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1. CHUONG TRiNH DAY HOC 

1.1. Muc tieu chung 

Dao tao trinh d'9 thac si chuyen nganh Vat 1S7 chat ran dinh hithng frng dung nham &Up h9c vien c6 

pham chat chinh tri, ciao due t6t; c6 kin thirc lchoa h9c nn tang Wing chac; c6 kha nang lam viac cl9c 

lap, sang tao va c6 nang lvc phat hian, giai quyat nhung van da thuOc chuyen nganh &roc dao tao; c6 

kha nang phat trian kat qua nghien dru co ban, img dung cac cong ngha ngui'm thanh cac giai phap va 

san pham cong ngh'a phuc vu nhu cu da dang oda con nguori. 

1.2. Muc tieu cu th'e (k'Y hiau P0s) 

Thac si chuyen nganh Vat ly chat ran c6 kha nang: 

- V'e kin thIrc 
Lam chii kin thirc chuyen nganh Vat 1' chat ran; c6 the' dam nhiam cong viac cüa chuyen 

gia trong linh vvc Vat 1S,  chat ran; c6 kin thirc t9ng h9p va phap luat, quan 1ST va bao v moi tririmg 

lien quan clan linh vvc &roc dao tao. 

- Va k'ST /fang 
Co kSi nang lam viac dc lap d phat trian va thir nghiam nhiing giai phap m6i, cac cong 

ngha mOi trong linh vvc &roc dao tao. 

Co Icy-  nang hoan thanh cong viac phirc tap, khong c6 tinh quy lu.t, kh6 ch,r bao thuOc 

chuyen nganh diroc ciao tao. 

+ PO4: Co kST' nang ngoai net trong viac hiau, ph bin tri thirc va phan bin cac van da chuyen 

mon trong linh vire dugc ciao tao. 

- Va mar tv chü va trach nhqm 



Co nang luc phat hian va giãi quy6t cac van da thuac linh vuc Vat 1ST chit ran. 

Co kha nang tu dinh huong phat trian nang luc Ca nhan, thich nghi vi m6i tnrerng ngha 

nghiap thay di; Co kha nang dan dat, Oat buy tri tua tap tha trong quan 1ST \TA hoat clang chuyen mon; 

Co 	duy phan bin, bao v'e va chu trach nhiam A/a nhang kat luan chuyen mon; Co kha nang d xuat 

va kin nghi co gia tri khoa h9c trong linh vuc chuyen m6n; Co kha nang quan 1ST, danh gia \TA cai flan 

cac hog clang trong linh vuc chuyen mon. 

1.3. Chuin du ra di voi nginh huc (kST hiau PLOs) 

Chuang trinh duoc thiat Ica a dam bao h9c vien t6t nghiap dat duce chuan du ra sau: 

1.3.1. WO kii5n their 
PL01: Ap dung va phat trian dugc cac kin fink co ban trong rinh wc Vat 1' chat ran da giai 

quyat cac van da thuc tin thuac chuyen nganh dao tao. 

PL02: Van dung duac cac kin thirc lien nganh c6 lien quan vao linh visc chuyen mon. 

PL03: Van dung &roc cac kin thirc chuyen mon, phuang phap nghien ciru, chinh tri, xã hi, 

quan 1' va bao vamôi truemg trong viac dinh huomg, lap ka hoach \TA t chirc thuc hian cong viac. 

1.3.2. Vkjnäng 
PL04: Co leS'T nang phan tich, tang h9p, danh gia di liau va thong tin trong linh vnv V4t 1' chat 

fan eta dua ra giai phap xir 1ST cac van a mat each khoa h9c. 

PL05: Co k'S'T rang lam viac hiau qua trong mat nhom ma cac thanh vien ding nhau lanh dao, 

tao ra moi truemg hop tac va ton tong, thiat lap muc tieu, lap ka hoach thuc hian va dap img cac muc 

tieu d ra, truyan dat tri thirc dan nguai cimg nganh va nhang nguali khac. 

PL06: Co 1c51 nang phat trian va img dung cac cong ngha nguan thanh cac giai phap va san 

pham ding ngha phuc vu nhu cu da clang dm con ngueri. 

PL07: Co trinh da ngoai ngix- 	thiau Wang &rang bac 4/6 Khung nang luc ngoai ng Viat 

Nam; Co kS'T nang ngoai ngU trong viac hiau, ph a bin tri thirc \fa phan bin cac van da chuyen mon 

trong linh vuc &roc dao tao. 

1.3.3. V'0 mar ty. chii và trach nhiem 
PL08: Co kha nang phat hian, giai quyat cac van da vã dua ra nhng sang kin quan tr9ng 

trong linh vuc chuyen mon. 
PL09: Co kha nang thich nghi, tkr dinh huang va hixamg dan nguari khac trong linh vuc chuyen 

m6n. 
PL010: Co kha !fang dua ra nhilng kat luan, d xuat va kin nghi CO gia tri khoa hoc trong linh 

vuc chuyen mon. 

PL011: Co kha nang quan 1ST, danh gia và cai tin cac hoat clang trong linh vuc chuyen mon. 

PL012: CO tu duy phan bian, bao v va chju trach nhiam v nhung kat luan chuyen mon. 
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Ma tran Inv tieu va chuAn du ra cüa chtrung trinh dao to PLOs 

tieu 

(POs) 

Muc z 7.. Chuan dau ra (PLOs) 

1 2 3 4 5 6 7 8 9 10 11 12 

P01 x x x x x x x x x x x 

P02 x x x x x x x x 

P03 x x x x x x x x x 

PO4 x x x x 

P05 x x x x x x x x x 

P06 x x x x x x 

1.4. Ni dung dao to 

TT 
Ma 

h9c phan 
Ten luy phan 

Hoc 

14  

Khei ltryng tin chi 
MA HP 

h9c 
truirc 

Khoa 
quan 
1Y HP 

Ghi 
chti 

Ttong LT BT 
TH 

TN 

I. PhAn kien thin chung 3 

PhAn bit bui)c 

Trit hoc 

1. TNTH 501 Tri6t h9c 1 3 3 0 0 
LLCT- 
Luat& 
QLNN 

II. Phin kin thirc co' sii• Ira chuyen nginh 48 

Ill. Phan bat budc 28 

2. VLCR 502 An toan lao Ong 1 2 2 0 0 KHTN 

3. VLCR 503 
Ca hoc luang tir nang 
cao 

1 2 1 1 0 KHTN 

4. VLCR 504 Vat 1' chat ran nang cao 1 3 2 1 0 KHTN 

5. VLCR 505 
Vat li va Cong nghe vat 
lieu nano 

1 3 3 0 0 VLCR 504 KHTN 

6. VLCR 506 
Cac phuang phap phan 
tich cau truc tinh the va 
hinh thai hoc 

2 2 2 0 0 VLCR 505 KHTN 

7. VLCR 507 Thkic hanh VLCR 1 2 2 0 0 2 
VLCR 502 

VLCR 504 
KHTN 
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TT 
Ma 

hoc phan 
Ten hoc phan 

Hoc 

/(5' 

Khoi luvng tin chi 
Ma HP 

hoe 
trulfrc 

Khoa 
quail 
17 HP 

Ghi 
chit 

Tiing LT BT 
TH 

TN 

8. VLCR 508 
Vat lieu va Linh kien 
ban dan 

2 3 1 1 1 VLCR 505 KHTN 

9. VLCR 509 Thvc tap t6ng quan 2 2 0 0 2 VLCR 505 KHTN 

10. VLCR 510 
Phuong phap quang plias 
trong nghien eim vat 
ran 

2 2 2 0 0 VLCR 505 KHTN 

11. VLCR 511 Thvc hanh VLCR 2 3 3 0 0 3 

VLCR 506 

VLCR 507 

VLCR 508 

VLCR 510 

KHTN 

12. VLCR 512 Thvc tap chuyen de 3 4 0 0 4 
VLCR 509 

VLCR 511 
KHTN 

11.2. Ph iln tit ch9n (20/33 TC) 20 

13. VLCR 513 
Phucmg phap NCKH 
nang cao 

1 2 2 0 0 KHTN 

14. VLCR 514 
Cau trite dien dr va lien 
ket trong phan dr va vat 
ran 

1 2 1 1 0 KHTN 

15. VLCR 515 
Ly thuyet nhom Va. img 
dung trong Vat lY chat 
ran 

1 2 1 1 0 KHTN 

16. VLCR 516 
Vat lieu Polymer va 
Composite 

3 3 3 0 0 KHTN 

17. VLCR 517 
Vat lieu quang va img 
dung 

2 3 2 1 0 
VLCR 503 

VLCR 504 

KHTN  

18. VLCR 518 
Vat lieu thong minh va 
img dung 

2 3 3 0 0 VLCR 505 KHTN 

19. VLCR 519 Cong nghe vi din tir 3 2 2 0 0 VLCR 508 KHTN 

20. VLCR 520 Th6ng tin quang 3 2 1 1 0 VLCR 508 KHTN 

21. VLCR 521 Vat lieu tir va img dung 3 3 2 1 0 VLCR 504 KHTN 

22. VLCR 522 Ca s& vat lY tinh toan 2 3 2 0 1 VLCR 503 KHTN 

23. VLCR 523 Cam bin \fa img dung 3 3 3 0 0 VLCR 508 KHTN 
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TT 
MA 

hoc phan 
Ten hoc phan 

Hoc 

1(57  

Khoi lirvng tin chi 
MA HP 

licic 
truck 

Khoa 
quan 
ly HP 

Ghi 
chi' 

Ping LT BT 
TH 

TN 

24. VLCR 524 Nang lugng tai tao 3 3 1 1 1 VLCR 504 KHTN 

25. VLCR 525 Vat 1' !Poi tnremg 3 2 2 0 0 VLCR 505 KHTN 

III. Be an tilt nghiep 9 

26. VLCR 526 De an bit nghiep 4 9 9 
VLCR 511 

VLCR 512 
KHTN 

Tong cAng 60 

Ma trAn the hien sly thing Op cua cac khi kin thIrc vao viec d4t chuin du ra cila nganh h9c 

Kheii kin fink TC Ti le 
So PLOs 

1 2 3 4 5 6 7 8 9 10 11 12 

1 
Phan kin tho.c 
chung 

03 5,0% X X X X X 

2 
Phan kin thin co 
so' va chuyen 
nganh 

48 80,0%xxxxxxxxx x x x 

2.1 
Cac h9c phan bat 
bui5c 

28 46,7%x xx x xxx x x x x x 

2.2 
Cac hoc phan tg 
chgn 

20 33,3%x x x x x x x x x x 

3 Be an bit nghiep 09 15% xxxx xxxx x x x 

1.5. Kt ho#ch giang dor tirng ky (du kin) 

TT 
MA hoc 
phan 

Ten hoc phan 
so 
tin 
chi 

e• 	K ho#ch dao  t#o 
(h9c 4) 

Dv kien giang vien 
thvc hien 

Khoa 
QLHP 

1 2 3 4 

I. Kin thirc chung 

1 THTN501 Tri6t hoc 3 3 K.LLCT-L-QLNN 
K.LLC 
T-L- 

QLNN 

II. Kin fink co so' va chuyen 
nginh 

48 

ILL Bit buAc 28 10 11 7 

2  VLCR 502 An toan lao 2 2 TS. Nguygn Van Nghia Khoa 
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TT Ma hoc 
phAn 

Ten h9c phan 
st• 
tin 
chi 

• Ke hoach dio tan 
(h9c 4) 

Dv kin gifing vien 
thvc hien 

Khoa 
QLHP 

1 2 3 4 

dOng TS. Hoang Nhat Hieu KHTN 

3  VLCR 503 
Co hoc luang 

• 
tit nang cao 

2 2 
TS. Nguye'n Thi Xuan 
Huynh 

TS. Doan Minh Thily 

Khoa 
KHTN 

4  VLCR 504 
Vat lY chat ran 
nang cao 3 3 

TS. Hoang Nhat Hieu 

TS. Doan Minh Thily 
Khoa 

KHTN 

5  VLCR 505 
Vat lY va Cong 
nghe vat lieu 
nano 

3 3 
a TS. Trn Nam Trung 

TS. Phan Thanh Hai 
Khoa  

KHTN 

6  VLCR 506 

Cac phuang 
phap phan tich 
cu trOc tinh 
th va hinh thai e  
hoc 

2 2 
TS. Le Thi Ng9c Loan 
TS. Hoang Nhat Hieu 

Khoa  
KHTN 

7 VLCR 507 
Thuc hanh 
VLCR 1 

2 2 
ThS. Nguygn Ng9c 
Khoa Tnrerng 
TS. Nguy'en Van Nghla 

Khoa 
KHTN 

8  VLCR 508 
Vat lieu va 
Linh kin ban 
clan 

3 3 
PGS.TS. Nguygn Minh 
Vuong 

TS. Tran Nam Trung 

Khoa 
KHTN 

9  VLCR 509 
Thuc tap tong 

• 
quan 

2 2 
PGS. TS. Nguien Minh 
Vuong 
TS. Phan Thanh Hai 

Khoa 
KHTN 

10  VLCR 510 

Phuang phap 
quang ph e 
trong nghien 
dm vat ran 

2 2 
TS. Trail Nam Trung 
TS. Phan Thanh Hai 

Khoa 
KHTN 

11 VLCR 511 
Thuc hanh 
VLCR 2 

3 3 
TS. Hoang Nhat Hieu 
TS. Nguy6n Van Nghia 

Khoa 
KHTN 

12 Thuc 
VLCR 512 

tap 
' 	• 

chuyen de 
4 4 

PGS. TS. Nguye'n Minh 
Vuang 

, 
TS. Hoang Nhat Hieu 

Khoa 
TNKH 

H.2. Phan tv chon (20/33 Tin chi) 20 4 6 10 

13  VLCR 513 
Phucmg 	phap 
NCKH 	nang 
cao 

2 2 
TS. Nguien Thi Xuan 
Huynh 
TS. Le Thi Ng9c Loan 

Khoa 
KHTN 

14  VLCR 514 

Cu triic din 
tir' va lien ket 
trong phan dr 
va vat fan 

2 2 
Vuang 

 

TS. Phan Thanh Hai 
PGS.TS. Nguygn Minh 

Khoa 
KHTN  
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TT 
Ma hoc 

• 
phan 

Ten hoc phan 
So 
tin 
chi 

• Ke hoach ciao to 
('hoc k) 

DIY kin giang vien 
thtic hiO 

Khoa 
QLHP 

1 2 3 4 

15  VLCR 515 

Ly thuyet 
nhom va frng 
dung trong Vat 
1Y chat ran 

2 2 
TS. Nguy'L Thi Xuan 
Huynh 

IS. Tran Nam Trung 

Khoa 
KHTN 

16 VLCR 516 
Vat lieu 
Polymer va 

Composite 
3 3 

PGS.TS. Nguye'n Thi 
Viet Nga 

TS. Tran Thi Thu 
Phuang 

Khoa 
KHTN 

17  VLCR 517 ' 
va Img dung 

3 3 
Vat lieu quang Khoa 

TS. Le Thi Thao Vi6n 

PGS. TS. Nguye-n Minh 
\Arcing 

KHTN 

18  VLCR 518 
Vat lieu thong 
minh va img 
dung 

3 3 
TS. Nguy8n Van Nghia 
TS. Phan Thanh Hai 

Khoa 
KHTN 

19  VLCR 519 
Cong nghe vi 
din tir 

2 2 
TS. Tran Nam Trung 
PGS.TS. NguyZn Minh 
Vuang 

Khoa 
KHTN 

20 VLCR 520 
Thong tin 
quang 

2 2 
IS. Le Thi Thao Vin 
PGS.TS. Nguye-n Minh 
Vucmg 

Khoa 
KHTN  

21 VLCR 521 
Vat lieu tir va 
frng Ong 3 3 

TS. Hoang Nhat Hieu 

TS. Doan Minh Thity 
Khoa 

KHTN 

22  VLCR 522 
Ca 	so• 	vat1S,  
tinh toan 

3 3 
TS. Nguyen Thi Xuan 
Huynh 

TS. Doan Minh Thiry 

Tam 
KHTN 

23  VLCR 523 
Cam bin va 
img dung 

3 3 

PGS.TS. Nguye'n Minh 
Vuang 

TS. Tran Nam Trung 

Khoa 
KHTN 

24 VLCR 524 
Nang ltryng tai 
tao 

3 3 
IS. Le Thi Ng9c Loan 
IS. Tran Thanh Thai 

Khoa 
KHTN 

25  VLCR 525 
Vat lY moi 

' 
trtrong 

2 2 
PGS.TS. Nguye'n Minh 
Vuang 

, 
TS. Hoang Nhat Hieu 

Khoa 
KHTN 

III. De an/D6 an/Dy• an reit nghi0 9 

26 VLCR 526 De an tOt nghiep 9 9 
Khoa 

KHTN 

Ding cOng 60 17 17 17 ID 

Aft 
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1.6. Ma tran the hiO sty dong gop cua cac hoc phan vao vic d4t chufin dau ra cita chtro•ng trinh 

dao t4oPLOs 

TT HQC phan 
PLO 

1 2 3 4 5 6 7 8 9 10 11 12 

 Triet hoc x x x x x 

 An toan lao deng x x x x 

 
Ca hoc ltrgng ti:r nang 
cao 

x x x x x 

 Vat ly chit ran nang cao x x x x x 

Vat lY va cong nghe vat 
5. 

lieu nano 
x x x x x x x 

 
Cac phuang phap phan 
tich cau trite tinh the va 
hinh thai hoc 

x x x x x 

 Thuc hanh VLCR 1 x x x x x 

 
Vat lieu va linh kien ban 
- 

clan 
x x x x x 

 Thgc tap t6ng quan x x x x x x x x x x x 

10 . 
Phucmg phap pang phe 
nghien cdu vat ran 

x x x x x 

 Thgc hanh VLCR 2 x x x x x x x x x x 

 Thkrc tap chuyen de x x x x x x x x x x x x 

 
Phuang phap NCKH 
nang cao 

x x x x x 

 
Cau trite dien ti'r va lien 
ket trong phan tir va vat 
ran 

x x x x x 

 
Li thuyet nhom va Irng 
dung trong Vat lY chat 
ran 

x x x x 

16. x Vat lieu Polymer va 
Composite 

x x x x 
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TT Hoc phAn 
PLO 

1 2 3 4 5 6 7 8 9 10 11 12 

17. 
Vat lieu quang va img 

' dung 
x x x x x 

 
Vat lieu thong minh \fa 
, 	• 	' ung dung 

x x x x x 

 Cong nghe vi dien tir' x x x x x 

 Thong tin quang x x x x x 

 Vat lieu dr va irng chmg x x x x x 

 Ca sa vat lY tinh toan x x x x x x x 

 Cam bin va img dung x x x x x 

 Nang lugng tai tao x x x x x 

 Vat ly mei trtrong x x x x x 

 De an t6t nghiep x x x x x x x x x x x 

1.7. Phuo'ng phap danh gia 

* Thang diam danh gici: 

Sir dung thang diem 10 cho tat cã cac hinh thirc danh gia trong h9c phan 

* Hinh thar, tieu chi dank giti va &prig so diem 

a. Hoc phan ly thuyet 

STT 
danh gia 

Hinh thfrc Tr9ng 
Tieu chi danh gia 

so 

1 Qua trinh 

TUy thuec vao dc diem cda timg h9c phan cu the ma giang 
vien có the cho hoc vial tht.xc hien met hoac ket him cac 
phuong phap danh gia sau: 
* Chuyen can: Mirc de tham gia day dit va tich ctrc cac buoi 
hoc. 
* Bed ta p ve nha: Bai lam dimg va day di'. 

* Bai tap tgi lop: Bai lam dUng, the hien quan diem ca. nhan 

* Bai thuyk trinh: Chun bi, nOi dung, Icy' nang truyen dat. 

* Bai thyr hanh: Bai lam dung. 

* Thao luan, hogt clOng nhom: Chuan bi., /lei dung kin thirc, ICy 

nang truyen dat, soi nei, the hien ducyc quan diem cá nhan. 

40% 

2 Cuiii kST 
Thy thuec vao dc diem dia timg hoc phan cu the ma giang 

vien có the' cho hoc vien thvc hi0 mOt trong cac phucrng phap 
danh gia sau: 

60% 
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Bai kiem tra viet: Can Cu vao dap an a danh gia. 

* Bai bao cao vi'jt: 
- Hinh thirc: Dung quy dinh 

- Ni dung: Dap img yeti cAu nOi dung thong tin 

* Bat thii.j4t trinh: ChuAn bi, nOi dung, k'S,  nang truyin dAt. 

* Bai thi van dap: Bai lam dung, nOi dung kin thirc, k'S,  nang 

truyin dat, thi hiin dugc quan dim cá nhan. 

b. HQC phAn thi nghiim - thirc hanh 

Dim hoc ph'an thi nghiem, thirc hanh la diem trung binh cOng ciia cac hal flux hanh 
trong hoc k duqc lam tron den mOt chit so thap phan. 

C. HQC phAn thirc tap 

STT Hinh thtic 
danh gia 

Tieu chi danh gia 
Tiling 

so 

1 Qua trinh - Diin danh gia dta don vi thyv tap 40% 

2 Cuoi k' 60% -Bao cao dux tap: Hinh thirc va nOi dung trinh bay bao cao 
viit va noi 

* Phwang phap danh giti 

Phucmg phap danh gia dugc sir dung trong chuang trinh dao tao nganh Vat ly chit ran dugc chia 

thanh 2 loai chinh: Danh gia tin trinh va Danh gia tOng kit. 

Din giai d mo tá cac phuang phap danh gia nhu tong bang: 

Ma trail quan hee gifra phtrcrng pita') danh gia va chuAn du ra (PLOs) 

Plurcrng pita') danh 
gia 

.Z 	A Chun du ra (PLOs) 

1 2 3 4 5 6 7 8 9 10 11 12 

1. With gia den trinh 

Bai tap ve nha x x x x x x x x x 

Bai tap tai lap x x x x x x x x x x x 

Bai thuyit trinh x x x x x x x x x x x 

Bai dive hanh x x x x x x x x x x x 

Thao luan, heat 
dOng nhom 

x x x x x x x x x x x 

II. Dinh gia tiing kit 

Bai lciem tra viit x x x x 

Bai bao cao viit x x x x x x x x x x x 

Bai thuyit trinh x x x x x x x x x x x 
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PGS.TS. ii6 Xuari Qua;v S. Doan Die Tung 

1311111 Dinh, ligt.n.03117(ing/Li.nim 2021 

Tp. DA() TY) SAll 	I-1QC 	JjU  TRIX6NG 

TRYON 

DAI HOC 
QUY N 

riyu,awl 
U TRU'oNG 

        

I 
') 	IVti thi vin (kip 	x 

1 10.101) cat) thtsc 	I 	x 
hilnh. ihkrc u.lp 	I 	 

      

  

X 

 

X ; X 

 

      

      

      

       

2. 14-, CUING CHI TI ET CAC 119C PHAN [Phu ha/ 

FR I:()...v.; i<11()A 

Ts.drialin It %ask 



PHI.J LUC 

DE CIAING CHI TIET 

CAC HOC PHAN 
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Mu M4-DCCT 

TRUIfING Di.k1 HQC QUY NHON CQNG HOA XA HQI CHU NGHiA VICT NAM 

KHOA LLCT — Lu4t & QLNN 	 Dc 14p — Tty do — 14nh phtic 

BE CU'ONG CHI TIET 

HOC PHAN: TRIET HOC 

Ma hoc phAn:TNTH501 

Ten tieng Anh: Philosophys 

Thong tin chung ve hoc phttn: 

- Ten hoc phan: TRIET HOC 

- ma h9c phAn: TNTH501 	S6 tin chi: 3 

- Loai hoc phan: IT& bu6c/tu chon: Bt bu6c 

- Cac hoc phAn hoc truck: La mon h9c dau tien trong chucrng trinh 

- Cac yeu cu khac di voi hoc phAn (nu c6). 	  

- Phan gio tin chi di vói cac hoat d6ng: 

+ Nghe giang 1 thuyet: 40tiet 

+ Lam bai tap tren 16p: ... net 

+ Thao luan: 10 net 

+ Thuc hanh, thuc tap: ....tiet 

- Khoa phi trach hoc phan: L luan chinh tri. Lueit va Quan 1' nha nuov 

Mil ti 119c phan 

chuang trinh dao tao trinh (16 thac si theo huang Ung dung, triet hoc ki mem 

hoc du tien cUa chuang trinh dao tao va tip can theo huang lich stir triet hoc. 

Cac n6i dung &lac de cap bao gm thuyet va van dung thgc te nhu: Cac van 

luan chung ve triet h9c; lich sir cac thOri kS,  phat trien va cac truong phai triet h9c 

trong lich sir nhan loai, dc bit la nhirng hieu biet ve triet hoc Macxit; ve m6i quan 

giira triet h9c va cac khoa hoc; v'e khoa hoc cong nghe va vai tro dm no trong sr Oat 

tri6n xã hi... tir do irng dung de dinh huOng cho nguai h9c xay dtmg phucmg phap, 

dieu chinh hanh vi nham nang cao hieu qua hoat d6ng thuc tin cda ban than. M6n hoc 

nay tao nen nn tang, ca sa the giai quan, nhan sinh quan, phutmg phap luan... de 



nghien cCru nhang mon h9c sau va dinh hirCmg cho hot dOng nhan thirc va hoat dOng 

thirc tin ding tac cüa ngtrai h9c. 

3. Myc tieu can hcic phdn (ky hieu COs) 

- Kien thirc 

C01: ,Biet dugc cac vdn de 1j,  luan chung v triet h9c va c6 kin thirc va danh 

gia dtrqc cac tnr&ng phai trong lich sir triet hoc. 

CO2: Hieu dtrqc cac nOi dung trong triet hoc macxit, cac vAn de' the giai 

quan,phuong phap luan dm h ttr ttrang 'Jong vai tro kim chi nam cho hanh dOng 

cach mang cüa Dang, cUa dan tOc Viet Nam 

CO3: Phan tich duqc quan he giira triet h9c va cac khoa hoc, vai tro cua khoa 

hoc ding nghe trong sir phat tri6n x hi. 

- K5 nang 

C04: Ap dung kin thirc da hoc a lira chon va xay dtrng dugc h th6ng the giOri 

quan, nhan sinh quan khoa hoc va hcrp ly. 

C05: Phan tich duqc cac vAn d chinh tri - xa hi throng ciai, Iva chon, xay dtmg 

va áp dung dtrqc cac phtrang phap phat hien va giai quy'et vAn de khoa hoc, hqplY, 

hieu qua trong cac hot dOng nhan thirc va hot Ong thtrc 

- Mirc ttr chit va trach nhiem 

C06: Co kha nang lam viec dOc lap hoac lam viec theo nhom. 

4. Chun (Lau ra ciia hyc phAn (ky hieu CLOs) 

H9c phdn dOng gop cho chudn dAu ra cüa chtrang trinh dao to (1(5/hiu PLO: Program 

learning Outcomes) theo mirc dO saw L = Mc thdp; M = Mirc trung binh; H = Mac cao 

Mix tieu 

hoc phAn 

(COs) 

Chuan dam ra h9c phan (CLOs) ChuAn 

du ra 

CTDT 

(PLOs) 

Mix 0 dat 

duqc KS,  hieu MO ta 

(1) (2) (3) (4) (5) 

Kin thirc 

CLO1 

-Nhan biet &rot nhang van de lY 

luan chung ve triet hoc. 

PLO/ L 

-Giai thich duqc lich 	sir hinh 

thanh phat trien cua triet h9c. 

PLOy 



CO1 CLO2 . A  - With gia dugc uu diem, hon 

che cila cac trugng phai triet hgc. 

din giai dugc cac thei ky dm 

triet 	hoc, 	cv 	the 	la 	triet 	hoc 

phtrang Dong, ttr tuang triet hoc 

Viet Nam, triet hgc phucmg Tay. 

CO2 CLO3 

-Xac dinh dirgc cac nOi dung 

trong triet hgc 	macxit, 	he tu 

tuang don vai tro kim chi nam 

cho hoot dOng cach mong ciia 

Dang, ciia clan tOc Viet Nam 

PLO3 

CO3 

CLO4 Phan tich dirge quan h'e giira triet 

hoc va cac khoa hoc. 

PL02, 5 

CLOS Xac dinh dugc vai tro the gigi 

quan va phuang phap luan caa 

tri'et hoc 

PLO3 

CLO6 

Nhan dong dirge each mong 

khoa hgc cong nghe vai tro caa 

khoa h9c ding nghe 	trong str 

phat trien xa hOi. 

K 5.,  nang 

C04 CLO7 

-Xay dung dirge he thong the 

gigi quan, nhan sinh quan khoa 

hgc va hgp ly de giai guy& cac 

van de gap phai trong thuc tin. 

PLO4 

C05 C LO 8 

-Nhan dien duoc cac van de 

chinh tri 	- xa hi ducmg di, 

chon loc dtroc cac phtrang phap 

phat hien va giai quyet van de 

khoa hoc, hgp IY, hieu qua trong 

cac hoot dOng nhan thirc va hoot 

dOng thuc tin. 

PLO2 

:LCONC 
1 HQ( 

Y NH( 



MCrc tkr chit va trach nhiem 

-CO kha nang lam viec dc lap PLOW M 

C06 CLO9 hoac lam viec theo nhom. 

5. Tai lieu phyc vi mon h9c 

Gido trinh chinli: [1] BO GD&DT, Gido frinh Triet kw (Khoa hoc tu nhien, 

cong nghe), nha xuat ban Chinh tri QuOc gia, Ha Ni, 2015. 

Tai lieu tham khao:1 Nguy-en Him Vui, Lich sit triet h9c, Nha xuat ban Chinh 

tri QuOc gia, Ha Nei, 2006. 

PGS.TS Nguy6n Ng9c Kha, Chuyen cle' trie't lux Nilo 

xucit ban DHSP TP. HO Chi Minh, HCM, 2016. 

Ts Tran Nguyen 1“,, Ts. Bin Van Mua, Trieri h9c,cdc 

chuyen cle tham khao (danh cho hoc vien cao h9c), TP.H6 

Chi Minh, 2014. 

Cac loai hoc lieu khac: [1] triethoc.edu.vn  

6. Phirong phap, hinh thiic t chi:rc day h9c 

Plurong phap, hinh thin 

to chirc d4y h9c 

Myc dich CDR 	cfia 	HP 	Ot 

duvc 

[Din &lig] H9c vien he thong duac kin 

thirc nn tang cCia mon hoc mOt 

cach khoa ilQC, logic 

CL01, CL02, CL03, 

CL04, CL05,CLO6 

(Thao luan) - Thao luan: ginp van dung bai 

h9c d'e giai quyet, luan giai cac 

van &.'' thuc an: dm ban than, 

cac van de chinh tri - xã hi 

CL01, CL02, Cl..03, 

CL04, CLOS, CL06, 

CL07, CL08, CLO9 

7. la ho4ch giang de chi tiet 

Bail h9c Ni dung CDR h9c phan 

[1] Chuang 1: Khai luan vi triet h9c CLO1 

3t I. 	Triet h9c la gi? 

[2] Chuang 1: Khai luan ve triet h9c (tt) 

3t II. 	Tri'et h9c phuong Deng CLO2 

III. 	Tu tuang triet hcc Viet Nam 



[3] 

3t 

Chuang 1: Khai luan ve triet h9c (tt) 

IV. 	Triet hoc phuang Tay CLO2 

[4] Thao luan chuang I CLOI, CLO2, CLO9 

3t 

[5] Chuang 2: Triet h9c Mac — Lenin 

3t I. 	Su ra deyi ciia triet hoc Mac — Lenin CLO3 

II. 	Chi nghia duy vat bin chimg 

[6] Chuang 2: Triet h9c Mac — Lenin (tt) 

3t II. 	Chu nghia duy vat bin chimg CLO3 

III. 	Chu nghia duy vat lich sir 

[7] Chuang 2: Triet h9c Mac — Lenin (tt) CLO3 

3t . 	III. Chii nghia duy vat lich sir 

[8] Chuang 2: Triet h9c Mac — Lenin (tt) 

3t IV. 	Triet h9c Mac — Lenin trong giai don 

hien nay. 

CLO3 

[9] Thao Man Chuang 2 

5t CLO3, CLO9 

[10] Chuang 3: M6i quan he giira TH va cac khoa h9c CLO4 

3t I. 	m6i quan he' gitia K.H vai trik h9c 

[11] Chuang 3: Mei quan he giCra triet h9c va cac 

3t khoa hoc 

II. 	Vai tro the gioi quan vá phuang phap 

luan Gila triet h9c d6i voi skru phat trien 

khoa h9c. CLO4 

[12] 

3t Lam bai kiem tra/bai thu hoach CLO2 

[13] Chuang 4: Vai tro cua khoa h9c cong nghe trong CLOS 

3t skr Oat trien ?Ca h6i CLO6 

I. 	Khoa h9c va cong nghe 

[14] Chuang 4: Vai tra dm khoa h9c ding nghe trong 

4t sr Oat trien xã hi CLOS 

II. 	Cach mang khoa hoc va cong nghe CLO6 



III. 	Khoa hoc va cong nghe Viet Nam 

[15] 

3t LT 

2t -11. 

Tit 13% thuyet: On tap 

Thao luan chucmg 4 

CLOI, CL02, CL03, 

CL04, CLOS, CL06, 

CL07. CL08, CLO9 

Minh gia ket gni h9c tap 

Sir dung thang 10 diem cho Mt ca cdc hinh thCrc ddnh gid trong h9c phan. 

STT I Hinh 	thirc 

dinh gia 

Tieu chi danh gia Thbri 

diem 

CDR ciia HP Trong 
A so 

Qua trinh 

Thai 	gian 	hoc 	vien 

tham gia lop h9c dung 

guy 	dinh, 	chili 	dOng, 

tich ct..re chuan bi bai va 

tham gia cac hot dOng 

trong 	gia 	h9c, 	thdo 

ludn, lam vie'c nhorn... 

Suet 

qua 

trinh 

hoc 

CL01, 	CL02, 

CL03, 	CL04, 

CLOS, 	CL06, 

CL07, 	CL08, 

CL09. 

40% 

Thi kk iliac 

119"han  

Thi 	ket thiic h9c phri; 

Hinh thirc thi: Vie't 

Tieu chi danh gia bai thi: 

theo dap an/yeu cAu cua 

giang vien ra de' 

Theo 

ke 

hoach 

dm 

nha 

tnrong 

CL01,CL03,CL04, 

CLOS, 	CL06, 

CL07, CLO8 

60% 

Thong tin ye giang vien 

9.1. Cling vien 1 

- H9 va ten: Doan The Himg 

Chac danh, h9c ham, hoc vi: Pho gido six Tien si. 

	

- Email: doanthehungagnu.edu.vn. Dien thoai lien he 	  

9.2. Giang vien 2 

- HQ va ten: Tang Van Thanh. 

- Chirc danh, hoc ham, h9c vi:Tien Si. 

Email: tangvanthanh@gnu.edu.vn.  Dien thoai lien he 	  

9.3. Clang vie'n 3 

H9 va ten: Nguyen Thi Ngoc ThUy. 



TS. Nguyen Thi Ngoc Thily TS. Nguyen Thi Bich Ngoc PGS.TS. Doan The Hang 

IEU TRU'ONG 

ItU TRUNG 

- Chirc danh, h9c ham, h9c 	Tien si. 

-Email: nQuventhingocthuqnu.edu.vn. Dien thoai lien he 	  

10. Cac quy dinh chung 

Cam ket cna giang vien - Cung cap cho h9c vien kin thirc, 1:57' nang Ca 

ban ciia mon h9c 

- Dam bao dung tier' de, 

- Danh gia duac mire de nAm bAt va van dung 

nei dung dä &roc trang bi 

Yeu eau di vai h9c vien Tham gia day dU cac gib h9c 

- Thuc hien day da nhirng yeu cAu cna giang 

vien dOi yeti mon h9c \fa bao cao ket qua mi.& 

giang vier' 

Quy dinh ve tham du lOp h9c Tham gia day dn, nghiem tUc cac gia h9c 

Quy dinh ve hanh vi tong lOp h9c Ghi chdp, quan sat, van dung, tra len cau hoi 

Quy dinh ve' h9c Nip Chun bi tai lieu, xem bai truac khi len lap, 

thao luan nhom 

Cac guy dinh khac Chap hanh ne nep va ki luat lap h9c 

Binh Dinh, ngay 0.11'161T 

GIANG VIEN BIEN SOA.t.N 
	

TRU'ONG BO MON 	TRU.ONG KI-I0A 

PGS,TS. Doan Dic Tung 



TRUING DAI HOC QUY NHON CONG HOA xA HOI CHU NGHiA VII' NAM 
ICHOA ICHOA HOC Tr NHIEN 	 Dc 14p — Tv do —113nh pink 

DE WONG CHI TIET 

HOC PHAN AN TOAN LAO DONG 

Ma hyc phAn: VLCR 502 

Ten titng Anh: Workplace Safety 

1. Thong tin chung v h9c phAn: 

Ten h9c phan: An toan lao d6ng 

Ma h9c phan: VLCR502 S6 tin chi: 2 tin chi 

Loai h9c phan: Beit buk 

Cac hoc phan hoc tnrac: khong 

Cac yeu cu khac di voih9c phan (n6u có): 

Phan gi6 tin chi di vri cac hog Ong: 

+ Nghe giang 1S,  thuyat: 24 ti& 

+ Thao luan: 12 ti6t 

+ Tir h9c: 54 gi6 

Khoa plw trach h9c phan: Khoa Khoa h9c Tv nhien 

MO ti h9c phAn 

HQc phan nay cung cap cho ngu6i h9c cac kin thirc ca ban v6 an toan lao d6ng 

nhu: An toan khi sir ding cac thi6t bj din, an toan trong moi tru6ng lam viec có hoa chat 

d6c hai, an toan khi van hanh cac thi& bi chiu áp hrc, cac thi& bi birc xi, an toan trong 

mai tru6ng lam viec co cilia)/ ri6 va cac ch6 d6 chinh sach v6 an toan lao Ong. 

Sau khi h9c xong h9c phan nay, nguai h9c nam \Tang duac nhang n6i dung CO' ban 

v6 an toan trong lao d6ng, tir do có cac bin phap ph6ng tranh d6 bao ve ban than trong 

qua trinh lam viec tai phong thi nghiem va cac ca so' san xuat. 

Why Heti ciia Illy phAn 

- Kin fink: 

+CO 1: Van ding nhung kin thirc ca ban v6: kSi thuat an toan v6 He chat, cac thi& 

bi chiu ap 1irc, cac thi& bi có phat tia birc xa da xay dvng qui trinh lam viec trong phOng 



thi nghiem vá trong co s6 s6 san xuat. 

+CO2: Van dung cac kin thirc ve: baoh0 lao dOng, thuat an toan din va phOng 

chay chila chay và bao ve m6i truemg a t6 chirc lam viec trong phong thi nghiem, co sor 

san xudt vira an toan cho ban than, cho nhang ngu6i khac ding lam viec cling nhu dam 

bao an toan cho m6i tnramg. 

IC57 'fang: 

+CO3: Co trinh d6 ngoai ngix' de tim hieu v dc tinh hoa chat dc hi, thiet bi nhiet 

d6 cao, din tnrong manh, cac thiet bi c6 phat tia birc xa,... 

Mirc tir chü va chju trach nhiem: 

+C04: Co kha nang d xuat va kin nghi qui trinh lam viec an toan khi tham gia cac 

cong vi'ec thu6c linh vuc chuyen mon tai phong thi nghiem va tai noi lam viec 

4. Chuan du ra cila hçc phAn 

Mvic tieu 
h9c phAn 

(COs) 

Chuan dau ra hoc phan (CLOs) A  Chuan 

diu ra 
CTDT 

(PLOs) 

Milk d(1 
citing góp 

KST hieu Mo ta 

(1) (2) (3) (4) (5) 

Kien thtic 

CO1 CLO1 

Sau khi hoan thanh hoc phan An toan lao 

d'Ong, nguoi hoc se c6 kha nang xay dung 

qui trinh lam viec an toan trong linh vuc 

chuyen mon lien quan den: 1(5,  thuat an 

toan ve hoa chat, cac thiet bi chiu áp luc 

va cac thiet bi phat tia phong xa. 

PLO1 H 

CO2 CLO2 

Sau khi hoan thanh hoc phan An toan lao 

dOng, ngueri hoc se c6 kha nang te chirc 

lam viec trong phong thi nghiem, co so. 

san xuat vira an toan cho ban than, cho 

nhfing ngu6i khac ding lam viec ve cac 

linh vuc: bao h0 lao d6ng, k57 thuat an 

toan din va ph6ng chay chila chay va 

bao ve moi tnrong. 

PLO2 H 



1(57' nang 

CO3 CLO3 

Sau khi hoan thanh hoc phan An toan lao 

dOng, nguai hoc se c6 kha nang nhan biet 

dugc cac dc dim dm Ma chat dc WI, 

cac thiet bi nhi8t d6 va áp mat cao,... 

bang ti6ng tieng Anh 

PLO7 L 

Mtic t9 chu va chiu trial nhqm 

C04 CLO4 

Sau khi hoan thanh hoc phan An toan lao 

Ong, nguai hoc se c6 kha nang d'e xuAt 

va hen nghi qui trinh lam vi8c an toan 

khi tham gia cac c6ng vi8c thu6c rinh vgc 

chuyen mon tai phong thi nghi8m va tai 

nai lam vi8c 

PL010 M 

Ghi chiu L = Mrc thh; M = Mire trung binh; H = Muc cao 

5. Tai 1iu ph9c v9 mon h9c 

Gido trinh chinh 

Tran Kim Tin, K.P thuat an toan trong phang thi nghiem hoa 

hac, Nha xuat ban Khoa hoc ICSIthuat, 2007. 

Hoang Tri, Giao trinh An toan lao ddng va mai tricang cong 

nghrep, Nha xuat ban Dai hoc Qu6c gia Tp. 1-16 Chi Minh, 

2013. 

Tai li8u tham khao them: 
Tran Quang Khanh, Bao hd lao Ong va k-9 thudt an toan 

dien, Nha xuat ban Khoa hoc 1(5,  thuat, 2007. 

Cac loai hoc 1i8u khac: 

BO Luat Lao clang sa 45/2019/QH14, Qu6c hi nuac COng 

hoa xã hi chil nghla Vi8t Nam khoa XIV, kk hop thir 8 

thong qua ngay 20 thang 11 nam 2019. 

Luat An toan, ve sinh lao clang s e fj 84/2015/QH13, Quocc hi 

nuov COng Ma xã hi chit nghia Vi8t Nam kh6a XIII, kY.  hop 

thir 9 thong qua ngay 25 thang 6 nam 2015. 

Tieu chuan ISO 17025 

aU 

JY 

6. Phuong phap, hinh thfrc to chfrc d9y h9c 



Phuong phap, 

hinh thtic tO 

chtk doy hoc 

Moc dich 
CDR ciia hoc 

A phan dot titryc 

Dien giang 

Cung cap cho h9c vien he tho'ng kin thirc ca ban ye Ic'Si 

thuat va an toan lao dOng nham phvc vv cho vi'ec thi 

nghiem thvc hanh tai phOng thi nghiem va ca so.  san xuat 

trong qua trinh hoc tap va sau nay 

CL01, CLO2 

Dam thoai, van 

dap 

Rat huy tinh tich cvc, tv giac, chii dOng sang to cila h9c 

vien; thong qua viec giai dap giita giang vien va sinh vien 

de giai guy& cac nOi dung kin thirc mon h9c va lc-5,  rang 

van ding kin thirc vao thvc tin 

CL01, C-02, 

pat 	va 	giai 

quyet van de 

PHI huy tinh tich cvc, tv giac, chii dOng; Kha /fang tkr 

h9c, tv nghien dm, van ding kin thirc vao ded stmg 

CL01, CL02, 

Lam 	bai 	tap 

lan 

Giiip h9c vien ren luyen 1c5f nang tim, ch9n 19c va sir 

dvng tai lieu hieu qua va 1c5T nang lam vi'ec nhom 

CL01, CL02, 

CLO3 

Tv h9c Tv nghien dm nhang nOi dung do giang vien yeu c'Ll 

CLO 1, 

 

 

CLO4 

7. Ke hooch giang doy chi tit 

13u6i 

hoc 
N'Oi dung 

CDR cilia 
A hoc phan 

1 

(2 tiet) 

Chuang 1. Nhiing vAn de chung ve an toin lao doting 

1.1. Mvc dich, Sf nghia dm cong tac bao hO lao (icing 

1.2. Ni dung cila bao hi) lao dng, chinh sach bao hO lao dOng 

1.3. Mt s'6 MIL niem ca ban ye an toan lao dOng 

CLO 1 , 

CL02, 



1.4. Nguyen nhan gay tai Ilan lao dOng 

1.5. Phtrang phap danh gia tai nan lao &Ong 

1.6. Cac bin phap phong ngira tai nan lao dOng 

1.7. Di Wang va nhiem vg dm mon hpc an toan lao dOng 

Huang dan tu hpc (4 tit) 

2 Chuang 2. Lu;at phap va che' di) ban hO lao dOng 

(2 tit) 2.1. He thOng luat phap va che dO bao 110 lao &Ong cita Viet Nam 

2.1.1. Cac nghi dinh chinh phi' 

2.1.2. Cac chi thi va thong tu lien quan 

2.2. Quan li nha ntrac ye bao hc) lao dOng 

2.2.1. Trach nhiem ca quan 1S,  trong van de BHLD 

2.2.2. Nghia vu dm nguai sir dung lao dOng 

CLOI, 

CL02, 

2.2.3. Quyen lai aim nguth sir dung lao dOng 

Huang clan tu h9c (4 tit) 

3 Chuang 3. ICST thulat an toan din 

(2 tit) 3.1. Tac hai dm dong din di voi co. the ngtreci 

3.1.1. Nhitng van de chung 

3.1.2. Dien lam bi thuang 

3.1.3. Dien giat 

3.2. Nhitng yeu tO lien quan den tac hai cila dong dien di vari ca the 

nguari 
CL02, 

3.2.1. Loai \id tri sO (long din 

3.2.2. Tan sO &rig din qua nguai 

3.2.3. Dien trar nguoi 

3.2.4. Thad gian thing din qua nguari 

3.2.5. Dtrarng di dong din qua ngtxth 

3.2.6. Tinh chat moi truerng 

Huang clan tu h9c (4 tit) 



4 

(2 tit) 

3.3. Phan tich d'cl nguy him khi tip xitc vi din 

3.4. Cac bin phap de' phong tai nan din giat 

3.4.1. Cac quy tac chung 

3.4.2. Cac bin phap k'y thuat 

3.4.3. Bien phap tt) chirc lao dOng 

Huang an tu hoc (4 ti6t) 

CL02, 

5 

(2 tit) 

Chuang 4. K5r" thu4t an phong cluing chay mi 

4.1. Khali niem chung ve chay n'4;', 

4.1.1. Dinh nghia qua trinh chay 

4.1.2. Nhiet dio chop chay, nhiet dO' b6c chay, nhiet di) tu bik 

chay 

4.1.3. Ap suat tv b6c chay 

4.1.4. Thai gian cam irng dm qua trinh tu b6c chay 

4.1.5. 1-6c dt) lan truyen ngon lira trong hZin hop chit chay \fa 

chat oxy hoa 

4.2. Nguyen nhan gay chay, n6 

Huang an tv hoc (4 tit) 

CL02, 

6 

(2 tit) 

4.3. Bien phap phong vã ch6ng chay, n6 

4.3.1. Bien phap hanh chinh, phap ly 

4.3.2. Bien phap k'S'T thuat 

4.3.3. Cac chat chita chay 

4.3.4. Dung cu va phucmg tin chira chay 

4.4. Nghiep vu cong tac chira chay va cult nan ciru h0 

Huang an tv hoc (4 tit) 

CL02, 

7 

(2 tit) 

Chuang 5. KS,  thqt an toan dill voi Illia chit 

5.1. Mt s6 khai niem va dinh nghia CIO 1, 

5.1.1. Dinh nghia 

5.1.2. Dc chat hoc 



5.1.3. Cac the clang 

5.2. Phan loai 

5.3. Dung tham nhap lid duemg dao thai 

5.4. Tac hai den sue kit& 

5.4.1. Tac hai cap 

5.4.2. The hai man tinh 

5.4.3. Cae nhom boa chit thuang gap gay tac hai den sire kh6e 

5.4.4. Tac hai dm h6a chat den timg co quan dm co the 

5.4.5. Tac hai khde 

Huang clan tv h9c(4 tit) 

8 5.5. Bien phap du phong 

(2 tit) 5.5.1. Nguyen fac co ban 

5.5.2. Bien phap ca nhan 

5.5.3. Nha xtrang, kho hoa chat 

5.5.4. Van chuyen 

5.5.5. Tuyen truyen, hart luyen 

5.5.6. Phong chay chila chay 

CL01, 

5.5.7. Bien phap y t6 

5.6. Cap dm nhie"m ci(ic hoa chat 

5.6.1. Nhang dau hieu du tien dm ngtrai nhi6m clOc 

5.6.2. Quy dinh chung 

Huang dan tv h9c(4 tit) 

9 Chtrcrng 6. KST thWat an toan d6i vol thitt hi chit' lip ltrc 0 thiet 

(2 tit) bi pheng x# 

6.1. MC:It s6 khai niem co ban 

6.1.1. Thiet bi chiu áp Luc 

CLO 1, 

6.1.2. Cach phan loai cac thik bi chili áp lvc 

6.2. Nhang yeti t6 nguy him dc tnmg dm thiet bi chiu ap lvc 



6.2.1. Nguy cans 

6.2.2. Nguy co bong 

6.2.3. Cac chat nguy him co hai 

6.3. Nhang nguyen nhan gay ra sir cO cna thiSt bi chiu áp lvc va bin 

phap phong ngira 

6.3.1. Nhung nguyen nhan gay ra sir cO dm thiat bi chiu áp lvc 

6.3.2. Nhang bin phap ph6ng ngfra sir cO cila thi& bi chiu áp 

lvc 

6.4. Nhang yeu eau an toan di yen thik bi chili áp lvc 

6.4.1. Yeu cu Nf mat quan lY thik bi 

6.4.2. Yeu cau thik kO, chec  tao, lap dat, sira chira 

6.4.3. Yeu cu di voi dvng cv kiSm tra, do lueng 

6.4.4. Yeu cau di viii co cu an toan 

6.4.5. Yeu cu di vai phv tung duemg 'Ong 

Huemg clan tv h9c(4 tik) 

10 

(2 tit) 

6.5. Cac loai birc xa va Wong tac cila no vai vat chat 

6.6. Cac thik bi Oat ra birc xa trong phong thi nghikri 

6.7. An toan birc xa di voi phong thi nghi&n 

Hung dan ty h9c(4 tit) 

CI,02, 

11 

(1 tit) 

Chuang 7. Cac giai phip thtic hilen an toan trong phbng thi 

nghqm  

7.1. Chi clan chung 

7.2. TO chirc an toan trong ph6ng thi nghi&n 

7.3. Van a dan nhan Ara &Ira dvng Ma chat trong phong thi nghirri 

7.4. Van 6 thai bó cac chat dc hai 

Huorng clan tkr h9c(4 tit) 

 

 

12 

(2 tit) 

7.5. Van 6' thong gio phong thi nghibn 

7.6. V'an a lam vi& mOt minh tong phong thi nghi&ri 
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Hinh thirc 

danh gia 

1 
	

Qua trinh 

Cuei 

Theri diem 
CDR 

cfia HP 

Trcing 

se 

Theo k6 

hocich nam 

hoc 

CLOI, 

CLO?„ 

CL03. 	40% 
CLO4 

Theo ke 

hoach nam 

hoc 

C1,01. 

CL02. 

 

60% 

7.7. Van de an wan cho cac thi nghiem qua dem 

7.8. Giai thieu he thang quan ly chat lovng ISO 17025 

litrong dim tkr h9c(4 0(2;0 

CLO4 

13-18 

Thao 

loan 

(12 080 

Hoc vien thao loan thco nhom va viet bao do bai tap lam: 

- Trinh bay co sa phapl 	ve bao ha lao Ong, an toan lao Ong 

_ Trinh hay mat kk5'thu 	an toan lao Ong cv the 

• Huang dan to.  h9c (6 tit) 

CL03,at 

C1.01, 

CL02. 

CLO4 

8. Willi gia ket qua h9e tap 

Sr dung thang 10 diem cho tat ea cac hinh thirc danh gia trong hoc phan. 

Tieu chi danh gia 

Mire da tham gia day dit va tich 

eve cae buai h9c 

Thai da nghietn tiic trong qua 

trinh lam viec nhOin, hoan 

thanh cong viec chuan hi hdi 

tap dirge giao. 

Thi tieu loan / van dap (tuy 

tinh hinh thvc te) can cir vao 

dap an de danh gia 

9. 'rItong tin vt! giling len 

9.1. Clang vial 

- HQ N/A ten: 	 Nguyin Van Nghia 

- Chire dank h9c ham. h9c 	Chiang vien chink, Tien Si 

- Email: nguvenvannghiaqi),qnu.edu.vn   

9.2. Clang vien 2 

- My Va ten: 	 i bang Nhat Hieu 

- Chae danh, h9c ham, h9c 	Giting vien, Tien si. 

Dien thoai lien he: 0905316268 



Binh Dinh, nOt.03 thcing4e,nam 2021 

G1ANG V1EN BIEN SO/NN 
	

TRU'ONG BO MON 	TRUCING KHOA 

TS. Nguy&I Van Nghia 	PGS.TS. Nguye'n Minh Vultng 	TS. Nguy&I Le Tam 

p-: Hicu TRu'ONG 
HIU TRU'oNG 

TRIJONG 
DA! HOC 

QUY N 

PGS.TS. Dohn Die Tang 

- Email: 1-1oangnhathieWil:clnu.edu.vn 	Dien thoai lien he: 0913669377 

10. Cac quy dinh chung 

Cam ket cua giant vien 
Giang dimg ke hoach giang day, ding de cixong 

chi tiet hoc phan, diing tien de 

Yea can (lei vi hoc vien Thai de tich cksc vC..' men hoc. 1 

Quy dinh ve tham du lap hoc 
['rang plikic theo guy dinh cua Trueng, Khoa, Co 

giao trinh, tai lieu hoc tap. 

Quy dinh ve hanh vi trong lap hoc .Nghiern tiic, tich ckrc tham gia thao luan 

Quy dinh ve hoc vki 
L 

Theo quy che dao tao tin chi cua nha trisong 

Cac quy dinh khac 

TS. Holing Nh(it Hieu 



TRVONG DAI HOC QUY NHON ONG HOA xA HO Cat NGHIA VII' NAM 
ICHOA KHOA HOC TI1 NHIEN 	 DOclb — T9. do — H9nh phtic 

DE CUONG CHI TILL' 

HOC PHAN: 01 HOC LONG Te NANG CAO 

Ma h9c phan: VLCR 503 

Ten titng Anh: Advanced Quantum Mechanics 

1. Thong tin chung ye Iwc phAn: 

Ten hgc phan: Co h9c ltrang tir nang cao 

Ma hgc phAn: VLCR 503 S6 tin chi:02 

Loai hoc phAn: Bat buOc 

Cac h9c phan hoc truck: khong 

Cac yeti cu khac di vai hgc phan (nu c6): khong 

Phan gia tin chi di väi cac hoat Ong: 

+ Nghe giang 19' thuyet: 	22titt 

+ Lam bai tap tren 	08 tit 

+ T h9c: 	 60gia 

- Khoa phu trach hgc phAn: Khoa Khoa hoc tv nhien 

MO td hoc plan 

NOi dung hoc phan dugc xay dung trong 5 chuang. Chucmg 1 khai quat lai cac 

co sa dia co h9c lugng dr. Chuang 2 trinh bay m6t s6 phucmg phap gan dung de giai 

phuang trinh Schrodinger. Clnrcmg 3 trinh bay 1S, thuy6t tan xa luo:ng dr. Chuang 4 

trinh bay khai quat co h9c luang tir Wang d6i tinh nhu phuang trinh Klein-Gordon, 

phuong trinh Dirac, phucmg trinh Pauli..., va m6t s6 khai niem co. ban. Chuang 5 la 

cac phuang phap lugng tr hoa thir cap. 

HQC phAn thu6c kh6i kin thirc co so., trang bi Cho hgc vien kin thuc dë c6 the 

tip thu cac h9c phan thu6c kh6i kin thirc co. sa va chuyen sau trong chucmg trinh dao 

tao, dOng thai cac kin thirc nay la can thiet de c6 the' phan tich cac ket qua trong qua 

trinh nghien cum. 

