PAI HOC QUOC GIA CONG HOA XA HQI CHU NGHIA VIET NAM

THANH PHO HO CHi MINH DPjc lap - Tw do - Hanh phiic
S6:2108/Qb-PHQG Thanh phé Hoé Chi Minh, ngay 25 thang 10 nam 2025
QUYET PINH

Ban hanh khéi hoc phin Vit Iy dai cwong trinh dé dai hoc
cong nhén, chuyén doi tin chi tai Pai hoc Quéc gia Thanh phé H6 Chi Minh

GIAM POC PAI HOC QUOC GIA THANH PHO HO CHi MINH

Can cir Nghi dinh s6 201/2025/NP-CP ngay 11 thang 7 nam 2025 ciia Chinh phii
quy dinh chirc ndng, nhiém vu va quyén han cia dai hoc quoc gia;

Can cit Quyét dinh s6 26/2014/QP-TTg ngay 26 thang 3 nam 2014 ciia Thii tuwéng
Chinh phii vé viéc ban hanh Quy ché t6 chire va hoat déng ciia Pai hoc quoc gia va cdc
co so gido duc dai hoc thanh vién;

Can cit Théng ti s6 08/2021/TT-BGDPT ngay 18 thang 3 niam 2021 ciia B trudng
B¢ Gido duc va Pao tao vé viéc ban hanh Quy ché dao tao trinh d6 dai hoc;

Can cir Quyét dinh s6 70/0D-PHQG ngay 12 thang 02 nam 2020 ciia Gidm doc
Pai hoc Quéc gia Thanh phé Ho Chi Minh (PHOG-HCM) vé viéc phé duyét Pé dn
Khung nang liec va pham chat sinh vién tot nghiép PHQG-HCM;

Can cir Quyét dinh s6 949/0P-PHQG ngay 12 thang 8 nam 2021 cia Gidm doc
PHOG-HCM vé viéc diéu chinh, bé sung mot sé noi dung ciia Dé an Khung ndng lyc
va pham chat sinh vién tot nghiép PHOG-HCM;

Can cir Quyét dinh s6 1342/0D-PHQOG ngay 30 thang 9 nam 2022 ciia Gidm doc
DHQOG-HCM vé viéc ban hanh Quy ché ddo tao trinh dé dai hoc;

Can cit Quyét dinh sé 37/0P-PHQG ngay 15 thang 01 ndam 2025 ciia Giam doc
PHOG-HCM vé viéc thanh Idp Té cong tac xay dung khoi mén hoc Vit Iy ¢é thé cong
nhdn, chuyén doi tin chi trong hé thong PHOG- HCM;

Can cit Quyét dinh s6 2062/QD-PHQG ngay 22 thang 10 niam 2025 cia Gidm doc
PHOG-HCM vé viéc ban hanh Quy dinh thi diém xdy dung va trién khai cdc khéi hoc
phdn trinh do dai hoc cong nhan, chuyén doi tin chi tai DHQOG-HCM,;

Theo dé nghi ciia Truéng ban Ban Pado tao.

QUYET DINH:

Piéu 1. Ban hanh khdi hoc phﬁn Vat 1y dai cuong trinh d§ dai hoc cong nhan,
chuyén ddi tin chi tai PHQG-HCM (Khéi hoc phan Vit 1y dai cuong) bao gdm: bang
mo ta va dé cuong chi tiét cac vi hoc phan thudc Khdi hoc phan Vat 1y dai cwong (chi
tiét theo Phu lyc dinh kém).
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Diéu 2. Cin ctr ndi dung bang mo ta va cac dé cuong chi tiét cac vi hoc phan thudc
Khdi hoc phan Vat 1y dai cuong, cac don vi trién khai theo quy dinh tai Quyét dinh sb
2062/Qb-bHQG.

Quyét dinh nay c6 hiéu luc ké tir ngay 01 thang 11 nim 2025.

Diéu 3. Chanh Vin phong, Truéng ban Ban Dao tao, Trudng cac ban chirc ning
c6 lién quan, Thu truedng cac don vi thanh vién, truc thuéc DPHQG-HCM cd lién quan
chiu trach nhiém thi hanh Quyét dinh nay./. ///

Noi nhin: /,xfj\lf’_lthIAM DQC
- Nhu Diéu 3; ) ) /ot -PHOGIAM DOC
- B9 Gido duc va Dao tao (dé bao cao); VA armm:: N

- Giam déc DHQG-HCM (dé béo c4o); [S/E * %
- Luu: VT, DT. | o\ =y

Nguyén Thi Thanh Mai



Phu luc

' BAN MO TA
KHQI HOC PHAN VAT LY DAI CUONG
(Kem theo Quyét dinh so /OP-BDHQG ngay thang  nam 2025

ciia Gidm déoc Pai hoc Quéc gia Thanh phé Ho Chi Minh) ///

1. Théng tin tong quat

- Tén khdi hoc phan: Vat Iy dai cwong
Thudc khdi kién thirc: Pai cwong

S6 tiét: 240

Ly thuyét (LT): 180

Thyc hanh/Bai tap (TH/BT): 60

Noi dung mé ta khdi hoc phan:

N+t

Khéi hoc phan Vit 1y dai cuong cung cap hé théng kién thirc nén tang, bao quat
cac linh vuc co ban cua vat ly hoc, bao g@)m Co hoc, Nhiét hoc, Pién - Tt hoc, Quang
hoc, Vit 1y hi¢én dai, Vat Iy nguyén tir, Vat 1y hat nhan, Dao dong - Song va Thuc hanh
thi nghiém. Hoc phan duoc thiét ké dé sinh vién nam vimng cac dinh luat va nguyén Iy
vét 1y quan trong, phat trién tu duy phén tich hién twong ty nhién va Gng dung vao giai
quyét cac bai toan thuc té trong k¥ thuat, cong nghé va nghién ciru khoa hoc.

Thong qua khéi hoc phan nay, sinh vién duoc rén luyén k¥ nang tu duy logic, k¥
nang tinh toan, k¥ nang thuc nghiém va moé phong, cling nhu hinh thanh thai do hoc tap
chu dong, sang tao va trach nhiém nghé nghiép. Hoc phan 14 co s& bit budc cho cac mon
hoc chuyén nganh vat 1y va k¥ thuat, dong thoi gip sinh vién 1am quen véi viéc doc
hiéu tai liéu chuyén nganh bang tiéng Anh va mg dung céng nghé trong hoc tap va
nghién cuu.

3. Bang md ti cac vi hoc phan (microU)

Tén microU No6i dung So tiét

PHY-MUO1. Pon vi- Cac | Vat 1y va cac phép do: Cac tiéu chudn vé chiéu dai, | 2 LT
dai luong vat 1y va vecto | khéi lugng va thoi gian; Phan tich thi nguyén ctia dai
lwong vt 1y; Bién ddi don vi; Tinh toan d6 16n; Chir
sO ¢6 nghia.

PHY-MUO2. Pong hoc | Vecto d6 doi cia chat diém; Vecto van toc cta chat | 6 LT
chét diém diém; Vecto gia toc ctia chat diém; Chuyén dong tron;
Roi tu do; Ném xién; Tinh twong ddi ctia chuyén

dong.




Tén microU Noi dung So tiét
PHY-MUO03. Dong luc | Ba dinh luat Newton; HEé quy chiéu; Céc loai luc| 6LT
hoc chét diém thuong gdp trong co hoc. Van dung cac dinh luat

Newton.
PHY-MUO04. Cong va | Cong - Cong suat; Pinh 1y dong nang; Pinh luat bién| 4LT
dinh luat bao toan co ndng | thién va bao toan co nang.
PHY-MUOS. Dinh luat | Khai niém dong lugng. Xung luc. Pinh luat bao toan | 3 LT
bao toan dong luong. Va | dong luong. Va cham dan hdi/khong dan hoi.
cham
PHY-MUO06. Co hoc vat | Khdi tam cua vat rin; Hé quy chiéu khoi tam, hé quy | 6LT
ran chiéu phong thi nghiém; Phuong trinh co ban ctia vat
rin quay quanh truc ¢d dinh; Momen quan tinh va co
nang cua vat ran; Dinh luat bao toan momen dong
lwong cua vat ran.
PHY-MUO7. Co hoc chat | Chat luu Iy twéng; Phuong trinh lién tuc; Dinh luat | 9 LT
luu Bernoulli; Chét luu thyc.
PHY-MUO08. Dao dong va | Dao dong diéu hoa, dao dong tat dan, dao dong cudng | 9 LT
song co hoc btrc, cong huong; Cac loai song co, giao thoa song,
song durng, hiéu ing Doppler.
PHY-MU09. Khi Iy | Phuong trinh trang thai khi Iy tuéng; Phuong trinhco | 6 LT
tudng ban cua thuyét dong hoc phan tir cac chat khi; Sy
phan b van téc ciia chét khi.
PHY-MU10. Nguyén ly | N6i nang, cong va nhiét lugng; Nguyén 1y thir nhat| 6 LT
thir nhat clia nhiét dong | nhiét dong luc hoc; Ung dung nguyén li thir nhat
hoc trong mot s6 qua trinh can bﬁng.
PHY-MUI11. Nguyén ly | Nguyén ly tho hai nhiét dong luc hoc; Chu trinh | 6 LT
thir hai cua nhiét dong hoc | Carnot thuan nghich ddi voi khi li tudng; Ham
Entropy va nguyén ly tang Entropy.
PHY-MU12. Khi thyc Luc tuong tac gitta cac phan tir; Phuong trinh Vander | 9 LT
Waals; Su hoa long cua chat khi.
PHY-MU13. Dién truong | Di¢n tich; Dinh luat Coulomb; Pién truong; Pinhly | 6 LT
tinh trong chan khong Gauss; Dién thé; Lién hé giira dién truong va dién thé.
PHY-MU14. Vit dan Tinh chét cua vat dan dién & trang thai can béng tinh | 3 LT

dién; Vat dan trong dién trudng ngoai; Pién dung cla
mot vat dan co 1ap; Tu dién; Nang luong dién trudong




Tén microU Noi dung So tiét
PHY-MUI1S. Dién truong | Su phan cuc dién moi. Vecto cam ung dién. Dién | 3 LT
trong chat dién moi truong trong dién moi.

PHY-MU16. Dong di¢n | Dong dién, mat d§ dong dién; Phuong trinh lién tuc; | 6 LT
khong ddi Cac dinh luat Ohm; Cac dinh luat Kirchhoff.
PHY-MU17. Tu truong | Tuong tac tur; Tu truong; Pinh luat Gauss ddivaite| 9LT
tinh trong chan khong truong; Dinh Iy Ampere (dinh 1y dong toan phan);

Dinh luat Ampere; Tac dung cuia tir truong 1én mach

dién kin; Cong cua luc tur; Tt trudong cua mot hat dién

chuyén dong.
PHY-MU18. Hi¢n tuong | Hién tuong cam ung; Hién tuong tu cam; Hién tuong | 6 LT
cam Ung dién tur hd cam; Ung dung cua hién tuong cam tng dién tu;

Nang lugng tir truong.
PHY-MU19. Dao dong | Dao dong di¢n tir, Dinh luat Kirchhoff trong mach c6 | 6 LT
dién tir va dong dién xoay | cudon cam; Mach RLC ndi tiép, Cong suat, May bién
chiéu ap..
PHY-MU20. Truong dién | Luan diém tha nhat cia Maxwell; Luan diém tha hai | 6 LT
tu cua Maxwell; Truong dién tir va hé théng cac phuong

trinh Maxwell; Song dién tir
PHY-MU?21. Quang séng | Hi¢n tuong giao thoa 4nh sang; Hién tugng giao thoa | 9 LT

gy ra boi cac ban mong; Hién tugng nhiéu xa anh

sang; Nhidu xa song phang; Nhiéu xa qua mot khe

hep; Nhidu xa qua nhiéu khe hep; Cach tir; Nhiéu xa

tia X trén mang tinh thé.
PHY-MU22. Quang | Btc xa nhiét can bﬁng; Céc dinh luat phat xa caa vat | 6 LT
luong tir den tuyét d6i; Thuyét luong tir ning luong cia

Planck; Hiéu tmg quang dién — thuyét luong tir anh

sang cua Einstein; Tan xa Compton.
PHY-MU23. Ludng tinh | Gia thuyét de Broglie vé tinh chét song ctia vat chat; | 6 LT
song — hat | Him séng - Nguyén ly bat dinh; Phuong trinh
clia vat chat. Mo dau co | Schrodinger; Chuyén dong ctia vi hat trong giéng thé
hoc luong tur ning; Chuyén dong cta vi hat qua hang rao thé ning.
PHY-MU24. M¢ dau | Cac tién dé cua Einstein; bong hoc tuong ddi tinh—| 6LT
thuyét twong doi hep Phép bién ddi Lorentz; Gii thiéu cac hé qua ctia phép

bién d6i Lorentz; Pong luc hoc tuong ddi, gio1 thiéu
vé phuong trinh co ban, dong luong va ning lugng.




Tén microU Noi dung So tiét
PHY-MU25. Vat 1y | Tién dé& Bohr, M6 hinh nguyén tir, Nguyén tt hydro; | 6 LT
nguyén tir M6 men Dong luong quy dao; M6 men tu quy dao;

Chuyén dong cua electron quanh tryc riéng — Spin.
PHY-MU26. Vat 1y hat CAu tao hat nhan — Nang luong lién két; Phan ra | 6LT
nhan phong xa; Phan irng hat nhan.
PHY-MU?27. Vatly hat co | Nhitng ddc trung cua hat co ban. Phan loai cac hatco | 3 LT
ban ban. M6 hinh chuan. Khai quat vé su hinh thanh vii
tru.
PHY-MU28. Giéi thi¢u | Cac mirc nang lugng cua chat ran, sy dan dién vamé | 3 LT
vat 1y chét ran hinh khi e tu do, phan loai trang thai ran: Kim loai,
ban dan, dién moi.
PHY-MU29. Bai tap 16n | Sir dung cac phﬁn mém lap trinh Matlab hoac Python 30
VL ¢6 dién dé giai cac bai toan vat ly ¢6 dién. Hodc thuyét trinh TH/BT
ddi v6i mot vai mon hoc chi c6 mot phén ndi dung
trong vat 1y co dién.
PHY-MU30. Bai tap 16n | Thuyét trinh nhom vé dé tai Vat Ly hién dai duoc | 30
VL hién dai giao hodc tu chon. TH/BT
PHY-MU31. Cac co ché | Nhiét do; Gidn nd nhiét; Hép thu nhiét cia vatranva | 6 LT
truyén nhiét long; Cac co ché truyén nhiét.
PHY-MU32. Quang hinh | Cac nguyén 1y, dinh luat co ban cua quang hinh hoc; | 6 LT
hoc Guong phang; Guong cau; Ling kinh; Thau kinh;
Mit.
PHY-MU33. Qué trinh | Quang duong tu do trung binh; Hién tugng ndimasat | 6 LT
van chuyén ciia chat khi | va su truyén dong luong; Hién tuong khuéch tan va
va chét long su truyén phan tu; Tinh chét téng quat va cAu triic cua
chét long; Strc cang bé mit cta chét long; Su dinh uot
va khong dinh w6t Hién twong mao dan.
180 tiét
2 LT
Tong _,
60 tiet
TH/BT

4. Bang md ta phan nhém mén hoc/hoc phan theo cic vi hoc phin




Ma vi

A PHY- | PHY-
hoc phan- | pHY- PHY-
én vi hoe | MUOL. pHY- | MU04.| MUOS. PHY- Mu10, | Y ey
Tén phén | Ponvi | V17 | Muos, | ©On9 | Dinh PHY- | MUO8 Nguyén | MU MUIL3.
mon Sé - Cic MUO02. Dénl va luat PHY- MUOT Dao. PHY- 19 thir Nguyén | PHY- | bién | PHY-
. : Dong g dinh bao | MUOQ6. ' A MU09. | Y. ly the | MU12. | truong | MU14.
hoc/ tin dai luc R . Co hoc | dong v nhat - . ~ n
N hoc luat toan | Cohoc % . Khi ly \ hai cua Khi tinh Vat
hoc chi luong £ hoc \ n a2 chat va \ cua A x
A\ N chat i bao dong | vatran . tudng o nhiét thuc trong dan
phan A vat ly .2 chat . luu song nhiét n A
Ma mon \ diém di A toan lu:(_mg. h a6 dong chan
hoc/hoc va tem co Va corhoc ong hoc khong
0C/hg vecto - hoc .
phan nang cham
Vit ly
dai QST-
cuong 1 | 3 X X X X X X X X X
PHY00001
(Co -
nhiét)
Vit ly
dai QST-
cuong 2 | 3| b1900002 X X
(Pién tur
-Quang)
Vit ly
dai
cuong 3 QST-
(Co- 1 3 | b1iv00003 X X
nhiét
nang
cao)
Vit ly i
hiéndai | 3 | b, 9000,

(Luong




M2 vl PHY- | PHY
hoc phan- | pHY- ) ] PHY-
én vi hoe | MUOL. pHY- | MU04. | MUOS. PHY- Muzo, | PHY PHY-
Tén phén | Ponvi | ~Y> | Mmuos, | ©ON9 | Dinh PHY- | MUOS Nguyén | MY MU1L3.
mén Sé -Cé.C. MUO02. D(A)n. va luat PHY- MUO7 Daol PHY- 19 thie Nguyén | PHY- bién PHY-
) | Dong &1 dinh | bio | MUOG. o MU09. | Y Y | Iythe | MU12. | truong | MU14.
hoc/ tin dai luc R . Co hoc | dong v nhat - . ~ n
, hoc luat toan | Co hoc R X Khi ly \ hai caa Khi tinh Vat
hoc chi luong £ hoc \ n a2 chat va \ cua A x
) N chat P bao dong | vatran . tudng A nhiét thuc trong dan
phan A vat ly i chat \ luu song nhiét o A
Ma mon \ diém .2 toan lu:(_mg. n dong chan
hoc/h va diem o Va co hoc dong H Khon
oc/hoc vecto ¢ hoc e g
phan nang cham
-
Nguyén
tir - Hat
nhan)
Vatly 1
(General |-, QSB- X X X X X X X X X X X
Physics PH1003
1)
Vat 1y 2
(General 4 QSB- x
Physics PH1005
2)
Vat Ly QSB-
cohoc | 4| pPHIOIL | ¥ X X X X X X
Vat Ly
N QSB-
nhi€t |3 1 pli013 X X
lugng tr
Physics QSO-
1 | 2| pHo13IU | ¥ X X X X X




Ma vi

A PHY- | PHY-
hoc phan- | pHY- PHY-
én vi hoe | MUOL. pHY- | MU04. | MUOS. PHY- Muzo, | PHY PHY-
Tén phén | Ponvi | V17 | Muos, | ©On9 | Dinh PHY- | MUO8 Nguyén | MU MUIL3.
mon Sé - Cic MUO02. Dén ' va luat PHY- MUOT Dao. PHY- 19 thir Nguyén | PHY- | bién | PHY-
. . Dong oNg dinh bao | MUOS. ' A MU09. | Y. ly the | MU12. | truong | MU14.
hoc/ tin dai luc R . Co hoc | dong v nhat - . ~ n
N hoc luat toan | Cohoc % . Khi ly \ hai cua Khi tinh Vat
hoc chi luong £ hoc \ n a2 chat va \ cua A x
A\ N chat i bao dong | vatran . tudng o nhiét thuc trong dan
phan A vat ly .2 chat . luu song nhiét n A
Ma mon \ diém 2 toan lu:(_mg. R dong chan
hoc/h va diem o Va co hoc dong H Khon
oc/hoc vecto ¢ hoc e g
phan nang cham
Physics QSQ-
2 2 | PHo141U X X X X
Physics QSQ-
3 3 | PHo15IU X X
Physics 5 QSQ- «
4 PHO121U
General
- QSQ-
Phy13|cs 4 PHO191U X X X X X X X X X X
Vit ly
dai 3 QSA- X X X X X X X X X X
cuong PHY101

Al




M2 vl PHY- | PHY
hoc phan- | pHY- ) ] PHY-
én vi hoe | MUOL. pHY- | MU04. | MUOS. PHY- muzo. | PHY- PHY-
Tén phén | Ponvi | V17 | Muos, | ©On9 | Dinh PHY- | MUO8 Nguyén | MU MUIL3.
mon Sé - Cic MUO02. Dén ' va luat PHY- MUOT Dao "| PHY- 19 thir Nguyén | PHY- | bién | PHY-
. ! bong oNg dinh bao | MUOS. ' A Mu09. | Y ly the | MU12. | truong | MU14.
hoc/ tin dai luc R . Co hoc | dong v nhat - . ~ n
N hoc luat toan | Cohoc % . Khi ly \ hai cua Khi tinh Vat
hoc chi luong £ hoc \ n a2 chat va \ cua A x
A\ N chat i bao dong | vatran . tudng o nhiét thuc trong dan
phan A vat ly .2 chat . luu song nhiét n A
Ma mon \ diém 2 toan lu:(_mg. R dong chan
hoc/h va diem o Va co hoc dong H Khon
oc/hoc vecto ¢ hoc e g
phan nang cham
Vit ly
dai QSA-
cwong | S | PHY102 X X
A2
Vit ly
. QSA-
dai 3 PHY103 X X X X X X X X X X X X
cuong B
QSA-
Cohoc | 5 PHY116 X X X X X X X
Quang 4 QSA-
hoc PHY304




