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PHAN I.
MO TA CHUONG TRINH PAO TAO



|. GIOI THIEU

1. Théong tin vé Truwong Pai hoc Pong Thap

- Tén tiéng Viét: TRUONG PAI HQC PONG THAP (PHDT)

- 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, Cao Lanh, Pong Thap
- Dién thoai: 0277.3881518

- Email: dhdt@dthu.edu.vn

- Website: www.dthu.edu.vn

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

a) Sir mang: Pao tao nguén nhan luc trinh d¢ cao, da linh vuc, trong d6 khoa hoc giao
duc va dao tao gido vién la nong cot; nghién ctru khoa hoc va cung cép cac dich vu cong
ddng; gop phan phat trién kinh té - x4 hoi ving Pong bang song Ciru Long va ca nudc.

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

¢) Triét Iy 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: 9440119

- Trinh d6 ddo tao: Tién si.

- Chuong trinh dao tao theo dinh hudng:

- Hinh thtrc dao tao: chinh qui.

- Thoi gian ddo tao: 3 nam ddi voi nghién ctru sinh c6 bang thac si va 4 nim d6i véi
nghién ctru sinh c6 bang ctr nhan ding nganh.

- Tén van bang sau khi tot nghiép: Bang tién si.

- Pon vi ddo tao va cip bang: Trudng Pai hoc Pdng Thép.

2. Muc tiéu dao tao

Pao tao nghién ctru sinh c6 hé thong kién thirc chuyén sau, hién dai cia chuyén

nganh; c6 kha nang ti€p can va danh gia céc tai li¢u khoa hoc dé dé xuat cac van dé can


mailto:dhdt@dthu.edu.vn
http://www.dthu.edu.vn/
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nghién ctru; c6 kha ning tao ra, phan tich, dién giai cac dir liéu khoa hoc ctia chuyén nganh
dé rut ra két luan khoa hoc; c6 kha nang lam vi¢c nhu nha khoa hoc doc lap trong viéc
téng két thuc tién, dua ra y tuong, thiét ké va thyc hién cac du an nghién ctru; ¢6 k¥ ning
giang day va huéng dan nhirng nguoi mdi tham gia nghién ctru khoa hoc; c6 ki nang giao
tiép hoc thuat bang 101 n6i va viét v6i ddng nghiép, chuyén gia, cong ddng x3 hoi vé cac
chu dé lién quan dén chuyén nganh.

3. Thong tin vé tuyén sinh

3.1. Déi twong tuyén sinh

Thue hién theo Quy ché tuyén sinh va dao tao trinh d6 tién si, ban hanh kém theo
Thong tu s6 18/2021-TT-BGDDT ngay 28/6/2021 ctua Bo truong Bo Gido duc va Pao
tao; Quy ché tuyén sinh va dao tao thac si ban hanh theo Quyét dinh s6 1167/QD-DHDT
ngay 06/6/2022 ciia Hiéu truong Truong DPHDT. Yéu cau cu thé d6i voi nguoi du tuyén
nhu sau:

- D3 tt nghiép thac si hoic tét nghiép dai hoc hang gioi tré 18n nganh pha hop, hoic
t6t nghiép trinh d6 tuong duong bac 7 theo Khung trinh d6 qubc gia Viét Nam ¢ mot sb
nganh dio tao chuyén sau dic thi phi hop véi nganh dao tao trinh do tién si.

- Pap (ing yéu cau dau vao theo chuan chuong trinh dao tao do By GD&DT ban
hanh va ctia chuong trinh dao tao tién si dang ky du tuyeén.

- C6 kinh nghiém nghién ciru thé hién qua luan vin thac si ctia chuong trinh dao tao
dinh huéng nghién ctu; hoic bai bao, bao céo khoa hoc di cong bd; hoic ¢ thai gian
cbng tac tir 02 nam (24 thang) tré 1€n la giang vién, nghién ctu vién cia cac co so dao
tao, t6 chirc khoa hoc va cong nghé.

- C6 duy thao dé cuwong nghién ciru va du kién ké hoach hoc tap, nghién ciru toan khoa.

- Ngudi du tuyén 1a céng dan Viét Nam phai dat yéu cau vé nang luc ngoai ngit duoc
minh chiing bang mét trong nhiing van bang, ching chi sau:

+ Bang tét nghiép trinh d6 dai hoc tro 1én do mot co sé dao tao nwdc ngoai, phan
hiéu cua co so dao tao nudc ngoai ¢ Viét Nam hodc co s dao tao cua Viét Nam cap cho
ngudi hoc toan thoi gian bang tiéng nudc ngoai.

+ Bang tot nghiép dai hoc cac nganh ngdn ngir tiéng nudc ngoai do co sé dao tao
cua Viét Nam cap.

+ CH mot trong cac ching chi ngoai ngir quy dinh tai Phu luc 11 cia Quy ché tuyén
sinh va ddo tao trinh d6 tién si cua Truong DHDT con hiéu luc (24 thang) tinh dén ngay
dang ky du tuyén hoic céc chiing chi ngoai ngir khac twong dwong trinh d6 bac 4 (theo
khung ning lyc ngoai ngit 6 bac dung cho Viét Nam) do B6 GD&DT cong bé.

- Nguoi dy tuyén 1a cong dan nudc ngoai phai cé trinh do tiéng Viét toi thiéu tir bac
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4 tré 1én theo Khung ning luc tiéng Viét dung cho nguoi nuéc ngodi hoic tét nghiép dai
hoc, thac si tai cac truong dai hoc cua Viét Nam ma ngdn ngi st dung trong thoi gian hoc
tap 1a tiéng Viét.

- biéu kién cu thé cua timg ddi trong (nganh dung, phu hop, gan) dy tuyén cua cac
nganh dugc quy dinh trong Dé &n tuyén sinh cia Truong PHPT.

3.2. Nganh tuyén sinh

Can ctr Danh muc gi4o duc, dao tao cap 1V trinh d6 dai hoc, Ban hanh kém theo

Théng tu sé 24/2017/TT-BGDDT ngay 10 thang 10 ndm 2017 cta Bo truong Bo Gido
duc va Pao tao; Danh muc gi4o duc, dio tao cip IV trinh d6 thac sy, tién sy, Ban hanh
keém theo Thong tu sé 25/2017/TT-BGDDT ngay 10 thang 10 nam 2017 cua Bo truong
Bo Gi4o duc va Pao tao, nganh ding, nganh gan vai chuyén nganh Hoa Iy thuyét va hoa
li dugc quy dinh trong bang sau.

Bang 1. Quy dinh nganh ding, nganh gan véi chuyén nganh Hoéa Ii thuyét va hoa i.

TT Tri[]h Tén nganh M4 sé Nganh Ngf\inh
do ding gan
1 | Thacsy |Hoa li thuyét va hoa li 8440119 X
Hoéa hoc 844011 X
Hoéa hitu co 8440114 X
Hdéa vo co 8440113 X
Hoa phén tich 8440118 X
2 | Ctrnh&n | Su pham Hoa hoc 7140212 X
Hoéa hoc 7440112 X
Cong nghé k¥ thuat héa hoc 7510401 X
K¥ thuat hoa hoc 7520301 X

3.3. Mon thi/xét tuyén sinh

Xét tuyén thong qua hd so dy tuyén va bao vé dé cuong nghién ciru tong quat. HO
s0 xét tuyén bao gom:

- Bon xin dy tuyén.

- Ly lich khoa hoc ¢ x4c nhan cua co quan cong tac hodc chinh quyén dja phuong

noi cu tra.
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- Ban sao bang dai hoc va bang diém, bang thac si va bang diém, chimg chi hoic
bang dai hoc ngoai ngit ¢ ching thyc.

- Minh ching vé nghién ctu khoa hoc quy dinh tai diém c, khoan 1, Diéu 3, Quy
ché tuyén sinh va dao tao trinh d6 tién si cia Truong PHPT va tham nién cong tac
(néu co).

- P& cuong nghién ctu.

- Thu gi6i thiéu cua it nhat 01 nha khoa hoc, dép tmg tiéu chuan cta giang vién
giang day trinh d6 tién si, cing chuyén mén véi ngudi du tuyén va am hiéu linh vyc ma
ngudi dy tuyén du dinh nghién ctru.

- Cong van ctr di du tuyén cia co quan quan 1y truc tiép (néu ngudi du tuyén 13 cong
chure, vién chuc).

- Céc yéu cau va biéu mau can thiét khic duoc quy dinh cy thé trong thong béo tuyén
sinh va ddo tao trinh do tién si cua Truong DPHDT.

3.4. Phwong thirc, phgm vi tuyén sinh

- S lan tuyén sinh trong nam: tir 02 - 03 lan.

Viéc xét tuyén nghién ciu sinh dugc thuc hién bang cach danh gia hd so chuyén
mon cua cac tng vién bang hoat dong:

- Thanh vién tiéu ban chuy@n mén xét tuyén nghién ctru sinh danh gia, phan loai tng
vién thdng qua ho so du tuyén theo thang diém danh gia hd so chuyén mén cua tng vién
du xét tuyén nghién ciu sinh.

- Ung vién trinh bay vé van dé du dinh nghién ciru va ké hoach thuc hién trude tiéu
ban xét tuyén nghién ctu sinh.

- Hoi ddng tuyén sinh trudng s& can cr vao ho so déanh gia chuyén mén ddi véi tng
vién cua tiéu ban chuyén mdn va Quy ché dao tao trinh d6 tién sy hién hanh cua Bo
GD&PDT dé ra quyét dinh cong nhan nghién ctu sinh.

4. Piéu kién tot nghiép

Nghién ciru sinh durgc xét cong nhan trinh do va cip bang tién si khi dap ing nhiing
yéu cau sau:

- Luén 4n cta nghién ctru sinh da duoc Hoi dong cap trudng thong qua;

- Nghién ctru sinh da ndp cho Truong DPHDT (cd ban in va ban dién tir) luén an hoan
chinh cudi cing c6 chit ky cta nghién ciru sinh, xac nhan cta nguoi huéng dan; xac nhan
cua chu tich Ho1 déng danh gia luan an sau khi da hoan thanh chinh stra, bd sung ludn an
(néu cb);

- Nghién ctru sinh da ndp Trung tdm Hoc liéu Lé Vi Hung - Truong PHDT va ndp
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Thu vién Quéc gia Viét Nam (ca ban in va ban di¢n tir) tom tat luan 4n va toan van luan
an hoan chinh cudi cung c6 chit ky ciia nghién ctru sinh, chir ky ctia ngudi huéng dan va
xac nhan cua Hiéu trudng Truong DPHDT.

5. Thoi diém phat hanh/chinh sira ban mé ta: Ngay 27 thang 02 nam 2025.

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

III. CHUAN PAU RA CUA CHUONG TRINH PAO TAO

Bang 2. Chuén diu ra ciia chwong trinh dao tao tién si Hoa li thuyét va hoa li.

Murc do
Chuin diu ra ciia chwong trinh do tao nang
11{V
1. Kién thirc
PLO1. Luan gidi mot cach khoa hoc, sang tao cac van dé phtrc tap trong hoat 6
dong nghé nghiép bang kién thirc chuyén sau, hién dai thudc chuyén nganh.
PLO?2. Sang tao ra tri thirc thudc linh vuc chuyén nganh cé ich cho cong dong 6
khoa hoc va cong dong xa hoi.
2. Ky nang
PLO3. Tong két cac két qua nghién ciru khoa hoc da xuét ban trong nudc va 5}
ngoai nudc thudc chuyén nganh thong qua céc tai licu khoa hoc.
PLO4. P& xuit cac van dé méi, cap thiét, quan trong, can nghién ciru, giai 6
quyét thudc linh vuc chuyén nganh.
PLOS. Thiét ké va thuc hién mot cach sang tao cac thi nghiém, tinh toan, mo 6
phong véi cac thiét bi, phin mém phtrc tap dé giai quyét cac van dé can nghién
ctru cua chuyén nganh.
PLOG. Giai thich mot cach trung thuc, khach quan cac dir li€u phirc tap thu 5
dugc tir cac thi nghiém, tinh toan, mo phéong lién quan dén chuyén nganh.
PLO7. Trinh bay mét cach rd rang, c6 hiéu qua cac két qua nghién ctru khoa 5
hoc thudc chuyén nganh bang 161 ndi va viét bang tiéng Viét va tiéng Anh
thong qua céac hoat dong hoc thuat.
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3. Mike tw chi va trach nhiém

PLO8. T4 chirc mét cach an toan, hiéu qua cac hoat dong nghién ctru khoa 6
hoc va phat trién cong nghé méi lién quan dén chuyén nganh.
PLO9. Dinh hudng, dan dit nguoi khac trong hoat dong hoc tap, nghién ciu 6
khoa hoc, sang tao tri thirc thugc chuyén nganh.
PLO10. Xay dung tinh than trach nhiém cao trong viéc nang cao kién thirc 6
chuyén mon, nghién ctru khoa hoc, sang tao tri thirc thudc chuyén nganh.
IV.NQOI DUNG CHUONG TRINH PAO TAO
1. Tong s6 tin chi phai tich liy
Bang 3. Tong so tin chi phai tich liiy trong chwong trinh dao tao
tién si Héa li thuyét va hoa Ii.
TT | Poitwong | Hoc phinbo | Hoc | Chuyén | Tiéu | Luin | Tong | Thoi
sung (tin chi) | phan | détién | luan | &n (tin gian
tién | si(tin | tong | tién | chi) dao
si chi) |[quan| si tao
(tin (tin | (tin (thang)
chi) chi) | chi)
1 | Nghién 0 12 6 3 72 93 36
ctru sinh
t6t nghiép
thac si
ding
chuyén
nganh
2 | Nghién - 18 tin chi cua 12 6 3 72 111 36
ctru sinh chuong trinh
tbt nghi€p | thac s Hoéa li
thac si thuyét va hoa li.
chuyén - Cac hoc phan
nganh gan | b sung dugc

xac dinh dua
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vao cac hoc
phan d3 tich liy
o trinh do thac

Si.

3 | Nghién 42 tin chi cua 12 6 3 72 135 48
ctru sinh chuong trinh
chua tdt thac si Hoa li

nghiép thac | thuyét va hoa i

si, co bang | (12 tin chi kién

cu nhan thtre co so, 18
ding tin chi kién thirc
nganh chuyén nganh).

2. Khung chwong trinh dao tao chi tiét
Khung chuong trinh dao tao chi tiét di véi nghién ctru sinh tot nghiép thac si diing
chuyén nganh dugc trinh bay trong bang sau:
Bang 4. Khung chwong trinh dio tao chi tiét d6i véi nghién ciru sinh
tot nghiép thac si ding chuyén nganh.

S6 Gio tin chi Tién
Ma hoc R X . n
TT bA Tén hoc phan tin do
phan . .
chi LT | ThH | TH (thang)
| Hoc phan bé sung 0
I Hoc phin tién si, chuyén dé | 18
tién si, tiéu ludn tong quan
1.1 Hoc phan tién st 09 01-12

Bdt budc: 06 tin chi

1 | TPC.901 | Hoa hoc lugng tir da cAu hinh 3 30 15 | 105

2 | TPC.902 | Cac phuong phap nghién ctru | 3 30 | 15 | 105
dong hoc phan tng

Tuw chon: 03 tin chi

3 | TPC.904 | Pho quang electron ctia phan tir | 3 30 | 15 | 105

4 | TPC.905 | Ky thuat xuc tac 3 |30 | 15 |105
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1.2 Chuyén dé tién si 6 01-24
1 | TPC.907 | Chuyén dé tién si 1 3
2 | TPC.908 | Chuyén dé tién si 2 3
1.3 Tiéu ludn tong quan 3 01-03
1 | TPC.909 | Tiéu luan tong quan 3
I11 | TPC.900 | Luén an tién si 72 01-36
1 Nghién ctru khoa hoc 40
2 Bao cio két qua nghién ciru cho | 4
ngudi huéng din va bo mén theo
tién do qui dinh
3 Bao cao hoi thao khoa hoc 4
4 Bao cao va du seminar 6
5 Tham gia giang day va hudéng | 2
dan luan vian dai hoc va cao hoc
6 Cong bd bai bao khoa hoc 10
7 Hoan chinh luan an 6

Nghién ciru sinh tot nghiép thac si chuyén nganh gan phai hoc b6 sung mét sé hoc
phan tir chuong trinh thac si Héa li thuyét va hoa li véi khéi luong 18 tin chi. Danh muc
cac hoc phan bd sung c6 thé lira chon duoc trinh bay qua bang sau:

Bing 5. Cac hoc phin bo sung cho nghién ctru sinh tot nghiép thac si

chuyén nganh gin.

Sé Gio tin chi Tién
TT Ma hoc Tén hoc pha tin do
" €n noc an | U
phin 0c p | 7 |ThH | TH ,
chi (thang)
| Hoc phin bd sung 18 01-12
Tuw chon: 18 tin chi
1 | TPC.808 | Dbong hoa hoc nang cao 3 |30 | 15 |105
2 | TPC.809 | Hap phu va xuc tac 3 |3 | 15 |105
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3 | TPC.810 Hoa hoc lugng tr tinh toan 3 30 15 | 105

4 | TPC.811 Thyec tap chuyén nganh 1 3 90

5 | TPC.812 Thuc tap chuyén nganh 2 3 90

6 | TPC.813 Nhi¢t dong hoc ing dung 3 30 15 | 105

7 | TPC.814 | Ly thuyét phiém ham mat do 3 |3 | 15 |105

8 | TPC.815 Dién hoa hién dai va ing dung 3 30 15 | 105

9 | TPC.816 Phuong phap nghién ctru khoa | 3 30 | 15 | 105
hoc chuyén nganh hoéa

10 | TPC.817 Céc phuong phap dac trung vat | 3 30 | 15 | 105
liéu hap phu va xtc tac

11 | TPC.818 Vit liéu nano va tng dung 3 30 15 | 105

12 | TPC.819 Xfic tac trong xtr 1i 6 nhiém méi | 3 30 | 15 | 105
truong

13 | TPC.820 | Xuc téc di the 3 |30 | 15 |105

Nghién ctru sinh chwa tét nghiép thac si, c6 bang cir nhin dang nganh phai hoc bd

sung mét s hoc phan tir chuong trinh thac si Hoa 1i thuyét va hoa 1i véi khéi lugng 42 tin

chi. Danh muc cac hoc phan bo sung duogc trinh bay qua bang sau:

Bang 6. Cac hoc phan bo sung cho nghién ciru sinh chwa tot nghiép thac si

va ¢6 bing dai hoc diing nganh.

S6 Gio tin chi Tién
| Mahee Tén hoc pha tin do
5 én hoc phan i 0
phén e p LT ThH | TH ,
chi (thang)
I Hoc phin bd sung 42 01-12
1.1 Kién thirc co sé 15
Bat buéc: 9 tin chi
1 | TPC.801 | Héa hoc lugng tir nang cao 3 30 | 15 | 105
2 | TPC.802 | Hoéa vo co nang cao 3 30 | 15 | 105
3 | TPC.803 | Hoéa hitu co nang cao 3 30 | 15 | 105
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Tw chon: 6 tin chi

4 | TPC.804 | Nhiét dong luc hoc théng ké 3 |3 | 15 |105
5 | TPC.805 Hoa phan tich nang cao 3 | 30 | 15 [105
6 | TPC.806 Céc phuong phap phan tich | 3 30 | 15 | 105
trong nghién cru moi trudng
7 | TPC.807 Tiéng Anh cho héa hoc 3 30 | 15 | 105
1.2 Kién thirc chuyén nganh 27
Bdt budc: 15 tin chi
8 | TPC.808 Pong hoa hoc nang cao 3 30 | 15 | 105
9 | TPC.809 Hép phu va xtic tac 3 30 | 15 | 105
10 | TPC.810 Hoéa hoc Iugng tir tinh toan 3 30 15 | 105
11 | TPC.811 Thyec tap chuyén nganh 1 3 90
12 | TPC.812 Thyc tap chuyén nganh 2 3 90
Tw chon: 12 tin chi
13 | TPC.813 Nhi¢t dong hoc tng dung 3 30 15 | 105
14 | TPC.814 | Ly thuyét phiém ham mat do 3 |3 | 15 |105
15 | TPC.815 | bi¢n hoa hién dai va ung dung 3 | 30| 15 [105
16 | TPC.816 | Phuong phap nghién ctru khoa | 3 30 | 15 | 105
hoc chuyén nganh hoa
17 | TPC.817 Cac phuong phap dac trung vat | 3 30 | 15 | 105
liéu hap phu va xtc tac
18 | TPC.818 Vat liéu nano va ung dung 3 30 15 | 105
19 | TPC.819 | Xlc tac trong xir li 6 nhiémmoi | 3 | 30 | 15 | 105
truong
20 | TPC.820 | Xuc tac di thé 3 | 30 | 15 [105
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3. Ma tran cac hoc phan va chuan dau ra

Béang 7. Ma tran ciac hgc phan va chuan dau ra.

Chuan dau ra

- Tén ‘h(_)c Kién thirc K§ niing Mire tu chu va trach
phan nhiém
PLO1|PLO2|PLO3|PLO4|PLO5|PLO6|PLO7|PLO8|PLO9|PLO10
1 |Hoa hoc
luong tr da A M M M A A M M M M
cau hinh
2 |Cac phuong
phéap nghién
ctru dong A M M M A M M M M M
hoc phan
ung
3 |Pho quang

electron cua A M M M M A M M M M
phén tir

4 | Ky thuat
., A M M M M A M M M M
xuc tac

5 | Chuyén dé
. A A A A A A A M M M
tien s1

6 | Tiéu luan
h A A A A A A A M M M
tong quan

7 |Luan an tién
. A A A A A A A A A A
st

| (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 thirc té chiic
Chuong trinh dao tao trinh d¢ tién si Héa li thuyét va héa li tai Truong Pai hoc Pong
Thép duoc to chirc qua hinh thire dao tao tip trung, chinh quy. Thoi gian dao tao 1a 03
nam dbi v6i nghién ciru sinh c6 bang thac si dung chuyén nganh va 04 nim ddi voi nghién

ctu sinh chua cé bang thac si dung nganh va nghién ctru sinh c6 bang thac si chuyén
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nganh gan. Nghién ctru sinh phai danh du thoi gian hoc tap, nghién ctru tai trudng theo ké
hoach da duogc phé duyét, trong do khi dang ky du 30 tin chi trong mdt nam hoc dugc xac
dinh 13 tap trung toan thoi gian. Thoi gian hoc tap chinh thirc cia mdi nghién ctru sinh
dugc quy dinh cu thé trong quyét dinh cong nhan nghién ctru sinh (hodc quyét dinh giao
dé tai). Moi ché do, quyén lgi cua nghién ctru sinh chi dugc thuc hién trong thoi gian hoc
tap chinh thitc. Mdi nghién ciru sinh c6 mot ké hoach hoc tap, nghién ctru toan khoéa nam
trong khung thoi gian hoc tap chinh thirc. Thot gian hoc tap, nghién ctru dugc goi 1a hoan
thanh khi nghién ctru sinh hoan tat cac thu tuc trinh luan 4n cho Truong Pai hoc Déng
Thap, trudc khi thuc hién quy trinh phan bién doc 1ap va thanh 1ap Hoi dong cép trudng.
Nghién ctru sinh dugc phép hoan thanh chuong trinh dao tao sém hon khong qua 12 thang
hozc cham hon so véi thoi gian hoc tap chinh thirc, nhung tong thoi gian do tao khong
vuot qua 72 thang, trir trudng hop bat kha khang.

1.2. Phwong phdp day hoc

Chuong trinh tién si Héa li thuyét va hoa 1i st dung cac phuong phap day hoc khéc
nhau nham phat huy kha ning ty hoc, tu nghién ctru cia nghién ctru sinh dé hoan thanh
chuong trinh dao tao. Cac phuong phap day hoc duogc st dung bao gdm giang bai, tu hoc,
hoc nhém, thi nghiém, nghién ctru.

- Giang bai: Trong cac bai giang cua cac hoc phan, giang vién cha ¥ phat huy kha
nang tuong tac gitta nghién ctru sinh véi giang vién va nhém hoc tip thong qua thao luén,
dat cau hoi va tra 1o1.

- Ty hoc: Chuong trinh tién si Hoa Ii thuyét va hoa Ii yéu cau nghién ciru sinh phai
tu hoc & muc do rat cao. Trong do, hoc vién danh du thoi gian ty hoc theo yéu cau cua
cac hoc phan dé 1am bai tap; doc tai liéu chuyén nganh; thuc hién cac thi nghiém, mo
phong; viét b4o céo chuyén dé, tiéu luan téng quan, bai béo khoa hoc, luan an.

- Hoc nhoém: Nghién ctru sinh tham gia vao cac nhom hoc tap va nghién ctru dé cling
thao luan, giai quyét cac van dé khoa hoc. Nghién ctru sinh dugc tao co hdi phat trién
ning lyc quan 1y nhom hoc tap, nhom nghién ciru va giai quyét cac van dé phirc tap.
Nghién ctru sinh cling dugc khuyén khich tham gia cac hoat dong seminar, hoi thao, sinh
hoat chuyén mén, trao doi hoc thuat vé nhimg van dé lién quan dén chuyén nganh.

- Thi nghiém: Thi nghiém 12 mot phan quan trong cta chuong trinh tién si Hoa li
thuyét va hoa li. Trong chuong trinh ddo tao, nghién ctru sinh duoc huéng dan thyuc hién
va thuc hién mot cach thanh thao, an toan cac thi nghiém va tinh toan, mé phong trén cac
hé thdng thiét bi, may vi tinh phic tap.

- Nghién ctru: Trong cac hoat dong nghién ctru khoa hoc, thuc hién luan an tién s,

trao d6i hoc thuét, nghién ctru sinh duwgc hudng din tim kiém tai liéu; phan tich, danh gia
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thong tin; d& xudt van dé nghién ctru; thuc hién thi nghiém, mé phong; dién giai, bién luan
két qua; viét bao cdo chuyén dé, tiéu luan tong quan; viét luan an; viét bai bao khoa hoc.

2. Cach thirc danh gia két qua hoc tap

2.1. Ddnh gid hoc phan, chuyén dé tién si, tiéu lugn téng quan

Danh gia nguoi hoc qua cac hoc phén, chuyén dé tién si, tiéu luan téng quan dugc
thuc hién theo quy dinh chung ciia Trudong Dai hoc Pong Thap. Hinh thirc danh gi4, trong
sd va diéu kién dé dugc danh gia tong két hoc phan dbi v6i cac hoc phan bd sung, hoc
phan & trinh d6 tién si duoc quy dinh trong dé cuong chi tiét hoc phan. Mdi hoc phan déu
c6 danh gia qua trinh va danh gia tong két. Thang diém, cach tinh diém timg hoc phan,
chuyén dé nghién ctru va cach tinh diém trung binh chung tich lily dugc ap dung theo quy
ché dao tao trinh d6 dai hoc. Cac hoc phén, chuyén dé tién si duoc xép loai dat va cong
nhan tin chi tich Idly khi c6 két qua danh gia dat tir 7,0 trd 1én (tinh theo thang diém 10)
va trong khoang thoi gian hoc tap chinh thirc. Khi danh gia theo hinh thtic tryc tuyén, phai
dam bao cac diéu kién quy dinh tai Diéu 15, biéu 16, Quy dinh vé dao tao két hop.

2.2. Pdnh gid lugn an tién si

Viéc danh gia luan an tién s Hoa li thuyét va hoa li dugc thuc hién theo Quy ché
Tuyén sinh va dao tao trinh d0 tién si cua Truong Dai hoc Déng Thap. Luan an tién s
dugc danh gia thong qua Hoi d@)ng cép bd mon, Phan bién ddc 1ap luan an, va Hoi d@)ng
cap truong. Pé dugc danh gid luan 4n, nghién ctru sinh phai hoan thanh cac hoc phan,
chuyén dé nghién ctru va cc ndi dung, yéu cau vé chuyén mon ctia chuyén nganh/don vi
chuy&n mon; phai dam bao cac hd so va thyc hién nghia vu tai chinh theo quy dinh cia
Truong Pai hoc Pong Théap; két qua cac seminar di duoc thong qua, trong d6 seminar
ludn an dé quyét dinh trinh ho so thanh lap Hoi déng cép bo moén phai dugc thuc hién
trong vong 03 thang, tinh dén thoi diém dé xuat thanh 1ap Hoi dong cap bd mon.

3. Chuyén ddi va cong nhan tin chi

Két qua hoc tap, nghién ciru ctia nghién ctru sinh da tich Iily trong chuwong trinh dao
tao tién sT dugc bao luu, xem xét cong nhan, chuyén d6i trong nhimng truong hop sau:

- Nghién ctru sinh bi théi hoc va c6 nguyén vong duogc tiép tuc theo hoc chuong trinh
dao tao thac si nganh tuong tng néu dap tng nhitng quy dinh cta quy ché tuyén sinh va
dao tao trinh d6 thac si hién hanh.

- Nghién ctru sinh chuyén nganh ddo tao hoidc co s& dao tao.

- Nghién ctru sinh d3 thoi hoc, dang ky du tuyén lai va duoc cong nhan 1a nghién
ctru sinh méi ctia Truong Pai hoc Pong Thap.

Viéc cong nhan va chuyén ddi két qua hoc tap, nghién ciru di tich lily cua nghién

ctru sinh phai phu hop véi ndi dung, yéu ciu cua chuwong trinh dao tao, dugc thuc hién
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trén co s& dé xuét cua Hoi dong chuyén moén. Truong hop chuyén co sd dao tao hodc 1a
nghién ctru sinh méi, viée cong nhan va chuyén doi két qua hoc tap, nghién ciru ti da
khong qua 50% tong khdi lwong tin chi ciia chwong trinh dao tao.

Thoi han bao luu, cong nhan, chuyén doi két qua hoc tap, nghién ctru da tich liy
trong khoang thoi gian khong qua 72 thang, ké tir thoi diém hét han thoi gian hoc tap
chinh thirc cua nghién ctru sinh.

Truong DHDT thanh 14p Hoi ddng chuyén moén, quyét dinh cong nhan va chuyén
d6i két qua hoc tap, nghién ctru cua nghién ctru sinh.

VL. PIEU KIEN THU'C HIEN CHUONG TRINH PAO TAO

1. Giang vién co hiru

Truong Dai hoc Pong Thap hién nay c6 8 giang vién tham gia dao tao nghién ctru
sinh chuyén nganh Hoéa li thuyét va hoa li. Trong do6, ¢6 03 Pho gido su, tién si chuyén
nganh Hoa i thuyét va hoa Ii; 01 Phé giao su, tién si chuyén nganh Hoa vo co; va 04 Tién
si thudc cac chuyén nganh Hoa phan tich, Hoa vo co, va Hoa hitu co. Vi d6i ngii giang
vién c6 trinh d9 cao, chiing toi tin tuong rang s& trién khai chuong trinh dao tao mot cach
¢6 hiéu qua. Danh sach giang vién co hitu tham gia dao tao tién si Hoa li thuyét va hoa 1i
duogc trinh bay qua bang sau:

Bang 8. Danh sach gidng vién co hitu tham gia dao tao

tién si Hoa li thuyét va héa li.

TT Ho v tén Hoc ham, | Chuyén nganh Ghi cha
hoc vi dao tao/Chuyén mon
1 | TrAn Van Tan PGS.TS | Khoa hoc Ho6a hoc Phu hop
(Pai hoc Leuven,
Vuong qubc Bi)
2 | Tran Qudc Tri PGS.TS | Héa li thuyét va hoa li Phu hop
3 | Ho Sy Thang PGS.TS | Héa li thuyét va hoa li Phu hop
4 | Pang Kim Tai TS Hoa phan tich Phu hop
5 | Bui Van Thing TS Hoba v co Phu hop
6 | Nguyén Vin Hung TS Hoéa vo6 co Phu hop
7 | Lé Thi Thanh Xuan TS Hoéa hiru co Phu hop
8 | Bui Thi Minh Nguy¢t TS Hoéa hiru co Phu hop




19

2. Co s¢ vt chit, hoc liéu

- Phong hoc, phuong tién hoc tap: Truong DPHDT dép tmg day du vé phong hoc va
phuong tién, thiét bi trong qua trinh day, hoc, bdo cdo chuyén dé, seminar, bao vé luan
vin 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 thuéc 16n (hodc may
chiéu), hé thdng day hoc tryc tuyén bao dam két ndi lién tuc, théng subt, hé théng wifi
phuc vu khai thac hoc liéu moi lic, moi noi.

- Nguoi hoc duge cung cap thé (tai khoan) dé sir dung tai liéu, tu liéu trong sudt qua
trinh hoc, dic biét 1a khai thac tai nguyén hoc liéu s6 két ndi v6i nhiéu trung tAm hoc liéu,
dia chi trong nudc va quéc té. Khai thac sach, tap chi khoa hoc, tai li¢u tham khao thong
qua tai khoan db.vista.gov.vn cta Trung tim 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, thuc hanh, nghién ctru day du trang
thiét bj cho cac dinh huéng nghién ctru, dic biét 13 tinh toan mo phong, tong hop vt liéu,
phén tich chat lugng méi trudng dat, nudc, khong khi. Két ndi voi cac phong thi nghiém
trong diém, cc trung tAm 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 thuan loi. Khu ky tic x4 trén 2.000 chd cho sinh vién, hoc vién.

- Hé théng co sO VAt chét phuc vu hoat dong dao tao tién si Hoa li thuyét va hoa li
dugc trinh bay qua bang sau:

Bang 9. Co sé vat chit, trang thiét bi phuc vu thwe hién chwong trinh dao tao trinh
do tieén si Hoa li thuyét va héa li.

Dién tich Thoi gian
S6 | san xay | Hoc phan/ | sit dung |Ghi
STT Hang myc lwogng| dung | mon hoc | (hoc ky, |chu
(m?) niam hoc)
Hoi truong, giang dudong, phong hoc céac
1 |loai, phong da nang, phong lam viéc cual 215 [22.529,75/Dung chung
2140 su, pho gido su, giang vién co hiru
1.1 [Hoi truong, phong hoc 16n trén 200 chd | 02 [1.377,35 |Dling chung
1.2 |Phong hoc tir 100 - 200 chd 04 | 881,36 |Dung chung
1.3 [Phong hoc tir 50 - 100 chd 15 [2.392,64 [Dung chung
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Cac hoc
, N phan
1.4 |S6 phong hoc dudi 50 cho 74 18.416,87| chuyén
nganh dao
tao
1.5 [S6 phong hoc da phuong tién 06 |[1.284,24|Dung chung
16 P.hqong lim vi€e cua gido su, pho gido su, 114 |8.177.29 |Ding chung
gidng vién toan thoi gian
2 |Thu vién, trung tam hoc li¢u 01 |2,087.88|Dung chung
Thi
Trung tdm nghién ctru, phong thi nghiém, nghiém/thuc
3 [thuc nghiém, co s¢ thuc hanh, thuc tap,| 05 | 770.62 hanh
luyén tap chuyén
nganh

va tai liéu tham khao phuc vu ddo tao nghién ctru sinh chuyén nganh Hoa li thuyét va hoa
li. Thu vién ludn cap nhét hé thdng cac tai liéu trong nudc va qudc té phuc vu cho nghién
ctru sinh. Ngoai ra, thu vién truong 0 lién két v6éi Thu vién cua Cuc Thong tin khoa hoc
va cong nghé qubc gia cung cap cac tai khoan dé truy cap vao tat ca cac tap chi khoa hoc
quéc té. Danh muc céc tai liéu phuc vu hoat dong dao tao tién si Hoa li thuyét va hoa li

- Thu vién Truong Pai hoc Pong Thap c6 day du cac gido trinh, sach chuyén khéo,

dugc trinh bay qua bang sau:




Bang 10. CAc tai li¢u phuc vu hoat dong dao tao tién si Hoa li thuyét va héa li.

, 5 ] ) Tél‘l hoc M3 hoc Thoi gian '
STT Tén sach, gido trinh, tap Tén thc gia Nha Z(uﬁt ban, ndm | SO lwgng | phan s phin /n.lﬁn stt dung |Ghi
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
(1) (2) 3) (4) (5) (6) (7) (8) (9)
2 |Multiconfigurational Bjorn O. Roos Roland| John Wiley & Sons, 01 Hoa hoc| TPC.901 HK I,
Quantum Chemistry Lindh Per Ake| Inc, 2016, Canada luong tir da HKII,
Malmqvist Valera céu hinh Nim 1
Veryazov Per-Olof
Widmark.
3 |An Introduction to| Margaret Robson Wright| John Wiley & Sons, 01 Cac phuong| TPC.902 HK I,
Chemical Kinetics Ltd., 2006, England phap nghién HKII,
ciu  dong Nam 1
hoc phan
ung
4 | Electronic and|Andrew M. Ellis, Miklos Cambridge 01 Pho quang| TPC.904 HK I,
Photoelectron Feher, Timothy G.| University Press, electron cua HKII,
Spectroscopy - |Wright, 2005, UK phan tur Néam 1
Fundamentals and Case
Studies.
5 |Modern Spectroscopy J. Michael Hollas, John Wiley & Sons, 01 Pho quang | TPC.904 HK I,
Inc., 2004, England electron cua HKII,
phan tr Nam 1




Tén hoc M3 hoc Thoi gian
STT Tén sach, giao trinh, tap Tén tic eid Nha xuét ban, nim | S6 lwong | phén sir hin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) g xuit ban, nwéc ban dung sach, P hoe (hoc ky, |chu
tap chi : nam hoc)
6 | Bai giang k¥ thuat xtic tdc | Mai Hiru khiém NXB PHQG 01 Ky thuat xac| TPC.905 HK I,
Tp.HCM, 2003 tac HKII,
Nam 1
7 |Tran Van Nhan Hoa li tap NXB Giao duc, 2006 01 K¥ thuat xuc| TPC.905 HK I,
i tac HKII,
Nam 1
8 | Bong hoc xtc tac bao Van Tuong NXB KHKT, Ha Néi, 01 K¥ thuat xuc| TPC.905 HK I,
2006 tac HKII,
Nam 1
9 | The chemistry maths book |Erich Steiner Oxford: Oxford 01 Nghién ciru | TPC.900 | Subt thoi
university press, 2008 khoa hoc va gian dao
luan an tién tao
si
10 |Introduction to |Frank Jensen USA: John Wiley & 01 Nghién ciru | TPC.900 | Subt thoi
computational Chemistry Sons, Ltd, 2007 khoa hoc va gian dao
luan 4n tién tao
si
11 |Physical chemistry Peter Atkins, Julio de| New York: W.H. 01 Nghién ctru | TPC.900 | Sudt thoi
Paula Freeman and khoa hoc va gian dao
company, 2006 luan an tién tao

ST




_ ] ] Té{l hoc M3 hoe Thoi gian _
STT Tén sach, giao trinh, tap Tén tic gid Nha z;uﬁt ban, nam | SO0 lwgng | phan sir phin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) xuat ban, nuwéc ban dung sach, hoe (hoc ky, |chua
tap chi : nam hoc)
12 |Chemistry Steven S. Zumdabhl, Belmont, CA: 01 Nghién ciru | TPC.900 | Subt thoi
Susan A. Zumdahl Brooks/Cole, khoa hoc va gian dao
Cengage Learning, luan 4n tién tao
2010 s
13 |Adictionary of chemistry |John Daintith New York: Oxford 01 Nghién ctru | TPC.900 | Sudt thoi
University Press, khoa hoc va gian dao
2000 lun an tién tao
si
14 |Fundamentals of [ Manuel Cardona, Peter| USA: Springer, 1996 New 01 Nghién ciru | TPC.900
Semiconductors:  Physics|Y. Yu York: khoa hoc va
and Material Properties Oxford luan 4n tién
University s
Press,
2000
15 |Trace Quantitative |[Robert K. Boyd, Cecilia| Wiley & Sons, Ltd 01 Nghién ctru | TPC.900 | Subt thoi
Analysis by Mass | Basic, Robert A. Bethem /2008 khoa hoc va gian dao
Spectrometry luan 4n tién tao
si
16 |Organic Reactions Volume|Larry E.  Overman| A John Wiley & 01 Nghién ctru | TPC.900 | Sudt thoi
71 (Editor) Sons, Inc., khoa hoc va gian dao
Publication/2008 tao




Tén hoc M3 hoc Thoi gian
STT Tén sach, giao trinh, tap Tén tic eid Nha xuét ban, nim | S6 lwong | phén sir hin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) g xuit ban, nwéc ban dung sach, P hoe (hoc ky, |chu
tap chi : nam hoc)
luan an tién
si
17 |Studies in natural Products | Atta-ur-Rahman ELSEVIER /2008 01 Nghién ctru | TPC.900 | Suét thoi
Chemistry khoa hoc va gian dao
lun an tién tao
st
18 |Handbook of Pressure-|Istvan Benedek, Mikhail| CRC Press/2009 01 Nghién ctru | TPC.900 Sudt thoi
Sensitive Adhesives and|M. Feldstein khoa hoc va gian dao
Products - Fundamentals lun an tién tao
of Pressure Sensitivity s
19 |Organic  Chemistry || Arthur Winter Wiley Publishing, 01 Nghién ctru | TPC.900 | Subt thoi
Workbook for Dummies Inc/2008 khoa hoc va gian dao
luan an tién tao
si
20 | The Alkaloids VVolume 65 |Geoffrey A. Cordell ELSEVIER/2008 01 Nghién ctru | TPC.900 | Subt thoi
khoa hoc va gian dao
lun an tién tao
si
21 |Advances in Heterocyclic|Alan R. Katritzky ELSEVIER/2008 01 Nghién ctru | TPC.900 | Sudt thoi
Chemistry Volume 95 khoa hoc va gian dao

tao




Tén hoc M3 hoc Thoi gian
STT Tén sach, giao trinh, tap Tén tic eid Nha xuét ban, nim | S6 lwong | phén sir hin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) g xuit ban, nwéc ban dung sach, P hoe (hoc ky, |chu
tap chi : nam hoc)
luan 4n tién
si
22 |Molecular Design|Gisbert Schneider, Karl-| Wiley-VCH/2007 01 Nghién ctru | TPC.900 | Suét thoi
Concepts and Applications |Heinz Baringhaus, Hugo khoa hoc va gian dao
Kubinyi lun an tién tao
st
23 |Computer-Aided Warren E. Stewart,| A John Wiley & 01 Nghién ctru | TPC.900 | Suét thoi
Modeling of Reactive|Michael Caracotsios Sons, Inc., khoa hoc va gian dao
Systems Publication/2008 lun an tién tao
si
24 |Dihydrogen Bonds: | Vladimir I. Bakhmutov A John Wiley & 01 Nghién ctru | TPC.900 | Subt thoi
Principles, Experiments, Sons, Inc., khoa hoc va gian dao
and Applications Publication/2008 luan 4n tién tao
si
25 |Introduction to the Physics|Robert J. Naumann CRC Press/2009 01 Nghién ctru | TPC.900 | Subt thoi
and Chemistry of khoa hoc va gian dao
Materials lun an tién tao
si
26 |Symmetry and Structure|Sidney F. A. Kettle Wiley & Sons, 01 Nghién ctru | TPC.900 | Sudt thoi
Readable Group Theory Inc/2007 khoa hoc va gian dao
for Chemists tao




Tén hoc M3 hoc Thoi gian
STT Tén sach, giao trinh, tap Tén tic eid Nha xuét ban, nim | S6 lwong | phén sir hin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) g xuit ban, nwéc ban dung sach, P hoe (hoc ky, |chu
tap chi : nam hoc)
luan 4n tién
si
27 |Chemical Irving M. Klotz, Robert| A John Wiley & 01 Nghién ctru | TPC.900 | Suét thoi
Thermadynamics  Basic|M. Rosenberg Sons, Inc., Pub 2008 khoa hoc va gian dao
concepts and methods lun an tién tao
st
28 |Environmental Chemistry|C. Baird W.H. Freeman and 01 Nghién ctru | TPC.900 | Suét thoi
- Fourth Edition Company, khoa hoc va gian dao
NewY ork/2008 ludn 4n tién tao
si
29 |Exploring Chemical | Daniel C. Harris W.H. Freeman and 01 Nghién ctru | TPC.900 | Subt thoi
Analysis - Fourth Edition Company, khoa hoc va gian dao
NewY ork/2008 luén 4n tién tao
si
30 |Solutions Manual for|Daniel C. Harris W.H. Freeman and 01 Nghién ctru | TPC.900 | Subt thoi
Exploring Chemical Company, khoa hoc va gian dao
Analysis - Fourth Edition NewYork/2008 lun an tién tao
si
31 |A Chemist's Guide to|Wolfram Koch, Dr. Max| Wiley-VCH/2001 01 Nghién ctru | TPC.900 Sudt thoi
Density Functional Theory |C. Holthausen khoa hoc va gian dao
Part A- Second Edition tao




Tén hoc M3 hoc Thoi gian
STT Tén sach, giao trinh, tap Tén tic eid Nha xuét ban, nim | S6 lwong | phén sir hin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) g xuit ban, nwéc ban dung sach, P hoe (hoc ky, |chu
tap chi : nam hoc)
luan an tién
si
32 |A Chemist's Guide to|Wolfram Koch, Dr. Max| Wiley-VCH/2001 01 Nghién ctru | TPC.900 | Suét thoi
Density Functional Theory |C. Holthausen khoa hoc va gian dao
Part B- Second Edition lun an tién tao
st
33 |Computational Chemistry|David Young Wiley-Interscience A 01 Nghién ctru | TPC.900 | Suét thoi
- A Practical Guide for John Wiley & Sons, khoa hoc va gian dao
Applying Techniques to Inc., luan 4n tién tao
Real-World Problems Publication/2003 s
34 |Multiscale Simulation |Richard B. Ross, Sanat| A John Wiley & 01 Nghién ctru | TPC.900 | Subt thoi
Methods for| Mohanty Sons, Inc., khoa hoc va gian dao
Nanomaterials Publication/2008 luan an tién tao
si
35 |Phuong phap nghién ctru|Hb S§ Thing Giao duc, 2021, Viét 30 Nghién ctru | TPC.900 | Subt thoi
khoa hoc gido duc Nam khoa hoc va gian dao
lun an tién tao
si
36 |Gido trinh vét liéu vo co  |Nguyén Van Hung, Bui| Cén Tho: Pai hoc 01 Nghién ctru | TPC.900 | Sudt thoi
Thi Minh Nguyét, Bui Can Tho, 2020 khoa hoc va gian dao
Vin Thang, Nguyén Hitu tao




] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT i . o Tén tac gia PO i . , phan/mon . ,
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
Nghi, Nguyén Ngoc luan 4n tién
Bich, Piang Thi thu Liéu si
37 |Gido trinh Hoéa hoc cic|Bui Vian Thang (cha| Daihoc Can Tho, 69 Nghién ctru | TPC.900 | Sudt thoi
nguyén t6 kim loai bién), Pham Minh Xuan,| 2020, Vi¢t Nam khoa hoc va gian dao
Tran Thi Xuin Mai, lun an tién tao
Ping Thi Thu Liéu, Tran st
Thi Ngoc Anh, Nguyén
Van Hung
38 |Hoa hoc V6 co Co ban -|Hoang Nham Giao duc, 2017, Viét 85 Nghién cru | TPC.900 | Sudt thoi
Tap 1, Ly thuyét Dai Nam khoa hoc va gian dao
cuwong vé Hoéa hoc, lun an tién tao
si
39 |Hoa hoc V6 co Co ban,|Hoang Nham Giao duc, 2018, Viét 20 Nghién cru | TPC.900 | Sudt thoi
Tap 2, Cac nguyén t6 Hoa Nam khoa hoc va gian dao
hoc dién hinh luan an tién tao
si
40 |Hoéa hoc vO co co ban -|Hoang Nham Ha Noi: Giao duc, 20 Nghién ctru | TPC.900 | Sudt thoi
T.3: Céc nguyén t6 chuyén 2018 khoa hoc va gian dao
tiép lun an tién tao

ST




_ ] ] Té{l hoc M3 hoe Thoi gian _
STT Tén sach, giao trinh, tap Tén tic gid Nha z;uﬁt ban, nam | SO0 lwgng | phan sir phin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) xuat ban, nuwéc ban dung sach, hoe (hoc ky, |chua
tap chi : nam hoc)
41 |Cac phuong phap phan tich | Pham Luan Ha Noi: Bach khoa 3 Nghién ctru | TPC.900 | Sudt thoi
hoa hoc Ha No1, 2018 khoa hoc va gian dao
luén 4n tién tao
si
42 Thac Binh Cuong Bach khoa Ha 5 Nghién ctru | TPC.900 | Sudt thoi
Van phong khoa hoc k¥ Noi, 2017 khoa hoc va gian dao
thuat lun an tién tao
si
43 |Giao trinh 1y thuyét phiém| Tran Van Tan, Tran | Gido duc, 2017, Viét 99 Nghién ctru | TPC.900 | Sudt thoi
ham mat do Quéc Tr1 Nam khoa hoc va gian dao
lun an tién tao
si
44 |Giao trinh Hoa hoc lwong| Tran Van Tan, Tran | NXB Gido duc, 2016 08 Nghién ctru | TPC.900 | Sudt thoi
tlr tinh toan Quéc Tri khoa hoc va gian dao
luan an tién tao
si
45 Tran Thu Huong, Phan | NXB Béch khoa Ha 2 Nghién ciru | TPC.900 | Subt thoi
Giao trinh hod hoc céc hop Minh Giang Noi, 2017 khoa hoc va gian dao

chét thién nhién

luén an tién
si

tao
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] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT i . o Tén tac gia PO i . , phan/mon . ,
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
46 Tran Pai LAm; Nguyén |Khoa hoc ty nhién va 3 Nghién ctru | TPC.900 Sudt thoi
Cac Phuong phap phan| Tuan Diing; Nguyén Lé | Cong nghé, 2017 khoa hoc va gian dao
tich hoa 1y vat liéu: Sach|  Huy; Lé Viét Hai luan an tién tao
chuyén khao st
47 |Giao trinh doc hoc moi Phan Dinh Tuan Khoa hoc tu nhién va 3 Nghién ctru | TPC.900 Sudt thoi
truong (ch.b); Nguyén Thuy Cong nghé¢, 2017 khoa hoc va gian dao
Ai Trinh, Nguyén luan 4n tién tao
Quéc Hién s
48 Nguyén Thi Kim Khoa hoc ty nhién va 3 Nghién ctru | TPC.900 | Sudt thoi
Gido trinh k¥ thudt phan Phuong Cong nghé, 2017 khoa hoc va gian dao
tich moi truong luén 4n tién tao
si
49 Lé Huy Ba; Nguyén | Pai hoc Quéc gia Tp. 1 Nghién ctru | TPC.900 | Sudt thoi
Bédo v¢ modi truong cong Xuén Hoan H6 Chi Minh, 2017 khoa hoc va gian dao
nghiép Viét Nam luan an tién tao
si
50 |Céc phuong phép phan tich Pham Luén Bach khoa Ha 3 Nghién ciru | TPC.900 | Subt thoi
hoa hoc Noi1, 2018 khoa hoc va gian dao
lun an tién tao

