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BEDBR - IE Objectives and Outline of the Course

B | I6BEOTICET2EAREEAH#ER T EHIC. BETIMEDERLES VICHERFEOERALED by 7 Z%HY IS
MRS, BRLFEOEZS, ISBCRICELIMBOHEE ZDOEBICOWTEZICBNT 52 & T AFENICHLTZE S
AT CAHSHZIOWTERL, EX2mEE52 5,

Z | Current research topics in applied chemistry will be introduced as a guidance of the Applied Chemistry program.

HBDE)ZEBIE Learning Objectives

=
B | ISEAFRE40—2D5H, 2 3—ROHERNBS L UOHEERBMAZERT 5,
% | To understand the educational content and research development trends of four courses in the Applied Chemistry program.
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REHEIEE Course Plan
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YA=R, DFART A I-X, BEYET M a3-X) OB,

Guidance for Introduction to | Introduction to four courses (Polymer materials design course, Materials chemistry

b
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Applied Chemistry |

design course, Molecular chemistry design course, and Functional materials design
course).

BEOFHRTYFA v a—-2 (D)

1L (32— 22BN &AFHRCERSFHENE, KECEAR, BRRE SICAL
5N2I1EN BICRABWE S WEITHRREEZ REL TRADKTA DEFEXA D
Lo EBBEUMBITH D, BT - BERDFHEIDRT SR LME Otz B2
2701, BAFMRT YA A - TREED LS BFBCHRETI D EBNT 2,

(BEER) BEFEEETIEIN2YMERIL, BET A XPKBEMT N/ RIZA
WHoih b, REZETIE, AEFEEROF ) Iv—MHOBRAEDAEE ZOYHEICD
WTHRNT %, (i fEse)

b

Polymeric Materials Design
course (1)

(Course Overview)

Polymeric and organic molecular materials are used in clothing, household items, and
food packaging, and are among the most familiar materials in our daily lives, providing
functionality even in areas that are not visible, supporting mo

SHFMRTHAa—% (2)

FORYDTZRF v onHL7cY, BFREFCL > TREXEIRELVTI0
i, WINE [ZVALRIG] IC&->TRIZ DO THD, TP NLELNEET D4
BEAFRIGICOWTERRT 5, (kRHF H)

i

Polymeric Materials Design
course (2)

Polymers have tiny intermolecular gaps (free volumes) that allow small gas molecules
to pass through. This lecture overviews polymeric membranes that utilize “gas
permeability” or “gas impermeability” via free volumes.

ENFHRIFHY A a—2 (3)

EOTFMRBERZSHENICIT) LT, SP0F Y Ial—ra Vi@ CEERER%
Bo5TW5, BAFORRIEELRCYBNEBEDORITICE > TEERFETHIDTF
YIal—YavoERICOWTERT 5, ¥/, e FMEOsFI IaL— a3y
1B 2RO REFOBNZ1T 5., (FR #)

b

Polymeric Materials Design
course (3)

Molecular simulation now plays an extremely important role in the efficient
development of polymeric materials. This lecture will explain the basics of molecular
simulation, which is an important method for analyzing the formation of higher-order
structur

MEHEZETH A a2 -2 (1)

1. MEMER T YA >~ - R TEIANE, THNTVWEIMEROBEABNT 5, 77, &
A—ZDEBERARHEPETHZ (L7 Iv 7 2] LigfAh, EZTELN, EDkS
ICRHAESTRICII>TWE I EFZICRRT 5, (BE =)

2. €7 v/ ADOEAIC L 2 HMEE L RALZEOELOFE W ONMBALET,
(kR X=)

Materials Chemistry Design
course (1)

Materials Chemistry Design course (1)

MRMEZETH A > a—2 (2)

1 ECFTIROPMEIL, RERELVWERYH 2, BROXEZRCRETHZ L, 8
BLOD LD STZHERDIEN > TWB, BIE, BROXKEAZRESDZENAEDL S ITHD
FORICILESELTVWEDD, MIRETEARERE L TWDIDN, TO—EEBN
¥%, (WA FH*)

2. BEBMBTH I AT RIIOVWTZOREE N 7 AOBEDES I LBNT 5,
(B2 &)

i

Materials Chemistry Design
course (2)

