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1. MO TA CHIXONG TRiNH DAO T30 

1.1. Giai thqu v chtrcrng trinh dào to 

Chucmg trinh dao tao Thac a Vat lY chat fan cung cap cho nguai hoc nhiing kin thirc ca ban va 

viec nghien cüu cac tinh chat vat ly va img dung cüa cac vat lieu nhu kim loai, chat ban din, chat cach 

din, ch'at có tir 	clang tinh tha thong qua cac thuyet ca ban cua ca hoc ltrong tcr, din dr, 

quang, tinh tha hoc,.... Chuang trinh Vat ly chat fan twang den viec nghien cilru tinh chat, cac phucmg 

phap the tao vat lieu ran, dc bit la cac vat lieu rneri có dc tinh uu viet va tin dung han tnroc, dr do 

Oat tri6n cac ket qua nghien ciru cci ban, img dung cac ding nghe ngu6n thanh cac giai phap va sari 

pham cong nghe phuc vu nhu cAu da da.ng  ngay cang cao dm con nguai. 

Chuang trinh dao tao Thac si Vat ly chat ran chii trong vao viec dao tao ra nhung Thac si có dap 

dirc t6t, co dü nang luc va kin thirc phuc vu cho nhu cAu giang day, nghien ciru ca ban va irng dung, 

thich img vài cac doi hoi cao cüa nguan nhan luc hien nay. Ben canh do, chuang trinh dao tao con 

trang bi them cho ngued hoc nhiau k nang mm nhu: icy nang v giao tip, thuyet trinh, lap ke hoach, 

phan tich va tang hop thong tin, lam viec nhom, quan l diau hanh va dc bit la 1Cy nang trian khai 

*ng dung tir kat qua nghien cfru ca ban. 



1.2. Thong tin chung N4' chtrung trinh dao t3o 

Ten chuang trinh Vat 1' chit ran 

Ma chuyen nganh dao tao 8440104 

Tnremg cap bang Tnr6ng Dai h9c Quy Nhcrn 

Ten pi van bang Thac si Vat 1' (Master of Physics) 

Trinh dO dao tao Thac si 

S6 tin chi yeu cau 60 

Khoa quan li Khoa hoc Tr; nhien 

Hinh thirc dao tao Chinh quy; Vita lam vita h9c 

Theri gian dao tao 2 nam 

Di tugng tuyen sinh Theo quy dinh tai Khoan 1, Dieu 5 ciia Quy elle tuyen sinh va dao 

tao trinh dO thac si (Ban hanh kern theo Quyet dinh se 2705/QD-

DHQN, ngay 21 thang 10 nam 2021 dm Hieu tru6ng Trix6ng Dai 

h9c Quy Nhan). 

Thang diem danh gia Thang diem 10 cho tAt cá cac hinh thirc danh gia 

Dieu kin t6t nghiep Co dii dieu kin quy dinh tai Khoan 1, Dieu 12 theo Quy elle tuyen 

sinh va dao tao trinh d6 thac si ciia Truerng Dai h9c Quy Nhcm (Ban 

hanh kern theo Quyet dinh s6 2705/QD-DHQN, ngay 21 thang 10 

nam 2021 ciia Hieu truerng Tnrimg Dai hoc Quy Nhcm). 

Vi tri viec lam — Nghien dm vien trong cac vin nghien elm. 

— Giang vien trong cac truerng Dai h9c va Cao clang. 

— Giao vien trong cac tnremg Ph e thong Trung h9c. 

— Chuyen gia, chuyen vien, ki thuat vien, nghien dm vien tai cac ca 

quan chinh phii, doanh nghiep cong ngh'e, nha may san xuat c6 sir 

(Icing cac he th6ng may m6c nghien ciru va/hoac san xuat lien 

quan den linh Niue Vat 1S, Chat ran. 

— Chuyen vien, chuyen gia tai cac co.  quan quan 1' ve khoa h9c 

c6ng nghe tai cac thanh ph& tinh thanh trong ca nu6c. 

HQC tap nang cao trinh d6 Co the tip Mc h9c len trinh d6 Tien si khong chi a cimg chuyen 

nganh ma c6n c6 the h9c tip a cac chuyen nganh lchac dm nganh 

Vat 1S, trong va ngoai mac. 

Chuang trinh tham lchao 

khi xay dung 

— Quyet dinh s6 1982/QD-TTg ngay 18/10/2016 ciia Thu Wang 

Chinh phi' ve viec phe duyet Khung trinh d6 quec gia Viet Nam; 

— Thong tu s6 04/2016/TT-BGDDT, ngay 14/3/2016 dm BO truang 

BO Gido chic va Dao tat) ban hanh quy dinh ve tieu chuan danh gia 

chat lugng chuang trinh dao tao cac trinh dO dm giao chic dai h9c; 

— Quyet dinh s6 01/2017/QD-TTg ngdy 17/01/2017 dm Thu tiromg 

Chinh pfra ve viec ban hanh Danh rripc gido clvc, dao tao ciia he 
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. , thong grao due quec dan; 

Quyet dinh s6 543/QD-DHQN, ngay 17/3/2021 dm Hieu truemg 

Truemg Dai h9c Quy Nhon v viec ban hanh Quy dinh v viec ra 

sok, b6 sung, cap nhat va Oat trien chuang trinh dao tao trinh dO 

thac Si; 

Th6ng tu s6 17/2021/TT-BGDDT, ngay 22/6/2021 dm BO Gido 

due \fa Dao tao ve viec Quy dinh v chuan chuang trinh dao tao, 

xay dung, tham dinh va ban hanh chuang trinh dao tao cac trinh 

de dm gide) due dai hoc; 

Th6ng tu s6 23/2021/TT-BGDDT, ngay 30/8/2021 cUa BO Gido 

due va Dao tao v vi'ec Ban hanh Quy ch tuye'n sinh va dao tao 

trinh d thac 

Thong bao s6 2237/TB-DHQN, ngay 14/9/2021 dm Tnrong Dai 

h9c Quy Nhan v viec thing nhat met s6 nei dung ve chuong 

trinh va ka hoach dao tao trinh d Thac si. 

Quyet dinh s6 2705/QD-DHQN, ngay 21/10/2021 dm Hieu 

truang Tnrong Dai h9c Quy Nhan v6s viec ban hanh Quy dinh dao 

tao trinh dO thac si. 

Chuang trinh khung dao tao Chuyen nganh Vat 19.  chat ran cila 

truong Dai hoc Khoa h9c Hu& Dai h9c Sir phalli Ha Nei, Dai hoc 

Khoa h9c tu nhien — Dai h9c Qu6c gia Ha Ni; Vin Han lam 

Khoa h9c va Cong nghe Viet Nam; Chuang trinh dao tap Thac si 

Vat 1' cüa Dai h9c KU Leuven - Bi; Chuang trinh dao tao Thac Si 

Khoa h9c vat lieu — NFST. 

kin tu van, dinh huang xay dung va g6p chinh sira cüa cac 

nha khoa hoc, cac giang vien chuyen nganh c6 trinh dO chuyen 

mon cao va be day kinh nghiem cria cac Throng Dai hoc Khoa 

h9c Hu& Dai hoc Su pham Ha Ni, Dai hoc Khoa hoc tu nhien — 

Dai h9c Qu6c gia Ha NOi; Vin Han lam Khoa h9c \id Cong nghe 

Viet Nam,... 