ST
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] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT , - e e an Tén tac gia I , . , phan/mon . .
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
51 | Gido trinh vat liéu vo co | Nguyén Vian Hung; Pai hoc Can 33 Nghién ctru | TPC.900 | Sudt thoi
Bui Thi Minh Nguyét, Tho, 2020 khoa hoc va gian dao
Bui Van Théng, luén 4n tién tao
Nguyén Ngoc Bich, st
Nguyén Hitu Nghi,
Piang Thi Thu Liéu
52 Thi nghiém hoéaly  |Cao Hong Ha; Tran Thi|  Béach khoa Ha 10 Nghién ctru | TPC.900 | Sudt thoi
Thanh Thuy, L& Trong Noi, 2020 khoa hoc va gian dao
Huyén,.. luan 4n tién tao
si
53 |Hap phu - Hoa keo Nguyén Van Anh |, Béch khoa Ha 3 Nghién ctru | TPC.900 | Sudt thoi
Nguyén Thu Ha; Cao Noi, 2021 khoa hoc va gian dao
Héng Ha lun an tién tao
si
54 | Mo phong cac qua trinh co|Nguyén Thi Minh Hién | Ha Noi: Bach khoa 2 Nghién ctru | TPC.900 | Sudt thoi
ban trong cong nghé hoa Ha Néi, 2019 khoa hoc va gian dao
hoc lun an tién tao
si
55 |Dién hoéa hoc nang cao:|Lé Qubc Hung (ch.b);| Ha Noi: Khoa hoc 1 Nghién ctru | TPC.900 Sudt thoi
Sach chuyén khao Phan Thi Binh, Vi Thi tu nhién va cong khoa hoc va gian dao
ngh¢, 2016 tao
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Tén hoc M3 hoc Thoi gian
Tén sach, gido trinh, tap N Nha xuét ban, nim | S6 lwong | phén sir s °_ | sitdung |Ghi
STT , - et e an Tén tac gia I , . . phan/mon \ .
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
Thu Ha, Pham Héng luan an tién
Phuong si
56 |Hoa hoc chat ran Pd Quang Minh TP, H6 Chi Minh: 5 Nghién ctru | TPC.900 | Sudt thoi
DHQG TP, H6 Chi khoa hoc va gian dao
Minh, 2016 lugn 4n tién tao
si
57 |Héa hoc cac nguyén t6 | Pham buc Roan,| Ha Noi: Pai hoc Su 3 Nghién ctru | TPC.900 Sudt thoi
hiém va héa phong xa Nguyén Thé Ngon pham, 2015 khoa hoc va gian dao
lun an tién tao
si
58 |Co so hoa hoc di vong Tran Quéc Son Ha Nbi: Pai Hoc 3 Nghién cru | TPC.900 | Sudt thoi
Su Pham, 2011 khoa hoc va gian dao
luan an tién tao
si
59 |Cac phuong phap phan tich |Hb Viét Quy Ha Nbi: Pai Hoc 3 Nghién cru | TPC.900 | Sudt thoi
cong cu trong hda hoc hién Su Pham, 2009 khoa hoc va gian dao
dai lun an tién tao
si
60 |Ho4 hoc lap thé Do Dinh Rang Dai hoc Su pham, 6 Nghién ciru | TPC.900 | Subt thoi
2009 khoa hoc va gian dao

tao
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] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT , . .t e an Tén tac gia £y o , , , phan/mon \ .
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
luan an tién
si
61 |Hoéa hoc thuc pham Hoang Kim Anh Khoa hoc va ky 5 Nghién ctru | TPC.900 | Sudt thoi
thuat, 2008 khoa hoc va gian dao
lun an tién tao
si
62 |Hoéa hoc moi truong bang Kim Chi Ha Noi: Khoa hoc va 5 Nghién ctru | TPC.900 Sudt thoi
ky thuat, 2008 khoa hoc va gian dao
lun an tién tao
si
63 |Hoa hoc Nano: Cong nghé |Nguyén Dtrc Nghia Khoa hoc tu nhién va 1 Nghién ciru | TPC.900 Sudt thoi
nén va vat liéu nguén cong nghé, 2007 khoa hoc va gian dao
luan an tién tao
si
64 |Cac phuong phap phé hoc |Nguyén Thanh H6ng Khoa hoc va k¥ 3 Nghién ciru | TPC.900 Sudt thoi
trong hda hoc hitu co thuat, 2007 khoa hoc va gian dao
lun an tién tao
si
65 |Ky thuat tién hanh phan|Nguyén Minh Tuyén,|Ha Noi: Khoa hoc va 2 Nghién ciru | TPC.900 | Subt thoi
ung hoa hoc Pham Van Thiém, DPang K¥ thuat, 2006 khoa hoc va gian dao
buc Tao tao
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] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT i . o Tén tac gia PO i . , phan/mon . ,
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
luan an tién
si
66 |Hoa hoc phuc chat Lé Chi Kién Pai hoc qubc gia Ha 2 Nghién ctru | TPC.900 | Sudt thoi
No1, 2006 khoa hoc va gian dao
lun an tién tao
st
67 |Hoa hoc nudc Lam Ngoc Thuy, Tran Thi| Khoa hoc va k¥ 5 Nghién ctru | TPC.900 Sudt thoi
H@)ng thuat, 2006 khoa hoc va gian dao
lun an tién tao
si
68 |Hoa 1y cau tao phan tir va|Nguyén Vin Xuyén Khoa hoc va K¥y 5 Nghién ctru | TPC.900 | Sudt thoi
lién két hoa hoc: Gido trinh thuat, 2005 khoa hoc va gian dao
dung cho sinh vién, hoc luan an tién tao
vién..khdi céng nghé ky si
thuat
69 |Dia hoa hoc bang Trung Thuan Ha Noi: Pai hoc 11 Nghién ctru | TPC.900 Sudt thoi
Quéc gia Ha Noi, khoa hoc va gian dao
2005 ludn 4n tién tao

ST
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] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT , - e e an Tén tac gia I , . , phan/mon . .
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu
tap chi : nam hoc)
70 |Pong hoa hoc va xtc tic  |Nguyén Pinh Hué, Tran| Ha Noi: Gido duc, 5 Nghién ctru | TPC.900 | Sudt thoi
Kim Thanh, Nguyén Thi 2003 khoa hoc va gian dao
Thu luén 4n tién tao
si
71 [Nhi¢t dong hoa hoc bao Van Luong Ha Noi: Khoa hoc va 1 Nghién ctru | TPC.900 Sudt thoi
k¥ thuat, 2002 khoa hoc va gian dao
lun an tién tao
si
72 |Pbi xung phan tir va ng|Dao Dinh Thirc Giao duc, 1999 5 Nghién ctru | TPC.900 | Sudt thoi
dung 1y thuyét nhom trong khoa hoc va gian dao
hoa hoc lun an tién tao
si
73 |Cac phuong phap phan tich |Hb Viét Quy Ha Noi, Pai hoc 3 Nghién cru | TPC.900 | Sudt thoi
quang hoc trong hoé hoc Quéc gia Ha Noi, khoa hoc va gian dao
1999 luan an tién tao
si
74 |Hoa hoc ndong nghi¢p Lé Vian Khoa; Tran Khac| PH Quéc gia Ha 1 Nghién ctru | TPC.900 | Sudt thoi
Hi¢p, Trinh Thi Thanh Noi, 1996 khoa hoc va gian dao

luén an tién
si

tao
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_ ] ] Té{l hoc M3 hoe Thoi gian _
STT Tén sach, giao trinh, tap Tén tic gid Nha z;uﬁt ban, nam | SO0 lwgng | phan sir phin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) xuat ban, nuwéc ban dung sach, hoe (hoc ky, |chua
tap chi : nam hoc)
75 |STD - CSDL cong bd Cuc Thong tin khoa | Khéng | Nghién ctru | TPC.900 | Sudt thoi
KH&CN Vi¢t Nam (Truy hoc va cong nghé | gidi han | khoa hoc va gian dao
cap qua Cuc Thong tin qudc gia luan 4n tién tao
khoa hoc va cong nghé st
qudc gia).
76 |CSDL nhiém vu KH&CN Cuc Thong tin khoa | Khéng | Nghiénctu | TPC.900 | Subt thoi
Viét Nam (Truy cép qua hoc va cong nghé gidi han | khoa hoc va gian dao
Cuc Thong tin khoa hoc va quéc gia lun an tién tao
cong nghé qudc gia). si
77 |CSDL NASATI (Truy cap Cuc Thong tin khoa | Khong | Nghién ctu | TPC.900 | Sudt thoi
qua Cuyc Thong tin khoa hoc va cong nghé gidi han | khoa hoc va gian dao
hoc va cong nghé quéc qudc gia ludn 4n tién tao
gia). s
78 |Science@Direct (Truy cap Science@Direct Khong | Nghién ctru | TPC.900 | Subt thoi
qua Cyc Thong tin khoa gidi han | khoa hoc va gian dao
hoc v cong nghé qudc gia) luan an tién tao
si
79 |Sciencedirect Backfile Science@Direct Khong | Nghién ctu | TPC.900 | Sudt thoi
(Truy cap qua Cuc Thong giéi han | khoa hoc va gian dao
tin khoa hoc va cong nghé luan an tién tao

qudc gia)

ST
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_ ] ] Té{l hoc M3 hoe Thoi gian _
STT Tén sach, giao trinh, tap Tén tic gid Nha z;uﬁt ban, nam | SO0 lwgng | phan sir phin /n;(‘)n str dung | Ghi
chi (5 nam tré lai day) xuat ban, nuwéc ban dung sach, hoe (hoc ky, |chua
tap chi : nam hoc)
80 |Blackwell Synergy (Truy Blackwell Synergy Khong | Nghién ctru | TPC.900 | Sudt thoi
cap qua Cuc Thong tin gi61 han | khoa hoc va gian dao
khoa hoc va cong nghé luan an tién tao
qudc gia) st
81 |[EBSCOHost (Truy cap EBSCOHost Khoéng | Nghién ctru | TPC.900 | Sudt thoi
qua Cuc Thong tin khoa gi61 han | khoa hoc va gian dao
hoc va cong nghé qudc gia) luan 4n tién tao
si
82 |ISIKNOWLEDGE (Truy ISIKNOWLEDGE Khoéng | Nghién ctru | TPC.900 | Sudt thoi
cap qua Cuc Thong tin gi61 han | khoa hoc va gian dao
khoa hoc va cong nghé luan 4n tién tao
qudc gia) si
83 |Springer Nature (Truy cap Springer Nature Khoéng | Nghién ctru | TPC.900 | Sudt thoi
qua Cuc Thong tin khoa gi61 han | khoa hoc va gian dao
hoc va cong nghé qudc gia) luan 4n tién tao
si
84 |ProQuest (Truy cap qua Springer Nature Khong | Nghiénctru | TPC.900 | Sudt thoi
Cuc Thong tin khoa hoc va gi61 han | khoa hoc va gian dao
cong nghé qudc gia) luan 4n tién tao

ST
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ST

] ] Té{l hoc M3 hoe Thoi gian
Tén sach, giao trinh, tap N Nha xuat ban, nam | So lwgng | phan s NI str dung | Ghi
STT i . o Tén tac gia PO i . , phan/mon . ,
chi (5 nam tré lai day) xuat ban, nwéc ban dung sach, hoc (hoc ky, |chu

tap chi : nam hoc)

85 |Tap chi Khoa hoc Pai hoc Pai hoc Déng Thap bu sb Nghién ctru | TPC.900 Sudt thoi
DPdng Thap (Xuit ban truc khoa hoc va gian dao
tuyén) luén 4n tién tao

si

86 |Tap chi Hoa hoc (Xuat ban Viét Nam Khoéng | Nghién ctru | TPC.900 | Sudt thoi
tryc tuyén) gi61 han | khoa hoc va gian dao

lun an tién tao
si

87 |Tap chi Khoa hoc va Cong Vi¢t Nam Khoéng | Nghién ctru | TPC.900 | Sudt thoi
nghé (Xuét ban tryc tuyén) gidi han | khoa hoc va gian dao

lun an tién tao
si

88 |Tap chi phan tich Ly hoa Vi¢t Nam Khoéng | Nghién ctru | TPC.900 | Sudt thoi
Sinh (Xuét ban truc tuyén) gi61 han | khoa hoc va gian dao

luan an tién tao

Hé thong céc trung tAm nghién ctru, phong thi nghiém, thuc nghiém, co s thuc hanh, thyc tip, luyén tap theo yéu cau cua nganh hoa Ii

thuyét va hoa li, trinh d¢ tién si dugc trinh bay qua bang sau:




Bang 11. Trung tim nghién ciru, phong thi nghiém, thwc nghiém, co' sé' thire hanh, thwe tip, luyén tip theo yéu ciu ciia nganh
héa li thuyét va héa li, trinh do tién si

Danh muc hd tro nghién ciru, thi nghiém, thuwe nghiém,

Tén hoc

thuc hanh, thwe tap, luyén tap phin/mén hoc Thoi gian Sl‘l’ So ngu:m Ghi
VS s ; & dung thiét | 94n8 (hoc Ky, | hoc/may, |-
STT Tén goi may, thiét bi, ky hiéu | Nwéc sin xuat, So Pon vi St du 9 nim hoc) thiét bi
va muc dich sir dung nam sin xuat | luwong : bi
(1) (2) 3) (4) (5) (6) (7) (8) (9)
Trung tam Thwe hanh — Thi nghiém
CAc thiét bj hién dai hd tro nghién ctru thue nghiém
1 |He¢ théng sdc ki ion My 1 Bo Luén an tién si | Sudt thoi gian Tét ca hoc
Model: ICS - 1100, dao tao vién c6 nhu
Thermo Scientific cau
2 |Heé thong may Sac ky khi ghép ndi My 1 Bo | Luén antiénsi | Sudt thoi gian | Tt ca hoc
khéi phd MS nhiéu lan (GC - MS) do tao vién cé nhu
Hang: Thermo Scientific cau
3 |Hé théng quang phd hip thu Uc 1 Bo Luan 4n tién si | Sudt thoi gian | T4t ca hoc
nguyén t& Model: AA240FS, dao tao vién c6 nhu
Agilent cau
4 |Hé théng phan tich TOC My 1 Bo Luan an tién si | Sudt thoi gian | Tat ca hoc
Model: Aurora 1030C dao tao vién c6 nhu
cau
5 |Hé thong may Sic ky long hiéu My 1 Bo Luan an tién si | Sudt thoi gian | Tat ca hoc
nang cao (HPLC) dao tao vién co nhu




Model:  Ultimate 3000, Thermo cau
Scientific
6 |Thiét bi phan tich nhiét vi sai M¥ 1 Bo Luén 4n tién si | Sudt thoi gian T4t ca hoc
Linseis DSC PT 1000 dao tao vién c6 nhu
Céu
7 |Hé thong phan tich dién hoa|  Viét Nam 1 Bo | Luén antiénsi | Sudt thoi gian | Tt ca hoc
Model: CPA-HH5B dao tao vién c6 nhu
cau
8 |May quang pho hong ngoai (FT-|  Nhat Ban 1 Bo | Luén antiénsi | Sudt thoi gian | Tt ca hoc
IR), dao tao vién c6 nhu
Model: IRAffinity-1S, Shimadzu cau
9 |May UV-Vis ran, long Nhat Ban 1 Bo Luén an tién si | Sudt thoi gian Tét ca hoc
Model: UV-2600, Shimadzu dao tao vién c6 nhu
cau
10 |Hé théng may UV- Vis Labomed My 1 Bo | Luén antiénsi | Sudt thoi gian | Tt ca hoc
Model: UV-2650 dao tao vién c6 nhu
cau
Céc may vi tinh va phan mém thuc hién cic phép tinh héa hoc lwong tir
11 |May vi tinh: Intel Core i9-10900|  Viét Nam 1 Caéi Nghién ctru | Subt thoi gian 1
CPU 280 GHz (10 cores, 20 khoa hoc va dao tao

threads), 32 GB RAM, 2TB HDD.
D3 cai dit cac phan mém tinh toan
héa hoc lugng tu mién phi
OpenMolcas, NWCHEM, ORCA.

Luén an tién si




12 |May vi tinh AMD Ryzen™| Viét Nam Cai Nghién ctru | Subt thoi gian
Threadripper™ 2990WX CPU khoa hoc va dao tao
3.00GHz (32 cores, 64 threads), Lu4n 4n tién si
128 GB RAM, 500GB HDD. ba
cai dit cac phan mém tinh toan hoa
hoc luong tr mién phi
OpenMolcas, NWCHEM, ORCA.

13 |May vi tinh Intel Core i7-8700|  Viét Nam Cai Nghién ctru | Subt thoi gian
CPU 3.20GHz (6 cores, 12 khoa hoc va dao tao
threads), 32 GB RAM, 500GB Lu4n an tién si
HDD. Pi cai dit cac phan mém
tinh toan héa hoc luong tir mién
phi OpenMolcas, NWCHEM,

ORCA.

14 |May vi tinh Intel Core i7-8700| Viét Nam Caéi Nghién ctru | Sudt thoi gian
CPU 3.20GHz (6 cores, 12 khoa hoc va dao tao
threads), 32 GB RAM, 500GB Luan 4n tién si
HDD. D3 cai dit cac phin mém
tinh toan hoéa hoc luong tir mién
phi OpenMolcas, NWCHEM,

ORCA.

15 |May vi tinh Intel Core i7-8700| Viét Nam Cai Nghién ctru | Subt thoi gian

CPU 3.20GHz (6 cores, 12 khoa hoc va dao tao

threads), 32 GB RAM, 500GB
HDD. Pi cai dit cac phan mém

Luan an tién si




tinh toan hoa hoc luong tir mién
phi  OpenMolcas, NWCHEM,
ORCA.

16

May vi tinh Intel Core i7-8700
CPU 3.20GHz (6 cores, 12
threads), 32 GB RAM, 500GB
HDD. Pi cai dit cac phan mém
tinh toan héa hoc luong tir mién
phi OpenMolcas, NWCHEM,
ORCA.

Viét Nam

Cai

Nghién ctru
khoa hoc va
Luan an tién si

Subt thoi gian
dao tao

17

May vi tinh Intel Core i7-7700
CPU 3.60GHz (4 cores, 8 threads),
32 GB RAM, 2TB HDD. ba cai
dit cac phan mém tinh toan hoa
hoc lugng tr mién phi
OpenMolcas, NWCHEM, ORCA.

Viét Nam

Cai

Nghién ctru
khoa hoc va
Luén an tién si

Subt thoi gian
dao tao

18

May vi tinh Intel Core i7-7700
CPU 3.60GHz (4 cores, 8 threads),
32 GB RAM, 2TB HDD. ba cai
dit cac phan mém tinh toan hoa
hoc luong tr mién phi
OpenMolcas, NWCHEM, ORCA.

Viét Nam

Cai

Nghién ctru
khoa hoc va
Luén an tién si

Subt thoi gian
dao tao

19

May vi tinh Intel Core i7-3770K
CPU 3.40GHz (4 cores, 8 threads),
32 GB RAM, 2TB HDD. ba cai

Viét Nam

Cai

Nghién ctru
khoa hoc va
Luan an tién si

Subt thoi gian
dao tao




dit cac phan mém tinh toan hoa
hoc luong tr mién phi
OpenMolcas, NWCHEM, ORCA.

20 |May vi tinh: Intel Core i7-3770| Viét Nam Cai Nghién ciru | Sudt thoi gian 1
CPU 3.40GHz (4 cores, 8 threads), khoa hoc va dao tao
32 GB RAM, 2TB HDD. ba cai Lu4n an tién si
dat cac phan mém tinh toan hoa
hoc luong tr mién phi
OpenMolcas, NWCHEM, ORCA.
Cic thiét bi dung cu phuc vu thwe hanh, thi nghiém
21 |May ly thm Heitich EBA21 Puc Cai | Luan an tién si | Sudt thoi gian | Tt ca hoc
dao tao vién c6 nhu
cau
22 |May khudy tir gia nhiét RET basic IKA-TQ Caéi Luan 4n tién si | Sudt thoi gian | T4t ca hoc
safety control IKA dao tao vién c6 nhu
cau
23 |May khudy tir gia nhiét Thomas My Cai Luan an tién si | Sudt thoi gian | Tat ca hoc
dao tao vién c6 nhu
cau
24 |May khudy co va gia & RW 11| IKA - Trung Bo Luan 4n tién si | Sudt thoi gian | Tat ca hoc
basic Quéc dao tao vién c6 nhu
cau
25 |May do nhiét d§ néng chay M5000|  Kruss - Buc Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc

Kruss

dao tao

Vvién cO nhu




cau

26 |May do pH dé ban Orion 3star Thermo Fisher Cai Luan 4n tién si | Sudt thoi gian | Tét ca hoc
Scientific - dao tao vién c6 nhu

Singapore cau
27 |May rura siéu am S300/H Elma -btc Cai Lu4n 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
28 | Dung cu lay mau nuéc dung Wildco -My Bo Luan 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
29 |Loc nudc siéu sach LaboStar 3| Siemens - DBuc Bo Ludn an tién si | Sudt thoi gian Tat ca hoc
TWF-UV dao tao vién c6 nhu

cau
30 |Bo thiét bi cam bién két ndi may| Vuong qudc Anh Bo Luan 4n tién si | Sudt thoi gian | T4t ca hoc
tinh Data Harvest dao tao vién c6 nhu

cau
31 |Can phén tich 03 sd 1¢ Ohaus| Trung Qudc Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc
Model: PA213 dao tao vién c6 nhu

cau
32 |Can phan tich 04 sb 1é¢ Ohaus| Trung Qudc Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc
Model: PA214 dao tao vién c6 nhu

cau
33 |Bom chan khong Rocker 300 Dai Loan Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc




dao tao vién c6 nhu

cau
34 |B0 loc chan khong Sartorius buc Bo Luén 4n tién si | Sudt thoi gian T4t ca hoc
dao tao vién c6 nhu

cau
35 |Bo Jartest ET 720 Viét Nam Cai | Luan an tiénsi | Sudt thoi gian | Tt ca hoc
dao tao vién c6 nhu

cau
36 |May nghién miu MF 10Basic IKA - Trung Cai | Luan an tiénsi | Sudt thoi gian | Tét ca hoc
Quéc dao tao vién c6 nhu

cau
37 |May chuin d6 dién thé Titroline Trung Qudc Cai Luan an tién si | Sudt thoi gian | Tat ca hoc
dao tao vién c6 nhu

cau
38 |May chung cit nuéc 2 lan| Trung Qudc Cai Luan an tién si | Sudt thoi gian | Tat ca hoc
Hamilton dao tao vién c6 nhu

cau
39 |Tu hat khi doc Viét Nam Cai Luén an tién si | Sudt thoi gian Tét ca hoc
dao tao vién c6 nhu

cau
40 | Tu trir mdu BOD AQUALYTIC Diic Céi Luan 4n tién si | Sudt thoi gian | T4t ca hoc

dao tao

vién cO nhu
cau




41 |May do PH dé ban buc 1 Bo Luén 4n tién si | Sudt thoi gian T4t ca hoc
WTW, InoLad PH7310P SET?2 dao tao vién c6 nhu

cau
42 | Tu sdy EcoCell55 Duc 1 Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc
dao tao vién c6 nhu

cau
43 |May cat  nudc 2 lan, Anh 1 Cai Luan an tién si | Sudt thoi gian | Tat ca hoc
Model: A4000D, héng Bibby dao tao vién c6 nhu

(Stuart) — Anh cau
44 | T siy Memmert Duc 1 Cai Luan 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
45 |Tu say phong thi nghiém Esco Uc 1 Cai | Luan an tién si | Sudt thoi gian | Tét ca hoc
OFA-110-8 dao tao vién c6 nhu

cau
46 |May khudy tir gia nhiét Velp Y 10 Caéi Luan 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
47 |Lo nung Nabertherm R 50/500/13 Pirc 1 B6 | Luan an tién si | Sudt thoi gian | Tat ca hoc
( Lo nung 6ng thdi dong khi tro) dao tao vién co nhu

cau
48 |Bom chan khong Welch CRV Pro|  Trung Qudc 2 Cai Luan 4n tién s | Sudt thoi gian | Tt ca hoc

4 dao tao

vién c6 nhu
cau




49 |Tu sy chan khong buc Bo Lu4n 4n tién si | Sudt thoi gian | T4t ca hoc
Model:, VO49 — Memmert dao tao vién c6 nhu

cau
50 |Bép pha mau COD, Eco 25- Velp Y Cai Luan 4n tién si | Sudt thoi gian | Tét ca hoc
dao tao vién c6 nhu

cau
51 |May khudy tir c6 gia nhiét Trung Qudc Cai Luan 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
52 |Can dién to Han Qubc Cai Luén an tién si | Sudt thoi gian Tét ca hoc
EK-600i dao tao vién c6 nhu

cau
53 Bép dun binh ciu Viét Nam Cai Luén 4n tién si | Sudt thoi gian Tat ca hoc
dao tao vién c6 nhu

cau
54 |B0 co quay chan khong RV 06ML-| Trung Qubc Cai Luén an tién si | Sudt thoi gian Tét ca hoc
IKA dao tao vién cé nhu

cau
55 |L0 nung Nabertharn Viét Nam Cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc
dao tao vién c6 nhu

cau
56 |Nhiét ké k¥ thuat s6 Viét Nam Cai | Luan an tién si | Sudt thoi gian | Tét ca hoc

dao tao

vién c6 nhu
cau




57 |Can k¥ thuat dién 02 sb 1& Viét Nam Cai Lu4n 4n tién si | Sudt thoi gian | T4t ca hoc
dao tao vién c6 nhu

cau
58 |Tu séy Memmert buc Cai Ludn an tién si | Sudt thoi gian TAt ca hoc
dao tao vién c6 nhu

cau
59 |Bé diéu nhiét Memmert buc Cai Luén an tién si | Sudt thoi gian Tét ca hoc
dao tao vién c6 nhu

cau
60 |Bé nudc 6n nhiét My cai Luén an tién si | Sudt thoi gian Tét ca hoc
dao tao vién c6 nhu

cau
61 |May cit nuéc mot lan Trung Qudc cai Luan 4n tién si | Sudt thoi gian | Tat ca hoc
dao tao vién c6 nhu

cau

Cic thiét bi dung cu hd tro luyén tip, semimar

62 |Am thanh phong hop Indonesia Bo Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan dao tao vién c6 nhu

cau
63 |Ban hop chinh Viét Nam Cai Tét ca cac hoc | Subt thoi gian Tét ca hoc

phan

dao tao

vién cO nhu
cau
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64

Ban hop phuy; Kich thuéce 1200 x
500 x 750 cm ; Ban hinh chit nhat
thiét ké c6 hoc ban; Chéat liéu sang
béng cua gd son cong nghiép son
phu mot 16p PU

Viét Nam

12

Cai

Tat ca cac hoc
phan

Subt thoi gian
dao tao

T4t ca hoc
Vién c6 nhu
cau

65

Ghé chii toa; Hoa Phat SM9OSL;
Kich thuédce: (630x720x1270)mm;
Ghé 13nh dao cao cép c6 dém tua
boc da cong nghiép hoac PVC;
Chan tay nhya son phi mau nhii
bac, Chan ghé bang nhua cao cap
son phu mau nhil bac, chic chén,
thiét ké hinh mai khé 5 canh khoe
khodn va trang bi 5 banh xe lin
phia duéi gitup di chuyén linh hoat,
tién gon cung truc xoay 360 do
thong minh;Tya lung va dém ghé
mut boc da cong nghiép;

Viét Nam

01

Cai

Tat ca cac hoc
phan

Subt thoi gian
dao tao

TAt ca hoc
vién c6 nhu
cau

66

Ghé hop cao cap; Hoa Phat
SM718L; Kich thuoc:
(585x700x980)mm; Ghé lung
trung khung thép ma; Dém tua lién
boc PVC, 6p tay nhua; Thiét ké
chan quy tinh ong thép ma bong
sang trong khong ri sét; Tya ghé va

Viét Nam

50

Cai

Tat ca cac hoc
phan

Subt thoi gian
dao tao

TAt ca hoc
vién c6 nhu
cau
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dém ghé lién khoi, boc PVC cao
cap

67 |Khung treo & lap dit may chiéu; Viét Nam 01 Cai Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
Khung treo may chiéu 0,6 — 1,2m; phan dao tao vién c6 nhu
1 Cable VGA, 1 HDMI, Day dién cau
15m
68 |Man hinh LED 55inch hién thi Trung Qubc 1 Cai Tét ca cac hoc | Subt thoi gian Tét ca hoc
phan dao tao vién c6 nhu
cau
69 |[Man hinh LED 55inch hién thi Trung Qubc 1 Cai Tét ca cac hoc | Subt thoi gian Tét ca hoc
phan dao tao vién c6 nhu
cau
70 |Man hinh LED 86inch hién thi Trung Qudc 1 Cai Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan dao tao vién co nhu
cau
71 |Man hinh may chiéu 100" (treo 01 Caéi Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
tuong) phan dao tao vién c6 nhu
cau
72 |May chiéu Trung Qudc 1 Cai Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan dao tao vién c6 nhu
cau
73 |May vi tinh xach tay Trung Qudc 1 Cai Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan dao tao

vién c6 nhu
cau
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74 |May vi tinh Trung Qudc 1 Bo Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan ddo tao vién c6 nhu
cau
75 |Man hinh CMS Trung Qudc 1 Caéi Tat ca cac hoc | Sudt thoi gian | Tat ca hoc
phan dao tao vién c6 nhu
cau
76 |Thiét bi hoi nghi truyén hinh bai loan 1 Bo Tét ca cac hoc | Subt thoi gian Tét ca hoc
Konzesys KZ-VC6000 + Kz- phan dao tao vién c6 nhu
HD1080P cau
77 |UPS Santak 500 Indonesia 01 Caéi Tat ca cac hoc | Sudt thoi gian | T4t ca hoc
phan dao tao vién c6 nhu
cau
78 | Am thanh phong hop Viét Nam 1 B Tat ca cac hoc | Sudt thoi gian | Tat ca hoc

phan

dao tao

vién c6 nhu
cau




3. Cac hwéng nghién ciru ciia chuyén nganh

Tai truong Pai hoc Pong Thap, chuyén nganh Hoéa li thuyét va héa li c6 hai hudng
nghién ctru chinh 1a Hoa hoc luong tir tinh toan va Vat liéu hap phu xtc tac. Noi dung cu
thé ctia hai hudng nghién ciru ndy duge trinh bay cu thé nhu sau:

- Huéng nghién ctru hod hoc lugng tir tinh toan tai trudng Dai hoc Dong Théap bao
gbm viéc ap dung cac phuong phap tinh hoa hoc luong vao viée khao sat cau trac hinh
hoc, ciu truc electron, cac tinh chat ning luong cua cac phén tir, cic cum nguyén tir va
xéac dinh co ché cta nhitng phan tng lién quan dén gdc ty do. Cac phuong phap tinh hod
hoc luong tir hién dai nhu 1y thuyét phiém ham mat 4o, 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 luong
trén bé mit thé ning nhu thut giai dan ong nhan tao ciing duoc str dung. Cac két qua
nghién ctru dugc st dung dé so sanh, ddi chiéu, phan tich, du béo cac két qua thu dugc tur
thuc nghiém va la nguén tai liéu cho hoat dong day hoc.

- Huéng nghién ctru vat liéu hap phu xtc tac tai Trudng Pai hoc Pong Thap bao
gom viéc tong hop cac loai vat liéu hdp phu xuc tac tir cac ngudn ngudn lidu ré tién nhu
than bun, tro trdu, guong sen, vo cu 4u, hat nhan. Cac loai vat liéu hép phu xuc tac khac
cling dugc tong hop bang cach bién tinh cac vat lidu hap phu xtc tac phd bién nhu
bentonite, zeolite, titan dioxide. Pac trung cua cac loai vat liéu hép phu xuc tac dugc xac
dinh bﬁng cac loai quang phé thuc nghiém hién dai nhu XRD, SEM, BET, FT-IR va UV-
Vis pha rin. Cac vat liéu hap phu xtic tic da tong hop duoc thaim do dé st dung dé xir 1y
cac chat 6 nhiém trong moi truong nudc nhu cac chat khac sinh, chat mau hitu co, chat
chat gay 6 nhiém trong nudi trong thay san.

Dinh huéng nghién ciru cia giang vién tham gia giang day va huéng dan nghién ctru
sinh thudc chuyén nganh Héa li thuyét va hoa 1i duogc trinh bay trong bang sau:

Bing 12. Pinh huwéng nghién ciru ciia gidng vién tham gia giang day va huéng din

nghién ctru sinh thudc chuyén nganh Hoéa li thuyét va héa li.

Kha nang
A Hoc ham, ) , - tiép nhian
TT Ho va tén . Dinh hwong nghién ciru i
hoc vi nghién
ctru sinh
1 | Tran Van Téan PGS.TS Hoa hoc lugng tir tinh toan 1
2 | Tran Quéc Tri PGS.TS Hoa hoc lugng tir tinh toan 1




3 | HO Sy Thang PGS.TS | Vat liéu hap phu xtic tac 1
4 | bang Kim Tai TS Vit liéu hap phu xuc tac 1
5 | Bui Van Théng TS Vit liéu hap phu xuc tac 1
6 | Nguyén Vin Hung TS Vit liéu hap phu xuc tac 1
7 | Lé Thi Thanh Xuan TS Vit liéu hap phu xuc tac 1
8 | Bui Thi Minh Nguyét TS Vat liéu hép phu xtc tac 1

Céc dé tai nghién ctru khoa hoc cua co s¢ dao tao, giang vién, nha khoa hoc lién

quan dén nganh Hoa 1i thuyét va héa Ii duoc trinh bay trong bang sau:



Bang 13. Cac dé tai nghién ctru khoa hoc ciia co s& dao tao, gidng vién, nha khoa hoc

lién quan dén nganh Hoa li thuyét va héa li.

S6 quyét

| Séquyétainn, | D¢ cha | dinbongay | Ke | Tén thanh vién .
So . N R cap Bo/ o x . . thanh lap o qua ) o Ghi
TT ngiy ‘p.he (lu);(;t cAp co Tén de tai nl:le‘ll.l HPKH nghlgnf .thu nghiém tham’ gla;\ng‘l‘.llen chi

dé tai, ma so . de tai n de tai curu de tai
Yij nghiém thu thu
dé tai
1 | 76/Qb- Truong | Khao sat sy hap | Tran 34/QP- 07/04/2009 Pat | Tran Van Tan
DHSPDT- Pai  hoc | phu CO 1én bé | Vin PDHDT-
QLKH  ngay | bong mat mot s6 kim | Tan QLKH ngay
25/02/2008 Thép loai chuyén tiép 20/02/2009
bang i thuyét
phiém ham mat
do
2 | 6385/BGDPT- | Bo Nghién cau cau | Tran 3489/Qb- 29/10/2017 Xuat |- Tran Van Tan
KHCNMT GD&DPT | tric hinhhocva | Van BGDDT sic | Tran Quéc Tri
ngay cau trac | Tan ngay - Phan Trung Cang
08/12/2015, electron cua cac 15/09/2017 - Nguyén Minh Thao
B2016.SPD.03 cluster  chtra - Tran Van Tran
kim loai chuyén
tiép bang hoa
luong t
3 | 195/Qb- Nafosted | Nghién ciu cau | Tran 243/QP- 6/7/2019 Pat | - Tran Quéc Tri
HDPQL- trGic hinh hocva | Vin HDPQL- - Nguyén Hiru Tho
NAFOSTED electron cua | Tan NAFOSTED - Tran Thi Xuan Mai
ngay cluster silic va ngay - Tran Thanh Tuin




24/11/2016,
104.06-2016.16

germani pha tap
cac kim loai

28/12/2017

- Tran Van Tan

chuyén  tiép
bing hoéa hoc
luong tu
Quyét dinh sé | Bo Nghién  ctu | Tran
3813/Qb- GD&DPT | trang thai | Van
BGDDT ngay electron trong | Tan
20/11/2020 cac cluster cua
Ma s maot s6 kim loai
B2021.SPD.04 chuyén tiép voi
silicon  bang
phuong phap
tinh da cau hinh
DMRG-
CASPT2
Quyét dinh so [Nafosted | Nghién cau cac | Tran
01/QDb-HPQL- tinh chat ciu | Vin
NAFOSTED trdc va quang | Tan
ngay 09 thang 1 phd cua cluster
nam 2019 germani pha tap

cac nguyén tb
cubi day kim
loai chuyén tiép
(Mn, Fe, Co,
Ni,...) bang cac
phuong phéap




tinh  héa hoc
lwong tir da cu
hinh.

Truong Nghién ctru | Tran
Pai  hoc | chuong trinh, | Quéc
bPang sach gi4o khoa | Tri
Thap va thiét ké tiét
day Hoa hoc
lop 8 theo
chuong trinh
THCS méi
B Panh gia chat | Tran
GD&DT | lugng nuéc | Quoc
mat & cac khu | Tri
vuc trong diém
thudc tinh
Pong Thap —
B2007-20-05
Truong Nghién ctu 1y | Tran
Pai  hoc | thuyét co ché | Quéc
Pong phan Ung cua | Tri
Thép gbc Etinyl véi
mot s6 phan tir
o pha khi
Bo  GD&| Nghién ciru kha | Tran Tran Vian Tan
DT nang hoat hoéa Qubc
(Thudc lien két C-H | Tri




chuong trong  alkane
trinh trén cac cluster
562) cia kim loai
chuyén tiép véi
boron va
carbon  bang
tinh toan Hoa ly
thuyét.
10 | B2009.20.19 Bo Nghién  ctru | HO Sy | S6 2144/QD- | 21/08/2010 Tét
GD&PT | tong hop SiO; | Thing | BGDPT
va hé vat liéu ngay
xuc tac SBA-16 27/5/2010
tlr triu
11 | S 75/QD- | Truong | Tong hop TiO2 | HO Sy | S&6 746/QD- | 25/12/2008 Khé
DHSPDT- PbH bang phuong | Thing | PHPT-
QLKH  ngay | Pong phap siéu am va QLKH ngay
25/02/2008, Thép ung dung cua 01/12/2008
HH01/2008 vat lieu nay
trong xdc tac
bao v€é moi
truong
12 Truong | Nghién ciru ché | HO S§ | S6 2191/Qb- Bui Vin Thing,
PH tao vat liéu hap | Thang | BGDDT Ping Kim Tai
Pong phu tir than bun ngay
Thap dé xir Iy nudc 31/7/2019

thai ao nudi ca
tra




13

B2011-20-01

Bo
GD&DT

Nghién cuu
diéu ché bot
titan dioxit bién
tinh  boi  ytri,
neodim va ng
dung loai vat
liéu nay trong
phan huy quang
mot s6 hop chat
hitu co doc hal

Nguyé
n Van
Hung

S6 225/ Qb-
BGDDT
ngay
23/01/2014

25/05/2014

14

Truong
bH
Déng
Thap

Nghién cau
dieu ché vat
liu nano
N/TiO2 va
WITiO2 co
hoat tinh quang
xuc tac cao
trong vung anh
sang nhin thay

Nguyé
n Van
Hung

15

Truong
bH
Déng
Thap

piéu ché vat
litu nano Na-
ZnO cO6 hoat
tinh quang xuc
tdc cao trong
vung anh sang
nhin thay

Nguyén Vin Hung

16

Nghién ctru ché

Nguyé

Bui Vin Thang




GD&DT

tao va ing dung
cac vat liéu
nano N-TiO2,
W-TiO2 va N,
W-TiO2 trén
nén bentonit dé
xu li nudc thai
ché bién thay
san tai dia ban
tinh Bong Thap

n Vian
Hung

17

1249/QD-
BGDDT
B2022.SPD.526
.07

Tong hop cac
vat liéu
composite
TiO2/g-
C3N4/biochar
va ZnO/g-
C3N4/biochar
dé ¢ng dung xur
ly ton du khang
sinh trong nudc
thai ao nudi ca
tra -

Nguyé
n Van
Hung

ba nghiém
thu cap co so

18

Bo
GD&DT

Nghién clru
tong hop vat
licu  bentonit
bién tinh, tng
dung hép phu

Bui
Van
Thang

Tran Quoc Tri




phétpho  trong
nudc

19 Truong | Nghién ctru qua | Bui
bH trinh tong hop | Vin
Pong vat liéu zeolit | Thang
Thap bién tinh bang
MnO: tor tro
bay va 1Ung
dung xtr 1y asen
trong nudc
ngam
20 | B2010-20-22 B0 Nghién cau | Bui S6 6606/QP- | 20/02/2012 Kha
GD&DT | thanh phan héa | Thi Qb-BGDDT
hoc mét s6 hop | Minh ngay
chat tr chi Na | Nguyét | 29/12/2011
(Annona) o
Viét Nam
21 | CS2015.01.06 Truong Phan 1ap va xac | Bui 30/12/2016 Xuat
PH dinh hoat tinh | Thi sdc
Pong sinh hoc cua | Minh
Thép mot  sd  hoat | Nguyét
chit tr canh
dau (Ramulus
mori albae)”
22 | Qb s6 150/Qb- | Truong | Bién tinh | Bui Xuat
DHDT, ngay | PH cellulose tor | Thi sdc
1/7/2020 Pong sinh khdi cay | Minh




/SPD.2020.01.0 sdy ung dung | Nguyét
5 xtr 1y hop chit

mau hiru co

trong nudc

23 | Quyét dinh s | Truong Phan huy quang | Bui Pang  thuc
1436/QD- DHDT xuc tac khang | Thi hién
DbHDT, ngay sinh Minh
14/4/2023 doxycycline Nguyét
SPD2023.01.05 trén vat li¢u N-

TiO2/bentonite
trong vung anh
sang nhin thay-

24 Quyét dinh s6 | B6 Gido Téng hop vat | Bui Pang thuc
1918/Qb- duc wva | liéu xuc tac | Thi hién
BGDDT ngay | Paotao | quang mdi trén | Minh
30/6/2023 co sO vat liéu | Nguyét
B2024-SPD-06 khung kim loai

hiru co (MOFs)
c¢6 pha tap chat
ban dan Ung
dung phan huy
khéng sinh hitu
co trong diéu
kién anh sang
kha kién-
B2024-SPD-06
25 | S6 103/QDb- | Truong Khao sat thanh | Lé Thi | S6 120/QD- | 16/11/2010 Dat




PHPT-QLKH | PH phan hoéa hoc | Thanh | PHPT-
ngay 29/3/2010 | Dong trong trai khd | Xudn | QLKH ngay
qua (muop 4/11/2010
ddng) thudc ho
bau bi trén dia
ban thanh phd
Cao Lanh
26 | S6  407/Qb- | Truong | Lam giau | Lé Thi | S6 211/Qb- Kha
DbHDT-QLKH bH metyleugenol Thanh | BPHDT-
ngay 23/6/2011, | Pong tr tinh dau | Xudn | QLKH ngay
CS2011.01.21 huong nhu 29/5/2012
(ocimum
gratissmum) va
khao sat hoat
tinh sinh hoc
27 Bo Nghién  ctru | Lé Thi | S6 2192/Qb- | 3/10/2019 Pat
GD&PT | tonghopmotsé | Thanh | BGDPT
chat long ion | Xuan ngay
dung dé tach 31/7/2019
chiét omega-
3,6,9 trong m&
ca basa ¢ vung
DPong bang
song Curu Long
28 | S6 125/QD- | Trudng | X4c dinh ty 1& | Pang | 672/  Qb- | 15/12/2011 Kha
PHDT-QLKH | PH dong vi | Kim PHDT-
ngay Pong 87Sr/%6Sr va mot | Tai QLKH ngay




24/03/2011, s6 kim loai 08/12/2011
HH02/2011 nang trong gao
29 | QP sb 150/QD- | Truong | Bién tinh | BUi
DbHDT, ngay | bH cellulose tor | Thi
1/7/2020 Pong sinh khdi cay | Minh
/SPD.2020.01.0 sdy ung dung | Nguyét
5 xtr 1y hop chét
mau hitu co
trong nudc

Céc cdng trinh khoa hoc cong bé ciia giang vién, nha khoa hoc co hiru lién quan dén nganh dao tao tién si Hoa li thuyét va hoa li

cta co s dao tao trong thoi gian 5 nam tinh dén thoi diém ndp hd so mé nganh ddo tao dugce trinh bay trong bang sau:



Bang 14. Cac cong trinh khoa hoc cdng b ciia giang vién, nha khoa hoc co hitu

lién quan dén nganh dao tao tién si Hoa li thuyét va héa li.
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VIL. TONG QUAN VE CAC HQC PHAN

1. Hoc phan: Hoéa hoc lwong tir da cAu hinh; Ma hoc phan: TPC.901; S6 tin chi:

3; Hoc phén tién si

Hoc phan cung cap cho nghién ctru sinh nhirng kién thirc chuyén sau vé cac phuong
phap tinh héa hoc luong tir da cau hinh; mot sé két qua vé viée ap dung cac phuong phap
tinh da cdu hinh dé nghién ctru cac trang thai electron co ban va kich thich cta phan tir;
cach thirc thuc hién cac phép tinh hoa hoc lwgng tir da cAu hinh bang phdn mém va may
vi tinh; cach dién giai cac két qua tinh bang cac phuong phap héa hoc luong tir da cdu
hinh. Dé hoc tot hoc phan nay, nghién ctru sinh cin c6 hiéu biét vé cac phuong phap tinh
hoa hoc lugng tir, tiéng Anh chuyén nganh, tin hoc. Qua hoc phan nay, nghién ctru sinh
c6 hiéu biét vé cac phwong phap tinh hoa hoc luong tir da cdu hinh va ¢ ning luc st dung
nhiing phuong phap nay dé nghién ciru trang thai co ban va kich thich cua phén ti.

2. Hoc phin: Cac phwong phap nghién ctru dong hoc phan ng; Mi hoc phan:
TPC.902; So tin chi: 3; Hoc phan tién si

Hoc phan cac phuwong phap nghién ctru dong hoc phan tng bao gdm nhitng ndi
dung co ban sau:

- Mot s6 van dé chung vé dong hoa hoc: Lich sir mot sé su kién quan trong cta hoa
hoc, thang do thoi gian cho phan tng hoa hoc, dong hoc hinh thir,...;

- Hé théng cac phuong phap nghién ctru thuc nghiém dong hoc phan tmg: Cac
phuong phéap phan tich hién dai phat hién, xac dinh, udc tinh ndng do cac tiéu phan tai
thoi diém nghién ctru; cac phwong phéap xac dinh toc do phan tmg;

- Bé mit thé nang va phuong phap tinh li thuyét hoa hoc lugng tir xay dung bé mit
thé nang ctia phan ung.

3. Hoc phén: Pho quang electron ciia phan tir; Mi hoc phan: TPC.904; S§ tin
chi: 3; Hoc phan tién si

Hoc phan cung cap cho nghién ctru sinh nhirng kién thirc chuyén siu vé nguyén 1y,
k¥ thuat thie nghiém ctia phd quang electron ctia phan tir. Hoc phan con trinh bay cach
thirc phén tich, giai thich phd quang electron cia mot sd phan tir va ion don gian trén co
s& cAu tao cla phan ttr, ion. Dé hoc tbt hoc phﬁn nay, nghién ctru sinh can co hiéu biét vé
cac phuong phap quang phd, cac phuwong phép tinh toan hoa hoc lugng tir, tiéng Anh
chuyén nganh, tin hoc, ciu tao chat. Qua hoc phﬁn nay, nghién ctru sinh co hiéu biét
chuyén sau vé phd quang electron ctia phan tir va c6 thé sir dung phuwong phap do quang

pho nay dé nghién ctru cau tao cua phan tu.



4. Hoc phén: K¥ thuat xic tic; M4 hoc phan: TPC.905; Sé tin chi: 3; Hoc phin
tién si

K§ thuat xtc tac khai quat hoa nhitng van dé c6 lién quan dén xuc tic dong thé va
di thé, giai thich cac hién tugng xtc tac, ban chét cua chat xuc tac, 1i thuyét xuc tac, co
ché xtc tac. Trong do, dac bi¢t danh sy quan tdm cho loai xuc tac la chat ran. Thong qua
hoc phan nay, nguoi hoc thiét 1ap dugc lién hé giira 1i thuyét khoa hoc véi cac quy trinh
co ban san xuit chat xuc tac va phuong phap sir dung céc thiét bj dé nghién ctru chat xuc
tac, tng dung xdc tic vao thyc té.

5. Chuyén dé tién si, Ma hoc phin: TPC.907 (3 tin chi) va TPC.908 (3 tin chi)

Nghién ctru sinh thyc hién chuyén dé tién si nham cap nhat kién thirc méi lién quan
truc tiép dén dé tai ciia nghién ciru sinh, nang cao ning luc nghién ctru khoa hoc, giup
giai quyét mot s6 noi dung ciia luan an. Mdi nghién ctru sinh phai hoan thanh 02 chuyén
dé tién si v6i khéi lugng 06 tin chi. Can cir vao hudng nghién ciru va ndi dung luan an,
ngudi hudng dan khoa hoc hudng dan nghién ciru sinh chon lya, x4c dinh cac chuyén dé
tién si can thuc hién.

6. Tiéu luan tong quan, M hoc phan: TPC.909; Sé tin chi: 3

Nghién ciru sinh thyc hién tiéu ludn tong quan vé tinh hinh nghién ctru va cac van
dé lién quan dén dé tai luan an. Bai tiéu luan tong quan co thoi luong tuong duong 03 tin
chi. Tiéu ludn tong quan duoc nghién ctru sinh thuc hién véi su hudng dan cia ngudi
huéng dan khoa hoc. Trong bai tiéu luan tong quan, nghién ciru sinh phan tich, danh gia
cac cong trinh nghién ciru di ¢ clia cac tac gia trong va ngoai nude lién quan dén luan
an, néu nhimg van dé ton tai va chi ra nhitng van dé luan an tap trung nghién ctu giai
quyét.

7. Luén an tién si, Ma hoc phan: TPC.900; S6 tin chi: 72

Luan 4n tién si chuyén nganh Hoa li thuyét va hoa 1i 1a mot cong trinh nghién ctru
khoa hoc, sang tao trong linh vuc nghién ctru, c6 dong gop vé mit 1y ludn, chira dung
nhiing tri thirc hodc giai phap mdi co gid tri trong viée phat trién, gia ting tri thirc khoa
hoc cua linh vire nghién ctru hodc giai quyét sang tao cac van dé dang dit ra v6i chuyén
nganh va thyc tién xa hoi.

8. Cac hoc phin b sung tir chwong trinh thac si Héa li thuyét va hoa li

8.1. Hoc phan: Héa hoc lwgng tir nAng cao; Ma hoc phan: TPC.801; Sé tin chi:
3; Hoc phan bo sung

Hoc phﬁn nay la bét bude chung cho cac chuyén nganh dao tao thac si Hoa hoc. Hoc

phan cung cap cho nguoi hoc nhitng van dé cot 16i:



- Hé théng hoéa kién thirc co s& da duge hoc & bac dai hoc, md rong va phat trién &
tung ndi dung cua hoc phén Hoa hoc luong tir, mot linh vuc khoa hoc ¢6 vai tro chu dao
trong hoc tap, giang day, nghién ctru Hoa hoc hi¢n dai: co sé co hoc luong tir, mdt sb van
dé vé dbi xtmg phén ttr, Iy thuyét vé lién két hoa hoc, so luge vé mot s6 phuong phap tinh
trong hoéa hoc lugng ti, vé d6 am dién...

- V& phuong phap luan: phuong phap lugng tir khao sat hé vi mo; phuong phap tién
dé va rong hon 1a phuong phap tu duy bién chimg; phuong phap tu hoc, ti nghién ctu.

Lién h¢ v61 ndi dung hoc tap cua cac hoc phén trong chuong trinh dao tao: Hoa vo
co, Hoa hitu co va mot s6 noi dung trong chuong trinh gido duc héa hoc pho thong.

8.2. Hoc phin: Héa v6 co ning cao; Mi hoc phan: TPC.802; S6 tin chi: 3; Hoc
ph:‘in bo sung

Chuyén dé nay gém c6 hai phén, trong d6 phan mét nham trang bi cho hoc vién hé
thdng nhitng kién thtrc va k¥ ning c6 lién quan dén cdu tao nguyén tir va bang hé thong
tuan hoan; nhitng van dé vé hoa hoc cac nguyén té phi kim nang cao; cdu tric mang tinh
thé va mot sd kiéu mang tinh thé quan trong; gi61 thi¢u dén hoc vién mét sd loai vat liéu
“xanh” dang duoc quan tim nghién ctru va tmg 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 chét cta su bién doi tinh chat cua cac nguyén to va hop chat trong bang hé
thdng tuan hoan. Van dung cac kién thirc hoa hoc dé giai thich lién két va tinh chat cua
cac phirc chat.

8.3. Hoc phan: Héa hiru co niang cao; Ma hoc phan: TPC.803; S6 tin chi: 3; Hoc
phin bo sung

- Tém tat hoc phan: Hoc phan nay cung cip cac kién thirc vé cdu tao; ciu tric phan
tir; hiéu Gmg cAu trac va anh hudng cta hiéu tng dén tinh chat vat 1y caa hop chat hiru co;
cac co ché phan tng chu yéu trong hod hiru co; mot sé phuong phap phd str dung trong
nghién ctru vat liéu; phan biét dugc mot ) khung hop cht hitu co co hoat tinh sinh hoc
quan trong trong tu nhién.

- Piéu kién dé hoc tdt hoc ph?m: hoc vién can c6 kién thirc co ban vé hoa hoc Hitu
co da duogc hoc ¢ chuong trinh Dai hoc, tiéng Anh

-Vai trd cia hoc phan trong chwong trinh dao tao: hoc phan nay hd trg cho hoc vién
nhéan dang va viét co ché lap thé cho cac phan g hiru co; nhan dang cau trac dic trung
co ban cia vat liéu thong qua két qua phd UV — Vis; IR.

8.4. Hoc phan: Nhiét dong luc hoc thong ké; Ma hoc phin: TPC.804; S6 tin chi:
3; Hoc phan bo sung



- 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 cb dién, thdng ké luong 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
vé nhiét dong luc hoc hoa hoc, hoa hoc luong tir, tiéng Anh cho héa hoc.

