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Anan College

Year 2024

Course
Title

Fundamental Organic
Chemistry

Course Information

Course Code 1412A10 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 2nd

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Chemistry (Daiichi Gakushu-sha)

Instructor

Sugiyama Yuuki

Course Objectives

1. The students will learn the characteristics of organic compounds in general and master classification methods and types of

functional groups.

2. The students will learn the nomenclature of aliphatic hydrocarbons, the properties of individual substances, and the concept of
organic compounds based on molecular structures such as single, double, and triple bonds.

3. The students will learn the characteristic properties of alcohols, ethers, aldehydes, ketones, carboxylic acids, esters, etc., as
representatives of organic compounds containing oxygen.
4. The students will learn that aromatic compounds are a unique group of atoms and will learn about significant reactions such as
nitration, sulfonation, and halogenation and the properties of typical compounds formed by these reactions.

5. The students will learn the characteristics of polymers in general and master classification methods and the properties of typical

polymers.
Rubric
Ideal Level Standard Level Minimum Level
. - Explain about 70% of organic Explain about 50% of organic
Objective 1 Eﬁgli'glf%grﬁ%aﬁé%ceonrglg(ggpeds compounds and polymer's compounds and polymer's
within a chemistry textbook nomenclature within a nomenclature within a
) chemistry textbook. chemistry textbook.
Explain all structures related to |Explain about 70% of structures [Explain about 50% of structures
Obiective 2 organic compounds and related to organic compounds [related to organic compounds
] polymers within a chemistry and polymers within a and polymers within a
textbook. chemistry textbook. chemistry textbook.
; - Explain about 70% of Explain about 50% of
Eé(lgltaelg tao” gpaargicct%g%'cgun ds |characteristics related to characteristics related to
Objective 3 and pol merg within a P organic compounds and organic compounds and
chengisty textbook polymers within a chemistry polymers within a chemistry
y : textbook. textbook.
Explain all reactions related to  [Explain about 70% of reactions |Explain about 50% of reactions
Objective 4 organic compounds and related to organic compounds |related to organic compounds

polymers within a chemistry
textbook.

and polymers within a
chemistry textbook.

and polymers within a
chemistry textbook.

Assigned Department Objectives

23 . HWE

EEEHE D-1

Teaching Method

Thhe s;I)eciaIized field of the university course, which starts in the third year, is based on chemistry in high
schoo

Outline This course is a bridging course for organic chemistry in the university course, including organic chemistry in
high school. It is designed to prowde students with a solid foundation in chemlstw in the second year, with an
awareness that it is the "basis" for those studying chemistry.

Style The class will follow the order of the lesson plan for the most part. In addition, students will be required to

Y submit several reports on theirs.

Notice

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
Explain the types, nomenclature, and properties
1st Alcohols and ethers of alcohols and ethers.
Explain the types, nomenclature, and properties
2nd Aldehydes and ketones of aldehydes and ketones.
Explain the types and nomenclature of carboxylic
3rd Carboxylic acids and esters acids and esters, their properties, and
enantiomer.
Explain the types and nomenclature of aromatic
2nd 3rd 4th Aromatic compounds compounds nomenclature, properties, and
Quarter reactions specific to aromatics.
Semeste | " I .
r Explain the types, nomenclature, and properties
5th Phenols of phenols.

. : : : . Explain aromatic carboxylic acids and aromatic
6th Aromatic carboxylic acids, aromatic amines amines' types, nomenclature, and properties.

- - Explain that it can separate organic compounds
7th Separation of organic compounds by using the properties of their functional groups.
8th Mid-term examination

4QtL|;]a|—ter oth Oils (triacylglycerol) Explain oils (triacylglycerol).




: P Understand the characteristics of polymers and
10th Polymers and their classification explain their classification methods.
P Explain the characteristics, types, and synthesis
11th Synthetic fibers methods of synthetic fibers.
- . Explain the characteristics, types, and synthesis
12th Synthetic resin methods of synthetic resin.
Explain the characteristics, types, and synthesis
13th Rubber methods of rubber.
14th Functional polymers Explain functional polymers.
15th Treatment of polymer compounds Explain the treatment and recycling of polymers.
16th Return and explanation of final examination
Evaluation Method and Weight (%)
Examination Quiz Portfolio zggi(uegt:tion and Other Total
Subtotal 70 0 0 0 30 100
Basic Proficiency |60 0 0 0 20 80
Specialized
Proficiency 10 0 0 0 10 20
Cross Area
Proficiency 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Fundamental Inorganic
Chemistry

Course Information

Course Code 1412B10 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 2nd

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

High School

Advanced Chemistry (Daiichi Gakushusha Corporation)

Instructor

Zheng Tao

Course Objectives

1. To master the types of crystal structures and the characteristics of their properties. To master the arrangement of constituent

particles in crystals.

2. To master the properties of various solutions. To learn how substances dissolve in solvents and their solubility
3. To master classification of elements and their#)roperties.

4. To acquire the characteristics of each group o

elements and the properties of their compounds.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Be able to explain all chemical
bonds and how the constituent
particles are arranged in a
crystal, and be able to perform
all calculations related to the
density of the gas crystal
lattice, etc. The following is a
list of the most common types
of crystals that can be used in
the program.

The student should be able to
explain how chemical bonds and
constituent particles are
arranged in a crystal, and be
able to perform 70% of
calculations related to the
density of the gas crystal

lattice, etc.

Unable to explain chemical
bonding and how the
constituent particles are
arranged in a crystal. Cannot
perform calculations related to
the density of the gas crystal
lattice, etc.

Achievement 2

Be able to explain all the
mechanisms of dissolution and
properties of solutions, and be
able to perform all calculations
related to the concentration of
solutions, etc.

The student is able to explain
the mechanism of dissolution
and the properties of solutions,
and is able to perform 70% of
the calculations related to the
concentration of solutions, etc.

Cannot explain the mechanism
of dissolution and properties of
solutions. Cannot perform
calculations related to the
concentration of solutions, etc.

Achievement 3

Understand the correlation
between the position and
properties of each element in
the periodic table and the
significance of each element
and compound in industrial
applications.

70% understanding of the
correlation between the position
of each element in the periodic
table and its properties and the
significance of each element in
industrial applications.

Failure to understand the
position and properties of each
element in the periodic table
and the significance of each
element in industrial
applications.

Assighed Department Objectives

#3 - FEIEEBE D-1

Teaching Method

Outline

The specialized fields of university courses starting in the third year are based on chemistry in high school.
This lecture is positioned as a bridging subject to the university course including high school courses, and
students will acquire a solid foundation of chemistry in the second year, being aware that it is the "basis" and
"foundation" for those who study chemistry.

Style

The class will be conducted almost according to the order of the lesson plan. In order to deepen
understanding, students will be required to submit reports on exercises and take quizzes several times during
the class period.

Notice

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Chemical Bonding and Crystal Types Describe the types and characteristics of crystals.
To be able to calculate the characteristics and
2nd Structure of metal crystals ?jensity of lattices such as face-centered cubic
attice.
3rd Structure of ionic and covalent crystals E?(ypslgai]?sthe structure of ionic crystals and covalent
Understand how substances dissolve in solvents,
4th Dissolution and solution and be able to calculate solubility of solids and
2nd 3rd crystalline water.
Semeste Quarter be abl Ul - ; -
r Sth Concentration of solution to be able to calculate concentrations of various
solutions.
Explain the correlation between the position of
6th Classification and Properties of Elements each element on the periodic table and its
properties.
To be able to explain the properties and uses of
7th Hydrogen, Group 18, and Group 17 Elements hydrogen, Group 18, and Group 17 elements
alone and in compounds.
8th Second semester mid-term examination




4th
Quarter

To be able to explain the properties and uses of

9th Group 16, 15, and 14 elements group 16, 15, and 14 elements and their
compounds.
To be able to explain industrial manufacturing
10th Inorganic Chemical Industry percesses of sulfuric acid, ammonia, and nitric
acid.
To be able to explain the properties and uses of
11th Group 1 and 2 elements group 1 and 2 elements and their compounds.
To be able to explain the properties and uses of
12th Typical elements showing amphoteric properties |individual elements and compounds of typical
elements showing amphoteric properties.
13th Transition elements (1) Egglacilrj (tavgmcgﬁtrscteristics and applications of Fe
e To explain the characteristics and applications of
14th Transition elements (2) Ag, Zn, Cr, and Ti
15th Summary of elements
16th Final Examination

Return of Answers

Evaluation Method and Weight (%)

Mutual
Examination Presentation Eéﬁvlbjfé'r? ns Behavior Portfolio Other Total
students
Subtotal 70 0 0 0 0 30 100
Basic
Proficiency 60 0 0 0 0 20 80
Specialized
Proficiency 10 0 0 0 0 10 20
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Fundamental Chemical
Engineering

Course Information

Course Code 1412E01 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 2nd

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

N=—2yI{EFTF (EFRAN) BAEEE

Instructor

Ezure Ryosuke

Course Objectives

1. Understand quantities and units in chemical engineering.
2. Understand and apply material and energy balance in processes.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Understand quantities and units
in chemical engineering.
Calculate to convert between
units.

Understand quantities and units
in chemical engineering.
Calculate to convert between
commonly used units.

Understand quantities and units
in chemical engineering.

Achievement 2

Understand and apply material
balance to processes with and
without chemical reactions.

Understand and apply material
balance to processes.

Understand material balance.

Achievement 3

Understand and apply energy
balance in processes with and
without chemical reactions.

Understand and apply energy
balance to processes.

Understand energy balance.

Assigned Department Objectives

#B - FEIEEBE D-1

Teaching Method

Outline

Chemical engineering is a field of engineering that deals with the operation and design of chemical plants.
This course introduces (1) quantity and units and (2) material and energy balance, as important concepts in
chemical engineering.

Style

Assignments will be given for each lecture. The assignments will help you review and prepare for the lecture.
Some quizzes will be given during the class. Please remember to bring your calculator.

Notice

Repeat the examples until you can solve them correctly and ensure your understanding.

Be sure to master the mindset of applying principles to solve problems rather than memorizing answers.
If you have any questions, please ask them in class.
Attitude is also a factor in scoring.

No questions will be accepted during the exam period.

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 What is chemical engineering? Explain how the chemical industry works.
L : Explain quantities and units in chemical
2nd Quantities and units engineering.
3rd SI units, Unit Conversion Explain SI units.
- Explain the classification of chemical equipment
4th Material balance and processes.
1st - - Explain the concept of material balance and how
Quarter |5th Material balance equation it is calculated.
: : Apply material balance to physical processes such
6th Material balance for physical processes 1 as evaporation and concentration.
7th Material balance for physical processes 2 épopclgsrgeasterial balance to complex physical
1st — , -
Semeste 8th Material balances with chemical reactions 1 ﬁe%péléongsaterlal balance to processes with chemical
r .
9th Midterm exam
10th Material balances with chemical reactions 2 ,rAe%pCI%/ionr?Saterial balance to processes with chemical
11th Energy balance of physical processes 1 Explain enthalpy changes in physical processes.
>nd 12th Energy balance of physical processes 2 Calculate enthalpy changes in physical processes.
uarter ; ' Explain the heat of reaction. Calculate the heat of
Q 13th Heat of reaction, Hess' law reaction using Hess's law.
: : : Calculate enthalpy changes in processes involving
14th Energy balances with chemical reactions chemical reactions.
15th Review Review
16th Final exam
Evaluation Method and Weight (%)
|Examination |Quiz Portfolio Other Total




Subtotal 70 25 100
Basic Proficiency 30 10 45
Specialized

Proficiency 20 10 30
Cross Area 20 5 25

Proficiency




Anan College

Year 2024

Course
Title

Fundamental Biology

Course Information

Course Code 1412F03 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 2nd

Term Second Semester Classes per Week %HR:2

Textbook and/or

Teaching Materials seibutski

so, tokyoshoseki

Instructor

Ota Naotomo

Course Objectives

1. To be able to explain the common characteristics of living organisms: cells, energy and metabolism, and expression of genetic

information.

2. To be able to explain the mechanism to maintain homeostasis of living organisms.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

To be able to explain in detail
about the common
characteristics of living
organisms: cells, energy and
metabolism, and expression of
genetic information.

To be able to explain the
common characteristics of living |common characteristics of living
organisms: cells, energy and
metabolism, and expression of
genetic information.

To be able to understand the

organisms: cells, energy and
metabolism, and expression of
genetic information.

Achievement 2

To be able to explain in detail
about the common
characteristics of living
organisms: cells, energy and
metabolism, and expression of
genetic information.

To be able to explain the
mechanism to maintain
homeostasis of living
organisms.

To be able to understand the
common characteristics of living
organisms: cells, energy and
metabolism, and expression of
genetic information.

Assighed Department Objectives

¥3 - XEDEEEE A-3¥8 - HEIEEBE D-1

Teaching Method

Outline The objectj've of this course is to acquire basic knowledge of the structure and function of organisms. The
content is "Basic Biology" of high school.

Style Students will be evaluated by quizzes to confirm their preparation, assignments, and periodic examinations

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

1st

Diversity and commonality of organisms

To be able to explain the difference between
prokaryotes and eukaryotes, and the structure
and function of the nucleus, mitochondria,
chloroplast, plasma membrane, cell wall, and
vacuole.

To be able to explain the theory of intracellular
symbiosis.

2nd

Organisms and energy

To be able to explain metabolism, catabolism,
anabolism and the role of ATP.

To be able to explain what enzymes are and the
role of enzymes in metabolism.

3rd

Photosynthesis and respiration

To be able to explain the general processes of
photosynthesis and respiration.

3rd
Quarter |[4th

Genetic information and DNA

To be able to explain the structure of DNA and
genetic information.

5th
2nd

Genetic information and DNA

To be able to explain the structure of DNA and
genetic information.

Semeste
r 6th

Genetic information and protein

To be able to explain the relationship between
genetic information and proteins, structure of
chromosomes and distribution of genetic
information

7th

Genetic information and protein

To be able to explain the relationship between
genetic information and proteins, structure of
chromosomes and distribution of genetic
information

8th

Mid-term Examination

Sth

Internal environment and signal transduction

To be able to explain the body environment.

10th

Internal environment and signal transduction

To be able to explain information transmission by
the nervous system

4th
Quarter 11th

Internal environment and signal transduction

To be able to explain signal transduction by
hormones

12th

Internal environment and signal transduction

To be able to explain the regulation of blood
glucose concentration

13th

Function of immunity

To be able to explain the mechanism of immunity.




14th

Function of immunity

To be able to explain immune memory

To be able to explain the relationship between

15th Function of immunity immunity and various diseases
16th Final examination
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?&":et'r?ns Attitude Quiz Other Total
students
Subtotal 40 0 0 30 30 0 100
Basic
Proficiency 40 0 0 30 30 0 100
Specialized
Proficiency 0 0 0 0 0 0 0
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Fundamental Experiments
in Materials Chemistry 1

Course Information

Course Code

1412711

Course Category

Specialized / Compulsory

Class Format

Experiment / Practical training

Credits

School Credit: 2

Department Course of Chemical Engineering Student Grade 2nd
Term First Semester Classes per Week AIdA:4

Textbook and/or
Teaching Materials

Handout (Fundamental Experiments in Materials Chemistry 1), Fundamentals of Chemistry (Daiichi Gakushu-
sha), Chemistry (Daiichi Gakushu-sha)

Instructor

Sugiyama Yuuki,Zheng Tao

Course Objectives

1. The students will observe chemical reactions and logically consider the phenomena.
2. The students will learn how to prepare reports using experimental data.

3. The students will learn qualitative analysis of cations.
4. The students will learn quantitative analysis (neutralization titration, redox titration, chelatometric titration).

Rubric

Ideal Level Standard Level Minimum Level

The student will logically and Th ; ;

— : ; . e student will logically The student will consider

Objective 1 ?ggcrggglsately consider chemical consider chemical reactions. chemical reactions.

The student will prepare a The student will prepare a The student will prepare a
Objective 2 logical and appropriate report  |[logical report using the report using the experimental

using the experimental data. experimental data. data.

The students will understand

each reaction of cations and be |The students will carry out The students will carry out
Objective 3 able to carry out experiments  |experiments for systematic experiments for systematic

for systematic qualitative qualitative analysis smoothly. qualitative analysis.

analysis smoothly.

The students will understand : :

the similarities and differences | The students will use The students will use

between neutralization titration, | eutralization titration, redox  |neutralization titration, redox
Objective 4 redox titration, and titration, and chelatometry in titration, and chelatometry in

chelatometry in quantitative
analysis and be able to proceed
smoothly with the experiments.

quantitative analysis and be
able to proceed smoothly with
the experiments.

quantitative analysis and be
able to proceed with the
experiments.

Assigned Department Objectives

A-\-A‘j\j

‘BB

EEEEE D-2 2 -

BB

FEEBZE D-4

Teaching Method

Outline

To understand and master chemistry as an academic discipline, it is essential to take classes in each
specialized subject and conduct experiments in chemistry. This course is the first experimental course for
students after they are assigned to the Chemistry Course. It aims to provide basic knowledge of chemistry
experiments (experimental techniques, rules of chemistry laboratories, how to prepare laboratory notebooks,
how to discuss experimental results, etc.).
This course focuses on analysis, the foundation of chemistry experiments, and aims to provide students with
knowledge and skills in fundamental qualitative and quantitative analysis.

Style

Experiments are the foundation of chemistry, and mastery of basic techniques is essential. Students will first
consider the purpose of the experiment, learn experimental methods and concepts in the preliminary study,
and then confirm them in the experiment to experience and deepen their understanding of the laws of
chemistry. After the experiments, students analyze the experimental data obtained through accurate
measurements and compile them into a report. If this report writing phase is considered a review, the

students will learn the experiment in depth by repeating the chemistry experiment's preparation, experlment
and review phases. Students must complete the experimental plan in the experimental notebook before the

experiment begins. At the end of the experiment, students must submit the notebook and report the results
and experimental data to the instructor in charge to complete this experiment.

Notice

The following precautions must be taken to ensure the experiment is carried out safely.

1. Eating and drinking are strictly grohibited in the laboratory.

2. Students must wear the prescribed white lab coat and jacket when entering the laboratory. Students with
long hair must tie it back.

3. Before starting experiments, students must wear safety glasses and gloves.

4. Students must promptly follow any instructions given by the teacher.

5. Reports must be submitted by the due date.

6. In case of absence, notify the teacher immediately. No credit will be given for any unexperienced work or
reports that have yet to be submitted.

7. Grades will be based on reports, notes, examinations, and attitude.

Characteristics of Class / Division in Learning

[0 Active Learning

Instructor Professionally
Experienced

[0 Aided by ICT [0 Applicable to Remote Class

Course Plan
Theme Goals
1st Guidance
) 2nd Writing notes and reports for student experiments [ Write notes and reports.
EZEneste (12iltarter 3rd Laboratory rules, basic procedures Eer;%%rgggnd basic procedures and prepare
4th Qualitative Analysis 1 Separate and confirm cations (genus I).
5th Qualitative Analysis 2 Separate and confirm cations (genus III).




6th Qualitative Analysis 3 Separate and confirm cations (genus V).
7th grl::llilt:saigi)ve analysis of cations (unknown sample Analyze unknown samples for cations.
P - Explain the basics of quantitative analysis and
8th Quantitative analysis write neutralization and redox reaction equations.
o S Carry out neutralization titrations and calculate
oSth Neutralization titration 1 the concentrations of acids and bases.
‘ot — Carry out neutralization titration and calculate
10th Neutralization titration 2 concentrations of acids and bases.
P Carry out redox titration and calculate
11th Redox titration concentrations of oxidants or reductants.
L4 Carry out chelatometry and calculate the
2nd 12th Chelatometric titration concentration and hardness of complexes.
Quarter : Learn the principles of buffer solutions and can
13th Buffer solution calculate tﬁe pH of buffer solutions.
Carry out the properties of water and analyze
14th Water quality examine COD, an organic pollution indicator of water
quality.
15th Instrument Check, examination, submission of
notes, and summary of experiments
16th Preliminary Experiment Day/Instrument Check

Evaluation Method and Weight (%)

Examination Quiz Portfolio zggi(uegt:tion and Other Total
Subtotal 0 0 0 0 100 100
Basic Proficiency [0 0 0 0 60 60
gfff?l?e"ﬁ?? 0 0 0 0 40 40
Gosspres o 0 0 0 0 0




Course |Fundamental Experiments
Anan College Year 2024 Title in Materials Chemistry 2

Course Information

Course Code 1412721 Course Category Specialized / Compulsory
Class Format Experiment / Practical training Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 2nd

Term Second Semester Classes per Week %HR:4

Textbook and/or Handout (Fundamental Experiments in Materials Chemistry 1), Fundamentals of Chemistry (Daiichi Gakushu-
Teaching Materials  [sha), Chemistry (Daiichi Gakushu-sha)

Instructor Sugiyama Yuuki,Otani Takashi

Course Objectives

1. The students will learn how to preFare reports usin%experimental data.

2. The students will use experimental methods to synthesize organic compounds (assembly of experimental apparatus, weighing
and mixing of reagents, adjustment of reaction conditions, post-reaction treatment, isolation and purification of products).

