TRUONG DAI HOC SU PHAM KY THUAT Nganh dao tao: Hoa hoc
THANH PHO HO CHI MINH Trinh d§ dao tao: Thac si
KHOA CONG NGHE HOA HQC VA
THUC PHAM

PE CUONG CHI TIET MON HQC

1. Tén mdn hoc : Tinh todn mo phong cac ciu triic va qua trinh hoa hoc
Ma moén hoc : CSSP535307
2. Tén Tiéng Anh : Calculation and simulation of

chemical structures and processes
3. S6 tin chi : 3 tin chi (2/1/6) (2 tin chi Iy thuyét, 1 tin chi thuc hanh, 6 tin chi ty hoc)
4. Loai hinh : Ty chon

5. Cac giang vién phu trach moén hoc:
- TS. Nguyén Phat Pat
6. Diéu kién tham gia hoc tip mén hoc

Mon hoc tién quyét: Hoa hitu co

Moén hoc trude: Khong

7. M6 ta mon hgc (Course Description)

No6i dung mén hoc tip trung vao cac thudt toan va cong cu phan mém dé tinh toan chinh xac cac
dic tinh ctia phan tir va mé phong cac phan tng héa hoc, bao gdbm cac phan mém hoa tinh toan
va tri tué nhan tao. Hoc vién s& hoc cach ap dung cic mé hinh 1y thuyét dé mé phong cac hé
théng hoa hoc, du doan két qua phan ng va toi uvu héa cu trac phan tu.

8. Muc tiéu mon hgc (Course Objectives)

Hoc vién duoc:

a. Cung céap cho hoc vién cac kién thirc vé cac phuong phép tinh toan va mé phong hién dai
trong linh vuc hoéa hoc, bao g@)m hoa tinh toan va tri tué nhan tao.
b. Huéng dan hoc vién cach ap dung cac mé hinh mé phong dé phan tich va du doan céu

tric phan tr va qua trinh hoa hoc théng qua cac vi du cu thé.

c. Phat trién k¥ nang st dung cac phan mém chuyén dung, ngdn ngit 1ap trinh va tiéng Anh
chuyén nganh, gitip hoc vién tiép can va thich ing véi cac cong nghé hién dai trong linh vuc hoa
tin.

9. Chuén diu ra ciia mén hoc (Course Learning Outcomes)
. | Chuan diu | Trinh d¢
CLOs | Mb ta (Sau khi hoc xong mon hoc nay, nguoi hoc co thé:) raug,lll,});u n;lI:lg h;i
CLOI Trinh l?ay duoc nguyen tac cua cac md hinh mo phong L1 5
duoc su dung trong hoa hoc.
CLOD Str dung thanh thao cua phan mém chuyén dung dé mé 11 5
phong ciu triic phan tir va phan ting héa hoc. '
bénh gia, so sanh dugc hi¢u quéa ctia cac md hinh khac
CLO3 s A A m 1. , 1.1 5
nhau trong cac van dé mo phong hoda hoc.
CLO4 Tuq thiét,ké du:qi mo hinh phi hop cho mét bai todn mo 33 ;
phong hoa hoc bat ky.




CLOS H’iéu Adu’q;: céﬂc th}lé,t ngfr va st dung tot tiéng Anh trong )3 4
cac van dé mo phong hoéa hoc.
10.  Dao duc khoa hoc:

Céc bai tap, tiéu ludn, bao cdo phai dugc thuc hién tir chinh ban than hoc vién. Néu bi phat hién

¢6 sao chép thi xtr Iy cac hoc vién c6 lién quan bang hinh thirc danh gia 0 (khong) diém qua trinh