-Vai trd cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién cé
kha ning xac dinh gia tri cac thdng s6 vi mo dic trung cho trang thai caa hé tir ciu tric
vi md cua cac tiéu phan dé giai thich ngudn gbc, ban chat ciia cac hién twong, cac qua
trinh xay ra trong hé.

8.5. Hoc phan: Hoéa phan tich nang cao; Ma hoc phan: TPC.805; Sé tin chi: 3;
Hoc phan bo sung

Hoc phan niy trang bi cho ngudi hoc vé nguyén tic, co s, wu, nhuge diém, ung
dung cua cac cac phuong chiét, sic ki; trang thiét bi sic ki hién dai. Nhitng khai ni¢m,
thuat ngit, dai luong théng ké, ham phan bd, chuan phan b, tinh toan sai sd, cach ghi két
qué do, cac nguyén tic xir Iy s liéu, kiém tra gia thiét thong ké va phan tich hdi quy tuyén
tinh. D& hoc t6t hoc phén nay, hoc vién can c6 hiéu biét vé Hoa phan tich va tiéng Anh
cho héa hoc. Qua hoc phan nay, hoc vién ¢ hiéu biét vé co s 1y thuyét ctia mot s6 phuong
phap chiét, sic ki duoc ding phd bién hién nay trong hoa hoc phan tich, nhitng van dé co
ban va nguyén tic trong xtr 1y s6 liéu thuc nghiém va c6 kha ning danh gia wu nhuoc
diém va tmg dung cua cac phuong phép chiét, sic ki; xir 1y s6 liéu thuc nghiém va kiém
tra gia thiét thong ké.

8.6. Hoc phan: Cac phwong phap phén tich trong nghién ciru méi trwomg; Ma
hoc phian: TPC.806; So tin chi: 3; Hoc phan bo sung

- Tém tit hoc phan: Hoc phan cung cdp cho hoc vién co s& 1y thuyét, nguyén tic
hoat dong, thiét bi phan tich, va tng dung ctia cac loai quang phd trong phén tich cac chat
trong moi truong dat, nude, thuc pham, ndng san.

- Piéu kién dé hoc tdt hoc phﬁn: Dé hoc tdt hoc ph'ém nay, hoc vién can co hiéu biét
co ban vé hoa phan tich, hoa méi truong, tiéng Anh cho hoa hoc.

- Vai trd ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6
ning luc thao luan, phan tich, danh gia cac noi dung kién thirc vé co s¢ 1y thuyét va tng
dung cua cac phuong phép phan tich trong nghién ctru moéi truong; phan tich, danh gia
c4c thiét bi va nguyén 1y van hanh cac thiét bi phan tich trong nghién ciru méi truong;
danh gid, lya chon phuong phap phan tich phu hop trong nghién ctru moéi truong; phan

tich, danh gia, dién giai cac két qua phan tich trong nghién ctru méi truong.



8.7. Hoc phén: Tiéng Anh cho héa hoc; Mi hoc phin: TPC.807; Sé tin chi: 3;
Hoc ph?m bd sung

- Tém tat hoc phan: Hoc phan cung cap cho ngudi hoc hiéu biét vé viéc sir dung
tiéng Anh trong céc tai liéu khoa hoc va trong cac hoat dong nghé nghiép lién quan dén
hoéa hoc.

- Biéu kién dé hoc tot hoc phe‘in: Dé hoc tot hoc phﬁn nay, hoc vién can c6 kha nang
sir dung tiéng Anh thong dung va c6 hiéu biét vé hoa hoc.

- Vai trd ctia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién hinh
thanh ning luc doc hiéu céc tai liéu lién quan dén héa hoc bang tiéng Anh va sir dung
tiéng Anh cho héa hoc trong cac hoat dong nghé nghiép.

8.8. Hoc phan: Pong héa hoc nang cao; Ma hoc phian: TPC.808; Sé tin chi: 3;
Hoc phén bo sung

Pong hod hoc 1a khoa hoc nghién ctru vé toc d6 phan ung hoa hoc, vé nhiing yéu to
anh huong dén tdc do va vé co ché phan img. Hoc phan nay trang bi cho ngudi hoc nhiing
quy luat dién bién cia mdi loai phan tng, cac phuong phap nghién ciru dong hoc ctia phan
g hoa hoc. Pong hod hoc cd y nghia 16n ca vé mat 1i thuyét va thuc tién; n6 ngay cang
di sdu tim toi va phat hién nhiing quy luat, cac dic trung dong hoc va co ché cta phan
ung hoa hoc. Diéu nay cho phép tinh duoc ché do 1am viéc tdi wu cua thiét bi cong nghé,
c6 thé diéu khién c6 ¥ thirc cac qua trinh hoa hoc phuc vu doi séng xa hoi.

8.9. Hoc phan: Hap phu va xiic tic; Ma hoc phan: TPC.809; Sé tin chi: 3; Hoc
phén bd sung

8.10. Hoc phan: Hoa hoc lwong tir tinh toan; M hoc phan: TPC.810; So tin chi:
3; Hoc ph?ln bo sung

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

- Diéu kién dé hoc tdt hoc phﬁn: Dé hoc t6t hoc phﬁn, hoc vién can ¢6 nhirng kién
thtrc co ban vé hoa hoc lugong tir, toan hoc, tin hoc, tiéng Anh va c6 may vi tinh.

- Vai trd ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6
hiéu biét vé cac phuong phap tinh toan héa hoc lugng tir va c6 nang lyc sir dung nhiing
phuong phép tinh todn héa hoc lugng tir hién dai va may vi tinh dé xac dinh céu tric va
tinh chit cua cac doi tuong khac nhau cta hoa hoc.

8.11. Hoc phan: Thue tap chuyén nganh 1; Ma hoc phin: TPC.811; Sé tin chi:
3; Hoc phan bo sung



- Tém tat hoc phﬁn: Hoat dong thuc tap chuyén nganh 1 duoc t6 chirc nhu mot hoc
phan trong chuong trinh dao tao. Hoc phan thyc tip chuyén nganh 1 tao diéu kién cho hoc
vién ap dung kién thirc héa li thuyét vao khao sat cdu tao va tinh chat phén ttr; hinh thanh
cho hoc vién k¥ ning sir dung cac phdn mém hoa 1i thuyét trong nghién ciru khoa hoc;
cho hoc vién trii nghiém, 1am quen voi cong viée nghién ctru khoa hoc lién quan dén
chuyén nganh hoa li thuyét.

- biéu kién dé hoc tét hoc phén: Pé hoan thanh tt hoc phén Thuc tap chuyén nganh
1, hoc vién can c6 hiéu biét vé cac phuong phap hoa hoc luong tir tinh toan, phuwong phap
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 phwong phap tinh hoa hoc lwong tir va cc thong s6 phu
hop cho céc phan tir va cho céac cAu hinh may vi tinh; xay dung dugc cAu trac hinh hoc,
xé&c dinh dugc tinh d6i xtmg pht hop cho cic phan tir bang cac phan mém hoéa hoc lugng
ttr tinh toan; thiét 1ap dugc céc tap tin dau vao cho cac phép tinh hoa hoc lugng tir; thuc
hién duoc cac phép tinh hoa hoc lwong tir trén may vi tinh; danh gia duoc cac két qua tinh
bang cac phuong phap hoa hoc luong tir.

8.12. Hoc phan: Thue tap chuyén nganh 2; Ma hoc phian: TPC.812; Sé tin chi:
3; Hoc ph?ln bo sung

- Tom tit hoc phan: Hoc phan thue tap chuyén nganh 2 tao diéu kién cho hoc vién
ap dung kién thirc héa li vao khao sat cau trac va tinh, chat cua vat liéu hap phu va xtc
tac; hinh thanh cho hoc vién k¥ ndng stir dung cac thiét bi thi nghi¢m hi,én dai; cho hoc
Vién trai nghiém, lam quen v&i cong viéc nghién ctru khoa hoc lién quan dén chuyén nganh
hoa Ii.

- Picu kién dé hoc t6t hoc phén Pé hoan thanh tot hoc phan Thuc tap chuyén nganh
2, hoc vién can co hiéu biét vé cac phuong phap ché tao vat liéu hap phu va xtc tac,

nguyén 1y cac phuong phép quang pho lién quan dén linh vuc hoéa li, tiéng Anh, tin hoc,
toan hoc.

- Vai tro cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6
kha ning sir dung cac thiét bi thi nghiém hién dai; ché tao dugc vat licu hap phu va xuc
tac; phan tich cac quang pho thuc nghiém lién quan dén cau trac va tinh chat vat liéu hap
phu va xuc tac.

8.13. Hoc phin: Nhiét dong hoc ing dung; Ma hoc phin: TPC.813; Sé tin chi:
3; Hoc phéan bo sung

Hoc phan Nhiét dong hoc img 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 nhiét dong hoc: Gian dd nang lugng tu do cua phan
ung oxi hoa kim loai; Nhi¢t dong luc hoc voi su séng.

- M6t s6 van dé chinh cta nhiét dong hoc ap dung truc tiép trong giang day Hoa hoc
pho thong: Co s, cac qua trinh, can bang hoa hoc, tinh ning luong cac qua trinh, ning
luong tir mot s6 loai thuc phém. e

8.14. Hoc phan: Ly thuyét phiém ham méat do; Mi hoc phin: TPC.814; S6 tin
chi: 3; Hoc phén bd sung

- Tém tit hoc phan: Hoc phan thao luin vé cic ndi dung lién quan dén 1y thuyét
phiém ham mat d6 va ting dung cia Iy thuyét phiém ham mat do trong héa hoc.

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

-Vai tro cua hoc phﬁn trong chuong trinh dao tao: Sau khi hoc hoc phﬁn nay, hoc
vién c6 hiéu biét vé 1y thuyét phiém ham mat d6 va c6 nang luc sir dung 1y thuyét phiém
ham mat do va may vi tinh dé tinh toan ciu trac va tinh chét cua cac ddi tuong khac nhau
cua hoéa hoc.

8.15. Hoc phén: Pién hoa hién dai va irng dung; Mi hoc phan: TPC.815; S6 tin
chi: 3; Hoc phén bd sung

- Tém tat hoc phan: Hoc phan nay cung cip nhiing kién thirc vé nhiing van dé chon
loc trong ung dung ciia dién hoa nhu qua trinh quang dién hoa tai ranh gidi chat ban
dan/dung dich; dién héa hitu co véi san pham quan tdm 13 polymer dan dién; bao vé an
mon vat li€u; su phat trién trong chuyén hoa va luu gitr nang luong dié€n; sinh dién hoa;
dién hoa ciia dung dich khong nude va cudi cung 1a ing dung cua dién hoa trong quan
trac va kiém soat 6 nhiém méi truong.

- Piéu kién dé hoc tdt hoc phﬁn: Dé hoc tdt hoc ph'ém nay, hoc vién can co hiéu biét
co ban vé vat 1y, hoa hoc, toan hoc, tiéng Anh cho hoéa hoc.

-Vai trd ctia 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 1y thuyét va ing dung dién hoa trong k¥ thuat va khoa
hoc doi sdng; c6 kha nang danh gia, Iya chon cac cac phuwong phap dién hoa hoc phi hop
cho dbi twong nghién ctru khac nhau cta héa li thuyét va hoa 1i.

8.16. Hoc phin: Phuong phap nghién ctru khoa hoc chuyén nganh héa; Mi hoc
phian: TPC.816; S6 tin chi: 3; Hoc phan b6 sung

- Tém tit hoc phan: Hoc phan nay cung cap nhimng kién thtrc vé phuong phap nghién
ctru khoa hoc trong héa hoc. Hoc phan niy bao gom cac ndi dung: Gidi thiéu vé nghién



ctru khoa hoc; Tai liéu khoa hoc hoa hoc; Nghién ctru khoa hoc hoa hoc; bé cuong nghién
curu hoa hoc; Bai bao khoa hoc hoa hoc; Luan van thac si hoa hoc.

- Piéu kién dé hoc tét hoc phﬁn: Dé hoc t6t hoc phﬁn nay, hoc vién can ¢6 nhitng
hiéu biét ban dau vé phuong phap nghién ctru khoa hoc, tiéng Anh, tin hoc, hoa hoc, toan
hoc.

- Vai trd ctia hoc phan: Qua hoc phan nay, hoc vién c6 hiéu biét vé nghién ctru khoa
hoc trong hda hoc hién dai; c6 nang luc thu thap tai liéu va danh gia, phan bién, trich dan
cac tai liéu hoa hoc; c6 nang luc lwa chon, thiét ké thi nghiém va phan tich, danh gia, giai
thich céc két qua thi nghiém hoa hoc; c6 nang luc viét dé cuong nghién ctru, bai bao, luan
van thac s hda hoc; c6 tinh trung thuc, khach quan, hop tac, trach nhi€m trong thyc hién
nghién ctru khoa hoc hoa hoc.

8.17. Hoc phén: Cac phwong phap dic trung vat liéu hap phu va xic tic; Ma
hoc phin: TPC.817; Sé tin chi: 3; Hoc phan b sung

- Tém tat hoc phan: Hoc phan nay cung cap cac kién thic vé phuong phap dic trung
hoa li vat liéu hép phu va xtic tac va huéng dan cho hoc vién phan tich duogc mot s6 tinh
chét cua vat lidu thong qua cac gian dd, pho do.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can co hiéu biét
co ban vé vt 1y, héa 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 cac co sd, nguyén 1y, tmg dung ctia phuong phap dic trung vat liéu hip phu
va xuc tac; c6 kha nang danh gia, lya chon phuong phép dac trung vat liéu phu hgp cho
cac vat liéu; co kha nang danh gia tinh chat, dic diém cua tung loai vat liéu thong qua két
qua dac trung céc vat li¢u.

8.18. Hoc phan: Vit liéu nano va wng dung; Mi hoc phan: TPC.818; S6 tin chi:
3; Hoc ph?ln bo sung

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

- Piéu kién dé hoc tt hoc phén: Dé hoc tét hoc ph(:in nay, hoc vién can co hiéu biét
vé vat liéu, polyme, cac phuwong phap tong hop vat liéu, cac phuong phap nghién ciru dic
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, rng dung cua vat liéu nano; co kién thirc vé céc loai vat
liéu nano phé) bién nhu vat liéu nano kim loai va vat liéu lai, vat liéu xtc tac nano, vat liéu
polyme va nanocomposit, vat liéu carbon ciu trac nano; c6 kha ning phan tich, danh gia,

Iwra 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 liéu nano bang cac phuong
phap thuc nghi¢m khac nhau.

8.19. Hoc phin: Xiuc tic trong xir li 6 nhiém méi trwong; Ma hoc phan:
TPC.819; S6 tin chi: 3; Hoc phin bo sung

- Tém tét hoc phan: Hoc phan cung cap nhitng kién thirc vé 1y thuyét va k¥ thuat caa
cac qua trinh xtc tac trong xtr 1y 6 nhiém mai trudng nudc va moi trudng.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can co hiéu biét
co ban vé xuc tac, 6 nhiém méi trudng, tiéng Anh cho hoa 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 phuy, xtc tac; phén tich, danh gia, lira chon céc cong nghé xtr 1y 6 nhiém moi
truong; phan tich, nhan xét danh gia cac qua trinh xr Iy 6 nhiém moi truong nude va
khong khi; phan tich, danh gia, dién giai cac két qua nghién ciru xtr Iy 6 nhiém mai truong
bang thyc nghiém.

8.20. Hoc phan: Xuc tac di thé; Ma hoc phan: TPC.820; So tin chi: 3; Hoc phan
bo sung

- Tém tit hoc phan: Hoc phan ndy cung cip cho ngudi hoc nhirng kién thirc vé xtc
tac di thé va tmg dung cta xuc tac di thé; 1y thuyét hip phu va dong hoc cta cac qua trinh
xuc tac di thé; phuong phap diéu ché va nghién ctru xuc tac di thé.

- Piéu kién dé hoc tbt hoc ph?ln: Dé hoc tét hoc phﬁn nay, hoc vién can c6 hiéu biét
co ban vé dong hoa hoc, xuc tac, hap phu, tiéng Anh cho hoéa hoc.

-Vai tro cta hoc phan trong chuwong trinh dio tao: Qua hoc phan nay, hoc vién cd
kha nang thao ludn, phan tich, danh gia cac kién thirc vé khai niém, phan loai, tng dung
cua xuc tac; thao luan, phan tich, danh gia céac kién thuc vé hép phu va dong hoc cua cac
qua trinh xuc tac; danh gi, lva chon dugc phuong phéap thuce nghiém phu hop dé diéu ché
va x4c dinh tinh chét xuc tac; phan tich, danh gia, dién gidi cac két qua thuc nghi¢m diéu

ché va xac dinh tinh chat xuc tac.



PHAN II.
PE CUONG CHI TIET HQC PHAN
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1. Héa hoc lwong tir da cAu hinh
TRUONG PAI HOC PONG THAP
CHUYEN NGANH: HOA Li THUYET VA HOA LI

PE CUONG CHI TIET HQC PHAN

1. Thong tin vé hoc phan

- Tén hoc phén: Hoéa hoc lugng tir da cAu hinh

- Tén tiéng Anh: Multiconfigurational quantum chemistry

- M3 hoc phan: TPC.901

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

- S6 tiét truc tuyén: 25; S tiét truc tiép hodc thue té hoc phén: 20; Tu hoc: 105.

- Hoc phan diéu kién: khong co

- B mon phu trach day hoc: BO moén Su pham Hoa hoc, Khoa Su pham Khoa hoc

tu nhién
2. Muc tiéu hoc phan
2.1. Cung cap cho nghién ctru sinh nhiing kién thirc vé cac phuong phap tinh hoa hoc
luong tir da cAu hinh nhu ning luong twong quan, ham séng don cdu hinh, ham séng da
ciu hinh, 1y thuyét twong tac cdu hinh, khong gian hoat dong diy du, phuong phap
CASSCF/CASPT2, phuong phap RASSCF/RASPT?2.
2.2. Cung cap cho nghién ctru sinh mét sé két qua hién dai vé viéc 4p dung cac phuong
phap tinh da c4u hinh dé nghién ctru cac trang thai electron ctia phan tir.
2.3. Huéng dan nghién ciru sinh sir dung phan mém va may vi tinh dé thuc hién cac phép
tinh hoa hoc lwong tir da ciu hinh dé nghién ctru cac trang théi electron cta phan tir.
2.4. Huéng dan nghién ciru sinh dién giai cac két qua tinh bang cac phwong phap tinh hoa
hoc lugng tur da c4u hinh cho céc trang thai electron cua phan tu.

2.5. Hinh thanh cho hoc vién tinh trung thyc, khach quan trong vi¢c thuc hién tinh toan,
xtr 1y, biéu dién, dién giai cac két qua tinh bang cac phuong phap hoa hoc lugng tir da cau
hinh.
3. Tong quan vé hoc phan

Hoc phan cung cap cho nghién ctru sinh nhiing kién thirc chuyén sau vé cac phurong
phap tinh héa hoc luong tir da cau hinh; mot s6 két qua vé viée ap dung cac phuong phap
tinh da c4u hinh dé nghién ctru cc trang thai electron co ban va kich thich cua phan ti;

cach thirc thyc hién cac phép tinh hoa hoc lugng tir da cAu hinh bang phdn mém va may
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vi tinh; cach dién giai cac két qua tinh bing cac phuong phap hoéa hoc lugng tir da cu

hinh. Dé hoc tot hoc phan nay, nghién ctru sinh cin c6 hiéu biét vé& cac phuong phap tinh

hoa hoc lugng tir, tiéng Anh chuyén nganh, tin hoc. Qua hoc phan nay, nghién ctru sinh

c6 hiéu biét vé cac phuong phap tinh hoa hoc luong tir da cdu hinh va c6 ning luc st dung

nhitng phuong phap nay dé nghién ctru trang thai co ban va kich thich cta phan ti.

4. Chuén dau ra

xtr 1y, biéu dién, dién giai cac két qua tinh biang

cac phuong phap hoa hoc lugng tir da cau hinh.

s M5 ti chuan diu ra Anh xa véi | Mirc d9
a
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 | Lwa chon céc thong s6 phu hop cho cac phép tinh | PLO1, PLO5, 5
héa hoc lugng tur da cAu hinh. PLOS8
CLO2 | Panh gia cac két qua nghién ctru vé viéc 4p dung | PLO1, PLO2, 5
cac phuong phap tinh da cdu hinh dé nghién ctru | PLO3, PLO4
cac trang thai electron ctia phan tur.
CLO3 Phan tich cac ndi dung lién quan dén khai niém, | PLO1, PLO4 4
co so 1y thuyét, ing dung cta cic phuong phap
tinh hoa hoc luong tir da c4u hinh.
4.2 Ky nang
CLO4 | Str dung phan mém va may vi tinh dé thuc hién | PLO2, PLO5, 6
cac phép tinh hoa hoc lugng tir da cau hinh dé | PLO9
nghién curu trang thai electron cua phan tu.
CLO5 | Dién giai cac két qua tinh bang cac phuong phap | PLO1, PLO2, 6
tinh hoa hoc lugng tir da c4u hinh cho céc trang | PLO4, PLOG6,
thai electron cua phén ttr. PLO7
4.3 Mikc tu chi va chiu trach nhiém
CLOG6 Trung thyuc, khach quan trong thyc hi¢n tinh toan, | PLO10 5

5. N§i dung va phwong phap, hinh thirc té chirc day hoc
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So tiét Phwong
phép, Chuin bj cia
Chuong/N¢i dung CDbR . 2 .
LT!| ThH | TH hinh thurc to nguoi hoc
chirc day hoc
Chuong 1. Phwongphap | 3 | 2 | 10 |[CLO1, |- Phuong | - Tim hiéu cac
tinh da cau hinh CLO2, | phap:  giang | ndi dung vé
1.1. Phwong phap CLO3, | bai, ty hoc, hoc | Phwong phap
Hartree-Fock CLO4, | nhom. tinh da cdu
1.2. Phuong phép tinh CLO5 hinh théng qua
tuong quan electron tai liu hoc tap.
1.3.  Phuong  phép
CASSCF/CASPT2
1.4, Phuong phép
RASSCF/RASPT2
1.5. Tinh da chu hinh
cho nhiéu trang thai
Chuong 2. Biéu dién 8 | 2 | 16 |CLO2, |- Phuong | - Tim hiéu c4c
cAu tao phén tir theo ddi CLO3, | phap:  giang | ndi dung vé
xtng phén tir va ly CLO4, | bai, tw hoc, hoc | Biéu dién cdu
thuyét nhom CLOS, | nhom,  thuc | tgo phin e
2.1. Nhém diém dbi CLO6 | hanh. theo doi xing
xung cua phan tir phdn, ftu va ly
2.2. Biéu dién cua céc thuyét  nhom
kiéu dao dong thong qua tai
2 X ., li¢u hoc tap.

2.3. Biéu dién cua cac
orbital phan tu
2.4. Biéu dién cua cac
trang thai electron
2.5. Biéu dién céu tao
cua MnS, MnS2, MnS3
Chuong 3. Phan mém 8| 2 | 16 |CLO4, |- Phuong | - Tim hiéu cac
OpenMolcas CLO5, | phap:  giang | ndi dung vé

CLO6 | bai, twhoc,hoc | Phan ~ mém
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3.1. Chuong trinh nhom,  thuc | OpenMolcas

SEWARD hanh. thong qua tai

3.2. Chuong trinh SCF liéu hoc tap.

3.3. Chuong trinh

RASSCF

3.4. Chuong trinh

CASPT2

3.5. Chuong trinh

ALASKA va SLAPAF

Chuong 4. Xac dinh 21 | CLO1], | - Phuong | - Tim hiéu céac

khong gian hoat dong CLO2, | phap:  giang | ndi dung vé

day du CLO3, | bai, tw hoc, hoc | Xdc dinh

4.1. Mot sb co sé chon CLO4, | nhom,  thyuc | khong  gian

khong gian hoat dong CLOS5, | hanh. hoat déng ddy

day du CLOG6 du thong qua

4.2. Phuong phép tai liéu hoc tap.

CASSCF

4.3. Truong hop MnS,

MnS2, MnS3

4.4, Phuong phép

RASSCF

4.5. Truong hop CoGe,

CoGey, CoGes

Chuong 5. Mot s6 ing 26 | CLOL1, |- Phuong | - Tim hiéu cac

dung CLO2, | phap:  giang | ndi dung vé

5.1. X4c dinh cAu hinh CLO3, | bai, twhoc, hoc | Mot 56 img
CLO6 | nhém,  thuc | dung  thdng

cac trang thai electron
5.2. Quét dudng cong
thé nang

5.2. T6i wu héa hinh

hoc phan ti

hanh.

qua tai li¢u hoc

tap.
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5.3. Xac dinh nang
lwong twong ddi cac
trang thai electron

5.4. Xac dinh ndng
lugng tach electron
5.5. Khao sat tuong tac
spin-orbit

5.6. Nghién ctru hi¢u
ung Jahn-Teller

Téng:

30 | 15 | 105

6. Yéu cau ddi voi nguoi hoc

- Tich cuc 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 tip

Noi dung
Piém Hinh thirc dwoc danh
. o - Quy | Trong
thanh | to chirc danh CbR gia ) p
. ., dinh )
phan gia (chwong/chu
de)
1 Bai bao cdos6 1 | CLO1, CLO2, CLO3, | Chuwong 1, |Bai béo| 0,4
CLO4, CLOS Chuong 2 cao
2 Bai bao c40 56 2 | CLO1, CLO2, CLO3, | Chuong 3, |Bai bédo| 0,4
CLO4, CLOS Chuong 4 cao
3 Bai bao c4o0 s6 3 | CLO1, CLO2, CLO3, | Chuong 5 Bai bao| 0,2
CLO6 cao
8. Tai liéu hoc tap
Muc dich sw
STT Tén tac gia/nam/tén tai liéu/nha xuat Dia chi khai dung
ban thac tai licu Tai liéu | Tham

chinh

khao




15

Bjérn O. Roos Roland Lindh Per Ake
Malmqvist Valera Veryazov Per-Olof
Widmark. Multiconfigurational
Quantum Chemistry. John Wiley &
Sons, Inc

Trung tm TT -
Thu vién Lé Vi
Hung

Van Tan Tran, Quoc Tri Tran, Marc F.A.
Hendrickx (2015), “On the multi-
reference character of the low-lying
states of the MnS? clusters by the
NEVPT2 assignment of the anion
photoelectron  spectrum”, Chemical
Physics Letters (627, 5/2015, pp 121-
125).

Trung tdm TT -
Thu vién Lé Vi
Hung

Van Tan Tran, Quoc Tri Tran, Marc F.A.
Hendrickx (2015), “Geometric and
Electronic  Structures for MnS; "
Clusters by Interpreting the Anion
Photoelectron Spectrum with Quantum
Chemical Calculations”, The Journal of
Physical Chemistry A (119 (22), 5/2015,
pp 5626-5633).

Trung tam TT -
Thu vién Lé Vi

Hung

Van Tan Tran, Quoc Tri Tran (2016),
“Geometrical and Electronic Structures
of MnS3™ Clusters from Computational
Chemistry
Spectroscopy”, The Journal of Physical
Chemistry A (120 (20), 4/2016, pp
3670-3676).

and Photoelectron

Trung tdm TT -
Thu vién Lé Vi
Hung

Van Tan Tran, Quoc Tri Tran (2018).
“The Electronic Structures of CoGen ™"’
(n = 1-3) from
Multiconfigurational CASSCF/CASPT2
and RASSCF/RASPT2 Calculations”.

Clusters

Trung tdm TT -
Thu vién Lé Vi
Hung
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Journal of Physical Chemistry A, 2018,
122, 6407-6415.

5 |Huéng din s dung phan mém | https://www.mol X
OpenMolcas cas.org/documen
tation/manual/

9. Thong tin vé gidng vién day

Giang vién 1:

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

- Chuyén nganh: Hoa Ii thuyét va hoa li

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

- Pon vi cong tac: Truong Pai hoc Pong Thap

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

Giang vién 2:

- Ho va tén: Tran Qubc Tri

- Chtrc danh, hoc ham, hoc vi: GVCC, PGS. TS

- Pon vi cong tac: Trudng Pai hoc Péng Thap

- Dién thoai: 0918329364

- Email: tqtri@dthu.edu.vn

- Huong giang day, nghién ctru chinh: Hoa ly va Hoa hoc lugng tir tinh toan
DPéng Thdp, ngay....... thang......nam... ...

Hiéu trudéng Pon vi chuyén moén Nguoi bién soan

PGS.TS. Tran Vin Tan


https://www.molcas.org/documentation/manual/
https://www.molcas.org/documentation/manual/
https://www.molcas.org/documentation/manual/
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2. Cac phuwong phap nghién ctru dong hoc phan rng
TRUONG PAI HOC PONG THAP
CHUYEN NGANH: HOA LY THUYET VA HOA LY

PE CUONG CHI TIET HQC PHAN

1. Théong tin vé hoc phan
- Tén hoc phan (tiéng Viét): Cac phuong phap nghién ctru dong hoc phan tng
- Tiéng Anh: Methods for studying reaction kinetics
- M chuyén dé&: TPC.902
- S tin chi: 03 s tiét tin chi 150 (LT/ThH/TH): 30/15/105
- Hoc phan diéu kién (néu c¢6): Khéng c6
- B0 mon phu trach day hoc: Hoa hoc; Khoa: Su pham khoa hoc Tu nhién
2. Muc tiéu hoc phan
Hoc xong chuyén dé nay nguoi hoc can dat duoc:
2.1. Lua chon dugc kién thirc vé phuong phap nghién ctru dong hoc ctia phan tng héa
hoc bao gom cac phwong phéap thuc nghiém va phuong phap tinh 1i thuyét hoa hoc lugng
tr dap ing viéc nghién ctru cac su kién, cac hién twong hoéa hoc & cap do chuyén sau.
2.1.2. Van dung kién thirc 1i thuyét, k§ thuat thuc nghiém phuc vu nhiém vu hoc tap,
nghién clru va giang day.
3. Tong quan vé hoc phin
Hoc phan cac phuwong phap nghién ctru dong hoc phan tng bao gdm nhitng ndi
dung co ban sau:
- Mot sb van dé chung vé dong hoda hoc: Lich st mot s6 su kién quan trong cua hoa hoc,
thang do thoi gian cho phan tng hoa hoc, dong hoc hinh thte,...;
- Hé thong cac phuong phap nghién ctru thyc nghiém dong hoc phan tng: Cac phuong
phéap phan tich hién dai phat hién, xac dinh, udc tinh néng do céc tiéu phan tai thoi diém
nghién ctru; cac phuwong phap xac dinh téc do phan ung;
- B& mit thé ning va phuong phép tinh 1i thuyét héa hoc luong tir xdy dung bé mit thé
nang cua phan ung.

4. Chuin dau ra

Mo ta chuan dau ra Anh xa véi | Mirc dd

(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc

Ma
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4.1. Kién thirc
CLO1 Chon lua duoc kién thirc mét cach linh hoat theo PLO1 6
muc ti€u cua tung nhiém vu nghién ctru cu thé.
CLO2 Pua ra duoc cac két luan khoa hoc tir cac co s PLO2 6
dir 1iéu khoa hoc chuyén nganh.
4.2 Ky nang
CLO3 | Téng két cac két qua nghién ctru khoa hoc di PLO3 5
xudt ban trong nudc va ngoai nude vé linh vuc
xtc tac, dic biét 1a xuc tac ran thong qua cac tai
liéu khoa hoc.
CLO4 | Lyachon va thyc hién dugc phuong phap nghién | PLO3, PLOS5, 5
ctru phu hop véi nhiém vu nghién ctru PLOG6
4.3 Murc tu chua va chiu trach nhiém
CLO5 T chitc mét cach an toan, hiéu qua cac hoat dong PLOS8 6
nghién ctru khoa hoc lién quan dén chuyén
nganh.
CLO6 | Xay dung tinh than trach nhiém cao trong viéc
nang cao kién thirc chuyén mon, nghién ctru khoa PLO10 6
hoc.
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phap, Chuan bi
Chuwong/Noi dung CPR | hinh thitc to | ciia nguoi
LT | ThH | TH .
chure day hoc hoc
Chuong 1. Mé dau 2 | 2 | 10 | CLO1, |- Phuong phap: | Nghién ctru dé
1.1. Céc loai phan tng CLOZ, |+ GV: Cung|cuong  hoc
hoa hoc CLOS, | cdp tai liéu, | phan, nghién
1.2. Mot sb su kién lich CLO4, | thao lugn cing | ciu  cac noi
Sir CLOS5, | NCS dung  trong
CLO6 ;s a0 trinh, tai
1.3. Thang do thoi gian + NCS lam ?.A "
cho cac phan tmg hoa viéc doc lap 1@171 . a@
hoc v6i tai ligu: bao | Khao; chuan bi
' ndi dung bao
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1.4. Bong hoc hinh thurc
1.4.1. Cac dinh nghia va
quy udc

142 Téc d6 cua mot
phan tng héa hoc

1.4.3. Luat téc do va
hang s6 toc do

1.4.4. Bac cua phan Gng
1.4.5. Co ché cua cac

phan ung phtrc tap

cdo két qua,
thao luan voi
GV.

cao theo yéu
ciu cua giang
vién.

Chuong 2. Cac phuong
phap thyc nghi¢m

2.1. Phat hién, xac dinh
va udc tinh nong do cua
cac tiéu phan hién tai
2.1.1. Céac k¥ thuat sic
ky: sic ky 1ong - 1ong va
khi - long

2.1.2. Khéi phd (MS)
2.1.3. Ky thuat quang
phd

2.1.4. Laser

2.1.5. Huynh quang

2.1.6. Cac phuong phap
cong hudng spin: cong
tr hat

hudng nhéan

(NMR)

2.1.7. Cac phuong phap
cong hudng spin: cong
electron

huéng spin

(ESR)

12

39

CLO1,
CLO2,
CLO3,
CLO4,
CLOs,
CLOG6

- Phuong phéap:
+ GV: Cung
cip tai liéu,
thao ludn cung
NCS.

+ NCS Ilam
viéc doc lap
voi tai li€u: bao
cdo két qua,
thao luan voi
GV.

Nghién ciru dé
cuong hoc
phan, nghién
coru cac noi
dung trong
giao trinh, tai
liéu tham
khéo; chuan bi
ndi dung bao
cao theo yéu
cdu cla giang
vién.
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2.1.8. Quang phd quang
electron va quang phd
quang electron tia X
2.2. Po ludng toc do
phan ing

2.2.1. Phan loai téc do
phan tng

2.2.2. Cac yéu t6 anh
hudng dén téc do phan
ung

2.2.3. C4c dic diém thi
nghiém chung cho tit ca
cac phan Ung

2.2.4. Phuong phap
khéi tao (phuong phap
ngay tir dau).

2.3. Cac phuong phap
thong thuong theo doi
phén trng

2.3.1. Phuong phap hoa
hoc

2.3.2. Phuong phép vat
ly

2.4. Phan rng nhanh
2.4.1. Dong lién tuc
2.4.2 .Dong dung

2.4.3. Ludng ting tbc
2.4.4. Mot sb ddc diém
cua phuong phap dong
2.5 Phuong phap hoi
phuc

2.5.1. Nhiing nhiéu loan

I6n
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2.5.2. Quang phéan flash

2.5.3. Quang phén bing
laser

2.5.4. Phan tan phong
Xa xung
2.5.5.
dap
2.5.6. Nhiéu loan nho:

nhiét dg, ap suat va dién

Ong chéng va

truong nhay vot .

Chuong 3. Bé mat thé
nang

3.1. Hang rao thé ning
d6i xting

3.2. Hang rao thé ning
som

3.3. Hang rao thé ning
mudn

3.4 Céc loai phan tng
co ban

3.5. Pic diém chung
ctia bé mat thé nang sém
d6i v6i cac phan g toa
nhiét

3.6. Pac diém chung
cia bé mit thé ning
lugng mudn cho céc
phan ing toéa nhiét

3.6.1 Pic diém chung
cia bé mit thé ning
mudn, noi nguyén tir tn

cong la nguyén tir nhe

28

CLO1,
CLO2,
CLOs,
CLO4,
CLO5,
CLOG6

- Phuong phép:
+ GV: Cung
cép tar  liéu,
thao luan cung
NCS.

+ NCS Ilam
vigc doc lap
vai tai liéu: bao
ciao két qua,
thao luan voi
GV.

Nghién ciru dé
cuong hoc
phan, nghién
cuu cac nodi
dung trong
gido trinh, tai
liéu tham
khéo; chuan bi
ndi dung bio
cao theo yéu
cu cua giang
vién.
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3.6.2. bic diém chung
cia bé mit thé ning
mudn dbi véi phan tng
téa nhi¢t trong do
nguyén tir tin cong 1a
nguyén tir nang

3.7. Cac phan ung tda

nhiét

Chuong 4. Tinh bé mat| 8 | 4 | 28 |CLO1, |- Phuong phap: | Nghién ctru dé

thé nang bang hoa hoc CLO2, | + GV: Cung | cuong hoc

luong tir. CLO3, | c4p tai li¢u, | phan, nghién

4.1. Du kién co ché CLO4, | thao luan cung | Ctu  cac  ndi

phan g CLOS, | NCS. dung  trong

4.2. Téi wru héa cAu trac CLO6 | . nNcs  1am | 9id0 trinh, fai

hinh hoc viege doc lgp | 1w tham

4.2.1. Chét phan ting v6i tai liéu: bio kfjéo; chuan !ai

4.2.2. San pham cao két qua, n?l dung b?o
X : thao luan voi cao theo yeu

4.2.3. Chat trung gian oV clu cla gidng

4.2.4. Trang thai chuyén vién.

tiép.

4.3. Xac nhan trang thai

chuyén tiép

4.4. Biéu dién bé mit

thé nang.

Téng: 30 | 15 | 105

6. Yéu cau doi véi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tép.

- Thyc hién thoi gian hoc theo ding ké hoach cta c4 nhan va cua Truong.

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

Piém thanh
phén

Hinh thirc
to chirc danh gia

MT/ CbR

Quy dinh

Trong
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Piém chuyén | Quan sét Pap g yéu cu 0,1
can hoc tap
Bai bdo cao dinh ki | CLO1, CLO2, | Bai bdo cdo két qua
Piém qua trinh theo Atl‘rng noi dung | 03, CLO4, hoc tép dinh ki 0,4
hoc tap CLOS5, CLO6
Thi HP Bai ti¢u luan CLO1,CLO2, |Theo qui dinh chuyén| 0,5
CLO3. CLO4 moén: Hinh thirc, noi1
’ " |dung, khéi luong,
CLOS,CLO6 | -n&  KAoL WOng
trich dan,...
8. Tai liéu hoc tap
Muc dich sir
STT Tén tac gia/nam/tén tai litu/nha xuat | Pia chi khai thac dung
ban tai liéu Tai liéu | Tham
chinh khio
1 | Margaret Robson Wright (2004), An |Trung tdm TT -
Introduction to Chemical Kinetics, John | Thu vién Lé Vu «
Wiley & Sons, Ltd. ISBNs: 0-470-09058-8 | Hung
(hbk) 0-470-09059-6 (pbk).
2 | Tran Van Nhan (2006), Héa 1y tap III tai | Trung tam TT -
ban lan thir hai, NXB Giao duc. Thu vién Lé Vi X
Hung
Santosh K. Upadhyay (2006), Chemical | Trung tdm TT -
3 | Kinetics and Reaction  Dynamics, | Thu vién Lé Vi
Copublished by Springer 233 Spring | Hung
Street, New York 10013, USA with X
Anamaya Publishers, New Delhi, India,
ISBN 1-4020-4546-8 (HB)
ISBN 1-4020-4547-6 (e-book).
Nizamov, B.; Leone, S.R (2004), Kinetics | Trung tam TT -
4 | of CoH reactions with hydrocarbons and | Thu vién Lé Vi X
nitriles in the 104-296 K temperature | Hung
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range, J. Phys. Chem. A, 108, pp. 1746 —
1752.

Hue Minh Thi Nguyen, Shaun Avondale
Carl, Jozef Peeters, Minh Tho Nguyen
(2004), Theoretical study of the reaction of
the ethynyl radical with ammonia (CoH +
NHs):  hydrogen abstraction versus
condensation, Phys. Chem. Chem. Phys, 6

Trung tam TT - X
Thu vién Lé Vi
Hung

 pp. 4111 — 4117.

9. Thong tin vé giang vién day
Giang vién 1:

- Ho va tén: Tran Quoc 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

- Huong gidng day, nghién ctru chinh: Hoa ly va Hoa hoc lugng tir tinh toan

Giang vién 2:
- Ho va tén: GVCC.PGS.TS. Tran Vin Tan

- Chuyén nganh: Hoa 1y thuyét va hoa ly

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

- Pon vi cong tac: Trudng Pai hoc Péng Thap

- Hudng giang day, nghién ctru chinh: Hoéa hoc luong tir tinh toan

Pong Thdp, ngay ... thang ..... nam......

Hiéu trudéng Pon vi chuyén mon Ngudi bién soan

PGS.TS. Tran Quéc Tri
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3. Phé quang electron ciia phin tir
TRUONG PAI HOC PONG THAP
CHUYEN NGANH: HOA Li THUYET VA HOA LI

PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Phé quang electron cua phan tir
- Tén tiéng Anh: Molecular photoelectron spectroscopy
- Ma hoc phan: TPC.904
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- S6 tiét truc tuyén: 25; S tiét truc tiép hodc thue té hoc phén: 20; Tu hoc: 105.
- Hoc phan diéu kién: khong co
- B mon phu trach day hoc: BO moén Su pham Hoa hoc, Khoa Su pham Khoa hoc

tu nhién

2. Muc tiéu hoc phan
2.1. Cung cép cho nghién ctru sinh nhitng kién thirc vé phd quang electron ciia phan tir
nhu nguyén 1y va k¥ thuat thuc nghi¢m.
2.2. Cung cip cho nghién ctru sinh phd quang electron ciia mot s6 phan tir don gian va
nhirng két qua thu duoc tir cac quang phd nay.
2.3. Huéng dan nghién ctru sinh dién giai cac két qua ghi nhan dugc trong phd quang
electron trén co so nhitng hiéu biét vé cau tao ctia phan ti.
2.4. Hinh thanh cho hoc vién tinh trung thye, khiach quan trong viéc phan tich, giai thich
phé quang electron cho cac phan tir va ion.
3. Tong quan vé hoc phin

Hoc phan cung cap cho nghién ciru sinh nhiing kién thirc chuyén sau vé nguyén 1y,
k¥ thuat thyc nghiém cia phd quang electron ciia phan tir. Hoc phan con trinh bay cach
thirc phan tich, giai thich pho quang electron clia mot s6 phan tir va ion don gian trén co
s& cAu tao cla phan tu, ion. Pé hoc tot hoc phﬁn nay, nghién ctru sinh can c6 hiéu biét vé
cac phuong phap quang phd, cac phwong phép tinh toan hoa hoc lugng tir, tiéng Anh
chuyén nganh, tin hoc, ciu tao chat. Qua hoc phén nay, nghién ctru sinh co hiéu biét
chuyén sau vé phd quang electron ctia phan tir va c6 thé sir dung phwong phap do quang

pho nay dé nghién ctru cau tao cua phan tu.
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4. Chuin diu ra

M Mo ta chuin diu ra Anh xa véi | Mirc d9
a
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thire
CLO1 |Xac dinh cac buéc chuyén trong phd quang PLO1, 5
electron trén co s cac qui tac chon loc. PLO10
CLO2 |Lua chon loai phd quang electron phu hop dé | PLO1, PLOS5, 5
nghién ciru cau tao va tinh chat cua phan tir va | PLO8, PLO9,
ion. PLO10
CLO3 | Phan tich cac ndi dung lién quan dén co sd, | PLO1, PLO3, 4
nguyeén ly, k¥ thudt thuc nghiém, va ting dung | PLOS, PLO9,
clia phd quang electron PLO10
4.2 Ky niang
CLO4 | Xac dinh cac thong tin thu dugc tir phd quang | PLO1, PLO2, 6
electron cua cac phan tir va ion. PLO3, PLO4,
PLO6, PLOO,
PLO10
CLO5 | Dién giai cac két qua ghi nhan dugc trong phd | PLO1, PLO2, 6
quang electron trén co s nhitng hiéu biét vé ciu | PLO3, PLO4,
tao cua phan tur. PLOG6, PLO7,
PLO9,
PLO10
4.3 Mirc tu chi va chiu trach nhiém
CLO6 | Trung thuc, khach quan trong viéc phan tich, giai PLO10 3)
thich pho quang electron cho cac phan tir va ion.

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

Chwong/Noi dung

So tiét CDR
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LT | ThH | TH Phwong phap, Chuén bj
hinh thitc to cua nguoi
chirc day hoc hoc

Chuong 1. Phd quang | 5 3 18 | CLO1, | - Phuong phap: | - Tim hiéu cac

electron CLO2, | giang bai, tu [nd6i dung vé

1.1. Co s& phd quang CLO3 | hoc, hocnhém. | Phé  quang

electron electron thong

1.2. Céc thong tin thu qua tai lidu

dugc tr phd quang hoc tap.

electron

1.3. Trang thai electron

cua phan tur

1.4. Dao dong cua phan

tur

1.5. Xéc suat chuyén

1.6. Phan tich moment

chuyén

1.6.1. Qui tdc chon loc

electron

1.6.2. Qui tdc chon loc

dao dong cho phan tur

hai nguyén tir

1.6.3. Qui tic chon loc

dao dong cho phan tu

nhiéu nguyén tir

Chuong 2. K§ thuat 5| 3 | 18 |CLO2, |-Phuongphap: | - Tim hiéu cac

thyc nghiém CLO3, | giang bai, tu |ndidung vé Ky

2.1. Mau do CLO4, | hoc, hoc nhom, | thudt thyc
CLOS5 | thyc hanh. nghiém thong

2.1.1. Mau can bang

nhiét

qua tai liéu

hoc tap.
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2.1.2. Mau chum siéu
am

2.1.3. Mau c6 1ap ma
tran

2.2. Tia laser

2.2.1. Tinh chét

2.2.2. Nguyén li co ban
2.2.3. Laser ion

2.2.4. Laser Nd:YAG
2.2.5. Laser excimer
2.2.6. Laser
titanium:sapphire

2.3. Phé quang electron
2.3.1. Pho quang

electron cyc tim thong
thuong

2.3.2. Birc xa dong bd
trong phd quang
electron

2.3.3. Pho quang

electron cua anion

2.3.4. Pho electron ion
hoa Penning

2.3.5. Quang pho ZEKE
2.3.6. ZEKE-PFI

Chuong 3. Pho quang
electron tir ngoai ciia

CO

3.1. Cau truc electron

cua CO va CO*
3.2. Ddy phd tht nhét

17

CLO4,
CLOs,
CLOG6

- Phuong phap:
giang bai, tu
hoc, hoc nhom,
thuc hanh.

- Tim hiéu céc
noéi dung vé
Phé  quang
electron tw
ngoai cua CO
théng qua tai

liéu hoc tap.
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3.3. Ddy pho tht hai
3.4. Ddy pho tht ba

3.5. Nang lugng ion hoa
AIE va VIE

3.6. Cuong do cua cac
day phd

3.7. Xéc dinh do dai
lién két tir tinh toan céac
hé sb Franck-Condon

Chuong 4. Phd quang 17 | CLO4, | - Phuong phap: | - Tim hiéu cac

electron cua CO2, OCS, CLO5, | giang bai, tu [ndi dung vé

va CSz trong chum phén CLO6 | hoc,hocnhém, | Phé  quang

t thuc hanh. electron cua

4.1. Day pho thir nhat COz, OCS, va

4.2. Diy phb tht hai CS,  trong

43. Diy phé thtt ba va chim phan ti

thir tu thong qua tai

. liéu hoc tap.

4.4. Xay dyng gian do

nang luong céc orbital

phan tir tr phd quang

electron

Chuong 5. Phd quang 17 | CLO4, | - Phuong phap: | - Tim hiéu cac

electron ctia NOz~ CLO5, | giang bai, tu [ndi dung vé
CLO6 | hoc, hoc nhom, | Pho quang

5.1. Thyc nghiém

5.2. Cau tric dao dong
5.3. Hang s6 dao dong
5.4. Xé4c dinh cau trac

5.5. Ai luc electron va
céc tham s6 nhiét dong

luc hoc.

thuc hanh.

electron cua
NO2~  thong
qua tai liéu

hoc tap.
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Chuong 6. Phd quang
electron cia MnCa™
6.1. Thuc nghiém

6.2. CAu trtc hinh hoc
ctua MnC, ™

6.3. CAc trang thai
electron cia MnC; "
6.4. Tan sb va kiéu dao
dong cua céc trang thai
electron ctia MnC2"°
6.5. Giai thich cac cac
day pho trong phd
quang electron cua
MnCy

6.5.1. Nang lugng tach
electron ADE va VDE
6.5.2. M0 phong cac hé
s6 Franck-Condon

CLO4,
CLOs,
CLOG6

- Phuong phap:
giang bai, tu
hoc, hoc nhom,
thuc hanh.

- Tim hiéu cac
néi dung vé
Phé quang
electron cua
MnCz~ thdng
qua tai liéu

hoc tap.

Téng:

30 | 15 | 105

6. Yéu cau d6i véi ngudi hoc

- Tich cuc hoan thanh cac nhiém 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 tap

Piém
thanh
phin

Hinh thac
to chirc danh

gia

CDR

Noi dung dwge
danh gia
(chwong/chi dé)

Quy

dinh i)

Trong

1

Bai bao cao so
1

CLO1, CLO2Z,
CLO3

Chuong 1

Bai
cao

bao| 0,3

Bai bao cao so
2

CLO2, CLOS,
CLO4, CLOS

Chuong 2

Bai
cao

bao| 0,3
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Bai bao cdo sb | CLO4, CLOS,
3 CLO6

Chuong 3, Chuong
4, Chuong 5,
Chuong 6

Bai bao
cao

0,4

8. Tai liéu hoc tap

STT

Tén tac gia/nam/tén tai liéu/nha xuit

ban

Dia chi khai

thac tai li¢u

Muc dich swr
dung

Tham
khao

Tai liéu
chinh

Andrew M. Ellis, Miklos Feher,
Timothy G. Wright, Electronic and
Photoelectron Spectroscopy -
Fundamentals and Case Studies.
Cambridge University Press. 2005

Trung tam TT -
Thu vién Lé Vi
Hung

J. Michael Hollas, Modern
Spectroscopy, John Wiley & Sons, Inc.,
2004

Trung tam TT -
Thu vién Lé Vi
Hung

Xi Li, Lai-Sheng Wang, Electronic
structure and chemical bonding between
the first-row transition metals and C>: A
photoelectron spectroscopy study of
MC. (M = Sc, V, Cr, Mn, Fe, and Co).
J. Chem. Phys. 111, 8389 (1999).

Trung tam TT -
Thu vién Lé Vi
Hung
https://doi.org/10
.1063/1.480218

Van Tan Tran, Christophe Iftner, Marc
F.A. Hendrickx, Quantum chemical
study of the electronic structures of
MnC, " clusters and interpretation of
the anion photoelectron  spectra,
Chemical Physics Letters 575 (2013)
46-53.

Trung tam TT -
Thu vién Lé Vi
Hung
https://doi.org/10
.1016/j.cplett.20
13.04.079

9. Thong tin vé gidng vién day

Giang vién 1:
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- Ho va tén: GVCC.PGS.TS. Tran Vian Tan

- Chuyén nganh: Hoa 1i thuyét va hoa li

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

- Pon vi cong tac: Trudng Pai hoc Pong Thap

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

Giang vién 2:

- Ho va tén: Tran Quéc Tri

- Chirc danh, hoc ham, hoc vi: GVCC.PGS.TS.

- Pon vi cong tac: Truong Pai hoc Pong Thap

- bién thoai: 0918329364

- Email: tqtri@dthu.edu.vn

- Hudéng giang day, nghién ctru chinh: Héa 1y va Hoa hoc lugng tir tinh toan
Pong Thap, ngay... ... thang......nam......

