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Phién ban; 2017.1.0
1. THONG TIN CHUNG

Tén hoc phan: Vit ly dai cuong 3
(General Physics 3)

M4 s6 hoc phan: PH1130

Khéi lwong: 3(2-1-1-6)

- Ly thuyét: 30 tiét
- Baitép: I5tiét
- Thi nghi¢m: 15 tiét
Hoc phan tién quyét: Khong
Hoc phan hoc trwéc: Khong
Hoc phan song hanh:

2. MO TA HQC PHAN

Moén hoc ndy bao gdm nhiing kién thirc co ban vé Vat 1y dai cuong phan Quang song
(giao thoa, nhidu xa, phan cuc, tan xa), kién thirc co ban phan Vat 1y luong tir (quang lugng
tir, ludng tinh song-hat cta cac hat vi mo, phuong trinh Schrodinger, nguyén tir Hydro,
nguyén tir kim loai kiém, tinh chét tir ciia nguyén tir; spin cta electron), phan Thuyét tuong
ddi hep va tinh chét vat ran tinh thé 1 co s& cho cadc mon ky thuat.
3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN

Sinh vién hoan thanh hoc phan nay c6 kha ning:

CDR dwgc phan

tiélli//lgii)R M@ ta muc tiéu/Chuan diu ra cia hoc phan bé cho HP/ Miic
ds (I/T/U)
[1] [2] [3]
M1 Hiéu va c6 kha nang giai quyét cac bai toan v& giao thoa, | 1.1; 3.1

nhiéu xa, phan cyc, tan xa

M1.1 | Hicu dugc sy khac nhau va giong nhau gitra hai hién | [1.1: 3.1] (T)
tuong giao thoa va nhiéu xa.
M1.2 | Biét van dung giao thoa trong cic may do chiét suat, do [1.1;3.1] (T)
budc song, tao 16p phan xa trén cac kinh cua dung cu
quang hoc.
Biét van dung kién thic nhidu xa tng dung trong may | [1.1: 3.1] (T)
M1.3 | nhiéu xa tia X va mot s may phan tich quang phd
M1.4 | Hicu va c6 kha nang giai quyét céc bai todn ve phan cuc | [1.1: 3.1] (T)
anh sang
Hicu dugc khai niém tan xa anh sang va mot so truong | [1.1: 3.1] (1)
M1.5 | hop tan xa anh sang thuong gap
M2 Hiéu biét vé thuyét trong doi hep. [1.1] (U)




Muc
tiéu/CPBR

M@ ta muc tiéu/Chuén diu ra cia hoc phan

CDR dugc phan
bo cho HP/ Mi&c
do (1/T/U)

M3

Hiéu va c6 kha ning giai quyét cac bai toan vé quang
lugng tir

1.1;3.1

M3.1

Hiéu va c6 kha ning giai quyét cac bai toan birc xa nhiét

[1.1;3.1] (T)

M3.2

Biét van dung cac dinh luat bt xa nhiét dé xac dinh nhiét
d6 10 nung, vat néng sang & xa bang hoa ké quang hoc.

[1.1;3.1] (T)

M4

Hiéu va c6 kha ning giai quyét cac bai toan vé vat ly
luong to

1.1;3.1

M4.1

Hiéu duoc rang ludng tinh séng-hat Ia tinh chung cua cac
hat vi m6 nhu electron, proton, neutron, nguyén tir, phan
tr, photon (anh sang).

[1.1;3.1] (T)

M4.2

Biét van dung giai phuong trinh Schrodinger. Khao sat cac
bai toan: hiéu tmg dudng ham, dao tir diéu hoa, nguyén tu
Hydro, nguyén tir kiém (vé ning lugng, quang phd, trang
thai, xac suat thay electron).

