CHUONG TRINH PAO TAO TAI NANG TRINH PO PAI HQOC
NGANH: HOA HQC
MA SO: 52440112

(Ban hanh theo Quyét dinh sé 3604/0D-DPHQGHN, ngay 30 thang 9 nam 2015
ciia Gidm doc Pai hoc Quéc gia Ha Ngi)

PHAN I: GIOI THIEU CHUNG VE CHUONG TRINH PAO TAO
1. Mt s6 thong tin vé chwong trinh dao tao
- Tén nganh dao tao:
+ Tiéng Viét: Hoa hoc
+ Tiéng Anh: Chemistry
- M4 s6 nganh dao tao: 52440112
- Danh hiéu tét nghiép: Cur nhan
- Thoi gian dao tao: 4 nam
- Tén vin bang tét nghiép:
+ Tiéng Viét: Ctr nhan nganh Hoa hoc (Chuong trinh dao tao tai ning)
+ Tiéng Anh: The Degree of Bachelor in Chemistry (Talented Program)
- Pon vi dao tao: Truong Dai hoc Khoa hoc Ty nhién, PHQGHN.
2. Muc tiéu dao tao

Pao tao cir nhan khoa hoc tai nang nganh hoa hoc véi nhimng ning luc va pham

chat chu yéu sau day:

- C6 long say mé khoa hoc va tu rén luyén nang cao pham chat chinh tri va
nang luc chuy@n mon, tu tin va trung thyc. C6 y thic rén luyén pham chat dao duc tot,
c6 y thirc cong hién cho sy nghiép xay dung va bao vé té quéc;

- Lam chu kién thtc co ban, co sd cua nganh hda hoc, kién thiac cdt 16i cua
chuyén nganh, kién thuc chuyén sau hda hoc, cong nghé hda hoc. Sinh vién ctr nhan
khoa hoc tai ning nam viing mot sé va c6 kha nang tiép can nhanh cac kién thic méi,
hién dai, van dung sang tao trong nghién ciru khoa hoc. Khoa luan tét nghiép c6 gia tri
khoa hoc, ¢ thé dugc cong b trén tap chi khoa hoc, bdo céo tai hoi nghi khoa hoc
chuyén nganh;



- C6 tu duy phén tich, danh gia, thiét ké va xay dung ké hoach thuc nghiém, tu
trién khai nghién cau khoa hoc doc 1ap va phét trién nhdm nghién cau; c6 kha ning
séng tao va tu ning cao trinh d6 kién thuc;

- C6 ki nang thuc hanh tét, ki nang van hanh va tu van hanh céc thiét bi hién
dai trong nghién ciru khoa hoc;

- St dung thanh thao tiéng Anh trong giao tiép va chuyén mén:;

- C6 ki nang t6 chic quan Iy nhdm, kha niang lanh dao, to chic thuc hién; C6
du nang luc giang day, nghién cau, quan ly tai cac truong dai hoc va cao dang, cac
vién va trung tdm nghién ciu khoa hoc, cac co quan quan Iy hoic du kién thuc dé tiép
tuc dao tao hoac tu hoc sau dai hoc trong va ngoai nudc.

3. Théng tin tuyén sinh
- Hinh thitc tuyén sinh: Theo quy dinh cua Pai hoc Québc gia Ha Noi.



PHAN I1: CHUAN PAU RA CUA CHUONG TRINH PAO TAO
1. Vé kién thikc va ning luc chuy@n mén
1.1 Vé kién thirc

Sinh vién tét nghiép chuong trinh dao tao cd kién thuc Iy thuyét chuyén sau
trong linh vyc dao tao; nam virng ki thuat va cé kién thac thuc té dé co thé giai quyét
cac cdng viéc phuc tap; tich luy dugc kién thirc nén tang vé cac nguyén 1y co ban, cac
quy luat tu nhién va x& hoi trong linh vuc duoc dao tao dé phat trién kién thic mai va
c6 thé tiép tuc hoc tap ¢ trinh d6 cao hon; co kién thirc quan ly, diéu hanh, kién thic
phap luat va bao vé méi trudng lién quan dén linh vuce duge dao tao; va co kién thic

cu thé va nang luc chuyén mon nhu sau:
1.1.1. Khai kién thizc chung

- Van dung duoc cac kién thic vé tu tuong, dao dic cach mang caa Bang Cong
san Viét Nam va tu tuéng H6 Chi Minh vao nghé nghiép va cudc séng;

