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Undergraduate  Program  of  Applied Chemistry/SAKAlI ~ Wataru/YAMAO  Takeshi/YUMURA
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Current research topics in applied chemistry will be introduced as a guidance of the Applied Chemistry program. In principle,
this lecture will be given face-to-face.
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To understand the educational content and research development trends of four courses in the Applied Chemistry program.

BB DERE DMEELE / Fulfillment of Course Goals (JABEE BERIB D &)

JBE| IO [ ik

WEEETEIEE /Course Plan




15160002 /5AfL 2Rk 1| XEEIEER (2023 £EUFAZER)

No.

18 B Topics

AR Content

HAZVR, Ze2HE (D) 1t
SERBOOMER - BEYE DI
L)&L\

FALY R (SFRCERRE - i @)  AEEOTE, &k CBALTEREDRI,
REHE ] AEEREF S MICHICOPZNELHA, BANTEEEICOLTH
BT %, B0 T, SALEFRICBLTRALARSBRLEE - B8k - A21CH
3 BERAHEORY EH) OETFELERL, FEYEOFMS & UIY RO
WTHEBT B, (K 28

b

Guidance, Safety Education

(D

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

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

Ze2HF (2) 1 BRY DI &
N

ZEHEB 2  BRYOAKE, BRESSLTCRYEVICOVLWTEET 2, 20k, T2
HEERICES 2/NT RN EZOBEHRET, BERBEBERT 2, KN 28)

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. (Toshimichi Ohmura)

SOFHRTH A > a—2 (1)

EEIF. BOBEREBT AT TR, LEREARESE 2 FERAGEER) 156, %
HRIOBRICTARTY, —A. 9T, BLEon L, BETIHE, B0
FHRRICERL-EEOUEZFEH T, A#RTIE. BERCRITZ21=—7 0B
F/RERERSL. SBELEHTOENIFEY 1 DICHEEINIMHRERBNL £7,
BRI, KBS /EROMBICLY., BECHE. TR0 FHMASERER
FoNWMEFEEERICE( T IEFNERLAN S, V7 bIL I A= R - Eith - fil
W ZAFERED IR —PRIENTTE

i

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.

BATHRTYA a2 (2)

MEMEDHEEBROREBNMIIEDTORFENEESE > TWVEH, ZNIEERW/ZITT
HLBVLWHREEPBIEICHT 2B E Wo7-, IRV OB THBEOME A2 HEFD
2o ThY . HFOROZFTRETED FHEHIZ R PHEEEE RS, REERTIL
VERDFORAMBONFNMEICSEX 28R4, RITOMREZRZA AL OBRT
%, (hngEE MER)

Polymeric Materials Design
Course (2)

Demand for polymers has increased recently to reduce the weight of transportation
equipment such as aircraft. This is because not only light but also has a high
processability and resistance to fracture that are uniqueness of long string-like
molecules. D

BATFHMRTYA v a—-x (3)

KICBRZBT DL, BIOVBRICE > TKREBRRNET 5, ZOFEORIEE LT, K
REBELOBIERYVET I ENTES, ZOREBLrOBEEELBEOND D, D
BBz R OBRICSNFEREENBLOND, KEAFDEEAHZX
L&, @WMRBRERROIODF / MRIOERHAE, REOMEIEBIIRICD W TR
3%, BIK BA)

Polymeric Materials Design
Course (3)

Polymeric Materials Design Course (3)

MEMEZE T A > a—2 (1)

RIEBFRTBEFENDI TRAAF—ZTBREROZBGICLY, SFIEATETERIERRE
B, REZV 70— TEHCRELP-TEET, TOL S BRFEFMORIRICAITT
&, TLZ FPAZIRPEAIZOIED, MEMEEARERERZR-LET, AHH
TIFBLUHEN INE TICERYBA TELERIEERCH—RYF/ Fa—T DM
BoFNEBEERE T2REEXRE (AELHR) MHOBRIOVWTBALET,
(B4O £EZ)

b

Materials Chemistry Design
course (1)

