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RIB 9 %E/Subject Categories

HERZE /Faculty /TERZE/ T ERFE : /School of | SEEREE/Availability | /A&/%F :/Available/Available
Science and Technology/School of Science
and Technology

555 /Field /EMYERFE/ME - MARZE | £R/Year /3ER/3ER ¢ /3rd Year/3rd
/Academic Field of Materials and Life Year
Science/Academic  Field of Materials
Science

SRF2% /Program /EPERRB/EFEREIR : /Specialized | FHi/Semester /R H /e 8 /First
Foundational Subjects/Specialized term/First term
Foundational Subjects

43%8/Category /AbF /16 /Chemistry/Chemistry fE2 H B5BR/Day & Period | /7K 2:/Wed.2

FLB1E#/Course Information

FEEIES 11013206

/Timetable Number

BEHES 11061277

/Course Number

B %4/ Credits 2

TR #% - B : Lecture/Practicum

/Course Type

2 7 Z/Class mb

BERBEZ YR 5EE : Exercises in Physical Chemistry

/Course Title

BUHEL /—/ 8 WG /EHE BEZR/PAE EKT/EE B/AXK BA/E&# B : ICHINOSE

/ Instructor(s) Nobuyuki/MACHIDA Shinjiro/NAKANISHI Hideyuki/WAKASUGI Takashi/NORISUE Tomohisa/KANAORI
Kenji

Z O fth/Other A r—ry TERER | BREREEM D — R4 | PBL EERE Project DX ER®E
B Internship £ IGP Based Learning ICT Usage in Learning
EBRBROHHHEICK
LYY=
Practical Teacher

BMEFNY T B_PS2330

/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | tF1. . BLEZL I, IOEEANBRTHI2EFimP L UOEER. CERNF. RIANDFOERER. CERIGRERIC
DWTEANAMBEZEE T 52 LICL->T. MELMFOEBRNESOERL RO, MEAZHNEZAICERT 5,
PEr LA TO/ITZ S (6 0DRE) #EMT 5D T, HF1IC moodle ICH 2 BEMBEL X DREX AT 2DENDH 5,

% | Learn fundamental concepts in physical chemistry through solving basic problems in quantum theory, chemical
thermodynamics, statistical thermodynamics,and kinetics.

Examination (about 60 minutes) will be conducted from the first session, so it is necessary to study the exercises and their
answers in the moodle system in advance.

FEDEEFIZ Learning Objectives

B | EFWICEDE, RFEECARI MLEEX LI ENTE S,
CZZA AR TEICBE T 2BNFEDENTE 3,
METHRBICEDOVWCHELRNFEDRENTE S,
CFRISEHBERICT 2HELZERL. TNOICEAT2RALHENTE S,

= | Able to consider the atomic structures and spectra based on the quantum theory.

Able to calculate changes in the functions in the thermodynamics concerning to chemical changes and equilibria.
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Able to calculate some simple thermodynamic functions based on the statistical thermodynamics.

Able to do basic and advanced calculations concerning the rate law through its total understanding.

i

BE20ERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | EFTHOEBEHE WELZINDOL | AFZX+1EE
~2EHDEEANR) HHAZIOR—TORFETILORBEFRE 2L —T a4 v H—FAREA L FEHE
. RENBEM ORI, THEEIERE
Z | Quantum mechanics | 1st Examination
(Physical Chemistry I, Lecture | Classical mechanics, the old quantum theory of Bohr's atomic model, the Schrédinger
1-2) equation and wave functions, the stochastic interpretation of wave functions, the
uncertainty principle
2 H|Yab—T4vA-—FEAL | NTX+2EHE
HEIBH (MEBAFEND3~5 | a2l —T4 v H—ARAOERS L CEBBROEH (—RTOEBHNTFDES, B
BB 0RERR) BROEFART v B ITDHTFOEE (FFIUHR), —RTHFERT Vv
LR OKLTF DEE))
% | Schrédinger equation and | 2nd Examination
wavefunction (Physical | Schrédinger equation and wavefunction requirements (one-dimensional free particle
Chemistry Il, Lecture 3-5) motion, particle motion in a finite rectangular potential (tunnel effect), particle motion
in an infinit one-dimensional well potential)
3 B | AMIREF L AkERTF W8 | NT X+ 3EEB
1 6~7EEDEEAR) —RITANIREF. ZRTATIRB FEAREREFO 2L —T 4 Y A—AREAEF—
B ZILDOFAR
% | Harmonic  oscillator  and | 3rd examination
hydrongen atom (Physical | One-dimensional harmonic oscillator, three-dimensional harmonic oscillator,
Chemistry Il, Lecture 6-7) Schrodinger equation and orbital shape of hydrogen atom
4 B | #BFRFELAREDFAFY | NTZX4[EHE
MEBLZN9~110EB0 | AEFHE. L2BFRFOEFEBLEFEVICNT 2FBIRNE, KEHFAF
REAND)
Z | Multiple electron atoms and | 4th examination
hydrogen molecular jon | Angular momentum, multiple-electron atoms, hydrogen molecular ion
(Physical Chemistry Il, Lecture
9-11)
5 B | #F89EEEBHEE MBI | TR 5EE
FUN12~150B0RERN | ZBEFHF. BLUOEE 1 EFRHOFICHT 5L 2 v 7 LEll BkEE
=)
& | Molecular orbital theory and | Molecular orbital theory and hybrid orbital theory (Physical Chemistry I, Lecture 12-
hybrid orbital theory (Physical | 15)
Chemistry Il, Lecture 12-15)
6 B | SAEOHE L BNFE KA RER[EB LV 7 7 v TILT—LRASERICH T 2REAER. BOFEH (AP
F— TrRILE—) ERAGLF
& | The properties of gases and | Equations of state for the perfect gas and the van der Waals gas. Properties of
the first law of | thermodynamic functions and thermochemistry.
thermodynamics
7 B | ezt & 2o E TR WrEzefh, T hboe— BN FE LR
= | Adiabatic change and the | Adiabatic change, entropy, and the second law of thermodynamics
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second law of
thermodynamics

