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CHUONG TRINH GIAO DUC PAI HQC

UNDERGRADUATE EDUCATIONAL PROGRAM

Tén chwong trinh : Chwong trinh Pao tao tién tién nganh Héa hoc

Title: Advanced Educational Program in Chemistry
Trinh d§ dao tao : Dai hoc (Cir nhan)/ Degree: Bachelor
Nganh dao tao : HOA HQC/ Field : CHEMISTRY
Hinh thirc dao tao : Chinh quy tap trung/ Type: Full-time
(Ban hanh tai Quyét dinh s6 .......... NZAY .eovnveennnnnnn. cua Hi€u truong Truong Pai

hoc Khoa hoc Ty nhién - PHQG Ha ndi)

1. MUC TIEU PAO TAO / EDUCATIONAL AIM

Pao tao ctr nhan Hoa hoc dat chat luong Qubc té voi nhitng nang luc va phém

chét chii yéu sau day :

C6 pham chét dao dirc tbt, c6 y thirc cong hién cho su nghiép xay dung va bao
vé t0 qudc, co 1ong say mé khoa hoc va tu rén luyén nang cao pham chat

chinh tri va nang luc chuyén mon, tu tin va trung thuec.

Nim virng cac kién thirc co ban, co sd cla nganh vé Hoa Pai cuong, Hoa vo
co, Hoa Phan tich, Ho4 hitu co va Hoa 1. C6 kha ning tiép can nhanh véi cac
kién thirc méi, hién dai. Nam vitng mot s6 kién thtrc ¢t 161 cua chuyén nganh.
C6 nang luc nghién ctu khoa hoc, tu duy sang tao, c6 kha nang lanh dao, to
churc thuc hién, kha nang ty hoc va lam viéc doc 1ap cao.

Co k¥ nang thuc hanh tbt, str dung thanh thao mot sb thiét bi hién dai trong

nghién ctru khoa hoc.

Str dung thanh thao tiéng Anh trong giao tiép va chuyén mén.

Training of Bachelor in Chemistry at international level with the following

abilities and qualities:

Having good moral quality, willingness to devote him(her)self to the national
construction and development, having passion to science and self-
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improvement of political quality and professional qualification, confidence
and honesty.

- Mastering of basic and fundamental knowledge on General Chemistry,
Inorganic Chemistry, Organic Chemistry, Analytical Chemistry, and
Physical-Chemistry. Ability to quickly approach to modern and advanced
knowledge. Mastering of major knowledge of specifications.

- Ability to do scientific research, to think creatively, to organize and implemen
research activities, to self-study and to work independently.

- Having a good practical skill, ability to operate modern instruments in
scientific research.

- Fluent English in communication and specifications.

2. THOI GIAN PAO TAO : 5 nim (Chia thanh 2 giai doan) / EDUCATIONAL
TIME: 5 years (divided into 2 stages)

- Giai dogn 1 (ndm thir nhét) : Cung cb Tiéng Anh co ban két hop vdi giang
day cac mon thudce khdi kién thirc Mac-Lénin va Tu tudng HO Chi Minh, Gi4o duc thé
chét va Gido duc qudc phong.

First stage (1% year): Reinforcing of general English in association with
teaching of subjects on Marxism-Leninist and Ho Chi Minh ideology, physical training
and training on national defence.

- Giai doan 2 (4 ndm : tic nam thir 2 dén nam thir 5) : Pao tao theo chuong
trinh cua UIUC.

Second stage (4 years: from 2" to 5" year): Training based on the
undergraduate program of UIUC, USA.
3. KHOI LUQNG KIEN THUC TOAN KHOA / REQUIRED KNOWLEDGE

170 tin chi, ké ca tiéng Anh (chua tinh cac mon Ly ludn Méc-Lé Nin, Khoa hoc xa

hoi, Gido duc thé chat va Giao duc qubc phong).

170 credits, included English (not included Marxist-Leninist theory, social science,
physical training and training on national defence).

4. POI TUQONG TUYEN SINH / TARGET ENROLMENT

Nhiing thi sinh c¢6 diém thi tuyén sinh dat diém chuan vao nganh Hoa hoc cua
Truong Pai hoc Khoa hoc Tu nhién - Pai hoc Quéc gia Ha Noi va co6 trinh d6 tiéng
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Anh dat trinh 36 B.
Candidates who pass the entrance examination to the Faculty of Chemistry, the
College of Science, Vietham National University, Hanoi and have English at B-level.

