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ARImyE 7 S5 35 S, KNEA
TERBEINRXRIXA N

(Corporate Environmental Management )

BYER # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

/Department

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FhES A B THEED HizEE
ROGEE - TERF I O | BEEEICSITARRE YR VA L OFEOEES RIAEIEFT S,
FaE I @ | IHEF CEITARREIERERHERRTE 2,
EE - JHy - &I il
Rl - BER - BE I O RIR TR VM L HOFERE CNSOHYHFIIDONT, WETELL DTS,

MO RhE O:REE A rRE

# 1, I-ICHET2FPEESRHICEIT28012. B0-207h Va5 Lvw FEHEIL TS,

EREETRUA L

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description

DAEOREBERG, SERZARMOERLE[NES) SERHREZETIHRRERLBMBAERE<EREZET L, 2S5 LEBEICHEL
BRBELCHBUIRENZIAVINOAEYES, BEERHDN SEZNTFEPEINIEZECEANETEANLEELTVS, KEREG, R

BYZRIAVNOEBLEOEFMRZREAL TREBESBRV A LCHINENEERD,

%8, NEARRISEEEBLETIREEEXBORRITREEINDESTH 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
HEEM

Disutribution of original textbook.

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

ZHHDOTHEZFICHELBN TS

References are introduced in lecture, if necessarry.

17110




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
REEATOBE (X%, K&, BE. T8%)
BEREGSEXREOHE
RENZRIX N ATLAOBE
BRENZXIXV N ATLDEE
RREAHRUCRRYTIUTI70-JAK
TEOHLNEELREE

IS5 THERNRRER
RBT7EAXY NOERE
KRREIAVHIEDRA
HIRBRIFERBEA OX IS

REREORE

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

. 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/ 110
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(The Creation , Protection and Utilization of Intellectual Property)

BHER #HE IE/Masashi INOUE / IRERMTHZEFT, BN  FBE / Kunihiko NAKAMURA / IREBH T H 22 PR
/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

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

FES BB BREN HE0E
508, - 1208 R e
e 1 | © [aeBiEiEce 5 &R0 ms s 80 T 5,
=% I Eh I
R - ma - N | O |[EiEL L To8 S0MEEEROE S TALE S o,
i? gﬁﬁ f—%im?%?ﬁ@?ﬁ;ﬁﬁﬁéﬁ%m BO—0N U Fa5hvy TEREIL TS, HIEHEDLE = /5H

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description
ABOHNEMEESHORRICOVT, #HAOREBELFAZRDIZEILELY, MMLORBRELEOREICTEFSEITDECTN NG EEFENE
WTY, AERE. ANMEECEIZIERANEERE, ROZECLCERNEABOTBZARELTVET,

The purpose of the intellectual property rights system is to promote development of the culture and the industrial development of our country by
planning protection and the use of the right about the intellectual property which is result of the human intellectual activity.
The aim of this course is understanding of the laws about the intellectual property and the acquisition of practical knowledge based on an example.

#HHKIE [Textbooks
ENERZETHEIRLET,
To be announced in class.
SEEZREEFEICIE Q) [References ( Available in the library: O )

VEOERTERLET,
To be announced in class.

2/ 110
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(The Creation , Protection and Utilization of Intellectual Property)

BB WA /Class schedules and Contents

HEPE L &

c o RAOEREBFIEE
- BRTEM
- BEFE R ERN EBERH
- REFHEE. BELER
- BEMEOMD. RELFA
© o ETRMXEREELEFYY T
- HRSREE & MEVRIE
( - BETHMEA
BRF(9) - - - BFEFHME2
BE: - - IETT1ORE
BE - - B LOERAORE
EEE(1) - - BEY. BEE
EEE(2) - - EiFE
Z Ot HE B EHE

—_
N
~

O ~NO O WN =
o e e
FHRFFFIFN N
ONO O A WN
—_——— — — — —

©

_ A A A A A
a b wN -0

About Intellectual property

A legal definition of the Invention and Patent system
Conditions for Patentability

Right to patent and Service invention

Patent application, Examination and Registration
Leagal effect, Infringement and License

Prior art search and Patent map

Research actibity and Intellectual property

9 Claim, Description 1

10 Claim, Description 2

11 Design Right

12 Trademark Right

13 Copyright 1

14 Copyright 2

15 Some others on Intellectual property

O N OO WN =

RAESHM D H3E  /Assessment Method

LR—K report 30%
/NFZA N mini examination 30%
AEOREAOE) A& efforts attitude to class 40%

EH- ERFEBEOHAZAR /Preparation and Review

BRERANECTICTFOREARZFEL, RERTRIGRENBTZEEIS &,
FHRECIEREECHAMERDET,

To prepare before class, and to review after class.
Positiveness and cooperativeness are asked for a member of a class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
Intellectual property
Patent

2/ 110
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HBERIB
oAcademic Presentation |

(Academic Presentation [)

BHER A 1E# / UEDA Masanobu / EE¥ Bt X2 —0UCFZENDHE

/Instructor

BIBER B 28 {1 5 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
/Year of School Entrance O O O O O O
HNRER [BIR] WS ATLO—X, BEFHAO—R

/Department

X B S B/Notice ABICHIBRAHYET,

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

/ Competence Defined in “Diplona Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

FhiES AFICEITHEED FhEEE
R0 - FEAR I
ficd; if
B - Fi - =W il @ |[E SRR ERLTIRMREEAL I T L,
Rl - AR BEE v
HO:BcME O:FE A JPJPEE . hcademic Presentation 1
HEI-AOHUF 1S L7 FEREL TSy

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%

3/ 110



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/ 110



oAcademic Presentation Il

(Academic Presentation II)

BHER A 1E# / UEDA Masanobu / EE¥ Bt X2 —0UCFZENDHE

/Instructor

BIBER B 28 {1 5 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
/Year of School Entrance O O O O O O
HNRER [BIR] WS ATLO—X, BEFHAO—R

/Department

X B S B/Notice ABICHIBRAHYET,

ERTIFOND MFUESARICEITLRE0 (FEMETHEICEISHIT2880D | . FIEER

/ Competence Defined in “Diplona Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

HBERE

FliE5 A# I CHITDEED EEE
A0 - IERE I
;1 I
B - Y - RIR il @ [ESRERRTAVGTHEERTREL, AFIC DV TERT 2280 TE D,
Rl - 6K - REE i)

HE:E AE O:RE A

o 1oRE

HEOQ—AON VRS L7 FEEIL TS0,

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 technique

s 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.

SEEREEEECRE O)
TBA

/References ( Available in the library: O )

LB WA /Class schedules and Contents

1. Course orientation
. Casual presentation
. Effective use of sign-positing

. 3-minuite thesis
. Effective use of visual aids

©O~NOO O~ WDN

. How to start your presentation
. How to organize your presentation

words

. Prepare the main part of your presentation

9. Prepare bullet charts based on data

10. How to talk about visuals in
11. Describing a graph or chart

a poster
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/ 110
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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/ 110
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(Business and Engineering Ethics)

BHER JEH JRA/ GenjiHOTTA / SEEENEEM, it H 717 / Hiroyuki TSUJII / BEEH B+ X —0VVEOFE
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBHSE /I RBEMBETT, Notice / Biennial class.

ERTIFOND [FESAHICOITDEAN (FEMETHI-HICMTLRETD) | . FIEBR

/ Competence Defined in “Diplona Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

¥RAES HHICEIT 280 IEBE

SO - TERE I
" I ® F:ﬁ?oﬁéﬁ& DRODEFEERIREY . ERLIBIOLCETE. RS ORGE RO L S ESREEIE

= g9 A,
B - F - =18 il O |FERPIBICIE U TR BB S OREREEEITAS,
R - AR REE Y O |imIBEEN O TEMATE .
WO E G ME A peREE TEATEIES
# 1, 1-ICHEd 2FMESHHICEIT58E011. BO-20hUF a5 L7y FEEIL TS0, TR
HEEER AT LO-ALIAOTEL, #E PSR BT 28ENOMEMER - A0 FaS L FTHEIL T4,

BENOME /Course Description
REZERHLOITEBAIZICE TN IZREBEORRNEGTHY, REELTOIZMEBOZEEELFRETEH D, IZREOENT
B3, tAZSTY), HBZEBT, BPEBIEVSLERRTIEHICEK,. BAEORREUVAIOEENRREY), ERXABIIBULTE.
BEEOBBEBPABROIS BRBEINVENERELD, FEETR, TELTRHICEIKT—RAARAZTFA—, T—AAXVYY REZBLTHR
ENBREBTHIEHZEHHERNENZES,

BiEEE, REZBUTROREICRVWHEALET,
CBE Y —ERAOREBICHTIREZELEMNEOMEDHEICOVTHATE S,
- BEXY—ER, AEIROZLNERICBIDESETORAMEZERL, RENTHOERICODVTIHHATE S,
c IANVRITEAXNOFEZBBUHATE %,
cFYUNARAOZEYRAVERZREL, RRZSMU THEREZRRTE S,
- REVAVBRICIBALT, BEBATA IR —BOAI 1" 5—2a>0RE&ERFTLHATE 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.

-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
KEERKM, WAFA (2008) "24MmE,) AL, FHrEFER

sEZEREEHEEICIE O) /References ( Available in the library: O )
EHEFAQ2003) TVEOBROKMERE, ARTSY MRXDTFUABES
HHFEST KHFEF- EHEFAR016) THTERE, BRI TEFM
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HBERE

T RIEBSH

(Business and Engineering Ethics)

BB WA /Class schedules and Contents

12. REMERE , BEBLEMBOBELINDEL

34. HEZTHEME

56. ZNETFLRLHER

78. IZHAIN-VAIFTEAXVKN

9,10. 7—923av 7)) F¥ O NARAOLZEL)AVERORAE

11,12. 7—=023v72) : F¥Y U NARADRE VR VERORAERRR
1314. VA -AZa1”"45—>3>

15. E&oH

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

BRETOZEVICEITBRKLA—N 20%
EREORYEVEALR—K 25%
FHICEITDEEHEEROTIL—THREK 20%
BEFOEBBBEICHTDIIL—TRHEK 20%
D=0V THEEDEEHICETIIIL—THEK 15%
Final report on "Safety and Ethics" 20%
Reflection of each class work ( 5times ) 25%
Group presentation on preparation and questions (4times) 20%
Group presentation on in-class exercises (4times) 20%
Group presentation on in-class workshop's result (1time) 15%

BHELAR—KN #BIE (AT A X, 12pt. 200032FE L)
Final report Format (A4 size. 12pt, 2000 charactors in Japanese )

BEMOFHEEE (S)

96+ : IXMEHEDEZIFICOVTLLKERETETHY, HELEIHUHLBREVIEBLEXTOEALOUEEZR<EBHELELT, AESOHE
ERE BENEBRAFFORBEN TETVS,

90+ : IZMEBOBFHBICOVTL<KEBRETETCHSY, BBELLEIHAREBLIUVUBEXFOIALDIUBZEZEZA LN S, AERAORMECEEEERT
W, BENSFEREHERZSELTVWS,

85+ IZMBOBHMICODVWTERETETHY, FABEXFOEALDOUEEEZELELT, RENZERAHICOVTEELTVS,

80+ : IZMEBOBFHERMBENFOEALDIEEZEZRBLELT, RENEERGEHICOVTEEL TV,

75+ BEANECICHDNERBTETHY ., IFRENTHBRASFICOVTEEL TV,

70+ BERNECILHINILETETHY ., BBV OBRAHEEZEZAT VS,

65+ FERNECICHZHNIBEBTETHY ., BOBYDERZEZEATWS,

60+ FEANIEERFTETVDI LS TREHD N, EZENBEXICE>TVS,

59 IZMEBICETIEBATETCVALD, BEICEBRACEIOERLBEICKALTVS, BEOIREN 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.

HEHERROTMEEE (K ) . LROLAR—NHEEECETS,

Evaluation Standard for in class practice and presentation are followed to the standard for report above.
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. _ SARE
THmERR

(Business and Engineering Ethics)

Epi- BE%FBOANAE  /Preparation and Review
ERREBEELT, HNEOZRLBEMERA. NBEOFTEHEEBEERTD L,
Fh, BEREFFELT, BAEShELERNERENRTZRYRYERZERTD &,

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.