Mﬁ vi hoc
phan-Ten vi PHY MU MU23
hoc phan i} PHY- ' '
) PHY- PHY- | MU17. MU18 Dao PHY- Ludng | PHY- PHY-
o £ MU15. MU16. T .~ | dong | PHY- | PHY- tinh MU24.
Tén So " N . Hién N MU22. . . 1x | MU25.
n . bién Dong truong dién tor | MU20. | MU21. song — | M¢ dau A 1e
mon hoc/ tin . A - tuong X . Quang , X Vit ly
4 . truong dién tinh 5 va Truong | Quang hat cia | thuyét :
hgc phan chi Z N cam X DN . luong ne 1A nguyen
trong chat | khong trong . dong | diéntr | song , vat chat. | tuong ;
N - 2. A ung cA tu s 1A L. tu
dién moi doi chan didn tir dién M¢ dau | doi hep
. khong : xoay co hoc
Ma mon hoc/ chi¢u lugng tir
hoc phan
Vit 1y dai
cuong 1 (Co 3 QST-PHY00001
- nhiét)
Vat ly dai
cuong 2 )
(Dién tir - 3 QST-PHY00002 X X X X X X
Quang)
Vat ly dai
cuong 3 (Co'| 5 | 55T pHY00003 X
- nhiét nang
cao)
Vit 1y hién
dai (Luong
tir - Nguyén 3 QST-PHY00004 X X X
tr - Hat
nhan)
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Mﬁ vi hoc
phan- Tén vi PHY- PHY-
hoc phin PHY- PHY- MU19. MU~23.
PHY- PHY- | MUL17. MU18 Dao PHY- Ludng PHY- PHY-
o £ MU15. MU16. Tu . | dong | PHY- | PHY- tinh MU24.
Tén So " . \ Hién N MU22. . . < | MU25.
n . Dién Dong truong dién tor | MUZ20. | MU21. song — | M¢ dau A 1e
mon hoc/ tin . A . tugng \ ) Quang , X Vit ly
4 . truong dién tinh : va Truong | Quang hat cua | thuyét b
hoc phan chi x N cam X A 2 luong a1 A nguyen
trong chat | khéng trong . dong | diéntr | song , vat chat. | tuong ;
<A n: A A ung A tu 2 12 £ tu
dién moi doi chan didn b dién Mo dau | doi hep
A 1en tu
o khong xoay co hoc
Ma mon hoc/ chiéu luong tir
hoc phan
Vatly 1
(General 4 QSB-PH1003 X X
Physics 1)
Vatly 2
(General 4 QSB-PH1005 X X X X X X X
Physics 2)
Vat Ly co )
hoc 4 QSB-PH1011
Vit Ly nhiét i
luong tir 3 QSB-PH1013 X X X X
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Mﬁ vi hoc
phan- Tén vi PHY- PHY-
hoc phin PHY- PHY- MU109. MU~23.
PHY- PHY- | MU17. MU18 Dao PHY- Ludng | PHY- PHY-
A £ MU15. MU16. Tu .~ | dong | PHY- | PHY- tinh MuU24.
Tén So " N N Hién A MuU22. . . x| MU25.
n . Dién Dong truong dién tor | MUZ20. | MU21. song — | M¢ dau A 1e
mon hoc/ tin . A . tugng \ ) Quang , X Vatly
4 . truong dién tinh : va Truong | Quang hat cua | thuyét b
hoc phan chi x N cam X A 2 luong a1 A nguyen
trong chat | khéng trong . dong | diéntr | song , vat chat. | tuong ;
<A n: A A ung A tu 2 12 £ tu
dién moi doi chan didn b dién Mo dau | doi hep
A 1en tu
o khong xoay co hoc
Ma mon hoc/ chidu lwong tir
hoc phan
Physics 1 2 QSQ-PHO131U
Physics 2 2 QSQ-PHO0141U
Physics 3 3 QSQ-PHO151U X X X X X X
Physics 4 2 QSQ-PHO0121U X X X X
General 4 | QSQ-PHO19IU

Physics 1
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Mﬁ vi hoc
phan- Tén vi PHY- PHY-
hoc phin PHY- PHY- MU109. MU~23.
PHY- PHY- | MU17. MU18 Dao PHY- Ludng | PHY- PHY-
Tén Sé MU15. MU16. T Hién "| dong | PHY- | PHY- MU22 tinh MU24. MU25
A . bién Dong truong i dién tr | MUZ20. | MU21. " | song— | Mo dau ~ s
mon hoc/ tin . A . tugng \ ) Quang , X Vatly
4 . truong dién tinh : va Truong | Quang hat cua | thuyét b
hoc phan chi x N cam X A 2 luong a1 A nguyen
trong chat | khong trong mn dong | diéntr | song i vatchat. | tuong i
dienmoi | ddi chan diéngtir dién Mé diu | dbi hep
o khong i xoay co hoc
Ma mon hoc/ chidu lwong tir
hoc phan
Vat ly dai i
cuong Al 3 QSA-PHY101
Vat ly dai i
cwrong A2 3 QSA-PHY102 X X X X
Vatlydai |5 | o5 pHY103 X X
cuong B
Co hoc 5 QSA-PHY116 X
Quang hoc 4 QSA-PHY304 X X
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Ma vi hoc
phan/Tén vi ) i i
hoc phan PHY- PHY- I\F/E;S PHY- I\?IEI;O PHY- PHY- gHétr;\g}?s:ﬁ
Tén mon hoc/ P MU26. MuU27. AN MU29. A MU31. Céc MU32. ua trI Ve
hoc phan | S0 tin chi Vat Iy hat | Vat Iy hat | 9191 thiew | gy, | BTL Vat co ché Quan chuyén cta
oc P . ALy hat | vatly hat | yatly :=4= | Lyhién oene 1 U9 oht khiva
Ma mon nhan co ban 9 co dién . truyén nhiét | hinh hoc X1
hoc/hoe chat ran dai chat long
phﬁn
Vit ly dai QST-
cuong 1 (Co - 3 PHY00001
nhiét)
Vit ly dai
: o QST-
cuong 2 (bién 3
tir - Quang) PHY00002
Vit ly dai
' R ST-
cuong 3 (Co - 3 PH?(OOOOB X
nhi¢t nang cao)
Vit 1y hién dai
(Luong tur - 3 QST- X
Nguyén tir - Hat PHY00004
nhan)
Vatly 1
(General 4 Pa?(?O:% X

Physics 1)
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Ma vi hoc
phan/Tén vi ) ) -
hoc phin | PHY- PHY- ,\F;IU;;. PHY- ,\EU;(O. PHY- PHY- gﬂﬁfﬁ 3:11
Tén mon hoc/ OTIT MU26. MuU27. AP MU209. ~ MU3L1. Cac MU32. PO
X So tin chi a1 a1 Gio1 thiéu BTL Vit A chuyén cua
hoc phan Vat 1y hat | Vat 1y hat a1 BTL VL A co ché Quang YT
x A A \ vat ly 2 1R Ly hién A n ) chat khi va
Ma mon nhan co ban iz co dién : truyén nhi¢t | hinh hoc L1
chat ran dai chat Idng
hoc/hoc
phan
Vatly 2 i
(General 4 Paig’OS X X X
Physics 2)
AT v QSB-
Vat Ly co hoc 4 PH1011 X
Vat Ly nhiét 3 QSB- X X
lugng tu PH1013
: QSQ-
Physics 1 2 PHO13IU
Physics 2 2 QSQ- X

PHO14IU
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Ma vi hoc
phan/Tén vi ) ) -
hoc phin | PHY- PHY- ,\F;IU;;. PHY- ,\EU;(O. PHY- PHY- gﬂﬁfﬁ 3:11
Tén mon hoc/ OTIT MU26. MuU27. AP MU209. ~ MU31. Céc MU32. PO
X So tin chi a1 a1 Gio1 thiéu BTL Vit A chuyén cua
hoc phan Vat 1y hat | Vat 1y hat a1 BTL VL A co ché Quang YT
x A A \ vat ly 2 1R Ly hién A n ) chat khi va
Ma mon nhan co ban iz co dién : truyén nhi¢t | hinh hoc L1
chat ran dai chat Idng
hoc/hoc
phan
: QSQ-
Physics 3 3 PHO15IU
- QSQ-
Physics 4 2 PHOL2IU X
General Physics 4 QSQ- X
1 PHO19IU
Vat 1y dai 3 QSA-
cuong Al PHY101
Vat ly dai 3 QSA- «
cuong A2 PHY102
Vat ly dai 3 QSA- «
cuong B PHY103
QSA-
Corhoc > PHY116
QSA-
Quang hoc 4 PHY304 X

5. Danh sach @@ cwong chi tiét 33 vi hoc phan (theo cic phu luc dinh kém): Dé cuong chi tiét cac vi hoc phan (microU) thé hién céac

ndi dung kién thirc tuong trng ctia cac vi hoc phan va la co s¢ xac dinh cac ndi dung kién thirc tuong img véi cac mon hoc/hoc phan cong

nhan, chuyén doi tin chi./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MUO1 =

1. Théng tin tong quat

Tén vi hoc phan (micro-unit, goi tit 1a microU): Pon vi - Cac dai lwong vt

ly va vecto

N+ o+ 4

3.

Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 2

Ly thuyét: 2

Thuc hanh: 0

Bai tap:0

Ma microU: PHY-MUO1

Néi dung mé ti microU: MicroU cung cip cho sinh vién kién thirc nén tang

ban dau vé cac dai lugng vat ly co ban va cac hé don vi do luong ti€u chuan. Sinh vién

s€ duoc trang bi cac khai ni¢m vé chiéu dai, khoi luong, thoi gian va cac don vi lién

quan trong hé SI; biét cach phan tich thir nguyén cia dai luong vat 1y dé kiém tra tinh

dung din cua biéu thirc vat Iy. Ngoai ra, phan nay con gidi thiéu cac ki nang xur 1y s6
liéu co ban nhu chuyén ddi don vi, tinh d6 16m, chit sb ¢o nghia, déng thot rén luyén kha

nang biéu dién va phan tich dai luong vecto — mdt cong cu toan hoc quan trong cho toan
bd hoc phan Vit 1y Pai cuong.

4.

Chuén dau ra microU (CPR)

CDR

Mo ta CDR

LOI.1

Hiéu rd cac khai niém co ban vé dai luong vat 1y, don vi do va hé don vi
SI; ndm duogc cach phan tich thtr nguyén, quy tic chuyén d6i don vi va
cach biéu dién d6 16n cua dai luong vat 1y; trinh bay dugc khai niém vecto
vat 1y va vai tro cua chit s6 c¢6 nghia trong do luong khoa hoc.

LO1.2

Thuc hién thanh thao cac phép chuyén dbi giira cac don vi do; phén tich
dugc thir nguyén dé kiém tra tinh hop 1y ctia phuong trinh vat 1y; 4p dung
dung quy tic 1am tron va xac dinh chit s6 c6 nghia trong cac phép tinh lién
quan dén do luong va dai luong vat 1y.

LO1.3

C6 thai d6 nghiém tiic, chinh xac trong viéc sir dung don vi do va ghi két
qua; nhan thuc ro tam quan trong cua vi¢c théng nhét hé do luong trong
nghién ctru va ky thuat; thé hién tinh than can trong, trung thuc va trach
nhi¢m khi thu thap, xtr 1y va bao céo dir li¢u vat ly.




5. No¢i dung microU

A Bai
S? N0i dung microU (.jDR Hoat dong day va hgc danh
tiet ) microU ) iy
(1) 3) gia

®)
1 | 1.1. Vatly va cac phép do: | LOL.1, | Video giang day ly thuyét két hop | Al
tiét | Cac tiéu chuan vé chiéu | LO1.2. |slide, c6 bai tap tu luan va bai tap
dai, khéi lwong va thoi| LOL.3 | tuong tac.
gian. SV lam bai tap danh gia qua trinh
1.2. Phan tich thtr nguyén theo hinh thurc tric nghiém
cua dai luong vat 1y
1 | 1.3. Bién ddi don vi; Tinh | LO1.1, | Video giang day ly thuyét két hop | Al
tiét |toan do 1én; Chir s c6| LO1.2. | slide, co bai tap ty luan va bai tap
nghia LO1.3 | tuong tac.
SV lam bai tap danh gid qua trinh
theo hinh thirc tric nghiém

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, ¢ nha), bao gém doc trude tai liéu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phuwong phap danh gia

(cc thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan véi cac CDR cta microU)

) A a. . (ax B
Thanh phﬁl)l danh gia danh microU Phuwong plzjt)p danh gia Ty(lsg) Yo
gia (2) 3)
Al. Panh gia téng két Al LOLL LOL2. | ppic nghiém + Ty luan 100

(1): cac thanh phan d4nh gia cta microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gi4; (5): ty 1& diém ciia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

(Céc gio trinh, tai liéu tham khao, cac phan mém).
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham
[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU
Ngudi hoc hoc day du cac video ciia microU va hoan thanh bai tap cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU02 /#=

ik

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tat 1a microU): Pdng hoc chat diém
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MUO02

NoOi dung mo ta microU:

W N+ + o+

MicroU nay trang bi kién thirc nén tang vé mé ta chuyén dong cua chat diém. Noi
dung bao gom: céc dai lugng vecto co ban nhu do doi, van tdc, gia toc; phan tich chuyén
dong thang, chuyén dong tron déu, chuyén dong ném xién va roi tu do; gidi thiéu khai
niém tinh twrong ddi cua chuyén dong. Pay 1a phan md dau quan trong cho co hoc ¢b
dién va cac Gmg dung trong k¥ thuat va ky thuat co khi.

4. Chuin diu ra microU (CPR)

CDbR Mo ta CDR

LO2.1 | Trinh bay duoc cac khai niém vecto d6 doi, van tdc, gia tdc; phan tich dugc
cac dang chuyen dong thuong gap nhu chuyén dong thang déu, thang bién
d6i déu, chuyén dong tron, chuyen déng ném xién; hiéu dugc ban chét va
biéu thirc toan hoc ciia tinh twong dbi trong chuyén dong.

LO2.2 | Mb ta va giai cac bai toan co ban lién quan dén chuyén dong cua chat diém
bang phuong phap d6 thi va phuong trinh; v& va phan tich chinh xac biéu db
van téc — thoi gian, gia téc — thoi gian; ap dung dugc cac cong thic trong
thuc hanh do luong chuyén dong va xu 1y sb liéu thyc nghiém.

LO2.3 | C6 thai d nghiém tic trong viéc quan sat, mo hinh hoa va phan tich chuyén
dong; chu dong van dung kién thtrc vao cac tinh hudng thuc té nhu thiét ké
chuyén dong trong co hoc, robot, hodc mé phong k¥ thuat; thé hién tinh than
trach nhi¢m trong viéc gidi thich hi¢n tuong tu nhién va ing dung vao cac
nganh ky thuat mot cach chinh xéc va khach quan.

5. N¢i dung microU

S? Noi dung microU (.jDR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia

@) 3) )

3 |2.1. Vecto do doi, van tbc va | LO2.1, | Video giang day ly thuyét | Al.1; A2
tiét | gia toc cna chat diém; Chuyén LO2.2, | két hop slide, co bai tap tir
dong thang déu, thang bién | LO2.3 |luan va bai tip twong tac.
ddi déu; Roi tu do; M6 ta do SV lam bai tdp danh gia




$? N¢i dung microU (.:DR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia
(1) ] (€) )
thi toa do — thoit gian, van toc qua trinh theo hinh thirc
— thoi gian; Céc bai toan co trac nghiém
ban vé chuyén dong mot chiéu
3 |2.2. Chuyén dong tron déu; | LO2.1, | Video giang day ly thuyét | Al.1;
tiét | Ném ngang va ném xién; Tinh | L0O2.2, | két hop slide, c6 bai tap tw | A1.2; A2
tuong d6i cua chuyén dong, | LO2.3 | luan va bai tip twong tac.
hé quy chiéu; Phan tich SV lam bai tap danh gia
chuyén dong trong khong gian qué trinh theo hinh thirc
hai va ba chiéu; Bai tap tong trac nghiém
hop céc loai chuyén dong

(1): Thong tin vé sé tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan cua
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy trong quan vdi cac CDR cua microU)

Thanh phin dénh gia | D2 9anh CDR Phuong phép danh gis | 131
) gia microU @) Yo
) (3) (%)
All L0O2.1,L02.2 Quiz, tric nghiém 20
Al. Danh gia qua trinh — .
Al.2 LO2.1,LO2.2 Quiz, trac nghiém 20
A2. Panh gid tong két A2 | LO2.LLO22Z | 140 nohigm + Tuluan | 60

tao./.

(1): cac thanh phan danh gi4 ctia microU; (2): cac bai danh gia; (3): cac CBR dugc danh gid; (4): phuong
phap danh gia; (5): ty 1é diém cia cc bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co sé dao




[y

N o+ o+ o+

3.

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU03 /4~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1 microU): Péng hwe hoc chét diém

Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MUO03

Noi dung md ta microU: MicroU tap trung vao nghién ctru mdi quan hé giira

Iuc tac dung va chuyén dong cia chéat diém thong qua ba dinh luat Newton. Noi dung

bao gdm: phat biéu va phan tich ba dinh luat Newton, cac hé quy chiéu quén tinh va phi

quan tinh, nhan di¢n va mo ta céc loai luc thuong gap nhu trong luc, luc dan hdi, lyc ma

sat, lyc hudng tam; ing dung dinh luat Newton dé gidi cac bai toan co hoc co ban. Bay

14 co s& 1y thuyét cot 16 trong nhidu nganh ki thuat va cong nghé.

4.

Chuén dau ra microU (CPR)

CDbR

Mo ta CDR

LO3.1

Hiéu va phat biéu ding ba dinh luit Newton; phan biét dugc hé quy chiéu quan
tinh va khong quan tinh; mo ta va dinh nghia dugc cac lyc co hoc thuong gap nhu
luc hép dan, luc ma sat, luc cang, luc dan hoi, phan lyc; van dung dugc dinh luat
Newton dé phan tich va thiét 1ap phuong trinh chuyén dong cta chat diém trong
cac tinh hudng cu thé.

LO3.2

Giai duoc cac bai toan dinh tinh va dinh luong vé chuyén dong dudi tac dung cia
nhiéu lyc; v& duge so dd luc va phan tich thanh phan luc; sir dung thanh thao dinh
luat I Newton dé thiét lap va giai phwong trinh vi phan mé ta chuyén dong cua
vat; két hop kién thire hinh hoc va dai s6 dé xur 1y cac bai toan trong hé quy chiéu
khac nhau.

LO3.3

Hinh thanh tu duy logic, chinh xé4c trong viéc gidi thich hién tuong co hoc; co
tinh than hoc hoi va chu dong trong viéc kiém tra, x4c minh cic md hinh Iure thue
té; ¥ thirc duoc tam quan trong cua dinh luat Newton trong thiét ké co ciu may,
két cau cong trinh va cac hé¢ théng co dién ta, tir d6 rén luyén trach nhiém nghé
nghiép trong tng dung khoa hoc vao k¥ thuat thuc tién.

S.

Noi dung microU

SO tiét
(1)

Noi dung microU C.DR Hoat dong day va hoc . Bai .
2) microU ) danh gia

3) (5)

3 tiét

3.1. Co sé¢ 1y thuyét cia dong | LO3.1; Video giang day ly Al.1; A2




Phan tich va giai cac bai toan ap
dung dinh luat Newton trong cac
tinh huéng thuc t& nhu: vat
chuyén dong trén mat phang
nghiéng, h¢ vat ndi vai rong roc,
vat chiu tac dung ctia nhiéu lyc;
Van dung dinh luat Newton trong
bai toan lién hé giira nhiéu vat (hé
hai hodc ba vat ndi day, chiu tac
dung cua lyc ngoai); Luyén tap
giai bai tap tinh toan lién quan
dén luc, gia toc, khdi luong va hé
quy chiéu.

tuong tac.

SV lam bai tdp danh gia
qué trinh theo hinh thuc
trac nghiém

S6 tiét Noi dung microU (;DR Hoat dong day va hoc . Bai .
Q) 2) microU ) danh gia
3) - Q)
Iwe hoc LO3.2; | thuyét két hop slide, co
Trinh bay va phan tich ba dinh | O3 | Dl t4p trluan va bai p
luat Newton vé chuyén dong; fuong tac.
Giai thich khai niém hé quy SV lam bai tdp danh giad
chiéu, hé quy chiéu quan tinh va qua trinh theo hinh thuc
khong quan tinh; Méi lién hé trac nghiém
giira luc va gia toc, cac biéu thuc
toan hoc lién quan dén dinh luat
II Newton; Nhan biét va phéan
biét cac luc co hoc thuong gap:
trong luc, luc dan hoi, lwc ma sat,
lyc cang day, lyc huong tam.
3 tiét | 3.2. Van dung va ap dung dinh | LO3.1; | Video giang day ly Al.2; A2
luit Newton LO3.2; | thuyét két hop slide, co
LO3.3 | bai tap tu ludn va bai tap

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan

cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gém doc trude tai liéu (néu c6 yéu céu);
(5): Liét ke cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)




Thanh phin danh gia Bai CDR Phuwong phap danh gia [Ty 1€ %
4 . € /o
(1) danh microU ) s)
gia (2) 3)
Al.l |LO3.1; LO3.2 | Quiz, tric nghiém 20
Al. Banh gid qua trinh ]
Al1.2 | LO3.1; LO3.2 | Quiz, trac nghiém 20
A2. Panh gia tong két A2 | LO3.1; LO3.2 | Tric nghiém + Ty ludn 60

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gi4; (3): cac CDR duogc danh gia; (4): phuong
phap danh gia; (5): ty 1& diém cia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién
thtrc sau mdi video trong microU va tuan thu viéc hoc tip theo quy dinh cta co s& dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU04 /#~

1. Théng tin tong quat
- Tén vi hoc phan (micro-unit, goi tit 1 microU): Céng va dinh luat bio toan
co' nang
- Thudc khéi hoc phan: Vat Iy dai cwong
- Sotiét: 4
Ly thuyét: 4
Thuc hanh: 0
Bai tap: 0
Ma microU: PHY-MU04
3. Noi dung md ti microU: MicroU nay cung cép kién thitc co ban vé cong,

N+ o+ +

cong suat, dong nang va thé nang trong chuyén dong co hoc. Noi dung trong tdm gom:
dinh 1y dong nang, dinh luat bién thién co nang va dinh luét bdo toan co nang. Phan hoc
gitip sinh vién nam ving khai niém nang luong va co ché truyén — chuyén hoa ning
luong trong hé co hoc, 1am nén cho cac linh vyc k§ thuat va vat 1y tng dung.

