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2EDEK - 2 Objectives and Outline of the Course

H | @R TEELEASE. 9B, BREICEIE, RETEMEADBEAZBENLET 2, LFOERER L APREROEZHEZE

DEENCEBEL, AFEABHREOBEDLY ZHARE L, DVWT, HOP2EONFOERE LS, RFOBES, FiE
LR, LFRERICOVWTOBRERD D, SoIt, BFEA. D FEELER. £REAICOVLWTERT LT LEeE
WMER, ALFEETFICOVWTEZR2EHEE S,

Z | The aim of this course is to introduce “chemistry” to learn at the University based on high schools’ chemistry, physics, and
mathematics. Initially, this course focuses on chemical history for chemical basic laws and the periodic table, and then the
point of contact with the chemistry and our life. The basic concepts of “structure of the atom”, “the periodic table and
elements”, and “chemical bonds” are introduced.

FEDEEFIZE Learning Objectives
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P EEDBERPEFTL OOFBELRELY 2 BRI 5,
BFOBERICOVWT, BELNHR2E80BRT 5,
RFOBFEREEN, o BAIERETRICOVWTERET 5,
EEFEEICOWT, ZOWSEERET D,

B

Understand close relation between chemistry and phenomena of life.

Understand concept of the atom including historical aspect.

Understand periodic table and elements from electron configuration of the atom.

Understand concept of chemical bonds.

i

B2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REEHEIEE Course Plan

No. IEH Topics AZ Content
1 H | ELFEHEEICOVT LFEEZBRI2EAE LT, GRTEELIAETEAONIERFOILA ZKE L
UOnFOILARR (BFR) 2AVWTHBRELA TV EE2EBT 5,

% | Simple Chemical bonds Understand covalent and ionic bonds by using electronic formula of molecules that
have been studied in high school.

2 B | RFosE (1) BEFOBEZFEOEELN HEBET 5,

5 | Structure of the atom (1) Understand structures of the atom from historical point of view.

3 B | BFoE (2) HHAZTERATERL > EBREEISRFREO I RILF—ABEBNTH S =
CEFBAL. BEFOBE. Ak TtHh, KFEERICOVWTERT HDOEFRDEL
RERBEZHET D,

& | Structure of the atom (2) This lecture explains historical discovery to reach discrete energy of atomic orbital
and introduces origin and development of quantum theory in order to understand
structure of the atom, periodic table and elements, and chemical bonds.

4 B | BFo#E (3) EFRVOLEINBIEODOEFHOEKRZMAL., TNE2db L ICRLEMAERFTH D
KERFORDBFHAEDL > BEFIKEZ L 2H % HBT 5,

ZE | Structure of the atom (3) This lecture explains meaning of three quantum numbers introducing from quantum
theory and electron configuration of the most simple atom, hydrogen.

5 H | BEFoiEs (4) KERFOFRDBFHNEDL ) LBFREZLDINEHEICLTEBFRFOEFE
B ITHROEIPE L BEM I CHRBT 5,
& | Structure of the atom (4) Structure of the atom (4)
6 B | ZEFOFOLERE (20 | ABEEEOE—SL LT EFROERZD LIKEDFERLIC2RFHOFHIERT
1) DHEE 20O CERT 2, £9. KRHDPTFODFHELEFEBICOVTHET
%,
% | Chemical bonds in diatomic | This lecture explains mechanism of formation of diatomic molecules based on
molecules (1) quantum theory. At first, molecular orbital and electron configuration of hydrogen
atom are studied.
7 B | ZEFOFOLERE (X0 | KRDFEHDFNELEFEEZ D LIC2RFAFHIERT 20 FRBICHFOLE
2) FEMMAULTHEBIE > TIHRBEIEEEFERFZERT 5,
% | Chemical bonds in diatomic | This lecture explains basic concept of electron configuration of diatomic molecules
molecules (2) based on molecular orbital and electron configuration of hydrogen atom.
8 H| ZBRFHFoZEREEs (20 | ER2RFHDFHIERT 20 FHREICHFOLEFE2HEAL TCRBICHK > TRESE
3) 2ERFEEBRT D,
Z | Chemical bonds in diatomic | This lecture explains electron configuration of heterodiatomic molecules.
molecules (3)
9 B | #FDO#EE : VSEPR & DFOEEE FRT 2MELRTEE LI,

% | VSEPR method This lecture explains a simple method for prediction of three-dimensional structures
of multi-atomic molecules.

