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B 3-4 | 0530011 Laboratory Work in Analytical FEERFH L EH 4

Chemistry and Inorganic Chemistry

BZROBRE - BIE REBRTIE, ALFEPREZZT LT 72D ITBHALRMTLSE S & CEBLFEORERER, EREBLT
BRI S, AL, WL, S e, L, EEmE KT L oFHE « % b iz
MEEBT 5, ERETO LCRPCLWVIIED SEHRTH 2, ME, HE. BREXHRET 5, #
B/ — b« VA= FOERFHEICOWT, ERFERD»LOFR - fimoE S HE L b ItEeRT 2,
oIz, ERRERIIOWTEHRSER L, LR AT o ITMETHEOER L ¥R, 7o, B¥E
ELTRHO RN BB T 2, ERHBRIUTOME) TH 2,
In this experiments, you learn the basis of analytical and inorganic chemistries systematically for your

future researches. You acquire principles and methods of analytical chemistry, solution chemistry,
coordination chemistry, radiochemistry, and inorganic synthesis. You also realize three essentials
for measurements, accuracy, precision, and sensitivity. You also learn to prepare experimental notes
and reports containing experimental discussions and conclusions through deep consideration of your
experimental results. You acquire the basis of research methods for novel discovery as well as knowledge
for experimental safety. The following is the experimental sections.

1. SEBGESS | LRFEROENEEE. - roESSH, ERETORE, BEXE
Experimental lectures: basic lecture of chemical experiments, writing report, laboratory safety,
environmental safety

2. HE - AROREINE
Precise measurements of weight and volume

3. WHORE, EEMT. ARSI, 47 AT
Purification of materials, gravimetric and volumetric analyses, glass work

4. BHIROERE : KT oA X M) — RN, A F VM7 o< T 57 4 — FAZu=<b

77 74—, PCR
Basis for detection methods: potentiometry, spectroscopy, ion-exchange and gas chromatographies,
PCR

5. MEHGRIUCRRAT @ 7 A BRIE2T GURIORE, ERoHr)

Wet systematic analysis for inorganic materials: complete analysis of silicate salts (sample preparation,

quantitative analysis)
6. HERANT L BRULS TR, HOG X R

Instrumental analyses: electrochemical analysis, X-ray fluorescence analysis
7. BECEOIERE T AR IR

Fundamental of radiochemistry: solvent extraction method, isotope dilution method
8. MEILAMOBMR 1 a NV R, VT =T MR, 7 = u ey RIS

Synthesis of inorganic compounds: cobalt complex, ruthenium complex, ferrocene, oxide

semiconductor
REDHE KBREITIo 1L, BEEE YT, FFERBROFEENL SO0V THET 2,
Experiments and several lectures for each experiment.
B AR 75 3% WS, SEBRFE BRLOFIEREZ L UVA— b (FERIEDR oNFITHES 53 5,

FRIE LT, &HOME., £vR— 1 oREZBABREO O OB L T2, HE) RFERRO R
Bix, 4 EEEROB L Lo T WV D,

Attendance and experimental reports including methods, results, and discussion are the methods of
evaluation. In principle, you need to attend all days and submit all reports for credit earning. [Caution]
The credit earning of this experiment is required for advance to the 4th grade.

FE 2F [4] LEHINTVBSBBICDOWVTIF, SFERBBIETEREL,
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Chemistry

REDOTE

REOBRZ - BIE

BLARRTAR 5 3%

AHILEY DR, AN T ARG, EMEMMOEE 21T D, o, ABIEO R L K —
R 5, MIEERERICOETERSROBGZHIEY, EBEA U TOED,

This class aims at developing the student's skills of fundamental operations for organic chemistry
experiments, including purification and analysis of organic compounds, and literature survey. These
skills are essential for each student in order to perform experiments in the laboratory when the
student starts research in the forth grade. Specific contents are as follows:

« HARMAE Fundamental Operation

« BFHEIFALEY O )t Reactions of Aromatic Compounds

« Grignard J2)is & Friedel — Crafts J)& Grignard Reaction and Friedel-Crafts Reaction

* B -7 b AT NVORIE E Wittig K& B -Ketoester and Wittig reaction

- #E& BUG & Diels — Alder it Condensation reaction and Diels-Alder reaction

*1,2- V7 2= vz & v DEEER 1, 2-Diphenylethane derivatives

o RENERL O BEE  AHEDVE & SUBRERITEE S W T2 B8R A K Tsolation and structural elucidation
of unknown samples and synthesis of their derivatives based on literature investigation

AT Y ) RFAL LDOAKERIE Synthesis and reaction of a hairpin ribozyme

BHB L O TA T X 2LEFEHROFEE LY

The operations of organic reactions are instructed by designated instructors (professors and

teaching assistants)

RS (S HREME ), FEBREE, FBLVA— b, UMFAEL - FOETRA L. Bl

Al 247 9 o

Grade will be determined based on performances of individual student including attendance,

attitude during the class, and reports of experiments and literatures.

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.
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In this course, you will learn measurements and analytical methods for physical chemistry through
experiments on fundamental themes. You will also learn programming in C. The contents are shown
below.
WE 1. VR—boFESFH (A guide for writing a report)
WE 2. FEBRT — XTI B 2O D Py (Error estimation in data analysis)
#E3. HEWCTu 77 3 v 79EE (Computer seminar (Programming in C) )
B 1., BT A2 v (Electronic spectroscopy)
P 2 . RYEIRSMIZIL (Polarized infrared absorption spectroscopy)
3. A TFELETE (Molecular orbital method)
HE A4, BEEBET (Freezing-point depression)
PRE S, Bigih#R (Phase boundary)
SR 6. ldf%%E (Distribution coefficient)
SR 7. EMSUS (Electrochemical reaction)
PR 8. s (Photocatalyst)
P9, BRUEEE OWE (Conductivity)
P10, HEME (Acoustic velocity measurement)
11, IGOR Prolz & 2 7 — £ fi##7 (Experimental data analysis by Igor pro)
ARH12, JRF 222 kv (Atomic emission spectroscopy)
P13, FEfREFHEOFY (Luminescence from a solid state sample)
FRE14, BRI TE— A >+ LFEBEK (Electric dipole moment and dielectric constant)
PREELS, WARHIZ B DERKRH DO WREH S (Adsorption phenomenon at a liquid-solid interface)
REE16, UG (Reaction kinetics)
LT, Ru—Y7 « Yy RF U AXx— (BZ) & (Belousov-Zhabotinsky reaction)
18, FE /L (Dielectric dispersion)
P19, KGEE (Viscosity)
BRE20. N7 v YR & [EEE (Transistor circuits)
BE21, FY & vmEE (Digital circuits)
PRRE22, PCIz & 2 2EEHIH (System control using PCs)
PREE23, X#RIEHT (Powder X-ray diffraction)
PREE24, BJE (Calorimetry)
FE25, BETIRIC & 2 B 0 £ FEHE (Solid sample surface area determination by the BET
method)
PRE26. NNV AV —F = HnicHEFmilE (Laser induced fluorescence spectroscopy)
P27, BT A IS (ESR)  (Electron Spin Resonance, ESR)
HUEH28, A A VM OHKETEMER T I 2 v — 2~ (lon optics: Trajectory simulation of charged
particles)
29, 7 < ¥4t (Raman spectroscopy)
BEDOHE [Fege). [ ). T5E8R). 3R] &
‘Lecture’, ‘Seminar’, ‘Experiment’, and ‘Discussion’, etc.
ARAEFEHE S & BRI H O 7 A &> 2 THRLTE & 23R & 2 BUER OBE HB L OBRERE, v — ol

BRETH D, HE, BELLETEO VR - b OREERA L. RERMIZT D,

Requirements for the experimental course.