4. Chuan dau ra microU (CPR)

CDR Mo ta CDR
LO4.1 | Trinh bay duoc cac khai niém cong, cong suit, dong ning, thé ning; phat
biéu va ap dung dugc dinh 1y dong nang; hiéu 16 noi dung va y nghia vat
Iy cta dinh ludt bao toan co niang va diéu kién ap dung; phan tich duoc
moi lién hé gitra lyc tac dung va su bién d6i niang luong trong hé co hoc.
LO4.2 | Van dyng dinh ly dong nang va dinh luét bao toan co nang dé giai cac bai
todn ve chuyen dong cua vat dudi tac dung cua luc thé va phi thé; tinh toan
cong, cong suét, va hiéu suét trong cac qua trinh co hoc; biéu dién va minh
hoa sy bién thién ctia nang luong trong hé thong qua do thi hoac phuong
trinh.
LO4.3 | Ren luyén tinh can trong, chinh xac va tu duy bdo toan khi phan tich h¢
vat ly; nhan thirc dugc vai tro ctia dinh luat bao toan nang lugng nhu mot
nguyén ly nén tang trong khoa hoc k¥ thuat; thé hién tinh than trach nhiém
trong viéc van dung va truyén dat kién thirc khoa hoc mot cach ding dén,
26p phan nang cao hiéu qua st dung ning lugng trong thuc tién.

5. NOi dung microU

S? Noi dung microU (.jDR Hoat dong day va ,Bal .

tiet : ) microU hoc danh gia

) ] (€) 4) (&)
4.1. Cong va Cong suat LOA4.1; Al.1; A2

Video giang day ly
thuyét két hop slide,
co bai tap tu luan va

.| Khai niém c6ng trong co hoc; Cong | LO4.2;
tiet | cua lyc khong d6i, cong cua lyc bién | LO4.3
d6i; Cong suit — khai niém va cong




S? N¢i dung microU (.:DR Hoat dong day va ,Béi .
tiet ) microU hoc danh gia
0] i (€) (4) (&)
thire tinh; Y nghia vat Iy va img dung bai tap tuong tac.
clia cong va cong suit trong cac hé co SV lam bai tap danh
hoc thuc té. gi4 qua trinh theo hinh
thirc tric nghiém
i 4.3. Dil.l’l} ly‘d@?g nz”l‘ng—})ivnh luat | LOA4.1; Video gidng day 1y Al.1; A1.2;
tiet blgn tl}le{l va lzao t(fa,n co' nang LO4.2; thuyét két hop slide, A2
Dinh ly dong nang va tmg dung trong | LO4.3

toan thuc té

bai toan dong luc hoc; Pinh luat bién
thién co ndng — cong cua luc khong
thé; Pinh luat bao toan co nang — hé
c0 1ap chi co luc thé; Ung dung dinh
luat bao toan co ning dé giai cac bai

co bai tap tu luan va
bai tap tuong tac.
SV lam bai tap danh
gia qua trinh theo hinh
thire tric nghiém

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan
cua microU; (4): Liét ké cac hoat ddng day va hoc (¢ 16p, ¢ nha), bao gom doc trudce tai liéu (n€u cod yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gi4, chuan danh gia, va ty 18
danh gia, thé hién sy tuong quan vdi cac CDR cua microU)

Thanh phan Bai CPR Phwong phap T 16 %
danh gi4 danh gi4 microU danh gi4 Yo
() 2 3) )
Al.l LO4.1; LO4.2 Quiz, tric nghiém 20
Al.DPanh gia qué trinh )
Al.2 LO4.1; LO4.2 Quiz, trac nghiém 20
A2. Péanh gia tong két A2 LO4.1; LO4.2 Trac nghiém + Ty luan 60

((1): c4c thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh ctua co sé dao

tao../.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU05 /#~

1. Théng tin tong quat
- Tén vi hoc phin (micro-unit, goi tit 1a microU): Pinh lut bao toan déng
lwgng. Va cham
Thudc khdi hoc phan: Vat 1y dai cwong
S6 tiét: 3
Ly thuyét: 3
Thuc hanh: 0
Bai tap:0
Ma microU: PHY-MUO05
NoOi dung mé ta microU: MicroU tép trung trinh bay dinh luat bao toan dong

W N+ o+ +

luong va céac hi¢n tugng va cham co hoc. Noi dung bao gém: khai niém dong luong va
xung luc, phat biéu va ap dung dinh luat bao toan dong luong trong hé kin, phan tich
céc loai va cham dan hoi va khong dan hoi. Pay 1a phan hoc nén tang quan trong trong
co hoc ung dung, vat Iy va cham va phan tich chuyén dong cua h¢ vat.

4. Chuan dau ra microU (CPR)

CDbR Mo ta CDR

LO5.1 Hiéu va phat biéu duoc khai niém dong lugng, xung luc va dinh
luat bao toan dong luong; phan biét dugc va cham dan hoi va
khong dan hoi; mé ta duoc cac diéu kién ap dung dinh luat bao
toan dong luong cho hé hai vat hoac nhiéu vat trong tuong tac va
cham.

LO5.2 Ap dung dinh lut bao toan dong lwong va dinh 1y xung-luong dé
gidi cac bai toan va cham trong mot chiéu va hai chiéu; phan tich
két qua va cham dya trén phuong trinh bao toan va xac dinh duoc
van tdc, huéng chuyén dong cia vat sau va cham; giai thich duoc
cac hién tugng thuc tién nhu phan luc, nd, giat lui trong co hoc ky
thuat.

LOS5.3 Cé thai do nghiém tuc, logic trong tu duy bdo toan va phan tich

tuong tac vat 1y; nhan thirc dugc vai tro ciia dong lugng trong co
ché truyén dong, an toan k§y thuat va thiét ké hé théng co hoc; rén
luyén tinh chinh xac va tinh than trach nhiém trong vi¢c mod hinh
hoa, do ludong va phan tich cac hién twong va cham trong thuc té

va cong nghiép.




5. No¢i dung microU

A Bai
S? Noi dung microU (.:DR Hoat dong day va hoc | danh
o ) microU ) gid

(&)
LOS5.1; | Video giang day 1y | Al;
5.1. Dong lwgng va xung lue LO5.2; | thuyét két hop slide, c6 | A2
| | Trinh bay khai niém dong lugng va | 103 | bal tdp tr lugn va bai tap
tibt cac décl tinh vat 1y lién quan; DPinh tuong tac.
luat bién thién dong luong; Van SV lam bai tap danh gia
dung dé giai cac bai toan thyc té. qué trinh theo hinh thuc
trac nghiém
2 |5.2. Dinh luat bio toan dong | LOS.1; | Video giang day 1y | Al;
tiét | lwong va cac loai va cham LO5.2; | thuyét két hop slide, c6 | A2
Phat biéu va 4p dung dinh lujt bao | -O>-3 | bal tap trludn va bai tap
toan dong lugng trong hé kin; Phan tuong tac.
biét va phén tich va cham dan hoi va SV lam bai tap dénh gia
khong dan hoi; Véan dung dinh luat qua trinh theo hinh thirc
bao toan dong lugng va nang lugng trac nghiém
dé gidi cac bai todn va cham hai vat
trong thuc té.

(1): Thong tin vé s tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

Thanh phin danh gia | Bai CDR Phuong phap TV 18 %
o danh gia microU danh gia )
2 3) )
Al. Danh gid qua trinh Al LO5.1; LO5.2 | Quiz, tric nghiém 40
A2. Péanh gia tong két A2 LO5.1; LO5.2 | Tric nghiém + Ty luan 60

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,




9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hgoc microU

Nguodi hoc hoc day du céac video cua microU va hoan thanh bai tdp cing c6 kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh ctua co sé dao
tao./.



ik

N+ o+ +

3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU06 /#~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Co hoc vat rin

Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MUO06

Noi dung mo ta microU: MicroU gidi thiéu cac khai ni¢m va dinh luat co ban

lién quan dén chuyén dong va can bang ciia vat ran. Noi dung bao gdm: khai niém khoi
tam, hé quy chiéu khdi tim va phong thi nghiém; phuong trinh chuyén dong quay cua
vat ran quanh truc ¢ dinh; mé men quan tinh, m6 men lyc, va nang luong quay; dinh

luat bao toan md men dong luong. MicroU nay lam nén cho cic tng dung co hoc trong
k¥ thuat co khi, xay dung va tu dong hoa.

4.

Chuén dau ra microU (CPR)

CDR

Mo ta CDR

LO6.1

Trinh bay dugc cac khai niém khdi tAm, md men quén tinh, m6é men luc; viét
va giai thich dugc phuong trinh chuyén dong quay cta vat rin quanh truc cb
dinh; phat biéu va van dung dugc dinh ludt bdo toan mé men dong luong;
hiéu méi lién hé gitta m6 men, ning lugng va chuyén dong quay trong hé co
hoc.

LO6.2

Xac dinh khéi tdm, tinh md men quan tinh va md men lyc cho céc vat ran co
hinh dang don gian; van dung dugc cac cong thuc va dinh luat dé giai bai
toan chuyén dong quay; mé ta duoc su bién ddi nang luong va phan tich cac
yéu t6 anh hudng dén sy 6n dinh hodc mat 6n dinh trong chuyén dong quay
cuia vat ran.

LO6.3

Hinh thanh tinh than ti mi, logic va trach nhiém trong viéc mo hinh hoa va
phan tich cac hé vat ran; nhan thic duge tam quan trong cua co hoc vat ran
trong thiét ké va van hanh cac hé thdng co hoc k¥ thuat; c6 y thic ap dung
kién thirc co ban mét cach chinh xac, an toan va hiéu qua trong thuc tién va

nghé nghiép.

Noi dung microU



Sf) N¢i dung microU (.jDR Hoat dong day va d]:'lilllh
tiet ) microU hoc gid
O] 3 “4) )
2 | 6.1. Tinh hoc va chuyén dong | LO6.1; | Video giang day 1y | Al.l;
tiét | tinh tién ctia vt rin LO6.2; | thuyétkéthop slide,co | A.2

Khi niém khéi tam va xéc dinh | FO6-3 | bai tp tr ludn va bai

khéi tdm cua vat rian; Hé quy tdp twong tac.

chiéu khéi tam va hé quy chiéu SV lam bai tdp danh

phong thi nghiém; Phan tich gia qua trinh theo hinh

chuyén dong tinh tién cua vat ran; thure tric nghi¢m

Ung dung phuong phap khdi tim

trong cdc bai toan co hoc don

gian.
4 |6.2. Chuyén déng quay —| LOG6.I; | Video giang day ly| Al.2;
tiét | Momen va dinh luat bio toan L0O6.2; | thuyét két hop slide, co A2

Chuyén dong quay cua vat rin LO6.3 bf‘li tap tr }uén va bai

quanh truc ¢ dinh; Momen quan tap tuong tac.

tinh: dinh nghia, cach tinh véi cac SV lam bai tdp danh

vat ran don gian; Pinh nghia va gia qua trinh theo hinh

ung dung momen lyc, momen thuc trac nghi¢m

dong luong; Phat biéu va vén

dung dinh luat bao toan momen

dong luong trong cédc bai toan

thuc tién; Con quay

(1): Thong tin vé sé tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan cia

microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao g(“)m doc trude tai lidu (néu co yéu cau); (5): Liét
ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

Thanh phin dénh gia | D2 danh CDR Phuwong phap | 1o 1 o,
(1 gia microU danh gia 5)
) €) 4)
Al.l LO6.1; LO6.2 | Quiz, tric nghiém 20
Al. Danh gid qua trinh
Al2 | LO6.1;L06.2 | Quiz, tric nghiém 20




Thanh phin dénh gia | B2 9anh CDR Phuong phap | 414 0,
) gia microU danh gia 5)
2 3) “4)

A2 LO6.1; LO6.2 | Tric nghiém + Ty

A 60
luan

A2. Panh gia tong két

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
Oth Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tudn thu viéc hoc tap theo quy dinh cta co sé dao
tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU07 /#~

ik

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 1a microU): Co' hoc chit lru
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 9

Ly thuyét: 9

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MUOQ7

NoOi dung mo ta microU:

W N+ 4+ +

MicroU cung cap nén tang vé co hoc chat Iuu, bao gdm chat luu 1y tudng va thyc.
Noi dung chinh gdm: dic diém cua chat luu 1y tudong, phuong trinh lién tuc mé ta bao
toan khéi lugng, dinh luat Bernoulli biéu dién mbi lién hé giita ap suat — van téc — do
cao trong dong chay, va mot sb dic diém co ban cua chat luu thuc. MicroU c¢6 vai tro
thiét yéu trong cac nganh k¥ thuat lién quan dén thuy luc, khi dong hoc va y sinh hoc.

4. Chuan dau ra microU (CPR)
CDbR Mo ta CDR

LO7.1 | Hiéu va trinh bay duoc cac dic trung cia chat luu 1y tuéng, phat biéu va
ap dung duogc phuong trinh lién tuc va dinh luat Bernoulli; phan biét duoc
cac khai niém ap sudt tinh, ap sudt dong va 4p sudt toan phan; mé ta duoc
mot s6 hién tuong tiéu biéu lién quan dén dong chay chét Ivu thuc nhu d6
nhét, t6n that ning luong.

LO7.2 | Ap dung phuong trinh lién tuc va dinh luat Bernoulli dé giai cac bai toan
dinh luong vé dong chay khong nén va khong nhdt; phan tich dugc tac
dong cua ap suit va van téc dong chay trong cac hé thong chét luu; lién hé
duoc kién thirc v6i cac tmg dung thuc tién nhu thiét ké éng dan, do luu
luong, canh méy bay va céc thiét bi y sinh.

LO7.3 | Rén luyén tinh than logic, chinh xéc va thén trong trong viéc mé hinh héa
va giai quyét cac van d¢ lién quan dén dong chay; nhan thirc dugc vai trd
ctia co hoc chét luu trong cac linh vuc k¥ thuat va moéi truong; co trach
nhiém tng dung kién thirc mot cach hiéu qua, an toan va bén virng trong
thue tién nghé nghiép va nghién ctru khoa hoc.




5. No¢i dung microU

n . Bai
S6 tiét Noi dung microU (?DR Hoat dong day va danh
1 ) microU hoc oid
3 (4) )
3 tiét | 7.1. Chét lwu Iy twéng — Co'sé va cac | LO7.1; | Video giang day 1y | Al.1;
phuwong trinh co ban LO7.2; | thuyét két hop slide, | A.2
Khai niém chat luu, cac tinh chét co LO7.3 C(:)'ba}i tap ty h,lan va
ban: khéi lugng riéng, ap suat, 46 nhét bai tap tuong tdc.
(gidi thiéu so bd); Cac gia thiét cua SV lam bai tap danh
chat luu 1y tuong; Dong chay déu — gid qua trinh theo
khong nén dugc — khong nhét; Phuong hinh  thuc trac
trinh lién tuc va dinh luat bao toan khoi nghiém
luong.
3tiét |7.2. Phan tich ning lwong trong | LO7.1; | Video giang day 1y | A1.2;
dong chay — Dinh luit Bernoulli LO7.2; | thuyét két hop slide, | A.2
Noi dung va dién giai vat Iy cta dinh LO7.3 cc:).ba}i tap tu 11:1311 va
luat Bernoulli; Cac dang ning lugng bai tap trong tac.
trong dong chat luu: thé ning, dong SV lam bai tdp danh
ning va ap suat; Ung dung cta dinh gia quéd trinh theo
luat Bernoulli trong cac hé théng ky hinh  thac  tric
thuat: voi phun, dng Venturi, may nghiém
bay,...
3 tiét | 7.3. Chat luu thye — Ton that va img | LO7.1; | Video giang day 1y | Al1.3;
dung LO7.2; | thuyét két hop slide, | A.2
Pic diém dong chay c6 d6 nhét; Ton LO7.3 cc:)‘ba}i tap tw h,lén va
thit co ning trong dng din: ton thit ma bai tap twong tac.
sat va cuc bo; Khai quat vé dong chay SV lam bai tap danh
roi va s Reynolds; So sanh giira chit gia qua trinh theo
lwu 1y twong va chat luu thyc trong hinh thirc trac
thuc té. nghiém

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan

cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gém doc trude tai liéu (néu c6 yéu céu);

(5): Liét ké cac bai danh gia lién quan dwogc xac dinh tai muc 6.

6. Phuwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan voi cac CDR cta microU)



Thanh phin dinh gia | Bai danh CDR Phuong phap | 715 0y,
1 gi4 (2) microU danh gia 5)
3) )
Al.l LO7.1; LO7.2 Quiz, tric nghiém 10
Al. Panh gi4 qué trinh | A1.2 LO7.1; LO7.2 Quiz, tric nghiém 10
Al3 LO7.1;LO7.2 Quiz, tric nghiém 20
A2. Pénh gi4 tng két A2 LO7.1; LO7.2 11;;;1: nghiém + Ty 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gi4; (3): cac CDR dwogc danh gia; (4): phuong
phap danh gia; (5): ty 1& diém cia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién
thtrc sau mdi video trong microU va tuan thu viéc hoc tip theo quy dinh cta co s& dao
tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU08 #~

ik

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 1a microU): Dao ddng va séng co hoc
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 9

Ly thuyét: 9

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MUO0S8

3. Noi dung mé ta microU: MicroU cung cép kién thirc co ban vé dao dong va

N+ o+ +

truyén song trong moi truong dan hoi. Noi dung bao gom: dao dong dicu hoa, dao dong
tat dan, dao dong cudng buc va cong huong; cac dic diém cia séng co hoc nhu phuong
trinh song, tc do truyén song, song doc va séng ngang; hién twong giao thoa séng, song
dirng va hiéu tmg Doppler. Pay 14 phan hoc quan trong trong cac linh vuc 4m hoc, co
hoc k¥ thuat va truyén thong.

4. Chuan dau ra microU (CPR)

CDbR Mo ta CDR

LO8.1 | Hiéu va trinh bay duoc ban chat vat Iy va mé hinh toan hoc cta dao dong

diéu hoa va song co hoc; phan tich duogc cac dac diém cua dao dong tat
dan, dao dong cudng birc va hién tuong cong huong; mo ta dugc cac hién
tugng song dic trung nhu giao thoa, sdng dirng va hiéu ing Doppler; viét
duoc phuong trinh dao dong va phuong trinh séng trong céc tinh hudng cu
thé.

LO8.2 | Thiét 1ap phuong trinh dao dong va phuong trinh séng; giai cac bai toan
dinh tinh va dinh lugng vé dao dong va truyén song; xac dinh duoc cac dac
trung cua song nhu bién dg, budc song, tan sd, toc do truyén; su dung dd
thi va so d6 dé minh hoa cac hién tugng nhu séng ding va giao thoa song;
phan tich cac diéu kién xay ra cong hudng va tng dung thyc tién trong
thiét bi k¥ thuat.

LO8.3 | Hinh thanh thai d§ nghiém thc, chi dong trong quan sat va phan tich hién
tuong dao dong va song; nhan thuc dugc vai tro cua dao dong — song trong
cac linh vuc nhu 4m thanh, két cau xay dung, thiét ké may va thiét bi dién
tu; c6 trach nhiém trong viéc ap dung kién thirc vat ly séng vao cac bai
toan thyc tién mot cach khoa hoc, an toan va hiéu qua.




5. No¢i dung microU

S6 tiét Noi dung microU (.:DR Hoat dong day va hoc Bai da nh
1 ) microU ) : gia
€) ®)
3 tiét | 8.1. Dao dong diéu hoa—Dao | LOS.1; | Video giang day ly thuyét | Al.1; A2
dong tit dan — Dao déng| LOS8.2; |kéthop slide, c6 bai tap tur
cwong bire LO8.3 | luan va bai tap tuong tac.
Khai niém dao dong diéu hoa, SV lam bai tap danh gia
cac dai lugng dac trung (bién qué trinh theo hinh thuc
d6, chu ky, tan sd, pha,...); trac nghiém
Phuong trinh dao dong diéu
hoa, nang lugng trong dao dong
diéu hoa; Dao dong tat dan:
biéu thirc, hé s6 tit dan, tng
dung; Dao dong cudng buc:
dap tng cua h¢ — cong hudng,
duong cong bién d6 — tan sb.
3 tiét | 8.2. Song co — Md ta va cac | LOS.1; | Video giang day ly thuyét | A1.2; A2
loai séng LO8.2; | két hop slide, co bai tap tu
Phan biét dao dong va song; LO8.3 | luan va bai tap tuong tac.
Phuong trinh séng truyén trong SV lam bai tdp danh gia
moi trudng dan hoi (ddy, chat qua trinh theo hinh thirc
ran,...); Song doc, song ngang — trac nghiém
tbc do truyén séng trong céc
moi truong khac nhau; Phan xa,
truyén qua — nguyén ly chong
chat.
3 tiét | 8.3. Cac hi¢n twgng giao thoa, | LOS.1; | Video giang day ly thuyét | A1.3; A2
song dirng, hiéu ing Doppler | LO8.2; | két hop slide, c6 bai tap tu
LO8.3 | luan va bai tap tuong tac.

