2025 FE Y F /R

11061080_1k= I

RIB 9 %E/Subject Categories

SERZE /Faculty

/I=RZE/IT=R%¥E : /School of
Science and Technology/School of Science
and Technology

S EERBIE/Availability

/B /%A :/Available/Available

555 /Field /EMYERFE/ME - MARZE | £R/Year /1ER/1TER ¢ /1st Year/1st
/Academic Field of Materials and Life Year
Science/Academic  Field of Materials
Science

SRF2% /Program /EFIERRIE/EPERREIE  /Specialized | #3/Semester /% /% EH . /Second
Foundational Subjects/Specialized term/Second term
Foundational Subjects

2 48/Category /fLF/1ZF . /Chemistry/Chemistry 2 HK:fR/Day & Period | /£ 2: /Fri.2

FLB1E#/Course Information

FEEIES 11025201

/Timetable Number

BEHES 11061080

/Course Number

B %4/ Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class ma

BERBLA {£% 1l : Fundamental Chemistry |l

/Course Title

HEHEL /— /M w/EF & ICHINOSE Nobuyuki/WAKASUGI Takashi

/ Instructor(s)

% D At/Other Av&—r>y 7EER | BBRRSERGT D — 224 | PBL £#ERE Project DX JEMAIE
B Internship BB IGP Based Learning ICT Usage in Learning
EBERBROHDHEICL
3%E
Practical Teacher

BANEFnNY T B_PS2330

/Numbering Code

2EDEK - 2 Objectives and Outline of the Course

S|

ERTEE LI RICE I 2ERNLESH OHEHE L. KETOYEIEADBAZITS, FIAFRNZICET 289 %R0
IC2ET 5,

£

Starting from the basic concepts in chemistry studied in high school classes, learn fundamental chemical thermodynamics
and its related areas through the introductory subjects to the physical chemistry classes in KIT.

i

=

DEZEEZ Learning Objectives

BRESAEOUE L HFEESRICOVWTERT 2,

P FEICEBHEEERZER L. REIEOEEHZBRT 5,

CERT Vv LOMRZERE L, HENMICHIT 2 RERCIEEZERT 5,
BARBRCARDR—AIMEICOWTERET B,
BNFEHDOROBIRILF—INEZEET 5,

Iy hObE—ofEREBRT 5,

BENZEMAEF T AEHI XL 0T SEBR L, FEEHRCEEN L 0BREERT 5,
REXORIZEZFZVP, — XK. ZRRIGICB T2 BEZATETEL L51CT 5,

Bt

To understand the properties and kinetic model of the ideal gas.
Understand the molecular interactions and properties of real gasses.
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Understand the concept of the chemical potential and phase diagram and phase rule in physical transformations.

Understand the ideal solutions and their colligative properties.

Understand the heat transactions of the systems using the first law of thermodynamics.

Understand the entropy concept.

Understand the spontaneous changes from the Gibbs free energy and its relationships with equilibrium constant and that

with electromotive forces.

