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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

/Department

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

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

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

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.
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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

Bi&LDEE /Remarks

BE, BREOLIAFLERTFANERERH, BELCIVERENT—RARNTHERLEIOT, PC- 7OV 5—%&KHA,

HBERE

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.

BARCRIE

Th

is course is taught in Japanese.

FREEBIHBNOETRICHS &,

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

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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(The Creation , Protection and Utilization of Intellectual Property)

HEER #E IE/Masashi INOUE / BRiEH MW 52 AT

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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.
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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 - - EBLOERORE
EBEE(1) - - EFEY. BHEE
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

B LEDEE /Remarks

REMBKRAETICTORENBTEZZEL, RERTRUIGRENRERETD &,

BFERECCEBRELBRAMZROET,

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

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
Intellectual property
Patent

2/ 106
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oAcademic Presentation |

(Academic Presentation [)

BHER A &3 / Kiyomi OKAMOTO /| EEHBE L X —0VUVEDOSE

/Instructor

BIBER B 28 {1 5 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
/Year of School Entrance O O O O
HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR
/Department

ERTIROND [PESAFICHITA8E0 (FEMETIICHICMHIT &R0 | . FEER

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

FRAES HEICEIT 25D HEEE
KO - TP I
HRE I A IS EI BT, EEERANT I 2T - g VEENTE S,
B - i - 3710 il O EVTEERR ARG TR EA S Z M TE S,
R0 - AT - BEE I\
HO: i E O:BME A pelE
HEIJ-ADAUF S b7y FEREIL TS,

bcademic Presentation

REDOME /Course Description

The ability to give a presentation is essential for both engineers and researchers. This course fosters the skills necessary for an effective
presentation and explores strategies for academic success. By the end of this course students should
have a basic knowledge of how to give a presentation in English. They are also required to make a poster presentation.

HBE /Textbooks
The Essential Guide for Academic Presentations. (by Makiko Tanaka) Macmillan Language House. ¥2,100.

SEEREEEEICIE O) /References ( Available in the library: O )
To be announced in class

B¥:HHE - WA /Class schedules and Contents

Week 1. Course Introduction

Week 2. What is an Academic Presentation?

Week 3. Preparing for Presentations

Week 4. Understanding Your Audience

Week 5. Gathering Ideas

Week 6. Reading a Scientific Paper: Focusing on Grammar
Week 7. Reading a Scientific Paper: Focusing on Vocabulary
Week 8. Reading a Scientific Paper: Evaluation

Week 9. Reading a Scientific Paper: In-class Presentation
Week 10. Writing a Draft: Organizing the structure of a presentation
Week 11. Writing a Draft: Plagiarism

Week 12. Writing a Draft: Revising and Proofreading

Week 13. Creating Effective Poster Presentations

Week 14. Rehearsing Your Poster Presentation

Week 15. Final Poster Presentations

RIEFHM D 3% /Assessment Method
Participation: 20%
Assignments: 20%
In-class Presentation: 30%
Final Poster Presentation: 30%

E§l- BRFZOAAE  /Preparation and Review

BiELDEE /Remarks
Each class of this course will be limited to about 15 students. Should more students apply for this class, they are expected to take a placement test
or submit their score of an official test (TOEFL, TOEIC, IELTS, or GTELP etc) before their course registration, and each applicant will be alloted
according to his or her English proficiency. Students need to prepare for the next class in advance. Prepare for the next class in advance and
review each class.
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oAcademic Presentation |

(Academic Presentation [)

HYELASOXYE— [Message from the Instructor

More and more Japanese companies move toward internationalization. This trend makes it even more important to
acquire the presentation skills to persuade an audience. This course will help you give a more effective presentation in an international meeting
and improve your academic English skills for your future success. Get ready for the next class theme, and review all the information.

F—J— R /Keywords
academic presentations, English, international convention

3/ 106
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(Academic Presentation II)

BHER A &3 / Kiyomi OKAMOTO /| EEHBE L X —0VUVEDOSE

/Instructor

BIBER B 28 {1 5 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
/Year of School Entrance O O O O
HNRER [BR] REMEZ7OLAOD-RA, BENAAZRATLAI—AX, BEERIATLO—AR
/Department

ERTIROND [PESAFICHITA8E0 (FEMETIICHICMHIT &R0 | . FEER

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

FRAES HEICEIT 25D HEEE
KO - TP I
HRE I A |IEHIEEEEI BT, EEER I a DT - g VEENTE S,
B - i - 3710 il O BV EERR ROV TSR EREEL. AFICDWTHERT 52 &N TE S,
R0 - AT - BEE I\
HO: i E O:BME A pelE
HEIJ-ADAUF S b7y FEREIL TS,

bcademic Presentation I

REDOME /Course Description

The ability to give a presentation is essential for both engineers and researchers. This course fosters the skills necessary for an effective
presentation and explores strategies for academic success. By the end of this course students should
have a basic knowledge of how to give a presentation in English. They are also required to make a poster presentation.

HBE /Textbooks
The Essential Guide for Academic Presentations. (by Makiko Tanaka) Macmillan Language House. ¥2,100.

SEEREEEEICIE O) /References ( Available in the library: O )
To be announced in class

B¥:HHE - WA /Class schedules and Contents

Week 1. Course Introduction

Week 2. What is an Academic Presentation?

Week 3. Preparing for Presentations

Week 4. Understanding Your Audience

Week 5. Gathering Ideas

Week 6. Reading a Scientific Paper: Focusing on Grammar
Week 7. Reading a Scientific Paper: Focusing on Vocabulary
Week 8. Reading a Scientific Paper: Evaluation

Week 9. Reading a Scientific Paper: In-class Presentation
Week 10. Writing a Draft: Organizing the structure of a presentation
Week 11. Writing a Draft: Plagiarism

Week 12. Writing a Draft: Revising and Proofreading

Week 13. Creating Effective Power Point Presentations
Week 14. Rehearsing Your Power Point Presentation

Week 15. Final Power Point Presentations

RIEFHM D 3% /Assessment Method
Participation: 20%
Assignments: 20%
In-class Presentation: 30%
Final Poster Presentation: 30%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

Each class of this course will be limited to about 15 students. Should more students apply for this class, they are expected to take a placement test
or submit their score of an official test (TOEFL, TOEIC, IELTS, or GTELP etc) before their course registration, and each applicant will be alloted
according to his or her English proficiency. Students need to prepare for the next class in advance.
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(Academic Presentation II)

HYELASOXYE— [Message from the Instructor
More and more Japanese companies move toward internationalization. This trend makes it even more important to
acquire the presentation skills to persuade an audience. This course will help you give a more effective presentation in an international meeting
and improve your academic English skills for your future success. Prepare for the next class and review each class. Get ready for the next class

theme, and review all the information.

F—7—R /Keywords
academic presentations, English, international convention
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. _ SARE
THmERR

(Business and Engineering Ethics)

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

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

ERTIISNS FUESAHICEITLEEN FEMETHICRICHITAEED | FEETE

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

FRAES HHICE T A 8L FERE
KO - FPRT I

i 1 | o [BEORREVZODZRORE). RRPIBGULTE. FEEOHETEED L WERN LR
‘ 1§75,

B - 4 FR I | O |#ReEEIcsskiTe, EE: ORBEEETa 5,

RAL - AT AEE N | O |REEREHEOP TEMTE 5,

KO B HE O:ME L PrEhE e

1, 1 CHIST BEARE BB BREAIE. BI—A0HY 25 Ly FERRL TS, T

SREEEY 27 L1 —2LMOFE R BB SRS 5 CHITARENOREREE - 20N UF 25 47w T CHERIL T I2a .

BENOME /Course Description
REZRERULLOPTRATICECEN IXREORRNES THY . REELTOIZREBOHFLEESRRETLH D, IXREOVENT
B3, Az, HEBZET., BPEEILEVSLERRIDEHICKEK. FAEORREVAIOEERNRREY), £RXIAFICBULTE.
BAREOBECABOIS BRBENNI BEOERERD, FBETR, TELTRHICEIKT—RAARTA—, T—AAVYY REZEBELTHR
ENEMEBTHIEHZEDIRENENEES,

BEER, REZBLU TRORECHVAHET,

CHR YEAOREMIIHNTIREZELHMEOMEOHECOVWTHATE S,

- HRPT—ER, SEIROR2OBERCHSTIETETORAMZERL, RENTHOERICOVTIHATES.
CIZAN-VARITEAXYNOFEZEBEUISATE S,

CFPONANORE2VAVERZRRAL, REZOML THEREZRRETE S,

- REVAVBRIBELT, BEBATAIVRNA—BOIZ 17— 3> OREXERFLHRATE 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.

HHKIE [Textbooks
KFRERKM, WAFAE (2008) "24mE,) AL, FHAEAER

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
WERAR003) TVWEOEBAOEMERE, ART IV N THUAHE, REFRICETR
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HBERE

T RIEBSH

(Business and Engineering Ethics)

BB WA /Class schedules and Contents

1. Rl ERE  BEELBMEOHEIDEV [4A168 (L) : 1BR-3BR ]

2. REFEREWME [4B23B (X)) : 1BR-3R ]
BIZAN-DVDAITEAX K [5A14B (£ ) : 1BR-3R ]
4.7—=023v7 FyONANOREVRAVEROKRE [5A218 (LX) : 1R-3R ]

5 JAY-Axa1=Zg5—->3r [6A48 (L) : 1BR-3[R ]

1. Safety and Ethics; Different Viewpoint between Managers and Engineers [ Apr-16, Sat; 1-3 periods ]
2. Safety Law and regulation and Ethics [ Apr-23, Sat; 1-3 periods ]
3. Ethical Risk Assessment [ May-14, Sat; 1-3 periods ]
4. Workshop: Exploring Safety Risk Factors in Campus [ May-21, Sat; 1-3 periods ]
5. Risk Communication [ Jun-04, Sat; 1-3 periods ]

RAEFHM D F3E  /Assessment Method

BRETOZVFICEITBRKLA—N (£10) 20%

EREORYEYEALAR—K (£58) 25%

FEICEIRDEEHEEROT I —THK (£24m) 20%
BRETOEEREICEHTHIIIN—THRK (£40) 20%
D—023v7THREQEEDICHTDIIN—THEK (£1H ) 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. 200032F L)
Final report Format (A4 size. 12pt, 2000 charactors in Japanese )

BEMOFHEEE (&)

96+ : IXMEHEDEZFICOVTLLKERETETHY, HELEIHUHLBREVEBLEXTOEALOUEEZR<EBHELEZLT, AESOHE
ERE BENEBRAFFORBEN TETVS,

90+ : IZMEBOBFHBICOVTL<KEBRETETCHY, BHBELLEIHAREBLIUVUBEXFOIALDIUBZEZEZA LN S, BERAOHECEEEERT
W, BENSFEREHERZSELTVWS,

85+ IZMBOBHMICODVWTERETETHY, FABEXFOEALDOUEEEZELLELT, RENZERAHFICOVTEELTVS,

80+ : IZMEBOBFHERMBENFOEALDIEEZEZRBLELT, RENEERGEHICOVTEEL TV,

75+ BEANECICHDNERBTETHY, IXR/REVTHBRASFICOVTEELTVS,

70+ BERNECILHINILETETEY ., BB OBRAHEEZEZAT VS,

65+ FERNECICHZHNIBEBTETHY ., BOBYDERZEZATWS,

60+ FEANIEERFTETVDI LS TREHD N, EZENBEXICE>TVS,

59 IZMEBICETIEBATETVAD, BECEBRRACEIOERLBEICKALTVS, BEOIREN TETLARL,

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.

HHERROTMEEE (K ) . LROLAR—NHEEECETS,

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

Epl- BEFZOAAE /Preparation and Review

BiEEDEE /Remarks
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HBERE

T RIEBSH

(Business and Engineering Ethics)

B LEDEE /Remarks
F1FHOEFESE (LB :588)

Given as intensive course on Saturday in 1st semester.

EETH2HREBORLUBAMERERNICHATHEZ L,
Read corresponding section of specified textbook before class.

PEBRVEHTRETIRICE. BIBICHBEBLESZE
Give notice to the instructor beforehand when you are absent for unavoidable reasons.

H29F & (20174 ) (3 3FBAE
Course not given in 2017 semesters.

COREGF., AFFETERELET,
Japanese is language used in class.
BHENSOAXYE— /Message from the Instructor
BEXF AT THECRYSTSNBREBBEILOVT, RYNERITZIIZORINSTOARERD. BRETEREORFLIUE, REIC
BELBHEZIMEL., BETHRICIZRBLZIAIZEEZTVL,

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

F—7—R /Keywords
ITHHE (HMERE). RE2RE. R2IT%, VRY FEAXY N YARD- A31ZT5—-232, [ROBE
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HBERE

om sz =4,
OIRIZIRGR
(Environmental Principles )
HYER TH  EAT / Hiroyuki TSUJI BE#HB L X2—0CFE0OFE, HH Eih/ Tetsuya KUSUDA / SEEEEER
/Instructor FHE EMH/ Masatsugu CHIJIWA / SEEENEM, RAF  BIR / Noritugu KIMURA / SEE B8R
BIEER B 28 {1 5 125 RERRE E-E3 I9ZA
[Year /Credits /Semester /Class Format [Class
NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
/Year of School Entrance O O O O
HNRER [BR] REMCEZT7OLAD-R, BENAAZRATALATD—A, BEERIATLAOI—RA, BH ATLAO—R, B

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
MEBR, REBBEZZEZDBIC. EOLSICEERZRBL. FEZERL., EOLSIZTOMRICHVEESELTVROESSH, KER
Tk, REFBEEZERENICREITDLHNEREZTF, TS ZAVTERZEEROTVKIEETS. £k, ThoNBERMEHKEEL, BE
FIDELICKY, BSORAFEBSNDELSICKBEEBET,

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 Environmental Issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a
way of own thinking, deconstructing existing flamework.

HBE /Textbooks
DEIZIHUTERZERSR
Handouts are distributed if necessary.
SEEREEEEICIE O) /References ( Available in the library: O )

RBEIZSUTHERFICBNTS
Introduce some references in class.
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- A HBERIB
Jans] —
OIRIZ R M

(Environmental Principles )

BB WA /Class schedules and Contents

1. REOEZN) REERBELESR

BEOTRQ) BERBECZFOMER,. KT, HEIT =H- L
REOEZQ) BREELLORES

REOEZW) SREBLEBRREORE

CEEWM() REFEERFTILOORBHEE

. E%aﬁ(z) EHXHEBNH

RO BENESLEINES

. E%ﬁm) SHES

9. EEMG) BERREORE

10. AME-REBERHR(1) ABOER

1. A REFRRQ) RECHRER
12. AME-REBREQ) BROLEEE
13. AHE-RIERE4) ﬁ{tFﬁ’r“iE
) #
)

OO_\IO)U'IAQJI\)

14, NHE-TRIRMEB(5) WART
15. AME RIRMRIE(6) RBHRORK

. Environmental philosophy (1) Environmental Principles; its structure and factors

. Environmental philosophy (2) Environmental Problems and Mechanism of Economy, Technology, Religion and Culture
. Environmental philosophy (3) Target of Sustainable Society

. Environmental philosophy (4) Application Exercise and Presentation

. Theory of Justice (1) Normative Thinking for Environmental Problems

. Theory of Justice (2) Deontology and Teleology

. Theory of Justice (3) Corrective Justice and Distributive Justice

. Theory of Justice (4) Application Exercise

. Theory of Justice (5) Presentation

10. Human Rights and Environmental Ethics (1) Human Dignity

11. Human Rights and Environmental Ethics (2) Environment and Our View-point of the World
12. Human Rights and Environmental Ethics (3) Rights to Life of Nature

13. Human Rights and Environmental Ethics (4) Inter-generational Ethics

14. Human Rights and Environmental Ethics (5) Application Exercise

15. Human Rights and Environmental Ethics (6) Presentation

0N OB WN =

©

BiERME D A% /Assessment Method

NHLAR—K 60% HIRH3E, BE (A4 4 X, 12pt. 1200XF L)
Report 60% Three times in the term, Pattern (A4 size. 12pt. 1200 charactors in Japanese )

LAR—NHHEE (R)

90+ BRI NHIFEBABREZREATE TV,

80+ BETHLARMEZSALLBEZERHATE TV,
70+ RETHLEABOEETORBLI TETVS,
60+ RETHL-ERAMBEZERL TV,

SO BETEHLERABEZEHRL TLRL,

A9 BETERBABZBTLEL,

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 knowldge provided in class
60+ Understood basic knowledge provided in class

-59 Not understood knowledge provided in class

-49 Not attained knowledge in class

REPDEBERK 40% HEFH3E

In class practice and presentation 40% Three times in the term

EHERROMMELE (K)
LEROLAR—NHEEEICET S,

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

Efl- BRFZOAAE /Preparation and Review

B EDEE /Remarks
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- A HBERIB
Jans] —
OIRIZ R M

(Environmental Principles )

BELDEE /Remarks
RECHAHIDIERZBH T, BROBOBRICSETED L,
Basic knowledge on Environment studies is required to participate in discussions.

RS BAFE (20165FE ) XHFE (2017FE)
Official language: Japanese in 2016 academic term *English in 2017 academic term

HUELASOXYE— [Message from the Instructor

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

F—J— R /Keywords

RGEE.ME RE. St AB AR &4
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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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)

VI

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

BELDEE /Remarks
AVE=22Y TEOEMOBBEEHA > TH &,
It is necessary to survey on the work of company.