Bi&LDEE /Remarks
F1FHOLE4- 5

Given as intensive course 4 and 5th periods on Friday in 1st semester.

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

REHEVEHTREITIBRICK., XTBHICHEARLEBEZ L
Give notice to the instructor beforehand when you are absent for unavoidable reasons.
20195 1 JERAGE

Course not given in 2019 semesters.

CORERF., BAFETRELET,

Japanese is language used in class.

HYELASOXYE— [Message from the Instructor
BIEXT AT CHEIIRYYHTFSNBHEBBICOVT, BLYAERTDIIZNR[INSTORNERERD . BETCEREBORAIYVE, REIC
BELBHEHEMEL, BT—HBICIZHMBLEEIAI EZZZI TV,

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—J— R /Keywords
I¥HE (BMERE ), MR, RETH. URY- FEAXY N, URY: 312532, AROF
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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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNS PR AHICBIT &5 (FEMETRICEISHITARED | . FIEEE

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

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /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.

sk, REBEZEIDRIC. EOXSICEREZFTREL., REZERHL., ENXSCTOHREMIYBESELTVWIOEDS . FER
TR, REBEZFAENICREIZLONOEREFS, ThSZAVTREEZRO TVKIRETS, . ThoNBEREXERV, BE
FIB_EILELY, BSORAFEBSNBLSCRBEZBET.

HBE /Textbooks
Handouts are distributed if necessary.

PEBUTENEENT 2,

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

Introduce some references in class.
PBEISUTERFICBNT S,
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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: The Normative Approach to the Environment by Masatsugu Chijiwa
7. Introduction: Why do we need to learn ethics and justice in the first place?
8. Consequentialism and utilitarianism

9. 'The Trolley Problem’

10. Deontology and Kantian ethics

11. Virtue ethics

12. Application of normative ethics to the environmental issues

13. Three types of justice

14. Social responsibility and the vulnerable

15. Group learning and discussion

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

5. RIRFE L RE

6. CARBLEBRRORR

F2E WEBAORBEBNT7O—F (THEEH)
7. ZUDIC-GERERBEZLESZREZSION 7 -
8 BEEIHRLUAESR

9. KEEERENKRET

10. BBME N> MHRE

1. fEtfmE %

12. REBBEAOBRBRIBPZOSA TN

13. ZBEOER

14. HENEFCHE

15. JI—7T%B 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

Basic knowledge on Environment studies is required to participate in discussions.
Official language: English
RRECOADIEREZEH T, BROBOBRICSETER L,

ERASHERE

BHEHN,SOAYE— /Message from the Instructor

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
HBELETTBLSBEBLERET IS,

E-mails of Lectures

Tetsuya Kusuda: hai54900@par.odn.ne.jp

Masatsugu: masastugu@hotmail.com

F—— R /Keywords
Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.
RRE. fifg. ME. FEM. AH. BA. #2
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HBERE
RERW (BABXRITA)

(Environmental Principles  ( language: Japanese ) )

HYER TH  FE4T / Hiroyuki TSUJII BB B L 2—0TFZ2 0P E, KN X / Noritugu KIMURA / SER Ehz8EH
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EETIFSNE FEESAHICEIT25E0 (FEMMETIRICHICNTA8E0) | . FEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /Course Description
Bl REBEZEZEADBIC. EOXSICERZRBL. REZERL., EOLSICTOHRICAMVEESELTVBOESSH, TFE
ETR, REFBEEZTENICRFTIDIEOOEREZY, ThSZAVTEZZROTVKIHEETS, T, ThSOEERAAEREV. B
BREIDZEIZKY, BESORAFEBSNDERDICBEDEEBET,

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.

HRIE [Textbooks
HBIZBUTEREE R
Handouts are distributed if necessary.

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

Introduce some references in class.
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HBERE

RERW (BABXRITA)

(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 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) Intergenerational Ethics

14. Human Rights and Environmental Ethics (5) Earth Totalitarianism

15. Human Rights and Environmental Ethics (6) Presentation

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

0N OB WN =

©

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

RREICOADIEREZEHT, BROBOBRICSETER L,
Basic knowledge on Environment studies is required to participate in discussions.
FASE: AAXE
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HBERE

RERW (BABXRITA)

(Environmental Principles  ( language: Japanese ) )

B LDEE /Remarks
Official language: Japanese

BYEEASOXYE— /Message from the Instructor

HBETTELSBELERE IS,

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

RRH. ME RE, S6HEM AR AR &2

Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.
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HBERE

(-]

FHBRTE (18— T )

(Internship)

VI

HYER FI1—AK

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

EFRTIFOND MPUESAHICEIT28Eh FEMETHICHISHITA8E) 1 . FIEEE

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

PSS Bt C51 1 BRED Rl
AR - B2 I 5 RSN LB S| TIT D L S DI, EROEEEI T MRS,
- I EHAFATEERL T SPTOR0 +UR F EL TLEREREBRESITNT 3.
" m EEOSETROSNBEEN. SOFRD. MMOVIRSICE S HBINESI 1A,
T . FRIHIL TR0 SRR S, B TR L 75RO R VAL D S TR E SIS
1, T Ioaii5s SRS R B3 SHERIE, BT 20% U+ a5 hvo SEALTC R, | FRHE (15— 2)

HEE S FAARS AR BT AR NORESEEE - 20N U2 S L7y FTHEEIL TS,

REDOHE /Course Description
LEPZINARBEEETEEEZZTAEN S, —EHBERE- g MREFTSICEILKY, REAOHBLTTRERESABZVERERBL TH
¥EFHznlbetd, FELREOEENCECEMOLEBZTOS L ZANE TS, —EHEORENRTERZBEL LHEE2Z T, 2V
HEMRERTOZ T I RF—LANSNL, BMIEEN L EEBERET S,

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.

HHRIE [Textbooks

#FICHEL
none

SEEREEREICE O) [References ( Available in the library: O )
L
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
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ERAE

B AT LRI ( IRLF—IATLA)

(Introduction to Mechanical Systems | (Energy Systems))

BYEE 5 A / Masaaki IZUMI / ##H> AF LAT%R (19~ ), F1L T8/ Sadami YOSHIYAMA / B3 27 L
/Instructor TER(19~)

=B &M/ Yoshiaki MIYAZATO / ##> AT LATEHR (19~ ), #E & — / Koichi INOUE / ##> A7 L
IER(19~)
B B —BB/ Shinichiro NAKAO / ##> AT LAT¥E (19~ ), &€& =/ Kyozo KANAMOTO / IRIEFH i

R
BIEER By 28 {y 1 1%82%  RERRE EE AP
/Year /Credits /Semester /Class Format /Class
TRAZEEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
/Year of School Entrance O O O O O O
HWRER [ER] #W> A7L0—R

/Department

EETIESND PUBESAHICHITLEN EEMETIHCRISHTLEE0 1 . FhEEE

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

SRS A CBIT5EED ZiZEE
X0 - FERR I @ IO LY -2 2T A0 BT BRI E g5 5.
_— I-1 | A [BEIREOIRILE 22T L0 BT B0 I E g8 T 5.

I-z

w Im— 1
BB - Her - R/ I—2
RE. - AR - REE ¥ O |BEFED T LA — B cE L . Wi T LY —BEORIRIROAENEEET 5,
WO BE CO:BE A BORE B 2T LEE ]
1, [--ICREd RUESAHICE 138012, Ba-20hUFa5 L7y FFREFL T RSN, (TRILF-ATL)

EEEL 2T L0 -2LAOREER. BB SRS AHICE TAEENORENEE I -A0N U Fa S Lhvy FTHIIL TS

BENOME /Course Description
AERIFBCHSVTEBIFEZERL TVAVREEEZRREL T, RELZFERBIFOERIBOBBZEELET. RELIFERNZOR
HHEBEEBRRTEDNEFICHIDCEEBEELET,

This cource is designed to provide the fundamentals of fluid mechanics and thermodynamics for the students who have not majored in mechanical
engineering in the under-graduate course. The aim of this cource is to obtain the ability to solve various fundamental problems in fluid mechanics
and thermodynamics.

HRIE [Textbooks
EHRIEEHEDETRTIED
To be announced in class.
SEEREEFEEICIE Q) /References ( Available in the library: O )
EMRIEEHEDETRTHIED
To be announced in class.

B¥:HHE - WA /Class schedules and Contents
MREEHEFIRILF—2RATALATHFICETZZENOZFERBLEERARICOVTREELHEL, SFEIRNUTERABZRARES IO
OEBAVFISLEFTELET,

Students consult with the supervisor about their studies records and their fundamentals of the energy system field. The supervisor plans the
individual curriculum for enriching the fundamentals according to each student.

RAESHM D H3%  /Assessment Method
MREEHEN REICHTIRBEERAROERESERENICFTMLET,

Instructors evaluate comprehensively the approach and understanding for the class.

EH- ERFEEBEOHAZAR /Preparation and Review
BHEYENREOTE BEBZERLET,

Instructors will indicate preparation and review of the class.
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B AT LRI ( IRLF—IATLA)

(Introduction to Mechanical Systems | (Energy Systems))

B LEDEE /Remarks
HBENBEEZBEITZICE. BERGFLRANICEEEZFEE_REBRICEBELTIEE L,

Submit the notification of course registration to Teaching and Education Division, Academic Services Department Division II.