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

MERMEZET YA v a—2 (2)

BEOHBEME RIS W TEFARHEITARRY —ILICh->TWET, KXEET
3. EFZAEOHBECZOHETCEONIBEREAFAL-OL, MEMEPH—R
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VF /) Fa—TEHIIETFURHEA TR ERBNAN LT, (BRHME) £/, BFE
EKRDNBTYEZTEERTS [TV EZT7HE] RRICET SMERTICET 2HE
FlHEHETBNLET (FRZER)

Materials Chemistry Design
course (2)

Recently, quantum chemistry calculations are a tool indispensable to design novel

materials in industry. This lecture will briefly overview quantum chemistry

calculations, as well as information obtained from quantum chemistry calculations.
Moreover, rece

MEMELRETH A a—2 (3)

IHRNF—F v Y TO—2, L TKENPEFINTE Y, KBXAEDOBERET I
F—AFAL T, KENBLAREFEETIEMMATE SN TCVWET, KEETIZ. T
FIF —BEE L UKD & BKFRELED 7= 0 O ERH BRI DOBIRIC D W T,
BIROWMR My 7 XZEEKGlE L TRNL £9, (BEE) SRR ES0BEICT
LT, M tRonT CIRRFMRRICL 2 RENAKER LA TICEENTVWS, &
S LIZERN S, REERTIE, L VEREASEMRRREICOE YT 2REHEToER L &b
DFREFICDOVTBNL T, GlJI=EB

Materials Chemistry Design
course (3)

Producing hydrogen, which is expected to be an important energy carrier, by splitting
water using renewable energy such as sunlight has attracted significant attention.
This lecture introduces an overview of current energy issues and presents recent
resea

DFAETFA>a—-2 (1)

BT vRICFOME : 7 v RBEFEET 2MLEMIE, RBE RAARZESTFICENT
NAINTWDE, KERTIE, TOAROPFTHERRAE S NICBRICESZR-> TR
NTBEHIC, ZVvRREFHIMAINGEERZ, 7y RZBEFONROBE AL OHSRT
%, (5% %)
HPBRAREDTIFINF—2E5Z D ERDERECEMICOVT, EXOREBEPERS
. S DICIEEEMELIE L CoRARERBNT S, (BK ER)

bic

Molecular Chemistry Design
course (1)

An overview of Organofluorine Chemistry: 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

10

DFOETHA -2 (2)

REETHE. / —NIMEFEORRE B fERGZIY Bl RRERFE DR
L ACHANEERIGE DBWCOWTRERYT 2 & &b (2, BRERR - AT XLF
—TOHFRBICAT TRRI NcREzZRLET. (KT @)
BRFEEEBLFE. chETadloPEeR > FMELTEBIAoNTER,
WYIOBRTR G, EICKER KR -BR-BERTHLD BARRICHFET 24 LE
BTREeBEDFRIHAAL LT 2<HLLWYE I EAEING, B ERE
BMEIEDIFEE. ZNICL > TEENIFHEEICOVWT

b

Molecular Chemistry Design
course (2)

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 were

11

DFFETHF A a—2 (3)

SOHEADFORY I/ TERLBRLESFMRIL, B/ v—%2RVIRL2RIF2E
HERISICE > TERINTE Y, TOERNLREFEIR. B/ v—0B&L 2H Y A
Lo TREIND, AEERTIE, ERNASHTFOEMRAEICDOVWTERT S L & BT,
B/ R—OBEISIZEETERVWVESEOENFEEAHTREICOVT, RIEOHR
B & RZZTHRNT 5, (B &)

BARE/ X—%2EET DL THELONIENTFILEDIE. G hoEbhTWDHE
TH? LR, BREBVHRE LTLEZEAMBTH S, @ FHEHT DL T, ERBEW

<A
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b

Molecular Chemistry Design
course (3)

