THE BIEN CU'C VA NGUON BIEN
HOA HOC
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Thoi gian thyc hién: 5 tiét

Tiét PPCT:35 dén 39

Yéu cau kién thire

Nang lwc chung

Nang luc héa hoc

Pham chit

1. Mo ta dugc cap
oxi hda — khtr cua kim
loai.

2. Tu duy
phan bién va giai quyét
van dé: suy luin va giai
thich vé cdp oxi héa —
khtr cua kim loai thong
qua viéc phan tich vi du
cu thé.

3. Néng luc nhén
thirc hoa hoc: Mo ta va
giai thich cap oxi hoa —
khtr ciia kim loai cu thé.

4, Trung thuc: Hoc
sinh trung thuc trong
viée ghi chép két qua va
bao cao.

S. Néu duoc gia tri
thé dién cuc chuan la
dai luong déanh gia kha
ndng khtr gitra cac dang
kht, kha nang oxi hoa
gilta cac dang oxi hoa
trong diéu kién chuan.

6. Nang luc tu hoc:
tu tim hiéu va néu duoc
gia tri thé dién cuc
chuén 1a dai luong danh
gia kha nang khu va oxi
hoa trong diéu kién
chuén.

7. Nang luc
nhan thirc héa hoc: Giai
thich gia tri thé dién cuc
chuan va y nghia ctia n6
trong viéc danh gia kha
nang khtr va oxi hoa.

8. Trach
nhiém: Hoc sinh c¢o6
trach nhiém trong viéc
nghién ctru va lam viéc
nhém hiéu qua.

9. Néu duoc ciu
tao, nguyén tic hoat
dong cua pin Galvani,
wu va  nhuoc diém
chinh cia mot s loai
pin khac nhu acquy, pin

10. Nang luc
tu hoc: Hoc sinh tu
nghién ciru vé ciu tao,
nguyén tic hoat dong,
wu va nhuoc diém cua
pin Galvani, acquy, pin
nhién li€u, pin mat troi.

11. Nang luc
nhan thurc hoa hoc: Néu
cAu tao, nguyén tac hoat
dong, uvu va nhuoc diém
cua pin Galvani, acquy,
pin nhién li€u, pin mat
troi.

12. Tu tin: Hoc sinh
tur tin trinh bay két qua
thi nghiém va giai thich
nguyén tic hoat dong
cia cac loai pin trudc
16p.

nhién li¢u, pin mat
troi,...
13, Sir dung bang 14. Tu duy phan | 15. Nang luc | 16. Trung thuc: Hoc

gia tri thé dién cuc
chuin dé: So sanh dugc
tinh khtr, tinh oxi hoa
gilta cac cdp oxi hoa —
khtr; du doan duoc
chidu huéng xay ra
phan ng gitta hai cdp
oxi hoéa — khur; tinh
duoc strc dién dong cua
pin di¢n hoda tao bdi hai
cap oxi hoa — khur.

bién va giai quyét van
dé: Hoc sinh thyc hanh
so sanh tinh khtr, tinh
oxi hoa gitra cac cap oxi
hoéa — khtr va du doan
chidu huéng xay ra
phan ng gitta hai cdp
oxi héa — khir.

van dung kién thic hoa
hoc: So sanh tinh khur,
tinh oxi hoda gilta cac
cap oxi hoa — khu. Du
doan chiéu hudng xay
ra phan Ung gitra hai
cap oxi héa — khtr. Tinh
stuc dién dong cua pin
dién hoa tao bdi hai cap
oxi hoa — khir.

sinh trung thuc trong
viéc ghi chép két qua va
bdo cdo. — Sang tao:
Hoc sinh thiét ké va
thuc hién cac bién thé
ctia thi nghiém dé kham
pha cic yéu t6 anh
huéng dén stc dién
dong cua pin.




17. Lap rap duoc
pin don gian (2 thanh
kim loai khac nhau cim
vao qua chanh, lo nudc
muéi,...) va do duoc stc
dién dong cua pin.

18. Nang luc tu hoc:
Hoc sinh tu nghién ctru
va thuc hién thi nghiém
lap rap pin don gian.

19. Nang luc
van dung kién thirc hoa
hoc: Hoc sinh thuc hanh
lap rép pin don gian va
do stic dién dong cua
pin.

20. — Trach nhiém:
Hoc sinh ¢6 trach nhiém
bao quan thiét bj thi
nghi¢ém va lam viéc
nhém mot cach hiéu
qua.

— Ty tin: Hoc sinh tu
tin thuc hién va trinh
bay két qua thi nghiém.

— Sang tao: Hoc sinh
thiét ké va thyc hién cac
bién thé cta thi nghiém
dé kham phé cac yéu tb
anh huong dén strc dién
dong cua pin.
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Hoat dong Thiét bi day hoc M5 ta

. Video 1 hoac video 2 hoac . Thi nghiém tao ra di¢n tur rau cu

video qua (khoai tay, chanh, cam ...)