'Thy tiêu ciia hoc phiin (1(S,  hieu COs) 

- Kitt' thirc 

+ CO1: HQC phdn cung cdp Cho sinh vien mOt cach khdi quat, ndm lai cac co kr 

cua ca h9c hxgng tir nhu ca sâ toan hoc, cac tien d oh CO hgc Luang tr, nguyen l bat 

1 



dinh Heisenberg, phuang trinh Schrodinger, sly bin di theo thoi gian cüa gia tri thing 

binh cac di lucmg 4t 1k,... TirlST thuyet &A hoc, hoc vien c6 the giai guy& cac bai Wan 

chuyen deng cüa cac vi hat nhu xac dinh cu hinh din dr' cüa cac nguyen tü tr don 

gian den pink tap. 

CO2: HQC phAn be sung va nang cao met se kin thirc ca hoc luqng fix' nhu 

phuang phap tinh gAn dung trong co hoc luqng dr, 1ST thuyet tan xa luqng tfr,ca hoz, 

luqng tir tuang dei tinh va phucmg phap lugng tCr hea I:An 2. Tir de, hoc vien c6 the giti 

thich duqc co ale met se hien tuong xay ra trong chat ran. 

- 1(57" 'fang 

CO3: Co kha nang lam viec dc lap hoc lam viec theo nhom met cach hie-1 

qua de lap ke hoach thuc hien hoc giai guy& met van a cv th'e. 

- MUT tvchü va trach nhi:On 

C04: Co kha nang tr doc, tr nghien dru, dat v'an a, m6 reng va giai guy& van 

de. 

C05: Co tu duy phan bin, bao v va chiu trach nhiem v nhung ket luau 

chuyen mon. 

4. Chun du ra cüa h9c phAn (IcST hieu CLOs) 

Mvc bleu h9c 

phAn(C0s) 

A Chun dau ra h9c phan(CLOs) ' 	A Chun du 

ra CTDT 

(PLOs) 

Min di) 

dong Op KST hqu Mo tã 

(1) (2) (3) (4) (5) 

Kien thin 

CO1 CLO1 Sau khi hoan thanh hoc phan Co 

hoc luqng tir' 	nang cao, nguad 

hoc se CO kha nangvan dvng cac 

kin thirc ca ban ve. Toan hoc va 

Vat 1ST bao gem Ca se toan hoc, 

cac tien d'e dm Ca hoc luvng dr' , 

nguyen 1' bat dinh Heisenberg, 

phuang 	trinh 	Schrodinger, 	sr 

bin di theo tiled gian dm gia tri 

trung binh cac dai luong vat 1ST, 

... de giai guy& cac bai toan 

PLO 1, 2 M 

2 



chuyen dOng cna cac vi hg nhu 

xac dinh cu hinh din tir cila cac 

nguyen tir' tir dan gian den phirc 

tap. 

CO2 CLO2 Sau khi hoan thanh h9c phan Ca 

h9c lugng dr nang cao, nguoi 

h9c có kha nangvan dung dirgc 

cac phuang phap tinh gan climg 

trong ca h9c luang dr, 1' thuyet 

tan xa luang tn., ca hoc lucmg tir 

tuang di tinh, phuang phap 

lucmg 	dr 	hoa 	1an 	2a 	giai 

thichdugc ca che mOt s6 hien 

tugng xay ra trong chat fan. 

PL01, 2 M 

KST nang 

CO3 CLO3 Sau khi }loan thanh h9c phan Ca 

h9c lugng tir nang cao, ngueri 

h9c có kha nangviec theo nhom 

a lap k6 hoach thuc hien hoc 

giai guy& mOt van a cn the. 

PLO5 M 

Mtic tir chii va trach nhi'On 

C04 CLO4 Sau khi hoan thanh h9c phan Ca 

h9c lugng tir nang cao, nguoi 

h9c có kha nang hy d9c, tir 

nghien dm, dat vAn de, ma rOng 

va giai guy& van de. 

PLO8 m  

C05 CLOS Sau khi hoan thanh h9c phan Ca 

h9c lugng tir nang cao, nguai 

h9c có tir duy phan bin, bao ve 

va chiu trach nhiem ve nhiing 

ket1uan chuyen mon. 

PL012 L 

L = Müc thap; M = Mire trung binh; H = Mix cao 

ON 
HQ 
NH 



5. Tai 1iu phuc vu mon h9c 

Gido trinh chinh: va Van Hung, Co.  hoc luvng ter, NXB Dai hgc Su.  

pham, 2012. 

va Van Hung, Bai tap Ca hoc luvng ter, NXB Dai tw 

Su pham, 2010. 

Tai li& tham khao: Dang Quang Khang, Ca hoc luvng ter, NXB Khoa hoc 

va Ksi thuat, 1996. 

Hoang Dung, Nhap mon Co. hoc luvng ter - Tap 1, NXB 

Gido dyc, 1999. 

Nguy8n Qu6c Khanh, Nguygn Hitu Mac, Co. hoc luveng 

ter 2, NXB DH Qu6c gia Tp. HCM, 2000. 

Rainer Dick, Advanced quantum mechanics: Materials 

and Photons, 3rd  edition, Springer, 2020. 

Nouredine Zettili, Quantum mechanics: Concepts and 

Application, 2nd  edition, Wiley NewYork, 2009. 

6. Plurang phap, hinh thfrc t chfic day hQc 

Phirong phap, 

hinh thtic to chfrc 

day h9c 

Muc dich 
CDR oh HP 

dat dirge 

Din giang 

Din giang cho HV nghe, hiL cac khai nitn, 

hi'n Wang, quy luat, nguyen 1ST cita cac qua 

trinh. 

CL01, CL012 

Darn thoai 

Dat li." tilting cau hoi a HV tra leyi nham ggi mo.  

cho HV hi6'u ri3 ban nhang van a dã din giang, 

lam sang ta nhang van a mai. 

CL01, ..., 

CLO3 

Dat va giai quye't 

van a 

Giup HV cimg ce), ma rOng, dao sau, ding k6t 

nhang kin thiTc dã dugc din giang. 

CL01, ..., 

CLO3 

Tang cuemg sir ty.  

h9c 

Phat tri6n tinh tu giac, tich cuc va tinh dOc lap 

nhan thirc, khac phyc tinh thy dOng. 

CL04, CLC.5 

7. 1(.".' !load] giang day chi tie't 
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Bu6i h9c Ni dung CDR hQc 

ph an 

(1) (2) (3) 

1 

(3 tit) 

Chuang 1.CCi sd CIJA CO HOC LONG Tfr 

1.1. Ca ser toan h9c cila ca h9c lugng tit 

1.1.1. Toantir 

1.1.2. Cac pile') tinh ten toan tir 

1.1.3. Ham rieng, tri rieng va phuang trinh tri rieng cita 

toanta 

1.1.4. Toan tir tkr lien hop tuy6n tinh (toan dr hermitic) 

1.1.5. Cac tinh chat dm toan tir hermitic 

1.2. Cac tien de do ca h9c ltrcmg dr 

1.2.1. Tien a 1: Trang thai va thong tin 

1.2.2. Tien a 2: Cac dai luong &Ong luc 

1.2.3. Tien a 3: Phep do cac dai luo:ng dOng l‘rc 

1.2.4. Gia tri trung binh dm bin sO dOng lvc 

1.2.5. Tinh he so' phan tich Ci  

Hwong din try h9c (6 d iet) 

- On lai bai dã h9c; 

- Lam bai tap Chuang 1 (phan dã h9c); 

- Chun bi nOi dung dm buOi h9c ke' tip. 

CL01, 3, 4, 5 

2 

(3 tit) 

Clurcrng 1.CO So CUA CO HOC LVONG Tfr (tt) 

1.3. Si; do Sing thoi hai dai lucmg vat 1S,  

1.3.1. Su do chinh )(az dOng theyi hai dai lucmg vat 1ST 

1.3.2. Phep do hai dai lucmg dOng lvc khong xac dinh 

ding then. Nguyen1S7 bat dinh Heisenberg 

1.4. Phucmg trinh Schrodinger 

1.4.1. Pim:mg trinh Schrodinger phu thuOc tiled gian 

CL01, 3, 4, 5 

G 



1.4.2. Mat dO (long xac suit. Sy bao toan so hat 

1.4.3.Phuang trinh Schrodinger khong phi thuOc thai 

gian - Trang thai dimg 

1.5. Sr bin di theo tiled gian caa cac dai luang dOng lyc - 

Dao ham dm toan tit Ong lyc theo thai gian 

Bed tik Chuang 1-Ca so' can ca h9c item tie (2 tit) 

Huang clan va giai Bai tap Chuang 1 

Hwerng tan tif h9c (6 tilt,) 

- On lai kin thirc Chuang 1; 

- Huang dan giai cac bai tap con lai; 

- ChuAn bi nOi dung dm butii h9c ice tiep. 

3 

(3 tit) 

Chuang 2.MOT SOPHCONG PHAP GAN DUNG 

TRONG CO HOC LUNG Te 

2.1. Nhigu loan dirng trong tnrang hap khong suy bin 

2.2. LS/ thuyet nhiL loan dung trong truang hap có suy 

bin 

2.2.1. LST thuyet nhigu loan khi có hai mirc gAn nhau 

2.2.2. LS/ thuyet nhigu loan dirng khi co suy Nen 

2.3. Hieu Img Stark trong nguyen tir Hydrogen 

Hwong dan ty• h9c (6 tilt) 

- On lai bai dã hoc; 

- Chun bi nOi dung dm buOi h9c ke tip. 

CL02, 3, 4, 5 

4 

(3 tit) 

Chuang 2.MOT SO PHU'ONG PHAP GAN DUNG 

TRONG CO HOC LUNG TI (tt) 

2.4. Nhi8u loan phy thuOc thin gian 

2.5. Sr chuyen dui lung tit dm he vi mo sang cac tang 

thai mai duai anh huang dm nhi'eu loan 

2.6. Nguyen tir Heli 

2.7. Phuang phap Hartree-Fock 

CL02, 3, 4, 5 

6 



2.7.1. Nguyen 1y bin phan 

2.7.2. Phuang phi") tnremg tu hop Hartree-Fock 

Throng dan ti' hpc (6 tit, 

- On tap kin thirc Chuang 2; 

- Tim hieu, giai va chuAn bi bai tap Chuang 2. 

5 

(3 ti&) 

Bai ta'p Clurcrng 2-Mt so" phtrung 04 gAn clung trong 

co' luic ltryng tir 

Huang dan va giaibai tap Chuang 2 

Hiremg d7an tv kw (6 tit) 

- Giai cac bai tap duoc giao ve nha; 

- ChuAn bi nOi dung dm buOi hoc ke tip. 

CL02, 3, 4, 5 

6 

(3 tiet) 

Chuang 3. IS( THUYET TAN X.A UrcfNG TI 

3.1. Bien do tan xa va tiet din tan xa 

3.1.1. Tit din tan xa 

3.1.2. Bien dO tan xa 

3.1.3. Tan xa clan hi dm cac hat khong có spin 

3.2. Tan xa dan hi trong phep gAn dung Born 

3.3. Phuang phap song rieng phAn 

3.4. Tan xa dan hi cua cac hat ding nhAt 

3.5. Tan xa khong dan hi 

3.6. Ma tan tan xa S 

3.7. Tan xa Ong Inremg va cong thirc Breit-Wigner 

3.8. Cac quy eac chon 19c 

Htthng dlin 4,r kw (6 tit, 

- On WI kin auk Chuang 3; 

- Chun bi n()'i dung cna bu .6i h9c 1(6 tip. 

CL02, 3, 4, 5 

7 Chtrung 4. CO HOC LONG TI'Y TCONG DO! TiNH CL02,3, 4,5 



(3 tit) 4.1. Phucmg trinh Klein-Gordon 

4.2. Phucmg trinh Dirac 

4.3. Mt dO xac suAt va mAt clO dong xac suAt 

4.4. Nghiem song phang ciia phuang trinh Dirac 

4.5. Cac tang thai vi nang luang am. LY.  thuyet CO Dirac 

Hwang an ty• h9c (6 ti't) 

- On lai kin thirc dã h9c; 

- Chun bi nOi dung dm butii h9c ice tiep. 

8 

(3 tit) 

Chuang 4. CO HQC LVONG TiJ'' TIAING DO! TINH 

(ft)  

4.6. Phep lien hp din tich. Hat va phan hat 

4.7. Spin dm cac hat mo tá bai phuang trinh Dirac 

4.8. Cu trfic tinh te cita cac mirc nring lucmg nguyen tir 

Hydrogen 

4.9 Hieu ung Zeeman di thuemg 

4.10 Tinh bAt bin dm phtrang trinh Dirac 

Hwang diin ty. h9c (6 tilt) 

- On lai kin thirc Chuang 4; 

- Chun bi bai tAp Chuang 3 va 4. 

CL02, 3, 4, 5 

9 

(3 tit) 

Bait t4p Chuang 3-LS,  thuy6t tan x# hrcyng tn. 

Bai t4p Chuang 4-Ca hcoc ltryng dr ttrcrng diii tinh 

Hwang dein ty• h9c (6 tilt,) 

- Giai cac bai tAp dugc giao v'e nha; 

- ChuAn bi nOi dung dm bu6i h9c k'e tip. 

CL02, 3, 4 5 

10 

(3 tiet) 

Chtrang 5. PHVONG PHAP LUI3ING 're HOA THI'f 

CAP  
5.1. Phuang phap hrang tir hoa thlr cAp 

5.2. Luang tir hoa thir cAp pluming trinh Schrodinger 

CL02, 3, 4, 5 

8 



5.3. Lung tü h6a truoug din tir 

5.4. Lung tir hoa he hat boson d6ng nhat 

5.5. Luvng tcr hoa he hat fermion d6ng nhat 

Tong ka mon hpc vti On tip thi 

Hwang thin ty. hpc (6 tii51) 

- On tap ly thuyet va bai tip de chuan bj thi ket thilc hgc 

Danh giã ket qua htic t4p 

Sir dung thang 10 diem cho tat ca cac hinh tithe danh gia trong hoc phan. 

1 
syr 	Hinh thirc 

(faith gia 

Tieu chi dinh gia Thai diem CDR ctia 

H1) 

Trting 

so 

1 

Otui trinh 

- Timm gia day du va 

tich cvc trong hgc tap, 

lam bai tap. thao luan 

nhom: 

- Ket hgp vai hinh thac 

danh gia qua viec phan 

cong lam bai tap Ian ca 

nhan/nhom. 

Theo tima4, 
buoi hgc 

CLOI. ? , — 
3 

40% 

Bai tap In 

• 

Lam 	bai 	tap 	lan 	ca 

nhan/nhom 	(theo 	pilaf.' 

c6ng 	va danh 	gia ctia 

giang via). 

Sau 	khi 

ket 	th(ic 

cat: 

Chuang 

c6 	bai 

tap. 

CLO I. 2, 

3, 4. 5 

') Cuoi Ali 

Thi 	viet (90 ph6t); can 

dr vao dap an de climb 

gia. 

Theo 	ke 

hoach 

nam hgc 

CLOI, 2 60% 

Thong tin ve giang 'ien 

9.1. Giang \Ten 1 

9 



- Ho va ten: Nguyen Thi Xuan Huynh 

Chirc (fault, hoc ham, hoc vi: Giang vien chinh, Tien si 

- Email: nguyenthixuanhuynhasinu.edu.vn 	Dien thoai lien he: 0989 225 650 

9.2. Cling vien 2 

HQ vi t.1.11: Doan Minh Thdy 

- Cht:rc danh, hoc ham, hoc 	Giang vien chinh. Tien si 

- Email: doanminhthuyqnu.edu.vn 	Dien th4 lien he: 0913 429 547 

10. Cac tiny (firth cluing 

r 	_ 
1  Cam ket ctta giang vien Dam ha° citing ni duns!, (Hintz itch day va dung 

phirang thirc danh gia 

Yell Cal ii61 vol 11QC vien Tich ckrc, chit Ong trong hoc tap 

Quy dinh ve tham dkr 16p hoc Chuyen 	can, 	tham 	gia 	ban 	lictc 	dung 	gier., 

khong lam viec rieng trong gier hoc 

Quy dinh ve hanh vi trong lop hoc Tap trung, soi niii trao doi, lam bai tap tren lop 

Quy dinh ve hoc vu Theo quy dinh chum!, cita Inning 

Cac quy dinh khac 

Binh Dinh, ngayeg theinglRint-nn 202 

GIANG VIE'N BIEN SWNN 
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TRUONG DAI HQC QUY NHON CONG HOA )(A HO! CHIJ NGHTEA VItT NAM 
KHOA KHOA HQC TU.  NHIEN 	DO 1p - To• do -11#nh phtic 

BE ClU'ONG CHI TIET 

HOC PHAN: VAT L CHAT RAN NANG CAO 

Ma hoc phan: VLCR 504 

Ten tieng Anh: ADVANCED SOLID STATE PHYSICS 

1. Thong tin chung v hoc phian: 

Ten h9c phan: Vat 1' chat rAn nang cao 

Ma h9c phan: VLCR 504 so' tin chi: 03 

- Loai h9c phan: Bat buk 
Cac h9c phan h9c truck: khong 

Cac yeu cAu khac di vri h9c phAn (nu có): khOng 

Phan giex tin chi doi yen cac hog dOng: 

+ Nghe gianglSithuyet: 	36 tit 

+ Lam bai tap tren Rip: 	09 tie't 

+ Tu h9c: 	 90 tie't 

Khoa phi trach h9c phan: Khoa Khoa hoc tly nhien 

2. MO tã hoc plin 

Ni dung lice phan duoc trinh bay trong 7 chuong. Chuang 1 trinh bay cac khai 

niem co ban ve cu triic va tinh di ximg cüa tinh the, mang dao, vung Brillouin va six 

nhieu xa song. Chuang 2 xet dao Ong nguyen tiX trong mpg tinh the' theo quan diem 

co h9c luong tir' , lucmg tit hoa dao dOng mang, khai niem ve phonon va tuang tac 

phonon-phonon. Chuang 3 trinh bay ve tang thai cüa din tir trong tinh the, cu true 

viing nang luong va cac phuang phap 1 thuyet de xac dinh no. Chuang 4 trinh bay ye 

fermion nhu din tir trong chat fan va din tix' trong ban din, cac ham tang thai va 

eau trite viing nang lugng, sr phan b din a Chuang 5 va Chuang 6 trinh bay tinh 

chat dm chat rAn khi duoc dat trong tnremg ngoai. Chuang 7 trinh bay cac cam truc 

nano (he thap chieu). 

HQC phan thuck kh'6i kin thirc co s& nganh, trang bi cho h9c vien kin thuc de 

co the tip thu cac h9c phAn thuOc kh'Oi kin thirc co so• va chuyen sau trong chuang 

trinh dao tao, dt)ng thai cac kin thirc nay la can thiet de có the phan tich cac ket qua 

trong qua trinh nghien cfru. 
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3. Muc den ciia hoc phAn (kS,  hiau COs) 

- Kin thav 

H9c phAn trang bi cho hoc vien cac kin thirc ca ban nhAt va: 

+ C01: Cu tn:ic tinh tha va dao dOng mang cila vat rAn 

+ CO2: Cac Fermion trong chAt rAn 

+ CO3: ChAt rAn trong tnxemg ngoai 

Vat1Sih thAp chiau 

- KST nAng: 

Co kha nang lam viac dc lap ho4c lam viac theo nhom da lap ka hoach 

thuc hian ho4c giãi quyat mOt vAn d c tha. 

- Mfrc tly chü va trach 

Co kha nang tir doe, Tat vAn da, ma rOng va giai quyat vAn da. 

Co kha Wang d xuAt va dua ra cac kin nghi co gia tri khoa hoc. 

4. Chun dau ra cüa h9c phan (kS,  hiau CLOs) 

H9c phAn (long g6p cho chuAn dAu ra cUa chuang trinh dao tao (kST hiau PLO: Program 

learning Outcomes) theo mire dO sau: L = Mirc thAp; M = Mut trung binh; H = Mirc cao 

1\41,ic tieu 

hoc phan 

(COs) 

ChuAn du ra h9c phAn(CLOs) Chuan dau 

r 

(PLOs) 

Mirc dO 

dat duac KS,  hiau 
a CTDT  MO tã 

(1) (2) (3) (4) (5) 

Kin thin 

CO' CLO1 

Sau khi hoan thanh hoc phAn nay, 

nguai hoc c6 kha nang biau din 

dugc cAu truc mang tinh tha, cac tinh 

chAt dOi xUng, six nhi6u xa song tran 

tinh tha. 

PL01, 2 M 

CO1 CLO2 
Sau khi hoan thanh hoc phAn nay, 

nguai hoc c6 kha nang xac dinh 

ducyc cac vAn a va dao d(ing mang, 

PL01, 2 M 
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hrong 	tir 	h6a 	dao 	&ling 	mang 

(phonon) 	va 	tucmg 	tac 	phonon- 

phonon. 

CO2 CLO3 

Sau khi hoan thanh hgc phAn nay, 

ngtroi hoc c6 kha nang xac clinh 

dugc cac trang thai cita din tir trong 

chat rAn, cu true \rang Wang lucrng. 

PL01, 2 NI 

CO2 CLO4 

Sau khi hoan thanh h9c phAn nay, 

ngtreri h9c c6 kha nang chi ra dugc 

cac vAn de lien quan den khi fermi 

trong chAt rAn nhu thtmg ke Fermi 

di vi din tit trong kim loai va ban 

dAn, dong g6p dm din dr vao nhiet 

dung dm chAt rAn, tuang tac din dr-

dien tir, tuang tac din tir-phonon va 

polariton, kich thich tap the dm khi 

din dr. Plasmon 

PL01, 2 M 

CO2 CLOS 

Sau khi hoan thanh h9c phAn nay, 

ngtx6i h9c c6 kha nang phat thao 

&lac tuang tac dm chAt fan voi 

truemg ngoai nhu din truemg, dr 

tru6ng va cac van de lien quart. 

PL01, 2 M 

CO3 CLO6 

Sau khi hoan thanh h9c phAn nay, 

ngued h9c c6 kha nang phat thao 

dugc tuang tac dm photon vai chAt 
4 ran 	nhu 	tuang 	tac 	then 	tU- 

photon,tuang tac dm photon voi hat 

tai din tv do, tuang tac dm photon 

v6i cac din tir tg do trong tir truerng, 

tuang tac photon-phonon. 

PLOI, 2 M 

C04 C LO7 

Sau khi hoan thanh h9c phAn nay, 

nguoi hoc c6 kha nang xac dinh 

dugc mOt so tinh chAt dm din tix' 

trong chAt rAn c6 cAu truc nano, cv 

PL01, 2 M 



th6 la eau true din td va sir dan din 

trong cac he thap chi'eu. 

KS/ 'fang 

C05 CLO8 PLO5 

Sau khi hoan thanh h9c phan nay, 

nguoi h9c c6 khã nang lam viec dc 

lap hoac lam viec theo nhom de giai 

quy6t mOt vAn a cn th6. 

M 

Milk tty chii 0 trach nhqm 

CO6 CLO9 

Sau khi hoan thanh h9c phan nay, 

nguai h9c c6 kha nang tu d9c, dat 

van d'e, m&rOng va giai quy'et van 

a. 

PLO8 L 

C07 CL010 

Sau khi hoan thanh h9c phan nay, 

nguoi h9c c6 kha nang de xuat va 

dua ra cac kien nghi c6 gia tri khoa 

h9c. 

PL010 L 

5. Tai 1iu phyc vu mon h9c 

Gido trinh chinh: 

Nguyn Van Hung, Lf) thuyk chat ran, NXB DHQG Ha Ii, 

2000. 

Charles Kittel, Introduction 	to Solid State Physics 	(8th 

Edition), Wiley International Edition (2005). 

David W. Snoke, Solid State Physics, Cambridge UniverEity 

of Press, 2020. 

Tai lieu tham khao: 

Philip Phillips, Advanced Solid State Physics, Cambriige 

University Press, 2012 

Leonard M. Sander, Advanced Condensed Matter Physics, 

Cambridge University Press, 2009 

Cac loai hoc lieu 

khac: 
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Phtriseng phap, hinh MUT t chfrc dy hue 

Phuang phip, hinh 

fink to chfrc day 

hoc 

Muc dich 
CDR cila HP 

dkit duvc 

Din giang 

Din giang cho HV nghe, hieu cac khai niem, 

hien Wang, quy luat, nguyen 1S,  dm cac qua 

trinh. 

CL01, ..., 

CLO8 

Dam thoai 

Dat he themg cau hoi de HV tra lai nhArn gen 

ma cho HV hieu rei hon nhimg van de dã din 

giang, lam sang to nhling vAn de mai. 

CL01, ..., 

CLO8 

Dat va giai guy& 

vAn a 

Giup HV cnng c6, ma r(mg, dao sau, tiing ket 

nhang kin thirc dã dugc din giang. 

CL01, ..., 

CLO8 

Tang ctremg sir tly 

hpc 

Phat trien tinh tkr giac, tich cgc va, tinh dc lap 

nhan thirc, khAc phnc tinh tin,' dOng. 

CL09, CL010 

Ke ho4ch giang d4y chi tit 

Buiii huc Ni dung CDR 

hoc phAn 

(1) (2) (3) 

1 

(3 ti6t/buoi) 

CHVONG 1. CAU TRUC VA TINH CHAT DOI XONG 

i.1•' 	C A VAT RAN 

1.1. Sy cAu thanh chAt rAn va the lien ket cac nguyen tir 

1.2. Cac mpg Bravais 

1.3. Vecta mpg dao 

1.4. Dinh 1S,  Bloch 

1.5. Cac diL ki"0 hien tuAn hoan khep kin Born-Karman 

Htro'ng clan to. hoc: 6 tiect 

CL01, 

CLO8, 

CL09, 

CL010 
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+ Bai t4p chtrang 1 

2 

— (3 netibuoi) iJ. 

CHCONG 1. CAU TRUC VA TiNH CHAT DO! MING 

C A VAT RAN (TT) 

1.6. Wing Brillouin 

1.7. LY thuy6t co ban 1./' hiOn tucmg nhilt xa 

1.8. Cac diL kin nhill xa den vai cac au trac tuAn hoan 

Htrerng cran ty h9c: 6 Ilk 

+ Bai t4p chtron 1 

CL01, 

CLO8, 

CL09, 

CL010 

3 

(3 ti6t/buOi) 

CHCONG 2. DA° DONG MANG VA PHONON 

2.1. Phuong trinh chuy6n &Ong cita dao dOng mang 

2.2. Dao dOng mang trong he mOt chiL mOt loai nguyen tir' 

2.2. Dao dOng mpg tong he mOt chiL hai loai nguyen dr 

2.3. Dao dOng cila mang thuc — Dao dOng dinh xir 

2.5. Phuang phap lu'an Hamilton trong On ding di'eu hoa. 

Toa d6 chuan 

2.6. Lucmg tit' h6a dao dOng mang-Phonon 

Hu4ng clAn ty h9c: 6 ti6't 

+ Bai t4p chtrcrng 2 

CL02, 

CLOS, 

CL09, 

CL010 

4 

(3 tiet/bu6i) 

CHVONG 2. DA0 KING MANG VA PHONON (TT) 

2.7. Toan dr d6 dich chuy'en mang 

2.8. Cac tang thai mOt phonon 

2.9. Nhiet dung d 	mang tinh the' 

2.10. Mat d6 tang thai 

2.11. Thong tac phonon — phonon 

2.12. Hieu frng phi di'eu hoa va gian no• nhiet 

Htrerng clan ty h9c: 6 tik 

+ Bai CO chtrang 2 

CL02,m 
 

 

CL010 

5 

(3 ti'et/bu'6i) 

+ GIAI BA! TAP CHUONG 1 VA CHVONG 2 

+ Kim tra gicra 14 
CL01, CLO2 
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Htropg thin to' hoc: 6 tit 

6 

(3 tiet/bu6i) 

CHU'ONG 3. CAC TRANG THAI CCU DIN Te VA 

CAU TRiJC \TUNG NANG LONG 

3.1. Cac di@l Ur ti,r do tong chAt rAn 

3.2. Nhi8u xa dm cac dien tir' h6a tri 

3.3. MO hinh dien dr gan tv do 

3.4. MO hinh dien tir lien k6t math, LCAO, ham Wannier 

3.5. MO hinh song phang lien ke't 

Hurirng dAn ty h9c: 6 tit 

+ BM tap chtron 3 

CL03, 

 

 

CL010 

7 

(3 tiat/bu6i) 

CH1U'ONG 3. CAC TRANG THAI CfJA DIE.  N Te VA 

CAU TR.f1C VfJNG NANG LUNG (TT) 

3.6. Phtrang phap gia th6 

3.7. Phan loai chat ran theo cu true vang nang ltrong 

3.8. Cap dien dr 18 tr6ng, cac trang thai tap chAt va exciton 

trong ban dan. 

3.9. Pluming phap k.p va phimmg phap kheii ltrgng hi41 dung 

Hwang din ty h9c: 6 titt 

+ Bai ta'p chucrng 3 

CL03, 

 

 

CL010 

8 

(3 ti'etibu6i) 

CHU'ONG 4. KHil FERMI TRONG VAT RAN 

4.1. ThOng Ice Fermi d8i vori din dr 

4.2. Thiing Ice cac hat tai din tich trong ban dan 

4.3. Dong g6p dm din tir vao nhi't dung dm chAt rAn 

4.4. NhiZu x4 dm din tir trong tinh th6 1S/ ttre'mg 

4.5. Nhi6u xa dm di@i tir trong tinh the co dao dOng mang 

Wrong &An to. hoc: 6 tik 

+ Bai tap chuung 4 

CL04, 

 

 

CL010 

9 

(3 ti6t/butii) 

CHCONG 4. KIli FERMI TRONG CHAT RAN (TT) 

4.6. He sei Debye-Waller 

4.7. Tuang tac din tir - din tir' va che chan tinh 

CL04, 

 

 



4.8. Tuemg tac din ta.  - phonon va polariton 

4.9. Kich thich tap th6 oh khi din tir. Plasmon 

Htrifrng din tty h9c: 6 titt 

+ Bai t4p clurcmg 4 

CL010 

10 

(3 tiet/bu6i) 

GIAI BAI Ti:it.P CHVONG 3 VA CHU'ONG 4 

Iltrerng clan ttr h9c: 6 titt 
CL03, CLO4 

11 

(3 tie't/buoi) 

CHVONG 5. CHAT RAN TRONG TRIAING NGOAI 

it, 	T NH 

5.1. Din tir' tkr do trong din tnrong 

5.2. Di6n tir tv do trong tir tnrerng 

5.3. Phuong trinh dOng h9c Bolztman 

5.4. DO an din va d6 an nhi6t 

5.5. HiOu iing Hall 

5.6. Din tir trong tir tnrerng manh. C6ng huong Cyclotron 

Htrifrng clan tty h9c: 6 tit 

+ Bai Op chtrang 5 

CL05, 

 

 

CL010 

12 

(3 ti6t/bu6i) 

CHliONG 6. TU'ONG TAC CiJA PHOTON VOI VAT 

RAN  

6.1. LS,  thuy& vi m6 Nr'‘ tuong tac cita anh sang vi vat the' 

6.2. Photon 

6.3. Tucmg tac din dr-photon di veri dich chuy6n tnrc tip 

6.4. Thong tac din -dr-photon di vOi dich chuy6n gian tip 

Htro'ng dam tt.r hoc: 6 tit 

+ Bai tap chtrovg 6 

CL06, 

 

 

CL010 

13 

, (3 ti&t./buoi) 

CHIrCiNG 6. TVONG TAC CiTA PHOTON VO1 Vi„tT 

RAN (TT) 

6.5. HAp thu hai photon 

6.6. Tuang tac dm photon vai hat tai din tv do 

6.7. Tuang tac ciia photon vai cac di6n tir tkr do trong tit 

truong 

CL06, 

 

 

CL010 
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6.8. Ttrcmg tac photon-phonon 

Huang dAn ttr h9c: 6 tiit 

+ BM tb chturng 6 

14 GIAI BA! TAP CHU'ONG 5 VA CHUONG 6 CLOS, 

(3 tiat/buai) Huirng clan ttr h9c: 6 tit CL06, 

15 CHIANG 7. CAC CAU TRUC NANOMET 

(3 tiat/bu6i) 7.1. Cu tile dian dr dm cac he 1 chiau 

7.2. Sir dan din trong cac ha 1 chiau 

7.3. Cu true dian dr cna cac he 0 chiau 

7.4. Sr clan din trong cac ha 0 ehiau 
 

 
7.5. Cac tinh chdt dao dCmg va cac tinh chdt nhiat dm cac 

call true nanomet 
 

CL010 

7.4. Sty dan din trong cac ha 0 chiau 

7.5. Cac tinh chit dao Ong va cac tinh chat nhiat dm cac 

cdu true nanomet 

Iltr(rng dAn ttr h9c: 6 tit 

8. Dail gia Ictt qua h9c t4p 

Sir dung thang 10 dim cho tdt cã cac hinh thac danh gia trong hoc ph'an. 

STT Hinh fink danh 

gia 

Tien chi danh gia Th?ri 

di&n 

CDR oh 

HP 

Tr9ng 

se; 

Qua trinh 

- Mirc cli) tham gia day dii 

va tich cue cac butA hoc. 

- Vao lap dung gia; vAng 

khong qua 20% s6 fiat heic. 

Thy st) fiat vdng, GV quy'& 

dinh 	s6 	die'ni 	theo 	tS/ 	l' 

vAng. 

Trong cac 

bu61 hoc 

CLO 1 - 

CLO8 
10% 

Kim tra gifra IcY„ 1 
 Lam bai vi& (30 phut); can 

,, 	, 	., 
cir vao dap an de danh gm 

IC& 	thfic 

bu6i hoc 

CL01, 

CLO2 
30% 



thU 5 

2 Cuai kj) 
Thi viat trong thoi gian 90 

phut, cham theo dap an. 

Theo 	1(6' 

hoach 

CL01- 

CLO7 
60% 

9. Thong tin vt giang vien 

9.1. Giang vien 1 

H9 \TA. ten: DOAN MINH THtY 

Chirc danh, h9c ham, h9c vi: Tin s5i 

Email: doanminhthuy@qnu.edu.vn  Din thoai lien h': 0913 429 547 

9.2. Giang vien 2 

- H9 \fa ten: HOAN NHAT HIEU 

Chirc danh, h9c ham, h9c vi: Tin sji 

Email: hoangnhathieu@qnu.edu.vn  Din thoai lien 1* 0913 669 377 

10. Cac quy dinh chung 

Cam 1c6t dm giang vien 
Dam bao day dung n"cli dung, dung tin (10 vi 

danh gia dung phtrang thirc. 

Yeu cau dtii voi h9c vien 
Tham gia day dit cac gib h9c; Thuc hi0 day 011 

nhang yeu eau dm giang vien. 

Quy dinh NT' tham du lop h9c 
Vao lop dung gia., Chun bi day dit nhang diL 

GV yeu cau. 

Quy dinh ye hanh vi trong lop h9c 

Tilt tu, khong sir dung din thoai va khong lam 

vi& rieng trong gio. h9c; Nghiem t-dc trong h9c 

tap, tich cuc pilaf bieu, thao luan tham gia xEy 

dung bai. 

Quy dinh .v .  h9c vu Co day dit tai li"u h9c tap 

Cac quy dinh khac 

Lam bai tap day du, tich cuc dam thoai, that) 

luan, tham gia thuy6t trinh teen lop se duac ghi 

nhan va danh gia vao dim qui trinh. 
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TS. Hang Nhi)t Hieu 

IQ; HICU TRU'ONG 

H0.1 TRtioNG 

TRUtiNG 
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S.TS. Doan Bic  Tang 

Binh Dinh. ngciyqj th(ing,4tVicim 2021 

GIANG VIEN BIEN SO4iN 	TRUONG BQ MON 	TWA:INC KHOA 

TS. Doan Minh ThUy 	PGS.TS. Nguyen Minh Vtrung 	TS. Nguyen LC Tulin 
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TRUltiNG DAI HOC QUY NHO'N CONG HOA 3CA HO CHU NGHIA VItT NAM 
KHOA KHOA HOC Tif NHIEN 	 DO lap — Ttr do — Hanh phtic 

BE CU'ONG CHI TIET 

HOC PHAN: Vat FY va Cling nghe vat lieu nano 

Ma h9c phan: VLCR 505 

Ten tieng Anh: Physics and Technology of Nanomaterials 

1. Thong tin chung v'e hoc phAn: 

Ten h9c phan: Vat lY va Cong nghe vat lieu nano 

Ma h9c phan: VLCR 505 St') tin chi: 03 

Loai h9c phan: Bat buac 

Cac h9c phan h9c truck: Vat lY chat fan nang cao, Ca hoc luvng tCr nang cao 

Cac yeti cu khac cr6i v&i h9c phan (nu of:): 

Phan gii tin chi di vâi cac hoat dang: 

+ Nghe giang iç thuyet: 39 fiat 

+ Thao luan: 12 ti'et 

+ 	hgc: 78 gig. 

- Khoa phu trach hoc phan: Khoa KHTN 

Mo ti h9c phAn 

HQC phan nay gioi thieu cho hoc vien nhfing kin di& ca ban va nang cao ve 

vat lY nano, lchoa hgc va cong nghe nano, cac img dung hien nay va xu the áp dung 

ding nghe nano trong Wang lai. Gied thieu chi ti6t v cu trüc, tinh chat va Irng dung 

cña cac loai vat lieu nano. Dc bit, h9c phan nay sê trinh bay cac phuang phap ch 

tao vat lieu va linh kin nano cling nhu khá nang frng dung dm vat lieu nano tieu bieu 

trong cac linh vuc cña cuac sang. 

M9c tieu ciia hoc phAn (ky hieu COs) 

- Kin thtic 

+ C01: Hi6u va phan tich ducfc cac khai niem ding nghe nano, hieu va nam dugc 

ban chat vat 1' dm vat lieu có eau trtic nano va phan loai cac vat lieu nanova kha nang 

frng clung dm chimg trong c8ng nghiep va doi sang. 

+ CO2: HiL va nam dugc nguyen 1ST co ban dm the phuang phap che tao vat lieu 

va linh kin có kich thuac nano bao gm ca hai each tip can (vat 1Y va Ma hoc). 



1(ST" rising 

CO3: Co kha nang phan tich v vat lieu nano va kha nang *rig dung dm chimg. 

C04: Co kha nang sir dung tieng anh trong rinh vuc vat lieu nano, cu the: biet 

giao tip co' ban, c6 kha nang doc va sir dung tieng anh d trinh bay cac nei dung khoa 

hoc lien quan den finh vuc vat 1' nano, khoa hoc va vat lieu nano. 

C05: Co kha nang truyen dg kin thirc ve vat 1' va cong nghe vat lieu nano den 

tap the va deng nghiep. 

C06: Co kha nang van dung kin thirc ve vat 1ST va cong nghe vat lieu nano de 

giai guy& met s6 van de lien quan trong cuec seng. 

Mire tkr chii va trach nhqm 

C07: Co kha nang lam viec dc lap \Tà lam viec nhom, c'An tong, nghiem titc, 

trach nhiem va chuyen cAn. 

4. ChuAn dam ra ciia h9c phin(kSi hieu CLOs) 

Muc tieu hoc 

phAn(C0s) 

ChuAn du ra h oc phAn(CLOs) 7 .. 	1 Chuan dau ra 

CTDT(PLOs) 

Mire de 

do,ng 

gop 

KST hieu M6 ta 

(1) (2) (3) (4) (5) 

Kin thtic 

CO1 CLO1 

Sau khi hoan thanh hoc phAn Vat 

1ST va cong nghe vat lieu nano, 

ngu6i hoc se c6 kha nang phan 

loai dugc khai niem vat lieu \TA. 

cong nghe nano, giai thich dugc 

cac tinh chAt vat 1ST a kich thu6c 

nano va kha nang img dung ciia 

vat lieu nano trong doi seng hien 

dai 

PLO1 M 

CO2 CLO2 

Sau khi hoan thanh hoc phAn Vat 

1' \Tà cong nghe vat lieu nano, 

nguai hoc se c6 kha nang giai 

thich dugc nguyen 	1' 	ciia 	cac 

phuong phap die tao vat lieu va 

linh kin nano 

PLO2 M 



K 5.7  nang 

CO3 CLO3 

Sau khi hoan thanh h9c phAn Vat 

1' va cong nghe vat lieu nano, 

nguoi hoc se c6 kha rang phan 

biet cac loai vat lieu nano, phan 

tich dugc cac ket qua d4c tang ve 

vat lieu nano va kha nang irng 

dvng dm chimg 

PLO4 M 

C04 CLO4 

Sau khi hoan thanh h9c ph'An Vat 

1ST \TA cong nghe vat lieu nano, 

ngtr6i hoc se co kha nang sir dung 

tieng anh de thiet ke cac n6i dung 

khoa h9c lien quan den linh we 

khoa h9c va ding ngh'e nano 

PLO7 L 

C05 CLOS 

Sau khi hoan thanh h9c phAn Vat 

1ST va ding nghe vat lieu nano, 

ngu6i h9c se c6 kha nang ph 6 Wen 

kin thirc ve vat lieu nano den tap 

the' va cleng nghiep 

PLO5 L 

C06 CLO6 

Sau khi hoan thanh h9c phAn Vat 

1' va cong nghe vat lieu nano, 

ngu6i hoc se c6 kha nang áp dung 
, 

kien thirc ye cong nghe vat lieu 

nano de giai guy& m'6t s6 va'n d'e 

lien quan trong cu6c song 

PLO6 M 

Mtic tv chii va trach nhi'm 

C 0 7 CLO7 

Sau khi hoan thanh hoc phAn Vat 

1ST va cong nghe vat lieu nano, 

nguoi hoc se' c6 kha nang lam viec 

d 0 c lap va lam viec nhom, an 

tr9ng, nghiem titc, trach nhiem va 

chuyen c'an 

PLO1 2 M 



L = Mire thap; M = Mire trung binh; H = Mire cao 

5. Tai 1iu phtic viii mon h9c 

Gido trinh chinh: Malkiat S. Johal, "Understanding Nanomaterials", CRC 

Press, 2011. 

Dao Khac An, "Cong nghe micro va nano din ti", 

NXBGDVN, 2009. 

Nguien Di Hai, "Giao trinh Vat lieu nano: Dieu che, 

tinh chat va mOt sa ling dyng", NXB Khoa h9c ty nhien 

va Cong nghe, 2017. 

Tai lieu tham kith() them: Shihe Yang and Ping Sheng, Physics and Chemistry of 

Nanostructured Materials, Taylor & Francis, 2005 

Chin 	Wee 	Shong, 	Science 	at 	the 	nanoscale 	an 

introductory textbook, Pan Stanford Publishing Pte. Ltd. 

2010 

C. Br'echignac P. Houdy M. Lahmani, Nanomaterials 

and Nanochemistry, Springer, 2006 

Zhen Guo and Li Tan, Fundamentals and Applications of 

Nanomaterials, Artech house, 2009 

Alain Nouailhat, An Introduction to Nanoscience and 

Nanotechnology, John Wiley & Sons, Inc, 2008 

Edward L. Wolf, Nanophysics and Nanotechnology: An 

Introduction to Modern Concepts in Nanoscience, Wiley, 

2006 

Cac lo4i hoc lieu khac: [phAn mm, ca s& du lieu, trang web] 

6. Plurong phap, hinh thirc to chirc day hcic 

Phtrang phap, hinh thirc 

to chfrc day hiy 
Muc dich 

CDR ciia 

HP dat 

duvc 

Din giang 
Cung cap cho h9c vien he th6ng kin thirc 

nen tang ve khai niem ve vat lieu nano, cac 

cong nghe nano the tao vat lieu nano, cac 

CL01, ... 

CLO4 



loai vat lieu nano din hinh. 

Dam thoai, van dap 

GiOp h9c vien c6 thoi quen trao di; dao 

sau suy nghi trong khi h9c tap. 

Phat huy tinh tich coc, to giac, chil dOng 

dm h9c vien; kha nang ty h9c, to nghien 

dm, van dong kin thirc vao doi s6ng. 

CL01, ... 

CLO7 

Thao luan 
Giiip h9c vien cung co va ma r9ng kin 

thirc. 

CL03, ... 

CLO7 

To h9c 
To nghien ciru nhang n6i dung do giang 

vien yeti cau 

CL01, ... 

CLO7 

7. Kê.  hoach giang day chi tik 

Bali 

hoc 

Ni dung CDR hoc 
;. phan 

(1) (2) (3) 

Chuang 1. Gicii thieu tiing quan ye' khoa hoc va cong nghe 

vat 4u nano 

1.1. Dinh nghia khoa h9c va cong nghe nano 

1.2. Xu huong phat trien ciia cong nghe nano 

1 1.3. 1\46t s6 vi do ve vat lieu nano va eau true nano thrac tim 
.: 

CL01, 

(3 tit) thy trong to nhien CLO2 

1.4. Cac tiem nang img ching 

Re h9c: (6 ti -et) 

- On tgp lgi nOi dung tren lop dä hoc 

- Chuein bi nOi dung cho phZin tiep' theo 



Chuang 2. V4t HO nano 

2.1. Gied thieu 

2.2. Vat lieu kich thuac nano met (nm) va frng dung 

2.3. Phan loai vat lieu kich thuot nano 

2 2.3.1. Nano kim loai CL01, 

(3 tit) 2.3.2. Nano oxit kim loai CLO2 

2.3.4. Nano polymer 

2.3.5. ChAm lucmg tit. (Quantum Dots) 

Ty. hoc: (6 tik) 

- On kip lgi n.oi dung tren lop da hoc 

- Chun bi n.oi dung cho ph'dn tier  p theo 

Chuang 2. V4t HO nano 

2.3.6. Nano carbons 

Carbon nanotubes 

Graphene 

2.3.7. Vat lieu thAp chieu nano tien den khac 

3 

(3 tiet) 

Phosphorene, Antimonene, Bismuthene, 

Transition metal dichalcogenides (TMDs), 
CLOI, 

CLO2 
Metal—organic frameworks (M0Fs) 

MXenes 

Vat lieu hiTu co tu sAp xep 

Ty. hoc: (6 tiM 

- On top lgi nOi dung tren lop dii hoc 

- Chujn bi nOV dung cho phcin tiep' theo 

Chuang 3: Co hyc hro:ng dr ii. kich think nano 
4 

3.1. Gia thuyet De — Brgolie 
CL01, 

(3 tit) CLO2 
3.2. Nguyen 1' bat dinh Heisenber 



3.3. Ham song va phuang trinh Schrodinger 

3.4. Cac hiau img luang tit' fiat biau 

3.4.1. Giao thoa 

3.4.2. Lucmg tir h6a 

Ty. h9c: (6 tik) 

- On Op lgi n.6i dung tren lop dei lux 

- Chudn bi nO'i dung cho phZin tie"p theo 

5 

(3 fiat) 

Chturng 3: Cling nglq cht tao v4t WO nano 

3.1. Glad thiau 

3.2. Phuang phap v4t 1S,  

3.2.1. Phuang phap quang lchac 

3.2.2. Phucmg phap nghian bi hanh tinh 

3.2.3.Phuang phap phial xa 

Ty. h9c: (6 tik) 

- On top lgi n.oi dung tren lop del lux 

- Chulin bi nOi dung cho phcin tie'p theo 

 

 

 

CLO4 

6 

(3 tie° 

Chtrcrng 3: Cong ng14 cht to v4t HO nano 

3.2.4. Phucmg phap Vang Ong pha hai vat ljf 

3.2.5. Phuang phap phun din 

3.2.6. Phucmg phap hian vi au do 

Ty. 179c: (6 tik) 

- On Op lgi n:Oi dung tren lop da hoc 

- Chudn bi nOi dung cho pheln tiep' theo 

CLO 1 , 

 

 

CLO4 

7 

(3 fiat) 

Chuang 3: Ging ng14 cht to v4,4 WO nano 

3.3. Phuang phap h6a hoc 

3.3.1. Sol gel 

3.3.2. Phucmg pita') thily nhiat 

CLO 1, 

 

 

CLO4 

Ni 



3.3.3. Phuang phap rung sieu am 

Ty. hoc: (6 tiet) 

- On Op lgi n'O'i dung tren lop dc-i hoc 

- Chun bi n'Oi dung cho phjn tieP theo 

8 

(3 tit) 

Chuang 3: Cong nghe che 4o v4t lieu nano 

3.3.4. Phuang phap lAng Ong pha hai h6a 119c 

3.3.6. Phuang pita') lAng Ong don lop nguyen tir 

Ty. hoc: (6 tit,) 

- On tgp lgi n.oi dung tren lop cid hoc 

- Chujn bi n'Oi dung cho phcin tiep theo 

 

 

 

CLO4 

9 
, 

(3 tiet) 

Chirung 3: Cong nghe che t4o v4t lieu nano 

3.3.7. Phirang pita') lAng Ong din boa 

3.3.8. Phuang phap M.  sap xep 

3.3.9. Phuang phap cay ghep din hoa 

Ty. hoc: (6 tiet) 

- On tap lgi nOi dung tren lop cla hoc 

- Chun bi n'Oi dung cho phdn tieP theo 

CLOI, 

 

 

CLO4 

10 

(6 tit) 

Seminar nhom 

HOC vien chia theo timg nhom chuAn bi bao cao theo chit de 

CL01, ... 

CLO7 

11 

(3 ti6t) 

Chuang 4. Quy trinh che to met s6 y4t lieu nano din 

hinh 

4.1. Quy trinh che tao vat lieu carbon nanotubes 

4.1.1. Giai thi6u chung 

4.1.2. Cau trite 

4.1.3. Tinh chAt 

4.1.4. frng dung 

4.1.5. Mt s6 phuang phap ch6 tau tieu biL 

 

 

 

CLO4, 

CLOS, 

CLO6 



Arc discharge 

Laser ablation 

High-pressure carbon monoxide 

Flame Synthesis 

Chemical vapor deposition 

Ty. hoc: (6 tiet) 

- On tgp lgi n{ji dung tren lop da hgc 

- Chu'dn bi nOi dung cho phcin tiep theo 

Chuang 4. Quy trinh cht to mOt se; vat lqu nano din 

hinh 

4.2. Vat 110 ban clan thap chiL 

12 

(3 ti6t) 

4.2.1. Gibi th*chung 

4.2.2. CAu true 

4.2.3. Tinh chat 

 

 

 

 
4.2.4. ting dung 

4.2.5. MCA s'ci phacmg phap elle' tao tieu biL 

CLOS, 

CLO6 

Tg hoc: (6 tiet) 

- On top lgi nOi dung tren lop da hgc 

- Chun bi nO'i dung cho ph a'n tiep theo 

Chuang 4. Quy trinh cht t#o intit sil vat lqu nano din 

hinh 

13 

(3 ti6t) 

4.3. Vat lieu tv sAp xap va img dung 

4.3.1. Giai thi@i 

4.3.2. ITng dung 

 

 

 

 
4.3.3. Phi/crag phap cha tao 

Functionalized nanoparticles 

CLOS, 

CLO6 

Colloidal nanoparticle crystals 

Self-organizing inorganic nanoparticles 



Liquid crystal nanodroplets 

Tlf hoc: (6 tit) 

- On tap lgi neji dung tren lop d'd hoc 

- Chuiin bi n'Oi dung cho pluln tiep theo 

Chtrcrng 4. Quy trinh cite' t#o met so v4t lieu nano die'n 

hinh (tip theo) 

4.3.4. Phucmg phap che tao 

Bionanoparticles 

Nano-objects 
CL01, 

14 
Nanostructures templated by block copolymer 

 

 
(3 tit) 

self-assembly 

Forces inducing self-organisation CLOS,  

 

CLO6 
Crystal structure of 2D and 3D nanomaterials 

Ty' hoc: (6 tit) 

- On tap lgi n'Oi dung tren lop dci hoc 

- Chun bi n"Oi dung cho phcin tiep theo 

15-16 Seminar nhom CL01, ... 

(6 tiet) FIQC vien chia theo tUng nhom chuan bi bao cao theo chil de CLO7 

8. Dinh gia ke't qua 139c t4p 

Six diving thang 10 diem cho tat cá cac hinh thirc danh gia trong h9c phan. 

STT 
Hinh thirc danh 

gia 
Tien chi danh gia 

Thiri 

diem 

CDR ctia 

HP 

Trong 

so 

1 

Qua trinh 

40% Chuyen can \TA 

Thao luan 

Miic d'6 tham gia,  day di 

\TA tich cue cac buoi hoc 

Co chuan bi bai va bao ye: 

ducyc quan diem rieng dm  

minh. 

Theo ke 

hoach 

giang day 

CL01, 

CLO6 



Kiam tra giila lcST 
Bai lam dung: can cir vao 

dap an de danh gia 

Theo ka 

hoach 

nam 

hoc 

CL01, 

• 	• 

CLO7 

3 Cuai kj, 

Thi vAn dap:can dr vao 

dap an da danh gia; hoc 

lam bai tiau luan (tit)/ tinh 

hinh thkrc ta) 

Theo ka 

hoach 

nam 

hoc 

CL01, 

• • 

CLO7 

60% 

9. Thong tin vt' gifing vien 

9.1. Giang vien 1 

H9 va ten: Phan Thanh Hai 

Chirc danh, h9c ham, h9c vi: Giang vien, Tian sSi 

	

- Email:phanthanhhai@qnu.edu.vn 	 Dian thoqi lien 116: 098960689 

9.2. Giang vien 2 

- H9 va ten: TrAn Nam Trung 

Chirc danh, h9c ham, h9c vi: Giang vien chinh, Tian s5,  

Email:trannamtrung@qnu.edu.vn 	 Dian. thoai lien N: 0849667936 

10. Cae quy dinh chung 

Cam kat dm giang vien Thvc hian dung Ica hoach giang day, dung da 

ctrang chi fiat h9c phAn, &mg tin d6. 

Yeu cAu dai voi h9c vien Di hoc day du, chuAn bi bai truck 6. nha, thuv 

hian m9i yeu cAu dm giang vien; 

Cap nhat cac vAn da va tiled sr, chinh tri, cap 

nhat kin thirc chuyen nganh. 

Quy dinh va tham dv lop h9c Trang phuc theo quy dinh cda Tnremg, Khoa; 

Co gido trinh, tai Wall h9c tap; 

Co thiat bi c6 tha kat n6i internet. 

Quy dinh va hanh vi trong lop h9c Nghiern the, tich cvc tham gia did° luan 



Quy dillh v hoc vu 
	

Theo quy cht ciao to tin chi cua nha 

('ac quy dinh khac 
	

Co diem cOng ye thai (1(5 hoc tap. 

Binh Dinh, ngavey thang4.0..1linn 2021 
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TS. Tran Nam Trung 
	

PGS.TS. Ngu34'n Minh Vuvng TS. Nguy.6n Le Twin 

IS. Phan Thanh Hai 
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TRIAING DAI HQC QUY NHON ONG HOA xA HO! CHU NGHIA VII' NAM 
KHOA KHOA HOC TV  NHIEN 	 DO 10p — Ttr do — Hph pinic 

DE CCONG CHI TIET 

HOC PHAN: Cac phuo•ng phi") plain tich call true tinh the' va hinh thai h9c 

Ma h9c phan: VLCR 506 

Ten titng Anh:Crystalline structure and morphology characterization methods 

1. Thong tin chung ye h9c phAn: 

Ten h9c phAn: Cac phucmg phap phan tich cu true tinh the va hinh thai h9c 

Ma h9c phAn: VLCR 506 S6 tin chi: 02 

- Loai h9c phAn: Bat bu6c 

Cac h9c phAn h9c truck: Vat 1ST va Cong nghe vat lieu nano 

Cac yeu cu khac d6i vaei h9c phAn (nu có): 

Phan gio• tin chi di voi cac hoat dOng: 

+ Nghe giang 1ST thuyet: 23 

+ Bai tap: 2 

+ Thao luan: 10 

+ Tu h9c: 55 gia 

Khoa phi,' trach h9c phAn: Khoa Khoa h9c Tr nhien 

1. MO tã h9c ph'an 

HQC phAn giai thieu cho h9c vien co sa 1ST thuyet va nguyen 1' thuc hien cila cac 

phucmg phap nhi8u xa (nhi'eu xa tia X, nhi'L xa din tir, nhfeu xa notron), Cac phucmg 

phap hien vi (hien vi quang h9c, TEM, STEM, SEM); cac phucmg phap hien vi dAu 

do quet (hien vi luc nguyen tir (AFM), hien vi du do quet hieu frng xuyen ngAm 

(STM), hien vi luc tir (MFM), hien vi quang h9c quet truarng gAn (SNOM) 

3. Muc tieu ciia hoc phAn 

- Kin thtic 

+ CO1: HQC vien duac trang bi cac kin thirc ve viec ca so.  1ST thuyet, nguyen 1ST 

va irng dung cling nhu uu nhuvc diem dm caz phuang phap phan tich chat ran nhu cac 

phuang phap nhiL xa, cac phuang phap hien vi du do quet hieu *rig xuyen ngAm, 

hien vi lye tir, hien vi quang h9c quet tnremg gAn va rnOt se loai hien vi du do quet 

khac. 

