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BQ GIAO DIJC vA DAO TO CONG HOA xA HOI ciiU NGHIA WET NAM 
TRU1NG  DAd HQC MO - DJA CHAT Dc 1p - T%r do - Hnh phüc  

CHU'CNG TRINH GIAO DUC DAI HQC 
UNDERGRADUATE PROGRAM 

Ten chrning trInh: Chuo'ng trInh tiên tin K5 thuât HOa hQc 
Advanced Program in Chemical Engineering 

TrInh do dào tao:  Dti h9c (K su) 
Undergraduate (Engineer) 

Nganh dào tao: K thuat Hóa h9c 
Chemical Engineering 

Loai hInh dào tao:  ChInh quy tp trung 
Full-time 

1 MUC TIEU DAO TAO — Educational Objectives 

Miic tiêu cüa chung trInh là tao  ra mt chucmg trInh dào tao  linh hoat, mm déo, cho 

phép sinh vien tip can  duqc các thành tiju phát trin mài nht trong linh vrc K thuat  Hóa 

h9c; cung cp cho sinh viên các kin thirc k5' thuat chuyên sâu, phát triên suy luan,  nghiên 

cl'ru giãi quyt các vn d chung cUa các khoa hçc k5 thuat và cong ngh hOa h9c, ch bin 

du và khI. Cãc sinh viên sau khi t& nghip ra trumg có khã näng 

- Ap d%ing các kin thirc toán hoc, khoa hçc và k5 thuat  d giãi quyêt các van dê trong 

k5 thuat  hóa h9c, ch bin du va khI. 

Lam vic theo nhóm d thit k, dánh giá các thành ph.n, các h thng hoac the qua 

trInh cong ngh hóa bce, ch bin du và khI. 

- Co khã näng tr hoc, t%r nghiên ciru, tu duy logic và phumg pháp luan  nghiên ciru 

khoa hoc 

- Tham gia vào the nghiên cru, hc tap  nâng cao, nm bt duçc các vn d co bàn 

dirng dai  eUa K5 thuat Hóa hçc và eh bin du khI. 

- Co th lam vic trong nhiu lThh 'vçrc nhu trong nn cong nghip du khI, cong ngh 

hOa hc Va môi tri.thng. 

- CO th trInh bay, trao di, giao tip mt each hiu qua cã ting Anh và ting Vit. 

- Thành thao Anh ngC và cO th lam vic ?i môi tn.r?mg quc th. 
- Giãi quyt các vAn d dao  dirc, chuyên mon và xà hi lien quail. 

The objectives are to provide a flexible curriculum that enable students to keep up-to-

date the latest developments in the field of chemical engineering and oil and gas processing, 

to provide distinctive knowledge in the area of engineering, and to develop critical thinking 
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for solving problems. The outcomes from the program are characterized by the following 
capabilities of students: 

- Apply mathematics, science, and engineering to solve problems emerged in the 
chemical engineering and oil and gas processing fields. 

- Work in multidisczplinary teams to design and evaluate components, systems or 
processes in the characterization of chemical engineering and oil and gas 
processing fields. 

- Ability to self-study and research, to have logical thinking and scienctjfic 

methodology. Address ethical, professional, and societal problems associated with 
the interactions between biological and non-biological systems. 

- Engage in advanced study, 4fe-long learning, and be aware of current issues in 

chemical engineering and oil and gas processing fields. 

- Professional employment in areas such as petroleum industry, chemical and 
environmental. 

- Communicate effectively. 

- Effluent in English 

2 THI GIAN DAO TI.O THEO TIIIET KE - Program Duration 

5 nàm (5 years) 

Gm 1 kS'  h9c tang cir&ng ting Anh và 1 h9c kS'  lam 1un van t& nghip 

Including 1 quarter of Advance English Training and 1 quarter for thesis research and 
writing. 

3 KIlO! LU'()NG MEN THUC TOAN KLIOA — Required Total Credits 

194 tin chi không k chuang trInh bi duOng nâng cao trInh dO ting Anh hc song song 

trong näm h9c thir nht, không bao gm Giáo diic Th chit và Giáo dic Qu6c phông. 

Total credit is 194 which excludes English improvement program during the freshman 
and Physical and National Security Education. 

4 DO! TUNG TUYEN SINE! - Enrollment 

H9c sinh t& nghip THPT, triing tuyn khi A k' thi tuyn sinh dti (din duçic tuyn 
th.ng hotc dim trên mOt  mirc do nhà tru?mg quy djnh ttrng näm), dat  dim kim tra tiêng 
Anh du vào ho.c TOBFL trên 450 (JELTS 4,5). Riêng nàm du tiên cüa chuang trmnh 
tuyn Ca thI sinh thi Dai h9c kh6i A näm tnrâc dat  yêu cu thu dä nêu trên. 

People who meet the following requirements can be admitted to this program: 

1. Passed the high school graduation exam. 

2. Passed the undergraduate entry examination in Group A with higher score than a 

certain level determined by Hanoi University of Mining and Geology (HUMG) each 

year, or received special admission to HUMG undergraduate carreer. 

3. Have TOEFL score of 450 (IELTS 4.5), or passed the entry English test organized by 
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HUMG. 

4. In the first year of the program, 2010, the one who took the entry examination in 
2009 that meets the requirements above can apply. 

5 QUY TRINILI DAO T30, JMEU K1N TOT NGHI]P- Educational Process 
and Graduation Requirements 

Sinh viên duçc h9c trong diu kin hQc tp tht nht bang ting Anh, chiwng trinh dào 
tao duc xay drng trên c sâ tham khão chwmg trInh dào tao  ngành K thut Hóa h9c ella 
tri.rOng Dai  h9c California at Davis, mt trong các truOng cO uy tin hang du ella Hoa K' ye 
dào tao  k su K thuât Hóa hoc. Giãig vién là nhung cãc b ella tn±ng Dai  h9c MO - Dja 
chit và mt s trithng, vin nghien cfru có kinh nghim giâng day, trng day và h9c tai các 
nuâc noi ting Anh; mt s6 mon h9c së do giáo su ella trithng Dai  h9c California Davis trrc 
tip giãng day. 

Quy trInh dào tao  duqe th chllc theo h9c ch tin chi. Diu kin t& nghip tuân theo Quy 
ch dào tao  theo h9c ch tIn chi ella tnr?mg Dai  h9c MO - Dja cht. Sinh viên phãi hoàn 
thành tt cã cac hoc phn bt buôc dllng thu s hçc phtn tr ch9n theo yeu cu ella chucmg 

trinh dào tao,  tng luqng kin thlle ti thiu là 188 TC vâi dim trung binh tht nghip ~ 2.5 

theo thang dim 4. Thrc tp t& nghip và d an tht nghip cling là nhttng h9e phn b.t 
buc, phãi dat  dim tr 2,5 trâ len. 

Students are educated and trained in the best pedagogic environment. The courses are 

taught in English. The curriculum and syllabi were built based on the undergraduate 
program in Chemical Engineering of the University of California  at Davis (UC Davis), 
which received accreditation from ABET. Lecturers will be selected from HUMG and other 

universities and research institutes, who have distinguished teaching experience in higher 

education, already taught technical subjects in English, or graduated from countries using 

English as the studying language. Some courses will be taught by the UC Davis 's 
professors. 

The educational process is designed in accordance with the credit-based system. The 
graduation conditions obey the Regulation of Credit-based Academic System of HUMG. 

Student have to pass all the required courses and to complete the necessary amount of 

elective courses. The Total Course Requirements are 188 credits; the CPA (Cumulated 

Grade-point Average) must be ~ 2.5 (4-level system). The graduation practice and thesis 

are required courses, which also required a minimum grade point of2. 5. 

6 THANG DIEM - Grading System 

Thang dim 4 (dim s6 và dim chtt) cO th quy di sang thang dim 10 theo quy ch 
dào tao  theo h9c ch tin chi ella tnr?ng DH MO - Dja chit. 

The 10-scale grading system, which can be converted into 4-scale system (letter or 
number grade), is to be used in accordance with the Regulation of Credit-based Academic 
System of HUMG. 
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I 
Bang  1. Thang dim 

10-scale 4-scale 
Letter Number 

Pass * 

from 9,5 to 10 A+ 4,5 
from 8,5 to 9,4 A 4,0 
from 8,0 to 8,4 B+ 3,5 
from 7,0 to 7,9 B 3,0 
from 6,5 to 6,9 C+ 2,5 
from 5,5 to 6,4 C 2,0 
from 5,0 to 5,4 D+ 1,5 
from 4,0 to 4,9 D 1.0 

Not pass below 4,0 F 0 
* To pass Graduation Practice and Graduation Thesis students are required to get C or 

above. 

I 7 NQI DUNG CHIU€NG TRINH — Curriculum 

7.1 Cu true chirong trInh dào tio (Curriculum structure) 

KIIOI MEN TH1C 
(Courses) 

sO TC 

(No. Credits) 

Các hyc phân 
btbuôc 

(162 TC) 

Compulsary 

courses 

(162 Credits) 

1 

Kin thiic giáo diic dti eumg 

General Education (Mathematics, 

Physics, Chemistry, Biology, English) 

77 

Kinthirccccsingành 

Major core courses 
44 

Kin thirc chuyên ngành 

Concentration courses 

5 

Thirc tp t& nghip và thit k t6t nghip 

Graduation practice and Graduation 

Thesis 

8 

Các hoc phn 
tirchon 

(32TC) 

Elective courses 

(32 Credits) 

6 
Các hoc phân tu chon 

. 
Elective Courses 

32 

Tng cong — Total 194 
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7.2 Danh mt1c các h9c phân trong chirong trinh — List of Courses 

7.2.1 Kiên thtrc giáo dye di cirong — General Education 

Bang 2. Mon h9c trong gino diic dai  cucmg (Table 2— General Education Courses) 

STT 

No. 

CTTT DH Mo - Dja chat 

Advanced Program at HUMG 

Khi hrçnig 

No.Credit 

H9c phn gôc 

California at Davis Courses 

Khôi hrçrng 

No. Credit 

Kin thfrc dii ciro'ng — Gerenal courses 

1 
HIS 1 Nguyen 1' cci ban cüa CN 
Mác-Lê nm 1  

5 

2 
HIS2 Dirrng 1i cách mng cüa 
Dãng Cong san Vit Nam' 

3 

3 HIS4 Tu tir?mg H CM Minh' 2 

4 PHIS Giáo duc th cht2  165 tiêt 

5 GDQP Giáo diic Quc ph6ng2  165 tit 

6 
ECH8O Giâi thiu ngh nghip 
ngành K5 thut Hóa h9c 

1 
ECH8O Chemical 
Engineering Profession 

1 

7 MAT21A Phép tInh 1 4 MAT21A Calculus 4 

8 MAT21B Phép tInh 2 4 MAT21B Calculus 4 

9 MAT2 1 C Phép tInh 3 4 MAT2 1 C Calculus 4 

10 MAT21D Phãn tIch Vécto 4 MAT21D Vector Analysis 4 

11 MAT22A Dui s tuyn tInh 3 MAT22A Linear Algebra 3 

12 MAT22B Phixcmg trinh vi phan 3 
MAT22B Differential 

. 
Equations 

3 

13 CHE2A Hóa hoc 5 CHE2A Chemistry 5 

14 CHE2B HOa hoc 5 CHE2B Chemistry 5 

15 CHE2C Hóa hoc 5 CHE 2C Chemistry 5 

16 CFIE128A Hóa hffii c 3 
CHE128A Organic 
Chemistry 

3 

17 CHE128B Hóa hthi ca 3 CHE128B Organic Chemistry 3 

18 CHE129TMnghiêmHóahftuco 2 
CHE129AOrganic 

Chemistry Laboratory 
2 

19 ENL1 Ting Anh 1 4 ENLiEnglish 4 

20 ENL2 Ting Anh 2 2 ENL2 English 2 

21 PHY9A Vt l 1 5 PHY9A Classical Physics 5 

22 PHY9B Vt 1 2 5 PHY9B Classical Physics 5 

6 

U 
U 
U 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



23 PHY9C Vat l' 3 5 PHY9C Classical Physics 5 

United State as a Business 
Culture 

3 

Management 3 

Animal Biology 4 
1,2 Theo quy djnh cña BO Giáo diic và Dào tto - Following the requirements of Ministry of 

Education and Training 

2Không tInh vào tng khi lixçmg tin chi - Excluded from the total credit. 

7.2.2. Kin thfrc co s& ngành và chuyên nganh — Fundamental and Major Courses 

Bang 3. Mon trong kin thirc cci s và chuyên ngành 

able 3— Fundamental and major courses) 

Kin thiuc co só - Fundamental Courses 

STT 

No. 

