BO GIAO DUC VA PAO TAO
TRUONG PAI HOC PONG THAP

BAN MO TA
CHUONG TRINH PAO TAO THAC SI

Nganh dao tao: Hoa ly thuyét va hoa ly
Tén tiéng Anh: Theoretical and physical chemistry
Ma nganh: 8440119

Pong Thap, 2022


Administrator
Placed Image


f;-:,_:;'_l;"" BO:GIAO DUC VA DAO TAO
1 [TRU GNG DAI HOC BONG THAP
“;_': II DalHoc |e ﬂﬂéﬂfbﬂﬁ]n&nﬁmﬁn

BAN MO TA
CHUONG TRINH PAO TAO THAC SI

(Master program specification)
Nganh dao tao: Hoa ly thuyét va hoa ly
Tén tiéng Anh: Theoretical and physical chemistry
Ma nganh: 8440119
(Ban hanh theo Quyét dinh sé 2106 /OP-PHPT, ngay 19 thing 8 niam 2022
cua Hiéu trucng truong Pai hoc Bong Thap)

Pong Thap, 2022



9 PHAN L. ‘
MO TA CHUONG TRINH PAO TAO



PHAN I. MO TA CHUONG TRINH DAO TAO .......coooimiiieieeeeeeeeeeeeeeeeereeen, 0

L GIOT THIEU .......ooooiiiiiiieieieeeeteceeeee e see s een s assas st ense s st 0
1. Thong tin vé Truong Pai hoc POng ThAp .........cccoevevveeeeieeeeeeeeeenn. 0

2. Str mang, tAm nhin va triét 1y gi40 duc........c..co.coovvevverererereeeeeeeeeans 0

II. THONG TIN CHUNG VE CHUONG TRINHDPAO TAO .........cccceooeunen, 0
1. Nganh dA0 tA0 ..o 0

2. MUC i€ dA0 £A0.........ocvviiiiiii i 0

3. Thong tin V& tuyen Sinh ..........c..cccovvviivireieeeceeeeeee e 1

4. Picu Kifn t0t NGRIEP ........coovveveevereeeeeceeeee e 2

5. Thoi diém phat hanh/chinh sira ban Mo ta .........cco.coovvvevveveeieeeeenans 2

6. NOTPhAt RANN.......coovviiiiiieeee et 2

I1I. CHUAN PAU RA CUA CHUONG TRINH PAO TAO .......cc.cccoovvvvrernnn, 3
IV. NOI DUNG CHUONG TRINH DAO TAO .......cooooveverereeieererenerenereenn, 4
1. Tong s6 tin chi phai tich Y ..........coccovveiveiieceeeeeeeeeeee s 4

2. TV 18 giita cac Khoi Ki€n thirc ..............c.coovvvvveeeereieeeeeesesese e 4

3. Khung chuwong trinh d3o t20 chi tiét..........c....cocoovevevevereeereeeee e 4

4. Ma tran cac hoc phan va chulin dau ra ............cocooooveveeeeeeeeeeeeeee 6
V.TO CHUC PAO TAO VA PANH GIA KET QUA HQC TAP................ 7
1. T6 chirc day hoc va phwong phap day hoc............cc.coovververerrieeeene, 7

2. Cach thirc danh gia két qua hoc tAP.........co.coovvveeveveeeeeceeeee e 8

3. Chuyén ddi va cong nhan tin chi............cocooovvevvveeieeeeerereeee e 8

VI. PIEU KIEN THU'C HIEN CHUONG TRINH PAO TAO .........ccccocouevnn, 9
1. DOI NGl GIANG VIEM ... 9

2. Co 56 VAt chat, BOC LB ......c..ovvieeeceee e 10

3. Cac huwdng nghién ciru cia chuyén nganh................c.ccoiinn, 10

VII. TONG QUAN VE CAC HQC PHAN ........cocoovviieiereeeeesessesee s 11
PHAN II. PE CUONG CHI TIET HQC PHAN .........cc.cocoviviiiirieeseeeeee e 18
1. TRIET HOC ... ses e s s sen st 19
2. TIENG ANH ..ottt 23
3. HOA HOC LUQNG TU NANG CAO ......coomoioiseeeeeeeeeeeeeeeeeeeee e 32

HQC PHAN 4. HOA VO CONANG CAO ..o 39



5. HOA HUU CONANG CAO ..o e en e 45

6. NHIET PONG LUC HQC THONG KE........cocooovveierericeeereeeeeneeeenen, 51
7. HOA PHAN TICH NANG CAO......oooierereeeeeeeetee e 56
8. CAC PHUONG PHAP PHAN TiCH TRONG NGHIEN CUU MOI
TRUONG .....ooooeieieeeeeee e eee e s e es s st s st anneas 61
9. TIENG ANH CHO HOA HOC ........cooooiieeeeeeeeeeeeeeeeeeeee e 65
10. HAP PHU VA XUC TAC .....oooioereeeeeeeeeee e seees s 70
11. HOA HQC LUQNG TU TINH TOAN ......cocoooveieieeeeeeeeeeee e 75
12. THU'C TAP CHUYEN NGANH 1.....cooovviiiieiieieeeee e, 79
13. THUC TAP CHUYEN NGANH 2.....oooviiiiieeiereeeseeeeeeiese e 84
14. NHIET PONG HQC UNG DUNG .......ocoooviveiiesieeeseeeeesieseses s aneninn, 89
15. LY THUYET PHIEM HAM MAT PO ......coooovriieeeceeeee e 93
16. PIEN HOA HIEN PAI VA UNG DUNG.........cooovvirereirseeserens e, 98
17. PHUONG PHAP NGHIEN CUU KHOA HQC CHUYEN NGANH HOA
............................................................................................................................... 104
18. CAC PHUONG PHAP PAC TRUNG VAT LIEU HAP PHU VA XUC
TAC e 110
19. VAT LIEU NANO VA UNG DUNG .......coovrirerereereereeeeeeeseseen s, 116
21. XUC TAC DI THE ..ot ven st ssne s 126

22. DPONG HOA HOC NANG CAO ........ooovemiieerereseeseeeeessess s sensenisnines 132



|. GIOI THIEU
1. Théng tin vé Trwong Pai hoc Pong Thap
- Tén tiéng Viét: TRUONG PAI HOC PONG THAP (PHPT)
- Tén tiéng Anh: DONG THAP UNIVERSITY (DThU)
- Co quan chu quan: B9 Gido duc va Pao tao
- Pia chi: S6 783 - Pham Hitu Lau, Phudng 6, Tp. Cao LAnh, tinh Pong Thap
- Pién thoai: 0277.3881518
- Email: dhdt@dthu.edu.vn
- Website: www.dthu.edu.vn

2. St mang, tim nhin va triét Iy gido duc

a) St mang: Pao tao nguén nhan lyc trinh do cao, da linh vuc, trong d6 khoa hoc gido
duc va dao tao gido vién la nong cot; nghién ctru khoa hoc va cung cap céc dich vu cong
dong; gop phan phat trién kinh t€ - xa hoi vung Pong bang song Ciru Long va ca nudc.

b) TAm nhin: Tré thanh trung tim dao tao va nghién ciru khoa hoc ¢ chit lwong cao
cua Viét Nam va khu vuc Dong Nam A.

¢) Triét 1y gido duc: Kién tao - Chuyén nghiép - Hoi nhép.
I1. THONG TIN CHUNG VE CHUONG TRINH PAO TAO
1. Nganh dao tao
- Tén nganh:

Tiéng Viét: Hoa ly thuyét va hoa ly

Tiéng Anh: Theoretical and physical chemistry
- M4 s6 nganh dao tao: 8440119
- Trinh d¢ dao tao: Thac si.
- Chuong trinh dao tao theo dinh hudéng: Ung dung.
- Hinh thirc dao tao: Vira lam vira hoc.
- Thoi gian dao tao: 2 nam (24 thang).
- Tén van bang sau khi tot nghiép: Bang thac si.
- Pon vi ddo tao va cip bang: Trudng Pai hoc Pdng Thép.
2. Muc tiéu dao tao

Chuong trinh thac si Hoa ly thuyét va hoa ly trang bi cho hoc vién nhimng kién thirc
nang cao vé€ Hoa hoc; kién thtrc chuyén sau vé chuyén nganh Hoa ly thuyét va hoa ly;
kién thirc vé cac két qua nghién ctru va ung dung cac két qua nghién ctru vao thuc tién;
nang luc phan bién, phén tich, tong hop va danh gia dir liéu khoa hoc; k§y nang nghién curu
phat trién, d6i mai va st dung cac cong nghé; k¥ nang truyén dat, phd bién tri thirc trong
linh vuc Hoa li thuyét va héa Ii; kha ning tr dinh hudng, thich nghi v6i méi trudng nghé
nghiép thay doi; dao dirc nghé nghiép va liém chinh hoc thuat.
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Hoc vién tot nghiép chuong trinh thac si Hoa 1y thuyét va héa 1y c6 trinh do va ning
lyc giang day Hoa hoc ¢ cac truong phd thong; giang day cac mén thugc chuyén nganh
Hoa ly thuyét va hoa ly & cac trudng cao dang, dai hoc; quan 1y chuyén mén trong linh
vuc giao duc va dao tao; nghién clru & cac vién nghién ctru; thuc hién cong viéc k¥ thuét,
quan 1y chuyén mon & cac trung tam phan tich, phong thi nghié¢m.

3. Thong tin vé tuyén sinh

3.1. Déi twong tuyén sinh

Thyc hién theo Quy ché tuyén sinh va dao tao trinh d6 thac si, ban hanh kém theo
Thong tu s0 23/2021-TT-BGDDT ngay 30/8/2021 ctia Bo truong Bo Gido duc va Pao
tao; Quy ché tuyén sinh va dao tao thac si, ban hanh theo Quy¢t dinh s6 1167/QD-DHDT
ngay 06/06/2022 cua Hiéu trudng Truong DPHDT, cu thé:

a) Chuan dau vao ngoai ngir

Ung vién dap ung mot trong cac diéu kién sau:

+ CO Mot trong cac van bang hodc ching chi ngoai ngit dat trinh d6 twong duong
Bac 3 trd Ién theo Khung nang luc ngoai nglt 6 bac dung cho Viét Nam,;

+ CO bang t6t nghiép trinh d6 dai hoc tré 1én nganh ngén ngir nude ngoai; hodc bang

t6t nghiép trinh d6 dai hoc trd 1én ma chwong trinh duoc thyc hién chi yéu bang ngon
nglt nudc ngoai;

+ C6 bang tot nghiép trinh d6 dai hoc tré 1én do Trudng Pai hoc Pong Thap cap trong
thoi gian khong qua 02 nim ma chudn dau ra ctia chuong trinh dd dap tmg yéu cdu ngoai ngit
dat trinh d§ Bac 3 trd 1én theo Khung nang luc ngoai ngit 6 bac dung cho Vi¢t Nam.

b) ba tbt nghiép hoac da du diéu kién cong nhan tbt nghi¢p dai hoc (hoac trinh do
tuong duong tré 1€n) nganh phu hop.

¢) Ung vién tot nghiép nganh chua phu hop, phai hoan tat viéc chuyén doi, bo sung
kién thirc trudc khi thi tuyén hodc/va xét tuyén.

d) Ung vién dy tuyen 1a cong dan nguoi nuwdc ngoai néu ding ky theo hoc chuong
trinh dao tao thac si bang tiéng Viét phai dat trinh do tiéng Viét tir bac 4 tro 1én theo
Khung ning luc tiéng Viét dung cho nguoi nudc ngoai hodc da tot nghiép dai hoc (hodc
tuong duong tré 1€n) ma chuong trinh dao tao giang day bang tiéng Viét; dap ing yéu cau
v€ ngoai nglr thr hai theo quy dinh cua Truong PHDT.

3.2. Nganh tuyén sinh

- Nganh pha heop: Su pham Hoéa hoc; Ctir nhan Hoéa hoc; K¥ su Hoa hoc; Ki
thuat/cong nghé hoa; Hoa duogc; Khoa hoc/ki thuat vat li¢u.

- Nganh gin: Cong nghé thuc pham; Ki thuit/cong nghé méi trudng; Su pham Khoa
hoc tu nhién.

3.3. Hoc phdn bé sung kién thizc cho cac nganh gan/nganh khac

Tén nganh dai hoc Tén hoc phan bd sung kién So tin
thire chi

- Cong ngh¢ thuc ph?lm Nhi¢t dong luc hoa hoc 2




- Ki thuat/cong nghé moi truong Pong hoa hoc 2

- Su pham Khoa hoc tur nhién Dién héa hoc 2

Hoa hoc lugng tir

3.4. Mon thi/xét tuyén sinh

- Thi tuyén:

(1). Mén co so: Ciu tao chit va Co s& 1i thuyét cac qua trinh hoa hoc
(2). Mén co ban: Co s¢ |i thuyét hoa li

(3). banh gia nang luc ngoai ngir: Trinh dd ngoai ngilt bac 3 (hodc twong duong) trd
1én theo Khung nang lyc 6 bac dung cho Viét Nam.

- Hodc xét tuyén theo D¢ 4n tuyén sinh cuia Truong DPHDT.
3.5. Phwong thirc, phgm vi tuyén sinh

- Thi tuyén hodc/va xét tuyén: Hiéu truong Trudng DPHDT quyét dinh viée thi tuyén,
x¢ét tuyén hodc két hop thi tuyén, xét tuyén va hinh thire thi tuyén theo tirng dot tuyén
sinh.

(Théng tin vé tuyén sinh, thi tuyén, xét tuyén, mon thi tuyén cé trong D¢ an tuyén
sinh va Thong bao tuyén sinh cua Truong DPHDT, cong khai trén website ctia Truong va
don vi lién quan).

- Pham vi tuyén sinh: Ca nudc va nudc ngoai (n€u co).
4. Dieu kién tot nghiép

Theo Quy ché tuyén sinh dao tao trinh d¢ thac si, ban hanh kém theo Thong tu $6
23/2021-TT-BGDDT ngay 30/8/2021 ciia B truong B Gido duc va Pao tao; Quy ché
tuyén sinh va dao tao thac si, ban hanh theo Quyét dinh sd 1167/QD-DHDT ngay
06/06/2022 cua Hiéu truong Trudng PHDT, cy thé:

- Chuan dau ra ngoai ngi
Nguoi hoc dap img mdt trong cac di€u kién sau:

+ CO mot trong cac van bang hodc ching chi ngoai ngit dat trinh d6 twong duong
Béc 4 tr¢ 1én theo Khung ndng luc ngoai ngit 6 bac dung cho Viét Nam,;

ot Bang t6t nghiép trinh do dai hoc tré 1én nganh ngdn ngit nude ngoai; hodc bang

tot nghi¢p trinh d¢ dai hoc trd 1én ma chuong trinh dugc thuc hién chu yéu bang ngén
nglr nudc ngoai.

- Piém trung binh chung tich lily tir 5,5 tré 1én (theo thang diém 10). Trong do,
khong ¢6 hoc phan nao duéi 5,5.

- Bao vé luén van tbt nghi¢p thac si: Pat tir 7,0 trd 1€n.

5. Thoi diém phat hanh/chinh sira ban mé ta: Ngdy thang nam 2022.

6. Noi phat hanh: Truong Pai hoc Pong Thép.



III. CHUAN PAU RA CUA CHUONG TRINH PAO TAO

Chuin diu ra cia chwong trinh do tao

(PLOs —Program Learning Outcomes)

Mirc do
nang
luc

1. Kién thire

PLO1. Giai quyét cac van dé, tinh hudng, hién turong phure tap trong day hoc,
nghién ctru, hoat dong nghé nghiép trén co sd hé thdng cac nguyén ly, 1y
thuyét, ‘phuong phap, dinh hudng nghién ctru hién dai cua chuyén nganh hoa
Ii thuyét va hoa li.

PLO2. Panh gia uu, nhugce diém, gidi han, kha ning ung dung cia cac
phuong phap nghién ciru 1y thuyét (tinh toan hoa hoc luong tir) va cac
phuong phép thuc nghiém thudc chuyén nganh héa li cho cac dbi tuong
nghién ctru khac nhau.

2. Ky nang

PLO3. Phan bién cac dit liéu, thong tin tir cac nghién ctru tinh toan 1y thuyét
va thyc nghiém qua cac tai liéu khoa hoc bang tiéng Viét va tiéng Anh lién
quan dén chuyén nganh hoa li thuyét va hoa li.

PLO4. Xac dinh van dé khoa hoc can nghién ctru; dé xuit gia thuyét khoa
hoc; thyc hién cac tinh toan hoa hoc luong tir va cac thi nghiém lién quan
dén chuyén nganh; biéu dlen va dién giai két qua nghién ctru; rit ra két luan
va dé xudt giai phap cai tién, phat trién.

PLO5. Pho bién kién thirc khoa hoc va cac két qua nghién ciru chuyén nganh
cho cac doi trong khac nhau nhu hoc sinh, sinh vién, giao vién, dong nghiép,
chuyén gia bang 161 nd1 va viét.

3. Mikc ty chii va chiu trach nhiém

PLOG6. Hop tac véi cac thanh vién trong nhom nghién ctru thudc chuyén
nganh hoa li thuyet va hoa li va ngoai nhom dé giai quyét cac van dé khoa
hoc.

PLO7. T6 chirc du:(;q hoat dong ing dung thanh tyu khoa hoc chuyén nganh
trong hoat dong nghé nghiép.

PLOS. Thé hién sy trung thuc, trach nhiém giai trinh, chuyén nghiép, cong
bing trong cac hoat dong hoc thuat, nghién ctru khoa hoc, hoat dong nghé
nghiép.
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IV. NOI DUNG CHUONG TRINH PAO TAO

1. Tong so tin chi phai tich liiy

Tong s6 tin chi phai tich lity: 60 tin chi, trong dé:
- Khéi kién thuc chung: Bit budc: 9 tin chi; Tu chon: O tin chi.

- Kién thurc co s6 nganh: Bit budc: 9 tin chi; Ty chon: 6 tin chi.

- Kién thuc chuyén nganh: Bit budc: 12 tin chi; Ty chon: 15 tin chi.

- Luan van tbt nghiép thac si: 09 tin chi.

2. T¥ 1€ giira cac khdi kién thirc

So tin chi

STT Thanh phin - Ty 16%
Bat bugc | Tw chon
1 | Khdi kién thie chung 9 0 15
2 | Khoi kién thic co s nganh 9 6 25
3 | Khéi kién thirc chuyén nganh 12 15 45
4 Luén van tot nghiép thac si 9 0 15
. ) 39 21
TONG CONG:
60 100
3. Khung chwong trinh dao tao chi tiét
T Ma ?Qc Tén hoc phﬁn S(zl:iin Cio et Ti(;in
phin LT |ThH | TH | 90
I. Kién thirc chung 9
1 | GPN.801 Triét hoc 3 30 | 15 | 105 1
2 | GEP.801 Tiéng Anh 6 60 | 60 | 180 1
I1. Kién thitc co sé nganh 15
1. Kién thitc co sé nganh bdt budc 9
1 | TPC.801 Hoa hoc lugng tir ndng cao 3 30 15 | 105 1
2 | TPC.802 Hoéa Vo6 co nang cao 3 30 15 105 1
3 | TPC.803 Hoéa Hitu co nang cao 3 30 15 | 105 1




2. Kién thirc co sé nganh tw chon (chon 03 tin chi) 6
1 | TPC.804 Nhiét dong luc hoc théng ké 3 30 15 | 105 3
2 | TPC.805 Hoda Phan tich nang cao 3 30 15 | 105 2
3 | TPC.806 Céc phuong phép phan tich 3 30 15 | 105 3
trong nghién ctru moi truong
4 | TPC.807 Tiéng Anh cho héa hoc 3 30 15 | 105 1
IIL. Kién thirc chuyén nganh 27
1. Kién thirc chuyén nganh bat bujc
1 | TPC.809 Hép phu va xuc tac 3 30 15 105 3
2 | TPC.810 Hoa hoc Iugng tir tinh toan 3 30 15 105 3
3 | TPC.811 Thuc tap chuyén nganh 1 3 00 90 60 2
4 | TPC.812 Thuc tap chuyén nganh 2 3 00 90 60 3
2. Kién thirc chuyén nganh tw chon (chon 15 tin chi)
1 | TPC.813 Nhiét dong hoc ting dung 3 30 15 | 105 2
2 | TPC.814 Ly thuyét phiém ham mat do 3 30 | 15 | 105 3
3 | TPC.815 Dién hoa hién dai va trng dung 3 30 15 105 3
4 | TPC.816 Phuong phap nghién ctru khoa 3 30 15 | 105 2
hoc chuyén nganh hoa
5 | TPC.817 Cac phuong phap dac trung vt 3 30 15 | 105 3
liéu hap phu va xuc tac
6 | TPC.818 Vat liéu nano va tng dung 3 30 15 105 3
7 | TPC.819 Xfc tac trong xir 1i 6 nhiém méi | 3 30 | 15 | 105 3
truong
8 | TPC.820 Xic tac di thé 3 30 | 15 | 105 3
9 | TPC.808 Dong hoa hoc nang cao 3 30 15 | 105 2
IV | TPC.800 Luén viin tot nghiép thac si 9 00 | 270 | 180 3,4
Téng sb tin chi tich liy 60




4. Ma tran cac hoc phan va chuin diu ra
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Chuan dau ra

Mirc tw chi va trach

TT Tén hoc phan Kién thirc Ky nang nhiém

11 | 12 | 21 | 22 | 23 | 31 | 32 | 33
| | Khéi kién thire chung
1 |Triét hoe R|R|R|R|R|R|R]|R
2 |Tiéng Anh R R R R R R R R
Il |Khoi kién thirc co' s& nganh
1 |Hoéa hoc lugng tir nang cao M M M M M R R M
2 |Hoba Vo6 co nang cao R R M R M M R M
3 |Hoba Hiru co nang cao R R M R M M R M
4 | Nhiét dong luc hoc théng ké M M R M R M R M
5 |Hoa Phan tich néng cao R M R R M I I M
o |Cirhomeptirrtinteh | | w | w v R R R
7 | Tiéng Anh cho héa hoc M M R R R R R R
I11 | Khéi kién thirc chuyén nganh
1 |HAap phu va xuc tac A A | A A | M R R R
2 |Hoa hoc lugng tir tinh toan A A M M M R R M
3 | Thyec tap chuyén nganh 1 A A A A M M M M
4 | Thuc tap chuyén nganh 2 A A A A M M M M
5 [Nhi¢t dong hoc ting dung M M M M M R R M
6 |Ly thuyét phiém ham matdo | A A M M M R R M
7 ]é)&rélr; hoéa hién dai va ing A A M M M R R M
| hoa hot chuyennginhnoa | A | A | A LA A MMM




Chuan dau ra

Mirc tw chi va trach
nhiém

11 | 12 | 21 | 22 | 23 | 31 | 32 | 33

TT Tén hoc phén Kién thirc Ky ning

9 Cac phuong phap dac trung

vat liéu hap phu va xtc tac M M A A M R R M

10 |Vat liéu nano va tng dung M A M M M R R M

11 Xfic tac trong x1r 1i 6 nhiém

moi trudng
12 | Xtc tac di thé M M M M R R R M
13 |Bbong hoa hoc nang cao M M M M M R R M

IV |Luén vin tot nghiép thac si

1 |Luan van t6t nghiép thac si A Al A|A|A| M| M M

I (Introductory), R (Reinforced), M (Mastery), A (Assessed)
V.TO CHUC PAO TAO VA PANH GIA KET QUA HQC TAP
1. T6 chirc day hoc va phwong phap day hoc
1.1. Hinh thac té chirc

Chuong trinh ddo tao thac si Hoa Ii thuyét va héa Ii dugc thuc hién thong qua hai
hinh thirc 1a hinh thire tryc tiép va hinh thtrc két hop truc tiép va truc tuyén Péi véi hinh
thirc dao tao tryc tiép, cac hoat dong dao tao dugc thyc hién truc tiép trén 16p hoc. Pdi
voi hinh thire dao tao két hop truc tiép va truc tuyen cac hoat dong dao tao dugc thyc
hién truc tlep trén 16p hoc mdt phan va truc tuyen mot phan. Khéi luong hoc truc tuyen
thuc hién theo cac qui dinh hi¢n hanh.

1.2. Phwong phdp day hoc

Céc phuong phap day hoc dugc giang vién Iya chon sir dung nham muyc dich tao
hirng thu hoc tap cho hoc vién, giup hoc vién nd luc hoc tap, nghién ctru dé phat trién kién
thirc, k¥ nang dap (mg chuan dau ra cia chuong trinh dio tao thac si Hoa li thuyét va hoa
li. Cac phwong phap day hoc dugc sir dung bao gdm giang bai, ty hoc, hoc nhom, thuc
hanh thi nghiém, huéng dan nghién ctru.

- Giang bai: Trong cac bai gidng, giang vién cht y phat huy kha nang tuong tac gitia
hoc vién vé1 hoc vién, gitra hoc vién voi giang vién thong qua thdo ludn, dat cau hoi va
tra 101.

- Ty hoc: Chuong trinh thac si hoa Ii thuyét va hoa Ii yéu cau hoc vién phai ty hoc &
muic d6 cao. Trong d6, hoc vién danh du thoi gian tu hoc theo yéu cau ciia cac hoc phan
dé lam bai tap, viét béo cdo, doc tai liéu chuyén nganh.



- Hoc nhém: Hoc vién tham gia vao cic nhom hoc tap dé cing thao ludn, giai quyét
cac van dé khoa hoc. Hoc vién ¢6 co hdi phat trién nang luc quan 1y nhém hoc tap va gbp
phan giai quyét cac van dé phuec tap.

- Thyc hanh thi nghiém: Thyc hanh thi nghiém la mat phén quan trong cuia Hoa hoc
noi chung va Héa Ii thuyét va hoa li noi riéng. Trong chuong trinh dao tao, hoc vién tham
gia thuc hanh, thuc tap cac tinh toan, mé phong trén may vi tinh va cac thi nghiém lién
quan dén chuyén nganh.

- Huéng dan nghién ctru: Trong cac hoat dong nghién ciru khoa hoc nhu thyc hién
luan van tot nghiép, hoc vién dugc huong dan tim ki€m tai li€u; phan tich, danh gia thong
tin; dé xuat van dé nghién ctru; thyc hién thi nghiém; dién giai két qua; viét bao cao; bao
v¢ luan van.

2. Cach thirc danh gia két qua hoc tap

2.1. Pdnh gid hoc phan

a) Kiém tra, danh gia nguoi hoc thyc hién theo quy dinh chung cta Truong DHDT,
bao gom ca phan truc tuyén, truc ti€p hodc thuc t€ hoc phan.

b) Noi dung danh gia va trong sb cia timg loai diém dugc quy dinh trong dé cuong
chi tiét hoc phan, bao gom ca phan truc tuyén, truc tiép hodc thuc té hoc phan va phan ty
hoc, tu nghién cuu.

c) Diém danh gia qué trinh, trong s tir 0,4 - 0,5 thong qua cac hoat dong nhu:
Chuyén can tinh than, thai d6 hoc tap; tham gia trao d6i trén cac dién dan; tra 101 cau hoi;
bai tap; tiéu ludn; kiém tra theo yéu ciu cta giang vién.

d) Piém danh gia tong két hoc phan (hoic cu01 ky), trong s6 tir 0,5 - 0,6 bang cac
hinh thtre nhu: Thi két thic; bai tap 10n; bao cdo; tiéu luan hodc cac hinh thirc khac.

d) Trong truong hop bat kha khang, c6 the‘ danh gia tong két hoc phan theo hh}h
thirc truc tuyén, ddm béo tinh khach quan, cong bang, phu hop vdi muc tiéu ciia hoc phan
va quy dinh cta Truong DPHDT.

2.2. Bdo Vé dé cuong, seminar, ludn vin tot nghiép thac si

w a) Bao vé dé cuong, seminar, luan van tot nghiép thac sT: ’Thuc hién theo Quy ché
tuyén sinh va dao tao thac si, ban hanh theo Quyét dinh s6 1167/Qb-DHDT ngay
06/06/2022 cta Hi¢u truong Truong DPHDT.

b) Trong trudng hop can thiét, Hiéu truéng Truong DPHPT cho phép td chic hoi
dong dé danh gia, gop y dé cuong, seminar, xét tuyén, bao vé€ luan van tot nghiép thac si
theo hinh thure truc tuyén (goi tat 1a hoi dong danh gia truc tuyen).

¢) Viéc t6 chirc dénh gia theo hinh thire tryc tuyén duoc thuc hién theo Quy dinh vé
dao tao két hop cua Truong DHDT.

3. Chuyén ddi va cong nhan tin chi

Sinh vién dang hoc chuong trinh dao tao dai hoc (hodc trinh d¢ tuong duong trd 1€n)
c6 hoc luc tir loai kha trd 1€n, da tich luy dat tir 50% tong so tin chi cia chuong trinh dao
tao dai hoc trd 1€n, c¢6 thé dugce dang ky hoc trude mot s6 hoc phan trong chuong trinh
dao tao thac si phu hop. Tong s6 tin chi dugc cong nhan khong vuot qua 15 tin chi.
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Ngoai ra, Truong DPHDT con chuyén dbi va cong nhén tin chi cua hoc phan tiéng
Anh trong chuong trinh dao tao thac si cho nhitng hoc vién da dat chuan dau ra chuong
trinh dao tao thac si, trong d6 ngoén ngit st dung bang tiéng Anh.

VI. PIEU KIEN THU'C HIEN CHUONG TRINH PAO TAO
1. Doi ngii gidng vién

1.1. Gidng vién co hiru

U Eohalien Hﬁ;? i;n’ dz‘loctgl;yg:l:]ygglnﬁlﬁn i
1 | Tran Qudc Tri PGS.TS | Hda li thuyét va hoa li Phu hop
2 | HO Sy Thang PGS.TS | Hoa li thuyét va hoa li Phu hop
3 | Tran Vian Téan PGS.TS | Hoéa li thuyét va hoa li Phu hop
4 | Bui Van Thing TS Hoa vo co Phu hop
5 | Nguyén Vin Hung TS Hoa vo co Phu hop
6 | bang Kim Tai TS Hoa phén tich Phu hop
7 | Lé Thi Thanh Xuan TS Hoéa hitu co Phu hop
8 | Bui Thi Minh Nguyét TS Hoéa hitu co Phu hop

1.2. Gidang vién thinh giang
Linh vuc
i HomiEs ciu/Chayén “Thang tin len ne
mon

1 | PGS.TS. Tran Van Mén Hoéa If thuyét va

hoa li

Phong Khoa hoc Cong ngh¢, Truong
Dai hoc Khoa hoc Ty nhién. Pia chi
227 Nguyén Vin Cur, Phuong 4, Quan
5, Tp. HCM. Dién thoai: 0903066075.
Email: tvman@hcmus.edu.vn

2 | GS.TS. Pinh Quang Khiéu | Héa li thuyét va | Truong Pai hoc Khoa hoc, Pai hoc
héa li Hué. BT: 0368706850
3 | PGS.TS. Pham Dinh Du Hoba li thuyét va | Truong Pai hoc Thu DAau Mét, Nha s

hoa i

324/27/4 Lé Hong Phong, Khu 4,
Phuong Phu hoa, Thanh phd Thu Dau
Mot, Binh Duong. Dién thoai: 0979
665 444. Email: pddukt@yahoo.com
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2. Co s6 vat ché‘it hoc li¢u

- Phong hoc, phuong tién hoc tap: Truong PHDT dap ung day da vé phong hoc va
phuong tién, thiét bi trong qua trinh day, hoc, bao cao chuyén dé, seminar, bao vé luan
van thac si, hoi dong danh gia luan 4n tién si, cu thé:

- Hé théng phong hoc gin diéu hoa nhiét d6, man hinh led kich thudce 1on (hoac may
chiéu), h¢ thong day hoc truc tuyén bao dam két noi lién tuc, thong sudt, h¢ thong wifi
phuc vu khai thac hoc liéu moi lac, moi noi.

- Nguoi hoe duge cung cép thé (tai khoan) dé su dung tai liéu, tu lidu trong sudt qua
trinh hoc, ddc biét la khai thac tai nguyén hoc li¢u s6 két ndi voi nhiéu trung tam hoc liéu,
dia chi trong nudc va quoc té. Khai thac sach, tap chi khoa hoc, tai li¢u tham khao thong
qua tai khoan db.vista.gov.vn ctia Trung tam KH&CN Qudc gia.

- Hé thong phong thi nghiém di dugc cong nhan dat tiéu chuan ISO: IEC 17025-
2005. Sb hiéu Vilas 1042. VILAS. Phong thi nghiém, thyc hanh, nghién ctru ddy du trang
thiét bj cho cac dinh huéng nghién ciru, dic biét 13 tinh toan moé phong, tong hop vat liéu,
phan tich chét lwong méi trudng dat, nudce, khong khi. Két ndi voi cac phong thi nghiém
trong diém, cc trung tim phén tich, quan tric ciia S¢ Tai nguyén méi truong, S¢ Khoa
hoc va Cong nghé Dong Thap.

- Canh quan xanh sach, dep, hé théng wifi phu song toan khudn vién, an ninh tdt,
giao thong thudn lgi. Khu ky tc x4 trén 2.000 cho cho sinh vién, hoc vién.

3. Cac hwéng nghién ctru ciia chuyén nganh
3.1. Hoa hgc lwong tir tinh toén

Hudng nghién ctru hod hoc lugng tir tinh toan tai trudong Pai hoc Déng Thap bao
gém viéc ap dung cac phuong phap tinh hoa hoc lugng vao viéc khao sat ciu tric hinh
hoc, ciu truc electron, cac tinh chit ning luong cua cac phan tu, cac cum nguyén tir va
xac dinh co ché cta nhitng phan ung lién quan dén gbc ty do. Cac phuong phép tinh hoa
hoc lugng tir hién dai nhu 1y thuyét phiém ham mat do, 1y thuyét Coupled-Cluster, cac
phuong phap tinh da cédu hinh CASSCF/CASPT2, RASSCF/RASPT2, DMRG-
SCF/DMRG-CASPT2 duogc stir dung. Cac thuat giai tim kiém diém cuc tiéu nang lugng
trén bé mat thé ning nhu thuat giai dan ong nhan tao ciing duogc sir dung. Céac két qua
nghién ctru dugc sur dung dé so sanh, ddi chiéu, phan tich, dy bao cac két qua thu dugc tu
thuc nghiém va la nguén tai liéu cho hoat dong day hoc.

3.2. Vit ligu hdp phu xuc tac

Hudng nghién ciru vat liu hap phu xuc tac tai Truong Pai hoc Pong Thap bao gdm
viéc tong hop cac loai vat licu hap phu xuc tac tir cac nguén ngudn liéu ré tién nhu than
bun, tro triu, guong sen, vo cu au, hat nhan. Cac loai vat li¢u hap phu xuc tac khac cling
duoc téng hop bﬁng cach bién tinh cac vat liéu hép phu xtic tac phé bién nhu bentonite,
zeolite, titan dioxide. Pic trung cta cac loai vat liéu hap phu xtic tic duoc xac dinh bang
cac loai quang phd thuc nghiém hién dai nhue XRD, SEM, BET, FT-IR va UV-Vis pha
ran. Cac vat liéu hap phu xuc tac da tong hgp dugc tham do dé str dung dé xir 1y cac chét
6 nhiém trong mai truong nudc nhu cac chat khac sinh, cht mau hitu co, chit chat gay 6
nhiém trong nudi trong thiy san.
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VIL. TONG QUAN VE CAC HQC PHAN
1. Hoc phan: Triét hoc; Ma hoc phan: GPN.801; Sé tin chi: 3

Chuong trinh mén Triét hoc gdm 4 chwong: Chuong 1 gom cac dic trung cua triét
hoc phuong Tay, trlet hoc phuong Dong (trong do co tu tuong triét hoc Viét Nam, ¢ murc
gian luge nhat) va triét hoc Mac. Chuong 2 gom cac ndi dung nang cao vé triét hoc Mac
—Lénin trong giai doan hién nay va vai trd thé gidi quan, phuong phap luin cta né.
Chuong 3 di sau hon vao quan hé twong hd gitra triét hoc véi cac khoa hoc, 1am rd vai tro
thé gi6i quan va phuong phéap ludn cua triét hoc dbi voi sy phat trién khoa hoc va d6i véi
nhan thuc, gidng day va nghién ctru cac ddi tuong thudc linh vuc khoa hoc ty nhién va
cong nghé. Chuong 4 phén tich nhitng van dé vé vai trd cua cac khoa hoc dbi véi doi song
con nguoi.

2. Hoc phan: Tiéng Anh; M3 hoc phan: GEP.801; Sé tin chi: 6

Hoc phan Tleng Anh gitip nguoi hoc co thé hleu duogc cac y chinh cua mot doan van
hay bai phat biéu chuan muyc vé cau tir, 1o rang vé cac cha dé quen thudc hay gip trong
cong viée, hoc tap, giai tri; Co thé xur ly hau hét cac tinh huong xay ra luc di lai tai khu
vuc c6 sir dung tiéng Anh; C6 thé viét van ban don gian lién quan dén cac chu dé quen
thudc hodc c4 nhan quan tam; Co thé mo ta duoc nhirng trai nghiém, sy kién, mo udc, hy
vong, hoai bdo va co thé trinh bay ngin gon cac 1y do, giai thich cho ¥ kién va ké hoach
ciia minh. Qua d6, nguoi hoc dugc luyén tap va phat trién cac kha nang dong thoi van
dung duogc vao viéc lam bai thi cac mon k¥ ning theo quy dinh vé chuin dau ra cua béc
hoc thac si.

3. Hoc phan: Hoa hoc luong tir ning cao; M4 hoc phan: TPC.801; Sé tin chi: 3

Hoc phan nay 1 bat budc chung cho cac chuyén nganh dao tao thac si Ho4 hoc. Hoc
phéan cung cap cho nguoi hoc nhiing van deé cot 161:

- Hé théng héa kién thirc co s¢ d3 duoc hoc & bac dai hoc, mo rong va phat trién &
ting ndi dung ciia hoc phan Ho4 hoc lugng tir, mot linh vuc khoa hoc ¢6 vai tro chu dao
trong hoc tap, giang day, nghién ctru Hoa hoc hién dai: co so co hoc lugng tir, mot sO van
dé vé dbi xtmg phén tu, ly thuyét vé lién két hoa hoc, so lugc vé mot sd phuong phap tinh
trong hoa hoc lugng tir, vé do am dién...

- Vé phuong phap luan: phuong phap luong tir khdo sat hé vi mo; phuong phap tién
dé va rong hon l1a phuong phap tu duy bién chirng; phuong phép tu hoc, tu nghién ctu.

- Lién hé v61 ndi dung hoc tap cia cac hoc ph'ém trong chuong trinh dao tao: Hoéa vo
co, Hoa hitu co va mot s6 ndi dung trong chuong trinh gido duc hoa hoc pho thong.

4. Hoc ph?m: Hoa V6 co nang cao; Ma hoc phﬁn: TPC.802; Sé tin chi: 3

Chuyén dé nay goém c6 hai phan, trong d6 phén mot nhim trang bi cho hoc vién hé
thong nhiing kién thirc va ky nang co lién quan den ciu tao nguyén tir va bang h¢ thong
tuan hoan; nhimg van dé vé hoa hoc cac nguyén t6 phi kim nang cao; cau trac mang tinh
thé va mot sb kiéu mang tinh thé quan trong; gidi thiéu dén hoc vién mot sb loai vat liéu

“xanh” dang dugc quan tim nghién ctru va Gmg dung nhiéu hién nay. Chuyén dé nay trang
bi cho hoc vién hé théng nhiing kién thirc co s& vé cac hé thong tén goi theo danh phap
IUPAC, ban chit cta su bién doi tinh chét cua cac nguyén t6 va hop chét trong bang hé
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thong tudn hoan. Van dung cac kién thirc hod hoc dé giai thich lién két va tinh chit cua
cac phuc chat.

5. Hoc phan: Hoa Hiru co nang cao; Ma hoc phan: TPC.803; Sé tin chi: 3

- Tém tat hoc phan: Hoc phan nay cung cip céc kién thirc vé cau tao; ciu tric phan
tir; hidu Gmg cAu trac va anh hudng cta hiéu tng dén tinh chat vat 1y cta hop chat hiru co;
cac co ché phan ung chu yéu trong hoa hiru co; mot sé phuong phép phd sir dung trong
nghién ctru vat li¢u; phan biét dugc mot ) khung hop cht hitu co co hoat tinh sinh hoc
quan trong trong tu nhién.

- Biéu kién dé hoc t6t hoc phan: hoc vién can co kién thirc co ban vé hod hoc Hiru
co da duogc hoc & chuong trinh Dai hoc, tiéng Anh

-Vai trd ctia hoc phan trong chuong trinh dao tao: hoc phan nay hd tro cho hoc vién
nhéan dang va viét co ché 1ap thé cho céc phan tng hitu co; nhan dang cau triic dac trung
co ban cua vat liéu thong qua két qua phd UV — Vis; IR.

6. Hoc ph:"in: Nhiét dong luc hoc théng ké; Ma hoc phﬁn: TPC.804; Sb tin chi: 3

- Tom tit hoc phan: Hoc phan nay cung cap cho hoc vién nhitng hiéu biét vé nhiét
dong luc hoc thong ké nhu thong ké c6 dién, thong ké lugng tir, va tinh toan cac ham nhiét
dong.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can co hiéu biét
v€ nhiét dong luc hoc hoa hoc, hda hoc lugng tir, tiéng Anh cho héa hoc.

-Vai trd cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc Vién co
kha ning xéac dinh gia tri cac thong sé vi mo ddc trung cho trang thai cua hé tur cau trdc
vi mo cua CAc tiéu phan dé giai thich nguon goc, ban chét cua cac hién tuong, cac qua
trinh xay ra trong hé.

