TIET 30, 31, 32:
BAI 11. QUANG PHO VACH CUA NGUYEN TU

I. MUC TIEU

1. Kién thire

- Tén sic 4nh sang: Sy phan tach anh sang trang thanh cac thanh phan don sic.

- Nguyén tir chi ton tai trong mot sd trang thai ¢6 nang luong xac dinh goi 1a trang thai ding.

- O trang thai ding nay, nguyén tir khéng btc xa hay hip thu ning luong. Nguyén tir chi hip
thu hay birc xa ning luong dudi dang niang luong dién tir khi n6 chuyén tir trang thai dimg nay
sang trang thai dung khac.

- Quang phd vach phét xa 14 quang phd gdm mot hé théng nhitng vach mau riéng r& dugce ngin
cach v6i nhau boi nhitng khoang téi. Quang phd vach phat xa do chat khi c6 ap suat thap khi &
trang thai kich thich phat ra.

- Quang pho vach hip thy gdm cac vach tdi trén nén quang phd lién tuc cta anh sang trang.
Chét khi hodc hoi kim loai déu c6 thé cho quang phd vach hap thu.

- Mot nguyén tir c6 thé hap thu nhiing photon twong (mg véi anh sang don sic cd budc séong niao
thi khi btrc xa n6 cling c6 thé phat ra nhirng photon c6 budc song nhu vay.

2. Nang luc

a. Nang luc Vat li

- M6 ta duoc su ton tai ctia cac muc nang luong dimg cia nguyén tir.

- Trinh bay duoc co ché hap thu va biic xa ning luong ciia nguyén ti.

- Giai thich duogc su tao thanh vach quang phé).

- So sanh dugc quang phd phat xa va quang phd vach hap thu

- Van dung duoc biéu thirc chuyén mirc nang lugng: hf=E; —E2.

b. Nang luc chung

- Trao d6i ¥ kién véi cac thanh vién theo cip doi hodc trong nhom dé hoan thanh Phiéu hoc tap
s6 1, hoat dong voi thi nghiém mé phong va Phiéu hoc tap so 3.

II. THIET BI DAY HQC VA HQOC LIEU

- Thi nghiém tan sic anh sang, thi nghiém tao quang pho lién tuc va quang pho vach phat xa (c6
thé str dung cac video thi nghiém thay thé nhu
https://www.youtube.com/watch?v=MJ8IznzGfqo)

- M6 phong mé phong https://ophysics.com/18.html

- Hodc: https://phet.colorado.edu/sims/html/bending-light/latest/bending-light_vi.html

- M6 phong: https://phet.colorado.edu/sims/cheerpj/hydrogen-atom/latest/hydrogen-
atom.html?simulation= hydrogen-atom

- Phiéu hoc tap s 1 in trén gidy A4.
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Nguon phat

PHIEU HQC TAP SO 1: QUANG PHO PHAT XA
Dua vao thong tin vé quang pho lién tuc (trang 60 SGK) va quang phd vach phat xa (trang 61
SGK) va hoan thién bang sau:
PHIEU HQC TAP SO 2:
TRANG THAI DUNG CUA NGUYEN TU (Lam viéc ca nhéan)
Duya vao thong tin SGK (muc II.1 — Bai 11 trang 60) va tra 101 cac cau hdi sau:
1. Néu khai niém trang thai dung, trang thai co ban va trang thai kich thich.
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Hinh 11.4. Mgt sé mic néng fuong
c6 thé clia nguyén ¥ hydrogen

Hinh 11.4. Mét s6 mirc ndng lwong cé thé ciia nguyén tir hydrogen
2. Hinh 11.4 m6 ta mot s mic ning luong co thé ctia nguyén tir hydrogen.
a) Hay chi ra cac trang thai dung, trang thai co ban va trang thai kich thich ctia nguyén tir
hydrogen.
b) Cac trang thai ndy twong tng méi mirc ning luong bang bao nhiéu jun (J)?
- Huéng dan sir dung mo phong PhET dé khai thac co ché hap thu va birc xa ning luong ciia
nguyén tur.
Truy cap: https://phet.colorado.edu/sims/cheerpj/hydrogen-atom/latest/hydrogen-
atom.html?simulation=hydrogen-atom
+ Luya chon thao tac v6i mo hinh hanh tinh nguyén tir Bohr. (HS ciing ¢6 thé st dung cac md
hinh khéac dé quan sét thay sy khéc biét).
+ Lua chon chiéu anh sang tring.
Khi do, giao di¢n s€ nhu sau:
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Light controls

W Show spectrometer

+ Mot sb chirc ning c6 thé khai thac.

