TRUONG DAI HOC SU PHAM KY THUAT Nganh dao tao: Cac nganh k¥ thuét

TP.HO CHIMINH Trinh do dao tao: Dai hoc
KHOA KHOA HOC CO BAN

pé cuwong chi tiét hoc phan

1. Tén hoc phén: Vit Iy dai cwong II Ma hoc phin: PHYS120202
2. Tén Tiéng Anh: Fundamental Physics IT

3. So tin chi: 2 tin chi (2/0/4) (2 tin chi 1y thuyét, 0 tin chi thuc hanh/thi nghiém)
Phén bé thoi gian: 15 tudn (2 tiét 1y thuyét + 0*2 tiét thuc hanh + 4 tiét tw hoc/ tuén)

4. Cic giang vién phu trach hoc phan:
1/ GV phy trach chinh: PGS.TS. P6 Quang Binh, TS. V4 Thanh Tan.

2/ Danh sach giang vién cung giang day: TS. Phan Gia Anh Vi, TS. Tran Tuan Anh, ThS.
Huynh Quang Chién, ThS. L& Son Hai, ThS. Tran Thién Huan, ThS. Huynh Hoang Trung.

5. Piéu ki¢n tham gia hoc tap hoc phan
Mon hoc tién quyét: Vat 1y dai cuong I, Toan cao cip Al
Mon hoc trude: Vat 1y dai cuong I, Todn cao cép Al

6. Mb ta hoc phan (Course Description)

Hoc phan nay cung cép cho sinh vién nhitng ndi dung co ban cta vat 1y bao gdbm cac phan
quang hoc, 1y thuyét twong ddi hep cta Einstein, co hoc luong tir co s cho viée tiép can voi cac
mon hoc chuyén nganh trinh d§ dai hoc cac nganh khoa hoc, k¥ thuat va cong nghé. Sinh vién sé&
dugc trang bi nhitng kién thirc vé cac hién twong tu nhién trong thé gidi vi mé & cap do tuong dbi
tinh va ing dung nhing kién thirc d6 trong nghién ctru khoa hoc, trong phat trién k¥ thuat va
cong nghé hi¢n dai.

Thong qua hoc phan ndy, nguoi hoc s& nhan ra rang vat chat cé ludng tinh séng - hat; vi
vay dé nghién curu, gidi thich cac hi¢n tugng, cac qua trinh, quy luat van dong cua ty nhién trong
thé gidi vi mé phai dua trén co hoc twong ddi tinh va co hoc luong tir. Cac 1y thuyét nay cung cip
kién thirc va k¥ ning nén tang dé hiéu dugc cac hién tuong, quy luat cta cac qua trinh xay ra bén
trong nguyén tir, do d6 13 co sd cho su phat trién cua khoa hoc va tng dung trong k¥ thuat, cong
nghé hién dai nhu k¥ thuat dién-dién tir, cong nghé mday tinh, cong nghé nano, diéu khién tu
dong, cong nghé buc xa, nang lugng, y hoc...

7. Muc tiéu hoc phian (Course Goals)

Muc tiéu Mo ta Chuin déu ra
(Goals) (Goal description) CTDPT
(Hoc phdn nay trang bi cho sinh vién:)

G1 Kién thic co ban trong vat Iy hién dai nhu: thuyét twong d6i hep, 1.1
ban chat séng-hat cua anh sang va vat chat, co hoc luong tir

G2 Kha nang phan tich, giai thich va phén loai cac hién tugng cua vat | 2.1
1y hién dai trong doi song cling nhu trong k¥ thuat.




