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In chemistry, we consider that all "things" around us are made of matter, and the matter is made up of atoms and molecules
which are constructed from atoms. We attempt to understand various phenomena related to "things" from the behavior of
atoms and molecules.

In this class, we take substances from the perspective of materials, i.e., useful substances for human society and explain the
properties (characteristics) of these substances, and how they are made, why they change and react, and why they can be
used as materials. We discuss these properties, from the characteristics of the atoms and molecules that make the
substance, and furthermore, and on the basic fields of chemistry, e.g., chemical thermodynamics, quantum chemistry, and
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SO on.

We consider how humans currently use elements, and how they have used them in the past. Particularly, we discuss how

humans extract elements from nature and use them as materials, taking some elements as examples.

Through this, we would like to explain a chemical way for looking at and thinking about things.

B DOEZEBZE Learning Objectives
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MEOELRERIGIE. BRFCOTFETCOREOHEAIMEZ THE L 2EBRL, NSO EIXAF—DPYEY &0
RICDOVTHRR,
RFCHFEHEDBEFERAEFEBL., TAHPYEDORICHT MBS LICh>TVE I LEBEBT 5,

Z | We understand the structure of atoms, i.e., electron configuration, in relation to the periodic table and periodic law.
We learn the relationship between the atomic and molecular structure of matter and chemical bonds.
We understand the properties of atoms, ions, and molecules, and understand that these are the basis of the properties of
matter.
We understand that changes in matter and chemical reactions are the rearrangement of bonds between atoms and
molecules, and learn the relationship between these changes and the exchange of energy.
We learn the interaction between atoms and molecules and light, and that this is the basis of the optical properties of matter.
2B EIEDEMEDFHEAEXE / Fulfillment of Course Goals (JABEE BEERIH D &)
H
ES

REHBEIER Course Plan

No. 18 H Topics AA Content
1 B | wEOFA (1) ESMECTAZOUELFA (1) BEOANAKXVR
BEROTAZROEE —(tEREETRILF——
ZE | Utilization of matter (1) Production and use of high-purity silicon (1)
Guidance of class and Production of elemental silicon - Chemical reactions and
energy -
2 B | mEOFA (2) SMECTAZOEELFA (2) aMETrARZoWE —(vEEEOBEELYMHE—
Z& | Utilization of matter (2) Production and use of high-purity silicon (2)
Production of high-purity silicon - Types of chemical bonds and properties -
3 H | HEOFA (3) BREDT A ROBEEHA (3) 74 FRERBWT7HRA FAEHDORE (1)
Z& | Utilization of matter (3) Production and use of high-purity silicon (3)
Determination of Avogadro constant using silicon (1)
4 H | HEOHMA (4) BREDT A ROBEEHA (4) 74FRERBWITHRA FAEHDORE (2)
Z | Utilization of matter (4) Production and use of high-purity silicon (4)
Determination of Avogadro constant using silicon (2)
5 B | WEoRA (5) SHECTAROBEEEFR (5) TAREZAWETHRA FAERDORE (3)
= | Utilization of matter (5) Utilization of matter (5)
6 H | wEOFA (6) TEBTAEONA (1) WHOZRE AT XRE —H 7 R0fE L LEtEa0iEE
HEREG LA F S
Z& | Utilization of matter (6) Uses of silicon dioxide (1)
Three states of matter and the glassy state - Glass structure and types of chemical
bonds -
Covalent bonds and ionic bonds
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7 B | wEOFA (7) BT MA%ROFA (2) XeYEOMEER (1) —XoFEesRIN—
| Utilization of matter (7) Uses of silicon dioxide (2)
Interaction between light and matter (1) - Transmission and absorption of light -
8 H | WEoMA (8) BREO BT A ZOEEEFA (1) X7 74 3~DI5H
& | Utilization of matter (8) Production and use of high-purity silicon dioxide (1) - Application to optical fibers -
9 B | wEOFA (9) BREO BT A ZOREEFIA (2) XeWEOHEEER (2)
| Utilization of matter (9) Production and use of high-purity silicon dioxide (2)
Interaction between light and matter (2)
10 B | mEOFA (10) UFTLOFA (1) VF7LERAVWEEE —(FIXLF—LBERIFRILF——
Z | Utilization of matter (10) Use of lithium (1)
Lithium-based batteries - Chemical energy and electrical energy
11 B | wEOFA (11) UFILOFA (2) —XRE L RE
= | Utilization of matter (11) Use of lithium (2)
First and second batteries
12 H | WEoFA (12) UF 7 LOFA (3) UFILAF VBl —EREE—
Z | Utilization of matter (12) Use of lithium (3)
Solids and structures of crystals
13 H | wEoRA (13) UF 7 LOFA (4) ZhhrbdE
Z | Utilization of matter (13) Use of lithium (4)
Batteries of the next generation
14 H | WEoRAE (14) TTHOMA —-Ihhroo A NEITkHOLNDE I & —
| Utilization of matter (14) Use of elements - what is required for human and human society in the future?
15 H | wEoRA (15) FeHefbFLEAFEHEOM DY
& | Utilization of matter (15) Summary - Relationship between chemistry, and human and human society -

FE1EZ14+ Prerequisite(s)

H | T2 MeeEf) BEOCFoRERBEEZBLTWE I L L, B0 MbR2EH | | #BEBLTWEZENEELL,
Z | Itis desirable for students to have a basic knowledge of chemistry equivalent to that of "Basic Chemistry" studied in high

school and to have taken "Introduction to Chemistry I" in the First Term.

BEBEAFE (78 -

BE%)

Required study time, Preparation and review
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(RT=RAV ) 774027y 7O=—FLTHEZTEFTOT, BCEEZELTELDIRL AL LNETA, FRICEET S
EEMEEZELYLBHICRGLETOT, BOON TR EHROERNFEILEBVET,
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If you have any questions or concerns about the lecture, please ask the questions during or after the lecture. Please have
your high school chemistry textbook and any reference books available for reference at any time. The PPT (PowerPoint) files
used in the lecture will be uploaded by the day before the lecture, so it may be a good idea to take a quick look at it. Exercises
related to the lecture will be distributed at the appropriate time, so solving them on your own will help you understand the
lecture better.

HR}E SEZE Textbooks/Reference Books

= FEENFLEDETICBHLET.)
Z | (Will be posted before the lecture begins.)

BiERHI D kKR O E%E Grading Policy

H | #RFICEBET /0T, LR MBS IUOFEREARICK > THRENICFHET 2,
% | Evaluation is comprehensively carried out based on quizzes given during lectures, reports, and the final exam.

BEEIEZ Point to consider
H
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JyA—FTEBLDIZT B,

The lecture is conducted using PowerPoint. The PowerPoint files used in the lecture are made available for students to view
and download by the day before the lecture.