* Drawings siw nat ts scale

B

PHIEU HQC TAP SO 3:
QUANG PHO VACH (Lam viéc nh6m)

1. Dwa vao ndi dung SGK trang 61, 62 vé quang phd vach ctia nguyén tir, em hiy hoan thanh

bang sau:
Quang pho vach Quang phd vach phat xa Quang phd vach hap thu
Hinh anh minh hoa voi
nguyén tir hydrogen
2R 2 b
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Buéc séng A (nm)
Hinh 11.5. Céc vach méu trong quang phé vach phét xa (a) vé céc vach téi trong quang
phé vach hép thy (b) coa nguyén tir hydrogen c6 sy tring khdp vé vj tri
Khai niém
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2. So sanh quang pho vach phat xa va quang pho vach hap thu ciia nguyén tir hydrogen.
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3. Giai thich sy trung khop cta vi tri vach & Hinh 11.5a va 11.5b, SGK.

4. Str dung s6 liéu trong Hinh 11.4 SGK, hiy xac dinh budc song cta photon phét ra khi nguyén
tir hydrogen chuyén tir trang thai murc nang luong 3 vé 2; 4 vé 2; 5 vé 2 va 6 vé 2?

III. TIEN TRINH DAY HQC

Hoat dong 1: Mé déu

a. Muc tiéu

Xac dinh duge van dé cua bai hoc.

b. Té chirc thyc hién

Hoat dong cia GV va HS San phim
Budc 1: Chuyén giao nhiém vu— Yéu cau HS | — M6 ta cau vong: dai mau nhiéu mau sic,
doc thong tin tu trang web mau dudi cling la tim, mau phia trén cung 1a
(https://tuoitre.vn/cau-vong-doi-tuyet-dep-o- do.
sydney-gay-bao-tren-mang-763332.htm).va — Mot s cau héi vé cau vong: Vi sao cau
mé ta vé hién tuong cau Véng va dit ra mot sb véng 1a ¢6 nhiéu mau? Vi sao mau phia trén
cau héi vé hién tuong trong video. cung lai 1a mau do, phia dudi cung 1a tim?
Buéc 2: Thuc hién nhiém vu hoc tap Vi sao cau vong lai ¢6 hinh cong? Vi sao cd

— HS mo ta vé cau Véng va dat ra cac cau hoéi hién tugng cau Véng doi1?
lién quan.

Budc 3: Bao céo két qua va thao luanHS tra 1oi
cac cau hoi ma GV dat ra.

Budc 4: Banh gia két qua thuc hién nhiém vu
— GV nhan xét nhanh cac cau tra 161 ciia HS.

— GV gom lai céc cau tra 101 ¢6 ndi dung tuong
tu nhau.

— GV dan dat vin dé vao bai hoc: Tai sao birc
xa Mat Troi lai cho ra duoc bay sdc cAu véng
nhu vay? Burc xa cua cac vat khac co tach dugc
thanh cac mau sic nhu ciia cau vong khong thi

chung ta cing tim hiéu bai hoc hom nay.

Hoat dong 2: Hinh thanh kién thirc

2.1. Tim hiéu vé hién twong tan sic anh sing
a. Muc tiéu

Néu khai niém hién tugng tan sdc anh sang.

b. T6 chirc thyc hién

Hoat dong cia GV va HS San pham

Budc 1: Chuyén giao nhiém vu + HS tuong tac véi thi nghiém mé phongHinh
— GV thong bao thong tin vé anh sang tring | minh hoa mé phong

va gi6i thidu thi nghiém vé tan sic 4nh sang.
— Yéu cau HS thuc hién thi nghiém.hoac
quan sat mo phong
https://ophysics.com/I8.htmIHoac:
https://phet.colorado.edu/sims/html/bending-
light/latest/bending-light_vi.html