G3

K§ ning lam viéc nhom va truyén thong, giao tiép. 3.1

8. Chuan dau ra cia hoc phan

Chuan Mo ta Chuan
dau ra (Sau khi hoc xong mén hoc nay, nguoi hoc cé thé:) dau ra
HP CDIO
1 Trinh bay, tém tit duoc nhitng ndi dung co ban cua 1y thuyét twong ddi 1.1
hep.
2 Hiéu 5 va giai thich duoc tinh chit song ctia 4nh sang thé hién qua céac 1.1
hién tuong giao thoa va nhiéu xa.
Hiéu 5 va giai thich duoc cac hién trong birc xa nhiét, hiéu tng quang 1.1
Gl 3 dién, hién tuong Compton va tinh chat hat cia anh sang thé hién qua
cac hi¢n tuong nay; sy phat trién cua ly thuyét vat 1y dé giai thich céc
két qua thuc nghi¢m doi véi cac hién tugng trén
Hiéu o duge nhirng ndi dung co ban ctia b0 mdn co hoc lugng ti, trinh 1.1
4 | bay dugc y nghia ctia co hoc lugng tir trong sy phat trién ctia khoa hoc
va ky thuat hién dai.
Phan biét sy khac nhau giira thuyét twong ddi hep voi co hoc ¢d dién 2.1.1
1 | Newton, trinh bay dugc y nghia cua ly thuyét twong doi trong su phat
trién cua vat ly hi¢n dai.
, | Van dung duoc 1y thuyét twong d6i hep dé giai thich cac hién tugng |  2.1.3
trong vat 1y.
3 Nhan thirc duge sy thay doi quan diém vé ban chit cua 4nh sang va 2.1.2
G2 ung dung cua cac hién tugng nay trong ky thuat.
4 Xéc dinh dugc gidi han quang di¢n, d¢ dich budc song, ning lugng, 2.1.1
dong luong cua photon tan xa cua hi¢n tugng tan xa Compton.
5 Thiét 1ap va giai dugc phuong trinh Shrodinger ddi véi mot s6 bai toan 2.1.2
tiéu bieu.
6 C6 kha nang ty tim kiém tai liéu, tuy nghién ctru va trinh bay cac noi 2.1.3
dung trong chuong trinh.
G3 C6 kha niang lam viéc trong cac nhom dé thao luan va giai quyét cac | 3.1.1, 3.1.2
van d¢ lién quan dén vat ly hién dai

9.  Tailiéu hoc tap

- Sach, gido trinh chinh:

1. Luong Duyén Binh (Chu bién): Vat ly dai cuong tap 1: Co- Nhiét, NXB Gido duc Viét

Nam, 2010, 267 trang.
2. Luong Duyén Binh (Chu bién), Ng6 Phu An, L& Bang Suong, Nguyén Hiru Tang: Vat

1y dai cuong tap 3 - Phan 1: Quang hoc- Vit 1y nguyén tir & hat nhan, NXB Gido duc, 2006, 244

trang

3. Luong Duyén Binh: Bai tap vat ly dai cuong tap 3: Quang hoc- Vit 1y luong tor, NXB
Gido duc, 1994.
4. Tran Thi Thién Huong, Huynh Quang Chién: Bai tap vat Iy 3 (Dao dong — Song —
Quang hoc), Truong Pai hoc Su pham k¥ thuat Tp HCM, 2006.
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5. Tran Ngoc Hoi (Chu bién), Pham Vian Thiéu: Vat ly dai cuong cac nguyén 1y va ung
dung, Tap 3: Quang hoc va Vit ly lugng tor, NXB Gido duc, 2006.
- Sach (TLTK) tham khao:

6. David Haliday, Robert Resnick, Jearl Walker. Co s& vat ly, Tap 6, NXB Giao duc, Ha
noi 1999.

10. Danh gia sinh vién:

- Thang diém: 10
- K& hoach kiém tra nhu sau:

Hinh Thei | Cong cu Chuén dau | Tilé
thire Noi dung <X KT ra KT (%)
) diém
KT
Kiém tra qua trinh 50

Tinh toan va giai thich cac anh huong cua Tuan | Bai kiém G1.1,G2.1, | 25
BT#1 thuy@t tuong doi hep d61 voi cac vat 5 tra 1 tiet | G2.2, G2.6
chuyén dong véi van toc 16n.

