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BRERBL ISR EFR | XBESER (2023 FELUBIAFER) : Introduction of Applied Chemistry |

/Course Title
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/ Instructor(s) E/mE mE/ER /5 Xs/MN ZE/ORM /AR OERA/MEE OEZ/A)II E=R/AER
HA/KO BF/NE BE/MARIN ELIA/B 40O 2E2/fH #ER/MEE BEROKR BE//IW AR/

KB Al—=/FK ER/NNE BE/SE /P BAN/EH BE/RN TE/ER E—/FH BE/
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Katsumi/SUGAHARA Toru/Wenliang Zhu/HOSOKAWA Saburo/ASAOKA Sadayuki/K
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BEDBHK - 12 /Objectives and Outline of the Course

H | GALCZELFICET 2EREEABRT 2L L6, BET IMRORRA S PICHEBEORBLED by o XEEY LIS
RS, BAEOEZ S, IGCECZICELIMEDOAELE ZOERBICOVWTEZITBNT 2 Z & T, ARZENICHELEEZ
ATHLAEHIDWTERL, EX2mEE 525,

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

FEDEERIE /Learning Objectives

B | ISBAZRRE40—D5H, 2 I—ROHBERNBS LU0 ETERSQZERT 5,

% | To understand the educational content and research development trends of four courses in the Applied Chemistry program.
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H
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No.

18 B Topics

AR Content

AR R

AR ZEF®R | OAA KX R, 43— (BERPFMRTHY A >a—X, HEMLZET YA
YA—R, DFMETHA =X, BEHMETY A 3—X) OB,

b

Guidance for Introduction to
Applied Chemistry |

Introduction to four courses (Polymer materials design course, Materials chemistry
design course, Molecular chemistry design course, and Functional materials design

course).

BEemBET YA a3 -2 (D

T/ MR E R W RBRECSIE I ASBEERMN L L TGEEIATWS, K
BT, BIIRTFRREZ U RIBREDEEDIFHOERIND T/ HEICESEY
T, ZDEEENS L OEBEBBE~DIGRICOWTEBNYT %, (FIA K8
F4DEEES>TOWBAIROT TR SADEEDFHIENTNDEA, & THAEL
BTR2ZLIETERWL, BICRABWHFOYIEARBEEARLTE [ X =T
BTl i2oWTlER L, MEQRAFERBNT 5, (S EIB)

b

Functional Materials Design

course (1)

Disease treatment and diagnostics using nanomaterials are attracting attention as a
new advanced medical technology. In this class, we will focus on nanomaterials
composed of biomolecules such as peptides and proteins, and introduce their
fabrication tech

BeemET /1 >a—-2 (2)

Ta DEDIE, FRICEZNTOLDIRABEERDTFIKREL > TEIK Z & THIFENT

W5, £, FEDTFOBEOEANIL, BEEIEILDHETEEDHRBEOREICORNS

ZEDhhoTWE, REERTIE, EENPFORENEZHMEIEBNT L LB, KRAR

BERE A TS5 L 7-HBEME D T2 B L CTEARD FOMEERA - HIM2RIBL &L 5 & T2
REBNT 5, (NE BHE)

R F OB S - BIETAHFY —LICBELTHERL, 54 7940 ZA0ER

ADISAICOVWTHBNT 2, (ME &)

bic

Functional Materials Design

course (2)

Our life is maintained by orderly functioning various biomolecules in the body. It is
also known that disturbances in the function of biomolecules can lead to the
In this class, the roles of

development of many diseases, including cancer.

biomolecules wil

BeemET/>a—-2 (3)

HEMN=Z -/ L USAARE L TCEDLS T TE—FF 20, WRMERAF >~
LY ORFEEPICLTRNY 2. FIS, BEMZEETLDORMNIXFIIONT
LS5, (HH #BF)
MEMIIZESHRTHY,
F¥h, FE%%‘JﬁHé#’L’CL\%O RHEETIE, BROERENLRETZHHL,
DEZERN AP & %, (1A &)

ZDEREDHRD D, 1= — 7 BHEYRENIRR - HaEH
pGstyliz=a

%D)I

i

Functional Materials Design

course (3)

How to approach an applied research to meet social needs will be introduced using
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
Yoshida)

BATFHRTYA a—-x (1)

