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2EDEK - 2 Objectives and Outline of the Course

B | @KRTEELCRICE T RRNE, (L2FH, KIGERE, ESMER EOEBNLRFENSHE L, 2 ERUEOYEILEA
o EEL] "ENTHZ, EBICLEVEEZFEERTEET 2 ILICRDIDT, IRTO Y 7IE, BROEZTOL S AHE
BHARLON OB TEAT D, BEARTTMEENICHL <R D, FEADREICOVWTZOHEAETRLTHDIDT, D
EOREICOVWTIIFIBCEZHEEZBE VT LAY FEEZELTELL, ZREBHRLORETHZH, BETYU Y F2EHL
TS, BEEEIDE,

Z | The aim of the Fundamental Chemistry Il is "smooth" introduction to the physical chemistry after the 2nd grades, based on
fundamental concepts of the chemistry studied at the high school, such as thermodynamics, chemical equilibrium, kinetics,
and electrochemistry. Since the very wide fields in the chemistry will be covered within half a year, although all the topics are
certainly introduced from fundamental subject like review of the chemistry studied in the high school, the contents become
difficult at an increasing tempo in the middle of the each lecture.

Since the stars have shown the difficulty about the each lesson, the students must solve example and exercise problems
and prepare/review firmly about the lesson.

Although it is the lesson based on the designated textbook, some prints will be distributed suitably. Self-Learning is
absolutely required.

FEDEEBZ Learning Objectives

!

B | SEoREARRA S0P FEDHREZEREL T PVT OFEATE 2, Gk)
REXRDOFHE DA, L BREIEOEHFRF OENKEENRBTE D L3145, (k)
PNy A HANEHRBTE, TRVF—EMOLBROLLEHETRDZ 2D TES, (k)
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VB DREZ(ERET BIEET Vv LI OWTHATE, ¥7X0RREE-> CHRENHETE 2, (Gokk)
T —IOFRANEEEL, ELDERNLLE, BRERENFETES, Gokk)

BRASERAREEBRLIZSZ T, AV -0, KESEBOFEMENREIT S, Gok)

R—HMEOREZERE L5 AT, FEREIRIT S, Gok)

ANZDFEAD LT Y ZILE—FEEFHE L, ZARIGHRAREHIHETES, (k)

D O FEER. FEERD) SEMRINTETES, Gok)

IV OE—ORELEBERL, FTRBEHEH,SRIGOBENZILOAEEZFATE S, Gokk)
THERLDIT Y ZLE— T bAE— FTRIRALX-—ZEFEL, FEEHREROOND, Gok)
IVRLE— IV FAE— FTRIFLF-ZNDOBEZIDAY, L v P TORBARBETE S, Gok)
IR IDADSIZERBAHAEF TR LT —OBREEE, FHEED B EOOSNE, (Gok)

BERZZV, —RKIG. ZRRGICHE T DEEZL., 2R RETHERkDOND, (Gok)
CERBREICHEX S 2RTFAEENICERL, FHITFLF—2kO5ND, (k)

b

To understand the ideal gas equation and kinetic theory of gases, and be able to calculate P, V, T using the equation.

To understand the characteristics of real gases and be able to explain the pressure dependence of the compressibility factor.
To understand and explain the Boltzmann distribution and be able to calculate the ratio of population between energy levels
To understand and explain the Gibbs&#039; phase rule and chemical potential, and be able to calculate the degree of
freedom.

To understand and explain Raoult&#039;s law, and be able to calculate pressure, mole fraction etc.

To understand and explain ideal-dilute solution, Henry&#039;s law, and steam distillation.

To understand and explain colligative property and solve its numerical calculations.

To understand and explain Hess&#039;s law and be able to distinguish endothermic and exothermic reactions.

To be able to calculate equilibrium constant based on composition.

To understand and explain the essence of entropy, and describe spontaneity of phenomenon.

To be able to calculate enthalpy, entropy, and gibbs energy, and determine equilibrium constant.

To learn and explain Le Chatelier principle based on temperature dependence of enthalpy, entropy, and gibbs energy.

To describe the relation between Nernst&#039;s equation and gibbs energy, and be able to calculate equilibrium constant.
To learn and explain the kinetic theory, and be able to calculate half life time and kinetic constant.

