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BEDBR - IE Objectives and Outline of the Course

H CETIE. HHWE [E/] IPWELILRYII->THEY . TOYMEIZREFC. BFPVWKODPEE A FHhLEBRINTWL
ZEEZT TR/ IEHDDIIEIEAERE, RFODFORDIEVHLERL LD LT 5,
COEERTIE. Bk ZAICH2PEEME (ANEHSICRICIIOYE) LW BENrLEY HIF, TOYWEOFEOUHE (B
) P, TOMEINEDLIICLTESNZ DN, £ REZOLSIAREL (RIG) 2RITON, S5ICIFAEMREE LT
BLUoNTWEDONREIZDNT, TEDZRY ZOMEEZBRT 2RFOCHFO
% | Inchemistry, we consider that all "things" around us are made from 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
SO on.

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

FBEOEEHIZ Learning Objectives

B | 7ot (BFEB tABRCABE L BEHT TERY 5.,
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MEDORFRLHT L AL TOREE LLFHEE L OBIREES,

BFRAF >, DFOUEL. WEOBEE 0L S ICEEMITONE DAZERER,

MEOELRERIGIE. BRFCPOTFETCOREDOHEAMEZ THE L 2ERL, NSO EIXAF—DPYEY & DE
RIZDWNTHS,
BRFPHOTENEDHEEREFEL., ZNPWEOHRICHTIHEDH L IR > TWEH I L EERET S,

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 learn the properties of atoms, ions, and molecules, and 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.
3 B2 DERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REHBEIER Course Plan

No. 18 H Topics AA Content
1 H | wEOFA (1) REDOHAZ VR
MEOHER (1) —TROKRERFH—
| Utilization of matter (1) Guidance of class,
Nature of matter (1) - Discovery of elements and Atomism -
2 B | HEOFA (2) MBS (2) —RFHROHEIL FFoMEsTRm0@AHRE (1) —
Z& | Utilization of matter (2) Nature of matter (2) - Atomic theory, Struture of atoms and Periodicity of elements
(1) -
3 H | wEOFA (3) WMEOER (3) —BRFHOEIL. RFoEELTHROARE (2) —
| Utilization of matter (3) Nature of matter (3) - Atomic theory, Structure of atoms and Periodicity of elements
2) -
4 H | WEoMA (4) MBEL RS (1) —BRAHIOTREAMYHT SR y1RET7LI=ZT A
Z& | Utilization of matter (4) Matter and chemical bonds (1) - Extraction of elements from natural sources: iron
and copper, silicon and aluminium -
5 H | wEOFA (5) MELLFREES (2) —HAEROEE—
= | Utilization of matter (5) Utilization of matter (5)
6 H | wEOFA (6) MELfFES (3) —AFVEaeAFVER (1) —
Z& | Utilization of matter (6) Matter and chemical bonds (3) - lonic bonds and ionic crystals (1) -
7 B | mEOFA (T7) MBS (4) —AFVEEEAAVHER (2) —
Z& | Utilization of matter (7) Matter and chemical bonds (4) - lonic bonds and ionic crystals (2) -
8 H | wEOFAA (8) WE LRSS (5) —UFvLAFEl—
Z& | Utilization of matter (8) Matter and chemical bonds (5) - Lithium-ion batteries -
9 H | wEOFA (9) MELFRES (6) —HEEEOER 71%—
Z& | Utilization of matter (9) Matter and chemical bonds (6) - Covalent crystal: Silicon -
10 | B | ®EOFA (10) MB LRSS (7)) —HEREBEOEITETRA FAEHRORE—
& | Utilization of matter (10) Matter and chemical bonds (7) - Crystal structure analysis and Determination of
Avogadro constant -
11 | B | wEOFA (11) ME L ERES (8) —EROBFEE BRiEe 8K 8-
& | Utilization of matter (11) Matter and chemical bonds (8) - Electronic structures of solids: Isolators,
semiconductors, and metals -
12 | A | #EoFA (12) MBLHEOREER (1) —HORREEB K774/8 (1) —
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| Utilization of matter (12) Interaction between matter and light (1) - Absorption and transmisssion of light:
Optical fiber (1) -
13 | B | ®EOFA (13) MEEHEDEEER (2) —FHX EXLAF—F-—
| Utilization of matter (13) Interaction between matter and light (2) - Emission: Light-emitting diode -
14 | B | BEOFA (14) WEEKREDEEER (3) —FEWE X774 (2) —
| Utilization of matter (14) Interaction between matter and light (3) - Stimulated emission of light: Optical fiber
) -
15 | B | ®EOFA (15) Fe kFLEAMEEEOLLDHY
TTHROMA - IhhroDANEITkHO N Z &~
| Utilization of matter (15) Summary - Relationship between chemistry, and human and human society -
Use of elements - What is required for human and human society in the future? -

H | @RTHEN LZEE| BEOMFOREEZEL WD I L, BIFHO ME2HH | ] 2BELTVWDIEHNEEZLL,

Z | It is 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.

B | BRTHOBRWI LML H - 7551, BEPCHLERATLBLERTADOTEMT S L5ICLTLIZEL, @RTHWV:
CFZOHEMEL, HLHNEESEEEL VDO TLSEICTESLLIICLTHEERL Y, £, BROFGIHETIC, #EETHULS PPT
(RT=RAYP) Z74A0%ETy7A—RLTHEETOT, BCEZBLTBECDHRLDE LNETA,

%= | 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.

H (BEE)
BEAREZTHZOPFEEE JFEE) ATORETHVLVLONTLIHEBEPSEE (Fle LT, REBI=MEART  [Eftz]
RR-&E YAV F-PERFEIAT77Y 1) v, s, [—BbF] [ER T [KRFEohF] [HBE0R] [t
FAM] EVWoRBORFOHRMETH LL,)

% | (Reference books)

Textbooks and reference books used in the introductory chemistry courses for the first-year students at each university.

WBEARICEETZ2NTRE LR— FREE 60%) &, FHERHEHR (50%) Tk > THHET 5,

Evaluated on the basis of small tests and reports (50%) in the class, and final exams (50%).

BH | #&RIE. XT KAV FTITRIFECTH D, BRICERTINNT—RAVF 7740, BROBAE TICZHENIBEL X
TYyA—RFTERLIICT S,

= | 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.

w



