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1% /Field /YE - MREFEE ¢ /Academic Field of | X /Year /25X 1 /2nd Year

Materials Science

sBi2% /Program /ISR L2 RI2 - BRI2HPIRIE : /Specialized | FHA/Semester /%5 H8 : /Second term

Subjects for Undergraduate Program of
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4348/Category [/ 2 3 #5BR/Day & Period | /7K 4:/Wed.4

R B15#R/Course Information

B &S 15323401

/Timetable Number

REES 15360002

/Course Number

BA7#/Credits 2

IR RE & - B : Lecture/Practicum

/Course Type

2 7 X /Class

RERB%Z LB« Exercise in Inorganic Chemistry

/Course Title

HEHEL /R XE/ER /M ZER : /Wenliang Zhu/SUGAHARA Toru/HOSOKAWA Saburo

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning

O

RERBRODHHHEICLD
B /Practical Teacher

BMBF> YT

/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | ZICERCR | SLU0EBLE I OBERAR. BILREFHEE. 2FBELEe. BAEEROBE, BEIBE BbeBEr. B
fLEYICRET 28 EEMEZMC I LICLY, BREFOEREBERICOVWTOBRBREZRDD L L HIT, BEtEYEINY
TS BICHBERIGCHANEZERNEED,

Z | This exercise helps students become more familiar with the basic theory of inorganic chemistry by solving many problems
about atomic structure, molecular structure, bonding, simple solids, acids and bases, oxidation and reduction, and
coordination chemistry.

FEDEEBIE /Learning Objectives

B | EFRELLEFREFOEFHESICETZIETZBL T, BEFEEICOVWTERZRD 5,

KORBEBETLEBL TEEXA F V HEROBEXERT 5,

“RFHFOEEE Lewis Bin, RFMEESER. 2 FNERHREZAVCEEL, ZRFHF. BEROBEICIERT %,
FERCZOERPBSTHE 7LV ATy FOB - BEEBL VLA ROB - BEEOEX AZETLXBL CERET 5,

Bt - BILICOWTEET 5L & ITEF 2B L COERBMOFERIVIY FWICERT 5,

ERAEMON, BELEMICOWTEHZEERATF. BAPNIEE, BARE XFEELFET D,

AL EMOBFRBELERICOVWT, BREERTZAVESZBL (BB T L L HIC BAFHERICOVWTHEET 5,

Z | To understand the atomic structures through an exercise on atomic orbitals and electronic structures.

To understand the structures of metallic and ionic solids through models of the close packing of spheres.

To understand the structures of diatomic molecules through Lewis structures, the valence-shell electron pair repulsion model
and molecular orbitals of polyatomic molecules and structures of simple solids.

To understand thinking of Bronsted acids-bases and Lewis acids-bases which are basic concepts through exercises.
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To understand oxidation and reduction, and to master the deal with the reduction potentials from the view point of equilibrium

theory through exercise.

To understand nomenclature, ligands, constitution, geometry, isomerism and chirality for inorganic coordination compounds.
To understand the electronic structures and bonding of coordination compounds, and to master ligand field theory.

Y

BiZDERME D SHMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REETEIER /Course Plan

No. IEH Topics AZ Content
1 B | RF#EE (1) THROER, KREEFOHEE (W D2HOEFHFENRE. RFHHE)

= | Atomic structure (1) The origin of the elements, the structures of hydorogenic atoms (Some principles of
quantum mecanics, atomic orbitals).

2 H | BEF@E& (2) ZBFRT (BALER BRRE. RF/ 7 X—%—)

& | Atomic structure (2) Many-electron atoms (penetration and shielding, the building-up principle, atomic
parameters)

3 B | #FEELEE (1) A REE (Fo 7y bR BELEEREN. VSEPR E70). BHEFESER (k&
NF.ERZRFHTF. ZRFHT). HTFIEER GRIREFAT. BER_BEFHF.
EERE)
% | Molecular structure and | Lewis structures, the octet rule, structure and bond properties, the VSEPR model,
bonding (1) valence-bond theory, the hydrogen molecule, homo nuclear diatomic molecules.
4 B | 7@B&ELEE (2) ZRFHFOHNTFHE (HDFREOHEAI T, HFHEICL 2D FROA)
Z | Molecular  structure  and | Polyatomic molecules, molecular orbital theory, Hetero nuclear diatomic molecules,
bonding (2) bond properties, molecular orbitals of polyatomic molecules, the construction of
molecular orbitals, molecular shape in terms of molecular.
5 H | aF7@&eEs (3) HaR. BETy2LEe—
Z | Molecular  structure  and | Molecular structure and bonding (3)
bonding (3)
6 H | BidAhE®HEo#SE (1) BEEOEED TR BEAKTFLERBEDLR, KoRERE, REFTBEEEDKRE).
EREAGEOBE (R RAT, REFRETHRVESE, EBROEFE. SEORTHE.
a%)
& | The structures of simple solids | The description of the structures of solids, unit cells and the description of crystal
(1) structures, the close packing of spheres, holes in close-packed structures, the
structures of metals and alloys, polytypism, non-closed packed structures,
Polymorphism
7 B | EfisEEoBE (2) A F v EE (1A EROREEIIESE, BEDERNGE) 14 VEaD TR —H,
BEEDEFIEE
& | The structures of simple solids | lonic solids, characteristic structures of ionic solids, the rationalization of structures,
2) the energetics of ionic bonding, The electronic strudures of solids.
8 B | BeiEE (1) TLYRTy FBE Okpcor0 b o BEIFEE, BEOKECHR). 7LV T v F
BoFH (T T7TBROBEICE SN EEE, MHEAFF VB, KBy, RYFF
VALEBDERR)