16. Th6i diem cap nhat ban 

mo ta. 
11/2021 

1.3. Tritt 1ST giao due cüa Truirng Dai  h9c Quy Nhan 

Triet 1' giao dc cita Tnrong Dai h9c Quy Nhon ban hanh kern theo Quyet Dinh sa 3663/QD-

DHQN, ngay 28 thang 12 nam 2018 dm Hieu tnremg Tnremg Dai h9c Quy Nhan dugc phat Neu vai 

nOi dung nhu sau: Toan din — Khai ph6ng — Thuc nghiep. 

1.3.1. 1 nghia cut, Tri& 135 gido dye 
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- Toin (HO: Nha twang huang tori dao tao cac the h'e nguai hoc phat trien toan din ve tri tue, 

dao dim, the chat, nang khieu cá nhan trong timg linh vgc; dem lai cho ngtrai hoc nn tang Wing chac 

ve kin thirc, k5T nang nghe nghiep; c6 pham chit chinh tri, dao dirc tOt; Co six kit& va nang luc tham 

m5T a song va lam viec trong tried truetng Won thay di cüa Id hi. 

- Khai pitting: Nha tnrang huorng tai phat huy ti da ti6m nang ciia mi nguai hoc; tao moi truang 

hoc tap va ren luyen gifip nguai hoc phat trien nn tang kin thirc va nhang 	nang can thiet, chit 

Ong, sang tao, ttj tin, c6 kha nang thich irng vài sr thay di, c6 thirc hoc tap su6t di, dap frng nhu 

cu phat trien cüa cá nhan va dong gap cho xã hi. 

- Thtyc nghqp: Nha tnrong huang tai dao tao gan yeti thuc tin, nhu cu lao dOng; eh* trong dux 

hoc, thgc nghiep; trang bi nhung kin thdc, k"St nal-1g can thiet d nguai hoc c6 the thanh nghe, dap *rig 

yeu cu thuc tecüa cong viec va c6 kha nang phat trien tr nghe nghiep. 

1.3.2. Trill lj gitio ditc cita TrwlYng Dgi hpc Quy Nhan duvc chuyln tai vao chicon trinh dao 

trio nganh Thgc si Vett 135 chat rim 

Chuvng trinh dao tao nganh Vat 1ST chat ran 

Triet 1St On duc 

oh Truirng DHQN 

Toan 

din 

Khai 

pitting 

Thtyc 
nghib 

Kin 

thirc 

trong 

chuang 

trinh 

dao tao 

Khoi hen 

th*c chung 
HQC phan Triet hoc x 

KliOi kin 

thirc co.  sa va 

chuyen nganh 

Cac hoc phan 1ST thuyet x x 

Cac hoc phan thi nghiem, thuc hanh va thuc tap x x x 

De an tOt nghiep x x x 

Chuan 

dau ra 

cila 

chtrang 

trinh 

dao tao 

(PLOs) 

PLO1 

Ap dung va Oat trien dixgc cac kin thirc ca 

ban trong anti vue Vat 1S,  chat ran de giai quyet 

cac van de thgc tign thuOc chuyen nganh dao 

tao. 

x x x 

PLO2 
Van dung duot cac kien thirc lien nganh c6 lien 

quan vao linh vkrc chuyen mon. 
x x x 

PLO3 

Van dung duac cac kien thirc chuyen mon, 

phtrang phap nghien dm, chinh tri, xã hOi, 

quan 1ST va bao ve moi truang trong viec dinh 

huang, lap Ice hoach va to chirc thuc hien cong 

viec. 

x x x 

PLO4 

Co lq nang phan tich, fOng hop, danh gia dil 

lieu vã th6ng tin trong linh vuc Vat 1ST chat ran 

a dua ra gial phap xix 1ST cac van a mOt cach 

x x x 
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khoa h9c. 

PLO5 x 

Co lcS7 nang lam viec hieu qua trong m6t nhorn 

ma cac thanh vien ding nhau lanh dao, tao ra 

mai truang h9p tac vã ton tr9ng, thiet lap muc 

tieu, lap ke hoach thuc hien va dap ung cac 

muc tieu a ra, truyen dat tri thirc den ngithi 

ding nganh va nhang nguai khac. 

x x 

PLO6 

Co 1C.9 nang phat trien va img dung cac cong 

nghe nguon thanh cac giai phap va san pham 

cong nghe phuc vg nhu cau da clang ciia con 

nguai. 

x x x 

PLO7 

Co trinh d6 ngoai ngil tOi thieu tuang ducmg 

bac 4/6 Khung nang luc ngoai ngil Viet Nam; 

Co Ic5/ nang ngoai ngil trong viec hieu, ph6 bien 

tri thirc va phan bin cac vAn de chuyen mon 

trong linh ruc dugc dao tao. 

x 

PLO8 

Co kha nang phat hien, giai quyet cac vAn a vã 

dua ra nhang sang kin quan tr9ng trong linh 

vt.xc chuyen mon. 

x x x 

PLO9 

Co kha nang thich nghi, tu dinh huang vã 

huang can ngued khac trong linh vuc chuyen 

m6n. 

x x x 

PL010 

Co kha nang dua ra nhang ket luan, de xuAt va 

kin nghi co gia tri khoa h9c trong linh vuc 

chuyen mon. 

x x x 

PL011 
Co kha nang quan ly, danh gia va cai tin cac 

hot d6ng trong linh vuc chuyen mon. 
x x X 

PL012 
Co tu duy phan bien, bao ve va chiu trach 

nhiem ve nhang lc& luan chuyen mon. 
x x x 

1.4. Muc tieu ciia chtrung trinh din to (kY hieu: POs) 

1.4.1. Mtjc tieu chung 

Dao tao trinh d6 thac si chuyen nganh Vat lY chat rAn dinh huang img dung nhAm giup hoc vien 

c6 pham chit chinh tri, dao dire tot; c6 kin thirc khoa h9c nn tang \rang chAc; co kha nang lam viec 

dc lap, sang tao va co nAng luc phat hien, giai quyet nhiing vAn a thu6c chuyen nganh duac dao tap; 

Co kha nang phat trier' ket qua nghien cirti ca ban, ling dung cac c6ng nghe ngu6n thanh cac giai phap 

va san pham cong nghe phuc vu nhu cu da dang dm con nguai. 
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1.4.2. Myc tieu cy tha 

Thac si chuy8n nganh Vat 19 chit fin c6 kha nang: 

- V Men fink 
+ P01: Lam chii kin thirc chuyen nganh Vat Jr  chit fin; c6 the dam nhi8rn cong vi8c cüa chuyen 

gia trong linh vuc Vat 19 chit fin; c6 kin thirc t6ng hop ve phap luat, quan 1 va bac) v8 mai truang 
lien quan den linh vuc dugc dao tao. 

- Ve nang 
P02: Co k nang lam vi8c dc lap de phat trien va thir nghi8m nhung giai phap mcci, the ding 

ngh8 mai trong linh we &roc dao tao. 
P03: Co k9 nang hoan thanh cong vi8c phac tap, khong c6 tinh quy luat, khó du bao thu6c 

chuyen nganh dugc dao tao. 
PO4: CO k9 nang ngoai ngfr trong vi8c hieu, 016 Wen tri thirc \fa phan bin cac van de chuyen 

mon trong finh vuc dugc dao tao. 

- V mfrc tkr chü va trach nhif,m 
+ P05: CO nang luc phat hi8n va giai guy& cac vin d thu6c linh vuc Vat l9 chit ran. 