CTTT DH Mo - Dja cht 

Advanced Program at HUMG 

Khi hrçrng 

No.Credit 

H9c phn gc 

UC Davis Courses 

Khi hrçrng 

No. Credit 

24 
ECM5 Phân tIch trong K thut 
Hóa h9c và khoa h9c vat lieu 

2 

ECMS Analysis in Chemical 
Engineering & Materials 
Science 

2 

25 ENG4S TInh chit vt lieu 4 
ENG4S Properties of 
Materials 

4 

26 ECHS 1 Cn bang v.t lieu 4 ECH5 1 Material Balance 4 

27 
ECH 140 Phân tich k5 thut hóa 

hçc 

ECH14O Chemical 

Engineering Analysis 

4 

28 CHE110AHóal 4 
CHE1 1OA Physical 
Chemistry 

4 

29 CHE110BHóal' 4 
CHE1 lOB Physical 

Chemistry 
4 

30 BIS 102 Cong ngh sinh h9c 3 BIS 102 Biomolecules 3 

31 ECH141 Cahc chat lông 4 
ECH141 Transport 

Phenomena (Fluids) 

4 

32 EC11142 Truyn nhit 4 
ECHl42 Transport 

Phenomena (Heat) 
4 

33 ECH143 Truyn khi 4 
ECH143 Transport 

Phenomena (Mass) 
4 

34 ECH1 52A Nhit dng hçc 1 3 ECH1 52A Thermodynamics 3 

35 ECH1S2 Nhit dng h9c 2 4 ECH152B Thermodynamics 4 

Kin thfrc chuyên ngành — Major Couses 

STT CTTT DII MO - Bla chat Khi hrçrng 11cc phn gc Khi hrçrng 

7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
8 

No. Advanced Program at HUMG No. Credit UC Davis Courses No. Credit 

36 
ECM6 Phixong pháp tInh trong k5r 
thuât hóa hoc và khoa hoc 4t lieu 

4 
ECM6 Computers in 
Chemical Engineering & 
Materials Science 

4 

37 ECH1S8 Thit k 1 4 ECH158A Design 4 

38 ECH158 Thit k 2 4 ECH158B Design 4 

39 ECHl58CThitk3 4 EClll58CDesign 4 

40 
ECH1S5A ThI nghim k5 thut 
hóa h9c 1 

ECH155A Chemical 
Engineering Laboratory 

4 

41 
ECH155B Thi nghim k5 thut 
hóa h9c 2 

ECH155B Chemical 
Engineering Laboratory 

4 

42 ECH146 Dng hc 5 ECH146 Kinetics 5 

43 ECH1S7 Diu khin qua trinh 4 ECH157 Process Control 4 

Kin thfrc ha ch9n - Elective Courses 

Kien thtc ccr sà ngành 4a chQn - Fundamental Elective Courses 

ChQn it nhâ't 10 tin chi - At least 10 credits must be selected 

STT 

No. 

CTTT DH Mo - Oja cht 

Advanced Program at HUMG 

Khi hrQ'ng 

No. Credit 

H9c phn gôc 

UC Davis Courses 

Khôi hrqng 

No. Credit 

ECM 146 K5 thut Phãn rng và 
Dng hóa hçc 

Chemical Kinetics and 

Reaction Engineering 

45 CHE110CHOa14 4 
CHE 1 1OC Physical 
Chemistry 

4 

46 CHE1l5PhntIchdiingcii 4 
CHE115 Instrumental 
Analysis 

4 

EMS 172 TInh chit din, quang và 
tr cüa vt lieu 

4 
EMS 172 Electronic, Optical 

and Magnetic Properties of 
Materials 

4 

48 
EMS 172L TM nghim tInh chit 
din, quang, tr cUa 4t lieu 

2 
EMS 172L Electronic, Optical 
and Magnetic Properties 
Laboratory 

2 

49 ECH16lAKthuâthóasinh 4 
ECH 161 A Biochemical 

Engineering Fundamentals 
4 

50 
ECH 144 Liru bin hçc và ch 
bin polyme 

ECH 144 Rheology and 

Polymer Processing 
3 

51 EMS 147 Nguyen 1 khoa hçc vt 
lieu polyme 

3 
EMS 147 Principles of 

Polymer Materials Science 
3 

Principles of Polymer 

Materials Science 
3 
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Emulsions, 

Microemulsions and 
Bilayers 

3 

Fundamentals of 
Biomanufacturing 

3 

Kien thzc chuyên ngành lua chQn (Major Elective Courses) 

ChQn It nhá't 22 tin chi - At least 22 credits must be selected 

STT 
No. 

CTTT DH Mo - Bla cht 
Advanced Program at HUMG 

Khôi hrçng 

No. Credit 

HQc phân gôc 

UC Davis Courses 

Khôi lung 

No. Credit 

52 EMS1S1 Che tao vat lieu 4 
EMS l81Materials 
Processing 

4 

53 EMS 180 Vt lieu trong thit k 
k thut 

EMS 180 Materials in 
Engineering Design 

4 

54 EMS 182 Phân tIch sir c&'hu hông 4 EMS 182 Failure Analysis 4 

55 ECH166 Xüc tác 3 ECH 166 Catalysis 3 

56 ECH17O Hiên tmmg b mat a 
keo tu 

3 
ECH 170 Introduction to 
Colloid and Surface 
Phenomena 

3 

57 ADECHO1 Hóa hoc du mô 

Chemistry of Petroleum 
4 

58 ADECHO2 Cong ngh lc du 

Oil Refining Technology 

59 ADECHO3 Cong ngh ch bin 
kin — Gas Conditioning and 
Processing 

4 

60 ADECHO4 Cong ngh hóa dâu — 
Petrochemical Technology 

61 ADECHO5 Cong ngh nhiên lieu 
sach — Clean Fuel Technology 

Tng cong — Total 221 Tlng cong — Total 215 

Tëng cong CO 221 tin chi bao gm 10 tin chi các mon hçc L lu.n Chinh trj, 144 tin chi 
kin thrc giáo diic dai  circlng, Cu sâ ngành, chuyên ngành, và 67 tin chi kin thfrc tr ch9n (sinh 
viên chn It nht 32 tin chi d hQc). Total 221 credits include 10 Political Philosophy credits, 

144 credits general education, fundamental and major courses, 67 elective credits (students 

must select at least 32 credits). 

8 KE HOACH HOC TiP — CURRICULUM 

8.1. KE bACH HQC TAP — CURRICULUM 
Bang 4. K hoich h9c t.p Clnrung trinh tiên tin - Dui hçc MO - Dja chat 

(Table 4— Curriculum of the Advance Program in Chemical Engineering at HUMG) 
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Hoc kr 

Quarter 
Ma s 
Code 

Mon hoc/Course 
S tin chi 

No. Credit 

NAM TH1 NHAT — 1ST YEAR 

H
oc

  1s
t  

-  Q
ua

rt
er

  

Bi duong nârg cao tiêng Anh 
English Improvement Program 

H
oc

  k
'  I

I  

2"
 Q

u
a
rt

er
  

ECH 80 
Chemical Engineering Profession — Giói thiçu nghe' 
nghip ngành K9 thugt Hóa hQc 

1 

CHE 2A Hóa hoc 1 - Chemistiy 5. 

MAT 21 A Phép tInh 1- Calculus 4 

HIS 1 
Nguyen l co bàn cüa CN Mác-Lê nm 1 - Basic 
Principles of Marxism — Leninism 1 

2 

HIS 2 
Dirng 1i cách mng cü .iig Cong san Vit Nam 
- Revolutionaiy Way if wn Communist Party 

2 

ENL 1 Ting Anh 1 - Englis1  4 

Tang s tin chi - Total 18 

H
9c

  k
r  

II
I 

3r
d 

Q
ua

rt
er

  

CHE 2B Hóa hc - Chemistry 5 

MAT 21B Phép tInh 2 - Calculus 4 

HIS 3 
Nguyen l cci bàn cüa CN Mác-Lê nm 2 - Basic 
Principles of Marxism — Leninism 2 

3 

HIS 4 Tu ttxông H CM Minh — Ho Chi Minh 's Though 2 

PHIS 1 Giáo dic th chAt — Physical Education 

ECM 5 
Phân tIch trong K5 thut Hóa hçc và Khoa h9c vt 
lieu - Analysis in Chemical Engineering & 

Materials Science 
2 

Tang s tIn chi - Total 17 

NAM TH1 - ND YEAR 

H
9c

  k
t  

I 
i

5
'
  Q

ua
rt

er
  

CHE 2C Hóa hçc 3- Chemistiy 5 

MAT 21 C Phép tinh 3 - Calculus 4 

ENL 2 Ting Anh 2 - English 2 

ENG 45 TInh chAt 4t lieu - Properties of Materials 4 

PillS 2 Giáo diic th chAt — Physical Education 2 

Ting s tin chi - Total 17 

CHE 128A Hóa httu cci 1 - Organic Chemistry 3 

ECM 6 Phucing pháp tmnh trong k thut boa vâ khoa 4 
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11 

hçc 4t 1iu - Computers in Chemical Engineering 
& Materials Science 

MAT 21D Phân tIch Vécto - Vector Analysis 4 

PHY 9A Vt 1 1 - Classical Physics 5. 

Tng s tin chi - Total 16 

H
9

c  
k5

  I
II

 
3r

d 
Q

ua
rt

er
  

CHE 128B Hóa Hfru Co 2 - Organic Chemistry 3 

MAT 22A Di sé tuyn tInh - Linear Algebra 3 

PHY 9B Vt l 2 - Classical Physics 5 

ECH 51 Can bng 4t lieu - Material Balance 4 

CHE 129A 
Thi nghim Hóa h&u co - Organic Chemistry 
Laboratory 

2 

Tng s tin chi - Total 17 

NAM THU BA — 3RD YEAR 

H
Q

C  
k
'  1

  
1

S1
 Q
ua

rt
er

  

PHY 9C Vt 1 3 - Classical Physics 5 

MAT 22B Phrnmg trinh vi phãn - Dfferential Equations 3 

CHE 110A Hóa l 1 - Physical Chemistry 4 

ECH 140 
Phân tIch k thut hóa bce - Chemical Engineering 
Analysis 

4 

TôngstInchi 16 

11
cc

  k
r  

II
 

2"
 Q

u
a
rt

er
  

ECH 1 52A N1iit dng hc - Thermodynamics 3 

CHE 11OB HOa l 2 - Physical Chemistry 4 

BIS 102 Cong ngh sinh hçc - Biomolecules 3 

ECH 141 Co h9c cht lông - Transport Phenomena (Fluids) 4 

Tng s tin chi 14 

H
çc

k
II

I 
3r

d 
Q

ua
rt

er
  

ECH 142 Truyn nhit - Transport Phenomena (Heat) 4 

ECH 1 52B Nhit dng hçc 2 - Thermodynamics 4 

Tecimical 

Elective 
Mon h9e 1ira chn trong K5 thut Hóa hpe và Khoa 
bce Technical Elective for Chemical Engineering 

CHMS Elective 
Mon h9c 1:ra chn trong K5 thut Hóa hc và Khoa 
hçc v.t 1iu - Electives in Chemical Engineering & 

Materials Science 
3 

Tng s tin chi - Total 15 

NAM TII(T T1f 4TH  YEAR 

I j
St

 

Q
ua

rt
e  

Major Elective 
Mon h9e 1ra chn cho chuyên ngành Lc — Hóa du 
- Major Electives in Oil Refining and 
Petrochemistry Engineering 

4 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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ECH 143 Truyn khi - Transport Phenomena (Mass) 4 

Technical 
Elective 

Mon hc 1ira chn cho ngãnh K thut Hóa hçc - 
Technical Elective for Chemical Engineering 

3 

CHMS Elective 
Mon hQc lra chçn trong K5 thut Hóa h9c va Khoa 
hoc Vt 1iu - Electives in Chemical Engineering & 
Materials Science 

3 

Tong s tin chi - Total 14 

H
Q

C  
kS

T  I
I 

2' '
 Q
u
a
rt

e
r  

ECH 158A Thit k 1 - Design 4 

ECH 155A 
liii nghim K thut Hóa h9c - Chemical 
Engineering Laboratory 

4 

ECH 146 Dng hçc - Kinetics 5 

Technical 
Elective 

Mon hçc 1ira ch9n trong K thut Hóa h9c - 
Technical Elective for Chemical Engineering 

3 

Tng s tin chi - Total 16 

H
Q

C  
II

I 
3r
d
 Q

u
a

rt
e

r  

ECH 158B Thit k 2 - Design 4 

ECH 155B 
ThI nghim K5 thuat Hóa hçc - Chemical 

Engineering Laboratory 
4 

ECH 157 Diu khin qua trInh - Process Control 4 

Major Elective 
Mon h9c lira ch9n chuyên ngãnh Lçc — Hóa du - 
Major Electives in Oil Refining and Petrochemistry 

Engineering 

4 

Tng s tin clii - Total 16 

NAM TH1 NAM _5TH  YEAR 

H
Q

C  
k

' I
 

f
t  Q

u
a

rt
e
r  

ECH1S8C Thitk3-Design 4 

Major Elective 
Mon hçc hra chçn chuyên ngânh LQc — HOa du - 

Major Electives in Oil Refining and Petrochemistiy 

Engineering 

4 

Major Elective 
Mon hçc 1ira chçn chuyên ngãnh Lçc — Hóa dAu - 
Major Electives in Oil Refining and Petrochemistiy 

Engineering 
4 

Tng s tin chi - Total 12 

H
oc

  k
S '  I

I 
nd

 

Q
u

a
rt

e r_
j  

Thc tp và vMt D an Mt nghip - THESIS Research and Writing 6 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

mon và phãi di.rçic chap thun tnrâc khi hçc. 