5. QUY TRINH PAO TAO, PIEU KIEN TOT NGHIEP/ TRAINING
PROCEDURE, GRADUATE CRITERIA

Dao tao theo phuong thirc tin chi. Sinh vién hoan thanh chuong trinh dao tao sé€

dugc cap bang tét nghiép chuong trinh Pai hoc tién tién nganh Hoa hoc.

Training program is based on the credit system. Students who complete the
training program will be graduated with Diploma of Bachelor of Advanced
Educational Program in Chemistry.

6. THANG PIEM / GRADING SYSTEM

Piém s6 duoc cho theo thang diém 10, phu hop véi quy ché dao tao theo hoc
ché tin chi cua Truong Pai hoc Khoa hoc Tu nhién, PHQG Ha Noi. Trong trudong hop
gido vién nudc ngoai tham gia giang day co6 thé sir dung hé thdng tinh diém cta Pai
hoc UIUC- Hoa Ky. H¢ théng nay s€ thuan loi cho viéc chuyén doi va cong nhan tin
chi giira cac trudng dai hoc trong nudce va qubc té vé sau.

Marks will be based on the evaluation system currently used at Hanoi
University of Science. In the case that foreign professors give lectures grading UIUC
system will be used. This sytem allows an easy conversion and recognition of credits
between universities in Vietnam and all over the world.

Hé thong cho diém theo Pai hoc UIUC Hoa Ky (Grading UIUC system):

Diém cudi cung cia mén hoc s& bao gdm cac muc sau
1. Tham du 16p hoc, phat biéu trong gio hoc (attendance): khoang 10%

2. Diém cac bai tap (quizzes, problems), cac béo cao (reports) chuan bi ¢ nha va
trinh bay trude 16p: khoang 20%
3. Diém kiém tra giira ky (mid-term exam): khoang 20%
4. Piém kiém tra cubi ky (final exam): khoang 50%
Piém cudi cung ctia mén hoc (dudi dang %) s& duoc qui sang diém dudi dang
chir (grade) nhu sau (CBGD mén hoc ¢ tham quyén bd xung cac danh gia + va — vao
cac diém chit) :

A+ =97+ A =93-96 A-=90-92
B+=87-89 B=83-86 B-=80-82
C+=77-79 C=73-76 C-=70-72
D+=67-69 D=63-66 D-=60-62
F =59.9-



Viéc s0 hoa cac danh gia trén theo qui dinh sau:

Grade Scale and GPA Calculation

Diém chir (grade)

Diém sb (points)

Xép loai / Range

4

Xuét sic / Excellent

Gioi / Good

Kha / Fair

Yéu / Poor

O~ NN W

Khong tich luy dugc (Truot) / Failure

A
B
C
D
F
+

hoac -

Thém hodc bét 0.33 diém / +/- 0.33

Xéc dinh diém sb trung binh cta hoc ky/ nam hoc/ khoa hoc (General Point

Average - GPA)

GPA dugc xac dinh bang cach chia tong diém sé (total points) cho tong sd tin

chi tich luy duogc (total credits.)
Total points = >'n,.Q,

ni 1a so tin chi cia mon hoc thr i ; gi 1a diém s6 ctia mén hoc thir i

Pé dat diéu kién tdt nghiép, sinh vién phai dat diém sb trung binh toan khoa hoc

GPA > 2.




7. NOI DUNG CHUONG TRINH / CURRICULUM IN CHEMISTRY

7.1. Céu tric chwong trinh dao tao / Curriculum in chemistry structure

KHOI KIEN THUC / KNOWLEDGE MODULES

SO tin chi

Credits
Giai doan 1 (Niim thir nhat) / First stage (1st year)
Kién thire gido duc dai cuong (Khbi kién thirc chung - 37
I Xa hoi)
General educational knowledge (Social Sciences)
Giai doan 2 (Nam thir 2 - 5) / Second stage (years 2-5)
Bit bujc Kién thtc gido duc dai cuong (Khbi kién thirc Toan va
(116 TC) . Khoa hoc Ty nhién) 13
General educational knowledge (Math. and Natural
Required Sciences)
(116 credits) | | Khdi kién thirc co s ciia nganh g
Core courses
\ Khéi kién thirc nganh
Chemical courses
a) Khoi kién thirc chung ciia nganh / Basic courses 59
b) Nghién cvru khoa hoc / Scientific research project 6
Tw chon S o :
(24TC) c)' ;Kie},q, thu’c; chuyfen Sait cufz nganh (Lwa chon the? ¥
. kien giao vién huong dan va lwva chon tu do) / Specific 24
Electlves- courses (Elective courses and free elective courses)
(24 credits)
V | Kho4 luan tét nghiép / Senior Thesis 6
Téng sé tin chi (giai doan 2) | Total credits (second stage) 146
Téng sé tin chi/ Total credits 183