ATTZ1-)E, RELEEDHRER, SHEEEOEROSARET S, FHICOVTER. BBHSA RESRID L,
The schedule will be decided on the consultation with the company and student. For more information, please see the couse guidelines.

XBET Y AVI-ALBVT, REBELZREREFIEOREMLE L THETZIBEE. ZENRE "EERFHERE. BE, &F) T
BEE BITEICHITZ2EBRE, LRSI, AHER. BEEEBOAMRBORELNENTSNTEY ., ABRNICEEEERLEND
CERUVACHEENREICRITAHCEZANEL TV,

DFEET (RBEOBEREERBLTELIV ) P SIEEEZID &,
The trainer must be first or second-class architect or registered architectural equipment engineer.
BYEEASOXYE— /Message from the Instructor
XEFEFHAOIO-ALCLBVT, —REFIZREREETEOEMELTFHLETZBER. BEUBBOLHOMVELRRE (HE ) KEZEF
6O0REAL(1H6REEHFEELTI10RLE, BsAGKET2EABUL) £T5,
* 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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PYMNE
RENA A AT LER (EmHRIIE)

(Fundamental Lecture on Environmental Biosystem | ( Life Science and Biomaterials ) )

HYER BH FMER / Kazuo SAKURAI / REBHMAFZERT, LIM —th/Kazuya UEZU / BRIBERITER (19~ )

/instructor B JEZ / Koji NAKAZAWA / RUREB T (19~ ), BH 25 / Takaaki ISODA / LR THH
(19~)

BIBFER By 284y 28 1282%H  RERRE EE A"

/Year /Credits /Semester /Class Format /Class

WRAZEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

HRER [BR] RENA AP ATLO—-A

/Department

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

FANTS A CH TR HEEE
KO - TEEF I O |EREFECEROL C AFERFL, CNEEAL SR IEEE QIS8T 5.
FIRE I A BRSO R - TOBEFBICHEENESI T 5.
B - JE - =R i
RAL - B - BBE I/ O |[FEREEE R D R R A~ DR L PR E EE B S .
HO: o ME O:BHE A PrlgE WENAA A AT LERI]
# 1, [--IcRnd 23805 AHICBIT28E013. BO—A0hUF a5 L7y FHHEEIL T REEL, (EdntA T

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

REDOBE /Course Description
CEDADERHEEZZH TELFECTLT, EAMBPEAS S FOMRCHESERAREBFB/EES,

This lecture aims to explain fundamental knowledges required to research on bio-related materials and biopolymers
for the students who are not major in chemistry.

HRIE /Textbooks
EEHEICHHD L
Consult with your instructor.

SEZEREEFEEICIE O) /References ( Available in the library: O )
ERESTRE (B2 TFELMHR) ISBN-10: 4807906356
B2 FOYEE, AFNEZE (EEE) /Introduction to Polymer Physics (F. Tanaka) ISBN-10: 4785320567
Consult with your instructor.

BB WA /Class schedules and Contents
COBENA A ATLAERIF, BENA A ATLAI—ATHEEZED TV LTHBEELRZERANBNOBEZERELET, BIEICHELT
&, EMRIBEHEESETOZERBEERIE- AFLFICOVT, 5TV ZREL, SACKRULERIEBEZREES LI LD
OEBAVFITLEBRTLET,

Contents of this class will be set depending on the level of proficiency of each student. Students must consult with
advisors before course registration.

RIEME D 5%  /Assessment Method
LAR—KERRE 100%
Report 100%

Epi- E%FBOANAE  /Preparation and Review

BiELDEE /Remarks
HYHBICEIATD &,
Consult with your instructor.
LR—hERE, ERNEZBETZICE. BERGCEBICBHEZZBE_REABRIREEZV,
Submit notification with cource registration to Teaching and Education Division, Academic Services Department Division Il for taking this class.
FE BEZ+2ICITS52E

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

RENAFDATLER (LEmHRIZE)

(Fundamental Lecture on Environmental Biosystem | ( Life Science and Biomaterials ) )

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
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ERAE

RENA T AT LERI (EYPERIZE )

(Fundamental Lecture on Environmental Biosystem Il ( Biological and Ecological Engineering ) )

BHER RO BB/ Akira HARAGUCHI / IRIBA G ITER (19~ ), F&HE 3/ Hiroshi MORITA / IREEH T EH
/Instructor (19~)

% B/ Tomonori KAWANO / R4S I 2R (19~ ), EH E¥ /Naoko UEDA / RIFEE R I 2R
RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

BIBER B 28 {1 5 12825  RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
/Year of School Entrance O O O O
HNRER [BR] RENA AP ATLO—RA

/Department

FFETIEONE [FPUESHHICHS TH5E0 BEEMNETHICHICTTAE 1. FHEHE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAE S AHICEITEEED IEEE
E0:% - TEAR I O DL < AP TOEREIC DL THEEISE L. £HlR - ERREDIERFE RS,
frRE I A |ERRRE. BiEFRE. EHEESOSFWIEREEISST .
B3 - gy - =1 m
RéL - 2T - BEE IV O |EamiER. B5EE. FHEESORTHEORLSESOR EER D,
MO ARE O:BE A prRhE B A AT LERD
#1, [-IC8ET 2RSS A CEIT2EENIE. Ba— 200 ) fa 5 Loy JEBIL TS, (EHERETE)

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

REDOHE /Course Description
FRFRCHITHEYNFHEENOEMNBZBBL TVERVEEENREL T, ELHHREEMNBESLVBIARENBZBE TS CHLZ
TRARBARICOVTHERT S, AREBBICSEVTR., £YZF. £%2 £BS FFEYRE £8F HEVZOSIFOERNANE.
BLCIZENHAICETZERZTSELEHIC, ZEAERNOFIBRRACKHUTEEEZZTV., EFNESLUEFIEBTRNBICHER<EITS
LSICERETS,

This lecture aims to explain fundamental knowledges in biology, biochemistry, physiology, molecular biology,
ecology, and microbiology for the students who have not learned biological cources.

HRIE [Textbooks
BYHBIVIERT S,
Consult with your instructor.
SEEREEREICE O) [References ( Available in the library: O )
BYHBIVIERT S,
Consult with your instructor.
RESTE - WA /Class schedules and Contents
COREBENAFDATLERINE, RENAADATALAD-ATHREZEO TV L THREE LI EBRABOEEBEZEELET., BIEICHEST
&, BMREEHEESETOFERBLEBRAD - AFILFIIOVWT, +2ICEFUVIEZREL, SALKUEERANBEREESED L0
OEBIAVF 1T LERFTLET,

Contents of this class will be set depending on the level of proficiency of each student. Students must consult with

advisors before course registration.

a5 3E  /Assessment Method
25 100%

Examination 100%

HBROFREIEEEHENBFICERTS
Epi- E%FBOANAE  /Preparation and Review
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ERAE

RENA T AT LERI (EYPERIZE )

(Fundamental Lecture on Environmental Biosystem Il ( Biological and Ecological Engineering ) )

BELDEE /Remarks
BEEZELL, ChETOBBRRCHEUTEEREEZRETSOT, SEFLEFELYHBICHXTHEKTD &,
ERNEZEEIZICRE. BERSLRACEHEZZEE_REBRCRHL TEE L,
Students must consult with advisors before cource registration. Submit notification with cource registration to
Teaching and Education Division, Academic Services Department Division |l for taking this class.
ChET, £YF. £%F, £BE HFEYF. £8F, REYFOERBREZIBLLEERIBVRELEEZNRELEBRTHDOT, H
FEOTHRFBEL., E0PBZRELTVEVOAZHBICLTHSZE,
Students must clarify what they should study in this class.
FE- ERICBALTE. SEYHBLPSETREZTTSEEZL,
Instructor will advise you about your personal study.

S

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

9/ 106



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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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,
- EEBREVOEREEMRL. EFOBRBIZIAEEHKTE S,
- 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
EFBBHOILE —EXLEAMN (BT E- HMHE—B &) BEE/E . 3,675

SEZEREEFEEICIE O) /References ( Available in the library: O )
O Eft®2I—R EXRF (EL E- $NEXR- ZESBE- BIEE Z)AEHR. 2,500 +F
O IvE2IvIBRILE (ERHEK SHEBE E ) RELERA. 1,800 + Bt
O EXtZE:BEfCHH (SNEEXEZE){LERA,. 2,200 + %

RESTE- WA  /Class schedules and Contents
1 HAH>RA guidance
2 IXRILF—ELEFEH energy and chemical equilibrium
3 B (BFIX/ILF¥—) OFHE control of electrode potential
4 ZJILVABRMDOR Nernst equation
5 EEBWMEN standard electrode potential
6 KmEEETBEH photoexcitation and electron transfer
7 REBR—RAOHKESRIETOEA photosynthesis—natural photoelectrochemical system
8 HREEE mid-semester test
9 IXRLF—Fvv S ERGEE reaction driving force and kinetics
10 BREEFBHRE kinetics of interfacial electron transfer
11 FFOIRILF 2%, BERBIZILF— energy levels of molecules, reorganization energy
12 SEMACIRILF—, Y—HAEH activation-free energy, Marcus theory
13 YE#E mass transport
14 AUV IRILEXKNU— cyclic voltammetry
15 HAKEE terminal test
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EMBE

oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

RIEME D 5%  /Assessment Method

BEOREAORVY K - - 40%. EE: - - 60%
Grading will be based on active class participation (40%) and tests (60%).

Epi- E%FBOANAE  /Preparation and Review

BELDEE /Remarks
FBLARNOYBAE (LERAZPREBEREE ) EBRLTVDENEELL,
BRE "EFRBOMLME (HEEF) . eBRELIFSIRL., HREORLYEHZTFEIA &,
The students need knowledge of basic physical chemistry (thermodynamics and kinetics).
Bring the textbook into class and make good preparations.

HYENSOXYHE— [Message from the Instructor

BR IRLF¥— REBBCRCELESS., (LERMEOUSASABEOREEZASHICTRLEHOERIZHICOHFTEL L,

Be interested in the issues of resources, energy, and environment and have a solid scientific foundation to clarify the essence of the issues from

the viewpoint of chemical engineer.

F—"7— R /Keywords
IXILF¥—, LEFE. EEEN, EFEDH. EHLIRILE—

energy, chemical equilibrium, electrode potential, electron transfer, activation energy

10/ 106



¥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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

FRHES HHICHITBE IEBE
#038; - ITAR I @ [{EEFO2AOWREICWESPRICESN. RIGEE SRR S OB - SiitiEs 7 5.
FikE I
-1 | o fﬁf_gmb* SERHAOILFELERALT 2B L FOFRE#IE A, ERORICEIETT 2iMIBEEENEE

B 5T %,
BE - - &1 -2

m-3
B0 - BT - T I o [BEOHMAR CRAIEERRAT HILPREIL, RINEE, FIGHREOEY 57 70—F 7 2EHRE

B2,

K@ R R O:FHE A: PrEE U
%1, 1 |CH5T 3 EMEEHIIBIT2801E, Ba—20hUFa5 L7y FTHEEIL T RS, TR
SEE{ R YO0 R 0 — AAOFEL, BE SRS A I AEENOMEMEE O — 20N U+ 15 L7y T CHEEL TL TEaL,

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.

HHRIE [Textbooks
1K= MR (T)

2.5 L VAR L E
SEEREEFEEICIE O) /References ( Available in the library: O )
BICEELEL Nothing specified
FEETE- WA /Class schedules and Contents
1HAR A BA Guidance & Introduction
2 RIGEEER (1) [EEX] Theory of reaction kinetics (1)  [Rate equation]
IRIGEEEHR (2) [1XARISEER] Theory of reaction kinetics (2) [First order kinetics]
4 RISEEEHR ) [2ARBEER] Theory of reaction kinetics (3) [Second order kinetics]
5 RIGEERMR (4) [FLZUARR] Theory of reaction kinetics (4)  [Arrhenius equation]
6 RISHBER (1) [EXRIS] Theory of reaction mechanism (1) [Elementary reaction]
7T RISHEER (2) [EFREBIEMU] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [E#RIS] Theory of reaction mechanism (3) [Chain reaction]
9 RICHBEMR (4) [EBBREER] Theory of reaction mechanism (4) [Transition state theory]
10 REEHR() [RERR] Theory of adsorptiom (1) [Adsorption phanomenon]
1 REEREQ) [REKE] Theory of adsorptiom (2) [Adsorption mechanism]
12 REEHRS) [L-HEBORER] Theory of adsorptiom (3)  [Langmuir-Hinshelwood rate equation]
13 HRE(1) Presentation (1)
14 BERE(2) Presentation (2)
15 MEFTH Discussion

REFE DAL /Assessment Method
RRANB(40%). BERISE(A0%). 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

Bi&LDEE /Remarks
1. EBTCRALMERSEELERCHBOERZEBL TH L,
2. HEOMET—NIL DV TIRBEE, REHEBOENSKKEATHLLIE,

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

HEEANSOXYE— /Message from the Instructor

F—J— R /Keywords

11/ 106
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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

12/ 106



O ISERET L%

(Reaction Design and Engineering)

Epi- BE%FBOANAE  /Preparation and Review

B LDEE /Remarks
FREICEHELTEF LA ABEERBOL
Prepare to knowledge for lecture item

HUELASOXYE— [Message from the Instructor
NFRRBREICEEBENICSMTD &
Try to discuss

F—J— R /Keywords

12/ 106
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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

HIBE(EP T O B2 20— ALMIOPER. BHE S REE5 5551 T BRENORSEIEES 01— 20N U F 25 Lvw 7 L T 2 El,

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 )
HiwE—- HE— SHBEE- RBPE- Fk#E=  THR HLVAELE, =HER 2013F  ¥2,800 (Biik)

B¥:HE - WA /Class schedules and Contents

1 HAXVRA, g & L% T #¥/Guidance

92v*>4 - RIS 7O€A - /Cracking -reactions- process-
92v*>24 - - /Cracking -catalysts-

D7#—32%Y -Ri- 7O+12R - /Reforming -reactions* process-
V7#—32% - i - /Reforming -catalysts-

KEABF - RIS 7O+t A - Hydrodesulfurization -reactions: process-
KEALBER - AR - /Hydrodesulfurization -catalysts-

Z Db D AR 7 O+ A/Other catalytic processes

9 HERKR. H&UER 1/Presentations and discussion 1

10 RER., BKRUVFIFH 2/Presentations and discussion 2

11 . i 3 /Presentations and discussion 3

12 RER, BX 5 4 /Presentations and discussion 4

13 &K, BRUEE 5/Presentations and discussion 5

14 HEK., KLU 6/Presentations and discussion 6

15 F & ®/Summary

BiERME D A% /Assessment Method

REA DS/ Participation 20%
F 3k & L 7R— N/ Presentation and Report 80%

0N OB WN

EH- ERFEBEOHAZAR /Preparation and Review
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#PIRE
oI T = RE($7 0 EA

(Applied Catalysis)

BELDEE /Remarks
BRETHY LF2METOCLAICHEIZDRRELTESVET., REFTICHETHIHERERA. SLEVT—a>AENEERL TS
<&SIC,
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.

BYEEASOXYE— /Message from the Instructor

HERBOTERLEA. RRPHBTORSHE, BENEBEANOSMEHSFLET,
Constructive participation is highly expected.

F—"— R /Keywords

13/ 106



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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 %
CEWHIENRBERAELZZZT, RENECTENEELLDH ZRIETS

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
BMARXERBETOEBE- — MR NEAFM FH R (E), R ELX (E), BEDHILZLXBESTHRBHKE RE)

SEEREEREICIE O) [References ( Available in the library: O )
OMEBEONMME LR SHERZE HUHMNK
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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
BITEE CHIE N2 BERNTERZLAR—NELFTHET 2,

O N OO WN =

©

Report:
theme: the result of analize for XPD data by Rietveld method

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
HREEZMEUTIHETREEZTONT, ¥NEEZLTEMRBL, ABERETDI L, (HIC "HRXEBITORE, )

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

HUELASOXYE— [Message from the Instructor

F—7—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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

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

0N OB WN =

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

CLEIZOEBABEELTVBENERLL,
BEOEZEARICOVWT, EFZTS>I &,
Knowledge of chemical engineering does be required.
Content shown in every class should be reviewed.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

15/ 106
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EMBE

oE A EHLEF BELETOER

(Solid State Materials Chemistry)

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

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

S B BT B HE0E
T | | o [BEEESC Al L R WELEIEIC (L | ROMELE CRURDNAERLE
s e
e I
T-1 | O |FT 97 L~ SEH ORI FET 5B IEET 5.
B g TR T-2 | O |EEHOEE HEOMENE B2 T 50+ 557 5.
o-=
L E R m
BT 1 : B : 1
X?,?iﬁﬁmgégﬁﬁﬁﬁgﬁiféﬁﬁm\E:—z@hu¢:5h7vj%ﬁﬁbf<ﬁého Ex

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

RENOPE /Course Description
BEROBKILEHDVIMBOIETHBD L EBET. RRLCFICEI TEE, . 88 YWELCRCESL ™YL . BLTYELETER
WIRDh2LERSEEABL S, BEMYEZDLE L CEEMBZCENAEL SHBEITZEZ2REBRETD, RECHB[OTTEIY K
SBEEYHOBREEZRES,
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

16/ 106



ol BHL

(Solid State Materials Chemistry)

B LEDEE /Remarks

BESEZRHEOCL

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

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

16/ 106

EMBE
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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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.

