(&) A M kY

/" SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

COURSE SPECIFICATION
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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BFRLZFK Course Title PN FELL Physical Chemistry Laboratory

BIRBL R .
2. .5 % Department of Chemistry
Originating Department

)L% =
3. RS CH303
Course Code

4.  HFEZES Credit Value 2
5. R LV FAE L Major Foundational Courses
Course Type
TR
6. A Z= Fall
Semester
BRES . . .
7. HEXiE English & Chinese

Teaching Language

BREIT ﬁ?)ﬁ%%\? BRRTT |17/ #—%0#5 532 88018730 tangxj@sustech.edu.cn
R (mEHARSR, EARR i g seoep 533 88018733 yanah@sustech.edu.cn

8 e R B g #2537 88018741 heqgt@sustech.edu.cn
' Instructor(s), Affiliation& | Tang Xiaoju Lecture Hall 1, Room-532, 88018730, tangxj@sustech.edu.cn
Contact Yan Aihui Lecture Hall 1, Room-533, 88018733, yanah@sustech.edu.cn

(For team teaching, please list | ¢ Gjting Lecture Hall 1, Room-537, 88018741, heqt@sustech.edu.cn
all instructors)

W RIBIE. FTBER. BE&R
9. HR T NA

Tutor/TA(s), Contact

ERABRB(FTAE)

10. Maximum Enrolment
(Optional)

1" #FRFA PR JBIFRATE (EREN HE(FAMKER) ISESN)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |(Total

L SiNEd 64 64

Credit Hours
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Pre-requisites  or  Other| 2L 1 (CH301)
Academic Requirements

JREERAE. HEFIHR
Courses for which this course| 7t NA
is a pre-requisite

HEERBEAERENER This course should be taken by students with contemplating in Chemistry, Chemical
Cross-listing Dept. Engineering, and Materials Science and Engineering, etc.
RN K H 0P SYLLABUS

# % H#% Course Objectives
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BHREMERAR . BRI ERAR . HEBOR, TR YR A T BOR S HA R B S 38 AR .

This experimental course is intended to demonstrate the established principles of physical chemistry including
thermochemistry, phase equilibrium, electrochemistry, surface property, chemical kinetics and molecular structure. It
provides experience with the kind of experimental measurements that can yield new results.

ik 2 3 R Learning Outcomes

RN, AN () BERSAIRE . By, AR I R A BB AR (2) IR B A B
WIRREREEARIL,  (3) IRFSLIBARMIEMREE S (4 IRmBIRAA T RZE 7 5 SLI 45 R AN B S5 /e 7T
(5) MG ERES:  (6) FREERSTIR B TR TT SR MRE S -

After completing the course, students should be able to: (1) understand the principle and performance of various
temperature, pressure, voltage, and vacuum measurement instruments; (2) enhance understanding of the fundamental
concepts of physical chemistry presented in the lecture component.(3) develop experimental skills and problem-solving
skills; (4) write laboratory reports, perform error propagation analysis, and properly report the final results; (5) work as
part of a team in performing experiments; (6) access and utilize chemical information technology for proper experimental
design and interpretation.

RENARHFEER (ERES UZOONE, WRENANMETURTSG mE RSk, #HHIEHR
EHAO

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Introduction to experiments, grade rulers and safety
SKIG T. BRIRAEIIE (450D - SRR AT A SR BLANEAR s A R R AN 2R R A

Heat of Combustion: to learn the principle and experimental technique of a bomb calorimeter; to measure the heats of
combustion of naphthalene and benzoic acid.

SR = AR IR AR IR (55D« SRR FEBEAEOR R LR R A S AT 2 R R AL A

Saturated Vapor Pressure of Pure Liquid: to learn the experimental technique for low vacuum operation; to determine the
saturated vapor pressure of ethanol at different temperatures using vacuum gauge; to gain the average molar enthalpy
of vaporization of ethanol.

IV S PR ARTE AR 7 T8 (4220« 22T REE AR BOR s RS R IRVE D 2 REWE A BE /R B, 2 T
(174 0 th 2

Molar Mass from Depression of Freezing Point: to learn the experimental technique for freezing point measurement; to
determine the molar mass of sucrose by plotting the cooling curve of a dilute sucrose solution and measuring the
depressing of freezing point.

