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SARE
BERENIIXD NR

(Corporate Environmental Management )

BYEZ # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRIRSAHICHITRRE HEEE
KO3 - IERE I O | BEREICSITAREYR YA v OFIEOEE TIAEIERT D,
FRE I @ | IEF CSITARIREIERERREERTET 5,
B - R - KR il
RAL - AR - BE I O RiEvRVA L HOFEEE N SOHYAFICDNT, WETELLIITEE,

%G B{E O ME A vreE s
K1, 1 M BAHES HAT BT BRENIZ. 8- 00425 A7y JEREIL TS, ERRR T+ b

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
DIAEORERNERG. SERERRMOEELNE[EN SERBAZET SHRRBRLBMBEANEREZLKERZE T L, 2S5 LcBEICHBL
BERECBIZIREVNRIAVINOEY RS, BEERHNSEBENFEAPEEINTEZECEANEFEANECTEL TV, FERR. B
BYZXIAXAVNORELOBHAREBL TREESBVAHICHIRNENEEZD,
AH. AERBERIGESEBIIH T2 REEEEROEBH/AIEZEINOERTTH S,

An environmental problem of Japan has changed from the industrial pollution problem on the highly developed economic growth period to the
global environmental problem. And an environmental management in the business has chenged too from directly regulations to the combined
technique which contains an economical technique and independent controls.

This lecture will be going to think the problem and solution in the case study of actually business management. To do the jobs in charge of

environmental control subsection chief in the factories.
HHRIE [Textbooks

BHEA

Disutribution of original textbook.

SEZEREEHEEICIF O) /References ( Available in the library: O )
ZRHZOTERRICHEBN TS

References are introduced in lecture, if necessarry.

1/ 104



ERRBBEIRIXD DR

(Corporate Environmental Management )

BB WA /Class schedules and Contents

©O~NOoO O~ WDN

9
10
11
12
13
14
15

RIS TIRFENROBEEICOVT
REEEORESE
TEZR)E<REBEES
REZETOBE (AR, KE. BE. 18F)
BEREGSEXREOHE
RENZRIX N ATLAOBE
BRENZXIXV N ATLDEE
RREAHRUCRRYTIUTI70-JAK
TEOHLNEELREE

IS5 THERNRRER
RBT7EAXY NOERE
KRREIAVHIEDRA
HIRBRIFERBEA OX IS

SDGsE REZFENRE

g

. Promotion of Environmental control measures in the company

. History of environmental problem

. The environmental various lows around the company

. Outline of the each environmental lows (air, water, + + -+ - - etc.)
. Outline of the basic law for establishing the recycling-based society
. Outline of the environmental management system

. Cons t ruction of the environmental management system

. Environmental accounting & Environmental material flow cost

. Outline of corporate social responsibility & management

. Practice of the environmental management in the factories
. Practice of the environmental assessment

. Practice of the environmental consultation business

. Measures of the global environmental problem

. Views of the environmental management & SDGs

. Generalization

RIEME D 5%  /Assessment Method

T—NLR—bK 50% BWMEAOEYEH 50%
Report 50% Matching to class  50%

Epi- E%FBOANAE  /Preparation and Review
RIEMBAREE, FREICEETHY., BUh #4 BENEBELBI1I—AOHTIRETES, £k, BEOERACBTFZDSATARSIIE
EREILBRITZENTED, ChSNERZHSOREZSO TLAKIREL, RETEShEABOEMER—AICEZ, E5ICLARIL

7

VTERREIEHD L,

HBERE

You can obtain information about the environmental issue in the daily political, social and economic news topics. And it can be connected to your
lifestyle in or out of university campus closely. You should collect those topics applying the knowledge learned through this class, and improve
your sensibility on the issues.

BELEDEE /Remarks

BE, BREOLIAFLBTFANEHERS., BELIVERENT—RARNTHERLEIOT, PC- 7OV 2—%#fKHA.

Resume or texts will be distributed at each time. The lecture will be given by powerpoints and handouts, using a PC and a projector, when

ne

cessary.

AAFETRME

Th

is course is taught in Japanese.

FEEEBIHENERICHS &,

Ways of the preparation and review for the class are suggested from theteacher.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

1/ 104



HBERE

MNP EOEEECTER

(The Creation , Protection and Utilization of Intellectual Property)

HYEEZ B4 —EB/ Ichirou ISHIBASHI / JE% EhiE M

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

PRS- A5 17088 HEEE
KO3 - IERE I O [FOENEAETEI CR T RIARTEIERT 5,
FRE i @ [RIEEAENEI SR T SIAROMEEERTE 2,
B - R - KR il
RAL - AR - BE I O |FrilE & L TOE SORPIREROES M CRALED 2,

%G BME O:E A PrEE :
S 1, 1 CHIT 2RSS 5 B T BEENIZ. BO—RDH %15 L7y IEHIL TS, AIHEDERE 28R

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
AEREGF. BAHLELOEDZRAN Y EMiBICE>THAOABTHHHANBEZIO—NILTEL<BEVERLSZORFE EEIZHEMTS
o RERIEF., INHVEEFEZERLUEATEZIRRNSABOBESEZANE TS,

This lecture gives a bird's-eye view of intellectual property, which is essential knowledge for businessmen and engineers in modern society, from a
broad and high perspective globally, along with many examples. The purpose of the lecture is to acquire practical knowledge that enables
understanding and utilization of the intellectual property rights system.

#HBIE [Textbooks
BEER(BEE®R)

Self-made materials (distributed every lecture)

SEEZREE®EICIF O) /References ( Available in the library: O )
PBEICSUTHERPICRTRLETD,
To be announced during the lecture as needed.

LB WA /Class schedules and Contents

1.EU I ~ HBt O BERE ~ Opening--About Intellectual Property(IP)---
2HEAFEORESE History of Patent System

KN =R NOLEH ) Japanese Patent System

4 AEORFFHE Foreign Patent System

58K Design Patent

6.7 Trademark

THIERE (EREE) Patent Search (Remote lecture)

8 RE Patent Litigation

9. FEREILEE Unfair Competition, etc.

10. & 1E4E Copyright

MBEICS T2 A Patent Strategy in Company
12ROV T OEB A Basic Knowledge of Law

13. 5 BEE OO BT E (1) Peripheral Law of IP(1)

14. 5089 B 7 OO AL 34 (2) Peripheral Law of IP(2)

15. L F & HBF Research & Development with Patent System

BRiEFFM DA%  /Assessment Method
LR—KN(4ERFSAE) report(Patent Search)30%
HRER examination 70%
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—_ —_ HERE
NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

Epi- BE%FBOANAE  /Preparation and Review

HEFICHRITZHEBE XYM 1 —AFRELCKEODTTHENICRTHZE,
Always be careful about newspaper reports, net news, etc. related to intellectual property.

BELDEE /Remarks
2021 FERNERELLET (FTEEOKERBEERYET ),
- BEORELAR—PMRIEBRICBTAEEZL THREBELTEEDHRZETHY ., ChEL2AYR > TVEEKBEN HYET,
C COREXBBAFFOKTITVET,
+ 2021 will be a face-to-face lecture(Only the 7th period will be a remote lecture )
- The homework to be given is actually the preparation of a patent search report, and it is necessary to do this firmly.
- Only Japanese language is used in this lecture.

HUELASOXYE— [Message from the Instructor

BHOR[AZZ<BMIANTHEELTVEXT,
I will give lectures by incorporating many of the latest examples.

F—J— R /Keywords
HEEE, 453, BE. BE. EFE. TERSMLE. BEORTR. BEE, M8, BME. RENSEEs

Intellectual Property, Patent, Design Patent, Trademark, Copyright, Unfair Competition, Geographical Indication, Plant Variety Protection,
Antitrust, PMD, Product Liability
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

HYER AR Eth/ Tetsuya KASHIWAGI | EEHE L X —0VUVEDODSE

/Instructor

BIBER B 28 {1 5 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR
/Department

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIESND [FfES A cHIT28E0 (FEMETIHCHICMHTER | . 2hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRHES IO 51T 28E F:EBE

RO - TERE I

Frae & |FNEVSSEIcBN T, MRERLTII 2 - 3 EMNTE S,

I
B3 - by - RIR il O EYREFRR TRV THAMREEAS Z TS,
RAL - AN - BB i)

@ LME OB 4 PrHaE

HEO-—ADHUE oS hvy IEEDIL T RS, ficademic Presentation I

REDOHE /Course Description

The objective of this course is to learn how to give an effective poster presentation. It is true that the content of a
presentation is vital in selling your idea, but it is also important how to deliver your presentation to attract the audience's
attention. This course will thus put focus on "how." Students will learn core presentation skills and useful expressions
through practice in class. By the end of this course, students will be able to:

(1) use useful phrases and vocabulary for making presentations

(2) employ basic poster presentation techniques

(3) design an effective scientific research poster

(4) give a presentation in public with confidence

HBE /Textbooks
English for Presentations. (by Grussendorf, Marion) Oxford University Press.

SEEREEREICE O) [References ( Available in the library: O )
To be announced in class

LB WA /Class schedules and Contents

Week 1. Course introduction

Week 2. Differences between poster and oral presentations
Week 3. Informal presentations

Week 4. How to start your presentation

Week 5. How to organize your presentation

Week 6. Preparing the main part of your presentation
Week 7. "3-Minute Thesis"

Week 8. How to prepare a poster

Week 9. Preparing bullet charts based on data
Week 10. How to talk about visuals in a poster
Week 11. Describing a graph or chart of your own
Week 12. How to finish your presentation

Week 13. Rehearsing your presentation

Week 14. Final presentations

Week 15. Review

BAESEM D 3% /Assessment Method
Active involvement in class 10%
Homework assignments 10%

Informal presentation 10%
3-Minute Thesis 30%
Final presentation 40%
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

Epi- BE%FBOANAE  /Preparation and Review

Students are required to prepare for each class. They are also required to review the vocabulary and the presentation
skills they have learned in previous classes.

B LEDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very
important for the course instructor to decide whether the course is to be conducted in English or Japanese. Those who
fail to do so and miss the first class may not be allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course
instructor may give a diagnostic test to assess the language proficiency of the student. Students may also be asked to
present the score of a recent language test (such as TOEFL or TOEIC for non-native speakers of English taking the
course in English, or JLPT for non-native speakers of Japanese taking the course in Japanese) to verify their language
proficiency.

(3) Enroliment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the
course instructor.

(4) Students are expected to work independently.

BEFLEGHSISEREIRMICELHBICIACRIMNEED L,
/Students who want to take this course must contact the instructor before registration.
HEHEEBEBILKDBEFHRNI®.

/Applications are limited due to class size and each student's English proficiency level.

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
academic presentation, English

3/ 104



oAcademic Presentation Il

(Academic Presentation II)

5 2% Hj
/Semester

AR HEih/ Tetsuya KASHIWAGI / EBHE L X—0VUEOHE

RERE HE

/Class Format

HBERE

A
/Class

HYER

/Instructor

BIBER B 28 {1

/Year /Credits

WRAEFE 2010 | 2011

/Year of School Entrance

RNREH

2012 | 2013 | 2014

2015

2016 | 2017

2018

2019 | 2020 | 2021

)

)

/Department

XBHMS E/Notice ZFBARICHBRAIBNET, PINAOTHHNBILEEN H2HE. BETHHSELET. /You will be notified in class if
there are any changes to the syllabus.

ERTIESND [FfES A cHIT28E0 (FEMETIHCHICMHTER | . 2hEEE

/ Competence Defined in

GER] BRAFTOELAD—R, RENAFDATLAI-X, BRERZATALAI A

“Diploma Policy” (Competence Students &ttain hy Course Completion), Specific Tarzets in Focus

FAARS A ICHI1T 588

F:EBE

RO - TERE I

Frae

@ [FHePiBmi o BT, BEEFRW I AT - g VEEITE S,

I
B3 - by - RIR il O [ESRERFE TRV THREREREL. AFICDLTERT 2L TE 2,
RAL - AN - BB i)

@ LME OB 4 PrHaE

HEO—ADNNF oS L TEEDL T 2S00,

REDOHE /Course Description

The objective of this course is to learn how to give an effective oral presentation using a presentation software. Although
the content of a presentation is important in selling your idea, how that presentation is delivered is also important to get

your idea across. This course will thus put focus on “how.” By the end of this course, students will be able to:

-learn useful phrases and vocabulary for presentations
-learn some basic techniques to give oral presentations

-understand how to structure a presentation
-make simple but informative slides
-get confidence in presenting in public

HHRIE [Textbooks

English for Presentations (by Grussendorf, Marion) Oxford University Press.

SEEREEREICE O) [References ( Available in the library: O )
TBA

LB WA /Class schedules and Contents

1.
. Casual presentation

. How to start your presentation

. How to organize your presentation

. Effective use of sign-positing words

. Prepare the main part of your presentation
. 3-minuite thesis

. Effective use of visual aids

9.

©O~NOoO O~ WDN

Course orientation

Prepare bullet charts based on data

10. How to talk about visuals in a poster
11. Describing a graph or chart of your own
12. How to finish your presentation

13. Rehearse your presentation

14. Final presentation

15. Review

&M D 5%  /Assessment Method

Active involvement in class 10%
Presentation assignments 30%
Casual presentation 10%
3-minute thesis 20%

Final presentation 30%

4/ 104
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HBERIB
oAcademic Presentation |l

(Academic Presentation II)

Epi- BE%FBOANAE  /Preparation and Review

Students are required to prepare for each class. They are also required to review the vocabulary and the presentation
skills they have learned in previous classes.

B LEDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very
important for the course instructor to decide whether the course is to be conducted in English or Japanese. Those who
fail to do so and miss the first class may not be allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course
instructor may give a diagnostic test to assess the language proficiency of the student. Students may also be asked to
present the score of a recent language test (such as TOEFL or TOEIC for non-native speakers of English taking the
course in English, or JLPT for non-native speakers of Japanese taking the course in Japanese) to verify their language
proficiency.

(3) Enroliment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the
course instructor.

(4) Students are expected to work independently.

