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BEDOBR - IE /Objectives and Outline of the Course

H | tZICBVWTEAR, LFREERETRCERL. SERUBROFFMRBOERFNEED OP’ENTH D, IXTOLEY Y
&, L2 | ORI OEAT EH, LVWEBEEZEFRTRBTL2ILICARIDOT, FTEEZR L CERTIDILIEEH LYV, 20
EOFREICOVWTIEHBEEEZBRNTCLoD2YFEEBLUILL, BESU Y M 2RELTAREZHE I,

% | The purposes of Physical Chemistry | are to understand deeply the chemical bond theory which was studied in the
Fundamental Chemistry |, and to support the basic scholarship of the special subjects after the 3rd grades.

Although they are certainly introduced from the check of the Fundamental Chemistry |, since all the topics will cover the wide
range within half a year, it is difficult to understand the contents without the preparation and review of each lecture.

The students must solve examples 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.

FEDEEBIE /Learning Objectives

H | EFHFICERT Z2HRNDFOERICOVWTERET S,
EFNFOERBEZFELC. ZTOBEZERT 5,
Yal T4 v A—ARR. EHEBEHE L CHAEICOVWTOERELRD 2,
IRXRTDOEDOFDORFDIIINF—EMERBBHOMEBEZFV, b 2UHRICOVWTOERET 5,
1 RTOEDOPOK T DREMIRENDOWT DI RILF AL & FEHBEHROME X BERT S,
IRTOER A% 2 RTB LV 3RTICHRL. RMFOBRBERICOVWTEE L. BFREOAEKGFEHZEMRT 2,
KERFORFREE TRLFT—EMEZEIBL, KERFOBBERARYT FILIZOWTHRATE 3,

% | To learn the laws of classical mechanics related to quantum mechanics.

To learn the principles of quantum mechanics and understand the background.

To learn the Schrédinger equation, wave function and expected value.
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To learn the energy levels of particles in a one - dimensional box and the nature of the wave function and understand the

tunnel effect.

To learn the energy level and the nature of the wave function for harmonic oscillations of particles in one - dimensional

boxes.

To learn how to extend the one-dimensional idea to two and three dimensions, and to understand the free movement of

particles and the angular dependence of atomic orbitals.

To learn the atomic orbitals and energy levels of hydrogen atom and explain the spectrum of hydrogen atom.