1. Completion of a number of experiments conducted during a number of days.

The minimal number of experiments and days required are given in the guide book distributed on the
first day of the course.

2. Submission of one report for each completed experiment.

Grades are evaluated based on the attendance and all submitted reports.

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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Chemistry

REOBRZ - BIE

WL - BHRILY: - BT L OBEEMRER T KM REITD LI TT I,
Laboratory work for graduation thesis are conducted in one of the laboratories of physical
chemistry, organic chemistry, and inorganic and analytical chemistry.

BEDFE 5ZB% Experiments
BRAERE 5 % FEBRDEREIZ X o TFHMfid %, Achievement of experiments
. N e N
S182 | 3-4 | 0530036 Solid State Chemistry Rull At 2

REOBRE - BIE

REREE

REDHE

BRAR T 75 %

FEZTIE, AERIEEHIMEL LD, L0 XD BFRHEPECTVWDIOR, T, ML
MWEBED LI ITLTHN D IR T LTI T 2, FiT, BTORIBOIWMEL RO 2H
BLERTH Y, ZoBERNLLEEL ., SEESCEEL &L OMEITOVWTHFH L RS, %
BIIDTlo TR, WEFENLRFDE (BFHF) IOV TEHL TV ZEMNEE LV,

In this lecture, why a solid has a certain structure, what kind of chemical bond is formed in the
solid, and how a variety of chamical and physical properties appear, are focused. Especially, since
electron motion is an important factor to determine the properties, basic methods to describe the
electron motion and its relation to conductivity, magnetism, and so on, are lectured in detail. For
this lecture, acquisition of elemental quantum mechanics.

WEAT Va2 —VIUTOMEY) TH 2,

1. FESHE @ AT, BN, BRA TASaTE

2. BEEhofLEssa - 4 A Ve, ERE. XREERT

3. X HREHT @ WAKF. WEART

4. MFRE - HIWE TV, REBORETL (717 ), Wik OBR

5. &EHToAmET BT oEE), EMMEE

6. TANF—NYF I RELMBE. N FFry T

7. PEE  RAIHENL, pn A

8. WEME @ BEMEOEEIE, FREEME

Schedule is as follows.

1. Crystal structure: Crystal lattice, unit cell, various crystal forms

Chemical bond in solid: Ionic bond, covalent bond

X-ray diffraction: Reciprocal lattice, structural analysis

W DN

Lattice vibration: Classical model, quantization of vibration (phonon), relation
between lattice vibration and physical properties

5. Free electron in metal: Motion of free electrons, electric properties

6. Energy band: Metal and insulator, band gap

7. Semiconductor: Impurity level, p-n junction

8. Magnetism: Origin of magnetism, ferromagnetism

iHR
Lecture

INT A b B L CHIFRGHEBROFIR ZHE L. BEEHl 217 5,

In-lecture quiz and term-end exam

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.

- 136 —




bRl (O fLsRletE o g W) * THHMHA

g—n] .
2o | TF

IRy [ 1

a—F

M HEA HEHE LA

AlA2 | 3+4

ﬁ*ﬁ‘ﬂﬂ? I (%gﬂﬂ) e =
0530039 Analytical Chemistry II A 2

REOBE - IE

REETE

RE0HE
BB T /5 5%

MR, AR R OCAEARBEYE O FEIIC TS  E (i, Bk KRR 1I2owT
KEZ#HT D, T—20MHTv, B X W NTE LA MTEOEARFEROER T HINY
EL, BRBIZRZ L LEHRT 5.

A survey of the methods of inorganic, organic and biomolecular quantitative/qualitative analysis,
involving the methods of data handling, physical and chemical analysis with the use of simple
instrumental methods included.

1. Experimental Error & Statistics

2. Quality Assuarance & Calibration Methods

3. Ionic Strength and Systematic Treatment of Equilibrium
4. Polyprotic Acid-Base Equilibria

5. EDTA Titrations

6. Electrodes and Potentiometry

7. Redox Titlations and Electroanalytical Techniques

8. Mass Spectrometry

9. Analytical Separations

10. Gas Chromatography

11. High-Performance Liquid Chromatography

12. Capillary Electrophoresis

13. Recent analytical topics

it

R & HIARGABRORER 2R A L, BEGRH 217 9

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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0530042 Organic Chemistry III(Reaction) ¥E EH 3

REOTE

REOBRE - IE

BB T 75 5%

FOCHERE OWFERL UG RO L £ 2B L CRIGO R 7, EARFEH B L, ZonF
ZENBIEOHTEDORIEMED IS ITHART EDOMEZ IR Z 202 FHTE S XS ITL,
WERD UG DYRLH L WICDHFDREL § 5, HBRAT Va2 — VU TOE) TH 2.

1. BBBOCHEREOWFSEHE | BT — & LB 7 — & BEREERNIR, SR, ROAARR)
R E FAALARERER, ROCH O FE

2. NEWGIEEHEUG SN HE & SN2 BRE, 2 VR4 F 4 v SRIGHE & VISR, BUBERE O Rh AR
SEARRIIR L EFRIR, ML LR, BHERER S

3. MEIEE & CIEEEUE © ~Nva 7 U ALKFEOMI, BRERMKFEIG. NuaF >y offin, &8
A% vEGUMM, E2, E1. Elcb ###. E2 GOSN, C-HASA % E £ 7w Bs

4, RERGHE (WNVRT =7 v &) ORIS  RAWKEORRIEE, Brgfic L VD ZES i
HIWVART =Fv, /) —)vEtxF IV

5. ANKR=WVCEORIG : KBEXFT VA= NVEDRIE. 7 Y BLUOT VT FET I
DRIE, BN R=MACE DI T 2 FIEHE, =2 T VONKDE,. 7 3§ QIR i,
lFEBXUERINV—T DT v ML

6. FERBEEHIUE | REFEHSUC, RZEBHSUS

In this class, you will learn basic and some advanced aspects of organic chemistry. The materials

cover organic reactions, reaction mechanisms, their fundamental and predominant factors, and

research methods, which will enable you to improve or develop sophisticated organic reactions in
the future.

More specifically, the class will cover the following content:

(1) Research methods for organic reaction mechanisms: thermodynamic and kinetic parameters,
substituent effects, solvent effects, isotope effects, and isotope labeling experiments.