1 



- KST nfing 

C01: ICY nang tim kiem thong tin, ky nang d9c tai lieu tieng Anh, k9 nang doe 

ket qua va phan tich cac gian de/phe phan tich chat fan. 

CO3: 1(5,  nang lam viec nh6m hieu qua, truyen dal tri thirc den ngueri ding 

nganh va nhung nguen khae. 

- Min tkr chü va trach nhqm 

C04: Co tu duy phan bin, bao v va chiu trach nhiem v nhfing ket 141 

chuyen mon 

A 	A 	 X 4. Chun du ra cila hgc phan 

H9c phan dong g6p cho chuan du ra cüa chuang trinh dao tao (kSi hieu PLO: Program 

learning Outcomes) theo mirc d sau: L = Müc thap; M = Müc trung binh; H = Mire 

cao. 

Mix tieu hoc 

phan(C0s) 

Chun du ra h9c phan(CLOs) 
Chu'an du ra 

CTDT(PLOs) 

Mir c Q 

dat ductc 
KS/ hieu MO ta. 

(1) (1) (3) (4) (5) 

Kin thtie 

CO1 CLO 1 

Sau khi hoan thanh h9c phan 

cac phuong phap phan tich cu 

true tinh the va hinh thai h9c, 

ngu&i h9c c6 kha nang phan tich 

va doe cac ket qua gian do cu 

trite tinh the, thanh phan pha, 

kich thuac hat va hinh thai hoc 

dm vat lieu. Phan tich va doc 

cac ket qua ve cac loai anh hien 

vi quang h9c va hien vi din tr. 

PL01, PLO4 M 

KST Wang 

CO2 CLO2 
Sau khi hoan thanh h9c phan, 

h9c vien c6 k5' nang doc tai lieu 

tieng Anh, k57 nang dc ket qua, 

PL04, PLO7 M 

2 



va phan tich du lieu, phan tich 

cac gian d6/ph6' chira thong tin 

ve thanh phdn, cu true va hinh 

thai vat li'eu 

CO3 CLO3 

K'y nang lam viec nhom hi'eu 

qua, 	truyen dat tri thirc den 

nguai ding nganh va nhang 

nguori khac 

PLO5 L 

Mire tty chi' vã trach nhiem 

C04 CLO4 

Nguai hoc có nx duy phan bin, 

bao ve va chiu trach nhiem ve 

nhfing ket luan chuyen m8n 

PL011 L 

L = Müc thdp; M = Müc trung binh; H = Müc cao. 

5. Tai lieu phuc vu mon h9c 

Giao trinh chinh: NguyZn Nang Dinh, Cac Phumg Nap Phan Tich Vat 

Lieu, NXB DO Hoc Quec Gia, 1017. 

Le va TuAn Hung, Kji' thuat phan tich vat lieu, NXB 

Dai HQC Qu6c Gia TP.HCM, 1013. 

Tai lieu tham khao: Trdn DO Lam, Cac plucang phap phan tich hoa l.) vat 

lieu, NXB KHTN&CN, 1017 

Sam Zhang, Materials Characterization Techniques, 

CRC Press, 1008 

6. Phwang phip, hinh thfrc t chtic day h9c 

Phirang phip, hinh thtic 

tii chfrc day h9c 

Muc dich CDR cua HP dat 

dUVC 

Din giang Cung cdp cho ngrai hoc cac 

kin thuc ve ca sa lY thuyet va 

nguyen lY thkrc hien dm cac 

phuang phap nhi'eu xi va cac 

CLO1 



phuong phap hie'n vi quang h9c 

\fa hie'n vi d*1 tfx, call tao hoat 

d'Ong va uu nhu6c dim dm cac 

phuong phap phan tich cu trac 

va hinh thai cna vat ran 

Dam thoai, van dap Gill') nguad h9c th6i quen trao 

di; bay to quan dim cá nhan, 

dao sau suy nglif trong khi h9c 

tap, ren lu)n kha nang trinh bay 

va phan bin. 

CLO 1 -CLO4 

Dat va giai quy6t van d Phat huy tinh tich cuc, tv giac, 

clul d6ng, sang tao dm nguoi 

h9c; bOi dual-1g phuang phap tiy 

h9c, ren luy@i la 'fang van dung 

kin thirc vao thuc tin. 

CL01-CLO4 

Thao luan, Seminar Giiip ngu6i h9c tang tinh chi' 

ang, lqi nang d9c, phan tich tai 

Ru, tom tat, lam vi& nhom va 

trinh bay van de khoa h9c. 

CLO 1 -CLO4 

7. Kê hoach giang day chi tit 

Buiiii hcc Ni)i dung CDR iwc 

phAn 

( 1 ) (2) (3 ) 

1 

(3 Wet) 

MO DAU: TONG QUAN VE CAC PHU'ONG PHAP 

1-I' 	P AN TICH CAU TRUC TINH THE VA HiNH THAI 

HQC 

I. Cac phucmg phap nhi8u xa. 

I.I. NhiL xa Tia X 

1.1. Nhi6u xa tia din tit 

1.3. Nhi6u xa notron 

CLO 1 -CLO2 

4 



Cac phirang phap hien vi 

11.1. Phuang phap hien vi quang hoc 

11.1. Phuong phap hien vi din tir quet (SEM) 

11.3. Phuang phap hien vi din tir truyen qua (TEM) 

11.4. Phucmg phap hien vi din tir quet truyen qua 

(STEM) 

Cac phuang phap hien vi du do qua 

III.1 . Hien vi hyc nguyen dr (AFM) 

111.1. Hien vi du do quet hieu frng xuyen ngam (S TM) 

111.3. Hien vi hyc tir (MFM) 

111.4. Hien vi quang h9c quet truemg On (SNOM) 

Throng din tir hoc (6 filet) 

Tim hieu ve tuang tac tac birc xa din dr va chum din 

tir khi tucmg tac veri vat lieu. 

1 CHUONG 1. PHIYONG PHAP NHIEU XA TIA X CLO 1 -CLO2 

(3 tit) 1.1. Ban chat tia X-Cach tao tia X 

1.1.1. Ban chat tia X 

1.1.2. Cach tao tia X 

1.2. Ph e tia X 

1.2.1. Ph e lien tuc 

1.2.1. Pile vach 

1.3. Cac tinh chat dm tia X 

1.3.1. Hien twng tan xa tia X 

1.3.2. Hien tucmg hap thv tia X 

1.3.3. thig dvng hien Wong hap thv tia X 

1.4. Hien Wong nhieu xa tia x ten tinh the 

1.4.1. Cac phuang trinh nhieu xa 

1.4.2. Phuong trinh nhieu xa Laue 

5 



1.4.3. Phuang trinh nhieu xa Bragg 

1.4.4. Nguyen tAc chung dm cac phucmg phap nhiL xa 

tia X 

Hwong din tir hoc (6 tit) 

So sanh cac phuang phap tao ra tia X, giai thich ve cac 

chiim tia Ka, K13, cac loai mang tinh the,... 

3 1.5. Phuang phap nghien ciru da tinh the CL01-CLO3 

(3 tit) 1.5.1 Phuang phap Nit 

1.5.2. Phuang phap Debye-Scherrer 

1.5.3. Phan tich anh tia X 

1.6. Phuang phap Laue 

1.6.1. Ding cv chip 

1.6.2. Phan tich anh Laue 

1.7. Phuang phap nhieu xa Ice 

1.7.1. Nguyen tAc ghi nhieu xa 

1.7.2. Cu tao may nhieu xa ke 

1.8. Nhieu xa tia din tir 

1.8.1. Cach tao tia din tir 

1.8.2. Nguyen tac thuc hien nhieu xa tia din tir 

Bai tap (1 tiet) 

Hwong dein tir hpc (6 tit) 

Tim hi'eu so sanh dc diem img dvng cac phtrang phap 

nhieu xa khac nhau. 

4 CHUONG 2. PHU'ONG PHAP HIEN VI QUANG HQC CL01-CLC2 

' (3 tit) VA HIEN VI DIN TU.  TRUYEN QUA 

2.1. Plurang phap hien vi quang hoc 

2.2. Kinh hi'en vi din tit truyen qua (TEM) 

2.2.1. Nguyen tAc cu tao va lam viec dm TEM 

6 



2.2.2. Cac che dO do anh TEM 

2.2.3. U'u va nhugc diem dm TEM 

2.2.4. thig dung 

Hwang an ty• kw (6 tiM 

So sanh cu tao hog &ling dm hien vi quang h9c va 

TEM, xac dinh giai han dO phan giai 

5 CHUONG 3. PHISONG PHAP HIEN VI DIN TO CL01-CLO2 

(3 tit) QUET (SEM) 

3.1. Tuang tac dm chilm din tit voi vat ran 

3.1.1. Dien dr thir cap SE 

3.1.2. Dien -lir' tan xa ngugc BE 

3.1.3. Hien tugng huYnh quang 

3.1.4. Hien Wang Oat tia X 

3.2. Cu tao va hoat dOng dm SEM 

3.2.1. CL tao 

3.2.2. Nguyen tac hoat dOng 

3.2.3. Chun bi m'au 

3.3. Cac ilk diem dm SEM 

3.3.1. Nang sat phan gial 

3.3.2. Cac loai detector 

3.3.3. Liu nhugc diem cila SEM 

Hirowg an tv h9c (6 tilt,) 

- On lai kin thirc Chuang 1,1,2; 

- Chuan bi WO dung cila buOi hgc ke tip. 

6 Thao luan ve img dung phucmg phap XRD trong phan CL01-CLO4 

(3 tit) tich cu titc, pha dm vat ran 

Htrowg dein tv h9c (1,5 ti:et) 

- Tie') tic chuan bi nOi dung bao cao seminar (nu chua 



bao cao) nhu dã dugc phan cong a buOi hoc k'e tip. 

- Tim hieu cac chil de bao cao dm cac nhom khac de CO 

the' at cau h6i, phan bin va trao di. 

7 

(3 tit) 

CHUONG 4. CAC PHUONG PHAP HIEN VI DAU DO 

QUET 

4.1. Hien vi lgc nguyen tir 

CL01-CLO2 

4.1.1. Lich sir kinh hien vi hic nguyen ill' (AFM) 

4.1.2. du tao 

4.1.3. Nguyen 1ST hog dOng 

4.1.4. Cac die dO ghi anh 

4.1.5. U'u va nhugc diem cita AFM 

4.1.6. trng dvng 

Thiltng den ty• h9c (6 diet) 

- On lai kin thirc Chuang 4; 

- Chun bi nOi dung dm buOi h9c ke tip. 

8 4.2 Hien vi du do quet hieu irng xuyen ngAm (STM) CLO 1 -CLO2 

(3 tiet) 4.2.1. Qua trinh lich sir 

4.2.2. Nguyen 1' hot dOng 

4.2.3. CAu tao dm STM 

4.2.4. U'u va nhugc diem cUaSTM 

4.2.5. ting dling 

4.3 Hien vi luv tir (MFM) 

4.3.1 Lich sti. hien vi hfc tit (MFM) 

4.3.2 Cali tgo 

4.3.3 Nguyen lY hogt d'Ong 

Hweing dlin tv h9c (6 tit) 

- So sanh dc diem img dung dm AFM va STM 

- Chuan bi nOi dung cila bu6i 119c k6 tip. 

8 



9 

(3 tit) 

4.3.4 Cac che' d6 hoat dOng 

4.3.5 UU va nhugc dim MFM 

4.3.6 Ong dung 

4.4. Hie'ri vi quang h9c quet tnremg gAn (SNOM) 

4.4.1. Gieri han phan giai cua kinh hie'n vi quang h9c 

4.4.2. Quang h9c truemg gAn 

4.4.3. Cac ch6 d6 ghi anh 

CLOI-CLO2 

4.4.4. D6 phan giai SNOM 

4.4.5. iTng dung dm SNOM 

Hwang diin 4r h9c (6 tih) 

- So sanh dc dim dng dung dm hie'n vi quang h9c va 

SNOM 

- Chun bi n6i dung dm bu6i h9c ke' tie'p. 

10 Bai tap (1 tit) CL01-CLO4 

(3 tit) Thao 14n NT".  *rig dung phuang phap hie'n vi quang hoc, 

SEM, TEM trong phan tich hinh thai vat rAn 

(1 660 

Huang dins 4r h9c (1,5 dt) 

- Tip tic chuAn bi n6i dung bao cao seminar (nu chua 

bao cao) nhu cid dirac phan cong a bu6i h9c k6 tip. 

- Tim hie'-u cac chii a bao cao dm cac nh6m khac de' co 

the' dat cau hoi, phan bin va trao di. 

11 Thao luan ve dng dung phuang phap AFM, STM trong CL01-CLO4 

(3 ti6t) phan tich hinh thai vat rAn 

Hwang diin tif h9c (1,5 ti't) 

- Tip tuc chuAn bi nai dung bao cao seminar (n6u chua 

bao cao) nhu dã duac phan cong a bu6i hoc k6 ti6p. 

- Tim hie'u cac chi' a bao cao dm cac nhom khac de' c6 

the' dat cau hoi, phan bin va trao di. 



11 
	

Thao luan v irng dung phirang phap MFM, SNOM trong CL01-CLOL 

(2 Wet) 
	phan tich hinh thai vat r'an 

Hwang drin tr h9c (1,5 diet) 

On tap 

8. Dinh gia litt qua h9c tap 

Sir dung thang 10 diem cho tAt cã cac hinh thirc danh giá trong h9c phan 

STT 

Hinh 

thtiv 

dinh 

gia 

Tieu chi danh gia 

Thhi 

dim 

CDR 

cita 

HP 

Tr9ng 

so 

1 
Qua 

trinh 

- Mix dO tham gia day dil va tich cyc cac 

butii hpc 

- Bai tap ve nha: Bai lam diing va day dn. 

- Bai thuy -et trinh: Mirc do chuan bi, nof)i 

dung, IcS'T nang truyen dat. 

- Thcio luan, hoat clang nhoni: Mire dO 

chuan bi, nOi dung kin thirc, lc-S'T nang 

truy'en dat, soi ntii, the hien dirgc quan 

dim ca. nhan. 

CLOI 

CLO4 

40% 

1 
Cuoi 

kj7 

,B- 
, 

ai kiem tra van clap/tieu hian: Can cir 

vao dap an deh  danh gia hoc chat luong 

tie'u luan. 

CLO1 

- 

CLO2 

60°A 

9. Thong tin vt gifing vien 

9.1. Giang vien 1 

HQ va ten: Le Thi Ngpc Loan 

Chirc danh, hpc ham, hpc vi: Giang vien chinh. Tien ST 

Email: lethingocloan@qnu.edu.vn 
	

Dien thoai lien he: 0961960629 

9.1. Gifing via 2 

- H9 va ton: Hoang Nhat Hieu 

Chirc danh, h9c ham, h9c vi: Giang vien chinh 
	

Tien ST 

10 



TS. Hoang Nht Hieu 

O‘ C  
TRLIONG 
DAI HQC 

QUY N 

A7I-11FX TRVONG 

HItU TRIgiNG 

PGS.TS, Doan Bite Titng 

- 	hoantmhathictirrtinuedu.vn 
	

Dien thoai lien he: 09130669377 

10. Cac guy dinh chung 

Cain U...21 ciia giang vien 

Darn bao ding nei dung va the° 1<*J hoach 

giang day cna Nha twang, dung phirung thirc 

dnnh gin. 

Yeti cal chii vai sinh vien 

Tich cue tham clu lop hgc, chn deng tiep thu 

kien thirc, 	!loan thanh bai tap throe giao, chU 

deng trao (lei cac van de lien quail den bai 

giang vai giang vien, va tich cue 	lam viec i  

nhom de hoim thanh tot cac bin seminar va cite . 

nhiem vu hoc tap khac 

Quy dinh ye tham du lop hoc 
Di hgc titling gig, khOng lam viec rieng trong 

gig lige. 

Quy dinh ve hanh vi trong kip hoc Tap trung va sal noi trao doi. 

Quy dinh ve hoc vu Theo quy dinh chung cat Trugng. 

Cac quy dinh khac Theo quy dinh chung cila Twang. 

Binh Dinh, ngaya.3 thong lakini 2021 

GIANG VIEN BIEN SOiltN TRIfoNG 130 MON TRUONG KHOA 

     

TS. Le Thi Ng9c Loan PGS.TS. Nguyen Minh Virang TS. Nguyen Le Tu‘in 



TRVONG DI HOC QUY NHON ONG HOA x A HO! CHU NGHiA VItT NAM 
KHOA KHOA HOC TV NHIEN 	 DOcl4p — Tv do — Hqhh phtic 

------ 

BE CVONG CHI TIET 

HOC PHAN: THI1C HANH VAT Li7  CHAT RAN 1 

Ma luic phan: VLCR 507 

Ten tieng Anh: Practice of Solid State Physics 1 

1. Thong tin chung ye hoc phin: 

Ten h9c phan: Thuc hanh Vat 1S,  chit ran 1 

- Ma h9c phan: VLCR 507 S6 tin chi: 02 

Loai h9c phan: Bat buOc 

Cac h9c phan h9c truck: An toan lao dOng, Vat 1' chat ran nang cao 

Cac yeu cu khac di vi h9c phan (nu c6): 

Phan gi6 tin chi di vai cac boat &ling: 

+ Thuc hanh, thuc tap: 60 ti6t 

+ Tu h9c: 30 tit 

Khoa phu trach h9c phan: Khoa Khoa h9c tu nhien. 

2. MO ti hoc phAn 

HQC phan nay trang bi cho h9c viên cac kin thirc co ban v6: co so.  IS/ thuy6t, cac 

(lac trung, cac tinh chat dm vat ran; tinh chat din, nhiet-din, quang-din dm vat lieu 

(kim loai, ban din), tinh chat tit dm vat lieu tir (sat tit, ferrit dr) 

D6ng thoi trang bi cho h9c vien nhi-mg ki thuat thuc nghiem co. ban trong viec 

khao sat va nghien ciru cac tinh chat dm vat lieu, xac dinh cac thong s6 dac trung cña 

vat lieu kim loai, vat lieu ban an, vat lieu dr: dO dan din hay din tr& suat, h sto nhiet 

din tra, dO rOng vimg cam, mirc nang luong Fermi, n6ng dO hat cran din, dO linh dO 

dm hat dan din, hieu din the' tip xiic, nhiet di) Curie, cam img tir du, cam irng tü bao 

hoa, tr tnremg khang, da.c tang V-A. 

Tren co.  seY nhirng kin thirc duoc trang bi, h9c vien c6 th6 tin hanh cac thi 

nghiem nghien CtiTU v vat RU, vat 1S,  chat ran. 



3. Muc tieu cüa hoc phAn 

- Kit& thuT 

+ C01: Gifip h9c vien nam viing va kiem tra lai cac nguyen 1ST, dinh luat, hien 

ung, hien tircmg ca ban trong linh vue Vat 1ST chat rAn, trong cac vat 1iu kim loai, ban 

an, vat lieu sAt dr. 

+ CO2: Giip h9c vien hieu ro, phan tich Va danh gia m6i lien he gifra cac dai 

lirong vat 1, cac dai hrong dc tnrng v din, nhiet, th, quang cüa cac vat lieu. 

KST nang 

CO3: CO k5T" nang thu thap, t6ng hqp s6 lieu thu dtrov tir cac hin tuong, ciLa 

trinh vat 1ST din ra trong thi nghiem Vat 1ST chat ran. 

C04: CO k'ST nang phan tich, danh gia cac s'6 lieu co dugc de xac dinh cac dai 

Ku:mg dAc trung cüa vat lieu, cac dai lugng Vat 1ST can tim. 

Mire tkr chit va trach nhiem 

+ C05: CO thai d6lam viec can tong, chinh xac, trung thuc, trach nhiem.C6 

nang tu tin hanh thi nghiem, danh gia, nhan xet kat qua thu duqc, de xuat va kin nghi 

c6 gia tri khoa hoc trong thi nghi'em Vat 1' chat fan. 

4. Chun din ra cüa h9c phAn 

HQC phan dong g6p cho chuan dau ra cüa chucmg trin.h dao tao (k-ST hieu PLO: Program 

learning Outcomes) theo müc d6 sau: L = Mirc alp; M = Mirc trung binh; H = Mirc cao. 

Mile tieu 

h9c 

phan 

(COs) 

Chua'n djau ra hyc phAn (CLOs) 
Chuan d'Au 

ra CHIT 

(PLOs) 

MUT dY 

(14t 

dtrve. 1(3"/ hien MO ta 

(1) (2) (3) (4) (5) 

Ki& thin 

CO1 CLO1 

Sau khi hoan thanh h9c phan Thuc 

hanh Vat 1ST chat fan 1, ng-troi hoc c6 

kha nang phan tich duqc cac nguyen 

1ST, dinh lust, hieu img, hien tucmg ca 

ban trong rinh vuc Vat 1ST chat fan. 

PLO1 M 



CO2 CLO2 

Sau khi hoan thanh hgc phan Thgc 

hanh Vat 1ST chAt rAn 1, ngtrai hgc Co 

kha nang phan tich va danh gia m6i 

lien he gicra cac dai lugng vat 1ST, cac 

di krgng ac tnrng v'e din, nhiet, 

tir, quang dm cac vat lieu. 

PLO1 1-1 

1{57 hang 

CO3 CLO3 

Sau khi hoan thanh hoc phan Th‘rc 

hanh Vat 1ST chAt rAn 1, ngued hoc CO 

kha nang phan tich so lieu thu dtrgc 

dr cac hien tugng, qua trinh vat 1ST 

din ra trong thi nghiem Vat 1ST chat 

rAn. 

PLO4 M 

C04 CLO4 

Sau khi hoan thanh hgc phAn TIArc 

hanh Vat 1ST chat rAn 1, nguoi hgc c6 

kha nang phan tich, danh gia cac se) 

lieu, kect qua thi nghiem c6 dugc d'e 

xac dinh cac di lugng ac trtrng dm 

vat lieu, cac dai lugng Vat 1ST can 

tim. 

PLO5 H 

Mtic tv chii va trach nhit'in 

CO5 CLOS 

Sau khi hoan thanh hgc phan TIAN 

hanh Vat 1' chat fan 1, nguoi hgc c6 

kha 'tang tkr tin hanh thi nghiem, 

phi hgp voi hgc vien khac thu thap 

s'6 lieu thi nghiem; van dung vao qua 

trinh khao sat, nghien cu tinh chat 

dm vat lieu; Co kha nang phan tich, 

nhan xet, so sanh k'et qua thu duvc, 

d xuAt va kin nghi c6 gia tri khoa 

hgc trong thi nghiem Vat 1ST chAt rAn. 

PL010, 

PL011 
M 

.•••• 



5. Tai 1iu phpc vp mon hpc 

Gido trinh chinh: [1] Nguien Minh \racing, Hoang Nhat Hieu, Nguyen \Tin 

Nghia, Nguy& Ng9c Khoa Throng, Nguy8n Tu, Giao trinh 

Thgc hanh Vat lfi chdt riin (Luu hanh nei be), 2016. 

Tai lieu tham khao: Phang He, Phan Quec Pho, Gicio trinh Vat lieu ban dein, 

Nha xuAt ban Khoa hoc valCy thuat, 2008. 

Pham Ng9c Nguyen, Giao trinh 1(37 thuat phii n tich Vat 

l.), Nha xuAt ban Khoa h9c va kS7thuat, 2004. 

Ben 	G. 	Streetman, 	Sanjay 	Banerjee, 	Solid State 

Electronic Devices, Prentice hall International, INC, 2000. 

Cac logi hoc lieu khac: 

6. Phtrang phap, hinh fink to chlic d#3/ hQc 

Phtrong phip, hinh Hint 

t6 chirc day liQc 
IVInc dich 

CDR ciia HP 

dat dircrc 

Din giang 

Cung cAp cho h9c vien he theng kin 

thirc ye ca sa lY thuyet lien quan den 

cac bai thi nghiem. 
CL01, CLO2 

Bai tap lam 

Nghien dm khoa h9c 

Phat huy tinh tich cuc, chil deng, sang 

tao dm hpc vien; bei duong phuang 

pilaf) tu h9c, ren luyen ki n'ang van 

ding kien thirc vao dux tin; giiip h9c 

vien co the tin hanh cac thi nghiem 

nghien ciru ve vat lieu, vat 1S1 chAt r&n. 

CL01, CL02, 

CL03, CL04, 

CLOS 

7. Ke ho#ch giang dn,  chi tit 

Bu6i hcic Ni dung 
CDR 

ciia HP 

1 

(5 tit) 

BM Mo' dAU 

- Tim hiC'u mOt s6 dmig cv thi nghi'em CO trong h9c phAn. 

CL01, 

CLC2 



- Tim hi6u cach sir ding phan m'Lla xix 1ST s6 Ru 

- Tu. hoc (2,5 tit) 

2 

(5 ti6t) 

Bai 1. Khao sat hien tulyng tir tr'Z' cum Nit lieu sit tir 

1.1. Mix dich 

1.2. Ca sal* thuye't 

1.3. Thi6t bi thi nghie'm 

1.4. Cac btrac tin hanh 

1.5. Xir 1ST so lie'u va phan tich 1c6t qua 

- Tty h9c (2,5 titt) 

CLO 1, 

 

 

 

CLOS 

3 

( 5 ti6t) 

Bai 2. Khao sat sty chuyen pha cua v4t lieu sit tir 

2.1. Mix dich 

2.2. Ca so. jr  thuye't 

2.3. Thie't bi thi nghi(em 

2.4. Cac buck tin hanh 

2.5. Xir 1ST so Ru va phan tich k6t qua 

- Tty h9c (2,5 titt) 

CLO 1, 

 

 

 

CLOS 

3 

(5 tit) 

Bat 3. Me dinh laing dO dm din tit' trong ban din Ge pha tap 

loai n 

3.1. Mix dich 

3.2. Co so' 1' thuyect 

3.3. Thie't bi thi nghini 

3.4. Cac buck tin hanh 

3.5. Xir 1' st) Ru va phan tich k6t qua 

- Tv h9c (2,5 tit) 

CL01, 

CL02,. 

 

 

CLOS 

5 

( 5 fiat) 

Bai 4. Me dinh dt) linh Ong dm 16 tiling trong ban din Ge pha 

tap loai p 

4.1. Mvc dich 

4.2. Ca so' 1' thuy6t 

CLO 1, 

 

 

 



4.3. Thiat bi thi nghi0i 

4.4. Cac buoy tin hanh 

4.5. Xir 1' s6 Ru va phan tich k6t qua 

- Tv hoc (2,5 titt) 

CLC5 

6 

( 5 tit) 

Bai 5. Khao sat sv phi thucic ciia din tar kim lovi vao nhi;et 

110.  

4.1. Mvc dich 

5.2. Ca sa 1ST thuyo't 

5.3. Thi6t bi thi nghi@n. 

5.4. Cac buck tin hanh 

5.5. Xir 1ST ski WO va phan tich k6t qua 

- Tv hvc (2,5 tit) 

 

 

 

 

CLC5 

7 

(5 tit) 

Bai 6. Khdo sat sty phi thm)c ciia MO trik ban an vac) nhqt 

". 

6.1. Mvc dich 

6.2. Ca so.  1' thuy6t 

6.3. Thio't bi thi nghi0i 

6.4. Cac buck tin hanh 

6.5. Mr 1ST so' li41 \TA phan tich 1c6t qua 

- Tv hvc (2,5 tit) 

 

 

 

CL0.4, 

CLC5 

8 

( 5 tit) 

BM 7. Khao sat dc trung titp xfic ciia lop chuyen flip p-n 

7.1. Mvc dich 

7.2. Cu so 1ST thuy6t 

7.3. Thi6t bi thi nghim. 

7.4. Cac buck tin hanh 

7.5. Xir 1' ski Ru va phan tich ke't qua 

- Tv hvc (2,5 tit) 

 

 

 

 

CLC5 

9 Bai 8. Khdo sat mi.it s6 d'Vc tinh ciia pin m'Vt WA CLO 1 , 



(5 fiat) 8.1. Mvc dich 

8.2. Ca sa 1ST thuyat 

8.3. Thiat bi thi nghiam 

8.4. Cac buck tin hanh 

8.5. Xir 1' se) liau va phan tich kat qua 

- Ti h9c (2,5 tit) 

 

 

 

CLOS 

10 

(5 tit) 

Bai 9. Mc dinh intic 'fang Itryng Fermi ciia kim loai 

9.1. NTIvc dich 

9.2. Ca ser1ST thuyat 

9.3. Thiat bi thi nghiam 

9.4. Cac btrac tin hanh 

9.5. Xir 1' s6 liau va phan tich kat qua 

- Tv hoc (2,5 tit) 

 

 

 

 

CLOS 

11 

(5 fiat) 

Bai 10. Khao sat dc tinh dm quang fro' 

10.1. Mkic dich 

10.2. Ca sa1ST thuyat 

10.3. Thie't bi thi nghim 

10.4. Cac bueic flan hanh 

10.5. Xir 1ST so liau va phan tich kat qua 

- Ty h9c (2,5 tit) 

 

 

 

 

CLOS 

12 

(5 fiat) 

Bai 11. Khdo sat dc trung quang din ciia laze ban can 

11.1. Mvc dich 

11.2. Ca ser 1' thuyat 

11.3. Thiat bi thi nghiam 

11.4. Cac buac tin hanh 

11.5. Xir 1ST st) liau \TA phan tich kat qua 

- Tkr h9c (2,5 tit) 

CL04,  

 

 

 

CLOS 

c .\  



Danh gia ket qua hcic tap 

Diem trung binh Ong dm diem cac bai thgc hanh trong h9c phan (dirge lam troll 

den mOt chit sO thap phan) la diem dm HP thgc hanh. 

Thong tin v giang vien 

9.1. Giang vien 1 

- H9 va ten: Nguyen Van Nglifa 

Chuc danh, h9c ham, h9c vi: Giang vien chinh, Tien Si 

Email: nguyenvannghia@qnu.edu.vn 	Dien thoai lien he: 0905316268 

9.2. Gifing vien 2 

H9 va ten: Nguye'n Ng9c Khoa Truang 

Chirc danh, h9c ham, h9c vi: Giang vien chinh, Thac Si 

Email: nguyenngockhoatruong@qnu.edu.vn  Dien thoai lien he: 0905763600 

10. Cac quy djnh chung 

Cam ket cua giang vien Dam bao dung nOi dung, thing lich day \fa dung 

phuorng thirc danh gia. 

Yeti cu di vai h9c vien Thgc hanh day du cac bai quy dinh. Tich cgc, 

chil dOng trong lux tap, can than trong thao tac 

thi nghiem 

Quy dinh ve tham dg lap h9c Di h9c dung gia, khong lam viec rieng trong 

gib' h9c. 

Quy dinh ve hanh vi trong lop h9c Tap trung va soi nei trao dOi. 

Quy dinh ve h9c vg Theo quy dinh chung dm Twang. 

Cac quy dinh Ichac 



HIEU TRU.6NG 

1U TRONG 
TRIANG 
DA11-1QC 

`')U,.`( NH 

Binh Dinh, ngay0.3 thang akiini 2021 

CLANG VIEN BIEN SON TRUUNG BO MON 	TRUUNG KHOA 

TS. Nguy6'n Van Nghia PGS.TS.Nguy.6n Minh Vuang TS. Nguyen Le Tuan 

\1J 
ThS. Nguyen Ngoc Khoa Throng 

POSITS, Doan Dic Ring 



TRU'ONG DI HOC QUY NHON ONG HOA xA HO! CHU NGHTA VII' NAM 
ICHOA KHOA HOC TV NHIEN 	 Dc 14p — Tv do — Hph phtic 

DE CU'ONG CHI TIET 

HOC PHAN: VAT LIEU VA LINH KIN BAN DAN 

Ma hoc phAn: VLCR 508 
Ten tieng Anh: Semiconductor Materials and Devices 

1. Thong tin chung v hoc phdn: 

Ten h9c phan: Vat lY va vat lieu ban clan 

Ma h9c phan: VLCR 508 	SO tin chi: 3 

Loai h9c phan: 	Ba't bu.oc 

Cac h9c phan h9c truac: Vat 1S, chat ran nang cao, Vat IS/ va cong nghe vat lieu nano 

Case yeu cu khac di vài h9c phan: h9c vien on tap tusk cac kin thirc ve vat IS,  clai 

cucmg, phucmg trinh vi phan 

- Phan gia tin chi di vói cac hoat d6ng: 

+ Nghe giang l thuyet: 	33 tit 

+ Lam bai tap tren lop: 	6 tiet 

+ Thao luan 	 6 ti6t 

+ Thuc hanh 	 6 tilet 

+ Tu h9c: 	 84 gier. 

Khoa phu trach h9c phan: Khoa Khoa h9c tu nhien 

2. Mb la hoc phAn 

HQC phan trang bi cho ngued h9c kin thirc ca ban ve cu truc tinh the,cau tnac 

\Tung nang luang dm chat ban dan; khai niem, tinh chat va dc tnxng ca ban dm vat lieu 

ban dan; Phan loai vat lieu ban clan; Tip xfic kim loai-ban clan, chuyen tip p-n d6ng 

chat, chuyen tip p-n di chat, eau truc MOS; Ca che hot dOng va ung dung cac linh 

kin ban dan th6ng dung nhu diode, Transistor ltro'ng cuc (BJT), Transistor phat xa 

tnxerng (JFET, MOSFET) va mOt s6 linh kin quang din dr thong dung nhu diode phat 

quang, pin m4t tred, photodetector va laser ban dan; Ban clan có kich thuac nanomet. 

Ngoai ra, h9c phan con gieri thieu cho h9c vien mOt s bai thuc hanh lien quan den khao 

sat anh huemg cüa nhiet c16 len dc tiling IV dm diode p-n, qua trinh che to cac vat 1* 

ban clan co kich thuov nano va nghien ciru sv thay di tinh chat din dm vat lieu ban 

dan co kich thuot nano trong cac dieu kin moi tnremg khac nhau nhu anh sang, m6i 



truang kh8ng khi,... 

3. Muc tieu cfia hcpc pilau (kST hieu COs) 

- Kin thtic 

+ C01:Van dung dirge cac kin thirc co ban ve Toan hgc, I-16a hoc va Vat 1ST trong 

viec phan tich cac d4c trung Ca ban cna vat lieu ban dan, giai thich cac tinh chat quarig 

va tinh chat van chuyen hat dan dm vat lieu ban clan; phan loai cac vat lieu ban dan va 

cong nghe che tao ban dan. 

+ CO2: Ap dung dugc cac kin thirc ve bo'n tip xñc ca ban bao gm tip Vic p-n 

deng chat, tip xüc kim loai-ban dan, tip Vic di chat va cu trac MOS trong viec phEn 

tich nguyen 1ST hoat &ling dm cac linh kin ban clan thong dung nhu diode, Transistor 

ludng crc va Transistor phat xa tnxamg) Ara cac linh kin quang din tr photodetector, 

pin quang dien, LED \TA LASER ban dan). Giai thich dugc cac hien tucyng vat 1' trong 

ban clan thap chieu 

- K57* 'fang 

+ CO3: Co lcS-T nang lam viec nh6m hieu qua \TA kha nang truyen dat kin thirc thorg 

qua thuyet trinh. 

Co k'S'T nang ngoai ngir chuyen nganh trong viec tip can tai 1iu hgc tap A.-a. 

cac Vet qua nghien ciru mai trong linh wc vat lieu va linh kin ban dan. 

- Müc tu chfi va trach nhiem 

Co tix duy phan bin, phe phan va chiu trach nhiem v nhang ket luan eta 

mirth trong linh vgc vat 1, vat lieu va linh kin ban dan. 

4. Chui'n (fail ra cüa hue phAn(IcSi hieu CLOs) 

Mc tieu 

h9c 

pilau 

(COs) 

Chun dam ra h9c phan (CLOs) 
Chun 

dAu ra 

CTDT 

(PLOs) 

WIT 0 

dong 

Op KS/ hieu Mo fa 

(1) (2) (3) (4) (5) 

Mtn thirc 

CO1 CLO 1 

Sau khi hoan thanh hoc phan Vat lieu va 

linh kien ban dan, nguai hgc c6 kha 

nang van dung dugc cac kin thirc ca 

ban ve Toan hgc, Eloa hgc va Vat 1' a 

PLO 1 

PLO2 
M 



giai guy& cac van a lien quan den cu 

truc nguyen tir, mpg tinh the, mpg 

dao, lien ket va sai hong trong vat ran, 

\rang rang lugng trong vat ran, phan 

bit kim .loai, din moi va ban dan diira 

vao mo hinh dai nang lugng. 

CLO2 

Sau khi hoan thanh hgc phan Vat lieu va 

linh kin ban dan, nguoi hgc có kha 

nang van dung dugc dugc cac kin thirc 

ca ban ve electron dan va 18 tr6ng trong 

ban dan, khi luvng hi'eu dung, ham mat 

d6 trang thai, phan be; Fermi — Dirac, 

ban an tinh khiet va ban dan pha tap 

trong viec xac dinh neng d6 hat clan va 

mire Fermi trong trang thai can bang. 

PLO1 M 

CLO3 

Sau khi hoan thanh hgc phan Vat lieu va 

linh kien ban dan, ngtr6i h9c c6 kha 

nang gial guy& dugc cac bai toan \fa 

phan tich dugc cac dir lieu thuc nghiem 

ve ban dan trong trang thai kh6ng can 

bang (ban dan bi anh huong boi din 

truong, tir trtrong, birc xa dien tir va sr 

chenh lech mat d6 hat clan trong ban 

dan). 

PLO1 M 

CO2 CLO4 

Sau khi hoan thanh hgc phan Vat lieu va 

linh kin ban dan, nguoi hgc có kha 

nang Ai) dung dugc cac kin thirc ve b6n 

tip xtic ca ban bao gem tip xitc p-n 
A 	A 	7, 

dong chat, ti p xuc kim loai-ban dan, 

tip xitc di chat va cau tritc MOS trong 

viec phan tich nguyen 1S, boat dOng dm 

cac linh kin ban dan thong dung nhu 

diode, 	Transistor 	ltrang 	cue 	va 

Transistor Oat xa truimg va cac linh 

PLO! M 

RIA 
Al I 
lY 



kin quang din tir (photodetector, pin 

quang din, LED va LASER ban clan). 

CLOS ' 

Sau khi hoan thanh hoc phAn V'at lieu va 

linh kin ban dan, ngu6i hgc c6 kha 

nang giai thich dugc cac hien tirgrig vat 
A 	A ban 	d an 1' trong he ban dan thap chieu, sir hinh 

thanh mang m6ng va cac c6ng nghe che 

tao mang ming. 

PLO1 L 

K5T" Hang 

CO3 CLO6 

Sau khi hoan thanh hgc phAn Vat lieu \fa 

linh kin ban dan, ngu6i hgc c6 kST" nang 

lam viec nhom hieu qua: c6 tinh than 

hgp tac va ton twig, thiet lap mix tieu, 

lap ke hoach thuc hien va dap ung cac 

mix lieu de ra, truyen dat tri thirc den 

nguoi khac. 

PLO5 L 

C04 CLO7 

Sau khi hoan thanh h9c phAn Vat li'eu va 

linh kin ban dan, nguoi hgc c6 k-S'i nang 

ngoai ngit chuyen nganh trong viec tip 

can cac ket qua nghien cfru m6i trong 

linh vkrc vat lieu \id linh kin ban dan. 

PLO7 L 

Mfre ti y chili va trach nhiOn 

C05 CLO8 

Sau khi hoan thanh hgc phAn Vat lieu va 

linh kin ban dan, nguoi h9c c6 tu duy 

phan bin, phe phan va chiu trach nhi'em 

ve nhung ket luan dm minh trong l'inh 

vuc vat 1', vat lieu va linh kin ban din. 

PL012 L 

Ghi chit: L = Mire thAp; M = Mire trung birth; H = Mire cao 

5. Tai 1iu phuc vu mon hue 

Giao trinh chinh: [1] Nguy8n Minh Vtrcmg, T4p bed gicing: VOt lieu va linh kin 

ban din, Di; an MOMA, 2019 

  



Donald A. Neamen, Semiconductors Physics and Devices: 

Basic Principles 4th Edition, McGraw Hill, 2012. 

Tai lieu tham khao them: Ben G. Streetman and Sanjay Banerjee, Solid State 

Electronic Devices 5th Edittion, Tom Robbins, 2000. 

Peter Y. Yu and Manuel Cardona, Fundamentals of 

Semiconductors: 	Physics 	and 	materials 	properties, 

Springer, 2010. 

Phang H6, Phan Qu6c Pho, Giao trinh v4t lieu ban dlin, 

NXBKH&KT, 2013. 

6. Phtrung phap, hinh thfrc to chirc d9y h9c 

Phirceng phap, hinh 

thfrc to chin day h9c 
Muc dich 

CDR cita 

HP d4t 

duvc 

Din giang 

Cung cAp cho h9c vien he tilting kin thirc 

n& tang khoa h9c va logic v6s nhang khai 

niem, tinh chit, ac trung ca ban cua vat lieu 

ban clan; phan loai vat lieu ban clan; cong 

nghe che to ban clan; nhang cau true co ban 

va irng ding dm chung trong mOt s6 linh 

kien ban clan. 

CL01, 

CLOS, 

 

Dam thoai, van dap 
Giup hoc vien thoi quen trao di; dao sau suy 

nglif trong khi h9c tap. 

CL01, 

... 

CL06, 

 

Dat va giai quyet van de 

Phat huy tinh tich cgc, tg gide, chil dOng, 

sang tao dm h9c vien; boi derng phuang 

phop tly h9c, ren hiyen ki nang van ding ki6n 

thirc vao th‘rc tiL. 

CL01, 

... 

CL06, 

CL08. 

Thao luan, Seminar Ginn h9c vien ciing c6 \fa mo•r6ng kien thuc. 
CL01, 

... 



CL08. 

H9c tap dc lap 
Ty nghien dm nhimg nOi dung do giang vien 

yeu au, bai tap ve nha 

CL06, 

CLO7 

7. Ke hoach giang dni chi tiet 

Bad hqc Ni dung CDR h9c 

phAn 

(1) (2) (3) 

1 

(3 tiet) 

Mir d'au (0,5 tit) 

- Muc dich mon h9c; 

- Ni dung mon h9c; 

- Tai lieu tham khao. 

Chuang 1: Ciu trite tinh th6' (2,5 titt) 

1.1. Cau trUc nguyen tU 

1.2. Phtrang trinh Schrodinger va ham s6ng dm electron 

CL01, 

CL07,  

CL08.  

1.3. Bang h'e th6ng tun hoan 

1.4. Cac loai vat lieu ban dan 

1.5. Phan loai vat fan 

1.6. Cu triic mang tinh the cna vat fAn 

1.7. Lien ket trong tinh the 

1.8. Sai hOng trong tinh the 

1.9. Cac phuong phap che tao vat lieu ban dan kh6i 

+ Hwang dein tte h9c (6 fi let) 

On tap 1S,  thuyet va lam bai tap Chuang 1 

Xem tru6c n'Oi dung Chuang 2 

2 

(3 tiet) 

Chuang 2: CAu trite viing 'tang ltrqng elm vat rill 

2.1. Sy hinh thanh \ding nang luang trong vat ran 

2.2. Me) hinh Kronnig — Penney 

2.3. \Tung nang luang trong vat fan 

CLOI, 

CL07, 

CL08. 



2.4. Gian cit) nang luong — vecto song 

2.5. Kim loai, ban clan va din mai 

+ Huang can tu lux (6 tik) 

MO hinh lien k'et chat 

On t4p nOi dung 1ST thuyet va lam bdi tap Chuang 2 

Xem truac nei dung Chuang 3 

3 

(3 tit) 

Chuang 3: Ban dAn trong &wig ChM can bang 

3.1. Electron dan va 18 tr6ng, Kh6i lucmg hieu dung va 

Ham mat de trang thai 

3.2. Ham phan b6 Fermi-Dirac 

3.3. N6ng de hat dAn can bang 

3.4. N6ng dt) hat an nei tai 

3.5. N6ng de hat dan trong ban dAn loai n va p 

3.6. Ban dan chira hai loai tap chdt, Ban dan suy bin va 

khong suy bin 

+ Hu.6mg dZin tu h9c (6 tik) 

On tap nei dung 1S,  thuy& va lam bdi tap Chuang 3 

CL02, 

CL07, 

CL08. 

4 

(3 Wet) 

Chtrcrng 4: Hi0 ttromg van chu34n hat tai 

4.1. Sr troi hat an 

4.2. Su khu.ech tan cna hat clan 

4.3. Mat de (long troi va d6ng khuech tan 

4.4. Hieu img Hall 

+ Huang d'-dn tu h9c (6 tik) 

On tap nei dung 1S,  thuy& va lam bai tap Chuang 4 

Xem truck nei dung Chuang 5 

CL03, 

CL07, 

CL08. 

5 

(3 ti6t) 

Bai tap 

Huang d 7rdn tu kw (6 tik) 

On tap nei dung 1ST thuyat va lam bdi tap Chucmg 3 

Xem truac nei dung Chuang 4 

CL02, 

CL07, 

CL08. 

•••••••., 



6 

(3 titt) 

Chuang 5: Tit") xlic p-n 

5.1. Mo ta 

5.2. Ti6p Vic p-n o• trang thai can bang 

+ Huang d'Jn ty. lux (6 ti"g1) 

On tap nOi dung lY thuye't va lam bai tap Chuang 5 

Xem tar& nOi dung Chuang 5 phan tip theo 

CL04, 

CL07, 

CL08. 

7 

(3 tie(t) 

Chtrovg 5: Tit") xtic p-n (tit!) theo) 

5.2. Tip Vic p-n duai d*n áp ngoai — plurang trinh 

diode 

5.3. Mt s6 diode dc bit 

+ Throng can tier h9c (6 tik 

On tap nOi dung lY thuy6t va lam bai tap Chucmg 5 

Xem truck nOi dung Chuang 6 

CL04, 

CL07, 

CL08. 

8 

(3 tit) 

Chuang 6: Tip xtic di chat 

6.1. Tip Vic di chat 

6.2. Cau truc MOS 

+ Hteong dein tn. h9c (6 tik 

On tap nOi dung ly thuy6t Chuang 6 

Xem trtre(c nOi dung Chucmg 6 phan tip theo 

CL04, 

CL07, 

CL08. 

9 

(3 tit) 

Chtrcrng 6: Mt sO linh MO ban dAn thong dung (tt) 

6.3. Tip mac kim loai — ban dan 

6.4. Schottky Diode 

+ Hwang &in tv h9c (6 tit) 

On tap nOsi dung lY thuye't Chuang 6 

Xem truck nOi dung Chuang 7 

CL04, 

CL07, 

CL08. 

10 

(3 tit) 

Chturng 7: Cie linh MO quang din tit. 

7.1. Tinh chat quang dm vat lieu  ban an 

CL04, 

CL07, 



7.2. Cac linh kin Oat quang 

7.3. Pin quang din 

7.4. Photodetectors 

Huang clan ttr Iwc. (6 tik) 

Laser ran va laser lchi. 

On tap n6i dung 1' thuy6t Chuang 8 

CL08. 

11 

(3 tit) 

Bai t4p 

+ Htthng cliin tte hpc (6 tik) 

Xem tnrac n6i dung Chuang 8 

CL02, 

CL07, 

CL08. 

12 

(3 tit) 

Chuang 8: V4t HO ban din có kich thtro.c nanomet 

8.1. Sr hinh thanh mang mOng ban dan 

8.2. Cong ngh6 che' tao mang m6ng ban &In 

Huang dS'n 4e hex (6 tik) 

On tap nOi dung lY thuy& Chucmg 9 

CLOS, 

CL07, 

CL08. 

13 

(3 tit) 

Chtrang 9: Transistor 

9.1. Transistor luong cuc 

9.2. Transistor hi6u Ung truing 

9.3. MOS Transistor 

9.4. Dinh luat Moore's trong cong ngh" mach tich Nip 

CL04, 

CL07, 

CL08. 

14+15 

(6 tit) 

Thao lulan 

- Tinh chat va Ung dung dm vat lieu ban da'n kich thuac 

nano hi6n nay. 

CLO5-8 

16 + 17 

(6 tit) 

Gioi thi0 cac bal. Hug hanh 

Ch e tao vat li6u ban dan c6 kich think nano. 

Khao sat tinh chat din cila vat 1i6u ban dan kich thuac 

nano trong moi twang khac nhau (t6i, anh sang, chan 

khong, khong khi,...) 

CL01, 

' • • 

CLO8 



3- Khao sat tinh chat I-V dm diode clued di'u kin nhi't 

dO khac nhau. 

On t4p ket thtic h9c phan 

Ihrowg can tv 119c (3 tie't) 

On tap toan N nOi dung 19 thuy& va bai tap dm mon 

hoc chuan bi thi k& thfic hoc phan. 

8. Dinh gia ktt qua h9c tiap 

Sir dung thang 10 die'ni cho tAt ca cac hinh thirc danh gia trong hoc phan. 

STT 
Hinh fink 

danh gia 
Tieu chi danh gia 

. x  
Thiri diem 

CDR 

ciia HP 

Thing 

so 

1 

Quit trinh 40% 

Bai 	thuy& 

trinh 

Mirc di) chuan bi, nOi dung, 

lcSi nang truy&I dat 

Theo 1c6 

hoach 

giang day 

CL01, 

CL08. 

Bai tap ve 

nha 

Mix dO chuan bi, bai lam 

dung 

Theo 1c6 

hoach 

giang day 

CL01, 

CLOS, 

CL07, 

CL08. 

2 Cuoi 1(9' 

Thi vi'& (120 phut); can dr 

vao dap an de danh gia 

(hoc lieu luau — tuy tinh 

hinh thuc t6) 

Theo Ice 

hoach nam 

hoc 

CL01, 

CLOS, 

CL07, 

CL08. 

60% 

9. Thong tin ye giang via 

9.1. Giang vien 1 



TS. TrAn Nam Trung 

TR diko 
DA1 HOC 

QM NEM 

TRU'ONG 
U TRUONG 

S. Doan Die Tang 

- H9 va ten: 	Nguyen Minh Vtrang 

- Chile danh, he ham, h9c vi: Giang vien hang I, Pho giao sir, Tien si 

- Email: nguyenminhvuong@qnu.edu.vn  Dien thoai lien he: 0962357469 

9.2. Giang vie') 2 

- H9 va ten: 	Tran Nam Trung 

- Chirc danh, h9c ham, h9c vi: Giang vien hang II, Tien Si 

- Email:trannamtrung@qnu.edu.vn 	Dien thoai lien he: 0987045682 

10. Cac quy dinh chung 

Cam ket dm giang vien 
Thtrc hien dung ke hoach giang day, dung de 

ctrang chi tiet h9c phan, dung tien dit). 

Yeu cu di vai h9c vien 

Di h9c day dii, xem bai tnrac a nha, thgc hien 

m9i yeu cau dm giang vien; 

Cap nhat cac van de ve thoi ski., chinh tri,.... 

Quy dinh ve tham dtr lop h9c 
Co giao trinh, tai lieu h9c tap; 

Co thiet bi có the ket n6i interne. 

Quy dinh ve hanh vi trong lap h9c Nghiein tile, tich ctrc tham gia thao luan 

Quy dinh ve h9c vi i Theo quy cite dao tao tin chi dm nha trtrong 

Cac quy dinh khac Co diem cOng hoc trir ve thai d'O h9c tap 

Binh Dinh, ngayCy ihang-ancim 2021 
CLANG VIEN BIEN SaNN 
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TRIAING DI HQC QUY NHON ONG HOA x A HO! CHU NGHIA VItT NAM 
KHOA ICHOA HQC TI1NHIEN 	 fklic 14p — Tv do —11#nh phtic 

BE CU'ONG CHI TIET 

HQC PHAN: THVC TAP TONG QUAN 

Ma h9c phAn: VLCR 509 

Ten titng Anh: Overview Internship 

1. Thong tin chung vt h9c phAn: 

Ten h9c phAn: Thgc tap tang quan 

Ma h9c phan: VLCR 509 	Sa tin chi: 2 

Loai h9c phan: 	Bat byt.oc 

Cac h9c phAn h9c trtr6c: Vat 1S,  chat fan nang cao, An toan lao dng, Vat va Ong 

nghe vat lieu nano 

Cac yeu cu khac di vi Iwc phan: 	khong Co 

Phan gi6 tin chi di vai cac hoat 

+ Thix tap tai co.  s6: 60 tit 

+ Tir hoc: 30 gi6. 

- Khoa phi trach hoc phAn: Khoa Khoa h9c tx nhien 

MO tã h9c ph&'n 

FIN phan nay cap nhat kin thirc tlwc t cho ngtreri h9c dang tham quan thkrc tie 

tai cong ty/ doanh nghi'ep hoc clang bao cao chuyen d'e tir cac chuyen gia trong lainh 

vrc chuyen mon dao tao. 

Muc tieu ciia h9c phan (IcSihieu COs) 

Sau khi hoan thanh hoc phAn, ngtr6i h9c c6 kha nang: 

Kin thtic 

C01: Phan tich dtrgc vai tro, chirc nang, nhiem vi cüa cac vat lieu ran irng 

dung trong thkrc tin. 

CO2: Danh gia dircc quy trinh ding nghe sir &pig vat lieu ran trong cac irng 

diAng doanh 

ICS7' tang 

CO3: Phan tich dugc cac dü 1iu va thong tin thu dtrgc tir doanh nghiep lien 



quan den qua trinh sir dung vat lieu ran trong cac Ung dung thuc tin. 

Lam viec nhom, giao tip, truyen dal tri thirc vã doc hieu cac tai 

chuyen nganh bang tieng Anh. 

- Mtic tkr chü va trach nhim 

Nhan tilde duvc tAm quan tr9t-1g cila moi tru6ng xã hi v hoat dOng k-S-T 

thuat trong thuc t doanh nghi4,1). Hinh thanh tuOng, lap mo hinh quan lY du an ve 

cac he theng sir dung vat lieu ran trong cac (mg dung doanh nghiep: xir lY mei truemg, 

nang luvng tai tao, vat lieu phat quang, vat lieu thong minh, cam bin,... 

4. ChuAn dati ra cüa iwc phAn (kY hieu CLOs) 

Muc tieu 

hoc phAn 

(COs) 

Chuan dAu ra hoc phAn (CLOs) Chuan 

dAu ra 

CTEIT 

(PLOs) 

Mix dO 

&rig Op 
KY hieu MO ta 

(1) (2) (3) (4) (5) 

Kin thiic 

CO1 CLO1 

Sau khi hoan thanh h9c phAn Thkrc tap 

tong quan, ngu6i h9c c6 kha nang phan 

tich dugc vai fro dm cac vat lieu ran 

trong cac Ung dung cu the dm doanh 

nghiep 

PLO1 

PLO2 
M 

CO2 CLO2 

Sau khi hoan thanh h9c phAn Thkrc tap 

teng quan, ngtayi hoc c6 kha nang danh 

gia duvc quy trinh cong nghe sir dung 

vat lieu ran Ung dung trong thuc tin. 

PLO2 

pL03 
H 

K57" nang 

CO3 CLO3 

Sau khi hoan thanh h9c phAn Thtyc tap 

tOng quan, ngtr6i hoc c6 k-y nang phan 

tich duvc cac dit lieu va thong tin thu 

duvc lien quan den qua trinh sir dung 

vat lieu ran trong cite Ung dung thtyc 

tiZn. 

PLO4 M 



C04 

CLO4 

Sau khi hoan thanh hoc phAn Thuc tap 

tang quan, ngued hoc c6 kST nang lam 

vi8c trong cac nhom a dia.° luan va 

phan tich dugc cac vAn a 118n quan an 

img dung vat 1i8u r'an trong doi sang, 

trinh bay bao cao cac vAn a irng dung 

vat 1i8u r'L tir thuc t8. 

PLO5 H 

CLOS 

Sau khi hoan thanh hoc phAn Thuc tap 

tong quan, nguoi hoc c6 1Cy 'fang trong 

vi8c doc hieu cac tai 1i8u chuyen nganh 

bang ti8ng Anh. 

