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RIB 9 %E/Subject Categories
IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology
FI5% /Field /¥E - MHREFE : /Academic Field of | & /Year /34X :/3rd Year
Materials Science
sBf2% /Program /EPIERRIR : /Specialized Foundational | % #8/Semester /RTFHR : /First term
Subjects
43%8/Category /1= 1 /Chemistry fE2 H B5BR/Day & Period | /7K 2:/Wed.2
FLB1E#/Course Information
FEEIES 11013206
/Timetable Number
REES 11061277
/Course Number
B %4/Credits 2
TR #% - B : Lecture/Practicum
/Course Type
2 7 Z/Class mb
BERBEZ YR EE : Exercises in Physical Chemistry
/Course Title
BUHEL JETH EZBB/AIR BA/RAE BT/ EE E/BA4O0 #£Z/£ B : /MACHIDA
/ Instructor(s) Shinjiro/NORISUE Tomohisa/NAKANISHI Hideyuki/WAKASUGI Takashi/NONOGUCHI
Yoshiyuki/KANAORI Kenji
% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning
RERBRODHHHEICLD
B /Practical Teacher
BMBF> YT

/Numbering Code

BEDHK - 52 /Objectives and Outline of the Course
H [ Z1. Il HBEFEL I, IIOFEBZANBRTHI2EFRS LTEER. LERANF. MERNWFOERER, LFRIGERERIC
DWTEANAMBEZEEZ T 22 LICE > T, VEMFOEBNESOEEL R, MBALFENERAICERT 5,
MEDOFETDNTR L (6 0912E) £FEHET 2D T, FRIIC moodle (CH 2 EBMBEE Z DREEWRT D2MNELH 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.
FBDZEBRE /Learning Objectives
B | EF7WICEDE, RFBEECARI MLEEXHIENTE S,
EFZACAZFEICBET 2BNFEDFENTE 5,
MEAZICEDSDVWCHELRANFEBOHENTE S,
CZERISRHERICT 2FELZERL, TNOICBT2ALHENTE 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.
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.
FBEZOERE D FHEEE / Fulfillment of Course Goals (JABEE BS:&ER B D #)
-]
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RETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | ETHOEBEHE WELZINDOL | AFZX+1EE
~2EHDEEANR) HHAZNOR—TORFETILORBEEFRE 2L —T a4 v H—FAREA L FEHE
. REBEM ORI, THEEILRE
% | Quantum mechanics | 1st Examination
(Physical Chemistry II, 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|>val—T4q4>vH—ARAL | INFTZX+2EE
BB WELZND3~5 | Yalb—T 4 vH—AEAOERS L CRBEROES (—RTOBHNFOES. B
BB ORERR) BROFELART v IICH T DT OEE (L 2UHR). —REHFEKRT v
LR OKLTF DEE))
% | Schrodinger 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 | AR 7 L AkERTF B | NT X+ 3EEB
Z 6 ~T7EBDEEAR) —RITATNIRE 7. ZRTCAMIRES F L AFREREFO 2L —T 4 v A—FRRA L F—
B ZILDOFAR
Z | Harmonic oscillator  and | 3rd examination
hydrongen atom (Physical | One-dimensional harmonic oscillator, three-dimensional harmonic oscillator,
Chemistry Il, Lecture 6-7) Schrédinger equation and orbital shape of hydrogen atom
4 B | #BFRFEAREDFAFY | MTZX4EHE
MEBLZN9~110EB0 | AEFHE. LBFRFOEFEBLEFEVICNT 2FBINE. KEHFAFV
REAR)
% | Multiple electron atoms and | 4th examination
hydrogen molecular ion | Angular momentum, multiple-electron atoms, hydrogen molecular ion
(Physical Chemistry Il, Lecture
9-11)
5 B | #F8&EECBAEE WWEL | NTXF5EE
ZFN12~150B0RERN | ZREFHF. BLUOHE 1 EFROFICHT 2L 2 v 7 LEEL EREE
=)
& | 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 H | SEoME L BAHFE—KA TESAEBLVT7 7 T AT ALRSAEICH T 2REAER. BHOFEKR (KPR
F—l IVRLE—) EEMLFE
& | 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 | W21 & 2 FE R WraZf, T hboe—cBMNFE LA
= | Adiabatic change and the | Adiabatic change, entropy, and the second law of thermodynamics
second law of
thermodynamics
8 H|TrvbRE-—Z(eX7RT | #EE WALWAABRICEIT2T Y bR —Zb, FZ XAz bAr— F7XT
ZILF— IIF—EANILLFRILY TRILF—
Z | Entropy change and the Gibbs | Heat engine, entropy change in various processes, third-law entropy, and the Gibbs
energy and Helmholtz energy.
9 B | MmEOMENEL IR ERER, R CFRT v L EBER
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= | Physical transitions of pure | Phase diagram and phase boundary, phase rule, Chemical potential and phase
substances transitions.
10 B | BlLEEY BEORNF, BROME, ZKHFROHEK
= | Simple mixtures The thermodynamic description of mixtures, properties of solutions, phase diagrams
of binary systems.
11 B | btFFELEEFE L RIGF 7 XL RILF — & FEER, RIGEHFEAFFE, EBEME RV X DO
% | 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#NZF RVY 2ot EDFREEH. 2 FOTRILE— BAHFEK
Z | Statistical thermodynamics The Boltzmann distribution, molecular partition function, mean molecular energy, and
thermodynamic functions.
13 | B | tZERSEE (1) CFERIGORE, RER EREFEH. RISRE
# | Chemical kinetics (1) The rates of chemical reactions, rate equations and rate constants, and reaction
order.
14 | B | tFRIGERE (2) BARRER, 1 RRIGE 2RRIG. FEEREREEH., TLZTANITA—L—
% | Chemical kinetics (2) Integrated rate laws, first- and second-order reactions, equilibrium constants and
rate constants, and the Arrhenius parameters.
15 | B | tZRSEE (3) FRICHERE, ESREEOEHL RIC~DEA
ZE | Chemical kinetics (3) Reaction mechanism and application of steady-state approximation to complex
reactions.

B1EEM /Prerequisite(s)

H | WBLZL I, IIOBEERETHD, MELFOMBIEL L LY, 8P - YEBEFOERANAIDLETH 3,
% | 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.

RERBBNFEE (8 - 15F%) /Required study time, Preparation and review

B | 2EE0EE WELS 1 1, D) 0EBE, moodle ICHWTIEE LIDEBRELEICBLTHLEAH Y, FTHICIE
MREENIVETH D,
T | Students are required to review second-year classes (Physical Chemistry I, I, 11l) and solve the exercises specified on Moodle

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

#HRlE SZ2E /Textbooks/Reference Books

H HRE/ [7h¥r2 PBASE F10k E£, Tl Ex{UEFEA 978-4-8079-0908-7
sEE/ [EF HEELrSISHAE Tl (GE#) 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

PR D =k O E% /Grading Policy

B | RBROKEL., FEOREDEZNKL 7-EFL0OBROBRMOBRETCIHAEZIT S, BREN 60%ULTEK LT 5,
TIENH > T235E 1, FHEZITHR L,

Z | 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.

BEEIESE /Point to consider

B | B#ES2FEST5I &,

HIZmoodle #BB L THRRICHWL., REFOXALTRLREF v 7§52,
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B2 - YBZFOEBNBIVETCHLIOTEEZTI L, WATONT A MERATERT 2. FE/ — FDREZKD 354
HH 5,

BAETEREZXET 5B, L7, [FaNIC] BEHBICERT 22 &,

RIEA B > 1FmE . REFMN RN E T 5,

b

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.