3. The students will use methods to confirm (identify) products of organic compounds.

Rubric

Ideal Level Standard Level Minimum Level

The student will prepare a The student will prepare a The student will prepare a
Objective 1 logical and appropriate report logical report using the report using the experimental

using the experimental data. experimental data. data.

The student will properly The student will perform -Srhﬁtﬁg”t%eg; Vélrlllnggﬂ(tj;gtf
Objective 2 perform synthetic experiments [synthetic experiments on o¥ganic com[[))ounds with

on organic compounds. organic compounds. instructions.

The students will adequately _ . The students identify the
Objective 3 identify the products of organic Tpfdf,tcutgeor‘ftgrw'a"r,'ﬂ%%trﬁy (t)E?\ds products of organic compounds

compounds. P 9 P * |with instructions.

Assigned Department Objectives

FB - FEIEERE D-2 & - HEFEEEE D4

Teaching Method

To understand and master chemistry as an academic discipline, it is essential to take classes in each
specialized subject and conduct experiments in chemistry. This course is the first experimental course for
students after they are assigned to the Chemistry Course. It aims to provide basic knowledge of chemistry
experiments (experimental techniques, rules of chemistry laboratories, how to prepare laboratory notebooks,
how to discuss experimental results, etc.).

To learn basic organic chemistry experimental operations (assembly of experimental apparatus, weighing and
mixing of reagents, adjustment of reaction conditions, post-treatment of reactions, isolation, and purification
of products) and methods to check products by performing typical organic chemistry reactions. Understand
the meaning of experimental manipulations and reaction mechanisms, and be able to prepare logical reports
of experimental results.

Outline

Experiments are the foundation of chemistry, and mastery of basic techniques is essential. Students will first
consider the purpose of the experiment, learn experimental methods and concepts in the preliminary study,
and then confirm them in the experiment to experience and deepen their understanding of the laws of
chemistry. After the experiments, students analyze the experimental data obtained through accurate

Style measurements and compile them into a report. If this report writing phase is considered a review, the
students will learn the experiment in depth by repeating the chemistry experiment's preparation, experiment,
and review phases. Students must complete the experimental plan in the experimental notebook before the
experiment begins. At the end of the experiment, students must submit the notebook and report the results
and experimental data to the instructor in charge to complete this experiment.

The following precautions must be taken to ensure the experiment is carried out safely.

1. Eating and drinking are strictly prohibited in the laboratory.

2. Students must wear the prescribed white lab coat and jacket when entering the laboratory. Students with
long hair must tie it back.

Notice 3. Before starting experiments, students must wear safety glasses and gloves.

4. Students must promptly follow any instructions given by the teacher.

5. Reports must be submitted by the due date.

6. In case of absence, notify the teacher immediately. No credit will be given for any unexperienced work or
reports that have yet to be submitted.

7. Grades will be based on reports, notes, examinations, and attitude.

Characteristics of Class / Division in Learning

; . ) ; Instructor Professionally
[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class Experienced
Course Plan
Theme Goals
1st Guidance
>nd Separation and purification of organic compounds Purify by recrystallization
g 3rd Synthesis of superabsorbent polymer (1) Synthesize cross-linkable polymer.
2n - -
3rd - Evaluate the water absorption of synthesized
Eemeste Quarter 4th Synthesis of superabsorbent polymer (2) polymers.
5th Synthesis of ethyl acetate (1) Synthesize ester.

Perform fractional distillation, GC, and NMR

6th Synthesis of ethyl acetate (2) measurements to identify ethyl acetate.

7th IR, NMR analysis method Explain and analyze the principles of IR and NMR.




8th (Sze)paration and purification of organic compounds | gy traction is performed using a separatory funnel.
9th Synthesis of acetanilide (1) Synthesize amide.
10th Synthesis of acetanilide (2) IR, NMR, and melting point measurements are
Y performed to identify acetanilide.
11th Report coaching and lectures
4th 12th Interfacial polycondensation reaction Synthesize 66 nylon.
Quarter |13th Synthesis of azo dyes (1) Synthesize azo compound by azo coupling.
14th Synthesis of azo dyes (2) Identify compounds by TLC.
15th Instrument Check, examination, submission of
notes, and summary of experiments
16th Preliminary Experiment Day/Instrument Check

Evaluation Method and Weight (%)

Examination Quiz Portfolio Kﬁ%ﬁg?tion and Other Total
Subtotal 0 0 0 0 100 100
Basic Proficiency |0 0 0 0 60 60
speciized o 0 0 0 a0 a0
Gossarea o 0 0 0 0 0




Course

Anan College Year |2024 Title Fundamental Physics 1
Course Information
Course Code 1413301 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd
Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

Syohokaramanabukisobuturigaku (Rikigaku I) , Rikigaku I Mondaisyu (Dainihontosyo)

Instructor

Nakamura Atsunobu

Course Objectives

1. Able to formulate and solve equations of motion for problems.
2. Able to solve the problem using the conservation laws of energy, momentum, etc.
3. Able to solve rotational motion and simple harmonic motion problems.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Able to solve the motion of
ob[jects using your knowledge of
calculus.

Able to solve the motion of
objects for systems with
internal and external forces
using formulae.

Able to solve the motion of
ob{'ects for a simple system with
only internal forces.

Achievement 2

Able to formulate equations that
express conservation laws and
solve the problem,

understanding the meaning of
conservation laws.

Able to formulate equations that
express conservation laws and
solve the problem.

Able to formulate equations that
express conservation laws for a
simple system, and solve the
problem.

Achievement 3

Able to formulate equations and
solve the problem, with the
equations of motion and
conservation laws in mind.

Able to formulate equations
according to the procedure, and
solve the problem.

Able to solve the problem by
substituting in the formulae.

Assighed Department Objectives

#3 - ¥EEEBE B-3

Teaching Method

Mechanics is the basis for studying quantum chemistry. In order to learn it, knowledge of mathematics such

Outline as vectors, differentiation, and integration is required. In this course, first, we review these. After that, we
proceed to study the laws of motion, conservation laws, circular motion, and simple harmonic oscillation.
We review mathematics until the midterm exams. After learning the contents of each lesson, we practice.

Style After the midterm exams, we study the mechanics content. Explanations are given using textbooks according
to the lesson plan. Do frequent quizzes.

Notice In addition to the textbooks specified for this course, study using the mathematics and physics textbooks you

have used so far. Quizzes are given frequently, so be sure to prepare for and review what you have learned.

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 Vector calculations nggutgtgag?lyg&eoigms' differences, and inner
2nd Calculations on exponential and logarithmic Able to calculate exponential and logarithmic
functions. functions.
3rd Calculation of derivatives 1 Qr?gjec]tgodtliigﬁ{g2??E%é?it§|$ser expressions, products
: - Able to differentiate exponential and logarithmic
1st 4th Calculation of derivatives 2 functions, and composiEc)e functions. 9
Quarter — - -
5th  |Calculation of integrals 1 Able to integrate nteger expressions, products
6th Calculation of integrals 2 ﬁ\lggegﬁglgalculate substitution integrals and partial
1st 7th Maximum and minimum of functions alt:‘!gtitgncéalculate the maximum and minimum of
Semeste - :
r 8th Midterm exam
9th Velocity and acceleration Able to calculate velocity and acceleration.
10th Velocity-addition formula and relative velocity égllgzdté)ycalculate velocity-addition and relative
11th Motion in a gravitational field Able to do calculations about parabolic motion.
12th Composition and decomposition of forces Able to composite forces and decompose a force.
2nd Able to do calculations about the balance of
Quarter |13th Balance of forces forces, action and reaction of forces.
14th Examples of forces é%g;ga??oﬁﬁgsulatlons about elastic forces and
15th Law of inertia and law of motion igl\),\lleotfon;jgti%arlculations about law of inertia and
16th Answer




2nd
Semeste
p

1st Equations of motion for two bodies oneleévsg ggg?’ees_a”d solve the equations of motion
2nd Slope, frictional force, inertial force fAchlgotga??ocr?:ggﬁg?ggrgg??Otrggf‘:ts on slope,
3rd___|Impulse and momentum between imptise and momentum. - *
grudarter 4th Momentum conservation law égrﬁér?vg(t)ilc\)/ﬁ a@?lems by using the momentum
Sth Coefficient of restitution ﬁabslteittc%iggl.ve problems involving coefficients of
6th Work and power Able to calculate work and power.
7th Mechanical energy 1 éﬁﬁgte.calculate kinetic energy and potential
8th Midterm exam
Sth |Mechanical energy 2 Conservation of mechanical eneray. - -
10th Mechanical energy 3 /aArl?(Ijeetgecrlgyc?cl)gsz.lations about conservative force
11th Uniform circular motion fnt:)lggg.do calculations about uniform circular
4QtL|;]a|—ter 12th Simple harmonic motion 1 QEJ!Scttoir?aslicngIp‘;jlteeh\/;-lr?qccm/icaquotaig%e,leration of an
13th Simple harmonic motion 2 Qgéesﬁ%g?ecgé%uéﬁfhonf about spring pendulum
14th Universal gravitation 1 /g\P;siEgt%%Falculations about law of universal
15th Universal gravitation 2 égigrfga‘f%rfg:%;)_ations about gravitational
16th Answer

Evaluation Method and Weight (%)

Examination Quiz Portfolio E(rjeésentation/Attit Other Total
Subtotal 60 10 30 0 0 100
Basic Proficiency |30 5 15 0 0 50
Efgfﬂ?é‘rfg? 20 5 15 0 0 40
Grossprez 1o 0 0 0 0 10




Course |Advanced Chemistry

Anan College Year |2024 Title Seminar
Course Information
Course Code 1413902 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 3rd
Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Instructor

Yuuki,Ezure Ryosuke

Nakamura Atsunobu,Konishi Tomoya,Ota Naotomo,Otani Takashi,Zheng Tao,Ueda Kohei,Sugiyama

Course Objectives

1. Able to summarize various technical information in the field of chemistry into a
2. Able to summarize what you hear about business activities into a report.

report.

Rubric

Ideal Level Standard Level

Unacceptable Level

Able to understand technical
information, and summarize it
in a report including your own
considerations.

Achievement 1

Able to understand technical
information, and summarize its |technical information, and
contents in a report. summarize them in a report.

Able to understand the basics of

Able to understand corporate
activities, and summarize them
in a report including your own
considerations.

Achievement 2

Able to understand corporate
activities, and summarize those |corporate activities, and
contents in a report. summarize them in a report.

Able to understand the basics of

Assigned Department Objectives

#B - FEIEERE D-3

Teaching Method

Outline lectures on corporate activities from lecturers who work for

grades.

You learn about advanced knowledge in the field of chemistry and the activities of current chemical
companies. Specifically, you receive lectures on specialized fields from teachers in the chemistry course, and

chemical companies. Furthermore, based on the

knowledge you have acquired, you plan, implement, and report on events in cooperation with 'different

You acquire advanced knowledge in the field of chemistry and knowledge about corporate activities through

Style lectures given by faculty members of the chemistry course and outside lecturers (industries, universities,

etc.). For event planning, you are divided into groups. The teachers becomes facilitators.

The score will be reduced as you miss report deadlines by a week. If you miss a class, you must submit your

Notice report tentatively at Manaba.
Characteristics of Class / Division in Learning
[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class EDng:’isé;Lé%tgr Professionally
Course Plan
Theme Goals

1st Guidance, Lecture by a chemistry course teacher
andan external lecturer, group work1

Able to understand the purpose of this lesson.
Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

2nd Lecture by a chemistry course teacher andan
external lecturer, group work2

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

3rd Lecture by a chemistry course teacher andan
external lecturer, group work3

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

4th Lecture by a chemistry course teacher andan

1st 1st external lecturer, group work4

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

Eemeste Quarter

Sth Lecture by a chemistry course teacher andan
external lecturer, group work5

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

6th Lecture by a chemistry course teacher andan
external lecturer, group work6

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

7th Lecture by a chemistry course teacher andan
external lecturer, group work?7

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.

8th Lecture by a chemistry course teacher andan
external lecturer, group work8

Able to understand the background and current
problems of the lecturer's field of expertise.Able
to IEten to lecturer and think about your career
path.




Able to understand the background and current
9th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work9 to Iihsten to lecturer and think about your career
path.
Able to understand the background and current
10th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work10 to Iihsten to lecturer and think about your career
path.
Able to understand the background and current
11th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work11 to Iihsten to lecturer and think about your career
path.
Able to understand the background and current
12th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
2nd external lecturer, group work12 to listen to lecturer and think about your career
Quarter path.
Able to understand the background and current
13th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work13 to Iihsten to lecturer and think about your career
path.
Able to understand the background and current
14th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work14 to Iihsten to lecturer and think about your career
path.
Able to understand the background and current
15th Lecture by a chemistry course teacher andan problems of the lecturer's field of expertise.Able
external lecturer, group work15 to Iihsten to lecturer and think about your career
path.
16th
Evaluation Method and Weight (%)
assignment Total
Subtotal 100 0 0 0 100
Basic Proficiency |30 0 0 0 30
Specialized
Proficiency 30 0 0 0 30
Cross Area
Proficiency 40 0 0 0 40




Anan College

Year 2024

Course
Title

Organic Chemistry 1

Course Information

Course Code 1413A01 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd

Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

Fundamentals of ORGANIC CHEMISTRY seventh edition

Instructor

Sugiyama Yuuki,Otani Takashi

Course Objectives

1. The students will learn the concept of chemical bonding and basic knowledge of acids and bases.
2. The students will learn basic knowledge of nomenclature.
3. The students will learn the mechanisms of substitution, elimination, and addition reactions.
4. The students will learn aromaticity and learn basic knowledge of the reactions of aromatic compounds.

Rubric
Ideal Level Standard Level Minimum Level
Explain the atomic structure Explain the atomic structure Explain the atomic structure
and the mechanisms of covalent|and the mechanism of covalent |and the mechanism of covalent
Objective 1 and ionic bonding, and the and ionic bonding and about and ionic bonding and about
mechanisms of acid/base 70% of the mechanism of 50% of the mechanism of
reactions. acid/base reactions. acid/base reactions.
: Write about 70% of the Write about 50% of the
Objective 2 mﬁ%gggﬁﬁg%ﬁgﬁ%&'%ﬁmds structures and nomenclature of |structures and nomenclature of
P ) compounds. compounds.
; ; ; The reaction mechanism of The reaction mechanism of
I;T?géﬁglms'%%ugfestﬁgstrietﬁEité%n substitution, elimination, and  |substitution, elimination, and
Obiective 3 elimination. and addition addition reactions of addition reactions of
) reactions of compounds compounds categorized by the |compounds categorized by the
cateqorized b fupnctional rou functional group is induced by |functional group is induced by
9 \ 9rouP- |about 70 %. about 50 %.
Explain the properties of Explain the properties of Explain the properties of
aromatic compounds and aromatic compounds and aromatic compounds and
Objective 4 describe electrophilic electrophilic substitution electrophilic substitution
substitution reactions and their |reactions and their reaction reactions and their reaction
reaction mechanisms. mechanisms by about 70%. mechanisms by about 50%.

Assighed Department Objectives

#3 - FEIEEBE D-1

Teaching Method

Outline

level.

Organic compounds are important constituents of everyday products and living organisms. Learning about the
vast number of organic compounds by rote memorization alone is impossible. However, by classifying them
as compounds that exhibit similar physical and chemical properties, it is clear that there are few different
organic compounds to memorize.
This lecture aims to learn the basics of the properties, reactions, and syntheses characteristic of each
functional group that exhibits common properties, as well as the differences in functionality at the molecular

Style

The class will follow the order of the lesson plan for the most part. Organic chemistry is not all about
memorization, although there is much to learn individually.
This lecture will emphasize that chemical phenomena can be explained logically based on electronegativity,
resonance, and the three-dimensional structure of compounds.

Notice

Organic chemistry is a discipline in which accumulation is significant. Students often fail to master new fields
of study without understanding the content of each class. Students should focus on reviewing and studying.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Guidance / Chapter 1: structure and bonding 1 Explain the electron configuration.
2nd Chapter 1: structure and bonding 2 Eé\%?(iar:]ttrt])%ﬁé?rzgic structure, ionic bonding, and
3rd Chapter 1: structure and bonding 3 E())(\[/Jla?érll’]tt%%;%rsmation of formal charges and
R Explain atomic and hybrid orbitals (s, p, d
1st 4th Chapter 1: acids and bases 1 orbitals, and shapes).
uarter i initi -
éztmeste Q 5th Chapter 1: acids and bases 2 Ege\ll?;n the definitions of pKa and Broasted
6th Chapter 1: acids and bases 3 Eggéaslnatgg Eg\f\;gtlons of organic acids, organic
7th Chapter 2: alkanes 1 INL?PrR%ﬁluklgges and cycloalkanes according to
8th Early mid-term examination
ond Return and explanation of early mid-term
Quarter oth examinations Explain the steric conformation of the alkanes.
Chapter 2: alkanes 2




10th Chapter 2: alkanes 3 Explain the steric conformation of cycloalkanes
11th %hapter 6: stereochemistry in tetrahedral centers Explain chiral compounds and enantiomers.
12th Chapter 6: stereochemistry in tetrahedral centers |Name enantiomers according to the R, S notation.
2 Explain specific rotation.
13th Chapter 6: stereochemistry in tetrahedral centers |Explain diastereomers, meso compounds,
3 racemic mixture and optical resolution.
. Name Alkenes and cycloalkanes according to
14th Chapter 3: alkenes and alkynes 1 IUPAC rules.
. Explain alkene structures and cis-trans isomers,
15th Chapter 3: alkenes and alkynes 2 and make E, Z notation.
16th Return and explanation of term-end examination
. Name alkynes and cycloalkanes according to
1st Chapter 3: alkenes and alkynes 4 IUPAC rules.
2nd Chapter 3: alkenes and alkynes 5 Explain electrophilic addition reactions of alkenes.
3rd Chapter 3: alkenes and alkynes 6 Explain the addition of HX to alkenes.
. . Explain the addition reactions of water, alcohols,
4th Chapter 4: alkenes and alkynes reactions 1 and hydrogen to alkenes.
3rd . . Explain regioselectivity in electrophilic addition
Quarter 5th Chapter 4: alkenes and alkynes reactions 2 reactions of alkenes.
. : Explain the oxidation of alkenes. The polymers
6th Chapter 4: alkenes and alkynes reactions 3 can be explained.
Expllela(in the a%diﬂon Ee(:jaction of hydro%en halides
. : to alkynes and the addition reaction of water to
7th Chapter 4: alkenes and alkynes reactions 4 alkynes. The acidity of the hydrogen bonded to
>nd the sp carbon can be explained.
Semeste 8th Late mid-term examination
r Return and explanation of late mid-term
9th examinations Explain resonance.
Chapter 4: alkenes and alkynes reactions 5
10th Chapter 4: alkenes and alkynes reactions 6 Explain the reaction of conjugated dienes.
. - Explain the structure of benzene. Name aromatic
11th Chapter 5: aromatic compounds 1 compounds according to IUPAC rules.
4th . ) Explain aromatic electrophilic substitution
Quarter 12th Chapter 5: aromatic compounds 2 reactions.
Explain the Frieden-Crafts reaction. Aromatic
13th Chapter 5: aromatic compounds 3 oxidation and reduction reactions can be
explained.
14th Chapter 5: aromatic compounds 4 Explain the effect of substituents on orientation.
15th Chapter 5: aromatic compounds 5 Explain the definition of aromatics.
16th Return and explanation of final examination

Evaluation Method and Weight (%)

Examination Quiz Portfolio zﬁ%ﬁggation and Other Total
Subtotal 70 5 0 0 25 100
Basic Proficiency |40 5 0 0 20 65
Broicency |30 0 0 0 5 35
Sossfrea o 0 0 0 0 0




Course

Anan College Year |2024 Title Inorganic Chemistry 1
Course Information
Course Code 1413B01 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd
Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

Inorganic Chemistry: A Modern Approach

(Tokyo Kagaku Doujin)

Instructor

Zheng Tao

Course Objectives

1. to be able to understand the structure and electron configuration of atoms
2. to understand the relationship between chemical bonding and the structure and properties of matter
3. to understand solid state chemistry.
4. to understand acids and bases

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Explain the structure and
electron configuration of atoms
based on the concepts of
quantum mechanics

Briefly explain the structure and
electron configuration of atoms
based on the concepts of
quantum mechanics.