To understand factors influencing the kinetic constant, and be able to determine activation energy.

i

BZDERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERIB D &)

B IO | ik

REEHEEE Course Plan

No. IEH Topics AA Content
1 H | 85 LO0BBRGE EF | REHD. MECLFOSEEORBN. KA -2 v LLOERAIOER, BRIUFDIRE
£ p107-109) HRERX. S| BMAZBROKEE, aRPEBETCEIREL TESREES L T RIL¥ 159
A ZIBRT 5, RERICHE L2, FEMBELEZBEVTHELZE, ()
& | Introduction and ideal gas | After reviewing the outline of the lesson, and the introduction of reference books on
(p107-109) physical chemistry, the experiment of Boyle-Charles' law, the ideal gas state equation,
the practice of Sl unit conversion, and the kinetic theory of gas learned in high
2 B | S FEDREEEIAE (B | BREZROS[MEREZEET 2, [BEDFEHRL SORFH_FEREOEHL I LT L
& p110-115) DFENEBET 5, [ENFORIODFHMATH 2T I XTI —FRLY T HhaF
ATZET RV o DT a BT %, EEIADOIREAER, BEELICHIE3I~6. &
BB 2~4 ARV THELT L, Gok)
& | Kinetic theory of gases and | Demonstrate vaporization experiment of liquid nitrogen. Understand the derivation of
real gas (p110-115) the root-mean-squared velocity from the kinetic theory of gas and Graham's law. After
learning the Maxwell-Boltzmann distribution, which is the distribution law of the ve
3 H | MEO=ZRLAEERT v | KOBBEEREEET 2, REME X T7ROMBRE CERT ¥ vILIZDWTEHBTY %,
L (%ELE pl116-125) SROFTEANADBRAZ VDT, BEZEBVTCVWAWLWE ZDROIREDOERENEE R
W REBICHIE 7~10, FEMBES~I 2L THLZ &, Gok)
@ | Three states of matter and | Demonstrate a boiling experiment of water. | will explain the phase diagram, the
chemical potential (p116-125) | phase rule of Gibbs, and the chemical potential. There are many things outside the
scope of high school, so if you don't listen to the lessons, you won't be able to
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understan
4 B | BEEYOREBEN:ZV—ILD | BE. EAHE, P ofEOKL, SRFE., 77—LokRl, BEAR, &
BRI (RS p127-135) FEICOWTEN - HARZAEZ RO CHERT %, ZOROEEZELITICEFESR
TH0IIRHEZRD B, RERICHIE1~6, BEME L2 20T &, BEME
EEHEY 7 FEBVWTI 7522 E Gokk)
Z | Change of compositions: | Concentration, mole fraction, Dalton's law of partial pressure, vapor-liquid
Raoult&#039;s law (p127-135) | equilibrium, Raoult's law, ideal solution. The pressure-composition diagram is
described in detail, including calculations, for vapor-liquid equilibrium. It is extremely
difficul
5 B | BEESAREAYY —0F% | RRFEEOVWTORE - BRRZEE L, ZB. £BRBEROBRICOVTER, BEE
Bl (84 p136-145) ERBRICBITAAYY —0FRBE, TU—IIOKBOBEREERET S, KEREZIZD
WCHIERT B, RERICHB 7~11, FBEMBE 2~4 2L TH L &, Gokk)
& | |deal-dilute  solution and | Ideal-dilute solution and Henry&#039;s law (p136-145)
Henry&#039;s law (p136-145)
6 H | BRFEHER—UE (HRE | ARESR) OB CEARFEZEA L, BRFEOEROGHHZRRT 5, R—H
p146-155) MEORBICDOWTHEAT 5, RERICHE 12~14, BEBHE 5~7 2L THZ
o (k)

% | Solid-liquid equilibrium and | Starting with the solubility curve, we introduce solid-liquid equilibrium and explain
colligative property (p146- | how to read the phase diagram of solid-liquid equilibrium. The essence of colligative
155) properties will be explained. Example 12-14, and Problem 5-7 should be answered aft

7 B | BNFA0BA BHFELE | AT 300, BNZICHEII2EEOTER (R, AR, FH). TFLH AK
Bl (#AIE p157-161) IXILF—IZDOWCEET S, TVRILE—DEA L, EFE. EEE/LEERCOVTHE
T D, RERBICHEL BEME LI~ Z2BVTETE, o)

% | Introduction of | Midterm examination (30 min). Organize the definitions of words in thermodynamics
thermodynamics, First law of | (system, outside world, universe), work and heat, and internal energy. Confirm the
thermodynamics introduction of enthalpy, and molar specific heat at constant volume and pressure.