Giao thoa séng — diéu kién va
vi tri cuc dai, cuc tiéu; Song
dirng trén day dan hoi — tan sb
cong huong, bung — nlt song;
Hiéu tmg Doppler: md ta va
cong thirc khi ngudn/chat
truyén/ngudi quan sat chuyén
dong; Ung dung trong radar,

thién van, si€u am,...

SV lam bai tdp danh gia
qua trinh theo hinh thirc
trac nghiém




3

(1): Théng tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 19p, & nha), bao gom doc trude tai liéu (néu co yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18

danh gi4, thé hién sy twong quan véi cac CDR cua microU).

Thanh phin d4nh gi4 | Bai dénh gia CDR Phuwong phap | g 15 o
microU danh gia
(1) ©)) (5)
3) )
Al.l LO8.1; LO8.2 | Quiz, tric nghiém 15
Al. Panh gia qua trinh Al2 LO8.1; LO8.2 | Quiz, tric nghiém 10
Al2 LO8.1; LO8.2 | Quiz, tric nghiém 15
A2. Danh gi4 tong két A2 LO8.1; 1082 | [rdc nghiem + Ty 60

luan

(1): cac thanh phan danh gia cta microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong

phap danh gia; (5): ty 1& diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién

thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co sé dao

tao./.




ik
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PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU09 /#~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Khi Iy twéng
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU09

NoOi dung mo ta microU:

MicroU cung cap kién thirc nén tdng vé hanh vi cua chat khi & muc dg phan ttr.

Noi dung bao gém: phuong trinh trang thai khi 1y tuong, cac dinh luat khi (Boyle,

Charles, Gay-Lussac), phuong trinh dong hoc phan tr mé ta chuyén dong va va cham

ctia cac phan tir khi, phan bd van tdc phan tir (Maxwell), va ap suat khi tir quan diém vi

mo. Pay 1a nén tang cho cac uing dung trong nhiét dong hoc, k¥ thuat nhiét va vat ly
théng ke.

4.

Chuén dau ra microU (CPR)

CDR

Mo ta CDR

LO9.1

Trinh bay dugc phuong trinh trang thai khi ly tuéng va céc dinh luét khi lién
quan; mo ta dugc co so cua thuyét dong hoc phan tir chit khi va mbi lién hé
giita chuyén dong vi mo va dai lugng vi mo (ap suat, nhiét do, thé tich); giai
thich dugc su phan b6 van toc cua phan tir khi va vai tro ctia phan bd Maxwell
trong mo ta h¢ khi.

LO9.2

Vén dung phuong trinh khi 1y tuéng va cac cong thirc ciia thuyét dong hoc dé
giai bai toan vé thé tich, ap sudt, nhiét do, ning lwong trung binh cua phan tir
khi; phan tich duoc ¥ nghia vat 1y ctia phan bd van tdc va sir dung né dé danh
gi4 Xac suat gip cac phan tir c6 téc do cu thé trong khi 1y tuéng; minh hoa
dugc mbi quan hé giita vi mo va vi mo trong hé khi qua biéu do va lap luan
toan hoc.

LO9.3

Phat trién tu duy logic, khach quan khi phan tich hién twong vi mé cia vat
chét; co thai d6 can trong va chinh x4ac khi mé hinh hoa cac hé thong khi; y
thire duoc vai tro cta 1y thuyét phan tir trong thiét ké hé thong diéu hoa, dong
co nhiét, nghién ctru khi quyén va cong ngh¢ khi dong luc hoc, tir do thé hién
trach nhiém trong tmg dung kién thirc vao thuc tién va bao vé méi truong.




5. No¢i dung microU

S? Noi dung microU (.:DR Hoat dong day va hoc . Bai <
tiet ) microU ) danh gia
@ 3 &)
9.1. Phwong trinh trang thai | LO9.1; | Video giang day 1ly| Al.l;
khi ly twong va thuyét dong | LO9.2; | thuyét két hop slide, co A2
hoc phan ti LO9.3 | bai tap tu luan va bai tap
G161 thi€u mo hinh khi 1y tudng tuong tac.
3 va gia thiét co ban; Phuong trinh SV lam bai tap danh gia
tidt trang thai khi ly tuong; Khai qua trinh theo hinh thirc
ni€m 4ap suat, the tich, nhiét do tu trac nghiém
quan diém phan tir; Co s va gia
thiét ciia thuyét dong hoc phan tir
khi; Lién hé giira ap suat va dong
nang trung binh cta phan tir khi.
3 |9.2. Van tdc phan tir va phan | LO9.1; | Video giang day ly| Al.2;
tiét | b6 Maxwell — Boltzmann L0O9.2; | thuyét két hop slide, co A2
Khai niém van tdc trung binh, | LO9.3 | bai tap tu luan va bai tap
van tdc hiéu dung, van tbe cuc tuong tac.
dai; Phan bd van téc Maxwell- SV lam bai tap danh gia
Boltzmann: y nghia vat 1y va qué trinh theo hinh thuc
biéu thirc; Ung dung phan bd van tric nghiém
tbc dé giai thich hién tuong
khuéch tan, thoat hoi,...; So sanh
cac van toc dic trung theo nhiét
d6 va khoi lugng phén tir.

(1): Thong tin vé s tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CBR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CPR clia microU)

Thanh phin danh gia | Bai dénh gia CDR Phwong phap danh | 1g 12 o,
(1 @) microU gia 5)
3) )
Al.l L09.1; LO9.2 Quiz, trac nghiém 20
Al. Danh gid qua trinh :
Al.2 LO9.1; LO9.2 Quiz, trac nghiém 20
A2. Panh gid tong két | A2 L09.1; LO9.2 Tréc nghiém + Ty ludn 60

(1): cac thanh phan danh gia cua microU; (2): céc bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.




7. Tai liéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
Oth Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hgoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tudn thu viéc hoc tap theo quy dinh cta co sé dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU10 /#=

1. Théng tin tong quat
- Vi hoc phan (micro-unit, goi tit 1 microU): Nguyén 1y thir nhét ciia nhiét
dong hoc
Thudc khdi hoc phan: Vat 1y dai cwong
S6 tiét: 6
Ly thuyét: 6
Thuc hanh: 0
Bai tap:0
Ma microU: PHY-MU10
3. Noi dung md tia microU: MicroU trinh bay méi lién hé giira nhiét luong, cong
va ndi ning ctia hé vat 1y thong qua nguyén 1y thi nhat ciia nhiét dong luc hoc. Noi dung

N+ o+ +

bao gdm: khai niém noi ning, cac dang truyén ning luong (nhiét, cong), biéu thic dinh
luong cua nguyén 1y thi nhat va img dung vao cic qua trinh ding nhiét, dang tich, dang
ap va doan nhiét. MicroU ndy déng vai trd quan trong trong viéc hiéu co ché trao ddi
nang lugng va phan tich hiéu suat ctia hé nhiét.

4. Chuan dau ra microU (CPR)

CDR Mo ta CDR

LO10.1 | Trinh bay dugc ban chit vat 1y cua ndi nang, cong va nhiét lugng; phat
biéu va viét duoc biéu thirc toan hoc clia nguyén 1y thir nhat nhiét dong
luc hoc; mé ta duoc cac qua trinh nhiét co ban (dang tich, dang ap, dang
nhiét, doan nhiét) va phan tich duoc su thay ddi noi nang va nang luong
cua hé trong tung qua trinh.

LO10.2 | Ap dung nguyén Iy thir nhat dé giai cac bai toan dinh lugng vé trao dbi
nang lugng trong hé kin; tinh toan cong, nhiét lugng va do bién thién noi
ning trong cac qua trinh nhiét Iy tudng; sir dung d6 thi P-V dé minh hoa
cac qué trinh nhiét va x4c dinh nang luong trao d6i mot cach truc quan.

LO10.3 | Hinh thanh tu duy hé théng trong viéc phan tich va mé ta sy trao d6i nang
lugng trong tu nhién va k¥ thuat; cd tinh than can trong, chinh x4c trong
viéc do ludng va tinh toan céc dai lugng nhiét dong hoc; nhan thire duoc
vai tro ctia nguyén 1y bao toan ning luong trong phat trién bén virng va
tmg dung hiéu qua trong k¥ thuat ning luong, diéu hoa nhiét, dong co
nhiét va cac hé théng cong nghiép.




5. No¢i dung microU

A Bai
S? N0Oi dung microU (.:DR Hoat dong day va hoc | danh
tiet ) microU ) iy
(1) 3 gl

®)
2 | 10.1. Co s& 1y thuyét — Noi nang, | LO10.1; | Video giang day Iy thuyét | A1.1;
tiét | cong va nhiét luong L010.2; | két hop slide, c6 bai tap tw | A1.2;
Khai niém ndi nang, nhiét lwong va | LO10.3 | luan va bai tap tuong tac. | A.2
cong trong nhiét dong hoc; Nguyén ly SV lam bai tap danh gia
tht nhit cua nhiét dong hoc; Y nghia qué trinh theo hinh thuc
vat 1y: mdi quan hé gitta ndi ning, tric nghiém
cong va nhiét
4 |10.2. Ung dung nguyén ly thir nhat | LO10.1; | Video giang day Iy thuyét | A1.1;
tiét | Ap dung nguyén 1y tht nhat cho cac | LO10.2; | kéthop slide, c¢6 bai tap tu | A1.2;
qua trinh: Qua trinh dang tich, dang | LO10.3 | luan va bai tp tuong tac. | A.2
ap, déng nhiét va doan nhiét; Phan SV lam bai tap danh gia
tich dd thi P—V va bai toan minh hoa; qué trinh theo hinh thuc
Bai tap tinh toan nhiét luong, cong, trac nghiém
d6 bién thién noi nang

(1): Thong tin vé s tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gi4, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cta microU)

X A ax . Bai CDbR (s .. | Tyl
Thanh ph?ll)l danh gia dénh gis microU Phuong plzjl)p danh gia %
) 3) (5)
Al.l LO10.1; LO10.2 | Quiz, tric nghiém 20
Al. Danh gid qua trinh :
Al.2 LO10.1; LO10.2 | Quiz, trac nghiém 20
A2. Panh gia tong két | A2 LO10.1; LO10.2 | Tric nghiém + Ty ludn | 60

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1& diém ciia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson




Education, Inc.
8. Quy dinh khi tham gia hgoc microU

Nguoi hoc hoe day du cac video cua microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tudn thu viéc hoc tap theo quy dinh cua co s¢ dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU11 /#~

1. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 13 microU): Nguyén 1y thit hai ciia nhiét
dong hoc
Thudc khdi hoc phan: Vat 1y dai cwong
S6 tiét: 6
Ly thuyét: 6
Thuc hanh: 0
Bai tap: 0
Ma microU: PHY-MU11

3. Noi dung mo td microU: MicroU gidi thi¢u nguyén 1y thir hai cua nhiét dong
luc hoc nhim mé ta chiéu hudng tu nhién cta cac qua trinh truyén nhiét va bién d6i
ning lugng. Noi dung bao gdm: phat biéu nguyén Iy thir hai qua cac dinh nghia Kelvin
— Planck va Clausius, chu trinh Carnot, hiéu suét cuc dai, khai niém Entropy va nguyén
Iy tang Entropy trong hé kin. MicroU nay gitp sinh vién hiéu duoc gi6i han cua viéc
chuyén hoa nhiét thanh cong va nén tang ctia cac quy trinh nhiét k¥ thuat.

4. Chuan dau ra microU (CPR)

CBbR Mo ta CDR
LO11.1 | Trinh bay dugc nguyén 1y thir hai cua nhiét dong hoc duéi nhiéu dang
phat biéu; mo ta va phan tich dugc chu trinh Carnot — mé hinh 1y tudng
ctia dong co nhiét; hiéu rd ban chat va ¥ nghia vat Iy ciia ham Entropy;

N+ o+ +

giai thich duoc nguyén 1y ting Entropy va sy bat thuan nghich cua céac
qua trinh thuyc té.

LO11.2 | Tinh dugc hiéu suit 1y tudng cua dong co nhiét va hé sé lam lanh trong
cac chu trinh nhiét; ap dung nguyén 1y thtr hai dé phan tich chiéu huéng
clia qua trinh truyén nhiét va danh gia kha ning xay ra ctia mot qua trinh;
st dung biéu thic Entropy dé xac dinh su bién ddi trang thai va hiéu qua
nang luong trong cac hé thong kin va ha.

LO11.3 | Hinh thanh tu duy logic va toan dién vé ban chit bat thuan nghich cua
cac hién tuong tu nhién; c6 y thirc trach nhiém trong vi¢c thiét ké va van
hanh cac hé théng nhiét nhdam ning cao hiéu qua ning luong, giam ton
that va bao vé moi truong; thé hién thai do nghiém tic, chinh xac va cé
hé théng trong tmg dung cac nguyén 1y vat Iy vao k¥ thuat nhiét va cong
nghé bén viing.




5. No¢i dung microU

' Bai
S? N0i dung microU (.jDR Hoat dong day va hoc | danh
o ) microU ) gid

(&)
3 | 11.1. Nguyén ly the hai va chu | LO11.1; | Video giang day 1y thuyét | Al.1;
tiét | trinh Carnot LO11.2; | két hop slide, c6 bai tap | A.2
Phét biéu nguyén Iy thir hai | FO11-3 | tw ludn va bai tap tuong
(Kelvin — Planck va Clausius); tac.
Chu trinh Carnot: cdu tric, chu SV lam bai tap danh gia
trinh thuan — nghich; Hiéu suét qué trinh theo hinh thuc
t6i da ciia dong co Carnot va gidi trac nghiém
han 1y tuong; So sdnh dong co
thuc va Carnot
3 | 11.2. Entropy va chiéu cua qua | LO11.1; | Video giang day 1y thuyét | A1.2;
tiét | trinh LO11.2; | két hop slide, co bai tap | A.2
Pinh nghia va ¥ nghia vat Iy cia LOI11.3 tl:I luan va bai tap tuong
ham Entropy; Bién thién tac.
Entropy trong qué trinh thudn SV lam bai tdp dénh giad
nghich va khong thuin nghich; qué trinh theo hinh thirc
Nguyén 1y tang Entropy trong h¢ tric nghiém
kin; Ung dung: danh gia chiéu
huéng va tinh kha thi cia qua
trinh nhiét

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan

cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, 6 nha), bao gém doc trude tai liéu (néu c6 yéu cau);

(5): Liét ke cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CPR clia microU)

X A ar . Bai CDR Phwong phap . 1n o
Thanh phan danh gia danh gia microU danh gia Ty1e%
(1 )
@ 3) “4)
Al. Danh gia qua trinh | Al.1 LO11.1; LO11.2 | Quiz, tric nghiém 20
Al.2 LOI11.1; LO11.2 | Quigz, tric nghiém 20
A2. Déanh gia tong két | A2 LO11.1; LO11.2 | Trac nghiém + Ty ludn 60




3
(1): cac thanh phan d4nh gia cta microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gid; (5): ty 1 diém ciia cac bai danh gi4 trong tong diém microU.
7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
Oth Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tudn thu viéc hoc tap theo quy dinh cta co sé dao
tao./.



[y

2.
3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU12 #=

. Théng tin tong quat

Vi hoc phr:in (micro-unit, goi tat 1a microU): Khi thue
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 9

Ly thuyét: 9

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU12

NOi dung mo ta microU: MicroU mé rong tir mo hinh khi ly tuéng sang mo

ta thyc té hanh vi caa khi thuc. Noi dung bao gdm: lyc twong tac gilta cic phan tir khi,
anh huong cua thé tich phan tir va lyc hat — day 1én 4p suat va thé tich khi; phuong trinh
trang thai Van der Waals cho khi thuc; va co ché hoa long chit khi dva trén nhiét do, ap
suat toi han va ning luong lién két phan tir. MicroU ndy gitip sinh vién hiéu rd su khac

biét gitra

1y thuyét Iy twong va thuc té, 1am nén tang cho hoa hoc vat 1y, k¥ thuat lanh va

nghién ctru vat chat ngung tu.

4.

Chuin diu ra microU (CPR)

CDbR

Mo ta CDR

LOI12.1

Hiéu duoc cac han ché ctia mé hinh khi Iy tuéng va sy can thiét phai dua
vao hiéu chinh qua phuong trinh Van der Waals; hiéu rd ban chat va vai tro
cua luyc tuong tac phan tur (luc hat va day) trinh bay dugc co ché hoa long
chat khi va khéi niém diém t&i han, ap suat hoi bao hoa; giai thich duoc su
khac biét giira khi 1y tuong va khi thyc trong cac diéu kién can t4i han.

LO12.2

Str dung phuong trinh Van der Waals dé tinh toan ap suat, thé tich va nhiét
do cua khi thuc trong céc diéu kién cu thé; phan tich dugc anh hudng cua
cac tham sb a va b trong mé hinh Van der Waals 1én hanh vi cta chét khi;
van dung kién thirc dé giai thich va dy doan kha ning hoa 16ng khi trong cac
hé théng thuc té nhu may lanh, ndi hép, binh chira khi nén.

LO12.3

Hinh thanh tu duy phéan bién, linh hoat trong vi¢c lya chon mdé hinh véat ly
phu hop vai1 thuc té: ¢6 thai d6 khoa hoc va can trong khi van dung kién
thie 1y thuyét vao thuc tién, dic biét trong cac moi truong cod diéu kién khéc
nghiét; nhan thirc dugc vai trd quan trong cua hiéu biét vé khi thuc trong
cac nganh cong nghi¢p khi, hoa chét, nhiét — lanh va cong nghé cao, tir do
phat huy trach nhiém nghé nghiép trong dam bao an toan va hiéu qua ky
thuat.




5. Noi dung microU

b n \ Bai
S? NOi dung microU C.DR Hoat dong day va danh
tiet : 2) microU hoc oid

1 3 4
(1 (€) (4) )

12.1. Giéi thiéu vé khi thue va luc trong tac | LO12.1; | Video giang day 1y | Al.1;
phan tir LO12.2; | thuyét két hop slide, | A2
So sanh khi 1y twong va khi thuc: vi sao can LO12:3 ;O ]ifu :2.110 tlg:tlruan va
3, mo hinh khi thuc? Cac loai luc gilta cac al tap tong tac.
tiet phan tr khi: lyc hut, luc déy, luc Van der SV lam bai tap danh
Waals; Anh hudng cua lyc tuong tac dén gia qua trinh theo hinh
hanh vi cta chat khi ¢ ap suat va nhiét do thirc tric nghiém
cao
3 | 12.2. Phuong trinh trang thai Van der Waals | LO12.1; | Video giang day 1y | A1.2;
tiet Phan tich cac hi¢u chinh trong phuong trinh 111001122'23; th,u}l;e‘t. iiet tlllJ:Ol; Ashde‘, A2
Van der Waals: Thé tich phan tir thuc (hang ' ;0 tfu tap ' t,uan va
s6 b); Ap suét hiéu dung do luc hut phan tir at tap tuong tac.
(hang sb a) SV lam bai tap danh
So sénh bidu dd P-V ctia khi Iy tuéng va khi B t““hht,}}eo hinh
thuc; Ap dung phuong trinh Van der Waals te trac nghtem
dé giai bai toan: tinh ap suat, thé tich, nhiét
do
3 | 12.3. Hoa 1ong chét khi va diém t&i han LO12.1; | Video giang day ly | Al.3;
et | ) ché hoa long chit khi: didu kién nhigt do | "0 12 | thuyet ket hop slide, |~ A2
LO12.3 | c6 bai tap tu ludn va

va ap suat; Khai niém diém t6i han, ap suét
hoi bido hoa; Biéu dd pha khi — long; ting
dung trong cong nghiép khi, lam lanh, binh
nén khi; Giai bai tap tng dung két hop biéu
d6 va phuong trinh Van der Waals

bai tap tuong tac.
SV lam bai tap danh
gia qua trinh theo hinh
thirc trac nghiém

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

danh gia, thé hién sy twong quan voi cac CDR cta microU)

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu ciu);

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 1é




Thanh phan Bai CPR Phwong phap T 16 %
danh gia danh gia microU danh gia y 5 ¢
(1) 2) 3) (4)
Al.DPanh gia qua trinh Al.l LO12.1; LO12.2 | Quiz, trac nghiém 10
Al.2 LO12.1; LO12.2 | Quiz, tric nghiém 20
Al3 LO12.1; LO12.2 | Quiz, tric nghiém 10
A2. Péanh gia tong két A2 LO12.1; LO12.2 | Tric nghiém + Ty 60

luan

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

Oth Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién

thtrc sau mdi video trong microU va tuan thu viéc hoc tip theo quy dinh cta co s& dao

tao./.