J Link 1 . B dung cu lép rap thi nghiém tao
ra pin nang lugng tur rau ci qua
. Von ké

luckyee

1. Mé dau

Link

2. Mo ta cap oxi
hod — khu cua
kim loai

Déy kém (x4) + dung dich CuSO4 (x4
coc)

Dang oxi hoa va dang khir ctia nguyén t6
Znva Cu

3. Tim hiéu thé
dién cuc chuén
cua kim loai va
ciu tao, nguyén
tac hoat dong cua
pin Galvani

Video 3

Céu tao va hoat dong cuia pin Galvani

Tham khao

Hoc liéu 1



https://www.youtube.com/watch?v=KFFIStRliU4
https://www.youtube.com/watch?v=ea06kgOiK7o
https://www.youtube.com/watch?v=_XjF1JhktbI
https://giadungnhaviet.com/san-pham/bo-thi-nghiem-pin-nang-luong-tu-rau-cu-qua/
https://shopee.vn/V%C3%B4n-K%E1%BA%BF-dc-ac-1000v-250ma-1k-Chuy%C3%AAn-D%E1%BB%A5ng-tq-i.1091624002.23858510471?sp_atk=150b4472-c1d7-4c6c-b012-c8d66ed49a55&xptdk=150b4472-c1d7-4c6c-b012-c8d66ed49a55
https://www.youtube.com/watch?v=FMkBWfMFDhc
https://chem.libretexts.org/Courses/Mount_Royal_University/Chem_1202/Unit_6%3A_Electrochemistry/6.2%3A_Standard_Electrode_Potentials

Zn(NO;),(aq) \%

Link anh:

\
Zn anode m (_
=)

oxidation half-reaction:
Zn(s) — Zn?*(aq) + 2e”

voltmeter

201 2Na*
|
salt bridge,

SHE cathode

‘ ” “—H,(g)
NaCl(aq)

HNO;(aq)

reduction half-reaction:
2H*(aq) + 2e” — H,(q)

overall reaction: Zn(s) + 2H*(aq) — Zn?*(aq) + H,(g)

Kiém tra bai cti: Khong

1. Hoat dong 1: Khéi dong (15 phat)
a. Muc tiéu: 17, 18, 19, 20 dwoc cu thé héa nhw sau:

— Tao htng thi va kich thich su to mo cta hoc sinh vé cach tao ra pin dién.

— Giup hoc sinh tiép nhén kién thirc mot cach chu dong, tich cuc va hiéu qua.

— Phat trién k¥ ning quan sat, ghi nhé va tu duy phan bién.

b. Nji dung:

— Chiéu Video 1 hodc video 2 vé cach tao ra pin tir chanh va khoai tay.

— Tuong tac vdi gido vién va cac ban qua vi¢e tra 101 cau hoi va thao luan.

— Thuyc hién mot hoat dong nho ngay tai 16p dé minh hoa kién thuc.

c. San phim:

— Cau trd 101 cta hoc sinh v€ ndi dung doan video.

— Nhiing cau hoi va y kién cua hoc sinh sé dugc lam sang t6 sau khi hoc hét bai hoc.

d. Té chikc thuce hi¢n

GIAO VIEN HOQC SINH GV KET LUAN/CHOT
1. Chiéu video vé cach tao ra pin tir  Xem video, ghi lai nhiing diéu
chanh va khoai tay. da biet va muon biét.

2. Sau khi xem video, yéu cau hoc
sinh ghi lai nhiing diéu da biet,
muon bi€t va cau hoi nay sinh.

Ghi ra gidy nhitng diéu da
biét, muon bict va cau hoi.

3. Chja hoc sinh }hénh cac nhom
nho dé thao luan vé nhiing ghi chép
cua minh.

Thao luan nhém, chia sé
nhting diéu da biet, mudn biét
va cau hoi.

4. Y¢&u cau moi nhom chia sé mot so
diém noi bat tir thao luan cta ho voi
ca lop.

Pai dién nhom chia sé nhiing
diém no1i bat.

Tra 161 nhitng cau hoi dua trén nén
tang kién thire da hoc.

5. Pat mot s6 cau hoi khoi goi thém
tr ndi dung video dé hoc sinh thao
luan va tra 1o1.

Vd: "Tai sao chanh c6 thé tao ra
dién?"

Thao luan va tra 101 cau hoi
cua gido vién.

Nhing céu hoéi co lién quan dén
bai hoc cac em s€ tu tra 101 dua
trén nhiing diéu duge hoc trong
bai hoc nay.



https://chem.libretexts.org/Courses/Mount_Royal_University/Chem_1202/Unit_6%3A_Electrochemistry/6.2%3A_Standard_Electrode_Potentials
https://www.youtube.com/watch?v=KFFIStRliU4
https://www.youtube.com/watch?v=ea06kgOiK7o

"Ban nghf tai sao lai can st dung hai
loai kim loai khac nhau trong thi
nghi¢m?"

6. Thuc hién mot hoat dong minh Tham gia ldp rdp pin tir Gidi thiu ndi dung bai hoc, nhan
hoa nhd: Lap rap pin tur chanh ngay = chanh, quan sat va ghi chép manh muc tiéu hoc tap va két noi
tai 1op va do strc dién dong. ket qua. v6i video va hoat dong thuc te.

2. Hoat dong 2: Hinh thanh kién thirc méi
2.1. Cap oxi hdéa — khir caa kim loai
a. Muc tiéu: 1, 2, 3,4 dwoc cu thé héa nhw sau:
— Hiéu va xéc dinh cap oxi hoa — khir cua kim loai.
— Thuc hi¢n thi nghiém dé quan sat hién tuong va viét phuong trinh hoéa hoc.
— Xac dinh vai trd cta cac chat trong phan tmg.
— Tong quéat hoa cac dang ton tai cia nguyén té kim loai.
b. Ngi dung:
— Hoc sinh lam thi nghiém cho day kém tac dung v6i1 dung dich CuSO,.
— Hoc sinh viét phuwong trinh héa hoc dang rut gon, xac dinh vai trd ciia Zn va Cu®” trong phan tng.
— Xéc dinh 2 dang ton tai ciia nguyén td Zn va Cu.
— Xac dinh 2 dang ton tai cia mot sb kim loai khac nhu Al, Ag, Fe ...
— Quy nap thanh 2 dang tdn tai cta nguyén t6 kim loai tao thanh cap oxi hoa — khir (dang téng quat).
c. San phim:

Céu tra 10i ciia hoc sinh dugc ghi trong phan dap an ctia nhiém vy 1

Nhiém vu 1: Tim hiéu

Cich thyc hién: 1an luot 1am theo hudng dan sau:

@ Thyc hién thi nghiém cho day k&m tac dung voi dung dich CuSO4. Néu hién tugng va viét phuong
trinh dang rat gon. Néu vai tro ciia chat tham gia phan tmg. Xac dinh 2 dang ton tai clia nguyén t6 Zn va
Cu

— Hién tugng: dong sinh ra c6 mau do bam lén day kém

— Phwong trinh rat gon: Zn + Cu®" - Zn*" + Cu

— Vai trd clia chat tham gia phan tmg:
* Zn nhuong electron: Zn - Zn**+ 2e = Zn 1a chét khir
e Cu”’' nhan e: Cu®" 2e » Cu = Cu®" 1a chét oxi hoa

— Nguyén t6 Zn va Cu ton tai & 2 dang ion (dang oxi hoa) va dang nguyén tir (dang khir) goi 1a cap
oxi héa — khir: Zn>'/Zn, Cu®’/Cu

@ Viét so d6 quan hé giita dang oxi hoa va dang khir ctia nguyén t6 Zn va Cu

Zn*" 2e 2 Zn Cu*'2e = Cu

©) Xéc dinh 2 dang ton tai cia cac nguyén td Al, Ag, Fe va ghi & dang cdp oxi hdéa — khu

Céc cap oxi hoa — khir: AP/AL Ag'/Ag, Fe**/Fe

@ Viét so dd quan hé gitta dang oxi hoa va dang khtr ciia nguyén t6 kim loai M (dang tong quat)

M™ + ne = M (trong d6 n 13 s6 electron hoéa tri ctia kim loai M)

Nguyén t kim loai ton tai dudi 2 dang: dang oxi héa M™" va dang khir M, chung quan hé v6i nhau:




M"™ +ne = M (trong d6 n 13 s6 electron hoa trj ctia kim loai M)

d. Té chirc thwe hign

GIAO VIEN

HOC SINH

GV KET LUAN/CHOT

1. Chia hoc sinh thanh 4 nhom, mdi
nhom nhan 1 bd thi nghiém gom 1
day kém va 1 dung dich CuSO,4

Chia nhém va nhan dung cu.

N}léc hoc sinh cén than khong lam
bé dung cu

2. Huéng dan hoc sinh tién hanh thi
nghi¢m. Yéu cau hoc sinh néu hién
twong va viét phuong trinh dang rit
gon vao vo ghi bai bang but chi.

Tién hanh thi nghiém, quan
sat hién tuong va viét phuong
trinh.

3. Yéu cau hoc sinh thao luan vé vai
\ ) \ + 3 a
trd cta Zn va Cu’ trong phan ing.

Thao luan nhoém, chia sé
nhiing y kién c4 nhan dé di
den thong nhat chung.

Theo doi, ghi nhan va hd trg
nhitng nham lan cda hoc sinh.

4. Yéu cau 1 nhom chia sé két qua
thdo luén cua ho voi ca lop va 1
nhom danh gié két qua.

Pai dién nhom thuc hién.

Nhan xét tinh than thai do lam
viéc cuia cac nhom

5. Huéng dan hoc sinh xac dinh 2
dang ton tai va so d0 quan h¢ gilra
dang oxi hoa va dang khwr ciia Zn va
Cu

Xac dinh 2 dang ton tai cua
Zn va Cu.

Tranh nham 13n can viét theo thu
tu oxi hda — khur (ion — nguyén tir)

6. Yéu cau hoc sinh xac dinh 2 dang
ton tai cia mot sO kim loai khac nhu
Al, Ag, Fe.

Xéc dinh 2 dang tdn tai cua
cac kim loai khac.

7. Quy nap thanh 2 dang ton tai cua
nguyén to kim loaj tao thanh cap oxi
hoa — khur (dang tong quat).

Téng quat hoa thanh cip oxi
hoa — khir.

Nhan manh kién thirc vé cap oxi
hoa — khir cua kim loai.

2.2. Thé dién cuc chuin cha kim loai va pin Galvani
a. Muc tiéu: 5,6,7,8, 9, 10, 11, 12 dwoc cu thé héa nhw sau:

— Hiéu cau tao va céc thanh phan cua pin Galvani.

Nam vitng nguyén tic hoat dong ctia pin Galvani.

— Xaéc dinh va do dugc stc dién dong cua pin Galvani Zn — Cu thong qua thi nghiém.

— Phat trién k¥ nang thi nghiém, thao luan nhém, va giai thich khoa hoc.

b. Nji dung:

— Hoc sinh xem Video 3 va két hop véi hinh anh trong sach gido khoa dé liét ké day du thong tin vé

cac thanh phan cua pin Galvani.

