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2EDEK - 2 Objectives and Outline of the Course

B | @RTEELIAR WE BRICEDE, RETEMEAOEAZENET 2, LZOERER & FREROEZEZFE(LF
DEENMOEBEL., LFEABMSLEOEOLY ZEATE L, DWT, H5P2LFONBOER LD, BFoOBE, Aifx
LR, LFERICOVWTOBRERD D, Sl BEFEA. D FEEELER. £REAICOVWTERT I LT LEeE
MIRR, LFEEFIIOVWTER 2EREES,

i

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

nou

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.

v

FEDEEFIZ Learning Objectives

H | L2 EESRROEFLEOOEEAREH Y #ERET 5,
FREFOBERICOWT, BENHR2E80BRT 5,
BEFOEFRENOARKRETRICOVTERT 5,
EEFEEICOWT, ZOBMSEERES D,

Bt

Understand close relation between chemistry and phenomena of life.
Understand concept of the atom including historical aspect.
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Understand periodic table and elements from electron configuration of the atom.

Understand concept of chemical bonds.

Y

BiZ0ERME O HMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | EAFEEESICOVNT CEEEEERTI2EAL LT, BRTEBLIMAFZTHR ONEFEFOILA IAE &
U FoNA R (BFR) 2HVWTHEREGLA A VG5 ERT D,

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

2 B | BFoisE (1) BEFOBELZCFEOEEN HBET 5,

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

3 H | BEFoiEs (2) HHRNFTEHRBTERD > EREENSFEFREDOI R LT —DEERNTH D Z
CEBBAL. BRFoME. AfiRiTR. LFEEEICOVWTERTZ-HDETFHROEL
RERBEHERT 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) EFRVOLEINDIEZDOOEFHOEKRZMAL. TN L ICRLEMARFTH D
KERFORDBFHAEDL > BREFIKEZ 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 B | BFoE (4) KEBEFOFDBFNEDLIARBFREZ L2 EZHLICLTEETFRFOEFR
B &R O EIAE & BIEM T CERBT %,
Z | Structure of the atom (4) Structure of the atom (4)
6 H| ZRFHFoZEEEG (20 | HEBEOE—HL LT EFROERED LITKESTFEPROIC2RFHTFHIERT
1) DHEE 20ICHITCERT 2, £9. KRDPTFODFHELEFEBICOVTHET
%,
% | 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 > TIHRBEIEEERFZERT 5,
Z | 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| ZEFDTFOERE (20 | ER2ERFOFIVHERT 2D FREICHTFOLBFAHEALTCREBIH > TRESE
3) ERXFEERET D,
Z | Chemical bonds in diatomic | This lecture explains electron configuration of heterodiatomic molecules.
molecules (3)
9 H | 7 FD#& : VSEPR & NFOBEEE FRHUT HEELFEEFIN,

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

10 B | LtZHEEZRRT 2-O0R | ZRFOFOBELEEGTRA S, BRFREDL O BERBEORKY b ZHAT 5,
BA—EZIL BIZ, K TYEZT, XEZVEPICEITTHFEBER KT 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 | ZRF2FOIEREE IFLYORVE VR EDRBRFZERB/RICOVTER,
& | pi-electron approximation This lecture explains pi-electron approximation for understanding electronic

2
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properties of unsaturated organic compounds.

12 | B | RuBEs BEEEOBESICOVTHFOLLRR (BFR) 2HVCRAEEGE R L /-RIC,
ERBITHRD d BLEH LEMES O REE &L FELERT 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 FUIERERBRFIERT 2EBEGE. N FEBOEZ AL OHEET 5, NV
F¥vv70EXANIO, B, ¥€B. FEASL 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 | »FHEHBEEER KEHEE., BREHREER. 77T 7 — L ZBREEBOME &5 Fiis % Bt
\TCERBAY %,

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

15 B | £5&9E. 28 ABEECHAINTLIHE, EGREFCHIKRBLEOBOLY o AMEEICET
2FOEEUEMTRT B,
% | Summary This lecture explains importance of chemistry in human life.

JB1&5:15 Prerequisite(s)

H | @5¥FRTCHEFOEEBLEBENEE L LY, SR TEET Z2ZOMBEEAL L THRTLTFETH D,
% | Completion and understanding of chemistry in high school are desired. However, this lecture explains knowledge of chemistry

studied in high school as introduction.

REREAFLE (FE - BESH)

Required study time, Preparation and review

B | tZ | oRRICIE, BARFRERBSLIOEMRBOERELZBEBENEGENTWS, BREBLUSEELRLICLS 1EHT
VEDLETIBHOFE - BTN, MR EHHRRICHR 27-00FBERMEET 2,
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.

HR}E SEZE Textbooks/Reference Books

H | #8E [Ty yavrolonftZiEaim %25k M) Winter & (BAEE) - HEXER) LERA
2EE [GofbY ol -PE - -BE- 6] AGFLE LZERA. [BROLOOERE (T BHEFES - ZHERE
LZERA. TERYELZ 1 —RTF - 2FOEFH—] LA FF HA T4 YEBEHRAPT EPEeR] JmE
FZE. EZRELE. [APMLEHES VALENCY] MEA F74¥— JEZ > b, RD.777 0% (BEERB. LABER HEELE
% | Textbook: “Chemical Bonding Second Edition”, Mark J. Winter

BAEETIm D AR R O E%E Grading Policy

B | #HR0OEE (75%) BLUORBHERNICERT 20T (25%) THHET 5, 85t L T6 0 % U EEEBIKRET D,

Z | Evaluate the routine test (75%) and midterm test (25%). These two examinations are sum up and more than 60% is a pass.
B EE18% Point to consider

B | #xII#BHELL PICRAERICE SV TERET 5,

KB TFHOFEICOVWTE, BEEER (2021 FEURIATER)

Bt

This lecture is done by using the text book and handout.