1. One of the materials handled in inorganic chemistry is a large beautiful crystal. If
you look closely at the surface of crystals, you will find an unimaginable world. This
lecture will introduce some of the ways in which looking at the surface of cryst

MRMEZET ¥ A v a—2 (3)

1. N AT PARZOEREE FICABIHRHIHN L TED L 3 BRIGERT O
MIOVWTHBALTWEE S, £EEEHEICEELEX 2RFP. BEEIFPLIICEL
DEMBERRICERT 2HRERFL TWEONEFE>TWEET, (E. MARIN)

2. BEBUFAIRET % Society 5.0 (BR~¥— MtR) &, NBICBECTRELEED
RBftanx v, ERMEEIL. MEMCROERMFEZ T e LT CPSD7 4 P HILZE
BICHT2, HH - TARARBLY, ZNH0RE/ A E7 D M ZMREAEL, £
DRULE

i

Materials Chemistry Design

1. Biocompatible materials may look like materials that are compatible with any
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course (3)

biological systems, but it's not that simple. Biocompatibility is not a property of the
material alone, but a system property. In other words, biocompatibility depends on
the

zegE (D

S, KR PRET> T LTHEYEL CDOERN OB 2T 2572 HDOMEICD
WTERAT %, £7o, TUOLREAEREBEELZER L OOREICRE L AARZOEFHICWL
THENY o

- REReEELRR

- BT eBELEORE

- AR, RHCRI, BEERICOWTER

c RLERERIFERE

- BB D@ 75 Bk

b

Safety education (1)

Knowledge on how to protect oneself from hazards such as chemical substances
when conducting experiments and research will be explained. The lecture will also
introduce the activities of the University in consideration of the environment while
ensuring a

HFHETFTHFA -2 (1)

1L HFETHA v a—2R05HE, (3—2K 1 EK ER)
2. BHH 5 WIFERERTIIB oG WYL & BERYE L BEYEOR 4 Dl
BOERIZBENADEEBAINENVMBFINIER-BERANAAT7 U v FHEHZOWL
T, ZDEZFELAPPRFINDIDEBNT 5, (R BN)

i

Molecular Chemistry Design
course (1)

1. An overview of the Molecular Chemistry Design Course will be provided. (Masaki
Shimizu)

2. This lecture introduces the concept and promise of organic-inorganic hybrid
materials, which are expected to have properties that cannot be obtained by organic

10

HFAHETFTHAra-2 (2)

1L BE—0MEEH DHE—EEMSFICHAT, REM & SuMH EEROERIE & &
LD LD LS TFIE, BEVARNOISEI RTINS BEMRITHS, KET
1%, SRS FZRIHT 270D FRETE, EFEOHRMNO>WTHERT 5, (LA
E2)

2.1 BEF BT 2HEHAAYDIBRIN - FAXCEFEE L V-7 ME, DFOLTS -
MEOEMTENRLELMBEICOWTHRRY 5, £/, TnoaiEM LRI
W, &&, BEEEGL OB EHRT 5, (BH EH)

i

Molecular Chemistry Design
course (2)

1. Compared to monofunctional molecules with a single functionality, multifunctional
molecules with multiple functionalities, such as liquid-crystalline and fluorescent, are
organic materials with potential for a wide range of applications. In this lectur

11

DFAETFA>a—-2 (3)

1. 59H4ADEDOEVICEL TR AESEVEDTLERLEYDOVEOTHY BEE
BOFEEHFEL TESNTLD, SEIEFRENFOLOELLE, BIARE, 55
FORFEEICEICHEL, BOFICBIT2DFEFIOVWTENT 5, (B B)
2. EERCBEFMH R ERLAICEEEZ L -0TERLED THI D, TDELITEHRES
BICE Y2 HNTWDE, AFERTIE, GHOFTERICERLD2D. BHOBKAKRTE
IZOVWTIRBNT %, (B &)

b

Molecular Chemistry Design
course (3)

1. Organic polymers are made by making full use of organic synthetic techniques.
Various properties of the organic polymers based on the structure and molecular
design of the organic polymers for high performance materials will be introduced.
(Kaoru Adach

12

HWEEMBET YA v a—x (D

1. BEEMETHA Y I—ROBNEAA LR, (I—2E 1 §IA #5)

2. 7/ MR E RV ERERBECEIE I - A SBEERME L GEEINTVLD &
EBETE, BIIRTF PR RIEBREDEEDTHOOEBREND S/ MEHIES%:
LT, ZOEERNE L PERBEBE~ADEBIZOVWTHENT %, (FIA K8

