UBND TINH BINH DUONG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PH THU DAU MOQT Péc 1ap - Tw do - Hanh phuc

CHUONG TRINH TRINH PO PAI HQC

NGANH PAO TAO: CU NHAN VAT LY

PE CUONG CHI TIET HQC PHAN
1. Théng tin téng quéat

- Tén hoc phan: CO HQC LUQNG TU' (3+0)

- Tén tiéng Anh: Quantum Mechanics

- M4 hoc phan: VL092

- Thudc khdi kién thic/ky nang:

Co ban d  Cosonganh ’ |
Chuyén nganh O Do an/Khda luan tot nghiép a
- S0 tin chi: 3

+ Sb tiét ly thuyét: 45

+ S6 tiét thuc hanh: 0

- Project: 0

- Tu hoc: 180 tiét
+ Doc tai liéu: 90 tiét
+ Lam bai tap: 90 tiét
+ Hoat dong khac (néu c6): 0

- Hoc phan tién quyét: Co hoc, Pién hoc, Quang hoc, Vat Iy nguyén tir hat nhan.

- Hoc phan hoc trudc: Toan cao cap Al, Phuong phap toan 1y.

2. Md ta hoc phan

Hoc phan bao gdm 6 chuwong nham trinh bay cac kién thic vé chuyén nganh Vat ly bao
gom: Nhiing co s& cia co hoc lugng tir, Cong cu toan hoc va cac luan diém co ban cua co
hoc luong tir, Phuong trinh Schrodinger, Hiéu tng lwong tir qua cac bai toan chuyén
dong mot chiéu, Dao dong tir diéu hoa, Ly thuyét nhiéu loan. Song song d6, mén hoc tich
hop giang day cac k§ ning nhu: tu duy phan tich, tr duy phan bién, tu duy giai quyét van
dé va k¥ nang lam viéc nhom.

3. Muc tiéu hec phan

Mon hoc nay nghién ctru cac co sé cua co hoc lugng tir, phuong trinh Schrodinger,
su bién doi theo thoi gian caa cac trang thai Iugng ti, cac tinh chat cua chuyén dong cua
hat trong cac truong ngoai (treong dan hoi, truong xuyén tam, treong dién tu, rao the,...).




Reén luyén cho nguoi hoc cac ky nang nhu: k¥ nang lam viéc nhom, ky nang tu duy
giai quyét van de, dua ra cac giai phap khac phuc 16i, tu duy phan tich va tu duy phan
bién.

4. Nguén hoc liéu
Tai ligu bdt bugc:

[1]. Lé Van Hoang, Bai gidang co hoc luong tir, NXB DPHSPTPHCM, 2015, 530.12
L250.

[2]. Hoang Diing, Nhap mon co hoc luong tw, tap 1, DPHQG TPHCM, 1999,
DH10006550-DH10006559.
Tai ligu khong bat bugc:

[3]. Hoang Diing, Bai tap co hoc luong ti, PHQG TPHCM, 2002, DH10006404-
DH10006413.

[4]. Vi Van Hung, Bai tdp co hoc lugng tur, Pai hoc su pham, 2010,
530.12076V500.
Tai nguyén khac:

[5]. Vi Vz:tn Hung, Co hoc lugng tr, D%i hoc su pham, 2010, 530.12V500.

[6].’ Nguyén Hiru Minh,Ta Duy Loi, P6 Dinh Thanh, Lé Trong Tuong, Bai tap vat
1y 1y thuyet, PHQG HN, 2007, 530.12N4994.

5. Chuin dau ra hoc hoc phan

Hoc phan déng gop cho Chuan diu ra ciaa CTPT theo mire dd sau:
N : Khong dong gop/khong lién quan

S : C6 dong gop/lién quan nhung khong nhiéu

H : Pong gop nhiéu/lién quan nhiéu

Ma | Tén
M’ A 14 14
HP HP e do dong gop
Co | ELO1 | ELO2 | ELO3 | ELO4 | ELOS | ELO6 | ELO7 | ELO8 | ELO9 | ELO10
hoc
VL y
%3 lyong| H | s | s | N| N|H/| S| H/|N/|N
tr

Chi tiét Chuan dau ra dwoc mo ta trong bang sau:

P A CDR cua CTDT
Chuan dau ra hoc phan (ELOX)
Hiéu kién thuac vé tinh chat chuyén dong
va tuong tac cua cac hat trong thé gigi vi
Kién | CELO1 | md, hiéu rd vé toan tir, cac nguyén ly, tinh ELO1, ELO3
thire chat cua hat chuyén dong trong truong
Xuyén tam.
CELO2 | Van dung kién thirc trong viéc giai thich, ELO3
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ung dung cuia cac hién tuong co hoc
luong tor thuong gap trong ki thuat, doi
song.