Cannot explain the structure
and electron configuration of
atoms based on quantum
mechanical concepts.

Achievement 2

Explain the relationship
between chemical bonding and
the structure and properties of
matter

Can briefly explain the
relationship between chemical
bonding and the structure and
properties of matter.

Cannot explain the relationship
between chemical bonding and
the structure and properties of
matter.

Achievement 3

Understand the bonding and
stereology of solids and explain
the relationship between
bonding patterns and crystal
structures

Understand the bonding and
stereology of solids, and briefly
explain the relationshi

between bonding modes and
crystal structure.

Understands the bonding and
stereology of solids and cannot
explain the relationshi
between bonding modes and
crystal structure.

Achievement 4

Understand the definitions and
strengths of acids and bases,
and explain acid-base reactions

Understand the definitions and
strengths of acids and bases,
and briefly explain acid-base
reactions.

Understand the definitions and
strengths of acids and bases,
and cannot explain acid-base
reactions.

Assigned Department Objectives

FB - FEFEERE D-1

Teaching Method

Outline

1. to acquire the characteristics and basic knowledge of inorganic chemistry, which covers all elements
2. to systematically study the fundamentals of atomic structure, chemical bonding, molecular structure,
molecular orbital theory, and the periodic table; 3. to introduce the definitions and strengths of acids and
bases, oxidation-reduction, and battery and electrode reactions
3. to introduce the definitions and strengths of acids and bases, oxidation-reduction and battery/electrode
reactions.

Style

IHave students solve simple exercises during the lecture, or give them homework to be solved in the next
ecture.

Notice

This course is based on the content acquired in Chemistry 1 and 2. The course is also designed to deepen

students' understanding of organic chemistry, which is offered in parallel with Chemistry 1 and 2. This course
is the foundation of Inorganic Materials, Organic Materials, Quantum Chemistry, etc., which are offered in the
upper year of the course.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
; - . Understand the content and areas of inorganic
1st Eﬁgﬁirét;l ?g;jmasreggié)sf inorganic chemistry. chemistry and be able to explain chemical terms,
4 : units, and concentrations.
2nd Bright line spectrum of hydrogen. Explain the bright line spectrum of hydrogen.
3rd Bohr model of atoms. Explain the Bohr model of the hydrogen atom.
4th Wave functions and energy levels of hydrogen- Understand quantization of energy and explain
1st type atoms. energy levels of hydrogen atoms.
uarter ; ; To be able to explain quantum numbers and
éztmeste Q 5th Quantum numbers and atomic orbitals. atomic orbitals.
r 6th Angular form of atomic orbitals. Pgsggfgnd and explain the shapes of s, p, d, and
Understand penetration and shielding, and explain
7th Electron configuration of multi-electron atoms. the electron configuration of multi-electron
atoms.
8th Summary and Review Exercises and Review
>nd 9th Mid-term exam
Quarter |10th Electron Configuration and the Periodic Table. tEaX&Ein electron configurations and the periodic




To be able to explain the relationship between
periodicity of physical properties of elements,

11th Periodicity of physical properties of elements ionization energy, and periodicity of electron
affinity.
: To be able to explain Lewis structure based on
12th Lewis structures octet rule.
Understand VSEPR theory and be able to predict
13th VSEPR theory and molecular forms molecular and ionic forms using this theory.

: : To be able to explain polarity and dipole moment
14th Bond polarity and dipole moments of molecules. Explain the ionic nature of bonds.
15th Summary and review
16th Return of final exam answers

To be able to explain valence bond theory and
1st Valence bond theory 1 hybridized orbitals.
Explain valence bond theory and hybridized
2nd Valence bond theory 2 orbitals.
Understand bonding and antibonding orbitals and
3rd Molecular orbital theory 1 explain electron configuration of isonuclear and
heteronuclear diatomic molecules.
Understand bonding and antibonding orbitals and
4th Molecular orbital theory 2 explain electron configuration of isonuclear and
3rd heteronuclear diatomic molecules.
Quarter Explain the types of crystals and their definitions.
5th Types of crystals and their definitions. 7 types of crystal systems and 4 types of space
lattices.
Explain the types and structures of metallic
6th Structure of metallic crystals crystals, and calculate the filling factor (porosity)
of the densest structures.
2nd Understand the structures of typical ionic crystals
Semeste 7th Structure of ionic compounds and give theoretical explanations of their
r structures.
8th Intermediate Examination
: : _ Be able to calculate lattice energies using Born-
9th Lattice energies and Born-Haber cycles Haber cycles.
. : : \ To be able to explain the Mardelung constant and
10th Egl!]csut‘l_ﬂa&on of lattice energies and Mardelung's |y relationship between lattice energy and
’ melting point, etc.
- : To be able to explain the definitions of acids and
ath 11th Definition of acids and bases. bases.
uarter ; To be able to explain the strength of Bronsted
Q 12th Strengths of Bronsted acids and bases. acids and Bronsted bases.
- : - To be able to explain the definitions of Lewis acids
13th Lewis acids and Lewis bases and Lewis bases and their strengths
14th Strengths of Lewis acids and Lewis bases. To be able to explain the concept of HSAB
15th Review
16th Return final exam answer sheets
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 70 0 30 0 0 0 100
Basic
Proficiency 25 0 15 0 0 0 40
Specialized
Proficiency 25 0 15 0 0 0 40
Cross Area
Proficiency 20 0 0 0 0 0 20




Anan College

Year 2024

Course
Title

Analytical Chemistry

Course Information

Course Code 1413C01 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd

Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

Kisobunsekikagaku -ionheikoukarakikibunnsekimade (Sankyo syuppan)

Instructor Ueda Kohei

,Ezure Ryosuke

Course Objectives

1. Understand the solution equilibrium and be able to calculate solubility due to changes in solution composition using the concept of
solution equilibrium. Be able to explain the reactions involved in the qualitative analysis of cations and anions.

2. Understand complex formation equilibrium and be able to perform quantitative calculations for chelatometric titration.

3. Understand redox reactions and be able to perform calculations for the redox titration.
4. Understand acid-base equilibrium and be able to perform calculations related to neutralization titration, including pH. Able to

explain about buffer solutions.

5. Able to explain ion exchange methods. Understand distribution equilibrium and be able to perform calculations related to solvent

extraction methods.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Understand and be able to
exFIain solution equilibrium. Be
able to calculate solubility due
to changes in solution
composition using the concept
of solution equilibrium. Be able
to explain the reactions involved
in the qualitative analysis of
cations and anions.

Understand and be able to
explain solution equilibrium. Be
able to explain the reactions
involved in the qualitative
analysis of cations and anions.

Be able to explain the reactions
involved in the qualitative
analysis of cations and anions.

Achievement 2

Understand and be able to
explain complex formation
equilibrium. Be able to perform
quantitative calculations for
chelatometric titration. Be able
to explain the outline of the
titration curve and of the
indicator.

Understand and be able to
explain complex formation
equilibrium. Be able to perform
quantitative calculations for
chelatometric titration.

Understand and be able to
explain complex formation
equilibrium.

Achievement 3

Understand redox reactions and
be able to perform calculations
using Faraday's law and
Nernst's equation. Be able to
perform quantitative
calculations for the redox
titration. Be able to explain the
outline of a titration curve and
the method of endpoint
determination.

Understand redox reactions and
be able to perform calculations
using Faraday's law and
Nernst's equation. Be able to
perform quantitative
calculations for the redox
titration.

Understand and be able to
explain redox reactions.

Achievement 4

Understand and explain acid-
base equilibrium. To understand
and explain neutralization
titration. To be able to explain
about buffer solution. To be
able to calculate pH of strong
acid, strong base, weak base,
weak acid, salt of weak acid,
and salt of strong base. Can
explain the outline of titration
curve and necessary indicator
settings.

Understand and explain acid-
base equilibrium. To understand
and explain neutralization
titration. To be able to explain
about buffer solution. To be
able to calculate pH of strong
acid, strong base, weak base,
weak acid, salt of weak acid,
and salt of strong base.

Understand and explain acid-
base equilibrium. To understand
and explain neutralization
titration. To be able to explain
about buffer solution.

Achievement 5

Understand and explain
separation methods using ion
exchange. Understand and
explain analytical methods
using solvent extraction.
Understand, explain, and
calculate distribution
coefficients, distribution ratios,
and extraction rates.

Understand and explain ion
exchange separation methods.
Understand and explain
distribution equilibrium.
Understand and explain
distribution coefficient,
distribution ratio, and extraction
ratio.

Understand and explain ion
exchange separation methods.
Understand and explain
distribution equilibrium.

Assigned Department Objectives

#3 - FEIEEBE D-1

Teaching Method

Outline

Analytical chemistry is the study of examining components and their contents in samples and analyzing their
chemical structures and states of existence. Although we are not usually aware of it, the techniques and
concepts of analytical chemistry are used in a wide range of fields in society, including medicine, food, and the
environment. In this lecture, the objective is to master the statistical concepts that form the basis of analytical
chemistry, as well as theories related to chemical equilibrium in solution (acid-base equilibrium, complexation
equilibrium, precipitation equilibrium, and partition equilibrium).

Style

The course will proceed through lectures and exercises.

Notice

A function calculator will be used in the lecture.

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
Be att)JIe to caflculate thedformtl;lla weightblamount of
. - . a substance from periodic tables. Be able to
1st 'ggggﬁt\l’,\ﬁggt' molecular weight, moles, calculate and convert between concentrations in
solution, such as molar concentration, molar
fraction, and mass percent concentration.
: e - Understand and be able to explain chemical
2nd Chemical equilibrium and activity equilibrium and activity
Understand solubility and solubility product and
3rd Solubility equilibrium be able to perform calculations relating to
changes in solubility.
1st Uné:lerstand chderl?icallalreactions involving cations
uarter itative i i i and anions and be able to carry out quantitative
Q 4th Qualitative inorganic analysis calculations in solution. Be able to the qualitative
analysis of typical cations and anions.
Understand the separation of substances by
5th Gravimetric analysis precipitation and be able to calculate the amount
of precipitation based on stoichiometry.
6th Formation of complexes Be able to explain the formation of complexes.
1st Understand the principle of chelatometric titration
Semeste 7th Chelatometric titration and be able to calculate the concentration of
r metal ions.
8th exercises
9th midterm exam.
10th Redox reaction Be able to explain the oxidation humbers.
Be able to explain the redox reactions at the
11th Batteries and electromotive force cathode and anode of batteries and to perform
calculations using Faraday's law.
Understand the Nernst equation and be able to
12th The equilibrium constant for a redox reaction determine the equilibrium constant from the
g&grter standard EMF of the battery reaction.
13th Factors affecting electrode potential Egtgglt?alto explain factors affecting electrode
Understand the principle of redox titration and be
14th Redox titration able to calculate the concentrations of redox
agents
15th exercises
16th term-end exam.
; Able to explain the definitions of acid and base.
1st Acid and Base Concepts Able to explain about acid-base equilibrium.
2nd Neutral solution and strong acid or strong base Able to explain the definition of pH. Able to
solution calculate strong acids and bases.
: - Able to calculate dissociation constants and pH of
3rd Aqgueous solution of weak acid weak acids.
: Able to calculate dissociation constants and pH of
3rd 4th Aqueous solution of weak base weak bases.
Quarter Able to explain the definition of buffer solutions.
5th buffer solution Able to calculate dissociation constants and pH of
buffer solutions.
) : i : Able to calculate the dissociation constant and pH
6th Solution of conjugated acid-base pairs of a mixture of co-acid-base pairs.
: : . : Able to calculate dissociation constants and pH for
7th Polybasic acid and polyacid-base solutions polybasic acid and polyacid-base solutions.
2nd 8th
Semeste Able to explain the principle of neutralization
r 9th Neutralization titration 1 titration. Able to perform calculations for titration
of strong acids with strong bases.
Able to perform calculations for titration of weak
10th Neutralization titration 2 acids with strong bases. Able to calculate titration
of weak base with strong acid.
ot — Able to calculate acid-base indicators Able to
11th Neutralization titration 3 calculate buffer indices.
4th Able to explain distribution equilibrium. Able to
Quarter |12th Solvent extraction method 1 calculate distribution equilibrium, distribution
coefficient, and extraction ratio.
. Able to explain analytical methods using solvent
13th Solvent extraction method 2 extraction methods.
14th Ton exchange method Able to explain the principles of the ion exchange
method.
15th Handling of Analysis Data Able to handle data appropriately.
16th

Evaluation Method and Weight (%)




Examination Portfolio Total
Subtotal 70 30 100
Basic Proficiency 20 0 20
Specialized Proficiency 50 30 80




Anan College

Year 2024

Course
Title

Physical Chemistry 1

Course Information

Course Code 1413D04 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd

Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

Textbook: FIRFEME - FHEE - BABGR) [77 b YR FEER | BHRIEFRE A and fEithE&#R Professional
Engineering Library [¥pI8{b¥ ] EZHHR

Instructor

Konishi Tomoya

Course Objectives

Physical chemistry is a branch of science that attempts to understand chemical phenomena essentially from atomic and molecular
structures based on knowledge of physics (e.g., thermodynamics and quantum mechanics) and to express various properties
quantitatively (quoted from the textbook "Foreword"). The goals of the lecture are as follows:
1. Explains the states of matter, their characteristics, and the changes of state between phases, and solves related applied problems
2. Explains the difference between ideal gas and real gas and their treatment by equation of state, and solves related application

problems

3. Explains radiation and radioactive decay in radioactive materials and solves application problems related to the use of radiation

and nuclear energy.

4. Describes equilibrium, kinetics and analysis of chemical reaction by using thermodynamics and solve relevant problems.
5. Describes basics of quantum mechanics and solves basic problms.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Solves exercises on the three
states of matter and
intermediate phases.

Explains the characteristics of
the three states of matter and
intermediate phases, as well as
critical points, and solves
example problems.

Cannot explain the three states
of matter and changes of state.

Achievement 2

Treats theoretically the kinetic

theory of molecules and velocit
distributions for ideal gases an

solves exercises.

Treats theoretically the kinetic

theory of molecules and velocit
distributions for ideal gases an

solves example problems.

Unable to explain the properties
and laws of ideal gases and
solve basic problems using the
equation of state.

Achievement 3

Explains the equation of state
and generalized diagram of a
real gas and solves exercises.

Explains the equation of state
and generalized diagram of a
real gas and solves example
problems.

Cannot explain the difference
between an ideal gas and a real
gas.

Achievement 4

Explains the properties and uses
of radiation and nuclear energy,
and solves exercises.

Explains the properties and uses
of radiation and nuclear energy,
and solves example problems.

Cannot explain the difference
between radioactive material,
radioactivity, and radiation.

Achievement 5

Solves the problems of
eqilibrium with few errors.

Demonstrates the general
knowlege of egilibrium.

Demonstrates little or no
knowlege of eqilibrium.

Achievement 6

Solves the problems of chemical
kinetics with few errors.

Demonstrates the general
knowlege of chemical kinetics.

Demonstrates little or no
knowlege of chemical kinetics.

Achievement 7

Solves the problems of reaction
analysis with few errors.

Demonstrates the general
knowlege of reaction analysis.

Demonstrates little or no
knowlege of reaction analysis.

Achievement 8

Solves the problems of basic
quantum mechanics with few
errors.

Demonstrates the general
knowlege of basic quantum
mechanics.

Demonstrates little or no
knowlege of basic quantum
mechanics.

Assigned Department Objectives

F3 - FEIEEBE D-1

Teaching Method

real

Outline

The course will be offered once a week. In this course, students learn about states of matter, ideal gases, and
cq;ases, and understand how to handle gases using the equation of state. This concept is very useful for
handling high-pressure gases in the chemical industry and for designing pressure-resistant vessels and high-
pressure reaction vessels. Students will also learn about nuclear reactions of radioactive materials and the
characteristics of radiation to deepen their understanding of the use of radiation and nuclear energy. Next,
students learn to describe chemical eqilibrium, chemical kinetics, and the property of chmical reaction using
the knowledge of thermodynamics. This knowledge is indispensable to the manufacturers of chmicals
designing materials, temperature, aging, and yield. Students also study basic quantum mechanics for the
introduction of quantum chemistry.

Style

Students are expected to read the textbook and solve preparatory problems in advance. The class will mainly
consist of (1) a confirmation test, (2) explanations in the textbook, and (3) exercises. (2) The explanations in
the textbook will be based on familiar phenomena and concrete examples, and visual learning through slides
and videos will be incorporated. (3) In the exercises, after confirming how to solve example problems,
students work alone or in groups to solve exercises to promote the retention of knowledge and skills through
experience and to acquire the ability to apply them. Each class will be reviewed using the LMS (manaba) to
organize the main points of the study content.

[30 hours of class time + 15 hours of self-study]

Notice

Students are expected to make sure that their knowledge and skills are firmly established through preparation
and exercises. The contents covered in physical chemistry cannot be expected to have any learning effect
unless the students actually tackle the exercises by themselves.

Characteristics of Class / Division in Learning

[0 Active Learning

[0 Instructor Professionally

O Aided by ICT Experienced

Applicable to Remote Class

Course Plan

|Theme |Goa|s




1st
Semeste
r

1st
Quarter

1st

States of matter (1) - Three states of matter and
state change

Explains the mutual changes in the three states of
matter.

2nd

States of matter (2) - gases and liquids

Basic calculations using the equation of state for
ideal gases, the van der Waals equation for real
gases, and the Clausius-Clapeyron equation.

3rd

States of matter (3) - solids and intermediate
phases

Explains the crystal structure of solids and the
characteristics of liquid crystals and soft viscous
crystals as intermediate phases.

4th

Ideal gas (1) - Properties of ideal gas

Understands the equation of state and be able to
calculate temperature, pressure, and volume.

5th

Ideal gas (2) - Properties of mixed gases

Understands the partial and total pressures of a
mixture of gases and be able to calculate the
partial and total pressures of an ideal gas from its
mole fraction and equation of state.

6th

Ideal gas (3) - Theory of gas molecular kinetics

Calculates gas pressure from gas molecular
kinetics and explains the relationship between
temperature and molecular motion.

7th

Ideal gas (4) - Molecular velocity distribution

Explains that the Maxwell-Boltzmann distribution
represents the velocity distribution of molecules,
and calculates the mean velocity and mean free
path of molecules.

8th

Exercises

Solves exercises on the content studied in weeks
1-7.

2nd
Quarter

9th

Real gas (1) - Deviation from ideal gas

Explains why real gases deviate from the ideal
gas law in terms of molecular size and
intermolecular forces of attraction. Explains
critical temperatures.

10th

Real gas (2) - Equation of state

Calculates the p-Vm-T relationship for real gases
using the van der Waals or virial equation of
state.

11th

Real gas (3) - Correspondence state principle

Obtains the p-Vm-T relationship for real gases
using the generalized Z diagram based on the
corresponding state principle.