10 B | tZHEEE2RRT2-O0E | ZRFHOFOBELEEMGITHA S, BRFIEDL SBERBEOKRY I b ZHHAT 5,
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BA—E &L DIZ, K TYEZT, X2 EPICEIFTHFRBEZLRT 5,

% | Hybridized orbital This lecture explains hybridized orbital from atomic orbital associated with three-
dimensional structures of multi-atomic molecules, such as water, ammonia, and
methane.

11 | B | ZRFHFOLFHESE IFLYORVE VR EDRBREZERB/RICOVTER,

= | pi-electron approximation This lecture explains pi-electron approximation for understanding electronic
properties of unsaturated organic compounds.

12 | B | Biss BEEEOBERIOVTHFOLA R (BFR) 2AVCRABEZEAE L 72H4IC
£BTHD d @L;_?b‘ OEAEE DR L ST EERT 5.

Z | Coordination bond After understanding of coordination bond by using electronic formula of bond
formation of acid and base, this lecture explains formation mechanism and character
of coordination bond from d orbital of metal elements.

13 | B | 146 - €BHES A A VIEEEEBRTIVEAT 2€BHEEZ. NV FEROEZX AN HLHERT D,
F¥vyv70EZANL, B, ¥€B. FEAS L OERAER EZRAT 5,

% | lonic and Metal bonds This lecture explains ionic bond and metal bond of metal atom by using band theory,
and also shows metal, semimetal, semiconductor, and insulator from concept of band
gap.

14 | B | »FHEBEEER KRGS, BREEEEEER. 77 T — L ZEEEROME &S FiEEE EEA
V3 CEREAYT %,

% | Intermolecular interaction This lecture explains hydrogen bond, charge-transfer interaction, and Van der Waals
force related with molecular structures.

15 B | £5&9E. 28 ABEECHAINTLIYE, EHBERCHIIKRELOBEOLY 2o, AMEEIC
2FOEENEHTRT D,
% | Summary This lecture explains importance of chemistry in human life.

FE1EZ1+ Prerequisite(s)

H | oFRTIFORELEENLE L VY, SRTEBYZ2LFONBFLEAL LTERT D TFETH S,

% | Completion and understanding of chemistry in high school are desired. However, this lecture explains knowledge of chemistry
studied in high school as introduction.

BRERENZE (78 - 285

Required study time, Preparation and review

B | tZ 1 oRRICE, BRARZRERSLIVCEMNBOEREAZ2BEBENSENTWS, ZREBLUSEEREICLS 1EHT -
DELETIBHOFE - BHICMA, MR EHRRBRICHEA27-00FERHZET 5,

Z | “Chemistry I" includes basic items of basic as well as professional natural science. The students require 3 hours preparation
and review for each lecture by using the textbook and reference books. Additional learning time for preparing midterm and
routine tests are required.

HRE SEZE Textbooks/Reference Books

H | ¥RE[7LyyavrD-onEEdn = ZH&J M.J. Winter & (FAEE - SELMHR) CLERA
sEE [BoEhYolk®E -YE - BiE - - | KBIF5LE (LFEA, [BRO-OOERLZ| AFE - ZEHERS
tZERA, TEEYBLF 1 -RTF - ﬁ?@i?anﬂ—J LR EE YA o [WERBERAR ERCFEEGR] WS
FE. BEE. [APMLERES VALENCY] ME#+ F74 v — JEZ > b, RD.777 0% (BEES. LABER) EEE

I | Textbook: “Chemical Bonding Second Edition”, Mark J. Winter

BUERHI D kKR O FE%E Grading Policy

B | 2ER0HE (75%) BLUORKERICEET 2FETA b (25%) THET 5, 85HLT6 0 % U LEEEKET B,

Z | Evaluate the routine test (75%) and midterm test (25%). These two examinations are sum up and more than 60% is a pass.

BEEIEZ Point to consider

B | #RIIBHELS PICRAFERICESWTERET 5,

KR THHOZEIC OV T, BEEER (2021 FELEIAZER)
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| = | This lecture is done by using the text book and handout.