[1.1;3.1] (T)

M4.3

Hiéu duoc tinh chat tir ciia nguyén ta. Spin cua electron va
cau trdc té vi cua cac mire nang luong. Nguyén ly Pauli va
giai thich bang tuan hoan

[1.1; 3.1] (T)

M4.4

Hiéu biét vé hién twong phong xa, twong tac hat nhan

[1.1] (1)

M5

Hiéu biét vé vat ran tinh thé va may phat lugng tir

1.1;3.1

M5.1

Hiéu biét vé ciu tric cac viing nang lugng trong chat ran
tinh thé va tir d6 phén loai vat dan, dién méi, ban dan

[1.1; 3.1] (V)

M5.2

Hiéu biét vé dic tinh 16p tiép xuc p-n va ang dung ché tao
diode va transistor

[1.1; 3.1] (U)

M5.3

Nim dugc nguyén ly cia phat xa tu nhién, phat xa cam
ng. Su khuéch dai birc xa qua méi trudng kich hoat. Hiéu
ung laser.

[1.1; 3.1] (V)
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3. CACH DPANH GIA HQC PHAN

Piém thanh phan | Phuong phip danhgia | ,s.; | CDRdwoc | Ty
Cu the danh gia | trong
[1] [2] [3] [4] [5]
Al. Piém qua trinh (*) | Panh gia qua trinh 30%
Al.1. Kiémtragittaky | Trac nghiém | M1.1+M1.5;
hoac tu luan | M2; M3.1;
M3.2
Al.2. Bai tap vé nha Tu luan M1.1+M1.4;
M3.1; M3.2;
M4.1+M4.3;
Al.3. Thao luan trén lop
A2. Piém cudi ky A2.1. Thi cudi ky Tyludnva | M11+ML5; | 70%
trac nghiém | M2; M3.1;
M3.2;
M4.1+M4.4;
M5.1+M5.3

* Piém qud trinh sé duwoc diéu chinh bang cach cong thém diém chuyén can. Piém chuyén
can c6 gia tri ter —2 den +1, theo Quy ché Pao tao dai hoc hé chinh quy cuia Truong PH Bach
khoa Ha Noi.

