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2EDEK - 2 Objectives and Outline of the Course

B | DECZOFTRAZICE TR0 EF R, BAFOE— BZHLUEZRZHAL, 2ohTcir2re— by

ZEBRS D,

BAET LT — HFE BREEEORR

Z | To learn the part about the thermodynamics in physical chemistry. To learn first, second and third law of thermodynamics

concepts, binding energy, phase equilibrium, to understand the relationship between such as a solution.

to understand enthalpy, entropy, concepts such as free energy therein. Further, the reaction heat of these thermodynamic

FEDEEBIZE Learning Objectives

B | REOREAERKICEVTHATRINTVWEIANRZERT 5,
BNFOE—LNZEBET S,

EER[EOFER. MAOER - TR CORNZOELKNEERT 5,
BANFOEENICOWTERT B,

hiv/ —HA7hbTy bOE—IZDOWCERET 5,
IV AE—DLFTIIRALF—AOFEE, BHWFEREOBGRETERT 2,
CFRTF v ILVEEBRRT D,
EERPEREHEEFT2BEARAROMFERT Vv L2 BT 5,
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BELR. REASERTOREL2HATERYT S,
B, BEE, HARICOVWTERRT v ILh BT 5,

B

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
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.

B EEDERE DFHAEEXE / Fulfillment of Course Goals (JABEE B8:&RIE D)

=
B
£

REHEIER Course Plan

No. 18 H Topics AZA Content
1 H | [RAEOHE TERE. [EOBERET L. EESAE
% | The nature of the gas To understand perfect gas, kinetic model of gas, real gas
2 B | £—%8 (1) AF - B ITxLF— AT LF—DFER. BEOMLE, Hovy Ly
Z | First law(1) To understand work - heat - energy internal energy, expansion work, heat exchange
3 H | %80 (2) Ivae— BEIVLLE-E{, BEERTZLE—
Z | First law(2) To understand enthalpy, standard enthalpy change, standard enthalpy of formation
4 B | £—%8) (3) RISTY 2L E—DREKRFE., ERE. TE2WD L FATE2HY
= | First law(3) To understand temperature dependence of reaction enthalpy, experimental method,
exact difference and inexact difference
5 B | s—%8 (4) BT FILF —DZA, Ya—I— bLY VR, HBREL
%= | Firstlaw(4) First law(4)
6 H | SR EE=XA] (1) FERR, T FOE—DFER
Z | Second law and third law(1) To understand second law of thermodyanamic, difinition of entropy
7 H | R EE=XA] (2) REERME LTOI Y bRAE— WAWLWALRBRTELS I Y bOE—Z1
& | Second law and third law(2) To understand entropy as a state function, entropy change in various processes
8 B | EFAEE=EA (3) HEHNEICLSTY PAC—DRE, E=KA
% | Second law and third law(3) To understand evaluation of entropy by heat measurements
9 B | 2R EHE=k8] (4) ANIVLFLY TRLF—EFTRIRLF— BEELFTITRILF—
% | Second law and third law(4) To understand Helmholtz energy and Gibbs enegy, standard molar Gibbs enegy
10 | B | BZRRIEE=KAI (5) NPT FLF—DOME, ¥F7XTRALF—OUE
& | Second law and third law(5) To understand property of internal energy, property of Gibbs energy
11 | B | HEOYENAERE (1) HoREM., HERA. 3BEORKXNLER
% | physical phase transfer of | To understand stability of phase, phase boundary, three typical phase diagrams
pure substance(1)
12 | B | fiEoYBHNRERE (2) HEEHFOT COROEEN, HEROMUE. T—L 77X MIL3HEEOHE
& | physical phase transfer of | Tounderstand stability of phase under various condirions, position of phase boundary,
pure substance(2) Ehrenfest classification of phase transter
13 | B | EfizEeYw (1) BAENLE, BEORNFE. BREDIERT VI v
| Simple mixture(l) To understand partial molar amount, thermodynamics of mixturem, chemical potential
of liquid
14 | B | BizESYw (2) BERE, R—HMHEE. 2o R0ER
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ZE | Simple mixture(2) To understand mixed liquid, colligative propety, phase diagram of bunary system
15 B | BEEY (3) SHAFROER., 4 F > DEE
& | Simple mixture(3) To understand phase diagram of ternary system, activity of ion

BREE, FICZEEEROWNF LBEIE I VELOTRIEBL 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 | xr3THEL, FENREETT 2L, BRBELXRETOT, LTIRHET DL,
%= | To attend without fail. To understand the course content, you review what you learned. In addition, you should submit

homework at every lesson.

B | #BE 7h¥r X PEAZEEL 0R (TRFBHAR. BRELFEEAN)
o= P.W. Atkins and J de Paula, Physical Chemistry 10th Ed., Oxford (2014).

B | &8 (>80%). BEMICEILR— FORBERIEAR (<20%) &Y FHET 5,
Z | Test (> 80%), it is evaluated by filing status and the contents of the report to impose at the time of class (<20%).

w