LI F. W EBENE (550 « FEIECTHAERFRIMEH: WlE CuSO4 il Cu2+ it B4

lon Transport Number: to learn the technique of coulometer and constant current meter; to determine the transport
number of Cu2+ in aqueous solution of CuSO4.

SIS M ARSI IE (52D o R ZET IR BEAEOR; #AEA KA A i S M I

Electromotive Force of Galvanic Cells: to learn the principle and technique of a potentiometer; to calculate the
electromotive force and electrode potential.

SEHEL SRR KT (5 221D« 22 )0 DU SO SR BN AR A IR DL S A5G & — 270 B2 AR 22 2006
RCHIER BRI s 2] K- IE IR AR R ) SO AR 1R

Phase Diagram of a Binary Liquid-Vapor System: to learn the method for determining the boiling point of a binary liquid
system; to learn the method for determining the composition of binary liquid system by refractometry; to draw the phase
diagram of the water-propanol liquid-vapor system.

SR\ BRAPHARARACRIZE (4 220D o 223 CHI AL TARSG I B B A R s SR 2t WA d 4k I e SR AE AR R v 1
AT H
Passivation Behavior of Ni in Sulfuric Acid Solution: to learn the principle and technique of CHI electrochemical analyzer;

to measure the passivation behavior of Ni in sulfuric acid solution by linear sweep voltammetry.

SR ORI A E IR AR T 5K ) (4 5D 27 TSRO V250 5 W AR R 10 K 0 B SR BRANEAR s  E AS R I
TEERK R AR ISR 7 TSR B R IE T 231 R A AR

Surface Tension of Solutions: to learn the principle and technique of the maximum bubble pressure method; to
determine the surface tension of different solutions of n-butanol at varying concentrations; to calculate the surface
adsoption capacity and the cross-section of n-butanol molecule.

SRt EEVRFEIIIIT (4 220D« 223] Evans f R P E VB EA A IR BLABOR s 52 2 S MBS s HEST
ARBORT L FH TG A SR
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Determination of Magnetic Susceptibility of Complex Compounds: to learn the principle and technique of magnetic
susceptibility measurement using and Evans balance; to determine the magnetic susceptibility of complex compounds;
to deduce the number of unpaired electrons and to estimate the coordination pattern.

SRIG A TREWE K AR T I E AR S SR BRI T (4 2D - SR ST ROGA B SR BRI R s T AR I ' P AR FEE ) SR
Ay W E R AL RRAELL AR 1R TR (K 74 PR S I 2R K

Rate Constant for the Conversion of Sucrose by a Polarimetric Method: to learn the principle and technique of

polarimeter; to know the relationship between the reactant concentration and optical rotation; to determine the rate
constant for the conversion of sucrose.

TR ARG RMMIFIL (520D o T BZ IR3% SRS AOEEA I s 3 IR e A - ) g SR AR 9 SN R
HLRE

The Oscillating Reaction: to know the mechanism of the oscillating reaction; to determine the apparent activation energy
of the oscillating reaction via measuring the open circuit potential-time curve.

It R VA E RERERE KR IRE KL (5 2200) + 2 BOUAR B EOR s 1 R0 JEE 5 T S L 8 2 [A] Y
K Fs W E TR 1R K K ORI R I 3 %

The Michaelis Constant for Sucrase by a Spectrophotometric Method: to learn the principle and technique of
spectrophotometer; to know the relationship between substrate concentration and reaction rate of enzyme; to determine
the Michaelis constant and maximum reaction rate of sucrose.

SR BRik (6 2

Presentation

bt R B 5% %A Textbook and Supplementary Readings

Experimental Physical Chemistry, Gao Zi, Higher Education Press

(ERALASEIn) HEgRAESE, B =R, W HRAt

PRIV ASSESSMENT

PG VA 18] SERERSE L B #iE
Type of Time % of final Penalty Notes
Assessment score

Hi %) Attendance 5
WERI 35

Class
Performance

NG 10
Quiz

WAETIH Projects
S EL
Assignments

BHER
Mid-Term Test

BRER

Final Exam
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Final
Presentation

[%i& Presentation
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Others (The
above may be
modified as
necessary)

SRS Lab Report

it 47 = GRADING SYSTEM

M A. +=25% 4 Letter Grading
OB. —&id4rHl GEM/AEM) Pass/Fail Grading

e ##t REVIEW AND APPROVAL
AERBRECSTUTHENERSHET

This Course has been approved by the following person or committee of authority

REF S C R ENAES

Teaching committee of the chemistry department