I 

8.2. CAC MON HOC TRONG PHAN TU' CHQN — Elective Courses 

Các mon h9c trong h9c ph&n tir ch9n duâi day, sinh viên cn phâi däng k vâi b 
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For the courses in the electives courses below student must register and get the 

permission from the Department of Oil Refining and Petrochemistry before studying. 

1. Ti thiu 6 TC trong h9c phn "CHMS Electives" dirçc 1ira ch9n tir mt trong 

nhüng hQc phn sau: 

At least 6 credits in the CHMS Electives must be selectedfrom the following courses: 

Bang 5. Danh sách mon h9c trong h9c phn "CHMS Electives" — CTTT 

Table 5— List of courses in the CHMS Electives 

Ma si - Code Mon hQc/ Course 
S tin chi 
No.Credit 

CHE 1 1OC Hóa l - Physical Chemistry 4 

ECH144 
Liru bin hoc và ch bin polyme - Rheology and 

Polymer Processing 
3 

ECH16O 
Ch bin sinh hoc - Fundamentals of 

Biomanufacturing 
3 

ECH161A 
K thut Hóa sinh - Biochemical Engineering 

Fundamentals 
4 

ECH 166 XUc tác — Catalysis 3 

ECH17O 
Hiên ttrmg b m.t và keo ti - Introduction to 

Colloid and Surface Phenomena 
3 

EMS 147 
Nguyen l Khoa h9c 4t 1iu Polyme - Principles of 

Polymer Materials Science 
3 

EMS 181 Ch tao  vt 1iu - Materials Processing 4 

ECM 146 Phân tách sinh hçc — Bioseparations 5 

2. Ti thiu 10 TC trong h9c phn "Technical Electives" di.rçic lira chçn ti.r mt trong 

nhtthg hpc phn sau (Bang 6) At least 10 credits must be selected in the Technical Electives 

courses listed below 

Bang 6. Danh sách mon hc trong h9c phn "Technical Electives" — C Ff1 

Table 6. List of courses in the Technical Electives 

Ma so - Code Mon hoc/Course 
S tin chi 
No.Credit 

CHE 1 1OC Hóa l - Physical Chemistry 4 

CHE11S Phân tIch d%lng c%1 - InstrumentalAnalysis 4 

ECH 144 
Li.ru bin h9c và ch bin polyme - Rheology and 
Polymer Processing 

3 
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ECH 160 
Ch bin sinh hQc - Fundamentals of 

Biomanufacturing 
3 

ECH 161A 
K thuat  Hóa sinh - Biochemical Engineering 
Fundamentals 

4 

ECH 166 XUc tác — Catalysis 3 

ECH 170 
Hin ttrcYng b mat  và keo t%i - Introduction to 

Colloid and Surface Phenomena 
3 

EMS 147 
Nguyen 1 Khoa h9c vat  1iu và polyme - Principles 

of Polymer Materials Science 
3 

EMS 172 
TInh chtt quang, tir, din cUa vat  1iu - Electronic, 

Optical and Magnetic Properties of Materials 
4 

EMS 172L 

ThI nghim TInh cht quang, tfr, din cUa vat  lieu 

Electronic, Optical and Magnetic Properties 

Laboratory 

2 

EMS 180 
Thit k Ky thuat vat lieu - Materials in 

Engineering Design 
4 

EMS 181 Ch bin vat lieu - Materials Processing 4 

EMS 182 Phân tIch sai hông - Failure Analysis 4 

3. Tôi thiêu 16 TC trong h9c phn "Major Electives" duçic l?a  ch9n tr mt trong 

nhtng hçc phn sau (Bang 7) At least 16 credits must be selected in the Major Electives 

listed below 

Bang 7. Danh sách mon hc trong hc phn "Major Electives" — CTTT 

Table 7. List of couses in the Major Electives. 

Ma so - Code Mon hoc - Course 
S tin chI 
No. Credit 

ADECH 01 Hóa h9c du mô - Chemistiy ofPetroleum 4 

ADECH 02 Cong ngh 19c du - Oil Refining Technology 4 

ADECH 03 
Cong ngh ch bin khI - Gas Conditioning and 

Processing 
4 

ADECH 04 Cong ngh Boa du - Petrochemical Technology 4 

ADECH 05 Cong ngh nhiên lieu sach - Clean Fuel Technology 4 

9. MO TA VAN TAT NQI DUNG CAC HQC PIL&N — Course Descriptions 
9.1. Các h9c phn ting Vit bt buc - Compulsory Vietnamese courses 

9.1.1. Nhfrng nguyen 1 co ban cüa chü nghia Mác-Lênin 
Basic Principles of Marxism - Leninism 

S tin chi - Credits: 5 

14 
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NOi dung ban hành tai  Quyt djnh s6 52/2008/QD-BGDDT ngày 18/09/2008 cüa B 
tmng B Giáo diic và Dão tio. 

The contents are described in the Decision No. 52/2008/QD-BGDDT on 18/09/2008 
of the Minister of Education and Training. 

9.1.2. EEhrcrng lii each mng cüa Bang Cng san Vit Nam 
Revolution Way of Vietnamese Communist Party 

S tin chi-Credits: 3 

Nôi dung ban hành tii Quyt djnh s 52/2008/QD-BGDDT ngày 18/09/2008 cüa B 
triiông B Giáo diic và Dào ti.o. 

The contents are described in the Decision No. 52/2008/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.1.3. Tir tirvng Ho ChI Minh 
Ho Chi Minh 's Though 

S tin chi-Credits: 2 

Ni dung ban hành theo Quyt djnh s 52/2008/QD-BGDDT ngày 18/09/2008 cüa 

Bô tnIng B Giáo dic và Dào t?o. 

The contents are described in the Decision No. 52/2008/QD-BGDDT on 18/09/2008 

of the Minister of Education and Training. 

9.1.4. Giáo diic th cht 
Physical Education 

S tin chi - Credit: 3 

Ni dung ban hành theo Quyt djnh s 3244/GD-DT ngày 12/9/1995 và QuyEt djnh 

s 1262/GD-DT ngày 12/4/1997 cUa Bô trithng Bô Giáo diic và Dào tto. 

The contents are described in the Decision No. 3244/GDDT on 12/04/199 7 of the 

Minister ofEducation and Training. 

9.1.5. Giáo diic quc phông 
National Security Education 

Thii lucmg: 165 tit Course duration: 165 units 

Nôi dung ban hành theo Quyt djnh s 81/2007/QD-BGDDT ngày 24/12/2007 cüa 

B trtthng Bô Giáo diic và Dào tao. 

The contents are described in the Decision No. 81/2007/QD-BGDDT on 18/09/2008 

of the Minister ofEducation and Training. 

9.2. CAC HQC PHAN HQC BANG TIENG ANH 

9.2.1 ENL. TIENG ANH — ENGLISH 
S tin chi: 06 (Number of Credits: 6) 

Biêu kiin tiên quyêt: Không. 

Sinh viên duçic trang b dy dii, thirc hành và có th s1r ditng thãnh thao nhüng kin 

thirc ngü pháp ting Anh cor ban. Sinh viên nm bat duçic các Icy näng nghe hiu, thirc hãnh 

và sii diing tt các icy näng nay. Ngoai ra h9 Co th giao tip trôi chãy v cãc chii d thông 
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thu&ng. Sinh viên nm &rçYc các k5 näng d9c hiu trong ting Anh và lam dirçc tht ca cac 
dng bài tp dc hiu. Sinh viên có th vit chun tr cp d câu, doan van, thi.r tin, bài van 
theo ffrng dng vi& nht djnh. 

Prerequisite: None. 

Improving English skills including writing, listening, reading and speaking for 

students. Introduction of technical and major terms. Fundamental of reading scientfIc 

journals, articles and books. 

9.2.2. CHE2A. HOA DAI CU1NG 1— GENERAL CHEMISTRY 1 
S6 tin chi: 5 TC (Number of credits: 5,) 

Diêu kiin tiên quyt: không. 

Bang h th6ng tun hoàn, hóa h9c lucmg pháp, phrnmg trmnh boa h9c, tInh cht 4t 1 
va 1 thuyt cüa khI; cu tao  nguyen tir va phân tü, lien kt hóa hoc. Thf nghim v mM 
quan h cüa h s6 luçmg tr, tinh chit khI, nhp mon phân tIch djnh krcing. 

Lecture-3 hours; laboratory/discussion-4 hours. Prerequisite: Periodic table, 

stoichiometiy, chemical equations, physical properties and kinetic theory of gases, atomic 

and molecular structure and chemical bonding. Laboratory experiments in stoichiometric 

relations, properties and collection of gases, atomic spectroscopy, and introductory 

quantitative analysis. 

9.2.3. CHE 2B. HOA DAI CU1NG 2— GENERAL CHEMISTRY 2 
S tin chi: 5 TC (Number of credits: 5) 

Diêu kin tiên quyt: CHE2A. 

Tip nM ni dung mon h9c CHE2A. Pha ngl.rng tg và lirc ni phân tir, nhit dng hóa 

hoc, can bang hOa hoc, axit, bazo, tinh tan. ThI nghim v nhit hóa hoc, can bang, và phân 

tIch djnh hrcing sir diing phirnng pháp th tIch. 

Prerequisite: course 2A or 2AH. 

Continuation of course 2A. Lecture-3 hours; laboratoi'y/discussion-4 hours. 

Condensed phases and intermolecular forces, chemical thermodynamics, chemical 

equilibria, acids and bases, solubility. Laboratory experiments in thermochemistry, 

equilibria, and quantitative analysis using volume tric methods. 

9.2.4. CHE 2C. HOA DAI CIXc1NG 3— GENERAL CHEMISTRY 3 
S tin chi: 5 TC (Number of credits: 5) 

Diu kin tiên quyt: CHE2B. 

Tip nM ni dung cüa mon h9c CHE2B. Dng h9c, din hóa hoc, cAu trik Va lien kt 

cüa các kim loi chuyn tip, i'rng diing cüa các nguyen 1 tâi phãn 1r11g hóa hoc. Thi nghim 

gm các bài v phucmg pháp t6ng hçp vã phãn tich. 

Prerequisite: course 2B or 2BH 

Lecture-3 hours; laboratory/discussion-4 hours.. Continuation of course 2B. 

Kinetics, electrochemistry, spectroscopy, structure and bonding in transition metal 

compounds, application of principles to chemical reactions. Laboratory experiments in 
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selected analytical methods and syntheses. 

9.2.5. ECH 80. GIO1 THIEU NGHE NGHIP NGANH K THEJAT HOA HQC — 
CHEMICAL ENGINEERING PROFESSION 

S6 tin chi: 1 TC (Number of credits: 1) 
Diu kiin tin quyt : Không. 

Co hi ngh nghip và trách nhim ngh nghip di vâi k six hóa h9c. Co hi và các 

yêu cu d dào tao  nâng cao. Mi quan h gitra k thut hóa h9c vâi cac vk d duong dai. 
Prerequisite: None. 

Lecture/discussion—i hour. Professional opportunities and professional 

responsibilities of chemical engineers. Opportunities and needs for post-baccalaureate 

education. Relationship of chemical engineering to contemporary issues.—III. (III) 

9.2.6. ECM 5. PHAN TICH TRONG K THUAT HOA SINH, HOA HQC VA VT 
LIEU — ANALYSIS IN BIOCHEMICAL, CHEMICAL AND MATERIAL 

ENGINEERING 
S tin chi: 2 TC (Number of credits:2) 

Diu kiin tiên quyt: CIHIE2B và MAT 21B (co th bce dng thii) 

Mon hçc giüp cho sinh viên nm bt duqc: Phân tIch the h thng ma các k six hóa 

hc vâ các nhà khoa hc 4t 1iu quan tam, các üng diing cüa phép tIch vi phân và tIch phân, 

phân tIch thir nguyen. 