Exam
8 H|REIYZLE—ENZRDE | AZDEAIZOVWT, BFEFROMFRIGHAORTZIL. SHLEBALANWI LZF
) (FE p162-169) B, FBI VR E—DEH, TV 2ILE—DREKREFENE (FILER7DED]) ZF3,
BERICHIBE2~6, BEMBELS~I0ABLTHELZE, (o)
% | Enthalpy of reaction and | Regarding Hess's law, we learn that the notation of thermochemical reaction formulas
Hess&#039;s law (p162-169) in high school will not work at all in the future. Explanation of various enthalpies.
Learn the temperature dependence of enthalpy (Kirchhoff's law). Example 2-6, and
Pro
9 B |{tZFHELI Y P TR | BEFERAOKL, BEEFEER L EFETHOBRL LBAT S, L v b TORE
B (HEE pl71-179) (RE. 1. REOFEBRHICE TR 2BRT 5, HERICHIE1~7, BEM
B2~3HBVTHELZE, (Gok)
% | Chemical equilibrium and Le | Definition of equilibrium constant and relationship between the concentration
Chatelier principle (p171-179) | equilibrium constant and the pressure equilibrium constant will be explained.
Understand Le Chatelier's principles (effects on equilibrium transfer of concentration,
pressure, a
10 | B | #8h®FE2FA x> bor | TV FOE-—OFHR. BAFE2XL RIGOTY AEC—Z{, FTRIRILF—,
— (##HE pl180-187) F7REHICOWTCEHBET 2, ZOEORARIL. BELXZITAVWCTEFEE CEET S
DIFIFIFRATEE, FE%ICHIE8~10, EEMBE L 2L TH L, Gokk)

Z | Second law of | The definition of entropy, the second law of thermodynamics, the entropy change of
thermodynamics, entropy | the reaction, the Gibbs energy, and the Gibbs function will be explained. It is almost
(p180-187) impossible to understand the contents of this time by self-study without taking class

11 H | tERBICBT2RNEE2 | LERTVI v, FTRIRLF— F7TRBEHREFEEHOBRICOVTES, Bl

R (HRIE p188-193)

EORREEZBLTHEL, BELDER, LR—- BECEESI LI L, ARIED
MOELV, RERICHE 11~14, BEME 4~6 2N THEL 2 &, BHIFE 12 $F5
BY 7 2BV I 72T E (Gokk)
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% | Second law of | Learn about the relationship between chemical potential, Gibbs energy, Gibbs
thermodynamics in reaction | function and equilibrium constant. After the class, please review the content because
(p188-193) the content is quite difficult. Example 11-14, and Problem 4-6 should be answered

after the
12 B | FEEHOBELZL (HBE | ¥7ABROBEREE L FEEROBERTEE (77 b E70R) 2BET S, B
p194-197) NFENRTA == OFEERE RO BTEICDOVTER, FHERICHIE 15~16, EE
MET~8 2L TH &, (k)
= | Temperature dependence of | Understand the temperature dependence of the Gibbs function and the temperature
equilibrium (p194-197) dependence of the equilibrium constant (van't Hoff's equation). Learn how to find the
equilibrium constant from thermodynamic parameters. Example 15-16, and Problem
7-8 should
13 H | #Ah%0I6H  B85F &R | B&Ex., Bt REBEEM. 2LV R FOR, BREHEFHEYL. BaROBRLF
£ p198-201) DOEEAZTEFICHBL THELZE, T LAVWEBTRILF L RNFORBEFRE CTEREN
RlEmu, BERICHELT, BEMBEIZHAVTHECI L, (Gok)

Z | Application of | Redox, battery, standard electrode potential, Nernst equation, electromotive force and
thermodynamics: equilibrium constant. Study the scope of high school electrochemistry before class.
Electrochemistry (p198-201) Otherwise, the relationship between electrochemistry and thermodynamics cannot be

un
14 H | RIGREOFEZLEER HH | BEEX & RO, RISREEHR, FRIOBGRE 2N, — RIS, ZXRIG. #—X
£ p203-213) RIG. AIERISDRGREDMAFEREBEDDNTRHRITLELIICHED I EHNEETH
%, BEBICHIELI~4, BERE 12 2B TH e, Gok)

& | Reaction kinetics (p203-213) Learn the relationship between the rate equation, reaction order, reaction rate
constant, and half-life. It is important to be able to solve the differential equations of
the reaction rates of the first and second order reactions, pseudo-first-order react