HYENSOXYHE— [Message from the Instructor
COBEEZHEIDCEICEKY, RENZFERANZICBLTEEREZOEBRBNREDCLEZHBLTVET,

We hope that this class will help a great deal in your study of fluid mechanics and thermodynamics.

F—7—R /Keywords
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- = HERE
B AT LRI (RIS ATA )

(Introduction to Mechanical Systems Il (Design and Manufacturing))

HYER SBEE  S1E/ Takanori KIYOTA / ##> AT LAT2R (19~ ), MHE {8 / Nobuhiro OKADA / ##H> A7 L
/Instructor TEH(19~)

=B @/ Takeshi MIYAGUNI / ##8> A7 AT%% (19~ ), # B/ Changhee CHO / B> AF AT
28 (19~)
%K &3/ Takumi SASAKI / B AF LATHR (19~ ), £ 3%/ Hiroshi MURAKAMI / ##8> A7 A

THR (19~ )
£ 5LE / Hiroki CHO / > A7 LATZER (19~)
BIEER B4 28 {y 1 1282%H  RERLRE BR AT
/Year /Credits /Semester /Class Format /Class
WRAZFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
/Year of School Entrance O O O O O O
TRER [#R] #W> A7L0—R

/Department

ERTIFSND RS HITICEIT o880 (FEMETIICHICHIT 258 1 . $hEEE

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

FiES A CHITEEED ZEBE
KOG - ITRE I @ |BMTFOEREFNERL. (25N 27 L8 B T 2ERIEEE L O,
i I—1 | & EEEHTY A7 AnTROEF WIREEEIE5T 5.
I-z

" m—-1
B - Y - RIR T
RAL - Bir - BE I O | TR PR OFEFE OGS EEE D D,
e BE O:FE A PrEE i 2T LERT
B, I-lCREd 2R RS A BT A8ENIE. Ba—-20hUFa5 hvy FEHIL TS0, (ERETMI 27 L)

L 2T LD -2LAOFEER. BB -PUESAHI IS TAEENOMEEEE I -A0NUFa S LYy FTHFIL TS,

REDOHE /Course Description

COBHMI AT LAERING, BHTIZEEIBETHREED TV LTHXECERARMNS S5, BERAOLOICXELBIMHBLE, BHDZE
TR, REHE SLTHETIZOEBBEEELEY. IEERR. FPFOEATMIAFNIAATED LT,

This course is designed to provide the fundamentals of machine design, including mechanics of materials,
dynamics, manufacturing processes, machine elements, and control engineering. The goal is to become able to explain fundamental terminologies
in each field.

HRBE /Textbooks
EMRIEEHEDETRTHIED
To be announced in class.

SEEREEREICIE O) [References ( Available in the library: O )
EMREERBOETTSED
To be announced in class.

RE¥SE- WA /Class schedules and Contents
MREEHREFRI NI ATAPHICE TR ZEOFXEEBEEBRAZBIC OV TEELHREL, SR2LECRHUTERABRZRRETEZ OO
BRIAVFIZAZFFELET,

Students consult with the supervisor about their studies records and their fundamentals of the design and manufacturing system field. The
supervisor plans the individual curriculum for enriching the fundamentals according to each student.

BiERME D A% /Assessment Method
MREEHEN REICHTIRBEEBRAZROERESERENICFTMLET,

Instructors evaluate comprehensively the approach and understanding for the class.

Ep- BRZEDORNE /Preparation and Review
EMREBEEHEN BFICHERLET,

Each instructor will announce them in advance.
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- = HERE
B AT LRI (RIS ATA )

(Introduction to Mechanical Systems Il (Design and Manufacturing))

BELDEE /Remarks
HHHBFEELET. ERNBEZBE TR, BERGLERICEHEZERE_FREBRICRELTEZTV,
Submit the notification of course registration to Teaching and Education Division, Academic Services Department Division II.

HYENSOXYHE— [Message from the Instructor

ERSHORFREL, BELETTRSBELETIZI2TOERAMBNEBETEILA, TREEHEORFNBERBAREE2ANIL,
BEOHICHTLKZIVEARHESREICIODVWT, BSFBIREHNEEICRVET,

Attending the class is not sufficient, but positive participation is required. Your further inquiry into the subject,
as well as following the lecturer's direction, will help you fully understand the essence of the lecture and related topics.

F—J— R /Keywords

10/ 110



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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PR S FEH 51T HRE DigaE
K058 - 3EAT 1 | @ [{eeFee mmEE M 23 A E 58T 5,
e i
I-1 | O [WEOT2ILE—HROFE LR A B BENEEET 5.
B - - R I—2
m—3
BAL - BEAR - BB N | @ |[gEOEMHRCEEREE L ED 5, (LR RIEOIIE 5B CHNT AEAE b O,
RO BIPBEE OB A PrEE i ] “ R
%1, [-ICHed 2RMESHHITBIT A1, BI—20NUFa25 Loy FEREIL T RS,

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
BROBPEM. XEBRBENIZILF—ZBRTOCLRACEVTEFBERSEE 2 CLEELRISRBETYT, IXRILF—BR7OR%ZH
HIZEHICEK., EFBEOLE (ERILE ) ZELERIIMVENHYET, AEETR. "FEHH, & TEER CHOITERILEOR
BEzZVET, AEFEABEFUATOESY T,
- EEBREVOEREZEMRTES,
- BFRBEECL IR —FrVTOBRREFATES,
- ERFECBEREORRZEBHATES,

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

This lecture aims at understanding the following topics in electrochemistry: (1) electrode potential; (2) kinetics of electron transfers; and (3)
relationship between current density and overpotential.

#HBIE [Textbooks

TREFDAYEARE (L) RRACERA, #8R. 5,700M
ThFECAPEAE (T ) RRICFEA. 58k, 5,800/

SEZEZREE®EICIE O) /References ( Available in the library: O )
O EBF¥BBHOLY —EX¥AM (EL E- SHE— 2 ) HAEE . 36758

RESTE- WA  /Class schedules and Contents
1 HAHA >R guidance
2 IXRILF—ELZEFHE energy and chemical equilibrium
3 EMNOFIM control of electrode potential
4 RILANDOR, EBEM Nernst equation, electrode potential
5 FEEE(1) test(1)
6 M photoexcitation
7 #{tZF photochemistry
8 MEEE(2) test(2)
9 ERBERE the rate of electron transfer
10 RILZZXKNU—  voltammetry
11 BIEEZ () test(3)
12 FFRHER. BLUE®(1) Presentation and discussion (1)
13 HIERKR. BRUEMW(2) Presentation and discussion (2)
14 WK, BKRUEHH(E) Presentation and discussion (3)
15 # &5 Discussion
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oTRILF—{tF

(Chemistry of Energy: Reaction Kinetics)

RIEME D 5%  /Assessment Method
AEOREANOE)EHM: - - 50%, EF: - - 50%

Grading will be based on active class participation (50%) and tests (50%).

Epi- E%FBOANAE  /Preparation and Review
FWLARILOYEFEZEBLTVWD L,
The students need knowledge of basic physical chemistry.
BRNEOZHEREZTFEID &,
Make good preparations for class.

B LDEE /Remarks
BREERELCESID L,

Bring the textbook into class.

BHEN,SOAXYE— /Message from the Instructor

EMBE
RREMAE7OEA

BER IX)LF— REBMEACECELEZLS, LERNEOUZH SHBEOREEZHASHICTRILHOOERDZHICOFTTELL,
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 engineer.

F—"— R /Keywords
IxRLF—, L2FE. EEEN. ETBEY. EHCIRILF—

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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

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

FHHES BB DA TEEE
5028 - T2 I | ® |0 e 2 oWR o B b mrr e, ms, REmE s OREs - SihEiEed 5,
o I
1 | o [t st OIEE e XET AR EOREE A, ENORGERET DB ENER

= - - TR F92.
! m-z

m—-3
T v | o [RRORIRE RN BT AR, RORE. RGHAOE 70— 7 HRAKE

B2,

%@ B EE O:ME 4 PrE U
%1, 1 HET BPMEE AT AENIL. Ba—20N+25 Ly TEHEIL T S, TR
SIBIB(E T OE2 01— RLNOSEIR, BB CSRE5 A5 T 2AENOREIEEE 1— 200 U F 25 A7 J CHEEL T al,

REDOHE /Course Description
COBENEEBEERUTOEBYY ET S,
1L LERGEEERBEBBOERRICOVTOEMRANBRERD S,
2HEOWRT—NIIODVTRBEE, RGEBOEASERE- FMEL. ThERRKX F1AHYIarTs,

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.

HBE /Textbooks
TrERA PEUE F8R (T)

SEEREEREICE O) [References ( Available in the library: O )
FICEELEWV Nothing specified

LB WA /Class schedules and Contents

1HAE A BA Guidance & Introduction

2 RISEEER (1) [REX] Theory of reaction kinetics (1)  [Rate equation]
IRGEEER (2) [1RRBEER] Theory of reaction kinetics (2) [First order kinetics]

4 RISEERR 3) [2XRSEER] Theory of reaction kinetics (3)  [Second order kinetics]
S5RIGEEERHR 4) [TLZUAK] Theory of reaction kinetics (4)  [Arrhenius equation]

6 RISHEENR (1) [ERIS] Theory of reaction mechanism (1) [Elementary reaction]

7 RIGHEER 2) [EFREEHA] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [ESHRIS] Theory of reaction mechanism (3) [Chain reaction]

I RICHERR 4) [EBREER Theory of reaction mechanism (4) [Transition state theory]
10 EHBN(1) [B{LRIS] Case study (1) [Oxidation reaction]

1 BHIBNQ2) [KRERS] Case study (2) [Hydrogenation reaction]

12 EHIBAG) [HERS] Case study (3) [Reforming reaction]

13 HERS(1) Presentation (1)

14 HERL(2) Presentation (2)

15 MERHR Discussion

BRiEFFM DA%  /Assessment Method
RRNB(40%). BEEISE@E0%). LKR—K(20%) Presentation(40%), Communication(40%), Contents(20%)
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oftERI T

(Kinetics and Reaction Engineering)

Epi- BE%FBOANAE  /Preparation and Review
1. EZWTREALMZERGEEERISEBOERZEZL THZ L,
2 BEOMRT—NICODVTRDEE, REEBOENSIKEXATHLIE,

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

B LDEE /Remarks

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

12/ 110
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EMRAE
) pSY3 @2 () s
O&FLT‘an'l'I?- BENZ7OER

(Reaction Design and Engineering)

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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

RS A 51T BEE FEEE
%058 - TR I B |[WEOEICE S o RIGEE CRT 2 58T B,
Fhe i

I-1 | O [{{EEREOEEERA. REissHos TRET 2R RRT 2 /- 00iRENBENEIZET 5.,
B - - FR M-z | O [{LEREOEE B SOEETFREEL., S 0T 3 O0FN% 857 5.

m-3
B - AR - B 5
W@ : W<PEE C:RBE A POREE JE——
%1, [ 2R MESHIIBIT 248013, BI— 20025 L7y FEREIL T RS, beet T

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
LENBLCFIZNFEZ2ER IR L}, HOREBTHI AR K 1E - EEYOIHFSLICANOVETHZIRILF— @
- LEOPBILSIZBRFOREREMEZERIZLTEEILLE 2T D, FEHRTR. BREBAORIN SOEGHER7OEAREICO2VWTE
FHIPNREIZOREICESVTHERT S,
FBERERELUT, LFZERE L TUREBBEICHEN FENRTISHYVEDI LSRR ZEZEBEET S,
The essences of chemistry and chemical engineering lead to any advanced technologies for environmental protection at outlet of social system in
atmosphere, water, land and waste; eco-friendly engineering and design for energy, petrochemical and chemistry. In this class, synthesis methods
and reaction designs for construction of eco-friendly processes will be shown on the basis of chemistry and chemical engineering.
The objective in this class is to learn knowledge on the basis of chemistry and chemical engineering in a variety of fields for dealing with
environmental issues.