Hiéu trudéng Pon vi chuyén mon Nguwoi bién soan

PGS.TS. Tran Vin Tan
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4, K¥ thuat xuc tac
TRUONG PAI HOC PONG THAP
CHUYEN NGANH: HOA Li THUYET VA HOA LI

PE CUONG CHI TIET HQC PHAN

1. Théong tin vé hoc phan
- Tén hoc phan (tiéng Viét): K§ thuat xtc tac
- Tiéng Anh: Catalytic technology
- M chuyén dé: TPC.905
- S6 tin chi: 03 s6 tiét tin chi 150 (LT/ThH/TH): 30/15/105
- Hoc phan diéu kién (néu c¢6): Khéng c6
- B0 mén phu trach day hoc: Hoa hoc; Khoa: Su pham khoa hoc Tu nhién
2. Muc tiéu hoc phan
Hoc xong chuyén dé nay nguoi hoc can dat duoc:
2.1. T6 chirc dugc kién thirc vé cac linh vuc vé xuc tac trong héa hoc bao gom: Nhiing
van dé chung vé xUc tac; x0c tac d@)ng thé; xtc tac di thé; xuc tac rin, va ung dung cua
chung.
2.2. Van dung kién thire 1i thuyét lam sang t6 nhitng nhitng sy kién, hién tugng trong cac
qui trinh cong nghé hoda hoc, vao hoat dong nghién ctru va giang day
3. Tong quan vé hoc phin
K¥ thuat xtc tic khai quat hoa nhitng van dé c6 lién quan dén xuc tac dong thé va
di thé, gidi thich cac hién tugng xtc tac, ban chét cuia chat xuc tac, 1i thuyét xuc tac, co
ché xtic tac. Trong do, dic biét danh sy quan tim cho loai xtic tac 1a chat rin. Thong qua
hoc phan nay, nguoi hoc thiét 1ap dugc lién hé giira i thuyét khoa hoc véi cac quy trinh
co ban san xuat chat xic tic va phuong phép str dung céc thiét bi dé nghién ciru chat xuc
tac, ing dung xiic tic vao thyc té.

4. Chuén dau ra

3 M0 ta chuin diu ra Anh xa véi | Mirc d9
Ma (CLOs — Course Learning Outcomes) CDR CTDT | nang luc
4.1. Kién thirc
CLO1 Chon lua duoc kién thirc mét cach linh hoat theo PLO1 6
muc tiéu cua tung nhiém vu nghién ctru cu thé.
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CLO2 Pua ra duoc cac két luan khoa hoc tir cac co s PLO2 6
dir liéu khoa hoc chuyén nganh.
4.2 Ky nang
CLO3 | Téng két cac két qua nghién ctru khoa hoc di PLO3 5
Xuat ban trong nudc va ngoai nude vé linh vuc
xtc tac, dic biét 1a xuc tac ran thong qua cac tai
liéu khoa hoc.
CLO4 | Thiét ké va thuc hién thi nghiém vé linh vyc xac | PLO3, PLOS5, 5
tic rin PLO6
4.3 Mirc tu chia va chiu trach nhiém
CLO5 | T chirc mét cach an toan, hidu qué cac hoat dong PLOS8 6
nghién ctru khoa hoc lién quan dén chuyén
nganh.
CLO6 | Xay dung tinh than trach nhiém cao trong viéc
nang cao kién thirc chuyén mén, nghién ctru khoa PLO10 6
hoc.
5. Noi dung va phwong phap, hinh thire to chirc day hoc
S6 tiét Phuong phap, | Chuén bi
Chuong/Noi dung CPR | hinh thirc tb cua nguoi
LT | ThH | TH .
chirc day hoc hoc
Chuong 1. DPACPIEM | 2 | 1 | 7 |CLOL,|-Phuongphdp: | Nghién ctru dé
CHUNG CUA CHAT CLOZ, |+ GV: Cung |cuong hoc
XUC TAC CLO3, | c4p tai liéu, | phan, nghién
1.1. DBinh nghia CLO4, | thao luan cing | cou  cac  noi
1.2. Bac tinh chung cua CLOS, I NCs dung trong
CLO6 | . NcS  1am | i@o trinh, tai

tac dung xuc tac

1.2.1. Nhi¢t dong hoc
cua phan Umg xuc tac
1.2.2. Tinh chon loc cua

xuc tac

vigc doc lap
voi tai liéu: bao
cio két qua,
thao luan véi
GV.

liéu tham
khéo; chuan bi
nd1 dung bdo
cao theo yéu
ciu cua giang
vién.
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1.2.3. Bo chon loc cua
xuc tac

1.2.4. Hoat d0 cua xuc
tac

Chuong 2. PHAN UNG
XUC TAC BONG THE

2.1. Céac qui luat co ban
cua phan ung xuc tac
dong thé

2.2. Phan ung xuc tac
dong thé trong pha khi
2.3. Phan ung xuc tac
dong thé trong pha long
2.4 Bong hoc phan ung
xuc tac dong thé

2.5. Thuyét hop chat
trung gian va sy phan
huy H20>

2.6. Phan ung xuc tac
ddng thé vai xtc tac axit
—bazo

2.6.1. Pinh nghia c6
dién

2.6.2. Bronsted — Lowry
2.6.3. DBinh nghia Lewis

2.6.4. Ban chit hoa hoc
cua phan ung xuc tac
axit — bazo

2.7. Xc tac axit va bazo
dac trung

2.8. Xuc tac axit va bazo

téng quat

19

CLO1,
CLOZ,
CLQO3,
CLO4,
CLOS5,
CLOG6

- Phuong phap:
+ GV: Cung
cip tai liéu,
thdo luan cung
NCS

+ NCS Ilam
vigc doc lap
voi tai ligu: bao
cio két qua,
thao luan voi
GV.

Nghién ctru dé
cuong hoc
phan, nghién
cuu cac nodi
dung trong
giao trinh, tai
liéu tham
khao; chuén bi
ndi dung bio
cao theo yéu
cdu cla giang
vién.
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2.9. Bbong hoc cua phan
ung xuc tac axit-bazo
2.9.1. Xdc tac la axit
2.9.2. Xtc tac la bazo

2.10. Phan ung xtc tac
axit - bazo trong moi
truong khong nude
2.10.1. V61 dung moi
sinh ra proton,
hydroxyl, su phan ly
theo co cdu sau

2.10.2. V61 dung moi
khéng sinh ra proton,
hydroxyl thi phuc tap
hon, phuong trinh dong
hoc phai tinh toan khac

Chuong 3. PHAN UNG
XUC TAC DI THE

3.1. Khai niém va dac
diém cla phan ung xtic
tac di thé

3.2. Pic diém cua phan
g xuc tac di thé

3.2.1. Tinh chat nhiéu
giai doan

3.2.2. Céc hién tugng
dau doc, xuc tién va su
bién tinh ctia xtic tac.
3.2.3. Hi¢u ung bu tru
3.3. Nang lugng trong
phan tng xtic tac di thé
3.4. Co ché phan tng
xtic tac di thé

21

CLO1,
CLO2,
CLOg,
CLO4,
CLO5,
CLO6

- Phuong phép:
+ GV: Cung
cip tai liéu,
thao ludn cung
NCS

+ NCS Ilam
viégc doc lap
voi tai li€u: bao
cdo két qua,
thao luan voi
GV.

Nghién ciru dé
cuong hoc
phan, nghién
curu cac noi
dung trong
giao trinh, tai
liéu tham
khéo; chuén bi
ndi dung bdo
cao theo yéu
cau ciua giang
vién.
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3.4.1. Xlc tac oxy hoa
khur

3.4.2. Xdc tac axit —
bazo

3.5. Bong hoc phan tng
v6i su ¢ mit cua chat
xuc tac ran

3.5.1. Hap phuy trén bé
mat

3.5.2. Phuong trinh hap
phu ly tuéng

3.5.3. Hap phu thyc
3.5.4. Hap phu khdng
ché

3.6. Khuyéch tan va
tong qué trinh

3.6.1. Téc do vang dong
hoc

3.62. Toc dd vung
khuéch tan

3.6.3. Toc d6 vung qua
do

3.7. Lua chon phuong
trinh tbc d6 phan tng

theo so liéu

Chuong 4. PAC TINH
CUA CHAT XUC TAC
RAN

4.1. Péac trung chung
clia x{c tic ran

4.2. Mot vai tinh chat
dang luu y cua xtc tac

ran

21

CLO1,
CLO2,
CLOg,
CLO4,
CLO5,
CLO6

- Phuong
phap:

+ GV: Cung
cap tai liéu,
thdo luan cung
NCS

+ NCS lam

viéc doc lap

Nghién ciru dé
cuong hoc
phan, nghién
curu cac noi
dung trong
giao trinh, tai
liéu tham

khéo; chuan bi
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4.3 Thanh phan xuc tac
43.1.  Chit  kich
dong(hay chat tro xac
tac)

4.3.2. Chét ting cudng
4.3.3. Chat mang

4.4. Cu trac x6p

4.5. Tao ciu trac x6p.

4.6. Phuong phéap bién
tinh hinh hoc

4.6.1. Vat liéu vi mao
quan

4.6.2. Vat li¢u mao quan
trung binh

4.7 Chon xuc tac

4.7.1. Céc dang xtc tac
4.7.2. Cac loai phan ing

voi tai liéu:
béo céo két
qua, thao luan
voi GV.

ndi dung bao
cao theo yéu
cdu cua giang
vién.

Chuong 5. SAN XUAT
CHAT XUC TAC RAN
5.1 Diéu ché xtic tac
5.1.1. Xdc tac khéng co
chat mang

5.1.2. Xuc tic c6 chat
mang

5.1.3. Céc thao tac chinh
khi diéu ché chat mang
hoac xtc tac

5.2 Mot s6 xtc tac va
chat mang thudng gip
5.2.1. Than hoat tinh C*
5.2.2. Oxyt nhém Al,O3

21

CLO1,
CLO2,
CLOg,
CLO4,
CLO5,
CLOG6

- Phuong
phap:

+ GV: Cung
cap tai liéu,
thao luan cung
NCS

+ NCS lam
viéc doc lap
voi tai liéu:
bao cdo két
qua, thao luan
voi GV.

Nghién ctru dé
cuong hoc
phan, nghién
curu cac noi
dung trong
giao trinh, tai
liéu tham
khéo; chuan bi
ndi dung béo
cao theo yéu
cau cila giang
vién.
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5.2.3. Silicagel SiO..
yH20

5.2.4. Zeolit

5.2.5. XUc tac bentonit
5.2.6. Xuc tac (BAV)
5.2.7. Khéi tiép xtic trén
co so tron co hoc cac

cau tr vao nhau

5.2.8. Xlc tac Zn — Cr
cho qua trinh tong hop
metanol

5.2.9. XdUc tac (SVD)
5.2.10. Khéi tiép xuc

htru co

Chuwong 6. CAC
PHUONG PHAP
NGHIEN CUU CHAT
XUC TAC RAN

6.1. Phuong phap xéc
dinh hoat do cua cac
chat xuc tac

6.1.1. Phuong phép tinh
(tién hanh trong hé
thong kin)
6.1.2.Phuong phap
dong

6.1.3.Phuong phép
xung

6.1.4. Phuong phap
dong tuan hoan khong
c6 gradient

6.2. Nghién ciru cdu trc

16

CLO1,
CLO2,
CLOg,
CLO4,
CLO5,
CLOG6

- Phuong
phéap:

+ GV: Cung
cap tai liéu,
thao luan cung
NCS

+ NCS lam
viéc doc lap
voi tai liéu:
bao cdo két
qua, thao luan
voi GV.

Nghién ctru dé
cuong hoc
phan, nghién
curu cac noi
dung trong
giao trinh, tai
liéu tham
khéo; chuan bi
ndi dung bao
cao theo yéu
cau cila giang
vién.
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6.2.1. Xac dinh dién tich

bé mat riéng.

6.2.2. Phuong phap xac
dinh phan bo 16 x6p
6.2.3. Phuong phap séc
ky khi xac dinh bé mat
6.3. X4c dinh do bén co

hoc

6.3.1. Thir nghiém tinh
6.3.2. Thur nghiém dong
6.3.3. X4c dinh do bén

co trong di€u kién xuc

tac

Téng:

30 | 15

105

6. Yéu cau ddi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

- Thyc hién thoi gian hoc theo ding ké hoach ctia c4 nhan va cua Truong.

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

biém thanh Hinh thirc . Tron
phin to chirc danh gia MT/ CBR Quy dinh s0 c
Piém chuyén | Quan sét Dap tng yéu 0,1
can cau hoc tap
Bai bao cdo dinh ki | CLOL, Bai bao céo két
Piém qua trinh | theo timg ndi dung | CLO2, qua hoc tap dinh
hoc tap CLO3, ki 0,4
CLO4,
CLOS5,
CLOG6
Thi HP Bai tiéu luan CLO1, Theo qui dinh| 0,5
CLO2, chuyén mén: Hinh
CLOg3, thirc, nd1 dung,
CLO4, khéi lugng, trich
CLOS5, dan,...
CLO6

8. Tai liéu hoc tap
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Muc dich st
STT Tén tac gia/nam/tén tai liéu/nha xuit | Dja chi khai thac dung
ban tai li¢u Tai liéu | Tham
chinh | Kkhao
1 | Mai Hiru khiém (2003), Bai giang k¥ thuat | Trung tam TT -
xtc tac, NXB PHQG Tp.HCM Thu vién Lé Vi X
Hung
2. | Tran Vin Nhan (2006), Héa 1i tap III tai | Trung tam TT -
ban lan thtr hai, NXB Gido duc Thu vién Lé Vii X
Hung
bao Van Tuong (2006), Dong hoc xtc tac, | Trung tam TT -
3 | NXB KHKT, Ha No6i Thu vién Lé Vu X
Hung
Ho Jin Chae va cong su (2020), Catalytic | Catalysts 2020,
4 | Technologies for CO Hydrogenation for | 10(1), 99; X
the Production of Light Hydrocarbons | https://doi.org/10.
and Middle Distillates, Catalysts 3390/catal100100
99
5 | Michel Guisnet, Jean-Pierre Gilson | Trung tdm TT - X
(2002), CATALYTIC SCIENCE SERIES | Thu vién Lé Vi
- VOL. 3: Zeolites for Hung
Cleaner Technologies, Imperial College
Press, 57 Shelton Street, Covent Garden
London WC2H 9HE, ISBN 1-86094-329-
2.

9. Théng tin vé giang vién day

Giang vién 1:

- Ho va tén: Tran Quoc Tri

- Chtrc danh, hoc ham, hoc vi: GVCC, PGS. TS

- Pon vi cong tac: Trudng Pai hoc Péng Thap
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- Dién thoai: 0918329364

- Email: tgtri@dthu.edu.vn

- Huong giang day, nghién ctru chinh: Hoa ly va Hoa hoc lugng tir tinh toan
Giang vién 2:

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

- Chuyén nganh: Hoa 1y thuyét va hoa 1y

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

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoéa hoc lugng tur tinh toan

Pong Thap, ngay .... thang ... nam.......

Hiéu trudéng Pon vi chuyén mon Nguwoi bién soan

PGS.TS. Tran Quéc Tri
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5. Chuyén d¢ tién si, M hgc phan: TPC.907 (3 tin chi) va TPC.908 (3 tin chi)

Nghién ciru sinh thyc hién chuyén d¢é tién si nham cap nhat kién thirc méi lién quan
tryc tiép dén dé tai ctia nghién ciru sinh, nang cao ning lyc nghién ctru khoa hoc, giup
giai quyét mot s6 ndi dung cua luan an. Mdi nghién ctru sinh phai hoan thanh 02 chuyén
dé tién si véi khdi lugng 06 tin chi. Can cir vao hudng nghién ctru va noi dung luan an,
nguoi hudng dan khoa hoc hudng dan nghién ctru sinh chon lya, xac dinh cac chuyén dé
tién si can thuc hién. Hiéu truong Truong DPai hoc Déng Thap thanh 1ap Ho1 déng danh
gia chuyén dé tién si theo quy dinh.

6. Tiéu luin tong quan, Ma hoc phian: TPC.909; Sé tin chi: 3

Nghién ctru sinh thyc hién tiéu luin tong quan vé tinh hinh nghién ctu va cac van
dé lién quan dén dé tai luan an. Bai tiéu luan tong quan c6 thoi luong tuong dwong 03 tin
chi. Tiéu luan téng quan dugc nghién ctru sinh thyc hién véi sy huong dan cua nguoi
huéng dan khoa hoc. Trong bai tiéu luan tong quan, nghién ctru sinh phén tich, danh gia
cac cong trinh nghién ctru di ¢ ciia cac tac gia trong va ngoai nude lién quan dén luan
an, néu nhitng van dé ton tai va chi ra nhiig van dé luan 4n tap trung nghién ciru giai
quyét. Hiéu truong Trudng Dai hoc Pong Théap thanh 1ap Hoi dong danh gia tiéu luan
téng quan theo quy dinh.

7. Luén 4n tién si, Ma hoc phan: TPC.900; S6 tin chi: 72

Nghién ctru sinh thuc hién luan an tién siva nghién ctru khoa hoc thong qua cac hoat
dong nghién ctru khoa hoc; bao cao két qua nghién ctru cho nguoi hudéng dan va bd mén
theo tién do qui dinh; béo céo hoi thao khoa hoc; bao cdo va dy seminar; tham gia giang
day va huéng dan cho sinh vién, hoc vién cao hoc; cong bd bai bao khoa hoc; hoan chinh
luan an. Chi tiét cac hoat dong lién quan dén viéc thyuc hién luan an va nghién ctru khoa
hoc dugc trinh bay nhu sau:

- Nghién ciru khoa hoc: Nghién ciru sinh chuyén nganh Hoéa li thuyét va héa 1i thuc
hién cac hoat dong nghién ctru khoa hoc trong thoi gian thyc hién luén an. Pay 1a hoat
dong can ban, quan trong nhét, c6 anh huong quyét dinh dén vién hoan thanh luan 4n tién
sT ctia nghién ctru sinh. Trong thoi gian dao tao, nghién ciru sinh phai sap xép thoi gian
twong duong voi 40 tin chi dé thuc hién cac hoat dong nghién curu khoa hoc tai co s dao
tao hodc tai cac co s¢ phéi hop nghién ctru. Cac hoat dong nghién ctru bao g?)m viéc téng
quan céc tai liéu khoa hoc dé dé xuat van dé nghién ciru; Iya chon phuong phap nghién
ctru; thiét ké va thuc hién cac thi nghiém, mé phong dé thu duoc cac dit liéu khoa hoc;

danh gié, bién luan cac két qua nghién ctru va rut ra két luén.
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- Béo c40 két quéa nghién ciru cho ngwdi hwéng din va b mén theo tién dd qui
dinh: Céac bao cao dinh ki ciia nghién ctru sinh giup nguoi huéng dan va bo mon xac dinh
duoc tién d6 thuc hién cong tac nghién ctru khoa hoc ctia nghién ctru sinh dé dé xut cac
diéu chinh, thay d6i kip thoi. Nghién ctru sinh chuyén nganh Hoa 1i thuyét va hoa li thuc
hién bao cao dinh ki cac két qua nghién ctru cho ngudi hudng dan va bd mon quan li.
Cong viéc bao cao dinh ki ctia nghién ctru sinh dugc thuc hién théng qua it nhat 08 bao
cao tuong duong véi 04 tin chi trong chuong trinh dao tao.

- Bao cao hoi thao khoa hoc: Viéc bao cdo tai cac hdi thao gitip nghién ctru sinh
lam quen véi viéc trinh bay cac két qua nghién ciru va trao doi hoc thuét voi cong dong
cac nha khoa hoc chuyén nganh. Trong qué trinh dao tao, nghién ctru sinh chuyén nganh
Hoa 1i thuyét va hoa li phai tham gia bao céo két qua nghién ciru tai cac hoi thao khoa hoc
v6i thoi lugng tuong duong 4 tin chi. Trong do6, nghién ctru sinh trinh bay 01 bdo céo
thuyét trinh va 02 poster tai cac hoi thao khoa hoc. Nghién ctru sinh dugc khuyén khich
tham gia cac hoi thao khoa hoc quéc té.

- B4o c4o va du seminar: Viéc béo cao va dy seminar gitip nghién ciru sinh nham
luyén tap kha ning trinh bay, trao d6i thong tin vé cac két qua nghién ciru khoa hoc. Trong
thot gian nghién ctru khoa hoc va thyuc hién luan 4n, nghién ctru sinh phai bao cao va dyu
seminar tai bd mon vé cac két qua nghién ctru theo tién d6. Nghién ctru sinh phai bao co
02 seminar két qua nghién ctru va 01 seminar két qua toan luan vin va du 08 seminar.
Thoi luong cho hoat dong bao cdo va du seminar tuong duong 06 tin chi.

- Tham gia giang day va huéng din luin viin dai hoc va cao hoc: Hoat dong
giang day va hudng dan sinh vién, hoc vién cao hoc thuc hién lusn vin giup nghién ctu
sinh 4p dung kién thirc chuyén nganh vao thyc té va hinh thanh cic ning lyc huéng din
nhitng ngudi méi bat dau tham gia nghién ctru. Trong qua trinh thyc hién luan an, nghién
ctru sinh danh thoi gian lam tro giang cho nguoi hudng dan véi thoi lugng tuong duong
02 tin chi. Cac hoat dong tro giang ctia nghién ctru sinh bao gdm giang day cho sinh vién,
hoc vién cao hoc cac hoc phén co lién quan dén dé tai luan 4an va hudng dan sinh vién,
hoc vién cao hoc thuc hién luin vén tbt nghi¢p. Trong do, nghién ctru sinh phai tham gia
huong dan thuc hién 01 luan van dai hoc hay 01 luan van cao hoc.

- Cong bd bai bio khoa hoc: Trong thoi gian thuc hién luan an tién si Hoa 1i thuyét
va hoa li, nghién ctru sinh phai cong bd cac bai bao khoa hoc voi ndi dung lién quan dén
két qua nghién ctr dé tai luan 4n. Yéu cau vé cong bd bai bao khoa hoc dugc trinh bay nhu
sau.

- La tac gid chinh (hoac dai di€n) ctia bao cédo hdi nghi khoa hoc, bai bdo khoa hoc

dugc cong bd trong cac an pham thude danh muc WoS/Scopus, hodc chuwong sich tham
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khao do cac nha xuit ban qudc té c6 uy tin phat hanh, hodc bai bio ding trén cac tap chi
khoa hoc trong nude duge Hoi dong chirc danh Gido su nha nuéc quy dinh khung diém
danh gia t6i 0,75 diém trd 1én theo nganh dao tao, hodc sach chuyén khao do cc nha xuét
ban c6 uy tin trong nudc va qudc té phat hanh.

- C4c cong bd phai dat tong diém tir 2,0 diém trg 1én tinh theo diém t6i da do Hoi
ddng chirc danh Gido su nha nude quy dinh cho mdi loai céng trinh (khong chia diém khi
c6 dong tac gia), co lién quan va déng gop quan trong cho két qua nghién ciru dugce trinh
bay trong luédn an.

- Cac yéu cau vé cong bd khoa hoc ¢ thé dugc thay thé bang minh ching 13 tac gia
hoic dong tac gia ctia 01 két qua nghién ctru, tmg dung khoa hoc, cong nghé di dang ky
va dugc cap bang doc quyén sang ché qudc gia, qudc té; hodc 01 giai thuong chinh thirc
ctia cudc thi qudc gia, quic té duoc cong nhan boi co quan quan 1y nha nude cd tham
quyén dbi véi linh vic nghé thuat va nhom nganh thé duc, thé thao; ¢6 lién quan va dong
gop quan trong cho két qua nghién ctru duoc trinh bay trong luan an.

- Ngoai cac yéu cau vé cong bd khoa hoc trén ddy, nghién ctru sinh phai co it nhat
01 cong trinh dang trén Tap chi khoa hoc Pai hoc Pong Thap.

- Céc cong trinh nghién ciru phai nam trong khoang thoi gian hoc tap, nghién ctru
ctia nghién ctru sinh (bao gdm ca thoi gian gia han, néu co).

Nghién ctru sinh duoc khuyén khich cong b bai bao khoa hoc trén céc tap chi khoa
hoc chuyén nganh quéc té ¢ uy tin trong danh muyc ISI, SCOPUS.

- Hoan chinh luéin an: Trén co sé cac két qua thu duoc tir hoat dong nghién ciru
khoa hoc, nghién ctru sinh Hoa i thuyét vfa hoa li viét va hoan chinh luan an. Thoi luong
cho hoat dong hoan chinh luén an twvong duong véi 6 tin chi. Luan an tién si Hoa li thuyét
va hoéa li phai dam bao cac yéu cau vé hinh thirc theo qui dinh ctia Truong Pai hoc Pong
Thap. Luan an phai dugc trinh bay theo quy dinh vé trich din va trinh bay tai liéu tham
khao, trinh bay ludn van thac si, ludn an tién si cua Truong Pai hoc Déng Thép. Luén an
tién si c6 khdi lugng khong qua 150 trang A4. S6 trang ciia luan 4n tién si duoc tinh tir
phﬁn mé dau cho dén hét phﬁn tai liéu tham khao. Phan két qué nghién ctu, bién luan,
thao luan khong nho hon 40% tong s6 trang cta luan an. Lun 4n phai tuan thu phap luat
vé bao vé quyén so hitu tri tué. Luan an phai trich din day du va chi rd nguon tham khao
cac két qua nghién ciru ctia cac tac gia khac theo quy dinh. Trong trudng hop ludn 4n sir
dung noi dung cong trinh khoa hoc ciia tap thé ma nghién ctru sinh 1a dng tac gia thi phai
c¢6 van ban dong ¥ clia tac gia chinh (hodc tac gia dai dién) cua cong trinh d6 hoic cua tat
ca cac dong tac gia khac cho phép nghién ctru sinh dugc sir dung két qua cia nhom nghién

ctru (néu khong xac dinh duge tac gia chinh, tac gia lién hé). Ludn an phai dap tmg yéu
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ciu vé ra soat, chdng dao vin bang phin mém chuyén dung theo quy dinh cia Trudng
Dai hoc Pdng Thap. Luin an phai tuan thu cac quy dinh khac cua phap ludt sé hiru tri tué.
Hiéu trudng Truong Dai hoc Dong Thap thanh 14p Hoi dong danh gia luan 4n tién si theo

quy dinh.



8. Cac hoc phin bd sung tir chwong trinh Thac si Héa li thuyét va héa li

1. HOA HOC LUQNG TU NANG CAO
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan (tiéng Viét): Hoéa hoc lwong tir ning cao
- Tiéng Anh: Advanced Quantum Chemistry
- M4 hoc phan: TPC.801
- S6 tin chi: 03; sd gio tin chi: 150 (30/15/105)
- Hoc phan diéu kién (néu c¢6): Khong c6
- B0 mon phu trach day hoc: Hoa hoc; Khoa: Su pham khoa hoc Tu nhién
2. Muc tiéu hoc phan

2.1. Cung gép ‘cho ngg:c‘ri hoc mot sb co so cua co hoc lugng tir ing dung trong hoéa hoc,
cac li thuyét vé lién két héa hoc, mot s6 phuong phap tinh trong héda hoc lugng tu,....
2.2. Huéng dan ngudi hoc van dung cac li thuyét vao giai quyét mot sd bai toan co ban
cua hoa li thuyeét.
2.3. Binh hudng ngudi hoc van dung duoc kién thirc vao hgc tap, nghién ctru khoa hoc va
day hoc ngi dung lién quan trong chuong trinh hoa hoc pho thong.
3. Tong quan vé hoc phan

‘ Hoc ph,ﬁn nay la bét bude chung qho qéc phuyén nganh dao tao thac si Hoa hoc. Hoc
phan cung cap cho ngudi hoc nhiing van dé cot 16i:

H¢ théng hoa kién thirc co s& dd duoc hoc ¢ bac dai hoc, mé rong va phat trién &
ting noi dung cua hoc phan Hoa hoc lugng tir, mot linh vye khoa hoc ¢6 vai tro chu dao
trong hoc tap, giang day, nghién ciru Hoa hoc hién dai: co s6 co hoc lugng tir, mot sO van
dé vé ddi xtng phan ti, ly thuyét vé lién két hoa hoc, so luge vé mot sd phuong phéap tinh
trong hoa hoc lugng tir, vé d¢ am dién.....

‘ Vé phuong phap luan: phuwong phap luong tir khao sat hé vi md; phuwong phap tién
de va rong hon la phuong phép tu duy bién ching; phuong phap tu hoc, tu nghién ctru.
Lién hé voi ndi dung hoc tap cua céac hoc phr:in trong chuong trinh dao tao: Hoa vo
co, Hoa hitu co va mot s6 ndi dung trong chuong trinh gido duc hoa hoc pho thong.

4. Chuin dau ra

M Mo ta chuin diu ra Anh xa véi | Mic dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 | Panh gia cac khai niém, qui luat, 1i thuyét va noi | PLO1, PLO2, 5
dung lién quan trong gidi han ctia hoc phan. PLOS




4.2 Ky niang
CLO2 | Van dung céc li thuyét, qui ludt gia quyét thanh | PLO3, PLOA4 4
cong bai toan co ban cua hoa li thuyét trong tung
ndi dung cu thé.
CLO3 | Xay dung chu déq day hoc phu hop véi chuong | PLO3, PLO4, 5
trinh gido dyc ph6 thong moén Hoa hoc dap tng | PLOS
yéu cau gido duc pho thong
4.3 Mirc tu chi va chiu trach nhiém
CLO4 | T6 chitc duoc hoat dong Ung dung tl}énh tuu | PLO7 5
khoa hoc chuyén nganh trong day hoc boi dudng
hoc sinh gidi.
CLOS5 | Trung thyc, khach quan trong viéc thuc hién tinh
toan, xu ly, biéu dién, dién giai cac két qua tinh PLOS 5
todn hoa hoc luong tu.
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
S6 tiét Phwong phap, Chuan bi
Chuong/Noi dung CDR | hinh thirc to cua nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. MOQT SO | 4 | 3 | 17 | CLOL, | - Phuongphéap: | Nghién ctru dé
VAN DE CO SO CLO2, |GV:  thuyét | cuong hoc
1.1. Cac cong cu cua Co gtgi’ L”rlh? nfe)lf “Dh pl?an, ’nghuig
hoc lugng tir: toan tir va cL 05’ d{Along, 4t van gu’u cac noi
ham song o g:Jér:)g trinktlroPé%
1.1.1. Toan tur t};\e/o lamnh‘ci)lr?? liéu t’ham
1.1.2. Ham séng bdo céo, thio khao; chuan b
12.  Phuong trinh lugn, lam bai | 727 %ﬁ:f bdo
- Sdi ip, xiy dung | yeu
Srodingo (Schrédinger) tap, xay dung | “x° 7 o
cha dé day hoc | 2! cua glang
1.2.1. Dang phuong (du kién).; " | vién; két nodi

trinh khai quat, trang
thai dung

1.2.2. Loi gidi (nghiém)
cua phuong trinh

1.3. Thuyét biéu dién
trong Co hoc lugng tir
1.3.1. M¢ dau

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

cac ngi dung
cod lién quan
voi ndi dung
trong chuong
trinh mon hoa
hoc GDPT




1.3.2. N6i dung

1.4. Phuong phap bién
phan

1.5. Sy gan dung 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 séng dinh thic
1.7.1. Nguyén li phan
do1 xtirng

1.7.2. Ham soéng dinh
thirc

Chuong 2. PO AM
DIEN

2.1. b6 am dién nguyén
tur theo Pauling

2.1.1. Khai niém

2.1.2. Thang d6 am dién
twong doi cua Pauling

2.2. Bo am dién theo
Mulliken

2.2.1. Co s& va biéu
thire tinh

2.2.2. Thang d6 am dién
tuyét doi

2.3. b6 am dién obitan

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

2.3.2. B am dién obitan
2.4. Do am dién nhom
2.4.1. Khai niém

2.4.2. Phuong phap xac
dinh

14

CLO1,
CLOZ,
CLOg,
CLO4,
CLOS

- Phuong phéap:
GV: thuyét
trinh; néu tinh
hubng, Dit van
dé,...

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

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

Nghién ciru dé
cuong hoc
phan, nghién
curu cac noi

dung  trong
giao trinh, tai
liéu tham

khéo; chuan bi
ndi dung bio
cao theo yéu
cu cla giang
vién; két ndi
cac ndi dung
cd lién quan
vol nd1 dung
trong chuong
trinh mon hoa
hoc GDPT




2.5. Vai tro cua do am
dién trong hoa hoc

2.5.1. Trong nghién ciru

2.5.2. Trong giang day

Chuong 3. 21 | CLOL, | - Phuong phap: | Nghién ciru dé
T ‘ CLQO3, | trinh; néu tinh | phan, nghién

31 quu}f) d’01 xung va CLO4, | huong, Batvan | ctu cac ndi

toan tu doi xung CLO5 | dé,.... dung  trong

3.1.1. Yéu t6 dbi xtng HV lam viac | 9i@0 trinh, tai

3.1.2. Todn t (phé theo nhém: licu tham

oo loan tr (phép) b , th". khéo; chuan bi

doi ximg o T I noi dung bao

T luan, lam bai | 7 g oa

3.2. Nhom diém doi t4p; cao theo yéu

xung o cau cua giang

5 1. Mét sb did : - Day hoc theo | vijen,

3.‘ 1 .h ()E soh}em CO SO hinh thire:

va l1 thuyet nhom TI'l.I’C tiép’, truc

3.2.2. Nhém diém doi tuyén; két hop

xung tryc tuyén va

3.3. Biéu dién nhom trye tiep.

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

hoa hoc

3.4.2. Lam don gian hoa

su tinh Hoa luong tr

3.4.3. Bao toan d6i ximg

MO trong phéan trng hoa

hoc

Chuong 4 17 | CLO1, | - Phuong phap: | Nghién ciru dé

HAI THUYET VE g::gg G\VF]_ thuy erf choe hh?c

LIEN KET HOA HOC » | trinh; neu tinh | phan, - nghien

] , CLO4, | huong, Batvan | ctu cac ndi

4.1. Thuyét lién két hoa CLO5 dé’ .. dung trong

tri (VB N o

11 (VB) HV lam viée glAao trinh, tai

4.1.1. Co s& ligu tham

theo nhém:
bao cao, thao

khao; chuén bi
nd1 dung bdo




4.1.2. So dd hoa tri va
bai toan benzen.

4.2. Thuyét obitan phan
tu (MO)

4.2.1. Co so

422. Xét cac lien két
hoa hog trong don chat,
hop chat

luan, lam bai
tap, xay dung
chu dé day hoc
(du kién);

- Day hoc theo
hinh thuec:
Tryc tiép, truc
tuyén; két hop
truc tyyén va

cao theo yéu
ciu cua giang
vién; két ndi
cac ndi dung
cd lién quan
vol nd1 dung
trong chuong
trinh mon hoa
hoc GDPT

4.2.3. S6 hang phan tir tryc tiep.
Chuong 5 18 | CLO1, | - Phuong phap: | Nghién ciru dé
THUYET MO g::gg GV " fhu}’érf cuong h}}?c
TRUONG TU HOP , trlrl : nel.j t”;] p,an, ,ng 1eAr}
" ] 5 CLO4, hgong, batvan [ ctu cac noi
5.1. Biéu thirc nang CLOS | dé,... dung  trong
1 ho mot cau hinh 40 th Ni
uoggc 0 mot cau hin HV lam viée g'lAao trinh, tai
Vo dons theo  nhom: | €U tham
5.1.1. Ham song, toan tir béo cdo, thao kl}éo; chuan bl
Haminton luin, 1am bai | 19! dung béo
512 Bidu thic ni tﬁﬁ" cdo theo yéu
1.2, Bieu thuc nang ap, cAu cia giang
lugng - Day hoc theo | yijén.
5.2. Hé phuong trinh hinh thue:
Hartree - Fock Tryc tiép, tryc
(Hactori-Foc) tuyén; két hop
. tryc tuyén va
5.2.1. Ap dung phuong truc tié
. 1K A uc tiep.
phép bién phan
5.2.2. Hé phuong trinh
Hartree - Fock
5.3. H¢ phuong trinh
Roothaan (Ruthan)
5.3.1. Mé dau
5.3.2. H¢ phuong trinh
Roothaan
5.4. H¢ vo mo
5.4.1. Ham séng khong
bi han ché
5.{.2. Ham mat do spin.
Biéu thurc nang luong
Chuong 6 18 | CLOL, | - Phuong phap: | Nghién ciru dé
CLO2, | GV: thuyét | cuong hoc




MO PAU VE TUONG
TAC CAU HINH

6.1. Cac khai ni¢m
6.1.1. Ham song dinh
thirc trang thai co ban hé¢
vo kin

6.1.2. Ham song kich
thich don, bdi (doi,
ba,...)

6.1.3. Tuong tic ciu
hinh (CI)

6.2. So luogc vé 1oi giai
phuong trinh Srodingo
6.2.1. Toan tu
Haminton, ham séng
6.2.2. Tri riéng nang
luong E, dang ma tran
cua E.

6.3. Bai toan Hz theo Cl
6.3.1. Ham song

6.3.2. Loi1 giai phuong
trinh Srodingo
6.3.3. Dang ma tran cua
E, bi€u thirc cac phan to
cua E theo CIL.

CLO3, trir]h; néu tir)h
CLO4, | hudng, bt van
CLOS | de,...
HV lam viéc
theo nhom:

bao cao, thao
luan, lam bai
tap;

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

phan, nghién
cuu cac nodi

dung trong
giao trinh, tai
liéu tham

khao; chuén bj
ndi dung bao
cao theo yéu
ciu cua giang
vién.

Téng:

30

15

105

6. Yéu cau doi voi nguoi hoc

- Tich cuc hoan thanh cac nhi€ém vu hoc tap.

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

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

Pi¢m thanh Hinh thire . Trong
phén t6 chirc danh gia MT/CPR Quy dinh )
Diém chuyén | Thai dg hoc tap Dép ung yéu 0,1
can cau hoc tap




- Thuyét trinh, thao | CLOL, - Bai thuyét trinh
Piém qua trinh lugn 7 gtgg’ - Hoan thanh tiéu
- Bai ti€u luan, CLO4: luan , 04
- Bai giai cac bai tdp | CLO5 - Chuan bi bai giai
_ Bai kidm tra giira ki cho cac bai tap
- Tham du hoc du
thot gian va lam bai
kiém tra.
Thi HP Ty luan (hodc bai | CLOL, - Tham dy 80% tiét | 0,5
bao cao khi hoc truc | CLOZ, 1y thuyét
tuyén) gt82: - Thi viét 120 pht
CLO5
8. Tai liéu hoc tap
Muc dich sw
Tén tac gia/nam/tén tai liu/nha xuit | Dia chi khai dung
STT A e an
ban thac tai licu

Tailiéu | Tham
chinh khao

1 | Nguyén Dinh Hu¢, Nguyén Dtc Chuy, | Trung tam TT -

Thuyét luong tir vé nguyén tur va phan tu. | Thu vién Lé Vii X

Hai tap; NXB Giao duc, 1986 Hung

Tran Van Tan, Trin Qudc Tri, Gi4o | Trung tdm TT -
2 trinh hod hoc luong tw tinh todn, NXB | Thu vién Lé Vi X

Giao duc, 2016. Hung

Lam Ngoc Thiém, Co s¢ héa hoc lwong | Trung tdm TT - X
3 fir, NXB KH&KT 2008 Thu vién Lé Vi

Hung

P. W. Atkins and R.S. Friedman, | Trung tam TT - X
4 Molecular Quantum Mechanics, Third | Thu vién Lé Va

Edition, Oxford Univ. Press, 2000. Hung

9. Thong tin vé giang vién day
Giang vién 1:
- Ho va tén: Tran Quéc Tri
- Chtrc danh, hoc ham, hoc vi: GVCC, PGS. TS

- Pon vi cong tac: Trudng Pai hoc Péng Thap




- Dién thoai: 0918329364

- Email: tgtri@dthu.edu.vn

- Hudng gidng day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
Giang vién 2:

- Ho va tén: Bui Tho Thanh

- Churc danh, hoc ham, hoc vi: GVCC, PGS, TS

- Bon vi cong tac: Truong Pai hoc Khoa hoc ty nhién Tp. HO Chi Minh
- Dién thoai: 0913127475

- Email: btthanh@hcmus.edu.vn

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


mailto:btthanh@hcmus.edu.vn

2. HOA VO CO NANG CAO
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: HOA VO CO NANG CAO
- Tén tiéng Anh: Advance inorganic chemistry
- M3 hoc phan: TPC.802
- S6 tin chi: 3; Tong sb tiét tin chi (LT/ThH/TH): 150 (30/15/105)
- Hoc phén diéu kién (néu cé): khdng co
- B6O 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

- Vlet va goi tén cac nguyén t6 va hop chat vo co nhu: cac hop chét nhi phan, acid,
base, mudi, mudi kép.

- T cac kién thirc vé hod hoc cac nguyén t6 dé giai thich va tinh cac bai toan hoa
hoc trong mot s6 dé olympic hoa hoc.

- Van dung cac 1y thuyét hoa hoc dé giai cc bai toan vé thanh phan ton tai trong
dung dich, tinh pH va cac thanh phan ctia chung; thiét 1ap dugc so do pin dién tir cac gia
tri thuc nghiém da cho trong cac phan trng oxy hoa — khir.

- Giai thich ban chat lién két trong phtic chat theo thuyét VB, trudong tinh thé va
thuyét MO; Tinh dugc céac bai toan lién quan dén thong so tach, A; nang luong ghép doi,
P, budc song va xac dinh mau xéc cua mot s6 phic thuong gap.

- M6 ta duoc vé cau tao va lién ket nguyén tir trong vat lidu ran va giai dugc cac
dang bai tap c6 lién quan dén cac thong sd ctia mang tinh thé cta vat liéu.

- Giai thich dugc céc tinh cht co ban, cac phuong phap téng hop va dic trung tinh
chat, cac img dung quan trong ciia mot s loai vat liéu “than thi¢n moéi truong” dang dugce
quan tam nghién ctru nhiéu hién nay.

3. Tong quan vé hoc phan

Chuyén dé nay gém c6 hai phan, trong d6 phén mot nham 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 s kiéu mang tinh thé quan trong; gi6i thiéu dén hoc vién mot s6 loai vat liéu

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



4. Chuin dau ra

A g2 X aA Anh xa véi
Mo ta chuan dau ra g e do
Ma . CPR Mire do
(CLOs — Course Learning Outcomes) CTPT nang lyc
4.1. Kién thirc
CLO 1 Ggal thlch va tl,nh cac bai toan hoa hoc trong mot s6 PLO1L 4
deé olympic hod hoc.
CLO 2 Ggal .cact)al 'foarll vé fiugg dich va .tAhlet 1ap duoc so PLO? 4
do pin dién tu cac gia tri thuc nghiém
CLO 3 GAla}Athlch banA chat llenA’ket va t1n£1 todn cac thong PLO? 4
s0 lién quan dén hop chat phuc chat.
CLO 4 Dve xuat ca(f phuoPg I?hapAtor}Ag hQ‘P va giai thich céac PLO1L 3
dac trung tinh chat cia vat liéu vo co.
4.2. Ky nang
CLOS T%le.lAn@n kha nAang tui h(ac, tu nghién clru cac van dé PLO3 4
c6 lién quan dén Hod vo co
CLO6 Thafr} z(?na tot cac hoat dong theo nhom trong va PLO5 5
ngoai 16p hoc
4.3. Mirc tu chi va chiu trach nhiém
CLO 7 Cf’ y Ehu’c ky ludt va ton trong tinh doan két trong PLOG 5
tap thé
CLO 8 lirung thu’c.:i tu E:hu trong viéc thiét 1ap ké hoc hoc PLOS 5
tap va nghién ciu
5. N¢i dung va phwong phap, hinh thire t6 chirc day hoc
S6 tiét Phwong phéap, | Chuén bi
Noi dung CDR | hinh thire to cua nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. Danh phép cic | 03 | 02 | 10 | CLOS5 |- Thuyét trinh, | - Doc tai ligu
hop chat vé co CLO 6 | &idi thich, thao | [1, tr 68-114]
1.1. Danh phap cac hop CLO 7 lugn nhém, bdo | - chia nhem
A . Al +A Cao. B A
chat nhi nguyén to thdo luan (4-6
CLO8 | . Day hoc tryc hoc
tiep hodc ket | vien/nhom).
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S6 tiét Phwong phap, Chuin bj
Noi dung CDR | hinh thire to cia nguoi
LT | ThH | TH chirc day hoc hoc
1.2. Danh phap cua cac hop hop truc tiép | - Nhom duoc
chat chira ion da nguyén tir véi truc tuyén | chon bao cao
1.3. Danh phap cac acid, - Hoc vién béo phai hnf-’p bl,al
base cao két qua dua zglcl) pham 5ao
1.4. Danh phap cac mudi, Vaod cac nhiém
mudi hydrate va mudi kép Vi duoc glao
Chuong 2 Hoéa hoc cac | 04 | 02 15 |CLO1 |- Thuyét trinh, | - Poc tai liéu
nguyén to phi kim nang CLO 5 | gidi thich, thao [2]
cao ’ CLO 6 lu,an nhom, bao | Chia nhém
2.1. Nhirng tinh chét chung cao. thao luan (4-6
cua cac nguyén to phi kim CLO7 |. Day hoc truc | hoc
2.2. Tinh chét dic biét ctia CLO 8 | tiép hodc l,iét vién/nhom).
mét s& nguyén t6 phi kim hgl?m:“ic Gep | - Nhom duge
, vOi tryc tuyén .
2.3. Ung dung quan trong A, ch(?p beio a0
cia mot 6 nguyén 6 phi - Hoc vién bio | phii ndp lai
Kim cao két qua dya | san pham bao
vao cac nhiém | cao
vu duogc giao
Chuong 3. Hod hoc ciac| 04 | 02 | 15 |CLO1 |- Thuyét trinh, | - Poc tai liéu
nguyén to kim loai niang cLO 5 | gidi thich, thao | [3]
cao ‘ cLO6 lL}an nhom, bdo | _ Chia nhém
3.1. Gi6i thidu chung vé céc cao. théo luan (4-6
nguyén to kim loai CLO7 |- Day hoc truc hoc
3.2. Tinh chét ctia cac don CLO 8 |tiep hodc ket | vien/nhom).

chat va “hop chat cac
nguyén to0 nhom IA, TIA,
A

3.3. Mot sd dac trung cua
cic nguyén to kim loai
chuyén tiép

3.4. Tinh chét cua cac don
chat va hop chat céc
nguyén t6 nhom IB, IIB,
VIB, VIIB, VIIIB.

hop truc tiép
Vo1 trye tuyén

- Hoc vién bao
céo két qua dya
vao cac nhiém
vu dugc giao

- Nhom duoc
chon bao cao
phai ndp lai
san pham bao
cao
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S6 tiét Phwong phap, Chuin bj
Noi dung CDR | hinh thire to cia nguoi
LT | ThH | TH chirc day hoc hoc
Chuwong 4. Mt s6 phan | 04 | 02 | 20 | CLO 2 |- Thuyét trinh, | - Poc tai liéu
ung quan trong trong CLOS giai thich, thao | [4]
Hoa hoc v6 co ludn nhom, bédo | _ Chia nhém
N ST : CLO6 | cao o
4.1. Mot s6 cac phan loai : thao luan (4-6
phan tmg trong Hod hoc Vo CLO7 |. Day hoc truc | hoc
co CLO 8 | ti€p hodc ket | vien/nhom).
4.2. Phan tmg két tia hgl?m:“-ftc Gep | - Nhom duge
vai tryc tuyén L
4.3. Phan trng oxy hoa khtr o ch?p belo cao
7 o - Hoc vién bao | phai nop lai
4.4. Phan tmg oxy hoa khur cao két qua dya | san pham bao
4.5. Thé dién cuc va pin vao cdc nhiém | cao
dién vu dugc giao
Chwong 5. Ho4 hoc phire | 05 | 02 | 20 | CLO 3 |- Thuyét trinh, | - Poc tai liéu
chat nang cao CLO5 igie}i thlilc,h, t}];ailo [5, 7]
5.1. M¢ dau vé hoa hoc CLOG | et O, DA Chia nhom
phtre chat cao. théo lugn (4-6
. CLO7 |._
5.2. Lién két hoa hoc trong ) P ay h?c tr1_1;c h?P i
phirc chit CLO 8 Ezg ilr(zrac t!iet vién/nhom).
) ' Uc  tep | | wha
5.3. Cac phan ng va co ché v6i truc tuyén . hljﬁotr)rgli odigg
han rng t htrc chat i
PRR RS oS PRTe ext - Hoc vién béo | phai nop lai
5.4. Mot s6 phirc chat ¢ cdo két qua dua | san pham bao
hoat tinh sinh hoc vao cac nhiém | cdo
vu dugc giao
Chuong 6. CAu trdc mang | 04 | 02 | 15 |CLOS5 |- Thuyét trinh, | - Doc tii lidu
tinh theé cua vat liéu giai thich, thao | [6]
CLOG6 luAn nhom. bé
6.1. Céu tao va lién két CLOT | ot TOML DA - Chia nhém
nguyén tir trong vat liéu ran cao. thdo luén (4-6
CLOS8

6.2. CAu tao mang tinh thé
1y twong cua vat li€u ran
6.3. Cau tao mang tinh thé
thuc cua vat liéu ran

6.4. Cau trac va tinh chat
cua mot sO ki€éu mang tinh
thé quan trong

- Day hoc truc
tiép hodc két
hop truc tiép
véi truc tuyén

- Hoc vién bao
céo két qua dua
vao cac nhiém
vu duoc giao

hoc
vién/nhom).

- Nhém duoc
chon bao céo
phai ndp lai
san pham bao
cao




12

S6 tiét Phuong phap, Chuin bj
Noi dung CDR | hinh thire to cia nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 7. Mot so loai vat | 06 | 03 | 20 | CLO 4 |- Thuyét trinh, | - Poc tai liéu
liéu “xanh” CLO5 igia:li tl?}ilclh, t}ble}o [6]
7.1. Mot s6 loai vat lidu c6 Uuah nhom, bao | chia nhém
: CLO6 | cao s
dung luong hap phu cao ' thao luén (4-6
CLO7 |._
7.2. Vat li¢u quang xuc tac P y h?c m{rc hf')AC ]

] CLO 8 | tiep hodc ket | vien/nhom).
composite tng dung trong voi tryc tuyén | hNholgnr duc;rc
Xt Iy moi truong L, | chon bao cao

) ) . - HQC’ vién bdo | phai nop lai
14. (;ac_ Aphuong phap ché cao két qua dya | san pham bao
tao vat licu vio céc nhiém | cdo
7.4.1. Phuong phap co hoc vu dugc giao
7.4.2. Phuong phap ly - hoa
7.5. Céc phuong phép 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. Ph6 hong ngoai
7.54. Pho SEM-EDS,
SEM, TEM
7.5.5. Pho phan xa khuéch
tan tr ngoai kha kién (UV —
Vis)

Tong 30 | 15 | 105

6. Yéu cau doi voi nguoi hoc

- Pi hoc dung gio, day du, dong gop y kién xay dung bai, tich cyc tham gia thao

luan nhom.

- Chuan bi t6t bai hoc trudc khi 1én 16p, thuc hién tot nhitng yéu cau va nhiém vu

cua GV da giao.

