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Anan College

Year 2024

Course
Title

Instrumental Analysis

Course Information

Course Code 5516701 Course Category AZ / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 1st

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

THFRN = MEREETFRI NS U—-X DT KBE

i

Bt (ISBN978-4-06-156807-5)

Instructor

Yamada Yohei

Course Objectives

After taking this course, you will be able to
1. explain the interaction between electromagnetic waves and materials.

2. explain the measurement principles of the analytical instruments covered in the lecture.
3. discuss and devise analytical methods according to the sample to be measured and the information to be obtained.
4. explain to others the principles of the instruments used in one's own research and the information obtained.

Rubric

Ideal Level

Standard Level

Unacceptable Level

1. Explain the interaction
between electromagnetic waves
and matter

You are able to use the
equations relating wavelength,
frequency, and energy of
electromagnetic waves,
accurately. You are able to
explain at least three specific
examples of interactions
between electromagnetic waves
and matter (electronic
transitions, vibrational
transitions, etc.).

You are able to use the
equations relating wavelength,
frequency, and energy of
electromagnetic waves. You are
able to explain at least two
specific examples of interactions
between electromagnetic waves
and matter (electronic
transitions, vibrational
transitions, etc.).

If you read textbooks, you are
able to use the equatlons
relating wavelength, frequency,
and energy of electromagnetic
waves. You are able to explain
at least two specific examples of
interactions between
electromagnetic waves and
matter (electronic transitions,
vibrational transitions, etc.).

2. To be able to explain the
measurement principles of the
analytical instruments covered
in the lecture.

You are able to explain at least
six measurement principles of
various analytical instruments
covered in the textbook. You
are able to explain the
characteristics of each
instrument and how to use
them.

You are able to explain at least
four measurement principles of
various analytical instruments
covered in the textbook. You
are able to explain the
characteristics of each
instrument and how to use
them.

ou read textbooks, you are

ble to explain at least four
measurement principles of
various analytical instruments
covered in the textbook. You
are able to explain the
characteristics of each
instrument and how to use
them.

3. Discuss and devise analytical
methods according to the
sample to be measured and the
information to be obtained.

You are able to suggest
analytical methods according to
the sample and the information
to be obtained.

You are able to image sample
preparation.

You are able to suggest
analytical methods according to
the sample and the information
to be obtained.

If you read textbooks, You are
able to suggest analytical
methods according to the
sample and the information to
be obtained.

4. Be able to explain to others
the principles of the equipment
used in his/her research and
the information obtained.

You are able to do presentation
of your research and explain
analytical instruments using in
your research. Also, you are
able to ask question for
research of others, at good
pace.

You are able to do presentation
of your research and explain
analytical instruments using in
your research. Also, F/ou are
able to ask question
research of others.

You are able to do presentation
of your research and explain
analytical instruments using in
your research.

Assignhed Department Objectives

Teaching Method

Outline

Analytical chemistry is the study of the composition and content of samples and the analysis of their chemical
state and existence. Instrumental analysis plays a central role in analytical chemistry an
all human activities, including substance development, quality control, environmental investigation, and
medical care. In general, analytical instruments are classified based on their principles into electromagnetic
analysis, electrical analysis, separation analysis, and others (thermal analysis, mass spectrometry). First,
students will learn about the principles and equipment configuration of these analytical instruments. Students
will also learn what kind of information can be obtained from the results obtained from these analytical
instruments.

is indispensable in

Style

Basically classroom learning, but there are also laboratory exercises.

Notice

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
- - : You are able to explain the principles of the
Introduction to Instrumental Analysis, Interaction
1st of Electromagnetic Waves and Materials 3%{,&"{232}&20&52.%8"&’@ samples, and how to
1st . : : You are able to explain the principles of the
Semeste (12iltarter 2nd bn\;e\r/?sctlon of electromagnetic waves with matter, equipment, how to prepare samples, and how to
r view the data obtained.
You are able to explain the principles of the
3rd fluorospectrophotometer equipment, how to prepare samples, and how to
view the data obtained.




You are able to explain the principles of the
4th AAS equipment, how to prepare samples, and how to
view the data obtained.
You are able to explain the principles of the
5th ICP-AES, ICP-MS equipment, how to prepare samples, and how to
view the data obtained.
6th experimental design for analysis of mineral water |experimental design for analysis of mineral water
by using ICP-AES by using ICP-AES.
. preparation of standard solution for analysis of
7th Experiment mineral water.
8th Experiment ICP-AES measurement
oth Data handling Data handling
of the experiment by Excel of the experiment by Excel
You are able to explain the principles of the
10th FT-IR equipment, how to prepare samples, and how to
view the data obtained.
You are able to explain the principles of the
11th FT-IR, Raman spectrometry equipment, how to prepare samples, and how to
view the data obtained.
2nd You are able to explain the principles of the
Quarter |12th XRD, XRF equipment, how to prepare samples, and how to
view the data obtained.
. Students will present their own research and the
13th Presentation of the students analytical instruments they use.
. Students will present their own research and the
14th Presentation of the students analytical instruments they use.
. Students will present their own research and the
15th Presentation of the students analytical instruments they use.
16th final exam final exam
Evaluation Method and Weight (%)
Examination Presentation reports Total
Subtotal 50 20 30 100
Basic Proficiency 50 20 30 100
Specialized Proficiency 0 0 0 0
Cross Area Proficiency 0 0 0 0




Anan College

Year 2024

Course

Title

Electronic Device
Engineering

Course Information

Course Code

5596E01

Course Category

AZ / Elective

Class Format

Credits

Academic Credit: 2

Department

Course of Applied Chemical Engineering

Student Grade Adv. 1st

Term

Second Semester

Classes per Week %HR:2

Textbook and/or
Teaching Materials

BN SZNFEREFT/ AR (FRILHER)

Instructor

Hasegawa Tatsuo

Course Objectives
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Assigned Department Objectives

Teaching Method
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Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
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Course |Electrical Circuits and
Anan College Year |2024 Title | Analysis
Course Information
Course Code 5596E03 Course Category AZ / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 1st
Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Instructor

Nakamura Yuichi

Course Objectives

1. Able to explain the characteristics and functions of basic elements.

2. Able to derive circuit equations for basic circuits and explain dynamic characteristics.
3. Can explain how to derive and solve circuit equations for circuits containing L and C.
4. Understand the concept of system equations and be able to express system equations corresponding to circuits.
5. Able to solve system equations and explain the dynamic characteristics of circuits.

Rubric

Ideal Level

Standard Level

Minimum Attainment Level

Achievement 1

Able to explain in detail the
characteristics and effects of
basic elements using
mathematical formulas, etc.

Able to explain the
characteristics and effects of
basic elements using formulas.

Able to explain the
characteristics and actions of
basic elements.

Achievement 2

Able to systematically derive
circuit equations for basic
circuits. Also, be able to solve it
and explain its dynamic
characteristics.

Able to derive circuit equations
for basic circuits. Also, be able
to explain the steps to solve an
equation.

Able to derive circuit equations
for simple circuits.

Achievement 3

Able to derive circuit equations
expressed as higher-order
differentials. Also, be able to
concretely solve the problem.

Able to derive circuit equations
expressed up to second-order
differentials. Also, be able to
explain the solution.

Able to derive circuit equations
expressed as first-order
differentials. Also, be able to
explain the solution.

Achievement 4

Understand the concept of
system equations and be able
to express system equations
corresponding to various
circuits.

Understand the concept of
system equations and be able
to express system equations
that correspond to basic
circuits.

Understand the concept of
system equations and be able
to express system equations
that correspond to simple
circuits.

Achievement 5

Able to solve various system
equations and explain the
dynamic characteristics of
circuits in detail.

Able to solve basic system
equations and outline the
dynamic characteristics of a
circuit.

Able to solve simple system
equations and provide an
overview of the dynamic
characteristics of a circuit.

Assignhed Department Objectives

Teaching Method

Outline

Transient phenomena for circuits with various configurations are analyzed using system state equations.
The goal is to learn about multiple types of analysis methods and understand the characteristics and methods
of each, so that you can select the most suitable method for your purpose.

Style

Learn about the concepts and methods for analyzing the dynamic characteristics of electrical circuits.
Exercises and report assignments will also be conducted to help students understand the content of the class.