17/ 106



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

it / 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%

=a-

ERFENOHNE /Preparation and Review

Bi&LDEE /Remarks

BRIERBEDTV Y NEEHBL TITS, / The materials are hand out by printed matters.
BHREICHEIZEMREL TH L Z &, [Prepare for attending every classes.

BYEEASOXYE— /Message from the Instructor
BWECEETOLAZEBREIDLHICE, BUEARST7OCLAESB7OCAORRERIC, BAEDEOREMIVETHD., SERLS

EXT24ETOLAORERTICHBTERRMELEZ>TREL 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

17/ 106

BRET. B{UERME. RUSERME. D BEERIE / Process design, Unit operation, Reaction engineering, Separation engineering
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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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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oFImM B AT L

(Advanced Materials Systems I)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

EIRMES AT LAOBLR
MEMLZEOBRRERE
TmMEEE?

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

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

Introduction of the class

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

History of advanced materials

EMBE
RREMAE7OEA

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

Intermediate summary

Analysis of advanced materials: Surface assessment

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

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

Summary

RAESHM D H3E  /Assessment Method

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

=a0-

ERFEDOHNE /[Preparation and Review

BELEDEE /Remarks

HNEREL<SBEVET, XBREPRRLBREBICADOT, BRAIICERELTHZE,

English references are often used. Reference search and presentation are also included in the class.

SEM, TEM, SPM, XPSB ED KigD MEMOBHEFVET, BERAHNEE, 2 X—ICTRYERETS &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the
instrumental center.

BHEASOXY -

/Message from the Instructor

FLUVWHBORERPHEEERIH I, BUSHRREOIRNVETT, 2 FRIACEI<HBARPTOMASEZOERERZ S N FEE
NEWTT,
The aim of this class is to learn the basis of design and analysis methods of nanomaterials in the molecular level.

F—"— R /Keywords
FWHME, MRODFE T, DHHEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques

18/ 106



EMBE

OB 5 FHRULY AT
(Polymer Chemistry)
BHER ME E/lsamu AKIBA /| TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
/Year of School Entrance 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
KOG - TERR I @ (BOTOER. W T SR IEST 2,
ikl i
m—-1 | O \BM¥CRTEMEL. SEORROFE I 7o OORENEZENEIEIT 5.
o A m-2 | O FHIFRDAIC, TORRBTREAT 3SR OEEIFASNDY. TOPSEEIIL— FERDIT
Ll FEREERRAT SRENEIEST 5.
m-3
R - 6N - R )
HE: I RE O:EE A prREE = TR
B, DI-IcREd 2F RS AHICHIT28E0IE. Ba—A0h ) Fa 507w TREHEIL T LS, = il

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 ) BB LENREZEERITD_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

HRIE /Textbooks
EBELEL
Nothing in paticular
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BOFERE B FRZOER (RE{AFEEA)
Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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EMBE

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

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

PFEEDTEDH

M EDENY)

HOAH

KTFEWR

BEE- BKE

HFE

S EEL

9 BBRE

10 X#REEL

11 S FEHOEE

12 Bo TR

13 MR RETEM

14 BRI MM

15 L4

oO~NOoO O, WN

1 Chemical Structures of Polymers

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

5 Lattice Theory

6 Osmotic Pressure, Vapor Pressure

7 Phase Equilibrium

8 Light Scattering

9 Viscosity of Polymer Solution

10 X-ray Scattering

11 Solid State Structure of Polymers

12 Crystallization of Polymers

13 Static Viscoelasticity

14 Dynamic Viscoelasticity

15 Rubber Elasticity

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

ER- BRZBOANAE  /Preparation and Review

BELEDEE /Remarks

HEXBFZBLT, BRICHEIIERELTH L,
Prepare for attending every classes by studies by yourself.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords

19/ 106



SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BHER od—AR. EHY—BB (A ). SHFME (XE)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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
L

SEZEREEFEEICIE O) /References ( Available in the library: O )
PHEIZSUTE R
Distribution of documents when needed.

R¥ESTE- WA /Class schedules and Contents

1 A4HA>A (Od—AEK)/Guidance
BE#HEO #ZE 1 L£EMBMLE/ 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

Efl- BRFZOAAE /Preparation and Review

20/ 106



o ° A,
RIBAFE7 O AR
(Advanced Chemical Processing for the Environment I)

BELDEE /Remarks
BEEBETV, BEOANRTERETI &,
Improve understanding in class through self-directed learning.

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

F—J— R /Keywords

20/ 106
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER od—AR., MAEHR (FHE). LHEE (SH)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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
L

SEZEREEFEEICIE O) /References ( Available in the library: O )
PHEIZSUTE R
Distribution of documents when needed.

R¥ESTE- WA /Class schedules and Contents

1 A4HA>A (Od—AEK)/Guidance
BE#HEO #ZE 1 L£EMBMLE/ 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

Efl- BRFZOAAE /Preparation and Review

21/ 106



RIFEAZET7 OEAR®RI

(Advanced Chemical Processing for the Environment Il)

BELDEE /Remarks
BEEBETV, BEOANRTERETI &,
Improve understanding in class through self-directed learning.

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

F—J— R /Keywords

21/ 106
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: EFIRE
oIRIBEX Y= RENA A AT A

(Environmental Biology)

HYER A EF/Naoko UEDA/ REA G IER

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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
AFEETE. AL, B, TOBICRERENDKREICSTP2EREEROBEERANAIATAILODVTHER TS, £, BREERNIZ TS
ABHERICKZEBEELALEICOVT, EKICERELPARFBRICERZBVTHBH T2, FKBICEETI2ENEHEORE. EENTMEFZ
. MEBLEREOEMAENE. BiF BEEASIZFEORELALICOVTEEL, RELEYOBEDLYICETIANZEEBID %28
BT, FEEZELE. REBECEORENSBBIINSTSEMNSABRESICNT. BREZEEHTHERF ODZETH S,

In the water environment near the urban area, the excessive natural and artificial load by the human activities impact on the ecosystem. In this
lecture, students will acquire practical knowledge of the phenomenon of eutrophication, the relationship between organic pollution and biological
indicator, the conservation of environment, the material circulation and the recent research results.

HHRIE [Textbooks
BEET

not specify

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

introduce as you think proper
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CIRIEYF

(Environmental Biology)

BB WA /Class schedules and Contents

1 @RUSIC
ERBLEEYTSOORY
REHOREBY
HMEFOEY
FREER
SR 0 £ Y

S OEMEE

EE (1)

9 SJIIREBEORELER
10 REBHE

11 HHehE

oO~NOoO O, WN

12 AEEOHRESL (EREN )
13 ABEOHRESL (RRBE)

14 EB(2)
15 EB(3)

1 Overview of environmental biology

2 Eutrophication and phytoplankton

3 Benthic organisms in coastal area

4 Organisms in intertidal zone

5 Organisms in tidal flat

6 Organisms in estuary

7 Organisms in river

8 Exercise(1)

9 Conservation and restoration in river environment
10 Bioremediation in coastal area

11 Urban fishery

12 Recent research result ( Indicator organisms)
13 Recent research result(bio-remediation)

14 Exercise(2)

15 Exercise(3)

RIEFFM D FEE  /Assessment Method
FRE 40%
LR—b 40%
BB ZRES N 20%
Assignments 40%
Mid-term Paper 40%
Active learning 20%
(based on attendance)

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks

EYE, EREBLVCERIZNIERELDINT, ChoNERBABEFICOHTHZ &,

Students are required the fundamental skills of biology, ecology and eco-engineering.

FERASHERAATE RFLCIPZFEFEEQRIREH

Official language for this subject: Japanese.
Request for English is necessary to talk over

BHEHN,SOAYE— /Message from the Instructor

F—J— R /Keywords

22/ 106
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oBHFWILH

(Introduction to Polymer Physics)

BYEER

/Instructor

BIBER
/Year

NRALEE

B
/Credits

/Year of School Entrance

e EE
/Department

EMBE

RENA A AT A
BH MBI/ Kazuo SAKURAI / B3B8 TR 52 Al
28 {y 21 *H RERRE B A
/Semester /Class Format /Class
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

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

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in

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

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
HEBH TR

(&P FF£/4R ) 1ISBN-10: 4807906356

SEEREEREICE O) [References ( Available in the library: O )
B0 FOYESE, HPEZEE (EFERE ) /Introduction to Polymer Physics (F. Tanaka) ISBN-10: 4785320567
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= 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

BELEDEE /Remarks
FE- B8z t+oICT5CE

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

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

23/ 106
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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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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%

=a0-

ERFEDOHNE /[Preparation and Review

BELEDEE /Remarks

P RIZXOSERBLAES Y 7Ry TRIVE 14,

VEBRFICIETRT S,

Laptop computer with the Microsoft Windows Operating System.

To be announced in the first lecture.

FE- BBEtOITSCL

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

HYEENPSORXY D

/Message from the Instructor

EMBE
RENAAZAT A

FEAENFEERETI LY, ZRICBLSZBEREOEVEFRENEP S FRBEBMBENTRERZ > TVD, COBRIRY

—ZBEBIBET, LERKEZERTZILOOBR[LZEPLTHLL,

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
BFF
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= “ . BANE
oFtE LE BENA A AT L

(Computational Chemistry)

F—J— R /Keywords
Quantum chemistry
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_ 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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

Epl- BRFZOAAE /Preparation and Review
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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.
FE BEZ+2ICITS52E
Good preparations for classes and reviews after classes will enhance your performance.

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

HYELASOXYE— [Message from the Instructor

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

F—J— R /Keywords

25/ 106



EMRE
oiﬁﬁ%%}ﬂ%ﬁ BENA AV AT L

(Ecological Management)

BHER RO BB/ Akira HARAGUCHI / REBA G ITHR (19~ ), K 22 / Yasuyuki HASHIDOKO / 3E & Ehi8ET
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 @ |SEOEHOFLAEREEFCOECICREUTERTS 2L,
frRE I O |EREFEERICMET AMELT LY -TES L,
B - Jiby - R3R il
R - BAL - BBE IV @ | BFEOEFINFICLNT, £EREEFICHT SNETERT 2FE DL TERET 2L,

O RE C:ME A PrigE TR
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS, STERT

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

REDOHE /Course Description
BEHEEPEHEOHIE. BRONMENRERFEEYBEE OMEREZDLIC, SRBENERN SERROREPEREOFEICOVTERLE
T B, TEREPEARENFNrEYCREIHECEYORELAER,. BSCICHBRBERY) FENENBRLSOLEY REMEERIC
BIA2MRICOVT, BRFOMBERREEZESHTERL, 1% B £YELELANGAEANSREBEEZEAETT, COBRTE, EFE
FRREBICAHPDDIBEICHL T, SREZOBRNSERERRND CENTEDLSBARZFIIOTD L EREBEELET, £, 0
BETE. TSEEBACRERKRERLET,

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. Every student is required to present a mini review concerning ecological management in a seminar.

HHRIE [Textbooks
EE L £ A/ Nothing

SEEZREE®EICIE O) /References ( Available in the library: O )
EBEPIEEMRN L E T/ Show references within the lecture
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oL REREFEF

(Ecological Management)

BB WA /Class schedules and Contents

1 ERXOBECHE (ERBS0mRT)

2 EEEERE (1) AFEOEEICETIER
3 EaEEREE(2) EABEICFEEZREIER
4 BEXREZE (1) BE BREOTFIL

5 BIELRER (2) REOEFI

6 BIELREN (3) BRE-VF

7 EEER (1) IxL¥—

8 EBERXR(2) YHRER

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YHEBERELEERES

13 BERER

14 FEB (1) EGEBHCBEECEIIEER

15 EE (2) HERCEYSHEMICBEIZER

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 and chemical ecology

13 Mutualism in rhizosphere

14 Seminar (1) Presentation about population and community
15 Seminar (2) Presentation about ecosystem and biodiversity

RAETMD HE  /Assessment Method

EE 100%
Seminar presentation 100%

SHEEBCSL, BEORDYICLA—RNERISZENFHUET,
Some are requested to submit a report instead of seminar presentation.

Epl- BEFZOAAE /Preparation and Review

BiEEDEE /Remarks

EMBE
RENAAZAT A

AXBREPLELLEBHEBZTVEITOT, BROBBLENEREZTICT>TKEETV, BRERFJLAXFLOHATTVETAH,
RELCLRIZBFEEN BITNEELAFOHTHEBETVE T,

Preperation for mini review is required. Official languages for this subject are English and Japanese.

EYE, BROCEBRENERELDERTINT, ChSsOEBABEZFICHITEVTSEZ L,

Fundamental knowledge of biology and ecology is required.

ERFEBEELT, HANEROIAMNILZBBLTSVWTILKEEY, #FROKEF, BXTEALLERNZ-FLTKEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.

HYEN,SOXYHE— [Message from the Instructor

SRAOREPEERICHIZEBAMBICOVTERICHEFHLET. ChoNERAREE. RETBEPREREOERICSVTIFRARBARTT

DT, COFIBAANDEBRZEITVIALR, BBHICZBIDLEZHBOLET,

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

F—J— R /Keywords
ERR- BRE- BE M YEEE

Ecosystem, Population, Community, Diversity, Matter production
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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
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

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

B LEDEE /Remarks
FE gz tHICIT5L

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

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

27/ 106



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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

PRS- HE OS5I T 288 FEBRE
RO - TEAF I @ REHEFFOSEFWIHEEEZIST 5,
Fae I O | RRFEFEFOR TR HIAL. BERREC ERIEL TRETHENEEST 2.
B - R - FIR il
RAG - AN - BB o) @ BMAICHEORBSERLEL. ThICHT 3RARTEZREEL 30T 5.

H@:BPAE O:FE A PPEE —
1, TG APHES AT ARNE. BI-A0NYF25 Lo ML T RS, R

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 environmental sciences area 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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m - N EMRE
CIRIEEASF BENAASAT L

(Health and Environmental Sciences)

BB WA /Class schedules and Contents

. BESHA

BRNEOER

. BRXEOMEEM

. HE7O0 IV MN0RAXAE
CERAWRZIOS IV NIOVTORE
BRSO I VN VWTOSLEYF—23>
CEARAWMRIOS IV MOV TONE
CHREAMEIOS IV NDER
CFHREAMEIOS IO NORE

BRSO IVNIOVTORE
CEEMEIOS I VNI ODVWTOTLEY T3
CEEHEIOS IO MIOVWTORE
CFRERMRIOSIVNDER
CHRERAEIOS IV NDOER

. WBE

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance

. Rhetoric of science

. Writing technique of scientific proposal

. National projects related with Health and Environmental Sciences
. Research of the national projects

. Presentation of the national projects

. Discussion of the national projects

. Discussion of new research projects

9. Presentation of new research projects

10. Research of the international projects

11. Presentation of the international projects

12. Discussion of the international projects

13. Discussion of new international research projects
14. Presentation of new international research projects
15. Summary

RAESHM D H3E  /Assessment Method
BRI EZEEADSIN 20%
REKEFTE 40%

LAR—b 40%

0N OB WN =

Active participation to the class 20%
Presentation and discussion 40%
Reports 40%

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks
TERFEEFIMIBIICARRICHERTDI L,

Students who want to take this class have to contact with Associate Prof. Kihara in advance.
When student doesn't contact me preliminary, | don't accept his class registration.

KETHN LEI—ERCENTEDENBETT,
BRENT, BATREFHES £YEOTOD IV N ERRNTREEZERTILENBYET,

Students are required to be able to read science articles and reviews in English.
Students are required to survey and propose the scientific national projects related with Health and Environmental Sciences and Biology by
themselves after the class.

HUELASOXYE— [Message from the Instructor

RERFRDHEV,
Absence is not allowed.

F—J— 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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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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off Y HEE >
(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]

N

. BRE{EIR & S WHEE / Sulfur Cycles and Microorganisms

. REMER & SUEYHEE / Carbon Cycles and Microorganisms

NAFLAFA4I—>3 2 [JRLEE] [/ Bioremediationl [in situ method]
NAFLAFTF4I—>32 11 [onsiteit] / 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%

=) A A a0 NOODOaBMMWDN
A WN-~O

Epi- E%ZBOANAE  /Preparation and Review

Bi&LDEE /Remarks

ERBEREMEDHEE I [EXEE] / Nitrogen Cycles and Microorganisms Il [Nitrogen Fixation]

EMBE
RENAAZAT A

RETRBLVARTZRY LT3, REMBIETICSHNZFEZTV, BERTRIGEBEIZCELRYEBERZESSICROTELL,

Students are requested to more understand by review learning and preparation for next class.

BYEEASOXYE— /Message from the Instructor

FHERISVT, BEVORSBHRECODVTERERD, REYEZELEOISBETEALTVWITE, RBEEPRR M. FREROERIC

‘’IADAEZTIELL,

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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HPIME
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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 EYPOREBE (A bOXIaY)

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

BiERME D A% /Assessment Method
LAR—N 50%
FREREK 50%

Reports50%
Oral presentation50%

Ep- BERZBOANAE  /Preparation and Review

BELEDEE /Remarks

EMBE
RENAAZAT A

ERA#E L THIREYSE, L%, 2FEYTF., BEYSE, EEFEERLTVARZENFERLV., £BBTR, FEELREETOERZ

TWET, £, 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.

