14060016_#321bF | %2018~2022 FEAFEM

2026 EET F /R R
RIB 9 %E/Subject Categories

IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology

282 /Field /ISBAEYFIE : /Academic Field of Applied | #2%/Year /2 &R :/2nd Year
Biology

sBf2% /Program /EPIERRIR : /Specialized Foundational | % #8/Semester /RTFHR : /First term
Subjects

2 48/Category /fL% : /Chemistry 2 HK:fR/Day & Period | /£ 2: /Fri.2

F B 1E#/Course Information

FEEIES 14885201

/Timetable Number

REES 14060016

/Course Number

B %4/Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class B

BERBLA WE(F | 2018~2022 FEAFERA : Physical Chemistry |

/Course Title

BEHEL /FER B/ETH EZBER/ARF #ER  /WAKASUGI Takashi/MACHIDA Shinjiro/KINASHI Kenji

/ Instructor(s)

Z Dth/Other 1> 82—y TER ERRI SR 0 — 224t | PBL £RE /Project | DX EARIE
BB /Internship #B /IGP Based Learning /ICT Usage in Learning

EBRBOHDIHEICLD
&8 /Practical Teacher

BBy
/Numbering Code

BEDOBR - IE /Objectives and Outline of the Course

H | WEMFOFTCHNRICET IO EERN, BNWFOFE— F_BLUOFE=ZFKzHAL, ZofTcryaie— T bAY
— BRIXNF-—REOBMREERT 5, F/-INOORNFHIMRE KIGE., EETRL¥—, BFE. BREE L 0B%
“BRY D,

% | To learn the part about the thermodynamics in physical chemistry. To learn first, second and third law of thermodynamics
to understand enthalpy, entropy, concepts such as free energy therein. Further, the reaction heat of these thermodynamic
concepts, binding energy, phase equilibrium, to understand the relationship between such as a solution.

FEDEEBIE /Learning Objectives

H | SREOREARAICEVTHATRINTLW I AR ZEET 5,
BNFOE—LNZEET S,

TETEOEFER, MADKERK - EiEAR CORNZOE—LAZERT 5,
BANFOERCOWTERT 5,

hiv/ YA 7Lh5Iy bAE—ICOWTERT S,

IV FAE—DLFTAIRALF—ADOFE, ANWFEREOBGREERT S,
CRERT Y v LEBRT 5,

EER/REREHET I2BBARDERT Vv IV BES 5,

HE R BRESETORELY A CEES S,

oy, BEE. BERICOVWTHLERT vy L o BET 5,

Z | To understand what is represented by the equation in the state equation of gas.
To understand the first law of thermodynamics.
Isothermal of perfect gas, to understand the first law of thermodynamics in the expansion and compression process of
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thermal insulation.

Second Law of Thermodynamics to understand.

Understanding the entropy from the Carnot cycle.

Induction from entropy to the Gibbs energy, to understand the relationship between the thermodynamic functions.

To understand the chemical potential.

To understand the chemical potential of the ideal solution to coexist with perfect gas vapor.

Boiling point rise, the understanding in the formula principle of freezing point depression.

Component, the degree of freedom, to understand from the chemical potential for the phase rule.

Y

BiZDERE O HMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REETEIER /Course Plan

No. IEH Topics AZ Content
1 H | [E0UE TETE. [EOEFRET L. EESE
Z | The nature of the gas To understand perfect gas, kinetic model of gas, real gas
2 H | £8—%8) (1) EE -2 TxLF— ABBIFLF—DER. EROMLE, HovyLl
Z | First law(1) To understand work - heat - energy internal energy, expansion work, heat exchange
3 H | %80 (2) Ivae— BEIVLLE-E{, BEERTZLE—
= | First law(2) To understand enthalpy, standard enthalpy change, standard enthalpy of formation
4 B | £—%8 (3) RIGT v 2L E—0REKRENE. RBRE TEHMD LA ATE2HY
Z | First law(3) To understand temperature dependence of reaction enthalpy, experimental method,
exact difference and inexact difference
5 B | £—%8 (4) NEZFRLF—DE, Ya—Ib— LY VR RAE
= | First law(4) First law(4)
6 H | 82K E=XKR (1) FER, TV FOE—DFER
% | Second law and third law(1) To understand second law of thermodyanamic, difinition of entropy
7 H | 82RAIEE=XKR (2) REE#HE LToTybOE— WALWALBIETELS2TY FAL—ZTL
i | Second law and third law(2) To understand entropy as a state function, entropy change in various processes
8 H | 8K E=KR (3) HEHNEICLSTY bPAC—DRE, E=RA
Z | Second law and third law(3) To understand evaluation of entropy by heat measurements
9 B | BRI EE=ERR (4) ANIVLFILY TRNF—EFTRIRNF - BEELFTITRILF—
Z | Second law and third law(4) To understand Helmholtz energy and Gibbs enegy, standard molar Gibbs enegy
10 H | 2R EE=%A] (5) NPT ALF—OHE, ¥F7XTRLF-DOHE
& | Second law and third law(5) To understand property of internal energy, property of Gibbs energy
11 B | MHEOYBHEGERE (1) HoREW., HER. 3BEHOREZRNLER
& | physical phase transfer of | To understand stability of phase, phase boundary, three typical phase diagrams
pure substance(1)
12 B | MHEOYBHLERE (2) EEXHFOT TCOROEEN, HEROME, T—L 77X MIL2HEEEOHIE
% | physical phase transfer of | To understand stability of phase under various condirions, position of phase boundary,
pure substance(2) Ehrenfest classification of phase transter
13 B | BEEY (1) HAELE, BEORNF, REDFERT Vv
% | Simple mixture(1) To understand partial molar amount, thermodynamics of mixturem, chemical potential
of liquid
14 B | BEEY (2) BARE, R—MEE. 2RO R0OER
Z | Simple mixture(2) To understand mixed liquid, colligative propety, phase diagram of bunary system
15 | B | EfizEEeYw (3) 3N FROMER, (A DFEE
& | Simple mixture(3) To understand phase diagram of ternary system, activity of ion

1S M /Prerequisite(s)
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BREE. FICZEBEROWNFLBEIEIVELOTRIEBL THLI L,

B m

High school math, that you especially sure to review because the differential calculus and integral science is needed to deal

with multi-variate.

B | XA STHEL, 2ERNEEEBTI L, BRBEZEZETOT, HITRHET I &,
Z | To attend without fail. To understand the course content, you review what you learned. In addition, you should submit

homework at every lesson.

B | #8E 7h¥ X PEBAFEEL 0R (FRFBHR, EREFRN)
ZE | P W. Atkins and J de Paula, Physical Chemistry 10th Ed., Oxford (2014).

B | 8B LORERICET LR MEAIENTAMILYEHMET 2, 72720, BEHEEICL Y RIETHHEEIZIER S,
%= | Evaluation will be based on examinations and reports or quizzes assigned during the course. However, the grading criteria

may vary depending on the course lecturer.

w