— Yéu cau HS két hop clng thong tin SGK

GV: H) Thi Thay 4


https://tuoitre.vn/cau-vong-doi-tuyet-dep-o-sydney-gay-bao-tren-mang-763332.htm
https://tuoitre.vn/cau-vong-doi-tuyet-dep-o-sydney-gay-bao-tren-mang-763332.htm
https://ophysics.com/l8.html
https://phet.colorado.edu/sims/html/bending-light/latest/bending-light_vi.html
https://phet.colorado.edu/sims/html/bending-light/latest/bending-light_vi.html

va néu khai ni¢m tan sac anh sang va giai
thich hién tugng.

Budc 2: Thyc hién nhiém vu hoc tép

- Néu khai niém hién tuong tan sic 4nh sang
va giai thich vi sao chum sang ban dau bi
phan tach thanh cic chum anh sang don sic
theo cac phuong khac nhau.

Luu y: Trong truong hop HS khong tién
hanh dugc mo phong theo ca nhan thi GV
1am viéc chung ca 16p dé HS quan sat va tra
101 cau hoi.

Budc 3: Bio céo két qua va thao luan- GV
goi HS tra 101 ca nhan va nhan xét cau tra 101
cua HS.

- GV nhan xét cau tra 1061 cua HS.

- Tién hanh (lai) thi nghiém hodc twong tac
mo phong dé minh hoa hién tuong thi
nghiém. GV khai thic mo6 phong PhET véi
cac anh sang don sic va cac kiéu moi trudng
khac nhau dé chét cac kién thirc cho HS.

Budc 4: Panh gia két qua thuc hién nhiém vy

+ Khai niém hién tuong tan sdc anh sang: Hién
tuong phan tach dnh sang thanh cac thanh
phan 4nh sang don sic dugc goi 13 tan sic 4nh
sang. Trong truong hop thi nghi€ém véi anh
sang trang: Chum sang ra khoi mit bén con lai
cta lang kinh dugc hirng vao man chin sang
s& cho ta hinh anh mot dai sang nhiéu mau.

2.2. Tim hiéu quang phd

a. Muc tiéu

Néu dugc khai niém quang phd.
b. Té chirc thue hién

Hoat dong ciia GV va HS

San pham

Budc 1: Chuyén giao nhiém vu + Cau tra lo1 phiéu hoc tap s6 1:

- GV yéu cau HS thuc hién thi
nghi¢m hodc quan sat video thi
nghiém vé quang phd phét xa (gdm ca
quang pho lién tuc va quang phd vach
phat xa)=MIJ8lznzGfqo)

— GV yéu cau HS két hop cung thong
tin SGK va néu khai niém quang pho.
GV yéu cau HS lam viéc theo cip
Phiéu hoc tap s6 1 — Quang phd phat
Xa.

Budc 2: Thuc hién nhiém vu hoc tap
— Thyc hién thi nghi¢m hodc quan sat
video thi nghiém vé quang phd phat
Xa

— Néu khai niém quang phoLam viéc
theo cip Phiéu hoc tap s6 1 — Quang
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Hoat dong cia GV va HS

San phim

pho phat xa

Budc 3: Bao céo két qua va thao
luanGV goi HS tra 161 ca nhan néu
khai niém quang phd. GV luét nhanh
két qua Phiéu hoc tap 1 cia mot sb
HS.GV goi dai dién 1 cap HS tra lo1
cau héi trong Phiéu hoc tap va nhan
Xet.

Khdiniém | Quang phd Ia hinh dnh gém cac dai mau duoc tao
quangphd | nén khi chiéu chim sang bi tan sic |én mjt man

chan sing.
Phan loai Quang phd Quang phd vach
quang phd lién tuc phit xa

phat xa

Budc 4: Danh gia két qua thuc hién
nhiém vu- GV nhén xét chung vé so
b két qua cac phiéu hoc tap. GV chdt
lai n6i dung kién thirc vé quang phd
phat xa.