BT#) Bai toan vé hién tuong giao thoa va nhiéu Tudn | Baikiém | G1.2,G2.3, | 25

Xa. 10 tra 1 tiét G2.6
Thi cudi ky 50
- N6i dung bao quat tit ca cac chuan dau | Cudi Thity | G1.1,G1.2, | 50
ra quan trong cia moén hoc. hoc luan G1.3, G14,
- Thoi gian 1am bai 90 phut. ky G2.1, G2.2,
G2.3, G2 4,
G2.5

11.  Noi dung chi tiét hoc phan:

Chuan dau

Tuén Noi dung ra hoc
phan
Chuwong 1: Thuyét twong déi hep
A/ Cac néi dung va PPGD chinh trén 16p: (2) Gl1.1, G2.1,
Noi dung GD ly thuyét: G3

1.1 Co s hinh thanh thuyét twong d6i hep
1.1.1  Quan sat thién van, sao d6i, giao thoa ké Michelson
1.1.2  Han ché cua co hoc c6 dién
1 1.2 Céc tién dé cua Einstein
1.2.1 Tién dé thtr nhat
1.2.2  Tién dé thr hai
PPGD chinh:
+ Thuyét giang
+ Thao luan nhom
+ Trinh chiéu




B/ Céc ndi dung can ty hoc ¢ nha: (4)
1. Co s6 khoa hoc hinh thanh thuyét twong ddi hep
- Quan sat thién van, sao d6i, giao thoa ké Michelson
- Han ché caa co hoc c6 dién
2. Y nghia céc tién dé cua Einstein

Gl1.1, G2.1,
G2.6

Chuwong 1: Thuyét twong ddi hep (1iép theo)

A/ Tém tit cac ND va PPGD chinh trén 16p: (2)

Noi dung GD ly thuyét:

1.3. Tinh twong dbi cta sy ddng thoi, thoi gian va do dai
1.3.1
1.3.2  Céc hé qua ciia phép bién ddi Lorentz

Phép bién d6i Lorentz

a. Hé qua vé tinh dong thoi va tinh nhan qua
b. Tinh twong ddi ctia thoi gian
c. Sy co ngin Lorentz (co ngin vé do dai)
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

Gl1.1, G2.1,
G2.2,G3

B/ Ciéc ndi dung cin ty hoc ¢ nha: (4)

Ap dung phép bién d6i Lorentz dé giai thich cac hé qua thu duoc.

Van dung céac hé qua dé gidi thich céac hién tuong vat ly.

G2.1, G2.2,
G2.6

Chuwong 1: Thuyét twong ddi hep (1iép theo)

A/ Cac néi dung va PPGD chinh trén 16p: (2)
Néi dung GD Iy thuyét:
1.4 Tinh twong ddi cta chgyén dong (Phép bién d6i van toc)
1.5 Dong lyc hoc twong doi tinh va h¢ thire nang luong cua Einstein
1.5.1 Bong luong ciia mot chat di€ém )
1.5.2 Dinh luat hai Newton trong co hoc twong doi tinh
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

Gl1.1, G2.2,
G3

B/ Cic ndi dung cin tu hoc & nha: (4)
So sanh phép bién ddi van tdc trong co hoc c¢b dién Newton va trong
thuyét tuong doi hep.

So sanh dong luong ctia mot vat trong co hoc ¢ dién va trong co hoc
tuong doi tinh

Gl1.1, G2.2,
G2.6

Chuwong 1: Thuyét twong ddi hep (1iép theo)

A/ Cac ngi dung va PPGD chinh trén l6p. (2)
Noi dung GD Iy thuyét:
1.5 DPong luc hoc tuong ddi tinh va hé thirc nang lugng cua Einstein
(tiép theo)
1.5.3 Hé thuc Einstein vé khdi lvong — niang luong
1.5.4 Hg thirc 1ién hé dong lugng — nang luong

Gl1.1, G2.2,
G3
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1.5.5 Phép bién d6i Lorentz cho dong lugng — ning luong
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