3. MEMIEZESZ KR THY, TOLEHEDOT, D, 1= — 7 RMEDEEEHIIRR - A
fIFEh, EENASN WS, REERTIR, BEOERNLANRZESRL, MEDB
ROEEFAPIERBNT 2, (TR B

b

Functional Materials Design

course (1)

1. An overview of the research conducted by each laboratory in Functional Materials
Design course will be presented. (Kohji Maeda)
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2. Disease treatment and diagnostics using nanomaterials are attracting attention as
a new advanced medical technology. In

13

B | #EEmET A > a—2 (2) 1. 42 DEDI, FRICEEN TV DIBABEEDTHIKREL > TEHIC 2 & THEFE M
TW5, 72, EHRHFOBEOIANIE, BEILILH LT IE L DEREOREICOEH
ZehbhoTWd, REETIE, ERDFOREZHEIBNT 2L LI, KA
RHSBE A (T 5 L 7-ABEE D F R BEE L TEED FOMBERA - S22 R\ L LS5 T 5
HREBNT 2, (IME BE)

2. EEDFOMBE A - BIET H20F Y — LI L THEL, 14 74TV ARE
BADOLRIZOWTRBNT %, GRE Bk)

b

Functional Materials Design | 1. Our life is maintained by orderly functioning various biomolecules in the body. It is
course (2) also known that disturbances in the function of biomolecules can lead to the
development of many diseases, including cancer. In this class, the roles of
biomolecules

14

B | #egEmET A > a—2 (3) 1. #HEM=Z—XIIH L TR E L TED LS IZT7 7R —F3 5 h, MEHERA 4
VY OREEGICL TBNT 2. HIC, BELEERTZOORNNIKREICOWN
THLHGRT 5. (HH #B%)

2. A DEEE>TOBMPBORTIZIL SADEEDTFAEBNTNEA, & THAE
CETR2ZEIETERL, BICRABRWAFOYBLARBEAIRLTSE [ 4=
M) ASOWTERR L, EEORARERBNT 5, (OLE &EB)

i

Functional Materials Design | 1. How to approach an applied research to meet social needs will be introduced using
course (3) an example of the development of an ion sensor for finger blood measurement. In
particular, technical innovations for mass production will also be discussed. (Yumi
Yoshid

13

H | 2e2%F& (2 —BEEMEE (3R, HBIEINE)

- BRIBEBEXREY (RRER. EED)
CBIERevRY A Y YR T L ESMS (1IS014001)
AED 1 ~3 0% (HREREINDEDFEEE) 1FAKF ESMS TIHEBRKE ICIBED
IToh, REOBRELZEICELIFHNEZRBTIHLENH S, TNHITDWTEEMICE
BB 5,

i

Safety education (2) General waste management (3R, separate collection, etc.)

Special control industrial waste (experimental liquid waste, waste)
Environmental Safety Management System ESMS (1IS014001)

The first to third year students (undergraduate students before being as

JEEES

4 Prerequisite(s)

S|

-

=

RERRNLE (FEB - EES)

Required study time, Preparation and review

H | ZEI0OEEIC1EE, BRI EICHINREERICL - 2 FEOFAZBRREET 50 5H 5,
Z | Some sessions require one hour for reviewing each lesson and 1-2 hours of off-campus study time to prepare assignments

given for each class.

HRE SEZE Textbooks/Reference Books

B | &L
& | None
BUERHI D kKR O E% Grading Policy
B | &L, SEICHEINZBE: LR—-FOBRAEZD LICHET S
HAICEL T, FHMEICINA 3 ZEenH 5,
Z | Grades will be determined based on the results of assignments and reports given in each session.
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| Attendance may be included in the evaluation.

E =A% Point to consider

B
H

Moodle TERILERFHIA (3Q)] & IERLER#IB (4Q)] OMAICEFT S L.
ZANBHERETHY, FLALZARBATH 20T, EROARZRCERTELLIBNTI20ENH D,

b

Register for both "Introduction to Applied Chemistry IA (3Q)" and "Introduction to Applied Chemistry IB (4Q)" on the Moodle.
Since this is a multi-group class and an omnibus course, students should make an effort to understand the content of each

session well.