- Ap dung duoc kién thirc cdng nghé thdng tin trong nghién ctu khoa hoc;

- C6 kha nang st dung Tiéng Anh co ban véi cac ki nang nghe, noi, doc, viét
trong duong bac 4 theo Khung nang lyc ngoai nglr 6 bac dung cho Viét Nam;

- Panh gia, phén tich dugc cac van dé an ninh, quc phong va cd y thirc ngin
ngtra, canh giac vaéi nhitng am muu chéng pha cach mang cua cac thé luc thu dich.
1.1.2. Kién thizc chung theo linh virc

- Van dung duoc cac kién thic khoa hoc tu nhién, khoa hoc vat liéu, khoa hoc
sy séng lam nén tang Iy luan va thyc tién dé phat trién nghién cau chuyén sau cua
nganh hoa hoc.

1.1.3. Kién thizc chung cuia khai nganh

- Hiéu va van dung tét kién thicc khoa hoc ty nhién (toan hoc, vat ly, héa hoc,
sinh hoc, khoa hoc trai dat) bo sung nén tang Iy luan va thuc tién cho khéi kién thic
co ban va co sé nganh hda hoc; C6 kha niang tu duy phat trién lién nganh, da nganh.
1.1.4. Kién thizc chung ciza nhom nganh

- Nam vitng cac khdi kién thuc tir co ban dén nang cao trong linh vic hda hoc
ly thuyét va thuc hanh; Trang bi cac kién thic nganh rong nhu céng nghé hda hoc,
héa duoc, hda dau dén kién thic chuyén sau thudc cac linh vuc hda hoc vo co, hoa
hoc hitu co, hoa 1y va hoa 1y thuyét, héa hoc phan tich, hda hoc vat lidu, hda hoc cac



hop chat thién nhién, hda sinh, hoa hoc dau mo, hda hoc phtc chat, hda hoc bién, hoa

hoc vii tru, hda hoc méi truong... ;

- C6 kha nang tiép nhan va tu tim hiéu kién thac méi vé phuong phap vat ly
méi dé phan tich va xac dinh ciu tric cac hop chat hoa hoc;

- Nam virng va &p dung tét kién thirc khoa hoc tu nhién dé tu trién khai nghién
ctru khoa hoc, tham gia (ng dung thuc tién giai quyét cac van dé tu nhién; xay dung
phét trién cac huéng nghién cau lién nganh.

1.1.5. Kién thizc nganh

- Puoc trang bi khdi kién thic bo tro chuyén sau, khéi kién thirc nang cao dé
van dung vao nghién cau khoa hoc, giai quyét cac bai toan thuc nghiém, xay dung céc
qui trinh phan tich danh gia tiéu chuan mai; tim kiém va phat hién vat liéu moi. ..

- Nam viing cac nguyén Iy hda hoc van dung trong thuc tap, thuc hanh; dé xuat
va phét trién cac phuong phap nghién ciu thi nghiém, dé xuat mé hinh thi nghiém
méi, cai tién ki thuat va phuong tién thuc nghiém:; tu xay dung hudng nghién ciu va hoan
thanh d8 tai nghién ctu khoa hoc.

1.2 Nang luc tw chi va trach nhiém

- C6 nang lyc dan dat vé chuyén mén, nghiép vu da duoc dao tao; ¢6 sang kién
trong qué trinh thuc hién nhiém vu dugc giao; cé kha nang tu dinh hudng, thich nghi
Véi cac moi truong lam viéc khac nhau; tu hoc tap, tich lity kién thuc, kinh nghiém dé
nang cao trinh d6 chuy&n mén nghiép vu; c6 kha nang dua ra dugc két luan vé cac
van dé chuyén mén, nghiép vu thong thuong va mot sé van dé phic tap vé mat ky
thuat; c6 nang luc 1ap ké hoach, diéu phdi, phat huy tri tué tap thé; c6 nang luc danh
gia va cai tién cac hoat dong chuy@n mén & quy mé trung binh.