HUEASOXYE— [Message from the Instructor

FEROTEZFLEITHHE. ARICEOBEE BRESHEBICELZ THERXEER, 2ZEIZHANEFLY, ChSOERTRE, HEL

BELLRNEY VRASEOINET, FLEOBBRRETA ANV IVERATITVET,

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—7—R /Keywords
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HFIRLE
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 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

1

O ~NOoO O~ WN

11
12
13
14

O ~NO D WN -

©

10
11
12
13
14
15

RREEHBO (AVIVT—23Y)

RRELHBO (RECHS EEM)
RECHMBO® (LCAZHMH )
RECEELEMBERG O (MHOIOXTUTILL)
RELCEBLLMBRT © (£EHH)
RECEELEMBHRG O (B2 FHHR)
RECEREL-MRRG @ (BN
RECERBL MR ©  (MiEsrs)
RECEELMBHRG © (o)
RERBMARKMB O

RIFEANRKMNE @

REANRRME ©

REPERE

RERERR

TED

Environment and Materials @ (Orientation)
Environment and Materials @ (Environment and Social Care and related Laws)
Environment and Materials ® (LCA)
Design for Materials considering Environment @ (Basic Concept)
Design for Materials considering Environment @ (Metals)
Design for Materials considering Environment @ (Polymers)
Design for Materials considering Environment @ (Inorganics)
Design for Materials considering Environment ® (Fibers)
(

Design for Materials considering Environment ®
Future Materials Harmonized with Environment @
Future Materials Harmonized with Environment @
Future Materials Harmonized with Environment @
Presentation on Research

Presentation on Research

Summary

Miscellaneous)

RAESHM D H3E  /Assessment Method
REAERE (NTV—RA U NCLBDRREBEEDRE )

Report of Research (oral presentation with Power Point and submission of report)

ETTR

ERZEDOKNEA /Preparation and Review

B LEDEE /Remarks
BHE. 129 %,

RETRBLVARTZRS S, EMEGEZRAVTERE IR CEICLWEREZRDTIELL,

Appropriately directed by lecturer.
Review with appropriate text is required to understand this lecture.

HYEN,SOXYHE— [Message from the Instructor
BYWikSHEHE, €8, B0 F. SESEEMR, g, BAPBEILINAOZIA, IXRILF—, BEE, TAEE FEIXEEZE

Kbk ET, REBER, JIL—TEUTOT—YOFAERBRORREEDIC,

#H. LR—PZEROSIREHLET,

EMBE
RENAAZAT A

This lecture concerns with metals, polymers, various inorganic materials, and fiber materials. They have been used for electronics, energy,
medical, construction, and so on. Research groups conduct research for specified themes and have a presentation for research results. In
addition, each student prepares and submits a report on the research.

F—J— R /Keywords
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EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

BHER PRE 3UZ / Fumihiko NISHIO / 3EEEhEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

FRIRSAFICHI1TEH8E FEBRE
RO - TEAF I @ |HMIBETOMERERY. EERICOITAHERT(LRORSTIEF T 2L 2157 5,
Fae I O MWEREFI BT SR EIEIRL . SRR CRIRIEEADERANEN R L I1IT 2,
B - R - FIR il
RAG - AN - BB IV @ RSO DR A EEOmE EEE .

g RE O:ME A PrREE (L
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS, -

SIBE) A AL 2T L - RLOREIL, BB SRS RS AR OMENEE 1 — 20N U F a5 hvy 7 TEEL T S,

REDOBE /Course Description
WIROBLICEWVWT, W—ATFHHASRHELEDET, RESOKBRREFEVANARELERRTH S, KRR/ ETTSHT, XKD
WIRRRS AT LA EDRSICENL TV DA, V=T RPEEBOKKTHREIENAEZOTICE., RICHNZDESPELVKBEADOEL
FRENTVS, HROBELSKRKEERADENTED, HIKROBTEOREBHE< ZHICFLTERMAEZE O #IRICFR S HME & Flfir BE
Thd. KOHLSKETHHMKOBELZHNZEEE 2R,
FEEZEEGE, HRCFNCHNBERMELE L, HIROBREEZERTEDLSICTEZETHS,

How does the climate system in the future Earth change with progress of global worming? Changes of climate in the Earth have been recorded in
the core excavated from ice sheets of Green Land and South Pole. We can concider the future Earth from the Earth history. To clarify mystery of
the Earth history, geochemical knowledge and technology are required.

This lecture explains interests to know the Earth history discovered from ice sheets.

HBE /Textbooks
K- KEOHIR{LE WIRICEBE (6 ) BERMIRCFELEL BEE
Texts will be introduced by the lecturer if necessary.

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

WEERLEE REAFHRE HERTE
Texts will be introduced by the lecturer if necessary.
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o Bt

(Geochemistry)

BB WA /Class schedules and Contents
HWERILZ DR S 5 BF

HERD RSP & BR{L S

ZERMEOF A
ZERMAEOIKILZICE THRA

KR O e ER R 9 B AT 5%

KR O ZBRLRBIRE QR (FF3EH )
KERAF DX R BE DR (FHFRH)
KR O KR DR (TR )

KRB OTHEY O EAT (TR )
KRN E IR AT LAQOBEEICOVWT
KERBITE ERBREBHOBEICOVT
BEIOFTEDMERS AT LEE

HWERS AT LAZE O IR F B RAT

HIE

HY

A A A A DO N U DN WN 2

ah WON-~-~O

Introduction to Geochemistry

History of the Earth

Fundamentals of Isotope

Utilization of Isotope in Geochemistry

Geochemical Analysis of Ice Sheet in the South Pole and Green Land

What is revealed from CO2 concentration in atmosphere remained in ice sheet.
What is revealed from CH4 concentration in atmosphere remained in ice sheet.
What is revealed from impurities remained in ice sheet.

9 What is revealed from volcanic ash remained in ice sheet.

10 Relation between the recored remained in ice sheet and Earth system

11 Relation between the recored remained in ice sheet and chage of climate

12 Change of the Earth system in the past 100 million years

13 Geochemical clarification of change of the Earth system

14 Summary

15 Exercise

RAESHM D H3E  /Assessment Method
LE1I—>—K 45%
LAR—N 55%
Review 45%
Report 55%

Efl- BHRFZOAAE  /Preparation and Review

O N OO WN =

B LDEE /Remarks
WRECFOSEECEZBILL T, NROFRABEZR TV EEELL,
Read the textbook and/or any references before the classes.
LE1—>—RELR—NEBATT,
Review and report must be required.

HUELASOXYE— [Message from the Instructor

EMBE
RENAAZAT A

HWIRBRBRLAETTEIRT, RROBROKRIRS ATLAFEDLSICEMLTVWKDOTL&SA, HIROBEN SKREEADENTES,

ZLT, KOHFASHRIZHROEREBELZHNIEHEZREBLTIVEETAEEVTH S,

How does the climate system in the future Earth change with progress of global worming? We can consider the future
Earth from histrory of the Earth. It is grad to learn the interests to know the Earth records and history discovered from ice

sheets.

F—"— R /Keywords

32/ 106



SFNE
INA FS AT LS| BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

B, - BEK - B N | O |[sRBEIHL CaLRLERS. TOBEESNT A 00BL ERNE D,

W@ B MHE O: PGB A e o L
H 1, 1SR BPHHESSHICBIT BEENIZ. BI—2ADNU+a5 A7y JERIL TS, R

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

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

#HBIE [Textbooks
75 U/None

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA FS AT LRI
(Introduction to Environmental Biosystems 1)

FBESE - WA /Class schedules and Contents
1 EM MR
2WBRITLEYTF—aveF14RAYI I
3 Z M@
AARTLEYF—avEeEFARAAYI a2
5 ZMT @S

6T LEYT—>avEF1AAYSI IS
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ZEMMFm T

4RI LEYTF—aveEF1RAY VT
15FEH

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

RIEFFM D FEE  /Assessment Method
BENEBERADOSIN 50%

7 LE> 0FHE 50%

Active participation to the class 50%
Report 50%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

TLEYERO%ERE
Prepare for presentation.

BEICL2T, CONBREBAZMNTERLET, RENVES
According to circumstances, there is a training camp in this course.
Students who belong the group must join the training camp.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

. BRERMTSIOE,
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SFNE
INA A AT LSRN BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

BAL - AL B N | O |[F5EmoaL (L LR S, TOEEEENT Bl 0B Ea B 5,

0 BlmE O B L TrEE e
%1, 1 ICHiT HPAHES 54T hIT A4, Ba—20h %5 Ay IEREIL T AL, AV AT LR

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

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

HRIE [Textbooks
7% L/ Nothing

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA FS AT LA
(Introduction to Environmental Biosystems 1)

FBESE - WA /Class schedules and Contents
1 EM MR
2WBRITLEYTF—aveF14RAYI I
3 Z M@
AARTLEYF—avEeEFARAAYI a2
5 ZMT @S

6T LEYT—>avEF1AAYSI IS
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ZEMMFm T

4RI LEYTF—aveEF1RAY VT
15 #

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

RIEFFM D FEE  /Assessment Method
BENEEHRADSI 50%

7 LE> 0FHE 50%

Active participation to the class 50%
Report 50%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks

TLEYERO%ERE
Prepare for presentation.

BEICL2T, CONBREBAZMNTERLET, RENVES
According to circumstances, there is a training camp in this course.
Students who belong the group must join the training camp.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

. BRERMTSIOE,
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. EMRAE
m Iy SA . 0N
OIRIBRER BEERS AT L

(Environmental Economics)

BHER fNEE B/ Takaaki KATO / IREBAEHITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 @ |RERRED S| SR SRR R E S S T S,
fae I
B3 - fibr - R3R il O | RERREEEEEV RS ST B I thOiHAAEIERET B,
R - BAL - BBE IV O |RERREREIC LT, HELOEhY EETILERLWTEALREERICMT L.

O : B HE O:MhE Ac: prEeE N
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, R

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERFLINEHEREZICOT. REBEOSMENFOERICKRIUTIILEZENLETD, 26 E 28BRETD, F—HTR. HE2EHE
HICEFILTREHOIVOFFZ0OMEBEBTEL L%, REFSOREZFENFEIOERICOVTES, F-HTRk. REOMEDE
5%(1:?\/\1%/3:0
IEEEE. BIRFECLRIOF CRERA%OBRERRTHCETHS.

Students will acquire practical knowledge of economic modeling and then explore two central issues of environmental

economics. First, various economic methods of mitigating environmental pollutions are introduced and their relative

strengths and weaknesses are discussed. Second, innovative methods of estimating the values of saving the environment are introduced.
The final target level of this course is to obtain a sense of economics that engineering students should have in better understanding the
relationship between environmental issues and technologies.

#HBIE [Textbooks

T NEBRMNST B,
Handouts are provided in each lesson

SEEZREE®EICIF O) /References ( Available in the library: O )
A=) V=T, OEY - DT)LA(2007): VI—TJ R UVOLFFE, RFEZEHMWAL. 5184H
Krugman, P. and Wells, R., Microeconomics, Worth Publishers
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oo sz ISz EA
OIRIZ IR E
(Environmental Economics)

BB WA /Class schedules and Contents
1REBEZOBE
2RBBEOETIAL (HBECEEHMR)
IBEODETILL (EEHBME)
4 BEOETIL (EEHREHTHBELLNRE )
5 IRIEFERE & NS
6 IRAES (EEMEIVORZZDIN)
7TISABE (VB4 2L oOBZDH)
SIREFOME
9 HEHHEEG| DRIR (FFREIBERAZIME )
10 BEHAEEG|I O R (BRI OFE )
1M EERFERENFTE (EORT)
12 BEERFEBRENTFE (THEEEOEE )
13BHIOMERK . SEEF1ITIN—T
14 E[oMERK  ZBEF2IIN—T
15 BHoEREK  SBEFITIN—T

1 Overview of environmental economics

2 Demand curve and consumer behavior

3 Supply curve and firm activity

4 Competitive market and social surplus

5 Environmental externality

6 Example: solid waste and microeconomic analysis
7 Example: recycling and microeconomic analysis

8 Environmental taxation

9 Emissions trading, Minimization of abatement cost
10 Emissions trading, Initial alocation

11 Comparison: Direct regulations and economic tools, Respones of firms
12 Comparison: Direct regulations and economic tools, Uncertainty

13 Case study and presentation for student group 1
14 Case study and presentation for student group 2
15 Case study and presentation for student group 3

RAESHM D H3E  /Assessment Method
NTFADN 40%
K 60%
Mini exam  40%
Presentation 60%

Efl- BHRFZOAAE  /Preparation and Review

B LEDEE /Remarks
BEXNEHPBI EES,

Knowledge on elementary mathematical analysis is required.
BEEORERTRHICEBPREOBRICATLEFREELTRCNEENZRTIZNOT, FEFFETS &,

Related literature is introduced for students’ deeper understanding.
ERASHER. RELTD, RRLLIZEFEEN B ThF EAERET S,

Official language for this course: English

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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- = EMRE
Oiﬁiﬁﬁkﬁﬁﬁ BEERY AT A

(Environmental Policy and Administration)

HYER BH 3T/ Katsushi FUJII / REBRAMTAFZS PR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

D A 51T DR HEEE

K068 - TERE I | @ [Esmes ool CHEer it - 51567 201 cuE s 5 2 BFHUSEIEET 5.

A I

BE - uE - R T | O fggfifﬁgg%fﬁﬁ?ﬁg%ﬁﬁb\§5®Eﬁﬁﬁﬁﬁwéﬁﬁ-ﬂﬁmﬁm?g\m%mw&
B - EEr- EBE Iy O [RIEE TEOERERRE - BREE CRLERS. BSEEREINSH TE,. TOFEEITE S,

KO @R O PMhE A PPEE i ] " S

H 1, [-|CRIET AAEEE AR CHIT2EE01E. BO— 20N U5 hvy JERRL TS,

HERERY AT LD -ALADEER, BB PRSI SI T SRENOMENEE 0 -20N U Fa S vy FTHEL TLES,

BENOME /Course Description

REBEOBEZRVIEY DD, EQOLSBHENFEL, EOLSBBRFENMOSNLL ZHFH TS, REFEEZTEDZRY EELHZ ML
TREHOHEZEY LEFTVKIEN, REBKRORETHY), TOLHICRRENTVIRRAEFFEZRRNICES, RITORKEHE
EECNSHERACEBS L TMETE 2N EERT S,

The lecture reviews the history of the environmental problems in Japan, and explains political measures taken to resolve
them. An objetive of environmental policy is to establish an institutional system avoiding the occurrence of an
environmental problem and/or minimizing its undesirable effects. Students will study political principles and
methodology to attain the objective, and acquire a capability to critically evaluate current and proposed policies.

HRIE /Textbooks
BFIZA&L,
Not specified.

sZEREEFEEICIE O) /References ( Available in the library: O )
BIRFE TREBEKR FIL

Hidefumi Kurasaka, "Environmental Policy", Shinzansha Publisher Co.,Ltd. (in Japanese)

RE¥SE- WA /Class schedules and Contents

F1E AEZOHE. I ( Overview of the class and lecture )

% 2E REBROLEM ( Necessity of environmental policy )

%30 REMBEOREZNMIR ( Economical interpretation of environmental problem )

F4E REMBE- BEROZE1 : EBHY ( Review of environmental problem and policy 1: Dawn of Environmental Policy )
$ 50 REME BEOLE2  AEXEELE ( Review of environmental problem and policy 2: Basic Law for Environmental Pollution
Control )

¥ 6l REMBE- BEROZE3 : AEHXK ( Review of environmental problem and policy 3: Pollution Control Measures )
B7E NENKREAREN STWEAREA (Basic Environment Law )

%8l LAR—KNFPEHERK (Student's interim presentation 1)

% oE REBHZE NS ( Classification of environmental policies )

F£10E LERBEMEHEE (Pollution-related Health Damage Compensation Law )

F1E EERH & ZHFNFE ( Direct regulations and economic instrument )

%12 IRIFEHE ( Environmental Right )

#13E LAR—BM3HEK1 : 51 ( Student's final presentation 1: The first half )

148 LAR—BMFEEK2 : %¥ ( Student's final presentation 2: The last half )

%15 FE&H (Summary)

RAEMD FE  /Assessment Method

Bl EZRES I ( Attendance record and participation ) 40%
N7 AN (Mini quizes ) 30%
L 7R— N33k ( Student's presentation ) 30%
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oo sz A,
OIRIE R 7
(Environmental Policy and Administration)

Epi- BE%FBOANAE  /Preparation and Review

B LDEE /Remarks
FRAEE (AARBLEZOHA ). ERILLDPFEFLEEN BRITNEBERBOKFER
Class languages are Japanese and English.
[EF1%E E£%T] BEHOBRZTHICEMIZDEISEROEBICEDD &,

Students have to review the lessons for their deeper understanding.