Notice

The content of this lecture is a method that can be commonly applied to the analysis of linear dynamical
systems.
By becoming familiar with the notation and analysis procedures used here, students will develop skills that
can be applied to more practical system analysis.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Able to derive circuit equations for basic circuits
1st 1. Dynamic characteristics of basic circuits and explain dynamic characteristics.
(1) Dynamic element - Able to explain the individual characteristics and
actions of dynamic elements.
1. Dynamic characteristics of basic circuits Able to derive circuit equations for basic circuits
2nd ) gircuit equation and explain dynamic characteristics.
q - Circuit equations can be found for basic circuits.
Able to derive circuit equations for basic circuits
1st 3rd 1. Dynamic characteristics of basic circuits and explain dynamic characteristics.
Semeste 1st (3) Dynamic characteristics - Able to solve circuit equations of basic circuits
p: Quarter and explain dynamic characteristics.
Able to derive circuit equations for basic circuits
4th 1. Dynamic characteristics of basic circuits and explain dynamic characteristics.
(3) Dynamic characteristics - Able to solve circuit equations of basic circuits
and explain dynamic characteristics.
Able to explain how to derive and solve circuit
2. Dynamic analysis method equations for circuits containing L and C.
5th (1) Ordinary differential equations and their - Understand constant coefficient ordinary
solutions differential equations and be able to explain the
steps to solve them.




Able to explain how to derive and solve circuit
2. Dynamic analysis method equations for circuits containing L and C.
6th (1) Ordinary differential equations and their - Understand constant coefficient ordinary
solutions differential equations and be able to explain the
steps to solve them.
Able to explain how to derive and solve circuit
2. Dynamic analysis method equations for circuits containing L and C.
7th (1? Ordinary differential equations and their - Understand constant coefficient ordinary
solutions differential equations and be able to explain the
steps to solve them.
: Check your understanding of the lesson content
8th [Midterm Exam] up to the midterm exam.
Understand the concept of system equations and
9th 3. System equations and their solutions be able to specifically derive and solve them.
(1) Representation of system equations - Understand the concept of system equations
and be able to derive them for a given circuit.
Understand the concept of system equations and
10th 3. System equations and their solutions be able to specifically derive and solve them.
(1) Representation of system equations - Understand the concept of system equations
and be able to derive them for a given circuit.
Understand the concept of system equations and
3. System equations and their solutions be able to specifically derive and solve them.
11th (2) Exponential function of matrix and its - Able to explain the exponential function of the
properties matrix used to solve system equations and its
properties.
Understand the concept of system equations and
3. System equations and their solutions be able to specifically derive and solve them.
2nd 12th (2) Exponential function of matrix and its - Able to explain the exponential function of the
Quarter properties matrix used to solve system equations and its
properties.
Understand the concept of system equations and
13th 3. System equations and their solutions be able to specifically derive and solve them.
(3) Solution of system equations - Able to specifically derive the derived system
equation.
Understand the concept of system equations and
14th 3. System equations and their solutions be able to specifically derive and solve them.
(3) Solution of system equations - Able to specifically derive the derived system
equation.
Understand the concept of system equations and
15th 3. System equations and their solutions be able to specifically derive and solve them.
(3) Solution of system equations - Able to specifically derive the derived system
equation.
[Final exam] :
16th [Answer return time] Check your understanding of the lesson content.
Evaluation Method and Weight (%)
Examination Report/Assignment Total
Subtotal 80 20 100
Basic Proficiency 30 5 35
Specialized Proficiency 40 10 50
Cross Area Proficiency 10 5 15




Course

Anan College Year |2024 Title Material Processing
Course Information
Course Code 5596M03 Course Category AZ / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 1st
Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Materials will be distributed as needed.

Instructor

Yasuda Takeshi

Course Objectives

1. Student be able to understand and explain various processing methods for metallic materials and their characteristics and

relevance.

2. Student be able to understand and explain various molding methods for ceramics, resins, and composite materials, and their

characteristics.

3. Student be able to understand and explain heat treatment and surface treatment, their necessity and effects.
4. Student be able to understand and explain various joining methods and their characteristics.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Student be able to understand
and explain various processing
methods of metallic materials
and their characteristics and
relevance.

Student be able to understand
and explain various processing
methods for metallic materials.

Student understand various
processing methods for metal
materials.

Achievement 2

Student be able to understand
and explain various molding
methods for ceramics and
resins/composites and their
characteristics.

Student be able to understand
and explain various forming
methods for ceramics and
resins/composites.

Student understand various
molding methods for ceramics,
resins and composites.

Achievement 3

Student be able to understand
and explain the necessity and

effects of heat treatment and

surface treatment.

Student be able to understand
and explain heat treatment and
surface treatment.

Student understand heat
treatment and surface
treatment heat treatments.

Achievement 4

Student be able to understand
and explain various joining
methods and their
characteristics.

Student be able to understand
and explain various joining
methods.

Student understand various
joining methods.

Assigned Department Objectives

Teaching Method

Metallic materials (especially steel), ceramics, and resins, which are widely utilized in industrial products, are
processed into various shapes according to their applications. As engineers and designers involved in
manufacturing, it is necessary to understand the phenomena and characteristics of various materials during

Outline processing in order to select appropriate material processing methods. In this course, students will acquire
basic knowledge of various processing and forming methods for metallic materials, ceramics, and resins, as
well as heat treatment and surface treatment of some materials.

Style Classes will be conducted in a lecture style. Reports will be required as pre- and post-assessments.

Y [30 hours of class time + 60 hours of self-study]

Notice

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
Student be able to explain an overview of this
1st Overall view of material processing methods course and an view overall how materials are
processed.
: : . Student be able to explain various processing
2nd Processing methods for metallic materials methods for metallic materials.
3rd Processing methods for metallic materials ﬁ,‘tgtdheondtsbgfEﬁ'eet?uﬁxﬂgltgr\ll;gOus processing
1st 4th Ceramics forming methods I'?‘ntgtdheondtsbe able to explain ceramics forming
1st Quarter Student be able to explai [
; ; : plain molding methods for
Eemeste 5th Molding methods for resins and composites resins and composites.
; Student be able to explain the basics of heat
6th Basics of heat treatment treatment of steel materials.
: Student be able to explain the basics of heat
7th Basics of heat treatment treatment of steel materials.
sth Heat treatment in actual ggggaelnt be able to explain heat treatment in
>nd 9th Midterm examination
Quarter |10th Surface Treatment E}:adtﬁzlénaen?géﬁggsexplain various surface




11th Surface Treatment tsrteuadtﬁ'r]]é nbten;jgtlﬁ Otgselzxplain various surface
12th Mechanical bonding gg%%?r?é.be able to explain various mechanical
13th Adhesion Student be able to explain about adhesion.
14th Liquid phase bonding and solid phase bonding ﬁéﬂ?(f_%thggeaBlgnfj?n%xglrféns\éﬁgf’;ﬁagge%%%sm‘g
15th Liquid phase bonding and solid phase bonding ﬁéﬂ‘ijde_%thggeaBfng?nzxgfénsgﬁgi?;ﬁag;e&%%?n‘g
16th Final examination and return exam. paper

Evaluation Method and Weight (%)

Midterm/Final . - Presentation/At -

exam Quiz Portfolio titude Portfolio Other Total
Subtotal 80 0 20 0 0 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 60 0 20 0 0 0 80
Cross Area
Proficiency 20 0 0 0 0 0 20




Anan College Year |2024 C%H:Ee Simulation Engineering

Course Information

Course Code 5596M04 Course Category AZ / Elective

Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 1st

Term Second Semester Classes per Week %HR:2

Textbook and/or — Mo ESLET LS = —3, 9~ —
Teaching Materials PythonlCKBEBEHE LS =L —23> (F—LA%)

Instructor Matsuura Fuminori

Course Objectives

1. Can perform modeling with 3D CAD and carry out linear stress analysis, fluid analysis, and heat transfer analysis.
2. Can create a program that simulates the motion of a particle based on ordinary differential equations.

Rubric

Ideal Level Standard Level Unacceptable Level
Can %erform elelment division Can model é:omlE)erx p?r‘cs with  [Can model Simplfe par‘lcs with
- - . considering analysis accuracy 3D-CAD and perform linear 3D-CAD and perform linear
SolidWorks Simulation and conduct linear stress, fluid, |stress, fluid, and heat transfer [stress, fluid, and heat transfer
and heat transfer analyses. analyses. analyses.