2.V& Ki niing
2.1 Ki nang chuyén mon
2.1.1. C4c ki nang nghé nghiép

- C6 k¥ niang hoan thanh cong viéc phuc tap doi hoi van dung kién thic ly
thuyét va thyc tién ciia nganh duoc dio tao trong nhitng boi canh khac nhau; ¢ ky
nang phan tich, tong hop, danh gia dit liéu va thong tin, tng hop y kién tap thé va sir
dung nhitng thanh tuu méi vé khoa hoc cong nghé dé giai quyét nhitng van dé thyc té
hay triru tuong trong linh vuc duge ddo tao; ¢6 nang lyc dan dat chuyén méon dé xu ly
nhitng van dé quy mé dia phuong va ving mién;



- CO6 trinh d6 cao, tay nghé gioi; c6 ki nang thuc hanh thi nghiém tot, ki ning
xay dung phong thi nghiém va t6 chic trién khai nghién ctu khoa hoc; c6 kha ning
tién hanh trién khai thi nghiém hoa hoc, phét trién ki ning thuc nghiém, thiét lap cac
hé thiét bi thi nghiém, phuong phap tién hanh thuc nghiém, kha ning thiét ké va van
hanh cac thiét b thi nghiém hién dai, ki ning tim tai liéu, tinh loc thdng tin khoa hoc
phuc vu cdng tac nghién ciu va phat trién chuyén mén, ki ning viét béo cdo va bai
bao khoa hoc, nim viing ndi qui an toan va phuong phap xir Iy sy cd phong thi
nghiém.

2.1.2. Kha nang 1dp ludn tw duy va giai quyét vin dé

- C6 kha ning thu thap, phan tich, danh gia va qui hoach s liéu thuc nghiém,
ki nang phan tich, 1ap luan va giai thich két qua thuc nghiém; ki niang van dung kién
thirc vao giai quyét cac van dé thuc nghiém va dé xuat luan diém khoa hoc méi trén
co s& phan tich déng gia két qua nghién ctu; hinh thanh ki ning tim giai phap thuc
hién cac bai toan thuc té.

2.1.3. Kha nang nghién cizu va kham pha kién thuc

- C6 kha nang phat hién van dé, ki nang tim kiém tai liéu va thu thap théng tin,
kha nang thiét 1ap cac thiét bi phuc vu nghién ciu va trién khai thi nghiém.
2.1.4. Khd néng tw duy theo hé thong

- Chitng minh duogc kha ning tur duy logic, phan tich da chiéu dudi goc nhin da
dang, lién nganh.
2.1.5. Bi canh x& héi va ngogi canh

- Nhan thire rd vai trd ciia nganh Hoéa dbi véi sy phat trién cua cong dong, cua
x& hoi, nam duogc cac xu hudng phét trién hoa hoc tinh vi (cau trdc, tinh chat méi,
hoat tinh sinh hoc...) va héa hoc lién nganh (hoa sinh, hda bién, hda hoc vii tru, hoa
hoc méi truong...) trén thé gidi dé dinh huéng hoat dong khoa hoc va té chuc thuc
hién.
2.1.6. Boi canh to churc

- Phan tich duoc dic diém chuy@n mén caa don vi, nam bat duoc vin héa trong
don vi, muc tiéu va ké hoach phat trién don vi, tir 6 tu trang bi va van dung nhiing
kién thirc duoc dao tao dé phuc vu don vi hiéu qua nhat.



2.1.7. Nang lec van dung kién thiee, ki ndng vdo thuc tién

- C6 trinh d6 chuy&n mén cao, tay nghé gioi c6 thé dam nhiém ngay nhiém vu
giang day, phét trién kha nang tu hoc va ty trién khai nghién ctu tai cac truong dai
hoc, vién nghién ctru, cac don vi té chirc nghién ciu khoa hoc trinh d6 cao, dam nhan
vai tro truong nhém nghién ciru, trudng hudng nghién cuu tai cac co s khoa hoc,
phong thi nghiém...