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords
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EMRE
m ~ — 7 z=A 81 5 ES, 2
OIREBREEI AT LR BEERY AT A

(Sustainable Management Systems)

BHER ZJE T /Tohru FUTAWATARI/REEGIER (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 @ |HIBEEICREY 2 EEFE AL TEFWh DRLER - EEAHEEE S D,
fae I
B3 - fibr - R3R il O [fi=0POEERRE ML T, TOESEEES IS S0 EE - il - RS TEFLLI1005,
R - BAL - BBE IV @ BREEEICETLERECDNT, EPRIIREERT M0 - BEED D,

O RE C:ME A PrigE BRI 7 T LG

# I, D|SHET 2FESAHICEIT 28N, BI—200 U F25L4v» FEEEIL TIRES L,
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERER. tEBEOEERRELR2>TVS, &KII, FE, BHE, KHERBLENLSBURLEEEZERINHP2HRERETILEICG
 RESRICEEBLARRBEG. 2E7O0RA, H—ER, BERUEERROSA 7Y A VL EBL EHANEEENHY) . THERPHEIAND
ANDEHRLBELCEREN ROSN D, FERTE., REBEOEERTHZJO-NIL—IIOEFPREEFEBROAE. FHROLBEELE
REOHEICOVWT, RENVZIXAV NV ATALAPRPREEEZRLED T EZNEHRERRICOVTES,
FEBERFRDESY,
- REZECHISEEFEZCEL TEMNL DREN . ERNABEE D,
- H2OFOREBBAICEL T, TOREKLENKRIEDN S OMEIT HH- REHNTEDLSIIES,
- REZEICHIZEREICOVT, EMNEAMRERERITHEL BEREE D,

Practical methods of sustainable management for environment will be explained, and are based on actual action in
companies. Students will acquire practical knowledge of environmental management.

Attainment targets are as follows:
To get the professional, creative and practical knowledge on various methods of sustainable management,
To be able to make enforcement, judgment and representation from the standpoint of environmental management to environmental issues in the

society,
To have the interest and motivation in conduction of specialized research on various issues of sustainable management.

HABE /Textbooks
RERICTVYNERMNLT S,
Distribute printing
sZEREEFEEICIE O) /References ( Available in the library: O )

ZRHZOT, BEFICENT .
Introduce in lecture
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OIRIBBES AT LR

(Sustainable Management Systems)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

REBNZRIAY NEREER
BEORREIRIX NOEREER
REAFOERE R
RIEREDERE ER
RESRIOEREER
RIBRA T OEREEE
RBUAVEVAIRIRIAD N
THABOREIYRI XD b

NGO NPOLIREIRI Xk

R & RRREDER

REBRRCBENFR
RENZIXAVMERREEIRA
LR—bhRERO

LR—hREXO

TED

Overview of sustainable management for environment

Environmental management system

Environmental accounting

Environmental reporting

Environmental labeling

Environmental rating

Environmental risk and risk management

Environmental management for social sector

Environmental management of NGO/NPO
Environmental evaluation and decision making
Environmental policy and economical methods
Environmental management and environmental business
Presentation of short research by students #1
Presentation of short research by students #2
Review

RIEFFM D FEE  /Assessment Method
BENZRESMN 50%
LR—K 50%
Active learning 50%
Report of short research 50%

ETTR

ERZEDOKNEA /Preparation and Review

BELDEE /Remarks
BEOETICRHV, T8 B3 ChzE<l L,
Follow teacher's instruction, and make efforts on class preparation and brush-up by yourself.

B

EICRPRBHREEN VI, RFLBLFTOREETS,
This subject is taught in a bilingual style. Official language for this subject is both English and Japanese.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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OIRIRIZTHS AT LR

(Environmental Information Technology and Computer Simulation)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

/ Competence Defined in

B
/Credits

28y 1

/Semester

EMBE
RRER AT A

£ i/ Atsushi NOGAMI / IREBA G ITER (19~ )

2% H RERRE B A
/Class Format /Class

2005 | 2006 | 2007 | 2008

2009 | 2010 | 2011

2012 | 2013 | 2014 | 2015 | 2016

©O]O0[0O|O0

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

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

FRIES AHICEITEEED

HiEEE

REZH A OFEPRREEY AT LICD0TRY, |BR7E2A 0 F THOSEFIBIREEIEI T

2078 - 322 1o fE
A I | @ AT eaxs s HIRLSNaRESTSEERD T2 -2 2 LOBRERBEEL THIST 5.
[ — 1| o [FRRRY AT AORPREA Y 2Ly 3 L OBHREDRRE AL TR ARU R ERES ¢

RAL - BEN - BB

IV
WO gL O: 8 A PrHE
51, I TG APHRE AT TARNE. BI-20N Y25 L w IREERL TS,

HIRIBE 2T LR

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description

LEENERERREEE, EEIILHOORETZZV I IFEPRRBRS AT LAREMEZES, BRETEAXVMIAVSh B RRNEHE
BWOZaL—2 a3 EMOFEMAE,. REFETHEORPNEZEL TFETD, RROXEBTAVSHBHERTOISAZAVLHEREEZE

R HIAA TRENGAR . BWEEET S,

Students will acquire technological knowledge of environmental monitoring and environmental information system for a
large area environmental management. Also, various computer simulation methods for environmental assessment are
introduced by the case study of actual environmental assessment and students will acquire practical technique of

computer simulations by business software exercises.

HRBE /Textbooks
BERERNEBRAT .

The releated references will be distiributed.

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

BRIERT 2,

Useful references will be suggested ,if necessary.
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EFIRA
CRHEES AT LM

(Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents

1 #B=E

RET7TEAXY N [REBHR]
BETEAXY NI [RERESE]
REEZ&RUVIH®E

RIEFBHRR OS]

FRIOERN RS E

REBHRS AT LAOER[IRERE
BEBRATLAOEFFAENHE ERSEOFAERE
9 REFEIMENZ1L—23 EH [KRFR]

10 REFEMEENSIIa1L -3 EH [kE., Tof]
11 22l —2arvEE [KRFRYEILE]

12 YXalL—23avEBN [BRENE]

13 YZalL—2a EHFENEE

14 X1l —2ar RERX

15 F&o

oO~NOoO O, WN

1 Overview of environmental information technology

2 Environmental impact assessment, [(Environmental information)

3 Environmental impact assessment, |[|(Environmental consideration actions)

4 Environmental monitoring methods

5 Examples of actual environmental information map

6 Environmental estimation methods

7 Case study 1 (environmantal information system), |

8 Case study 1 (environmantal information system), Il

9 Computer simulation methods for environmental assessment, I(air pollutant dispersion)
10 Computer simulation methods for environmental assessment, ll(thermal and fluiid flow analysis)
11 Computer simulation exercise, part |

12 Computer simulation exercise, part Il

13 Case study 2 (computer simulation), part |

14 Case study 2 (computer simulation), part ||

15 Review

RIEFFM D FEE  /Assessment Method
RHIAERK 40%
JAZL—2 I URERRA40%
BEANOEHEKEZ 20%
Case study 1 40%
Case study 2 40%
Active learning 20%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
AAMNTREBERIESH B ENDSENEMEFHEMITINOT, HAFZEL TREILRAD L,

Prepare for the lecture by reading references such as Environmental Consideration Policy of Kitakyushu city provided in advance.
FEHSEE (BEE. ®FE ). REFEHNFSVEES, KEBEOKDITALHET S,
Class language for this subject: Japanese and English. English class will be open separately if there are many English student.

HEENSOXYE— /Message from the Instructor

RBECEDZBEHRPEBREMCEVEALERES, BRNICEEISR &,
Have a strong interest in environment-related information and information technology, and bewilling to study.

F—7—R /Keywords
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EFIRA
HTHREIE- FHE® L

(Urban Environmental Assessment and Planning)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

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

S RIEE Ba- BT BE HEEE
*0 - 3200 [ | ® |[BEmtmoRs 5 e mEREst. SEAT el T, BrEh AkEe - EHAEE S o,
i I
S I | o REDETRAE AT AT A 5T LSRRI L R E © - TR T
B W B2 L TR BEEN RS o,
RS - ERAT - HEE IV o E‘Fg;ﬁﬁﬁg%g%ﬁbéﬁﬁ THILE—F, EhDEERISS AICHEL TRACHEES., SELIFRNH=E
%O B{ME O:ME LA priE ez o1
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, B Ra Pl - S

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description
REFEORELCSVTR, IREREBREACHERETML., FkeFALLLT, BYKED I ETNIERRELIFUF, 70O
TLERTIDHVEN BB, TOLH, XBEROZHEL, TCHHTREFPZENEL T, RREFSERETMFE (LCA. XFTUTIL70
—oi. WREERHEE ) 0FERNEBSZEET. Tk, FEREHEORFZTIC. TOAREMEBRICOVTHOHL, TLTHEEEH
2FHUFE. BELLFEFOAFILESCHITS,
Students will acquire practical knowledge of environmental assessment and planning methods for urban environmental control. First, various
environmental assessment methods such as indicators, LCA and MFA are introduced and their relative strengths and weaknesses are discussed.
Second, future forecasting and optimization methods based on the case studies are introduced.

HRIE  /Textbooks

BHICEDHEL
T. E. Graedel and B.R. Allenby, Industrial Ecology, Prentice Hall

SEZEREEHEEICIE O) /References ( Available in the library: O )
ARBmE MERAGATEFLORBA[, RRELR, ErSH (BERIERTD)
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EMRE
oFMIREFTM - FiEGH RAERS 274

(Urban Environmental Assessment and Planning)

BB WA /Class schedules and Contents

1 ABEHORRAFRLEREREE REBEOHRRZE]
ABEBOREEFLEREEE [REEEZ0RFBE]
REFMEO O OYHFFEFZE [NFUT7IL70—54]
REFFMAO - OMHFFETFE [S4 74 VLT EAX NOERE]
RBEFMO =S OYNTHEMEFE [SAT7H A1 0INTEAX NDISE]
REBFME O - OBRFNFTMF Z REZZTMOER]
RIFFTA O - OBFNFTMFE [RITEAZE. ARZYOIT77O0—F]
RIBIME O 4= o OBFNFMF E [RAEFHMEE]
9 REFEOLODERFAFLEEKBECFZE [FRFTAHI
10 REFEOLOONRFAFEZERZENFE [HKiEL]
11 REFEOLOONRFAFEERKENFE BRETEAXN]
12 REFEOEFHRE [FELED SOHE]
13 REBEFEOEHHRE [ZEEH SORE]
14 REBFHEOEHHE [ZEEH SOHE]
15 F&o

oO~NOoO O, WN

1 Environmental load & indicators of human activities (background)

2 Environmental load & indicators of human activities (new development)

3 Environmental evaluation methods in physical aspects (MFA)

4 Environmental evaluation methods in physical aspects (basic concept of LCA)
5 Environmental evaluation methods in physical aspects (application of LCA)

6 Environmental evaluation methods in economic aspects (basic concept)

7 Environmental evaluation methods in economic aspects (TCM, HA)

8 Environmental evaluation methods in economic aspects (CVM)

9 Future forecast & optimization for environmental planning (future forecasting)
10 Future forecast & optimization for environmental planning (optimization)

11 Future forecast & optimization for environmental planning (EIA, SEA)

12 Case study of environmental planning (student presentation)

13 Case study of environmental planning (student presentation)

14 Case study of environmental planning (student presentation)

15 Review

RABFTM DAL /Assessment Method
BROEESM 20%
BHIk%K- R 40% X2BILRLZT—Xz2EX, BEBHRELERESEETD
HARLA—N 40%
Positive participation 20%
Case study & Discussion 40%
Final report 40%

Epi- E%FBOANAE  /Preparation and Review

Bi&LDEE /Remarks
BEBILERT S,

To be noticed before each class.
BETHFALEZEZBLT, HATRETVAR L EZRO TS EEY, ThZELR—FREICLET,
The term paper of this course requires students apply the knowledge from the class to understand actual social issues.
[EZ51%8- E#ZE] BEOBBREZTICERIILISEROETICEHD L,
Students have to review the lessons for their deeper understanding.
BHEHN,SOAYE— /Message from the Instructor
RRFTER. B, BAf. ESEN, ABERROEELVRRORRZBETLOOFENREATY, #RREBKCSVWTIBHZLEDK
SICERHDVEBEBEL TV, TOLHOY—ILZRVET,
Environmental planning is a approach for the national/local government and the enterprise to aim at the achievement of the desired relationship of

human and the environment. Students will learn that the tool to evaluate and to plan how to form or to restructure the urban area in this global
environment era.

F—— R /Keywords
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HPIRHE
oif - E BRI BEEES A5 A

(Development & Environment Studies on Developing Countries 1)

BHER =% #2Z /HIROYUKI MIYAKE / BUR& R

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHSE /I RBEMBETT, Notice / Biennial class.

EETIESNE [FESAHICHI1T28E0 (FEEMMETHRICHICHTEEE) 1 . FEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

P HIE5 A= 511 BhE iEEE
X048 - 2 | | © [SESFmEAL L CRET AR LEy. B EOMRES BT 5,
. L | o [STIE0RNE GO 1100, SEARRERE - AL, ERELR - b
(AR 4RR) TAC EHTE S,
5% 9 28 T
B - k- V| O |& Eme MLESs. THeNomy AL 0BT E S,
L TR e SE - S BRERIS. B 2R Y% a5 Ay SEERL TR, R |

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description
1990F R AR, MRZELERIO-NVE—> 32 OKEEZT. BUAN., BEN, H2BIRE<ED>TETVS, AEXERBFAICER
LTVET7VUNBEICLZ<KORAEFRNREE I, EFNZ—NEAHEIATVSD, TOTHERXEOEL TRFIGDPZEBF 7 %A ELERE
BETVWD, KEBTOBREYOHEMK OB, BRZYII1OLEHIC—ZELE, COKSIAMFTIVIICEHKERLEOBEZ ZFERZORINS
ESABDDNEBRENDENTH D, CORFNEBEFINTOEREBREE B LLITREV, BENEENRFCEALEEEVDNSD K
S, BRETHERNE: BEEDO2TEL, ARETRZOHBLCEAMNTHEL., TOBHIRRICENTZTF 1BV,

It is found that developing countries changed themselves in political, economical and social dimensions, since globalization started in 1990s.
Natural resouces are discoverd in African nations which have faced big poverty problems after the beginning of this century. Asian nations have
continuous rise in GDP by over 7%, Therefore, urban areas have a plenty of high rise buildings in construction boom. This course focuses on such
dynamic activity of the developing countries in terms of development study. This economic trend does not necessarily bring economic and social
satisfaction to all of citizens. It is said that economic disparity has been expnaded. Taking up Bangladesh for a case study can make the students
understand more easily.

#HBIE [Textbooks

*HEHE TR THREEESAOLESIC WREEHE, 20015F

(KIKUCHI Kyoko, To peprsons who want to study about developopment study, Sekai-Shisosha, 2001)

*ZEEZ TREZLEOBTRE~NVISTF1- 40 FRAUESHELOFR BAEIE, 2008F

MIYAKE Hiroyuki, Urban Environment of developing countries ~ Djhaka, Bangladesh with hope of making Sustainable Society, Akashi shoten,
2008

SEZEREEFEEICIE O) /References ( Available in the library: O )
* Diana Mitlin & David Satterthwaite, Urban Poverty in the Global South - Scale and nature, Routledge, 2013
*MHEE & HAELER TTOTORREER PBAREME. 20065
Matsui & Ikemoto eds., Development and poverty in Asia, Akashi shoten, 2006
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oif - E BRI BEEES A5 A

(Development & Environment Studies on Developing Countries 1)

BB WA /Class schedules and Contents

10E]
2[E]
3E
4[E
5@
6/
7E
8l
9=
100
110E
129
13
148
15[

REODBZEHMERNA Introduction of goals and contents
BEELCHST2HEE REMZECE? ~BFRE Whatis development for developing countries
R OEHA measurement of poverty
LR social development
BRMEDBEHK history of development studies
INGLEES human development
ERBE International migration
HTRERE urban problem
ENEE rural problem
HNF R governmance
NI ZF72 1 0BFRR economic situation of Bangladesh
NI Z72 108H e BN urban and rural area of Banaladesh
HRICBSERDNITST21AFEE Bangladeshi migrant workers in the world
NI TFI1I0OREYBBEHSERE Social consideration to waste management
E3¥.») summing up

RAEMD HE  /Assessment Method
REANOSHNEE ... 50%. LAR—KER .. 50%

attitude to course --- 50%, course work paper submission --- 50%

Epi- E%ZBOANAE  /Preparation and Review

BELDEE /Remarks
RESHIRERHDI L
English efficiency, especially reading is highly required.
BERBETV, REOABRERETD &,
Study by yourself and read your textbook and notebook many times.
COBBRIIEFF Y O NATHBIBCLEZRAELET,
The class is opened at Kitagata campus .

BHEHN,SOAXYE— /Message from the Instructor

AWeeEDLDELEOHTORR, BEICHEITT, U2KWUERTLKZDERETHS,
Changing Views of urban area in developing countries. The important is to go directly to the field and observe carefully.

F—7—R /Keywords

R,

NTZ721, AERE, HoRR

Poverty, Bangladesh, Human development, Social development
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= FERRE®RI BEERS AT L

(Development & Environment Studies on Developing Countries I1)

BHER =% #2Z /HIROYUKI MIYAKE / BUR& R

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHSE /I RBEMBETT, Notice / Biennial class.