(2) Aliphatic nucleophilic substitutions: SN1 and SN2 reaction mechanisms, carbocations,
nucleophilicity, leaving ability, steric and electronic effects, stereochemistry, and neighboring-
group participation.

(3) Addition and elimination reactions: addition of HX, hydration, addition of halogens, addition of
metal species, E2, E1, and Elcb reaction mechanisms, and stereochemistry of E2 eliminations.
(4) Reactions of carbon nucleophiles: acidity of hydrocarbons, carbanions stabilized by a functional

group, enols, and enamines

(5) Reactions of carbonyl compounds: reactions with water and alcohols, reactions of ketones or
aldehydes with amines, and reactivity of carbonyl compounds in addition reactions

(6) Aromatic substitution reactions: electrophilic substitution, and nucleophilic substitution

B X oY

lecture and exercise

I 3B & OB R 218G LGRS 2,

Attendance and final exam

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.
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REOBE - IE

BREDHE

BB T 75 5%

AT, BB, BEABILY., BEESEIYE, S bFEoERIz> W THHLT 5,
HEAT Y2 —NVIEIMTOED TH 5,

1. BRSO, FRE LS

. BB b E

. BRESETHV RIS

. BREEOSIZ BT @R

LTV =Y T IAMNY —

L aAVEF PRI TNVTIANY —

. AEEHK

. AR

This lecture includes fundamentals of organic reactions, synthetic organic chemistry, organometallic

0 3 O O v W N

chemistry, and stereochemistry.

. General of organic reactions and synthetic organic chemistry
. General of organometallic chemistry

. Organic reactions using transition metals

. Selectivity of organic reactions

. Green chemistry

. Combinatorial chemistry

N O O R WD

. Asymmetric synthesis

8. Total synthesis

BREEE AT O s, —HREE 2D An s,

There will be a lecture for every class and the lecture will include a practice question section.
HiEAER, KRB ORIRERE L. BlEEHE 21T 5, 7o, Bh. REORRITHHL/NT 2
b (EE) 2750 T, ZORRMKT 2,

The final grade will be based on the results of the mid-term and final exam. In addition, the grades
of the practice questions (mini-quiz) done at the end of class will be counted for credit.

AlA2 | 3-4

0530044 KA AL B .
Organic Chemistry of Natural
Products fery Hee

REOBRZ - HIE

BR¥oHik

BUAERHE 5 &

BB, SRR RAWIBE L CENL OEMENTOE (A LL¥EH, B X OEHIR
EFEOEMERE RN T2 2L T, TNoOFMLETOIMEE HiF S, ®R¥TR, R7F FH
DAL, HEREFIZE L TN T 2,

The first half of this class introduce biosynthesis of natural products such as terpenoids and
polyketides and the last half of the class introduce peptide chemistry.

A

Lecture

HE & ARG AR

Attendance and the final examination

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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Practice in Physical Chemistry

REDOBREZ

REDHE
BRESHE S

- BE

b

HEMEEZM 2Ltk > T, MHL¥RDOBHRECHATNEOMEEHED 5, HEPFEIIMUT
DBEYTH 5,

Iz B 2 AR & BT

. AR OB iR

FLUEIRE) OMES & IREDFI L O BRI 51k

. BFDTFR O & FH
WERICARTE L e BB - 20

Y & FOMENER L BFHIESTFOXA F I 7 R
. B - HETHE

X & RO EAER

[ R 122 oo ok

. [ERR R ORERS & W

. BRI & s SO T B

12, M « FL T OGS SUCHEE

By solving problems on the subjects below taught in the physical chemistry courses, students can

© 00 3O O W DN -

— =
— O

deepen their understanding.

. Angular momenta and electronic states of atoms

. Quantum mechanics of harmonic oscillator

. Concept of normal vibration and practical methods for calculating molecular vibrations
. Photoabsorption and emission of atom and molecule

. Perturbation theory and variational method

. Light-molecule interactions and dynamics in an electronically excited molecule

. Thermodynamics and statistical mechanics

. Interaction of light and magnetism

© 00 3 O U B~ W N

. Basics of solid-state chemistry

10. Solid surface structure and adsorption

11. Partition function and transition state theory

12. Surface and interfacial reaction kinetics

HEMEL LS % Problem solving

HIRIZHS v, BAIREOBEEMIZ, 81 ~6 2 omdE 1 Wof@Ez L L. »o. IV
T~1 200Kl WOMELHELT 2L LT 5, HEITEER» SHWTT 2,

Attendance is not checked. Students need to present solutions of at least one problem in Subjects
1-6 and at least one problem in Subjects 7-12 in order to get credit. The rating of each student is
made based on the total number of problems he/she presents in the course.

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.
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SR AT (LS r 3

Analytical Chemistry

REDHE

REOBR - X

R ARRTAR 5 3%

AL, TS, B LY, BRI OREOES & £ ORI IZO W T, 10 4 O
DA B=NAEAT, BRRL L7 —<2#EET 2, #EATYVa— (BROMELEE LHE
FRE) IR TO LB ) TH L, BEIND HE 1T, (LHRHERRE THMT 5,
Recent progress and its basic theory of inorganic chemistry, analytical chemistry, solid state
chemistry, and geochemistry are introduced by 10 lecturers in omnibus form, and every lecture
treats different theme.
B1mE 48 TH W FEERR B
g2kl 48 14H B AER (B
F3mE  4H21H ERNEdR ML)

47 28H 1Kk
%4l 5H12H
oMl 5HI19H
w6l  5H2H
®7E 64 2H
#®8E 6H 9H
B9l 6H16H
#10RH 6H23H
#5325 Lecture
HfE. VAR — bk Attendance and Report

H#U% (PLEAEr AL 2 SRS
A% CREUBHEDTIERT)
MBz (BB
ARES% CHrHsskal RHAIE7ERE
H#d (HEERTZERT)

P (B b BRERE)
B (L)

&E WA

o
rd

S1S2

0530049 | Practice in Inorganic and Analytical BHA - PHJE i 1

TR AT A TR

Chemistry

REDHE

BREOBE - X

B ARRTAR 5 3%

AL T IL A EAR LS S ERL A 1B 3 2 3E & B OMATNIZ L D175, #BEA v a—
N (BREIOHYEHE LERHE) BMALTOLE) TH D, ZELID SH5E121F, (LFERHER
RE TR 5,

Practices on inorganic chemistry, analytical chemistry, solid state chemistry, and geochemistry are
conducted by lecturers. Schedule of this lecture (each of lectures and topics) is roughly as follows.
Change will be announced on the billboard in Department of Chemistry.

i H HAEA iWo# 8 H

1 4711H FEEESER B oK WEE

4718 H FEiGESER ekt o= v 2 Fu =2 2gH

4725 H oty BhE BXEEMERRICYEEE oWtk & EIRE

5H 2H MW 8%  DNA v —r vy v 7EofN LM

5H 9H #HN ¥ rIsnTu—T7owEL IS

5H23 0 INEHHESEE 7 v 2 7 4 RO

5A 30 H BB ERREHEZ M 1 BOS

6H 6H A WH ARULFEOERELFEO My 7 A

6H13H AR ¥ 7Y pT ¥ WEEE

6H20H MRHEZIR  R7F FEREEOBGE L 2T

6H27H MGEZERR  BEHHEE W07

12 73 480 98 ¥ L NMR

13 7TA11H & B#& ERRzlio lols s

HE, vR—1

© 00 O O W DN

—
=)

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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REOBRZ - BIE

AR T, AHUSMLS, ARERILE, FRSEREACEOPBORFO My 7 2iIzowT#
BT 2, MBAZ V2 —VELTOHEY TH 3,

1. HBOMEEORHIO My 7 A

2. ARERILEORTO Py 7 2

3. AlERILEORNRO Ny 7 A

This lecture includes recent topics on organic reactions, synthetic organic chemistry, and
organometallic chemistry.