Can create simulation code with |[Cannot implement functions

Creating Own Numerical Can add additional features to : h ; ; ;
Simulation Code the code listed in the textbook. ﬂg?gg?ﬁiﬁg?&?&n&m the code fﬁé‘”t\g(lteggotl? the code listed in

Assignhed Department Objectives

Teaching Method

Numerical analysis methods such as the finite element method have become powerful tools for all engineering
fields. In this lecture, we utilize analysis software linked with 3D CAD to perform stress analysis, heat transfer
Outline analysis, and fluid analysis. In the latter part, students will acquire the basics of computational mechanics and
learn about physical simulations based on ordinary differential equations, simulations using cellular automata,
and stochastic simulations using random numbers.

The first half of the course focuses on learning what can be simulated with analysis using 3D CAD software. In
the second half, students create programs for numerical calculation. Although program examples are provided
Style in Python 3, students are allowed to implement in any programming language they are proficient in. As this
course offers academic credits, submission of reports as pre- and post-study activities is mandatory.

[Lecture hours: 31 hours + Self-study hours: 60 hours]

Notice Proficiency in operating 3D CAD software and programming languages is desirable.

Characteristics of Class / Division in Learning

(1 Instructor Professionally

[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class Experienced
Course Plan
Theme Goals
N : Can model a member, apply materials, and
1st Model Creation and Mass Properties investigate mass properties.
2nd Stress Analysis Able to perform linear stress analysis.
3rd  [Heat Transfer Analysis Can calculate the steady-state temperature
4th Heat Transfer Analysis giasrgrﬁ)alﬂ%%gtgftgemter?ggnt temperature
3rd —
uarter : : Can calculate the velocity and pressure
Q 5th Fluid Analysis distribution of an external flow fluid.
: : Can calculate the velocity and pressure
6th Fluid Analysis distribution of an internal flow fluid.
7th Midterm Exam Practical exam using SolidWorks.
Can perform square root calculations through
8th Fundamentals of Numerical Calculation numerical calculation and explain numerical
éggqeste calculation and errors.
r oth Physical Simulation Based on Ordinary Differential [Can create simulation code for free fall and
Equations landing spacecraft using Euler's method.
10th Physical Simulation Based on Ordinary Differential |Can create simulation code for 2D motion based
Equations on potential.
11th Simulation Using Cellular Automata gﬁ?ogg?;e simulation code using 1D cellular
4th 12th Simulation Using Cellular Automata gg?ncérg?tﬁfzimulation code for traffic flow and the
uarter )
Q Can explain pseudo-random numbers and
e - - numerical integration.
13th Stochastic Simulation Using Random Numbers Can create simulation code for the knapsack
problem.
14th Stochastic Simulation Using Random Numbers Can create simulation code for a random walk.
15th Final Exam
16th

Evaluation Method and Weight (%)




Mutual

Examination Presentation EZ?J?:;? ns Behavior Portfolio Other Total
students

Subtotal 10 0 0 0 90 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 10 0 0 0 90 0 100
Cross Area 0 0 0 0 0 0 0

Proficiency




Anan College

Year 2024

Course
Title

Advanced Physical
Chemistry

Course Information

Course Code 5516703 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 1st

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

TR MFUSHTOEFEF]

BRIy OR [/ RIE— B TFORFRESESER] AMKZELRS

Instructor

Konishi Tomoya

Course Objectives

1. Explains the concept and principle of molecular orbital method.

2. Uses molecular orbital calculation software. ) ) )
3. Discusses various properties and reactions of molecules using molecular orbital calculation.

Rubric

Ideal Level

Standard Level

Acceptable Level

Achievement 1

Explains the calculation method
of molecular orbital method.

Discusses the reactivity of
molecules by molecular orbital
method.

Explains molecular orbitals.

Achievement 2

Calculates charge distribution
and electron density by
molecular orbital method.

Discusses the reactivity of
molecules by molecular orbital
method.

Calculates molecular
conformation by molecular
orbital method.

Achievement 3

Discusses the reactivity of
molecules by molecular orbital
method.

Discusses the reactivity of
molecules by molecular orbital
method.

Discusses the stability of
molecules by molecular orbital
method.

Assigned Department Objectives

Teaching Method

Outline

We have so far learned about the various physical properties exhibited by materials and that "physical
properties" are determined by the "composition" and "structure" of a material. Why is that? The key is the
Schrédinger's equation Hp=Ey. In this lecture, through the molecular orbital method, we will understand that
the electronic state of a molecule is determined by its "composition" and "structure," and that physical
properties can be explained in principle by them. After reviewing the concept of molecular orbital, specific
quantum chemical calculation methods (Hartree-Fock method, variational method, and self-consistency
method) will be introduced. Next, students will perform actual molecular orbital calculations on several
molecules and discuss their conformation, polarity, acidity, color, reactivity, and so on. As a practical
application, students will measure the infrared absorption spectra of organic polymers and compare them

with the results calculated by the molecular orbital method.

Style

Students will learn through lectures and practical training. The laboratory will be conducted in a BYOD style,
so bring your own laptop computer and earphones. Hands-on learning will be conducted using molecular
structure modeling software and quantum chemical calculation software installed on each student's laptop.
The periodic examination will include a practical test on the quantum chemical calculation software.

Notice

o s

Sgudents are required to read the sections of the textbook related to the contents of each week's class in
advance.
Syllabus-designated reference book: BEKi% [APIDFIIEE] B

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st

Semeste 1st

Quarter

1st

Lecture: The Origin of Atoms

1. Explains atomic structure and electron
configuration. 2. Explains wavefunction and
Schrodinger equation. 3. Explains quantum
numbers and their constitutive principles.

2nd

Lecture: From Atoms to Molecules (1)

1. Explains molecular orbitals. 2. Explains how to
derive molecular orbitals. 3. Derives molecular
orbitals of hydrogen molecules.

3rd

Exercise: From Atoms to Molecules (2)

1. Uses quantum chemical calculation software.
2. Calculates molecular orbitals of hydrogen
molecules. 3. Displays molecular orbitals of
hydrogen molecules.

4th

Lecture: What is obtained from molecular orbital

method (1)

1. Explains many-body problems. 2. Explains
Hartree equation. 3. Explains variational and self-
consistency methods.

5th

Exercise: What we can obtain from molecular

orbital method (2)

of ethane.

1. Calculate the conformation of ethane. 2.
Calculates molecular orbitals of ethane. 3.
Calculates electron density and heat of formation

6th

Lecture: What is required from Molecular Orbital

Method (3)

1. Explains Slater determinant and Hartree-Fock
equation. 2. Explains the LCAO approximation
and the Hartree-Fock-Roothaan equation. 3.
Explains the difference between non-empirical
and semi-empirical molecular orbital methods.

7th

Exercise: Knowing the structure of molecules (1)

1. Explains the Z-matrix. 2. Performs structural
optimization calculations and explains the
delocalization of pi electrons by structural
optimization calculation. 3. Performs
conformational analysis of molecules.