B/ Cac néi dung cén tw hoc ¢ nha: (4) G2.1, G2.2,
Tim hiéu vé cac Ung dung cua hé thirc khéi lwong — ning luong va G2.6
dinh luat bao toan khoi lugng — nang luong, dic bi¢t trong nang luong
nguyén tir, nang lugng phat ra ciia mat troi,....
Chuwong 2: Quang hoc
A/ Cac ngi dung va PPGD chinh trén 16p: (2) G1.2
Noi dung GD Iy thuyét:
2.1. Cé4c dic trung co ban cuia quang hinh hoc (quang 19, dinh 1y
Malus)
2.2. So lugc vé ban chit song-hat cia 4nh sang
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom
B/ Cic ndi dung cin tu hoc & nha: (4) G1.2, G2.6
Xem lai cac hién tugng quang hinh hoc: phan xa dnh séang, khtc xa
anh sang
Chuwong 2: Quang hoc (tiép theo)
A/ Céc nfi dung va PPGD chinh trén lép: (2) G1.2,G2.3
Néi dung GD Iy thuyét:
2.3 Hién tugng giao thoa anh sang
2.3.1 Hién tugng giao thoa anh sang
2.3.2 Thi nghiém giao thoa hai khe Young
2.3.3 Giao thoa trén ban moéng
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom
B/ Cac néi dung cén tw hoc ¢ nha: (4) G1.2, G2.7
Céc hién tuong giao thoa trong thuc té.
Céch tao cac ngudn sang két hop.
Chwong 2: Quang hoc song (tiép theo)
A/ Cac ngi dung va PPGD chinh trén l6p: (2) G1.2, G2.3,
G3

Noi dung GD Iy thuyét:

2.3.3 Giao thoa trén ban mong (tiép theo)

2.3.4 Mot s6 tng dung cta hién tuong giao thoa
PPGD chinh:




+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom

B/ Cac néi dung cén tw hoc ¢ nha: (4) G2.3,G2.6
Céc thi nghiém vé giao thoa: giao thoa qua guong Fresnel, giao thoa qua
guong Lloyd, lvong lang kinh Fresnel, thau kinh Billet,...
Chwrong 2: Quang hoc (tiép theo)
A/ Cac ngi dung va PPGD chinh trén l6p: (2) G1.2, G2.3,
Néi dung GD 1y thuyét: G3
2.4 Hién tuong nhiéu xa 4nh sang
2.4.1 Hién tuong nhiéu xa anh sang
2.4.2 Phuong phap doi cau Fresnel
2.4.3 Nhiéu xa anh sang qua mot 16 tron
8 2.4.4 Nhiéu xa anh sang qua mot dia tron
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom
B/ Ciac ndi dung can ty hoc ¢ nha: (4) G2.3,G24,
Cac hién tuong nhiéu xa anh sang trong thuc té, cac ung dung cua G2.6
hién tugng nhiéu xa anh sang
Chuwong 2: Quang hoc (tiép theo)
A/ Cac ngi dung va PPGD chinh trén l6p: (2) G1.2, G2.3,
Néi dung GD 1y thuyét: G3
2.4 Hién tuwong nhidu xa anh sang (tiép theo)
2.4.3 Nhiéu xa anh sang qua mot khe hep (nhiéu xa Fraunhofer)
2.4.4 Nhiéu xa anh sang qua nhiéu khe hep va qua cach tir nhidu xa
PPGD chinh:
9 + Thuyét giang
+ Trinh chiéu
+ Thao luan nhom
B/ Ciac ndi dung can ty hoc ¢ nha: (4) G2.3, G2.6
Céch to
Tim hiéu vé thang song dién tir
Tim hiéu vé céc ung dung cua céc tia birc xa, dac bi€t quan tam
dén tinh song-hat ctia cac bure xa dién tir trong cac tmg dung trén.
Churong 2: Quang hoc (tiép theo)
A/ Cac ngi dung va PPGD chinh trén 16p: (2) G1.3,G24
10 Noi dung GD Iy thuyét:

2.5 Ly thuyét luong tir ning luong cta Plank va 1y thuyét luong tir
anh sang cua Einstein

2.6 Hién tugng buc xa nhiét




PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

B/ Céc ndi dung can ty hoc & nha: (4) o ‘ G1.3, G24,
Tim hi€u v€ hién tuong birc xa nhiét trong doi song: tat ca cac do vat, G2.6
sinh vat, Mat tr(‘)’i’,... o )
So sanh ly thuyét buc xa dién tr c6 dién véi ly thuyét luong tor nang
luong cua Planck. )
Tim hiéu vé su khing hoang vung tir ngoai cua ly thuyét birc xa dién tur
cd dién.
Chwong 2: Quang hoc (tiép theo)
A/ Cac ngi dung va PPGD chinh trén l6p: (2) G1.3,G24,
Néi dung GD 1y thuyét: G3
2.7 Thuyét luong tir anh sang cua Einstein
2.8 Hi¢u g Compton
PPGD chinh:
1 + Thuyét giang
+ Trinh chiéu
+ Thao luan nhom
B/ Ciac ndi dung can ty hoc ¢ nha: (4) G24, G2.6,
Hién tugng quang dién. G3
Hién tugng nhiéu xa va giao thoa cia chum electron qua mot khe
hep.
Chuwong 3: Co hoc luong tw
A/ Cac ngi dung va PPGD chinh trén l6p: (3) G14, G3
Noi dung GD Iy thuyét:
3.1 Bai mé dau
3.1.1 Gia thuyét De Broglie va hién tuong nhiéu xa va giao thoa
cua chum electron qua mot khe hep
12 3.1.2 Hé thic bét dinh Heisenberg
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom
B/ Cac ngi dung c?ln tw hoc ¢ nha: (6) G1.4,G2.6
Van dung gia thuyét de Broglie tinh toan budc song De Broglie cua cac
hat vat chat dac biét 1a cac hat vi mé (electron, proton, neutron).
Churong 3: Co hoc lwong tir (tiép theo)
A/ Cac ngi dung va PPGD chinh trén 16p: (3) G14, G2.5,
13 | N§i dung GD 1y thuyét: G3

3.2. Ham séng trong co hoc lugng tir




3.3 Phuong trinh Schrodinger
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao ludn nhom

B/ Cic ndi dung cin ty hoc & nha: (6) G14, G2.5,
Y nghia théng ké cua ham song. Xac sut trong co hoc luong tir va xéac G2.6
sudt trong doi séng. CAu tao nguyén tir va co hoc luong tir.

Churong 4: Co hoc lwong tir (tiép theo)

A/ Cac ngi dung va PPGD chinh trén l6p: (3) G14, G2.6,
Néi dung GD 1y thuyét: G3
3.4 Bai toan giéng thé mot chiéu sau vo han, rao thé va hiéu ung
duong ham
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao luan nhom

14

B/ Céc ndi dung can ty hoc & nha: (6) 7 G1.4, G2.6
Ung dung cua hiéu ung duong ham: sy ion hoa nguyén tir, kinh hién vi
quét chui ham.

Churong 3: Co hoc lwong tir (tiép theo)

A/ Cac ngi dung va PPGD chinh trén 16p: (3) G114, G25
Noi dung GD Iy thuyét:
3.5 Bai todn nguyén tu Hidro
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
Thao ludn nhom
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G1.4, G2.5,

B/ Cac néi dung cén tw hoc ¢ nha: (6) 2.6

CAu tao cac dam may electron trong nguyén tir.

12. Dao duc khoa hoc:

Céc bai tap trén 16p, & nha phai duogc thuc hié‘n tir chinh ban than sinh vién. Néu b1 phat hién co
sao chep thi xur 1y cac sinh vién co lién quan bang hinh thirc danh gia 0 (khong) di€ém qua trinh va
cuoi ky.

13. Ngay phé duyét lin dau:

14. CAp phé duyét:

Trwong khoa Truwéng BM Nhoém bién soan




15. Tién trinh cip nhat PCCT

Lén 1: Noi Dung Cap nhat DPCCT lan 1: ngay thang nim

<nguoi cdp nhat ky
va ghi rd ho tén)

TO truong Bo mon:




