronics. The focuses of this course will include Signal 
processing, Image processing, Information network, 
Simulations, Electronics engineering, and Electrical 
engineering. 

 

 

 
Applied Spoken Language 
Processing 

 
 

 
    

 
Introduction to Molecular 
Dynamics Simulation 
 

 

 
    

 
Introduction to Complex  
System 

 

 
    

 
 

Computer Networks 

 
    



   

 
Applied sensing technology 
 

X

 
 

 
    

 
Finite and Boundary  
Element Method 
 

 

 
    

 
 

Human Interface and 
Human-Centered Design 

  

 
    

 
Introduction to  
Image Processing 
 

 

 
    

 
Visual Perception 
 
  

 

 
    

 

 
Computational Complexity 

 

 
      

 
Introduction to Statistical 
Machine Learning 

 

 
    



   

 
Neural Information  
Processing 

 

 
  

 
Introduction to Numerical  
Simulation 

 

 
      

 
Analytical Dynamics of  
Complex Systems 
 

 
 

 
    

 
Applied Electromagnetics 

 

 
    

 
High Frequency  
Superconductor Engineering 

 

 
    

 
Photonics Engineering 
 

 

 
    

 
Vacuum Science  
and Engineering 

 
 

 
      

 
Semiconductor Optical 
Devices 

 
 

 
  

 
Semiconductor 
Nanomaterials 

 

 

 



   

 
Applied Semiconductor 
Physics 

 

 
    

 
Superconducting Devices 

 

 
    

 
 

Semiconductor Devices MOSFET

 

 
    

 
Magnetic Devices 

 

 
    

 
Optical Electronics 

 

 
      

 
 

 
Sensing Devices 

 

 
    

 
Intelligent  
Integrated Circuits 

LSI MOSFET

 

 
    

 

 
Radio-Frequency  
Integrated Circuits System  

 
    

 
Phenomena in High  
Electric Field 
 

 

 
    



   

 
Pulsed Power 
Engineering 
 

 

 
    

 
Bioinformatics 
 

 

 
  

 
Digital Communication 
 

 

 
    

 
Advanced Informatics and 
Electronics 
 

 

 

A 
Informatics and Electronics 
Colloquium A 
  

 

A 
Research Program for Master 
Thesis A 
  

 

 
 

Internship 

  

 

 
Training on Education of 
Science and Engineering 
  

 

 

 
 

Practice for Research and 
Development 

 
 





 



 

 
 

 

 
 

 

 





 





   

 

 

 
    

 
    

 
Advanced Fluid Dynamics 

 

 
    

 
    

 
Advanced Thermodynamics 

 

 
    

 
    

 
Advanced Robotics 

 

 
    

 
    

 
    

 
Advanced Control 
Engineering 

 
 

 
    

 
    

 
Advanced Dynamics of 
Machinery 
 

 

 
  
 

    
 

    



   

I 
We will introduce basic background and advances in mechanical 
systems engineering. The focuses of this course will include 
solid mechanics, computational mechanics, materials 
engineering, material processing, and design engineering. 

 

II 
We will introduce a basic background in Thermal and Fluid 
System Engineering. The focuses of this course will include  
Fluid Mechanics,  Energy,  Thermodynamics, and  
Heat Transfer. 

 

III 
We will introduce a basic background in Mechanical 
Engineering. The focuses of this course will include Robotics, 
Mechanism design, Control engineering, Bio-systems 
engineering, and Biomedical technology. 

 

 
Advanced Strength and 
Fracture of Materials 

About many engineering materials&comma; learn 
the relationship between the structure and the mechanical 
properties&comma; particularly strength and fracture&comma; 
based on physics and chemistry.  

 
    

 
    

 
Advanced Materials System 

 
    

 
    

 
Principles of Mechanical 
Design 

 

 
    

 
  

 

 

 
    

 
    

 
Advanced Fluid Systems 

Computational Fluid Dynamics CFD  
    

 
    

 

 

 

 
    

 
    



   

 
Advanced Heat Transfer 

 

 
    

 
      

 

 

 

 
    

 
Cellular Biomechanics and 
Tissue Engineering 

 

 
    

 
    

 
Medical Imaging Technology 

CT Computed Tomography

 

 
    

 
    

 
    

 
Special Lecture on 
Mechanical Systems 
Engineering 

 

 

A 
Advanced Exercise of 
Mechanical Systems 
Engineering A 

 

 

A 
Advanced Experiment of 
Mechanical Systems 
Engineering A  

 

 
Internship 

  

 

 
Training on Education of 
Science and Engineering 
 

 

 

 
Practice for Research and 
Development 

 
 





 

 

 
 

 
 

 
 

 
 

e-learning
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30 
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Regional Design 

 

    

 
Community Design 

 

    

 
Dynamic System Design 

 
    

 
Architecture and Building 
Production 

 

      

 
Sustainable Design 

 

 
 

 
Safety Design 

 

 

 
 

 
Material Design for Buildings 

 

 
 

 
System Design 

 

 
 



   

 
Advanced Theory of 
Regional Management 
  

    

 
Development of Local 
Resources  

 

    

I 
Special Exercise for the 
Master's Thesis   

 
 

II 
Special Exercise for the 
Master's Thesis  

I

 

 
 

A 
Reference Research for the 
Master's Thesis 
  

 

A 
Lab Work for the Master's 
Thesis 
 

 

 

 
Internship 

  

 

 
Training on Education of 
Science and Engineering 
  

 

 
Practice for Research and 
Development 

 
 



 
 



I 
II 
III 

I 
II 

I 
II 
III 

I 

4 3  
4  

 



   

 
Advanced Mathematics  

 

 
    

 

 
Advanced Mathematics  
 

 

 
    

I 
Advanced Mathematical 
Theory  

AI
AI

 

 
    

II 
Advanced Mathematical 
Theory II  

 

I 
Solid State Physics I 

 

 
    

II 
Solid State Physics I  

 

 
    

III 
Solid State Physics III 

 

 
    

I 
Advanced Chemistry  
  

 
      





 

 



 

 

Advanced Regional 
Revitalization, Fostering 
of Responsible 
Researchers & Innovator 
in Future Generations, 
Promotion of 
Multicultural Coexistence



 

 

Academic Skills:
Scientific Presentations + 
Writing 

Jiptner



 

 

 
Career Management 

 
Fundamental Skills for 
Researcher 

 
Data Science 

Academic Skills:  
Scientific Presentations  
+ Writing 

In “Academic Skills: Scientific Presentations + Writing,” we 
will learn how to use English/Japanese effectively for scientifi
c purposes. This course will teach the usage of English and 
Japanese in academic presentations and academic writing. 
The course will focus on phrases as well as smart presentation 
techniques. Examples of such are meaningful comparisons,  
figures, and labels.  

 
Interdisciplinary 
Communications and 
Collaboration 

 
Practice for 
Interdisciplinary Research 

 



 

 

 
Social and Cultural 
Innovation 

 
Intellectual Property and 
Research Ethics 

 
Introduction to 
Management of 
Technology 

Global Materials System 
Innovation 

 
The Special Lecture of the 
Up-dated 
Medical Science 

 
Overview: The Future of 
Food 
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Form of Consent



 



 

 

 

 

 
 



 
   

Chemistry of Functional 
Materials

 

Advanced Structure 
Determination of   
Organic Compounds

 
    

Solid State Quantum 
Chemistry

 

 
Functional ceramic 
materials

-

Chemistry of Electron  
Transfer Reaction 
 

 



   
 

Advanced Instrumentation 
Chemistry

AD

AD
IoT(Internet of Things) IoE(Internet of 

Everything)
 

Heterogeneous Catalysts 
 

Rate Processes 

Separation Processes

Mechanical Operation

Advanced lecture of  
Meterials Process  
Engineering 

10nm

nm m

Flory-Huggins

Cahn-Hilliard
 

 
 



Supramolecular Organic 
Chemistry

Application of nanocrystals 
and nanoparticles

 
   

Advanced lecture of  
Transition 
Metal-catalyzed 
Reactions 

 
    

Microstructual design 
of electromagnetic 
material

 

Solar Cells 

Functional Interface 
Design for Engineering

Analytical Chemistry for 
Sensing and Separation 

Powder Properties 
Engineering

 
   

Heat Transfer Enhancement

 



Materials System 
Engineering

Advanced Organic 
Photophysics

 



 



  
  
  

 
 

 
 
 



 

Bio-functional 
Improvement Science

Robust Control

Statistical 
Informatics

Advanced Robotic 
Systems

Advanced LSI System of 
Information Technology

Tissue Engineering

Development and 
Reproductive Engineering

Biomimetic Science 
 

    

 



Chemistry of Bioscience 
And Biotechnology

Soft Interface Science

Bioinformatics

Fine Organic Synthesis

Organic Chemistry for Life 
Science

Physical Science for  
Biological System 

 
    

 
Biological molecular 
Motors 

 

 
    

 

 



   

 
Advanced Optical 
Nanoscopy 

 

 
    

 
Applied Bioinorganic 
Chemistry 

 

 
    

 
Genetic Engineering 

 

 
    

 
Protein Engineering 

 

 
    

 
Applied Microbiology 

DNA  

 
    

 
Processing of Biological  
Information 

 
 

 
  

Nutritional and Metabolic 
Sciences

 





 



 
 



 
 



 

Lightwave Transmission 
Engineering

Terahertz Electronics

High Electric Field 
Engineering

Pulsed Electromagnetic 
Phenomenon and Plasma 
Engineering

High-Power Ultrasonics

Sensing Information LSI 
Circuit 

Measurement and 
Instrumentation of 
Bio-information

Nano Semiconductor 
Devices

 



Solid-State Sensor 
Engineering 
 

 

Optical Engineering of 
Semiconductors

Advanced Semiconductor 
Physics and Engineering 

 
Quantum Functional 
Device Engineering 

 

 
    

 
High Frequency 
Superconducting Device 

 

 
    

Microstructural Design 
of Electromagnetic 
Material 

 

Nano Magnetic Devices 

 



Vacuum and Thin Film 
Engineering

Physics of Magnetic 
Materials 
 

    

Advanced Physics of 
Magnetic Materials 

 
Advanced      
Nano-Magnetic 
Materials

  
 

   

Analysis of  
Electromagnetic Field 

 

Mathematical Physics 

Multimedia Signal 
Processing 

This lecture will cover the basics, recent technology advances, 
as well as applications of multimedia signal processing 
including speech, music, still images and video, We will cover 
coding for communications and storage, synthesis, recognition 
and understanding, as well as international standards. This 
lecture will be conducted in English upon mutual agreement 
with the student(s). 

 



Spoken Language 
Processing

 

Advanced Intelligent 
Informatics

AI AI

AI

AI
 

Information and  
Communication Networks

Special Lecture on  
Mathematical Information 
Processing

Complex Systems 

Applied Mathematical 
Engineering 

Advanced Computational 
Complexity

Advanced  
Statistical Machine  
Learning Theory

 



 

Non-destructive 
Inspection System

 
Information Processing 
of Human Perception 

 
    

 
Measurement of Brain 
Functions 

 
   

 
 

Cognitive and Affective 
Human Interface

 
   

Special Lecture on High 
Performance Computing 

Computer Architecture 

Computational Number 
Theory

 



 



 

 
 



 
   

Mechanics of Large  
Inelastic Deformations 

Structure, Deformation  
and Function of Smart  
Materials 

Smart Fluids  
Informatics 

 

 

Advanced Fluid  
Science 

 
 

 

 

Functional and  
Biomechanical  
Information Engineering

 
 

Numerical Methods of 
Heat and Mass Transfer 

 
 

 

 
    

 
 
 

 
Advanced course of 
combustion science 
 
 

 
 

 
    

 
 
 

 
Engineering Dynamics 
and Control 
 
 
  

 

 
  

 
 
 
 
 

 



   

Advanced Computational 
Materials Science 

    

Advanced Thermal and  
Fluid Engineering 

 

Advanced Robotic 
Systems

 



Advanced Design of 
Spatial Link 
Mechanism 

 
    

Intelligent CAD System

Advanced Intelligent 
Robotics

Advanced Soft and Wet 
Materials

Micro Nano Mechanicak 
Engineering

MEMS Micro Electro Mechanical Systems

Environmental Conscious 
Design and Manufacturing

 
 



 
 

Magnetothermal Fluid 
Engineering

Rayleigh- 
Benard Rayleigh-Benard

Integrated phtonic 
Sensing

DNA

Advanced Processing 
Technologies of 
Engineering Materials



 

Bubble Dynamics and 
Engineering 

Creation of New 
Functions for 
Next-Generation Robots 

CAD





 



 

 
 



 
   

Management and 
Administration 
Engineering

Innovation Management 

Case Study of Growing 
Companies

 
 

Marketing Analysis 
 

Innovation Policy

 
Control of Food 
Composition 

 

 

 
Advanced Lecture of 
Industry-Academia 
Collaboration 
Management 

,

 

 
Quantum Functional 
Device Engineering 

 

 



















 
Practical value creation 
skills 
Global Materials System 
Innovation 

 
Career Management 

 
Interdisciplinary Communications 
and Collaboration 

 
Fundamental Skills for Researcher 

 
Data Science 

 
Intellectual Property and 
Research Ethics 

 
Interdisciplinary Communications 
and Collaboration 

 
Exercise for  
Global Communication I 

Presentation for  
Symposia/Seminars 

Academic Skills: Scientific 
Presentations + Writing 

Project-Based Learning 

 
Internship 

(  
Practice for Research and 
Development 



 
Practical value creation skills 

Global Materials System 
Innovation 

 
Career Management 

 

 
Interdisciplinary Communications 
and Collaboration 

 
Fundamental Skills for Researcher 

 
Data Science 

 
Intellectual Property and 
 Research Ethics 

 
Interdisciplinary Communications 
and Collaboration 

 

Presentation for  
Symposia/Seminars 

Academic Skills: Scientific 
Presentations + Writing 

 

Project-Based Learning 

MC 



Exercise for Global 
Communication II 

Management of Symposia/ 
Seminars 

International Internship 

 

Exercise for 
Global 
Communication

 

Management of 
Symposia/ 
Seminars 

International 
Internship 







 
 
 
 
 

 



 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 
 

 



 

 

 
 

 
 

 

 
 

  

 
 

 
 

 

 
 



 

 



 

 

 
 

 

 

 
 

 

 
 
 



 

 

 

    

 
  

  
 

   

 

  
 

 

 
 

 

 



 

 

 
 

 
 

 
 

 
 

 



 

 
https://www.yamagata-u.ac.jp/jp/university/open/compliance/camhara/  

 
 

 

 

 

 
 

 
 
 

 
HP http//www.lib.yamagata-u.ac.jp/  

 



 
 

 
 

 

 
 

 

 
TEL 0238-26-3017 FAX 0238-26-3406 

 Mail kougakusei@jm.kj.yamagata-u.ac.jp 
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