é. Calculates he?)tI of formatlior; ofa mlg)leclule and
can : iscusses its stability 2. Calculates orbital energy
8th II\_/IeoclgLéLeléEx(ezr)ase. Knowing the Structure of of molecules and discusses reactivity. 3
Calculate electrostatic potential of molecules and
discusses polarity.
1. Evaluates differences in acidity of ethanol,
oth Lecture/Exercise: Distribution of electrons phenol, and acetic acid. 2. Calculates
determines molecular properties (1) intramolecular charge distribution. 3. Discusses
interactions between molecules.
1. Explains the effects of solvents. 2. Calculates
10th Lecture/Exercise: Distribution of electrons the change in chemical structure of glycine by
determines properties of molecules (2) solvent. 3. Calculates and explains the function of
Grignard reagent.
1. Efxplains electron correlation. 2. Explains the
ica configuration interaction (CI) method. 3.
11ith Lecture/Exercise: Color of molecules (1) Calculates excited states and electronic spectra of
molecules.
1. Draws and modifies molecules with complex
structures. 2. Evaluates changes in molecular
12th Exercise: Knowing the color of molecules (2) structure and their effects on electronic spectra.
2nd 3. Predicts changes in indicator color by
Quarter calculation.
1. Evaluates the stability of carbocations. 2.
13th Lecture/Exercise: Predicting chemical reactions Evaluate the distribution of frontier orbitals on
(1) each atom. 3. Predicts reactivity from the
distribution of frontier orbitals.
1. Calculates infrared spectra and vibrational
modes. 2. Performs TS optimization and IRC
14th Exercise: Predicting chemical reactions (2) calculations for SN2 reactions and predicts the
direction of the reaction. 3. Evaluates substituent
effects in SN2 reactions.
1. Explains frontier orbital theory and Woodward-
Hoffman rule. 2. Explains and calculates
15th Exercise: Predicting chemical reactions (3) stereospecificity of electron cyclic reactions. 3.
Explains and calculates the endo rule of the Diels-
Alder reaction.
16th [Return of final exam]
Evaluation Method and Weight (%)
Examination Portfolio Total
Subtotal 70 30 100
Basic Proficiency 35 15 50
Specialized Proficiency 35 15 50




Anan College

Year 2024

Course
Title

Environmental Chemistry

Course Information

Course Code 5596101 Course Category Specialized / Elective
Class Format Lecture Credits 12

Department Course of Applied Chemical Engineering Student Grade Adv. 1st

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

RIRE L, #WEFS, RREFERA

Instructor

Ota Naotomo

Course Objectives

1.Explain air and water pollution and environmental protection technologies.
2. To be able to explain about climate change and preservation of ozone layer from chemical point of view.
3. To be able to explain about energy and waste recycling in relation to chemistry.
4. To be able to explain the generation of useful compounds by green chemistry and environmental problems related to plastics.

Rubric

Ideal Level

Standard Level

minimum Level

Achievement 1

Explain in detail about air and
water pollution and
environmental protection
technologies without looking at
the material.

Explain air and water pollution
and environmental protection
technologies without looking at
the material.

Explain air and water pollution
and environmental protection

technologies with reference to
materials.

Achievement 2

To be able to explain in detail
about climate change and ozone
layer conservation from a
chemical point of view without
looking at materials.

To be able to explain about
climate change and ozone layer
conservation from a chemical
point of view without looking at
materials.

To be able to explain about
climate change and ozone layer
conservation from a chemical
point of view with reference to
materials.

Achievement 3

Explain in detail the relationship
between energy and waste
recycling and chemistry without
looking at materials.

Explain energy and waste
recycling in relation to
chemistry without looking at
materials.

Explain energy and waste
recycling in relation to
chemistry with reference to
materials.

Achievement 4

To be able to explain in detail
the generation of useful
compounds by green chemistry
and environmental issues
related to plastics without
looking at materials.

To be able to explain the
generation of useful compounds
by green chemistry and
environmental issues related to
plastics without looking at
materials.

To be able to explain the
generation of useful compounds
by green chemistry and
environmental issues related to
plastics with reference to
materials.

Assigned Department Objectives

Teaching Method

Based on the philosophy of "green chemistry," which is the basis of environmentally friendly manufacturing in
the field of chemistry, students learn the relationship between various environmental problems and

Outline chemistry, and the class is taught from the viewpoint of how to build an environmentally friendly and
sustainable society.
Style Students will be given a quiz to check their preparation, presentations by students, and reports (30 hours of
Y class time + 60 hours of self-study time).
Notice

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st What is Green Chemistry? Can explain the philosophy of green chemistry
- To be able to explain the formation of the
2nd Clean air atmosphere, air pollutants and acid rain
3rd Clean air Explain air pollution trends and countermeasures
Explain the properties of water and its importance
4th Valuable water resources as a resource
1st Can explain about water purification and water
Quarter |5th Valuable water resources environment conservation
6th Chemistry of Climate Change Can explain global warming chemically
Explain the current state of climate change due to
1st 7th Chemistry of Climate Change human activities and global warming
?emeste countermeasures
sth Protect the Ozone Layer E);%I?in the function and destruction of the ozone
oth Protect the Ozone Layer E});pelﬁin the function and destruction of the ozone
10th Take care of your energy Can explain about human society and energy
2nd 11th Take care of your energy Can explain about renewable energy
reate useful substances xplain chemical synthesis and greenness
Quarter |12th Creat ful subst Explain chemical synthesis and
Explain the role of green chemistry in chemical
13th Create useful substances synthesis
14th Polymer Chemistry Can explain about bioplastics




: To be able to explain about recycling and
15th Waste Recycling recycling-oriented society
16th
Evaluation Method and Weight (%)
Mutual
Examination  |quiz Eg?\l\lfl:etlr?ns Behavior Portfolio Other Total
students
Subtotal 0 50 0 0 50 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 0 50 0 0 50 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Experiments in Applied
Chemistry

Course Information

Course Code

5517101

Course Category

Specialized / Compulsory

Class Format Experiment / Practical training Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd
Term First Semester Classes per Week AIEA:6

Textbook and/or
Teaching Materials

Experiment description designated by each instructor / Bibliography assigned by each instructor

Instructor

Otani Ta

kashi,Sugiyama Yuuki,Ueda Kohei,Ezure Ryosuke

Course Objectives

1. The students will acquire the basic experimental techniques appropriate to the purpose of the experiment and experiment.
2. The students consider the results of experiments and solve problems from an engineering perspective.

Rubric

Ideal Level Standard Level Minimum Level

Acquire basic experimental . - .

techniques for each topic and Acquire basic experimental é)fqglrirﬁwgngm?c%nr?i Oliebsa?cl)f'
Objective 1 carry out experiments efficiently |techniques for each topic and eagh topic and car qout

by applying their unique carry out experiments. oroniobic 8! ry

innovations. P )

Consider the results of :

experiments from an g)?nes:,?rﬁ'égt‘g frI%srl;It?nof Consider the results of the
Objective 2 engineering perspective and engineering perspective, and experiment from an engineering

solve given not only problems
but also problems that they

have discovered on their own. |Problems.

understand and solve given

point of view and manage to
solve the given problem.

Assigned Department Objectives

Teaching Method

The program's objective is to cultivate the ability to think creatively, find and solve practical problems, and

Outline promote complex technological development that leads to "monozukuri" (manufacturing).
Theme 1: Synthetic Inorganic Material experiment (1-7 weeks)
Style Theme 2: S}/nthetic organic chemistry experiment (8-15 weeks)
[90 hours of class time
Notice One theme will be conducted over 7-8 weeks. During the experiment, students must pay close attention to

safety and follow the instructions of the instructor in charge.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

[0 Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
(bl) lﬁnderlstarﬂd hor\:v (tjo pr((ajpgre Bcljwder sa:jmﬁles
. ; ; : : y the sol-gel method, and be able to read the
1st Theme 1: Synthetic Inorganic Material experiment experimental section in English and understand
the experimental procedure accurately.
. ; ; : - (2) Prepare TiO2 powder by weighing, stirring,
2nd Theme 1: Synthetic Inorganic Material experiment and centrifuging.
3rd Theme 1: Synthetic Inorganic Material experiment|(3) Sinter the powder.
(125utarter 4th Theme 1: Synthetic Inorganic Material experiment|(4) Measure the xrd of the powder
5th Theme 1: Synthetic Inorganic Material experiment|(5) FE-SEM observation
6th Theme 1: Synthetic Inorganic Material experiment|(6) FT-IR measurement
. : ; ) : (7) Summarize the entire experiment in a report
7th Theme 1: Synthetic Inorganic Material experiment by reflecting on it.
. : ; ; (8) Understand the Diels-Alder reaction, read the
8th l’)t:een'rmiemze.nssynthetm organic chemistry experimental section in English, and understand
ézténeste P the experimental procedure accurately.
r oth Theme 2: Synthetic organic chemistry (9) In carrying out the Diels-Alder reaction,
experiments cyclopentadiene is distilled.
10th EQSQ&%:nEgnthetic organic chemistry (10) Carry out the Diels-Alder reaction.
Theme 2: Synthetic organic chemistry "
11th experiments (11) Purify adducts.
>nd 12th g)'gge”:ﬁnzenfs}’ nthetic organic chemistry (12) Analyze the NMR of the adducts.
Quarter - - -
Theme 2: Synthetic organic chemistry . :
13th experiments (13) Determine the steric structure of the adduct.
14th Theme 2: Synthetic organic chemistry (14) Explain the steric structure and endo rule of
experiments adducts using orbital theory.
15th Theme 2: Synthetic organic chemistry (15) Summarize the entire experiment in a report
experiments by reflecting on it.
16th

Evaluation Method and Weight (%)




Presentation and

Examination Quiz Portfolio Attitude Other Total
Subtotal 0 0 100 0 0 100
Basic Proficiency |0 0 0 0 0 0
Specialized
Proficiency 0 0 80 0 0 80
Cross Area 0 0 20 0 0 20

Proficiency




Anan College

Year 2024

Course

Title

Advanced Physical
Chemistry

Course Information

Course Code 5517703 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

TR MFUSHTOEFEF]

BRIy OR [/ RIE— B TFORFRESESER] AMKZELRS

Instructor

Konishi Tomoya

Course Objectives

1. Explains the concept and principle of molecular orbital method.

2. Uses molecular orbital calculation software. ) ) )
3. Discusses various properties and reactions of molecules using molecular orbital calculation.