Ky
nang

CELQO3

Str dung kha ning thuyét trinh, 1am viéc o
muc do ca nhén va cong tic nhoém dé
hoan thanh céc bai tap duoc giao.

ELO2

CELO4

Str dung tu duy sang tao va tu duy phan
bién & mic d6 don gian cho cac van dé
thuc té.

ELO6

CELO5

Van dung hé thér]g hoc tap Online
(Elearning) dé trao doi, lam viéc nhém.

ELOA4, ELO5, ELO7

Thai do

CELOG6

Nhan thac dugc sy can thiét cia Co hoc
luong tr trong chuyén nganh hoc. Nhan
biét trach nhiém x& hoi, tac phong, ky
luat, dao dtrc nghé nghiép.

ELO9, ELO10

6. Chi bao thuc hién chuan dau ra

Chuan | i hao .
dau ra thuc hian M6 ta chi bao thuc hién
CELO T
CELOL.1 Trinh b?y duoc mdi twong quan gitta Co hoc ¢6 dién va Co hoc
lugng tur.
Trinh bay dugc ham song va y nghia thong ké cua ham song,
CELOL.2 song de Broglie.
Trinh bay duoc cac trang thai luong tir, nguyén Iy chong chat cac
CELO1.3 | trang thai, xac suat c4c trang thai lwong tir, nguyén Iy bat dinh va
hé thirc bat dinh.
Trinh bay duoc cac dinh nghia: toan tr, todn tir tuyén tinh, giao
hoan tt, tri riéng va ham riéng cua toan tu, toan tir tu lién hop
CELO1 CELO14 (toan tir Hermite), cac tinh chat cua cac ham riéng cua céc toan tir
Hermite c6 pho gian doan, toan t& Hamiltonian, tri trung binh.
Trinh bay duoc phuong trinh Schrodinger va céc tinh chat co ban
CELO1.5 \ . gy
cua phuong trinh Schrodinger.
Trinh bay duoc cac hiéu tng luong tr qua cac bai toan chuyén
CELOL.6 | 46ng mot chiéu.
Trinh bay duoc cac dic diém cua dao dong tir dieu hoa va céac
CELO1.7 o, Y haea g
hiéu ing luong tir cua bai toan.
CELO1g | Trinh by dugc y tusng, dic diém cua phuong phép 1y thuyét
nhieu loan.
CELO21 | Cid quyét duoc cac bai toan tim hé s6 chuan hoa ham séng, xéac
CELO2 ' suat va mat do xac suat tim thay hat.
CELO2.2 | Giai quyét duoc cac bai toan tinh giao hoan cua cac toan tu, tri

3




Chuan | ps pa
dau ra thuc hian M6 ta chi bao thuc hién
CELO o
trung binh cua toan t, chimg minh dugc cac phuong trinh toan
tur.
Giai quyét dugc cac bai toan tim ham riéng va tri riéng cua cac
CELO2.3 |toan tr momen xung, toan td Hamilton cua hat mang dién trong
trrong ngoai.
CELO2.4 Gllal quyet d1_1qc cac bai toan vé phuong trinh Schrodinger, cac
toan tir Hermite.
Giai quyet duge cac bai toan tinh nang lugng va ham séng cua
CELO2.5 | hat chuyén dong trong gieng thé mot chiéu (thanh cao v6 han,
thanh cao hiru han).
Giai quyet dugc cac bai toan tim hé s6 phan Xa va hé so truyen
CELO2.6 |qua cua hat chuyén dong qua rao the mot chieu (co be rong vo
han, bé rong hiru han).
Giai quyet dugc cac bai toan dua phuong trinh Schrodinger ve
CELO2.7 A ; A
dang khdng thir nguyén.
Giai quyét dugc cac bai toan tinh nang lugng cua dao dong ti
CELO2.8 | .5 7 % Y
dieu hoa bang phuong phap dai s6
Giai quyet duge bai toan tinh nang lugng gan ding den b6 chinh
CELO2.9 | bac 1, bac 2 cho bai toan cd pho néng lugng khong suy bien bang
phuong phap 1y thuyét nhicu loan.
CELO3.1 | Lva chon phuong phap chirng minh bai toan mot cach phu hop.
CELO3 A
CELO3.2 g;)am gia thao luan, tranh luan theo nhém dé hoan thanh cac bai
CELO4.1 Phan tl?h cac diém khac nhau gitra Co hoc ¢6 dién va Co hoc
CELO4 lwong to. »
Giai thich dugc cac hiéu tmg lugng tir cia cac bai todn chuyeén
CELO4.2 . p i A
dong mot chiéu.
CELO5 | CELOS5.1 S}r dun\g h? thong Elearning dé: lam viéc nhom, nop bai tap thuc
hanh va kiém tra.
Nhan thirc duoc sy can thict cua Co hoc luong tur trong chuyén
CELO6 | CELO6.1 | nganh hgc. Nhan biét trach nhiém xa hoi, tdc phong, ky luat, dao
duc nghé nghiép.