12th

Real gases (4) - Application to mixtures

Obtains the p-Vm-T relationship for real mixed
gases using the van der Waals equation, the virial
equation of state, and a generalized Z diagram.

13th

Nuclear Reactions and Radiation (1) - Radiation
and its Properties

Explains the types and properties of radiation.

14th

Nuclear Reactions and Radiation (2) - Radioactive
Material, Radioactivity, Radiation

Explains the difference between radioactive
materials, radioactivity, and radiation, and solves
various calculation problems related to radioactive
decay.

15th

Nuclear Reactions and Radiation (3) - Radiation
and Nuclear Energy Applications

Explains how radiation and nuclear energy is used
and calculate nuclear energy.

16th

Exercise

Solves exercises on the content studied in weeks
9-15.

2nd
Semeste
r

3rd
Quarter

1st

Chemical equilitrium (1)

1) Explains the law of mass action.
2) Explains Le Chatelier's principle.

3) Describes the direction of equilibrium shift
when concentration, pressure, and temperature
change in equilibrium.

2nd

Chemical equilitrium (2)

1) Explains concentration and pressure
equilibrium constants.

2) Describes the pressure equilibrium constant in
terms of Gibbs energy.

3) Calculates equilibrium composition (partial
pressure) using equilibrium constants.

3rd

Chemical equilitrium (3)

1) EXBIains the effect of pressure on chemical
equilibrium in terms of pressure equilibrium
constants.

2) EXBIains the effect of temperature on chemical
equilibrium using the pressure equilibrium
constant.

3) Calculates pressure equilibrium constants at
different temperatures using the van't Hoff’s
equation.

4th

Chemical equilitrium (4)

1) Describes equilibrium constants for
heterogeneous reactions.

2) Describes the temperature dependence of the
dissociation pressure.

3) Solves problems involving chemical equilibria of
reactions involving solid phases.

5th

Chemical kinetics (1)

1) Describes and calculates reaction rates in
terms of concentrations.

2) Describes reaction rate equations and explain
reaction orders.

3) Explains how to determine reaction orders
experimentally.

6th

Chemical kinetics (2)

1) Calculates rate equations for first-order
reactions.

2) Calculates rate equations for second-order
reactions (unimolecular and bimolecular
reactions).

3) Calculates half-lives of reactions.




7th

Exercise

Solves exercises on the content studied in weeks

8th

Midterm exam.

Sth

Property of chemical reaction (1)

1) Formulates rate equations for consecutive
reactions and solve problems.

2) Formulates rate equations for reversible
reactions and solve problems.

10th

Property of chemical reaction (2)

1) Explains elementary reactions and rate-limiting
steps.

2? Derives rate equations for a group of
elementary reactions including a rate-limiting
step.

3) Derives rate equations for concomitant
reactions.

11th

Property of chemical reaction (3)

1) Describes the temperature dependence of
activation energy and reaction rate.

2) Determines the activation energy using the
Arrhenius equation.

3) Describes a catalyst and explains the
mechanism of accelerating the rate of a reaction.

4th 12th
Quarter

Basic quantum mechanics (1)

1) Describes the background of the birth of
quantum theory.

2) Describes the blackbody radiation distribution
and the quantum energy hypothesis.

3) Describes the photoelectric effect and the
quantum photon hypothesis.

13th

Basic quantum mechanics (2)

1) Describes the photoelectric effect and the light
quantum hypothesis.

2) Describes the line spectrum of hydrogen
atoms.

3) Describes Bohr's atomic model.

14th

Basic quantum mechanics (3)

1) Describes Bohr's quantum condition and
frequency condition.

2) Describes the uncertainty principle.

3) Describes the outline of Schrodinger's
equation.

15th

Basic quantum mechanics (4)

1) Derives the time-independent Schrédinger
equation.

2) Describes the meaning and properties of wave
functions.

3) Solves the Schrodinger equation for a particle
in a one-dimensional box.

16th

Exercise

Solves exercises on the content studied in weeks
9-15.

Evaluation Method and Weight (%)

Examination Portfolio Homework Total
Subtotal 70 5 25 100
Basic Proficiency 30 5 10 45
Specialized Proficiency 40 0 15 55
Cross Area Proficiency 0 0 0 0




Anan College

Year 2024

Course

Title Chemical Engineering 1

Course Information

Course Code 1413E03 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 3rd

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

N=—2yI{EFTF (EFRAN) BAEEE

Instructor

Ueda Kohei

Course Objectives

1. Understand fluid dynamics and apply it to the design of fluid transport devices.
2. Understand the basic principles of distillation and apply them to the design of distillation towers.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Understand fluid dynamics and
apply it to the design of fluid
transport devices.

Understand fluid dynamics and
solve basic problems

Understanding the
fundamentals of fluid dynamics

Achievement 2

Understand the basic principles
of distillation and apply them to
the design of distillation towers.

Understand the basic principles

Understand the basic principles

of distillation and solve basic

problems

of distillation

Assigned Department Objectives

==
F3 -

BEIEEEE D-1

Teaching Method

Chemical engineering is a field of engineering that deals with the operation and design of chemical plants.

Outline This course introduces the unit operations of (1) transport phenomena involving fluid dynamics, material
balance, and energy balance, and (2) the distillation process through gas-liquid equilibrium.
Style Assignments will be given for each lecture. The assignments will help you review and prepare for the lecture.
Y Short exercises will be given during the class. Please remember to bring your calculator.
Notice If you have any questions, please ask them in class.

No questions will be accepted during the exam period.

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 Fluid transfer principles and equipment ES%%rSsFand fluid properties and the structure of
2nd Equation of continuity Apply the equation of continuity.
3rd Bernoulli's principle Apply Bernoulli's principle.
(%Ldarter 4th Viscosity Understand fluid viscosity.
5th Reynolds number Calculate the Reynolds number.
6th Friction losses in pipe flow Determine the friction losses in the pipe flow.
7th Power requirements for fluid transport. Determine power requirements for fluid transport.
8th Midterm examination
kil o - Understand the structure of distillation
éggqeste 9th Distillation principles and equipment equipment.
r 10th Vapor-liquid equilibrium 1 x-y diagram
11th Vapor-liquid equilibrium 2 Antoine equation
12th Simple distillation Rayleigh's equation for single distillation.
4ath Determine the theoretical plate number of a
Quarter |13th Continuous distillation 1 distillation tower using the McCabe-Thiele
method.
14th Continuous distillation 2 gﬂ%%rgﬁadnedtgpniiﬂgggf_le of theoretical plate
15th Continuous distillation 3 gS%%resﬁadneC{etpniiﬁgggﬁle of theoretical plate
16th Final examination
Evaluation Method and Weight (%)
Examination Quiz Portfolios Other Total
Subtotal 70 10 20 0 100
Basic Proficiency 0 0 0 0 0
Efoeffé?é'rfgg 70 10 20 0 100
Brofciency 0 0 0 0 0




Course

Anan College Year |2024 Title Biology
Course Information
Course Code 1413G01 Course Category Specialized / Compulsory
Class Format Lecture Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd
Term Year-round Classes per Week BIHA:2 #8HA:2

Textbook and/or
Teaching Materials

first term :seibutsu, Asashima et al., Tokyo shoseki

Instructor

Ota Naotomo,Otani Takashi

Course Objectives

1. to be able to explain the origin of life and the evolution of organisms

2. can explain the structure and function of cells and proteins, and their metabolism
3. to be able to explain the structure and function of genes and the central dogma
4. to be able to explain the expression of genetic information and development

Rubric

Ideal Level

Standard Level

minimum Level

Achievement 1

Can explain in detail the origin
of life and the evolution of
organisms

Can explain the origin of life and
the evolution of organisms

Can understand the origin of life
and the evolution of organisms

Achievement 2

can explain in detail the
structure and function of cells
and proteins, and their
metabolism

can explain the structure and
function of cells and proteins,
and their metabolism

can understand the structure
and function of cells and
proteins, and their metabolism

Achievement 3

to be able to explain in detail
the structure and function of
genes and the central dogma

to be able to explain the
structure and function of genes
and the central dogma

to be able to understand the
structure and function of genes
and the central dogma

Achievement 5

to be able to explain in detail
the expression of genetic
information and development

to be able to explain the
expression of genetic
information and development

to be able to understand the
expression of genetic
information and development

Assighed Department Objectives

e

BEIEEEE A-3FE -

HEDEEEE D-1 35 -

BEIEEBE D-4

Teaching Method

The first semester is the "Biology" rané;e of the high school course.
Based on "Basic Biology" in the secon

year, this course deals with a wider range of organisms and biological

Outline phenomena, and develops students' abilities and attitudes toward biological inquiry. Students will deepen
their understanding of the basic concepts and principles of biology and acquire a scientific view of nature.
Check the content of the preliminary study through quizzes, and develop thinking and judgment skills through

Style 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
1st Origin of Life, Cell Evolution Can explain the origin of life and cell evolution
2nd Sexual reproduction and meiosis Can xplain the sexual reproduction and meiosis
3rd Genetic Mechanisms Can explain the genetic Mechanisms
4th Evolutionary Mechanisms Can explain the evolutionary mechanisms
Sth Structure and function of cells, biomembranes, To be able to explain the structure and function of
1st and eukaryotic cells cells, biomembranes, and eukaryotic cells
Quarter 6th Protein structure, enzymes and reaction Can explain the protein structure, enzymes and
regulation reaction regulation
T : —_— To be able to explain the assimilation and
Assimilation and catabolism, respiration : o :
7th - i ’ catabolism, respiration, fermentation and
fermentation and glycolysis glycolysis
1st 8th Photosynthesis, chemosynthesis, nitrogen To be able to explain the Photosynthesis,
Eemeste assimilation chemosynthesis, nitrogen assimilation
9th midterm examination
— To be able to explain the gene structure and
10th Gene structure and replication, central dogma replication, central dogma
11th Transcription and translation, changes in genetic |To be able to explain the transcription and
information translation, changes in genetic information
érl]grter 12th Development and gene expression Can explain the development and gene expression
13th Animal Development Can explain the Animal Development
: - Can explain the embryogenesis and gene
14th Embryogenesis and gene expression expression
15th gene technology Can explain the gene technology
16th Final Examination




1st
2nd
3rd
3rd 4th
Quarter |5th
6th
7th
2nd 8th
Semeste
r 9th
10th
11th
4th 12th
Quarter |[13th
14th
15th
16th
Evaluation Method and Weight (%)
Mutual
Examination quiz Eé?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 70 30 0 0 0 0 100
Eragf'icdency 70 30 0 0 0 0 100
specized o 0 0 0 0 0 0
Cross Area 0 0 0 0 0 0 0

Proficiency




Course |Experiments in Materials

Anan College Year 2024 Title Chemistry and Exercises 1
Course Information
Course Code 1413705 Course Category Specialized / Compulsory
Class Format £ER - EE Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd
Term First Semester Classes per Week AIdA:4

Textbook and/or

Teaching Materials

An original textbook published by the chemistry course

Instructor

Ueda Kohei,Konishi Tomoya,Nakamura Atsunobu,Zheng Tao,Ezure Ryosuke

Course Objectives

Mhaster blaksic experimental techniques in a physical chemistry field and understand kinetic theory of gases, chemical equilibrium, and
chemical kinetics.
Be able to collaborate with others in the team to conduct experiments and organize data

To acquire the ability to apply principles and the ability to plan, organize data, and write reports on the content of process design.

Rubric
Ideal Level Standard Level Minimum Level
Be able to solve applied Be able to solve basic problems |To be able to explain basic
Achievement 1 problems related to each related to each experimental knowledge of each experimental
experimental topic. theme. theme.

Achievement 2

To be able to set up an original
problem as well as a question
when writing a report, and to

To be able to consider the
questions logically when writing

To be able to write a logical
discussion in a report.

be able to consider it logically. |2 report.

Write easy-to-read reports To be able to write scientific : Y.
Achievement 3 using figures, tables, and texts according to the report :cr:xtbse able to write scientific

schematic diagrams. format. )

Achievement 4

Recognize their role in a team |Communicate and cooperate To be able to work in a team
and act independently. within a team.

and conduct experiments.

Assigned Department Objectives

FB - FEIEERE B-4 F&B - HFFEEHE D-2 ¥&8 - HFFEEHE D-4

Teaching Method

Outline

logical scientific reports.

Physical chemistry is the study of the structure, properties, and reactions of matter, and also plays an
important role in organic chemistry, inorganic chemistry, analytical chemistry, and chemical engineering.
Understand the basic concepts of kinetic theory of gases, chemical equilibrium, and chemical kinetics. In
addition, understand structure determination of molecules and crystals using infrared spectroscopy and X-ray
diffraction. It also enhances the development of students' ability to explain chemical knowledge and write

Style

The course combines experiments and exercises. Lectures will also be given on some experimental topics.

Notice

on circumstances, such as equipment failure.

due date, points will be deducted.

available in the library before experimenting.

Bring a white lab coat, safety goggles, indoor shoes, a lab notebook, and a scientific calculator.
In principle, all experiments must be carried out to be graded. Experiment topics may be changed depending

Reports with less than the standard score may be resubmitted or rejected. If a report is not submitted by the

If there is something you do not understand, you should study it using textbooks or specialized books

Characteristics of Class / Division in Learning

[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class g(pg:,isé;%ggr Professionally
Course Plan
Theme Goals
Learn the experimental mindset, evaluation
1st Orientation and Review methods, and how to write experimental notes
and reports. Review basic skills.
Measure the pressure, volume, and temperature
2nd Ideal gas law of gases and understand the ideal gas law.
3rd Data organization and statistics ?arl%ﬁ?al;%g s:ﬁ%ggtt;a]ailgidsgotgti%?eriments and
4th Correlation coefficient lf?)eFr(ijvaet é:czvrir&laetirorgrcs:oefﬁcients and fitting curves
1st , — -
uarter . Explain the experimental method for measurin
égneste Q Sth Heat of Reaction the heat of reaction and obtain it experimental?y.
; ; Understand the properties of molecular motion by
r
6th Brownian motion observing the Brownian motion of colloids.
Measure the decomposition rate of hydrogen
7th Reaction rate peroxide water, determine the reaction rate and
activation energy of it.
Explain the experimental method for determining
8th Viscosity Measurement the viscosity of EtOH ag. and obtain it
experimentally.
>nd 9th midterm exam
arte : : Prepare silver samples for using powder X-ray
Quarter |10th Preparation of silver samples difftaction measurements.




A Ir_ﬁecat]l;Lel—:eg’?ef;atrggdala)ggTestggrz1s)pectrum Exp:ain the phrir:jcipf!e, fmeafjurebment method, and
11t . ; ; analysis method of infrared absorption spectrum
Lecture: Powder X-ray diffraction measurement N : .
and analysis (1) and powder X-ray diffraction measurements.
_ : : Determine lattice constants and crystal structures
12th Powlde_r X-ray diffraction measurement and of Ag and AgCl by using the powder X-ray
analysis (2) diffraction.
- Determine the interatomic bond distances of HCI
13th ;r:]far.lar;g ?Zb)sorptlon spectrum measurement and in a gas phase from its rotational level energies
Y observed from the infrared absorption spectrum.
Measure the electromotive force of a Daniel
14th Electromotive Force Measurement battery and a concentration cell, and explain the
composition and mechanism of the battery.
; : : Measure freezing point depressions and estimate
15th Freezing point depression the molecular weight of the solute.
16th final exam
Evaluation Method and Weight (%)
Experiment report Other Total
Subtotal 60 40 100
Basic Proficiency 20 10 30
Specialized Proficiency 40 20 60
Cross Area Proficiency 0 10 10




Course |Experiments in Materials
Anan College Year 2024 Title Chemistry and Exercises 2

Course Information

Course Code 1413706 Course Category Specialized / Compulsory
Class Format £ER - EE Credits School Credit: 2
Department Course of Chemical Engineering Student Grade 3rd

Term Second Semester Classes per Week %HR:4

Textbook and/or

Teaching Materials Text printouts to be distributed

Instructor Ezure Ryosuke,Zheng Tao,Ueda Kohei,Ota Naotomo,Otani Takashi

Course Objectives

To acquire experimental techniques related to molecular motion, equilibrium theory, and kinetics, which are the foundation of
physical chemistry.

To be able to explain the principles of fluid flow and heat transfer from the viewpoint of mass balance and energy balance, and to
master their operation.

Tr? be able to explain the principles of gas-liquid separation (distillation), drying, adsorption, and powder, and to be able to operate
them.

To master the basic operations for culturing microorganisms.

Extract, separate, and analyze biological materials

Observe issues in biodiversity conservation and understand the current situation

Be able to collaborate with others in the team to conduct experiments and organize data

To acquire the ability to apply principles and the ability to plan, organize data, and write reports on the content of process design.
Translated with www.DeepL.com/Translator (free version)

Rubric
Ideal Level Standard Level Unacceptable Level
Be able to solve applied Be able to solve basic problems |To be able to explain basic
Achievement 1 problems related to each related to each experimental knowledge of each experimental
experimental topic. theme. theme.

To be able to set up an original
problem as well as a question
when writing a report, and to

To be able to consider the

questions logically when writing | -0 b€ able to write a logical

Achievement 2 discussion in a report.

be able to consider it logically. |2 "€POt:
Write easy-to-read reports To be able to write scientific : i
Achievement 3 using figures, tables, and texts according to the report ;I'é)XPSe able to write scientific
schematic diagrams. format. )
Achievement 4 Recognize their role in a team |Communicate and cooperate To be able to work in a team
and act independently. within a team. and conduct experiments.

Assigned Department Objectives

FB - FEIEERE D-2 & - HEFEEEE D4

Teaching Method

Chemical Engineering Laboratory]

Knowledge of chemical engineering must be applied to originality and applied aspects, and experiments and
practical training are essential for learning. Students will directly touch the equipment to understand the
configuration and operation of the equipment, as well as to understand the theory and calculation formulas by
comparing them with the experimental data.

Outline Biotechnology Experiments

In the first half of the course, students learn the experimental methods that form the basis of biotechnology
and acquire knowledge of microbiology and biochemistry through experiments.

In the second half, students will observe, record, and discuss issues in biodiversity conservation (increase in
endangered species due to development) in the field, and understand the current situation toward biodiversity
conservation.

Chemical Engineering Experiment]

Students learn how to take data and analyze data by operating experimental apparatuses for each theme,
learn how to engineer the phenomena occurring in the apparatuses, and gain a deep understanding of the
substances, momentum, energy balance, and principles used in the analysis through experiments. Through
Style experiments, students will gain a deep understanding of the material, momentum, energ}/1 balance, and
principles used in the analysis. In addition, students will learn practical techniques through hands-on training
In equipment operation and piping.

Biotechnology Experiments

Experiments and Lectures

Remember to bring a lab coat, safety glasses, jacket, lab notebook, and a function calculator.

If there is anything in the text that you do not understand, it is recommended that you look up the textbook
or a specialized book in the library.

In principle, all experiments must be performed. The experimental topics may be changed depending on the
Notice situation, such as equipment failure.

Chemical Engineering Experiments

The course builds on the content acquired in "Fundamentals of Chemical Engineering" and "Chemical
Engineering 1. It is desirable to have a good understanding of mathematics, physics, physical chemistry, and
chemical engineering.

Characteristics of Class / Division in Learning

[0 Active Learning Aided by ICT [0 Applicable to Remote Class X;g',sitewccégr Professionally
Course Plan
Theme Goals
Able to prepare equipment for biotechnology
2nd 3rd 1st Orientation]  [Orientation experiments, including sterilization and aseptic
Eemeste Quarter manipulation.
2nd Sterilization and aseptic manipulation Can culture microorganisms.