- Xac dinh dugc muc ti€u cua mon hoc, lya chon phuong phap tu hoc phu hop,
tham khao cac tai li¢u duogc gidi thiéu, va tu tim doc cac tai liéu co lién quan

7. Phwong phap, hinh thirc danh gia két qua hoc tap
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Diém . oy N¢i dung danh
thanh | Hinh thue o | pp gia Quydinh | 1*9n8
A chirc danh gia i)
phan
- Chuyéncan |CLOS5 |Mic do dong gop | - Tham gia hoc
L -Péng gop xdy | CLO 6 | xdydung bai hoc | tap day du 10%
dyng bai CLO7 ’
CLO 8
Thuyét trinh | CLO5 | Bai bao cao theo | - ‘Tét ca hoc vién
cac noi dung | CcLO6 |tung chu dé cua | déu tham gia bao
2 thao luan theo nhoém (t€n chu dé; | cao it nhat 1 lan | 10%
; CLO7 n ) . .
nhom CLO S ndi dung; hinh | danh gi4 dat
thirc)
- Lam kiém tra | CLO 1 | Kiém tra ty ludn 60 | - Tham dy it nhat
ngay sau khi|cLo2 |phut 80% so tiet ly
3 Eét thic mon CLO 3 thuyét 30%
oc
i CLO 4
Thi két thic | CLO 1 | Thi ty luan 90 phut | Thyc hi¢n dung
4 | hoc phan CLO?2 nhiing quy dinh ¢ | 500
CLO 3 cac muc trén
8. Tai li€u hoc tap
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
Neil G. Connelly, Ture Damhus, Richard M.
1 Hartshorn, Alan T. Hutton (2005), Nomenclature Gidne vien «
of Inorganic Chemistry (IUPAC ang v
recommendations), RSC.
Hoang Nham (2017), Héa hoc Vo6 co Co ban, Tdp Thu vidn
2 | 2, Cdc nguyén té Héa hoc dién hinh, NXB GD ' X
LVH
Viét Nam.
TS. Bui Van Thang (chi bién), ThS. Pham Minh
Xuan, ThS. Tran Thi Xuan Mai, ThS. Pang Thi Thu vien
3 | Thu Lidu, ThS. Trin Thi Ngoc Anh, TS. Nguyén LVVH- X
Van Hung (2020), Hoa hoc cac nguyen to kim
logi, NXB bai hoc Can Tho
4 Nguyén Duy Ai (2010), Mot s6 phdn vmg trong | Thu vién X
Hoa hoc Vo co, NXB GD. LVH
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Muc dich swr

] Dia chi dung
STT Tén tac gid/nam/tén tai licu/nha xuat ban khai thac :
tai lieu | Tailiéu | Tham
chinh | khao
c | LéChikién, Héa hoc phitc chat, NXBDHQG Ha | Thu vién «
Noi, 2006. LVH
TS. Nguyén Van Hung (chi bién), TS. Bui Thi
Minh Nguyét, TS. Bui Van Thang, ThS. Nguyén Thu vidn
6 | Htru Nghi, ThS. Nguyén Ngoc Bich, ThS. Pang LVH X
Thi Thu Liéu (2020), V4t ligu vé co, NXB Dai
hoc Can Tho
. Tran Thi Binh, 2008 Co sé Héa hoc phirc chdt, | Thu vién «
NXB KH&KT. LVH

9. Thong tin vé giang vién day
Giang vién 1: TS.GVC. Nguyén Vin Hung
S6 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 Théng
S6 dién thoai: 0986671145; Email: bvthang@dthu.edu.vn

Co quan cong tac hodc dia chi: Truong Pai hoc Pong Thap



15

3. HOA HUU CO NANG CAO
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Hoa hoc Hitu co Nang cao
- Tén tiéng Anh: Advance Organic Chemistry
- M hoc phan: HHHC 505
- Sé tin chi: 03; Tong s tiét tin chi (LT/ThH/TH): 150 (30/15/105)
- Hoc phan diéu kién: khong c6
- B0 mon 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 cé thé:
- Giai thich dugc mét sb tinh chat cua hop chét hiru co

- Viét dung co ché 1ap thé va xac dinh dugc hudng tao san pham chinh cho cac phan
ung hiru co

- Xac dinh duoc dac trung Vé ciu tao cua hop chat hitu co tir két qua phé) dd tur cé(;
pho: tir ngoai (UV — Vis); pho hong ngoai (IR), cong hudng tir proton (*H-NMR), pho
khoi lugng (MS)

- Phan biét dugc khung cac hop chat hitu co ¢6 hoat tinh sinh hoc quan trong trong
tu nhién

3. Tong quan vé hoc phan

Chuyén dé Hoa hoc Hiru co ning cao nghién ctru chu yéu céc kién thirc vé: cdu tao
hod hoc va ciu trac khong gian; cAu truc electron va hiéu ung cAu truc; quan hé gitra cu
trac va mot s6 tinh chat; co ché phan ting trong hoa hoc htru co; nhiing déc trung cua cac
phuong phép pho: tir ngoai (UV — Vis); phd hong ngoai (IR), cong huong tur hat nhan (*H-
NMR, 13C-NMR ), ph6 khéi lwong (MS); gi6i thiéu mot sd hop chét thién nhién c6 hoat
tinh sinh hoc

4. Chuén dau ra

b ta An da Anh xa véi
Mo ta chuan dau ra 4 T AR
(CLOs — Course Learning Outcomes) CTPT glu

4.1. Kién thirc

CLO 1 Giai tl}lch duqcﬂsu Plen thién v¢& tinh chat acid va PLO1L 3
base cua hop chat hiru co

Viét dugc co ché 1ap thé cua cac phan tng trong

CLOZ |} 04 hitu co

PLO2 4
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1.1.1 Thuyét ciu tao hoa
hoc

1.1.2. Pong dang

1.1.3. Pong phén cau tao
1.2. Cau hinh va dong
phan cau hinh

1.2.1. Khdi niém cau hinh
va danh phép ciu hinh
1.2.2. Bong phan hinh hoc

1.2.3. Pong phan quang
hoc

- Trong mdi
budi hoc, GV s&
goi bat ky nhom
nao Ién bao céao
két qua

Xac dinh dugc duoc dac trung vé cu tao cua hop
CLO3 | hét hitu co tir phd UV-Vis: IR: TH-NMR, MS PLO2 3
CLO 4 Phan bl,Ct dugc cac'}(hung hop chat hitu co quan PLO1L 3
trong co trong tu nhién
4.2. Ky ning
CLOS T,he.}Au@n kha nAang tu: hoc, tu~ngh1en curu cac van dé PLO3 4
c6 lién quan dén Hod hoc Hitu co
CLO 6 Thag_l gia tot cac hoat dong theo nhom trong va PLO5 5
ngoai 16p hoc
4.3. Mire tu chi va chiu trach nhiém
CLO 7 Cio y Ehuc ky luat va ton trong tinh doan két trong PLOG 5
tap thé
CLO 8 TArung‘g> thl_l’(‘f,Atl_I c,hu trong viéc thiét 1ap ké hoach hoc PLOS 5
tap va nghién ctu
5. Ndi dung, phwong phap, hinh thire té chirc day hoc
S6 tiét Phwong phap, Chuin bi
Noi dung CDR | hinh thirc to cia nguoi
LT | ThH | TH chirc day hoc hoc
Chwong 1. CAU TAO | 05| 02 | 20 |CLOS5 |- Phuong phép | - Doc tai liéu
HOA HQC VA CAU CLO 6 | gidng day hoc: | [1,6,8,9]
TRUC KHONG GIAN Thuyét trinh, | Chia nhém
£ CLO 7 | giai thich, thao
1.1. CAu tao héa hoc gl » thao luan (2-3
CLO 8 | luan

hoc
vién/nhom).
Hoc vién tu
chon chu dé
(hoac GV goi
Y chu dé&) dé
chuan bi bio
cao

- Nhom duoc
chon bao céo
phai ndp lai
san pham béo
cao
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1.3. CAu dang

1.3.1. Cau dang cua hop
chat mach ho

13.2. CAu dang cua hop
chat vong no

Chwong 2: CAU TRUC | 04 | 02 | 15 |[CLOS5 |- Phuong phap | - Poc tai liéu
ELECTRON VA HIEU CLO 6 | giang day hoc: | [1, 6, 8]
N S CLO 7| giai thich, thao | . .. 1
2.1. Lién ket cong hoa tri CLO8 | [uan ’ thao luan (2-3
2.2. Cac lién két yéu hon ' L
lién két cong hoéa tri ) ;.Frong mot VIen/nhgm).
. budi hoc, GV s€ | Hoc vién tu
2.2.1. Lién ket hydro goi bat ky nhom | chon chu dé
2.2.2. Lién két trong phtrc nao Ién bao cao | (hoac GV goi
chuyén dich dién tich ket qua y chu d¢) (;Ié
2.%.3. Lién két trong hop gggan b1 bdo
chat boc clatrat
, - Nhom duoc
2.2.4. Luc hut Vandevan chon béo cdo
2.3. Hiéu trng electron va phai ndp lai
hi¢u &rng khong gian san pham bao
2.3.1. Hiéu (ing cam tmg cao
2.3.2. Hiéu tng lién hop
2.3.3. Hiéu ung siéu lién
hop
2.3.4. Hiéu tng khong
gian
Chuwong 3: QUAN HE | 05 | 02 | 20 |CLO1 |- Phuong phap | - Doc tai liéu
GIUA CAU TRUC 'VA cLO 5 | giang day hoc: | [1, 6, 8]
MOT SO TINH CHAT Thuyét trinh, | _ M3i HV cin
G . CLOG | giai thich, thao | ... . 2
3.1. Khai niém tinh acid glal thich, thao giai it nhat
— base CLO 7 | luan mot BT ¢o
CLO8 |- Trong mdi

3.2. Phan loai cac hop
chit hiru co cé tinh acid-
base

3.3. Anh hwéng ciia hiéu
ng cdu tric dén tinh
acid-base ciia hop chat
hiru co

budi hoc, GV s&
goi bat ky hoc
vien nao dé
trinh bay két
qua

lién quan, va
chuan b1 it
nhat mdt cau

hoi dé thao
luan
- HV Ién béo

cdo phai ndp
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3.2.1. Tinh acid
3.2.2. Tinh base

lai san pham
bao cao

Chwong 4. CO CHE |09 | 04 | 25 |CLO2 |- Phuong phap | - Poc tai liéu
PI-!AN ITNG~ TRONG CLO 5 | giang day hoc: [2, 6, 8,9]
HOA HQC HUU CO Thuyet trinh, | | \rx v cAn
. 2 CLO6 | giai thich, thao | ... . x
4.1. Phan ung thé ﬁig; ch, thao giai it nhat
4.1.1. Phan tmg thé gbc 8::8 ; ' T x. F{Qt BT €0
. - Trong moi | lién quan, va
4.1.2. Phan 1mg the budi hoc, GV s& | chuan bj it
nucleophin goi bat ky hoc | nhat mot cau
4.13. Phan vung thé vién nao d,é hoi dé thao
electrophin trinh béy két lué.n
4.2. Phéan @ng cdng aua - HV [én bao
) , . cdo phai ndp
42.1. Phan ung cong lai san phim
electrophin bao C40
4.2.2. Phan tung coOng
nucleophin
4.3. Phan wng tach
4.4. Mt s6 co ché phan
ung khac
Chwong 5: NHUNG | 03| 02 | 10 | CLO4 | - Phuong phap | - Poc tai liéu
PAC TRUNG CUA CLO 5 | giang day hoc: | [3,4,7,9]
MOQT SO PHUONG ThuySt  trinh, | _ ~phia nhém
PHAP PHO XAC PINH CLO 6 | giai thich, thao thao luan (2-3
CAU TAO HQP CHAT CLO 7 | luén hoe
HUU CO CLO8 |- Trong mdi | vién/nhom).
5.1. Pho tir ngoai (UV — budi hoc, GV s& | Hoc vién tu
Vis) goi bat ky nhom | chon chu dé
5.2. Phd hf“)ng ngoai (IR) n{i}o Iér) bao cao (,hoécq GY gqxi
5.3. Ph6 cong huéng tir ket qua Y Clglu d.e) c?e
hat nhn cllluan bi bao
6 'H-NMR =
5.3.1. Ph(? - - Nhém duoc
5.3.2. Pho *C-NMR chon béo cao
5.4. Pho khoi hrong phai ndp lai
san pham bao
cao
Chuong 6. GIOI THIEU | 02 | 02 | 10 | CLO4 |- Phuong phap | - Doc tai liéu
MOT SO HQP CHAT CLO 5 | dayhoc: Thuyét | [5, 10]

THIEN NHIEN CO
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HOAT TINH SINH CLO 6 | trinh, giai thich, | - Chia nhom
HQC CLO 7 thao luan thao luén (2-3
6.1. Alkaloid CLO8 |- Trong mdi B?écn/nhém)
. A b ’q“h ,GV ~ ) .
6.1.2. Phan loai nao 18n béo cao | chon chu dé
, Ly o hodc GV goi
ket (hodc GV g
6.3. Ung dung ctqua y chu de) dé
6.2. Terpenoid chuan bi bao
6.2.1. Khai ni¢m cao
6.2.2 Phan loai - Nhém duoc
] chon bdo céo
6.2.3. Ung dung phai np lai
6.3. Steroid san pham bao
o cao
6.3.1. Khai 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
ONTAP +KIEMTRA |02 | 01 | 05 |CLO1|Phuong phép |- Hé thong
CLO 2 | thuc hién: hoa cac kién
- Hé théng héa | thic dd hoc
cackién thirc da | - Néu nhing
hoc va nhiing | van dé con
dang bai tap | vuong mac dé
quan trong ca lop cung
- Ra d& kiém tra | 8131 QUy©t
60 phut - Thyc hién
_ Hinh thic bai kiém tra
th}rc hién: truc 60 phut
tiép trén 16p
Tong 30 | 15 |105

6. Yéu cau doi véi nguoi hoc

- Bi hoc ting gio, day du, déng gop vy kién xdy dung bai, tich cuc tham gia thao lun

nhom.
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- Chuén bi tdt bai hoc trudce khi 1én 16p, thuc hién tbt nhitng yéu cu va nhiém vu

cua GV da giao.

- Xac dinh dugc muc tiéu va chuin dau ra ciia mén hoc dé lya chon phuong phap
tu hoc phu hgp, tham khao céc tai li¢u dugce gidi thi€u, va tu tim doc cac tai liéu co lién

quan.
7. Phwong phap, hinh thirc danh gia két qua hoc tap
Pié¢m thanh | Hinh thirc to N¢i dung . Trong
phén chirc danh gia CDR danh gia Quy dinh )
-Chuyéncan | CLO5 | Mirc do déng | - Tham gia hoc
. - bong gop xay | CLO 6 %Opﬁi dy dyng | tap day du 10%
o ai hoc 0
dung bai CLO 7
CLOS8
Thuyét trinh | CLO3 |Bai b&o céo |- Tét ca hoc vién
cac ndi dung CLO 4 theo timg chu | déu tham gia bao
thdo ludn theo dé cua nhém | céo it nhat 1 lan
P CLO 5 A s A, . .y
5 nhom (t?p chu def danh gia dat 20%
CLOG6 |noi  dung;
CLO 7 hinh thuc)
CLOS8
- Lam kiém tra | CLO 1 | Kiém tra tu | - Tham du it, nhét
ngay sau khi | CLO 2 |luan 60 phut | 80% so tict ly
3 X , A x 20%
két thic mon thuyét
hoc
Thi két thic|CLO 1|Thi ty luin | Thuc hién ding
4 hoc phan CLO 2 | 90 phut nhiing quy dinh & | 50%
cac muc trén
8. Tai liéu hoc tap
Muc dich sw
. . . dung
STT | Tén tic gid/nim/tén tai liéu/nha xuit bin ?h’? C:‘“.l;.h?‘
actatliet | 13j ligu | Tham
chinh | khao
A % T X, 1z ~ | Trung tam hoc
1 Tran Quoc Son. Co s¢ 1i thuyét héa hoc hiru lidn Lé Vi X
co. NXBGD. Tap I, 1974 (tai ban 1982). 'HL‘Jng
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Tran Quéc Son. Co so li thuyét hoa hoc hiru
co. NXBGD. Tap I, 1979

Trung tam hoc
ligu Lé Vi
Hung

Nguyén Hiru Dinh, Trﬁp Thi ba, Ung dung
mot s6 phuong phap phd nghién ctru cau tric
phan tur. Nha xuat ban Gido duc, 1999.

Trung tdm hoc
litcu L& Vi
Hung

Nguyén Dinh Tri€u, bai tap va thuc tap Cac
phuong phap ph6, Nha xuat ban Pai hoc Quoc
gia ha Noi, (2006)

Trung tdm hoc
litcu L& Vi
Hung

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

Trung tam hoc
ligu Lé Vi
Hung

Thai Doén Tinh, Bai tap co sé 1y thuyét Hoa
hoc Hiru co (2005), NXB KHKT

Trung tdm hoc
liéu Lé Vi
Hung

Nguyén Thanh Hong, Céc phuong phap phd
trong hoéa hoc hiru co, Nha xuat ban Khoa hoc
va Ky thuat, 2007.

Trung tam hoc
lidu Lé Vu
Hung

Ng6 Thi Thuén, Bai tdp hoa hoc hitu co, NXB
KHKT, tap I, 2006; tap II, 2008

Trung tam hoc
liu Lé Vii
Hung

Janice Gorzynski Smith (2011), Organic
chemistry, McGraw-Hill, New York

10

Corrado  Tringali (2001), Bioactive
compounds from natural sources, Taylor &
Francis, New York

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 cong tac: Khoa SP KHTN, Truong DH Dong Thap

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

Giang vién 2:
- Ho va tén: TS. Lé Thi Thanh Xuan


mailto:btmnguyet@dthu.edu.vn
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- Dién thoai: 0919272794; Email: Ittxuan@dthu.edu.vn
- Co quan cong tac: Khoa SP KHTN, Truong DH Dong Thap

- Huéng giang day, nghién ctru chinh: Hoa hoc céc hop chat thién nhién; tong hop
hiru co



mailto:lttxuan@dthu.edu.vn
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4. NHIET PONG LUC HQC THONG KE
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phén: Nhiét dong luc hoc théng ké
- Tén tiéng Anh: Statistical Thermodynamics
- Ma hoc phan: TPC.804
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Cung cap cho hoc vién hiéu biét vé mdi lién hé gitra céc théng tin vé cau tric vi mo
cua cac hé nhiét dong va cac thudc tinh vi moé cua hé vat ly cling nhu cac qua trinh xay
ra trong hé phan trng hoa hoc.

2.2. Huéng dan hoc vién xé4c dinh gia trj cac thdng s6 vi mé dic trung cho trang thai cua
hé tur cau trdc vi mo cua cac tiéu phan dé giai thich nguon goc, ban chat ctaa cac hién
tuong, cac qua trinh xay ra trong hé.

2.3. Gidi thiéu cho hoc vién ung dung cua cac phuong phap nhiét dong luc hoc thdng ké
trong viéc xac dinh tinh chat caa cac tap hop khac nhau cua vat chat.

3. Tong quan vé hoc phan

- Tém tat hoc phan: Hoc phan nay cung cap cho hoc vién nhiing hiéu biét vé nhiét
dong luc hoc thdng ké nhu thong ké c6 dién, thdng ké luong tir, va tinh toan cac ham nhiét
dong.

- Piéu kién dé hoc tbt hoc phén: Dé hoc t6t hoc phﬁn nay, hoc vién van c6 hiéu biét
vé nhi¢t dong lyc hoc hoa hoc, hda hoc lugng tir, tiéng Anh cho héa hoc.

-Vai trd cia hoc phan trong chuong trinh ddo tao: Qua hoc phan nay, hoc vién cé
kha nang xac dinh gié tri cic thdng s6 vi mo dac trung cho trang thai cua hé tur cau trdc
vi md cua cac tiéu phan dé giai thich nguon goc, ban chat cia cac hién tuong, cac qua
trinh xay ra trong h¢.

4. Chuin dau ra

M M6 ta chuin diu ra Anh xa véi | Mikc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lye
4.1. Kién thirc
CLO1 Phan tich méi lién hé gitra cac thong tin vé cdu | PLO1, PLO2, 4
trdc vi mo cua cac hé nhiét dong va cac thuoc | PLO5, PLOG6,
tinh vi mo cua h¢ vat Iy cling nhu cac qua trinh | PLO7
xay ra trong hé phan trng hoé hoc.




24

4.2 Ky niang
CLO2 | Xéc dinh gi4 trj cac thdng s0 vi md dic trung | PLO4, PLO6 4
cho trang théi cua hé tu cau trl]g: Vi mo cua cac
tiéu phan de giai thich nguon goc, ban chat cua
cac hién tuong, cac qua trinh xay ra trong hé.
CLO3 Xac dinh tjnh‘chét cua cac tap hop khac nhau | PLO3, PLO4, 4
cua vat chat bang cac phuong phap nhiét dong | PLO6
luc hoc thong ké.
4.3 Murc tu chua va chiu trach nhiém
CLO4 | Trung thuc, khach quan, tu tin trong xac dinh cac | PLO8 5
thong s6 vi md ddc trung cho trang thai cua hé tu
cau trac vi mo.
4. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
S6 tiét Phuwong Chuan bij
A phép, cua nguoi
Chuong/Noi dung ) PR CDbR h‘ll'Ih thie 6 hoc
chure day hoc
Mo dau 1| 0 | 0 |CLOL |- Phuong | - Tim hiéu
1. Béi teong, phuong phap Ehap : gi}fmg Céc 31/(?1 d?}g
nghién’ ctru cua nhiét dong hal’ l;[u ¢, Vf? Mo adu
hoc théng ke oc nhom. }‘Aong1 qutaA tal
. _ iéu hoc tap.
2. Vi tri va tam quan trong hP ﬁy l}llqc ﬂff’
ciia mon hoc inh - thuc Ket
: hop truc tuyén
3. Céch tiép can véi mdn va truc tiép.
hoc
Chuong 1. Céc khéi niém | 7 | 3 | 25 |CLO1 |- Phuong | - Tim hiéu
co ban phap:  giang | cac ndi dung
1.1. Khong gian pha Vél, sur Eal’ }Iu hoc, V?A Cac kbhﬁa'
md ta h¢ trong vAt 1y thong ¢ nhom. ”éffm co’ ban
ké co dién - Day hoc theo }iéon}gl qutaA tai
) LA cu hoc tap.
1.1.1. M6 ta vi md vi md ta Emh thire ket
vims op frpo tuyén
) va truc tiep.
1.1.2. Khéng gian pha,
diém pha, qui dao pha
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1.1.3. M6 ta thong ké hé
nhiéu hat va ham phan bd
thong ké

1.2. Pinh ly vé su bao toan
thé tich pha, cic dang phat
biéu va hé qua

Chuong 2. Co hoc thong ké
c0 dién vé cac h¢ can bang

2.1. Cén bang thong ké

2.1.1. Pic diém cua tap
hop thong ké can bang

2.1.2. Gia thiét ecgodic va
dang tong quat ctia ham
phan bd thdng ké ddi voi
hé can béng nhiét dong
2.2. Phan bd chinh tic
Gibbs

2.2.1. Dang ham phan b
chinh tac. Tich phén trang
thai (tich phan thong ké)

2.2.2. Quan h¢ gitta phan
bo chinh tac va nhiét dong
luc hoc

- Nhiét do théng ké (Mo
dun cda phan bo chinh tac)

- Niang luong tu do théng
ké. Entropi va xic suét
trang thai
- Biéu thirc ctia cac ham
nhiét dong theo tich phan
trang thai

2.3. Phan b6 Maxwell-
Boltzmann va ung dung

2.3.1. Chtrng minh dinh
luat phan bd Maxwell-
Boltzmann. Entropi va xac
suét nhiét dong

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

25

CLO1,
CLO2,
CLO4

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

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

- Tim hiéu
cac ndi dung
vé Co hoc
thong ké cé
dién vé cdc
hé can bang
théng qua tai
liéu hoc tap.
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2.3.3. Phan bd theo ning
lwong va phan bé theo van
toc

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

Chuong 3. Théng ké luong 25 | CLO1, | - Phuong | - Tim hiéu
tur CLOZ2, | phap:  giang | cac ni dung
3.1. Céc dinh ludt phan bé CLO4 Eal’ }f‘f hoc, v Thong ké
lrong tr . tﬁgﬁg qua tt;
3.1.1. Phan bd Bose- ilD Ey 1}1190 t};(e;o liéu hoc tap.
Anhxtanh inh thue ket
. hop truc tuyén
3.1.2. Phan b6 Fermi-Dirac va truc tiép.
3.1.3. Sp se:mh géc dinh luat
phan bd cd dién va lugng
tur
3.2. Nang luong trong
phan tr
3.2.1. Nang luong electron
3.2.2. Nang luong dao
dong
3.2.3. Nang lugng quay
3.2.4. Nang luong tinh tién
3.2.5. Nang lugng hat nhan
Chuong 4. Tinh toan cac 30 | CLO1, |- Phuong | - Tim hiéu
ham nhi¢t dong CLOS3, | phap:  giang | cac ndi dung
4.1. Téng trang thai. CLO4 | bai, tu: hoc, vé Tinh to\an
, hoc nhom. cac ham

4.1.1. Dinh nghia, bié 8 5

Inh nghia, bicu _ Day hoc theo nhiét  dong

thirc toan 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 1y tuong theo
tong trang thai

4.1.4. Tinh toan can bang
hoa hoc

hinh thirc két
hop truc tuyén
va truc tiép.

théng qua tai
liéu hoc tap.
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4.2. Ly thuyét nhiét dung
4.2.1. Nhiét dung cua khi
ly tuéng

4.2.2. Thuyét luong tir vé
nhiét dung

4.2.3. Thuyét nhiét dung
cua Pebye

4.3. Ap suit hoi cua vét rin
4.4. Co hoc théng ké cua

phan tng hoa hoc trong
chat khi

4.4.1. Tinh tan sd va cham
doi1 trong tudng khi

4.4.2. Tinh hang sb téc do
theo thuyét toc do tuyét doi

Téng:

30 | 15

105

6. Yéu cau d6i véi ngudi hoc

- Tich cuc hoan thanh cac nhiém 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

Noi dung
Pié¢m Hinh thirc dwgc dianh Trong
thanh to chirc danh CbR gia Quy dinh %
A o /2 o SO
phan gia (chwong/chu
de)
1 Bai bao cdo s6 1 | CLO1, CLO2, Chuong 1, |Bai bao | 0,25
CLO4 Chuong 2, | cao.
Chuong 3
2 Bai bao céo s6 2 | CLO1, CLO3, Chuong 4 Bai bao| 0,25
CLO4 cao.
3 Bai thi két thac | CLO1, CLO2, Chuong 1, |Bai thi tu| 0,50
chuyén dé CLO3, CLO4 Chuong 2, |luan 90
Chuong 3, | phut.
Chuong 4

8. Tai liéu hoc tap
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Muc dich sw

o77 | Tentic gid/nim/tén tai liéwnha | Dia chi khai thac dung

xuat ban tai liéu Tai ligu | Tham
chinh | khao

1 | Nguyén Dinh Hué, Gido trinh hoa Iy | Trung tdm TT - Thu

I, I, NXB Giao duc, 1982. vién Lé Vi Hung X

2 | Vil Thanh Khiét, Gido trinh Nhiét | Trung tm TT - Thu X
dong hoc thong ké, DPHSP,1973. vién Lé Vii Hung

3 Tran Van Nhan (cha bién), Hod Ii, | Trung tdm TT - Thu X
Tap 2, NXBGD, 1999. vién Lé Vi Hung

4 F. Daniels va R. A. Alberty, Hoa ly | Trung tdm TT - Thu X
tdp 2, NXB DH va THCN 1983. vién Lé Vi Hung

5 PW. ATKINS, Physical Chemistry, | Trung tam TT - Thu X
Oxford University Press, 6 Ed., 2003. vién Lé Vi Hung

7. Thong tin vé giang vién day
Giang vién 1:
- Ho va tén: PGS.TS. Pham Dinh Dii
- Chtrc danh, hoc ham, hoc vi: Phoé gido su, Tién sy
- Chuyén nganh: Hoa 1i 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

- Hudng giang day, nghién ctru chinh: Vat liéu hap phu, xuc tac
Giang vién 2:

- Ho va tén: TS. Nguyén Hiru Tho

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Dién thoai: 0983869335

- Email: nguyenhuutho03@yahoo.com

- Pon vi cong tac: Truong Pai hoc Sai Gon

- Huong giang day, nghién ctru chinh: Hoa hoc lugong tir tinh toan
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5. HOA PHAN TICH NANG CAO
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Héa phan tich ning cao
- Tén tiéng Anh: Advanced analytical chemistry
- Ma hoc phan: TPC.805
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (45/0/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phin

2.1. Cung cap cho hoc vién co so 1y thuyét vé mot s6 phuong phap chiét, sic ki dugc ding
pho bién hién nay trong hoa hoc phan tich, nhitng van dé co ban va nguyén tic trong xir
Iy s6 liéu thuc nghiém.

2.2. Huéng dan hoc vién danh gia wvu nhuoc diém va ing dung cua cac phuong phap chiét,
sac ki; xtr 1y s6 li¢u thyc nghiém va kiém tra gia thiét thong ké.
3. Tong quan vé hoc phan

Hoc phan nay trang bi cho ngudi hoc vé& nguyén tic, co s, wu, nhuoc diém, tmg
dung cua cac cac phuong chiét, sac ki; trang thiét bi sac ki hién dai. Nhing khai niém,
thuat ngtt, dai lugng thong ké, ham phan b, chuan phan bd, tinh toan sai sd, cach ghi ket

qué do, cac nguyén tic xir Iy s liéu, kiém tra gia thiét thong ké va phan tich hdi quy tuyén
tinh.

4. Chuin dau ra

M Mo ta chuan diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CBR CTDT | nang lyc
4.1. Kién thire
CLO1 | Phantich nguyén‘te"lc, co s0 cua cac phuong phap | PLO1 5
chiét, sac ki, so df) thiét bi (sac ki khi, sac ki 1ong
hiéu nang cao, sac ki ion) trong héa hoc phan
tich.
CLOZ2 | Danh gia vu nhugc diém, Gmg dung cua phuong | PLO2 5
phép chiét, sac ki.
CLO3 | Phan tich cac nguyén tic trong xir 1y s6 liéu thyc | PLO1 5
nghiém, kiém tra gia thiét thong ké, biéu dién ket
qua phan tich
4.2 Ky niang
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CLO4 |Luwa chon phuong phap chiét, sic ki phu hop | PLO3, PLO4, 4
trong hoa hoc phan tich. PLO5

CLO5 | Xu Iy thanh thao s0 liéu thuc nghiém, kiém tra | PLO4, PLO5 4
gia thiét thong ké, bi€u dieén két qua do.

4.3 Mirc tu chi va chiu trach nhiém

1.1.2. Céc dai lugng dac
trung

1.1.3. Cac dicu kién ciia
su chiét

1.1.4. Phan loai h¢ chiét
1.1.5. K§ thuat chiét
1.1.6. Céac uu dié’m cua
phuong phép chiét long
- long

1.1.7. Ung dung cua
phuong phép chiét long
- long trong hoa hoc
phan tich

1.2. Phuong phép chiét
pha ran

1.2.1. Nguyén tac

1.2.2. Cac diéu kién cua
chiét pha ran

va truc tiep.

CLOG6 Thé hién tinh doc 1ap, nhiét tinh, tu tin, trach | PLO8 5
nhiém trong cong viéc
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
So tiét Phuong phap, |  Chuén bj
Chuwong/Noi dung CDR | hinh thirc to cia nguoi
LT |ThH | TH chirc day hoc hoc
Chwong 1. Phwong| 12 | 0 | 30 |CLOL, |- Phuong phép |- Tim hiéu cic
phap chiét CLOZ, | thuyét trinh, | ndi dung vé
1.1. Phuong phép chiét CLO4, plrlan tl.Ch, van ph? hafp thu
1ong-16ng CLOG6 | dap, goi md. phan tod UV-
, VIS
1.1.1. Nguyén tic v co L‘Dﬁy 1111‘-3‘3 ﬂf}’ oo TLTK
s& cia su chiét inh thire ket | - Doc
hop truc tuyén | [1].
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1.2.3. Cac giai doan
trong chiét pha ran

1.2.4. Céc uu diém cua
phuong phap chiét pha
ran

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

Chuwong 2. Sic ki khi 15 | CLO1, | - Phuong phap | - Tim hiéu céac
, £ , CLO2, | thuyét trinh, | ndi dung vé

2.1. Ly thuyét co b : _ et
y THttyet o batt CLO4, | xemina. phé hip thu

2.2. Cot tach a )
ot tac CLOG6 | _ Day hoc theo nguyén tlf

2.3. Khi mang hinh  thire két AhAS» pho

A at
2.4. Khi phu tr¢ hop truc tuyeén Egiyén );2
at tiép.

2.5. Chuong trinh_ hoa Vatue e AES

nhiét do cho cot sac ki - Poc TLTK

Khi 2]

2.6. So d6 thiét bj séc ki

khi

2.7. Mot var loai

detector sir dung trong

sac ki khi

2.8. Uu nhuoc giiém cua

phuong phap sac ki khi

Chuong 3. Sic ki 16ng 15 | CLO1, | - Phuong phap | - Tim hicu cac

hi¢u nang cao (HPLC) CLOZ, | thuyét trinh, | ndi dung vé

A L CLO4, | phan tich, van | viéc tach, nhan

31 N t ! ° ¥ ) <

suyen tac CLO6 | dap, goi mo. | biét cac chit,

3.2. Phan loai

3.3. Thiét bi HPLC

3.4. Sic ky 16ng pha
lién ket

3.5. Ung dung cua sac
ky long pha lién két

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

tinh pH, vé can
bang trong
dung dich
chira hop chat
it tan, can bang
tao phtrc, can
bang oxi hoéa
khur

- Poc TLTK
[3].
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Chuong 4. Sic ki trao | 6 15 | CLOL, | - Phuong phap | - Tim hicu cac
doi ion, sac ki ion CLO2, | thuyét trinh, | n0i dung vé
ooa CLO4, | phan tich, van | cac  phuong
4.1. Kh ’ . A e
nat e CLO6 | dap, goi mo. | phap phan tich
4.2. Tong hop ionit khdi  luong,
4.3. Phén loai ionit L‘Dﬁy }}11(_3c t};?o phan tich ' thé
4.4. Can bang trao doi inh - thue A’et tich  (chudn
ion hop tI’l_IC. tuyén do)
4.5. Tinh chon loc cua va tryc ticp. .D TLTK
nhua trao doi ion i n 0c
4.6. U’ng dung cua ionit
4.7. Sac ki trao d6i ion
va sac ki ion
4.8. Séac ki dinh lugng
Chuwong 5. Xir 1y s6 15 30 | CLOS, | - Phuong phap | - Tim hiéu cac
liéu thuc nghiém CLOS, | thuyét trinh, | n6i dung vé
5.1. Cac van dé chung CLO6 pl}én ti?h’ qvﬁn phlAm’n,g pha}p
dap, goi mo. phan tich dién

vé xtr 1y s6 liéu thuc
nghiém

5.1.1. Mot s6 khai niém
5.1.2. Cac loai sai sb
5.1.3. Cac dai luong

dic trung cho sé lidu
thyc nghi¢m

5.1.4. Ham phén b6
5.2. Xir Iy s0 ligu thyc
nghiém va kiém tra gia
thiét thong ké

5.2.1. Nguyén tg‘ic phép
kiém tra gia thiét thong
ké

5.2.2. Xir 1y s6 lidu
thuc nghiém

5.2.3. Kiém tra gia thiét
thong ké

5.3. Tinh toan sai sd va
cach ghi két qua do
5.3.1. Cach biéu dién sai
$6

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

thé, dién phan,
phan tich dién
hoa.

- Poc TLTK
3]
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5.3.2. Cac phép tinh sai
so hé thong

5.3.3. Cac phép tinh sai
SO ngau nhién

5.3.4. Chit s6 c6 nghia
va cach ghi két qua do
5.4. Twong quan va hoi
quy

5.4.1. Phan tich tuong
quan

5.4.2. Phan tich hoi qui
tuyén tinh

Téng: 45| 0 | 105

6. Yéu cau ddi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

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

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

Diém | Hinh thirc Néi dung dwoge -
thanh | to chirc danh MT/CDbR danh gia Quy dinh ong
A -z 5 2 SO
phan gia (chwong/chu de)
1 Bai bao céo s6 | CLO1, CLO2, | Chuong 1,|Bai  bao | 0,25
1 CLO4, CLO6 | Chuong 2 cao
2 Bai bao céo s | CLO1, CLO2, | Chuong 3,|Bai  béo | 0,25
2 CLO4,CLO6 | Chuong4 cao
3 Bai thi két thuc | CLO1, CLO2, | Chuong 1, | Bai thi tw| 0,50
chuyén dé CLO3, CLO4, | Chuong 2, | luan 90
CLOS5, CLO6 | Chuong 3, | phat
Chuong 4,
Chuong 5

8. Tai liéu hoc tap

STT

Tén tac gid/nim/tén tai li¢u/nha xuat

ban

Dia chi khai
thac tai lieu

Muc dich sw
dung

Tai li¢u
chinh

Tham
Kkhao
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Tran TG Hiéu, Tir Vong Nghi, Nguyén
Vin Ri, Nguyén Xuan Trung, Hod hoc
Phén tich, Phan 2 - Cdc phwong phdp
phan tich cong cu, B6 mon Hoa Phan
tich, Khoa Hoa hoc, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia
Ha noi

Trung tam TT -
Thu vién Lé Vi
Hung

Ding Kim Tai, H6 S§ Linh, Phan Trung
Cang, Hoang Thi Thuy Duong, Nguyén
Minh Thao, Xu Iy s6 liéu thuc nghiém,
NXB PH Can Tho, 2021.

Trung tam TT -
Thu vién Lé Vi
Hung

Hbi do ludong Viét Nam, Sdic ki khi (Gas
chromatography), Ha No6i, 2005

Trung tam TT -
Thu vién Lé Vi
Hung

Joachim Weiss, Handbook of lon
Chromatography, Wiley-VCH Verlag
GmbH & Co. KGaA, Weinheim, 2004

Trung tam TT -
Thu vién LEé Vi
Hung

J. C. Miller, J. N. Miller, Statistics for
analytical chemistry, NXB Ellis
Horwood Limited, 1988.

Trung tdm TT -
Thu vién LEé Vi
Hung

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: TS. Pang Kim Tai

- Chuyén nganh: Hoa phan tich

- Dién thoai: 0989864704; Email: dktai@dthu.edu.vn
- Pon vi cong tac: Trudng Dai hoc Pong Thap

- Huong giang day, nghién ctru chinh: Hoéa phan tich
Giang vién 2:

- Ho va tén: PGS.TS. Nguyén Dinh Luyén

- Chuyén nganh Hoéa phén tich

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

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

- Hudng giang day, nghién ctru chinh: Hoa phén tich
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6. CAC PHUONG PHAP PHAN TiCH TRONG NGHIEN CUU MOI TRUONG
PE CUONG CHI TIET HQC PHAN

1. Thong tin vé hoc phan
- Tén hoc phan: Cac phwong phap phan tich trong nghién ctru méi trudng
- Tén tiéng Anh: Analytical Methods in Environmental Research
- Ma hoc phan: TPC.806
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién

2. Muc tiéu hoc phan

2.1. Trang bi cho hoc vién co s& 1y thuyét va timg dung ctia cac phuong phap phan tich
trong nghién ctru moi trudong.

2.2. Giéi thiéu cho hoc vién cac thiét bi phan tich va nguyén ly van hanh cac thiét bi
trong nghién ctru moi trudong.

2.3. Hudng 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

- Tom tit hoc phan: Hoc phan cung cip cho hoc vién co sé Iy 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, nong san.

- Piéu kién dé hoc tdt hoc phﬁn: Pé hoc tdt hoc phﬁn nay, hoc vién can ¢6 hiéu biét co
ban vé hoa phan tich, hoa moi truong, tiéng Anh cho hoéa hoc.

-Vai tro ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 ning
luc thao ludn, phan tich, danh gia cac ndi dung kién thirc vé co so 1y thuyét va tmg dung
ctia cac phuong phap phan tich trong nghién ctiru méi truong; phén tich, danh gia cac thiét
bi va nguyén 1y van hanh cac thiét bi phan tich trong nghién ctru méi truong; danh gia,
lga chon phuong phap phan tich phu hop trong nghién ctru méi trudng; phan tich, danh
gia, dién giai cac két qua phan tich trong nghién ciru moi truong.

4. Chuin dau ra

M M6 ta chuéin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 |Dénh gia cac ndi dung kién thic vé co s¢ Iy | PLOL, PLO2, 5
thuyét va ing dung ctia cac phuong phap phan | PLO5
tich trong nghién ctru moi trudong.
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CLO2 | Danh gia cac thiét bi va nguyén 1y van hanh cac | PLO2, PLO3, 5
thiet bi phan tich trong nghién ctru moi truong. | PLO4
4.2 Ky niang
CLO3 | Lva chon phuong phap phan tich phu hop trong | PLO1, PLOZ2, 4
nghién ctru moi truong. PLO4, PLOS,
PLO6, PLO7,
PLOS
CLO4 | Dién giai cac két qua phan tich trong nghién ciru | PLO3, PLOA4, 4
moi truong. PLOS5, PLOS,
PLO7, PLOS
4.3 Mirc tu chia va chiu trach nhiém
CLO5 Trung thyuc, khach quan trong ViéCNILIa chon | PLO8 5
phuong phap phan tich va danh gid, dién giai cac
két qua phan tich trong nghién clru méi truong.
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
S6 tiét Phuwong Chuéin bi
A phap, cua nguoi
Chuwong/Noi dung ) PR CDbR h‘ll’lh thie 6 hoc
chue day hoc
Chuong 1. Pho hap thu| 8 | 3 |27 |CLO1, |- Phuong | - Tim hiéu céc
nguyén tir AAS CLO2, | phap  gidng | ndi dung ve
. 1v X CLOgS, | bai, tu hoc, | Pho hap thu
1.1.C 1y thuyét : O :
50 &y tuye CLO4, | hoc nhém. | nguyén tir AAS
1.2. Thiét bi 5 X
1Ct D1 CLOS | Day hoc theo thf)ng quii tai
1.3. Nguyén ly van hanh hinh thie két | liéu hoc tap.
1.4. Ung dung hop tryc tuyén
. at ti€p.
1.5. Phan tich két qua va e tep
Chuong 2. Pho tirngoai—| 7 | 4 |25 |CLOL, |- Phuong | - Tim hiéu céc
kha kién UV — Vis CLO2, | phap  giang | ndi dung veé
e £ CLQOg3, | bai, tu hoc, | Pho tir ngogi —
1.1.C 1y thuyét : > e TR [ O7%
E?(’by uye CLO4, | hoc nhém. | kha kién UV —
1.2. Thiét bi is tho
1St b1 CLOS | Day hoc theo \{I.S thgng qua
1.3. Nguyén ly van hanh hinh thae két | @1 liéu hoc
, | tap.
1.4. Ung dung hop tryc tuyén P
. at ti€p.
1.5. Phan tich két qua vatiye tiep
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Chuong 3. Phuong phap | 7 4 |25 |CLO], |- Phuong | - Tim hiéu cac
VVon — Ampe hoa tan anot CLO2, | phap  giang | ndi dung v&
.1 % CLO3, | bai, tu hoc, | Phuong phap
1.1. Co s6 Iy thuyét > 0 Noc,
0 S0y TuYye CLO4, | hocnhom. | Von — Ampe
1.2. Thiét bj 5
1ct b1 CLO5 _Day hoc theo hoAa tan anot
1.3. Nguyén Iy van hanh hinh thire két | tNONG qua tai
1.4. Ung dung hop truc t}l}’én liéu hoc tap.
, At tiép.
1.5. Phan tich két qua v BEHEEEP
Chuong 4. Sackikhighép | 8 | 4 |28 |CLOL, |- Phuong | - Tim hiéu céc
khoi pho (GC-MS) CLO2, | phdp giang | ndi dung vé
1o £ CLO3, | bai, tu hoc, | Sic ki khi
1.1. Co s¢ ly thuyét » | Dat, -t hoc, ,
80 &y tiye CLO4, | hoc nhém. | ghép khdi phé
1.2. Thiét bj ]
1et bl CLOS - Day hoc theo (GAC MS) .
1.3. Nguyén ly van hanh hinh thire két | 10N9 qua tai
1.4. Ung dung hop truc t}lyén liéu hoc tap.
, At tiép.
1.5. Phan tich két qua va e tiep
Tong: 30 | 15 |105

6. Yéu cau doi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

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

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

. Noi dung
biém | Hinh thirc dwgc danh Tron
thanh |  t6 chire CPR gia Quy dinh ' g
phan | danh gia (chwong/chu
de)
1 Bai bao cao | CLO1, CLO2, CLO3, | Chuong 1, | Bai bao cao. 0,25
sO 1 CLO4, CLO5 Chuong 2
2 B’ai bdo cdo | CLO1, CLO2, CLOS3, | Chuong 3, | Bai bao céo. 0,25
s0 2 CLO4, CLO5 Chuong 4
3 Bai thi két|CLO1, CLO2, CLOS3, |Chuong 1, |Baithitwluin| 0,50
thic chuyén | CLO4, CLO5 Chuong 2, | 90 phut.
de Chuong 3,
Chuong 4

8. Tai liéu hoc tap
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STT

Tén tac gid/nim/tén tai li¢u/nha xuat
ban

Dia chi khai
thac tai liéu

Muc dich st
dung

Tai ligu

chinh

Tham
Kkhao

Tai liéu hudng dan sir dung (tiéng Viét va
tiéng Anh) va cac thiét bi AAS, UV-Vis,
Cuc phd, GC-MS tai phong thi nghiém
nghién ctru chuyén sau, truong Pai hoc
DPong Thap.

Trung tdm TT -
Thu vién Lé Vi
Hung

Nguyén Hiru Binh, Tran Thi Pa (1999),
Ung dung mot s6 phuwong phdp pho nghién
crru cau truc phan tr, NXB Gido Duc, Ha
Noi.

Trung tdm TT -
Thu vién Lé Vi
Hung

Duong Quang Phung (2009), Mot s6
phuwong phap phan tich dién hoa, NXB
DHSP, Ha Noi.

Trung tdm TT -
Thu vién Lé Vi
Hung

Dao Pinh Thirc (2007), Mjt s6 phuong
phap pho wng dung trong hoa hoc, NXB
DPai hoc QGHN, Ha Noi, (2007).

Trung tdm TT -
Thu vién Lé Vi
Hung

Pham Hing Viét (2005), Sdc ki khi- Co s¢
Ii thuyet va ung dung, NXB Dai hoc
QGHN, Ha Noi.

Trung tdm TT -
Thu vién Lé Vi
Hung

9. Thong tin vé giang vién day

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

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

- Chuyén nganh: Hoa 1i thuyét va hoa li

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

- Hudng giang day, nghién ctru chinh: Vat liéu hip phu va xuc tac

Giang vién 2:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa 1i thuyét va hoa li

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



mailto:dupd@tdmu.edu.vn
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- Bon vi cong tac: Trudng Pai hoc Khoa hoc - Dai hoc Hué
- Dién thoai: 0914 744 084
- Email: dinhquangkhieu@gmail.com

- Hudng giang day, nghién ctru chinh: Vat liéu hip phu va xuc tac


mailto:dinhquangkhieu@gmail.com
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7. TIENG ANH CHO HOA HQC
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- 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 co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan
2.1. Cung cép cho hoc vién hiéu biét vé cac thuat ngit hoa hoc bang tiéng Anh.
2.2. Huéng dan hoc vién doc hiéu céc ‘ncf)i dl}ng hoa hoc duogc trinh bay trong cac sach
gido khoa, gido trinh, bai bao khoa hoc bang tiéng Anh.
’ 2.3. Trang bi cho hoc vién k¥ ndng dich thuat cac ndi dung hoa hoc tir tiéng Anh sang
tieng Vigt.
2.4. Hudng dan cho hoc vién thao luan cac van dé lién quan dén hoa hoc bang tiéng
Anh.
3. Tong quan vé hoc phin
- Tém tat hoc phan: Hoc phan cung cap cho ngudi hg)c hiéu biét vé viéc su dung tiéng Anh
trong cac tai liéu khoa hoc va trong cac hoat dong nghé nghiép lién quan dén héa hoc.
- Diéu kién dé hoc tdt hoc phén: f}é h(_)g: té:c hoc phﬁn nay, hoc vién can co6 kha nang su
dung tiéng Anh thong dung va c6 hiéu biét vé hoa hoc.

- Vai trd ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién hinh
thanh nang lyc doc hi€u cac tai li€u lién quan dén hda hoc bang tiéng Anh va st dung
tieng Anh cho hoa hoc trong cac hoat dong nghé nghiép.

4. Chuin dau ra

N Mo ta chuan dau ra Anh xa véi CPR | Mirc dd
M3 ) L
(CLOs — Course Learning Outcomes) CTDT nang luc
4.1. Kién thirc
CLO1 | Phén tich cac thuat ngit hoa hoc bang tiéng | 1.1, 1.2, 2.1, 2.2, 4
Anh. 2.3,3.1,3.2
4.2 Ky nang
CLO2 | Poc hiéu cic ndi dung héa hoc viét bing | PLOL, PLO2, 4
tiéng Anh. PLO3, PLO4,
PLOS5, PLOS,
PLO7




41

CLO3 Dich thuat péc ndi dung hoéa hoc tu tiéng PLO1, PLOZ, 4
Anh sang tiéng Viét. PLO3, PLOA4,
PLOS5, PLO6,
PLO7
CLO4 | Thao luan cac van d¢ lién quan dén hoa hoc | PLO1, PLOZ, 4
bang tiéng Anh. PLO3, PLO4,
PLOS5, PLO6,
PLO7
4.3 Mirc tu chi va chiu trach nhiém
CLO5 | Két hop tiéng Anh cho héa hoc va tiéng Anh | PLOZ, PLOZ2, 4
théng dung d§ tim hiéu, hoc tap, nghién cuu, | PLO3, PLOA4,
truyen dat kién thirc hoa hoc. PLO5, PLO7,
PLOS8

5. Ndi dung va phuong phap, hinh thirc to chirc day hoc

S6 tiét Phwong | Chuin bj cia
phép, nguwoi hoc
ne hinh
Chuwong/Noi dung CbR thive t&
LT | ThH | TH e 1o
chirc day
hoc
1. Energy, Enthalpy,and | 6 | 3 | 21 | CLOl1, |- Phuong |- Tim hiéu cac
Thermochemistry CLO2, |phép ndi dung vé
CLQO3, | giang bai, | Energy,
1.1. The Nature of
Energy CLO4, |t  hoc, | Enthalpy, and
CLO5 | hoc Thermochemistry
1.2. Enthalpy nhom. théng qua tai liéu
1.3. Thermodynamics of _ Day hoc | 19¢ 12p-
ideal Gases theo hinh
1.4. Calorimetry thire  két
1.5. Hess’s L hop, truc
5. Hess’s Law tuyén , va
1.6. Standard Enthalpies truc tiép.
of Formation
1.7. Present Sources of
Energy
1.8. New Energy Sources
2. Spontaneity, Entropy, | 6 3 21 | CLO1, |- Phuong |- Tim hiéu cac
and Free Energy CLO2, |phap ndi dung vé
21 Spontaneous CLO3, glang}]ljal, Epontanelty, |
Processes tw  hoc, | Entropy,  an
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2.2. The Isothermal CLO4, | hoc Free Energy
Expansion and CLO5 | nhém. thong qua tai li€u
gompressmn of an Ideal _ Day hoc hoc tap.
% theo hinh
2.3. The Definition of thirc ket
Entropy hop  truc
2.4. Entropy and Physical tuyen va
Changes tryc tiep.
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
, CLO2, |phap néi dung vé
3.1. Galvanic Cells : .
_ CLO3, | giang bai, | Electrochemistry
3.2 Standard Reduction CLO4, |ty  hoc, | thong qua tai liéu
Potentials CLOS | hoc hoc tap.
. nhém.
3.3 Cell Potential,
Electrical Work, and - Day hoc
Free Energy theo hinh
thac két

hop truc
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3.4 Dependence of the tuyén va
Cell Potential on truc tiep.
Concentration
3.5 Batteries
3.6 Corrosion
3.7 Electrolysis
3.8 Commercial
Electrolytic Processes
4. Chemical Kinetics 21 | CLO1, |- Phuong |- Tim hiéu céc
: CLO2, |phap n6i  dung vé
4.1. Reaction Rates U
CLO3, | giang bai, | Chemical
4.2. Rate Laws: An CLO4, |tr hoc, | Kinetics thong
Introduction CLO5 | hoc qua tai liéu hoc
4.3. Determining the nhém. tap.
Form of the Rate Law - Day hoc
4.4, The Integrated Rate theo hinh
Law thire ket
. hop truc
;\1/.|5.h _ Reaction tuyén,va
echanisms tryc tidp.
4.6. The Steady-State
Approximation
4.7. A Model for
Chemical Kinetics
4.8. Catalysis
5. Covalent Bonding: 21 | CLOL, |- Phuong |- Tim hiéu cac
Orbitals CLO2, | phap ndi dung veé
5.1. Hybridization and CLO3, | gidng bal, | Covalent
. CLO4, |tu  hoc, | Bonding:
the Localized Electron ) .
CLO5 | hoc Orbitals  thong
Model ) e e
nhom. qua tai liéu hoc
52. The Molecular hoc | tAP-
Orbital Model - Day hoc
) ) theo hinh
5.3. Bonding in thiee  két
Homonuclear Diatomic hop truc
Molecules tuyén va
5.4, Bonding in tryc tiep.

Heteronuclear Diatomic
Molecules

55. Combining the
Localized Electron and
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Molecular Orbital

Models

5.6. Orbitals: Human

Inventions

Téng: 30 | 15 | 105

6. Yéu cau doi véi nguoi hoc

- Tich cyc hoan thanh cac nhiém vu hoc tap.

- Thuc hién déy du thot gian hoc trén 16p va ty hoc.

