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BEDBR - IE Objectives and Outline of the Course

H TS | BLUEBLT | OBEND. BILRFIEE. 2FBELEE. BMAEROBE, BEERE B eEr. &
AMLEDMICETI2EEWETMBELMC ZLICLY | EELCFOERERICOVWCOERBRERD S L & HIT, B LEYZEY
T BICHERICHANBERNEZED,

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.

F2BDEEBRE Learning Objectives

H | EFIELZEFRFOBFEEICHTZIERZBEL C. RFEEICODVWTERZRED S,

KOFEBEETILEBL TCEEBCAF V EEROBSEZIBRT 5,

ZRFNFOEEE Lewis Bin, RFMHEAER. 2 TFNEERTAVCERL, ZEFHF. BEROBEICIERT 5,

ERVFOERBESTHE L VAT Yy FOB - BEBSL UMM ROE - BEEOEZ A BB 2B L (BET 5,

Bt - BITICOWTERT 2L L1 ITEBZBL OEREMOFERVEY FEWVICERT 5,

ERLEMDONA, @Eﬁﬂzé#@ DWTEE R S RAF. BAFNES, AR, LEEMEZFET

TR A YD BEFEE L EAICOVWT ERIBEA* V- EE 4B L CERT R EEHI(C EEM?%@; IDOWTHEET 5,
= | 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.
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To understand thinking of Bronsted acids-bases and Lewis acids-bases which are basic concepts through exercises.

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.

il

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )

PBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics AZA Content

1 H | BF@E& (1) TROER, KERRFOEBE (W OHDEFHENRE, RFHNE)

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

2 H | EF#EE (2) ZEFRT (BACER BRRE BF/7X—%—)

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

3 B | »F@&ciEsa (1) A ZEE (F 77 MR BEEEARE. VSEPR E70), BFMEAER (k&
DT ERZRFHTF. ZRFHT). HTFHEER ERRETFHT. BR_RFHTF.
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@&eHEs (2) ZEFHNFOLFIE (D TFREOHEAIL T, DTFHEICL 20 FHOHA)

% | 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 | #7@B&LHEs (3) HAER. BeaTraie—

% | Molecular structure and | Molecular structure and bonding (3)

bonding (3)

6 H | EdhE®o#BE (1) EHoOBENGTR (EAKFLERBENTR, IROREFE, EEFTEBEDRH).
EBLARDOEBE (R EA7, BEXRETHRWEE, SEOZH. SBEORTFHEE.
ae)

% | 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 H | BffiEEos (2) A F VEER (1 F v EFEORFESOES, BiE0EmNaE) 1 F U Ea0TxL¥—H.
BEEDOEFIHEE

% | 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 | BeBE (1) Ly RTy FBEE Gkptcor 0 b BE)FEE, BEOKFHE). 7Ly RT v R
B (7o TBOBEICROoN B, BHEAFF VB SKBLY, RUFF
VALEBDERR)

& | 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 B | BeERE (2) LA R LA RBR OV A ZIEEOH, BHEDIL A ZEE DR

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

10 B | BBLiBE (3) WA R - BEORGEHE (BEANARIG, BWE - BELROHAWE - B8R, 25
FHBUE T A —L— BELCERL L TORE, TY—BIEEKT)
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& | Acids and bases (3) Reactions and properties of Lewis acids and bases, the fundamental types of
reaction, hard and soft acids and bases, thermodynamic acidity parameters, solvents
as acids and bases, heterogeneous acid — base reactions.

11 B | Bfbe&m (1) BITEMN (BRTERS. BEEMN, BRUFERI, Ry X M), BIUEETERENE

OkEDRIG. BRFPOMEICL 2B, T LE(L)

| 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 | B | BteExT (2) BluT—&2 %Kk HE (Latimer . Frost X, pH#&k7EM). B2 a9mE (b

FHIETT. LFEHNELE. BRI FHHEE)

= | 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 | Bitkst (1) HEAEOES (BRAE. PEME. SR BFedii BEExI7UT4—
= | Coordination compounds (1) Constitution and geometry, low coordination numbers, intermediate coordination

numbers, higher coordination numbers, ligands and nomenclature, isomerism and
chirality.

14 | B | Bita®w (2) HEAEOEG L EFEE (BRBER. BUFHEIRTA—2—)

Z | Coordination compounds (2) Bonding and electronic structures of complexes, crystal-field theory, ligand-field
splitting parameter.

15 B | Eitst (3) HEROEE L BEFEE (BUTFHEELI R LE— BUTFHER
& | Coordination compounds (3) Bonding and electronic structures of complexes, ligand-field stabilization energies,

ligand-field theory.

JB1& 54 Prerequisite(s)

H B ] Z2BEBEATHDEZ L, BLU [EELZI | 2BEPEIIEBEEATHDH L

(772 L. WEIFREOREICONTIR, & ITEBEBEEIZERIT RV,

Z | Requirement of taking inorganic chemistry | and inorganic chemistry |I.

BRERENZE (78 - 585

Required study time, Preparation and review

H | \s || SR OBREBEICEEL W5, BEERBNTINT I M E1TH, NTRX M, REFEEBEOEIERIC
RYARE FREEHEE T2, FREICTLT, FE - EZOFEREIIIEHLECIREREZEEL TLWEA, BYIESM
BOARICE > TEZDORY THWBENH D, FHICKEL CEHBEOHEHEE COFE, ERETHELZHEC ZEHPNBE
Thd, /-, FHERARIER 27-00FERHAHLLETH D,

Z | 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.

HRIE S%E2E Textbooks/Reference Books

H | #8E (Y274 — 7 rFr2 S (L) F£6 k] (HPBA MR ERCZRA) RO > MRH

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

BUERHI D 5k Kk O E% Grading Policy

B | BEIEERERENICIT S NT R NTHMT 5, FAA< 3EUEREERXE L-HEIL. 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.

B = FEIEZE Point to consider

B | #HZE B/ — M LUBEHEREAIFSOZ L,

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