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Chapter 1 General Chemistry
E—F it

Section 1

JGE element [‘eliment]

B/ elementary substance
ERag 50 #8544 International Union of
Pure and Applied Chemistry Association (IUPAC)

1% 3 Chemical Abstract(CA)

AHWEE uncertainty [An'se:tnti]

BRBEF significant figure

A BB B AL
in calculations

WM {E observed value

YW  accuracy [‘eekjuresi]

4 rounding ['raundin]

Sk gas [gees]

WAk liquid ['likwid]

E{& solid ['salid]

£ substance ['sabstens]

4FH  molecular [meullekjula]

BT{R (B % ¥ Avogadro constant [ ‘konstent]

B  solid state

WA liquid state

K7 gaseous state

LB FK plasma ['pleezme]

{KES M low-pressure gases

ZIUEMR empirical laws

BEHER Boyle’slaw

ZHE%L  isotherm [‘aiseuBa:m]

HEEH Celsius scale [skeil]

MAI¥BE thermodynamic temperature

rules of significant figure

Introduction

HH-% - BEERE®E Charles-Gay-Lussac law
Z KL isopiestic line

BE/RE /A EE  molar gas constant

B EZ 8 ¥ Boltzmann constant

RAEHFBRX  equation of state

HESHK  ideal gas

HESAEAREFBRA the ideal-gas equation of
state

BAEHESMAE mixture of ideal gases
SkoEER
SAEFER law of partial volume

Y8 diffusion [difju:zen]

S&P#  diffusion of gases

VR ER diffusion law

BEMBER Graham’s law

PR ER effusion law

Sk 1% gas molecular movement theory
SESFEDR
Sl $:
BRI KB speed distribution function
BHERFEHE most probable speed

law of partial pressure

gas kinetic theory
root mean square velocity

LRSS  real gas, imperfect gas
JEE4E B van Der Waals Equation
A BBE critical temperature
MARES critical pressure

e F&F  critical volume

It - BE /R4 critical molar volume
A & critical point

EX A substance that can’t be broken down by chemical means is called element. Elements are defined by

the number of protons they possess.

—FYRAREERAETESB RATR TR R TFHRAREN.

% One mole of carbon is 6. 022 X 10* atoms of carbon (Avogadro’s number),

1 BERBRIEF R 6.022 X 102 NETF (FIRMET ¥ 50 .

R The volume of a gas sample at constant temperature is inversely proportional to its pressure.

ERTREMEBRSENRKIL.

ER Thermodynamic temperature scale is named for Lord Kelvin (1848).

BA¥RERZIBERUFRIXKMER.

E3 The equation for the Ideal Gas Law is PV = nRT, where P is pressure, V is volume, n is number of

moles, and T is temperature. The gas constant “R” equals 8. 314 J/mol + K



2 \_4mIE

HESHKEFTEN PV =nRT,EFHEH R H8.314 J/mol - K,PRES .,V BER . BERE.
E3 The total pressure of a mixture of gases is equal to the sum of the partial pressures of its component
gases.

RESHEWBESTASNYESN.

E# Movement of a fluid from an area of higher concentration to an area of lower concentration is called
diffusion.

UL e WA TR VR B 1 IR MR B R TR Bh R 0 9

K Diffusion is a result of the kinetic properties of particles of matter. The particles will mix until they
are evenly distributed.

THERNTHHINERER YEROEFST BRI SHHIE.
IR The effusion rate of a gas is inversely proportional to the square root of its density or molecular mass.

[SETBHNERSENEHSERRRERR L.

FH BRBAEOOEBEE
Section 2 Solution and Colligative Properties

WA ZESE vapor pressure of liquid =#H5& triple point

FAk fluid [fluz)id] E/K heavy water

kiR 7] escaping tendency KB IS Y-FFR1E R water pollution-environmental

# & evaporation [iveepa'reifon] protection

¥4 condensation [konden'seifan] BIE AWK supercritical fluid

W FZESE saturated vapor pressure ZEHL extraction [iks'treekfon]

& FH  anisotropy [.eenai'sotrepi] B AFAEZER  supercritical fluid extraction

#18 distillation [distileifan] Him A F Ak Bi%  supercritical fluid chromatog-

BEBMRMESESRERNXER relationship of raphy
saturated vapor pressure and temperature of Z£WFR-YFERIFEMNA  plasma- the forth state
liquid of matter <

¥4 boiling point BEEEAS-PHAMERS  super-high density

WK BE & boiling point of liquid state-the {ifth state of matter

W EZIE  vacuum distillation BAY mixture ['mikstfe]

FMHY) surface work 7AW solution [solju:fen]

#M¥S1  surface tension FE# & solidsolution

WK FETHK 1 surface tension of liquid 7 solvent ['solvent]