3rd Biotechnology Experiment] Culture of To be able to observe biological samples using an
Microorganisms optical microscope.
4th Biotechnology Experiments] Optical Microscopy
Understand how to prepare for experiments, how
- — to evaluate, and how to write laboratory
Sth Mid-term examination notebooks and reports. To review single
distillation.
Understand the principles of distillation and be
able to perform calculations for data analysis.
6th Orientation to Chemical Engineering Experiments |Understand the principles and laws of mass
transfer in liquids and be able to calculate mass
balance.
Understand the principles of drying as a unit
7th Chemical Engineering Experiments] operation and be able to calculate data analysis.
Monodistillation of water-methanol To be able to estimate equilibrium moisture
content and limiting moisture content.
Understand the principle of adsorption as a unit
8th Chemical Engineering Experiments] Drying Solids |operation and be able to calculate data analysis.
To be able to draw adsorption isotherms.
9th Adsorption of Acetic Acid on Activated Carbon in |To be able to operate adsorption, measure and
Liquid Phase (1) calculate the amount of adsorption.
: - - : - To be able to draw adsorption isotherms. To be
10th Adsorption of Acetic Acid on Activated Carbon in able to calculate specific surface area of porous
the Liquid Phase (2) materials
Be able to explain frictional losses in circular tubes
11th Adsorption of Acetic Acid by Activated Carbon in  |and be able to calculate friction coefficients and
Liquid Phase (3) prepare Moody diagrams using flow rates and
pressures.
; ; ; - : : Understand the principles and operation of the
4th 12th ggﬁ%ﬁ%kﬁng'nee”ng experiment] Particle size | GoVin g method and be able to prepare a particle
Quarter size distribution diagram.
13th Chemical engineering experiment] Distillation Understand the principles of distillation columns
column and be able to perform data analysis calculations.
To be able to explain how to measure various
- ] physical properties measured in a chemical plant,
14th Friction Loss of Circular Tubes such as flow rate, velocity measurement, and
temperature.
15th Particle Size Distribution, Friction Loss of Circular
Tubes
16th Return of final examinations]  [Final
Examinations
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 30 60 0 0 0 10 100
Basic
Proficiency 30 60 0 0 0 10 100
Specialized
Proficiency 0 0 0 0 0 0 0
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Course
Title

Year |2024 Fundamental Physics 2

Course Information

Course Code 1414301 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or

Teaching Materials

BB - BifER

Instructor

Yoshida Takehito

Course Objectives
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Characteristics of Class / Division in Learning

Instructor Professionally

[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class Experienced
Course Plan
Theme Goals
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Anan College

Year 2024

Course
Title

Organic Chemistry 2

Course Information

Course Code 1414A10 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Fundamentals of ORGANIC CHEMISTRY seventh edition

Instructor

Sugiyama Yuuki

Course Objectives

1. The student will name alcohols, ethers, carboxylic acids, carboxylic acid derivatives, aldehydes, and ketones

2. The student will describe the general properties, synthetic methods, and reactions of alcohols and ethers

3. The student will describe common reactions and products of carboxylic acids, carboxylic acid derivatives, aldehydes, and ketones
and the differences in their reactivity.

Rubric
Ideal Level Standard Level Minimum Level
Write the nomenclature of Write about 70% of the Write about 50% of the
alcohols, ethers, carboxylic nomenclature of alcohols, nomenclature of alcohols,
Objective 1 acids, carboxylic acid ethers, carboxylic acids, ethers, carboxylic acids,
derivatives, aldehydes, and carboxylic acid derivatives, carboxylic acid derivatives,
ketones. aldehydes, and ketones. aldehydes, and ketones.
Accurately describe the general :
properties, synthetic methods, Arcgug?ttieelg 2esnctﬂggctf%$e%ﬁgggal Describe the general properties,
Objective 2 and reactions of alcohols and gndpreacti(’)ng of alcohols and . |synthetic methods, and
ethers, and plan synthetic ethers reactions of alcohols and ethers.
methods. )
Accurately describe the general | A . rately describe the general |Describe the general reactions
reactions and products of .1 |reactions and products of and products of carboxylic
- carboxylic acids, carboxylic acid carboxylic acids, carboxylic acid acidsp carboxylic acid Y
Objective 3 derivatives, aldehydes, and Y ! Y ! Y

ketones, as well as the
differences in their reactivities,
and plan synthetic methods.

derivatives, aldehydes, and
ketones, as well as the
differences in their reactivities.

derivatives, aldehydes, and
ketones, as well as the
differences in their reactivities.

Assigned Department Objectives

#B - FEIEEBE D-1

Teaching Method

In this lecture, students learn about reactions and chemical phenomena characteristic of each "functional

Outline group" based on the same concept as organic chemistl}y (3rd year). Students also learn about organic
materials that take advantage of the characteristics of functional groups.
The lecture will follow almost the order of the lesson plan. The course will emphasize that chemical

Style phenomena can be logically explained based on electronegativity, resonance, and the three-dimensional
structure of compounds.

Notice Organic chemistry is a discipline in which accumulation is significant, and knowledge of organic chemistry in

the third year is essential for this lecture. Students are required to review and stu

y the material.

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
1st gpiﬁjkt&lrgé“%uegs{itution and Elimination Reactions Explain the SN2 reaction.
2nd gfhz;lnktﬁrgéli%lézsgitution and Elimination Reactions Explain the SN1 reaction.
3rd ngPl(tﬁlrgéli%Légséitution and Elimination Reactions Explain the E1 and E2 reaction
4th Chapter 7: Substitution and Elimination Reactions |Explain the competition between substitution and
1st of Alkyl Halides 4 elimination reactions.
Quarter 5th Chapter 8: Reactions of Alcohols, Ethers, and Name alcohols according to IUPAC rules.
Epoxides 1 Explain the alcohol substitution reactions.
1st 6th Chapter 8: Reactions of Alcohols, Ethers, and Explain the synthesis, elimination, and oxidation
?emeste Epoxides 2 reactions of alcohols.
7th Chapter 8: Reactions of Alcohols, Ethers, and rNuallgf ethers and epoxides according to IUPAC
Epoxides 3 Explain the ether and epoxide reactions.
8th Mid-term examination
Name aldehydes and ketones according to IUPAC
9th Return and explanation of mid-term examinations |rules.
Chapter 11: Carbonyl Compounds I-1 Explain the aldehyde and ketone structure and
(ZQrL]grter physical properties.
Using reaction mechanisms, explain the reaction
10th Chapter 11: Carbonyl Compounds I-2 of aldehydes and ketones with hydrides, amines,
water, and alcohols.




Using reaction mechanisms, explain the reaction
11th Chapter 11: Carbonyl Compounds I-3 of aldehydes and ketones with hydrides, amines,
water, and alcohols.
12th Chapter 11: Carbonyl Compounds I-4 Explain the Wittig reaction.
Na;me carbonyl compounds according to IUPAC
. - rules.
13th Chapter 10: Carbonyl Compounds II-1 Explain the carbonyl compound structure and
physical properties.
14th Chapter 10: Carbonyl Compounds II-2 Explain the reaction of carboxylic acid derivatives.
. _ Using reaction mechanisms, explain acylation,
15th Chapter 10: Carbonyl Compounds II-3 esterification, and amidation reactions.
16th Return and explanation of final examination

Evaluation Method and Weight (%)

Examination Quiz Portfolio Kﬁ%ﬁggation and Other Total
Subtotal 70 0 0 0 30 100
Basic Proficiency |30 0 0 0 10 40
spechlzed  ao 0 0 0 20 60
Godree o 0 0 0 0 0




Anan College Year |2024

Course |Advanced Organic
Title Chemistry

Course Information

Course Code 1414A11 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Organic Chemistry Problem Collection (Shoukabo), Fundamentals of ORGANIC CHEMISTRY seventh edition

(Tokyo Kagaku Doujin)

Instructor

Sugiyama Yuuki

Course Objectives

1. The students will determine the structure of organic compounds

2. The students will discuss electrophilic addition and substitution reactions.
3. The students will discuss nucleophilic addition and substitution reactions.

Rubric
Ideal Level Standard Level Minimum Level
Accurately determine organic ) ) ) ) '
Objective 1 compounds' structure and Accurately determine organic Determine organic compounds
predict unknown compounds' compounds' structure. structure.
structure.
Accurately explain electrophilic A . -
o e ccurately explain electrophilic - s o
Objective 2 addition and substitution addition and substitution Explain electrophilic addition
reactions and predict reaction reactions and substitution reactions.
results and synthetic methods. )
Accurately describe nucleophilic A . -
o Pri ccurately describe nucleophilic ) s o
Objective 3 addition and substitution addition and substitution aDr?gCgbbbest?ttctligonppéggt?gﬁ;t'On

reactions and predict reaction
results and synthetic methods.

reactions.

Assigned Department Objectives

Teaching Method

The objective of this course is to understand chemical phenomena common to each group of compounds by
Outline functional group, to be able to predict reaction results and synthesis methods of organic compounds, and to
develop the ability to determine structures.
Style A self-study assignment will befgiven each week. The assignments will consist of similar problems from that
Y week, as well as confirmation of the basic points covered in preparation for the next week's lesson.
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 Chapter 11, Carbonyl Compounds III-1 Explain keto-enol tautomerism.
2nd Chapter 11, Carbonyl Compounds III-2 Explain malonic ester synthesis.
. Explain aldol reactions and Claisen condensation
3rd Chapter 11, Carbonyl Compounds III-3 using reaction mechanisms.
— : Describe mass spectrometry and determine the
4th Eg?npsg[uﬁé ?tructure Determination of Organic np]olgcular formula of an organic compound from
the data.
3rd - - - - -
Quarter |sth Chapter 13, Structure Determination of Organic  [Explain the IR and determine the functional
Compounds 2 groups of organic compounds from the data.
Explain the nomenclature and stereo
6th Alkanes configuration of alkanes. Explain the synthetic
methods for alkanes.
Explain the reaction results and synthesis of
7th Alkenes alkenes (electrophilic addition reactions).
2nd 8th Mid-term exam
Semeste Explain the reaction results and synthesis of
r
9th Alkynes alkynes (electrophilic addition reactions).
: Define aromatic compounds and explain reaction
10th Aromatic compounds results and synthetic methods.
11th Aromatic compounds Explain electrophilic substitution reactions.
12th Alkyl Halides Explain nucleophilic substitution reactions.
4ath Explain the reaction results and synthesis of
Quarter 13th Alcohols and Ethers alcohols and ethers.
Explain the results of reactions (aldehydes and
14th Carbonyl Compounds 1 ketones, etc.) and synthetic methods of carbonyl
compounds.
Explain the results of reactions (carboxylic acid
15th Carbonyl Compounds 2 derivatives, etc.) and synthetic methods of
carbonyl compounds.
16th Return of final exam papers




Evaluation Method and Weight (%)

Examination Quiz Portfolio Kﬁ%ﬁg?tion and Other Total
Subtotal 60 0 0 0 40 100
Basic Proficiency |40 0 0 0 20 60
Efoef?l?éiﬁgg 20 0 0 0 20 40
Sl o 0 0 0 0 0




Anan College

Year 2024

Course
Title

Inorganic Chemistry 2

Course Information

Course Code 1414B10 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Inorganic Chemistry: A Modern Approach

(Tokyo Kagaku Doujin)

Instructor

Zheng Tao

Course Objectives

1. to understand the periodicity of the elements and the relationship between the structure of the nucleus and the state of the outer
electrons and the properties of the elements.
2. to be able to understand the structure and nomenclature of complexes, properties such as magnetism and color, and theories
such as valence bond theory and crystal field theory.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Explain the properties and
classification of elements.
Explain all properties of
elements and compounds in
each block.

Explain the properties and
classification of elements. To be
able to explain the properties of
elements and compounds of
each block.

Explain the properties and
classification of elements.
Briefly explain the properties of
elements and compounds in
each block.

Achievement 2

Explain coordination bonds, the
definition of coordination
compounds, and their
structures. To be able to explain
isomers of complexes and draw
all structures.

To be able to explain the
definition and structure of
coordination bonds and
coordination compounds. To be
able to explain isomers of
complexes and to draw their
structures.

To be able to explain the
definition and structure of
coordination bonds and
coordination compounds. To be
able to explain isomers of
complexes.

Achievement 3

To be able to explain all about
valence bond theory and crystal
field theory. To be able to
explain the relationship
between crystal field splitting,
magnetism and color of
complexes.

To be able to explain valence
bond theory and crystal field
theory. To be able to explain
the relationship between crystal
field splitting, magnetism and
color of complexes.

To be able to explain about
valence bond theory and crystal
field theory. To be able to
explain about the relationship
between crystal field splitting,
magnetism and color of
complexes.

Achievement 4

To be able to explain stability
and reaction of complexes. To
be able to calculate all stability
constants and concentrations.

To be able to explain stability
and reaction of complexes. To
be able to calculate stability

constants and concentrations

To be able to explain the
stability and reactions of
complexes in simple terms To
be able to perform basic
calculations related to stability
constants and concentrations

Assignhed Department Objectives

Tl

BETEEBEE D-1

Teaching Method

Outline

The properties of elements depend on the properties of electrons moving around the nucleus.

In the first half of this lecture, the structure, synthesis, and physical properties of major elements and
inorganic compounds composed of them will be explained, while being aware of similarities and differences
among homologous elements.
In the second half of the lecture, the definition and structure of complexes, valence bond theory, crystal field
theory, and other theories, as well as properties such as magnetism and color of complexes, will be explained.

*Relationship with Practice This course is taught by faculty members who have been in charge of research
and development related to inorganic materials such as electrode materials in companies, and they use this
experience to teach inorganic chemistry in a lecture format.

Style

In the first half of the lecture, the group will investigate and present the properties of elements and
compounds of each family.
All class members will answer questions prepared by the group. Group members will answer questions.

Notice

Reference books
Schreiber Inorganic Chemistry (Upper and Lower), Tokyo Kagaku Doujin

Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
1st Coordination compounds (metal complexes) and éégrx il\aaigotr? ggg(rjdsination compounds and
coordination bonds. Structure of complexes. 2. Explain the structure of complexes.
1. Explain the nomenclature of coordination
1st 2nd Nomenclature of coordination compounds. compounds.
Semeste | 1St Isomers of complexes. 2. Explain isomers of complexes and draw
p Quarter isomeric structures.
3rd Valence bond theory and magnetism of Explain valence bond theory and use this theory
complexes. to explain the magnetism of complexes.
: . Explain crystal field theory and crystal field
4th Overview of crystal field theory. splitting.




3 : : Explain crystal field stabilization energies and the
5th Crystal fields and electronic states of metal ions. electronic states of metal ions.
1. Explain d-d transitions, spectrochemical series,
6th Electronic structure and spectroscopy of etc.
complexes 2. Explain the relationship between energy
ranking and the color of complexes.
- - Explain equilibrium and stability constants of
7th Stability and reaction of complexes complexes in aqueous solution.
8th Intermediate test
Explain oxidation/reduction reactions, oxidizing
9th Oxidation and reduction reactions and reducing agents, and write redox reaction
equations.
1. Explain the properties and classification of
10th Properties and classification of elements. elements.
Hydrogen, noble gases. 2. Explain the properties of hydrogen and noble
gases and solve problems.
: : Explain the properties of alkali metals and
11th élllé%llemgtglfs ?,QS allk_;alme earth metals. Boron and | 5 3line earth metals, boron and elements of
group 1. group 13 and solve problems.
2nd : Explain and solve problems on the properties of
Quarter |12th (e:laeﬁgrr]]tzngf ell%nuwenltg of group 14. Nitrogen and carbon and elements of group 14, nitrogen and
group 1. elements of group 15.
13th Oxvaen and halogens Explain the properties of oxygen and halogens
Y9 gens. and solve problems.
Explain the properties of zinc and grouF 12
14th Zinc and group 12 elements. Rare earth and elements and solve problems. Can explain the
actinide elements properties of rare earth and actinide elements and
solve problems.
15th final exam
16th Return of Final Exam Answer Sheet
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 70 0 0 0 0 30 100
Basic
Proficiency 50 0 0 0 0 20 70
Specialized
Proficiency 20 0 0 0 0 10 30
Cross Area
Proficiency 0 0 0 0 0 0 0




Course |Advanced Inorganic
Anan College Year |2024 Title Chemistry

Course Information

Course Code 1414B11 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or Exercises in Inorganic Chemistry: From the Basics to the Graduate School Entrance Examination, 2nd Edition
Teaching Materials | (Tokyo Kagaku Doujin)

Instructor Zheng Tao

Course Objectives

The goal is to understand the structure and proRerties of various inorganic compounds (metals, ionic compounds, and metal
complexes) and to solve exercises. To achieve this goal, the following elements will be accomplished.

The student should be able to understand the periodicity of the elements and be able to understand the structure of the nucleus and
the state of the outer electrons of the nucleus. Students should be able to understand the electron configuration of atoms. Students
should be able to understand molecular orbitals as they relate to chemical bonding.

Rubric
Ideal Level Standard Level Minimum Level
— To be able to solve exercises on |Solve example problems related -
Objective 1 atomic structure to atomic structure. Explain the structure of atoms.
Obiective 2 To be able to solve exercises on |To solve example problems Explain chemical bonding.
] chemical bonding related to chemical bonding Explain the structure of solids.
: Students will be able to solve -
B~ To be able to solve exercises on To be able to explain the
Objective 3 - example problems related to :
the structure of solids the structure of solids. structure of solids.
— To be able to solve exercises on | To solve example problems To explain about acids and
Objective 4 acids and bases related to acids and bases bases
— To be able to solve exercises on |To solve example problems :
Objective 5 complexes related to complexes Explain complexes.

Assigned Department Objectives

Teaching Method

This course is designed to prepare students for university transfer examinations and to enable them to solve
inorganic chemistry exercises at the first and second year university level.

This course focuses on the content of "Inorganic Chemistry 1" taken in the third year and "Inorganic
Chemistry 2" taken in the fourth year, as well as exercises in the areas frequently used in transfer
examinations.

This course is a lecture-style course on inorganic chemistry taught by faculty members who were in charge of
research and development of inorganic materials such as electrode materials at companies, making use of
their experience.

Outline

After lectures on each unit, problems will be explained.
Style A self-study assignment will be given each week. The assignments will consist of similar problems from that
week, as well as confirmation of the basic points covered in preparation for the next week's lesson.

Students should review "Inorganic Chemistry 1" taken in the third year and "Inorganic Chemistry 2" taken in
the fourth year.

Reference books

Schreiber's Inorganic Chemistry (upper and lower), Tokyo Kagaku Doujin

Notice

Characteristics of Class / Division in Learning

; . : ) Instructor Professionally
[0 Active Learning Aided by ICT Applicable to Remote Class Experienced
Course Plan
Theme Goals
Explain symmetry operations and symmetry
1st Molecular Symmetry elements.
2nd Molecular Point Groups Explain point groups of molecules.
. Draw an outline of atomic orbitals. Organic
3rd Atomic Structures (1) Chemistry
1. Explain the electronic configuration of atoms
4th Structure of Atoms (2) 2. Explain shielding and penetration and effective

nuclear charge.

1. Explain Lewis structures and resonance

structures
2nd 3rd 5th Chemical Bonding (1) 2. Explain the approximate shape of a molecule
Semeste Quarter by VSEPR theory.

r 3. Explain the polarity of a molecule.

I1. E)Iglplain interatomic potentials and bond
engths

6th Chemical Bonding (2) 2. Explain the types of hybridized orbitals and
molecular geometry

3. Explain hybridized orbitals in molecules

1. Explain the energy level diagram of molecular
orbitalsl. he el . ¢ molecul

: - 2. Explain the electron configuration of molecular
7th Chemical Bonding (3) orbitals and calculate bond orders.
3. Explain physical properties from the electron
configuration of molecular orbitals.