7. Hoc ph?m: Hoa Phan tich nang cao; Ma hoc phﬁn: TPC.805; Sb tin chi: 3

Hoc phan nay trang bi cho ngudi hoc vé nguyén tic, co s, wu, nhuoc diém, tmg
dung clia cac cac phuong chiét, sic ki; trang thict bi sic ki hién dai. Nhiing khai niém,
thuat ngtt, dai luong thong ké, ham phan bd, chuan phan bd, tinh toan sai sd, cach ghi ket
qua do, cac nguyén tac xtr 1y s6 liéu, kiém tra gia thiét thong ké va phan tich hoi quy tuyén
tinh. Bé hoc tét hoc phan nay, hoc vién can cé hiéu blet v€ Hoa phan tich va tleng Anh
cho hoa hoc. Qua hoc phan nay, hoc vién c6 hiéu biét vé co so 1y thuyét ctia mot s6 phuong
phap chiét, sic ki dugc dung phd blen hién nay trong hod hoc phan tich, nhitng van dé co
ban va nguyén tic trong xtr 1y s6 liéu thuc nghiém va c6 kha nang danh gia wu nhugc
diém va (mg dung cuia cic phuong phép chiét, sic ki; xir 1y s6 liéu thuc nghiém va kiém
tra gia thiét thong ké.

8. Hoc phan: Cac phuong phéap phan tich trong nghién ciru mi truong;
Ma hoc phﬁn: TPC.806; Sé tin chi: 3

- Tém tit hoc phan: Hoc phan cung cip cho hoc vién co so 1y thuyét, nguyén tic
hoat dong, thiét bi phan tich, va rng dung cua cac loai quang pho trong phan tich cac chat
trong moi truong dat, nudc, thuc pham, ndng san.

- Piéu kién dé hoc tdt hoc phén: Dé hoc tdt hoc phﬁn nay, hoc vién can c6 hiéu biét
co ban vé hoa phan tich, hdéa moi truong, tieng Anh cho hoéa hoc.
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-Vai trd ciia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
nang luc thao ludn, phan tich, danh gia cac ndi dung kién thirc vé co s Iy thuyét va tng
dung cua cac phuong phép phan tich trong nghién ctru méi truong; phan tich, danh gia
cac thiét bi va nguyén 1y van hanh cac thiét bi phan tich trong nghién ctru mdi trudng;
danh gia, lwa chon phuong phap phan tich phu hop trong nghién ciru moi truong; phan
tich, danh gia, dién giai cac két qua phan tich trong nghién ctru méi truong.

9. Hoc phan: Tiéng Anh cho hoa hoc; Ma hoc phan: TPC.807; Sé tin chi: 3
- Tom tit hoc phan: Hoc phan cung cap cho ngudi hoc hiég biét vé viéc sir dung
tiéng Anh trong cac tai liéu khoa hoc va trong cac hoat dong nghé nghiép lién quan dén
hoéa hoc.

- Dié}l kién dé hoc tot hoc phén: Qé hog t(r)g hoc phén nay, hoc vién can co kha nang
st dung tiéng Anh thong dung va c6 hi€u biét vé hda hoc.

- Vai tro cua hoc phﬁn trong chuong trinh dao tao: Qua hoc phép nay, hoc vién hinh
th;‘mh nang luc doc hiéu c4c tai liéu lién quan dén hoa hoc bang tiéng Anh va sir dung
tiéng Anh cho hoa hoc trong cac hoat dong nghé nghiép.

10. Hoc phan: Hap phu va xtc tac; Ma hoc phan: TPC.809; Sé tin chi: 3

(1). Hoc phan Hap phu va Xtc tac bao gdm céac ndi dung chinh nhu sau:

- Ning luong, sy hap thu va chuyén hoa ning lugng trong méi truong.

- Su hip phu, qué trinh hp phu trén cac bé mit va yéu té anh hudng. Quy luat dang
nhiét, dong hoc hap phu va céc dai luong hap phu.

- Xuc tac, dac trung, dac diém va vai trd ctia xtic tac. Xuc tac trong cac qua trinh nhu
tong hop hitu co, vo co, hda dau, bado v€ mdi truong, nang lugng.

- Vat liéu hap phy, xuc tac va phuong phap tong hop, dic trung tinh chat, danh gia
vat lidu hap phu, xuc tac. Gidi thidu mot sb vat liéu hap phu, xuc tac dién hinh.

- Ung dung ciia vat liéu hap phy, xuc tac trong mot sd qua trinh cy thé.

(2). Bé hoc t6t hoc phan nay, ngudi hoc can c¢6 kién thirc co ban vé khoa hoc tu
nhién, nhi¢t dong hoc, dong hoa hoc, hoa phan tich, kha nang thu thap va xu 1y tai liu, tu
liu, st dung cong ngh¢ thong tin, xur Iy s li€u thuc nghiém.

(3). Sau khi hoc xong hoc phan, ngudi hoc phan tich va giai thich duoc mot s6 qua
trinh hap phu, xtc tac trong day hoc, cong nghiép hoa hoc, bao vé moi truong. Co duge
phuong phap dé danh gia, c6 kha nang thuc hién dugc qua trinh tong hop, ché tao, tan
dung mét so vat licu hap phu, tng dung trong hoc tap, giang day, nghién ctru khoa hoc.
Giai thich dugc mot so hi¢n tuong tu nhién li€n quan dén hoc phan

Thuc hién dé tai, Q6 an, luan van hodc cac cong trinh nghién ctru lién quan dén hép
phu, xuc tac, 1a co s¢ dé ti€p tuc hoc 1én bac cao hon.

11. Hoc phan: Héa hoc luong tir tinh toan; Ma hoc phan: TPC.810; Sé tin chi: 3

- Tém tat hoc phan: Hoc phan nay trinh bay kién thiic vé cac phuong phap tinh todn

hoa hoc lugng tir va cach thuc hién cac tinh toan theo cac phuong phap nay bang phan
mém trén may vi tinh.
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- Piéu kién dé hoc tét hoc phﬁn: Dé hoc tdt hoc phén, hoc vién can ¢6 nhiing kién
thirc co ban vé hoa hoc luong tir, toan hoc, tin hoc, tiéng Anh va cé may vi tinh.

- Vai tro ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6
hiéu biét vé cac phuong phép tinh toan hoa hoc lwong tir va c6 ning luc st dung nhitng
phuong phap tinh toan hoa hoc lwong tir hién dai va may vi tinh dé xac dinh céu tric va
tinh chit cua cac doi tuong khac nhau cua hoéa hoc.

12. Hoc phan: Thuyc tip chuyén nganh 1; Ma hoc phan: TPC.811; S6 tin chi: 3

- Toém tit hoc phan: Hoat dong thyc tip chuyén nganh 1 duoc t6 chirc nhu mét hoc
phan trong chuong trinh dao tao. Hoc phan thyc tap chuyén nganh 1 tao diéu kién cho hoc
vién ap dung kién thire héa Ii thuyét vao khao sat cau tao va tinh chét phan tr; hinh thanh
cho hoc vién k¥ ning sir dung cic phan mém hoéa |i thuyét trong nghién ctru khoa hoc;
cho hoc vién trdi nghiém, 1am quen voi cong viéc nghién ctru khoa hoc lién quan dén
chuyén nganh hoa Ii thuyét.

- Piéu kién dé hoc tbt hoc phén: Dé hoan thanh tt hoc phén Thuc tap chuyén nganh
1, hoc vién can c6 hi€u biét vé cac phuong phap hoa hoc lugng tir tinh todn, phuong phéap
nghién ctru khoa hoc trong héa hoc, tiéng Anh, tin hoc, toan hoc.

-Vai trd ctia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
kha ning danh gia, lya chon duoc phuong phap tinh hoa hoc lwong tir va cac thong sé phu
hop cho cac phan tir va cho cac cau hinh may vi tinh; xdy dung dugc céu tric hinh hoc,
xéac dinh dugc tinh d6i xtmg pht hop cho cic phan tir bang cac phan mém hoéa hoc lugng
tir tinh toan; thiét 1ap duogc cac tap tin dau vao cho cac phép tinh hoéa hoc lugng tur; thyc
hién dugc cac phép tinh hoa hoc lwong tir trén may vi tinh; danh gia dugc cac két qua tinh
bang cac phuong phap hoa hoc luong tir.

13. Hoc phan: Thyc tap chuyén nganh 2; Ma hoc phan: TPC.812; Sé tin chi: 3

Hoc phﬁn thyc tap chuyén nganh 2 tao diéu kién cho hoc vién ap dung kién thirc hoa
1i vao khao sat cau trac va tinh chit cua vat lidu hép phu va xuc tac; hinh thanh cho hoc
vién k¥ nang st dung cac thiét bi thi nghi¢ém hién dai; cho hoc vién trai nghiém, lam quen
v6i cong viée nghién ctru khoa hoc lién quan dén chuyén nganh héa li. Bé hoan thanh tét
hoc phan Thyec tap chuyén nganh 2, hoc vién can c6 hiéu biét vé cac phuong phap ché tao
vat liu hap phu va xic tac, nguyén ly cac phuong phap quang pho lién quan dén linh vuc
hoa 1i, tiéng Anh, tin hoc, toan hoc. Qua hoc phan nay, hoc vién c6 kha nang su dung cac
thiét bi thi nghi¢m hién dai; ché tao duoc vat lidu hap phu va xuc tac; phan tich cadc quang
pho thye nghiém lién quan dén cau tric va tinh chét vat liéu hap phu va xuc tac.

14. Hoce ph?m: Nhiét dong hoc trng dung; Ma hoc phﬁn: TPC.813; Sb tin chi: 3
Hoc phan Nhiét dong hoc timg dung bao gom nhiing ndi dung co ban sau:
- Hé théng cac khai niém, qui udc quéc té vé diéu kién tiéu chuén, hé don vi va cach
trinh bay;
- Mot s6 linh vuc ung dung cua nhié¢t dong hoc: Gian dd nang lugng tu do cua phan
ung oxi hoa kim loai; Nhiét dong luc hoc vdi su song.
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- M6t sb van dé chinh cta nhiét dong hoc ap dung truc tiép trong giang day Hoa hoc
pho thong: Co sd, cac qua trinh, can bang hda hoc, tinh ndng lugng cac qué trinh, nang
lugng tir mat s6 loai thyc pham....

15. Hoc phan: Ly thuyét phiém ham mat do; M3 hoc phan: TPC.814; Sé tin chi: 3

- Tém tit hoc phan: Hoc phan thao ludn vé cic ndi dung lién quan dén 1y thuyét
phiém ham mat d¢ va ung dung cua ly thuyét phiém ham mat d¢ trong hoa hoc.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can c6 hiéu biét
vé€ hoa hoc lugng tir tinh toan, toan hoc, tiéng Anh, tin hoc va cé may vi tinh.

-Vai tro cua hoc ph?ln trong chuong trinh dao tao: Sau khi hoc hoc phan nay, hoc
vién c6 hiéu biét vé Iy thuyet phiém ham ‘mat do va c6 nang lyc st dung ly thuyét phiém
ham mat 6 va may vi tinh dé tinh toan cau triic va tinh chat cta cac d6i tugng khac nhau
cua hoéa hoc.

16. Hoc phz‘in: bi¢n hoa hién dai va irng dung; Ma hoc phﬁn: TPC.815;
S6 tin chi: 3
- Tém tat hoc phan: Hoc phan ndy cung cap nhitng kién thitc vé nhitng van dé chon

loc trong ung dung cua di¢n héa nhu qud trinh quang dién hda tai ranh gidi chat ban
dan/dung dich; dién héa hitu co vdi san pham quan tdm la polymer dan dién; bao vé an
mon vat liu; su phat trién trong chuyén hoa va luu gitt nang luong dién; sinh di¢n hoa;
dién hoéa cua dung dich khong nude va cudi cung 1a ing dung cua dién hda trong quan
trac va kiém soat 6 nhiém moi truong.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can co hiéu biét
co ban vé vat ly, hoa hoc, toan hoc, tiéng Anh cho héa hoc.

-Vai trd ciia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
hiéu biét vé mot s khia canh chon loc trong linh vuc trng dung cua di¢n hoéa; c6 kha nang
phan tich, danh gia cac van dé vé Iy thuyét va tng dung dién hoa trong k¥ thuat va khoa
hoc doi séng; c6 kha niang dénh gia, Iya chon cic cac phuong phap dién héa hoc phi hop
cho d6i twong nghién ctru khac nhau cta héa Ii thuyét va hoa Ii.

17. Hoc phan: Phuong phap nghién ctru khoa hoc chuyén nganh hoa; Ma hoc phan:
TPC.816; SO tin chi: 3

Hoc phan nay cung cap nhing kién thuc vé phuong phap nghién ctru khoa hoc
trong héa hoc. Hoc phan nay bao gdbm cac ndi dung: Gidi thiéu vé nghién ciru khoa hoc;
Tai liéu khoa hoc héa hoc; Nghién ctru khoa hoc hoa hoc; pé cuong nghién ctru héa hoc;
Bai bao khoa hoc hoa hoc; Luan van thac st hoa hoc. Pé hoc t6t hoc phﬁn nay, hoc vién
can c6 nhitng hiéu biét ban dau vé phuong phap nghién ctru khoa hoc, tiéng Anh, tin hoc,
hoéa hoc, toan hoc. Qua hoc phan nay, hoc vién ¢ hiéu biét vé nghién ciru khoa hoc trong
héa hoc hién dai; c6 ning luc thu thap tai liéu va danh gia, phan bién, trich dan cac tai liéu
héa hoc; c6 nang luc lya chon, thiét ké thi nghiém va phan tich, danh gia, giai thich cac
két qua thi nghiém héa hoc; c6 ning luc viét d& cwong nghién ctru, bai bao, luan vin thac
st hoa hoc; c6 tinh trung thuc, khach quan, hop tac, trach nhiém trong thuc hién nghién
curu khoa hoc hoa hoc.
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_ 18. Hoc ph?lrn: Céac phuong phap dic trung vat lidu hdp phu va xtc tic; Ma hoc
phan: TPC.817; So tin chi: 3

- Tém tat hoc phan: Hoc phan nay cung cap cac kién thtc vé phuong phap dic trung
hoa Ii vat liéu hap phu va xac tac va hudéng dan cho hoc vién phan tich dugc mot so tinh
chat cua vt liéu théng qua cac gian d6, phd do.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can c6 hiéu biét
co ban vé vat ly, hoa hoc, toan hoc, tiéng Anh cho héa hoc.

-Vai trd ctia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
hiéu biét vé cac co sd, nguyén 1y, Gmg dung ctia phuong phap dic trung vat liéu hap phu
va xuc tac; co kha ndng danh gid, lya chon phuong phap dac trung vat liéu phu hop cho
cac vat lidu; c6 kha ning danh gia tinh chét, dic diém cua timg loai vat liéu thong qua két
qua dac trung cac vat li¢u.

19. Hoc phz‘in: Vit liéu nano va irng dung; Ma hoc phén: TPC.818:; Sé tin chi: 3

- Tém tat hoc phan: Hoc phan gi6i thiéu dén nguoi hoc nhimng van dé chung vé vat
liéu nano, mot sd ung dung quan trong cua vat liéu nano, gioi thi¢u vé cong nghé hoa hoc
nano, vat liéu nano kim loai va vat li¢u lai, vat li€u xic tac nano, vat li¢u polyme va
nanocomposit, vat liéu cac bon cAu tric nano.

- Piéu kién dé hoc tot hoc phﬁn: Dé hoc tdt hoc phén nay, hoc vién can ¢6 hiéu biét
ve vat liéu, polyme, cadc phuong phap tong hop vét li¢u, cdc phuong phdp nghién ciru dac
trung vat li¢u.

-Vai trd ctia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
hiéu biét vé khai niém, phan loai, ng dung cua vat li¢u nano; co kién thtrc vé céac loai vat
liéu nano phé bién nhu vat liéu nano kim loai va vat liéu lai, vat liéu xuc tac nano, vat liéu
polyme va nanocomposit, vat liéu carbon cAu triic nano; c6 kha nang phan tich, danh gia,
Iira chon cac phuong phap diéu ché va nghién ctru vat liéu nano; c6 kha ning phan tich,
danh gi4, dién giai cac két qua thu duoc tir viée nghién ctru vat lidu nano bang cac phuong
phép thuc nghiém khac nhau.

20. Hoc phan: Xuc tac trong xtr li 6 nhiém moi truong; Ma hoc phan: TPC.819; S6
tin chi: 3

- Tém tat hoc phan: Hoc phan cung cp nhiing kién thirc vé 1y thuyét va k¥ thuat ctia
cac qua trinh xuc tac trong xtr Iy 6 nhiém moi trudong nudc va moéi trudng.

- Piéu kién dé hoc tdt hoc phﬁn: Dé hoc tdt hoc phﬁn nay, hoc vién can c6 hiéu biét
co ban ve xuc tac, 6 nhiem moi trudng, tieng Anh cho hoéa hoc.

-Vai trd ctia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién c6
kha nang Thao luan, phan tich, danh gia kién thirc vé khai niém, co ché, dong hoc cua cac
qua trinh hap phu, xiic tac; phan tich, danh gia, lya chon cac cong nghe xurly 6 nhiém moi
truong; phan tich, nhén xét danh gia cac qua trinh xu ly 6 nhiém méi truong nudc va
khong khi; phan tich, danh gia, dién giai cac két qua nghién ciru xtr Iy 6 nhidm méi trudng
bang thyc nghiém.

21. Hoc phan: Xuc tac di thé; Ma hoc phan: TPC.820; Sé tin chi: 3
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- Tém tit hoc phan: Hoc phan nay cung cip cho ngudi hoc nhirng kién thirc vé xuc
tac di thé va irng dung cuia xuc tac di thé; 1y thuyét hap phu va dong hoc cua cac qua trinh
xuc tac di thé; phuong phap diéu ché va nghién clru xuc tac di thé.

- Piéu kién dé hoc tdt hoc phén: Dé hoc tdt hoc phén nay, hoc vién can c6 hiéu biét
co ban vé dong hoa hoc, xuc tac, hap phy, tiéng Anh cho héa hoc.

-Vai tro cta hoc phan trong chuwong trinh dio tao: Qua hoc phan nay, hoc vién co
kha nang thao ludn, phan tich, danh gia cac kién thirc vé khai niém, phan loai, ing dung
clia x0ic tic; thao luan, phan tich, danh gia cac kién thirc vé hdp phu va dong hoc cia cac
qua trinh xuc tac; danh gid, lva chon dugc phuwong phap thuc nghiém phu hop dé diéu ché
va xéac dinh tinh chat xdc tic; phan tich, danh gi4, dién giai cac két qua thuc nghiém diéu
ché va xac dinh tinh chét xtc tac.

22. Hoc phian: Pong héa hoc nang cao; Ma hoc phan: TPC.808; Sé tin chi: 3

Pong hoa hoc 1 khoa hoc nghién ciru vé tdc d6 phan tmg hoa hoc, vé nhitng yéu
t6 anh huong dén toc do va vé co ché phan tng. Hoc phan nay trang bi cho ngudi hoc
nhitng quy luat dién bién cia mdi loai phan tng, cac phuong phap nghién ctru dong hoc
ctia phan ng hoa hoc. Pong hod hoc ¢6 ¥ nghia 16n ca vé mat li thuyét va thyc tién; no
ngay cang di sau tim toi va phat hién nhimg quy luat, cac dic trung dong hoc va co ché
ctia phan tmg hoa hoc. Piéu nay cho phép tinh duoc ché do lam viée tdi wu cua thiét bi
cong nghé, co thé diéu khién c6 y thirc cac qua trinh hod hoc phuc vu doi sdng xa hoi.

23. Luén vin tot nghiép thac si, Ma s6: TPC.800; S6 tin chi: 9

M&i luan van thac si Héa hoc chuyén nganh Hoa Ii thuyét va héa Ii c¢6 t6i da hai
ngudi hudng dan. Két qua nghién ciru trong luan vin phai 1a két qua lao dong cua chinh
tac gia, chua timg dugc cong bd (trir bai bao trong thoi gian 1am ludn van cia tac gia).
Noi dung luan van phai thé hién duoc cac kién thire vé 1y thuyét va thuc hanh trong linh
vuc chuyén mén, phuong phap giai quyét van dé d3 dit ra. Cac két qua cua luén vén phai
chtng t6 tac gia da biét van dung phuong phap nghién ctru, nhiing kién thirc dugc trang
bi trong qué trinh hoc tap dé xur Iy dé tai. Hinh thtrc cta luan van trinh bay theo quy dinh
cua truong DPHDT.



18

‘ PHAN II. ‘
PE CUONG CHI TIET HQC PHAN
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1. TRIET HQC
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Triét hoc/ Philosophy
- M3 hoc phan: GPN.801
- Sé tin chi: 03; Tong sb tiét tin chi (LT/ThH/TH): 105 (30/15/105)
- Hoc phan diéu kién (néu cd):
- BO mon phu trach day hoc: Gido duc Chinh tri; Khoa: SPKHXH
2. Muc tiéu hoc phan (MT)

Boi dudng tu duy triét hoc, rén luyén thé gidi quan va phuong phép luin triét hoc cho hoc
vién cao hoc va nghién ctru sinh trong viéc nhan thirc va nghién ctru cac ddi tuong thude linh vuc
khoa hoc tu nhién va cong nghé. Cung ¢ nhan thirc co s& 1y ludn triét hoc cua duong 16i cach
mang Viét Nam, dic biét 1a chién lugc phat trién khoa hoc — cong nghé Viét Nam.

3. T(Z)ng quan vé hoc phén

Chuong trinh mén Triét hoc gém 4 chuong: Chuong 1 gbm cac dic trung cua triét hoc
phuong Tay, triét hoc phuong bong (trong do6 c6 tu tuong trlet hoc Viét Nam, ¢ muc gian lugc
nhat) va triét hoc Mac. Chuong 2 gdm céc ndi dung nang cao vé triét hoc Mac —Lénin trong giai
doan hién nay va vai tro thé gi6i quan, phuong phép luan cta no. Chuong 3 di sdu hon vao quan
hé twong hd giira triét hoc véi cac khoa hoc, 1am rd vai tro thé gidi quan va phuong phéap luan
clia triét hoc d6i véi sur phat trién khoa hoc va dbi voi nhén thire, giang day va nghién ciru cac
dbi tuong thudce linh vire khoa hoc tu nhién va cong nghé. Chuong 4 phan tich nhimng van dé vé
vai tro cia cac khoa hoc dbi voi doi sdng con nguoi.

4. Chuin dau ra (CPR)

. Mb ta chuin dau ra Anh xa véi Mikc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc

Phan tich duoc khéi’ niém triét hoc, phan biét dqqc Y| blo1 2 3 4

CLO1 | khac nhau gifra triet hoc phuong Dong va triét hoc 5 6 7’ R 3
phuong Tay. Y

CLO? Van dung duoc céc kién thl’Iq co ban cua triét hoc | PLO1, 2, 3, 4, 3
Mac-Lénin vao hoat dong nghé nghiép. 5,6,7

CLO3 Panh gia dugc mdi quan hé giira triét hoc va khoa | PLO1, 2, 3, 4, 3
hoc trong lich str va duong dai. 56,7
bénh gia duogc vai tro cuia khoa hoc — cong nghé déi | PLOY, 2, 3, 4,

CLO4 AU SR 5
v&i phat trién xa hoi. 56,7

4.2 Ky nang

Tién doan triét hoc su phat trién cua cac xu huéng | PLOL, 2, 3, 4,

CLOS 4
khoa hoc. 56,7
Thanh thao cac phuong phéap khai quat cua khoa hoc | PLOL, 2, 3, 4,

CLO6 At an i 5
tu nhién hién dai. 56,7
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4.3 Mirc tu chiu va chiu trach nhiém

Thé giéi quan va phuwong phap luan duy vat bién | PLO1, 2, 3, 4,
CLO7 . 4
chung. 56,7
Bao vé duoc chinh kién thong qua phan bién khoa | PLO1, 2, 3, 4,
CLO8 5
hoc. 56,7
5. Noi dung va phwong phép, hinh thic to chire day hoc
S6 tiét Phuong phép, | Chuén bi ciia
Chuwong/N§i dung CDR | hinh thirc to nguoi hoc
LT | ThH | TH chire day hoc
Chuwong 1. Khai luan vé triét | 14 | 0 28 - Poc trude tai
hoc Thuyét trinh liéu lién quan
- A N J4 X dén phﬁn kién
1.1. Triét hoc la gi?
I‘l?t oclagi cLol ((i}gzu quyet van thite ol
tl %t "flriét 1;1()0 phujczl}g Dong va CLO7 © , chuong.
rict hoc phuong lay Du an ) Chu?n} bi noi
Day hoc hop tac | dung céan trinh
bay.
Chuwong 2. Triét hoc Mac - |14 |0 28
Lénin
2.1. Su ra doi cua triét hoc ’ - Poc trudce tai
Mac — Lénin Thuyét trinh liéu lién quan
2.2. Hai nguyén 1y cua phép Giai quyét van deTl phan kl?n

A . A CLO2 | . thirc cua

bién ching duy vat de
. CLO7 chuong.

2.3. Chu nghia duy vat bién Dy én 1. A
chin - Chuar‘l bi noi

g Day hoc hop tac | dung can trinh
2.4. Chu nghia duy vat lich sur bay.
2.5. Triét hoc Mac — Lénin
trong giai doan hién nay
Chuwong 3. Mi quan hé giira | 12 | 0 24 - Poc trudc tai
triet hoc va cac khoa hoc CLO3 | Thuyét trinh liéu lién quan
3.1. M'(A’)i quan hé gilta khoa CLO5 | Giaj quyét vén dérl phan kl?l’l
hoc véi triet hoc cLo6 | dé thire cua
3.2. Vai tro thé gi6i : chuong.

2. Vai tro the gidi quan va Du 4n P
phuong phap luin cua triét CLO7 | =% - Chuarg bi noi
hoc dbi véi sy phat trién khoa CLo8 | Day hochop tic | dung can trinh
hoc bay.

Chuong 4. Vai tro cia khoa | 10 20 | CLO4 | Thuyét trinh .
hoc cong nghé trong phat CLO5 | (ia: . . |- Doc trudce tai
trién xa hgi S;al quyet van | jigy lién quan
, Li e 4 h A ki X
4.1.'Y thuc khoa hoc cLoo . d}::,n phian Kien
| chuong.
CLO08 | Day hoc hop tac
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4.2. Khoa hoc cong nghé -
dong luc cua su phat trién xa
hoi

4.3. Khoa hoc cong nghé ¢
Viét Nam

- Chuan bi noi
dung can trinh

bay.

Tong:

45

90

6. Yéu cau ddi véi ngudi hoc

STT

Cic diém quy dinh

Noi dung

1 | Thai do hoc tap

Di hoc ding gio, day du, dong gop v kién xay dung bai,
tich cyc tham gia thao luan nhom.

Chuan bj t6t bai hoc trude khi 1én 16p, thuc hién tot

2| Chuén bi nhimng yéu cau va nhiém vu ciia GV di giao
Xéc dinh dugc muc tiéu ctia mon hoc, lya chon phuong
3 | Tuhoc phép tu hoc phu hop, tham khao cac tai li¢u dugc gioi

thiéu va ty tim doc cac tai li€u co lién quan

4 | Lam kiém tra

Lam bai kiém tra theo quy dinh ctia GV.

5 | Tham gia hoat dong

Tham du 16p hoc it nhat 80% téng ) gid mon hoc.
Tham gia day du cac bai kiém tra

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Piém Hinh thirc Ndi dung dworc danh Tron
thanh td chitc ddnh | CPR | gi4 (chwong/chii d?) Quy dinh 5 g
phan gia
\ = < R \ e CL02
1 BAaI kl?m tra/Bai Chuong 2+3 04
tap nhom CLO3
CLO1
Thi két | CLO2
A v n +2+3+ .
2 thuc/Ti€u luan CLO3 Chuong 1+2+3+4 06
CLO4
8. Tai liéu hoc tap
Muc dich sw
B . > . dl.ln
STT | Tén tic gia/nim/tén tai liéu/nha xuit ban Dia chi khai 8
thac tai licu —
) Tai liéu | Tham
chinh | khao
Bo Gido duc va Bao tao (2021), Gido trinh Triét
hoc (Dung cho khoi khong chuyén nganh triet hoc | Trung tdm Hoc
1 trinh do dao tao thac si, tién si cac nganh khqa liku Lé Vi X
hoc tu nhién, cong nghé), NXB. Chinh tri quoc | Hung
gia, Ha Noi.




22

Doén Chinh (Chu bién) (2022), Lich si: triét hoc
2 phuong Dong, NXB. Chinh tri quoc gia, Ha N1

Trung tam Hoc
lisu Le Vi
Hung

Claus Schwab (2018), Cach mang cong nghiép
3 lan thir i, NXB. Chinh tri quoc gia Su that, Ha
Noi.

Trung tam Hoc
liscu Lé Vi
Hung

9. Thong tin vé giang vién day
Gidng vién 1: TS. Lé Van Tung

S4 dién thoai: 0913163681; Email: levantung@dthu.edu.vn

Co quan cong tac hodc dia chi: Khoa SP Khoa hoc xa hdi.

Hudng giang day, nghién ctru chinh:

- Triét hoc Méc — Lénin, cac van dé triét hoc toan cau hoa, triét hoc trong khoa hoc ty nhién

va cong nghé.

Giang vién 2: PGS.TS. Tran Quang Thai

S6 dién thoai: 0985779154; Email: tqthai@dthu.edu.vn

Co quan cong tac hodc dia chi: Phong Dao tao.
Huéng giang day, nghién ctru chinh: Triét hoc.

Giang vién 3: TS. Luong Thanh Tan

S4 dién thoai: 0918316791; Email: Ittan@dthu.edu.vn

Co quan cong tac hodc dia chi: Lanh dao truong.

Huéng giang day, nghién ctru chinh: Triét hoc.
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2. TIENG ANH
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Tiéng Anh
- M3 hoc phan: GEP.801
- Sé tin chi: 06; Tong sb tiét tin chi (LT/ThH/TH): 300 (60/60/180)
- Hoc phan diéu kién (néu c¢é): Khong
- BO mon phu trach day hoc: Ngon ngir Anh; Khoa: Ngoai ngir
2. Muc tiéu hoc phan (MT)

Sau khi hoc xong hoc ph?m, nguoi hoc cod thé dat duogc kién thirc va k¥ nang can thiét
tuong duong trinh d6 B1+ theo Khung nang lyc 6 bac danh cho Viét Nam (theo Thong tu s6 10
/2011/TT- BGDDT ngay 28 thang 02 nam 2011 ciua B) Gido duc va Dao tao).

3. Tong quan vé hoc phan

Hoc phan Tleng Anh gitp ngudi hoc c6 thé hiéu dugc cac y chinh cia mot doan van hay
bai phét biéu chuan muc vé cu tir, rd rang vé cac chu dé quen thudc hay gap trong cong viéc,
hoc tap, giai tri; C6 thé xu Iy hau hét cac tinh hubng xay ra luc di lai tai khu vuc c6 st dung
tiéng Anh; C6 thé viét van ban don gian lién quan dén céc cha dé quen thudc hoic ca nhan quan
tam; C6 thé mo ta duoc nhiing trai nghiém, su kién, mo uéc, hy vong, hodi bdo va cé thé trinh
bay ngan gon céc ly do, giai thich cho y kién va ké hoach cua minh. Qua dé, ngudi hoc dugc
luyén tap va phat trién cac kha nang ddng thoi van dung duoc vao viéc 1am bai thi cac mon ky
nang theo quy dinh vé chuan dau ra caa bac hoc thac si.

4. Chuin diu ra (CPR)

. Mo ti chuan dau ra Anh xa véi Miie dd
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 Van dung kién thirc ngdn ngit (ngit 4m, tir vung, ngir 3

phép) ¢ trinh d§ B1+ vao céc ky nang nghe, doc dé | PLOY, 2, 3, 4,
tri nhén ngdn ngit va cac ky nang noi, viét dé thyc | 5, 6, 7
hién cac giao tiép trong doi song va trong nghién ctru.

CLO2 | Van dung nhitng hiéu biét vé k¥ ning nghe, doc ldy 3
¥ chinh va thong tin chi :[iét dé tri nhan kiép thire; cac PLOL 2 3.4
ky nang noi d¢ giao ti€p va ky nang viét nhu viet 5 6 7’ R
doan, viét thu va viét bai luan dé thuc hién cac giao | ' ™’
tiép va nghién ctru.

4.2 Ky nang

CLO3 Van dung mot cach linh hoat k¥ nang tri nhan: , nghe 4

va doc y chinh, ¥ chi tiét hodc ¥ suy luan & trinh d6 PLOL,2,3,4,
Bl+ 56,7

CLO4 Vén dung thanh thao cac ky nang noi dé tra 161 cau 5)
PLO1, 2, 3, 4,
hot, trinh bay y. kién hoac chu dé; k¥ nang viét doan,
56,7
viét thu phan hoi va viét bai lun.




24

4.3 Mirc tu chi va chju trach nhiém

CLO5 Nhan thirc dung din, day da vé tim quan trong cua PLO1, 2, 3, 4, 3
mon hoc. 5,6,7
CLOG6 C6 tinh than tu giic thong qua nghién ctu tai liéu, | PLO1, 2, 3, 4, 3
doc sach bao, va hoan thanh bai tap tu hoc. 56,7
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét CDR | Phuong phip, Chuén bj
Chuong/Néi dung hinh thirc to chire | cua nguoi
LT | ThH | TH day hoc hoc
CLO1
Gi6i thiéu vé ciu trac, ndi dung CLO?2 e e , Line neohe
chuong trinh, dinh dang bai thi | 02 | 02 06 G:I 61 thigu, huéng lém%)éli t%p ’
chuin VSTEP CLO3 | dan. o
CLO4
Chuong 1. Self and family 08 |08 24 | CLO1 | Cung cap tir vung, | On tap lai
1.1. Listening CLO? cau trac cau thong | cac tir vung,
o qua céac hoat dong | ngit phap.
1.1.1. Listen and choose the CLO3 én 16
correct answers tren 10p- « Thyc hanh
CLO4 | Huéng dan ki nang | cac ki nang
1.1._2. Match the answers about cLO5 | nghe, ndi, dgc, viét | nghe, néj,
family members theo chu diém cua | doc, viet
1.2. Speaking CLO6 | pai thong qua cac | thong  qua
) dang bai tap nghe | cac hoat
1.2.1. Talk about family hiéu, doc hiéu, cac | dong do
members dang bai noi va bai | gido  vién
1.2.2. Talk about your family Viét. yéu cau.
1.3. Reading Huéng dan SV
thao luan, lam bai n
1.3.1. Read the texts about tAaO uan, M 24 Thye  hién
. ap theo cap,| ..
family members nhém cac  hoat
132 G . ; ' ‘ dong  theo
0.2, LUESS meanings  from Cho bai tap vé nha | cip, nhém
contexts
. Lam bai va
1.4. Writing nop lai cho
1.4.1. Complete the form with GV.
information about yourself
1.4.2. Write a short paragraph
about yourself
Chuong 2. House and home | 08 | 08 24 | CLO1 | Cung cap tir vung, | On tap lai
1.1. Listening CLO?2 cau trac cau thong | cac tir vung,
o _ _ qua cac hoat dong | ngir phap
1.1.1t. Ltlsten and describe CLO3 | trén 16p Thue hanh
rtmen x -
apartme CLO4 | Huéng dan kinang | cac ki nang
CLO5 | nghe, néi, doc, viet | nghe,  nai,
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1.1.2. Listen about where CLO6 | theo chii diém cta | doc,  viét
people live bai thong qua céc | thbng qua
: dang bai tdp nghe | cac hoat
1.2. kin 3 i :
Speaking hiéu, doc hiéu, cac | dong do
1.2.1. Talk about your house dang bai noi va bai | gido  vién
1.2.2. Describe your dream viet. yéu cau.
house Huéng dan SV | Thuc hién
1.3. Reading thao ludn, lam bai | cac hoat
] tap theo cap, nhém | dong  theo
1.3.1. Read about Cyril Jean ...~ x| cdp, nhom
and his house Cho bai tap vé nha | ~**>
Lam bai va
1.3.2. Read the text and choose ndp lai cho
the correct answer GV.
1.4. Writing
1.4.1. Write a description about
your house
1.4.2. Write an opinion
paragraph
Chuwong 3. Free time |08 |08 24 | CLO1 | Cung cap tir vung, | On tap lai
activities CLOp | cdu trac cau thong | cac tir vung,
1.1. Listening qua Céc hoat dong | ngir php
CLO3 | tén lop Thye hanh
1.1.1. Listen to people talking CLO4 | Hudne din ki na ‘e ki ni
about entertainment Uong dan kinang cac ki nang
_ _ cLO5 | nghe, ndi, doc, viet nghe, noi,
1.1.2. Listen to people talking theo chu diém cua | doc, viet
to friends about the weekends CLOG | paj thong qua cac | thong  qua
1.2. Speaking dapg bai tap nghe | céac hoat
hiéu, doc hiéu, cac | dong do
1.2.1.. Talk about your free dang bai néi va bai | gido  vién
evenings viét. yéu cau.
1.2.2. Talk about your free time Huéng din SV | Thuc hién
activities thao luén, lam bai | cac  hoat
1.3. Reading tap theo c@p, nhom | dong  theo
. . A A 1 ap, nho
1.3.1. Read the information Cho bai tap ve nha C%p " Om ‘
about what they do in their free Lam bai va
times ndp lai cho
. . GV.
1.3.2. Complete the interview
1.4. Writing
1.4.1. Write a paragraph
1.4.2. Write an email
Chuong 4. Hometown 08 |08 24 | CLO1 | Cung cap tir vung, | On tap lai
1.1. Listening CLO2 | ¢Au tric cau thong | céc tir vimg,
qua cac hoat dong | nglr phap
CLO3 | trén 16p.
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1.1.1. Listen to people talking CLO4 | Hudng dan kindng
about cities CLO5 gzlghe, rtllczl,dqci)c, quet Thye hanh
1.1.2. Listen to people CLOG bfot;Au tem CUa | o4¢ ki ning
describing their place al thong qua cac nghe, nodi,
_ dang bai tdp nghe doc vibt
1.2. Speaking hiéu, doc hiéu, cac th.()r;g qua
1.2.1. Read the passage about dang baindi vabai | hoat
Newquay viet. dong  do
1.22. Talk about your Huéng dan SV gido  vién
hometown thao luan, lam bai | yéu cau.
_ tap theo  cap, A
1.3. Reading nhém. 22.10 Eif-’;
1.3.1., Read the text about Cho bai tap vé nha. | dong  theo
Jenny’s hometown cap, nhdm
1.3.2. Read about description Lam bai va
on your area or neigborhood nop lai cho
1.4. Writing GV.
1.4.1. Write a phrase in the
correct group
1.4.2. Write a letter
Chuong S. Jobs 08 |08 24 | CLO1 | Cung cap tir vung, | On tap lai
1.1. Listening CLO? cau trac cau thong | cac tir vung,
o qua cac hoat dong | nglt phap
1.1.1. Listen to people talking CLO3 | trén 16p .
about their work . X i s T,h e h'imh
_ _ CLO4 | Huéng dan ki nang | cac ki nang
1.1.2. Listen to people talking CLO5 | nghe, ndi, doc, viét | nghe,  nai,
about what they like or dislike theo chu diém cua | doc,  viét
about their jobs CLO6 | pai thong qua cac | thong  qua
1.2. Speaking dang bai tap nghe | cac hoat
) hiéu, doc hiéu, cac | dong do
1.2.1. Talk about your daily dang bai néi va bai | gido  vién
routine Viét. yéu cau.
1.2.2. Talk about your job Huéng din SV | Thuc hién
1.3. Reading thao luan, lam bai | cac hoat
. tap theo cap, nhé do th
1.3.1. Read the description ap fheo cap n om angnhémeo
about jobs Cho bai tap vé nha ap;
Lam bai va
ﬁéiji.nzead and choose the best ndp lai cho
GV.

1.4. Writing
1.4.1. Sentences completion

1.4.2. Write a letter applying
for a job
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Chuong 6. Foods and drinks | 08 | 08 24 | CLO1 | Cung cap tr vung, | On tap lai
1.1. Listening cLO2 | ©Au tric cau thong | cdc tir vimg,
. qua cac hoat dong | nglr phap
1.1.1. Ll'sten to people’s ord.er CLO3 | trén 1op ) Thyc hanh
1.1.2. Listen to people talking CLO4 | Huéng dan kinang | cac ki ning
about meals they had at the cLos | nghe, noi, doc, viét | nghe, noi,
restaurant theo chu diém cua | doc,  viét
1.2. Speaking CLOG | paj thﬁn'g qua cac | thong qua
dang bai tp nghe | cac hoat
1.2.1. Talk about your lunch hiéu, doc hiéu, céc | dong  do
1.2.2. Talk about your favorite dang bai noi va bai | gidjo  vién
food and drinks viét. yéu cau.
1.3. Reading Hudng din SV Thuc hién
thao ludn, lam bai | cac hoat
1.3.1. Read the text about food t4p theo cip, nhom | dong  theo
around the world s ,
<A A 1+ | cap, nhOM
132 Read and h th Cho bai tp vé nha
h' -d" ead and match the Lam bai va
€adings ndp lai cho
1.4. Writing GV.
1.4.1. Write a short paragraph
1.4.2. Write a letter to request
information
Chuwong 7. Travelling and |08 {08 |24 |CLO1 | Cungcép tirvyng, |On tap lai
holidays cau truc cau thong | cac tir vung,
CLO2 , N R
1.1. Listening qlia C'flc hoat dong | nglt phap
CLO3 | trén lop Thue hanh
1.1.1. Listen to people talking CLO4 | Hudne din ki n c ki n
about their friends and where n;iniéfr:iolcns?égt E\Z(;]e ! n?]gig
h nh I CL05 ’ [ ] ’ )
they stay on holiday theo chu diém cua | doc, viéet
1.1.2. Listen to people talking CLO6 | pai thong qua cac | thong  qua
about the school tl’lp da}'lg bai téL) nghe cac hoat
1.2. Speaking hiéu, do‘c hiéu, cég dff),ng _(}0
dang bai n6i va bai | giao  vién
1.2.1. Read the passage about viét. yéu ciu.
different people in different ) X »
countries Huoéng dan SY Thyc  hién
) thao ludn, lam bai | cac hoat
1.2.2. Talk about your trip tap theo cdp, nhém | dong  theo
1.3. Reading Cho bai tap v& nha | 3P nhom
1.3.1. Read the text about Silk
Route Bike Tour Lam bai va
1.3.2. Read the email ndp lai cho
GV.