7.2. Danh muc cac hoc phin trong chwong trinh / Curriculum of Educational

Program
Chuong trinh PH Khoa hgc Ty nhién M sé Chuwong trinh goc UIUC /
/ HUS program 4 80 UIUC program
Stt SGtin | Momhoc S& tin
No Mén hoc / Subject chi | ! igg’eid Mén hoc / Subject chi
Credits Credits
Giai doan 1 (Nam thw nhé"lt) / First stage (1st year)
Kién thirc gido duc dai
cwong (Khoi kién thirc
| chung — Xa héi) 37
General educational
knowledge (Social
Sciences)
iy Lz ENG 101 &
1. Tiéng Anh giao tiép [&II 18 ENG 102
2. Triét hoc Mac-Lénin 4 SSH 101
3. Kinh té chinh tri Mac-Lénin 3 SSH 102
" Lich st BPang Cong san Viét 2 SSH 103
Nam
S. Chu nghia xa hi khoa hoc 2 SSH 104
6. | Tu twong H6 Chi Minh 2 | SSH 105
7 Al’l%’l van chuyén nganh - 2 ENS 101
Toan
8. Anh van chuyén nganh - Ly 2 ENS 102
9 Ar}h van chuyén nganh - 2 ENS 103
Hoa
_ . PE 101 &
A A A *
10. | Giao duc thé chat 1 & 2 PE 102
. . MIL 101 &
4 A A *k
11. | Gido duc qudc phong 1 & 2 MIL 201
Giai doan 2 (Nam thir 2 - 5, phan thanh 8 ky)
Second stage (years 2, 3, 4, 5 — consisting of 8 semesters)
Elrf):l th(llr(ch(g;);?ié’i"‘t;g?' General educational
I yng | 43 knowledge (Math. and 43
Toan va Khoa hoc Ty .
A A Natural Sciences)
nhién)
12. | Tin hoc 3 cs101 Introductl_on to Computing for 3
Eng & Science
13. | Pai s6 va hinh giai tich I 4 MATH 220 | Calculus | 5
14. | Pai s6 va hinh giai tich I 3 MATH 230 | Calculus Il 3
15. tfr)grll cuong vé Iy thuyet ma 2 MATH 225 | Introductory Matrix Theory 2
16. | Dai s6 ham nhidu bién 3 MATH 242 | Calculus of Several Variables 3
17. aaéﬁg:ng ve phuong trinh 3 MATH 385 | Intro Differential Equations 3
18. | Vatly — Co — Nhiét 4 PHYS 211 | Univ Physics, Mechanics 4
19. | Vatly — bién, Quang va Tu 4 PHYS 212 | Univ Physics, Elec & Mag 4
20. | Vatly Luong tu 2 PHYS 214 | Univ Physics, Quantum Phys 2
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Chuong trinh PH Khoa hgc Ty nhién Mi sé Chuwong trinh goc UIUC /
/ HUS program 4 80 UIUC program
Stt Sétin | ™on hoc S6 tin
No Mén hoc / Subject chi | ! igg’eid Mén hoc / Subject chi
. Credits Credits
21. | Cac nguyén tac vict luan 4 RHET 105 | Principles of Composition 4
22. | Cac dang viét luan 4 RHET 108 | Forms of Composition 4
23. | Tiéng Anh trinh dién I 3 SPCM 111 | Oral & Written Comm | 3
24. | Tiéng Anh trinh dién II 3 SPCM 112 | Oral & Written Comm I 3
11 th” kién thirc coso 8 Core courses 8
nganh
25. | Hoa hoc Pai cuong | 3 CHEM 202 | Accelerated Chemistry | 3
26. | Hoa hoc DPai cuong 1l 3 CHEM 204 | Accelerated Chemistry Il 3
27, gélgrfgtﬁll’ Hod hoc ai 2 | CHEM 205 | Accelerated Chemistry Lab I1 2
(\Y Khoi kién thirc nganh / Chemical courses
%) IEhOI k}en thire chung 59 Basic courses 59
cua nganh
28. | Hoa hoc Vo6 co 3 CHEM 312 | Inorganic Chemistry 3
29. | Thuc tap Hoa hoc Vo co 3 CHEM 317 | Inorganic Chemistry Lab 3
30. | Co sd Hoa hoc hitu co | 4 CHEM 236 | Fundamental Organic Chem | 4
31. | Thuc tap hoa Hiru co | 2 CHEM 237 | Structure and Synthesis 2
32. | Co sd Hoa hoc Phan tich 2 CHEM 222 | Quantitative Analysis Lecture 2
33. | Thuc tap Hoa phan tich 1 CHEM 223 | Quantitative Analysis Lab 1
34 Thyc hanh phéan tich cong 9 CHEM 315 Instrumental Chem. System 5
cu Lab
gs, |Hoasmhvacosokhoahoe |5 | \1cp 354 | Biochem & Phys Bases of Life | 3
cua su song
36. | Co s6 hod hoc hitu co |l 3 CHEM 436 | Fundamental Organic Chem Il 3
37. | Thuc tap hoa Hiru co |l 3 CHEM 437 | Organic Chemistry Lab 3
38. Cac phuong p,hap vatly img 3 CHEM 420 | Instrumental Characterization 2
dung trong Hoa hoc
39. | Céc phuong phap tach 3 CHEM 421 | Separation Methods 4
40. | Hoaly | 4 CHEM 442 | Physical Chemistry | 4
41. | Thuc tap Hoaly I 2 CHEM 445 | Physical Principles Lab | 2
A CHBE 221 | Principles of Chemical
42. | Hoa k¥ thuat 4 (261) Engineering 4
43. | Thuc tap Hod k¥ thuat 2 CHBE 430 | Chemical Eng. Lab. 2
44, | Hoaly Il 4 CHEM 444 | Physical Chemistry 1l 4
45. | Thuc tap Hoa ly 11 2 CHEM 447 | Physical Principles Lab |1 2
46. | Hod hoc Polyme 3 CHEM 480 | Polymer Chemistry 3or4
47 Dfn cuong vé Hoa hoc vat 3 CHEM 584 Introduction to Materials 4
liéu Chem.
48. | Phén tich ciu tric pha ran 3 | CHEM 483 | Solid state structure Analysis 4
Nghién ctru khoa hoc 6 Scientific research project 6
49. | Nghién ctru khoa hoc 1 2 CHEM 199 | Sci. Research Project | ) 2
50. | Nghién ciru khoa hoc 11 2 | CHEM 299 | Sci. Research Project I (¥ 2
51. | Nghién ciru khoa hoc 111 2 CHEM 399 | Sci. Research Project 111 @ 2