Hinh anh BT T = e

Khdiniém | La mét dai mau ndi lién | La quang phd gdm mét

nhau mét cich liéntuc | hé thdang nhiing vach
mau riéng ré dugc ngan
cich vdi nhau bai
nhimg khoang t6i

Nguon phdt | Cic chat khi cd ap sudt | Chat khicd ap suat thap
Ién, chit long hodc chat | khi ¢ trang thai kich
ran phatra khibinung | thich phatra

2.3. Tim hiéu vé trang thai dirng ciia nguyén tir

a. Muc tiéu

M0 ta duoc su ton tai cia cac murc nang luong dirng cua nguyén tu.

b. To chirc thuc hién

Hoat dong ciia GV va HS

San pham

Budc 1: Chuyén giao nhiém vy— Yéu cau HS Cau tra 101 phiéu hoc tap 2:
doc SGK va lam viéc c4 nhan, hoan thién Phiéu | Cau 1:

hoc tap s6 2.

+ Trang thai dimg: Nguyén tir chi ton tai ¢

Budc 2: Thuc hién nhiém vu hoc tap- HS thuc trong mot s6 trang thai c6 nang luong xéc
hién tra 101 cau hoi trong Phiéu hoc tap $6 2. dinh goi la trang thai durng.

Budc 3: Bao cao két qua va thao luan

+ Trang théi co ban: La trang thai dirng ma

- GV thu mot s6 phiéu hoc tap ciia HS va danh | nguyén tir ¢6 nang lugng thap nhat.

gi& nhanh.

- GV goi dai dién HS tra 15i phiéu hoc tap.

+ Trang thai kich thich: La trang thai dung
ma nguyén tir ¢6 nang lugng cao hon.
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Budc 4: Panh gia két qua thuc hién nhiém vy

- GV danh gia, chinh sira va chét cac ndi dung
kién thuc

+ Nang luong nguyén tur chinh l1a nang luong
electron trong nguyén tu.

+ Khai niém trang thai dung, trang thai co ban,
trang thai kich thich; luu y vé thoi gian ton tai
cua nguyén tu ¢ trang thai kich thich.

+ Pon vi mic nang lugng laeV. 1 eV =1,6.10"

16J

+ Vi du cy thé v6i nguyén tir hydrogen.

Cau 2:
Trang thai
ki K, L, M,N,0,P
difng
Trang thai coban | K —2,18.107"8)
Trang thi kich | L ~0,54.10-1¢)
thich
M ~0,24.10°8)
N -0,14.107% )
0 ~0,09.10-¢
p —~0,06.10-%

2.4. Tim hiéu vé co' ché hip thu va bikc xa ning lwgng ciia nguyén tir

a. Muc tiéu

Trinh bay dugc co ché hap thu va buc xa ning lugng ctia nguyén ti.

b. To chirc thuc hién

Hoat dong ciia GV va HS

San pham

Budc 1: Chuyén giao nhiém vy

- Yéu cau HS doc muc I1.2 — trang 60 SGK.

- GV huéng dan HS thao tac trén mo phong
PhET vé co ché hap thu va biic xa ning luong
cua nguyén to hydrogen (v&i bude mo hinh
hanh tinh nguyén tir Bohr).

- Lam viéc theo cdp (hodc lam viéc nhém) dé
thyc hién va quan sat trén mo6 phong:

+ Chi ra cac trang thai dirng cua hydrogen.

+ Quan sat qua trinh electron nhan ning
lugng burc xa di¢n tur dé chuyén tur trang thai
dung nay sang trang thai dirng khac.

+ Va qua trinh tir trang thai kich thich vé
trang thai co ban va phat xa ra mgt photon.

+ Nhan xét vé photon ma nguyén tir d nhan
dé tir trang thai co ban 1én trang thai kich
thich va tir trang thai kich thich vé trang thai
co ban.

+ Tir d6, trinh bay duoc co ché hap thu va
btrc xa nang lugng clia nguyén tir.

Hinh minh hoa mo phong PhET

| Mty o B H ot A 11 71

O trang thai dimg nay, nguyén tir khong buic xa
hay héap thu ning lugng. Nguyén tir chi hap thu
hay birc xa ndng lugng dudi dang nang luong
dién tir khi n6 chuyén tir trang thai dimg nay
sang trang thai dung khac.