4. KE HOACH GIANG DAY

CDR n Bai
Tuén Noi dung hoc Hoat d ong day danh
phén va hoc gia

[ [2] , 3] [4] 5]
1 PHAN 1. QUANG SONG (9 tiet LT +5 1.1 | -Giang bai Al1l

tiét BT) ML.2 -Thao ~luefln .tre::n Al2

CHUONG 1. GIAO THOA ANH SANG = | 16p, chita bai tap | Aq 3

(2LT + 2BT5) ?hu'ofn’g Glas)_ thoa A2 1

1.1. Quang 1. Pinh ly Malus. Ham séng in:? iagg’l ga'lll'i’ '

Cua anh sang va cuong do sang ‘ 110121 122

1.2. Giao thoa &nh sang cho boi 2 nguon IR

két hop (khe Young): hinh dang, vi tri van

(thra nhan két qua); giao thoa cua anh

sang tring

1.3. Hién tuong giao thoa do phan xa. Thi

nghiém Lloyd

1.4. Van giao thoa cung d¢ day trén ban

mong: ban hinh ném, van Newton

1.5. Ung dung giao thoa: giao thoa k4

Michelson
2 | CHUONG 2. NHIEU XA ANH SANG | M1.1 |- Poc trude tai| a711

li¢u




CBbR " Bai
Tudn Noi dung hoe | Hoatdomgday | g,
A va hoc -
phan : gla
[1] [2] [3] [4] [5]
(4LT + 2BT) M1.3 |- Lam bai tap ¢ | Al.2
2.1. Nguyén ly Huygens-Fresnel nha: chuong Giao | A1.3
2.1.1. Nguyén ly thoa anh sang, bai | A21
2.1.2. Phuong phap déi cau Fresnel gg' igg ig;
2.2. Nhiéu xa anh sang cho bai séng cau 134 135
-Chuan bi bai thi
nghiém. Lam béo
cdo thi nghiém
-Giang bai
-Thao luan trén
16p, chira bai tép.
-Lam thi nghiém
3 |23, Nhiéu xa anh sang cho boi song | M1.1 |- Poc trude tai| ap1
phang M13 |[liew o A2
2.3.1. Qua mot khe hep -Lam bai tap 0| Aq 3
2.3.2. Qua nhiéu khe hep. Cach tir nha: — chuong) 54
nhidu xa Nhicu xa anh ) "™
2.4. Nhidu xa tia X sang, bai 2.3, 2.5,
o : ’ 2.6,28,214
-Chuan bi bai thi
nghiém. Lam bao
cao thi nghiém
-Giang bai
-Thao ludn trén
16p, chira bai tép.
-Lam thi nghiém
4 | CHUONG 3. PHAN CUC ANH SANG | M1.4 |- Poc trude tai| ap1
(ILT + 1BT) ML5 lidu . Al.2
3.1. Phan biét anh sang tu nhién va anh |- Lam bai tap 6| g g
séng phan cuc nha chuong Nhicu | 5y
3.2. Su phan cyc anh sang qua ban ;azoanhz ;gng’z l2>;1
tuamalin. Dinh luat Malus 2.26, ) 2'7 230 ’
3.3. Hiéu ung quay mat phang phan cuc -Chudn bi bai thi
CHUONG 4; TAN XA ANH SANG (LLT nghiém. Lam bo
+ OBT)‘ . , cao thi nghiém
4.1. bicu kién cua su truyén thang va su -Giang bai
tan xa anh sang -Thao luan trén
4.2. Tan xa do méi trudng van hay tan xa Tin 16p, chira bai tap.
Dan -Lam thi nghiém
4.3. Su tan xa phan tir
5 | CHUONG 5. THUYET TUONG DPOI M2 |- Poc trudc tai | o711
(LT +0BT) M3 | eu , AL2
5.1. Hai tién d Einstein |- Lam bai tap 6| A 3
5.2. Phép bién ddi Lorentz nha: chuong Phan | 5y

5.3. Tinh twong dbi cua su dong thoi, cua
khoang thoi gian, cua khoang cach khong
gian

5.4. Tong hop van téc Einstein

5.5. Khdi luong va dong luong twong ddi

cuc anh sang, bai
3.2, 3.3, 3.8,
3.20, 3.22

-Chuén bi bai thi
nghiém. Lam bao
cao thi nghiém




CBbR " Bai
Tudn Noi dung hoe | Hoatdomgday | g,
A va hoc .
phan : gla
1] 2] 3] [4] [5]
tinh -Giang bai
5.6. Hé thuc Einstein vé nang luong. Ung -Thio ludn trén
dung. 16p, chira ba‘li'tép.
5.7. Gi6i thiéu so qua vé Thuyét twong ddi -Lam thi nghi¢m
rong
PHAN 2. VAT LY LUQNG TU (21 tiét
LT+9 tiét BT+1 KT) |
CHUONG 6. QUANG HOC LUQNG TU
(4LT + 2BT)
6.1. Su bac xa nhiét
6.1.1. Cac dai lugng dac trung cua
phéat xa, hap thu
6 6.1.2. Dinh luat Kirchhoff M3.1 |- DPoc trudc tai| a11
6.2. Cong thuc Planck M3.2 | liéu Al2
6.2.1. Thuyét lugng tir caa Planck - Lam bai tap 6 | Aq 45
6.2.2. Cong thtrc Planck nha: chuong | 5y
6.3. Cac dinh luat phat xa cua vat den tuyét Quang hoc  luog
dbi tor, bai 4.2, 4.5,
6.4. Thuyét photon cua Einstein j;; 412, 4.15,
6.4.1. Thuyét ph6ton -Chuén bj bai thi
6.4.2. Bong luc hoc photon nghiém. Lam béo
cao thi nghiém
-Giang bai
-Thao luan trén
16p, chira bai tép.
-Lam thi nghiém
7 6.4.3. Hiéu trng Compton M4.1 |- DPoc trudec tai| a1
CHUONG 7. CO HOC LUQONG TU (5LT liéu Al2
+ 3BT) - I‘Jém bai tép o A13
7.1. Ludng tinh séng-hat cua hat vi md nha: chuong | 54
7.1.1. Tinh s6ng-hat cua anh sang Quang hoc lugng
7.1.2. Gia thuyét De Broglie t, bai 431, 4.32,
T 4,37, 4.39, 4.40,
4.42
-Chuén bi bai thi
nghiém. Lam béo
cdo thi nghiém
-Giang bai
-Thao luén trén
16p, chira bai tap.
-Lam thi nghiém
8 7.1.3. Hé thuc bat dinh Heisenberg | pa.2 |- Poc truse tai | a2
va y nghia ligu . Al3
7.2. Ham song trong co hoc luong tur, y - Lam bai tap 6 | A4