va cudi ky.
11. Noi dung chi tiét mon hoc:
Tuin Nji dung Tai li¢u
Chuong 1: Téng quan vé md phong cic cdu tric va qua trinh hoa hoc
Noi dung giang day trén lop:
+ Khaéi niém, dic diém va tinh chit ciia mo phdéng hda hoc [3]
1 + Muc dich, wu nhuge diém cia mé phong hoa hoc
+ Quy trinh thuc hién md phong hoéa hoc
Cac ndi dung cén tw hoc ¢ nha:
+ Tim hiéu va cai dat ngon ngir lap trinh python va thu vién RDKit
Chuong 2: Co hoc va dong hoc phan tu
Noi dung giang day trén 16p:
+ Hinh hoc phan tir
s [1,2]
) + Co hoc phan tu
+ Dong hoc phan tir
Cac ndi dung cén tu hoc ¢ nha:
+ Thyuc hanh mo6 phong co hoc va dong hoc phan tir st dung RDKit
va phan mém Chimera
Chuwong 3: Tinh toan co hoc lugng tir
N§i dung giang day trén lép:
+ Khai quat 1y thuyét co hoc luong tir
+ Ly thuyét tinh toan ab initio
+ Ly thuyét tinh toan semiemperical [1,2]
3-5 |+ Ly thuyét tinh toan density funtional theory (DFT)
+ Tinh toan cac tinh chit cta phan tu
+ Tinh toan cac qua trinh hoa hoc
Cic ndi dung cén ty hoc & nha:
+ Thuc hanh tinh toan cac tinh chat ctia phan tir va qué trinh hoa
hoc stra dung phan mém Gaussian va Psi
Chwong 4: Ung dung hoc may trong mé phong hoa hoc
N¢i dung giang day trén lop:
Khai niém vé hoc may
Phan loai hoc may
6-8 Cach danh gia cac mé hinh hoc may [3, 4]

Ly thuyét cac mo hinh hoc may
Str dung cac md hinh hoc méy trong du doan tinh chat phén tir va
phan tng hoa hoc

+ o+ + o+ o+




Cac nfi dung can ty hoc ¢ nha:

+ Tim hiéu chi tiét cdu truc, cach hoat dong va mg dung cta cic
mo hinh hoc may
+ Thyuc hanh xay dung cdc md hinh hoc may du doéan tinh chét

phan tir va phan ing héa hoc st dung thu vién scikit-learn

Chuwong 5: Ung dung hoc su trong trong md phong héa hoc

N§i dung giang day trén lép:

+ Khai niém vé hoc sdu va mo hinh artificial neural network
(ANN)
+ Thuat todn gradient descent
+ Perceptron [3, 4]
+ Mang multi-layer perceptron (MLP)
9-10 + Cac mang ANN nang cao ,
+ Str dung cac md hinh hoc sau trong du doan tinh chat phan tr va
phan ung hoa hoc
Cac ndi dung cén tw hoc ¢ nha:
+ Tim hiéu chi tiét cdu truc, cach hoat dong va tmg dung cta cac
mo hinh hoc sau
+ Thyuc hanh xay dung cac moé hinh hoc sau du doén tinh chét phan
tr va phan trng hoa hoc str dung thu vién pytorch va pytorch-geometric
Hoc vién thye hanh/bio cio tiéu luin
Noi dung gidng day trén 16p:
115 | Hoc vién thl_;l’C hanh/bao c4do ndi dung tiéu luan [1-4]
- GV gop y bo sung
Cic ndi dung cén ty hoc ¢ nha:
- Tim hiéu cac dé tai bao cdo cua cac hoc vién khac
12.  Panh gia két qua hoc tap:

- Thang diém: 10

- Ké hoach ki€ém tra nhu sau:

TT Noi dung CLOs | TDNL | PP danh gis gé"l:'hggci‘g {j/:;’
Danh gia qua trinh 50
‘ CLO2 Biithee | Phicu
Lan 1 | Bai tap c4d nhan CLO3 3 hanh ¢4 nhan cham 25
CLO4 diém
‘ CLO2 B thuc Phiéu
Lan 2 | Bai tap cd nhan CLO3 3 hanh c4 nhan cham 25
CLO4 diém
Kiém tra cudi ky cudi ky 50
CLO1 ’
3 CLO2 Tiéu luan ca Phicu
Lan 3 | Bai tap 16n ca nhan CLO3 5 nhan cham 50
CLO4 diém
CLOS5
CbR Bai thuc hanh ca nhan Tiéu luan ca nhan

mon hoc




CLOl1 X
CLO2 X X
CLO3 X X
CLO4 X
CLO5 X X
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