Chuong trinh PH Khoa hgc Ty nhién Mi sé Chuwong trinh goc UIUC /
/ HUS program 4 80 UIUC program
Stt St | Mon hoc S& tin
No Mén hoc / Subject chi | ! igg’eid Mén hoc / Subject chi
Credits Credits
¢) Kien thirc chuyén sau
coan gafl,h (Lfr “ Ch?n thezo 24 Specific courses 24
y kién gido vién hwong din
va tw do)
d) Ly:‘f Chgn, theoﬁv kién Elective courses
gido vién huong din
59 Tin h(:)c ng dung trong Hoa 3 CHEM 470 C_omputatlonal Chemical 3or4
hoc va sinh hoc Biology
53. | Hod vb co nang cao 4 CHEM 512 | Advanced Inorganic Chemistry 4
54. | Hoaly Vo co 4 CHEM 516 | Physical Inorganic Chemistry 4
55, Cac phL{GngAphip vat ly 4 CHEM 588 Phy3|c_al Methods in Materials 4
trong Hoa vat liéu Chemistry
56. | Hoa sinh vo co 1 4 | CM 4215 Bioinorganic chemistry | © 4
57. | Hoa hitu co nang cao 3 CHEM 438 | Advanced Organic Chemistry 3
58. Cal,l truc;va cdc phuong 4 CHEM 530 | Structure and Spectroscopy 4
phép pho
59. | Hoa ly hitu co 4 CHEM 532 | Physical Organic Chemistry 4
60. | Tong hop hitu co nang cao 4 CHEM 534 | Advanced Organic Synthesis 4
61. | Hoa phéan tich nang cao 3 CHEM 520 Advaqced Analytical 3
Chemistry
62. | Cac phuong phap dién hoa 4 CHEM 524 | Electrochemical Methods 4
63. | K§ thuat phan tich hién dai 4 | CM 4242 Advanced Analytical Tech. @ 4
64. | Nhiét dong hoc vat li€u 4 CHEM 484 | Thermodynamics of Materials 4
65. | HOa bé mat va Hoa keo 4 CHEM 488 | Surfaces and Colloids 3or4
66. | Bong hoc va xuc tac 4 CHEM 582 | Chemical Kinetics & Catalysis 4
67. Eﬁrau tric dién tir trong phan 4 CHEM 548 | Molecular Electronic Structure 4
68. | Nhiét dong hoc thong ké 4 CHEM 544 | Statistical Thermodynamics 4
¢2) Lwa chon tw do Free Elective courses
69. Cac’ C}lu(mg chon loc cua 3 CHEM 518 | Topics in Inorganic Chemistry | 2to4
Hoa vo6 co
70. | Hoa sinh v6 co 2 4 | CM5212 Bioinorganic chemistry 11 ) 4
71. | Xemina hod v0 co 1 CHEM 515 | Inorganic Chemistry Seminar 1
Cac chuong chon loc ctua L . .
72. Hoé phan tich 2 CHEM 526 | Topics in Analytical Chemistry 2
73. | Ky thudt phan tich lugng 4 | CM4241 Trace Analysis @ 4
veét
74. | Xemina hoa hoc phan tich 1 CHEM 525 | Analytical Chemistry Seminar 1
75. g}}llgc hanh cac phuong phdp 4 CHEM 522 | Experimental Spectroscopy 4
76. C,a °p h,mmjg phdp nghién 1 CHEM 536 | Organic Chemistry Research 1
ctru Hoa hitu co
77. Cac, Chfmng chon loc trong 3 CHEM 538 | Topics in Organic Chemistry 2t04
Hoa hitu co
78. | Xemina hoa hitu co 1 CHEM 535 | Organic Chemistry Seminar 2
79. | Hoa sinh hitu co 4 CM 5222 Bioorganic chemistry 4
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Chuong trinh PH Khoa hgc Ty nhién