PLO7 M 

Mtic tty chili va trach nhqm 

C05 

CLO6 

Sau khi hoan thanh hoc ph'an Thgc tap 

tang quan, ngu6i hoc c6 kha nang giai 

thich dugc vai to, vi tri, cong vi8c cua 

ngueri cac 13.6 Ic5,  thuat trong thuc t8 

doanh nghi8p, dr do nguoi hoc c6 th8 

thich nghi va tu dinh huang c6ng vi8c 

Gila minh. 

PLO9 M 

CLO7 

Sau khi hoan thanh hoc phAn Thuc tap 

tang quan, nguai hoc co kha Wang a 

xuat ST tua'mg, dua ra nhung sang kin 

quan tong va CO gia tri khoa hoc trong 

vi8c tri6n khai img dung vat 1i8u, cong 

ngh8 trong thuc t8. 

PLO6 

PLO8 

PL010 

M 

CLO8 

Sau khi hoan thanh hoc ph'an Tlurc tap 

tang quan, ngu6i hoc c6 kha 'fang lap 

ma hinh quan 1' du an v8 cac 118 thang 

sir dung vat 1i8u ran trong cac img dung 

thuc tie-n nhu xir 1ST moi tnrerng, nang 

lugng tai tao, vat 1i8u phat quang, vat 

1i8u thong minh, cam bin,... 

PLO3 

PL011 
M 

Ghi 	L = Muc thAp; M = Mire trung binh; H = Mirc cao 

ANG 
I HQC 
NON 



Tai Iiu phyc vy mon hyc 

Gido trinh chinh: 

Cac gido trinh lien quan dã cac mon hoc till& 

Cac cataloge kern theo tir doanh nghi'ep/ cac tai lieu ha° cá D 

tir cac chuyen gia 

Tai lieu tham khao: Cac tai lieu k'ST thuat tim hem tit internet có lien quan 

Phtrang phap, hinh thtiv t6 chtic dgy hyc 

Phuovg phap, hinh 

thiic tO chin d#37 hyc 
Mkic dich 

CDR cila HP dyt 

dime 

Darn thoai, van dap 
Gift') sinh vien thoi quen trao di; clao 

ski suy nglif trong khi hoc tap. 

CLO 1, CL02, 

CL03, 

CL05,...CLO8 

H9c trai nghiem: thgc 

tap 

Ren luyen ki nang van diving kin thirc 

vao thgc an. 
CLO1 — CLO8 

Tv h9c CLO 
Tv nghien dm nhang nOi dung do 

giang vien yeu c'au. 
1 — CLO8 . 

ice hoych thyT tap chi Wet 

Tu'in hyc Ni dung CDR hyc ph'ar_ 

(1) (2) (3) 

1 

(5 tit) 

Giang vien: 

- Giang vien t6 chirc seminar dinh htramg chtrang 

trinh thvc tap ttmg quan. 

- Giari thieu cac chtrcrng trinh tham quan thvc te' tai 

cac dan vi thvc tap. 

Hajc giang vien gioi thieu cac bao cao chuyen a tir 
cac chuyen gia trong Firth \ft:1.c chuyen mon den vi 

hoc vien. 

HQC vien 

- Tham chs Seminar ve' durc tap teng quan do 

CLO 1 -CLO3 



Khoa/Bel mon 10 chirc de hieu rO nhang nOi dung vb. 

.•.et.t eau cua chtrang trinh thuc tap tOng quail 

Huron drin tty hoc (2,5 tiet) 

Tim hieu cac tai lieu lien quan den qua trinh thuc tp 

ling quan 

2, 3,4 
	

Giiing vien: 

(55 tit) 	- Lien he. thOng nhat ke hoach thuc tip vO co SO' 

1111j11 hoc vien thuc tap; 

- Kiem tra, theo del hot dOng thuc tap ctia hpc vien 

dugc phan cOng theo ke hoach. 

- Fluorng dii hpc vien cach \ . iet bao cao ket qua thvc 

tap. 

+ Danh aia ket qua thuc tap cUa hpc vien. 

Hoty  giang viCn to chirc cac buOi bao cao chuyen de CLO — CL08. 
cho hpc vien tr cac chuyen gia trong linh vk.rc chuyen 

mon throe dao tao. 

H9C vier] 

— Hoc vien phan nhom thao luan va viet bao cao 

chtrung trinh thcrc tap tonp, quan vai n(ii dung bao 

(vat tat ca cac chuan dau ra quart trpng cia hpc phan. 

Htro•ng an tn. hoc (27,5 tit) 

Tim hieu cac tin lieu lien quan den (ILIA trinh tiwc tap 

tong quart 

Dinh gia ket qua hue tap 

Bao cao viet: Nk5i dung bao quat tat ca cac chuan dau ra quart trpng cUa mon hoc. 

Thong tin ye pang vien 

9.1. Clang vien 1 

- HQ va ten: 	l\lizuy6n Minh Vining 

- Chirc danh, hoc ham, hoc vi: Giang vien hang I, Pho giao str. Tle'n si 

- Email: nguvenminhvuong(iNnu.edu.vn 	Dien thoai lien he: 0962357469 



U TRUONG 

IU TRIfaNG 

PGS.TS, Doan Diic Tang 

9.2. Ching yam 2 

- HQ vá ten: Phan Thanh Hái 

- Chin; danh, hoc ham, h9c 	Giang vién hang III, Tien s9 

- Email: phanthanhhaiaNnu.edu.vn  Dien thoai lien he: 098960689 

10. Clic guy dinh chung 

('in ket cUa giang vien 
Thkrc hien cuing ke hoach dao tao dm Nha trtrong, 

dung tien dio. 

Yeu cau doi vai hoc vien 

HQC vien cAn tham dkr day du va hoan thanh ding 

viec thee lich lam viec dtryc thong nhat vai One 

vien huomg daft 

Tuan thu nghiem tac quy dinh trong co SO thkrc tap 

Quy dinh ve hanh vi trong qua 

trinh lam khga luan 
Nghiem t6c, tich cuc tham tia thao luan 

Quy dinh ve hoc vu Theo guy che dao tao tin chi cua nha trtrOng, 

Cac quy dinh khac Co diem Ong hoac trir ye thai dO hoc tap 

Binh Dinh, ngcryW Mang-UV-lam 2020 

GIANG \TIEN BIEN SOiNN TRUbING BO MON 	TRIYONG KHOA 

PGS.TS. Nguy.6n Minh VuongPGS.TS.Nuye- n Minh Vuon(2, TS. Nguy6n L Tuan 

TS. Phan Thanh Hai 



TRUONG DAI HOC QUY NHON 	COG Hem xA HO! ClItiNGHIA VII' NAM 
KHOA KHOA HQC TV' NHIEN 	 Dbc 14p — T9 do — 11#nh phtic 

DE WONG CHI TIET 

HOC PHAN: PHUONG PHAP QUANG PHO TRONG NGFEIN Cfru CHAT RAN 
MA h9c phAn: VLCR 510 
Ten tieng Anh: Spectroscopic methods in solid analysis 

1. Thong tin chung ve h9c phAn: 

- Ten h9c phAn: Phuang phap quang ph 6 trong nghien ciru chat ran 

Ma h9c phan: VLCR 510 . S6 tin chi: 02 

Lo4i h9c phan: Bt bu.oc 

Cac h9c phAn h9c tnr&c: C h9c lucyng tir nang cao, Vat 1' chat fan nang cao, Vat 1S7va 

cong nghe vat lieu nano 

Cac yeu cu kink di \Teri h9c phan (nu có): 

Phan gia tin chi di viii cac hog dOng: 

c() 

+ Nghe giang1S7thuy6t: 27 tit 

+ Thao luan: 	06 tie't 

+ 	h9c: 	 54 gia 

Khoa phii trach h9c 	Khoa Khoa h9c t‘r nhien 0 0 

Mb tã h9c phAn 

HQC phan nay cung cdp cho nguai h9c kin thircco• ban vca.c phuang phap quang 

ph 6 trong nghien cim chat fan nhu phucmg phap ph 6 nguyen tir va phan dr, phucmg phap 

06' din dr, phucmg phap ph 6 tia X, phuong phap ph ion.Ben canh do, hoc phan cang 

trang bi cho nguoi hoc k5rnang lam viec nhom, 1(5,  nang thuye't trinh va cach tu duy khoa 

h9c. 

Muc tieu cüa h9c phAn 

- Men thtic: 

+C01: Van dvng dugc cac kin thirc v ca che vat nguyen 1S7cAu tao, hoat deng 

va irng dung dm cac he do quang ph t) va áp dung dugc cack5T thuat phan tich quang ph6 

cüa chAt fan nhu phucmg phap ph 6 nguyen tir va phan tir, phucmg phap ph e; din tir, 

phuang phap ph tia X va phuung phap 06 ion. 

- KST nAng: 



+ CO2: Co kST nang lam viec nhom hieu qua va kha nang truyen dat cac kin tiiüc 

lien quan den cac kSi thuat phan tich quang ph o trong nghien cfru chat ran. 

+CO3: Co kha nang tieng Anh chuyen nganh trong viec tip can cac tai lieu h9c tap 

lien quan den cac phuang phap quang ph 6 chat ran. 

- Mire tty chii va trach nhiem: 

+ C04: Co tu duy phan bin, bao v va tu chiu trach nhiem v cac nhimg ket Luan 

lien quan den cac kin thirc v cac k5Tthuat phan tich quang ph 6 trong nghien dm chat 

ran. 

4. Chun du ra ctia h9c phAn 

Muc tieu 
hoc 

phan 
(COs) 

Chu'An dau ra luic phAn (CLOs) Chun dam 
ra CTDT 

(PLOs) 

milT di:1  
dong 
Op Ks, hio Mo tã 

(1) 
(2) (3) (4) (5) 

Kin thtic 

CO1 

CLOI 

Sau khi hoan thanh h9c phan 

Phuang phap quang ph 6 trong 

nghien dm chat ran, ngueri h9c se 

c6 kha nang van dyng duoc cac 

kin thirc ve co die vat 1ST, nguyen 

1ST eau tab, hoat dOng va *lig dyng 

dm cac he do quang ph6trong 

nghien dm chat ran '1h-a kSi thuat 

phan tich pho hap thy dr ngoai- 

kha. kin (UV-vis), ph 6 huSmh 

quang 	(PL), 	ph 6 	Raman, 	phi 

quang din dr tia X (XPS), ph6 

din tir Auger (AES), ph6 huSTnh 

quang tia X (XRF), 016 tan xa 

nguoc Rutherford (RBS), ph 6 ion 

thir cap (SIMS). 

PLO1 

PLO2 
M 

CLO2 
Sau khi hoan thanh h9c phan 

Phuang phap quang ph 6 tong 

PLO1 

PLO2 
M 



nghien ciru chat fan, ngued hoc se' 

Co kha nangphan tichdixgc quang 

ph 6 dm chat ran nhu k5f thuat 

phan tich ph6 hap thij (UV-vis), 

ph 6 h4nh quang (PL, TFPL), ph6 

Raman, ph 6 quang din tir tia X 

(XPS), ph 6 din dr Auger (ABS), 

ph 6 huSfnh quang tia X (XRF), 

phi 	tan 	)(a 	ngugc 	Rutherford 

(RBS), ph 6 ion thir cap (SIMS). 

KST nAng 

CO2 CLO3 

Sau khi hoan thanh hgc phan 

Phucmg phap quang ph 6 trong 

nghien ciru chat ran, nguai hgc se 

CO kha nanglam viec nhom hieu 

qua va kha nang truyen dat cac 

kin thirc lien quan den cac kf 

thuat phan tich quang ph 6 trong 

nghien cuu chat fan. 

PLO5 M 

CO3 CLO4 

Sau khi hoan thanh h9c phan 

Phuung phap quang ph 6 trong 

nghien ciru chat fan, nguoi hgc se 

c6 kha nang áp dvng tieng Anh 

chuyen nganh trong viec tip c4n 

cac tai lieu h9c tap lien quan den 

lien ket, dao dOng trong phan tix' 

va cac phuung phap quang ph6 

chat ran. 

PLO7 L 

Muic tv chit va trach nhqm 

C04 CLO6 

Sau khi hoan thanh hgc phAn 

Phucmg phap quang ph 6 trong 

nghien dm chat rAn, ngued h9c se 

co kha nang phan bin, bao ve va 

tu chiu trach nhiem ve cac nhung 

PL012 M 



ket ludn lien quan den cac kin 

tit& ve cac k'S,  thudt phan tich 

quang ph 6 trong nghien dm chdt 

ran. 

Ghi chit: L = Mire thdp; M = Mix trung binh; H = Mix cao 

5. Tai 1iu phyc vy mon h9c 

Bernhard Schrader, Infrared and Raman Spectroscopy: 

Methods and Applications, 1St Edition, VCH, 1995 

Giao trinh chinh Gemot Friedbacher, Henning Bubert. Surface and Thin 

Film 	Analysis: 	A 	Compendium 	of 	Princip;es, 

Instrumentation, and Applications, Wiley-VCH, 2011. 

Tai lieu tham khao 

them: 

[3]. Terry L. Alford, Leonard C. Feldman, James W. Mayer, 

Fundamentals of Nanoscale Film Analysis, Springer, 2C07 

6. Plurong phap, hinh thin to chin d9y h9c 

Phtrang phap, hinh 

thirc to chtic d9y h9c 
Myc dich 

CDR ctia Mx 

phAn d9t dmrc 

Thuyet giang 

Cung cdp cho nguai h9c kin thircco ban 

ve cac phuang pita') quang ph 6 trong 

nghien cfru chat ran nhu phucmg phap ph o 

nguyen til• va phan tit', phuung phap ph6 

din tir' , phuang phap ph6 tia X va phuong 

phap ph 6 ion. 

CL01, CL02, 

CLO3 

Dam thoai, cau hoi 

gai ma 

Phat trien kSi nang giao tip va trinh bay 

vAn a cho nguoi hoc, dog tiled gill') 

ngtrai hocco thoi quen trao d6i,dao sau 

suy nglif trong khi h9c tap. 

CL01, CL02, 

CL03,CL04, 

CLOS, CLO6 

Do va giai quyet van 

de 
Phat buy tinh tich cuc, ti giac, chit dOng 

cila ngtrai h9c; kha nang tv h9c, tu nghien 

CL01, CL02, 

CL03,CL04, 



ciru, van dung kin thirc vao di sang. CLOS, CLO6 

Thao luan, Seminar 

Ginp ngueri h9c phat trien kha nang lam 

vi'ec nhom va k'ST nang thuyet trinh, d6ng 

then cai thin nang hrc ngoai ngit thong 

qua viec doe, hieu va torn tat cac tai lieu 

h9c tap bang tieng Anh. 

CL01, CL02, 

CL03,CL04, 

CLOS, CLO6 

Try h9c 

Gill') ngueyi h9c ding cO kin thirc 6 h9c 

va cap nhat cac kin thirc, thanh tuu khoa 

h9c hien dai ve linh vuc lien quan. 

CL01, CL02, 

CL03, CL04, 

CLOS, CLO6 

7. ice hoach giang day chi tiet 

Bu6i 

hoc 
Ni dung 

CDR cila 
A hcic phan 

1 Chtrung 1. Phtrung phap ph6 nguyen tir va phan tir 

(3 tit) 1.1. KS% thuat phan tich ph e hap thu 

1.1.1.Ph6s hap thy tit ngoai — kha kin (UV-vis) 

1.1.1.1.Nguyen 1ST dm ph e UV-vis 

1.1.1.2.Cac dinh luat hap thy 

1.1.1.3.Cac chuyen dai dien tu 

1.1.1.4.Cau tap dm he do ph e UV-vis 

1.1.1.2.01.1g dung 

1.1.1.3.Phan tich 06 UV-vis cna mOt s6 vat lieu 

 

 

CLOS 

1.1.2. Ph 6 hap thu nguyen tit (AAS) 

1.1.2.1.Nguyen1 	co.  ban 

1.1.2.2. Cau tao dm N do ph e AAS 

1.1.2.3. fing dung 

Hu.ong d "an tv h9c(6 tik): 

- Phan tich ph e UV-vis va xac dinh dO rOng viing cam dm mOt 

ft 



st) vat lieu 

- On tap plwang phap ph 6 hap thu 

2 

(3 tit) 

Chuang 1. Phtrang phap ph ili nguyen tir va phan tir (tt) 

1.2. KS', thuat phan tich ph 6 h6ng ngoai (IR) 

1.2.1.Nguyen 1' co. ban 

1.2.2. Dao dOng dm phan tir 

1.2.3.M6i lien he gifra tan s6 hap thu NIA cau tao phan tix' 
 

1.2.4.Cau tao dm he do ph 6 IR 
 

CLOS 
1.2.5. O'ng dung 

1.2.6. Phan tich ph 6 IR dm met s6 vast lieu 

.Hwang cidn tv hgc(6 tit,): 

- On tap phuang phap ph 6 IR 

3 Chtrong 1. Phtrang phap phi; nguyen tir NIA phan tir (tt) 

(3 tit) 1.3. K-y thuat phan tich 06 huSTnh quang 

1.3.1.Ph6 huSTnh quang (PL) 

1.3.1.1.Nguyen ly dm ph t) PL 

1.3.1.2.Gian a Jablonski 

1.3.1.3.Cau tao dm he do ph 6 PL 

1.3.1.4.fing dung 

1.3.1.5.Phan tich ph 6 PL dm rn6t s6 vat lieu 

1.3.2. Ph 6 huSmh quang phan giai theo thin gian (TRPL) 

 

 

CLOS 

1.3.2.1.Su phan giai huSTnh quang 

1.3.2.2. Dm photon tuong quan vai thoi gian 

1.3.2.3. ffng dung 

*Hwang d7an tv hgc(6 tik): 

- Ph 6 huSTnh quang kich thich (PLE) 

- On tap phuung phap ph 6 huSmh quang 



4 Chuang 1. Phtrang phap phil nguyen dr NIA phan tir (tt) 

(3 tiet) 1.4. IcSi thuat phan tich pile tan xi Raman 

1.4.1.LST thuyet tan xa Raman 

1.4.2. Dao deng trong phan tir nhieu nguyen tit.  

1.4.3. Nguyen tac chon loc Raman 

1.4.4. Tan xa Raman tang cuang be mat (SERS) 

1.4.5. Cau tao dm he do pile Raman 

 

 

CLOS 
1.4.6. fing diAng 

1.4.6. Phan tich ph6 Raman ctia met se vat lieu 

elltrang dcin ty• hpc(6 tik: 

- Tan xa Raman Ong huang 

- On tap phuang phap pile Raman 

5 Chtrung 2. Phtrung phi') phi') din dr 

(3 tit) 2.1.1(5"/ thuat phan tich 016 quang din tir tia X (XPS) 

2.1.1. Nguyen 19.  ca ban 

2.1.2. Thiet bi do pile XPS 

2.1.3. Su tach qu-y dao spin (spin-orbit splitting) 

2.1.4. Sr dich chuyen dinh pile (chemical shifts) 

2.1.5. Profile chieu sau (depth profile) 

 

 

CLOS 
2.1.6. Ong diving 

2.1.7. Phan tich pile XPS dm met se vat lieu din hinh 

.1-11thng cliin ty. h9c(6 tik: 

- Phan tich dinh lacing va quet anh thanh phan ph6 XPS 

- On t4p phucmg pita') 06 XPS 

6 Churong 2. Phtrang phap ph ii din dr (tt)  

(3 tiet) 2.2.K5i thuat phan tich phe din tix' Auger (AES) 

2.2.1.Hieu irng Auger 

 

CLOS 

iQ 
1H 



2.1.2. Nang lucmg dm chuyen dedAuger 

2.2.3. Phan tich dinh lucmg 

2.2.4. Thi6t bi do ph 6 AES 

2.2.5. Ong dvng 

2.2.6. Phan tich ph 6 AES dm mOt s6 vat lieu 

*Hwang d7an tv h9c(6 tik): 

- On tap phucmg phap ph 6 AES 

- Mt se; 1c57 thuat ph 6 din tix' khac 

7 Chirung 3.Phirang phap ph O tia X 

(3 tit) 3.1. KS",  thuat phan tich ph 6 huYnh quang tia X (XRF) 

3.1. LS,  thuye't huS/nh quang tia X 

3.2. Nguyen 1' ca ban 

3.3. Phan tich dinh lung 

3.4. Cu tao dm N do ph 6 XRF 

3.5. fing di,mg 

CL02, 

CLO3, 

CLOS 

3.2. Ph 6 tan sAc nang lucmg tia X (EDXRF) 

3.3. Ph 6 tan sAc buck song tia X (WDXRF) 

eiltrowg d'jn ttr 119c(6 tik: 

- On tap phucmg phap ph 6 XRF 

8 Chuang 4. Plitrong phap plui ion (khoi ph) 

(3 Wet) 4.1. KS thuat phan tich ph '6 tan xa ngugc Rutherford (RBS) 

4.1.1.Nguyen 1' co ban dm RBS 

4.1.2. Su mat mat Wang lucmg 
 

4.1.3.Phan tich dinh lucmg 
 

CLOS 
4.1.4. CAu tao dm he do ph 6 RBS 

4.1.5. trng ding 

4.1.7. Ph 6 RBS dm mOt s6 vat lieu 



*Huang d'dn tu hpc(6 tit,): 

- On tap phucmg phap phi; RBS 

9 Chuang 4. Phturng phap phi') ion (khOi ph) (tt) 

(3 fiat) 4.2. KS',  thuat phan tich kheii ph 6 ion thir cAp (SIMS) 

4.2.1.S‘r phat xa ion thir cAp 

4.2.2. Phan b6 nang lugng ion thir cAp 

4.2.3.Phan tich dinh *mg 

4.2.4.Profile chiau sau 
 

4.2.5.Ha so do nhay tucmg d6i 
 

CLOS 
4.2.6. CAu tao dm ha do ph 6 SIMS 

4.2.7. ting dung 

6.2.8. Ph 6 SIMS cita mat s6 vat liau 

*Hwang can tu h9c(6 ti: 

- On tap phuang phap phi) SIMS 

10-11 Seminar (6 tit): 

(6 tiat) - Seminar phAn phtrung phap phi; nguyen tir' va phan tix 

- Seminar phAn phucmg phap 0'6 di 	tir CL03,an 

CL02, 

- Seminar phAn phucmg phap ph ti tia X va ph 6 ion 

Throwg can t4r hpc(3 tigt): 

CL04, 

CLOS, 

CLO6 

- On tap kin thirc chung va phtrung phap quang phei 

8. Dfinh gia ke't qua hoc tap 

Sir dung thang 10 dim cho tht ca cac hinh thirc danh giá trong h9c phAn. 

TT 
dinh gia 

Hinh thiic Trong 
Tieu chi dinh gia Thei diem 

CDR 

cilia 

HP 
A 

SO 

1 

Qua trinh Tham gia dAy du, tich cvc cac 

bai giang va chit dang chuan 

bi bai. 

40% 



Seminar 

Seminar theo cac nhan hoac 

nhom 

(danh gia theo mirc de chuan 

bi, nei dung bao cao \fa 1c5",  

'fang thuyet trinh dm nguai 

h9c) 

Sau khi ket 

thfic cac 

chucmg theo 

ke hoach 

giang day 

 

 

 

CLOS, 

CLO6 

2 Clad kji 

Tieult4n hoc bai thuyet 

trinh (danh gia theo mirc de 

chuan bi, nei dung bao cao, 

IcSi" nang thuyet trinh dm 

ngueri h9c) 

Theo Ice 

hoach nam 

hec 

 

 

 

CLO6 

60% 

9. Thong tin vt giang vien 

9.1. Gifing viênl 

H9 va ten: TrAn Nam Trung 

Chirc danh, hoc ham, h9c vi: Giang vien hang III, Tien Si. 

Email: trannamtrung@qnu.edu.vn 	Dien thoai lienhe: 0987 045 682 

9.2. Gifing vien 2 

H9 \id ten: Phan Thanh Hai 

ChUc danh, h9c ham, hec vi: Giang vien hang III, Tien 

Email: phanthanhhai@cfnu.edu.vn  Dien thoai lienhe: 0989 604 689 

10. Cfic quy dinh chung 

Cam ket cua giang vien 
Giang day theo dung Ice hoach, dung a cuang 

chi tit h9c phan, dUng tin de. 

Yeu cu di \Ted hoc vien 

Di hec dAy dii, xem bai truck O.  nha, thuc hien 

m9i yeu cau dm giang vien; 

Trau di kha Wang tieng Anh chuyen nganh. 

Quy dinh ve tham du lOp h9c 
Trang phvc theo quy dinh cua Tnrong, Khoa; 

Co gido trinh, tai lieu h9c t5p. 

Quy dinh ve hanh vi trong lop hec Nghiern tile, tich clic tham gia bai giang. 



IEU TRUONG 
U TIWONG 

Quy dinh ye hoc vu Theo quy che dao tao tin chi cna nha trisemg. 

Clic quy dinh khac Co diem cOng ye thai d'O hoc tap. 

Binh Dinh, ngayeg thang412liani 2021 

GIANG VIEN BIEN SON TRUVING BQ MON 	TRU'ONG KHOA 

TS. Tr5n N5m Trung 	PGS.TS. Nguyen Minh Vuvng TS. Nguyen Le Tuan 

"IS. Phan Thanh Hai 



TRU'O'NG DI HQC QUY NHON ONG ROA ICA-  HO CHU NGHIA VII' NAM 
KHOA ICHOA HOC TIINHIEN 	 Deg 14p — Tv do — Hph phtic 

DE ClU'ONG CHI TIET 

HOC PHAN: THVC HANH VAT LI?.  CHAT RAN 2 

Ma h9c plan: VLCR 511 

Ten tieng Anh: Practice of Solid State Physics 2 

1. Thong tin chung v h9c plan: 

- Ten h9c phan: Thuc hanh vat ly chat ran 2 

Ma h9c phan: VLCR 511 Se tin chi: 03 

- Loai h9c phan: Bat buec 

- Cac h9c phan h9c truck: Vat li'eu va linh kin ban dan, Thvc hanh VLCR1, Cac 

phirong phap phan tich cu trlic tinh the va hinh thai h9c, Phuang phap quang ph trong 

nghien cizu vat ran 

Cac yeu cu khac di vâi h9c phan (nu c6): 

- Phan gia tin chi di vi cac boat deng: 

+ Thuc hanh, thvc tap: 90 tit 

+ Tv hoc: 90 tiet 

Khoa phi trach h9c phAn: Khoa Khoa hoc tg nhien 

Mil ta hoc plan 

HQC phan thuec khei kin thirc chuyen nganh, nei dung gem c6 10 bai thuc 

hanhlien quan den the tax) vat lieu call tr.& nano gem: Phuong phap thily nhiet 

(hydrothermal), quay din (electrospinning), CVD nhiet (thermal CVD), phian xa 

(sputtering), phun phü va quay phil (spray & spin coating); do tinh chat hap thy quang 

bang UV-Vis, do thuec tinh din h6a bang phuang phap quet tuyen tinh va quet \Tong; 

dung phan mm Origin d6xü ly se lieu va danh gia ket qua. 

M9c tieu cüa h9c plan 

- Kin thin 

+ C01: Van dung cac kin thirc 1ST thuyet dã h9c a nam viing nguyen tat van 

hanh, do dat cüa cac thiet bi va quy trinh the tao vat lieu c6 cau trUc nano bang cong 



ngh6 hi6n dal. Bit cach phan tich va danh gia k& qua thuc nghi6m. 

- KST" nang 

CO2: Co kST nang sU dung thanh thao cac thi& bi hi6n dal va k5T nang thuc hana 

thanh thao d6 ch6 tao dugc cac cAu truc nano mong mu6n. 

CO3: CO IcS-T nang l.p k6hoach d6 thuc hi6n cac bai thuc hanh hi6u qua. 

C04: Co lcS'T nang tinh toan, phan tich va xir 1ST s6 1iu thu dugc, bi& \flan ding 

thuy& giãi thich pha hop s6 1i6u va hi6n tugng thu dugc. 

- Mfrc tu• chii và trach nhqm 

+ C05: Co kha Wang tu dinh huong va dua ra cac giai phap c6 gia tij khoa h9c. 

C06: CO kha nang lam vi6c dc lip, lam vi6c nhom va chiu trach nhi6m voi 

nhom v cac k& qua thuc hanh. 

4. Chitin du ra ctla h9c phAn 

Mix 

tieu h9c 

Phan 

(COs) 

Chun du ra h9c phAn(CLOs) 
Chun dAu 

ra CTDT 

(PLOs) 

Mire di) 

(long 

gop KST hi6u Mo ta. 

(1) (2) (3) (4) (5) 

Kin fink 

CO1 

CLO1 Sau khi hoan thanh h9c phAn nay, 

nguoi h9c co kha nangtv minh ch6 tao 

dugc m6t s6 cu ft-ft nano mong 

muein bAng cac ding ngh6 ch6 tao vat 

1i6u 	nano 	hi6n dal 	tai 	phong 	thi 

nghi6m. 

PL01,2,3 H 

CLO2 Sau khi hoan thanh h9c phAn nay, 

nguori h9c c6 kha nang do dal, danh 

gia va phan quy6t m6t s6 k6t qua thuc 

nghi6m. 

PL01,2,3 H 



KS/ Wang 

CO2 CLO3 

Sau khi hoan thanh h9c phAn nay, 

nguoi h9c c6 kha nang sir dung thanh 

thao cac thiat bi hian di va kSi nang 

thuc hanh thanh thao da cha tao dugc 

cac call triic nano mong muem. 

PLO6 m 

CO3 CLO4 

Sau khi hoan thanh hoc phAn nay, 

ngirod hoc c6 kha nang lap ka hoach 

da thuc hian cac bai thuc hanh hiau 

qua. 

PL05,6 H 

C04 CLOS 

Sau khi hoan thanh hoc phAn nay, 

nguoi h9c c6 kha nang tinh toan, phan 

tich va xix 1S,  sO lieu thu duvc, bit van 

dung 1' thuyat d'e giai thich kat qua thi 

nghi 'am phit hop. 

PLO4 M 

nix tir chil va trach nhiam 

C05 CLO6 Sau khi hoan thanh h9c phAn nay, 

nguoi h9c co kha nang tu clinh hung 

va dua ra cac giai phap co gia tri khoa 

hoc. 

PL09,10 M 

C06 CLO7 Sau khi hoan thanh hoc phAn nay, 

nguOi h9c co kha nang lam viac dOc 

lap, lam viac nhom va chiu trach 

nhiam voi nhom va cac kat qua thuc 

hanh. 

PL08,12 m 

1QC 
1HON 

5. Tai 1iu phyc viii mon hyc 

Giao trinh chinh: Tai lieu cac bai thuc hanh do Giao vien Nen sop 

Tai lieu  tham khao: H9c vien tu tim hieu qua cac h9c phAn1S7thuyet 

Cac lo4i 119c lieu khac: Phan mm Origin 



Phtrong phap, hinh thIrc t chtk d9y h9c 

Plurcrng phip, hinh thin 

to chtic du h9c 

Muc dich CDR dm HP C_#t 

dtryc 

Din giang 

Cung cap cho SV kin thirc thvc te v'e 

cau tao, ca elle van hanh, quy trinh do 

dac va che tao vat lieu nano. 

CLO 1,2 

Th‘rc hanh 

Giiip h9c vien hieu fa va van dicing 

kin thirc 1ST thuyet vao thvc hanh, ren 

luyen Ic5T nang time hanh, sir diving 

thi'et bi, phan tich, xir 1ST s6 lieu va 

danh gia ket qua 

CL02,3,4,5,6,7 

Thao luan 
Gill') sinh vien cimg c6 va ma rOng 

kien thirc. 

CL01,2,3,4,5,6,7 

Tg hoc 
Tly nghien ciru nhiing n6i dung do 

giang vien yeu cau. 
CLO7 

Ke hoach giang du chi tit 

Buiii hcpc Ni dung A CDR liQc phan 

(1) (2) (3) 

1 

(5tiet/bu6i) 

Bai 1: Gieri thieu thiet bi 

- Giai thieu chi tiet ve eau tao, co che va van 

hanh dm (Cac N the tao vat lieu, he do mu va 

phan mm xir 1ST s6 li'eu origin) 

Iluerng dan ty. h9c: (5 titt/bu6i) 

CL01,2 

2-3 

(5tiet/bu6i) 

Bai 2: Ch e tao vat lieu cau triic nano bang 

phtrcmg phap thus/ nhiet (hydrothermal) 

Ihriffng clan tv hoc: (5 tikbuOi) 

CL01,2,3,4,6,7 

4-5 

(5tiet/bu6i) 

Bai 3: Cho' tao vat lieu cau trite nano bang 

phtrang phap quay din (electrospinning) 

CL01,2,3,4,6,7 



Htro.ng di,in ty.h9c: (5 tikbuoi) 

6-7 

(Stift/Duel) 

Bai 4: Che tao vat lieu cu trite nano bang 

phisong phap CVD nhiet (thermal CVD) 

Htro•ng an tying.: (5 tiet/buOi) 

CL01.2,3.4.6,7 

8-9 

(5tiet/buei) 

Bai 5: Che to vat lieu eau trite nano bang 

phtrung phap phim xa (sputtering) 

Htrifmg din tty Iwc: (5 tii.4/buiii) 

UO1.2,3.4,6,7 

10-1 1 

(56(111/hue') 

Rai 	6: 	Che tao vat lieu eau tree nano bang 

phaung phun phu vã quay pht) (spray & spin 

coating) 

Htro.ng dan tty lwc: (5 titt/baii) 

Cl..,01.2,3.4.6,7 

12-13 

t  Oti 	[mei 

Bai 7: Che to vat lieu cu tree nano bang 

phisong phap Ilea hii tro vi song (microwave) 

Hithng an ty• h9c: (5 tikbuiii) 

C1..01,2.3.4,6.7 

IS 
1 	• 	' (5tbuOi) 

Bai 8: Do thuec tinh quang cila vat lieu bang 
, 	,: 	.. 

UV-vis vi xil 1 	11 Y • so 	C1-1 

Htarng diin tty Iwc: (5 titt/butii) 

CLO 1 .23,5.6.7 

16-17 

' 	(5ti'et/buei) 

1 

+- 
Bai 9: Do thuec tinh din hoa cua vat lieu bang 

Von-amp: quet tuyen tinh vã qua \tong 

VI taing din tkr lug: (5 tiet/bu4i) 

CL01.2.3.5,6,7 

18 

, 	(566t/bu6i) 

Bai 10: Viet bao cao ket qua vã thao luan ket 

qua 

1111.611g thin tn. hnc: (5 tiet/htiOi) 

C102,5,6,7 

Dinh giO 1(6t qua 119c tp 

Diem trung binh ceng caa diem cac bai thcrc hanh trong hoc phan (duvc lam von 

den met chir sO thap phan) IA diem caa HP th6c hanh. 

Thong tin ve giang vien 

9.1. Clang vien 1 

- HQ va ten: Hoang Nhat Hieu 



PGS.TS. Nguyen Minh Vu•orng 	TS. Nguyen Le Tuiin -FS. Huang Nha't Hien 

. HICU TRU—ONG 

HItU TRU'ifiNG 

mtiCING 
oAl 11QC 

QUY 

PGS.TS. Doan Dic Tang 

- Chirc danh, hoc ham, 11QC Vi: Giang vien hang II, Tien Si 

Email: hoananhathieuAgnu.edu.vn 	 Dien thou lien he: 0913669377 

9.2. Clang vien 2 

_ 
- HQ vã ten: Nguyen Van Nghia 

Chirc danh. hoc ham, hpc vi: Giang vien hang 11, tien s'St. 

Email:nutivenvanniahia@,qnu.edu.vn 
	 Dien thoai lien he: 0905316268 

10. Cac guy dinh chung 

Dam bao dung nPi dung, duing lich day vã 

dung phirang auk danh gia. 

Yeu cau dOi vai sinh vien 

Thkrc hanh day du cac bai quy dinh. Tich ckrc, 

cha dOng trong hoc tap. can than trong thao 

tac thi nghiem 

Quy dinh ve than] dkr lop hoc 
Di hoc &lig gio., khong lam viec rieng trong 

gier hoc. 

Quy dinh ve hanh vi trong lo.p hoc Tap trung va soi nei trap dPi. 

Quy dinli ye hoc vki Theo guy dinh chung ctia Truerng. 

Cac guy dinh khac 

Binh Dinh, ngtiy0,3 tiOng.-112,11fini 2021 

GIiNG VIEN BIEN SON TRUONG BO MON 	TRU'UNG kHOA 

MS. Nguyen Van Nghia 



TRUONG DI HOC QUY NHON CcING HOA x A HOI CHU NGH1A VIVT NAM 
KHOA KHOA HOC Tif NHIEN 	 DO 14p — To. do — Honh phtic 

DE WONG CHI TIET 

HOC PHAN: TH1VC TAP CHUYEN BE 

Ma h9c phAn: VLCR 512 

Ten titng Anh: Specialization Internship 

1. Thong tin chung vt h9c phan: 

Ten hoc phAn: Thuc tap chuyen de 

Ma hoc phAn: VLCR 512 	S6 tin chi: 4 

Loai hoc phAn: 	Bat bueic 
Cac hoc phAn h9c truck: tAt cá cac h9c phAn thuec kh6i kin thirc cci s& va chuyen 

nganh 

Cac yeu cu khac di vri h9c phAn: 	khong có 

- Phan gi& tin chi di vi cac hog Ong: 

+ Thgc tap tai ca se,: 120 tit 

+ Tr h9c: 60 gio.. 

Khoa phi trach h9c phAn: Khoa Khoa h9c tu nhien 

Mb ti h9c phAn 

Hoc phAn thuc tap chuyen d to co• hi cho hoc vien tiep can va lam quen vth 

môi truemg lam viec chuyen nghiep cling nhu ve cach t chirc hoat Ong va quan 1 tai 

mOt cong ty/doanh nghiep/ca quan; Van dung nhimg kin thirc va ky,  nang da hoc a 

ung dung vao mai tnx&ng lam viec thuc te met cach hieu qua. HQC phAn con ren luyen 

cho nguoi h9c kha nang lam viec dc lap, khoa h9c va sang tao; Phat trien cac nang 

giao tip dc bit la k5,  nang viet va noi; Gifip cho nguoi h9c c6 guy& dinh diing dn 

viec lua ch9n nganh ngh va )(de dinh rO hurl ve mvc tieu di vi ngh nghiep 

Prong lai cda minh. 

My tieu cüa h9c phan (lcS,  hieu COs) 

Sau khi hoan thanh h9c phAn, ngued h9c cal kha nang: 

- Kin tirtic 

+ C01: Van dung nhang kin thirc va k5i nang dã h9c d tham gia truc tip m(it 

1 



ding doan san xuat, img dung hoc danh gia vat lieu ran va vat lieu tien tin tai cong 

ty/doanh nghiep/ca quan 

CO2: Lap k6 hoach va quan 1' duqc cong viec dugc giao tai ca sâ thuc tap. 

xuat cac giai phap che' tao, cai tin de nang cao chat lucmg va kha nang img dung cia 

cac san pham Ong ngheüng dung trong thuc ti6n. 

- K5 Wang 

CO3: Phan tich clugc cac dit1iu va thong tin thu dugc lien quan dn qua trinh 

sir dung vat lieu ran va vat lieu tien tin trong cac *rig dung thuc tin tai ca sâ flux tap. 

C04: Hap tac d giai quyect dugc cac van a lien quan d6n cong viec &Lux 

giao; Danh gia qua trinh trie'n khai cong nghe g6c thanh cac giai phap va san pham 

co/1g nghe; Sir dung dugc cac tai lieu chuyen mon bang tie'ng Anh tai co so• thuc tap. 

- Mtirc tu chit va trach nh*n 

C05: Phan tich va danh gia duqc vai tro, nhiem vu va cong viec cüa canbO tai 

nai thuc tap, boa nhap dugc vao moi trifang lam viec tai co s& thuc tap; Trinh bay, b5o 

cao d xuat, giai phap lien quan d6n cong viec dugc giao; Tu duy phan bin, c6 kl:a 

nang bao ve va chiu trach nhiern truck cac k6t luan chuyen mon. 

4. Chun dAu ra cüa hue plan (lcST hildu CLOs) 

Muc tieu 
huc plan 

(COs) 

Chian d'au ra huc plan (CLOs) z Chun 
A dau ra 

CTDT 

(PLOs) 

Mire di) 
(long 
Op ICST hqu Mil tã 

(1) (2) (3) (4) (5) 

Kin thtic 

CO1 CLO1 

Sau khi hoan thanh hgc phan Thuc tap 

chuyen a, ngu6i hgc c6 kha nang van 

dung nhcing kin thirc va k'S",  nang dã 

hoc de tham gia truc tip mOt cong 

don san xuat, img dung hoac danh gia 

vat lieu ran va vat lieu lien tie'n tai ca se( 

thuc tap 

PLO1 

PLO2 
H 

CO2 CLO2 Sau khi hoan thanh hgc phan nue 

tap chuyen de, ngued hoc c6 kha nang 
PLO3 H 



lap ice hoach va quan 1S/ ducc cong viec 
duoc giao tai ca se' th*c tap dung thai 
gian, dat yeu cu, de xuAt cac giai phap 

che tao, cai tin de nang cao chit hrong 
va kha nang dng dung dm cac san 

phim ding nghe I:mg dung trong th*c 

tin. 

PL011 M 

KS/ Wang 

CO3 CLO3 

Sau khi hoan thanh hoc phin Th*c tap 
chuyen de, nguai hoc c6 k'y nang phan 
tich duoc cac dit lieu va thong tin thu 
duac tir doanh nghiep lien quan den qua 

trinh s* dung vat lieu rin trong cac img 

dung th*c tin. 

PLO4 H 

C04 

CLO4 

Sau khi hoan thanh hoc phin Tlusc tap 

chuyen de, ngueyi hoc c6 kk nang hop 

tac de giai guy& &roc cac vin 6 lien 
quan den ding viec duot giao tai ca sO,  

thisc tap. 

PLO5 H 

CLOS 

Sau khi hoan thanh hoc phin Th*c tap 
chuyen 6, nguoi hoc c6 kSi' nang danh 

gia qua trinh tri'en khai 	cong nghe 
nguen thanh cac giai phap va san phim 
cong nghe *ng dung trong th*c tin. 

PLO6 H 

CLO6 

Sau khi hoan thanh hoc phin Th*c tap 

chuyen de, nguoi hoc c6 k9 nang trong 

viec doc dugc cac tai lieu k5/ thuat, s6 

tay kSi thuat bing tieng Anh tai ca so 

thisc tap. 

PLO7 M 

Mfrc tty chii va trach nhiiem 

C05 CLO7 Sau khi hoan thanh hoc phan Th*c tap 
chuyen de, nguoi hoc c6 kha nang danh 

PLO9 M 

iRU 
3k11 
LUY 



Cac gido trinh lien quan dã h9c tir cac mon h9c co sof NIA 

chuyen nganh Gido trinh chinh: 

Cac cataloge kern theo tir co s& tlArc tap 

Tai lieu tham khao: Cac tai 1iu kSi thuat tim kiem fir intemet có lien quan 

gia diroc vai tro, nhiem vu va ding viec 

ciia can bO trong thkrc ta, hoa nhap duoc 

vao moi trueyng lam viec tai co sâ th‘rc 

tap, fir do nguoi hoc c6 the thich nghi 

va tv dinh hirang cong viec dm minh. 

Sau khi hoan thanh h9c phan Thkrc tap 

chuyen de, ngireci h9c c6 kha nang de 

xuat S,  Wang, dira ra nhfing sang kin PLO8 
CLO8 

quan tr9ng va co gia tri khoa h9c trong 

viec trien khai drig dung vat lieu, ding 

nghe trong thgc te. 

nom 
M 

Sau khi hoan thanh h9c phan Thkrc tap 

chuyen cl& ngiroi h9c c6 tir duy phan 

CLO9 bin, c6 khã nang bao ve va chiu filch 

nhiem tnxerc nhimg ket luan chuyen 

mon dm minh 

PL012 H 

Ghi 	L = Mirc thap; M = Mirc trung binh; H = Mire cao 

TM lieu phyc NA! mon Illy 

Phtrang phap, hinh thtic t chtic d#y hQc 

Pinrcrng phap, hinh 

fink M chtic dQy hQc 
Myc dich 

CDR ctia HP dat 

duryc 

Dam thoai, van dap 
Giup h9c vien th6i quen trao di; dao 

sau suy nghi trong khi hoc tap. 

CL01, CL02, 

CL03, 

CLO5,...CLO9 

HQC trai nghiem: thgc 

tap 

Ren luy'en ki nang van dung kin thirc 

vao thvc tin. 
CLO1 — CLO9 



Tg hoc 
Tv nghien ciru nhilng n6i dung do 

giang vien yeu c'au. 
CLO 1 — CL09. 

   

7. K6 hoach thuc tap chi ti6t 

Tuan hoc N6i dung 
CDR h9c 

x phan 

(1) (2) (3) 

Tun 1 Giang vien 

- 	Seminar dinh huang chuang trinh thuc tap t6t nghiep 

cho hoc vien: Giai thieu mOt s6 vi tri va dun vi cho 

chuang trinh thuc tap dm h9c vien. 

- 	Phan c'Ong giang vien huang dan. 

- 	Ef6 try va dinh htrang cho h9c vien lien he vai dan vi 

thuc tap. 

- 	Huang clan hoc vien ch9n a tai. 

- 	Huang dan h9c vien viet de cucmg thgc tap tai ca sa 

thuc tap dä duac phan c6ng. 

+ DO van de 

+ Mix tieu dux tap chuyen de tai ca se, thuc tap 

CL03, 

CL08. 

+ Ni dung dux tap chuyen de tai ca s& thuc tap 

+ Phuang phap tie') can \fa nghien cfru. 

+ )'( nghia khoa h9c khi di dux tap. 

+ "c7  nghia thuc tin khi di thuc tap. 

+ B6 cgc trinh bay. 

- 	Chinh sira va th'Ong qua a cuang chi tit 

H9c vien 

- 	Lien lac \Tad dan vi thuc tap; 

- 	Hoan tAt cac thit tic theo yeu cu dm dan vi nhan h9c 



vien thvc tap. 

- 	Lap ke.  hoach thvc tap. 

- 	Ch9n d tai/linh vvc minh mu6n nghien ciru/thvc tap 

(co can nhac den thoi gian hoar' thanh va pham vi 

nghien cfru phi.' h9p voi yeu cu dm hoc phAn). 

- 	vie't \fa nep de cucmg chi tit 

Huang clan tix hoc (2,5 gib) 

Than 2+3 Hoc vien thyv hien duai sy• huOng can cela gicing vien va 

chuyen gia tai ca so thur tap 

Chuang 1: Ttong quan 

- 	Ring quan v6 ca s6 thvc tap: ca cu t6 chirc, vi tri, vai 

trO cac b0 phan chirc nang, Ice' hoach hoat d6ng, an 

toan lao Ong, quail. 1Sf, ... va dinh huong Oat trien. 

- 	Ring quan ve cac img dung vat lieu va c6ng nghe tai 

ca s& thvc tap. 

- 	Cac ket qua nghien cut' trong va ngoai nuac di yeti 

cac cong nghe do. 

- 	T6ng quan he th6ng thiat bi ciia ca sec thvc tap 

- 	Ni dung time tb t3i ca so• time tip: Do chuyen gia 

tai nha may giao cho cac nei dung thvc tap, tier) can 

va lam quen viii thvc t6. 

- 	HQC vien h9c tap cac nei qui, qui dinh dm ca sa thvc 

tip. 

Huang can tif hoc (2,5 gio) 

- 	D9C them tai lieu a tong quan 

- 	Tham khao met s6 cong trinh khoa hoc dã (kw cong 

b6 ten cac tap chi khoa h9c trong nuov va qu6c tec 

- 	vi6t bac) cao thvc tap chuang 2 

Tun 4 + 5 I-19c vien thy.c hien clubi sy. huOng can clia gicing vien va 

chuyen gia tai ca so. dux tap 

Chuang 2: Di ttrovg va phtrang phap nghien cum v.'' v4t 



va cling nglie ti co so.  thy.c t4p 

i tugng vat lieu va cong nghecña ca s& thuc tap. 

Phuang phap tip can sir dung vat lieu va *rig dung 

ding nghe. 

Phuang phap nghien ciru. 

i dung thtyc tp ti co so thtyc t4p: Do chuyen gia 

tai ca si thuc tap giao cho cac n'Oi dung thuc tap (di 

hrong, phuang phap tip can va nghien ciru cac ding 

nghe tai co sa dang thuc tap), lam quen vri dux te san 

xuAt. 

FIQC vien thuc hien dung cac n'Oi qui, qui dinh cüa ca 

thuc tap. 

Hzthng d'Jn ty. hpc (2,5 gio) 

DQC them tai lieu ve phuang phap tip can va nghien 

ciru cong nghe tai ca thuc tap. 

Tham khao mCn s cong trinh khoa h9c da duoc ding 

b6 tren cac tap chi khoa hoc trong nuac va quo'c t6 

Viet bao cao thuc tap 

TuAn 6 + 7 119c vien thuc hien duai sr /twang deln cfca giang vien va 

chuyen gia tui co so' thuc tap 

Chtrong 3: Kt qua va than 1u4n Nit thtyc tp ti co sifr 

Hug t4p 

i dung flux tap 

Kt qua thuc tap chi tit ve vat lieu va quy trinh cong 

nghe. 

Van hanh va dieu khien ding nghe tai co.  sa dang thuc 

tap. 

Trinh cac ice hoach: hoach dinh chin luoc, t chirc 

thuc hien, kiem tra danh gia, rat kinh nghiem, phat 

trien cong nghe cda ca sof thuc tap. 

Kt luan. 



- 	Ni dung thtyc t4p tai co sir thkrc t4p: Do chuyen gia 

tai ca se( thvc tap giao cho cac nOi dung thvc tap, ten 

cac cong nghe tai ca sg thvc tap dang thvc tap, lam 

quen vai thvc te san xuAt. 

- 	HQC vien thvc hien ding cac nOi qui, qui dinh dm ca 

si thvc tap. 

throng &in ty. lvc (2,5 gio) 

- 	DQC them tai lieu lien quan ve cac ding nghe dang dm 

ce, s& thvc tap. 

- 	Tham khao mOt sii cong trinh khoa hoc dã dugc cong 

bO ten cac tap chi khoa hgc trong nuac \fa quOc t6 

- 	Viet bao cao thvc tap 

Tun 8 Kt 1u4n Ara kin nghf cita cong vi?c thtyc tb 

- 	Ket luan v'e cac nOi dung thvc tap. 

- 	Kin nghi ve cong viec thvc tap. 

- 	Ni dung thvc tap. 

- 	Nhan xet dm cac chuyen gia tai nha may ve nguari 

thvc tap. 

- 	Riit kinh nghiem. 

Hwang d an ty. h9c (2,5 gio) 

- 	Dgc them tai lieu lien quan ve nganh dao tao 

- 	Tham khao mOt s'O cong trinh khoa hgc dã dirgc cong 

bO ten cac tap chi khoa hoc trong nu& va quOc te 

- 	Hoan thin bao cao thvc tap 

8. Danh gia ktt qua h9c t4p 

Sir ding thang 10 diem cho tAt cá cac hinh thirc danh gia trong hgc phAn. 

Hinh thtic CDR Mir g 
STT 

danh gia 
Tieti chi clanh gia ThZri diem 

dm HP so 



1 

Qua trinh 

Tham gia day du va tich ccrc 

cac hoot &Ong trong nOi dung 

chtrang trinh thvc tap chuyen 

de: tuan thtt cac guy dinh cua 

CO SO thvc tap. 

Theo ke 

hooch dive. 

tap 

CLO7 

, 
, 
, 

40% 

Diem 	&mil 

gia cUa don 

VI thcrc tap 

Nhan xat cita 	dan vi thtrc tap 
. 

doi voi hoc vien 

Theo ke 

hoach thkrc 

tap 

_ 

CLO 1 . 

..... 

CL08. 

2 CuOi I(. 60% 

Bao ea° viat 

, 

Ilinh thirc trinh hay cua 'I3ao 

cao tlwc tap chuyen de dung 

guy dinh 

Theo ka 

hoach thtyc 

tap 

CLO4 10% 

NOi dung thOng tin lien quail 

den chit de thtrc tap. 

Theo ke 

hooch tht,rc 

tap 

CLOI.  

..... 

CL08. 

15% 

Thuyat trinh 

Mdc di) chuan bi; 

Ni dung thong tin; 

KS,  !tang truy 	dot. hocen 

Theo k6. 

hooch nam 

CLOI, 

..... 

CL08. 

25% 

9. Thong tin vt giiing vien 

9.1. Ching vien 1 

- HQ vã ten: 	NguyL Minh Vining 

- Chlk danh. hoc ham. hoc 	Giang vien hang 1. Pito giao str. Tien si 

- Email: nguvenminhvuoned)dnu.edu.vn 
	

Dien thooi lien he: 0962357469 

9.2. Clang vien 2 

- 1-1Q va ten: 	Hoang NI* Hieu 

- Chirc danh, h9c ham, h9c vi: Giang vien hang II, Tian si 

- Email: hoangnhathieurAinu.edu.vn 	Dien thooi lien he: 0913669377 



' TWIN 
DAIHOG 

QUY NHON 

ITU  iTdR"U'o6NG 
Ts. 1-10arm Nliit Hiciu 

GS.TS. Doan Due Tung 

9.3. Ching vien 3 

- H9 va ten: Phan Thanh Hai 

- Chirc danh, h9c ham, h9c 	Giang vien hang 111, Tien s9 

- Email: phanthanhhaiginu.edu.vn  Dien thoai lien he: 098960689 

9.3. Giiing vien 4 

- HQ ‘,,a ten: Le Thi Tilde Vin 

- Chirc danh, hoc ham, hoc vi: Giäng vien hang 11, Tien s9 

- Email: lethithaovienaNnu.edu.vn 	Dien thoai lien he: 0976158833 

10. Cat: guy dinh cluing 

Cam ket cita giang vien 
Time hien dang Ice hoach ciao tao cua Nha trukg. 

dung tion dO. 

lieu cau del voi hoc vien 

HQC Vie11 can tham dtr day d6 va [loan thanh con2 

viec theo Lich lam viec three Meng nhat vai giang 
7.-. 

vien hiseng dan. 

Tuan alit nghiem tac guy dinh trong co.  sO.  thuc tap 

Quy dinh ve hanh vi trong qua 

trinh lam khoa luan 
Nghiem tic, tich cue tham Lzia Mao luan 

Quy dinh ve 119c vu Theo guy che ao tao tin chi c6a nha truerng 

Cac guy dinh kluic CO diem ceng hoac nit.  ve Mai de I1QC tap 

GIANG VIEN BIEN SO/NN 

Binh Dinh, ngity0g thcing4S1u'im 2020 

TRIIONG B() MON 	TRIYONG 

    

PGS.TS NguyZn Minh VisangPGS.TS Nguy&I Minh \Aram! TS. Nguyen Le Titan 



TRUIfING DAI HQC QUY NHON CQNG HOA xA HO CHU NGHIA VItT NAM 
KHOA KHOA HQC T1 NHIEN 	 DO 14p — Ty do — Hanh phtic 

DE CU'ONG CHI 'HET 
HQC PHAN: Plurang phi') nghien cum khoa hicoc nang cao 

Ma h9c phAn: VLCR 513 

Ten tieng Anh: Advanced Scientific Research Methodology 

1. Thong tin chung Aft h9c phan: 

Ten h9c phan: Phuang phap nghien cüu khoa h9c nang cao 

- Ma h9c phan: VLCR 513 S6 tin chi: 02 

Loai h9c phan: Ty. civil 

Cac hoc phan h9c tnr6c: Ting Anh 

Cac yeu cu khac d6i vri h9c phan (nu c6): 

Phan gi6 tin chi ci6i vâi cac hoat dOng: 

+ Nghe giang 1ST thuyat: 27 tiat 

+ Thao Wan: 6 tit 

+ Tv h9c: 56 gi6 

Khoa phi trach h9c phan: Khoa Khoa h9c Tir nhien 

MO tã h9c phAn 

Phuang phap nghien ciru khoa h9c nang cao trong chuang trinh dao tao la mOt 

h9c phan bat buOc nam trong phan kin thirc chung, c6 quan he chat che vai cac mon 

hoc khac thuOc kh6i kin thirc chung va kh6i kin thirc ca sa, chuyen nganh. HQC phan 

cung cap cho nguoi h9c nhang kin thirc co ban v khoa h9c va nghien ciru khoa h9c 

(NCKH); ban chat logic cila NCKH; cac gia thuye't khoa h9c; phuang phap thu thap va 

xir 1' dü 1iu (tai lieu va s6 lieu); trinh tv NCKH va each thirc thvc hien mOt d tai 

nghien ciru, luan van t6t nghi'p; viat bao cao khoa h9c (bai bao, luan van, poster, son 

trinh chiau/thuy& trinh d bao cap. Ngoai ra h9c phan con cung cap cho h9c vien cac 

kin tithe va quyan s6 hau tri tue. 