— Hoc sinh tién hanh thi nghiém do thé dién cuc va giai thich dugc cic qua trinh xay ra trong pin

— Két luan vé qua trinh oxi hoa — khtr trong pin Galvani

c. San phim:

Cau tra 10i ctia hoc sinh duoc ghi trong phan dap an cta nhiém vu 2

Nhiém vu 2: Tim hiéu

Cich thue hién: 1an lugt 1am theo huéng dan sau:

@ Xem Video 3 va két hop v6i hinh anh trong sach gio khoa dé liét ké day du thong tin vé cac thanh

phan cua pin Galvani



https://www.youtube.com/watch?v=FMkBWfMFDhc

- Mo ta cau tao cua pin Galvani: gom c6 cac thanh

Voltmeter

han sau: e e
P &
. bién cuc Zn (-): anode (cuc am) _ %
(Coieatan) salt bridge (Rodocion)
. bién cuc Cu (+): cathode (cuc duong) Zn Ka Cu

. 2 cbe: cbe 1 chira dung dich ZnSO4 (khong
mau), coc 2 chtra dung dich CuSO,4 (mau xanh lam)

. Cau mudi (thudng chira dung dich KCI béo o s
hoa) Link
. Khac: dién cuc than chi, dién cuc Al ...
@ Do thé dién cuc va xac dinh stc dién dong cua pin Galvani:
Thoi gian Tién hanh thi nghiém Két qua thu dwoc
A K oA N y e oA + B
Phit 0:31 Keét noi d}@gfl_m thaqn chi v6i dién cuc Cu (+) Thé dién cuc E. = — 0,430V
— do thé dién cuc & cuc duong
Phit 1:05 Keét noi1 (i}@gAcuc thaqn chi Y(n dién cuc Zn (-) Thé dién cuc E_ = 1,510V
— do thé dién cuc & cuc am
F4 Ao © A + yoo “ A - B
Phit 1:20 Két noi 24 dlin cuc Cu (+) véi dién cuc Zn (-) Von ké chi 0V
— do the dién cuc
— Theo von ké: strc dién dong E = 1,087
. o . A ., — Theo tinh toan: sttc di¢n dong E
Phit 1:52 Két n6i 2 dung dich bang cau muoi roi do the
' dién cuc gitra hai dién cuc E=E.-E =
=-0,430 - (-1,510)=1,08 V=
1,087 V = Sai 1éch rat nh6 0,007V
‘ . , Theo von ké E = 0,867 V
Phat 2:08  Thay cau muoi bang 2 dién cuc than chi , ) . |
= thap hon khi dung cau mudi

Strc dién dong cua pin: E=E.-E_

® Gidi thich cac phan img xay ra trong pin Galvani:

(a) Hay so sanh két qua do thé dién cuc ¢ dién cuc Cu va Zn, tir d6 xac dinh chiéu cta dong dién va chiéu
ctua dong electron? Van dung kién thurc vat 1i dé giai thich

Thé dién cuc: Cu>Zn
= chiéu cta dong dién: Cu — Zn (thé dién cuc cao hon — thap hon)

= chiéu cta dong electron: Zn — Cu (mat do electron nhiéu hon — it hon)

(b) Vi sao dién cuc Zn dugc goi la cuc am (anode)? Viét cac qua trinh xay ra & cac dién cuc khi lap dat
cau muoi

- Zn la cuc am vi ¢6 mat dd electron & Zn cao hon Cu
- O anode (-): Zn bi oxi hoa thanh Zn*": Zn — Zn*"+ 2e
— O cathode (+): Cu®’ bi khtr thanh Cu: Cu®" +2¢ - Cu

(c) Viét phuong trinh oxi hoa — khir (dang riit gon) xay ra 2 qua trinh trén

Zn+ Cu*' - Zn>" + Cu



https://www.periodni.com/gallery/galvanic_cell.png

Két luan
. Trong pin Galvani Zn — Cu:

— O anode (-): Zn bj oxi héa thanh Zn*":

Zn - Zn>"+ 2e
- O cathode (+): Cu?* bi khir thanh Cu:

Cu”" +2e - Cu

= xay ra phan ng gitra chat khu la Zn va chat oxi hoa 1a
Cu* (khong tlep xuc tryc tlep ma tlep xUc gian tlep thong

qua cau mubi):

Zn+ Cu*' - Zn*>" + Cu

— Dong electron di chuyén tir cyc 4m (noi
xuat” electron) sang cuc duong (noi “tiéu thu” electron)

— Cau muodi dong vai tro khép kin mach va

trung hoa dién tich ctia dung dich ¢ hai dién cuc.

= ) =
v/
- v +
Angde salt bridge Cathode
(Oxidation) (Reduction)
7n KClI Cu
ZnSO0, CuS0,

Zn(s) +2¢"—* Zn® Ccut 4+ 26— Cu(s)

13

san

@) Strc dién dong cua pin: Ej;jn=E; —E_

@ Xac dinh thé dién cuc chuan cua cap oxi hda — khtr cua kim loai
Theo hinh bén:

. Khi cac dién cuc ¢ diéu kién chuan (1M, 1

bar, 298 K), strc dién dong cia pin duoc goi la strc
dién dong chuan (Ep;,).

. Biét thé dién cuc chuén cua cathode (+):
E3H+/ Hz = 0,00 V
d Hay:

- Xéc dinh thé dién cuc chuan cua cap

voltmeter

(—ZCl_zNa' j
‘ salt bridge,

\
Zn anode m

=)

NaCl(aq)

==

2+ Zn(NO3),(aq) HNOs(aq)
Zn”/Zn
- So sanh ket qua vol bang 12.1 - oxidation half-reaction: reduction half-reaction:
SGK Zn(s) — Zn?*(aq) + 2e- 2H*(aq) + 2e~ — Hylg)
overall reaction: Zn(s) + 2H*(aq) — Zn?*(aq) + H,(g)
0 _Tr o 0 _Ro _ Ro = _E°
Ta co: Epln E+ - E° 2H*/ H, EZn2+/ 7n < 0,76 =0,00 EZTL2+/ 7n = EZTL2+/ 7n -0,76 V

Khi cac dién cuc ¢ diéu kién chuan (1M, 1
bar, 298 K), stic dién dong cua pin dugc goi la suc
dién dong chuan (Ep;,).