Z | Acids and bases (1) Brensted acidity, proton transfer equilibria in water, solvent levelling, characteristics
of Brensted acids, periodic trends in aqua acid strength, Simple oxoacids, anhydrous
oxides, polyoxo compound formation.

9 H | BeEE (2) A ZEME LA BRI A ZIBEOF], SEOILA 2RO

& | Acids and bases (2) Lewis acidity, examples of Lewis acids and bases, group characteristics of Lewis
acids.

10 H | BCiEE (3) AR - BEORIS EHE (EANARIS, BULE - BELHOHVEE - B8R #h
FHBEE T A —2— BBELCEREL L TORE., R —BIEERIT)
Z | Acids and bases (3) Reactions and properties of Lewis acids and bases, the fundamental types of
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reaction, hard and soft acids and bases, thermodynamic acidity parameters, solvents
as acids and bases, heterogeneous acid — base reactions.

11 H | BtegmT (1) BITEA (BCRTERE., EEBL., BRAFERI. FILrZ FR), BIUEERTRENE
OkEDRIG, BRFPOBERICL DB, Tt L9%FL)
= | Oxidation and reduction (1) Reduction potentials, redox half-reactions, standard potentials, trends in standard
potentials, the electrochemical series, the Nernst equation, redox stability, reactions
with water, oxidation by atmospheric oxygen, disproportionation and comproportionat
12 H | BtegmT (2) BluUT — X %K TRTHZE (Latimer K. Frost X, pH {&k#&EH) . BAo{2H9MmE (b
FHETT. LFENBEL. BXFHH)
| Oxidation and reduction (2) The diagrammatic presentation of potential data, Latimer diagrams, Frost diagrams,
the dependence of stability on pH, chemical extraction of the elements, chemical
reduction, chemical oxidation, electrochemical extraction.
13 | B | Biead (1) FEADEE (KR, PRAHK. SEME) BEuFeads BEELeFZUT4—
% | Coordination compounds (1) Constitution and geometry, low coordination numbers, intermediate coordination
numbers, higher coordination numbers, ligands and nomenclature, isomerism and
chirality.
14 B | BEfiksy (2) HEAEOEALETEE (BREER. BUTHEIR/ TA—L—)
& | Coordination compounds (2) Bonding and electronic structures of complexes, crystal-field theory, ligand-field
splitting parameter.
15 B | Bitksd (3) HEEROEA L BEFEE (BUTFHRELTRLF— BUTFHESR
Z | Coordination compounds (3) Bonding and electronic structures of complexes, ligand-field stabilization energies,

ligand-field theory.

B1EEH /Prerequisite(s)

H [Egs | | 2BIEEFEATHDI L. BLU TEBLZI] 2EETREIIBERFATHD I L
(172 L. MEBEIFEROZEICONTIE, & ITEBREIZRITRWV),
& | Requirement of taking inorganic chemistry | and inorganic chemistry Il.

BEBEBAFE (FF - E38%) /Required study time, Preparation and review

H

ES | | BRI OBERETEICEELTWS, BREBEANTIAT R 2T, AT R ML, BREFEERBORERIC
TTHREZINHBHREE TS, KBPEICHYLT, FB - EBOFRERBIIAHLE CIBBRELZRTL TULEA. BYESHE
BORBRICE>TIEZORY TARWEELNH D, FHICEL TRBREZOHERHF T COfE, SRETMEEB I LHDE
THb, £ PHRABRICHEZ D=0 0FEBFHLMLETH S,

Bt

This subject is related to a lecture of inorganic chemistry and inorganic chemistry | and inorganic chemistry Il closely. You
have a quiz in every class. A quiz cover the contents in each item of lesson plan. For each class, you need to learn three
hours for preparation. You need to solve examples and exercises at the end of each chapter for preparation. In addition to a

review, you need learning time to prepare for the regular examination.

HR}E HEZE /Textbooks/Reference Books

5|

BHE [Va7418— - 7222 S (b)) BehR (BRPBA MR ERLCFERAN) RETY > R

-

=

Text: Shriver & Atkins Inorgnaic Chemistry 6th edition and printed materials.

BRI D =k O E% /Grading Policy

B | BEIEERERENICIT S NT X T T %5, FaAh< 3EUERELZRE L-HBEIE. REIITESNELA,

I | The grade is evaluated based on quizzes in every class.If you miss more than three classes without permission, you will not
receive a grade.

BEEIESE /Point to consider

B | #HZE B/ — M LUBEHEREAIFSOZ &,

I | Need to bring a text book, a note of the size B5 and a mathematical calculator.