8th Mid-term exam
1. Explain the crystal lattice
9th Structure of Solids (1) 2. Explain density, coordination number, and
space-filling ratio from crystal structure
. 1. Explain madelung constant and lattice energy
10th Structure of Solids (2) 2. Explain the Born-Haber cycle
1. Identify acids and bases in reaction equations.
11th Acids and Bases 2. Explain the strength of acids and bases and
the HSAB law.
1. Write reaction equations for oxidation-
4th 12th Redox reduction reactions.
Quarter
1. Explain the structure of complexes and
13th Complex Chemistry (1) isomersof complexes
2. Explain the crystal field theory
1. Explain the spectrochemical series
14th Chemistry of Complexes (2) 2. Explain the low-spin and high-spin complexes
3. Explain the Jahn-Teller effect
1. Explain the properties and reactions of
15th Elements elements and compounds of each group
16th Return of final exam papers
Evaluation Method and Weight (%)
Examination Quiz Portfolio Rﬁiﬁgt:tion and Other Total
Subtotal 60 0 0 0 40 100
Basic Proficiency |40 0 0 0 20 60
Specialized
Proficiency 20 0 0 0 20 40
Cross Area
Proficiency 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Physical Chemistry 2

Course Information

Course Code 1414D04 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

HRIE  [BHEAHR Professinal Egineering Library T#13{b% ] IR

Instructor

Yoshida Takehito

Course Objectives
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Characteristics of Class / Division in Learning

[0 Active Learning

Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
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Goals
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Anan College

Year 2024

Course
Title

Physical Chemistry 3

Course Information

Course Code 1414D11 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Textbook: Professional Engineering Library Butsurikagaku, Fukuchi (Zikkyosyuppan)

Instructor

Nakamura Atsunobu

Course Objectives

1. Understand electrical conduction phenomena of electrolyte solutions.

2. Understand the behavior of ions in electric fields and the ionization equilibrium.
3. Understand redox reactions that occur at battery electrodes
4. Understand the standard electrode potential and the electromotive force.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Explain electrical conduction
phenomenon of aqueous
electrolyte solutions and
perform related calculations.

Explain an electrical conductivity
for aqueous electrolyte
solutions.

Calculate an electrical
conductivity of aqueous
electrolyte solution.

Achievement 2

Explain the behavior of ions in
electric fields and ionization
eﬂuilibrium, and perform
related calculations.

Explain the behavior of ions in
an electric field and the
ionization equilibrium.

Calculate ionization equilibrium
constants.

Achievement 3

Explain redox reactions that
occur at battery electrodes, and
perform related calculations.

Explain redox reactions that
occur at battery electrodes.

Determine the change in
oxidation number for redox
reactions that occur at battery
electrodes.

Achievement 4

Explain the standard electrode
potential and the electromotive
force, and perform related
calculations.

Explain the standard electrode
potential and the electromotive
force.

Calculate an electromotive force
from a standard electrode
potential.

Assighed Department Objectives

#3 - FEIEEBE D-1

Teaching Method

Electrochemistry considers electrical phenomena in chemical chan%es. This field has been applied to various
Outline fields such as batteries and energy conversion. In this lecture, the basics of electrochemistry will be explained

with exercises.

Lectures will be given according to the textbook, but the missing parts will be supplemented with exercises.
Style We will solve exercises as much as possible during class, but if there is no time, solve them yourself. There

will be quizzes at the end of each unit, so please review thoroughly in advance.

The knowledge about redox reactions and electrolysis learned in the lower grades of chemistry will be used
Notice as the basis for this class, so be sure to review it thoroughly in advance.

Reference book: Ippankagaku, Atkins (Tokyokagakudouzin)

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 Ionization of electrolytes Calculate the degree of ionization in electrolytes.
2nd Electrical conductivity of ions Calculate molar conductivity.
3rd Ion mobility and transport humber Calculate ion transport numbers.
3rd 4th Arrhenius theory of ionization Understand Arrhenius theory of ionization.
uarter o - : : Express physical quantities using Activity
Q 5th Activity coefficients in electrolyte solutions coefficients.
6th Ionic strength Calculate values of ionic strength.
7th Ionization equilibria of acids and bases Calculate ionization constants.
8th Midterm exam
éggmste 9th Basics of battery Write chemical equations for half-cells.
r - Calculate oxidation numbers and write simple
10th Redox reaction 1 redox equations.
11th Redox reaction 2 Derive redox equations.
; : Calculate electromotive forces and equilibrium
4th 12th Gibbs free energy and electromotive force constants of sparingly soluble salts.
Quarter Understand the mechanism of i i
: practical batteries
13th Battery and electrolysis and perform calculations related to electrolysis.
14th Colloid Calculate the motion of colloidal particles.
Solve problems related to surface tension, and
15th Surface tension and adsorption undﬁrstand the characteristics of adsorption
isotherms.




| |16th |Fina| exam |

Evaluation Method and Weight (%)

Examination Quiz Portfolio E(rjeesentation/Attit Other Total
Subtotal 60 10 30 0 0 100
Basic Proficiency |20 0 10 0 0 30
PPerialzed 40 10 20 0 0 70
Sossdree o 0 0 0 0 0




Anan College

Year 2024

Course
Title

Biochemistry 2

Course Information

Course Code 1414G02 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or

Teaching Materials

Fundamentals of General, Organic and Biological Chemistry, 8th Edition

Instructor

Otani Takashi

Course Objectives

1. Understand chemical concepts related to biological functions.
2. Understand the chemical concepts of substances that make up living things.
3. Understand chemical reactions in living organisms.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

Explain chemical concepts
related to biological functions in
detail by giving examples.

Explain chemical concepts
related to biological functions by
giving examples.

Not explain chemical concepts
related to biological functions by
giving examples

Achievement 2

Explain in detail the chemical
concepts of substances that
make up living things, giving
examples.

Explain the chemical concepts
of substances that make up
living things, giving examples.

Not explain the chemical
concepts of substances that
make up living things, giving
examples.

Achievement 3

Explain chemical reactions in
living organisms in detail using

examples. examples.

Explain chemical reactions in
living organisms using

Not explain chemical reactions
in living organisms using
examples.

Assighed Department Objectives

e

BETEEBEE D-1

Teaching Method

Outline This course focuses on 1) metabolism of glucose, lipid, and protein, 2) Nucleic acids and protein synthesis.
Style Face-to-face lecture
Notice

Characteristics of Class / Division in Learning

O Active

Learning

O Aided by ICT

[0 Applicable to Remote Class

[0 Instructor Professionally
Experienced

Course Plan

Theme

Goals

2nd
Semeste
p

3rd
Quarter

1st

Glycolysis, the fate of pyruvate

Describe the glycolysis pathway and its products.

2nd

The citric acid cycle

Describe the reactions in the citric acid cycle and
explain its role in energy production.

3rd

The electron-transport chain and ATP production

Describe the electron-transport chain, oxidative
phosphorylation, and how the two-processes are
coupled.

4th

Regulation of glucose metabolism and metabolism
during stress

Identify the hormones that influence glucose
metabolism and describe the changes in
metabolism during stress conditions

5th

Gluconeogenesis

Explain the pathways for synthesis of glucose
from noncarbohydrate molecules.

6th

Lipids 1

Describe the chemical structures and general
properties of fatty acids. Recognize phospholipids
and glycolipids and describe their functions.

7th

Lipids 2

Identify the membrane lipids and describe their
structures and rolls. Distinguish between passive
transport and active transport and between
simple diffusion and facilitated diffusion.

8th

Midterm exam

4th
Quarter

9th

Lipid metabolism 1

Name the major classes of lipoproteins, specify
the nature and function of the lipids they
transport, and identify their destinations.

10th

Lipid metabolism 2

Name the major pathway for the synthesis and
breakdown of triacylglycerols and fatty acids, and
identify their connections to other metabolic
pathways. Describe fatty acid oxidation.

11th

Protein and amino acid metabolism 1

List the steps of protein digestion. Explain how
amino acids are catabolized and describe the fate
oh the nitrogen of an amino acid.

12th

Protein and amino acid metabolism 2

Identify the major reactants and products of the
urea cycle. Describe the metabolic fate of the
carbon atoms in an amino acid.

13th

Nucleic acids and protein synthesis 1

Describe, identify, and draw the components of
nucleosides and nucleotides. Describe and identify
nucleic acid chains in DNA and RNA.




Interpret the structures of DNA, and write
14th Nucleic acids and protein synthesis 2 complementary sequences. Explain the process of
DNA replication.
Explailn the process ogtraﬁscriprt]ion, and v(\j/ritefy
. - : : complementary strands through mRNA. Identi
15th Nucleic acids and protein synthesis 3 the initiation, elongation, and termination steps in
translation for protein synthesis.
16th
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eggﬁyggfns Behavior Portfolio Other Total
students
Subtotal 70 0 0 0 30 0 100
Basic
Proficiency 50 0 0 0 15 0 65
Specialized
Proficiency 20 0 0 0 15 0 35
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Biochemistry1l

Course Information

Course Code 1414G03 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Fundamentals of General, Organic and Biological Chemistry, 8th Edition

Instructor

Otani Takashi

Course Objectives

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Describe the different functions
of proteins precisely and give an
example for each function.

Describe the different functions
of proteins and give an example
for each function.

Describe the different functions
of proteins and not give an
example for each function.

Achievement 2

Describe the function of
enzymes and vitamins in
biochemical reactions precisely.

Describe the function of
enzymes and vitamins in
biochemical reactions.

Not describe the function of
enzymes and vitamins in
biochemical reactions.

Achievement 3

Classify carbohydrates into
three subtypes:
monosaccharides,
disaccharides, and
polysaccharides, describe
structure and function of
carbohydrates precisely.

Classify carbohydrates into
three subtypes:
monosaccharides,
disaccharides, and
polysaccharides, describe
structure and function of
carbohydrates.

Not classify carbohydrates into
three subtypes:
monosaccharides,
disaccharides, and
polysaccharides, describe
structure and function of
carbohydrates precisely.

Assigned Department Objectives

FB - FEFEERE D-1

Teaching Method

Outline This course focuses on functions of proteins, enzymes, vitamins, and carbohydrates.
Style Face-to-face lecture
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
1st Amino acids and proteins 1 Functions of proteins
2nd Amino acids and proteins 2 Amino acids
3rd Amino acids and proteins 3 Chirality and structure of amino acids
1st 4th Amino acids and proteins 4 Primary and secondary protein structure
Quarter |5th Amino acids and proteins 5 Tertiary and quaternary protein structure
6th Enzymes and vitamins 1 Catalysis by enymes
7th Enzymes and vitamins 2 How Enzymes work
1st 8th Enzymes and vitamins Vitamins
Semeste -
r 9th Midterm exam
10th Carbohydrates 1 Monosaccharides 1
11th Carbohydrates 2 Monosaccharides 2
2nd 12th Carbohydrates 3 Disaccharides
Quarter |13th Carbohydrates 4 Polysaccharides
14th The generation of biochemical energy 1 Energy, life, and biochemical reactions
15th The generation of biochemical energy 2 Strategy of metabolism
16th
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?\l\‘,":et'r?ns Behavior Portfolio Other Total
students
Subtotal 70 0 0 0 30 0 100
becticiency |40 0 0 0 20 0 60
Efgf%?e“rz]g? 20 0 0 0 10 0 30
ggﬁigﬁ@ 10 0 0 0 0 0 10




Course |Experiments in Advanced
Anan College Year 2024 Title Ch?emistry Laboratory
Course Information
Course Code 1414707 Course Category Specialized / Compulsory
Class Format Experiment / Practical training Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th
Term Second Semester Classes per Week %HA:4

Textbook and/or
Teaching Materials

Instructor

Ryosuke,Sugiyama Yuuki

Nakamura Atsunobu,Ota Naotomo,Konishi Tomoya,Zheng Tao,Otani Takashi,Ueda Kohei,Ezure

Course Objectives

Rubric

Ideal Level Standard Level

MinimumLevel

Achievement 1

Achievement 2

Achievement 3

Achievement 4

Assigned Department Objectives

FB - FEIEERE D-2 B - FEFEERE D4 FE - HEFEEEEFE E-2

Teaching Method

Outline
Style
Notice
Characteristics of Class / Division in Learning
[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class g(pg:,isé;%ggr Professionally
Course Plan
Theme Goals
1st
2nd
3rd
3rd 4th
Quarter |s5th
6th
7th
%g%este 8th
r 9th
10th
11th
4th 12th
Quarter [13th
14th
15th
16th
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?\l\l/‘l:etlr?ns Behavior Portfolio Other Total
students
Subtotal 0 0 0 0 0 0 0
El?osflicciency 0 0 0 0 0 0 0
Sheciized o 0 0 0 0 0 0
brofciency | 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Chemical Engineering 2

Course Information

Course Code 1414709 Course Category Specialized / Compulsory

Class Format Lecture Credits Academic Credit: 2

Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

T amarols |\ —Sw ol T UE¥mA) fAias

Instructor Ezure Ryosuke

Course Objectives

1. y‘«@muﬂ@%ﬁm%?—/u_c B HBIMcREBEOEEN TE S,

2. W EDHOERZEFA T, il - DEIORMINIERR TS, SATES,

Rubric
IERNIRELELANLOEER EENREELANILOEER EEEUEI//\‘)LCDEﬁ(EJ)
7 SZx 2 7z

sEE B Db B ch (ROTNOWBINEERL. & | MOTNOWBFIEERTES
NN RN 73 At

EEE mn e SR PRTRORTERREL. BN enrEoRese®RLTL 3,

=3,

RETENTEDS

Assigned Department Objectives

#B - FEIEEBE D-1

Teaching Method

Outline

{EETE(E. E2TS
EEZFUFET,

> bOEER LEETERIRDFRITY . 4FEDICFTF2T(E, RIS, TROELE, R(C, Mt

Style

BEORRICEEZESRFEI. BEZIDIENEBET
CFEEEENBRNELS (TR > TETLIZE,

BICDRADFET, BEPCHBMBEZRLFIOT, BE

Notice

AR R(IIRER(CER L TSIESN,
FREDRLARCHMCADET
T A AR (FEM (E— I

FRFSNEE A

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
2nd BRiE 1 — IR E ACEEFIBRTED,
= EERANIZVN DAL RO, 58
3rd D) ﬁ%g%ﬂko)@ﬁ@qﬂd)ﬁwhi’) DAEZIBRL. 5TE
. 4th P — AEECMEBORVEIBRL. HEEAMASEHA
Quarter Sth i?iﬁ%ﬂ'EEZ %%g%gy\ 75/ h)bg&ﬁ&oiﬁﬂi{£%%§i®§+§
6th B2V ﬁﬁ%ﬁh“%Faﬁ%ﬁ‘%quzté&’&ﬁiémﬂzﬁﬂ’a@ﬂ@b
IRETBDIRNENHE TE S
1st R, - ENZT 1 H
Eemeste 7th BRI (DIRE E%g}gt}g%i])li)lﬂl HYi‘& BERLTC. 1o
8th hRstER
9th MEPDRIBERE MHEDOTENRBRENERF CTE D,
10th BETEEREFR L = ABRRICKDESROIRENRIRTE S,
11th R ERE% 2 TCOFRENBRTES,
ond 12th ,"é‘ﬁ?fﬁﬂﬂ,‘fy? %ﬁﬁﬁ@/tbﬂ/fﬂ@/ﬁﬁ*fhﬁﬂ‘f?% %%ﬁ.i(u{’ﬁ.tg
rt - — e =
Quarter I |smtoits S £ B EEOBIREN S E CE B,
14th ZolimHDstE ot (C L BBEDRINENSTETE S,
15th IREN RSB DER IRECESBORIE - BN - 5IEFIBFTED,
16th BAARGER - sERRAD
Evaluation Method and Weight (%)
TEHAEHER B Total
Subtotal 70 30 0 0 100
EiEavae 0 0 0 0 0
HFIEEE 70 30 0 0 100
D EFHERTAVEE 0 0 0 0 0




Anan College Year |2024 Course |Experiments and Exercises

Title in Materials Chemistry 3

Course Information

Course Code 1414712 Course Category Specialized / Compulsory
Class Format Experiment / Practical training Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIdA:4

Textbook and/or
Teaching Materials

Distribute resumes and textbooks

Instructor

Nakamura Atsunobu,Konishi Tomoya,Ota Naotomo,Otani Takashi,Zheng Tao,Ueda Kohei,Sugiyama
Yuuki,Ezure Ryosuke

Course Objectives

To master the process of problem solving in research by conducting experiments (investigations) related to the research theme in
each laboratory. To recognize the fundamental difference between "student experiments™ and "graduation research".

Rubric
Ideal Level Standard Level minimum Level
Can discover problems to be Be able to explain the problems [To be able to explain to the
Achievement 1 solved in the research theme by |to be solved in the research supervisor the problems to be
himself/herself. theme. solved in the research theme.
Able to propose his/her own Be able to explain how to solve To be able to explain to the
: : A : supervisor how to solve
Achievement 2 solutions to problems in the problems in the research bi in th h
research theme. theme. probiems In the researc

theme.

Achievement 3

To be able to carry out
experiments (investigations) on
how to solve problems with an
understanding of the meaning
and significance of the
experiments (investigations).

To be able to conduct
experiments (investigations) on
how to solve problems with
assistance.

To be able to carry out
experiments (investigations) on
how to solve problems.

Achievement 4

To be able to explain the results
of the experiment
(investigation) to the
supervisor.

To be able to explain one's own |Be able to explain the results of
considerations about the results |the experiments (investigations)
of an experiment (survey). conducted.

Assighed Department Objectives

8 - WETEESE D-2 Y8 - FEHEEEE D4 8 - AENEEEARE-1

Teaching Method

Outline

Students will be divided into small groups of 4-5 students and will perform biochemical experiments for the
first four sessions. Thereafter, students will visit all laboratories in the chemistry course on a weekly basis. By
working on the experiments or investigations presented in each laboratory, students will learn the guidelines
for the laboratory they wish to belong to and the research themes they wish to work on, as well as the
methods (thinking and approaches for identifying and solving problems) necessary for conducting their
graduation research. In the fourth semester of this course, the faculty members who were in charge of
research and development of the design and manufacturing process of semiconductor integrated devices at a
company use their experience to teach material chemistry in an experimental format.

Translated with www.DeepL.com/Translator (free version)

Style

Students are required to study the contents and process of the experiments in advance by reading the
resumes distributed to them, and to conduct experiments or investigations related to the theme of their
graduation research in each laboratory. After completing the experiment or investigation, students will submit
a report and take a quiz on the content of the experiment or investigation.

60 hours of class time + 30 hours of self-study

Translated with www.DeepL.com/Translator (free version)

Notice

1. safety instructions will be given at the beginning of each session, so please be at the location indicated on

your resume by the start time. 2.

2) Wear appropriate clothing, footwear and protective equipment for each experiment or investigation (see

(rjesurlne)z for details). 3) Carry the necessary items for each experiment or investigation (see resume for
etails).

3. carry the necessary items for each experiment or investigation (see resume for details). 4.

4. follow the instructions and precautions of your instructor. 5.

5. reports must be submitted within one week after the completion of the experiment (investigation).

Translated with www.DeepL.com/Translator (free version)

Characteristics of Class / Division in Learning

. . . . Instructor Professionally
[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class Experienced
Course Plan
Theme Goals
Be able to explain the safety measures to be
1st Experimental Guidance taken during experiments and the content of
future experiments.
1st 2nd DNA and protein extraction DNA and proteins can be extracted.

1st

DNA can be separated by electrophoresis after

r

Semeste Quarter

3rd restriction endonuclease restriction enzyme treatment.
4th Protein activity measurement Can measure protein activity
5th Sintering of translucent alumina ceramics Be able to explain the meaning of each

experiment (investigation) and conduct it safely.




6th Survey of distribution of alien species - dandelion |Be able to explain the meaning of each
survey experiment (investigation) and conduct it safely.
N : - Be able to explain the meaning of each
7th Preparation and evaluation of ceramic phosphors experiment (investigation) and conduct it safely.
8th Synthesis and Evaluation of Lithium Titanate Be able to explain the meaning of each
Nanoparticles experiment (investigation) and conduct it safely.
: : : : Be able to explain the meaning of each
oth Optical resolution of mandelic acid experiment (investigation) and conduct it safely.
: - Be able to explain the meaning of each
10th Substance Separation and Component Analysis experiment (investigation) and conduct it safely.
11th Conduct experiments (surveys) related to the Be able to explain the meaning of each
graduation research theme of each laboratory experiment (investigation) and conduct it safely.
12th Conduct experiments (surveys) related to the Be able to explain the meaning of each
2nd graduation research theme of each laboratory experiment (investigation) and conduct it safely.
Quarter 13th Conduct experiments (surveys) related to the Be able to explain the meaning of each
graduation research theme of each laboratory experiment (investigation) and conduct it safely.
14th Presentation and examination of the contents of E:Sgr&eerﬁhgorn%sdjclig;ﬁépg;mﬁgtﬁévsvu{q Ge»s//sl‘?at\t\:t
the experiment (survey) led to solutions to problems.
15th Learning about research and development in Explain problem finding and problem solving in
companies and research institutions practice.
16th
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eggﬁyggfns Behavior Portfolio Other Total
students
Subtotal 0 0 0 0 100 0 100
Basic
Proficiency 0 0 0 0 50 0 50
Specialized
Proficiency 0 0 0 0 50 0 50
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Information Processing

Course Information

Course Code 1494001 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Yasashikumanaberu C gengo - ANSI Kikakuzyunkyo, Fukuda (Morikita Syuppan)

Instructor

Nakamura Atsunobu

Course Objectives

1. Understand basic C language grammar.

2. Understand basic algorithms and be able to create C language programs.
3. Understand arithmetic functions and be able to create programs.

