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Z | Current research topics in applied chemistry will be introduced as a guidance of the Applied Chemistry program. In principle,
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HBDE)ZEBIE Learning Objectives

=
H | CARALZREREL D -—R0BENRS L UOMRERBNZERT 5,
% | To understand the educational content and research development trends of four courses in the Applied Chemistry program.
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WTHEY 5. (Ll )

Guidance,

(D

Safety Education

1. Guidance :Schedule of this class and introduction to the Applied Chemistry
Course.(Koji Maeda, Head of Applied Chemistry Course)

2. Safety Education (1) Explanation of the preparedness and basic precautions to be
taken before carrying out chemical exp

ZEHE (2) : BRYDOERY &
0

ZERE2  BRYOTMYE, BRESLVCRYEWVIIOVWTEET 3, 20k, 2
BERICET 2N T RN EZORRET, BEREREZBERT 5, (LK /%)

b

Safety Education (2)

Safety Education (2) Learn about the flammability, explosive properties and handling
of hazardous materials. This is followed by a quiz on general safety training and an
explanation of the quiz to reconfirm the key points. (Takeshi Yamao)

MEMEE T YA v a—-2 (1)

Rt et ROBEICH L T, MELCFODE TR IC X 2 REN LR
EMTNCEENTVS, 25 LEBRAD D, AHBBETE, L VREMEMRIBEREIN
T BEFHES OER L REOMREHICOVWTRBAL £ T,

b

Materials Chemistry Design
Course (1)

In the field of catalytic chemistry, functional improvement through the development
of new materials is strongly desired to establish a sustainable society. From this
perspective, this lecture will introduce recent case studies for various catalytic react

MEHEZTH A a—2 (2)

BIERBEPEINI TR —ZTHEROBBFICLY, SFIFATETEBEIERRG
B, AZYF7A—VTELRENP-TEET, TOLIBREEMOERICEITT
&, TLZ FRZRREATZOED, MEMEENRERRB AR LT, KER
TIFBLEHEN INE TICERYBATEERIEERCH—RYF/ Fa2—T~0M
BoFNBAEB L T2 REERE (ABEHR) MROBERICOVLWTBNLES,

i

Materials Chemistry Design
Course (2)

With the advent of energy conversion technology, known as energy harvesting, a
future is emerging in which various electronic devices will run wirelessly and
autonomously. In addition to electronics and heat transfer engineering, materials
chemistry will

MEHEZTH A a2 -2 (3)

BEOFHRMBRFICE W TEFARFEIRARRY —ILICh->TWET, KEET
3. EFLZAEOHBECZOHETCEONIBRERPLAZOE, MEMEPH—R
Y/ Fa—THEIIETFHEER T TARBZBNLET,

i

Materials Chemistry Design
Course (3)

Materials Chemistry Design Course (3)

DFAFETHFAa—2 (1)

L AFRET Ay a—R0OBEEHRBT 2, (—ZK BEK ER)
2. KEETIE. TV ORILEDHFRIBUC L V) EALENTERNICE(T 2 BEMEHC
DVWTHN L, BR¥E TR NS OBEM B OBERIMEDOMIR B 5, (1)l EE)

i

Molecular Chemistry Design
course (1)

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

2. 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 ha

DFAETHFAa—-2 (2)

1 KEETIE, / —NIEREONRE B> ToMEROZERY LI, RELREEZ DA
CLLAPHAMMZREE DEWCOWTRHRT 2L L HIC, BREER - BT XL
F—TONFRIBICAT TRRINEBEELZRLET, KN 28@)

2. BT L EERIE. TNETRCBIOPEERSIFEMELTELILNTEL,
B OBRITRIE., FICkER Kk - BR - E2XTHIN. BERICEEST2LER
W TREZEESTHRICHMAL Z & T, 2<KCLWYENERAHEN D, Bike FEH
ARMESELIFEREE, TNCL-TEENSHT

b

Molecular Chemistry Design
course (2)

1. Chemical reactions using catalysts are contributing to the development and
production of useful organic compounds that are applied to pharmaceuticals,
agrochemicals, and functional materials. In this lecture, | will focus on catalytic
reactions that we

NFFETHFA -2 (3)

1. 7vRBEFE2HT 2LEMIL, BE BRLABRESBICEVWTAHEINTWS, K
KT, TORBOFTHEERB O PICEBERICESER > TRBNT 2 L4, 7vH
BFrFAESNIBR%EY, 7y RRFONROBEIANLBMHRT 5. (5F #)

2. BABE/ R—2EATDHI L TELNISHTLAYIE. B hdEbhTWVSH
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BTh D EEIFIC, REBMEIE LTHLERLGMBTH D, 82 FHEHI DL T, EiE
MR EMAECED FOAFEE L EMERR & OBREHHRY 5. (F0 10)

b

Molecular Chemistry Design

course (3)

1. Organofluorine compounds are currently used in a wide variety of scientific fields.
This lecture specifically focuses on pharmaceuticals and agrochemicals among their
various applications, and outlines the reasons for the use of a fluorine atom from th

BEemBET YA a—x (1

1LERA BREDRRIIERBEMZRIS - ERSDTFOEBLARICL > TERINTW
%, RSN TFOMBENTEMRTZEL T, MESEZMENICE 5 X 57— K REHE
OWMRICOWTHRT 5, /-, EEAERKOAERRE LT, BEOMBEXREICEDN
DHNFRVRIBHRERESED [BET A X7 LAE] ITOWTESRL., 2B %
BN 2, (BE &)

2. BV RIBREENFTNEEOUGEEEHE L. BENBBICE OV TZ Ot % X8
T, RERTIH RV VBEONFTEETRET 2B EEMFNFEAZHRBEL, LB
& & HEE

b

Functional Materials Design

course (1)