Muc tie!' cila h9c phan 

- Kin thin 

+ C01: HQC vien &roc trang bi cac kin thirc va nghien cdu khoa h9c, cac dac 

thing cüa hog dOng nghien ciru khoa h9c, dOng ca va phucmg phap nghien cfru khoa 

h9c, dat van da nghien ciru va tim kiam thong tin, xay disng ka hoach nghien ciru, thu 
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thap va phan tich di,r lieu khoa hoc. 

+CO2: HQC phAn cung cAp cho hoc vien cac kin thdc v" cAu trilc chung 

van ban khoa hoc nhu 1u'an van tM nghiep, bai bao khoa h9c, d cuang nghien cin:, 

each trinh bay bao cao mieng va bao cao vi6t, tai lieu tham khao, va dc bit la vAri 6 

ciao arc trong nghien ciru khoa hoc va quyL si hat tri tue. 

- KS7 Wang 

CO3: K5f nang tim kie'm thong tin, k5,  nang dc, phan tich va tOng hop tai lii 

lien quan, k5 nang doe tai lieu ti6ng Anh, 	nang ding quan tai lieu lien quan vAn 

nghien ciru va cach trich dan tai 1iu tham khao. 

C04: Ic'y nang lam viec nhom hieu qua, có kha nang quan 1, lap k6 hoach 

nghien ciru, thu thap va phan tich dtr lieu, vie't bac) cao va trinh bay vAn d khoa hpc 

mOt cach logic. 

- Mtic tv chü va trach nhqm 

C05: CO ftr duy pha'n bin, bao ve va chiu trach nhiem v'e nhang k6t luAn 

chuyen m6n 

4. Chain du ra cüa hoc phAn 

Mijc tieu h9c 

phan(C0s) 

Chuan dal' ra hoc phAn(CLOs) ChuAn du ra 

CTDT(PLOs) 

Mirc C'0 

dat dugc 
KS,  hieu MO tá 

(1) (2) (3) (4) (5) 

Kitn th tic 

CO1 CLO1 Sau khi hoan thanh hoc phAn 

Plurang phap 1u4n nghi8n cim 

khoa h9c, nguoi hoc có kha 

nang xay clumg k8 hoach nghien 

ciru tir clat vAn d6', tim ki6m 

thong tin, tri8n khai, thu friar, va 

phan tich di l 1i8u khoa hoc. 

PL01, PLO3 L 

CO2 CLO2 Sau khi hoan thanh hoc phAn 

Plurcmg phap luan nghi8n dm 

khoa hoc, nguoi hoc bit cach 

PL01, PLO3 L 
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trinh bay m8t van ban khoa h9c 

nhu luan van tOt nghiep, bai bao 

khoa h9c, a cucmg nghien ciru, 

trinh bay bao cao khoa h9c duai 

clang bao cao vi6t hoc seminar; 

bit va quy&I sa him tri tue. 

ICy fling 

CO3 CLO3 Sau khi hoan thanh h9c phAn 

Phucmg phap luan nghien dm 

khoa h9c, nguoi h9c có IcST nang 

thuc hien tim ki6m thong tin, ley 

nang d9c, phan tich va tOng hgp 

tai lieu lien quan, kSi nang d9c 

tai lieu tiecng Anh, k'y rang tong 

quan tai lieu lien quan vAn a 

nghien cfru va cach trich clan tai 

lieu tham kith°. 

PL04, 

PL011 

M 

C04 CLO4 Sau khi hoan thanh h9c phAn 

Phuung phap luan nghien cut), 

khoa h9c, ngithi h9c có ley nang 

lam viec nhom hie'u qua, CO kha 

nang quan 	ly, 	lap 	ke' 	hoach 

nghien dm, thu thap vá phan 

tich dir lieu, vi6t bao cao va 

trinh bay vAn a khoa h9c m8t 

each logic. 

PL011 M 

Mirc tty chii vã trach nhi'm 

C05 CLOS Sau khi hoan thanh h9c phAn 

Phucmg phap luan nghien dm 

khoa h9c, nguoi h9c co tu duy 

phan bin, bao ve va chiu trach 

nhiem NT" nhfing ke't luan chuyen 

m8n. 

PL012 L 

FR 
JA 
UY 



L = Mire thap; M = Mire trung binh; H = Mirc cao. 

5. Tai 1iu ph9c v9 mon h9c 

Gido trinh chinh: Nguyen Dang Binh va Nguyen Van Du, Phumg ph dip 

nghien city khoa h9c, NXB Khoa hec va K'Si thuat, 

2010. 

Bora Pajo, Introduction 	to Research Methods: 	4 

Hands-On Approach, Sage, 2018. 

Tai lieu tham lchaa: va Cao Dam, Plurang phap ludn nghien ciru khoa hoc, 

NXB Khoa h9c \fa 1(57thuat, 2010. 

Sa luau tri tue, Thu vin phap luat 

6. Phtrang phap, hinh thlic t chtirc dy h9c 

Phurong Oil), hinh thtic 

do chin d337 h9c 

M9c dich CDR cila HP d4t 

d UVC 

Din giang Cung cap cho ngueri h9c cac 

kin thirc v'e khai ni'em nghien 

ciru khoa h9c, cac ac tnrng dm 

hoat deng nghien dru khoa h9c, 

deng ca dm nghien cfru, muc 

tieu va each lap Ice hoach nghien 

ciru, thu thap \Tà phan tich di 

lieu, thiet Ice thi nghiem, each 

trinh bay met luan van, bai bao 

khoa hec ho4c viet met de cucmg 

nghien dru, van de dao dire 

trong nghien ciru khoa h9c. 

CL01, CLO2 

Dam thoai, van dap Gulp nguen hec thoi quen trao 

di; bay to quan diem ca nhan, 

dao sau suy nglil trong khi hec 

tap, ren luyen kha nang trinh bay 

\fa phan bin. 

CLO I-CLO5 

Dat va giai guy& v'an a Phat huy tinh tich cuc, t-kr gide, CL01-CLO5 
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chil dCmg, sang tao dm ngued 

hoc; bffii &fang phuang phap tv 

hoc, ren luyen ki nang van dung 

kin thirc vao thvc tin. 

Thao luan, Seminar Mg) nguoi hoc tang tinh chit 

d'Ong, lqi nang doe, phan tich tai 

lieu, torn tat, lam viec nhom va 

trinh bay Van de khoa hoc. 

CLO 1-CLO5 

7. K'e hoach giang dor chi tit 

Bali h9c Ni dung CDR h9c 

phAn 

(1) (2) (3) 

1 

(3 ti6t) 

Chtrcmg 1. DO ctrcrng ve nghien cum khoa h9c 

1.1. Khai niem nghien ciru khoa h9c 

1.2. Cac dc trung cua hoat d'Ong nghien call khoa h9c 

1.3. D'Ong ci dm nghien cfru khoa hoc 

1.4. Phucmg phap va phuang phap luan nghien ciru khoa 

hoc 

1.5. Cac dang nghien cfru khoa h9c 

1.6. Cac cong cu nghien dm 

Hir owg an tr hpc (6 tit) 

- On lai hen thuc Chuang 1; 

- Chuan bi nOi dung dm bu61 hoc ke tiep. 

CLO 1, CLO2 

2 

(3 tit) 

Chuang 2. De tai nghien cum 

2.1. Cac khai niem 

2.2. Tim kie'm Van a nghien ciru 

2.3. Phat then gia thie't nghien cfru 

2.4. Dat ten cho a tai 

CL01, CLO2 
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Hu.  ling dm ti h9c (6 trrdt) 

- On lai kin thirc Chuang 2; 

- Chun bi nOi dung cila bu6i hoc Ice tip. 

3 Chuang 3. Thong tin tOng quan CLO 1, CLO2 

(3 Wet) 3.1. Tim kiem thong tin 

3.2. K'Si thuat doc tai lieu 

3.3. Ghi chep 

3.4. Trinh bay thong tin teng quan 

Hu.(mg earl ty. h9c (6 tilt) 

- On lai kin thirc Chuang 3; 

- Chuan bi nOi dung dm bu6i hoc ice tiep. 

4 Clurcrng 4. Id hoach trin khai nghien can CL01, CLO2 

(3 tit) 4.1. Cac yeu t6 dc trung dm hoat Ong nghien ciru 

4.1.1. Nghien ciru Ichai nguen ter van de can giai dap 

4.1.2. Nghien dru c6 mix tieu fa rang 

4.1.3. Nghien clru duqc thIrc hien theo mOt ke hoach 

chat che 

4.1.4. Van d'e nghien cfru duqc chia thanh nhieu van 

. 	de nh6 

4.1.5. Nghien ciru tim kiem huong giai guy& van de 

thong qua cac gia thuy'et 

4.1.6. Chap nhan mOt se gia thiet nhat dinh 

4.1.7. Nghien ciru doi hoi thu thap va phan tich dir 

lieu 

4.1.8. Tien hanh nghien ciru luon theo \Tong ?may 

Hu.o.ng effi ty. h9c (6 tit) 

- On lai kin thirc da hoc; 

- Chun bi nOi dung dm bu6i hoc ke tiep. 
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5 

(3 ti6t) 

Chuang 4. KO hokich trien khai nghien cum (tt) 

4.2. Thie't ke' nghien ciru 

CL01, CLO2 

4.2.1. Khai ni'rn NTs thie't k6 nghien ciru 

4.2.2. Cac nguyen fac thik ke' nghien ciru thkrc 

nghi4n 

throng dein tv h9c (6 tilt) 

- On 10 kin thirc Chuang 4; 

- ChuAn bi nOi dung dm bu6i h9c k6 ti6p. 

6 Chtroing 5. ViOt bao cao khoa hoc CL01-CL03, 

(3 ti6t) 5.1. CAu truc van ban khoa h9c CLOS 

5.2. Mt s6 kST thuAt vi6t bao cao 

5.2.1. Trinh bay b6 ctic 

5.2.2. Van phong khoa hoc 

5.2.3. Cach trich Gran thong tin 

5.2.4. Trinh bay da 1* 

Htrowg dan nf h9c (6 tilt) 

- On lai kin thirc da h9c; 

- Chun bi nOi dung dm bu6i h9c ka tiep. 

7 Chuang 5. ViOt bao cao khoa hoc (tt) CL01, CLO2 

(3 660 5.3. VAn a dao dirc trong cong bt) khoa h9c 

Chirung 6. Mt so ding tai HO khoa hoc 

6.1. D'e ctrang nghien dru 

6.2. Bai bao khoa h9c 

Throng an n‘c h9c (6 diet) 

- On lai kin thirc 1' dã h9c; 

- Chun bi nOi dung bu6i h9c k6 ti6p. 

8 Chuvng 6. Mt soi ding tai IRO khoa hoc (tt) CL01, CLO2 



(3 tit) 6.3. Luan van uSt nghiep 

6.4. Trinh din bao cao 

Throng can hi kw (6 ti;d0 

- On lai kin thirc ly thuyet dã h9c; 

- Chun bi n'6i dung bao cao seminar cid duac phan 

cong & cac bu6i h9c Ice tip; 

- Tim hieu cac chit de bao cao dm cac nhom khac de' 

co the dat cau hoi, phan bin va trao di. 

9 Chuang 7. Sr heti tri tit? CL01-CLO5 

(3 tit) 7.1. Quyen s& him tri tue, di tuang duac quyen sa hau 

tri tue 

7.2. Tac pham va Quyen tac gia, ban quyen, hanh vi xam 

pham quyen tac gia 

7.3. Sang che, gial phap hal ich 

7.4. Nhang van de lien quan den nhan hieu, ten thuang 

mai va quy6n sa hau cong nghi'ep 

Throng dlin tir lux (6 tit) 

- 	Nhang nguoi nao &Ivy coi la chi' so' hau tac 

pham? duov coi la tac gia dm tac pham? 

- 	Co bat bu6c clang ky quyen tac gia vai Cijc ban 

quy'en tac gia mai phat sinh quyen khong? 

- 	Quyen dm tac gia (quyen tac gia) bao gm nhang 

quy'&•1 gi? 

- 	Quy'&n tkr bao \le bang cac bin phap cong nghe d'e 

bao ve quyen tac gia, quyen lien quan la gi? 

- 	Ai la nguai c6 quyen clang lcST sang che, giai phap 

hal ich? 

- 	Nhang yeu cau dm ten thucmg mai, can luu S7 

diem gi khi lua chon ten thuang mai? Chu doanh 

nghiep c6 !lilting quyen sOr hat ding nghiep nao 

d6i vai ten thuang mai dm minh? 
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- 	Nhcing dAu hi8u nao khong duvc bao hi) lam nhan 

hi8u? Kha nang phan 1)* dm nhan hi8u tha hi8n 

nlur tha nao? Nhiing dAu hi8u nao bi coi la khong 

có kha nang phan bit, khong tha dtryc cAp GiAy 

chirng nhAn clang kY nhan hi8u? 

10 Seminar va trinh bay bao cao mi8rig v'a cac vAn a lien CL01-CLO5 

(3 tit) quan nghien ciru khoa h9c 

Iltrowg em Or h9c (1,5 tilt) 

- Tip tic chuan bi nOi dung bao cao seminar (nu 

chtra bao cao) ninr cla dirge phan cong 6.  buiii h9c ka 

tip. 

- Tim hiau cac chit d'a bao cao dm cac nhom khac da 

có tha dAt cau hoi, phan bin va trao di. 

11 Seminar ve trinh bay bao cao viet va cac van de lien quan CL01-CLO5 

(3 fiat) quyan si him tri tu8 

Iltrowg ein 4r h9c (1,5 ti&) 

On lAi cac kin thirc dã h9c, chuAn bi thi h9c kS,  hay 

bao cao tiau luAn theo phan cong cit' a giang vi8n. 

(1): Thang tin v buai hoc. (2): LO ke n "Oi dung giang day theo chumg, myc. 

(3): Liet ke CDR lien quan caa hoc phan (ghi kj hieu CLO?). 

8. Dinh gia kect qua h9c tp 

Sir citing thang 10 dim cho tAt cá cac hinh thirc danh gia trong h9c phAn 

STT 

Hinh 

danh 

ula 

thirc die 
Tien chi danh gia 

Thiri 
.7, m 

CDR 

cita 

HP 

Trcing 

SO 

Th 

IN 



Qua 

trinh 
140%0 

- Bai tap vd nha: Bai lam dung va day dii. 

- Bai thuyk trinh: Mire d6 chuan bi, n6i 

dung, VS/ nang truyen dat. 

- Thcio luan, hogt Ong nhom: Wm d6 

chuan bi, n6i dung kin thirc, k'ST nang 

truyen dat, soi n6i, the hien dupe quan 

diem ca. nhan. 

2 
Cuoi 

liST 

B, 	- 	Ca kiem tra viet/tidu luan: Can dr vao 

dap an de danh gia hoc chat hrong lieu 

luan. 

60-1/0 

9. Thong tin v giang vien 

9.2. Giang vien 1 

HQ va ten: Le Thi Ng9c Loan 

- Chirc danh, h9c ham, h9c vi: Giang vien chinh. Tien ST. 

Email: lethingocloan@qnu.edu.vn 	Dien thoai lien he: 0961 960639 

9.2. Giang vien 2 

H9 va ten: Nguy8n Thi Xuan Huynh 

Chirc danh, hoc ham, h9c vi: Giang vien chinh. Tien ST 

Email: nguyenthixuanhuynh@qnu.edu.vn 	Dien thoai lien he: 0989 225650 

10. Cac quy dfnh chung 

Cam k'et dm giang vien 

Dam bao dung n6i dung va theo ke hoach 

giang day dm Nha tnr6ng, dfing phuang thirc 

danh gia. 

Yeu cau d6i v6i sinh via 

Tich eve tham di; lop h9c, chi' d6ng tier) thu 

kin thirc, hoan thanh bai tap duqc giao, chi' 

dOng trao di cac van a lien quan den bai 

giang v6i giang via, va tich eve 	lam viec 

nh6m de hoan thanh t t cac bai seminar va cac 

nhiem vu hpc tap khac 
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cz, TRlfeiNG 
cC 	DAI HOC 
c. 	

GUY NE 

Quy djith ve tham dtr lerp hoc 
Di hoe dimg gie., khOng lam viec rieng trong 

gio• hoc. 

Quy dinh ve hanh vi trong lop hoc Tap trung \fa siii noi trao d'O'i. 

Quy dinh vt: hoc vti Theo guy dinh chum; ciia Trithng. 

Cac quy dinh khac Theo guy dinh chung cua Truong. 

Binh Dinh, lig(I'63 thcin,c_q.eru'ini 2021 

GIANG VIEN BIEN SON TRUtiNG BO MON 	TROJNG KHOA 

TS. Le Thi Ngoc Loan PGS.TS. Nguyen Minh Vulyng TS. Nguyen Le Tiiãn 

ruAuf 
TS. Nguyen Thi Xuan Huynh 

TRUONG 

0 Ha TRU'aNG 

PGS.TS. Doan Die Tang 

11 



TRU'ONG HQC QUY NHCiN ONG HOA XA HQ! CHU NGHiA VIET NAM 
KHOA KHOA HOC TV NHIEN 	 DOc Ip — To. do — Hanh phtic 

BE ClU'ONG CHI TIET 
HOC PHAN: Ciu trtic din tu vã lien ket trong pilau tfr vã 
Ma hoc phAn: VLCR 514 
Ten tieng Anh: Electronic Structure and Bonding of Molecules and Solids 

1. Thong tin chung ve hoc phAn: 

Ten hgc phan: Cu triic din tü va lien ket trong phan tr va vat ran 

- Ma hgc phan: VLCR 514 s6 tin chi: 02 

Loai hgc phan: Ty. chwi 

Cac hgc phan hgc truck: Vat chat ran nang cao, Ca h9c lugng tir nang cao 

Cac yeu cau khac di vai hoc phan (nu c6): 

Phan gia tin chi dei vOi cac hoat dOng: 

+ Nghe giang 19' thuyet: 24 tit 

+ Lam bai tap tren lop: 6 tit 

+ Tu hgc: 60 gia. 

Khoa phi trach hoc phan: Khoa KHTN 

Me ti hue ph'in 

HQC phan nay giai thieu cho h9c vien nhang kin thirc ca ban va nang cao ye 

phirang trinh Schroedinger, tinh chat ca lugng tir dia electron; •cAu truc din tcr va cac 

loai lien ket trong phan tir VA vat ran; vai trô cüa cac lien ket trong viec xac lap nen cac 

da..c tinh dan din, cac tinh chat quang, tinh chat tir; cling nhu cac xu hithng lien ket va 

hinh thanh cAu triac cüa cac tinh the ran. 

Muc tieu au hue phAn (kS,  hieu COs) 

- Kin thtiv 

+  C01: Hieu va phan tich dugc cac khai niem ve lien ket, cac loai lien ket trong 

phan tir va vat ran; vai tro cüa cac loai lien ket trong viec hinh thanh cau true va cac 

tinh chat ca ban dm vat fan. 

+ CO2: Van dung dugc kin thirc ve lien ket trong phan tir va vat ran de giai guy& 

m6t s6 van delien quan den c6ng dung dm vat lieu dang dirge sir dung trong di seng 

hang ngay. 

- KST nang 



+ CO3: Co kha Wang lam viec dc 1p va lam viec nhom, truyen dat kin thirc vat 

ran va vai tro dm lien ket trong vat ran ve den tap the va ang nghiep. 

+ C04: Co kha Wang sir di,ing tieng anh trong linh vi,rc cu triic din tir va lien k& 

trong phan tir' 	vat ran, cij the: bit giao tip ca ban, có kha nang d9c va sir ding 

tieng anh de trinh bay cac nOi dung khoa h9c lien quan den rinh vkrc cu triic din tir' 

lien ket trong phan tir va vat ran. 

- Mtic tir chü va trach nhi:On 

+ CO: Co tir duy phan bin va chiu trach nhi'em tnrerc nhang ket luan v'e linh vc 

cau triic din tir va lien ket trong phan tü va vat ran. 

4. Chain dau ra cüa h9c phAn (kST hieu CLOs) 

M‘ic tieu h9c 

phan(C0s) 

Chuan du ra hoc phan(CLOs) 

Chun du ra 

CTDT(PLOs) 

Mirc 

clO 
(long 

g6p 

K* hiu MO tá 

(1) (2) (3) (4) (5) 

Kin thfrc 

CO1 CLO1 

Sau khi hoan thanh hoc phan Cali 

triic din tir va lien ket trong phan 

tir va vat ran, h9c vien hieu \fa 

phan tich dixac cac khai niem ve 

lien kit, cac loai lien ket trong 

phan tir va vat ran; vai tro cila cac 

loai lien ket trong viec hinh thanh 

cu trac va cac tinh chat ca ban 

dm vat ran. 

PLO1 M 

CO2 CLO2 

Sau khi hoan thanh h9c phan Cau 

trdc din tir va lien ket trong phan 

tir va vat ran, h9c vien van dvng 

duac kin thirc ve lien ket trong 

phan tir va vat ran de giai quyet 

mOt st) v'an de lien quan den cong 

dvng dm vat lieu clang dtrac sir 

dking trong di seng hang ngdy. 

PLO2 M 



K'S/ nang 

CO3 CLO3 

Sau khi hoan thanh h9c phan Cu 

truc din tir va lien ke't trong phan 

tir va vat rAn, h9c vien Co kith'. nang 

lam viec dc lap NIA lam viec 

nhom; truye'n dat kin thirc vat rAn 

va vai tro dm lien 1c6t trong vat ran 

v.6 de'n tap the' va d6ng nghiep 

PLO5 M 

C04 CLO4 

Sau khi hoan thanh h9c phan Cau 

trac din tir va lien k6t trong phan 

tir va vat rAn, h9c vien co kha nang 

sir dung tieng anh trong rinh vuc 

cL tritc din tir' va lien k6t trong 

phan tir va vat rAn, cu the: bik giao 

tip co. ban, CO kha nang d9c va sir 

dung tie'ng anh de trinh bay cac n6i 

dung khoa h9c lien quan de'n linh 

vgc cu trac din tir va lien 1c6t 

trong phan tir va vat rAn; 

PLO7 L 

Mil.c tir chii va trach nhqm 

C05 CLOS 

Sau khi hoan thanh h9c phan Cu 

trfic din tir' va lien ke't trong phan 

tir va vat rAn, h9c vien co tu duy 

phan bin va chili trich nhiem 

tnrot nhang ke't luan v" linh vuc 

call truc din tir' va lien ke't trong 

phan tir \fa vat rAn. 

PLO 12 M 

L = Mire thap; M = Mire trung binh; H = Muc cao 

5. TM 110 phuc viii mon h9c 

Gido trinh chinh: 1. Enric Canadell, Orbital approach to the electronic 

structure of solids, Oxford University press inc., New 

York, 2012 



2. D. G. Pettifor, Bonding and Structure of Molecules and 

Solids, Clarendon Press-Oxford, 2002 (Tai ban) 

Tai lieu tham khae them: 

Cac loai hoc lieu khac: 

6. Phtrang phap, hinh thirc t chin du hue 

Phirang phap, hinh 

thtic to chin du 

huc 

Muc dich 

CDR 

ciia HP 

d4t duct:, 

Dien gia'ng 

Cung cAp cho hoc vien he theng kin thirc nen 

tang ve phucmg trinh Schroedinger, tinh chat ca 

luong dr cila electron; cau truc din lir' và cac logi 

lien ket trong phan tCr va vat ran; vai tro dm cac 

lien ket trong viec xac lap nen cac ac tinh an 

din, cac tinh chat quang, tinh chat tix; cang nhu 

cac xu huang lien ket va hinh thanh call true dm 

cac tinh the rain 

CL01, 

CLO2 

Dam thoai, van dap 

Giup hoc via c6 th6i quen trao d6i; dao sau suy 

nglii trong khi hoc tap. 

y tinh tich cuc, tu giac, chi' d'6ng dm hoc phat  bu
—• 

vien; kha nang tu hoc, tkr nghien ciru, van dvng 

kin thirc vao di seng. 

 

 

 

CLOS 

Thao luan 

Gill') hoc vien ding ce va ma rOng kin thirc. CL01, 

• 	• 

CLOS 

Tkr hoc 
Ty nghien c-Cru nhcmg n6i dung do giang vien yeu 

eau 

CL01, 

... CLO4 

7. Ke' ho4ch giiing clkly chi tie't 



Buili 

h9c 
N(ii dung 

CDR hoc 
x phan 

(1) (2) (3) 

1  

(2 tit) 

MO DAU 

- Giai thieu h9c phan 

- Tai lieu tham khao 

CHIYONG 1. CO HOC LONG Te VA LIEN KET HOA 

HQC 

1.1. Mar du 

1.2. Orbital nguyen tit 

Ty. Ivc.. (4 tik 

CLO 1, 

CL02, 

CLO4 

2 

(2 tit) 

CHONG 1. W HOC LONG Te VA LIEN KET HOA 

HOC (TT) 

1.3. Khi electron Ai do 

CHU'ONG 2. LIEN KET VA CAU TRUC CiJA PHAN TIT 

2.1. Phan tir lildng nguyen dr hoa tri s 

2.2. Lien ke't cy, TC, 6 

Ty. h9c: (4 tit) 

 

 

CLO4 

3 

(2 tit) 

CHONG 2. LIEN KET VA CAU TRUC Cf1A PHAN TIT 

(TT) 

2.3. Phan PI luang nguyen dr Ma tri sp 

2.4. Cac orbital lai 

2.5. Phan tir lien hop 

Tzx h9c: (4 tik) 

CLOI, 

CL02, 

CLO4 

4 

(2 tit) 

CHVONG 2. LIEN KET VA CAU TRUC CiJA PHAN TIT 

(TT) 

2.6. Phan tir 3 nguyen tir AB2 

2.7. Hieu Ong Jahn-Teller 

CLO 1, 

CL02, 

CLO4 

Ld 

NI 

4H 



Tv /19c: (4 tit) 

5  

(2 tit) 

CHUONG 3. LIEN KET TRONG VAT RAN 

3.1 Vat ran nhu mOt phan tir ion 

3.2. Cac loai lien ke't ca ban 

3.3 Dai nang luang. Tinh chit din cna vat fan theo thuyect dal 

nang luang 

Tix Ivc: (4 fi let) 

 

 

CLO4 

6 

(2 tiet) 

CHLIONG 3. LIEN KET TRONG VAT RAN 

3.3 Dai nang hrang. Tinh chat then cua vat ran theo thuyet dal 

Wang hrang 

3.4 Hieu img Peierls 

Ty' h9c: (4 fib-) 

 

 

CLO4 

7 

(2 tit) 

CHIXONG 4. LIEN KET VA CAU TRUC CiJA KIM 

Lap HOA TR! s-p 

4.1. Dai nang h.rang. Gan dimg electron tIr do 

Ty. hpc: (4 tie') 

 

 

CLO4 

8-9 

(4 tit) 

Bai t4p 

Ty.119c: (8 ti k) 

CL01, 

... CLO5 

10 

(2 tit) 

CHU'ONG 4. LIEN KET VA CAU TRUC CIJA KIM 

LOAI HOA TRI s-p (TT) 

4.2. Gia the. Kim loai don gian 

4.3. Cac pha Hume-Rothery 

Tv h9c: (4 ilk) 

CLO I , 

CL02, 

CLO4 

11 
, 

(2 tiet) 

CHU'ONG 5. LIEN KET VA CAU TRUC ClEJA KIM 

LOAI CHUYEN TIEP VA BAN DAN 

5.1. Giol thieu chung 

5.2. Gan dimg lien ket chat. Dai nang Kiang trong kim loai 

chuy'en tip 

CLOI, 

CL02, 

CLO4 



Ty. Ibpc: (4 tik) 

12 

(2 tit)  

CHVONG 5. LIEN KET VA CAU TRUC Cf1A KIM 

LOAI CHUYEN TIEP VA BAN DAN (TT) 

5.3. Tir tinh dm kim loai chuy6n ti6p 

5.4. Lien ket bao hoa trong chat ban clan 

Tv 119c.. (4 ti) 

CLO 1 , 

CL02, 

CLO4 

13 

(3 tit) 

CHVONG 5. LIEN KET VA CAU TRUC CtJA KIM 

LOAI CHUYEN TIEP VA BAN DAN (TT) 

5.5. Vai tro dm lien ke't di vai tinh chat mai dm chat ban clan 

a kich thuac nano 

Ty• Iwc: ('4 tit) 

CLO 1, 

CL02, 

CLO4 

14 

(2 ti6t) 

CHVONG 6. TINH CHAT CAU TRUC DIN TI CiJA 

HOP CHAT (TT) 

6.1. Lien k6t trong hap chat ion 

6.2. C'au triic dm mOt so' vat ran cOng hoa tri 

Tv hpc: (4 tiZ.0 

 

 

CLO4 

15 

(5 ti6t) 

On tap 

Bai tap 

Ty. Ivc: (4 tik) 

CL01, ... 

CLOS 

8. Danh gia kh qua h9c tp 

Sir ching thang 10 dim cho tat ca cac hinh thirc danh gia trong hoc phan. 

STT 
Hinh thirc danh 

gia 
Ti'eu chi thinn giá 

Th?ri 

diem 

CDR oh 

HP 

Tr9ng 

se; 

1 Qua trinh 40% 

N 



Chuyen can va 

Thab luan 

Mix (10 tham gia day dii 

va tich cuc cac buoi h9c 

Co chuan bi bai va bao ve 

dugc quan diem rieng dm 

minh. 

, 
Theo ke 

hoach 

nam 

h9c 

CL01, ... 

CLOS 

Kiem tra gitra kSi 
Bai lam dung: can cir vao 

dap an de danh gia 

3 Cu ai kj) 

Thi van dap:can cir vao 

dap an a danh gia; hoc 

lam bai tieu luan (tity tinh 

hinh thuc te) 

Theo ke 

hoach 

dam 

hoc 

 

 

CLOS 
60% 

9. Tilting tin v'e gifing vien 

9.1. Gifing vien 1 

H9 va ten: Phan Thanh Hâi 

Chirc danh, h9c ham, hoc 	Giang vien, Tien s'yf 

Email:phanthanhhaigqnu.edu.vn 	 Din thogi lien h'e: 098960689 

9.2. Giang vien 2 

- H9 \fa ten: Nguyen Minh Vtrang 

Chirc danh, h9c ham, h9c vi: Giang vien hang I, PGS, Tien sy,  

Email:nguyenminhvuong@qnu.edu.vn 	 Dien thoai lien he: 0962357469 

10. Cac quy dfnh chung 

Cam ket cita giang vien Thuc hien diing ke hoach giang day, dung a cucmg 

chi tit h9c phan, dung tin a 

Yeu cast' di \Ted h9c vien Di hoc day dii, chuan bi bai truck or nha, thgc hien 

m9i yeu cau dm giang vien; 

Cap nhat cac van a ve theri sir, chinh tri, cap nhjt 

kin thirc chuyen nganh. 

Quy dinh ve tham du lop h9c Trang phuc theo quy dinh dm Twang, Khoa; Co 

gido trinh, tai lieu hoc tap; 



Co thiet bi có the ket noi Internet. 

Quy dinh ve hanh vi trong kip 

hoc 

Nghiem tnc, tich cue tham gia thdo luan 

Quy dinh ve hoc Nit) Theo quy che ciao tao tin chi Oa nha twang 

Cac quy dinh khac CO diem Ong hoc nit ve thai 0 hoc tap 

Binh Dinh, ngayel thang4.12/nenn 2021 

G1ANG WEN BEEN SON TRUIYNG BO MON 	TRU'ONG KHOA 

TS. Phan Thanh Hai PGS.TS. Nguyen Minh VulYng TS. Nguyen 

 

PGS.TS. Nguyen Minh Vuvng 
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TRVONG DiI HQC QUY NHON CONG Hem xx HO CHU NGHTA VItT NAM 
KHOA KHOA HQC T NHIEN 	 Dc lp — Ty. do — Honh phtic 

DE CU'ONG CHI TIET 

HOC PHAN: IS( THUYET NHOM VA eNG DUNG TRONG VAT 

Li" CHAT RAN 

MA h9c 	VLCR 515 

Ten tieng Anh: Group theory and Applications in Solid state physics 

1. Thong tin chung ye' h9c phan: 

Ten hpc phan:LY thuyet nhom va frng dung trong Vat 1' chit ran 

Ma h9c phan: VLCR 515 	 St) tin chi: 02 

Loai h9c phan: Tr ch9n 

Cac h9c phan h9c tnrac:Ca h9c hrang tir nang cao, Vat 1Y chit ran nang cao. 

Cac yeu cau khac di vài h9c phan (nu ca): 

Phan gio* tin chi di vci cap hoat dOng: 

+ Nghe giang 1' thuyet: 	26 tit 

+ Lam bai tap ten lop: 	04 tit 

+ 	h9c: 	 60 giey 

Khoa phi trach h9c phan: Khoa Khoa h9c tir nhien 

Mo tã h9c ph4n 

Giesi thisu co. so 1S7 thuy6t nhom, bi6u din nhom, cac phuang phap lY thuyet 

nhom, cac loai nhorn nhu nhom dim, nhom khong gian, nhom quay, nhom Lie... 'fir 

do, có the' Wen nhieu phep toan di Kirng phirc tap thanh m'Pt dai s6 tuyen tinh don 

gian hcm va irng chAng vao nghien cfru cac he hrpmg tit; Ong dung 11 thuyat nhom vao 

viec phan loai cap tang thai nguyen dr, hat nhan va vat li h9c cap hat co.  ban. 

Myc tieu cüa h9c phAn(kST hieu COs) 

- Kin fink 

+ C01: Trang bi cho h9c vien nganh Vat 1' chat ran cap kin thirc ca ban ve 1' 

thuyet nhom, bieu din nhom, cap phuang phap 1' thuyet nhom trong ca h9c luang dr; 

ye cci sa lY thuyet di ximg cOa cap nguyen tir' , cac phan tO, tinh the, hat ca ban. 

+ CO2: frng dung 1' thuyet nhom trong cu tao chat qua viec phan loai va giai 

guy& cac bai tap cu the; có the van dung ca sO ly thuyet nhom dã h9c d nghien cfru 

1 



img dung dm chang trong nghien ciru vatlY chat ran. 

- KST nang 

+ CO3: Co kha nang lam viec dc lap hoc lam viec theo nhom mOt cach hieu 

qua de lap ke hoach dux hien hoc giai guy& mOt van a cv  th6. 

- Mtic ttr chii va trach nhqm 

Co kha nang tu d9c, tu nghien dm, dat van a, m& rOng va giai quy6t vaa 

de. 

Co tu duy phan bin, bao ve va chu trach nhiem v nhitng k6t luan 

chuyen mon. 

4. Chain dau ra ciia hQc phin(lcS,  hieu CLOs) 

Muc tieu hoc 

phan(C0s) 

Chun du ra h9c phan(CLOs) 
Chuan dau ra 

CTDT(PLOs) 

Mirc d) 

dong 

Op 
Ky hieu Mo ta 

(1) (2) (3) (4) (5) 

Kien thfrc 

CO1 CLO1 Sau khi hoan thanh hoc phan Ly 

thuyet nhom va img dung trong 

Vat 1ST chat ran, nguoi hoc van 

dungdugc cac kin thirc ca ban ve 

ly thuyet nh6m, bi'eu din nhom, 

cac phuang phap 1ST thuyet nhom 

trong cor h9c lixong dr, ca so.  1ST 

thuyet di ximg dm cac nguyen 

tU, cac phan tir' , tinh the, hat ca 

ban trong linh vuc vat 1ST chit fan. 

PL01, 2 M 

CO2 CLO2 Sau khi hoan thanh hoc phan Ly 

thuy'et nh6m \Tà irng dung trong 

Vat ly chat fan, nguoi h9c Co kha 

n'ang áp dung ly thuyet nhorn 

trong cau tao chat qua viec phan 

loai va giai guy& cac bai tap cu 

the'; CO the' van dung co set 1ST 

PL01, 2 M 

2 



thuyet nhom a h9c a nghien 

ciru irng dicing dm chAng trong vat 

lY chat ran. 

K'y nang 

CO3 CLO3 Sau khi hoan thanh h9c phan Ly 

thuy'et nhom va Ang ding trong 

Vat lY chat ran, nguoi h9c có kha 

nang lam viec dOc lap hoac lam 

viec theo nhom mOt each hieu qua 

a lap k6 hoach thvc hien hoac 

giai quye't mOt v'an a cy the. 

PLO5 L 

Mfrc tkr chii va trach nhi?m 

C04 CLO4 Sau khi hoan thanh h9c phan LY 

thuyet nhom va img diving trong 

Vat lY chat ran, nguai h9c co kha 

nang tv doe, tv nghien dm, dat 

van a, ma rOng va giai guy& van 

a. 

PLO8 L 

C05 CLOS Sau khi hoan thanh h9c phan LY 

thuye't nhom,  va img dAng trong 

Vat lY chat ran, nguai hoc có kha 

nang ttr duy phan bin, bao ve va 

chill trach nhiem ve nhung ket 

luan chuyen mon. 

PL012 L 

L = Mirc thap; M = Mire trung binh; H = 	cao 

5. Tai 1iu phyc vy mon h9c 

Gido trinh chinh: Nguygn Ngoc Giao, 4 thuye't nhenn - Pluln 1, NXB 

DHQG TP. HCM, 2000. 

Nguygn Ng9c Giao, 4 thuy iet nhom - Phcin 2, TA sach 

Twang DH Khoa h9c Tv nhien, 1999. 

Tai lieu tham khao: [1] Nguign Hoang Phuang, 4 thulet nhom va teng dyng 

yew wit 1.) luvng de, NXB Khoa h9c va K'S'T thuat Ha 

3 



Ni, 2002. 

M. S. Dresselhaus, G. Dresselhaus, and A. Jorio, Group 

Theory: Application to the Physics of Condensed 

Matter, Springer, 2008. 

Z. Q. Ma, X. Y. Gu, Problems and solutions in group 

theory for physicists, World Scientific, 2004. 

Phtning phap, hinh thfrc t chirc dyy hyc 

Phucrng phip, hinh 

thirc t6 chirc dyy 

hyc 

Myc dich CDR dm HP 

dyt duvc 

Din giang 

Din giang cho hoc vien (HV) nghe, hieu cac 

khai niem, hien hrgng, quy lust, nguyen 17 dm 

cac qua trinh. 

CL01, CLO2 

Dam thoqi 

DO N theng cau hoi a HV tra led nham ggi 

ma cho HV hieu ro han nhang van de cid din 

giang, lam sang to nhang van de mai. 

CL01, 2, 3 

Dat va giai guy& 

van de 

Gidp HV ding ce, ma rang, dao sau, teing ket 

nhitng kin thirc dã dugc din giang. 

CL04, 5 

Tang mow sir tu 

hoc 

Phat trien tinh tu gide, tich cuc va tinh dc lap 

nhan thirc, khAc phuc tinh thu d'ang. 

CL04, 5 

Kt hoych giang dyy chi tik 

Buiii hyc Ni dung CDR hQc phAn 

(1) (2) (3) 

1 

(3 tiet) 

Chuvng 1. CO SO Li' THUYET NHOM 

1.1. Khai niem ve nhom 

1.2. Nhom con 

1.3. Cac lop, cac lop lien hop 

1.4. Nh6m con bat bin 

1.5. Nh6m thucmg 

CL01, 3, 4, 5 

4 



1.6. D6ng cu, clang cu, tv &Lig eau 

1.7. Nhom tich 

1.8. Nh6m SO(3) cac phep quay trong khong gian 

Euclide thvc ba chiL (tv hoc) 

Hire)* dein tv h9c (6 tilt): 

- Tv h9c n6i dung Muc 1.8; 

- On tap kin thUc Chuang 1; 

- Chuan bi n6i dung dm bu6i h9c kec  tip. 

2 

(3 tit) 

Chuang 2. I.S7  THUYET BIEU DIEN NHOM 

2.1. Cac khai niem v'e biL din nhom 

2.2. Cac biL din tuang duang - BiL di6n unita 

2.3. Biehu din chinh quy 

2.4. BiL din kha quy, biehu din bat kha quy. Dac 

biehu dm biL din 

2.5. Cac N thirc tivc giao loai I va II 

HuYfrng drin ty. hpc (6 tilt): 

- Cac he fink trvc giao loai II; 

- Chun bi n6i dung dm bu6i h9c ke' ti6p. 

CL01, 3, 4, 5 

3 

(3 tik) 

Chun:mg 2. Li' THUYET BIEU DIEN NH6M (tt) 

2.6. Phep phan tich biL din 

2.7. Tich bieu din. Cac he s6 Clebsch-Gordan 

2.7.1. Tich trvc tip hai biL din 

2.7.2. Cac he s6 Clebsch-Gordan 

2.7.3. Truing hap Do')  0 Do')  

2.7.4. BiL din bat kha quy dm tich trkrc tip hai 

nhom 

2.8. Bai tap: fing dung 1S,  thuye1 nhom trong cAu tao 

chat (1 tik) 

(Hwang can lid giao bed Cap i'ing dyng cho Mc cá 

nhan/nhom dux hi.n) 

Ihr 'Ong an ty. hoc (6 tilt): 

- On tap kin thirc Chuang 2; 

CL01, 2, 3, 4, 5 

•••• 

t.r 



- Lam bai tap Chuang 2. 

4 

(3 tit) 

Cluromg 2. L'i7  THUYET BIEU DIEN NHOM (tt) 

2.9. Bai tap: ting dung 1S7 thuyet nhom trong cu tao 

chit (if) 

(Hpc vien sera bai tap tai lop; Gicing vien &rang diin 

ccic bcii tap clura chivy giai quy'et) 

Ihrowg dlin tv hoc (6 d iet): 

- Lam bai tap Chuang 2; 

- On tap kin thirc Chuang 2; 

- Chuin bi nOi dung dm bu6i hoc ke tip. 

CL02, 3, 4, 5 

5 

(3 tit) 

Chtrung 3. PHIYONG PHAP LT THUYET NHOM 

TRONG CO HOC LONG Te 

3.1. Xay dung cac bieu din 

3.2. Cac nhom d6i 'ding vat 1S/ 

3.3. Phan loai cac mix nang luong 

3.4. Hien Wang tach mirc nang luang 

3.5. Quy tic hp chon 

Kim tra Oh kY vi cac nOi dung dã hoc 

HuYing dein ny hoc (6 tilt,): 

- On tap kin thirc Chuang 3; 

- Chun bi nOi dung dm bu6i hoc ke tiep. 

CL01, 3, 4, 5 

6 

(3 tit) 

Chuang 4. CAC NHOM DIEM VA DO! XITNG 

PHAN TIT' 

4.1. Cac yeti t6 di xirng dm nh6m diem 

4.2. Cac nhon diem va dc bieu cac bieu din caa 

nh6m diem 

4.3. Phan loai cac dao dOng be 

Hwang dein tv hoc (6 tilt): 

- On tap kin thirc Chuang 4; 

- Chun bi nOi dung dm bu6i hoc ke tip. 

CL01, 3, 4, 5 

6 



7 

(3 tit ) 

Chuang 5. CAC NHOM KHONG GIAN VA DO! 

XUNG TINH THE 

5.1. Nh6m con tinh tin 

5.2. W 

5.3. Nhom khong gian 

5.4. BiL din bat kha quy dm nhom Ta  

5.5. Bieu din bat kha quy dm nhom khong gian 

5.6. Phan loai cac trang thai din t-U trong tinh the 

Ihrowg an ty hoc (6 tit: 

- On tap kin thdc Chuang 5; 

- Chun bi ncii dung dm bueyi h9c k6 tip. 

CLOI, 3, 4, 5 

8 

(3 fiat) 

Chuang 6. NHOM QUAY 

6.1. Nhom \To han 

6.2. Nhom quay 

6.3. Cac bieu din bat kha quy dm nh6m quay 

6.4. Tich trvc tip hai bi'L din 

6.5. Bai toan cOng moment trong ca hoc lugng tit 

Hityfrng dein tv hoc (6 tilt): 

- On tap kin thirc Chuang 6; 

- Chun bi n(ii dung dm buOi hoc ke' tip. 

CL01, 3, 4, 5 

9 

(3 tit) 

Chtrcrng 7. BA! CIXONG VE NHOM LIE 

7.1. NhOm Lie 

7.2. Vi tir dm nh6m Lie 

	

7.3. 	Tich trvc tip, nixa trvc tip 

7.4. BiL din nhom Lie 

7.5. Nhom compact (tv hoc) 

Ihrowg clan try hoc (6 tilt,): 

- Tv h9c nioi dung Mvc 7.5; 

	

- 	On lai bai dã h9c; 

- Chan bi nOi dung cila bu6i h9c k6 tip. 

CL01, 3, 4, 5 

10 Chtrovg 7. BA! CU'ONG YE NHOM LIE 

7.6. Cac dai s6 Lie — Nh6m Lie 

CL01, 3, 4, 5 
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(3 tit) 7.7. Bieu din dai so Lie 

7.8. Dai s kha giai, nilpotent (t-kr hoc) 

7.9. Phan loai cdc dai se) Lie nira dun (tkr hoc) 

On telp va kt Mac h9c phan 

Iltrowg dan ty h9c (6 ti ict): 

Tr h9c nOi dung Mix 7.8 va 7.9; 

On tap lY thuyet va cdc dang bai tap de chuan bi 

thi ket thiic hoc IcSt. 

  

8. Dinh gia ket qua kw tap 

Su (twig thang 10 diem cho tat ca cac hinh thirc danh giá trong h9c phan. 

STT Hinh thirc danh 

gia 

Tien chi danh gia ThiYi 

diem 

CDR cfia 

HP 

Trcong 

so 

1 

Qua trinh 

The hien tinh chu dOng, 

mirc dO tich cue chuan bi 

bai va tham gia cdc hog 

dOng trong gio hoc. 

Trong 

cac 	but)i 

hoc 

CL01, 

CLO2, 

CLO3 
40% 

Kiem tra gifla 1</ 

Theo tieu chi dm giang 

vien 

Kt 	thitc 

bu6i hoc 

thir 5 

CLO I, 

CLO2 

2 Cuai kj, 
Thi viet trong thoi gian 90 

phut, cham theo ddp an. 

Theo 	ke 

hoach 

CL01, 

CLO2 
60% 

9. Thong tin ve giang vien 

9.1. Clang vien 1 

- Ho \fa ten: Nguien Thi Xuan Huynh 

Chi:re danh, hoc ham, hoc vi: Giang vien chinh, Tien si 

Email: nguyenthixuanhuynh@qnu.edu.vn 	Dien thoai lien he: 0989 225 650 

9.2. Giang vien 2 

- Ho va ten: Trail Nam Trung 

Chirc danh, hoc ham, hoc vi: Giang vien, Tien si 

8 



- Email: trannamtrunaa,gnu.edu.vn  

10. Clic guy dinh chung 

Dien thoai lien he: 0987045 682 

Cam ket dm giang via Dam bao dtang neti dung, diang lich day va dung 

plurong thirc danh gia 

Yell cau doi vi hoc vien Tich cvc, ch0 Ong trong hoc tap 

Quy dinh ve tham dcr lap hoc Chuyen can, 	tham 	gia 	buoi 	hoe 	dUng gier, 

khong lam viec rie.ng  trong gio.  hoc 

Quy dinh ye hanh vi trong loll hoe Tap trung, sal nal trao doi, lam bai tap tren lap 

Quy dinh vs. hoc Yu Theo guy dinh chung eaa Truerng 

Cac quy dinh khac 

G1ANG VIEN BIN SO4.N 

Binh Dinh, ngcryCg thong-leiliim 202,1 

TRLYONG BO MON 	TRUONG K1-10A 

/VW 

TS. Nguyen Thi Xuiln Huynh PGS.TS. Nguyn Minh Vulyng TS. \ guyim Le Tuan 

TS. Trfin Nim Trung 

/Q7411t.11 TRUQNG 

HIIU TRIfeiNG 

PGS.TS, Doan Die Tang 
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TRVONG DAI HOC QUY NHON ONG HOA xA CHU NGHTA VIVI' NAM 
KHOA ICHOA HOC TI1NHIEN 	 Dc 14p — Tkr do — Hnh phtic 

DE CU'ONG CHI TIET 

HOC PHAN: VAT LIEU POLYMER VA COMPOSITE 

Ma h9c phAn: VLCR 516 

Ten tie.ng  Anh: POLYMER AND COMPOSITE MATERIALS 

1. Thong tin chung v h9c phan: 

Ten h9c phan: Vat lieu polymer va composite 

- Ma h9c phan: VLCR 516 S6 tin chi: 3 

- Loai h9c phan: Ty.chon 

Cac h9c phan h9c truck: 

Cac yeu cu khac d6i vâi h9c phan (nu có): 

- Phan gii tin chi di vOi cac boat dOng: 

+ Nghe giang 1ST thuyat: 40 tit 

+ Thao luan: 10 Wet 

Khoa phu trach h9c phan: Khoa Khoa h9c tkr nhien 

2. MO tã h9c phAn 

HQC phan bao gm nhang kin thirc ve vat lieu polymer: Midi niem, cu trite, 

tinh chat, phan loai, phuang phap t6ng hap, ung dung dm cac lo4i vat lieu polymer. 

HQC phan bao gm nhung kin thirc ve composite: khai niem, thanh phan, phan 

loai, img dung,mOt s6 loai composite thong dung, nguyen lieu va ding nghe che tao 

composite. 

3. Muc tieu cüa hc phan(ky hieu COs) 

- Kitn thirc 

C01: Trang bi cho h9c vien cac kin thirc ca ban ve vat lieu polymer: cau true, 

tinh chat, phan loai, phucmg phap t6ng hap, Ung dung cna cac loai vat  lieu polymer. 

CO2: Cung cap cho hoc vien nhiing kin thirc ca ban ve vat lieu composite: 

thanh phan, phan loai, img dung, nhang hieu Met v mOt s6 loai composite thOng 

dung, nguyen lieu va ding nghe che tao composite 

- KS,  nang 



+ CO3: Ren luyen 	nang lam viec nh6m, kha Wang tir nghien ciru tim hiu tai 

lie'u tiLg Viet va tiLg Anh v'e vat lieu polymer va composite. 

- Mfrc ftr chü va trach nhiPn 

+ C04: Ren luyen kha nang tii duy phan bin. 

4. Chuin d'au ra cüa h9c phin (14.  hieu CLOs) 

Muc tieu 

hoc 

phan(C0s) 

Chun du ra hoc phL(CLOs) 
Chuan dL ra 

CTDT(PLOs) 

Mire (113 

dat duce KY hieu MO tá 

(1) (2) (3) (4) (5) 

Kit& thiic 

CO1 

CLO1 eu duvc nhimg kin thirc ca so.  Hi ' 

NTs 	vat lieu polymer nhu: 	khai 

niem, cu tile, tinh chat, phan 

loai, phuang phap tOng hop, ling 

dung cilia cac loai vat lieu polymer 

PL01, 2 L 

CO2 

CLO2 Hie'u dugc nhang kin thirc co ban 

v" 	vat lieu composite nhu: khai 

niem, thanh phan, phan loai, img 

dung, 	mOt 	so 	loai 	vat 	lieu 

composite, nguyen lieu va cong 

nghe eh:6 tao. 

PLO 1,2 L 

KST hang 

CO3 

CLO3 Co kST nang lam viec nh6m, kha 

nang tu nghien cu, doc hiL cac 

tai lieu v6s vat lieu polymer va 

composite 	Wang 	ti6ng 	Viet 	va 

Ting Anh 

PLO 5,7 M 

Mtic to' chi' va trach nhi'm 

C04 CLO4 Co kha nang tu duy phan bin PL012 M 

L = Mire thAp; M = Mire trung binh; H = Milic cao 

5. Tai 1iu phoc vi mon hoc 

2 



Gido trinh chinh: 

Nguygn Dire Ngbia, Ban an hriu co.  polyme: cong nghe 

cher  tao, tinh chat va ieng dyng, NXB Khoa h9c Tr nhien va 

Cong nghe, Ha Ni, 2007. 

TrAn Vinh Dieu (chii bien), Vat lieu polymer composite 

- khoa hoc va cong nghe, NXB Khoa h9c Ty' nhien va cong 

nghe, Ha Ni, 2020 

Tai lieu tham khao: 

Thai Dan Tinh, lloa hoc cow Op chat cao phan ta., 

NXB Khoa h9c va K51 thuat, Ha Ni, 2005. 

[4].Nguya'n Kh&c Xuang (Chn bien), Veit lieu K.P" Thtujt, 

NXB Bach Khoa, Ha Ni, 2016 

Cac loai h9c lieu khac: [phAn mm, co so.  dil lieu, trang web(co ngay truy c4p)] 

6. Phuang phap, hinh fink to chic day hyc 

Plurceng phap, hinh 

thfic to clink day hoc 

Myc dich CDR ciia 

HP d#t 

dtrqc 

Dfan giang 

Cung cap cho hoc vien kin thirc nn tang va vat 

lieu polymer: cu true, tinh chAt, phan loai, phuang 

phap t6ng hop, img dyng dm cac loai vat lieu 

polymer. 

Cung cap cho h9c vien kien fink ca ban va vat lieu 

composite: thanh phAn, phan loai, ung dyng, nhfing 

hiau Nat va mOt se') loai composite thong dyng, 

nguyen lieu va cong nghe cha to composite 

CLO1 

CLO2 

Dam thoai, vAn dap 

Giup h9c vien ren luyen thoi quen tucmg tac, trao 

di; ciao sal' suy nglif trong h9c tap 

CLO1 

CLO2 

CLO3 

CLO4 

D'at vAn da va giai guy& 

vAn de 

Phat huy tinh chii dOng, sang tao dm h9c vien; ren 

luyen ki nang van dyng kin thirc vao thyv tin. 