Learn the rate law to calculate the temporal changes of the reactants and products in the first- and second-order reactions.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | WEO=ZRLELERT Vv | BESKOME, [EHDFEER
(1)
Z | Phase transition of pure | To learn the properties of gases and the kinetic theory of gases.
substances and chemical
potential (1)
2 B | WEBOZRBEMERT Vv | YZRATL—FRLY I D, Ry roHh, EESE. BF - 9FEICE<H
L(2)
% | Phase transition of pure | To learn the Boltzmann distribution and the Maxwell-Boltzmann distribution.
substances and chemical | Molecular interaction and real gases.
potential (2)
3 H | WEO=ZRBEFERT v | REOZE( MWEOZRE), KREN, LERT v, FT7X0OREE
L(3)
% | Phase transition of pure | To learn physical transformation, vapor-liquid equilibrium, and the phase diagram.
substances and chemical
potential (3)
4 H | MEO=ZRRLAERT Vv | ZKJEHR. KOFEE, BEMOEE. Pt oiEfl
L(4)
& | Phase transition of pure | To learn chemical potential and phase stability.
substances and chemical
potential (4)
5 B | MEOZREBELERT v | BEARE T 7—LOKRAL 2EOFRORER (EH—EAR., BE—HEMKX., #aX)
L (5)
I | Phase transition of simple | Phase transition of simple mixtures (1)
mixtures (1)
6 H | BamoREZEL (1) FEBERARE A~V ) —DER BOELE (B EFRE, LFERT 2 vi), BRE
BhiR., HEUEESY & ERAORE—HAKX
& | Phase transition of simple | To learn partial molar volume, solid-solute equilibrium, eutectic mixture.
mixtures (2)
7 B | BEa®oREEL (2) BROR—EE GERERET. RESKET. BRLR. BEELR) CFERT Y
¥ L
& | Phase transition of simple | To learn colligative properties of solution, and the role of chemical potential.
mixtures (3)
8 H | BIEORE FETZAE (1 -TORBICOVWTHEEZT)
Z | Summary of the first half of | Midterm examination for the subjects in the first half of the class.
the class
9 B | #h% (1) IRLF—H/. AEPTRILF— BROFE—ER
& | Thermodynamics (1) To learn the first law among, heat, work, and the internal energy.
10 | B | #7% (2) Iy RILE— REBEME~AZXDOEL, ATV RILE—
& | Thermodynamics (2) To learn enthalpy including thermochemistry (the Hess's law, state function, and bond
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enthalpy).
11 B | #7h% (3) BRBELHANFETIRL, T hoe—
& | Thermodynamics (3) To learn spontaneous processes and entropy (the second law).
12 B | #7% (4) F7IBEHBE BREN, LFRT v L YR - LFFE
& | Thermodynamics (4) To learn the relationship between the Gibbs free energy and spontaneous processes,
and the relationship between physical or chemical equilibrium and chemical potential.
13 B | #Hh% (5) F7REH L FEEHR. BEXMF
Z | Thermodynamics (5) To learn equilibrium constants and equilibrium electrochemistry as an application of
the Gibbs function.
14 B | RIGERE (1) BER & RISRE. — RIS & ZRRIG
& | Chemical kinetics (1) To learn the rate law including reaction order, first- and second-order reactions.
15 B | RISEE (2) CERGREICKEZESEZ 5RF. 7L=27 X0, il
& | Chemical kinetics (2) To learn the factors affecting the reaction rates, the Arrhenius equation, and catalysts.

FE1EZt+ Prerequisite(s)

B | @RToF BB, HEOBEZAIRET D,
RETONERNE o, BD) OABHLLETHEDT, BELTLWBIEHNEELL,

% | The classes will be taught assuming the completion of chemistry, physics, and mathematics in high school. The class also
requires some knowledge of elementary mathematical analysis including differential and integral calculi in the institute.

Hopefully, the class for calculus should be taken.

BEERENSE (T8 A55)

Required study time, Preparation and review

H | eROFRZE., BLUHREZOZLUBNELCHATTE - BEEET DL, fIBBCERMELREBRI D&,
FANC LA BADEERL Y ROFLZBEE L.
[AETIE 1BEMLEAY OPERMEZ B RKREE LTHWEY, BRIODEEICHDLE TERE - FRPEZT > TSV,

Skim the textbook of the class before attending the class and/or that of the high school if necessary and read the

Bt

corresponding pages of the text and reference books carefully after attending the class. Do the example problems and
those at the end of each chapter in the text to understand the subject.

Officially YOU are requested to remind following definition of the credit:
"Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as

well as study outside classes. Students are required to prepare for each class and complete the review after each class."

HR}E SEZE Textbooks/Reference Books

B (FHE) REE, BT HE A5 % G- wEREZS4770 1)
(BFE) 72 [DBLFZOER] RRAEFRA. 7 ¥ [HEAF (E-TF)) 8 10k ERAEFEA ZERREIN,
FET, MEEEHE, LFROAFPOOERYEBNTF ] BETE 2 R, FRRE K

i

Textbook is given above and is written in Japanese. Reference books are as follows: P. W. Atkins and M. J. Clugston,
Principles of Physical Chemistry, Pitman (1982).; P. W. Atkins and J de Paula, Physical Chemistry 12th Ed., Oxford (2022).

BB D 7R R VAL Grading Policy

B | #M (5 0%) BL UMK (5 0%) OFHABROBBEICE VEHET 5, LH— FEDRBEICOVWTHREICIKT 2556805 2,

Zm | The grade will be the average of the scores of the two examinations (midterm and term-end). Reports and homework may
be considered if necessary.

B EIEZ Point to consider