Rubric

Ideal Level

Standard Level

Acceptable Level

Achievement 1

Explains the calculation method
of molecular orbital method.

Discusses the reactivity of
molecules by molecular orbital
method.

Explains molecular orbitals.

Achievement 2

Calculates charge distribution
and electron density by
molecular orbital method.

Discusses the reactivity of
molecules by molecular orbital
method.

Calculates molecular
conformation by molecular
orbital method.

Achievement 3

Discusses the reactivity of
molecules by molecular orbital

Discusses the reactivity of
molecules by molecular orbital

Discusses the stability of
molecules by molecular orbital

method. method.

method.

Assigned Department Objectives

Teaching Method

Outline

We have so far learned about the various physical properties exhibited by materials and that "physical
properties" are determined by the "composition" and "structure" of a material. Why is that? The key is the
Schrédinger's equation Hp=Ey. In this lecture, through the molecular orbital method, we will understand that
the electronic state of a molecule is determined by its "composition" and "structure," and that physical
properties can be explained in principle by them. After reviewing the concept of molecular orbital, specific
quantum chemical calculation methods (Hartree-Fock method, variational method, and self-consistency
method) will be introduced. Next, students will perform actual molecular orbital calculations on several
molecules and discuss their conformation, polarity, acidity, color, reactivity, and so on. As a practical
application, students will measure the infrared absorption spectra of organic polymers and compare them
with the results calculated by the molecular orbital method.

Style

Students will learn through lectures and practical training. The laboratory will be conducted in a BYOD style,
so bring your own laptop computer and earphones. Hands-on learning will be conducted using molecular
structure modeling software and quantum chemical calculation software installed on each student's laptop.
The periodic examination will include a practical test on the quantum chemical calculation software.

Notice

o s

Sgudents are required to read the sections of the textbook related to the contents of each week's class in
advance.
Syllabus-designated reference book: BEKi% [APIDFIIEE] B

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

1st

Semeste 1st

Quarter

1st

Lecture: The Origin of Atoms

1. Explains atomic structure and electron
configuration. 2. Explains wavefunction and
Schrodinger equation. 3. Explains quantum
numbers and their constitutive principles.

2nd

Lecture: From Atoms to Molecules (1)

1. Explains molecular orbitals. 2. Explains how to
derive molecular orbitals. 3. Derives molecular
orbitals of hydrogen molecules.

3rd

Exercise: From Atoms to Molecules (2)

1. Uses quantum chemical calculation software.
2. Calculates molecular orbitals of hydrogen
molecules. 3. Displays molecular orbitals of
hydrogen molecules.

4th

Lecture: What is obtained from molecular orbital
method (1)

1. Explains many-body problems. 2. Explains
Hartree equation. 3. Explains variational and self-
consistency methods.

5th

Exercise: What we can obtain from molecular
orbital method (2)

1. Calculate the conformation of ethane. 2.
Calculates molecular orbitals of ethane. 3.
Calculates electron density and heat of formation
of ethane.

6th

Lecture: What is required from Molecular Orbital
Method (3)

1. Explains Slater determinant and Hartree-Fock
equation. 2. Explains the LCAO approximation
and the Hartree-Fock-Roothaan equation. 3.
Explains the difference between non-empirical
and semi-empirical molecular orbital methods.

7th

Exercise: Knowing the structure of molecules (1)

1. Explains the Z-matrix. 2. Performs structural
optimization calculations and explains the
delocalization of pi electrons by structural
optimization calculation. 3. Performs
conformational analysis of molecules.




é. Calculates he?)tI of formatlior; ofa mlg)leclule and
can : iscusses its stability 2. Calculates orbital energy
8th II\_/IeoclgLéLeléEx(ezr)ase. Knowing the Structure of of molecules and discusses reactivity. 3
Calculate electrostatic potential of molecules and
discusses polarity.
1. Evaluates differences in acidity of ethanol,
oth Lecture/Exercise: Distribution of electrons phenol, and acetic acid. 2. Calculates
determines molecular properties (1) intramolecular charge distribution. 3. Discusses
interactions between molecules.
1. Explains the effects of solvents. 2. Calculates
10th Lecture/Exercise: Distribution of electrons the change in chemical structure of glycine by
determines properties of molecules (2) solvent. 3. Calculates and explains the function of
Grignard reagent.
1. Efxplains electron correlation. 2. Explains the
ica configuration interaction (CI) method. 3.
11ith Lecture/Exercise: Color of molecules (1) Calculates excited states and electronic spectra of
molecules.
1. Draws and modifies molecules with complex
structures. 2. Evaluates changes in molecular
12th Exercise: Knowing the color of molecules (2) structure and their effects on electronic spectra.
2nd 3. Predicts changes in indicator color by
Quarter calculation.
1. Evaluates the stability of carbocations. 2.
13th Lecture/Exercise: Predicting chemical reactions Evaluate the distribution of frontier orbitals on
(1) each atom. 3. Predicts reactivity from the
distribution of frontier orbitals.
1. Calculates infrared spectra and vibrational
modes. 2. Performs TS optimization and IRC
14th Exercise: Predicting chemical reactions (2) calculations for SN2 reactions and predicts the
direction of the reaction. 3. Evaluates substituent
effects in SN2 reactions.
1. Explains frontier orbital theory and Woodward-
Hoffman rule. 2. Explains and calculates
15th Exercise: Predicting chemical reactions (3) stereospecificity of electron cyclic reactions. 3.
Explains and calculates the endo rule of the Diels-
Alder reaction.
16th [Return of final exam]
Evaluation Method and Weight (%)
Examination Portfolio Total
Subtotal 70 30 100
Basic Proficiency 35 15 50
Specialized Proficiency 35 15 50




Anan College

Year 2024

Course
Title

Environmental Chemistry

Course Information

Course Code 5597101 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

RIRE L, #WEFS, RREFERA

Instructor

Ota Naotomo

Course Objectives

1.Explain air and water pollution and environmental protection technologies.
2. To be able to explain about climate change and preservation of ozone layer from chemical point of view.
3. To be able to explain about energy and waste recycling in relation to chemistry.
4. To be able to explain the generation of useful compounds by green chemistry and environmental problems related to plastics.

Rubric

Ideal Level

Standard Level

minimum Level

Achievement 1

Explain in detail about air and
water pollution and
environmental protection
technologies without looking at
the material.

Explain air and water pollution
and environmental protection
technologies without looking at
the material.

Explain air and water pollution
and environmental protection

technologies with reference to
materials.

Achievement 2

To be able to explain in detail
about climate change and ozone
layer conservation from a
chemical point of view without
looking at materials.

To be able to explain about
climate change and ozone layer
conservation from a chemical
point of view without looking at
materials.

To be able to explain about
climate change and ozone layer
conservation from a chemical
point of view with reference to
materials.

Achievement 3

Explain in detail the relationship
between energy and waste
recycling and chemistry without
looking at materials.

Explain energy and waste
recycling in relation to
chemistry without looking at
materials.

Explain energy and waste
recycling in relation to
chemistry with reference to
materials.

Achievement 4

To be able to explain in detail
the generation of useful
compounds by green chemistry
and environmental issues
related to plastics without
looking at materials.

To be able to explain the
generation of useful compounds
by green chemistry and
environmental issues related to
plastics without looking at
materials.