4. Create a C language program with input/output to a data file.

Rubric

Ideal Level Standard Level

Minimum Level

Achievement 1

Understand the grammar of the
C language, and be able to
correct and explain grammatical

errors in programs. programs.

Understand the basic grammar
of the C language, and be able
to correct grammatical errors in

Understand the basic grammar
of the C language, and be able

to correct grammatical errors in
simple programs.

Achievement 2

Understand basic C language
programs and create programs

according to algorithms. programs.

Understand basic C language
programs and create simple

Understand basic C language
programs to some extent and
can create simple programs.

Achievement 3

Create programs using
arithmetic functions and user-
defined functions.

Create simple programs using
arithmetic functions and user-
defined functions.

Create simple programs using
arithmetic functions.

Achievement 4

Understand the input/output of
data files and create C language
programs using them.

data file.

Create a simple C language
program with input/output to a

Write a simple C language
[f:)lrogram with output to a data
ile.

Assighed Department Objectives

TR

BEDEEBE B-4 2E -

HEEEEEE D-1 8 - HEREEBEZ D-3

Teaching Method

Various theoretical formulas and equations that appear in chemistry subjects often contain multiple
parameters and have complex forms. It is difficult to perform the calculation only with a calculator. The goal
of this class is to (1) understand the basic grammar of the C language, which is one of the programming

Outline languages, and (2) be able to create simple programs. For this purpose, students will learn the basic C
language grammar related to programming through examples and exercises.
This course will be taught by a faculty member who was in charge of semiconductor development at a
company.
Style In this class, lectures and exercises on C language grammar will be conducted using a personal computer.
Y There will be assignments for each lecture, so be sure to submit them.
Notice I would like students to actively try to master the C language by solving the assignments using computers in

the seminar room or the library.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
Theme Goals
. : - - Convert between binary, decimal and
1st Environmental setting, binary and hexadecimal hexadecimal numbers
: : : Understand program entry, error handling, and
2nd Basic operations for programming debugging procedures
: Understand data types and declarations, how to
3rd 3rd Data types and declarations initialize and assign variables
Quarter |4th Standard output Use the standard output function
5th Standard input and operators Use standard output functions and basic operators
6th Repeat sentence 1 Use if statements and switch statements
>nd 7th Repeat sentence 2 Use for statements
Semeste 8th Midterm exam
r 9th Pointers and structures Use pointers
) - Understand the procedure for inputting and
10th File processing outputting data to files
Understand array types, declarations, and
ath 11th Arrays initializations
uarter icati Make programs for inner and outer products of
Q 12th Applications of arrays vectors
; Use arithmetic functions and understand how to
13th Function create functions
- Make a numerical differentiation program and an
14th Applications of repeat sentences integration program




15th Application example m?fléeﬁe%rgé;;i;ntﬁgdsing Newton's method and finite
16th Final exam
Evaluation Method and Weight (%)
Examination Quiz Portfolio E(rjeésentation/Attit Other Total
Subtotal 50 0 50 0 0 100
Basic Proficiency |10 0 10 0 0 20
Specialized
Proficiency 30 0 30 0 0 60
Cross Area
Proficiency 10 0 10 0 0 20




Anan College

Year 2024

Course
Title

Environmental Engineering

Course Information

Course Code 1494F03 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Official Textbook for the 9th Revised Edition of the eco Test for Environmental Society, Tokyo Chamber of
Commerce and Industry, JMA Management Center, Inc.

Instructor

Ota Naotomo

Course Objectives

1. Understand sustainability and explain the history of environmental issues.
2. Explain the physical, chemical, and biological characteristics of the earth and the current status and issues in society related to

the environment.

3. To be able to explain the current status and issues of global warming, energr problems, biodiversity, recycling-oriented society,
e

chemical substances, radioactivity, and regional and global environmental pro

conservation.

ms from the viewpoint of environmental

4. To be able to explain the current status and issues of basic prlnu?les plans, environmental standards, environmental

conservation methods, environmental education, and environmenta

impact assessment in enwronmental conservation.

Understand and explaln the collaboration among government, business, and citizens in environmental conservation and the roles of

each.

Rubric

Ideal Level

Standard Level

minimum Level

Achievement 1

Understand sustainability and
be able to explain the history of
environmental issues in detail.

Understand sustainability and
be able to explain the history of
environmental issues.

Understand sustainability and
the history of environmental
issues.

Achievement 2

To be able to explain in detail
the physical, chemical and
biological characteristics of the
earth and the current status
and issues of society regarding
the environment.

To be able to explain the
physical, chemical and biological
characteristics of the earth and
the current status and issues of
society regarding the
environment.

To be able to understand the
physical, chemical and biological
characteristics of the earth and
the current status and issues of
society regarding the
environment.

Achievement 3

To be able to explain in detail
about global warming, energy
problems, biodiversity,
recycling-oriented society,
chemical substances,
radioactivity, and regional and
global environmental problems
from the viewpoint of
environmental conservation.

To be able to explain about
global warming, energy
problems, biodiversity,
recycling-oriented society,
chemical substances,
radioactivity, and regional and
global environmental problems
from the viewpoint of
environmental conservation.

To be able to understand about
global warming, energy
problems, biodiversity,
recycling-oriented society,
chemical substances,
radioactivity, and regional and
global environmental problems
from the viewpoint of
environmental conservation.

Achievement 4

To be able to explain in detail
the current status and issues
regarding basic principles,
planning, environmental
standards, environmental
conservation methods,
environmental education, and
environmental impact
assessment.

To be able to explain the
current status and issues
regarding basic principles,
planning, environmental
standards, environmental
conservation methods,
environmental education, and
environmental impact
assessment.

To be able to understand the
current status and issues
regarding basic principles,
planning, environmental
standards, environmental
conservation methods,
environmental education, and
environmental impact
assessment.

Achievement 5

Understand and be able to
explain in detail the
collaboration among
government, business, and
citizens in environmental
conservation and the roles of
each.

Understand and be able to
explain the collaboration among
government, business, and
citizens in environmental
conservation and the roles of
each.

Understand the collaboration
among government, business,
and citizens in environmental
conservation and the roles of
each.

Assigned Department Objectives

A-\-A‘j\j

- BE

HEEEREA-3FH -

‘%‘J

BELEEBE D-1 - BEIE

EB1E D-4

Teaching Method

Acquire a broad knowledge of the entire environmental field with the aim of becoming a human resource

Outline capable of leading a "sustainable society" that balances the environment and the economy.
Style Students will be evaluated by quizzes, reports, and presentations.
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
1st Guidance
1st 2nd History with Sustainability and Environmental 1. Understand sustainability and explain the
Semeste 1st Issues history of environmental issues.
r Quarter 2. Explain the physical, chemical, and biological
3rd Fundamentals of the Earth characteristics of the earth and the current status
and issues in society related to the environment.




4th

Current state of society: population, economy,
food, resources, poverty

2. Explain the physical, chemical, and biological
characteristics of the earth and the current status
and issues in society related to the environment.

5th

Global Warming

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

6th

Energy Issues

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

7th

Biodiversity and its crisis

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

8th

Global environmental problems

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

2nd

Quarter

9th

Recycling-oriented society

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

10th

Local Environmental Issues

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

11th

Chemical Substances and Radioactivity

3. To be able to explain the current status and
issues of global warming, energy problems,
biodiversity, recycling-oriented society, chemical
substances, radioactivity, and regional and global
environmental problems from the viewpoint of
environmental conservation.

12th

Basic principles, plans, environmental standards,
and methods of environmental conservation

4. To be able to explain the current status and
issues of basic principles, plans, environmental
standards, environmental conservation methods,
environmental education, and environmental
impact assessment in environmental
conservation.

13th

Environmental education, environmental impact
assessment

4. To be able to explain the current status and
issues of basic principles, plans, environmental
standards, environmental conservation methods,
environmental education, and environmental
impact assessment in environmental
conservation.

14th

Roles of government and business

5.Understand and explain the collaboration
among government, business, and citizens in
environmental conservation and the roles of each.

15th

Role of individuals and NPOs

5.Understand and explain the collaboration
among government, business, and citizens in
environmental conservation and the roles of each.

16th

Evaluation Method and Weight (%)

quiz

Mutual
Evaluations
between
students

Presentation Behavior

Portfolio Other Total

Subtotal

65

15 0 0

20 0 100

Basic
Proficiency

65

15 0 0

20 0 100

Specialized
Proficiency

0 0 0

Cross Area
Proficiency




Course

Anan College Year |2024 Title Internship
Course Information
Course Code 1494R11 Course Category Specialized / Elective
Class Format Lecture Credits School Credit: 1
Department Course of Chemical Engineering Student Grade 4th
Term Year-round Classes per Week BIHA:2 #8HA:2
Textbook and/or NA
Teaching Materials
Instructor Ueda Kohei

Course Objectives

1. To be able to explain the manners one should acquire as a member of society.

2. To be able to explain the nature of the work at the training site.

3. To be able to prepare a report on the results of practical training at the training site.
4. To be able to present the results of practical training at the training site.

Rubric
Ideal Level Standard Level MinimumLevel
To be able to explain the
manners one should acquire as |To be able to explain the To be able to explain the
Achievement 1 a member of society, and to be |manners one should acquire as |manners one should acquire as
able to learn on one's own a member of society. a member of society.
initiative.

Achievement 2

To be able to explain about the : -
work content and social To be able to explain the nature [To be able to explain the nature

i of the work of the company of the work of the company
E%?ﬁogﬁlbwge(rgstﬁé ?Ba)ir?getri]se where the trainee will receive where the trainee will receive
prac[t)iciné practical training. practical training.

To be able to prepare a report
on the results of practical

training at the training site in a To be able to prepare a report |To be able to prepare a report

Achievement 3 : = |on the results of practical on the results of practical
logical and orderly manner, with|; .. 2 C ; el e A
easy-to-understand items such training at the training site. training at the training site.
as objectives, etc.

To ble ab#e to preslent the
results of practical training at
) the training site in an easy-to- To be able to present the To be able to present the
Achievement 4 understand manner usin results of practical training at results of practical training at
9 the training site. the training site.

appropriate slides within a
timely manner.

Assighed Department Objectives

FB - HEIEEBE A-1 FB - FEIEEEE A-2 P8 - FEIEEBE A-3 8 - ETEEBZ B-1

Teaching Method

Outline

The objective is to learn the knowledge and abilities required by the host institution through Eractical training
at companies, universities, etc. The program also aims to deepen vocational understanding through an
understanding of the work of the host institution and to cultivate a work ethic. The goal is for students to
actively acquire the attitude and awareness required to become engineers through practical training
experiences, and to broaden their perspectives and personal growth through social experiences.

Style

After completing the practical training, students are required to submit a report and make a presentation at a
debriefing session. Please note that absence from work during the practical training period will be regarded as
an abandonment of the course and will not fulfill the acquisition requirements. Students are required to make
a plan for transportation to and from work and commuting to and from work during the period of the training.
During the training period, students are expected to take good care of their health, pay close attention to
tardiness and absenteeism, and work hard every day. Prepare for the practical training by using the Internet
and other sources of information.

Notice

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
To be able to explain the significance and
1st Guidance contents of off-campus training, and the flow of
implementation.
To be able to decide on a host institution for off-
2nd Determination of practical training sites campus training and write a resume and an entry
éztmeste 1st sheet to be submitted to the host institution.
p Quarter |3rd Same as above
4th Same as above
5th Same as above
_ : - To understand and be able to explain general
6th Pre-practicum briefing precautions for off-campus training.




To be able to conduct practical training and
training under the guidance of the training site for
7th Implementation of practical training and recording 3a%?;clig?1 of about 5 days during the summer
of content To be able to reflect on daily practical training
items and summarize the content of practical
training in a practical training report (logbook).
8th Same as above
9th Same as above
10th Same as above
11th Same as above
2nd 12th Same as above
Quarter |13th Same as above
14th Same as above
15th Same as above
16th
To be able to conduct practical training and
training under the guidance of the training site for
1st Implementation of practical training and recording 3a%?;clig?1 of about 5 days during the summer
of content To be able to reflect on daily practical training
items and summarize the content of practical
training in a practical training report (logbook).
3rd 2nd Same as above
Quarter |3rd Same as above
4th Same as above
5th Same as above
6th Same as above
7th Same as above
2nd 8th Same as above
femeste oth Same as above
10th Same as above
11th Same as above
To be able to summarize the outline of the
practical training site, the content of the practical
12th Preparation of practical training report training, and what was gained through the
practical training in a report of the results of the
4QtL|;]a|‘ter practical training.
13th Same as above
To be able to present an overview of the training
14th Debriefing session on the results of practical site, the content of the training, and what was
training gained from the training at the debriefing session
on the results of the training.
15th Same as above
16th
Evaluation Method and Weight (%)
Mutual
Examination  |Presentation Eg?\l\‘,":et'r?ns Behavior Portfolio Other Total
students
Subtotal 0 40 0 0 20 40 100
Basic
Proficiency 0 10 0 0 10 10 30
Specialized
Proficiency 0 30 0 0 5 10 45
Cross Area
Proficiency 0 0 0 0 5 20 25




Anan College

Year 2024

Course
Title

Probability and Statistics

Course Information

Course Code 1514A01 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Shin Kakuritsu-tokei Kaiteiban, Dainihon Tosho

Instructor

Sugino Ryuzaburo

Course Objectives

1. We can compute the basic computation of the fundamentals of statistic processes.
2. We can understand basic properties and get the conditional probability and Bay's estimation.
3. We can make a solution of mean value, variance and standard deviation of basic probability distributions.

Rubric

Ideal Level Standard Level

Unacceptable Level

Achievement 1

We can compute the basic
computation of the
fundamentals of statistic
processes and apply these for

the various problems. processes.

We can compute the basic
computation of the
fundamentals of statistic

We can compute the basic
computation of the elementary
statistic processes.

Achievement 2

We can understand basic
properties and get the
conditional probability and Bay's
estimation and apply these for
the various problems.

properties and

estimation.

We can understand basic
get the
conditional probability and Bay's

We can understand basic
properties and get the
elementaries of conditional
probability and Bay's
estimation.

Achievement 3

We can make a solution of
mean value, variance and
standard deviation of basic
probability distributions and
apply these for the various
problems.

We can make a solution of
mean value, variance and
standard deviation of basic
probability distributions.

We can make a solution of
mean value, variance and
standard deviation of
elementary probability
distributions.

Assighed Department Objectives

$8 - PETEEEE B-2

Teaching Method

Outline

We are to make a concentration for our class and use the knowledges and techniques about undergraduate
mathematics to construction of understanding of the probability and statistics.

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.

’(“Mastery)of this course is required to complete the Mathematical and Data Science and Al Education Program
Literacy

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 Analyzing the data of one-dimensional variable We can understand and explain of frequency
yzing distribution and its measures of center.
; i ; ; We can understand and explain of its distribution
2nd Analyzing the data of one-dimensional variable bias and the dispersion.
: T : : We can understand and explain of its distribution
3rd Analyzing the data of one-dimensional variable bias and the dispersion.
- T : - We can understand and explain of its distribution
1st 4th Analyzing the data of two-dimensional variables scatter plot bias and the regression line.
Quarter : : : : We can understand and explain of its distribution
5th Analyzing the data of two-dimensional variables co-variance and the correlation coefficient.
1st : o : ’ We can understand and explain of its distribution
Someste 6th Analyzing the data of two-dimensional variables co-variance and the correlation coefficient.
r ; " We can understand and explain of the definition
7th The properties of probability of probability and the number of cases.
: s We can understand and explain of its probability
8th The properties of probability theorems of the addition and multiplication .
: - We can understand and explain of its probability
oth The properties of probability theorems of the addition and multiplication .
>nd 10th Mid-term examination
Quarter |11th The probability variables and its probability We can understand and explain of the discrete
distributions variables and binomial distribution.
12th The probability variables and its probability We can understand and explain of the continuous
distributions variables and normal distribution.




13th The probability variables and its probability We can understand and explain of the continuous
distributions variables and normal distribution.
- We can understand and explain of the statistics
14th The fundamentals of statistic and sampling distribution.
15th Final examination
16th
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 15 0 35
Cross Area
Proficiency 10 0 0 0 5 0 15




Anan College Year |2024 C%':Ee Minor

Course Information

Course Code 1554200 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 4th

Term First Semester Classes per Week AIEA:2

Textbook and/or

Teaching Materials Kagakunotamenosuugaku (Syokabo) By Takashi Fujikawa, Kiyotaka Asakura

Instructor Ueda Kohei

Course Objectives

1. Understand vector analysis, which is essential for learning chemistry and electromagnetism.
2. Understand the properties and calculational methods of complex numbers.

Rubric
Ideal Level Standard Level Minimum Level

Achievement 1 Solve practical problems using |Calculate the derivative and Calculate the basic algebraic
vector analysis. integral operations on vectors. |operations on vectors.

Understand the properties and
calculations of complex
numbers and apply them to
chemistry.

Understand the properties and
calculational methods of
complex numbers.

Understand the properties of

Achievement 2 complex numbers.

Assignhed Department Objectives

Teaching Method

An atom is a particle consisting of a positively charged nucleus surrounded by a cloud of negatively charged
electrons. Therefore, in order to understand the behavior of atoms, molecules, and larger systems, it is
Outline necessary to understand the electromagnetic interactions between nuclei and electrons. This course deals
with chemical mathematics as a preparation for the study of electromagnetism, without being concerned with
mathematical rigor.

Style Assignments will be given for each lecture. The assignments will help you review and prepare for the lecture.
Y Short exercises will be given during the class.

If you have any questions, please ask them in class.

Notice No questions will be accepted during the exam period.

Characteristics of Class / Division in Learning

) . . . [0 Instructor Professionally
[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class Experienced
Course Plan
Theme Goals
1st \p/regctj(az,tdirection cosine, inner product, cross Calculate inner and cross products
2nd Derivatives of vector Calculate derivatives of vectors
3rd Scalar fields, vector fields Explain scalar and vector fields
(1QSutarter 4th Line integral of scalars Calculate the line integral of scalars
5th Line integral of vector fields Calculate the line integral of vector fields
6th Surface integral scalars Calculate the surface integral of scalars
7th Surface integral vector fields Calculate the surface integral of vector fields
1st 8th Midterm examination
Semeste ; : Understand the basic properties of complex
; 9th Basic properties of complex numbers 1 numbers
10th Basic properties of complex numbers 2 ES%%resﬁgnd the basic properties of complex
11th Complex function Understand the complex function
(%Tlgrter 12th Differentiation of complex functions Calculate the derivative of complex functions
13th Integral of complex functions Calculate complex integrals
14th Cauchy's integral theorem Able to explain Cauchy's integral theorem
e i : Calculate perimeter integrals using the Cauchy
15th Cauchy's integral expression integral expression
16th Final examination
Evaluation Method and Weight (%)
Examination Portfolio Total
Subtotal 50 50 100
Basic Proficiency 20 15 35
Specialized Proficiency 15 20 35
Cross Area Proficiency 15 15 30




Course |Research for Graduation
Anan College Year |2024 Title . |Thesis

Course Information

Course Code 1415000 Course Category Specialized / Compulsory
Class Format Seminar Credits School Credit: 10
Department Course of Chemical Engineering Student Grade 5th

Term Year-round Classes per Week 10

Textbook and/or

Teaching Materials As directed by the faculty advisor.

