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Lo I MBLZEL I IOBEANBTHI2E TS L OBER. CLEENZE MARNZOERES. CLERIGEERIC
DWTEANLMBETEE T2 2 LICL > T MECZOERWESOERZRD, YWBFHNEZIFICENRT 5,
MEHY HHETONAT R L (6 0912E) ZEMHET 20T, FFIIC moodle (2H 2 REBMB L Z DREZMET 2LENH D,

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.

DEEBZ Learning Objectives

BFHRICEDE, RFEECARI MLEEZ DI ENTES,
CE2ZACAZFEEICET 2R NFEOFENTE S,
BETNFICESWTHEARNFEOFENTE S,

CFERSRFBERICT 2EELZBREL, TN oICBET 2B EFENTE S,

b

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.
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a_|




11061276_H B FEE

ES

REEHEEE 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
Z | Quantum mechanics | 1st Examination
(Physical Chemistry Il, 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—T4a4>vH—ARAL | NFTX+2EE
HEIBIH (MR D3~5 | a2l —TFT4 v H—ARAOERS L CEBBROZEH (—RTOEBRNTFDOES, B
E1B 0EERR) BROFEFLART 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 | AMIREF L AkERTF B | NT X+ 3EEB
1 6~7EEDEEAR) —RITANIREF. ZRTATIRB FEAREREFO 2L —T 4 Y A—AREAEF—
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 | 2BFRFEAREDFAFY | MTZX4EHE
MEBLZN9~11E0EB0 | AEFHE. LBFRFOESFEBLEFEVICNT 2FBINE. KEHFAFV
REAND)
Z | 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 | #F89EEEBHEE MBI | TR F5EE
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 B | SEOUE & #AHFE—KA RER[EB LV 7 7 v TV T— LRGSR T 2REAEA. BOFEH (RPT 2L
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 | Wz & #oh s T8 WA, T> bAE—EBAFE KA
= | Adiabatic change and the | Adiabatic change, entropy, and the second law of thermodynamics
second law of
thermodynamics
8 H|ITrvbaE—ZF{eFT7XT | BEE WALWALBRICHEITZ2TY FOE—F{, E=XKATvbtor— F7XT
ZILF— IIF—EANILLFRILY TRILF—
Z | Entropy change and the Gibbs | Heat engine, entropy change in various processes, third-law entropy, and the Gibbs
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energy and Helmholtz energy.
9 B | MmEOMENEL REHEBER, 88, CFRT V2 v L EBEE
% | Physical transitions of pure | Phase diagram and phase boundary, phase rule, Chemical potential and phase
substances transitions.
10 | B | BEMAEEY BEDRNF, BROME. K2R OHEK
= | Simple mixtures The thermodynamic description of mixtures, properties of solutions, phase diagrams
of binary systems.
11 | B | t2FELsERLEtEIL RIEF 7 XALRNF — EFEER. RIGEREFLAETE, 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 | #ket#vhE PILY XD ENFHEBEH. #FOITRILF— BANFEHK
Z | Statistical thermodynamics The Boltzmann distribution, molecular partition function, mean molecular energy, and
thermodynamic functions.
13 | B | ZEREEE (1) CFERIGDRE., RER EREFEH. RISRE
| Chemical kinetics (1) The rates of chemical reactions, rate equations and rate constants, and reaction
order.
14 | B | tFRIGERE (2) BEATREN, 1 ARIGE 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 | tFRIGERE (3) RICHRE, EBREBEOBEM L RIG~DEA
& | Chemical kinetics (3) Reaction mechanism and application of steady-state approximation to complex
reactions.

FE1EZ14+ Prerequisite(s)

H | MEBLZL I, NIOEERETHZ, MELFZOMBIIL LIV, BF - YEFOERARHIVETH 2,

=

gz | This class is designed for the practice of the Physical Chemistry I, I, and Ill. Fundamental knowledge of physics and

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

BEBMASEE (F8 - GBS

Required study time, Preparation and review

H | 2E4&0EE WELZE 1L I, 1) 0EE L, moodle ICEWTIEE LTOEBMBEZ BRIV TEIMLENDH Y, FEICIK
FREEIBHETH D,

Students are required to review second-year classes (Physical Chemistry I, Il, ) and solve the exercises specified on Moodle

b

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

HRE BEE Textbooks/Reference Books

B | #RE/ [7h¥r2 9EALE F£10MR £, T BZR{EPEEA 978-4-8079-0908-7
2EE/ (87 ERhr oA E Tl (BHit) 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

BUERHI D kKR O E% Grading Policy

H | 8RopiEe. FEOREYEZINKL -BROBROBMOBRETIHEEZT >, BREN 60%BULTEELT D,

TELH > 7-3HmElE. FHEZITHAL,

Bt

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.

BEEIEZ Point to consider
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H | B#E=Ex2/_FEd52L,
BIZmoodle #ZB L THRICHKEL, RFEDAALTFLREZFzvIdT5H5IE,
BF - YEBEFOERMBIPIVETCHDOTEET S 2L, WA TONT X MEATERT 20, FE/ — FOREEZKRD 256
bLbHh b,
BRECTEREZNES 2HEI1E. 47, [FaIC] BYURBICEKT D L,
TIEN B > 723561, RAETHE RN & T 5,
Z | 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.