To be able to explain the
generation of useful compounds
by green chemistry and
environmental issues related to
plastics with reference to
materials.

Assigned Department Objectives

Teaching Method

Based on the philosophy of "green chemistry," which is the basis of environmentally friendly manufacturing in
the field of chemistry, students learn the relationship between various environmental problems and

Outline chemistry, and the class is taught from the viewpoint of how to build an environmentally friendly and
sustainable society.
Style Students will be given a quiz to check their preparation, presentations by students, and reports (30 hours of
Y class time + 60 hours of self-study time).
Notice

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st What is Green Chemistry? Can explain the philosophy of green chemistry
- To be able to explain the formation of the
2nd Clean air atmosphere, air pollutants and acid rain
3rd Clean air Explain air pollution trends and countermeasures
Explain the properties of water and its importance
4th Valuable water resources as a resource
1st Can explain about water purification and water
Quarter |5th Valuable water resources environment conservation
6th Chemistry of Climate Change Can explain global warming chemically
Explain the current state of climate change due to
1st 7th Chemistry of Climate Change human activities and global warming
?emeste countermeasures
sth Protect the Ozone Layer E);%I?in the function and destruction of the ozone
oth Protect the Ozone Layer E});pelﬁin the function and destruction of the ozone
10th Take care of your energy Can explain about human society and energy
2nd 11th Take care of your energy Can explain about renewable energy
reate useful substances xplain chemical synthesis and greenness
Quarter |12th Creat ful subst Explain chemical synthesis and
Explain the role of green chemistry in chemical
13th Create useful substances synthesis
14th Polymer Chemistry Can explain about bioplastics




: To be able to explain about recycling and
15th Waste Recycling recycling-oriented society
16th
Evaluation Method and Weight (%)
Mutual
Examination  |quiz Eg?\l\lfl:etlr?ns Behavior Portfolio Other Total
students
Subtotal 0 50 0 0 50 0 100
Basic
Proficiency 0 0 0 0 0 0 0
Specialized
Proficiency 0 50 0 0 50 0 100
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course : ;
Title Composite Materials

Course Information

Course Code 5597C04 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

FRP Basics (KORONA PUBLISHING CO., LTD)

Instructor

Kadono Takuma

Course Objectives

1. Able to understand the knowledge and technology related to various composite materials and explain their basics.

2. Able to understand the definition, uses, materials, molding methods, characteristics, and design methods of FRP (fiber reinforced
plastics), and explain their basics.
3. Able to understand the knowledge and technolo%y related to high-performance and multi-functional concrete using various

reinforcing materials and admixtures, and explain t

e basics.

Rubric

Ideal Level

Standard Level Minimum Level

Achievement 1

Able to understand the
knowledge and technology of
various composite materials,
and explain the basics, pose
problems, and make
suggestions regarding them.

Able to understand the
knowledge and technology of
various composite materials and
explain the basics about them.

Able to explain the basics of
knowledge and technology for
various composite materials.

Achievement 2

Able to understand definitions,
uses, materials, molding
methods, characteristics and
design methods related to FRP,
and explain the basics, pose
problems, and make
suggestions regarding them.

Able to understand the

definitions, uses, materials, Able to explain the basics of
molding methods, FRP definitions, applications,
characteristics and design materials, molding methods,

methods of FRP, and explain properties and design methods.
their basics.

Achievement 3

Able to understand the
knowledge and technology of
concrete that can be made high
performance and
multifunctional with various
reinforcing materials and
admixtures, and explain the
basics, raise problems, and
make proposals regarding
them.

Able to understand the
knowledge and technology of
concrete that can be made high
performance and multi-
functional with various
reinforcing materials and
admixtures, and explain the
basic matters related to them.

Able to explain the basics of
knowledge and technology
related to concrete, which can
be enhanced and
multifunctional with various
reinforcing materials and
admixtures.

Assignhed Department Objectives

Teaching Method

Outline

The students of this course will can learn various composite materials used as structural materials and
functional materials, FRP that is a composite material with a wide range of applications, and concrete that
uses various materials to improve performance and increase functionality.

The students of this course will will be able to acquire knowledge and skills regarding the materials used,
molding methods, properties, design methods, and applications, and improve your technical skills in design,
construction, and maintenance that are suitable for society and the environment.

Style

[31 class hours + final exam + 60 self-study hours]  Since this course is a credit course, it is necessary to
submit assignments for pre- and post-learning.

Notice

This subject is included in Group V of Specialized Fields, which is a requirement for completing the JABBE-
accredited Creative Technology System Engineering program. This class is a lecture that uses textbooks,
handouts, videos, etc., so please do not miss class. Concrete, the most widely used industrial material in the
world, is a classic and cutting-edge composite material. Before participating in these concrete classes, please
use the textbooks on construction materials and concrete structures in the construction course and
understand the basics in advance.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

(1 Instructor Professionally

[0 Applicable to Remote Class Experienced

Course Plan

Theme

Goals

1st
Semeste
r

1st
Quarter

1st

Able to understand the objectives, significance,
plans, precautions, etc. of the class, and explain

Guidance / Various composite materials them. / Able to describe types of composite

materials, materials used, molding methods,
properties, design methods, applications, etc.

2nd

Various composite materials

Able to describe types of composite materials,
materials used, molding methods, properties,
design methods, applications, etc.

3rd

Various composite materials

Able to describe types of composite materials,
materials used, molding methods, properties,
design methods, applications, etc.

4th

Various composite materials

Able to describe types of composite materials,
materials used, molding methods, properties,
design methods, applications, etc.




Able to describe types of composite materials,

5th Various composite materials materials used, molding methods, properties,
design methods, applications, etc.
Able to explain the definition of FRP, use,

6th FRP material, molding method, characteristics, design
method, etc.
Able to explain the definition of FRP, use,

7th FRP material, molding method, characteristics, design
method, etc.
Able to explain the definition of FRP, use,

8th FRP material, molding method, characteristics, design
method, etc.

9th Midterm exam

10th Return of exam papers / FRP

Able to explain the definition of FRP, use,
material, molding method, characteristics, design
method, etc.

Able to explain the definition of FRP, use,

11th FRP material, molding method, characteristics, design
method, etc.
Able to explain the definition of FRP, use,
12th FRP material, molding method, characteristics, design
method, etc.
Able to explain the types, characteristics, and
uses of various reinforcing materials and
13th High Performance Concrete / Multifunctional admixtures for concrete, and explain the
2nd Concrete characteristics and applications of high-
Quarter performance concrete and multifunctional
concrete using these.
Able to explain the types, characteristics, and
uses of various reinforcing materials and
14th High Performance Concrete / Multifunctional admixtures for concrete, and explain the
Concrete characteristics and applications of high-
performance concrete and multifunctional
concrete using these.
Able to explain the types, characteristics, and
) ) ) uses of various reinforcing materials and
15th High Performance Concrete / Multifunctional admixtures for concrete, and explain the
Concrete characteristics and applications of high-
performance concrete and multifunctional
concrete using these.
16th (Final exam) Return of exam papers
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eggﬁyggfns Behavior Portfolio Other Total
students
Subtotal 60 0 0 0 40 0 100
Basic
Proficiency 10 0 0 0 10 0 20
Specialized
Proficiency 30 0 0 0 20 0 50
Cross Area
Proficiency 20 0 0 0 10 0 30




Anan College Year 2024 Course |Mathematics of Electronics

Title and Information

Course Information

Course Code 5597E02 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Enshu to Ouyo Bibunhouteishiki, Saiensu Sha

Instructor

Sugino Ryuzaburo

Course Objectives

1. We can understand Furier series and its transformation, and compute of its fundamental computation.
2. We can understand Laplace transformation and operational calsulus, and compute of its fundamental computaion.
3. We can understand the construction method of differental equation , and compute of its fundamental problems.

Rubric
Ideal Level Standard Level Unacceptable Level
We can understand Fourier We can understand Fourier We can understand Fourier
Achievement 1 series an its tranformations and |series an its tranformations and |series an its tranformations,
apply these for the various compute these for the and compute of its elementary
problems. fundamental problems. problems.
E/I\!:ng?gr#qr;?%rﬁéa:rﬁjdl_tar%ace We can understand Laplace We can understand understand
Achievement 2 operation method and appl transformations and the Laplace transformations and the
tr?ese for the fundamentg? Y operation method and compute |operation method and compute
the fundamental problems. of its elementary problems.
problems.
We can understand the We can understand the We can understand the
construction method of construction method of construction method of
Achievement 3 differentail equation and apply |differentail equation and differentail equation and
these for the fundamental compute the fundamental compute of its elementary
problems. problems. problems.