CL03, 

CLO4 



Thao luan nhom 
Ren luyen ki nang Az nghien ciru, tim hieu, danh 

gia, giai guy& van de va lam viec nh6m 

CLO3 

CLO4 

Lam bai tap ve nha 
Giiip h9c vien ding c6 kin thirc dã hgc, mo.  rOng 

kin thirc 

CLO3 

CLO4 

Tg h9c 

Tir nghien ciru nhang n6i dung do giang vien yeu 

cAu giup h9c vien phat huy tinh tty gide, tich cue 

trong h9c tap 

CLO4 

7. K6 hoach giang day chi tih 

Butli h9c Ni dung A CDR bac phan 

[ 1 ] PHAN THU' 1. VAT LIEU POLYMER 

(4 tit) Clurong 1. Gioi thi0 chung vt vat lieu polymer 

1.1. Khai niem CLC 1 

1.2. Thanh phAn dm vat li'eu polymer CLC3 

1.3. Phan loai CLC4 

1.4.Tinh chat chung dm vat lieu polymer 

1.5. fing dung dm cac vat lieu polymer tieu bieu 

[2] Chuang 2. Vat lieu ban clan polymer him co CLC 1 

(4tiet) 2.1. Khai niem, dac diem cu tao dm polymer ban dan hiru CLC3 

co. CLC 4 

2.1.1. Khai niem 

2.1.2. Dac diem cu tao 

2.2. Lich sir phat tri'en 

2.3. Phan loai 

2.3.1. Polymer lien hgp 

2.3.2. Polymer dang oxy Ma khir 

2.3.3. Polymer trao di ion 

2.3.4. Polymer composite 

4 



2.4. Tinh chat cna vat lieu ban clan polymer 

2.4.1. Tinh dan din 

2.4.2. Tinh chat quang 

[3] 

(4ti6t) 

2.5. Phuang phap ch6 tao vat lieu polymer ban dan 

2.5.1. Phuang phap trang hop hoa hoc 

2.5.2. Phucmg phap tn:ing hop din Ma hoc - quang din Ma 

2.5.3. Phuang phap tang hop plasma 

2.6. O'ng Ong dm vat lieu ban dan polymer 

CLO1 

CLO3 

CLO4 

[4] 

(4tiect) 

Chuang 3. V4t lqu lai ban can him co polymer can true 

nano 

3.1. Khai niem 

3.2. du tao dm vat lieu lai ban clan hat ca polymer 

3.3. Vat lieu lai ban clan hitu ca - vo co tieu bi6u 

3.4. 'Ring hop vat lieu lai ban clan hilu co. polymer 

3.4.1. T'Ong hop dan lchuon 

3.4.2. Trung hop xen lop polymer dan 

3.4.3. Vat lieu lai dan xuat so! - gel 

3.4.4. Nanocomposite sat nhap hat nano 

CLO1 

CLO3 

CLO4 

[5] 

(4ti6t) 

Chuang 4.V4t 1i0 xiic tic quang polymer 

4.1. Khai niem 

4.2. Cau tao 

4.3. Vat lieu xlic tac quang polymer tieu bie'u 

4.3.1. Vat lieu graphitic carbon nitride 

4.3.2. Vat lieu graphitic carbon nitride bin tinh 

4.3.3. Cac vat lieu polymer khac 

4.4. I:rng dvng dm vat lieu 'ate tac quang polymer 

CLO1 

CLO3 

CLO4 

[6] PHAN THU.  2. VAT LIEU COMPOSITE CLO2 



(4tiet) Chucrng 1. Gieri thieu chung v'e vat lieu composite 

1.1. Khai niem 

1.2. Thanh phan dm vat lieu composite 

1.3. Phan loai 

1.3.1. Phan loai theo vat lieu gia cuong 

1.3.2. Phan loai theo vat lieu nen 

1.4.Tinh chat chung cila vat lieu composite 

1.5. tXng dung cua vat lieu composite 

CLO3 

CLC4 

[7] 

(4tiet) 

Chtrcrng 2. Vat Bleu nn 

2.1. Yeu cu di vai vat lieu nn 

2.2. Cac yeti t6 anh inrong den tinh chat vat lieu nn 

2.3. Nn polymer 

2.3.1. Nhua nhiet ran 

2.3.2. Nhua nhiet deo 

2.4. Nn kim loai 

2.5. Nn ceramic 

CLO2 

CLO3 

CLO4 

[8] 

(4tiet) 

Cinrcmg 3. Vat 1i0 gia cuirng 

3.1. Yeu cau di vai vat lieu gia ctremg 

3.2. vat lieu gia cueyng clang hat 

3.3. vat lieu gia cuang clang sgi 

3.3.1. Phan loai sgi 

3.3.2. Cac yeti t6 anh huemg den tinh chat sgi 

3.3.3. Cac phuang phap sari xuat sgi 

3.3.4. Mt st') loai sgi 

3.4. vat lieu gia cuemg cu true 

CLO2 

CLO3 

CLO4 

[9] 

(4tiet) 

Chuang 4. Mt sO vat WO composite 

4.1. Composite nn kim loai 

CLC 2 

CLC 3 

6 



4.1.1. Composite nn kim loai hat CLO4 

4.1.2. Composite nn kim loai soni 

4.2. Composite nn polymer 

4.2.1. Composite hat rin polymer 

4.2.2. composite sgi nn polymer 

4.3. Composite nn ceramic 

4.3.1. Composite ri'n ceramic c6t ceramic 

4.3.2. Composite nn ceramic ceit kim loai 

4.4. Composite cu tn:Ic 

4.4.1. Composite cu tile lop 

4.4.2. Composite panen ba lOp 

[10] Chtrong 5. Cac phtrang phap gia con composite CLO2 

(4ti6t) 5.1. Phuang phap gia ding bang tay CLO3 

5.2. Phuang phap tao hinh trong tifi chan khong CLO4 

5.3. Phuang phap phun 

5.4. Phuang phap chuyen nhua vao khuon 

5.5. Phuang phap quan sgi 

5.6. Phucmg phap dile keo 

[11] HQC vien thao lulan nhom theo chi' de lien quan den nOi dung CLO1 

• (1 o tiet) oc h 	h A  n - 	P a  CLO2 

CLO3 

CLO4 

8. Dinh gia ket qua hoc t4p 

Sir dung thang 10 dim cho tdt ca cac hinh thirc danh gia trong hgc phan. 

STT Hinh thtic 

dinh gia 

Tien chi danh gia Thbi diem CDR 

ciia HP 

Trong 

so 



1 

Qua trinh CLO 40% 

Chuyen can Di h9c dung gieY; theo doi 

dugc bai giang, tham gia 

tich cvc khi giang vien sir 

dvng phuang phap van 

dap; thuc hien dugc nOi 

quy lop h9c (do giang vien 

quy dinh sau khi lay Si kin 

ca lap) 

Theo timg 

bu6i h9c 

CLO1 

CLO2 

CLO4 

Thao luan Lam dung nOi dung, ke 

hoach ducyc giao 

Theo 	ke 

hoach giang 

day 

CLO1 

CLO2 

CLO3 

CLO4 

2 Cu ai kj, 

Thi Van dap; can cir vao 

dap an de danh gia 
Theo 	ke' 

hoach nam 

hoc 

CLO1 

CLO2 

CLO4 

60% 

9. Thong tin vt gifing vien 

9.1. Gifing vien 1 

H9 \fa ten: Nguye'n Thi Viet Nga 

Chirc danh, hgc ham, h9c vi: Giang vien cao cap, Pho gido six, Tien si 

Email: nguyenthivietnga@qnu.edu.vnDien  thoai lien he: 0914481795 

9.2. Gifing vien 2 

H9 va ten: Tian Thi Thu Phuang 

Chirc danh, h9c ham, h9c vi: Giang vien chinh, Tien si 

Email: tranthithuphuong@qnu.edu.vnDien  thoai lien he: 0983103134 

10. Cfic quy dinh chung 

Cam ket dm giangvien Thuc hien dung cac n'gi dung theo de cuang chi 

ti6t 

Yeu cu di \Teri hoc vien Tang cuemg tinh tv hgc, nghien cfru bai truck 
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EU TRUVING 

lIEU TRISONG 

PGS,TS. Doan Die ling 

TRUtING 
DAI HQC 

OW( NH 

vã sau khi nghe giang 

Quy dinh ve tham do lop hoc Chap hanh cac quy dinh cila lap hoc phan 

Quy dinh v" hanh vi trong lop 11QC Ton trong ngtroi day va ngtreYi hoc 

Tich cy.c phat biL xay Ong bai 

Quy dinh ve hoc vy Thn.c hiL 	theo quy dinh dao tao cLia Nha 

truemg. 

Cac guy dinh khac Chap hanh nOi quy, 	guy dinh 	cua Trtraml 

Khoa. 

Binh Dinh, ngayg thangdlaam 2021 

GI:NG VI EN BIEN SOAN TRU'ONG BO MON 	TRUVING KHOA 

PGS.TS. Nguyex n Thi Viet Nga TS. Huifnh Thi Mitn Trung TS. Nguyen Le Tuan 

TS. Tri n Thi Thu Phtarng 



TRVONG BA! HOC QUY NHON ONG HOA xA HO CHU NGHTA VItT NAM 
KHOA KHOA HOC TV NHIEN 	 Dc lp — Tkr do — H#nh phtic 

DE CUNG CHI TIET 

HOC PHAN: VAT LIEU QUANG VA IYNG DUNG 

Ma h9c phAn: VLCR 517 

Ten tiecng Anh: Luminescent Materials and Application 

1. Thong tin chung v h9c phAn: 

Ten h9c phan: Vat lieu quang va img dung 
Ma h9c phan: VLCR 517 Se tin chi: 03 
Loai h9c phan: Bat buOcitv ch9n: Ty. chpn 

Cac h9c phan hoc truorc: Vat 1ST chat ran nang cao, co h9c hrong tü nang cao 

Cac yeu cau khac di vâi h9c phan (nu 
Phan gii tin chi di vâi cac hog dOng: 

+ Nghe giang 1ST thuyat: 	30 tit 

+ Lam bai tap tren lop: 	08 tit 

+ Thdo luan: 	 14 tit 

Khoa phy trach h9c phan: Khoa Khoa h9c tv nhien 

Mei tã h9c phAn: HQC phan cung cap cho h9c vien cac kin thirc lien quan den cac 

hien Wong hap thy, phan xa va phat xa dm vat 1iu quang, co ch'e va deng h9c cia 
hien tuong quang phat quang va nhiet phat quang. Ngoai ra, h9c phan cang trang bi 
kin thirc ve quang ph cua vat fan din mei, phat quang cüa cac chat ban an va cac 

phuang phap thyc nghiem do dc, phan tich va tinh toan cac thong se d;ac tnmg cho 

tinh chat quang dm vat lieu quang, vat 1iu quang chuyan di nguoc, chdm luong tit va 

img dung. HQC phan cung a cap cac üng dung nei bat dm vat lieu quang trong chieu 

sang ran, do lieu birc xa va danh dau sinh h9c trong y sinh. 

Muc tieu cüa h9c phAn (kST hieu COs) 

- Mtn fink 

+ C01: Van dung cac kin thirc ve vat 1' ket hop vai cac kin thirc co ban vehóa 

lice va toan h9c giai thich hien Wong hap thy, phan )(a va birc xa dm vat lieu khi tuang 

tac vài anh sang, giai thich co che va deng h9c quang phat quang va nhiet phat quang, 

quang ph cila vat ran din mei, phat quang cüa cac chat ban dan, vat lieu quang 



chuyen di ngugc, chAm lugng tr va cac phuang phap thuc nghiem do dac met se pile 

dAc trung cho tinh chit quang, cac img dung nei bat dm vat lieu quang trong khoa hoc, 

1c5T thuat va diii seng; giai met se bai tap v tinh toan cac dac tinh quang dm vat lieu va 

van dung giai thich ca the dm met se vat lieu quang irng dung trong chieu sang ran, 

do lieu birc xa \Ta img dung danh du sinh hoc trong y sinh. 

- KST Wang 

CO2: K'ST nang lam viec nh6m hieu qua, trinh bay cac vAn 6 lien quan den man 

hoc met cach khoa hoc 

CO3: Co kSi Wang sir Ong ngoai ngfr trong hoat deng chuyen mon, tip can CE_C 

ket qua nghien cfru mei trong lTnh vuc vat lieu quang va irng dung. 

- Mfrc tkr chü va trach nhqm 

C04: Co tir duy phan bin, bao ve va chiu trach nhiem v nhang ket luAti 

chuyen mon trong rinh vuc vat lieu quang 

4. Chuan du ra cua hnc phãn (IcST hieu CLOs) 

KST 

hieu 

Mix lieu hoc 

phAn(C0s) 

Chun dAu ra hoc phAn(CLOs) 

M8 -CA. 

Chun du 

ra CTDT 

(PLOs) 

Muc 

(long 

gop 

(1) (5) 

Men thin 

(2) (3) (4) 

Sau khi hoan thanh hoc phAn vat lieu 

quang va rng dung, hoc vien se' c6 khá 

nang tong hop lai cac kin thirc ca ban 

Hoa hoc, toan hoc va Vat 1ST lien 

quan a giai thich co the va dOng hoc 

dm hien tugng quang phat quang va 

nhiet Oat quang, quang ph dm vat 

rAn din m8i, phat quang cüa cac chit 

ban dan, Oat quang chuyen di ngugc 

cüa mOt se vat lieu quang, phat quang 

cüa chAm lugng tir; xay dung sa de 

khei cüa quy trinh do dac met se phe 

dAc trung cho tinh chit quang; minh 

CO1 CLO1 

  

PLO 1, 

PLO2 



ha cac img dung n6i bat dm vat lieu 

quang trong khoa hoc, 1(57 thuat va doi 

song 

CLO2 Sau khi hoan thanh h9c phan vat lieu 

quang va iing dung, h9c vien se c6 kha 

nang giai quyet rn6t so bai tap ve tinh 

toan cac dac tinh quang dm vat lieu; 

giai thich ca ale dm mcit so vat lieu 

quang frng dung trong chiL sang ran, 

do lieu birc )(a va danh du sinh h9c 

PL01, 

PLO2 
M 

KST flan 

CO2 CLO3 Sau khi hoan thanh hoc phan vat lieu 

quang va img dung, hoc vien se c6 kha 

nang to chirc lam viec nhom hieu qua, 

chuan bi va trinh bay cac van de lien 

quan clen mon hoc m6t cach khoa hoc. 

PL05, 

PLO7 
L 

CO3 CLO4 Sau khi hoan thanh hoc phAn tinh vat 

lieu quang va irng dung, h9c vien se c6 

kha nang trinh bay cac ket qua nghien 

dm mai trong rinh vIrc vat lieu quang 

va irng dung bang ngoai ngil 

PLO7 L 

Miic tty chii va trach nhi?m 

C04 CLOS Sau khi hoan thanh hoc vat lieu quang 

va img dung, hoc vien se Co kha. nang 

lap ke hoach, danh gia va chiu trach 

nhiem ve nhang ket luan chuyen mon 

PL012 L 

L = Mire thap; M = Mirc trung binh; H = Mire cao 

5. Tai Iiu phuc vu mon twe 

Gido trinh chinh: Nguy6n Manh San, Phat quang ctro.ng  bar va Ling dung, 

NXB DH Hu& 2014. 

Cees Ronda, Luminescence: From Theory to 

  



Applications, WILEY-VCH Verlag GmbH & Co. KGaA, 

Weinheim 

ISBN: 978-3-527-31402-7, 2008. 

3. LM Herz, Optical Properties of Solids, Trinity Term 

2014. 

3. M Fox, Optical Properties of Solids, Oxford University 

Press 2010. 

Tai lieu tham khao: Bai giang tinh chat quang vat ran, Le Thi Thao Vin, 2013 

Cac loai h9c lieu khac: Phin iiim origin 

6. Phtrong phap, hinh thfrc to chtic de h9c 

Phtrung phap, hinh thtic 

to chiic d9y h9c 

Muc dich CDR dm 

HP dqt 

dime 

Di& giang 

Cung cdp cho h9c via cac kin thirc mOt cach 

khoa hoc v" hien tuvng phat quang cila vat 

lieu, cac khai niem ca ban, co.  che' va Ong hoc 

dm hien tugrig quang pilaf quang va nhiet phat 

quang, quang phO' dm vat fin din moi, phat 

quang dm cac chit ban &An, phat quang 

chuyen doi ngucc, phat quang dm chim hum 

td va cac phircmg phap thuc nghiem do dac, 

phan tich va tinh toan cac thong se:, dc hung 

cho tinh chit quang dm Vat rin va cac irng 

dung n'Oi bat dm vat lieu quang trong khoa 

h9c, kyl thuat va deri s6ng 

 

 

Dam thoai, yin dap 
Gill') h9c vien thoi quen trao di; dao sau suy 

nghi trong khi h9c tap. 

CL01, 

CL02... 

,a„ 
Dat va giai quyet van de CL02. 

Phat huy tinh tich cuc, tu giac, chil Ong, sang 

t o dm hoc vien; bed dudng phucmg phap tu 

h9c, ren luy'en Id fling van dung ki' en thirc vao 

thuc tin. 

CL01, 



Thao luan, Seminar 

Giup hoc vi8n tang tinh chi' dOng, 1(5,  Wang 

dc, phan tich tai 1i8u, torn tat, lam vi8c nhom 

va trinh bay van a khoa h9c 

 

 

 

CLOS. 

H9c tap dOc lap 

TV nghien cim nhang nOi dung do giang vien 

a yeu cu. 

CLOI, 

CL02, 

CL04. 

7. Kt ho#ch giang dqy chi tit 

Bu'di hyc Ni dung CDR h9c 

phan 

(1) (2) (3) 

1 

(2 tit) 

Chuang 1. Cfic khai ni0i co ban 

1.1 Hi8n tuvng hap thu va phan xa anh sang 

1.2 Cac chuy8'n ded quang h9c 

1.3 Excitons 

1.4 Tam va by trong cac chat phat quang 

Huang dan tv h9c 

CLO1 

2 

(2 tit) 

Chuang 1. (tt) 

1.4 Viing nang hr9Tig: chuye'n dad thAng, chuy8n dad xien 

trong tinh the' quang dan 

1.5 Cac qua trinh tai hgp: birc xa, khong birc xa 

1.6 Thai gian sOng phat quang, hi8u suat phat quang 

Huemg dAn tu.  h9c 

CLO 1 

3 

(2 tit) 

Thao lu'an CL03, CLO4 



4 

(2 ti6t) 

Chuang 2. Hi0 Wang quang Oat quang va nhi0 

Oat quang 

2.1 By va thoi gian s6ng trung binh 

2.2 Hi4[ twig tAt an phat quang 

2.3 Hirt turcmg quang phat quang va nhit phat quang 

Htrong clan tv• h9c 

CLO1 

5 

(2 tit) 

Chuang 2. (tt) 

2.4 D'Ong hoc dm qua trinh quang phat quang va nh*phat 

quang 

2.5 Cac phuung phap phan tich clOng h9c nh* Oat quang 

Huang an tkr h9c 

CLO 1 

6 

(2 tit) 

Bai t4p CL02, CLC5 

7 

(2 ti6t) 

Thai:, 1u4n CL03, CLC4 

8 

(2 tit) 

Chuang 3. Quang phi') ciia cac v4t ran din moi 

3.1 Ma au 

3.2 V4t liedu nn 

3.3 Chat kich hoat va sai hong 

3.4 Ttrang tac dm birc xa voi tam quang hot 

Huang clan tv h9c 

CLO 1 

9 

(2 ti6t) 

Chuang 3 (tt) 

3.5 Chuy6n cloi birc xa cat cac ion kim loai chuye"'n ti6p 

3.6 Chuy6n cloi birc xa dm cac ion dat him 

3.7 Ca cite' truyL nang lucmg 

Huang an tv h9c 

CLO 1 

10 Bai t4p CL02, CLOS 



(2 tit) 

11 

(2 tit) 

Thao 1u4n CL03, CLO4 

12 

(2 tiet) 

Chtrcrng 4. Ph& quang dm cac tinh the ban an 

4.1. Cu trac vimg n'ang lugng dm chit ban dran 

4.2. Tap chat trong chat ban dgn 

4.3. Cac chuy6'n doll hap thy va birc xa trong chit ban din 

4.4. Birc )(a dm lap chuy& tie'p p-n 

Huang dan tv h9c 

CLO1 

13 

(2 tit) 

Thaolu4n CL03, CLO4 

14 

(2 tit) 

Chuang 5. Cac phtrung phip thtyc nghiOt quang phi; 

5.1 Cac phuong phap quang phat quang 

5.2 Cac phucmg phap nh* Oat quang 

5.3 Cac phuong phap quang din Ice't hgp 

Huang clan tu hoc 

CLO 1 

15 

(2 tit) 

Chtrung 6. \PO lqu phat quang chuyen di ngtryc N/A 

"g chjing 

6.1 Qua trinh phat quang chuy6n di ngugc 

6.2 Wit sci vat lieu phat quang chuy6n d6i ngugc dac tnrng 

6.3 -Ng ding cila vat lieu phat quang chuy6n di ngrucic 

CL01, CLO2 

16 

(2 tit) 

Thai) lu'an CL03, CLO4 

17 

(2 tit) 

Chuang 7. ChAm luxyng tit. NI frng dung 

7.1. Gioi thi0 

7.2. Tinh chat quang dm cham lugng tir 

CLO1 

HQ 



18 

(2 tit) 

Chuang 7 (tt) 

7.3. Su phat quang dm chain luang tir pha tap 

7.4. Mt s6 phuang phap ch6 tao cham lung tir 

7.5. Mt siO irng dung dm cham luang dr 

Huang d'an tu h9c 

CLOI, CLO2 

19 

(2 tiOt) 

Thao 1u4n CL03, CLO4 

20 

(2 tit) 

Bai t4p CLO2, CLC5 

21 

(2 tiect) 

Chtrang 8. iTng dung ciia v4t HO quang trong chireu 

sang ran 

8.1 Sc luac v lich sir vat Ru quang trong chi6u sang rAn 

8.2 Vat Ru quang irng &king ch6 tao den huSinh quang 

Huang clan tu h9c 

CL01, CLC2 

22 

(2 tit) 

Chtrcrng 9 (tt) 

8.3 Vat liOu quang img dung trong che' tao den LED 

8.4 trng dung dm den LED trong truy'en thong quang 

CL01, CLC 2 

23 

(2 tit) 

Chuang 8 (tt) 

8.5 ting dung dm den LED trong chi6u sang va trang tri 

8.5 Cng dung dm den LED trong nong nghiOp 

CLO2 

24 

(2 tit) 

Bai tip CLO2, CLC5 

25 

(2 tit) 

Chtrung 9: Mt sto ling dung khac ciia v4t Ru quang 

9.1 trng dvng cila Vat li& quang trong do li'L birc xa 

9.2 fing dvng dm vat li& quang trong danh du sinh h9c 

CLO2 

26 Thao hfan CL03, CLC4 



(2 ti6) 

8. Dfinh gia ket qua h9c t4p 

Sir dung thang 10 diem cho tAt cá cac hinh thirc danh giá trong h9c phAn. 

STT 

Hinh 

thtic 

danh 

gia 

Tieu chi danh gia 

Thai 

dim 

CDR 

cfia 

HP 

Tr9ng 

so 

1 
Qua 

trinh 

* Muc 4 tham gia dAy dii vã tich cuc cac 

buei hoc 

* Bai tap v" nha: Bai lam diing va dAy du. 

* Bai thuyk trinh: Mirc d9 chuAn bi, n9i 

dung, k'S'i nang truyen dat. 

* Thao luan, hogt dang nhom: Mirc d9 

chuAn bi, n9i dung kin thirc, kS",  nang 

truyen dal, soi n8i, the hi@l dtivc quan 

diem ca. nhan. 

40% 

2 
Cuoi 

14 

* Bai kie'm tra vik: Can cir vao dap an de 

danh gia. 
60% 

9. Thong tin vt gifing vien 

9.1. Gifing vien 1 

- H9 va ten: 	 Le Thi Thao Vi8n 

- Chirc danh, h9c ham, h9c vi: Giang vien hang II, Tien SSi 

Email: lethithaovien@qnu.edu.vn 	Dien thoai lien N: 0976158833 

9.2. Giang vien 2 

HQ va ten: 	 Le Thi Ng9c Loan 

Chirc danh, h9c ham, h9c vi: Giang vien hang II, Tien S5T 

- Email: lethingocloan@qnu.edu.vn 	Dien thoai lien N: 0961960639 

10. Cfic quy diinh chung 



Cam ket dm giang vien 

Giang via nghien ciru mix tieu -dao tao dm chuong 

trinh dao tao, khung chuang trinh, hoc phAn a xac 10p 

mix tieu, lua chon nOi dung, phirang phap, de tt) chic 

day h9c dat hieu qua cao nhAt. 

Giang vien chuAn bi dAy dii hO so theo yeu au: t'Op 

bai giang va trang thiet bi cAn thiet plux vu giang day. 

Tap bai giang phai the hien di dugc mix tieu, nOi 

dung, phuang phap, phuang tin, lcS% nang, trinh fir, 

nOi dung giang day. Muc tieu dm mofii tit h9c, noi 

dung giang day phai phii hop vi mix tieu chung cta 

hoc phAn (kh6i kin thirc), chu'An kin thirc, kSi nang, 

phit hop vai chuang trinh dao tao. Ni dung kin thitc 

trong gift' an phai th6ng nhAt vai nOi dung kin thirc 

dm a cuung chi tit bai giang TA duqc thong qua tai 

FlOi dtmg Khoa va duqc Hieu tn.rong phe duyet. Nai 

dung hoc tap phai gAn voi flux tieu giang day N.a 

among trinh dao tao. 

Phucmg phap giang day dugc sir dung phai phii Op 

veri nOi dung kin thirc cAn truyen dat va phit hop \red 

di tuong nguoi hoc, ket hop nhieu phuang phap Oy 

h9c khac nhau trong mOt hoc phAn. 

Yeu cu di vai hoc vien Tham gia tich cuc cac gii giang dm Giang vien, chil 

Ong tim doc tai lieu lien quan, flux hien m9i yeu cu 

ciia giang vien. 

Quy djnh ve tham du lop hoc Tham du lop hoc dAy du 

Quy dinh ve hanh vi trong lop 

h9c 

Thai dO tich cuc, ton trong Giang vien, hoc vien 

Quy dinh ve hoc vu HQC vien trang bi may tinh 

Cac quy dinh khac 
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TRY6NG DIM HOC QUY NHON ONG H6A XA-  HO! CHU NGHIA VItT NAM 
KHOA ICHOA HQC NHIEN 	 Dc 1p — Tv do — II4nh phtic 

BE CU'ONG CHI TIET 

HOC PHAN: V4t HO thong minh va iing dung 

Ma h9c phan: VLCR 518 

Ten ting Anh: Smart Materials and Applications 

1. Thong tin chung v h9c phisn: 

Ten hoc phAn: Vat lieu thong minh va irng dung 

- Ma hoc phAn: VLCR 518 S6 tin chi: 03 

Loai hoc phAn: Tr ch9n 

Cac h9c phan hgc bulk: Vat ly \fa cong nghe vat li'eu nano 

Cac yeu cu khac di voi hoc phAn (nu có): 

Phan gio• tin chi di vi cac hog Ong: 

+ Nghe giang 1S,  thuyat: 	35 tit 

+ Thao luan: 	 20 tit 

+ Tu hoc: 	 80 gio% 

Khoa phii trach hoc phAn: Khoa KHTN 

MO tã hoc phAn 

H9C phan nay cung cap cho nguai hoc cac kin thirc co• ban ve mOt s6 loai vat 

lieu thong minh: nhu vat lieu áp dien,vat 1iu hop kim nho• hinh, vat lieu polyme thong 

minh, vat lieu tir thong minh.... Gang nhu cac hieu img ca ban dm chung nhu hieu irng 

ap dien, hieu irng tlr giao,...Hieu va nAm yang cac irng dung hien nay dm cac vat lieu 

thOng minh; Biet cac vat lieu cu the. Van dung kin tilde ve vat lieu thong minh de giai 

guy& mOt s6 van de lien quan den thiet bi thong minh dang dugc sir dung trong den 

s6ng hang ngay. 

Muc tieu cüa h9c phAn (kY hieu COs) 

- Kin thtirc 

C01: Hieu va phan tich dugc cac khai niem NIA tinh chat cac vat lieu thOng 

minh, va kha nang irng dung dm chung trong cong nghiep va di s6ng. 

CO2: Van dung kin thirc v vat lieu thong minh d giai quyat rnOt s6 van de 



lien quan den thiet bi thong minh dang ducyc sir dung trong di seng hang ngay 

- I(57" 'fang 

CO3: Co kha nang lam viec hieu qua trong nh6m va va truyen dat kin fink ve 

vat lieu thong minh den tap the va deng nghiep 

C04: Co trinh de ngoai net d9c hieu cac tai 1iu tham khdo thu6c linh vic 

mon h9c bang tieng nuo•c ngoai. 

- Mirc tkr chii va trach nhi?in 

C05: Co tix duy phan bin va chiu trach nhi'em tnrik nhling ket luan ve vat lieu 

thong minh. 

4. Chun d'au ra ciia hQc phAn (kS,  hieu CLOs) 

Muc tieu 

hcoc 

phAn 

(COs) 

Chu'an du ra hue phAn (CLOs) Chuin du 

ra CTDT 
(PLOs) 

Mtic dl 
dong 
Op KS,  hqu Mil ta 

(1) (2) (3) (4) (5) 

Kith fink 

CO1 CLO1 

Sau khi hoan thanh hoc phan Vat 

lieu thong minh va frng dung, 

ngithi h9c c6 kha nang phan tich 

dugc cac khai niem va tinh chat 

cac vat lieu thong minh va kha 

nang irng dung dm chung trong 

cong nghiep va doi seng 

PLO 1 M 

CLO2 

Sau khi hoan thanh h9c phan Vat 

lieu thong minh va irng dung, 

ngtroi h9c c6 kha nang van dung 

kin thirc ve vat lieu thong minh M CO2 PLO2 • 
de' giai quyet met so van de lien 

quan den thi'et bi thong minh clang 

ducyc sir dung trong dai seng hang 

ngay 

KST hang 



CO3 CLO3 

Sau khi hoan thanh h9c phan Vat 

lieu thong minh va *lig dung, 

nguOi h9c c6 ldia. nang lam viee 
, 	.,, hieu qua trong nhom va truyen dat 

kin thire ve vat lieu thong minh 

den tap the va emg nghiep 

PLO5 L 

C04 CLO4 

Sau khi hoan thanh h9c phan Vat 

lieu thong minh va ling dung, 

nguai hoc c6 kha nang c6 kSi nang 

ngoai ngir chuyen nganh trong viec 

tip can cac ket qua nghien dm 

trong linh vuc mon h9c. 

PLO7 L 

Min tv chi' va trach nhqm 

C05 CLOS 

Sau khi hoan thanh h9c phan Vat 

lieu thong minh va dng dung, 

nguoi h9c c6 tu duy phan bin va 

chiu trach nhiem truck nhang ket 

luan ve vat lieu thong minh. 

PL012 L 

Ghi chit: L = Mirc thap; M = Mite trung binh; H = Muic cao 

5. Tai 1iu phyc vu mon huc 

Giao trinh chinh: 

Bohua Sun, Smart materials and structures, Cape 

Peninsula university of technology Cape Town, 2015. 

Nicola Spaldin, Magnetic materials, fundamentals and 

applications (2nd edition), Cambridge university Press, 

2010. 

Mohsen Shahinpoor, Fundamentals of smart materials, 

Royal society of chemistry, 2020. 

Tai lieu tham khao them: 
Bhanu P. S. Chauhan, Hybrid nanomaterials synthesis, 

characterization and applications, Wiley publisher, 

2011. 

Jasprit 	Singh, 	Smart 	electronic 	materials 	- 

fundalmental and application, Cambridge university 



Press, 2005. 

Cac loai hoc lieu khac: 

6. Phtrang phap, hinh thtic t chtic d#y Ivy 

Pinrung phap, hinh fink 

to chic (1437 luic 
Mvc dich 

CDR cua 

HP d4t din?c 

Die'n giang 

Cung cAp cho sinh vien he th6ng ki6n 

thirc nn tang ve khai niem vat lieu 

thong minh, cac tinh chat va img dung 

dia. chiing; Giai thieu mOt so loai vat 

lieu thong minh tieu bi6u. 

 

 

Dam thoai, van dap 

GiUp sinh vien c6 tiled quen trao di; dao 

sau suy nghT trong khi h9c tap. 

Phat huy tinh tich cue, tu gide, chii dOng 

dm sinh vien; kha nang tu h9c, tv nghien 

ciru, van dung kin thirc vao di s6ng. 

 

 

 

CLOS 

Thao luan 
Giiip sinh vien ciing co va ma rOng kien 

thirc. 

 

 

 

 

CLOS 

Tu hoc 
Tu nghien ciru nhiling nOi dung do giang 

vien yeu cau 

 

 

 

CLO4 

7. Kt ho4ch gifing (133,  chi titt 

Bulii huc Ni dung 
CDR hoc 

7, phan 

(1) (2) (3) 



1 

( 3 tit) 

PhAn me' dAu 

0.1. Giai thiesu chung NT mon hoc 

0.2. Khai ni@li vat Ru thong minh 

0.3. Lich six Oat trie'n dm vat Ru thong minh 

* Tu hoc (6 tit) 

CL01, 

CLO2 

2 

(3 ti6t) 

Chuang 1: 174t lieu áp din 

1.1. Tinh chat áp din 

1.2. LS,  thuye't giai thich h* tugng áp din 

1.3. Cac he vat WO áp di.@-1 din hinh 

* Tu hgc (6 ti6t) 

 

 

CLO4 

3 

(3 tit) 

Chuang 1: V4t lieu áp din (tt) 

1.4. Phuang phap ch6 tao mOt s6 vat Ru áp din 

1.5. fing dung cac vat lieu áp din 

1.6. Hi41 irng áp tra \TA timg dung 

* Tu hoc (6 tit) 

 

 

CLO4 

4 

(3 ti6t) 

Chuang 2: V4t lieu nher' hinh 

2.1. Cac khai the'm ca ban -‘,&' vat WO nit& hinh 

2.2. Vat 1141 hop kim nit& hinh 

2.2.1. Cac tinh chat dm hop kim nha hinh 

2.2.2. Cae hap kim nher hinh lieu biL 

2.2.3. fing dung cac hop kim nho hinh 

CLO 1, 

CL02, 

CLO4 

* Ty hoc (6 ti6t) 

5 

(3 tit) 

Chuang 2: V4t lieu nha hinh (tt) 

2.3. Vat Ru polyme nit& hinh 

2.3.1. Gioi th* chimg 

2.3.2. r(ing dung cac vat WO polyme nha hinh 

2.4. Vat Ru tir nha hinh 

CLO 1, 

CL02, 

CLO4 



2.4.1. Cac clang cita vat lieu  tir nha hinh 

2.4.2. Ca ch6 dm vat lieu  tir nho.  hinh 

2.4.3. ITng dung cac vat li6u tir nha hinh 

* Tu. h9c (6 ti6t) 

6 

(3 tit) 

Chuang 3: Vat HO tir thong minh 

3.1. Dai cuang .‘i 	vat 1i6u tir 

3.2. Ca.c vat lieu tix gido va lir giao kh6ng 16 

6u ig tilt tar kh 	16 3.3. Hi 	m 

* Tv h9c (6 tit) 

CLO46ng 

 

 

7 

(3 tit) 

Chuang 3: Vat HO tir thong minh (tt) 

3.4. Cac chat long dr 

3.5. Hi6u img tilt - din hoa 

3.6. fing dung dm vat li6u tir thong minh 

* Tv h9c (6 tit) 

 

 

CLO4 

8 

(3 tit) 

Chtrcrng 4: Vat lqu clan din thong minh 

4.1. Khal ni6m v" d6 cran din 

4.2. vat 1i6u polyme an din va tinh chat 

4.3. iTng dung dm vat lieu polyme dan din 

* Tr lux (6 tit) 

 

 

CLO4 

9 

(3 tit) 

Chuang 5: Vat lqu lai hoa thong minh 

5.1. Geri thi6u tong quan 

5.2. Phan loai vat lieu lai hoa 

5.3. Tinh chat mai cita vat lieu  lai h6a 

* Tu.  h9c (6 tit) 

 

 

CLO4 

10 

(3 tit) 

Chuang 5: Vat lileu lai hem thong minh (tt) 

5.4. Mt s6 vat lieu lai hoa din hinh vã img dung 

5.4.1. vat lieuZeolit 

CLOI, 

CL02, 

CLO4 



5.4.2. Vat lieu him co - kim loai 

5.4.3. Vat lieu có hoat tinh sinh h9c 

* Tv h9c (6 tit) 

11 

(3 tit) 

Chuang 6: Tinh the' long 

6.1. Glad thieu chung 

6.2. Cac tinh chat vat li dm tinh the long 

6.3. Phucmg phap the tao 

6.4. trng dvng 

* Tv h9c (6 Wet) 

 

 

CLO4 

12 

(5 tiet) 

Seminar nhom 

Sinh vien chia theo timg nhom chuan bi bao cao theo chit 

de 

* Tv h9c (2,5 tit) 

CL01,CLO2 

CL03,CLO4 

CLOS 

13 

(5 tiet) 

Seminar nhom 

Sinh vien chia theo timg nhom chuan bi bao cao theo chu 

de 

* Tv h9c (2,5 tiet) 

CL01,CLO2 

CL03,CLO4 

CLOS, 

14 

(5 tiet) 

Seminar nhom 

Sinh vien chia theo tirng nhom chuan 111  bac) cao theo chn 

de 

* Tv h9c (2,5 tit) 

CL01,CLO2 

CL03,CLO4 

CLOS 

15 

(5 tie° 

Seminar nhem 

Sinh vien chia theo timg nhom chuan bi bao cao theo chn 

de 

* Tv h9c (2,5 tit) 

CL01,CLO2 

CL03,CLO4 

CLOS 

16 

(2 tit) 

On CO 

GV on tap cac kin thirc va giai dap cac van de chua ri5 

ma HV dua ra. 

 

 

CLO4 



* Tir h9c (4 tit) 

8. Dfinh gia k6 qua hyc Cap 

Sir dung thang 10 diem cho tdt ca cac hinh thirc danh gia trong h9c phAn. 

STT 
Hinh thirc 

dinh gia 
Tien chi dinh gia 

Thiri 

diem 

CDR 

dm HP 

1 
Trcmg 

st 

1 Qua trinh 

Mirc de tham gia dAy dii yd. 

tich cuc cac buiii h9c 

Thai de nghiem tile trong qua 

trinh lam viec nhom, hoan 

thanh ding viec chuAn bi bai 

tdp dtryc giao. 

, 
Theo ke 

hoach 

nam hoc 

 

 

 

 

CLOS 

40% 

2 Cad kj,  
Thi vAn dap can cir vao dap an 

de danh gia 

Theo Ice 

ho4ch 
nam hoc 

 

 

CLOS 60% 

9. Thong tin vt giang vien 

9.1. Giang vien 1 

- Hy va ten: Nguye'n Van Nglila 

Chirc danh, h9c ham, h9c vi: Giang vien hang II, Tien s5,  

Email: nguyenvannghia@qnu.edu.vn 	Dien thoai lien he: 0905316268 

9.2. Gifing vien 2 

- HQ va ten: Phan Thanh Hai 

Chat danh, hoc ham, h9c vi: Giang vien hang III, Tien s5,  

Email: phanthanhhai@qnu.edu.vn 	Dien thoai lien he: 098960689 

10. Cac quy dinh chung 

Cam ket cila giang vien 
Thuc hien dung ke hoach giang day, dung 

cuang chi tiet h9c pilau, dung tien de. 

Yeu cdu di vai sinh vien Di h9c dAy dii, chudn bi bai truac a.  nha, thcc 



TS. Phan Thanh Hãi 

la) TRUONG 

IU TRU'oNG 

PGS,TS. Doan Die Tung 

hien M9i yeu eau cua giang vien; 

Cap nhat cac van de ye thai S. chinh tri. cap 

nhat kien thirc chuyen nganh. 

Quy dinh ve tham du lop hoc 

Trang phuc theo quy clinh dm Trixemg, Khoa; 

CO giao trinh, tai lieu hoc tap; 

CO thiet bi có the ket nal internet. 

Quy dinh ve hanh vi trong lop hoc Nghiem tic, tich ckrc tham gia thao luan 

Quy dinh ve hoc vu Theo quy die ciao tao tin chi cua nha trirOng 

Cac quy dinh khac CO diem Ong hoc trir ye thai dO hoc tap 

Binh Dinh. ngayey thcing4.2.)iiim 2020 

GIANG VIEI BIEN SO,, N TRUtING B() MON 	TIWONG KIIOA 

TS. Nguyen Van Nghia PGS. TS. Nguyen Minh Vtro-ng TS. Nguyen Le Tuin  



TRUONG DAT HOC QUY NHON 	ONG 116A. XA HO! CHID NGHIA VII' NAM 
KHOA KHOA HOC TV NHIEN 	 Dc 1p — Tv do — Honh phtic 

DE CliONG CHI TIET 

HOC PHAN: CONG NGIIC VI DIN TIT 

Ma h9c phAn: VLCR 519 

Ten dng Anh: Microelectronic Technology 

1. Thong tin chung v h9c phAn: 

Ten h9c phAn: Cong nghe vi din tir 

Ma h9c phAn: VLCR519 S6 tin chi: 02 

Loai hyc phAn: Tv chon 

Cac h9c phAn h9c truac: Vat lieu va linh kin ban dn. 

Cac yeu cu khac d6i \Teri h9c phAn (nu c6): 

Phan giey tin chi di vâi cac hoat &Ong: 

+ Nghe giang thuy6t: 27 tit 

+ Thao luan: 	06 tit 

+ Tu hyc: 	 57gi6 

Khoa phu trach h9c phAn: Khoa Khoa h9c tu nhien 

MO ti h9c phAn 

HQC phAn nay cung cAp cho ngu6i h9c cac kin thircca ban ve cac qua trinh lien 

quan de'n cong nghe din tir micro hay con gyi la vi din tir nhu qua trinh khu6ch tan, qua 

trinh cAy ion, qua trinh oxy h6a nhiet; d6ng theyi, trang bi cho ngueyi h9c cac kin thirc Co 

ban ve cac cong nghe th6ng dvng dirgc sir dung d ch6 tao cac linh kin din tir \id mach 

din tir a kich thuac micromet nhu cong nghe kh.ac, ding nghean mOn, cong nghephü 

mang m6ng. Ben canh do, h9c phAn cling giai thieu d6n nguoi h9c m6t s6 kin thirc ca 

ban v6 ding nghe din tir nanomet va xu the' cong nghe. Ngoai ra, h9c phAn ding trang bi 

cho ngueyi h9c k'ST" nang lam viec nhom, nang thuyet trinh va each tu duy khoa h9c. 

Muc tieu cilia hoc phAn 

- Kin fink: 

+C01: Van dung dirge cac kin thirc co ban ve cac qua trinh khu6ch tan, cAy ion, 

oxy hoa nhietdugc sir dung trong cong nghe che tao linh kin vi din 



Van dking duoc cac kin thirc co ban ve cac yar n de lien quan den cac cong 

nghe dfing de che' tao cac linh kin vi din tü va mach vi din tü nhu cong r.ghe 

kl-A.c,cong nghean mon, cong nghephü mang mOng, cong nghe che tao vi mach tich hop. 

HiL duoc cac kin thirc co ban ve' cong nghe din tir nanomet va xu the 

cong nghe hien nay. 

- ICy 'fang: 

+ C04: Co k nang lam viec nh6m hieu qua va kha nang truy'L dat cac kin 

lien quan de'n dog nghe vi din tü \la cong nghe din PI nano thong qua thao luan 

thuye't trinh. 

+C05: Co kha nang ti6ng Anh chuyen nganh trong viec tip can cac tai lieu hoc tap 

lien quan de'n cong nghe vi din tr va cong nghe din dr nano. 

- Mire tty chit va trach 

+ C06: Co tu duy phan bin, bao ve \TA tr chiu trach nhiem v cac nhitng ke't luan 

lien quan de'n cac kin thirc ve ding nghe vi din tr va cong nghe din tir nano. 

4. ChuAn du ra cüa hQc phAn 

Mc tieu 

hQc 

phan 

(COs) 

Chuan dAu ra hoc phan (CLOs) Chun dill 

ra CTDT 

(PLOs) 

Mire di) 

thing 

gop Ks/  hio MO fa 

(1) 
(2) (3) (4) (5) 

Kiecn thik 

CO1 CLO1 

Sau khi hoan thanh h9c phAn 

Cong nghe vi din tit, nguoi hgc 

se có kha nang van dung dugc cac 

kin tilde ca ban ve cac qua trinh 

khue'ch tan, cay ion, oxy Ma nhiet 

dugc sir dung trong cong nghe ch6 

tao linh kin vi din tix. 

PLO 1 

PLO2 
M 

CO2 CLO2 

Sau khi hoan thanh hgc phAn 

Cong nghe vi din tix, ngueri hgc 

se có kha nang van dung va phan 

tich dugc cac qui trinh va cac WS",  

thuat sir dung trong ding nghe elle 

PLO1 

PLO2 
M 



tao linh ki'en va mach vi then tix' 
nhu cong nghe khac, dog nghe an 
mon, cong ngh'e phi' mang mong, 
cong nghe che tao vi mach tich 
hop. 

CO3 CLO3 

Sau khi hoan thanh hoc ph'an 
C8ng nghe vi din dr, ngueri hoc 
se có Ichá nang hieu dtrov khai 
niem va nguy'en 1' co. ban dm cac 

ding nghe din dr nano nhu c8ng 
nghe kh.ac nano, qua trinh tv sap 

xep. 

PLO! L 

KST nang 

C04 CLO4 

Sau khi hoan thanh hoc phan 
Cong nghe vi din dr, ngueri hoc 

se cOkS," nang lam viec nhom hieu 
qua va kha nang truyen dat kin 
thirc thong qua viec lam bai tap, 
thao luan nhom va thuyet trinh ve 

cac kin thirc lien quan den cong 
nghe vi din tir' va ding nghe din 
dr nano. 

PLO5 M 

C05 CLOS 

Sau khi hoan thanh hoc phan 

Cong nghe vi din dr, nguoi h9c 
se có kha 'tang tieng Anh chuyen 
nganh trong viec tip can cac tai 

lieu h9c tap lien quan den c6ng 
nghe vi din dr va dog nghe din 

dr nano. 

PLO7 L 

Mtic ttr chii va trach nhqm 

C06 CLO6 
Sau khi hoan thanh hoc phan 
Cong nghe vi din dr, nguoi hoc 

se có tu duy phan bin, bao ve va 

PL012 M 



tv chiu trach nhiem v'e cac nhang 

ket 1u4n lien quan den cac kin 

thirc ve ding nghe vi din tit va 

ding nghe din tir nano. 

Ghi 	L = Mirc thap; M = Mire trung binh; H = Mirc cao 

5. Tai Iiu phvc viii mem hvc 

Gido trinh chinh 

Dao Khac An, (-Ong nghe micro vet nano tin tee, Nha 

xuat ban Gido duc Viet Nam, 2009. 

Nguy'exn Dirc Chien, Nguyen Van Hieu, Cong ngq ch 

tgo mgch vi din ter,NXB Bach khoa - Ha Ni, 2014. 

Tai lieu tham khao 

them: 

Richard 	C. 	Jaeger, 	Introduction 	to 	microelectronic 

fabrication, second edition, Prentice Hall, 2002. 

Hans H. Gatzen, Volker Saile, Jiirg Leuthold, Micro and 

Nano 	Fabrication: 	Tools 	and 	Processes, 	Springer- 

VerlagBerlin Heidelberg, 2015. 

Cac 1* 119e lieu khac: 

6. Plarcrng phip, hinh thirc to chtic dvy hvc 

Plurang phap, hinh 

thfrc to claim dvy hvc 
Mvc dich 

CDR dm hoc 

phAn dvt dime 

Thuyet giang 

Cung cap cho ngir6i hoc cac kin thuc cci 

ban ve cac qua trinh lqi thu4t va ding nghe 

nhu khuech tan, cay ion, oxy hoa nhiet, 
• 

ding nghe khac, cong nghe an m6n, ding 

nghe phii mang mong,... ducc sir dung 

trong che tao linh kin din tir va mach vi 

din tir. 

CL01, CL02, 

CL03, CL05. 



Dam thoai, cau hoi 

ggi ma 

Phat trien k$/.  nang giao tip va trinh bay 

van 6 cho ngirgi hoc, citing th6i &II) 

ngugi hgcco thoi quen trao d6i,dao sau 

suy nglif trong khi hgc tap. 

CL01, CL02, 

CL03,CL04, 

CLOS, CLO6 

,h, 
Dat va giai quyet van 

de 

P at huy tinh tich cuc, tu giac, chit &Ong 

ciia ngugi hgc; kha nang tv hgc, tu nghien 

ciru, van dung ki6n thirc vao dgi song. 

CLO I, CL02, 

CL03,CL04, 

CLOS, CLO6 

Thao luan, Seminar 

Giiip ngugi hgc phat tri6n kha nang lam 

viec nhom va IcSi nang thuyet trinh, &Ong 

thgi cai thien nang lire ngoai ngit thong 

qua viec doe, hi6u va tom tat cac tai lieu 

hgc tap bang ti6ng Anh. 

CL04, CLOS, 

CLO6 

Tr hoc 

Giiip ngugi hgc cilng c6 kin thirc dã hgc 

va cap nhat cac kin thirc, thanh tuu khoa 

hgc hien di v6 rinh vuc lien quan. 

CLOI, CL02, 

CL03, CLOS, 

CLO6 

7. K6 hoach giing day chi tik 

Butii 

hoc 
Ni dung 

CDR cila 
.1. hcc phan 

1 Chuang 1. So' luac v'e cling ngh'e' vi din dr 

(3 tit) 1.1. Si lugc NTs lich sir cong nghe vi din tir 

1.2. Giai thieu v6 cong nghe ph6ng sach 

1.3. Cac qua trinh chinh ciia cong nghe che tao vi mach 
CLO 1 

1.4. Dinh luat Moore va xu hugng v6 kich thugc 

eliteang dcin ttr lux (6 tik: 
CLOS 

- Cac kin thirc lien quan v6 quy trinh va cong nghe ch6 tao vi 

mach dang dugc sir dicing hien nay. 

- On tap kin thirc chucmg 1 

2 Chuang 2. Cac qua trinh pha tap va bin tinh Izi 	mat CL01, 



(3 tit) 2.1. Khuech tan CLOS 

2.1.1.Phuong trinh khuech tan Fick 

2.1.2. Cac mo hinh khuech tan nguyen -lir' 

2.1.3. Profile khuech tan 

2.1.4. Khuech tan trong Si02 

2.1.5. He Ichuech tan va qua trinh khuech tan 

-01-1u.o.ng  can ty. lux (6 tik): 

- Cac thong st) hieu chinh, khuech tan trong cac moi tnrerng 

chit khac nhau. 

- On tap kin thircphin khuech tan 

3 2.2. Cy ion 

(3 tit) 2.2.1. Ion trong chit ran va sly phan b'6 ion 

2.2.2. Ca die dimg ion 

2.2.3. Hieu img kenh 

2.2.4. Hieu irng mat tat tu 

2.2.5. Thiet bi ciy ion 

CL01, 

CLO5 

2.2.6. Cac qua trinh lien quan den ciy ion 

*Hwang can tir h9c(6 tik): 

- Cac kin thirc lien quan ve ciy ion: phan b'6 tap chit, dac tinh 

mit mat nang lugng ion,... 

- On tap kin thirc phin ciy ion 

4 2.3. Oxy hoa nhiet 

(3 tit) 2.3.1. MO hinh oxy lis5a Deal-Grove 

2.3.2. Cac thong s6 cua qua trinh oxy boa 

2.3.3. Ciu triic va dc trung dm Si02 
CL01, 

CLOS 
2.3.4. Hi'eu img tap chit trong qua trinh oxy hoa 

2.3.5.Thiet bi oxy Ma va qua trinh oxy hoa 

*Huang djn ty. 119c(6 tit): 



- Cac qua trinh va thi6t bi oxy hoa khac 

- On tap kin thirc phAn oxy hoa nhik 

5 

(3 tit) 

Chtrung 3. Cong ngh? khic 

3.1. So. ltrac .c, 	lich sir phat triki cong ngh 	khAc 

3.2. Phan loai cac cong ngN khAc 

3.3. COng ng4 quang khAc 

3.4. ChAt cam quang 

3.5. Cac cong ngli khAc th6 It'' sau 

*Hwang difn ttr  hpc(6 fi let): 

- Cac 1(51 thuat tang clO phan giai 

- Cac phtrang phap cite' to mat na kha.c 

- On tap kin thirc phAn ding ngh's khAc 

- ChuAn bi bao cao seminar 

CL02, 

CLOS 

6 

(3 tit) 

Chtromg 4. Cling ng14 an mon 

4.1. So.  hive v" lich sir ding ngh'c' an mon 

4.2. An mon hoa trot 

4.3. An mon an 

4.4. An mon ca h9c va ca — h6a h9c 

Thron an tzr hpc(6 tik: 

- Qua trinh an mon d61 voi cac vat Ru thong diving 

- On tap kin thirc phAn ding ngli an mon 

- ChuAn bi bao cao seminar 

CL02, 

CLOS 

7 

(3 tit) 

Bao ea° seminar 1 

- Seminar phAn cong ngN khAc 

- Seminar phAn c6ng an mon 

Iltremg chin ty. hpc(1,5 tract): 

- Cac cong ngh" khAc va an mon khac 

CLO 1 

CL02, 

CL04, 

CLOS, 

CLO6 



- On tap kin thirc phan cong ngh khac va an mon 

8 

(3 tit) 

Chuang 5. Cling ngh phi' mang mong 

5.1. Giai thi0 ve cac quy trinh cong ngh phit mang mong 

5.2. Cong ngh btic bay 

5.3. Cong ngh" lang dgng 

5.4.Cong ngh phim xa va epitaxy 

Htro.ng d7an tv hgc(6 tik: 

- Cac cong ngh phit mang mong khac 

- On tap kin thirc chucmg 5 

- Chan bi bac, cao seminar 

CL02, 

CLC5 

9 

(3 tit) 

Chtnnig 6. Con ngh che tan vi mach tich hcfp 

6.1. Sa lugc ve vi mach tich hgp 

6.2. Cong ngh CMOS, MOSFET 

6.3. Cong nglfe' MEMS 

6.4. Cac cong nghê khac 

Theorng d'jn ty• h9c('6 tik: 

- Cac cong ngh vi mach tich hap khac 

- On tap kin thirc chtrang 6 

- Chuan bi bao cao seminar 

CLC2, 

CLOS 

10 

(3 ti6t) 

Chtrcrng 7. So  •  lulyc ve ding ngh 'es din dr nano va xu the cling 

ngh 

6.1.Cac cong ngh khac a kich thuerc nanomet 

6.2. Cac cong ngli"e' an mon va tap hoa van a kich thuac nanomet 

6.3. Cong ngh tag mang nano bang AI sap x6p 

6.4. Xu the cong ngli. 

*Hwang cran t4r h9c(6 ti: 

- On tap kin thirc chucmg 7 

CL03, 

CLOS 



Chuan hi ho cao seminar 

Ban etio Seminar 2 

Seminar pilau ding nghe phii mane mOng 

- Seminar phan cong nghe vi mach tich hop 

- Seminar phanceng nghe din tir nano 

Huzirg dJn tv hpc(1,5 ti 

-  Cac cong nghe din tu nano khac 

- On tap kin thirc phan cong nghe mang 'ming va che tao Vi 

mach tich ho•p 

1 1 

(3 tiet) CLO I 

CL02,CL 

03, 

CL04. 

Cl..,05. 

CLOG 

'Minh giá ket qua hue tb 

Sir clung thang 10 diem cho tat ca cac hinh thirc dánh gia trong hoc phan. 

TT 
Hinh thirc 

dant' gia SO 
Tieu chi danh gia Thai diem 

CDR 

ciia 

HP 

1 
Trung 

Qua frill!, 

Timm gia day dii, tich cue cac 

bai giang vã ch6 Ong chuan 

bi bai. 
CIL.01 

CLO6 

40% 
Seminar theo nhom; danh gia 

theo t-i)i dung bao cao va kj, 

nang 	thuyet 	trinh 	ciia 	ngi.rei 

hoc. 

Sau khi ket 

th6c cac 

chtrung theo 

Ice hoach 

giang day 

2 Cufii liS, ... 

Thi viet (90 phut): can cit vao 

dap an de danh gia. 

Hoac lam bai tieu luan (tU y 

vao tinh hinh thvc CO 

Theo 	ke 

hoach 	nam 

h oc • 

CLO 1 

CLO6 

60% 

Tilting tin ye giang via 

9.1. Clang vial 

- Ho vã ten: Tran Nam Trung 



EU TRUONG 
HIU TRU.I3NG 

Chdc danh. hoc ham, hoc vi: Giang vien hang III, Tin 

Email: trannamtrungAgnu.edu.vn 	Dien thoai lienhe: 0987 045 682 

9.2. Giang via 2 

- HQ vi ten: Nguyen Minh Vuang 

- Chac danh, hoc ham, hoc 	Giang vien hang I, Pho Gido su, Ti6n si 

- Email: nguyenminhvuong@gnu.edu.vn 	Din thoai lienhe: 0962357469 

10. Cac guy clink cluing 

C'arn kin cila giang vien 
g de C011EI Giang day theo ding ke hooch. &m 	11 

chi tiet hoc phan, dung den da. 

Yeti cau CM vii hoc vien 

Di hoc day du, xem bai truac a nha, thtrc hi 'en 	I  

moi yeu cau cila giang vien: 

Trau di kha nang tiLg Anh chuyen nganh. 

Quy dinh ve tham du lap hoc 
Trang phac theo guy dinh cua Twang, Khoa: 

Co giao trinh, tai lieu hoc tap. 
, 

Quy dinh ve hanh vi trong lop hoc Nghiem die, tich eve tham gia hl giang. 

Quy dinh ve hoc vu Theo guy che ciao tao tin chi cua nha truang. 

Cac guy dinh khae Co diem Ong ve alai da hoe tap. 

Binh Dinh, ngayty thanga.iiain 2021 

(lG VIN BIEN SIiN TRUONG BO MON 
	

TRUONG KII0A 
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I'S. Triin Nam Trung 
	PGS.TS. Nguyim Minh Vuirng 	TS. NguyLln Le' Tun 

PGS.TS. Ngti ("In 	Vtrang 



TRUING DAI HOC QUY NHON CONG HOA xA HO! CHID NGHIA VItT NAM 
KHOA KHOA HQC TI1NHIEN 	 D014 — Tv do —114nh pinic 

DE ClU'ONG CHI TIET 

HOC PHAN: THONG TIN QUANG 

Ma h9c phAn: VLCR 520 

Ten tieng Anh: Optical Information 

1. Thong tin chung vt h9c phAn: 

Ten h9c phan: Thong tin quang 

Ma hoc phan: VLCR 520 Se tin chi: 02 

Lovi hec phan: Bat buec/tv chen: Ty. clew? 