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

JBE| IO [ ik

REETEIEE /Course Plan

No. 15 B Topics A Content
1 H| EFREEOERLAPET | EFMICBHRTIHANF - BRKFICOVT, EBAHRA. dRNZORBAER,
B 7—0voiEll, BRUBFE—XAV FEHRE—X Y FERRL.
EFREEOTER L LT, KOKENEF. KERFOEHRI Y FILIZH T 2RAEDF
R, BFORR, £—v PR BAEBEIRY ML ZERT 5,
EFTROBRABITHE TSIV I DEFRFETA V224 OREFRHAEZRAL
T. R=TORFETFILADDENY 2RHT 2,
% | Background of  quantum | Onclassical mechanics and electromagnetism related to quantum theory, we describe
theory and old quantum theory | the equation of motion, the wave equation of classical mechanics, Coulomb's law,
electric dipole moment and magnetic moment. As the background of the birth of
quantum theor
2 H | EF NSO AVTEUHR. F - 7 OMOYERORNEHE L CRBIENFO_EMEZRAL.
ZOHDBFREVDOFERENT Y OFMFBEORRZHIRT 5,
NAEL YRV DITINHREE S 2L —FT A Y H— DR NFOTEDREES L OIS
BHOEXBER, TEEUERE, 74 7 v/ ARXE TORNEZRAL T, KBUED
Yalb—T AV A—ARADBEICOLEIF S,
% | Establishment of quantum | Compton effect and de Broglie's material wave flow are overviewed to explain the
mechanics duality of wave and particle, and the discovery of electron spin and Pauli's exclusion
principle are explained. Heizenberg's matrix mechanics and the process of
Schrodinger's
3 H|Yab—T4vH—FERE | Yalb—T4vH—FRAOERS L CHBBEROB 42T HOBEE. 8L, T2
RENBIEL — MNEEFERBBEBOBRICE > THAL, YaLb—T4 v H—ABRKALOLND
EPLE L TUTOERIIOWTEHEBT %,
RT vy v LI RILF — ERBBEBOERIR,. KEBEHOEERIIC L 2RI EL
Ty —F y Ryng v —iGE —BFEL. EEELENE
% | Schrodinger equation and | The composition of Schrédinger equation and requirements of wave function are
wave function explained by variable separation method, such as normalization, orthogonality of
Hermitian operator and wave function. The following matters will be explained as
approximations
4 B | BHAFOD 1 RTOES) 1RTOEERTOEE., BROEERT > v ILICHE T DRTOEE (~ > R
B), 1 RTHFMRTF VS v LADRFOEEIZOWTHHRT 2,
Z | One-dimensional motion of | The one-dimensional movement of free particle, the movement of particles at a finite
free particle rectangular potential (tunneling effect), and the movement of particles within one-
dimensional well-type potential are described in detail.
5 B | FLORTYYYILICEDRTF | 1 RICATIRSFREART Vv ILICEB T 2R TFOEE #3F0 LIRBEFHEEAT 5,
DEE) 1 RITIRENES)
Z | Particle motion due to center | Particle motion due to center force potential: one-dimensional vibrational motion
force potential: one-
dimensional vibrational
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motion
6 H | 2K5T. 3RTICHEITBDHTFO | IFD1IRTYal—T4 Vv H-—ARAOEREZHOBEICL -T2 RTHELU3
EH) RITDFERDRF A~ LIRS D,
Yal—T A vH—ARAOBEZERREZFZV. T IhoBENTL 2IREABAETE & &
FEBEBOBEREZAOERZ L E L TER, KA LICKRBINIRNTFHNEY 5 2 KE
B4 T 2 RAEAMBIMOEH L EAFRICOVWTHAL, MEERRIN/ V2L —
T4 v H—ARAO—BN LR EZRBT 5,
= | Particle motions in two- and | The results of one dimensional Schrédinger equation of particle are extended to
three- dimensional space particle in two and three dimensional boxes by variable separation method.
Learn the polar coordinate representation of the Schrodinger equation and learn the
relationship be
7 B | XRELURERFOEFIE KEBURF DY 2L —T 4 > H—ARAD SKFBURFOBRFEEHK L BEH
HREBOUEZF V., KREFEFOEEL TR NLF—DBFRERS,
ZEDBEIC L > CBRRBBHEEH L, spdfF—ERILOFERE TRILF—HE %
FR, BEIHEBROLR, CBFEEOMIZEIET 5,
% | Electron state of hydrogen- | From the Schrédinger equation of hydrogen-like atom, we learn the dynamic radial
like atom wave function and the nature of radial distribution function of hydrogen-like atoms
and learn the relation between hydrogen type atom structure and energy. Radial wave
functi
8 H | KEHURTFETOIRYIRY | EFHZORLBRICEVWTOEEAEREEE L, 4B KRT Vv ILICB TR T
(GRB%) DEENCOVWTHRY RS, b Y RILHRC, 1 RTHRPERT V¥ v LADKFDOKE)
B E TRLF—ICDWTERBA Lok, IREAFMEIE & BB REBIA S KEEHLURF
DFRBBEBDPERINTVWDEIELEEESE S,
Z | Overview of hydrogen-like | We will organize important matters in the formation process of quantum mechanics
atom (Midterm exam) and look back on particle motion in various potentials. After explaining the tunnel
effect and the wave function and energy of the particles in the one-dimensional well
type
9 H
ES
10 H
E
11 H
ES
12 H
ES
13 H
ES
14 H
E
15 H
E

BIEEH /Prerequisite(s)

B | tZ2 | 0BELEBBEEZIHRET %, LT | OBEMZEIEB L LA THEYEBLEFENIZEBTESD, LF | ORNBRLZEIHRET S
DTHFEBL CHELARTNIE, MELF | OBEMEBIZEL L,
Z | This course is limited for students in Department of the Applied Chemistry. Comprehension of Fundamental Chemistry | is

required. Physical Chemistry IIA may be taken even if the credit of the Fundamental Chemistry | has not been obtained;
however, as the course presupposes knowledge of these subjects, it will be difficult to earn the credit unless the missing

material is supplemented through independent study.

