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The purposes of Physical Chemistry | B are to understand deeply the chemical bond theory which was studied in the Physical
Chemistry | A, 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 | and the Physical Chemistry | A, 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.
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AFOEE, KL LVEFEBRO IR LF—EMA2EB L, BRI,

& | To learn the principles of quantum mechanics and understand the background. To learn the quantization of angular
momentum and understand the relation with azimuth quantum number and magnetic quantum number.
To learn the Aufbau principle of multiple electron atoms, and the electron arrangement.
To solve hydrogen molecular ion by using molecular orbital method and learn wave function and energy level of bonding and
antibonding orbitals.
To explain electronic states by using molecular orbital methods for homonuclear diatomic molecules and heteronuclear
diatomic molecules.
To learn hybrid orbitals and valence bond shell electron repulsion rule.
To explain the wave function, electron density and energy level of compounds with 7 electrons by Hickel approximation.
To learn energy levels of molecular rotation, vibration and electronic transitions.
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Angular momentum and spin

Explain quantization of angular momentum and operator of angular momentum, polar
coordinate of angular momentum and spatial quantization.

Rotational motion and angular momentum will be described, and the wave function
of the particle moving in a circle w

LBFRFOETFHE
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FiE (N LRERFOTLXUF—EMEFE, ~N— U —-Tx v 7HEE XAL—&—177|
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FRFOEFRE L EEREODEDROF BT 2, LBFRFOBFEEL A F >
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bidd

Electron orbitals of multiple
electron atoms

After reviewing periodic rule, electronic shell and periodic table, the orbital energy
calculation method of multi-electron atoms (energy approximate calculation of helium
atom, Hartree-Fock approximation, Slater matrix formula, effective nuclear charge a

HEEE EKEDFA A

HEBEEA I T v MR KRDFAF Y H2+OEE. o #EEE T BLBICOWVWTE
Hd D,

RFEHEEEEDFREEDENERL, KRDFAF 2 H2+ D FEBIEIC & 23U
RERHT, HEBEOREZHRABT 2,
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Covalent bond and hydrogen
molecule ion

Covalent bond and octet rule, structure of hydrogen molecular ion, H2+, o bond and
T orbit will be explained.

Learn the difference between the valence bond method and the molecular orbital
method and explain the essence of covalent bond by finding an app

DFEELFE (1) FRBLV
BMZRFHT
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homo- and heteronuclear

diatomic molecules

From the structure of the hydrogen molecule H2, we explain the electronic structure
of the homonuclear diatomic molecule of the second period by electron filling to the
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molecular orbital method. The electronic structure of heteronuclear diatomic

molecules
5 H | »F7#E&Es (2) SEREEE | EFLFOEELEADIGHICDOWT, ERINE & R FMAETXIRFE (VSEPR 8))
FRFIRE T A ZIRERT B,
& | Molecular structure chemistry | Molecular structure chemistry (1): hybrid orbitals and valence shell electron pair
(1):  hybrid orbitals and | repulsion rule
valence shell electron pair
repulsion rule
6 H | »FE&EMF(3) tav sl | IFOIRTYal—T4 Vv H—ARAOEREZHSOBHEICL > T2RTHELU3
& BENERE RITDFERDRF A~ LIRS D,
Eay TR FREEEFHEDRL. TT70, 74Ty RUEVEFIICE>TRaYy T
IR EGRAY 5, 1 BFHBEE5T 2 KRB, EFEE. TRILF—EMICOVTE
L <. HOMO, LUMO O#&%2Hh T,
Z | Molecular structure chemistry | The Hiickel molecular orbital method will be described in detail, and the Hiickel
(2): Hickel method and | approximation will be explained using ethene, butadiene, benzene as an example.
Density functional theory Understand the wave function, electron density, energy level involving m electrons,
and the con
7 H | BF. DFOBELERRT ML | DHEFZOEBERRT PABBEZORRBICOVWTHGRL, RFAXRIZ FLOFlE L
T, KERFOI/AMITUYHEF MY TLRFOERARY MILERBT 5, ZRF
DFRIRE., REDHEOEREAZEBICOVWTRAL, 777 -av FroRE
HFRAWTOFORINZARY LEEREBLPYARZIRT FLIZDOWTERT 5, BF
AR MLIZOWTEB, R—IL-F U rOFERZE#RBL, n*—n, nm*—n 8%
oy RN EBEED T TERT 5,
% | Structure and spectrum of | We will discuss the basics of spectroscopy, including spectral transitions and
atoms and molecules selection rules. Examples of atomic spectra will cover hydrogen Grotrian diagrams
and sodium emission lines. The course also introduces diatomic molecules and
vibrational-rotat
8 H| £ GEB BEFBELUDFRELINODRARY MILEDREELZEIB L TEEZRED S,
Z | Overview of the class | Systematically understand the relationship between atomic and molecular structures
(Examination) and their spectra.
9 H
E
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ES
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ES
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E
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E
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B1E5 Prerequisite(s)

B | tZ | ¢YBEFEIAOEBLEEREZIHRE T 5, TNODOEMMZIUSL TOWARLTHYELZIIB IIEBTESZD, ZhoD
AREZFIRETI2OTEFEZ L THbARITNIL, EMEUSIEH#HL L,
Z | This course is limited for students in Department of the Applied Chemistry. Comprehension of Fundamental Chemistry | and

Physical Chemistry IA is required. Physical Chemistry [IB may be taken even if the credits of Fundamental Chemistry | and

Physical Chemistry IIA have 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.
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BERDZXZ A Fix, KIT Moodle Y RTFLICT vy 7L THEDTTFE, BEBICERTIZ &, REOHBICHRE, 32
EDZURNEHA T, BEOMEEZ/ —MlrE, BEZ2RTEZADET S, moodle ICHB/NT A ELTR, 2MIE
MID2FTCMETCLIRRTES, SHEEEILETHD, BEPITITRMEITS> LD H D, ABREICIE. IBESNLMHE
ERVT, RENRAED, BRI IBMELITHERT I L,

Bt

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

S| #HRE) 275 ERHrSMET) ERM 78-4-06-513330-9
(3£2) (72980 (EHLU0T)] ERUEFRA  978-4-8079-0908-7
[ER(LS] 4 T 24 978-4-7819-1270-7

% | (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 | PR (60%) cFHEXOHE (50%) THHEL. ZTOEHAN 60 U LEEEELET D, ZNZNDOT X M, HERZ DM
BEERBBECRUCMES 60%ULEHET, Thog (2] FiFchd, ROEHAEHOTEETENITEMIEETE S, H
ERIEFHE L RV, BEFOT 7> — B LUBEE/ — FORBIRTE, moodle D/IT R b OIFE, BHEFRICHINLE
Ba il L T, REEFEICIINRT 5,

Z | 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

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.

H | BMob2¥4Ed, AEAOEESED 1610 LB EE (25FEI4F424 BE) IIRZZ L, XALTFHNELTLEE
£ %E%T 5, KIT Moodle Y27 L2FBALTEEZEET 20T, FRBEFZLYZ—DODXA LT FL R
(bXXXXXXX@edu.kit.acjp) & F v 735 &,

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

be checked.
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