PE CUONG CHI TIET VI HQOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU13 4~

1. Théng tin tdng quat
- Vi hoc phan (micro-unit, goi tit 1 microU): Dién trwdng tinh trong chan
khong.
- Thudc khéi hoc phan: Vat Iy dai cwong
- S tiét: 6
Ly thuyét: 6
Thuc hanh: 0
Bai tap: 0
Ma microU: PHY-MU13
3. Noi dung md ta microU: MicroU gitp sinh vién nam viing cac khai niém va

N+ o+ +

dinh ludt co ban lién quan dén dién truong tinh trong moi truong chan khong. Cu thé,
sinh vién s& dugc hoc vé ban chit va dinh nghia cua dién tich, luc tuong tac gitra cac
dién tich theo dinh luat Coulomb, va khai ni¢m cuong do dién truong. Tiép theo 1a dinh
1y Gauss va ung dung cila n6 trong viéc xac dinh dién truong ciia cac cau hinh dién tich
d6i xtrng. Phan cudi bao gdm khai niém dién thé, hiéu dién thé va mdi lién hé giita dién
truong va dién thé. Nhiing kién thirc nay 1a nén tang cho viéc nghién ctru cac hién tuong
dién — tir trong cac hoc phan tiép theo..
4. Chuin diu ra microU (CPR)

CDR Mo ta CDR

LO13.1 | Trinh bay duoc cac khai niém co ban vé dién tich, dién truong, dién thé;
phat biéu va van dung dinh luat Coulomb dé mo ta twong tac giita cac
dién tich diém; hiéu va ap dung dinh 1y Gauss dé tinh dién truong dbi
v6i cac hé phan bd dién tich c6 tinh ddi ximg cao; mo ta mdi lién hé
dinh luong giira dién trudng va dién thé trong moi trudng chan khong.

LO13.2 | Van dung duogc cac dinh luat vat Iy co ban dé giai quyét cac bai toan vé
dién trudong va dién thé; phan tich dugc ciu tric va sy bién thién cia
dién trudng trong céc céu hinh don gian nhu hinh cau, tru va mat phrflng;
biéu dién chinh xé4c cac dai lugng vat Iy lién quan bang biéu thirc toan
hoc va minh hoa hinh hoc.

LO13.3 | Co thai d0 nghiém tac, trung thuc trong hoc tap va thuc hanh; c6 y thuc
tu giac va chii dong trong viéc hoc 1y thuyét va giai bai tap; nhan thirc
dugc vai tro cua kién thuc dién truong trong cac (mg dung k¥ thuat nhu
cam bién, tu dién, thiét bj cao ap; tuan thu cac quy tic an toan va dao
dirc nghé nghiép trong nghién ctru va tng dung dién hoc.

5. No¢i dung microU



bién truong va dudng stc dién;
Dién truong cia vat thé co phan
bd dién tich lién tuc; Dién tich
trong dién truong; Sy chuyén
dong cua dién tich trong dién
truong; Thong lugng dién truong;
Dinh luat Gauss; Dién thé va hiéu
dién thé; Dién thé tir vat thé c6
phan bd dién tich lién tuc; Van
dung kién thic dién trudng tinh
trong ky thuat

$? Noi dung microU (.jDR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia
Q)] (€)) )
LOI13.1, | Vid i3 d ly | Al.1; A2
13.1. Pién trwong tinh trong ’ ! e? %mg ?y y ’
. N LO13.2 | thuyét két hop slide, cé
chan khong oo AN Txt oA
7 bai tap tu ludn va bai tap
2' bién tich va cac dac diém cua tuong tac.
tiét | dign tich; Chét dan dién va chit
wen HET, Lt dan cleh va o SV 1am bai tap dénh gi4
cach dién; Dinh luat Coulomb; L . .
) .. qua trinh theo hinh thurc
Dinh ly v6 cau : A
trac nghiém
4 | 13.2. Dién trwong LOI13.1, | Video giang day 1y |Al.2;A2
tiét LO13.2 | thuyét két hop slide, co

bai tap tu luan va bai tap
tuong tac.

SV lam bai tap danh gia
qua trinh theo hinh thure
trac nghiém

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan

ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

Thanh phin dénh gia | oo CDR Phuong phap g 15 o
1 danh gia microU danh gia 5)
) 3) )
Al.l | LO13.1,LO13.2 | Tric nghiém 10
Al. Béanh gid qua trinh -
Al12 |LOI13.1,L013.2 | Tric nghiém 30
A2. Panh gia tong két A2 LO13.1,LO13.2 | Trac nghiém + Ty ludn | 60

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.




7. Tai liéu hoc tap

(Céc gido trinh, tai liéu tham khao, cac phan mém).

[1] David Halliday, Robert Resnick, Jear] Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li€u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Ngudi hoc hoc dy du cac video ciia microU va hoan thanh bai tap cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.



[y

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU14 .~

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 13 microU): Vét din
- Mon hoc: Vat ly dai cwong

N+ o+ 4

trong trang thai tinh. Sinh vién s& hoc cach mé ta trang thai can bang dién trong vat dan,
sy phan bd dién tich trén bé mat va bén trong vat dan. Noi dung ciling bao g6m hién
tuong cam ung dién, dién truong ngoai, dién trudng cua vat dan co 1ap va dinh nghia
nang luong dién truong. Py 1a phan kién thirc nén tang dé hiéu sau hon vé tuy dién va

mach dién.

S6 tiét: 3

Ly thuyét: 3

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU14
3. Noi dung mé ta microU: MicroU gidi thiéu vé cac tinh chat dién cua vat dan

4. Chuan dau ra microU (CPR)

CDbR

Mo ta CDR

LO14.1

Hiéu duoc ban chat va dic diém cta vat dan dién 6 trang thai can bang
tinh di¢n; phan tich dugc sy phan bd dién tich va dién truong trong va
ngoai vat dan khi dit trong dién trudng ngoai; trinh bay dugc khai niém
va cong thire tinh dién dung ctia mot vat dan co 1ap, nguyén ly hoat
dong cua ty dién va nang lugng dién truong luu trir trong hé tu.

LO14.2

Van dung duoc céac dinh luat dién hoc dé giai bai toan lién quan dén
vat dan, tu dién va ning luong dién trudng; thyc hién dugce cac phép
tinh dién dung, phan b dién truong va dién thé trong hé vat dan don
gian; minh hoa duoc qua trinh tich dién va tuwong tac dién cuia vat dan
bang hinh v& va mé hinh toan hoc.

LO14.3

Thé hién sy can trong, trung thyc trong thu thap va xir 1y dir liéu lién
quan dén hién tuong di¢n hoc; cé y thirc ing dung kién thirc vé vat dan
trong thiét ké va van hanh cac thiét bi dién tir va hé thong luu trit ning
luong; ton trong cic nguyén tic an toan dién va quy chuan k¥ thuat
trong nghién ctru, hoc tap va thyc hanh.

5. N¢i dung microU




S? Noi dung microU (.jDR Hoat dong day va hoc 3 Bai .
tiet ) microU ) danh gia
) (©) ®)
1 |14.1.Vatdan LO14.1, | Video giang day 1y | Al;A2
tiét Vit din & trang thai can bing LO14.2; | thuyét két hop slide, ¢o
tinh dién; Dién truong ngoai cac LO14.3 | bai tap tw luan va bai tap
vt dan tich dién twong tac.
SV lam bai tap danh gia
qué trinh theo hinh thirc
trac nghiém
2 [ 14.2. Tu dién LO14.1, | Video giang day ly| Al;A2
tiét | . én dung va tu dién; Nang LO14.2, | thuyét két hop slide, co
lwong dién truong trong tu dién; LO14.3 | bai tap tu luan va bai tap
Tu dién co6 dién moi; Van dung fuong tac.
kién thirc vat dan trong k§y thuat SV lam bai tap danh gia
qué trinh theo hinh thic
trac nghiém

(1): Thong tin vé s tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);

(5): Liét ké cac bai danh gia lién quan dwgc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gi4, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cta microU)

X A ax ., Bai CbR Phwong phap 2 1A 0
Thanh phan danh gia danh gia microU danh gia Ty1e %
(1 )
2) 3 (4)
Al. Danh gid qua trinh | Al LO14.1,L014.2 | Trac nghiém 40
A2. Déanh gia tong két | A2 LO14.1,L014.2 | Trac nghiém + tu ludn | 60

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1& diém ciia cac bai danh gia trong tong diém microU.

7. Tai li€u hoc tap

Giao trinh:

[1] David Halliday, Robert Resnick, Jearl] Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and




3

Engineers with Modern Physics Brooks/Cole Tai liéu tham
[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.
8. Quy dinh khi tham gia hgoc microU

Nguoi hoc hoe day du cac video cua microU va hoan thanh bai tap cing co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh ctua co sé dao
tao../.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU15 /=

ik

. Théng tin tong quat

- Vihoc phan (micro-unit, goi tit 1a microU): Pién trudng trong chét dién méi
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 3

Ly thuyét: 3

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU15

NoOi dung mo ta microU

W N+ 4+ +

MicroU cung cap kién thitc vé sy anh hudng ciia chat dién moi dén dién truong.
No6i dung bao gém khai ni€ém phan cuc dién moi, vecto cam ung dién va cach mo hinh
hoa dién truong trong moi trudong cd chira vat liéu dién moi. Sinh vién s€ hiéu rd vai tro
ctia chat dién méi trong tu dién, vat li¢u cach dién va cac irng dung dién — dién tur khac.

4. Chuin diu ra microU (CPR)

CDR Mo ta CDR

LO15.1 | Trinh bay dugc ban chit cua su phan cuc dién moi khi dat vao dién truong

ngoai; dinh nghia va dién gidi dugc vecto cam ung dién va mdi lién hé
gifra cdm ng dién véi dién truong va phan cyc di¢n moi; mo ta dugce su
phan bd dién trudng trong cac hé co chia chat dién méi va tac dong cua
di€én moi 1én hé dién truong.

LO15.2 | Van dung dugc cac khai niém va phuong trinh vat Iy dé tinh toan dién
truong va cam ung di€n trong moi truong di€n moi; gidi dugc cac bai
todn lién quan dén tu dién c6 chira 16p dién moi; phan tich dugc vai tro
ctia chat dién moi trong thiét bi dién — dién tir va mo hinh hoa cac hién
tuong vat ly lién quan.

LO15.3 | C6 ¥ thuc tim hiéu va (mg dung kién thirc vé dién moi vao thuc tién nhu
vat liéu cach dién, tu dién, cam bién; thé hién su can trong, trung thyc va
ton trong quy trinh an toan trong thuc hanh va mé phong céac hién tugng
lién quan dén vat liéu dién moi; nhan thtc 1o trach nhiém trong vi¢c lya
chon va tmg dung vét liéu dién moi trong cac san pham k§ thut bén vimg
va hi¢u qua.




5. No¢i dung microU

S? Noi dung microU (.:DR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia
(1) 3) )
15. Pién truwong trong chit dién | LO15.1, Video giang day ly Al.l
moi LO15.2, | thuyet két hop slide, co Al2
1. Sy phan cyc dién moi LO15.3 | bai tap tu ludn va bai Ao

tap tuong tac.

3 .
.z, | 2. Vector cam tng dién a e .,
tiet . g dis ' . SV lam bai tap danh gia
3. Bién truong trong dién moi qué trinh theo hinh thirc
4. Van dung kién thirc dién truong trac nghiém

trong chat dién moi trong k¥ thuat

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, ¢ nha), bao gém doc trude tai liéu (néu c6 yéu cau);

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

X A az . Bai CDbR Phwong phap danh . 1A o
Thanh phan danh gia danh gis microU gid Ty 1€ %
(1 ®)
@ 3 “4)
Al. Banh gid qua trinh | Al LO15.1,L0O15.2 | Tric nghiém 40
A2. Panh gia tong két | A2 LO15.1,LO15.2 | Trac nghiém + Ty luan 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong

phap danh gia; (5): ty 1é diém cia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap
Gijo trinh:

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and

Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du céac video cua microU va hoan thanh bai tap cing cd kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co sé dao

tao./.




[y

N+ o+ 4+

3.

PE CUONG CHI TIET VI HQOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU16 -~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tat 1a microU): Dong dién khong doi
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6
Thuc hanh: 0
Bai tap: 0

Ma microU: PHY-MU16

Noi dung md ta microU: MicroU cung cap ban chat ctia dong dién khong doi,
khai niém va tinh toan mét d§ dong dién, va phuong trinh 1ién tuc mo ta bao toan di¢n

tich. Sinh vién dugc hoc va van dung dinh luat Ohm cho cac doan mach va hé¢ mach
phuc tap, déng thoi lam quen véi hai dinh luat Kirchhoff dé phan tich mach dién mot
cach hé théng. Pay 13 nén tang quan trong cho viéc hoc dién hoc va thiét ké mach dién.

4. Chuin diu ra microU (CPR)

CDR

Mo ta CDR

LOl6.1

Hiéu va trinh bay duogc cac khai niém vé dong dién, mat d§ dong dién,
sudt dién dong; phat biéu va ap dung duoc phwong trinh lién tuc cho dong
dién; nam virng dinh luat Ohm va cac dinh luat Kirchhoff trong phan tich
mach dién mot chiéu; mé ta duge mbi lién hé gitra dién truong, hiéu dién
thé va dong dién trong vat dan.

LO16.2

Ap dung dinh luat Ohm va cac dinh luat Kirchhoff dé phan tich va giai
mach dién mot chiéu; biéu dién dang so dd mach dién, tinh toan chinh
xac dong di¢n, dién ap va cong suét tiéu thu; biét sur dung cac thiét bi do
dién co ban nhu von ké, ampe ké va dong hd van ning trong thi nghiém
dong dién mot chiéu.

LO16.3

C6 thai @6 nghiém thc trong hoc tap, thuc hanh va kiém tra mach dién;
tuan thi cac quy tic an toan dién khi 1am thi nghiém va thao tac v&i thiét
bi dién; nhan thirc dugc vai trd quan trong cua cac dinh luat dién hoc co
ban trong k¥ thuat dién, dién tir va cadc nganh cong nghé lién quan, co ¥
thire trach nhiém trong mg dung thyc tién.

5. NOi dung microU

7

SE Noi dung microU (.jDR Hoat dong day va Bai da nh
tiet 2) microU hoc gia
@) (€) “) Q)
16.1. Dong dién khong ddi LOIl16.1, | Video giang day ly | Al.l1; A2
3 1 Den ¢ dién LO16.2, | thuyét két hop slide, ¢6
tiet LO16.3 |bai tap tu ludn va bai
2. bién tro




S? N¢i dung microU (.:DR Hoat dong day va Bai da nh
tiet ) microU hoc gia
€9) (€) 4) (&)
3. Pinh luat Ohm tap tuong tac.
4. Vat ban dan va siéu dan SV lam bai tap danh
gia qud trinh theo hinh
thirc trac nghiém
16.2. Cong, nang lwgng, mach RC | LO16.1, | Video giang day ly| Al.2;A2
va irng dung LO16.2, | thuyét két hop slide, co
5. Cong, nang lugng va luc dién dong | LO16.3 | bai tap tu ludn va bai
3 tap t tac.
& | 6 Pinh lugt Kirchhoff ap WWong tac
SV lam bai tap danh
7. Mach dién RC oo oal A con
) i gia qud trinh theo hinh
8. Van dung kién thirc dong khong doi thirc trac nghiém
trong k¥ thuat

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan cua
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, ¢ nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cac bai danh gia, cac tiéu chi ddnh gi4, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cta microU)

Thanh phin dénh gia | , oo CDR Phuwong phap | 1o 14 o
() danh gia microU danh gia 5
) 3) )
Al.l LO16.1,L0O16.2 | Quiz, tric nghiém 10
Al. Banh gid qua trinh
Al2  |LO16.1,L016.2 | Quiz, tric nghiém 20
L A2 LO16.1,L016.2 | Tric nghiém + T
A2. Danh gi4 tdng két O16.1, 1016 lr;‘; nghiem + Ty | 60
ug

(1): cac thanh phan dénh gia ctia microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gig; (5): ty 18 diém cia cac bai danh gia trong tdng diém microU.

7. Tai liéu hoc tap

Giao trinh;

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and




3

Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hgoc microU

Nguodi hoc hoc day du céac video cua microU va hoan thanh bai tap ciung c6 kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co sé dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU17 =

1. Théng tin tdng quat

khong

+

+

2.
3.

Vi hoc phan (micro-unit, goi tat 1a microU): Tir trwong tinh trong chéin

Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 9
Ly thuyét: 9
Thuc hanh: 0
Bai tap: 0

Ma microU: PHY-MU17

Ni dung mé ta microU: MicroU trinh bay day du cac khai niém va dinh luat

co ban cua tu truong: tuong tac tu, dinh luat Gauss cho tur truong, dinh ly Ampere va
dinh luat Ampere. Sinh vién s€ hoc cach ap dung cac dinh luat nay dé tinh tir trudng cua

cac dong

dién co6 hinh hoc do61 xting va hiéu dugc luc tir tac dung 1én dong dién kin hodc

hat dién tich chuyén dong. Phan cudi trinh bay khai niém vé cong cia luc tir va ning
lugng tur truong.

4.

Chuén dau ra microU (CPR)

CDR

Mo ta CDR

LO17.1

Hiéu va trinh bay dugc khai niém vé tuong tac tu, tor truong va cac dai
luong vat 1y lién quan; phat biéu va van dung duoc dinh luat Gauss cho tir
truong, dinh Iy Ampere va dinh luat Ampere dé mo ta va tinh toan tir truong
do dong dién gy ra trong cac ciu trac dbi xing; giai thich dugc tac dung
clia tlr truong 1én mach dién kin va 1én hat mang dién chuyén dong, ciing
nhu cong cua lyc tur.

LO17.2

Van dung céc dinh luat vat ly dé tinh toan cuong do tur truong trong cac hé
c6 dong dién don gian (day thang dai, vong tron, ng ddy,...); st dung biéu
thirc dinh lwong dé phan tich lyc tir tac dung 1én diy ddn mang dong va hat
dién tich chuyén dong.

LO17.3

Thé hién tinh thin nghiém tic va chinh x4c trong qua trinh hoc tap, lam
bai tap va thuc hanh lién quan dén tir truong; c6 ¥ thirc van dung kién thirc
vé tir truong vao cac linh vuc k¥ thuat nhu dong co dién, may bién ap, cam
bién tir va cac thiét bi dién tir; tuan tha quy trinh an toan trong thi nghiém
va c6 trach nhi¢m trong viéc ap dung kién thirc tr hoc vao thuc tién ky
thuat va cong nghé mot cach hiéu qua va bén ving.




5. Noi dung microU

S? Noi dung microU (.jDR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia
@) (€) (&)
3 |17.1. Twr trwong tinh trong chan | LO17.1; | Video gidang day 1y | Al.1;A2
tiét | khong LO17.2; | thuyét két hop slide, co
1. T trudong LO17.3 | bai tap tu luan va bai tap
2. Hiéu ung Hall tuong tac.
3. Chuyén dong cua dién tich trong tir SV lam bai tap danh gia
truong qua trinh theo hinh thire
4. Luyc tir tac dung lén day dan mang tric nghiém
dong dién
3 | 5. MOmen quay tac dung 1én cuén day | LO17.1, | Video giang day ly | Al.2; A2
tiét | mang dong dién LO17.2 | thuyét két hop slide, co
6. Momen ludng cuc tr 7. Pinh luat bai tap tu luan va bai tap
Biot-Savart tuong tac.
6. Dinh luat Ampere SV lam bai tap danh giad
qué trinh theo hinh thic
tric nghiém
3 | 7. Truong tir cua mot cudn day dién tr | LO17.1, | Video giang day ly | A1.3; A2
tiét | (solenoid) LO17.2, | thuyét két hop slide, co
8. Truong tir cua mdt cudn day dién tur | LO17.3 | bai tap tu ludn va bai tap

hinh xuyén (toroid)
9. Van dung kién thic tr truong tinh
trong k¥ thuat

tuong tac.

SV lam bai tap danh gia
qua trinh theo hinh thuc
trac nghiém

(1): Thong tin vé s tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CPR clia microU)

Thanh phin danh gi4 Bat CDR Phwong phap | 1y 14 0,
1 danh gia microU danh gia 5)
©) 3) )
Al.l LO17.1,LO17.2 | Quiz, tric nghiém 15
Al. Danh gia qua trinh Al2 LO17.1,L0O17.2 | Quiz, tric nghiém 15
Al3 LO17.1,LO17.2 | Quiz, tric nghiém 10
A2. Dinh gid téng Két A2 LO17.1,LO17.2 'll;llr;lrclz nghiém + Ty 60

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.




7. Tai liéu hoc tap

Gido trinh:

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li€u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc ddy du cac video ciia microU va hoan thanh bai tap cung cb kién
thtrc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s& dao
tao./.



PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU18 =

ik

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tat 1a microU): Hién twong cam tng dién tir.
- Thudc khéi hoc phan: Vat Iy dai cwong

- SO tiét: 6

+ Ly thuyét: 6

+ Thuc hanh: 0

+ Baitap: 0

Ma microU: PHY-MU18

3. Noi dung mé ta microU: MicroU gitp sinh vién hiéu va mé ta dwoc cac hién
tugng cam tng dién tir trong thyc tién. Noi dung bao gém cam tng dién tir, hién tuong
tu cam va hd cam, cach tinh suat dién dong cam tng, ning luong tir truong. Sinh vién
s& dugc tiép can voi cac ung dung quan trong cua cam tng dién tur trong may phat dién,
may bién ap va hé thong truyén tai dién.