HRIE [Textbooks
L
Not designated

SEEREEREICE O) [References ( Available in the library: O )
o THFHL VALK, HihE— SHMBEE- RIPE- WIE— FkE= F =fHEE 2013F Z&42,800

LB WA /Class schedules and Contents

1. HAHA > A guidance

B unit

IXILF—- BIR energy & resources

KFEAE (1 )/4F>  hydration and dissolution (1)
KMEARR (2 ) /M4 A{tEY hydration and dissolution (2)
KFEARE (3 ) /MR  hydration and dissolution (3)
®&KX (1) presentation (1)

35k (2 ) presentation (2)

9. WELAiAE adsorption and desorption

10. A 7ZF XM ion exchange

1. JU—27ZAKJ— green chemistry

12. REFMAEEM catalysis technology

13. REFANES; /RT7—MBUEFZ A K zeolite

14. HiFk ( 3 ) presentation (3)

15. Fik ( 4 ) presentation (4)

RIEME D 5%  /Assessment Method

BEOBEA DIV &/ active participation in class 20%
35k - &/ presentation & assignment 80%

® N OAWN
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O ISERET L%

(Reaction Design and Engineering)

Epi- BE%FBOANAE  /Preparation and Review
FREICELTEF— A2 RBEEBFOCL
Prepare to knowledge for lecture item

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
NEHERXCRENICSMTD L
Try to discuss

F—"— R /Keywords

13/ 110
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#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

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

R T e DEEE
F— : o BB - RIS ICREVIRME T O £ 0L T, AL AN AR URRERITI S DL T
M - 3R+ K 58T B,
AE I
M-1 | O |SEE AT AEEORN OISR, FIsOFE £IET SEnEI55T 5.,
BE - YK - F T—2
m—-3
B - v | o[RBT 2REORFOIGE, MOPED IR T 2S5 CRRT HERIL MOPEORTEM
e TS T IR #. ETOATICOWTERM - SR TEoEEEL D,
K@ B8 08 A: POEE _
%1, [-|CR5T RS A BIT 80N, BO—2ONU+25 Lvy TEREEIL TS, ICHHRER L

HEREF IO 2 0-ILAOEL . BB CF RS AHICBITARENORENFE - 20h U4 2 Z L7 TTHEIL TR S,

REDOHE /Course Description

MREFERROIZEIECREESTRESBEVENTH S, FERTR, EROMFIETOELATAVSKATV2RY MEEZRY LT, 0
T7OEATOMERS, RUMEBSORH. HESEEZEBIDC2REARETS,

Catalysts are indispensable for chemical industries. In this course, the roles and the properties of various catalysts
actually employed in industrial chemical processes will be studied.

HBE /Textbooks
(2 E L % LV /Not designated

SEZEREEFEEICIFE O) /References ( Available in the library: O )
NEEX USREE T EASANOMNBEETSE, BEMFAIUTA745 20005 ¥4,900 ( Bk )
HihE—- H)E— ZHMBE- RIPE- FAHE=F THER FHLULVAENLZE, =HHR 2013F ¥2,800 ( Hiik)
B.C. Gates: J.R.Katzer G.C.A. Schuit®¥ BEFERR "TMESOtRAHFs =RER{AEEA 1984F

BB WA /Class schedules and Contents

1 AAF VR, g & {3 T #/Guidance

UZv*2Y -RRE- 7O1RA - /Cracking -reactions* process-
UZv*2J - - /Cracking -catalysts-

V7#—=2>% -RIb- 7’O1XA - /Reforming -reactions* process-
V7#—3>7 - b - /IReforming -catalysts-

KEEFE - RIE- 7O+ A - /Hydrodesulfurization -reactions- process-
KEILBEBR - A% - /Hydrodesulfurization -catalysts-

T O o AEE 7 O+ A/Other catalytic processes

9 H&X. B&UEE 1/Presentations and discussion 1

10 &K, B KT 2/Presentations and discussion 2

11 XK., BKUF 3/Presentations and discussion 3

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

13 K, B i 5 /Presentations and discussion 5

14 3K, BKRUVEIFH 6 /Presentations and discussion 6

15 F & ®H/Summary

RAEMD FE  /Assessment Method

BEA DS/ Participation 20%
7' LtH>F—= 32/ Presentation 80%

O~NOoO O WN
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#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

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

BELDEE /Remarks
BRETRY) EF2MET7OLAICEIZRRRELTESVET., REFTILEETHIRERERA. SLEVT—a>AEREERL TS
<&KSIT,
At the final part of the schedule, you have to make a presentation on catalytic processes 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

14/ 110



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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

RS T BT A ZiERE

038 - T2AE 1 D |EFEE AT A S EE L O ERRR A D DL T O E IS8T 5,

se I A ESEERTESIERT 22010 VDL 7ERD THERERIFEIT D BERISIET 5.,
D1 | O |[BERRIH 28 0B oS EE R R8T 2B E R U E1E8T 2.,

ERE I-2
m-3

Bl - Ak R T

OB MEE C:EE A prEE R,

1, I-ICRET APMEEFEIIBIT80IE, B1—20AY 25 L7y FEEEL TS, o

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
REMBBERTEICEAETNDIXESH. EFFEIONBEORZCHSVT, ZHEBSEQOLME BROMWRVIEETHD. 2MBERETS
YORYVRELEEETR., EAGYMLENBRIIEDIIFTRENBSNBVEEEHD, XBRARICKDBERTOERERD,
International tables D&tk ., EINDHENRBERERE, BEARLEICOVT, BEREHNSFBETS. BXRFEBICHARXBETF—2ERLNTY
—RKMRILKREFEICLRD TV T4 TFIERESR,

FEBERFEUTOEY,
olnternational tablesD &k F ZFE T %
CEFAITENRBEAEEEZTE, V—MIILNEEZRRIZTOTZLZEBH L TERET D,

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:
Study of how to read international tables
Study of how to measure the X-ray powder diffraction

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

sZEREEFEEICIE O) /References ( Available in the library: O )
OMBOXNMMEHR SHEEZE HIUUK
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EMRAE
VASNVAG 17 Rig (LS
o N R RRELFTOE2

(X-ray Spectroscopy)

BB WA /Class schedules and Contents
1. 4>MNA%o>ay
2. MM EERF (FHRBEELEATHL?)
3. WAMMERRZFN (BTOHE)
4 [HMMELERZN (KE)
5. BFANZF0EB (RIVNILEBEREXRTNIL)
6. BFNEOEBN (1L—FA2H—ORBEER)
7. MEONHEEZTOBAI SRTEEEOSE)
8. MEOXNMHMEL ZTOSAI  ( International Tables Dtk 7 )
9. MEOHNMHELZTOBAIN  (BEH)
10. MEORHELZOISAIV ( EIFRERENFERE)
M. U=KMRINERE, 749y F742970Y 75 ALRETAN
12. 7097 L0420 A M=) EWIHAER
1B3.NE—2TAVTFATENTA—R
14 . BFNT XA —Z DR
15 . fRATES

. 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
11 . The Rietveld method and fitting program RIETAN
12 . Installation and initialization of a program

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

RAESHM D H3E  /Assessment Method
LR—bN 100%

O N OO WN =

©

Report 100%

EH- ERFEBEOHAZAR /Preparation and Review
45(2 7 L /There is no important notice.

B LEDEE /Remarks
BREEZBHUITIHETREZITO>NT, HNEEZLTEMBL, NBFERETDZ L. (HIC "HRXEBRITORE, )

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

HYENSOXYHE— 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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

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

PSS TH 1T BEE S2E1E

£038; - 265 1| © [WEOHRENTH T BNBEETT 5.
ke I

I-1 | O [pEESHENT 2OORRIAOFEER. RATENRT ENEENEIHTT 2.
BE - ¥ - TR -2

M-z
R - B V| O [@RORMAECRAMEIHL . MEOSREIOERO TR FRT 2BHED O,
WO BEBE O:PBE A PrRE R
1, 1~ ITHIET AR AHITHIT BHIE, BI—20NUF25 L7y FERIL TS, it

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
MEOLHBERE. SEALEFEEEIZADEONEELEMNO—DOTHD, FEBETRIBREOHTE, EXBERICEIBIEMIOWVT,
BILAARREEBREHEEERY £, BREASKTOLALTERBR TS, L. EXRHRCBEI2HEHOXEHERAE £8L, 7LE
YF—3avEFS,
EABRICEIZIEMOERFEEZESL., ROLAATOEAFZ2ERID_EHNENEBETH S,

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.

Goal of this lecture is to learn principles of hydrometallurgical technologies and to understand thier role in actual processes.

HHRIE [Textbooks
BEPICERT S,
Textbooks are shown in the class.

SEEREEREICE O) [References ( Available in the library: O )
BEPICERT S,

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

16/ 110
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EMBE

VN 4, BEiE2TO8
oE {& i BHLF (LT OER
(Solid State Materials Chemistry)
HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
/Year of School Entrance O O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES A CHITHEEN ZEBE
5% - TEAR I ® %ﬁ%ftﬁ[g%‘j‘( sl . R - YR ERICE T Nt . RUMEEFE TRV NSEERIE T &
AOEE ISR T B,
jk;1 i
m—-1 | O |EF - 5F LUl SEE OGS 2 BENEETT 2.
B - - 7R I-2 | O EHFEOEECFEOREL T EET SFERT 2.
m-3
R - 6N - R Iy

%@ @< E O:FE A: PrEE

I, I-ICHET 2FESAHICHEITLEENIL. Ba—200 ) Fa5Lvy FEHIL TIRE,

Bt EE

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description

EROBESIEHDVEHBOETHD L ZBET. BRUFICET THBE) . B WELRCES ™Y, | SLTCYELE TR
WEDhBEERBEEMEL S, BENEZFOLE L LEAMBZLZNAE, SHATICLZHERRE TS, HREBICHB[ONTIMIR

SBELMMOBEREEEES,

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.