nghia, diéu kién
7.3. Phuong trinh Schrodinger

nha: chuong
Quang hoc lugg
tw, bai 4.51, 4.52,
4.53,4.54,4.55

-Chuan bi bai thi




CBbR " Bai
Tudn Noi dung hoe | Hoatdomgday | g,
A va hoc .
phan : gla
1] 2] 3] [4] [5]
nghiém. Lam béo
cdo thi nghiém
-Giang bai
-Thao ludn trén
16p, chira bai tap.
-Lam thi nghiém
9 | 7.4. Ung dung phuong trinh Schrodinger M4.2 | -Kiemtragitaky | a1.2
7.4.1. Vi hat trong giéng thé ningl -Chuan bi bai thi | Aq 3
chiéu vo han nghiém. Lam bdo | A, 4
7.4.2. Hiéu tng dudng ngam (gidi cdo thi nghiém
thi¢u va néu y nghia) :%lﬁng blalA 8
7.4.3. Dao tur didu hoa (gisi thieu 1@pa° uan. tren
va néu y nghia). X ) -Lam thi nghiém
CHUONG 8 NGUYEN TU (4LT + 3BT)
8.1. Nguyén tur Hidro
8.1.1. Phuong trinh Schrodinger va
nghiém (thura nhan) cho electron trong
nguyén ta H
10 8.1.2. Cac két luan vé nguyén tir H [ \Mg4.2 |- Poc trude tai | o190
(nang luong, trang thai, xac suat tim thay M4.3 ligu ' Al.3
electron). |- Lam bai tap 0| noq
8.2. Nguyén tir kim loai kiém (biéu thirc nha: chuong Co
nang luong, cac ddy vach quang phd) }Slolc g’gngs t?’“’ 5b21
8.3. Momen dong luong quy dao va 5556
momen tir quy dao cua electron. Hiéu tng Chudn bi bai thi
Zeema':] nghiém. I;ém bao
8.4. Spin cua electron c4o thi nghiém
8.4.1. Sq ton tai spin electron -Giang bai
8.4.2. Cau trdc té vi cua cac muc -Thao Iudn trén
nang luong 16p, chira bai tap.
-Lam thi nghiém
11 8.4.3. Quy tac lya chon va cau tao | \pg4.3 |- Doc trude tai| a12
boi cua vach quang pho Mag | 16U ' Al3
8.5. Nguyén ly Pauli va nguyén tic sip " |- Lam bai tap 0| Anq
xép cac electron theo cac trang thai. Bang hha: chuong Co
tuan hoan (gici thiéu va giai thich). 1;0100 ‘“g“lgl " tl’jl
CHUONG 9. HAT NHAN NGUYEN TU c16 519
dtr+oem) _Chudn bj bai thi
9.1.Cau tao va cac tinh chat co ban cua hat nghiém. Lam béo
nhan (cau tao, khoi lugng, nang luong lién c4o thi nghiém
két, spin hat nhan) -Giang bai
9.2. Hién tugng phong xa -Thao luan trén
9.3. Tuong tac hat nhan 16p, chita bai tap.
-Lam thi nghiém
12 | CHUONG 10. VAT RAN TINH THE | 51 |- Doc trusc i a1
(4LT + 0BT) lidu Al3