Mot nguyén tir c6 thé hip thu nhitng photon
tuong tng v4i anh sang don sic c6 budc song
nao thi khi btrc xa né ciing co thé phat ra
nhirng photon c6 budc song nhu vay.

Budc 2: Thuc hién nhiém vu hoc tap

—Poc SGK va tién hanh mé phong PhET
theo hudng dan.

— Tra 101 cau hoi ctia GV. Trinh bay dugc co
ché hap thy va birc xa nang luong cua nguyén
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tu.

Budc 3: Bio céo két qua va thao luan

- GV chinh stra cho mot s6 cap/ nhom HS dé
c6 thé thao tac duoc va quan sat dugc theo
yéu cau cia GV.

— GV goi dai dién HS tra loi.

Buoc 4: Danh gia két qua thuc hién nhiém vu
GV thao tac trudc 16p theo cac nhi€ém vu. GV
chét lai kién thtrc va hé thtrc chuyén mtc
nang lugng: En - Em = hf.

2.5. Tim hiéu vé quang phd vach (quang pho vach phat xa va quang phé vach hap thu)

a. Muc tiéu
- Giai thich dugc su tao thanh vach quang phé.

- So sanh dugc quang phd phat xa va quang phd vach hép thu.

- Van dung duoc biéu thurc chuyén muc nang lugng: hf=E; — E2.

b. Té chirc thue hién

Hoat dong ciia GV va HS

San pham

Budc 1: Chuyén giao nhiém vu

— GV thuc hién mo6 phéng PhET dé minh hoa
hién tuong nguyén tir khi ¢ trang thai kich thich
s& phat ra photon va chuyén vé trang thai co ban
(https://phet.colorado.edu/sims/cheerpj/discharge-
lamps/latest/discharge-
lamps.html?simulation=discharge-
lamps&locale=vi)- Thyuc hién mo6 phong véi viéc
ban lién tuc electron 1én nhiéu nguyén tur
hydrogen va hién thi pho ké dé thu dugc hinh anh
quang phd vach phat xa.

— Yéu ciu HS giai thich dugc su tao thanh vach
quang pho.

- Yéu cau HS hoan thanh Phiéu hoc tip s6 3 —
theo nhom.

Budc 2: Thuc hién nhiém vu hoc tap
- Giai thich su tao thanh vach quang phd
— Thao ludn nhom hoan thanh Phiéu hoc tap s6 3

Buéc 3: Bio cao két qua va thao luanGV goi
HS giai thich su tao thanh vach quang pho.

- GV yéu cau nhom dai dién trinh bay két qua
phiéu hoc tip va cac nhém khac nhan xét két qua.

Budc 4: Panh gia két qua thyc hién nhiém vy-
Nhan xét cau tra 101 cua HS.
- Chét cac ndi dung lién quan quang phd vach.

Hinh minh hoa mo phong PhET

+ Giai thich sy tao thanh quang ph6 vach: Khi
nguyén tir ¢ trang thai kich thich n6 s€ c6 xu
hudng burc xa dé tror vé trang thai co ban. Bilrc
xa do nguyén tir nay phat ra sé€ c6 budc song
xéc dinh do nguyén tir chi ton tai trong nhiing
trang thai dung. Chinh vi vy ta quan sat dugc
hinh 4nh quang ph6 vach phat xa gom mot s6
vach mau nam trén cac khoang t6i. Cac vach
mau nay 13 do cac sd nguyén tir ¢ trang thai
kich thich khac nhau khi chuyén vé trang thai
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c6 muc nang luong thap hon da birc xa ra cac
photon c6 budc séng tuong ung.

+ Cau tra 161 Phiéu hoc tap s6 3:

1. Quang phd vach phat xa gdm nhitng vach
mau trén nén tdi. Quang phd vach hap thu
gdm nhiing vach t6i trén nén quang pho lién
tuc ctia anh sang tring.

2. C6 su trung khdp vach quang pho vi
nguyén tir hydrogen c6 thé hip thy nhiing
photon v&i bude song A nao thi khi birc xa n6
cling c6 thé phat ra nhitng photon c6 budc
song 2 dung nhu thé. Cac vach quang phd
twong trng v&i cdc mau noi trén.