Egm

E (o]
2H*/H, ~ EMPt/M

Trong d6: Ejy+ /py, = 0,00 V

voltmeter

—2C°  2Nat
|

Zn anode “
=)

salt bridge,
NaCl(aq)

Zn(NO;),(aq) HNOs(aq)

reduction half-reaction:
2H*(aq) + 2e” — H,(g)

oxidation half-reaction:
Zn(s) — Zn?*(aq) + 2e~

overall reaction: Zn(s) + 2H*(aq) — Zn?*(aq) + H,(g)




Cap oxi hoa— khir E° (V) |Cap oxi hoa— khir E°(V) |Cipoxihod— khir| E°(V)

Li'/ Li —3,05  |[Zn*"/Zn —0,76  |[Fe*'/Fe — 0,04

K'/ K -2,93 |crtcr 0,74 ]pH'/H, 0,00

Ba’’/ Ba —2,90  [Fe*'/Fe ~ 044 |Cu*'/Cu 0,34

Ca**/Ca —-2,87 |cd*/cd — 0,40  [Fe*'/Fe* 0,77

Na'/ Na —2,71  |Co*/Co 028 |Ag'/Ag 0,80

Mg* /Mg —-2,37  INi*'/Ni ~0,25 |Hg*'/Hg 0,85

AT /AL — 1,66 |Sn**/Sn —-0,14  [Pt/Pt 1,19

Mn®/Mn — 1,18  |Pb*"/Pb —-0,13  |Au’"/Au 1,50
MOI QUAN HE GIUA E°- CAP OXI HOA - KHU VA PHAN UNG TRONG PIN

Anode (Zn*"/Zn) Cathode (Cu**/Cu)

Thé dién cuc chuan  Thap Cao

Mat do electron Cao Thép

Tinh chét Tinh khtt Zn > Cu Tinh oxi héa: Zn*" < Cu®**

Qua trinh xay ra Oxi héa kim loai: Zn = Zn*" +2e (1)  Qua trinh khir: Cu™™ + 2e = Cu (2)

Phan tng oxi héa — khir xay ra trong pin: (1) + (2) = Zn + Cu’" - Zn*" + Cu

TONG KET

Anode (-)

Cathode (+)

Elc\)/[n+/ M lé’n hOIl

Mat do electron cao

E§n+/N nhé hon

Mat do electron thép

Tinh khir M >N

, S e
Tinh oxi hda: M™" < N"

Qua trinh oxi hoa

M =M™ +me (1)

Qua trinh khu

N""+1ne =N (2)

1) + (2) ta duoc phan tng xay ra trong pin: nM + mN"" - nM™" + mN
(1) +( p g xay gp

Chit khir manh hon + chit oxi héa manh hon — chit khir yéu hon + chét oxi hoa yéu hon

d. Té chikc thuce hi¢n

GIAO VIEN

HOQC SINH

GV KET LUAN/CHOT

1. Chia hoc sinh thanh 4 nhom, yéu
cau hoc sinh chuan bi phiéu hoc
tap— nhiém vu 2

Chia nhom va chuan bi

2. Chiéu video + chia sé link cho
cac nhom + thong bao cac diém
dimg dé ghi két qua thi nghiém +
gidi thich tr ngir trong video

Ghi két qua thi nghiém vao
phiéu hoc tap

HJ tro khi can thiét

3. Yéu cau hoc sinh ding may tinh
dé tinh suc dién dong

Bam may va néu két qua

Strc dién dong cua pin:
E=E.-E_

4. Yéu cau HS thao luan va lan luot
tra 161 cac cau hoi

Thao luan

Ho trg cac nhom bang cac cau hoi
phu

5. Yéu cau HS bao cao va danh gia
két qua thao luan

Pai dién nhom bao cao va
danh gia

Danh gia ndi dung va thai do lam
viéc, chi ra nhitng nham lan cua
HS

6. Yéu cau hs tiép tuc doc va thao
luan ndi dung @ dé xac dinh the

Thao luan va tinh thé dién cuc
R 5 - 2+
chuan cua cdp Zn” /Zn

Lién h¢ voi pin Galvani Zn — Cu
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A X 5 o 2+
dién cuc chuan cua cdp Zn" /Zn

7. Goi y dan dit & HS khai quat Ghi vao vo Nhin manh méi quan hé giita cac
hoa gitrta cac yéu t0 quan hé voi yeu to
nhau trong anode va cathode

2.3. Y nghia caa ddy thé dién cwc chuan ciaa kim loai
a. Muc tiéu: 13, 14, 15, 16 dwoc cu thé héa nhw sau:

— So sanh va sép Xép duoc cac ion kim loai theo thur ty tinh oxi hoa giam dan, tinh khtr cua kim loai
tang dan.

— Dung quy tic a xac dinh duoc chiéu cta phan Gmg oxi hoa — khir va viét dugce phwong trinh thu
gon.