1. Recent topics on organic reactions

2. Recent topics on synthetic organic chemistry

3. Recent topics on organometallic chemistry

REDSHE Gis

BRUARETAR 757 % W, i, JRERGABROREIR TiRa L. REGHE 24T 5. 72, BH, SZEEORRITHHLL
MNTF AL @E) 21750T, ZofEL KT 2,
The final grade will be based on attendance and the results of the mid-term and final exam. In
addition, the grades of the practice questions (mini-quiz) done at the end of class will be counted
for credit.

S1S2 | 4 | 0530052 HRMLFEE &HH 1

Practice in Organic Chemistry

BREOBE - BIE

REDHE

BB T 75 5%

In this class, students will study many different organic chemistry problems, including some

advanced materials. Through the experience of solving these problems, students will deepen their

knowledge of organic chemistry. The material covers the following topics:

(1) Organometallic chemistry: Structure of organometallic compounds and their application to
organic synthesis

(2) Physical organic chemistry: Molecular orbitals, cyclization reactions, isotope effects

(3) Structural determination of organic compounds: NMR, IR, UV/vis spectroscopy and mass
spectrometry

(4) Synthetic organic chemistry: Synthesis and reactions of alkenes, alkynes, and carbonyl
compounds, retrosynthesis, synthetic strategy

(5) Organic reactions: Mechanisms and kinetics of organic reactions of aliphatic and aromatic
compounds

(6) Bioorganic chemistry: Synthesis and reactions of amino acids and nucleic acids

Problems will be distributed beforehand. Students are requested to provide answers to the

problems. Faculty members will give comments or explanations.

Attendance and answering questions

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.
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op

M =0 2

REOBE - IE

RREHE
BRE¥oHik

FARFFE 5%

FiEER (OIS, TR, 2 FIREI% & ERET 2BE) LOTaNY GRAME. 7
S UDN. V—F—H% EDOMETE) 1ToWTES, DFEEDIM B X OEBRTIE 2 HUE
ITHE S 2, B FORITEV—F =20 N 2 Z L BH VO V—F—DFH KR L —
F— T i o T2 BN T GHEE b %5, BB 2RFTOMED FE 5,

The goal of this course is to study the theory of molecular structure, molecular rotation, and
molecular vibration as well as experimental methods for determining them, such as infrared
spectroscopy, Raman spectroscopy, and laser spectroscopy. Since lasers are often used for precision
spectroscopy, the course also covers the laser principles and laser-based spectroscopy methods.
Furthermore, the course covers recent hot research topics related to spectroscopy.

AKHEH 2 B (10:25 - 12:10) Every Thursday 10:25 - 12:10

FARHIZ Powerpoint 2 7 4 FEHWTHREZTVWET, A7 RiIv a7 R—Y X DXy va—
FHAEETT, Hi®La XAy ML 2IXESIEEL 3, EMWITEESL VR — b2
9, mAEHITZHREABRY D D £5,

I will give lectures using Powerpoint slides which can be downloaded from the course webpage.
I encourage you to participate in the lectures by asking questions or giving comments about the
lecture materials. Homework sets and reports will be assigned to you occasionally. The final exam
will be given at the end of the course.

fEd, ZES, WAGEBR T & & D iRa i,

Grading is based on your performance in homework, reports, class participation, the final exam,
etc.

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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Chemical Reactions
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UToihThs,

1. L2 SO D ZEHE

- AR RS TE BE Ffy

. BAERIE ERRE

. O TER AU

L ACERIED XA F 7 A
. ACFEBUG O EH

. R T o L EUS

. EEEE L ToLF RIS
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reaction dynamics. Main contents of the lecture are as follows.
1. Basics of chemical reaction theory

2. Chemical kinetics
3. Complex reactions and elementary reactions
4 . Molecular collision and chemical reactions
5. Dynamics in chemical reactions
6. Statistical theory of chemical reactions
7. Chemical reactions in solution
8. Chemical reactions on solid surface
REOHE Eit
lecture
BAERHE 5 & R, NT A, B X CHIEREER

attendance, quiz, and term examination

REOBRE - IE SUHL TR B & ORI L L ISIT oW T, BEARR T SUSHEEE 2> b 2 T O E RIS < A
WEFIEEA F I 7 ANBELERN I OWTHBET 2 2 LA HINE T 5, ELHBBARIE

This course is aimed to understand basic concepts of chemical reactions in gas phase, in liquid
phase, and on surface from the viewpoints of macroscopic chemical kinetics and microscopic
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Chemical Thermodynamics II

REORER - IE AFEE T, LRI ET O & LT, FIER LSS R, P LR, MEHADFEIE
SLMEBSISE L CRFREBOID T2 hOIciHRET I,
P22 1%. Szymon Chorazy FHERIZ, EHREEE XL CHEEDA X v 753 R— T 5,
This lecture is the continuation of Chemical Thermodynamics I, focusing on real systems and
multi-component systems, phase stability and phase transitions, and phase transition phenomena
and operation of quantum states based on statistical thermodynamics. Staff members of solid
state physical chemistry laboratory including, Szymon Chorazy, and Asuka Namai will support the
lectures.