2.1.8. Ning lyc séng tqo, phat trién va dan ddt sw thay déi trong nghé nghiép

- C6 ki nang xay dung muc tiéu ca nhan, dong luc 1am viéc, phét trién ca nhan.
C6 kha ning thay doi cac muc tiéu cho phi hop voi yéu cau cua don vi dua trén cac
nén tang kién thirc co ban di duoc trang bi.

2.2. Ki ning bo tro
2.2.1. Cac ky nang cd nhan

- C6 kha nang sap xép ké hoach mét cach khoa hoc va hop ly, thich &ng nhanh
v6i nhitng thay ddi vé khoa hoc va cong nghé, duong dau vai i ro trong cng viéc.
C6 kha nang tu hoc va tu cap nhap kién thirc dé nang cao kha nang chuyén mon. Nam
viing cac cong cu bd trg (may tinh, ngoai ngit...) phuc vu nhiém vy cdng tac.

2.2.2. Ki nang lam viéc nhom

- C6 kha ning t6 chtrc 1am viéc theo nhdém va van hanh cac nhom lam viéc, xay
dung ké hoac va trién khai ké hoach 1am viéc.
2.2.3. Ki nang quan li va lanh dao

- CO kha nang thiét 1ap co ché quan Iy khoa hoc, to chirc, phan cong don vi.
Panh gia dugc hoat dong cua cac ca nhan trong don vi va xay dung tap thé doan két.
2.2.4. Ki nang giao tiép

- C6 ki nang co ban tryc tiép hoic bang van ban qua thu dién tir va cac phuong
tién khéac; Co6 kha niang thuyét trinh va bao vé quan diém khoa hoc; C6 ki nang trinh
bay bao céo, van dung cong nghé thong tin phuc vu giao tiép, thuyét trinh.
2.2.5. Ki néng giao tiép sir dung ngoai ngi

- C6 k¥ ning ngoai ngir chuyén nganh & muac c6 thé hiéu dugc cac y chinh cua
mot bao cdo hay bai phat biéu vé cac chii dé quen thudc trong cong viéc lién quan dén
nganh duoc dao tao; ¢ thé s dung ngoai ngir dé dién dat, xir Iy mét s tinh hudng
chuyén mon thong thuong; cé thé viét duoc bao cdo ¢ noi dung don gian, trinh bay y
kién lién quan dén cong viéc chuyén mon.



3. Vé pham chat dao dic
3.1. Pham chét dao dirc c& nhan

- C6 pham chat dao duc tét, I& do, khiém ton, nhiét tinh, yéu nganh, yéu nghé,
quan hé than &i véi ban be, dong nghiép.
3.2. Pham chit dao dic nghé nghiép

- Trung thuc, c6 dao duc nghé nghiép, c6 trach nhiém trong céng viéc, dang tin
cay trong cdng viéc, nhiét tinh va say mé cong viéc.
3.3. Pham chat dao duc x4 hoi

- C6 trach nhiém cong dan va chap hanh phap luat cao. C6 y thuc bao vé to
qudc, dé xuat sang kién, giai phap va van dong chinh quyén, nhan dan tham gia bao
vé mdi trudng va su phét trién chung caa toan xa hoi.

4. Vi tri viéc 1am nguoi hoc 6 thé dam nhan sau khi tét nghiép
Cu nhéan khoa hoc tai nang nganh Héa hoc co suc khoe, niang luc va trinh do
chuyén mén cao dé co thé ¢am nhan cac vi tri cong tac sau:

- T6 chtric cac nhdm nghién ciu khoa hoc trinh db tién tién & céc vién nghién
clru, co s& giang day va nghién cau hoa hoc;

- Can bo nghién cuu ¢ cac vién, trung tam, lam viéc tai cac nha may, xi nghiép
san Xuat, cac cong ty, cac co sé san xuat kinh doanh, c6 kha nang ung dung kién thic
hoa hoc vao san xuat, doi song;

- Lam cbng tac quan ly trong cac cong ty san xuat va kinh doanh hoa chat va
thiét bi hoa chat, quan Iy hanh chinh khoa hoc, hoach dinh chinh sach phat trién khoa
hoc va cdng nghé trong cac don vi hanh chinh quéc gia;

- Phu trach cac nhém nghién ciu, phong thi nghiém tiéu chuan, cac don vi
kiém nghiém cua céac cong ty, tip doan héa chat trong va ngoai nudc.