8 H| T bAE—Z{eX 7T | BMEE WALWARBRICEITA2T Y AL —Z, F=Z KT bAL— F7XT
LF— FIF— NI LFRILY T RILF—
% | Entropy change and the Gibbs | Heat engine, entropy change in various processes, third-law entropy, and the Gibbs
energy and Helmholtz energy.
9 B | MyEOMENEL REHEBER. 8. CFRT V2 v LG
= | Physical transitions of pure | Phase diagram and phase boundary, phase rule, Chemical potential and phase
substances transitions.
10 | B | BLEEY BEOBRNF, BAROME., ZHHHRDIER
Z | Simple mixtures The thermodynamic description of mixtures, properties of solutions, phase diagrams
of binary systems.
11 | B | t2FELsERtEtEIL RIEF 7 XALRNF — EFEER. RIGEEFLAETE, EBEME RV FOR
% | Chemical equilibrium and | The reaction Gibbs energy and equilibrium constant, the response of equilibria to the
electrochemical cells conditions, the electrode potentials and the Nernst equation.
12 | B | #&Et#vhE PIVY R URHEDFHEBE, 2 FOIxILY— BNHFEK
% | Statistical thermodynamics The Boltzmann distribution, molecular partition function, mean molecular energy, and
thermodynamic functions.
13 | B | t¥RGERE (1) CERISORE., RER & RETFH. RIGKE
% | Chemical kinetics (1) The rates of chemical reactions, rate equations and rate constants, and reaction
order.
14 | B | tFRIGRE (2) BEATREN, 1 RRIGE 2R RIG. FEERERETEH, TLZTRANRTA—4—
% | Chemical kinetics (2) Integrated rate laws, first- and second-order reactions, equilibrium constants and
rate constants, and the Arrhenius parameters.
15 | B | LZRSEE (3) FRICHERE, ESREEOEHL RIC~DEA

ZE | Chemical kinetics (3) Reaction mechanism and application of steady-state approximation to complex

reactions.

FE1EZ14+ Prerequisite(s)

B | 98LFIL I, NOBEBERETHS, MEBLFOMSEIEE LY, HF - WEBFZOERANFB I VETH 2,
% | This class is designed for the practice of the Physical Chemistry I, Il, and Ill. Fundamental knowledge of physics and

mathematics as well as that of physical chemistry is required to take this class.

RERMNEE (T8 -

BEE)

Required study time, Preparation and review

H 2EEDRE MEBAZ L I, ) OFEZBE, moodle ICHEWTERE LISREREAEIICEVTEBNELD Y., FEICIH
FREEN’VETH S,
T | Students are required to review second-year classes (Physical Chemistry I, I1, lll) and solve the exercises specified on Moodle

in advance, so about three hours of preparation is required.

HR}E SEZE Textbooks/Reference Books

H HRE/ [7h¥r2 PEBAS F10k L£, Tl Ex{UEFEA 978-4-8079-0908-7
sxZE/ [87FE] (Bt 978-4-06-51333
% | (Text book)

Atkins Physical Chemistry 1st volume, Tokyo Kagaku Dojin, 978-4-8079-0908-7
(Reference book)
Quantum Chemistry, Kodansha Scientific Co. Ltd. 978-4-06-513330-9

BB D iR R VEL# Grading Policy

H

HEBROMIEE . FTEORBYE MR L -BROBROREMOB/RERTIHMEZIT . BREN 60%ULTAERE T S,
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REDH-7=HBEE, FHAZETHERL,

b

The evaluation will be based on the total score, taking into account the results of each test and submitted work, etc. A score

of 60% or more will be considered a pass.

E =A% Point to consider

I | B8
el

BHESAEST DI L,
®IZ moodle Z5 B L THRICIEWL, KEOXALTRLREZFzvI$T5IE,

HZ - YEFOEBNFEILETHLDOTHAET S L, WHETONT X MNEATERT 20, FEB/ — FOREEKRD 25HE
HH5,

ARETERERET 2HAE. 4T [FFIC] BEBBIOEKS 5T L,

RNEN & > 1o3mEd. BB RN E T 5,

i

Students are required to bring a scientific calculator, and to always refer to Moodle. Follow the instructions, and check their

university email address.

Basic knowledge of mathematics and physics is required, so students are required to study on their own. Classes are
conducted in the form of face-to-face examination, and sometimes, students may be required to submit preparation notes.

If you are going to be absent from an examination, due to illness or other reasons, you must contact the instructor in charge
"in advance."

If any cheating is found, your grade will not be evaluated.