Chuwong trinh goc UIUC /

Ma so
Stt / HUS program o mén hoc UIUC program e
No Mén hoc / Subject chi | ! igg’eid Mén hoc / Subject chi
Credits Credits
80. Khoa hoc va tng dung cua 3 CHBE 456 Polymer _SCIence & 3
Polyme Engineering
81. | bong hoa hoc 4 CHEM 552 | Chemical Kinetics 4
82. | Hoda hoc bé mat 4 CHEM 586 | Surface Chemistry 4
83. | Xemina Hoa ly 1 CHEM 545 | Physical Chemistry Seminar 1to?2
84. | Cac chuong chon loc cua 3 CHEM 554 | Topics in Physical Chemistry 2t0 4
Hoa ly
85, CfIC hop chat dong vi danh 0-4 | CHEM 573 Isotopically Labeled 0-4
dau 9 Compounds
86. | Hoa hoc t6 hop 4 CHEM 578 | Combinatorial Chemistry 4
87. | Hoa mdi truong 3 CHEM 360 | Chemistry of the Environment 3
A 4. Chemical Reaction
88. | K¥ thuat phan Uing 3 CHBE 424 Engineering 3
89. | Hobasinh 4 CHBE 471 | Biochemical Engineering 4
90. | Hod hoc xanh 4 CHEM 460 | Green Chemistry 3or4
91. | Co ché cc phan ng enzim 3 | CHEM 572 | Enzyme Reaction Mechanisms | 3 or 4
92. | Vat liéu sinh hoc 4 | CM5261 Biomaterials ¥ 4
93. | Hoéa hoc va vii tru 4 CHEM 450 | Astrochemistry 4
94. | Co hoc lugng tir 4 CHEM 540 | Quantum Mechanics 4
95, Co hoc luq’ng tuxva cac 4 CHEM 542 Quantum Mech and 4
phuong phép pho Spectroscopy
96. | Co hoc théng ké nang cao 4 | CHEM 54 | Advanced Statistical 4
' i & & Mechanics
97. ];%ng lwc hoc luong tir nang 4 CHEM 550 | Advanced Quantum Dynamics 4
\Y Kho4 ludn tot nghiép 6 CHEM499 | Senior Thesis 6-10

(1) Chuong trinh cua Khoa Hoa hoc — Truong Pai hoc Khoc Tu nhién, Ha ngi (HUS)
— Hanoi University of Science Program.
(2) Chwong trinh ciia Pai hoc Tong hop Quéc gia Singapore (NUS) — National
University of Singapore Program.