P06: Co kha nang tu dinh huomg phat tri6n nang luc cá nhan, thich nghi vai moi truang nghe 
nghi'8p thay di; CO kha nang din dit, plat huy tri tu8 tap the trong quan 19 va hog Tang chuyen mon; 
Co tu duy phan bin, bao v va chiu trach nhi8rn v nhinig kat luan chuyen mon; CO kha nang d xuat 
va kin nghi c6 gia tri khoa hgc trong linh vi,rc chuyen mon; Co khá nang quan 19, danh gia va cai tin 

cac hoat dOng trong linh vuc chuyen mon. 
1.5. Chun du ra cüa chircrng trinh dao tao (k9 	PLOs) 

Chuang trinh dugc thiet ke de dam bao hoc vien tet nghi8p dat dugc chuin diu ra sau: 

1.5.1. Va kian them 
Ap dung va OIL trien dirgc cac kin thirc co ban trong linh vuc Vat 19 chit rin d giai 

guy& cac yin d thirc tin thu6c chuyen nganh dao tap. 
Van dung dugc cac kin thirc lien nganh c6 lien quan vao linh vuc chuyen mon. 
Van dung dugc cac kin thirc chuyen mon, phuang phap nghien 	chinh tri, xA hi, 

quan 19 \fa bao vie moi twang trong vi8c dinh huemg, lap ice hoach va te chirc thirc hi8n cong vi8c. 

1.5.2. V'a 197 Wing 
Co k9 nang phan tich, teng hop, danh gia dti 1iu va thong tin trong linh vuc Vat 19 chit 

rin de dua ra giai phap xi 1' cac yin de mOt each khoa h9c. 
CO k9 nang lam vi8c hi8u qua trong mOt nhorn ma cac thanh vien ding nhau lanh dao, tao 

ra men tnremg hgtp tac va ton trgng, thiet lap muc tieu, 1p ke hoach thuc hi8n va dap ang cac muc tieu 

de ra, truyen dat tri thfic den nixed ding nganh va nhang ngued khac. 
CO k9 nang phat tri'en va üng dung cac ding ngh8 ngu6n thanh cac giai phap va san phim 

ding ngh8phuc vn nhu cAu da clang cna con ngtrai. 
CO trinh d6 ngoai ngit thi thiL Wang ducmg bac 4/6 Khung nang Luc ngoai ngir Vi8t Nam; 

Co k9 nang ngoai ngti trong vi8c hieu, ph 6 bin tri tithe va phan bin cac yin d chuyen mon trong 

linh vuc dugc dao tao. 
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1.5.3. 1/.e merc ty. chii vet trach nhiem 

Co kha nang phat hien, giai guy& cac van de va dua ra nhirng sang kin quan tong trong 

linh -we chuyen mon. 

Co kha nang thich nghi, tv dinh huang \fa htrang dan nguai khac trong linh vuc chuyen 

mon. 

Co kha nang dua ra nhang ket luan, de xuat va kin nghi c6 gia tri khoa hoc trong finh 

\roc chuyen man. 

Co Icha nang quan1S/, dánh gia va cai tin cac hoat dOng trong linh vvc chuyen mon. 

Co tir duy phan bin, bao ve va chiu trach nhiem v nhimg ket luan chuyen mon. 

Ma tefin Inv tieu va chub' dan ra cfia chtrang trinh dio to PLOs 

Muc 

tieu 

(POs) 

Chufin Elfin 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 

1.6. Phtrung phi') gifing d4y - hoc tap vã pluming phap danh gia 

1.6.1. Phirang phew giang dgy - 

- Chun bi ccia giang vien 

+ Giang vien nghien elm m(ic tieu dao tao cüa chuang trinh dao tat), khung chtrang trinh, hoc 

phan de xac lap moc tieu, Kra chon nOi dung, phirang phap, d tO chirc day hoc dat hieu qua cao nhat. 

+ Giang vien chuan bi day du h6 so theo yen cau: tap bai giang và trang thiet bi can thiet phvc vii 

giang day. Tap bai giang phai the hien ro dirge mvc tieu, ni dung, phucrng phap, phuang tin, 1c51 

Wang, trinh tv, nOi dung giang day. Mvc tieu cüa mtii tit hoc, nOi dung giang day phai phü hgp vth 

mvc tieu chung cüa hgc phan (kh6i kin thirc), chuan kin thirc, 1c9 nang, phii hop vai chuang trinh 

dao tao.  Ni dung kin thirc trong tap bai giang phai th6ng nhat vài nOi dung kin thirc cna a cucmg 

chi tit bai giang dä dugc thong qua tai Hi ding Khoa va dugc Hieu twang phe duyet. Ni dung hgc 

tap phai gan yeti mvc tieu giang day va chumg trinh dao tao. 

+ Plnrang phap giang day dugc sir ding phai phü hgp vai nOi dung kin thirc can truyen dat va 

pha hop vai dei Wong nguai hoc, ket hop nhieu phucmg phap day hoc khac nhau trong mOt hoc phan. 

- Cdc phwang phap giang dyy - hec 

+ Giang day truc tip: Thuyet giang; Dam thoai, van dap. 

+ Giang day gian tip: Cau h6i ggi mer; Giai quy6t van de. 
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+ H9c tap trai nghiem: Thvc hanh, thi nghiem, thvc tap 

+ Giang day tucmg tac: Thao luan, Seminar. 

+ I-19C tap dee lap: Bai tap cá nhan, chü d tv  hoc; Nghien cfru. 

MOi quan h Oita chuin dAu ra (PLOs) Ara phtrong phap giang c1437- hgc tAp 

Phtrong phap 
giang cl#37- hcc tAp 

ChuAn dAu ra (PLOs) 

1 2 3 4 5 6 7 8 9 10 11 12 
I. Grang dor trtrc tip 

Thuyet giang x x x x 

Dam thoai, van dap x x x x x x x x x x 

II. Giang clAy gian tip 

Cau hoi goi ma x x x x x x x x x x 

Giai quyet van de x x x x x x x x x x x 

III. Illy tAp trail nghqm 

5. Thvc hanh, thi nghi'em, thvc 
tap 

x x x x x x x x x 
x 

IV. Gang &ay twang tic 

Thao luan x x x x x x x x x x x 

Seminar x x x x x x x x x x 

V. 119c tAp dc lAp 

Bai tap ca. nhan, chU de tkr hoc x x x x x x x x x x x 

Nghien ciru x x x x x x x x x x 

- Gil tin ruing cao chat luvng doy h9c 

+ Cht tivng st'e clung cac phuang phap cluy hoc theo hteang phat trien nang ltec ngteeri h9c, phat 

huy ti da tinh tich cvc, sang tao, chfr dOng cüa hoc vien. De thvc hien duet dieu nay, giang vien can 

phai chü trong phat huy cac chirc nang tam 1, kha nang tu duy dec lap, sang tao thong qua viec tao 

dieu kien cho hoc vien &roc thao luan, trinh bay cac quan diem, tu duy v cac vAn delien quan den 

hoc phAn giang day; phei hop az phuang phap giang day khac nhau met each hop ly plifi hop vai tang 

di Wong nguai h9c va bei canh et,' the, Ur do giiip nguai hoc chi' deng tv te chirc nghien cu, h9c tap; 

tich cvc tim hieu, kham pha, l'inh hei nhCing tri thirc va kj,  nang theo chuAn dAu ra cüa hoc phAn. 

+ Sie clung COI teu ca so vat chat, phteang tin giang clgy, hoc tap: Nha truarng cAn có k hoach 

dAu tu va stir dung hieu qua cac co so vat chAt, phuang tin, tai 1iu phvc viii cho c6ng tac cho giang 

day, nghien can khoa hoc va hoc tap oda giang vien va hoc vien; Tang ming va mO rang sr hop tac 

glib nha tnrang vai cac co sa san xuAt, cac vin, truang dai h9c, cac te chfrc, ca nhan,...trong va ngoai 

nuac de tao dieu kin thuan lvi, van deng cho viec xay dvng, *rig dung va sfr dung hieu qua co sa vat 

chat, k5,  thuat, cong nghemOi, hien.  ciai, nang cao chAt luong gido due va dao too. 