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

. NOi dung
biém Hinh thirc duge danh Tron
thanh | té chirc danh CDR gia Quy dinh ong
A -z - SO
phan gia (chwong/chu
de)
1 | Bai bao céo s6 | CLOL1, CLO2, |Chu d¢ 1, |Baibaocéo. | 0,25
1 CLO3,CLO4,CLOS | Chu  dé 2,
Chu de 3
2 | Bai bao cio s6 | CLOL, CLO2, | Chu ‘dé 4, | Bai bdo céo. | 0,25
2 CLO3, CLO4, CLOS5 | Chu de 5
3 | Bai thi két thuc | CLOL1, CLO2, |Chu d¢ 1,|Bai thi tw| 050
chuyén de CLO3, CLO5 Chu dé 2, | ludn 90 phut.
Chu dé 3 Chu
de 4, Chu de
5
8. Tai liéu hoc tap
Muc dich st
Tén tac gia/nam/tén tai liéu/nha xuat Dia chi khai dung
STT ban thac tai li¢
*U | Tailigu | Tham
chinh | khao
1 Steven S. Zumdahl, Chemistry, Eighth | Trung tdm TT -
edition, Brooks Cole, 2010. Thu vién Lé Vu X
Hung
2 Cac bai bao khoa hoc thudc cac chuyén | Trung tdm TT - X
nganh khéac nhau ctia hoa hoc. Thu vién Lé Vi
Hung
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3 Tu dién Anh - Viét.

Trung tdm TT -
Thu vién Lé Vi
Hung

7. Thong tin vé gidng vién day

Giang vién 1:

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

- Chuyén nganh: Hoa 1i thuyét va hoa li
- Dién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Trudng Pai hoc Pong Thap

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

Giang vién 2:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa 1i 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: Vat liéu hap phu - x(c tac



mailto:dinhquangkhieu@gmail.com

46

8. HAP PHU VA XUC TAC
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Hap phu va Xuc téc.
- Ma hoc phan: TPC.809
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phan diéu kién: Khong.
- B6O mon phuy trach DH: Su pham Héa hoc; Khoa Su pham Khoa hoc tu nhién.
2. Muc tiéu hoc phan

Sau khi hoan thanh hoc phﬁn TPC.809, nguot hoc c6 kha nang hoac dat dugc cac
nang luc lién quan dén hap phu, xtc tac nhu sau:
2.1. Kién thiic:

2.1.1. Hiéu rd vé hap phu, mo hinh dang nhiét, dong hoc hap phu va cac yéu té anh
huong, sy hap phu trén cac ranh gidi phan chia pha.

2.1.2. Hiéu ding khai ni€m, vai tro, tinh chat, dic diém, dic trung cua xuc tac, cac
thuyét veé xtic tac, vai tro cia xuc tdc, mQt sO qua trinh xlic tdc quan trong.

2.13. Biét duoc cac loai vat liéu hap phy, xtc tac, cic phuong phap tong hop, nghién

ctru vé vat liéu hap phy, xuc tac. Vai tro ctia vat liéu hap phu, xtic tac trong cong nghiép
va bao vé moi truong.

2.2. Ky nang:

2.2.1. Tinh toan hodc xac dinh dugc cac dai lugng cua qua trinh hap phu nhu: quy
luat hip phy, hing s6 toc do, hing s can bang, nhiét hap phu, dung luong, hiéu suit hip
phu.

2.2.2. Thu thap, thdng ké, phan tich va giai thich dugc mot sé qua trinh xtc tac trong
chuong trinh héa hoc pho thong, tong hop hitu co, hda dau, héa vé co, bao vé moi truong,
acid — bazo, oxy hoa — khir, quang hoa, nang luong.

2.2.3. Van dung dé xac dinh dugc cdu tric, thanh phan, muc do tinh thé hoa, dién
tich bé’mét riéng, thé tich x0p, hinh thai, tinh chat acid — bazo, trang thai oxy hoa, kha
nang hap phy, xuc tac cua vat liéu hap phuy, xuc tac.

2.3. Thdi d¢:

2.3.1. C6 dugc tinh than va quan niém dang din, day du hon Vé hap phu va xuc tac
trong day hoc, thuc tién cling nhu trong nghién ctru khoa hoc. Tinh than trach nhi¢m trong
lam viéc nhom, lam vi¢c doc lap.

2.3.2. Co y thue tim t0i, chiu kho van dung nhiing van dé vé hap phu va xuc tac vao
day hoc, cong tac, nghién ctiru tong hop cac chat hap phu va xuc tdc co ban, ng dung
trong cong nghi¢p hda hoc va bao vé moi truong.

3. Tong quan vé hoc phin

(1). Hoc phan Hap phu va Xtc tic bao gdm cac ndi dung chinh nhu sau:
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- Nang luong, sy hip thu va chuyén hoa ning lugng trong méi trudng.

- Su hép phu, qua trinh hép phu trén cac bé mit va yéu td anh huéng. Quy luat dang
nhiét, dong hoc hip phu va cac dai lugng hap phu.

- Xuc tac, dac trung, dic diém va vai tro ctia xtic tac. Xac tac trong cac qua trinh nhu
tong hop hiru co, vo co, hda dau, bao v€ moi truong, nang luong.

- Vit liéu hap phy, xuc tac va phuong phap tong hop, dic trung tinh chat, danh gia
vat liéu hdp phu, xuc tac. Gi6i thiéu mét sd vat liéu hap phu, xtc tac dién hinh.

- Ung dung cta vt liéu hip phy, xuc tac trong mot sd qua trinh cy thé.

(2). Bé hoc t6t hoc phan nay, ngudi hoc can c6 kién thirc co ban vé khoa hoc tu
nhién, nhi¢t dong hoc, dong hoa hoc, hoa phan tich, kha ndng thu thap va xu 1y tai liu, tu
liéu, str dung cong nghé thong tin, xur Iy so liéu thuc nghiém.

(3). Sau khi hoc xong hoc phan, ngudi hoc phan tich va giai thich duoc mot sé qua
trinh hp phu, xtc tac trong day hoc, cong nghiép hoa hoc, bao vé mo61 truong. Co duoc
phuong phap dé danh gia, c6 kha nang thuc hién dugc qua trinh tong hop, ché tao, tan
dung mot so vat li¢u hap phu, Gmg dung trong hoc tap, giang day, nghién ctru khoa hoc.
Giai thich dwoc mot s6 hién tugng ty nhién lién quan dén hoc phan.

Thuc hién dé tai, 46 an, luan van hodc céac cong trinh nghién ctru lién quan dén hap
phu, x1c tac, 1a co s¢ dé ti€p tuc hoc Ién bac cao hon.

4. Chuén dau ra (CPR)

Sau khi hoan thanh hoc phﬁn Hép phu va xuc tac, nguoi hoc c6 dugce cac nang luc
nhu sau:

MA Mo ta chuan diu ra Anlé}’;%‘lé'i Mirce
(CLOs — Course Learning Outcomes) CTPT do NL

4.1. Kién thire

Hiéu rd ban chat va van dung dé giai thich, bao cao,
CLO1 | tinh todn cac dai luong vé nang luong, hap thu va PLO1 5
chuyén hoa nang luong.

Giai thich, trinh bay duoc nhitng néi dung lién quan

CLO2 | dén hap phy, bé mat, xiic tic va cac yéu td anh PLO1 3)
hudng.
Chung minh dugc cac quy luat, tinh toan dugc céac
CLO3 dai luong déng nhiét, dong hoc hap phu. PLO2 S
4.2. Ky nang
Phan tich duoc mot s6 qua trinh xdc tac trong hoa
CLO4 | hoc pho thong, cong nghé hoéa hoc, xtr 1y mdi PLO3 5
truong.
CLO5 Téng hop va str dung dugc mot sb vat liéu hép phu, PLO3 5

xuc tac dé thuc hién cic thi nghiém trong nghién
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1.5. Cac yéu t6 anh hwéng

cuu, khéng dinh quy luat, xac dinh céac dai luong
hap phu, xtc tac va cac yéu to anh hudng.
Xay dung dugc bao cao, dd an lién quan dén hép
CLOG6 | phy, xuc tac va trng dung trong xui ly méi truong, PLO4 5
cong nghé hoa hoc, hap phuy, xtc tac.
4.3. Mirc tu chi va chiu trach nhiém
Tuan thu theo quy dinh, yéu cau. Lam viéc chim
CLO7 ch}, dc_zc lap; Trac’h nh1¢,m va hgp tac tr?ng t%lao PLOG 4
luan, lam viéc nhém. Thich nghi dugc méi truong
lam viéc méi
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phuwong
phap, Chuan bi
Chwong/Noi dung ™ | T CDR | hinh thirc | cua nguwoi
LT to chirc day hoc
H H
hoc
Chuong 1. Hap phu 8 6 | 30
1.1. Ning lwong va chuyén CLO | Thuyét Chuan bi bai
héa niang lwong 1 trinh;  Néu | thao luan ca
1.2. Sw hdo phu (HP van dé; Tao nhan, nhoAm
whap p’ u (HP) tinh huong; | theo yéu
1.2.1. Mot so khai niém co CLO | Thao lun | cau.
ban 2 nhom.
1.2.2. Pic diém va phan loai CLO ,
ac, i€ém va phan oe,u\ : Chun bi bai
1.3. Sw hap phu trén cac be Tuong tac | bao cao
mat truc tiép. nhom  theo
1.3.1. Sy hap phuy trén bé mat CLO |Suy nghi -|Mmav Vva
ran, khi 2 Thao luén - huong dan.
1.3.2. Pang nhiét hép phu va CLO | Chiase.
phuong trinh dang nhiét 3 Huéng dan | Poc Tai liéu
1.3.3. Sy hip phu trén bé mat CLO |twhocvabai 1,2 3. Lam
rén, long 5 bao cao | bai tap
4 Do A nhom. Chuong 5,
1.4. Dong hoc hap phu Tai liéu 1
1.4.1. Bong hoc bicu kién bac
1,2
1.4.2. Phuong trinh dong hoc
Elovich, khuéch tan
CLO
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1.5.1. Nhiét do CLO
1.5.2. Cac yéu 6 khac 3
CLO
5
CLO
6
CLO
2
CLO
3
CLO
5
Chuong 2. Xuc tac 12 45
2.1. Vai tro, dic diém, dic CLO | Thuyét Chuan bi bai
trung cia xuc tac 2 trinh; ~ Neéu | thao luén ca
2.2. Nguyén nhin, ban chat CLO \fa1111 dle; :F 39 {lhhan, nhoAm
cia qua trinh xtc tac 4 tin ; uonAg, Aeo yeu
] Thio luén | cau.
2.3. Xuc tac trong mt so CLO | nhém.
qua trinh cu the 5 7
2.3.1. X(c téc dong thé CcLO | Chuan by bai
T 6 Tuong  tac | bao cao
2.3.2. Xuc tac di thé truc tiép. nhom  theo
2.3.3. X{c tac acid - bazo SLO Suy nghi - Eqé}l i va
2.3.4. X(ic tc oxy héa - khir Thio lugn - | MON8 Al
) . CLO | Chia sé.
2.4. Cac thuyét va quan 2 .
diém vé xic tic Hudéng dan | Boc Tai li¢u
o o CLO |tyhocvabail|2, 3,5
2.5. Xic tac trong cac linh 4 bao CA0
vue CLO | hhom.
5
CLO
6
CLO
4
CLO
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Chu’o’n’g 3 \{at licu hap 10 5 |40
phu, xic tac va ing dung
3.1. Gi6i thigu vé vit ligu CLO | Thuyét Chuan bi bai
hap phu, xuc tac 2 trinh; ~ Néu | thao ludn ca
3.2. Cac phwong phap tong CLO Yal}ll d}el; :f ‘91(? ?hhan’ nhoAm
hgp vat liéu hap phu, xic 5 Ell“lllléo u(l)llllflgl’; . 5?10 yeu
tac CLO |phém. .
3.3. Pac trung vat liéu 6 7
34. ,I'J’ng dung cuia vat li¢u CLO T , gh uan bi b,al
hap phu, xuc tac 7 uon% . tac a‘? cao
truc tiep; Du | nhom  theo
3.4.1. Quang xuc tac phan an. mau va
huy céc chit hitu co trong N hudne dan.
moi truong CLO | Suy nghi - :
7 o 6 Thao ludn -
3.4.2.~Xu: ]y nudc thai bi 6 CLO |Chiasé Poc Tai licu
nhiém bang h¢ xuc tac oxy 7 , x ; ;
nGa - khis Huéng din 13,5
, tu hoc va bai
3.4.3. Hap phg va xu ly nudce bdo cao ca
thai nudi trong thuy san nhan.
Tong: 150 (30/15/105): 20 | 15 150

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

1. Thao luan nhém cac ndi dung lién quan dén ning luong, chuyen hoa nang luong;
Hap thy, hip phy; Mau sic ctia cic chét; Nhiét lugng; Phéan tich nong do. .

2. Lam bai tip ca nhan theo yéu cau

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

a) Phan hap phu: (D). Pang nhiét hap phu va cac dai lugng; (2). Dong hoc hép’ phu
va cac dai luong; (3). Hap phu xur Iy cac chat 6 nhiém trong dung dich; (4). Cac yéu t6
anh hudng téi sy hap phu.

b) Phan xiic tac: (5). Xtc tac, cac thuyét vé xuc tac; (6). Xuc tac trong hoa hoc phé
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). Xuc tac oxy hoda - khu; (11). Xac tdc quang
hoa; (12). Xuc tac trong bao vé moi truong.

) th‘ln vat liéu hap phu, xic tac va ing dung: (13). Cac loai vat licu hép phu,

xuc tac ran; (14). Cac phuong phap tong hop chat hép phu, xuc tac rin; (15). Cac phuong
phap hoa 1y ddc trung vat liéu hap phu, xtc tac ran; (16). Ung dung vt liéu hap phu, xtc
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tac trong bao vé moi trudng; (17). Cac phuong phap tong hop vét liéu nano; (18). Ung
dung cua vat li¢u nano trong hap phu, xtc tac.

Yéu cau doi voi ngwoi hoc:

~(1). Tham duy it nhat 80% s6 tiét (Iy thuyét va thyc hanh), bao gom ca phan tryc
tuyén, truc tiép hodc thuc t€ hoc phan.

(2). Chuan bi bai hoc, bai tap, ndi dung thio luan theo phan cong, tham gia cac phién
thdo ludn, lam viéc nhom va dat yéu cau trong danh gia qua trinh.

(3). Diém qua trinh dat tir 5,5 trd 1én.

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

Diém Hinh thire Tron
thanh | b chirc dnh CPR Quy dinh ae
phan gia
Quatrinh | Kiém tra CLO2: CLO3 | LV luan, 60 - 90 phut, |,
duoc su dung tai li¢u
L,étm c4 nhan; Theo mau,
Qué trinh | Bai bao cao CLO5; CLO6 |so trang, ndi dung quy| 0,3
dinh
Thi lgét thuc | CLOZ2; CLOS; | Tu luan, 90 phut, khong st
hoc phan CLO4; CLOS | dung tai liéu
Tong ket Am c4 nhan: A 0,5
T Biupin |CLOZCLOS | (T T ey
P CLOG; CLO7 |5 e 1ot cung 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 liu , Tham
Chinh Kkhio
H® S§ Théing (2015). Hoa keo va hdp phu. Nha | T 1 1o¢ licu
1 £, 12 ./ Lé Vi X
xuat ban Giao duc. .
Hung
Nguyén Pinh Hué, Tran Kim Thanh, Nguyén | TT hoc liéu
2 | Thi Thu (2003). Dong hoa hoc va xiic tac. Nha Lé Vi X
xuat ban Giao duc. Hung
Nguyén Hitu Pha (1999). Hép phu va xiic tac | TT hoc ligu
3 | trén vat lieu vo co mao quan. Nha xuat ban Lé Vi X
Khoa hoc va Ky thuat. Hung
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Trdn Van Nhan (1999). Hod Ly, tap II. Nha | | . 1oc¢ li¢u
4 L. 12 ., Le Vi X
xuat ban Giao duc .
Hung
5 | HO STThoing (2006). Gido rinh Xiic téc di thé TTLhé‘-’S,g@“ )
Nha xuat ban Thanh pho H6 Chi Minh Hung

9. Thong tin vé giang vién day
Gidng vién 1: PGS. TS. H6 Sy Thing
- S6 dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn

- Co quan cong tac (hoac dia chi): Phong Pao tao Sau dai hoc, Truong Pai hoc Déng
Thaép.

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

- Gidng vién 2: PGS. TS Tran Qudc Tri
- S4 dién thoai: 0918 329 364; Email: tqtri@dthu.edu.vn

- Co quan cong tac (hodc dia chi): Khoa Su pham Khoa hoc ty nhién, Truong Dai
hoc Bong Thap.

- Hudéng giang dqy, nghién ctru chinh: Hoa lugng tir; Hoa tinh toan va phan mém:;
bong hoa hoc; Hap phu.


mailto:hsthang@dthu.edu.vn
mailto:tqtri@dthu.edu.vn
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9. HOA HQC LUQNG TU TiNH TOAN
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phén: Hoéa hoc lugng tir tinh toan
- Tén tiéng Anh: Computational quantum chemistry
- Ma hoc phan: TPC.810
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Cung cap cho hoc vién kién thtrc vé cac phuong phép tinh cta hoa hoc luong tir
tinh toan.

2.2. Hudng dan hoc vién cai dit phan mém, thiét lap tap tin dau vao, thue hién cac phép
tinh hoa hoc luong tir trén may vi tinh, biéu dién két qua tinh.

2.3. Huéng dan cho hoc vién danh gia, lya chon dugce phuong phap hoa hoc luong tir
tinh toan phu hop cho cac hé hoa hoc khac nhau.

2.4. Huéng dan hoc vién dién giai cac két qua tinh bang cac phuong phép tinh hoa hoc
lugng tir va so sanh két qua tinh vdi cac két qua thuc nghiém.

2.5. Hinh thanh cho hoc vién tinh trung thuc, khach quan trong vi¢c thuc hién tinh toan,
xtr 1y, bi€u di€n, dién giai cac két qua tinh toan hoda hoc lugng tu.

3. Tong quan vé hoc phén

- Tém tat hoc phan: Hoc phan nay trinh bay kién thitc vé cac phuong phép 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.

- Piéu kién dé hoc tt hoc phan: Dé hoc tét hoc phan, hoc vién can c6 nhitng kién thirc
co ban vé hda hoc lugng tur, toan hoc, tin hoc, tiéng Anh va c6 may vi tinh.

- Vai trd ctia hoc phan trong chuong trinh dio tao: Qua hoc phan ny, hoc vién c6 hiéu
biét vé cadc phuong phép tinh toan hoa hoc lugng tir va ¢é nang luc st dung nhitng phuong
phap tinh toan hoa hoc lugng tir hi¢n dai va may vi tinh dé xac dinh cau trac va tinh chat
cua cac doi tuong khac nhau ctua hoa hoc.

4. Chuén dau ra

M M6 ta chuan diu ra Anh xa véi | Mikc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLOL | Phan tich cac ndi dung lién quan dén khai niém, | PLOL, PLO2, 4
qui luat, ndi dung, ing dung lién quan dén cac | PLO5
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phuong phép tinh héa hoc lugng tir trong hoa
hoc.
CLOZ | Lya chon dugc phuong phép héa hoc lugng tir | PLO3, PLO4 5
tinh todn vo1 cac tham s6 phu hop cho cac hé hoa
hoc khac nhau.
4.2 Ky nang
CLO3 Cz‘li, dat cac phén rpém hoa hoc lugng tir tinh todn, | PLO4 4
thiét 1ap tap tin dau vao, thyc hién cég phép tinh
hoa hoc lugng tir trén may vi tinh, biéu dién ket
qua tinh.
CLO4 | Dién giai cac két qua tinh bang cac phuong phap | PLO4, PLO5, 4
tinh hoa hoc luong tir va so sanh két qua tinh voi | PLO6, PLO7
cac két qua thuc nghiém.
4.3 Mirc tu chi va chiu trach nhiém
CLOS Trung thyc, kh;ich quan trong viéc thu’g hién tinh | PLOS8 5
toan, xu ly, biéu dién, dién gidi cac két qua tinh
toan hoa hoc lugng tu.
5. N¢i dung va phuwong phap, hinh thire t6 chirc day hoc
S6 tiét Phuwong )
phép, . Chuan bi
Chuong/N¢i dung CDR | hinh thirc to | cta nguwoi
LT |ThH | TH chire day hoc
hoc
Chuong 1. Cau tao nguyén | 3 1 5 |CLO], |- Phuong | - Tim hiéu
tor va phan tu CLOZ, | phap: giang | cac ndi dung
1.1. Hoéa hoc luong tir CLO4, | bai, tu hoc, | vé Cdu tao
1.2. Chu tao nguyén tir CLOS5 | hoc nhém. n(;gltfyen twr \;a
L AN 1v - Day hoc |phan w
1.3. D61 xtrng phan tir va ly theo hinh | théng qua tai

thuyét nhom
1.4. C4u tao phén tir

thirc két hop
tryc tuyén va

liéu hoc tap.

truc tiép.

Chuong 2. Phuong phap 6 | 3 | 25 |CLO1, |- Phuong |- Tim hiéu
Hartree-Fock va cac CLO2, | phap: giang | cac ndi dung
phuong phap ban kinh CLO4, | bai, tu hoc, | vé& Phuwong
nghiém CLO5 | hoc  nhom, | phap

2.1. Phuong trinh thuc hanh. Hartree-
Schrodinger cho hé nhiéu - Day hoc Fock va cac
electron theo  hinh | phuong
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2.2. Su gan dang Born- thire két hop | phap  ban
Oppenheimer tryc tuyén va | kinh nghiém
2.3. Phuong phap Hartree- truc tiép. thong qua tai
Fock liéu hoc tap.
2.4. Bo ham co s¢&
2.5. Cac phuong phap tinh
ban kinh nghiém
Chuong 3. Céc phuong 25 | CLOY, | - Phuong | - Tim hiéu
phap tinh tuong quan CLOZ, | phap: giang | cac ndi dung
electron CLO4, | bai, tu hoc, | vé€ Céc
3.1. Tuong quan electron CLOS | hoc ‘nhém, Phbfo’”g ]
3.2. Phuong phép tuong tac thyc hanh. phap tinh
cAu hinh - Day hoc| JHong  quar
. X theo hinh | €lectron
1352315 Phuong phap nhi€u thitc két, hop }hAéng qu?A tai
; én va | liéu hoc tap.
3.3. Ly thuyét coupled- :$2 ;[iué}rl)e.n va | RSP
cluster
3.5. Su gan ding 15i dic
Chuong 4. Cau tric hinh 25 |CLOL, |-  Phuong |- Tim hiéu
hoc va ciu triic electron CLOZ2, | phap: gidng | cac ndi dung
ctia phan tir CLO4, | bai, tu hoc, | vé Cdu tric
4.1. Bé mat thé nang CLOS | hoc  nhom, | hinh hoc va
4.2. Biéu dién cAu tric thye hanh. cau m}c
phan tur trong hé toa do xyz ;h Day h}‘IQE ;lheglir on CL;;
£ o eo in
43 81 hin bk e i s | 000
A , o true tuyén va | 11€u hoc tap.
4.4. Dao dong cua p}}an t}r truec tidp.
4.5. Trang thai chuyén tiép
4.6. S6 hang cua phan tir
hai nguyén tir
4.7. Trang thai electron
ctia phan tir nhiéu nguyén
tu
Chuong 5. Cac phan mém 25 |CLOL, |-  Phuong |- Tim hicu
hoa hoc lugng tir tinh toan CLO2, | phap: giang | cac ndi dung
5.1. GAUSSIAN CLO3, | bai, tu hoc, | vé Cdc phan
52 NWCHEM CLO4, | hoc  nhém, | mém  hda
53 ORCA CLOS5 | thuc hanh. h,_oc luwong tw
- Day hoc|tinh  toan
5.4, OPENMOLCAS theo hinh thﬁng qua tai
5.5. GABEDIT thirc két hop | 11€u hoc tap.
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5.6. CHEMCRAFT tryc tuyén va
truc tiép.
Téng: 30 | 15 | 105
6. Yéu ciu ddi véi nguoi hoc
- Tich cyc hoan thanh cac nhiém vu hoc tap.
- Thuc hién déy du thot gian hoc trén 16p va ty hoc.
7. Phwong phap, hinh thirc danh gia két qua hoc tap
. Noi dung
biem Hinh thirc dwgc danh Qu Tron
thanh | tb chirc dénh CPR gia =4 s
A e , dinh )
phan gla (chwong/chu :
de)
1 Bai bao cdo s6 | CLO1, CLO2,CLO3, |Chuong 1, |Bai bao | 0,3
1 CLO4, CLOS Chuong 2, cao
2 Bai bao cdo s6 | CLO1, CLO2,CLO3, |Chuong 3, |Bai bao | 0,3
2 CLO4, CLOS Chuong 4, cao
3 Bai bao cdo s6 | CLO1, CLO2, CLO3, | Chuong 5 Bai bao| 04
3 CLO4, CLOS cao
8. Tai liéu hoc tap
Muc dich sw
Tén tac gia/nAm/tén tai liu/nha xuit | Dia chi khai dung
STT ban thac tai lie
a actatliet | Tajligu | Tham
chinh | Kkhao
1 Tran Van Tan, Tran Qudc Tri, Gido | Trung tam TT -
trinh hod hoc luong tir tinh toan, NXB | Thu vién Lé Vi X
Gido duc, 2016. Hung
2 Nguyén Dinh Hué, Nguyén Dirc Chuy, | Trung tam TT - X
Thuyet lwong tir vé nguyén tu va phan tir. | Thu vién Lé Vii
Hai tap; NXB Giao duc, 1986 Hung
3 Frank  Jensen: Introduction  to | Trung tdm TT - X
computational chemistry; John Wiley & | Thu vién Lé Vi
Sons Ltd, 200 Hung

9. Thong tin vé giang vién day

Giang vién 1:
- Ho va tén: GVCC.PGS.TS. Tran Vin Téan
- Chuyén nganh: Hoa 1i thuyét va hoa li
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- Dién thoai: 0778942399; Email: tvtan@dthu.edu.vn

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng gidng day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
Giang vién 2:

- Ho va tén: TS. Nguyén Hiru Tho

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Bién thoai: 0983869335; Email: nguyenhuutho03@yahoo.com
- Pon vi cong tac: Truong Pai hoc Sai Gon

- Hudng gidng day, nghién ctru chinh: Hoa hoc lugng tir tinh toan
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10. THUC TAP CHUYEN NGANH 1
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Thuc tip 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: Hoa hoc luong tir tinh toan
- BO mon phu trach day hoc: Su pham Hoa hoc, Khoa Su pham Khoa hoc tuy nhién
2. Muc tiéu hoc phan

2.1. Cho hoc vién ap dung kién thirc hoa 1i thuyét vao qua trinh khao sat cdu tao va tinh
chat phan ttr.

2.2. Hinh thanh cho hoc vién k¥ nang st dung cac phan mém cua hoa 1i thuyét va may
vi tinh v&i cac hé diéu hanh khéc nhau dé khéo sat cau triic va tinh chat phan tir.

2.3. Cho hoc vién trai nghiém, lam quen v&i cong viéc nghién ctru khoa hoc lién quan
dén chuyén nganh hoa li thuyét nhu doc tai liéu khoa hoc; lwa chon phuong phap nghién
ctru; thuc hién tinh todn trén may vi tinh; biéu dién két qua tinh; danh gia, thao luan, trinh
bay két qua tinh.

3. Tong quan vé hoc phén

Hoc phan thuc tap chuyen nganh 1 tao diéu kién cho hoc vién ap dung kién thtrc hoa 1i
thuyét vao khao sat cau tao va tinh chat phan tir; hinh thanh cho hoc vién k¥ ning sir dung
cac phan mém hoa 1i thuyét trong nghién ctru khoa hoc; cho hoc vién trai nghiém, 1am
quen véi cong viéc nghién ciru khoa hoc lién quan dén chuyén nganh hoa li thuyét. Dé
hoan thanh tot hoc phan Thuyc tdp chuyén nganh 1, hoc vién can ¢ hiéu biét vé cac phuong
phap héa hoc luong tir tinh toan, phwong phap nghién ctru khoa hoc trong hoa hoc, tiéng
Anh, tin hoc, toan hoc. Qua hoc phan nay, hoc vién c6 kha nang danh gia, lwa chon dugc
phuong phap tinh hoa hoc luong tir va cac thong sd phit hop cho cac phan tir va cho cac
cau hinh may vi tinh; xay dung dugc cau trac hinh hoc, x4c dinh duoc tinh ddi xtng phu
hop cho cac phén tir bang cac phdn mém héa hoc lugng tir tinh toan; thiét 1ap dugc cac
tap tin dau vao cho céc phép tinh hoa hoc lugng tir; thuc hién dugc cac phép tinh hoa hoc
lugng tir trén may vi tinh; danh gia duoc cac két qua tinh bang cac phuong phap hoéa hoc
luong tir.

4. Chuin dau ra

M Mo ti chuin diu ra A“g;‘)%v‘i’i Miic d6
(CLOs — Course Learning Outcomes) CTPT nang lre
4.1. Kién thirc
CLO1 Lua chon duoc phufdng phap tinh hoa hoc luong | PLO1, 5
tur va cac thong s6 phu hop cho cac phan tir va cho | PLO2,
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cac cdu hinh may vi tinh v6i cac hé didu hanh | PLO3,
Window va Linux. PLO4,
PLOS
4.2 Ky niang
CLO2 | Xay dL;mg duge cau trac hinh hoc, xac dir}h duoc | PLO4 5
tinh d61 xng phu hop cho cac phan tir bang cac
phan mém hoda hoc lugng tir tinh toan.
CLO3 | Thiét 1ap duogc céac tap tin dau vao cho cac phép | PLO4 S
tinh hoa hoc lugng tur.
CLO4 Thuc hién duogc cac phép tinh hoa hoc lugng tir | PLO4 5
trén may vi tinh.
CLO5 | Panh gia duoc cac két qua tinh bang cac phuong | PLO4 5
phéap hoa hoc lugng tir.
4.3 Murc tu chua va chiu trach nhiém
CLO6 | Tham gia, ph01 hop v6i hoc vién, nguoi huong | PLOG, 5
dan giai quyét cac van dé phirc tap lién quan dén | PLO7
cAu tao va tinh chat ctia phan tir bang cac phuong
phéap hoa hoc lugng tir tinh toan.
CLO7 | Trung thuc, khach quan, ty tin trong viéc tng | PLO8 3)
dung cac phuong phap hoa hoc luong tir tinh toan
dé giai quyét cac van dé lién quan dén cAu tai, tinh
chat phan tu.
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
So tiét Phwong
phap, R v o
Chwong/N$i dung CDR | hinh thige | 3R DI cua
LT | ThH | TH té chirc nguol hoc
day hoc
Bai 1. Tinh toan bang | 0 | 18 | 12 [CLO1, |- Phuong |- Hoc vién doc
phuwong phap ban kinh CLO2, | phap: tu |huéng dan cai
nghiém CLO3, | hoc, hanh, | dat, su dung cac
1. Cai dat va si dung gtgg’ ;h‘-ff’ tdip’ phan mem.
cac phan mém (Gabedit, oLO 6’ uﬁ ng dan | Hoc vién tim
Avogadro, ~ Chemcraft, o7 nghien hiéu cac tir khoa
GaussView, Notepad++, cuu. trong tap tin dau
Orca, Gaussian) trén cac - Day hoc | vao cia cac phép
theo hinh
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h¢ diéu hanh Window va thic  két [tinh  ban  kinh
Linux h(_)*p, truc | nghiém.

1.2. Thuc hién phép tinh tuyen — Va | _poc vién tim céc
t61 wu hoa hinh hoc va tan tryc tiep. thong tin cdu truc,
s6 dao dong diéu hoa véi nang luong cua
phuong phap ban kinh cac phan tir thong
nghi¢ém cho cac phan tir qua trang web
don gian (H20, NH3, CHa, NIST Chemistry
CaHe,  CaHa,  CoH, WebBook
C2HsOH, CH3CHO, (https://webbook.
CH3COOH, CsHs0H) nist.gov/chemistr
1.3. Biéu dién két qua tinh )

(nang luong, cdu truc,

orbital phan tir, kiéu dao

dong, di¢n tich nguyén tt,

mat do electron)

Bai 2. Tinh toan bing 6 |CLO1, |- Phuong|- Hoc vién tim
phwong phap Hartree- CLO2, | phap:  tu | hiéu cac tir khoa
Fock CLO3, | hoc, hanh, | trong tap tin dau
2.1. Thyc hién phép tinh CLO4, thu’c ta}), v,éo cua cac phép
t5i wru héa hinh hoc va CLO5, huong dan | tinh Hartree-
tan s6 dao dong diéu hoa CLOS, ”Qh'e” Fock.

v61 phuong phdp Hartree- CLO7 | ciru.

Fock cho cac phan tr don - Day hoc

gian (H2O, NH3, CHag, theo hinh

C2Hs, C2Ha, C2H2, thac  két

C2Hs0OH, CH3CHO, hop truc

CH3COOH, CsHsOH) tuyén  va

2.2. Biéu dién két qua tryc tiep.

tinh (ning luong, cau

tric, orbital phan t, kiéu

dao dong, dién tich

nguyén tir, mat do

electron)

Bai 3. Tinh to4n biing Iy 6 |CLOL, |- Phuong |- Hoc vién tim
thuyét phiém ham mit CLO2, | phap:  tu | hiéu cac tir khoa
do CLO3, | hoc, hanh, | trong tip tin dau
3.1. Thuc hién phép tinh CLO4, thl.l”C tﬁ;), V,a‘lo cﬁar cac phé})
tdi wu hoéa hinh hoc va gtgg ﬁgﬁlrégn dan tllrll.h; 1};1‘ thuy?:
X4 A SO : phiém ham ma
tan s0 dao dong di€u hoa CLOT | ctru. do.

v6i 1y thuyét phiém ham
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mat do cho cac phan tir - Day hoc
don gian (H20, NHs, theo hinh
CHa4, C2Hs, C2oH4, CoHz, thoc  két
C2Hs0H, CH3CHO, hop  truc
CH3COOH, CsHsOH) tuyén  va
3.2. Bidu dién két qua tinh trye tep.
(ning luong, cdu truc,
orbital phan ti, kiéu dao
dong, dién tich nguyén t,
mat do electron)
Bai 4. Tinh toan béng 18 | 12 |CLO1, |- Phuong|- Hoc vién tim
cac phwong phap twong CLO2, | phap:  tu | hiéu cac tir khoa
guan electron CLO3, | hoc, hanh, | trong tip tin dau
A o CLO4, | thuc tap, | vao cua cac phé

4.1. Thuc hién phép tinh CLOS, | huéng din | tinh  MP2 v
nang luong diém don véi I
phuong phép MP2 cho CLO6, nghlen CCSD(T).
cac phan tur don gian CLO7 | ciru.
(H20, NHs, CHa, C2He, - Day hoc
C2Hg4, C2H2, C2Hs0H, theo hinh
CHsCHO, CH3sCOOH, thic  két
CsHsOH) hop  truc
4.2. Thuc hién phép tinh tuyen. p va
nang luong diém don véi tryc tiep.
phuong phap CCSD(T)
cho cac phan t don gian
(H20, NHs, CHa, C2He,
C2H4, C2H2, C2HsOH,
CH3CHO, CHsCOOH,
CeHsOH)
Bai 5. Tinh toan cac 36 24 | CLO1, |- Phuong|- Hoc vién tim
tinh chit ning lwong CLO2, | phap:  tu|hiéu cach tinh
cho phan tir CLO3, | hoc, hanh, | nang lugng ion
5.1. Tinh nang lugng ion CLO4, '[hl:l”C ta:p , | hoa, al }uc
héa cho céc phan tir don CLO5, hu’o:rig dan | electron, nang

) CLOG6, | nghién lugng tuong doi
gian (H20, NHs, CHag, ; o .
CaHs, CoHa, CoHa, CLO7 | ctru. cua cac trang Ehal
CoHsOH, CHsCHO, - Day hoc | lectron, ~ néng
CH3COOH, CsHsOH) theo ~ hinh | wong hoat héa.
5.2. Tinh ai lyc electron thre ket
cho céac phan tr don gian hqu, truc‘:
(H20, NHs, CHa, C2Hs, tuyen —va

truc tiep.

C2Has, CoHa, CoHsOH,
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CH3CHO, CH3COOH,
CeHsOH)

5.3. Tinh nang luong
tuong dbi cua cac trang
thai electron (O2, MnS,
MnS,)

5.4. Tinh nang lugng lién
két cua cac phan tr

5.5. Tinh c4c thong sb
nhiét dong hoc

5.6. Tim trang thai
chuyén tiép va tinh ning
lugng hoat héa cho mot
sO phan g don gian
(qua trinh thay d6i goc
lién két ctia H20 va NHs,
phan mg HCN — HNC)

Téng:

0

90

60

6. Yéu cau doi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

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

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

Diém | Hinh thirc Néi dung dwoc Quy | Tron
thanh | b chirc dnh CPR danhgia | < | T4
phan gia (chwong/chu de) :
1 Béo céo CLO1,CLO2,CLO3, |Bail, Bai2, Bai3, |Baibdo| 1,0
CLO4, CLO5, CLO6, |Bai4,Bai5 cao
CLO7
8. Tai liéu hoc tap
Muc dich sw
orT | Tén tac gid/nam/tén tai ligu/nha | Dia chi khai thic tai dung
xuat ban licu Tai li¢u | Tham
chinh | khao
1 Tran Vin Téan, Tran Quéc Tri, | Trung tam TT - Thu X
Gido trinh hod hoc luong tu tinh | vién Lé Vi Hung
toan, NXB Gido duc, 2016.
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2 Tran Vin Tan, Traém Qu,é)c Tri, | Trung tdm TT - Thu X
Giao trinh ly thuyét phiéem ham | vién L& VUi Hung
mat do, NXB Giao duc, 2017

3 NIST Chemistry WebBook https://webbook.nist.g
ov/chemistry

4 | Phan mém Orca https://orcaforum.kofo.
mpg.de/app.php/portal

5 | Phan mém Gabedit http://gabedit.sourcefo
rge.net

6 Phan mém GausView, Gaussian | https://gaussian.com/

7 | Phan mém Notepad++ https://notepad-plus-
plus.org/downloads/

8 | Phan mém Chemcraft http://www.chemcraftp
rog.com

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

10 | Céc bai bao khoa hoc lién quan | https://db0.vista.gov.v
dén chuyén nganh hoa 1i thuyét va | n
hoa li

9. Thong tin vé nguoi huéng din

Nguwoi hwéng din 1:

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

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Bién thoai: 0778942399; Email: tvtan@dthu.edu.vn
- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Héa hoc lugng tur tinh toan
Nguoi huwéng dan 2:

- Ho va tén: Tran Quéc Tri

- Churc danh, hoc ham, hoc vi: GVCC.PGS.TS.

- Pon vi cong tac: Trudng Dai hoc Pong Thap

- bi¢n thoai: 0918329364

- Email: tgtri@dthu.edu.vn

- Hudng giang day, nghién ctu chinh: Hoéa li va Hoéa hoc lugng tir tinh toan
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11. THUC TAP CHUYEN NGANH 2
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Thuc tip chuyén nganh 2
- M hoc phan: TPC.812
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (0/90/60).
- Hoc phan diéu kién: Khéng co
- BO mon phu trach day hoc: Su pham Hoa hoc, Khoa Su pham Khoa hoc tuy nhién
2. Muc tiéu hoc phan

2.1. Hoc vién c6 co hdi ap dung kién thirc héa 1i vao qua trinh nghién ctru cau truc va
tinh chat cua vat liéu hap phu va xuc tac.

2.2. Hoc vién duoc hinh thanh (cung cip) k¥ ning sir dung maot sb thiét bi thi nghiém
hién dai lién quan dén linh vuc hoéa li.

2.3. Hoc vién dugc trai nghiém, lam quen véi cong viéc nghién ctru khoa hoc lién quan
dén chuyén nganh héa 1i nhu doc tai lidu khoa hoc; lwa chon phuong phép thuc nghiém;
ché tao vat liéu; do quang phé; biéu dién két qua thyc nghiém; danh gia, thdo luan, trinh
bay két qua.

3. Tong quan vé hoc phén

Hoc phan thyc tap chuyén nganh 2 tao diéu kién cho hoc vién ap dung kién thirc hoa li
vao khao sat cdu trac va tinh chat cta vat liéu hip phu va xuc tac; hinh thanh cho hoc vién
k¥ niang str dung céc thiét bi thi nghiém hién dai; cho hoc vién trai nghiém, 1am quen véi
cong viéc nghién ciru khoa hoc lién quan dén chuyén nganh héa li. Bé hoan thanh t6t hoc
phan Thuc tap chuyén nganh 2, hoc vién can c6 hiéu biét vé cac phuong phap ché tao vat
ligu hap phu va xuc tac, nguyén ly cac phuong phap quang phd lién quan dén linh vuc hoa
i, tiéng Anh, tin hoc, toan hoc. Qua hoc phan nay, hoc vién c6 kha nang st dung cac thiét
bi thi nghiém hién dai; ché tao dugc vat liéu hap phu va xuc tac; phan tich cac quang pho
thue nghiém lién quan dén ciu trac va tinh chat vat liéu hip phu va xuc tac.

4. Chuin dau ra

M M6 ta chuéin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 | Luachon cac phuong phap ché tao va nghién ciru | PLO1, PLO2, 3)
cAu triic va tinh chét vat liéu hap phu va xtuc tac. | PLO3, PLO4,
PLO5
4.2 Ky nang
CLO2 Str dung thanh ’thao cac thiét bi thi nghi¢m hién | PLO4 5
dai lién quan dén linh vuc hoa Ii.
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CLO3 | Ché tao duoc vat lidu hip phu va xic tac bang | PLO4 5
cac phuong phap khac nhau.
CLO4 | Xé4c dinh céu tric va tinh ghfit cua vat liéu hép PLO4 5
phu va xuc tac tr quang pho.
4.3 Mirc tu chi va chiu trach nhiém
CLO5 | Tham gia, ph01 hop véi hoc vién, nguoi huong | PLO6, PLO7 S
dan giai quyét cac Van dé phtc tap lién quan dén
ché tao va x4c dinh cu tric va tinh chét cia vat
liéu hap phu va xuc téc.
CLOG6 Trung thuc, khéch quan, tyu tin trong viéc §le.’ dung | PLO8 5
cac thiét bi thi nghi¢m hién daj trong ché tao yé
nghién ctru cau truc va tinh chat ctua vat liéu hap
phu va xuc tac.
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phwong
phap, 2y o
Chwong/Ndi dung + | CBR | hinh thie Ch“af‘.lﬁ cua
LT | ThH | tb chirc fguro1 g
day hoc
Bai 1. Cac thiét bi thi 0 | 18 |12 | CLOY, |-Phuong |- Tim hiéu
nghiém hién dai CLO2, | phap: tu nguyén li hoat
Lo, CLQO3, | hoc, thuc dong cac thiét bi
1.1. Sac k i AR : :
ewen CLO4, | tap, huéng | thi nghiém hién
1.2. Sac ky khi ghep noi CLO5, | dan nghién | dai.
khoi pho MS nhiéu lan CLO6 | ctru.
GC - MS
( ) 2 - Day hoc
1.3. Quang pho hap thu theo hinh
nguyeén tir thirc két
1.4. Phan tich TOC hop truc
L1, A tuyén va
1;5. Sac ky léng hi¢u tryc tidp.
nang cao
1.6. Phan tich nhiét vi sai
1.7. Phéan tich dién hoa
1.8. Quang phé hé)ng
ngoai (FT-IR)
1.9. Quang phd UV-Vis
ran, 1éng
1.10. Quang phd UV- Vis
Labomed
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Bai 2. Ché tao vat li¢u 18 | 12 | CLOL, |- Phuong |- Timhiéu cac
hap phu, xuc tac CLO2, | phép: tu phuong phap ché
2.1. Ché tao vét lidu tir CLO3, | hoc, thyc | tao vat liéu hap
than bun CLO4, | tap, huong | phu va xuc tac.
) CLO5, | dan nghién
2.2. Ché tao vat liéu tur CLO6 | ctru.
bentonite
. - Day hoc
2.3. Ché tao vat liéu tu theo hinh
titanium dioxide thire két
2.4. Ché tao vat lidu tir hop true
hat nhan tuyen va
. t tiép.
2.5. Téng hop vt liéu i rue Hep
vO cua au
Bai 3. Phén tich ciu 18 | 12 | CLO1, | - Phuong | - Tim hiéu cach
tric va xac dinh tinh CLO2, | phap: tu thirc phan tich
chat vat liéu CLO3, | hoc, thuc cau tric va xac
3.1. Phd h6ng ngoai bién CLO4, ta:p, huGHg d'{nh tinh chat Y@t
di Fourier (FT-IR) CLOS5, de’m nghién 11§u h’ap Phu va
] CLOG6 | ctru. xuc tac tr quang
3.2. Hién vi dién tir quét 5
SEm )1en vi dién tu qué - Day hoc phd.
theo hinh
3.3. Tan xa nang lugng thire két
tia X (XDX hay EDS) hop truc
3.4. Po dién tich bé mit tuyen va
riéng (BET) tryre tiep.
Bai 4. Xac dinh hoat 18 | 12 | CLO1, |- Phuong | - Tim hiéu cac
tinh hap phuy, xtc tac CLO2, | phap: tu phuong phap xac
cua vat liéu trong nuéc CLQOg3, | hoc, thuc di’nh hoat tinh
4.1, Wp phy, xir 1y chét CLO4, | tap, huéng | hap phy. xiic tic
N CLOS, | dan nghién | cua vat li¢u trong
mau hiru co . .
] CLOG6 | ctru. nuodc.
4.2. Hap phu cac ion kim
loai nang - Day h 0c
T ) theo hinh
4.3. Hap phu chat khang thire két
sinh hop tryc
4.4. Hap phu xir 1y nuée tuyén }/2‘1
thai nudi trong thuy san trurc tiep.
Bai 5. Xt Iy 50 ligu va 18 | 12 | CLO1, |- Phuong | - Tim hiéu cac
bi€u dien ket qua trong CLO2, | phap: tu phuong phap xu
nghién ciru cau tric va CLQO3, | hoc, thuc ly~s6 li,éu va biéu
CLO4, | tap, huéng | dien két qua
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hoat tinh hép phu, xtc CLOS5, | dan nghién trong nghién ciru
tac cua vat liéu CLOG6 | ctru. cau trac va hoat
5.1. Phan mém Origin - Day hoc tl,nh I}ap E)hl%,AXUC
. theo hinh tac cua vat liéu.
5.2. Anh huong cua pH hite K&
dén hiu suat va dung ; uce ket
lugng hap phu P trl_rc‘:
tuyen va
5.3. Su phy thudc cua truc tiép.
hiéu suat hap phu vao
thot gian
5.4. Su phu, thudc cﬁa}
hiéu suat hap vao khoi
lugng vat ligu
5.5. Su phu, thudc cua
hiéu suat hap phy cua vat
ligf:u vao nong do chat bi
hap phu trong dung dich
5.6. Pang nhiét hap phu
theo phuong trinh
Langmuir va theo
phuong trinh Freundlich
5.7. Xac dil}h qui luat
dong hoc hap phu
Tong: 0| 90 |60
6. Yéu cau d6i véi ngudi hoc
- Tich cuc hoan thanh cac nhiém vu hoc tap.
- Thuc hién déy du thoi gian hoc thuc tap va tu hoc.
7. Phuong phap, hinh thirc dinh gia két qua hoe tip
) Noi dung
Diém Hinh thirc dugce danh Qu Tron
thanh | té chire danh CPR gia L reng
A g, . | dinh i)
phan gla (chwong/chu :
de)
1 Bao cao CLO1, CLO2,CLO3, |Bail, Bai 2, |Baibao| 1,0
CLO4, CLO5, CLO6 Bai 3, Bai 4, | céo
Bai 5

8. Tai liéu hoc tap
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Tén tac gia/nam/tén tai

Dia chi khai thac tai

Muc dich swr
dung

STT A N o Rz ‘A
liéu/nha xuat ban li¢u Tailigu | Tham
chinh | Kkhao
1 Nguyen Hiru Dinh, Tran Thi Pa. | Trung thm TT - Thu X
Ung dung mot sé phé nghién ciru | vién Lé Vi Hung
cau truc phan tu, NXB GD 1999.
2 | Pham Ngoc Nguyén, Gido trinh | Trung tdm TT - Thu X
Ky Thudt Phan tich Vdt Ly, NXB | vién Lé Vi Hung
KHKT, Ha Ni (2004).
3 |1 J W. Niemantsverdriet. | Trung ttm TT - Thu X
Spectroscopy in catalysis, Wiley- | vién Lé Vi Hung
VCH Verlag GmbH&Co. KGaA
(2007).
4 | L. Bonneviot, F. Beland, C.|Trung tdm TT - Thu X
Danumah, S. Giasson, S.|vién Lé Vi Hung
Kaliaguine. Mesoporous
molecular  sieves,  Elsevier
(1998).
5 | Nguyén Vin Hung, Bui Thi Minh | Trung tdm TT - Thu X
Nguyét, Bui Vin Thing, Nguyén | vién Lé Vii Hing
Hitu Nghi, Nguyén Ngoc Bich,
Ping Thi thu Liéu. Gido trinh vat
liéu vo co. Pai hoc Can Tho,
2020.
6 | Cac luan van thac si chuyén | Trung tdm TT - Thu X
nganh Hoa li thuyét va hoa li ¢6 | vién Lé Vii Hung
noi dung lién quan dén ché tao va
nghién ctru ciu tric va tinh chat
ctia vat liéu hap phu va xtc tac.
7 | Cac bai bao khoa hoc lién quan | https://db0.vista.gov.vn X
dén ché tao va nghién ctru ciu
tric va tinh chét cua vat liéu hap
phu va xuc tac.

. Thong tin vé nguwoi huéng din

Nguwoi hwéng din 1:
- PGS. TS. H6 S§ Thang

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

- Chuyén nganh: Hoa 1i thuyét va hoa li
- S4 dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn
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- Co quan cong tac: Phong Pao tao Sau dai hoc, Truong Pai hoc Pong Thap.

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

Nguoi hwéng din 2:

- Ho va tén: Pham Dinh D

- Chtrc danh, hoc ham, hoc vi: Phoé 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

- Hudng giang day, nghién ctru chinh: Vit liéu hap phu, xuc tac
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12. NHIET PONG HQOC UNG DUNG
PE CUONG CHI TIET HQC PHAN

1. Thong tin vé hoc phan

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

- Tiéng Anh: Applied thermodynamic

- M chuyén dé: TPC.813

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

- Hoc phan diéu kién (néu c¢d): Khéng c6

- B0 m6n phu trach day hoc: Hoa hoc; Khoa: Su pham khoa hoc Ty nhién
2. Muc tiéu hoc phan

Hoc xong chuyén dé nay nguoi hoc can dat duoc:

2.1. T6 chire duoc kién thirc vé cac linh vuc: Nhiét dong hoc hoa hoc trong qué trinh
hoc tap nghién ctru cac su kién, cac hién twong hoa hoc & cap do chuyén sau.

2.2. Van dung kién thire 1i thuyét va h¢ thong bai tap thiét ké duoc chi dé day hoc Hoa
hoc ph6 thong (chu y dung murc do1 tugng truong chuyén, 16p chon, hoc sinh gioi) vé cac
ndi dung truc tiép cua nhi¢t dong hoc hoa hoc cling nhu 4p dung trong tam vao cac mach
ndi dung Hoa hoc V6 co, Hoa hoc Hitu co, giao duc STEM va hudng nghiép;

3. Tong quan vé hoc phin
Hoc phan Nhiét dong hoc tng dung bao gém nhitng ndi dung co ban sau:

- H¢é théng cac khai niém, qui udc quéc té vé diéu kién tiéu chuén, hé don vi va cach
trinh bay;

- Mét sd linh vuc ung dung cua nhi¢t dong hoc: Gian dd nang luong tu do cuia phan
ung oxi hoa kim loai; Nhi¢t dong luc hoc véi su song.

- Mot s6 van dé chinh cta nhiét dong hoc 4p dung truc tiép trong giang day Hoa hoc
pho thong: Co sd, cac qua trinh, can bang hoa hoc, tinh ndng lugng cac qua trinh, nang
lugng tir mdt sO loai thyc pham....