#HHKIE [Textbooks
El{k{t%, L.Smart: E. Moore®., {tFREA

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BE#{bZOER, S.E. Dann¥E, {LZERA

BB WA /Class schedules and Contents

1 #H&#BEAFI An introduction to Crystal Structures

2 EB#EFE. XFE/Close-Packing and Symmetry

3 1&F & BT/ Lattices and Unit Cells

4 fESEE A FER A/ Crystalline Solids

5 #FIxJF—/Lattice Energy

6 X#REIHE/X-ray Diffraction

7 BEEHBEORE—tF I v U A%/Preparative Methods-Ceramic Methods
8 B BRE—V I)L—5 )L E/Preparative Methods-Sol-Gel Methods

9 EEH % —KEE B /Preparative Methods-Hydrothermal Methods
10 EED{bEES & EFYH/Bonding in Solids and Electonic Properties
11 #&F K Bf/Lattice Defects

12 (KR TTE & O ¥/ low dimension Solid Properties

13 EF54 hO#EE- $M/Zeolites and Related Structures

14 BEHORIYE. FEM, BIEEHR Magnetic and Dielectric Properties and Superconductor
15 #EH/exercise

RiEFM D A% /Assessment Method
L 7R— K/report 50%
7'LH>F7—= 3 /presentation 50%

Efl- BRFZOAAE  /Preparation and Review
B #E/Textbooks

17/ 110



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

17/ 110
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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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

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

FRHAES AT S8 IEEE
RO - TERF I @ |(EFREIFOER &a8 70 AT 2508 %15159 5.

m-1 | O FEVATLTHARE IO D70 20E ORESRUNEEY & 2 8 THU SRS FHEA.
REREEE AL TamIE B E N EISIST S,

B - Y - RIR

T —— v | o [EEREIOeRE Al T0 L ADMB(LEC NS EEKL 8 SORBLZL DT F — PERDH
L set R FIF. BISRIE OB TR E BB T s L D,
KO : B HE O:BEE A: TUEE IE—
%1, [-|CHTT 2MEaAICEIT28013. Ba—A0H U +25 Lvy JEEEEL TS, axals
HERIEF IO - LUAOFEL, BB EFUESAHICBIT0RENOMESEE A0 VF a5 Ly FTHIEL TS,

REDOHE /Course Description
CERBERNA AV T IOR—TYELEEETOHE,. REZT7OLAESB7OEAOMRNMERIC, FT7OCLAOEAELEORE LA BE
Thd, 1. iﬁ%@ﬁmﬁﬁk*’("gﬂiﬁi%b‘b(Dﬁ%ﬁTEHzX(I‘ 270A0ARND2 / 3UEELEY, FBEZRRNTOBEYZRIRES
MBMHALEETOLAORACOATFER D, KBHETR., LERBEEYRBSTOLABS LS TOLAICDVTHETZLEEIC, RKiG
Z7OEAESHTOLACAVSNZERRMOBEEREEZBLICTOBASBFICOVTHENRT S,

FEEBRUTOEHYTT,
- RISBRDRETECODVWTEBEL., SBATEDLSICKS,
- DEEREORFTEICOVWTEREL, BATERLSICRS,

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:
+ Understanding of the design methods of reactors
+ Understanding of the design methods of separation unit operations

HRIE  /Textbooks
2L /NA.

SEEREBEFEICE O) /References ( Available in the library: O )
BEPICEERN 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

18/ 110



Ll ~ —_ B ?ioF“?l ®E
OfEmﬁ*ﬁ*#:/;(7'lA BE¥TORR

(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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

S5 A BT BEEN z;zEE
5038 - TEAR I @ |SEptERDERET. S - BRESHIE CRET A AL EIZIET B,
e T
I-1 | O |$F - BEF LI TOHEDES S S ITRT 2 OIS B E N 5158 5,
[P — _ RIS, T2l — . BIE ERYLSOPT HRTAYSGEY T ) 7 ILOEERRIT & BT C B
B I-2 | O |mzhxiziad 2,
om-3
FAL - BAk - BEE T
KO M EE O:EE A P P
w1, I-|CRd AR5 A4ICHITAE0IE. Ba1—20hUFa5 Lvy TEBRL T REL, m 7

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
HIEBMBOREPHERICIBRLOEFRRERELSED2>TVS, flalE. T/ TV /O0—NA ATV /O —BENTTOMRE
MOBRBEEHFIHHLVEMOESHFELL, BHREG. IX/ILF— BE ERESEOZHFALCKEZRELTVS. AERXOIEBER. &
FEEETRTVBEEMBICOVWT, TORBURPBENDFELREFLARILTEDLSIZRRATEDON, TLTOBERTICEDLS B
MAEDLDNTVEIDON EEBRETEIEICHD, FBRIFETNICOVTHEHET S,

Our life style has been greatly changed by the newly discovered and developed materials. The advancement of new
technologies such as nanotechnology and biotechnology, which have changed the basis of the conventional material
technology, have influenced a lot of fields such as telecommunication, energy, environment, and medical. This lecture has a goal to understand
recent topics regarding advanced materials, including characteristics and functions at atomic or molecular levels and their structural accessment.

HRIE /Textbooks
BIEEEY, BROFPEERZENT S,
Special text books are not used. Instead, materials for the lecture are handed out when they are needed.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEERN TS,

References will be properly introduced during the lecture.
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EMBE

oRmMEIST AT A AL Ot 2

(Advanced Materials Systems I)

BB WA /Class schedules and Contents
1 REMRS AT LOER
2 MEMEEOBRRERE
3 SEmMBlElE?
4 EmMBORES
5 SWmMBOSE: KEE CHEE
6 LWmMBOIEESM . 5 FRE
7 kmMEOLEEEN  BoFLFE
8 HEOELY
9 SWmMBON  REDH
10 EWmMPDH : F/8E
11 SSimAr R - #as
12 LimprREE - #E
13 ERRMBOISA : 2 F1EHR
14 ZiEHEOIGA  FRLE
15 F&o

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

10 Analysis of advanced materials: Nanostructure

11 Evaluation of advanced materials: Functions

12 Evaluation of advanced materials: Structures

13 Application of advanced materials: Molecular information

14 Application of advanced materials: Information processing

15 Summary

RAESHM D H3E  /Assessment Method

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

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

B LDEE /Remarks
RNEREZLSEVET, NBABPRRECEREHICAZOT, BRAICERELTH 2 &,
English references are often used. Reference search and presentation will be a part of the lecture.
SEM, TEM, SPM, XPSZ E M KD MEMOBMH 2 HVET, BERAHNE, 2 X—ICTRYEREETH &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

O N OO WN =

©

HUELASOXYE— [Message from the Instructor
FLOMBOBRRPHERLICE, BYISMBRFTEOIRNIYBETT, 2 FRFACEI<SHHARPZOASZOEREESNC N TTE
DEWTT,
The aim of this class is to learn the basis of design and analysis methods of nanomaterials in the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques

19/ 110



oFa FMRHLE

(Polymer Chemistry)

BYEER

/Instructor

BIBER
/Year

NRALEE

B
/Credits

/Year of School Entrance

e EE
/Department

EMBE

RENMZE7OA
ME B /lsamu AKIBA / TRILF—BRILER (19~ )
28 {1 5 2% Hj RERRE B A
/Semester /Class Format /Class
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in

“Diplama Palicy” (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

FHEEE BB 1T HREN sEEE
A58 - 262 I | ® [E970am WitchT 2a@EEeT 5.
HohE I
M-1 | O |[Basmsspibl, S0 REOAE*IZIRT 5 O0RENEE N FI58T 5.
@ . s - =50 I-2 | o [EWSROAIL ZORBEERAT 310135 ORENEA SN0, TOPDSEMETIL— | ERIS
BU. REREEREAT BRENEIZIET 2.
0-3
B =an - 0

HE: I RE O:EE A prREE

I, I-ICHET 2FESAHICHEITLEENIL. Ba—200 ) Fa5Lvy FEHIL TIRE,

SOFHAREHEE

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
FERTR. THREEMBEROLOOES FOUYE., IMFEOERBLTHARREMICOVTHERT S,
ABROEEBER., (1) B FIXRORITHHEEICOVTERTS, (2 ) BFFARBIVCESEYEETORRICOVTERTS.,

(3)BYOHNEEDEEEERTB_ETHD.

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

HRBE /Textbooks

BELEW

Nothing in paticular

SEEREEREICIE O) [References ( Available in the library: O )

TR

Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)

h=2AN

=7

FREZOER

(RECERA)
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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

RIEFFM D FEE  /Assessment Method
L R— N o & TFRE 100%

Report 100%

ER- BRZBOANAE  /Preparation and Review
SEEZEZAVT, B FYUMERICODVTERLTHLZE,
BB FER<EZLTIHBLIE,

IR EBEETCE<S<AVShAHEEZEBLTHLZ &,

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

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

(Advanced Chemical Processing for the Environment I)

BHER ORBAETOLAI—AR., NH (8K). WE (KE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

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

SRS Aat b 1T BhE S0
508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I
D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o
m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R |

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
KERSPETOLACHT 2 EPNBEM, BARORFAELSC L AHERABE TS, AI—AGEREL LARRDRGTT— &
2OREL., TOPHTCOEREBRLN SICAEMETEESES T2,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.

#HBIE [Textbooks
75 U/None

SEZEREEFEEICIE O) /References ( Available in the library: O )
PHEIZSUTE R
Distributed as necessary

RESHE - WA /Class schedules and Contents

1 A4V A (HEMEZEL ) (J—AEK )/ Guidance (Including research ethics)

BEZE0 #BE 1 EEMEMLZ Lecture by Invited Lecturer 1 1 (Advanced Materials)
FEHEAO KPER 1 EEMELZ/ Intensive Lecture 1 1 (Advanced Materials)

FEHEMO EHhEER 2 EEMEMLZ/ Intensive Lecture 1 2 (Advanced Materials)

FEHEMO HEPER 3 EEMBHELZ/ Intensive Lecture 1 3 (Advanced Materials)

BEHEO #BE 2 LEMEMLZ/ Lecture by Invited Lecturer 1 2 (Advanced Materials)

JEE- BREO/ Exercise 1

8 HE#E® #% 1 7OtAIZE/Lecture by Invited Lecturer 2 1 (Advanced Chemical Processing)
9 FEHEHO HKPEZE 1 TOLEAIZE/ Intensive Lecture 2 1 (Advanced Chemical Processing)
10 FEEHEMHO HPEZE 2 7OtEAIZE Intensive Lecture 2 2 (Advanced Chemical Processing)
11 FEEHEHO HPEZE 3 7OEAIZE Intensive Lecture 2 3 (Advanced Chemical Processing)
12 HEHE® #E 2 7OtAIH/ Lecture by Invited Lecturer 2 2 (Advanced Chemical Processing)
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 #¥E/ Summary

RAEFFMD A% /Assessment Method
RE- LAR—K 100%
Report 100%

NOoO O WDN

Ep- ERZFEDORNE /Preparation and Review
FEENLHBBENDTZEFICHAN, BRARFEFEZTHICTSCE
Search for the related contents of the scheduled lecture and thoroughly review after the lecture.
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o ° A,
RIBAFE7 O AR
(Advanced Chemical Processing for the Environment I)

BELDEE /Remarks
FHICHEL
Nothing in particular.

HYELASOXYE— [Message from the Instructor
LZ7OLAICETZEMNBEN,. KEROBRMZSEEBHED SEEHICHBIRL &S5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

SEMBMELE, T7OEATE
Advanced materials; Advanced chemical processing

21/ 110
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER ORBMAETOLAI AR, MH (XF). A (HER)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

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

SRS Aat b 1T BhE S0

508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I

D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o

m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
RENMEXTOLRAIZ, MRHLEREICETZ2EMANEEN. REROEMZEZSCE2EEREL TS, ZRO—REFRECFNEESE
MTT—N%Z2228EL. TOLPHTCOERBRL SISAREMETEERSES T2,

This lecture aims to learn advanced science and engineering in environmental chemistry, material chemistry and process
engineering.

HRBE /Textbooks
4%(27 L/None

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

BE¥EtE- WA /Class schedules and Contents

HAL VA (HRmEBEEZEL ) (O1—AK )/ Guidance (Including research ethics)

BE#HEO #ZE 1 %£W{E70O+1A/ Lecture by Invited Lecturer 1 1 Advanced Chemical Processing
FHEHEMO HEHER 1 ERLETOEA/ Intensive Lecture 1 1 Advanced Chemical Processing
FEBEAO HHEZE 2 kiRLETOE R/ Intensive Lecture 1 2 Advanced Chemical Processing
FEEHBBEHO HHEZR 3 LRILETOEA/ Intensive Lecture 1 3 Advanced Chemical Processing
BEHEO #BXE 2%&iwbZEZTOEA/ Lecture by Invited Lecturer 1 2 Advanced Chemical Processing
EE- REOD/ Exercise 1

8 HEH#HE® #BZE 1 SLEMPBMLZ/ Lecture by Invited Lecturer 2 1 Chemistry for Advanced Materials
9 FEHEMO HPEER 1 EEMBYLE Intensive Lecture 2 1 Chemistry for Advanced Materials

10 FEEHEMO HhEE 2 £EMBYLE/ Intensive Lecture 2 2 Chemistry for Advanced Materials
11 FEEHEHO HPEZE 3 EEMPBYLZ/ Intensive Lecture 2 3 Chemistry for Advanced Materials
12 BEHEQ HBE 2 KEMBLZE/ Lecture by Invited Lecturer 2 2 Chemistry for Advanced Materials
13 EE- REQ/ Exercise 2

14 L R— MER/ Report Preparation

15 F&®/Summary

RAETMD FE  /Assessment Method

BRE- LAR—K 100%
Report 100%

Efl- BRFZOAAE  /Preparation and Review
FESNL-EBZNEZBMCHAN, BREFETZzTHICTS 2L
Search for the related contents of the scheduled lecture and thoroughly review after the lecture.

NOoO O WN =
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BELDEE /Remarks
FHICHEL
Nothing in particular

HYENSOXYHE— [Message from the Instructor
REMAFXRTOEATE, HEMLZCEIZIEMNZEN. RAGKORNEZSEEBAED SBEHICRIIRL &5,
Learn advanced science and technology in environmental chemistry, material chemistry and process engineering from
various lecturers.

F—J— R /Keywords
FEMEMLE, TOEATE
Advanced materials; Advanced chemical processing
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: EFIRE
oIRIBEX Y= RENA A AT A

(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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

FES AHIC BT D8 FEEE
£ - TEER I @ [BEFEDOMEY FIFFT &7 Lo B RN DB WEEF 12157 5.
Lo BE SO SRS SIREOEREORER T S0 H-BP W ERTRE T H 5 - & %5
FRE I O T,
EE - 3lf - £ il
Rl - ZhF - BEE i @ [REEEAOEYREEONBEREENCEREL, BEAREEETRTHEDL D,
KO BPBE O:fhE L vriE I
# I, I-ICHET PUESHHICHITEEENIE. B0—200U a5 Lv o FEEEL TS, R
BB A A 2T LO-ZALAOFEIL, BB S AR T2RENOMESEE I - 20 ) Fa 5 Lhvy T THEREL TAES L,

BENOME /Course Description
AERTE. EAE—KB—AKE—L£YBEOMEFRICHIT>IENERNIZES CLZEMNEL, REGEOSF , B , WERR. K
BREBHEOBEREICOVTHR TS, HICBEFRECSTI2BRERROERNEIRATAILLDVTIEHATS., SRBICEEITHDENHEENS
., EENFEF L. WEBLERBEOZ(FEYE, B BEEASAZFEORELLEICOVTERL, RELEYOBEDLYICETI AR
#BBIBLEBIET,

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
BREREENY

Handouts will be distributed in the lecture.

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

Handouts will be distributed in the lecture.
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CIRIEYF

(Environmental Biology)

BB WA /Class schedules and Contents
(=30%>) =
2EEYHIRE
I-REE (KAREAZER )
AEM TS ORN BTSN
SBRUNEREEY
MM IR{L E Y E FEIR
THIRRBLEEHICH TR ENENER
SARER
OMEPRIRBEY
10 N EHE
1MHEYZ AV CREBEBE
12FEEYF
13RKENE
14FRERRK
15F & H

10verview of environmental biology

2Physical and chemical factors

3Primary production: photosynthesis and chemosynthesis
4Phytoplankton and zooplankton

5Nekton and benthos

6Biogeochemical cycles

7Biological factors affecting global environment
8Methane cycle

9Life in extreme environment

10Deep subsurface biosphere
11Bioremediation

12Astrobiology

13Preparation for oral presentation

140ral presentation

15Final review

RAESHM D H3E  /Assessment Method

BEBHERESM 20%
LAR—K 50%
REREK 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.

BiEEDEE /Remarks

BEERHEYF L ERFOEBABRESZ I OTTHKBEN S ET,
Fundamental knowledge of microbiology and ecology is required.

IREASHFEALTFL TR, RFLIIZHEFEEN SREB 2 LHERHEFETERE.

Official language for this lecture is Japanese, unless a majority of students requests English.

HUEASOXYE— [Message from the Instructor

F—7—R /Keywords

23/ 110
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oBHFWILH

(Introduction to Polymer Physics)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

RENA A AT A
BH MBI/ Kazuo SAKURAI / B3B8 TR 52 Al
28 {y 21 *H RERRE B A
/Semester /Class Format /Class
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FRIESAHICEITEEED

HizBE

RO - TTAE

I

@ BN FHMEIEREL. ChECAL SRR R ORISR IEE T B,

frRE

O @D THHRAEOER - TOFF IR TS IS4,

B - Jiby - R3R

R - BAL - BBE

I
il
¥

@ |[WREEMEETH R T O W RFREADRL RO R L EE S,

MO E O:RHE A PelE

# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

=R

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
ERESSFRREMBOMRICFARSES D FUHEICEAL TESR,

To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.

FZERRRBUTOEHY THS,
*REETHEZESFOYHOERICOVWT, FFE. BRI, LAOD—, HELCELTERZT S,

Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,

scattering, and rheology.

HHRIE [Textbooks

ERgs RE (B2 FF4/MR) ISBN 978-4-8079-0635-2

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

B0 FOYESE, HPZEE (EFERE ) /Introduction to Polymer Physics (F. Tanaka) ISBN 978-4-7853-2056-0

24/ 110



= 4\ =A
omDFYIER
(Introduction to Polymer Physics)

BB WA /Class schedules and Contents
1 Bofel

2 DFHOFEE

3 Borodr7«4F¥aL—>3ay
4 BHTFOAVTAX—=>32

5 fERIREE
6
7
8

—REERL
SREERIL
IvhOE—#HD

9 Mt

10 FEM

11 SEYH

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

What is the Polymer

Single Chain Conformations

Configurations of Polymers

Conformations of Polymers

Crystalline State

Primary Crystallization

Secondary Crystallization

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

RAESHM D H3E  /Assessment Method

L7R—K 100%
Report 100%

O N OO WN =

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

24/ 110
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= “ . BANE
oFtE LE BENA A AT L

(Computational Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ FEIEFOSTEIERT 2O LB BB IE5d 5.
frRE I O |RF|EVSSTR{EE Y 7 EERAL T, TOEHRIHIAREEIE ST 2.
B - Jiby - R3R il
R - BAL - BBE IV @ FRIEFHEDL S U5RBI L TERTREIC 20T, BH, FALILNTES,

O RE C:ME A PrigE S
# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S, i i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
CZOFRREEBEMRTDHLEOOY—ILELT, ETETTOBENEREL TVRFHENMZILODVWTESR, RRVBHELMENY T—2THD T
Gaussian 091 ZFEAL T, TOEANGFAL L (BEREL. RBEHE , ERNFEOELVBREE ) 28EL. BFLFLCESSER
EmEERIDIE2TEAEE TS,

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.

HHRIE [Textbooks
BHIZEELAL,

Not specified.

SEEREEHEEICIE O) /References ( Available in the library: O )
EFBERICLDIFORRE AU T (ISBN 0-9636769-8-9 )
YEFE-2FROT7O0—F (L) REALFERA (ISBN 978-4-8079-0508-9 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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Rt EAL

(Computational Chemistry)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

FTELZEOBE
EFHZEORRE —REE
JALFAVH—FERE TOELRE
Gaussian03N E H 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 Gaussian03
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

25/ 110



_ HPIRHE
AR =A m g v p——
otk AR R/ 1337 A

(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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |EAFAOIERE Co B E TR EIST A,
frRE I O |EFEEHOERET IR R BT ERE R IS &,
B - Jiby - R3R il
R - BAL - BBE IV @ EFHEAVST I/ O0V-ICH0T, MBEOERCTORARTEET L TRENEREST 2,
%@:%ﬁ(ﬁ?ﬁ O g A ’P‘f_bﬁﬁii _ ] ) TN
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

SR, EESRE. BEER, AL, MREEREOTAIHAIVATHILSVTIRKZENTERVWHETH S, XBRTR., &
BHBE L THAE B HBOBEE ZORM. EAMBIIROSNBEML, S CREMBEEABTRCAIRBICOVTERL, £4EMH0
RETPHRICHMERARZEE IS CZIEBRETS,

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.