1.4. Writing
1.4.1. Write a paragraph
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1.4.2. Write a formal letter to

request information

Kiém tra két thic hoc phan | 02 | 02 06
Tong: 60 |60 18
0

6. Yéu ciu ddi voi ngudi hoc

- Tham gia ddy du cac budi hoc; chu dong twong tac, dong gop y kién, xay dung bai hoc.

- Hoan thanh cac bai tu hoc, bai luyén tap va bai tap theo yéu cau.

- Pong gop ¥ kién va tuong tac voi ban ciing 16p va giang vién trén nén tang LMS trén tinh
than xay dung.

- Thyc hién céc bai tap 16n, bai 1am cudi ky dung han.

* Piéu kién tham gia danh gia két thuc hoc phén:

- Tham du it nhat 80% s tiét Iy thuyét, 100% s6 tiét thyc hanh, bao gdm ca phan tryc tuyén

va truc tiép.

- Hoan thanh it nhat 80% bai ty hoc; chuan bj bai hoc, ndi dung thao luan theo phan cong
cho bai tap nhom.

- C6 diém qua trinh tir 5 tro 1én.

7. Phuong phap, hinh thirc danh gia két qua hoc tap

Piém Hinh thirc Noi dung dwgc danh Tron
thanh t6 chirc danh | CPR | gia (chwong/chi dd) Quy dinh & g
phan gia
7.1 Tham gia cac | CLO1 | Chuong 1 - Tham gia day du | 10%
hoat dfng trén cic budi hoc theo
< LO2 h 2 :
16p CLOZ | Chuong quy dinh, hoan thanh
CLO3 | Chuong3 cac bai tap tu hoc.
CLO4 | Chuong4 - Tich cyc phat biéu
CLO5 Chu’ong 5 }” kién, dél’lg gép bai
trong cac hoat dong
CLO6 | Chuong6 trén 16p
Chuong 7
7.2 Kiém tra | CLO1 | Chuong 1 - Hoan thanh céac bai | 20%
thuong ky CLO?2 h 2 tap (exercises), bai
Chuong tu hoc (self-study),
CLO3 | Chuong 3 tham gia thdo ludn
CLO4 | Chuong 4 trén cac dién dan
(discussion  posts),
CLOS | Chuong 5 cac video clip noi
CLO6 | Chuong 6

Chuong 7
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7.3 Kiém tra | CLO1 | Chuong 1 Kiém tra ky nang | 20%
thwong ky CLO2 | Chuong 2 Doc va ky nang Viét
CLO3 | Chuong3
CLO4 | Chuong 4
CLOS | Chuong5
CLO6 | Chuong 6
Chuong 7
7.3 Kiém tra cuoi
khéa hoc:
(Thyc hién 1
trong 2 hinh thuc
sau)
7.3.1 Hinh thdac 1: | CLO1 | Chuong 1 - Mon Doc: bai kiém | 30%
I:ilm PaI’ truc CLO2 | Chuong?2 trfal traqc‘ nghiém .40
tiép trén lop cau hoi (05 notice
CLO3 | Chuong3 reading + 15
CLO4 | Chuong 4 vocabulary and
grammar + 10
CLO6 | Chuong6 comprehension + 10
Cch cloze text), trong
uong 7 thoi gian 60 phit
- Mdn Viét: viét mot
trong hai ndi dung:
thvu moAl h?ac do:c_lp 20%
van mo ta nguol,
trong thoi gian 30
phut
731 Hinh thiac 2: | CLO1 | Chuong 1 - Mon Noi: video | 20%
Lam bai tap l6m CLO? Chuong 2 cljp ndi Yé modt chu
de dugc giao
CLO3 | Chuong 3 - Mén Nghe: c6 2-3
CLO4 | Chuong 4 phan. Phan 1: Nghe | 10%
CLOS5 | Chuong5 S ’doar‘l hoi tho’ai
ngan ro1 danh dau
CLO6 | Chuong 6 vao 5 bic tranh/ hinh
Chu'o'ng 7 anh dl:ll’lg Phan 2:

Nghe mdt doan hoi
thoai hay doc thoai.
Pién vao 10 chi tiét
b6 tréng trong bai.

- M6n Doc: bai kiém
tra tric nghiém 40
cau hoi (05 notice
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reading + 15
vocabulary and 10%
grammar + 10
reading
comprehension + 10
cloze text), trong
thoi gian 60 phut
- M6n Viét: viét mot
trong hai ndi dung:
thy moi1 hoac doan
van mod ta nguoi,
trong thoi gian 30
phut
10%
8. Tai liéu hoc tap
) X .| Muc dich sir dung
STT | Tén tic gid/mim/tén tai ligwnha xudt ban | i Sl khai
thac tai lieu
) Tai liéu | Tham
chinh khao
1 Thach, P. N. & cs (2022), Tiéng Anh co ban (Bai | Trung  tam
giang danh cho cac lop cao hoc), Truong | hoc liéu L& X
bPai hoc Bong Thap. Vi Hung
2 Betsis, A., Delafuente, S. & Haughton, S. (2012). | Trung  tam
Succeed in IELTS Speaking & hoc liéu Lé X
Vocabulary. Global ELT LTD. Vi Hung
3 Falla, T. & Davies, A. (2022). Solutions. Oxford | Trung  tam
University Press. hoc liéu Lé X
Vi Hung
4 Heyderman, E. & Treloar, F. (2019). Compact | Trung  tam
keys for school: Student's book. Cambridge | hoc liéu Lé X
University Press. Vi Hung
5 Jack, C. & Richards, F. (2003). Tactics for | Trung  tam
Listening: Student's book. Oxford University | hoc li€u Lé X
Press. Vi Hung

9. Théong tin vé giang vién day

Giang vién 1: V5 Phan Thu Ngén, Giang vién, Tién si

S dién thoai: 0986 773 535; Email: vptngan@dthu.edu.vn

Co quan cong tac hodc dja chi: Khoa Ngoai ngi, Truong Dai hoc Dong Thap
Giang vién 2: Lé Thanh Nguyét Anh, Giang vién, Tién si

S6 dién thoai: 0829 898 188; Email: Itnanh@dthu.edu.vn

Co quan cong tac hodc dia chi: Khoa Ngoai ngit, Truong Dai hoc Dong Thap
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Hudng giang day, nghién ciru chinh: Phuong phép giang day tiéng Anh
Giang vién 3: Lé Hong Phuong Thao, Giang vién, Tién si

S4 dién thoai: 0909 059 419; Email: lhpthao@dthu.edu.vn

Co quan cong tac hodc dja chi: Khoa Ngoai ngit, Truong Dai hoc Dong Thap

Huéng giang day, nghién ctru chinh: Phat trién ngdn ngi
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3. HOA HQC LUQNG TU NANG CAO
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan (tiéng Viét): Héa hoc lweng tir ning cao

- Tiéng Anh: Advanced Quantum Chemistry

- M4 hoc phan: TPC.801

- S6 tin chi: 03; sé gid tin chi: 150 (30/15/105)

- Hoc phan diéu kién (néu ¢d): Khong co

- B mén phu trach day hoc: Hoéa hoc; Khoa: Su pham khoa hoc Ty nhién
2. Muc tiéu hoc phén

2.1. Cung cap cho ngudi hoc mot sé co so cua co hoc lugng tir tng dung trong hoa hoc, céc 1i
thuyét vé lién két hoa hoc, mot s6 phuong phap tinh trong hoa hoc lugng tu,....

2.2. Hudng dan ngudi hoc van dung cac 1i thuyét vao giai quyét mot s6 bai toan co ban ciia hoa
1i thuyét.

2.3. Pinh huéng nguoi hoc van dung dugc kién thirc vao hoc tap, nghién ciru khoa hoc va day
hoc ndi dung lién quan trong chuong trinh héa hoc pho thong.

3. Téng quan vé hoc ph?m

Hoc phﬁn nay la bét budc chung cho cac chuyén nganh dao tao thac s Hoé hoc. Hoc phén
cung cap cho nguoi hoc nhiing van dé cot 16i:

Hé thdng hoa kién thirc co s dd duoc hoc & bac dai hoc, md rong va phat trién ¢ timg ndi
dung cta hoc phan Hoa hoc Iugng tir, mot linh vuc khoa hoc ¢6 vai tro chu dao trong hoc téap,
giang day, nghién ctru Hod hoc hién dai: co s& co hoc lugng tir, mot s6 van dé vé doi xing phan
tu, ly thuyét ve lién két hoa hoc, so luge vé mot so phuong phap tinh trong hoa hoc luong tir, vé
do am dién.....

Vé phuong phap luan: phuong phéap luong tir khao sat hé vi mo; phuong phap tién dé va
rong hon la phuong phap tu duy bién ching; phuong phap tu hoc, tu nghién ctru.

Lién hé vo1 ndi dung hoc tap cua cac hoc phén trong chuong trinh dao tao: Hoéa vo co,
Hoéa hiru co va mdt s6 ndi dung trong chuong trinh gido duc hdéa hoc pho thong.

4. Chuin diu ra

M3 M ta chuin dau ra Anh xa véi Miic dd
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 | banh gia cac khai niém, qui luat, li tl}uyét vandidung | PLO1, PLO2, 5
lién quan trong gidi han cuia hoc phan. PLO5
4.2 Ky nang
CLO2 | Van dung cac li thuyét, qui ludt gia quyét thanh cong | PLO3, PLO4 4
bai toan co ban cua héa li thuyet trong ting ndi dung
cu thé.
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CLO3

Xay dyung chu dé day hoc phu hop voi chuong trinh
giao duc pho thong mén Hoa hoc dap ung yeu cau
gido duc phd thong

PLO5

PLOS, PLO4, 5

4.3 Mirc tu chi va chiu trach nhiém

CLO4

gioi.

Tb chic duoc hoat dong Ung dung thanh tuu khoa
hoc chuyén nganh trong day hoc boi dudng hoc sinh

PLOY

CLOS

Trung thuc, khach quan trong viéc thyc hién tinh
toadn, xu ly, bieu dién, dién giai cac két qua tinh toan
hoa hoc luong ti.

PLOS8

5. Noi dung va phwong phap, hinh thirc to chirc day hoc

S6 tiét Phwong phap, Chuan bj cia
Chuong/N¢i dung CDR hinh thirc to nguoi hoc
LT | ThH | TH chire day hoc

Chuong 1. MOTSO VAN | 4 | 3 17 | CLO1, | - Phuong phap: | Nghién ctru dé

PE CO SO CLO2, | GV: thuyét | cuong hoc phan,

1. Céc cb \ CLOS3, | trinh; néu tinh | nghién ctru cac
.1. Céc cong cu cua Co B oz =

hoc lugng tu: toan tir va CLO4, | hudng, Bat van ool dur{g trong

: . CLO5 | de,... gido trinh, tai

ham song
1.1.1. Toan tr
1.1.2. Ham song

1.2. Phuong trinh
Srodingo (Schrdédinger)

1.2.1. Dang phuong trinh
khai quat, trang thai dimg

1.2.2. Loi giai (nghiém)
cta phuong trinh

1.3. Thuyét biéu dién trong
Co hoc lugng tir

1.3.1. M& dau
1.3.2. Noi dung

1.4. Phuong phap bién
phan

1.5. Su gan ding obitan
1.6. Ham song toan phan

1.6.1. Spin electron va
ham séng spin

1.6.2. Ham song toan phan
(ASO)

1.7. Ham song dinh thuc

HV lam viéc
theo nhom: bao
cdo, thao luan,
lam bai tap, xay
dung chu dé day
hoc (du kién);

- Day hoc theo
hinh thic: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

liéu tham khao;
chudn bi noi
dung bao céo
theo yéu cau cua
giang vién; két
ni cac ndi dung
co lién quan voi
ndi dung trong
chuong  trinh
moén hoa hoc
GDPT
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1.7.1. Nguyén li phan doi
xung

1.7.2. Ham so6ng dinh thirc

Chuong 2. PO AM PIEN

2.1. B9 am dién nguyén tu
theo Pauling

2.1.1. Khai niém

2.1.2. T}lang d6 am dién
tuong doi cua Pauling

22. b6 am dién theo
Mulliken

2.2.1. Co s& va biéu thirc
tinh

2.2.2. Thang d6 am dién
tuyét doi

2.3. P06 am dién obitan

2.3.1. b6 am dién theo
J.Hinze va cdng su

2.3.2. b6 am dién obitan
2.4. B6 am dién nhom
2.4.1. Khai niém

2.4.2. Phuong phap xac
dinh

2.5. Vai tro cua d0 am dién
trong hoa hoc

2.5.1. Trong nghién ctru

2.5.2. Trong giang day

14

CLO1,
CLOZ,
CLO3,
CLO4,
CLO5

- Phuong phap:
GV: thuyét
trinh; néu tinh
huéng, Pat van
de,...

HV lam viéc
theo nhom: bao
cao, thao luan,
lam bai tap, xay
dung chu dé day
hoc (du kién);

- Day hoc theo
hinh thic: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

Nghién ctru dé
cuong hoc phén,
nghién clru céc
ndi dung trong
gido trinh, tai
liéu tham khao;
chudn bi noi
dung bao céo
theo yéu cau cua
giang vién; két
nbi cac ndi dung
c6 lién quan véi
ndi dung trong
chuong  trinh
moén hoa hoc
GDPT

Chuong 3.

POI XUNG PHAN TU
3.1. Yé’u, t6 ddi xung va
toan tu doi xing

3.1.1. Yéu t6 d6i xting
3.1.2. Toan tir (phép) ddi
xung

3.2. Nhom diém dbi xtmg
3.2.1. Mot sb diém co s¢
va li thuyét nhom

3.2.2. Nhom diém dbi
xung

21

CLO1,
CLOZ,
CLO3,
CLO4,
CLO5

- Phuong phép:
GV: thuyét
trinh; néu tinh
huéng, bat van
de,...

HV lam viéc
theo nhom: bao
cao, thao luan,
lam bai tap;

- Day hoc theo
hinh thtc: Truc
tiép, truc tuyén;
két hop truc

Nghién ctu dé
cuong hoc phan,
nghién clru cac
ndi dung trong
gido trinh, tai
liéu tham khao;
chudn bi néi
dung bao céo
theo yéu cau cua
giang vién.
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3.3. Biéu dién nhém
3.3.1. Khai niém
3.3.2. Bang dic biéu
3.3.3. Tich truc tiép
3.4. Ung dung

3.4.1. Phan loai phan tu
hoéa hoc

3.4.2. Lam don gidn hoa
su tinh Hoa lugng tir

3.4.3. Bao toan dbi xtmng
MO trong phan ung hoa
hoc

tuyén va truc
tiép.

Chuong 4

HAI THUYET VE LIEN
KET HOA HQC

4.1. Thuyét lién két hoa tri
(VB)

4.1.1. Co so

4.1.2. So dd hoa tri va bai
toan benzen.

4.2. Thuyét obitan phan tix
(MO)

4.2.1. Co so

4.2.2. Xét cac lién két hoa
hoc trong don chat, hop
chat

4.2.3. S6 hang phan tir

17

CLO1,
CLO2,
CLO3,
CLO4,
CLOS

- Phuong phap:
GV: thuyét
trinh; néu tinh
huéng, Pat van
de,...

HV lam viéc
theo nhom: béo
cao, thao luan,
lam bai tap, xay
dung chu dé day
hoc (du kién);

- Day hoc theo
hinh thic: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

Nghién ciru dé
cuong hoc phén,
nghién ciru cac
noi dung trong
gido trinh, tai
liéu tham khao;
chuan bi noi
dung bao céo
theo yéu cau ctia
giang vién; két
nbi cac ndi dung
c6 lién quan véi
ndi dung trong
chuong  trinh
mén hoa hoc
GDPT

Chuong 5

THUYET MO TRUONG
TU HOP

5.1. Biéu thirc nang luong
cho mdt cau hinh vo dong
5.1.1. Ham séng, toan tu
Haminton

5.1.2. Biéu thirc ning
luong

5.2. H¢ phuong trinh
Hartree — Fock (Hactori-
Foc)

18

CLO1,
CLOZ,
CLO3,
CLO4,
CLO5

- Phuong phép:
GV: thuyét
trinh; néu tinh
huéng, bat van
de,...

HV lam viéc
theo nhom: bao
cao, thao luan,
lam bai tap;

- Day hoc theo
hinh thtc: Truc
tiép, truc tuyén;
két hop truc

Nghién ctu dé
cuong hoc phan,
nghién clru cac
ndi dung trong
gido trinh, tai
liéu tham khao;
chudn bi néi
dung bao céo
theo yéu cau cua
giang vién.
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5.2.1. Ap dung phuong
phap bién phan

5.2.2. H¢ phuong trinh
Hartree - Fock

5.3. H¢ phuong
Roothaan (Ruthan)

5.3.1. Mé& dau

5.3.2. H¢é phuong trinh
Roothaan

trinh

5.4. HE vO mo&

5.4.1. Ham song khong bi
han ché

5.4.2. Ham mét dg spin.
Biéu thirc nang lugng

tuyén va truc
tiép.

Chuong 6 6 2 18 | CLO1, | - Phuong phap: | Nghién ctru ‘dé
MG PAU VE TUONG CLO2,1 GV:  thuyét | cuong hoc phan,
TAC CAU HINH CLO3, trlr!h; néu tlr]h nghién ciru cac
CLO4, hg@ng, bat van | ndéi dung trong
6.1. Cac khai niém CLO5 | de,... gido trinh, tai
6.1.1. Ham séng dinh thirc HV lam vigc | liou, tham khao;
trang thai co ban h¢ vo kin theo nhom: bao | Shuan l,)l not
2 H3 5na kich thich cdo, thao luan dung bao cao
6.1.2. Ham song kich thic lam bai tap: | theo yéu cau cta
don, bdi (doi, ba,...) ap; giang vién.
6.1.3. Tuong tac cau hinh - Day hoc theo
(Cl) hiph thic: Truc
C o ti@p, truc tuyén;
6.2. So lugc vé .101 giai két hop truc
phuong trinh Srodingo tuyén va truc
6.2.1. Toan tr Haminton, tiep.
ham song
6.2.2. Tririéng nang luong
E, dang ma tran cua E.
6.3. Bai toan Ha theo ClI
6.3.1. Ham song
6.3.2. Lo1 gidi phuong
trinh Srodingo
6.3.3. Dang ma tran cua E,
bi€u thic cac phan tur cla
E theo CI.
Tong: 30 | 15 | 105
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- Tich cuc hoan thanh cac nhi¢m vu hoc tap.

- Thuc hién day du thoi gian hoc trén 16p va tu hoc.

7. Phwong phép, hinh thirc danh gia két qua hoc tap

Piém thanh Hinh thirc . Trong
phin t6 chirc danh gia MT/ CbR Quy dinh s0
Diém chuyén can Thai d6 hoc tap bap ung yéu 0,1
cau hoc tap
- Thuyét trinh, thao | CLOL, - Bai thuyét trinh
Diém qua trinh lugn i gtgé’ - Hoan thanh tiéu luan
- Bai tiu luan, CLO4. CLO5 | - Chuén bj bai gidi cho | 0,4
- Bai giai cac bai tap cac bai tap
- Bai kiém tra gitta ki - Tham dy hoc du thoi
gian va lam bai kiém
tra.
Thi HP Ty luan (hodc bai béo | CLOL, - Tham dy 80% tiétly | 0,5
cdo khi hoc truc tuyén) | CLOZ2, thuyét
CLO3 . .
: -Th 120 ph
CLO4, CLO5 i viet 120 phat
8. Tai liéu hoc tap
. Muc dich sir dung
STT Tén tac gid/nam/tén tai liéu/nha xuat Dia chi khai thac
ban tai liéu ——
Tai liéu | Tham
chinh khao
1 | Nguyén Pinh Hu¢, Nguyén Buc Chuy, | Trung tam TT -
Thuyét lwong tir vé nguyén tu va phan tw. | Thu vién L& Vi X
Hai tap; NXB Giao duc, 2003 Hung
Tran Van Tan, Tran Qudc Tri, Gi4o trinh | Trung tam TT -
) hoa hoc luong twr tinh toan, NXB Gido duc, | Thu vién Lé Vi X
2016. Hung
Lam Ngoc Thiém, Co 56 héa hoc heong tir, | Trung tam TT - X
3 | NXB KH&KT 2008 Thu vién Lé Vi
Hung
P. W. Atkins and R.S. Friedman, Molecular | Trung tam TT - X
4 Quantum Mechanics, Oxford University | Thu vién Lé Via
Press, 2011. Hung
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9. Théong tin vé giang vién day
Giang vién 1:
- Ho va tén: Tran Qudc Tri
- Chtrc danh, hoc ham, hoc vi: GVCC, PGS. TS
- Pon vi cong tac: Truong Pai hoc Pong Thap
- Dién thoai: 0918329364
- Email: tqtri@dthu.edu.vn
- Huéng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
Gidng vién 2:
- Ho va tén: Bui Tho Thanh
- Chirc danh, hoc ham, hoc vi: GVCC, PGS, TS
- Bon vi cong tac: Truong Pai hoc Khoa hoc tu nhién Tp. Ho Chi Minh
- Bién thoai: 0913127475
- Email: btthanh@hcmus.edu.vn

- Huéng giang day, nghién ctru chinh: Hoéa hoc lugng tir tinh toan


mailto:btthanh@hcmus.edu.vn
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HOQC PHAN 4. HOA VO CO NANG CAO
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: HOA VO CO NANG CAO

- Tén tiéng Anh: Advance inorganic chemistry

- M hoc phan: TPC.802

- S6 tin chi: 3; Tong s6 tiét tin chi (LT/ThH/TH): 150 (30/15/105)

- Hoc phan diéu kién (néu ¢6): khong c6

- B mon phu trach day hoc: Su pham Ho4 hoc - Khoa SP Khoa hoc ty nhién
2. Muc tiéu

Sau khi hoc xong hoc phan nay, hoc vién

- Viét va goi tén cac nguyén td va hop chét vo co nhu: cac hop chét nhj phan, acid, base,

muoi, mudi kép.

- Tr cac kién thirc vé hoa hoc cac nguyén té dé giai thich va tinh cac bai toan hoa hoc trong
mot so dé olympic hod hoc.

- Van dung céc 1y thuyét hoa hoc dé giai cac bai toan vé thanh phan ton tai trong dung dich,
tinh pH va cac thanh phan cua ching; thiét 1ap dugc so do pin dién tir cac gia tri thyc nghiém da
cho trong cac phan ung oxy hoa — khtr.

- Giai thich ban chat lién két trong phtrc chat theo thuyét VB, truong tinh thé va thuyét MO;
Tinh dugc céac bai toan 1ién quan dén thong so tach, A; nang lugng ghép doi, P, budc séng va xac
dinh mau xéac cua mot s6 phuc thuong gap.

- M6 ta dugc vé cau tao va lién két nguyén tir trong vat liéu ran va giai dugc cac dang bai
tap c6 lién quan dén cac thong s6 cua mang tinh thé cua vat li¢u.

- Giai thich dugc cac tinh chét co ban, cac phuong phap téng hop va dic trung tinh chét,
cac ung dung quan trong cua mot so loai vat li¢u “than thién moéi truong” dang dugc quan tam
nghién ctru nhiéu hién nay.

3. Tong quan vé hoc phin

Chuyén dé nay gém c6 hai phan, trong do phén mdt nham trang bi cho hoc vién h¢ thong
nhiing klen thire va ky nang co lién quan dén ciu tao nguyén tr va bang hé thong tudn hoan;
nhitng van dé vé hoa hoc cac nguyén to  phi kim néng cao; cau triic mang tinh thé va mot sb kiéu
mang tinh thé quan trong; gidi thiéu dén hoc vién mot sé loai vat liéu “xanh” dang dugc quan
tdm nghién ctru va img dung nhiéu hién nay. Chuyén d& nay trang bi cho hoc vién hé thong nhimng
kién thiic co s& Ve cac h¢ thong tén goi theo danh phap IUPAC, ban chat ctia sy bién d6i tinh chat
ctia cac nguyén to va hop chét trong bang hé thong tuan hoan. Vén dung céc kién thirc hoa hoc
dé giai thich lién két va tinh chat ctia cac phirc chat.

4. Chuin diu ra

M0 ta chuin dau ra Anh xa v&i Mic d6

Ma 9
(CLOs — Course Learning Outcomes) CBR CTDT | nang lyc

4.1. Kién thirc
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CLO 1 Giai ‘[thh V’a tinh céc bai toan hod hoc trong mot so dé PLO1L 4
olympic hod hoc.
CLO 2 Qlal gflc l?al ’toar} ’Ve .dung d1ch Ava thiét 1ap duoc so do PLO? 4
pin di¢n tir cac gia tri thuc nghiém
CLO 3 Q}al thich lzan chat l}en kFt VaA’tmh todn cac thong so PLO? 4
lién quan dén hop chat phtrc chat.
CLO 4 be xua,t cac pAhu’o:ng [zhag tonig hop va giai thich cac dac PLO1 3
trung tinh chat cua vat liéu vo co.
4.2. Ky nang
CLO5 Ttle hién klia nang ‘uf hoc, tu nghién ctru cac van dé co PLO3 4
lién quan dén Hoa vo co
CLO6 T’ham gia tot cac hoat dong theo nhom trong va ngoai PLOS 5
16p hoc
4.3. Mirc tu chi va chiu trach nhiém
CLO 7 gl(é y thirc ky luét va ton trong tinh doan két trong tap PLOG 5
CLO 8 Trupg thl"IC, tu chu trong viéc thict 1ap ke hoc hoc tap va PLOS 5
nghién clru
5. Noi dung va phuong phap, hinh thirc td chirc day hoc
S6 tiét Phuong phap, A b o
Noi dung CDPR | hinh thirc tb Ci‘l“f‘rgibﬁ(f:a
LT | ThH | TH chirc day hoc guothe
Chuong 1. Danh phap cac | 03 | 02 10 | CLOS5 |- Thuyét trinh, |- Poc tii liéu
hgp chat vo co CLO6 giai thich, thao | [1, tr 68-114]
1.1. Danh phép cac hop chit cLO 7 luan nhom, bdo | cpia nhem
. P 4 Ccao. 5 A
nhi nguyén to thao ludn (4-6
, . CLO8 |-
1.2. Danh phép cua cac hop _Day hoc tryc | hoc
A A tiép hoac ket hop | vién/nhom).
chat chura ion da nguyén tur e
truc tiép VOi truc | | \pom duoc
.3. Danh phép céc aci A ! :
1.3. Danh phép cac acid, ba,s-e tuyén chon b0 céo
1.4. Danh phap cac muoi, - Hoc vién bao | phai nop lai san
muoi hydrate va muoi kép cdo két qua dua | pham bdo cdo
vao cac nhi€ém vu
duogc giao
Chuong 2. Héa hoc ciac| 04 | 02 | 15 [CLO1 |- Thuyét trinh, |- Poc tai liéu
nguyén to phi kim ning cao CLOS giai thich, thao | [2]
2.1. Nhitng tinh cht chung CLog | wan mhom, bio | chia phom
, . A LA —_— Cao. 5 A
cua cac nguyén to phi kim thdo luan (4-6
. LO7 |-
22. Tinh chit ddc biét cia Lo |- Day hoe twe \hoc
mdt sO nguyén to phi kim CLO g | Mep hogc KL hop vien/nhom).
truc ti€p voi truc Nhe
i - om duogc
tuyen . ,
chon bao cao
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Sé tiét Phwong phap, Aoro o
Noi dung CDR | hinh thirc t6 C'l:“z‘;ibﬁ::a
LT[ ThH [ TH chire day hoc o1 A
2.3. ang dung quan trong cua - Hoc vién bao | phdindp lai san
mot s6 nguyén to phi kim cdo két qua dya | pham bdo céo
vao cac nhiém vu
duoc giao
Chuong ,3. Hoa hoc cac | 04 02 15 [CLO1 |- Thuyét trinh, | - Poc tai liéu
nguyén to kim loai nang cao CLO5 giai thich, thao | [3]

3.1. Gi6i thiu chung v& cdc lugn nhom, bao | cpia pypom
N ) CLO6 | céo. A
nguyén to kim loai thdo luan (4-6

. CLO7 |-
3.2. Tinh chat cua cac don " ;Diyvhc'l){cgt 'E’LIC hgc Inhé
chat va hop chat cac nguyén CLO g | NP hogc ket hop vién/nhom)
t6 nhom IA, 1A, HIA fruc UCp VOTIUC | . Nhom  duge
x . tuyen chon bdo cdo
3.3. Mdt s0 dac trung cia cac A e A1
Ak 1. . 2 - Hoc vién béo | phai ndp lai san
nguyén t0 kim loai chuyén LA . v,
tiép cdo két qua dua | pham bao cao
) vao cac nhiém vu
3.4. Tinh chat cua cac don dugc giao
chat va hop chat cac nguyén
t6 nhém 1B, 1B, VIB, VIIB,
VIIIB.
Chuong 4. Mot s phantmg | 04 | 02 | 20 |CLO2 |- Thuyét trinh, |- Poc tai liéu
quan trgng trong Hoa hoc cLO 5 | gidi thich, thao [4]
vo co , CLO 6 Ll;%n nhom, béo | Chia nhém
4.1. Mgt s0 cac phan loai ' thao luan (4-6
phan tng trong Ho4 hoc Vo CLOY |- Day hoc truc | hoc ién/nhom).
co CLO 8 tiép h'()AETIC k,é’[ hop - Nhém duoc
4.2. Phan tmg két tua gll;%r?ep Vol trye chon bao céo
. R hai nop lai san
4.3.Ph hoé kh . Pratfep
an ung oxy hoa Kiu - Hoc vién béo | pham bao céo
4.4. Phan l:l'l’lg oxy hoa khtr cao két qué dua
4.5. Thé dién cuc va pin dién vao cég nhi¢m vy
duoc giao
Chuwong 5. Hoa hec phirc | 05 | 02 | 20 | CLO3 |- Thuyét trinh, |- Doc tai ligu
chat niang cao CLOS ;giaili th}ilc‘:h, t{)lé}o [5]
5.1. M& ddu vé hod hoc phire CLOG | ot MHOM- D891 Chia nhom
chét cao. thao luan (4-6
. CLO7 |-
5.2. Lién két hoa hoc trong t"Diy“hi(it E‘.IC hf')AC Inh
phitc chit cLO 8 | tiep hodc ket hop | vien/nhém).

5.3. Cac phan tng va co ché
phan g trong phurc chat
5.4. Mot sb phtrc chét c6 hoat
tinh sinh hoc

truc tiép voi truc
tuyén

- Hoc vién bao
cdo két qua dya

- Nhom duoc
chon bdo cao
phai nop lai san
pham bao cao
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S6 tiét Phuong phap, T
Noi dung CDR | hinh thirc t6 C'l:“z‘;,ibﬁ:;‘a
LT [ ThH | TH chirc day hoc ot he
vao cac nhiém vu
duoc giao
Chlr(rng 6. Ciu triic mang | 04 02 15 | CLOS5 |- Thuyét trinh, | - Poc tai liéu
tinh theé caa vat liéu CLO6 zlgia}i th}l;c:h, tlgé’lo [4]

6.1. Chu tao va lién két uan nhom, baoc | chija  nhém
A o e 1AL L CLO 7 | c4o. . A
nguyén tu trong vat li€u ran thdo luan (4-6

. ) . CLOS8 |-
6.2. CAu tao mang tinh thé 1§ D@y hoc tryc \hoo
o A 2 tiép hodc két hop | vién/nhom).
uong cua vat li¢u ran e

i i true tiép voi truc | \po duoc

6.3. Cau tao mang tinh thé tuyén , :
1A 2 chon bado cao
thue cua vat liéu ran i , A
] ) - H(_)c’ vién bao pha}l ndp lai san
6.4. Cau trac va tinh chat cua cédo két qua dua | pham bdo cdo
mot s0 kiéu mang tinh thé vao cac nhiém vu
quan trong duoc giao
Chuong 7. Mt s6 loai vat | 06 | 03 | 20 |CLO4 |- Thuyét trinh, |- Poc tai liéu
liéu “xanh” CLO5 tlgiaili th}iﬁh’ '[1};2?.0 [4]
7.1. Mot sé loai vat lidu c6 uan nhom, Ba0 | - chia  nhém
X CLO6 | cao. . A
dung luong hap phu cao thdo luan (4-6
CLO7 |-
7.2. Vit liéu quang xtc the _Day hoc tryc | hoc
) CLO 8 | tiep hodc ket hop | vien/nhom).
7.3. Mot sb loai vat liéu truc tiép véi truc .

S, \ T 7| - Nhom duoc
composite ing dung trong xur tuyén , ;
Iy moi truong chon bdo cdo

) - Hoc vién bao | phai nop lai san

7.4. Céc phuong phép ché tao cao két qua dua | pham bdo cdo
vat liéu vao cac nhiém vu
7.4.1. Phuong phap co hoc dugc giao
7.4.2. Phuong phap ly - hoa
7.5. Céc phuong phdp xac
dinh dac tinh cua vat liéu
7.5.1. Pho nhiéu xa tia X
7.5.2. Phuong phap xac dinh
dién tich bé mat
7.5.3. Pho hong ngoai
7.5.4. Phé SEM-EDS, SEM,
TEM
7.5.5. Phd phan xa khuéch tan
tur ngoai kha kién (UV — Vis)

Tong 30 | 15 | 105
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6. Yéu cau doi véi ngudi hoc

- Bi hoc diing gio, ddy du, dong gop ¥ kién xay dung bai, tich cuc tham gia thao luan nhom.

- Chuén bj tdt bai hoc trudc khi 1én 16p, thuc hién t6t nhitng yéu cau va nhiém vy cia GV

da giao.

- Xac dinh dugc muc tiéu cua mon hoc, lya chon phuong phap tu hoc phu hop, tham khao

cac tai li¢u duogc gioi thiéu, va tu tim doc céc tai li€u co6 lién quan

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Diém . L N¢i dung danh gia
thanh | Hinhthueto | pp Quy dinh Trong
A chirc danh gia ’ i)
phan
- Chuyén can CLOS5 Mirc do dong gop | - Tham gia hoc tap
_ Péng gbp xdy | CLO 6 xaydung bai hoc day du :
1 dung bai CLO 7 10%
CLO 8
Thuyét trinh cac | CLO5 | Bai béo céo theo | - Tat ca hoc vién
ndi dung thdo CLO 6 tung chu dé cua | déu tham gia bao
2 luan theo nhém nhom (t€n chu d¢€; | cdo it nhat 1 lan | 10%
CLO7 ndi dung; hinh thire) | danh gia dat
CLO 8
- Lam kiém tra CLO1 Kiém tra tu luan 60 | - Tham ’dl_l’ i‘g nhat
ngay sau khi ket | ~ 55 phut 80% so tiet ly
3 thiic mon hoc thuyét 30%
CLO 3
CLO4
Thj két thiic hoc | CLO 1 Thi tu luém‘ 90 | Thyc hién dang
phan/Bai  thu LO 2 phut/cac chu dé lam | nhitng quy dinh & 0
4 hoach khhi hoc CLO thu hoach cac muc trén 50%
truc tuyén CLO3
8. Tai liéu hoc tap
Muc dich sw
. Dia chi dung
STT Tén tac gia/nam/tén tai liéu/nha xuat ban khai thac )
tai liéu Tai liéu | Tham
chinh khéo
Website IUPAC: https://iupac.org/wp- | https://iupac
content/uploads/2016/07/Red_Book_2005.pdf .org/wp-
1 | Neil G. Connelly, Ture Damhus, Richard M. | content/uplo X
Hartshorn, Alan T. Hutton (2005), Nomenclature of | ads/2016/07
Inorganic Chemistry (IUPAC recommendations), | /Red_Book
RSC. _2005.pdf
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Muc dich sw
) Dia chi dung
STT Tén tac gia/nam/tén tai liéu/nha xuat ban khai thac )
tai liéu Tailiéu | Tham
chinh | khao
Hoang Nham (2018), Hoa hoc Vo co Co ban, Tdp 2, Thu vién
2 | Cac nguyén to Hoa hoc dién hinh, NXB GD Viét LVH X
Nam.
TS. Bui Vian Thing (chu bién), ThS. Pham Minh
Xuan, ThS. Tr%?m Thi Xuén Mai, ThS. Bang Thi Thu Thu vién
3 | Li€u, ThS. Tran Thi Ngoc Anh, TS. Nguyén Van LVH X
Hung (2020), Giao trinh Hoa hoc cdc nguyén to kim
loai, NXB Pai hoc Can Tho
TS. Nguyén Vin Hung (cht bién), TS. Bui Thi Minh
Nguyét, TS. Bui Vin Thang, ThS. Nguyén Hiru Nghi, The vién
4 | ThS. Nguyén Ngoc Bich, ThS. Bang Thi Thu Licu LVH X
(2020), Giao trinh Vit liéu vo co, NXB Dai hoc Can
Tho
5 Tran Thi Binh, 2008 Co s¢ Héa hoc phurc chat, NXB | Thu vién X
KH&KT. LVH

9. Thong tin vé giang vién day
Giang vién 1: TS.GVC. Nguyén Vin Hung
S dién thoai: 0988 449 905 ; Email: nguyenvanhung@dthu.edu.vn
Co quan cong tac hodc dia chi: Truong Pai hoc Pong Thap
Giang vién 2: TS.GVC. Bui Vin Thing
S6 dién thoai: 0986671145; Email: bvthang@dthu.edu.vn

Co quan cong tac hodc dia chi: Truong Dai hoc Pong Thap
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5. HOA HU'U CO NANG CAO

PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Héa hoc Hiru co Nang cao

- Tén tiéng Anh: Advance Organic Chemistry
- M4 hoc phan: HHHC 505

- S6 tin chi: 03; Tong sd tiét tin chi (LT/ThH/TH): 150 (30/15/105)
- Hoc phén diéu kién: khong c6

- B mén phu trach day hoc: SP Hoa hoc; Khoa: Su pham Khoa hoc Ty nhién

2. Muc tiéu

Sau khi hoc xong hoc phan nay hoc vién c6 thé:

- Giai thich duoc mot sd tinh chat cua hop chét hitu co

- Viét dung co ché lap thé va xéac dinh dugc hudng tao san pham chinh cho cic phan tng

htru co

- Xéc dinh dugc dac trung vé cau tao cua hop chét hitu co tir két qua ph(f) dd tur cac pho: tir
ngoai (UV — Vis); pho hong ngoai (IR), cong hudng tir proton (*H-NMR), pho khéi lwgng (MS)

- Phén biét duoc khung cac hop chét hiru co ¢6 hoat tinh sinh hoc quan trong trong tu nhién

3. T(z)ng quan vé hoc phz“m

Chuyén dé Hoa hoc Hiru co nang cao nghién ctru cha yéu céc kién thirc vé: cau tao hoa
hoc va ciu trac khong gian; c4u truc electron va hiéu ung cAu truc; quan hé gitra cAu trac va mot
s tinh chat; co ché phan mg trong hoa hoc hiru co; nhiing déc trung cua cac phuong phap phé
tr ngoai (UV — Vis); phd hong ngoai (IR), cong huong tir hat nhan (*H-NMR, **C-NMR ), ph
khdi lugng (MS); gidi thiéu mot sé hop chat thién nhién c¢6 hoat tinh sinh hoc

4. Chuin diu ra

Mo ta chuan dau ra

M Anhxavéi | Miec d
(CLOs — Course Learning Outcomes) CBR CTDT | nang lyc
4.1. Kién thirc
CLO 1 G71a1 thich (}u(jE su bién thién vé tinh chat acid va base PLO1 3
cua hop chat hiru co
CLO 2 V~1et duogc co ché 1ap thé cua cac phan ung trong hoa PLO? 4
hiru co
Xéc dinh dugc dugc dac trung vé céu tao cua hop chat
CLos3 hitu co tir phd UV-Vis; IR; *H-NMR, MS PLOZ 3
CLO 4 P%lan biét duqi cac khung hop chat hiru co quan trong PLO1 3
c6 trong tu nhién
4.2. Ky nang
CLO5 TPe hién Id}a nang tu h(_)CN, tu nghién ctru cac van deé co PLO3 4
lién quan dén Hoa hoc Hitu co
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2.2. Cic lién két yéu hon
lién ket cong héa tri
2.2.1. Lién két hydro

2.2.2. Lién két trong phuc
chuyén dich dién tich

- Trong mdi budi
hoc, GV s€ goi
béat ky nhoém nao
lén b&o cao két
qua

CLO 6 T’ham gia tot cac hoat dong theo nhom trong va ngoai PLO5 5
16p hoc
4.3. Mirc ty chi va chiu trach nhiém
CLO 7 t(lil(é v thirc ky ludt va ton trong tinh doan két trong tap PLOG 5
CLO 8 Tfung ‘Fl}uc,’tu chu trong vi¢e thiét 1ap ke hoach hoc tap PLOS 5
va nghién cuu
5. Noi dung, phwong phap, hinh thirc to chirc day hoc
S6 tiét Phuong phip, 2oL o
A R r (A Chuan bi cua
Noi dung LT | ThH | TH CDbR hlI’lh thire to o e
chire day hoc :
Chwong 1. CAU TAO| 05| 02 | 20 [CLO5 |- Phuong phip |- Poc tai ligu
HOA HQC VA CAU cLO 6 | giang day hoc: | [1, 6]
TRUC KHONG GIAN Thuyét trinh, giai . .
. . A - Chia nhom
£ . CLO 7 | thich, thao luan , A
1.1. Ciu tao hoa hoc CLO S8 5 _ | thao luén (2-3
1.1.1 Thuyét cAu tao hoa hoc - Trong moi budi | hoc
. o i hoc, GV s& goi | vién/nhom).
1.1.2. Dong dang bt ky nhém nao | Hoc vién ty
1.13. Déng phan cAu tao Ién bao ciao két | chon chu .dé
. 5 qua (hoac GV goiy
1.2. Cau hinh va dong chu d&) d&é
phén cau hinh chudin bi bdo
1.2.1. Khéi ni¢ém céu hinh va cao
danh phép cau hinh - Nhém duoc
1.2.2. Bong phén hinh hoc chon bdo céo
A A phai nop lai san
1.2.3. Bong phan quang hoc phim bao céo
1.3. Cau dang
1.3.1. Cu dang ctia hop chat
mach hé
1.3.2. Cau dang ctia hop chat
vong no
Chwong 2: CAU TRUC| 04 | 02 | 15 [CLO5 |- Phuong phip |- Poc tai ligu
ELECTRON VA HIEU giang day hoc: | [1, 6]
, . , : CLO®6 I
UNG CAU TRUC Thuyét trinh, giai Chia nhém
N T CLO 7 | thich, thdo lun |, 1a_nho
2.1. Lién ket cong héa tri CcLO S8 ’ : thdo luan (2-3

hoc
vién/nhom).
Hoc vién tu
chon chu &
(hodac GV goiy
chu d&) &
chudn bi bao
cao
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2.23. Lién két trong hop
chat boc clatrat