7. Panh gia hoc phan

Hinh Ni dung Try‘ri Chi bao Tilé
thiac KT i diem | thwc hién | (%)
Kiém tra giira ky 50
Tu luan: |- Bai tap tim‘hé,sé chyén h6a ham song. ‘ Budi | CELO2.1,
60 ph'Ut. - Bai tap vé céc toan tir, vé ham neng_tr; hoc thir | CELO2.2, 50
riéng, tri trung binh cua toan ti, chitng minh 4 CELQO2.3,
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Hinh Ni dung Thoi | Chibao | Tilg
thic KT : diém | thuc hién | (%)
cac phuong trinh toén tu. CELO24,
- Bai tdp vé phuong trinh Schrddinger, cac CELO3.1,
toan tr Hermite. CELO3.2
Kiém tra cudi ky 50
- Ly thuyét nhiéu loan CELO2.1,
- Giai phuong trinh Schrédinger CELO2.2,
- Céc phép tinh toan tir.... CELO2.3, 50
- Bai tap vé chuyén dong trong truong luc CELO2.4,
Xuyeén tam. CELO2.5,
To luan: |~ Bai tap vé cac phuong phap gan dung trong | Theo | CELO2.6,
96 ph'l]t. co h_()c luqng tar. ‘ lich cua | CELO2.7,
- Bai tap vé dao dong tu dicu hoa. PBBCL | CELO2.8,
- Tim hiéu vé cac phuong phap glal gan dung CELO2.9,
- Tim hiéu vé cé&c bai toan chuyén dong 1 CELO3.1,
chiéu CELO3.2,
- Giai cac bai toan vé chuyén dong 1 chiéu CELOA4.1,
CELO4.2
8. Néi dung chi tiét hec phan
Z: n n \ Chi bdo | Tai liéu tham
Buoi Noi dung Hoat dong day va hec thuc hién Khao
1 | Chwong 1: Nhitng co Phwong phap giang CELO1.1 | [1] (tr.5-28)
sé cia co hoc lwgng tir | day: CELO1.2 | [1] (tr.111-
1.1. Vai nét vé lich sir ra | Thuyét giang, thao luan | CELO1.3 | 117)
doi va phat trién ciia co | nhém, trinh chiéu. CELO2.1 | [2] (tr.1-61)

hoc Iugng tir.

1.2. Ham séng

1.3. Song de Broglie
1.4. Nguyén ly chéng
chat cac trang thai

1.5. Nguyén ly bat dinh
Heisenberg

CA4c ndi dung can tw

hoc:

- Lam bai tap va tra loi
cac cau hoi chuong 1.

- Poc trude chuong 2.




Chwong 2: Cong cu Phwong phap giang CELO1.4 | [1] (tr.111-

toan hoc va cac luan day: CELO2.2 | 127)

diém co ban ciia co hoc | Thuyét giang, thao luan | CELO2.3 | [2] (tr.24-56)

lwong tir nhém, trinh chiéu CELO2.4

2.1. Toan tir tuyén tinh | Cac ngi dung can tw

2.2. Tririéng va ham hoc:

riéng cua toan tir - Lam bai tap va tra loi

2.3. Toan tir tu lién hop | c&c cau hoi chuong 2

(toén tir Hermite) - Poc trude chuong 3.