3. Vi dy tir mtrc 3 vé& muc 2, bude song cua
photon phét ra 14 6,57.10"" m. Két qua nay
cho thdy twong tmg véi vach d6. Tuong tu voi
cac vach phat xa khac.

Hoat ddng 3: Luyén tap
a. Muc tiéu

Ap dung dugc cac ndi dung da hoc dé thuc hién bai tap trang 61, y 3 bai phén hoat dong trang
62 va bai tap trang 63 SGK va hoan thanh noi dung so sanh céc loai quang pho.

b. To chirc thuc hién

Hoat dong ciia GV va HS

San pham

Budc 1: Chuyén giao nhiém vuGV yéu cau HS
thue hién bai tap trang 61, y 3 bai phan hoat dong
trang 62 va bai tap trang 63. HS hoan thi¢n bang
Sau:

Loai Quang Quang Quang
quangpho | phélién | phovach | phdvach
tuc phatxa hap thu

Binh nghia

Ngudn phat

Diéu kign
phat

Dac diém

Ung dung

Budc 2: Thuc hién nhiém vu hoc tap

Cau tra 1o1 cua HS:

(Trang 62) Nguyén tir mudn chuyén tir
trang thai dung c6 nang lugng En sang
trang thai dung c6 nang lugng Em nhé hon
thi nguyén tir phat xa mdt photon c6 nang
lwong dung bang hiéu En - Em = hf va
nguoc lai. Ta thay photon bi nguyén tir hap
thu hay birc xa dan t6i thay d6i muc ning
luong gitra hai mirc Em va En sé c6 cung
tan s6 f hay budc song . Do d6, nguyén tir
c6 thé hap thu nhitg photon tmg vdi budc
song 6 nao thi khi birc xa no ciing ¢ thé
phat ra nhirng photon c6 budc séng A
dang nhu vay. (Trang 63).

a) Nang lugng photon bi hap thy bang:
E=hf=hc/A= 3,37.10° ]

b) Nguyén tir Helium hép thu ning lugng
photon ¢6 thé chuyén tir mirc 2 1én mirc 4.
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Hoat dong cia GV va HS

— HS thuc hién tra 161 cac cau hoéi vao vé.

Budc 3: Bio céo két qua va thao luan- GV nhan
x¢€t va dua dap an.
— HS d6i v& cho ban dé cham chéo.

Budc 4: Panh gia két qua thuc hién nhiém vu
GV nhan xét vé cac dap an cia HS.

Hoat dgng 4: Van dung
a. Muc tiéu

Ché tao may quang phd (st dung dia CD) va ghi lai mot sé quang pho phét xa trong thuc té.

b. T6 chirc thue hién

Hoat dong cia GV va HS

San phim

Budce 1: Chuyén giao nhiém vu

- Yéu cau HS nhic lai khai niém may quang pho.
- Yéu cau HS sir dung tir khod “CD spectrameter”
dé tim mot s6 y tudng ché tao may quang pho don
gian.

— Yéu cau HS lya chon thiét ké, lya chon phuong
an va ché tao may quang pho don gian.

— Yéu cau HS ché tao may quang phd don gian va
sir dung dé 1ay hinh 4nh mot s6 quang pho tir anh
sang Mat Tro1, anh sang dén hoc, anh sang dén
pin,...

Budc 2: Thyc hién nhiém vu hoc tap

HS sir dung tir khod va tim kiém y tudong ché tao
may quang pho don gian tir dia CD

- Lén phuong an thuc hién, ché tao va ghi lai
quang pho tir anh sang Mat Troi, 4nh sang dén
hoc, 4nh sang dén pin,...

Budc 3: Bio céo két qua va thao luan
HS chia sé san pham da ché tao.

Budc 4: Panh gia két qua thuc hién nhiém vu
- GV gbp y, nhén xét.

Mot s6 thiét ké goi
https://www.youtube.com/watch?v=fW4aM
OSVv_8https://www.youtube.com/watch?v=
6ypOPNCo36E

LCD MONITOR WHITE LED LAMP

IV. PIEU CHINH, THAY POIL, BO SUNG (NEU CO)

GV: H) Thi Thay 10
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