Assigned Department Objectives

Teaching Method

Outline

We are to make a concentration for our class and use the knowledges and techniques about basic
mathematics to construction of understanding of Fourier and Laplace transeformation and building up the
solutions of ordinary and partial differential equations.

Style

Our class is construction of the next three phases.

1. Review the important facts from the previous class.
2. Lecture about the new section.

3. Short exercises.

Notice

Please make a good preparation and self-review.
You will build up the good style to do homework of the previous class.

Characteristics of Class / Division in Learning

[0 Active Learning

; : [0 Instructor Professionally
[0 Aided by ICT [0 Applicable to Remote Class Experienced

Course Plan
Theme Goals
; ; We can understand Fourier series and compute its
1st Fourier Series fundamental problems.
: : We can understand the applications of Fourier
2nd Fourier Series series and compute its fundamental problems.
. : We can understand complex Fourier series and
3rd Fourier Series compute its fundamental problems.
: : We can understand Fourier transeformation and
- 4th Fourier Series compute its fundamental problems.
uarter . . We can understand Fourier intergrals and
Q 5th Fourier Series compute its fundamental problems.
We can understand the freguency analysis using
6th Fourier Analysis Fourier transeformation and compute its
Lst fundamental problems.
Semeste - -
r We can understand the Fourier analysis of
7th Fourier Analysis differential equation and compute its fundamental
problems.
8th Mid-term examination
: We can understand Laplace transeformation and
oth Laplace Transeformation compute its fundamental problems.
We can understand the applications of Laplace
10th Laplace Transeformation transformation and compute its fundamental
(ZQrL‘grter problems.
: We can understand the basis and dimension of
11th Laplace Transeformation subspace and compute its fundamental problems.
12th Differential Equation and Its Function Space \S/\égccggnudnggﬁgauntg itthsef“Rgggnngﬁ%?'ggogfeﬁgtor




We can understand the change of basis and
13th Differential Equation and Its Function Space representation matrix and compute its
fundamental problems.
. - - : : We can understand the construction method of
14th The Solutions of Partial Differential Equation partial differentail equation and explain of it.
We can compute the fundamental applicated
15th The Solutions of Partial Differential Equation problems using construction method of partial
differential equation's solutions.
16th Final examination
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eggﬁyggfns Behavior Portfolio Other Total
students
Subtotal 60 0 0 0 40 0 100
Basic
Proficiency 30 0 0 0 20 0 50
Specialized
Proficiency 20 0 0 0 10 0 30
Cross Area
Proficiency 10 0 0 0 10 0 20




Anan College

Year 2024

Course
Title

Semiconductor Material
Properties

Course Information

Course Code 5597E04 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term Second Semester Classes per Week %HR:2

Textbook and/or = i N | B, = (A

Teaching Materials BFIE MWE- S8 - B HE GEILLHR)

Instructor Hasegawa Tatsuo

Course Objectives

1. ERDI\> RIEBEICDWLWTERIATE S, .

2. FEAKPOF v VEEDREZLICDOVWTHIATES.

3. 3EHEOESNMOMIEC DL THATES,

4. HHOFIRMIBICDOWLWTHRIATES,

Rubric

IBERIRELRELNL(E) EENRERELANUER) RIEBRDELELIL(A])

BUAD/ > RABIE(CDWVWTEHREAT . . . ‘ . _
aEEEL S JOvROEERZRAVWCZED |BRD/ > Rigisa, BEIRTY |B@RO/\> REECEHITZERTS
* - BFREZLHRIDCENTED |SvILEEEMITTHIATED. |ZEBEITDIENTES.

BN EA N EERDF v
E— UrmEpREziiconT, J [FELSHCTHM EBROTY vwpmorrurcEsszs

Iib:ﬁ*ﬁ&ﬁyﬂl%’:ﬁﬁb\faﬁﬂﬂtﬁ EEI’]B.:EEH’&@'%;&D‘_C%%o H%IE@F?%L_C?J TZE3,

3FEDOEINWOMMEC DT | 3TEBOBEZOMBOMMEIC DULT
SRR CERNEHRET SC N O %E&mﬁmm&v§:aﬁfg B3 S=ANTIERT

[RFOWRE—A> MMREEF |y - et | ree — - - —
EEE4 wEE L/%\ Eﬂ‘rﬁ@%iﬂ%*ﬁ%j BIEORIRMIE(C DT, THEN |BEICEAI3EZEXAZIERIDIC

WCESHICHRATED.

IERAE T D ENTES.

ENNTES.

Assigned Department Objectives

Teaching Method

Outline

HUTLWEHRED.

r\lrih‘-ﬁ-
B ORE R TS RDBE I OMRE LR
2 BRI . B A - o ¢ RER CIEEE 550 5.

SoM D OERL B, FTEEEETHEONDIMBN R IVIEN - (EZHFEMEDF LA L(E, MEROEFDIR
BBEVNCERLLEDTH D, FBRFEFHECHRERELT, HEEAN
HEULCZEQHDERZE(CETEZEZBNEL TVD, 13,

[CDWTIRARTWVE, fFRDKD

Style

ESi]9)
H§¥5§FE5 3 0 5+ B¥ B &R 6 0 iFfE]

BEENCEEZITD TV, AREL TR EIEFNFZOERNLABREZFZATITE, TRILF—/D REEEYE
%ﬁi’&—?—f) %0)&.: BIR, WEANEEATO, CORBEFFERMURIB DD, FRIERFBELTLIN—

&

Notice

KBREEIET BDCI,
BRIEE R < BRINRS
UT. BHTHRRLTIEE .

WD HERIREARERCET DAHWAATIRTT, FT.
BREEBSUTRLLUTESVEY. RBDERBDRHIC.

ASHLWNceH, BERPICHE
RE(IMhDZ < DENZSIR

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st YIEE DRI T & BN REEE IR %"E’T%)%L?'EC;&@J’E\ FUOTRHEEMEREB(CDULTEH
\ 1RTEHPRRT I vILICHITDZSaL—FTa>H
2nd  |HERRT> SwLOREIRA —PERORERDS N CED,
N ,+\ 1RFTRICHBWT., FEHORT v ILERICHITS
3rd h>FILHR RS FRIVBRZRDD - ED C= Do
o O—OVRFSvILICBIFBS AL —F« 2 H—7h
é ruda ter 4th IKFREFDOIRILF—HEE BN, 3DDEFHCTCRIND BB TS
e BHDEEECKD. 3XTROBHEFDRBNBEL,
St |ERoBHRTH RURIEEEE RS = N CTE D -
2nd e 6th IS - T4 Sy IR DTS - T4 Sy INRRICOVTHETE 3.
r E7EE SR BFEEEITILILAIL, TTLSTEE, JTILS
7th TEOEFZEENDMETTILSLANIL EEC@E@{%%§< ZENTEZR, =
8th iR
g~ = — . IJO0——wvk - RE—DEFILICBIFBIRILF—5
9th BHEAART > S v ILICHIFDITRILF—E BT (COWTCIBR TS,
10th  |BERAICSTZETOERE ) REH AR, RO/ FEROZASCOVWTRTES
4th
Quarter [11th BB @?434]5  IFILEEOREARFHEZEHTED,
12th AT B n#l . pRIEERDFHEICDVWTERATE D,
3th |mE BFHE. (A DB, BEHBCONTERCES




14th E?CDEZ‘L—?\FE—X) I\ ?%%ﬁigi\;:g:x\/ F&ZE\JEE’ﬁ:E_)(\/ I\(C')L\_C
" % B, RELME. SRR, ROREIEORHIC DL TE
15th  |BEPEROSE Pl ES
16th AR ERR A
Evaluation Method and Weight (%)
EHRER INFZ K—hTAuzt |FRCBROEPE 2o Total
Subtotal 60 0 40 0 0 100
EREMEEH 20 0 10 0 0 30
BFIEE 40 0 30 0 0 70
SIEFRERTAVEE 0 0 0 0 0 0