#iEAK  distilled water B solute ['solju:t]

B %7K conductivity water JERE 7 nonpolarsolvent

JEROH trace analysis W polarsolvent

BHESH  supermicro-analysis ¥7& fluctuation motion
[sju:pe'maikre-a'neelisis | %R solubility [saljubiliti]

KEIE#H  structure of water M #f# endothermic [,endeuBa:mik]

B4 dipole moment BIAE  exothermic [,eksauBo:mik]

2% hydrogen bond A electrolyte [i'lektraulait]

4%4 association [eseusieifan] JER A nonelectrolyte ['nonillektreulait]

#E phase diagram AW /R ways of expressing concentration

KEIHBE  phase diagram of water BHIWKE concentration of B

w2k melting curve BB EYE amount-of-substance concen-

FH4EZR subliming curve tration of B

S A4kgliZk vaporization curve BHIFERE/REE molality of solute B




B BIEE/R 4% mole fraction of B
BHIEE/RE.  mole ratio of solute B
BHIFEWE mass concentration of B
S IERE{R  vapor pressure lowing
WA FE  boiling point elevation
EE[E S FFEK  freezing point lowing

B i&EE  osmotic pressure

Bt colligative properties
HARE W ideal solution

IEH B A  normal boiling point

HEME &5 freczing point

A EE semi-permeable membrane

B 1% osmosis [0z'mausis]
RBIEME reverse osmosis phenomena
SrELAR YL dispersed system

SHAE  dispersed phase

DB E dispersed medium

E W true solution

AR sol [saul]

FURMW  emulsion [i'malfen]

b F M specific surface

ABEFRS unstable system

EER  positive sol

B negative sol

TEI/R¥ M Tyndall effect

3k electrophoresis [ilektrafari:sis]

B electroosmosis [ilektroeuszmausis]

HZ P A  electrokinetic phenomenon

MHJZ  double electric layer

AR FRIZEH  structure of colloid particle

#BiZ23 Brownian motion

PR amphoteric sol

REFRBEM  coagulation instability

¥R EM  kinetic stability

BUL coagulation [keueegju leifon]

FEREBMEWIBEB  hydrophilic gel and hydro-
phobic gel

fR¥YER protective effect

Bl The pressure exerted by a vapor in equilibrium with the solid or liquid phase of the same substance is

called vapor pressure, which also refers to the partial pressure of the substance in the atmosphere

above the solid or the liquid.

ARUEREEMKEMES ENESLBIFENOES BIERIIFRYFEN T E.

#3l The temperature and pressure at which solid, liquid, and vapor phases of a particular substance

coexist in equilibrium is called triple point.

YT AR BOAR AN AL AR B AR BE A E DR I =M R
8 Example: The triple point for water is at 0. 01 degrees Celsius at 4, 56 mmHg.

B4 K =48 A LE 4. 55 ZRRAET R 0. 01 |IKFE,
§8 Ethyl alcohol (ethanol) is a nonelectrolyte because it can not ionize when dissolved in water.
ZEER AR ABAKE , SRR B M T,
FBE=EY RITEL

Section 3 Atomic Structure

JET45%) atomic structure

LK continuous spectrum

JBF ik atomic spectrum

SR FHi#E hydrogen atom spectrum
B /R#ERI  Bohr’s Model

AR line spectrum

AELEHTE  uncontinuous spectrum
(A% H  Rydberg constant

#F quantum [ 'kwontom]

XF photon ['fauton]

¥ E & Planck constant

B/R¥ 14 Bohr radius [ 'reidjos]
Bk — 5 ¥ wave-particle dualism [ 'dju:alizem]

[EHEX F& mass-energy relation [ri'leifon]
W ARYEB I uncertainty principle

T eE¥  wave function

JRF#iE atomic orbitals

¥ standing waves

HE#  probability [probebiliti]

HEZ Pk probability waves

#WEEHE probability density ['densiti]
BEEIRH#  Schrodinger’s equation

M HE T Hamiltonian [ hsemil'taunion]
AfERE  eigenfunction [ 'aigen,fankfen]
AfE{H eigenvalue [aigan,veelju:]

B TEFRKEER  wave function of single
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electronic atom L FJE T4 structure of many-electron atoms
FHFH  principal quantum number RN shielding effect
HiEfAshE & T8 orbital angular momentum MM penetration effect
quantum number WHAMARE  Pauli exclusion principle
HiE 7% magnetic quantum number B FIM Hund’s rule
BIEMsiEE T4 spin angular momentum quan- TTE KB periodic properties of the ele-
tum number ’ ments
W liquid crystal 4244 covalent radius
H,-FZ= electron cloud £B¥% metallic radius
KB YRR associated Legendre function TifE4E 12 van der Waals radius
AMEE boundary surface HZHE ionization energy
Bm4rAi k% radial distribution function HFFMEE electron affinity
faE4S B angle distribution figure B E  electronegativity

#% Electronegativity is a property of an atom which attracts the electrons of a bond.
MAEREFEAFERT RSB FHRES.