Prerequisite: Chemistry 2B (may be taken concurrently), Mathematics 21B (may be 

taken concurrently). 

Lecture/discussion-2 hours. Analysis of systems of interest to chemical engineers 

and materials scientists. Applications of differential  and integral calculus. Dimensional 

analysis.—II. (IL) 

9.2.7. ECM 6. LP TRINH MAY TINH CHO K SlY HOA HQC, HOA SINH vA 
VIT LIEU — COMPUTERS FOR CHEMICAL AND MATERIALS ENGINEERS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: MAT 21C và ECM 5. Mon hc giüp cho sinh viên nm bt 

duçrc: Các phuong pháp l.p trInh d giãi các vn d trong k thut hOa hoc, hóa sinh vã vt 

1iu si'r diing thut toán; các kiu 1p trInh, cu trác dü 1iu, lam vic vâi các danh miie, các 

ham và cac quy tic; các ap diing xut phát tir can bang 4t 1iu, thóng kê, phucing pháp so 

dung tin hçc d phân tIch dtt 1iu sinh hoc; giâi thiu 1p trinh djith huang miic tiêu sir dicing 

ngôn ngu Java. 

Prerequisite: Mathematics 21C and course 5 

Lecture/discussion-4 hours.. Programming methods for solving problems in 

chemical, biochemical and materials engineering using Mathematica. Programming styles, 

data structures, working with lists, functions and rules. Applications drawn from material 

balances, statistics, numerical methods, and bioinformatics. Introduction to object oriented 

programming using Java. —III. (III) 

17 



9.2.8. ENG 45. TfNH CHAT CUA VAT LIEU  — PROPERTIES OF MATERIALS 
S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyt: MAT 21C và CHE 2A. 

Mon hpc giüp cho sinh viên nm bitt duçc: TInh chit cUa vt 1iu và quan h cüa 
chUng vOi cu trUe bn trong cUa vt 1iu. 

Prerequisite: MAT2JC and CHE2A 

Material Properties and the relation between material properties and its structure. 

Introduction to Materials Science for Engineers, 5th Edition, Prentice Hall, 2000. 

9.2.9. ECH 140. PHTJ'€NG PHAP TOAN HQC TRONG K'2 THUiT HOA HOC VA 

HOA SINH — MATHEMATICAL METHODS IN BIOCHEMICAL AND 
CHEMICAL ENGINEERING 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: MAT 21B. 

Mon h9c giiip cho sinh viên nm bt duçcc: Các phi.wng pháp toán h9c d giãi các 

vn d trong k5 thutt boa h9c và hóa sinh vâi thin mtnh v các hin tixqng vn chuyn; các 

chui Fourier và phân tách các bin; các vn d giá trj riêng Sturm-Liouville; các bin di 

tucmg tr; phân tIch sirc cng; các phucmg pháp sai s xác djnh d giãi các bài toán khuch 

tan phi,i thuc th?yi gian. 

Prerequisite: Mathematics 22B. 

Lecture/discussion-4 hours. Mathematical methods for solving problems in 

chemical and biochemical engineering, with emphasis on transport phenomena. Fourier 

series and separation of variables. Sturm-Liouville eigenvalue problems. Similarity 

transformations. Tensor analysis. Finite difference methods for solving time-dependent 

diffusion problems. Not open for credit to students who have completed course 159.—I. ('I.) 

9.2.10. MAT 21A. PHEP TINH 1— CALCULUS 1 
S tin chi: 4 TC (Number of credits: 4,) 

Diêu kin tiên qnyt: không có. 
Mon h9c giUp cho sinh viên nm bt dirçc: Ham s6, giâi hin, lien t11c; d dc và d 

loch; 1y vi phân cUa các ham dti s6 và siêu vit; frng dicing cho chuyn dng, gia tang tr 

nhiên, ye d thj va cire trj cUa ham s; the ham vi phan; qui tc Hopital. 

Prerequisite: None. 

Leciure-3 hours, discussion—i hour. Functions, limits, continuity. Slope and 

derivative. Derentiation of algebraic and transcendental functions. Applications to 

motion, natural growth, graphing, extrema of a function. Dfferentials.  L'Hopital's rule. 

9.2.11. MAT 21B. PHEP TINH 2 —CALCULUS 1 
S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: MAT 21A. 

Mon h9e giüp cho sinh viên nm bt dirçic: Djnh nghia tIch phân xác djnh, djnh 1 ca 

ban eUa phép tInh tIch phân va vi phân, các cong ngh tInh tIch phân; áp diing tinh din tIch, 
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th tIch, chiu dài cung, giá trj trung binh cüa ham s, tIch phân không chinh, b mtt cüa 
vông quay. 

Prerequisite: M4 T21A 

Continuation of course 2]A. Definition of definite integral, fundamental theorem of 
calculus, techniques of integration. Application to area, volume, arc length, average of a 

function, improper integral, surface of revolution. 

9.2.12. MAT 21C. PHEP TINH 3— CALCULUS 1 
S6 tin chi: 4 TC (Number of credits: 5) 

Diu kin tiên quyt: MAT 21B. 

Mon h9c giüp cho sinh vien ntm bt &rçxc: Chui, cp s, kim tra dO hOi ti, các khai 

trin Taylor, dao  ham riêng phn, vi phân toàn ph.n; ap ding vâi các vn d circ di và circ 

tiu cüa hai hay nhiu bin, dai  s véc-tcy, phép tInh véc-W, các tri.thng véc-tG và vô hixàng. 

Prerequisite: course 16C, 17C, 21B, or 2JBH 

Lecture-3 hours; discussion—i hour. Continuation of course 21B. Sequences, series, 

tests for convergence, Taylor expansions. Vector algebra, vector calculus, scalar and vector 

fields. Partial derivitives, total differentials.  Applications to maximum and minimum 

problems in two or more variables. Applications to physical systems. 

9.2.13. MAT 21D. PHAN TICH VEC-Th — VECTOR ANALYSIS 
S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyt: MAT 21C. Mon h9c giüp cho sinh viên nm bt drrçxc: Các tIch 

phân xác djnh trên mt phng Va cá vüng lien ttic trong các h t9a dO khác nhau; tIch phân 

&rông va tIch phân mat; djnh 19 Green, djnh 19 Stoke và djnh 19 phân ks'. 

Prerequisite: course 21C or 2JCH 

Lectur&----3 hours; discussion—i hour. Continuation of course 2iC. Definite integrals 

over plane and solid regions in various coordinate systems. Line and surface integrals. 

Green's theorem, Stoke's theorem, divergence theorem.—I, II, II]. (I, II, III) 

9.2.14. MAT 22A. DAI sO TUYEN TINH — LINEAR ALGEBRA 

S tin chi: 3 TC (Number of credits: 3) 

Diu kin tiên quyt: Sinh viên phãi h9c xong 9 tin chi v toán h9c di h9c va k5 

thut hoac có hiu bitt v Matlab. 

Mon hc giüp cho sinh viên nm bt thiqc: Ma trn và bin di tuyn tInh, các djnh 

thirc, cãc giá trj riêng, các véc-tci riêng, tim di.r&ng chéo, tim thira s6. 

Prerequisite: nine units of college mathematics and Engineering 6 or knowledge of 

Matlab or course 22AL (to be taken concurrently). 

Lecture-3 hours. Matrices and linear transformations, determinants, eigenvalues, 

eigenvectors, diagonalization, factorization. Not open for credit to students who have 

completed course 67.—I, II, III. (I, II, III.) 

9.2.15. MAT 22B. PHTf()NG TRINH S/f  PHAN — DIFFERENTIAL EQUATIONS 
S tin chi: 3 TC (Number of credits: 3) 
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Diêu kiin tiên quyt: MAT 21C và MAT 22A. Mon h9c gi(ip cho sinh viên nm b.t 
duqc: Cách giãi các phuong trinh vi phân co bàn. 

Prerequisite: courses 2iC; 22A or 67. 

Lecture-3 hours.. Solutions of elementary dfferential  equations. I, II, III (I, II, III.) 

9.2.16. PHY 9A. VAT L' CO DIEN 1— CLASSICAL PHYSICS 1 
S tin chi: 5 TC (Number of credits: 5) 

Diêu kin tiên quyêt: MAT 21B. 

Mon h9c giüp cho sinh viên nm bAt diiçc: Giâi thiu các co sâ chung và các phrnmg 

pháp duçic si'r diing trong khoa h9c vt 1 và cãc chuyên ngành k thut; co h9c Co diên. 
Prerequisite: Mathematics 21B. 

Lecture-3 hours; laboratory-2. 5 hours; discussion—i hour. Introduction to general 

pr1nc1p1es and analytical methods used in physics for physical science and engineering 

majors. Classical mechanics. 

9.2.17. PHY 9B. Vi.T LY CO DIEN 2— CLASSICAL PHYSICS 2 
SE tin chi: 5 TC (Number of credits: 5) 

Diu kiin tiên quyt: Sinh viên phãi h9c xong PHY 9A, MAT 21C và MAT 21D (co 
th h9c dng th?i). 

Mon h9c giüp cho sinh viên nAm bAt duçvc: Co hçc cht lOng, nhit dQng h9c, hin 

tuçmg song din tir, quang hQc. 

Prerequisite: course PA, Mathematics 21C, 2iD (may be taken concurrently) 

Lecture-3 hours; laboratory 2.5 hours; discussion—i hour. Continuation of course 

9A. Fluid mechanics, thermodynamics, wave phenomena, optics. 

9.2.18. PHY 9C. V4T LY CO IMEN 3— CLASSICAL PHYSICS 3 
S tin chi: 5 TC (Number of credits: 5) 

Diu kin tiên quyt: PHY 9B, MAT 21D và MAT 22A (co th h9c dng th?i). 

Mon h9c giüp cho sinh viên nAm bAt duçic: Din và tfr tInh, bao gm các mtch din va 

cãc phithng trinh Maxwell. 

Prerequisite; course 9B, Mathematics 21D, 22A (may be taken concurrently). 

Lecture-3 hours; laboratory-2. 5 hours; discussion—i hour. Electricity and 

magnetism including circuits and Maxwell's equations. 

9.2.19. CHE 128A. HOA H1J1J CJ 1—ORGANIC CHEMISTRY 1 
S tin chi: 3 TC (Number of credits: 3) 

Diu kin tiên quyt: CHE 2C vth dim thi dt ttr C tth len. 

Mon h9c giüp cho sinh vien nAm bAt duçc: Cáe khái nim co ban cüa hóa hUu Co vOl 
sr tp trung vao hóa 1p th và hóa h9c cüa các hydrocacbon. 

Prerequisite: course 2C with a grade of C or higher; chemistry majors should enroll in 

course i29A concurrently. 

Lecture-3 hours. Introduction to the basic concepts of organic chemistry with 

emphasis on stereochemistry and the chemistry of hydrocarbons. Designed primarily for 

20 



majors in chemistry.—I, II. (I, I].) 

9.2.20. CHE 128B. HOA H1JU C 2— ORGANIC CHEMISTRY 2 
S tin chi: 3 TC (Number of credits: 3) 

Diêu kiin tiên quyt: CHIE 128A. 
MOn h9c giüp cho sinh viën nm bat thrçc: Các phán i.irng th vOng thorn và cht béo, 

các phãn iirng tách 1oi, các hcp chit cacbonyl; ap diing cüa phwng pháp quang ph trong 

hOa hUii Co. 
Prerequisite: course 128A or consent of instructor, course 129A strongly 

recommended, chemistry majors should enroll in course 129B concurrently. 

Lecture-3 hours. Continuation of course 128A with emphasis on aromatic and 

aliphatic substitution reactions, elimination reactions, and the chemistry of carbonyl 

compounds. Introduction to the application of spectroscopic methods to organic 

chemistiy.—II, III. (II, III.) 

9.2.21. CHE 129A. THI NGHIM HOA 11Uu C — ORGANIC CHEMISTRY 

LABORATORY 
S tin chi: 2 TC (Number of credits: 2) 

Diu kiin tiên quyt: CHE 2C và CUE 128A (co th hc dng th?ii). 

Mon hçc giüp cho sinh viên ntm bat duic: Các cong ngh thi nghim hOa hfru co; các 

phuong pháp tách và tinh ch cãc hqp chat hUu Co. 

Lecture—i hour; laboratory-3 hours. Prerequisite: course 2C with a grade of C or 

higher; course i28A (may be taken concurrently,). Introduction to laboratory techniques of 

organic chemistry. Emphasis is on methods used for separation and purfIcation of organic 

compounds.—I, Ii (I, II.) 