Nakamura Atsunobu,Yoshida Takehito,Ota Naotomo,Zheng Tao,Otani Takashi,Sugiyama Yuuki,Konishi

Instructor Tomoya,Ueda Kohei,Ezure Ryosuke

Course Objectives

1. To explain the background of the research theme and its significance in engineering and society.

2. To independently conduct research under the guidance of a faculty member in charge in order to plan, conduct experiments, and
analyze methods to promote the research theme.

3. To summarize and present the results of research in a graduation thesis with an English abstract.

Rubric

Ideal Level Standard Level Unacceptable Level

Independentlies summarize and
explain the background,
Achievement 1 peripheral knowledge, and
engineering significance of the
research topic.

Explains the background and Explains the background and
engineering significance of the |engineering significance of the
research topic under the research topic as instructed by
guidance of the faculty advisor. |the advisor.

Examines plans, experimental Examines plans and

- experimental and analytical Promotes the research theme
Achievement 2 apgnfgtﬂﬁﬂ(éalrengee;pgﬁ?hgﬁgétgn methods to promote the according to the instructions of
P research theme under the the advisor.

a proactive basis. guidance of the faculty advisor.

Compiles and presents the
results of their research in a
graduation thesis with English
abstract under the guidance of
the faculty advisor.

Independently compiles and
presents the results of the
research in a graduation thesis
with an English summary.

Compiles the results of their
research into a graduation
thesis with an English abstract
as instructed by the advisor.

Achievement 3

Assigned Department Objectives

FB - FEIEERE B-1 FB - HEHEEEE C-1 ¥B - FEIEERE C-2 8 - HEFEEEE D-2 F8 - HEFEEEERE E-3

kl

Teaching Method

In the process of promoting their research themes, students will acquire the practical skills to solve given
problems and issues by applying and utilizing the specialized knowledge they have acquired up to the fourth
year. In addition, the goal is to acquire the nurturing skills to be an engineer who can contribute to society.
Outline The students concerned in this course (2-4 students) are taught by faculty members who have been in
charge of research and development of design and manufacturing processes for semiconductor integrated
devices at companies, and who use their experience to conduct classes in a format that combines lectures,
exercises, and experiments.

Students will carry out their research independently in each laboratory under the guidance of the advisor.

Style Two presentations are scheduled: "Interim Presentation," and "Graduation Research Presentation. Students
are required to write and submit a graduation thesis.
Notice Students must plan well for their assignments and carry out their research independently and continuously.
Characteristics of Class / Division in Learning
. : - : Instructor Professionally
O Active Learning O Aided by ICT O Applicable to Remote Class Experienced
Course Plan
Theme Goals
Investigates the research background, conducts
1st Surveys and Research experiments and analysis, and discusses the
results.
Investigates the research background, conducts
2nd Surveys and Research experiments and analysis, and discusses the
results.

Investigates the research background, conducts

3rd Surveys and Research experiments and analysis, and discusses the
results.

Investigates the research background, conducts
1st 1st 4th Surveys and Research experiments and analysis, and discusses the
EemeSte Quarter results.

Investigates the research background, conducts

5th Surveys and Research experiments and analysis, and discusses the
results.

6th Theme Presentation Presents the background of the research topic.
Investigates the research background, conducts

7th Surveys and Research experiments and analysis, and discusses the
results.

Investigates the research background, conducts

8th Surveys and Research experiments and analysis, and discusses the
results.




2nd
Quarter

9th

Surveys and Research

Investigates the research background, conducts
experiments and analysis, and discusses the
results.

10th

Surveys and Research

Investigates the research background, conducts
expelriments and analysis, and discusses the
results.

11th

Surveys and Research

Investigates the research background, conducts
expelriments and analysis, and discusses the
results.

12th

Surveys and Research

Investigates the research background, conducts
experiments and analysis, and discusses the
results.

13th

Surveys and Research

Investigates the research background, conducts
expelriments and analysis, and discusses the
results.

14th

Surveys and Research

Investigates the research background, conducts
expelriments and analysis, and discusses the
results.

15th

Surveys and Research

Investigates the research background, conducts
experiments and analysis, and discusses the
results.

16th

midterm (mid-semester) presentation

Presents the results of the research and the
issues involved in carrying out the research.

3rd
Quarter

1st

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

2nd

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

3rd

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

4th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

5th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

6th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

7th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

8th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

2nd
Semeste
p

4th
Quarter

Sth

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

10th

Conducting Research

Conducts experiments, analyses, etc., and
examine and discuss the results.

11th

Research and Dissertation Writing

Conducts experiments, analyses, etc., and
summarizes the results in a paper based on
examination and discussion of the results.

12th

Research and Dissertation Writing

Conducts experiments, analyses, etc., and
summarizes the results in a paper based on
examination and discussion of the results.

13th

Research and Dissertation Writing

Conducts experiments, analyses, etc., and
summarizes the results in a paper based on
examination and discussion of the results.

14th

Research and Dissertation Writing

Conducts experiments, analyses, etc., and
summarizes the results in a paper based on
examination and discussion of the results.

15th

Research and Dissertation Writing

Conducts experiments, analyses, etc., and
summarizes the results in a paper based on
examination and discussion of the results.

16th

Graduation Research Presentation

Summarizes the research results in a graduation
research paper and presents the outline of the
research.

Evaluation Method and Weight (%)

Presentation / Attitude Other Total
Subtotal 50 50 100
Basic Proficiency 0 0 0
Specialized Proficiency 40 30 70
Cross Area Proficiency 10 20 30




Anan College

Year 2024

Course
Title

Biotechnology

Course Information

Course Code 1415H01 Course Category Specialized / Compulsory
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Applied Microbiology, Sakai et al. Asakura shoten

Instructor

Ota Naotomo

Course Objectives

1. To be able to explain the types of microorganisms, their characteristics, and methods of cultivating microorganisms.
2. To be able to explain the functions of microorganisms and their application methods.

Rubric

Ideal Level Standard Level

Minimum Level

Achievement 1

1. To be able to explain in detail
the types of microorganisms,
their characteristics, and
methods of cultivating
microorganisms.

1. To be able to explain the

types of microorganisms, their
characteristics,
cultivating microorganisms.

1. To be able to understand the
types of microorganisms, their

characteristics, and methods of
cultivating microorganisms.

and methods of

Achievement 2

To be able to explain in detail

and their application methods.

To be able to explain the
the functions of microorganisms |functions of microorganisms
and their application methods.

To be able to understand the
functions of microorganisms
and their application methods.

Assigned Department Objectives

BEIEEERE A3 FE -
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Teaching Method

Outline

As a basis of biotechnology, learn about the properties and functions of microorganisms, and learn how to
handle and use them.

Style

Grades will be based on quizzes, presentations, and reports.
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
1st History of Applied Microbiology The history of microbiology can be explained
2nd current state of microbiology Can explain the current state of microbiology
3rd cell structure of microorganisms Can explain the cell structure of microorganisms
4th genetics of microorganisms Can explain the genetics of microorganisms
3rd : S : : Can explain the regulation of gene expression in
Quarter 5th regulation of gene expression in microorganisms microorganisms
: S - : Can explain the regulation of gene expression in
6th regulation of gene expression in microorganisms microorganisms
- : Can explain the properties of proteins and
7th properties of proteins and enzymes enzymes
>nd 8th metabolism of microorganisms Can explain the metabolism of microorganisms
Semeste 9th metabolism of microorganisms Can explain the metabolism of microorganisms
r 10th metabolism of microorganisms Can explain the metabolism of microorganisms
11th Breeding of microorganisms Breeding of microorganisms can be explained.
12th Breeding of microorganisms Breeding of microorganisms can be explained.
: : : : Can explain about isolation and growth of
4th 13th isolation and growth of microorganisms microorganisms
Quarter : : : To be able to explain about trophic form, material
trophic form, material cycle and environmental : / Y
14th P g ; cycle and environmental conservation technology
conservation technology of microorganisms of microorganisms
: : : To be able to explain about trophic form, material
trophic form, material cycle and environmental : f Y
15th L) d : cycle and environmental conservation technology
conservation technology of microorganisms of microorganisms
16th
Evaluation Method and Weight (%)
Mutlual
- - Evaluations . -
Quiz Presentation between Behavior Portfolio Other Total
students
Subtotal 40 30 0 0 30 0 100
Basic
Proficiency 40 30 0 0 30 0 100




Specialized
Proficiency

Cross Area
Proficiency




Anan College

Year 2024

Course
Title

Materials Engineering

Course Information

Course Code 1495202 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Textbook : None, Reference book : ETzI5t - %5 MRAEMAMAIRIE | (EFRA. ()BAES IV IR [Z
NEFEH > THRELEWVWIFA STV IIADINT] BRI TEHRHT

Instructor

Konishi Tomoya

Course Objectives

1. To understand how to obtain materials from substances and explain the role of materials in society.
2. To explain the characteristics of various inorganic materials and the principles of their development.
3. To explain the functionality of various inorganic materials and the processing methods to realize it.

4. To discuss energy issues and explain the utilization of inorganic materials to solve them.
5. To propose the development and utilization of new materials.

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Explains, with specific
examples, the structure given
to a material and the
functionality.

Explains that materials are
obtained by processing
substances to give them form.

Cannot explain the difference
between a substance and a
material.

Achievement 2

Explains how to improve the
functionality of various
inorganic materials.

Explains the structure and
functionality of various
inorganic materials.

Cannot give specific examples
of the types of inorganic
materials and their
functionality.

Achievement 3

Proposes how to solve social
problems from the viewpoint of
materials and how inorganic
materials are potentially used to
achieve these solutions.

Explains how to solve social
problems from the viewpoint of
materials and how inorganic
materials are potentially used to
achieve these solutions.

Cannot explain how to solve
social problems from the
viewpoint of materials and how
to develop materials to realize
them.

Assigned Department Objectives

F3 - FEIEERE B-3 F&B - HEFEEEE D-1 F8 -
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Teaching Method

Outline

Inorganic materials, such as ceramics, have a wide variety of advantages and functionalities and are widely
used in our daily lives. In this lecture, we will focus on the morphology of inorganic materials, explore the
origin of such advantages and functionality, and learn about cutting-edge applications. Since the functionality
of materials is closely related to the processing methods that impart form, some of the topics covered in
"Materials Processing" will also be included. The goal of this course is to provide students with the basic
knowledge and skills to become practical engineers, while considering how to apply their previous knowledge
in examining the functionality and utilization of inorganic materials.

Style possible.

[30 hrs of class time + 60 hrs of self-study]

The lecture will be given mainly using slides and writable worksheets, so there is no need to prepare notes or
other materials. The lecture will be conducted by showing actual cases and concrete examples as much as

Notice

terminal.

This course is a subject corresponding to the sub-major, and students will use the basic knowledge and
concepts learned in chemistry, physics, and mathematics in general education to understand the functionality
of various materials and the nature of phenomena. In addition, since manaba will be used for reviewing
lectures and submitting assignments, students are required to have an Internet connection via PC or mobile

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
Explains the difference between a substance and
1st Introduction to Materials Engineering a material, and the form and function of
materials.
- - : Explains the characteristics of ceramic materials
2nd Basics of Ceramic Materialas and fine ceramics.
o Explains types of crystals, their physical
3rd Fundamentals of Crystals and Phase Transitions properties, and phase transitions.
3rd - . : Explains about stabilization of zirconia and
Quarter |4th Zirconia materials (I) toughness of partially stabilized zirconia materials.
gggﬂeste 5th Zirconia materials (II) Explains functional properties of stabilized zirconia
- - . Explains about raw material purification process
p
6th Processing Methods of Fine Ceramics using complexes and various sintering methods.
: : Explains how to synthesize Fine Ceramics by
7th Soft Solution Chemistry Methods solution processes.
8th [Mid-term exam]
. B : Explains structure and physical properties, types
ath Sth Dielectric materials and applications of dielectric materials.
Quarter Explains the fluorescent emission characteristics
10th Fluorescent materials of rare earth ions, and the characteristics and
applications of inorganic fluorescent materials




11th Magnetic Materials waapgl]iigtsicthn?aig?i;?sCteriStics and applications of
Understands the characteristics of glass materials
12th Glass materials and explain processing, strengthening, and
functionalization methods.
Explains processing methods and functionalization
13th Nano Materials of nano materials, using catalyst materials as an
example.
14th Energy Materials (I) Explains the structure and materials of fuel cells.
15th Energy Materials (II) Eéﬁ;?gg%jtsrggggsnsa.nd materials of dye-
16th [Return of final exam]
Evaluation Method and Weight (%)
Mutual
Examination Presentation Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 70 0 0 0 0 30 100
Basic
Proficiency 30 0 0 0 0 30 60
Specialized
Proficiency 40 0 0 0 0 0 40
Cross Area
Proficiency 0 0 0 0 0 0 0




Anan College

Year 2024

Course
Title

Engineering for
Semiconductors

Course Information

Course Code 1495802 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials

Kisodensikougaku, Fuzimoto (Morikitasyuppan)

Instructor

Nakamura Atsunobu

Course Objectives

1. Understand electrical conduction phenomena in semiconductors and calculate carrier mobilities.
2. Understand the p-n junction and the current-voltage characteristics of semiconductors.
3. Understand characteristics and the working principle of transistors.

Rubric

Ideal Level

Standard Level

Minimum Level

Achievement 1

Explain electric conduction
phenomena based on the
energy band structure of
semiconductors and derive the
equation of mobility.

Explain the behavior of
electrons and holes based on
the energy band structure of
semiconductors and calculate
values of carrier mobility.

Explain the difference between
metals, semiconductors and
insulators.

Achievement 2

Derive equations of the
rectification property and the
junction capacitance of a p-n

Understand the properties of p-
n junctions and Current-voltage
characteristics.

Draw a current-voltage curve
for a p-n junction

junction.

Achievement 3

Understand the working
principle of transistors and
explain the characteristics.

Explain the outline of the
operation of a transistor and
draw a diagram of current-
voltage characteristics.

Draw a diagram of current-
voltage characteristics.

Assighed Department Objectives

8 - HEFEEBE D-1 ¥3 - WEREEHBE D-3
Teaching Method
Various semiconductor devices are used in most of the electronic products around us. In this lecture, you will
Outline learn the basic matters related to semiconductors that engineers need. Specifically, the structure of
semiconductor devices and the working principle of them.
Style Lectures will be given according to the textbook, but the missing parts will be supplemented with exercises.
Notice This course requires basic knowledge of electromagnetism and differential equations. Please study these
before starting this course.

Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

Applicable to Remote Class

Instructor Professionally

Experienced
Course Plan
Theme Goals
1st Energy band structure of solid 1 Understand the energy band structure.
2nd Energy band structure of solid 2 Understand the role of electrons and holes.
: : : L Calculate the electron density of states from the
3rd Carrier density and electrical conductivity 1 solution of the Schradinger equation.
; ; - i Calculate the carrier density using the Fermi-Dirac
ésutarter 4th Carrier density and electrical conductivity 2 distribution function.
5th Hall effect and mobility Calculate carrier mobilities.
6th Current and continuity equations 1 Calculate diffusion current and drift current.
7th Current and continuity equations 2 ggégtalgge carrier density taking recombination into
1st 8th Midterm exam
Semeste N . Understand the current-voltage characteristics of
- 9th P-N junction 1 a p-n junction.
10th P-N junction 2 Calculate width of a depletion region.
11th P-N junction 3 Calculate p-n junction capacitance.
; ; Understand the structure and the working
ond 12th Bipolar transistor principle of bipolar transistors.
uarter . : . : Understand the difference between Schottky
Q 13th Metal-semiconductor junction junction and Ohmic junction.
Understand the structure and the working
14th  |MOSFET 1 principle of MOSFET.
Understand the structure and the working
15th MOSFET 2 principle of MOSFET.
16th Final exam

Evaluation Method and Weight (%)

Examination

Quiz Portfolio

Presentation/Attit

ude

Other Total




Subtotal 60 40 100
Basic Proficiency |20 10 30
Specialized

Proficiency 40 30 70
Cross Area 0 0 0

Proficiency




Anan College

Year 2024

Course
Title

QuantumChemistry2

Course Information

Course Code 1495806 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th

Term First Semester Classes per Week AIEA:2

Textbook and/or
Teaching Materials
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Instructor Yoshida Ta

kehito

Course Objectives
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Assigned Department Objectives
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Teaching Method

Outline
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Characteristics of Class / Division in Learning

[0 Active Learning

O Aided by ICT

[0 Applicable to Remote Class

Instructor Professionally
Experienced

Course Plan
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Anan College Year |2024 C%':Ee QuantumChemistry3
Course Information
Course Code 1495807 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th
Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

BRIE | EER - BXEE eV -X 8FEF] EER

Instructor

Yoshida Takehito
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Teaching Method
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Characteristics of Class / Division in Learning

[0 Active Learning [0 Aided by ICT [0 Applicable to Remote Class X;g',sitewccégr Professionally
Course Plan
Theme Goals
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Anan College

Year 2024

C%':Ee Polymer Chemistry

Course Information

Course Code 1495A01 Course Category Specialized / Elective
Class Format Lecture Credits Academic Credit: 2
Department Course of Chemical Engineering Student Grade 5th

Term Second Semester Classes per Week %HR:2

Textbook and/or
Teaching Materials

Instructor

Otani Takashi

Course Objectives

Rubric

Ideal Level

Standard Level

Unacceptable Level

Achievement 1

Can explain in detail the
structure and synthesis of
polymers

Can explain the structure and
synthesis of polymers

Cannot explain the structure
and synthesis of polymers

Achievement 2

Describe in detail the types of
polymers, their thermal and
mechanical properties and
functionality

Describe the types of polymers,
their thermal and mechanical
properties and functionality

Unable to describe in detail the
types of polymers, their thermal
and mechanical properties and
functionality

Achievement 3

Assigned Department Objectives

#B - FEIEEBE D-1

Teaching Method

Polymers can be broadly classified into natural polymers, such as fibers and foods found in nature, and

Outline synthetic polymers, such as plastics and films synthesized by humans. In this course, students will learn how
the polymers that exist around us are synthesized, as well as their types and properties.
Style In addition to lectures based on textbooks and handouts, exercises and experiments will be conducted as
Y needed to deepen understanding.
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
Explain what polymers are, the birth and history
1st Introduction Macromolecules around us of polymer chemistry, the polymer industry, and
the classification of polymers.
2nd Introduction to Natural Polymers Can explain natural polymers.
3rd Introduction to Synthetic Polymers Can explain synthetic polymers.
o 4th Physical Properties of Polymers 1 Eéwﬁigrtshermal and mechanical properties of
uarter ) - Explain electrical and optical properties of
Q 5th Physical Properties of Polymers 2 polymers.
: - Explain the synthesis of polymers by
6th Sequential polymerization 1 pochondensation o ctions,
7th Sequential polymerization 2 Eé(gclﬁiicr)]ntshe synthesis of polymers by polyaddition
2nd - -~ Explain the synthesis of Polymers by Addition-
Semeste 8th Sequential polymerization 3 Condensation Polymerization Reaction.
r : T Can fully explain what was taught in the first half
9th Midterm examination of the course.
Explain the synthesis of polymers by
10th Radical polymerization of vinyl monomers polymerization and radical polymerization of vinyl
monomers.
: ot Explain the synthesis of polymers by radical
ath 11th Radical copolymerization copolymerization.
Quarter |12th Cationic and anionic polymerization Eg%ﬁ:g ngyﬂgﬁggﬂglﬁf polymers by cationic and
o - ot Explain the synthesis of polymers by ring-opening
13th Ring-opening polymerization polymerization.
14th Functional polymer 1 Can explain functional polymers.
15th Functional polymer 2 Can synthesize functional polymers.
16th
Evaluation Method and Weight (%)
) Mutual
Examination éﬁ%'%r:sn;g;t Eg?\ll\ll":é:,?ns Behavior Portfolio Other Total
students
Subtotal 70 30 0 0 0 0 100




Basic

Proficiency 25 20 4
Specialized

Proficiency 35 10 45
Cross Area 10 0 10

Proficiency