10.1. Céu tric tinh thé, cac loai lién két

- Lam bai tp &

A21




CbR " Bai
Tudn Noi dung hoe | Hoatdomgday | g,
phén va hoc gia
[1] 2] 3] [4] [5]
10.2. Khi phdnon trong mang tinh thé nha: chuong Co
10.2.1. Dao dong mang va khai hoc luong tir, bai
n|ém ph(’jn(’jn , 5.21, 5.23, 5.24,
10.2.2. Phan bé Bose-Einstein 525526
10.3. Thuyét ving ning luong va phan loai 'Cﬁpfm bﬁ‘balbt}“
Vit din, dién moi, ban din e e
10.4. Khi electron trong kim loai Giang b§i '
10.4.1. MQ hinh khi e_Iect.ron -Thio lufn trén
10.4.2. Phan bo Fermi-Dirac 16p, chira bai tap.
10.4.3. Nang lugng Fermi va y -Lam thi nghiém
nghia cua mac Fermi
13 | 10.5. Kim loai L M5.2 |- Poc trude i | a1 2
10.5.1. Tinh dan di¢n licu 1 AL3
10.5.2. Hién tuong tiép xtc - Lam bai @p 0| ppq
: L ha: b :
10.5.3. Hién tuong nhigt di¢n nha. — chuong
10.6. Ban dan o Ig:g),u-‘/gi o Gbgl
N 10.6.1. Khai niém 16 trong. Ban 610
dan thuan o ] ~Chuén b bai thi
10.6.2. ng dar) tap chat - nghiém. Lam bdo
10.6.3. Tiep xuc p - n va hi¢u tng c4o thi nghiém
chinh luu , -Giang bai
~10.6.4. Transistor va tinh chat -Thao luin trén
khuéch dai. 16p, chira bai tap.
-Lam thi nghiém
14 | CHUONG 10. MAY PHAT LUONG TU | 53 |- Poc trude tai| A12
(2LT + 0BT) . ) 11611‘ | AL3
11.1. Phat xa tu nhién, hap thy, phat Xa, - Lam bai tap 6| Aoq
11.2. biéu kién dé c6 phat xa cam Gng. Ig%yeré 1;“’ 6??
Maéi truong kich hoat, trang thai c6 nhiét 6'18, T
dotuyétdolam N _Chuén bj bai thi
11.3. 815 khuéch _dal bic xa qua moi nghiém. Lam béo
truong kich hoat. Hi¢u ung laser céo thi nghiém
11.4. Tinh chat va ing dung cua tia laser. -Giang bai
-Thao ludn trén
16p, chira bai tap.
-Lam thi nghiém
15 | THINGHIEM CHUNG MINH M1.2 -hpém bai ﬁap | A13
nha: chuong
M14 Nguyén tr, bai
M3.1 | 6.19,6.20,6.21
M4.1 | -Thao luan trén

16p, chira bai tép.
-Quan sat  thi
nghiém chung
minh

5. QUY PINH CUA HQC PHAN




- Du 16p: day du theo quy ché

- Bai tap: hoan thanh cac bai tip cta hoc phan

- Thi nghiém: hoan thanh ddy du cac bai thi nghiém cua hoc phan. Phai bao vé dat thi
nghiém.

6. NGAY PHE DUYET: ....ccevuvvvvennnnne.

Chi tich Hgi déng Nhom xay dung dé cuong
PGS.TS. Phung Van Trinh
PGS.TS. Pho Thi Nguyét Hang
TS. Ha Bang Khoa

7. QUA TRINH CAP NHAT

Lén Ngay )
cap Noi dung diéu chinh thang A Ap ‘dl‘mg tu Gh,l
A dwoc phé ky/khéa cha
nhat &
‘ duyét
1 |
2 |