1. Various biological phenomena are achieved through the accumulation and
emergence of higher-order biochemical reactions and biomacromolecules. Data-
driven research that provides a bird's-eye view of the entire cell through
comprehensive analysis of biom

10

FHAra—2 (2)

1. MEMARISER W REREIIA Vv 7L v FRh v oREBICHEEINTS Y, B
RSWioF—77 /A —eBoTW5, RERTIE, SETHREXAEEBAVLED
2D OEBRERRTORBRERMNE P OICHRORIIRICOVWTRBNT 5, (BEH
%)

2, ZOHEETI, MT®30®&%%ﬁﬁn%%ﬁ¢% OHEREBEIDOEETICH D
PASEMEAIRICE T 2MEHROEEIRZ D 7-DICKA PR L TWEHEL BBITF
&, QA VAT I RAF Y IXRN—T LA AT ILFIACEY 1= 1 R D F S
% REAY D80, QRED

i

Functional Materials Design

course (2)

1. Immunoassays utilizing antigen-antibody interaction are one of key technologies
and they have been mainly applied in clinical diagnosis such as influenza virus
detection as well as cancer diagnostics. This lecture will introduce advance in
sensitive an

11

BWEEMET YA a3—X (3)

PDAFENTHRCHZRE L, ZDISEZHANT 2EMTH D, BET IO RILE
—DEWIL > THFOEFER, RY-HEmER, RECVBRLEIVRANSIND, £
BRERDOL I FZALTERAS W, BELEERBOBREZEA %, BETES
HFEOERRBEBZ L. WEMESFOBECRIGICOWVWTOMRGZERND, (£
B- - =% %)

Functional Materials Design

course (3)

Spectroscopy is the study of irradiating a sample with light and observing its
response. Depending on the wavelength of light, electronic transitions, vibrational-
etc. are observed.

rotational transitions, spin transitions, Information on the

structure-fu

12

BAFHRTYAra—-x (1)

FEIE. BPEREBETIT AL, CERSZRESE2FRAMEER bIFL. %
HERIOBRICTRARTY, —A. 9T, BLEoH L, BETIHE, MBOS
FRRICERLZ-EEOUEZFEHE T, A#RTIE. BERCRITZ21=—7H0EED
F/KEREREE L. %Ea%ﬁ%m@nt%ﬁﬁlac BINEMREZBNL ET,
BiEMIC, £BF / BEROFA . BRI, zAatwm%%Mﬂﬁ%i%ﬁ

F 5D W EIEEE #ﬁTéiﬁéTL&#b\/7FIV7FD:7X'%ﬁ'%
- ZABREDTRALF —PRIESHT

b

Polymeric Materials Design
course (1)

The objective of this lecture is for students to gain an understanding of polymer and
other materials. This lecture should be of very broad interest and provides examples
of new material developments. (Hideyuki Nakanishi)

13

EOFHRTH A v a—2 (2)

1 SFEH T BARIZRTHEEER L. SELMERBYT %, —H. BlEST
ICHWVWTH, MEOFHBEEABETICHKE - BET 22 LT, MEO=RITHEDHIE
ARBEINTWD, KEETIE, BESOTO—RESHEEZERE L L= RTEED
%&t%“%ﬁuouf BHOMRABNT 2, (FHk E&)

2. MEEEDEXEEDESENICENFORENMTESE > TWLWBE D, ZNIEEWT
TR MRVOBRDFEHEOHEZHEF 2RO THY . DFORDETRETS

3
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DFMEHI S HRBYPHOHREZ RS, RFERTIE. O

Polymeric Materials Design | 1. Naturally occurring polymers, such as proteins, form precise three-dimensional

B

course (2) structures based on their backbone, enabling sophisticated functions. Similarly,
synthetic polymers can achieve distinct structural control through precise main-chain
design

14 | B | BOTFMETHFAra-2 3) | KICERZBTEE, BEOMICL > TKEREBENET S, TOPORISE LT, K
HKREBRHIOBREMVET LN TE S, CORBASHMRBBAEONDD, 2D
PR B R T2 HMEICEY TEREESAVOND, KREAFTVOGEXAH=ZX
L&, RWMEBURROIO DT/ MROEGAE, SEORBEBIZIC DL T
ERCR
% | Polymeric Materials Design | When electricity is applied to water, water and oxygen are produced by electrolysis.
course (3) As a reverse reaction, electricity can be extracted from water and oxygen. Based on
this principle, a fuel cell is obtained, and a polyelectrolyte membrane is used as a s
15 | B | a—X9EHRHA A—RNEICEY 25,
Z | Explanation of course | Course classification will be explained by a Chair of the Undergraduate Program of
classification Applied Chemistry.

>E* ‘

H | #RFICHL, #EARICET2E8E2 1BH. LR - MEROT-H0FBFREC/NT X MIER 270 0F B % 2 BEE
I 5,
APERR LT-LR— &, BEAPMMERLZE LTIRELAWZ &,

%= | This class requires not only one hour for review but also two hours for further learning to make out reports and to prepare

for short tests.
Do not submit a report, which someone else has created, as if you have created by yourself.

BRFEFERA LAV,

No textbook is used.

H | SFRILICEENEZONIDOT, BRINIZARIK > TRIZZIRHT S 2L, RESNAZABRZRA L, BAMIC 60 &
UE%EEET B,
Z | Assignments will be given for each lecture (or teacher) and responses should be submitted according to the instructions

given. Submissions will be graded and an overall score of 60 or above will be considered as a pass.

B | Moodle TiEAtZEFHRIA (1Q)] & NEAERFRIB (2Q)] OEAICERT S &,
RERIIRUNIIHERTITS .
= | In principle, this lecture will be given face-to-face.

IS