BEFLEGHSISEREIRMICELHBICIACRIMNEED L,
/Students who want to take this course must contact the instructor before registration.
HEHEEBEBILKDBEFHRNI®.

/Applications are limited due to class size and each student's English proficiency level.

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords

4/ 104



. _ SARE
THmERR

(Business and Engineering Ethics)

BHER YEE RA / Genji HOTTA / SEEENEEAER, tH  S¥1T/ Hiroyuki TSUJII / BE#H B L Z2—0TFEOHE
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

EETIESNES PR AHICEITHEEN (FEMETIFICHICFITEEEN) | . FEAE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain hy Course Comeletion), Specific Tarzets in Focus
PRES RHICEIT2EED FEBE

05 - EERE I

- 1 e ﬁ?@%ﬁ&uz?@ﬁ%%iﬁu\%ﬁﬁi%mmukﬁﬁ\EH&@%@b%%@;ﬁ@%ﬁ%ﬁ%E
€ 55 3,

BE - - =1 I | O Rl iTe. BEs ORErEEEiTa s,

B - AR RYE NV | O |[RIEEEEHLOP TRETE S,

WE: B AE C:ME A e Leemse

% 1, I-CHIET BPMEE A ICBIH 580013, BO—20NUF25 L7y TEEEIL TS, IR

WIEBEEEY 2T A0 — 2 LD, BB SRS AHICH T A RN OMENAE 1— 20h U k15 L7y I THEIL T4 ey,

REDOBE /Course Description
REZRELLCOPTREHATAICECEIN IZMEOERNFEGTHY . EXEELTOIZRENZELEELRETEH S, TXZHREDEMT
HB. tAZFY, HBEBT., BP2EBAEVSELEZRRTHLHICE,. BEORREVAVOEENREY), ERXIFIZHULITE,
BAREOBEXHABOIS BRBENNIN VEOERELD, FEETR, TELTRJIZEIKT—RAARTA—, T—AXVYY REEBELTH
RN RETHIEH EEHDIERRNEHEES,

FEBEREE

CHE Y—EANREICRTIREELHMNEOMENRERIC OVTHATE S,

CHBEYY—ER, £EIROR2OERIBTZZVETORAMEZERL. RENTHOERICODVTHHATE S,
CISHL URITEAAY NOFAERRUSATE S,

CFYNAROREVAVERERREL, REEZSHTL THERERERTE 2,

- REVAVERICBEALT, BEBRATAVRLNA—BEOODI 15— 3> OREA 2R LURATE S,

The aim of engineering ethics is to put ethics into practice in actual situation; that is it's most important role.
Various skills are required by engineers to protect their colleagues, organization, and themselves from potential
crises. These skills include problem finding, quantitative risk assessment, acting according to industry rules and
ones position, and cooperating with others and adjusting to circumstances. This course fosters students’ ability
to propose realistic ethical policies through case studies and case method learning.

Leaning Goals

-Participants will become to explain the difference of value between managers and engineers on products and services safety.
-Participants will become to explain the meaning of ethical attitude understanding limits of compliance on guaranteeing safety on products,
services and production processes.

-Participants will become to understand and apply the method of risk assessment.

-Participants will become to find and analyze safety risk factors at campus, and suggest improvement.

-Participants will become to design the communication framework on the safety risk, and explain it.

HRBE /Textbooks
BEETX RTER "GEUHTOIZRE, (H3MR) BNE xEHREFLED

SEEREEHEEICIF O) /References ( Available in the library: O )

FRERE, WEFE (2008) "R4mE, EEE. FHEAER
WERAR003) TWENEHAOEMERE, ART SV NV TFHUAHE
HHFET KHFFEF- HAFAQR016) THMTERE.) BT TEHE
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HBERE

T RIEBSH

(Business and Engineering Ethics)

BB WA /Class schedules and Contents
1,2, REMLBE  BEBLEMBOBELNEV
34, ZTEERELME
56. ZNETFLRLHER
78. IZHAI-VAIOTEAXV KN
910. T—4TavT(): ¥V NARORE RV EROBE
11,12. 7—=023v72) : F¥Y U NARADRE VR VERORAERRR
1314. VA -DX1”"7—>3>
15. F&O

1,2. Safety and ethics; Different viewpoint between managers and engineers
3,4. Safety law and regulation and ethics

5,6. Compliance and safety practice

7,8.  Ethical risk assessment

9,10. Workshop: Exploring safety risk factors in campus; Field survey

11,12. Workshop: Exploring safety risk factors in campus; Presentation

13,14. Risk communication

15. Summary

RAESHM D A% /Assessment Method
20% BETOEFICETIHELRLKR—K
20% EREDIRY IR BEALKR—K
20% FEHICHETZDELHEBEROITIL—TEEK
40% REFOEIHBELD—0>3v T ICETR T IL—THEK

20% Final report on "Safety and Ethics"

20% Reflection of each class work

20% Group presentation on preparation and questions

40% Group presentation on in-class exercises and workshop
Group presentation on in-class workshop's result

BHRLAR—N B (AdH 11X 12pt. 2000XF L)
Final report Format (A4 size. 12pt. 2000 characters in Japanese )

REYOFFmELE (=)

96+ : IZMEBBEODZEZIFICOVTLLKEBRETETHY, HBELLEIHAREVERBEXFOEALNDIUFEZR<SEBHELEZLT, FAELOHME
CEE BAENSARFHOBENTETVS,

90+ : TEMEBOEHBIC DV TLIKERTETHY, MELEIHARESLVCBEXHTOEIALNNBEEZ LN S, MESOREEBEET
W, BENSERFHEFSSELTVS,

85+ IZMBOBFHICODVWTERTETHY, FABEXFOIALDOUBEEEZEL LT, RENZERAHICOVTEELTVS,

80+ IEMEOBBEAMBNROEALNDILSEERBLLELT, RENEFRAHICOVTEELTVS,

75+ BEERNECILHINILETE TS, TZRENEFERFEHIZOVWTEELTVS,

70+ BERAN ECILHDHNIBETETHY, BOBRVYOEBRAFHEEZI TV,

65+ MERNECICHZNIBETETHY ., BOBYDOEREZEZA TV,

60+ AERNIBREREFETETVWDILS>TRHDHN, E=ZFNREIEZ>TWD,

59 IZGEBICEATIEBHATETVALD, BECEBRCEPOERLBEICKALTVS, BEQOEEN TETLERL,

Assessment standard for reports.

96+: Attained well understanding of engineer's view point and chose realistic solution policy based on extracting essence of the problem and its
classification.

90+: Attained well understanding of the point of engineering ethics and tried to explore realistic solution policy based on thinking of focus social
circumstances, status of casts of the question story, and extracting essence of the problem.

85+: Attained well understanding of the point of engineering ethics and considered ethical solution policy based on deliberating of status of cast of
the question story.

80+: Attained considering ethical solution policy based on deliberating the point of engineering ethics and cast of the question story.

75+: Attained understanding the point of problem and considering solution policy in engineering ethics' sense.

70+: Attained understanding the point of problem and considering solution policy of one's own point of view.

65+: Attained understanding the point of problem and expressed one's own opinion on it.

60+: Attained understanding the point of problem, but just expressing impression like some others on it.

-59: Not Attained understanding engineering ethics, and just expressing one's own opinion and impression unrelated to questions. Nor
understanding meaning of the question.

BEBERROTMAEE (R ) . EROLR—NHEEEICET S,

Evaluation Standard for in class practice and presentation are followed to the standard for report above.
BE1TIVERMREIC D E REMER1/158 8 5l A n B,
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. _ SARE
THmERR

(Business and Engineering Ethics)

RIEFHE D HE  /Assessment Method
Your grade is discounted portion 1/15 per an absence without permission.

Efl- BRFZOAAE /Preparation and Review

BHFBELT. BNEORLEMEZTH. ABROREHEEBEERTI L,
Ko, BRFBELT, BRENLEHERENREZRYBRVERZERTZ &,

For class preparation, students should read corresponding textbook chapter to make summary and questions. And for post learning, students
should review in-class study and make questions.

B LEDEE /Remarks
E1ZHOLE- 2R

Given as intensive course 1st and 2nd periods on Friday in 1st semester.

EET2HMNEOXLABAMERERMIITATHES Z &,
Read corresponding section of specified textbook before class.

RHBRVEHTRETIHRICE. SITSBMICHEABLESDCE
Give notice to the instructor beforehand when you are absent for unavoidable reasons.

CORERF., BAETRELET,

Japanese is language used in class.

HEEANSOXYE— /Message from the Instructor
BIEXT AT THEIRY DTS NBRE[MBICODVT, RYHFERITZIEORINSTOABEZRD. BXTRERREOREMLE, EBRIC
BELEHEHEMEL, BTHRIIIFRBEGAL EZEZTVL,

It searches for the content of "Ethics" problem frequently caught up with media from the aspect of engineering
that we major in recently. The event that actually occurs from progressing logic is made a teaching material in
the lecture, and everyone thinks something to be an engineering ethics together.

F—7—R /Keywords
THHE (BMERE ). REH/RBE, RETH¥. URY: TEAXYN, URY- D314 —-23>, AROE
SDG12 2<K3EF 2N SEF
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- s _ SARE
OIRERAM (EIEXIZRA)

(Environmental Principles  ( language: English ) )

HYER TH  EAT / Hiroyuki TSUJI BE#HB L X2—0CFE0OFE, HH Eih/ Tetsuya KUSUDA / SEEEEER
/Instructor FH%E IEA/ Masatsugu CHIJIIWA / SEE EhERT

BIBER By 28 {y 21 138 RERRE B AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRIRSAHICHITRRE HEEE
KO3 - IERE I @ |RIEMREERERL T { fohD DT EIE5T 5.
k1 i
B - T - R il O |EREREFEL <5FEL. ERFIERICEATE 28Eh%E 51114,
RAL - AR - BE I O |RIERIRE CRALERES. HiliE & L TOHERET - SERESICT 5.
X@ REC E_ﬁli O BE A JPJF_DEﬁiE ~ i ) EEEA
B, I-lCREd 2R AR5 A BT aRENIE. Ba—200UF a5 Lvw FEREIL TS,

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description

How do we recognize the fact, pick up problem and try to resolve them, when we think of the Environmental Issues? At this course, we will learn
several theories to consider the issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a way of own
thinking, deconstructing existing frameworks.

MEBR, REBEZEZEZDBIC. EOLSICERZRRBL. REZERL., EOLSIZTOMRICEHVEESELTVRIDOESSH, KFER
Tk, REFMEERENICRETDLHNEBREZTF, TS ZAVTREEROTVKIEETS. £, ThoNBERMEXEE, BE
LFTDEILKY, BSORAFEBSNBDELSICKEDEZBET,

HRIE /Textbooks
Handouts are distributed if necessary.
DEIBEUTERZLRNT S,

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

Introduce some references in class.
PBEISUTERFICBN TS,
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HBERE

OIRFRM (RIBXWITA)

(Environmental Principles  ( language: English ) )

BB WA /Class schedules and Contents

Part1: Environment Philosophy by Tetsuya Kusuda

1. Principles of Environment and Environmental problems and issues

2. Structure of Environment and Relation among Environmental Elements
3. Environmental Problems on Society and Economy

4. Environmental Problems and Technology

5. Environmental Ethics

6. Application Exercise and Presentation

Part2: Normative Approaches to the Environment by Masatsugu Chijiwa
7. Introduction

8. Consequentialism and utilitarianism

9. Singer’s utilitarian case for animal liberation

10. Deontology and Kantian ethics

11. Regan’s deontological case for animal rights

12. Virtue ethics and the environment

13. The concept of justice and the environment

14. Normative Approaches to the Climate Crisis

15. Group learning and discussion

B REOEE (WHEHEH)
1LRESLVREBENE SRS
2 REDOBECEXZMOBERMY
IREBMBELHS BEATA
4. BRI RE & &Kl

5. RIRFE L RE

6. CARBLEBRRORR

FU®IZ

FREREDAER
9. > U H— ORI ERE 5 B IR
10. BB E N MRE
1. L= ORBEME S B YIERIR
12. BREBERR
13. EROMERERE
14. [IRREANORENT 7O0—F
15. T\ —TFB LR

a5 3E  /Assessment Method

Part1: Attend all lectures and discussion sections. Complete a reports. (40%)

Part2: Attend all lectures and discussion sections. Complete two or three short reports. (60%)
B1H £TORECBR\OSM. LAR—BNREE, (40%)

B2 2TOREEERNOSM, 2380 LR—MRE. (60%)

Epi- E%FBOANAE  /Preparation and Review
Pre and post homework on handouts.
BAEERICODVWTOFEENI VEICLS,

B LEDEE /Remarks

Lecture method can be re-arranged cause of novel virus infection trend.

Basic knowledge on Environment studies is required to participate in discussions.
Official language: English

FHEIANABPRECBHEICL > TRESENEELBIEENH S,
RREICAPDZIERZEDH T, BROBOBRRICSETED L,
ERSEEE

28 REANORENT7O-—F (THEER)
7.
8.

HUEASOXYE— [Message from the Instructor

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
HEBETTHBLSBZEERE D,
Lecturer's E-mail; Tetsuya KUSUDA: hai54900@par.odn.ne.jp, Masatsugu CHIJIIWA: masastugu@hotmail.com

F—J— R /Keywords
Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.