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

FRHIES AFICBITHEEN IHERR
EO% - TR I

FRE I @

w FEI BT 2EERMREORIRE TR OEE T DT, SREFIERL . RAREERT 2 EESICM
I+%,

BE - 4T - 2R I | O |#tEomame-#>RBta 585 Mnaths L (iRA5 N5,
B0 k- R N | O |[#rEos T 2mEe - 12 ERaomal TR Y LT HeEaE b o,
"G BIBE O B8 A vrmE ) "
51, 1O APHHESSHICEIT ARENIZ. Ba—20A %55 A7y JEREIL T AL, R
HEREERL 27 L AL, B LSS KRBT B RO ES 1 — 20H )+ 15 Ly I TEEL T EEL,

REDOME /Course Description
FAREZELERF. COMBRERRZE<HEY, RATZREFMELCEAL VS, BRICEAREBREBEZEXTVWDIHERETOARER
(PM2.5) . ST EEOKETFTE, EEYBBEBPAMBIRZETH S, COLSBREBMECERBEOHERAD —FEICRERFPESD (F
BURLAHEROLEOOHEE ) F"HD. 1990FKPSHRBICA>THEEBNICEAENTEL, ARETRHET. REFMBEORRERY . TOHE
REHBEPESDOERNHER, SICEZFOEDIZIOVTBIKRTDFETH S,

The developing countries now face serious environmental problems as only economic growth has been given top priority. Air pollution like PM2.5
of Chinese bigger cities which gives a bad influence to Japan, water pollution of river and ocean, waste manament problem and forest destruction
are typical ones. Environmental Education (EE) and Education for Sustainable Development (ESD) seem to surely contribute to solve problems in
environment and poverty. These are introduced to school curricurum since 1990s. In this course, we will understand the reasons of such problems
in the beginning, and then study about conceptual frame work of EE and ESD. In the last, its result will be verified.

HABE /Textbooks
* ARRERETZ LR TREHT L HE WM. 2012%F JSEE, Environmental Education, Kyoiku-shuppan, 2012
*EIMEZHE "L VRREHEORR: SXEHKRE. 20055F
ASAOKA Yukihiko ed., Starting new Environmental Education, Kobundo shuppan
*FERE HRRER "7 KEFEMEFHICH TBESD (SRAURLHAROLLOOHE ) OFERML BAEME. 2012F ABE & TANAKA eds.,
Opening of ESD in Asia & Pacific region, Akashi-shoten, 2012

SEEREEFEEICIE Q) /References ( Available in the library: O )
OHRIIBAR- BEFR TRBEHBEFSIADOLOIC, HREBRE, 2009F
MISHIROGAWA & SEKI eds., To those who study Environmental Education, Sekai shisosha, 2009
*EERIVRAT 4V VHEHLE TRUVAT Y VBB AL B8 S EHMR. 20055
Japanese Association of Holistic Education ed., Beginning of Holistic Education, Seseragi shuppan,2005
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(Development & Environment Studies on Developing Countries I1)

RESTE- WA  /Class schedules and Contents
18 BEOBHNESEOAR Aim of this course and its contents
26 HAOREBE ~ IRBERL [#:3RBEE{L] Environemntal Problem in the world ~ global warming
3@ WHRORBEE~ERBREENZRYE  [£EWZEKME] Environmental Problem in the world ~ bio-diversity

48 tHRORE[ME~ER »EE [Z#HFEE] Environmental Problem in the world ~ waste

5E #HRORE[E-~RH K [&H] Environmental Problem ~ food and water

6B REHBEE ? [BREHF] Whatis EE?

78 REHBFORS MHRE [fwE] History and Ethics of EE

8Bl REHBOBMEFE [BE® & AE] Aim and methodology

9Bl REBHBHEOEWVA (T7IOT1ET12EL) [TU974EFT 1] How to make EE plan

10E REHEN SESDANDOEIT [ESD] a shift from EE to ESD

118 ESDOREE L= [FEs$] History of ESD and concepts

12 KRURTAY IHEORS [RURAT 1Y O%E] Holistic Education

138 BLEOREHBELESD ~ 4 Ris [ESD& 1> R] EE and ESD of developing countries ~ India

14E REEORBEHBEELESD ~HER [ESDE#E] EE and ESD of develooung countries ~ china
15 FE&®H summing up

RAEMD HE  /Assessment Method

BECHRUEE. 50%. LAR—K...50%
attitude to the course --- 50%, course work paper submission --- 50%

E§l- BRFZOAAE  /Preparation and Review

BELDEE /Remarks
REEZZTRIIHE>T, BENICFEPEEBEEL AT 2>TETLKEZL,
Review and prepare before and after the class start.

COBRRIIEFFYNATHBEIZCLEZRAELET,
The class is opened at Kitagata campus .

HYENSOXYHE— [Message from the Instructor

EMBE
RRER AT A

HEG. BRl. TEANEOBNY, REMEBRCH O TOFRELCREZRIEZRLLTWVWS, ESDEZRHFICHEKR>TEL L,

Education leads to awareness and action, which can cntribute to solve environmental problem.

F—7—R /Keywords
ESD ( B AEEBBHRDEHDHE ). RUAT A Y IHE, BEHE. 1V R FE

ESD, Holistic Education, Environemental Education(EE), India & China
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b3 AR R R AT ZRIA TEEES AT L

(Regional Economics 1A)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

FRIESAHICEITEEED HizBE
RO - TTAE I @ BRI CEE THEGRREE DHEERI CRIT 2B - EREREED D,
fae I
B3 - fibr - R3R il O MEREECESE £ SA, FElRE CHAT ABEN - $EThES D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO MhE O:RE A prlhE AT FESREASE 1 &
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTR. BAENLCSVTHEZEOERE, hilERENrRERERLQBBLLE>TVWAIRICEAL., EEEEHILOBRIN S, #H
PEBRICHBL EERERROS I FICOVTERETDIEEZBNETD, BB, BLILE2THAERECANSRBRREREOEDY)
ERZDERNS, THARLARILICE TS T#E, obY FE2RELICEYERS L ET D,
ABROIEAER., "RECEETZESBEAZE OHMEFZCHITHIEMN. ZRNABZzE O, . "iEgRFoBEzLE sz, FRBALD
g BBEN. HEAZED) BRY "HIEZFRVCEETHIBRRICELERS. BESMRERRTIEREE D, LT,

In this lecture, we aim at the point that the impoverishment of the regional economy and the regional disparity become a big social problem in
Japan. Then, we consider about the ideal way of the regional economic policy which supported in the decentralization times from the viewpoint of
the regional economic revitalization. By this lecture, we think of the policy mainly in the unit in the municipalities. With it, we can think of the
concerning by the regional economic policy and the environment from a familiar point.

The arrival target of this lecture is as follows.

- To have specialized and practical knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power to deal with various problems

- To be interested in regional economy and associated policies, and have will to practice a high study

HRBE /Textbooks
BICEELEY, BETREITUNEERT S,

There is no specification. The related references will be distributed in this lecture.

SEEREEREICIE O) [References ( Available in the library: O )
BREF (2014) "TEEIKYBERE EZEBEETY A2 951 BERMBRER
Zofh, BEILKLU, BE, BEFICENT .

Ryohei NAKAMURA (2014) T&53< ) BEHRE #igiE#E %z 7Y 1> 3%, Nihon-kajo
When necessary, | introduce some literature in this lecture.
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(Regional Economics 1A)

BB WA /Class schedules and Contents
1 HAX DR KEHTO "#HigZF, OLsxH

BEEABOEDY)

Mg ARE O B EE

AOBE & thEsidH

TEUHEHEZF (1) [TEIHOER]

TETHEHEZE (2 ) [HEAMNTOEH]

BT & IR

75 0 HE & AR

9 EZEEECHERE

10 ERERE imH

11 AR—Y & HIgRHF

12 BEARY N EMEER

13 EHIFRE (1) [HAAIEEEK]

14 EHIWE(2) [EXER]

15 Feo ~HgEFESNLCEETT

oO~NOoO O, WN

1 Guidance

2 Relations with economy and human being

3 Basic structure of the regional economy

4 Relations with population movement and the regional economy

5 Relations with location of industries and the regional economy(1) Theory

6 Relations with location of industries and the regional economy(2) Case of Kitakyushu
7 Relations with location of commerce and the regional economy

8 Relations with decentralization and regional economy

9 Relations with Industry-university-government cooperation and regional economy
10 Relations with international contribution and regional economy

11 Relations with sports and regional economy

12 Relations with events and regional economy

13 Case study (1) charge of regional revitalization

14 Case study (2) rebuilding from the disaster

15 The final summary

RAESHM D H3E  /Assessment Method
- FER(REANOEBEBWNSM) 30%
- BiIRLAR—K 70%

- positive participation 30%
- final report 70%

E§l- BRFZOAAE  /Preparation and Review

BiEEDEE /Remarks
FRASEFAAZELT S,
TEORBICEDLY OH3BHRFTERNZESTZIOT,. BREMNCEATATHSZ &,
BETEALELERCOVWT, EBERICRARTEERITS L,

This subject is taught in Japanese.
| distribute the document about contents of the next week. It is necessary to read a document before a class respectively.
| distribute a document by a class. It is necessary to review it after a class respectively.

BHEHN,SOAYE— /Message from the Instructor
BEZIEIZFRABEZFETRVEEOBEEELT S,

You can register even if you don’t have some training in economics.

F—"— R /Keywords
MRS, MR, BUR, A9, BIREE

Regional Economics, Regional activation, Policy, Decentralization, Circulation Structure
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(Regional Economics 1B)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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

FRIESAHICEITEEED HizBE
RO - TTAE I @ BRI CEE THEGRREE DHEERI AT 2B - ShEEREED D,
fae I
B3 - fibr - R3R il O [MhEEHEEOEES L 55, FRES ST BEES - ¥ - BRAED D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO MhE O:RE A prlhE HhisiE RIS 1 B
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTE, HEHFECHTIER TRAEROZEEEI., SRLEROBESMTFESLVURAFEEFSCEZANET S, TOLY,
2016F ICRTEND, HEHKZFCEDYORVEEERABE, BDEICWKLUIA—ILRI—DE[T2LELET, F1RAAYIIDETS,
AEZOIERER., "RECEETSESBERES OMEHZFICEIZEMN- AENAREE D, . Thig@EFoBEzESsx, FEAL
WUTBDBRED HHiH REHEELD) BLV "#EEERCHEETIRRICEOEZRS, SELHREERIDIERZEE D, JEETHB,

The purpose of this lecture is to study the various arrangement analytical skills about regional economy.

We read the newest white papers about regional economy, and discuss about them.

We may perform a field work.

The arrival target of this lecture is as follows.

- To have specialized and creative knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power, power of expression to deal with various
problems

- To be interested in regional economy and associated policies, and have will to practice a high study

#HRIE  /Textbooks
2016 FEHE~HICHITE D, UTOAZZAVS, EAFOAZICOVTIREWebTARETNTVS, 5, BERSOBFHOREBESEICES
&, BSHAELODVTREETZ N HD. AFAZELCODVTRHEBEBEHICERT S,
1) AMEERAEHS TAMNBEAE20165E R
2) dEAM™E TIAMTOERE (FREHE ) 20164
3) /N ET T2016ERP/IDERE,
4)EEREBEE TER2BERBNEAE

We use a white paper that will be published in the spring and autumn of 2016. We will be able to obtain the documents in the Web. There is a
possibility to change the white paper.| order it about the acquisition method during class.

1) Kyushu Economic Research Center “Economic Survey of Kyushu 2016”

2) Kitakyushu City “Environment of Kitakyushu City 2016”

3) The Small and Medium Enterprise Agency “White Paper on Small and Medium Enterprises in Japan 2016”

4) Ministry of Land, Infrastructure, Transport and Tourism “White Paper on Tourism in Japan 2016”

SEEZREE®EICIE O) /References ( Available in the library: O )
BICEELEV, REICSL, BEH, BEFCBN TS,

There is no specification. When necessary, | introduce some literature in this lecture.
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(Regional Economics 1B)

BB WA /Class schedules and Contents

1 HAERA
HIFREDTOERI
hMBEAE016FEREZFRD (1) [#HH]
NAMNBFAE2016FERZHRD (2 ) [BHR. T1AAYIarv]
SEAMTORE (FREBQE ) 20162F:T (1) [##H]
EAMTORE (REBAE ) 2016%5HT (2 ) [FH]
SEAMTORE (REBAE ) 2016250 (3 ) [71—ILRTO—JAKER
SEAMTORE (REBE ) 2016&2FHE (4 ) [71—ILRDO—UBKERE
9 JhAMTORE (REAE)2016ZHE(5) [F1RAYIaT 1]
10 dEAMTORE (REAE ) 2016250 (6 ) [71—ILRDU—UCHEER]
11 SEAMNTORE (REBQE ) 2016250 (7 ) [71—ILRDO—UDMEER
12 EAMNTORE (REAF)201625EL (8 ) [FARAYIa2]
13 2016EMRF/NEEAEERD
14 FR8FHRBXAEERT (1) [#HH]
15 FPR28EMBXAEEZTT (2 ) [EH. T1AAHYIaV]

oO~NOoO O, WN

BEH, BEERORIPEHOLFEZZFIOZZRER. NBRZ—HLEEITSTREN B S,

1 Guidance

2 Viewpoint of a regional economic analysis

3 Reading “Economic Survey of Kyushu 2015” (1) General remarks

4 Reading “Economic Survey of Kyushu 2015” (2) Particulars, Discussion

5 Reading “Environment of Kitakyushu City 2015” (1) General remarks

6 Reading “Environment of Kitakyushu City 2015” (2) Particulars

7 Reading “Environment of Kitakyushu City 2015” (3) Fieldwork A

8 Reading “Environment of Kitakyushu City 2015” (4) Fieldwork B

9 Reading “Environment of Kitakyushu City 2015” (5) Discussion 1

10 Reading “Environment of Kitakyushu City 2015” (6) Fieldwork C

11 Reading “Environment of Kitakyushu City 2015” (7) Fieldwork D

12 Reading “Environment of Kitakyushu City 2015” (8) Discussion 2

13 Reading “White Paper on Small and Medium Enterprises in Japan 2016”
14 Reading “White Paper on Tourism in Japan 2016” (1) General remarks
15 Reading “White Paper on Tourism in Japan 2015” (2) Particulars, Discussion

In addition, based on the number of the students, | may change a content.

RIEME D 5%  /Assessment Method
- BEAOEBHNSM (F1AAYZaArE) 60%
- BiIRLAR—B 40%

- positive participation (presentation and discussion) 60%
- final report 40%

Efl- BHRFZOAAE /Preparation and Review

B LEDEE /Remarks
FRASERFIELAELE TS,
TA4—=ILRDO—=DIZSmMTD &,
FARDAYZIAVETSBICEK, ThETICEALEAERNSEZETLTHL L,

This subject is taught in Japanese.

You must participate in a field work.
You must review the document(White papers) in a week to discuss it.

BYEEASOXYE— /Message from the Instructor
BEZILEIZ FRABSEEZFEEVEEOEBLELT S,

You can register even if you don’t have some training in economics.

F—J— R /Keywords
IR, wiEEMRL. BE. BT —X

Regional Economics, Regional activation, Policy, Statistics data
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(Regional Economics 1B)

F—7—R /Keywords
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Sdy = ) EMRAE
%Bﬂiﬁ§ﬁ§ﬁ%ﬁﬁ§% BEEE AT A

(The Urban Economy)

BHER B A%/ TAMURA DAIJU / B35 %%

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

X BHS E/Notice dtFFYUNATOZBERYET,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

PSS AF 51T B D08
A0 - F2RE I B [BEEE - ETS OEELEhY FIERT 5 D 20\ TE S,
AE i
B - iy - TR i O BB CRTD AEEEE T I s ORI U OBSA SIS T B 1 L TE D,
RAL - BAR - HEE v O [EHREOTHEA R E R, REORR S IFREOHEEHRILED D,
KO PR O:FHE A: DYELE _ . .. BT BRI
% 1, L-ICHIST 2FMRSAHICE 7288012, BO—20h Y15 Lvy FREBIL TS,

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
FEBRE. BEEHEBTEOEMBCEDY ZERTEDLSICBDIETHS,
BHOREERKEIIODVTOERELICODVWTHEL, SHOBHIC DV TEREROTES VL,
ZTOR, BHICEDZIBELORZFTHOUMOBEZEENOXRET S,
Students will learn complicated relationship between economic activities and cities.
Through the survey of birth and growth process of city, they will deepen their knowledge of todays city.
| will start this course at explanations of location issues of various economic activities in cities.

HBE /Textbooks
BEOEAICEETS
To be introduced in the first lecture.
SEEREEHEEICIF O) /References ( Available in the library: O )
BEBNTS
To be suggested in the course.
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Sdy = ) EMRAE
%Bﬂiﬁ§ﬁ§ﬁ%ﬁﬁ§% BEEE AT A

(The Urban Economy)

BB WA /Class schedules and Contents

1. BHElEah

2. BEEFBHOBELTOHH
3. #mEXZDA, ¥, FHRO7O—
4. RGEHT
5. YIBT4EE L BH
6. BHLOER

7. TEBHH SBEHRHBHA

8. BHTITONBEFES

9 . htbER

10 . T¥EVHH

1. 747 14 A5

12 . BT AT LW
13.dvE1—%- XY ND—9 L4H
14 . 21t O EH R

15. F&H

. What is city?

. City as the place of economic activities
. The flows of man, substance and information
. Trade and city

. Goods production and city

. The development of urbanization

. From industrial city to informational city
. Economic activities in city

9. The central theory

10. Industry location theory

11. Office location theory

12.The theory of system ofcities

13. Computer network and city

14. The future of cities

15. Conclusion

RIEFFM DA%  /Assessment Method
BESEOEE 50%
HRHBA50%
Attitude of participation 50%
Final exam 50%

Efl- BHRFZOAAE  /Preparation and Review

0N OB WN =

B LDEE /Remarks
HILEELEL,
There is no specification.
BREBSDBOESE, BEHEATREZTVERRTIDEV,
LFEFYONATOZBER)ET, EEF ¥ ONAFEEL SOZBHRENBVES, (FBEBIENBVET,
This course is taught in Japanese.
When class is small, the course focuses on discussions among participants and no final examination is held.
The course is taught in Kitagata campus and may not open when no student from Kitagata campus joins the course.

HEENSOXYE— /Message from the Instructor

FRABETEELEDLISEHET,
BECRLULTRVEALEF >TVRHOSMEFELET,
| do not expect students to heve preliminary knowledges, but have active interests about economic matters.

F—7—R /Keywords
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oo 1z 4 EE =4 [l 24 EEEE AT

OIRIFLFYETRIF REARS A7 L4

(Analysis of Toxic Chemicals in the Environment)

BHER FIE FHMX /Kiwao KADOKAMI / BRFE R M S A

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

/Department

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

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

FRIES HHICHIT D88 IEEE
T EREPOMEFWESHICAL SNASHFEPTIREORIE. B, SHEUHESH CETHE
%I]EEL' EEﬁ‘F [ @ fosm =]
EIEFIEST .
Frge I
BE - 47 - B I | O [ARSncamarss — 2l ORUEPEBILEHNT 50 L0 T 5,
RAC - EaR - BBE I/ O [P ERRR CRGERS. BPRPEE ST ORRBRICESED D

MO BE O:BEE A erBEhE

# 1, I-I1CHET 2FAESHHICHITLEENIE. B -2A0NUFa5Lvy FERIL TS,

BRI ETAEF

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description

RET—2E REOZLUETEL , RREFREFAIZLTHEOEDTH S, ARETR , RETOFELEYESIFNICETZFE-
BMiRCAHMZEE TS, FEARLE , ROBYTHB,

BTV IRUCENOEAEICETSFE RMPAREESL , MEEOMEEZRKIIITS D,

BESNORH , BUSKCEMEEST , NRNACHEL L BEERETE S,
SHBEERERT | HHEOFEH TE 3,

Environmental data is essential for evaluating environmental safety and predicting current and future status. Students will study knowledge and
methods related to micro-pollutant analysis of environmental samples. The final goals of this subject are as follows; (1) development of simple
analytical methods through learning methods and knowledge of sampling and pretreatment, (2) selection of a suitable analytical instrument for
targets by learning theory and feature of various instruments, and (3) evaluation of analytical results through learning analytical quality control and

quality assurance (QC/QA).
HME  /Textbooks

EEA A Distribution of an original textbook

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

=

EE R Suggestion of suitable references
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+/U RRER AT A
A}

OIRIF(ILFYER

(Analysis of Toxic Chemicals in the Environment)

BB WA /Class schedules and Contents
1 LEYEOREFTR , REFRE

B O REE

KER D ETME

BFEEE , KRER0F0E

DI)="TFITE(NATLIV="TYT)

DIV—=2TF YTk (0O

HAOVOINIZ 71— (BB, h54A)

HAOVOXI KNI S 71— (EXNE , BEES)

9 ARYOIKTST A —BRBSHEGCMS )

10/EIOINTI ST 14—

11 WEYAOIRNT ST 1 —EBSHTE(LC-MS)

oO~NOoO O, WN

12 PHBEER

13 BF (FLEYT—2arvm¥)
14 B (TLEVT—2arvE¥)
15 F£&H

1 Introduction to environmental chemical analysis
2 Environmental sampling

3 Extraction of water samples

4 Extraction of solid and air samples

5 Clean-up procedures (Column chromatography)
6 Clean-up procedures (Others)

7 Gas chromatography (Theory and column)

8 Gas chromatography (Injector and detector)

9 Gas chromatography-Mass spectrometry

10 High performance liquid chromatography

11 Liquid chromatography-Mass spectrometry

12 Quality control/quality assurance

13 Practice (The first half of presentation)

14 Practice (The latter half of presentation)

15 Review

RIEFFM DA%  /Assessment Method
SERE. B8 25%
TLEYT—>32 25%

LR—k 50%

Positive participation, question 25%
Oral Presentation 25%

Final report 50%

Epi- E%FBOANAE  /Preparation and Review

BiELDEE /Remarks
VEERFCREAIZDTFANEZAVTTE: BBEZL2ANETSZE,
Students have to prepare and review the lessons using the text distributed in the first class.
ERASHER , BAE XETRFEE (2016FERFREF ), LEL , RFOZBHFLEEN B IIE , BAFETHE, EE T, 2BIL159EED
TLEYT—23 BB T2, RErHABVRSICAELNSHEBLTHES Z &,
Official language for this subject changes every other year: Japanese and English. The year of 2016 is English. Students will make a presentation
in the final class.

BHEHN,SOAYE— /Message from the Instructor

LEPECRS THEBIMETSHICRUIDABOREMEZSEN TED, ThSOHRER , AP OMITIRETTELS , O ENE
LEREEZET2 LTCEAATHS.

F—J— R /Keywords
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EMRE
OIREBAREIE BEERY AT A

(Environmental Preservation Engineering)

HYER E)ll B35 / Masahide AIKAWA /| TR\ F—ERILER (19~ )

/Instructor

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

/Year /Credits /Semester /Class Format /Class

NRAZEE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

ERETIIONG PUESHIICHIT LN FEMMETEHIRICSMNTOEED) 1 | FIEEE

/ Conpetence Defined in “Diploma Policy”™ (Competence Students dttain hy Course Completion), Specific Tarzets in Focus

FhRIESAFICBITHEEN B
RO - TERE I @ RIEFEOERLTLIFAARE RRER SFICHELT, B - TEEAET LD,
Frag i
B - - R il O |HEORRERACFENCHEL. ERRETT s TOEVRTTHAT A2 0T 5,
EIPR=si e o O [FRABRDERCSRECGERS. SETIRREERT 2.

O E RE O RhE A PORE e T
¥ 1, 0-|CHed 2RSS RHICHIT28E0I3. B -0V FaF L7y FERIEL TS, il
HEEEE AT LI-2LA0EEID. #E cEESAHI BT AENOMEFE I - A0N N Fa S L v FTHIL TLES,

BENOME /Course Description

HE, REBZRUBKARICEIZ KERETORRETER (M FRYE (PM25) BEICRDARTFRORUREES ) Y RESBEL
BOTVET, COBRTR, KRERPBRERORRZANZDLEEIC, TORAZRE, BR- HE#, RIS, TEEVSPER - {LEHEE
NPoBEITBHEZBELET,

Continental scale environmental pollution such as particulate matter typically represented by PM2.5 and acid deposition issue recently have a
great concern. In this class, we make it a goal to recognize and understand the followings; 1) the current status of air pollution issue and acid
deposition issue, and 2) the physical and chemical mechanism to produce the issues from the viewpoint of emission, diffusion/transportation,
chemical reaction, and deposition.

#HHKIE [Textbooks
BEILBUTEN &S

Hand out

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

BUEREREE, NERAH, RERE (1993)
RRRRE, ERFERF, 5REIE (2003)
RRDLE (FFMLFRE) , BARLZLE, 2LHRE2 2 —(1990)

R. M. Harrison and R. E. van Grieken (1998) Atmospheric Particles. Wiley
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OIREBAREIE BEERY AT A

(Environmental Preservation Engineering)

BB WA /Class schedules and Contents
1. RENZEZRODICHEY (ERBSORR
2. WIERARSROES - ik HR
3. BEZXHIZ2RFEHFENRE
4. KRR OHE*®

5. ER{CENYERR

6. A& AMNTORKRE

7. {LERISEER

8. WHEAVOEREHE

9. FVVORE (REBFVY)

10. AV ORE ( HRBAY > )

1. BROKRRITHRE EE

12. W HRE OB S

13. N FRYE

14. BEROLE

15. BB ER{L

Overviews and brushup of atmospheric science

History, structure and composition of earth’s atmosphere
Parameters to control the concentration and its mathematical representation
Vertical and horizontal transportation of air

Geochemical cycle of elements

Current situation of air pollution of Japan and Kitakyushu
Kinetics of a chemical reaction

Origin and measurement on tropospheric ozone

9. Physics and chemistry of ozone ( stratospheric ozone )
10. Physics and chemistry of ozone ( tropospheric ozone )
11. Law and government on air pollution in Japan

12. Oxidizing power of troposphere

13. Particulate matter

14. Chemistry on acid rain

15. Global warming

RAESHM D H3E  /Assessment Method
LAR—bN :80%
= 20%

® N OAWN =

Report 80%
Examination 20%

BELOEE
REDHT20-300BENREK (FTEER HEEEH ) ZLTE5VET,

Please do a presentation on preparation and review for 20-30 minutes in each class.

Efl- BHRFZOAAE /Preparation and Review

B LEDEE /Remarks

FE: FEHORRICREFERDNOFHEEL TREZTRY,
BE  BEOBBARENT R R2ERURICEEHTRETD &,
ERASE  BEARFREB (AFBLL2ZBFLEENIVEWVEER, RERBFTELHLAETERE)

| give you homework on next lecture.

Also wrap up each lecture in 2 slides (Power Point).

Official language: Biennial lecture of English and Japanese

(Japanese language may be used in case of no applicant for English in the English-year )

BYEEASOXYE— /Message from the Instructor
B5ZZ, BHBMNICIMVBEAEL &5,

Learn on your own and think for yourself.

F—J— R /Keywords
ARRE, KEFRYE, AV, NPRYE. BHERNE

Atmospheric environment, air pollutants, ozone, particulate matter, acid deposition
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oF RIFER M BEERS AT L

(Recycling Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

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

SPHHRS it 5 1T B 21288
£ - 328 1 | @ [eoerembiaunicsir aMeEnO R E #R1T L - TIERT 5.
b I | @ [gpomEsneas s al— 3 OEROTRIFEISET 5.
BE - 3 TR I | O |[MERErRGEEICESNTIN T ARTERRT 5L L0 TR,
Bl - B A W

*@: e O MhE A proEE B
K1, L AT AHEEAEH BT AEENIE. BO—A0HY %25 Ly IEEERL T RS, i

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
ERTHEALCEREYZOEBRAMBZEIC, HENCRP>EREEZENPHKNTENENIREEREROERCZEMR TS, BRTE. B
AR RRALLCOBEZAELU LEMNOEBPANERBEORFZENLEN S, TOLAYI 1AL —22F > THEOEYFHAE O+
ANDFEBEZS, CNIC&2THK ERERZENOMEBEIVF NS ZANERL) SOEMUERICELZ —E0EMBEZEM T LS
2, BELEARZMHOEMABICEISATERRMABSND EZEEBEL TS,

The class accesses biological waste/wastewater treatment systems through focusing on chemistry, biology and mathematics. Since recycling
engineering is an integration of environmental sciences with logical insights, state-of-the-art know-how obtained from the subject will strengthen
your skills in this field. A process simulator for wastewater treatments (GPS-X) is used in the class.

HHRIE [Textbooks
THFANZEBS

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
KERREIF-TKOMNE- 5 BRAGEREHR 1996), OFHERETIICEREFHELL, 2005), OX X > KE(FHI|E H AR, 2009)

Wastewater Engineering (McGraw-Hill, 2003), OActivated Sludge Models (IWA publishing, 2000), OADM1 (IWA publishing, 2002), Mathematical
Modelling and Computer Simulation of Activated Sludge Systems (WA publishing, 2010)
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oF RIFER M BEERS AT L

(Recycling Engineering)

BB WA /Class schedules and Contents

1 FENEREER
WEYRBOBE (MEIRY )
RIBERE ( TKMEHERR
BERS (FL)
EYMZHHOKNBOBETTI
EYRBIAL—2a2 Al (EEFRLEIOERAOLATIN)
FRNEYLREB7OLAOAEK() (BILEET )
dVE1—2FRE() (EEERAE7OER)
9 BRMEYAETOLANAEHK2 (ERDBH)
10 VB 1—22B Q) (RKLRE )
1M BEYRISOBE (BREEER )
12J0E1—2RFE) (REEREZIWFR7OLR)
13 BRIV EYRIB 7 O A0 E1H
14 JVE1—2RB@) (RISETILOBHE)
15 AVE1I—2KRBG) ( BEEFILOIZa1L—23aYy)

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Technical tour (Hiagari municipal wastwater treatment plant)
-ditto-

Microbial reaction (structured-model concept)

Introduction of computer simulation (creating layouts of activated sludge process)
Aerobic processes (1) (energy from oxidation/reduction reactions)
Computer simulation (1) (biomass growth and decay)

9 Aerobic processes (2) (sludge settling)

10 Computer simulation (2) (secondary calrifier)

11 Microbial reaction (growth and decay)

12 Computer simulation (3) (nutrient removal processes)

13 Anaerobic processes (methane fermentation system)

14 Computer simulation (4) (model development)

15 Computer simulation (5) (model evaluation)

RAESHM D H3E  /Assessment Method
EENEE (FE ETICL2EHEE) 50%
JdoE1—2%8 (5% ) 50%

O N OO WN =

Active learning 50%
Five sets of computer simulation 50%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks
J7OERZI1L—22AVZOT, BHED/— 7Y VAV E1—-2%EES TS Z & (WindowsD &)
FERASERRFETIN, KELLDPETEFLEEN VETNEARFETCEHBET .
T7OEARYZ1L—22AVBNOT, 2OIx7TBE1ANDERE T D,
FE: ENEREESCRZEOCE
BE: FERET/ORARDIIL—R0BFEEETEIZCE

Prepare your own laptop computer to install the process simulator (Windows only).

Official language : English unless specified.

Two slots (3 hrs /week) x seven weeks plus 1.5 hrs.

The composition of the text (handout) must be carefully understood prior to your participation in the class.
Be familiar with the process simulator. You can access the software even at student-rooms.

BHEHN,SOAYE— /Message from the Instructor
L2 B EYPREHMBEIZORMENINrRREIOS-TIVITY,
Enjoy Environmental Engineering.

F—"— R /Keywords
LEI%, HkuE, HEYRS, MRILERS

Chemical engineering, microbial reaction, physico-chemical reaction, wastewater enginerring,
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EMRAE
O7J<I%f%l$‘- BEERY AT LA

(Aquatic Environment Engineering)

BHER FI8 3% / Mitsuharu TERASHIMA /| TR F—@ERILER (19~)

/Instructor

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

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 @ [FRBEOREEEORR & TLREAONE CER DL TEP SR UE AR EIEST .
fae I
B3 - fibr - R3R il O HEEOKERRIRORRE L T, @UISSHEL. AT SRNESICHTS,
R - BAL - BBE IV O PREOREREE LGRS, IFNTSSSEAT SEREEHICH T2,
%@:@(%ﬁ O B &:b?ﬁﬁ _ i ) KEREtE T
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AEZOIERELE., ABERICREZLHEEZRETKEICODVT, KORNPKEOHBROKBERECHXEZABOBEEEZTSZETHS
o BIZ., KORBYBARTOELARICOVWTEZ TSI LICK, KBICHTDLEN: £UFNRKROBENRED,

The hydraulic transport processes affecting water quality in ecosystem and engineered system are explained with modelling and data analysis.
integrated. Integrated methods are also explained with hydraulics, aquatic chemistry, and aquatic biology

HRBE /Textbooks
BREBRMT S,

Handouts

SEEREEREICE O) [References ( Available in the library: O )
BERPICEERN TS,

References are introduced in lecture, if necessary.
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BHFRE
O7J<%¢EI$'- BEERY AT LA

(Aquatic Environment Engineering)

BB WA /Class schedules and Contents

1. KERBEICB T2 LZEOEREARE A kB O+ A
. KBEREEZTI EOOEMEI QBT ORER (1) £
L KEREETS - HOEMEEALETOER (2): KA
 KEBEETHLOOERIBOT AT A (1) B
KBERBETDILEOOERSBEOS AT A (1) KA
CKBERECBUZ2AREENET KB AT A (1) B
CKBEREBEICSIPRREENEHKAED AT A (2): 1A
. BEEHKRECQNEBY AT ALAN): B
0. EEBAREE MBS RF A(2): 5
10KBEREICS T2EREEY EHKRED AT LAOBEN() : B
MKBEREBEICST2EEEEYEHKRED AT LAQEN() : ISA
12 KBEREREANOKEBEZNEEEN(1) . EF
13 KEREREAOKBZHHEEEN2) . KA
14 HEkIBRBA OKEZWEE () : BB
15. Bk IBRBA OKEBZNEBFNQ2) : I5A

O ~NOoO O, WN

. Introduction of Aquatic Environment Engineering

. Organic wastewater treatment systems (1): fundamental

Organic wastewater treatment systems (2): application

. Multiphase flow patterns and Solid separation in wastewater treatment systems (1): fundamental
. Multiphase flow patterns and Solid separation in wastewater treatment systems (2): application
. Food waste and wastewater treatment systems (1): fundamental

. Food waste and wastewater treatment systems (2): application

. Industrial wastewater and treatment systems (1): fundamental

9. Industrial wastewater and treatment systems (2): application

10.Food waste and wastewater treatment systems: method and application (1) : fundamental
11.Food waste and wastewater treatment systems: method and application (2) : application
12.Hydraulic in the wastewater treatment system (1) : fundamental

13.Hydraulic in the wastewater treatment system (2) : practice

14.Application of hydraulic analysis in the wastewater treatment system (1) : fundamental
15.Application of hydraulic analysis in the wastewater treatment system (2) : practice

® N 0N WN 2

BiERME D A% /Assessment Method
LR—bK 100%

Report 100%

E§l- BRFZOAAE  /Preparation and Review

BELDEE /Remarks
MEBEZEHRZOELAAREB/LTH L
Fundamental knowledge of physics and mathematics are essential.

BEBEEZHLEY,

Homework will be assigned in every class.

FERASHE (XFEHI VI BELFE. BFEERE, 2015FEREFTREL 2, 2016FERBAFZTTERI D TE )
Official languages for this subject are English and Japanese. English is used even year and Japanese is the odd.

HUEASOXYE— [Message from the Instructor

KREREPKLBEMICEAKOHDFERIRIEZEL TLEEL,
Incorporate skills for water environment protection from engineering point of view.

F—J— R /Keywords

48/ 106



oith BIRIEIE 1R

(Soil and Groundwater Remediation)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

X BH S t/Notice H28HZAFERM

By

/Credits

EMBE

REBERSAT A
FE F/YoITO/IFRILF—ERILER (19~)
28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

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

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

ERTIFSND [FESAHICH T80 (FEMETIICHICHT &R | . FhEEE

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

/ Competence Defined in

PRSI BT B FZEE
I WEDEEIEEORR S A LIE5R BT 550, RE L - ST T A8 WA ST
5058 - T2A2 1| e [
e I
% - p - w0 T | O |[ER0HEEaRE o TE CHET 30 S0 T2 2 BENESIC (1T 5,
o o AR OAT 5T LHAEBICR 5 ) 207 £ F S ORE ST ELEDSE. L ILOEL 5
B - 6L - AR Vo C lmasgsaosssitmi s,

WO RE O:ME A PribE
1, D loHEd SFUESAHICEI T80T, BI-200 ) F2 547y FEEEIL TS,
HEIRERY 2T LD ALAOEEIT. BB SPRES A ISR hOMEEE - 200 ) F a5 L FTHEEL TLI2E 0,

BENOME /Course Description

TERECHITIABNBTARICES

FE BLESEPERMERLENICLZITREAE- 208

MERRIRIEE

EOEDYAS, EREEEA

OREDHY) S, TEREBEFEPVRAINZ—IXAVRNIDOVWTKI)GEICEBTERLSICEETS. THERERSOLODER, B
S MNATHRSH TEDER D ZES . FBBOERERR, BRICHETZLEFROBR, THEFROURAIIRIXD N, BLOFED K
ORAHF TERDLDICTBLETH S,

In this program, students will learn about the current state of artificially polluted soil in Japan and the techniques used for

soil treatment. First, the background and the law associated with soil contamination will be introduced, and the theory of

transport processes of soil contaminants will be explained. Thereafter, various techniques used for the treatment of soil

polluted by heavy metals and VOCs will be presented to the students. Finally, risk management of the private enterprise

that owns the soil pollution land will be discussed.The performance target of this lecture is to be able to explain about the outline of the current
state ,the risk management and the treatment method of the contaminated soil in Japan.

HHKIE [Textbooks

BICEL
None

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

BICEL
None
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EMBE

oih EIRIE(EE BEEES AT L

(Soil and Groundwater Remediation)

BB WA /Class schedules and Contents

1 FUBIC

2 TEFROBR: BER BR- RE

3 TEBERYEODE

4 TERNKEOHE- BEZOHME

5 EPIEHR

6 FRYBOEEBRE (1)L koKE
7 BRYEOWEIBE (2 ) WEAR

8 TEFERFLAOTIO—F

9 EEEBERITEORL

10 ERUBRILAWE LB RLED R
1 BHEE (RibiRER)

12 DAIRIZRIAV N EVRY

13 URAORIZIAVD  BHES

14 BHEE (#ELFE)

15 &

1 Introduction

2 Background of soil contamination

3 Classification of soil contaminants

4 Survey of soil contamination counter measurements law
5 Case study of soil contamination problem

6 Transportation process of contaminants in soil , partl
7 Transportation process of contaminants in soil , partll
8 Approach to measure methods of contaminated soil
9 Treatment of heavy metal pollution soil

10 Treatment of VOCs and oil pollution soil

11 Case study of treatment techniques |

12 Risk management (enterprise risk)

13 Risk management (case study)

14 Case study of treatment techniques |l

15 Summary

RABFTM DAL /Assessment Method
NTFAKN 40%
LAR—K- JEE 60%
Regular assignments 40%
Mini quizzes 60%

Efl- BHRFZOAAE  /Preparation and Review

B LDEE /Remarks
BHEBE. FAOTEEITIWEENHD, o, BENFE (BFFE BREE ) 21752,
The case study may be training outside the university. And study outside the class( prior study and study after the fact).
RS (20165 E : BAFE 2017FE  #F- BEF ). RFLCL2ZFFLEENIN B ThE2017FES BAERE
Official language for this subject: Japanese in 2016, Guest lecturers would teach risk management sessions in Japanese., English and Japanese
in 2017.

HUELASOXYE— [Message from the Instructor

TEEREERG  REAEOX B STHESOLHMEIICE VWTRBANERLEBY D20H%, ChETICLEYES- BT KEZICHIIESR
ZRELTIBA2ERZECHUTEHIREERTERLSICEZICHRETS. ERNSITA , REEXTES,

Soil pollution is not only an important environmental concern but also a hindrance in real estate transactions. The
participating students will learn about soil pollution from the basics of the problem to its effects on actual business.

F—"— R /Keywords
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N \ SFRE
OHEEIRESF BEERS AT L

(Production Process Engineering)

HEER R T —HB/ Shinichiro NAKAO / ##> A7 ATEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance 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 @ |SeEICEET 2RV A EENERER A SIEET £,
fae I
B3 - fibr - R3R il O L CRFET AS N TEC DLW T ORI 62 LA TE S,
R - BAL - BBE IV O EEIRECUE. FRICEFNICRYECRETSICMTS.
%@:@(%ﬁ O B &:b?ﬁﬁ _ i ) TR
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTR. SVRICEETIRVEAKXIIDVTEY, ERELIBMEREMY BT TVIHEMOBEERHIC OV TEKESZ LT THHETS
o MUKHERTBINEREM: THEICODVTOFAMZERRTEDLDSICED L EEEHELT S,

In this class, we will learn high-efficient production by explaining the importance of basic technologies and technologies recently being worked on,

through examples. Being able to discuss the direction of newly-developed technologies and methods which will be needed in future, will be the
attainment targets.

HRBE /Textbooks
AN ¥

Materials will be handed out

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

None
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(Production Process Engineering)

BB WA /Class schedules and Contents

14EEIROBE

2 TRERRET =

3 IR & RE. LB, B4 $EHMNI, M
4 TREERET T3ER%

5 TiR585t 5
6 £ERFT REORREET
7TEERR BE
SEERR BHO - DFE-L
9EERR IROFENL
1VEEAR RINEZALEE

1M EEARR DALED#IE
124ERNX £IESIEY (UR)
134 EAN BIRESIEY (H#T)
14 £ERN BELEIRER
15FEH

1 Overview of production processes

2 Process design, overview

3 Process design, molding/forming/surface treatment/machining/special- processing/assembling
4 Process design, development of process method

5 Process design, development of machine design

6 Production design, simultaneous designing

7 Production system, overview

8 Production system, production leveling for synchronization

9 Production system, flow of process

10 Production system, takt time production

11 Production system, flexible manpower line and flexible machining line

12 Production system, pull system (physical distribution)

13 Production system, pull system (method of indication)

14 Production system, automation-intelligence(automation) and process management
15 Review

BiERME D A% /Assessment Method
TER (FHEE) 30%
LR—K&HDWVEERBROFTR 70%

Normal marks (Class behavior) 30%
Marks of reports or tests 70%

Ep- BERZBOANAE  /Preparation and Review

BiELDEE /Remarks

BRBAZHE<OT, BRRIXRT , EFBRTIS>TFETHS .

All of the time schedules will be intensive course, due to special lecturers invitation.
HUELASOXYE— [Message from the Instructor

RIRERFT, £EBWN, EEESBICOEZ2EEIBORNTHY . LBEEOERICBEDTFETT .

Because production process covers wide variety of technique such as product design, production engineering and manufacturing etc., the class
will be vary wide-ranging.

F—7—R /Keywords
£EAR. RYPEE. PREE, SRELE

Production system, Production synchronization, Production leveling, Multiproduct production
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(Recycling-System Engineering)

BHER K&K {=5 /Hitoshi OYA / TXILF¥—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

X HHS t/Notice H28HEZERIHE

EFRTIRSNE MFURSAHICEITE8E0 (FEMETHICHISHTEEED 1 . FIiEEE

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

FRIES HHICHIT D88 FEER
K08 - TEEF I @ [V 2 OeR TR RITT 2,
il i
B - R - RIR il O [BE VI DILCLENEARERBTEY, TNERET D,
Rl - BER - BE I
HE:EREE O:FE A PrRE ) A LT
B, D loffind 2F AR5 A#ICHIT 58N, Ba-2A0h ) Fa25 LA FEREIL TS,

HREERY AT LO-ALAOREIT. BB EFUESARICEIT0RENOMEEEE I - A0 VT a5 Ly FTHEL TSy

BENOME /Course Description
EREGLBEZEELT, EEX 7 SAFYIREOEREZBENELEUS A VILEMEBN LU IEZNEAEL SOEHRETS, BRE. &
FERENRAE, RRIDSMETITS., Fh. LT7XZIL, ESBEERBERNYEY ORIV A IILBHERBN TS,
RRELGABEOERERDDIEZERBELET S,

The recycling technologies are introduced and their principles are explained in the view of engineering. The actual
recycling process is introduced such as rare metal and precious metal recycling. The understanding of the recycling oriented society is the target.

HHRIE [Textbooks
BICEEEY., YELBUTEZOHNEERZEBENTS

Study materials are distributed on a necessity basis at each lecture

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

nothing
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(Recycling-System Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

DAL OBE
VDHAOINDERF

BIALIE & U T O BT 1 (B
BISLIE & U T ORFEIAMT2( )
VIR 5 BERANT1(V —T 1 > )
Y 5 B T2(LLE)

IR Y 2) BRI 3 (RER)

VIR 5 BRI 4(ER)

9 RBREM(EK)
10 BREM2ATILIZIL)
11 BREM3(E)
12 UHA OLEHBNM1(BBE)
13 VU A IILEMBN2RE)

14 UHADLEHBNI(BEER)

15 &H

1 Overview

of recycling

2 Idea of recycling
3 size reduction as a pre-treatment 1(crushing)

4 size reduction as a pre-treatment 2(grinding)

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)

13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)

15 Summary

RAEFFED S

3% /Assessment Method
BEENERES N 100%

Active learning 100%

0l BR?

BiELDEE

BDOWE /Preparation and Review

/Remarks

FEEEBIHBNETRICHS &,

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

BEEHLSD

FERFTOREZSMEASHBRIFREAN, BR, FFBITZHLTITS.

The participant will search, present and discuss the recent technology and information in the majority of the lectures.

F——k

Xy t—

/Keywords

/Message from the Instructor
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OF T NIRERRE BAERS AT L

(Environmental issues in Asia )

BYEER

/Instructor

BIBFR

[Year

WRAZEFE
[Year of School Entrance

/Department

XBASL/IEFHERETT,

FU8 X% / Mitsuharu TERASHIMA /| TRILF—BRILER (19~ ), &H K%/ Daisuke SANO / EEHIE

B

A B/ Shinsuke TAKEUCHI / 3EEE3ERT, & E¥ / Chang-Jin MA / SEE B
By 28 {y 28 125 BRERE EE IR
/Credits /Semester /Class Format /Class

2005 | 2006 | 2007 | 2008 | 2009 [ 2010 [ 2011 [ 2012 | 2013 [ 2014 [ 2015 [ 2016
Ol0]0O]O
[ER] REMFTOCLARAT-R, RENA A ATLI—X, REERATLAD-A, #BH AT AOD—R, B
FFHALO—R, BE AF 4 FREI—R, IVEI—2YRAFLT—R

Notice/Intensive course

EFRTIFSND PSS AHICEITL8EN FEMETEICHICFTSEEND |, FhEEE

/ Competence Defined in

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

FRIES AHICHIT 28D HHERT

RO - TEAF

I

Hrae O |FUTHEICE T SREFICDONT. BSHEMNEL. MIL LT, #EAT A2 40 TE S,
BE - - =37 O | FUTEEEOIES - tEREORRICE- T, REBORRAEEFT A LT R,

REL - AL - BB

=2 85| =

@ |HiNE - EEELLCEET ST+ U T - T b FELTOF PO O L EF DS,

MO E O:EhHE A PeRhE
# 1, I-Iowed 2FREESAHICEIT55EHIZ, B -20AVF 5L FHEEIL TLIES Ly

7 DIRIERIRE

RERERY AT LI ALAOEEIL. #ESFUESHHICS T2 N0OMELEFE I—20N U+ 25 Lv o FTHEEL TR S,

RENOPE /Course Description

The purposes are to be able to understand a wide range of environmental phenomena in Asia and to be able to apply results of the studies to
analyze and solve environmental phenomena.

HHRIE [Textbooks

Handouts are distributed if necessary.

SEEREEREICIE O) [References ( Available in the library: O )
References are introduced in lecture, if necessary.

EEITE - WA /Class schedules and Contents
1. Water and wastewater issues in Asian countries

. Waterborne diseases

O ~NOoO O~ WDN

9. Case (2): Nairobi City

. Toxins and pathogens in water

. Management approaches (1): (Extraction of elements)
. Management approaches (2): (Systemization)

. Solid waste management in Asian countries

. Landfill leachate water

. Case (1): Surabaya City

10. Review of waste management

11. Air pollution in Asian countries

12. Diffusion of air pollutants in Asian countries

13. Air pollutant control (1): (Extraction of elements)
14. Air pollutant control (2): (Integration)

15. Review of Air pollution

RAESHM D H3%  /Assessment Method

Report 100%

E§l- BRFZOAAE  /Preparation and Review

B LDEE /Remarks

Official language is English.

BEENSOAY £—Y

/Message from the Instructor
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(Environmental issues in Asia )

F—J— R /Keywords
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(Sustainable Sanitation Engineering)

BHER ZH H®HF /Hidenari YASUI /| TR F—BRILER (19~ ), SH B/ Tsuyoshi IMAI / SEEENERT
/Instructor BR F&{T / Takayuki SHIMAOKA / SEE B8 ED

BIBER By 28 {y 21 138 RERRE EY AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

/Year of School Entrance O O O O

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

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

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

PR AT - 1T BhE iEEE
R - 70 1
. L | o [EPontaonmeneRaerT o2 c T, SRRLAAHETFRNELRERT 52 LhTa
By
A - ¥l - FJIH m C |itz A v I3 I8 A NE T ERMOER P ENE D FHIAT 2 2 &2 T 5,
B R N | O[S crie e aR B L A R s B E R AR 1T 2,
WG BIME O ME A vrEE P
51, 1O APHHESSHICEIT ARENIZ. Ba—20A %55 A7y JEREIL T AL, SRREELE

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description
ARMEORERY- SKkBEEITCEL TEREENOBEN 2V, IFNEBR, BERENEER, TLMREL L TENAOREBEICERY)
BOBRICHXEZHEO—REZFIZOTD, BEYLEBICSVTE, SFTE-RE-VF A VIIL-FELE-FERADPETO—ENOIRBILERANEER
FRREFBREZS, o, ALBREMCSVTR, HICRERLE FRELCEIZIEIRILY— BEROATACEREYT, £
ETH2 B0 KREBICEITZIREOREBEEZETSTOEY EEELENS, ThENOEICE > THERUEAKMEBELZEZXS, WAKD
BEEBOEMELND ERA EMEE T chSORL—RATVHEREEENSBIUEZEL > TRATESD RSB L 2EEREET
%, ZOZEIZKDT, REBHBA VI TBEODEZAFEFICOHS,

Engineering theories and modern technologies for solid waste management and wastewater treatments are instructed. Students will obtain
essential knowledge to tackle environmental problems in the world as practitioners, engineers and researchers. For the solid waste management,
key factors, challenges and approaches to the solutions are shown based on steps from the planning of collection system till operation of final
disposal facilities. For the wastewater treatments, sustainable sanitary engineering is especially focused that may meet the needs in developing
countries/emerging countries. The experiences in Japan are critically discussed to develop comparative considerations with your origin/country.
Based on this discussion, a logical insight to identify trade-off relationships on system implementation is incubated.

HHRIE [Textbooks
Ak W S N T i

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
Wastewater Engineering (McGraw-Hill, 2003)

53/ 106



EMRE
CEEREEIE BEERS AT L

(Sustainable Sanitation Engineering)

BB WA /Class schedules and Contents
1) REYLE . ERERFEOER
2) EEYMIE- ERERTEORE
JYEENMO VYA VI DER
4) BEMOVS A VIIOFE
5 EEYHPENENER
6) EEY R0 E O
7) BEYRKRLA D DEHR
8) BEEM BRI 5 OBl
9) EEVIBRKL DY DRE
10) EEYLE - ERBROFLED
1) 338 ( P BEBARES AT L) OBE
12) 7T ORRE B KQEORIR (1), BEKLEORRT
13) PO T OREE LEHKABORIR (2), & E O L&
14) BIXILF— BEREOKRE (1), BADOSERBREN
15) ELXRILF— HEFRHEOKLE (2), RFOEMAROBEN

1) Theories for solid waste management and material recycle

2) Implementations for solid waste management and material recycle

3) Theories for recycling of solid waste

4) Implementations for recycling of solid waste

5) Theories for intermediate treatments of solid waste

6) Technologies of intermediate treatment of solid waste

7) Theories for solid waste disposal

8) Technologies for solid was