3 The Cl atom has a higher electronegativity than the H atom, so the bonding electrons will be closer to
the Cl than to the H in the HCI molecule.
FRTHEFEFHERAMER BE HCl o4 F4 B FRERE T,

#8 Electron cloud has an energy state described by given values of the n, 1, and ml quantum numbers.
BTFZEANEBIRERS oL ml EFRFBREMN.

B8 An orbital can contain two electrons with paired spins and is often associated with a specific region of
an atom.
— M HEEEANAFAINEF IFARER ER TP LA —EEMH K.

B3 The electrons in the 2p, orbital of an atom are generally found within a dumbbell-shaped cloud about
the x-axis.
JEFF 2p, BE E A FOl R AR TE AR M ITE < B

i3 Region of negative charge surrounding an atomic nucleus that is associated with an atomic orbital is
called electron cloud.
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Section 4 Molecular Structure

SF45#  molecular structure HEHE ionization energy

Jifli4 S van der Waals force HBFEMP electron affinity

2% hydrogen bond REBFEYHERMIEZERZE  primary factors
M electrovalent [ilektrau'veilant] that determined the properties of ionic compounds
LM covalent [kau'veilant] B FH A ionic charges

BT ion [‘aien] BF¥42 ionic radius

B F4 ionic bond #r5¥i  valence-bond theory

FBF(PHEF) positive ion (cation) [ 'keetaion] SFHEMIL  molecular-orbital theory

B F (BB F) negative ion (anion) [ 'senaien] i iE 21L& hybrid-orbital theory

B &4 ionic compound MEZBEFXEFHE  valence shell electron pair
St EE lattice energy repulsion theory

¥ B-M{A{E3F Born-Haber cycle HF X electron pair

Ft4#HE sublimation energy A4  covalent bond

BB HE dissociation energy Z4k  hybridization [ haibridai'zeifen]
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Z4L¥1iE hybrid orbital RS F  nonpolar molecule
JR$8%iE antibonding orbital WS F  polar molecule
MEHE bonding orbital # S MM induced dipole
HHE#ETF free electrons 4rFE#  intermolecular force
£ B4 metallic bond BX[a /7 orientation force

S# conduction band
2 #  forbidden band
Yt polarity [ peulleeriti]

%S /1 induced force
@ HE( ]  dispersion force
€851 London force

BB AH (enthalpy change) for the process in which oppositely charged ions in the gas phase combine to
form an ionic lattice in the solid phase is called lattice energy.
R EAR A B FESAH P I BB S B X — B TR SR EE .

3 Electron pairs around a central atom tend to orient themselves as far apart as possible.

ERTH B TFXZE SRR RETAER.

3 Electron pair repulsion theory is used to predict the geometry of a molecule or a polyatomic ion.
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Section 5 Crystal Structure

Sk crystal [kristl]
XEFEY R amorphous substance
Z gk polycrystal [ poali'kristal]
fuTE A interfacial angle

ST A SFEE /R

angle

2 I 7t
XtFR  symmetry ['simitri]

law of constancy of interfacial

anisotropy [ .zenai'sotrapi]

9% f%& tetragonal system
IEARZ A rhombic system

=k &% rhombohedral system
AFH &%  hexagonal system
B Z  monoclinic system
=#& % triclinic system

BT &K ionic crystal

JEF &K atomic crystal

4 F &4k  molecular crystal
FEAE FifK  ideal crystal
SRIRBREE  crystal defect
ERHILEY non-stoichiometric compound
E{&4L¥ solid chemistry
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Section 6 Chemical Thermodynamics

#m R isotropy [ai'sotrepi]
ZSE SR space lattice

S lattice ['leetis]

A unit cell

SaMZ¥ unit cell parameter
SLHEaFE  cubic system

#1k2¥  thermochemistry
HAME Dbasic concepts

K% system ['sistem]

#£3% surrounding [se'raundin]
S FZ Y thermodynamic system
WFF &Y open system
RS closed system

BB &4 isolated system
RZAEBRE  state function

i$# process

ZJR4]E  isothermal process

ZE4# isobar process

#a ot 8 adiabatic process

&L cyclic process

#1# path [pa:8]

## heat [hi:t]

£ volume work

KT expansion work

e FIE ML ER  law of energy conserva-
tion and transformation

WAEH —F/RE  first law of thermodynamics

P 1% 8E  thermodynamic energy