(I —Z2FBN) SHFMECEES> FHRIE, KECHASR, BRRACICAVS
nsEHh, Bic EX.EL\JZOZE A THHEUEEZREL CTRROBADEFEEZXZSD
S ELFRBMEITH D, &DF - BESFMEIRT ZRGMECEE [i%ﬁﬁ@?%
72012, BRFHRT YA A TIRHEDL S BEFPHRZITI N ERBNT

(B BHEFSERETENDIMERIL, RETNA X OKEEET /NS XLJEH
WHoih b, REZETIE, AEFEROF ) Iv—MHROBREEDA XL ZOYHEICD
WTHRNT %,

i

Polymeric Materials Design
course (1)

Polymeric Materials Design course (1)

SOFHRTH A > a—-2 (2)

BoEYDTIZAFv oS LizY, BEFREHICL > TRARBEIREZYTHD
u,ufﬂ%rayﬁw&mjw;ofﬁzéﬁef%5.59ﬁ»@ﬁ%ﬁ¢éﬁﬁ
ENFRBICDOWTHERGST 3.

b

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

2
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permeability” or “gas impermeability” via free volumes.

BAFMRT A a—-x (3)

g NyE @t@ﬁifzk*/\?tt \?'E‘i‘% IGCTIHAR= o\Tﬂ%L’&ﬁ/}ﬂZL =E
REEERIRT 2, — A, AREDTFICEVWTH, MEDOTHEEZBE IS - BE
T, MBO= //\Tsz%;_@%'ﬁl]#ifﬁéh’cmé RERTIE. AREDTO—R
BEREHERB L L2 RTEEOTR EBERBRICOWT, RIFOMEELBNT

b

Polymeric Materials Design
course (3)

Naturally occurring polymers, such as proteins, form precise three—dlmen5|ona|
structures based on their backbone, enabling sophisticated functions. Similarly,
synthetic polymers can achieve distinct structural control through precise main-chain
design. T

235 (D

S, ER - MIRZIT> T L TUEVEREDERL OB E T 5 7O DHMBEIC D
L\’CEFEEﬂTZ) T2, RORERERRIEZFERLOORBICEKE L /-AFOEEICW
THRBNT

. 15?1%22/5\%1_5%%%

- FEREEELEOHE

- BRI, LRI, BEERIIC
C RILRERFERE

- BRI 0@V Ak

DWTEER

i

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

MRMLZET YA a3 -2 (1)

MEMLRT YA Y 3 —RTRIAR, TONTWEIHROBMEEBNT S, /7, &3
—RADFEMR[AFYETHS [T I v o R LidfAh, ExTEbh, Lnk5I(C
EHETRICI>TWEILEFEZICRRT 5, (BF mE)

7 Iy ROEHEICE MBS L REMCFZOEADHZ W OB LET,

%k X=)

bic

Materials Chemistry Design
course (1)

This class will introduce what is studied in Materials Chemistry Design course, and
outline the research being conducted. The class will also explain in simple terms what
"ceramics" are, where they are used, and how they are useful in the real world, whic

10

MEMEZE T YA v a—-x (2)

EHZTROYEIC, REBELVWVEEI DD, BROXEEELRETAS L, A&
LoD >R DLENA>TWD, TR, rmaawiﬁéﬁé’tbfamiit‘EGJEfﬂ

@&tﬁtittfmé@# MRETEABRERE L TWLDEDH, —EERBNT
%, (MHE BL)

BEBMETHZH T ROV TZORHHE L7 RAOBEDBEAHI DBNT 5, (BEE
B)

i

Materials Chemistry Design
course (2)

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 crystals

11

HEHEET T (>3 —2 (3)

Society 5.0 (BBRA~¥— h#%) (L. Cyber Physical System (CPS) &M EN 2444 >~
77I& Y NEICERTREREFENMREINE T, MEMLFOERMEE FZL L
T, CPS D7 4 PANLERICEIT B, MK - TAAZBLK Zh o 08/ EET R
T AEMERRAFK L. LY RVRKRAROERICEML XY, (BR &
IDFEETIE, N ATV TARZOERES. FICAGRIMEICE L TED LS &
RiaERT DM OVWTHBALTWE XS, i%ﬂ HICFEEEEZ DRTFP. BEE
A

b

Materials Chemistry Design
course (3)