HBE /Textbooks
7°1) > NEi# / The materials are hand out by printed matters.

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

HEM- MALESL "TFHRTAZITILTOLAZNAAITITI . FBEt 2011F  ¥2800
ME—fK AE—Z- WEABSZEE TEBNAAITUTILNIRT YO, NTS 20125 ¥52000

LB WA /Class schedules and Contents

1 INAFAITVTILEE I What are biomaterials ?

2 NAAITVT I OMBESZMH | Necessary conditions of biomaterials
3 4B A / Biocompatibility

4 E¥KIS | Foreign matter reactions

5 YT UTI EEMERIS I Biomaterials and biological reactions

6 NTUTIORMEERE / Surface design of biomaterials

7 R2MEER / Safety testing

8 £J& / Metals

9 tZXv Y RA/Ceramics

10 &% F /Polymers

11 R#A®HP F / Composites

12 7LHEER® 1 (HI4H ) / Presentation and Discussion 1
13 FLHE L2 (#%¥4 ) / Presentation and Discussion 2
14 # &5 / Discussion

15 FE&® /Summary

&M D 5%  /Assessment Method
ERNEIZES M 30%

Active participation to the class
LAR—hK 70%
Report

Ep- BRZEDORNE /Preparation and Review
FE B8z toICI52¢E
Good preparations for classes and reviews after classes will enhance your performance.
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_ PR
WIS =, oo - > —_—
ot AT R R/ AR

(Biomaterials)

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

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

BHENSOAXYE— /Message from the Instructor

ERTNAA, HMREEREOHRICHBELTVEIZ2ER, EANFFATAINAANTUTIOBRIZRITTLSEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords

26/ 110



EMBE

Labs RLVA - " 5, =

CHREREEZE BENA A AT LA

(Ecological Management)

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

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

/Department

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FRIESAHICEITEEED

HizBE

KO - TR I

@ |SEOEHOFLAEREEFCOECICREUTERTS 2L,

frRE I O |EREFEERICMET AMELT LY -TES L,
B - Jiby - R3R il
R - BAL - BBE I @ | BFEOEFINFICLNT, £EREEFICHT SNETERT 2FE DL TERET 2L,

MO E O:RHE A PelE

# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

EREFREET

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

BHEPHENHE, BLATLFHNRERFEEYREE OBREREZ PO,
T BHIC, TERFEPRKRESFENICREIZELENOREFRER. 25T ICHMMEAE

SRENBERD SERROREPEEROFAELODVTHERLE
DFEYMENERLSOEY - RBMEEERIC

BHIZMRICOVT, BEFOMARRESHTERL., I BE E£YEREZANSAHL SRRBMBEEZERELET, COBEBRTRE, TFE
FERBECAHIPDIBBEICHL T, FRZFOERDPSERERRNDZ CENTERLSBHABEFICOTR L ZFEBFEELET,

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.

HRIE [Textbooks
87 L £ A/ Nothing

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

BEHICEEBN L E T/ Show references within the lecture
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oL REREFEF

(Ecological Management)

BB WA /Class schedules and Contents
1 HEEROEECHE (ERBSoRR)
BEBERESR (1) EFBEOBHEICEITIER

AL (2) EABECEEERETER
BELEEZ (1) BE BROTEFIL
BEARY (2) REOEFIL

BELEEF (3) BREZYTF

HER (1) IxLF¥F—
SRR (2) DERR

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YERR

13 4£EROFREEFA

14 REBMKIC & B EERBIT
15 B £BRRLICHIDEE

oO~NOoO O, WN

BREABRPIEFREECRZBEENHYET,

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.

RIEFHE D HE  /Assessment Method
L&— K 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review
PEHYYEBA.
Not necessary

B LEDEE /Remarks

EMBE
RENAAZAT A

WYBREPOE LLEHREEZTVEIONOT, BROBBLENEREZ TS ICT>T<KEETY, BRIEFLBFRBLEOHATTVETA,

RELCLIZBFEEN BTNEEATFOXTHEBETVET,
Preperation for mini review is required. Official languages for this subject are English and Japanese.
YR, BRCERENERERDIBRTIOT, ChSOERABZFICHITTHVTIEEL,

Fundamental knowledge of biology and ecology is required.

EAFETELT, HAOERORAMNLEBBLTHEVTILKEETV, BRO#EF, BRTEMALLER
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.

HUELASOXYE— [Message from the Instructor

SRAOREPEEICHIZIERABCOVTFERCHEHRLET, Chs 0ERAFLE. RR
DT, COLSBAENDERZEATVIAILR,. BENICZBIZLEZHHOLET,

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—"— R /Keywords
ERER- EEEH- BE SRt PEEE

Ecosystem, Population, Community, Diversity, Matter production

27/ 110
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oEYEIY—IF

(Biosensor Engineering)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

B
/Credits

EMBE

RENA A AT A
BEM BEES / Takaaki ISODA / REBEDITER (19~ )
28 {y 21 2% Hj RERRE B AV
/Semester /Class Format /Class
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

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

/ Competence Defined in

FAES A ST DRE

FhERE

RO - TR I @ A ALY OEREIERL. CNEEAL SR iR AR OEEIZIET 5.

T o SHICE, HRRERE. MREHEREEDEYOL L AFEAL T i ARBEOEFWICHEEN T &I 21T
" Be

B - B - KR il

Rl - EER - BBE I @ |RIIRO A F LT A T A0 FERARA O EROR FEE .

HO:ECRE O:ME A eriE

#I,

I -1 ZH T 2R S A#ICEITEEENIL. Ba—20N U F a5 L7y JEERL TS,

FHt o —IF

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description

HEBRIUTOESY)

EEYPEFROLLONERMFEAEROCEBILCODVTERTEDLSICTS,

Attainment target is shown below :

This lecture explain an electrochemistry for measurement of biochemical
substances and the mechanism of chemical reactions.

#HBIE [Textbooks

HNEFVEOBEETHENT S,
SEEREEEEICIE O) /References ( Available in the library: O )

/ A textbook is introduced at first guidance in this lecture.
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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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m - N EMRE
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 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

XBEHAS E/Notice BEFEERFERICELYHBERID &,

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIRSAFICHI1TEH8E FEBRE
RO - TEEF I @ REHEFFOSEFWIHEEEZIST 5,
Fae I O | RRFEFEFOR TR HIAL. BERREC ERIEL TRETHENEEST 2.
B - R - FIR il
RAG - AN - BB IV @ |BuFICHEORRESEREL. ThicHd AR EEELE AL 310T 5.
%@:ﬁ<%ﬁ O g &:b?ﬁﬁ ~ i ) R
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS,

HER AU AT LO-ALUAOEEIL, BB EFESAHI IS TAEENOMENER I -200 ) 325 4w FTHERL TLIEE 0,

REDOBE /Course Description
ABETE. BEABAOWBCED L L BEGEEPANSCEETS4H T, LOLSAARTOVI I MADATUBALOUT, 2
EBENFRBEL. TLEVT—2a efdB2EBL TR BREDRREERT B,

In this class, students aim at deeply understanding the recent national projects for the health and biological science areas related with human body
through survey, presentation, and discussion about the projects.

HHRIE [Textbooks

L
Not specified.

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

L
Not specified.
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BB

(Health and Environmental Sciences)

BB WA /Class schedules and Contents
. BESHA

. WEZ7O0 IV MNORANA

RO IIMNMIOVWTORE
RO IIoMNIOVWTOTLEYF—>3 Y
CHEZ7OSIIRMIOVTONE
.WHEZ7O02 10 hOFHEER
CHREMEIOSIIONOER
CFRWRIOS IV NORR
CAREHRIOPIVNIOVTOREE

N

CREHRIOZTIMIOVTORE
CREHRTOZ T Y N OFHMEER
CHRAERRTODIVNDER
CHRAERRTODIVNORR
AR

e e T 22N =2 I >N &) I - SR N ]

ah WON-~-~O

. Guidance

. Research of national research projects
. Presentation of the projects

. Discussion of the projects

. Evaluation of the projects

0N OB WN =

. Presentation of the new research projects

9. Research of international big reserach projects
10. Presentation of the big projects

11. Discussion of the big projects

12. Evaluation of the big projects

13. Discussion of new international big research projects related with the projects

14. Presentation of the new big research projects
15. Summary

RAESHM D H3E  /Assessment Method
LR—bN 100%

Reports 100%
EH- ERFEBEOHAZAR /Preparation and Review

BH . BITTOPIVRNERN, ARCBKRBEEERA. BEIIMNERATHLZ L,

B#: TOPTUNCEIBLA—NEERTRE,

Preparation: Students should read research project proposals and final reports and related published articles.
Review: Students should review each projects and write reports about the projects.

B LEDEE /Remarks

THEFLEERFIST10ASEETICHELEHBICHAKTD L,

Students who want to take this class must contact with Associate Prof. Kihara by Oct 5th.
When student doesn't contact him by Oct 5th, students cannot take this class.

HETHN LEI—Z2REENTEDENYVETT,

BEAT, B TREFER EPEOTOP IV N EANTRREZEHTIBENFHYVET,

Students are required to be able to read much science articles and reviews in English.

CAREMRIOSTIINMIOVWTOTLEYF—2 3

. Survey of National projects related with Health and biological Sciences

. Discussion of new research projects related with the national research projects

EMBE
RENAAZAT A

Students are required to survey and propose the scientific national projects related with Health Sciences and Biology by themselves after the

class.

HUELASOXYE— [Message from the Instructor
BEFEEIXLT10ASAETICEEOAKETI L,

If you want to take this class, you must contact with Associate Prof. Kihara by Oct 5th.

F—— R /Keywords
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HPIRE
of A Y HBES BIENAAY AT L

(Functional Microbiology)

BHER FHE ¥/ Hiroshi MORITA / IREBEA G T 2R (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

PR 5 st -5 BEEN 2208
108 - 2R 1| @ |[peenmmosisg mosr W .
fihE 1| O |[WEm s 2RE i DY EERERA oL GEFERD S,
BE - ¥ TR I
B - AR - RS V| @ |[prep rol sumTsBL TLIHE REEE SRR ARSEOER T ONEEA S,
KO PHE O:MGE A DORGE _ ] .. I
31, I THITT 2FHES ST RENE, BI—A0NY a5 Ly v TEREL T RS,

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
BRRICBTD$bHGE, REKEHENOHEERIZIDBEENZL, FLELABEENMNEYEOPBEOEHOLICKYII>TVDED
HFZV, ESICHEKREOENMEMENDFRICI >TIEASNATVS, COXIBHENDOTHEFKACHATEIET, HRKVRBEE
ZTokY), BETEREEMICKITTVDS, FEBERXTRBEYN ORI BHEIC OV THRZRYD, BEVEXOEFRERLETIHIZED

FEERRUTOBEY THS,

- BRAD SHRMENORRE DB BEOFECOVTHATE S,
- MERREHEPEDOAADYICOWTBHATE 3,

C BEMIC R BIRESEBEMPWEERBMCOVWTEATE S,

The aim of this lecture is to functional microbiology from the viewpoint of industrial fermentation technology; microorganisms and their activities
associated with fermented food products, biocontrol science; the occurrence and activities of various spoilage and pathogenic bacteria, modern
technology for food protection such as sterilization, prevention of growth of spoilage and pathogenic bacteria, environmental microbiology;
application of microbial functions to conservation of environments.

