b2kt * T LA

e - | e | S FHA HES | B
N fLah 2 1 o
4 (Fri)5 16:50-18:35 525 | 0530002 Chemical Thermodynamics I Rk H 2

(523 o HAR - 2] AR ik, MBHHA, FEXE, IV <Rzt L3 2D %0
HERENTARITIMZ T, 74/ YE— FLERmMPITNAEDRZ THBLZIT Do RFEIX PHBEZBIZL
ARG EIE TINRHEDE. TR EBIE. &6 F ) R RHEE L EMEEBOARA R v 703 K-+ 3 2,
In this lecture, basics of chemical thermodaynamics such as equation of state, real systems, and Boltzmann
distribution, with addition of advanced topics such as phonon modes will be taught. The lectures will be
supported by the staff members of solid state physical chemistry laboratory, K. Nakabayashi (assistant
professor), A. Namai (assistant professor), K. Nakagawa (project assistant professor), K. Imoto (project
assistant professor), and M. Yoshikiyo (project assistant professor).
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+ Introduction

« Virial equation and Van der Waals’ equation of state

+ Critical phenomenon and critical point

+ Real systems, Berthelot’s equation and Dieterici’s equation

+ Diathermic and adiabatic walls and molecular theory interpretation of internal energy
+ Configurations and weights, Boltzmann distribution (statistical thermodynamics, Boltzmann distribution
law, molecular partition function)

» Thermodynamics of chemical reaction

+ Chemical potential

- Phase diagrams (Lever rule, solid solution, Zone melting method)

+ Superfluidity phenomenon (Bose-Einstein condensation)

+ Thermodynamics relations

+ Concept of fugacity

+ Mixing of materials
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Attendence, short-test, end-term examination
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Self-produced text book is to be distributed.
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Atkins' Physical Chemistry
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[#22E o B2 - #%7£] In this course, students learn basic principles of quantum mechanics through a variety
of examples in atomic physics and molecular science. They learn about a particle in a box from optical
transitions of dye molecules, harmonic oscillators from vibrational spectra of molecules, angular momenta
from rotational spectra of molecules, and a hydrogen atom from its atomic spectra.

(322351 =3 mEH R 5 R
[#%% D %] Lectures will be given.
[ g Ml /7] Grading is based on the final exam scores.

[Z#1F#] “Quantum Mechanics of Molecular Structures” by K. Yamanouchi (Springer).
[ PG oRE]. LN B F CEEFEE)

[Z%E] “Molecular Quantum Mechanics” by P. W. Atkins and R. S. Friedman (Oxford University Press)
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[#%]#]) Descriptive Inorganic Chemistry, G. Rayner-Canham, T. Overton, Freeman
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[#%223 @ HiZ - ##32] The goal of Analytical Chemistry is to provide a sound physical understanding of the
principles of analytical chemistry and to show how these principles are applied in chemistry and related
disciplines-especially in life sciences and envitronmental science.
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The analytical process (0)

Chemical measurements (1)

Tools of the trade (2)

Experimental error (3)

Chemical equilibrium (6)

Monoprotic acid-base equilibria (9)

Polyprotic acid-base equilibria 1 (10)

Break

Acid-base titrations (11)

Fundamentals of electrochemistry (14) -1

Fundamentals of electrochemistry (15) -2

Fundamentals of spectrophotometry (18)

13. TEST
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[ZF13] Quantitative Chemical Analysis, Ninth Edition
Daniel C. Harris
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[#2¢5tm] BHE#H 9H 30H
. Atoms and Molecules; Orbitals and Bonding
. Alkanes
. Alkenes and Alkynes
. Stereochemistry
. Rings
. Substituted Alkanes: Alkyl Halides, Alcohols, Amines, Ethers, Thiols and Thioethers;
. Substitution Reactions: The SN2 and SN1 Reactions
. Elimination Reactions: The E1 and E2 Reactions
. Electrophilic Additions to Alkenes
. More Additions to = Bonds
. Radical Reactions
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. Dienes and the Allyl System: 2p Orbitals in Conjugation
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. Aromaticity
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. Substitution Reactions of Aromatic Compounds

. Carbonyl Chemistry 1: Addition Reactions

. Carboxylic Acids

. Derivatives of Carboxylic Acids: Acyl Compounds
19. Carbonyl Chemistry 2: Reactions at the a Position

(o] i

[t ar il Aik] B Chs 2 ), HiET A, HERT 2+ OEREBREWICHN S 2
[##13] Organic Chemistry, Fifth Edition

Maitland Jones, Jr., Steven A. Fleming,

W.W. Norton & Co. ISBN: 978-0393937138

(HAGFER v a — v XHEBEF GBSO (&, T) HELFEFN)

[Z%E] “Study Guide/Solutions Manual: for Organic Chemistry”, Fourth Edition (or below), Maitland
Jones, Jr.; Henry L. Gingrich; Steven. A. Fleming, W. W. Norton & Co., Inc. 2010.
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Elementary Academic English for Chemistry: The aim of this course, arranged for undergraduate
students in the 2nd-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 (8:30~10:15 am) or in
the third period (10:25~12:10 am) on Saturday in the A semester.
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http://www.chem.s.u-tokyo.ac.jp/chemistry/
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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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Text book: Announced at the first class after the placement test.

(2% E] WIROEEOBRITIRRT 2,
Text book: Announced at the first class after the placement test.
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