— Tinh dugc stc dién dong chuan cua cac pin Galvani khac nhau

— Phat trién tu duy logic, ning luc van dung kién thirc, k¥ ning thao luan nhom va giai thich khoa
hoc.

b. Ngi dung: nhiém vu 3

c. Sdn phdm: Cau tra 10i cua hoc sinh duoc ghi trong phan dap an cua nhiém vy 3

Nhiém vu 3: Tim hi€u y nghia ctia thé dién cuc chuan E° cta cap oxi hoa — khir cua kim loai

Cdch thue hién: 1an luot 1am theo huéng dan sau:

So sanh tinh oxi hoa va tinh khir gifra cac c@p oxi hoa — khir cia kim loai, tir d6 xéc dinh dugc chiéu cua
phan ung xay ra gitra 2 cdp oxi hda — khir cua kim loai (phan tng xdy ra trong pin)

Cho bang dir li€u sau:

Cip oxi hoa — khur Fe’" /Fe Ni*"/Ni Cu**/Cu
E° (V) 2,73 0,25 0,34
Tinh oxi hoa Fe? Ni** Cu®*
Tinh khir Fe Ni Cu

(a) Hay phan tich, nhan xét va rit ra sy so sanh tinh chat ctia cic cip oxi hoa — khtr théng qua thé dién cuc
chuan

Y nghia @: so sanh tinh chat cua cac cap oxi hoa — khir

tinh oxi hoa ctia ion cang manh

Thé dién cyc chuan cang 16n — { . r o A x
T £ tinh khit cia kim loai cang yéu

(b) Viét phuong trinh rat gon ctia phan tng xay ra gitta cac cip oxi hoa — khr trén:

Huéng din:
() Ni*"+ Fe - Fe*" + Ni Cach 1: 4p dung phan ing x4y ra trong pin:
(2) Cu™ +Fe - Fe’" + Cu Fe + Cu*" - Fe*" + Cu
2 ,
(3) Ag" + Fe — Fe’" + Ag Cach 2: dung quy tac a: v& chit a gifta 2 cip
(4) Cu*" +Ni -» Ni*"+ Cu
Fe” Cu®
(5) Ag" +Ni = Ni* + Ag
? 2+ s 2+
(6) Ag" + Cu > Cu®'+ Ag - 3 g
e u

Y nghia @: xac dinh chiéu cua phan ung oxi hoa — khir xay ra giita 2 cip oxi hoa — khtr cia kim loai:

Chit oxi héa manh hon + Chit khir manh hon — chit oxi hoa yéu hon + chat khir yéu hon




(c) Xac dinh anode, cathode va tinh strc dién dong chuan cua cac pin Galvani Fe — Cu

— Anode 1a Fe () (vi tinh khtr Fe > Cu); cathode 1a Cu (+)
8u2+/ - Egez+/ re =034 —(-0,44)=0,78 V

7. o
—Taco: Ep;j

=E9-E°=E

Y nghia ©: tinh duoc sirc dién dong chuédn ciia pin Epin = ES —E2

Cap oxi hoa— khir E° (V) |Cap oxi hoa— khir E°(V) |Ciap oxi hoa — khir E° (V)
Li'/ Li ~3,05  Zn*'/Zn —0,76  |[Fe*'/Fe — 0,04
K'/ K -2,93 [cr/cr -0,74 PRH'/H, 0,00
Ba’’/ Ba —2.90 |[Fe*'/Fe ~ 044  |Cu®"/Cu 0,34
Ca**/Ca —-2,87 |cd*/cd — 0,40  [Fe*'/Fe* 0,77
Na'/ Na 271  |Co*'/Co —0,28 |Ag'/Ag 0,80
Mg*" /Mg —2,37  Ni*'/Ni ~-0,25 |Hg*'/Hg 0,85
AP"/AL —~ 1,66 |Sn*"/Sn 0,14 [P/Pt 1,19
Mn*"/Mn —~ 1,18 [Pb*"/Pb ~0,13  |Au’"/Au 1,50
d. To chikc thwce hi¢n
GIAO VIEN HOQC SINH GV KET LUAN/CHOT

1. Yéu cau hoc sinh nhén xét gia tri Chia nhém va thao luan Theo doi, goi ¥, ho trg cac nhom
thé dién cyc chuan tir trai sang phai
va su phu hop voi mau séic, két hop
v6i noi dung dd hoc dé thyc hién

cau (a)

2. Yéu cau hoc sinh doc huéng dan Thuc hién bang but chi HO tro khi can thiét

va thuc hién

3. Yéu cau hoc sinh ding may tinh Bam may va néu két qua Nhan xét va két luan

dé tinh strc dién dong chuin

2.4. Cap oxi hoa — khir caa kim loai
a. Muc tiéu: 9, 10, 11, 12 dwoc cu thé héa nhw sau:
— Hiéu cac nguyén 1y co ban va ciu tao ctia pin nhién lidu, pin mat troi va acquy.
— Nhan biét cac img dung thuc tién cta timg loai pin trong doi séng hang ngay.
— Nhén biét duoc cac wu diém va nhugc diém cia pin nhién liéu, pin mat trdi va acquy.
— Phat trién k¥ nang phan tich va so sanh céac loai pin khac nhau.

— Nang cao nhan thirc vé cdc ngudn ning lugng sach va tam quan trong ctia chung doi voi moi
truong.

b. Nji dung:
— Nguyén 1y co ban va cdu tao ctia pin nhién liéu, pin mit trdi va acquy
— Céc vu diém va nhuoc diém cia pin nhién liéu, pin mat trdi va acquy
— Hs bao c4o bang powerpoint

c. Sdn phim:

— Hoc sinh viét bai thu hoach ngan gon vé cau tao, nguyén 1y hoat dong, uvu va nhugc di€ém ctia moi
loai pin.