9.2.22. ECH 51. CAN BNG VAT LIEU — MATERIAL BALANCES 

S tin chi: 4 TC(Number of credits: 4) 

Diu kin tiên quyt: MAT 21D. 

Mon h9c giüp cho sinh viên nam bat duge: Ap diing cUa dlnh  1ut bão toàn kh6i hrcmg 

cho các h mt và nhiu cau tir trong tinh toán các qua trInh hóa hQc; nghiên ciru các qua 

trInh gián doan, nüa gián domn va lien tic bao gm truyn chat, thay diii pha, hóa krçmg 

pháp và phân üng hóa h9c. 

Prerequisite: Mathematics 21D. 

Lecture-4 hours. Application of the principle of conservation of mass to single and 

multicomponent systems in chemical process calculations. Studies of batch, semi-batch, and 

continuous processes involving mass transfer, change ofphase, stoichiometry and chemical 

reaction. Not open for credit to students who have completed course 15i.—II. (II.) 

9.2.23. CHE 110A. HOA LY 1— PHYSICAL CHEMISTRY 1 

S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: CUE 2C, MAT 21C vã 1 näm vt 1 di h9c. 
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Mon h9c giüp cho sinh viên ntm bt dirçic: Các nguyen 1" c bàn cüa ca h9c hrcmg tii'r 
va ap dung cüa chüng cho các h nguyen ti'r và phân ti:r; các djnh d va djnh 1' chung, 
phucmg trinh Schrodinger, htt nhó trong hop,  may giao dng hOa am, rotato c djnh, nguyen 
tir hidro, phuung pháp bin s& 1 thuy& nhiu, nguyen tCr nhiu din ti~, phân t1r 2 nguyen 
tir dng và dj nhân; quang ph. 

Prerequisite: course 2C, Mathematics 16C or 2]C; one year of college physics. 

Lecture-3 hours; discussion—] hour. Introduction to the postulates and general 

principles of quantum mechanics. Approximations based on variational method and time 

independent perturbation theory. Application tG harmonic oscillator, rigid rotor, one-

electron and many-electron atoms, and homo-and hetero-nuclear diatomic molecules.—I, 

III. (I, III.) 

9.2.24. CHE 11OB. HOA LY 2 - PHYSICAL CHEMISTRY 2 
S tin chi: 4 TC (Number of credits. 4) 

Diu kin tiên quyt: CITE 11OA. 

Mon hQc giüp cho sinh viên nm bt duçic: L thuy& nhóm, áp diing cüa cci hc hxcng 

t1r cho phân tU nhiu nguyen tr và quang ph phân tCr 1irc tircing tác phân tCr, ch&t khI, phân 

b& dng b, ham chia cit. 

Lecture-3 hours; discussion—] hour. Prerequisite: course 1]OA. Group theory. 

Application of quantum mechanics to polyatomic molecules and molecular spectroscopy. 

Intermolecular forces and the gas, liquid and solid states. Distributions, ensembles and 

partition functions. Transport properties.—J, II. (I, II.) 

9.2.25. CHE115. PHAN TICH DTJNG CTJ - INSTRUMENTAL ANALYSIS 
S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: CHE1 lOB. Mon h9c giüp cho sinh viên nm bt duqc: L 

thuyt Va k5 thut phân tIch diing trong phông thI nghim trong hóa phân tIch và hóa l. Các 

phung pháp xir 1 1iu nâng cao. Phân tIch si'r diing phucmg pháp Fourier Transform, 
may sac k, sc k2 long... 

Lecture-2 hours; laboratory 6 hours. Prerequisite: courses JJOB (may be taken 

concurrently) or ]07A-]07B. Intermediate theory and laboratory techniques in analytical 

and physical chemistry. Advanced data analysis methods and goodness-of-fit criteria. 

Fouriertransform spectroscopic methods and instrumentation. Mass spectrometry. 

Electrochemistry. Liquid chromatography. GE credit: Wrt.—I, II. (I, II.) 

9.2.26. ECH 141. C HOC CHAT LÔNG CHO CAC K SU HOA HQC VA HOA 
SINH - FLUID MECHANICS FOR BIOCHEMICAL/CHEMICAL ENGINEERS 

S tin chI: 4 TC (Number of credits: 4) 

Diêu kin tiên quyt: ECH 140. 

Mon h9c giüp cho sinh viên nm bt duqc: Cci sO và ap diing cüa cor h9c chit lông 

trong k5 thut hóa hçc và hóa sinh; thUy tinh h9c; sirc cäng và djnh luat Newton ye d nhât; 

rut ra các phixang trInh Navier-Stokes tr các djnh 14t cor h9c cüa Euler; dOng chây xoáy Va 
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cháy dông 1 phucing; thng dng krcmg va cn b.ng näng lucing cci h9c; thuy& lap biên, 
dOng chãy vâi sé Reynolds thp. 

Prerequisite: Course 140. 

Lecture/discussion-4 hours. Principles and applications of fluid mechanics in 
chemical and biochemical engineering. Hydrostatics. The stress tensor and Newton 's law of 

viscosity. Derivation of the Navier-Stokes equations from Euler 's laws of mechanics. One-

dimensional laminar and turbulent flows. Macroscopic momentum and mechanical energy 

balances. Boundary layer theoiy. Low Reynolds number flow. Not open for credit to 

students who have completed course 150B.—II. (II.) 

9.2.27. ECH 142. TRUYEN NHIET CHO CAC K'c SU HOA HQC VA HOA SINH — 
HEAT TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: ECH 51 (dtt dim C- ho.c t& hcm) và ECH 141. 

Mon h9c giüp cho sinh viên nm bt duçic: Dn nhit, d& liru và bfrc xt nhit khi áp 
dicing cho ngành k thut hóa h9c và boa sinh; thành 1p các phucing trinh cci näng và nhit 
näng; các lap biên nhiêt; can bng vi mô; các ap diing cUa truyn nhit trong duing ng, các 

kênh và các vOng t6 hcTp va phân tich các thi& bj truyn nhit. 

Prerequisite: course 51 with a C- or better, course 141 

Lecture/discussion-4 hours. Conduction, convection, and radiation of thermal energy 

in applications to chemical and biochemical engineering. Derivation of thermal and 

mechanical energy equations. Thermal boundaiy layers. Macroscopic balances. 

Applications: heat transfer in tubes, channels, and integrated circuits, and analysis of heat 

exchangers. Not open for credit to students who have completed course 153.—Ill. (III.) 

9.2.28. ECH 143. TRUYEN CHAT CHO CAC Kc SIf HOA HOC vA HOA SINH — 

MASS TRANSFER FOR BIOCHEMICAL/CHEMICAL ENGINEERS 
S tin chi: 4 TC (Number of credits. 4) 

Diu kiin tiên quyt: ECH 51 (dat dim C- hotc t& hcm) và ECH 141. 

Mon h9c giüp cho sinh viên nm bt duçic: Thành 1p các phucmg trInh bão toàn loài 

miêu tã tmyn chAt khuch tan vã dói itru; djnh luat Fick và phucing trinh cci bàn Stefan-
Maxwell; h s6 truyn chAt; tmyn chAt nhiu cAu tir qua b mt khu/ lông; các áp diing bao 
gm qua trInh sAy, các phãn frng hOa hçc và phân tách màng. 

Prerequisite: course 51 with a C- or better, course 141 

Lecture/discussion-4 hours.. Derivation of species conservation equations describing 

convective and diffusive  mass transfer. Fick 's law and the Stefan-Maxwell constitutive 

equations. Mass transfer coefficients. Multicomponent mass transfer across gas/liquid 

interfaces. Applications include drying, heterogeneous chemical reactions, and membrane 

separations. —III. (III.) 

9.2.29. ECH 146. BONG HQC HOA HQC vA K THUIT PHAN 15'NG — 
CHEMICAL KINETICS AND REACTION ENGINEERING 
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S tin chi: 5 TC (Number of credits: 5) 
Diêu kin tiên quyt: ECH 143 vàECH 152B. 
Mon hçc giüp cho sinh viên ntm b&t duçc: Ap dicing các co si cüa dng hçc, truyn 

nhit và truyn chit trong phân tIch Va thit k h thng phán frng hóa hçc. 
Prerequisite: Course 143 and 152B. 

Lecture/discussion-5 hours. Application of principles of kinetics, heat, and mass 

transfer to the analysis and design of chemical reaction systems. Not open for credit to 

students who have completed course 156B.—II. (II.) 

9.2.30. ECH 152A. NHIET BONG HQC KS THUIT HOA HOC — CHEMICAL 
ENGINEERING THERMODYNAMICS 1 

S tin chi: 3 TC (Number of credits: 4) 

Biu kiin tiên quyt: ECH 51 và CHE 110 A. 

Mon hc giUp cho sinh viên nm bt &rqc: Ap ding các ca s cüa nhit dng hc cho 

cãc qua trinh hóa hçc. 

Prerequisite: course ECH 51 and CHEJ IOA 

Lecture-3 hours.. Application ofprinczples of thermodynamics to chemical processes. 

9.2.31. ECH 152B. NHIT BONG HOC K THUIT HOA HQC — CHEMICAL 

ENGINEERING THERMODYNAMICS 2 
S tin chi: 3 TC (Number of credits: 3) 

Biu kiin tiên quyt: ECH 152A. 

Mon h9c giüp cho sinh vien nm bt duçic: Ap diing các cci sô cUa nhit dng h9c cho 

các qua trInh hóa h9c. 

Prerequisite: course 152A. 

Lecture/discussion-4 hour. Continuation of course 152A. Not open for credit to 

students who have completed Engineering 105.—Ill. (III.) 

9.2.32. ECH 155A. THI NGHIM K'c THUT HOA HQC 1 — CHEMICAL 
ENGINEERING LABORATORY 

s6 tin chi: 4 TC (Number of credits: 4) 

Biu kin tiên quyt: ECH 141, ECH 142 và ECH 143 (co th hçc dng thi) Va phãi 

thóa man yêu cu ting Anh. 

Mon h9c giüp cho sinh viên nm bt dixçc: Các thirc nghim trong phông thI nghim 

cña các hin tucmg vn chuyn, dng h9c và thit dng h9c hOa h9c. 

Prerequisite: courses 141, 142, and 143 (may be taken concurrently); satisfaction of 

the upper division English composition requirement. 

Laboratory 6 hours; discussion—i hour; term paper. Open only to majors in 

Chemical Engineering, Chemical Engineering/Materials Science, Biochemical Engineering, 

Biomedical Engineering, and Biological Systems Engineering. Laboratory experiments in 

transport phenomena, chemical kinetics, and thermodynamics. GE credit: Wrt.—I, II. (I, II.) 
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9.2.33. ECH 155B. Tm NGHIEM Ki TIJUAT HOA HOC 2 — CHEMICAL 
ENGINEERING LABORATORY 2 

s6 tin chi: 4 TC (Number of credits. 4) 

Diu kin tiên quyêt: ECH 141, ECH 142 và ECH 143 (co th hQc dng thi) và phãi 
thOa man you cu ting Anh. 

Mon h9c giüp cho sinh viên ntm bt duçic: Các thirc nghim trong phông thI nghim 
cüa các hin ti.rçmg van  chuyn, dng hçc và nhit dng hçc hóa h9c.M1ic dIch cüa mon hQc 

là giâi thiu cho sinh viên các thu thp s 1iu, phân tIch thrc nghim, giãi thIch và si'r ding 
s lieu thirc nghim cho thi& k thi& bj. 

Prerequisite: courses 143 (may be taken concurrently), 155A; satisfaction of the upper 

division English composition requirement. 

Laboratory-6 hours, discussion—i hour; extensive writing—i hour. Open only to 

majors in Chemical Engineering, Chemical Engineering/Materials Science, Biochemical 

Engineering, Biomedical Engineering, Food Engineering, and Biosystems Engineering. 

Continuation of course 155A. Laboratory experiments in transport phenomena, chemical 

kinetics, and thermodynamics. GE credit: Wrt.—II, III. (II, III.) 

9.2.34. ECH 157. BONG HQC VA DIEU MUEN QUA TRINH — PROCESS 
DYNAMICS AND CONTROL 

S tin chi: 4 TC (Number of cred!ts: 4) 

Diu kin tiên quyt: ECH 140. 

Mon h9c giüp cho sinh viên nm bt cluçvc: Các c sâ cüa mô hinh hOa clng hc cUa 

các qua trInh hóa h9c. ThiEt k và phân tIch diu khin ngtrcyc c din các qua trinh hOa h9c. 

Prerequisite: course 140. 

Lecture/discussion-4 hours. Fundamentals of dynamics and modeling of chemical 

processes. Design and analysis offeedback control of chemical processes.—i (I.) 