To be able to outline the three topics shown below.

- Screening and isolation of new microorganisms

- Biogeochemical cycling with microbial function

- Bioremediation and bioconversion using microorganisms

HHKIE [Textbooks
7% L/ None

SEEREEFEEICIE Q) /References ( Available in the library: O )
Michael Madigan, John Martinko, David Stahl, David Clark, Brock Biology of Microorganisms (13th Edition), PEARSON Education, Inc., ISBN: 978-

0-321-73551-5, 2012
Jacquelyn G. Black, Microbiology (8th Edition), JOHN WILEY & SONS, INC., ISBN: 978-0-470-64621-2, 2013
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HPIRE
of A Y HBES BIENAAY AT L

(Functional Microbiology)

BB WA /Class schedules and Contents

CPAEMIREESR | [$545]  / Fermentation Technologyl [Microbial Nutrition]
CEMEERZN [A9U—22%1 /Fermentation Technology Il [Screening]
CEMEEZ I EEHME] / Fermentation Technology Il [Fermentation Control]
CEEREREOMEYHAE | [81L] / Nitrogen Cycles and Microorganisms | [Nitrification]
ERBEREEDHEE I [BZ] / Nitrogen Cycles and Microorganisms Il [Denitrification]
ERBEREMEDHEE I [EXEE] / Nitrogen Cycles and Microorganisms Il [Nitrogen Fixation]
. BRE{EIR & S WHEE / Sulfur Cycles and Microorganisms

. REMER & SUEYHEE / Carbon Cycles and Microorganisms

NAFLAXAF4IT—>32 | [RZEX] [/ Bioremediationl [in situ method]
NAFLAF4I—>3 2 1l [onsiteik] [/ Bioremediationll [on site method]
NAFLAXAFTF4I—=>3> 1 [ISABI] / Bioremediationlll  [Applications]
CEWMRA | [EE]  / Application of Microorganismsl  [Japanese Sakel

CHEMRA N [E—)L. 7421 [ Application of Microorganismsll [Beer and wine]
CBEMFA I [ZFof4k] / Application of Microorganismslll  [Other products]

5 . £ & &/ Final review

RiEFFMD A% /Assessment Method
B4/ Examination : 80%
R/ Report:  10%
R¥ERE[E/ Class Participation :  10%

N

=) A A a0 NOODOaBMMWDN
A WN-~O

Epi- E%ZBOANAE  /Preparation and Review
BRETREBELVARZERY LT3 L8, BREBBIETICENRZEEZTY, BERTRICEEEIBCEICLVEREESSIIROTEL L,
Students are requested to more understand by review learning and preparation for next class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
FERCBVT, HEVORYBHECODVTERZRD, MENEZEDOISBETEALTVWIHE, RBEEPREMML. FREROZRIC
BADNEZTELL,
Students are requested to get the idea of how to apply microbial potential activities to fermentative production, environmental technology and
bioconversion.

F—J— R /Keywords
Fermentation, Bioremediation, Bioconversion
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oIREBEISEA BI/NA AS AT I

(Ecological and Environmental Physiology)

HYER A% B/ Tomonori KAWANO / IREBA G IR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

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

SRS BT BT BEE Epe=fe
S0l - TR ! o [EELHNS SICGRTRA T CORBEBL T, REL T OBAFRE. Ml @i EHFROER
i i S SEET A,
- 1 O [BLOEP LT — 2 < - 20 SRHOH B F v 02T DRTERLEL. FEEITET D
AE FHEISET .
BE - pb - &5 i
T — - @ [ERESLE Y D 2OWED SERELEL . JLELEAU TR eI S2A IS S SO
SRS Fo T ORMRAERNICRS L TE A E S IS8T B,

KO B BE C:ME A prEE T
1, 1-ICHET2PMESFHICEIT28E01E. B — 200 %25 vy TREEIL TS, LSRR
WIS T2 AT L0 ZLAOSEE. BB SRS A A T AEENOBENEE - 20N U F 25 LV T CHEAL T al,

RENOPE /Course Description

Y, HEY, REENEZRAVEAEEFZEL2EHIC. EEREZBRIZIEYVNBARARCBIZ2EHNH 2 VEPRENEREZHH LT
REFREODABNEREZHNICH U RTEBNRSEREBLVEERTOEBEYEOMEERIC DV IERIZ L E2FZEBEEL TS,
£, BEOE CTERABE L THEYEERS, RAEEYY., BR4AE, ARABHREE. SCFREHH. ABMIBCHT>NE 2RI,
BECEYNOREDSEOMLAXICOVTORRICED,

(1) Recent research topics in biochemical, cell biological and molecular biological approaches to understanding of the responses of living plants
and microbes to the changing environments and (2) the modes of interaction among different organisms will be covered in the lectures.

HHRIE [Textbooks
BESL

N.A.

SEZEREEHEEICIF O) /References ( Available in the library: O )
EESL

N.A.
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OIRFIGEEREE

(Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1

EYMORBEBE (A hOXIT3Y)

2 WYOERE (KEREBD)

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

5 REEYRERE (2) [£8& FHFTME]
6 WEMEMEED (1) [EPEHER]
7 REMEMEEY (2) [HEVRERIN]
8 MREMERIZE (1) I[XHZXA]

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 ACHHE

12 RERRCHRFAR (1
13 RERRCHRTZR (2)
14 RERRCMANZE (3
15 RO

1 Plants and microorganisms (an introduction)

2 Plant Eco-Physiology (1)  [Physiological back-ground]

3 Plant Eco-Physiology (2)  [Ecological back-ground]

4 Protozoa and Environment (1) [Environmental factors affecting the microflora]
5 Protozoa and Environment (2)  [Ecotoxicity assays]

6 Plants and infectious microbes (1)  [Biological back-ground]

7 Plants and infectious microbes (2)  [Protection of plants]

8 Cellular signaling (1)  [Mechanism]
9 Cellular signaling (2)  [Control]

10 Controls in gene expression

11 Metabolic regulations

12 Oral presentations and discussion (1)
13 Oral presentations and discussion(2)
14 Oral presentations and discussion (3)
15 Summary

RAESHM D H3E  /Assessment Method
LAR—b 50%
FREREK 50%

Reports50%
Oral presentation50%

E§l- BRFZOAAE  /Preparation and Review

FH- BBETHICITSE

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

BELEDEE /Remarks

EMBE
RENAAZAT A

ERA#EE L THIREYE, L%, 2FEYTF., BEYSE, EEFEERLTVARZENFERLV., £BBTR, FEELREETOERZ

TWET, T, BEAFBTOZBERLETIZELELHIBREORFETOREERLET,

Students are encouraged to bring about hot discussion based on the uptodate knowledges. Upon request, lecture will be given in English. Even to

Japanese students, some tasks will be given in English.

BHEN,SOAYE— /Message from the Instructor

FEROZHEEZHFLETZEE. ARICROBHEE BRFEZHRICELS THERREEF, 2ZBIZANELELY, Cho0ERTR, HEL

BELLERNEY VRFMEOINES, FEOBRRETFAIANY I IV EEATITVET,

Students who wish to take this lacture are encourage to take "Ecological Management" by Prof. Haraguchi and Hashidoko at the same time, since

some topics in above two lectures are tightly related and joint presentation and discussion are planned.

F—— R /Keywords
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oIRIEMRBI T = RE/NAAS AT L

(Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

/Year of School Entrance O O O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

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

FRIR5 A3 BT AR zizEE
5058 - 3203 I | @ st cimasremm sy 5,
ke I | O |EM0UCarEEsErmnL . BEhH ool TOBP ST ED S,
BE - ¥ - = m
R0 - AR - BB V| @ [Rasomssti 08P ERoELEER S,

H@ B E O:FE A prOEE S——
H 1, 1-IZHI5T AR5 HIICHII BN, BA-20N U +25 L7y TERRLTIESL, i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
SEME. SO FE, HEME, SEESMREE, ABLAELREZELSLTELIEMBILLZNE RRECRETHEEZRETS
B, RECEEZHATEV, $2VEIBEENICREZUEIH>IEMBCETIEMNDS 5, RROUBZEDIZODVTENT S,
This lecture introduces typical technologies to reduce environmental polution, not to give environmental burdens or to
improve environment by using industrial materials, such as metals, polymer materials, fiber materials and various inorganic materials.

HBE /Textbooks
TV NEZBEERKF TS
Papers will be distributed in class.
SEEREEHEEICIF O) /References ( Available in the library: O )

PDEIZISUTHEN TS,
Texts will be introduced by the lecturer if necessary.
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CHEHH T

(Environmental Materials Engineering)

BB WA /Class schedules and Contents
RELHMEO (AVIVF—>3ar)

1

2 RECHBO (BB RiEf)

3 RECHBO (LCADHE)

4 RRECEBLLMEREGT O (#BOIIRTUTIL)
5 RRICEEBLLMBRT @ (EBMH)

6 REICEELLMHBHRT O (EEMH)

7 RECEREBLLEMBRS © (B2 FH8)

8 WRICEEBLLMBRT G (S2F#HE)

9 REICEELLHBHRT © (BETH)

10 REFEICEEL LHMBERFT ©  (BEMH)

11 BRICEE L LM BIERET (MR )

12 RELCEEL LHBRG @  (HESR )

13 RFICEE L LHRIERG ( T0fEmrs)

14 REFRERR

15 F&H

1 Environment and Materials @ (Orientation)

2 Environment and Materials @ (Environment and Social Care and related Laws)
3 Environment and Materials ®  (LCA)

4 Design for Materials considering Environment @ (Basic Concept)
5 Design for Materials considering Environment @ (Metals)

6 Design for Materials considering Environment ® (Metals)

7 Design for Materials considering Environment @ (Polymers)
8 Design for Materials considering Environment ® (Polymers)

©

Design for Materials considering Environment ® (Inorganics)

10 Design for Materials considering Environment @ (Inorganics)

11 Design for Materials considering Environment ® (Fibers)

12 Design for Materials considering Environment @ (Fibers)

13 Design for Materials considering Environment (Miscellaneous)