2.2.4. Luc hut Vandevan

2.3. Hi¢u wng electron va
hiéu ing khong gian

2.3.1. Hi¢u ing cam ng
2.3.2. Hi¢u ung lién hop
2.3.3. Hi¢u uing siéu lién hop
2.3.4. Hi¢u ung khong gian

- Nhom duoc
chon bado cao
phai ndp lai san
pham bao céo

Chwong 3: QUAN HE 05 | 02 20 | CLO1 |- Phuong phap | - Doc tai li¢u
GIUA CAU TRUC VA cLO 5 | gidng day hoc: | [1, 6]
MOT SO TiNH CHAT Thuyét trinh, gidi | i3 11y el
CLO®6 | thich, thao lugn | _ ..o 2 °o
3.1. Khai niém tinh acid — ’ 7| giai it nhat mot
base CLO 7 | - Trong mdi budi | BT ¢6 lién
3.2. Phan loai cac hop chit cLos h(;)C’ GV S¢ gP ! ql.la,n’ Va;ChuaP
~ . oo bat ky hoc vién | bi it nhat mot
hitu co ¢6 tinh acid-base R . T
R nao dé trinh bay | cau hoi dé thao
3.3. Anh huéng ciia hi¢u két qua luan
ung cau truc den tinh acid- A A
base ciia hop chat hitu co - HV ql.enA bao
cdo phai nop lai
3.2.1. Tinh acid san pham béo
3.2.2. Tinh base cao
Chuwong 4. CO CHE| 09 | 04 25 | CLO2 |- Phuong phap | - Doc tai lidu
PHAN UNG TRONG cLO 5 | gidng day hoc: | [2, 6]
HOA HQC HUU CO Thuyét trinh, giai x. X
: CLO6 | thich, thao luan | .o 11 €20
4.1. Phan tng the ’ : giai it nhat mot
- I CLO 7 | - Trong mdi budi | BT ¢c6 lién
4.1.1. Ph th X :
an ung the goc ) CLO8 | hoc, GV s& goi | quan, va chuan
4.1.2. _Phén ung  the bat ky hoc vién | bi it nhat mot
nucleophin ndo dé trinh by | cau hoi dé thao
413. Phan tng thé ket qua luan
electrophin - HV Ién bao
4.2. Phan ung cong cdo phai nop lai
san pham bdao
42.1. Phan 1Ung cOng C40
electrophin
42.2. Phan Ung cOng
nucleophin
4.3. Phan wrng tach
4.4. Mot s6 co ché phan
ung khac
Chuong 5: NHUNG PAC | 03 | 02 | 10 | CLO4 |- Phuong phap | - Poc tai liéu

TRUNG CUA MOT SO

giang day hoc:

[4,5, 8]
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PHUONG PHAP PHO
XAC PINH CAU TAO
HQP CHAT HU'U CO

5.1. Phé tir ngoai ( UV —
Vis)

5.2. Pho hong ngoai (IR)
5.3. Pho cfng huéng tir hat
nhan

5.3.1. Phd *H-NMR
5.3.2. Phd ®C-NMR
5.4. Pho khoi lwgng

CLOS
CLO®G

CLO 7
CLO 8

Thuyét trinh, giai
thich, thao luan

- Trong mdi budi
hoc, GV s€ goi
bat ky nhom nao
lén bao céo két
qua

- Chia nhom
thdo luan (2-3
hoc
vién/nhom).
Hoc vién tu
chon cha dé&
(hoac GV goiy
chu d&) &
chuan bi béo
cao

- Nhom duoc
chon bdo cao
phai ndp lai san
pham bao céo

Chuong 6. GIOI THIEU | 02 | 02 10 | CLO4 |- Phuong phéap | - Doc tai ligu
MQOT SO HQP CHAT cLO 5 | day hoc: Thuyet | [6]
THIEN NHIEN CO trinh, giai thich, | Chia nhém
HOAT TIiNH SINH HQC CLO6 | thao luan A
N _ | thao luén (2-3
6.1. Alkaloid CLO 7 | - Trong mdi budi | hoc
6.1.1. Khai niém CLO8 I hoc, GV s& goi | vién/mhom).
_ bat ky nhom nao | Hoc  vién ty
6.1.2. Phén loai 1én bao cao két | chon chu dé
6.3. Ung dung qud (hoac GV goi y
] chu de) de
6.2. Terpenoid chudn bi bao
6.2.1. Khai niém cao
6.2.2 Phan loai - Nhom duoc
, chon bado cao
6.2.3. Ung dung phii nop lai san
6.3. Steroid pham bao céo
6.3.1. Khéi niém
6.3.2. Phan loai
6.3.3. Ung dung
6.4. Flavonoid
6.4.1. Khai niém
6.4.2. Phan loai
6.4.3. Ung dung
ON TAP + KIEM TRA 02 | 01 | 05 |CLO 1|Phuong  phdp | - Hé thong hoa
CLO 2 | thuc hién: cac kién thuc

- Hé théng hoa
cac kién thuc da
hoc va nhiing
dang bai tap quan
trong

da hoc

- Néu nhiing
van dé con
vuéng mac dé
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- Ra dé kiém tra
60 phat
- Hinh thtrc thuc
hién: truc tiép
trén 16p

ca 16p cung
giai quyeét

- "l:huc hién bai
kiém tra 60
phut

3

Tong

30

15 | 105

6. Y8u cau ddi véi ngudi hoc

- i hoc dung gid, ddy du, dong gop y kién xdy dung bai, tich cuc tham gia thao ludn nhom.

- Chuan bi tdt bai hoc trudce khi 1én 16p, thuc hién tot nhiing yéu cau va nhiém vu cia GV

da giao.

- X4c dinh dugc muc tiéu va chuin diu ra cia mon hoc dé lya chon phuong phép tu hoc
phu hop, tham khéo cac tai li¢u dugc gidi thi€u, va ty tim doc céc tai li€u co6 lién quan.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Pi¢m thanh Hinh thitc to Noi dung . Trong
phan chirc danh gia S5 danh gia uspiny s0
- Chuyén can CLOS5 | Murc do dong | - Tham gia hoc tép
- Péng gop xay | CLO 6 gop xay dyng | day da
1 dung bai bai hoc 10%
e CLO7
CLO 8
Thuyét trinh cac | CLO3 | Bai béo céo |- Tat ca hoc vién
ndi dung thao theo tung chu | déu tham gia bdo
! 040 | o g4 | theo tumg chu | deu tham gia ba
luan theo nhom dé cua nhorp cao it nhat 1 lan
9 CLOS (tAé.n Chl? g‘é; danh gia dat 20%
CLO 6 | noi dung; hinh
thire)
CLO7
CLO 8
- Lam kiém tra CLO 1|Kiém tra tu |- Tham ,du iti nhét
3 ngay sau khi két | CLO 2 | luén 60 phut 80% so et ly| 20%
thiic mon hoc thuyét
Thj két thic hoc | CLO 1 | Thi tu luan 9Q Thyc hién dung
4 phan/Bai  thu | CLO2 | phit/Chu d€ | nhitng quy dinh ¢ 500
hoach (néu hoc bai thu hoach | cac muc trén 0
truc tuyen)
8. Tai li¢u hoc tap
Muc dich sw
. . . dung
STT | Tén tic gia/nam/tén tai liéu/nha xuét bin ﬂfi‘ °:‘“.l;!‘f“
actALle! | 13iligu | Tham
chinh | khao
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bang Nhu Tai, Ng6 Thi Thuan, Héa hoc hitu co.
Tap 1, NXBGD, 2018

Trung tdm hoc
licu LVH

bang Nhu Tai, Ngo6 Thi Thuan, Héa hoc hiru co.
Tap 2, NXBG, 2018

Trung tam hoc
liéu LVH

Ngo6 Thi Thuan, Bai tdp hoa hoc hitu co, NXB
Giao duc, 2016

Trung tam hoc
liéu LVH

Nguyén Hiru Dh}h, Tran Thi D:c‘l, Ung dung mot $6
phuong phap pho nghién ciru cau trac phén tir. Nha
xuat ban Giao duc, 1999.

Trung tam hoc
liéu LVH

Nguyén Pinh "l:riéu, béi’ tap va thuc tép’ Cac
phuong phép pho, Nha xuat ban Dai hoc Quoc gia
ha Néi, (2006)

Trung tam hoc
liéu LVH

Phan Quéc Kinh (2011), Gido trinh cic hop chat
thién nhién c6 hoat tinh sinh hoc, NXBGD

Trung tdm hoc
lieu LVH

Théi Doan Tinh, Bai tip co so ly thuyét Hoa hoc
Hiru co (2005), NXB KHKT

Trung tam hoc
liéu LVH

Nguyén Thanh Hong, Cac phuong phap pho trong
hoa hoc hitu co, Nha xuat ban Khoa hoc va Ky
thuat, 2007.

Trung tam hoc
liéu LVH

9. Thong tin vé giang vién day
Giang vién 1:
- Ho va tén: TS. Bui Thi Minh Nguyét
- Bién thoai: 0399572978; Email: btmnguyet@dthu.edu.vn
- Co quan cdng tac: Khoa SP KHTN, Truong DH Dong Thap

- Huéng giang day, nghién ctru chinh: Hoa hoc cac hop chét thién nhién; tong hop vat liéu
tir biomas

Giang vién 2:
- Ho va tén: TS. L& Thi Thanh Xuan
- Dién thoai: 0919272794; Email: lttxuan@dthu.edu.vn
- Co quan cong tac: Khoa SP KHTN, Trudong DH Dong Thap

- Huéng giang day, nghién ctru chinh: Hoa hoc cac hop chét thién nhién; tong hop hitu co


mailto:btmnguyet@dthu.edu.vn
mailto:lttxuan@dthu.edu.vn
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6. NHIET PONG LUC HQC THONG Kk
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phén: Nhi¢t dong luc hoc théng ké

- Tén tiéng Anh: Statistical Thermodynamics

- M3 hoc phan: TPC.804

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Cung cap cho hoc vién hiéu biét vé méi lién hé giira cac thdng tin vé cau tric vi md cia cac
hé nhiét dong va cac thudc tinh vi moé cia hé vat ly ciing nhu cac qua trinh xay ra trong hé phan
ung hoé hoc.

2.2. Huéng dan hoc vién xac dinh gia tri cac théng sé vi mo ddc trung cho trang thai cua hé tu
cau trac vi mé cua céc tiéu phan dé giai thich nguon goc, ban chat cua cac hién tuong, cac qua
trinh xay ra trong hé.
2.3. Gidi thiéu cho hoc vién ng dung cua cac phuong phép nhiét dong luc hoc thdng ké trong
viéc xac dinh tinh chat cua cac tap hgp khac nhau cua vat chat.
3. Tong quan vé hoc phan
- Tom tit hoc phan Hoc phan nay cung cap cho hoc vién nhiing hiéu biét vé nhiét dong luc
hoc théng ké nhu thong ké cd dién, thong ké luong tir, va tinh toan cac ham nhiét dong.

- biéu kién dé hoc tbt hoc phan: bé hgc tdt hoc phan nay, hoc vién van c6 hiéu biét vé nhiét
dong luc hoc héa hoc, hda hoc luong tu, tieng Anh cho héa hoc.

-Vai tro cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 khd nang
xac dinh gia tri cac thong 50 vi md dic trung cho trang thai caa hé tir cau tric vi mo caa cac tiéu
phan dé giai thich ngudn gbc, ban chét cia cac hién tuong, cac qué trinh xay ra trong hé.

4. Chuin diu ra

Mo ta chuan dau ra Anh xa véi Mic d6

Ma 9
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc

4.1. Kién thire

CLO1 Phan tich mdi lién hé giira cac théng tin vé cau tric | PLO1, PLO2, 4
vi mé cua cac hé nhiét dong va cac thudc tinh vi mo | PLO5, PLOS,
cua hé vat ly ciing nhu cac qua trinh xay ra trong hé | PLO7

phan tng hod hoc.

4.2 Ky nang

CLO2 Xac dinh gié tri cac théng sb vi mé dic trung cho | PLO4, PLO6 4
trang thai caa hé tir cu trdc vi md cua céc tiéu phan
dé giai thich ngudn géc, ban chat cua céc hién
tuong, cac qué trinh xay ra trong hé.
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CLO3 Xac di,nh ginh chat caa céc tap hop khéac nhau cua | PLO3, PLO4, 4
vat chat bang cac phuong phéap nhiét dong luc hoc | PLO6
thong ke.
4.3 Mirc tu chi va chiu trach nhiém
CLO4 Trung t}luc, khach quan, ty tin trong xac dinh cg’tc PLOS8 5
thong s0 vi mo dac trung cho trang thai ctia h¢ tir cau
truc vi mo.
4. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phuong phip, Chuén bj
Chuong/N§i dung CDR | hinh thirc t6 cia nguoi
LT | ThH | TH chirc day hoc hoc
Mo dau 11 0 0 |CLO1 |- Phuong phap: | - Tim hiéu céc
1. Péi t h hi giang bai, tw | ndi dung Avé
Co1 WWong, pawons phap hoc, hoc nhém. | Mo dau théng
nghlen’ citu cua nhiét dong @i lie
hoc thong ké - Day hoc theo | dU2 ‘&t et
X ; %, | hoc tap.
C A hinh thuc ket
2. Vi tri va tam quan trong P
A hop truc tuyén
ctia moén hoc : -
) va truc tiép.
3. Céch tiép can véi mon hoc
Chuong 1. Céac khai niém co | 7 3 25 | CLO1 | - Phuong phap: | - Tim hiéu cac
ban giang bai, tg | nd1 dung vé
1.1. Khong gian pha va sy hoc, hoc nhém. | Cadc k’haz niem
A ox A Ay 10 o1 A A co ban thong
mo ta h¢ trong vat ly thong ké - Day hoc theo i lie
c6 dién hinh thee két | d42 fab Hed
hop truc tuyén hoc tap.
1.1.1. Mb ta vi md va md ta vi °op it Wy
A va truc tiep.
mo
1.1.2. Khong gian pha, diém
pha, qui dao pha
1.1.3. Mo ta thong ké hé
nh’iéu hat va ham phan bo
thong ké
1.2. Dinh ly vé su bao toan
thé tich pha, cac dang phat
bi€u va hé qua
Chuong 2. Co hoc thong ké | 7 | 4 | 25 | CLOL, |- Phuong phap: | - Tim hiéu cac
co dién ve céac h¢ can bang CLOZ, | giang bai, tu|ndi dung ve
21 Can be“mg théng Ké CLO4 | hoc, hoc nhom. C? hjoc tAhong:
’ - Dav hoc theo | K€ co dién vé
2.1.1. Dac diém cua tap hop Fay o . | cdc hé can
théng ké can bing hinh- thire ket ban . thdng
) hop tryc tuyén g e en
2.1.2. Gia thiet ecgodic va va truc tiép. qua Ata1 liéu
dang tong quat clia ham phan hoc tap.
bo thong ké doi voi hé can
bang nhi¢t dong
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2.2. Phan bd chinh tic Gibbs

2.2.1. Dang ham phén bo
chinh tac. Tich’phén trang
thai (tich phan thong ké)
2.2.2. Quan h¢ gilta phén bd
chinh tac va nhi¢t dong luc
hoc

- Nhiét do théng ké (M6 dun
cua phan bo chinh tac)

- Nang luong tu do thong ke.
Entropi va xac suat trang thai
- Biéu thuc cta cac ham nhiét
dong theo tich phan trang thai
2.3. Phan b6 Maxwell-
Boltzmann va trng dung

2.3.1. Chung minh dinh luat
phan b Maxwell-
Boltzmann. Entropi va Xac
suat nhiét dong

2.3.2. Biéu thirc tong quat,
phan bd theo xung luong va
phan bd theo toa do

2.33. Phan bd theo nang
luong va phan bo theo van toc

2.3.4. Tri trung binh cua nang
luong, van toc va van toc theo
mot phuong xac dinh

Chuong 3. Thong ké luong tir

3.1. Céc dinh luat phan bd
lugng tir

3.1.1. Phin bd Bose-
Anhxtanh

3.1.2. Phan bd Fermi-Dirac

3.1.3. So 7sénI71 cac dinh luat
phan bo co6 dién va lugng tu

3.2. Nang luong trong phan
tur

3.2.1. Nang luong electron
3.2.2. Nang luong dao dong
3.2.3. Nang lugng quay
3.2.4. Ning luong tinh tién

25

CLO1,
CLO2,
CLO4

- Phuong phap:
giang bai, tu
hoc, hoc nhoém.
- Day hoc theo
hinh thic két
hop truc tuyén
va truc tiép.

- Tim hiéu cac
ndi dung vé
Thong ke
lwong tir thdng
qua tai ligu
hoc tap.
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3.2.5. Nang lugng hat nhan

Chuong 4. Tinh todn cac ham
nhiét dong

4.1. Téng trang thai.

4.1.1. Pinh nghia, biéu thire
todn hoc va y nghia cua tong
trang thai

4.1.2. Tinh tong trang thai
4.1.3. Tinh cac ham nhiét
dong cua khi ly tuong theo
tong trang thai

4.1.4. Tinh toan can bang hoa
hoc

4.2. Ly thuyét nhiét dung
4.2.1. Nhi¢t dung cua khi ly
tudng

4.2.2. Thuyét luong tir vé
nhi¢t dung

4.2.3. Thuyét nhiét dung cta
Debye

4.3. Ap suit hoi cua vat rin
4.4. Co hoc théng ké cua
phéan tmg hod hoc trong chat
khi

4.4.1. Tinh tan s6 va cham d6i
trong tudng khi

4.42. Tinh hang sb toc do
theo thuyét toc dg tuyét doi

30

CLO1,
CLO3,
CLO4

- Phuong phap:
giang bai, tu
hoc, hoc nhoém.
- Day hoc theo
hinh thic  két
hop truc tuyén
va truc tiép.

- Tim hiéu céc
no6i dung vé
Tinh toan céac
ham nhiét
dong  théng
qua tai liéu
hoc tap.

Téng:

30

15

105

6. Yéu cau doi véi ngudi hoc

- Tich cyc hoan thanh cac nhi¢m vu hoc tap.

- Thuc hién déy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Piém
thanh
phan

Hinh thire

t6 chirc danh gia

CDbR

Noi dung dugc
danh gia
(chwong/chu de)

Quy dinh %

Trong
i}

1 Bai bao cdo so 1

CLO1, CLOZ2,
CLO4

Chuong
Chuong
Chuong 3

1, | Bai bao cao.

2,

0,25
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2 Bai bdo cao s6 2 | CLO1, CLO3, | Chuong 4 Bai bdo cdo. | 0,25
CLO4
3 Bai thi két thic | CLOL, CLO2, | Chuong 1, Bai thi ty ludn | 0,50
chuyén  dé/Bai | CLO3, CLO4 Chuone 2 90 phat./Chu
thu hoach g d& thu hoach
Chuong 3,
Chuong 4
8. Tai liéu hoc tap
Muc dich s
g7 | Tén tic gid/nim/tén tai ligu/nha xuit | Dia chi khai thac tai dung
ban liéu —
’ Tai liéu | Tham
chinh khao
1 Nguyén Pinh Hué, Giéo trinh hoa Iy I, | Trung tdm TT - Thu «
II, NXB Giao duc, 2004. vién L€ Vi Hung
2 | Vii Thanh Khiét, Gido trinh nhi¢t dong | Trung tam TT - Thu | X
hoc va vat ly thong ké, PH Quoc | vién Lé Vii Hung
gia,1996.
3 Tran Vin Nhan (cht bién), Ho& li, Tap | Trung tdm TT - Thu X
2, NXBGD, 1997. vién Lé Vi Hung
4 PW. ATKINS, Physical Chemistry, Oxford | Trung tdm TT - Thu X
University Press, 2023, vién Lé Vi Hung

7. Théong tin vé giang vién day

Giang vién 1:
- Ho va tén: PGS.TS. Pham Dinh Dii

- Chtrc danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoéa I thuyét va hoa li

- Bon vi cong tac: Khoa Khoa hoc Tu nhién, Truong Pai hoc Thu Dau Mot
- Dién thoai: 0979 665 444
- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ciru chinh: Vat liéu hap phuy, xtic tac

Giang vién 2:

- Ho va tén: TS. Nguyén Hitu Tho

- Chuyén nganh: Hoa Ii thuyét va hoa |i
- Dién thoai: 0983869335
- Email: nguyenhuutho03@yahoo.com

- Pon vi cong tac: Truong Pai hoc Sai Gon

- Huéng giang day, nghién ctru chinh: Héa hoc lugng tir tinh toan
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7. HOA PHAN TICH NANG CAO
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén

- Tén

hoc phan: Hoa phan tich nang cao

tiéng Anh: Advanced analytical chemistry

- M hoc phan: TPC.805
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (45/0/105).

- Hoc

phan diéu kién: khong co

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc tu nhién

2. Muc tiéu hoc phén

2.1. Cung cip cho hoc vién co so 1y thuyét vé mot s6 phuong phap chiét, sac ki duge dung phd
bién hién nay trong hoa hoc phan tich, nhitng vin dé co ban va nguyén tic trong xu 1y s6 liéu
thyc nghiém.

2.2. Hudng din hoc vién danh gia uu nhugc diém va ung dung ctia cac phuong phap chiét, sic

ki x1r 1 s6

liéu thyc nghiém va kiém tra gia thiét thong ké.

3. T(x)ng quan vé hoc phén

Hoc phan nay trang bi cho ngudi hoc vé nguyén tic, co sd, vu, nhugc diém, ing dung cua
céc cac phuong chiét, sac ki; trang thiét bi sac ki hién dai. Nhiing khai niém, thuat ngtr, dai luong
thong ké, ham phan bd, chuan ‘phan bd, tinh toan sai sd, cach ghi két qua do, cac nguyén tic xur
1y s6 liéu, kiém tra gia thiét thong ké va phén tich hdi quy tuyén tinh.

4. Chuin diu ra

Mo ta chuan dau ra

M3 Anh xa véi Mirc do
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 Phan tich nguyén téq, co sO cua cac phuong phap | PLO1 5)
chiét, sac ki, so' do thiét bi (sac ki khi, sac ki long hiéu
nang cao, sac ki ion) trong hoa hoc phan tich.
CLO2 baénh gia uu nhugc diém, tmg dung ctia phuong phap | PLO2 5
chiét, sac ki.
CLOs3 Phén tich cdc nguyén t;ﬁc trong xu 1y sO li€u thyc | PLO1 5
nghiém, kiém tra gia thiét thong ké, biéu dien két qua
phan tich
4.2 Ky nang
CLO4 | Lua chon phuong phép chiét, sic ki phii hop trong | PLO3, PLO4, 4
héa hoc phan tich. PLO5
CLO5 | X ly thanh thao s6 liéu thyc nghiém, kiém tra gia | PLO4, PLO5 4
thict thong ke, biéu dien két qua do.
4.3 Mirc tu chi va chiu trach nhiém
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CLOG6
trong cong viéc

Thé hién tinh doc 1ap, nhiét tinh, ty tin, trdch nhiém

PLO8

5. Noi dung va phuwong phép, hinh thic to chire day hoc

Chuong/Ngi dung

S6 tiét

LT

ThH

TH

CDR

Phwong phap,
hinh thirc to
chirc day hoc

Chuin bij ciia
ngwoi hoc

Chuong 1. Phwong phap
chiét

1.1. Phuong phap chiét
long-long

1.1.1. Nguyén tic va co sO
cua su chiet

1.1.2. Céc dai lugng dac
trung

1.1.3. Cac diéu kién cua sy
chiét

1.1.4. Phan loai hé chiét
1.1.5. K§ thuat chiét

1.16. Cac wu diém cua
phuong phap chiét long -
long

1.1.7. Ung dung cua
phuong phap chiét long -
long trong hdéa hoc phan
tich

1.2. Phuong phap chiét
pha ran

1.2.1. Nguyén tic

1.2.2. Cac diéu kién cua
chiét pha ran

1.2.3. Cac giai doan trong
chiét pha ran

1.2.4. Cac uu diérp cua
phuong phap chiét pha
ran

1.2.5. Ung dung cua
phuong phap chiét pha ran
trong hoa hoc phan tich

12

0

30

CLO1,
CLOZ,
CLO4,
CLO6

- Phuong phap
thuyét trinh,
phan tich, van
dap, goi mé.

- Day hoc theo
hinh thic  két
hop truc tuyén
va truc tiép.

- Tim hiéu cac
n6i dung vé phd
héap thu phan tir
UV-VIS

-Poc TLTK [1].

Chuwong 2. Sic ki khi
2.1. Ly thuyét co ban
2.2. Cot tach

15

CLO1,
CLO2,
CLO4,
CLO6

- Phuong phap
thuyeét trinh,
Xemina.

- Tim hiéu cac
n6i dung vé phd
hap thu nguyén
tt AAS, phd
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2.3. Khi mang
2.4. Khi phu tr¢

2.5. Chuong trinh hoa
nhiét 6 cho cdt sac ki khi
2.6. So db thiét bi sac ki
khi

2.7. Mot vai log_li detector
st dung trong sac ki khi

2.8. Uu nhuoc diém cua

- Day hoc theo
hinh thic  két
hop truc tuyén
va truc tiép.

phat xa nguyén
tor AES

-Poc TLTK [1]

phuong phap sic ki khi
Chwong 3. Sic ki léng | 6 15 | CLO1, | - Phuong phap | - Tim hiég cac
hi¢éu nang cao (HPLC) CLOZ2, | thuyét trinh, | n61 dung vé viéc
3.1. Nguyén o CLO4, | phan tich, van | tach, nhan biét
o EER CLO6 | dép, goimé. | cic chét, tinh
3.2. PhaI’l loai - Day hoc theo pH, vé can bang
3.3. Thiét bi HPLC hinh thie két | trong dung dich
L n hop true tuvén | Chia hop chat it
3';4' Sac ky long pha lién nggmc " YN tan, can bing
két : p- , A
tao phuc, can
3.5. Ung dung cua sac ky bang oxi hoa
long pha lién két Khur
-Doc TLTK [1].
Chuong 4. Sic ki trao doi | 6 15 | CLOL, |- Phuong phap |- Tim hiéu céc
ion, sac ki ion CLO2, | thuyét trinh, | ndi dung vé céac
i oia CLO4, | phan tich, van | phuong  phap
4.1. Kh o 2.
nalniem CLO6 | dap, goimo. | phan tich khoi
4.2. Tong hop ionit lugng, phén tich
,\ .. - Day h h R .
4.3. Phan lpal ionit hinhay tht')r(c: tkeé(?[ thé tich (chuan
4.4. Can bang trao doi ion h x| do).
45. Tinh chon loc cua o Y| TR (]
nhua trao doi ion va fryc tep. - Bec [1]
4.6. U”ng dung cua ionit
4.7. Sac ki trao 461 ion va
sac ki ion
4.8. Sac ki dinh lugng
Chuong 5. Xir ly s6 liéu | 15 30 | CLO3, | - Phuong phap | - Tim hiéu cac
thuc nghiém CLOS, | thuyét trinh, | n61  dung vé
5.1. Cac van dé chung vé CLO6 p}’lan t.ICh’, van | p hlfong, phgfp
dap, goi mo. phan tich di¢n

xu ly s6 lidu thuc nghiém
5.1.1. Mot sb khai niém
5.1.2. Céc loai sai sb

5.1.3. Cac d;;li luong dac
trung cho s6 li¢u thyc
nghi¢m

- Day hoc theo
hinh thie  két
hop truc tuyén
va truc tiép.

thé, dién phan,
phan tich di¢n
hoa.

-DPoc TLTK [1]
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5.1.4. Ham phén b

5.2. Xt ly s6 ligu thyc
nghiém va kiém tra gia
thiét théng ké

5.2.1. Nguyén téc phep
kiém tra gia thiét thong ké
5.2.2. Xtr 1y s6 liéu thuc
nghi¢m

5.2.3. Kiém tra gia thiét
thong ké

5.3. Tinh toan sai s6 va
cach ghi két qua do

5.3.1. Céch biéu dién sai
SO

5.3.2. Céc phép tinh sai s6
hé thong

5.3.3. C4c phép tinh sai s6
ngau nhién

5.3.4. Chir s6 c6 nghia va
cach ghi két qua do

5.4. Tuong quan va hodi
quy

5.4.1. Phan tich tuong
quan

5.4.2. Phan tich hoi qui
tuyéen tinh

Téng:

45 0 105

6. Yéu cau doi véi ngudi hoc

- Tich cyc hoan thanh cac nhi¢m vu hoc tap.

- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phép, hinh thirc danh gia két qua hoc tap

Piém Hinh thirc Noi dung dwoc ——
thanh | & chirc d4nh MT/CPR danh gi4 Quy dinh ong
A -z SN N
phan gia (chwong/chu dé)
1 Bai bdo cao s6 1 | CLO1, CLO2, Chuong 1, Chuong | Bai bdocdo | 0,25
CLO4, CLO6 2
2 Bai bdo c40s6 2 | CLO1, CLO2, | Chuwong 3, Chuwong | Bai bdo cdo | 0,25
CLO4,CLO6 |4
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3 Bai thi két‘thﬁc CLO1, CLO2, Chuong 1, Chuong | Bai thi ty| 0,50
chuyén dée/Bai | CLO3, CLO4, 2, Chuong 3, |luén 90
thu hoach CLO5, CLO6 Chuong 4, Chuong | phut/chu dé
5 thu hoach
8. Tai li¢u hoc tap
, Muc dich sir dung
STT Tén tac gid/nam/tén tai liéu/nha xuat DPia chi khai thac
ban tai liéu
’ Tailiéu | Tham
chinh khao
1 | Pham Luén, Phuong phap phan tich sic | Trung tam TT -
ky va chiét tach, NXB Pai hoc Bach | Thu vién Lé Vi X
Khoa Ha No¢i, 2014. Hung
2 | Pang Kim Tai, H0 Sy Linh, Phan Trung | Trung taim TT -
Cang, Hoang Thi Thuy Duong, Nguyén | Thu vién L& Vu X

Minh Thao, Gido tr‘!nh Xu Iy so liéu thuc
nghiém, NXB PH Can Tho, 2021.

Hung

9. Thong tin vé gidng vién day

Giing vién 1:

- Ho va tén: TS. Pang Kim Tai

- Chuyén nganh: Hoa phan tich
- Bién thoai: 0989864704; Email: dktai@dthu.edu.vn

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Huéng giang day, nghién ctru chinh: Héa phan tich

Giing vién 2:

- Ho va tén: PGS.TS. Nguyén Dinh Luyén
- Chuyén nganh Hoa phan tich

- Bién thoai: 0914145065; Email: nguyendinhluyen@dhsphue.edu.vn

- Pon vi cong tac: Truong Pai hoc Su pham - Dai hoc Hué

- Huéng giang day, nghién ctru chinh: Héa phan tich
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8. CAC PHUONG PHAP PHAN TiCH TRONG NGHIEN CUU MOI TRUONG
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Cac phuong phap phan tich trong nghién ctru méi truong
- Tén tiéng Anh: Analytical Methods in Environmental Research
- M hoc phan: TPC.806
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong c6
- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc tu nhién
2. Muc tiéu hoc phén
2.1. Trang bj cho hoc vién co s& 1y thuyét va img dung cta cic phuong phap phan tich trong
nghién clru moi truong.
2.2. Giéi thiéu cho hoc vién cac thiét bj phéan tich va nguyén 1y van hanh cac thiét bi trong
nghién clru moi truong.
2.3. Huéng dan hoc vién phan tich, danh gia, dién giai cac két qua phan tich trong nghién ctru
moi truong.
3. Tong quan vé hoc phan

- Tém tit hoc phan: Hoc phan cung cap cho hoc vién co s¢ 1y thuyét, nguyén tac hoat dong,
thiét bi phan tich, va tmg dung cta cac loai quang phd trong phén tich cac chét trong mdi truong
dat, nudc, thyc pham, nong san.

- biéu kién dé hoc tot hoc phan: Pé hoc t6t hoc phan nay, hoc vién can c¢6 hiéu biét co ban vé
hoa phan tich, héa méi truong, tieng Anh cho héa hoc.

-Vai trd ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 nang lyc
thao luan, phan tich, danh gia cic ndi dung kién thirc vé co s& 1y thuyét va ing dung cua cac
phuong phap phan tich trong nghién ctru moi trudng; phén tich, ddnh gia cac thiét bi va nguyén
1y van hanh cac thiét bi phan tich trong nghién ctru méi truong; danh gia, lya chon phuong phap
phan tich pht hop trong nghién ctru méi trudng; phan tich, danh gia, dién giai cac két qua phan
tich trong nghién ctru moi truong.

4. Chuin diu ra

Mo ta chuan dau ra Anh xa voi Mic d6

Ma 9
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc

4.1. Kién thirc
CLO1 | Panh gia cic ndi dung kién thirc vé co s 1y thuyét | PLO1, PLO2, 5
va ung dung cta cac phuong phap phan tich trong | PLO5
nghién clru moi truong.
CLO2 | Péanh gia cic thiét bi va nguyén 1y van hanh céc thiét | PLO2, PLO3, 5
bi phan tich trong nghién ctru méi truong. PLO4

4.2 Ky nang
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CLO3 Lua chon phuong phdp phan tich phu hop trong | PLO1, PLO2, 4
nghién ctru moi truong. PLO4, PLOS5,
PLOG, PLO7,
PLOS8
CLO4 Dién giai cac két qua phan tich trong nghién ctru méi | PLO3, PLO4, 4
truong. PLOS5, PLOG,
PLO7, PLO8
4.3 Mirc tw chi va chju trach nhiém
CLO5 Trung thuce, khach quan trong viéc Iya chon phuong | PLO8 5
phép phén tich va danh gia, dién giai cac két qua phan
tich trong nghién ctru mdi truong.
5. Noi dung va phuong phap, hinh thirc td chirc day hoc
S6 tiét Phwong phap, Chuén bi ciia
Chuong/N¢i dung CDR | hinh thirc to nguoi hoc
LT | ThH | TH chire day hoc
Chuong 1. Phd hip thu| 8 3 |27 | CLO1, | - Phuong phap | - Tim hiég cac
nguyén tu AAS CLO2, | giang bai, tu | ndi dung ve Pho
e X CLO3, | hoc, hoc nhém. | hdp thu nguyén
1.1. 1y th T ' p
Co'so ly thuyet CLOA, | . b hoc theo | @ A4S _thong
1.2. Thiét bi CLOS | 1it” thire K&t qua tai liéu hoc
1.3. Nguyén 1y van hanh hop truc tuyén | 4P
1.4. Ung dung va truc tiép.
1.5. Phan tich két qua
Chuong 2. Pho tir ngoai —| 7 | 4 |25 |CLOL, |- Phuong phap |- Tim hicu cic
kha kién UV — Vis CLO2, | giang bai, tu | ndi dung ve Pho
1 £ CLO3, | hoc, hoc nhém. | tr ngogi — kha
21. Cosoly thuyet CLOA, | | oo hoc theo | Kién UV = Vis
2.2. Thiét bi ay he ( A .
et bl CLOS | hinh thire két | NONG qua tai
2.3. Nguyén 1y van hanh hop truc tuyén lieu hoc tap.
2.4. Ung dung va tryc tiep.
2.5. Phan tich két qua
Chuong 3. Phuong phap | 7 4 |25 |CLOL, |- Phuong phap |- Tim hiéu cac
Von — Ampe hoa tan anot CLO2, | giang bai, ty |ndi dung vé
. 1e £ CLO3, | hoc, hoc nhém. | Phuwong  phap
1. 1y th S A
3 COEO ?]t uyet CLO4, | Dav hoc theo Von — Ampe hoa
3.2. Thiét bi CLO5 | &Y 1 %, | tan anot théng
hinh thuc keét <o o1en
3.3. Nguyén 1y van hanh hop tryc tuyén gua tai liéu hoc
3.4. Ung dung va tryc tiép. P
3.5. Phan tich két qua
Chuong 4. Sic ki khi ghép | 8 | 4 |28 |CLOL, |- Phuong phép | - Tim hiéu céc
khoi pho (GC-MS) CLO2, | giang bai, tu | ndi dung ve Sac
CLO3, | hoc, hoc nhoém. | ki khi ghép khoi
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4.1. Co s6 ly thuyét

4.2. Thiét bi

CLO4,
CLO5

- Day hoc thep
hinh thac keét
hop truc tuyén

4.3. Nguyén ly van hanh

4.4. Ung dungl 5. Phan tich
két qua

va truc ti€p.

phé  (GC-MS)
théng qua tai
liéu hoc tap.

Tong:

30 | 15 | 105

6. Yéu cau ddi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phip, hinh thirc danh gia két qua hoc tap

) Noi dung
biém | Hinh thire dwgc danh Tron
thanh | tb chire CDR gia Quy dinh 3 g
phan danh gia (chwong/chi
de)
1 B,éi bdo cao | CLO1, CLO2, CLO3, | Chuong 1, | Bai bao cao. 0,25
sO 1 CLO4, CLO5 Chuong 2
2 B,éi bdo cao | CLO1, CLO2, CLO3, | Chuong 3, | Bai bao cao. 0,25
s0 2 CLO4, CLO5 Chuong 4
3 Bai thi két [ CLO1, CLO2, CLOS3, | Chuong 1, | Bai thi ty luan | 0,50
thic chuyén | CLO4, CLOS Chuong 2, | 90 phat/Chu de
de/Bai  thu Chuong 3, | thu hoach
hoach Chuong 4
8. Tai liéu hoc tap
Muc dich sw
. . 2 . dl‘ln
STT | 108 et A R R b || iR 8
thac tai lieu —
) Tai liéu | Tham
chinh | Kkhao
1 | Nguyén Hitu Dinh, Tran Thi Pa (1999), Ung | Trung tam TT - X
dung mot so phwong phap pho nghién cuu cau | Thu vién Leé Vi
triic phan tir, NXB Giao Duc, Ha Noi. Hung
2 | Duong Quang Phung (2009), Mt s6 phuwong | Trung tam TT - X
phap phan tich dién hoa, NXB DHSP, Ha Noi. | Thu vién Lé Vi
Hung

9. Thong tin vé giang vién day

Giang vién 1:
- Ho va tén: Pham Dinh Dii

- Chtrc danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoéa I thuyét va hoa li
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- Bon vi cong tac: Khoa Khoa hoc Ty nhién, Truong Pai hoc Thu DAau Mot
- Dién thoai: 0979 665 444
- Email: dupd@tdmu.edu.vn

- Hudng giang day, nghién ctru chinh: Vat liéu hip phu va xtc tac
Gidng vién 2:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa Ii thuyét va hoa I

- Chirc danh, hoc ham, hoc vi: Gido su, Tién sy

- Pon vi cong tac: Trudng Pai hoc Khoa hoc - Pai hoc Hué

- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Huéng giang day, nghién ctru chinh: Vit liéu hap phu va xuc tac
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9. TIENG ANH CHO HOA HQC
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Tiéng Anh cho hoa hoc

- Tén tiéng Anh: English for chemistry

- M3 hoc phan: TPC.807

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Cung cép cho hoc vién hiéu biét vé cac thuat ngir hoa hoc bang tiéng Anh.

2.2. Huéng dan hoc vién doc hiép cac noi dung hoa hoc duoc trinh bay trong cac sach giao
khoa, gido trinh, bai bao khoa hoc bang tiéng Anh.

2.3. Trang bi cho hoc vién k¥ ning dich thuét cac ndi dung hoa hoc tir tiéng Anh sang tiéng
Viét.

2.4. Huéng dan cho hoc vién thao luin cic van dé lién quan dén hoa hoc bang tiéng Anh.
3. Tong quan vé hoc phin

- Toém tat hoc phan: Hoc phan cung cip cho nguoi hoc hiéu biét vé viée sir dung tiéng Anh trong
cac tai li¢u khoa hoc va trong cac hoat dong ngh¢€ nghiép lién quan dén hoa hoc.

- Piéu kién dé hoc tot hoc phﬁn: Dé hoc tot hoc ph'?ln nay, hoc vién can c6 kha nang su dung
tieng Anh thong dung va co6 hiéu biét ve hoa hoc.

- Vai tro ciia hoc phan trong chwong trinh dao tao: Qua hoc phan niy, hoc vién hinh thanh
nang luc doc hiéu céc tai li¢u lién quan dén hoa hoc bang tiéng Anh va st dung tiéng Anh cho
hoéa hoc trong cac hoat dong nghé nghiép.