4. Chuin diu ra microU (CPR)

CBbR Mo ta CDR

LO18.1 | Hiéu va trinh bay duogc ban chét cua hién tuong cam tng dién tir, hién tuong
tw cam va hd cam; phat biéu va ap dung dinh luat Faraday va dinh luat Lenz
dé giai thich va mo ta cac hién twong cam ung trong mach kin; phan tich
dugc cac tng dung thyc tién ciia cam (g dién tir trong k¥ thuat va doi song,
nhu may phat dién, may bién ap, mach cudn cam.

LO18.2 Ap dung cac dinh luat vat 1y dé giai bai toan vé suét dién dong cam tng, tur
thong bién thién va ning lugng tir truong; md phong cac qua trinh cam tng
dién tir don gian; s dung kién thirc dé phan tich nguyén 1y hoat dong cua
cac thlet bi cdm Ung va xac dinh céc dai lugng dac trung nhu h¢ so tu cam,
hé s6 hd cam va ning lugng luu trir trong tir trudng.

LO18.3 | Hinh thanh y thire hoc tép tich cyc, nghiém tuc trong phan tich va ung dung
hién tugng cdm Ung dién tir; ¢6 trach nhi€m trong viéc van dung kién thirc
vao thiét ké va cai tién thiét bi dién tr — dién cong nghiép; tuan thi cac
nguyén tdc an toan dién va bao vé thiét bi trong qua trinh thi nghiém va van

hanh thyc té.
5. No¢i dung microU
£ Bai
S? N0Oi dung microU (.jDR Hoat dong day va hgc danh
tiet microU iy
) 2 3) “ gia

(€)]

3 | 6. Hién twgng cam wng dién tir LOI18.1; | Video giang day ly thuyét | Al.1
tiét | 1. Pinh luat Faraday: cam ing dién | LO18.2; | két hop slide, c6 bai tap tu




£ Bai
S? Noi dung microU (.:DR Hoat dong day va hoc danh
tiet ) microU ) iy
) 3) gl
(&)
tur LO18.3 | luan va bai tap tuong tac.
2. Pinh luat Lenz SV lam bai tap danh gia qua
3. Su cam Ung va truyén ning luong trinh theo hinh thtc tric
4. Cudn cam va do tu cam nghiém
5. Hién tugng tu cam
6. Mach dién RL LOI8.1, | Video giang day ly tliuyét Al2
7. Nang luong tir truong LO18.2, ke} h(_)P s‘hd?, co bai té;lp tu| Al.3
3 R Hién tu:ohg h3 cam LO18.3 | luan va bai tap tuong tac. A3.1
tiet | "~ ' SV lam bai tap danh gia

9. Van dung kién thtc hién tuong
cam ung dién tir trong k¥ thuat

qué trinh theo hinh thic
trac nghiém

(1): Thong tin vé sd tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan ctia
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cac bai danh gia, cac tiéu chi danh gi4, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cta microU)

X A ax . Bai CDbR Phwong phap Ty 1€
Thanh ph(all)l danh gia danh gia microU danh gia %
(2 3) “4) (%)
) Al.l LO18.1,L018.2 | Quiz, tric nghiém 20
Al. Banh gid qua trinh S :
Al.2 LO18.1, LO18.2 Quiz, trac nghiém 20
A2. Panh gia tong két A2 LO18.1,L018.2 | Tric nghiém + Ty ludn | 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gia; (5): ty 1é diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

Giao trinh;

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hgc microU

Nguodi hoc hoc day du céac video cua microU va hoan thanh bai tap cing cd kién

thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh ctua co sé dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU19 V=

1. Théng tin tdng quat

Vi hoc phan (micro-unit, goi tit 1a microU): Dao dong dién tir va dong dién

xoay chiéu.

+

+

3.

Thudc khdi hoc phan: Vat Iy dai cwong
S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU19

Noi dung mé ta microU: MicroU gidi thi¢u cac dao dong di¢n tir trong mach

LC ly tuong, dinh luét Kirchhoff ap dung cho mach ¢6 cudn cam, dién tr¢ va tu dién
(RLC). Sinh vién s& hoc cach phan tich mach dao dong diéu hoa va dao dong tat dan,
cling nhu cac khai niém vé cong suat, hé s6 cong suat va may bién ap — nén tang cho k¥
thuat dién xoay chiéu.

4. Chuin dau ra microU (CPR)
CBbR Mo ta CDR
Hiéu dugc ban chat cia dao dong dién tir trong mach LC va RLC nbi tiép;
trinh bay va 4p dung dugc dinh luat Kirchhoff dé thiét 1ap phuwong trinh dao
LO19.1 | dong dién trong mach c6 cudn cam; phan biét duoc cac loai cong suat (thuan,
phan khang, hiéu dung) trong dong dién xoay chiéu va mo ta nguyén 1y hoat
dong co ban cuia may bién ap.
Thiét 1ap va giai phuong trinh vi phan mé ta dao dong dién tir trong mach LC
va RLC; phan tich va tinh toan cac dai luong ddc trung trong dong dién xoay
LO19.2 | chiéu nhu bién d6 dong dién, dién ap, pha, cong sut; giai thich dugc cac hién
tugng cong huong va hi¢u suat truyén tai dién nang trong hé thong dién xoay
chiéu.
Chu dong va nghiém tic trong hoc tap, giai bai tap va thyc hanh thi nghiém
vé dong dién xoay chleu ¥ thirc 16 vai tro ctia dao dong dién tir va thiét bi nhu
LO19.3
may bién ap trong truyén tai nang lwong va thiét bi dién cong nghiép; co trach
nhiém trong viéc st dung va bdo tri cac thiét bi dién an toan va hiéu qua.
5. Noi dung microU
£ Bai
S? Noi dung microU (.jDR Hoat dong day va hoc | danh
tiet ) microU ) iy
(1) 3) gia
(&)
19. Dao dong dién tir va dong dién xoay | LO19.1, | Video giang day 1y thuyét | A1.1;
3 | chiéu LO19.2, | két hop slide, co baitap t | A2
tiét | 1. Dao dong dién tur: Mach dién LC LO19.3 | luan va bai tap tuong tac.
2. Su tuong tu cua dao dong dién tir va SV lam bai tap danh gia




A Bai
S? N¢i dung microU (.:DR Hoat dong day va hoc | danh
tiet microU iy

(2 4) gia
(1) 3) 5)
dao dong co hoc qué trinh theo hinh thuc
3. Dao ddng dién tur suy bién cua mach trac nghiém
dién RLC ‘
4. Dong dién xoay chiéu
5. Ba mach dién co b’én ’
6. Mach dién RLC ndi tiép
o £ A as LO19.1, | Video giang day ly thuyét | A1.2;
7. Cong suat cua mach dien dong x0ay | 119 5" | k&t hop slide, c6 bai tap tw | A2
chiéu A N 1aron .
3 1AL LO19.3 | luan va bai tap tuong tac.
.z, | 8. May bién &p \ N .,
tiet A £ . o A s SV lam bai tap danh gia
9. Van dung kién thirc dao dong dién tir Lo . ,
s A A 2 A qué trinh theo hinh thuc
va dong dién xoay chiéu trong k¥ thuat z A
trac nghiém

(1): Thong tin vé s tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cb yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan véi cac CDR cta microU)

Thanh phin danh gia | . 5% CDR Phuong phap 70160,
R danh gia microU danh gia 5)
) 3) )
A1l. Panh gia qua trinh Al.l LO19.1,L019.2 | Quiz, tric nghiém 20
Al2 |LO19.1,L019.2 | Quiz, tric nghiém 20
A2. Panh gia tong két A2.1 |LO19.1,L0O19.2 | Tric nghiém + Ty ludn | 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CBR duoc danh gia; (4): phuong
phap danh gia; (5): ty 1€ diém cula cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

Gido trinh:

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc ddy du cac video ciia microU va hoan thanh bai tip cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.




ik

2.
3.

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU20 /#~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Truong dién tir.
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU20

N¢i dung md ta microU: MicroU cung cap hé thong cac phuong trinh

Maxwell — nén tang cho dién tr hoc hién dai. Sinh vién s€ hoc cac luén diém cua
Maxwell, m6 ta mdi lién hé giira dién truong va tir trudng, dong thoi khao sat su lan
truyén cua song dién tir trong chan khong. Pay 13 nén tang cho ca k¥ thuit cao tan, vién
thong va vat 1y 1y thuyét.

4.

Chuén dau ra microU (CPR)

CDR Mo ta CDR

LO20.1 | Trinh bay duoc cac luan diém co ban ciia Maxwell, hiéu r3 vai trd va

ndi dung cua tirng phuong trinh Maxwell trong mo ta su bién thién cta
dién trudng va tir trudng; phan tich duoc mdi quan hé giita dién trudng
va tur trrong trong moéi trudng khong vat chat; mé ta dugc sy hinh thanh
va dac trung cta song dién tir trong chan khong.

L0O20.2 | Van dung dugc hé phuong trinh Maxwell dé phan tich sy lan truyén

cua truong dién tir va gidi thich cac hién tuong vat ly lién quan; xéc
dinh dugc cac dai luong dic trung ctia song dién tir nhu bude song, tbe
d6, nang luong; ap dung kién thirc dé giai cac bai toan lién quan dén sy
phat sinh va truyén séng dién tir trong cac moi truong don gian.

L020.3 | Thé hién tinh than chu dong, nghiém tac trong viéc hoc va nghién ctru

céc khai niém 1y thuyét siu nhu phuong trinh Maxwell va song dién
tir; ¢6 ¥ thire vé& tAm quan trong cta trudng dién tir trong cong nghé
truyén théng, radar, vién thong va y sinh hoc; ¢6 trach nhiém trong viéc
ung dung kién thirc vao thuc t& mot cach chuin xéc, khoa hoc va tuan
thu cac quy tic dao dirc nghé nghiép.




5. Noi dung microU

£ Bai
S? N0i dung microU C.DR Hoat dong day va hoc | danh
tiét : microU .
2 “4) gia
) A3)
(&)
20.1. Co s& 1y thuyét ciia truong dién | LO20.1, Video giang day ly | ALl
tur L0O20.2, | thuyét két hop slide, co A2
Luan diém tht nhit cuia Maxwell (Su L020.3 | bai tap FI'I luan va bai tap
3 |4 o A A A tuong tac.
~ | lién tuc cua tur thong va dién thong);
et | 1 yan diém tht hai cia Maxwell (Su ton SV lam bai tap danh gia
tai cua dong dién dich); Truong dién tur qua trinh theo hinh thirc
— khéi niém va moi lién hé gitta di¢n trac nghi¢m
truong va tu truong
20.2. Phwong trinh Maxwell va song | LO20.1, | Video giang day ly|Al.2
dién tir L0O20.2, | thuyét két hop slide, co A2
. . 4 tr ludn va bai ta
3 | Hé phuong trinh Maxwell day du trong L0203 E?(lmap tég udn va bal tap
tiét | mo1 truong chan khong; Suy luén & tac.
phuong trinh song dién tor tor hé SV lam bai tap danh gia
Maxwell; Tinh chat lan truyén va nang qua trinh theo hinh thire
lugng cua song dién tu trac nghi¢m

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan cia
microU; (4): Liét ké cac hoat dong day va hoc (6 lop, & nha), bao g6m doc trude tai lidu (néu co yéu cau); (5): Liét

ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gi4, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

Thanh phin dénh gia | . oM CDR Phuong phap | 7018 o
R danh gia microU danh gia 5)
) (3) )
Al.l L0O20.1,L020.2 | Quiz, tric nghiém | 20
Al. Banh gid qua trinh
Al2 L020.1,L020.2 | Quiz, tric nghiém | 20
. | A2 L0O20.1,L.020.2 | Trac nghiém, T 60
A2. Panh gi4 tong két : ﬁggwmu

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

Gido trinh:




3

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hgc microU

Nguodi hoc hoc day du céac video cua microU va hoan thanh bai tap ciung c6 kién
thtrc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.



[y

2.
3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
Vi hoc phan: PHY-MU21 #~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Quang séng.
Thudc khdi hoc phan: Vat Iy dai cwong

S6 tiét: 9

Ly thuyét: 9

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU21

NOi dung mé ta microU: MicroU gidi thi¢u cac hién tugng giao thoa anh

sang, nhiéu xa 4nh sang, va su nhidu xa trén cac khe, ludi, bé mat tinh thé. Phan noi
dung gitp nguoi hoc hiéu va giai thich cac hién twong quang hoc song nhu giao thoa
mang mong, nhiéu xa tan xa va hién tuong nhiéu khe hep. MicroU ciing trinh bay hién
tuong nhiéu xa tia X trén mang tinh thé va vai trd cta anh sang trong khao sat ciu trac

vat chit.
4. Chuin diu ra microU:
CBbR Mo ta CDR
Trinh bay dugc ban chit séng cta anh sang thong qua cac hién tugng giao
thoa va nhicu xa; giai thich duogc hién tugng giao thoa trén cac ban méng,
LO21.1 | giao thoa khe do6i va da khe, nhiéu xa qua khe hep, nhiéu xa cach tir va nhi¢u

xa tia X trén mang tinh thé; hiéu dugc mdi quan hé giita budc song, cudng
do va gbce lech trong cac hién tuwong quang hoc nay.

LO21.2 | anh sang trong cac thi nghiém quang hoc; 4p dung dugc kién thirc vao viéc

Phan tich, m6 phdong va giai cac bai toan lién quan dén giao thoa va nhiéu
xa anh sang; sir dung cac cong cu toan hoc d€ mo ta sy phan bo cuong do

tinh toan va danh gia céac dai luong dac trung nhu budc song, bé rong van,
gbc nhicu xa trong cac hé giao thoa va céch tu.

LO21.3

Co thai d6 can trong, chinh xac va trung thyc trong qua trinh thyuc hién thi
nghi¢m va phéan tich hién tugng quang hoc; nhan thirc dugc vai tro quan
trong cia quang hoc song trong thiét ké cac thiét bi quang hoc, vién thong
va cong ngh¢ nano; y thirc dugc trach nhiém trong viéc van dung kién thirc
vao thyc tién mot cach sang tao, dung chuan myc khoa hoc va k¥ thuat.

5. Noi dung microU
S? Noi dung microU (.:DR Hoat dong day va hgc Bai da nh
tiet 2) microU ) gia
@) 3) I (&)
3 | 21. Quang song LO21.1, | Video giang day ly thuyet két | A1.1; A2
tiét | 1. Hién tuong giao thoa &nh | LO21.2, | hop slide, c6 bai tap tu ludn va




$? Noi dung microU (.:DR Hoat dong day va hoc Bai da nh
tiet ) microU ) gia
(1) (€)) )
sang LO21.3 | bai tap tuong tac.
2. Hién tuong giao thoa gay SV lam bai tap danh gid qua
ra boi cac ban mong trinh theo hinh thic trac
nghiém
3 | 3. Nhiéu xa anh sang LO21.1, | Video giang day 1y thuyét két | A1.2; A2
tiét | 4. Nhidu xa qua mot khe | LO21.2, | hop slide, c6 bai tap tu ludn va
hep LO21.3 | bai tip tuong tac.
5. Cach ttr nhiéu xa SV lam bai tap danh gid qua
trinh theo hinh thic tric
nghiém
3 | 6. Nhiéu xa tia X trén mang | LO21.1, | Video giang day 1y thuyét két | A1.3; A2
tiét | tinh thé. LO21.2, | hop slide, c6 bai tap tuy ludn va
7. Van dung kién thirc vé | LO21.3 | bai tip twong tac.

quang song trong k¥ thuat

SV lam bai tap danh gia qua
trinh theo hinh thic trac
nghiém

(1): Thong tin vé sé tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan ciia
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan véi cac CDR cta microU)

X A s ., Bai CBbR Phuwong phap - 1A o
Thanh phan danh gia danh gia microU danh gia Ty1e %
ey (%)
() 3) “4)
Al.l LO21.1,LO21.2 | Quiz, tric nghiém 15
Al. Banh gid qué trinh Al.2 LO21.1,L021.2 | Quiz, tric nghiém 15
Al3 LO21.1,LO21.2 | Quiz, tric nghi¢m 10
A2. Déanh gia tong két A2 LO21.1,L021.2 | Tric nghiém, Ty luan | 60

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong
phap danh gig; (5): ty 18 diém cta cac bai danh gia trong tdng diém microU.

7. Tailiéu hoc tap

Giao trinh:

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.
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[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Ngudi hoc hoc dy du cac video ciia microU va hoan thanh bai tap cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s& dao
tao./.



[y

2.
3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU22 3.~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tat 1 microU): Quang hrong tir
Thudc khdi hoc phan: Vat 1y dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU22

No¢i dung mo ta microU: MicroU nay gioi thi¢u ve cac hién tuong vat Iy nén

tang dan dén sy hinh thanh thuyét luong tir anh sang. Noi dung bao gom: birc xa nhiét
can bfmg, cac dinh luat phat xa cua vat den tuyét d6i, dinh luat Planck vé luong tlr nang
lwong, hiéu mg quang dién va giai thich ciia Einstein, tin xa Compton — tat ca déu cho
thdy tinh chat luong tir ctia anh sang. Phan hoc nay tao nén tang cho viéc hiéu ban chat
hat cua anh sang va la co so dé hoc tiép co hoc luong tur.

4.

Chuén dau ra microU (CPR)

CDR Mo ta CDR

LO22.1 | - Nhé cac dinh nghia, dinh luat, phuong trinh, thuyét lién quan dén birc

xa nhi¢t va luong tor nang luong, lugng tir dnh sang, hi¢u ng quang
dién va tdn xa Compton.

LO22.2 | - Giai thich cac hi¢n tuong birc xa nhiét, hiéu rng quang dién va tan xa

Compton bang ngdn ngir cua riéng minh.

LO22.3 | - Giai cac bai toan vé bic xa nhié¢t, hi€u ung quang dién va tan xa

Compton.

LO22.4 | - Phan tich cac yéu té anh hudng dén hién tuwong bic xa nhiét va hiéu

ung quang dién.

L022.5 | - Lam viéc nhom dé giai bai tap hodc trinh bay cc chu dé lién quan dén

Quang luong tir
5. Noi dung microU
S? NOi dung microU C.DR Hoat dong day va hoc . Bai .
tiet @) microU ) danh gia
(1 3) ()
3 | 1. Buc xanhiét cAn bang; | L022.2 | Video giang day ly thuyét két Al.l

tiét

2. Cac dinh luat phat xa cua | LO22.2; | hop slide, ¢6 bai tap tu ludn va A2

vat den tuyét doi; L0O22.4; | bai tap tuong tac.

L0O22.5 | SV lam bai tap danh gid qud trinh

3. Thuyét lugng tir nang | LO22.5 | theo hinh thtrc trdc nghiém
luong cua Planck;




S? Noi dung microU (.jDR Hoat dong day va hoc . Bai <
tiet 2) microU ) danh gia
(1 A3) )
3 | 4. Thuyét luong tir 4nh sang | LO22.3 | Video giang day 1y thuyét két| Al1.2
tiét | cua Einstein; LO22.4 | hop slide, c6 bai tap tu luan va A2
bai tap tuong tac.
5. Hi¢u ing quang dién L0O22.3; | SV lam bai tap danh gia qua trinh
L0O22.4 | theo hinh thirc trac nghiém
6. Tan xa Compton LO22.2;
L0O22.3;
LO22.4;
L0O22.5

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CDR lién quan
cua microU; (4): Liét ké cac hoat ddng day va hoc (¢ 16p, ¢ nha), bao gom doc trudce tai liéu (n€u co yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phuwong phap danh gia

(cac thanh phan, cac bai danh gid, céc ti€u chi ddnh gid, chuan danh gia, va ty 1¢
danh gid, thé hién sy twong quan vdi cdc CDR cia microU)

Thanh phin d4nh gia Bai CDR Phuong phap 1.0 14 o,
() danh gia microU danh gia 5)
2 3) (4)
Al.l E%zzzzé Tric nghiém 20
Al. Banh gid qua trinh LO22.3;
Al2 LO22.4; Tric nghiém 20
L0O22.5
LO22.2; ’
, S K1y LO22.3; Trac nghiém, Tu
A2. Panh gia cudi ky A2 LO22.4; [uan 60
L0O22.5

(1): cac thanh phan danh gia cta microU; (2): cac bai danh gia; (3): cac CBR dugc danh gid; (4): phuong
phap danh gia; (5): ty 1€ diém cuta cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao

tao./.




PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU23 /#=

1. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1 microU): Lwéng tinh séng — hat clia vat

chét. Mé diu co hoc lwgng tir.

+

+

2.
3.

Thudc khdi hoc phan: Vat Iy dai cwong
S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU23

Noi dung mé ta microU: MicroU nay gidi thiéu nhimg khai niém nén tang

ctia co hoc lwong tir hién dai. Noi dung bao gdm: gia thuyét de Broglie vé tinh chit song
clia vat chat, khai niém ham séng va nguyén ly bat dinh Heisenberg, phuong trinh
Schrodinger mot chiéu va hai mg dung co ban — chuyén dong cia hat trong giéng thé
nang va hién tuong chui ham luong tir. MicroU nay 1a budc khoi dau dé tiép can Iy
thuyét vi moé mo ta chinh xac hanh vi ctia vi hat trong thé giéi lugng tir.

4. Chuin diu ra microU (CPR)

CBbR Mo ta CDR

LO23.1 |- Nhé cic cong thirc co ban (gia thiét de Broglie, nguyén 1y bat dinh
Heisenberg), khai ni¢ém ham séng, phuong trinh Schrodinger, lugng tir hoa
nang luong, hiéu tmg dudng ngam.