8 



1.6.2. Phw0ngphap dank gici 

* Thang &int danh 

Sir dung thang diem 10 cho fat ca cac hinh thdc danh gia trong hoc phan 

* Hinh them, tieu chi deinh gia va Ming so ctdm 

a. HQC pan thuyet 

STT 
danh gia 

Hinh thtic Trung 
Tieu chi danh gia 

s6 

1 Qua trinh 

Thy thuOc vao dc diem cila timg hoc phan cu the ma giang 
vien có the cho hoc vien thuc hien mOt hoac ket hop cac 
phtrorng phap danh gia sau: 
* chuyen can: Mix dO tham gia day du va tich cue cac buoi 
hoc. 
* Bai tap ve nha: Bai lam dung \fa day dn. 
* Bai tap tgi lop: Bai lam dung, the hien quan diem cá nhan 
* Bai thuyiet trinh: Chan bi, nOi dung, k-y nang truyen dat. 

* Bai dux hanh: Bai lam thing. 
* Thao luan, hogt d.ong nhom: Chan bi, nOi dung kin thirc, kSi 

nang truyen dat, soi n6i, the' hien duot quan diem cá nhan. 

400/ 

2 Cu6i 14 

Thy thuOc vao dc diem dm tUng hoc phan cu the ma giang 
vien có the cho hoc vien thuc hien mOt trong cac phtrong phap 
danh gia,sau: 	, 
* Bai kiem tra viet: Can dr vao dap an de danh gia. 
* Bai bao cao viet: 

- Hinh thirc: Dung quy dinh 
-1\TOi dung: Dap Ung yeti cau nOi dung thong tin 

* Bai thuyk trinh: Chuan bi, nOi dung, k5,  nang truyen dat. 
* NU thi van dap: Bai lam dang, nOi dung kin thirc, k'S", nang 

truyen dat, the' hien ducic quan diem cá nhan. 

60% 

H9c phan thi nghiem - thuc hanh 

Diem hoc phan thi nghiem, thvc hanh la diem trung binh Ong cña cac bai thvc hanh 
trong hoc dugc lam troll den mOt chir so thap phan. 

Hoc phan thuc tap 

STT Hinh thfrc 
danh gia 

Tieu chi danh gia 
Trung 

s6 

1 Qua trinh - Di'i'm danh gia cfia dun vi dux tap 40% 

2 Cutii 14 
-Belo ccio thvc tap: Hinh thdc va nOi dung trinh bay bao cao 
viet va noi 

60% 

* Phero.ng phcip danh giá 

9 



Phucmg phap danh gia dugc sir dung trong chtrang trinh dao tao nganh VAt 1 chAt rAn duvc chia 

thanh 2 loai chinh: Danh gia tin trinh va Daub gia to'ng 

Din giai d mo tã cac phucmg phap danh gia nhu trong bang: 

Ma tr4n quan 4 gifra phtrang phi') danh gia NIA chuAn dAu ra (PLOs) 

Phuang phap danh 
gia 

x 	x Chuan dau ra (PLOs) 

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

I. Dinh gia tiin trinh 

Bai tap v&s nha x x x x x x x x x 

Bai tAp tai 14 x x x x x x x x x x x 

Bai thuy& trinh x x x x x x x x x x x 

Bai thuc hanh x x x x x x x x x x x 

Thaolu4n, hog 
dOng nhom 

x x x x x x x x x x x 

II. Dinh gia t6ng ket 

6. Bai ki&n tra vi& x x x x 

7.Baibao cao viet x x x x x x x x x x x 

Bai thuy& trinh x x x x x x x x x x x 

Bai thi vAn dap x x x x x x x x 

10.Bao cao thvc 
hanh, thuc tAp 

x x x x x x x x x 

2. MO TA CHUONG TRiNH DAY HOC 

2.1. Can true chtrang trinh dy hyc 

STT Kit& Men thtic, so tin chi 
A „ So tin chi 

B.At buOc Ty chcn 

I Phan kin thin chung 03 

Tri& hoc 03 

II Phan kien thIrc co so' va chuy'en nganh 28 20 

11.1 Cac kw ph ;an bid buOc 28 

11.2 Ctic hpc phjn ty• ch9n 20 

III De an ttot nghib 09 

Tting: 
40 20 

60 
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- Phan kin thirc chung gam 01 h9c plan: Phan kin thirc chung gulp nguoi h9c c6 kin thirc 

Wing chac v nhimg van del luan chung v triet hoc n6i chung va triet hoc Mac— Lenin n6i rieng, dc 

bit la cac van de ve the giai quan duy vat khoa hoc va phucmg phap luan bin chirng h9p 15f, va van 

dung cho hot Ong nhan thirc va hoat d6ng thuc ti"e'n cila con nguoi. 

- Phan kin thirc co' so• va chuyen nganh gam 24 h9c phan (bao gjm 11 h9c phdn bt buOc, 

va 13 h9c ph ;an ttr ch9n): Phan kin thirc casà va chuyen nganh gulp cho nguai hoc c6 kin thirc co.  

ban ve cac hien tugng vat 19 va tinh chat dac trung cüa vat lieu ran, ve nhang img dung ca ban va tiem 

nang ciia chat ran trong nhang linh vue cong nghe hien dai; Co kin thirc \ding chic và chuyen sau 

phuang phap the tao, tinh chat dm vat lieu ran, dc bit la vat lieu rnoi va *rig dung chimg trong nhieu 

rinh virc quan tong trong cu6c s6ng con ngu6i; Co kha nang sir dung cac phan mm chuyen dung de 

phan tich, xir lY va danh gia tinh chat va irng dung dm vat lieu dap img yeu cau cong viec; Co icy.  nang 

tet trong viec thirc hien nghien cliru va viet bai bao cao khoa h9c, phat tri'en kin thirc ca ban, irng dung 

cac cong nghe g6c thanh cac giai phap va san pham cong nghe phuc vu nhu cau dux tin dm con 

nguoi; Co k9 nang thuyet trinh, chuyen tai ph 6 bin kin thirc den nguoi khac; Co tu duy phan bin va 

c6 lap luan, giai guy& cac van a lien quan den Vat 19 chat ran; Co kha nang lam viec CIOC lap, lam 

viec theo nhorn va c6 dao dirc nghe nghiep. 

- Be an tOt nghiep: 1-19C phan nay cung cap cho hoc vien ca hi tham gia thirc hien m6t n6i dung 

nghien elm (thirc nghiem, 19 thuyet — thuc nghiem, giai phap hoac san pharn ding nghe irng dung trong 

thirc tin) lien quan den linh vue Vat 19 chat ran duoi su huomg clan cüa giang vien. 

2.2. Ma tr4n tha hien sty thing gap cüa cac khai kin thin vac, viec dat chuan din ra cüa 

chtrung trinh dao to 

Khai kian thtk 
A So 

TC 
Ti le 

PLOs 

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

1 
Phan kin thtirc 
chung 

03 5,0% xxxx x 

2 
Phan kin thtic ca 
so' va chuyen 
nganh 

48 80,0%xxxxxxxx x x x x 

2.1 Cac h9c phan bat 
bu6c 

28 46,7%xxxxxxxx x x x x 

2.2 Cac h9c phan iv 
ch9n 20 33,3%x x x x x x x x x x 

3 Da fin tiit nghiep 09 15% xxxx xxxx x xx 

Chü thich: L = Mirc thap; M = Muc trung binh; H = Mirc cao 
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2.3. Danh sach cac hQc phan 

TT 
Ma 

hcc phan 
Ten hQc phan 

Hoc 

kY' 

Khoi luvng tin chi 
Ma HP 

hoc 
truck 

Khoa 
quart 

1ST HP 

Ghi 
chti 

Tong LT BT 
TH 

TN 

I. Phan kin fink chung 3 

Phan bit bu§c 

Tri:et hoc 

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

II. Phan kitn fink co • ser va chuyen nganh 48 

Ill. Phan bat bilk 28 

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

3. VLCR 503 
Ca h9c WIT dr nang 
cao 

1 2 1 1 0 KHTN 

4. VLCR 504 
Vat 1S7 cha't ra'n nang 
cao 

1 3 2 1 0 KHTN 

5. VLCR 505 
vat 1S/ va Gong ng 
vat lieu nano 

1 3 3 0 0 VLCR 504 KHTN 

6. VLCR 506 
Cac plurong phap phan 
tich cAu frac tinh the va 
hinh thai h9c 

2 2 2 0 0 VLCR 505 KHTN 

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

VLCR 504 
KHTN 

8. VLCR 508 
Vat lieu va Linh ki41 

- 
ban clan 

2 3 1 1 1 VLCR 505 KHTN 

9. VLCR 509 T1nrc tap t6ng quan 2 2 0 0 2 VLCR 505 KHTN 

10. VLCR 510 
Phuong phap quang 
ph t) trong nghien ciru 
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 dt 3 4 0 0 4 VLCR 509 KHTN 
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TT 
Ma 

hoc phan 
Ten hoc phan 

Hoc 

kk 

Khiii limn tin chi 
Ma HP 

hoc 
trtrifrc 

Khoa 
quail 
ly HP 

Ghi 
chti 

TO'ng LT BT 
TH 

TN 

VLCR 511 

112. Phan ty. ch9n (20/33 TC) 20 

13. VLCR 513 
Pluming phap NCKH 
nang cao 

1 2 2 0 0 KHTN 

14. VLCR 514 
Cu trite dien tir va lien 
1c6t trong phan tir va vat 
ran 

1 2 1 1 0 KHTN 

15. VLCR 515 
LY thuyet nhom va img 
dung trong Vat ly chit 
fan 

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 *lig 
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 tit 3 2 2 0 0 VLCR 508 KHTN 

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

21. VLCR 521 Vat lieu dr va *rig dung 3 3 2 1 0 VLCR 504 KHTN 

22. VLCR 522 Ca sa vat lf tinh toan 2 3 2 0 1 VLCR 503 KHTN 

23. VLCR 523 Cam bin va ung dung 3 3 3 0 0 VLCR 508 KHTN 

24. VLCR 524 Nang luong tai to 3 3 1 1 1 VLCR 504 KHTN 

25. VLCR 525 Vat ly moi trtrOng 3 2 2 0 0 VLCR 505 KHTN 

III. De an tOt nghqp 9 

26. VLCR 526 De an tiit nghi0 4 9 9 
VLCR 511 

VLCR 512 
KHTN 

pC6ng Ong 60 
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VLCR - 
nang cao 

(3,0)  

Tr chon 1 
(4 TC) ) 

cVL&CN 
—0' nano 

(30  

	I 	' 	 

VL&LK 
Ban clan 
(2,1)   

Thuc hanI0 
VLCR I 

(0,2) 

Thac tap 
tong quan 

(0,2)  
1 

2.4. So do chu.ong trinh giang c143,  

HK 1 
(17 TC) 

TriL hoc 
(3, 0) 

An toan 
lao dOng 

(2,0) 

CHLT _ 
nang cao 

(2, 0) 

4, 	4,  
HK 2 Ta chon 2 Cac PP Pi' ppQp 

(17 TC) (6 TC) 
( 

CTTT&HTH NCVR 
(2,0) (2,0) 

HK 3 
(17 TC) 

Tu chon 3 
(10 TC) 

Thac hanh 
VLCR 

Thuc tap 
chuyen de 2 

(03) 	) (0,4) 

HK 4 
(9 TC) 

Danh sich cac h9c phAn 	CHQN 

(

Tu chon 1> 
(4 TC) 

PPNCKH 
nang cao 

(2, 0) 

CTDT&LKT 
PT&VR 
(2,0) 	) 

( LTN&UD 
trong VLVR 

(2, 0) 

(

Tu chon 2) 
(6 TC) 

Vat lieu quang 
va irng clang 

(3,0) 

Vat lieu 
TM&UD 

(3,0) 

Ca kr Vat ly 
tinh toan 

(2, 1) 

Vat lieu tir 
& UD 
(3,0) 

VL Polymer 
& composite 

(3,0) 

Cam bin & 
img clang 

(3,0) 
Ta chon 3> 
(10 TC) 

( 

Cong nghe vi 
dintir  
(2,0) 

Thong tin 
quang 
(2,0) 

Vat ly m8i 
tnrong 
(2, 0) 	J  

Nang lucmg 
tai tao 
(2, 1) 

Chu thich: 

Khen kin thuc chung De an tOt nghiep 

Kin thirc co so.  \fa chuy'en nganh Hoc phan h9c trtnk -----°' 

HOC phan thvc hanh, thcrc tap * HOC phan song hanh 

Ten h9c phan (x,y) 

voi x: SO tin chi 1' thuy6t, bai tap, thao luan; 

y: SO tin chi thi nghiem — thvc hanh. 
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2.5. Ma tran the' hien sr &nig gap cüa cac hoc phan vao viec dat chuan dau ra cüa chirong 

trinh dao tao PLOs 

TT H9c phan 
PLO 

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

 Triet hoc x x x x x 

 An toan lao dOng x x x x 

3• 
Ca hoc lixgrig tir nang 
cao 

x x x x x 

 Vat ly chat fan nang cao x x x x x 

 
Vat lY va cong nghe vat 
. 

lieu nano 
x x x x x x x 

 
Cac pinrang phap phan 
tich cau true tinh the va 
hinh thai hoc 

x x x x x 

 Thkrc hanh VLCR 1 x x x x x 

 
Vat lieu va linh kien ban 
- 

dan 
x x x x x 

 Thkrc tap t6ng quan x x x x x x x x x x x 

 
Phuung phap quang pho 
nghien dm vat ran 

x x x x x 

 TInrc 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 

 
Phuung phap NCKH 
nang cao 

x x x x x 

 
Cau true dien tir' va lien 
ket tong phan tii va vat 
ran 

x x x x x 

 
Ly thuy'et nhom \fa 'Ling 
dicing trong Vat lY chat 
ran 

x x x x 

 
Vat lieu Polymer va 
Composite 

x x x x x 

17- Vat lieu quang \fa frng x x x x x 
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TT finc phAn 
PLO 

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

dung 

 
Vat lieu thong minh va 
, " 
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 tir va irng dung x x x x x 

 Ca s6 vat ly tinh toan x x x x x x x 

 Cam bien va img dung x x x x x 

 Nang lugng tai tao x x x x x 

 Vat lY moi tracing x x x x x 

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

2.6. MO ti torn tat the tine phAn 

2.6.1. [TNTH 501], [Trik h9c], 13 TC] 

Mon hgc Co 4 chuyen de: Chuang 1 g'Orn cac nOi dung ve dc tnmg cila triet hgc phucmg Tay, 

triet h9c phucmg acing (trong do c6 tu Wong triet hgc Viet Nam, 6 muc gian lugc nhAt) va triet hgc 

Mac. Chucmg 2 g6m cac nOi dung nang cao ve triet hgc Mac-Lenin trong giai doan hie'n nay va vai tr6 

the' gioi quan, phircmg phap luan cüa no. Chucmg 3 di sau han vao quan h Wang h giira triet hoc vii 

cac khoa hoc, lam fa' vai tr6 thegii quan va phaang phap luan cüa triet hgc di vâi sij Oat trien khoa 

hgc va dei vai viec nhan thirc, giang day va nghien ciru cac di tugng thuOc linh vvc khoa hgc tv nhien 

va cong nghe. Chucmg 4 phan tich nhitng van dev vai tro cna cac khoa hoc di vi 	seng xã hOi. 

2.6.2. [VLCR 502], [An loan lao Ong], [2 TC] 

Hoc phAn nay cung cap cho ngueri hgc cac kin thirc co ban ve an toan lao dOng ninr: An toan khi 

sir dung cac thiet bi din, an toan trong moi truang lam viec c6 hoa chit dc hai, an toan khi van hanh 

cac thiet bi chiu ap lirc,  cac thiet bi birc xa, an toan trong moi tnrong lam viec c6 chay ne va cac che dO 

chinh sach ve an toan lao dng. Sau khi h9c xong hgc phAn nay, nguai h9c n'am yang dugc nhimg nOi 

dung co ban ve an toan trong lao &Ong, tir do c6 cac bin phap phong tranh d bao ve ban than trong 

qua trinh lam viec tai phong thi nghiem va cac co sâ san xuAt. 

2.6.3. [VLCR 503], [Co h9c luvng ming cao], [2 TC] 
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Ni dung h9c phin duqc xay dung trong 5 chucmg. Chuang 1 khai quat lai cac ca 

co h9c lueng tir. Chuang 2 trinh bay mOt s6 phuang phap gin dimg de giai phuang trinh 

Schrodinger. Chuang 3 trinh bay IST thuyet tan xa lucmg tir. Chucmg 4 trinh bay khai quat ca 

h9c lucmg tir tuang di tinh nhu phuang trinh Klein-Gordon, phuang trinh Dirac, phuang trinh 

Pauli..., va mOt s6 khai niem ca ban. Chuang 5 la cac phuang phap lucmg tir hoa thir 

H9c phan thuOc kh6i kin thirc co sâ, trang bi cho bee vien kin thirc oe c6 the' tier, thu 

cac h9c phin thuOc kh6i kin thirc ca so va chuyen sau trong chuang trinh dao tao, ding thOd 

cac kin thirc nay la cin thiet d c6 the phan tich cac ket qua trong qua trinh nghien 

2.6.4. [VLCR 504], [Vit 135 chin rii n tiling caol, [3 Tcy 

Ni dung hoc phin duoc trinh bay trong 7 chuang. Chuang 1 trinh bay cac lchai niem 

ca ban ve cu tritc va tinh di ximg cüa tinh the, mang dao, vimg Brillouin va sir nhiL xa 

song. Chucmg 2 xet dao dOng nguyen tir trong mang tinh the theo quan diem ca hec lucmg 

luting tr hoa dao deng mang, khai niem ve phonon va tuang tac phonon—phonon. Chuang 3 

trinh bay ve trang thai cüa din tir trong tinh the, cu tritc vang fling luong va cac phucmg 

phap 1ST thuyet de xac dinh n6. Chucmg 4 trinh bay veh fermion nhu din tir trong chit fin va 

din tir trong ban ddn, cac ham tang thai va cu tritc yang ning luong, sr phan b6 din tir. 

Chucmg 5 va Chucmg 6 trinh bay tinh chit cüa chit fin khi &roc dt trong truong ngoai. 

Chuang 7 trinh bay cac cu tritc nano (he thip chieu). H9c phin thuOc kh6i kin thirc co sâ 

nganh, trang bi cho h9c vien kin thirc de c6 the tiep thu cac h9c phdn thuOc kh6i kin thirc co 

sâ va chuyen sau trong chucmg trinh dao tao, deg thoi cac kin thirc nay la cin thiet a c6 the 

phan tich cac ket qua trong qua trinh nghien ciru. 

2.6.5. [VLCR 505], [Va:t Ova cong ngh? vt)t WO nano], [3 TC] 

HQC phAn nay gioi thieu cho h9c vien nhfing kin thirc co ban va nang cao v vat 1St nano, khoa 
h9c va cong nghe nano, cac üng dung hien nay va xu the' áp dung ding nghe nano trong Wang lai. Giâi 
thieu chi tit v cAu true, tinh chAt va Ung dung cüa cac loai vat lieu nano. Mc bit, h9c phAn nay se 
trinh bay cac phuong phap che.  tan vAt lieu va linh kin nano ding nhu kha nang irng dung dm vat lieu 
nano lieu biL trong cac linh vuc elm cuOc stifig. 

2.6.6. [VLCR 506] Cac phirong phap phan tich can trtic tinh the va hinh thai kw], [2 TC] 

H9c phin giri thieu cho hoc vien ca so. 1ST thuyet va nguyen 1ST thuc hien dm cac 

phuang phap nhiL xa (nhie'u xa tia X, nhi6u xa din tIm, nhi.eu xa notron), Cac phircmg phap 

hien vi (hien vi quang h9c, TEM, STEM, SEM); cac phucmg pita') hien vi du do quet (hien vi 

luc nguyen tir (AFM), hien vi dAu do quet hieu img xuyen ngim (STM), hien vi luc tir (MFM), 

hien vi quang h9c quet tn.ramg gin (SNOM) 

17 



2.6.7. [VLCR 507], [Thge hanh VLCR 1], [2 TC1 

HQC phAn nay trang bi cho hoc vien cac kin auk ca ban va: co sa 1S/ thuyat, cac dc trung, cac 

tinh chAt cüa vat rAn; tinh chAt din, nhiet-din, quang-din dm vat 1iu (kim loai, ban clan), tinh chat 

tir dm vat lieu tir (sAt dr, ferrit tir). D6ng thai h9c phAn trang bi cho h9c vien nhimg ki thua't thirc 

nghiam co ban trong viec khao sat va nghien ciru cac tinh chAt cüa vat lieu, xac dinh cac thong se; dc 

tnmg cüa vat lieu kim loai, vat lieu ban dAn, vat lieu dr: dO dAn din hay din tr& suAt, h s6 nhiet din 

tra, d6 ring \ding cam, mire nang luang Fermi, nting d6 hat dAn din, dO linh dO dm hat dAn din, hieu 

dien tha tip xfic, nhiet dO Curie, cam ung tir du, cam Ung tr bao hoa, tr tnrang khang, dc thing V-A. 

Tren co sâ nhfing kin thirc dugc trang bi, h9c vien có tha tin hanh cac thi nghiam nghien cuu va vat 

lieu, vat chAt rAn. 

2.6.8. [VLCR 508], [Veit lieu va Linh kien ban 	MY 

HQC phAn trang bi cho nguai hoc kin thirc co ban v6 cAu truc tinh tha,cAu truc viing nang lirong 

cüa chAt ban dAn; khai niem, tinh chAt va dc trung co ban dm vat lieu ban clan; Phan loai vat lieu ban 

dAn va cOng nghe nu6i dun tinh tha ban dAn; Tip xüc kim loai-ban dAn, chuyan tip p-n dang chat, 

chuyan tip p-n di chAt, eau tn:ic MOS; Co cha hog &sing va ling dung cac linh kin ban din thOng 

dung nhu diode, Transistor lireing cue (BJT), Transistor Oat xa tnrang (JFET, MOSFET) va mOt s6 

linh kin quang din hr thong dung nhu diode phat quang, pin inAt trai, photodetector va laser ban dAn; 

Ban dAn có kich thirac nanomet. Ngodi ra, h9c phAn can gii thieu cho h9c vien m6t s6 bai thirc hanh 

lien quan dan khdo sat anh hue:mg cüa nhiet d6 len dc tnrng IV dm diode p-n, qua trinh cha tao cac 

vat lieu ban dAn có kich tint& nano va nghien cfru sir thay d6i tinh chAt din dm vat lieu ban dAn cc') 

kich thirac nano trong cac diau kin moi trithng khac nhau nhu anh sang, moi truong khong khi,... 

2.6.9. [VLCR 509], IThirc tçip t Iong quaff, [2 TC] 

HQC phAn nay cap nhAt kin thirc th-krc t'a cho nguai h9c clang tham quan thirc ta tai cong ty/ 

doanh nghiep, ph6ng thi nghiem tai cac vin nghien cfru / co so' giao chic hoc bang hinh thirc trao d6i 

chuyen m6n vci cac chuyen gia.trong linh vixc chuyen mon dao tao thong qua cac bao cao chuyen da. 

2.6.10. [VLCR 510], [Phtrang phcip quang phi; nghien caw vtit  r€nJ, [2 TC1 

HQC phAn nay cung cap cho nguai h9c kin thirc co ban vacac phirang phap quang ph 6 trong 

nghian dm chat rAn nhu phucmg phap ph 6 nguyen hr va phan phucmg phap ph 6 din hr, phucmg 

phap ph6 tia X, phuang phap ph 6 ion. Ben canh do, h9c phAn cling trang bi cho ngir6i h9c kS7 Wang lam 

viec nhom, k5 nang thuyat trinh va cach tu duy khoa h9c. 

2.6.11. [VLCR 511], [Thyv hanh VLCR 2], [3 TC1 

HQC phAn thu6c khoi kin thirc chuyen nganh, n6i dung gm co 10 bai thvc hanhlien quan dan 

cha tao vat lieu cAu true nano gm: Phuang phap thity nhiet (hydrothermal), quay din 
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(electrospinning), CVD nhiet (thermal CVD), phlin xa (sputtering), phun phü va quay phi' (spray & 

spin coating); do tinh chit hip thy quang bang UV-Vis, do thuOc tinh din boa bang phuong phap quet 

tuyen tinh va quet yang; dung phan mm Origin de xir 19 s6 lieu vá danh gia ket qua. 

2.6.12. [VLCR 512], [Thyr tlp chuyen di], [4 TC] 

HQC phan nay giftp cho nguoi hoc tham nhap m8i truong lam viec chuyen nghiep thyc te, hgc 

hoi cac kinh nghiem chuyen mon tai don vi thirc tap (cong ty, doanh nghiep, phong thi nghiem tai cac 

vin nghien cfru hoc tai co sa gido dpc), cach t6 chirc hot dOng va quan 19 tai dcm vi thirc tap; Van 

dyng nhang kin thirc va k9 nang cid hoc a Ung dung vao moi trueng lam viec thirc te mOt each hieu 

qua. Neu vi dieu kin khach quan khong the den tryc tip don vi thirc tap, nguari h9c CO the lam viec, 

trao di kinh nghiem ding nhtr theo doi cac t6 chirc hoat dOng cüa c6ng ty th6ng qua hinh thirc tryc 

tuyen dtrori six htrang dan dm don vi thirc tap. 

2.6.13. [VLCR 513], [Phuying phrip NCKH 'tang cao], [2 TC] 

PhIrcmg phap nghien clry khoa hoc nang cao trong chucrng trinh dao tao la mOt hoc phan bat 

buOc nam trong phAn kin thirc chung, c6 quan he chat che vâi cac mon h9c khac thuOc kh6i kin thirc 

chung va .kh6i kin thirc co sO, chuyen nganh. HQC phan cung cip cho nguoi hoc nhang kin thirc co 

ban ve khoa hoc va nghien can khoa hoc (NCKH); ban chit logic dm NCKH; cac gia thuyet khoa hoc; 

phuong phap thu thap va xir 1 dir lieu (tai lieu va s6 lieu); trinh ty NCKH va cach thuc thyc hien mOt 

tai nghien cu, luan van t6t nghiep; vi6t bao cao khoa hoc (bai bao, luan van, poster, soan trinh 

chieu/thuyet trinh d bao cao. Ngoai ra h9c phan con cung cip cho hoc vien cac kin thirc ye quyen sâ 

hay tri tue. 

2.6.14. [VLCR 514], [au frac dien ter vit lien kit trong phlin ter WI v'ett riin], [2 TC] 

H9C phan nay giai thieu cho hoc vien nhiing kin thirc co ban va nang cao ve phuong trinh 

Schroedinger, tinh chit co hrong tir dm electron; cau true din tiE va cac loai lien ket trong phan tix' va 

vat ran; vai tre cüa cac lien ket trong viec xac lap nen cac dac tinh dAn din, cac tinh chit quang, tinh 

chit tir; cling nlux cac xu huang lien ket va hinh thanh clatt truc cüa cac tinh the ran. 

2.6.15. [VLCR 515], [Lii thuyit nh6m vet erng dung trong V'Yt lj chit rein], [2 TC] 

Giai thi'eu co so.  19 thuyet nhom, bieu din nhom, cac phuong phap 19 thuyet nh6m, cac loai 

nh6m nhu nh6m diem, nh6m khong gian, nhom quay, nh6m Lie... lir do, c6 the bin nhieu phép toan 

di ximg phirc tap thanh mOt dai s6 tuyen tinh don gian hcrn va iEng dyng vao nghien ciEu cac he luong 

tir; *rig ding 11 thuyet nh6m vao viec phan loai cac trang thai nguyen tir, hat nhan va vat li hoc cac hat 

co ban. 

2.6.16. [VLCR 516], [Veit lieu Polymer I'd Composite], [3 TCY 
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Hgc phan bao gem nhirng kin thirc ve vat lieu polymer: khai niem, cu tritc, tinh chat, phan loai, 
phucmg phap teng h9p, irng dung cüa cac loai vat lieu polymer. Hgc phan bao gem nhang kin thirc ve 
composite: khai niem, thanh phan, phan loai, img dyng,m6t se loai composite thong dung, nguyen lieu 

va cong nghe che tao composite. 

2.6.17. [VLCR 517], [Veit 1iu quang và zing dyng], [3 TC] 

1-19C phan cung c'Ap cho hgc vien cac kin thirc lien quan den cac hien Wong hap thy, phan xa va 
Oat xa dm vat lieu quang, ca cite va ding hgc dm hien Wong quang phat quang va nhiet Oat quang. 

Ngoai ra, hgc phan ding trang bi kin thirc ve quang ph e oh vat ran din m6i, Oat quang cüa cac chat 

ban clan va cac phuang phap thuc nghiem do dac, phan tich va tinh toin cac th6ng sa dc trung cho 

tinh chat quang cüa vat lieu quang, vat lieu quang chuyen dei nguoc, cham lugng tü va img dung. 1-19C 
phan cling de cap cac irng dung nei bat dm vat lieu quang trong chieu sang ran, do lieu birc xa va danh 

dau sinh h9c trong y sinh. 

2.6.18. [VLCR 518], [Veit lieu thong minh viz (mg dyng], TC] 

H9c phan nay cung cap cho ngugi hgc cac kin thuc co ban ye met se loai vat lieu thong minh: 

nhtr vat lieu áp dien,vat lieu hgp kim nha hinh, vat lieu polyme thong minh, vat lieu tir thong minh.... 

CUng nhu cac hieu img co ban dm chi:mg nhu hieu img áp din, hi'eu img tir giao,...Hieu va narn vihig 
cac img dung hien nay cila cac vat lieu thong minh; Biet cac vat lieu cu the. Van dung kin thirc ve vat 

lieu thong minh a giai quyat mat sa vAn de lien quan den thiat bi thong minh dang dugc sir dung 

trong dai sang hang ngay. 

2.6.19. [VLCR 519], [Gong nghe vi dien tie], [2 Tc] 

11QC phan nay cung cap cho nguai hgc cac kin thircca ban ve cac qua trinh lien quan den cong 
nghe din tir micro hay con g9i la vi din tli nhu qua trinh khuech tan, qua trinh cAy ion, qua trinh oxy 
hoa nhiet; deng thi, trang bi cho ngugi hgc cac kin thirc ca ban ve cac cong nghe thong dung dugc 
sir dung ci6 the' tao cac linh kin din tir va mach din tir a kich thy& micromet nhu ding nghe Ichac, 
ding nghean mon, cong nghe phit mang mOng. Ben canh do, hgc phan ding gigi thieu den ngtroi hgc 
met se kin thirc ca ban ve ding nghe din tir nanomet va xu the cong nghe. Ngoai ra, hgc phan cling 

trang bi cho ngtrai hgc ky-  nang lam viec nhorn, 1c5/' nang thuy'et trinh va cach ttr duy khoa hgc. 

2.6.20. [VLCR 520], [Thong tin quang], [2 TC] 

Hoc phan trang bi cho hgc vien cac kin thuc dr co ban den chuyen sau ve nguyen ly lam viec 

cita cac he theng thong tin quang, cac loai sgi quang, truyen clan tin hieu quang trong mei trugng sgi 
quang; nguyen ly bin di quang din, din quang; suy hao, tan sac trong sgi quang; cac be phat 

quang, thu quang; 	thuat ghep kenh, khuech dai quang. H9c phan ciing trang bi cho hgc vien cac 

thong tin ve he-theng cap quang a Viet Nam va van d xir lY sir se ve cap quang. 
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2.6.21. [VLCR 521], [Vi.it Iiçu tir va ting elyngl, TC] 

HQC phAn thuac khai kin thirc chuyen nganh tu ch9n. Ni dung hoc phan &roc trinh bay trong 
10 chucmg: Chtrcmg 1, 2 trinh bay cac kin th*c co.  so vetir h9c bao gam cac khai niem co ban, cac dai 
lucmg dac trung cho vat lieu tit, phan loai vat lieu dr va nguan gac nguyen tit cüa tO tinh; Chuang 3, 4, 
5 la cac 1S7 thuyat v nghich tO, thuan dr, sat Ur, phan sat tit va ferit; Chuong 6 la cac hien tuong trong 
vat lieu tit. Chucmg 7, 8, 9 trinh bay cac cau true, yeu cAu va Ong dung cüa cac loai vat lieu tit mm, 
vat lieu ghi tO va vat lieu tit eirng; Chucrng 10 de cap den vat lieu tir hien dai la vat lieu tfr c6 can true 

nano va mang !ming. 

2.6.22. [VLCR 522], [Co sá v(ittl5tinh toan], TC] 

HQC phan trixerc hat giai thieu co so. qua trinh ma phang, nhac lai ca sO dm co. h9c 'ming tit de 

thanh lap phuang trinh Schrodinger. TO do, xay dung phuang trinh Schrodinger cho he vat lieu,gioi 
thieu cac xap xi, cac dinh 1S/... d dan dan 1S, thuyat phiam ham mat da (DFT).H9c phan con giai thieu 
cac ham nang hrong trao di _ tucmg quan, b0 gia tha va b0 co s6 thong dung trong DFT. Cuai 
áp dung cac 1S7 thuyat tren d giai phuang trinh qu'y dao Kohn — Sham. Ben canh do, phan dux hanh sê 
gulp h9c vier' lam quen vori he dieu hanh Linux,tien hanh ma phang tinh toan bang phuang phap DFT 
bang mat phan mm tinh toan luong tn. (Quantum ESPRESSO hay VASP,...) kat hop vai mOt sa cong 

cu true quan, phan tich dO lieu. 

2.6.23. [VLCR 523], [Cam bin vet áng dyng], TC] 

HQC phan nay trang bi cho nguai h9c cac kin thirc ca ban ve cam bin va frng dung cam bian 
trong dOi sang; cac vat lieu Ong dung trong cha tao cam bin; cac loai cam bin nano hien dai: cam 
bin co, nhiet, quang, sinh hoc va hoa h9c. Ngoai ra h9c phan con trang bi cho h9c vien cac ky/ nang 

A mm nhu: Ic57 nang thuyet trinh; tu duy phan bin, phe phan; kha nang lap luan va giai quyet cac van de 
lien quan dan cam bin; k'S",  nang lam viec nhom. Hon nib., nguari h9c can throe cai thin lcha nang 
ngoai ngit chuyen nganh thong qua qua trinh h9c cling nhu nghien cint cac xu htrang phat than dm 
cam bian nano hien nay. 

2.6.24. [VLCR 5241, [Nang luvng tiii tip], TC] 

HQC phAn cung cap cho h9c vien cac kin thOc ve nang luong va nang ltrong tai tao, nguan gac 
cac loai rang ltrong nhien clang nhu viec khai thac cac nguan Wang Wong tai tao nhtr nang luong 

mat trai (NLMT), gio, dia nhiet, sinh khai, thity din, thity trieu, song bin, pin nhien 1iu, danh gia 
yang dOi khi thaiva ca cha phat trien sach. Ben canh do, hoc phan cling gi6i thieu viec ltru trO Wang 

ltrong nhu nang luong din h6a, rang hrong nhiet,... Thong qua do, h9c vien c6 cai nhin tang quan 
buck tranh nang luong mai toan call hien nay, sr phat tri'an cac nguan Wang luting tu nhien, nhan tao 
sach va ban yang. Ngoai ra h9c vien ding duoc tim hiau ve ca so lchoa h9c, nguyen 1S7 hog clang, mat 
sa tinh toan ca ban clang nInr c6ng nghe lap dat cOa cac nha may va thiat bi san xuat ra nang lung tai 

tao. Dac  bit, h9c vien se &roc trai nghiem cha tao vat lieu va Ichao sat pin din hoa, pin mat trai. 
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2.6.25. 1111:CR 5251, /11a 	frulingl, 12 Tq 

Rye phan Vat 	trtrOng tranghi cho hoc vién nhimg kien thirc ye cac van de cor ban ve sinn 

thai hoc. ha o ve min IrirOng: khai ih.ic sr dung hap I vã tiet kiem tai nguyen thien nhien: cac vin de 

mOi truOng dc Net nhtr ô nhitTlm khong khi. ñ nhijm milk. 6 nhre-tri dat. 6 nhic:In phOng xa.... Hon 

flint. van de ang  dung vat lieu nano Ii ong Nfl IY 6 nhiZ.zm mOi trtrimg ding dtryc iot thieu. 

2.6.26. /FICK 5261, 1Di% an hit nghiepl, my 

I lyc phan nay cling cap cho hoc vier] co hi tham gia thtrc hien m6t n6i dung nghien ciru (thtyc 

nghiem. K thuyet — thtsc ne,hiem. giai phap hoc san phlm cone: nghe (rug dung trong thtrc Lien) lien 
, 

+um den linh vtrc Vat Iy chat rfin dtrOi sty htrOng dan cua giang vien. Hyc phan diryc thtyc hien sau khi 

n,L.!trOi hoc hoan thanh tat cac cac hoc phan thu6c khOi kin thin: nganh va chuyen no.anh. 

Binh Dinh, ngnyd lIning44nnin 2(12/ 
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