BEERASE (FE - 1E3%) /Required study time, Preparation and review |
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H REFRDZXZ4 P, KIT Moodle Y AT LICT Yy 7L THDZDTFE, EBIERTIIE, REORRBICHME, 5FE
LE0ZEENETA T, BEOMEY/ —MlLx BEARTEXAEHET S, moodle IZHBNT R EBHTEL, £2BIE
BIH2EFTCAETHIZRTES, SKEBEIIHETH D, BEPITNTRAIZTI 2P H 5, ARAIICIE, BEIN A
ERRWT, RENRLEE. BRI IBMELTHRT D&,

Slides from classes are uploaded to the KIT Moodle system, so please use them for preparation and review. Read the relevant

B

sections of textbooks, reference books, etc. before and after class, write down homework problems in your notebook, check
the answers, and check your answers. Be sure to solve quizzes on moodle. You can take the quizzes as many times as you
like until you get all them correct. Approximately 3 hours are required including preparation and review. Some quizzes may
be given during class. Before the exams, be sure to allocate time to solve the assigned questions and review and confirm the

lesson content.

HR}E SEZE /Textbooks/Reference Books

B | GRB) [EFe ERroiAE Tl #BHE 78-4-06-513330-9, [EEL®] ¥4 T X3 978-4-7819-1270-7
(BZE) [7 282 (E5L0F) ] BRILEREA  978-4-8079-0908-7
[EREfL] ¥4 23t 978-4-7819-1270-7

(Text book)

Quantum Chemistry, Kodansha Scientific Co. Ltd. 978-4-06-513330-9

(Reference book)

Atkins Physical Chemistry 1st&2nd volume, Tokyo Kagaku Dojin, 978-4-8079-2078-5 (Japanese)
Atkins' Physical Chemistry 12th edition, Oxford Univ. Press, 978-0-19-884781-6 (English)

Basic chemistry, Saiensu-sha Co., Ltd. 978-4-7819-1270-7

B

FGEETE D 575K O EZ /Grading Policy

B | AR 60%) cFHROHAR (50%) THHHEL. ZOEFRD 60 RULEEKLET D, ZNENOT R M, HRZ DM
BLEFRMBELRICMEL 606U LHET, 2oz [BZ] Z0Th< XOBHEZEHTEETENITHEMITIEIETE S, H
ERIEFHEL AWA, REFDT 72— b BILUOEE/ — FORBERTE. moodle D/INT X+ DS, FEFRICHINR
BEiHME L <. SREIEICINRT 5,

The course will be evaluated based on a midterm exam (50%) and a final exam (50%), with a total score of 60 points or higher

Bt

required to pass. At least 60% of the questions in each test will be the same as those in the textbook. Students will receive
credit if they can correctly answer these questions, including not only the "answers" but also the derivation of the formulas.
Attendance will not be graded, but the submission of worksheets during class and homework notebooks, answers to Moodle
quizzes, and assignments given during class will be evaluated and taken into consideration in the final grade.

BEIEZ /Point to consider

| B8
ol

BREOHDFEIG, ABEBOIRESLD 16 10 ICSITHEE (28584 F424 5E) IIEKDZ L, XMLTFHELTVWDESE
£ %EHXRT D, KIT Moodle AT L%ZFMBLTIREZEETD2DOT, BRAZELVYX—DHDAALT LR
(bXXXXXXX@edu.kit.acjp)ZF v 735 &,

Office hours is 16 : 10 on Monday. (2N-424) KIT moodle system is used, and the mail from the KIT education address should
be checked.

i