L023.2 | - Giai thich dugc ¥ nghia cua ludng tinh sdng-hat ctia vét chét, y nghia xac
sudt cia ham song va co ché hiéu tmg dudng ngam.

LO23.3 |- Ap dung cong thirc cua gia thiét de Broglie, nguyén Iy bat dinh
Heisenberg va phuong trinh Schrodinger dé tinh toan cac dai luong va giai
cac bai toan co ban.

LO23.4 |- Phan tich su giéng, khéac nhau cta co hoc lugng tir va co hoc c6 dién.

LO23.5 |- Lam viéc nhom dé giai bai tdp vé Ludng tinh séng-hat ciia vat chat va

Mo dau co luong tir

5. Noi dung microU

S? Noi dung microU (;DR Hoat dong day va hoc . Bai .
tiet @) microU ) : danh gia
(1) (€) - (&)

1. Ludng tinh song-hat | LO23.1 | Video gidng day ly thuyét két Al.l
) cta vi hat. Gia thiét De | L0O23.2 | hop slide, c6 bai tp ty ludn va A2
tidt Broglie. ’ LO23.3 | bai tap tuong tac.

2. Hé thirc bat dinh | LO23.4 | SV lam bai tdp danh gid qua

Heisenberg L023.5 | trinh theo hinh thirc tric nghiém




S? Noi dung microU (.:DR Hoat dong day va hoc . Bai .
tiet : ) microU ) danh gia
(1) ] (€)) _ )
2 | 3. Ham s6ng vat chat LO23.1 | Video giang day ly thuyét két Al.2
tiét |4.  Phwong  trinh | LO23.2 | hop slide, c6 bai tap tw luan va A2
Schrodinger LO23.3 | bai tap tuong tac.
5. Chuyén dong cua vi| LO23.4 |SV lam bai tdp danh gid qua
hat trong giéng thé nang | L0O23.5 | trinh theo hinh thirc trac nghiém
2 | 6. Chuyén dong cua vi| LO23.2 | Video giang day 1y thuyét két Al3
tiét | hat qua hang rao thé| LO23.3 | hop slide, co bai tip tu ludn va A2
nang LO23.4 | bai tap tuong tac.
7. Hiéu Gmg duong ngam | LO23.5 | SV lam bai tdp danh gid qua
trinh theo hinh thirc tric nghiém

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan cta

microU; (4): Liét ké cac hoat dong day va hoc (& 16p, ¢ nha), bao gdm doc trude tai liéu (néu ¢6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan voi cac CDR cta microU)

LO23.4; LO23.5

luan

Thanh phin dénh gia | oo CBR Phuong phap | 1o 14 o
1) danh gia microU danh gia 5)
2 3) “4)
Al.l LO23.2; LO23.3 Tric nghiém 15
Al. Danh gia qua trinh Al.2 LO23.4; L0O23.5 Tric nghiém 15
L0O23.3; LO23.4; z A
Al3 LO23.5 Trac nghi¢m 10
A2. Danh gig cu 5i Ky A2 L0O23.2; L0O23.3; | Trac nghi¢m + Ty 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phwong

phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,

9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham
[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s¢ dao

tao./.




2.
3.

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU24 /#~

Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Mé dau thuyét twong ddi hep.
Thudc khdi hoc phan: Vat Iy dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU24

Ni dung mé ta microU:MicroU gi6i thiéu nén tang ctia thuyét twong dbi hep

do Einstein dé xuét, bao gém hai tién dé co ban, phép bién ddi Lorentz va cac hé qua
vat 1y quan trong nhu co d§ dai, dan thoi gian, dong ndng va nang lugng tuong doi tinh.
MicroU nay la budc dau gitp sinh vién ti€p can véi tu duy hién dai trong vat Iy va lam

cac mo hinh van dong ¢ toc d§ gin anh sang.

quen voi
4. Chuin diu ra microU (CPR)
CBbR M6 ta CDR

LO24.1 | - Nh¢ cac tién d€ cua Einstein, phép bién doi Lorenzt va cac cong thirc co
ban vé khoi lugng, dong luong, nang luong.

L0O24.2 | - Giai thich duoc sy khac biét cua phép bién doi Lorenzt so vdi phep bién
do1 Galileo; su co v€ khong gian va sy gidn nd ve thoi gian; sy thay doi cua
dong lugng va nang lugng trong dong luc hoc twong doi tinh.

L024.3 | - Ap dung phép bién doi Lorenzt va cac cong thirc co ban vé khoi lugng,
d(:)ng luong, nang lugng dé giai céc, bai toan vé sy co cua do dai, sy gian no
v¢€ thoi gian, dong luc hoc tuong doi tinh.

LO24.4 | - Phan tich sy anh hudng cta van toc dén cac dai 1qqng vat ly; Phan tich su
khac nhau gitra co hoc Newton va co hoc tuong doi tinh.

LO24.5 | - Lam viéc nhom dé giai bai tap hoac trinh bay cac chu dé lién quan dén
Thuyét tuong doi hep

5. No¢i dung microU
S? Noi dung microU (;DR Hoat dong day va . Bai .
tiet 2) microU hoc danh gia
) A3) “ )
3 |24.1. Co sé Iy thuyét co hoc lwong | LO24.1 | Video giang day 1y | Al.l
tiét | tir thuyét két hop slide,

xac

Gia thuyét de Broglie vé tinh song
ctia vat chit; Ham song va y nghia

LO24.2 A2

c6 bai tap tu luan va
LO24.3 | bai tip tuong tac.

suat; Nguyén 1y bat dinh | LO24.4 | SV lam bai tap danh




Sf) Noi dung microU (.:DR Hoat dong day va . Bai .
tiet ) microU hoc danh gia
(1) €) 4) Q)
Heisenberg; Phuong trinh | LO24.5 | gid quéd trinh theo
Schrodinger doc lap thoi gian va hinh thtre tric nghiém
nghiém téng quat
3 |124.2. Van dung phuwong trinh | LO24.1 | Video gidng day ly| Al.2
tiét | Schrodinger LO24.2 th,uyéF kAét hop Aslide‘, A2
Nghién ctru chuyén dong cua vi hat C(‘).bfn tap tr l}lan va
2 Je S . | LO24.3 | bai tap twong tac.
trong giéng thé nang (giéng vo han va
giéng hiru han); Hiéu tng chui ham | LO24.4 | SV lam bai tap danh
lugng tl:l’ qua hang rao thé nang; Dién LO24.5 gia qua tltinh theo
giai pho nang lugng ro1 rac; So sanh hinh thtrc trac nghiém
co hoc lugng tir véi mo hinh c6 dién

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan

cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, ¢ nha), bao gém doc trude tai liéu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phuong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

Thanh phin danh gia | 53 | CDR Phuong phap 1 1 13 0,
(1) danh gia microU danh gia 5)
@) 3) “)
Al.l L0O24.2; LO24.3 Tréc nghiém 20
Al. Béanh gid qua trinh o LO24.3: . 2
' LO24.4; LO24.5 a0 c40
L024.2; ,
: > | Tréc nghiém + T
A2. Panh gig cubi ky A2 Lo243; | raongigm T AW 60
LO24.4; LO24.5 | 40

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gi4; (3): cac CDR duogc danh gia; (4): phwong
phap danh gi4; (5): ty 1& diém ciia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
Oth Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham




3

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hgc microU

Nguoi hoc hoc ddy du cac video ciia microU va hoan thanh bai tip cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.



[y

2.
3.

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU25 /2~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tat 1a microU): Vét Iy nguyén tir

Thudc khdi hoc phan: Vat Iy dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU25 )

No¢i dung mé6 ta microU: MicroU gidi thi¢u mo hinh cau tric nguyén tir dudi

goc nhin vat 1y hién dai. Noi dung bao gdbm: tién dé Bohr, mé hinh nguyén tir hydro, cac
khai niém vé mé men dong lugng va md men tir quy dao, va hién tugng spin — chuyén
dong nodi tai cua electron. MicroU ndy cung cap co s& dé hiéu co hoc lugng tir nguyén
tir va sy hinh thanh pho vach.

4.

Chuin diu ra microU (CPR)

CDbR Mo ta CDR

L025.1 | Nhé ndi dung tién dé va mé hinh nguyén tir Bohr

L025.2 | Hiéu va nim bat duoc cac khai niém vé moment dong luong quy dao,

moment tr quy dao, spin

LO25.3 | Van dung dugc cac cong thirc lién quan té1 mo hinh Bohr, cdc cong

thirc lién quan t&i md hinh nguyén tir kim loai kiém

LO25.4 | Phan tich dugc cac diéu kién chuyén mirc ning luong tng véi cac didu

kién chon lua.

L025.5 | Lam viéc nhoém dé giai bai tap hodc trinh bay cac chu dé lién quan tSi

vat 1y nguyén tu.

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu ciu);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

_ 5. Noi dung microU
S? Noi dung microU C.DR Hoat dong day va . Bai .
tiet 2) microU hoc danh gia
1) (€) 4) (&)
LO25.1 |Video giang day ly | Al.1 A2
251, LO25.2 th‘l.lyé;t két hop slide, co
3 |1.1. Tien d&& Bohr, Mo hinh | [O2>-3 |Dal tdp tu ludn va bai
tiét | nguyén tu. LO25.4 ) tap tl:ITOfIlg ‘t.acA' .
1.2. Nguyén tir hydro: LO25.5 SY lam bai tap danh
o ’ gia qua trinh theo hinh
thirc tric nghiém




S? N¢i dung microU (.jDR Hoat dong day va . Bai .
tiet ) microU hoc danh gia
(1) (€) (4) (&)

3 |25.2. LO25.1 | Video giang day ly | Al.1 A2
tiét | 2.1. Nguyén tir kim loai kiém. LO25.2 | thuyét két hop slide, co

2.2. M6 men Dong luong quy | LO25.3 | bai tdp ty ludn va bai
dao; M6 men tir quy dao; Chuyén | LO25.4 | tip twong tac.

dong cua electron quanh truc | LO25.5 | SV lam bai tap danh
riéng — Spin gia qua trinh theo hinh
thirc tric nghiém

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia

(cc thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18
danh gia, thé hién sy twong quan véi cac CDR cta microU)

Thanh phin d4nh gi4 Bai CDR Phuong phap 4010 o,
1 danh gia microU danh gia 5
() (3) “)

Al.l L0O25.2; LO25.3 Tric nghiém 20

Al. Banh gia qua trinh ) )

LO25.3; LO25.4; L
Al.2 LO25.5 Béo cao 20
SV S L025.2; L0O25.3; | Trac nghiém + Tu

A2. Banh gié cudi ky A2 LO25.4: LO25.5 luan 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gia; (5): ty 1é diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Ngudi hoc hoc ddy du cac video ctia microU va hoan thanh bai tap cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.




[y

2.
3.

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU26 -

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tat 1a microU): Vat Iy hat nhan
Thudc khdi hoc phan: Vat Iy dai cwong

S6 tiét: 6

Ly thuyét: 6

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU26

No¢i dung mo ta microU: MicroU cung cap kién thirc co ban vé cau trac va

tinh chat cta hat nhan nguyén tir. N6i dung bao gdm: mé hinh ciu tao hat nhan, ning
luong lién két hat nhan, cac dang phan rd phong xa ty nhién va nhan tao, ciing nhu phan
ung hat nhan nhu phan hach va nhiét hach. Pay la nén tang cho viéc hiéu céc hién tuong
hat nhan trong vat 1y, y hoc, nang lugng va cong ngh¢ cao.

4. Chuin diu ra microU (CPR)
CBbR Mo ta CDR

LO26.1 | Nh6 nd1 dung vé cAu tao co ban mot hat nhan, cac khai niém déng vi, hat
nucleon, s6 khdi, dién tich...

L026.2 | Hiéu va nam bat dugc cac khai niém vé niang lugng lién két, do hut khoi,
nang luong va khdi lugng. Cac diéu kién ciia phan tng hat nhan phan hach
— nhiét hach, cac khai niém vé tinh tu phat ctia phéng xa.

L026.3 | Van dung duoc cac cong thiic lién quan t6i ning luong lién két, ning lugng
thu — téa ctia phan ing hat nhan, phéng xa..., cac dinh luat bao toan trong
phéan rng hat nhan

LO26.4 | Nam bat va phan tich dugc cac diéu kién cua phan tng phan hach, nhiét
hach, phan tmg day chuyén, ning lurong va dong ning cac hat trong phan
ung hat nhan.

L026.5 | Lam viéc nhém dé giai bai tap hoic trinh bay cac chil dé lién quan téi vat
1y nguyén tur.

5. Noi dung microU

S? NOi dung microU (;DR Hoat dong day va hoc . Bai .
tiet @) microU ) : danh gia
(1) ©) (5)

26.1. CAu tric va ning luwong | LO26.1 | Video giang day ly thuyét | Al.1
3 |lién két hat nhan LO%.0 ké} hop slide, c6 bai tap tu A2
tiet | .« , . ludn va bai tap tuong tac.

Cau tao cua ’hat ‘ nhan: proton, L0263

neutron, s6 khoi, dong vi; Cac luc "~ | SV lam bai tdp danh gia




S? N0i dung microU (.:DR Hoat dong day va hgc . Bai <
tiet @) microU ) danh gia
(1) 3) (5)
twong tac trong hat nhan; Pinh | LO26.4 | qua trinh theo hinh thurc
nghia va cong thic tinh nang LO26.5 trac nghiém
luong lién két; Khai niém vé khoi '
luong thiéu hut; D6 thi nang luong
lién két theo s6 khdi va ¥ nghia
26.2. Phong xa va phin tng hat | LO26.1 | Video giang day 1y thuyét Al.2
nhén un62kgmpw®fmmagm A2
, e, luan va bai tap tuong tac.
Céc dang phan ra phong xa: alpha, L0263
beta, gamma; Pinh luat phong xa, "~ | SV lam bai tdp danh gia
3 | chu ky ban ra; Phan ing hat nhan: | LO26.4 | qua trinh theo hinh thtrc
tiét | phan hach, nhiét hach; Bao toz‘irn LO26.5 trac nghi¢m
trong phan Ung hat nhan (khoi '
luong, nang luong, dién tich); Ung
dung cua hién tugng phong xa va
phan ung hat nhan trong y hoc,
nang lugng va cong nghiép

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, ¢ nha), bao gém doc trude tai liéu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi ddnh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan voi cac CDR cta microU)

5 A a. . Bai CDbR Phwong phap Ty 1€
Thanh phﬁl)l danh gia danh gia microU danh gia %
2 3 “4) ®)
Al.l LO26.2; LO26.3 Tréc nghiém 20
Al. Danh gid qua trinh .
L0O26.3; LO26.4; z n
Al.2 LO26.5 Trac nghiém 20
, T L0O26.2; LO26.3; ‘ A .
A2. Panh gia cudi ky A2 LO26.4: LO26.5 Trac nghi¢ém + Ty luan 60

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li€u tham
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[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hgc microU

Nguoi hoc hoc ddy du cac video ciia microU va hoan thanh bai tip cung cb kién
thirc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao
tao./.



[y

2.
3.

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU27 /%~

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): VAt Iy hat co ban
Thudc khdi hoc phan: Vat Iy dai cwong

S6 tiét: 3

Ly thuyét: 3

Thuc hanh: 0

Bai tap: 0

Ma microU: PHY-MU27

Noi dung md ta microU: MicroU nay giéi thiéu nhitng kién thirc co ban nhat

vé cdu tric vat chit & cap d6 vi mo sdu hon nguyén tir. Noi dung bao gdm: cac dic trung
cua hat co ban (kh01 lugng, dién tich, spin, vai tro tuong tac), cach phan loai hat theo
mo hinh chuén, tong quan vé cac tuong tac co ban trong tu nhién va khai quat vé sy hinh
thanh vii tru. MicroU nay mé ra huéng tlep can ban dau vai vat 1y hién dai va vat ly
nang luong cao.

4.

Chuén dau ra microU (CPR)

CDR

Mo ta CDR

LL0O27.1 | Nhé ndi dung vé phén loai hat co ban.

LO27.2 | Hiéu va nam bat dugc cac khai niém veé hat co ban va cac tinh chat cua

hat co ban.

L027.3 | Van dung dugc Iy thuyét hat co ban dé giai thich cu tao va tinh chat quen

thudc cua cac hat so cap da hoc

LO27.4 | Lam viéc nhom dé giai bai tap hodc trinh bay cac chil dé lién quan t&i vat

1y nguyén tu.
5. No6i dung microU
. Bai
So ne . CDbR n X .
tibt NoOi dung microU microU Hoat dong day va hoc da.n’h
O ) o) ) s1a
(&)
27.1. Nhiing dic trung cua hat co | LO27.1 | Video giang day 1y thuyét két | Al;
ban. LO27.2 h0'p §1ide, co bé}i tap tu luanva | A2
3 27.2. Phan 1gai cac hat co ban. LO27.3 bai tap tuong tdc.
tiét | Mo hinh chuan. | SV lam bai tap danh gid qua
) LO27.4 i i ] 4
27.3. Khai quat v& sy hinh thanh trinh “theo hinh  thirc trac
v try. nghiém

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CBR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu cd yéu ciu);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.




6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuin danh gia, va ty 18
danh gia, thé hién sy tuong quan véi cac CDR cua microU)

Thanh phin dénh gia | _ oo CDR Phuong phap g 15 o
(1) danh gia microU danh gia 5)
2 3 “
Al. Panh gia qua trinh Al LO27.2; Tric nghiém 40
LO27.3;, LO27.4
A2. Panh gia cubi ky A2 LO27.2; Trac nghiém + Tu 60
LO27.3;, LO27.4 luén

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gia; (5): ty 1¢ diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co sé dao
tao./.




PE CUONG CHI TIET VI HOC PHAN
THUQC HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU28 2~

ik

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 13 microU): Gi6i thiéu vat Iy chét rin
- Thudc khéi hoc phan: Vat Iy dai cwong

- Sétiét: 3

+ Ly thuyét: 3

+ Thuc hanh: 0

+ Baitap: 0

2. Ma microU: PHY-MU28

3. No¢i dung mé ta microU

MicroU nay cung cap kién thirc nén tang vé cau tric niang luong va tinh din dién
trong vat ran. Noi dung bao gdm: mo hinh khi electron tu do trong chat ran, phén tich
cac muc niang leong, giai thich hién twong dan dién dua trén dai ning lrong, va phan
loai vat ran thanh kim loai, ban dan, siéu dan va vat liéu tir. bay la phﬁn hoc quan trong
1am nén cho cic mon hoc chuyén sau vé vat liéu va linh kién ban dan.

4. Chuin diu ra microU (CPR)
CDbR Mo ta CDR

.028.1 | Nam viing kién thirc co ban vé vét 1y chét rin.

LO28.2 | Van dung kién thirc v€ vat 1y chat ran dé hi€u rod céc tinh chat cac vat
liéu kim loai, dién moi, ban dan, siéu dan va vat li¢u tu.

5. Noi dung microU

£ Bai
S? Noi dung microU C.DR Hoat dong day va hoc danh

tiet microU iy

) 2) 3) (4) gia

(&)

28.1. Co so vé vat 1y cht ran. LO28.1 | Video giang day 1y thuyét | Al

28.2. Tinh chit co ban cita kim logi. | LO28.2 | K€t hop slide, c6 bai tap tw | a5
] luan va bai tap tuong tac.
3 | 28.3. Tinh chat co ban cua dién moi. . e n 4, o,
"t ] N SV lam bai tap danh gia qua
tict | 28 4. Tinh chat co ban cuia ban dan. trinh theo hinh thirc tric

28.5. Gi6i thiéu vé siéu dan. nghiém

28.6. Vat liéu tur.

(1): Thong tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CBR lién quan cia
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké cac bai danh gia lién quan duoc xac dinh tai muc 6.




6. Phwong phap danh gia
(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuin danh gia, va ty 18
danh gia, thé hién su tuong quan véi cac CPR cua microU)

Thanh phin dénh gia | . 5 CDR Phuong phap g 15 0
1 danh gia microU danh gia 5)
@) 3) )
Al. Banh gia qua trinh | Al L0O28.1; LO28.2 | Tric nghiém 40
A2. Pénh gid cubi ky | A2 L028.1; LO28.2 Elrjr‘l’ nghiém + Ty 60

(1): cac thanh phan d4nh gia cua microU; (2): cac bai danh gia; (3): cac CDR dwogc danh gia; (4): phuong
phap danh gia; (5): ty 1& diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.
8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co sé dao
tao./.




ik

W+ +

PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VIHQC PHAN: PHY-MU29 %=

. Théng tin tong quat

Vi hoc phan (micro-unit, goi tit 1a microU): Bai tip 16m vat 1y c6 dién.
Thudc khoi hoc phan: Vat ly dai cwong

S6 tiét: 30

Ly thuyét: 0

Thuc hanh/Bai tap: 30
Ma microU: PHY-MU29
No¢i dung mo ta microU:

Thuc hanh k¥ ning sir dung cong cu tinh toan (Matlab, Python) dé giai quyét
cac bai toan vat 1y.
K¥ ndng lam viéc nhom, soan thdo, mé rong kién thtc va trinh bay van dé
khoa hoc lién quan vat 1y c¢6 dién.

