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FEEIES 12015104
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B %4/ Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class

BERBLA {£% | : Fundamental Chemistry |

/Course Title

HEHEL /S /NAKA Kensuke

/ Instructor(s)

Z Dth/Other A 8=y TENE ERRI SR 0 — 24t | PBL £#RE /Project | DX EARIE
BB /Internship #8 /IGP Based Learning /ICT Usage in Learning
EBERBRODHHHEICL D
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BBEFNYYS

/Numbering Code

BEDOBR - IE /Objectives and Outline of the Course

H | @RTEELIE, DB, BRAICEDIE, ARTREMEAOEAZBENET %, (LFOEBEA L AREROE X AEF
DEENSEBRL, LFEEABHELEOEHLY ZEAIE L, DVT, HHP3{ZONFOEREA S, BRFOBE, Bk
ETTHR. EER-EICOVWTOEBEEZRD S, oIl BEEE. 2 FHEEER. €BREICODLWTERT LT LFEeE
BER. P EEFIIOVWTERIERAES,

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.

v

FEDFEBRZR /Learning Objectives

H | tZ2eEGRRCETLEOOEELEDY 2 BT 2,
RFOBRUCONT, ELHNERZEHERT 5,
RFOEBFERED, AR ETHRICOVWTERT 2,
LEREEICOWT, ZOBREERT 2,

% | 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.
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| Understand concept of chemical bonds.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | EAFEEEICONT CEREEEZBRTI2EAE LT, BRTEELIMAEZTHAONIZREFOLA ZAE L
UDFoILA R (BFR) 2RV THEES LA F VS EEBRT 3,

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

2 H | BFoiEs (1) BRFOBEZFEOELEL HEBET 5,

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

3 B | RFoEE (2) HHRAPTIERATEL D > EREENSRTHREDO T RALF —DBERNTH S T
CEFBAL. BEFOBE. AiikeTtHh, KFEERICOVWTERT HDOEFRDIL
RERBEZHET D,

ZE | 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 | RFoEE (3) EFRVOEINI=ZDOEFHOBRZMAL., TNED LICHRLEMURFTH 2
KERFOFRDBEBFHNEDL > REFREZ L 215 HBT 5,

& | 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.

B H | BEFoiEE (4) KRBEFORDODBFNEDL I ABFREZL DN ZHEICLTEEFREFOEFRE
B L ITHROEIE L BEM I CHRBT %,
5 | Structure of the atom (4) Structure of the atom (4)
6 B | ZREFH2FoLERE (20 | AEBEOE—SL LT EFHDEZEZ D LIKEDTFERLIC 2 RFHFHIERT
1) HEZ 20D T CHERT S, 9. KEDFONTFIRELEFEBICOWVWTHEAT
%,
Z | 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 | ZREFOFOLERE (20 | KEDFEHDTFHELETFEBLZ L LIC2RFAFHIERT 20 FHBICHTFOLE
2) FRAEHIULTRBICH > TERBEI B E2ERFEERT 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 B | ZREFH2TFoLERE (20 | ER2EFHFIERT 2D FREICHFOLBFEMEANLTREBICE > CREBES ¢
3) BERFEERET B,
% | Chemical bonds in diatomic | This lecture explains electron configuration of heterodiatomic molecules.
molecules (3)
9 B | 5 Fo#& : VSEPR & DFOEEE FRT EERFEEFI,

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

10 B | LZHEEE2RRT2-O0R | ZRFHOFOBELEEMSITHA S, BRFNEDL) SBERBEOKRY I b ZHHAT 5,
A —EZIL HIT, K TYEZT, XEZVEPICREITTHFEBEEZLRT 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 | ZRFHFOEHEE IFL YRRV E U REDRBRRZEFEICOVTESR,

% | pi-electron approximation This lecture explains pi-electron approximation for understanding electronic

properties of unsaturated organic compounds.
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12 B | BuEs BLEEOBEICOVTHOFOLARR (BFR) #AVCRAEASZEBMEL 72,
E£BITHRD d PEH L RAFEEOFRER L FEsERT 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 «BES AF VG EEBEFHIERT 2E8BEEZ. NV FEBOEZANOHEERT D, NV
FFrvy TOEZXANL, €F. ¥EB. FEEKS L OMEREL 2 AT 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 | »FHEEEESR KEfEE., BREEEEFR. 77 7 — L ZAEEEROME & o FiEE % Bt
V3 CEREAYT B,

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

15 H | £5&9E. 28 ABEECHAINTLEYE, EHRFCHIKRRLOBEDLY o AMEEICHT
2FOEENEMRT B,
Z | Summary This lecture explains importance of chemistry in human life.

B1EEH /Prerequisite(s)

H | oFRTIFORELEEENLE L VY, SRTEBIZ2LZONBLEAEL LTERT DI 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.

BRERBBNFE (8 - 5F%) /Required study time, Preparation and review

B | % oRRICIE, BARZRERBSLIOEMRBOEREALZBEBENEGENTWS, BREBLUSEELRLICLS 1EHT
DEOLETIREAOFE - BEZ IR, MT XM, EHARICEZ 27-00FBRFEEET 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.

HRlE SEZE /Textbooks/Reference Books

H | #8E [7LyviavrofonftPiEaim 22Kk M) Winter F (AAER - ERXEHER) (LFRA
SEE [GoEhbYoE -YH - -RBE- - 4@ KGFILE CFEA [BRO-OOERLT] BHEFE - EHERE
LZEA. TERYELF 1 -RF - HFO02Fm—) LA ZF Y4023t HEBSHRAP EEMLEEEH] WS
FZ, #gZEEE. TAPIMLZEES VALENCY)] MEA R74¥—  JEZ > b, RD.77 7% (BEESB. LAKER) EEE

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

PRIERHE D iRk O EAEE /Grading Policy

B | 8ko=EE (75%) BLORKERNICERT2HETA b (25%) THHET %, 85HLT6 0 %ULEEEKET S,

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

BR=EIESE /Point to consider

B | #RIIBHELL PICRAERICE SV TERET 2,

KRE THHOPEIOV T, BEEER (2021 FEUEIAYER)

bii

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