REFE 1. BEVMOEDFHIED
(Ee vE, WEIER. ~> ) — O BEWE, W—rME, P kA & BESRET, %
MREE, IRIBHE, FEIEHR & TEE)
2. HHAHG & MR
(5. HOZEW (—fnRk) . HFHORLEL, =— vy 7 = 2 Mz & 2R O 23,
WRERRE, = v 27 2V = VOFHEBAL, 7 v X VHEE, 2 XAEEO 7 v XV HER, 27
Z— -« RV v <M A CVER)
3. MEHED
(W5, mFamMPRAIRE) 7. RFawmOEES, SOt TAHMIGER L Tw 54, RFwmm
FIEEED, D BECBIR E W= 2 v X — L OBIfR, #fiFt= > b o ©— L F RO MR, 2 ¥
FLROYEDE £, & 7 = VHBCEEEL FistEAR, BFHE BRE)
4. dExRALE
P DA 4 v OBIFHINE, TNA - 2y 7 VORBIER, LB, BEMG, v
YA o)

1. Thermodynamic description of mixtures
(Partial molar quantities, Dilute solution, Henry’s law, Liquid mixtures, Colligative properties,
Boiling point elevation and freezing point depression, Solubility, Osmotic
pressure, Real solution and activity)

2. Phase stability and phase transitions
(Introduction, The stabilities of phases (One-component systems), Expression of phase
equilibrium, Ehrenfest classification of phase transitions, Metastable states, Maxwell’s equal area
law, Landau theory, Landau theory of second-order phase transition, Slichter-Drickamer model,
Spin-transition)

3. Statistical thermodynamics
(Introduction, Quantum harmonic oscillator, Quantum translational motion, Three dimensional
free motion, Quantum rotational motion, The relation between the partition function and the
internal energy, The relation between statistical entropy and molecular partition function, The E
and S in two level system, The canonical partition function, Crystalline solid, Quantum statistics,
Quantum statistics, Superfluidity)

4. Equilibrium electrochemistry
(The thermodynamic properties of ions in solution, The Debye-Hiickel’s limiting law, Chemical
cells, Cell potential, The Nernst equation)

BEOHE Eie
Lecture
ARAERTT S A HE. T AN, B OHREBROBRERA L, BETMG 21T,

Attendence, short-test, end-term examination
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REOBRE - IE

REFTE

REOTE

B ARRTAR 5 3%

THERDOEED 5. KGRDE. HIROEZLFEORE L LERT 2, BIEOHIRTREZ 23

W&, BEZLT EITOoWTHITLS FETD 2,

The lecture will cover the nuclear synthesis, formation of solar system, evolution of the earth and

so on from a viewpoint of chemistry. Geochemical phenomena including environmental problems

will be covered.

1. JHEA B Nuclear Synthesis

2. KBg%R O, JEHEMEL Formation of the solar system and the element abundance

3. KiG%. HiIBROFE K DM History of the solar system and the earth

4. KR MWDK & #1L Evolution of atmosphere and ocean

5. [ AR HIER o b 2= A0 5% & ¥ B 95 B% Chemical composition of the solid earth and recycling of
materials

6. /K TOY)EPEER Chemical recycling in hydrosphere

7. NEEE) & #ERZEEBREE Environmental changes and human activities

WELIARX

Lecture and quizzes

BESM, vAR— b, BIRREBR

Classparticipation, homework, and final ezam
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REOBE - IE KEHTIE, 2B ﬁ%ﬁk@/\ﬁi Sk - ETEE, PRI OWTEHELCBEHL, S5ICHNITA
T FHEEE R 2 72DITR ED X ) BAFREVBENITEREHTD, iz, AHEEEH
HREFNITRS hé%ﬁ%‘l@ﬁ@%ﬁihom( NG, ZHITH Tz o TE, PER LIRS
WOWTEEHL TV ZEDNEE LW,
This class will explain syntheses, geometrical and electronic structures, and chemical and physical
properties of metal complexes, focusing on the molecular design of metal complexes for purpose-
designed functions. In addition, organometallic complexes and functional metal complexes realized
in biological systems will be also discussed. It is preferable that you have learnt elementary
inorganic chemistry prior to having this class.
1. RO
2. BEEARONIE @ JEHK - ARECAI T, SRR, RENE
3. fHARGHE ¢ AL, MG & SLARREE OB
4. BCALfEE @ RiGoms, MALFEHEREE - B, SEHMS
5. REIHHORILETIIC « EFBE - EXLE
6. @EHEON L
7. AEREAY 18 EFAL Ak WES. (/06 U
8. VR @ ARG EIHA ORE - tee (B0 2)
9. BAFHAE D BY T OG- AWK - HIE - HKEE
10. &ELEO5RORE
1. History of metal coordination chemistry
2. Structures of metal complexes: organic/inorganic ligands, stereoisomers, stability
3. Crystal field theory: ligand field, correlation between geometrical and electronic structures
4. Coordination bonding: bond strength, ligand exchange rate/mechanism, multiple bonds
5. Redox reaction/electron transfer/electrochemistry of metal complexes
6. Photochemistry of metal complexes
7. Organometallic chemistry: the 18-electron rule, syntheses, structure analyses, (catalytic/
photochemical) reactions
8. Introduction of bioinorganic chemistry: structures and functions of bio-related metal complexes
9. Supramolecular coordination chemistry: designs, syntheses, structures, and functions of
supermolecules
10. Future prospects of metal coordination chemistry
REDOTE R
Lecture
B AR 75 % HE L RS & IR ORR ziva L. BREGEHI 2175,

The final grade will be based on attendance and the results of the mid-term and final examinations.
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Organic Chemistry II(Structure) R
IS )

REORR - E BHRACEM OMEIE & SUSHEIZOWT, BEEEREOES, 2FHOEENET, 227 bricks
G, 2 FREMERIRICOW TR L 2. ARSBLEYOME, BoFHEIcowThid
N3, ERRENYE, B UFOERNGEEZH O LRI LV, TERENFICET 2EEED
12DIA T 4 ATV =%l 5, WBATYa—VIEUATOBE) TH 2.

1. D FEEMEOWN MR OE 2T, ARGERILE, SR, SRR L ERIRED
MG

2. HRILEYMOSFHUE LG - OB : o fiE, niid, 7V vk, B, G- R,
BOGHE &M, FLBRIR UG O HRE

3. AERILEYON FHUE LG @ o S8, n8E, 18ETFH

4. ART PVIT X DREEDVE @ RO, HA - AR, EEOT, KGR <7 oy

5. ARALFEORESE L SR OBEHILY:, LEEHR

REMMPICEEME L IEL, 2o wT 3 RoFEBZ1T Y. FEEOEBOK THIZ
A E1T .

This class will teach the structure and reactivity of organic compounds, using their history and
recent developments, analysis of molecular orbitals, structural analysis using spectroscopy, and
retrosynthetic analysis. The structure of organometallic compounds and supramolecular complexes
will also be discussed. It is preferable if students have a basic knowledge of quantum chemistry
and of the chemistry of transition metals. Questions can be discussed during the office hour. Class
schedule:

1. Synthetic strategies to make organic molecules: retrosynthetic analysis, design of synthetic
routes, stereochemistry, stereoselectivity and the structure of the transition state

2. Molecular orbitals for understanding the structure and reactivity of organic compounds:
sigma and pi bonds, allylic system, hyperconjugation, conductors/semiconductors, reactivity and
selectivity, the mechanism of pericyclic reactions

3. Molecular orbitals and structure of organometallic compounds: sigma complexes, pi complexes,
18 electrons rule

4. Spectroscopic analysis of the structure of organic compounds: IR, UV-Vis, MS NMR

5. History of organic chemistry and its future directions and chemical information

Practice problems will be provided, and based on these problems 3 partial exams will be
conducted. After each exam, the practice problems will be discussed.