Anan College

Year 2024

Course

Signal Processing
Title

Engineering

Course Information

Course Code 5597103 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd
Term First Semester Classes per Week AIEA:2
Textbook andior  |Emamars Gt—san
Instructor Yasuno Emiko
Course Objectives
1. ZFOJESET A ZHIUESICOLT, EKE’]?IE%IEQHA RBATED,
2. *HF%E@J@E&’&IE@FL/ HERETENT ) )
3. UI%&ySUEEﬁ@EK%Iﬁf&IEﬁ*b EKE’J&B@J;AMD? D THREERNTE S,
4. J-UIEHMOERZIEREL. A
Ru br|c
IBENIRELELNLDEER EENRELELANILDOEER RIEBRDELELNILOEZR(F])

PIOJESET 1 IFILESL e eT ., soes |ZTOVESEFASILESL

R DOTHIATE . RROMEICE ;ggggg%gg/gwhﬁh S\\T, BANEEZERC. 5
AcEs. B . AcEs.
EREBOERZERL, B T, L. R

E— 5 s REMACATS [IUNSOEREERL. SN | IENSOEREERL. W

s . — U TREEHOERL, BA |J—U LRAENOEAFELIE

N —UTRAEREERL, T i3 gl P i

BRI Iz RREoT - UTREERS C |BL . EANLBEDT -

£ S UTRBERN CE 5. /R AT SR

—— —UTZROERAERL. B |J—UTZROERCERL. B |J—UTZROEREHATES

HERR Bt CEs. BeES. :

Assigned Department Objectives

Teaching Method

BRARRICIEITRA(CEENT DEDHEDHTEL,

ABE T TIIBENTVSESOUBEZHETLIZD., #Hit

Outline MY B OERNE SR A BRT L FEE T 5.,

BEIEENRTAVEY, BEASIBRCE. PBREEBE UL S CEEICED CBRNEENET,
Style (RS R3 100 + B35 5 B 6 0851 )

CORE I FHEEMBEDIh. BHl - BEPEE UTLR— NEEEMUET.
Notice HICBEEZHE I LITRL LR— MNEOEBICERIBNICERDEA T IZES,

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

Experienced

Course Plan
Theme Goals
E%@iﬂt(i
1st .%?SE&E&T4/QNE? PHODES EF 1 SHIUES OV THITE 3.
BTV OMRE
ESUNIEDB) .
2nd - REDFEREE EREDOFE. HEOEMEICDWTHIATES,
- ME DR
3rd BEE O AR EREREICDWTIEUKIEREL, StRICK>TEZ
- E5DERI RDDZENTED,
(1QSutarter 4th - BIRTEARY N LZERH S BIENZE A ;’é@ggg NILZERIN S BEEZE A DILIRIC DUV TIE
. ZSEEE IERBERESAZICOVWTIELSIEREL, SE&ICKDT
Sth [EABSERER EERDDCENTED,
1EEIRIER sty {— 5 oz —
1st T = FL *HE*HE@EEQZ(LH'D(/\_CIEL/<I¥§¢ L. stRICKD>TE
Semeste 6th %%Ebl_ﬁ F*ﬁ’ﬁﬁl?laﬁ’ﬁﬂl@ LU ERD D TED,
r s — 2, S+E(C
7th . B iERIREEK E%E%ﬁ?%%%gg?b<fiﬁ¢b\ StECL>TE
8th EE EEMBEEHR LN TES,
9th PRAEHER
10th — U THREER —UTHRBEMCDOVWTCIERL., SXoNXZRE
—UTHRERER &G F;ﬁ@'é;tb“c%éo
* 'fl%Fﬁ’S';it?Fﬁ*y ¥ ZSEE¥G(— E o
nd 11th ) e R NP BRI BBIRIC DV THIATE B,
Quarter |12th -?E?%j U IHREERZE BRI-UIRHBEMAZEI LN TES,
13th — U THRERRDES 7—'JI%&?SUEE@@%WU(C’DL\_C@ﬁgb\ B
. /\ =) VULDEE 73 TE3

[0 Instructor Professionally




J—UIEM .
15th - J—UTHEERN S T — U TZHA J—UIZMOUBCDNTIERL., T3,
- J—=UIZEBONE
16th ERIRAD
Evaluation Method and Weight (%)
EHRER INFZ K—hTAuzt |FRCBROEPE 2o Total
Subtotal 70 0 30 0 0 100
EREHEED 30 0 15 0 0 45
BFIEE 40 0 15 0 0 55
D EFERTAVEE 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Strength and Fracture of
Materials

Course Information

Course Code 5597M02 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Applied Chemical Engineering Student Grade Adv. 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

)@E@%ﬁfﬁtﬁ&i& PODAR (FRILHIR) /BRADERE (FIREKIz>5—)

 MRIORIZEETHF 1 ~4 (BELE

Instructor

Okumoto Yoshihiro

Course Objectives

1. WYTRE EBEEEANXBI TS, SBATES.
2. EEDERIGEECDVWTHIE TE S,
3. EEOEIRIRRICOWVWTHIETES.

Rubric
AR RELEL NILDEE EROBEEL OB BIEROFEL NLOEZ(F])
— MEZR  ARZRRACE,  (MUZRBUERAKR TS, MR SRR KR Ca S
=R MERE=ER USRA TS, CsECaBAT=3. .
SROERNAEEEZ BENT |SEOERNEEEE X SEOT
ELEEE FUSOhmitcs. Bacss |FUoopmkcs. Omcsn |SROEROBELEZSHOT
: T3, - ald
N LEBOWBRRICOVT, B46 |2MOWERRICOVT, BRL |2EOWERRC OV TERTS

ESZSNIZES(CHRITCTES.

LT, 3% - SRATED.

2NN

Assignhed Department Objectives

Teaching Method

AEETEIMROBSICER L, BFLANLTOZIORERNSHBORIERRZHHNDNETENT D. BB,

N

Outline BECHRET oMHELRCIEET 3.

HRIZ(CUE D‘D_Cuﬁax%L&)_Cb\%i? WERSTERBEZE(CDVWTIERBIMULET . BETLDODENRNOTZABI
Style DL\ TlEmanabaZz{E> TImE

(12 EFEI30M + B¥H EH%F'EEJ6OH%FEEJ]

IEF. MRTEESETEATETC, MAZEMEDRS EDEU DS CDNTEEH TERDHANIN O IENEL
Notice N2V, MRIOMBRIIEEZ ZE (C AN THRIOBIEDRIB(CDWTENC E (IR OYEBEDRERIBF T DRICKIL

DEBOND, BE.

EARNBHFNER IARTEATNDEDE L TED TS,

Characteristics

of Class / Division in Learning

Active Learning

O Aided by ICT

Applicable to Remote Class

(1 Instructor Professionally
Experienced

Course Plan
Theme Goals
1st 0.BEHAHF>X SRBICOVWTCNETREATE LS EEEETES,
2nd 1. JEFEEHN S RICHEZR T OMENET) L ZIBE TE3.
3rd 2. RN FME  IEmAEIRDMEBE IEmIEIERD BB HIBIEZIER CTED,
1st 4th 2 RN AR (1) EE O = 7R CE D,
Quarter |sth 2 RN AR (2) EE O = 7R CE D,
6th 2 RN AR (3) IESEDAIESENER CTE D,
7th 3RS BCCERICHBIIDESHERENBET= S,
éztmeste 8th FrfEEtER 60 E
r 9th 4. EBOBUER IEmINEARGRES BN B AN SOBELBIEZIER CTED,
10th 4. EBOBULER, EAERDEA EMOFENER TED,
11th 5.8MZERICHIIDREDFE (1) EE IR —OMENIBRTES,
ond 12th SIBMERICB T BREDEE (2) oU—TEGNHETES.
Quarter |13th 6. ERANIDILER ERDERBICEDKEENTE S,
14th 7.E2BOBEAN=X/ (1) ITRE L EEFEIEN B CTE D,
15th 7. 2BOBIEAN=X/ (2) NIV HA hERERIEN B CTE D,
16th BAR S BRODIRA] -
Evaluation Method and Weight (%)
TR INFZ s K—hTruz |FRBROEPE 2o Total
Subtotal 70 20 10 0 0 100
EREHEEH 0 0 0 0 0 0
BPIRIEE 70 20 10 0 0 100
SIEFRERTAVEE 0 0 0 0 0 0