Society 5.0 (super smart society) advocated by the Japanese government will provide
healthy and safe lives to humans through social infrastructure called Cyber Physical
System (CPS). Sugahara Labo, with the basic on the knowledges and technologies of
mate

12

DFHOETHA -2 (1)

HEYH O THBLABONEVWERRRERLEYZEY LT, EWERICH LT
TAFRBEOERMICOVWTERT D, £7o. RABFRILEYEZLEZERT S5 (266
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IZDOWTHERT 5, (KT &8)

R4 LB T DBt - DT 272D DORFICDODVWTRIRT %, ZORTF~DILFEER
OB LOT7TA—FICLE08MEEOR E, SEEICOVWTHEOMEFE H & IZH
¥ %, (bE%)

b

Molecular Chemistry Design
course (1)

An overview of the Molecular Chemistry Design Course will be provided. (Toshimichi
Ohmura)

This lecture focuses on useful natural organic compounds that are obtained in only
minute quantities from plants and animals. It discusses the importance of molecu

13

H | 9FETHA4a3-x (2)

BRERICIE, REICAVLNIRERDEY, AMIALF—ICLYBNEHKT RN
BRD’HD, INOBROBYLEAFEIL, EXZDFOBEFIRECEEREICK - THI
HEINd, RETIR, BRERODFEELNECHAFEICRIZTHEICET 250
MEF RS 5, (LE BE)

m BF BT 2EHNMEYDINBIN - HRAPEMEL L Lo 7HE, 2FOLVT - @
EOENMTENMLBELHEICOWTHRRY D, £/, TN o2 ERA L MRS O W
T, &R, BHEEERL OB EHRT 5, (BH EW)

b

Molecular Chemistry Design
course (2)

Organic dyes include not only colorants used for dyeing but also fluorescent dyes that
emit fluorescence upon external energy irradiation. The color and fluorescence
properties of these dyes can be controlled by the electronic and aggregated structures
of

14

B | 9FETFTH14>a—2 (3)

RFEETIE, TYORILFONZHRBUC L Y HEAEEIERICET 2EEHRHICD
WTHBAN L. BETIE NS OBET R OBERITEDOEZHAT 5, ()l EE)
AT RHER) BAMEMEIRAY., EHERD. EREREVEWEEEBET 20T
PeEHE FHNOBEKE LTHBEINTWEBRARICEVE CH D, RERTITZTOE
ROLEFY, ARER S CICREDICARICOWTHIERT 5, (R HiE)

b

Molecular Chemistry Design
course (3)

In this lecture, organic materials whose emission color can be reversibly changed by
mechanical stimuli such as grinding will be introduced, and in the latter half of the
lecture, the structural analysis methods of these organic materials will be summariz

15

BH | BEzeH5E 2

- —REZEWEE (3R, HBIEINE)

EREEELERY (RRER. EEY)

CBERAYIY AL R ZF L ESMS (1S014001)

K201 ~3 @4 FIRERESNDEOLHE) 134S ESMS THEMRME ICirED
Foh, FEOBERSICELSERNARET 2HEND D, TNOISOLTHMICH:
A7 %,

Safety education (2)

bidd

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

Special control industrial waste (experimental liquid waste, waste)
Environmental Safety Management System ESMS (1S014001)

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

BIEEH /Prerequisite(s)

5|

2ER~NDERZEFEL TVWEHDENRET B,

-

=

Applicants should be scheduled to advance to the second year of study.

BEBEBAEE (T8 - E38%) /Required study time, Preparation and review

H | ZEI0OEEIC1IEE, 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

H | &L
&= | None

ARIERHE D iR R O EAE /Grading Policy

B | i, SEICHENZRE - LA— FORBRLEED LICHET 2,
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HAICBIL T, FMIChIz D Z&nDH B,
Z | Grades will be determined based on the results of assignments and reports given in each session.
Attendance may be included in the evaluation.
BEZ=1E% /Point to consider
H | ZAZ@EETHY . 1A LNRBATHEZDT, ZEEORNBZRCBBTEDZLIBNTINELNH D,
77 ABOBEIRDHEVOT, BESICERT S,
% | Since this is a multi-group class and an omnibus course, students should make an effort to understand the content of each
session well.
Students are not allowed to move from one class to another, so please pay attention to the course location.