RIRE. il ME. BHE. AB. BR, &2
SDGs 6, 7,8,9,10 11,12, 13, 14, 15
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HBERE

RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

HYER ARH BIR [ Noritugu KIMURA / 3EEE178RT, it 34T / Hiroyuki TSUJIl / EBHE+> 2 -0V ENHE
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND PR Ao BITaRen (FEMETRICEICHITERED | . FIEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRIRSAHICHITRRE HEEE
KO3 - IERE I @ |RIEMREERERL T { fohD DT EIE5T 5.
k1 i
B - T - R il O |EREREFEL <5FEL. ERFIERICEATE 28Eh%E 51114,
RAL - AR - BE I O |RIERIRE CRALERES. HiliE & L TOHERET - SERESICT 5.
X@ REC E_ﬁli O BE A JPJF_DEﬁiE ~ i ) EEEA
B, I-lCREd 2R AR5 A BT aRENIE. Ba—200UF a5 Lvw FEREIL TS,

HERERY AT LD -ALAOFEER. BB RS AHICEI T SREhOMEREE I -20h U F a5 Lhvy FTTHEL TS,

BENOME /Course Description
bR, REBBEZEADBRIC. EOXSICERZRBL. REZERL., EOLSICTOHRICHVEESELTVBOESSH, KE
ETR, REMEZAENICRETZIEONEREZY, ThSZAVTEZEZROTVKIHEEZTS, £, ThoNEERAAEREV, B
BEIDEILKY, BESORAFEBSNDEIDICBEDEERBET,

How do we recognize the fact, pick up problem and try to resolve them, when we think of the environmental Issues? At this course, we will learn
several theories to consider the issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a way of own
thinking, deconstructing existing frameworks.

HRBE /Textbooks
PHEIZSUTER &M
Handouts are distributed if necessary.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )

DEIZHUTHEERICBNTS
Introduce some references in class.
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HBERE

RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

BB WA /Class schedules and Contents
1. BEZBE REFEROLEM
2. AR E RIEMRE
. IREBHEBE L ABEM
4. BRERKE(M) IRILF—ERE
5 BHREIRE(2) HYUMRE., BYHERR. SyEmRe
6. REBEDORE
7. B OES EREMBE() EXEGRIORN
8. HiTOES L REMB(2) EXEEmRM
9. BT OES EREMBEB) RKEIRLF—0TH
10. REME() Fltbn B, ABOEE
1. REGBEQ) £HRE. AEDR
12. REBREB) BRDLEEIE
13. REME4) HABERE
14. iﬁiﬁfﬁﬁ(S) EREE TR
15. REMEG) BERREOREK

. Course outline necessity of environmental principles

. Environmental ethics from the viewpoint of problem-solving training

. Environmental education and humanity

. Environmental problems in history (1) Energy and the environment

. Environmental problems in history (2) Vegetable fuel, animal fuel, mineral fuel

. Environmental problems in present

. Environmental problems in advancing technology (1) Pre-industrial technology

. Environmental problems in advancing technology (2) Industrial revolution and technology
. Environmental problems in advancing technology (3) Future energies

10. Human rights and environmental ethics (1) Banner of altruism and human dignity
11. Human rights and environmental ethics (2) Bioethics, thought of human rights
12. Human rights and environmental ethics (3) Rights to lives

13. Human rights and environmental ethics (4) Inter-generational ethics

14. Human rights and environmental ethics (5) Earth totalitarianism

15. Human rights and environmental ethics (6) Presentation

0N OB WN =

©

RAESHM D H3E  /Assessment Method

NHLAR—K 60% HIEH2E., BE (A4 X, 12pt, 1200XFH L)
Report 60% Two times in the term, Pattern (A4 size, 12pt. 1200 characters in Japanese )
LAR—RNHMEEE (R)

900+ HMNHFEBEA-BEEZRATETLS,

80+ METHBLABZSAL LBEZEHETETVS,

70+ RETEBLABOBERTORBI TETVS,

60+ BMETH-ERABEERL TV,
SORXTH-ERABEEBELTLEL,

A RETEBAREZR/TLAEL,

Evaluation Standard for Report

90+ Be able to develop thinking over expectation of instructor

80+ Be able to develop thinking applying knowledge provided in class

70+ Be able to develop thinking in the scope of knowledge provided in class
60+ Understood basic knowledge provided in class

-59 Not understood knowledge provided in class

-49 Not attained knowledge in class

2) REFOEY 40% HE+H8E

In class practice 40% eight times in the term
EEERROMMELE (R)
EROLR—NHEEEICET S,

Evaluation Standard for in class practice and presentation
Followed to the standard for report above.

Efl- BRFZOAAE /Preparation and Review
EAERICOVTOFEBNIf VETT,
Pre and post homework on handouts.

B LDEE /Remarks

WEIANABPEOCBEICKY), REFENEEILED DD,
RECHAIDIEREZBH T, BROBOBRICSETED L,
Lecture method can be re-arranged cause of novel virus infection trend.
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HBERE

RERW (BEABXBITA)

(Environmental Principles  ( language: Japanese ) )

B LDEE /Remarks

Basic knowledge on Environment studies is required to participate in discussions.

FASE: AAXE

Official language: Japanese
HYENSOXYHE— [Message from the Instructor

HFEBETTHLSBZEERE D,

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
F—J— R /Keywords

REH, Ml RE, Bt AB BA &

Sense of environment, value of environment, ethics, sustainability, human-being, nature, society.
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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

HYER FI1—AK

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERETIROND [PUESAHICEITL8EN (FEDMETHICRICHITHEED 1 . FIERE

/ Competence Defined in “Diploma Policy”™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

PHIES BHI5 T Bh 5208
0% - 5294 I 5 A B LB A E B M1 AL 10, RN 5 T AR R D,
e I ERGEAIEEAL T, EATOA~T R 2L CLELRELRAERI 15,
I FHAVHE CROS N AEEN. BoFLh. EVERAl B SEh ST B,
o - . RIS L TR AL E B, T8 T SRR T 2 TR AR
h | A S B - B SRAIE, B 307 a5 kv FERIEL TS £, FIRERIFE (A5

HEE & FRES AR BT RREDORMERES 20N £ a5 Lv oy TTHEEL T ES L,

REDOME /Course Description
CEPZAMEREETEELZZTRN S, —EHBERE- THE MRETSCEICLY, REAOHBELTTREEBS BV GHRZEL TH
¥ZWzOlbEd, FELEROEEMCACEMOIBEBZITS L ZANE TS, — EHBEAORENPTRELZBEL EHEZZT, 5 V\E
HERRERIOD IO NF—LASNL, EMZEN L ERKE2RKT S,
FERRE
1. HEAELTOREZZICET. BYICADESENTES,
2 . BBIASATOECOEMZIEEL, BYRBEHEERRTES,

The objective of this couse is to provide a structured setting for understanding the transition between academic
education and functional practice so that the two experiences complement and reinforce each other's value.
Students are expected to develop basic levels of skill and knowledge.

Attainment target

1. Acquisition of background as a member of society and appropriate behavior

2. Understanding one's aptitude for employment and practice proper job hunting

HRIE /Textbooks
FICHEL
none
SEEREEREICIE O) [References ( Available in the library: O )

HIZAEL
none
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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

RESTE- WA  /Class schedules and Contents
ATT1-)i, RKEXEOWHE, SBELOHBKOSZARET S,
FHICOVWTRE., BBHA RESRIB &,
The schedule will be decided on the consultation with the company and student. For more information, please
see the couse guidelines.

XERFHA O I-ALBVT, —REBERTZIREREBREORMLL L THHETIESE.

1. EER  EEOHIREAEHAICHEE, BRFGFIRE (EXRF RRRGFIRE, BRAFERE ). 0@, BfHE. RFIVR, 70K
—HILEREORREEREOMBEKZT S,

2. RIRR  RIBRFFRMFOBE, ZHAREFHE. BRATLAOKRE, ZRBEROKRE. 0 NREFK. BIKEEHE, KX &
ERIMEOKRE. BEREER. ZHARME- Bk HERBORE. BREBMEOBBRZOMBELETS,

3.BER  BERAZERLITIRERMEHAMCHEE, BEOESFHE, EELANLOBEFE, BEHERBEOER. BESKMEED
BHEEETDS,

4. IR HEIFE, £EEE, BIEE, MRRE. WREE ISZNSOMBERETS.

* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

Japanese first-class architect. Each student will spend more than 60 hours in a participating architectural office which
deals with architectural design, designer's supervision, structural design, site supervision, work supervision, etc..

Follows are examples of architectural office,

1. Architectural Design firms with recognized design stature: Predesign, Planning, and Schematic Design, including
programming, client contact, developing goals and concepts, site analysis, schematic design, code research, building cost
analysis, and design development

2. Architectural Equipment Design firms with recognized design stature

3. Architectural Structure Design firms with recognized design stature

4. General Construction Company which deals with site supervision, work supervision

BAEFIM D A5 3E  /Assessment Method
THERAE, OFER, MELLXO TFHMEE, . FELCLPERBESH SKRENICHITT S,
FHICOVWTR, BEHA RESBITRZE,
Evaluated by reports of each student and reports from the conpany

E§l- BRFZOAAE  /Preparation and Review
A2B=22Y THEOEMOBBEZERFL TH &,
It is necessary to survey on the work of company.

B LEDEE /Remarks

ATT1-)iF, REXEOWHE, SBEEOHKOSARETS. FHICOVWTE, BEHS RESBID &,
The schedule will be decided on the consultation with the company and student. For more information, please see the couse guidelines.

XEETFFAOI-ACHEVWT, —REFITSREREBAEOEME L THLTZEER. ZENRE TEXRH(EE. BiE, KRB I5E
B BIEBEICEIZERER, CRShD, XL, BEEEBOAMRBORZELAEFTSNTHY ., hRHICERZERELELD L
RUBCEBENEEICRITHCEZANELTVS,

HIEELT (RBEOBEAREERBELTELIV ) M SEEEZZID L,
The trainer must be first or second-class architect or registered architectural equipment engineer.
BHEN,SOAYE— /Message from the Instructor
XBEFHAOI-ACHVT, —REFIIREEIBERENENE L THLITZEEK., BEUEESOLOOMELRE (S ) REEAS
6OREULE(1BH6REEHBELTI1088LE, BsAEGKT2BBLE) £TF5,
* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

Japanese first-class architect. Each student will spend more than 60 hours in a participating architectural office .
ex) more than 10 days x 6 hours/day, more than 2 weeks x 5 days/week

F—7—R /Keywords

8/ 104



HERE
BEERY AT ARBEBEEES AT L)

(Introduction to the Environment and Resource Systems)

HEER REERVATLAI—RALHE (cO—AR)

/Instructor

BIBER B 28 {1 5 12825  RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O

HNRER [#ER] REERZATLO—A

/Department

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND PR AHIC BTN (FEMETRICHISHTEEED | . 2hiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES A#ICBITHEEN ZEEE
ROGEE - IERF I @ [BRERVATLI-ATEFATVC L TLEGERRG - BilrEigisd 2.
;1 i
B - P - RIR il
Rl - BER - BE Iy
o PE O:FE A PrEE RIEGRL 27 LE
B, D lCFffind 2P AR5 A#HICHIT R8N, Ba—20h ) Fa5 Lv» JEHEL T S, GRIEER 2T L)

HEBEERATLI-ALACEEL, HEBSFESAHICE T 2EENOMENEE I - ADN ) F a5 LAV FTHIIL T S,

REDOHE /Course Description
AHETE , RARAS AT AI—REFATU< LTHERBBNAN BHEEETS. RASHLY  AEIL5LORECMET 25
A%, FLERBURIVE  REBEBREEORENZIIAY MRIBENBELTEBENATVD, BREERVATLAO-AZESLETHY
EREWMEOMBLALLSUT  HENBEZBEEET 5 & A AETSH B.

In this class, you will learn basic theories and techniques that are essential for pursuing in the Environment and

Resources System course. Course materials may include environment related applied engineering (such as

environmental chemical analysis and water quality engineering) and environmental management (such as environmental

risk assessment and environmental policy & administration). Class content is chosen through a preliminary discussion with your research
supervisor.

HRIE  /Textbooks
EMEEEHEDETTIED

Selection of the instructors

SEEZREE®EICIE O) /References ( Available in the library: O )
EHRIEEHEDETRTIED
Selection of the instructors

B¥StE - WA /Class schedules and Contents
CORBER>ATLEREF, REEFRATLAI-ATHEEZESD TV L THEBELBZ2EBABOEEE2BIET, BIELCHE>TE, &
RIEEHELSETFTOFERBEERAE- AFIILEFCOVT, T2V HILTA 009 2EREL, FALCLBULERANBZXEESEDLH0
BRIAVF1SLERETT S,

The class is intended to incubate basic knowledge and techniques that are essential for pursuing in the Environment and
Resources System course. Therefore the course content will be customized for your own.

RAESHM D H3%  /Assessment Method
MREBEHEN, RECHTIES NBEESIHII2ERYE: BEELII2ERABOEBRESEEHNICFTMET 5.

Your research supervisor evaluates your grade based on the quality of understanding as well as attitude at the class.

EH- ERFEEBEOHAZAR /Preparation and Review
MRIEEHEOERICHLV, FH BBICHZESIE,

Follow your research supervisor's instruction, and make efforts on class preparation and brush-up.
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ERAE

RRERATLERIRBEERS AT L)
(Introduction to the Environment and Resource Systems)

B LEDEE /Remarks
HBENBEZEBEITZICE, SERPSHFLRINCELEEZHERCRETIVEN H D, BIESHA RELKHHK,. MREEHEICHKRTDI L,

This course needs a separate application to the Academic Affairs Division other than the regular course subscription. Consult with your supervisor
how you can join this course.

BHENSOAXYE— /Message from the Instructor

ERSHFOBHFILL, BEETTRYBELEChZ22TOERAROEEBERETHS, MRESHIEOEANEERBEFEEZANDIL,
BEORICHT<KATIY EVAVEESECOVT, HSRXBETHEFEETHS.

You need to make efforts outside of your class as well to master course materials and relevant matters, which are performed more than following
your research supervisor's instruction.

F—J— R /Keywords
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BPIRE
oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

HEER KXEH $E/Fumiaki AMANO / TRILF—RBRILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

FEETIFONS FRESAHICEITEE0 (EEDMETECHICHITEEE0) | . FEEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAE5 J55H BT BREN EEL

5038 - 1962 1| ® |k msEm cEd 5RO AT B,
HihE I

I-1 | O [MEOTLLE—ROFEENE LA 2BENEETT 5.
B - - FR T—%

M—-3
BRI - AR - AU V| ® [@REORERIRcRaReE L F S 5. (LERINED IS Sl CHIT BEAES D,
KO BPEE O:FBE A: PPEE i ] " .
1, 1| S BEAHES A BITBAENIE. BI-2DAUF25 hvy FEBRL TS,

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
BELEXOTL, KEREEOIRLF—ZTRTOLACS VTBTIBBRSEE > L LEERRSEBRTT. TXAY—ZTRT7OLA%S
HedEHICE. EFBRBOLE (EXLE ) ZELKERIBIMLENHYET, ARETR. "FEHHR) & "EER CHITERILENOR
BEZUET,

Electron transfer reaction is the most important energy conversion process, for example, in photosynthesis, electrolysis, and battery reactions.
Knowledge of electron transfer chemistry, i.e., electrochemistry, is required for controlling a variety of energy conversion processes. Students learn
the fundamentals of electrochemistry from the viewpoints of chemical equilibrium and kinetics.

[2ZEB&]
C IRLF—LFICHATIEMIN AR EFICOF TV,
C IFRLFALZEICOVT, RENICEELTRARERRL, BAOERERATIENTES,

This lecture aims at understanding the topics in energy chemistry. You can think logically about energy chemistry to search for solutions and
express your own opinions.

HBE /Textbooks
TRFEDAYBAEER FT7R. RELCERA

sZEREEFEEICIE O) /References ( Available in the library: O )
O EFBB0E —SBXRIFEAM (BT E- $HH—B E) BRE/E . 3,675
O T7HhFDAYEBZE (L/T) %8R, RELFERA

10/ 104



oTRILF—{tF

(Chemistry of Energy: Reaction Kinetics)

RESTE- WA  /Class schedules and Contents

1 HAHA>RA guidance
TITRIILF—EZEFHE energy and chemical equilibrium
EMNOHME  control of electrode potential
ZILARDOR, EWEMN Nernst equation, electrode potential
RIREEB (1) test(1)
JH# photoexcitation
¥{tZ  photochemistry
RIREEB(2) test(2)
9 ERBENRE the rate of electron transfer
10 RILZZXKNU— voltammetry
11 BEEZ () test(3)
12 FHRFEER. BLUEFW(1) Presentation and discussion (1)
13 WRKKX, BRUEFEHREQ) Presentation and discussion (2)
14 FHRRER. BLUEMB) Presentation and discussion (3)
15 #&55 Discussion

RAEMD HE  /Assessment Method
JEE30%., FEE20%. 51 20%. LKR—K30%

oO~NOoO O, WN

Grading will be based on test (30%), presentation (20%) , discussion (20%), and report (30%).

E§l- BRFZOAAE  /Preparation and Review

FRLARILOYBAZFEZERELTVDR L,
The students need knowledge of basic physical chemistry.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

EMBE
RREMAE7OEA

ER IXLY¥— REBFBCECHEOZEES, LEEMEOLSELSABEOEREZASHICTILOOERIZZICOHTIEL L,
Be interested in the issues of resources, energy, and environment and have a solid scientific foundation to clarify the essence of the issues from

the viewpoint of chemical engineers.

F—J— R /Keywords
IxIILF—, LZFE. EBEN. EFBH. FHCIIILF—

energy, chemical equilibrium, electrode potential, electron transfer, activation energy
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¥rIRE
oftEFERICIE REMLETOER

(Kinetics and Reaction Engineering)

BHER BR B /KenjiASAMI/ TRILF—RBRILFER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

FEETIFONS FUES A TR0 (FEMMETERICHICMHITEHEED) | . FHEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Seecific Tarzets in Focus

FhE5 A CHITEEED ZEBE
KOG - ITRE I @ |EF At A0WRICeEIEERIGEEH. REHE. REESE S OEEG - EiiTiEsd 2.
A1 I

o-1 | O ﬁ%&ﬂﬂb%iﬁiwy\ﬂﬂ EFELERECT SRS LFOFE TR A, ERORILEERETT SaRENEEEE
g4 &,

B - I - R

tad}
=

M- - o fﬁ@ﬁ%ﬂﬁbﬁﬁﬁﬁ%ﬁ&?ékiﬁmﬁﬁb\EE@E\EEﬁﬁ®Em67ﬁD—T?%%ﬁ%
=ar - 8 iy

KO :B<E O:FE A PrEE U

%1, [-|CRT RS A CBIT 8N, BO—2ONU+25 Lvy TEREEIL TS, T

KIS DO 20— ZLADEEIL. BB SRS A BT BEENOMENEE 01— 20N U F 15 L o 2 CHEEL TL AL,

REDOME /Course Description

COBEOBEIUTOERY THD,
1LLZERBEEE RISBBOERICODVTOEMARERD S,
2HEOMRT NIV TRBRE, RISEBOE, SEE- AL, TheRk F1AHYSIUTH,

HEAR

- ALETOEAOMRICHABCERGCEER, ROEE, SEARKELECHIZIBLEVABEZERNA DOBRENICHICOHTVS,

- EERISEE., RISHEE, RERREEOAEASREEBSOMRICOVT, REH, RENICEEL, B2OEAPHNEHBRICRATS
CENTED,

Lecture in English opens every two years; the course is scheduled to open in 2022, 2024,......

The objectives of this class is :
1. Thorough study on the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their own research work.
2. Presentation by every student about his/her own research from the view point of reaction kinetics and mechanism and discussion with other

students.

HHRIE [Textbooks
TRrREFORA YEMAE F8R (T)

SEEREEREICIE O) [References ( Available in the library: O )
FICEELEWV Nothing specified
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oftERI T

(Kinetics and Reaction Engineering)

BB WA /Class schedules and Contents

1A A BA

2 RISEEEMR (1) [EER]
3RSEERR (2 [1aRBEER]
4 RISEEEHR GB) [2ARBEEER]
5 RISEEER 4) [FLZTAR]
6 RIGHERR (1) [ERIS]

7 RISHEERR 2) [EFREEM]
8 RUSHEER (3) [E#HRS]

9 RIGHERR 4) [EBREER]
10 BHIBA(1)  [BICRS]

1M BHBNQ) [KkEACRS]

12 BHBNG) [HRERK]

13 BERL(1)

14 HKRA(2)

15 e RTER

RIEME D 5%  /Assessment Method

Guidance & Introduction
Theory of reaction kinetics (1)  [Rate equation]
Theory of reaction kinetics (2) [First order kinetics]
Theory of reaction kinetics (3) [Second order kinetics]
Theory of reaction kinetics (4)  [Arrhenius equation]
Theory of reaction mechanism (1) [Elementary reaction]
Theory of reaction mechanism (2) [Steady state approximation]
Theory of reaction mechanism (3) [Chain reaction]
Theory of reaction mechanism (4) [Transition state theory]
Case study (1) [Oxidation reaction]
Case study (2) [Hydrogenation reaction]
Case study (3) [Reforming reaction]
Presentation (1)
Presentation (2)
Discussion

RRAB(40%). BEISE(A0%). LR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

Ep- ERZFEDORNE /Preparation and Review
1. EBTCRALMERSEELERCHBOERZEBL THL L,
2. BHEOMRT—XICODVTIRBEE, REEBOENSIKEATHBL I E,

It is important to consider the relation between your own work and reaction kinetics and mechanism.

BEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

11/ 104
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EMRE
Ens v BiE(l T
ORIERETIE BEN27OER

(Reaction Design and Engineering)

HEER A B8 / Katsutoshi YAMAMOTO / TRIILF—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SR A O BT AN Tz EE
RO - FIRR I ® |WECEE CE D R R AR E 1SS T B,
HIRE i
I-1 | O [{EPREOEEER ESEEH B TRET 2R SR T 57 O0RIENEZEHEIZHET 3,
B - T - /I M-z | O {EERmOESst c B e bt Bl kL. S 0T 5 - DR iE8Y 3,
I—-3=
R0, - B=E - R W
H@:BBEE O:EE A PPEEE JE——
W1, I |CHmT 2S5 A4ICBITB4E0IE. 8O- 20N FaS L7y FEREIL TS, Hesal

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description

EAZA MERBFPHEZELELTIENICEAVSATLSIERMETHY . BROUZEIRCBESTRESBEVENTH D, FHERT
F, EFATANIRRENDZAEMBEBEMEL., TORE HEPBALCOVTEETS,

C RABERUEEAMBOYYE ERFECOVTOABRZEEL., MECHATESZLSIILS

- BEMBICEIIRFRXONBRZEHEL, TORBEZHECODAYPIHATEZLSICED

CEZIERRET D,

Zeolites are inorganic functional materials actually employed in chemical industries as adsorbents, catalysts and so on. In this course, structures,
physicochemical properties, and applications of zeolites and other porous materials will be studied.

The goals of this lecture are:

- To acquire physicochemical properties and synthesis methods of various inorganic crystalline compounds.

- To digest some academic research papers on inorganic compounds written in English.

HBE /Textbooks
45 (ZHEE L %5 LV /Not designated

SEEZREE®EICIE O) /References ( Available in the library: O )
O TEASA hORFEETS, NEREX BRHFE BHALYAIOT 1740 20005 ¥4,900 (Hi5l)
O TEASA hORFELISAL BEXEXE BHREVAIOT1742 1987F  ¥4,800 (B3l )
O €A/~ —ERETH: ERE SEERE BREYAIDT1740 1975F ¥7,282 (HiAEl)

B¥StE - WA /Class schedules and Contents

1 HA A > R/Guidance

2 EAZA b~ O#EE/Structure of zeolites

3 EFAZT A ~NDYHE/Physicochemical properties

4 BMEELTORAMN) 27y F>2J(1) - 7OLAMEE RIS - /Catalyst Cracking (1) -process and reaction-
5 BARELTOFNAER) VZvF2T(2) - i - /Catalyst Cracking (2) -catalysts-
6 EMaEe L TOFAQS) ToMoatiE 7 O+ A/Other catalytic processes

7 B{cfhiE & L T o FIf/Oxidation catalysts

8 WR&E & A 7> X#/Adsorption and lon-excahnge

9 Xk, HRUVEHER 1/Presentations and discussion 1

10 HEK., BKRUVEIEH 2/Presentations and discussion 2

11 RER, BKRUFFH 3 /Presentations and discussion 3

12 &K, B KT 4 /Presentations and discussion 4

13 HEK., B KRUVEFH 5/Presentations and discussion 5

14 REX, BKRUVFFH 6/Presentations and discussion 6

15 F & ®/Summary
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EMRE
Ens v BiE(l T
ORIERETIE BEN27OER

(Reaction Design and Engineering)

RIEME D 5%  /Assessment Method

BEA NS/ Participation 20%
7 L€>F—3 3>/ Presentation 80%

Epi- E%FBOANAE  /Preparation and Review
B, FEOBBEREIALBRETONT, BRINICEIEOBRNBREZLI<SEEIZCL, BETHNLELNBBERESTRUHEZ R
EL., BRFETR L,
Review previous lectures before every lecture. Students are highly recommended to read references introduced in a lecture.

BELDEE /Remarks
BETHY EF2MBICEITZIRRZLTESVET, BEFXTICBHETIRTBERNLER A, TLEVT—Ya>AEREERLTHEKLSIC
At the final part of the schedule, you have to make a presentation about porous materials referring at least one scientific
paper written in English.

HUELASOXYE— [Message from the Instructor

HERBOTEREA. RRPHBTORSHE, BENEEENOSMEHFLET,
Constructive participation is highly expected.

F—J— R /Keywords

12/ 104



#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

BHER SH Mz /Hiroyuki IMAI/ TRIILF—ERILZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND MRS HiTIcEIToRE0 (FEMETRICHEICHITEEED 1 . 2hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Seecific Tarzets in Focus

P AHICBITEEED DEBE
05 - TIAR I ® B/ - T EFER 51T A HNENIRE IO T 00T, AL SN SRR URIREIG C DL T
SIS T .
e I
M-1 | O |kdERELG R 23O RITO IR FiiA. FsOFEFIERFT 28EN% 85T 5.
B - fiER - R/ M-z
m-3
Bis - B4 - RES I o ARAE RO :@T{ éﬁéﬁ@ﬁ%ﬁ@ﬁﬁﬁ%\ ﬂﬁpiib‘*iiﬁ?‘?%éct SICHERT & HIC hDOFEORERFM
ZF. TORFCOLWTER BMTEAEEEL D,
MO HE CO:BFE A PrEE PSRRI T o
#I, I-IcHiEd 2285 A#IcBIT28E0IE. Ba—20h U F a5 L7y FFREIL TS,

SIBIB(E T O E2 01— RLNOSEIR, BB CSRHE5 A5 T 2AENOREIEEE 1— 200 U F 25 A7 7 CHEIL T Ial,

REDOME /Course Description

AREEAONMEIE IR ESTRESBVENTH D, FERTR. LEIZTOELATAVSN TV R4 ZMEZERY £, MERISR
UCHMEEFOBHMELEEMRATI, ABHXEZELU T, YEHOBHICESVLEMERSICETAE. SRCLERSOBMHEZRER, MERSIC
BVWIHHTBEERRID LOORENEIENEFICODHD L 2EEBEET D,

Catalyst is indispensable for chemical industries. In this class, the roles and properties of various catalysts actually employed in industrial chemical
processes will be shown. The objective in this class is to learn knowledge of chemical technologies on the basis of catalysis for dealing with
environmental issues.

HHRIE [Textbooks
BFICHL
Not designated

SEEREEEEICIE O) /References ( Available in the library: O )
o FHFLVAMEILS, HiR— ZHMEE- RIPX- WIIE— FkE= F =HHEER 2013F Z&42,800M

B¥:HHE - WA /Class schedules and Contents

1. HA4& > A Guidance

IX/)F¥—/&F# Energy & resources
BHIX/ILF—/F# Free energy & equilibrium
KkF & AR Hydration and dissolution

RISEE  Kinetics

W& & P& Adsorption and desorption

3%k (1) Presentation (1)

K (2) Presentation (2)

9. MERIS Catalysis

10. Ajm{LE  Petrochemistry

1. JU—=2493XAKJ— Green chemistry

12. REFAMAEHRIN Catalysis technology

13. REJBMES /RT7—HRUEFZA K Zeolite
14. &K (3 ) Presentation (3)

15. &K (4 ) Presentation (4)

iERME D A% /Assessment Method

BEOREA DY) &/ active participation in class 20%
33 FRE/ presentation & assignment 80%

® N OAON
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OISR T ¥

(Applied Catalysis)

EMBE
RREMAE7OEA

Epi- BE%FBOANAE  /Preparation and Review
ETXICHELTF—LB2REZEROE
Prepare to knowledge for lecture item

B LEDEE /Remarks
IR (MEAR, B, RIbE ) ICEI2ERAZBZEL TVWSCENEEND

Knowledge of catalysis including synthesis, characterization, and reaction is required
EREXEET
Remote classes may be conducted

BHENSOAXYE— /Message from the Instructor
MNEERXICEEBNICSNTE L

Try to discuss

F—7—R /Keywords

13/ 104



EMRAE
VASNVAG 17 Rig (LS
o N R RRELFTOE2

(X-ray Spectroscopy)

HYER $87K  #6/ Takuya SUZUKI / TRIILF—@ERILZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

S5 Bt b1 AR hEETE

£158; - FERG 1 | @ [EHtBoHT 293EE R FmERRIT A DO TOMBEIHET 5.

Hrat I | A |[EeEsseEsmEis 500010, U0 1Y o PERGTRERIET > FE%I55T 5.
M1 | O [B58ie2m8 B, - EREe i CE T 2B EHB ULEINE 157 5.

B - U - B -2
m—3

I WV

H@: B EHE O:MHE A: PrPEHE R

%1, [-|CRsT SIS AT AL, Ba—20N Y +25 Lvy JEERL T RS, =R

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
REMHBEXRTEILFATSIDZIXBEON,. EFEIMBEOTEICS VT, ZHABREEQLMAE HROBYRVWIEETHD, 2iEHRETS
YORYORELVLEFETR.,. EABYUEEOBRICEZIMBENBSNAEVEEEH5, XBREFICKIBEBNMOERELD,
International tablesM&id 5. EIF DI ENREBERER, BERLEICDVT, BEREHISEFT LTS, BXRFEBICHARXETF—22AVTY
—RMRILNEICKD T 1Y T4 TFIBEZER,

FERRGLUTOEY,

OE#HABMCRI DR EZAVEBERFTFECOVTOAREZBET S,
OBEBNESRIIBEVCAERZBEPIANMICHIZEZNRVHUM N EEBTZ. YVINIVITZRAVLBERT BNETSFEE2EEY
60

When beginner analyst start to the structure analysis by X-ray diffraction, select of a space group is the first gateway. At this class, the reading of
International tables used as the foundations of a space group classification is studied first. After touching the theory of diffraction, fitting by the
Rietveld method for actual powder X-rays data will be performed by themselves.

Purpose:

Acquire knowledge about structural analysis methods using spectroscopy on solid materials.

Acquire insight and judgment regarding crystal structure and symmetry with structural analysis in mind. Learn techniques for structural display
and analysis using software.

HRIE  /Textbooks
BARXEBTORE-)—MRILNEAF FH & (E), R ELX (B), BRI EELXBEITARBHE (RE)

sZEREEFEEICIE O) /References ( Available in the library: O )
OMBOXNMMEHR SHEEZE HIUUK
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0% S 0 Wi

(X-ray Spectroscopy)

BB WA /Class schedules and Contents

O N OO WN =

©

11
12
13

14.

15

A OO aY

CRMHEERR  (NHRECRAN? )

ML EREN (BTOSE)

CRMMEEERFEN (KRB

. EBEFHZOEB (RIVNILEBERERIKNL)
CEBTAHEOEBI (YAL—FAUH—ORBARER)
MEORBMHEZTOBA (ZATZEEEOSE)

. MEORBEE TOBAI (International Tables DFEdk A )
CMEOXRBHEETOBAI (BEH )

MEORTMEE ZTOAIV  (ERRREHEREE)
SW=RKRILNEE, 749 T 42970775 LRIETAN
OIS ADA Y ARN—IL EHHRR
NEB=2TAVTAVTENT A=A
CBITNT X —2 OEE

vt

. Introdaction

. Symmetry and crystallography (what is symmetry operation?)
. Symmetry and crystallography (space group)

. How to read the information of International tables

. Review of quantum dynamics

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture Il

. A structural change and diffraction pattern change

10 .

A powder X-rays setup for structure elaboration
. The Rietveld method and fitting program RIETAN
. Installation and initialization of a program
. Pattern fitting
Parameter setting
. Analysis procedure

RAESHM D H3E  /Assessment Method
LR—bN 100%

Report 100%

ETTR

EEFTDORNA /Preparation and Review

45(2 7 L /There is no important notice.

B LEDEE /Remarks

PNEEHBI IR TREETSOT, HNBELTERL, AREREBEIDC L, (BRI "BRXRBITORE, )

EMBE
RREMAE7OEA

This class base on to the textbook., so each student has to bring the textbook and reference, and to prepare for attending each class.

HEISA BEFRISARBERT. 2021FERBAEISAFHBEND,
English classes and Japanese classes are available every other year. Japanese classes will be offered in FY 2021.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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N . ~ mmaE
o BRI T = REMLETOER

(Separation and Purification Engineering)

HYER BIE  ZEF / Syouhei NISHIHAMA / TR F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAE5 J55H BT BREN EEL
5038 - 1962 1| © [MEOSEELTE T AHEEIEST B,
HihE I
I-1 | O [WEEHEENT 2 0ORSOFEEIRA. BALTERT 2ENEENTIEET 2.
B - - FR T—%
M—-3
BRI - AR - AU V| O |[@BEOERIERCHRERIeE L. MEOSEENOBRO MRS RRT 2B S 2,

%@ :BE O:MBE L PrEE JS—
%1, 1 CHET BPMEE ST AL, Ba—20NU+25 L7y JEREIL T RS, -
SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
MEOIHBRE, SESNMEEEEIZADLHOOEELEMO—DOTHD, FBEXTCRIBREOFTE, BEXBHRICBAITZIHEMCIOVT,
BIAAYRREEARBEEENY LY, BRASET/OLAETERRTS, 54, BABRCEI BT OXBERE E8L, /LY
UF—=23arEITS,
[zEB#&]
ONEODBEREN / 7OEACHEITZ2EMANSHARZFICOTTVS,
OWEOIBBRFEICOVT, RENICBEL THRRZERL., EFNRMASRETZI N TES,

Separation and purification of materials are one of the important technologies in the chemical industries. In this lecture,

hydrometallurgical technology and process, especially ion exchange and solvent extraction, are introduced. The review of

the latest literature related to the hydrometallurgy is also given.

[Attainment goal]

(1) Obtaining professional knowledge for separation and purification technologies and processes of materials.

(2) Obtaining abilities to think comprehensively and to offer solution from professional point of view for the separation and purification methods of
materials.

HHRIE [Textbooks
HBEHICETTS,
Textbooks are shown in the class.

SEZEREEHEEICIF O) /References ( Available in the library: O )
HBEHICETTS,

References are shown in the class.
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ONRERRIEF

(Separation and Purification Engineering)

BB WA /Class schedules and Contents

1. BRXBETOEANHE

AT RBEO B

A TR B

. HEEIEE#E

.OOX NDBE

A A OREEOKREADEA
A FREEDERBEA OB A
CAFTUORBEICETSA L E 11—
9. BERHE OB

10 . EXBRICAVS DA
1. AO0=77F+V2 A&

12. 29 —tKZ—

13 . LERISEBHAA AR E
14 BERBZEOERNBHEAOER
15 . REWMEECEI I NELE1—

oO~NOoO O, WN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

13. Solvent extraction combined with chemical reaction
14. Application of solvent extraction to hydrometallurgy
15. Literature review related to solvent extraction

0N OB WN =

RIEFFM DA%  /Assessment Method
Fe8 60%
TLEYT—>32 40%
Excersize 60%
Presentation 40%

E§l- BRFZOAAE  /Preparation and Review
BEOEZHNRICOVWT, BEETS L,
Content shown in every class should be reviewed.

BiELDEE /Remarks
CEIZOEBABZEL VWA IENEELL,
Knowledge of chemical engineering does be required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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EMBE

oE A EHLEF BELETOER

(Solid State Materials Chemistry)

HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FHABS R ICHI1THEE FHEEHE
£ - TEAR I @ [ERFIEDC TE) . M- IR TR D Mt . RUSIEEF TR b N2 bR R &
FEEEIEFT B
figE i
-1 | O |BF - FF LUl sEEEHOSETE T 2 BENEEST %,
BE - R - R -2 | O [EffHoEs - OBt BET 2NEETT 4,
m-3
Bl - EAL - BE )
WG j (REE A 1 ol o
3 C? gﬁﬁ< Egmgéﬁﬁﬁﬁ-ﬁgﬁiﬁéﬁﬁﬁm Ba—-20hYFaS L7y FERILTESL EattrHES

BB P02 2 2LAORER, BB CRHES RSB BB EE I — 20N U F 25 Ly JTERL T4 e E L,

BENOME /Course Description

BEROBEKLEHDVEMBONETHD L EZBET. BRIEFICEI TEE, . 8 YELCRCESL "YH. . BLTYENLETER
VDI EERBEELNBL S, BERYEZDLE L EEMBZCENRAIEL SHAITZICCZREBRETD. HERLCHIB[OTTEY K
SHBEEYEOERBEEZES,

This course provides fundamentals of solid-state chemistry and materials chemistry. Students can learn the chemical aspects of inorganic solid
materials, based on structure of crystal chemistry, physicality of chemistry, and chemical reactions in phyciochemistry. The structure-physicality
relationship will be revealed by instrumental analyses.

#HBIE [Textbooks
E{&{tZ, L.Smart- E. Moore®, {LERA

SEZEREEFEEICIF O) /References ( Available in the library: O )
BE&{bZENER, S.E. Dann®E, {LZEREA

B¥:HHE - WA /Class schedules and Contents

1 #&#3EAPY/ An introduction to Crystal Structures

BERIE, XFM/Close-Packing and Symmetry

#F & By F/ Lattices and Unit Cells

# & E & R Hl/Crystalline Solids

#F LX) ¥ —/Lattice Energy

X#& B #f 3%/X-ray Diffraction

BEEHR0&E—t T S v U Ak/Preparative Methods-Ceramic Methods
BRI E— Y )L —4° )L 3E/Preparative Methods-Sol-Gel Methods

9 Bk EEE—KEA B /Preparative Methods-Hydrothermal Methods
10 BE#0{LEEE & EFYHE/Bonding in Solids and Electonic Properties
11 #&F K bfE/Lattice Defects

12 KR TTE & O Y/ low dimension Solid Properties

13 EAZ 4 M0O#EE- $M/Zeolites and Related Structures

14 EEOBiM, FEM. B{EEE/ Magnetic and Dielectric Properties and Superconductor
15 J&EY/exercise

RIEFHM D 3% /Assessment Method
L 7R— K/report 50%
7'LH>F7—> 3 2/presentation 50%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review
#H Rl E/Textbooks
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ol BHL

(Solid State Materials Chemistry)

B LEDEE /Remarks

BESEZRHEOCL

Bring a calculator.
ERLETEALAREZREL THL 2L,
Review the knowledge of inorganic chemistry.

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

16/ 104
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EMBE

o7 Ot ASgst=: B2 7012

(Process Design)

HYER FE&  MA / Kazuharu YOSHIZUKA | TR F—BRILER (19~)

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND MRS HiTIcEIToRE0 (FEMETRICHEICHITEEED 1 . 2hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Seecific Tarzets in Focus

FhE5 A CHITEEED ZEBE
KOG - ITRE I @ |[{FEFEREFOtA &S 70 ART 2S5 T 5,
A1 I

FEVATLATEARE IO o 7O A0Er ORISR INERT & 2 & TEL SRS A

]I[_-I O el Ry S =]
HRIEE SRR EENEIZET 5.
[ BRETL AL TIRIEEIEENEIEET

—— o [EFREI0ER 98I0 C ADRELE - NSEBEL /- FOBBILISL B T3 L+~ PEROHS
Lt R FIF. BIERIEE~ O BRI E BT EAE S D,
HO: W EHE O:BHE Ac: PUEE ——
%1, I-ICRIET AEAEEHEICBITAE0IE, B1—20AUF25 Ly TREEEL TL S, axa s
MIBIE(EE T O b2 0 — A LSOREL, BB EPEES A IHIT A EENOREM EE 0— 20N U F 25 Lvy 7 CHEEL T 20,

tad}
=

REDOME /Course Description
CERBBEPNAAFVTOZ—TYHEEEETSHE. REVORLAESB7OELAOMRIERIC, ETOLADOHEKEDBEORBEIAME
THd, BlZ. LEYORBBEEFREERMA SOLBTOLAR., 27O0LAOARND2 / 3ALEELEYD, FREZRMTOBYERIRES
DR LEETOEANEACONFERD, ZESETE, WERBEAYRSTOLABS LT TOELRICDVWTIHEHE TR LLEEIC, RE
Z7OEAESHTOELRAICAVSNIERRMOBEEREES LT TOBASBFICOVTHERT S,

FEERRUTOBEY THS,

- MEERSTOCAESB7OEAICET AR EBEET S,

- HEEVATATHARBTOCLAEDBTOCLAOBLOBEARVEETZCETEUIBEREZRA, BREZEAEIRENEELZ
532,

For production with chemical reactor and bio-reactor, The combination of each chemical process is mostly important,
together with optimization of reaction process and separation processes. Since the cost of the total separation processes
are occupied 2/3 in whole production processes, the choices of optimal separation processes as well as their efficiency
improvement are the most important key factors. In this lecture, the overview of reaction and separation processes is
mentioned, together with elemental technologies and their application fields.

Goals are as follows:
- Acquisition of the chemical processes and separation processes
- Acquisition of logical thinking ability to grasp individual problems of reaction processes and separation processes

HHRIE [Textbooks
2L /NA.

SEEREEREICIE O) [References ( Available in the library: O )
BEPICEEMBN TS, / Appropriate materials are introduced during a lecture.
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o7 Ot ARETE

(Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

7O+ ASREHELER / Overview of process design

E W7 E / Fluid dynamics

{=#4 | Heat transfer

MBI & YN / Mass balance and heat balance
&7 O+1 A8 / Overview of reaction process
&SI % / Reaction engineering

2870+t A5k / Overview of separation process
& H / Distillation

i / Extraction

A F >R WRE / lon exchange and adsorption
&4 B / Membrane separation

HE 7O+t ABEE / Overview of production process

#4244 E 7Ot A/ Topics on production processes

I ZFVYIIZRT A2 N [ Engineering management

F &/ Summary

RiEFFMD A% /Assessment Method
L /R— K/ report : 50%
7LE>F—2 3> /Presentation : 50%

ET TR

EBRZFEDORNE /Preparation and Review

EMBE
RREMAE7OEA

BETOFERNBICOVTHRE EBEZBEL TERZERDD &, / To deepen your understanding through the subjects and exercises about the
contents in the lecture.

BELEDEE /Remarks

BREIENEENDT U NEBMHL TITS, / The materials are hand out by printed matters.
BEICHEIZEMHREZL THL T &, /Prepare for attending every classes.

HYELASOXY E—

/Message from the Instructor

BVWESEETOCAZEBREIZDLHICE, BUEARST7OCAESB7OCAORRERIC, BAEDEORECIBVETHD., SERLE
EXI24E7OEAOKERIICHBTEDHEMEEZ 2 TIEL L, /To constructing the efficient production process, combination

optimization is quite important, together with selection of proper reaction and separation processes. We wish to become you talented engineered
to correspond with the suitable design of production process in future.

F—7— R /Keywords

7O0tA

BRET. B{uIRME. RUSIEME. 2 BEERIE / Process design, Unit operation, Reaction engineering, Separation engineering
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EMBE

oRmMEIST AT A AL Ot 2

(Advanced Materials Systems I)

HYER Z  R#/Seung-Woo LEE / TRILF—ERILER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRESAHICHI TSR FEEE

*0GE - TEAF I & |FomtAEOERST. ik - AR CREY SAEEEISIS T B,

Hrge i
O-1 | O |5%F  BF LU TOREOEES &S IR 2o hOIEREENETIEET &,

BE . R - ®IE I-2 | O g;&%ijﬂgégg#h BB, EFSSOHTCHETEEE T T ) 7 ILOBLERFIT S BHSETE C.eE
m-3

R - AR - BEE Iy

HO:BCPR O:FR 4 BOME _ ] .. SemtA L 27

L, I-ICHIRE 2FAESHHFICSITEEEN1Z. B -0 TS L FEREL TS,

FERIEF IO 0 -2 UA0FEIL. BB LFAESHHICE T 2NORMEREE - 20 Fa 5 Lvw JTHEL TS,

BENOME /Course Description
HIBMBOREPHRICEIRLDEEFERRNERZEKED>TWVWDS, fIZEFE, F /70 /O—NAFT UV /AP —BENETOMEE
MOBBEEHIDHLLVBEMOESHFAELL, FHREG. IXILF— BE EESEOZFAICKELZRELTVS. FAEROIEBER. &
FEEEENTLVDREHMBICOVWT, TORBUERPREN D FELREFLARILTEDLSIZRRATEDNN, FETOBERNICEDLSBR
MHAEDLNTVEION EZBETDIEICLHD, FABRIEFTNICOVTEHT S,

Our lifestyle has rapidly changed by the newly discovered and developed materials. The advancement of new technologies such as
nanotechnology and biotechnology, which have changed the basis of conventional material technology, has influenced many fields such as
telecommunication, energy, environment, and medicine. This lecture aims to understand recent topics regarding advanced materials, including
characteristics and functions at atomic or molecular levels and their structural assessment.

FERE
© ERMBS AT LAEZBROL ORENICERL TV S,
C TIRMBOMBHICOWVWT, FHEH- BRAICEZEL THARREZRRL., BOOEXIPHUMZARICKRRAIDZ LN TES,

Achievement goals
+ A systematic and comprehensive understanding of advanced material systems.
Be able to think scientifically about the need for advanced materials, seek solutions, and clearly express one's thoughts and judgments.

HBE /Textbooks

BILEELT, BROBEERZEN T,

Special textbooks are not used. Instead, materials for the lecture are handed out when they are needed.
SEEREEFEEICIE O) /References ( Available in the library: O )

BEDICEEBRN TS,
References will be properly introduced during the lecture.
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oFImM B AT L

(Advanced Materials Systems I)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

EIRMES AT LAOBLR
MEMLZEOBRRERE
TmMEEE?

v o pRio)id:d
FRMBOSHE : KE S & #ee
ERMBODBERY 9 FRR
ERMBOSEE RN B FLF
FEOEED
THME DM - REDH
EmMEIDN - /B

SEim AR - HRe
SRR - B
EmMEOEA 2 FER
EmME OISR  BHLE
rED

Introduction of the class

Current status and future of materials chemistry
What are advanced materials?

History of advanced materials

Classification and characteristics of advanced materials: Size and function
Classification and characteristics of advanced materials: Molecular recognition
Classification and characteristics of advanced materials: Supramolecular chemistry

Intermediate summary

Analysis of advanced materials: Surface assessment

Analysis of advanced materials: Nanostructure
Evaluation of advanced materials: Functions
Evaluation of advanced materials: Structures

Application of advanced materials: Molecular information
Application of advanced materials: Information processing

Summary

RAESHM D H3E  /Assessment Method

SRR K /Presentation 70%
L 7R— ~/Report 30%

=a0-

ERFEDOHNE /[Preparation and Review
EEChEEEOTEE, RENBOEZETS &,
Search for contents related to the lecture of the day and review the lecture on that day.

BiEEDEE /Remarks

RNEREL<SBEVET, XBREPRROLBREBICADOT, BRAICERELTH L,
This lecture often uses English materials and includes reference search and presentation.
SEM, TEM, SPM, XPSBZ EDERDMTEMOBHEFVET, BERSbIE, M2 —ICTEYEBRRISZ &,

EMBE
RREMAE7OEA

This lecture also outlines analytical equipment such as SEM, TEM, SPM, and XPS. Please confirm them at the instrumental center if you have an
interest.

HYELASOXY E—

/Message from the Instructor

FLUOLWHBORRCHEERIHICE, BUIEMBRENIARNIVETY., 2FRFCEIKHBRRPTOMAUSEZOEREZZSZ &N ERE
DEWVWTY,

This class aims to learn the basics of design and analysis methods of nanomaterials at the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Advanced materials, Classification and characteristics of materials, Analytical techniques
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EMBE

OB 5 FHRULY AT
(Polymer Chemistry)
HYER ME B /lsamu AKIBA / TRILF—BRILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
/Year of School Entrance O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

EERTIRSNA MEUHESAHICE TR0 CEEMETRICRICHITR8ED | . FIEEE

/ Competence Defined in “Dieloma Palicy” (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

RIS HEICHITBEE FEEE
K058 - TR I ® |[BHTOEH. Wit hT 2IEEET 5.,
HEE i
I-1 | O |[EHSRESHIEL, HENSMOREO T IBRT 2/ hOiRIBBEN ST 2.
B . - R0 I-2 | o ﬁﬁ?éé%gﬁgggﬁggéggfm%<@ﬁ%ﬁ%i%héﬁ\%@¢@%%EWE»~F%EDH
I-3
P - Ak R v

RO BiMHE OB A PrEE SR
% 1, [-|CAST B2EHE5 55ICHITH8E0IT. Ba—200UF25 Loy TEEAL TS, =
KB TOE2 01— 2LAOFE, BB PSSR ITH AN ORMENEE 1— 20N F 25 Lvw I CEERILTL S,

BENOME /Course Description
AERTE. EHRBEMBRROLO OGS TONMYE, IMFEOERS RCHAERBEMIC OVWTHEBRT 5,
AEROEZEEERK., (1) BT FIEROKTNEEICOVTER TS, (2 ) B FRARBSLVCEAYEETORBRICOVTERTS.
(3 )EBRXODOMBFLEOREZEETED_ETH B,

This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.
The target of this lecture is as follows.

(1) Understanding about configurational statistics of chain molecules

(2) Understanding about solution and solid properties of polymers, and their origins

(3) Understanding about principles of instrumentation for characterization

HRIE /Textbooks
BELEL
Nothing in paticular
SEZEREEFEEICIE O) /References ( Available in the library: O )
EoFERE SoFREOE#R RELFEREA)
Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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EMBE

OE‘%\%*)}*}HB%“_ REMZETOER
(Polymer Chemistry)

BB WA /Class schedules and Contents
1 B2 TF0{EEE

PFEEDTEDH

M EDENY)

HOAH

KTFEWR

BEE- BKE

HFE

S EEL

9 BBRE

10 X#REEL

11 S FEHOEE

12 Bo TR

13 BREIRLTEM

14 BRI MM

15 L4

oO~NOoO O, WN

1 Chemical Structures of Polymers

2 Molecular Weight and Molecular Weight Distribution
3 Statistic Properties of Isolated Polymer Chain
4 Gaussian Chain

5 Lattice Theory

6 Osmotic Pressure, Vapor Pressure

7 Phase Equilibrium

8 Light Scattering

9 Viscosity of Polymer Solution

10 X-ray Scattering

11 Solid State Structure of Polymers

12 Crystallization of Polymers

13 Static Viscoelasticity

14 Dynamic Viscoelasticity

15 Rubber Elasticity

RAESHM D H3E  /Assessment Method
LR— b o0& Tl 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
SEEZEZAVT, B FYUMERICODVTERLTHLZE,

M BOFZR<EBLTHIZ &,
AP REETR<AVShZIHEZEEL THZ &,

Prepare polymer physics using appropriate reference books.
Review statistical thermodynamics.
Review mathematics used in statics and physics of waves.

BiEEDEE /Remarks

BEFBFZELT, BRICHREIDERELTH L,
Prepare for attending every classes by studies by yourself.

HEENSOXYE— /Message from the Instructor
BRIVEEA D FA (AT R)OHATITVET,
Lectures will be given both face-to-face and online (on-demand).

F—7—R /Keywords
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BHER ORBMAETOLAI AR, FE (F). B8I(HER)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES B3t b 1T BN SEEE
X038, - 208 T | ® [ErReeer 70 el cid A8 Brar. BRORE 58T 5,
e I
D-1 | O [(L¥T0 e t0Ed ot THEnrEetiamL . AT 2 A%IZNET 5.
B - - 20 —
m—-3
BAL - mat - RS W | O EESEEL T (CrRREO TS S, MEOAEEAA I, FT BE AR B,
B 1 EE A 1 e | 2o
X?,?iﬁﬁmgégﬁﬁiﬁ;ﬁﬁﬁéﬁﬁm\%:—R®hu¢:5h7vjﬁﬁﬁbf<ﬁého FRILE IR 2 |

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
KET7OELABLTERATAICHTZEMANLEN,. BARORENEFSACE 2T EARETS, O AEAHECENEEHBEMTT
—NE2DOHREL. TOFHTOERERD, SHAEMETCEZESB TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICFATLAZERRNA DBRENICERL TV,

LR ERBRZICOVT, BEN, RENICEEL TEREZRRL, SRR SHINEAREREPRICRATDI LN TES,
C BREZEAOBELEF Y UTERERSRIT. RRERXCEBMTEZIEZEHICOTTVS,

Achievement goals
- A systematic and comprehensive understanding of the resource chemistry system.

Be able to think comprehensively and logically about chemistry and environmental science, seek solutions, and clearly express one's thoughts
and opinions from a professional standpoint.

Continue to have an interest in resource chemistry and a career consciousness and acquire an attitude that can contribute to future industries.

HRIE /Textbooks
#8774 L /Unspecified

SEEREEHEEICIF O) /References ( Available in the library: O )
REIZISUTERA
Distributed as necessary
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RIFEAZET7 O ARSI

(Advanced Chemical Processing for the Environment I)

BB WA /Class schedules and Contents

1 AAEVR (HRmEBEEZEL ) (1—AEK)/ Guidance (Including research ethics)

BE#HE® #ZE 1 1t% 7Ot AIZE/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 1 LEITOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEHHEMO  EHBEHE 2 L 7OEAIZE/ Intensive Lecture 1 2 (Chemical Process Engineering)
FEHBEHO HHEE 3 ETOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BEHEO #xE 2 {LFE7OtAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
EE- REOD/ Exercise 1

8 HE#HE® #BZE 1 REZIRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHEMHO HKPEE 1 REEFRIF Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HPEE 2 REERIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEHEMHO HPEZE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® #E 2 REEFIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 #¥E/ Summary

RAEMD HE  /Assessment Method
B LAR—bB 100%
Report 100%

NOoO O WN

E§l- BRFZOAAE  /Preparation and Review

FESNL-EBZNEZBMCHAN, BREFETZzTHICTS 2L

Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BiELDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor
CET7OCLABRVERATAICETZEMNEEN. RERORMNESEREMEL SERWICRINL &5,
Learn advanced science and technology in chemical processes and resource systems.

F—J— R /Keywords
CZE7OLAIZ, REEBFRIZE
Chemical process engineering, Environmental resources engineering
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(Advanced Chemical Processing for the Environment Il)

BHER ORBMAETOLAI—AR., &l (RHF). MR (FIR)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS B/EPHEEZTT, Notice/Intensive course T/NADREBARICEEN HDHBE. BETHHMSE L ET, /You will be notified in class
if there are any changes to the syllabus.

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES B3t b 1T BN SEEE
X038, - 208 T | ® [ErReeer 70 el cid A8 Brar. BRORE 58T 5,
e I
D-1 | O [(L¥T0 e t0Ed ot THEnrEetiamL . AT 2 A%IZNET 5.
B - - 20 —
m—-3
BAL - mat - RS W | O EESEEL T (CrRREO TS S, MEOAEEAA I, FT BE AR B,
B 1 EE A 1 e | 2o
X?,?iﬁﬁmgégﬁﬁiﬁ;ﬁﬁﬁéﬁﬁm\%:—R®hu¢:5h7vjﬁﬁﬁbf<ﬁého FRIEE IR 2R

SIBB(LE T O£ 20— RLMOSEIL, BB & BB 5 HH 5T 2 ENOREEE 1— 20N 25 L7y 7 CHEEL T4 1ea Ly,

REDOHE /Course Description
KET7OELABLTERATAICHTZEMANLEN,. BARORENEFSACE 2T EARETS, O AEAHECENEEHBEMTT
—NE2DOHREL. TOFHTOERERD, SHAEMETCEZESB TS,
This lecture aims to learn advanced science and engineering in chemical processes and resource systems.

HERE

- BRICFATLAZERRNA DBRENICERL TV,

LR ERBRZICOVT, BEN, RENICEEL TEREZRRL, SRR SHINEAREREPRICRATDI LN TES,
C BREZEAOBELEF Y UTERERSRIT. RRERXCEBMTEZIEZEHICOTTVS,

Achievement goals
- A systematic and comprehensive understanding of the resource chemistry system.

Be able to think comprehensively and logically about chemistry and environmental science, seek solutions, and clearly express one's thoughts
and opinions from a professional standpoint.

Continue to have an interest in resource chemistry and a career consciousness and acquire an attitude that can contribute to future industries.

HRIE /Textbooks
#8774 L /Unspecified

SEEREEHEEICIF O) /References ( Available in the library: O )
REIZISUTERA
Distributed as necessary
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(Advanced Chemical Processing for the Environment Il)

BB WA /Class schedules and Contents

1 AAEVR (HRmEBEEZEL ) (1—AEK)/ Guidance (Including research ethics)

BE#HE® #ZE 1 1t% 7Ot AIZE/ Lecture by Invited Lecturer 1 1 (Chemical Process Engineering)
FEBEAO EhEZE 1 LEITOEAIZH Intensive Lecture 1 1 (Chemical Process Engineering)
FEHHEMO  EHBEHE 2 L 7OEAIZE/ Intensive Lecture 1 2 (Chemical Process Engineering)
FEHBEHO HHEE 3 ETOEAIZH Intensive Lecture 1 3 (Chemical Process Engineering)
BEHEO #xE 2 {LFE7OtAIZ Lecture by Invited Lecturer 1 2 (Chemical Process Engineering)
EE- REOD/ Exercise 1

8 HE#HE® #BZE 1 REZIRIZ Lecture by Invited Lecturer 2 1 (Environmental Resources Engineering)
9 FEHEMHO HKPEE 1 REEFRIF Intensive Lecture 2 1 (Environmental Resources Engineering)
10 FEHEMO HPEE 2 REERIZ Intensive Lecture 2 2 (Environmental Resources Engineering)
11 FEHEMHO HPEZE 3 REERIZ Intensive Lecture 2 3 (Environmental Resources Engineering)
12 HBEHE® #E 2 REEFIZ Lecture by Invited Lecturer 2 2 (Environmental Resources Engineering)
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 F&®/ Summary

RAEMD HE  /Assessment Method
B LAR—bB 100%
Report 100%

NOoO O WN

E§l- BRFZOAAE  /Preparation and Review

FESNL-EBZNEZBMCHAN, BREFETZzTHICTS 2L

Please search for the related contents of the scheduled lecture and thoroughly review it after the lecture.
BiELDEE /Remarks

FICHEL
Nothing in particular

HUELASOXYE— [Message from the Instructor
CET7OCLABRVERATAICETZEMNEEN. RERORMNESEREMEL SERWICRINL &5,
Learn advanced science and technology in chemical processes and resource systems.

F—J— R /Keywords
CZE7OLAIZ, REEBFRIZE
Chemical process engineering, Environmental resources engineering
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(Environmental Biology)

HYER Il Bs42 / Katsunori YANAGAWA [ IRIBAS TER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAE5 F5aTI =51 BAEN EL
H038 - T2 I | © |[msamomny 2887 57-0 AT REE OB BEILE T 5,
" R ORI Y p S RET SREDEEOMAI L. 51017787 WG B TRE (55 - & E8
e i)
B 3 - #R I
B - Bk - 1 V| © [REEEAOEREOAREREN R BAREBE LT NES D,
KO B MEE O: B8 A priE o
1, [ -|THET APHES AT AHNIE. BI—20AU$25 Ly JERRL T RS, R
RIS T AT 4 T — AIDFEIL, BB SRS A T h 1T AR OB ES 21— A0H U 25 v v J CHRIL T IEE L,

RENOPE /Course Description
AERTR. EABE—KB—ASKE—EYEOMEERICHEI>TENERNIZESCLEENEL., RETEOSH , B , WERR. K
REBHEOBEREEICOVWTHETH TS, BIOEFRBEICSTI2HBAREREROERNEI ATAILODVWTHATS, SREICEETIDENHEDNS
%, EENTMEFZE, YELCERBEOZFrEPE. B BABEASIZ2FE0RELSLEICODVTERL., BELEYOBEDY ICETHE
ZBBIZLEEET, 5O, ABROINZEERUTOEY TH2 . RELEYOBOLY 2BRBIZLHICHEZERENA DEMNAEE
BIZOHTWD, REEEYOEDYASKRETIESEITLEFAEOERICOVT, £YHIKILZORMBA S FHEITZ N TED, £
WEMKRBEEREL D0, HRREOFBMBELC OV TRWHECEZZHICOHTVS,

The aim of this lecture is to have a comprehensive understanding of the dynamics and the interactions between geosphere, hydrosphere,
atmosphere and biosphere. The other topics are related with the distribution and composition of life on this planet, the global biogeochemical
cycles and the relationship between global climate change and the biological activity. In this lecture, students will acquire practical knowledge of
the natural ecosystem in marine environment, and learn about the global problems including natural conservation, global warming, eutrophication,
environmental pollution, and energy issues.

HRIE /Textbooks
BERERERM

Handouts will be distributed in the lecture.

SEEZREE®EICIE O) /References ( Available in the library: O )
ERENEERM

Handouts will be distributed in the lecture.
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(Environmental Biology)

BB WA /Class schedules and Contents
(=30%>) =
2EEYHIRE
IRER
ANEMI TSN
ST  RURNY  RYNA
MM IR{L E Y E FEIR
THEENEY
87 LEVEHE
IXRER
10X 2Bt
1MBRRIRELEY
12iRBEIK
13 T ERE
143RIR1EE
15FEHEYE

10verview of environmental biology
2Physical and chemical factors
3Photosynthesis

4Phytoplankton

5Zooplankton , nekton and benthos
6Biogeochemical cycles

7Marine microbiology

80ral presentation

9Methane source

10Methane sink

11Life in extreme environment
12Hydrothermal vent

13Deep subsurface biosphere
14Bioremediation

15Astrobiology

RAESHM D H3E  /Assessment Method

BEBHERESM 20%
LR—K 50%
TLEVRE 30%

Active participation to the class 20%

Report 50%

Oral presentation 30%
Ep- BERZBOANAE  /Preparation and Review

BRICHERZICLE, BHERPSEXBMERFL THLVTLEE L,

Students are recomemnded to peruse the distributed materials before/after the class.
B LDEE /Remarks

BEEESHREYF EERFOEBAREZF DT THBENHYET,

Fundamental knowledge of microbiology and ecology is required.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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(Introduction to Polymer Physics)

HYER 2H 18—/ Shinichi MOCHIZUKI / BRIZEE R TR (19~ ), BH FE / Kazuo SAKURAI / IREBF WA FERT
/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ BN FYMNEIEREL. CHECAL ISR R ORI IE5T 5.
Frag I O BN FHHEMFORERE S TORFICHEENE ST 5,
B - Yy - FIR il
RAL - Bar - BEE 0y @ |[FREEMEEIHH R AR O RRR A DR EENOE EEE S,

HO: e ME O:BHE A ProlE = TS
# 1, [-IcAind 22UESAHICSITEEENIL. BO—2A00 U F 15 L7 TEREEIL T IS0, il o
MR A AT LO-RLIAOEEIL. BB RS AHI IS T AENOEESF B - AD0h ) Fa s L FTHAL TS0,

REDOME /Course Description
RS FRREMBOARICFIRBES FYUEICEL TES,
To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.
EEBZBREUTOESY) THD,

*EETHELSOFOYHOERIIOVT, FE. &L, LAOD—. #ELICEL TERETS,
Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,
scattering, and rheology.

HRBE /Textbooks
EWESTRE (B2 TEA/4F ) ISBN 978-4-8079-0635-2

SEEREEHEEICIE O) /References ( Available in the library: O )
B2 F0OYEE, AFXEE (EEE) /Introduction to Polymer Physics (F. Tanaka) ISBN 978-4-7853-2056-0
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omDFYIER
(Introduction to Polymer Physics)

BB WA /Class schedules and Contents

1 BafEl

2 DFHOFRE

3 BEpFOaAr74FaL—>3a>
4 BHTFOAVTAX—=>32
5 FaEIRE

6 —RERIL

7 ZRESRL

8 IrvhOE—#EH%EH

9 REmME

10 FEM

11 REYH

12 EHFeHiEl | [OO4 K]
13 B TFEEEL 1 [HREEL)
14 BRFEHE N [DFE]
15 F&o

1 What is the Polymer

2 Single Chain Conformations

3 Configurations of Polymers

4 Conformations of Polymers

5 Crystalline State

6 Primary Crystallization

7 Secondary Crystallization

8 Rubber Elasticity

9 Viscoelasiticity

10 Dielectric Property

11 Interfacial Property

12 Polymer and Scattering | [Colloid]

13 Polymer and Scattering Il [Light scattering method]
14 Polymer and Scattering Ill  [Molecular weight]
15 Summary

RIEFFM D FEE  /Assessment Method
LAR—N 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
FE #8ztolcI52¢E

Good preparations for classes and reviews after classes will enhance your performance.

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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(Computational Chemistry)

HYER EIM —tb/Kazuya UEZU / REBEE®IZER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FPRIES R C5IT 28 HEBRE
RO - TEAF I @ FEICFODIFEIERT 200 CeB LB IS8T &,
Frag I O |RFREVSETREEE Y 7 FERERL T, TOEFRSFIFALEEEST 5.
B - Yy - FIR il
RAL - Bar - BEE 0y @ FREFNEDL 373588 L TERTRENIC DN T, @, FASZLNTE S,

HO: B HE O:BFEE A PrigE paip
#1, I-IoHIET 2RUESARICEITEENIL. BO—200 Ut a5 Lv o TERIL TS0, i -
BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
CZOFRREEMBITBLOOY—INELT, ETETZTOBENEREL TVBFENMRZIIOVWTES, RRWBHELCENYT—2THD T
Gaussian 091 ZFAL T, TOEANERIAL L (BEKEL. RBEHE , BERNAZOEL VBREY ) 28BL. EFLZECEISER
EREERT D,

Computational chemistry is a powerful tool that can provide increased insight and understanding of many complex topics.
The rapid advances in computer hardware and software for computational chemistry over the last decade allow
meaningful chemistry calculations to be performed on standard desktop computers. This lecture focuses on how we
utilize the advantage of molecular modeling and related computational techniques to prepare the functional materials.

FEEBRUTOBY THS,

(1) BESEMHARE. K8 HELZCEIZ2EMNEAREEMZSICO2HTVWS,

(2 BVEBMRENERRD  FHEAFEAVT, NRYEICEIIRBBEERID LN TEDIRENZZICLODTTVS,

@) AWVREBERICESVEAENTEN  HELFORREEHRL. ThEFAL THARBRICERTEZEZE2H(IOHTVS,

Aim of this lecture is to provide the specific skills and/or knowledge as listed below.

(1) High specialty knowledge/skills in Computational Chemistry.

(2) Capacity for solving the specific problems and the skills to express the knowledge for engineering/research applications of computational
chemistry.

(3) Ethically motivated professional self-regulation during the studies and practices in computational chemistry.

HHKIE [Textbooks
BHICEELAL,

Not specified.

SEEREEFEEICIE O) /References ( Available in the library: O )
ETBERCKDILZEORR FHU> T 4 (ISBN 0-9636769-8-9 )
WE(2-5 TR T TO—F (L) REAZEA (ISBN 978-4-8079-0508-9 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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(Computational Chemistry)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

FTELZEOBE
EFHZEORRE —REE
JALFAVH—FERE TOELRE
Gaussian090 & f 5%
BEZE
HEERT7 7ML OER
2 FREDERTR
FRETAN
REBBETE
IRESIZVANRY NILOFH
BACERAT
NMR¥11£ 0 5 8
BEAOROEFTIL
[ AR R

Standard computational methods
Foundational principles for Quantum Mechanics
Approximate solution for the Schrédinger equation
Density Functional Theory
Software Gaussian09
Geometry optimization
Understanding the result files
Visualization of mocelular orbitals
Midterm exam
Vibrational frequencies
IR and Raman Intensity
Thermochemical analysis
NMR Shielding
Solvation models
Excited state

RAESHM D H3E  /Assessment Method

P

R(PMTARNE) 20%

FET A 30%
BRTAD & &L KR—b 50%

Exercise 20%
Midterm exam 30%
Term exam & Final report 50%

E TR
HEFEOBEHLCEROEBRERDD I, FH H#BEHHICFTSCL

Good preparations for classes and reviews to understand the theoretical approach.

ERFEDOHNE /[Preparation and Review

B LEDEE /Remarks

JA ROXOSEERBEL Sy 7Ny 7HIOAVEI1—-4,

AEBRFICETRT S,

Laptop computer with the Microsoft Windows Operating System.

To be announced in the first lecture.

HYELASOXY -

/Message from the Instructor

EMBE
RENAAZAT A

HHEAENFEERETICEICLY), RRICBLSZZEREOSVEFRENEP D FREBMBENTREERZ>TVD, COBRIRY

—IIEBBIRCLET, LERREZERIDLOORIEEPLTARLL,

Chemists and chemical engineers now have an additional tool available that is complementary to traditional experimental
and theoretical techniques. So, | hope you can use the standard computational methods to deeply understand chemical

phenomena.

F—J— R /Keywords
EFF

Quantum chemistry
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(Biomaterials)

BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAE5 HE BT AR HEnE

508 - T2H [ | @ |[Ehoomm o e L e T T 5.

s T | O [t O om Y B | B e = (557 5.

eI i

RAL - =AU V| ® [EHHEERL AT OV 1cBLT. DR T ORAREES £ T RN F 55T 5.
HO: MR O:FBE A PeRE _ ) .. S iEHER
K1, 1 ICHIET BPREE AT BT BEIL. Ba— 20N+ 45 Ly TEEEIL T EEL,

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description

EaAMEGE, ERRE BEER, ATHS, MREESEOSA T/ IV ADHFILSVTIRKZENTERVWHATHSD, KBETR., &£
FEMBEELTRAE I HBOBEL ZTORY. EEMBICROShDIENL, TSLCRMBEEGEATREIAIRBICOVTERL, £46MHO
RETPHRICAERAREZEEIDCCZ2IEBRET D,

Biomaterial is any substance (other than drugs) or combination of substances synthetic and natural in origin, which can be used for any period of
time, as a whole or as a system which treats, augments, or replaces any tissue, organ, or function of the body. In this lecture, we discuss the
biomaterials.

HRIE /Textbooks
7"1) > NEL#R / The materials are hand out by printed matters.

sZEREEFEEICIE O) /References ( Available in the library: O )

HEM MAFEL "HFRIASITILTOADINAAITUTILL  FBE 2011F  ¥2800
ME—H- BFR—Z WRABZEE TRENAAIFTUTILNCRT YT NTS 20125 ¥52000

RE¥SE- WA /Class schedules and Contents

1 NAAITUTIL &R/ What are biomaterials ?

2 NAFIFTVTIOBESM | Necessary conditions of biomaterials
3 HE A M / Biocompatibility

4 RYIRIS | Foreign matter reactions

5 XFUTILEEMKRR / Biomaterials and biological reactions

6 XTUTFIIORMEEEE/ Surface design of biomaterials

7 R2MEER / Safety testing

8 £J& / Metals

9 &3 Xv YA/ Ceramics

10 &% F /Polymers

11 XRS5 F / Composites

12 FLHE & 1 (51%4E ) / Presentation and Discussion 1
13 FLHE &2 (#%¥4E ) / Presentation and Discussion 2
14 % &FI5 / Discussion

15 & /Summary

BiEME D 5% /Assessment Method
BENERES M 30%

Active participation to the class
LR—K 70%
Report
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(Biomaterials)

Epi- BE%FBOANAE  /Preparation and Review
FE- #8ztoIc752¢E

Good preparations for classes and reviews after classes will enhance your performance.

BELDEE /Remarks
FERASERBEAZFLTZHN, BEARFRIL LD ZBRLEN VBEThEREFTERET S,
/Official language for this subject : Japanese unless specified.

FDOftt, EE., ¥R/ To be announced in the class.

BHENSOAXYE— /Message from the Instructor
ERTNAA, HMREEREOHRICHBELTVRIZ2ER, SANFATAINAANTUTIOBRIZRITTLSEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords
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(Ecological Management)

BHER RO BB/ Akira HARAGUCHI / REBA G ITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAARS AR CHI1T 588 HEBRE
RO - TEAF I @ | FEOEHIFIAEREEFLOEQISHLTHERI S L,
Frag I O |FHEREEFICT AREA L A TE A,
B - Yy - FIR il
RAL - Bar - BEE v @ |EEOEFIFICELT, £REAREIERI AT AT ERT AFECDLWTESET AL,

H@: W< PAE O:MEE A POREE ERER T
1, I-1CAET 2RMESAHICHITRE1T. BI—20h U Fa5 L7 FEHEEIL TS, SRR

BRER AL AT LO-2ALAOFEEIL. BB SFUESAHICSI TEENOMERFE I -0 ) F 25 Ly FTHRL TS,

REDOME /Course Description
BEBEPHEHEOHE, BITLENRERFEEYMEL OREREEZPLIC, LEERZNEBSN SERBROREXEBEOFEICODVTHERLE
T BHIC, TEREPEKREFNrEYIIREIZECEYORELAER,. BSVICHRBEPS FENENERLNSOEY REMEAERIC
BI2WRICOVT, BFOWRRRZEHTERL., I BE £YRLELANGHAENSREBEEZEAETT., COERTRE, TFE
FHEREBCANDIBEBICHL T, EERZFOBRINSERERRND CENTEDLIOBRAMBEFICOTDE2REREELET,

COBRDIERREGE. LTORBYUTY,

BESEMBOAE K
HFRARCHADPDIERNSFBITECOVTERL, FHNEMIHFEOEREREIEN TEDLSBERETS

BVRBHRICEOSVEBEENTE D
EEBRISEOMENBEENESBEEFBBDOACOVT, DAYPTEHTED

BEVRESICESV-AENTE N
SREEBRICEIVTETHREZELKERL, ChE2ZEOWRIBTRENICERTES

Methods for conservation and management of ecosystems based on ecological sciences will be explained with special reference to function of
population and community, interaction between chemical environments and biological function, and mutualism between species. Interaction
between biosphere and soil-hydrosphere, and interactive analysis between environment and organisms based on physiology and molecular
biology will be discussed including recent research. The aim of this lecture is to get fundamental knowledges of ecology in order to express one's
opinion for every environmental problem.

The goals of this lecture are as follows:
Advanced expertise and skills
To understand theoretical analytical methods related to ecological phenomena, and to investigate so that they can find points of contact with their

specialized fields

Ability to act autonomously based on high ethical standards
Provide an easy-to-understand explanation of how ecological theory is related to your research

Ability to act autonomously based on high ethical standards
Able to properly understand bioethics based on ecological theory and actively practice it in your research field.

HHRIE [Textbooks
$5E L £ A/ Nothing
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(Ecological Management)
SEEREEHEEICIF O) /References ( Available in the library: O )
HEEHICEERN L E T/ Show references within the lecture

¥ E- WA /Class schedules and Contents
1 EERROBE K (ERSSoRR

2 EEEERERE (1) EEROEBEICETZER
3 EEBEEREF (2) BEARCHEERETIER
4 BELEZ (1) HE BREOEFIL

5 BEEREZ(2) HEOEFIL

6 HELRE¥(3) BREZYVF

7 EBR(1) IXIL¥F—

8 4EER(2) YHERER

9 ZHEMOEECER

10 YIELEE

11 BEXECHRER

12 YERR

13 £ERXORLEFA
14 RERMKIC & D ERREN
15 BB ARRRECHIZESR

*BENAVIEFREEICRDBENBYET,
“REBOBEE., ERERE (AVFIYUREHEELL TMoodle TEE ) ICTHEETVET, KE @HEOBEHE. MoodleEIZCOKIBRLET,

1 Structure and function of ecosystems (overview)

2 Population ecology (1) Theory for population growth

3 Population ecology (2) Factors affecting population growth
4 Community ecology (1) Competition and predation

5 Community ecology (2) Mutualism

6 Community ecology (3) Resources and niche

7 Ecosystems (1) Energy flow

8 Ecosystems (2) Matter cycling

9 Index of biodiversity and theory

10 Theory of production

11 Production of population

12 Matter cycle

13 Ecosystem restoration and wise use

14 Ecosystem analysis by stable isotope analysis

15 Seminar: Presentation about ecosystem and biodiversity

Schedule and contents can be changed.

Alternative lecture of the cancelled lecture will be made through online (on demand).

RiEFM DA%  /Assessment Method
L7R—K 100%
MR BREARZEL<ERLTIVB L, BRABRICHALTTAICERZT>TVR2E, SEEHOEREFTEHTHAYRILKHALT
WaZE, RBIESLERARPTVLR-—ITHR L, 2FMEEELLFT,
Report 100%
Evaluation: Lecture should be adequately summarized; discussion is sufficient; opinion should be sufficiently documented; report should be well
constructed

EH- ERFEBEOHAZAR /Preparation and Review
PEHYEEA,
Not necessary

B EDEE /Remarks

BREFIEZBEATFBEOHAATITVETY, BRICLIZEFEENRTNEBLRTFOXATERZITVET,

Official languages for this subject are English and Japanese.

YR, BRCERENERERDIBRTIOT, ChSOEBRABZFICHITTHVTIEEL,

Fundamental knowledge of biology and ecology is required.

BHFBELT, HHOBRORAMMLZEEL TSV TLKEZY, BRORG, BRETEALLERE-FLTIEZL,

You are recomemnded to check the title of every class in advance, and read again the document provided in every class.
THERES AT Ly EERBABENET,

This lecture is open with 'Ecosystem Science'.
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EMMA
OHREREFEZ RIE/TA 4 AT s
(Ecological Management)

B LEDEE /Remarks

BH. KE HF BEZEOBHAPREOREAS L, BRICBRIZEHAE, BHRIEEZREMoodeLICOHXBRLETOT, BENESR
DN EMoodleZHERE T DL SICL TS EE L,

All announcement on the lecture will appear on Moodle. Students are requested to visit Moodle course frequently.

HYENSOXYHE— [Message from the Instructor
YRRAOREPEBICHIHIEBABICOVTERICHEFLET. ChSs0ERBAREG, RETEPRERLORBICLSVTRIXREARTT
DT, CORDIBFEANOEREEZTVIAILK., BENICZIBITDLEBHOLET,

Fundamental knowlegde of conservation and management of ecosystems will be explained easily. The knowledge is
necessary for practical official management of environmental management and protection.

F—J— R /Keywords
SRR BEE BE SRYE PEEE
Ecosystem, Population, Community, Diversity, Matter production
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EMRE
oYY —TIT% BE/NA A AT I

(Biosensor Engineering)

HYEEZ BEM BEES / Takaaki ISODA / REBEDITER (19~ )

/Instructor

BIBER By 28 {y 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHSE/Notice PTNAORBRNBICEEN HB5HE. BETHHSELET, /You will be notified in class if there are any changes to the
syllabus.

ERTIFSND PR AHICEIT25E0 (FEMETRICHISHTERED | . 2hEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES A# I CBITHEEN ZiERE
ROGEE - IERF I @ A AU OREREIERL. CNESAL ST S L RRROREESIET S,

frs I O SHGE, HRRETEL MEMFREGEFOERMOL {AFERAL LT 2ARMEOEF WICHEN RIS

=
EFE - 3 - &1 il
R - EER - BEE vV G |RFTURD L LT A T RO FERREA O SEROE L ERE S,
HE: A E O:fE A PrEE b T
# 1, D-CHEd 2FAESAHICHITS8ENIE. Ba-200 ) Fa5 Ly JEEIL T IS, il
HER A AL AT LD -2 LAOFER. BB RS AHICE I TAREhOMEYEE - 20 U £ a5 Lv o FTHEIL T RS,

RENOPE /Course Description
FEBEFEUATOESY)
HEEYEFRAOLEONERCFLNMNZERBEBICIOVTERTEDLSICTS,

Attainment target is shown below :
This lecture explain an electrochemistry for measurement of biochemical
substances and the mechanism of chemical reactions.

HBE /Textbooks
BNERVEOBERTHENTS. | Atextbook is introduced at first guidance in this lecture.

SEEREEREICIE O) [References ( Available in the library: O )
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oEYEIY—IF

(Biosensor Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14

O N OO WN =

©

10
11
12
13
14
15

|

RBEEWE PAE

iMRaeE C R RS
BEONAAE Y (1) [BEETIE]
BEEONA ALY (2) [KEERBFRE]
BEONAAEY (3) [REATSXEVHE]
BEHXEOZBREEE (1) IRTFROEHE]
EhXEOSEEEE (2) [DNA- RNADERE]
BERHXEOSEEEE (3 ) [NV fikngERE]
MEEBMEMNT (1) [728VVYITZT714—]
MEEMMANT (2) [F/0VT5714—]
EH®EMROE D IANOFRA (1) YA RNHAV]
EEHROE S VIANORA (2) (BT RTFR]
SEHROE T IANOFA (3) (4. FEZ]
FeH

Metabolism

Products and intermediates made from a metabolism

Cell function and the surface structure

Electrochemical measurement ( 1 ) [Enzyme electrode measurement]
Electrochemical measurement ( 2 ) [QCM measurement]

Electrochemical measurement ( 3 ) [SPR measurement]

The principle of sensing ( 1 ) [Peptide modification]

The principle of sensing ( 2 ) [DNA & RNA modification]

The principle of sensing ( 3 ) [Protein & Antigen modification]

Micromachining technology making of a semiconductor ( 1 ) [Photolithography]
Micromachining technology making of a semiconductor ( 2 ) [Nanolithography]
Use biomaterial for sensing ( 1 ) [Cytokine]

Use biomaterial for sensing ( 2 ) [Protein & Peptide]

Use biomaterial for sensing ( 3 ) [Cells & Tissuel

Summary

RIEFFM DA%  /Assessment Method
HRELER 90%
LAR—K 10%
Final exam 90%
Report 10%

ETTR

ERZEDOKNEA /Preparation and Review

TE BEETHICTSCL

Good preparations for classes and reviews after classes will enhance your performance.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor

FBRTR. NMAEV—AEPORBEETILINOZIAASRY U2 TVRDCEHNBRTEERT, CSICHBREROEVESE, £YL
BERUCEOEREEBLEFNEVWTLES,

EMBE
RENAAZAT A

You will learn at this lecture that a biosensor is composed of a function of living matters and electronics. If you would like to get more knowledge,
you had better review the foundation of the biology and the electrochemistry.

F—J— R /Keywords
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CIRIEEASF BENAASAT L

(Health and Environmental Sciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

/Year of School Entrance O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XEHS B/Notice BEFEEZBMICHIBKEMERTEIZE, JINADEHARTICEEN H2HE. BETHSHMSELET, /You wil
be notified in class if there are any changes to the syllabus.

ERTIESND [FESAFICHIT28E0 (FEMETEICHICMHTEED | . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Cours