5. Kha ning hoc tip, ning cao trinh dé sau khi tét nghiép

- Sau khi tét nghiép dai hoc, ctr nhan khoa hoc tai ning hoa hoc c6 thé tiép tuc
hoc tap & cac chuong trinh dao tao thac si va tién si trong va ngoai nudc trong linh
vuc hda hoc, cbng nghé hoa hoc, vat liéu, moi truong. ..

- Ctr nhéan khoa hoc tai nang héa hoc cé kha nang tham gia cac khoa hoc nghiép
vu giang day dai hoc dé tro thanh giang vién dai hoc hoic tham gia cac khoa do tao
nang cao trinh do vé chuyén mdn, nghiép vu trong nghién ciu co ban, tng dung vé
héa hoc..



PHAN I11: NOI DUNG CHUONG TRINH PAO TAO
1. Tém tit yéu cau chwong trinh dao tao

Tong sé tin chi ciia chwong trinh dio tao:

- Khoi kién thirc chung:

170 tin chi

33 tin chi

(Khéng tinh cac hoc phan GDTC, GDQP-AN va Ki nding bé tro)

- Khoi kién thire theo linh vuc:
- Khoi kién thirc theo khéi nganh:
+ Cac hoc phdn bat buéc:

+ Cac hoc phdn tw chon:

- Khoi kién thirc theo nhém nganh:

+ Cac hoc phdn bat buéc:

+ Cac hoc phdn i chon:
- Khédi kién thirc nganh:

+ Cac hoc phdn bat buéc:

+ Cac hoc phdn tw chon:

+ Khéa ludn tot nghiép:

2 tin chi

40 tin chi
31 tin chi
9/13 tin chi
46 tin chi
33 tin chi
13/19 tin chi
49 tin chi
21 tin chi
18/88 tin chi

10 tin chi



2. Khung chwong trinh dao tao

S6 gior tin chi

X ~ ' Ma Sé
50 | M hec Hoc phan sotin| | £ hec phan
TT phan °c P chi > 8 Q| P i

2 g | & | tién quyet
-t = 5
g = —
Khéi kién thirc chung
I (Khéng tinh cac hoc phan tir 11- 33
13)
Nhiing nguyén 1y co ban cua chu
1 | PHI1004 |DehiaMac-Leninl 2 | 24| 6
Fundamental Principles of
Marxism - Leninism 1
Nhitng nguyén 1y co ban cua chu
2 | PHI1005 | ghia Mdc-Lenin2 3 36| 9 PHI1004
Fundamental Principles of
Marxism - Leninism 2
Tu twdng H6 Chi Minh
POL1001 L 2 2 1 PHI1
3 OL100 Ho Chi Minh Ideology 0 0 005
Puong 16i cach mang cua Pang
Cong san Viét Nam
4 HI1S1002 ’ . . 42 POL1001
S100 The Revolutionary line of the 3 3 OL100
Communist Party of Vietnam
5 | INT1003 | T'Mhoccosol _ 2 | 10| 20
Introduction to Informatics 1
6 | INTL005 | 1M hoccoso3 _ 2 |12 | 18 INT1003
Introduction to Informatics 3
Tiéng Anh co s6 1
7 FLF2101 ) 4 16 40 4
General English 1
g | FLF2102 | |1eneAnhcosG2 5 | 20|50 | 5 | FLF2101
General English 2
o | FLF2103 | |1eneAnhcosG3 5 | 20|50 | 5 | FLF2102
General English 3
iA 7 *kk
10 | FLF2104 | |16ng Anhcoso4 (%) 5 | 20|50 | 5 | FLF2103
General English 4
1 Gi4o duc quéc phong-an ninh o
National Defence Education
12 Glao'duc thé Cha%t 4
Physical Education
Ki ning b tro
13 Soft skills 3