BEDEE L 3oy
Lecture and 3 seminars
RRAERTHE 5 & HE L IcHET 2 BEHEICET 2 VR — b, PRERER (3], &0 2 8) & & kiR (4

D) 1Tk D AR 21T .

Reports, 3 partial exams (2 problems each), final exam (4 problems)
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Special Topics in Physical
Chemistry I

0530064

REOBR - X

BRE¥oHik

BUERHE S &

WEA L OREHITE . KA OMRBOMERREEMIZL T, b )T {MFHT 2, #
ELFE, BT WS, WFERUCFIHYL O KA R 3BT O, G 12 HOHEE T 4 L =N
ATEHTIT I,

This class is based on the research results of each professor's laboratory and students can learn the
frontiers in physical chemistry. Three lectures each on Structural Chemistry, Quantum Chemistry,
Solid State Physical Chemistry, and Chemical Reactions (omnibus lecture)

R

Lectures

HE. VA= MZXOFHET 2, 4 HOBEBOESTRTIZOWT, VR—-F2RELIZDDOD
LB G TE 2,

Evaluation will be based on attendance and reports. You have to submit all the 4 reports to get a
credit.

S1S2 4

PRy 1T

Special Topics in Physical
Chemistry 1I

0530065 [Py H 2

REOBER - X

REDHE
BB 5 %

AHBE T, BHEOEMOERTIEZIZRIFLN L WHEOWHE{LYD Py 7 ZiZoWw
T, YL RBE D Z N ZENOEHNT O Smi%E % BEG % 5 CFB IS 5, lBmAT
Va— N (EHOHYHE LHESEE) AL TO®BY Th s, BEID AT, (LFER
PRI CRAMT 5,
WEH

HLZH BENA

1 44 8H
41 15H
47 22H
5 6H
5H 16 H
5H20H
5H27H
6H 3H
6H10H
6H17H
10 6H24H

() #& Bu%
() &l #u%
(&) HE 8%
(&) ez REBUR
(A) W #d%
(&) <HiE>
(&) = Bud%
() I Bz
(&) FMRAEHE
(&) /INERHEHSL
(%) A IRHEEIE

O A~ W DN

© 00 N >

DFVAREE - B EES - 2 FRTF
AN HPETFEGEL T & 2 ST O RS EAT
BIBRMEITRAE L 72T OBETIRGE & BUS
il P 2] & A

BB OIS - (LSR8 &M

FRok T HEBR M BOEL IS & 2 R T« T O EBN T
BRI BT IR i O ol o JE B
DFACY ru=27 2OEHEFETFICH

HERE 7 72X —OEEE LLEG

EHRE L — ¥ — I & 2T - O F O mhimi

55816 B (B) IREH : BIRHORERTHFIC, 2IMHOBEL .

B

BAR X EIRFITHRR S L 2 BRI &

D R 2.
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Chemistry 1I 4
JHE A

REOBRZR - BIE

REDOTE

B ARRTAR 5 3%

KEHTI, FECTRINITIBBLET =AY BX 0 F 4 VA O SUSTEMREIZ O W T
U3, $hbb, FIVINIFAVEIIINT=FY, 7)V—=3IHNVETDHNEE, D
Ry EDNVRVEEE, FARERBHEEORE LIS SIzowWTESR, BETIE, BIBRRK
J& % Woodward-Hoffmann Il # ZEFE 1332, £/, 7o v T4 Z7HEHERIZOVWTHIBR,
U3 R L BRR USSR EE Bl o MR F R 0 O FUNHIL T 2. BRI LI TRE L NAE %
BHRL T2, BEAF Y2 — VI TO®EY) TH 3.

IR

1. S7F  FiuE, —BFRRE —BFET

2., IVINIFZVETIINT =F v WEE L RO
3. 7V = vp)v . HEE, WENE FEE T VEEKIG ARG
4. TRy HEE LSRR

5. B&ETEMEE

%P

1. FEBRIRRG

2. BTG

3. B CSIG

4. vyr<ruv—Kt

5. ¥V bhuv—Kit

In this class, you will learn reactive chemical species in addition to anion and cations in the S1

term. The materials cover the structure and reactivity of radical cations, radical anions, free

radicals, carbenes, carbene complexes, and organometallics. Afterwards, in the S2 term, you will

learn pericyclic reactions and the Woodward-Hoffmann rule as well as the frontier orbital theory,

which tells us if a certain pericyclic reaction is allowed or forbidden. You are supposed to master

the contents of the classes of Organic Chemistry I-III.

More specifically, the class will cover the following content:

In the S1 term,

(1) Neutral molecules: molecular orbitals, single-electron oxidation and single-electron reduction.

(2) Radical cations and radical anions: structure and reactivity.

(3) Free radicals: structure, stability, reactivity, generation methods, chain reactions, and synthetic
applications.

(4) Carbenes: Structure and their metal complexes

(5) Reactive organometallic species

In the S2 term

(1) Pericyclic reactions.

(2) Electrocyclic reactions.

(3) Cycloaddition reactions.

(4) Sigmatropic reactions.

(5) Cheletropic reactions.

i P SIONT

lecture and exercise

. hH VAR — b B X CHREBR iR E L CIHES 5.

Attendance, report and final exam
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Quantum Chemistry II

REOBE - HIE On the basis of the fundamental understanding on elementary quantum mechanics, students
learn about electronic structures of atoms and molecules, especially about methods of describing
many electron systems and about concept of chemical bonding. The contents of the lecture are as
follows:
I. Approximation Methods in Quantum Mechanics (i) Perturbation theory (ii) Variational methods
(iii) Problem solving on the approximation methods
II. Electronic Structure of Atoms (i) Atomic structure and electron spin (ii) Spin angular
momentum (iii) Slater's determinantal wave functions (iv) The first excited state of He (v) Matrix
elements calculated using Slater determinantal wave functions (vi) Hartree-Fock equation and the
method of self-consistent-field (SCF) (vii) Angular momentum of many-electron atoms
I11. Electronic structure of molecules (i) Molecular orbitals of hydrogen molecular ion (ii) Hiickel
MO method and molecular symmetry (iii) Electronic structure of H2 (vi) Improvement of Mos (v)
Qualitative approaches for obtaining MOs (vi) Molecular orbital calculations
Assistant Professors Erik Lotstedt and Takashi Hiroi cooperate in teaching the course.

BEDHE Lectures and problem solving

BRAERHE 5 3% Scores of final examination at the end of the term

L 1T (R LA am)
S1S2 34 0530068 | Inorganic Chemistry II(Metallic and Pa i " 2
Nonmetallic Compounds)

REOHRE - HIE FEBETEL LRI Tuy 7 nRONELERT 5, FNEORENEZNEEOYEOBIES
HEIZED XD ITRMEI AT HEHET 5,
Chemistry of main group elements and f-block elements is discussed. It is understood how the
property of each element is reflected in the structure and property of the substance containing the
element.