2.4. C4c tinh chét cua

cac ham riéng cua cac

toan tir Hermite c6 phé

gian doan

2.5. Toan tr

Hamiltonian

2.6. Tri trung binh

Chwong 3: Phwong Phwong phap giang CELO1.5 | [1] (tr.43-51)

trinh Schrédinger day: CELO2.3 | [2] (tr.67-91)

3.1. Phuong trinh Thuyét giang, thao luan | CELO2.4

Schrodinger thoi gian nhém, trinh chiéu

3.2. Phuong trinh CA4c ndi dung can tw

Schrddinger dung hoc:

3.3. Phuong trinh - Lam bai tap va tra loi

chuyén dong cho toén tir | cac cau hoi chuong 3.

3.4. Tich phan chuyén | - Poc trudc chuong 4.

dong

Kiém tra giira ky Phuong phap giang CELO1.6 | [1] (tr.65-90)
day: CELO2.5 | [2] (tr.91-150)

Chuwong 4: Hiéu tng | Thuyét giang, thao luan | CELO2.6

lwong tir qua cac bai nhém, trinh chiéu

toan chuyén dong mét | Cac ndi dung can tw

chiéu hoc:

4.1. Hat chuyén dong - Lam bai tap va tra loi

trong hé thé c4c cau hoi chuong 4.

4.1.1. H thé vubng goc

thanh cao v han (giéng

thé chit nhat mot chiéu

sau vo han) (d6i xing va

khong ddi xang)

4.1.2. H thé vudng goc

day sau hitu han (giéng

thé chit nhat mot chiéu

sau hiru han)

Chuong 4: Hi¢u trng Phuong phap giing CELO1.6 | [1] (tr.65-90)
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lwong tir qua cac bai day: CELO2.5 | [2] (tr.91-150)
toan chuyén déng mét | Thuyét giang, thao luan | CELO2.6
chiéu nhém, trinh chiéu
4.2. Hat chuyén dong C4c ndi dung can tu
rao thé hoc:
4.2.1. Rao thé bc thang | - -am bai tap vatra loi
¢6 b rong vo han cac cau hoi chuong 4.
4.2.2. Rao thé c6 bé rong
httu han
4.3. Hiéu ung lugng tir
trong chuyén dong mot
chiéu
Chwong 5: Dao dong tir | Phwong phap giang CELO1.7 | [1] (tr.91-110)
diéu hoa day: CELO2.7 | [2] (tr.299-
5.1. Khai niém Thuyét giang, thao luan | CELO2.8 | 308)
5.2, Phuong trinh nh,()m,At_r‘lnh chiéku
Schradinger cho dao Cac ngi dung can ty
dong tir diéu hoa hec: =~
- Lam bai tap va tra loi
cac cau hoi chuong 5.
Chwong 5: Dao dong tir | Phwong phap giang CELO1.7 | [1] (tr.91-110)
diéu hoa day: CELO2.7 | [2] (tr.299-
5.3. Phuong phap dai s6 | Thuyét giang, thao luan | CELO2.8 | 308)
giai phuong trinh nhém, trinh chiéu
Schrodinger C4c ndi dung can tu
5.4.Y nghia niang luong | hoec:
ctia dao dong tur diéu hoa | - Lam bai tap va tra 10
cac cau hoi chuong 5.
- Boc trudc chuong 6.
Chuong 6: Ly thuyét Phwong phap giang CELO1.8 | [1] (tr.211-
nhiéu loan day: CELO2.9 | 219)
6.1. Pai cuong vé Thuyét giang, thao luan
phuong phap nhiéu loan | nhém, trinh chieu
6.2. Nhidu loan khong | CaC ndi dung can ty
phu thugc thoi gian h‘-’?' N
- Lam bai tap va tra loi
cac cau hoi chuong 6.
Chuong 6: Ly thuyét | Phwong phap giang CELO1.8 | [1] (tr.211-
nhiéu loan day: CELO2.9 | 219)

6.1. Pai cuong vé

Thuyét giang, thao luan
nhém, trinh chiéu
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phuong phap nhiéu loan | C4c néi dung can tu

6.2. Nhidu loan khong | Mo~

phu thuoc thi gian - Lam bai tap va tra loi
' ' cac cau hoi chuong 6.

9. Quy dinh cia hec phan

- Gio ty hoc: Ngoai gio 1én 16p theo thoi khoa biéu, sinh vién s& phai dau tw 30 gid
tu hoc/ tin chi ly thuyét nhu:

+ Chuan bi bai hoc trudce gio hoc; Poc tai licu tham khio; Xem xét va cing
c0 bai hoc sau gio hoc

+ Nghién ctru, lam bai tap, lam vi¢c nhoém ...
+ Hoan tat nhat ky viée tu hoc.