4. Chuin diu ra

M3 Mo ti chuin dau ra Anh xa v6i CPR | Mikc dd
(CLOs — Course Learning Outcomes) CTDT nang lye
4.1. Kién thirc
CLO1 | Phén tich cic thuat ngit hoa hoc bang tiéng Anh. | 1.1, 1.2, 2.1, 2.2, 4
2.3,3.1,3.2
4.2 Ky nang
CLO2 | Poc hiéu cac ndi dung hoa hoc viét bang tiéng | PLO1, PLO2, 4
Anh. PLO3, PLO4,
PLO5, PLOG,
PLO7
CLO3 Dich tl}uét cac ndi dung hoa hoc tur tiéng Anh | PLO1, PLO?2, 4
sang tiéng Viét. PLO3, PLO4,
PLOS5, PLOG,
PLO7
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2.4. Entropy and Physical
Changes

CLO4 | Théo luan céc van dé lién quan dén hoa hoc | PLOL, PLO2, 4
bang tiéng Anh. PLO3, PLO4,
PLO5, PLOS,
PLO7
4.3 Mikc ty chii va chiu trach nhiém
CLO5 | Két hop tiéng Anh cho hoa hoc va tiéng Anh | PLOL, PLO2, 4
théng dung (jé tim hi€u, hoc tap, nghién ctru, | PLO3, PLOA4,
truyén dat kién thuc hda hoc. PLOS5, PLO7,
PLOS
5. Noi dung va phwong phép, hinh thic to chire day hoc
S6 tiét Phuwong Chuin bi ciia
phap, nguoi hoc
Chuwong/Noi dung CDR hinh thire
LT | ThH | TH 8 chikc
day hoc
1. Energy, Enthalpy, and | 6 3 21 CLO1, |- Phuong |- Tim hiéu cac noi
Thermochemistry CLO2, | phap giang | dung vé Energy,
CLO3, | bai, ty hoc, | Enthalpy and
1.1. The N fE ’ > L
& Nature of Energy CLO4, | hoc nhom. | Thermochemistry
1.2. Enthalpy CLO5S | Day hoc th(‘)ng,i qua tai liéu
1.3. Thermodynamics of theo . hinh | hioc tap.
ideal Gases thac  két
1.4. Calorimetry hop  truc
tuyen va
1.5. Hess’s Law truc tiép.
1.6. Standard Enthalpies of
Formation
1.7. Present Sources of
Energy
1.8. New Energy Sources
2. Spontaneity, Entropy, | 6 3 21 | CLO1, |- Phuong |- Tim hiéu cic noi
and Free Energy CLO2, | phap giang | dung ve
CLO3, | bai, ty hoc, | Spontaneity,
2.1. Spont P SV
PONTANEOUS FToCesses CLO4, |hoc nhém. | Entropy, and Free
2.2. Th Isothermal 0
The sotherma CLO5 | _ Day hoc Energy thong qua
Expansion and theo ~ hinh | i liéu hoc tép.
Compression of an Ideal i X
G thuc ket
as
hop truc
2.3. The Definition of tuyén  va
Entropy truc tiép.
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2.5. Entropy and the
Second Law of
Thermodynamics

2.6. The Effect of
Temperature on
Spontaneity

2.7. Free Energy

2.8. Entropy Changes in
Chemical Reactions

2.9. Free Energy and
Chemical Reactions

2.10. The Dependence of
Free Energy on Pressure

2.11. Free Energy and
Equilibrium

2.12. Free Energy and
Work

2.13. Reversible and
Irreversible Processes

2.14. Adiabatic Processes

3. Electrochemistry 21 | CLO1, |- Phuong |- Tim hiéu cac ni
. CLOZ2, | phap giang | dung Ve
3.1. Galvanic Cells _ CLO3, | bai, tu hoc, | Electrochemistry
3.2 Standard Reduction CLO4, | hocnhom. |thdong qua tai liéu
Potentials CLOS | . Day hoc hoc tap.
33  Cell  Potential, theo hinh
Electrical Work, and Free thoe ket
Energy hop —true
tuyen va
3.4 Dependence of the Cell truc tiép.
Potential on Concentration ’
3.5 Batteries
3.6 Corrosion
3.7 Electrolysis
3.8 Commercial
Electrolytic Processes
4. Chemical Kinetics 21 | CLO1, |- Phuong |- Tim hiéu céc ndi
. CLO2, |phép giang | dung vé Chemical
4.1. Reaction Rat e R
eaction Rates CLO3, | bai, tu hoc, | Kinetics thong qua
42. Rate Laws: An CLO4, | hoc nhom. | tai liéu hoc tap.
Introduction CLO5
- Day hoc
4.3. Determining the Form theo hinh

of the Rate Law

thire  két
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4.4. The Integrated Rate hop  truc
Law tuyén =~ va
4.5. Reaction Mechanisms truc tiep.
4.6. The Steady-State
Approximation
4.7. A Model for Chemical
Kinetics
4.8. Catalysis
5. Covalent Bonding:| 6 | 3 | 21 | CLOL, |- Phuong |- Tim hicu cic ndi
Orbitals CLO2, | phap giang | dung vé Covalent
5.1. Hybridization and the 8tgi Eal’ tg;ll}oc, tl?lqndlng: ()trplltgls
Localized Electron Model ’ ¢ nhom. Ong qua fal feu
CLOS | Dav hoc hoc tap.
5.2. The Molecular Orbital dy ¢
theo hinh
Model . X
thirc  két
5.3. Bonding in hop  truc
Homonuclear ~ Diatomic tuyén  va
Molecules truc tiép.
5.4. Bonding in
Heteronuclear  Diatomic
Molecules
5.5. Combining the
Localized Electron and
Molecular Orbital Models
5.6.  Orbitals: Human
Inventions
Tong: 30 | 15 | 105
6. Yéu cau ddi véi nguoi hoc
- Tich cyc hoan thanh cac nhi¢m vu hoc tap.
- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.
7. Phwong phap, hinh thirc danh gia két qua hoc tip
Piém Hinh thirc Noi dung dwoc Tron
thanh | ¢b chirc danh CPR danh gis Quy dinh 5 g
phan gia (chwong/chu de)
1 | Baibdocaosd 1 | CLOL, CLO2, | Chu dé 1, Chu d¢ | Bai bao céo. 0,25
CLO3, CLO4, | 2,Chude 3
CLO5
2 | Baibaocaosd2 | CLO1, CLO2, | Chu dé 4, Chu dé | Bai béo céo. 0,25
CLO3, CLO4, | 5
CLO5
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3 | Bai thi két thac | CLO1, CLO2,
chuyén  dé/Bai | CLO3, CLOS5
thu hoach

Chu dé 1, Chu dé
2, Chii dé 3 Chu
dé 4, Chi dé 5

Bai thi tu luan 90
phut/Chu deé thu
hoach

0,50

8. Tai li¢u hoc tap

Muc dich sw

STT Tén tic gid/nim/tén tai liu/nha xuit | Dia chi khai thac dung
ban tai licu
) Tai liéu | Tham
chinh khao
1 Steven S. Zumdahl, Chemistry, Eighth | Trung tam TT -
edition, Brooks Cole, 2022. Thu vién Lé Vi X

Hung

2 Khang Viét, Tur dién Anh - Viét: dictionary, | Trung tdm TT - X
NXB Hai Phong, 2009 Thu vién Lé Vi
Hung
3 Cong truy cap nguon tin dién tir NASATI: | https://db0.vista.g X
https://db0Q.vista.gov.vn. Tai khoan: tvtan ov.vn

7. Thong tin vé gidng vién day
Giing vién 1:
- Ho va tén: GVCC.PGS.TS. Tran Vin Tan
- Chuyén nganh: Hoéa I thuyét va hoa li

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan

Gidng vién 2:
- Ho va tén: Pinh Quang Khiéu
- Chuyén nganh: Hoéa I thuyét va hoa li

- Chtrc danh, hoc ham, hoc vi: Gido su, Tién sy

- Pon vi cong tac: Truong Pai hoc Khoa hoc - Dai hoc Hué

- Dién thoai: 0914 744 084
- Email: dinhquangkhieu@gmail.com

- Huéng giang day, nghién ctru chinh: Vit liéu hap phu - x(c tac



https://db0.vista.gov.vn/
mailto:dinhquangkhieu@gmail.com
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10. HAP PHU VA XUC TAC
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Hap phu va Xc tac.
- M4 hoc phan: TPC.809
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phan diéu kién: Khong.
- BO mon phu trach DH: Su pham Hoéa hoc; Khoa Su pham Khoa hoc ty nhién.
2. Muc tiéu hoc phan
Sau kl}i ho"c‘ln thanh hoc phﬁn TPC.809, ngudi hoc c¢6 kha nang hodc dat dugc cac nang luc
lién quan dén hap phy, xuc tac nhu sau:
2.1. Kién thirc:
211 Hiéu rd vé hap phy, mo hinh dang nhiét, dong hoc hap phu va cac yéu t anh hudng,
su hap phu trén cac ranh gidi phan chia pha.
. 2.1.2. Hiéu ding khai ni¢m, vai tro, tinh chat, dac diém, ddc trung cua xtc tac, cac thuyét
ve xUc tac, vai tro cua xtc tdc, mot sO qua trinh xuc tac quan trong.

2.1.3. Biét duoc cac loai vat liéu hap phu, xtc tac, cac phuong phap téng hop, nghién ciru
vé vat liéu hap phy, xuc tac. Vai trd ctia vét liéu hap phy, xuc tac trong cong nghiép va bao vé
moi truong.

2.2. Ky nang:

2.2.1. Tinh toan hodc xac dinh duoc cac dai lugng cua qua trinh hap phu nhu: quy luat hap
phuy, hing s toc d6, hing s6 can bang, nhiét hap phu, dung luong, hidu suat hap phu.

2.2.2. Thu thap, thong ké, phan tich va giai thich dwoc mét s6 qua trinh xuc tac trong chuong
trinh hoa hoc phd thong, tong hop hitu co, héa dau, hda vo co, bao vé méi truong, acid — bazo,
oxy héa — khir, quang héa, nang luong.

2.2.3. Van dung dé xac dinh duoc céu trac, thanh phén, muc do tinh thé hoa, dién tich bé
mat riéng, thé tich xop, hinh thai, tinh chat acid — bazo, trang thai oxy hoa, kha nang hap phu,
xUc tac cua vat li¢u hap phu, xuc tac.

2.3. Thdi dj:

2.3.1. C6 duoc tinh than va quan niém dung dan, ddy di hon vé hap phu va xuc tac trong
day hoc, thuc tién cling nhu trong nghién ctru khoa hoc. Tinh than trach nhiém trong lam viéc
nhom, lam viéc doc lap.

2.3.2. C6 y thirc tim toi, chiu khé van dung nhitng van dé vé hap phu va xuc tac vao day
hoc, cong tac, nghién ctru tong hgp cac chat hap phu va xuc tdc co ban, tng dung trong cong
nghi€p hda hoc va bado v¢é mdi truong.

3. Tong quan vé hoc phan
(1). Hoc phan Hap phu va Xuc tac bao gdbm cac ndi dung chinh nhu sau:
- Ning lugng, sy hip thu va chuyén hoa nang lugng trong méi truong.

- Su hfip phu, qué trinh hip phu trén cac bé mat va yéu té anh huong. Quy luat dang nhiét,
dong hoc hap phu va céac dai lugng hap phu.
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- Xuc tac, dic trung, dic diém va vai tro cia xuc tadc. Xuc tac trong cac qua trinh nhu tong
hop hitu co, vo co, hda dau, bao vé€ moi truong, nang luong.

- Vit liéu hip phu, xtc tac va phuong phap téng hop, dic trung tinh chat, danh gia vat liéu
hép phu, xtc tac. Gi6i thiéu mot sd vat liéu hap phu, xuc tac dién hinh.

- Ung dung cta vat liéu hip phy, xtc tac trong mot s6 qua trinh cu thé.

(2). Bé hoc tdt hoc phén nay, nguoi hoc can c6 kién thirc co ban vé khoa hoc tu nhién, nhiét
dong hoc, dong hoa h(_)g, hoa phan tich, kha nang thu thap va xu ly tai liu, tu li€u, st dung cong
nghé¢ thong tin, xtr 1y so li€u thuc nghiém.

(3). Sau khi hoc xong hoc phan, ngudi hoc phan tich va giai thich dugc mot sb qua trinh
hap phu, xuc tac trong day hoc, cong nghi€p hoa hoc, bao vé moéi truong. Co duoc phuong phap
dé danh gia, c6 kha nang thyc hién duoc qué trinh tong hop, ché tao, tan dung mot s0 vt liéu hap
phu, img dung trong hoc tap, gidang day, nghién ctru khoa hoc. Giai thich dugec mdt s6 hién tuong
tu nhién lién quan dén hoc phan.

Thuc hién dé tai, 6 4n, luan vin hodc cac cong trinh nghién ctru lién quan dén hép phu, xtc
tac, 1a co so de tieép tuc hoc 1€n bac cao hon.

4. Chuin diu ra (CPR)

Sau khi hoan thanh hoc phan Hap phu va xuc tac, ngudi hoc ¢6 dugc cac ning luc nhu sau:

Mo ta chuan dau ra Anh xa véi | Mire d6

Ma
(CLOs — Course Learning Outcomes) CbR CTPT | NL

4.1. Kién thie

Hiéu 13 ban chat va van dung dé giai thich, bao céo, tinh
CLO1 | toan cac dai lugng vé nang lugng, hap thu va chuyén PLO1 5
hoa nang luong.

Giai thich, trinh bay dugc nhitng ndi dung lién quan dén

CcLoz hap phuy, bé mat, xtic tac va cac yéu td anh hudng. PLOL >

CLO3 Chung rlnlnh d}IAQC (iac quy lu?t, tinh toan dugc cac dai PLO? 5
luong dang nhiét, dong hoc hap phu.

4.2. Ky ning

cLO4 Pha;n t{Ch dufyc mot 50 qua trinh Xue taAc. tron‘g hoa hoc PLO3 5
pho thong, cong ngh¢ hoa hoc, xur Iy méi truong.
Tong hop va st dung duoc mot s6 vat liéu hap phy, xtc

CLO5 tac dé thuc hién cac thi nghiém trong nghién cuu, khang PLO3 5

dinh quy luqt, xac dinh cac dai lugng hap phu, xtc tac
va cac yeu to anh hudng.

Xay dung duoc bao cao, d6 4n lién quan dén hap phy,
CLO6 | xuc tac va img dung trong xur ly mdi trudng, cong nghé PLO4 5
hoéa hoc, hap phy, xtc tac.

4.3. Mirc tuy chi va chiu trach nhiém

Tuan thu theo quy dinh, yéu cau. Lam viéc cham chi,
CLO7 | doc lap. Trach nhiém va hop tac trong thao ludn, lam PLOG6 4
viéc nhom. Thich nghi dugc moi truong lam viéc moi
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5. Noi dung va phwong phép, hinh thic to chire day hoc

S6 tiét Phwong ]
phap, Chuan bi
Chuwong/Noi dung CDR | hinh thirc t6 | ciaa nguoi
LT | ThH | TH chire day hoc
hoc
Chuong 1. Hap phu 8 | 6 | 30
1.1. Ning lwong va chuyén hoa CLO1 Thuyét, trinh; Chuan bj bai
nang lwong Néu van de¢; | thao luan cé
£ Tao tinh | nhan, nhom
1.2.Sw h hu (HP “ : ;
Swhap p u (HP) CLOZ2 | hudng; Thdo | theo yéu cau.
1.2.1. Mot s0 khai niém co ban CLO3 | luén nhom.
1.2.2. Dc diém va phan loai Y
ac' diém va phan oa} Chuan bi bai
1.3. Su hap phu trén cac bé mat cLO2 | Twong  tac | bao céo
1.3.1. Sy hap phu trén bé mat ran, CLO3 tryc tiep. nh:c')m the?
khi Suy nghi - Ela}l g va
, . A A uong dan.
1.3.2. Pang nhi¢t hap phu va CLOS Thao oluan i s
phuong trinh dang nhiét Chia s¢.
1.3.3. Su hép phu trén bé mat ran, Huéng fjén tu Doc Tai li‘éu
16ng hoc va bai|l, 2, 3. Lam
N . bao cao | bai tap
1.4. Dong hoc hag phu nhom. Chuong 5,
1.4.1. Dong hoc bicu kién bac 1, 2 CLO? Tai liéu 1
1.4.2. Phuong trinh dong hoc CLO3
Elovich, khuéch tan
.z CLO5
1.5. Cac yeu to 4nh huéng
. CLOG6
1.5.1. Nhiét 4o
.z CLO2
1.5.2. Céc yéu to khac
CLO3
CLO5
Chuwong 2. Xuc tac 12 5 45
2.1. Vai tro, diic diém, dic trung CLO2 Thuyét, trinh; Chuan bj bai
cua xuc tac Néu van de¢; | thdo luan ca
CLO4 . A ,
2.2. Nguyén nhan, ban chit ciia CLOS Ta? t1r}h nhan, n ”h‘Bm
qué trinh x{c tac huﬂong; , Thao | theo yéu cau.
) cLO6 | ludn nhom.
2.3. Xuc tac trong mt so qua i
trinh cu the CLO7 Chuan bi bai
2.3.1. Xiic tac ddng thé cLoz | Twong —ticbao - cao
i truc tiép. nhom  theo
2.3.2. Xc tac di thé CLOA4 - |miu va
Suy nghi - . x
2.3.3. Xtic tAc acid - bazo CLOS | Thao Iluan - | Muong dan.
2.3.4. Xuc tac oxy hoa - khir CLOG6 | Chiase.
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2.4. Cac thuyét va quan diém vé Hudng dan ty | Poc Tai liéu
xuc tac cLO4 It:;)g va cl:)éé; 2,3
2.5. Xic tac trong cac linh vuc CLO6 | nhom.
C,hu’o:ng 3 Vat liéu hap phu, 10 5 40
xuc tac va ing dung
3.1. Giéi thiéu vé vat liéu hap CLO2 | Thuyét trinh; | Chuén bi bai
phu, xic tac Néu van dé; | thao luan ca
' 2 CLOS Tao tinh | nhan, nhom
3.2. F aiphu;o’ng phap tong hop CLO6 | hubng; Thao | theo yéu cau.
vat liéu hap phu, xuc tac N ,
cLO7 | lvan nhom.
3.3. Pac trung vat liéu i
3.4. Ung dung cia vt liéu hap , C,h uan bi b,al
Ny cLos | Twong  tic | bao cao
phu, xuc tac 2 .
tryc ti€p; Du | nhdm  theo
3.4.1. Quang xtc tac phan huy céc CLO7 | an. mau va
chat hitru co trong moi tru’onNg Suy nghi - hudng dan.
3.4.2. Xu ly nudce thai bi 6 nhiém Thao luan -
bang %1@ xuc tac oxy hoa - khur Chia sé Poc Tai lidu
3.4.3. Hap phu va xu ly nudc thai Huéng dan ty | 1, 3
nuoi trong thuy san hoc va bai
bao cao ca
nhan.
Téng: 150 (30/15/105): | 30 | 15 | 105

6. Quy dinh d6i véi nguoi hoc
Sw chudn bi ciia nguoi hoc:

1. Thao luén nhom cac ndi dung lién quan dén ning luong, chuyén héa ning luong; Hap
thy, hap phy; Mau sac cua céc chat; Nhiét luong; Phan tich nong d9...

2. Lam bai tp c4 nhan theo yéu cu

3. Thu thap, nghién ctru cac cong trinh lién quan (trong va ngoai nudc) dé thao luan, bao
cdo nhu sau:

a) Phin hap phu: (1). Dang nhiét hap phu va cac dai lugng; (2). Bong hoc hap phu va cac
dai lwong; (3). Hap phu xur 1y cac chét 6 nhiém trong dung dich; (4). Cac yéu té anh huong téi sy
hap phu.

b) Phin xiic tac: (5). Xuc tac, cac thuyét vé xtc tic; (6). Xuc tac trong hoa hoc phd thong
(THCS va THPT); (7). Xtc tac trong cong nghiép hoa hoc; (8). Xuc tac trong tong hop hitu co;
(9). Xuc tac acid - bazo; (10). Xtc tac oxy hoa - khir; (11). Xuc tac quang hoa; (12). Xtc tac trong
bdo v€ moi truong.

¢) Phin vét liéu hip phuy, xuc tac va irng dung: (13). Cac loai vat liéu hép phu, xuc tac
rén; (14). Cac phuong phap tong hop chat hap phy, xuc tac rin; (15). Cac phuong phap hoa ly
dic trung vat liéu hap phu, xuc tac ran; (16). Ung dung vat liéu hap phu, xuc tac trong bao vé
mdi truong; (17). Cac phuong phép tong hop vt liéu nano; (18). Ung dung ciia vat liéu nano
trong hap phu, xtc tac.

Yéu cau doi voi nguoi hoc:
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~(1). Tham duy it nha?:lt 80% sb tiét (1y thuyét va thuc hanh), bao gdm ca phan truc tuyén, truc
tiép hoac thuc t€ hoc phan.

(2). Chuén bj bai hoc, bai tap, ndi dung thao luan theo phan cong, tham gia cac phién thao
luan, lam viéc nhém va dat yéu cau trong danh gia qua trinh.

(3). Piém qua trinh dat tir 5,5 trd [én.

7. Phwong phép, hinh thirc danh gia két qua hoc tap

Piém Hinh thirc . Trong
thanh phin | t6 chirc danh gia S35 Quy dinh 50
Quatrinh | Kiém tra CLO2; CLO3 | L luan, 60 - 90 phit, duge |4,
su dung tai liéu
Quatrinh | Bai bao céo CLOS; CLOg | Lam ca nhan; Theo mau, 56| 4 5
trang, ngi dung quy dinh
Thi ‘ké’t thac | CLO2; CLO3; Tu luan, 90 phat, khong st
, , hoc phan CLO4; CLOS dung tai li¢u
Tong ket _ _ 0,5
Bai t4p 160 CLO2; CLO5:; Lam ca nhan; Theo mau, so
P CLO6; CLO7 | trang, ndi dung quy dinh
8. Tai liéu hoc tap
Muc dich
. Dia chi str dung
STT Tén tac gia/nam/tén tai liéu/nha xuat ban khai thac - -
tai li€u i am
¢ Chinh khio
1 HO Sy Thang (2015). Gido trinh Héa keo va hap | TT hoc ligu «
phu. Nha xuat ban Gido duc. Lé Vi Hung
Nguyén Pinh Hu¢, Tran Kim Thanh, Nguyép Thi TT hoc licu
2 | Thu (2003). Bong héa hoc va xuc tac. Nhaxuatban | 2 0" X
< Lé Vi Hung
Giao duc.
3 Tran Vian Nhén (1999). Hod Ly, tdp III. Nha xuat | TT hoc lidu «
ban Gido duc Lé Vi Hung

9. Théong tin vé giang vién day
Gidng vién 1: PGS. TS. H6 Sy Thang
- S6 dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn
- Co quan cong tac (hodc dia chi): Phong Dao tao Sau dai hoc, Trudng Pai hoc Pong Thap.

- Huéng giang day, nghién ctru chinh: Vit liéu; Hap phy, xtc tac trong bao vé méi trudng;
Nhiét dong hoc; Phuong phép nghién ctru khoa hoc giao duc.

- Gidng vién 2: PGS. TS Tran Qubc Tri
- S6 dién thoai: 0918 329 364; Email: tqtri@dthu.edu.vn

- Co quan cong tac (hodc dia chi): Khoa Su pham Khoa hoc ty nhién, Trudong Pai hoc Déng

Thaép.

- Huéng giang day, nghién ctru chinh: Hoa luong tir; Hoa tinh toan va phan mém; Pong
hoa hoc; Hap phu.


mailto:hsthang@dthu.edu.vn
mailto:tqtri@dthu.edu.vn
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11. HOA HOC LUQNG TU TiNH TOAN
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phén: Hoéa hoc lugng tir tinh toan

- Tén tiéng Anh: Computational quantum chemistry

- M hoc phan: TPC.810

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc tu nhién
2. Muc tiéu hoc phén

2.1. Cung cép cho hoc vién kién thirc vé cac phwong phap tinh ctia héa hoc lugng tir tinh toan.

2.2. Huéng dan hoc vién cai dit phﬁn mém, thiét 1ap tap tin dau vao, thuc hién cac phép tinh
héa hoc lugng tir trén may vi tinh, biéu dién két qua tinh.

2.3. Hudng dan cho hoc vién danh gia, lva chon dugc phuong phap hoa hoc lugng tir tinh todn
phu hop cho cac hé hoa hoc khéac nhau.

2.4. Hudng dan hoc vién dién giai cac két qua tinh bang cac phuong phap tinh héa hoc lugng
tu va so sanh két qua tinh véi cac két qua thuc nghiém.

2.5. Hinh thanh cho hoc vién tinh trung thuc, khach quan trong viéc thyuc hién tinh toan, xir 1y,
biéu dien, dién giai cac két qua tinh todn hoa hoc lugng tu.
3. Tong quan vé hoc phin

- Tom tat hoc phan: Hoc phan nay trinh bay kién thirc vé céc phuong phap tinh toan hoa hoc
lwong tir va cach thuc hién cac tinh todn theo cac phuong phap nay bang phan mém trén may vi
tinh.

- biéu kién dé hoc tbt hoc phén: Pé hoc t6t hoc phﬁn, hoc vién can c6 nhiing kién thirc co ban
vé hoa hoc lugng tir, todn hoc, tin hoc, tiéng Anh va c6 may vi tinh.

- Vai tro ctia hoc phan trong chuong trinh dio tao: Qua hoc phan nay, hoc vién ¢ hiéu biét vé
cac phuong phap tinh toan hoa hoc luong tir va c6 nang lyc s dung nhirng phwong phap tinh

toan hoa hoc luong tir hién dai va may vi tinh dé xac dinh cau triic va tinh chat ciia cac ddi tuong
khac nhau cua hoéa hoc.

4. Chuin diu ra

Mb ta chuan dau ra Anh xa véi Mic d6

Ma 9
(CLOs — Course Learning Outcomes) CDR CTPT | nang lyc

4.1. Kién thire
CLO1 Phan tich cac noi dung lién quan dén khai niém, qui | PLOL, PLOZ, 4
luat, ndi dung, tng dung lién quan dén cac phuong | PLO5
phép tinh hoa hoc lugng tur trong hoa hoc.
CLO2 Lua chon dugce phuong phap hoa hoc luong tir tinh | PLO3, PLO4 5
toan voi cac tham so phu hop cho cac hé hoa hoc khac
nhau.
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4.2 Ky nang
CLO3 | Cai dat cac phan mém hoa hoc lugng tr tinh toan, | PLOA4 4
thiét 1ap tap tin dau vao, thyuc hiQn cég phé,:p tinh hoa
hoc lugng tir trén may vi tinh, bi€u dién két qua tinh.
CLO4 Dién giai cac két qua tinh bang cac phuong phép tinh | PLO4, PLOS5, 4
hoéa hoc lugng tir va so sanh két qua tinh véi cac két | PLO6, PLO7
qua thuc nghiém.
4.3 Mikc ty chii va chiu trach nhiém
CLO5 Trung thuc, lghéch~ quan trong viéc ’thuc hién tinh | PLOS8 5
toan, xt ly, biéu dién, di€n giai cac két qua tinh toan
hoéa hoc lugng ti.
5. Noi dung va phuong phap, hinh thirc t6 chirc day hoc
So tiét Phrllrgng Chuén bi
Chwong/N§i dung CbR X P Q’ z cua nguoi
LT | ThH | TH hinh thirc to hoe
chirc day hoc :
Chuong 1. Ciu tao nguyén tr | 3 1 5 | CLOL, |- Phuong | - Tim hiéu cac
va phan tu CLOZ, | phap:  giang | ndi dung v€
, , CLO4, | bai, tu hoc, | Cau tao
1.1. Hoahocl t ' > o :
oafioe uong t CLO5 | hoc nhom. nguyén tir va
1.2. Ca én tu in tir tho
Cetu tao nguyén tir - Day hoc theo phdn tl:t" thqug
1.3. Doi xtmg phan tir va ly hinh thie két | 448 Atal ligu
thuyét nhom hop truc tuyén hoc tap.
1.4. C4u tao phén tir va tryc ti€p.
Chuong 2. Phuong phap 6 3 25 | CLOY, | - Phuong | - Tim hiéu cac
Hartree-Fock va cac phuong CLOZ2, | phap: gidng | ndi dung vé
phép ban kinh nghiém CLO4, | bai, tu hoc, | Phuwong phap
2.1. Phuong trinh CLO5 | hoc ‘ nhém, H\artree-Foc,k
v 1 A 1A thuc hanh. va cac
Schrodinger cho h¢ nhi€u ’ i
electron - Day hoc theo phuong. phap
. . 14 | ban kinh
A as hinh thtc két . .
2.2. SII gan dung Born- h truc tu én nghlem thong
Oppenheimer op fre fuy qua tai liéu
va tryuc tiep. .
2.3. Phuong phap Hartree- hoc tap.
Fock
2.4. B0 ham co so
2.5. Céc phuong phap tinh
ban kinh nghiém
Chuong 3. Cac phuong phap | 7 4 25 | CLOY, | - Phuong | - Tim hiéu cac
tinh twong quan electron CLOZ2, | phap: giang | nd1 dung vé
CLO4, | bai, tu hoc, | Cac phuong
AT lect > v L, ¢ g
3.1. Tuong quan electron CLOS | hoc  nhém, | phap  tinh
3.2. Phuong phap tuong tac thuc hanh. twong  quan
cau hinh electron
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3.3. Phuong phép nhiéu loan - Day hoc theo | thdng qua tai
3.3. Ly thuyét coupled-cluster hinh thirc k;et ligu hoc tap.
. hop truc tuyén
3.5. Su gan dung 161 dac va truc tiép.
Chuong 4. Cau tric hinhhoc | 7 | 4 | 25 |CLOL, |-  Phuong |- Tim hiéu cac
va cau truc electron ctia phan CLOZ, | phap:  giang | n6i dung v&
to CLO4, | bai, tu hoc, | Cau truc hin’h
A s A s CLO5 | hoc nhoém, | hoc va cau
4.1 Bevmat fhe rrlang thuc hanh. truc electron
4.2. Biéu dién cau tric pha ; in t
12 B 0l i i Doyt o | 80 PH
e o fo Xy hinh thirc két | o9 dua tal
4.3. T6i wu héa hinh hoc hop truc tuyén liu hoc tap.
phén tu va truc tiép.
4.4. Dao dong cua phan tir
4.5. Trang thai chuyén tiép
4.6. S6 hang ctia phan tir hai
nguyén tir
4.7. Trang thai electron cua
phan tir nhiéu nguyén tur
Chuong 5. Cac phan mém 7 3 25 | CLO1, | - Phuong | - Tim hiéu cac
hoa hoc luong tir tinh todn CLOZ2, | phap: gidng | ndéi dung vé
CLO3, | bai, tu hoc, | Cdc  phdn
1.GA IAN ’ > e :
5.1 GAUSS CLO4, | hoc nhoém, | mém hoa hoc
5.2. NWCHEM CLO5 | thyc hanh. lwong tir tinh
5.3. ORCA - Day hoc theo toan "tho.rlg
hinh thie két | dua tai licu
5.4. OPENMOLCAS . | hoc tap
hop tryc tuyén | 7
5.5. GABEDIT va truc tiép.
5.6. CHEMCRAFT
Tong: 30 | 15 | 105
6. Yéu cau ddi voi ngudi hoc
- Tich cyc hoan thanh cac nhiém vu hoc tap.
- Thuc hién déy du thoi gian hoc trén 16p va tu hoc.
7. Phwong phép, hinh thirc danh gia két qua hoc tap
. Noi dung
Piém Hinh thirc dwgc danh Qu Tron
thanh | tb chirc dénh CPR gia Uy one
A e . dinh i}
phan gia (chwong/chu :
de)
1 Bai bdo cao s6 1 | CLO1, CLO2, CLO3, Chuong 1,|Bai béo| 0,3
CLO4, CLO5 Chuong 2, cao
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2 Bai bdo caos6 2 | CLO1, CLO2, CLOS3, Chuong 3, |Bai béo| 0,3
CLO4, CLO5 Chuong 4, céo
3 Bai bdo caos6 3 | CLO1, CLO2, CLOS3, Chuong 5 Bai bao| 04
CLO4, CLO5 céo
8. Tai liéu hoc tap
Muc dich s
STT Tén tac gia/nam/tén tai litu/nha xuat | Pia chi khai thac dung
ban tai liéu
’ Tai liéu | Tham
chinh khao
1 Tran Van Tan, Tran Qudc Tri, Gido trinh | Trung tdm TT -
hod hoc lwong tur tinh toan, NXB Gido duc, | Thu vién Lé Vi X
2016. Hung
2 |Nguyén Dinh Hué, Nguyén Pic Chuy, | Trung tam TT - X
Thuyét luwong tir vé nguyén tu va phan tw. | Thu vién L& Vi
Hai tap; NXB Gido duc, 2003 Hung
3 Frank Jensen: Introduction to | Trung tam TT - X
computational chemistry; John Wiley & Thu vién Lé Vi
Sons Ltd, 2017 Hung

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: GVCC.PGS.TS. Tran Vin Tan

- Chuyén nganh: Hoa Ii thuyét va héa li

- bi¢n thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan

Giang vién 2:

- Ho va tén: TS. Nguyén Hitu Tho

- Chuyén nganh: Hoa Ii thuyét va hda li
- bi¢n thoai: 0983869335; Email: nguyenhuutho03@yahoo.com

- Bon vi cong tac: Truong Pai hoc Sai Gon

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
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12. THUC TAP CHUYEN NGANH 1
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Thuc tdp chuyén nganh 1
- M4 hoc phan: TPC.811
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (0/90/60).
- Hoc phén diéu kién: Héa hoc lugng tir tinh toan
- B mon phu trach day hoc: Su pham Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan
2.1. Cho hoc vién ap dung kién thtrc hoa Ii thuyét vao qué trinh khao sat cau tao va tinh chat
phén tu.
2.2. Hinh thanh cho hoc vién k¥ nang str dung cac phan mérp ctia hda i thuyét va may vi tinh
véi cac h¢ dicu hanh khac nhau dé khao sat cau truc va tinh chat phan ta.
2.3. Cho hoc vién trai nghiém, lam quen v6i cong viéc nghién ctru khoa hoc lién quan dén

chuyén nganh héa Ii thuyét nhu doc tai liéu khoa hoc; lva chon phuong phap nghién ctru; thuc
hién tinh toan trén may vi tinh; biéu dién két qua tinh; dénh gi, thao luan, trinh bay két qua tinh.

3. Tong quan vé hoc phan

Hoc phan thyc tap chuyén nganh 1 tao diéu kién cho hoc vién ap dung kién thirc hoa li thuyet
vao khao sat c4u tao va tinh chat phan tir; hinh thanh cho hoc vién k¥ ning str dung cac phan
mém hoa Ii thuyét trong nghién ciru khoa hoc; cho hoc vién trai nghiém, lam quen v6i cong viée
nghién ctru khoa hoc lién quan den chuyén nganh hoa i thuyét. Dé hoan thanh tt hoc phan Thuyc
tap chuyén nganh 1, hoc vién can co hiéu biét vé cac phuong phap hoa hoc lugng tir tinh toan,
phuong phap nghlen ctru khoa hoc trong héa hoc, tiéng Anh, tin hoc, toan hoc. Qua hoc phan
nay, hoc vién c6 kha nang danh gid, lua chon dugc phuong phap tinh hoa hoc luong tir va cac
thong s6 phu hop cho céc phan tir va cho cac cau hinh mdy vi tinh; x4y dung duoc ciu triic hinh
hoc, xac dinh duoc tinh dbi xtg phii hop cho cac phan tir bang cic phan mém hoa hoc lugng tir
tinh toan; thiét 1ap duogc céc tap tin dau vao cho céc phép tinh hoa hoc lugng tir; thuc hién duogc
cac phép tinh hoa hoc lwong tir trén may vi tinh; danh gia duoc cac két qua tinh bang cac phuong
phép hoa hoc lugng tur.

4. Chuin diu ra

Mb ta chuan dau ra Anh xavéei | Miec do

Ma 9
(CLOs — Course Learning Outcomes) CDR CTPT | nang lyc

4.1. Kién thire

CLO1 Lua chon dugc phuong phap tinh hoa hoc lugng tir va | PLO1, PLO2, 5
cac thong s6 phu hop cho cac phén tir va cho cac cau | PLO3, PLOA4,
hinh may vi tinh véi cac hé diéu hanh Window va | PLO5

Linux.
4.2 Ky nang
CLO2 Xay dung duoc cAu tric hinh hoc, x4c dinh duoc tinh | PLO4 5

dbi xtmg pht hop cho cac phén tir bang cac phan mém
héa hoc lugng tr tinh toan.
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CLO3 Thiét 1ap duoc céac tap tin dau vao cho cac phép tinh | PLO4 5
hoa hoc lugng tir.
CLO4 Thyc hién dugc cac phép tinh héa hoc lugng tur trén | PLO4 5
may vi tinh.
CLO5 | Panh gia duoc cac két qua tinh bang cac phuong phap | PLO4 5
héa hoc lugng ta.
4.3 Mirc tu chu va chiu trach nhiém
CLOG6 Tham gia, phoi hop v6i hoc vién, nguoi hudng dan | PLOG, PLO7 5
giai quyét cac van dé phuc tap lién quan dén cu tao
va tinh chat ctia phan tir bang cc phuong phap hoa
hoc lugng tir tinh toan.
CLO7 Trung thuc, khach quan, tu tin trong viéc mg dung cac | PLO8 5
phuong phap hoa hoc luong tir tinh toan dé giai quyét
cac van dé lién quan dén cau tai, tinh chat phan ti.
5. N¢i dung va phwong phap, hinh thirc to chirc day hoc
S tiét Phwong
phap, . .
Chuwong/N§i dung CDR | hinh thirc Cll:ulisilﬁoccua
LT | ThH | TH té chire day g 0
hoc
Bai 1. Tinh toan bang phwong | 0 18 | 12 | CLOL, |- Phuong |- Hoc vién doc
phap ban Kkinh nghiém CLO2, | phap: tu | huéng dan cai
1.1. Cai dat va st dung cac phén CLO3, | hoc, har}h’ dat}, su fl ung cac
A . CLO4, | thyc tap, | phan mém.
mém  (Gabedit, Avogadro, oLO5. | hud &
Chemcraft, GaussView, CLot. ug,r{g dan ) _ Hoc vién tim
Notepad++, Orca, Gaussian) Clor HEMIER CW- | hidu cde tir khoa
trén cac hé dieu hanh Window - Day hoc | trong tap tin dau
va Linux theo  hinh | vao cua cac phép
1.2. Thc hién phép tinh (i wu fhacket hop | i, ban  kinh
h()‘a hinh hoc va tan s6 dao dong tr}'IC tqy;en nghiem.
diéu hoa véi phuong phép ban va truc tiep. | _ Hoc vién tim
kinh nghiém cho cac phan tu cac thong tin cau
don gian (H20, NHs, CHeg, triic, nang lugng
CoHe, CzHs, CoHz, CoHsOH, cla cac phan tu
CH3CHO, CH3COOH, théng qua trang
CsHsOH) web NIST
1.3. Bidu difn két qua tinh Chemistry
< TS : WebBook
(nang lugng, cau trac, orbital
A a1k A A (https://webbook
phan t, kiéu dao dong, di¢n . .
, Ao AL .nist.gov/chemis
tich nguyén tir, mat do electron)
try/)
Bai 2. Tinh toan bang phwong | 0 9 6 | CLO1, |- Phuong |- Hoc vién tim
phap Hartree-Fock CLO2, | phap: tu | hiéu cac tir khoa
2.1. Thuc hién phep tinh t6i wu gtgi’ ?}? © haI}h’ tr‘o ng ”tap t 1n ga}u
héa hinh hoc va tan so dao ' e tap, | vao cua cac phep
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dong diéu hoa véi phuong CLO5, | huéng dan |tinh  Hartree-
phap Hartree-Fock cho cac CLO®6, | nghién ctru. | Fock.
phan tr don gian (H20, NHs, CLO7 | Day hoc
CHa, CoHs, Cabla, Cohty, theo ~ hinh
C2HsOH, CH3CHO, thirc két hop
CH3COOH, C¢Hs0H) ; %
ruc  tuyeén
2.2. Biéu dién két qua tinh va tryc tiép.
(ning luong, ciu tric, orbital
phan t, kiéu dao dong, dién
tich nguyén tur, mat do
electron)
Bai 3. Tinh toin bing Iy 9 6 | CLOL, |- Phuong |- Hoc vién tim
thuyét phiém ham mat do CLO2, | phap: tu | hiéu céc tur khoa
3.1. Thuc hién phép tinh ti uu CLO3, | hoc, ha?h, tr? ng qtap t n da,lu
héa hinh hoc va tan s6 dao CLO4, | thye tap, | vao cua cac phep
dong didu hoa vai 1y thuyét CLOS, \huéng dan | tinh ly thuyet
Oong y thuy: A £ . A
K A 1A f CLOG6, | nghién ctru. | phiém ham mat
phiém ham mat d6 cho cac R
phéan tir don gian (H20, NHa, CLO7 | . Day hoc do.
CHa, CoHs, C2Ha, C2oHz, theo  hinh
C2HsOH, CH3CHO, thire két hop
CH3sCOOH, CeHsOH) tryc  tuyén
3.2. Biéu dién két qua tinh va truc ticp.
(ning lugng, cdu tric, orbital
phan tu, kiéu dao dong, di¢én
tich nguyén tir, mat do electron)
Bai 4. Tinh todn bing cac 18 | 12 | CLO1, |- Phuong |- Hoc vién tim
phwong phap twong quan CLO2, | phap: tu | hiéu cac tir khoa
electron CLO3, | hoc, hanh, | trong tap tin dau
A o < CLO4, |thyc  tap, | vao cua cac phép
f'l' Thuc hién phep tinh nang CLOS5, | huéng dan |tinh MP2 va
uong diém don véi phuong o
. PR CLOG6, | nghién ctru. | CCSD(T).
phap MP2 cho cé4c phan tir don CLO7
gian (H20, NHs, CH4, C2He, - Day hoc
C2H4, C2H2, CoHs0H, theo  hinh
CHsCHO, CH3COOH, thirc két hop
CeHsOH) truc tuyén
4.2. Thyc hién phép tinh nang va truc tiep.
luong diém don v6i phuong
phéap CCSD(T) cho céc phan tu
don gian (H20, NH3, CHa,
C2Hs, C2H4, CoH2, CoHs0H,
CHsCHO, CH3COOH,
CeHsOH)
Bai 5. Tinh ton c4c tinh chat 36 24 | CLOL, |- Phuong | - Hoc vién tim
nang luwgng cho phan tir CLO2, | phap: ty | hiéu cach tinh
5.1. Tinh nang luong ion hoa CLO3, | hoc, haI}h’ nang lugng ton
cho céc phan tir don gian (Hz0 CLO4, | thyc  tap, | hoa, & luc
’ CLOS5, electron, nang
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NHs, CHa, C2Hs, C2Ha, CoHo,
C2HsOH, CH3CHO,
CH3COOQH, CgHs0H)

5.2. Tinh ai luc electron cho
cac phan tir don gian (H20,
NHs, CHa4, CoHs, CoHa, CoHy,
C2Hs0OH, CH3CHO,
CH3COOH, CsHsOH)

5.3. Tinh ning luong twong ddi
cua cac trang thai electron (Og,
MnS, MnSy)

5.4. Tinh ning luong lién két
cua cac phan tu

5.5. Tinh cac thong sd nhiét
dong hoc

5.6. Tim trang thai chuyén tiép
va tinh nang lugng hoat hoa
cho mot sé phan tng don gian
(qua trinh thay d6i goc lién két
cta H20 va NHzs, phan tng
HCN — HNC)

CLOe6,
CLO7

huéng dan
nghién ctru.
- Day hoc
theo  hinh
thirc két hop
truc tuyén
va tryc tiép.

luong tuong doi
cua cac trang
thai electron,

nang luong hoat
hoa.

Téng:

90

60

6. Yéu cau ddi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién dﬁy du thoi gian hoc thyc tap va tu hoc.

7. Phuong phap, hinh thirc danh gia két qua hoc tap

. No6i dung
D{em Hinh thire dqu’c.(,ianh Quy Trong
thanh | i chre d4nh gid CDR gia dinh | sb
phan g (chuwong/chu ’
de)
1 Bao céo CLO1, CLO2, CLO3, Bai 1, Bai 2, | Bai bado| 1,0
CLO4, CLO5, CLOS6, Bai 3, Bai 4, | cdo
CLO7 Bai 5
8. Tai li¢u hoc tap
Muc dich sw
STT Tén tac gia/nam/tén tai liéu/nha Dia chi khai thac tai dung
xuat ban li¢u —
Tai liéu | Tham
chinh | khao
1 Tran Vian Tén, Tran Quéc Tri, Gido | Trung tdm TT - Thu vién X
trinh hoda hoc lwong tw tinh toan, | L& Vii Hung
NXB Giao duc, 2016.
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2 Tran Vin Tan, Trﬁn, Quodc Tri, Gido | Trung tdm TT - Thu vién
trinh Iy thuyet phiem ham mdt dé, | Lé Vi Hung
NXB Giao duc, 2017

3 Website tra curu thong tin: NIST | https://webbook.nist.gov
Chemistry WebBook /chemistry
https://webbook.nist.gov/chemistry

4 | Website Phan mém Orca: https://orcaforum.kofo.m
https://orcaforum.kofo.mpg.de/app.p pg.de/app.php/portal
hp/portal

5 | Website Phan mém Gabedit: http://gabedit.sourceforg
http://gabedit.sourceforge.net e.net

6 | Website Phan mém GaussView, | hitps://gaussian.com/
Gaussian: https://gaussian.com/

7 Website Phian mém Notepad++: | https://notepad-plus-
https://notepad-plus-plus.org/ plus.org/

8 | Website Phan mém Chemcraft: | http://www.chemcraftpr
http://www.chemcraftprog.com 0g.com

9 | Website Phan mém Avogadro: | https://avogadro.cc
https://avogadro.cc

10 Cong truy cap ngudn tin dién tu | https://db0.vista.gov.vn
NASATI:  https://db0.vista.gov.vn.
Tai khoan: tvtan

9. Thong tin vé nguwoi hwong din

Ngudi huéng din 1:

- Ho va tén: GVCC.PGS.TS. Tran Vin Tan
- Chuyén nganh: Héa I thuyét va hoa li

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan

Ngudi huéng din 2:

- Ho va tén: Tran Qudc Tri
- Chtrc danh, hoc ham, hoc vi: GVCC.PGS.TS.

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Dién thoai: 0918329364
- Email: tgtri@dthu.edu.vn

- Hudng giang day, nghién ctru chinh: Héa li va Hoéa hoc lugng tir tinh toan


https://db0.vista.gov.vn/
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13. THU'C TAP CHUYEN NGANH 2
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Thuc tdp chuyén nganh 2

- M4 hoc phan: TPC.812

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (0/90/60).

- Hoc phan diéu kién: Khong co

- BO mon phu trach day hoc: Su pham Héa hoc, Khoa Su pham Khoa hoc tu nhién
2. Muc tiéu hoc phan

2.1. Hoc vién c6 co hdi ap dung kién thirc hoa 1i vao qué trinh nghién ctru cau trac va tinh chat
cua vat liéu hap phu va xtc tac.

2.2. Hocrvién dugc hinh thanh (cung cép) k¥ nang str dung mot s6 thiét bi thi nghiém hién dai
lién quan dén linh vuc hoa 1i.

2.3. Hoc vién dugc trai nghiém, lam quen véi cong viéc nghién ctru khoa hoc lién quan dén
chuyén nganh hoéa li nhu doc tai li€u khoa hoc; lya chon phuong phép thuc nghiém; ché tao vat
liéu; do quang pho; biéu dién két qua thuc nghiém; danh gid, thao luén, trinh bay két qua.

3. Tong quan vé hoc phin

Hoc phﬁn thuc tdp chuyén nganh 2 tao diéu kién cho hoc vién ap dung kién thirc hoa li vao
khao sat cdu triic va tinh chat cta vat liéu hap phu va xic tac; hinh thanh cho hoc vién k¥ ning
str dung céc thiét bi thi nghiém hién dai; cho hoc vién trai nghiém, 1am quen véi cong viéc nghién
ctru khoa hoc lién quan dén chuyén nganh hoa li. Pé hoan thanh t6t hoc phan Thyc tap chuyén
nganh 2, hoc vién can c6 hiéu biét vé cac phuong phap ché tao vat liéu hap phu va xtic tic, nguyén
ly cac phuong phap quang pho lién quan dén linh vyc hoa li, tiéng Anh, tin hoc, toan hoc. Qua
hoc phan nay, hoc vién ¢ kha ning st dung céc thiét b thi nghiém hién dai; ché tao dugc vat
liéu hip phu va xtc tac; phan tich cac quang phd thuc nghiém lién quan dén céu trac va tinh chat
vat liéu hép phu va xuc tac.

4. Chuin diu ra

M3 Mo ta chuin diu ra Anh xa véi Mikc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 Lwa chon cac phuong phap ché tao va nghién ctru cau | PLO1, PLO2, 5
triic va tinh chat vat li¢éu hap phu va xuc tac. PLO3, PLO4,
PLO5
4.2 Ky nang
CLO2 Str dung the:mh thao cac thiét bj thi nghiém hién dai | PLO4 5
lién quan dén linh vuc hoa li.
CLO3 Ché tao duge vt liéu hép phu va xuc tac béng cac | PLO4 5
phuong phép khac nhau.
CLO4 | Xéc dinh cau tric va tinh chét cua vét liéu hap phy | PLOA4 5
va xuc tac tur quang pho.
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4.3 Mikc ty chii va chiu trach nhiém

CLO5 Tham gia, phdi hop voi hoc vién, nguoi hudng dan | PLO6, PLO7 5
giai quyét cac van dé phirc tap lién quan dén ché tao
va xé4c dinh cu trac va tinh chit cua vat liéu hip phu
va xUc tac.
CLOG6 Trupg thuc, khach quan, ty tin trong Vjéc su dung cac | PLO8 5
thiét bi thi nghiém hién dai trong ché tao va nghién
clru cau truc va tinh chat cua vat liéu hap phu va xuc
tac.
5. Noi dung va phwong phép, hinh thic to chire day hoc
S6 tiét Phuong
phép, 1. o
Chuong/Ni dung CPR | hinhthie | Chuan bicua
LT | ThH | TH t chirc day nguoi hoc
hoc
Bai 1. Cac thiét bi thi 0 18 12 | CLO1, | - Phuong - Tim hiéu nguyén
nghiém hién dai CLO2, | phap: tu li hoat dong cac
1.1. Sée ki ion CLOS3, | hoc, thuc thict bi thi nghiém
B . CLO4, | tap, huéng | hién dai.
1.2. Sac ky khi ghép noi CLOS, | dan nghién
khoi phd MS nhiéu lan (GC CLO6 | ctru.
- MS
) L - Day hoc
1.3. Quang pho hap thy theo hinh
nguyén tir thire két
1.4. Phan tich TOC hop truc
P L tuyen va
1.5. Sac ky 16ng hi¢u nang truc tiép.
cao
1.6. Phan tich nhiét vi sai
1.7. Phan tich dién hoa
1.8. Quang phd hong ngoai
(FT-IR)
1.9. Quang phd UV-Vis
ran, long
1.10. Quang ph6 UV- Vis
Labomed
Bai2. Chétao vatliguhdp | 0 | 18 | 12 | CLOL, |-Phuong |- Timhiéucic
phu, xuc tac CLO2, | phap: tu phuong phap ché
2.1. Ché tao vat liéu tir than CLOs3, hf')c’ thl’?C tao Va‘t he;:u h’ap
biin CLO4, | tap, huéng | phu va xuc tac.
. CLO5, | dan nghién
2.2. Cheé tao vat liéu tur CLO6 | ciru.
bentonite - Day hoc
theo hinh
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2.3. Ché tao vat ligu tir thirc két
titanium dioxide hop truc
2.4. Ché tao vat liéu tir hat Euyertl. ya
nhan ruc tiep.
2.5. Tong hop vt ligu tir vo
cla au
Bai 3. Phén tich cs?'u! truc 18 12 | CLO1, | - Phuong - Tim hiéu cach )
va xac dinh tinh chat vat CLO2, | phép: tu thirc phan tich cau
liéu CLO3, | hoc, thuc trac va g{éc dinh
3.1. Phd hé)ng ngoai bién CLO4, ta}p ’ hlIO’Hg t11}h chat V‘at 1’1¢u’
2. . CLOS, | dan nghién | hap phu va xtc tac
doi Fourier (FT-IR) ° . 2
. CLOG6 | cuu. tor quang pho.
3.2. Hién vi dién t&r quét
(SEM) - Day boc
theo hinh
3.3. Tan xa nang lugng tia thirc két
X (XDX hay EDS) hop truc
3.4. Po dién tich bé mat tuyén‘ Yé‘
riéng (BET) true tiep.
Bai 4. Xac dinh hoat tinh 18 12 | CLO1, | - Phuong - Tim hiéu cac
hap phu, xic tac cia vat CLO2, | phap: tu phuong phap xac
liéu trong nuéc CLOS3, | hoc, thuc dinh hoat tinh hap
4.1. Hap phu, xtr 1y chét CLO4, ta}p ’ huoirig p}Alu,‘)A(uc tac cua
o CLOS, | dan nghién | vat li¢u trong
mau hiru co , .
) CLO6 | ctlru. nudac.
4.2. Hap phu cac ion ki
e n;{) phu cac ion kim - Day hoc
o 8 ) theo hinh
4.3. Hap phu chat khang thire két
sinh hop truc
4.4. Hap phu xir Iy nu6c tuyén va
thai nudi trong thity san trc ticp.
Bai 5. Xt Iy s6 liéu va 18 | 12 | CLOL, |-Phuong |- Tim hiéu cac
bi¢u dién ket ,quﬁ trong CLO2, | phap: tu phu’orng phé}g XU 1~}'I
nghién ciru ,cﬁu triac va CLOS3, | hoc, thuc sQ liéu va bic¢u dien
hoat tinh hap phu, xtc tac CLO4, t€1~p, huéng | két qua trong
cua vat liéu CLOS, | dan nghién | nghién ctru cau
CLO6 | ctru. trac va hoat tinh

5.1. Phan mém Origin

5.2. Anh hudng cua pH dén
hi¢u suét va dung luong
héap phu

5.3’ . Slg: phu thudc cua hiéu
suat hap phu vao thoi gian
54 Slg: phu thuQc cua hiéu
suat hap vao khoi luong vat
ligu

- Day hoc
theo hinh
thirc két
hop truc
tuyén va
truc tiép.

hap phu, xtc tac
cua vat liéu.




87

5.5. Sy phu thudce cua hiéu
suét hép phu cua vat liéu
vao ndng do chat bi hap
phu trong dung dich

5.6. Dang nhiét hap phu
theo phuong trinh
Langmuir va theo phuong
trinh Freundlich

5.7. Xac dinh qui lut dong
hoc hap phu

Téng:

90

60

6. Yéu cau ddi voi ngudi hoc

- Tich cuc hoan thanh cac nhi¢m vu hoc tap.

- Thyc hién day du thoi gian hoc thyc tap va tu hoc.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

. Noi dung
D{em Hinh thurc du‘q’c_(’ianh Quy | Trong
thap 1 t6 chirc danh gia SRR gla dinh 56
phan g (chwong/chu :
de)
1 Bao céo CLO1, CLO2, CLO3, Bai 1, Bai 2, | Bai bdo| 1,0
CLO4, CLO5, CLO6 Bai 3, Bai 4, | céo
Bai 5
8. Tai liéu hoc tap
A e ea s A ixe oA . Muc dich sir dung
STT Tén tac gla/na}n/te;n tai liéu/nha Pia chi khai thac tai licu
xuat ban : : A
Tai lieu | Tham
chinh khao
1 | Nguyén Hiru Pinh, Tran Thi Da. | Trung tdm TT - Thu vién X
U{ag dung mot so pho nghién cvuu | L€ Vi Hung
cau truc phan tir, NXB GD 1999.
2 | Nguyén Vin Hung, Bui Thi Minh | Trung tam TT - Thu vién X
Nguyét, Bui Van Thang, Nguyén | Lé Vi Hung
Hiru Nghi, Nguyen Ngoc Bich,
bing Thi thu Liéu. Gido trinh vét
liéu vo co. Pai hoc Can Tho, 2020.
3 | Cong truy cap nguodn tin dién tu | https://db0.vista.gov.vn X
NASATI: https://db0.vista.gov.vn.
Tai khodn: tvtan
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9. Thong tin vé ngudi huéng din
Nguoi hwéng din 1:
- PGS. TS. H6 Sy Thing
- Chtrc danh, hoc ham, hoc vi: Pho gido su, Tién Y
- Chuyén nganh: Hoa li thuyét va hoa li
- S6 dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn
- Co quan cong tac: Phong Dao tao Sau dai hoc, Truong Pai hoc Pong Thép.

- Hudng giang day, nghién ctru chinh: Vat liéu méi; Hoa moi trudng; Hap phu, xuc tac
trong bao vé moi truong; Nhiét dong hoc; Phuong phap nghién ctru khoa hoc gido duc.

Nguoi huwéng din 2:

- Ho va tén: Pham Dinh Dl

- Chue danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoa li thuyét va hoa li

- Bon vi cong tac: Khoa Khoa hoc Ty nhién, Truong Pai hoc Thu Dau Mot
- Dién thoai: 0979 665 444

- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ctru chinh: Vat lidu hap phu, xuc tac


mailto:hsthang@dthu.edu.vn
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14. NHIET PONG HQC UNG DUNG
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan (tiéng Viét): Nhiét dong hoc tng dung

- Tiéng Anh: Applied thermodynamic

- M chuyén dé: TPC.813

- S6 tin chi: 03; S6 tiét tin chi (LT/ThH/TH): 150 (30/15/105)

- Hoc phan diéu kién (néu ¢d): Khong cé

- B mon phu trach day hoc: Hoéa hoc; Khoa: Su pham khoa hoc Ty nhién
2. Muc tiéu hoc phén

Hoc xong chuyén dé nay ngudi hoc can dat duoc:

2.1. T4 chirc duge kién thirc vé cac linh vue: Nhiét dong hoc hoa hoc trong qua trinh hoc tap
nghién ctru cac sy kién, cac hién tugng hoa hoc & cap do chuyén sau.

2.2. Van dung kién thuce 1i thuyét va hé théng bai tap thiét ké dugc chu dé day hoc Hod hoc
pho thong (chu y diing mirc ddi tugng trudng chuyén, 16p chon, hoc sinh gioi) vé cac ndi dung
truc tiép cta nhiét dong hoc hoda hoc cling nhu 4p dung trong tam vao cac mach ndi dung Hoa
hoc V6 co, Héa hoc Hitu co, gido duc STEM va hudng nghiép;

3. T(z)ng quan vé hoc phz“m
Hoc phan Nhiét dong hoc tmg dung bao gdm nhirng ndi dung co ban sau:
- H¢ théng cac khai niém, qui udc quéc té vé diéu kién tiéu chuén, hé don vi va cach trinh bay;

- Mot sb linh vue ung dung cua nhiét dong hoc: Gian dd nang lugng tu do cuia phan tng oxi
hoéa kim loai; Nhiét dong luc hoc vi sy song.

- Mot sb van d& chinh cta nhiét dong hoc ap dung truc tiép trong giang day Hoa hoc phd
thong: Co sd, cac qua trinh, can bang hoa hoc, tinh nang lugng céc qua trinh, nang lugng tir mot
s0 loai thyc pham....

4. Chuin diu ra

M M5 ta chuéin diu ra Anh xa véi Murc do
(CLOs — Course Learning Outcomes) CBR CTDT | nang luc
4.1. Kién thirc
CLO1 | To chirc céc khai niém, qui ludt, dinh luat, Ii thuyét va | PLO1, PLOZ, 5
cac ndi dung lién quan trong gidi han ctia hoc phan. PLOS
4.2 Ky nang
CLO2 Biéu dién’djnh tinh va dinh lugng vé nhiét dong hoc | PLO3, PLO4 5
ciia mdt s phan img co ban quan trong.
CLO3 Xay dung chu dé day hoc phu hop véi chuong trinh | PLO3, PLO4, 5
giao duc pho thong mén Hoa hoc dap img yéu cau giao | PLOS
duc pho thong.
4.3 Mirc tu chi va chiu trach nhiém
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CLO4 Tf) chire duge hoat dong tmg dung thanh tyu khoa hoc | PLO7 5
v€ nhiét dong hoc trong day hoc boi dudng hoc sinh.
CLOS Trung thgc, klléch quan trong Vi,éC thue hién tinh toan,
xu 1y, bi€u dién, dién giai cac két qua trong hoc tap va
e PLOS 5
nghién cuu khoa hoc.
5. Noi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phuwong phip, Chuén bj caa
Chuong/N§i dung LT | ThH | TH | CBR | hinh thirc to chire nguoi hoc
day hoc
Chuwong 1. Mé dau 5 2 16 | CLO1, | - Phuong phap: GV: | Nghién cuu dé
A . CLO2, thuyet trinh; néu tinh | cuong hoc phan,
1.1. So lugce vé phuong phap £ A . ,
A Y rys 1 CLOs3, huong, bat van | nghién cliru cac
luan khoa hoc cua Hoa li >,
CLO4, | dé,. ndéi dung trong
1.2 Céc khai niém co ban. CLO5 . n gido trinh, tai liéu
HV lam viéc theo h . X
1.3. Hé don Vi va cach dl:lIlg nhém: bao cao, thao t .amﬂlfhao, chua’m
o luain, 1am bai tap, xay | 0} 101 dung bio
1.4. L‘wn, hé gluz} nh1¢£ dong dvn ’ ohiy 3 da > hoe cdo theo yéu ciu
hoc va hoa hoc li thuyeét. (ciu i VN ay nc cia giang vién;
1.5. Mdi lién h¢ giita nhiét ‘ ’ | ket nodi cac ndi
dong hoc vé6i cac khoa hoc - Day hoc th@o hinh | dung c6 lién quan
S0 s0. thue: Trye ti€p, truc | véindi dung trong
A tuyén; két hop truc | chwong trinh mén
1., Van dqung ‘trong (Xlayﬂhc_)c tuyen va truc tlep hoa hoc GDPT
héa hoc ¢ truong phd thong
Chwong 2. Nhiét dong hoc | 5 5 25 | CLOL, | - Phuong phap: GV: | Nghién ctu ‘dé
hoa hoc CLO2, thuyet trinh; néu tmh cuong hoc phan,
2.1. Chc nguyén li ciia nhiét CLOs3, huong, Pit  van n{ghlen ciru cac
A . <1z CLO4, | d,.. ndi dung trong
dong hoc 4p dung vao hoa A Coria
CLOS \ A giao trinh, tai li¢u
hoc HV lam viéc theo \ H
A re x nhom: bdo cdo, thdo tham khio; chuan
2.1.1. Nguyén |i thtr nhat A 1x 1aioa .~ | bi ndi dung bdo
luan, lam bai tap, xay | ; o~ A
2.1.2. Nguyén li thr hai dyng chi @ day hoc | €40 theo yéu cau
N . N ( du’ kién)' ) ) Cua glang vien,
2.L 1.3. Tleu chélan Ve can - ’ két ndi cic noi
bang va tr dien bién qua - Day hoc theo hinh | dung c6 lién quan
trinh. thire: Tryc ti€p, truc | v6indi dung trong
2.2. Can bang hoa hoc va can tuyen; ket hop truc | chwong trinh mon
bé‘ing pha tuyen va truc tlep hoa hOC GDPT.
2.2.1. Can bang héa hoc
2.2.2. Can bang pha
2.3. Van dung trong day hoc
héa hoc ¢ truong pho thong
Chuong 3. Gian dd nang | 8 4 28 | CLO1, | - Phuong phap: GV: | Nghién ciu ‘dé
lwgng tw do (Giian do CLO2, thuyet trinh; néu tinh | cuong hoc phan,
Elingham) CLOg3, huong, DPit  van | nghién clu céc
3.1. Mé dhu a,.. noi - dung trong
gido trinh, tai li€u
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3.1.1. Gi6i thiéu gian dd CLO4, | HV lam viéc theo | tham khao; chuan
Elingham CLOS | nhom: béo cdo, thao | bi ndi dung béo
3.1.2. Gian d Elingham véi lugn, lam bai tap; | cdo theo yéu cau
oxit kim loai - Day hoc theo hinh f{g? n%l?ngécwﬁgi
, thirc: Tryc tiép, t e S
3.2. Ung dung cua gian do muc rll:C Illep’ e dung c6 lién quan
Elingham yen; et op truc 6l d ¢
tuyen va truc tlep vornot u‘n g r0£1g
3.2.1. Xéc dinh hing s6 can chuong trinh mon
bang cua phan ung oxihoas hoa hoc GDPT
kim loai
3.2.2. Buong Elingham xac
dinh bién do6i pha
3.2.3. Nhién ctru phan Ung
chay cua carbon
3.2.4. Nghién ctru sy an mon
kim loai bdi oxygen
3.3. Van dung trong Slay hoc
héa hoc ¢ truong pho thong
Chuwong 4. Nhié¢t dong lyc | 12 4 36 | CLOL, | - Phuong phap: GV: | Nghién ctru ‘dé
hoc va su song CLO2, thuyet trinh; néu tinh | cuong hoc phan,
41 Nhlet dong lu’c hoc clia CLOs, huong, bat van nghlen ciru cac
CLO4, | dé,. ndi dung trong
su t1en héa va ngudn gdc cla S oA
CLO5 \ . gido trinh, tai li¢u
su song HV lam viéc theo \ X
A nhom: bao céo, thao | ham khao; chudn
4.2. Entropy va sy song A 1s ..~ _~ | bi ndi dung béo
luan, lam bai tdp, xay | ; - 2
4.3. Nang luong tu do Gibbs dung chu d& day hoc | “° thee yeu .cfu?
va su tién hoa sinh hoc (du kién); cua glang vien;
i . Lo j két noi cac ndi
44. Su gung V‘a luu trir ndng - Day hoc th@o hinh | dung c6 lién quan
lugng cua té bao. thire: Tryc ti€p, truc | véindi dung trong
4.5. Van dung trong day hoc tuyén; ket hop truc | chuong trinh mon
héa hoc & trudng phd thong tuyén va tryc tiép. hoa hoc GDPT
Tong: 30 | 15 | 105
6. Yéu cau doi véi nguoi hoc
- Tich cyc hoan thanh cac nhi¢m vu hoc tap.
- Thuc hién déy du thoi gian hoc trén 16p va tu hoc.
7. Phwong phap, hinh thirc danh gia két qua hoc tap
Piém thanh Hinh thire Noi dung dwgre . Trong
phan to chirc danh gia MT/ CBR danh gia Quy dinh s0
Diém chuyén | Thai do hoctdp | Pép tmg yéu | Chuong 1,2, 3, 0,1
can cau hoc tap 4
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- Thuyét trinh, | CLO1, Chuong 1, 2, 3, | - Bai thuyét trinh
Diém qua trinh thio lu?n gtgg’ 4 - Hoan thanh tiéu
- Bai tiéu luan, cLO 4: luan » 0.4
- Bai giai cac bai | CLO5 - Chuan bi bai giai
tap cho cac bai tap
- Bai kiém tra giira - Tham du hoc du
Ki thoi gian va lam
bai kiém tra.
Thi HP Ty luan (hodc bai | CLOL, Chuong 1, 2, 3, | - Tham du 80% | 0,5
bdo cao khi hoc | CLOZ, 4 tiét 1y thuyét
tryc tuyén) CLOs3, Y .
cLO4, Thi viét 120 phat
CLOS
8. Tai liéu hoc tap
Tén téc gia/nim/tén tai ligu/nha xudt | Dia chi khai thac | uc dich s dung
STT ! e ren Tai liéu Tham
ban tai lieu Py ,
j chinh khao
1 Pham Xuan BPinh, Lé Xuan Khudng, Nhiét | Trung tam TT - Thu
dong hoc va Bong hoéa hoc Umg dung, | vién Lé Vi Hung X
NXBKHKT, 2006.
2 | Nguyén Hiru Phu, Hoéa li héa keo, | Trung tdm TT - Thu X
NXBKHKT, 2009. vién L€ Vi Hung
3 | P.W.Atkins , Physical Chemistry, Oxford, | Trung tdm TT - Thu X
2023 vién Lé Vi Hung
4 | Bo Giao duc va Bao tao, Chuong trinh moén | Trung tdm TT - Thu X
hoéa hoc, 2018. vién Lé Vi Hung

9. Thong tin vé giang vién day

Giang vién 1:
- Ho va tén: Tran Qudc Tri
- Chtrc danh, hoc ham, hoc vi: GCC, PGS. TS
- Pon vi cong tac: Truong Dai hoc Pong Thap
- Dién thoai: 0918329364
- Email: tgtri@dthu.edu.vn

- Huéng giang day, nghién ctru chinh: Hoa 1y va Hoa hoc lugng tir tinh toan

Gidng vién 2:
- Ho va tén: GVCC.PGS.TS. Tran Van Tan
- Chuyén nganh: Héa 1y thuyét va hoa ly

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Huéng giang day, nghién ctru chinh: Hoa hoc lugng tur tinh toan
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15. LY THUYET PHIEM HAM MAT DPQ
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Ly thuyét phiém ham mat do

- Tén tiéng Anh: Density functional theory

- M3 hoc phan: TPC.814

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Trang bi cho hoc vién hiéu biét co ban va tmg dung cua Iy thuyét phiém ham mat do.

2.2. Huéng dan hoc vién cai dat phﬁn mém, thiét 1ap cac tap tin dau vao, thuc hién céc phép
tinh theo ly thuyet phiém ham mat do trén may vi tinh cho cac phan tir, biéu dién két qua tinh.

2.3. Huéng dan cho hoc vién lya chon phiém ham trao doi - tuong quan va by ham co sé phu
hop cho céac phan tir.

2.4. Huéng dan hoc vién ap dung ly thuyet phiém ham mat do tinh toan ciu triic va tinh chét
ctia phan tir va so sanh két qua tinh voi két qua thuc nghiém.

2.5. Hinh thanh cho hoc vién tinh trung thue, khach quan trong thuc hién tinh toén va xu ly,
biéu dién, dien giai ket qua tinh theo ly thuyét phiém ham mat do.

3. T(z)ng quan vé hoc phz“m

- Tém tat hoc phan: Hoc phan thao luan vé cic ndi dung lién quan dén 1y thuyét phiém ham
mat do va img dung cua ly thuyét phiém ham mat d¢ trong hoa hoc.

- biéu kién dé hoc tot hoc phﬁn: Dé hoc tdt hoc phﬁn nay, hoc vién can c6 hiéu biét vé hoa hoc
lugng tir tinh toédn, todn hoc, tiéng Anh, tin hoc va c6 may vi tinh.

-Vai tro cua hoc phén trong chuong trinh dao tao: Sau khi hoc hoc phén nay, hoc vién c6 hiéu

biét vé ly thuyét phlem ham mat do va c6 nang luc sir dung 1y thuyét phiém ham mat do va may
vi tinh dé tinh toan cau trac va tinh chat cta cac d6i twong khac nhau cia hoa hoc.

4. Chuin diu ra

M M5 ta chuin diu ra Anh xa véi Murc do
(CLOs — Course Learning Outcomes) CDBR CTDPT | ning luc
4.1. Kién thirc
CLO1 | Phan tich céc ndi dung kién thiic lién quan dén co s¢ | PLOL, PLO2, 4
1y thuyét va trng dung cua ly thuyét phiém ham mat d¢. | PLO5S
4.2 Ky nang
CLO2 | Cai ddt phan mém, thiét 13p céc tap tin ddu vao, thuc | PLO4 4
hién cac phép tinh theo Iy thuyét phiém ham mat do
trén may vi tinh cho cac phan tu, biéu dién két qua tinh.
CLO3 Lua chon phiém ham trao d6i - tuong quan va by ham | PLO3 5
co sO phu hop cho céc phan tir can tinh todn.
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CLO4 | Ap dungly thuyét phiém ham mat d¢ tinh ton cau trac | PLO4, PLOS, 4
va tinh chat cua phan tur va so sanh két qua tinh véi két | PLO7
qua thuc nghiém.
4.3 Mikrc tu chiui va chju trach nhiém
CLO5 Trung thyc, khach quan trong thyc hién tinh toan va xu | PLO8 5
ly, biéu dién, dien giai két qua tinh theo 1y thuyét
phi€ém ham mat do.
5. Noi dung va phuong phép, hinh thic td chire day hoc
S6 tiét CDR | Phwong phap, Chuén bj
Chwong/Noi dung LT | ThH | TH hinh thirc to cia nguoi
chirc day hoc hoc
Chuong 1. Phuong phap | 3 2 10 | CLO1 |- Phuong phap | - Tim hi€u cac
Hartree—Fock va cac sy gan giang bai, ty hoc, | ndi dung vé
dang hoc nhom. Phuong phap
1.1 Phuong trinh Schrodinger - Day hoc thep H‘a rttee—FocAk
P hinh thitc  két | V% €4e S¥ gan
1.2 Phiem ham x| dung  thong
’ hop truc tuyén e
1.3 Nguyén li bién phan va tryc tiép. qua tai liéu
. i hoc tap.
1.4 Céc su gan dung Hartree—
Fock
1.5 Phuong phap RHF,
ROHF, va UHF
1.6 Tuong quan electron
1.7 Su tu tuong tac cua
electron
Chuong 2. Mat d¢ electronva | 5 3 18 | CLO1 | - Phuong phéap | - Tim hiéu cac
cac dinh 1y Hohenberg—Kohn giang bai, ty hoc, | ndi dung veé
2.1 Mat 3o electron hoc nhém. Mat d?
T _ - Dav hoc theo electron  va
2.2 Md hinh Thomas-Fermi Ay 0 o | cac dinh Iy
hinh thirc keét henb
2.3 Céc dinh 1y Hohenberg— hop trwc tuyén | HONENberg—
Kohn va tryc tiép. Kohn ) thqng
o i qua tai ligu
2.3.1binhly 1 hoc tap.

2.3.2 Pinh 1y 2
2.3.3 Nhan xét

2.4 Phuong phép tim kiém c6
rang budc

2.5 Ham song trang thai co
ban trong ly thuyet phiém ham
mat do

2.6 Banh gia chung
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Chuong 3. Phuong phép
Kohn—Sham

3.1 H¢ electron khong tuong
tac

3.2 Céc phuong trinh Kohn—
Sham

3.3 Y nghia céc orbital Kohn—
Sham

18

CLO1

- Phuong phap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thic két
hop truc tuyén
va tryc tiép.

- Tim hiéu cac
néi dung vé
Phuong phap
Kohn—Sham
thébng qua tai
li¢u hoc tap.

Chuong 4. Phiém ham trao doi
- turong quan

4.1 Pic diém cua phiém ham
trao doi - trong quan

4.2 M6 hinh khi electron dong
nhat

43 Phiém ham LDA va
LSDA

4.4 Phiém ham GGA

4.5 Phiém ham MGGA

4.6 Phiém ham lai ghép

4.7 Phiém ham lai ghép doi
4.8 Do gan dung cua céc
phiém ham

4.9 Lya chon phiém ham phu
hop cho h¢ nghién clru

4.10 Sy ty tuong tac trong ly
thuyét phiém ham mat do

4.11 Hiéu chinh tuong tac
khuéch tan cho phiém ham

19

CLO1,
CLO3

- Phuong phap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thac két
hop truc tuyén
va truc tiép.

- Tim hiéu cac
néi dung vé
Phiém  ham
trao  doi -
twong quan
théng qua tai
liéu hoc tap.

Chuong S. Thuc hién cac phép
tinh theo 1y thuyét phiém ham
mat do

5.1 May vi tinh va phan mém
5.2 Phan mém Orca

5.2.1 Giéi thigu

5.2.2 Céc tap tin dau vao
5.2.3 Thuyc hién céc phép tinh
5.3 Phén tich két qua tinh

5.3.1 Phép tinh nang luong
diém don

20

CLO1,
CLO2,
CLO4,
CLO5

- Phuong phap
giang bai, ty hoc,
hoc nhom, thuc
hanh.

- Day hoc theo
hinh thic  két
hop truc tuyén
va tryc tiép.

- Tim hiéu cac
noéi dung vé
Thuc hién cac
phép tinh theo
Iy thuyét
phiém ham
mdt d¢ thong
qua tai liéu
hoc tap.
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5.3.2 Phép tinh t6i wu hoa hinh
hoc

5.3.3 Phep tinh tan s6 dao
dong dicéu hoa

5.4 Phan mém Gabedit

5.4.1 Gio6i thi¢u

5.4.2 Xay dyng cau tric hinh
hoc

5.4.3 Tién hanh céc phép tinh
v6i phan mém Orca

5.4.4 Biéu dién két qua tinh

5.5 Phan mém Gaussian va
GaussView

Chuong 6. Mot s6 Gmg dung | 6 2 20 | CLO1, | - Phwong phap | - Tim hiéu cac
trong hoa hoc CLOZ, | giangbai, ty hoc, | ndi dung vé
s e CLO4, | hoc nhom, thuc | Mot so ung
6.1 Kh d SN > :
a nang ung urng’ CLO5 | hanh. dung  trong
16111211;1“1111(1)}(1: cac thong so cau trac - Day hoc theo hoa h_o‘c. th?rjg
o ‘ hinh  thic két | qua tat lieu
6.3 Tinh tin s6 dao dong diéu hop tryc tuyén | DO 4P-
hoa va truc tiép.
6.4 Tinh nang luong ion hoa
6.5 Tinh ai luc electron
6.6 Tinh nang luong nguyén
tor hod
6.7 Nghién ctru co ché phan
ung hoa hoc
6.8 Nghién ctru chu tric va
tinh chat cua cluster
Tong: 30 | 15 | 105
6. Yéu cau ddi voi ngudi hoc
- Tich cyc hoan thanh cac nhiém vu hoc tap.
- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.
7. Phwong phép, hinh thirc danh gia két qua hoc tap
.z . . . Noi dung dugc
piem ghanh | Db e | MTICBR dinhgis | Quydinh | 4"
P g (chwong/chii d?)
1 Baibdociosd 1 | CLO1, CLO3 | Chuong 1, | Baib4ocao. | 0,25
Chuong 2,
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Chuong 3,
Chuong 4
2 Bai bdo caos62 | CLO1, CLO2, | Chuong 5, | Bai bao céo. | 0,25
CLO4, CLO5 | Chuong 6
3 Bai thi két thuc | CLOL, CLO3, | Chuong I, | Bai thi tu| 0,50
chuyén dé CLO4 Chuong 2, | luén 90 phut.
Chuong 3,
Chuong 4,
Chuong 6
8. Tai liéu hoc tap
Muc dich st
STT Tén tac gia/nim/tén tai liéu/nha xudt | Pia chi khai thac dung
ban tai liéu —
’ Tai liéu | Tham
chinh khao
1 Trén)/én Tan, Tran Qudc Tri, Gido trinh Iy | Trung tdm TT -
thuyet phiem ham mat do, NXB Giao duc, | Thu vién Lé Vi X
2017 Hung
2 Frank Jensen: Introduction to| Trung tam TT - X
computational chemistry; John Wiley & | Thu vién Lé Vi
Sons Ltd, 2017. Hung
3 Wolfram Koch, Max C. Holthausen; A | Trung tam TT - X
Chemist,s Guide to Density Funtional | Thu vién Lé Vi
Theory Second Edition, Wiley-Vch, 2001. | Hung
4 Cong truy cap nguon tin dién tir NASATI: | https://db0.vista.g X
https://db0.vista.gov.vn. Tai khoan: tvtan ov.vn.

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: GVCC.PGS.TS. Tran Van Tan

- Chuyén nganh: Hoa Ii thuyét va héa li

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan

Giang vién 2:

- Ho va tén: TS. Nguyén Hiru Tho

- Chuyén nganh: Hoéa Ii thuyét va héa li
- Bién thoai: 0983869335; Email: nguyenhuutho03@yahoo.com

- Pon vi cong tac: Truong Pai hoc Sai Gon

- Huéng giang day, nghién ctru chinh: Héa hoc lugng tir tinh toan



https://db0.vista.gov.vn/
https://db0.vista.gov.vn/
https://db0.vista.gov.vn/
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16. PIEN HOA HIEN PAI VA UNG DUNG
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phén: bi¢n hoa hién dai va ing dung

- Tén tiéng Anh: Modern Electrochemistry and Applications

- M3 hoc phan: TPC.815

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc tu nhién
2. Muc tiéu hoc phén

2.1. Trang bi cho hoc vién nhirng kién thirc co ban va ning cao vé mot sd khia canh chon loc
trong linh vuc ing dung cia di¢n hoa.

2.2. Cung cép cho hoc vién hiéu biét vé cac van dé 1y thuyét va img dung dién hoa trong k¥
thuat, khoa hoc, doi song.

2.3. Gidi thiéu cho hoc vién tng dung cta cac phuong phap dién hoa hoc trong nghién ctru
cac doi tuong khac nhau cuia hoa li thuyét va hoa li.

3. Tong quan vé hoc phin

- Tém tat hoc phan: Hoc phan nay cung cip nhing kién thirc vé nhiing van dé chon loc trong
mg dung ctia dién hoa nhur qua trinh quang dién hoa tai ranh gidi chat ban dan/dung dich; dién
hoéa hiru co v6i san pham quan tdm 1a polymer dan dién; bao vé an mon vat liéu; sy phat trién
trong chuyen hoa va luu gitr nang lugng di€n; sinh dién hoa; dién hoa cua dung dich khong nude
va cudi cing 1a timg dung cta dién hoa trong quan tric va kiém soat 6 nhiém mai trudng.

- biéu kién dé hoc tot hoc phan: Pé hoc t6t hoc phan nay, hoc vién can c¢6 hiéu biét co ban vé
vat ly, hoa hoc, toan hoc, tiéng Anh cho héa hoc.

-Vai tro ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 hiéu biét vé
mdt s6 khia canh chon loc trong linh vuc tng dung cuia dién héa; c6 kha niang phan tich, danh gia
cac van dé vé 1y thuyét va tmg dung dién hoa trong k¥ thuat va khoa hoc doi séng; c6 kha ning
danh gia, lva chon cic cac phuong phap dién hoa hoc phu hop cho ddi tuong nghién ciru khac
nhau cta héa Ii thuyét va héa Ii.

4. Chuin diu ra

M2 Mo ta chuin diu ra Anh xa vé6i Mirc d
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 | Panh giakién thirc co ban va nang cao vé mét so khia | PLO1, PLO2, 5
canh chon loc trong linh vuc rng dung cia dién hoa. | PLOS5, PLOG,
PLO7
4.2. Ky nang
CLO2 | Dénh gid cdc van d& vé 1y thuyét va img dung dién | PLO3, PLOS, 4
hoéa trong k¥ thuat, khoa hoc, doi song. PLO6, PLO7
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CLO3 Lua chon cac phuong phap dién hoa hoc phu hop cho | PLOZ2, PLO4 4
doi trong nghién ctru khac nhau cua héa li thuyét va
hoa li.
CLO4 | Dién giai cac két qua thi nghiém thu dugc bing cac | PLO3, PLO4 4
phuong phép dién hoéa hoc cho cac doi luong khéc
nhau.
4.3 Mire tu chu va chiu trach nhiém
CLO5 Trung thue, khach quan trong phan tich, danh gia, | PLO8 4
dién giai két qua thi nghiém lién quan dén cac qua
trinh dién hoa.
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phap, Chuin bi
Chuong/N¢i dung CDR hinh thire to cia nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. Quang dién héa | 4 2 15 | CLO1, - Phuong phap | - Tim hiéu
1.1. Quang kich thich di¢n CLOZ, glang bal,’ tu | cac n(_):
, £ , , CLO3, hoc, hoc nhém. | dung vé
tor do hap phu énh séng i
) . CLO4, - Dav hoc theo | Quang dién
1.2. Anh huong be mat CLOS Y o B | hoa  thong
AT, hinh thac ket e e
trong quang dién hoa < | qua tai liéu
hop truc tuyén N
1.3. Xuc tac quang dién hoa va tryc tiép. hoc tap.
1.4. Quang dién hdéa phan
ly nuéce
1.5’. Quang dién hoéa loai
chat thai
Chuong 2. Nhiing khia | 4 2 15 | CLO1, - Phuong phap | - Tim hiéu
canh chon lgc trong dién CLO2, giang bai, tu | cac noi
héa hitu co CLO3, hoc, hoc nhém. | dung ve
2.1.Uuva nhugc diém cua gtgg’ - Day hoc theo Nhtzng l;lhza
phuong phap tong hop dién hinh thue két | €4 chon
. z | loc trong
hoa hop truc tuyén | 7 ,
. % va tryc tié dién  hoa
2.2. Xac dinh co ché cua : P hiku co
phan mg dién hoa hitu co théng qua
2.3. Pién cuc Chiral - Hoat t"}i lieu hoc
tinh quang cua dién cuc tap.
2.4. Téng hop dién hoa hiru
co
2.5. Polymer hitu co dan
dién
Chuong 3. Dién hoa trong | 4 2 15 | CLO1, - Phuong phap | - Tim hiéu
khoa hoc viat liéu CLO2, giang bai, tu | cac n@j
CLO3, hoc, hoc nhém. | dung vé
bién  hoa
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3.1. Chuyén dién tich va CLO4, - Day hoc theo | trong khoa
trang thai bé mat kim loai CLO5 hinh thic kﬁt hoc vat liéu
3.2. Uc ché an mon h(‘yp m'n.:; tuyen tf‘.onf% gua
va truc ti€p. tai liéu hoc
3.3. Su thu dong tap.
3.4. Nh&ng khia canh dién
hoa ve anh huong cua
hydro dén kim loai
Chuong 4. Chuyén héa va 15 | CLO1, - Phuong phap | - Tim hiéu
luu trit ndng lugng dién hoa CLO2, giang bai, tu | céic néj
4.1. Khai niém va lich sir CLOs, hoc, hocnhém. | dung = vé
.. cn 1in CLO4, Chuyén hoa
cua pin nhién liéu - Day hoc theo | | N
CLO5 X , x| va luu tri
. L. hinh thirc két |
4.2. Hi€u suat cua pin £ | nang luong
hop tryc tuyén | . -
4.3. Bong hoc cua phan va truc tiép. dzgn hoa
ung pin nhién li¢u thpng qua
) ] tai liéu hoc
4.4. bi¢n cuc x0p tap.
4.5. Cac kiéu pin nhién liéu
4.6. Bong co dién hoa cho
phuong tién giao thong
4.7. Nguyén ly pin nhién
lidu thur cap
4.8. Nhimg dac tinh cua
thiét bi Iuu gilt ndng lugng
dién hoa
4.9. Mot s6 pin c4 nhan
4.10. Pin va moi truong
Chuong 5. Dién hoa sinh 15 | CLO1, - Phuong phap | - Tim hiéu
hoc CLO2, giang bai, tu | cac noi
5.1. Bién sinh hoc CLO3, hoc, hoc nhém. du'I}g Ye
, CLO4, - Dav hoc theo Dién  hoa
5.2. Thé mang CLO5 ay ¢ sinh hoc

53 bo dan dién trong co
thé sinh hoc

54.Co ché dan dién trong
hé thong than kinh

5.5. (;huyén dién tor trong
co thé sinh hoc

5.6. Thong tin dién hoa
trong co thé sinh hoc

5.7. Enzym va di¢n cuc

hinh thiac  két
hop truc tuyén
va truc tiép.

théng qua
tai liéu hoc
tap.
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5.8. Nhiing khia canh dién
hoa ctia mdt s6 qua trinh
sinh hoc

Chuong 6. Di¢n hoéa cua| 5 2 15 | CLO1, - Phuong phap | - Tim hiéu
dung dich khong nuéc CLO2, giang bai, tu | céc néj
6.1. Pac tinh cua dung moi CLO3, hoc, hoc nhom. du'lzg \,’e
A . n CLO4, bién  hoa
va phan loai dung moi - Day hoc theo | ',
CLO5 . . x, | cua  dung
Ar 1 hinh thtc két | = .
6.2. Dung moi hoa va su hoo ¢ v dich khong
tao thanh phirc cua ion op e WYeN e théng
va truc tiep. ve 1en
6.3. Phan ung axit-bazo qua tAal liéu
trong dung moi khdng hoc tap.
nugc
6.4. Phan Ung oxy hoa
trong dung moi khéng
nuoc
6.5. Po dién thé trong dung
dich khong nudc
6.6. Po d6 dan dién va ing
dung cua phép do d6 dan
dién
6.7. St dung dung dich
khong nudc trong cong
nghé dién hoa hién dai
Chuong 7. Dién héa moi | 5 2 15 | CLO1, - Phuong phap | - Tim hiéu
truong CLO2, giang bai, tu | cac noi
7.1. Uu thé cta dién hoa CLO3, hoc, hoc nhom. du.I}g ve
) ) CLO4, - Dav hoc theo | Pién  hoa
7.2. Su Am 1én ciia Trai dat CLO5 o8y 10C B m6i truomg
] hinh thoc keét ho
7.3. San xuat hydro mat hop truc tuyén t“on‘gA qua
troi quy mo 16n va truc tiép. ?l li€u hoc
. . ap.
7.4. H¢ thong van chuyén P
st dung nguodn di¢n hoa
7.5. Khtr dién hoa CO2
7.6. Dién hoa xu Iy nudc
thai
7.7. Dién hoa trong quan
trac va kiém soat 6 nhiem
Tong: 30 | 15 | 105

6. Yéu cau ddi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.

7. Phuong phap, hinh thire danh gia két qua hoc tap
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) Noi dung
Diém . . dwgc danh
thanh , Hinh thuc CPR gia Quy dinh | 1798
A to chwre danh gia s : i}
phan (chwong/chu
de)
1 Bai bao c4o 0 1 CLO1, CLO2, | Chuongl, Bai bdo | 0,25
CLO3, CLO4, | Chuong 2, céo.
CLO5 Chuong 3
2 Bai bao c4o 6 2 CLO1, CLO2, | Chuong4, Bai bdo | 0,25
CLO3, CLO4, | Chuong 5, céo.
CLO5 Chuong 6,
Chuong 7
3 Bai thi két thuc chuyén | CLO1, CLO2, | Chuong I, Bai thi tw| 0,50
de CLOs3, CLO4, | Chuong 2, luan 90
CLOS Chuong 3, phat.
Chuong 4,
Chuong 5,
Chuong 6,
Chuong 7
8. Tai liéu hoc tap
Muc dich sw
STT Tén tac gid/nim/tén tai liu/nha xuat | Dia chi khai thac dung
ban tai liéu —
) Tai liéu | Tham
chinh | khao

1 P.W.Atkins , Physical Chemistry, Oxford,
2023

Trung tdm TT -
Thu vién L& Vi
Hung

X

2 Waldfried Plieth (2012), Electrochemistry | Trung tam TT - X
for Materials Science, Elsevier. Thu vién Lé Vi
Hung
3 Gyorgy Inzelt (2012), Conducting Trung tdm TT - X
Polymers, Springer-Verlag Berlin Thu vién Lé Vi
Heidelberg. Hung
4 Lé Qudc Hung; Phan Thi Binh; Vii Thi Trung tam TT - X

Thu Ha; Pham Héng Phong, Dién hoa hoc
nang cao: Sach chuyén khao, NXB Khoa
hoc tu nhién va cong nghé¢, 2016.

Thu vién L& Vi
Hung

9. Thong tin vé giang vién day
Giang vién 1:
- Ho va tén: Tran Van Man

- Chtrc danh, hoc ham, hoc vi: Pho gido su, Tién sy
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- Chuyén nganh: Hoéa Ii thuyét va hoa Ii

- Pon vi cong tac: Trudng Pai hoc Khoa hoc Tu nhién, PHQG TP Hb Chi Minh
- Bién thoai: 0903 066075

- Email: tvman@hcmus.edu.vn

- Huéng giang day, nghién ctru chinh: Dién hoa hoc
Giang vién 2:

- Ho va tén: Hoang Van Hung

- Chirc danh, hoc ham, hoc vi: Phé Giéo su, Tién sy
- Chuyén nganh: Hoa Ii thuyét va héa Ii

- Bon vi cong tac: Truong Pai hoc Su pham Ha Noi
- Bién thoai: 098 4311 273

- Email: hunghv@hnue.edu.vn

- Huéng giang day, nghién ctru chinh: Dién hoa hoc


mailto:tvman@hcmus.edu.vn
mailto:hunghv@hnue.edu.vn
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17. PHUONG PHAP NGHIEN CUU KHOA HQC CHUYEN NGANH HOA
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Phuwong phéap nghién ctru khoa hoc chuyén nganh hoa

- Tén tiéng Anh: Research methodology in chemistry

- M3 hoc phan: TPC.816

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Su pham Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Cung cép cho hoc vién nhitng kién thirc vé nghién ctru khoa hoc trong hoa hoc hién dai.

2.2. Hinh thanh cho hoc vién kha ning thu thap tai liéu va danh gia, phan bién, trich dan cac
tai liéu hoa hoc.

2.3. Hinh thé}nh cho hoc vién kha nang lya chon, thiét ké thi nghiém va phan tich, danh gia,
giai thich céc két qua thi nghiém hoa hoc.

2.4. Hinh thanh cho hoc vién kha nang viét & cuong nghién ctru, bai bao, luan vin thac si hoa
hoc.

2.5. Hinh thanh cho hoc vién tinh trung thuc, khach quan, hgp tac, trach nhi€m trong thyuc hién
nghién ctru khoa hoc hoa hoc.

3. T(z)ng quan vé hoc phz“m

Hoc phan nay cung cap nhitng kién thirc vé phuong phap nghién ciru khoa hoc trong hoa
hoc. Hoc phan nay bao gdm céc ndi dung: Gidi thiéu vé nghién ciru khoa hoc; Tai liéu khoa hoc
hoa hoc; Nghién ctru khoa hoc hoa hoc; bé cuong nghién ctru hoa hoc; Bai bao khoa hoc hda
hoc; Luén van thac si hoa hoc. Dé hoc tét hoc phan nay, hoc vién can c¢6 nhitng hiéu biét ban dau
vé phuong phap nghién ctru khoa hoc, tiéng Anh, tin hoc, hoa hoc, toan hoc. Qua hoc phan nay,
hoc vién co hiéu biét vé nghién ctru khoa hoc trong hoa hoc hién dai; 6 nang luc thu thap tai licu
va danh gia, phan bién, trich dan cac tai liéu hoa hoc; c6 ning luc lwa chon, thiét ké thi nghiém
va phén tich, danh gia, giai thich cac két qua thi nghiém hoa hoc; c6 nang lyc viét dé cuong
nghién ctru, bai bao, luan van thac si héa hoc; ¢ tinh trung thuc, khach quan, hop tac, trach nhi¢m
trong thuc hién nghién ctru khoa hoc hda hoc.

4. Chuin diu ra

M3 MG ta chuan dau ra Anh xa véi Miic dd
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 Danh gia viéc ap dung cac phuong phap nghién ciru | PLO1, PLO2, 5
khoa hoc trong hoa hoc hién dai. PLO5
4.2 Ky nang
CLO2 Thu thap tai liéu va danh gia, phan bién, trich dan cac | PLO3, PLO4 5
tai liéu hoa hoc.
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CLO3 | Lua chon, thiét k& thi nghiém va phan tich, danh gia, | PLOA4 6
giai thich céc két qua thi nghiém hoa hoc.

CLO4 | Viét dé cuong nghién ciru, bai bao, luan vin thac si | PLO4, PLO5, 6
hoa hoc. PLO6, PLO7

4.3 Mirc ty chi va chiu trach nhiém

CLOS Trung thuc, khach quan, hop tac, trach nhi¢m trong | PLO6, PLOS8 5
thuc hién nghién ctru khoa hoc hoa hoc.

5. Noi dung va phwong phép, hinh thic to chire day hoc

S6 tiét Phwong ]
phap, Chuan bi
Chuwong/Néi dung CDR | hinh thirc to | cua nguoi
LT | ThH | TH chire day hoc
hoc
Chuong 1. Gi6i thiéu vé nghién | 5 | 2 17 | CLO1, | - Phuong - Tim hiéu
ctru khoa hgc CLOS | phép: gidng | cac ndi dung
. bai, tw hoc, | vé nghién
1.1. Nghién ctru khoa hoc hoe nhom, ctru khoa
1.2. Ph hap luan va ph
phip n;hoigﬁ crukhoahoe -Dayhoc | "¢
' theo hinh
1.3. Muc tiéu nghién ctru khoa hoc thirc két hop
1.4. C4c dic trung cta nghién ciru trire tuyén va
khoa hQC tryc tiep.
1.5. Phan loai nghién ctru khoa hoc
1.6. Qui trinh nghién ctru khoa hoc
1.6.1. Xac dinh van dé nghién ctru
1.6.2. Téng quan tai liéu
1.6.3. Dé xuat gia thuyét
1.6.4. Thiét 1ap nghién ctru
1.6.5. Thu thap dir li¢u
1.6.6. Phan tich dir li¢u
1.6.7. Béo cdo két qua
1.7. Banh gid nghién ctru khoa hoc
Chuong 2. Tai licu khoa hoc 5 2 17 | CLO1, | - Phuong - Tim hiéu
hoa hoc CLO2, | phap: giang | c4c ndi dung
o CLO3, | bai, tw hoc, | vé tai liéu
2.1. Bai bao khoa hoc CLO4. | hoe nhém. khoa hoe
2.2. Sach chuyén khao CLO5 hoa hoc.
. - Day hoc :
2.3. Bao céo deé tai nghién ctru theo hinh
khoa hoc thirc két’h()‘p
2.4. Luan van dai hoc truc tuyen va
truc tiep.




106

2.5. Luan van thac si

2.6. Luén an tién si

2.7. Tim kiém va thu thap tai liéu
khoa hoc hoéa hoc

2.8. Trich dan tai liéu khoa hoc
hoéa hoc

2.8.1. Céc kiéu trich dan tai liéu
(APA, IEEE, MLA)

2.8.2. Cac phan mém hd tro trich
dan tai liéu (Endnote, Zotero)

Chuong 3. Nghién ctru khoa hoc
hoéa hoc

3.1. An toan trong phong thi
nghiém

3.2. Céac chuyén nganh héa hoc
pho bién

3.2.1. Héa hitu co

3.2.2. Hoa vo co

3.2.3. Héalli

3.2.4. Hoa li thuyét

3.2.5. Hoa vat li¢u

3.2.6. Xuc tac

3.2.7. Hoa sinh

3.2.8. Phuong phap day hoc hoa
hoc

3.3. Xu huéng phat trién cua khoa
hoc héa hoc

3.4. Céc phuong phép nghién ctru
hoéa hoc

3.4.1. Cac phuong phap didu ché,
tong hop, chiét tach, ché tao

3.4.2. Cac phuong phap quang phd

3.4.3. Cac phuong phap tinh toan
hoa hoc luong tir

3.4.4. Cac phuong phap diéu tra,
khao sat

3.5. Xu li, phan tich, nhan xét,
danh gia dir liéu hoa hoc

17

CLO1,
CLO2Z,
CLO3,
CLO5

- Phuong
phép: giang
bai, tu hoc,
hoc nhom.

- Day hoc
theo hinh
thirc két hop
truc tuyén va
tryc tiép.

- Tim hiéu
cac ndi dung
vé nghién
ctru khoa
hoc hoa hoc.
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Chuwong 4. Pé cwong nghién ciru 18 | CLO1, | - Phuong - Tim hiéu
ho6a hoc CLO2, | phap: gidang | cac ndi dung
. CLO3, | bai, tw hoe, | vé
4.1. th ' SV
Gior thicu CLO4, | hocnhém. | 43 oo

4.2. Cau tni<:‘ dé' cuong nghién cliru CLOS | Day hoc nghién c%’ru
4.2.1. Tén dé tai theo h‘llnh hoa hoc.
4.2.2. Muc luc thie kétghop‘

L truc tuyen va
4.2.3. Gibi thiéu truc tiép.
4.2.4. Muc tiéu
4.2.5. Gia thuyét nghién ctru
4.2.6. Tong quan tai liéu
4.2.7. Noi dung nghién ctru
4.2.8. Phuong phép nghién ciru
4.2.9. Pham vi nghién ctu
4.2.10. Két qua du kién
4.2.11. Co quan nhén chuyén giao
két qua
4.2.12. Dy tru kinh phi
4.2.13. Tai liéu tham khao
4.2.14. Phu luc
Chuwong 5. Bai bao khoa hoc 18 | CLO1, | - Phuong - Tim hiéu
hoéa hoc CLO2, | phap: giang | cac ndi dung

T CLO3, | bai, tw hoc, | vé bai bdo
3.1 Gioi thicu CLO4, | hoc nhom. | khoa hoc
5.2. Cau trac bai bao héa hoc CLO5 hoda hoc.
- Day hoc ;
5.2.1. Tén bai bao theo hinh
5.2.2. Tén tac gia, co quan cong thire kétﬂrhqp‘
tac, email truc tg?/en va
) truc tiép.

5.2.3. Tém tat
5.2.4. T khoa

5.2.5. Gio6i thi¢u

5.2.6. Phuong phap nghién ctlru
5.2.7. Két qua va thao luan
5.2.8. Két lugn

5.2.9. Lo1 cam on

5.2.10. Bong gop cua cac tac gia
5.2.11. Tai li€u tham khao

5.3. Phan mém chdng dao vin
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Chuong 6. Luin van thac sihéa | 5 3 18 | CLO1, | - Phuong - Tim hiéu
hoc CLO2, | phap: gidang | cac ndi dung
s CLOS3, | bai, tw hoc, | vé luan van
l th 1 s V¥ ] <
6.1 Gid thicu CLO4, | hoc nhom. | thac si.
6.2. Cau trac luan van thac si CLO5
‘ - Day hoc
6.2.1. Tén de tai theo hinh
6.2.2. Mé diu thic ket hop
. < tryc tuyén va
(Ly do chon dé tai; truc tiép.
Muc ti€u nghién cuu;
Déi twong va pham vi nghién ctru;
Noi dung nghién ctru;
Phuong phap nghién ctru)
6.2.3. Tong quan
6.2.4. Phuong phéap nghién ctiru
6.2.5. Két qua va thao luan
6.2.6. Két luan va kién nghi
6.2.7. Tai liéu tham khao
6.2.8. Phu luc
6.3. Phan mém chdng dao vin
Tong: 30 | 15 | 105
6. Yéu cau doi voi ngudi hoc
- Tich cyc hoan thanh cac nhi¢m vu hoc tap.
- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.
7. Phwong phip, hinh thirc danh gia két qua hoc tap
Piém | Hinh thic Ndi dung dwoe Tron
thanh | t§ chirc d4nh CDR danh gi4 Quy dinh one
A -z 5 22 SO
phan gia (chuwong/chu de)
Qua Thao luan, CLO1, CLO2, | Chuongl,?2,3,4, Két qua thao luén, 0,1
trinh [ gopy CLO3,CLO4, | 5,6 gop y
CLO5
Qua Bai bao cao CLO1, CLO2, | Chuongl,2,3,4, Bz‘gi bao cao theo 0,4
trinh cua nhom CLO3,CLO4, |5,6 mau quy dinh, ndi
CLO5 dung tu chon, lién
quan dén Hoa hoc
Tong | Baibdocdo |CLOL, CLO2, |Chuongl,2,3,4, Bai bao céo theo 0,5
ket cua ca nhan CLO3,CLO4, |5,6 mau quy dinh, ndi
CLOS dung tu chon, lién
quan dén Hoa hoc
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8. Tai li¢u hoc tap

Muc dich sw
STT Tén tac gia/nam/tén tai liu/nha xuit | Pia chi khai thac dung
ban tai liéu —
) Tai liéu | Tham
chinh | khao
1 | HO Sy Thang (chu bién, 2021). Phuong | TT hoc liéu Lé Vii X
phap nghién ciu khoa hoc gido duc. Nha | Hung
xuat ban Giao duc Viét Nam.
2 | Pham Viét Vuong (2004). Phwong phdp | TT hoc liéu Lé Vil X
ludn nghién ciru khoa hoc. NXB PHQG Ha | Hung
Noi.
3 Du an Viét - Bi (2010). Nghién ciru khoa | TT hoc liéu Le Vi X
hoc sw pham vng dung. Nha xuat ban Pai | Hung
hoc Su pham.

9. Thong tin vé gidng vién day
Giang vién 1: PGS. TS. HO Sy Thang
- S6 dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn
- Co quan cong tac (hodc dia chi): Phong Pao tao Sau dai hoc, Truong Dai hoc Déng Thap.

- Hudng giang day, nghién ciru chinh: Vat liéu méi; Hoa moi truong; Hap phu, xuc tac
trong bao vé moi truong; Nhiét dong hoc; Phuong phap nghién ctru khoa hoc gido duc.

Giang vién 2: PGS.TS. Tran Qudc Tri

- Pon vi cong tac: Truong Dai hoc Pong Thap
- Dién thoai: 0918329364

- Email: tqtri@dthu.edu.vn

- Huéng giang day, nghién ctru chinh: Hoéa li va Hoa hoc lugng tir tinh toén.
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18. CAC PHUONG PHAP PAC TRUNG VAT LIEU HAP PHU VA XUC TAC
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Cac phuong phap dic trung vat liéu hap phu va xuc tac
- Tén tiéng Anh: Methods for Characterization of Materials in Catalysis and Adsorption
- M3 hoc phan: TPC.817
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong c6
- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Trang bi cho hoc vién kién thtrc vé co so 1y thuyét va nguyén tic hoat dong ctia cac phuong
phép déc trung vat liéu hap phu va xuc tac.

2.2. Hudng din cho hoc vién danh gia tinh chat, dac diém cua timg loai vat liéu thong qua két
qua dac trung céc vat liu.

2.3. Gi6i thiéu cho hoc vién cdc Umg dung quan trong cta cac phuong phap quang phé trong
nghién ctru vat liéu hap phu va xuc tac.

2.4. Hudng dan hoc vién danh gia, lua chon phuong phap dic trung vt liéu phu hop cho cac
vat li€u khac nhau.
3. Tong quan vé hoc phan

- Tom tit hoc phan: Hoc phan nay cung cap céc kién thirc vé phuong phap dac trung hoa li vat
lidu hap phu va xic tac va huéng dan cho hoc vién phan tich dugc mét s tinh chat cia vat liéu
thong qua cac gian do, phd do.

- biéu kién dé hoc tot hoc phan: Pé hoc t6t hoc phan nay, hoc vién can c¢6 hiéu biét co ban vé
vat ly, hoa hoc, toan hoc, tiéng Anh cho hoa hoc.

-Vai tro ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 hiéu biét vé
cac co s&, nguyén 1y, ing dung ciia phuong phap dic trung vat lidu hip phu va xuc tac; co kha
nang danh gia, lya chon phuong phap dac trung vat li€u phu hop cho cac vat liéu; c6 kha nang
danh gia tinh chat, dic diém cia ting loai vat liéu théng qua két qua dic trung cac vat lidu.

4. Chuin diu ra

Mo ta chuan dau ra Anh xa v&i Mic d6

Ma 9
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc

4.1. Kién thire

CLO1 | Banh gia cac kién thirc vé co s¢ 1y thuyét va nguyén | PLO1, PLO2, 5
tac hoat dong cua cac phuong phap dac trung vat liéu | PLOS
hap phu va xuc tac.

CLO2 | banh gia cac ung dung quan trong cia cac phuong | PLO1, PLOZ, 5)
phap dac trung vat liéu hap phu va xUc tac. PLO7

4.2. Ky nang
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CLO3 | Lua chon phuong phap dac trung vat liéu phu hop | PLO3, PLO4 4
cho cac vat liéu.
CLO4 | Panh gi4 C4c tinh chat, dc trung cuia timg loai vat | PLO4, PLOS, 4
li¢u thong qua két qua dac trung cac vat lidu. PLOG6
4.3 Mirc ty chi va chiu trach nhiém
CLOS | Trung thuc, khach quan trong phan tich, danh gia, | PLO8 4
dién giai két qua thi nghiém lién quan dén cac dac
trung cua vat liu.
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
So tiét Phwong Chuin bi
phap, cua nguoi
Chuong/N¢i dung CDR | hinh thire hoc
LT | ThH | TH 16 chise
day hoc
Chuong 1. Pai cuong vé quang phd 3 2 10 | CLO1 |- Phuong |- Tim hiéu
1.1. Bitc xa dién tir phdp gidng | cdc  noi
bai, tu hoc, | dung  vé
1.2. Tuong tac gilra buc xa dién tir va hoc nhom. | Pai ciong
phan tur q q - Day hoc vé ) qﬁimg
1.3. Bon vi pho va cac vung pho theo hinh pho t qrjg
thite  truc qua tz}1 liéu
tuvé hoc tap.
uyen.
Chuong 2. Phuong phap nhiéu xa tia 3 2 10 | CLO1, |- Phuong |- Tim hiéu
X (XRD) CLO2, |phap giang | cac  ndi
. CLOg3, | bai, tu hoc, | dung  vé
2.1. Tia X : >
. CLO4, | hoc nhém. | Phuong
2.2. TaoNra tia X CLO5 | _ Day hoc phép
2.3. Nhiéu xa tia X theo hinh :z_hzeu x)-‘z
~ , 1a
2.3.1. Hién tuong nhiéu xa thu’g trye (XRD)
tuyen. A
2.3.2. Binh luat Bragg Y thong qua

2.3.3. Mang déao

2.4. Cuong d6 tia X nhiéu xa

2.4.1. Tan xa bdi mét dién tur

2.4.2. Tan xa bdi mdt nguyen tur
2.4.3. Nhiéu xa bdi 6 mang co s&
2.5. Nhiéu xa ttr vat liéu vo dinh hinh
2.6. Mot s6 tng dung cta tia X

2.6.1. Phan tich dinh lugng va dinh
tinh

2.6.2. Xac dinh cac thong s6 6 mang
CO SO

tai liéu hoc
tap.
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2.6.3. Xac dinh kich thudc hat bang
phuong trinh Sherrer

2.‘6.4. Xac dinh d6 bién dang cAu tric
bang phuong trinh Hall

Chuong 3. Phan tich nhiét (TG-DSC, 2 10 | CLO1, |- Phuong |- Tim hiéu
TG-DTA) CLO2, | phdp giang | cac  ndi
e pa A pA CLO3, |bai, tu hoc, | dung  vé
1. th h han tich : PR Ao
ihiétGlm feu g ve phan te CLO4, | hocnhém. | Phan tich
i o CLOS | Dav hoc nhiét (TG-
3.2. Mot vai van dé co ban trong phép h 1y hinh DSC, TG-
phéan tich nhiét €0 fin DTA)
thac  truc ho
3.2.1. Nhiét dung va nhiét dung riéng tuyén. thong qua
cua vat ran tai liéu hoc
. tap.
3.2.2. Chuong trinh nhiét o
3.2.3. Chét tro nhiét
3.3. Nguyén ly hoat dong cia TG-
DTA va tng dung
3.4. Phép do nhiét vi sai quét (DSC)
3.4.1. DSC dong nhiét
3.4.2. DSC bu nhiét
3.4.3. Gian d6 DSC
3.4.4. Ung dung ctia DSC
3.5. Phén tich phép do nhiét
3.5.1. M6 ta cua trinh moc hat
3.‘5.2. Xéc dinh nang luong hoat l}oé
bang phuong phap quét nhi¢t tuyén
tinh-phan tich Kissinger
Chuong 4. Phuong phap dang nhiét 2 | 12 | CLOL, |- Phuong |- Tim hiéu
hap phu va khtr hap phu Nito (BET) CLO2, |phap giang | cac  ndi
4.1, Hap phu nito CLO3, | bai, tu hoc, | dung  vé
S ' . ) CLO4, | hoc nhém. | Phuwong
4.2. Hap’phu trén bé mat ran khi CLO5 | _ Day hoc phéf? dd’fg
4.2.1. Hap phu Langmuir theo hinh nhiét . hag?
, , ] ) thi ¢ phu va khir
4.2.2. Hap phu dang nhiét Freundlich . ue ety dp  phu
, uyén. ; .
4.2.3. Hap phu da phan tir Polanyi Y Nito
L BET
4.2.4. Thuyéet hap phu BET 'Ehﬁng) qua
(Brunauer-Emmett-Teller tai lidu hoc
tap.
Chuong 5. Hién vi dién tir quét (SEM) 2 | 12 | CLO1, |- Phuong |- Tim hiéu
PP CLO2, | phép giang | cac ndi
5.1. Tuong tac di¢n tur voi vat chat CLO3. dung  vé
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5.2. Thiét b CLO4, | bai, tu hoc, | Hién  vi
53.Ly thuyé ¢ CLO5 | hoc nhom. dl‘e,li tuwr
5.3.1. D sau trudng - Day hoc ?SlJIEeM)
o theo hinh ho
5.3.2. Ngudn dién tir thic  tryc | 11ONG qua
. tuvén, | tailiéuhoc
5.3.3. Do phan giai yen. ap.
5.4. Chuan bj mau
5.5. Céc kiéu tao anh
5.5.1.Tuong phan anh dién tir thir cp
5.5.2. Tuong phan anh dién tir tan xa
nguoc
Chuong 6. Hién vi dién ti truyén qua 2 | 12 | CLOL, |- Phuong |- Tim hiéu
(TEM) CLO2, |phap giang | cac  ndi
L an A \ CLO3, |bai, ty hoc, | dung  vé
1. Th h h ’ S ;
6.1 Thuyet dong hoe vE tuomg phan CLO4, |hocnhom. | Hién  vi
rén anh .A ,
CLO5 dién tur
6.1.1. Khai niém - Day hoc | én qua
7 - theo hinh | 7M€ 4
6.1.2. Anh truong t6i thie  truc | (EM)
, . ) uvén, théng qua
6.1.3. Anh truong sang yen. tai lidu hoc
6.1.4. Tuong phan tir tinh thé khong tap.
hoan chinh
6.2. Hién vi dién tir truyén qua quét
(STEM)
6.2.1. Céc anh nhan dugc bang STEM
va dac diém cua ching
6.2.1. STEM qua phén tich.
Chuong 7. Ph6 hong ngoai (IR) 1 | 13 | CLO1, |- Phuong |- Tim hiéu
2 AL CLO2, | phap gidng | caic  noi
.1. Ph thuan t : .
7 O quay thuan ”uy CLO3, | bai, tu hoc, dung  vé
7.2. Dao dong yé ph6 dao dong quay CLO4, | hoc nhom. | Phé hong
cua phan tur hai nguyqen tr CLO5 | Day hoc nngai (IR)
7.3. Dao dong va pho dao dong quay theo hinh tho”? gua
ctua phan tir nhiéu nguyén tu thire  truc ?l li¢u hoc
. . . £ ap.
7.4. Ap dung 1y thuyét nhom dé phan tuyen. P
loai dao dong
7.5. Nguyén 1y va thiét bi
7.6. Pho IR-Fourier
7.7. Ung dung trong phan tich héa hoc
Chuong 8. Pho quang dién tur tia X 1 13 | CLO1, |- Phuong |- Tim hiéu
(XPS) CLO2, |phap giang | cac  ndi
CLOs, dung vé

8.1. Nguyén ly

Phé quang
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8.2. Thiét b CLO4, | bai, tu hoc, | dién tir tia
8.2.1. Ngudn tia X CLO5 | hoc nhom. | X ) (XPS)
622 Detect - Day hoc thong qua
2.2. r ay he o ia
electo theo hinh | i liéuhoc
8.2.3. DO phan giai khong gian thie  truc | @
8.3. Phan tich hoé hoc tuyen.
8.4. Céu truc tang thém trong phd XPS
8.5. Profin chiéu sau
8.6. Phan tich dinh lugng
8.7. Ung dung
8.7.1. Polyme
8.7.2. B& mit vat liéu kim loai
8.7.3. Bé mat vt liéu oxit
Chuong 9. Quang pho tia x phan tan 4 1 13 | CLO1, |- Phuong |- Tim hiéu
nang lugng (EDX) CLO2, | phap gidng | c&c  noi
A1y, CLO3, | bai, ty hoc, | dung  vé
AN nl : > Y
2L Nouyen Iy CLO4, | hoc nhém. | Quang
9.2. Thiét l?1 CLOS | Day hoc pﬁé tia x
9.2.1. Nguodn tia X theo hinh | PMan tan
thire ¢ nang
9.2.2. Detector Y2 T rone
tuyen. '
9.2.3. Do phan giai khong gian (EDX)
, thong qua
9.3. Ung dung phan tich hoa hoc i ligu ?100
tap.
Tong: 30 | 15 | 105

6. Yéu cau ddi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién déy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Piém Hinh thirc Noi (!ung du’ o¢ Quy Trong
thinh phin | t chire dénh gid ELE1EE danh gia dinh | sb
P & (chwong/chii d?) -

1 Bai bdo caos6 1 | CLO1, CLO2, | Chuong1,Chuong2, | Bai bao | 0,25
CLO3, CLO4, | Chuong 3, Chuong 4 | cao.
CLO5

2 Bai bdo caos62 | CLOL, CLO2, | Chuong5,Chuong6, | Bai bao | 0,25
CLO3, CLO4, | Chuong7, Chuong8, | céo.
CLO5 Chuong 9
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3 Bai thi két thuc | CLO1, CLO2, | Chuong 1, Chuong?2, | Bai thi ty | 0,50
chuyén dé CLO3, CLO4, | Chuong3, Chuong4, | luan 90
CLO5 Chuong 5, Chuong 6, | phat.
Chuong 7, Chuong 8,
Chuong 9
8. Tai liéu hoc tap
Muc dich s
g7 | Tén thc gid/nim/tén tai ligu/nha xuit | Dia chi khai thac dung
ban tai li¢u Tai liéu | Tham
chinh khao
1 | Nguyén Hiru Dinh, Tran Thi Pa. Ung | Trung tam TT -
dung mot so pho nghién cuu cau truc | Thu vién L& Vi X
phan tir, NXB GD 1999. Hung
2 J. Michael Hollas, Trung tdm TT - X
Modern spectroscopy, Hoboken, NJ: E'hu vien Le vV
Wiley, 2010 ung
3 Andrew M. Ellis, Miklos Feher, Timothy | Trung tdm TT - X
G. Wright, Electronic and photoelectron | Thu vién Lé Vi
spectroscopy: Fundamentals and Case | Hung
studies  Cambridge; New  York:
Cambridge University Press, 2010

9. Thong tin vé gidng vién day

Giing vién 1:

- Ho va tén: Pham Dinh Dl

- Chue danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoa li thuyét va hoa li

- Bon vi cong tac: Khoa Khoa hoc Ty nhién, Truong Pai hoc Thu Déau Mot
- Dién thoai: 0979 665 444

- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ctru chinh: Vat lidu hap phu, xuc tac
Gidng vién 2:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoéa I thuyét va héa li

- Chirc danh, hoc ham, hoc vi: Gido su, Tién sy

- Pon vi cong tac: Truong Pai hoc Khoa hoc - Pai hoc Hué

- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Hudng giang day, nghién ctru chinh: Vat liéu hip phu va xtc tac
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19. VAT LIEU NANO VA UNG DUNG
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phén: Vat liéu nano va ung dung

- Tén tiéng Anh: Nanomaterials and Applications

- M3 hoc phan: TPC.818

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Trang bi cho hoc vién kién thtrc vé khai niém, phén loai, tng dung cta vat liéu nano.

2.2. Giéi thiéu cho hoc vién céc loai vat li¢u nano pho bién nhu vat liéu nano kim loai va vat
lidu lai, vat liéu xuc tac nano, vat li€u polyme va nanocomposit, vat li€u carbon cau triic nano.

2.3. Cung cip cho hoc vién cac phuong phéap diéu ché va nghién ciru mot sb vat liéu nano.
3. Tong quan vé hoc phin

- Toém tat hoc phén: Hoc phén gidi thiéu dén nguoi hoc nhiing van dé chung vé vt liéu
nano, mot sd ung dung quan trong cua vat liéu nano, gidi thi¢u vé cong nghé hoa hoc nano, vat
liéu nano kim loai va vat liu lai, vat li¢u xtic tadc nano, vat li¢u polyme va nanocomposit, vat li¢u
cac bon ciu trac nano.

- biéu kién dé hoc tdt hoc phén: Pé hoc tt hoc phﬁn nay, hoc vién can c6 hiéu biét vé vat
li¢u, polyme, cac phuong phap tong hop vat li¢u, cac phuong phap nghién ctru déc trung vat li¢u.

-Vai tro clia hoc phan trong chwong trinh do tao: Qua hoc phan nay, hoc vién c6 hiéu biét
vé khai niém, phan loai, tmg dung cua vat liéu nano; ¢ kién thirc vé cac loai vat liéu nano phd
bién nhu vat liéu nano kim loai va vat liéu lai, vat liéu xtc tac nano, vat liéu polyme va
nanocomposit, vat lidu carbon ciu trac nano; c6 kha ning phan tich, danh gia, lwa chon céc
phuong phap diéu ché va nghién ciru vat liéu nano; c6 kha nang phan tich, danh gia, dién giai cac
két qua thu duoc tir viéc nghién ctru vat liéu nano bang cac phuong phéap thue nghiém khac nhau.

4. Chuin diu ra

M M5 ta chuin diu ra Anhxavéi | Mic d
(CLOs — Course Learning Outcomes) CBR CTDT | ning luc
4.1. Kién thirc
CLO1 | Panh gia cac kién thirc vé khdi niém, phan loai, ing dung ciia | PLO1,PLOS5, 5
cac vat liéu nano. PLO7
CLO2 | Panh gi4 noi dung kién thirc vé cac loai vét liéu nano pho bién | PLO1,PLOS, 5
nhu vat li€u nano kim loai va vat liéu lai, vat liéu x’ﬁc tac nano, | PLO7
vat li¢u polyme va nanocomposit, vat liéu carbon cau trac nano.
4.2 Ky nang
CLO3 | Lua chon cic phuong phéap diéu ché va nghién ctru vat lidu nano. | PLO2,PLO3, 4
PLO4,PLOS,
PLO6
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3.2. Nanocomposit gbém va
kim loai khoi

- Day hoc theo
hinh thirc két hop
truc  tuyén va
truc tiép.

CLO4 D‘ién giai cac két qua thu dugc tir viéc nghién ctru vat li¢u nano | PLO3,PLO4, 4
bang cac phuong phap thuc nghi¢m khéac nhau. PLOS5, PLOG6
4.3 Mikc ty chii va chiu trach nhiém
CLOS | Trung thyc, khach quan trong phan tich, danh gia cac n6i dung | PLO8 5
kién thirc vé vét liéu nano; lva chon pl~1u0’ng phap djéu ché va
nghién ctru vat li€u nano; danh gia, dién gidi cac két qua thuc
nghiém nghién ctru vat liéu nano.
5. Noi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phap, | Chuan bi ciia
Chuong/N¢i dung CbR hinh thirc to ngudi hoc
LT | ThH | TH chire day hoc
Chuong 1. Giéi thiéu vé | 5 | 3 | 15 |CLOL, |- Phwong phap |- Tim hiéu céc
hoéa hoc nano CLO3, | giang bai, tu hoc, | ndi dung vé Gioi
A A A , CLO4, | hoc nhom. thiéu vé hoa hoc
1.1. Cong nghé nén co ban N
: , CLO5 nano théng qua
rong Hoa hoc nano - Day hoc theo | ..., n
. ‘ hinh thirc két hop | @1 116w hoc @p.
1.2. Vat li¢u nguén nano 2 op
N .y , Y truc tuyen va
nam gitra Hoa hoc va vat 1y &
Ay % tryc tiep.
chat ran
1.3. Phan loai vat liéu nano
1.4 P,hu’O'ng phap nghién
cuu cau truc vat liéu nano
1.5. Ung dung cua vat liéu
nano
Chuong 2. Cong ngh¢ hoa | 5 3 15 | CLO1, | - Phuong phap |- Tim hiéu cac
hoc nano nén CLO3, | giang bai, ty hoc, | ndi  dung vé
2.1. Cong nghé nano Sol- CLO4, | hoc nhom. Cong nghé ho}a
CLO5 hoc nano nén
gel - Day hoc theo | .7, e ea
. hinh thirc két hop | Ong qua tai licu
2.2. Cong nghé hat Micell LoD e tap.
truc tuyén va | "
nano X
) truc tiep.
2.3. Cong nghé lang dong
pha hoi héa hoc nano
2.4. Cong nghé tu lip ghép
phan tir
2.4, Mot sb phuong phap
khac
Chuong 3. Vat ligu nano | 5 | 3 | 15 |CLO2, |- Phuong phap |- Tim hiéu céc
kim loai va vat liéu lai CLO3, | giang bai, tu hoc, | ndi dung veé Vat
PRI CLO4, | hoc nhom. lieu nano kim
3.1. Vat liéu Sol-Gel nano CLOS loai va vit liéu

lai théng qua tai
liéu hoc tap.
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Chuong 4. Xtc tac nano 5 2 20 | CLO2, | - Phuong phéap | - Tim hiég cac
4.1, Gisi thiu v& xtic tic CLOS3, | giang bai, tw hoc, | ndi dung vé Xuc
CLO4, | hoc nhém. tac nano thong
nano \: 124
CLOS | Dav hoc theo | 9@ tai liéu hoc
4.2. X(c tac nano titan " h-&’l, it | 1P
dioxit (TiO) i thre XEEhop
truc :[uyen va
truc tiep.
Chuong 5. Polyme ciu tric | 5 2 20 | CLO2, | - Phwong phap | - Tim hiéu cac
nano va nanocomposit CLOS, | giang bai, tw hoc, | néi  dung  vé
Lo CLO4, | hoc nhom. Polyme cau truc
5.1. Polyme cau truc nano N
CLOS nano va
- Day hoc theo .
5.2. _ Polyme hinh thite k&t h nanocomposit
Clay/Nanocomposit FoLaop thong qua tai liu
tryc tuyen va >
¢ . hoc tap.
ruc tiep.
Chuong 6. Cacbon ciu tric | 5 2 20 | CLO2, | - Phuong phap | - Tim hiéu cac
nano CLO3, | giang bai, tu hoc, | ndi dung ve
(A A CLO4, | hoc nhom. Cacbon cau truc
6.1. Khai niém vé cacbon N
I CLO5 nano théng qua
cau truc nano - Day hoc theo | .7, "
2 hinh thirc két hop tai liéu hoc tap.
6.2. Phuong phap tong hop ’ v o
cacbon nanotube e uyen va
truc tiep.
6.3. Phuong phap xay dung
cau trac cacbon nanotube
trén may tinh
6.4. Tinh toan cac tinh chat
cua cau truc cacbon
nanotube
Téng: 30 | 15 | 105

6. Yéu cau ddi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién déy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Noi dung
Piém . . dwoce danh
thanh | , Hinh thie CPR gia Quy dinh | 1798
A to chwre danh gia . : i}
phan (chwong/chu
de)
1 Bai bao c4o s0 1 CLO1, CLO2, CLO3, Chuong 1, |Bai bao | 0,25
CLO4, CLO5 Chuong 2, | céo.
Chuong 3
2 Bai bao c4o s6 2 CLO1, CLO2, CLO3, Chuong 4, |Bai bao| 0,25
CLO4, CLO5 Chuong 5, | cao.
Chuong 6
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3 | Bai thi ‘két thuc | CLOL, CLO2, CLO3, Chuong 1, | Bai thi tu | 0,50
chuyén dé CLO4, CLO5 Chuong 2, | luan 90
Chuong 3, | phut.
Chuong 4,
Chuong 5,
Chuong 6
8. Tai li¢u hoc tap
Muc dich s
STT Tén tac gia/nam/tén tai litu/nha xuat | Pia chi khai thac dung
bian tai liéu
’ Tai liéu | Tham
chinh khao
1 | Nguyén Puc Nghia, Héa hoc nano: Cong | Trung tam TT -
nghé nén va vat liéu nguon, NXB Khoa hoc | Thu vién Lé Vi X
tu nhién, 2007. Hung
2 Truong Van Tan, Vat li¢u va thiét bi Nano, | Trung tam TT -
NXB Tong hop Tp. H6 Chi Minh, 2016 Thu vién Lé Vi X
Hung
Edited by Kenneth J. Klabunde, Ryan M. | Trung tam TT -
Richards, Nanoscale materials in chemistry, | Thu vién Lé Vi X
New York: Wiley-Interscience, 2009 Hung

9. Thong tin vé gidng vién day

Giing vién 1:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Héa Ii thuyét va hoa li

- Chtrc danh, hoc ham, hoc vi: Gido su, Tién sy

- Pon vi cong tac: Truong Pai hoc Khoa hoc - Pai hoc Hué
- Dién thoai: 0914 744 084
- Email: dinhquangkhieu@gmail.com

- Huéng giang day, nghién ctru chinh: Vit liéu hap phu, xuc tac

Gidng vién 2:

- Ho va tén: Pham Dinh Dii

- Chue danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoa Ii thuyét va héa li

- Bon vi cong tac: Khoa Khoa hoc Ty nhién, Truong Pai hoc Thu Déau Mot

- Dién thoai: 0979 665 444
- Email: dupd@tdmu.edu.vn

- Hudng giang day, nghién ctru chinh: Vat liéu hap phu, xtc tac
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20. XUC TAC TRONG XU Li O NHIEM MOI TRUONG
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phan: Xuc tac trong xtr Iy 6 nhiém mai truong

- Tén tiéng Anh: Catalysis in Environmental Pollution Treatment

- M3 hoc phan: TPC.819

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phén diéu kién: khong c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc tu nhién
2. Muc tiéu hoc phén

2.1. Cung cap cho hoc vién nhiing kién thirc vé khai ni€ém, co ché, dong hoc cua cac qua trinh
hap phu, xtc tac.

2.2. Trang bi cho hoc vién hiéu biét vé cac cong nghé xtr Iy 6 nhiém méi trudng.
2.3. Gidi thiéu cho hoc vién mét s6 qua trinh xir Iy 6 nhiém méi truong nude va khong khi bang
xuc tac.
3. T(x)ng quan vé hoc phén

- Tom tit hoc phan: Hoc phan cung cip nhiing kién thirc vé 1y thuyét va k¥ thuat cta cac
qua trinh xuc tac trong xtr ly 6 nhiém moi trudng nude va moi truong.

- Piéu kién dé hoc tot hoc phan: Pé hoc t6t hoc phan nay, hoc vién can c¢6 hiéu biét co ban
ve xtc tac, 6 nhiem moi truong, tiéng Anh cho hoa hoc.

-Vai tro ctia hoc phan trong chuong trinh dio tao: Qua hoc phan nay, hoc vién c6 kha nang
Théo luan, phan tich, danh gi kién thirc vé khai niém, co ché, dong hoc cua cac qua trinh hép
phy, xtic tac; phan tich, danh gia, lua chon cac cong nghé xir Iy 6 nhiém moi trudng; phan tich,
nhan xét danh gia cdc qué trinh xir 1y 6 nhiém méi trudng nude va khong khi; phan tich, ddnh
gia, dién giai cac két qua nghién ctru xir 1y 6 nhiém moéi trudong bang thuc nghiém.

4. Chuin diu ra

M2 Mo ta chuin diu ra Anh xa vé6i Mirc d
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 | Dénh gi kién thirc vé khai niém, co ché, dong hoc | PLO1, PLOS, 5
cua cac qua trinh hap phy, xtc tac. PLOG6, PLO8
4.2 Ky nang
CLO2 Lua chon cac cong nghé xir y 6 nhiém méi truong. | PLO2, PLO3, 4
PLO4, PLOS5,
PLO6, PLO7,
PLOS8
CLO3 Dénh gia cic qua trinh xir Iy 6 nhiém méi truong | PLO1, PLO2, 4
nudc va khong khi. PLO3, PLOA4,
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1.1. Chét xuc tac va qua trinh xtc
tac

1.1.1. Cac khai niém co ban
1.1.2. Nhi¢t dong hoc ctia phan
ung xuc tac

1.2. Hap phu

1.2.1. Cac khai niém co ban

1.2.2. Hap phu vat 1y va hap phu
hoc hoc

1.2.3. Cac phuong trinh dang
nhiét hap phu

1.2.4. Hép phu trén vat li€éu mao
quan trung binh

1.3. Phén g xuc tac

1.3.1. Nhing dac trung co ban
cua chat xuc tac

1.3.2. Co ché cua phan tng xtic
tac

1.3.3. Dong hoc cua phan tmg
xUc tac dong thé

1.3.4. Dong hoc cua phan tng
xuc tac di thé

bai, tu hoc,
hoc nhém.

- Day hoc
theo  hinh
thirc két hop
tryc tuyén va
truc tiép.

PLOS5, PLOG,
PLO7, PLO8
CLO4 Dién giai cac két qua nghién ctru xir Iy 6 nhiém moi | PLO3, PLOA4, 4
truong bang thuc nghiém. PLOS, PLOG,
PLO7, PLO8
4.3 Mikc ty chii va chiu trach nhiém
CLO5 Trung thuc, khach quan trong lya chon céac qua trinh, | PLO8 5
cong ngh¢ xur Iy 6 nhiém moi trudng va danh gia,
dién giai két qua nghién ctu xu ly 6 nhiém moi
truong.
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
So tiét Phuong Chuin bi
phap, | cia nguoi
Chwong/Ngi dung CDR | hinh thirc to hoc
LT | ThH | TH chire day
hoc
Chuong 1. Xtc tac va hap phu 6 3 20 | CLO1, |-  Phuong |- Tim hiéu
CLO4 | phap giang | cac ndi dung

vé Xlc tac va
hap  phu
théng qua tai
liéu hoc tap.
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Chuong 2. Cac cong ngh¢ cao xur 20 | CLOZ, | - Phuong | - Tim hiéu
1y 6 nhiém nudc va nudc thai CLO4, | phap  giang | cac ndi dung
2.1. Su can thiét cua cac cong CLOS | bai, tu: hoc, | vé Cfac cong
A hoc nhém. nghé cao xuwr
nghé cao C ¥
) - Dav hoc | 6 nhiém
2.1.1. Har} ché cua cac phu0~ng h 2y hi .h nwoc va
phap truyén thong xtr Iy 6 nhiém °0 WMV wse thai
. thirc ket hop | ., . L
nudc ¢ z . | thbng qua tai
. ruc tuyen va | .., A
2.1.2. Nhiing yéu cau cua viéc truc tiép. liéu hoc tap.
xur Iy 6 nhiem nude
2.2. So lugc cac cong nghé cao
trong xur Iy nude va nudce thai
2.2.1. Cong nghé loc bang mang
2.2.2. Cong nghé khir tring bang
btrc xa tr ngoai
2.2.3. Cong ngh¢ dua trén qua
trinh oxi hoa nang cao
2.3. Pai cuong vé qua trinh oxi
hoa nang cao AOPs
2.3.1. Han ché cua céc tac nhan
oxi hod thong thuong
2.3.2. Uu viét clia qua trinh oxi
hod bang tac nhan goc hydroxyl
(HO")
Chuong 3. Qué trinh oxi hoa 20 | CLOg, | - Phuong | - Tim hiéu
nang cao khong nho tac nhan anh CLO4, | phap giang | cdc ndi dung
sang CLO5 | bai, tu hoc, | vé Qua trinh
3.1. Céac qua trinh Fenton hoc nhom. oxi hoa nang
A A 2 - Day hoc | ¢@° khong
3.1.1. Qué trinh Fenton ddng thé theo Ay hinp | 70 tdc nhan
3.1.2. Qua trinh Fenton dj thé anh sang

3.1.3. Qua trinh Fenton dién hoa

3.1.4. Ap dung qua trinh Fenton
vao xu ly 6 nhiém nudc va nudc
thai

3.2. Cac qua trinh oxi hoa nang
cao trén co s¢ Ozon

3.2.1. Co ché, dong hoc cua qua
trinh Perozon

3.2.2. Qua trinh Catazon dong
thé

3.2.3. Qua trinh Catazon di thé

thirc két hop
truc tuyén va
truc tiep.

théng qua tai
liéu hoc tap.
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Chuong 4. Qué trinh oxi hoa 20 | CLO3, | - Phuong | - Tim hiéu
nang cao nho tac nhan anh sang CLO4, | phap  giang | cac ndi dung
4.1, Co s I thuyét CLO5 | bai, ty hoc, | ve Qua trinh
) . hoc nhom. oxi hoa nang
4.1.1. Anh sang tir ngoai - Day hoc | % nho tic
4.1.2. Hiéu suét luong tir theo  hinh | Than th?”h
. X sang thong
A A thuc két h o
4.1.3. Ngu(?n UV nhan tao trLlrIcC tuslén 32 qua :[éu lidu
4.1.4. Nguon UV thién nhién tryc tiép. hoc tap.
4.2. Qua trinh quang Fenton
4.2.1. Quan h¢ gitta qua trinh
Fenton va quang Fenton
422. Ban chat cia qua trinh
guang Fenton
4.2.3. Qua trinh quang Fenton
bien thé
4.3. Qua trinh quang xuc tac ban
dan
4.3.1. Mé dau
4.3.2. Chat xuc tac quang ban
dan va co ché tao gbc HO'
4.3.3. Bong hoc cua qua trinh
quang xuc tac ban dan
4.3.4. Nang cao hiéu qua cua qua
trinh quang xuc tac ban dan
4.3.5. Kha ning xir Iy 6 nhiém
nudc va nude thai cia xuc tac
quang ban dan
4.3.6. Céc dang thiét bj phan mg
dé thuc hién qua trinh quang xuc
tac ban dan
Chuong 5. Qua trinh xuc tac xir 25 | CLO3, |-  Phuong |- Tim hiéu
1y 6 nhiém khi thai CLO4, | phap  giang | cac ndi dung
5.1. Khong khi va sy 6 nhidm CLOS | bai, tur hoc, | vé Qua trinh
. . hoc nhom. xuc tac xu ly
khong khi AR ,
, o o - Day hoc 0 nhiém khi
5.2. Cac qua trinh xuc tac xu ly theo  hinh thai  thdng

NOx
5.2.1. Xuc tac ba hudng

5.‘2.2. Xuc tac khir chon loc NOx
bang Amoniac

5.2.3. Xuc tac khtr chon lgc NOx
bang hidrocacbon

thirc két hop
truc tuyén va
truc tiép.

qua tai liéu
hoc tap.
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5.2.4. Xtc tac phan huy NO

5.3. Xc tac xur Iy khi CO va mot
s0 hop chat hitu co 6 nhiém khac

5.4. Hoa hoc xuc tac vdi cudc
chién chong bién doi khi hau

toan cau

5.4.1. Phat thai CO> va bién dbi

khi hau

5.4.2. Céc giai phap ap dung

Téng:

30 15 | 105

6. Yéu cau doi voi ngudi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién dﬁy du thoi gian hoc trén 16p va tu hoc.

7. Phwong phip, hinh thirc danh gia két qua hoc tap

Noi dung
Diém . . dugc danh
thanh | , Hinh thic CPR gia Quy dinh | 179"8
A to chirc danh gia - i)
phan (chwong/chi
de)
1 Bai béo c4o s6 1 CLO1, CLO2, CLO3, Chuong 1, |Bai bado| 0,25
CLO4, CLO5 Chuong 2, | cao.
Chuong 3
2 Bai bao caos62 | CLO3, CLO4, CLO5 Chuong 4, |Bai  bdo| 0,25
Chuong 5 cao.
3 Bai thi }(ét thuc | CLO1, CLO2, CLO3, Chuong 1, | Bai thi tw | 0,50
chuyén dé CLO4, CLO5 Chuong 2, |luan 90
Chuong 3, phut.
Chuong 4,
Chuong 5
6. Tai liéu hoc tap
. Muc dich sir dung
STT Tén tac gid/nam/tén tai li€u/nha xuat Dia chi khai thac
ban tai liéu —
) Tailiéu | Tham
chinh khao
1 | Tran Manh Tri, Tran Manh Trung, Cac qua | Trung tam TT -
trinh oxi hoa nang cao trong xu ly nuoc va | Thu vién Lé Vi X
nudc thai, NXB. KHKT, 2006. Hung
2 | Tran Vin Nhan, Hoa Ly. Tap III-Nxb. Gido | Trung tam TT - X
duc,1999. Thu vién Lé Vi
Hung
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7. Théng tin vé gidng vién day

Gidng vién 1:

- Ho va tén: Pham DPinh Di

- Chure danh, hoc ham, hoc vi: Pho gido su, Tién sy

- Chuyén nganh: Hoa Ii thuyét va héa Ii

- Bon vi cong tac: Khoa Khoa hoc Ty nhién, Truong Pai hoc Thu DAau Mot
- Dién thoai: 0979 665 444

- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ctru chinh: Vat liéu hip phu xuc tac
Giang vién 2:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa Ii thuyét va héa Ii

- Chtre danh, hoc ham, hoc vi: Gigo su, Tién sy

- Pon vi cong tac: Trudng Pai hoc Khoa hoc - Pai hoc Hué

- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Huéng giang day, nghién ctru chinh: Vat liéu hap phu xtic tac


mailto:dupd@tdmu.edu.vn
mailto:dinhquangkhieu@gmail.com
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21. XUC TAC DI THE
PE CUONG CHI TIET HQC PHAN

1. Théng tin vé hoc phin

- Tén hoc phén: Xic tac dj thé

- Tén tiéng Anh: Heterogeneous catalysis

- M hoc phan: TPC.820

- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).

- Hoc phan diéu kién: khdng c6

- B mon phu trach day hoc: Hoéa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phén

2.1. Gidi thiéu cho hoc vién cac kién thire vé xuc tac di theé va ing dung cua xuc tac di the trong
cac linh vuc khac nhau.

2.2. Cung cap cho hoc vién hiéu biét vé 1y thuyét hap phu va dong hoc ctia cac qué trinh xtc tac
di the.
2.3. Trang bi cho hoc vién kién thirc vé cac phuong phap diéu ché va nghién ctru xtc tac di thé.
3. T(x)ng quan vé hoc phén

- Tom tit hoc phan: Hoc phén nay cung cép cho ngudi hoc nhitng kién thic vé xtc tac di

thé va tmg dung cuia xuc tac di thé; 1y thuyét hap phu va dong hoc cia cic qua trinh xtc tac di
thé; phuong phap diéu ché va nghién ctru xuc tac di the.

- biéu kién dé hoc tot hoc phan: Pé hoc tbt hoc phan nay, hoc vién can c6 hiéu biét co ban
vé dong hoa hoc, xtic tac, hap phy, tieng Anh cho hoa hoc.

-Vai trd ciia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 kha
ning thao luan, phan tich, danh gia cac kién thirc vé khai niém, phan loai, img dung ciia xtic tac;
thdo luédn, phan tich, danh gia cac kién thirc vé hép phu va dong hoc cia céc qua trinh x1c tac;
danh gi, lva chon dugc phuong phap thuc nghiém phu hop dé diéu ché va xac dinh tinh chét xuc
tac; phan tich, danh gi4, dién giai cac két qua thuc nghiém diéu ché va xéac dinh tinh chét xuc tac.

4. Chuin diu ra

M3 Mo ti chuin dau ra Anh xa véi CPR Mire d§
(CLOs — Course Learning Outcomes) CTPT nang lye
4.1. Kién thirc
CLO1 banh gia cac kién thirc vé khai ni€m, phan loai, | PLO1, PLO2, PLO5, 5
ung dung cua xuc tac. PLOG6, PLO7
CLO2 | Panh gia cac kién thic vé hap phu va dong hoc | PLO1, PLO2, PLO5, 5
cua cac qua trinh xtc tac. PLOG6, PLO7
4.2 Ky nang
CLO3 Lua chon dugc phuong phap thuc nghiém phu | PLO1, PLO2, PLO4, 4
hop dé didu ché va xac dinh tinh chét xuc tac. | PLO5, PLO6, PLO7
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CLO4 | Dién gidi cac két qua thuc nghiém diéu ché va | PLO1, PLO1, PLO3, 4
xac dinh tinh chat xuc tac. PLO4, PLOS5, PLOS6,
PLO7
4.3 Mirc tu chu va chiu trach nhiém
CLO5 Trung thyc, khach quan trong phan tich, danh | PLO8 5
gia, lva chon phuong phap thuc nghiém diu
ché, xac dinh tinh chat ~(:llla xuc tg’lc va trong
phan tich, danh gia, dién giai két qua thuc
nghi¢m.
4. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phap, Chuin bi
Chuwong/N§i dung CbR hinh thirc to cia nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. M¢ dau 4 2 15 | CLO1 |- Phwong phap | - Tim hiéu cac
1.1 Nhimg dac diém cua gidng b,él i, tr hoc, néi, d}ung AVé
. a1 R hoc nhom. Mo dau thong
phan ung xuc tac di the. i
D qua tai liéu hoc
L , . - Day hoc theo | %
1.2 Céc giai doan cua phan . A tap.
, 1 A hinh thuc két hop | ™
ung xuc tac di the A
tryc ti€p va tryuc
1.3 Phén loai cac phan tng tuyén.
xuc tac di thé
1.4 Mot s6 dai lugng dic
trung cua chat xuc tac ran.
1.4.1 Bé mat riéng; hoat do
xuc tac va do chon loc
1.4.2 Téc do cua phan tng
xuc tac di thé
Chuong 2. Céc chat xtic tac | 4 2 | 15 [CLOL |- Phuong phép |- Tim hiéu cac
2.1. Xic tac kim loai va ban giang bai, ty hoc, | n6i dung vé
dan hoc nhom. Cdc chat xuc
tac thong qua
i - Day hoc theo | [~ .
2.2. X ion : " > 8
uctacio , hinh thirc két hop '[23.1 licu hoc
2.3. Xtc tac da cau tu tryc tiép va truc tap-
2.4. X(c tac zeolit tuyen.
2.5. Chéit bién tinh; chat
mang
2.6. Chét doc xuc tac.
Chuong 3. Cac qua trinh | 4 2 15 | CLO2 |- Phwong phap | - Tim hiéu cac
hap phu giang bai, tu hoc, | néi dung veé
3.1 Hién tuong hip phu hoc nhom. C?c qué trJnh
hap phu thdng
3.1.1. Hép phy vat Iy - Day hoc theo | o lisu hoe
, - hinh thtre két hop | 4 P e
Hap phu ho4 hoc tap.
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3.2 Nang luong cua qua
trinh hap phu

33 Ha"}p phu cua cac phan tir
trén bé mat vat ran

3.4 Céc dudng ddng nhiét
héap phu

3.4.1 Puong dang nhiét hap
phu Langmuir

3.4.2 Puong dang nhiét hap
phu Freundlich

3.4.3 Dudng hap phu ding
nhiét hap phu Temkin

3.4.4 Puong hap phu dang
nhiét Brunauer — Emmett-
Telller (BET)

truc tiép va truc
tuyén.

Chuong 4. Bong hoc cua
phan ung xuc tac di the

4.1. Méi quan h¢ gita hp
phu va xtic tac

4.2. Bong hoc cua phan tng
xtc tac di thé don phan tir:
Co ché phan tmg; Thiét lap
phan tir tbc do; Céac truong
hop gidi han.

4.3. Bong hoc cua phan tng
xuc tac di thé ludng phén tir:
Co ché phan tng; Thiét lap
phuong trinh dong hoc; Céc
truong hop gidi han.

15

CLO2

- Phuong phéap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thirc két hop
truc tiép va truc
myén.

- Tim hiéu céc
noéi dung vé
Dong hoc cua
phan ung xuc
tac di  thé
thébng qua tai
liéu hoc tap.

Chuong 5. Bong hoc cua
phan tng xtc tac di thé

5.1. Quan diém vé& cdu triic
hinh hoc va nang luong bé
mat cua chat xuc tac

5.2. Quan diém vé tinh chat
electron cua chat xtc tac
5.3. Quan diém kha ning tao
phurc cua bé mat chat xuc tac
5.4. Quan diém vé tinh chat
axit — bazo ciia bé mat chat
xuc tac.

15

CLO2

- Phuong phap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thirc két hop
truc tiép va truc
tuyén.

- Tim hiéu cac
ndi dung vé
Dong hoc cua
phan ung xuc
tac di  thé
théng qua tai
liéu hoc tap.
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Chuong 6. Cac phuong
phap nghién ctru xuc tac
6.1 Cac phuong phap didu
ché xuc tac va nghién ciu
dac trung vat ly

6.1.1 Xac dinh bé mt

6.1.2 Xéc dinh th¢ tich 16
xO0p

6.1.3 Xac dinh tinh chat axit
—bazo

6.1.4 Xéc dinh cau tric bang
cac phuong phap phd: Pho
Ronghen; Pho hong ngoai;
Cong huong tur electron;
Kinh hién vi dién tir quét
6.2. Phuong phap xac dinh
hoat d6 xuc tac

6.2.1 Phuong phap dong
lién tuc

6.2.2 Phuong phéap xung vi
luong

15

CLO3,
CLO4,
CLOS5

- Phuong phap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thirc két hop
truc tiép va truc
tuyén.

- Tim hiéu c4c
ndi dung vé
Cac  phuong
phap nghién
ciu  xuc tac
théng qua tai
liéu hoc tap.

Chuong 7. Mt s6 qué trinh
xuc tac quan trong

7.1. Céc qua trinh xuc tac
trong cong nghi€p hoa hoc

7.1.1. Cac phan ung tong
hop hitu co: Toéng hop
metnol; Tong hop axit
axetic; Tong hop
fomandehit; Tong  hop
Fisher — Tropsch.

7.1.2. Xdc tac trong codng
nghiép hoa dau: Cricking;
Reforming; Céac phan Ung
thom hoa hidrocacbon mach
thang,

7.1.3. Xdc tac trong hoé vo
co: San xuat amoniac; San
xuat axit sunfuric

7.2 Xac tac trong bao v¢
moi truong

15

CLO1

- Phuong phap
giang bai, tu hoc,
hoc nhom.

- Day hoc theo
hinh thirc két hop
truc tiép va truc
myén.

- Tim hiéu cac
ndi dung vé
Mot s6 qud
trinh xdc tac
quan trong
thébng qua tai
liéu hoc tap.

Tong:

30

15

105

6. Yéu cau ddi véi ngudi hoc
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- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thyc hién day du thoi gian hoc trén 16p va tu hoc.

7. Phwong phap, hinh thirc danh gia két qua hoc tap

Noi dung
Diém . " dugc danh
thanh | , Hinh thae CBR gid Quy dinh | 1"9"8
A to chirc danh gia . )
phan (chwong/chi
de)
1 |Baibdociossl |CLOL,CLO2 Chuong 1, |Bai béo| 0,25
Chuong 2, | cao.
Chuong 3,
2 Bai bao cd0s62 | CLO1, CLO2, CLO3, Chuong 4,|Bai  bdo| 0,25
CLO4, CLO5S Chuong 5, | cao.
Chuong 6,
Chuong 7
3 Bai thi }(ét thuc | CLO1, CLO2, CLO3, Chuong 1, | Bai thi tw | 0,50
chuyén dé CLO4, CLO5 Chuong 2, |luan 90
Chuong 3, | phat.
Chuong 4,
Chuong 5,
Chuong 6,
Chuong 7
8. Tai liéu hoc tap
Muc dich st
STT Tén tac gia/nam/tén tai li¢u/nha Dia chi khai thac tai dung
xuat ban liéu —
Tai liéu | Tham
chinh | Kkhao
1 Nguycjen Pinh Hué, Tran Kim Thanh, | Trung tam TT - Thu
Nguyen Thi Thu: Bong hoé hoc va xuc | vién Lé Vi Hung X
tdc. NXBGD, 2003.
2 | Trdn Van Nhan: Hod i Tap TTP”%}%”] II T- Thel o x
111.NXBGD, 1999. vien Le vu tung
3 | Phung Tién Pat, Tran Thi Binh: Hoa ki | Trung tdm TT - Thu X
thuat dai cuong. Khoa Hoé hoc, DPHSP | vién Lé Vii Hung
Ha N¢i, 2005.
4 Nguyén Hiru Dinh, Tran Thi ba. Ung | Trung tam TT - Thu X
dung mot s6 phuong phap phé nghién | vién Lé Vi Hung
ctru cau truc phan tir. NXBGD, 1999.

7. Théong tin vé giang vién day

Giang vién 1:

- Ho va tén: Pinh Quang Khiéu
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- Chuyén nganh: Hoéa Ii thuyét va hoa Ii

- Chirc danh, hoc ham, hoc vi: Gido su, Tién sy

- Pon vi cong tac: Truong Pai hoc Khoa hoc - Pai hoc Hué
- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Hudng giang day, nghién ctru chinh: Vat liéu hap phu, xtc tac

Gidng vién 2:

- Ho va tén: Pham DPinh Di

- Chire danh, hoc ham, hoc vi: Phé gido su, Tién sy

- Chuyén nganh: Hoa Ii thuyét va hoa li

- Pon vi cong tac: Khoa Khoa hoc Ty nhién, Trudng Pai hoc Thit Dau Mot
- Dién thoai: 0979 665 444

- Email: dupd@tdmu.edu.vn

- Hudng giang day, nghién ctru chinh: Vat li¢u hép phu, xtc tac.


mailto:dinhquangkhieu@gmail.com
mailto:dupd@tdmu.edu.vn
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22. PONG HOA HQC NANG CAO
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan (Tiéng Viét): Pong hoa hoc nang cao
- Tén tiéng Anh: Advanced Chemical Kinetics
- M chuyén dé: TPC.808
- S6 tin chi: 03; Sé tiét tin chi (LT/ThH/TH): 150 (30/15/105)
- Hoc phan diéu kién: Khong - Hoc phan diéu kién (néu ¢d): Khdng co
- B mén phu trach day hoc: Hoéa hoc; Khoa: Su pham khoa hoc Ty nhién
2. Muc tiéu hoc phén
Hoc xong chuyén dé nay ngudi hoc can dat duoc:

2.1. Van dung nhitng quy luat, dinh luat, 1i thuyét dong hoa hoc, co ché phén g, cling nhu
cac yéu to anh hudng dén toc d§ phan ing vao qua trinh t6 chirc nhan thirc, nghién ctru va day
hoc vé dong hda hoc;

2.2. Panh gia ding din vai tro ctia dong héa hoc trong doi sdng, trong san xuat va trong nghién
ctru khoa hoc;

3. Tong quan vé hoc phin

Pong hoa hoc 1a khoa hoc nghién ciru vé téc do phan tmg hoa hoc, vé nhimng yéu té anh huong
dén toc do va ve co ché phan ing. Hoc phan nay trang bi cho nguoi hoc nhitng quy luat dién bién
ctia moi loai phan tng, cac phuong phap nghién ctru dong hoc cua phan g hoé hoc.

Pong hoa hoc ¢6 ¥ nghia 16n ca vé mit 1i thuyét va thuc tién; nd ngay cang di sau tim toi va
phat hién nhiing quy luat, cac dac trung dong hoc va co ché cta phan tng hoa hoc. Piéu nay cho
phép tinh dugc ché do lam viéc té1 vu cua thi€t bi cong nghé¢, co6 thé di€u khién c6 y thuce cac qua
trinh hod hoc phuc vu doi song xa hdi va.

4. Chuin diu ra

. MG ta chuan du ra Anh xa véi Mikc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nanglyc
4.1. Kién thirc
CLO1 T chirc cac khai niém, qui ludt, dinh luét, 1i thuyét | PLO1, PLO2, 5
va cac ndi dung lién quan vé dong hoa hoc trong gioi PLO5
han cua hoc phan.
4.2 Ky nang
CLO2 Biéu (}ién dinh tinh va dinh lugng vé dong hoc cia | PLO3, PLO4 5
mot sO phan ing co ban quan trong.
CLO3 Xay dyng chu dé day hoc phu hop véi chuong trinh | PLO3, PLOA4, 5
giao duc pho thong mén Hoéa hoc dap tmg yéu cau PLOS5
gido duc pho thong

4.3 Mirc tu chi va chiu trach nhiém
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CLO4 T ch}’rc duoc hoat dong ung dung thg‘lnh tru khoa PLO7 5
hoc vé€ dong hoa hoc trong day hoc boi dudng hoc
sinh.
CLO5 Trung thuc, lghéch~ quan trong Viéc,thuc hién tinh
toan, xu 1y, biéu dién, dien gidi cac két qua trong hoc
A a A, PLOS 5
tap va nghién ctru khoa hoc.
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
SO tiét Phwong phap, Chuin bj ciia
Chuong/Ngi dung CbR hinh thirc to ngwoi hoc
LT | ThH | TH chire day hoc
Chuong 1. TOC PO VA | 6 | 2 | 17 |CLO1, |- Phuong phap: | Nghién ctu dé
CO CHE PHAN UNG CLO2, | GV: thuyét trinh; | cuong hoc phan,
HOA HOC CLO3, | néu tinh hudng, | nghién clu cac
, oA . CLO4, | bat van &é,... ndi dung trong
1.1. kh o ’ R R
Cdc khai niém co ban CLO5 gido trinh, tai

1.1.1. Céc dinh nghia

1.1.2. Sy thay‘d(;)i cua toc
do6 theo cac diéu kién thuc
nghiém

1.1.3. Phuong trinh luat toc
do

1.1.4. Trang thai dung,
dong

1.2. Mdi quan hé¢ giira tdc
do phan tng va co ché

1.2.1. Bong hoc cua cac
phan ing so cap

1.2.2. Mbi quan hé gitra
dong hoc va can bang

1.2.3. Ap dung trang thai
dung dé xac dinh dong hoc
cua phan tng

1.2.4. Giai doan quyét dinh
toc d¢ phan tmg

1.2.5. Gidi han 4ap dung cua
trang thai dirng va sir dung
su gan dGng vé trang thai
dimg xac dinh co ché cia
phan tng.

1.3. Dy doan co ché phan
ung
1.3.1. Phan g trong pha
Khi

HV lam viéc theo
nhom: béo cao,
thao luan, lam bai
tap, xay dung chu
dé day hoc (du
kién);

- Day hoc theo
hinh thic: Truc

tiép, truyc tuyén;
két hop truc
tuyén va truc
tiép.

liéu tham khao;
chuin bi ndi
dung bado céo
theo yéu cau cia
giang vién; két
nbi cac ndi dung
co lién quan voi
ndi dung trong

chuong trinh
moén hdéa hoc
GDPT
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1.3.2. Co ché khoi mao va
phat trién mach.

1.3.4. Co ché cta cac phan
ung trén bé mat

Chuong 2. CAC YEU TO
ANH HU’({NG, DEN
TOC PQ PHAN UNG
2.1. Anh huémg cua néng
do hodc &p suat cua chat
phan ing

2.2. Anh huéng cua nhiét
do

2.3. Anh hudng cia moi
truong: do pH, luc ion,
dung moi

2.4. Anh huéng cua chat
xUc tac

14

CLO1,
CLOZ2,
CLO3,
CLO4,
CLOS

- Phuong phap:
GV: thuyét trinh;
néu tinh hudng,
bat van dé,. ..

HV lam viéc theo
nhém: béo cao,
thao luan, lam bai
tap, xay dung chu
dé day hoc (du
kién);

- Day hoc theo
hinh thuc: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

Nghién ctu dé
cuong hoc phan,
nghién cuu céc
ndi dung trong
gido trinh, tai
liéu tham khao;
chuan bi noi
dung bao céo
theo yéu cau cua
giang vién; két
nbi cac ndi dung
co lién quan voi
ndi dung trong
chuong trinh
mon hoéa hoc
GDPT

Chuong 3.' TINH LY
THUYET TOC DO PHAN
UNG HOA HOC

3.1. Thuyét va cham hoat
dong

3.1.1. Nhimng luan diém co
ban va phuong phép tinh

3.1.2. Tinh s6 va cham
hoat dong cua cac phan tu
phan Uing & trang thai khi

3.1.3. Thiét lap phuong
trinh dinh luong tinh hang
s0 toc do phan Ung

3.1.4. Quan hé gilta ning
luong hoat hoa cila thuyét
va cham hoat dong va nang
luong hoat hod theo
Arrhenius

3.1.5. Ap dung thuyét va
cham hoat dong vao mot )
phan img ludng phan tir
3.2. Thuyét phtrc chét hoat
doéng (trang thai chuyén
tiép)

12

21

CLO1,
CLO2

- Phuong phap:
GV: thuyét trinh;
néu tinh hubng,
Dat van deé,. ..

HV lam viéc theo
nhom: bao céo,
thao luén, lam bai
tap;

- Day hoc theo
hinh thuc: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

Nghién ciu dé
cuong hoc phan,
nghién clru cac
ndi dung trong
gido trinh, tai
liéu tham khao;
chuan bi noi
dung bao céo
theo yéu cau cua
giang vién.
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3.2.1. Sy hinh thanh va tinh
chat cua thuyét phuac chat
hoat dong

3.2.2. B& mit thé ning

3.23. Thiét 13p phuong
trinh co ban cua thuyet
phuc chat hoat dong

3.2.4. Y nghia nhiét dong
hoc cua entropy va entanpy
hoat hoa

3.2.5. So sanh thuyét va
cham hoat dong va thuyet
phic chat hoat dong. Y
nghla cua thtra s6 khong
gian trong phuong trinh
tinh hang s tdc do phan
tmg theo thuyét va cham
hoat dong

3.3. Phan ung don phan tu
3.3.1. G161 thiéu phan tng
don phan t@¢ - Thuyét
Lindemann

3.3.2. Thuyét RRKM

3.3.3. Céc phéan tng khong
c6 nang luong hoat dong
hoa.

3.4. Nang luong hoat dong
hoa

3.4.1. Polany

3.4.2. Phuong  trinh
Marcus

3.4.3. Cac phuong phap
xac dinh nang lugng hoat
dong hoa

Chuong 4. PHAN UNG
PHUC TAP

4.1. Phan ung day chuyén
4.1.1. Dac di‘ém cta phan
ung day chuyén

4.1.2. Céc vi du vé phan
ung day chuyén

17

CLO1,
CLO2,
CLO3,
CLO4,

CLOS

- Phuong phap:
GV: thuyét trinh;
néu tinh hubng,
Dit vén de,...

HV lam viéc theo
nhom: béo cao,
thao luén, lam bai
tap, xay dung chu
dé day hoc (du
kién);

Nghién ctu dé
cuong hoc phan,
nghién clru cac
ndi dung trong
giao trinh, tai
liéu tham khao;
chuan bi nodi
dung bao céo
theo yéu cau cua
giang vién; két
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4.1.3. Li thuyét dinh luong
v€ phan tng day chuyén
4.2. Phan ung trong dung
dich

4.2.1. Pic diém cta phan
ung trong dung dich

422. Su khuyéch tan
trong dung dich

4.2.3. Phuong trinh toc do
va moi tuong quan voi
nhiét dong luc hoc

4.3. Quang hoéa hoc

43.1. Khi quyén
(atmospheric kinetics)
4.3.2. Cac dac trung co ban
cua quang hoa hoc

4.3.3. Pong hoc cua qua
trinh quang hoa

4.3.4. Qua trinh phan ly boi
quang hoa.

- Day hoc theo
hinh thuc: Truc
tiép, tryc tuyeén;
két hop truc
tuyén va  truc
tiép.

n6i cac ndi dung
co lién quan voi
ndi dung trong
chuong trinh
mdén hoéa hoc
GDPT

Chwong 5. KY THUAT
THUC ] NGHIEM
NGHIEN C[,TU PONG
HQC PHAN UNG

5.1. Cac phuong phap
nghién ctru toc do

5.1.1. Phan Ung xay ra
cham

5.1.2. Phan Ung xay ra
nhanh

5.2. Phuong phap dong
dong

5.2.1. Nguyén ly

5.2.2. Ky thuat xac dinh
dong hoc

5.3. Phuong phap dong
tinh

5.4. Quang héa
5.4.1. Nguyén ly

5.4.2. Ky thuat xac dinh
dong hoc

18

CLO1,
CLO2,
CLO3,
CLO4,
CLOS

- Phuong phap:
GV: thuyét trinh;
néu tinh hubng,
Dat van deé,. ..

HV lam viéc theo
nhom: bao céo,
thao luén, lam bai
tap;

- Day hoc theo
hinh thuc: Truc
tiép, truc tuyén;
két hop truc
tuyén va truc
tiép.

Nghién ciu dé
cuong hoc phan,
nghién clru cac
ndi dung trong
gido trinh, tai
liéu tham khao;
chuan  bi noi
dung bao céo
theo yéu cau cua
giang vién.
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5.5. Xac dinh toc do phan
ing

5.5.1. Hang sb toc do cua
cac budc phan ung

5.5.2. Nang luong hoat
dong hoa

5.5.3. Pong hdéa hoc va
nhiét dong hoc

5.6. Do va kiém soat nhiét
do

5.6.1. Xac dinh nhiét do
5.6.2. Kiém soat nhiét do

Téng:

30 15

105

6. Yéu cau ddi voi ngudi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

- Thyuc hién déy du thot gian hoc trén 16p va tu hoc.

7. Phuong phap, hinh thirc danh gia két qua hoc tap

Piém thanh Hinh thire . Trong
phan to chirc danh gia SELACOR uvadinh s0
Diém chuyén | Thai dd hoc tap bap tng yéu 0,1
can cau hoc tap
- Thuyét trinh, thao luan | CLO1, - Bai thuyét trinh
Pidm qué trinh | - Bai tidu luan, gtgg - Hodan thanh tidu Iujn
- Bai giai cac bai tap CLO4: CLO5 | - Chuén bi bai giai cho 0,4
- Bai kidm tra gitra ki cdc bai tap
- Tham du hoc (jﬁ thoi
gian va lam bai kiém tra.
Thi HP Tu luan (hoac ba‘}i bao cao | CLO1, - Th;lm du 80% tiét ly 0,5
khi hoc truc tuyén) CLO2, thuyet
CLO3, N .
CLO4. CLOS Thi viét 120 phat

8. Tai li¢u hoc tap

STT

Tén tic gia/nim/tén tai li¢u/nha xuit ban

Muc dich s

Pia chi khai thac dung
tai liéu
Tai liéu | Tham
chinh khao
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1 | Tran Van Nhéan, Hod Ii Tdp III, NXBGD
1998.

Trung tam TT -
Thu vién Lé Vi
Hung

Nguyén Pinh Hué, Tran Kim Thanh, Nguyén
Thi Thu, Pong hoa hoc va xuc tac, NXBGD

Trung tam TT -
Thu vién Lé Vi

2 2003. Hung
Margret Robson Wright, An Introduction to | Trung tam TT -
3 Chemical Kinetics, John Wiley & Sons 2004 | Thu vién Lé Vi

Hung

4 | PW.Atkins , Physical Chemistry, Oxford
2023.

Trung tam TT -
Thu vién Lé Vi
Hung

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: Tran Quéc Tri

- Chirc danh, hoc ham, hoc vi: GVCC, PGS. TS
- Pon vi cong tac: Truong Pai hoc Pong Thap
- Dién thoai: 0918329364

- Email: tqtri@dthu.edu.vn

- Hudéng giang day, nghién ctru chinh: Hoa li va Hoa hoc lugng tir tinh toan

Giing vién 2:
- Ho va tén: GVCC.PGS.TS. Tran Vin Tan
- Chuyén nganh: Hoéa 1i thuyét va hoa li

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Truong Dai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
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23. LUAN VAN TOT NGHIEP THAC Si
PE CUONG CHI TIET HQC PHAN
M3 s6: TPC.800; S6 tin chi: 9

MB&i luan van thac si Héa hoc chuyén nganh Hoéa i thuyét va hoa li c6 tdi da hai nguoi
hudng dan. Két qua nghién ctru trong luan vin phai 1a két qua lao dong cua chinh tic gia, chua
timg dugc cong bd (trtr bai bao trong thoi gian 1am luén van cua tac gia). Noi dung luén van phai
thé hién dugc cac kién thic vé 1y thuyet va thyc hanh trong linh vyc chuyén mén, phuong phap
giai quyét vin dé da dit ra. Cac két qua cta luan van phai chimg to tac gia di biét van dung
phuong phap nghién ciru, nhing kién thirc dugc trang bi trong qua trinh hoc tap dé xur 1y dé tai.
Hinh thtrc cta ludn vin trinh bay theo quy dinh cua Truong Dai hoc Dong Thap.