Cac h9c phan h9c tnrarc: Vat lieu \TA linh kin ban dan 

Cac yeti cu khac di vâi h9c phan (nu có): 

Phan gier tin chi di \Rai cac hog Ong: 

+ Nghe giang 1ST thuyat: 22 fiat 

+ Lam bai tap tren lop: 04 tit 

+ Tha.o luan: 	8 tiat 

Khoa phi filch hec phan: Khoa Khoa h9c tv nhien 

Mo tã h9c phan: H9C phan trang bi cho bee vien cac kin thirc tir ca ban den 

chuyen sau v nguyen 1ST lam viec cüa cac h theng thong tin quang, cac 

quang, truyen dan tin hieu quang trong moi truang sal quang; nguyen 1ST Eden di 

quang din, din quang; suy hao, tan sac trong sçii quang; cac be phat quang, thu 

quang; k thuat ghep kenh, khu'ech di quang. H9C phan clang trang b cho hec vien 

cac thOng tin ve h theng cap quang a Viet Nam va van de xir 1' sly se ve cap quang. 

Muc tieu dia h9c phAn (ky hieu COs) 

- Kin thfrc 

+ C01: Van ding cac kin thirc ccx ban ve Toan hec va Vat 1ST trong viec phan tich 

nguyen tac hog d'eng cila h dieing thong tin quang, be phat quang, sai quang, thu 

quang; xac dinh dugc cac thong se quan tong trong truyen thong quang hoc. 

- KS,  rang 

+ CO2: KSi nang lam viec nhom hieu qua, trinh bay cac van de lien quan den mon 



hoc met cach khoa hoc 

+ CO3: Co k nang sir dung ngoai ngcr trong hoat cleng chuyen mon, tier) can cac 

ket qua nghien ciru mei trong linh ykrc thong tin quang. 

- Mire tty chii va trach nhi.01 

+ C04: Co tr duy phan bin, bao v va chiu trach nhiem ve nhirng ket 1uan 

chuyen man 

4. ChuAn du ra cüa hQc phAn (kY hieu CLOs) 

Muc tieu 

hoc phAn 

(COs) 

Chuan clau ra hoc phAn(CLOs) Chun 

dau ra 

C TDT 

(PLOs) 

Mirc To 

dong gop KY hieu MO ta 

(1 ) (2) (3) (4) (5) 

Kie'n thtic 

CO1 CLO1 

Sau khi hoan thanh h9c phAn Thong tin 

quang, hoc vien se' c6 kha nang phan tich 

nguyen tAc hog deng ctia he theng thong 

tin quang; teng hcyp lai cac kin thirc ccr 

ban ye Toan hoc va Vat 1S/ trong viec giai 

thich nguyen tfic hog deng dm be phat 

quang, soi quang, thu quang, k'S"7 thug 

ghep kenh, khuech dai quang va he theng 

cap quang dm Viet Nam. 

PL01, 

PLO2 
M 

CLO2 

Sau khi hoan thanh hoc phAn Thong tin 

quang, hoc vien se' c6 kha nang giai quyet 

met se bai tap ve tinh toan cac thong se 

trong thong tin quang va u6c luong, dant) 

gia de suy hao, tan sAc trong truyen dan 

thong tin trong son quang. 

PL01, 

PLO2 
M 

1(57" nang 

CO2 CLO3 
Sau khi hoan thanh hoc phan Thong tin 

quang, h9c vien se c6 kha nang trien khai 
PLO5 L 



lam viec nh6m hieu qua, chuAn bi va 

trinh bay cac vAn a lien quan d6n mon 

hoc mOt cach khoa hoc . 

CO3 CLO4 

Sau khi hoan thanh hpc ph'An Thong tin 

quang, hpc vien se c6 kha nang din giai 

va phi bin kin thirc chuyen mon va cac 

lc& qua nghien dru mai trong linh vuc 

thong tin quang bang ngoai ngil. 

PLO7 L 

Mric tv chii va trach nhqm 

C04 CLOS L. 

Sau khi hoan thanh hoc ph'an Thong tin 

quang, hoc vien se c6 kha nang chpn 1pc, 

danh gia va chiu trach nhiem ye nhang 

1c6t luAn chuyen mon 

P 012 L 

L = Muc thAp; M = Mac trung binh; H = Mirc cao 

5. Tai lieu phyc vu mon hoc 

Gido trinh chinh: Pham Quang Thai, Nguyen lf) he thOng thong tin quang, 

NXB Dai hoc QuOc Gia TPHCM 2016. 

Shiva 	Kumar 	and 	M. 	Jamal 	Deen, 	Fiber 	optic 

communications: fundamentals and application, third 

edition, John Wiley & Sons, Ltd, 2014. 

G. Keiser, Optical fiber communication, third edition, 

McGraw-Hill, 2000. 

Tai lieu tham khao: VII Van San. He thong Thong Tin Quang. Nha xuAt ban 

Rau Dien, 7-2003. 

Cac loai hoc lieu khac: 

6. Phuvng phap, hinh thin di chin c1437 hyc 

Phtrcrng phip, hinh 

thIrc di eh& day hyc 
Myc dich 

CDR cita HP 

413t duvc 

Din giang Cung cAp cho hpc vien cac kin thirc mOt each 

khoa hpc, logic v'e k5/ thuAt thong tin quang, sgi 
CL01, 

)6' 



quang; nguyen lY bin di quang din, din 

quang; cac 1)0 phat quang, thu quang, cac linh 

kin trong N themg thOng tin quang; k'y thuat 

ghep kenh, khuech dai quang. 

CL02, 

Dam thoai, van dap 
Giup h9c vien thoi quen trao di; dao sau suy 

nghT trong khi h9c tap. 

CLO 1, 

CL02. 

,a, 	. 
D'aI va giai quyet van de 

Phat huy tinh tich cgc, tkr gide, chi.). dOng, sang 

t o dm hoc vien; b8i du'ang phircmg phap tkr 

h9c, ren luy'en ki nang van dvng kien thirc vao 

thvc teen. 

CLO 1, 

CL02. 

Thao luan, Seminar 

GiOp h9c vien tang tinh chii dOng, k-y nang d9c, 

phan tiCh tai lieu, torn tat, lam viec nhom va 

trinh bay van de khoa hoc 

 

 

 

CLOS. 

FIN tap dOc lap „ 
Tir nghien cfru nhfing nOi dung do giang vien 

A yeu cau. 

 

 

CL04. 

7. Ke ho#ch giang d#37 chi tie't 

BuOi hcsc Ni dung CDR hcc 

phAn 

(1) (2) (3) 

1 

(2 tit) 

CHIYONG 1. TONG QUAN VE KV THUAT 

THONG TIN QUANG 

GIOI THIEtJ 

CLO1 

1.1 Lich sir phat trie'n he thOng thong tin quang 

1.2 Giai thieu he th'Ong thong tin quang din hinh 

1.3 tiu nhuvc diem dm he theing thong tin quang 

1.4 ting dvng va xu the phat trien 



Huang dein ty. h9c (4 gio.) 

2 

(2 tiet) 

CHVONG 2. SOI QUANG 

2.1 Cu tao \fa phan lc* sgi quang 

2.2 Truyen song anh sang trong soi quang 

Hwang cliin ty. h9c (4 gio.) 

CLO 1 

3 

(2 tit) 

CHU'CING 2. Scil QUANG (tt) 

2.3 14 thuyet truyen song 

2.4 Suy hao trong sgi quang 

2.5 Tan sac trong sgi quang 

Huang d j'n ty. hoc (4 gio.) 

CLO 1 

4 

(2 tit) 

CHUtiNG 2. SQL QUANG (tt) 

2.6 Cac gioi han truyen dan gay ra bed tan sac 

2.7 Cac hieu img quang phi tuyen 

2.8 Cap sgi quang 

Huang d lin ty. hpc (4 gio) 

CLO 1 

5 

(2 tit) 

Bai tap CL02, CLOS 

6 

(2 tit) 

Dia° 1u4n CL03, CLO4 

7 

(2 fiat) 

CHUtiNG 3. NGUON PHAT QUANG 

3.1 Cac tieu chi di vai ngu6n sang trong th8ng tin quang 

3.2. Ngutm sang ban dan 

3.2.1. Tip giap p-n d6ng chit 

3.2.2. Tie') giap p-n di chit 

3.3 Diode Oat quang (light emitting diode — LED) 

Htedeng d Zin ty. 17.9c (4 gio) 

CLO1 



8 

(2 ti6t) 

CHUIING 3. NGUON PHAT QUANG 

3.4 Laser diode 

HuraTig dan ty. hpc (4 gio) 

CLO1 

9 

(2 tit) 

Mao lulan CL03, CLO4 

10 

(2 tit) 

CHVONG 4. BO THU QUANG 

4.1. Hi6u suit quang va dap irng 

4.2. Quang clan (quang din tro) 

4.3. Photodidoe 

Hwang clan tkr h9c (4 gio) 

CLO1 

11 

(2 tit) 

CHUIING 4. BO THU QUANG 

4.4 Diode p-i-n 

4.5. Photodidoe thac lil 

4.6. Cac dAu thu anh sang tien ti6n 

Throng can ty. h9c (4 gio) 

CLO1 

12 

(2 tit) 

Thao 1u4n CL03, CLO4 

13 

(2 tit) 

CHU'ONG 5. HE THONG THONG TIN QUANG 

5.1 M6 hinh N th6ng, cac phAn tir trong 116 th6ng thong tin 

quang 

5.2 M6 hinh h6 th6ng thong tin quang dun kenh 

Hwang clan hf h9c (4 gide) 

CLO1 

14 

(2 tit) 

CHUONG 5. HE THONG THONG TIN QUANG 

5.3 M6 hinh 116 th6ng thong tin quang da kenh 

5.4 Mt s6 vAn d trong kS'T thuAt ghep kenh 

5.5 Khu6ch dai quang trong th6ng tin quang 

Hithng &in ti! h9c (4 gio) 

CLO1 



15 

(2 ti6t) 

Bai tap CL02, CLOS 

16 

(2 tit) 

Thao Wan CL03, CLO4 

17 

(2 tit) 

CLO1 CHU'CING 6: MOT SO VAN DE VE Ht THONG 

CAP QUANG VITT NAM 

6.1 1-1 theing cap quang bin V* Nam 

6.2 Van a xir lY sr ct; ve cap quang 

Huang dein ttr hpc (4 gia) 

(1): Thong tin ve buai h9c. (2): Lit k -e nOi dung gicing dgy theo chwang, mgc. 

(3): Lit ke CDR lien quan caa hoc phan (ghi hieu CLO?). 

8. Dfinh gia ket qua hoc tap 

Sir dung thang 10 dim cho tht ca cac hinh thirc danh gia trong hoc phan. 

STT 

Hinh 

fink 
danh gia 

Tien chi danh gia 
Thai 

them 

CDR 

ciia 
HP 

Tr9ng 

so 

1 
Qua 

trinh 

* Mirc dO tham gia day du va tich cuc 

cac bu6i hoc 

* Bai tap ve nha: Bai lam dung va day 

du. 

* Bell thuye't trinh: Mirc do chuan bi, 

nOi dung, k9.  nang truyL dat. 

* Thcio lu an, hogt dOng nhom: Mirc 

d'O chuan loi., nOi dung kin thirc, k5"/ 

nang truyL dat, soi n6i, th6 hiL 

dugc quan dim ca. nhan. 

40% 

2 Cuei kk 
* Bai kiem tra viet: Can cu vao dap an 

a danh gia. 
60% 



9. Thong tin ye giang vien 

9.1. Giang via 1 

- HQ va ten: 	 Le Thi Thao vi'L 

Chirc danh, hoc ham, hoc vi: Giang vien hang II. Tin SS",  

Email: lethithaovien@qnu.edu.vn 	Din thoai lien N: 0976158833 

9.2. Gifing vien 2 

Ho va ten: 	 Nguy8n Minh Vtrang 

Chirc danh, hoc ham, hoc vi: 	Giang vien hang I, PGS, Ti6n sS% 

Email: nguyenminhvuong@qnu.edu.vn 	Din thogi 	0962357469 

10. Cfic quy clinh chung 

NAm fa mqc tieu dao tao cila chung trinh dao tao, 

khung chuang trinh, hoc phAn d6 xac lap lux lieu, lw 

chon nOi dung, phuang phap, d6 t6s chirc day hoc dat 

hi&I qua cao nhAt. 

Cam k& dm giAng vien 

Giang vien chuAn bi dAy dit tap bai giang va tang 

thi& bi cAn thi& phuc vu giang day. Tap bai giang 

phai th6 hi&I di duac nwc tieu, nOi dung, phuang 

phap, phucmg tin, 1c5T Wang, trinh tkr, nOi dung giang 

day. Muc tieu cila m8i ti& hoc, nOi dung giang du 

phai phi" hop vai muc tieu chung dm hoc phAn (khi)i 

kin fink), chuAn kin thirc, VS/ nang, phi hop voi 

chuang trinh dao tao. Ni dung kin thirc trong giao 

an phai theing nhAt vori nOi dung kin thirc dm d' 

cucmg chi tit bai giang cid dtrac thong qua tai 11.3i 

dOng Khoa va duac Hi&I tnrong phe duyOt. Ni clinig 

hoc tap phai gAn vai mvc tieu giang day va chuong 

trinh dao tao. 

Phtrang phap giang day phit hop voi nOi dung kien 

thirc cAn truy'en dat va phit hop vai di tucmg nguji 

hoc, k& hop nhiL phtrang phap day hoc khac nhau 

trong mOt hoc phAn. 

Yeu cAu di voi hoc vien Tham gia tich cuc cac gio• giang dm Giang vien, chit 



TS. Le' TN Than Vin 	PGS.TS. Nguyen Minh Vuvng TS. Nguyen Le Tain 

PGS. "FS. Nguyen Minh Vtrung 

HIU TRU'ONG 

U TURING 

cling tim doc tai lieu lien quan, thkrc hien mot yeu du 

dm giang vien. 

Quy dirth ye tham city lop hoc Tham dcr lerp hoc day du 

Quy dinh ve hanh vi trong lop 

hoc 

Thai dO tich cqc, ton trot-1g Giang vien, hoc vien 

Quy dinh .‘,e hoc vki HQC vien trang bt may tinh 

Cac quy dinh khac 

Binh Dinh, ngayeg thang4Vneim 2021 

GIANG VIEN BIEN SOfNN 	TRI.A4NG BO MON 	TRIIONG KHOA 



TRVONG HQC QUY NHON ONG HOA xA HQI CHU NGHIA VII' NAM 
1CHOA 1CHOA HQC TV NHIEN 	INic lp — Tu. do —11#nh pink 

BE CCONG CHI TIET 

HOC PHAN: VAT MU TO VA LNG DUNG 

Ma h9c phAn: VLCR 521 

Ten tieng Anh: MAGNETIC MATERIALS AND APPLICATIONS 

1. Thong tin chung v h9c ph4n: 

Ten hoc phAn: Vat lieu dr va frng ch,ing 

Ma h9c phAn: VLCR 521 S6 tin chi: 03 

- Loai h9c phAn: T‘r ch9n 

Cac h9c phAn h9c truac: Khong 

Cac yeu cu khac di v6i h9c phAn (nu c6): Khong 

Phan gia tin chi di vai cac hoat deng: 

+ Nghe giang1S,  thuyet: 30 Wet 

+ Lam bai tap tren lop: 09 ti6t 

+ Thao luan: 12 tit 

+ Tu h9c: 84 ti6t 

Khoa phv trach h9c phAn: Khoa Khoa h9c tkr nhien 

Mo tã h9c phan: 

HQC phAn thu6c khei kin thirc chuyen nganh tr ch9n. Nei dung h9c phAn duac 

trinh bay trong 10 chuang: Chuang 1, 2 trinh bay cac kin thirc ca sâ vetr h9c bao 

gem cac khai niem ca ban, cac dai luang dc tnrng cho vat lieu dr, phan loai vat lieu 

ttr va nguen gee nguyen dr' dm tr tinh; Chucmg 3, 4, 5 la cac 1St thuyet v nghich dr, 

thuan dr, s'at dr, phan s'at ti1r va ferit; Chuang 6 la cac hien tucmg trong vat lieu dr. 

Chuang 7, 8, 9 trinh bay cac cu trite, yeu cu va ung dvng cüa cac loai vat lieu dr 

mm, vat Iiu ghi tr va vat lieu dr ding; Chuang 10 de cap den vat lieu dr hien dai la 

vat lieu tir c6 CALI tr.& nano va mang m6ng. 

Muc tieu cüa h9c phAn (kSi hieu COs) 

- Kitn thtic: 

HQC phAn trang bj cho h9c vien kin thirc ca ban \fa chuyen sau 



+ C01: Ngu'on gec nguyen tir cua tir tinh; phan loai vat lieu tir valS,  thuyet v cá 

hien tugng tr nhu: nghich dr, thuan dr, sAt tir, phan sat tir, ferit, di huang tir, cAu trb 

domen va cci che tir h6a vat lieu hr. 

CO2: du tnic, yeu cu va img dvng cüa cac loai vat lieu tir mm, vat lieu ghi 

tir, vat lieu tir ding, vat lieu tir c6 cAu triic nano va mang ming. 

- K Wang: 

CO3: Giai thich dugc cac hien tirgrig v tir h9c; Phan loai vat lieu tir; Sir dvng 

vat lieu tir thich hop cho cac img dvng khac nhau. 

C04: Co kha nang lam viec dc lap hoc lam viec theo nhorn a lap ke hoach 

thgc hien hoc giai quy6t mOt vAn d cv th6. 

- MtIT tir chü va filch nhi*m: 

+ C05: Co kha nang de xuAt va dua ra cac kin nghi c6 gia tri khoa h9c. 

C06: Co tix duy phan bin, bao ve va chiu trach nhiem ve nhang ket luar 

chuyen mon. 

4. ChuAn du ra cila h9c phAn (kS,  hieu CLOs) 

Mvc tieu h9c 

phan(C0s) 

ChuAn Au ra h9c phLi(CLOs) ChuAn du ra 

CTDT(PLOs) 

Mire dO 

dong gop KST hieu MO tá 

(1) (2) (3) (4) (5) 

Kie'n fink 

CO' 

CLO1 

Sau khi hoan thanh hoc 

phAn nay, nguoi h9c c6 kha 

nang chi ra dugc nguOn gee 

nguyen tir ciia tir tinh, cac 

4.i lugng dc trung cho vat 

lieu tir va tieu chi phan loai 

vat lieu tir. 

PL01, 2 L 

CLO2 

Sau khi hoan thanh h9c 

ph'an nay, nguoi h9c c6 kha 

nang nhan dang dugc cac 

loai vat lieu tir nhtr: nghich 

tir, thuan tir, sAt tir, phan sAt 

hi, ferit. Xac dinh duce cci 

che di huong fir, cau triic 

PL01, 2 M 



&men va co cha ter hoa vat 

lieu tr. 

CO2 CLO3 

Sau khi hoan thanh hoc 

phAn nay, ngu6i hoc c6 lcha 

nang phan bit dugc cac dc 

tnxng, yau cau va Ung dung 

dm mot so looi vat lieu: tir 

mm, dr clang, ghi dr, vat 

lieu dr cAu true nano va 

mang m6ng. 

PL01, 2 M 

KST 'fang: 

CO3 CLO4 

Sau khi hoan thanh hoc 

phAn nay, ngu6i hoc c6 kha 

nang giai thich dugc cac 

hian tugng va dr hoc; Phan 

looi vat liau dr; Sir dung vat 

liau tir thich hop cho cac 

img dung khac nhau. 

PLO4 L 

C04 CLOS 

Sau khi hoan thanh hoc 

phAn nay, ngu6i hoc c6 Icha 

nanglam viac dc lap hoc 

lam viac theo nh6m a lap 
ka hooch thuc hian hoc 

giai quyat mOt van de Clj 

th'a. 

PLO5 L 

Mirc ty chi' va trach nhiOn 

C05 CLO6 

Sau khi hoan thanh hoc 

phAn nay, ngu6i hoc c6 kha 

nang da xuAt va dua ra cac 

kin nghi c6 gia tri khoa 

h9c 

PL010 L 

C06 CLO7 
Sau khi hoan thanh hoc 

phAn nay, ngued hoc co tu 
PL012 L 

TR 
04 



duy phan bin, bao .q va 

chili trach nhim -‘/ 	nhimg 

k6t luan chuyen mon. 

L = Mire thap; M = Mire trung binh; H = Mire cao 

5. Tai Iiu piny viii mOn hQc 

Gido trinh chinh: 

Than Dire Hren va Luu Tun Tai. Tic 179c va V 'at lieu tit, 

NXB Bach khoa-Hã nOi, 2008. 

Nguy6n Hoang Nghi, Ca s& dr h9c va cac vat lieu tie 

tier, 1167, NXB Khoo hpc va kSi.  thuat 2012. 

Nicola A. Spaldin - Magnetic Materials Fundament:71s 

and Applications, Cambridge University Press, 2010 

Tai lieu tham khao: 

K. H. J. Buschow and F. R. De Boer, Physics of 

Magnetism and Magnetic Materials, Kluwer Academic 

Poblisher, 2004. 

B. D. Cullity, C. D. Graham, Introduction to Magnetic 

Materials, A John Wiley & Sons, Inc., Publicatim, 

2009. 

J. M. D. Coey, Magnetism and Magnetic Materials, 

Cambridge University Press, 2009. 

David Jiles, Introduction to Magnetism and magnetic 

Materials, Chapman & Hall/CRC, 2009. 

Cac looi hpc I* khac: 

6. Phtro'ng phip, hinh fink to auk d4y h9c 

Phtrung phap, hinh thfrc 

61 chin cl#y h9c 

Mne dich CDR cilia HP do 
dime 

Dien giang 

Din giang cho HV nghe, hi6u 

cac khai niin, hin tupng, qui 

lust, nguyen 1ST dm cac qua 

trinh. 

CL01,2,3 

Dam thooi Dat h'' th6ng cau hoi d6 HV tra CL01, ..., CLO6 



lai nham ggi mo. cho HV hiau ro 

han nhting van de da din giang, 

lam sang to nhiing van da mai. 

flat va giai guy& van d'e 
Giap HV cang ca, ma r'6ng, dao 

sau, tang kat nhang kin thirc dã 

dugc din giang. 

CL01, ..., CLO6 

Tkr hoc 

Phial trian tinh tu giac, tich cue 

\fa tinh dc lap nhan thirc, khdc 

phuc tinh till, Ong. 

CL05,6 

7. Kt ho9ch giang d9y chi tit 

Buti 119c Ni dung 
CDR 

h9c phan 

(1) (2) (3) 

1 

(3 tit) 

CHUONG 1. MOT S6 KHAI NIEM CO BAN YE Tif 

HOC 

1.1. Lich sir phat trian dm tir hoc va vat lieu tir 

1.2. Cac khai ni4n ca ban 

1.3. Cac di lugng dac trung cho vat lieu dr 

1.4. Phan loai vat lie;u tir 

Huerng din tkr h9c: 6 titt 

+ Bai tap chuang 1 

CL01; 

CL04; 

CLOS; 

CLO7 

(3 ti et) 

2CL04; 

CHVONG 2. NGUON GOC NGUYEN Tif CiJA Te 

TiNH 

2.1. Cu true din ti r' ciia nguyen dr va momen xung lugng 

di en tir 

2.2. Mennen tir dm nguyen tir 

2.3. Mau vecta cna cac nguyen dr 

2.4. Cac quy tat Hund 

CL01; 

CLOS; 

CLO7 



Htromg din her hoc: 6 titt 

+ Bai tap chuung 2 

3 

(3 660 

CHU'ONG 3. CHAT NGHICH Tif VA THU ..AN Tif 

3.1. Nghich tir 

3.1.1. LS, thuye't nghich tir cO' din va luung tir 

3.1.2. Nghich tir dm cac chit 

3.2. Thuan tit.  

3.2.1. LST thuye't co' din giai thich hi0 Prong thuan tir 

3.2.2. LST thuy'L hrung tir giai thich hi@.1 Wong thuan tir 

3.3. Thuan dr cila cac nguyen t6 nhom 3d va 4f 

3.4. Tao nhi."t d'O thap bang phuung phap khir tir doan nh* 

cac mu6i thuan tit 

Htrovg can tkr hoc: 6 tiL 

+ Bai tap chtrung 3 

CL02; 

 

 

CLO7 

4 

(3 ti6t) 

CHVONG 4. CHAT SAT TV 

4.1. Cac tinh chit ter dm chit sit dr 

4.2. LST thuye't truong phan tir giai thich hi -1 Wong sit tir 

4.3. 14 thuy6t lucmg dr giai thich hi'0 Wong sit tit 

4.4. LS,  thuyet vimg giai thich hi41 tucmg sat tir 

4.5. Trat tir tir dm kim loai dat hiern 

4.6. Cac hop kim sit tir 

Htrovg can tty h9c: 6 titt 

+ Bai tap chuung 4 

CL02; 

 

 

CLO7 

5 

(3 ti6t) 

Giai bai t4p chtrang 1,2,3 

Iltrovg di'n tur h9c: 6 tit 

CL01,2; 

CL04-7 

6 

(3 fiat) 

CHVONG 5. CHAT PHAN SAT TU.  VA  FERIT 

5.1. Cac chat phan sit Ur 

CL02; 

CL04; 

CLOS: 



5.2.Tuang tac trao d6i gian tip trong chAt phan sAt tir 

5.3. LS, thuyet tnremg phan tir giai thich tinh chAt phan sAt tix 

5.4. Cac loai Ferit thong dvng 

5.5. LS,  thuy& truemg phan dr giai thich trat tv tir dm cac ferit 

5.6. Tinh chAt tir dm ferit 6 nhiet TO ten Tc. 

Huovg dAn tir licie: 6 tit 

+ Bai tap chuang 5 

CLO7 

7 

(3 tit) 

CHIANG 6. DI HU'ONG Ti)' vA cAu TRUC DOMEN 

TRONG SAT Ti)' 

6.1. Hien tugng di hu6ng dr tinh the va ban chAt dm hien 

tugng 

6.2. Di huang tir do hinh dang va tnr6ng khir tir 

6.3. Di huang t 	g ir do im 	suat 

6.4. Hien tugng tir giao 

6.5. CAu tritc domen trong s'A.t tir 

6.6. Qua trinh Ur h6a va tir tr'e 

6.7. Vat lieu tir trong dr tnremg xoay chieu 

Hiro.ng earl tir h9c: 6 tilet 

+ Bai tap chuang 6 

CL02; 

CL04; 

CLOS; 

CLO7 

8 

(3 fiat) 

Giai bai t4p chtrung 4,5,6 

Ihrerng dart t9. h9c: 6 tit 

CLO 1,2; 

CL04-7 

9 
, 

(3 tiet) 

CHtfONG 7. VAT LIEU -re mtm 

7.1. Ma d'Au 

7.2. Yeu cu di v6i vat lieu tir mm 

7.3. Sat tinh khiet k5i thuat 

7.4. Thep lcSi thuat din 

7.5. Pecmaloi 

7.6. Dien moi tir 

 

 

CLOS; 

CLO7 

'N( 
10 
Ha 



7.7. Ferit dr mem 

7.8. Vo dinh hinh va nano tinh the Ur mm 

Hwerng dan tty hcc: 6 tilt 

+ Bai tap chtrung 7 

10 

(3 tiet) 

CHIYONG 8. VAT LIt1.1 GHI Te 

8.1. Mo.  dau 

8.2. Yeu au di vai vat lieu ghi dr, doe dr 

8.3. Cac thong so' cti ban lien quan den vat lieu ghi tir clang 

hat 

8.4. Cac vat lieu ghi tir dang oxit 

8.5. Cac mang ming ghi tir 

Iltrerng dAn ti y h9c: 6 titt 

+ Bai tap chtrung 8 

 

 

CLOS; 

CLO7 

11 

(3 tit) 

CHeONG 9. VAT LIEU Te CeNG 

9.1. Mo.  dau 

9.2. Yeu cau va cac dc tnmg cua vat lieu dr cling 

9.3. Cac nam cham hop kim sat dr 

9.4. He nam cham AlNiCo 

9.5. Nam cham ferit ban i 

9.6. Nam cham dat him teen ca s& c "(Man 

9.7. Nam cham loai NdFeB 

Iltrovg dAn tty h9c: 6 tiet 

+ Bali tap chtrcmg 9 

CLOS;  

 

 

CLO7 

12 

(3 tit) 

Gill bai t4p chtrung 7,8,9 

I-M*11g dAn tkr h9c: 6 titt 

13 

(3 tit) 

CH1U'ONG 10. VAT LIEU Te NANO VA MANG MONG 

10.1. Tinh chat tir dm hat kich thuac nho 

 

 

 



>\ 
\ 

10.2. Mang m6ng tir CLO7 

10.3. 1(5,  thuat nguei nhanh 

10.4. Tinh chat tir dm hyp kim ve dinh hinh 

10.5. Hieu irng GMR trong vat lieu tir nano 

Htreeng clan tkr h9c: 6 titt 

14-17 119C vien thao luan theo nh6m: 

(3  - Trinh bay cac dc trung, tinh chat va img dung cila met 
CL01-7 

tiet/buei) he vat lieu tir cu the 

throng dAn tty h9c (6 tik) 

8. Dinh gia kt qua h9c t4p 

Sir dung thang 10 diem cho tat ca cac hinh thirc danh gia trong h9c phAn. 

STT Hinh thlic danh 

gia 

Tieu chi danh gin' Thiri dim CDR 

dm HP 

Tiling 

sto 

1 

Quit trinh 

- Mirc de tham gia day dii 

cac buei h9c 

- The hien tinh chili deng, 

mirc de tich cue chuAn bi 

bai va tham gia cac hoat 

deng trong gia h9c. 

-  Vao lap dimg gio.; yang 

khong qua 20% se tiet 

h9c. Thy se tit vAng, GV 

guy& dinh se diem theo 

tS,  l'e yang. 

Trong 

cac 	buoi 

h9c 

L, 	C 01 — 

CLO7 
10% 

Cham Wei dung trinh bay 

thao luan 

Cuei dot 

hoc 

CLO4 — 

CLO7 
30% 

2 Cuai kj,  

Thi viet trong thoi gian 

120 philt, cham theo dap 

an. 

Theo 	ke 

hoach 

dam h9c 

CLO1 — 

CLO3 
60% 



9. Thong tin vt giang vien 

9.1. Giang vien 1 

- H9 va ten: Hoang NhAt Hieu 

Chirc danh, h9c ham, hoc Giang vien hang II, Tien a 

- Email: hoangnhathieu@qnu.edu.vn  Dien thoai lien he: 0913669377 

9.2. Giang via 2 

- HQ va ten: DOAN MINH THUY 

Chirc danh, hoc ham, hoc Giang via hang II, Tien si 

- Email: doanminhthuy@qnu.edu.vn  Dien thoai lien he: 0913429547 

10. Cac quy dinh chung 

Cam ket cila giang vien 
Dam bao day dung nOi dung, dung tin d'cl vta 

danh gia dung phucmg thirc. 

Yeu cAu dei vai hoc vien 
Tham gia dAy dit cac gier hoc; Thuc hi'en dAy cid 

nhfing yeu cAu dm giang vien. 

Quy dinh ve tham du lop hoc 
Vao lop dimg gio.; DA chuAn bi day dii nhung 

dieu GV yeu cAu. 

Quy dinh ye hanh vi trong lop hoc 

TrAt tv, khong sfr dung din thoai va khong lam 

viec rieng trong gio. hoc. Nghiem tile trong hc!c 

tap, tich cue pith bieu, tilde,  luAn tham gia )(Ey 

dung bai. 

Quy dinh ve hoc vu Co dAy du tai lieu hoc tAp 

Cac quy dinh khac 

Lam bai tAp dAy du, tich cue dam thoai, than 

gia thuyet trinh tren lop se ducfc ghi nhAn vã 

danh gia vao diem qua trinh. 
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TRU'ONG DI HOC QUY NHON CONG HOA XA HO! CHU NGHiA VItT NAM 
ICHOA ICHOA HOC TV NHIEN 	 Dc 14p — Tr do — Honh phtic 

BE CU'OlsIG CHI TIET 
HOC PHAN: CO Sei VAT Li' TiNH TOAN 

Ma h9c phan: VLCR 522 

Ten titng Anh: Computational Physics Fundamentals 

1. Thong tin chung v h9c phAn: 

Ten h9c phan:Cci so.  vat 1' tinh toan 

Ma h9c phan: VLCR 522 	 S6 tin chi:03 

Loai h9c phan: Tir ch9n 

Cac h9c phan h9c trulocc:Co.  hoc luong tr nang cao 

Cac yeu cu khac di vai hoc phan (nu co):khong 

- Phan gi6 tin chi di \Teri cac hoat d6ng: 

+ Nghe giang thuy'et: 36 tit 

+ Thvc hanh, thvc tap: 18 tiet 

+ Tv h9c: 81 tit 

Khoa phu trach h9c phan: Khoa Khoa h9e ttr nhien 

MO ti hoc phAn 

Hoc phan tn.r6c het gi6i thieu co s6 qua trinh mo ph6ng, nhac 10 co s& dm co 

hoc lu.cmg dr de thanh lap phirang trinh Schrodinger. Tit do, xay dung plurcmg trinh 

Schrodinger cho h vat lieu,giai thieu cac xap xi, cac dinh 	din den 1' thuyet 

phiern ham mat d6 (DFT).H9c phan con giâi thieu cac ham nang luvng trao d6i - 

Wang quan, b6 giã the va bO co si th6ng dung trong DFT. Cu6i ding, Ai) dang cac 1' 

thuyet tren d giai plurang trinh qu-y dao Kohn - Sham. Ben canh do, phan thvc hanh 

se ginp h9c vien lam quen v6i h dieu hanh Linux, tin hanh mo ph6ng tinh toan bang 

phtrcmg phap DFT bang mOt phan mm tinh toan luong tir (Quantum ESPRESSO hay 

VASP,...) ket hop vi mOt s6 cong cv trvc quan, phan tich dü lieu. 

Muc tieu cüa h9c ph'An(lcS7hieu COs) 

- Kitn 

C 

+  C01: HQC phan trang bi cho h9c vien co s6 dm qua trinh mo ph6ng, co sâ dm 

co hoc hrong tir d thiet lap phuang trinh Schrodinger;phuang trinh Schrodinger cho 



h6 vat 1iu. HiL ro khai ni6m cac xap xi, cac dinh1ST Hohenberg-Kohn, Jr  thuy6t Kchn 

— Sham.... Tir do nAm dugc 1' thuy6t phi6m ham mat d6 (DFT). Trang bi cho hoc vial 

cac clang ham nang lugng trao di — tuang quan, b6 gia th6 va b6 ca sa thong clv_ng 

trong DFT va tuong giai phuang trinh qu'S'T dao Kohn — Sham trong khu6n kh6 DFT. 

CO3: HQC vien dugc lam quen \Teri 116 di'&1 hanh Linux, thkrc hanh mo phong 

tinh toan bAng phuang phap DFT bAng mOt phan m6'rn tinh toan lugng tir (Quantum 

ESPRESSO hay VASP,...) dip teen 1' thuy6t da h9c;dugc trang bi ye m6t s6 ding Cu 

true quan, phan tich d'es giai thich,,  lam sang to ke't qua dat dugc trong qua trinh me 

phong. 

- KS,  nang 

C04: Co kha nang lam vi6c dc lap hoac lam vi6c theo nhom m()t cach hi"O 

qua a lap k hoach thvc hi6n hoac giai quy6t m6t van de cu th6. 

- NI& ttir chü và trach nh*n 

C05: Co kha nang d9c, tty nghien dru, thvc hanh, dat van de, mo. rOng vl 

giai guy& van d'e. 

C06: Co kha nang d xuat va dua ra cac kin nghi có gia tri khoa hoc. 

4. Chun dau ra cüa hçc phan(kS,  hi6u CLOs) 

Mix tieu h9c 

phan(C0s) 

Chuan dau ra h9c phAn(CLOs) Chuan du ra 

CTDT(PLOs) 

Mire de 

&mg Op KST hi6u M6 tá 

(1) (2) (3) (4) (5) 

Kin thtic 

col 

CLO1 Sau khi hoan thanh hoc phan Ca 

so.  vat 1ST tinh toan, ngu6i h9c 

giai thich va phan loai dugccac 

phuang phap mo phong c6 din 

va lugng Ur. 

PL01, 2 Ni CLO2 Sau khi hoan thanh 119c phan Ca 

sey vat Is, tinh toan, nguoi h9c 

van dung dugcca so cila ca h9c 

lugng tir d6 thanh lap phucmg 

trinh Schrodinger cho 116 vat 1i6u 

cling nhu hi6'u dugc cac xap xi, 



cac dinh 1ST Hohenberg-Kohn, 1' 

thuy& Kohn — Sham... vã tit do 

giai thich dugc 1ST thuy& phid'm 

ham mat dO (DFT). 

CLO3 Sau khi hoan thanh hgc phAn Ca 

sa vat 1ST tinh toan, nguin h9c có 

kha nang áp ding ly thuy& dã 

h9c achgn cac gAn ding vd ham 

nang lugng trao di — tuang 

quan, bO gia th6 va 1)0 ca sâ sr 

dvng phü hgp khi thgc hidn mo 

phong bAng phuang phap DFT, 

nAm dugc Wang giai phuang 

trinh quY dao Kohn-Sham trong 

khuon khe)cüa DFT. 

CLO4 

CO2 

Sau khi hoan thanh h9c phAn Ca 

sar vat 1ST tinh toan, ngueri hgc 

nhan bit dugc h didu hanh 

Linux va each s* dvng cac cau 

ldnh, van dvng ly thuy& dã h9c 

a dux hidn baithuc hanh tinh 

toan mOt hd vat lidu don gian (it 

nguyen dr) bAng phuang phap 

DFT. 

PL01, 2 

PLO3 

CLOS 

CO3 

Sau khi hoan thanh h9c phAn Ca 

sey vat 1ST tinh toan, nguari h9c 

hiL ca ban vd mOt s cong cv 

true quan, phan tich d giãi thich 

va lam sang tok& qua dg dugc 

trong qua trinh mo phong. 

PL01, 2 

PLO3 

KST nang 

Sau khi hoan thanh h9c phAn Ca 

sa vat 1ST tinh toan, ngugi h9c có 

kha nang lam vidc dc lap hoAc 

CLO6 
CO4 PLO5 



lam vi4 theo nhom d6 lap k6 

hoach thuc hi."41 hoc giai quy6t 

mOt van a cv  the's. 

mfre tv  chi' va teach nhiOn 

C05 

CLO7 Sau khi hoan thanh h9c phan Ca 

sa vat ly tinh toan, nguai h9c c6 

kha nang tv d9c, tu nghien dm, 

thvc hanh, dat van d, ma rang 

va giai quy6t van a. 

PLO8 L 

C06 

CLO8 Sau khi hoan thanh h9c phan Co 

sa vat 1' tinh toan, nguai h9c c6 

kha nang tu duy phan bin, bao 

..‘ 	va chiu trach nhi@-n 1./' nhang 

ke't luan chuyen mon. 

PLO12 L 

L = Muc thap; M = Mix trung binh; H = Mix cao 

5. Tai 1iu One vy mon hnc 

Giao trinh chinh: Nguy6n Thi Xuan Huynh, Tap bai giang: Co.  so• Vat I.) 

tinh tam, Dv an MOMA, 2022. 

Vo Van Hoang, HuYnh Kim Lam, Nguy8n Trung Hai, 

Nguy6n Ha Hung Chuang, MO phong trong Vat l.), NXB 

DHQG Tp.HCM, 2016. 

Jorge Kohanoff, Electronic structure calculations for 

solids 	and 	molecules: 	Theory 	and 	computational, 

Cambridge University Press, 2006. 

Tai Ru tham khao: G. 	Esposito, 	G. 	Marmo, 	and G. 	Sudarshan, From 

Classical to Quantum Mechanics, Cambridge University 

Press, 2004. 

P. 0. J. Scherer, Computational Physics: Simulation of 

classical and quantum systems, 2'd  edition, Springer, 

2013. 

Cac loai hoc li"0 khac: https://www.quantum-espresso.org/ 



[!4] https://www.vasp.at/wiki/index.php/The_VASP_Manual  

Phuvng phap, hinh thirc to chin dor hue 

Phuang phap, 

hinh thin tO chtic 

dor hue 

Muc dich CDR ciia HP 

d#t durcic 

Din giang 

Din giang cho HV nghe, hieu caz khai niem, 

hien Wang, quy lug, nguyen 1' dm cac qua 

trinh. 

CL01, 

...,CLO5 

Thgc hanh 

Huang can cho sinh vien lam quen vai he dieu 

hanh, phan mm mai, cach chon th6ng so phil 

hop de th‘rc hien mo phong mOt he vat lieu cv 

the va phan tich, nhan xet cac ket qua dat thrgc. 

CL04, ..., 

CLO6 

Darn thoai 

Dat he th6ng cau hoi a HV tra lai nham gai m6 

cho HV hieu di hcm nhang van a dã din giang, 

lam sang to nhung van a mai. 

CL01, 

...,CLO6 

ag  va gial guy& 

van de 

Gif1p HV ding c6, ma fang, dao sau, tong ket 

nhang kin thuc dal dugc din giang. 

CL01, 

...,CLO6 

Tang cuong sir tv 

hoc 

Phat tri'en tinh t-kr giac, tich cvc va tinh dc lap 

nhan thirc, khac phvc tinh thv dOng. 

CLO7 — CLO8 

i 

K6 ho#ch giang dor chi tit 

Mita huc Ni dung CDR hue 

ph'an 

(1) (2) (3) 

1 

(3 tit) 

Clurcrng t CO SO CCU QUA TRINH MO PHONG 

1.1. Mt s6 khai niem co' ban 

1.2: MO hinh Ma N thong 

1.3. Vai trO dm m'O phang 

_throng dein ty. hpc (6 flit) 

CL01, 6, 7, 8 



- On lai kin thuc dã h9c; 

- Chan bi n6i dung dm bu6i h9c k6 tip. 

2 

(3 tit) 

Chuang 1. CO SO CtJA QUA TRiNH MO PHONG 

1.4. Phan loai mo ph6ng may tinh 

1.5. Cac bueic chinh dm qua trinh mo phong 

1.6. tru dim va han ch6 cua mo phong 

Hwang dein tv h9c (6 tit,) 

- On lai kin fink da h9c; 

- Chan bi n'6i dung dm bu6i h9c k6 tip. 

CL01, 6, 7, 8 

3 

(3 tit) 

Chuang 1. CO sO CIJA QUA TRINH MO PHONG (tt) 

1.7. Mt s6 phuang phap mo phong may tinh 

1.8. Vi chi v6 mOt s6 mo hinh mo phong 

Hwang din iv h9c (6 tit) 

- On lai kin thirc Chuang 1; 

- Chan bi n6i dung dia bu6i h9c 1(6 tip. 

CLOI, 6, 7, 8 

4 

(3 tit) 

Chuang 2. CO SO THANH 141) PHVONG TRiNH 

SCHRODINGER 

2.1. Gia thi6t cilia de Broglie v6 song vat chat 

2.2. Cac flux nghi6m ki6rn chi:mg gia thi6t de Broglie 

2.3. Phucmg trinh Schrodinger 

2.4. Cac tinh chit dm ham song 

Hwang dein ti, h9c (6 Hit) 

- On lai kin thirc Chucmg 2; 

- Chan bi n6i dung dm bu6i h9c k6 ti6p. 

CL02, 6, 7, 8 

5 

(3 tit) 

Chuang 3. PHUONG TRiNH SCHRODINGER CHO 

HE V)tt.  T LItU 

3.1. Phuang trinh Schrodinger cho h6 vat 1i6u 

3.2. Cac xap xi Born-Oppenheimer va 'cap xi clop nhi't 

CL02, 6, 7, 8 



3.3. Cac dinh 1Si Hohenberg-Kohn va dieu kin rang buOc 

Levy 

Hiding clan tit hpc (6 tilt,) 

- On lai kin thirc dã h9c; 

- Chan bi ni5i dung dm bui h9c Ice flap. 

6 

(3 tit) 

Chuang 3. PHU'ONG TRiNH SCHRODINGER CHO 

HE VAT LIEU (tt) 

3.4. LST thuyet Kohn — Sham 

3.5. Plurang trinh Kohn — Sham 

Hwang dein to' h9c (6 d iet) 

- On 1ai hen thirc Chucmg 3; 

- Chan bi nOi dung dm bu6i h9c ke tip. 

CL02, 6, 7, 8 

7 

(3 tit) 

CHVONG 4. HAM NANG LU'ONG TRAO D6I — 

TOEING QUAN TRONG Li' THUYET PHIEM HAM 

MAT DO 

4.1. AD xi lchi din tit d6ng nh'at 

4.2. X'Ap xi mat d'() dinh xir va mat d(i spin dinh xir 

4.3. X'ap xi gradient suy re,ng 

4.4. Xap xi Meta — GGA 

Throng clan ni h9c (6 tilt,) 

- On 1ai kin thuc Chuang 4; 

- Chan bi n(ii dung dm bu6i h9c ice tiep. 

CL02, 6, 7, 8 

8 

(3 tit) 

CHU'ONG 5. GIAI PHIXONG TRiNH QUIT DA0 

KOHN — SHAM 

5.1. Tuang tac din tir - hat nhan 

5.1.1. Plurang phap tinh toan b(s) d*i. tir 

5.1.2. Phtrang phap gia th6 

Hiretng dim tir h9c ('6 di° 

- On lai kin auk da.  h9c; 

- Chan bi nOi dung dm bu6i h9c ke tiep. 

CL02, 6, 7, 8 

N 
HQ 

NH 



9 

(3 tit) 0' 

CHVONG 5. GIAI PHIAING TRINH QUiT DINO 

K HN — SHAM 

5.2. Twang tac din tit - hat nhan 

5.3. Phan loai tap co sa 

5.4. Dinh 1ST Bloch, cac diL kin bien tuan hoan 

Throng clan tcy h9c (6 tit) 

- On lai kin fink Chucmg 5; 

- Chun bi nOi dung dm buOi h9c k6 tip. 

CL02, 6, 7, 8 

10 

(3 tit) 

CHVONG 6. CHI TIET CAC TA..P CO SO VA BQ 

IA THE  G 

6.1. 	Cac tap ca sa 

6.1.1. Co sâ song phAng 

6.1.2. He tun hoan 

6.1.3. Cac song phang 

Throng an ty. hoc (6 tie't) 

- On lai kin thirc dã h9c; 

- Chun bi nOi dung cila bu6i hoc ice tip. 

CL03, 6, 7,8 

11 

(3 tit) 

CHVOING 6. CHI TIET CAC TO CO SO VA BO 
G IA THE  

6.2. 	BO gia the 

6.2.1. LS,  thuye't gia th6 

6.2.2.. Cac 130 gia th6 

6.2.3. Cach tao gia th'e 

Throng dan tv hoc (6 tilt,) 

- On lai kin thirc Chuang 6; 

- Chuan bi nOi dung dm buel'i hoc ice tip. 

CL03, 6, 7, S 

12 

' (3 tiet) 

CH1UONG 7. GIAI PHVONG TRINH QUS( DINO 

KOHN — SHAM 

7.1. Cheo hoa 

7.2. Phuang phap Tv h9p - Phuong phap hlin hop mat dO 

CL03, 6 7, 8 



din tir 

Huy'mg diin hi h9c (6 tilt) 

- On lqi kin thirc Chuang 7; 

- Chun bi nal dung dm bu6i h9c ka flap. 

13 

(3 fiat) 

CHIA:NG 8. THVC HANH MO PHONG, X.C.  IA' VA 

TRVC QUAN DOr LItU 

8.1. Glad thiau He diau hanh Linux 

8.2. Cai at cac phAn mm 118 tro Ha diau hanh Linux 

8.3. Lam quen \led ha diau hanh Linux 

8.4. Cach sir dung cac cau lanh ten ha diau hanh 

Hwang din ty. h9c (1,5 tilt) 

- Cal at flap tk.tc (nail cAn thiat) cac phAn marn 118 try 

diau hanh Linux; 

- Thuc hanh va lam quen veil Ha diau hanh Linux 

- Chun bi nal dung dm bu6i h9c ka flap. 

CL04, 6, 7, 8 

14 

(3 fiat) 

CHU'ONG 8. THVC HANH MO PHONG, XII'.  L. ' VA 

TRVC QUAN DV' LIEU (tt) 

8.5. Gioi thiau va cai at phAn mm mo ph6ng 

8.6. Huang clan sir dung phAn mm mo phOng 

Throng dim try hoc (1,5 tilt,) 

- Tip tuc cal at (nu cn thiat), thuc hanh va lam 

quen vai phAn mm mo phong *mg tir' ; 

- ChuAn bi nal dung Gila bu6i h9c ka tiap. 

CL04, 6, 7, 8 

15 

(3 tit) 

CHVONG 8. THVC HANH MO PHONG, Xe IA? VA 

TRVC QUAN Dtr LIEU (tt) 

8.7. Thuc hanh phAn marn Mo phong bAng phuang phap 

DFT 

8.7.1. Xay dung 6 co sâ mo phOng 

8.7.2. T6i uu cu trdc. Tinh nang lung toan phAn 

Hwo'ng dlin tv hoc (1,5 flit) 

CL04, 6, 7, 8 



- Thkrc hanh cac bai toan mo ph6ng lugng dr a ren 

luyen them Ic57 nang va kin thirc dã h9c; 

- Chuan bi nOi dung cila bu6i h9c k6 ti6p. 

16 

(3 tit) 

CHUIING 8. THVC HANH MO PHONG, XU' L'ii.  VA 

TRVC QUAN DIY LIEU (tt) 

8.8. Thkrc hanh phan mm MO phong bAng pinrcmg phap 

DFT (tt) 

8.8.1. Khdo sat tinh chat call truc din tir 

Htthng dein gr h9c (1,5 d iet) 

- Thkrc hanh cac bai toan mo phong ltromg tit de' ren 

luyen them kji nang va kin tithe dã h9c; 

- Chan bi n(ii dung ctila bu6i h9c ke tiep. 

CL04, 6, 7, 8 

17 

(3 tit) 

CHVONG 8. THVC HA1NH MO PHONG, xe L'iT.  VA 

TRV 	V C QUAN D LItU (tt) 

8.9. Gi6i thieu phAn m6rn trkrc quan, Xi,'T 1ST S6 lieu 

8.10.Ve d6 thi, trkrc quan va phan tich du lieu 

Hwang dein ti' h9c (1,5 tr'Ct) 

- Thkrc hanh phan tich dir lieu, nhan xet k6t qua; 

- On tap nOi dung chuan bi kiem tra, danh gia k6t qua 

thkrc hanh. 

CLOS, 6, 7, 8 

18 

(3 tit) 

Kim tra, danh gia Wet qua thyc hanh 

On tb va toting Wet h9c phlin 

Ihrowg den ty• h9c (1,5 tit) 

On tap nOi dung thi h9c lcSf. 

, 5, 6  

CL01, 2, 3. 

4 

8. Dinh gia ket qua h9c tlap 

Sü ching thang 10 dim cho tAt ca cac hinh thirc danh gia trong hoc phAn. 

STT Hinh fink 

danh gia 

Tien chi danh gia Thai 

diem 

CDR ciia 

HP 

Tiling s 6 

Qua trinh - Tham 	gia 	tich 	ckrc Theo CLO 1 , ... , 



nimg bu6i 

hoc 

: trong hoc Cap, lam bai 

ti5p, that) luan nhom; 

Kt hop vt"ri hinh thirc 

dánh gia qua ket qua 

danh gia thkrc hanh cá 

nhan/nhOm. 

CLO6 

Tham gia cac buei thkrc 

hanh va lam bai bag cao 

thtrc hanh cã nhan/nhOrn 

(thco phan ding vã dánh 

gia cOa giang vien). 

Cac 

buei 

thkrc 

hat* 

CL04, 

CLO6 

40% 

Thtrc hAnh 

Thi viet (90 phat); can cir 

vao dap An de danh gia. 

Theo 

ke 

hoach 

nam 

hoc 

01/Xi 
CLOL 

C1,05 
60% 

Thiing tin yegiãng vien 

9.1. Giing vien 1 

- HQ va ten: NguyL Thi Xuan Huynh 

- Chirc &nit, hoc ham. hoc Nit: Giang vien chinh. Tien si 

- Email: nguyenthixuanhuvnlinu.edu.vn 	Dien thoai lien he: 0989 225 650 

9.2. Clang via 2 

- Ho vã ten: Doan Minh Tinily 

- Chirc danh, hoc ham, I1QC 	Giang vien chinh, Tien Si 

- Email: doanminhthuy(ikinu.edu.vn 	Dien thoai lien he: 0913 429 547 

Ciic guy dinh chung 

Cam ket cua giang vien Dam bao diing nO'i dung, dimg lich dAy va thing 

phi.rang thirc danh gii 

 

  

  

Yeu cal dôi voi hoc viC.'n Tich ckrc, chit Ong trong hoc tap 

  

  



U TRIfeiNG 
U THASeiNG 

i Ouv dinh vc-  tharn ch,r 14 hoc — • 
Chuyen can, tham gia buoi h9c ding gier, khong 

lam viec rieng trong gie hoc 

Quy dinh ‘' 	hanh vi trontz 14 hoc Tap trung, soi noi trao dot, lam bai tap tren 14 

Quy clinh ve hoc vu Theo guy clinh chung cUa Tareng 

Cac quy clinh khac 

Binh Dinh, ngcslytti thcing4DIniim 2021 

GIANG VIEN BIEN SO4.N TRYONG BO MON 	TRU'ONG KHOA 

TS. Nguy'Zhi Thi Xuan Huynh PGS.TS. Nguy6'n Minh Vtrung TS. Nguyen Le Tulin 

04,0;7- 
TS. Doan Minh Thiiy 

PGSNS, Doan Dic Tang 



TRIANG DAI HOC QUY NHON CONG H6A xA Ho' CHU NGHiA VItT NAM 
KHOA KHOA HOC TIINHIEN 	 Dc 14p — Tkr do — Ilpth phtic 

DE ClUViNG CHI TIET 

HOC PHAN: CAM BIEN VA eNG DUNG 

Ma h9c phAn: VLCR 523 

Ten titng Anh: Sensors and Applications 

1. Thong tin chung vt h9c phAn: 

Ten h9c phAn: Cam Men va Ung Ong 

Ma h9c phAn: VLCR 523 Sti tin chi: 3 

Loai h9c phAn: Ty. chgn 

- Cac h9c phAn h9c tnxac: Vat lieu vã Linh kin Ban (fan 

Cac yeu cu khac di vai h9c phAn: khong Co 

Phan gi6 tin chi 61 vói cac boat dOng: 

+ LS,  thuyet: 39 Wet 

+ Thao luan: 12 tit 

+ Tr h9c: 	84 gig. 

Khoa phi,1 trach h9c phAn: Khoa Khoa h9c tu nhien 

Mo ti h9c phAn 

H9c phAn nay trang bi cho nguoi h9c cac kin thirc co.  ban ve cam Wen va irng 

dvng cam bin trong dyi s'Ong; cac vat lieu frng ding trong the tao cam bin; cac loai 

cam Man nano hien di: cam Wen ca, nhiet, quang, sinh h9c va hoa h9c. Ngoai ra h9c 

phAn con trang bi cho h9c vien cac k nang mm nhu: 1(5,  nang thuyet trinh; tu duy phan 

bin, phe phan; kha nang lap luan va giãi guy& cac vAn 6 lien quan den cam bin; k9 

nang lam viec nh6m. Han nita, nguoi h9c con dugc cai thin kha nang ngoai ngü chuyen 

nganh thong qua qua trinh h9c cling nhu nghien cru cac xu hu6ng Oat trien dm cam 

bin nano hien nay. 

Muc tieu cüa h9c phAn (kS,  hieu COs) 

- Kin thin 

+ C01: Van ching dugc cac kin thdc ca ban ve Toan h9c, Vat 1' va Hoa h9c trong 

vic phan tich nguyen tAc hoat dOng va üng dling cüa cac loai cam Nen. 



KST Wang 

+ CO2: C6k5f nang lam viec nhom hieu qua, truyen dat tri thirc den nguoi khac. 

+ CO3: Co k'S'T nang sir dung ngoai ngcr trong hog dOng chuyen mon, tip can ca.:, 

ket qua nghien ciru mri trong linh vuc vat lieu va linh kin ban dan. 

MOT tichü va trach nh*n 

+ C04: Co tu duy phan bin, phe phan va chju trach nhiem ve nhang 1c6t 1u4n cita 

minh trong linh vuc vat1Si, vat lieu va linh kin ban an. 

