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Chapter 1

Inorganic Chemistry

F—F #Hit

Section 1

LHL4L¥ inorganic chemistry
#XHEE  absolute temperature
FI{RMEED % %  Avogadro’s number
Yy AYE  amount-of-substance
EE/REEE  molar mass

WA  concentration

IR EE/RWE molality

PR BESE  mole fraction

* ZBiIRE  systematic error
TH(BR)IRZE random error

* #%tHiR#%  absolute error

* HXFiRZ relative error

¥®HE precision

* #aXt{R#%E absolute deviation

* FHXTRZE relative deviation

* FHfHE average deviation

* X EHERE relative average deviation

Introduction

* frifEfRZE  standard deviation

* X HERZ  relative standard deviation

WHE  accuracy

* AREF significant figure

HHB T exact numbers

A¥HBF inexact numbers

#4941 #F dimensional analysis

* BRE®  colloid solution

4y# % dispersed system

* Bk electrophoresis

H electroosmosis

HAES K  ideal-gas

*BESKSEER ideal-gas law of partial
pressure

* MESMERAEHFE ideal-gas status  equation

¥ EZBE history of chemical development

il 1f organic chemistry is defined as the chemistry of hydrocarbon compounds and their derivatives,
inorganic chemistry can be described broadly as the chemistry of “everything else”. This includes all

the remaining elements in the periodic table, as well as carbon, which plays a major role in many

inorganic compounds.

MRANASVBEEXARIU SV RETEY R IRATHAETT LUET Z iR A BRI 2
SR XA NBREEFSINA ST REZEFANKTRLEE T TRANRFTHT ML

.

EX Even before alchemy became a subject of study, many chemical reactions were used and products

applied to daily life.

EHRERBRAMRNOEBZA AU FRMEETYRCHEATHEEEF.
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Section 2 Atomic Structure and the Periodic Table of Elements

* JAF4H atomic structure
JTGERYPFE the periodic table of element
TJRFHRF subatomic particle

£% quark

JRFRREHA atomic mass unit
JEFF¥  atomic number

F{fL#& isotope

* JEiB¥ mass number

* JRF# nucleus

* YW  photoelectric effect
XF photon

KR — 2% waveparticle duality
* ft F /1% quantum mechanics
W ah /12 wave mechanics

* EHEHT  qualitative analysis

* ERH  quantitative analysis
¥ wave number

* £ F¥ quantum number
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* JEZAS  stationary state

* ®A ground state

* WARA excited state

* AHEJRHE  uncertainty principle

* ¥iH orbital

* JER¥ wave function

* TEF¥ principal quantum number

* iR F¥ angular momentum quantum num-

ber
* BB F¥ magnetic quantum number
* BHER FH spin quantum number
* BEZR  energy level
ZHBFJEF many-electron atom
* B#S N shielding effect
* $5 MW penetration
* BB A  effective nuclear charge
* B#S¥ shielding parameter

* F{KEERJRF the principle of the lowest en-

ergy

* WHIAMHARE Pauli exclusion principle
* BEAEFIN Hund’s rule

* Y  paramagnetism

* (PO  diamagnetism

* B FHRI(ARE) electronic configuration
#% group/family

FH#%ITE main group element

HEITLE transition element

At TE inner transition element

WA ITZE lanthanide/lanthanoid

W AITLE actinide/actinoid

FEFE¥ atomic parameter

* JRF2¥4 atomic radius

* 324 covalent radius

* £R ¥4 metallic radius

M Z U485 lanthanide contraction

* B AE ionization energy

* B FFEFEE electron affinity

*» BfitE electronegativity

BN The Schrodinger equation describes the wave properties of an electron in terms of its position, mass,

total energy, and potential energy.

BESTEHR - MHREACE AR . SERANEERRENETFHORNER.

IR In atoms with more than one electron, energies of specific levels are difficult to predict quantitatively,

but one of the more common approaches is to use the idea of shielding. Each electron acts as a shield

for electrons farther out from the nucleus, reducing the attraction between the nucleus and the distant

electrons.

EZEFHRRETH, AAEROERMRMEE RGN EAFANTEZ-RRARBRER EX
Hgh B TR TEERBEAZRINETREMR ERRTFES —EERKEFZE K5 8K

N
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Section 3 Chemical Bond and Molecular Structure

* 4+F molecule

* k¥4  chemical bond

£ X definition

* BEF48 ionic bond

* A& HE lattice energy

* B Fik{k ionic polarization
BF2%4 ionic radius

BFHEf ionic charge

* 3E{t88 covalent bond

B4 single covalent bond
4 double covalent bond
24 triple covalent bond

*x BB Lewis structural formula
* B8 coordinate covalent bond

* B T34 F4& electron-pair donor

* B FXTHEFK  electron-pair acceptor

* JEAR I8 nonpolar covalent bond

* LM polar covalent bond

B AR F electronegative atom

B IEHJRF electropositive atom

* 158 valence bond theory

* 2B FXHEF valence shell electron pair
repulsion

#BZ¥  bond parameter

* §24  bond length

* §84 bond angle

* g8t bond energy

* o5 sigma bond
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* w5 pi bond