S6 gio tin chi

£ N . M3 s6
50 | Mahoc Hoc phan sotin| | £ hec phan
TT phin ocp chi > & o | . P g
2| g <£|tiénquyet
N <) =
J| | ~
1 Khdi kién thirc theo linh vuc 2
14 | pHizosy | O9ic hoc dai cuong 2 | 30
Introduction to Logics
11 Khéi kién thic theo khéi nganh | 40
1.1 Céc hoc phdn bdt bugc 31
i QA An KAk
15 | MAT1290 | D3 S0 tuyentinh (%) 4 | 45| 15
Linear Algebra
1A1 4 *%
16 | MAT1201 | Gl tich 1 (%) 4 | 45| 15
Calculus 1
1A1 4 *%
17 | MAT129p | Gl tich 2 (%) 4 | 45| 15 MAT1291
Calculus 2
Xac suat thong ké
1 MAT1101 . . 27 1 MAT1291
8 0 Probability and Statistics 3 8 o
19 | PHY1159 | vt 1Y dai cuong T (%) 3 | 42| 3 MAT1291
General physics 1
20 | PHy1161 | VA1V dai cuong 2 (%) 3 |42 3 MAT1291
General physics 2
21 | pHy1104 | 1WC hanh Vatly dai cuong 2 30 PHY1159
General Physics Practice
; : "
22 | CHE1051 | H0a hoc dai cuong 1 (*) 3 | 42 3
Accelerated chemistry 1
. : "
23 | CHE1052 | 08 hoc dai cuong 2 (*) 3 | 42 3
Accelerated chemistry 2
24 | CHE1096 | 1 e P Hoa hoc dai cuong 2 2> | 5 | 25 CHE1052
Accelerated chemistry Lab 2
1.2 Céc hec phan tw chen 9/13
Anh van chuyén nganh Toan
(***)
25 | CHE1097 . - 2 25 5 FLF2101
English for specific purposes-
Math
Anh van chuyén nganh Ly (***)
26 | CHE1098 | English for specific purposes- 2 25 | 5 FLF2101
Phys
Anh van chuyén nganh Hoa (**%*)
27 | CHE1099 | English for specific purposes- 2 25 | 5 FLF2101

Chem

10



S6 gio tin chi

£ N . M3 s6
50 | Mahoc Hoc phan sotin| | £ hec phan
TT phin ocp chi > & o | . P g
2| g| & |tiénquyét
-t = S
i = R
A At ) *kk
28 | CHEL100 | |19 Anh thuyettrinh 1 (*%) 2 | 30 FLF2101
English for composition 1
A At ) *kk
29 | CHEL101 | |19 Anh thuyettrinh 2 (**%) 2 | 30 FLF2101
English for composition 2
3 1 a *kk
30 | MAT1260 | Ruong trinh vi phan (**%) 3 |30 15 MAT1291
Differential equations
vV Khéi kién thirc theo nhom nganh| 46
V.1 Céc hoc phan bdt bugc 33
9 7 ~ *
31 | CHE2110 | €080 Hoahoc hitucol () 4 | 55 5 | CHE1052
Fundamental Organic chemistry 1
32 | CHE1101 | 1€ tap Hoahot hitu co 1 2 30 CHE1052
Organic chemistry Lab 1
A A *
33 | cHEelo77 | Hodhocvoco () 3 | 40 5 | CHE1052
Inorganic chemistry 1
34 | CHEL054 | | M€ 18P Hoahoe vo col 2 30 CHE1096
Inorganic chemistry Lab 1
A ~, *
35 | CHE2114 | 102 Noc hitu co2 (%) 3 | 42 3 | CHE2110
Organic chemistry 2
36 | CHE2005 | | "€ tap Hoahoc hitu co 2 2 30 CHE1191
Organic chemistry Lab 2
— UV
37 | CHE10g2 | €0 8¢ Hoa hoc phan tich (%) 3 | 40 5 | CHE1052
Quantitative analysis
38 | CHEL05g | LMvC tép Hoa hoc phan tich 2 30 CHE1082
Quantitative analysis lab
A ) *
39 | cHElos3 | HOAYL1() 3 | 40 5 | CHE1051
Physical chemistry 1
Thuc tap Hoa ly 1
40 | CHEL085 Physical chemistry Lab 1 2 30 CHEL052
A ) *
41 | cHEloss | HO2Y2() 5 | 70 5 | CHE1051
Physical chemistry 2
Thuc tap hoa ly 2
42 HE2 L . 2 HE1
¢ 008 Physical chemistry Lab 2 30 ¢ 085
V.2 Céc hgc phan tw chen 13/19
A 1 A *
43 | CHE2132 | Phantich cong cu (%) 3 | 45 CHE1082