4. Chuén dau ra

Aga A aA Anh xa véi
Mo ta chuan dau ra ‘ e do
Mé _ CPR | Mucdo
(CLOs — Course Learning Outcomes) CTPT nang lye
4.1. Kién thirc
CLO1 | T6 chirc cac khai niém, qui luat, dinh luat, li thuyét | PLO1, 5
va cac ndi dung lién quan trong gidi han cua hoc | PLOZ,
phan. PLO5
4.2 Ky nang
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CLO2 | Bicu dién dinh tinh va dinh lugng vé nhiét dong | PLOS, 5
hoc ciia mot s6 phan ing co ban quan trong. PLO4
CLO3 | Xay dung chu dzéq day hoc phu hop véi chuong | PLO3, 5
trinh gido duc ph6 thong mén Hoa hoc dap tmg | PLOA4,
yéu cau gido dyc pho thong. PLOS
4.3 Mirc tu chi va chiu trach nhiém
CLO4 |To chirc dugce hoat dong ng dung thanh tyu khoa | PLOY 5
hoc vé nhiét dong hoc trong day hoc boi dudng
hoc sinh.
CLOS Trung thuc, kl}éch quan trong viéc thl_:l'C hién tinh
toan, xur ly, bi€u dién, dién giai cac két qua trong PLOS 5
hoc tap va nghién ctru khoa hoc.
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phuwong Chuan bi cia
Chuwong/Noi dung CDbR hi Ek,lip’ pE: nguot hoc
LT | ThH | TH 1 LAte 20
chwe day hoc
Chuwong 1. Mé dau 5| 2 | 16 |CLOY, |- Phuong | Nghién ctru dé
1.1. So luoc vé phuong gtgg’ pl? ap;: G\}i Clﬁgng hh(;)c
phap luan khoa hoc cua ' tAuyet mfl ’ p, an, ’ng lef
Hoa Ii CLO4, | néu tinh | cktu cac noi
, L CLOS5 | huong, bat | dung trong
1.2 Cac khai nigm co van de,... gido trinh, tai
b” . A
a HV lam vige | liéu  tham
1.3. Hé don vi va cach theo  nhom: | Khao; chuan bi
diing. bio cio, tho | 19! Gung blo
1.4, Lién hé gita nhiét lugn, lam bai | 2+ gizng
dong hoc va héa hoc li tap, xay dung | 0 7S S
S A vién; két nodi
thuyét. chudé day hoc | "~ .
’ (du kién): cac ndi dung
1.5. Mdi lién hé gilra ' ’ cé lién quan
nhiét dong hoc véi cac - Day hoc theo | v6i ngi dung
khoa hoc so s0. hinh  thte: | trong chuwong
) Tryc ti€p, truc | trinh mon hoa
}11' V?ﬁ dl'lllng trong day tuyén; ket hop | hoc GDPT
O(; ?a oc O truong tryc tuyén va
pho thong truc tiép.
Chuong 2. Nhiét dong | 5 | 5 | 25 |CLO1, |- Phuong | Nghién ctru dé
hoc héa hoc CLO2, | phap: GV: | cuong hoc
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2.1. Cac nguyén li cua CLO3, | thuyét trinh; | phan, nghién
nhiét dong hoc ap dung CLO4, | néu tinh | ctu cac ndi
vao héa hoc CLOS | hudng, bat | dung trong
2.1.1. Nguyén li thtr nhat van de,... gico t“”ht’h tai
. | liéu am
2.1.2. Nguyén Ii thit hai EZO lamnh‘é‘ric_ khao: chun bi
2.1.3. Tiéu chuan vé can bao cdo, thao | DOl dung bio
bang va ty dién bién qua luan, lam bai | ¢3° theo yeu
rinh dp, xdy dyng | S8 cua giing
. y A vién; k&t noi
2.2. Can bang hoa hoc chu dé day hoc cic ndi dung
N A M d k"‘ ; , T
va can bang pha (dy kién) c6 lien quan
2.2.1. Can bang héa hoc - Day hoc theo | y6i noi dung
- hinh thire: | trong  chuong
2.2.2. Can bang pha Truc tiép, truc | trinh mon héa
2.3. Van dung trong day tuyén; két hop | hoc GDPT.
hoc hoa hoc ¢ truong tryc tuyén va
pho thong truc tiép.
Chwong 3. Gian do 28 | CLO1, |- Phuong | Nghién ctru dé
ning lwong tw do CLO2, | phap: GV: | cuong hoc
(Gian do Elingham) CLOg3, | thuyét trinh; | phan, nghién
. 1A CLO4, | néu tinh | ctu cac noi
3.1. Mo d : . -
0_ ’e_lu S CLOS | huong,  Dat|dung  trong
3.1.1. Gioi thi¢u gian do van dé,... gido trinh, tai
Elingham ligu tham

3.1.2. Gian d6 Elingham
vo1 oxit kim loai

3.2. Ung dung cua gian
do Elingham

3.2.1. Xac dinh hang s6
can bang cua phan Ung
oxihoas kim loai

3.2.2. Duong Elingham
xac dinh bién do6i pha
3.2.3. Nhién ctu phéan
ung chay cua carbon
3.2.4. Nghién ctru sy an
mon kim loai boi
oxygen

3.3. Van dung trong day
h(_)(; hoéa hoc ¢ truong
pho thong

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

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

khao; chuén bi
ndi dung bao
cao theo yéu
cdu cla giang
vién; két ndi
cac ndi dung
cd lién quan
vol ndi dung
trong chuong
trinh moén hoda
hoc GDPT
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Chuong 4. Nhiét dong | 12 | 4 36 | CLO1, |- Phuong | Nghién ctru dé
lIwc hoc va sy song CLO2, | phap: GV: | cuong hoc
4.1. Nhiét dong luc hoc g::gj’ thuyet mflhﬁ phan, - nghién
cua su tién hdéa va nguon oL 05’ lnlelf tfl)rl guu cact not
goc cua sy song uong, at ung ~ ~ trong
. van de,... giao trinh, tai
4.2. Ent : 0 A
ntropy va su song HV lam viéc h¢1} Ehanq
4.3. Nang luong ty do theo  nhom: | khdo; chuan bi
Gibbs va su tién hoa bdo cdo, thao | 29! dung biio
sinh hoc luan, lam bai C‘fi‘o theo .¥eu
4.4. Sit dung va luu triv tap, xdy dung | =0 1 ES
nang lugng cua teé bao. chu dé day hoc cAc ’néi dun
A (du kién); iC ¢ g
4.5. Van dung trong day c6d lién quan
hoc hoa hoc ¢ truong "D@Y hoc th’eo v6él noi dung
pho thong hinh . thire: | trong  chuong
Tryc tiCp, tryc | trinh mon hoa
tuyén; k&t hop | hoc GDPT
truc tuyén va
truc tiép.
Tong: 30 | 15 | 105
6. Yéu cau d6i véi ngudi hoc
- Tich cuc hoan thanh cac nhiém vu hoc tap.
- Thyc hién day du thoi gian hoc trén 16p va tu hoc.
7. Phwong phép, hinh thirc danh gia két qua hoc tip
Pi¢m Hinh thirc No6i dung Tron
thanh to chirvc danh | MT/ CPR | dwoc danh Quy dinh b g
phan gia gia
Piém Théi d6 hoc tap | P4p  ung | Chuong 1, 2, 0,1
chuyén yéu cau|3,4
can hoc tép
- Thuyét trinh, | CLO1, Chuong 1, 2, | - Bai thuyét trinh
Piém qua | thao luan gtgg 3,4 - Hoan thanh tidu
trinh - Bai tiéu luan, CLO4: luan , 04
- Bai gidi cac | cLO5 - Chuan bi bai
bai tap giai cho cac bai
- Bai kiém tra tap
gitra ki
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- Tham du hoc du
thoi gian va lam
bai kiém tra.

Thi HP Tu luan (hoac | CLO1, Chuong 1, 2, |- Tham du 80% 0,5
bai bao cao khi | CLO2, 3,4 tiét 1y thuyét
hoc truc tuyén) | CLO3, - Thi viét 120
CLO4, pht
CLO5
8. Tai liéu hoc tap
Muc dich st
o7 | Tén tic gid/nim/tén tai ligu/nha xuédt | Pia chi khai thac dung
ban tai ligu Tai li¢u | Tham
chinh | Kkhao
1 | Pham Xuan Dinh, Lé Xuan Khuong, Nhiét | Trung tam TT -
dong hoc va PBong hdéa hoc ung dung, | Thu vién Lé Vi X
NXBKHKT, 2006. Hung
2. |Nguyén Hiru Pht, Hoéa 1i hoa keo, | Trung tam TT -
NXBKHKT, 20009. Thu vién Lé Vi X
Hung
P.W.Atkins , Physical Chemistry, Oxford | Trung tam TT -
3 [1990 Thu vién Lé Vi X
Hung
Vitaly Vanchurina, Yuri I. Wolfa, Eugene | https://doi.org/10.
4 V. Koonina, and Mikhail I. Katsnelsonc, | 1073/pnas.21200 X
Thermodynamics of evolution and the | 42119
origin of life, PNAS 2022 Vol. 119 No. 6
€2120042119
5 | B6 Giao duc va Pao tao, Chuong trinh | Trung tam TT - X
mon hoa hoc, 2018. Thu vién Lé Vi
Hung

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: Tran Quoc Tri
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- Chutre danh, hoc ham, hoc vi: GCC, PGS. TS

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- bién thoai: 0918329364

- Email: tgtri@dthu.edu.vn

- Huong giang day, nghién ctru chinh: Hoa ly va Hoa hoc lugng tir tinh toan
Giang vién 2:

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

- Chuyén nganh: Hoa 1y thuyét va hoa ly

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

- Pon vi cong tac: Trudng Pai hoc Pong Thap

- Hudng giang day, nghién ctru chinh: Hoéa hoc lugng tir tinh toan
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13. LY THUYET PHIEM HAM MAT PQ
PE CUONG CHI TIET HQC PHAN

1. Thong tin vé hoc phan

- Tén hoc phan: Ly thuyét phiém ham méat 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 co

- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Trang bi cho hoc vién hiéu biét co ban va ting dung ciia 1y thuyét phiém ham mat do.

2.2. Huéng dan hoc vién cai dit phﬁn mém, thiét lap cac tap tin dau vao, thuc hién cac
phép tinh theo 1y thuyét phiém ham mat d6 trén may vi tinh cho cac phan tir, biéu dién két
qua tinh.

2.3. Hudng dan cho hoc vién Iya chon phiém ham trao doi - twong quan va bd ham co
s phu hop cho cac phan titr.

2.4. Hudng dan hoc vién ap dung Iy thuyét phiém ham mat d6 tinh toan ciu tric va tinh
chat cua phan tir va so sanh két qua tinh vai két qua thuc nghiém.

2.5. Hinh thanh cho hoc vién tinh trung thuc, khach quan trong thyc hién tinh toan va
xu 1y, biéu dién, dién giai két qua tinh theo 1y thuyét phiém ham mat dg.
3. Tong quan vé hoc phin

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

- Piéu kién dé hoc tbt hoc phﬁn: Dé hoc tbt hoc phén nay, hoc vién can ¢6 hiéu biét vé
hoéa hoc lugng tir tinh toan, toan hoc, tiéng Anh, tin hoc va c6 may vi tinh.

-Vai tro cua hoc phén trong chuong trinh dao tao: Sau khi hoc hoc phan nay, hoc vién
c6 hiéu biét vé Iy thuyet phiém ham mat dg va c6 nang lyc st dung ly thuyét phiém ham

mat do va may vi tinh dé tinh toan ciu triic va tinh chét ciia cac ddi tugng khic nhau cia
hoa hoc.

4. Chuén dau ra

M M ti chuin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc

4.1. Kién thirc
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Hartree—Fock va cac su
gan ding

1.1 Phuong
Schrodinger

1.2 Phiém ham

trinh

1.3 Nguyén li bién phan

14 Cac sy gan dung
Hartree—Fock

1.5 Phuong phdp RHF,
ROHF, va UHF

1.6 Tuong quan electron

1.7 Su ty tuong tac cua
electron

giang bai, tu
hoc, hoc nhom.
- Day hoc theo
hinh thirc két
hop truc tuyén
va truc tiép.

CLO1 | Phan tich cac ndi dung kién thirc lién quan dén | PLO1,PLO2, | 4
co so 1y thuyét va trng dung cua ly thuyét phiém | PLO5
ham mat do.

4.2 Ky niang

CLO2 | Cai dat phan mém, thiét 1ap céc tap tin dau vao, | PLO4 4
thue hién cac phép tinh theo ly thuyét phiém ham
mat do trén may vi tinh cho cac phan tur, biéu dien
két qua tinh.

CLO3 | Lwa chon phiém ham trao ddi - tuong quan va by PLO3 5
ham co s& phu hop cho cac phan tir can tinh toan.

CLO4 Ap dung 1y thuyét phlem ham mat d¢ tinh toan | PLO4, PLOG, 4
ciu trac va tinh chat ctia phan tir va so sanh két | PLO7
qua tinh véi két qua thuc nghiém.

4.3 Mirc tu chi va chiu trach nhiém

CLOS | Trung thuc, khach quan trong thyc hién tinh toan | PLO8 5
va xtr Iy, biéu dién, dién giai két qua tinh theo 1y
thuyét phiém ham mat do.

5. Noi dung va phwong phap, hinh thire to chirc day hoc
S tiét CDR | Phuong phap, |  Chuan bj
Chuong/Noi dung hinh thirc to cua nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. Phuong phap | 3 2 10 | CLO1 |- Phuong phép | - Tim hiéu

cac ndi dung
vé  Phuong
phap
Hartree—
Fock va cac
sw gan ding
thdng qua tai
liéu hoc tap.
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Chuong 2. Mat do 18 | CLO1 |- Phuong phép | - Tim hiéu

electron va cac dinh ly giang bai, tu | cac noi dung

Hohenberg—Kohn hoc, hoc nhom. | vé Mat do

2.1 Mat dod electron - Day hoc theo eI?Ctr;n L Vla

SR hinh thic két | €9C @ by

|2:e2rm|\l/|0 hinh  Thomas- hO‘p frue tuyén Hohenberg_
va truc tiép. Kohn 'tho.ng

23 Cac dinh ly ' qua tai ligu

Hohenberg—Kohn hoc tép.

2.3.1DPinhly 1

2.3.2 Pinh 1y 2

2.3.3 Nhan xét

24 Phuong phap tim

kiém c6 rang budc

2.5 Ham song trang thai

co ban trong ly thuy¢t

phiém ham mat do

2.6 Danh gia chung

Chuong 3. Phuong phap 18 | CLO1 |- Phuong phép | - Tim hiéu

Kohn—Sham giang bai, tu | cac ndi dung

3.1 H¢ electron khong hoc, hoc nhom. Vﬁ, Pﬁwﬁng

tuong tac - Day hoc theo phap - konhn-
hinh thic két | Sham thong

3.2 Céc phuong trinh < | qua tai lidu

Kohn-Sh hop truc tuyén . :

ohn—Sham . . £ hoc tap.
. va truc tiep.

3.3 Y nghia céic orbital

Kohn—-Sham

Chuong 4. Phiém ham 19 | CLO1, | - Phuong phép | - Tim hiéu

trao doi - tuong quan CLO3 | giang bai, tu|cac ndi dung

4.1 bac diém cua phiém hoc, hoc nhém. Ze Ph’;’?

ham trao doi - tuong - Day hoc theo am trao doi
hinh thirc két |  fwong quan

quan

4.‘2 MO hinh khi electron
dong nhat

4.3 Phiém ham LDA va
LSDA

4.4 Phiém ham GGA
4.5 Phiém ham MGGA
4.6 Phiém ham lai ghép

hop truc tuyén
va tryc tiep.

thdng qua tai
liéu hoc tap.
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4.7 Phiém ham lai ghép
do1

4.8 Bo gan dung cua cac
phiém ham

4.9 Lya chon phiém ham
phu hop cho hé nghién
cuu

410 Su tu tuong t,éc
trong 1y thuyét phi€m
ham mat do

4.11 Hiéu chinh tuong

tac khuéch tin cho
phiém ham

Chuong 5. Thuc hién
cac phép tinh theo ly
thuyét phiém ham mat
do

5.1 May vi tinh va phan
mém

5.2 Phan mém Orca
5.2.1 Gidi thiéu

5.2.2 Céc tap tin ddu vao
5.2.3 Thyc hién cac phép
tinh

5.3 Phan tich két qua
tinh

5.3.1 Phép tinh nang
lugng di€m don

5.3.2 Phép tinh téi uwu
hoéa hinh hoc

5.3.3 Phep tinh tan sb
dao dong di€u hoa

5.4 Phan mém Gabedit
5.4.1 Gidi thiéu

5.4.2 Xay dung ciu tric
hinh hoc

5.4.3 Tién hanh cac phép
tinh véi phan mém Orca

20

CLO1,
CLO2,
CLO4,
CLOS

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

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

- Tim hiéu
cac ndi dung
vé Thuc hién
cac phép tinh
theo 1y thuyét
phiém  ham
mdt d¢ thong
qua tai liéu
hoc tap.
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5.4.4 Biéu dién két qua
tinh
5.5 Phan mém Gaussian
va GaussView
Chuong 6. Mot sb tmg | 6 2 | 20 |CLO1, |- Phuong phap | - Tim hiéu
dung trong hoa hoc CLO2, | giang bai, tu |cac ndi dung
N CLO4, | hoc, hoc nhém, | vé Mot s6
61 Kh d 1 ] Y 9 .
4 DTS the Gis CLO5 | thuc hanh, ing  dung
6.2 Tinh céac thong s6 trong hoa
IS - Day hoc theo n
cau trie hinh hoe hinh thire két | #0¢  thong
6.3 Tinh tan so dao dong hop truc tuyén | 492 tal lidu
diéu hoa va truc tlép hQC tap'
6.4 Tinh nang lugng ion
hoa
6.5 Tinh ai luc electron
6.6 Tinh nang luong
nguyén tir hoa
6.7 Nghién ctru co ché
phan rng hoa hoc
6.8 Nghién ctru cau trac
va tinh chat cua cluster
Tong: 30 | 15 | 105
6. Yéu ciu ddi véi nguoi hoc
- Tich cyc hoan thanh cac nhiém 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
) Noi dung
Diém Hinh thirc dwgec danh Tron
thanh | tb chirc d4nh MT/CDR gia Quy dinh one
A £ . i)
phan gla (chwong/chu
de)
1 Bai béo cao sd 1 | CLO1, CLO3 Chuong 1, | Bai bdo cdo. | 0,25
Chuong 2,
Chuong 3,
Chuong 4
2 Bai bao cdo s6 2 | CLOL,CLO2, | Chuong 5, | Baibéo cdo. | 0,25
CLO4, CLOS Chuong 6
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3 Bai thi két thuc | CLO1, CLO3, Chuong 1, |Bai thi ty| 0,50
chuyén dé CLO4 Chuong 2, | luén 90
Chuong 3, | phut.
Chuong 4,
Chuong 6
8. Tai liéu hoc tap
Muc dich st
o7 | Tén tic gid/mam/tén tai ligu/nha xudt |  Dja chi khai dung
ban thac tai licu Tai liéu | Tham
chinh | khao
1 Tran Vin Tan, T}rﬁn Quéc Tri, Gi4o | Trung tdm TT -
trinh Iy thuyét phiem ham mdt do, NXB | Thu vién Lé Vi X
Giao duc, 2017 Hung
2 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, | Hung
2002.
3 Frank  Jensen: Introduction  to | Trung tdm TT - X
computational chemistry; John Wiley & | Thu vién Lé Vi
Sons Ltd, 2007. Hung

9. Thong tin vé giang vién day

Giang vién 1:

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

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

- Pon vi cong tac: Trudng Pai hoc Péng Thap

- Hudng giang day, nghién ctru chinh: Héa hoc lugng tur tinh toan

Giang vién 2:

- Ho va tén: TS. Nguyén Hiru Tho

- Chuyén nganh: Hoa 1i thuyét va hoa li
- Dién thoai: 0983869335; Email: nguyenhuutho03@yahoo.com

- Bon vi cong tac: Truong Pai hoc Sai Gon

- Huong giang day, nghién ctru chinh: Hoa hoc lugong tir tinh toan
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14. PIEN HOA HIEN PAI VA UNG DUNG
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phén: bién hoa hi¢n dai va ing dung
- Tén tiéng Anh: Modern Electrochemistry and Applications
- Ma hoc phan: TPC.815
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Trang bi cho hoc vién nhiing kién thirc co ban va nang cao vé mot s6 khia canh
chon loc trong Iinh vuc ing dung cua dién hoa.

2.2. Cung cdp cho hoc vién hiéu biét vé& cac van dé Iy thuyét va ung dung dién héa
trong k¥ thuat, khoa hoc, doi song.

2.3. Gidi thiéu cho hoc vién ing dung cua cac phuong phép dién hoa hoc trong nghién
ctru cac doi tugng khac nhau cia hoa li thuyét va hoa li.

3. Tong quan vé hoc phan

- Tém tit hoc phan: Hoc phan ndy cung cap nhitng kién thirc vé nhimg van dé chon loc
trong (mg dung ctia dién hoa nhu qua trinh quang dién hoa tai ranh gidi chat ban dan/dung
dich; dién hoa hiru co voi san pham quan tdm 13 polymer dan dién; bao vé dn mon vat
lidu; sy phat trién trong chuyén hoa va luu gitr nang lugng dién; sinh dién hoa; dién hoa
ctia dung dich khong nuéc va cudi ciing 1a tng dung ctia dién hoa trong quan trac va kiém
soat 6 nhiém moi truong.

- Piéu kién dé hoc tdt hoc phﬁn: Pé hoc tdt hoc phﬁn nay, hoc vién can ¢6 hiéu biét co
ban veé vat 1y, hoa hoc, toan hoc, tiéng Anh cho hoa hoc.

-Vai trd ctia hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 hiéu
biét vé mot s6 khia canh chon loc trong linh vuc tng dung cta dién hoa; c6 kha nang phan
tich, danh gia cac van dé vé 1y thuyét va tng dung dién hoa trong k¥ thuat va khoa hoc
doi song; c6 kha nang danh gia, lya chon cac cac phuong phap dién héa hoc phut hop cho
dbi twong nghién ctru khac nhau cta hoéa li thuyét va hoa 1i.

4. Chuén dau ra

M M ti chuin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | ning lyc
4.1. Kién thirc
CLO1 | Danh gia kién thirc co ban va nang cao vé mét s6 | PLO1, PLO2, 5
khia canh chon lgc trong linh vyc tng dung cia | PLOS, PLOG6,
dién hoa. PLO7
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4.2. Ky ning
CLO2 | Péanh gia cdc van dé vé ly thuyét va (mg dung | PLO3, PLOS, 4
dién hoéa trong k¥ thuat, khoa hoc, doi song. PLOG6, PLO7
CLO3 | Lya chon cac phuong phap dién hoa hoc phu hop | PLOZ2, PLO4 4
cho doi tuong nghién ctru khac nhau cua hoa li
thuyét va hoa li.
CLO4 | Dién giai cac két qué thi nghiém thu dugc bang | PLO3, PLO4 4
cac phuong phap dién hoa hoc cho cac doi lugng
khac nhau.
4.3 Mire tu chi va chiu trach nhiém
CLOS | Trung thyc, khach quan trong phan tich, danh | PLO8 4
gia, dién giadi két qua thi nghiém lién quan dén
cac qua trinh di¢n hoa.
5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc
S6 tiét Phuong phap, Chuéin bi
Chuong/Noi dung CDbR hinh thirc t6 | cia nguoi
LT | ThH | TH chirc day hoc hoc
Chuong 1. Quang dién | 4 2 | 15 |CLOL1, - Phuong phép | - Tim hiéu
hoa CLO2, giang bai, tu | céac noi
1.1. Quang kich thich CLOs3, hoc, hoc nhém. | dung v
dién tir do hdp phu anh CLO4, - Day hoc theo Q.l{ang ,
sang CLO5 hinh thirc két | dién  hoa
1.2. Anh huong bé mit hop tryc tuyén | thong qua
trong quang dién hoa va tryc tiép. ?l ligu hoc
ap.
1.3. Xuc tac quang dién P
hoa
1.4. Quang dién hoa
phan ly nude
1.5. Quang dién hoa
loai chat thai
Chuong 2. Nhitng khia | 4 2 15 | CLO1, - Phuong phép | - Tim hiéu
canh chon loc trong CLO2, giang bai, tu | cac noi
dién hoa hiru co CLOs3, hoc, hoc nhom. | dung  vé
2.1. Uu va nhugc diﬁém CLO4, - Day hoc theo Nh,ﬁ’ng
cua phuong phap tong CLO5 hinh thac ket khia canh
hop di¢n hoa hop truc tuyén chon lec
2.2. Xac dinh co ché va tryc tiép. trong ~dz_en
cua phan tng dién hoa hho a hitu co
hitu co thong qua
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2.3. Bién cuc Chiral - tai li€u hoc

Hoat tinh quang cua tap.

dién cuc

2.4. Tong hop dién hoa

hiru co

2.5. Polymer hitu co

dan dién

Chuong 3. Dién hoa 15 | CLO1, - Phuong phép | - Tim hiéu

trong khoa hoc vat liéu CLO2, giang bai, tu | cac noi

3.1. Chuyén dién tich CLO3,  |hoc,hocnhém. | dung — vé

va trang thai bé mait CLO4, - Day hoc theo | Pién  hoa

kim loai CLOS hinh thic két | trong khoa

3.2. Uc ché an mon hop tryc tuyén hoc vt

3.3. Su thu dong va tryc ticp. gﬁ;‘ tﬂ]ﬁgﬂ

3.4. Nhiing khia canh hoc tap.

dién hoa vé anh hudng

ctia hydro dén kim loai

Chuong 4. Chuyén hoa 15 | CLOL1, - Phuong phép | - Tim hiéu

va luu trlt nang luong CLO2, giang bai, tu | cac noi

dién hoa CLO3, hoc, hoc nhém. | dung  vé

4.1. Khai niém va lich CLO4, - Day hoc theo Chuyén

str clia pin nhién li¢u CLOS hinh thirc két | #0a va leu

4.2. Hiéu suat ctia pin h?“P true Atuyén 7 w n;.zzg

4.3. Dong hoc cua phén vatyetip. | 008 O’f]g

ung pin nhién ll,q:u qua tai liu

4.4. DBién cyc x0p hoc tap.

4.5. Cac kiéu pin nhién

liu

4.6. Bong co dién hoa

cho phuong tién giao

thong

4.7. Nguyén ly pin

nhién li¢u thir cap

4.8. Nhitng dac tinh cia

thiét bi luu gilt ning

luong dién hoa

4.9. Mot s6 pin ca nhan

4.10. Pin va moi trudong

Chuong 5. Dién hoa 15 | CLOL1, - Phwong phap | - Tim hiéu

sinh hoc CLO2, gidang bai, tu | cac noi

5.1. Pién sinh hoc CLO3, hoc, hoc nhom. | dung  vé
' . Dbien  hoa
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5.2. Thé mang CLO4, - Day hoc theo | sinh  hoc

5.3. D¢ din dién trong CLOS hinh thtrc két thdng qua

co thé sinh hoc hop tryc tuyén | tai liéu hoc

5.4. Co ché din dién vatryeticp. | tap.

trong hé théng than

kinh

5.5. Chuyén dién tr

trong co thé sinh hoc

5.6. Thong tin dién hoa

trong co thé sinh hoc

5.7. Enzym va di¢n cuc

5.8. Nhiing khia canh

dién hoa ciia mot sb qua

trinh sinh hoc

Chuong 6. Dién hoda 15 | CLO1, - Phuong phép | - Tim hiéu

cua dung dich khong CLO2, giang bai, tu | cac noi

nudc CLOs, hoc, hoc nhom. | dung ~ vé

6.1. Pac tinh cta dung CLO4, - Day hoc theo Di¢n  hoa

mdi va phan loai dung CLOS hinh thic két | cua dung

6.2. Dung mdi héa va va tryc tiep. nuoc

su tao thanh phuc cua tho”? qua

ion teAu liéu hoc

6.3. Phan ung axit-bazo tp.

trong dung moi khong

nudc

6.4. Phan ing oxy hoa

trong dung moi khéng

nudc

6.5. Po dién thé trong

dung dich khéng nude

6.6. Do do dan dién va

ung dung cua phép do

d dan dién

6.7. Str dung dung dich

khong nudc trong cong

nghé di¢n hoa hi¢n dai

Chuong 7. Pién hoda 15 | CLOL1, - Phuong phép | - Tim hiéu

moi truong CLO2, giang bai, tu | cac noi

7.1. Uu thé cua dién CLOs3, hoc, hoc nhém. | dung ~ vé

hoa CLO4, - Day hoc theo | Pién  héa
CLO5 hinh thiae két | moi truong

théng qua
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7.2. Su 4m 1én cta Trai
dat

7.3. San xuét hydro mit
tro1 quy mo 16n

7.4. H¢ théng van
chuyén sir dung ngudn
dién hoa

7.5. Khtr dién hoa CO2
7.6. bién hoa xu ly
nuoc thai

7.7. Dién hoa trong
quan tric va kiém so4t
6 nhiém

hop truc tuyén
va truc tiép.

tai li€u hoc
tap.

Téng:

30

15

105

6. Yéu cau doi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém 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 tap

. Noi dung
biem . . dwgc danh
thanh @ cllﬁ,r“ch dg‘:lf gi CPR gia Quy dinh TZ%“g
phan (chwong/chu
de)
1 Bai bao céo s6 1 CLO1, Chuong 1, |Bai béao| 0,25
CLO2, Chuong 2, cao.
CLOs, Chuong 3
CLO4, CLO5
2 Bai bao céo sb 2 CLO1, Chuong4, |Bai béo| 0,25
CLO2, Chuong 5, cao.
CLOS, Chuong 6,
CLO4, CLO5 | Chuong 7
3 Bai thi két thuc |CLO1, Chuong 1, | Bai thi tw | 0,50
chuyén dé CLO2, Chuong2, |luan 90
CLO3, Chuong 3, phut.
CLO4, CLOS | Chuong 4,
Chuong 5,
Chuong 6,
Chuong 7

8. Tai liéu hoc tap
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Muc dich st
Tén tac gia/nam/tén tai liéu/nha xuit Dia chi khai dung
STT ban thac tai liéu
’ Tai liéu | Tham
chinh | Khao

1 Kosuke Izutsu (2002), Trung tdm TT -
Electrochemistry in Nonaqueous Thu vién Lé Vi x
Solutions, Wiley-VCH Verlag GmbH Hung
& Co. KgaA.

2 John O'M Bockris and Amulya K. N. Trung tam TT - X
Reddy (2004), Modern Thu vién Lé Vi
electrochemistry, Kluwer Academic Hung
Publishers.

3 Gyorgy Inzelt (2008), Conducting Trung tam TT - X
Polymers, Springer-Verlag Berlin Thu vién Lé Vi
Heidelberg. Hung

4 Waldfried Plieth (2008), Trung tam TT - X
Electrochemistry for Materials Science, | Thu vién Lé Vi
Elsevier. Hung

5 Krishnan Rajeshwar, Jorge G. Ibanez Trung tdm TT - X
(1997), Environmental Thu vién Lé Vi
Electrochemistry: Fundamentals and Hung
Applications in Pollution Sensors and
Abatement, Elsevier Science &

Technology Books.

9. Thong tin vé giang vién day
Giang vién 1:

- Ho va tén: Tran Van Man

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

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Bon vi cong tac: Truong Pai hoc Khoa hoc Ty nhién, PHQG TP Ho Chi Minh

- Dién thoai: 0903 066075
- Email; tvman@hcmus.edu.vn

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

Giang vién 2:

- Ho va tén: Hoang Van Hung

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



mailto:tvman@hcmus.edu.vn
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- Chuyén nganh: Hoa 1i thuyét va hoa li

- Pon vi cong tac: Truong Pai hoc Su pham Ha Noi1
- Dién thoai: 098 4311 273

- Email: hunghv@hnue.edu.vn

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


mailto:hunghv@hnue.edu.vn
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15. PHUONG PHAP NGHIEN CUU KHOA HQC CHUYEN NGANH HOA
PE CUONG CHI TIET HQC PHAN
1. Théng tin vé hoc phin
- Tén hoc phan: Phuong phap nghién ctru khoa hoc chuyén nganh hoa
- Tén tiéng Anh: Research methodology in chemistry
- Ma hoc phan: TPC.816
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phan diéu kién: khong c6
- B6O mon phu trach day hoc: Su pham Hoéa hoc, Khoa Su pham Khoa hoc tuy nhién
2. Muc tiéu hoc phan
2.1. Cung cap cho hoc vién nhing kién thirc vé& nghién ctru khoa hoc trong hoa hoc
hién dai.
N 2.2. Hinh thanh cho hoc vién kha nang thu thap tai liéu va danh gia, phan bién, trich
dan cac tai liéu hoa hoc.

2.3. Hinh thanh cho hoc vién kha nang lya chon, thiét ké thi nghi¢m va phan tich, danh
gia, gidi thich cac két qua thi nghiém hoa hoc.

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

2.5. Hinh thanh cho hoc vién tinh trung thuc, khach quan, hop tac, trach nhiém trong
thuc hién nghién ctru khoa hoc hoa hoc.

3. Téng quan vé hoc phz‘“m

Hoc phan nay cung cap nhirng kién thirc vé phuong phap nghién ctru khoa hoc
trong hoa hoc. Hoc phan nay bao gobm céac ndi dung: Gidi thiéu vé nghién ctru khoa hoc;
Tai liéu khoa hoc hoa hoc; Nghién ctru khoa hoc hda hoc; Bé cwong nghién ctru hoa hoc;
Bai bao khoa hoc héa hoc; Luén van thac si hoa hoc. Pé hoc t6t hoc phén 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 co hiéu biét vé nghién ciru khoa hoc trong
hoa hoc hién dai; c6 ning luc thu thap tai liéu va danh gia, phan bién, trich dan cac tai liéu
hoa hoc; c6 ning lyc lya chon, thiét ké thi nghiém va phan tich, danh gia, giai thich cac
két qua thi nghiém hoa hoc; cé nang luc viét dé cuong nghién ctru, bai bao, luan van thac
si hoa hoc; ¢ tinh trung thuc, khach quan, hop tac, trach nhi¢m trong thyuc hién nghién
curu khoa hoc hoa hoc.

4. Chuén dau ra

M M6 ta chuan diu ra Anh xa véi | Mirc dd
(CLOs - Course Learning Outcomes) CDR CTDPT | néng luc
4.1. Kién thirc
CLO1 | banh gia viéc ap dung cac phuong phap nghién | PLO1, PLOZ2, 5
ctru khoa hoc trong héa hoc hi¢n dai. PLO5
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s hoa hoc.

PLOG6, PLO7

4.2 Ky nang

CLO2 | Thu thap tai liéu va danh gia, phan bién, trich dan | PLO3, PLO4 5
cac tai liéu hoa hoc.

CLO3 | Lua chon, thiét ké thi nghiém va phan tich, danh | PLO4 6
gia, giai thich cac két qua thi nghi¢m hoa hoc.

CLO4 | Viét d& cuong nghién ciru, bai béo, luan vin thac | PLO4, PLOS, 6

4.3 Mirc tu chi va chiu trach nhiém

CLO5

Trung thuc, khach quan, hop tac, trach nhiém
trong thuc hién nghién ctru khoa hoc hoa hoc.

PLOG6, PLOS8 )

5. Noi dung va phwong phap, hinh thirc t6 chirc day hoc

S6 tiét Phuwong )
phap, Chuan bi
Chwong/Noi dung CDR | hinh thire | cua nguwoi
LT | ThH | TH to chirc day hoc
hoc
Chuong 1. Gi6i thigu vé| 5 | 2 | 17 |CLO1, |-Phuong |- Tim hiéu
nghién ctru khoa hoc CLOS | phap: giang | cac ndi
1.1. Nghién ctru khoa hoc bai, tu 1’1003 dungAVé ’
1.2. Phuong phap luan va hoc nhom. Eﬁhleﬁ cuu
phuong phdp nghién cuu - Day hoc 0a hoc.
khoa hOC theo hinh
1.3. Muc tiéu nghién clru thire ketA’th
truc tuyer}

khoa hoc

1.4. Cac dac trung ctia nghién
ctru khoa hoc

1.5. Phan loai nghién ctu
khoa hoc

1.6. Qui trinh nghién clru
khoa hoc

1.6.1. Xéc dinh van dé nghién
ciru

1.6.2. Téng quan tai liéu
1.6.3. Dé xuét gia thuyét
1.6.4. Thiét 1ap nghién ctru
1.6.5. Thu thap dit lidu

1.6.6. Phan tich dur liéu

1.6.7. Bao céo két qua

va truc tiép.




91

1.7. Panh gid nghién ctru
khoa hoc

Chuwong 2. Tai li¢u khoa 17 |CLO1, | - Phuwong |- Tim hiéu

hoc hoa hoc CLOZ, | phap: giang | cac ndi

2.1. Bai bdo khoa hoc CLOg, | bai, tu hoc, | dung vé tai

2.2. Séch chuyén khao CLO4, | hoc nhém. ) li¢u khoa
TN n CLOS | - Day hoc hoc hoa

2.3. B4o céo d¢ tai nghién heo hinh hoc

ctru khoa hoc t eohin o

5 4. Lun van dai h thucket’hc_rp

4. Luan van dai hoc truc tuyén

2.5. Luan van thac si va truc tiép.

2.6. Luan an tién si

2.7. Tim kiém va thu thap tai

liéu khoa hoc hoa hoc

2.8. Trich dan tai liéu khoa

hoc hoa hoc

2.8.1. Céc kiu trich dan tai

licu (APA, IEEE, MLA)

2.8.2. Cac phan mém hd trg

trich dan tai liéu (Endnote,

Zotero)

Chuong 3. Nghién ctru khoa 17 | CLO1, | - Phuong - Tim hiéu

hoc hoa hoc CLOZ, | phap: giang | cac ndi

3.1. An toan trong phong thi CLO3, | bai, tr hoc, | dung vé

nghiém CLOS | hoc nhom. | nghién ctru

3.2. Céc chuyén nganh hoa - Day hoc | khoa hoc

hoc phd bién theo hinh héa hoc.

thire ket hop

3.2.1. Héa hitu co

3.2.2. Héa vb co

3.2.3. Hoa li

3.2.4. Hoa li thuyét

3.2.5. Héa viat liéu

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. Céac phuong phap nghién
ctru hoa hoc

truc tuyén
va truc tiep.
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3.4.1. Cac phuong phap diéq
ché, tong hop, chiét tach, ché
tao

3.42. Cac phuong phap
quang pho

3.4.3. Céac phuong phap tinh
todn hoa hoc lugng tir

3.4.4. Cac phuong phap diéu
tra, khao sat

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

Chuwong 4. Pé cwong 18 | CLO1, | - Phuong - Tim hiéu
nghién ciru héa hoc CLO2, | phap: giang | cac ndi
4.1. Gidi thiéu CLO3, | bai, ty hoc, | dung ve
4.2. Ciu trac dé cuong CLO4, | hoc nhém. | ¢ cuong
nghién cuu CLOS | - Day hoc nghién clru
42.1. Tén dé tai theo hinh | hoa hoc.
4.2.2. Muc luc thie ketﬁhqp
T tryc tuyen

4.2.3. Giéi thigu va truc tiép.
4.2.4. Muc tiéu
4.2.5. Gia thuyét nghién ctru
4.2.6. Téong quan tai liéu
4.2.7. Noi dung nghién ctru
4.2.8. Phuong phap nghién
clru
4.2.9. Pham vi nghién cuu
4.2.10. Két qua du kién
4.2.11. Co quan nhan chuyén
giao két qua
4.2.12. Du tru kinh phi
4.2.13. Tai liéu tham khao
4.2.14. Phu luc
Chuwong 5. Bai bao khoa 18 |CLO1, | - Phuong |- Tim hiéu
hoc héa hoc CLOZ2, | phap: giang | cac ndi
5.1. Gi6i thiéu CLO3, | bai, tu hoc, | dung ve bai
5.2. Chu trtc bai bao héa hoc CLOA4, | hoc nhom. bao khoa
5.2.1. Tén bai bo “LOS | -Dayhoe | hochoa
5.2.2. Tén tac gia, co quan thLTO hl;nh o

s = thure két hop
cong tac, email truc tuyén

5.2.3. Tom tit

va truc tiép.
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5.2.4. Tu khoa

5.2.5. Gidi thi¢u

5.2.6. Phuong phap nghién
clru

5.2.7. Két qua va thao luan
5.2.8. Két luan

5.2.9. Lo1 cam on

5.2.10. Bong gop cua cac tac
gia

5.2.11. Tai liéu tham khao
5.3. Phan mém chéng dao
van

Chuong 6. Luan van thac si
hda hoc

6.1. Gidi thi¢u

6.2. Céu trc luan vian thac si
6.2.1. Tén dé tai

6.2.2. M& dau

(Ly do chon dé tai;

Muc ti€u nghién ctru;

Déi tuong va pham vi nghién
clru;

No6i dung nghién ctru;
Phuong phap nghién ctru)
6.2.3. Tong quan

6.2.4. Phuong phap nghién
clru

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
van

18

CLO1,
CLO2,
CLOs,
CLO4,
CLO5

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

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

- Tim hiéu
cac ndi
dung vé
luan van
thac si.

Tong:

30

15

105

6. Yéu cau doi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tép.

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

7. Phwong phép, hinh thirc danh gia két qua hoc tip
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Piém | Hinh thic N‘-"d‘;‘l‘l‘l‘lg ‘ii;"-”c Tron
thanh |  tb chirc CDR g1 Quy dinh one
A . . (chwong/chu sO
phan danh gia A
de)
Qua | Thao luan, | CLO1, Chuong 1,2, 3, | Két qua thao 0,1
trinh | gopy CLO2, 4,5,6 luan, gép y
CLOg,
CLO4, CLOS
Qua | Baibadocéo |CLO1, Chuong 1, 2, 3, Bz‘gi bao cao theo 0,4
trinh | cia nhom CLO2, 4,5,6 mau quy dinh,
CLO3, ndi dung tu
CLO4, CLOS chon, lién quan
dén Hoéa hoc
Tong | Baibéocao | CLOL, Chuong 1,2,3, | Baibaocaotheo | 05
két cia canhan | CLO2, 4,5,6 mau quy dinh,
CLOs3, ndi dung tu
CLO4, CLOS chon, lién quan
dén Hoa hoc
8. Tai liéu hoc tap
Muc dich sw
or7 | Tén thc gia/nam/tén tai ligu/nha xult |  Dia chi khai dung
ban thac tai liéu Tai li¢u | Tham
chinh | khao
1 Vi Cao Bam (1995). Phuong phdp lugn | TT hoc lidu Lé X
nghién cuu khoa hoc. Nha xuat ban | Vi Hung
Khoa hoc va Ky thuat.
2 | H6 Sy Thang (chu bién, 2021). Phwong | TT hoc lidu L& X
phap nghién ciru khoa hoc gido duc. Nha | Vi Hung
xuat ban Giao duc Viét Nam.
3 Luu Xuén M6i (2003). Phuong phdp | TT hoc liéu Lé X
lugn nghién ciru khoa hoc. Nha xuat ban | Vii Hung
bai hoc Su pham.
4 | Pham Viét Vuong (2004). Phuong phap | TT hoc lidu Lé X
ludn nghién cuu khoa hoc. NXB DPHQG | Vi Hung
Ha Noi.
5 Du an Viét - Bi (2012). Nghién ciru khoa | TT hoc liéu Lé X
hoc sw pham ung dung. Nha xuat ban | Vii Hung
bai hoc Su pham.
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6 bé cuong luan van thac si Hoa li thuyét TT hoc liéu Lé X
va hoa li Vil Hung

7 Pé cuong dé tai_ cAp co s&, cap bo | TT hoc liéu L& X
Truong Pai hoc Pong Thap Vi Hung

8 Luan vin thac si Héa li thuyét vahoali | TT hoc lidu L& X
Vii Hung

9 Bai bao khoa hoc hoa hoc TT hoc liéu Lé X
Vi Hung

9. Théong tin vé giang vién day
Giang vién 1: PGS. TS. Ho Sy Thang
- Sb dién thoai: 0914 490 362; Email: hsthang@dthu.edu.vn

- Co quan cong tac (hoac dia chi): Phong Pao tao Sau dai hoc, Truong Pai hoc Déng
Thaép.

- Hudng giang day, nghién ctru chinh: Vat liéu méi; Hoa méi trudng; Hap phy, xtc
tac trong bao vé moi truong; Nhi¢t dong hoc; Phuong phdp nghién ciru khoa hoc
giao duc.

Giang vién 2: PGS.TS. Tran Qudc Tri

- Pon vi cong tac: Trudng Pai hoc Pong Thap
- Dién thoai: 0918329364

- Email: tqtri@dthu.edu.vn

- Huong giang day, nghién ctru chinh: Hoéa li va Hoa hoc lugng tir tinh toan.
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16. CAC PHUONG PHAP PAC TRUNG VAT LIEU HAP PHU VA XUC TAC
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Céac phwong phép dic trung vat liéu hip phu va xuc tac

- Tén tiéng Anh: Methods for Characterization of Materials in Catalysis and
Adsorption

- M4 hoc phan: TPC.817

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

- Hoc phan diéu kién: khong c6

- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

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

2.2. Huéng dan cho hoc vién danh gia tinh chét, dic diém cua tung loai vat liéu thong
qua két qua dac trung cac vat li¢u.

2.3. Gidi thiéu cho hoc vién cac tng dung quan trong ciia cac phuong phap quang phd
trong nghién ctru vat liéu hap phu va xuc tac.

2.4. Huéng dan hoc vién danh gia, lya chon phuong phap dic trung vat liéu phu hop
cho cac vat liéu khac nhau.

3. Téng quan vé hoc phin

- Tom tit hoc phan: Hoc phan nay cung cap cac kién thtrc vé phuong phap dic trung
hoa 1i vat liéu hap phu va xuc tac va huong dan cho hoc vién phan tich dugc mot so tinh
chat cuia vat liéu théng qua cac gian do, phd do.

- Piéu kién dé hoc tdt hoc phﬁn: Pé hoc tdt hoc phﬁn nay, hoc vién can ¢6 hiéu biét co
ban vé vat 1y, hoa hoc, toan hoc, tiéng Anh cho hoa hoc.

-Vai tro cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién c6 hiéu
biét v& cac co s, nguyén 1y, img dung ciia phuong phap dic trung vat liéu hdp phu va
xuc tac; c6 kha nang danh gia, lya chon phuong phéap dac trung vat li¢u phu hop cho cac
vat li¢u; c6 kha nang danh gia tinh chét, dic diém cua tung loai vat liéu thong qua két qua
dac trung céc vat li¢u.

4. Chuén dau ra

M Mo ta chuin diu ra Anh xa véi | Mic dd
(CLOs — Course Learning Outcomes) CBR CTDT | ning luc
4.1. Kién thirc
CLO1 | Panh gia cac kién thirc vé co s6 1y thuyét va | PLOL, PLO2, 5
nguyén tac hoat dong cua cac phuong phap dac | PLOS
trung vat liéu hap phu va xuc tac.
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CLOZ | banh gia cac ung dung quan trong cua cac | PLOL, PLO2, 5
phuong phép dac trung vat liéu hap phu va xac | PLO7
tac.
4.2. Ky ning
CLO3 | Lva chon phuong phap dac trung vat liéu phu | PLO3, PLO4 4
hop cho cac vat li¢u.
CLO4 | Panh gi4 céc tinh chat, dc trung cua timg loai | PLO4, PLOS, 4
vat li¢u thong qua két qua dac trung céc vat liéu. | PLOG6
4.3 Mirc tu chi va chiu trach nhiém
CLOS | Trung thuc, khach quan trong phén tich, danh | PLO8 4
gia, dién gidi két qua thi nghiém lién quan dén
cac dac trung cua vat liéu.
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phuong Chuan
phap, bi ciia
Chuwong/Noi dung CDbR hinh thie | nguoi
LT | ThH | TH to chirc hoc
day hoc
Chuong 1. Pai cuong vé 3| 2 | 10| CLO1 |- Phuong|-  Tim
quang pho phap hiéu cac
1.1. Biic xa dién tir giang bai, | néi dung
o tu hoc, | v€  DPai
1.2. Tuong tac gitra blrc xa hoc nhom. | cwong vé
dlél’l tr va phén tor ) Day hQC qua}ng i
1.3. Pon vi phé va cac ving theo hinh | 26 thong
pho thie trye [942 @
tyén, | liéu hoc
tap.
Chuong 2. Phuong phap 3 2 10 CLOl, |- Phwong -  Tim
nhiéu xa tia X (XRD) CLO2, |phap hicu cac
: CLO3, |giang bai, | ndi dung
2.1. Tia X N
‘ CLO4, |ty hoc, | vé
2.2. Taoratia X CLO5 | hoc nhém. | Phuong
2.3. Nhidu xa tia X - Day hoc p;:{{p
2.3.1. Hién tuong nhiéu xa theo hinh ?iazeu x),cz
thic t
2.3.2. Dinh luat Bragg m;rgn e (XRD)
2.3.3. Mang dao thpng qlfa
tai  li€u
hoc tap.
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2.4. Cuong d6 tia X nhiéu
Xa

2.4.1. Tan xa boi mot dién
tr

2.4.2. Tan xa boi mot
nguyén tu

2.4.3. Nhiéu xa bdi 6 mang
CO SO

2.5. Nhiéu xa tir vat liéu vo
dinh hinh

2.6. Mot sb ung dung cua
tia X

2.6.1. Phan tich dinh luong
va dinh tinh

2.6.2. Xac dinh cac thong sb
0 mang co sO

2.6.3: Xac dinh kich thudc
hat bang phuong trinh
Sherrer

2.6.4. Xac dinh do bién
dang cau trac bang phuong
trinh Hall

Chuong 3. Phan tich nhiét
(TG-DSC, TG-DTA)

3.1. Gidi thiéu chung vé
phéan tich nhiét

3.2. Mot vai van dé co ban
trong phép phan tich nhiét

3.2.1. Nhiét dung va nhiét
dung riéng cta vat ran

3.2.2. Chuong trinh nhiét do
3.2.3. Chét tro nhiét

3.3. Nguyén ly hoat dong
cua TG-DTA va ing dung

3.4. Phép do nhiét vi sai
quet (DSC)

3.4.1. DSC dong nhiét
3.4.2. DSC bu nhiét

10

CLO1,
CLOzZ,
CLOs,
CLO4,
CLO5

- Phuong
phap

giang bai,
tur hoc,
hoc nhom.
- Day hoc
theo hinh
thire  truc
tuyén.

- Tim
hiéu céc
ndi dung
vé Phan
tich nhiét
(TG-
DSC, TG-
DTA)
thong qua
tai  liéu
hoc tap.
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3.4.3. Gian d6 DSC
3.4.4. Ung dung ctua DSC
3.5. Phan tich phép do nhiét

3.5.1. Mo ta cuaa trinh moc
hat

3.5.2. Xac dinh nang lugng
hoat hoa bang phuong phap
quét nhiét tuyén tinh-phan
tich Kissinger

Chuong 4. Phuong phap 12 CLO1, |- Phuong |-  Tim
dang nhiét hap phy va khur CLO2, |phap hiéu céc
hap phu Nito (BET) CLO3, |giang bai, | n¢i dung
x : CLO4, |t  hoc, | vé
41.H hu nit ' : T
a,1p AL ATo . , CLO5 | hoc nhom. | Phuong
ihZI Hap phu trén bé mat ran - Day hoc g‘haép
. theo hinh | 4478
4.2.1. Hap phu Langmuir thitc  truc | hiét hap
. , £ i h 1
4.2.2. Hap phu déng nhiét tuyen. |2 h;z
Freundllf:h phu Nito
4.2.3. Hap phu da phan tu (BET)
Polanyi théng qua
4.2.4. Thuyét hip phy BET o ligu
(Brunauer-Emmett-Teller oc tap.
Chuong 5. Hién vi dién tir 12 | CLO1, |- Phuwong|-  Tim
quet (SEM) CLO2, |phép hiéu cac
5.1. Tuong tac dién tir voi CLO3, |giang bai, noi .d;ung‘
vat chit CLO4, |ty hoc, | vé Hién vi
i ) CLO5 hoc nhom. | dien  tw
5.2. Thiét bi 3
1 1, - Day hoc quet
5.3. Ly thuyét theo hinh (EEM)
, thong qua
5.3.1. Do sdu trudng thite trye | 19 18
3 tuven. v
5.3.2. Nguodn dién t yen hoc tap.