Polymeric materials are synthesized through organic reactions that repeatedly bond
monomers. The properties of polymers are determined by their structures. This
lecture will explain the basic polymer synthesis methods and introduce recent
research example

12

HRemET M a—x (1)

A BEBRRIBRBLECERIG - ERSAFOEREAREICL > TERSNTL
%, HEELFORBNESET 2B L < MESEZHMENICE 5227 — 2 REHR
DRI OVTERS B, 7o, EEMERREOTERE L T, BROMEEICEN
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DHNFZ Y ROBHERBSEE [BRT 4 AT LAE] ITOWTESRL, ZDIGRM%
BT 5, (BH &)

KUY NTBIEENTNEBOULFEEEEZE L. BENHEICE OV TZ OMEEL RIES
b, REBRTIHZ VXV BEONKBEZRAET 2EEEYMFNFERE AL, HEE
e DAERIC D

% | Functional Materials Design | Various biological phenomena are achieved through the accumulation and emergence
course (1) 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
biomacr

13

B | BEMET YA >0 2) | SHFERRHEBI L. Z0REEBAT 55MTH 5, FHT LHDIALF
—DBEVILE > THTOBETEE, 5 - DEBE, 2 BEALIBISNG, &
SBEDS EHRPEALTENS A, BE L BEREOBRESR 5, BETES
HEOEARBAMH L. BWEMD T OMELRSICOVTORRAE LD, (@i
BE- =% #8)

% | Functional Materials Design | Spectroscopy is the study of irradiating a sample with light and observing its
course (2) response. Depending on the wavelength of light, electronic transitions, vibrational-
rotational transitions, spin transitions, etc. are observed. Information on the
structure-fu

14

B | #eEmET A >a—2 (3) HERARSEBW - GEREIIA Y 7LI VYO H v oREICHNBEEN TS Y, BEE
PHOFXF—T/ AV -t hoTW3, REETIE, EREFRERAGZAVEIR
F A OEREARFORERERN 2 POIFEORIRICOWTENT 5, (BHE B
—)

ZDHEETIE, UTD3IDOREBITHELZBNT 5, OHIRBEELOEETICHZH
SEMKISIC B T 2MEBREDOEEIRZ D70 ICF4 HFIH L TV D4 BERITFE,
QRAVATZRF v 70— 7LF AT ILFNACEY R EFT- A MERBREDEL%
RIS 25T, QFEEMERERS T

b

Functional Materials Design | Immunoassays utilizing antigen-antibody interaction are one of key technologies and
course (3) 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 and

15

H | o—XH5EHB I—ZDEHB (CRLERER) - X2EICET 2217V, FLREOHRZHEH
ER-R

Guidance of Course | (Head of Applied Chemistry Course): Guidance of course assignments for the next

bidd

Assignments semester is given and the method of the preferences survey will be explained.

BIEEH /Prerequisite(s)

5|

-
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BEBEBAFE (FF - EF%) /Required study time, Preparation and review

H | SREICHL. BEABICEAT2ETZ 1 KB, LR- MEROZZHOFBRKEC/IT R MIBRA 27-00FBRM% 2 BHEE
I 5,
APERR LT-LR— &, BEPMMERLZE LTIRELAWZ &,

Z | 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.

#HRlE S5EZE /Textbooks/Reference Books

H

BRIZIIERA LBV,

e

=

No textbook is used.

BRI D AR R O E%E /Grading Policy

S|

BEEZCICHENEZAOND DT, BRENHEIH > TRIZZREYT 2 &, RESNIABEZRAL. HEMIC 60 1
REzatEged 5,
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Assignments will be given for each lecture (or teacher) and responses should be submitted according to the instructions

Bt

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

AEERIIRIVICHERTIT,
In principle, this lecture will be given face-to-face.

B D