9.2.35. ECH 158A. THIET KE vA PHAN TICH QUA TRiNH 1•- PROCESS DESIGN 
AND ANALYSIS 1 

S6 tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: ECH 142 và ECH 143. 

Mon hçc giüp cho sinh vien nm bt di.rçcc: Thi& k và sang tao san phm và qua trInh; 

tInh toán và d báo chi phi; cong ngh phân tIch lçi nhuan;  thi uu hóa các sci d dông qua 
trInh. 

Prerequisite: courses 142 and 143. 

Lecture-4 hours. Process and product creation and design. Cost accounting and 

estimation. Profitability analysis techniques. Optimization ofprocessflowsheets.—I. (I.) 

9.2.36. ECH 158B. THIET KE vA PHAN TICH QUA TRINH 2 —PROCESS DESIGN 
AND ANALYSIS 2 

(Process Design and Analysis 2) 

S6 tin chi: 4 TC (Number of credits: 4) 
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Ditt kin tiên quyt: ECH 158A. 

Mon h9c gitp cho sinh viên n.m bat dixçic: Thit k chInh xác và lira chQn thi& bj qua 

trInh hóa hçc; tng hcp h thng phân tách và thit bj phãn 1rng, tIch hçp nàng krcmg và 
nhiêt. 

Prerequisite. course 158A. Lecture-4 hours. 

Heuristic and rigorous design of chemical process equlpment. Synthesis of reactor and 

separation networks, heat and power integration.—II. (II.) 

9.2.37. ECH 158C. DU' AN THIET KE NHA MAY — PROCESS DESIGN AND 
ANALYSIS 3 

Plant Design Project 

S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: ECH 158B. 

Mon h9c giüp cho sinh viên nm bat duçic: Thit k 5' tix0ng qua trInh hóa h9c và hóa 

sinh; thi& k, tInh chi phi và phan tIch lqi nhun cüa cac nhà may hoàn chinh; sfr dicing các 

cong cit thi& k có trçi giüp may tInh. 

Prerequisite: course 158B or 161 C Laboratory/discussion-2 hours; project.. 

Conceptual design of chemical and biochemical processes. Design, costing and 

profitability analysis of complete plants. Use of computer-aided design techniques.—III. 

9.2.38. BIS 102. CONG NGHE SINH HQC — SThUCTURE AND FUNCTION O 

BIOMOLECULES 

S tin chi: 3 TC (Number of credits. 3) 

Diu kin tiên quyt: CHE 2C. 

Mon h9c giüp cho sinh vien nam bt duqc: Các cau trcic phân tcr, tp trung vào protein 

và tp hçp các siêu phân tü; dày là cách tip cn th hçip dn hóa sinh và sinh h9c th bào. 

Prerequisite. course CHE 2C. Laboratory/discussion-2 hours; project. 

Molecular structure of protein and super-molecular clusters. Conceptual design of 

chemical and biochemical processes. Design, costing and profitability analysis of complete 

plants. Use of computer-aided design techniques.—III. (III.) 

9.2.39. CHE hOC. HOA LY 3— PHYSICAL CHEMISTRY 3 

S tin chi: 4 TC (Number of credits: 3) 

Diu kin tiên quyt: CHE 11OB. 

Mon hoc giüp cho sinh viên nm bat dirge: Phát trin và ãp ditng các nguyen 15' c bàn 

cüa thit dng h9è và nhit dng h9c thng ke; dng h9c hóa hçc, các djnh 1ut tôc d dung 

cho các phãn üng hóa hçc và c ch phãn rng. 

Prerequisite: course 11 OR. 

Lecture-3 hours; discussion—i hour. Development and application of the general 

principles of thermodynamics and statistical thermodynamics. Chemical kinetics, rate laws 

for chemical reactions and reaction mechanisms.—II, III. (11, III.) 
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9.2.40. ECH 144. LUAU BIEN HOC vA CHE BIEN POLIME — RHEOLOGY AND 
POLYMER PROCESSING 

s6 tin chi: 3 TC (Number of credits: 3) 
Diu kiin tiên quyt: ECH 141. 
Mon h9c giüp cho sinh viên nm bat duçc: Bin ding khi hrc kéo in djnh, không n 

djnh và các dông chày giãn; các mO hInh co bàn ctàn hi tuyn tinh và phi tuyn; cc s cña 
tInh trung tInh cüa vt 1iu và sir thira nhn các phuGng trinh Co bàn; giài thiu các qua trInh 
Co ban trong ch bin polime. 

Prerequisite: Course 141. 

Lecture/Discussion-3 hours. Deformation in steady shear, unsteady shear, and 

elongational flows. Linear and non-linear viscoelastic constitutive models. The principle of 

material indifference and admissibility of constitutive equations. Introduction to the unit 

operations of polymer processing. Not open for credit to students who have completed 

course 150C.—IJi. (III) 

9.2.41. ECH 160. CAC NGUYEN TAC CJ BAN CUA SAN XUAT SINH HQC — 

FUNDAMENTALS OF BIOMANUFACTUR1NG 
S tin chi: 3 TC (Number of credits: 3) 

Diêu kiin tiên quyt: BIS 102. 

Mon h9c giUp cho sinh vien nam bat thrçc: Các Co s cüa san xuat bang thi& bj phân 

rng sinh h9c (thüng vi sinh) qui mô lón cüa sij chuyn boa chit, eazin và các protein tãi to 

hçip; phát trin mich, chui t bao; thit k& diu khin và hot dng cüa thi& bj phàn 1rng 

sinh h9c; phiic hi san xuat và tinh ch; tinh kinh th cüa san xuat sinh h9c. 
Prerequisite: Microbiology 102, Biological Sciences 102 or Animal Biology 

102.Lecture-3 hours. 
Principles of large scale bioreactor production of metabolites, enzymes, and 

recombinant proteins including the development of strains/cell lines, fermentor/bioreactor 

design, monitoring and operation, product recovery and pur jfIcation, and biomanufacturing 

economics. Not open for credit to students who have completed course 161C or both 161A 

and 161B; only two units of credit to students who have completed either course 161A or 

161B. —McDonald 

9.2.42. ECH 161A. NGUYEN TAC C(1 BAN TRONG K THUJT HOA SINH — 

BIOCHEMICAL ENGINEERING FUNDAMENTALS 
S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: CHE 128A, MAT 22B và BIS 102. 

Mon h9c giüp cho sinh viên nam bat dixçic: Dng h9c các qua trInh sinh h9c; thi& k và 

hot dng cüa các thit bj phàn rng sinh h9c; các hin tuçing van  chuy trong cac cac thi& 
bj phãn irng sinh h9c; nuôi cay t bào dng vat,  thrc  vat  và vi sinh vat. 

Prerequisite: CHE 128A, MAT22B, BIS 102 (or consent of instructor). 

Lecture/discussion-4 hours. 
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Biokinetics; bioreactor design and operation, transport phenomena in bioreactors, 

microbial, plant, and animal cell cultures.—II. (II.) 

9.2.43. ECH 166. XUC TAC — CATALYSIS 
S6 tin chi: 3 TC (Number of credits. 4) 
Diu kin tiên quyt: ECH 146. 

Mon h9c giüp cho sinh viên nm bt dixçic: Các c s cüa xüc tác d?a  trên tng hçip các 
Co si cña hóa 1, hóa hun co va hóa vô coO; dng hçc hOa h9c và k thut phãn rng hOa h9c; 

xüc tác trong dung djch; xüc tác byi enzin; xüc tác trong các polime Co khá n.ng cäng 

phng; xüc tác irong các Ing nhO (zeolit); xUc tãc trên b met. 

Prerequisite: course 146 (may be taken concurrently) or consent of instructor. 

Princzples of catalysis based on an integration ofprinczples ofphysical, organic, and 

inorganic chemistry and chemical kinetics and chemical reaction engineering. Catalysis in 

solution; catalysis by enzymes; catalysis in swellable polymers; catalysis in microscopic 

cages (zeolites); catalysis on surfaces.—JI. ('II.) 

9.2.44. ECH 170. HIEN TUJNG BE M4T vA KEO TV INTRODUCTION TO 
COLLOID AND SURFACE PHENOMENA 

S tin chi: 3 TC (Number of credits: 3) 

Diu kin tiên quyt: CHE 1 1OA. 

Mon hc giüp cho siih viên n&m bt ducc: Giâi thiu hành vi cüa các be mt và các h 

phân tan; các co sâ duçc tip diing d gitii quyt các vn d trong hóa keo. 

Prerequisite: Chemistry JJOA. 

Lecture--3 hours. Introduction to the behavior of surfaces and disperse systems. The 

fundamentals will be applied to the solution of practical problems in colloid science. The 

course should be of value to engineers, chemists, biologists, soil scientists, and related 

disciplines.—III. (III.) 

9.2.45. EMS 147. NGUYEN LY KHOA HQC V47 LIEU POLIME — PRINCIPLES 
OF POLYMER MATERIAL SCIENCE 

So tin chi: 3 TC (Number of credits: 3) 

Diu kiin tiên quyt: ENG 45. 

Mon h9c giüp cho sinh viên nm bt duçc: Giâi thiu ctic nguyen tc eo ban cüa khoa 

hc polime bao gèm cu true và tng hqp polime; cáe co ch polime bOa, các 1oii polime, 

ctic tInh chat va phtin iirng eüa polime; hInh thai, mu bin và de tInh cüa polime; ch bin 

polime. 

Prerequisite: chemistry through organic or Engineering 45; introductory physics 

sequence. 

Lecture-3 hours. Basic principles of polymer science presented including polymer 

structure and synthesis; polymerization mechanisms, polymer classes, properties, and 

reactions; polymer morphology, rheology, and characterization; polymer processing. (Same 

course as Fiber and Polymer Science 100.) —Ii (II.) 
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9.2.46. EMS 172. CAC TINH CHAT DIN, QUANG VA TU CUA V4T LIEU — 
ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF MATERIALS 

S tin chi: 4 TC (Number of credits: 4) 
Diêu kin tiên quyêt: ENG 45 và Co kin thirc v k thuat, vat  1, hóa h9c. 
MOn h9c giüp cho sinh viên nm bat drnc: Cãc tInh chit din, quang Va tir cUa vat 1iu 

lien quan dn cau trñc va xfr 1i vat 1iu rtn; các Co s v.t l giüp hiu bit tInh ch.t cüa kim 
loai, cht ban dn, gm và các chat rtn vô djnh hInh; áp diing cüa các 1oti vat  1iu trong k5 
thuât. 

Prerequisite: Engineering 45, upper division standing in engineering, physics, 

chemistry, or geology 

Lecture-3 hours; discussion—I hour.. Electronic, optical, and magnetic properties of 
materials as related to structure and processing of solid state materials. Physical principles 

for understanding the properties of metals, semiconductors, ceramics, and amorphous 

solids and the applications of these materials in engineering.—i 

9.2.47. EMS 172L. THI NGHIM TINH CHAT DIN, QUANG VA T1J' CUA VAT 
LIIU — ELECTRONIC, OPTICAL AND MAGNETIC PROPERTIES OF 
MATERIALS LABORATORY 

S tin chi: 2 TC (Number of credits: 2) 

Diu kiin tiên quyt: EMS 172 (co th hçc song song). 

Mon hc giüp cho sinh viên nam bat ducic: Diu tra thirc nghim các tinh chat din, 

quang và tr cUa vat  1iu k5 thuat;  quan h co ban gitra cu trUc vi mô và tmnh chat; ânh 
hurng cüa các qua trmnh tc d dn qua trIrih phát trin cau trüc vi mô và tInh chat. 

Prerequisite: course 172 (concurrent enrollment recommended). 

Laboratory-3 hours; lecture/laboratory—i hour. Experimental investigation of 

electronic, optical and magnetic properties of engineering materials, emphasizing the 

fundamental relationship between micrc.structure and properties as well as the influence of 

rate processes on the evolution of the microstructure and properties. GE credit: Wrt.—i 

9.2.48. EMS 180. VAT LIEU TRONG THIET ICE K TIIUT— MATERIALS IN 
ENGINEERING DESIGN 

So tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: ENG 45 và cO kin thi'rc v k5 thuat. 

Mon hc giüp cho sinh viên nm bat duçc: Xem xét djnh krqng vic 1?a  ch9n  vat  1iu 
cho các ap ding k thuat;  thão 1un quan h gitra các thông s6 thit k và tInh chat cüa vat 

1iu; ãnh hithng cüa qua trmnh ch bin và cách ch to dn tInh chat cüa kim loai, gm, 

polime vá composit lien quan dn qua trInh thit k dng b. 

Prerequisite: Engineering 45 and upper division standing in Engineering. 