Instrumental characterization

11



S6 gio tin chi

£ N . M3 s6
50 | Mahoc Hoc phan sotin| | £ hec phan
TT phin ocp chi > & o | . P g
2 Q | <& | tiénquyet
N <) )
J| F | F
A A 1, A *
44 | cHE133 | TMvehanhphantichcongcu (%) |, | g | o CHE1082
Instrumental characterization Lab
Hoa ki thuat
45 | CHE1091 | Principles of chemical 3 40 5 | CHE1052
engineering
46 | CHEL062 | e tap Hod ki thuat 2 30 CHE1091
Chemical engineering Lab
Hoa sinh va co s¢ khoa hoc cua
sw song (***)
47 | CHE2138 : : 3 45
Biochemistry and phys bases of
life
48 | CHE2137 | Dot cuone vé Hoa hoc vatlicu 3 | 45 CHE1077
Introduction to material chemistry
Co hoc lugng tir va cac phuong
A A (***
49 | CHEazzy | PhapP PO (%) 3 | 40 5 | CHE1083
Quantum mechanics and
spectroscopy
\Y; Khoi kién thirc nganh 49
V.1 Céc hgc phan bdt bugc 21
A A A kokosk
50 | CHE2128 | 104 hoc vO conang cao (%) 3 | 45 CHE1077
Advanced inorganic chemistry
A e A skskok
51 | CHE131 | 104 hoc hitu co nang cao (**%) 3 | 45 CHE2114
Advanced organic chemistry
A A 1 A *kk
52 | CHE212g | 0dhocphantichnang cao (%) | g CHE1082
Advanced analytical chemistry
A A VI A * Kk
53 | CHE2130 | DONghocvaxdctac (%) 3 | 45 CHE1084
Chemical kinetics and catalysis
1A 7 *k*k
54 | CHE3101 | Nohien ciiukhoa hoe 1 (%) 3 40 | 5 | CHEL096
Research project
Nghién ctru khoa hoc 2 (***
55 | CHE3102 | Nohien ciiukhoa hoe 2 (%) 3 40 | 5 | CHE3101
Research project
1A 7 **k*
56 | CHE3103 | Nonien ciiukhoa hoe 3 (%) 3 40 | 5 | CHE3102
Research project 3
V.2 Céc hoc phan tw chen 18/88
57 | CHE2010 | [MWC 1P thuc &€ 2 30
Industrial Practice
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S6 gio tin chi

£ N . M3 s6
50 | Mahoc Hoc phan sotin| | £ hec phan
TT phin ocp chi > & o | . P g
2 Q | <& | tiénquyet
N <) )
J| F | F
Déi xing phan tir va ly thuyét
A *
58 | cHE1o92 | MMM () 3 | 45
Molecular symmetry and group
theory
59 | CHE1o7g | 104 hoc moi trudng. 3 | 45 CHE1082
Environmental chemistry
A *kk
60 | CHE2147 | 104 oc xanh (%) 3 | 45 CHE1082
Green chemistry
61 | CHE2146 | <ithudtphanung 3 | 45 CHE1001
Chemical reaction engineering
z A 5 *
62 | CHEo4s | H0ahocdaums (%) 3 | 42 3
Petrochemistry
Khoa hoc va irng dung cua vat
63 | CHE2151 | Ileu polymer . 3 | 45 CHE2137
Polymer science and applied
engineering
O A *kk
64 | CHEsp1y | Hlodlvoco (™) 3 | 40 5 | CHEL077
Physical inorganic chemistry
Cac chuong chon loc ctia hoa hoc
65 | CHE3215 | vO co (**%*) 3 40 5 | CHE1077
Topics in inorganic chemistry
Cac phuong phap vat ly trong hoa
at lidr (*
66 | CHEs21p | Mocvatlieu () 3 | 40 5 | CHEL077
Physical characterization for
Material chemistry
A ol A **k
67 | CHEs21a | Hoasinhvoco 1 (™) 3 | 40 5 | CHEL077
Bioinorganic chemistry
A A ; *
68 | CHE31g2 | [16a VO coing dung (*) 3 | 40 5 | CHEL077
Applied inorganic chemistry
Hoa ly hix *
69 | CHE3os |HodWhtuco () 3 | 40 5 | CHE2110
Physical organic chemistry
AT "
70 | CHE3247 | RUc tac hifu co (%) 3 | 40 5 | CHE2110
Organic catalyst
Hoa hoc cac hop chat thién nhién
71 | CHE3142 | (%) 3 40 5 | CHE2110
Chemistry of natural Compound
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TT

Ma hec
phan

Hoc phan

S6 tin
chi

S6 gio tin chi

Li thuyét
Thuc hanh
Tuw hoc

M4 s6
hoc phan
tién quyét

72

CHE3220

Cac chuong chon loc trong hoa
hoc hitu co (***)
Topics in organic chemistry

oS
o
ol

CHE2110

73

CHE3219

Cac phuong phap nghién ctru Hoa
hoc hitu co (***)
Characterization methods for
organic chemistry

40 5

CHE2110

74

CHE3187

Co s ly thuyét hoa hiru co hién
dai (*)

Fundamental of modern organic
chemistry

40 5

CHE2114

75

CHE3218

Tong hop hitu co nang cao (***)
Advanced organic synthesis

40 5

CHE2110

76

CHE3248

Cac ki thuat xir Ii mau phan tich
(%)

Sample preparation techniques in
Analysis

40 5

CHE1082

77

CHE3139

Céc phuong phép phan tich quang
hoc (**)
Spectrophotometric Analysis

40 5

CHE1082

78

CHE3249

Céc phuong phép phan tich di¢n
hod (*)
Electrochemical analysis

40 5

CHE1082

79

CHE3250

Céc phuong phép tach va sic ki
(%)

Separation and Chromatographic
Analysis

40 5

CHE1082

80

CHE3014

X ly s6 liéu thuc nghiém trong
hoa hoc phan tich (*)
Chemometrics in analytical
chemistry

28 2

CHE1082

81

CHE3234

Cac chuong chon loc cua Hoa ly
(***)

Topics in physical chemistry

40 5

CHE1084

82

CHE3230

Nhiét dong hoc théng ké (*)
Statical thermodynamic

40 5

CHE1084

83

CHE3144

Ly thuyét xtc tac va ang dung (*)
Catalytic theories and
applications

40 5

CHE1083
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S6 gio tin chi
. . M4 sé
50 | Mahoc Hoc phan sotin| | £ hec phan
TT phin ocp chi > & o | . P g
2 Q | <& | tiénquyet
N <) )
J| F | F
A A M3t \/3 4 Kk
84 | CHEZ241 | HO3MocbEmatvahoakeo (%) | 5 g CHE1084
Surface and colloid chemistry
Tin hoc tng dung trong hda hoc
A 1 *hx
85 | CHE2140 | VSN hoc (™) 3 | 45 INTL003
Computational Chemistry and
Biology
A **%
86 | CHE2102 | H0ahoc Polyme () 3 | 40 5 | CHE2110
Polymer chemistry
V.3 Khéa ludn tét nghiép 10
4 an A PAn (*x
87 | CHE4054 Khoaluantotngh|¢p( ) 10
Undergraduate thesis
Tong sé 170
Ghi chu:

Hoc phan ngoai ngi thugc khai kién thizc chung duroc tinh vao tong sé tin chi cua churong
trinh dao tgo, nhung két qua danh gia cac hoc phan nay khong tinh vao diém trung binh chung
hoc ky, diém trung binh chung cac hoc phan va diém trung binh chung tich liy;

(*): Hoc phan c6 ngi dung nang cao, giir nguyén sé tin chi so véi hoc phan tiong ing cia
chuong trinh dao tgo chudn;

(**): Hoc phdn c6 ngi dung va tang sé tin chi so véi hoc phan tirong ing ciia churong trinh
dao tgo chuan;

(***): Hoc phan bé sung méi c6 ngi dung nang cao ma churong trinh dao tgo chuan chua co.

15