— Hoc sinh 1am viéc theo nhom dé chuén bi bai thuyét trinh vé ung dung cta mot loai pin cu thé
trong doi song.
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— San pham mong doi: dap an cua nhiém vu 4

Nhiém vu 4: Tim hiéu 4. MOT SO LOAI PIN KHAC

Cdch thue hién: viét bai thuyét trinh va bao céo bang powerpoint:

— Hoat dong dya trén phan tng oxi hod - khir gita nhién liéu va chat oxi hoa (thuong 1a oxygen).
Pin nhién li¢u phd bién hién nay la pin hydrogen.
— Céc loai xe 6 t6: Honda Clarity, Toyota Mirai va Hyundai ix35 FCEV st dung pin nhién li¢u
hydro vao cu6i nam 2019
Khihydro égﬂ TAO HYDROGEN THUONG DUNG PHUONG PHAP DIENHOA — @ 3
Mang trao
ddi proto F chit xic tac -
Tam luBng \ \ / - —,»‘
: Hol ;R
e P nwac
= ""\
< S
(§ Khong khi &/l\ d -
=
= -~
n-‘ .
) Link anh
Tham khao thém
Uu diém Nhuwoe diém
— Chi phi cao
— Hiéu suét cao —Ha téng nhién liéu con han ché
— Sach va than thién v&i moi truong
— C6 thé san xuit dién lién tuc néu cung cép
dd nhién li€u va oxy.
Con goi 1a pin quang dién: bao gém nhiéu té
bao quang dién lam bién ddi ning lwong anh
sang thanh nang lugng dién.
B
B
fé.
= Uu diém Nhugc diém
A~ A . ’ A . r 1% o \
® — Nguoén nang lugng vo tn: Str dung nang - Chi phi ban dau cao: Chi phi lap dat va
luong tir anh sdng mat troi, khong lo can kiét.  thiét bi tuong doi cao.
— Thén thién vo1 moi truong: Khong phat thai  — Hiéu suét phu thudc vao thoi tiét: Hiéu
khi nha kinh hay chat doc hai. suat giam khi thoti tiét xau hodc ban dém.
— Béo tri thip: Hoat dong bén bi va khong — Dién tich 16n: Cén dién tich 16n dé 1p dat
can bdo tri nhiéu. pin mat troi.
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https://vinalab.org.vn/kien-thuc-huu-ich/pin-nhien-lieu-hydro-la-gi-nguyen-ly-cau-tao-phan-loai-va-ung-dung
https://vinalab.org.vn/kien-thuc-huu-ich/pin-nhien-lieu-hydro-la-gi-nguyen-ly-cau-tao-phan-loai-va-ung-dung
https://moitruonghopnhat.com/nang-luong-cua-tuong-lai-hydrogen-va-pin-nhien-lieu-hydro-2488.html

© Acquy

Acquy don gian 1a acquy chi, gdm ban cuc
dwong bang PbO,, ban cuyc 4m bang Pb, ca
hai dién cuc duogc dat vao dung dich H,SO4
lodng. Nguyén tic hoat dong cua acquy chi
twong tu nhu pin dién hoa.

(®Quai xich
(@Niip binh

(DCoc im

@Coc duong
(B)Vo binh

Tham khdo thém nguyén 1i hoat dong, cAu tao, an
toan khi st dung ...

U'u diém

Nhuoe diém

— Luu trit nang luong t6t

— Dé su dung va pho bién

- Tubi tho han ché

- Chtra chit doc hai, gdy 6 nhiém méi
truong

- Chi phi thap —  Trong luong 16n, khong phu hop cho céc
thiét bi nhd gon
Half-cell equations E°/V (298 K)

Li*(aq) +e- = Li(s) -3.04

K*(aq) +e= = K(s) -2.92 4

Ca’*(aq) +2e- = Ca(s) -2.87

Na‘*(aq) +e- = Na(s) -2.71

(Mg**(aq) + 2~ = Mg(s) 238}

= Al*(aq) +3e- = Al(s) -1.66 >
§ Zn**(aq) +2e- = Zn(s) -0.76 g
g Fe**(aq) +2e- = Fe(s) -0.44 S
= Ni?*(aq) + 2~ = Ni(s) -0.25 =
?o Sn**(aq) +2e~ = Sn(s) -0.14 ?o
:o Pb**(aq) +2e- = Pb(s) -0.13 So
% 2H*(aq) +2e” = H,(g) 0.00 5
= Cu**(aq) +2e~ = Cu(s) +0.34 =
8 O,(g) + 2H,0(l) + 4e- = 40H-(aq) +0.40 &
8 I(s) +2¢" = 2I(aq) +0.54 s
o Fe’*(aq) +e- = Fe**(aq) +0.77 o
§ @g*(aq)+e' = Ag(s) +0.80 ) é
Z Br,(I) + 2¢- = 2Br(aq) +1.07 2

Cr,0,(aq) + 14H*(aq) + 6e~ = 2Cr*(aq) + 7H,O(l) +1.33

Cl(g) +2e- = 2Cl-(aq) +1.36

MnO,(aq) + 8H*(aq) + Se- = Mn*'(aq) + 4H,0(l) +1.52

H,0,(aq) + 2H*(aq) + 2¢- = 2H,0(l) +1.77

5,077 (aq) + 2e- = 250, (aq) +2.01

F,(g) +2e- = 2F-(aq) +2.87
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https://www.gsbattery.vn/dich-vu/an-toan-khi-su-dung-binh-ac-quy-2

Link tham khao
3. Hoat dong 3: Luyén tap
a. Muc tiéu: Ciing co lai phén kién thive di hoc:

— xac dinh dugc anode, cathode va cac phan irng xay ra & moi dién cuc. Hi€u dugc két qua cua cac
phan Gng x4y ra s€ tao ra dong electron di chuyén, su thay d6i néng do cua ion & moi dién cuc

— xac dinh cap oxi hoa — khtr ctia kim loai.