Lecture-3 hours; lecture/discussion—i hour. Quantitative treatment of materials 

selection for engineering applications. Discussion of the relationship between design 

parameters and materials properties. Emphasis on the influence of processing and 
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fabrication on the properties of metals, ceramics, polymers and composites as related to the 
overall design process. Not open for credit to students who have completed course 140. 
(Former course 140.) GE credit: Wrt.—IIi 

9.2.49. EMS 181. CHE TAO ViT LIEU — MATERIAL PROCESSING 
S t1n chi: 4 TC (Number of credits: 4) 
Diêu kin tiên quyt: ENG 45 và có kin thirc v k thuat, vat 1, hóa hoc. 
Mon h9c giüp cho sinh viên nm bat di.rçc: Ap diing cüa các c sO cüa can bang pha, 

nhit dng h9c va dng hçc hOa hc dn ch tao vat 1iu; ãnh hrnng cüa the bin xfr 1 dn 
quan h tinh ch.t -- cau true; các nguyen tac cci bàn cia các qua trinh ch tao  các 4t 1iu 
din, quang, cau trCic và ehi'rc nàng. 

Prerequisite: Engineering 45; upper division standing in engineering, physics, 
chemistry, or geology. 

Lecture-3 hours, lecture/discussion—i hour. Principles of phase equilibria, 

thermodynamics and reaction kinetics applied to materials processing. Effects ofprocessing 

variables on the structure-property relationship. Fundamentals of the manufacturing 

processes for electronic, optical, functional and structural materials. GE credit: Wrt.—Ii 
9.2.50. EMS 182. PHAN TICH SAl HÔNG — FAILURE ANALYSIS 

S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: ENG 45 và Co kian thirc v khoa hc và k thuat. 
Mon h9c giüp cho sinh vien nm bat ducie: Phân tich each ma vat  1iu bj sai hông; ãnh 

hithng cUa nhit d, bin dng Ca hc và an mOn dn tInh chat cUa vat  1iu; bin luan Va các 
phuang pháp d kim tra the sai hông cüa vat  1iu bao gm kInh hian vi quang hQc, phân 
tIch tia X và kInh hin vi din tCr quét. Diu tra các van d thirc t. 

Prerequisite: Engineering 45, upper division standing in science or engineering. 

Lecture-3 hours, laboratory 3 hours. Analysis of the way materials fail. Effects• of 

temperature, mechanical deformation and corrosion on the properties of materials. 

Forensics and methodologies for investigating failures of materials including optical 

microscopy, x-ray analysis and scanning electron microscopy. Investigation of practical 

problems. Only i unit of credit to students who have completed course 148. 
9.42.51. ADECH 01. HOA HQC DAU MO — CHEMISTRY OF PETROLEUM 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: CHE 2C và CHE 128B. 
Mon hçc giüp cho sinh viên nm bat &rçxc: Dan khI và cong nghip dan khI; bàn chat 

hóa h9c cüa d&u mO và khi tir nhiên; nhüng tInh chat hóa 1 quan trçng; nMng qua trInh ch 

bian hóa h9c ca bàn; nhffiig san pham näng hrqng và phi näng hing; dánh giá dan thô. 
Prerequisite. CHE2C and CHE128B. 

Lecture-3 hours, laboratory-3 hours. Oil and Gas Original and Industry, the 

chemistry of oil and gas, physical properties of oil and gas, the priciple processing units in 
a refinery, oil and gas assessement. 
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9.2.52. ADECH 02. CONG NGHE LOC DAU — OIL REFINI]4G TECHNOLOGY 
S tin chi: 4 TC (Number of credits: 4) 

Diêu kin tiên quyt: ECH 143 và ADECH 01. 

Mon hoc giüp cho sinh viên n&m bt &rçic: Dti cuang v cOng ngh l9c du; chung cat 
phân c1on cãc h &m giãn; chiing ct du thô; thãp chung cdt; nhUng cOng ngh ch bin 

hóa h9c Co ban; các cong ngh ch bin các san phm phi näng 1ung. 

Prerequisite: ECHJ43 and ADECHO]. 

Lecture-3 hours. The fundamental of Oil Refining Technology, fractional distillation 

of simple mixture, crude oil distillation, distillation column, the main chemical processing 

technologies, the non-energy products. 

9.2.53. ADECH 03. CONG NGH xiY LY VA CHE BIEN KH — GAS 

CONDITIONING AND PROCESSING 

Ten hQc phn: Cong ngh 1Qc du 
S tin chi: 4 TC (Number of credits: 4) 

Diêu kiin tiên quyM: ECH 143 Va ADECH 01. 

Mon h9c giüp cho sinh viên nIn bt &rçYc: Di cuong v cong ngh xir 1 vàch bin khI; 

hp thu và tách loai; Cong ngh 1oti nuâc; cong ngh loai khI axIt; phân doin khI bng 

chung cit; mOt  s phân xu&ng quan tr9ng khác trong nhà may ch bin khI. 

Prerequisite: EC'H143 and ADEcHO]. 

Lecture-3 hours. The fundamental of Natural conditioning and processing, 

adsorption and separation, water and sour gas removal technology, fractionation of natural 

gas using distillation, fundamental precessing units in a gas processing plant. 

9.2.54. ADECH 04. CONG NGH HOA DAU— PETROCHEMICAL TECHNOLOGY 

S tin chi: 4 TC (Number of credits: 4) 

Diu kin tiên quyt: ECH 143, ADECH 01 vã ADECH 02. 

Mon hçc giüp cho sinh viên ntm bt duçic: Di clxang v cong ngh boa du; các qua 

trInh va cong ngh ch bin Co ban; các cong ngh mâi duçc ap diing; xüc tác hóa du. 

Prerequisite: ECHJ43 and ADECHOJ 

Lecture-3 hours. 02. The fundamental of Petrochemical Technology, the main 

processing technologies, updated processing, catalysis. 

9.2.55. ADECHO5. CONG NGH NIIIEN LIEU S4CH — CLEAN FUEL 

TECHNOLOGY 
S tin chi: 4 TC (Number of credits: 4) 

Diu kiin tiên quyt: ECH 143, ADECH 01 và ADECH 02. 

Mon h9c giUp cho sinh vién ntm bt duqc: Dai cuong v cong ngh ch bin nhiên 1iu 

sch, dti cl.rong v k5 thut môi trtthng và bin di khI hu. 

Prerequisite: ECHI 43 and ADECHOJ, 02. 

Lecture-3 hours. The fundamental of Clean Fuel Technology, Introduction to the 

Environmental Engineering and Global Climate Change 
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9.2.56. ECH161B. PHAN TACH SINH HQC — BIOSEPARATION 
S tin ch: 5 TC (Number of credits: 5) 

Diu kiin tiên quyêt: ECH143. 

Mon h9c giüp cho sinh viên nm bt duc: Thu hi và tinh ch hOa sinh. Ly tam, 19c, 

tách, Va phãn tãch bang sc kI. 

Prerequisite. Course ECHJ43. 

Lecture/discussion-4 hours. Product recovery and purification of biochemicals. Cell 

disruption, centrifi.igation, filtration, membrane separations, extraction, and 

chromatographic separation.—II. (II.) 

10. nir KIEN PHAN CONG GIANG DAY — Teaching Assignment (tentative) 

Các giàng vién Vit Nam, tth các giãng viên giàng dy các mon khoa h9c chInh trj, giáo 

diic th cht và giáo diic qu& phông, du dáp irng yêu cau v trmnh d chuyên mon và trInh 

d ting Anh d giãng day. 

Vietnamese lecturers (except lecturers for Political Philosophy, Physical Education, 

Military Education courses) are all satisly professional and English knowledge 

requirements for teaching. 

Bang 8. Dir kin phân cong giàng dy 

Table 8. Tentative teaching Assignment 

STT 

No 

Hçc phn CTTT 

Advanced Program Courses 

Don vj IFaculty Giãng viên Lecturer 

Kin thfrc di ctroiig — Gerenal courses 

1 HIS 1 Nguyen l ca ban cüa 
CN Mác-Lê nm 1 

Khoa L lun ChInh trj 
Faculty of Polictical 

Philosophy 

PGS. Nguyn Binh Yen 
ThS. Phm COng Thinh 
TS. Tr.n DInh Tháo 
TS. Nguyen V San 

2 HIS2 Dumg 1i cách mng 
cüa Dâng Cong san Vit Nam 

3 HIS3 Nguyen l5 co bàn cia 
CN Mác-Lê nm 2 

4 HIS4 Tu tu6ng H ChI Minh 

5 PHIS1 Giáo diic th chat Khoa Dti hc Dd cucmg 
Faculty of General Education 

ThS. Thai Hmig 
ThS. Nguyn Anh Minh 6 PHIS2 Giáo dic th chat 

7 GDQP Giáo diic Quc phOng Khoa Giáo diic  Quc phông 
Faculty of Educational 

Nation Defense 

DT. Lê Kim Chin 

8 ECH8O Gii thiêu ngh 
nghiçp nganh Ky thuat Hoa 
hoc 
ECH8O Chemical 
Engineering Profession 

B mon Ky thut Hoa h9c, 
UC Davis - Department of 
Chemical Engineering and 

Materials Science, UC Davis 

Prof. Robert Powell 

9 MAT21A Phép tInh 1 Khoa Di hçc Di ciro'ng và GS. Lê Ng9c Lang 
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MAT2JA Calculus 

tn1rng DH Khoa hçc T 
nhiên 

Faculty of General 
Education, IT[UMG and 
Hanoi Natural Science 

University 

PGS. Nguyn Minh Mn 

ThS. Nguyen Lan Hucmg 
PGS. Nguyn Hoàng 
lien 

10 MAT21BPhéptInh2 
IvL4T21B Calculus 

11 MAT2 1 C Phép tInh 3 
MAT2]C Calculus 

12 MAT21D Phãn tIch Véctcy 
MAT2JD Vector Analysis 

13 MAT22A Dai sé tuyn tInh 
MA T22A Linear Algebra 

14 MAT22B Phumg trinh vi 
phn 

MAT22B Dfferential 
Equations 

15 CHE2A Hóahoc 1 
CHE2A Chemistiy 

Khoa Di h9c Dai  Crnmg 
Faculty of General Education 

TS. Lê Due Liém 
TS. Nguyn Vn Thanh 
TS. Phim VTnh Thai 16 CHE2B Hóa hoc 2 

CHE2B Chemistry 

17 CHE2C Hóa hoc 3 
CHE 2C Chemistry 

18 CHE128A Hóa hüu cci 1 

CHEJ28A Organic Chemistry 

B mônLc—Hóadu, 

Khoa Du khI 

Department of Oil Refining 

and Petrochemistry 

TS. Tang Thanh Huang 

TS. Biti L Thüy 

TS. Ph?mXuãnNüi 19 CHE128B HóahCtucci2 

CHE]28B Organic Chemistry 

20 CHE 129 Thi nghim Hóa hfiu 
ca 

CHEJ29A Organic Chemistiy 

Laboratory 

21 ENL1TingAnh1 

ENLiEnglish Trung tm Apollo 

Apollo Center 22 ENL2 Ting Anh 2 
ENL2 English 

23 PHY9A Vt l 1 

PHY9A Classical Physics . . 
Khoa Dai hoc Dai cuang va 

DH Khoa hoc ru nirien 

Faculty of General Education 

PGS. Du Xuãn Thào 

TS. Nguyn Hiru Vit 

TS. Nguyen Hoãng 24 PHY9B Vat l 2 

PHY9B Classical Physics 

25 PHY9C Vt l 3 

PHY9C Classical Physics 

Kiên thfrc co s& ngành và chuyên ngành 
Fundamental and Major Courses 

Kin thirc co' s& - Fundamental Courses 
26 

ECM5 Phãn tIch trong K5 
thiit Hti hn v khtv 1ic' 'uf 

Bô mon L9c — Hóa du và B 

Assoc Prof Tony Kuhi 
Prof. Brian Higgins 

Prof. Ronald Phillips 
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ECM5 Analysis in Chemical 
Engineering & Materials 
Science 

TS. Cong Ngoc Thang 
TS. Nguyn Anh Dihig 
TS. Tng Thanh Huang 

27 ENG45 TInh chit vat lieu TS. Biii L Thüy 
ENG45 Properties of TS. Nguyn TM BInh 
Materials 

mon K thuât Hóa hoc Va 
TS. Pham Xuân Nüi 
Assoc Prof. Karen 28 ECH5 1 Can bng vt 1iu 