13 H | RIGRELBE ERE p2l4- | TLZTROR, EECIRLF—2ERER, BRREERICL VRIS 2, BRIK
221) 6. BERMEEERL. MEOYHREERT S, COREORNAIE. LCELWLA 2
EELETIERERBEEDY TH D, RERICHIES~8, EFME3I~L Z2MLTH

T &, (k)

Z | Temperature dependence of | The Arrhenius equation and activation energy are interpreted by collision theory and
kinetic rate (p214-221) transition state theory. Understand the consecutive reaction and rate-determining

step, and consider the effect of the catalyst. The content of this class is broad and di

E1EZ14+ Prerequisite(s)

H | CRLZEEROZET, aRTcolbFE, VB, BZ2NOFEELERTFIRET 5,
Z | This course is limited for students of Department of Applied Chemistry. Complete comprehension of chemistry, physics, and

math Il at high school level are required.

BEBEATE (78 -

BE%)

Required study time, Preparation and review

H | #FRIC. ZRE. 2ZTEF0RYTDEHA T, TREOFIBECERMBELZBEHD TEHBALHE, BRHA/ — MIELL R
N7 -0 — b EEBTE G,
WNTFZR b, EHEBRBERICIIEBNEOFE, HEME. 77— MNIBZBIFERHLERT LI,
ARFETIE 1 HEMELY OFERBEZ b BEELTVWEY, BRIDKEICHOE TEHIRE - FRFBZITo TS0,

I | After class, read the relevant parts of the textbook, reference books, etc., solve the example problems and end-of-chapter

problems in the textbook yourself, write them in your notebook for submission, and review the returned worksheets (3 hours).
Make sure to set aside time to look over example problems, practice problems, and worksheets in the textbook just before
quizzes and regular exams.

"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 S5EZE Textbooks/Reference Books
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H (ERE) TEBLZ #HETR] U4 T~ X%t 978-4-7819-1528-9
(3£E) [EBEB] 4T 24 978-4-7819-1317-9
% | (Text book) Basic chemistry (in Japanese), Saiensu-sha Co., Ltd. 978-4-7819-1528-9

(Reference book) Practice of Basic chemistry (in Japanese), Saiensu-sha Co., Ltd. 978-4-7819-1317-9

AR D AR U EAE Grading Policy

B

RETRIERYD 3 09T HI/NT R+ (26%, HEHGEHEIE 6, 7%) & FHEROTHAR (75%. HEHEGC -1 0F)
TEMEIL., 21, BE/ — b, 7= — FORBRREFBEFD I A XIS 2 BE %M L TREDBIEICIINRT %, £
DEFERD 60 AU EEERET D, INTR M EFEHRRICIE, ZREFOHES LUEXRME. BEPOREGER LR LCMES
60%ULHFT DT, ZNo%E [EZ] FiFchd, ROEHEAEDTEZT DI ENBETH D,

b

Performance evaluation of this course will be conducted by midterm exam (25%, Chapter 6 and 7) and final exam (75%,
Chapter 6-10). The status of submission of the homework notebook, the worksheets and the evaluation of the answers to
the quizzes during the class are added to the test results. A passing score is a total of 60 points or more. Textbook examples,
end-of-chapter questions, and the worksheets in the class account for more than 60% of quizzes and regular exams. It is
necessary to answer them correctly, including not only the "answer" but also the derivation of the formula.

EEIEZ Point to consider

m | B8
ol

ABREROMES T TRERICIEATH, BUBRBIZIFIETAETH D, RESHENLVEREZBET 20T, BREECT—7
= FORBELREN LAY OEN-THEIF. RBEETICEML THAL TELZLPBETH S,

BROHDFEL. 2RADFRICSIHHEE (2BEIL4FA2ABE) IIKBZE, XML TFHE L TWBEELEEET B,
LTOEEERZ KIT Moodle Y XFLICERBLTH Y, FH, BEBIERATII L, TNOEZFAL TRELAERT 20T,
B/RE/—FPCHARY— 74 2B5TEZEAZEE L,

i

It is nearly impossible to get credits if you only study right before the exam. The course covers a wide range of topics, so if
you don't understand the end-of-chapter questions or worksheet questions, it is important to ask questions and get them
resolved.

Students with questions should come to Professor Kanaori's room (2N-424) on Friday afternoon. Priority will be given to
students who have made a reservation by email. All course materials are distributed on the KIT Moodle system and should
be used for preparation and review. These will be used during classes, so it is advisable to bring a laptop or smartphone to

each class.