REEE (1) Befb &g B8 ). (2) AHIME (B9®). (B) AKFE (B10%), (4) 1ELHE: 7 v
VaE (E11®E), 6) 2mE: 7oy LHeE (F123), (6) 13Kk B 135), (1)
14 ed (5814 %), (8) 15 yck (35 156 %), (9) 16 ook (3 16 5). (10) 17 sk ¢
nury (E17E), (11D 18KKsHE  BrAx (B 18%), (12) 12 finsk (B21®), (13) &
THTEB LT 7 F= FuHE (24 %)
(1) Oxidation and Reduction (Ch.8), (2) Periodic Patterns (Ch.9), (3) Hydrogen (Ch.10), (4)
The Group 1 Elements (Ch.11), (5) The Group 2 Elements (Ch.12), (6) The Group 13 Elements
(Ch.13), (7) The Group 14 Elements (Ch.14), (8) The Group 15 Elements (Ch.15), (9) The
Group 16 Elements (Ch.16), (10) The Group 17 Elements (Ch.17), (11) The Group 18 Elements
(Ch.18), (12) The Rare Earth, Actinoid, and Postactinoid Elements (Ch.24)

REOHE (5] BX U [EE]
Lecture and Practice

BAERHE 5 % HiE. 74 XX vAR— b (D, B X CHREHR
The evaluation is performed based on attendance, the results of reports, and a term-end
examination.
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AHEETIE,. NS LZHHEICHHINDE 7 A Y b =7 L BEHROZEREIZOW TR T 2 & &b,
FNo 0 2L TERS, 2006 DILEADICHSCHT HICOWTHET 5, REEOZHIT.
bR 3 DI « DML EFEAEEFO P OBIHLEEREIT I ODEME L >TWVED
T, BTEET L 2L, REBOHMEEE L, BUHHRO ANEEZE L BT 2 MBS T2
. BEHMEEERFET L, BERFEICB T 5 BEREUE REER S b, 2O FTH
BRI E RS (7THRHOHE & TR OEE) Bfrsh s,

BEEEHE 1) B Introduction L2 & W 2 220 % X OFR# 224 ¥F Nuclear chemistry and related
sciences 7 A YV b — 7« BH#H O F)FH &£ JF B Applications and principles of isotopes and
radiations

2) BT & BUHE Nuclei and radio activities JR7#% (FEEk & FHSH, BFELE 74 Y b =7, K
FOERLEEZ ANV —, RFROLEN) BELBG (BUNEEZ & BUNRE. RO PR,
B, A O & BURE. BN KRB (BU AR ARG %
DK B WKRKGAE, FHARAE R ALR)

3) RIS E T A Y b — 785E Nuclear reactions and preparation of isotopes %K)t 1%
e DFECHE, MBS, B s - TR E T A Y b — TGS

4) JRF Nuclear energy JRFH O, RFFFHK, BONHERERED O - 5y BAZELE

5) HHROENE & W & O EAER Properties of radiations and interactions with materials
ML OBRR. vER. PMET BUNRRIC X 2ALESIE. BUNERO BRI IE T Rh R

6) MESHRDOMEE Measurements of radiations MO HH & JFHL - Rl BEEEA. FHEIUE.
SRS, v v F U — v o iR, R & 2, LEREEE RO A v —
WE. FHfEOYw L &

7) EFIS L 1LIREE Nuclear phenomena and chemical environments IEZ Gz KIF S
{LEZNR, AANT 7 =8IRSy +7 b afE

8) 74V r—=T LR DOFIA Applications of isotopes and radiations LT, BT
IVFAL T vEA ERWPE, EWE - BFRITBT 500

BEDOHE REFHBICL 2HBPA DL ND, BRREH P LFHRMNELEE & LTRL, 72

WBENBOMMELINET 2HN T/ A X eWMEREST 2L E LT, Z#EOMBEEIIT LX)

2B 5,

Lecture and quizzes

BRAERHE 5 & R B X CHIREBROFER TiRE L. Rl 217 D o

Class participation and final exam

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.

- 152 -



bRl (O fLsRletE o g W) * THHMHA

— ) Y %I 2 S N7 MY A
L | e | EME R 4 R B2
o= i | INE BB - B B
8182 4 0530071 Biomolecular Chemistry * A NE B #38H 2

BEOHE - BIE EV ORRKSD TH 2 EEDT 1L, T RGN 7 CRRELTEETE T 2. 2o Ok
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REDHE
BRESTE &

REOBRE - IE

For students having taken the courses of Quamtum Chemistry I and Quantum Chemistry II,

lectures are given on time-dependent phenomena and molecular symmetry.
I. Time-Dependent Phenomena in Chemistry

I.1. Time dependent perturbation theory

[.2. Transition probability

L1.3. Ferim's golden rule

[.4. Transition probability for optical transitions

L1.5. Electric and magnetic fields

1.6. Vectorial potential

1.7. Electromagnetic fields and 1D harmonic oscillators

1.8. Quantization of electromagnetic fields

[.9. Creation and annhilation operators

1.10. Black body radiation

I.11. Interaction between an electron and light

1.12. Dipole approximation

1.13. Oscillator strength

1.14. Determination of oscillator strength and the radiation dipole moment from spectra
I1. Molecular Symmetry and Group Theory

II.1. Molecular symmetry

I1.2. Group theory and the set of symmetry operations of an object

I1.3. Group multiplication tables and character tables

I1.4. Matrix representations for symmetry operations

I1.5. Reducible and irreducible representations

11.6. Great orthogonality theorem

I1.7. Characters

I1.8. Little orthogonality theorem

I1.9. Characters of reducible and irreducible representations

I1.10. Symmetry of vibrational modes

II.11. Construction of symmetry-adapted functions

I1.12. Symmetry of molecular orbitals

I1.13. Raman scattering and spectroscopy

[I.14. Symmetry and UV photoabsorption of p-difluorobenzene
Assistant Professors Erik Lotstedt and Takashi Hiroi cooperate in teaching the course.
Lectures and problem solving
Scores of final examination at the end of the term
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Chemistry I

REOBR - X

REETE

BREDHE

R ARRTAR 5 3%

AV R R 3 AR B R & LT BEFEIC & 2 RIERMTSUE R O Hiiff 0 2E5E, 3 X PR
L7 VvEyTF—vay  EROBIM ORERER ., FFEA A T 4 T L o> THEEY 5, K%
HMOBINZZ ZARTTANEeITIo WEOHRERBD DO, 177 2HT2) O NBIDNE
(10~15 N) £33, BRI DOFEHES S £ XA X —OLHEHO 2 (10:25 ~12:10) & 3R (13:00
~ 14:45) IZBARE S L 2,

* ZORBEIR, BRI 3 AN SR E T, (%E - MHKROEAD T IZEETE £
RADT, THEELSLZE WV, LFERO 4 FEEDEBEHR IR A)

The aim of this course, arranged for undergraduate students in the 3rd-year in Chemistry Course,
is to raise their basic skills in writing scientific papers and reports in English, in oral presentation
of scientific papers in English, and in discussion of scientific issues in English. The instructors are
all native speakers of English, and the class size is kept to be small (10 ~ 15 students per class) for
assuring the effective learning and teaching. At the beginning of the semester, a placement test is
held, and each class meets once a week in the second period (10:25 ~ 12:10) or in the third period
(13:00 ~ 14:45) on Saturday in the S semester.