4. Chian &Au ra cüa h9c phAn (kS,  hieu CLOs) 

Myc tiett 

h9c 

phan 

(COs) 

Chun dAu ra h9c plan (CLOs) Chuin 

&Au ra 

CTDT 

(PLOs) 

Mire WO 

'long 

Op Ks7 hio  MO ti 

(1) 
(2) (3) (4) (5) 

Kin attic 

CO1 

CLO1 

Sau khi hoan thanh h9c .phan Cam bin 

va irng dung, nguoi h9c se c6 kha nang 

tong hop throe cac kin thirc co ban ve 

dac tn.rng cam bin, vat lieu cho cam 

bin va img dung dm cac loai cam 

bin. 

PLO1 M 

CLO2 

Sau khi hoan thanh hoc pha' n Cam bin 

va irng dung, nguoi h9c se c6 khá nang 

van dung duoc cac kin thirc co ban ve 

Toan hpc, Vat1S,  val-loa hpc trong viec 

phan tich cac qua trinh vat  1', Ma hoc, 

sinh h9c xay ra trong cac loai cam bien 

hien dai. 

PL01, 

PLO2 
M 

K.57' Jiang 

CO2 CLO3 
Sau khi hoan thanh h9c phAn Cam bin ' 

va img dung, nguoi h9c se Co kSi nang 

lam viec nhom hieu qua: c6 tinh thAn 

PLO5 M 



h9p tac va ton tr9ng, thiet lap nwc lieu, 

lap ke hoach tlArc hien va dap img cac 

mvc tieu de ra, truyen dat tri thirc den 

ngtroi khac. 

CO3 CLO4 

Sau khi hoan thanh h9c ph'an Cam bin 

vã ung dang, ngtroi h9c se c6 k'S,  nang 

ngoai ngit chuyen nganh trong viec tip 

can cac ket qua nghien cfru mai trong 

linh vi,rc cam bin va cam bin nano 

PLO7 M 

Mtic tv chii va trach nhilem 

C04 CLOS 

Sau khi hoan thanh h9c ph'an Cam bin 

\fa fing ding, ngtroi h9c se c6 ttr duy 

phan bin, phe phan va chiu trach 

nhiem ve nhung ket luan dm minh 

trong rinh vi,rc cam bin. 

PLO12 M 

Ghi chit: L = Mirc thAp; M = Mire trung binh; H = Mire cao 

5. TM BO phic vti mon fuic 

Nguien Minh Vtrang, Tap bai gicing: Cam bi'dn va ieng 

clung, Tnr6ng DH Quy Nhan, 2021. 

Nguye'n Dix Chien, Phan Quoc Pho, Giao trinh cam hien, 
Gido trinh chinh: NXB Khoa hoc va KY thuat, 2006. 

Vinod Kumar Khanna, Nanosensor: Physical, Chemical 

and Biological, CRC Press, 2012. 

Raivo Jaaniso, Ooi Kiang Tan, Semiconductor gas sensor, 

Woodhead Publishing, 2013. 

Tai lieu tham khdo them: 

Nguyen Dirc Him, Nguye'n Van Duy, H6 Tnrong Giang, 

Chu.  Manh Hung, NguyL Mk Cuang, Dang Thi Thanh 

Le, Nguye'n Minh Vuang, Pham Van Tong, Cam bi"en 

khi tren ccr sa ccic cu trUc nano &it kim loai ban cliin, 

NXB Bach Khoa Ha Ni, 2019. 

6. Phirung phap, hinh thi'c t chtirc duy hyc 

Muc dich CDR cfia HP dut Phuvng phap, hinh 



thIrc to chtic day hoc d1117C 

Din giang 

Cung cap cho h9c vien he thOng kin 

thirc nn tang khoa h9c \fa logic ve cam 

bin; cac vat lieu cho cam bin; cam bin 

co.; cam bin nhiet; cam bin quang, cam 

bin Ma h9c, cam bin sinh hoc. 

CL01, 2, L 

Dam thogi, van dap 
Giup h9c vien thoi quen trao di; dao sau 

suy nghi trong khi h9c tap. 

 

 

CLOS. 

pat va giai quyet van de 

Phat huy tinh tich cgc, tu gide, chu &Ong, 

sang tao dm hoc via; boi &fang phixcmg 

phap tkr hoc, ren luyen ki nang van dung 

kin thirc vao thuc tin. 

CL01, 2, 4, 5 

Seminar, Tha.o luan 

Giup h9c vien ding cO va mer rOng kin 

thirc; 

Ren luyen k5f nang thuyet trinh, ky,  nang 

lam viec nhorn va lam viec dOc lap. 

CL01, 2, 3, 4, 5 

H9c tap dOc lap 
Tkr nghien dru nhiing nOi dung do giang 

vien yeu cau. 
CL01, 2, 4,5 

7. Id hoach giang day chi Wet 

Buiii h9c Ni dung CDR hye 

phAn 

(1) (2) (3) 

1 

(3 tit) 

Mo.  d'au 

- Muc dich mon hoc; 

- NOi dung mon hoc; 

- Tai lieu tham khao; 

Chuang 1. Nheng khai ni'On Ara dc trung ca ban ciia 

cam bin 

CL01, 2, 4, 5 



1.1. Khai niem va phan loai cam bin 

1.2. Cac dai lacing anh huong 

1.3. Chun cam bin 

1.4. Cac thong st) va d4c tnmg dm cam bin 

1.5. Nguyen li chung che tao cam bin 

1.6. Mach do 

+ Huang d'jn ty. h9c (12 tik) 

- Bai tap Chuang 1. 

2+3 

(6 tiet) 

Chtrong 2: Cam Men nano 

2.1. T6ng quan ve mOt s'6 khai ni'em trong Vat 1Si, 1-16a 

h9c va Sinh h9c 

2.2. Khoa h9c va ding nghe nano 

2.3. Vat lieu nano 

2.4. Six tin h6a dm cac vi cam bin ban dAn 
, 

2.5. Tir cam bien VI mo den vi cam bien lid cam bien 

nano 

2.6. Dinh nghia va phan loai cam bin nano 

2.7. Cam bier' nano vat 1Sf, h6a h9c va sinh h9c 

Throng djn ty. h9c (12 tik) 

On tap va Bai tap Chucmg 2. 

CL01, 2, 4, 5 

4 + 5 

(6 tit) 

Chuang 3. Cam Wen nhqt di) 

3.1. Do nhiet dO va phan loai cam bin do nhiet dO 

3.2. Cam bin nhiet dien trai 

3.3. Cam Wen nhiet diode 

3.4. Cam bien bfrc xa nhiet 

3.5. Vat lieu nano Ung Ong trong cam bin nhiet 

+ Htrong can tke h9c (12 tik) 

On tap Chucmg 3 

CL01, 2, 4, 5 



6+ 7 

(6 ti6t) 

Chuang 4. Cam bitn quang 

4.1. Tinh chat co. ban cilia anh sang 

4.2. Cac dun vi quang 

4.3. Nguyen Ii va phan loai cam bin quang 

4.4. Cam Wen quang dan 

4.5. Cam bien quang diode 

4.6. Cam bin quang Oat xa 

4.7. Vat lieu nano img &pig trong cam bin quang 

+ Throng can tv h9c (12 tie't) 

On tap Chuang 4 

CLO 1, 2, 4, 5 

8 + 9 

(6 ti&) 

Chtrcrng 5. Cam Wen tir 

5.1. Cam bier' Hall 

5.2. Cam bin tir tree 

5.3. Transistor dr 

5.4. Cam bin tir cu triic nano 

+ Huang can tv h9c. (12 ilk) 

On tap Chucmg 5 

CLO 1, 2, 4, 5 

10 + 11 

(6 tit) 

Chuang 6. Cam bitn thanh phan khi 

6.1. Khai niem chung 

6.2. Cam bin &mg chat din phan fan 

6.3. Cam bin thay d6i tra khang 

6.4. Cam bi'en áp din thach anh 

6.5. Vat lieu nano irng dung tong cam bin khi 

+ Hte&ng &in tvib9c. (12 tik) 

On tap Chuang 6 

CLO 1, 2, 4, 5 

12 + 13 

(6 tiet) 

Chtrcrng 7: Cam bin sinh h9c 

7.1. Cam bien din hoa dung hg nano 
CLO 1, 2, 4, 5 



7.2. Cam hien sinh 119c din hOa dime. CNT 

Throng dc'in or hoc (12 lit) 

On tAp Chuang 7 

Xtic dinh Escherichia coil trong mu sib 

Cam hien sinh h9c H202 dung CNT 

CEO 1. 2. 3. 4, 

5 

	

14-17 
	

Thao ItiAn + Seminar 

	

(12 tiet) 
	

• thronif ran or hac (6 iii;t) 

8. Willi gia kLit qua hcc tip 

Sir dung thong 10 diem cho tat ca cac hinh thirc dAnh gia trong h9c phan. 

! ST1 
danh gia 

Minh th (re
' T 	 b ien chi dank cria Thiri diem 

CDR 

caa HP 

Tr Qng 

so 

1 Min trinh 

Mac de tham gia day dO vã 

tich cuc cac bue)i hoc 

40% Bin ihavel irinh: 	Mirc de) 

' chuan hi. nOi dung, ky nang 

truyen dot 

Theo ke 

hooch 

giang doy 

Cl O I. 

2, 3. 4, 

5 

2 Cuili kj,, 

[hi 'it: chain theo dap an 

hoAc 	lieu 	luAn: 	MUT 	th) 

chain hi. hinh thirc va yeu 

call ne.)i dung. 

Theo ke 

hooch nam 
hoc  

CLO I. 

2, 3. 4. 

5 

60% 

9. Thong tin vt, giang vien 

9.1. Clang vien 1 

- Hp va ten: 	Nguyen Minh Vtrung 

- Cltirc danh, hoc ham. h9c vi: 	vien hong I, Pho gido sa. Tien si 

- Email: nauvenininhvuongroAnu.edu.vn 	Dien thooi lien he: 0962357469 

9.2. Ching vien 2 

Ho va ten: 	TrAn Nam Trung 

Chic danh. h9c ham, hoc vi: Giang vien hang III. Tin Si 



TRUONG 
DA1 HOC 

QUY NH 

TRUtiNG 

iU TRIONG 

- Email: trannamtrunRatAnu.cdti.vn 	Dien thoai lien he: 0987045682 

10. Clic guy clinh chung 

Cam ket du] giang vien 
Thuc hien dang ke hoach giang day, ding de 

cuang chi ti8t il()C phan, dung tien dY. 

Yeti eau dOi voi hyc vien 

Di hoc day du, xem bai tar& & nha, thuc hien 

myi yeu eau ena giang yien; 

Cap nhat cite van de ve th6i skr, chinh tn...... 

Quy dinh Ye tham du lOp hyc 
CO giao trinh, tai lieu hyc tap: 

CO thiet hi co the ketn0i internet. 

Quy dinh ve hanh vi trong 16p hyc Nghiem tile, tich etre tham gia thao Ittan 

Quy dinh ve hyc vy Theo quy che dao to tin chi cita itha tru6ng 

Cac guy dinh khac CO diem Ong hoc trir ye thai dY bye tip 

Binh Dinh. ngtiy0.1 ih(ng11ani 2021 

GIANG VIEN BIEN SO/NN TRIAING BQ MON 	TRUONG KHOA 

PGS.TS.NguyZn Min Vtrung PGS.TSNguytm Minh Vtrang TS. Nguy'en Lê Tuan 

TS. Trin Niim Trung 

PGS,TS, Doan Dilic Tang 



TRUING HOC QUY NHON CONG Hem xA HOI CHU NGHTA VItT NAM 
ICHOA 1CHOA HOC Ttr NHIEN 	 Dc 1p — Tv do — Hanh pink 

DE CUtiNG CHI TIET 

HOC- PHAN: Nang bavng tai tao 

Ma h9c phin: VLCR 524 

Ten tieng Anh: Renewable energy 

1. Thong tin chung v h9c phAn: 

Ten hoc phan: Nang ltromg tai tap 

Ma hoc phan: VLCR 524 S6 tin chi: 03 

Loai h9c phan: Bat buOc 

- Cac hoc phan h9c tnr6c: Vat ly chat ran; vat ly, vat lieu va linh kin ban an 

Cac yeu cu khae di \raj hoc phan (nu c6): 

Phan gig tin chi dei vai cac hog d'Ong: 

+ Nghe giang ly thuyet: 33 tiet 

+ Lam bai tap tren lap: 3 fiat 

+ Seminar/Thao luan: 6 tiet 

+ Thgc hanh: 12 

+Tu hoc: 81 tiet 

Khoa plw trach hoc phan: Khoa Khoa hoc Tg nhien 

2. MO ti h9c phAn 

H9C phAn cung cap cho hoc vien cac kin thuc ve nang lugng va n'ang lugng tai 

tao, nguen g6c cac loai nang lugng tu nhien ding nhu viec khai thac cac nguen nang 

lugng tai tao nhu nang lugng mat treyi (NLMT), gio, dia nhiet, sinh khei, thily din, 

thily tri'eu, song bin, pin nhien lieu, clanh gia yang d6i khi thaiva co che phat trien 

sach. Ben canh do, hoc phan ding gigi thieu viec km tit nang hung nhu nang lugng 

din h6a, nang lugng 	Thong qua d6, hoc vien c6 cai nhin temg quan v buck 

tranh nang lugng mai toan cu hien nay, sr phat trien cac ngu'en nang lugng tv nhien, 

nhan tao sach va ben \fling. Ngoai ra hoc vien ding dugc tim hiL ve co sof khoa hoc, 

nguyen lY hog Ong, mOt s6 tinh toan co ban ding nhu ding nghe lap dat cüa cac nha 

may va thiet bi san xuat ra nang luomg tai tao. Dc bit, hoc vien së dugc trai nghiem 

che tao vat lieu va khdo sat pin din hoa, pin mat ten. 



3. Muc tieu ctia huc phAn 

- Kin thiic 

C01: Hieu va phan tich dugc cac kin thirc ve cac ngu6n nang lugng mai ninx 

nang lugng mat trot nang luang gió, nang lugng sinh kh6i, dia nhiet, hydrogen; ca sa 

khoa h9c, nguyen 1' hoat dOng, m6t s tinh toan ca ban ve chuyen hoa va tich tr& naing 

lugng; c6ng ngh ch tao mOt se loai pin mat trai, quy trinh san xudt va thu khi 

hydrogen, hoat clOng cña m6t s6 nha may sinh khi. 

Van dung duvc kin fink ve nang ltrang tai tax) d giai guy& mOt s6 n 

de lien quan den cac nguem nang lucmg tai tao dang dugc sfr dung trong di s6ng harg 

ngay 

- K57" Wang 

KSi nang tim kiem thong tin, kSi nang dgc, phan tich va t6ng hop tai liu 

lien quan, k'S'T nang d9c tai lieu tieng Anh 

C04: Kyf nang lam viec nhom hieu qua, trinh bay cac vdn de lien quan den 

mon h9c mOt cach khoa hgc, k`Si nang che tao va khao sat pin din hoa va pin mat troi 

- Mire ttr chü va trach nh*n 

C05: CO tu duy phan bin, bao ve va chju trach nhiem ve nhang ket lucfn 

chuyen mon ve nang limn tai tao. 

4. Chun du ra ciia hQc phan 

ERN phdn clang gap cho chudn du ra cüa chuang trinh ciao tao (14.  hieu PLO: 

Program learning Outcomes) theo müc d6 sau: L = Mirc thdp; M = Mix trung binh; 

= Mdc cao 

Muc fiat hoc 

phan(C0s) 

Chun du ra hgc phdn(CLOs) Chun d'au ra 

CIDT(PLOs) 

Mire eo 
done 

Op 
KST hieu M6 tá 

(1) (2) (3) (4) (5) 

Kitn thfrc 

CO1 CLO 1 Sau khi hgc xong hgc phan nang 

luang tai tao, h9c vien hieu va 

phan tich ducyc cac kin thirc ye 

cac ngun nang lugng mai nhu 

nang lugng mat treyi, nang hrgng 

PL01,2 M 



gib, nang luong sinh kh6i, dia 

nhiet, hydrogen; co sa khoa hoc, 

nguyen ly hoat dOng, mOt st) 

tinh toan co ban va chuyan h6a 

va tich tril nang hrong; cong 

nghe cha tao  mOt s6 loai pin mat 

tr6i, quy trinh san xuat va thu 

khi hydrogen, hoat Ong dm 

mOt s6 nha may sinh kh6i. 

CO2 CLO2 Ngtroi hoc hiau ro co s6 khoa 

hoc, nguyen 1S,  va nang krong 

tai tao a lira chon, giai quyat 

mOt sO van da lien quan dan cac 

ngutm nang hrong tai tao dang 

&roc sir dung trong doi s6ng 

hang ngay 

PL01,2 M 

KS,' nang 

CO3 CLO3 Co k5i nang tim kiam thong tin, 

k9 nang doe, phan tich va tong 

hop tai lieu lien quan, kS't nang 

dc tai lieu tiang Anh 

PLO5 L 

C04 CLO4 1(5/ nang lam viec nh6m hieu 

qua, trinh bay cac van da lien 

quan dan mon hoc mOt each 

khoa hoc, dc bit ky.  nang cha 

tao va khdo sat pin dien hoa va 

pin mat trod. 

PLO7 L 

WIT tty chii va trach nhi?ni 

C05 CLOS Co tu duy phan bin, bao ve va 

chiu trach nhiem va nhimg kat 

luan chuyen mon va nang hrong 

tai tao 

PL012 L 

Ili 

Y N 

* 



(I): KY hieu myc tieu hoc phcin (CO). (2): KY hieu CDR caa hoc pheln (CLO). 

(3): MO td CDR, bat ddu bang nhang dOng chi) dOng trong yeu cdu ye nang lirc. (4..), 

(5): KY hieu CDR caa CTDT (PLO) ya mar nang lwc twang ieng &tor phan b cho hcc 

phdn 

5. Tai 1iu phivc viii mon Mic 

Giao trinh chinh: Le Thi Ng9c Loan, Phan Thanh Hai, TrAn Nam Tr_irig, 

Tdp bdi giang: Nang luang tai kw, Dv an MOMA, 2022. 

Mehmet 	Kanoglu, 	Yunus 	Cengel, 	John 	Cimbala, 

Fundamentals and Applications of Renewable Energy, 

McGraw-Hill Education, 2019 

Ong Sir Lit, NguOn Nang Luang Mai Bao re Moi 

Trwang: Nang Luang Mai, Bach khoa Ha Nei, 2017 

Tai lieu tham khao: Ong Stir Lit, Nguo'n Nang Luang Mai Rio Ve Moi 

Trwang: Nang Luang Mat Trai, Bach khoa Ha Nei, 24017 

Ong Sir Lit, Nguiin Nang Luang Mai Bao Ve Moi 

Truang: Nang Luang Gio, Bach khoa Ha Nei, 2017 

Cac loai h9c lieu khac: 

Phtrang phap, hinh thfic t6 chin day Ivy 

Phircrng phip, hinh thfic 

to clnic day hcoc 

Mac dich CDR ciia HP 44 t 

duvc 

Dien giang Cung cdp cho h9c vien cac kin 

thirc ve cac nguen nang lucmg 

mat treyi, nang luctig gi6, dia 

nhiet, nang lugng hydrogen,... 

met se cac vat lieu, phuong phap 

va ding nghe chuy'en di nang 

lucyng, 	tinh 	toan 	hieu 	suit 

chuyen di va luu trir nang 

lucmg; cac kin thirc v'e cdu tao 

va nguyen 1S, hog deng pin 

nhien lieu, pin mat troi va met se 

thiet bi chuyen h6a va tich trCr 

CL01, CLO2 



nang lucmg; cung cap mat SO cac 

khai niam co.  ban nhiat &Ong nhii 

nang lugng Gipp, Enthalpy,... 

Dam thoai, v".11 dap Giiip hgc vien thoi quen trao di; 

bay to quan dim cá nhan, dao 

sau suy nglif trong khi h9c tap, 

ran luyan kha nang trinh bay va 

phan bin. 

CL01, CL02, CL04, 

CLOS 

Dal va giai quyat van da Pith huy tinh tich cuc, tu giac, 

chil Ong, sang tao dm hgc vien; 

bai &fang phuong phap tv hgc, 

ren luyan ki nang van dvng kin 

thdc vao thuc tin. 

CLO 1 -CLOS 

Thao luan, Seminar Gidp hgc vien tang tinh chi' 

dang, kS",  nang dgc, phan tich tai 

lieu, tom tat, lam viac nhom va 

trinh bay van da khoa h9c 

CLO 1 -CLOS 

Tu hgc Gidp ngugi h9c tich cuc chi' 

clang trau di kin thdc, nam bat 

van & mat cach sau sac 

CLO 1 -CLOS 

Thuc hanh, thuc tap Gin') nguoi h9c tu thao tac, thuc 

hanh cha tao va khao sat pin, td 

do hiau van da mat each sau sac 

va van (king giai quyat van da 

trong thuc ta 

CL01-CLO5 

7. Ka hoach giang day chi fiat 

But,i hicw Ni dung CDR 119c phAn 

(1) (2) (3) 

1 111 .6 du 

0.1. 	Tang quan va nang lugng va nhu cau nang 

CL01, CLO2 



(3 tiet) lugng 

	

0.2. 	Vi sao phai phat trien nang lucmg tai tax) 

	

0.3. 	Cac clang nang lircmginguen nang lugng 

tai tap 

	

0.4. 	Tuang lai ciia nang lugng tai tao 

2 

(3 tiet) 

Chuang 1. Nang lugng mat troi 

	

1.1. 	TAna quan tong nang lugng mat trod 

	

1.2. 	Birc xa mat tred va bieu 6 birc xa 

	

1.3. 	Thiet bi thu nhiet mat tr6i 

	

1.4. 	Thiet bi hi ti anh sang mat tad 

CL01, CLO2 

3 

(3 tit) 

	

1.5. 	ting dung na'ng lugng mat trai 

	

1.6. 	Pin mat trai - nguyen lY ca ban 

	

1.7. 	Mt s61oai pin mat trai Photovoltaic din 

hinh 

CL01, CLO2 

4 

(3 tit) 

1.8. 	fing dung pin mat troi 

1.9. 	He th6ng ket hop pin mat trod va nhiet 

Chuang 2. Nang lugng dia nhiet 

2.1. 	Ca sa nang lugng din dia nhiet 

2.2 	Mt s6 nha may dien dia nhiet 

CL01, CLO2 

5 

(3 tit) 

Chucmg 3. Nang lucmg gio 

3.1. Lich sir ve nang lugng gio 

3.2. Mo hinh gi6 toan cu va Lrov tinh tai nguyen 

gio 

3.3 Mt s6 tinh toan ca ban ve nang lung gi6 

3.4. Turbine gio-phan loai va hoat dOng 

3.5. Trang trai gi6 ngodi khai 

3.6. The d'6ng voi moi truerng 

CL01, CLO2 

6 Chuang 4. Tich tit nang lucmg CL01, CLO2 



(3 tit) 4.1. Nhu cau ve tich till nang lugng 

4.2. Tim hieu mOt sc") he theng tich trir nang 

facing 

4.3. U'u va nhiet diem dm cac he theng tich tril 

nang Luang 

7 

(3 tit) 

Chung 5. Nang luang sinh kh6i va qua trinh d6t 

chay bang oxy 

5.1. Gio• thieu ve nang luang sinh khei 

5.2. Phan lo4i nang lugng sinh khe")i 

5.3 Tim nang img ding va tac dOng moi tririmg 

dm nang luang sinh kh6i 

CL01, CLO2 

8 

(3 tit) 

5.4. Nha may din deng &tit chay sinh khei 

5.5. Nhien lieu long va khi tir sinh khei 

5.6. MCA se) tinh toan ca ban ve det chay sinh 

Ithei 

CL01, CLO2 

9 

(3 tit) 

Chuang 6: Nang lucmg hydro 

6.1. Giai thieu ve nang luang hydro va frng ding 

6.2. Nguyen lY dieu che 

6.3. Quy trinh san suat hydro 

CL01, CLO2 

10 

(3 tiet) 

Chuang 7. Pin nhien lieu va may din phan 

7.1. Nguyen lY hot dOng cria pin nhien lieu 

7.2. MOt se) loai pin nhien lieu din hinh 

7.3. Nguyen lY hog dOng may din phan 

CLOI, CLO2 

11 

(3 tiet) 

7.4. Ca co• nhiet Ong 1-krc va din hoa 

7.5. MOt se) ung ching Pin nhien lieu va may din 

phan 

7.6. Mt se) nha may pin nhien lieu finh 

CL01, CLO2 



14 

(3 fiat) 

WI Op CL01-CLO5 

15-16 

(6 fiat) 

Thao luan va tiam nang cac ngu6n nang lugng 

mai  

Thao luan va cong ngha chuyan hoa va tich frit 

nang lucmg 

CL01-CLO5 

17-18 

(6 fiat) 

Thuc hanh va cha tao va dc tnmg pin din boa CL01-CLO5 

19-20 

(6 fiat) 

Thuc hanh v".' khao sat cac d4c tinh dm pin m4 

troi 

CL01-CLO5 

(1): Thong tin ve buai hoc. (2): Liet ke nOi dung gieing day theo chuo.ng, mhic. 

(3): Liet ke CDR lien quan cfia hoc phan (ghi kj, hieu CLO?). 

8. Dinh gia ktt qua h9c tiap 

Sir dung thang 10 diam cho tAt ca cac hinh thirc danh gia trong hoc phan 

STT 

ilinh 

thin 

danh 

gia 

Tieu chi danh gia 

Thai 

diim 

CDR 

ciia 

HP 

Trvig 

s6 

1 
Qua 
trinh 

- Tham gia day dit va tich cuc trong cac 

bu6i hoc 

- Bed tap ve nha: Bai lam ding va day dit. 

- Bai thuyet trinh: Mdc d6 chuan bi, n6i 

dung, ky nang truyan dat. 

- Thew luan, hogt Ong nhom: Mirc d6 

chuan bi, n6i dung kian thirc, k-y nang 

truyan dat, soi n8i, tha hian dtrpv quan 

diam ca. nhan. 

- Ky nang thuc hanh, dux tap: van hanh 

40?'( 



thiet bi vã do ddc kheo leo 

1  _ 
CuOi -Bin kieni tra viet: Can dr vac) dap an de 

danh oia. 
60% 

ThOng tin ve giang vien 

9.2. Clang vien 1 

- Ho vã ten: 
	

Le Thi Noe Loan 

- Chirc danh, hoc ham, hoc vi: 	Giang vien chinh Tien S5/ 

- Email: lethingocloana,cinu.edu.vn 
	Dien thodi lien he: 0961960639 

9.2. Citing vien 2 

- Ho va ten: 	 Phan Thanh Hai 

- Chtk danh, hoc ham, hoc 	Giang vien chinh. Ti6n 

- 	phanthanhhair@qnu.edu.vn 	Dien thodi lien he: 

Cac guy dinh chung 

Cam ket ctia giting vien 

Ddm bao dtIng nei dung va theo ke hodch 

giang ddy cua Nha trtrang, (Ring phtrang thirc 

clanh gia. 

Yeti eau dOi vOi sinh vien 

, 

Tich eve tham dv 16rp hoc, chit deng tiep thu 

kin thirc, hoan that* bai tap dtrgc giao, chu 

dOng trao dOi cdc van de lien quart de,n bai 

giang vOi giang vien, vit tich ckrc 	lam viec 

nhom de hoan thanh tot cac bai seminar va cac 

nhiem vy hoc tdp khac 

Quy dinh ve tham dtr lap hoc 
Di hoc di:ing giO. khong lam viec rieng tront! 

gier hoc. 

Quy dinh ye hanh vi trong lop hoc Tdp trung va soi nOt trao dOi. 

3.• 



EU TWANG 

lIEU TRUONG 

Quy dinh ye hoc vu 
	

Theo guy dinh chung cua TraCing. 

Cac guy dinh khac 
	

Theo guy dinh chung cua Trir6ng. 

Binh Dinh, ngdy J  thang4121iiirn 2021 

GIANG VIEN BIEN SON TRIYONG BO MON 	TRIAING KHOA 

TS. Le Thi Ngoc Loan PGS.TS. Nguyen Minh Vulyng 	TS. Nguyen Le Tuiin 

Phan Thanh Hai 

PGS.TS. Doan Dc Tang 



TRU'ONG DI HOC QUY NHON ONG HOA xA HO! CHU NGHIA VII' NAM 

KHOAKHOA HQC TIINHIEN 	Dc lAp — Ty do — Hanh phtic 

BE ClfONG CHI TIET 

HOC PHAN: VAT LiT.  MO! TRUING 

MA h9c phan: VLCR 525 

Ten tieng Anh: Environmental Physics 

1. Thong tin chung v h9c phan: 

Ten h9c phan: Vat 1S,  moi truong 

Ma hpc phan: VLCR 525 S6 tin chi: 2 

Loai h9c phan: Ty. ch9n 

Cac h9c phan h9c truac: Vat 1' va Cong nghe Vat lieu nano 

Cac yeu cu khac di voi h9c phan (nu c6): 

Phan gies tin chi di vii cac hog dOng: 

+ Nghe giang 1S,  thuyet: 26 ti 

+ Thao luan: 08 tit 

+ Tir hoc: 56 giey. 

Khoa phu trach h9c phan: Khoa Khoa hoc tv nhien 

MO ti h9c phAn 

HQC phan Vat 1S,  Moi twang trang bi cho h9c vien nhimg kin thirc ve cac van d6s ca 

ban v sinh thai h9c, bao ve mai truerng; khai thac sir dung hap 1S7 va tiet kiem tai nguyen 

thien nhien; cac van a rnoi trtrong dc bit nhu 0 nhie'm khong khi, 0 nlam nu6c, 0 

nlam dat, 0 nhfem phong xa,.... Han nib, van a img dung vat lieu nano trong XtiT 1S1 0 

nhi'esm moi tnrong ding (Iliac giai thieu. 

Myc tieu cüa h9c phan 

- Kin 

+ C01: Van dung dugc cac kin thuc ca ban ve Toan hoc, Vat 1S,  va H6a hoc 

trong viec phan tichcac van de lien quan den he sinh thai, môi triamg, tai nguyen thien 

nhien;cac van de 6 nhie-rn moi truong va giai phap tuung frng. 

+ CO2: Phan tich duac co che sir dung cac loai vat lieu nano de xir 1S,  0 nhijrn moi 

truong. 



KST !tang: 

+ CO3: Co 	nang lam viec nhom hieu qua, truyen dat tri thirc den ngtrai khá 

+ C04: Co IcS," nang sir clang ngoai ngit trong viec tip can cac ket qua nghien cfru 

mâi trong linh vac vat lieu nano xir lY mei truang. 

Mtic tty chii va trach nhiem: 

+ C05: Co tir duy phan Wen, phe phan va chiu trach nhiem v nhfing ket luan pita 

minh trong Firth vt,rc Vat lY mei tnreeng. 

4. Chuin du ra cüa h9c phAn 

Myc tieu 

h9c 

phAn 

(COs) 

ChuAn d'Au ra hoc phAn (CLOs) 
ChuAn d'au 

ra CTDT 

(PLOs) 

mirc 11(.)  
dono t, 
Op KST hieu Me ta 

(1) (2) (3) (4) (5) 

Ki'en thtic 

Col 

CLO1 

Sau khi hoan thanh hec phan Vat 

lY mei tniang, ngtrai hec c6 khá 

nang hieu dugc cac thanh phan 

cita he sinh thai, chirc nang caahe 

sinh thai, mai tnrang, khai thac, 

sir dang hop ly va tit kiem tai 

nguyen thien nhien. 

PLO1 L 

CLO2 

Sau khi hoar' thanh hpc phan Vat 

ly mei truang, ngtrai hec c6 kha 

nang van clang dupe cac kien thirc 

co ban ve Toan h9c, Vat 1 ,  va 

I-16a hoc trong viec phan tichcac 

van d'e a nhiem mei truing va giai 

phap tuong ang. 

PLO1 

PLO2 
M 

CO2 CLO3 

Sau khi hoan thanh hec phan Vat 

IS,  mei truang, nguai hoc c6 kha 

nang 	van 	clang 	kin 	thac 	lien 

nganh de phan tich duoc co che sir 

clang cac loai vat lieu nano de xfr 

PLO1 

PLO2 
M 



1S, O nhiem mai tnx6ng. 

K57" nang 

CO3 CLO4 , 

Sau khi hoan thanh h9c phan Vat 

1' m6i truemg, ngueei lux c6 k""y 

nang 1(y.  nang lam viec nh6m hieu 

qua: c6 tinh than hop tac va ton 

tr9ng, thiet lap muc lieu, lap Ice 

hoach thuc hien va dap irng the 

muc tieu de ra, truyen dat tri thirc 

den ngueYi khac. 

LP 05 L 

C04 CLOS 

Sau khi hoan thanh h9c phan Vat 

1.S/ moi twang, nguoi h9c ce, IcSi 

nang sir dung ngoai ngil chuyen 

nganh trong viec tiep can the ket 

qua nghien dm m6i trong linh vgc 

vat lieu nano xii li moi tru6ng. 

PLO7 L 

Mirc tir chii va trach ni*.m 

C05 CLO6 PL012 

Sau khi hoan thanh h9c phan Vat 

19 moi tnromg, ng-ueyi h9c Co tu 

duy phan bien, phe phan va chili 

trach nhiem ve nhilng ket luan dm 

minh trong linh vue Vat 1' moi 

tnremg. 

L 

Ghi chit: L = Mirc thap; M = Mirc trung binh; H = Müc cao 

5. Tài Iiu phyc vi mon hyc 

Giao trinh chinh 

Tang Van Doan, Tran Dim Ha, Gicio trinh ca sa q thuat , 
, 

moi tru.deng, NXBGD, 2013 	 , 

Nguyen Dai Hai, Giao trinh Vat lieu nano: Dieu ch4 tinh 

chit va mOt sa U.ng clung, NXB KHTN&CN, 2017. 

Tai lieu tham khao 

them: 

Tran Minh Thi,Ca so V4t lj) moi truovg va do lwang, 

NXB DHSP, Ha Ni, 2006. 



Cac loai h9c lieu khac: 

6. Phuvng phap, hinh thirc tO chfrc d#y hQc 

Plurang phap, hinh 

thirc to chin c4y hQc 
Myc dich 

CDR ciia RP 

d#t dulyc 

Din giang 

Cung cap cho hec vien N theng kin thirc 

nn tang khoa h9c va logic ve he sinh thai, 

mei truerng, tai nguyen thien nhien, Van a 

'6 nhi'em mei tnrerng va cac giai phap Wang 

irng. 

 

 

CL04. 

Dam thoai, van dap 
Giup h9c vien thoi quen trao di; dao sau 

suy nghl trong khi h9c tap. 

 

 

 

CLOS. 

, — 
Do va giai quyet van de 

Phat huy tinh tich cuc, tu giac, chit deng, 

sang tao dia hoc vien; bei throng phucmg 

phap tu hoc, ren luyen ki nang van dung 

kin thirc vao thirc tin. 

 

 

 

CLOS. 

Seminar, Thao luan 

Gin') h9c vien cimg c6 \fa me( reng kin 

thirc; 

Ren luyen k'S,  nang thuyet trinh, kSi nang 

lam viec nhorn va lam viec dec lap. 

 

 

 

CLOS. 

H9c tap dec lap 
Tir nghien ciru nhcing nei dung do giang 

vien yeu au. 

CL02, 

CL04. 

7. Ke ho#ch giang d#37 chi tit 

Bu6i 

hoc 
Ni dung 

CDR ciia 

h9c rbAn 

   



1+2 

(4 tit) 

Chtrang 1. Khai nqm co ban vt sinh thai h9c va bao ve men 

trtrIrng 
1.1.Khai niem ve he sinh thai, moi tmong va tai nguyen 

1.1.1. He sinh thai 

1.1.2. Moi truemg va tai nguyen 

1.2.Tac dOng di \fed raj truemg 

1.2.1. Cac tac dOng dm con ngued di vi moi tnxemg 

1.2.2. Tac dOng dm d6 thi Ma di vai men truong thien nhien CLO 1 

1.2.3. Danh gia tac dOng dm m6i tr&mg CLO6 

1.3.Chi6n lugc qu6c gia va phap luat ve bao ve moi tnrerng va tai 

nguyen thien nhien 

1.3.1. Chin luqc qu6c gia va phap luat ve bao ve m6i tnxemg 

va tai nguyen thien nhien 

1.3.2. Luat bao ve rad truong va khung phap 1S, de bao ve men 

tnremg, phat tri6n ben virng 

Hteo'ng d'Jn of hgc(8 tit) 

3 Chuang 2. 6 nhiem khong khi NI moi truirng khong khi 

(2 ti6t) 2.1. 6 nhCem kh6ng khi va anh huang cila no tad six kh6e con 

nguoi 

2.1.1. Bui va cac chat dc hai a trong khong khi 

2.1.2. Nemg d6 cho pile') dm cac log bui va cac chit dc hai CLO2 

trong kh6ng khi CLO6 

2.2. Cac ngu6n gay 6 nhi8m men truong khong khi 

2.2.1. 6 nhi8m moi tnxeyng do san xuat cong nghiep 

2.2.2. 6 nhi8m moi truemg do giao thong van tai 

2.2.3. 6 nhi8m men truemg do sinh hog dm con ngued 

4 Chmmg 2. 6 nhiem khong khi NIA men truong khong khi (tt) 
CLO2 

(2 tit) 2.3. Tinh toan 6 nhi8m kh6ng khi 
CLO6 

2.3.1. Anh huemg dm cac y6u t6 khi tugng tai sr phan b6 bui, dc 



liii 

2.3.2. Tinh toan iiiing d8 chat dc hi trong khong khi 

Hung clan ty h9c 

5 

(2 tit) 

Chuang 2. 6 nhi'Zm khong khi va mai truirng kitting khi (tt) 

2.4. Giai phap phong ch6ng 6 nhie'm moi trtrong killing khi 

2.4.1. Giai phap quy hoach 

2.4.2. Giai phap cach ly ve sinh, lam giam sir 8 nhi6m 

2.4.3. Giai phap c6ng nghe 1(5/ thudt 

2.4.4. Giai phap kSi thudt lam sach khi thai 

2.4.5. Giai phap sinh thai h9c 

2.4.6. Giai phap quan 1' — Ludt bao ve moi tnremg kh6ng khi 

thr(Ing d'an t-kr h9c (4 tiet) 

CLO2 

CLC6 

6 

(2 tit) 

Chuang 3. 6 nhiZm ntrov va bao q nguton 'mire 

3.1. Ngu6n mot va 6 nhie'm nguen ntrac 

3.1.1. Nguen ntrac va phan bo' mac trong tkr nhien 

3.1.2. Tai nguyen nuot ey Viet Nam 

3.1.3. Nguen g'8c o nhi6m \fa lam Con that mrac tkr nhien 

3.1.4. 6 nhfem nguen ntrik 

Hwang diin tte hoc (4 tiA) 

CLC2 

CLC6 

7 

(2 tit) 

Chtrcrng 3. 6 nhiZm lurk va bao q ngutm milk (tt) 

3.2. Qua trinh tv lam sach va cac plurang phap danh gia chat hrong 

nguen mrac 

3.2.1. Qua trinh tv lam sach nguen ntrac 

3.2.2. Cac phtrcmg phap danh gia sty nhi6m ban ngu'Cin nu& 

3.3. Cac bin phap 1c57 thudt bao ve ngu'Cin nuac 

3.3.1. Dieu kien ye sinh khi xá nu*c thai 

3.3.2. T8 chirc giam sat chat lircmg nguen nu& 

throng d'jn ty• hoc (' tit) 

CLC2 

CLC6 



8 

(2 ti6t) 

Chuang 3. 6 nham lurk Ira bao q nguilin nuo.c (tt) 

3.3. Cac bin phap 1c5f thuat bao q ngulin nu& (tt) 

3.3.3. Xir ly nu& thai sinh hot va cong nghi4 

3.3.4. Cap ntrac tun hoan va sir dung lai nuac thai trong cac xi 

nghi0 ding nghi0 

3.3.5. Tang cuemg qua trinh tv lam sach ngue'on nuac 

3.3.6. Sir dung tOng hop va hop IS,  ngtf8n nu& 

Ihro.ng d7an IV h9c (4 ti ;et) 

CLO2 

CLO6 

9 

(2 ti6t) 

Chuang 4. 6 nhigm dit va cfic 100 a nhiem khfic 

4.1. Dc dim moi truemg Tat, ngu6n alc vã cac tac nhan gay 6 

nhigm moi throng slat 

4.1.1. Dc dim mot truong dat 

4.1.2. NguOn gOc va cac tac nhan gay 6 nhiZm mo tnremg dal 

4.2. Cac bin pita') bao q moi trueyng dat 

4.2.1. Chlong x6i mon dat 

Huang dan tv hoc (4 tit) 

CLO2 

CLO6 

10 

(2 fiat) 

Chtrang 4. 6 nhigm d'fit va cac lo#i ii nhigm khic (tt) 

4.2.2. Xir 1S,  cac chat thai fan sinh hoat 

4.2.3. Xir 1' cac chat thai ran cong nghi0 

4.3. 6 nhi6m nh* \fa b*1 pita') giam 0 nhie'rn nhi't 

4.3.1. 6 nhi6m nh* 

4.3.2. Bin phap giarn 6 nhie'm nhi't 

HueMg clan tv hoc (4 tiet) 

CLO2 

CLO6 

11 

(2 tit) 

Chuang 4. 6 nhirn diat va cac lo3i a nhiitm khic (tt) 

4.4. 6 nhi8m ph6ng )(a \fa bin phap giam 8 nhi6m pilot-1g xa 

4.4.1. 6 nhigm phong xa 

4.4.2. Tac hai dia chat ph6ng xa va tia phong xa tad con ngtrei 

4.4.3. Bin phap giam 6 nhi8m ph6ng xa 

CLO2 

CLO6 



4.5. 0 nhi6m tiecng 6n \Tà bin phap ch6ng 6'n 

4.5.1. Am thanh va ti6ng 6n 

4.5.2. Tac hai cita tie'ng 6n d6i \Teri sirc khoe con nguai va san 

xuat 

4.5.3. Bien phap ch6ng '6n 

Huang clan tv h9c (4 tit) 

12+13 

(4 tit) 

Thai) Wan chili de 1: Bien dOi khi hat' va sir Am len than cAu 

- Bin di khi hau. 

- Tac dOng tieu cvc cua sv am len toan cu. 

- Giai phap Om thiL va thich img vai bin di khi hau. 

Thao Wan chii de 2: D'Ong dAt va song thAn 

- DOng dat va song than 

- Nguyen nhan 

- Bien phap ph6ng tranh 

- Tac d'6ng caa con nguai trong dOng dat \TA song than 

Huang clan tv hoc (2 ti6t) 

CLO2 

CLO4 

CLO5 

14 + 15 

(4 tit) 

Chtkeng 5: Vat HO nano va ling dung tali trtkeng 

5.1. Vat lieu nano va tinh chit vat lieu nano 

5.2. Vat lieu nano trong img diving moi tnxang 

5.2.1. Xir 1ST 6 nhi6m bang cac hat nano kim loai 

5.2.2. Xir 1ST 6 nhie'm bang cac hat nano ban dan 

5.2.3. Xir 1ST 6 nhi6m bang cach sir chins cac hat nano tir tinh 

5.2.4. Hieu img b'' mat la sen dm vat lieu nano trong lam sach 

b'e mat 

Huang clan tv hoc (8 tit) 

CLO3 

CLO5 

CLO5 

16+17 

(4 tit) 

Thao Wan chit de 1: Song din tir va mill &tarn 
A 	A - Tac &mg song din tilt len ca the song. 

- Sly ph 6 bin cilia song din tilt. 

CLO2 

CLO4 

CLO5 



- lac dunc song din tu l'en ct6i song trong Ong done 

That) Jtiin chii de 2: Met sO nghien ciru moi ye vi:a lieu nano 

trong irng dung med trtrerng 

Hu6ng din tcr hoc (2 tiet) 

8. Danh giá Wk qua hoc Op 

Sir ding thane 10 diem cho tat ca cac hinh thi:rc danh gia trong hoc phan. 

STT 
I 	Ilinh thirc 

danh gia 
Tien chi danh gia Theri diem 

CDR 

cult HP 

—1 
Trong I 

No 

1 

Qua trinh 40% 

Chuya can 
va 

Bai 	thuyet 

trinh 

Tham gia day dii, tich ccrc cac 

tiet hoc: 

Mirc d6 chuan bi, n6i dung, 

k5,  niing truyen dat 

Theo ke 

hoach 

giang day 

C1,01. 

... 

C105. 

2 i  Cutii li.,  

Thi viet (90 phnt); c5n dr vao 

dap an de danh gia 

(ho5c tieu luan — ti3y tinh hinh 

tlwc t6) 

Theo ke 

hoach nam 
hoc  

 

 

0.,03. 

Cl...04. 

CL05. 

60% 	i 

9. Thong tin Nil giang vien 

9.1. Clang vien 1 

- 	va ten: Nguyen Minh Vuuraz 

Chirc danh. hoc ham, hoc 	('Jiang vier' hang I. Ph6 gido sir. Tien si". 

Email: nauyenminhvuongagnu.edu.vn 	. Dien thoai liC,'nhe: 0962357469 

9.2. Clang vien 2 

- Ho vi ten: IThang Nhkit Hieu 

- Chin: danh. hoc ham. hoc 	Giang vien hang II. Tien si 

- Email: hoarignhathicu'cr•grid.cdu.vn 	Dien thoai lienhe: 0913669377 

)c;, 



TRONE 
CAI HOC 

ZNHO 

* 

U TRU'ONG 
EU TRLioNG 

ID. Cac guy din h cluing 

• 

Cain ket cUa giang vien 
Giang dung ke hoach giang day, dung de cum ' 

chi tiet hoc phan, dung tien d

• 	

9 

Yeti cau doi vai sinh via 
Di hoc 6y dn, xem bai mi.& 9 nha, thyv hn 

moi yeu cau cna giang vien. 

Quy dinh ye tham dv lop hoc 
Trang ph9c theo quy dinh cua TrirOne„ Khoa, 

• 
co giao trinh. tai I i'41 hoc tap. 

Quy dinh ye hanh vi trong lop hoc Nghiem tile, tich cite tham gia bni giang 

Quy dinh N/..-' hoc vy Theo quy chE.' dao tao tin chi cita nha truing 

Clic (my dinh khac Co diem Ong ve thai d9 il9C tap 

Binh Dinh, ng,ciyaj thong-Itaiim 1020 

GIANG VIEN BIEN SOAN TRUbNG BO MON 	TRLIONG KROA 

PGs. TS. Nguyiln Minh \lir°lig l'GS.TS.Nguy'jn Minh VuongTS.NguyCn Le Tuiin 

IS. Mang Nht II ICLI 

PGS.TS, Doan Die Tiing 



TIWONG HQC QUY NHON CONG HOA xA HOI CHU NGII1A VItT NAM 
ICHOA KHOA HOC TV  NHIEN 	 Dc 1p — Tv do — 11,4nh phtic 

DE CUIING CHI TIET 

HOC PHAN: DE AN TOT NGHIEP 

Ma h9c phAn•  V/C—R 

Ten titng Anh: GRADUATION SCHEME 

1. Thong tin chung Nit h9c phAn: 

Ten hoc phan: 	De an ttit nghiep 

Ma hgc phan: 	 S6 tin chi: 9 

Loai h9c phan: 	Bt bire)c 

Cac h9c phan h9c truck: Cac hoc ph'an thuOc phan kin thirc co sof va chuyen nganh 

Cac yeu cu khac di vgi hgc phan: 	khong c6 

- Phan gig tin chi di vi cac hoat dOng: 

+ Thvc hanh, dia.° luan: 270 tit 

+ Tii h9c: 135 gig. 

Khoa phv trach hgc phan: Khoa Khoa h9c tir nhien 

MO tã h9c phAn 

HQC phan nay cung cap cho hgc vien cc . hi tham gia thvc hien mOt nOi dung 

nghien ciru (thirc nghiem,1S,  thuyet — thvc nghiem, giãi phap hoc san pham cong nghe 

irng dvng trong thvc tin) lien quan den linh vvc Vat 1' chat ran dueri sir huerng &In 

cña giang vien. HQC phan dugc thirc hien sau khi ngugi hgc hoan thanh tAt cac cac h9c 

phan thuOc kh6i kin thirc nganh va chuyen nganh. 

Muc tieu cüa h9c pi-1On (kS,  hieu COs) 

Sau khi hoan thanh hgc phan, ngugi h9c c6 kha nang: 

- Kin thtic 

+ C01: Van dvng dugc kin thirc chuyen mon va lien nganh trong viec tao ra cac 

san pham cong nghe frng ding trong thirc tin. 

+ CO2: Lap ke hoach, t6 chirc va giam sat qua trinh thirc hien ding viec. 

- KST' nang 



CO3: Phan tich \fa danh gia ducyc ket qua thuc hien. 

+ C04: Thu nghiem cac giãi phap va phat trien san pham ding nghe phuc \Tv nhu 

cu cila con nguoi trong thuc tin lien quan den rinh vuc Vat 1S,  chat ran. 

C05: SU dung ngoai ngir trong viec d9c hieu kin thfic chuyen mon. 

- Mtic tv chii va trach nhiem 

C06: Dua ra nhang sang kin, d xuat va kin nghi có gia tri khoa h9c trong 

su& qua trinh dux hien cong viec. 

C07: Dinh huang va xir 1Sr cac tinh hung c6 the )(ay ra trong qua trinh th-jc 

hien de tai. 

C08: Quan 1' va cai tin cac boat clOng trong su& qua trinh thuc hien de tai; 

Co tr duy phan Wen. 

4. Chitin du ra cüa hoc phAn (lc hieu CLOs) 

Muc tieu 

hoc phan 

(COs) 

Chun du ra hoc phAn (CLOs) Chun 

d'au ra 

CTDT pip
(PLOs) 

Mfrc C9 

KS/ hieu 
deing  MO fa 

(1) (2) (3) (4) (5) 

Kin thtic 

CO1 CLO1 

Sau khi hoan thanh De an t6t nghiep, 

rived h9c Co kha nang van dung dugc 

kin thirc chuyen mon va kin thirc lien 

nganh trong viec tao ra cac san pham 

cong nghe img dung trong thuc tin. 

PLO1 

PLO2 
H 

CO2 CLO2 

Sau khi hoan thanh De an t6t nghiep, 

nguoi h9c co kha nang lap ke hoach, to 

chirc va giam sat qua trinh thuc hien 

cong viec. 

PLO3 H 

KS,  'tang 

CO3 CLO3 

Sau khi hoan thanh De an t6t nghiep, 

nguai hoc c61(5% nang phan tich va danh 

gia dugc ket qua flux hien ding viec. 

PLO4 H 



Phtrung phap, hinh 

thin t chtic d9y h9c 
Myc dich 

CDR ciia HP 410 

dircec 

  

C04 CLO4 

Sau khi hoan thanh De an t6t nghiO, 

ngu6i h9c c6 1(y nang thir nghiem cac 

giai phap va phat tri6n san phAm ding 

nghe phuc vu nhu c'au dm con nguoi 

trong thuc tin. 

PLO6 H 

C05 CLOS 

Sau khi hoan thanh De an ttit nghie'p, 

nguoi hoc Co k-y nang ngoai ngir trong 

vi& doc hie'u kin thirc chuyen mon. 

PLO7 M 

Mtic t9 chit va trach nhqm 

C06 CLO6 

Sau khi hoan thanh De an t6t nghiO, 

nguoi hoc c6 kSi nang dua ra nhimg 
, 	A 	1 	A 	, 	•A, sang kien, de xuat va kien nghi c6 gia 

tri khoa h9c trong su6t qua trinh thuc 

hi."0 de tai. 

PLO8 

PL010 
H 

C07 CLO7huong 

Sau khi hoan thanh De an t6t nghiO, 

nguoi hoc c6 k5i nang thich nghi, dinh 

va xir 1S,  cac tinh hu6ng co the 

xay ra trong qua trinh thuc hi.rt a tai. 

PLO9 H 

C08 
CLO8flan 

Sau khi hoan thanh De an t6t nghie'p, 

nguoi h9c c6 ICS,  nang quan 1S,  va cai 

cac hog dOng trong su6t qua trinh 

thuc hi@t de tai. 

PL011 H 

CLO9 
Sau khi hoan thanh De an t6t nghiesp, 

ngueri hoc c6 tu duy phan bi'e'n. 
PL012 H 

Ghi chit: L = Mirc thAp; M = Mirc trung binh; H = Mirc cao 

Tai 1iu ph9c v9 mon h9c 

Gido trinh chinh: 
Tai 1iu theo chit a nghien cat do gido vien huong clan 

cung cdp 

  

Phircrng phap, hinh thIrc t chfic d9y h9c 



Dam thoai, van dap 
Giap h9c vien thoi quen trao di; dao 

sau suy nghi trong khi h9c tap. 

CL01, CL02, 

CL03, CL04, 

CL06,...CLO9 

HQC trai nghiem: 	thi 

nghiem, thuc tap 

Ren luyen ki nang van dung kin thirc 

vao thuc tin. 
CLO1 — CLO9 

Tv h9c 
Tu nghien dm nhang nOi dung do 

giang vien yeu cAu. 
CLO1 — CL09. 

7. Kt ho4ch giang de chi titt 

Tun hoy Ni dung CDR hcic phAn 

(1) (2) (3) 

Tun 1 

(22,5 tiet) 

Thao luan chn de nghien ciru, ca so• vat chat, phAn 

mem, nguyen vat lieu...lien quan den a an tifit 

nghiep 

:. linerng can 	tty lify (6 titt) 

Tim hieu cac tai lieu lien quan va ma rOng dm chu 

a nghien dm 

CL01-CLO9 

TuAn 2, 3 

(50 tit) 

HQC via bao cao ve di tuvng nghien cfru, cac 

yeti t6 anh huang, quy trinh thuc hien... 

threrng clan tkr linc (12 tit) 

Nghien ciru 1(5/ ly thuyet va chuan bi thuc hien de 

an tai ph6ng thi nghiem. 

CLO1 - CL09. 

TuAn 4-11 

(180 tit) 

H9c vier' flux hien nghien dm, phan tich, luan 

gial, bao cao va thao luan voi giang vien hung 

d'an. 

Huerng clan tty hnc (60 tit) 

— Phan tich, danh gia ktt qua thu duvc 

— Viet t6ng quan a an t6t nghiep 

CLO1 - CL09. 

Tun 12 

(22,5 tit) 

Hoc vien trao di, thong nhat vai giang vien 

huang dan ye nOi dung nghien dm. 
CLO1 - CL09. 



Fkrifing d'an tvh9c (12 ti&) 

I-19C vien viet de an t6t nghiep. 

With giã ket qua h9c t4p 

Hoc vien bao ve De an tar& hi (long &rye thanh lap theo quyet dinh cua Nha 

truong. Diem danh gia throe thyc hien theo quy dinh cUa Nha truemg. 

Thong tin vi.1  giang vien 

9.1. Giiing vien 1 

- Ho vã ten: 	NguyLln Minh Vuong 

- Glide danh, hoc ham, hoc 	Giang vien hang 1. Pho elk) str, Tien Si 

- Email: nauvenminhvuong0,qnu.edu.vn 	Dien thoal hen he: 0962357469 

9.2. Ching via 2 

- Ho vã ten: Phan Thanh Hai 

- Chirc danh, hoc ham, hoc 	Giang vien hang III, Tien s/ 

- Email: phanthanhhaignu.edu.vn 	Dien thoai lien N.s.: 098960689 

Cac guy dinh chung 

Cam ket cita gimig viLish 
Thyc hien ding ke hoach dao tao cOa Nha 

• 

true/11g, ding tien dO. 

Yeu cu di vol hoc vien 

1 
H9C vien can tham dy day du va !loan thanh 

cOng viec theo lich lam viec duvc dieing nhat 

vai giang vien hung an. 

Tan thtt nghiem tile quy dinh trong phang thi 1 

nghiem. 

Quy dinh ye hanh vi trong qua trinh 

lam khoa luau 
Nghiem tile, tich eye tham gia thao Wan 

Quy dinh ve hoc vu Theo quy che ciao tao tin chi cita nha truOntz 

Cac quy dinh Milk CO diem Ong hoc nit ve alai dU hoc tap 



Binh Dinh, ngayqj thang411/nani 2020 

CLANG VIEN BIEN SOAN TRUONG BO MON 	TRI±ONG KHOA 

et 

PGS.TS.Nguy'en Minh Wang PGS.TSNguy'L Minh Viscmg TS. Nguye.'n Le Tuâii 

z(Wrea 
Phan Thanh Hái 

EU TRUONG 

U TWANG 
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