4. Chuan dau ra microU:

CBbR Mo ta CDR
L0291 Nam ving kién thire co ban yé su dung chuong trinh tinh toan nhu
"~ | Matlab, Python / Nam virng kién thirc co ban vé vat 1y hién dai.
Van dung kién thire vé tinh toan s6 dé thuc hanh giai quyét cac bai toan
.029.2 | chon loc / Véan dung kién thirc co ban vé vat 1y hién dai dé tim hiéu va
trinh bay cac chu dé chon loc lién quan.

5. NOi dung microU

So tiét Néi dung microU CDR | Hoat dong day va Bat
1) ) microU hoc danh gia
A3) 4) (&)
Phuong an 1: LO29.1 | Giang vién: Gidi|Al. Trinh
- Huéng dan ty hoc sir dung | LO29.2 | thiéu nodi dung, phan | by  cua
chuong trinh tinh toan s céng nhém 3-4 nguoi | nhom

Budi 4 tiét
— trén 16p
Lam viéc

nhom
20 tiét

(Matlab, Python).

- Huéng dan demo céc bai toan
co ban: gidi hé phuong trinh
tuyén tinh, phi tuyén, biéu dién
dd thi, ndi suy dir liéu roi rac,
giai phuong trinh vi phan.

- Cac chu dé lién quan vat 1y c6
dién (co, nhiét, dién tir, quang
hinh) do giang vién va nguoi
hoc co thé cap nhat mot cach
phu hop. Goi y:

- Chuyén dong trong trong
truong c6 luc can.

- Chuyén dong con lic xoay

va Bai tap (chu dé)
cho nhom (4 tiét).

Nguoi hoc: lam viéc
nhom, soan thao, mo
rong kién thuc va
trinh bay két qua bai
tap (chi dé) (20 tiét)




So tiét Noi dung microU CBR | Hogt dong day va ‘Bai
(1) ) microU hoc danh gia
3) 4) (5)

tron voi van tdc khac nhau.

- Chuyén dong hat mang dién
trong dién tr truong.

- Bai toan dong hoc trong toa
do cuec.

- Chuyén dong cua vat c6 khi
luong thay doi.

- Tong hop tin hiéu dao dong
diéu hoa: dudng Lissajou

- M6 phong céac hién tugng dao
dong.

Phuong an 2:

Céc chu dé lién quan vat 1y ¢6
dién (co, nhiét, dién tir, quang
hinh) do gidng vién va ngudi
hoc ¢6 thé cap nhat mot cach
thoi su, co tinh thyc tién phu
hop.

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, 6 nha), bao gém doc trude tai liéu (néu c6 yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phwong phap danh gia ,
(cac thanh phan, c4c bai danh gid, céc ti€u chi danh gid, chuan danh gia, va ty 1€
danh gia, thé hién sy turong quan vdi cac CBR cua microU)

Thanh phan Bai CPR Phuong phdp | .o <o,
danh gi4 danh gi4 microU danh gi4 Yo
1) (2) 3) “4)
Al. Danh gi4 cudi L029.1 Trinh bay chi dé 0
ky Azl LO29.2 cta nhém 100%

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR duogc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.

7. Tailiéu hoc tap
(Céc giao trinh, tai liéu tham khao, cac phan mém).

Giao trinh:

[1] Cc tai liéu hudng dan tiw hoc Matlab, Python do giang vién chuan bi.

8. Quy dinh khi tham gia hoc microU
Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s¢ dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HQC PHAN: PHY-MU30 /#~

[y

. Théng tin tong quat
- Vi hoc phan (micro-unit, goi tit 1a microU): Bai tap 1én vat 1y hién dai.
Thudc khdi hoc phan: Vat Iy dai cwong
S6 tiét: 30
Ly thuyét: 0
Thuc hanh/bai tap: 30
Ma microU: PHY-MU30
No¢i dung mo ta microU:
- Tim hiéu cap nhat kién thirc vé vat 1y hién dai thong qua céac chu dé duoc cap
nhat theo tirng khoa hoc.
- Ky nang lam vi¢c nhoém, soan thao, m¢ rong kién thtc va trinh bay van dé

wW N+ +

khoa hoc lién quan vét ly hién dai.
4. Chuin diu ra microU (CPR)

CPR Mb ta CPR
LO30.1 | Nam virng kién thirc co ban vé vat 1y hién dai.
LO30.2 | Van dung kién thirc co ban vé vat 1y hién dai dé tim hiéu va trinh bay
cac chu dé chon loc lién quan

5. Noi dung microU

r e CDR B‘ .
So tiet Noi dung microU ] Hoat dong day va hoc | _, al .,
microU danh gia
(1 @ )
i A3) ®)
Céc chu de go1 y: LO30.1 | Giang vién: Gidi thi¢u Al
1. Thuyét twong d6i|L030.2 |ndi dung, phan coéng | Trinh
rong nhém 3-4 nguoi va chi | bay cua
2. Cac hién tuong dé cho nhom (2 tiét). nhom

Budi 2 tiét

quang hoc trong thién
nhién

Nguoi hoc: lam viéc
nhom, soan thao, mo

— Trén 16p. | 3. Cac loai kinh hién rong kién thic va trinh
Lam viéc | vi dién tir bay chu dé (22 tiét)
nhém —22 | 4. Nguyén ly luu trir
tiét quang hoc

5. Su hinh thanh vi
tru

6. Ly thuyét siéu din
va ing dung

7. Graphene va Ung




S6 tiét
(1)

Noi dung microU
@

CDbR
microU
(3)

Hoat dong day va hoc
(4)

Bai

danh
(5)

gia

dung

8. Bom nguyén tir va
nha may dién hat nhan
9. Nguyén ly laser va
ung dung

10. Bép tir va 10 vi ba
Giang vién va nguoi
hoc co thé cap nhat cac
chu dé thoi su phu hop.

(1): Thong tin vé sb tiét; (2): Liét ké noi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
cua microU; (4): Liét ké cac hoat dong day va hoc (6 16p, ¢ nha), bao gém doc trude tai liéu (néu c6 yéu cau);

(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia
(c4c thanh phan, cac bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CDR cua microU)

3 Bai PR Ph ha
Thanh phin dénh gia oA c WOREPNAP | 1o 1 %%
o danh gia microU danh gia )
2) (€) 4)
g A2.1 L030.1 Trinh bay chi dé .
Al. Béanh gia cuoi ky L 030.2 ctia nhém 100%

(1): cac thanh phan d4nh gia cta microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong

phap danh gia; (5): ty 1& diém ciia cac bai danh gi4 trong tong diém microU.

7. Tai liéu hoc tap

(Cac gio trinh, tai liéu tham khao, cac phan mém).

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céac video cia microU va hoan thanh bai tap cung co kién

thtrc sau mdi video trong microU va tuan thu viéc hoc tap theo quy dinh cua co s dao

tao./.




ik

PE CUONG CHI TIET VI HOC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VIHQC PHAN: PHY-MU31 ;. -

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 13 microU): Céc co ché truyén nhiét

- Thudc khéi hoc phan: Vat Iy dai cwong
- S tiét: 6

+ Ly thuyét: 6

+ Thuc hanh: 0

+ Baitap: 0

2. Ma microU: PHY-MU31

3. Noi dung md ta microU: MicroU cung cap kién thitc co ban vé nhiét do va
cac hién tugng nhiét hoc cua vat ran va chat long. Sinh vién s& tim hiéu vé su gian no vi
nhiét, cac dang hap thy nhiét (nhiét dung riéng, nhiét nong chay, bay hoi...), cing nhu
ba co ché truyén nhiét chinh: dan nhiét, 601 luu va btrc xa nhi¢t. Ngoai ra, phan hoc cling
dé cap dén cac vi du ing dyng cua truyen nhi¢t trong k¥ thuat va doi song, gilip sinh

vién lién hé giira 1y thuyét va thyc tién.
4. Chuin diu ra microU (CPR)

CDR

Mo ta CDR

LO31.1

Trinh bay dugc cac dai lugng va khai ni¢m co ban lién quan dén nhiét do,
su gian nd nhiét va kha nang hép thu nhiét cua vat ran va chét long; hiéu
r0 va phan biét dugc ba co ché truyén nhiét co ban: dan nhiét, d6i luu va
burc xa; mo ta duoc nguyén Iy va diéu kién xay ra cua ting co ché, ciing
nhu vai tro ciia chung trong cdc qué trinh nhiét tu nhién va ky thuat.

LO31.2

Phan tich cac bai toan truyén nhiét don gian; van dung duoc kién thirc vé
truyén nhiét dé tinh toan tbc do truyén nhiét, nhiét luong trao d6i va xéac
dinh co ché truyén nhiét chu yéu trong tumg truong hop cu thé; nhan biét
va md phong dugce cac qua trinh truyén nhiét trong thuc té nhu lam mat,
sudi Am, trao d6i nhiét trong thiét bi.

LO31.3

Hinh thanh thai d6 can than, chinh x4c trong thu thap va xtr 1y dir liéu lién
quan dén cac hién twong nhiét; y thirc rd tim quan trong cila cac qua trinh
truyén nhiét trong cong nghiép, xay dung, y té va bao vé mdi truong; thé
hién tinh than trach nhiém trong vi¢c ing dung kién thtrc nhiét hoc vao
cac giai phap k¥ thuat hiéu qua va tiét kiém ning luong.

5. Noi dung microU

SO
tiet
(1)

Noi dung microU (;DR Hoat dong day va hoc Bai
microU

2 4
() 3) 4) 5)

tiét

Chuong x: Nhiét va ciac co ché | LO31.1, Video giang day ly|ALL A2
truyén nhiét LO31.2. | thuyét két hop slide, co

1. Nhiét d6 va nguyén ly thir khong

LO31.3 | bai tap tuy luan va bai tap

danh gia




long

long

cua nhi¢t dong lyc hoc.

2. Su gian n¢ nhiét cua chat ran va

3. Su hép thu nhiét cta chat rin va

tuong tac.

SV lam bai tap danh gia
qua trinh theo hinh thic
trac nghi¢m

tiét

thuat.

3 | 4. Céc co ché truyén nhiét

5. Van dung kién thirc vé nhiét va
cac co ché truyén nhiét trong k¥

LO31.1, | Video giang day 1y
LO31.2. | thuyét két hop slide, co
LO31.3 | bai tap tu ludn va bai tap
tuong tac.

SV lam bai tap danh giad
qua trinh theo hinh thtrc
tric nghiém

Al2; A2

(1): Thong tin vé sd tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan cuia
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét
ké céc bai danh gia lién quan dugc xac dinh tai muc 6.

6. Phuwong phap danh gia ,
(cac thanh phan, cac bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 1¢
danh gid, thé hién su twong quan vdi cac CDR cua microU)

Thanh phin dénh gia | . 53 CDR Phwong phap | 40 16 0y,
() danh gia microU danh gia 5
) 3) “)
Al. Banh gid qua trinh Al.l LO31.1, LO31.2 | Quiz, tric nghiém 20
Al.2 L0O31.1, LO31.2 | Quiz, tric nghiém 20
A2. Péanh gia tong két A2.1 L0O31.1, LO31.2 | Tric nghiém + Tu 60
luan

(1): cac thanh phan danh gia cua microU; (2): cac bai danh gia; (3): cac CDR dwogc danh gia; (4): phuong
phap danh gia; (5): ty 1& diém cia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

Giao trinh:

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai li¢u tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién
thirc sau moi video trong microU va tuan thu viéc hoc tip theo quy dinh cua co s¢ dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU32 #~

[y

. Théng tin tong quat

- Vi hoc phan (micro-unit, goi tit 13 microU): Quang hinh hoc
- Mon hoc: Vat ly dai cwong

- SHtiét: 6

+ Ly thuyét: 6

+ Thuc hanh: 0

+ Baitap: 0

2. Ma microU: PHY-MU32

3. NOi dung mo ta microU: MicroU gidi thi¢u cac khai niém co ban trong quang

hinh hoc — mét nhanh cta quang hoc nghién ctru su lan truyén anh sang duéi dang tia.
Noi dung bao gom: cac dinh luat phan xa va khic xa, mo ta va phan tich anh tao boi
guong phang, guong cau (161, 16m), thau kinh hoi tu—phanky, hé thau kinh va ciu tao
— chilrc ning quang hoc ctia mat ngudi. Pay 1a nén tang quan trong cho viéc hiéu cac
hién twong tao anh va tng dung trong k¥ thuat quang hoc va thiét ké quang hoc.

4. Chuin diu ra microU (CPR)

CDR Mo ta CDR

LO32.1 | Nhé noi dung vé dinh luat phan xa, khuc xa, cac khai niém vé chiét suat,
quang 10, phan xa toan phan.

LO32.2 | Hiéu va nam bat duoc cac khai niém vé phuong phap tao anh qua hé
guong phan xa hoac khiic xa (thau kinh, mat phan céch).

LO32.3 | Van dupg dugc cong thirc ciia quang hinh hoc nh?m xac dinh vi tri anh,
tinh chat anh qua hé thong quang hoc, ap dung dé giai thich céc tat lién
quan to1 mat.

LO32.4 | Lam viéc nhom dé giai bai tap hodc trinh bay cac chu dé lién quan téi vat

1y nguyén tur.
5. Noi dung microU
S? NoOi dung microU (.jDR Hoat dong day va hoc , Bai .
tiet ) microU ) danh gia
(1) 3) (5)
3 | 32.1. Céacnguyén ly, LO32.1 | Video giang day ly thuyét két | AL1.1; A2
tiét | dinh luat co ban cua LO32.2 | hop slide, c6 bai tap tu luan va
quang hinh hoc; Guong | LO32.3 | bai tép tuong tac.
phang; LO324 | 3V 1am bai tap danh gid qué
trinh theo hinh thirc trac
nghiém
3 |322 Guongcau;Lang | LO32.1 | Video giang day Iy thuyét két | AL.2; A2
tiet | kinh; Thau kinh; Mat LO32.2 | hop slide, c6 bai tap tu ludn va




So A . CDR A X Bai
tibt Noi dun(g)mlcroU microU Hoat dong day va hoc dénh gi4
0] 3) (&)
LO32.3 | bai tap tuong tac.
LO32.4

nghi¢m

SV lam bai tap danh gia qua
trinh theo hinh thurc trac

(1): Théng tin vé sb tiét; (2): Liét ké ndi dung giang day theo chuong, muc; (3): Liét ké CPR lién quan
ctia microU; (4): Liét ké cac hoat dong day va hoc (6 16p, & nha), bao gom doc trudc tai liéu (néu co yéu cau);
(5): Liét ké cac bai danh gia lién quan dugc xac dinh tai myc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gia, chuan danh gia, va ty 1¢ danh
gia, thé hién sy tuong quan véi cdc CDR ctia microU)

3 A 2o . Bai CDR Phwong phap iAo
Thanh ph(all)l danh gia danh gia microU danh gia Ty (lsﬁ) %
&) ©) “4)

Al.l LO32.2 LO32.3 Trac nghiém 20
Al. Banh gid qua trinh )

Al.2 LO32.2; LO32.4 | Trac nghi¢m 20

, I A2. L032.2 LO32.3; | Trac nghiém + Ty 60

A2. Banh gia cudi ky LO32.4 [uan

(1): cac thanh phan d4nh gia ctia microU; (2): cac bai danh gia; (3): cac CDR dugc danh gia; (4): phuong

phap danh gia; (5): ty 1& diém ciia cac bai danh gia trong tong diém microU.

7. Tai liéu hoc tap

[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of
Physics, 9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and

Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson

Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguodi hoc hoc day du cac video ciia microU va hoan thanh bai tap cing co kién
thirc sau moi video trong microU va tuan thu viéc hoc tap theo quy dinh cta co sé dao

tao./.




PE CUONG CHI TIET VI HQC PHAN
THUQC KHOI HQC PHAN VAT LY PAI CUONG
VI HOC PHAN: PHY-MU33 /%~
1. Théng tin tong quat

- Tén vi hoc phan (micro-unit, goi tat 1a microU): Qua trinh vin chuyén cia
chat khi va chat léng.

- Thudc khéi hoc phan: Vat Iy dai cwong

- S tiét: 6

+ Ly thuyét: 6

+ Thuc hanh: 0

+ Baitap: 0

2. Ma microU: PHY-MU33

3. No¢i dung mé ta microU:

MicroU trinh bay céc qua trinh van chuyén co ban trong chat khi va chat 1ong, bao
gom: chuyén dong phan tir va va cham, ndi ma st va truyén dong luong, khuéch tan va
truyén chat, cau trac va dac tinh bé mat ctuia chat 16ng. Ngoai ra, hoc vién s€ tim hi€u cac
hién tugng bé mat nhu strc cang bé mat, sy dinh udt — khong dinh w6t va mao dan. bay
1a kién thirc nén cho nhiéu linh vuc k¥ thuat nhu k¥ thuat héa hoc, cong nghé sinh hoc,
thuy luc va y sinh.

4. Chuin diu ra microU:
CBbR Mo ta CbR

LO33.1 | Trinh bay dugc céc hién twong vi moé nhu quang duong tu do trung binh,
ndi ma sat va co ché truyén dong luong trong chat khi va chat long; mo ta
duge khuéch tan phan tt, truyén khdi va cac dic tinh co ban cua chét long
nhu strc cang bé mit, dinh udt va mao dan.

L0O33.2 | Phan tich, tinh toan cac dai lwong lién quan dén chuyén dong phan tir va qua
trinh truyén tai; van dung kién thtrc dé giai thich cac hién twong vat 1y trong
chat long — khi nhu mao dan, hién twong lan truyén chit va ing dung thyc
tién trong k¥ thuat va sinh hoc.

LO33.3 | Phat trién tu duy phan tich hé théng, c6 thai ¢ chii dong tim hiéu hién tuong
vat 1y lién quan dén moi truong vi mo; nhan thure dugc vai tro cia kién thirc
nay trong cong nghé sinh hoc, xtr Iy chat long, thiét bi y sinh va thyc hanh
ky thuat chinh x4c.




5. N¢i dung microU

£ R \ Bai
S? Noi dung microU C.DR Hoat dong day va danh
tiet ) microU hoc oid
(1) (€) (4) )
2 | 33.1. Van chuyén trong chat khi LO33.1; | Video giang day ly | Al.l;
tiét | Quang dudng tu do trung binh; Hién | LO33.2; | thuyét két hop slide, | A2
tuong ndi ma sat trong khi; Truyén LO33.3 | ¢6 bai tap tu luan va
dong lugng va ting dung bai tap tuong tac.
SV lam bai tap danh
gia qua trinh theo hinh
thirc tric nghiém
2 | 33.2. Khuéch tan va truyén khoi LO33.1; | Video giang day ly | Al.2;
tiét | Hién tuong khuéch tan phan tir; | LO33.2; | thuyét két hop slide, | A2
Truyén khéi — truyén nang lugng; Ung | LO33.3 | ¢6 bai tap ty luan va
dung trong trao ddi khi, xtir Iy moi bai tap tuong tac.
truong, k¥ thuat lanh SV lam bai tdp danh
gia qua trinh theo hinh
thirc tric nghiém
2 | 33.3. Cu trc va tinh chat bé mit cua | LO33.1; | Video giang day 1y | Al.3;
tiét | chat long L033.2; | thuyét két hop slide, | A2
Strc cang bé mat, ciu tric chat long; | LO33.3 | c6 bai tdp tu luan va
Su dinh udt, khong dinh udt; Hién bai tap tuong tac.
twong mao dan va ung dung (cdy hut SV lam bai tap danh
nudc, mao quan ky thuat) giad qua trinh theo hinh
thirc trac nghiém

(1): Thong tin vé sé tiét; (2): Liét ké ndi dung giang day theo chwong, muc; (3): Liét ké CDR lién quan ciia
microU; (4): Liét ké cac hoat dong day va hoc (& 16p, & nha), bao gdm doc trude tai liéu (néu c6 yéu cau); (5): Liét

ké céc bai danh gia lién quan dugc xac dinh tai muyc 6.

6. Phuwong phap danh gia

(cac thanh phan, cic bai danh gia, cac tiéu chi danh gid, chuan danh gia, va ty 18

danh gia, thé hién sy twong quan véi cac CPR clia microU)

Thanh phin dénh gis | 5o CDR Phuong phap TS 18 %
1 danh gia microU danh gia 5)
) 3) “
Al. Panh gid qué trinh Al.l LO33.1; LO33.2 | Quiz, tric nghiém 10
Al.2 L033.1; LO33.2 | Quiz, tric nghiém 20
Al3 | LO33.1; L0332 | Quiz, tric nghiém 10
A2. Panh gia tong két A2 LO33.1; LO33.2 | Trac nghiém + Ty luan 60

(1): cac thanh phan danh gia cua microU; (2): cdc bai danh gia; (3): cac CBR dugc danh gia; (4): phuong
phap danh gi4; (5): ty 1¢ diém clia cac bai danh gia trong tong diém microU.




7. Tai liéu hoc tap
[1] David Halliday, Robert Resnick, Jearl Walker (2011), Fundamentals of Physics,
9th Edition, Wiley.

[2] Raymond A. Serway, John W. Jewett, Sr (2019), Physics for Scientists and
Engineers with Modern Physics Brooks/Cole Tai liéu tham

[3] Freedman, Roger A. (2020), University physics with modern physics, Pearson
Education, Inc.

8. Quy dinh khi tham gia hoc microU

Nguoi hoc hoc day du céc video cia microU va hoan thanh bai tap cung co kién
thirc sau moi video trong microU va tudn thu viéc hoc tip theo quy dinh cua co s¢ dao
tao./.
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