FEORAT Y 2= VIZHU T OFEFER WEB ¥4 F 2R L TTE W,
http://www.chem.s.u-tokyo.ac.jp/08schooler/index.html
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Lecture and practice
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Grade: Attendance and the evaluation of homework and practice in the classroom.
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0530074 Basic Academic English for BHEA 2

Chemistry II

BREOBE - X

SREIE

BRE¥oHik

BUAERHE 5 &

PSR AR 4 SR R L LT, BERIT & 2 RHEEUIT AR SRR O Bl o Bl 3 & o'k
BIETVvEY T v a Y EamOBINOENE L, HFEA A T 1 TN X o TIRET 5, &
FH OB 7 AT T A EfTV, 77 2AHT DB 1 EORFEHNS £ A AL — 1R (8:30
~10:15) IZfHfs N2, WEOMREED 270,17 7 AH 12 ) O NBEH A# (10 ~ 15 A)
L9 2%,

*ZOREIE, BEBLEREEE 4 SEAN SRR T, (R - fIFEROFEEO T IFEETE £
RFADT, THERL S, (LFERO 3ELEDEBHKEEA)

The aim of this course, arranged for undergraduate students in the 4th-year in Chemistry Course,
is to raise their basic skills in writing scientific papers and reports in English, in oral presentation
of scientific papers in English, and in discussion of scientific issues in English. The instructors are
all native speakers of English, and the class size is kept to be small (10 ~ 15 students per class) for
assuring the effective learning and teaching. At the beginning of the semester, a placement test is
held, and each class meets once a week in the first period (8:30 ~ 10:15) in the S semester.
FEDAYT Y 2= VIZUT OLFEL WEB ¥ b 2B L TS W,
http://www.chem.s.u-tokyo.ac.jp/08schooler/index.html
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Lecture and practice
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Grade: Attendance and the evaluation of homework and practice in the classroom.

AR RF [4] LEHINTLBHBICOWNTIE, SFERBIETELL.
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0530081 Special Lecture on Advanced {LEEREHE 1
Chemistry VI
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LEHH E L RAF 3 HIR S ER, Uy A 7 L TEHR, LHEMLYEER) 258
L, HLoREE2 :8E L EREES» T AMER T BIE L. SAEARBBEEIRSLEN O HM%R
12X DRSS 2R AT O I HE X EFEMIc oW T, TR E D KE(LERHER
I TS %,

The Department of Chemistry and the three chemistry-related departments at the Graduate School
of Engineering (Department of Applied Chemistry, Department of Chemical System Engineering,
and Department of Chemistry and Biotechnology) jointly provide lectures on cutting-edge fields of
chemistry, with the goal of transcending the boundary between science and engineering to enhance
education and foster young researchers with global perspectives. Lectures will be given by invited
professors from abroad and specialists from Japan. Information about lecturer and schedule will
be announced on the billboard in Department of Chemistry.

Teaching staff: Associate Prof. Osman Mohammed Bakr

ihE (i) Intensive Lecturee

HJE & VAR — b Attendance and Report
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0530082 Special Lecture on Advanced {LEFEHERAHE 1
Chemistry VII

BREOBE - BIE

REDOTE
BB T 75 %

{U2EHI & TR 3 HIR S ER, LY A T o TEHR LHEGTEER) 258
HBL, BT oRZHE2 28F L EREE> T AMBERE BiE L. SMNEARBER P EN O HEM5R
T & el FITBI T 2R 21T O MNP HRE T I ow TR, TRE D KELERER
WEITTHMS 2,

The Department of Chemistry and the three chemistry-related departments at the Graduate School
of Engineering (Department of Applied Chemistry, Department of Chemical System Engineering,
and Department of Chemistry and Biotechnology) jointly provide lectures on cutting-edge fields of
chemistry, with the goal of transcending the boundary between science and engineering to enhance
education and foster young researchers with global perspectives. Lectures will be given by invited
professors from abroad and specialists from Japan. Information about lecturer and schedule will
be announced on the billboard in Department of Chemistry.

Teaching staff: Prof. Melanie S. Sanford

& (i) Intensive Lecture

H#E & VAR — b Attendance and Report

AR REF [4] LEHEINTLBHBICOVTIE, SFEREBETERL.
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Chemistry IX
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The Department of Chemistry and the three chemistry-related departments at the Graduate School
of Engineering (Department of Applied Chemistry, Department of Chemical System Engineering,
and Department of Chemistry and Biotechnology) jointly provide lectures on cutting-edge fields of
chemistry, with the goal of transcending the boundary between science and engineering to enhance
education and foster young researchers with global perspectives. Lectures will be given by invited
professors from abroad and specialists from Japan. Information about lecturer and schedule will
be announced on the billboard in Department of Chemistry.

BEOHE wE (B
Intensive Lecture
AAERTE S & HfE & VA=

Attendance and Report
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Research Ethics

REOBR - IE BAEORAROLE E LWitED S & £ DT R 23 L 724, UTF OFVEIZO W TR S 2.

BEMEOTOD  — b, fLsk - BEROMD T « REFEES G & IRAEDOER ((EE, KA,
Her. z o) & ZOEFGHEIGHLOEFRIILDZANED (Ko TEWITLRW) HEST Y 7 —
¥ aVIZoWTON— v, FIZRAHR, FERE (IR 1IR3 o MEBlRYPE, IFFEReHEE &
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Best practices for conducting scientific research will be introduced, and the reasons the scientific
community has adopted these procedures will be briefly covered. Appropriate methods of record-
keeping and documentation, which are essential to ensure replicability of research results, will
be explained. Research misconduct (fabrication, falsification, plagiarism and other forms of
misconduct) will be defined and explained, and examples will be presented. Authorship of
papers, the need to avoid dual publication, dealing with conflicts of interest, and issues related to
intellectual property (mainly patents and copyrights) will be discussed. Issues involved in reviewing
scientific papers and funding applications, and in applying for funding will also be discussed. The
need for compliance with governmental and institutional regulations (governing usage of funds,
harassment, safety, animal welfare, field surveys, etc.) will be covered. Appropriate procedures
for dealing with the news media and the public when publicizing scientific research results will be
briefly introduced. The material covered by this lecture may differ somewhat to match the needs of
each Department.

A HAGE : 2 2 < (1054 x 2. &F210 20, MHIZRED . ZoEKHER (20 2F2E)

English : Two conecutive periods (105 min x 2, Total 210 minutes, with a brief rest interval),
followed immeditely by an examination (20 min).

BEDHE i35 (lecture)
BRAESE 5 3% HERITE S W TEE XA 1% (Examination-Graded Pass/Fail)
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