- Sinh vién dy lop day di, néu vang qua 20% sb tiét (>9 tiét) s& khong duoc dy thi.
- Lam bai tap day du theo yéu cau cua giang vién.

- Sinh vién vang vao budi kiém tra giita ky/ thuc hanh khéng c6 ly do s& nhan 0
diém.

10. Rubric kiém tra, danh gia
10.1. Rubric te hoc - thang diém 10

TIEU CHI TOT CHAP NHAN KEM
q PUQC
Chuan bi bai hoc truéc | 80 - 100% (6d) 60 - 79% (4d) It hon 60% (0 d)

gi0 hoc; DPoc tai li¢u
tham khao; Xem xét va
cting cb bai hoc sau gio
hoc: 40%

Nghién ciru, lam bai 80 - 100% (64d) 60 - 79% (44) It hon 60% (0 d)
tap, lam viéc nhoém:
40%

Hoan tat nhat ky viéc tu 80 - 100% (64d) 60 - 79% (4d) [t hon 60% (0 d)
hoc: 20%

10.2. Rubric tham du 1p - thang diém 10

TIEU CHI TOT CHAP NHAN KEM
PUQC

Thai gian | 80 - 100% (64d) 60 - 79% (4d) It hon 60% (0 d)

tham duw:

60%




Thai d¢ Chuy, tich cuc dong Co chu y va dong gop | Khéng chu y/khdng
tham du: gop (64) (4d) dong gop (0d)
40%
10.3. Rubric bai kiém tra gi@a ky - thang diém 10
Spp | Dactie Ticu chi dAnh gis VIE
hién diem
i o - Cho bai toan, str dung cac nguyén ly va
KTGK | Kiem tra gitia ky phuong phéap da hoc dé giai bai toan . 10
10.4. Rubric cau héi tee lu@n - kiém tra két thic hec phdn - thang diém 10
STT | Chibéo thuc Cau héi ty luan Tiéu chi danh gia Thang
hi¢n diém
1 | Baitoan tinh - Cho bai toan, yéu cau | - Sinh vién biét van dung
giao hoan tr dua ra trinh ty giai va két | cac nguyén ly, dinh ly. 14
qua bai toan, c6 1ap luén | - Sinh vién tinh toan cho
chat ché két qua dung
2 Phuong phap ly | - Néuy tuong cua phuong | - Sinh vién néu duoc | 1.5d
thuyét nhiéu loan | phap 7 phuong phap
- Trinh bay cac dac diém
cua phuong phap
3 | Baitoan trj trung | - Cho bai todn, yéucau | - Sinh vién biét van dung | 1.5d
binh cia toan t&c | dwa ra trinh ty giai va két | cac nguyén 1y, dinh ly.
qua bai toan, c6 lap luan | ,Sinh vién tinh toan cho
chat che ket qua ding
4 | Phuong  trinh | - Trinh bay tién dé phuong | - Sinh vién néu dugc dac | 1.5d
Schrodinger trinh Schrodinger diém phuong trinh
- Trinh bay cac dac diém - Ap dung céc dac diém
ctia phuong trinh d¢  phuong  trinh
Schradinger. Schrodinger cho cac bai
- Xay dung phuong trinh | toan cy thé.
Schradinger cho céc bai '
toan cu thé
5 Bai toan hat | - Tinh nang lugng va ham | - Sinh vién biét van dung | 2.5d
chuyén dong 1 | song cua hat chuyén dong | cac nguyén ly, dinh ly.
chiéu trong ho the. - Sinh vién tinh toan cho
- Tinh h¢ s6 phan xa va hé ket qua dung.
so truyén qua cua hat
chuyén dong qua rao the.




STT Chi bao thuc Cau hei tw luan Tiéu chi danh gia Thang
hién diem
6 | Dao dong tir diéu | - Néu dic diém cua bai | - Sinh vién biét van dung | 2d
hoa toan dao dong tir dicu hoa. | cac nguyén ly, dinh ly.
- Tinh nang luong va ham | Sinh vién tinh toan cho
song cua dao dong tir dieu ket qua dung.
hoa.
Téng 10

11. Phién ban chinh sira
Lan 2, ngay 17/08/2018.
12. Phu trach hec phan

- Khoa: Khoa Hoc Ty Nhién/ Chuong trinh: Vat ly

- Bia chi va email lién hé: khoakhtn@tdmu.edu.vn
- Dién thoai: 0274.3844.028

TRUONG PHONG DTPH

Binh Duong, ngay thang nam 2018
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