ECH5] Material Balance Khoa hoc Vat lieu McDonald 
29 ECH 140 Phân tIch k thuât 

hóa hoc 

Asst Prof Nael El-Farra 
Asst Prof. William 

ECHJ4O Chemical Ristenpart 

Engineering Analysis Asst Prof Yayoi 

30 CHE110AHóa1 1 Takamura 

CHEJJOA Physical Chemistry Prof Pieter Stroeve 

31 CHE11OB Hóa12 Prof Ahmet Palazoglu 

CHEJJOB Physical Chemistry Prof. Subhash Risbud 
Department of Oil Refining 

and Petrochemistry, HUMG 
Prof Robert Powell 32 BIS1O2 Cong ngh sinh h9c 

BIS] 02 Biomolecules 
and Department of Chemical 

33 ECH141 Ca h9c ch&t lông 
Engineering and Material 

ECHJ4J Transport 
Science, UC Davis 

Phenomena (Fluids) 

34 ECH 142 Truyn nhit 

ECHJ42 Transport 

Phenomena (Heat) 

35 ECH143 Tmyn khi 
ECHJ43 Transport 

Phenomena (Mass) 

36 ECH152A Nhit dng hçc 1 

EC'H152A Thermodynamics 

37 ECH152 Nhit dng h9c 2 
ECHJ52B Thermodynamics 

Kin thfrc chuyên ngành — Major Courses 
38 ECM6 Phuang pháp tInh 

trong KTHH&KHVL ECM6 

Computers in Chemical 

Engineering & Materials 

Science 

39 ECH158ATbitk 1 

ECHJ58A Design Prof Pieter Stro eve 

40 ECH158B Thi& k 2 Bô mOn Loc — Hóa dAu và Bô Prof Ahmet Palazoglu 

ECH]58B Design mon K thut Hóa hoc và Prof Subhash Risbud 

41 ECH158C Thitk 3 Khoa hoc Vat lieu TS. Cong Ngçc Thng 

ECHJ58C Design TS. Nguyn Anh DUng 
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42 ECH15SA ThI nghim k5 
thuât hóa hoc 1 

TS. Téng Thanh Huang 
TS. Biui L Thüy 

ECHJ55A Chemical Department of Oil Refining PGS. Dao Van Tan 
Engineering Laboratory and Petrochemistry, HUMG Prof Robert Powell 

43 ECH1 55B ThI nghim k 
thuât hóa hoc 2 

and Department of Chemical 
Engineering and Material 

TS. Nguyn Drc Khoát 

ECHJ55B Chemical Science, UC Davis 
Engineering Laboratory 

44 ECH146 Dng hoc 
ECHJ46 Kinetics 

45 ECH157 Diu khin qua trInh 
ECHJ57 Process Control 

Kin thfrc hya ch911 — Elective Courses 
Kien tháv ccr sá ngành lya chQn — Elective Fundamental Courses 

46 CHE1 1OC Hóa 1' 4 
CHE hOC Physical 
Chemistry 

Assoc Prof Tony Kuhi 

47 CHE 115 Phân tIch diing ct 
CHE] 15 Instrumental 
Analysis 

48 EMS 172 TInh chit din, 

quang va tr cüa 4t lieu 

EMS] 72 Electronic, Optical 

and Magnetic Properties of 
Prof. Brian Higgins 

TS. Cong Ng9c Thng 
Materials BômônLoc—HóaduvàBô TS. Nguyn Anh Dfng 

49 EMS 172L Thi nghim tInh mon K5 thuât Hóa hoc và TS. Tang Thanh Hrnmg 
cht diên, quang, tir cüa 4t Khoa hoc Vat lieu TS. Büi L ThUy 
lieu Department of Oil Refining Prof. Karen McDonald 
EMS] 72L Electronic, Optical and Petrochemistry, HUMG Asst Prof Nael El-Farra 
and Magnetic Properties and Department of Chemical Dr. William Ristenpart 
Laboratory Engineering and Material Asst Prof Yayoi 

50 ECH161A K thuât boa sinh Science, UC Davis Takamura 

ECH ]61A Biochemical Prof Pieter Stroeve 

Engineering Fundamentals Prof Ahmet Palazoglu 

51 ECH144 Lisa biên hçc và chê 
bin polyme 

ECH 144 Rheology and 

Polymer Processing 

52 EMS 147 Nguyen 1 khoa hc 

vt 1iu polyme 

EMS 147 Principles of 

Polymer Materials Science 

Kiên thzc chuyên ngành lra chQn — Elective Major Courses 
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53 EMS181 Ch tao vat lieu Prof. Brian Higgins 
EMS l8lMaterials TS. Cong Ngc Thng 
Processing TS. Nguyn Anh Dung 

54 EMS 180 Vt 1iu trong thit 
k k thuât 

TS. Tng Thanh Hi.rtiing 
Prof. Karen McDonald 

EMSJ8O Materials in Dr. William Ristenpart 
Engineering Design Prof Pieter Stroeve 

55 EMS 182 Phân tIch su c&thl.r  

hông 
Prof Ahmet Palazoglu 
Prof. Robert Powell 

EMSJ82 Failure Analysis TS. Büi L Thüy 
56 ECH166 XUc tác ECH 166 

Catalysis 

57 ADECHO1 Hóa hoc du mO 
ADECHO] Chemistry of 
Petroleum 

58 ADECHO2 Cong ngh icc 
du ADECHO2 Refining 

Technology 
BO mon Lc — Hóa du va Bô 

mOn K thuât Hóa hoc và 
59 ADECHO3 Cong ngh ché 

bin khi 

ADECHO3 Natural Gas 

Processing Technology 

Khoa hoc Vat lieu 
Department of Oil Refining 
and Petrochemistry, ITTUMG 

and Department of Chemical 

60 ADECHO4 Cong ngh hóa 

du ADECHO4 Petrochemical 

Engineering and Material 

Science, UC Davis 

Technology 

61 ECH 170 Hin tixqng b mt 
và keo ti 

ECH 170 Introduction to 

Colloid and Surface 

Phenomena 

62 ADECFIO5 Clean Fuel 
Technology 

11. C€% SO V1T CHAT PHVC YJ DAO TJO — Teaching facilities 

11.1. Các pbông thI nghim - Laboratories 

11.1.1.Các phông thI nghim hin có — Current Laboratories 

Phbng 1hinghim dzi cwong - GeneralLaboratories 

+ Cho các h9c phn "Vet  l ctii cuclng" : Sr diing PhOng thI nghim Vt 1 Dui 

cuang thuc Bô mon Vt 1, khoa Dai  hçc Di clrnng; cn duqc b xung cho phii hqp vâi 

nOi dung thI nghim cüa CTTT. 
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"General Physics" I and II courses: using the General Physics laboratories from 
Department of Physics, Faculty of General Education, Need to upgrade to be compliant 
with lab contents of the advanced program. 

+ Cho h9c phAn "HOa hçc dii cuong": Siir diing các phOng thI nghim sn có cüa Bti 
mon HOa va BO mon L9c - HOa du, nhixng cn b xung them d phü hçp vOi ni dicing thI 
nghim cüa CTTT. 

"General Chemistry" course. using the laboratories from Department of Chemistry, 
Faculty of General Education; Need to upgrade to be compliant with lab contents of the 
advanced program. 

Phông thI nghim co so ngành và chuyên ngành - Major Fundamental and Major 
Laboratories 

+ Cho các hQc phAn lien quan dn tinh cMt vat lieu: Si:r diing phOng thI nghim cüa 
B mon LQC - Hóa d.u, tuy nhiên cn b sung rt nhiu may phân tIch mâi dáp irng thrçc 
yeu cu cüa các mon hoc v tmnh chat vat  1iu,  vat lieu cUa CTTT. 

"Material related courses ": using the laboratory of the Department of Oil Refining 

and Petrochemistry but need to be equipped with many more machine to be compliant with 
lab contents of the advanced program. 

Phbng thInghi?m chuyên nganh - Major Laboratories 

+ Cho hçc phn "Hóa h9c du mô, cong ngh hóa dAu": Sir d11ng phOng thI nghiiii 
cüa Bô mon Loc - Hóa du, tuy nhiên cn b sung rAt nhiu may phân tIch mài dáp frng 
duqc yêu cu cüa các mon hoc v tmnh chAt vat  1iu, vat 1iu cüa CTTT 

"Chemistry of Petroleum and Petrochemical Technology: using the laboratory of the 

Department of Oil Refining and Petrochemistry but need to be equipped with many more 

machine to be compliant with lab contents of the advanced program. 

11.1.2. Phông thI nghim cn xay drng m&i - Laboratories that need to build 

+ Phông may tInh: dung cho các h9c phAn ECM5, ECM6, ECH158A,B,C 

Computer Room for ECM5, ECM6, ECH1S8A,B,C courses. 

+ PhOng thi nghim K5 thut Hóa hQc: cho cáe hc phAn ECH1S5A, B - ThI 
nghim K thuat Hóa h9c, hQc phAn CHE 115 - Phân tIch diing cii, và các hpc phn 
ECH141, 142, và 143 .- Các qua trInh truyn chAt, truyn nhit, và cc h9c chAt lông. 

Chemical Engineering Laboratory for ECHJ55A ,B - Chemical Engineering Lab, 
CHEJ 15-Instrumental Analysis and ECH14J, 142 and 143 courses. 

+ Phông thI nghim cong ngh lQc du & ch bin khi: cho the mon ADECHO1, 
02, 03 và 04 - Oil Refining Technology and Natural Gas Processing Laboratory for 
ADECHO1, 02, 03 and 04 courses. 
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11.1.3. Thng kê danh mc các phông thi nghim phiic viii dào tto — List of teaching 
laboratories 

Bang 8. Thng kê danh mitc các phOng thI nghim 

TT 
No 

Phông thI nghim 
Laboratory 

DoWn vj quãn I 
Department 

Mon hQc 
Courses 

Ghi chü 
Notes 

Vt 1 di cilcmg 
General Physics 

B mon Vt L 
Department of Physics 

PHY9A, 9B and 
9C 

Nng c.p b 
xung 

Upgrade 

2 Hóa h9c dti cuang 
General Chemistry 

B mon Hóa 
Department of Chemistry 

CHE2A,2B and 
2C 

Nãng cp b 
xung 

Upgrade 

PTN BO mon 
Dept. Laboratory 

BômônLoc—Hóadu 
Department of Oil 

Refining and 
Petrochemistry 

CHE128A, 
128B, 129A, 

Nãng cap bô 
xung 

Upgrade 

PTN B mon 
Dept. Laboratory 

BômônLoc—Hóadu 
Department of Oil 

Refining and 
Petrochemistry 

ENG45 
Nãng cap bô 

xung 
Upgrade 

PhOng Workstation and 

Modelling  
Workstation and 
Modelling Room 

B mon L9C — Hóa du 
Department of Oil 

Refining and 
Petrochemistry 

ECM5, ECM6, 
ECH158A,B,C 

Xây dtrng 
mói hoc 
nâng cp 

Phông Work 
cüa Khoa 
Ditu khI 

Build new or 
upgrade 

6 

PhOng thi nghim K9 
thuât Hóa hoc 
Chemical Engineering 
Lab 

BO mon L9c Hóa du 
Department of Oil 

Refining and 
Petrochemistry 

ECH1 35A, B 
CHE11S, 

ECH141, 142, 
143 

Xây drng 
mol 

Build new 

Phông thE nghim Cong 
ngh 19c ddu & chè' 
bien khI 
Oil Refining 
Technology and Gas 
Processing Lab 

BO mon L9c — Hóa du 
Department of Oil 

Refining and 
Petrochemistry 

ADECHO1, 02, 
03, and 04 

Xây drng 

Build new 

11.2. Thir viên — Libraries 

Sinh viên chucmg trInh tiên tin K5 thut Hóa hc thrçic uu tiên sü diing các tãi nguyen 

giãng dy sn có cüa nhà trtr&ng ti thu vin trung tam, thu vin cüa Khoa Du KhI, thu 

vin sách gião trInh và tài lieu tham khão tti các dcm vj tham gia giâng dty và khoa chuyên 
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PHñ --  IcING PHONG HCTH 

ThS. 

ngãnh. Các tài 1iu và giáo tri -th ting Anh phic vi riêng cho chuorig trinh tiên tin cüng dã 

dirccc nhà tnrcmg len kC hoEch t mua. 
Students of advanced undergraduate Chemical Engineering program have higher 

priorities to use avc,ilahle teaching resources at Hanoi t'ersily Mining and Geology 

such as Central LihrcLrv. 011 and Gas Libraiy, reference libraries, at departments that 

participate in teaching for the program. In addrion Hanoi University of Mining and 

Geology has planned to purchase teaching materials reserved frr tile advanced program. 

PilE DUYET 

CTJA BQ GIAO DUC VA DAO TAO 
(Kern theo Qut dinh s 52/1 !QD-BGDDT 

ngày tháng ó4 narn 2011) 

KT. BQ TRTfYNG 

.TJI1RTJONG 

.TrnDInhKiên 
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