* 34 delta bond

B4 HE T bond pair electron

Xt E#,F lone pair electron

#r#F  valence electron

* B4 bond dipole moment

* Z2{b#E hybrid orbital

* I%EHEZ 1k nonequivalent hybridization
* 4+ F# i molecular orbital

* D THE bonding molecular orbital
* R4 FH#iE antibonding molecular orbital
* B8 delocalization

* 2% bond order

B metallic bond

* fEH#F  energy band

* 84 conduction band

* i #  valence band

* 2547 forbidden energy gap
SFEYERAS  intermolecular forces
* E4 hydrogen bond

K A{Bt% permanent dipole
FESMER  induced dipole

¥ {84k instantaneous dipole
BiR-B%A/EA A dipole-dipole force
@ #f1  dispersion force

JLfE4E S van der Waals force

Bl Valence shell electron pair repulsion theory (VSEPR) provides a method for predicting the shape of

molecules, based on the electron pair electrostatic repulsion.
HEEFHEFELCRE—MTANIFRROTE X ELRETRHFNHAFT.

E# Whenever atoms with different electronegativities combine, the resulting molecule has polar bonds,

with the electrons of the bond concentrated on the more electronegative atom, the greater the

difference in electronegativity, the more polar of the bond.

ARERENRTE ST RS TRARER BRE TME B AERKERT, M H - itz

MR TR,

FEY WHFRARIPHDITMOE L Fo&
Section 4 Primary Conception of Chemical Thermodynamics
and Chemical Equilibrium

* (LM S  chemical thermodynamics
#FFIE & open system

#HAKZE closed system

IS4k % isolated system

¥ 1E  environment

* SREEM  intensive property

* ["EEMER  extensive property

* JRASBREL  state function

MOL#  thermal equilibrium

J1F#  force equilibrium

¥4 phase equilibrium

* (L2EFH  chemical equilibrium

* IR FH B equation of state

fEIR 4  isothermal process
{HEELFR  isobaric process

fEZA 1 constant volume process

* A] i3 2 reversible process

* #3317 adiabatic process

* f§FF 3 cyclic process

HH WML free expansion process

LB throttling process

Z185 37 process of isoenthalpy

* #8454t phase transformation

* }54L  vaporization

* #{k liquefaction

* BE[#E freezing

* &4k fusion

* Ft4£  sublimation

Bl A] B9 ¥4k crystal form transition

* M M7ZAESE saturated vapor pressure

* G FIRZE  critical state

I FIRBE  critical temperature

AR ES critical pressure

I 5 BE /R& TR critical molar volume

G R FAE  excess critical fluid

¥ B chemical stoichiometric number

R R #E advancement of reaction

A, heat effect

* fERFIHEMRE the law of conservation of ener-
gy
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* A EE—FR  Afirst law of thermodynamics

$—2 KM first kind of perpetual motion
machine

A heat capacity

* K13 volume work

* JE&FI  non-volume work

* M f1% 8  thermodynamic energy

th#it calorimeter

#X A&t bomb calorimeter
B EE  calorimeter constant
* TR
* %& enthalpy
t&7F enthalpy change

R I4& enthalpy of reaction

VRUEEE /R4 standard molar enthalpy
bR BE R A B4R

formation

P o BE IR MR B2 4R

thermochemical equation

standard molar enthalpy of

standard molar enthalpy of

combustion
* i entropy
72 entropy change
* MA¥E _FH  second law of thermodynam-
ics
* B RiEE
RAELEE
MR ZAEE  microscopic state number

* HHAE

spontaneous process
randomness

free energy

* F#ARE  equilibrium state
* PRUEEHH B standard equilibrium constant
* &) shift of the equilibrium

* 8« EEBEFEHE Le Chatelier’s principle
%/ solvent

¥R solute

* ZHSAE multicomponent system

* JREE/R&E partial molar quantity

* L2 # chemical potential

Energy can be transferred from one body to another and changed from one form to another.

For example, thermal energy can be transferred from the “burner” on your stove to the contents of a

pot. Electrical energy can be changed into thermal energy in the burner. But the total quantity of

energy remains the same — no energy is produced or lost.
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IER Properties such as enthalpy that depend only on the initial and final states of the system and not on
how the system gets from one state to another are called state functions.
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Section 5 Primary Conception of Chemical Reaction Rate
and Chemical Kinetics

* BEETE
HEEFE L collision theory
* (& {LEE

* ¥4 #E  degree of dissociation/rate of conver-

instantaneous rate

transition state theory

activation energy

sion
* FLR R B
* R SR
* — % RN
* RN
* BE RN
* 3 half-life of reaction

order of reaction

overall order of reaction
first order reaction
second order reaction

zero order reaction

R HLFE mechanism of reaction
* JG I
R4 F¥  molecularity of reaction
BT RN unimolecular reaction
W4rF KM bimolecular reaction

elementary reaction

=4 FRM termolecular reaction

* TRVEMAZEMR mass action law

* 4L catalyst

Y44k homogeneous catalysis
e/ non-homogeneous catalysis
Z HH#EIL heterogeneous catalysis

F 4k principal catalyst