— sdp x€p cac cdp oxi hoa — khur theo chiéu ting tinh oxi héa cia ion (chiéu gidm tinh khir cua
nguyén tir).

— xac dinh ding chiéu ctua phan Ung oxi hoa — khir gitra 2 cap oxi héa — khir ciia kim loai, viét duoc
phuong trinh ion thu gon.

— tinh duoc sirc dién dong chudn cua cac pin Galvani khac nhau.
b. Noi dung:

GV dua ra cac bai tap cu thé (nhiém vu 5), goi HS 1én 1am va chira lai.
c. Sdn phim:

San pham mong doi: dap an ctia nhiém vu 5

Nhiém vu 5: Luyén tip

O] Cho cac kim loai: K, Mg, Al, Ag. Hay viét cac cap oxi hod — khir tao boi cac kim loai d6 va
dira vao bang gia trj thé dién cuc chuén, sip xép theo thir ty giam dan tinh oxi hoa ctia cac ion kim loai
tuong ung.

— Ciap oxi hoa — khir tao boi cac kim loai K, Mg, Al, Ag lan luot la: K'/K; Mg2+/Mg; APY/AL
Ag'/Ag.

— Dua vao bang thé dién cuc chuan ta cé: Eg+ /K< EY <E%

Ag*/Ag
Vay, thir ty giam dan tinh oxi hoa cua cac ion kim loai twong tng: Ag’, A", Mg®", K

<E

Mg?*t/ Mg A3t/ Al

@ Xac dinh chiéu cua cac phan (mg hoa hoc xay ra giita cac cdp oxi hoa — khir: Cu**/Cu,
Zn*"/Zn va Ag'/Ag & diéu kién chuan. Giai thich va viét phuong trinh hoa hoc.

o {Tlnh oxi héa: Zn?* < Cu?* < Ag?t
Ag*/Ae  |Tinhkhk: Zn > Cu > Ag

Céc phuong trinh hod hoc ¢6 thé xay ra la:

2+ 2+ + 2+
S
(1)Cu" +Zn - Zn" +Cu (2)2Ag +Zn - Zn" +2Ag
(3)2Ag" + Cu - Cu”" +2Ag

r., (o] (o]
Ta co: Ean+/ an < ECu2+/ cu < E

® Trong pin dién hoa, qua trinh khr
A. xay ra ¢ cuc am. B. xay ra ¢ cuc duong.
C. xay ra & cyc am va cuc duong. D. khong xdy ra ¢ ca cuc am va cuc duong.
@ Cho mét pin dién hoa dugc tao bdi cac cap oxi hod khur Fe2+/Fe, Ag+/Ag & diéu kién chuén.
Quad trinh x4y ra & cuc 4m khi pin hoat dong la
A.Fe — Fe*" + 2e B.Fe’" +2¢ — Fe
C.Ag +le — Ag D.Ag —~ Ag +le
® Khi pin Galvani Zn-Cu hoat dong thi ndng do
A. Cu** giam, Zn*" tang. B. Cu** giam, Zn*" giam.
C. Cu”" tang, Zn*" tang. D. Cu*" ting, Zn>" giam.
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https://app.pandai.org/note/read/kssm-ch-11-01-02/kssm-f5-ch-01/keupayaan-elektrod-piawai

® Khi pin Galvani Zn-Cu hoat dong thi khdi luong

A. cathode giam. B. cathode tang.
C. anode tang. D. anode khong dbi.
@ Duya vao Bang 12.1, tinh stc dién dong chudn cta cc pin dién hod tao boi cac cdp oxi hoa

- khir sau: Fe?"/Fe va Cu®"/Cu; Sn**/Sn va Ag"/Ag; Pb>"/Pb va Ag'/Ag.

© Ta co: EFe2+/ Fe < ECu2+/ Cu = Fe ( ) va Cu (+) = Epln = Ei — Eg = E(O:u2+/ Cu Ege2+/ Fe

= 0,34 —(-0,44)=0,78 V

® Ta co: Egn”/Sn < Egg+/ Ag = Sn ( ) va Ag (+) = Epln = Ei —E% = EXg"’/Ag - Egn”/ Sn
=0,80 —(-0,14)=0,94 V

=0,80 —(-0,13)=0,93 V

4. Hoat dong 4: Van dung
a. Muc tiéu:

Gitp HS van dung kién thirc da dugc hoc trong bai dé giai quyét cac cau hoi, ndi dung gan lién véi
thue tién va mo rong thém kién thirc cia HS vé nghién ctru san xuat mot loai pin tir nhimg san
pham c6 sin trong ty nhién

b. Nji dung:
~ Quy trinh tao ra mot san pham stem tao ra pin va nap cho binh acquy phuc vu cho nhiing
noi thiéu dién.
c. San phim:
San pham mong doi: mot loai pin véi y tudng mai tir thién nhién
d. Té chikc thuc hi¢n:

GV huéng din HS vé nha 1am va huéng din HS tim nguon tai liéu tham khao qua internet,
thu vién.. ..
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