5.3.3. B phan giai
5.4. Chuan bi mau
5.5. Céc kiéu tao anh

5.5.1. Tuong phan anh dién
tu thur cap
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5.5.2. Tuong phan anh dién
tur tan xa nguoc
Chuong 6. Hién vi dién tir 12 | CLO1, |- Phuwong|-  Tim
truyén qua (TEM) CLO2, |phap hiéu cac
6.1. Thuyét dong hoc vé gtgi’ ﬁiang }? a n(i)lH‘dxung‘
twone phan trén anh , , \0c, | Ve Hién vi
ne PrAiren an CLO5 | hoc nhom. |dién  ni
6.1.1. Iq(hzn niém , - Day hoc truyén
6.1.2. Anh truong toi theo hinh | 9u@
. . TEM
6.1.3. Anh truong sang thire  truc t(h()ng)qua
tuyén.
6.1.4. Tuong phan tr tinh oyen @i lidu
thé khong hoan chinh hoc tap.
6.2. Hién vi dién tir truyén
qua quét (STEM)
6.‘2. 1. Cac anh nhan dg:qc
bang STEM va dac diém
cua ching
6.2.1. STEM qua phan tich.
Chuong 7. Pho hong ngoai 13 | CLO1, |- Phuong|-  Tim
(IR) CLO2, |phép hiéu cac
2 AL CLO3, |giang bai, | n6i dung
7.1. Ph thuan t N A
0 Ay AR Y CLO4, |tr hoc,|vé Pho
7.2. Dao dong va pho dao CLO5 | hoc nhom. | hong
do la phan tir hai -
) theo hinh ( A)
7.3. Dao dong va pho dao thitc  truc thpng qua
dong quay ctia phén tir tuyén. tai licu
nhiéu nguyén tir hoc tap.
7.4. Ap dung ly thuyét
nhom dé phan loai dao dong
7.5. Nguyén ly va thiét bi
7.6. Pho TR-Fourier
7.7. Ung dung trong phan
tich hoa hoc
Chuong 8. Phd quang dién 13 | CLO1, |- Phuwong|-  Tim
tu tia X (XPS) CLO2, |phap hi€u cac
an IV, CLO3, |giang bai, | n¢i dung
8.1. Nguyén | N 4
e CLO4, |ty hoc,|vé Pho
8.2. Thiét bi CLO5 | hoc nhom. | quang
dién tir tia
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8.2.1. Ngudn tia X - Day hoc | X (XPS)
8.2.2. Detector thgo hinh thpng thJa
thec truc |tai  liéu
gian
8.3. Phan tich hoa hoc
8.4. Cau trac tang thém
trong pho XPS
8.5. Profin chiéu sau
8.6. Phan tich dinh luong
8.7. Ung dung
8.7.1. Polyme
8.7.2. Bé mat vat liéu kim
loai
8.7.3. Bé mat vat liéu oxit
Chuong 9. Quang pho tia x 4 1 13 CLO1, |- Phuong |- Tim
phan tan nang lugng (EDX) CLO2, |phép hiéu cac
An IV CLO3, |giang bai, | nd1 dung
9.1. Nguyén | N
g' Ay _ y CLO4, |tu hoc, | vé Quang
9.2. Thiét bi CLO5 |hoc nhdm. | phé tia x
9.2.1. Ngudn tia X - Day hoc | Phan tan
9.2.2. Detector theo hinh ’lmng
o thirc truc | (4978
9.2.3. b6 phan giai khong tuyén (EDX)
gian ' thong qua
, A i . ai liéu
9.3. Ung dung phan tich hoa tar g
hoc hoc tap.
Tong: 30 | 15 |105
6. Yéu ciu ddi véi nguoi hoc
- Tich cuc hoan thanh cac nhiém vu hoc tép.
- Thuc hién dﬁy dua thoi gian hoc trén 16p va tu hoc.
7. Phwong phap, hinh thirc danh gia két qua hoc tip
Diém | Hinh thirc Néi dung dwoe Tron
thanh | t chire CDR dinhgis | Quydinh | X g
phan | danh gia (chwong/chu de)
1 Bai bao cao | CLO1, CLOZ, CLO3, Chuong 1, | Bai bdo | 0,25
s 1 CLO4, CLOS Chuong 2, | céo.
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Chuong 3,
Chuong 4
2 Bai bao cao | CLO1, CLOZ, CLO3, Chuong 5, | Bai bao | 0,25
0 2 CLO4, CLO5 Chuong 6, | cao.
Chuong 7,
Chuong 8,
Chuong 9
3 |Bai thi két|CLO1, CLO2, CLOS, Chuong 1, |Bai thi ty| 0,50
thl]c chuyén | CLO4, CLO5 Chuong 2, | ludn 90
de Chuong 3, | phut.
Chuong 4,
Chuong 5,
Chuong 6,
Chuong 7,
Chuong 8,
Chuong 9
8. Tai liéu hoc tap
Muc dich st
Tén tac gid/nim/tén tai lidu/nha xuat | Dia chi khai dung
STT ban thac tai lie
a ACTALACU | Tai ligu | Tham
chinh | khao
1 | Nguyén Hitu Pinh, Tran Thj Pa. Ung | Trung tam TT -
dung mot so pho nghién cuu cau truc | Thu vién Lé Vi X
phdn tur, NXB GD 1999. Hung
2 Pham Ngoc Nguyén, Gidgo trinh Ky | Trung tdm TT - X
Thudt Phdn tich Vit Ly, NXB KHKT, | Thu vién Lé Vi
Ha No6i (2004). Hung
3 1. J. W. Niemantsverdriet. Spectroscopy | Trung tam TT - X
in catalysis, Wiley-VCH Verlag | Thu vién Lé Vi
GmbH&Co. KGaA (2007). Hung
4 L. Bonneviot, F. Beland, C. Danumah, | Trung tam TT - X
S. Giasson, S. Kaliaguine. Mesoporous | Thu vién Lé Vi
molecular sieves, Elsevier (1998). Hung

9. Thong tin vé gidng vién day

Giang vién 1:

- Ho va tén: Pham Dinh Dl

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

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Pon vi cong tac: Khoa Khoa hoc Ty nhién, Trudng Pai hoc Thit Dau Mot
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- Dién thoai: 0979 665 444
- Email: dupd@tdmu.edu.vn

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

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa 1i thuyét va hoa li

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

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

- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Hudng giang day, nghién ctru chinh: Vat liéu hap phu va xuc tac


mailto:dupd@tdmu.edu.vn
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17. VAT LIEU NANO VA UNG DUNG
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phén: Vit li€u nano va ung dung
- Tén tiéng Anh: Nanomaterials and Applications
- Ma hoc phan: TPC.818
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Trang bi cho hoc vién kién thirc vé khai niém, phan loai, irng dung cua vat li¢u
nano.

2.2. Gié1i thi€u cho hoc vién céc loai vat li¢u nano phd bién nhu vat li¢u nano kim loai
va vat liéu lai, vat liéu xtic tic nano, vat li¢u polyme va nanocomposit, vat liéu carbon cau
trdc nano.

2.3. Cung cap cho hoc vién cac phuwong phap diéu ché va nghién ciru mot sé vat lidu
nano.

3. Tong quan vé hoc phin

- Toém tat hoc phan: Hoc phan gidi thiéu dén ngudi hoc nhitng 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 liéu xuc tac nano, vat li¢u polyme va
nanocomposit, vat liéu cac bon cAu tric nano.

- Piéu kién dé hoc tot hoc phén: Dé hoc tét hoc phﬁn nay, hoc vién can co hiéu biét
vé vat liéu, polyme, cac phuong phap tong hop vat li¢u, cac phuong phap nghién ctru dac
trung vat liéu.

-Vai tro cua hoc phan trong chuong trinh dao tao: Qua hoc phan nay, hoc vién co6
hiéu biét vé khai niém, phan loai, ing dung cta vét liéu nano; c6 kién thirc vé cac loai vt
liéu nano pho bién nhu vat liéu nano kim loai va vat liéu lai, vat liéu x{c tac nano, vat liéu
polyme va nanocomposit, vt liéu carbon cau tric nano; c6 kha ning 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 khéc nhau.

4. Chuin dau ra

M M ti chuin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc

4.1. Kién thirc
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ban trong Héa hoc nano

1.2. Vat liéu nguén nano
nam gitra Hoa hoc va vat
1y chat ran

1.3. Phan loai vat liéu
nano

1.4, Phuong phap
nghién clru cau trac vat
liéu nano

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

CLO1 | Danh gia cac kién thirc vé khai niém, phén loai, | PLO1, PLOS5, 5
ung dung cua cac vat liéu nano. PLO7
CLO2 | Danh gia cc ndi dung kién thirc vé cac loai vat | PLO1, PLOS, 5
liéu nano pho bién nhu vat liéu nano kim loai va | PLO7
vat liéu lai, vat liéu xuc tac nano, V@t liéu polyme
va nanocomposit, vat li¢u carbon cau tric nano.
4.2 Ky niang
CLO3 | Lua chon cic phuong phap diéu ché va nghién | PLO2, PLO3, 4
cuu vat liéu nano. PLO4, PLOS5,
PLOG6
CLO4 | Dién giai cic két qua thu dugc tir viéc nghién ctru | PLO3, PLO4, 4
vat liéu nano bang cac phuong phap thuc nghi¢m | PLO5, PLO6
khac nhau.
4.3 Murc tu chua va chiu trach nhiém
CLOS | Trung thyuc, khach quan trong phén tich, danh gia | PLO8 5
cac nodi dung kién thirc vé vat liéu nano; lya chon
phuong phap dley ché va nghién ctru vat liéu
nano; danh gia, dién gidi cac két qua thuc nghiém
nghién ctru vat li¢u nano.
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phip, | Chuén bi ciia
Chuwong/Noi dung CDR | hinh thirc to nguoi hoc
LT | ThH | TH chirc day hoc
Chuong 1. Giéi thiéu vé | 5 3 15 | CLO1, | - Phuong phap | - Tim hiéu cac
hoéa hoc nano CLQOg3, | giang bai, tu [ndi dung vé
A A 3 CLO4, | hoc, hoc nhém. | Gidi thi¢u vé
1.1. C h i -
ong “ely netl od CLO5 hoa hoc nano

théng qua tai
liéu hoc tap.
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1.5. Ung dung cua vat
liéu nano

Chuong 2. Cong ngh¢
hoa hoc nano nén

2.1. Cong ngh¢ nano
Sol-gel

2.2. Cong nghé hat
Micell nano

2.3. Cong nghé ling
dong pha hoi hoa hoc
nano

2.4. Cong nghé tu lap
ghép phan tu

2.4. Mot s6 phuong
phap khac

15

CLO1,
CLOs,
CLO4,
CLO5

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

- Tim hiéu cac
néi dung vé
Cong nghé hoa
hoc nano nén
théng qua tai
li¢u hoc tap.

Chuong 3. Vit li¢u nano
kim loai va vat liéu lai

3.1. Vat liéu Sol-Gel
nano

3.2. Nanocomposit gdm
va kim loai khoi

15

CLO2,
CLO3,
CLO4,
CLOS

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

- Tim hiéu céc
néi dung vé
Vat lieu nano
kim loai va vat
ligu lai thong
qua tai liéu hoc
tap.

Chuong 4. Xuc tac nano
4.1. Gi6i thiéu vé xic
tac nano

4.2. Xlc tac nano titan
dioxit (TiO2)

20

CLOz,
CLOs,
CLO4,
CLOS

- Phuong phap
giang bai, tu
hoc, hoc nhom.
- Day hoc theo
hinh thirc két
hop truc tuyén
va truc tiép.

- Tim hiéu cac
n6i dung vé
Xlc tac nano
théng qua tai
liéu hoc tap.

Chuong 5. Polyme ciu
trac nano va
nanocomposit

5.1. Polyme céu truc
nano

5.2. Polyme
Clay/Nanocomposit

20

CLOzZ,
CLOs,
CLO4,
CLOS

- Phuong phap
giang bai, tu
hoc, hoc nhom.
- Day hoc theo
hinh thie két
hop truc tuyén
va truc tiép.

- Tim hiéu cac
néi dung vé
Polyme  cdu
truc nano va
nanocomposit
théng qua tai
li¢u hoc tap.
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Chuong 6. Cacbon cdu | 5 2 20 | CLO2, | - Phuong phap | - Tim hiéu cac
trdc nano CLO3, | giang bai, ty |ndi dung vé
6.1. Khéi niém vé CLO4, | hoc, hoc nhom. Cc,zcbon cau
cacbon cau tric nano CLOS | . Day hoc thep :L%%g qu:ag’;

LR hinh thic két
6.2. Phuong phéap tong hm tméli ée; liéu hoc tap.
hop cacbon nanotube op truc tuy

va truc tiep.

6.3. Phl;Gng phap xay
dung cau trac cacbon
nanotube trén may tinh
6.4. Tinh toan céc tinh
chat cua cau trac cacbon
nanotube
Tong: 30 | 15 |105

6. Yéu cau ddi voi nguoi hoc

- Tich cuc hoan thanh cac nhiém vu hoc tap.

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

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

. Noi dung
Dl\em Hinh thirc du’(.)’c_(,ianh Quy | Trong
thap h to chirc danh gia CDR gia dinh s.f')
phan g (chwong/chu :
de)
1 Bai bao caos6 1 | CLO1, CLO2,CLO3, |Chuong 1,|Bai bao| 0,25
CLO4, CLOS Chuong 2, | céo.
Chuong 3
2 Bai bdo cda0s62 | CLO1, CLO2,CLO3, |Chuwong 4, |Bai bao| 0,25
CLO4, CLO5 Chuong 5, | céo.
Chuong 6
3 Bai thi lfét thac | CLO1, CLO2, CLO3, |Chuwong 1, |Bai thi| 0,50
chuyén dé CLO4, CLOS5 Chuong 2, |ty luédn
Chuong 3, | 90 phat.
Chuong 4,
Chuong 5,
Chuong 6

8. Tai liéu hoc tap
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Muc dich swr

o7 | Tén tac gid/nam/tén tai ligu/nha xudt |  Dja chi khai dung
ban thac tai lieu Tai liéu | Tham
chinh | khao

1 Nguyén buc Nghia, Héa hoc nano: | Trung tam TT -
Cong nghé nén va vdt lieu nguon, NXB | Thu vién Lé Vi X
Khoa hoc tu nhién, 2007. Hung

2 C.N.R.Rao, A. Miller, A. K. Cheethan., | Trung tam TT - X
The Chemistry of Nanomaterials, | Thu vién Lé Vi
Systhesis, Properties and Applications, | Hung
Vol. 1, Vol. 2, Wiley-CVH Verlarg
GmbH (2004).

3 J.  Kenneth, Klabunde., Nanoscale | Trung tam TT - X
Materials in  Chemistry, Wiley | Thu vién L& Vi
Interscience (2001). Hung

4 G. Benedek, P. Milani., Nanostructured | Trung tam TT - X
Carbon for Advanced Applications, | Thu vién Lé Vi
Kluwer Academic (2001). Hung

5 A. Fujishims, K. Hashimoto, Trung tam TT - X
Watanabe, TiO2 Photocatalysis | Thu vién Lé Vi
Fudamentals and Aplications, Tokyo, | Hung
Japan, 1999.

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: Dinh Quang Khiéu

- Chuyén nganh: Héa Ii thuyét va hoa li

- Chuc danh, hoc ham, hoc vi: Gido su, Tién s§

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

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

- Hudng giang day, nghién ciru chinh: Vat liéu hap phu, xtc tac

Giang vién 2:
- Ho va tén: Pham Dinh Dl

- Chuc danh, hoc ham, hoc vi: Phé gido su, Tién sy

- Chuyén nganh: Hoa 1i thuyét va hoa li



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

- Hudng giang day, nghién ctru chinh: VAt liéu hap phu, xuc tac


mailto:dupd@tdmu.edu.vn
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18. XUC TAC TRONG XU Li O NHIEM MOI TRUONG
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phan: Xtc tac trong xir Iy 6 nhiém méi trudng
- Tén tiéng Anh: Catalysis in Environmental Pollution Treatment
- Ma hoc phan: TPC.819
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong co
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. Cung cép cho hoc vién nhirng kién thtrc vé khai niém, co ché, dong hoc cua cac qua
trinh hap phy, xtc tac.

2.2. Trang bi cho hoc vién hiéu biét vé cac cong nghé xur Iy 6 nhiém méi truong.

2.3. Gidi thiéu cho hoc vién mot sd qua trinh xir Iy 6 nhiém moi trudng nudc va khong
khi bang xuc tac.

3. Tong quan vé hoc phan

- Tém tat hoc phan: Hoc phan cung cap nhitng kién thirc vé 1y thuyét va k¥ thuat caa
cac qua trinh xtc tac trong xur Iy 6 nhiem mdi trudng nudc va mai trudng.

- Piéu kién dé hoc tbt hoc ph?ln: Dé hoc tét hoc phﬁn nay, hoc vién can c6 hiéu biét
co ban vé xuc tac, 6 nhiém moi trudong, tiéng Anh cho hoa 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 ctia cac
qua trinh hap phy, xtc tac; phan tich, danh gia, lya chon cac cong nghé xtr Iy 6 nhiem moi
truong; phan tich, nhan xét danh gia cac qua trinh xt 1y 6 nhiém maéi truong nudc va
khong khi; phén tich, danh gi4, dién gidi cac két qua nghién ctru xtr 1y 6 nhiém moi truong
bang thuc nghiém.

4. Chuén dau ra

M M ti chuin diu ra Anh xa véi | Mirc dd
(CLOs - Course Learning Outcomes) CDR CTDT | nang luc
4.1. Kién thirc
CLO1 |Panh gid kién thirc vé khai niém, co ché, dong | PLO1, PLOS, 5
hoc cua céc qué trinh hap phy, xtc téac. PLOG, PLO8
4.2 Ky nang
CLO2 |Luwa chon cic cong nghé xir Iy 6 nhiém méi | PLO2, PLO3, 4
truong. PLO4, PLOS5,
PLOG6, PLO?7,
PLOS
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phu hoc hoc

1.2.3. Céc phuong trinh déng
nhi¢t hap phu

1.2.4. Hép phu trén vat li¢u
mao quan trung binh

1.3. Phan trng xtic tac

1.3.1. Nhimg déc trung co ban
cua chat xuc tac

1.3.2. Co ché caa phan ung
xuc tac

1.3.3. Bong hoc cua phan img
xuc tac dong thé

CLO3 | DBanh gi4 cac qua trinh xir Iy 6 nhiém méi truomg | PLO1, PLO2, 4
nudc va khong khi. PLOS3, PLO4,
PLOS5, PLO6,
PLO7, PLOS
CLO4 | Dién giai cac két qua nghién ctru xtr 1y 6 nhiém | PLO3, PLO4, 4
moi truong bang thuc nghi¢m. PLOS5, PLOG,
PLO7, PLOS
4.3 Mirc tu chi va chiu trach nhiém
CLOS | Trung thyc, khach quan trong lya chon cac qua | PLO8 5
trinh, cong ngh¢ xur ly 6 nhiém moi trudng va
danh gia, dién giai két qua nghién ctru xu ly 6
nhiém moi trudng.
5. Ndi dung va phuong phap, hinh thirc to chirc day hoc
So tiét Phwong | Chuén bi
phap, cua nguoi
Chuwong/Noi dung CBR | hinh thirc hoc
LT | ThH | TH 5 chire
day hoc
Chuong 1. Xtc ticvahdpphy | 6 | 3 | 20 |CLOL, |- Phuong|- Tim hiéu
1.1. Chét xuc tac va qua trinh CLO4 | phap giang |cdac  ndi
x{c tac bai, tu hoc, | dung ve Xlc
1.1.1. Céc khai niém co ban hoc nhém. rac va hgﬁg
Ar 4A , - Day hoc | P/iu
1 hlZLr Nh1¢’t tc?ong hoc cua theo ~ hinh | qua tai liéu
an rn a . A
11’2 ne ’;“C © thic  két | hoc tap.
.2. Hap phu _ hop trure
1.2.1. Céc khai niém co ban tuyén  va
1.2.2. Hap phu vat ly va hap truc tiép.
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1.3.4. Bong hoc cua phan img
xuc tac di thé

Chuong 2. Cac cong nghé cao 20 |CLO2, |- Phuong |- Tim hiéu
xtr Iy 6 nhiém nudc va nudc CLO4, | phap giang | cac noi
thai CLOS5 | bai, tu hoc, | dung veé
2.1. Sy cén thiét cua cac cong hoc nhom. CaCA Céng
nghé cao - Day hoc nigh;e cao xi
2.1.1. Han ché cua cac theo  hinh by 0 nhzen?
phuong phap truyén théng xir thic ket | Hoc hv,a,
Iy 6 nhiém nude hop —trwe | Bude o
2.1.2. Nhimng yéu ciu cita viée tuyen va ) T
10 & nhid . truc ti€p. ar lieu hoc
xtr ly 6 nhiém nudc : tap
2.2. So lugc cac cong nghé '
cao trong xu ly nudc va nudc
thai
2.2.1. Cong nghé loc bang
mang
2.2.2. Cong ngh¢ khu trung
bang birc xa tir ngoai
2.2.3. Cong ngh¢ dua trén qua
trinh oxi ho& nang cao
2.3. Pai cuong vé qua trinh
oxi hoé nang cao AOPs
2.3.1. Han ché cua cac tac
nhan oxi hoa thong thuong
2.3.2. Uu viét cua qua trinh
oxi hoa bang tdc nhan goc
hydroxyl (HO")
Chuong 3. Qua trinh oxi hoa 20 | CLO3, |- Phuong |- Tim hiéu
nang cao khong nho tic nhan CLO4, | phap giang | cac noi
anh sang CLOS5 | bai, ty hoc, | dung ve
3.1. Céc qua trinh Fenton hoc nhém. | Qua  trinh
3.1.1. Qué trinh Fenton ddng - Day hoc|0XI  hoa
thé theo hinh |Nang  cao
. ] &t | kho ho
3.1.2. Qua trinh Fenton di thé thire ke | crong 7
o . hop  tryc [taC  nhan
ﬁ.llﬁ. Qua trinh Fenton dién tuyén va énAh sang
oa truc tiép. thong qua

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

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

tar liéu hoc
tap.
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3.2.1. Co ché, dong hoc cua
qua trinh Perozon

3.2.2. Qua trinh Catazon dong
the
3.2.3. Qua trinh Catazon dj thé

Chuong 4. Qua trinh oxi hoa
nang cao nho tac nhan anh
séng

4.1. Co so 1y thuyét

4.1.1. Anh sang tir ngoai
4.1.2. Hiéu suét luong tir
4.1.3. Ngudén UV nhan tao
4.1.4. Nguon UV thién nhién
4.2. Qua trinh quang Fenton
4.2.1. Quan h¢ gitra qua trinh
Fenton va quang Fenton

4.2.2. Ban chat cta qué trinh
quang Fenton

4.2.3. Qua trinh quang Fenton
bién thé

4.3. Qua trinh quang xdc tac
ban dan

4.3.1. M& dau

4.3.2. Chét xuc tac quang ban
dan va co ché tao goc 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 ciia xuc tac
quang ban dan

4.3.6. Cac dang thiét bi phan
ung dé thuc hién qua trinh
quang xuc tac ban dan

20

CLQO3,
CLO4,
CLO5

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

- Tim hiéu
cac noi
dung vé
Quéa trinh
oxXi hoa
nang cao
nho tac
nhan anh
sang théng
qua tai liéu
hoc tap.

Chuong 5. Qua trinh xuc tac
xur ly 6 nhiém khi thai

5.1. Khéng khi va sy 6 nhiém
khong khi

25

CLOg,
CLO4,
CLO5

- Phuong
phép gidng
bai, tu hoc,
hoc nhom.

- Tim hiéu
cac noi
dung vé
Qua trinh
xuc tac xu ly
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5.2. Céc qua trinh xuc tac xu
Iy NOx

5.2.1. Xuc tac ba hudng

5.2.2. Xﬁc tac khiur chon loc
NOx bang Amoniac

5.2.3. Xﬁc tac khiur chon loc
NOx bang hidrocacbon

5.2.4. Xuc tac phan huy NO

5.3. Xuc tac xu ly khi CO va
mot s6 hop chat hitu co 6
nhiém khéc

5.4. Hoa hoc xuc tac vdi cudc
chién chong bién doi khi hau
toan cau

5.4.1. Phat thai COz va bién
doi khi hau

5.4.2. Céc giai phap ap dung

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

6 nhiém khi
théng
qua tai li¢u

thai

hoc tap.

Téng:

30

15

105

6. Yéu cau d6i véi ngudi hoc

- Tich cuc 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 tip

Diém |  Hinh thirc Noi dung duoc Qu Tron
thanh | b chirc danh CDR danh gia din}’l % g
phan gia (chwong/chu de) :
1 Bai bdo c40s6 1 | CLO1, CLO2, CLO3, | Chuong 1, | Bai bao| 0,25
CLO4, CLO5 Chuong 2, | cao.
Chuong 3
2 Bai bao cdo s 2 | CLO3, CLO4, CLO5 Chuong 4, | Bai bao| 0,25
Chuong 5 cao.
3 Bai thi két thuc | CLO1, CLO2, CLO3, | Chuong 1, | Baithity | 0,50
chuyén dé CLO4, CLOS Chuong 2, | luan 90
Chuong 3, phut.
Chuong 4,
Chuong 5

6. Tai liéu hoc tap
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. Muc dich sir dung
Tén tac gia/nam/tén tai liéu/nha xuat DPia chi khai
STT ban thac tai liéu
: Tailiéu | Tham
chinh khao
1 | Trdn Manh Tri, TrAn Manh Trung, Céc | Trung tam TT -
qua trinh oxi hoa ndng cao trong xu ly | Thu vién L& Vi X
nuwoc va nuwoc thai, NXB. KHKT, 2006. | Hung
2 | Tran Van Nhéan, Hod Ly. Tap III-Nxb. | Trung tam TT - X
Giao duc,1999. Thu vién Lé Vi
Hung
3 |J. M. Thomas, Introduction to the | Trung tdm TT - X
principles of heterogeneous catalysis. | Thu vién Lé Vi
Academic Press London - New York, | Hung
1967.
4 | Zhang, Yin, Crittenden, J. C, Hand, | Trung tdm TT - X
DW., and Perram, D. L. (1994). Fixed- | Thu vién Lé Vi
bed photocatalysis for solar | Hung
decontamination of water. Envir.Sci.
and Technol., 28(3) 607-611.

7. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: Pham Dinh D

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

- Chuyén nganh: Hoa li thuyét va hoa i

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

- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ciru chinh: Vat liéu hap phu xtic tac
Giang vién 2:

- Ho va tén: Dinh Quang Khiéu

- Chuyén nganh: Hoa 1i thuyét va hoa li

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

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

- Dién thoai: 0914 744 084

- Email: dinhquangkhieu@gmail.com

- Hudng giang day, nghién ctru chinh: Vat liéu hap phu xuc tac
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19. XUC TAC DI THE
PE CUONG CHI TIET HQC PHAN
1. Thong tin vé hoc phan
- Tén hoc phén: Xic tac dj thé
- Tén tiéng Anh: Heterogeneous catalysis
- Ma hoc phan: TPC.820
- S6 tin chi: 03; Tong sb tiét tin chi: 150 (30/15/105).
- Hoc phén diéu kién: khong c6
- B6 mon phu trach day hoc: Hoa hoc, Khoa Su pham Khoa hoc ty nhién
2. Muc tiéu hoc phan

2.1. G161 thiéu cho hoc vién cac kién thirc vé xuc tac di thé va ing dung ctia xtc tac di thé
trong cac linh vuc khac nhau.

2.2. Cung cip cho hoc vién hiéu biét vé 1y thuyét hap phu va dong hoc ctia cac qua trinh
xuc tac di thé.

2.3. Trang bi cho hoc vién kién thirc vé cac phuong phap diéu ché va nghién ciru xuc tac
di the.

3. Tong quan vé hoc phan

- Tém tit hoc phan: Hoc phan ndy cung cip cho ngudi hoc nhirng kién thirc vé xtc
tac di thé va irng dung cua xuc tac di the; Iy thuyét hap phu va dong hoc cta cac qua trinh
xuc tac di thé; phuong phap di€u ché va nghién ctru xuc tac di thé.

- Piéu kién dé hoc tdt hoc phén: Pé hoc tdt hoc phén nay, hoc vién can co hiéu biét
co ban vé dong hoa hoc, xuc tac, hap phu, tiéng Anh cho hoéa hoc.

-Vai tro cta hoc phan trong chuong trinh dio tao: Qua hoc phan nay, hoc vién ¢
kha nang thao luan, phan tich, danh gia cac kién thirc vé khai niém, phan loai, tng dung
cua xuc tac; thao luan, phan tich, danh gia cac kién thuc vé hép phu va dong hoc cua cac
qua trinh xuc tac; danh gi, lva chon dugc phuong phap thuc nghiém phu hop dé diéu ché
va xé4c dinh tinh chét xuc tac; phan tich, danh gia, dién giai cac két qua thyc nghi¢m diéu
ché va xac dinh tinh chét xtc tac.

4. Chuin dau ra

N M5 ta chuan diu ra Anh xa véi CPR | Mirc dd
M3 . 9
(CLOs — Course Learning Outcomes) CTDbT nang luc
4.1. Kién thirc
CLO1 | Panh gia cac kién thuc vé khai niém, phan | PLO1, PLO2, 5
loai, tng dung cua xuc tac. PLO5, PLOG,
PLO7
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CLO2 | Panh gia céc kién thic vé hap phu va dong | PLO1, PLO2, 5
hoc cua cac qua trinh xtc tac. PLOS5, PLOS,
PLO7

4.2 Ky nang

CLO3 | Lwa chon dugc phuong phap thuc nghiém | PLO1, PLOZ, 4
phu hop dé diéu ché va xac dinh tinh chat | PLO4, PLOS5,
xUc tac. PLOG6, PLO7

CLO4 | Dién giai cac két qua thuc nghiém diéu ché | PLO1, PLO1, 4
va xac dinh tinh chét xuc tac. PLOS, PLO4,
PLOS5, PLOS,
PLO7

4.3 Mirc tu chi va chiu trach nhiém

CLO5 | Trung thyc, khach quan trong phan tich, | PLO8 5
danh gi4, lya chon phuong phap thuc
nghiém diéu ché, xac dinh tinh chét ctia xuc
tac va trong phan tich, danh gia, dién giai
két qua thyc nghi¢m.

4. Noi dung va phwong phap, hinh thirc t6 chirc day hoc

S6 tiét Phwong phap, | Chuén bi
Chuwong/Noi dung CPR | hinh thic to cua nguoi
LT | ThH | TH chire day hoc hoc
Chuong 1. M& dau 4 | 2 | 15 |CLO1 |- Phuong phap |- Tim hiéu
1.1 Nhitng dic diém cia giang bai, tu | cac noi dung
phan tmg xic tac di thé. hoc, hoc nhom. | vé Mo dau
1.2 Cac giai doan cua - Day hoc theo t'hAong qu% tal
phan mg xtc tac dj thé hinh thire ket ligu hoc tap.
1.3 Phan loai cac phan hop tru’cAtlep va
truc tuyen.

g xuc tac di thé

1.4 Mot s6 dai luong dic
trung ctia chat xudc tac ran.
1.4.1 Bé& mat riéng; hoat
do xuc tac va do chon loc
1.4.2 Toc do cua phan
ung xuc tac di the

Chuong 2. Cac chatxic| 4 | 2 | 15 |CLO1 |- Phuong phap | - Tim hiéu

tac giang bai, tu | cdc ndi dung
2.1. Xuc tac kim loai va hoc, hoc nhém. | vé Cac chat
ban dan - Day hoc theo | XUC ta(‘:.tho.rjg
2.2. XUc tac ion hinh thtc ket | qua tai liéu

A hoc tap.
2.3. Xuc tac da cau tr OC tap
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2.4. XUc tac zeolit

2.5. Chét bién tinh; chat
mang

2.6. Chat doc xuc tac.

hop truc tiép va
tryc tuyeén.

Chuong 3. Cac qua trinh
hap phy

3.1 Hién tuong hap phu
3.1.1. Hap phu vit Iy
Hap phu hoa hoc

3.2 Nang luong cua qua
trinh hap phu

3.3 Hap phu cua cac phan
tr trén bé mat vat ran

3.4 Cac duong dang nhiét
hép phu

3.4.1 Pudng dang nhiét
hap phu Langmuir

3.42 Pudng dang nhiét
hap phu Freundlich

3.4.3 Duong hﬁip phu
ding nhiét hap phu
Temkin

344 DPuong hip phy
dang nhiét Brunauer —
Emmett-Telller (BET)

15

CLO2

- Phuong phap
giang bai, tu
hoc, hoc nhom.
- Day hoc theo
hinh thic két
hop truc tiép va
truc myén.

- Tim hiéu
cac ndi dung
vé Céc qua
trinh hdp phu
théng qua tai
liéu hoc tap.

Chuong 4. Bbong hoc cua
phan g xuc tac di thé
4.1. Mbi quan hé giita hap
phu va xtic tac

4.2. Bong hoc cua phan
tmg xtc tac di thé don
phan ti: Co ché phan
tmg; Thiét 1ap phan tir toc
dg; Céc truong hop gioi
han.

4.3. bong hoc cua phan
g xuc tac di thé ludng
phan ti: Co ché phan
tmg; Thiét 1ap phuong
trinh  dong hoc; Cac
truong hop gidi han.

15

CLO2

- Phuong phap
giang bai, tu
hoc, hoc nhom.
- Day hoc theo
hinh thie ket
hop truc tiép va
truc tuyén.

- Tim hiéu
cac ndi dung
vé Dong hoc
cua phan ung
xtic tdc dj thé
thdng qua tai
liéu hoc tap.
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Chuong 5. Bong hoc cua 15 | CLO2 |- Phuong phap |- Tim hiéu
phan mg xtc tac di thé giang bai, tu | cac ndi dung
5.1. Quan diém vé& ciu hoc, hoc nhém. | vé Déng hoc
truc hinh hoc va nang - Day hoc theo cua phan d’”&
lrong bé mit cua chat xtc hinh thac két xdf’ tac di ”{é
tac hop tryc tiép va t'hAong qua tai
5.2. Quan diém vé tinh truc tuyén. liéu hoc tap.
chét electron cta chit xuc

tac

5.3. Quan diém kha ning

tao phirc cua bé mat chat

xuc tac

5.4. Quan diém vé tinh

chit axit — bazo cua bé

mat chét xuc tac.

Chuong 6. Cac phuong 15 | CLO3, | - Phuong phéap |- Tim hiéu
phép nghién ctru xtic tac CLO4, | giaAng bai, tu | cac ndi dung
6.1 Cic phuong phép CLO5 | hoc, hoc nhém. | vé Céc
diéu ché xtGc tac va phirong phdp

nghién clru ddc trung vat
ly

6.1.1 Xac dinh bé mat
6.1.2 X4c dinh thé tich 15
xOp

6.1.3 Xac dinh tinh chét
axit — bazo

6.1.4 Xac dinh cdu tric
bang cic phuong phap
pho: Phd Ronghen; Pho
hong ngoai; Cong huong
tir electron; Kinh hién vi
dién tur quét

6.2. Phuong phép xéac
dinh hoat do xuc tac

6.2.1 Phuong phap dong
lién tuc

6.2.2 Phuong phép xung
vi lugng

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

nghién cuu
xUc tac thdng
qua tai lidu
hoc tap.
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Chuong 7. Mot sb qua| 5 | 2 | 15 |CLO1 |- Phuong phap | - Tim hiéu
trinh xuc tdc quan trong giang bai, tu | cac noi dung
7.1. CAc qua trinh xUc tac hoc, hoc nhom. | vé MO:] 50
trong cong nghi¢p hod - Day hoc theo gua trinh xuc
hoc hinh thic két Eac tﬂgﬁg
: AUy | trong
7.1.1. Cac phan Umg tong hop tru:cAtlep va qua tai liéu
hop httu co: Tong hop trye tuyen. hoc tap.
metnol; Toéng hop axit
axetic; Tong hop
fomandehit; Tong hop
Fisher — Tropsch.
7.1.2. Xuc tac trong cong
nghiép hoa dau:
Cracking; Reforming;
Céc phan ung thom hoa
hidrocacbon mach thang.
7.1.3. Xuc tac trong hoa
vO co: San xuat amoniac;
San xuat axit sunfuric
7.2 Xuc tac trong bao vé
moi truong
Tong: 30 | 15 | 105
6. Yéu ciu ddi véi nguoi hoc
- Tich cuc 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 tip
. Noi dung
biem Hinh thirc dwgc danh Qu Tron
thanh | 6 chirc dénh CPR gia Uy one
A g . dinh SO
phan gia (chwong/chu :
de)
1 | Baibaocaosd 1| CLOL, CLO2 Chuong 1, |Bai bao| 0,25
Chuong 2, | céo.
Chuong 3,
2 Bai bao cdo s6 2 | CLO1, CLO2, CLO3, |Chuong 4, |Bai bao| 0,25
CLO4, CLO5S Chuong 5, | céo.
Chuong 6,
Chuong 7
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3 Bai thi két thuc | CLO1, CLO2, CLO3, | Chuong 1, |Baithitg| 0,50
chuyén d¢ CLO4, CLOS Chuong 2, |luan 90
Chuong 3, | phut.
Chuong 4,
Chuong 5,
Chuong 6,
Chuong 7
8. Tai liéu hoc tap
Muc dich st
o7 | Teén tac gid/nim/tén tai li¢w/nha | Dia chi khai thac tai dung
xuat ban li¢u Tai ligu | Tham
chinh | khao
1 |Nguyén BDinh Hué, Tran Kim | Trung tdm TT - Thu
Thanh, Nguyén Thi Thu: Pong hod | vién Lé Vii Hung X
hoc va xuc tac. NXBGD, 2003.
2 Tran Van Nhan: Hoa 1i. Tap | Trung tdm TT - Thu X
[11.NXBGD, 2004. vién Lé Vi Hung
3 | Nguyén Hiru Phi. Hap phu va xuc | Trung tdm TT - Thu X
tac trén vat li€u v0 co mao quan. | vién Lé Vi Hung
NXBKHKT, 1999.
4 Nguyén Hitu Pht: Xuc tac trong | Trung thm TT - Thu X
cong nghiép va bdo v¢ moi truong, | vién Lé Vi Hung
1995.
5 | Nguyén Hitu Phu: Xuc tac zeolit | Trung tam TT - Thu X
trong loc hoa dau. 1997. vién Lé Vi Hung
6 |Phung Tién Pat, Tran Thi Binh: | Trung tdm TT - Thu X
Gido trinh hod ki thuét dai cuong. | vién Lé Vi Hung
Khoa Hoa hoc, PHSP Ha Noi.
7 | Nguyén Hitu Pinh, Tran Thi Pa. | Trung tdm TT - Thu X
Ung dung mot s0 phuong phap pho | vién Lé Vi Hung
nghién cou cau tric phan tu.
NXBGD, 1999.
8 Mark, G.White. Heterogeneous | Trung tdm TT - Thu X
Catalysis. Printice Hall International | vién Lé Vi Hung
Series in the Physical and Chemical
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Engineering Sciences. Englewood
Cliffs New Jersey, 1990.

9 Bruce C., Gates. Catalytic | Trung ttm TT - Thu
Chemistry. John Wiley & Sons. | vién Lé Vii Hung
Ints., 1992.

10 | Breck D. Zeolites molecular Sieves. | Trung tdm TT - Thu
John Wiley. New York, 1974, vién Lé Vi Hung

7. Thong tin vé gidng vién day

Giang vién 1:

- Ho va tén: Pinh Quang Khiéu

- Chuyén nganh: Hoa 1i thuyét va hoa li

- Chite 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, xuc tac

Giang vién 2:

- Ho va tén: Pham Dinh D

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

- Chuyén nganh: Hoa li thuyét va hoa i

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

- Email: dupd@tdmu.edu.vn

- Huéng giang day, nghién ctru chinh: Vat liéu hap phuy, xuc tac.
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20. PONG HOA HQC NANG CAO
PE CUONG CHI TIET HQC PHAN

1. Thong tin vé hoc phan
- Tén hoc phan (Tiéng Viét): Pong hoa hoc ning cao
- Tén tiéng Anh: Advanced Chemical Kinetics
- M chuyén dé: TPC.808
- Sé tin chi: 03; S& tiét tin chi (LT/ThH/TH): 150 (30/15/105)
- Hoc phan diéu kién: Khéng - Hoc phan diéu kién (néu c6): Khong cé
- B0 m6n phu trach day hoc: Hoa hoc; Khoa: Su pham khoa hoc Tu nhién

2. Muc tiéu hoc phan

Hoc xong chuyén dé nay nguoi hoc can dat duoc:

2.1. Van dung nhimg quy luét, dinh luat, 1i thuyét dong héa hoc, co ché phan tng,
cling nhu cac yéu tb anh huong dén téc d6 phan Gng vao qua trinh t6 chirc nhan thic,
nghién ctru va day hoc vé dong hoéa hoc;

2.2. Panh gia diing dan vai tro cia dong hoa hoc trong doi song, trong san xuat va trong
nghién ctru khoa hoc;

3. Tong quan vé hoc phan

Pong hoa hoc 1a khoa hoc nghién ctru vé tdc do phan tmg hoa hoc, vé nhitng yéu td
anh huong dén tdc do va vé co ché phan img. Hoc phan nay trang bi cho ngudi hoc nhiing
quy luat dién bién ctia mdi loai phan tmg, cac phuong phap nghién ctru dong hoc cta phan
ung hod hoc.

Pong hoa hoc ¢6 y nghia 16n ca vé mit 1i thuyét va thyc tién; nd ngdy cang di sau tim
toi va phat hién nhitng quy luat, cac dic trung dong hoc va co ché ctia phan tmg hoé hoc.
biéu nay cho phép tinh duoc ché d6 1am viée tdi vu cua thiét bi cong nghe¢, cod thé diéu
khién c6 ¥ thirc cac qué trinh hoa hoc phuc vu doi song xa hoi va.

4. Chuin dau ra

M M0 ta chuin diu ra Anh xa véi | Mirc dd
(CLOs — Course Learning Outcomes) CDR CTDT | nang lyc
4.1. Kién thirc
CLO1 | Tb chic cac khai niém, qui luat, dinh luat, 1i | PLO1, PLO2, 5
thuyét va cac ndi1 dung lién quan vé dong hoa hoc PLO5
trong gidi han cta hoc phan.

4.2 Ky niang

CLO2 | Bicu dién dinh tinh va dinh luong vé dong hoc | PLO3, PLO4 5
ctia moQt sO phan ung co ban quan trong.
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CLO3 | Xay dung chu déq day hoc phu hop véi chuong | PLO3, PLO4, 5
trinh giao duc ph6 thong moén Hoa hoc dap ung PLOS
yéu cau gido dyc pho thong
4.3 Mirc tu chi va chiu trach nhiém
CLO4 | To chirc duoc hoat dong (mg dung thanh tyu PLO7 5
khoa hoc vé dong hoa hoc trong day hoc bodi
dudng hoc sinh.
CLO5S Trung thuc, kl}éch quan trong viéc thl_;l’C hién tinh
toan, xu 1y, biéu dién, dién giai cac két qua trong PLOS 5
hoc tap va nghién ctru khoa hoc.
5. Noi dung va phwong phap, hinh thirc to chirc day hoc
S6 tiét Phwong phap, Chuin bj caa
Chwong/Noi dung CDR | hinh thirc to ngwoi hoe
LT | ThH | TH chirc day hoc
Chuong 1. TC)Q DQ VA| 6 2 17 | CLOL, | - Phuong phdp: | Nghién ciu dé
CO CHE PHAN UNG CLO2, | GV: thuyet | cuong hoc
HOA HOQC CLOg, | trinh; néu tinh | phan, nghién
, o a CLO4, | hubng, Pat van | cu cac ndi
1.1. Céac kh T
ac xhat niem €0 CLOS5 | de,... dung trong giao

ban
1.1.1. Céc dinh nghia

1.1.2. Su thay d6i cua
toc do theo cac diéu kién
thuc nghiém

1.1.3. Phuong trinh ludt
toc do

1.1.4. Trang théai dung,
dong

1.2. Méi quan hé giira
toc do phan ung va co
che

1.2.1. Bdng hoc cua cac
phan ung so cap

1.2.2. Méi quan hé giita
dong hoc va can bang
1.2.3. Ap dung trang thai
dung dé xac dinh dong
hoc cua phan ing

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

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

trinh, tai liéu
tham khao;
chuan bi noi
dung bdo céo
theo yéu cau
cua giang vién;
két ndi cac noi
dung cO lién
quan V&1 ndi
dung trong
chuong  trinh
mon hoéa hoc
GDPT
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1.2.4. Giai doan quyét
dinh toc do phan trng

1.2.5. Gi61 han ap dung
cua trang thai dung va sur
dung sy gan dung vé
trang thai dung xac dinh
co ché cua phan ung.
1.3. Dy doan co ché
phan rng

1.3.1. Phan ung trong
pha khi

1.3.2. Co ché khoi mao
va phat trién mach.

1.3.4. Co ché cua cac
phén ng trén bé mat

Chuong 2. CAC YEU | 4 14 | CLO1, | - Phuong phéap: | Nghién ciru dé
TO ANH HUONG CLO2, | GV: thuyét | cuong hoc
PEN TOC PQ PHAN CLO3, | trinh; néu tinh | phan, nghién
UNG CLO4, hgéng, Pit van | clru  cac  noi
2.1. Anh huéng cua CLOS5 | de,... dgng tro‘n.g g?ailo
ndng d6 hodc ap sut ciia HV lam vi¢c trinh, - tai hf-:u
chét phan tmg theo nhom: bao | tham  khdo;
: : 7 0, thio lugn, | Chuan b1 noi
2.2. Anh huong cua cao, thao fuam, dung bao céo

nhiét d6 lam bai tap, xay b . 2
T dung chu d¢ day tqeo yeu cau
2.3. Anh huong cua moi hoc (du kién); cua glang vien,
truomg: d6 pH, luc ion, két nd1 cac noi
dung moi - Day hoc theo | dung c6 lién
. 7 , . hinh thtre: True | quan  voi  noi
24 Anh hudng cua chat tiép, tryc tuyén; | dung trong
Xuc tac két hop truc | chyong trinh
tuyén va truc | mon héa hoc

tiép. GDPT

Chuong 3. TINH LY | 12 21 | CLO1, | - Phuong phap: | Nghién ctu dé
THUYET TOC DO CLO2 | GV: thuyét | cuong hoc
PHAN UNG HOA HQC trinh; néu tinh | phan, nghién

3.1. Thuyét va cham
hoat dong

3.1.1. Nhitng luan diém
co ban va phuong phap
tinh

huéng, bat van
de,...

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

ciu cac ndi
dung trong giao
trinh, tai liéu
tham khao;
chudn bi noi
dung bao céo
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3.1.2. Tinh sb va cham
hoat dong cua céc phan
tir phan Ung & trang thai
khi

3.1.3. Thiét lap phuong
trinh dinh luong tinh
hang s6 téc d6 phan tng

3.1.4. Quan h¢ gitra nang
luong hoat hod cua
thuyét va cham hoat
dong va nang lugng hoat
hoa theo Arrhenius

3.1.5. Ap dung thuyét va
cl}am hoat dong vao mat
s0 phan ung ludng phan
tur

3.2. Thuyét phirc chat
hoat dong (trang thai
chuyén tiép)

3.2.1. Su hinh thanh va
tinh chat cua thuyét phuc
chat hoat dong

3.2.2. Bé mat thé ning

3.2.3. Thiét lap phuong
trinh co ban cua thuyet
phtrc chat hoat dong

32.4. Y nghia nhiét
dong hoc cua entropy va
entanpy hoat hoa

3.2.5. So sanh thuyét va
cham hoat dong va
thuyét phuc chat hoat
dong. Y nghia cua thira
sd khong gian trong
phuong trinh tinh hing
s6 téc dd phan tng theo
thuyét va cham hoat
dong

3.3. Phan tng don phan
tur

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

theo yéu cau
cua giang vién.




127

3.3.1. Gid6i thi¢u phan
tng don phan tor -
Thuyét Lindemann
3.3.2. Thuyét RRKM
3.3.3. Cac phan 1ng
khong c6 ndng lugng
hoat dong hoa.

3.4. Nang luong hoat
dong hoa

3.4.1. Polany

34.2.
Marcus

Phuong trinh

3.4.3. Cac phuong phap
xac dinh ndng lugng

hoat dong hoa
Chuwong 4. PHAN 17 | CLOL, | - Phuong phap: | Nghién ciu dé
UNG PHUC TAP CLO2, | GV: thuyet | cuong hoc
41. Phan (mg day CLOs3, trlrlh; nelf ter)h pl:lan, ’nghlef
A CLO4, | huong, bat van | cru cac  noi
chuyén X -/
CLOS | de,... dung trong giao

4.1.1. Dbac diém cua
phan tng day chuyén
4.1.2. Cac vi du vé phan
ung day chuyén

4.13. Li thuyét dinh
luong v€ phan ung day
chuyén

4.2. Phan 0ng trong
dung dich

42.1. Dic diém cla
phan Gng trong dung
dich

4.2.2. Sy khuyéch tan
trong dung dich

4.2.3. Phuong trinh tc
do va moi tuong quan
v61 nhi¢t dong lyc hoc

4.3. Quang hoa hoc

4.3.1. Khi  quyén
(atmospheric kinetics)

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

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

trinh, tai liéu
tham khao;
chuan bi noi
dung bédo céo
theo yéu cau
cua giang vién;
két ndi cac noi
dung cO lién
quan V&1 ndi
dung trong
chuong  trinh
mon hoéa hoc
GDPT
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4.3.2. Cac dac trung co
ban cia quang hda hoc

4.3.3. BPong hoc cua qua
trinh quang hoa

4.3.4. Qua trinh phan ly
bo1 quang hoa.

Chuong 5. KY THUAT
THUC ’NGHIEM
NGHIEN 7CU”U 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 hda

5.4.1. Nguyén ly

5.4.2. Ky thuat xac dinh
dong hoc

5.5. Xac dinh toc d¢
phén trng

5.5.1. Hang s6 tc do cua
cac budc phan ung
5.5.2. Nang luong hoat
dong hoa

5.5.3. Bong hoéa hoc va
nhi¢t dong hoc

5.6. Po va kiém soat
nhiét do

5.6.1. Xac dinh nhiét do

18

CLO1,
CLOzZ,
CLO3,
CLO4,
CLO5

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

HV lam viéc
theo nhom: bao
cdo, thao luan,
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
citu cac ndi
dung trong giao
trinh, tai liéu
tham khao;
chuan bji noi
dung bao céo
theo yéu cau
cua giang vién.
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5.6.2. Kiém soat nhiét dd

Téng: 30 | 15 | 105

6. Yéu cau ddi voi nguoi hoc
- Tich cuc hoan thanh cac nhi€ém vu hoc tap.
- Thuc hién déy du thot gian hoc trén 16p va ty hoc.
7. Phwong phép, hinh thirc danh gia két qua hoc tip

Pi¢m thanh Hinh thure . Trong
phén to chirc danh gia MT/CPR Quy dinh 50
Diém  chuyén | Thai d hoc tap Dap tmg yéu 0,1
can cau hoc tap
- Thuyét trinh, thao luan | CLO1, - Bai thuyét trinh
DPiém qua trinh | - Bai tiéu luan, gtgg - Hoan thanh tiéu luan
- Bai gidi cac bai tap CLO4: - Chuan bi bai giai cho | 0,4
- Bai kiém tra gita ki | CLOS cac bai tap
- Tham du hoc du tl}(‘ri
gian va lam bai kiém
tra.
Thi HP Tu luan (hoac bai bao | CLOL, - Tham du 80% tiét ly | 0,5
cao khi hoc truc tuyén) | CLOZ2, thuyét
gtgj:  Thi viét 120 pht

CLO5




8. Tai liéu hoc tap
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Tén tac gid/nim/tén tai liu/nha xuat

Dia chi khai thac

Muc dich sir
dung

STT tai liu
; Tai liéu | Tham
chinh | Kkhao
1 | Tran Van Nhén, Hod Ii Tdp III, NXBGD | Trung tdm TT -
2004. Thu vién Lé Vi X
Hung
Nguyef:n Pinh Hué, Tran Kim Thanh, | Trung tam TT -
2 Nguyén Thi Thu, Pong hoa hoc va xuc | Thu vién Lé Vi X
tac, NXBGD 2003. Hung
Margret Robson Wright, An Introduction | Trung tam TT - X
3 to Chemical Kinetics, John Wiley & Sons | Thu vién Lé Vi
2004 Hung
4 | P.W.Atkins , Physical Chemistry, Oxford | Trung tam TT - X
1990. Thu vién Lé Vi
Hung

9. Thong tin vé giang vién day

Giang vién 1:

- Ho va tén: Tran Quéc 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

- Hudng giang day, nghién ctru chinh: Hoéa 1i va Hoéa hoc lugng tir tinh toan

Giang vién 2:

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

- Chuyén nganh: Hoa 1i thuyét va hoa li

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

- Pon vi cong tac: Trudng Pai hoc Péng Thap

- Hudng giang day, nghién ctiru chinh: Hoéa hoc luong tir tinh toan






